JEITAPTAMEHT KVJIbTYPBI 'OPOJA MOCKBBI
TI'ocynapcrBeHHoe 0101:KeTHOE MPO(ecCHOHATBHOE 00pa3oBaTeIbHOE YUpe:KIeHue
(kosteak) ropoaa Mocksbl '"MockoBCKoOe Xopeorpauueckoe y4uaIuie npu
MoOCKOBCKOM rocyJapCTBeHHOM aKaJeMH4eckoM Teatpe TaHna "I'keanp"
(I'BITOY kosnenx r. Mocksbl "MXY npu MI'ATT "I'xean'")

YTBEPXIEHA
IIpukazom I'ocynapcTBEHHOTO
O10/KETHOTO TTPO(PECCHOHATTEHOTO
00pa30BaTeNLHOTO
yapexaeHus (KouemKa)
ropojia MockBbI
"MockoBcKoe xopeorpagudeckoe
ydunie npu MockoBCKOM
roCy/1apCTBEHHOM aKaJIEMUYECKOM
tearpe Tanna "[xenp"
oT 31 aBrycra 2022 r. Ne 41

PABOUYASI MIPOTPAMMA
YUYEBHOM AUCHUANIAHBI
YI10.06.01. OU3UKA

IO CIIEHHUAJBHOCTH 05.02.02 UCKYCCTBO TAHIIA

(COBPEMEHHBIN TAHEIT)

MockBa
2022



OIJOBPEHA

IIpeaMeTHO-IUKIOBON KOMHUCCHEH
001eo0pa3oBaTeJIbHbIX, [YMAHUTAPHBIX
U COLHAIBHO-IKOHOMHYECKHX
AUCUMILTHH

IIporokoa Ne 1
ot «31» aBrycra 2022 r.

IMpencenarens INIK
nogmics  /HO.O. KiieMmeHThEBa/
(noonucwv, ®HO)

CocTaBuTeJin:

Pa3zpaborana Ha ocHOBe
denepabLHOro rocy1apcTBEeHHOT0
00pa3oBaTeJIbLHOI0 CTAHIAPTA
cpeaHero npogeccuoHaAJIbLHOI0
o0pa3oBaHMs MO CHENUAIBLHOCTH
52.02.02 UckyccTBO TaHUA

(mo Buaam)

Hanarosa H.B., 3amecTurtesis nupexropa no Y MP
I'BITIOY koanexxka r. MockBbl "MXY npu MI'ATT "I'kean';
Hlapunosa E.B., meroguct I'BIIOY kosuneaka r. MoCKBbI

"MXY npu MT'ATT '"I'kean'"';

Cununbina O.10., Hanarosa H.B., npenoxaBarenu pusuku

"MXY npu MI'ATT "TI'xean"



AHHOTAILIMS K PABOUYEHA ITIPOTPAMME
¥Y110.06.01. PU3UKA

Pabouas nporpamma yue6Hoi nucuuruinabel YI10.06.01.@usuka sBiIsieTcss 4acThio
o0pa3oBaTenbHON MPOrpaMMbl CpeAHEro MpodeccuoHaIbHOTO 00pa3oBaHUs B 00JIACTH
MCKYCCTB, HHTEIPUPOBAHHOUN ¢ 00pa30BaTENbHBIMU MPOrpaMMaMi OCHOBHOTO OOIIETO U
cpemHero ob1ero oopazoBanus 1o crnenuanabHocTH 52.02.02 MckyccTBo TaHIa (1Mo BuaaMm,
BUJI: COBPEMEHHBIN TaHel), KBanupukanuu «ApTuct 6anera aHcaMOJid MMECHU W TaHIA,
TaHLIEBAIIBHOI'O KOJUIEKTUBA; MPEIOAABATENb.

Pa6ouas nporpamma nuctuuinasl YI10.06.01.Dusnka pazpaborana B COOTBETCTBUU
¢ tpeboBanusamMu OI'OC CIIO 52.02.02. HckyccTBo TaHma (1o BHAaM), YTBEPKIECHHOTO
[Tpukazom Muno6pHayku P® ot 30.01.2015 Ne 33 (¢ u3sMeHEHUSIMU U TOTIOJTHEHUSIMHA OT
05.03.2021), Ilpukazom Munucrepctsa npocsemeHuss PO or 31 mas 2021 r. N 287 "O6
YTBEPKJICHUU  (eaepalbHOTO0  TOCYAApCTBEHHOrO0  00pa3oBaTENbHOIO  CTaHAapTa
OCHOBHOTO 00111er0 00pa3oBaHus)" (C U3BMEHEHUSIMU U JomoaHeHussMu oT 18.07.2022 1.);
I[Tucekmom MunobpHayku P® ot 28.10.2015 Ne 08-1786 «O paboumx mporpamMmmax
y4ueOHbIX mpeameToBy, Ilucekmom Munobpnayku P® ot 03.03.2016 N 08-334 «O06
ONTUMH3aLMU TPeOOBaHMUI K CTPYKType pabodeil mporpaMMbl Y4eOHBIX MPEIMETOBY,
NOII B OU T'BIIOY komemxka r. MockBbel «MXY nipu MI'ATT «I'xenby.

dopmupyembie o0mHe W NpodhecCHOHATbHbIE KOMIETEHIIMM B COOTBETCTBUU C
®I'OC CIIO no cnenuanbHocTH 52.02.02 MckyccTBO TaHua (110 BUIAM):

OK1. [Tornmathb CymHOCTb U COLIMATIbHYIO0 3HAUMMOCTb CBOEH Oy yiieit nmpodeccun,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

OK2. Oprann3oBbIBaTh COOCTBEHHYIO JICATEIBHOCTD, ONPEAEIIATH METO bl U CLIOCOObI
BBITIOJTHEHHSI MPO(PECCUOHANBHBIX 3a/1a4, OLEHUBATh X 3(P(EKTUBHOCTH U KaueCTBO.

OK3. [IpuauMath pemeHus B CTaHJapTHRIX U HECTAaHAAPTHBIX CUTYaLUSIX U HECTH 32
HUX OTBETCTBEHHOCTb.

OK4. OcymiecTBisTh MOUCK, aHAIM3 U OIEHKY WH(OpMaIu, HEOOXOAUMOM s
MIOCTAHOBKH U PEIlIEHUs MPOPECCUOHANIBHBIX 3a7a4, TPO(PECCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHSL.

OKS5. Ucnonbs3zoBath MHGOPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU (Jajee -
UKT) nyst coBepiieHCTBOBaHUS MPOGECCUOHANBHON e TEIBHOCTH.

OK6. PaboTtats B kosuiekTuBe, 3¢ (HEKTUBHO 00LIATHCS ¢ KOJUIETaMH, PYKOBOJICTBOM.

OK7. bpatb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMaH bl (TIO{YNHEHHBIX),
3a pe3yibTaT BBIIIOJHEHUS 3a/IaHUN.

OKS. CamMocToATenbHO ONpEeAesaTh 3aJa4l MPO(PEecCHOHAIBHOTO U JIMYHOCTHOTO
pa3BUTHSA, 3aHUMAThCS CaMOOOPA30BAaHMEM, OCO3HAHHO IUJIAHMPOBATHh MOBBILICHUE
KBaJIM(DUKALIUH.

OK9. OpuentupoBaThCd B  YCIOBHUSIX YacTOM CMEHBI TEXHOJOTHA B
npodeccuoHanbHOM eI TeIbHOCTH.

OK10. HWcnonws3oBaTh B NpodecCHOHATBLHON  JACATEILHOCTH  JIMYHOCTHBIE,
MEXIPEIMETHbIE, MPEAMETHBIE PE3yJIbTaThl OCBOEHHS OCHOBHOW 00Opa30BaTeIbHOM
IPOrpaMMbl OCHOBHOT'O O01IEro o0pa3oBaHMUs.

OK12. TIlposiBisiTh TIpa’kJaHCKO-NATPUOTUYECKYIO TMO3UIINIO, JAEMOHCTPUPOBAThH
OCO3HaHHOE TOBEJCHUE HA OCHOBE TPAJUIMOHHBIX OOIIEUETOBEYECKUX IEHHOCTEMH,
MPUMEHSTh CTAaHAAPTHl AHTUKOPPYNIIMOHHOTO MTOBEACHHUS.



[IK1.5. Omnpenenars CpeAcTBa My3bIKaJbHOW BBIPA3UTEIBHOCTH B KOHTEKCTE
xopeorpacduueckoro obpasa.
[IK1.6. CoxpaHsiTb W  TOAJECPKUBaTh  COOCTBEHHYIO  (PU3HYECKYI0O U
npodeccuoHanbHy0 GopMmy.
[IK1.7. BnageTb KyJbTypoll YCTHOM W THChbMEHHOW peuu, NpodecCHOHATbHOU
TEPMUHOJIOTUEN.
Wzyuyenne mnpeametrHoil oOnactu «EcTecTBeHHOHay4YHBIE MPEIMETHD) JIOJHKHO
00eCneunTh:
¢ hopMHupoOBaHUE 1IETOCTHON HAYYHON KapTHHBI MUPA;
®[IOHMMAaHHE BO3PACTAIOIIECH POJIM ECTECTBEHHBIX HAYK U HAyYHBIX MCCIIEIOBAaHUN B
COBPEMEHHOM MHpE, IMOCTOSIHHOTO MPOLIECCA IBOJIOLMN HAYYHOTO 3HAHUS, 3HAUUMOCTH
MEKITyHApOJIHOTO HAyYHOT'O COTPYAHUYECTBA;

®OBJIA/ICHUE HAYYHBIM IIOJIXO/IOM K PELICHUIO Pa3JINYHbIX 33/1a4;

®OBJIa/ICHUE YMEHUSMHU (POPMYIUPOBATH TUIOTE3bl, KOHCTPYHUPOBATh, MPOBOIUTH
HKCIIEPUMEHTBI, OLIEHUBATh ITOJIYYEHHBIE PE3YJIbTaThI;

®OBJIAJICHUE YMEHUEM CONOCTABIIATh 3KCIEPUMEHTAIBHBIE U TEOPETUUECKUE 3HAHUS
C OOBEKTUBHBIMH PEATUSIMU KU3HU;

®BOCIHUTAHKE OTBETCTBEHHOI'O U OEPEKHOIO OTHOIICHHUS K OKpYXKAIOLIEH Cpelie;

®OBJIAJICHUE SKOCUCTEMHOM MO3HABAaTEIbHOM MOJENBIO U €€ NIPUMEHEHUE B LEIAX
IIPOTHO3a HKOJIOTUYECKUX PUCKOB ISl 3[I0POBbS JII0/IeH, 0€30MaCHOCTH KU3HH, KaUeCTBa
OKPYXaroUen Cpebl;

®0CO3HAaHNE 3HAYUMOCTU KOHLENIHUHA YCTOMYHUBOIO PAa3BUTHS;

eopmupoBanue ymeHud Oe3zonmacHoro U 3GHEKTUBHOTO  HMCIOJIB30BAHUS
71a00paToOpHOTO 000PYAOBAHNS, TPOBEACHUS TOUYHBIX U3MEPEHHUM U aIeKBAaTHON OIICHKU
MOJIyYEHHBIX PE3yJIbTaTOB, MPEACTABICHUS HAYYHO OOOCHOBAHHBIX APIYMEHTOB CBOUX
JIEUCTBUN, OCHOBAaHHBIX HA MEKXIPEIMETHOM aHAIHN3E yUeOHBIX 3a/1a4.

Henp puctummunbl YI10.06.01.@usuka - popmMupoBanue y 00y4aromuxcsi 3HaHUN
OCHOB HayKH — BaXHEHIINX (DAKTOB, MOHATUHN, 3aKOHOB M TEOPUH, UMEIOIIUX HE TOJIBKO
BaXHOE 00I11€00pa30BaTeIbHOE, MHUPOBO33PEHUYECKOE, HO U MPHUKIATHOE 3HAYEHUE,
(dbopMUpOBaHNE AUATIEKTUKO-MATEPUATUCTUYECKOTO TOHUMAaHUS OKPY>KAIOIIEro MUpa.

3agadamMu Kypca SIBJISIFOTCSA:

® OCBOCHHE 3HAaHUM O MEXAHMYECKHX, TEIUIOBBIX, DSJICKTPOMATHUTHBIX U
KBAaHTOBBIX SIBJICHUSX, BEIMUYMHAX, XapaKTEPU3YIOUIUX ITU ABJICHUS; 3aKOHAX, KOTOPbIM
OHM TMOIYMHSIOTCS; METOAAaX HAYYHOI'O MO3HAHMS MPUPOJbI U (POpMUPOBAHUE HA ITOU
OCHOBE NPEJCTaBICHUN 0 (PU3NUECKON KapTHHE MUDA,

®  OBJIAJCHUE YMEHHUSIMH TMPOBOJAUTH HAONIOECHUS TNPUPOIHBIX  SBICHUI,
ONMUChIBaTh U 0000WaTh  pe3ylnbTaThl  HAONIOJEHUI, HUCIMOJb30BaTh  MPOCTHIE
U3MEpUTENIbHbIE NPUOOPHl UIsl HU3y4dyeHUs: (U3HUECKUX SBICHHUM; MPEICTaBIATDH
pe3ynbTaThl HAOIIOACHUN UM U3MEHEHUN C MTOMOIIbIO TabJIUI, TpaUKOB U BBISBISATH HA
ATOM OCHOBE OMIIMPUYECKUE 3aBUCHUMOCTH; IPUMEHSTh IIOJYYEHHbIC 3HAHUS IS
00BACHEHHSI Pa3HOOOPA3HBIX MPUPOIAHBIX SBICHUN M MPOIECCOB, MPUHIUIIOB TEHUCTBUS
BaXHEHUIINX TEXHUYECKUX YCTPOUCTB, JIJIsl pelieHUus PU3NYECKUX 3a]1ay;

®  pa3BUTUE I[I03HABATEIbHBIX HHTEPECOB, HHTEIUICKTyAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH, CaMOCTOSATENbHOCTH B MPUOOPETEHHH HOBBIX 3HAHUW TpPU PEIICHUU
buznueckux 3a7ad M BBINOJHEHUS  HOKCIEPUMEHTAJbHBIX  HMCCIEAOBAHUNA  C
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UCIOJIb30BaHUEM UH(POPMAIIMOHHBIX TEXHOJIOTH;
®  BOCHUTaHME YOEKIEHHOCTM B BO3MOXXHOCTM IIO3HaHMsI IPUPOABI, B
HEOOXOAUMOCTH Pa3yMHOT'O HCIOJIb30BAHUS JOCTM)KEHUH HAyKM W TEXHOJIOTUH s
JAJIbHEHIIET0 pPa3BUTHS YEJIOBEYECKOIO OOIECTBA, YBa)KEHHUsS K TBOPLIAM HAYKH U
TEXHHUKH; OTHOILIECHUS K (PU3HUKE KaK FIEMEHTY 00IIeUYeI0BEYECKOM KYIbTYPHI;
®  IIPUMEHEHME ITOJYyYCHHBIX 3HAHUU U YMEHUH JUIS PELICHM IPAKTUYECKUX 3a]1a4
MOBCEIHEBHOM JKM3HHU, AJisi oOecrieueHus: 0€30MacHOCTH CBOEW KH3HU, PAllHOHATBHOTO
IIPUPOIOIIOIB30BAHUSA U OXPAHBI OKPYKAIOIIEH CPEIBI.
B pe3ynbpraTe 0CBOEHUS NUCHUIUIMHBI O0YUYaIOLIUIICS 10JKEH 3HATh!
®CMBICJI NOHATHM: (u3MUecKoe sBIEHHE, (U3MUECKUM 3aKOH, BEILIECTBO,
B3aUMOJICUCTBUE, MIEKTPUYECKOE I10JIe, MATHUTHOE II0JI€, BOJHA, aTOM, aTOMHOE SO,
VOHU3UPYIOLINE U3TYyYEHUS;
®CMbICJT (PU3UUYECKUX BEJIIMYUH: MMYTh, CKOPOCTbh, yCKOPEHHUE, Macca, INIOTHOCTh, CUJIa,
¢ JaBJICHUE, UMITYJILC, pabOTa, MOIIHOCTb, KUHETUYECKAsl SHEPrusi, MOTEHIHAIbHAS
3HEprusi, Kod()p(PUIMEHT NOJE3HOIO JAEWCTBUSA, BHYTPEHHSS HHEPrus, TEMIIeparypa,
KOJIMYECTBO TEIUIOTHI, yAEJbHAs TEIUIOEMKOCTb, BIIAXXHOCTh BO31yXa, JJIEKTPUYECKUI
3apsAl, CWIa DJJIEKTPUYECKOrO0 TOKA, DJJIEKTPUYECKOE HAINPSDIKEHUE, DIIEKTPUYECKOE
COINPOTHUBIIEHUE, paboTa M MOIIHOCTb JJIEKTPUUYECKOIO TOKa, (POKYCHOE PpaCCTOSIHHUE
JIMH3BI;
ecMbICil (u3nueckux 3akoHoB: [lackansa, Apxumena, HproToHa, BceMUpPHOrO
TATOTEHHUsI, COXPAHECHHSI MMITYJbCa U MEXaHWYECKOM DHEPIMH, COXPAHEHUS JHEPIUU B
TEIJIOBBIX IPOLIECCAX, COXPAHEHUs >SJEKTPUYECKOro 3apsnaa, Owma i ydacTka
anekTpuyeckon uenu, /xoynsa — JleHna, NpsAMOJMHEMHOrO pPacIpOCTPAHEHUS CBETA,
OTPAKEHUS CBETA.
B pe3ynbraTe 0cBOEHUS AMCUUIIIIMHBI 00yUYaOIUICS JOKEH YMETh!
® ONMCHIBaTh U OOBACHATH (PM3MUECKUE SBJICHUS: PAaBHOMEPHOE MPSMOJIMHEHHOE
JBIYKEHUE, PABHOYCKOPEHHOE NIPSIMOJIMHENHOE ABHKCHUE, TIEpe1ady JABICHUS KUIKOCTH
UM raszaMmu, IUIaBaHUE TeJ, MEXaHUYeCKHe KoieOaHus u  BOJHBL, Jauddysuro,
TEILUIONPOBOJAHOCTb, KOHBEKLHIO, H3JIy4€HUE, HCIAPECHHE, KOHACHCALUIO, KHIICHUE,
IJIABJICHUE, KPUCTAJUIM3ALMIO, DJIEKTPU3ALMIO0 TEJ, B3aWMOJCHCTBUE JIIEKTPUUYECKUX
3aps110B, B3aUMOJEHCTBUE MATHUTOB, JEMCTBUE MATHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM,
TEIUIOBOE JIEUCTBUE TOKA, HIEKTPOMArHUTHYIO MHIAYKLHIO, OTPAKEHUE, NPEIOMIICHUE U
JUCIIEPCUIO CBETA;
® UCIOJB30BaTh (pu3MUECKue MpHOOPbl M H3MEPUTEIbHBIE HWHCTPYMEHTHI IS
u3MepeHusl (PU3MUECKUX BEJIMYMH: PACCTOSHUS, NPOMEXKYTKA BPEMEHM, MACChI, CHIIBI,
JABJICHUS, TEMIIEPATyPBbl, BIAXKHOCTH, BO31yXa, CUIbI TOKA, HANPSYKEHUS, DJIEKTPUYECKOTO
COIPOTHUBIIEHUS, pa0OThI U MOIHOCTH 3JIEKTPUUYECKOTO TOKA;
® IIPEJCTaBIATh PE3YIbTATHl U3MEPEHHUM C MOMOIBIO Ta0IHLL, IPa(UKOB U BBIABIATH
Ha 3TOM OCHOBE SMIIMPHUYECKUE 3aBUCHMOCTHU: IIyTU OT BPEMEHH, CHJIBI YIPYIOCTH OT
YJIMHEHUS NPYKWHBI, CUJbl TPEHUS OT CHJIbl HOPMAJBHOIO JaBJEHHUs, Iepuoaa
KoJIe0aHUI MasiTHUKA OT JIIMHBI HUTH, IIEpro/ia KojeOaHui rpy3a Ha IPYKUHE OT MacChl
rpy3a ¥ OT KECTKOCTH MPYKUHBI, TEMIIEPATYPBI OCTHIBAIOLLIEIO TEJIAa OT BPEMEHU, CHUJIBI
TOKA OT HaIIpsDKEHMS HA Y4YacTKe LIETH, yIJla OTPAXEHHs OT yIJla MaJeHus CBETa, yIia
IIPEJIOMJICHUS OT yIJla NIaJICHUs CBETA;
e BBIpAXaTh PE3YJNbTATBl M3MEPEHUN M pACyETOB B €IMHULAX MeXIyHapoaHOU
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CUCTEMBI;

e pemiaTh 337a4d Ha MPUMEHEHUE U3yUYEeHHBIX (PU3NUECKUX 3aKOHOB;

® OCYIICCTBIISATh CAMOCTOSTEIBHBINA MOMCK MH(OPMAIMKA €CTECTBEHHO - HAYYHOTO
CoJIepKaHUsI C UCTIOIH30BAHUEM PA3JIMYHBIX HCTOYHUKOB (y4€OHBIX TEKCTOB, CIIPABOYHBIX
¥ HAyYHO — MOMYJISIPHBIX U3/IaHWUN, KOMITBIOTEPHBIX 0€3 TaHHBIX, pecypcoB MHTepHeTa), ee
00paboTKy W mpencTaBiieHHe B pa3HbIX ¢Gopmax (CIOBECHO, ¢ MOMOIIBIO TpaduKOB,
MaTEeMaTUYECKNX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

®ICTIOJIb30BATh MTPUOOPETECHHBIC 3HAHKS U YMEHUS B MPAKTUYCCKOUN MEATETLHOCTH U
TIOBCETHEBHOM JKU3HU JJISL:

eobecreueHnsT O6€30MacCHOCTH B TMPOIIECCE MCIOJB30BaHUS TPAHCIIOPTHBIX CPENCTB,
AIIEKTPOOBITOBBIX IPUOOPOB, AEKTPOHHON TEXHUKU;

®KOHTPOJISI 32 WCHPABHOCTHIO DJIEKTPONMPOBOAKH, BOJOMPOBOAA, CAHTEXHHUKU U
ra30BbIX IPUOOPOB B KBAPTHUPE;

®PAIMOHATBHOTO MPUMEHEHHUS MPOCTHIX MEXAHU3MOB;

®OIICHKM 0€30MMacCHOCTH PaiuallMOHHOTO (hOH/IA.

B pamkax o6meobpazoBarenbHOro yueOHoro 1mukia, peanusytomero ®I'OC 000,
muciuimHa - YI10.06.01.@usnka wu3ydaercs B I-M w  2-M  OaneTHBIX —Kjaccax
xopeorpaduueckoro y4winia (MEepBbIi OaJETHBIA KJIACC COOTBETCTBYET 8-My
001e00pa3oBaTeIbHOMY Ki1accy).



COJAEPKXAHHUE

1. IlosicHUTEJBbHASA 3aIMUCKA

2. O0mast xapakTepucTHKAa y4e0HOr0 nmpeaMera
3. Onucanue MecTa y4eOHOro npeamMera B yueOHOM IJIaHe

4. JIn4HOCTHBIE, MeTaNPeAMETHbIC H IIPEeAMETHBIE
pe3yJIbTAaThl 0CBOCHHUs Y4eOHOI0 nmpeamera

5. Conep:kanue y4eOHOTI0 nmpeamera

6. TemaTnuyeckoe MJIAHMPOBAHME

7. IlnanupyeMble pe3yabTaThl H3y4YeHUs] Y4eOHOT 0o
npeaMera

8. MarepuanbHO-TeXHHYECKOE o0ecredeHue
o0pa3oBaTeJbHOI0 MpoLecca



1. IlosicHUTE/JIbHASA 3AIIUCKA

Pa6ouast mporpamma yue6Ho# aucrummasl Y110.06.01.0usnka sBuseTcs 4acThio
o0pa3oBaTenbHON MPOrpaMMbl CpeaHeTo MpodeccruoHamsHOTO 00pa3oBaHusi B 00JIaCTH
UCKYCCTB, HHTEIPUPOBAHHOM ¢ 00pa30BaTENbHBIMU MPOrpaMMaMi OCHOBHOTO OOIIETO U
cpeaHero oduero oopazoanus 1o crenraibHocT 52.02.02 VckyccTBo TaH1a (1Mo BUgaM,
BU/JI: COBPEMEHHBIN TaHel), KBalnpukauum «ApTUCT Oajiera aHcamOnsl IECHU U TaHIIa,
TaHIIEBAIBHOTO KOJUIEKTHBA; MPEMOAaBaATENb.

Pabouas nporpamma aucrurinabl Y110.06.01.dusznka pazpadboTaHa B COOTBETCTBUU
¢ tpeboanusmu GI'OC CIIO 52.02.02. UckyccTBo TaHua (10 BUJaM), YTBEPKICHHOTO
[Tpukazom Munobpuayku P® ot 30.01.2015 Ne 33 (c uBMEHEHHUSIMHU U JIOTIOJTHEHUSIMH OT
05.03.2021), ITpukazom MunuctepcrBa mpocsenieans PO ot 31 mas 2021 r. N 287 "O6
yTBepXKACHUH  (eAepalbHOrO0 TOCYAapCTBEHHOr0  00pa3oBaTeNbHOTO  CTaHAapTa
OCHOBHOTO 00111eT0 00pazoBanus)" (¢ M3MEHEeHUsIMHU U nonoHeHusiMu ot 18.07.2022 r.);
[Tucemom MunobOpuayku P® ot 28.10.2015 Ne 08-1786 «O paboumx mporpammax
yueOHbIX mpeameroBy, [lucemom MunoOpuayku P® ot 03.03.2016 N 08-334 «O06
ONTHMHU3ALMU TPeOOBaHHI K CTPYKType paboueil mporpammbl y4EOHBIX MPEIMETOBY,
NOII B OU T'BIIOY komemxka r. MockBbel «MXY nipu MI'ATT «I'xenby.

dopmupyemble 001IMe UM Tpo(ecCHOHaNbHbIE KOMIETEHIMM B COOTBETCTBUHU C
®I'OC CIIO no cnenuansHocTH 52.02.02 MickyccTBO TaH1a (110 BUIAM):

OKI1. IlonnumaTh CyIIHOCTb U COLMATIBHYIO 3HAUMMOCTh CBOEH Oyy1iieil nmpodeccum,
MPOSABIIATH K HEW YCTOWYMBBI UHTEPEC.

OK2. Opranun3oBbIBaTh COOCTBEHHYIO JAEATEIBHOCTb, ONPEACIISTh METO/IbI U CITIOCOOBI
BBITIOJIHEHUS MPOPECCUOHANBHBIX 33]1a4, OLIEHUBATH UX 3P(HEKTUBHOCTH U KAYECTBO.

OK3. Ilpuanmath penieHus: B CTAHIAPTHBIX U HECTAHIAPTHBIX CUTYAIUSIX U HECTH 32
HUX OTBETCTBEHHOCTb.

OK4. OcyuiecTBiiTh MOUCK, aHAIU3 M OLIEHKY HH(pOpMAIH, HEOOXOAUMOU s
MOCTAaHOBKHU U PEUICHUS MPOPECCHOHANBHBIX 3a/1a4, MPO(PECCUOHAIBHOTO U TUYHOCTHOTO
pa3BUTHSL.

OKS5. Hcnonbs3oBaTh MH(GOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUHU (Harnee -
UKT) nist coBepiieHCTBOBaHUS MPOGECCUOHANBHON e TEIBHOCTH.

OK®6. Pabortath B KOJUIEKTUBE, 3G (DEKTUBHO OOIIATHCS C KOJJIETAMH, PYKOBOJICTBOM.

OK7. bpatb Ha ce0s OTBETCTBEHHOCTb 32 padOTy WIEHOB KOMaH bl (IIOJIYMHEHHBIX),
3a pe3yibTaT BHIMOJHEHUS 3a/IaHUM.

OKS8. CaMocTOsTENbHO OIpeAesiaTh 3aauyu NpodhecCUOHATBHOTO W JIMYHOCTHOTO
pa3BUTHS, 3aHUMATbCAd CaMOOOpPA30BAHMEM, OCO3HAHHO IUIAHUPOBATh TMOBBILIECHUE
KBaTM(DUKAIIUH.

OK9. OpuenTtupoBaThCi B  YCIOBHSIX YacTOM CMEHBI TEXHOJOTHM B
npohecCuoHaANBbHOM NeATENbHOCTH.

OK10. MHcnonb3oBath B Npo(heCCHOHANBHOM  EATEIBHOCTH  JIMYHOCTHBIE,
MEXMPEIMETHBIC, MPEIMETHBIE PEe3yJbTaThl OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOM
MpOTrpamMMbl OCHOBHOTO 00IIIero 00pa3oBaHwsl.

OK12. IlposBiasATh TIpakJaHCKO-NATPUOTUYECKYIO IO3MIMIO, JEMOHCTPUPOBATH
OCO3HaHHOE TOBEJCHHE HAa OCHOBE TPATUIMOHHBIX OOIIEUETOBEYECKUX IEHHOCTEMH,
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IPUMEHSTh CTAHAAPTHl AHTUKOPPYILIMOHHOTO TTOBEICHUSI.
[IK1.5. Omnpenenars CpeACTBa My3bIKaJbHOW BBIPA3UTEIBHOCTH B KOHTEKCTE
xopeorpaduueckoro obpasa.
[IK1.6. CoxpaHsiTb W  TOAJEPKUBaTh  COOCTBEHHYI  (PU3HYECKYI0O U
npodeccuoHanbHy0 (GopMmy.
[IK1.7. BnageTb KyJabTypoll YCTHOM W THChbMEHHOW peuu, NpodecCHOHATbHOU
TEPMHUHOJIOTUEN.
Nzyuyenne mnpeametrHoil oOnactu «EcTecTBeHHOHay4YHBIE MPEIMETHD) JIOJHKHO
00eCeunTh:
¢ hpopMHUpoBaHUE 1IETOCTHON HAYYHON KapTHHBI MUPA;
®[IOHMMaHNE BO3PACTAIONIEH POJIA €CTECTBEHHBIX HAYK U HAYYHBIX UCCIEIOBAHUN B
COBPEMEHHOM MHpE, IMOCTOSHHOT'O MPOLIECCA IBOJIOLMU HAYYHOTO 3HAHUS, 3HAUUMOCTH
MEKTyHApOJIHOTO HAyYHOT'O COTPYAHUYECTBA;
®OBJI/ICHUE HAYYHBIM IIOJIXO/IOM K PELICHUIO Pa3JINYHbIX 33/1a4;
®OBJIAJICHUE YMEHUSIMH (POPMYJIMPOBATH THIOTE3bI, KOHCTPYUPOBAThH, MPOBOJHUTH
HKCIEPUMEHTHI, OLICHUBATh MOJyYEHHBIE PE3yJIbTAThI,
®OBJIA/ICHUE YMEHUEM COMOCTABIATH SKCIIEPUMEHTAIBHBIE U TEOPETUUECKUE 3HAHUS
C OOBEKTUBHBIMH PEATUSIMU KU3HU;
®BOCIHUTAHKE OTBETCTBEHHOI'O U OEPEKHOIO OTHOIICHHUS K OKpYXKaIOLEH Cpelie;
®OBJIAJICHUE SKOCUCTEMHOM MO3HABAaTEIbHOM MOJENBIO U €€ NPUMEHEHUE B LENAX
IPOTHO3a HKOJIOTUYECKUX PUCKOB TSI 3[I0POBbS JII0/IeH, 0€30MaCHOCTH KU3HH, KaUeCTBa
OKPYXaroUen Cpebl;
®0CO3HAaHME 3HAYMMOCTHU KOHLIETIIIUN YCTOMYUBOTO PAa3BUTHS;
dbopmupoBaHue yMeHUN Oe3omacHOro U A(OPEKTUBHOTO  KCIOJIb30BaHMS
1abopaTOpHOTrO 000PYAOBaHUS, MPOBEICHUS TOUYHBIX U3MEPEHUIN U aJeKBATHOW OIICHKU
MOJIYYCHHBIX PE3YyJbTAaTOB, MPEJCTABICHUS HAY4YHO OOOCHOBAHHBIX apryMEHTOB CBOUX
JIEHUCTBUN, OCHOBAHHBIX HA MEXKIPEIMETHOM aHAIN3E YUECOHBIX 3a71a4.

2. O0mast XapaKTepUCTHKA YU4eOHOTr 0 IpeaMeTa

Heap qucuumiueel «Pusnka» - GOpMUPOBAHUE Y O0YYarOIIMXCsl 3HAHUM OCHOB
HAYKH — BaXXHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U TEOPU, UMEIOIUX HE TOJIHKO BAXKHOE
o0meoOpa3oBaTeibHOE, MHUPOBO33PEHYECKOE, HO W  MPUKIATHOE  3HAYCHHUE,
dbopMupOBaHUE AUATEKTUKO-MATePUATHUCTUYECKOTO IIOHUMAHUS OKPY’KaIOIIEro MUpa.

3agayamMu Kypca SBISIOTCA:

® OCBOCHME 3HAaHUH O MEXAHUYECKUX, TEIJIOBBIX, OJJIEKTPOMATHUTHBIX U
KBAHTOBBIX SIBJIICHUSX, BEJIMUMHAX, XapAKTEPU3YIOLIUX 3TU SBJICHUS; 3aKOHAX, KOTOPHIM
OHM TMOAUYMHSAIOTCSA; METOAAX HAYyYHOTO MO3HAHMS NMPUPOAbI U (HOPMHPOBAHUE HA ITOU
OCHOBE IIPEJICTaBICHUN 0 (PU3NUECKON KapTUHE MUDA;

® OBJQJICHHE YMEHUSMU [POBOJIUTH HAONIOAECHUSA NPUPOJHBIX SIBICHUH,
ONMHCHIBAaTH M 0000IIaTh pe3ynbTaTbl HAOMIOACHUN, HCIOJIb30BaTh IPOCTHIE
U3MEpUTENIbHbIE NPUOOPHl Uil HU3ydyeHUs (U3HYECKUX SBICHUM; NPEICTaBIATH
pe3yapTaThl HAOMIOIEHUIN WM U3MEHEHUI ¢ MOMOIUIbI0 TaOaull, rpauKOB U BBISBIATH
Ha 9TOM OCHOBE SMIMPUYECKUE 3aBUCHUMOCTH; MPUMEHSATH MOJTYYCHHbIC 3HAHUS IS
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00BACHEHHS PA3HOOOPA3HBIX MPUPOJIHBIX SBJICHUN U MPOIECCOB, MPUHIUIIOB IEUCTBUS
BOKHEUIIUX TEXHUYECKUX YCTPOMCTB, IJIs PeIIeHUs] PU3NUECKUX 3a]1ay;

® Da3BUTUE I[I03HABATEIbHBIX HHTEPECOB, HMHTEJUICKTyAIbHBIX WM TBOPUYECKUX
CIIOCOOHOCTEH, CaMOCTOATENLHOCTH B MPUOOPETEHWH HOBBIX 3HAHUW MpPU PEUICHUU
bu3nYecKuX 3amad W BBINOJTHEHUS  OKCIEPUMEHTAIBHBIX  UCCICNOBAHUMA  C
UCITOJIb30BaHUEM WH(OPMAITMOHHBIX TEXHOJIOTHI;

® BOCIUTaHWE YOEXKIECHHOCTH B BO3MOXHOCTH TO3HAHUS MPUPOIBLI, B
HEOOXOJAMMOCTA Pa3yMHOTO HCIIOJIb30BAHUS JOCTIKCHUM HAYKH W TEXHOJIOTHH ISt
JanbHEHIIero pa3BUTUSL YEIOBEYECKOTO OOIIECTBA, YBAXKEHHUS K TBOPIAM HAYKH U
TEXHUKU; OTHOIICHUS K (PU3HKE KAK DJIEMEHTY OOLIECUYeIOBEYECKON KYIbTYPHI;

® [IPUMEHEHHE MMOJYYCHHBIX 3HAHUI 1 YMEHUH JIJIs1 pELLICHHS IPAKTUYECKUX 3a]1a4
MOBCEHEBHOM KU3HU, I 0oOecrnedeHusi 0€30MacHOCTU CBOEH JKM3HU, PALIMOHAIBLHOTO
IPUPOAOIIOIB30BAHUS U OXPAHbI OKPYKAIOLIEN CpEIbl.

Ha moBsimenune 3 peKTHBHOCTH YCBOEHUS OCHOB (PM3MUECKOU HAYKH UCHOIb3VIOMCS
ceoyowue Memoowl:

OOBICHUTENHHO-UJUTFOCTPATUBHBIA, PEMPOIYKTUBHBINA, TPOOJIEMHOE H3JI0KEHUE,
Oecema, Jiekius, paboTa C KHUTOW, JEMOHCTPAIMOHHBIA IKCIIEPUMEHT, MPAKTHUECKHE
METO/IbI (pelieHre 3a/1a4, Ja00opaTopHbIe 3aHATHS: (PPOHTATILHBIE JTJa0OpaTOPHBIE PAOOTHI,
JOoMalTHie HaOIOICHUS U OTIBITHI), CAMOCTOSITENIbHASL paboTa, KOHTPOJIb (TECTHPOBAHUE,
MUChbMEHHBIE KOHTPOJBHBIC PA0OTHI, (PU3NUECKHE JUKTAHT, B3AMMOKOHTPOJIb 3a4eT U T.1.)
M CAMOKOHTPOJTb.

®opMbI OpPraHu3auum 00pa3oBaTeIbLHOI0 MpoLecca
® YPOK-HCCIIEJOBAHHUE,

ypok-1abopaTopus,

YPOK-TBOPUYECKHUHN OTUET,

YpPOK U300peTaTeNbCTBa,

YPOK «Y IMBUTEIBHOE PAAOMY,

ypOK-paccka3 00 y4éHbIX,

YPOK-3allliTa UCCIIEIOBATEIILCKUX ITPOEKTOB,

YPOK-3KCIIEpTH3a,

ypok «IlaTeHT Ha OTKpBITHEY,

YPOK OTKPBITBIX MBICJIEH;

y4eOHBII JKCIEPUMEHT, KOTOPBI TO3BOJISIET OPraHU30BaTh OCBOCHHUE TaKUX

AJIEMEHTOB HCCIEN0BATENBCKON JIEATEIIBHOCTH, KaK IJIAHUPOBAHUE U MPOBEJACHUE

AKCIIEpUMEHTa, 00paboTKa U aHAJIU3 €ro pe3yJIbTaToB,;

e JOMalIHee 3a/JaHHE HCCIEIOBATEIbCKOIO XapakTepa MOXKET coderaTh B celde
pa3HOOOpa3Hble BUIBI, MPUUEM IMO3BOJISIET IMPOBECTH Y4EeOHOE HCCIEI0BaHNUE,
JOCTAaTOYHO MPOTSHKEHHOE BO BPEMEHMU.

Ha ocHoBanum mpukaza MwuHucrepctBa oOpazoBaHus W Hayku Poccuiickoi
Oeneparun - ot 23.08.2017 Ne 816 "OO6 yrBepxkaenun Ilopsiaka mNpuUMEHEHUs
OpraHu3alMsIMHU, OCYIIECTBISIONIMMHU 00Pa30BaTEIbHYIO JI€ATEIbHOCTh, JIEKTPOHHOTO

O6y‘{CHI/IH, JAUCTAaHIIMOHHBIX O6paBOBaTCJ'IBHBIX TEXHOJIOT UM IIpu pcain3anuu
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oOpa3oBarenbHbIX Mporpamm", B cilydae HEOOXOJMMOCTH, MOXKET OBITb PEaTn30BaHO
JTUCTAaHIIMOHHOE O0O0y4YeHHWEe C MPUMEHEHUEM JHUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texHozorui (manee-J10T).

OcuHoBubiME niemeHTamu JIOT sBisitorcs: oOpa3zoBaTebHble OHJIANH-TIAT(HOPMBI,
upoBeie 00pa3oBaTENIbHBIE PECYpPChl, pa3MEIleHHbIE Ha 00pa30oBaTeNIbHBIX CalTax;
BujicokoHpepenun; skype — oOmenue; online-ypoku B Zoom; e-mail; oOnaunbie
CEPBUCHI; D3JEKTPOHHBIE HOCHUTEIN MYJbTUMEIUNHBIX TPUWIOKEHUH K ydeOHHKaM;
AIIEKTPOHHBIE TOCOOUs, pa3paboTaHHBIE C yU€TOM TpeOoBaHMil 3aKOHOAaTeNbcTBa PD 00
00pa3oBaTeNnbHOMN NESITEIHHOCTH.

B o6yuenun ¢ npumenenueM JOT ucnonb3yroTcs clieayromue opraHu3alioHHbIe
(dhopmbl yaeOHOM AESITEIIBHOCTH:

®YPOK;

® JICKIIUS;

® KOHCYJIbTAIUS;

®CEeMUHap;

®[IPAKTUUECKOE 3aHATHUE;

ej1a0opaTopHas paboTa;

®KOHTpOJIbHAsS padoTa;

®TECT;

eTBOpYECKas padora.

ConpoBOXKJIeHUE JUCTAHIIMOHHOTO OOYYEHHS MOKET OCYUIECTBISATHCS B CIEAYIOLIUX
pexKUMax:

eTeCTUpOBaHUE on-line;

®KOHCYJIbTAIlMU on-line;

®IIPEIOCTABICHUE METOIUNYECKUX MAaTEPUAJIOB;

econpoBoxeHue off-line (mpoBepka TeCTOB, KOHTPOJIBHBIX Pa0OT, Pa3IMUYHBIC BUJIbI

TEKYILIEro KOHTPOJIA U MTPOMEXKYTOUHON aTTeCTaI|H ).

3. Onucanue MecTa yueOHOro npeaMera B yueOHOM ILJIaHe

HNucuumumaa «®dusuka» wu3ywaercs ¢ 1-ro mo 2-i1 OajeTHBIM  KJacc
xopeorpaduueckoro  yumnuiia (1-ii  OasieTHBI  KJacc  COOTBETCTBYET — 8-My
0011e00pa3oBaTeIbHOMY KJ1accy).

B Tom uucre:

eMaKcHMaJlbHasl yueOHast Harpy3ka oOydaromierocsi — 186 yacoB, B TOM YHCIIE:

e00s13aTeNbHAS ayIMTOpHAs yueOHast Harpy3ka ooydaromierocst — 136 4acos;

ecaMocCToOsATeNbHAs paboTa oOyuaromierocs - 50 4acos.

CamocrosiTenpHast paboTa OOydYarOMIMXCS OCYIIECTBISETCS B BHJAE IMOATOTOBKU
JIOKJIaJI0B, COOOIICHUH ¥ MPe3eHTAINI TI0 TeMaM U3y4aeMoro Kypca.
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4. JINYHOCTHBbIE, MeTalNIpeIMEeTHbIE U NPeIMEeTHbIE Pe3yJIbTATHI
OCBOEHNS Y4e0OHOTI0 MmMpeMeTa

Ilpeomemuvimu pezyromamamu ooydeHus Gpusmke BISIOTCS:

e(hbopmupoBaHHe MPEACTaBICHUH O 3aKOHOMEpPHON CBS3M M IO3HABAEMOCTH
SBJICHUM TPUPOABI, 00 00bEKTUBHOCTH HAYUYHOT'O 3HAHUS; O CUCTEMOOOpa3yomIeil poiu
(bU3UKH IS pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUM; HAYIHOTO
MHUPOBO33pEHHUSI KAk pe3yJbTaTa W3yYe€HHUS OCHOB CTPOEHHUS MaTepuud H
(GyHIaMEHTAIIBHBIX 3aKOHOB (DU3HKH;

e(bopmupoBaHHEe TIEPBOHAYATIBHBIX MPEACTaBICHUN O (U3UYECKOW CYITHOCTH
SIBIICHUN TPUPOILI (MEXaHUYECKUX, TEIUIOBBIX, AJCKTPOMATHUTHBIX W KBAaHTOBBIX),
BUJIaX MaTepuu (BEIIECTBO H IOJIE), ABMKEHUH KaK CIIOc00€ CyIIeCTBOBaHUS MaTEPHH,
YCBOCHHE OCHOBHBIX HJEH MEXaHHKH, aTOMHOMOJEKYJSIPHOTO yUY€HHS O CTPOCHUU
BEIIECTBA, DJIEMEHTOB DJIGKTPOJAMHAMUKA ¥ KBAaHTOBOM (PU3MKH; OBIaJCHHE
MOHSATUWHBIM aNMapaToM U CUMBOJIUYECKUM SI3BIKOM (DU3HKH;

eripuoOpeTeHUE OMbITa MPUMEHEHUS HAYYHBIX METOJOB MO3HAHUS, HAOJIOICHUS
¢u3nUeCKNX SBJICHHWHA, TMPOBEACHHUS OMBITOB, TPOCTHIX AKCIEPUMEHTAIBHBIX
WCCJICIOBAaHU, MPSMBIX ¥ KOCBEHHBIX M3MEPEHUH C MCIIOIh30BAHUEM aHAJIOTOBBIX H
U(GPOBBIX H3MEPUTENIBHBIX MPUOOPOB; TOHMMAHHE HEW30E€KHOCTH IMOTPEITHOCTEH
J00BIX U3MEPECHUH;

eroOHMMaHUEe (U3NUYECKUX OCHOB W MPHUHIMIOB JeHCTBUS (pabOThl) MaIlUH M
MEXaHU3MOB, CPEJICTB MEPEABUKEHHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBILIUICHHBIX
TEXHOJIOTUYECKUX TMPOILECCOB, BIMSAHHUS HX Ha OKPYXAIOLIYI0 Cpelay; OCO3HAHUE
BO3MOXHBIX IPUUMH TEXHOTEHHBIX U SKOJIOTHYECKUX KaTacTpod;

®0CO3HaHUE HEOOXOIMMOCTH MPUMEHEHHS TOCTHKCHUN PU3NKHU U TEXHOJIOTUM ISt
PaIMOHAIIBHOTO MTPUPOIOTIOIB30BAHHS;

®OBIAJICHNE OCHOBaMH OE€30MAaCHOTO  HCIIOJIb30BAaHUS  €CTECTBEHHBIX M|
UCKYCCTBEHHBIX dJIEKTPUYCCKUX M MAaTHUTHBIX TOJICH, DIIEKTPOMArHUTHBIX M 3BYKOBBIX
BOJIH, €CTECTBEHHBIX U UCKYCCTBEHHBIX HOHU3HPYIOUIUX U3Ty4YEeHUN BO H30EKaHUE UX
BPEAHOTO BO3ACHCTBUS HA OKPYKAIOLIYIO CPELYy U OPraHU3M YEJIOBEKa;

®pa3BUTHE YMEHHUS IUIAHUPOBATH B IIOBCEAHEBHOM JKU3HM CBOU JICUCTBHUS C
OPUMEHEHUEM TMOJYYEHHBIX 3HAHUNW 3aKOHOB MEXaHUKH, JJIEKTPOJUHAMUKH,
TEPMOJIMHAMUKH M TETUIOBBIX SBJICHUM C LIETBI0 COEPEIKECHHUSI 3TOPOBBSI;

e bopmupoBaHue NMPEACTABICHUN O HEPAlMOHATHLHOM HCIIOJIB30BAHUN TIPUPOTHBIX
pEeCypcoB UM DJHEpPruM, 3arps3HCHUH OKpPYKAIoMIe cpeapl KakK  CIEJCTBUHU
HECOBEPIIICHCTBA MAIIMH U MEXaHU3MOB.

JTuunocmuvimu pezynromamamu o0ydeHus GU3NKE SBISTIOTCS:

* chOpPMHPOBAHHOCTh TIO3HABATEIHHBIX WHTEPECOB HA OCHOBE Pa3BUTHS
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN yUaluxcs;

* YOXKJIEHHOCTh B BO3MOKHOCTH TTO3HAHUS TPUPOJIbI, B HEOOXOIMMOCTH Pa3yMHOTO
WCMOJIb30BaHUs JOCTVMKCHUM HAyKM M TEXHOJOTMW JUISl JaJIbHEHIIEr0 pPa3BUTHUSA
YEJIOBEUECKOro OOIECTBA, yBaKCHHUE K TBOPIIAM HAYKH M TEXHHUKH, OTHOIICHUE K
(bU3MKe KaK 2JIEMEHTY O0IIEeYEIOBEYECKON KYIbTYPHI;

* CAMOCTOATEJIBHOCTh B NMIPUOOPETECHUN HOBBIX 3HAHUHN M MPAKTUYECKUX YMECHUM;
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TOTOBHOCTb K BbIOOPY KU3HEHHOT'O IIyTH B COOTBETCTBUM ¢ COOCTBEHHBIMU MHTEPECAMU
Y BO3MOXHOCTSIMU;

* MOTHBALIMSA 00Pa30BATEIBHON 1€ATEIBHOCTH HIKOJIBHUKOB HA OCHOBE JIMYHOCTHO-
OPHUEHTHUPOBAHHOTO MOJIX0/1a;

* (opMHpoBaHME LIEHHOCTHBIX OTHOIIEHUH APYr K APYry, YYWUTEI0, aBTOpam
OTKPBITHI U N300peTeHNil, pe3ysibTaTaM 00yUeHUs;

e BOCIMTAaHHE POCCUMCKOM I'PAKIAHCKOM MICHTUYHOCTHU: NATPUOTU3MA, YBAKCHUSA
Kk OTeuecTBy, NPOIUIOE M HACTOALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccun; ocosHanue
CBOEH JTHHYECKOM IPHUHAICKHOCTH, 3HAHUE HCTOPHUHM, S3BIKA, KYJIBTYpPBI CBOErO
HapoJa, CBOET0 Kpas, OCHOB KyJIbTYPHOI'O Hacieaus HapoaoB Poccun u yenoseuecTna;
YCBOCHHE T'yMAaHUCTUYECKHX, JEMOKPAaTUYECKUMX M TPAAULHOHHBIX IEHHOCTEU
MHOTOHAIIMOHAIBHOTO POCCHIICKOTO OOIIECTBA; BOCIIUTAHUE YYyBCTBA OTBETCTBEHHOCTH
u ponra nepen Ponunoi;

e (opMHpOBaHME OTBETCTBEHHOIO OTHOLIEHHS K YYEHHIO, TOTOBHOCTH M
CHOCOOHOCTH O0yYaromMxcs K CaMOpPa3BUTHIO M caMOo0Opa3oBaHUID Ha OCHOBE
MOTHBAlUM K OOYYEHHMIO M IIO3HAHUIO, OCO3HAHHOMY BBIOOPY U ITOCTPOECHHIO
JaJbHENIIEN NHANBUIYAIBHON TPAEKTOPUU 00pa30BaHus Ha 6a3€ OPUEHTUPOBKHU B MUPE
npodeccuii. M OpOo(ECCHOHATIBHBIX  IPEANOYTEHUH C  Y4ETOM  yCTOMYMBBIX
[IO3HABATEJIbHBIX HMHTEPECOB, a TAaK)KE€ HAa OCHOBE (POPMUPOBAHUS YBAXKHUTEIBHOT'O
OTHOILEHUS K TPYAY, Pa3BUTHs OIBITA YYACTUSA B COUUAIBHO 3HAYUMOM TPYJIE;

o (hopMHpoBaHHE 1IETTOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOUIECTBEHHOW MPAKTUKH, YUUTHIBAIOIIETO COLUAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3rue COBPEMEHHOTO MHPA.

Memanpeomemuvimu pezyromamamu o0yaeHus: GU3NKE ABISTIOTCS:

* OBJAJICHUE HaBBIKAMH CaMOCTOSATEIBHOIO MPHOOPETEHUS HOBBIX 3HAHMIA,
opraHuzaluu  y4eOHOM  JIeSITeNIbHOCTH, T[OCTAaHOBKHM  IieJied, IUIAaHMPOBAHUSA,
CaMOKOHTPOJISI U OLIEHKH PE3yJIbTATOB CBOEH IEATEIIbHOCTH YMEHHSMHU IPEIBHUIETD
BO3MOKHBIE PE3YJIbTAaThl CBOUX JEHCTBUM;

* MOHMMAHHME pA3JIUYUN MEXKIY HCXOJAHBIMU (PaKkTaMW W TUIOTE3aMU JUISl HX
OOBSACHEHUSI, TEOPETUYECKHUMH MOJEISIMU M peajJbHbIMU OOBEKTAMHU, OBJIAJICHUE
YHUBEPCAIbHBIMU YUYE€OHBIMHU JIEUCTBUSIMU Ha MpUMEpax TUIOTe3 MJisi OOBbSCHEHUS
U3BECTHBIX (DAKTOB M OKCIEPUMEHTAIBbHOW MPOBEPKU BBIJBUTAEMBIX THIIOTE3,
pa3pabOTKH TEOPETUICCKUX MOJICTICH TIPOIIECCOB WM SIBJICHUH;

* (¢opMHUpPOBaHME YMEHUW BOCIPUHUMATh, IepepadaTbiBaTh U MNPEIAbSBIATH
uH(GOPMALIMIO B CIOBECHOW, 00pa3HOM, CHMBOIMYECKON (opMax, aHaIU3UpOBaTh U
nepepadbaTbiBaTh MOJYYEHHYI0 HH(GOPMAILMI0O B COOTBETCTBUH C MOCTaBICHHBIMU
3a/layaMu, BBIAEIATh OCHOBHOE COJIEpKAaHUE NPOYUTAHHOIO TEKCTa, HAXOJIUTh B HEM
OTBETHI HA [TOCTABJIEHHBIE BOIIPOCHI U U3JIAaraTh €ro;

* IpuoOpEeTEeHNE OTbITAa CAMOCTOSATEIHLHOTO MOKCKA, aHaJIM3a U 0TOOpa HHPOpMaLUU
C HUCIOJb30BAHUEM PA3JIUYHBIX UCTOYHUKOB M HOBBIX MH(GOPMAIIMOHHBIX TEXHOJOTUN
IUISl PEILIEHUS TT03HABATEIbHBIX 33/1a4;

* Pa3BUTHE MOHOJOTMYECKOM M JUAJIOTMUYECKOM PEYM, YMEHHUS BbIpakaTb CBOH
MBICIIA M CIIOCOOHOCTH BBICIYIIMBATh COOECENHMKA, MOHUMATh €r0 TOYKY 3pPEHHUS,
IPU3HABATH MPABO JIPYroro 4ejJI0BeKa Ha MHOE MHEHMUE;

* OCBOCHHC TIIpUCMOB HeﬁCTBHﬁ B HCCTAHAAPTHBLIX CHUTyallHAX, OBJIAACHUC
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IBPUCTUYECKUMHU METOJIaMU PEIICHHS MPOOJIeM;

« ¢dopMupoBaHHEe YMEHUU paboTaTh B TPYINIE C BBIIOJHEHHEM pPa3JIMYHBIX
COLIMATILHBIX POJICH, MPEACTABIATh U OTCTAMBATh CBOU B3TJISABI M YOCIKIEHUS, BECTU
TUCKYCCHIO.

B pe3ynbraTe 0CBOSHUS AUCIUTUIMHBI O0yUYaIONTUICS TOJDKEH YMETh:

J OTHCHIBATh U OOBSICHATH (PU3MUYECKUE SIBICHUS: PABHOMEPHOE MPSMOJIMHEHHOE
JIBIDKEHUE, PABHOYCKOPEHHOE TIPSIMOJIMHEHHOE IBIKEHUE, TIepeady TaBICHHS KUIKOCTH
M Ta3aMu, IUIaBaHWE TEJ, MEXaHW4YeCKHe KoJjieOaHuss © BOJHBEL, Auddyswuro,
TETJIONMPOBOAHOCTh, KOHBEKIIMIO, H3JIy4YCHUE, HCIApEeHHE, KOHJICHCAIUI0, KHUIICHUE,
MJIaBJICHUE, KPUCTAIUIM3AINIO, DSJECKTPU3AIMIO TEJ, B3aMMOJCUCTBHUE DIECKTPUUCCKUX
3apsi0B, B3aMMO/ICHCTBHE MAarHUTOB, ICHCTBUE MAarHUTHOTO TIOJISl HA TIPOBOJIHUK C TOKOM,
TEIJIOBOE JICHCTBHE TOKA, SJIEKTPOMArHUTHYIO MHIYKIUIO, OTPaXXEHHUE, MPEJIOMIICHUE U
TUCTIEPCHUIO CBETA;

J UCTIONB30BaTh (PU3MUecKre MPUOOPHI M U3MEPHUTEIbHbIE WHCTPYMEHTHI IS
U3MepeHHs] (PU3NYECKUX BEJIIMYUH: PACCTOSHHS, MPOMEXKYTKa BPEMEHHU, MAcCChl, CHIIBI,
JABJICHUS, TEMIIEPATYPhI, BIAKHOCTH, BO3yXa, CUJIbI TOKA, HATTPSHKEHUS, DJICKTPHUIECKOTO
COTIPOTHUBIICHUS, pa0OTHI U MOIITHOCTH AJIEKTPHIECKOTO TOKA,

o MPEACTABIATh PE3YNbTaThl M3MEPEHUW C TMOMOIIbI0 Tabmui, rpaduKoB U
BBISIBJISITH HA 3TOM OCHOBE HSMIHMPUYECKUE 3aBHUCHUMOCTH: TYTH OT BPEMEHH, CHIIBI
yIPYTrOCTH OT YAJWUHEHHS TPYKHHBI, CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHHS,
nepuoa KoneOaHuil MasgTHUKA OT JJIMHBI HUTH, NIEpHoja KojebaHuil rpy3a Ha MPYyKUHE
OT MacChl Tpy3a U OT )KECTKOCTH MPYKUHBI, TEMIIEPATYPhI OCTHIBAIOIIETO TEJIa OT BPEMCHH,
CWJIBI TOKA OT HANpsDKEHHUS Ha YJacTKe IIeTH, yIia OTPaXCHUs OT YIJia MajeHUs CBETa,
yIJja MPEeJOMIICHHS OT yTJia TaJIeHUs CBETa,;

. BBIPAXKATh Pe3yJbTaThl UBMEPEHUN M PAcueToOB B €IuHUIAX MexayHapoaHon
CUCTEMBI;

o peraTh 3a7a4i Ha MPUMEHEHNE N3YYEHHBIX (DU3NICCKUX 3aKOHOB;

. OCYUIIECTBJISITh CAMOCTOSTEIbHBIN MOUCK MH(DOPMAIIUU €CTECTBEHHO - HAYYHOTO

COJIEPKaHUs C UCTIOIH30BAaHUEM PA3TMYHBIX HCTOYHHUKOB (YI€OHBIX TEKCTOB, CIIPABOYHBIX
¥ Hay4HO — MOMYJISPHBIX M3/IaHWN, KOMIBIOTEPHBIX 0€3 JaHHBIX, pecypcoB MHTepHeTa),
ee 00paboTKy M TpeJCTaBICHUE B pa3HbIX (hopMax (CIOBECHO, C IMOMOIIBIO TpaduKoB,
MaTEeMaTUYECKNX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);
® HCIIOJIK30BaTh MPUOOPETEHHBIC 3HAHUS | YMECHHUSI B IPAKTUYECKON JEATEITLHOCTH U
MOBCEIHEBHOM KU3HU JUIA:
e obOecrieueHHs] OE30MACHOCTH B MPOIIECCE MCIOIB30BAHUS TPAHCIIOPTHBIX CPEJICTB,
AIIEKTPOOBITOBBIX MIPUOOPOB, JEKTPOHHON TEXHUKH;
® KOHTPOJIA 3a HCIPABHOCTHIO AJICKTPOTPOBOJKH, BOJOMPOBOJA, CAHTEXHHKH U
ra30BbIX IPUOOPOB B KBAPTHUPE;
® PAIMOHAIBHOTO MPUMEHEHUS MTPOCTHIX MEXaHU3MOB,;
® OIEHKH 0€30ITaCHOCTH PaIUalMOHHOTO (OH/A.
B pe3ynbraTe 0cBOSHUS AUCIUIIIMHBI O0yUYaIOITUIICS TOJDKEH 3HATh:
® CMBICT TIOHATUH: (u3MUeckoe sBIeHUE, (UINISCKUN 3aKOH, BEIIECTBO,
B3aMMOJICUCTBHE, PICKTPUICCKOE TI0JIe, MATHUTHOE TI0JIe, BOJIHA, aTOM, aTOMHOE SI7IPO,
MOHU3UPYIOIINE U3TYyUCHUS;
® CMBICT (PM3UYECKUX BEITUYNH: ITyTh, CKOPOCTh, YCKOPEHHE, MaCCa, INTIOTHOCTh, CHIIA,
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® JaBJEHUE, UMITYJIbC, pabOTa, MOIHOCTh, KHHETHUYECKAs! SHEPTHUs, MOTECHIUANIbHAS
9HEPrus, Ko3(PQPUIMEHT TMOJE3HOTO JEHCTBUS, BHYTPEHHSS JHEpPrus, TeMIlepaTypa,
KOJIMYECTBO TEIUIOTHI, YJEIbHasl TEIUIOEMKOCTh, BIAXKHOCTh BO3AYyXa, AIEKTPUUYECKUN
3apsl, CWia DBJIEKTPUYECKOTO TOKa, BJIEKTPUUYECKOE HAMNpPsHKEHHUE, AJIEKTPUUECKOe
COMPOTHUBIIEHUE, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOrO TOKa, (POKYCHOE PACCTOSHUE
JIMH3HI;

e cmbicn (Qusnyeckux 3akoHoB: Ilackansa, Apxumena, HproToHa, BceMUpPHOro
TATOTEHUSI, COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOW DHEPIUU, COXPAHEHUS HSHEPIUU B
TEIJIOBBIX TMPOIECCaX, COXPAHEHHUs »dJIEKTpUYecKoro 3apsiga, Oma s ydacTka
anekTpuueckoi nenu, xoyns — JleHua, npsAMOIMHEHHOTO pacnpoCTpaHEHHUs CBETa,
OTpa)KEHUS CBETA.
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5. Conep:xkanue yueOHOIro npeaMmera

TemnoBble siBJICHUS

TenmoBoe paBHOBecue. Temmeparypa. BuyTpenuss osHeprusi. Pabora wu
temionepenaya. Bua reronepenaun. Konmuectso temnoTel. MicnapeHue u KOHAEHCALMS.
Kunenne. BnaxnocTe BO3myxa. [lnaBimeHne u kpuctaimusainus. 3aKOH COXPaHEHUs
SHEPIruM B TEIUIOBBIX IPOLIECCaX.

[IpeoOpazoBanne sHepruu B TerioBbix MamuHax. KIIJ[ TemimoBoil MamiuHBIL.
DKOJIOTUYECKHE MPOOIEMBI TETIOAHEPTETUKH.

JleMoHcTpanun

[IprHIMD KENCTBUS TEPMOMETpA.

TennonpoBOIHOCTH Pa3IMYHBIX MATEPUAIIOB.

KonBekus B )XUIKOCTSX U rasax.

Tennonepenaya myTeM U31y4EHHUS.

SIBiieHne ucnapeHus.

IToCTOSIHCTBO TeMIepaTypbl KUIIEHHS )KUIKOCTHU IIPU IIOCTOSSHHOM JABJICHUM.
ITonmxeHue TeMneparypsl KUIIEHUS KUIKOCTH IIPU IOHWKEHUH J1aBIICHUS.
Habuto1eHne KoH1eHCauy apoB BOJIbI HA CTAKAHE CO JIbJIOM.

i I

JlaGopatopHbIie pabOThI

1. HccnenoBaHue W3MEHEHHUS CO BpEMEHEM TeMITepaTyphl OCTHIBAIOIIEH BOJIBI.

2. H3ydeHue sBIICHUS TEIJIOOOMEHA MPY CMEITUBAHUY XOJIOTHOU ¥ TOPSTUEi BOIBI.

3. H3mepeHue BIIaXKHOCTH BO3AyXa.

Bo3moxHbIe 00BEKTHI SKCKYPCHUI: XOJIOIMIBHOE MPEANPHUATUE, UCCIETOBATENBCKAS
71ab0paTopus WK LIEX MO BhIPAIIMBAHUIO KPUCTAIUIOB, HHKYOATOP.

DJleKTpU4ecKHe sIBJICHUS

OnexTpuzaums Tea. DJIEKTpUUYECKHil 3apsa. J[Ba BUAA AIEKTPUUECKUX 3apsiOB.
3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsia. DIEKTPUUYECKOE TOJIE.

[TocTosiHHBINA 3MekTpuyeckuid Tok. Cuila Toka. DIEKTPUYECKOE CONMPOTHBIICHUE.
Onektpuyeckoe HamnpsbkeHue. [IpoBOAHHMKHM, MUANEKTPUKUA M MOJYHPOBOJHUKH. 3aKOH
Owma 117151 yyacTka 3eKTpruieckoil nenu. Pabota u MOITHOCTD 3JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenua. [IpaBuna Oe3omacHOCTH MpU pabOTe C UCTOYHUKAMH SJIEKTPUUYECKOTO
TOKa.

JleMoHcTpanuu

DneKTpU3aius Tel.

JIBa poaa 3JIEKTPUYECKUX 3aAPSIOB.

Y CTpOMCTBO U AEUCTBUE IIEKTPOCKOIIA.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI0B.
[IpoBOAHUKY U U30JISITOPBI.

M cTOYHMKY TOCTOSTHHOTO TOKA.

N3mepeHne cuitbl TOKa aMIEPMETPOM.
N3mepenne HanpsKEHUs BOJIbTMETPOM.

XN N B L=
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9. Peocrar u MarasuH CONPOTUBIICHUII.
10. CpoiicTBa mOJIyNIpPOBOJHUKOB.

JlaGopatopHbie pabOThI

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA B IPOBOJAHHKE OT HATPSIKEHUSI.
W3y4enne mociea0BaTeIbHOr0 COeIMHEHUS TIPOBOTHUKOB.

N3ydenne napaaienbHOTO COSAMHEHUSI POBOHUKOB.

PerynupoBaHue CHIIbI TOKa PEOCTATOM.

W3mepenue 3eKTpUUecKOro COIPOTUBRIECHHS MPOBOTHUKA.

W3mepenne MOITHOCTH 3JIEKTPUUECKOTO TOKA.

I i

MarHuTHbI€E SIBJI€HUSA

ITocTostHHBIC MarHuThl. B3anMoaelicTBue MaroHuToB. MarauTHoe 1mojiae. MarauTHoe
M0JI€ TOCTOSAHHOTO TOKA. JIeliCTBME MAarHUTHOTO TOJIs1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

JlemoHcTpannmn

1. OmneiT Opcrena.

2. MarsuTHOE€ I10JI€ TOKA.

3. JleiicTBME MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
4. YcTpoiCTBO 3JEKTPOIBUTATES.

JlabopaTopHbIie pabOThI
1. W3ydenue npuHUHIIA TEUCTBUSA DIEKTPOIBUTATEIIA.

CBeTOBBIE ABJIECHHUSA

CBer — aJIleKTpoMarHuTHas BoJiHA. [IpsMoIMHEITHOE pacIpOCTpaHEHHE CBETa.
OTtpakenne u mpeomiicHue ceeta. [lmockoe 3epkaino. JIna3bl. POKyCHOE pacCTOSTHUE U
onTHYecKas cuia JuH3bl. OnTudeckue mpuodopsl. Jucnepcus cBeTa.

JlemoHcTpannmn

[IpsiMmonuHeHOE pacpoCcTpaHEeHUE CBETA.

OTtpakeHue cBeTa.

IIpenomnenue ceera.

Xon tydeit B coOuparomiei JInH3e.

XoJ Jiyder B paCCEUBAIONIEH JIMH3E.

[TocTpoenne n300paxeHuii ¢ MOMOIIBIO JIUH3.

[TpuHIIMTT AEHCTBUS TPOCKIIMOHHOTO armapara u ¢oToarnmapara.
Hucnepcus 6enoro cBera.

[Toy4yenue 6esoro cBeTa Mpu CJI0KEHUU CBETA Pa3HBIX 1[BETOB.

WX R W=

JlaGopatopHbie pabOThI
1. H3mepenne pOKyCHOTO pacCTOSIHUSI COOMpAIOLIEH JTUH3BI.
2. TlomydeHue n300paK€HUM ¢ MOMOIIBIO COOMPAOIIEH JTMH3HI.
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Mexanuka

OCHOBBI KHHEMATHKH

Mexannueckoe nBwkeHne. OtTHocuTenbHOE JBHKEeHHE. (Cucrema OTCYeETa.
MarepuansHasa touka. Tpaekrtopusa. Ilyte u nepememeHue. CKOpOCTh — BEKTOpPHAs
BeIMYMHA. Monaynb BEKTOpa CKOpOCTH. PaBHOMEpHOE NpPSAMOJIMHEMHOE JBHUKECHHE.
OTHOCUTENBFHOCTh MEXAHMYECKOTO JIBIKEHUA. ['paduky 3aBUCMMOCTH TYTH M MOIYJIS
CKOPOCTH OT BPEMEHU JIBHIKCHHS.

YcKkopeHue — BEKTOpHasl BeJIMYMHa. PaBHOYCKOPEHHOE NMPSMOIMHENHOE JBHKEHUE.
['paduky 3aBUCUMOCTH TYTH M MOAYJSA CKOPOCTH PABHOYCKOPEHHOIO MPSIMOJIMHEHHOTO
JBUKEHUS OT BPEMEHH JIBUKCHHUSL.

JIBrKEHHE 1O OKPY)XXHOCTH C IOCTOSIHHOMW 1O MOAYJIK  CKOPOCTBIO.
LlenTpocTpemMuTebHOE YCKOPEHHE. Y CKOPEHNE CBOOOHOTO MaICHHS.
®dponTanbHbIE TA00OpaTOpHBIE PabOTHI
HccnenoBanne paBHOYCKOPEHHOTO ABM)KEHUS Tela 0€3 HaualbHOM CKOPOCTH.
JlemoHcTpanuu
OTHOCUTENBHOCTD JIBUKEHHSI.

[IpssMOSIMHENHOE U KPUBOJIIMHEWHOE IBUXKEHUE.

Ctpobockorl.

Coupomerp.

CrnoxeHue nepeMeneHuil.

[Tanenue Ten B BO3Ayxe U pa3psKeHHOM rasze (B TpyOke HproToHa).
OmnpeneneHue yCKOPEHUS IPU CBOOOTHOM TIa/ICHUU.

HarmpaBienne cKOpoCTH ITPH IBUKEHUHN IO OKPY>KHOCTH.

S B I e

OcHOBBI AMHAMHUKH
WNueprus. MaepTHOCTS TEII.
ITepBbiii 3axkoH Hprorona. MHepuumanbHas cucteMa orcuera. Macca — ckajisipHas
BenmuuHa. Cuiia — BeKTopHas BesimuuHa. Bropoii 3akoH Hetotona. CrioskeHue cuil.
Tpetuit 3akoH HprotoHa. ['paBUTallMOHHBIE CHIIBI. 3aKOH BCEMUPHOTO TITOTEHUS.
Cuiia TsKecTH.
JIBM>KEHNE NCKYCCTBEHHBIX CITyTHUKOB. PacueTr nepBoii KOCMUYECKON CKOPOCTH.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena, ABHXKyYIIErocs C yCKOPEHUEM 10 BEPTUKAIIH.
HeecomocTs u nepesarpy3ku. Cumia TpeHusl.
®dponTanbHbIE JA0OpPATOPHBIE PaOOTHI
N3mepenne yckopeHusi CBOOOIHOTO MaieHusI.
JleMoHcTpanuun
IIposiBnenne naepuyu.
CpaBHeHue Macc.
N3mepenue cui.
Bropoit 3akon HerotoHa.
CrnioxeHue cui, NIEUCTBYIOUIMX HA TEJIO MO/ YIJIOM APYT K APYTY.
Tperuit 3akoH HeroTOHA.

S S S M
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3aKoHBI COXpaHEHUsSI B MEXaHHKe

Nmnyiibe Tena. 3aKOH COXpaHEHUs UMITYJIbCa. PeakTHBHOE ABMKEHUE. Y CTPOMCTBO
PaKETHI.

3nauenue padot K.O. [{lnonkoBckoro asisi KOCMOHaBTHKH. J[OCTH)KEHHSI B OCBOCHUU
KOCMHYECKOTO IPOCTPAHCTBA.

JlemoHcTpanuu

1. 3akoH coXpaHEHUs UMITYJIbCA.

2. PeakTuBHOE JBUKEHUE.

3. Mopenb pakeTsl.

Mexanndeckne KoJaeOaHUSI U BOJHBI

KonebarensHoe nemxenne. CBOOOHBIE KOeOaHHsI. AMIUIMTYAA, IEPUOJ, YaCTOTa,
daza.

Marematuueckuii masTHUK. Dopmyna mnepuoda KojeOaHUl MaTeMaTHU4eCcKOoro
massTHUKA. KoneOanus rpysa Ha npyxuHe. @opmyiia nepuona KojaeOaHui MpyKUHHOTO
MasiTHUKA.

ITpeBpaiuieHue sHEPrUn Npyu KojaeOaTeIbHOM IBUKEHUH. BBIHYKIEHHbBIE KOJIEOaHML.
Pe3onanc.

Pacnpoctpanenue koneOanuil B ynpyrux cpenax. IlomepeuHsle M IpoIOJIbHBIE
BOoJIHBI. JlyimHA BOJHBL. CBA3b [UIMHBI BOJHBI CO CKOPOCTBIO €€ PacHpOCTPAHEHUS M
MepuoioM (4acCTOTOM).

3BYKOBbIE BOJIHBI. CKOPOCTH 3ByKa. [ pOMKOCTB M BBICOTA 3BYyKa. DX0. AKyCTHYECKUI
pe30HaHC. YIbTPa3ByK U €ro NPUMEHEHHUE.

®dponTanbHbIE JA00OpPATOPHBIE PaObOTHI

HccnenoBanue 3aBUCMMOCTH MEPHOJA M YACTOThI KOJEOAHMI MaTeMaTHYeCKOTro
MasiTHUKA OT €0 JJINHBI.

JlemoHcTpanuu
1. CBoOoaHbIe KOJIeOaHUs IPy3a HAa HUTH U TPy3a Ha MIPY>KUHE.
2. 3aBUCUMOCTH IepuoAa KoJieOaHUUN Tpy3a Ha MPYKUHE OT JKECTKOCTH IMPYKUHBI U
Macchbl Ipy3a.
3aBUCUMOCTh TIepro/Ia KoJieOaHu Tpy3a Ha HUTH OT €€ JIJIUHBI.
Brinyxaensblie kojaeOaHusl.
Pe3oHaHCc MasTHUKOB.
IIpuMeHneHue MasiTHHKA B Yacax.
PacnpocTpaHeHue nonepevyHbx U NPO0JIbHBIX BOJIH.
Konebmromuecs Tena kKak ICTOYHUK 3BYKa.
3aBUCUMOCTH TPOMKOCTH 3BYKa OT aMILUTATYAbI KOJICOaHUH.
10. 3aBUCHMOCTD BBICOTHI TOHA OT YaCTOTHI KOJIEOAHUH.

A e e I

DJIeKTPOMATHUTHBbIE SABJICHUS

MarnutHoe nosie. OAHOPOJIHOE U HEOJHOPOJAHOE MarHuTHOE 1osie. Hanpasnenue
TOKa ¥ HampapjieHWe JIMHUA ero MarHuTHoro moiyisi. IlpaBuno OypaBumka.
OnextpomarHuThl. [locTossHHble MarHutbl. MarnutHoe mosne 3emun. OOHapyKeHHE
MarHuTHoro mnoss. I[IpaBuno neBoi pyku. JleiicTBre MarHUTHOTO MOJIA Ha MPOBOIHUK C

TOKOM. DJIEKTPOU3MEPUTENIbHBIE MPUOOPBL. DIEKTPOABUTATEIh TMOCTOSHHOTO TOKA.
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NHpaykiuss MarHUTHOro 1mosisi. MArHUTHBIA TOTOK. OJEKTPOMATrHUTHAs WHAYKLUS.
Ilepemennniii Tok. ['enepaTop mepemeHnHoro toka. [IpeobpazoBaHue 3JIEKTPOIHEPTUU B
AJIEKTpPOreHepaTopax. KOJOTMYECKHE MpOOJEeMbl, CBSI3aHHbIE C TEIUJIOBBIMU U
TUAPOIIEKTPOCTAHIUSAMU.  DJIEKTPOMATHUTHOE  TOJIE.  DJIEKTPOMArHUTHOE  ITIOJIE.
DJIEKTpOMAarHuTHele BOJHBL. CKOPOCTh pPACHPOCTPAHEHUS HIIEKTPOMATHUTHBIX BOJIH.
DJIEKTpOMarHuTHas IPUPOIA CBETA.

®dponTanbHbIE 1A00OpaTOPHBIE PaOOTHI

N3ydeHue ABiIeHUs JIEKTPOMAarHUTHOW HHAYKIIWH.

JdemoHcTpanumn
1. OGHapy)XeHHE MAarHUTHOTO TIOJISt IPOBOJHUKA C TOKOM.
2. PacnosioxkeHue MarHUTHBIX CTPEJIOK BOKPYT MPSIMOTO IMTPOBOJIHUKA C TOKOM.
3. YcuneHrne MarHUTHOTO MOJS KaTYIIKKM C TOKOM BBEJICHHEM B HEE KEJIE3HOTO
CEplICUHUKA.
4. TlpumeHeHue FIEKTPOMAarHuTOB.
5. JIBWKeHHE NMPAMOTro MPOBOJHUKA U PAMKHU C TOKOM B MarHUTHOE TIOJIE.
6. YCTpOMCTBO U IEWCTBUE AIEKTPUUECKOTO JBUTATENS TOCTOSIHHOTO TOKA.
7. Mogeinb reneparopa nepeEMEHHOro TOKa.
8. B3aummojeicTBre NOCTOSHHBIX MAarHUTOB.

CTpoeHue aTOMa M1 ATOMHOTO AApa

PannoakTHBHOCTH KaK CBUIETEIBCTBO CIOXKHOTO CTPOEHHs aTOMOB. Anb(a-, Oeta -
Y raMMa-Hu3J1y4CHHUS.

OmnbiThl Pezepdopaa. Anepnas monenb aToma.

PaanoaktrBHBIE pEBpAIICHUS ATOMHBIX SIIEP.

[IpOTOHHO-HEUTPOHHAS MOAEIB SI/Ipa. 3apsI0BOE MaCCOBOE YUCIIA.

Anepnsbie peakiuu. Jlenenue u cuntes saep. CoxpaHeHHe 3apsa0BOr0 U MaCCOBOTO
YUCeN NPHU SIEPHBIX PEAKIUAX.

DHeprus CBSA3M YacTHUL B sAJpe. BoleaeHne sHepruu pyu IEJIEHUU U CUHTE3E SIEP.
Nznydenne 3Be3n. SnepHas sHepreTuka. JKOJIOTMYECKHE MpoOJieMbl pabOThl ATOMHBIX
BJIEKTPOCTAHIIUH.

Mertob1 HaOIOIEHUST M PETUCTPALIUN YACTHIL B siiepHOi pusuke. JlozumeTpusi.

@poHTaNbHAA JadopaTopHas padora

W3ydenue neneHus sapa atoMa ypana mo gororpadun TpeKoB.
M3ydeHune TpEeKoB 3apsKEHHBIX YaCTHIL IT0 TOTOBBIM (poTorpadusm.
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6. TemaTu4eckoe MJIAHUPOBAHUE

1(8) kaacc
KosmuectBo
KoanuectBo
IHony- KoanuectBo KOHTPOJIb-

Conep:xxanue nporpamMMmsl Jadoparop

roaue JacoB HBIX paldoT u
HBIX padoT

3a4€TOB

1 TermoBble siBJIEHUS. 25 3 3
DJIeKTpUYeCKHe SIBJICHUS. 7 1 -

2 JJleKTPUYeCKHUE ABJICHUS. 20 4 3
JIEKTPOMAarHUTHBIE SIBJICHUS. 7 2 1
CgeToBbI€ SIBJICHUS. 9 1 1
CamocrosiTesbHasi padoTa. 2

Hroro 68 11 8
2 (9) kaacc
KosmuecTBo
KoanuectBo
IHony- KoanuecrBo KOHTPOJIb-
Conep:xxaHue nporpamMmbl Jadoparop
roaue JaCcoB HBIX paldoT u
HBIX padoT
3a4€TOB

1 3aK0HBI B3aUMOJAEHCTBUSA U 27 2 2
ABHKEHHS TeJl.

MexaHn4yeckue KoJ1e0aHUsI M BOJIHBI. 5 1 -
3ByK.

2 MexaHnn4yeckue Ko1e0aHUusl M BOJIHBI. 6 - 1
3ByK.

DJIeKTPOMArHUTHOE T10JIe. 12 2 1
CrpoeHnne aToMa H AaTOMHOTO AApa. 10 2 1
Crpoenue u 3BoJonus BeesienHoii. 5 - -
IMoBTOpEHHE. 2
CamocTrosiTesibHasi padora. 1

Hroro 68 7 5
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7.11i1anupyempblie pe3yabTaThl H3YYeHHS YUeOHOr0 mpeaMeTa

BbINyCKHUK HAYYHTCS:

e coOmrofaTh mpaBuia 0€30MaCHOCTU M OXpaHbl TpyJa npu paboTe ¢ yueOHbIM U
J1a00paTOPHBIM 000PYI0BAaHUEM;

® [IOHUMATh CMBICI OCHOBHBIX (U3UYECKUX TEPMHUHOB: (PHU3HUECKOE TeJo,
¢duznueckoe siBiieHue, puznyeckast BeIMUMHA, SAMHUIBI U3MEPEHUS;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (PUIUIECKUX
METOJIOB;  AQHAJIM3UPOBATh OTHEIbHBIE JTambl NPOBEACHUS  HUCCIEJOBAHUNA U
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUN U OIIBITOB;

® CTaBUThH OINBITHI O HCCIEAOBAHUIO (U3NYECKUX SBJICHUN WU (PUIUUECKUX
CBOWCTB Ten 0Oe3 MCIOJIb30BaHMS TMPSAMBIX H3MEPEHUH; MpU 3TOM (QOPMYIHPOBATH
npoOieMy/3afgady y4yeOHOTO SKCIEpPUMEHTa; COOMpATh YCTAaHOBKY M3 MPEIJIOKEHHOTO
000pYI0BaHUS; IPOBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOJIBL.

[lpumeuanue. Ilpu mnpoBeneHMHM  UCCIEAOBAaHUS  (QPU3MUECKUX  SBICHHIA
U3MEpUTENIbHbIE MPUOOPHI MCHOJB3YIOTCS JIMIID KaK JAaTYUKUA U3MEPEHHsS (PU3NYECKUX
BEJIMYMH. 3allMCH TIOKa3aHUM MPSMBIX U3MEPEHUI B 3TOM cliyyae He TpeOyeTcs.

® [IOHMMATbH POJIb IKCIIEPUMEHTA B MOJYYCHUH Hay4YHON HHPOpMAIIHIH;

® IPOBOAMTH MpPSIMbIE U3MEPEHHUS (PU3NYECKUX BEIUYMH: BpPEMS, PACCTOSHUE,
Macca Teia, o0beM, Cuiia, Temreparypa, atMochepHoe AaBlieHHEe, BIAXHOCTh BO3/1yXa,
HanpsHKeHUe, cujla ToKa, paJlualiioHHbIN (OH (C CIOIB30BAHNUEM JI03UMETPA); IPH ITOM
BBIOMPATh ONTUMAJbHBIM CHOCOO HM3MEPEHUs] W HCIOJIb30BaTh MPOCTEHIINE METOIbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUM.

[Mpumeuanue. JlroOGas yueOHas mporpamma AoJDKHA oOecredyrBaTh OBJIAJCHHE
OPSIMBIMU U3MEPEHHUSIMH BCEX MEPEUUCICHHBIX (PU3NMUECKUX BEIUYHUH.

® POBOAWTH  HCCICJOBAHUE  3aBUCUMOCTEH  (PU3MYECKUX  BEJIMYUH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HW3MEPEHH: MpU STOM KOHCTPYHPOBATh YCTaHOBKY,
¢uKcupoBaTh pe3yJbTAThl MOJYYCHHON 3aBHUCHUMOCTH (U3NYECKHX BEJIMYMH B BHJIE
TabnuI ¥ TpaduKOB, ANIATh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHMUS;

® MPOBOJUTH KOCBEHHBbIC H3MEPEHUs (U3NYECKUX BEIWYHMH: NPH BBIIIOJHEHUN
U3MEpeHuil coOuparh HSKCIEPUMEHTANbHYIO YCTaHOBKY, CleOysd HpeIoKeHHON
WHCTPYKLWH, BHIYUCISATH 3HAUEHUE BETMUMHBI U AaHAJTM3UPOBATH MOJTYUYCHHBIC PE3YJIbTATHI
C YY4ETOM 33JJaHHOM TOYHOCTHU U3MEPECHUM;

® AHAIM3UPOBATH CUTYALIMU MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, y3HaBaTh B
HUX TPOSIBJICHHE U3YUYEHHBIX (PU3NUECKHUX SBICHUN UM 3aKOHOMEPHOCTEH M MPUMEHSTH
MMEIOIMECS 3HAHUS JJIS1 X OObSICHEHMUS;

® [OHUMATh NMPUHLUIBI ACUCTBUS MAIllUH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
yCJI0BUA UX 0€30MacHOr0 UCTIOIb30BAHUS B IIOBCEAHEBHOM KU3HH;

® JCMOJIb30BAaTh IMPH BBIMOJHEHUM Y4YEOHBIX 33/7a4 HAYYHO-IOMYJSPHYIO
JUTEpaTypy O PU3NYECKUX ABICHUSX, CIPABOYHBIE MaTEpUaIIbl, pecypchl MIHTepHET.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH:

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCAe008AHUU, PONb (QUUKU 8 pacuiupeHuu
npeocmasgieHull 06 OKpyxcaloujem Mupe u ee Kiao 8 YayuuieHue Kauecmed HCUusHu,

® UCNONL306aMb  NpUEMbl NOCMPOeHUs  GuauyecKux Mmooenel, MNoucKka u

¢0pMyJZMp06KM Jokazamenbcme 6b106tuWZle cunomes U meopemuvecKux 66160006 HA
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OCHOBE IMNUPUYECKU YCIMAHOBIIEHHBIX (DaKmMos,

® CcpagHugamv MOYHOCMb USMEPEHUs QU3UYEeCKUX 6elUYUH NO GelUdUHe UX
OMHOCUMENLHOU NOZPEUHOCMU NPU NPOBEOEHUU NPAMBIX USMEPEHULL

® CAMOCMOAMENbHO NPOBOOUMb  KOCBEHHble UBMEPEeHUsl U  UCCIe008aAHUs.
Qu3uLecKux BelUdUH C UCNOIb308AHUEM PA3IUYHBIX CHOCOO08 UBMEPeHUs DU3UYECKUX
8eNUYUH, 8bIOUPAMb CPEOCMBA UBMEPEHUS C Y4emOoM He0OX00UMOU MOYHOCMU UMEPEHUL,
000CcHO8bIBAMb  8bIOOP CHOCOOA U3MEPeHUsl, A0eK8AMHO20 NOCMABIEHHOU 3adaue,
npoBOOUMs OYEeHKY 00CMOBEPHOCU NOTYUEHHBIX Pe3yIbmamos,

® BOCNPUHUMAMb UHGOPMAYUIO PUIULECKO2O COOEPHCAHUSL 8 HAYYHO-NONYIAPHOU
Jqumepamype u cpeocmeax Maccosol uHpopmayuu, Kpumuyecku oyeHuU8ams NoJy4eHH) IO
UHpopmayuo, aHaAIU3UPYsL ee CoOepICcanue U OanHvle 00 UCIMOYHUKE UHDOPpMAYUU;

® co30asamv CcOOCMBEHHbIe NUCbMEHHblEe U YCHHble CO0OUleHuUsi 0 uauyecKux
ABNEHUSAX HA OCHOBE HECKONbKUX UCMOYHUKO8 UHGOpMayuu, CcOnposorHcoams
8bICMYNJIeHUe Npe3eHmayuell, Y4umoleds 0COOeHHOCMU AyOUMOpUY C8epCMHUKOB.

Mexanuyeckue siBJICHUSA

BbInyCKHUK HAYYHUTCSH:

® pacro3HaBaTb MEXAHWYECKUE SBJICHHUS M OOBICHATH HA OCHOBE HMEIOLIUXCS
3HAHUU OCHOBHBIE CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS ITHX SBJICHUN: PAaBHOMEPHOE U
HEPAaBHOMEPHOE JBWIKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE IPSMOJMHEUHOE
JBUYKEHUE, OTHOCUTEIBHOCTh MEXAHMYECKOIo JBWXKEHHS, CBOOOJHOE NaJeHUE Tel,
PaBHOMEPHOE JIBUKEHHE MO OKPYKHOCTH, MHEPLMS, B3aUMOJCHUCTBUE TEJ, PEAKTUBHOE
JIBYDKEHUE, TIepe/iaya TaBJICHUs TBEPILIMU TEJIaMHU, KUAKOCTSIMHU U ra3amMu, arMochepHoe
JABJICHUE, IUIABAHHWE TEJI, PABHOBECHE TBEPABIX TEJ, MMEIOMIMX 3aKPEIJICHHYI OCh
BpaIeHus1, KojedaTeapHOe IBIKCHHE, PE30HAHC, BOJTHOBOE ABUKEHUE (3BYK);

® ONUCHIBATh HM3YYEHHBIE CBOWCTBA TEJI U MEXAHUYECKHUE SIBJICHUS, HUCIOJIb3YS
¢bu3nYecKue BeJIMYUHBIL: Ty Th, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, IEPUO] OOpallleHus,
Macca TeJa, MIIOTHOCTh BELIECTBa, CHIIa (CHJIa TSKECTH, CUJla YIPYTOCTH, CHUJIa TPEHHUS),
NABJICHHE, MMIIYJIbC Te€Nla, KUHETUYECKas DSHEpPrus, M[OTEHUUaJIbHAas JHEPIHUs,
MexaHudeckass pabora, mMexaHudeckas MourHoctb, KIIJ mpu coBepuieHun paboThl ¢
UCIIOJIb30BaHUEM IIPOCTOrO MEXAaHW3Ma, CUJIa TPEHUSA, aMIUIMTyAd, NEPUOJ] M 4YacToTa
KoJ1e0aHU, IJIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHEHHUS; MPU ONMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI MCTIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYCHUS U CIMHUIIBI
U3MEPCHUsI, HaXOAWTh (POPMYJIBI, CBS3BIBAIONIUE MAHHYIO (PU3HUECKYIO BEIHYHUHY C
JIPYTUMU BETMYHMHAMHY, BBIYUCIIATH 3HaUYeHNE (DU3UIECKOMN BEITMUNHEI;

® AHAJIM3UPOBATH CBOWCTBA TEJI, MEXaHUYECKHUE SIBJICHUS U MPOLECCHI, UCTIOIb3YS
¢du3MYecKue 3aKOHBI: 3aKOH COXPAHEHHUs SHEPIUM, 3aKOH BCEMHPHOIO TATOTEHMS,
MIPUHIIUI CYTIEPIIO3UIUHU CHUJI (HaXOXKIeHUEe paBHOIeUcTBYomen cuiibl), I, I1 u 11 3akoHbI
HproToHa, 3aKOH COXpaHEeHUsI UMITyJIbca, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena;
Opy 3TOM pa3jinyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa U €ro MaTeMaTHYeCKOe
BBIPAXKEHUE;

® pasznuyaTh OCHOBHbIE IPU3HAKKM  M3YYEHHBIX  (U3UYECKUX  MOJIETeH:
MaTepuagbHas TOYKa, UHEpLUHAIbHAsI CUCTEMA OTCUETA;

e pemiaTh 3a/1auu, UCIONB3Ys (PU3NUYECKHE 3aKOHBI (3aKOH COXPAHEHUS DHEPTHUH,
3aKOH BCEMUPHOIO TATOTEHMS, MpUHLMII cynepriosunuu cud, I, IT u Il 3akonsr HeroToHA,
3aKOH COXpaHEHUs1 UMITYJIbCca, 3aK0H ['yka, 3akoH [lackans, 3akoH Apxumena) u GopMyJibl,
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CBA3BIBAIOLIME (PU3NYECKHE BEJIWYUHBI (MyTh, CKOPOCTh, YCKOpEHHE, Mmacca TeJa,
IUIOTHOCTh BEILIECTBA, CHWJIA, JAaBJIEHUE, HMMIYJIbC Teja, KUHETUYECKas SHEeprus,
NOTEHIIMAJIbHASL JHEPIusi, MeXaHuyeckas pabora, MexaHuueckas MoIIHOCTh, KIIJI
IPOCTOTO MEXAHW3Ma, CHJIa TPEHHS CKOJIbKEHUS, KOA(D(PUIMEHT TpeHus, aMmIUIMTYyAa,
NEPHUOJI U 4YacTOTa KoJIeOaHUH, IMHA BOJIHBI M CKOPOCTh €€ PAaCIpOCTPAHEHNs): HA OCHOBE
aHajM3a YCJIOBHMS 3aJlauyd 3allchiBaTh KPATKOE YCJIOBHE, BBIACIATH (PU3UUECKHE
BEIIMYUHBI, 3aKOHBI U (POPMYJIBI, HEOOXOIUMEIE JIJISl €€ PEIICHUSs, POBOJAUTH PACUYECThl U
OIICHUBATh PEATBHOCTD MOJIYYCHHOTO 3HAYCHUS (DU3MIECKON BEITMYNHBI.

BbINyCKHMK MOJIYYUT BO3MOKHOCTH HAYYUThCS:

® UCNOBL306AMb 3HAHUSA O MEXAHUYECKUX SGNEHUSAX 8 NOBCEOHEBHOU JHCUHU Ol
obecneuenusi OezonacHocmu npu obpawjeHuu ¢ HpuoopamMu U - MexHUYeCKUMU
ycmpoucmeamu, Ol COXPAHEHUs. 300p08bs U  COONIOOEHUsT HOPM  IKOJIOSUYECKO20
nogeodeHusl 8 OKpyxcailoujel cpede;, NpUeooUms NpumMepsbl NPAKMUYECK020 UCNOIb308AHUS
Qusuyeckux 3HAHUL O MeXAHUYECKUX SAGNeHUsX U @OUIUYECKUX 3AKOHAX, Npumepbl
UCNOIL308AHUSL 80300HOBIAEMBIX UCMOYHUKOS IHEPSUU, IKON02UYECKUX NOCAe0CMmEUL
UCCNIe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

® paziuuams 2paHuybl NPUMEHUMOCMU PUIULECKUX 3AKOHO8, NOHUMAMb 8Ce0OUUli
xapaxkmep ()yHOAMeHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MEXAHUYECKOU IHePIUU, 3AKOH
COXpaHeHUsi UMNYIbCA, 3aAKOH  BCEMUPHO20  MA20MEHUs) U O2PAHUYEHHOCb
UCNONIL308AHUSL YACMHBIX 3AKOHO08 (3aKkoH I'yKka, Apxumeoda u op.);

® HAXO0UMb  AOEK8AMHYIO NPEONIONCEHHOU 3a0aue  QuU3UYecKyro  MoOeb,
paspeuiams npoo.emy KaxK Ha 0CHOBE UMEIOUWUXCA SHAHUL N0 MeXAHUKe C UCNONb308AHUEM
Mamemamuyecko20 annapama, max u npu noMowu Memooos8 OYeHKU.

TenuoBble ABJICHUSA

BbInyCKHUK HAYYHUTCSH:

® pacro3HaBaTh TEIUIOBHIC SIBICHUS M OOBACHITH Ha 0a3e MMEIOMUXCS 3HAHWI
OCHOBHBIC CBOWCTBA WJIM YCJIOBHS MPOTEKAHUS ITUX SBICHUU: Mudy3usi, n3MCHEHHUE
oObeMa Ten Mpu HarpeBaHWM (OXJAXKICHHWH), OOJbINAas CKUMACMOCTh Ta30B, Majas
C)KUMAEMOCTh KHUIKOCTEH W TBEPABIX TeEJ;, TEIUIOBOC pPaBHOBECHE, WCIApPEHHUE,
KOHJIEHCAIKs, [JIaBJIEHUE, KPUCTAJUIM3alUsl, KUIIEHUE, BIAXXHOCTh BO3/lyXa, pa3IMyHbIe
CrocoObl  Teruionepeaaun (TerIonpOBOAHOCTb, KOHBEKIIMS, HW3JTyYEHHUE), arperaTHble
COCTOSIHMSI BEILIECTBA, MOTJIOUIEHUE SHEPTUH NIPU UCIIAPEHUU KUJKOCTU U BbIICIICHUE €€
IpY KOHJICHCAILIMHU T1apa, 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUSI OT JaBJICHHUS;

® ONUCHIBaTh HM3YYEHHBIE CBOICTBA TEJI U TEIUIOBBIC SBJICHUS, HUCIOJIb3YS
(U3UYEeCKUEe BEIMYUHBI: KOJWYECTBO TEIUIOTHI, BHYTPCHHSS DSHEPTHs, TeMIeparypa,
yAelbHAsl TETUIOEMKOCTh BEIIECTBA, YJElIbHAs TEIJIOTA IUIABJICHUS, YACJIbHAs TETUIoTa
mapooOpa3oBaHus, yAelbHAs TEIUIOTa CTOPAHHS TOIUIMBA, KOI(PQPUIMEHT MOJIE3HOTO
JICUCTBUS TEIJIOBOTO JBUTATENS; MPHU OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3MUECKUI
CMBICJI UCIOJIb3yEMbIX BEIMYHMH, UX OOO3HAUYCHHS W CIUHUIIBI MU3MEPEHUS, HAXOIWThH
(bopMyJibl, CBSI3BIBAIONIME JaHHYIO (DU3UYECKYIO0 BEJIMYMHY C JIPYTMMU BEIMYMHAMH,
BBIYMCIIATH 3HAaUCHHE (PU3NYECKON BETUUUHBL;

® AHAJU3UPOBATh CBOMCTBA TEJ, TEIJIOBBIE SIBJICHHUS M MPOIECCH, UCIOJIb3YS
OCHOBHBI€ MOJIOKEHUSI ATOMHO-MOJIEKYJIIPHOTO YYEHHUSI O CTPOCHHUM BEIECTBA M 3aKOH
COXpaHEHUS DHEPTUH;

® pasnuyaTh OCHOBHBIE TPHU3HAKH HM3YyYEHHBIX (DU3NYECKUX MOJEIEH CTPOCHUS
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ra3o0B, KUAKOCTEH U TBEPJIBIX TEIT;

® TIPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUs (DU3MUECKUX 3HAHHHA O
TEIUJIOBBIX SIBIICHUSX;

® pemaTh 3a/1a4¥, UCIOJIb3Ys 3aKOH COXPAaHEHHUsS SHEPTUU B TEIUIOBBIX MPOIIECCax
1 (OPMYJIBI, CBS3BIBAIONTNE (PU3UUCCKUE BEIMUUHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpATypa,
yJAelbHasl TETUIOEMKOCTh BEIIECTBA, YJElbHAsl TEIJIOTA IUIABJICHUS, yACJIbHAs TETUIoTa
napooOpa3oBaHus, yAelbHAs TEIUIOTa CTOPAHHS TOIUIMBA, KOI(PQUIMEHT MOJIE3HOTO
JICUCTBUS TEIJIOBOTO JBUTATENS): HA OCHOBE aHAJM3a YCJIOBHS 3aadydl 3alUCHIBATh
KpaTKOE YCJIOBUE, BBIIEIATh PU3NICCKUE BEIIMUNHBI, 3aKOHBI U POPMYJITbI, HEOOXOUMBIC
IUIS €€ PEIICHUs, MPOBOIUTh PACUEThl U OIEHUBATH PEATBHOCTH MOJYYCHHOTO 3HAYCHUS
(bU3MYECKON BEITNINHBI.

BbINYyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:

® UCNONBL306AMb 3HAHUAL O MENI08bIX ABNEHUAX 8 NOBCEOHEGHOU IHCUSHU OJisl
obecneuenusi Oe3onacHocmu npu obpawjenuu ¢ Hpubopamu U  MexHU4ecKuMu
yempoticmeamu, OJisl COXPAHEHUs. 300p06bsi U COONIOOEHUs HOPM  IKOJI02UYECKO20
no6edeHUsl & oKpycaroueli cpeoe;, NpUBOOUNsb NPUMEPbLL IKOTOSUYECKUX NOCAeOCEUL
pabomwl 0gueamenell BHYMpPEHHe20 C2OPAHUsL, MENIOBbIX U SUOPOINEKMPOCMAHYUL,

® paznuuams Spanuybl NPUMEHUMOCU PUULECKUX 3AKOHO8, NOHUMAMb 8Ce00Ull
xapaxkmep HYHOAMEHMANLHLIX DUIULECKUX 3AKOHO8 (3AKOH COXPAHEHUs JHepeuu 8
MENI08bIX NPOYECCax) U 02PAHUYEHHOCb UCTONIb30BAHUS YACHBIX 3AKOHO8,

® HAXOOUMb  AOEKBAMHYIO NPEONONCeHHOU 3adaue  Qu3UUecKyrr  MoOoeib,
paspewiams npobiemy Kak Ha OCHO8e UMEIOWUXCA 3HAHULL O MENnn08blX ABIEHUAX C
UCNONIL308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOowU Memooos OYeHKU.

DJIeKTpUYecKre 1 MArHUTHBIE SIBJIEHUS

BbInyCKHMK HAYYHTCS:

® pacro3HaBaTh AJICKTPOMATHUTHBIC SIBJICHUS M OOBSICHATH HA OCHOBE UMEIOIIHUXCS
3HaHUW OCHOBHBIC CBOMCTBA WJIH YCIOBUS IPOTEKAHUS ITHX SIBJICHHIA: SJICKTPU3AIIHS TET,
B3aMMOJICHCTBHE 3apsI0B, dJICKTPUUECKHUNA TOK U €r0 ACHCTBUS (TETIOBOE, XUMUYIECKOE,
MarHUTHOE), B3aMMOJICHCTBHE MAarHUTOB, OJJICKTPOMArHUTHAs WHIYKIUS, JCHCTBHE
MarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM M Ha ABWKYIIYIOCS 3apsOKEHHYIO YacTHILY,
JCHCTBHE DIIEKTPUIECKOTO TIOJIST HA 3apsDKCHHYIO YacTHILY, SJICKTPOMArHUTHEIC BOJIHEI,
MPSMOJIMHEHHOE PaCIPOCTPAHECHUE CBETA, OTPAKEHUE U TIPEIIOMIICHHE CBETA, TUCTIEPCHS
CBeTa.

® COCTaBJISITh CXEMBI JJICKTPUYECKUX IIEMed C  TOCIHeAOBATCIIbHBIM U
napauieIbHBIM COSAMHEHUEM JIEMEHTOB, pa3jindasi YCIOBHbIC 0003HAUYCHUS DJIEMEHTOB
AIIEKTPUIECKUX TeTeH (ICTOYHHK TOKA, KIIF0U, PE3UCTOP, PEOCTaT, JIAMITIOYKa, aMIIEPMETD,
BOJIBTMETD).

® HCIOJB30BaTh ONTHYECKUE CXEMBI JJIsi TIOCTPOCHHUS M300paKEHUH B TUIOCKOM
3epKaje U coOUparomiei TuH3e.

® ONUCHIBATH U3YYCHHBIC CBOWCTBA TEJ M DJIEKTPOMATHUTHBIC SBJIICHUS, UCTIOIb3YS
(hU3UYECKUEe BEIMYUHBI: AJICKTPUUCCKUIN 3apsijI, CHJIa TOKA, AIEKTPUIECKOE HAMPSHKEHUE,
AIIEKTPUYECKOE  CONPOTUBJICHHE, YIEIbHOE CONPOTHBJICHHME BEIIECTBA, paboTta
AIEKTPUYECKOTO TOJISI, MOIITHOCTH TOKA, (POKYCHOE PACCTOSIHUE U ONTUYECKAS CHJIA JINH3HI,
CKOPOCTbH JICKTPOMArHUTHBIX BOJIH, ITTHHA BOJHBI M YaCTOTA CBETA; IPH ONTUCAHUH BEPHO
TPaKTOBAaTh (PUBNYECKUN CMBICI WCIIOJIB3YEMBIX BEITUYHH, UX 0003HAYCHHS M €IMHUIIBI
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U3MEpPEHHUS; HAXOAUTh (POPMYJIbI, CBS3BIBAIOUIME JAHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTUMU BEJIMYUHAMH.

® AHAJU3UPOBATH CBOICTBA TEJ, HJIIEKTPOMArHUTHBIE SBJICHHUS U MPOILECCHI,
UCTOJIb3Ysl (U3UUECKUE 3aKOHBI: 3aKOH COXPaHEHUs AJIEKTPUUYECKOTo 3apsijia, 3akoH Oma
JUIsl ydacTka uenu, 3akoH J[xoyisa-JleHna, 3aKkoH NPSMOJIMHEWHOTO PaclpOCTpPaHEHUs
CBETa, 3aKOH OTPaXCHHsI CBETAa, 3aKOH MPEIOMIICHUS CBETa; MPU STOM pa3inuyarhb
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U €r0 MATEMAaTUYECKOE BhIpAKEHHE.

® TPUBOAUTH MPUMEPHI MPAKTHYECKOTO HCIOIB30BAHMS (PU3MUECKUX 3HAHHHN O
ANEKTPOMATHUTHBIX SBJICHUSIX

® pemiath 3a7a4M, UCTIOIb3Ys (pu3nyeckue 3akoHbI (3akoH OMa JIJ1sl ydacTKa eI,
3akoH Jlxoynsg-JleHna, 3akoH MPSMOJMHEMHOrO pPACIpPOCTPAHEHMS] CBETa, 3aKOH
OTpaXE€HUsI CBETA, 3aKOH IPEJIOMJICHUSI CBETa) U (DOPMYJIbI, CBS3bIBAIOIINE (PU3UUECKUE
BEIIMYUHBI (CUJIa TOKA, AJIEKTPUYECKOE HAMPSKEHUE, JICKTPUUECKOE COMPOTUBIICHUE,
yIETbHOE COIMPOTUBIECHUE BEIIECTBA, PabOTa 3JIEKTPUUYECKOrO MOJS, MOIIHOCTH TOKa,
(hOKyCHOE PACCTOSIHUE W ONTHYECKas CHJjia JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJTHBI M YACTOTA CBETa, (POPMYJIBI pacueTa dIECKTPUICCKOTO COMPOTHUBIICHHUS TIPU
MOCJIEOBATEILHOM U TMapajlIeIbHOM COEIMHEHUU MPOBOJHMKOB): Ha OCHOBE aHallM3a
YCJIOBHSI 33]1a4H 3aMUCHIBATH KPATKOE YCIIOBUE, BBIJICIATH (DU3NICCKUE BEIIMUNHBI, 3aKOHBI
U (GopMysbl, HEOOXOAUMBbIE HJisi €€ pEIICHHs, MPOBOAUTH PAacCUeThl M OLIEHUBAThH
peanbHOCTh MOTYYEHHOTO 3HaUYeHUs (PU3NUECKON BEIMUYHUHBI.

BbINyCKHMK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

® UCNONB306AMb 3HAHUS 00 INIEKMPOMAHUMHBIX AGIEHUAX 8 NOBCEOHEBHOU HCUZHU
0151 obecneyenusi Oe30NACHOCMU Npu oOpaweHuUU ¢ npubopamu u mexHuyecKuMu
ycmpoticmgeamu, OJisl COXPAHEHUs. 300p06bsi U COONIOOEHUs HOPM  IKOJI02UYECKO20
nogeodeHnus 8 OKpydcaroujel cpede; NPuBOOUMs NPUMEPLL GIUAHUS INEKMPOMASHUNMHBIX
UBTYYEeHUU HA HCUBbLE OP2AHUSMDBI,

® paznuuams 2panuybl NPUMEHUMOCIU PUULECKUX 3aKOHO8, NOHUMAMb 8Ce00Ull
xapakxmep yHOameHmanbHulX 3aKOHO8 (3AKOH COXPAHEHUsl IIeKMPUYecKo20 3apaoa) u
02PAaHUYEHHOCHb UCHONb308AHUS YACMHbBIX 3aKOH08 (3akon Oma 015 yyacmka yenu, 3aKoH
JDicoynsa-Jlenya u op.);

® UCNONB306AMb NpUEMbl NOCMPOEHUs (uauueckux mooesne, noucKka u
DOpMYIUPOBKU OOKAZAMENLCING BbIOGUHYMBIX SUNOME3 U MEOPEeMUYECKUX 6b160008 HA
OCHOBE IMAUPULECKU YCMAHOBNIEHHbIX (PaKMO8,

® HAX00UmMb A0eK8AMHYI0  NPEONONCEHHOU 3a0aue  QuU3UYecKyr0  MoOeb,
paspewiams npooONeMy KAK HA OCHOBE UMEIOWUXCS 3HAHUU 00 J]eKmMpOMASHUMHbBIX
ABIEHUAX C UCNONB30BAHUEM MAMEMAMUYECKO20 ANNaApama, max u npu NOMOuU Memooo8
OYEeHKU.

KBanToBbBIC sIBIICHUA

BbInyCKHUK HAYYHUTCSH:

® pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSICHATH HA OCHOBE UMEIOIIUXCS 3HAHUM
OCHOBHBIC CBOWCTBAa WM YCIOBUS TPOTEKAHUS JTHX SIBICHWI: €CTECTBCHHAs U
MCKYCCTBEHHAs! PaJMOAKTUBHOCTbD, O-, - U Y-H3Iy4eHUS, BOSHUKHOBEHHE JIMHEHYATOTO
CHEKTpa U3ITyuYEHUs] aTOMa;

® ONHUCHIBATh N3YYCHHBIC KBAHTOBBIC SBJICHUS, UCTIONIB3Ys (PU3MUECKUE BEIIMUNHBI:
MacCOBO€ YMCIIO, 3apsSA0BO€ YHUCIO, IMEPUOJ TMOojypacrnana, 3Heprusi (POTOHOB; mHpH
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OMHCAaHWW TPABUIBHO TPAKTOBAaTh (PU3NYCCKUN CMBICI HCTOIB3YEMbIX BEIUYHH, HX
0003HAYCHHUS W EAWHMIBI W3MEPEHHUS;, HaXOAUTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BETUYHMHY C JIPYTMMH BEIWMYMHAMH, BBIUUCISATH 3HAYCHHE (PU3NYECKOU
BEJIMYMHBI,

® AHAIM3WPOBATh KBAHTOBBIC SBJICHUS, HCIHONB3YyS (QUINYCCKUE 3aKOHBI |
MOCTYJIAThI: 3aKOH COXPAHCHMsI SHEPTHUH, 3aKOH COXPAHEHHUsS JJIEKTPUUYECKOTO 3apsfa,
3aKOH COXpPaHEHUS MACCOBOTO YHCJIa, 3aKOHOMEPHOCTH M3JIYYCHHS U TIOTJIONMICHUS CBETa
aTOMOM, TIPU ATOM Pa3JInyaTh CJIOBECHYIO ()OPMYIUPOBKY 3aKOHA M €TO MATEMATHIECKOE
BBIPAKCHHC,

® pasznuyaTh OCHOBHBIC MPHU3HAKK IUUIAHETAPHOW MOJCIU aToMa, HYKJIOHHOU
MOJICTH aTOMHOTO Spa;

® TIPUBOJUTH MPUMEPHI MPOSBICHHS B MPUPOJIC U MPAKTUIECKOTO MCIIOIH30BAHMS
PAAMOAKTUBHOCTH, SIIEPHBIX U TEPMOSIIEPHBIX PEAKIINiA, CIIEKTPATHLHOTO aHAIH3a.

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYHUThHCH:

® UCNONBL306AMb NOJIYUEHHbIE 3HAHUSA 8 NOBCEOHEBHOU JHCUSHU NpU 00paujenuu ¢
npubopamu U MeXHUYeCKUMU YCmpOUCmeamu (C4emuyux UOHUSUPYIOWUX Yacmuy,
003uUMemp), OJIs1 COXPAHEHUs: 300P08bsL U COONIOOEHUSL HOPM IKON02ULECKO20 NOBEOECHUSL 8
OKpyHCcarouell cpeoe;

® COOMHOCUMb IHEPSUIO CBSA3U AMOMHBIX s0ep C 0epheKxmom Maccol;

® NpUBOOUMb NpUMEPLL  GIUAHUS PAOUOAKMUBHLIX UBIVHUEHUU HA  JHCUBLIE
Op2aHU3Mbl, NOHUMAMb NPUHYUN OeUCmBUs 003umMempa U paziuidams YClosus e2o
UCNONIL30B8AHUS,

® NOHUMAMb IKOJO2UYECKUe NpobaeMbl, BO3HUKAlOWUe NpuU UCNOTb308AHUU
AMOMHBIX ~ INEKMPOCMAHYUL, U NYMU peuleHus 3SMmux npoodnem, nepcneKmussl
UCNONIL30BAHUSA YRPABIAEMO20 MEPMOSIOEPHO20 CUHMESA.

JIeMEeHTbI ACTPOHOMMH

BbInyCKHUK HAYYHUTCSH:

e yKa3piBaTh Ha3BaHWsA IIaHeT COJHEYHOW CHCTEMBI; pa3inyaTh OCHOBHEBIC
MPU3HAKU CYTOYHOTO BpalieHusi 3Be3qHoro Heba, aBwkeHus Jlyawr, ConHIA U IIaHET
OTHOCHUTEIILHO 3BE3/I;

® [OHWMATh PA3IUYMsl MEXKIy TEeIHOICHTPUYECKOH ¢  TEOICHTPUUECKON
CUCTEeMaMH MHUpA.

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:

® YKa3bleamsb 0OwWUe CEOUCMBA U OMAUYUSL NAAHEM 3eMHOU 2PYRNbl U NiaHem-
eueanmos; manvix men ConneuHol cucmemol U OOILUWUX NIAHEM, NOJb308AMbCS KAPMOLL
36€30H020 Heba npu HAbIIOOEeHUSX 36e30H020 Heba;

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

® paznuuams eunomeswvt 0 npoucxoxcoerHuu CorHeyHol Cucmembi.
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8.MarepuaibHO-TeXHHYECKOE o0ecriedeHre 00pa3oBaTeJIbHOIO
npoiecca

Peanuzarus mporpamMmbl JUCHHUILTUHBI «DHU3HMKa» OCYIIECTBISACTCS MIPU HATHYUN
y4eOHOro KabuHeTa (hU3UKH.

O6opynoBanne yueOHOTO KaOWHETA: CTOMBI, CTYJIbS, JOCKA, TUJAKTHIECCKHUE
nocoowus.

Texaudeckue cpencrTsa 00yueHus: Buaeo U dvd — mpourpsIiBaTesb, TEIEBU30D.

OO0opynoBanue u NpudOpHI.

Homenkinatypa yue6HOTO 000pymoBanus 110 (PU3UKE OMPEEISICTCS CTaHIapTaMU
¢du3nueckoro o6pa3oBaHus, MUHUIMYMOM COJIEp)KaHUs y4eOHOTO MaTepuana, 0a3ucHON
mporpamMmoit  oOmero ob6pazoBanus. JlaGopaTopHoe U J€MOHCTPAIIMOHHOE
obopynoBanue ykazaHo B Ilepeune ydeOHOro oOGopymoBaHus 1O (U3KKE JIs
00111600pa30BaTeIbHBIX YUPEKICHUN PD.

JIis  TMOCTaHOBKM  JIEMOHCTpAllMid  JOCTaTOYHO  OJHOTO  JK3EMIUIIpa
o0opynoBaHus, A1 (PPOHTATBHBIX JTA0OPATOPHBIX PAbOT HE MEHEE OJHOTO KOMITJICKTa
00Opy/IOBaHMs Ha ABOUX YUAIUXCSI.

Y4eOHo-MeTOAUYECKOE o0ecniedyeHre y4eOHOro mpeaMera

1. A.B. Ilepbiikun, E.M. I'yrauk. ®usuka. 7-9 knacc. M.: [Ipocsemenne, 2022.

2. B.M. Jlykamuk. COopHuk 3ana4 no ¢usuke. 7-9 knacc. M.: IIpocsemenue, 2020.

3. J1.O. Tennenmreitn, JI.A. Kupuk, U.M. I'enpdrar, N.}FO. Henamer 3anaunnk
Muemo3suna 2021.

Ilepeyennb y4eOHBIX U31aHNI, HHTEPHET — PECYPCOB,
AOIOJIHUTEIbHOM JIUTEPATYPHI

Ocnoenasa numepamypa

1. ®uzuka. 7-9 kiaccel: padbouue nmporpaMmsl 1o yueOHukam A.B. Ilepoimkuna,E.M.
I'yrauk / aBT.-coct. I'.I". TemtokoBa. — Bonrorpaa: Yuutens, 2014. — 82 c.

2. Pabouas mporpamma no ¢usuke. 7 xknacc / Coct. T.H. Cepruenko. — M.: BAKO,
2014. — 48 c. — (Pabouune mporpamMmsi).

3. COopHuk 3ama4 1o ¢pusuke A 7-9 KiaccoB 00111e00pa30BaTENbHBIX YUPEKICHUMN.
B.1. JIykamuk, B.M. Meiinep, E.B. lIBanoBa — IIpoceemenue, 2015. — 224 c.

4. E.A. Mapon OnopHble KOHCHEKTHl U pa3HOypoBHeBble 3ananus / E.A. Mapon —
Cankr-IleTepOypr,-2007. — 88c.

5. T'omoBa U.B. ®usuka 7 kinacc. Kourpoasubeie padotel B HOBOM dopmare. — M.
«uremnext-Llentp», 2012. — 88 crp.

6. Mapon A.E. KonTponbsHbie paboThl no dusuke: 7, 8, 9 ki1.: KH. 1151 yuutens / A.E.
Maposn, E.A. MapoHn. — 7-e uzn. — M.: [Ipocsemenue, 2007. — 79 c.

7. ®usuka 7 knacc. Metoandeckoe nocobue k yueOHuky Ilepeimknna A.B. ®I'OC,
2015.

8. Ilpomexyrounas arrectanus. Gusuka 7 — 9 kinacc. ®I'OC. O.U. Jlebenena, U.E.
I'ypeukas. — M.: BAKO, 2013.
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l.

/Jlononnumensvhaa 1umepamypa

[IpumepHasi ocCHOBHasl TporpamMma oOpa3oBaTEIbHOrO YyupexjaeHus. OCHOBHas
mkoia/Coct./E.C.CaBunoB. - M.: Ilpocemenue, 2011 - 474 c.- (CranmapTsl
BTOPOTO MOKOJIECHUS)

Hanumnoa I'.I1., JlemumoBa M.IO., Mupomnnuenko W.II., PoxnoB B.C.
Pernonanbuble  oOpa3oBaTelbHbIE  MPOTPaAaMMBL:  COJEp)KaHHE, CTPYKTYpa,
JKCIIepTHU3a, ycioBus peanuzauuu. - M.: MHOO, 2010.- 96 c.

. [Hotamank M.M. TpebGoBaHus K COBpeMEHHOMY YpOKy. MeTtoaudeckoe mocobwue.-

M.: Llentp nenaroruueckoro odpazosanusi, 2008.- C.41

®usuka 7-9 kiaccsl. TexHomoruueckas Kapra U ClieHapuu YPOKOB Pa3BUBAIOILETO
oOy4eHwus, UHTErpupoBaHHbIe ypoku / aBT.-cocT. T.U. Jlonras, B.A. Tlomosa, B.H.
Cadponos, 3.B. XauatpsH. — Boarorpan: Yuurens, 2015. — 125 c.

®usuka. [logpobusie oTBeTh Ha 3ananusa [ MA u pemienue TUNOBBIX 3a1a4. 7 — 9
knacc. Kacarkuna U.JI. ®ennkc, 2013.

3agaun no Pusnke ¢ mpuMepaMu pereHus 3aaad. 7 — 9 knace. ['eaaenmreiin J1.O.,
Kupuxk JILA., I'ensdrar U.M. Unexkca, 2013.

[Ipenmernas nHenenss ¢uszuku B 1mkoine. Kysnemora JI.LH., Hoomokor H.IIL.,
Henames 1.1O. ®enukc, 2007.

. Metonuueckoe noprdonuo yuurens ¢uszuku / aBT.-cocT. N.}O. domuHuueBa. —

Boarorpan: Yuurens, 2013. - 193 c.
[TpeameTnpie omummuanpl. 7 — 11 kmaccel. @usuka. / aBT.-coct. H.W. bapanosa [u
np.]. — Boarorpaa: Yuurens, 2015. — 152 c.

Humepuem-ucmouuuk

HazBaunue caiita

VUL CTATLI Conepxanue Anpec
Karamor cceuiok Ha | OHnukioneaun, ombimorexku, CMMU, | http:www.ivanovo.ac.ru/phys
pecypcs 0 pusuke BY3HI, HAy4YHBIC OpraHu3aIvy,
KOH(EPEHIINH | JIp.
becninaruble 15 oOywatommx  mporpamMMm 1o | http:www.history.ru/freeph.htm
obOyyJaromue pa3IUYHBIM pazjaenaM (pu3uKu

IpOTpaMMBI 10 PpHU3NKe

JlaGopaTopHbie pabOTHI

Bupryanpabie 1abopaTopHbIe pabOTHI.

http:phdep.ifmo.ru

1o (HU3MKe Bupryanbubie JIEMOHCTpAIHH
HKCIIEPHMEHTOB.
Anumanus ¢usnueckux | TpexmepHbie aHUMaIHU u | http:physics.nad.ru
IPOLIECCOB BU3yaITH3aLUs o dusuke,
COIIPOBOXKAAIOTCS ~ TEOPETHUYECKUMHU
OOBSICHEHUSIMH.
dusnueckas CropaBouHoe wu3gaHue, cozepxkamiee | http:// www.elmagn.chalmers.se/%?7ei
SHIUKIIOIETHS CBEJCHHS 10  BCeM  00jacTsM | gor

COBPEMEHHOMW (PU3UKH.
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