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AHHOTAILIMS K PABOYEH ITIPOTPAMME
Y110.06.01. PU3UKA

Pabouast mporpamma yue6Hoit aucturuabl YI110.06.01.dusuka sBaseTcss 4acThio
o0pa3oBaTenbHON MpPOrpaMMbl CpeIHEro MpodecCHuOHATBHOTO 00pa3oBaHuUsl B 00JIaCTH
HCKYCCTB, HHTETPUPOBAHHOI ¢ 00pa30BaTeIbHBIMU IPOrpaMMaMi OCHOBHOTO OOIIETo U
cpeaHero oduiero oopazoanus o crenuanbHocTH 52.02.02 VckyccTBo TaHa (Mo BUaM,
BUJI: COBPEMEHHBIN TaHell), KBaTu(puKauuu «ApTuct Oanera aHcaMOIisd MMECHU W TaHIIa,
TaHLEBAIIBHOTO KOJUIEKTUBA; MPEOAABATENb.

Pabouas nporpamma auciuminasl Y110.06.01.du3nka pazpadoTana B COOTBETCTBHU
¢ TpeboBanusiMu OI'OC CIIO 52.02.02. MckyccTBo TaHIa (1o BUAaM), YTBEPKIACHHOTO
[Tpukazom Muno6pHayku PO ot 30.01.2015 Ne 33 (c u3BMEHEHUSIMU U JIOTIOJTHEHUSIMU OT
05.03.2021), INpukazom MunucrepctBa npocseienuss PO ot 31 mas 2021 r. N 287 "O6
yTBEPKJICHUU  (GeepallbHOrO0  TOCYJapCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAapTa
OCHOBHOTO 00111er0 00pa3zoBaHus)" (¢ U3BMEHEHUSIMH U JonoHeHussMu ot 18.07.2022 r.);
IIpukazom MunucrepctBa [Ipocsenienus P® or 18 mas 2023 r. Ne 370 «O6
yIBepXKACHUU (eaepaabHO  00pa3oBaTeNIbHOM MpOrpaMMbl  OCHOBHOIO — OOILIEro
oOpazoBanus», [lucekmom Munobpuayku P® ot 28.10.2015 Ne 08-1786 «O pabouunx
nporpammax y4eOHbIX mpeameToB», [lucemom Munobpuayku PO ot 03.03.2016 N 08-
334 «O06 ontumuzanuu TpeOOBaHUW K CTPYKType padoyeil mporpaMmbl y4eOHBIX
npeamero», MOII B OU I'BIIOY komnemxa r. MockBbl «MXY nipu MI'ATT «Ikenp».

®opMmupyemble 00mMEe W TPOo(ecCHOHATbHbIE KOMIETEHIIMM B COOTBETCTBUH C
®I'OC CIIO no cnenuansHocTu 52.02.02 WckyccTBo TaH1a (1o BUgaM):

OKI1. ITonnmaTh CyIIHOCTb U COILIMAIbHYIO 3HAUMMOCTh CBOEH Oyay1el mpodeccun,
MPOSIBJIATH K HEW YCTOMYMBBINA UHTEPEC.

OK2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTD, ONPEAEISATh METOIbI U CTIOCOOBI
BBITIOJIHEHUSI TPOGECCUOHATBHBIX 33]1a4, OIEHUBATh UX IP(HEKTUBHOCTH U KAYECTBO.

OK3. [IpuHuMaTh pelieHus: B CTAaHJAPTHBIX U HECTAHIAPTHBIX CUTYaIIUSIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK4. OcymiecTBisaTh MOUCK, aHAIN3 W OIEHKY WH(OpMaIuu, HEOOXOIUMOM st
MOCTAaHOBKHU U PeUICHUs MPOPEeCCUOHANBHBIX 3a/1a4, MPO(eCcCHOHATBHOTO U IMYHOCTHOTO
pa3BUTHSL.

OKS35. Ucnonbs3zoBath MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU (Janee -
WKT) nnst coBepiieHCTBOBaHUSI MPOPECCUOHANBHON JESTEIbHOCTH.

OK6. PaboTtath B KOJIJIEKTUBE, 3PPEKTUBHO 00IIATHCA C KOJJIETaMH, PYKOBOJICTBOM.

OK7. bpatb Ha ce0s OTBETCTBEHHOCTD 3a PabOTy UJI€HOB KOMaH/Ibl (MIOJYMHEHHBIX ),
3a pe3ynbTaT BBIOJHEHUS 3a/IaHUN.

OKS8. CaMoCTOATENbHO OIpeAenarTh 3ajadyu MpodhecCUOHAIBHOTO U JIMYHOCTHOTO
pa3BUTHUSA, 3aHUMAThCS CaMOOOpPa30BaHHMEM, OCO3HAHHO IUIAHUPOBATH TOBBIIICHHE
KBaJIU(DHUKAIIAH.

OK9. OpuentupoBaThCd B  YCIOBHSIX 4YacCTOM CMEHBI TEXHOJOTHM B
poeCCUOHATILHOM ESITEIIBHOCTH.

OK10. Hcrmomnp3oBaTh B MPOQPECCHOHAILHONW  NIEATETBHOCTH  JUYHOCTHEIE,
MEXIIPEIMETHbIE, TMPEIMETHbIE PE3YJNbTaTbl OCBOEHHUS OCHOBHOW 0Opa30oBaTeIbHOU
MIPOTpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHMUsI.



OK12. TIlposiBhsiTh Tpa’kJaHCKO-NATPUOTUYECKYIO TMO3UIIMIO, JIEMOHCTPUPOBATH
OCO3HAaHHOE TIOBEJCHHE Ha OCHOBE TPAAUIIMOHHBIX OOIEYETOBEUECKUX IIEHHOCTEH,
NPUMEHSTH CTAaHAAPTHI AHTUKOPPYHIITUOHHOTO MOBEICHUSI.
[1IK1.5. Omnpenensite cpeacTBa MY3bIKATbHOW BBIPA3UTEIIBHOCTH B KOHTEKCTE
xopeorpaduyueckoro obpasa.
[IK1.6. CoxpaHaTp ¥  TNOAJEPKUBATH COOCTBEHHYIO  (PU3UYECKYI0 H
npodeCCHOHANIbHYIO (hopMy.
[1K1.7. Bnagerp KyJabTYypOW YCTHOM M NHCBMEHHOM pedH, MNpoQecCHOHANTbHON
TEPMHUHOJIOTUEMN.
N3yuenne mnpeaMetrHoir oOnactu «EcCTeCTBEHHOHAay4YHBIE MPEAMETH» JOJKHO
00€eCIeynTh:
e popMuUpOBaHUE 1EJOCTHON HAYYHOUN KapTHUHBI MUPA;
®[IOHMMAaHHE BO3PACTAIONICH PO €CTECTBEHHBIX HAYK M HAYYHBIX MCCIIECOBAaHUN B
COBPEMEHHOM MUPE, IOCTOSTHHOTO MPOLIECCA 3BOJIIOLMKY HAYYHOTO 3HAHUS, 3HAYUMOCTH
MEXIYHAPOJIHOIO HAYYHOI'O0 COTPYIHUYECTBA;

®OBJIaJICHHE HAYYHBIM MOJIX0JIOM K PEIICHHUIO Pa3JIMYHbIX 3a]1a4;

®OBJIAJICHHUE YMEHUSIMU (DPOPMYIUPOBATH THIOTE3bl, KOHCTPYUPOBATh, MPOBOJUTH
AKCHEPUMEHTHI, OLICHUBATH MOJYYEHHBIE PE3YyJIbTATHI,

®OBJIA/ICHHE YMEHUEM COMOCTABIISITh SKCIEPUMEHTAIIBHBIE U TEOPETUUECKUE 3HAHUS
C 0OBEKTUBHBIMH PEATUSIMU KU3ZHMU;

®BOCIMTAHNE OTBETCTBEHHOI'O U OEPEKHOIO OTHOILIEHUS K OKPYXKAIOLIEH Cpee;

®OBJIQJICHUE SKOCUCTEMHOM MO3HABAaTEIbHOM MOJENBIO U €€ MPUMEHEHUE B LENSIX
MIPOTHO3a KOJIOTMUECKUX PUCKOB JIJIS 3/I0POBbs Jt0J1eH, 0€30IMaCHOCTH KH3HHU, KAYeCTBa
OKpY>Karollle CpeJibl;

®0CO3HaHUE 3HAYMMOCTH KOHILIENIIUU YCTOMUYUBOTO Pa3BUTHS;

epopmupoBanue ymeHuM Oe3zomacHOoro U IPEGEKTUBHOTO  UCIOJIb30BAHUS
71a60paTOPHOTO 00OPYAOBAHUSI, TPOBEACHUS TOUYHBIX U3MEPEHUHN U aICKBAaTHOUW OIICHKU
MOJTYYEHHBIX PE3YJIbTATOB, MPEJICTABICHUS HAYYHO OOOCHOBAHHBIX apTyMEHTOB CBOUX
JEUCTBUN, OCHOBAHHBIX Ha MEXIIPEIMETHOM aHAJIU3€ YUCOHBIX 3a/1a4.

Hens auctummasl YI10.06.01.Dusmnka - dopMupoBanue y o0ydaromuxcs 3HaHUN
OCHOB HayKH — BaXHEHITNX (PaKTOB, MOHATHH, 3aKOHOB U TCOPUM, UMEIOIITUX HE TOJIHKO
BaXHOE 00IIe00pa30BaTeIbHOE, MHUPOBO33PEHUYECKOE, HO U MPUKIAAHOE 3HAUYCHUE,
dbopMHUpOBaHUE TUATEKTUKO-MAaTEPHUATMCTUUECKOTO IIOHUMAaHUS OKPY’KAIOIIET0 MUPA.

3agadamu Kypca SIBJISIFOTCS:

®  OCBOCHHE 3HAaHUH O MEXAHUYECKUX, TEIUIOBBIX, DSJIECKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSIX, BEJIMUMHAX, XapaKTEPU3YIOIIUX ATH SBJICHUS; 3aKOHAX, KOTOPHIM
OHU TOJUUHSIOTCS; METOJaX HAy4YHOTO TO3HAHUS MPUPOJbl U (GOPMUPOBAHUE HA ITOU
OCHOBE INpEACTaBICHUIN 0 PU3NUECKON KapTHUHE MUPA;

e  OBJAQJCHUE YMEHUSIMHU TIPOBOJUTH HAONIOJEHUS MPUPOJHBIX SBJICHUM,
OMHCHIBATH U  0000IaTh pe3yiabTaThl  HAOMIOJAEHWMN, WCIOJb30BaTh MPOCTHIC
U3MEpUTENbHBIE TPHOOPHI 1T  W3Y4YeHUs (PU3WYECKUX SBJIICHWHA, TPEICTaBISAThH
pEe3yNbTaThl HAOTIOACHUHN I U3MEHEHUH C TTIOMOIIBIO0 TaOIuIl, rpa)MKOB M BBISIBIISITH HA
ATON OCHOBE OHMIIMPUYECKUE 3aBUCHUMOCTH; MPUMEHSITh IMOJYYEHHbIC 3HAHUS s
0OBSICHEHUS PA3HOOOPA3HBIX MPUPOJHBIX SIBJICHUN U MPOIECCOB, MPUHIIUIIOB JACHCTBUS
BOKHEHIINX TEXHUYECKUX YCTPOUCTB, IJIs pelieHus GU3NIeCKUX 3a1ady;



®  pa3BUTHE I[IO3HABATEIBHBIX HWHTEPECOB, WHTEIUIEKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM, CaMOCTOSITEIbHOCTH B MNPUOOPETEHHH HOBBIX 3HAHUW MPHU PEIICHUU
¢uznuecknx 3agad W BBIIOJHEHHUS  SKCHEPUMEHTANbHBIX  HCCIENOBAaHUN  C
HCIIOJIb30BaHUEM MH(OPMALIMOHHBIX TEXHOJIOTUH;
®  BOCHUTaHME YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHHMS TPHUPOABI, B
HEOOXOJAMMOCTH Pa3yMHOI0 MCHOJb30BAHUS JIOCTH)KEHUN HAYKHM W TEXHOJOTHH IS
JaNbHEHNIIEr0 Pa3BUTHUS YEJIOBEUYECKOTO OOIIeCTBa, yBaXKEHUS K TBOPIIAM HAyKd H
TEXHUKH; OTHOIICHUS K (PU3HKE KaK DJIEMEHTY O0IIeUeIOBEYECKOM KYIbTYPhI;
®  IIPUMEHEHME MOJTYUYCHHBIX 3HAHUN U YMEHHH JJIs1 pELICHUS TPAKTUYECKUX 3a]1a4
MOBCEAHEBHOM >KU3HM, JUIsl oOecrieueHus] 0€30MacHOCTH CBOEH KW3HH, PaIllMOHAIBHOIO
IPUPOJIOIIOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEJIbI.
B pesynbraTe 0CBOEHUS AUCHUIUIMHBI 00YYaIOUIUIICS TOJKEH 3HATh:
®CMBICTT TOHATHH: (U3MYECKOe sSBICHUE, (U3MYECKUI 3aKOH, BENIECTBO,
B3aMMOJICUCTBHE, AIEKTPUUECKOE I0JIe, MATHUTHOE II0JI€, BOJIHA, aTOM, aTOMHOE SApO,
MOHU3UPYIOIINE U3TYyYEHUS;
®CMbICIT (PU3UUYECKUX BEJIMYUH: IyTh, CKOPOCTb, YCKOPEHHE, Macca, IJIOTHOCTb, CUJIA,
® JaBJICHUE, UMITYJbC, pabOTa, MOIIHOCTb, KUHETUYECKAs] SHEPIUsl, MOTEHIIMAIbHAsS
9HEprusd, Kod(PPUIMEHT NOJIE3HOTO NEWCTBUS, BHYTPEHHSS DSHEpPrusi, TeMmIeparypa,
KOJIMYECTBO TEIUIOTHI, yJEJIbHAs TEIJIOEMKOCTh, BJIAXKHOCTh BO3/1yXa, JIEKTPUUYECKUN
3apsl, CHJIa DJEKTPUYECKOIO TOKa, OJJIEKTPUYECKOE HAIpsHKEHUE, BJIEKTPUYECKOE
CONPOTHUBJIEHUE, padOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKa, (POKYCHOE PACCTOSIHUE
JIMH3BI;
ecMmbIc  (u3nueckux 3akoHoB: Ilackamsa, Apxumena, HproTOHa, BCEMHpPHOTO
TATOTEHMSI, COXPAHEHUS UMITYJIbCA U MEXAHUYECKOW 3HEPrUH, COXPAaHEHUS SHEPIUU B
TEIUIOBBIX IIPOLIECCAX, COXPAHEHWs JJIEKTPUYECKOro 3apsga, Oma Ui ydacTka
eKTpuueckod nenu, Jxoyns — JleHna, DpsMOJIMHEWHOIO PacIpOCTPaHEHUs CBETA,
OTpPa)KEHUs CBETA.
B pe3ynbTaTe 0CBOCHHUS TUCUUIIIIMHBI 00YYaOIUNUCS TOJKEH YMETh:
® ONUCHIBaTH U OOBSCHATH (PU3UUECKUE SBJICHUS: PABHOMEPHOE MPSMOJIMHEHHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEITHOE ABMKEHHE, TIEpelavy AaBICHUS KUIKOCTH
W Ta3aMM, IUJIaBaHUE TeJl, MEXaHMYEeCKHe KoJjiebaHusi U BOJHBI, Auddy3uto,
TEIJIONPOBOJAHOCTh, KOHBEKIUIO, H3JyYE€HHE, HWCHApEHHE, KOHJIEHCALWI0, KHUIICHHE,
IUTABJICHUE, KPUCTAJUIM3ALUIO, 3JIEKTPU3ALUIO TEN, B3aUMOJIEHCTBUE 3JIEKTPUUYECKUX
3apsA10B, B3aUMOJEICTBUE MATHUTOB, JEHCTBAE MAarHUTHOTI'O MOJISl HA IPOBOJHUK C TOKOM,
TEIJIOBOE JIEUCTBUE TOKA, MIEKTPOMAarHUTHYI0 MHIYKIHUIO, OTPaXEHUE, IPEIOMIICHHE U
JUCIIEPCHUIO CBETA;
® UCHOJNB30BaTh (pU3NUYECKHe NpUOOPbl M H3MEPUTENbHbIE HHCTPYMEHTHI IS
u3MepeHust (PU3MYECKUX BEJIMYMH: PACCTOSHUSA, NMPOMEXKYTKA BPEMEHM, MAacChl, CHIIbI,
JABJICHUS, TEMIIEPATYPhl, BIAKHOCTH, BO3/1yXa, CHIIbI TOKA, HAMPSKEHUS, SJIEKTPUUECKOTO
CONPOTUBIIEHUS, pA0OTHI U MOIIHOCTHU AJIEKTPUUECKOTO TOKA;
® [IPEACTABIISATH PE3YJIbTAThl U3BMEPEHUN C MOMOIIbIO Ta0IHIl, TPaUKOB U BBISIBISATH
Ha 3TOW OCHOBE 3MIMPHUYECKHE 3aBUCHMOCTHU: IIyTH OT BPEMEHU, CHJIBl YIIPYTOCTH OT
YIUIMHEHUST TPYXKUHBI, CWIbl TPEHUS OT CHJIbI HOPMAJIBHOIO JIABJIEHUSA, IMEepuoaa
KoJie0aHUI MasiTHUKA OT JIMHBI HUTH, TIepHo/ia KoieOaHuil Tpy3a Ha MPYKUHE OT MacChl

I'py3a U OT KCCTKOCTH IIPYKHUHBI, TCMIICPATYPbI OCTBIBAIOIICTO TCJIa OT BPECMCHU, CHUJIbI
5



TOKa OT HaIpsHKEHUs HAa Y4YacTKe ILIeMH, yria OTpaXXe€HUs OT yrjia IMaJieHus CBEeTa, yria
MPEJIOMJIEHUS OT yTJla MaJeHUs CBETa;

® BbIpaXaTh PE3yJNbTaThl U3MEPEHUN M pACYETOB B €aUHUIAX MexXIyHapoaHON
CUCTEMBI,

® pemiath 3a7a9d Ha IPUMEHEHNE N3YICHHBIX (DU3UIECKUX 3aKOHOB,;

® OCYIIECTBIISATh CAMOCTOSTEIBHBIM MOWCK MH(POPMAIUA €CTECTBEHHO - HAYYHOTO
coJiepKaHUsl C UCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB (YU4E€OHBIX TEKCTOB, CIIPABOYHBIX
Y HAYYHO — MOIMYJISIPHBIX U3JaHUM, KOMIIBIOTEPHBIX 0€3 TaHHbBIX, pecypcoB HTepHeTa), ee
00paboTKy W MpeJAcCTaBicHHE B pa3HbIX (GopMmax (CIOBECHO, C TMOMOIIBI0 T'padUKOB,
MaTEMaTUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

®ICII0JIb30BATh MTPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUUYECKOU JEATEIHLHOCTH U
MMOBCETHEBHOM KU3HU IS

eoOecieueHNs 0€30MacHOCTH B TIPOIIECCE WCIIOIB30BAHUS TPAHCIIOPTHBIX CPEICTB,
AIEKTPOOBITOBBIX MPUOOPOB, AIEKTPOHHON TEXHUKHU;

®KOHTPOJISI 32 MCHPABHOCTHIO DJIEKTPONPOBOAKH, BOJONPOBOAA, CAHTEXHUKU U
ra3oBbIX IPUOOPOB B KBAPTUPE;

¢ pAIMOHATBHOTO MPUMEHEHHUS MMPOCTHIX MEXaHU3MOB,;

®OLICHKU 0€30MacHOCTH paIualiMOHHOTO (OHA.

B pamkax o01eo0pa3zoBarenbHOro yueoHoro mukia, peanusyromiero ®I'OC 000,
mucimiuinHa - Y110.06.01.@usnka wu3ywyaetrcss B 1-M u  2-M  OaleTHBIX Kiaccax
xopeorpaduyeckoro yywidina (MepBbli OaNeTHBIM KIAacC COOTBETCTBYET &-My
00111e00pa3oBaTeIbHOMY KJIaccy).



COILEPKAHHUE

1. IosicHuTEIbLHAA 3aMUCKA

2. O0masi XapakTepucTHKa y4e0HOro npeamera
3. Onucanue MecTa y4eOHOro nmpeiMeTa B yueOHOM IJIaHe

4. JIM4HOCTHBIE, MeTANIPpeMeTHBIE U MPeIMeTHBIe
Pe3yJabTaThl OCBOEHHUSI y4eOHOT0 TpeAMeTa

5. Conepxxanue y4eOHOro npeamera
6. TemaTn4yeckoe NJIAHMPOBAHHUE

7. IlnmanupyeMble pe3yabTaThbl H3y4YeHUsS Y1eOHOI 0
npeaMera

8. MarepuajbHO-TEXHHYECKOe o0ecreyeHue
00pa30BaTeJIbHOI0 NpoLecca



1. IlosicHUTE/JIBbHASA 3AIIUCKA

Pa6ouast mporpamma yuebHo¥ aucturumabl YI10.06.01.dusuka SBAsSETCS 4acCThIO
00pa30BaTeNbHON MPOTPAMMBI CPEIHETO MPOPECCHOHATBHOTO 00pa3oBaHMs B 00JIACTH
UCKYCCTB, HHTETPUPOBAHHOU ¢ 00pa30BaTeIbHBIMU MPOTPAMMaMKU OCHOBHOTO OOIIETO U
cpeaHero ood1iero odpazoanus 1o crenranbHoCcTH 52.02.02 VckyceTBo TaH1a (1o BujaaM,
BU/JI: COBPEMEHHBIN TaHel), KBanukanuu « ApTUCT Oajiera aHcaMmOmsl IECHU U TaHIIa,
TaHIIEBAJIbHOT'O KOJUIEKTUBA; MPETNOIaBaTENb.

Pabouas nporpamma nuctuminasl YI10.06.01.dusuka pazpaboTaHa B COOTBETCTBUU
¢ tpeboBanusiMu GI'OC CIIO 52.02.02. VckyccTBo TaHna (10 BUIaM), YTBEPKICHHOTO
[Tpukazom MunoOpHayku PO ot 30.01.2015 Ne 33 (c u3MEHEHHUSIMU U IOTIOJTHCHUSIMHU OT
05.03.2021), Ilpuka3zom MunucrepcTBa npocBenieHus PD ot 31 mas 2021 . N 287 "O06
YTBEPXKACHUH  (DEeIepaIbHOIO  TOCYJApPCTBEHHOIO  00pa30BaTENbHOIO  CTaHJapTa
OCHOBHOTO 00111eT0 00pa3zoBanus)" (C M3BMEHEHUAMU U gonoiaHeHusMu ot 18.07.2022 1.);
IIpukazom MununcrepcrBa IIpocsemenns P® or 18 mas 2023 r. Ne 370 «OO0
YTBEPXKICHUH (enepanbHOil  00pa3oBaTeIbHOM MPOrpaMMbl  OCHOBHOIO — OOIIEro
obOpazoBanus», [Tucemom MunoOpuayku P® ot 28.10.2015 Ne 08-1786 «O pabounx
mporpamMmax y4eOHbIX mpeameToB», [lucemom Muno6puayku PO ot 03.03.2016 N 08-
334 «O06 ontumuzanuu TpeOOBaHUNM K CTPYKType pabouedl mporpamMmbl y4eOHBIX
npeameroB», MOII B OU I'BITOY komnemxa r. MockBbl «MXY nippu MI'ATT «lkenby.

dopmupyemble 001IMe W TpodeccHOHaTbHbIE KOMIETEHIIMM B COOTBETCTBUH C
®I'OC CIIO no cnenmansHOCcTH 52.02.02 MckyccTBo TaH1a (110 BUAAM):

OK1. IlonnmaTth CyIIHOCTh U COIMATBHYIO 3HAUMMOCTh CBOEH Oyyiiei mpodeccum,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

OK?2. Oprann3oBbIBaTh COOCTBEHHYIO AEATEIBHOCTb, ONPEICTATh METOAbI K CTOCOOBI
BBITIOJTHEHUS MPO(ECCHOHATBHBIX 3a/a4, OLIEHUBATh UX A(PEKTUBHOCTh U KAYE€CTBO.

OK3. [IprHAMaTh pelIeHus B CTAaHJAPTHBIX U HECTAHIAPTHBIX CUTYAlUAX U HECTH 32
HUX OTBETCTBEHHOCT.

OK4. OcyuiecTBisTh MOUCK, aHAIW3 M OLICHKY MH(OpManuu, HEOOXOAUMOU IJis
MMOCTAHOBKU U pelieHus MpodheCCUOHANIBHBIX 3a/1a4, TPOPECCUOHATBHOTO U IMYHOCTHOTO
pa3BUTHSL.

OKS5. Ucnonws3zoBath MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUHU (nanee -
UKT) nyst coBepiieHCTBOBaHUS MPOGECCUOHAIBHON JESTEIHHOCTH.

OK®6. Pabortarts B koJJIeKTUBE, Y)PEKTUBHO 00IIATHCS C KOJJIETaMU, PYKOBOJICTBOM.

OK7. bpatb Ha ce0s OTBETCTBEHHOCTD 3a PabOTy WJIEHOB KOMAaHIbI (TTOJYMHEHHBIX ),
3a pe3yJIbTaT BHIMIOJIHEHUS 3aIaHUM.

OKS8. CamocTosTeIbHO ONpenessaTh 3aJaud MpodheCCUOHATIBHOTO U JTUYHOCTHOTO
pa3BUTHUSI, 3aHUMAThCS CaMOOOpa30BaHMEM, OCO3HAHHO ILJIAHUPOBATH IOBBIIICHUE
KBaJTU(DUKAIIUN.

OK9. OpuentupoBarbCd B  YCIOBHSIX YacTOM CMEHbI TEXHOJIOTUM B
Mpo(eCCUOHATILHOM S TENbHOCTH.

OK10. Hcrnonws3oBath B mNpodecCHoHAIbHON  JESITEIBHOCTH  JIMYHOCTHEHIE,
MEXIIPEIMETHBIC, TMPEIMETHBIE PE3yJbTaThl OCBOCHUS OCHOBHOW 0Opa30oBaTeIbHOM
MIPOTrpamMMBbl OCHOBHOTO OOIIIEro 00pa30BaHuUs.

OK12. IlIposiBiATh Tpa’kJaHCKO-NATPUOTHUECKYIO MO3UIUI0, JIEMOHCTPHUPOBATH
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OCO3HaHHOE TOBEJCHHE Ha OCHOBE TPAJUIIMOHHBIX OOIEYEIOBEUYECKUX IIEHHOCTEM,
NPUMEHSTH CTAaHAAPTHI AHTUKOPPYHIITUOHHOTO MOBEICHUS.
[1IK1.5. Omnpenensite cpeacTBa MY3bIKAIbHOM BBIPA3UTEIIBHOCTH B KOHTEKCTE
xopeorpaduueckoro obpasa.
[IK1.6. CoxpansiTh W  NOJACPKUBATH  COOCTBEHHYIO  (PU3UYECKYIO U
podeCCHOHANIbHYIO (hopMy.
[1K1.7. Bnagerp KyJabTYypOW YCTHOM M NHCBMEHHOH peuH, MpodeccroHalIbHOMI
TEPMHUHOJIOTUEMN.
N3yuenue mnpeameTHoil oOnact «EcTeCTBEHHOHAy4YHBIE MPEAMETHD) JOJIKHO
00€eCIeynTh:
¢ hopmMupoBaHUE 1IETOCTHON HAYYHON KapTUHBI MHPA;
®[IOHMMAaHHE BO3PACTAIONICH POJIM €CTECTBEHHBIX HAYK M HAYYHBIX MCCIIEJOBAaHUN B
COBPEMEHHOM MUPE, IIOCTOSTHHOTO MPOIIecca SBOTIONMHA HAYYHOTO 3HAHMS, 3HAYUMOCTH
MEXIYHAPOJIHOIO HAYYHOI'O0 COTPYIHUYECTBA;
®OBJIJICHUE HAYYHBIM MOJX0JIOM K PEIICHHUIO PA3JIMYHbIX 33/1a4;
®OBJIAJICHUE YMEHUSIMU (POPMYIUPOBATH THUIOTE3bl, KOHCTPYUPOBATh, MPOBOJUTH
HKCHEPUMEHTHI, OLICHUBATH MOJYYEHHBIE PE3yJIbTATHI,
®OBJIA/ICHHE YMEHUEM COIMOCTABIISITh SKCIEPUMEHTAIIBHBIE U TEOPETUUECKUE 3HAHUS
C OOBEKTUBHBIMU pEaTUSIMU KU3HU;
®BOCIMTAHHE OTBETCTBEHHOI'O U OEPEIKHOI0 OTHOLLIEHUS K OKpYKaloUIeH Cpee;
®OBJIQJICHUE SKOCUCTEMHOM MO3HABAaTEIbHOM MOJENBIO U €€ NPUMEHEHUE B LENSIX
MIPOTHO3a DKOJIOTHUECKUX PUCKOB JIJIsl 3I0POBbsI JII0J1eH, 0€301MaCHOCTH KM3HHU, KAUeCTBa
OKPY’KaIOIIEH Cpebl;
®0CO3HaHUE 3HAYMMOCTH KOHIIENIIUU YCTOMUYUBOTO Pa3BUTHS;
dbopmupoBaHue yMeHHl Oe3omacHOro W A(Q(PEKTUBHOTO  UCMOJIb30BAHUS
71a00paTOPHOTO 000PYAOBaHUS, TPOBEACHUSI TOYHBIX U3MEPEHUN U aJIeKBATHOM OIICHKU
MOJIyYeHHBIX PE3yJbTaTOB, MPEICTABICHUS HAyYHO OOOCHOBAHHBIX APTyMEHTOB CBOUX
NEeUCTBUIM, OCHOBAaHHBIX Ha MEXIIPEAMETHOM aHan3€e YU4eOHbIX 3a/1a4.

2. O01masi XapaKTepuCcTHKA y4eOHOr0 NpeaMeTa

Heab nucuumimuel «Pu3ukay - GopMupoBaHue y 00y4arolUMXCsl 3HAHUN OCHOB
HAyKHU — BaKHEHIINX (PAKTOB, MOHATU, 3aKOHOB M TEOPUI, UMEIOIINX HE TOJIBKO BAKHOE
o01eo0pa3oBaTeibHOE, MHUPOBO33PEHYECKOE, HO W  NPUKIATHOE  3HAYCHUE,
(dbopMHpOBaHUE TUATEKTUKO-MAaTEPUATUCTUYECKOTO IIOHUMAaHUS OKPY>KAIOIIEro Mupa.

3agauyamm Kypca SBISIOTCS:

® OCBOCHHME 3HAaHMM O MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPOMAarHUTHBIX H
KBaHTOBBIX SBJICHUSX, BEIMUMHAX, XaPAKTEPU3YIOIINX 3TU SABJICHUS; 3aKOHAX, KOTOPBIM
OHU TOAUYMHSAIOTCS; METO/IaX HAYyYHOTO MO3HAHUA NMPUPOAbI U (OPMUPOBAHHE HA ITOU
OCHOBE TPEJICTaBICHUN O (PU3NYECKON KapTUHE MUDA;

® OBJIAJICHUE YMEHHUSMHU TPOBOAUTH HAOIMIOJEHUS NTPUPOAHBIX SBICHUM,
OMHUCHIBATH M  0000maTh pe3yJbTaThbl HAONIOJIEHUN, UCIHOJIb30BaTh MPOCThIE
U3MepUTENbHbIE TPUOOPHl I HW3Y4YeHUs (PU3NYECKUX SIBICHUM; MPEACTABISThH
pe3ynbTaThl HAOMIOACHUN WM U3MEHEHUHN C MOMOIIbIO Tabull, TPaQUKOB U BBISBIAThH
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Ha 3TOM OCHOBE SMIIMPUYECKHE 3aBHUCHUMOCTH; MPUMEHATH IOJYYECHHbIE 3HAHUS AJIs
00BsICHEHUS Pa3HOOOPA3HBIX MPUPOAHBIX SIBJIECHUM U MPOLIECCOB, IPUHLMIIOB AEUCTBUS
BAXHEHIINX TEXHUYECKUX YCTPOUCTB, AJIs pelIeHUs] (PU3NYECKUX 3a/1a4;

® pa3BUTHE IIO3HABATEIIbHBIX HHTEPECOB, HMHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH, CaMOCTOATEIBPHOCTH B MPHUOOPETEHWH HOBBIX 3HAHUN TPU PEIICHUU
¢uznyeckux 3adad W BBIIOJHEHUS  OKCHEPUMEHTANIbHBIX  HMCCIEAOBAaHUN €
UCIIOJIb30BaHUEM MH(POPMAITMOHHBIX TEXHOJIOTHIA;

® BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS TMPUPOIBI, B
HEOOXOJMMOCTU PAa3yMHOTO MCIOJIb30BaHUS JTOCTHKEHUN HAyKW W TEXHOJIOTMH Jis
JAJIbHENIIET0 Pa3BUTUSL UYEJIOBEUECKOTO OOIECTBA, YBaXEHHUS K TBOpLAM HAyKu H
TEXHHUKH; OTHOLIEHUS K (PU3HMKE KaK AIEMEHTY 00ILeUeIOBEUECKON KYIbTYPBbI;

® [IPUMEHEHME NOJYUYCHHBIX 3HAHUN U YMEHUH I pelIeHHs IPaKTUUECKUX 3a]1a4
MOBCEIHEBHOM KU3HHU, AJis1 o0ecredeHnss 0€30MacHOCTH CBOEH >KU3HH, PaIllHOHATBHOTO
IPUPOAOIIOIB30BAHNS U OXPaHbI OKPYXKAIOLIEH CPEIbI.

Ha noBsimenue 3(hpeKTHBHOCTH YCBOEHUSI OCHOB (PU3NYECKON HAYKH UCHONb3YVIOMCA
cedyrouue Memoobi.

OOBACHUTENBHO-WILTIOCTPATUBHBIN, PENPOAYKTUBHBIN, MPOOJIEMHOE H3JI0KEHHE,
Oecena, jekuus, padoTa ¢ KHUIOM, JIEMOHCTPALMOHHBIN SKCIIEPUMEHT, MPAKTUYECKUE
METO/JIbl (pelLleHHUE 3a/1a4, JaOOpaTOpHbIE 3aHATUS: PPOHTAIBHBIE TaOOpaTOpHbIE pabOTHI,
JOMalIH1e HaOJIIOACHHSI U OTIBITH), CAMOCTOSITENbHAs pab0Ta, KOHTPOJIb (TECTUPOBAHUE,
NUCbMEHHbIE KOHTPOJIbHBIE PA0OTHI, (PU3NUECKHE AUKTAHT, B3AUMOKOHTPOJIb 3a4€ET U T.1.)
Y CAMOKOHTPOJIb.

@®opMblI OpraHu3anuu o6pa3oBaTeJLHOr0 Mpoiecca
® YPOK-HCCIIEJOBAHUE,

ypok-1aboparopus,

YPOK-TBOPUYECKUHN OTUET,

YPOK U300peTaTeIhCTBA,

YPOK «Y IUBUTEIBHOE PSIIOMY,

YpOK-paccka3 00 yu€HbIX,

yYPOK-3alllMTa UCCIEI0BATEIIbCKUX MMPOEKTOB,

YPOK-IKCIIEpTH3a,

ypok «IlaTeHT Ha OTKPBITHE,

YPOK OTKPBITBIX MBICJIEH;

y4eOHBIN JKCIEPUMEHT, KOTOPBIM TMO3BOJIIET OPraHU30BaTh OCBOCHHE TaKUX

AIIEMEHTOB HCCIIE0BATEIBCKON IEATETHHOCTH, KaK TUIAHUPOBAHUE U MIPOBEICHHE

AKCIIEpUMEHTa, 00paboTKa M aHAJIU3 €r0 Pe3yJIbTaTOB;

e JOMalllHEEe 3aJaHUE HCCIEA0BATEILCKOTO XapakTepa MOXKET coueraTb B cede
pa3HOOOpa3Hble BUIBI, MPHUEM IMO3BOJISIET IMPOBECTH YyUeOHOE HCCIIeIOBaHUE,
J0CTATOYHO MPOTSHKEHHOE BO BPEMEHHU.

Ha ocHoBanmm mnpukaza MuHuctepcTtBa oOpazoBanusi W Hayku Poccuiickoit
Oenepaniuu ot 23.08.2017 Ne 816 "O6 yrBepxkaenuu Ilopsiaka mnpuMeHEeHUS
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OpraHMU3aIMsIMK, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO JCATEILHOCTD, JJIEKTPOHHOTO
oOyueHusi, JUCTAHIMOHHBIX O0pa30BaTEIbHBIX TEXHOJIOTUW TPH  peaau3aluu
oOpa3oBaTeIbHBIX MporpamMMm', B ciiydae HEOOXOIUMOCTH, MOXKET OBbITh pPEAIM30BAHO
IUCTAaHIIMOHHOE OOy4YeHHWE ¢ TPUMEHCHHEM JHCTAaHIMOHHBIX 00pa30BaTeIbHBIX
texHosoruit (nanee-10T).

OcnoubiMu 3neMenTamu J{OT siBnsitoTcs: oOpazoBaTenbHbIE OHJIANH-TIAT(OPMBI;
1 poBbie 00pa30BaTENbHBIE PECYPCHl, pPa3MEIICHHbIE Ha 0Opa30BaTENbHBIX CaiTax;
BuneokoHpepenmuu; Skype — oOmenwue; online-ypoku B Zoom; e-mail; oGmagnbie
CEpBUCHI; D3JEKTPOHHBIE HOCHUTEIM MYJIBTUMEIUIHBIX MPHIOKEHUH K Yy4eOHHKaMm;
AIEKTPOHHBIE TTOCOOMS, pa3pabOTaHHbIE C yIeTOM TpeOOBaHMI 3aKOoHOAaTEbCTBA PD 00
00pa3oBaTEIbHON JEATEIbHOCTH.

B o6yuenun ¢ npumenenuem JJOT ucmonb3yroTes cleayronue OpraHu3allioHHbIC
dhopMbI yueOHOM JIeSTeTbHOCTHU

®YPOK;

® JICKIIHS;

® KOHCYJIbTAIHS;

e CceMUHap;

®[IPAKTHUECKOE 3aHSTHUE;

ejabopaTopHas padboTa;

®KOHTpOJIbHAs padoTa;

®TECT;

eTBOpUECKas paboTa.

ConpoBOXXJeHIE AUCTAHIIMOHHOTO OOYYEHHS MOXKET OCYIIECTBIISATHCS B CIEAYIOIINX

peXUMax:

eTecTupoBanue on-line;

eKOHCYJIbTaIuu on-line;

®[1pEI0CTaBICHUE METOJUYECKIX MAaTEpUasoB;

e conpoBoxieHue Off-line (mpoBepka TecTOB, KOHTPOIBLHBIX PAdOT, PA3THYHBIC BUJIbI

TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTaIUN).

3. Onncanue MecTa y4eOHOro npeaMeTa B Y4eOHOM IJIaHe

Huciunnvaa «®Pusuka» u3ydaercs ¢ 1-ro mo 2-i  OaneTHbld  Kiacc
xopeorpaduueckoro  yumimma (1-i  OanmeTHBIH  KJIacC  COOTBETCTBYET  8-My
00111600pa30BaTEIbHOMY KJIaccCy).

B ToMm uncie:

eMaKcHMallbHasl yueOHast Harpy3ka ooydaromierocst — 186 yacos, B Tom yucie:

e00s13aTeNbHAS ayIUTOpHAs yueOHasi Harpy3ka oOyyatomierocst — 136 yacos;

ecamMoCTOsITeIbHAs paboTa oOyyatomerocs - 50 yacos.

CamocTosiTennbHass paboTa OOyYaromMXcsl OCYIIECTBISETCS B BHUJAE MOATOTOBKH
J0KJIa/I0B, COOOIIEHUI U MPE3eHTALNI 10 TEMaM U3y4aeMoro Kypca.
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4. JIMYHOCTHBIE, MeTaNlpeIMeTHbIE U NMPeIMETHbIE Pe3yJIbTATHI
OCBOEHNS Y4e0HOTI0 MmpeMeTa

Ilpeomemmuvimu pesynomamamu oOydeHUs: PU3NKE SBISIOTCS:

epopMUpOBaHUE TMPEACTABICHUN O 3aKOHOMEPHOW CBS3U M IIO3HABAEMOCTHU
SIBJICHUN NPUPOABL, 00 OO BEKTUBHOCTH HAYYHOI'O 3HAHUS; O CUCTEMOOOPA3YIOLIEN POIU
(bU3UKH 1T pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH; HAYYHOTO
MHUPOBO33pECHHUsI Kak pe3yJbTaTa HW3y4YeHUS OCHOB CTPOCHHS MAaTepuu |
(byHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

eopMUpOBaHUE TEPBOHAYAIBHBIX NPEACTABICHUNA O (DU3MYECKOW CYITHOCTH
SBJICHUM TPUPOABI (MEXaHWYECKUX, TEIUIOBBIX, AJIEKTPOMATHUTHBIX M KBAHTOBBIX),
BHJIaX MaTepUH (BEIIECTBO U MOJIE), IBUKEHUU KaK CIIOCOOE CYIIECTBOBAHUS MATEPUH;
YCBOCHUE OCHOBHBIX HJI€H MEXaHUKH, aTOMHOMOJICKYJISIPHOTO YYEHUSI O CTPOCHUU
BEIIIECTBA, DJIEMEHTOB JJICKTPOAMHAMUKM M KBAHTOBOM (PU3UKHU; OBJIAJICHUE
MOHATUHHBIM annapaToM U CUMBOJIMYECKUM SI3BIKOM (PU3HKH;

eIprOOpPETCHUE OMNbITA MPUMEHEHUSI HAyYHBIX METOJOB MO3HAHUSA, HAOIIOICHUS
GU3NYECKUX  SBIICHHH, TMPOBEACHUS ONBITOB, MPOCTBHIX OSKCIEPUMEHTAIBHBIX
HCCJICOBAHUM, IPAMBIX U KOCBEHHBIX M3MEPEHUI C MCHOJIB30BAHUEM AHAJIOTOBBIX U
UQPPOBBIX HM3MEPUTEIBHBIX MPUOOPOB; MOHUMAaHUE HEU30EKHOCTH IMOTPEUTHOCTEH
JT00BIX U3MEPECHUI;

e[IOHMMaHUE (U3UUYECKUX OCHOB M MPHUHIIUIIOB JEHCTBHS (paOOThl) MalldH U
MEXaHU3MOB, CPEJCTB MEPEABUKECHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIIEHHBIX
TEXHOJIOTMYECKUX TMPOIIECCOB, BIUSHUS HX Ha OKPYXKAIOIIYI0O Cpely; OCO3HAHUE
BO3MOXHBIX TPUYUH TEXHOTEHHBIX U YKOJIOTUUYECKUX KaTacTpod;

®0CO3HAaHKE HEOOXOIUMOCTH TPUMEHEHUSI TOCTHXKEHUM (PUBUKHU U TEXHOJIOTUN JJIs1
PAIMOHAIBHOTO TTPUPOIOTNIO0JIHL30BAHMS;

®OBJIAJICHUE OCHOBAaMH 0€30MaCHOTO0  HMCHOJb30BAaHUS  €CTECTBEHHBIX W
MCKYCCTBEHHBIX JIEKTPUUECKUX U MATHUTHBIX TOJICH, 2JIEKTPOMAarHUTHBIX U 3BYKOBBIX
BOJIH, €CTECTBEHHBIX U UCKYCCTBEHHBIX MOHU3UPYIOIIUX U3JIYYEHUN BO M30€KaHUE UX
BPEIHOTO BO3ACHCTBUS HA OKPYKAIOIIYIO CPE/ly U OPTaHU3M YEI0BEKa;

®pa3BUTHE YMEHHS IUJIAHHUPOBATh B TOBCEIHEBHOW >XU3HU CBOU JEUCTBUS C
MPUMEHEHHWEM TIOJIyYCHHBIX 3HAHMM 3aKOHOB MEXaHWKH, JJEKTPOJMHAMUKH,
TEPMOJIMHAMUKHU U TETUIOBBIX SIBIICHHUH C IIEJIbI0 COSPEIKCHUS 310POBbS;

e hbopMHUpOBaHUE NPEACTABICHUN O HEPAITMOHAIHHOM HCITOJb30BAHUHU ITPUPOTHBIX
pECYpCOB M  DHEPTrUH, 3arpsI3HEHUM OKpYXKalolleW cpeabpl Kak CJIEJACTBUU
HECOBEPIIEHCTBA MAIIIMH U MEXaHU3MOB.

Juunocmuvimu pesynromamamu o0ydeHus GU3NKe SIBISIOTCS:

* c(opMHUpPOBAHHOCTH TI03HABATEJIbHBIX MHTEPECOB HAa OCHOBE pa3BUTHUS
WHTEJIJIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH yUaluxcs;

* YOEXKJIEHHOCTh B BO3MOKHOCTH MO3HAHUSI PUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCIMOJIb30BaHUs JOCTVMIKCHUM HAyKM M TEXHOJOTWM U JajJbHEUMIIEro pa3BUTUS
YEJIOBEUECKOro OOIEeCTBa, yBaKCHHUE K TBOPIAM HAayKH M TEXHUKH, OTHOIICHHE K
(du3MKe KaK 3JIEMEHTY 00I1e4eIOBEYeCKON KYJIbTYPHhI;
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* CaMOCTOSITENIBHOCTh B MPUOOPETEHUH HOBBIX 3HAHUHM U MPAKTUYECKUX YMEHUU;
TOTOBHOCTB K BbIOOPY KU3HEHHOT'O IIyTH B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMU
Y BO3MOXHOCTSIMU;

* MOTHBALIMA 00pa30BaATEIBHON JIEATEIBHOCTH HIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO-
OPHUEHTHPOBAHHOTO NOJIX0/1a;

* (opmupoBaHME LIEHHOCTHBIX OTHOIICHUW APYr K APYry, YUWUTENIO, aBTOpaM
OTKPBITHI U U300peTeHUI1, pe3ybTaTaM 00yUYeHUS;

e BOCIIMTAaHHE POCCUKCKOMN I'PAXKAAHCKOU MICHTUYHOCTH: NATPUOTU3MA, YBAKECHUS
Kk OTeuecTBy, NPOIUIOE U HACTOALIEE MHOTOHAIMOHAIBHOTO Hapoa Poccuu; oco3Hanue
CBOEH JOTHHYECKOM IPHUHAJICKHOCTH, 3HAHUE WCTOPHUH, A3bIKA, KYJIBTYpPBl CBOETO
HapoJa, CBOEro Kpasi, OCHOB KYyJbTYPHOTO Haciaeaus HapoaoB Poccun m denoBedecTna;
YCBOCHHE T'YMAaHHCTHUYECKHX, JEMOKPATHYECKMX M TPAJAULHUOHHBIX LIEHHOCTEH
MHOTOHAIIMOHAJIBHOTO POCCUMCKOr0 0OLIECTBA; BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTH
1 noara nepen PoauHoi;

e (opMmupoBaHME OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH M
CHOCOOHOCTH O0yYarommMxcs K CaMOpPa3BUTHIO M CaMOOOPAa30BaHMIO HAa OCHOBE
MOTHBAlUM K OOYYEHHIO U TIO3HAHHUIO, OCO3HAHHOMY BBIOOPY M IIOCTPOEHUIO
JaJbHENIeH NHANBUIYAIbHON TpaeKTOPUHN 00pa3oBaHus Ha 0a3e OpUEHTUPOBKU B MUPE
npodeccuii ¥ MPOPECCHOHAIBHBIX  NPEANOYTEHUH C  y4eTOM  YCTOMYMBBIX
MO3HABATEJIbHBIX MHTEPECOB, a TAaKXE€ Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOIO
OTHOILLIEHUS K TPYAY, PA3BUTHUSA OIBITA yYACTUS B COUUAIIBHO 3HAYUMOM TPY/IE;

e (opMupoBaHUE UETOCTHOIO MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHM U OOIIECTBEHHOW MNPAKTUKH, YUUTHIBAIOLIEIO COLIMAIIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOTO00pa3re COBPEMEHHOIO MHUPA.

Memanpeomemnvimu pezyromamamu o0ydeHus GU3NKe SBISIOTCS:

* OBJIQJICHUE HABBIKAMHU CAMOCTOSITEIBHOTO TPUOOPETEHHS HOBBIX 3HAHUH,
OpraHu3alui  y4eOHOM  JIeSITENbHOCTH, TIOCTAHOBKHM IIeJieH, TUIAaHUPOBAHUS,
CaMOKOHTPOJISI M OLEHKH pe3yJbTaTOB CBOEU NEATEIBHOCTH YMEHUSMH IPEABUIETH
BO3MOYKHBIE PE3YJIbTaThl CBOUX JACHCTBUN;

* MOHMMAaHHME PA3IMYUN MEXKAY HCXOJHBIMU (aKTaMu W TUMOTE3aMH I UX
OOBSACHEHHUSI, TEOPETUYECKHMMH MOJEISIMU M peaJbHbIMU OOBEKTAMHU, OBJIAJICHUE
YHUBEPCAIbHBIMH YYEOHBIMU JIEUCTBUSIMU Ha MpUMEpax TUMNOTe3 sl OOBSCHEHUs
M3BECTHBIX (DAKTOB W HKCIEPUMEHTAJIbHOM TMPOBEPKU BBIJBUTAEMBIX THIOTE3,
pa3pabOTKU TEOPETUUECKUX MOJICNICH MPOIECCOB WU SBICHUM;

* (opmupoBaHMe yMEHUN BOCHPHUHHMMATh, IepepadaTbiBaTh M MPEAbIBIATH
nH(pOpMaIUIO B CIOBECHOW, 00pa3HOW, CHMBOJMYECKON (hopmax, aHAIU3UpPOBATH U
nepepadaThiBaTh IMOTYYEHHYI0 HH(POPMAIIMIO B COOTBETCTBHHM C IOCTaBJICHHBIMU
3a/1a4aMu, BBIAEISITh OCHOBHOE COAEPKaHUE MPOUYUTAHHOTO TEKCTAa, HAXOJIUTh B HEM
OTBETHI HA TOCTaBJICHHBIEC BOMPOCHI M U3JIaraTh €ro;

* MpuOOpETEHHUE OTBITA CAMOCTOSTEILHOTO IMMOMCKA, aHaIu3a U 0T00pa nHpopmauu
C UCTIOJH30BAHUEM PA3JTUYHBIX UCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTUN
IUIs1 peIIeHUs] TO3HABATEIbHbIX 3a/1a4;

* pa3BUTHUE MOHOJIOTMYECKOW W JIMAJOTMYECKOM peud, YMEHHUs BbIpa)kaThb CBOHU
MBICJIM ¥ CIIOCOOHOCTH BBICIYIIUBATh COOECENHHMKA, MOHUMATh €ro TOYKY 3pPEHHUS,
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IPU3HABATH [PABO JPYroro 4ejJoBeKa Ha NHOE MHEHHUE;

* OCBOCHME NPUEMOB JCHCTBUI B HECTAHAAPTHBIX CUTyalUsX, OBJIAJACHUE
ABPUCTUYECKUMU METOAAMH PELIEHUs TPOOJIEM;

* (¢opmupoBaHHEe yMEHHH paboTaTh B TPYIIE C BBIIOJIHEHHUEM Pa3TUYHBIX
COILIMAJIBHBIX POJICH, IPEICTABIATh U OTCTAMBATh CBOM B3TJISABI U YOCKICHUS, BECTU
JTUCKYCCHIO.

B pe3ynbraTe 0CBOEHUS AUCHUTUIMHBI O0YUYaIOUTUIICS TOJDKEH YMeTh:

o OTHCHIBATh U OOBICHATH (PU3UUECKUE SBIICHUS: PABHOMEPHOE MPSIMOJIMHEHHOE
JBKEHUE, PABHOYCKOPEHHOE NPSIMOJIUHENHOE JBUKEHUE, ITIepeady 1aBJICHUS KUIKOCTH
M rasamu, IUIaBaHHE TeJ, MeEXaHW4Yeckue KoiebaHuss W BOJHBI, Jauddysuto,
TEIUIONPOBOJAHOCTh, KOHBEKLHIO, W3JIy4YEHUE, HCIApPEHUE, KOHJICHCAIUI0, KHUIICHHE,
IJIABJICHUE, KPHUCTAJUIM3ALNI0, SJIEKTPU3ALMIO TEJ, B3aUMOACHCTBHE SIJIEKTPUUYECKUX
3aps10B, B3aUMO/JICHCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM,
TEIUIOBOE JIEMCTBUE TOKA, SJIEKTPOMArHUTHYI0 MHAYKIHUIO, OTPAKECHUE, MIPETOMIICHUE U
JTUCIIEPCHUIO CBETA;

o UCIIOJIb30BaTh (PU3MYECKHE TPUOOPHI M U3MEPUTEIbHBIE WHCTPYMEHTBHI IS
U3MEpPEHUs (PU3NYECKUX BEJIIMYMH: PACCTOSHUSA, NPOMEKYTKAa BPEMEHHU, MACCHI, CHJIBI,
JABJIEHUS, TEMIIEPATYPBbI, BIAKHOCTH, BO3AyXa, CUJIbI TOKA, HAIIPSHKEHUS, SJIEKTPUYECKOTO
CONPOTUBJIEHUS, pa0OTHI U MOIIIHOCTH AJIEKTPHUUECKOTO TOKA;

o NPEICTaBIATh PE3YJbTaThl M3MEPEHUN C TOMOIIBIO Tabnuil, TpaduKoB H
BBISIBIIAITH HA 3TOW OCHOBE OSMIIMPUYECKHE 3aBHCHUMOCTH: IIyTH OT BPEMEHH, CHIIBI
YOPYTrOCTU OT YJUIMHEHUSI MPY>KUHBI, CHJIbI TPEHHUSI OT CHJIBI HOPMAJbHOIO JABJICHUS,
nepuojia KoiaeOaHuii MasgTHUKA OT JJIMHBI HUTH, TIEpUOJIa KoJieOaHUM rpy3a Ha MPY>KUHE
OT MacChl I'py3a U OT )KECTKOCTH MPYKUHbI, TEMIIEPATYPhI OCTBIBAIOIIETO TENa OT BPEMEHH,
CWJIBI TOKa OT HANpsDKEHHS HA y4acTKe LIEMH, YIJla OTPaKeHHs OT yrjla MaJeHusl CBeTa,
yriia IpesIoMJIEHUS OT yTila NaJeHusl CBETa;

o BBIPAXaTh PE3yJIbTAThl U3MEPEHUN M PACUYETOB B €AMHHULIAX MexayHapoaHon
CUCTEMBI;

o peliaTth 3aJa4i Ha IPUMEHEHUE U3yUYEeHHBIX (PU3NYECKUX 3aKOHOB;

o OCYIIECTBIISATH CAMOCTOATEIbHBINA OUCK HH(OPMALIMU €CTECTBEHHO - HAYYHOT'O

COJIEp>KaHMS C UCTIOIB30BAHUEM PA3TUYHBIX UCTOYHUKOB (YU€OHBIX TEKCTOB, CIPABOYHBIX
Y HAy4YHO — MOMYJISIPHBIX U3JaHUN, KOMIIBIOTEPHBIX 0€3 NaHHBIX, pecypcoB HTepHETA),
ee 00pabOTKy U TpEJCTaBlICHHE B pa3HbIX ¢opmax (CIOBECHO, C MOMOIIBIO IpadUKoB,
MaTeMaTUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

® LCMOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKOU JAESTETLHOCTH U
MOBCEIHEBHOM KM3HM JIJIS:

e oOccrieueHusi OE30MMaCHOCTH B MPOIIECCE MCIIOIB30BaHUS TPAHCIIOPTHBIX CPEJICTB,
AIEKTPOOBITOBBIX TPUOOPOB, IJIEKTPOHHON TEXHUKH;

® KOHTPOJSI 3a HCIPABHOCTBIO AJIEKTPONPOBOJAKH, BOAOMPOBOJIA, CAHTEXHUKU H
ra3oBBIX TPUOOPOB B KBAPTUPE;

® palMOHAJILHOTO MPUMEHEHHUS MPOCTHIX MEXaHU3MOB,;

® OIICHKH OC30ITaCHOCTH PaUaliMOHHOrO (OHA.

B pe3ynbTaTe 0CBOCHMS MTUCIUILTUHBI 00YUYaIOIIUNACS TOJDKEH 3HATD:

® CMBICT TMOHATUH: (U3MYECKOe sBJIICHHE, (PU3NUECKUN 3aKOH, BEIIECTBO,

B3aMMO/ICHCTBHE, DJIEKTPUUYECKOE T0JIE, MArHUTHOE T10JI€, BOJIHA, aTOM, aTOMHOE SIJIPO,
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VOHU3UPYIOLIUE U3TyYECHUS;

e CMbICT (PU3UUECKUX BEIMYMH: IyTh, CKOPOCTh, YCKOPEHHE, MacCa, IJIOTHOCTb, CUJIA,

® JaBJIEHUE, UMIIYJIbC, padOTa, MOIIHOCTh, KHHETHUYECKAs SHEPTHUs, MOTCHIUAIbHAS
SHeprusi, KO3(PQPHUIMEHT TMOJEe3HOr0 JEHCTBUS, BHYTPEHHSS HSHEpPrusi, TemrepaTypa,
KOJIMYECTBO TEIUIOTHI, YACIbHAS TEIJIOEMKOCTb, BIIAJKHOCTHh BO3/YyXa, dJIEKTPUUECCKUN
3apsll, CWJIa DJIEKTPUYECKOTO0 TOKA, OJJIEKTPUYECKOE HAIPSDHKEHUE, JIIEKTPUYECKOe
COINPOTHUBIIEHUE, pab0Ta M MOLIHOCTh AJIEKTPUYECKOTO TOKA, (POKYCHOE PACCTOSIHHUE
JIMH3BI;

e cMmbicn (Qu3ndeckux 3akoHoB: [lackanmsa, Apxumena, HplooToHa, BceMHpPHOro
TATOTCHMSI, COXPAHEHUsI UMITYJIbCa U MEXAHWYECKOM 3HEPrUH, COXPAHEHUs DHEPTUU B
TEIUIOBBIX IIPOLIECCaX, COXPAHEHWUsS JJIEKTPUYECKOro 3apspa, Oma Ui ydacTka
aneKkTpuyeckon nenu, Jxoynsa — JleHnma, mpsAMOIMHEWHOrO PacIpOCTPAHEHUsS CBETA,
OTPAKEHUS CBETA.
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5. Conep:kanue y4e0OHOro nmpeamera

TenoBble ABJICHUS

TenmoBoe paBHOBecue. Temmeparypa. BuyTpeHHsis odHeprus. PabGora wu
temionepenaya. Bun remnonepenaun. KonumuectBo temnotel. Micnapenue U KOHASHCALHUS.
Kunenne. Bnaxnocts Bo3nyxa. IlnaBneHune um kpucramumzanus. 3aKOH COXPaHECHUS
SHEPIruM B TEIUIOBBIX MPOIIECCaX.

[IpeoOpazoBanne sHepruu B TeruioBbix MammuHax. KIIJ[ TeroBoil MaiivHBL.
DKOJIOTHYECKHE MPOOJIEMBI TEIIOIHEPTETUKH.

JleMoHcTpanuu

[IpuHIMN 1EMCTBUS TEPMOMETPA.

TennonpoBOIHOCTh Pa3IMYHBIX MATEPUATIOB.

KoHBek1us B )KUJIKOCTSAX U raszax.

Tennonepenaya myreM U3Iy4EHHUS.

SIBneHue ucnapeHus.

IToCTOSIHCTBO TeMmepaTypbl KHIIEHHS! )KUIKOCTH IIPU IIOCTOSTHHOM JIABJICHHH.
[TonmkeHne TeMneparypsl KUIEHUS )KUIKOCTH ITPU IOHWKEHUH JTaBIICHUS.
Habutoienne KoH1eHcauy MapoB BOJbl HA CTAKAHE CO JIbJIOM.

NN

JlabopaTopHbie pabOThI

1. HccrnenoBaHue U3BMEHEHHS CO BPEMEHEM TEMITEPATypPhl OCTHIBAOILIEH BOIbI.

2. VI3yueHwue siBIeHUS TEIII000OMEHA MPU CMEIIMBAHUH XOJIOAHON U TOPSYEH BOBI.

3. H3mepeHne BIaXHOCTH BO3AyXa.

Bo3MoKHBIE 00BEKTHI IKCKYPCUI: XOJIOAWIBHOE NPEAPUATUE, UCCIEA0BATENbCKAS
nabopaTopus WM 1IEX MO BBIPAIUBAHUIO KPUCTAILIIOB, HHKY0ATOP.

DJleKTpU4ecKHe sIBJICHUS

OnekTpu3alus Tell. DJIEKTpUYecKuil 3apsia. [[Ba BHAA 3IEKTPUUECKUX 3apsI0B.
3aKOH COXpaHEHUS AMEKTPUUECKOTr0 3apsaia. DIEKTPUUECKOE TOJIE.

[ToctostHHBIN 2nekTpudeckuii ToK. Cuila TOKa. DJEKTPUYECKOE COMPOTHUBJICHHUE.
DnekTpuueckoe HampsikeHue. [IpoBOIHMKHU, AMAJIEKTPUKH W MOJIYNPOBOAHUKHU. 3aKOH
Owma 117151 ygacTKa JeKTprUIecKkoi rienu. PaboTa 1 MOIIIHOCTB 3JIEKTPUYECKOTO TOKA. 3aKOH
Jlxoyns-Jlenna. [lpaBuna Oe3omacHOCTH TpU padOTE€ ¢ MCTOYHUKAMHU DJIEKTPUUECKOTO
TOKA.

JleMoHCcTpanuu

DIIeKTpU3aLUs Tell.

JIBa poaa 3JIEKTPUYECKUX 3aAPSIOB.
YCTpOUCTBO U IEUCTBUE JIIEKTPOCKOTIA.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpoBOIHUKH U U30JIATOPHL.

HcToYHMKM TOCTOSIHHOTO TOKA.

N3MepeHne cuiibl TOKa aMIepMETPOM.
N3Mmepenne HanpsiHKEHUs: BOJIbTMETPOM.

Nk wDE
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9. PeocrtaT u MarazuH CONpPOTUBIICHUM.
10. CroiicTBa MOIYNPOBOTHUKOB.

JlaGopatopHbie paboThI

HccnenoBanue 3aBUCMIMOCTH CHITBI TOKA B TIPOBOJTHUKE OT HATIPSIKCHHSL.
N3ydenne nocneaoBaTeabHOr0 COSTMHEHHUS POBOIHUKOB.

N3ydenne napamienbHOr0 COeAMHEHUS TPOBOAHUKOB.

PerynupoBanue CHIIbI TOKa PEOCTaTOM.

N3mepenune 3eKTPUIeCcCKOTO COTIPOTUBIICHUS TPOBOTHUKA.

H3mepenue MOITHOCTH SIEKTPHUUECKOTO TOKA.

ook wnE

MarbuuTHsble sIBJIEeHUS

ITocTosiHHBIC MarHuThl. B3anMoaelicTBue MarHuToB. MarauTHoe 1ose. MarHuTHoe
110JI€ TOCTOSSHHOTO TOKa. JIeHCTBME MarHUTHOTO TOJIsl HA MPOBOJIHUK C TOKOM.

DJIEKTPOJABUTATEND ITIOCTOSHHOTO TOKA.

JleMoHCTpauuu

1. OmsiT Dpcrena.

2. MarnuTHOe ToJie TOKa.

3. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
4. VYcTpOWCTBO 3IEKTPOJBUTaATENS.

JlaGopatopHbie pabOThI
1. W3ydeHue npuHUMIIA JEHCTBUSA JIEKTPOIBUTATES.

CBeToBbIe SIBJICHUS

CBeT — sieKTpoMarHuTHasi BosiHA. [IpsMoOnMHENHOE pacnpoCTpaHEHUE CBETA.
Otpaxenue u npenomiieHue csera. [lnockoe 3epkano. JInH3bpl. POKYCHOE pacCTOSIHUE U
onThueckas cuwia TuH3bl. OnTudeckue npubopsl. Jlucnepeus ceera.

JlemoHCTpanuu

[IpsAMonMHEHOE pacTpOCTPaHEHHE CBETA.

OtpaxkeHue cBera.

[Ipenomnenue cpera.

Xon nyyei B coOuparoleit JImHse.

Xoq ny4yer B pacCEenBAIOIIEH JINH3E.

[TocTpoeHne n300paskeHUit ¢ MOMOILBIO JIUH3.

[TpuHIUn AEMCTBUS TPOCKIITMOHHOIO armapaTa U ¢oToarrapara.
JHucriepcus 6eroro cpera.

[Tomryuenune 6em0ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

LCoNOOR~WODE

JlaGopaTopHbIie pabOThI
1. W3smepenue HOKyCHOTO pacCTOSHUS COOMPAIOIICH TUH3HI.
2. Tlonydenue n300paxeHuil ¢ TOMOUIBIO COOMPAIOIIEH JTUH3HI.
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Mexanuka

OCHOBBI KHHEMATUKH

Mexannueckoe aBmxkeHue. OtHocuTenbHOe JBWKEHHE. (CucTemMa oTcuera.
MarepuansHasg Touka. Tpaekrtopusa. [lyte u mnepememenne. CKOpPOCTh — BEKTOpPHAs
BeJIMUMHA. MOJyllb BEKTOpA CKOPOCTH. PaBHOMEpHOE MPAMOJIMHEWHOE JBUXXEHUE.
OTHOCHUTETFHOCTh MEXAHWUYECKOTO NBIDKEHUA. ['paduky 3aBUCHMOCTH TYTH W MOIYJIS
CKOPOCTH OT BPEMEHHU JIBUKCHHUSI.

VYckopenue — BeKTOpHasi Benu4rHa. PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKCHHUE.
['padmku 3aBUCHMOCTH TIYTH W MOJIYJISI CKOPOCTH PAaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JIBUYKEHUSI OT BPEMEHU JBUKCHUSI.

JIBl>KeHHE 1O OKPY>KHOCTH C TMOCTOSHHOM II0 MOXYJII  CKOPOCTBIO.
LlenTpocTpeMUTeabHOE YCKOPEHHUE. Y CKOPEHHE CBOOOTHOTO MACHHUS.
®poHTaNbHBIE JTA00PATOPHBIE pAOOTHI
HccnenoBanue paBHOYCKOPEHHOTO ABMKCHHUSI Tela 0€3 Ha4allbHOM CKOPOCTH.
JleMoHCTpanuu
OTHOCUTENBHOCTD JIBUKEHHSI.

[IpsimonMHENHOE U KPUBOJIMHENHOE JBUKECHUE.

Ctpobockor.

Coupomerp.

CnoxeHue nepeMeneHnin.

[Tanenue Ten B BO3yXe U pa3psbkeHHOM rasze (B TpyOke HproToHa).
OrnpeneneHue yCKOpEeHUs pu CBOOOHOM MaiCHUH.

Hamnpagiienne ckopocTy Ipu ABUKEHUU 110 OKPY>KHOCTH.

LNk~ wWDNDE

OcHOBBI TUHAMHUKH
Nuepuus. HepTHOCTH TEIL.
ITepBriit 3akoH Herorona. MuepunanbHas cucrema orcuera. Macca — ckaisipHast
BennunHa. Cuiia — BeKTopHas BennunHa. Bropoit 3akoH Hetotona. CrioxeHue cui.
Tpetuit 3akoH HproroHa. ['paBUTAllMOHHBIE CHUJIBI. 3aKOH BCEMUPHOTO TATOTEHUSI.
Cuiia TSKecTH.
JIBM>KEeHME NCKYCCTBEHHBIX CITyTHUKOB. Pacuer nepBoii KOCMUYECKON CKOPOCTH.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena, ABHKYIIErocs ¢ yCKOPEHUEM 110 BEPTUKAIH.
HesecomocTts u nepesarpy3ku. Cuma TpeHus.
®poHTaNbHBIE JTA00PATOPHBIE pAOOTHI
N3mepenne ycKopeHus CBOOOTHOTO MaJICHUS.
JleMoHcTpanun
[IposiBiieHME MHEPLUN.
CpaBHeHue Macc.
N3smepenne cu.
Bropoii 3akon HeroToHa.
CrnoxxeHue cui, JEUCTBYIOIIMX Ha TEJIO MO/ YIJIOM APYT K JIPYTYy.
Tperuii 3axkoH HproToHa.

SOk whNE

18



3aKoHBI COXpaHEHNs B MEXaHHUKe

Nmmynbe Tena. 3aKoH cOXpaHeHUsl UMITyJibca. PeakTuBHOE JABM)KEHHE. Y CTPOUCTBO
PaKeThl.

3nauenue padot K.O. [{lnonkoBcKoro ajisi KOCMOHABTHKH. JIOCTHKEHHSI B OCBOCHUU
KOCMHYECKOTO MPOCTPAHCTBA.

JleMoHcTpanun

1. 3aKoH coXpaHEHHs UMITYJIbCa.

2. PeakTuBHOE NBWKEHUE.

3. Mogenb pakeTsl.

Mexanndeckne K0Ja1e0aHUsI U BOJIHBI

KonebarensHoe nBuxenne. CBOOOAHbIE KOeOaHNsI. AMIUIMTY/AA, IEPUOJ, YACTOTA,
daza.

Marematnueckuii mastHuk. dopmyna nepuona KoneOaHM MaTEeMaTHUYECKOTO
masiTHUKa. Konebanus rpysa Ha npyxuHe. @opmyna nepuosia xojaebaHuil Mpy>KUHHOTO
MasTHHKA.

[IpeBpalenue sHepruu npu KojiedaTeIbHOM JBUKEHUH. BhIHY X I€HHbIE KOJICOaHMSI.
Pe3onanc.

Pacnipoctpanenue koniebaHuii B ynpyrux cpenax. Ilomepeunble W npoAOJbHBIE
BOJIHBI. JlyinHa BOJHBL. CBSA3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ PacHpOCTPAHECHHS U
MEPUOJOM (HaCTOTOM).

3BYKOBBIE BOIHBL. CKOPOCTB 3BYyKa. [ pOMKOCTB M BBICOTA 3BYKa. DX0. AKYCTUYECKH
pe30HaHC. YIBTPa3BYK U €r0 IPUMEHEHHE.

®poHTaabHbBIE JA0OPATOPHBIE PaOOTHI

HccnenoBanue 3aBUCMMOCTH MEpUOJA M YAaCTOThl KOJeOaHM MaTeMaTHYecKOro
MAasiTHUKA OT €0 JJINHBI.

JlemMoHCTpanuu
1. CBoOomHbIe KoJIeOaHUs TPy3a HA HUTU U TPy3a Ha MPYKUHE.
2. 3aBUCHMMOCTH TepHoAa KoJieOaHWW Tpy3a Ha MPYKHUHE OT KECTKOCTH MPYKHUHBI U
Macchl Tpy3a.
3aBUCUMOCTH Nepruoa KoyieOaHui Irpy3a Ha HUTHU OT €€ JUIHHBI.
BoIHyX1eHHBIE KOJIeOaHUsI.
Pe3onanc MasTHUKOB.
[IpuMeHneHne MasiTHHUKA B yacax.
PacnpocTpaneHue nonepevyHbIX U NpoI0JIbHBIX BOJIH.
KoneGmromuecs Tena kak ICTOYHUK 3BYKa.
3aBUCHMOCTb IPOMKOCTH 3BYKa OT aMIUIUTY bl KOJIeOaHUi.
lO 3aBUCUMOCTbH BBICOTHI TOHA OT YACTOTHI KOJICOAHUH.

© oo N O~ W

DJIeKTPOMATHUTHBIE SIBJICHUS
MaruutHoe nosie. OQHOPOAHOE U HEOAHOPOIHOE MarHUTHOE noJie. Hanpasnenue
TOKa W HampaBJeHUE JIMHUM ero MarHutHoro mons. [IpaBwio OypaBuuka.
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OnextpoMmarHuThl. [locTossHHble MarHuTbl. MarnutHoe mosie 3emud. OOHapyXeHHe
MarHuTHoro nosst. [IpaBuso neBoi pyku. JlelicTBre MarHMTHOTO MOJII Ha MPOBOJAHUK C
TOKOM. OJEKTPOU3MEPUTENbHBIE MPUOOPHL. DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.
WHaykuysg MarHUTHOrO TOJiAs. MAarHMTHBIM MOTOK. JJIEKTPOMAarHUTHAasT WMHIIYKIIHS.
[lepemennsiii Tok. ['enepatop nepemenHoro toka. [IpeoOpa3zoBaHue 3JIEKTPOIHEPTUU B
AIIEKTPOTeHEpaTOpax. JKOJOTUYECKHE TMPOOJEMBbI, CBS3aHHBIE C TEIUIOBHIMH W
TUJIPOIIEKTPOCTAHIIUSAMHU.  DJEKTPOMArHUTHOE  TMoJie.  DJEKTPOMAarHUTHOE  TIOJIE.
DnexTpoMarHuTHele BOJHBL. CKOPOCTh PAcCHpOCTPaHEHHUS SJIEKTPOMArHUTHBIX BOJIH.
DneKTpOMarHuTHas MPUPO/Ia CBETA.

®ponTangbHBIE TA00OPATOPHBIE PaOOTHI

W3ydenue sBICHUA IIEKTPOMArHUTHON UHTYKIIHH.

JdeMoHCcTpauu
1. OGHapyxeHHe MarHUTHOTO TIOJIS MTPOBOJHUKA C TOKOM.
2. PacronoxeHre MarHuTHBIX CTPEIOK BOKPYT MPSIMOTO MPOBOIHUKA C TOKOM.
3. YcuneHnre MarHUTHOTO TOJIS KaTYIIKHM ¢ TOKOM BBEJICHHEM B HeEe >KEJIE3HOTO
cepAcUYHUKa.
4. TlpumeHeHUE 3JIEKTPOMArHUTOB.
5. JIBmkeHue mpsiMOro MPOBOIHUKA U pPAMKH C TOKOM B MarHUTHOE TOJIE.
6. YcTpoicTBO U ACHCTBUE SIIEKTPUUECKOTO JIBUTATENS TIOCTOSTHHOTO TOKA.
/. Mopenb renepaTopa nepeMeHHOro ToKa.
8. B3sammojeiicTBHE ITOCTOSHHBIX MATHUTOB.

Crtpoenne aToMa M aTOMHOIO fApa

PaanoakTMBHOCTH KaK CBUAETEIBCTBO CIOKHOIO CTPOEHUs aTOMOB. Anb(a-, Oeta -
Y raMMa-u3J1y4eHUsI.

Omnsitel Pezepdopna. Snepnast mojens aroma.

PannoakTuBHBIE TPEBPALLIEHUSI AaTOMHBIX SIJIED.

[IpOTOHHO-HEUTPOHHASI MOAEIb SIIpa. 3apsI0BOE MaCCOBOE YUCIIA.

AnepHble peakuuu. [enenue u cunres saep. CoxpaHeHne 3aps10BOro 1 MaCCOBOIO
YHUCEN MPHU SIEPHBIX PEAKIUAX.

OHeprus CBSA3M 4acCTHUL B Ape. BolaeneHne sHepruu pu IEJIEHUU U CUHTE3E SIED.
N3nyuenue 3Be3d. SnepHasi sHepreTuka. DKOJOTUUECKUE MPoOJeMbl pabOThl aTOMHBIX
AIEKTPOCTAHIIMM.

MeTo/1b1 HAOTIOEHUS M PETMCTPALlMU YACTHUIL B AIepHOH (usuke. Jlozumerpusi.

®poHTaJIbHAS Ja00paTOpPHas padora
W3ydenue neneHus siapa atoma ypana mo gororpaduu TpeKoB.
N3ydeHne TpeKkoB 3apsHKEHHBIX YaCTHUIL TTO TOTOBBIM (hoTOrpadusim.

6. TemaTu4eckoe MIaHNPOBAHUE
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1(8) knace

KoimuecTBo
KosmuectBo
Iony- KosanuectrBo KOHTPOJIb-
ConeprxkaHue mporpaMmbl JabopaTop
roaue JacoB HBIX padoT u
HBIX padoT
3a4€TOB

1 TenJioBble sIBJIEHUS. 25 3 3
DJIeKTpHYeCKHe sIBJICHUS. 7 1 -

2 DJleKTpUYecKHe sIBJICHUSI. 20 4 3
JIEKTPOMAarHUTHBIE SIBJICHUS. 7 2 1
CgeToBbI€ SIBJICHUS. 9 1 1
CamocrosiTesbHasi padora. 2

HTtoro 68 11 8
2 (9) kaacc
KoimnuecTBo
KosmnuectBo
Iony- KoimuectBo KOHTPOJIb-
Coaep:xaHnue nporpaMmsl Jadopartop
roaue qacoB HBIX padoT u
HBIX padoT
3a4€eTOB

1 3aKO0HBI B3aNMOJAEHCTBUA U 27 2 2
JABUKEHUSI TeJI.

MexaHnu4yeckue KoJe0aHUs U BOJTHBI. 5 1 -
3ByK.

2 MexaHnu4yeckue KoJe0aHUS U BOJTHBDI. 6 - 1
3ByK.

JIeKTPOMArHUTHOE I0JIe. 12 2 1
CTpoeHue aToMa U aTOMHOTIO sipa. 10 2 1
Crtpoenue u 3Bosonus BeesieHHOM. 5 - -
IMoBTOpEHHE. 2
CamocrositesibHas padora. 1

HTtoro 68 7 5
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7.11s1aHupyemMble pe3yJbTaThl H3YyUYeHHs Y4eOHOT0 NpeaMeTa

BbInyCKHMK HAYYMTCH:

e coOxroAaTh mpaBmiia OE30MaCHOCTH M OXpaHbl TpyAa MpHU paboTe ¢ y4eOHBIM H
J1a00paTOPHBIM 000PYIOBaHUEM;

® [IOHMMAaTh CMBICII OCHOBHBIX (PU3MUYECKHX TEPMHUHOB: (UZNYECKOE TEIO,
dbuznueckoe siBIeHNE, PU3NYECcKasi BEIMUNHA, CAUHUIIBI U3MEPECHHS;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIMTH MPU MOMOIIN (HU3HYECKUX
METO/IOB;  AHAJIM3UPOBATh  OTHAEJBHBIE ATalbl MPOBEICHUS HCCIECIOBAaHUN U
MHTEPIPETUPOBATH PE3YJIbTAThl HAOJIIOJIEHUI U OIIBITOB;

® CTaBUTh ONBITHI IO HCCIEIOBAHUIO (PU3MUECKUX SBICHUM WIH (U3NYECKUX
CBOMCTB Tesl 0€3 HCHOJb30BAaHUS MPSAMBIX H3MEPEHUHN; NMpPU 3TOM (OPMYJIUPOBATH
npobsieMy/3afady y4eOHOrO SKCIIEPUMEHTa; cOOMpaTh YCTaHOBKY M3 IPEAJIOKEHHOTO
000py0BaHUs; TPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOIBI.

[Ipumeuanune. Ilpu npoBeneHMH  HMCCIENOBaHUA  (PU3MYECKUX  SIBJICHUUN
U3MEpPUTEIIbHBIE TMPUOOPHI UCMOJIB3YIOTCS JHUIIb KaK JATYUKU HU3MEpPEHUs: (PU3NYECKUxX
BEJIMYMH. 3allUCH MOKa3aHUH MPSMBIX U3MEPEHUM B 3TOM Cily4yae He TpeOyeTcs.

® [IOHUMATh POJIb IKCIIEPUMEHTA B MTOIYYEHUU HAYYHON HH(POpPMALINH;

® IIPOBOAUTH MpsSIMblE H3MEpPEHMs] (PU3MUECKUX BEIMYUH: BPEMsl, PacCTOSHUE,
Macca Tena, 00beM, Cuila, TeMIEparypa, aTMOCHEpHOE JaBJICHUE, BIAXXHOCTh BO3/1yXa,
HaIpsDKEHUE, CUJla TOKA, pailalliOHHbIN (OH (C UCIOIb30BAaHUEM JO3UMETPA); IPU ITOM
BbIOMpATh ONTHUMAJIbHBIM CIOCOO M3MEpPEHUsT M HCIOJIb30BATh IPOCTEHIINE METOIbI
OLIEHKH MOTPENTHOCTEN U3MEPEHUM.

[Ipumeuanune. Jlobas yueOHasi mporpamma JOJDKHA OO€CIEYMBATH OBJIAJICHUE
MPSAMBIMU U3MEPEHUSMHU BCEX MEPEUNUCIECHHBIX (PU3NUECKUX BEIUYHUH.

® [IPOBOJIUTHh  MCCJIEIOBAHUE  3aBUCUMOCTEM  (DU3MYECKUX  BEJIUYUH C
WCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHUW: MPH 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTU (PM3MYECKUX BEJIMYMH B BHJIE
TabJIUL ¥ TpauKOB, JIe7aTh BHIBOBI 10 Pe3yIbTaTaM UCCIIEI0BaHUS;

® IIPOBOJAUTH KOCBEHHBIE M3MEPEHMsI (PU3NYECKUX BEJIMYMH: MPU BHIIOJHEHUH
M3MEPEHU CcOOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, CJHEAysS MPEIJIOKEHHOU
MHCTPYKIUH, BBIYUCIISITh 3HAUEHUE BEJIMYHUHBI U aHATTM3UPOBATh MOJIYYEHHbIE PE3YJIbTAThI
C YYETOM 33JaHHOM TOYHOCTU U3MEPEHUI;

® AHAJU3UPOBATh CUTYyallMU NMPAKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HABATh B
HUX TPOSIBJICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUH MM 3aKOHOMEPHOCTEW U MPUMEHSTh
MMEIOLIUECS 3HAaHUS 17151 UX OOBSCHEHUS;

® [IOHMMAaTh MPHUHIMIBI ACUCTBUS MalIUH, MIPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
YCIIOBUS UX 0€30MacHOT0 UCTIOJIb30BaHUS B TIOBCEIHEBHOM KU3HU;

® UCIOJIb30BAaTh TMPU BBIMOJHEHUU YUYEOHBIX 3a/lad  HAyYHO-TIOMYJISPHYIO
JUTEPATYPY O PU3HUECKUX SBJICHUSIX, CIPABOYHbBIE MaTEpHalibl, pecypchl IHTEpHeT.

BbInyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThCSH:

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008aAHUU, POb (DUIUKU 6 pPACUUUpPeHUU
npeocmaegneHull 06 OKpyHcaoujem Mupe u ee 6K1a0 8 YayuueHue Kauecmed HCUsHu,

® UCNONL306AMb  NpUEMbl  NOCMPOCHUs  Qu3UYecKux Mooeinel, noucka u
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DOopMYIUPOBKU 00OKA3AMENbCME BbIOBUHYMBIX 2UNOME3 U MeoPemuUyeckKux 6bl860008 HA
OCHO8€ IMNUPUYECKU YCIMAHOBIEHHbIX (DaKMO8;

® CPABHUBAMb MOYHOCMb USMEPEeHUs (QU3UYECKUX BelUdUH N0 BeIUYUHE UX
OMHOCUMENILHOU NO2PEULHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHULL,

® CaMOCMOAMENbHO NPOBOOUMb  KOCBEHHble UBMEPEHUs U  UCCLe008AHUS.
Qusuyeckux BeqUYUH C UCNONb308AHUEM PAZIUYHBIX CHOCOD08 UMePeHUs (DU3ULeCKUX
BENUYUH, BLIOUPATNL CPEOCMBA UBMEPEHUS C YUemOoM He0OX0OUMOU MOYHOCIU USMePEeHU,
000CHOBbIBAMb 8bLIOOP CNOCOOA UBMEPeHUsl, A0eKBAMHO20 NOCMABIEeHHOU 3adaue,
npoBooOUMb OYEHK) 00CMOBEPHOCIU NOLYUEHHBIX Pe3YIbManmos,

® BOCNPUHUMAMb UHDOPMAYUIO PUULECKO20 COOEPHCANHUS 8 HAYYHO-NONYIAPHOU
aumepamype u cpedcmeax Maccos8ou uHpopmayuu, Kpumuiecku OyeHU8ams noay4eHHYI0
ungopmayuio, aHanusuUpys ee cooepicanue u OanHvle 00 UCMOYHUKe UHpOpMayuu,

® co30asamv CcOOCMBEHHbIe NUCbMEHHble U YCHMHble CO0OWeHUs O UUYECKUX
AGNEHUAX HA OCHOBE HECKOJbKUX UCMOYHUKO8 UH@OPpMAyUuu, CONPoBOA#COAmb
8blCMYNleHUe npe3eHmayuell, yuumslédas 0COOEHHOCMU ayOumopuu c6epCmHUKo8.

MexaHnndeckue siBJeHHUS

BbInyCKHUK HAYYHUTCSH:

® pacIio3HaBaTh MEXAHUYECKHE SBJICHUS M OOBICHATH Ha OCHOBE HMMEIOIIMXCS
3HaHUW OCHOBHBIC CBOKCTBA WJIM YCJIOBHS IPOTEKAHUS 3TUX SIBJICHHUM: PABHOMEPHOE U
HEPABHOMEPHOE JIBUKCHHE, PABHOMEPHOE M PABHOYCKOPEHHOE NPSMOJHUHENHOE
JBIDKCHHE, OTHOCHTEIBLHOCTh MEXAaHWYECKOIO JBWIKCHHS, CBOOOJHOE IaJICHUE TeJl,
PaBHOMEPHOE JIBUKEHHE MO OKPY>KHOCTH, UHEPLHS, B3aUMOJICVCTBUE TEJ, PEAKTUBHOE
JBIDKEHUE, TIEpeiada JaBJICHUs TBEPAbIMU TEJIaMU, )KUAKOCTIMH U razaMu, aTMOc(hepHoe
NABJICHUE, IUIABAHHUE TEJI, PABHOBECHE TBEPHABIX TEJ, MMEIOIIUX 3aKPEIUVIEHHYIO OCh
BpallleHUs, KOJIeOaTeIbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE JBIKEHHE (3BYK);

® ONKCHIBATH M3YYCHHBIC CBOMCTBA TEJI U MEXAHUYECKHUE SIBJICHHS, HCIIOJIb3YS
(bu3uYeCKUe BETUYUHBI: Iy Th, IEPEMEIICHUES, CKOPOCTh, YCKOPEHHUE, TIEPHOI O0paIicHus,
Macca TeJla, TUIOTHOCTh BEIIEeCTBa, CHIIa (CHjla TSHKECTH, CHIa YIPYTOCTH, CHIIa TPEHUS ),
JABJICHUE, WMIYJbC TEJIAa, KHWHETHUYECKAas DJHEPrus, IOTCHUHWAJIbHAsA JSHEPTHUS,
MexaHuueckas pabota, MexaHuueckas MmoiHocTh, KIIJ] mpu coBepuieHnu padboOThI ¢
WCMOJIb30BAaHUEM TPOCTOT0 MEXAHU3MA, CWJIa TPEHUs, aMIUIMTYyAa, MEPUOJ U 4acTOTa
KoJieOaHUM, JIJTMHA BOJIHBI U CKOPOCTh €€ PACHpPOCTPAHEHHUS; MIPU OMMCAHUM TPaBUIBLHO
TPaKTOBaTh (PU3MYECKUM CMBICT MCIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYEHUS U €IUHUIIBI
M3MEpEHUs, HAaXOAUTh (POPMYIbl, CBS3BIBAIOIIME AAaHHYIO (PU3MUECKYIO BEJIMYMHY C
JIPYTUMH BETMYMHAMU, BBIYUCISATH 3HAUEHUE (PU3NUECKON BETUYUHBI;

® QHAIM3UPOBATH CBOMCTBA TEJI, MEXAHUYECKHUE SBJICHUS U MPOLECCHI, UCIIOIb3YS
(U3MYECKUE 3aKOHBI: 3aKOH COXPAHEHHUS DSHEPruH, 3aKOH BCEMHPHOTO TATOTCHHS,
MPUHLINI CYNEPIIO3UIMU CUJT (HaXO0XKIeHHe paBHoAecTBYomen cuibl), [, IT u 111 3akonbI
HproToHa, 3aKOH COXpaHEeHUs] UMITyJIbca, 3aKOH ['yka, 3akoH [lackans, 3akoH Apxumena;
IpyU ITOM pa3InyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W €ro MaTeMaTHYEeCKOe
BBIPAKECHUE;

® pazinyaTh OCHOBHBIE TIPU3HAKU  M3YYEHHBIX  (DU3NUECKUX  MOJENCH:
MaTepuagbHasi TOYKa, MHEpLIHUAIbHAS CUCTEMA OTCUETA;

e pemiaTh 3aJaud, UCMHOJIb3ys (PU3MYECKUE 3aKOHBI (3aKOH COXpaHEHUsI SHEPIHH,
3aKOH BCEMUPHOTI'O TATOTEHUS, NpUHUIMN cyneprio3uuuu cui, I, II u 111 3akonsr HeroTOHA,
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3aKOH COXpaHEHUS UMITYJIbCa, 3aKoH [ yka, 3akoH [lackans, 3akon Apxumena) U GOpMyJIbI,
CBsI3BIBAONINE (PU3MUECKHE BEIMUYWHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca Tela,
IUIOTHOCTh BEIIECTBA, CHJIA, JaBIICHUE, HWMITyJIbC Tella, KWHETHYeCKas JSHEprus,
NOTEHITMATbHAS DHEPrusi, MEXaHW4yeckas paboTa, MexaHudeckas MoIrHocTh, KIIJ]
IPOCTOrO0 MEXaHW3Ma, CHJIa TPEHUS CKOJBKCHHs, KOXPQOUIIMEHT TPEHHS, aMIUIATY/A,
MEPHUOJ ¥ YacToTa KojeOaHuH, JUTMHA BOJTHBI K CKOPOCTH €€ PaCIpOCTPAaHEHHs): HA OCHOBE
aHajM3a YCJIOBHS 3aJladyd 3aluChiBaTh KPaTKOE YCIOBHE, BBIICIATh (PHU3NUYECKUE
BEJTMYMHBI, 3aKOHBI U (POPMYJIBI, HEOOXOTUMBIE IJISl €€ PEIICHMS, MPOBOIUTH PACUETHI U
OIICHUBATh PEATBHOCTH TOJIYICHHOTO 3HAYCHUS (PU3MUECKONU BETMIUHBI.

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThCS:

® UCNONIBL308AMb 3HAHUA O MEXAHUYECKUX ABIEHUSAX 8 NOBCEOHEBHOU HCUSHU OJisl
obecneuenusi Oezonachocmu npu  obpawjeHuu ¢ Npubopamu U - MexXHUYeCKUMU
yempoticmeamu, O0Js1 COXPAHEHUs1 300p08bsi U COONOOEHUSI HOPM  IKOJOSUYECKO20
noBeOeHUs 8 OKpYcalowell cpede; NpUBOOUnsb NPUMeEPbL NPAKMUYECKO20 UCNOIb308AHUS
Qu3uLeCKUx 3HAHUL O MEeXAHUYeCKUX SBIeHUAX U Qu3U4ecKux 3aKOHAX, npumepsl
UCNONIL308AHUSL 80300HOBIAEMBIX UCMOYHUKOE IHEP2UU; IKOJOSUYECKUX NOCIeOCMBUL
UCC1e008aHUsl KOCMUUECKO20 NPOCMPAHCING;

® paznuuaAmMs 2Panuybl NPUMEHUMOCMU PU3ULECKUX 3AKOHO8, NOHUMAMb 8CE00UUL
xapaxkmep ()yHOAMEeHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUSI MEXAHUYECKOU dHepeUlU, 3aKOH
COXPAHEHUsI  UMNYIbCA, 3AKOH — BCEMUPHO2O — MSA2OMEHUs) U 02PAHUYEHHOCMb
UCNONBb30BAHUS YACMHBIX 3aKOHO08 (3axon I yka, Apxumeoa u op.);

® HAXOOUMb  AOEKBAMHYIO NPEOlONCeHHOU  3a0ave  QuU3UYECKYIO  MOOelb,
paspeuwiams npooaemy KaK Ha 0OCHO8E UMEIOWUXCSL 3HAHUL N0 MEXAHUKE C UCTIOIb308AHUEM
Mamemamuyecko2o annapama, max u npu HOMOowU Memooos OYeHKU.

TensioBble ABIeHUS

BbInyCKHMK HAYYHTCS:

® pacro3HaBaTh TEIUIOBHIC SBIICHUS M OOBSCHITH Ha 0a3e MMEIONIUXCS 3HAHHM
OCHOBHBIC CBOWCTBA WJIM YCJIOBHS MPOTEKAHUS ATUX sBIeHUM: muddysus, n3mMeHeHue
oO0beMa Ten TMpu HarpeBaHUU (OXJAKIEHWHU), OOJbIAs CKUMAEMOCTh Ta30B, Majas
C)KMMAEMOCTh KHUJKOCTEH U TBEPAbIX TeEJ;, TEIUIOBOE paBHOBECHE, HCIApEHHE,
KOHJIEHCAIWs, TUIABJIEHNWE, KPUCTAJUTH3AIMs, KUTIEHUE, BIAXXHOCTh BO3/lyXa, pa3InyHbIC
CrocoObl  Teruionepenaun (TerIonpoOBOAHOCTb, KOHBEKIIMS, H3JIy4YEHHUE), arperaTHbIC
COCTOSIHUSI BEIIIECTBA, MOTJIONICHUE SHEPTUM TIPU UCTIAPEHUH KUIKOCTH U BBIJICTICHUE €€
MIPU KOHJICHCAIINH Mapa, 3aBUCUMOCTh TEMIIEPATypbl KUIICHHSI OT JaBJICHUS;

® ONHUCHIBATh HW3YYCHHBIC CBOWCTBA TEI W TEIUJIOBBIC SIBJCHHS, WCIOJB3YS
(U3UYECKUE BEIMYUHBI: KOJUYECTBO TEIUIOTHI, BHYTPCHHSSI DHEPTHS, TEMIIEpaTypa,
yIenbHas TETIOEMKOCTh BEIEeCTBa, yJelbHAsl TEIJIOTa IJIaBJICHUSA, yAeJbHas TerioTa
napooOpa3oBaHus, yAeIbHAas TEIUIOTa CropaHUs TOIUIMBA, KOA(D(PHUIMEHT MOJIE3HOTO
JICUCTBUS TEIJIOBOTO JIBUTATENS; MPU OMUCAHWUU TPABWIHHO TPAKTOBATH (DU3HUECKHUI
CMBICJI UCIOJIb3yeMbIX BEJIMYMH, UX O0O03HAUYCHUS] U CAWMHUIIBI W3MEPEHHsI, HAXOJUTh
(bOopMyJIIBbI, CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYI0 BEJIMYMHY C JIPYTUMU BEIHMYMHAMH,
BBIYHCIISTH 3HAYCHUE (PU3NUECKON BEIUYUHBI,

® AHAJTW3UPOBATh CBOMCTBA TEJ, TEIJIOBBIC SBJICHHUS W MPOIECCHI, HCIOJB3YS
OCHOBHBIC TTOJIOKEHUSI aTOMHO-MOJICKYJIIPHOTO YYCHHUS O CTPOCHHMH BEIECTBA M 3aKOH
COXpaHEHUS DHEPTUH;
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® pa3nuyaThb OCHOBHBIE MPU3HAKUA W3YYEHHBIX (U3HUYECKUX MOJENIe CTPOCHUS
ra3oB, )KHJIKOCTEH U TBEPJbIX TEN;

® PUBOAWTH MPUMEPHI MPAKTUYECKOTO HCIIOIH30BaHUS (PU3NYECKUX 3HAHUUA O
TETJIOBBIX SIBJICHUSX;

® pemIaTh 3a/1a4M, UCIIONIB3Ys 3aKOH COXPAHCHUS PHEPTUU B TEIIOBBIX MPOIECCaX
1 (OpMyIIbl, CBSA3BIBAIONINE (PU3MUECKHIE BEIMYMHBI (KOJTUYECTBO TEILJIOTHI, TEMIIEPATypa,
ylielbHasg TEIUIOEMKOCTh BEIeCTBa, YAENIbHAs TEIUIOTA IUIABJICHUS, y/AENIbHAsl TerioTa
napooOpa3oBaHus, yJeidbHas TEIJIOTa CropaHvs TOIUIMBA, KOA(G(UIMEHT MOJIE3HOTO
JEUCTBUSA TEIJIOBOTO JBUTATENs): Ha OCHOBE aHalM3a YCJIOBMS 3aJaud 3alKChIBATH
KpaTKOE yCIIOBUE, BBIACIATh (PU3NUECKHUE BEJIMUUHBI, 3aKOHBI U ()OPMYIIbl, HEOOXOAUMbIE
JUISL €€ PEelleHUs, IPOBOAUTH PACUEThl U OLEHUBATHh PEABHOCTH MOJYYEHHOIO 3HAYEHUS
(M3UYECKON BEIIMUUHBI.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® UCNONB306AMb 3HAHUSA O MENIOBbIX ABNEHUAX 8 NOBCEOHEBHOU MHCUZHU OJIf
obecneuenusi 0Oe30nacHocmu npu  odpawjeHuu ¢ npubopamu U - MexHUYeCKUMU
ycmpoucmeamu, O COXPAHEHUs. 300p06bs U COONIOOEHUs. HOPM  IKOJIO2UHECKO2O
nogedeHus 8 OKpydcarowel cpede; NPUBOOUMb NPUMEPbLL IKOJIO2ULECKUX NOCIeOCMBULL
pabomul 0gueameneti GHYmMpeHHe20 C2OPAaHUsl, MeNn108blX U 2UOPOILIEKMPOCMAHYUL,

® PazIuUYaAms SpAHUYbl NPUMEHUMOCMU QUIULECKUX 3AKOHO8, NOHUMAMb 8Ce00Ujull
xapakxmep @GyHOAMEHMANbHLIX QU3UYECKUX 3AKOHO8 (3AKOH COXPAHeHUsl JHepeuu 8
Menlo8ulx NPoYeccax) u 02PaHuyeHHOCMsb UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HAXOO0UMb AOEKBAMHYI0 NPEeONlONHCeHHOU  3adade  (QU3UYECKYI0  MOOeb,
paspeuwiams npoobaemy KakK HA OCHOBE UMEIOWUXCSA 3HAHUL O MENnN06blX SGNEHUAX C
UCNONIb308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOouu Memooos8 OYeHKU.

DJIeKTpUYecKre 1 MATHUTHbBIE SIBJIEHUS

BbInyCKHMK HAYYUTCH:

® pacro3HaBaTh AIEKTPOMATHUTHBIC SBICHUS U OOBSICHITH HA OCHOBE UMEIOIITUXCSI
3HAHWI OCHOBHBIE CBOMCTBA WJIM YCIIOBHS MPOTEKAHKS dTHX SBJICHUMN: SJICKTPU3AIIUS TET,
B3aMMO/ICHCTBUE 3aPSI0B, DJIEKTPUUECKUIM TOK U €ro AeHCTBUS (TEIIOBOE, XMMUYECKOE,
MarHuTHOE), B3aWMOJICCTBHE MAarHWTOB, JJICKTPOMATHUTHAS WHIYKIHS, EHCTBHE
MarHUTHOTO TIOJI Ha MPOBOJHHUK C TOKOM WM Ha JBWXKYIIYIOCS 3apsOKCHHYIO YacTHILY,
JICHCTBUE DJICKTPUUYECKOTO TIOJIS Ha 3apsOKCHHYIO YaCTHINY, DJICKTPOMArHUTHBIEC BOJIHBI,
MPAMOJIMHEHHOE PacpoCTpaHEHUE CBETA, OTPAKCHHUE U MPEIOMIICHUE CBETA, TUCTICPCHUS
CBeTa.

® COCTaBJSATH CXEMbl DJIGKTPUYECKMX IEMe ¢  MOCJIeNOBAaTEeIbHBIM U
napauieIbHbIM COSAMHEHUEM DJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUS DJIEMEHTOB
ANEKTPUUECKUX Iernel (MCTOYHHK TOKa, KITI0Y, PE3UCTOP, PEOCTaT, TaMITOYKa, aMIIEpMETD,
BOJIETMETD).

® HCITOJIb30BaTh ONTHYECKHUE CXEMBI JIJISI MOCTPOCHUS HM300paKCHHH B IJIOCKOM
3epKaJie 1 COOMpArOIIeH JTUH3E.

® ONUCHIBATh MU3YYCHHBIC CBOMCTBA TEJ M SJICKTPOMArHUTHBIC SBJICHUS, UCIIOJIB3YsI
(bU3UYEeCKUEe BEIMYUHBI: AJICKTPUUECKUHN 3apsijI, CHIa TOKA, AIEKTPHUUECKOE HAIPsHKCHHUE,
ANEKTPUYECKOE  COMPOTHBJICHUE, YJEIbHOE COMPOTUBICHUE BeEIIeCTBa, paboTa
AIEKTPUYECKOTO TOJISI, MOIITHOCTH TOKA, (DOKYCHOE PACCTOSIHUE U ONTHYECKAs CUJIA JIUH3HI,

CKOPOCTB JJICKTPOMAIrHMTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBCTA,; IIPHU OIIMCAHHNH BECPHO
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TPaKTOBaTh (PU3MYECKHUI CMBIC]I MCMOJIb3YEMBIX BEJIMYUH, UX O0O3HAUYCHUS U €IUHUIIBI
U3MEpPEHHUS;, HAaXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMU BEIMYUHAMH.

® AHAJU3UPOBATh CBOMCTBA TeJ, JJIEKTPOMArHUTHBIC SIBIICHUS W TIPOLECCHI,
UCITONTB3Ysl (PU3UYECKUE 3aKOHBI: 3aKOH COXPaHEHUS dIEKTPUIECKOTO 3apsiaa, 3akoH Oma
JUTsL ydacTka 1ienu, 3akoH JIkoyms-JIeHIa, 3akoH MPSMOJIMHEHHOTO PacipOCTpaHCHUS
CBETA, 3aKOH OTPAKCHUS CBETA, 3aKOH MPEIOMJICHUS CBETAa;, IPH OTOM pa3IHyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €TO MAaTEMATHYECKOE BHIPAKCHHE.

® IPUBOAWTH MPUMEPHI MPAKTUYECKOTO HCIIONB30BAHUSA (DU3UUIECKUX 3HAHUU O
ANEKTPOMATHUTHBIX SBJICHUSIX

® peliath 3aJa4M, UCTIONB3Ys (PU3ndYecKkre 3aKoHbI (3akoH OMa JIJIsl ydacTKa IenH,
3akOoH Jxoyns-JIeHla, 3aKOH MNPSIMOJIMHEMHOTO PACHpPOCTPAHEHUS CBETA, 3aKOH
OTpPaXEHUSI CBETA, 3aKOH NPEIIOMJICHHS CBETa) U (OPMYJIbI, CBSI3bIBAOIMNE (PU3NUIECKUE
BEITMYMHBI (CHJIa TOKA, AJIEKTPUYECKOE HAIMpPSDHKEHUE, DJICKTPUYECKOE COMPOTHUBIICHUE,
yIETHHOE COINPOTUBICHUE BEIIECTBAa, padOTa 3JIEKTPHUYECKOTO IO, MOIIHOCTH TOKa,
(hOKyCHOE PACCTOSHUE W ONTHYECKAs CHJjia JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH,
JUTHHA BOJTHBI M YaCTOTA CBETa, POPMYJIBI pacyeTa dJICKTPUICCKOTO COMPOTUBIICHUS TIPH
MOCJIEIOBATEILHOM U TMapajieIbHOM COEJIMHEHHHM TMPOBOJHUKOB): Ha OCHOBE aHAlIM3a
yCIIOBUSA 33]Ja4M 3aIUCHIBATH KPATKOE YCIOBUE, BHIICISTH (DU3MUECKUE BETUYNHBI, 3aKOHBI
u (opMylibl, HEOOXOMUMBIE MJisi €€ pEIICHHs, MPOBOAUTH PACUEThl U OIEHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKOMN BEITMUUHBI.

BbInyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUTHCS:

® UCNONB306AMb 3HAHUS 00 INIEKMPOMASHUMHBLX AGIEHUAX 8 NOBCEOHEBHOU HCUZHU
0151 obecneyenusi 0e30NACHOCMU NpU oOpawjeHuu ¢ npudopamu U MmMexHUYeCKUMU
ycmpoucmeamu, Ol COXPAHEHUs 300p08bs U COONOOEHUs. HOPM  IKOJO2UHECKO20
nogeodenus 8 OKpydcaroujel cpede;, NPuBOOUMs NPUMEPl GIUAHUSL INEKMPOMASHUMHBIX
U3TTYUeHUl HA HCUBbLE OP2AHUZMBL,

® pa3UYaAmMb PanUybl NPUMEHUMOCMU PU3ULECKUX 3AKOHO8, NOHUMAMb 8CE00UUL
xapaxkmep yHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs INeKMPUUEcKo2o 3apsaoa) u
02PAHUUEHHOCTb UCNOIb30BAHUS YACMHbBIX 3aKOHO8 (3akon Oma 014 yuacmka yenu, 3aKoH
IDicoyna-Jlenya u op.),

® UCNONB306AMb NpUEMbl NOCMPOEHUS  (uU3UYecKux Mooeneli, Nnoucka u
GdopMYIUPOBKU 00KA3AMeNbCME BblOGUHYMbBIX 2UNOME3 U MeopemuidecKux 8bl860008 Ha
OCHOBE IMAUPULECKU YCMAHOBNIEHHbIX (PaKmo8,

® HAXOOUMb AOEKBAMHYI0 NPeONlONCeHHOU  3adade  QU3UYECKYIO  MOOeb,
paspewiams HpoOIeMy KAK HA OCHOGE UMEIOWUXCA 3HAHULL 00 21eKmMpOMASHUMHBIX
ABNEHUSIX C UCNOILb30BAHUEM MAMEMAMUYLECKO20 annapama, max u npu NOMOowu Memooos
OYEHKU.

KBanrtoBbI€e siBJICHMS

BbInyCKHMK HAYYHTCH:

® pacro3HaBaTh KBAHTOBKIC SIBJICHUS U OOBSICHATH HA OCHOBE MMEIONTUXCS 3HAHHUH
OCHOBHBIC CBOWCTBA WJIM YCJOBHUS TPOTCKAHUS OTUX SBJICHUW: €CTCCTBECHHAs U
MCKYCCTBEHHAs PaJIMOAKTHBHOCTbD, O-, B- U Y-H3IyYCHUS, BOSHUKHOBEHHE JIMHEWYATOTO
CHEKTpa U3JTyUYCHHSI aTOMa;

® ONUCHIBATh N3yUYCHHBIC KBAHTOBBIC SIBJICHUS, UCTIONIBb3YS (PHU3NUECKHUE BETUUNHBI:
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MacCOBOE€ YHCIIO, 3apsA0BO€ YHCIIO, TMEPHOJ TOojypacmana, dHeprus (OTOHOB; IMPHU
OMHCAaHWUU TPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIONB3yEeMbIX BEIHYMH, HUX
0003HAYECHHUS W EJAMHUIBI M3MEPEHUsS; HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3HYECKYI0 BETUYHMHY C JPYTMMU BEIMYMHAMH, BBIYHCIATH 3HAUCHUE (HHU3HUECKOM
BEJTMYWHBIL

® AHAJTM3UPOBATh KBAHTOBBIC SIBIICHUS, WCIONB3yS (U3HUYECKHUE 3aKOHBI W
MOCTYNAThl: 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH COXPAHEHHUS SJIEKTPHUUECKOTO 3apsja,
3aKOH COXpPaHEHUS] MacCOBOTO YMCIIA, 3aKOHOMEPHOCTH M3TYUYCHHs U MOTJIOIIECHHUS CBETa
aTOMOM, TPU 3TOM Pa3INyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U €0 MaTeMaTHIECKOe
BBIpaXXCHHC,

® pa3nMUyaTh OCHOBHBIC MPH3HAKK ITUTAHETAPHOH MOJIEIH aToMa, HYKJIOHHOM
MO/JICJTH aTOMHOTO SIpa;

® TIPUBOJUTH MIPUMEPHI TPOSBIICHHS B MMPUPOC U MPAKTUICCKOTO HCIIOTH30BAHHSI
PAAMOAKTUBHOCTH, SIICPHBIX U TEPMOSICPHBIX PEAKIINN, CIEKTPATHHOTO aHAIN3A.

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® UCNOIBL308aMb NOJYYEHHble 3HAHUS 8 NOBCEOHEeBHOU HCUZHU NpU 00paujeHuu ¢
npubopamu U MeXHUYECKUMU YCMPOUCMEAMU (CHEMYUK UOHUSUPYIOWUX UYacmuy,
003uUMemp), OJis1 COXPAHEHUsT 300P0BbsL U COOIOOEHUSI HOPM IKOJIOSUUECKO20 N0BEOeHUsl 8
OKpYdHCcarouell cpeoe;

® COOMHOCUMb IHEPSUIO CBA3U AMOMHBIX s0ep C 0ePeKmom MAccyl;

® NpUBOOUMb NpUMEPbl  GIUAHUSA PAOUOAKMUBHLIX UIYUEHUU HA  JHCUBbIE
Op2aHU3Mbl, NOHUMAMb NPUHYUN OeUCmEUs 003uMempa U paziuyams YCI08Us €20
UCNONIL30BAHUA,

® NOHUMAmMb IKOJO2UHEeCKUe NpoOemMbl, BO3HUKAIOWUE NPU UCHOIb308AHUU
AMOMHBIX ~ IIEKMPOCMAHYUL, U NYMU peueHuss 3mux npooaem, nepcneKmubol
UCNONIL30BAHUS YRPABIAEMO20 MEPMOSIOEPHO20 CUHMESA.

DJIeMeHThl ACTPOHOMNH

BbInyCKHMK HAYYHUTCH:

e yKa3plBaTh Ha3BaHUsA IUiaHeT COJIHEUHON CHCTEMBI; pa3inyaTh OCHOBHBIC
NpU3HAKKA CYTOYHOTO BpalleHHs 3Be3qHOro Heba, aprkenus Jlyasl, ColHIA U TUTaHET
OTHOCHUTEIEHO 3BE3]I;

® [OHUMATh PAJUUUS MEXKAY TEIUOIECHTPUYECKOM U  TEOLEHTPUYECKOM
CUCTEMaMHU MHUpa.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

® YKa3vbleamsb obwue C8OUCMEa U OMAUYUSL NIAHEm 3eMHOU cpYNnbl U NiaHem-
eueanmos, manvix men ConHeuHoU cucmemsl U OOIbUWUX NIAHEM, NOJb308AMbCA KAPMOU
36€30H020 Heba Npu HAOIIOEHUSX 36e30H020 Heba,

® paziuuams OCHOBHblE XAPAKMEPUCMUKU 3830 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 38€30bl C ee meMnepamypou;,

® paznuyams eunomeswvl 0 npoucxoxcoeHuu CoaHeyHOU CUCMEMDbI.

27



8.MarepuaibHO-TeXHUYECKOE o0ecredyeHre 00pa3oBaTeIbHOIO
npoiecca

Peanu3arus mporpamMmbl AUCIUIITHHBI «DHU3MKa» OCYIIECTBISCTCS IPH HATHYUN
yuebHoro kabunera GU3HUKH.

O6opynoBanne yueOHOTO KaOUHETA: CTOJNBI, CTYJIbS, JO0CKA, TUJAKTHICCKHUE
ocoousl.

TexHUYeCcKue cpeJcTBa 00yUYeHHS: BUIeo U dVd — MpoUTpeIBaTEb, TEICBH30D.

OO6opynoBanue u NpudOpHI.

Homenkmnarypa yaeOHOro 000pymoBaHus IO (PU3HMKE ONPENesieTCsl CTaHIapTaMu
busznueckoro 06pazoBaHus, MUHIMYMOM COJIEp’KaHUsl y4eOHOTO MaTepHralia, 0a3uCHOM
nporpamMmmMoii  obmiero obOpaszoBanus. JlaGoparopHoe U JICMOHCTPallMOHHOE
obopynoBanue ykazaHo B Ilepeune yueOHOro oOOpymoBaHus TIO (U3HKE IS
00111600pa30BaTeNIbHBIX YUpEKIAeHUN PO.

Jlis  TOCTaHOBKM ~ JIEMOHCTpAalliii  JOCTATOYHO  OJHOTO  JK3eMIUIIpa
o0opynoBaHus, sl GPOHTATIBHBIX Ta00PAaTOPHBIX PabOT HE MEHEee OJHOTO KOMILIIEKTa
00OpYIOBaHUS HA IBOUX YUAIIHXCS.

YueOHO-MeTOAMYECKOE 00ecreueHre y4eOHOro npeamera

1. A.B. Ileppimikun, E.M. I'ytHuk. ®usuka. 7-9 kimace. M.: [IpocBenienne, 2023.

2. B.W. Jlykammuk. COoopHUK 3ama4 o pusuke. 7-9 kmacc. M.: [IpocBemenue, 2020.

3. J1.O. Tennenmreitn, JI.A. Kupuk, .M. TI'enprar, N.}0. Henames 3amaunuk
Muemo3suna 2021.

Ilepeyennb y4eOHBIX U31aHNI, HHTEPHET — PECYPCOB,
JAONMOJIHUTEJbHOU JIUTEPATYPbI

Ocnosnasa numepamypa

1. Mapon E.A. OnopHble KOHCHEKTHI U pa3HOypoBHEBbIe 3ananus / E.A. Mapon —
Cankr-IletepOypr - 2007. — 88c.

2. Mapon A.E. Konrponbsubie paboTsl o ¢usuke: 7, 8, 9 ki.: k. mist yuutens / A E.
Mapon E.A. Mapon. — 7-e uzn. — M.: IIpocsemienue, 2007. — 79 c.

3. Ilpomexytounas arrecranus. Gusuka 7 — 9 kmacc. ®I'OC. O.W. Jlebenena, M.E.
I'ypenkas. — M.: BAKO, 2013.

4. COopnuk 3a1a4 1o pusmke 1y 7-9 kiaccoB 0011e00pa30BaTEIbHBIX YUPEIKICHHM.
B.W. Jlykamuk, B.M. Meiinep, E.B. IBanoBa — [IpocBemenue, 2015. — 224 c.

5. ®usuka. 7-9 knaccel: pabouue rnporpammel 1o yueOuukam A.B. Tlepoikuna, E.M.
I'ytauk / aBT.-cocT. I'.I'. TentokoBa. — Bonrorpaa: Yuurens, 2014. — 82 c.

Jlononnumensvnaa tumepamypa

1. HauumoBa [I'.II., JlemumoBa M.}O., Mupomnuuenko W.I1., Poxmos B.C.
Pernonanpaple  oOpa3oBaTelbHBIC  MPOTPAMMBI:  COJCP)KaHHWE, CTPYKTYypa,
AKCHIEPTHU3a, ycioBus peanusanuu. - M.: MHUOOQO, 2010. - 96 c.
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. 3agauu o ¢pU3MKe ¢ MpUMeEpaMu pelieHus 3aaad. 7 — 9 kiacc. ['enaenmreiin J1.O.,
Kupuxk JILA., I'ensdrar U.M. Unexkca, 2013.

. Meroaunueckoe noptdosno yuutens Guszuku / aBT.-cocT. N.FO. domunuuena. —

Bosrorpan: Yuurens, 2013. — 193 c.

. Ilotamunk M.M. TpebGoBaHuUsI K COBpEMEHHOMY ypOKy. MeToaudeckoe mocooue.-

M.: LenTp nenarornyeckoro oopazosanus, 2008.- C.41

. Ilpenmernas Henmens ¢usuku B mkone. Kysnenosa JILH., Hosomokos H.IIL.,

Henames 1.10O. ®enuxc, 2007.

. IIpenmernsie omumnuanel. 7 — 11 xinacesl. @usuka. / aBT.-coct. H.U. bapanosa [u

np.]. — Boarorpaa: Yuutens, 2015. — 152 c.

®usuka 7-9 knaccel. TeXHOIOTrMYECKask KapTa U CLIEHAPUH YPOKOB Pa3BUBAIOIIETO

00yueHusi, THTerpupoBaHHbIC ypokH / aBT.-cocT. T.W. Jonras, B.A. Ilonosa, B.H.

Cadponos, 3.B. Xauatpsn. — Boarorpan: Yuurens, 2015. — 125 c.

®dusuka. [TogpoOHbie oTBeTHI Ha 3adanus [ IA u pelnienue TUMOBBIX 3a1a4d. 7 — 9

knacc. Kacarkuna U.JI. ®ennkc, 2013.

HHmepHem-ucmouuuKu

HazBaunue caiita

VUL CTATLI Coneprkanue Anpec
Karanor cceutok Ha | DHmukioneauu, oubmuorexku, CMMU, | http:www.ivanovo.ac.ru/phys
pecypchl o pusnke BY3HI, Hay4YHbIE OpraHH3aIuH,
KOH(EpeHIMH U Ip.
Becruiatabie 15 oOywaromux  mporpamm 1o | http:www.history.ru/freeph.htm

oOyyaromue
POTPaMMBI 110 HU3UKE

Pa3IMYHBIM pasenaM Qu3uKu

JlaboparopHbie pabOTHI

Bupryansasie 1abopaTopHbie pabOTHI.

http:phdep.ifmo.ru

1o ¢usuke BupryasnbHbie JIEMOHCTPAIHH
IKCIIEPUMEHTOB.
AnnmManus ¢usnyeckux | TpexmepHbie aHUMaIu u | http:physics.nad.ru
MPOLECCOB BU3YyaJIu3alus o busuke,
COMPOBOXIAIOTCS  TEOPETHUSCKUMH
O0O0BSICHEHUSIMHU.
dusnyeckas CnpaBouHoe wu3gaHue, conepxkainee | http://www.elmagn.chalmers.se/%?7ei
SHIUKJIOTIC THST CBeleHWS MO  BceM  obOmactsiM | gor

COBPEMEHHO! (PU3UKH.
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