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AHHOTAIIMSA K PABOYEN TIPOTPAMME
¥Y110.06.01. PU3UKA

Pabouas nporpamma yue6Hoi aucturuabl YI110.06.01.dusuka sBaseTcss 4acThio
o0pa3oBaTeNbHON MPOrpaMMbl CpPeIHETo MpodecCUOHATBHOTO 00pa3oBaHusl B 00JIaCTH
UCKYCCTB, HHTETPUPOBAHHOU ¢ 00pa30BaTeIbHBIMU MPOTPAMMaMKU OCHOBHOTO OOIIETO U
cpeaHero oduiero oopazoanus o crenuanbHocTH 52.02.02 VckyccTBo TaHa (Mo BUaaM,
BUJI: COBPEMEHHBIN TaHell), KBaTu(pukanuu «ApTUcT Oanera aHcaMOJid MMECHU W TaHIIa,
TaHLEBAIIBHOTO KOJUIEKTUBA; MPEMOAABATENb.

Pabouas nporpamma aucuumirasl Y110.06.01.du3uka pazpadotana B COOTBETCTBHU
¢ TpeboBanusimMu OI'OC CIIO 52.02.02. HckyccTBo TaHIa (1o BUAaM), YTBEPKACHHOTO
[Tpuxazom Muno6puayku PO ot 30.01.2015 Ne 33 (c u3MeHEHUSIMU U TOMOJTHEHUSIMH OT
05.03.2021), ®I'OC OO0, yrBepxkaenHoro ITpukazom Munucrepcra npocsemenus PO
ot 31.05.2021 1. Ne 287, Tlucekmom Muno6puayku P® ot 28.10.2015 Ne 08-1786 «O
pabouux nporpammax y4eOHbIX peaMeToBy, [lucekmom Munobpuayku P® ot 03.03.2016
N 08-334 «O06 ontumuzanuu TpeOOBaHUN K CTPYKType pabouel mporpaMMbl y4eOHBIX
npeameroB», MOII B OU I'BITOY komnemxa r. MockBbl «MXY nippu MI'ATT «lkenby.

dopmupyemble o0mMe W NpOoEecCUOHATIbHbIE KOMIETEHLIMH B COOTBETCTBUM C
dI'OC CIIO no crenmansHOCcTH 52.02.02 MckyccTBo TaH1a (110 BUIAM):

OKI1. ITornmaTh CyIIHOCTb U COIIMAIBHYIO 3HAUMMOCTh CBOEH Oyay1el mpodeccun,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

OK?2. Oprann3oBbIBaTh COOCTBEHHYIO JAEATEIbHOCTD, ONPEETATh METOAbI K CTOCOOBI
BBIIIOJIHEHHSI PO ECCUOHANBHBIX 33/]1a4, OLEHUBATH UX 3P(HEKTUBHOCTh U KAYECTBO.

OK3. [IprHAMaTh pelIeHUs B CTAaHAAPTHBIX U HECTAHIAPTHBIX CUTYallUsAX U HECTH 32
HUX OTBETCTBEHHOCTb.

OK4. OcyuiecTBisTh MOUCK, aHAIW3 U OLIEHKY MH(OpManuu, HEOOXOAUMOU IJis
MIOCTaHOBKHU U pEUICHUs MPOPEeCCUOHANBHBIX 3a/1a4, MPO(hecCHOHATBHOTO U IMYHOCTHOTO
pa3BUTHSL.

OKS5. Ucnonws3zoBath WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU (1ajnee -
UKT) nyst coBepiieHCTBOBaHUS MPOGECCUOHAIBHON JESTEIHHOCTH.

OK®6. PaboTtath B KOJIIEKTUBE, YPPEKTUBHO 0OMIATHCS C KOJIJIETaMU, PYKOBOJICTBOM.

OK7. bpatb Ha ce0s OTBETCTBEHHOCTD 32 PabOTy UJIEHOB KOMaH/IbI (IO JYMHEHHBIX ),
3a pe3ynbTaT BBIMOJHEHUS 3a/IaHUN.

OKS8. CamocTosiTenbHO ONpenessaTh 3aJaud MpodeCCUOHATIBHOTO U JTUYHOCTHOTO
pa3BUTHS, 3aHUMATbCd CaMOOOpPA30BAHMEM, OCO3HAHHO IUIAHUPOBATh TOBBILIEHUE
KBaJIM(PUKALIMH.

OK9. OpuentupoBarbCd B  YCIOBHSIX YacTOM CMEHbI TEXHOJIOTUA B
PO EeCCUOHATILHOM eI TEIbHOCTH.

OK10. HcrnonwszoBath B mpodecCuoHaIbHON  NESITEIBHOCTH  JIMYHOCTHEHIE,
MEXMPEIMETHbIE, MPEIMETHBIE PpEe3ylbTaThl OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOU
pPOrpaMMbl OCHOBHOT'O 00OIIET0 00pa30BaHusl.

OK12. IlIposiBIATH Tpa’kJaHCKO-MATPUOTHYECKYIO MO3UIUI0, JIEMOHCTPHUPOBATh
OCO3HAaHHOE TIOBEJIEHUE Ha OCHOBE TPAAMIIMOHHBIX OOIIEYETOBEUYECKUX LIEHHOCTEH,
MPUMEHSThH CTaHIaPThl AHTUKOPPYNIIMOHHOTO MTOBEICHHUS.

[IK1.5. Omnpenenars cpeacTBa MY3bIKaJbHOW BBIPA3UTEIBHOCTH B KOHTEKCTE
xopeorpaguyeckoro oopasa.



[IK1.6. CoxpaHsiTb W  TOJAEpPKUBaTh  COOCTBEHHYIO  (PU3MYECKYyI0 U
npodeccuoHaIbHy0 GopMmy.
[IK1.7. Bnagetb KyJabTypol YCTHOM M NHHUCBMEHHON peuH, mnpodeccuoHambHOM
TEPMUHOJIOTUEN.
N3yuenue mnpeameTtHoit oOnact «EcTecTBEeHHOHAy4YHBIE MPEIMETHD) JOJKHO
00€eCIeyunTh:
¢ hopmMupoBaHUE 1IETOCTHON HAYYHON KapTUHBI MHPA;
®[IOHMMAaHNE BO3PACTAIOIIEH POJIM €CTECTBEHHBIX HAYK U HAYYHBIX MCCIIETOBAHUM B
COBPEMEHHOM MUPE, TOCTOSTHHOTO MPOLIECCA SBOJIOLUNA HAYYHOTO 3HAHUS, 3HAYUMOCTHU
MEKIyHApOIHOTO HAYYHOT'O COTPYAHUYECTBA;

®OBJIA/ICHHE HAYYHBIM IOJIXO/IOM K PEIICHHUIO Pa3JINYHbIX 331aY;

®OBJIAJICHUE YMEHUSIMH (POPMYJIUPOBATH TUIIOTE3bl, KOHCTPYUPOBATh, MPOBOJUTH
HKCIIEPUMEHTBHI, OLIEHUBATH IMOJTYYEHHBIE PE3YJIbTaThI;

®OBJIAJICHUE YMEHUEM COIOCTABIATH dKCIIEPUMEHTAIBHBIE U TEOPETUUECKNUE 3HAHUS
C OOBEKTUBHBIMU PEATHSIMU KU3HU;

®BOCIIUTaHHE OTBETCTBEHHOI'O U OEPEKHOI0 OTHOILECHUS K OKpYXKaIoUIei cpene;

®OBJIAJICHUE SKOCHCTEMHOM MO3HABAaTEIbHOW MOJEIBIO U €€ NPUMEHEHUE B LENAX
IPOTHO3a SKOJIOTMYECKUX PUCKOB JJI 310POBbS JIt0/I€W, 0€30MaCHOCTH KU3HU, KAYECTBA
OKPYKaIOUIEH CPEIbI;

®0CO3HAaHNE 3HAYUMOCTH KOHUEMINUN YCTOWYUBOIO Pa3BUTHS;

e(popmupoBanue yMeHud Oe3zomacHOro U 3(P(EKTUBHOIO  HCIOJb30BAHUSA
71a60paTOpHOTO 000PYIOBAHUS, MPOBEACHUS TOUHBIX U3MEPEHUN U aJIEKBATHOM OLIEHKU
MOJIYYeHHBIX PE3yJIbTATOB, MPEACTABICHUS HAy4YHO OOOCHOBAaHHBIX apIyMEHTOB CBOUX
NENCTBUN, OCHOBAHHBIX Ha MEXIIPEIMETHOM aHAJIU3€ YUYEOHBIX 3a/1a4.

Henp auctummmasl YI10.06.01.dusuka - hopmupoBanrue y oOydaromuxcs 3HaHUN
OCHOB HayKW — Ba)KHEHUIIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPUM, UMEIOIIUX HE TOJIBKO
BaXXKHOE 001Ie00pa30BaTeNbHOE, MHPOBO33PEHUECKOE, HO M MPUKIATHOE 3HAYCHHE,
(bopMHUpOBaHUE TUATEKTUKO-MAaTEPUATMUCTUYECKOTO IIOHUMAaHUS OKPYKAIOIIEro MUpa.

3agauaMu Kypca SBJISIFOTCSA:

®  OCBOGHHME 3HAaHUA O MEXAHMYECKUX, TEMJIOBbIX, D3JIEKTPOMAarHUTHBIX U
KBAaHTOBBIX SIBJICHUSIX, BEIMUMHAX, XapaKTEPU3YIOUIUX ATH SBJICHUS; 3aKOHAX, KOTOPHIM
OHM TOAYMHSIIOTCS; METO/JaX HAYyYHOTO MO3HAHUSA MPHUPOALI U (HOPMHUPOBAHHE HA ITOU
OCHOBE TPEJICTaBICHUI 0 (PU3NIECKON KapTHHE MUPA;

®  OBJAJCHUE YMEHUSIMH TPOBOJAUTH HAONIOJACHUS TPUPOIHBIX SBJICHUM,
ONMMCHIBATH M 00001IaTh  pe3yJbTaThl  HAOMIOJEHUM, MCIOJb30BaTh MPOCTHIC
U3MEpUTENbHbIE TPUOOPBl Il  W3Y4YeHUs (PU3NYECKUX SBJICHHUH; NPECTaBIAThH
pe3ynbTaThl HAOMIOACHUIN WM U3MEHEHUH C TOMOIIBIO Ta0IUI, rpa)KOB U BBISIBIISITH HA
ATOM OCHOBE HMIUPHUYECKUE 3aBUCHUMOCTH; MPUMEHATHh IOJIYYEHHbIE 3HAHUS Ui
00OBSCHEHHS Pa3HOOOPA3HBIX MPHUPOIHBIX SBJICHUA U MPOIECCOB, MPHUHIIUIOB JACHCTBUS
BOKHEUIITUX TEXHUYECKUX YCTPOUCTB, MIJIsl peIIeHUus (PU3NIECKUX 3a/1a4;

®  pa3BUTUE I[IO3HABATEIbHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM, CaMOCTOSATEIbHOCTH B NPUOOPETEHUH HOBBIX 3HAHUW TpPU PEIICHUU
¢u3MUecKkux 3aJad W BBINOJHEHUS  JKCIIEPUMEHTAJbHBIX  HMCCIEIOBAaHUN ¢
UCIIOJIb30BaHUEM MH(DOPMAITMOHHBIX TEXHOIOTUH;

e  BocHHUTaHWe YOEKIEHHOCTM B BO3MOXKHOCTM TMO3HAaHUS MPUPOABI, B
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HEOOXOAMMOCTH Pa3yMHOTO HCIOJB30BaHUSl JOCTH)KEHUHW HAyKM W TEXHOJIOTUH s
JAJIbHEHIIET0 pPa3BUTHUSL 4YEJIOBEUYECKOrO OOIECTBA, YBAXKEHUS K TBOpLAM HAyKu U
TEXHHUKH; OTHOILIEHUS K (PU3HMKE KAK AIEMEHTY 00ILEeUEIOBEYECKON KYIbTYPBbI;

e  [IPUMEHEHME NIOJYYCHHBIX 3HAHUM U YMEHUH JUUIS pELICHUS TPAaKTHYECKUX 3a1a4
MOBCEIHEBHOM JKM3HU, IJIs1 oOecrieueHus: 0e30MacHOCTA CBOCH KH3HU, PAllHOHATBHOTO
IIPUPOIOIIOIB30BAHUS U OXPAHBI OKPYKAIOIIEW CPEJIBI.

B pe3ynbraTe 0CBOEHUS AUCHUIUIMHBI 00YYaIOUTUIICs TOJKEH 3HATh:

®CMBICTT TOHATHH: (U3UYECKOe sSBICHUE, (U3MYECKU 3aKOH, BEIIECTBO,

B3aMMOJICUCTBHE, IEKTPUUECKOE I10JIe, MATHUTHOE II0JI€, BOJIHA, aTOM, aTOMHOE SO,
VOHU3HPYIOLINE U3TyYECHUS;
®CMbICJT (PU3UUYECKUX BEJIMYUH: IYTh, CKOPOCTb, YCKOPEHHE, Macca, IJIOTHOCTb, CUJIA,
® JaBJICHUE, UMITYJIbC, pabOTa, MOIIHOCTb, KUHETUYECKAsl YHEPIHs, IMOTCHIMAIbHASA
9Heprusi, Kod()(PUIMEHT NOJE3HOTO MACWCTBUSA, BHYTPEHHSS HHEPTrHs, TEeMIIeparypa,
KOJIMYECTBO TEIUIOTHI, YJEJIbHAS TEIIOEMKOCTb, BJIAXHOCTh BO3AYyXa, JJEKTPUYECKUU
3apsi, CUjla DJIIEKTPUYECKOrO0 TOKA, JJIEKTPUYECKOE HANPSHKEHUE, JJIEKTPUYECKOE
CONPOTHUBJIEHUE, pad0Ta M MOIIHOCTh 3JEKTPUUYECKOIO TOKa, (POKYCHOE pPaCCTOSIHUE
JIMH3BI;

ecMbicil (u3nueckux 3akoHoB: [lackamsa, Apxumena, HproToHa, BceMUpPHOro
TATOTEHHUsI, COXPAHEHUS UMIIYJIbCA U MEXAaHUYECKOW DHEPIUM, COXPAHECHHsS DHEPIUHU B
TEIUIOBBIX IIPOLIECCAX, COXPAHEHUs JJIEKTPUYECKOro 3apsna, Oma s ydacTka
anexkTpuyeckon uemnu, xoyna — JleHna, NpsAMOJMHEWMHOTO pPacIpOCTPAHEHUS CBETA,
OTPaKECHUS CBETA.

B pe3ynbTaTe 0CBOCHHS TUCHUIIIMHBI 00YYaOIUKACS TOJKEH YMETh:

® ONUCHIBaTH U OOBICHATH (DPU3UUECKUE SIBJIICHUS: PABHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHHUE, PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHUE, ITepeady JaBICHU KUIKOCTH
W Ta3aMH, IUIaBaHUE TeJI, MEXaHMYEeCKHe KojiebaHus ¢ BOJHBI, auddy3uio,
TEILUIONIPOBOJAHOCTb, KOHBEKLHUIO, W3Jy4CHHUE, HCIApeHue, KOHIEHCALUI0, KUIICHHUE,
IJIABJICHUE, KPUCTAUIM3ALMIO, DJJIEKTPU3ALUI0 TEJ, B3aUMOJCHUCTBUE JIIEKTPUYECKUX
3aps110B, B3aUMOJEHCTBUE MATHUTOB, JEHCTBUE MATHUTHOTO ITOJIs1 HA IPOBOJIHUK C TOKOM,
TEIUIOBOE JIEUCTBUE TOKA, HIEKTPOMArHUTHYIO MHIAYKLHIO, OTPAXKEHUE, NIPEIOMIICHUE U
JVCIIEPCUIO CBETA,

® UCIONb30BaTh (PU3NYECKUE MPUOOPHl M HU3MEPUTEIbHBIE HHCTPYMEHTHI s
u3MepeHust (PU3MYECKUX BEJIMYMH: PACCTOSIHUS, MPOMEXYTKAa BPEMEHH, MAacChl, CHIIbI,
JIaBJICHM S, TEMIIEPATYPBI, BIAXKHOCTH, BO3AYyXa, CUIIbI TOKA, HAIIPSIKEHUSL, DIIEKTPUIECKOTO
CONMPOTHUBJIEHUS, pa0OTHI U MOIHOCTH 3JIEKTPUUYECKOTO TOKA;

® IIPEJCTaBIATh PE3yIbTaThl U3MEPEHU C MOMOIIBIO Ta0NIHUL, TPaUKOB U BBISBISAThH
Ha 3TOM OCHOBE SMIIMPUYECKUE 3aBUCHUMOCTH: IIyTH OT BPEMEHH, CHJIbI YIPYIOCTH OT
YAJIMHEHUS TPYKHUHBI, CWIBI TPEHUSA OT CHJIbl HOPMaJIbHOIO JABJIEHUS, NEPHOJA
KoJie0aHUM MasiTHUKA OT JIMHBI HUTH, TIEpHo/ia KoieOaHuil Tpy3a Ha MPYKUHE OT MacChl
rpy3a M OT JKECTKOCTHU IMPYKUHBI, TEMIIEPATypPbl OCTHIBAIOIIETO TEJIA OT BPEMEHU, CUJIBI
TOKAa OT HAIpsDKEHMS HAa YYacTKE LIENH, yIila OTPAXEHHUs OT yria IMAaJcHUs CBETa, yriia
MIPEJIOMIIEHUS OT yIJia aJEHUs CBETA;

e BBHIpAXaTh peE3yJbTaTbl M3MEPEHUM M PACyeTOB B €AUHUIAX MeXIyHapoaHOU
CUCTEMBI;

e pelaTh 337a4ud Ha MPUMEHEHNE U3yYEHHBIX (PU3NYECKUX 3aKOHOB;



® OCYIIECTBIISATh CAMOCTOSITEIBHBIM MOMCK MHPOpPMALIMU €CTECTBEHHO - HAy4YHOIO
CoJiepKaHUsl C UCIIOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB (YU4E€OHBIX TEKCTOB, CIIPABOYHBIX
Y HAYYHO — MOIMYJISIPHBIX U3JJaHUH, KOMIIBIOTEPHBIX 0€3 JaHHbIX, pecypcoB UHTepHeTa), ee
00paboTKy W TpeACTaBiIe€HHE B pa3HbIX (opMax (CJIOBECHO, C IOMOIIbI0 TI'padUKOB,
MaTEeMaTUYECKUX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

®ICTIOJIH30BATh MTPUOOPETECHHBIC 3HAHKS U YMECHHS B MPAKTHYCCKOU JEATEITHHOCTH U
MMOBCETHEBHOM KU3HU JJISL:

eoOecieueHNsT 0€30MacHOCTH B TIPOIIECCE HCIIOIB30BAHUS TPAHCIIOPTHBIX CPEJICTB,
AIEKTPOOBITOBBIX MPUOOPOB, AIEKTPOHHON TEXHUKHU;

®KOHTPOJISI 32 MCHPABHOCTBIO 3JIEKTPONPOBOJAKH, BOJOMPOBO/AA, CAHTEXHUKH U
ra30BbIX IPUOOPOB B KBAPTHUPE;

®PAIMOHATBHOTO MPUMEHEHHUS MMPOCTHIX MEXaHU3MOB,;

®OIICHKHM 0€30IM1aCHOCTU PaluallMOHHOTO (HOH/A.

B pamkax o01eo0pazoBarenbHOro yueoHoro mukia, peanusyromiero ®I'OC 000,
mucimiuinHa - Y110.06.01.@usnka wu3ywaercss B 1-M u  2-M  OaleTHBIX Kiaccax
xopeorpaduyeckoro yywidia (MepBbIi OaNeTHBIM KIAacC COOTBETCTBYET &-My
00111e00pa3oBaTeIbHOMY KJIaccy).



COILEPKAHHUE

1. IMosicHuTeILHAS 3aNIMCKA

2. O0mas xapakrepucTuKa y4e0HOro npeaMera
3. Onucanue Mecra y4eOHOro npeaMera B y4eOHOM IJIaHe

4. JII/I‘IHOCTHI)IC, METANPECAMETHBIC 1 TIPCAMETHLIC
pe3yJabTaTbl 0CBOCHUSA yqeﬁﬂoro npeamerTa

5. Conepxanue y4eOHOr0 mpeamMera
6. TemaTn4yeckoe MIIAHUPOBAHUE

7. Ilnanupyemble pe3y/ibTaThbl H3y4YeHHUS YUeOHOI 0
npeaMera

8. MarepuajbHo-TeXHU4YECKOe o0ecriedeHmne
00pa30BaTeJIbHOIO NpoLecca



1. IlosicHUTE/JIbHASA 3aIIUCKA

Pabouas nporpamma yueOHo# nucuumuinabl YI10.06.01.@usnka sSBIS€TCS 4acThiO
00pa30BaTeNbHON MPOTrPaMMBI CPEIHETO MPOPECCHOHATBHOIO 00pa3oBaHMs B 00JIACTH
HCKYCCTB, HHTETPUPOBAHHOI ¢ 00pa30BaTeIbHBIMU IPOrpaMMaMi OCHOBHOTO OOIIEro U
cpeaHero od1ero odpazoanus o crenranbHocTH 52.02.02 VckyccTBo TaH1a (o BujaaM,
BUJI: COBPEMEHHBIN TaHel), KBanukanum « ApTUCT Oasiera aHcaMmOmsl IECHU U TaHIIa,
TaHIIEBAIIBHOTO KOJIJICKTUBA; MPENOAaBaTEb.

Pabouas nporpamma nuctuminabl YI110.06.01.dusuka pazpaboTana B COOTBETCTBUU
¢ tpeboBanusiMu GI'OC CIIO 52.02.02. VckyccTBo TaHIa (10 BUIaM), YTBEPKICHHOTO
[Ipukazom Muno6pnayku PO ot 30.01.2015 Ne 33 (c u3BMEHEHUSIMU U JIOTIOJTHEHUSIMU OT
05.03.2021), ®I'OC OO0, yrBepxkaenHoro [Ipukazom Munucrtepcta npocsemieHus PO
ot 31.05.2021 1. Ne 287, Tlucekmom MunoOpHAYKH PD ot 28.10.2015 Ne 08-1786 «O
pabouux mporpamMmax yaeOHbIX TpeaMeToBy, [lncekmom Muno6prayku PD ot 03.03.2016
N 08-334 «O0 ontumu3zauuu TpeOOBAaHUN K CTPYKType paboyel mporpaMmbl YUEOHBIX
npeamero», MOII B OU I'BIIOY komnemxa r. MockBbl «MXY nippu MI'ATT «I kenp».

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

OK1. IlonnmaTh CYITHOCTH U COIMATBHYIO 3HAUMMOCTh CBOEH OyyIiei nmpodeccum,
MPOSIBJIATH K HEW YCTOWMYMBBINA UHTEPEC.

OK2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTD, ONPEAEATh METOIbI U CTIOCOOBI
BBITIOJIHEHUSI TPOGECCUOHANTBHBIX 33]1a4, OIEHUBATH UX 3(P(HEKTUBHOCTH U KAYECTBO.

OK3. [IpuHUMaTh pelIeHUs B CTAHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUSAX U HECTH 32
HUX OTBETCTBEHHOCT.

OK4. OcymiecTBisaTh MOUCK, aHAIW3 U OLICHKY WH(OpMaIuu, HEOOXOAUMOM is
MTOCTAaHOBKH U PEIIEHUs MPOPECCUOHAIBHBIX 3a7a4, TPO(PECCHOHATBLHOTO U JINYHOCTHOTO
pa3BUTHSL.

OKS35. Ucnonbs3zoBath MHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTUU (Jajee -
UKT) nyst coBepiieHCTBOBaHUS MPOPECCUOHAIBHON JAESTENbHOCTH.

OK®6. PaboTtath B KOJJIEKTHUBE, 3PPEKTUBHO 00IIATHCA C KOJJIETaMH, PYKOBOJICTBOM.

OK7. bpatb Ha ce0s OTBETCTBEHHOCTD 3a PabOTy YJI€HOB KOMaH/Ibl (MIOJYMHEHHBIX ),
3a pe3yJIbTaT BHIIIOJIHEHUS 3aJaHU M.

OKS8. CaMoCTOSITeNbHO OMNpeAeNsaTh 3aladyu MpodheCcCUOHATBHOTO W JIMYHOCTHOTO
pa3BUTHS, 3aHUMATbCA CaMOOOpPAa30BAHMEM, OCO3HAHHO IUIAHUPOBATh TOBBIIICHUE
KBaJIU(DUKAIIAHN.

OK9. OpueHtupoBarbCd B  YCIOBHSIX 4YacTOM CMEHbI TEXHOJOTUM B
poeCCUOHATILHOM IESITEIIBHOCTH.

OK10. Hcrnomnp3oBaTh B MPOPECCHOHAIBHONW  JIEATENTHHOCTH  JUYHOCTHEIE,
MEXIIPEIMETHbIC, TPEIMETHbIE PE3YJbTaThl OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOM
MPOTpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHMs.

OK12. IIposiBIATH TpakIaHCKO-NMATPUOTHYECKYIO IO3ULHUI0, JIEMOHCTPHPOBATH
OCO3HAaHHOE TOBEJCHHE Ha OCHOBE TPATUIMOHHBIX OOIIEUETOBEYECKUX LEHHOCTEMH,
MIPUMEHSTH CTaHJIAPThl AHTUKOPPYIIIMOHHOTO TTOBEICHUSI.

[IK1.5. Omnpenenars CpeacTBa My3bIKaJbHOW BBIPA3UTEIBHOCTH B KOHTEKCTE
xopeorpaduyueckoro oopasa.



[IK1.6. CoxpaHsiTb W  TOJAEpPKUBaTh  COOCTBEHHYIO  (PU3MYECKYyI0 U
npodeccuoHanbHy0 (GopMmy.
[IK1.7. Bnagetb KyJabTypol YCTHOM M NHHUCBMEHHON peuH, mnpodeccuoHambHOM
TEPMUHOJIOTUEN.
N3yuenue mnpeameTtHoit oOnactu «EcTecTBEeHHOHAy4YHBIE MPEIMETHD) JOJKHO
00€eCreynTh:
¢ hopmMupoBaHUE 1IETOCTHON HAYYHON KapTUHBI MHPA;
®[IOHMMAaHKE BO3PACTAIONICH POJIM €CTECTBEHHBIX HAYK U HAYYHBIX UCCJIEAOBaHUM B
COBPEMEHHOM MHPE, MOCTOSTHHOTO MPOIIECCa SBOIIOIUN HAYYHOTO 3HAHUS, 3HAYMMOCTH
MEXIYHApOJIHOTO HAYYHOT'O COTPYIHUYECTBRA;
®OBJIAJICHUE HAYYHBIM MOJIX0JIOM K PEIICHHUIO PA3IMYHbIX 33/1a4;
®OBJIAJICHUE YMEHUSIMH (POPMYIHUPOBATH TUIIOTE3bl, KOHCTPYUPOBATh, MPOBOJAUTH
AKCIEPUMEHTHI, OLICHUBATH MOJYYCHHBIE PE3yJIbTAThI,
®OBJIaJICHHE YMEHUEM COTMOCTABIISITh SKCIEPUMEHTAJIbHBIC U TEOPETUUECKUE 3HAHUS
C OOBEKTUBHBIMU PEATHSIMU KU3HU;
®BOCIMTAHUE OTBETCTBEHHOT'O U OEPEKHOTO OTHOIICHHUS K OKpYXKaIOeh cpele;
®OBJIA/ICHHE PKOCUCTEMHOW MO3HABATEIBHON MOJIENBIO U €€ MPUMEHEHHUE B LEIAX
MIPOTHO3a PKOJIOTUYECKUX PUCKOB JIJIsl 3/T0POBBS JIt0jIe, 0€30MaCHOCTH KU3HH, KAaUeCTBa
OKPYKaIOUIEH CPEIbI;
®0CO3HAHUE 3HAYMMOCTH KOHIICTIIUU YCTOMUUBOTO Pa3BUTHS;
dbopmupoBaHue yMeHHH Oe3omacHoro W 3(G(PEKTUBHOTO  HCIOJIH30BaHHS
1a6opaTOpHOTO 00OPYAOBaHUS, MPOBEICHUS TOUHBIX U3MEPEHUN U aJIeKBATHON OLICHKHU
MOJIYYEHHBIX PE3yJbTAaTOB, MPECTABICHUS HAy4YHO OOOCHOBAHHBIX apryMEHTOB CBOUX
JIEUCTBUN, OCHOBAHHBIX Ha MEKIIPEAMETHOM aHAIIM3€ YUCOHBIX 3a/a4.

2. O0masi XapakTepuCcTHKA y4eOHOr0 npeaMera

Heab mucuummmuel «@u3ukay - GopmMupoBaHue y 00y4aromuxcsi 3HAHUN OCHOB
HAyKHU — BAKHEHIINX (paKTOB, MOHATUI, 3aKOHOB M TEOPU, UMEIOIINX HE TOJIHKO BAXKHOE
o01meoOpa3oBaTellbHOE, MHPOBO33PEHYECKOE, HO W  MPHKIATHOS  3HAUYCHUE,
dbopMHpoBaHUE TUATEKTUKO-MATEPUATUCTUUECKOTO IIOHUMAaHUS OKPY>KAIOIIETO MUpA.

3agauyamm Kypca SBISIOTCS:

® OCBOCHHE 3HAHUH O MEXaHUYECKUX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W
KBAHTOBBIX SBJICHUSX, BEIMUMHAX, XaPAKTEPUIYIOIIUX 3TH SIBIICHUS; 3aKOHAX, KOTOPHIM
OHM TIOAYMHSIIOTCS; METOJIaX HAYyYHOTO MO3HAHUs NPUPOILI U (PopMHUpOBaHUE HA ITOU
OCHOBE TPECTABICHUI 0 (PU3NIECKON KapTHHE MHPA;

® OBJIAJICHUEC YMEHHUSMHU TIPOBOAUTH HAOMIONECHUS TPHUPOIAHBIX SBICHUM,
ONMMCHIBATh M 0000IaTh pe3yJabTaThl HAOMIONEHWN, WCIHOJIb30BaTh MPOCTHIC
U3MEpUTENbHBIE TPHOOPHI 1T W3Y4YeHUs (PU3NUYECKHX SBJICHHUM; MPEACTABIAThH
pe3ysbTaThl HAOMIOACHUN WM U3MEHEHUN C TTOMOIIBIO TaOJuIl, TPAaUKOB U BBISBIATH
Ha ATOM OCHOBE SMIUPUYECKUE 3aBUCHUMOCTH; MPUMEHSATH IMMOJYy4YCHHBIC 3HAHUS IS
OOBSICHEHUS PA3HOOOPA3HBIX MPUPOIAHBIX SBICHUI U MPOIECCOB, TPUHIIUIIOB JEHCTBUS
BOKHEHIINX TEXHUUECKUX YCTPOUCTB, JIs pelieHrs PU3NUECKUX 3aj1ay;

® pa3BUTHE I[I03HABATEJbHBIX HWHTEPECOB, WHTEIJICKTYaJbHBIX W TBOPYECKHUX
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CHOCOOHOCTEM, CaMOCTOSATENBHOCTH B NMPUOOPETEHUH HOBBIX 3HAHUI NpU PELICHUU
¢u3nyeckux 3a4ad W BBIIOJHEHUS  OKCHEPUMEHTAJbHBIX  MCCIEAOBAaHUU €
UCIIOJIb30BaHUEM UH(POPMALIMOHHBIX TEXHOJIOTHUH;

® BOCIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTU IIO3HAHUS MPUPOJBI, B
HEOOXOJMMOCTH Pa3yMHOTO HCIOJIb30BAaHUS JOCTIKEHUN HAyKU W TEXHOJIOTMH IJis
JAIbHEUIIIETO Pa3BUTHS YEJIOBEUECKOTO OOINeCTBA, YBAXCHHS K TBOpILAM HAayKd H
TEXHHMKH; OTHOLIECHUS K (PU3MKE KaK JIEMEHTY O0IeYeIOBEYECKON KYIbTYPHI;

® IIPUMEHEHME MTOJTYyYCHHBIX 3HAHUW U YMEHMU JUIs pELICHNs TPAKTUYECKUX 3a7a4
IOBCEIHEBHOM JKU3HHU, AJi1 00ecreueHnsl 0€30IacHOCTH CBOEH >KM3HH, PAllMOHATIBHOIO
IIPUPOAOIIOIB30BAHNS U OXPAHbI OKPYKAIOIEH CPEIbI.

Ha noBblitenue 3 peKTHBHOCTH YCBOEHHUS OCHOB (PM3MUECKOU HAYKH UCHOIb3YVIOMCS
credyrouue Memoobl:

OOBICHUTENBHO-UUTIOCTPATUBHBIM, PENPOIYKTUBHBIN, MNPOOJIEMHOE H3JI0KEHUE,
Oecena, yekuus, padoTa C KHUTOM, IEMOHCTPALMOHHBINA 3KCHEPUMEHT, MPAKTUYECKUE
METO/IbI (peleHue 3aa4, 1ad0paTOpHbIE 3aHATHA: (PPOHTATBHBIE TA0OPATOPHBIE padOTHI,
JIOMaITHUE HAOJIIOJCHUS U OTBITHI), CAMOCTOATENIbHAS pad0Ta, KOHTPOJIb (TECTUPOBAHUE,
MMCbMEHHbIE KOHTPOJIbHBIE PA0OTHI, (PU3UUECKUE TUKTAHT, B3aUMOKOHTPOJIb 3a4€T U T.1.)
Y CAMOKOHTPOJIb.

®opMbI OpraHu3anumn 00pa3oBaTeIbLHOr0 MpoIecca
® YPOK-HCCIIEJOBAaHHUE,

ypoK-nabopaTopus,

YPOK-TBOPUYECKHUM OTUET,

YPOK U300peTaTenhCTBRA,

YPOK «Y IUBUTEIBHOE PSIIOM,

ypOK-paccka3 00 yUEHBIX,

YPOK-3aIllUTa UCCIIEI0BATEIHCKUX MTPOEKTOB,

YPOK-DKCHEPTH3a,

ypok «IIaTeHT Ha OTKPBITHEY,

YPOK OTKPBITBIX MBICIIEH;

Y4EOHBIM JKCIEPUMEHT, KOTOPBIM TO3BOJISIET OPraHU30BaTh OCBOCHHUE TaKHUX

AJIEMEHTOB MCCJIEOBATEILCKON JEATEIBHOCTH, KaK TUIAHUPOBAHUE U MPOBEJICHUE

AKCIIEpUMEHTa, 00paboTKa M aHAJIU3 €T0 Pe3yJIbTaTOB;

e JOMAlllHEE 3aJaHUE HCCJIEAOBATEIbCKOTO XapaKTepa MOXKET coueTaTtb B cebe
pa3HOOOpa3Hbie BUABI, MPUYEM TO3BOJSIET TPOBECTH YYEOHOE HCCIICIOBAHUE,
JIOCTATOYHO MPOTSIKEHHOE BO BPEMEHH.

Ha ocHoBanum mnpukaza MuHuctepcTBa 00pa3oBaHus M Hayku Poccuiickoit
@®enepaunn ot 23.08.2017 Ne 816 "OO yrBepxaeHun Ilopsiaka mnpuMeHEHUs
OpraHu3alMsIMH, OCYIIECTBISIOMIMMHU 00Pa30BaTEIbHYIO JEATEIbHOCTh, 3JIEKTPOHHOIO
oOy4eHHs, JUCTAHIIMOHHBIX O0Opa30BATENbHBIX TEXHOJOTMH TMpU  peanu3aluu
oOpa3oBaTeIbHBIX MporpamMMm', B cliydae HEOOXOIUMOCTH, MOXKET OBITh pPEAIM30BAHO
JUCTAaHIIMOHHOE OOy4YeHHWE C TMPUMEHEHHEM JIMCTAaHLMOHHBIX 00pa30BaTeNIbHbBIX

texHonorui (nanee-JOT).
10



OcHoBubiME 35ieMeHTamMu JJOT sBisitoTes: oOpa3oBaTenbHbIe OHIANH-TIATQOPMBI;
ugpoBeie 00pa3OBaTENbHBIE PECYpPChI, pa3MEIEHHbIE Ha 00pa30BaTENbHBIX caillTax;
BUjicokoHpepenun; skype — oOmienue; online-ypoku B Zoom; e-mail; oOnadHbie
CEPBUCHI, DJEKTPOHHBbICE HOCUTEIH MYJIbTUMEAUNHBIX MPUIIOKEHUH K YYeOHHKaM;
AJIEKTPOHHBIE TOCOOUS, pa3pabOTaHHbIE C YUeTOM TpeboBaHMl 3akoHOAaTENbCTBA PD 00
00pa3oBaTeNnbHOMN 1eATeIbHOCTH.

B o6yuenun ¢ npumenenuem JJOT ucnonb3yroTcs Cleayromue OpraHu3alioHHbIe
(dhopmbI yaeOHOM AESITEIIEHOCTH:

®YPOK;

® JICKIIUS;

® KOHCYJIbTAIHS;

®CEeMUHAp;

®[IPAKTHYECKOE 3aHTHUE;

ej1a0opaTopHas padoTa;

®KOHTpOJIbHAs paboTa;

®TECT;

eTBOpYECKas padoTa.

ConpoBokJ€HHE AUCTAHIMOHHOTO OOYYEHHS MOXKET OCYIIECTBIATHCS B CIEAYIOLINX
peXxuMax:

eTeCTUpOBaHUE on-line;

®KOHCYJIbTAIMU on-line;

®[IPEJJOCTABJICHHE METOAUYECKUX MaTEpUaJIOB;

e cornpoBokaeHue off-line (mpoBepka TeCTOB, KOHTPOJIBHBIX PA0OT, Pa3IUYHBIE BUIBI

TEKYILEro KOHTPOJISI U TPOMEXKYTOUHOH aTTECTAINH).

3. Onucanue MecTa y4eOHOIr0 nmpeaMeTa B y4eOHOM IJIaHe

Hucrumnaa  «®usuka» wu3ydaercss ¢ 1-ro mo 2-ii  OaneTHwId  Kiace
xopeorpaduyeckoro  yumiauia (1-i OajgeTHBI  KJacC  COOTBETCTBYET  8-My
00111e00pa3oBaTeIbHOMY KJIaccy).

B Tom uucie:

eMaKcUMalbHas yueOHas Harpy3ka oOyvarouierocs — 186 4acoB, B TOM UHKCIIE:

e00s13aTeIbHAS Ay IUTOPHAs yueOHast Harpy3ka oOydaromierocs: — 136 4acos;

ecamocTosITebHas paboTa oOydaromierocs - 50 4acos.

CamocrosiTennpHass paboTa OOydYarOMIMXCS OCYIIECTBISECTCS B BHUJAE IMOATOTOBKU
JOKJIaJI0B, COOOIIEHUHN U MPE3eHTAli 10 TeMaM U3y4aeMoro Kypca.
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4. /IMYHOCTHBIE, MeTaNlpeIMeTHbIE U NPeIMeTHbIE Pe3YJbTAThI
OCBOEHNS Y4e0HOTI0 MmMpeMeTa

Ilpeomemnvimu pezynromamamu o0ydeHus pusmKe BISIOTCS:

e(popmupoBaHHe TMPEACTABICHUI O 3aKOHOMEPHOW CBSI3W W TI03HABAEMOCTHU
SBJICHUH PUPOJIbI, 00 00BEKTUBHOCTH HAYYHOT'O 3HAHMS; O CUCTEMOOOpa3yIoLIed posH
bu3HUKY 11 pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIl; HAYYHOTO
MUPOBO33pPEHUSI KaK pe3yJbTara MW3YYEHHs] OCHOB CTPOCHHMS MaTepuu U
(yHIaMEHTAJIbHBIX 3aKOHOB (PU3HKHU;

e(popmMupoBaHHE NEPBOHAYAIBHBIX IPEACTABICHUA O (PUINYECKON CYIIHOCTH
SBJICHUNA TNPUPOJbl (MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX),
BUJIaX MaTepuu (BEIIECTBO U I0JIE), IBMXKEHUH KaK CIIOCO0€ CyIeCTBOBAHUS MAaTEPUH;
YCBOEGHHE OCHOBHBIX M€ MEXaHUKH, aTOMHOMOJIEKYJSIPHOTO YYE€HHUS O CTPOCHHH
BEILIECTBA, DJIEMEHTOB JJEKTPOJMHAMHKMA W KBAHTOBOM (U3HKH; OBJIAJCHUE
NOHSATUWHBIM aNMapaToM U CUMBOJIMYECKUM SI3BIKOM (PUBHKU;

®[IpUOOPETEHUE ONBbITA TPUMEHEHHS] HAYYHBIX METOJOB IMO3HAHUs, HAOIIOICHUS
¢u3MuecKUX SABJICHUM, TMPOBEACHHUS OIBITOB, MPOCTBIX HKCIEPUMEHTAIBHBIX
UCCIIEOBAaHNMN, MPAMBIX U KOCBEHHBIX M3MEPEHUN C MCIOJIb30BAHHEM AHAJIOTOBBIX U
IU(POBBIX H3MEPUTENbHBIX MPUOOPOB; MOHMMAaHHE HEU30EKHOCTH IMOTrPEUIHOCTEN
JTH00BIX U3MEPEHUN;

®[IOHUMaHUE (PU3NYECKUX OCHOB M NPUHLMIIOB AEHCTBUSA (pabOThl) MAalIMH U
MEXaHU3MOB, CPEACTB MEPEABUKEHUS U CBSI3U, OBITOBBIX IPUOOPOB, TPOMBIILIEHHBIX
TEXHOJIOTUYECKUX MPOLECCOB, BIUSHHA HUX HA OKPYXKAIOLIYI0 Cpeay; OCO3HAHUE
BO3MOJKHBIX IPUYMH TEXHOTEHHBIX U 3KOJIOTHYECKUX KaTacTpod;

®0CO3HaHUE HEOOXOAMMOCTH NPUMEHEHUS JOCTUKEHUN (PU3UKHU U TEXHOJIOTUM TSt
PaLMOHAIBHOTO IPUPOIOIIOIb30BAHUS;

®OBJAJICHHE OCHOBaMU 0€30MaCHOTO  HCIOJIb30BaHHUS  €CTECTBEHHBIX U
VCKYCCTBEHHBIX 3JIEKTPHYECKUX U MArHUTHBIX I1OJIEH, SIIEKTPOMarHUTHBIX U 3BYKOBBIX
BOJIH, €CTECTBEHHBIX U UCKYCCTBEHHBIX MOHU3UPYIOIIHNX U3TYyUYCHHU BO U30€kKaHUE UX
BPEAHOIO BO3AECUCTBUSA HA OKPYXKAIOLIYIO CPEly M OPTaHHU3M YEJIOBEKa,

®pa3BUTHE YMEHHUS IUIAHUPOBATH B TMOBCEAHEBHOW MU3HU CBOM JEUCTBUA C
NPUMEHEHHEM TMOJIYYEHHbIX 3HAHUM 3aKOHOB MEXAHWKH, AJIEKTPOJHHAMUKH,
TEPMOJIMHAMUKH U TETJIOBBIX SIBIICHUH C LEJIbI0 COEPEXKEHUS 310POBbS;

e (popmMupoBaHME MPEACTABICHUNA O HEPALMOHAIIBHOM HCHOJIb30BAHUM MPUPOIHBIX
pECypcoB M 3HEpPrUHU, 3arpsA3HEHUN OKpYyXKarolleld cpeapl Kak CIEICTBHH
HECOBEPIIEHCTBA MAllIMH U MEXaHU3MOB.

Juunocmuvimu pezynomamamu o6ydeHus: GU3NKe SIBISIOTCA:

* cQOpMHUPOBAHHOCTH IIO3HABATEIBHBIX HMHTEPECOB Ha OCHOBE Pa3BHUTHUSA
MHTEIJICKTYyaTbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH yUalInuXxcs;

* yOKICHHOCTh B BOBMOXXHOCTH TIO3HAHHUS TIPUPO/IBI, B HEOOXOAMMOCTH Pa3yMHOTO
UCTIONIb30BaHUsl JOCTHIKCHUM HAyKW W TEXHOJOTHH Ml JalbHEHIIEero pa3BUTHS
YeJIOBEYECKOr0 OOIIECTBA, YBaOKEHHUE K TBOpPIIAM HAyKH M TEXHUKH, OTHOIICHHE K
(bu3MKe KaK 3JIeMEHTY 00111e4eI0OBEYeCKON KYJIbTYPHI;

* CaMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUH U MPAKTUUYECKUX YMEHHII;
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TOTOBHOCTB K BbIOOPY KU3HEHHOT'O IIyTH B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMU
Y BO3MOXHOCTSIMU;

* MOTHBALIMA 00pa30BaATEIBHON JIEATEIBHOCTH HIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO-
OPUEHTHUPOBAHHOIO MOAX0/a;

* (opMmHpoBaHME LIEHHOCTHBIX OTHOIIEHUN JAPYr K JAPYry, YUWUTEII0, aBTOpam
OTKPBITUN U N300pETEHM, pe3yapTaTaM 00yUeHMUS,;

e BOCIMTAaHHE POCCUKCKOMN IPaXJAHCKOW MJICHTUYHOCTH: MATPUOTHU3MA, YBAXKECHHUS
Kk OTeuecTBy, NPONUIOE U HACTOALLIEE MHOTOHALIMOHAIBHOTO Hapoa Poccuu; oco3Hanue
CBOCH JTHUYECKOW ITPUHAIJICKHOCTH, 3HAHWE WCTOPHUH, A3bIKA, KYJIBTYpPBI CBOETO
HapoJa, CBOEro Kpasi, OCHOB KYyJbTYPHOTO Hacieaus HapoaoB Poccuu m denoBedecTsa;
YCBOCHHE T'yMAHUCTUYECKUX, JEMOKPATUYECKMX M TPAAULMOHHBIX LEHHOCTEU
MHOTOHAIIMOHAIBHOTO POCCHICKOTO OOIIeCTBa; BOCIUTAHUE YYBCTBA OTBETCTBEHHOCTHU
u nonra nepen Poaunoi;

e (opMmHupoBaHME OTBETCTBEHHOTO OTHOLIEHMsS K YYEHHIO, TOTOBHOCTH U
CHOCOOHOCTH O00y4YaromMXcsi K CaMOpa3BUTUIO M C€aMOOOpPa30BAHHIO Ha OCHOBE
MOTHBAlUM K OOYYEHHIO U TO3HAHHWIO, OCO3HAaHHOMY BBIOOPY M IIOCTPOEHUIO
JanbHENIeH NHANBUIYAIIbHON TpaeKTOPUHM 00pa30BaHus Ha 6a3e OPUEHTUPOBKH B MUpE
npodeccuii. M OpoPECCHOHATBHBIX  MPEANOYTEHMH C  yY4E€TOM  YCTOMUYMBBIX
NIO3HABATEJIbHBIX HMHTEPECOB, a TaKXK€ HAa OCHOBE (OPMHUPOBAHUS YBaKUTEIHLHOTO
OTHOILICHHUS K TPYAY, Pa3BUTHUS OIbITA YYACTHS B COLMAIBHO 3HAYMMOM TPYIE;

e (opMupoBaHUE LETOCTHOIO MUPOBO33PEHHMS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAYKHM U OOIIECTBEHHOW NPAKTUKH, YUUTHIBAIOLIEIO COLIMAIIBHOE,
KyJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOIO MHUPA.

Memanpeomemmuvimu pezyromamamu o0yueHus: GU3NKE SABISIOTCS:

* OBJIQJICHUE HABBIKAMHM CAMOCTOSITEJIBHOTO MPHUOOPETEHHS] HOBBIX 3HAHUU,
OpraHu3alui  y4eOHOW  JESITeNbHOCTH, TIOCTAHOBKHM II€JieH, TUIaHUPOBAHUS,
CAaMOKOHTPOJISI M OLEHKH pe3yJbTaTOB CBOEU NEATEIBHOCTH YMEHUSMM INPEABUIETH
BO3MOXKHBIE PE3YJIbTATHl CBOUX JICUCTBUM;

* MOHMMAaHHME pA3IMYUN MEXKAY HMCXOAHBIMU (PaKkTaMW W THUNOTE3aMHU IS HX
OOBSICHEHUSI, TEOPETUUYECKMMH MOJEISIMH MU pPEaJbHbIMU OOBEKTAaMH, OBJAJICHUE
YHUBEPCAIbHBIMU yUYE€OHBIMHU JICUCTBHSIMHU Ha MpUMEpax TUMOTe3 ISl OO0BSCHEHUS
M3BECTHBIX (DAKTOB U HKCIEPUMEHTAJIbHON TPOBEPKU BBIABUTAEMBIX THIIOTE3,
pa3pabOTKU TEOPETUUECKUX MOJIEJICH MPOIECCOB WU SIBJICHUM;

* (opmupoBaHMe yMEHUN BOCHPHUHHMMATh, IepepadaTbiBaTh M MPEAbIBIATH
MH(}OpMaLMIO B CIOBECHOW, 00pa3HOW, CUMBOJMYECKON (hopmax, aHAIU3HpPOBATH U
nepepadaThiBaTh MOJYYEHHYI0 HH(OpMANUI0O B COOTBETCTBUU C TMOCTABICHHBIMU
3a/layaMu, BBIAENATh OCHOBHOE COJIepKaHUE MPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM
OTBETHI HA MTOCTABJICHHBIE BOIIPOCHI U U3JIarathb €ro;

* MpruoOpETEHNE OTBITA CAMOCTOSATEILHOTO IMOMCKA, aHaTu3a U 0TO0pa nHpopmaIuu
C UCTIOJH30BAHUEM PA3JIMYHBIX NCTOYHUKOB M HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUN
JUISL pEeIIeHUs TIO3HABATEIbHBIX 3a/1a4;

* pa3BUTHE MOHOJOTMYECKOW M JUAJOTHUYECKON peuH, YMEHUs BBIPAXKATh CBOU
MBICJIM U CIIOCOOHOCTH BBICIYIIMBAaTh COOECEIHUKA, MOHUMATh €ro TOYKY 3PEHMS,
MIPU3HABATh MPABO JIPYTOro YEJIOBEKA Ha NHOE MHEHUE;

®* OCBOCHHC IIpHUCMOB ,Z[CﬁCTBI/Iﬁ B HCCTAHAAPTHBIX CHUTYAIHAX, OBJIAACHUC
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ABPUCTUYECKUMHU METOJaMU pelIeHUs MpoOeM;

* (¢opmupoBaHHEe yMEHHI paboTaTh B TPYIIE C BHIIOJIHEHHUEM Pa3TUYHBIX
COILIMAJIBHBIX POJIEH, MIPEACTABIATh U OTCTAMBATh CBOM B3IJISAbI U yOEKIEHUS, BECTU
TUCKYCCHIO.

B pe3ynbTaTe 0cBOCHUS TUCHUILITMHBI 00yUYalOIMUNACS TOJKEH YMeTh:

. OMKCHIBATH U OOBICHATH (PU3NUECKUE SIBJIICHUS: PABHOMEPHOE MPSIMOJIMHENHOE
JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIUHENHOE JBUKEHUE, ITIepeady 1aBJICHUS KUIKOCTH
W razaMy, IUIaBaHUE TeJ, MEXaHW4YecKue KojebaHus ¢ BOJHBI, AU(Qy3uIo,
TEIJIONPOBOAHOCTh, KOHBEKLHWIO, HW3JIyYeHHE, HCIapEHHE, KOHJICHCALHUI0, KUIIEHUE,
IUIaBJICHUE, KPHUCTAJUIM3ALUIO0, 3JIEKTPU3ALMIO TeJl, B3aUMOJCHCTBHUE 3JIEKTPUUYECKUX
3aps10B, B3aMMO/JICHCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM,
TEIUIOBOE JIEMCTBUE TOKA, SJIEKTPOMArHUTHYI0 MHAYKIHUIO, OTPAXKECHUE, MIPEJTOMIICHUE U
IUCIIEPCUIO CBETA;

. UCIOJIb30BaTh (pu3nyeckue NpuOOpbl U U3MEPUTEIbHBIE WHCTPYMEHTHI IS
U3MEpPEHHs] (PU3NYECKUX BEJIIMYMH: PACCTOSHUSA, NPOMEKYTKA BPEMEHHU, MACChHI, CHJIbI,
JABJICHUS, TEMIIEPATYyPBbI, BIAKHOCTH, BO3AyXa, CUJIbI TOKA, HAIIPSLKEHUS, SJIEKTPUYECKOTO
CONPOTHUBJIEHUS, pa0OTHI U MOIIHOCTHU AJIEKTPHUUECKOTO TOKA;

o MPEACTABISATh PE3YNbTaThl M3MEPEHUN C MOMOIIbI0 TaOIuL, rpapuKoB U
BBIABJISITh HAa 3TOM OCHOBE JMIIMPUYECKHE 3aBUCHUMOCTH: IyTH OT BPEMEHH, CHIIbI
YOPYTrOCTU OT YJUIMHEHHUSI MPY>KUHBI, CHJIbI TPEHHSI OT CHJIBI HOPMAJbHOIO JAaBJICHUS,
nepuojia KoiaeOaHuii MasgTHUKA OT JJIMHBI HUTH, TIEpUOJa KoJieOaHUM rpy3a Ha MPYKUHE
OT MaccChl Ipy3a U OT )KECTKOCTH NIPYKUHBI, TEMIIEPATYPbI OCTHIBAIOIIETO TEJIa OT BPEMEHH,
CUJIbI TOKA OT HAIPSDKEHHS HA YYacTKE IEMU, yrila OTPa)KE€HUs OT yIJia MaJeHUs CBETA,
yTiia MPEJOMIIEHUS OT yrja NaJeHUs CBETA;

° BBIPAXATh PE3YyJIbTAThl U3MEPEHUN U PACUETOB B €AMHHULIAX MeEXIyHApOIHOU
CHUCTEMBI;

o peliaTth 3a7a4i Ha IPUMEHEHUE U3YYEHHBIX (PU3NUYECKUX 3aKOHOB;

o OCYIIECTBJISITh CAMOCTOSTEIBHBIN MOUCK HH(DOPMAIIUU €CTECTBEHHO - HAYYHOTO

CoJIep KaHMsl C UCTIOJIb30BAaHUEM PA3IIMYHBIX HCTOYHUKOB (Y4EOHBIX TEKCTOB, CITPABOYHBIX
Y HAy4YHO — TOMYJISIPHBIX M3IaHUM, KOMIIBIOTEPHBIX 0€3 MaHHBIX, pecypcoB MHTepHETA),
ee 00padOTKy M TpeNCTaBlieHUE B pa3HbIX (opMax (CIOBECHO, C MOMOIIbIO rpaduKOB,
MaTeMaTHYECKUX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);
® HCITOJIB30BATh MPUOOPETECHHBIC 3HAHUS U YMEHUS B TIPAKTHICCKOU NESITEIBHOCTH U
MMOBCETHEBHOM KU3HU IS
e oOecrieueHrs O€30MACHOCTH B TIPOIIECCE MCTIOIB30BAHMS TPAHCTIOPTHBIX CPEICTB,
AIEKTPOOBITOBBIX MPUOOPOB, MIEKTPOHHON TEXHUKHU;
® KOHTPOJII 3a HMCHPABHOCTHIO SJIEKTPONPOBOIKU, BOJOIMPOBOJA, CAHTEXHUKU U
ra30BbIX MPHOOPOB B KBAPTHUPE;
® PAIMOHAJILHOTO MMPUMEHEHUS TIPOCTHIX MEXaHNU3MOB;
® OIICHKHU O€30TaCHOCTH pauallMOHHOTO (hOHA.
B pe3ynbTaTe 0CBOCHMS TUCIUILTAHBI 00YUYaIOIIUNACS TOJDKEH 3HATD:
® CMBICI TOHSTHM: (U3UYECKOE SBICHHWE, (PU3NYECKU 3aKOH, BEIIECTBO,
B3aMMOJICUCTBHE, JICKTPUICCKOE MOJIe, MAarHUTHOE TI0JIe, BOJIHA, aTOM, aTOMHOE SI/IpO,
NOHU3HPYIOIINE U3TyUEHUS;
® CMBICHT (PM3UYECKUX BEJTUYHH: ITyTh, CKOPOCTh, YCKOPEHHE, Macca, IJIOTHOCTh, CHJIA,
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® J1aBJICHUE, UMIIYJIbC, padOTa, MOIIHOCTb, KHHETUUECKAs SHEPIUs, OTEHIIUAJIbHAS
SHEprus, KO3(PPUIMEHT IOJE3HOrO JEHCTBUS, BHYTPEHHSS HHEpPrus, TemIepaTypa,
KOJIMYECTBO TEIUIOTHI, YAENbHAs TEIJIOEMKOCTb, BIJIAJKHOCTb BO3/yXa, JJICKTPUUYECKHM
3apsl, CWIa DJIIEKTPUYECKOrO0 TOKA, JJIEKTPUYECKOE HAIPSDIKEHUE, JIJIEKTPUYECKOE
COIIPOTHBIIEHHE, paboTa M MOIIHOCTb 3JIEKTPHUECKOro0 TOKa, (POKYCHOE pacCcTOsHHE
JIVH3BI,

e cMmbicn (Qusndyeckux 3akoHOB: Ilackamsa, Apxumena, HploToHa, BceMHpPHOTrO
TATOTEHHUsI, COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOM DHEPIUM, COXPAHEHUS DHEPTUU B
TEIUIOBBIX IIPOIECCaX, COXPAHEHMUS JJIEKTPUYECKOro 3apsnma, Oma 1 ydacTka
ekTpudeckor uenu, /xoyns — JleHna, nmpsMOJMHEHHOTO paclIpOCTpaHEHUs CBETa,
OTpa)X€HUs CBETA.
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5. Copep:xxanue yueOHOIro npeaMmera

TenioBble ABJICHUS

TenmoBoe paBHOBecue. Temmeparypa. BuyTtpeHuss »sHeprus. PaGora wu
temionepenaya. Bun remnonepenauu. KonndectBo temnotel. MicnapeHue U KOHAEHCALNS.
Kunenne. Bnaxnocts Bo3nyxa. IlnmaBneHune m kpucramumzanus. 3aKOH COXPaHECHUS
SHEPIruM B TEIUIOBBIX MPOIIECCaX.

[IpeoOpazoBanue sHepruu B TerwioBblx MamuHax. KIIJ[ TemmoBoi MamuHBLL
DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.

JleMoHcTpanun

1. IlpuHOMD KEUCTBUS TEPMOMETPA.

TennonpoBOIHOCTh Pa3IMYHBIX MATEPUATIOB.

KoHBek1us B )KUJIKOCTSAX U raszax.

Tennonepenaya myreM U3Iy4EHHUS.

SIBneHue ucnapeHus.

IToCTOSIHCTBO TeMIiepaTypbl KAIIEHUSI )KUKOCTH IIPH IIOCTOSIHHOM JIaBJICHUH.
[TonmxeHue TeMneparypsl KUIEHUS )KUIKOCTH ITPU IOHWKEHUH JTABIICHUS.
Habitoienne KoH1eHcauy MapoB BOJbI HA CTAKAHE CO JIbJIOM.

XA B LD

JlabopaTopHbie pabOThI

1. HccnenoBaHue M3MEHEHHUS CO BPEMEHEM TEMITEPATYpPhl OCTHIBAIOILIEH BOBI.

2. W3yueHwue sBieHMS TEIII00OMEHA ITPU CMEIIMBAHUY XOJIOJAHON U TOPSYEH BOABI.

3. H3mepeHne BIa)KHOCTH BO31yXa.

Bo3MokHBIE 00BEKThI IKCKYPCUI: XOJIOAWIBHOE NPEANPUATUE, UCCIEA0BATENbCKAS
nabopaTopus WM 1IEX MO BhIPALTMBAHUIO KPUCTAILIIOB, HHKY0ATOP.

DileKTPpUUYeCKHUe SIBJICHUS

OnekTpu3alus Tell. DIEKTpUYEeCKUW 3apsia. J[Ba BHIA 3JEKTPUUECKUX 3apsI0B.
3aKOH COXpaHEHUS ANEKTPUUECKOTr0 3apsaia. DIEKTPUUECKOE TOJIE.

[TocTtostHHBIN 2nekTpudeckuii ToK. CHila TOKa. DJIEKTPUYECKOE COMPOTHUBJICHHUE.
DnekTpuueckoe HanpsikeHue. [IpoBOIHMKHM, NHAJIEKTPUKA U MOJYIPOBOJHHUKU. 3aKOH
Owma f171s1 ygacTKa dJeKTprUIecKkoi rienu. PaboTa m MOIIIHOCTD 3JIEKTPUYECKOTO TOKA. 3aKOH
Jlxoyns-Jlenna. [lpaBuna Ge3omacHOCTH TpU pabOTE€ ¢ MCTOYHUKAMHU DJIEKTPUUECKOTO
TOKA.

JleMoHCTpauuu

1. DnexTtpuzanus Te.

2. JIBa poaa 3NEKTpUYECKUX 3apsIOB.

3. YCTpo#CTBO U ACHCTBUE IEKTPOCKOIIA.

4. 3aKOH COXpaHEHHMs DICKTPUUYECKHUX 3apsA0B.
5. TIpoBOIHUKM U U30ISATOPBL.

6. HCcTOYHUKYM MOCTOSTHHOTO TOKA.

7. V3mMepeHue CUIIbl TOKA aMIIEPMETPOM.
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8. HM3mepeHue HaNpsHKEHUS BOJIBTMETPOM.
9. PeoctaT u Mara3uH CONPOTUBIICHHI.
10. CBoiicTBa OIyNpPOBOJHUKOB.

JlaGopatopHbie paboThI

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA B TIPOBOJHHKE OT HATPSIKEHUSI.
N3ydenne nocneaoBaTeabHOro COeTMHEHHS POBOIHUKOB.

N3ydenne napaaienbHOT0 COSAMHEHUS TPOBOAHUKOB.

PerynupoBanue CHIIbI TOKa PEOCTATOM.

N3mepenune 31eKTpUIecKOTO COMPOTUBIICHUS TTPOBOTHUKA.

W3mepenue MOITHOCTH 3IEKTPUUECKOTO TOKA.

A

MarnuTHbI€e SIBJICHUSA

ITocTosiHHBIe MarHuThl. B3anMoaelicTBue MarHuToB. MaruuTHoe 1mose. MaroHuTHoe
0JIE MOCTOSIHHOTO TOKA. /[eMCTBME MarHMTHOIO TI0JI1 HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATEND ITIOCTOSHHOTO TOKA.

JleMoHCTpauuu

1. OmnbIT OpcTena.

2. MarsauTHoe noJie Toka.

3. [elicTBHE MarHWTHOIO MOJIS HA POBOJHUK C TOKOM.
4. YCTpOWCTBO AIEKTPOJBUTATENA.

JlaGopatopHbie pabOThI
1. HM3ydenue nmpuHOMINA IEVCTBUS DJICKTPOIBUTATEIIS.

CaeToBbIe SIBJICHHUS

CBer — anekTpoMarHuTHas BosiHa. [IpsMoiMHEHOE pacnpoCTpaHEHUE CBETA.
OtpaxeHnue u npenomiieHue cBera. [1nockoe 3epkano. JInun3el. @POKyCHOE paccTOsSTHUE U
onThueckas cuwia TuH3bl. OnTudeckue npubdopsl. Jucnepeus ceera.

JlemoHCTpauuu

1. TlpssmonuHENHOE pacIpPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Ipenomnenue ceera.

Xon nyuei B coOuparolieit JimH3e.

X0 Iy4ell B pacCerBaroIIeH JUH3E.

[TocTpoeHre n300paskeHUit ¢ MOMOIIBIO JIUH3.

[TpuHIMO KeMCTBUS MPOEKIIMOHHOTO amnmapara u ¢poToanmnapara.
Jucriepcus 6eroro cpeTa.

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

XA R WD

JlaGopaTopHbie pabOTHI
1. U3mepenue poKyCHOTO pacCTOSIHUSI COOUPAIOIIEH JTMH3BI.
2. Tlomydyenue n300pa’keHU C TOMOIIBIO COOUPAIOIIEH JINH3HI.
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MexaHuka

OCHOBBI KHHEMATHKHU

Mexannueckoe aBmxkeHue. OtHocuTenbHOEe JBWKEHHE. (CucTeMa oOTcuera.
MarepuansHasg Touka. Tpaekrtopus. [lyte u mnepememenne. CKOpPOCTh — BEKTOpPHAs
BeIMYMHA. Moaynb BEKTOpa CKOpPOCTH. PaBHOMEpHOE MNpSAMOJIMHEWHOE JBUYKEHHUE.
OTHOCHUTENTFHOCTh MEXAHWYECKOTO NBIDKCHUA. ['pauKky 3aBUCHUMOCTH TYTH M MOIYJIS
CKOPOCTH OT BPEMEHHU JIBUKCHHUSI.

YckopeHue — BekTOpHasi Benu4rHa. PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JABUKECHHE.
['padmkn 3aBUCHMOCTH TYTH W MOXYJII CKOPOCTH PAaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JIBUYKEHUSI OT BPEMEHU JBUKCHUSI.

JIBi>keHHEe 1O OKPY>XKHOCTH C TOCTOSHHOW IO MOJYII0  CKOPOCTHIO.
LlenTpocTpeMuTeIHbHOE YCKOPEHHUE. Y CKOPEHHE CBOOOHOTO TIACHHS.
®poHTaNbHBIE JTA00PATOPHBIE pAOOTHI
HccnenoBanue paBHOYCKOPEHHOIO JBUKEHHS Tejla 0€3 Ha4aJlbHOM CKOPOCTH.
JleMoHCTpanuu
OTHOCUTENBHOCTD IBUKEHHSI.

[IpssMoIMHENHOE M KPUBOJIUHEWHOE IBUXKEHUE.

Ctpobockorl.

Coupomerp.

CoxeHue nepeMeIeHnn.

[Tanenue Ten B BO3ayXe U pa3psbkeHHOM rasze (B TpyOke HproToHa).
OrnpeneneHne yCKOpeHUs pu CBOOOHOM MaiCHUH.

Hamnpagiienne ckopocTy Ipu ABUKEHUU 110 OKPY>KHOCTH.

O NN W

OCHOBBI JUHAMHUKH
WNuepuus. HepTHOCTH TEII.
ITepBriit 3akoH Hprorona. MuepunanbHas cucrema orcuera. Macca — ckansipHas
BennunHa. Cuiia — BeKTopHas BennunHa. Bropoit 3akoH Hetotona. CrioxeHue cui.
Tpetuit 3akoH HbroroHa. ['paBUTAllMOHHBIE CHUJIBI. 3aKOH BCEMUPHOTO TATOTEHUSI.
Cuiia TSKecTH.
JIBM>KEHNE HCKYCCTBEHHBIX CITyTHUKOB. PacyeT nmepBoi KOCMHUYECKON CKOPOCTH.
Cuia ynpyroctu. 3akoH ['yka. Bec Tena, ABHKYIIErocs ¢ yCKOPEHUEM 10 BEPTUKAIH.
HeBecomocTts u nepesarpysku. Cumna TpeHus.
®poHTaNbHBIE TA00PATOPHBIE PAOOTHI
N3mepeHne ycKopeHus: CBOOOTHOTO MaJICHUS.
JlemoHCcTpanuu
[IposiBieHne nHepLUU.
CpaBHeHue Macc.
Nsmepenne cu.
Bropoii 3akon HeroToHa.
CnoxeHue cui, IeUCTBYIONIMX HA TEJIO MO/ YIJIOM APYT K APYTY.
Tperuii 3akoH HproToHa.

N NN
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3aKOHBbI COXPAHEHNSI B MEXAHUKE

Nmnynbe Tena. 3aKOH COXpaHEHUs UMITYJIbca. PeakTUBHOE ABUKEHUE. Y CTPOMCTBO
PaKETHI.

3nauenue padot K.D. [{nonkoBckoro ajis KOCMOHaBTHKU. [[OCTH)KEHUSI B OCBOCHUH
KOCMHUYECKOTO ITPOCTPAHCTRA.

JlemoHcTpanuu

1. 3akoH coXpaHEHUs UMITYJIbCA.

2. PeakTuBHOE IBIKECHHE.

3. Mopenb pakeTsl.

MexaHnnuyeckue Koje0aHusl M BOJHbI

KonebarensHoe nmkenne. CBOOOIHBIE KOeOaHUsI. AMIUIUTY/a, TIEPUOJI, YacTOTa,
daza.

Marematnueckuii masTHUK. Dopmyrna Tmepuoaa KojaeOaHWM MaTeMaTHYECKOIo
MasTHHKa. Kosebanus rpy3a Ha npyxuHe. dopmyia mepuoaa KojeOaHud MPY>KUHHOTO
MasTHHKA.

[IpeBpartieHue 3HEPruM Mpy KosiedaTeIbHOM JIBIKCHUH. BhIHY K IeHHBIE KOJICOaHMS.
Pe3onanc.

Pacnipoctpanenne kojebanuii B ympyrux cpenax. IlomepedHble W IPOIOJIbHBIC
BOJHBL. J[imHa BosiHBL. CBSI3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ PacCIpOCTpaHCHUS U
MEPUOJOM (HaCTOTOM).

3BYKOBBIE BOIHBL. CKOPOCTBH 3BYKa. | pOMKOCTB 1 BBICOTA 3ByKa. DX0. AKYCTUYECKHAN
pe30HaHC. YIbTPa3ByK U €ro MPUMEHEHHUE.

®poHTaNbHbBIE Ja00paTOpHBIC PAOOTHI

HccnenoBanue 3aBUCUMOCTH TE€PUOJIa M YAaCTOTHI KOJEOAHMIT MaTEeMaTU4YeCKOIro
MasiTHUKA OT €r0 JIJINHBI.

JlemMoHCTpanuu
1. CoOoxanble Koe0aHus ITpy3a HA HUTH U TPy3a Ha IPYKUHE.
2. 3aBUCHUMOCTb Tiepuoja KojeOaHui rpy3a Ha MPYKHUHE OT KECTKOCTH TMPY>KUHBI U
Macchl Ipy3a.
3aBUCUMOCTH Mepuoa KoJieOaHui Ipy3a Ha HUTH OT €€ JUTHHBI.
BoIHyX1€eHHBIE KOJIeOaHUS!.
Pe3onaHc MasiTHUKOB.
[IpuMeHneHne MasiTHHUKA B Yacax.
PacnipocTpanenue monepeuHbIx U MPOI0JIbHBIX BOJIH.
Koneb6mromuecs tena kak ICTOYHUK 3BYKa.
3aBUCHMOCTh TPOMKOCTH 3BYKa OT aMIUTATYAbI KOJICOAHUH.
10 3aBHUCHUMOCTD BBICOTHI TOHA OT YaCTOThI KOJICOaHMIA.

C PN L AW

DJIeKTPOMATHUTHBIE SIBJICHUS

MarunutHoe noJsie. OMHOPOIHOE U HEOAHOPOAHOE MarHuTHOE noJie. Hanpasienue
TOKa W HampaBlieHWe JIMHUKA ero MarHuTHoro mons. [IpaBunmo OypaBumka.
OnextpomaruuThl. [locTossHHbIE MarHuTbl. MarnutHoe mosie 3emun. OOHapyXeHHE
MAarHuTHOTO noJi. [IpaBuiio sieBoit pyku. JleiicTBHE MarHUTHOTO IMOJII HA NPOBOJAHUK C

TOKOM. OJIEKTPOU3MEPUTEIbHBIE TPUOOPHI. DJIEKTPOJBUIaTelib MOCTOSHHOTO TOKa.
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NHpykiuss MarHUTHOTO 1oJisl. MAarHWTHBIA TOTOK. OJEKTPOMArHWTHAsT WHIYKIIUAL.
Ilepemennniii Tok. ['eHepaTop nmepemeHnHoro Toka. IIpeobpasoBaHue AIEKTPOIHEPTUU B
AJIEKTpPOreHeparopax. OKOJOTUYECKHE MpOoOJEeMbl, CBS3aHHbIE C TEIUIOBBIMU H
TUAPOIIEKTPOCTAHIUSAMH.  DJIEKTPOMATHUTHOE  TOJIE.  DJIEKTPOMArHUTHOE  TOJIE.
DJIEKTpOMAarHuTHele BOJHBL. CKOPOCTh PACHPOCTPAHEHHS JIIEKTPOMArHUTHBIX BOJIH.
DJIEKTPOMarHuTHas IPUPO/IA CBETA.

®poHTATBHBIE JTA0OPATOPHBIE paOOTHI

N3ydeHue ABiIeHUS JIEKTPOMAarHUTHOW HHAYKIIHAH.

JleMoHCTpanumn
1. OGHapyXeHHE MAarHUTHOTO TIOJISI IPOBOAHUKA C TOKOM.
2. Pacnono)keHre MarHUTHBIX CTPEIOK BOKPYT MPSIMOTO MPOBOJHUKA C TOKOM.
3. YcwieHue MarHMTHOIO MOJsl KaTYIIKM C TOKOM BBEJICHHEM B HEE KEJIE3HOTO
CepAcYHUKa.
4. IlpuMeHEeHHE JICKTPOMArHuTOB.
5. JIBueHue mpsMOro MPOBOJHUKA U PAMKH C TOKOM B MarHUTHOE TIOJIE.
6. YCTpOMCTBO U JEHUCTBUE JEKTPUYECKOTO ABUTATEII MOCTOSIHHOTO TOKA.
7. Moaenb reHepaTopa NEPpEMEHHOT0 TOKA.
8. BzamMopaelicTBHE MOCTOSIHHBIX MAarHUTOB.

CrpoeHue aTomMa U aTOMHOIO SApPa

PannoakTMBHOCTh KaK CBUACTEILCTBO CJIOKHOTO CTPOEHUSI aTOMOB. Albda-, 6eTa -
Y raMMa-u37Ty4eHUSL.

Omneitel Pezepdopaa. SAnepnas monens aTroma.

PannoakTuBHBIE TPEBPAILICHUSI ATOMHBIX SIJIEP.

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

SAnepnsbie peakiuu. Jlenenue u cunrtes saep. CoxpaHeHHe 3apsa0BOr0 U MacCOBOTO
YUCeJl IIPU AIEPHBIX PEAKIUSX.

DHeprus CBSI3U 4acTHI] B siApe. Bolaenenre sHeprun npu JEJICHUH U CUHTE3E sSIAep.
Nznydenne 3Be3n. SnepHas sHepreTuka. DKOJIOTMUECKHE MPOOJIeMbl pabOThl aTOMHBIX
3JIEKTPOCTAHIIUH.

Mertoapl HaOIIOIEHUS U PETUCTPAIIUU YacTHI] B siepHOM pusnke. Jlozumerpusi.

dpoHTaJIbHAS JJadopaTopHas padora

N3yueHue neneHus sapa atoma ypasa o ¢potorpaduu TpEKOB.
M3ydyeHne TpeKOB 3apsHKEHHBIX YaCTHIT ITO TOTOBBIM (hoTOrpadusim.
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6. TemaTuuyeckoe NJIAHUPOBaHME

1(8) knace
KoimnuecTBo
KounuecTBo
Moay- KonuuecTBo KOHTPOJIb-

Conep:kanue nporpamMmbl Jaboparop

roaue 4acoB HBIX padoT u
HBIX padoTt

3a4€TOB

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

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

Hroro 68 11 8
2 (9) kiaacc
KouuvecTBO
KosnuecTBo
Houny- KosmuectBo KOHTPOJIb-
Coaep:xaHnue nporpaMmal JaboparTop
roaue yacoB HBIX padoT H
HBIX padoT
3a4eTOB

1 3aKoHbI B3aNMOeHCTBUSA U 27 2 2
JABUKEHUS TeJl.

Mexannuyeckue K0Jae0aHUsSI U BOJTHBI. 5 1 -
3ByK.

2 Mexann4yeckue K0J1e0aHUsI U BOJHBI. 6 - 1
3ByK.

DJIeKTPOMArHUTHOE ToJIe. 12 2 1
CTpoeHue aToMa U aTOMHOTO si/Ipa. 10 2 1
Crpoenne u 3BoJI01MA BeeneHHoi. 5 - -
IToBTOpEHHE. 2
CamocrosiTesibHas padora. 1

Hroro 68 7 5
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7.01lnanupyemMble pe3yJbTAaThl H3YyUYeHHs Y4eOHOT0 NpeaMeTa

BoInyCKHMK HAYYHUTCS:

e coOnroAaTh MpaBmiia OE30MaCHOCTH M OXpaHbl TPyAa MpHU paboTe ¢ y4eOHBIM H
J1a00paTOPHBIM 000PYIOBaHUEM;

® [IOHUMAaTh CMBICI OCHOBHBIX (DU3MYECKUX TEPMHUHOB: (PU3NYECKOE TEJo,
busmndeckoe sBieHue, PU3nyeckas BEIMUMHA, CAMHUIIBI U3MEPEHHUS;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOIIHN (PUZNIECKUX
METO/IOB;  AHAJIM3UPOBATh  OTAEJbHBIE ATalbl MPOBEICHUSA  HCCIECIOBAaHUN U
MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOICHUN U OIBITOB;

® CTaBUTh ONBITHI MO HCCIECIOBAHUIO (PU3UUYECKUX SBICHUM WIH (U3NYECKUX
CBOMCTB Tell 0e€3 HCMOJb30BAaHUSA NPSIMBIX H3MEPEHUH; MpPU 3TOM (POPMYIHPOBATH
npobiemy/3afady y4yeOHOro 3KCHEpUMEHTa; cOOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOIO
000py10BaHusl; IPOBOAUTD ONBIT U (POPMYIUPOBATH BHIBOIBL.

[Tpumeuanue. Ilpu mpoBeneHUM  HUCCIENOBaHUS  (PU3MYECKUX  SBJICHUH
M3MEpPUTEIbHBIE TMPUOOPHI UCHOJIB3YIOTCS JIMIIb KaK NaTYUKA U3MEPEHHsS (PU3HMUECKUX
BEJIMYMH. 3allUCH MOKa3aHUH MPSMBIX U3MEPEHUM B 3TOM Cily4dae He TpeOyeTcs.

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

® [IPOBOJUTH MpsIMblE H3MEpPEHUsl (U3MUYECKUX BEJIMYMH: BpPEMS, PACCTOSIHHE,
Mmacca Tena, o0beM, cuila, TeMIeparypa, aTMOC(EpHOE JaBJIE€HUE, BIAXHOCTh BO31yXa,
HaIpsDKEHUE, CUJla TOKA, pailalliOHHbIN (OH (C UCIOIb30BAaHUEM JO3UMETPA); IPU ITOM
BbIOMpaTh ONTHUMAJIbHBIM CHOCOO W3MEpEHHs M HCIOJIb30BaTh MPOCTEHIINE METOJbI
OLICHKU IOTPEMIHOCTEN U3MEPEHUM.

[Ipumeuanue. JlroOas ydeOHass mporpamma JAOJDKHA OOECIeYMBaTh OBJIAJCHHUE
MPSAMBIMU U3MEPEHUSMU BCEX MEPEUHUCIECHHBIX (PU3NUECKUX BEIHYHUH.

® [IPOBOJUTH  MCCJIEIOBAHUE  3aBUCUMOCTEM  (DU3UYECKUX  BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUN: TMpPHU HTOM KOHCTPYUPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUJE
TabJIML ¥ TpauKOB, JIe7aTh BHIBOBI 10 Pe3yIbTaTaM UCCIIEI0BaHUS;

® IIPOBOAUTH KOCBEHHbBIE H3MEPEHMsI (PU3NUYECKUX BEJIMYMH: MPU BHINOJHEHUU
U3MEpPEHUl coOMpaTh HSKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys IpeaoKEeHHOU
MHCTPYKIMH, BBIYUCIIATh 3HAYECHNUE BEJIMYUHBI U aHATU3UPOBATH OJIYYEHHbBIE PE3YIIbTaThI
C YYETOM 33JaHHOM TOYHOCTU U3MEPEHUI;

® AHAJU3UPOBATH CUTYAllUU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTh B
HUX MPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUM WM 3aKOHOMEPHOCTEW U MPUMEHSTH
MMEIOLIUECs 3HAHUS ISl UX OOBSICHEHHUS;

® TIOHMMAaTh MPUHIMIBI ASUCTBUS MAIINH, MIPUOOPOB U TEXHUYECKUX YCTPOMCTB,
yCIIOBUS UX 0€30MacCHOT0 UCTIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

® UCIOJb30BaTh MPU BBIMOJIHEHUHM Y4YEOHBIX 3a/ad Hay4HO-TIOMYJIAPHYIO
JUTEPATYPY O PUBHUECKUX ABJICHUSIX, CIPABOYHBIE MaTepUalibl, pecypchl MIHTepHET.

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCe008AHUL, pPOIb (DUIUKU 68 PACUIUPEHUU
npeocmasieHull 00 OKpY#cauem Mmupe u ee 8Ka1do 8 YayuieHue Kauecmea HCusHu,

® UCnoIvL306amMb  NpuUeMbl  NOCMpPOeHUs  Quauueckux Mmooenet, Hnoucka u
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OCHO8€ IMNUPUYECKU YCIMAHOBIEHHbIX (DaKmMOo8;

® CPABHUBAMb MOYHOCMb UBMEPEeHUs QUUYECKUX GeIUYUH NO GelUYUHe UX
OMHOCUMEILHOU NO2PEUHOCMU NPU NPOBEOEHUU NPAMBIX USMEDPEHUL,

® CaMOCmMoAmMeNbHO NPOBOOUMb  KOCBEHHble UBMEPEHUs U  UCCAe008AHUSL
QusuyecKux BeaUYUH C UCNONb30BAHUEM PA3IUYHBIX CHOCOD08 UMepeHUs (U3ULeCKUX
BENUYUH, BLIOUPAMb CPEOCMBA UBMEPEHUSL C YUemoM He0OX00UMOU MOYHOCMU USMEPEHU,
000CHO8bI8AMb  8bIOOP CNOCOOA UBMEPeHUsl, A0eKB8AMHO020 NOCMABIEHHOU 3adaue,
npo8ooUmMb OYEHK) 00CHMOBEPHOCIU NOJIYYEHHbIX Pe3YIbMamos;

® BOCNPUHUMAMb UHDOPMAYUIO PUULECKO20 COOEPHCANHUS 8 HAYYHO-NONYIAPHOU
aumepamype u cpedcmaeax Maccosou uHpopmayuu, Kpumuiecku OyeHU8ams NOJY4eHHY0
UHpopMayuo, aHAIU3UPYsL ee cooepxcanue U OanHHvle 00 UCMOYHUKE UHDOPpMAYULL,

® co30asamv CcOOCMBEHHbIE NUCbMEHHble U YCMHble COOOWEHUs O (QU3UYeCKUX
ABNEHUAX HA OCHOBE HECKONbKUX UCMOYHUKO8 UHGopmMayuu, COnposoi*coams
8blCMYNleHUe npe3eHmayueil, y4umsléds 0COOEHHOCMU AYOUMOpUU C8ePCMHUKOS.

Mexanuuyeckue siBJeHUS

BbInyCKHUK HAYYHMTCS:

® pacIio3HaBaTh MEXAHUYECKHE SBJICHUS M OOBICHATH Ha OCHOBE HMMEIOIIMXCS
3HaHUK OCHOBHBIC CBOWCTBA WJIM YCJIOBHS IIPOTEKAHUS 3TUX SIBJICHUU: PABHOMEPHOE U
HEPAaBHOMEPHOE JBHXKCHHE, PABHOMEPHOEC U PABHOYCKOPEHHOE MPSIMOJIUHEUHOE
IBIDKCHHE, OTHOCHUTEIBHOCTh MEXaHHMYCCKOTO IBIDKCHHUS, CBOOOOHOE IIAJICHHE Tel,
PaBHOMEPHOE JIBUKEHHE MO OKPY>KHOCTH, UHEPLHS, B3aUMOJICVCTBUE TEJ, PEAKTUBHOE
JBIDKCHUE, TIEpeiada JaBJICHUS TBEPbIMU TeIaMu, KUAKOCTSIMHU U ra3aMu, arMoc(epHoe
JaBJICHUE, IUJIABAHHUE TEJI, PABHOBECHE TBEPHABIX TEJ, MMEIOIIUX 3aKPEIUVIEHHYIO OCh
BpallleHUs], KOJIeOaTeIbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE JBIKEHHE (3BYK);

® ONUCHIBATH W3YYECHHBIC CBOWCTBA TE€JI W MEXAHUYECKUE SIBJICHUS, UCIOJb3YS
(hu3nUeCcKUe BETUYUHBI: Ty Th, IEPEeMEIIeHHEe, CKOPOCTh, YCKOPEHHUE, TIEPHO/1 00paIleHus,
Macca TeJla, TUIOTHOCTh BEIEeCTBa, CHiIa (CHjla TSHKECTH, CHla YIPYTOCTH, CHIIa TPEHUS ),
NABJICHUE, UWMIYJbC TeEJIa, KHUHETHUYECKAas DJHEPrus, IOTCHUHWAJIbHAA JSHEPTHU,
MeXaHnueckas paborta, MexaHmdeckas MoimHocTh, KIIJ[ mpu coBepmieHuu paboOTHI ¢
HCIIOJIBb30BAaHUEM ITPOCTOTO0 MEXaHW3Ma, CUja TPEHMS, aMIUIUTYJa, MEPUOoJ M 4YacToTa
KoJIeOaHUM, JIJTMHA BOJIHBI U CKOPOCTh €€ PAacIpOCTPAaHCHHMS; IIPHU ONMMCAHUH IIPABUIBLHO
TPaKTOBaTh (PU3MYECKUM CMBICI UCIOIb3YEMbIX BEJIMYMH, UX O003HAUCHUS U €IUHUIIBI
M3MEpEHUs, HAaXOAUTh (POPMyIbl, CBS3BIBAIOIIME MaHHYIO (DU3UYECKYH0 BEJIUYHUHY C
JIPYTUMH BEITMYMHAMU, BBIYUCISATH 3HAUEHNE (PU3NUECKON BETUUUHBI;

® AHAJTM3UPOBATH CBOMCTBA TEJI, MEXAaHUYECKHUE SABJICHUS M MPOILECCHI, UCTIOJb3YS
(U3UYECKUE 3aKOHBI: 3aKOH COXPAHCHUS DJHEPTHHM, 3aKOH BCEMHPHOTO TSATOTEHUS,
MPUHLINI CYNIEPIIO3UIMHU CUJI (HaXOXKEHUE paBHOIecTBYoEen cuiibl), I, IT u III 3akoHbI
HproToHa, 3aKOH COXpaHEeHUs] UMITyJIbca, 3aKOH ['yka, 3akoH [lackans, 3akoH Apxumena;
MpyU ITOM pa3InyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA W €ro MaTeMaTU4YeCKOe
BBIPAXKCHUE;

® pa3nuyaTh OCHOBHBIE TIPU3HAKH  M3YyYCHHBIX  (PU3MUECKUX  MOJICIICH:
MaTepuagbHasl TOUKa, MHEpLUHUAIbHAs CUCTEMA OTCUETA;

e pemiaTh 3aJaud, UCMOJIb3ys (PU3MUYECKUE 3aKOHBI (3aKOH COXpaHEHUsI SHEPIuH,
3aKOH BCEMUPHOI'O TATOTEHUS], NpuHUMN cynepro3uunu cud, I, I u Il 3akonsr HeroToOHa,
3aKOH COXpaHEHUsI UMITYJIbCa, 3aK0H ['yka, 3akoH [lackans, 3akon Apxumena) u GopmyIsl,
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CBA3BIBAIOIME (PU3NYECKHE BEJIWYUHBI (MyTh, CKOPOCTh, YCKOpEHHE, Macca TeJa,
IUIOTHOCTh BELIECTBA, CHWJIA, JAaBJIEHUE, HMMIYJIbC Tela, KUHETHYEeCKas dHEeprus,
NOTEHIIMAJIbHASL SHEPrusi, MexaHudeckas pabora, MexaHuyeckas MouiHocTb, KIIJ|
IPOCTOTO MEXAaHW3Ma, CHJIa TPEHHsI CKOJbXEHUs, KOAXPOUIIMEHT TpeHHs, aMIUTUTYa,
NEPHUO/]] U 4acTOTa KoJieOaHUH, JUTMHA BOJIHBI K CKOPOCTh €€ PACIIPOCTPaHEHUs): Ha OCHOBE
aHajM3a YCJIOBMS 3aJlayd 3alKChiBaTh KpPAaTKOE YCJIOBHE, BBIACIATH (PU3UUECKHE
BEJTMYUHBI, 3aKOHBI M (POPMYIIBI, HEOOXOTUMBIE VISl €€ PEIICHHS, TPOBOIUTH PACUETHI
OIICHUBAThH PEATBHOCTH TTOJIYICHHOTO 3HAYCHUS (PU3MUECKON BETMIUHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUThCS:

® UCNONB3068AMb 3HAHUSL O MEXAHUYECKUX ABNEeHUSAX 8 NOBCEOHEBHOU HCU3HU OJs
obecneuenuss Oe3onacHocmu npu  odpauwjeHuu ¢ Nnpuobopamu U - MexHUuecKUMU
ycmpoucmeamu, O COXPAHEHUs. 300p06bs U COONIOOEHUs. HOPM  IKOJIO2UHECKO2O
nogeodeHus 8 OKpyxcaroujel cpeoe, Npueooums npuUMepvl NPaAKmu4ecKko2o UCHOIb308aAHUS
Qusuyeckux 3HAHULL O MeXAHUYEeCKUX SAGNeHUSIX U @UIUYECKUX 3AKOHAX, Npumepbl
UCNONIL308AHUSL 80300HOBNIAEMbIX UCMOYHUKO8 DHEP2UU, IKOJOSUYECKUX NOCIe0CmBUll
UCCNIe008AHUSL KOCMUYECKO20 NPOCMPAHCMEG,

® pazIuuams SpaHuybl NPUMEHUMOCU PUIULECKUX 3AKOHO8, NOHUMAMb 8Ce00Ujull
xapaxmep (hyHOamenmanbHulX 3aKOHO08 (3AKOH COXPAHEHUs MEXAHUYECKOU IHEP2ULL, 3AKOH
COXpAaHeHUsi UMNYIbCd, 3aKOH  8CEMUPHO20  MA2OMEHUs) U  O02PAHUYEeHHOCHb
UCNONBL308AHUS HACMHBIX 3aKOHO08 (3axoH I 'yka, Apxumeoa u op.);

® HAXOO0UMb AOEKBAMHYI0 NPEeONlONHCeHHOU  3adade  QU3UYECKYI0  MOOeb,
paspeuiams npoo.emy KaxK Ha OCHOBE UMEIOWUXCS 3HAHUL N0 MeXAHUKE C UCNOIb308AHUEM
Mamemamuyecko20 annapama, max u npu NOMowu Memooo8 OYeHKU.

TenuoBble siBJICHUS

BbInyCKHMK HAYYMTCH:

® pacro3HaBaTh TEIUIOBHIC SBIICHUS M OOBACHITH Ha 0a3e MMEIONIUXCS 3HAHHM
OCHOBHBIC CBOWCTBA WUIM YCJIOBHS MPOTEKaHUS ATUX sBICHUN: muddy3usi, N3MECHEHHE
oO0beMa Tesl MpU HarpeBaHUM (OXJIAKIECHHM), OOJbIIas CKMMAEeMOCTh Ta30B, Majas
CKMMAEMOCTh KUIKOCTEH W TBEPABIX TEN, TEIUIOBOC paBHOBECHE, HCIApCHHUE,
KOHJIEHCAIWs, TUIABJIEHNEe, KPUCTAJUIN3allMs, KUTIEHNE, BIAXXHOCTh BO3/yXa, Pa3INYHbIC
CrocoObl  Teruionepenaun (TerIoNnpPOBOAHOCTh, KOHBEKIIUS, H3JIy4YEHHUE), arperaTHbIC
COCTOSIHUSI BEIIIECTBA, MOTJIONIEHUE SHEPTUM TIPU UCTIAPSHUH KUIKOCTH U BBIJICTICHUE €€
MIPU KOHJICHCAIINH Tapa, 3aBUCUMOCTh TEMIIEPATypbl KUIICHHSI OT JaBJICHUS;

® ONHUCHIBATh HW3YYEHHBIC CBOWCTBA TEN W TEIJIOBBIC SBJCHUS, HCIOJIb3Ys
(U3UYECKUE BEIIMYUHBI: KOJUYECTBO TEIUIOTHI, BHYTPCHHSSI DHEPTHs, TEMIIEpaTypa,
yAeNbHAs TETUIOEMKOCTh BEIIECTBA, YACIbHAS TEIJIOTA IUIABJCHUS, yAEIbHAs TEIUIoTa
mapooOpa3oBaHus, yJedbHAs TEIJIOTa CTOPAaHMs TOILIMBA, KOA(D(HUIIMEHT IOJIE3HOTO
JCHUCTBUS TEIJIOBOTO JIBUTATENS; TPHU OMHCAHWUHU TPABHJIBHO TPAaKTOBAaTh (PU3MUYCCKHIMA
CMBICJI WCIIOJIB3YEMBIX BEIMYMH, MX OOO3HAYCHHSI W CAWMHHUIIBI W3MEPCHHMsI, HAXOJUTh
(GbOopMyJIbI, CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYI0 BEIMYMHY C JIPYTUMU BEIHMYMHAMH,
BBIYHCIISTH 3HAUCHUE (PU3MUECKON BEIUYNHBI,

® aHAJTU3UPOBATH CBOMCTBA TEJ, TEIJIOBBIC SIBICHUSI W MPOIECCHI, MCIOJIB3YS
OCHOBHBIC TOJIOKEHUS aTOMHO-MOJICKYJIIPHOTO YYCHHUSI O CTPOCHHH BEIECTBAa M 3aKOH
COXpaHEHUS DHEPTUH;

® pa3nuYaTh OCHOBHBIC TMPU3HAKKA W3YYCHHBIX (U3HYECKHUX MOJCIICH CTPOCHHS
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ra3o0B, KUAKOCTEH U TBEPJIBIX TEIT;

® TIPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOJIB30BaHUS (U3NYCCKUX 3HAHUU O
TEIUIOBBIX SIBIICHUSX;

® pemiaTh 3a/1a4u, UCIOIb3Ys 3aKOH COXPaHEHUS SHEPTUHU B TETUIOBBIX MPOIIeccax
1 (OPMYJIBI, CBS3BIBAIONTNE (PU3UUCCKUE BETMUUHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpATypa,
yIenbHas TEIIOEMKOCTh BEIEeCTBA, yJeNbHAasl TEIJIOTa IUIaBJICHUS, yJelbHas TEIoTa
napooOpa3oBaHUs, yAelbHAas TEIIOTa CropaHUs TOIUIMBA, KOA()(PUIMEHT MOJIE3HOTO
JCHCTBUS TEIUJIOBOTO JIBUTaTelisd): HAa OCHOBE aHAJM3a YCIOBHUS 3aJayd 3alChIBATh
KpaTKOE€ YCJIIOBUE, BBIICIATh PU3NICCKUE BEIIMUUHBI, 3aKOHBI B (POPMYJIBI, HEOOXOMMBIS
IUI €€ PEIIeHUs, POBOUTH PacueThl U OICHUBATh PEATBHOCTH MOyYEHHOTO 3HAUCHUS
(bu3HYECKON BETNINHBI.

BbINYyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCSH:

® UCNONBL306AMb 3HAHUA O MENI0BbIX ABNEHUAX 8 NOBCEOHEeBHOU JHCUSHU OJis
obecneuenuss 6Oe3onacHocmu npu odOpaweHuu ¢ Npudbopamu U  MexXHUYeCKUMU
yempoticmgeamu, O0Jis1 COXPAHEHUsi 300p08bsi U  COONOOEHUsI HOPM  IKONOSUUECKO20
no6edeHUss & OKpyxcaroueli cpeoe;, NpUBOOUMsb NPUMEPbL IKOIOSUYECKUX NOCAeOCEUl
pabomwl 0gueameneli BHYMpeHHe20 C2OPAanUsl, MenJI08bIX U CUOPOINEKMPOCMAHYUL,

® pazIuuaAms 2panuybl NPUMEHUMOCMU PU3ULECKUX 3AKOHO8, NOHUMAMb 8CE00UUL
xapaxkmep HYHOAMEHMANbHLIX (DUULECKUX 3AKOHO8 (3AKOH COXPAHEHUs. Hepeuu 8
MENI08bIX NPOYECCax) U 02PAHUYEHHOCTb UCNONIL30BAHUS YACHBIX 3AKOHO8,

® HAXOOUMb  AOEKBAMHYIO NPeONONCeHHOU 3adaue  Gu3uUuecKyro  MoOoeib,
paspewiams npobOiemy Kak Ha OCHO8e UMEIOWUXCSA 3HAHULL O MENa06blX AGNEHUSIX C
UCNONIL308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowu Memooos OYeHKU.

DJIeKTPpUYecKre 1 MATHUTHBIE SIBJICHUS

BbInyCKHMK HAYYHUTCH:

® pacro3HaBaTh AIEKTPOMATHUTHBIC SBICHUS U OOBSICHITH HA OCHOBE HMECIOIITIXCS
3HAHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS ITUX SBJICHUMN: SJICKTPU3aLUs TET,
B3aMMO/ICHCTBUE 3aPSAI0B, JIEKTPUUECKHUI TOK U €ro AEHCTBUS (TEIIOBOE, XUMUYECKOE,
MarHuTHOE), B3aUMOJICMCTBHE MAarHUTOB, DJJEKTPOMArHUTHAs WHAYKIHS, JIEUCTBHUE
MarHuTHOTO TIOJII Ha MPOBOJHUK C TOKOM M Ha JBIXKYIIYIOCS 3aps>KEHHYIO YacTHILY,
JICUCTBUE DJIEKTPUUYECKOTO TOJIS Ha 3apsHKEHHYIO YaCTHILY, DJICKTPOMArHUTHBIE BOJIHBI,
NPSIMOJIMHEMHOE pacpoCTpaHEHHE CBETA, OTPAKEHUE U MPEIIOMIICHUE CBETa, JUCTIEPCHUS
CBeTa.

® COCTaBJATH CXEMBl OJJICKTPHUYCCKHX IIETIed ¢  MOCJIEeIOBAaTEIbHBIM |
napajuIebHBIM COCTMHEHUEM DJIEMEHTOB, pa3iindasi yCIOBHbIE 0003HAYCHUS HIIEMEHTOB
ANEKTPUUECKUX Iernel (MCTOYHHK TOKa, KITI0Y, PE3UCTOP, PEOCTaT, TaMITOYKa, aMIIEpMETD,
BOJIbTMETD).

® UCIIOJIb30BAaTh ONTHYECKHUE CXEMBI JJIsi TMOCTPOEHUS M300paKCHHU B TIJIOCKOM
3epKajie U coduparouiei JuH3e.

® ONMCHIBATh M3YYCHHBIC CBOMCTBA TEJ M SJICKTPOMArHUTHBIC SBJICHUS, UCIIOJIB3YSI
bu3nyecKre BEIMYUHBI: SJICKTPUUIECKUHN 3apsl, CHUIa TOKA, SJEKTPHUECKOEe HAMPsKEHNE,
DIIEKTPUYECKOE  CONMPOTHUBJICHHWE, YACTbHOE COMPOTUBJICHHWE BEIIeCTBA, padoTa
AIIEKTPUIECKOTO TIOJIS, MOIITHOCTH TOKa, (DOKYCHOE PACCTOSIHUE U ONTHYECKAsl CUJIA JTMH3BI,
CKOPOCTD AJIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA; IPU OMTUCAHUHU BEPHO
TPaKTOBaTh (PU3UUECKHI CMBICI MCTOIB3YEMBIX BEJIMYNUH, UX O003HAYEHUS U €IUHUIIBI
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MU3MEPCHHsI; HaXOIUTh (POPMYJBI, CBS3BIBAIONINE JAaHHYIO (PU3NYCCKYIO BEIUYHHY C
APYTUMHU BETTMYMHAMHU.

® aHAIM3WPOBATH CBOWCTBA TEJ, JJIEKTPOMATHUTHBIC SBJICHHUS W TPOIIECCHI,
UCTIONB3Ys (PM3HUECKHUE 3aKOHBI: 3aKOH COXPAHEHUs JCKTPHUECKOTO 3apsa, 3akoH Oma
JUIA yJacTKa Iiend, 3akoH JDxoynsa-JIeHIa, 3aKOH NMPSMOJIMHEHHOTO pacipoCTpaHCHUS
CBETa, 3aKOH OTPAXCHHs CBETa, 3aKOH NPEJIOMJICHHS CBETa; IMPH 3TOM pa3jinyaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €TI0 MAaTEMaTHICCKOE BBIPAKEHUE.

® IIPUBOJUTH NMPHUMEPHI MPAKTUICCKOTO HCIOJIB30BaHUSA (U3MUSCKUX 3HAHWH O
AJIEKTPOMATHUTHBIX SBJICHHSIX

® pemaTh 3a7a91, UCTIONB3Ys GU3HUECKUEe 3aKOHBI (3akoH OMa JiJIs yJacTKa IeTH,
3akoH J[xoynsa-JIeHma, 3aKkOH TNPSMOJMHEHHOTO pacHpOCTPAHECHHS CBETa, 3aKOH
OTpaKCHUs CBETA, 3aKOH MPETOMIICHUS CBeTa) U (POpMyIbl, CBsA3BIBAONINE HU3NICCKUC
BEJIMYMHBI (CHJIa TOKa, AJICKTPUYECKOE HAIPSDKCHUE, SJICKTPHUCCKOE COINPOTHBIICHHE,
yJIeILHOE COINPOTHBICHUE BEIICCTBA, pabOTa 3JIEKTPUUECKOTO IOJIS, MOIIHOCTH TOKa,
(GOKyCHOE PacCTOSTHUE M ONTHYCCKas CHjIa JIMH3BI, CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH,
JUIMHA BOJTHBI M 9acTOTa CBeTa, (POPMYIIBI pacdera 3JSKTPHUSCKOTO CONPOTUBIICHHS TIPH
MOCJIC/IOBATEILHOM M IMapaJICIbBHOM COCIMHEHUH IPOBOJHUKOB): Ha OCHOBE aHAIW3a
YCIIOBUS 3aJ1a4M 3aITUChIBATH KPATKOE YCIIOBUE, BBIICIATH (PU3HUSCKUEC BETUIHHBI, 3aKOHBI
U GOpMyIIbl, HEOOXOIWMBIC ISl €€ pEIICHWs, MPOBOJHWTH pacueThl W OIICHUBATH
PEATBHOCTb IMOTYYCHHOTO 3HAYCHHMS (PU3UICCKON BETTMUUHBI.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

® UCNONBL3068AMb 3HAHUA 00 DIEKMPOMACHUMHBIX S6IEHUSX 8 NOBCEOHEBHOU HCUZHU
01151 obecneyerus Oe30NACHOCMU NpuU oOpaujeHuu ¢ npudopamu U MmexHUYecKUMuU
yempoticmgeamu, OJisL COXPAHEHUsi 300p08bsi U  COONIOOEHUSI HOPM  IKONOSUYECKO20
no6edeHUss 8 OKpydcaouell cpeoe; NpusoOUmMs NPUMEPbL GIUAHUSL INEKMPOMACHUMHBIX
UBTIYYEHULL HA JHCUBbLE OP2AHUIMDBL,

® pazIuuaAmMs 2Panuybl NPUMEHUMOCMU PU3ULECKUX 3AKOHO8, NOHUMAMb 8CE00UUL
xapakmep (YHOAMEHMAIbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl INIeKMPU4ecKo2o 3apsoa) u
02PAHUYEHHOCTb UCNONb308AHUS YACMHBLX 3aKOH08 (3akon Oma 015 yuacmra yenu, 3aKoH
Jicoynsa-Jlenya u op.);

® UCNONB306AMb NpUEMbl NOCMPOEHUs  Qu3uyeckux Mooeneli, Mnoucka u
GopMyIUPOBKU OOKA3ZAMENbCE BLIOBUHYMBIX SUNOME3 U MEOPEeMULECKUX 8bl60008 HA
OCHOBE IMAUPULECKU YCMAHOBNIEHHBIX (haKmos;

® HAXOOUMb AOEKBAMHYI0 NPeOlONCeHHOU  3adave  QU3UYECKYI0  MOOeb,
paspewiams npooOIeMy KAK HA OCHOBE UMEIOWUXCA 3HAHUL 00 21eKMpOoMAHUMHbIX
ABNEHUSIX C UCNOTIL30BAHUEM MAMEMAMUYLECKO20 annapama, max u npu NOMouu Memooos
OYEeHKU.

KBanrtoBbI€e siBJICHMS

BbINyCKHUK HAYYHTCS:

® DACIIO3HABATh KBAaHTOBHIC SBJICHHUS i OOBSICHATH Ha OCHOBE UMCIONUXCS 3HAHUH
OCHOBHBIC CBOWCTBAa WJIM YCJIOBHS TMPOTCKAHHMsS OSTHUX SBJICHHH: €CTECTBEHHAs U
HCKYCCTBCHHASI PaIMOAKTUBHOCTD, O-, B- M Y-U3IydeHHUs, BOSHUKHOBEHUE JTUHEHYATOrO
CIICKTpPA U3JTyUCHHUS aTOMa;

® OIKCHIBATH M3yYCHHBIC KBAHTOBBIC SBJICHUS, UCITOJIB3Ys (DU3HUECKHUE BETMUNHBI:
MaccoBO€ YHCIIO, 3apsI0BOC YHCIIO, MEPHUOJ TOoJypacmtaaa, dHeprus (OTOHOB; TpH
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OMHCAaHWU TPABUIBHO TPAKTOBAaTh (PU3NYECKUI CMBICT HUCIOIB3YEMBIX BEIWYHH, HX
0003HAYCHUS W EJAMHHUIIBI M3MEPEHHUsS; HAXOAUTHh (POPMYIBI, CBS3BIBAIOIINE JAHHYIO
(bu3MYECKYI0 BETUYHMHY C JPYTMMH BEIMYMHAMHM, BBIYHCIATH 3HAUCHUE (HU3HUECKOM
BEJIMYWHBIL

® AHAIM3WPOBATH KBAHTOBBIC SIBICHHUS, WCIONIB3YS (QU3NICCKUE 3aKOHBI |
MOCTYJAThl: 3aKOH COXPAHEHHUs HEPTUH, 3aKOH COXPAHEHUS JJIEKTPUUECKOrO 3apsja,
3aKOH COXpPaHEHUS] MacCOBOTO YMCIIA, 3aKOHOMEPHOCTH M3IYUYESHHs U MOTJIONICHHUS CBETa
aTOMOM, TPU 3TOM Pa3INyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U €0 MaTeMaTHIECKOe
BBIPAKCHHC,

® pa3nuYaTh OCHOBHBIE NPHW3HAKH TUTAHETAPHOW MOJIETM aToMa, HYKIOHHOW
MOJICJTH aTOMHOTO SIpa;

® TIPUBOJUTH MPUMEPHI TPOSBICHHS B MMPUPOC U MPAKTHICCKOTO HCIIOTH30BAHHS
PaAMOAKTUBHOCTH, SIIEPHBIX U TEPMOSICPHBIX PEAKIINN, CIEKTPATHHOTO aHAIN3A.

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThCS:

® UCNOIBL306aMb NOJYUEHHble 3HAHUS 8 NOBCEOHEGHOU HCUZHU NpU 00paujeHuU ¢
npubopamu U MeXHUYeCKUMU YCmpOUCmeamu (C4emuux UOHUSUPYIOWUX YdAcuy,
003uUMemp), OJis1 COXPAHEHUsT 300P0BbsL U COOIOOCHUSL HOPM IKOJIOSUUECKO20 N0BeOeHUsl 8
OKpYHCcarowell cpeoe;

® COOMHOCUMb IHEPSUIO CBS3U AMOMHBIX s0ep C 0ePeKmom MAccyl;

® 1PUBOOUMb NPUMEPbLL  GIUAHUSA PAOUOAKMUBHLIX — UIYHUEHUNl HA  JHCUBbLE
Op2aHU3Mbl, NOHUMAMb NPUHYUN OeUCmBUs 003uUMempad U pa3iuyamv YCI08Us €20
UCNONIL30BAHUA,

® NOHUMamb 9IKOJO2UHeCcKUe NpooiemMbvl, GO3HUKAIOWUE NPU UCNOIb308AHUU
AMOMHBIX ~ IIEKMPOCMAHYUL, U NYMU peuleHus 3Mux npoodiem, nepcnekmussl
UCNONIL308AHUS YNPABIAEMO20 MEPMOAOEPHO20 CUHMESA.

DJIeMeHThl ACTPOHOMMH

BbInyCKHMK HAYYHTCH:

e yKa3bplBaTh Ha3BaHus 1uiaHeT COJHEYHOW CHUCTEMBI; pas3inyaTh OCHOBHBIC
MPU3HAKU CYTOYHOTO BpaIlleHHUs 3Be3gHOro HeOa, nprokeHus JIynpl, CoNHIIA M TIAaHET
OTHOCHUTEIFHO 3BE3]I;

® [OHUMAaTh PA3THYUNAS MEXKAY TEIUOIECHTPUUYCCKOM W  TCOLCHTPUUICCKOM
CHUCTEMaMHU MHpa.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

® YKasvbleamsb obwjue C8OUCMEa U OMAUYUSL NIAHEN 3eMHOU 2pYNnbl U NiaHem-
eueanmos, manvix men ConHeyHoU cucmemsl U OOILUUX NAAHem, NOJb308AMbCA KAPMOLL
36€30H020 Heba Npu HAOIIOEHUSX 36e30H020 Heba,

® paziuuams OCHOBHblE XAPAKMEPUCMUKU 3830 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 38e30bl C ee meMnepamypou,

® paznuyams eunomeswvl 0 npoucxoxcoeHuu CoIHeyHOU CUCMEMDbI.
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8.MarepuaibHO-TeXHHYECKOE o0ecriedeHre 00pa3oBaTeIbHOTO
mpoirecca

Peanu3arus mporpaMmbl JUCIHUILTHHBI « DHU3MKa» OCYIIECTBISCTCS MPU HATHYUN
y4eOHOro KabuHeTa (hpU3UKHU.

O6opynoBanne yueOHOTO KaOMHETA: CTOJNBI, CTYJIbS, J0CKA, TUJAKTHICCKHUE
ocoousl.

Texuuueckue cpeacTBa 00ydeHus: Buaeo u dvd — mpourpeIBaTelib, TEIEBU30DP.

OO0opynoBanue u npudoOpsbI.

Homenknarypa yueOHOTO 000pyA0BaHUS IO PU3MKE OMPEAETSeTCs CTaHAapTaMH
¢uznyeckoro 06pazoBaHusl, MUHUIMYMOM COJIEp>KaHusl y4eOHOTO MaTepuana, 6a3ucHoOM
mporpamMmoi  oOmiero  obpazoBanus. JlaGopaTopHoe U JIEMOHCTPAIIHIOHHOE
obopynoBanue ykazaHo B llepeune yueOHOrO oOOpymoOBaHUS TIO (U3HMKE IS
00111€600pa30BaTeNIbHBIX YUpEKIAeHUN PO.

JUis  TOCTAaHOBKM  JEMOHCTpAalMii  JOCTaTOYHO  OJHOTO  JK3eMIUIspa
obopymoBaHus, 1 GPOHTATHHBIX JJAOOPATOPHBIX pa0OT HE MEHEE OJHOTO KOMIUIICKTa
00OpyTOBaHUS Ha IBOMX YYaITUXCA.

YueOHO-MeTOAM4YECKOe o0ecrieueHre yueOHOro npeamera

1. T'enpenmreitn JI.O., Kupuk JILLA., I'ensdprar U.M., Henamen MN.1O. 3agaunuk
Mmuemo3suna 2021.

2. Jlykamuk B.M. CoopHuk 3aaau o ¢pusuke. 7-9 xnacc. M.: [Ipocsemenue, 2020.

3. lleppiikun A.B., I'ytHuk E.M. ®usuka. 7-9 kmacc. M.: Ipoda, 2020.

Ilepeyennb y4eOHBIX U31aHNH, UHTEPHET — PECYPCOB,
JAONMOJIHUTEJbHOU JINTEPATYPbI

Ocnognaa numepamypa

1. ®usuka. 7-9 knaccel: pabouune nporpammel o yueOuukam A.B. Tlepoimkuna, E.M.
I'ytauk / aBT.-coct. I'.I". TemtokoBa. — Bonrorpaa: Yuutens, 2014. — 82 c.

2. Pabouas nporpamma no ¢usuke. 7 knacc / Cocrt. T.H. Cepruenko. — M.: BAKO,
2014. — 48 c. — (PaGouue mporpaMmsl).

3. CoopHuk 3aga4 no pusuke aus 7-9 kinaccor o01e00pa30BATENBHBIX YUPEKICHUN.
B.W. Jlykammk, B.M. Meiinep, E.B. IBanoBa — [Ipoceemenue, 2015. — 224 c.

4. E.A. Mapon OmnopHble KOHCIIEKTbl U pa3HOYpoBHEBbIe 3afaHus / E.A. Mapon —
Cankr-IletepOypr,-2007. — 88c.

5. T'onoBa U.B. ®usuka 7 kinacc. Koatponsasie pabotst B HOBOM dopmare. — M.
«urtemnext-Lentpy, 2012. — 88 cTp.

6. Mapon A.E. Kontponbsabie paboTsl o usuke: 7, 8, 9 kin.: kH. st yuutens / A.E.
Mapon, E.A. Mapon. — 7-e uza. — M.: IIpocsemenue, 2007. — 79 c.

7. ®usuka 7 kinacc. Meroanueckoe nocodue k yueouuky Ilepsimkuna A.B. ®I'OC,
2015.

8. IlpomexxytouHnas arrectauus. @usuka 7 — 9 knacc. ®I'OC. O.U. Jlebenesa, N.E.
I'ypeukas. — M.: BAKO, 2013.
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1.

9.

/Jlononnumensvnaa 1umepamypa
[IpumepHasi OoCHOBHasl MporpamMma oOpa3zoBaTENbHOrO YyupexkjaeHus. OCHOBHas
mkosa/Coct./E.C. CaBunoB. - M.: IlpocBemenue, 2011 - 474 c.- (Cranmaptsl
BTOPOTO MOKOJICHUS)
Hanwnoa I'.Il., JlemumoBa M.IO., Mupomnnuenko W.IL.,
Pernonanbuble  0oOpa3oBaTenbHbIE  MPOrpaMMBbl:  COAEpP)KaHHUE,
AKCHEPTHU3a, ycioBus peanuzaiuu. - M.: MUOO, 2010.- 96 c.
[Toramuuk M.M. TpeboBaHus kK COBpEMEHHOMY YpoKy. MeToanueckoe nocooue.-
M.: llenTp nemarorudeckoro oopazopanusi, 2008.- C.41
®uszuka 7-9 kiaccel. TexHonornyeckas Kapra U CUEHAPUH YPOKOB Pa3BUBAIOILETO
oOyueHus1, UHTETpUpOBaHHbIe yYpoku / aBT.-cocT. T.U. [onras, B.A. Ilonosa, B.H.
Ca¢ponos, 2.B. Xauarpsu. — Bonrorpan: Yuurens, 2015. — 125 c.
®dusuka. [TogpoOHbie oTBeTHI Ha 3aAanus [ IA u pelieHne TUMOBBIX 3a1a4d. 7 — 9
knacc. Kacarkuna U.JI. ®ennkc, 2013.
3anauu o GusMKe ¢ mpuMepamu perreHus 3aaad. 7 — 9 knacc. ['enaenmreiin J1.3.,
Kupuk JI.A., I'ensrat .M. Unekca, 2013.
[Ipeametnass nenmenst ¢gusuku B mkoie. Kysuemosa JILH., Homomokor H.II.,
Henames 1.}O. ®enukc, 2007.
®uzuka. [Inanupyemele pezynbrarsl. Cuctema 3aganuid. 7 — 9 kinacchl: 1ocoOue s
yuuresen o0meooOpaszosar. opranuzauuii / [A.A. @azgeesa, I'.I'. Hukudopos, M.10.
HemonoBa, B.A. Opios]; moxg pen. I'.C. Koanésoiut, O.b. Jlorunosoii. — M.:
[Ipocsemenne, 2014. — 160 c.
Meroanueckoe noptdoauo yuutens ¢pusuku / aBr.-cocT. M.}0. domunnuena. —
Bosrorpan: Yuurens, 2013. — 193 c.

Poxmos B.C.
CTPYKTYpa,

10. IIpeameTtHbie onmumnuaznsl. 7 — 11 kinaccel. @usuka. / aBt.-coct. H.W. bapanosa [u

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

Humepuem-ucmouuuk

HazBanue caiita

UL CTATEH Conepxanue Anpec
Karanor cceutok Ha | DHnukinoneauu, Oubmumorekn, CMU, By3sl, | http:www.ivanovo.ac.ru/p
pecypcsl 0 pu3uke Hay4yHble OpraHu3aluu, KOH(PEepeHIH U Jp. hys
becrnathbie 15 ofydarommx mnporpaMM Mo pa3iauuHbIM | http:www.history.ru/freep
oOyuJaromiue paznenam GU3MKu h.htm

IPOrpaMMBbI 110 PU3HKE

JlaGopaTopHble pPabOTHI
no usuke

BupryanbsHble nabopaTopHbIe paboTHI.
BupTtyanbHble J€MOHCTpALUK SKCIIEPUMEHTOB.

http:phdep.ifmo.ru

AHnMarus GU3NIecKux
MIPOIIECCOB

TpexMepHble aHMMAIMU W BHU3YyaJIHU3allUs 110
busnKe, CONMPOBOXKMAIOTCA  TEOPETHUCCKUMHU
0O0BSICHEHUSMU.

http:physics.nad.ru

duznueckasn
SHIIUKJIIOIE TUA

CnpaBo4yHOE M3JaHNE, COACPIKaIIIee CBEACHNUS 110
BCEM 00J1aCTSIM COBPEMEHHOM (pU3HKH.

http://www.elmagn.chalm
ers.se/%7eigor
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