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PaGouasi nporpamma pa3padoTaHa B COOTBETCTBUM HA OCHOBE:
1) ®enepanbHbiM 3ak0HOM OT 29 nexadbpst 2012r No273-d3 «O6 obOpazoBaHuu B
Poccuiickon @enepaunmy;
2) ®enepalibHBIM TOCYIAapCTBEHHBIM O0pPa30BATENbHBIM CTaHAAPTOM  CPEIHETO
oOmiero oOpazoBanus (YTBepkIeH MpukazoM MuHHUCTEpCTBA O00Opa3oBaHUS W
Hayku Poccuiickoit ®enepanu ot 17 mast 2012 r. Ne 413) ¢ u3mMeHeHUsIMU U
JOTIOJTHEHUSIMH;
3) Ilpukazom MunucrepctBa obpa3zoBanus u Hayku PO ot 31 nexabps 2015 roga
Nel577 «O BHeceHun wu3MeHeHUid B @DenepanbHbll  TOCYAAPCTBEHHBIN
00pa30BaTeNbHBIA CTaHIAPT OCHOBHOTO 00IIEro oOpa3oBaHMs, YTBEPKICHHBIH
npukazoM MunuctepcTBa obpazoBanusi u Hayku PD ot 17 gexabps 2010 r. Ne
1577»;
4) Konnenuuedt npernojgaBaHus ydeOHoro mpeaMera «®Dusnka». YTBepkIcHA
pewennem kosuierud Munnpocsemenus 03.12.2019;
5) [lonoxenueM o paboueii mporpamme mo yueOHbIM npeameram MOY «COII
Nel um.C.H. I'yceBay.
- «[IpumepHOIi mporpaMmMbl OCHOBHOTO 00111eT0 00pa3zoBanus 1o ¢pusuke 10-11
Kiacce» oA penakuueit B.A.KacbsHoBa; aBTopckoit mporpammbl «@usuka 10-11
Kiacce» oA penakuuen B.A. KacbssiHOBa

Peanuzanust yueOHOM mporpaMMbl 00€CIIEYUBAETCSl yUEOHBIM MOCOOHEM
«Dusuka. [Ipopunbusiii ypoBeHb 11 kmace»- yueoHuk, B.A.KacesiHoB MockBa
«dpoda» 2017 ropx.

B cooTBeTcTBUU ¢ yueOHBIM IJIAaHOM Ha u3yueHue pusuku B 11 knacce
orBoauTcs 132 yacoB B oObeme 4 gaca B Heaento (33 yueOHBIX HEIeNn).

Hekortopsie Tembl paboueili mporpaMmbl BeIHECEHBI Ha aucTaHironHoe (J10)
0Oy4eHHE C UCTIONH30BAHUEM DJICKTPOHHBIX TEXHOJIOTHIA.

Ilnanupyembie pe3yJibTaThI 0CBOCHHS Kypca
JINYHOCTHBIMHU pe3yJbTaTaMM 00y4eHUs PU3UKE SIBISIOTCS:
® B [[EHHOCTHO-OPHEHTALIMOHHBIN cepe — UyBCTBA TOPJOCTH 32 POCCUICKYIO
bu3MYecKyl0 HayKy, TYMaHH3M, IOJOKUTEIbHOE OTHOIICHHWE K TPYIY,
L[EJICyCTPEMIICHHOCTD;
® B TPyAOBOW cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalIbHEHIIEH
00pa3oBaTeabHON TPAEKTOPUH;
® B I[I03HABaTEJIbHOW (KOTHUTUBHOM, WHTEJUICKTyaldbHON) cdepe — ymeHue
YIIPABJISITh CBOEH MTO3HABATEIIBHON 1€ TEIBHOCTBIO.
ITaTrppnoTnyeckoe BOCHUTAHUE:
—IIpOSIBJICHUE HHTEpPECa K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(pu3MYECKOil HAyKH;



—IIEHHOCTHOE OTHOLIEHHE K JOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB
I'parknaHckoe U NyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTh K AQKTHBHOMY YyYacTHIO B OOCYXJEHHUU OOLIECTBEHHO- 3HAYUMBIX U
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTH)KEHHUN
puzukwy;

—OCO3HAaHHE BAXHOCTU MOPAIBHO-ITUYECKUX IPUHIMIIOB B IESITENLHOCTH YYEHOTO
DCTETUYECKOE BOCITUTAHUE:

—BOCIIPUATHE OSCTETHUECKUX KadecTB (PHU3UYECKOW HAyKu: €€ TapMOHHUYHOTO
IOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JAKOHMYHOCTH LleHHOCTM  Hay4HOro
MMO3HAHUS:

—OCO3HAaHME LIEHHOCTU (PU3MYECKON HAYKW KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEN- €N COCTABIISIIOLIEH KYJIBTYPBI;
—pa3BUTUE HAyYHOM JIFOOO3HATEIBHOCTH, HHTEpECa K HCCIEHOBATENbCKOM
JEATENbHOCTH

DopMHUPOBAHUE KyJbTYPBI 3J0POBbSI W OMOIIMOHAJIBHOTO
OJIaronoJIy4uust:

—OCO3HaHUE  LEHHOCTH  Oe3omacHOro  oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BaKHOCTU TPaBHU 0€30MaCHOTO MOBEACHUS HA TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUYECKUM U TEIIOBEIMOOOPYAOBAaHUEM B JOMAITHHUX YCIOBHSIX;
—Cc(hOpMUPOBAHHOCTh HaBbIKA peQIEKCUH, TMPU3HAHHE CBOErO IMpaBa Ha OLIMOKY M
TaKOrO K€ MpaBa y APYroro 4eroBeKa

TpynoBoe BOCIIMTaHHUE:

—AaKTUBHOE y4YacCTUE€ B PEUICHUU MPAKTUYECKUX 3a/ad (B paMKaX CEMbH, IIKOJIBI,
ropojia, Kpas) TEXHOJOTUYECKON M COLMAILHOM HAMPaBIEHHOCTH, TPEOYIOIMNUX B
TOM YHCIie U PU3NUECKUX 3HAHUM;

WHTEPEC K MPAKTUUYECKOMY M3YYECHHIO Mpodeccuii, CBI3aHHBIXC (PU3UKOIM
DKonozuueckoe 80CNUMAHUE:

—OpHUEHTAaIMs Ha IPUMEHEeHUe (PU3NUECKUX 3HAHUW JIs pelIeHus 3aad B 001acTu
OKpYXKaIOlIed Cpelbl, TIUIAHUPOBAHUS MOCTYIKOB M OIEHKM MX BO3MOMKHBIX
NOCJICACTBUM JIJISl OKPYKAIOIIEH CPEIbI;

—OCO3HaHHE TJ00aTBFHOTO XapakTepa OHKOJIOTHYECKUX TPoOIeM U MyTel ux
peLieHus

Aoanmayuss  obyuarowecocss K  UBMEHANWUMCS  YCA08USIM
COMAJIBHOU U IMIPUPOJHOMU CPEIbI:

—TMOTPeOHOCTh BO B3aMMOJICHCTBUM TIPU BBITIOJIHEHUH UCCIIEIOBAHUNA U TIPOEKTOB
(bu3nYeCKON HAMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;
—TOBBIIIEHUE  yPOBHS  CBOEW  KOMIETEHTHOCTH  4Ye€pe3  MPAKTHYECKYIO
JEATENIbHOCTD;



—TMOTpeOHOCTh B (HOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GopMyIupoBaTh UIEH,
HOHSTHS, TUIIOTE3bI O (PU3NUECKUX 0OBEKTAX U SIBICHUSAX;

—OCO3HaHUE Ae(PULUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00jacTH
bu3uky;

—IUJTAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETEHNU HOBBIX (PM3UUECKUX 3HAHH;
—CTpPEMJICHUE AHAJIM3UPOBATh U BBIABIATH B3aMMOCBSI3H NPHUPOIbI, 00LIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCTIONb30BaHUEM (DM3MUYECKUX 3HAHUM;

—OIICHKa CBOMX JEHUCTBUM C YYETOM BIUSHHMS Ha OKPYXAWOIIYIO Cpexy,
BO3MOXKHBIX TJ100aJIbHBIX IOCIIEICTBUIL.

MeTanpeaMeTHbIMH pe3yJIbTaTaMu 00yUICHHs PU3UKE SBISIOTCS:

® UCIIOJIb30BAaHWE YMCHHMA W HABBIKOB PA3IMYHBIX BHUJIOB IO3HABATEIHLHOMN
NEATEILHOCTH, TMPUMEHEHWE OCHOBHBIX METOAOB TO3HAHUS (CHCTEMHO-
WHOOPMAITMOHHBIA aHallM3, MOJCIMPOBAHWEC W T.J.) I HU3YYCHUS
Pa3IMYHBIX CTOPOH OKpYKaroUeh JeCTBUTEIBHOCTH;

® UCIIOJIb30BAaHUE OCHOBHBIX WHTEJUIEKTYalIbHBIX oTepanui:
bopMyIHMpOBaHKE TUIIOTE3, aHAIN3 U CUHTE3, CPaBHEHUE, CUCTEMATH3AIIHS,
BEISIBJICHUE TTPUYUHHO-CJICICTBCHHBIX CBS3CH, IIOMCK aHAJIOTOB;

® yMCHHUE I'eHEePUPOBATH UJCH U OMPEICIATh CPEACTBA, HEOOXOIUMBIC IS UX
peanu3aiuu;

® yMEHHUE ONpeNeNsATh LW W 3aJayd JesTEeIbHOCTH, BBIOUpATh CpEACTBa
peanu3anuu 1ejaei U MPUMEHSTh UX Ha TIPAKTHKE,

® UCIIOJIb30BAaHWE PA3IUYHBIX HWCTOYHHUKOB I TIONYy4YeHUS (Du3ndecKoi
uHdopmaluu, TOHUMAHWE  3aBUCUMOCTH  cojiepkaHus U (opm
mpecTaBiIeHus] THPOPMAIIUU OT 1IeJiel KOMMYHUKAIUHI U ajipecaTa.

OO0mMMH NpeAMeTHBIMH pe3yJabTaTaMM 00yueHUs! GU3UKE SIBISIOTCA:

1. 3HAHMS O TMPHUPOJC BAXKHEUINUX (PU3HMUECKUX SBICHHUM OKPYKAIOIIETO
MUpa ¥ TIOHUMaHWE CMbICIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMUX CBA3b
M3yYECHHBIX SIBJICHUN;

2. YMEHUS TMOJIb30BATbCA METOJAMU HAYYHOTO HUCCJEIOBAHUS SIBICHUMN
IPUPOABI, MPOBOJUTH HAOIIOJEHUS, MJIAHUPOBATh U BBINOJHATH SKCIEPUMEHTHI,
00pabaTbIBaTh pe3yibTaThl U3MEPEHHM, MPEACTABIATh PE3yJbTaThl U3MEPEHUH C
NOMOILbI0 Ta0JUL, TpapukoB U (OpMys, OOHAPYKMBATH 3aBUCUMOCTH MEXIY
bu3NYeCKUMU BEIMYMHAMH, OOBACHATH IOJyYEHHBIE pe3yJbTaThl U JeNaTh
BBIBO/IbI, OLICHUBATh TPAHULIBI [IOTPEIIHOCTEN pe3yJbTaTOB U3MEPEHNUI;

3. YMEHUS MPUMEHATHh TEOPETUUECKUE 3HAHMS 0 (PU3MKE Ha TPAKTHUKE,
pemath GU3NYECKue 3a1a91 Ha TPUMEHEHUE TTOJTyICHHBIX 3HAHU;
4, YMEHUSI U HABBIKU MPUMEHSTH MOTYUYEHHBIC 3HAHUS JJIs1 OOBSICHEHUS

MPUHIIMIIOB  JIEMCTBUSL ~ BAXHEWIIMX TEXHUYECKUX  YCTPOMCTB, PpELICHUSA
MPaKTUYECKUX 3aJlay MOBCEJHEBHOM XW3HHU, oOecreueHusi 0€30MmacHOCTH CBOEH
YKWU3HU, PAIMOHATIBHOTO MTPUPOJIONOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEIbl;



S. dbopMupoBaHue YOS KIeHUSI B 3aKOHOMEPHOH CBSA3H U TO3HABAEMOCTHU
SBJIEHUN TNPUPOAbI, B OOBEKTHBHOCTH HAyYHOTO 3HAHMs, B BBICOKOH LIEHHOCTHU
HAyKU B Pa3BUTUHU MaTEPUAIIBHON U TyXOBHOMW KYJIbTYpHI JIFOJIEH;

6.  pa3BUTHE TEOPETHUECKOIO MBIIUICHUS Ha OCHOBE (HOPMHPOBAHUS
YMEHMM yCTaHaBIMBaTh (aKThl, pa3nuyaThb MPUYUHBI U CIEICTBUS, CTPOUTH
MOJIEJIN U BBIABUIaTh TMIIOTE3bl, OTHICKUBATH U (POPMYJIMPOBATH J10KA3aTEIbCTBA
BBIIBUHYTBIX TUIIOTE€3, BBIBOJUTH U3  OKCIEPUMEHTAIBHBIX (AKTOB U
TEOPETUUECKUX Mojieel PU3niecKre 3aKOHbI;

7. KOMMYHUKATHUBHBIE YMEHHs JOKJIAJbIBaTh O pe3yibTaTaXx CBOEro
VCCJIEIOBAHUSI, YYACTBOBATh B INCKYCCHH, KPATKO U TOYHO OTBEYATh HAa BOIPOCHI,
UCIIOJIb30BaTh CIPABOYHYIO JIUTEPATYPY U APYTrUe UCTOUYHUKU MHPOPMAIIH.

YacTHBIMU NPeIMEeTHBIMHU pe3yabTaTaMu o0ydeHus (PU3uKe, Ha KOTOPBIX
OCHOBBIBAIOTCS O0IIKE PE3YIIbTATHI, SIBISIOTCS:

1. TmoHHMMaHUE U CIIOCOOHOCTh OOBSCHATH TaKUe (PU3NUYECKUE SBJICHUS, KaK
cBOOO/IHOE TaJIeHHWE Tes, KOJeOaHUs HUTAHOTO M TNPYKUHHOTO MAasiTHUKOB,
aTMoc(epHOe JaBJieHUe, IIaBaHue Tell, AU Qy3usi, 00iblIas CKUMAEMOCTh ra3os,
Majlasg CXKMMAEMOCTb JKMIKOCTEH M TBEPABIX TEJ, IMPOLECCHl HUCIAPEHUS U
IJIABJICHHUST BEILECTBA, OXJIAXKIACHUE JKUIKOCTH IIPU HCIIAPEHUHM, HU3MEHEHUE
BHYTPEHHEH SHEpPIruu Teja B pe3yJsibTaTe TEIUIoNepeaauu Wid padoThl BHEHUIHUX
CWJI, DJJIEKTpU3alMsl TeEJ, HArpeBaHUE IPOBOJHUKOB JJEKTPUYECKUM TOKOM,
DIEKTPOMArHWTHAsT WHAYKLIMS, OTPAKEHUE M TPEIOMIICHHE CBETA, JUCIEPCHUs
CBETA, BOSHUKHOBEHHUE JIMHEWUYATOIO CIEKTPA U3IIYyYEHNUS;

2. YMEHHSI H3MEPATH PACCTOSIHUE, IMPOMEKYTOK BPEMEHH, CKOPOCTH,
YCKOpPEHHE, MacCy, CUJy, UMITYJIbC, pabOTy CHJIbI, MOIIHOCTb, KUHETUYECKYIO
DHEPIUI0, MOTECHUHAIBHYI0 JHEPIUI0, TEMIEPATYpPy, KOJIUYECTBO TEIUIOTHI,
YACIBHYK TEINIOEMKOCTh BEIECTBA, YIEIbHYIO TEIUIOTY IUIABICHHs BELIECTBA,
BJI&KHOCTb BO3yXa, CHIIy JJIEKTPUYECKOIO TOKA, JJIEKTPUUECKOE HaIpsIKEHHUE,
AIIEKTPUYECKUI 3apsf, 3JEKTPUUECKOE CONPOTHBICHHUE, (POKYCHOE PaCCTOSHUE
coOuparoIei JIMH3bI, ONTUYECKYIO CHUITY JIUH3BL;

3. BIAJEHHUE 3KCIEPUMEHTAIBHBIMA METOJAMU UCCIIEIOBAaHUS B MPOLECCE
CaMOCTOSITEIIBHOI'O M3Yy4E€HUs 3aBUCUMOCTH IPONACHHOIO IIyTH OT BPEMEHH,
YJIMHEHUS TPYKUHBl OT IPWIOKEHHOW CHIIbI, CWJIBI TSKECTH OT MAacChl Tela,
CUJIBl TPEHMUS CKOJIBKEHHMS OT IUIOIIAAW CONPUKOCHOBEHHS TEI W CHIIBI
HOPMAJIbHOTO JaBJICHMs, CHUJIBI ApXuMena OT o0bemMa BBITECHEHHOW BOJBI,
nepuojia KoieOaHuii MasgTHHKa OT €ro JJIMHbI, 00ObeMa rasa OT AaBJICHUS NpU
IIOCTOSTHHOM TEMIIEPAType, CHJIBI TOKA Ha YYaCTKE ILENU OT 3JIEKTPUYECKOTO
HaIpsSKEHUS, JJIEKTPUYECKOTO COMPOTUBIICHHWS IPOBOJHMKA OT €ro JJIMHBI,
IJIOIIA/IN TOTIEPEYHOI0 CEUEHMS U MaTepuraa, HalpaBJICHUs] UHAYKIHOHHOTO TOKa
OT YCJIOBHI €ro BO30Y>KIEHUS, YIila OTPaKEHHUS OT yTJjia MaJIeHus CBETa;

4. MOHMMAaHHE CMbICJIA OCHOBHBIX (DU3MYECKUX 3aKOHOB M YMEHHE
IIPUMEHATh UX Ha NPAKTUKE: 3aKOHBl TMHAMUKM HBIOTOHA, 3aKOH BCEMUPHOTO
TATOTEHMs, 3aKOHbI [lackans m ApxumMmena, 3aKOH COXPaHEHHs HMMITYJIbCa, 3aKOH
COXPaHEHUs SHEPI'HH, 3aKOH COXPAHEHUS JEKTPUUYECKOTO 3apsiaa, 3akoH Oma [1s
y4acTKa Lenu, 3akoH Jxoynsa-Jlenna;



5. TOHWMMaHWE TPUHIUIOB JEWCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, C KOTOPHIMH K&KJIbI YEJIOBEK TIOCTOSIHHO BCTpEYaeTcss B
MIOBCEIHEBHON KHM3HU, M CIHOCOOOB oOecreueHus: Oe30MacHOCTH TPH  HX
UCTIOJIb30BaHUM;

6. OBJIaZIcHHE Pa3HOOOPAa3HBIMU CIOCOOAMH BBITIOJHEHUSI PACUETOB IS
HAXO0XKJICHUSI HEM3BECTHOUW BEIMYMHBI B COOTBETCTBHH C YCIOBUSMU TIOCTABICHHON
3aJja4i Ha OCHOBAaHUH HCIIOIH30BaHMsI 3aKOHOB (PU3HUKH;

7.  YMEHHE HCIIOJIb30BaTh TIOJyYCHHBIC 3HAHUS, YMCHHS W HABBHIKH B
MOBCEIHEBHOM KU3HU (OBIT, DKOJOTHSI, OXpaHa 3/I0POBbs, OXpaHa OKpYKaroUen
Cpebl, TEXHUKa 0€30MaCHOCTH U . )

YUYEHUK HAYYUTCH:

e coOmrofaTh mpaBWia OE30MAaCHOCTH W OXpaHbl TpyJda Mpu padoTe C
y4eOHBIM U JIAOOPaTOPHBIM 000PYI0BAHUEM;

® [IOHUMAaTh CMBICII OCHOBHBIX (PM3MUECKUX TEPMHUHOB: (U3HUUYECKOE TEJO,
busndeckoe saBieHue, GU3nYecKas BeIMUNHA, CAMHUIIBI U3MEPEHUS,;

® pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TTOMOIIU
GU3MYEeCKUX  METOJOB;, AaHAJWU3UPOBATh  OTHACIBHBIC  ATalbl  IMIPOBEIACHHS
WCCJICTIOBAHUIA W MHTEPIIPETHPOBATH PE3YIbTAThl HAOIIOACHHUH U OIIBITOB;

® CTaBUTh OMBITHI 10 HCCIACAOBAHWIO (PU3WUECKUX SABJICHUN WU
bu3nUeckux CBOMCTB Ten 0€3 HUCIOJIb30BaHUS MPSMBIX H3MEPEHUM; MPU HTOM
dbopmynupoBath npodsieMy/3aaady yueOHOTO IKCIIEPUMEHTA; COOMPaTh YCTAHOBKY
U3 MPEII0AKEHHOTO 000PYAOBaHUS; TPOBOIUTH OMBIT U (YOPMYIUPOBATH BHIBO/IBI.

® TTOHUMATh POJIb IKCIIEPUMEHTA B MTOTYICHUH HAYYHON HH(POPMAIIHH;

® MPOBOJWUTH TPSAMBIC HW3MEpPEHUS (U3MYECKUX BEIMYMH: BpeMs,
paccTosiHMe, Macca Tenla, o0beM, Cuja, TeMmreparypa, aTMochepHOe aBJICHUE,
BJIQXHOCTh BO3/yXa, HaNpsHKEeHWE, Cuila ToKa, paaualvoHHbii  ¢GoH (C
WCIIOJIb30BAaHUEM JIO3UMETpPA); MpPHU OTOM BBIOMpATh ONTHUMAIBHBIA CIOCOO
U3MEPEHUSIT M HCIOJb30BaTh MPOCTEHINNE METOJAbl OIEHKH TMOTPEIIHOCTEN
VM3MEpPECHUM.

® TPOBOJIUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH: MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl IMOTYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIMYUH B
BU/JIe TaOJIUIT ¥ Tpa(pUKOB, A€TIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBAHNUS,

® MPOBOJWUTH KOCBEHHBIE WM3MEpPEHUS (PU3HUECKUX BEIUYHMH: TPHU
BBITIOJIHEHUHM W3MEPEHUN COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIYys
MPEIIOKEHHOW WHCTPYKIIMHU, BBIYUCIATH 3HAYCHHE BEJMYMHBI M aHAIM3UPOBATH
MIOJIYYCHHBIC PE3YJIBTATHI C YUETOM 3aJJaHHOW TOYHOCTH U3MEPECHHI;

® AHATW3UPOBATH CHUTYallUM MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa,
y3HaBaTh B HUX TPOSBIICHUEC W3YYCHHBIX (U3HUCCKHX SBJICHHA  WIIN
3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOIIMECS 3HAHUS IS UX OOBSICHCHMUS;

® [OHUMAaTh TPUHIHNIBI JEHCTBHS MAaIIWH, TPUOOPOB W TEXHUUYCCKUX
YCTPOMCTB, YCIOBUS UX 0€30MacCHOT0 UCITIOIH30BAHUS B IIOBCETHEBHON KU3HH,

® WCIOJNBH30BaTh TMPHU BBIOJHEHUH Y4YEOHBIX 3a7a4 HAyYHO-TIOMYJISIPHYIO



JUTEPATYpPy O (PU3NUECKHX SIBICHUSX, CIPABOYHBIE MAaTE€pUAJbl, PECypChl
HNuTepHer.
YUYEHHK MOJYYHUT BO3MOKHOCTb HAYUYMTHCH:

® OCO3HABaTh IIEHHOCTb HAYYHBIX HCCIEAOBaHUM, poOJab (UMKH B
pacUIMpEeHUH TPEJCTaBICHUN 00 OKPYXKAIOIIEeM MHUpPE U €€ BKJIaJ B YJIydlllCHHE
KaueCTBa KU3HHU;

® WCIIOBH30BaTh MPHUEMBI MOCTPOCHUS (PU3WYECKUX MOJENCH, TOWCKa M
(bOPMYITUPOBKH JOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 M TEOPETUUECKUX BHIBOJIOB
Ha OCHOBE SMITMPUYECKU YCTAHOBJICHHBIX (PAKTOB;

® CpaBHUBAaTh TOYHOCTb U3MEPEHUS (PU3NYECKUX BEJIMUYMH MO BEIMYUHE UX
OTHOCHUTENBHON NOTPENTHOCTH IIPU NPOBEAECHUN MPSAMBIX U3MEPEHUM;

® CAMOCTOSITENIbHO MPOBOAUTH KOCBEHHBIE HM3MEPEHHS M HCCIIECIOBAHUS
GU3MYEeCKUX BETWYMH C WCIOJb30BAaHUEM PA3JIMYHBIX CIOCOOOB HW3MEPCHHS
(bu3MYEeCKUX BEIMYMH, BBIOMpATh CPEACTBA M3MEPEHHSI C YYETOM HEOOXOIUMOM
TOYHOCTH HU3MEpPEHU, 00OCHOBBIBaThL BBIOOP crocoOa M3MEpEeHHUsi, aJeKBATHOIO
MOCTaBJICHHOW 3aj7ade, TMPOBOJUTH OLIEHKY JIOCTOBEPHOCTH IOJYyUYEHHBIX
pE3yNbTATOB;

® BOCIpPUHUMATHL HH(OpMAIUI0O (PUIUYECKOTO COACpPKAHUS B HAy4YHO-
NOMYJISIPHOM JIUTEpaType W CpEeACTBAX MaccoBOM HHGOPMAIMKM, KPUTHUYECKU
OILICHUBATh MOJYYEHHYIO0 HHPOPMAIINIO, aHATTU3UPYS €€ COJIepKaHUe U JTaHHbIE 00
UCTOYHUKE HH(POPMAIINH;

® co3daBaTh COOCTBEHHBIE TMHUCHbMEHHBIE W YCTHBIE COOOIICHUS O
(GbU3MYECKUX SBJICHUSX HA OCHOBE HECKOJbKUX MCTOYHUKOB HWH(popMaImuy,
COMNPOBOK/IaTh BBICTYIUUICHUE IMPE3CHTAIMEH, YUUThIBas OCOOCHHOCTU ayJIUTOPUU
CBEPCTHUKOB.

JJleKTpUYecKre U MATHUTHbBIE SIBJICHUS
BhInyCKHMK HAYYHUTCH:

® pacmo3HaBaTh JJIEKTPOMATHUTHBHIC SBICHUS U OOBSCHATH HAa OCHOBE
MMEIOIIMXCSI 3HAHWM OCHOBHBIE CBOMCTBA WJIM YCJIOBUS NPOTEKAHHUSI OSTUX
SABJICHU: 3JICKTPU3ALUS TEJ, B3aUMOJACHCTBUE 3aPSIA0B, JICKTPUUECKUN TOK U €ro
JeucTBUs (TEIJIOBOE, XWMHYECKOE, MAarHUTHOE), B3aUMOJICUCTBHE MAarHUTOB,
AJIEKTPOMArHMTHAsI UHAYKIUS, IEUCTBUE MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM
U Ha JBUXKYIIYIOCS 3apSDKCHHYHO YacTHILy, EUCTBUE AJIEKTPUUYECKOTO TOJIS Ha
3apSDKEHHYI0  YacTUIly,  JJEKTPOMAarHUTHBICE  BOJIHBI,  MPSMOJUHEWHOE
pacnpocTpaHeHUE CBETa, OTPAKEHUE U MPEJIOMIICHUE CBETA, JUCIIEPCHS CBETA.

® COCTaBJISITh CXEMbl DJIEKTPUYECKHUX IIENed C TMOCIEI0BATEIbHBIM U
napayieIbHBIM COCAMHCHUEM DJIEMEHTOB, pas3iinyasi YyCIOBHBIE 0O0O3HAUYEHUS
AJIEMEHTOB JJICKTPUYECKHX Ieneld (MCTOYHHMK TOKa, KIIY, PE3UCTOp, pPEocTar,
JaMII0YKa, AMIIEPMETP, BOJIBTMETD).

® ICIOJIb30BaTh ONTHUYECKHUE CXEMbl JJIsi TOCTPOCHHUS H300paKEHU B
IJIOCKOM 3€pKajie U COOMparoIIen TMH3e.

® OIUCHIBaTh HM3YYCHHBIE CBOWCTBA TN U DJIECKTPOMATrHUTHBIC SIBJICHUSA,
UCTIONIB3Ysl  (PU3MYECKHE BEIWYUHBI: DJICKTPUUYCCKUN 3apsl, CHJIa TOKa,
ANEKTPUYECKOE  HANpPsKEHUE, JJIEKTPUUECKOE  COMNPOTUBIICHHUE,  YJIEIBbHOE



CONPOTUBIICHUE BEIIECTBA, paboTa 3IEKTPUUYECKOrO IIOJIA, MOIIHOCTh TOKa,
(boKyCHOE pacCTOSHME M ONTHUYECKas CUJa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa; MPU OMNHCAHUM BEPHO TPAKTOBATh
(bu3MYEeCKU CMBICT MCHOJb3YEMbIX BEIMYMH, MX OOO3HAYECHUS W EIUHUIIBI
U3MEpPEHHUsI; HaXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE JTAHHYI0 (PU3MUYECKYIO BEIUYUHY
C IPYTUMH BEJIMYHMHAMU.

® AHATM3UPOBATH CBOMCTBA TEJ, SJIEKTPOMArHUTHBIC SBJIICHUS U MPOIECCHI,
UCTIONB3Ys (DU3MUECKHE 3aKOHBI: 3aKOH COXPaHEHMs JJIEKTPUYECKOTro 3apsa,
3akoH OMa g yyacTka uenu, 3akoH [[xoyns-JIeHna, 3aKOH IPSIMOJIMHEWHOIO
pacnpoCTpaHEHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEJIOMIICHHSI CBETA; IPH
3TOM pa3iIuyaTh CJIOBECHYIO (GOPMYIHMPOBKY 3aKOHAa W €ro MaTeMaTH4eCKOoe
BBIpaKECHHE.

® TPUBOAUTH MPUMEPHl MPAKTHUYECKOTO UCIOJIb30BAHUS (PU3UUYECKUX
3HAHMM O DIIEKTPOMArHUTHBIX SIBJIICHUSX

e pelaTh 33Ja4u, UCIOJB3Ys (PU3NUecKHe 3aKOoHbI (3akoH OMa 1Jis ydacTka
nenu, 3akoH Jlkoynsa-JIeHna, 3aKOH NPSMOJIMHEMHOTO PACHPOCTPAHEHUS CBETA,
3aKOH OTPaXEHHUS CBETA, 3aKOH MPEJIOMJIEHUSI CBETAa) U (POPMYIIbI, CBA3BIBAIOLINE
(bu3nuecKue BETMUYUHBI (CHJIa TOKA, AIEKTPUUECKOE HANPSIKEHUE, dJIEKTPUUECKOE
COMPOTHUBJIEHUE, YAEIbHOE COIMPOTHUBICHHE BEIIECTBA, padOTa AIEKTPUUYECKOTO
1OJIsl, MOIIHOCTh TOKa, (DOKYCHOE pacCTOSHUE U ONTHYECKas Cuja JIMH3bI,
CKOPOCTb 3JIEKTPOMAarHWTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETA, (OPMYJIbI
pacdeTa  JIEKTPUYECKOTO  CONPOTUBIEHUS  IPU  IIOCIEAOBATEIIBHOM U
HapaJyIeIbHOM COEAMHEHUM NPOBOJHMKOB): Ha OCHOBE aHAJIM3a YCJIOBHS 3aJadd
3alliChIBaTh KPATKOE YCIIOBUE, BBLACIATh (PU3NYECKUE BEIUYMHBI, 3aKOHBI U
(GbopMyJibl, HEOOXOAUMBIE NJIsi €€ PELIEHUs, NPOBOJUTH PAacueThl U OLCHUBATbH
peanbHOCTh MOJTYYEHHOTO 3HaYeHUs (PU3UUECKON BEIIUYUHBI.

BbInyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThCH:

® LCIOJb30BaTh 3HAHMS 00 JIEKTPOMArHUTHBIX SIBJICHUSX B MMOBCEIHEBHOMN
KU3HM U1l oOecriedeHus: O€30MacHOCTH NpH  OOpallleHnu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, JJII COXPAHEHHS 3/I0pPOBbsl U COOJIIOJCHHS HOPM
HKOJIOTMYECKOTO NOBEACHUS B OKPY’KAOIIEH cpelie; IPUBOJAUTH IPUMEPHI BIIUSHUS
JIEKTPOMATrHUTHBIX U3JIyYCHHI HA )KUBBIE OPTraHU3MBI;

® pa3nuyaTh TPaHMIBl NPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHUMATh
BCceOOmMii  Xapaktep  (PyHIaMEHTadbHBIX 3aKOHOB  (3aKOH  COXpaHEHUS
ANEKTPUUECKOr0 3apsifa) U OrPaHUYEHHOCTh HCIONb30BaHUSA YACTHBIX 3aKOHOB
(3akon Oma jy1s yuacTka 1enu, 3akoH J[xoyns-Jlenua u np.);

® LCIOJb30BaTh MPHUEMBI MOCTPOCHUS (PUINYECKUX MOJeNeH, TMOoHuCKa M
(bOpMYIMPOBKU JOKA3ATENbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJOB
Ha OCHOBE 3MITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

HaXOAUTh aJEeKBATHYIO MPEIJIOKEHHOW 3anade (QU3NYECKYI0 MO/ElNb,
pazpemiath npoljeMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUN 00 3J€KTPOMAarHUTHBIX
SBJICHUSIX C HCIIOJB30BAHWEM MAaTEMAaTUYECKOIO amnmnapara, TaKk U IpU [OMOIIX
METOJ/I0B OLIEHKH.

KBaHTOBBIE sIBJICHUS



BbInyCKHUK HAYYHTCH:

® pacro3HaBaTh KBAHTOBBIE SABJICHUS M OOBACHITH HA OCHOBE MMEIOIIMXCSA
3HAHWM OCHOBHBIC CBOMCTBA WM YCJIOBHS TMPOTEKAHUS DJTUX SIBICHUI:
€CTECTBEHHAss M WCKYCCTBEHHAsl PaJUOAaKTUBHOCTb, O-, [- © Y-U3IydeHUS,
BO3HMKHOBEHUE JIMHENYATOrO CIIEKTpa U3ITyUYCHHsS aTOMA;

® ONUCHIBATH HM3YyYCHHBIC KBAHTOBBIC SIBJICHUS, HCIONIB3YA (HHU3NUICCKHE
BEJIMYMHBI: MAacCOBO€ YHUCJIO, 3apsiIOBOE€ YHUCIO, MEpUOoJ Mojypacnana, dHEeprus
(GOTOHOB; TpH ONHWCAHWM TPABWIBHO TPAKTOBATh (DU3MYECKUN  CMBICI
WCITOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHS] W CIUHUIIBI U3MEPCHHS; HAXOIUTh
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU, BBIUUCIATH 3HaUYeHUE (PU3NUECKOIN BEITMYUHBI;

® AHAJTU3UPOBATH KBAHTOBBIC SIBJICHUS, MUCHOJB3Ysd (PU3NUECKHE 3aKOHBI U
MOCTYJIaThl: 3aKOH COXpaHEHUS SHEPIHM, 3aKOH COXPAHEHHS BJICKTPUYECKOTO
3apsaa, 3aKOH COXPAaHEGHHMsI MAacCOBOTO YHCJIA, 3aKOHOMEPHOCTH HW3JIYYCHHUS U
MIOTJIONICHUST CBETa aTOMOM, IPU STOM pas3iudaTh CIOBECHYHO (DOpMYyIHPOBKY
3aKOHA M €T0 MaTeMaTHYECKOE BBIPAKCHUE;

® pasnuYaTh OCHOBHBIC NMPU3HAKY IIAHETAPHOW MOJICIN aToMa, HyKJIOHHOMN
MOJIENIA ATOMHOTO SI/Ipa;

® IPUBOAUTH TIPUMEPHI TPOSABJICHUS B TPUPOAE U IPAKTUYECKOTO
UCIIOJIb30BAHUSI  PAJMOAKTUBHOCTH, SIIEPHBIX M TEPMOSICPHBIX  PEaKIUH,
CIEKTPATBHOTO aHAJIK3A.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® WCIIONK30BaTh TMOJYyYEHHBIC 3HAHHWS B TOBCEIHCBHOW JKH3HU TIPHU
oOpaiieHu ¢ TOpudOOpaMM M TEXHUYECKUMHU  YCTPOUCTBAMHM  (CUETUMK
WOHU3UPYIOIINX YaCTHUII, JTO3UMETP), JJISI COXPAHEHHUS 3J0POBBS U COOIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH CpeJIe;

® COOTHOCHUTB PHEPTHUIO CBSI3M ATOMHBIX s C 1e(HEeKTOM MaccChl;

® TPUBOAWTH NPUMEPHI BIUSHUSA PATUOAKTUBHBIX HM3IYyYEHUW Ha >KUBbHIE
OpraHW3MBbl; IOHUMATh MPUHIINT ICUCTBUS JO3UMETpa U pa3ndyaTh yCIOBUS €TO
WCITOJIB30BAHUS;

® TIOHUMATh DKOJIOTHYECKUC POOJIEMBI, BO3HHKAIOIINE npu
WCIIOJIb30BAaHUU ATOMHBIX JJICKTPOCTAHIIMN, M TYTU PEHICHUS 3THX MpoOJeMm,
MEPCTIEKTUBBI UCTIOJIb30BAHUS YIIPABIIEMOT0 TEPMOSICPHOTO CHUHTE3A.

JJIeMeHTbI ACTPOHOMUM
BbInyCKHMK HAYYMTCH:

e yKa3bIBaTh Ha3BaHUs TIaHET COJHEYHOM CHCTEMBI; pa3indyaTh OCHOBHBIE
MPU3HAKK CYTOYHOI'O BpalleHUs 3Be3qHoro Heba, aBwxkeHus Jlynesl, ComHila u
IJTAaHET OTHOCUTEIIBHO 3BE3]T;

® [IOHUMAaTh PA3IUYMsI MEXKIY TEIUOICHTPHUESCKOW W TCOICHTPUUYCCKON
CUCTEMaMU MUDA;

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® yKa3pIBaTh OOIIME CBOWCTBA W OTIWYMS IUIAHET 3E€MHOW TPYMIbl U
IUTAHET-TUTAaHTOB; Manblx Ten COJIHEYHOW CHUCTEMBI H  OOJBIIMX IIJIAHET;
MOJIb30BaThCs KapTOW 3B€3AHOTO HeOa IMpU HAOIIOJEHUSIX 3B€3HOTO HEeOa;



® pa3nuyaTh OCHOBHBIE  XapaKTEPUCTUKH  3Be31  (pa3mep, LBET,
TeMIlepaTypa) COOTHOCUThH LIBET 3BE3/Ibl C €€ TEMIIEPATYPOii;
® pasnuyaTh TUIOTE3bI O MPOUCX0KAeHUH COIHEYHON CUCTEMBI.

Conepxxkanue yueOHOro nmpeamera

DJIEKTPOAMHAMHUKA

OJneMeHTapHBIA DJIEKTPUUECKUN 3apsii. 3aKOH COXpPAHEHHS JJIEKTPUUYECKOTO
3apsfa. DIEKTPUUYECKOE ToJie. DNeKTPUIecKuil ToK. 3akoH OMa Jj1sl TOJIHOM 1ETH.
MaruautHoe mosie Toka. [Inmasma. JleiicTBME MarHMTHOTO TOJI Ha JIBHIKYIIHECS
3apsOKEHHBIE YacTHIlbl. SIBJIEHUE 3IEKTPOMArHUTHOM WHAYKIMU. B3auMocBs3b
ANEKTPUYECKOT0 ¥ MarHuTHoro mojied. CBoOOAHBIE BJIEKTPOMArHUTHBIE
KojeOaHusl. DJEKTPOMArHUTHOE IMoJjie. DJIEKTPOMarHUTHbIE BOJIHBL. BoJaHOBBIE
CBOMCTBa cBeTa. PasznuyHbie BUIBI DJIEKTPOMATHUTHBIX U3JIYYEHHM U UX
NPaKTHUYECKUE MPUMEHEHUA.3aKOHBI paclpocTpaHeHus cBera. Omnruueckue
pUOOPBHI.

JlemoHcTpanum:
Onektpomerp. [IpoBogHukum B 3nekTpudeckoM none. JudjaekTpuku B
AIEKTPUUECKOM noJie. OHeprus 3apsYKEHHOTO KOHJIEHCATOopa.

DneKTpou3MepuTeNbHbIe  MPUOOpPbl. MarHuTHoe  B3aUMOJIEHCTBUE  TOKOB.
OTKIIOHEHHE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM M0JIEM. MaruuTHas 3aluch 3BYKa.
3aBucumocTh DJ]C MHAYKIHUH OT CKOPOCTU U3MEHEHHSI MArHUTHOTO MOTOKA.

CBoOOIHBIE 2IIEKTPOMArHUTHBIE KoseOanus. OcuuiiorpaMma nepeMeHHOro ToKa.
I'eneparop nepemeHHOro toka. M3nmydyeHue M mpueM 3JIEKTPOMAarHUTHBIX BOJIH.
OTpaxkeHre W TPEIOMJICHUE DJIEKTPOMArHUTHBIX BOJH. MHTepdepenims caera.
Hudpakuus cseta. [lomydenue criektpa ¢ moMoIibio mpu3Msbl. [lomyuenue criektpa
c momoiplo audpaxkiuonHoi pemetku. [lomspuszanus cseta. [Ipsmonuneiinoe
pacnpocTpaHeHue, OTpaKeHHE U MpeoMiieHre cBeta. OnTudyeckue npuoopsl

KBanroBasi pusuka u 3j1eMeHThl acTPOPU3UKHU

['umore3a Ilnmanka o kBaHTax. Poroaddexr. doton. ['mmoresa nme bpoitng o
BOJIHOBBIX CBOMCTBax 4acTull. KopnmyCkynsipHO-BOIHOBOM nyanusMm. llnanerapnas
MoJienb atoma. KBaHTOBBIE TIOCTynaThl bopa. Jlazepel. CTpoeHrne aTOMHOTO siapa.
Anepubie cuibl. JlepexkT mMacchl W dHEpPrus CBS3M sijapa. SnepHasi dHEpreTvka.
Bimsitnne MOHM3MpYIOLIEH paJdali Ha JKUBbIE OpraHu3Msbl. [[03a u3mydeHus.
3aKOH PaguOaKTHUBHOI'O pacrana. JJIEMEHTAapHble 4YacTulbl. PyHIaMEHTaJIbHbIE
B3aumonencTBusa.ConHeuyHas cucTemMa. 3BE€3Jbl M HUCTOYHHKM WX DHEPrUU.
[Namaktuka. [lpoctpancTBeHHble  MacmTaObl  HabOmomaemon — BceneHHOM.
CoBpeMeHHBIE MPEICTABICHUS O MPOUCX0XKACHUU U ABOIOIMU COJIHIIA U 3BE3.
Crpoenue u 3Boonns BeeneHHoi.



Y4yeOHo-TemaTnyeckuii miaH no y4yeOnuky B.A.KacbsiHoB «®u3uka

npouiabHbIA ypoBeHb 11 kiaace»

Ne | HaumenoBanmue paznena | Kon-Bo KonTposibHbIE
I/TT | IPOTPaMMBbI 4acoB paboThI
1 DJIEeKTPOIMHAMHUKA 45 5
2 DIIEKTPOMarHUTHOE 40 5
H3JIYUCHHC
3 ®u3uKa BBICOKUX SHEPrUhi U | 22 1
QJICMCHTBI aCTPOHOMHHA
4 O06o0maroiee MOBTOPEHUE 25 1
Htoro 132 12
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