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1. IloscuurenpHas 3ammckKa

Pabouast mporpamma o (¢u3nke Ha ypoOBHE CpeHEro oOmero oopazoBanus (0a30BbIil ypOBEHb U3yUCHHS MPEAMETa) COCTABICHA Ha OCHOBE MO OKEHUH U
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTENbHOW MpPOTPaMMBI, IMPEICTaBICHHBIX B DelnepansbHOM TrOCyIapCTBEHHOM 00pa30BaTeIbHOM
crarnapre cpeanero obmero obpazoanus (GI'OC COO), a Takxke ¢ yd€TOM MNPOrpaMMBbl BOCIMTAHUS INKOJIBI M KoHIENIUM npenojaBaHus y4eOHOTO
npeameta «Puszuka» B 00pa3oBaTesbHBIX opraHuzanusx Poccuiickoit deneparuu, peanusyomux OCHOBHBIE 001Ieo0Opa3oBaTeabHble MporpaMMbl. Pabouas
nporpamma no ¢usuke s 10-12 kiaccoB oOecrieunBaeT TOCTH)KCHUE IIAHUPYEMBIX pPE3YIIbTaTOB OCBOCHHS OCHOBHOW 0Opa3oBaTEIbHOM MPOTpPaMMBbI
cpenHero oOmiero oopa3oBaHusi ¢ y4eToM 00pa30BaTEIbHBIX MOTPEOHOCTEN M CIIOCOOHOCTEHN 00y4YarOMIUXCS MIKOJIBI 3aKPBITOTO THUIIA, ONMUCAHHBIX B I[EJICBOM
paszeie OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl cpeaHero obmero oopazoBanus KOV «Cpennss mkona Ne 4 (09HO-3a09HAs)».

HopmartuBHO- mpaBoBYIO OCHOBY AJIsl pa3pabOTKH HAacTOsIIENH pabodel mporpaMMel 1o yueOHoMY npeaMeTy «Du3uka» coCTaBIsIOT CIEAYIONINE TOKYMEHTHI:
1. ®enepanbHblil 3ak0H OT 29 nexadpst 2012 roga Ne 273-03 «O06 oOpazosanuu B Poccuiickoit @enepanumy» (¢ U3MEHEHUSMH U JOTIOJTHEHUSIMH).

2. ®enepanbubiif 3akoH 0T 01.06.2005 Ne 53-03 «O rocyaapcTBeHHOM si3bike Poccuiickoit deneparmmy.

3. Ilpukaz MunucTepcTBa oOpa3zoBanmsi W Hayku Poccuiickoit ®emeparuu ot 17.05.2012 Ne 413 «OO6 yrBepxkaeHuu ¢eaepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa cpemHero obmiero obpaszoBanusi» (B pea. IlpukazoB MunoOpuayku PD ot 29.12.2014Ne 1645, ot
31.12.2015 Ne1578, ot 29.06.2017 Ne 613, Munnpocsemnieauss P® ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot 12.08.2022 Ne 732, ot 27.12.2023
Ne 1028).

4. Tlpuka3z MunuctepctBa npocpemerus: Poccuiickoit ®eneparuu ot 18.05.2023 Ne 371 «O6 yrBepxkacHuN (denepalibHO 00pa30BaTEIbHON
MpOTrpaMMBI CPEHETo 00IIero o0pa3zoBaHus» (C U3MEHEHUSIMH, YTBEPKJICHHBIMH MpHKa3oM MuHHCTEpCcTBa TpocBemenus Poccuiickoit denepamuu ot
19.03.2024 Ne 171).

5. Tlpuka3 MwunucrepctBa mnpocBemieHuss Poccuiickoit @epepanuu ot 22.03.2021 Ne 115 «O06 yrBepxkaenun Ilopsnka opraHuzamuu U
OCYILIECTBJICHUSI 00pa30BaTEIbHON JESATENHOCTH IO OCHOBHBIM 001e00pa3oBaTeNbHBIM MpOrpaMMaM HadajdbHOTO OOIIero, OCHOBHOIO OOIIEro H
cpenHero o0miero oopasoBaHus .

6. Ilpukaz Munrocta P® u MunucrtepctBa obpazoBanusi u Hayku Poccuiickoit ®@enepamuu ot 06.12.2016 No 274/1525 «OO6 yTBepKaeHUU
[Topsinka opraHu3anyy NOJYyYeHHs] Ha4allbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpelHEero oOmiero oOpa3oBaHMs JHMIIAMH, OTOBIBAIOIIMMHU HAaKa3aHUE B
BH/JIC JTUIIIEHUS CBOOOIBI» (¢ m3MeHeHussMU oT 20 nexabps 2018 roga).

7. OcHoBHast o01ieo0pasoBarenbHas mporpamMma cpeanero ooumero oopazosanusa KOV «Cpennsas mkona Ne 4 (oyHo-3a04yHas)» (penakuus Ne 2),
yTBEpKJIeHHas npuka3zoM oT 25.06.2024 Ne 60.

8. IlocranoBnenue ['maBHOrO rocymapcTBeHHOro caHuTapHoro Bpada P® ot 28.09.2020 Ne 28 «OO0 yrBepkaeHMHM caHuTapHbIX mpaBui CII
2.4.3648-20 «CaHuTapHO-3MHUIEMHOJIOTHYECKHE TPEOOBAHMSI K OpraHU3alMsAM BOCIIUTAHUSA U 00yYEHMs, OTJbIXa U 03/I0POBICHUS JIETEH 1 MOJIOJICKU».

9. IlocraHoBnenue I'1aBHOTO rocynapcTBEHHOro caHuTapHoro Bpada P® ot 28.01.2021 Ne 2 00 yTBep»AE€HUU CAaHUTAPHBIX MPaBWI U HOPM
CanlluH 1.2.3685-21 «I'urneHnyeckne HOpMaTUBBI U TPeOOBaHUS K 0OecreueHUI0 Oe30MaCHOCTH U (MiIK) OE3BPEIHOCTH JUTsl YeloBeka (PakTOPOB Cpesibl
oOUTaHUSD.

10. TlocranoBnenue I7aBHOrO rocygapcTBeHHOro caHutapHoro Bpadya P® ot 30.06.2020 Ne 16 «OO6 yTBEepKIEHHMM CaHUTApHO-



sruemuonornyeckux mnpasui CII 3.1/2.4.3598-20 «CanutapHO-31UAEMUOIOTHYECKHE TPEOOBAaHUS K YCTPOUCTBY, COACPIKAHUIO U OPraHU3alUU PaOOTHI
00pa3oBaTeNbHBIX OpPraHU3aluil U JPYruX OOBEKTOB COLMAIBHOM MH(PACTPYKTYpHI A JI€TeH M MOJOJCKU B YCIOBHUAX PACIPOCTPAHEHHUS HOBOM
koponaBupycHoi uHpeku (COVID-19)» (c uamenenusimu ot 21.03.2021).

11. Ilpukaz Munnpocsenienus Poccun «O06 yrBepxkaennu denepanbHOTo nepeyHs yaeOHHKOB, TOMYIICHHBIX K UCIOJB30BAHHIO TIPH Pealin3 alliu
MMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEeNbHBIX MPOTPaMM HAdalbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeiHero oodmero oopa3oBaHu s
OpraHu3alUsIMH, OCYIIECTBIITIONIMME 00pa30BaTEIbHYIO ACATEIBHOCTh U YCTAHOBJICHUS MIPEICITHFHOIO CPOKA UCIOIB30BAHUS UCKITIOUECHHBIX YUYCOHUKOBY
oT 21.09.2022 Ne 858 (c u3MeHEHUsIMHU, YTBEPKICHHBIMH MpHUKa3oM MuHHCTepcTBa npocBemenus Poccuiickoit @enepanun ot 21.02.2024 Ne 119, ot
21.05.2024 Ne 347).

12. Tlomoxkenne «O paboumx MporpaMMax y4eOHBIX MPEIMETOB, KypCOB, MOIYJEH Ka3eHHOTO 00I1eo0pa3oBaTeabHOr0 yupexkaeHus OMCKOM
obnactu «Cpennsis mkosna Ne 4 (ouHO-3a0uHast)», yTBepkaeHHOe npuka3zoM ot 09.08.2023 Ne 70.



Henn usyvenus yueOHoro npeamera «@usuka»

OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3UKH B 0011eM 00pa30BaHUM SBIISIOTCS:

- (opMupoBaHHe HHTEpeca M CTPEMJICHHS OOYYaIOIIUXCS K HAYYHOMY H3YUEHHIO NPHUPOMABI, Pa3BUTHE WX WHTEIUIEKTYyalbHBIX U TBOPYECKUX

CIIOCOOHOCTEN;

- pa3BUTHE NPEICTABICHUN O HAYYHOM METO/IE TIO3HAHMS U (POPMHUPOBAHUE UCCIIEOBATEIHCKOTO OTHOIICHUS K OKPY)KAOIIUM SIBIICHHSIM;

- (popMupoBaHe HAYYHOTO MHPOBO33PEHUS KaK pe3yabTaTa H3y4eHUs OCHOB CTPOCHUS MaTepuu U (PyHJAMEHTAIbHBIX 3aKOHOB (PH3UKH;

- (opMupoBaHue yMeHUI1 OOBACHATH SBICHHS C HCIIOJIb30BAaHIEM (DU3NIECKUX 3HAHWN M HAYYHBIX JI0KA3aTEIILCTB;

- (opMupoBaHuEe MpeaCTaBICHHA O PO (HPU3UKHU JJIsl pA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JocTukenne 3THX Hesell o0ecreynBaeTcsl pellleHHeM CJeIyIIIMX 3a/1a4 B Ipouecce M3y4YeHHs Kypca (PM3HMKH HA YPOBHe CpeHero o0iiero

o0pa3oBaHus:

- NpuoOpeTeHne CUCTEMBbl 3HaHUM 00 O0mMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPMSIX, BKIOYAas MEXaHUKY, MOJEKYJISPHYIO (QU3HUKY,

AJIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U JIE€MEHTHI aCTPO(PU3UKY;

- (opMHpOBaHHME YMEHHI MPUMEHSATHh TEOPETUUYECKUE 3HAHUS IS OOBACHEHUS (PU3MUECKUX SBJICHUN B MPUPOJE U Ul INPUHATUS NMPAKTUYECKUX

pEeLIeHN I B TOBCEAHEBHOM KU3HH;

- OCBOEHHE CIIOCOOOB PEIIeHUs PA3IMYHBIX 33/1a4 C BHO 33JJaHHON (PU3MUECKOI MOJENbI0, 3a/1ad, [0Ipa3yMEeBAIOIINX CAMOCTOSTENIbHOE CO3/JaHHe
¢buznyeckoil MoJienu, aJIeKBaTHON YCIOBHM 33/1a4l; — MOHMMaHKe (PU3MUYECKUX OCHOB U MPUHIIMIIOB ACHCTBHS TEXHUUYECKUX YCTPOIMCTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

- OBJIa/IEHUE METOJaMHU CAMOCTOATEIHHOIO IIJITAHUPOBAHUS U MTPOBeIeHUs (PU3NYECKUX HKCIIEPUMEHTOB, aHAJIM3a U UHTEepIIpeTaluy nHpopMaIuy,
OIpeieNIeHus JOCTOBEPHOCTH MOIy4YEHHOTO PE3yJbTarta;

- CO3JIaHHE€ YCIOBUM IJI pa3BUTHS YMEHUH MPOEKTHO-UCCIEA0BATEIIbCKON, TBOPUYECKOU NESITEIHHOCTH.



Mecto yyeoHoro npeqmera «®@usnka» B yueoHom miane no ®OII

Ha usydenue pu3mku Ha ypoBHE OCHOBHOTO CpenHero oOpaszoBanusi oTBoautcsi 136 dacoB: B 10 wmacce — 68 dacoB (2 Waca B HENENIO), B
11 xnacce — 68 4acoB (2 yaca B HEJEINIO).

Mecto yueoHOro npeamera B yueonom miane KOY «Cpennsis mkosa Ne 4 (o4HO-3204HaNA)»

I1o yueOHOMY MJIaHY HIKOJIBI IO 0YHO-3204HOI opMme 00yuenust Ha ypoBeHb COO Ha yueOHbIii npeameT «@Pu3uka» orBoauTcs Bcero 119 vaca:

10 xmacc — 1 gac B Henemo (34 )
11 kmacc — 1,5 yueOHbIX yaca B Heaemto (514)
12 xmacc — 1 gac B Henemo (34 )

ITo yyeOHOMY IJIaHy IIKOJBI 110 3204HOM (popme 00yueHus: Ha ypoBeHb COO Ha yueOHbI npeaMer «Pu3nka» orBoaurTcs Bcero 102 yaca:
10 kmacc — 1 gac B Hegento (344)

11 ximacc — 1 gac B Henento (344)
12 xkmacc — 1 gac B Hegento (344)



Y4yeOHO-MeTOoUYeCKOe o0ecnieyeHrne 00pa30BaTeIbHOM AesATeJILHOCTH

1. ®enepanphas pabouas mporpamma mno ydeOHoMy mnpenmery «®DPusnka», yTBEp)KICHHAs NpUKa3oM MMHHCTEpCTBAa mpocBemeHus Poccuiickoit
®enepamun ot 18.05.2023 Ne 371 «O06 yrBepx)aeHnn henepaibHOM 00pa30BaTEIILHOM MPOrpaMMbl CPEIHETO 00IIero 00pa3oBaHUs.

2. Msakumes I'.SI. @usnka. 10 knace : yuel.u1s o0meodpa3oBar. opranusanuii : 6a3oBbiii yposens / I'.51. Mskumes, b.b. Byxosues, H.H. CoTckwuii; mon
pen. H.A. TTapdenTreBoii. - 3-e u3z. - M.: [Ipocsemenue, 2019.

3. Maxkummes ['Sl. @usuka. 11 kmacc : yae0.11s1 o0meoOpazoBar. opranusanuii : 6a3oBeiii yposens / .5, Mskumes, b.b. byxosues, B.M. Uapyrun; non
pen. H.A. TTapdenTreBoii. - 3-e 3. - M.: [Ipocsemenue, 2019.

6. TynpkubaeBa H.H., [lymkapés A.O., Ipankun M.A., Knumentrses J1.B. EI'D: ®usuka: Tecrosie 3ananus: 10—11 k. — M.: IIpocsemenue, 2004.

7. PeivkeBuy A.I1. COopHuk 3ama4 o ¢usuke- 10-11: 7-e uzg. — M.: [Ipoda, 2017.

8. CaypoB l0.A. ®uszuka B 11 xnacce: Monenu ypokos: Ku. [{ns yuutens. — M.: Ilpocsemenue, 2005 5.CaypoB 1O. A. ®uszuka B 10 kiacce: mojaenu
ypokoB: kH. jyist yaurtens / 0. A. Caypos. — M.: Ilpocsemienue, 2005.

9. OI'D 2022, ®uswuka, Jnarmoctudeckue padotsl, Akyra E.B., 2021

10. 3anumarensHas dusnka, Jnekrpuueckue 1enu, EcukansyWuna, Imanalapoku, 2016

11. Ceiiuac, ¢husuka BpeMenn, Mrosep P., 2017

12. ®usuka s npodeccHii U CHeHATLHOCTeH TeXHUYecKoro npodwist, Jimurpuesa B.®., 2017

duekTpoHHbIE (LM poBHIE) 00pa3oBaTeIbHbIE CPEICTBA:

1. ®usuka. 10 knace. DnexkrponHoe npuioxkenue (DVD) k yueOnuky Msxkumesa I'. f1., Byxosuesa b.b., Corckoro H.H. (mox pen. ITapdentreBoit H.A.)
2. ®wuswmka. 11 xmacc. OnektponHoe mnpwiokenue (DVD) k yueOnuky Mskumea ['f., byxoBueBa b.b., Yapyruna B.M. (mox pen.
pen. [lapdentreBoit H.A

3. http://class-fizika.narod.ru - naTepecHbIe MaTepUalbl K ypoKaM (PU3HMKH IO TeMaM; TECThI II0 TeMaM; HarJIAHbIE M/M IIOCOOHS K YPOKaM.

4. http://fizika-class.narod.ru - BHI€OOMBITH Ha yPOKaX.

5. http://www.openclass.ru  -imudpoBsie 00pa3oBaTeIbHBIE PECYPCHI.

6. http://www.proshkolu.ru 6ubaroTeka — Bc€ mo npeamery «Duszukay.

Texnnuyeckue cpeacrBa o0yyeHus:
Komnerorep
MynbTUMEIUIHBIN TPOEKTOP
DKpaH


https://nashol.com/2017081395740/zanimatelnaya-fizika-elektricheskie-cepi-esikadzu-iida-yamada-gareki-2016.html
https://nashol.com/20180725102418/seichas-fizika-vremeni-muller-r-2017.html
https://nashol.com/2017102296980/fizika-dlya-professii-i-specialnostei-tehnicheskogo-profilya-dmitrieva-v-f-2017.html
http://class-fizika.narod.ru/
http://fizika-class.narod.ru/
http://www.openclass.ru/
http://www.proshkolu.ru/

2. COAJEP)XAHME YUYEBHOI'O IPEJIMETA «®U3UKA»
10 kaace

PA3JIEJ 1. PU3UKA U METObI HAYYHOI'O IO3HAHUSA
®u3nka — Hayka o npupoje. Haydnsle MeTObI MO3HAHUA OKpYXkKaromero Mupa. Poib 3kcnepumenTa U TEOpUH B IIPOLECCE TIO3HAHUS IIPUPOIBI.
DKcrepuMeHT B (pu3mKe.
MopaenupoBanue GpU3HMUECKUX SBJICHUN U miporieccoB. Hayunpie runotessl. @u3nyeckue 3aKOHbI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3NIECKUX
3aKOHOB. [IpyHIIUIT COOTBETCTBUSL.
Ponb u MecTo pusnku B GpopMUpPOBaHUN COBPEMEHHOM HayYHOU KapTUHBI MUPa, B TPAKTUUECKON AESTEIbHOCTH JIIO/ICH.
JdeMoHcTpauuu
1. Ananorossie U U(pPOBbIE U3MEPUTETbHBIE IPUOOPHI, KOMIBIOTEPHBIE TATYUKH.

PA3JEJI 2. MEXAHUKA
Tema 1. Kunemaruka
Mexannueckoe nBukeHHne. OTHOCUTENBHOCTh MeXaHuueckoro aBuxkeHus. Cucrema otcuéra. Tpaextopus. Ilepememnienue, ckopocTs (cpemHsist
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTePUATHbHON TOYKH, UX TMIPOCKIIMU HA OCH CUCTEMBI KoopauHat. ClIoKeHHe MepEeMENeHUN U CJI0KEHUE
ckopocTeil. PaBHOMepHOE M pPaBHOYCKOpEHHOE MNpsSMOJIMHEWHOe ABMKeHue. ['paduku 3aBUCHMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHs, MyTH H
MepeMeNeHnsT MaTepruaTbHOM TOYKHM OT BpeMeHH. CBOOOJHOE MmajeHue. YCKOpeHue cBoOoaHOTO maaeHus. KpuBosimHEWHOe nBrKeHue. J[BmkeHue
MaTepUaIbHON TOYKH IO OKPY)KHOCTH C IOCTOSHHOM 10 MOAYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JJUHEHHAss CKOpocCTh. [leproa u yactoTa oOpaiieHus.
LlenTpocTpemMuTenbHOE yCKOpEeHHE. TEeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NMPHUMEHEHHE: CIUIOMETp, IBHKEHHE CHAPSJOB, LIEMHBIE U PEMEHHBIE
repeaayn.
JdemoHcTpauuu
1. Monenb cuctembl OTCUETA, MIUTFOCTPALINS KUHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.
. [IpeoOpa3zoBanue IBMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.
. [TaneHue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
. Habmronienne nBuxeHus Tena, OpolIeHHOro Mo yriioM K TOPU30HTY M TOPU30HTAIBHO.
. Usmepenue yckopeHust CBOOOTHOTO MaCHHUS.
. HanpaBnieHne ckopocTH npu JBUAKEHUU IO OKPYKHOCTH.
Y4yeHuvecKkuii IKCIEPUMEHT, J1a00paTOpHble PpadoThI
1. 3yueHue HepaBHOMEPHOTO IBM>KEHHUS C LIEJIbIO ONPEACICHUS] MTHOBEHHOU CKOPOCTH.
2. UccnenoBaHue COOTHOIICHUS MEXAY IMYTSMU, MPOMACHHBIMHU TEJIOM 3a TMOCIe0BaTeIbHbIe PaBHbIE TPOMEXKYTKH BPEMEHH MPU PaBHOYCKOPEHHOM
JIBUKEHUH C HaYaJIbHOU CKOPOCTBIO, PAaBHOM HYIIIO.
3. M3yueHue NBUKEHUS IAPUKaA B BA3KOM KUJKOCTH.
4. V3yyeHue OBUKEHHS Tella, OPOIIEHHOTO TOPU30HTAIBHO.
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Tema 2. lunamuka
[Tpunuun otHocutensHocTy 'anuies. [lepsriil 3akon HbtoToHa. MHepiuanbHele cuctemsl oTcuéra. Macca tena. Cuna. IlpuHnun cynepno3uuuu
cui. Bropoi 3akon Hprorona s matepuanbHOi Touku. Tperuil 3akoH HploToHa Uisi MaTepUalbHBIX TOYEK. 3aKOH BCEMHPHOTO TiroteHus. Cuiia
TskecTH. [lepBas kocMuyeckast ckopocTh. Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Tpenue. Buabl Tpenus (okosi, CKOJIbKeHUs, kKaueHus1). Cuiia TpeHusl.
Cyxoe Tpenue. Cuna TpeHHs CKOJIbXEHUA U cuiia TpeHus nokos. Koagdumuent tpenus. Cuna conpoTUBIEHUS NPU ABMKEHUU Tejla B KUIKOCTH WU
raze. IloctynarenpHoe W BpamaTtenbHOE ABIKEHHE aOCOIIOTHO TBEPAOTO Tena. MOMEHT CHIIbI OTHOCHUTENBHO OCH BpamieHus. [lnedo cuibl. YcmoBus
paBHOBecHs TBEPAOro Teia. TeXHUYECKUE YCTPONCTBA U MPAKTUUECKOE IPUMEHEHNE: TIOIIIUITHUKY, IBUKEHHE HCKYCCTBEHHBIX CITYTHUKOB.
JdeMoHcTpanuu
1. SIBneHue nHepuum.
. CpaBHEHHE MacC B3aMMO/ICUCTBYIOIINX TEJl.
. Bropoi1 3akoH HeroTona.
. I3mepenue cui
. CnoxeHue cui.
. 3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMaIii.
. HeBecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.
. CpaBHEHUE CHJI TPEHUS MOKOSI, KAUE€HUS M CKOJIbKEHHUS.
. YciioBust paBHOBECHA TBEPAOTO Tena. Buabsl paBHOBECHS.
Y4yeHu4ecKHUil IKCIIEPUMEHT, JJa00paTOpHbIe padoThI
1. 3yuenue nBmkeHust Opycka 1Mo HAKIOHHOMW TIIIOCKOCTH.
2. UccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U PE3MNHOBOM 00pasIe, OT Ux JehopMalnu.
3. UccnenoBanue yCiaoBU paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAIlCHHUS.

O 00 3O B~ W

Tema 3. 3akoHbI COXpaHEHUS B MEXaHUKeE

Nmmynsc maTtepuanbHON TOYKHM (Tela), CUCTEMbl MaTE€pPUAIbHBIX TOYEK. VIMIynbC CHIIBI M W3MEHEHUE HMITyJbca Teja. 3aKOH COXpaHEHUS
uMmiynasca. PeaktuBHoe nBrkeHue. PaGora cunbl. Momuocts cuiibl. Kunernueckass sHeprusi MarepHalbHOM Touku. TeopemMa 00 H3MEHEHHH
kuHetnyeckoil sHepruu. [lotenuumanbHast sHeprus. IloTeHuumanbHas sHeprus ynpyro aeGopMHpOBaHHOW MpyXHHBL. lloTeHuuanbHas SHeEprust Tena
BOM3M noBepxHOcTU 3emud. [loTeHnnansHbie U HeMOTeHIIUAIbHbIe CUiibl. CBS3b paOOTHl HEMOTEHIIMAIBHBIX CUJI C U3MEHEHHUEM MEXaHUYEeCKOUW dHepruu
CUCTEMBbI TeJ. 3aKOH COXPAaHEHUsl MEXaHWYECKOW HHEepruu. YNpPyrue M HEyNpyrue CTOJIKHOBEHHUS. TeXHuYeckue YyCTpOMCTBA M IPAKTUUYECKOE
[IPUMEHEHHE: BOJIOMET, KONEP, MPYKUHHBINA TUCTOJIET, ABUKEHUE PAKET.
JdeMoHcTpanun
1. 3aKOH coXpaHEHUs UMITYJIbCA.
2. PeakTUBHOE JIBJKEHHUE.
3. [lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.
Y4eHn4ecKni IKCIEPUMEHT, J1adopaTopHbIe padoThI
1. N3ydeHue abCOTIOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
2. UccnenoBanue cBsi3u pabOTHI CHITBI C U3MEHEHHUEM MEXaHWYEeCKOW SHEPTUu Tella Ha MPUMEPEe PacTSHKEHUS] Pe3MHOBOTO JKTyTa.



PA3JIEJI 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
Tema 1. OcHOBBI M0JIEKYJISPHO-KMHETHYECKON TeOpUH
OCHOBHBIE TIOJIO)KEHUSI MOJICKYJISIPHO-KHHETHYECKOW TEOPUU M MX ONBITHOE OOOCHOBaHHWE. bpoyHoBckoe nswkenue. Huddysus. Xapakrep
JBUOKEHMS M B3aMMOJIEMCTBHSI YacTULl BelecTBa. MoJiesin CTPOEHUS ra30B, KUAKOCTEH U TBEPIBIX TN U 0ObSICHEHUE CBOICTB BEIIECTBA HA OCHOBE ATUX
Mozenell. Macca u pasmepsl Mosiekyn. KosnmuectBo BemectBa. Ilocrosinnas ABoragpo. TemnoBoe paBHoBecue. Temneparypa u e€ nsmepenue. lllkana
temneparyp lLlenbcusa. Mopens wuneanbHoro ra3za. OCHOBHOE YpaBHEHHME MOJIEKYJIIPHOKMHETHUECKONW TEOpUM UAEaIbHOro ras3a. AOcCooTHas
TeMIepaTypa Kak Mepa CpeHel KUHETUYECKOM SHEPIUU TEIUIOBOro ABMKEHUs yacTul ra3a. [llkana remnepatyp KenbBuna. ['a30Bbie 3aKOHBI. YpaBHEHHUE
MenneneeBa—Knaneiipona. 3akon lanprona. M3omponeccsl B Mi€albHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa. TexHuueckre ycTpoiicTBa 1 MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OApOMETP.
JdeMoHcTpanuu
1. OnbBITHI, TOKa3BIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, (hoTOrpaduu MOJIEKYS OPTaHUYECKUX COCTUHEHUN.
. OnpIThI 10 TP HY3UH KUIKOCTEH U Ta30B.
. Mozaenb OpOyHOBCKOTO JIBHIKCHHSI.
. Mogens onbita IlITepHa.
. OmBITHI, TOKA3bIBAIOLIUE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.
. Moienb, WuoCcTpUpyroIiasi Ipupoy AaBJIeHUs ra3a Ha CTEHKU CoCy/ia.
. OIBITHI, WUTIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEATBLHOTO ra3a, U30MpPOIIECCHI.
Y4yeHu4ecKHUil IKCIIEPUMEHT, JJa00paTOpHbIe padoThI
1. OnpeneneHue Macchl BO3ayXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHHI 00bhEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3IyXa B HEH.
2. WccnenoBanre 3aBUCHMOCTH MEXYy IapaMETPAMH COCTOSIHUS Pa3pekKEHHOTO rasa.

NN DR

Tema 2. OcHOBBI TEPMOAMHAMMUKH

TepmoaunaMuyeckas cucrema. BHyTpeHHss 3HEprus TepMOAMHAMUYECKOW CHCTEeMBbl M clIOcOOb! €€ n3MeHeHus. KoauuecTBo TeIuoTsl U paboTa.
BHyTpeHHsA BHEprus O0JHOATOMHOIO HAEAIBHOTO rasa. Buapl Temsonepenadyu: TEIIONPOBOJHOCTb, KOHBEKIUS, U3JIydeHHUE. Y AeIbHas TEIIOEMKOCTb
BenlectBa. KosmyectBo TemnoTsl mpu temtonepenade. Ilonsrue o6 aguabatHom npouecce. IlepBblii 3akoH TepMoanHamMukH. [IpuMeHeHHe mepBOro
3aKOHa TEPMOJMHAMMKM K M3ompoueccam. I'paduyeckas uHreprnperanus paboTsl ra3a. Bropoil 3akoH TtepmoauHaMuku. HeoOpatumocTs mpoueccoB B
npupoje. TennoBeie MamuHbl. [IpuHIMOBL NeiicTBUSA TemaoBbIX MamuH. [IpeoOpazoBanus sHepruu B TemaoBbix MamuHax. KITJ[ TeniaoBoil mamuHbl.
Mukn Kapuo u ero KII/l. DOxosormyeckue mnpoOaeMbl TEIUIO3HEPreTHKHU. TeXHUYECKHe YCTPOWCTBA W IPAKTUYECKOE IPUMEHEHME: JIBUTaTellb
BHYTPEHHET0 CrOpaHHsl, ObITOBOM X0JI0AUIBHUK, KOHAULIOHED.
JdeMoHcTpanun
1. U3MeHeHne BHYTpEHHEH 3HEPruu Tella IPU COBEPLICHUH pabOThI: BbUIET NPOOKH M3 OYTBUIKM O] JEHCTBUEM C)KATOr0 BO3/yXa, HarpeBaHue pupa B
JaTYHHOHM TpyOKe MyTEéM TpeHUs (BUICOJEMOHCTpALINs).
2. VI3MeHeHMe BHYTpEHHEH SHepruu (TeMiepaTypbl) Tela Ipu Tersonepeaaye.
3. OnbIT N0 aguabaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).
4. Mopenu mapoBoii TypOuHBI, ABUraTelNsi BHYTPEHHETO CTOpPaHuUsl, pEaKTUBHOTO JIBUTATEIIS.
Y4eHn4ecKkni IKCIEPUMEHT, J1adopaTopHbIe padoThI
1. U3mepenue yaenpHOMN TENI0EMKOCTH.



Tema 3. Arperarnbie cocTosiHuA BemiecTBa. ®a3oBble Mepexobl.

[TapooOpazoBanue u KoHaeHcanus. Mcnapenue u kureHue. AOCONIOTHAS U OTHOCHUTENbHAS BIAXKHOCTh Bo3ayxa. HacelmeHHbIH nap. Y aenbHas
TEIJIOTa MapooOpa3oBaHMs. 3aBHCHMOCTh TEMIIEPATypbl KUIIEHUS OT AaBieHUs. TBEpmoe Teno. Kpucrammmyeckue u amopduble Teraa. AHHU30TPOIUS
cBOMCTB KpucrtamwioB. Kuakue kpucrauibl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue n KpuctajuMzauus. YaenbHas TemoTa IuiaBieHus. CyOnumarus.
VYpaBHeHHE TeIUIOBOro OanaHca. TeXHUYECKHE YCTPOMCTBA M IMPAKTUYECKOE IMPUMEHEHHE: TMIPOMETP U ICUXPOMETpP, KaJOpUMETP, TEXHOJOTUHU
[IOJIy4YEHUSI COBPEMEHHBIX MaTEpUajIoB, B TOM YUCIE€ HAHOMAaTEPUAJIOB, 1 HAHOTEXHOJIOT UH.

JdeMoHcTpanuu

1. CBolicTBa HACHIIIICHHBIX MTAPOB.

2. Kunenue npu NoHM>KEHHOM JIaBJICHUH.

3. CniocoObl U3MEpPEHNs BIaXKHOCTH.

4. HabnroneHue HarpeBaHus M IJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.
5. JleMoHCTpamys KpuCcTauioB.

YdeHnuecKuil IKCIIEPUMEHT, JJadopaTopHble padoThI

1. 3MepeHne OTHOCUTENbHOM BIaKHOCTH BO3IyXa.

11kaacce
PA3JEJI 4. 9JIEKTPOAUHAMHUKA
Tema 1. JaekTpocTaTuka

DJNeKTpu3alus Tel. ODJNEKTpUuuYecKuid 3apsan. JlBa Buaa SIEKTpUYECKUX 3apsAnoB. [IpOBOTHWKH, OUAJIEKTPUKKA W TMOJYNPOBOJHUKH. 3aKOH
COXpAaHEHUs »JJIEKTPUYECKOro 3apsana. BsaumopnerictBue 3apsgoB. 3akoH Kynona. TodeuHbld SIEKTPUYECKUM 3apsll. DJIEKTPUUYECKOE MOJE.
Hamnpspxké€aHoCTh AnekTpudeckoro mojsi. [IpuHIMI Cynmepro3uiuu dJIeKTPUISCKUX Mmojiel. JInHuM HanmpsKEHHOCTH dJEKTpUYecKoro moiisa. PaGora cun
anekTpocrarnyeckoro nojs. Ilorenmman. PasHocte moteHmmanoB. IIpOBOIHHMKM M IHAIEKTPUKHA B DIEKTPOCTATHYECKOM moJie. Jlusnekrpuyeckas
MIPOHUI[AEMOCTb. DJIEKTPOEMKOCTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOIO KOHIAEHCATOpa. DHEPrusl 3apsyKEHHOTO KOHJAEHcaropa. TexHuueckue
YCTpOIICTBAa U MPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETp, DJIEKTPOCTaTHYeCKas 3alluTa, 3a3eMJIEHHE 3JIEKTpOnpuOOpoB, KOHICHCATOP,
KOTIMPOBAJILHBIN armnapar, CTpyHHbIN PUHTED.
JdemoHcTpauuu
1. YeTpoiicTBO U IPUHLMIT JEHCTBUS 3JIEKTPOMETPA.
2. B3anmoencTBre Ha3IEKTPU30BAHHBIX TE.
3. DIEeKTpUYECKOE MO0JIe 3apSHKEHHBIX TE.
4. IIpoBOJHUKH B 3JIEKTPOCTATUUECKOM TIOJIE.
5. DnekTpocTaTuyecKas 3aliuTa.
6. JIMsneKTpUKHU B 3JEKTPOCTATUYECKOM IIOJIE.
7. 3aBUCHUMOCTh 3JEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOIIA/X TUIACTUH, PACCTOSHUS MEXIY HHUMH U AUDJICKTPUUYECKON MPOHHUIIAEMOCTH. 8.
DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.
Y4eHn4ecKnH IKCIEPUMEHT, J1adopaTopHbIe padoThI
1. I3mepenue neKTpoEMKOCTH KOHAEHCATOPa.



Tema 2. IlocTossHHBIN 3JIeKTPUYeCKH TOK. TOKH B pa3jIMYHBIX cpegax

DnexTpuyecKuil TOK. Y CIOBUS CyIIECTBOBaHMS AJIEKTpUUecKoro Toka. Mcrounuku toka. Cuna Toka. [locrostuubiil Tok. Hanpspokenue. 3akon Oma
JUIS y4acTKa LIEeNU. DIEKTPUUYECKOE COIIPOTHBIICHUE. Y IEIbHOE CONIPOTUBIIEHHE BellecTBa. [locnenoBarenbHoe, napaiesibHOE, CMEIIAHHOE COEIMHEHUE
IIPOBOJHUKOB. PaboTa anexkrpuueckoro Toka. 3akoH J[xoyns—IJlenna. MouHocTs anekTpuyeckoro Toka. 9J{C 1 BHyTpeHHEee CONpPOTUBIIEHUE HCTOYHHUKA
ToKa. 3akoH OMa It IOJIHOM (3aMKHYTOM) 3eKTprudeckoi nenu. KopoTkoe 3ampikanue. IIEKTPOHHASI TPOBOIMMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTD
CONPOTUBIICHUSI METAJUIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTb. DIEKTPUUYECKUIN TOK B BakyyMe. CBONCTBA 3IEKTPOHHBIX y4KOB. [lomynpoBo AHUKH.
CoOcTBeHHass W TpHUMECHas IMPOBOJAUMOCTH TOJYNPOBOIHHKOB. CBoiicTBa p—~N-miepexona. IloaynpoBOgHUKOBEIE MPHOOPHI. DIEKTPUUECKUH TOK B
pacTBOpax M paciulaBax dJIEKTPOJIUTOB. OJEKTPOJMTUYECKAass AUCCOLMUAIMSA. OJNEKTPOJN3. ONEeKTpUYeCKHid TOK B Tazax. CaMOCTOATENbHBIA U
HecaMoCTOSTENbHbIN pa3psan. Monnud. [1nazma. TexHuueckue ycTpoilcTBa U MpakTUUYECKOE MIPUMEHEHHUE: aMIIepMETpP, BOJIbTMETP, PEOCTaT, UCTOUYHUKHI
TOKa, JJIEKTpOHArpeBaTeNbHbIE MPUOOPBI, 3JIEKTPOOCBETUTENbHBIE NPUOOPHI, TEPMOMETP CONPOTUBICHHUS, BAaKyyMHBbIM JMOJ, TEPMHUCTOPBHl H
(hoTOpE3UCTOPHI, OJYIPOBOIHUKOBBIN U0/, ralbBaHHUKA.

JdeMoHcTpanuu
. U3mepeHue cuiibl ToKa U HaNpsHKEHUSL.
. 3aBUCUMOCTb CONPOTUBIIEHUS [UJIMHAPUYECKUX TPOBOAHUKOB OT JJIMHBI, MIONIAH TONEPEYHOr0 CEUEHUS U MaTepuara.
. CMeIIaHHoe coeTMHEHNE MTPOBOHUKOB.
. [Ipsamoe nzmepenne DJIC. KopoTkoe 3aMbIKaHHE TaIbBAHUYECKOTO AIEMEHTA U OLIEHKa BHYTPEHHETO COMPOTUBIICHUS.
. 3aBUCUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
. IIpOBOIMMOCTE BIIEKTPOJIUTOB.
. UckpoBo#i pa3psia v MpOBOUMOCTh BO3/1yXa.
. OIHOCTOPOHHSS MPOBOAUMOCTD TUOJIA.
Y4yeHu4ecKuii IKCIIEPUMEHT, J1a00paTOpHbIe padoThI

. I3ydeHne CMEIaHHoro COeIUHEHMS PE3UCTOPOB.
. U3mepenne DJIC ncrounnka Toka v €ro BHyTPEHHETO CONIPOTUBIICHUS.
3. HaGmroneHnue amexTposimsa.
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MEXKINPEIMETHBIE CBA3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsA B 10 Kimacce OCYyIIECTBISIETCS C YYETOM COJEPIKATENbHBIX MEXIPEIMETHBIX CBSI3€H € Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMUH, reorpa@uu ¥ TEXHOJIOTUU. MeXIIpeIMETHbIC TIOHATHS, CBI3aHHBIE C U3YYCHHEM METOJ0B HAyYHOTO MO3HAHUS: SBJICHUE,
HayuyHbIi (pakT, runoresa, puznyeckas BeJIHMUrHa, 3aKOH, Teopus, HAOII0AeHHEe, IKCIEPUMEHT, MOJICIIMPOBAHKE, MOJIENb, U3MEPEHUE.
MaremaTuKa: pelieHre CUCTeMbl YpaBHEHUI; TUHEWHas GyHKuMs, napadoia, runepbosia, ux rpadukd U CBOWCTBA; TPUTOHOMETPUYECKHE (YHKIIUH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO; BEKTOPHI M UX MPOECKIUU HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.
BuoJsiorns: mexaHuyeckoe IBIKEHHE B JKMBOM mpupone, auddysus, ocMoc, TEmIOOOMEH XMBBIX OPraHW3MOB (BHBI TEIIONEpEAayH, TEIIOBOE
paBHOBECHE), HIIEKTPUUYECKUE SBJICHUS B )KUBOM MpHUpoie.
XHMHUSA: JUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX T, )KUJIKOCTEH
U Ta30B, MEKTPUYECKHE CBOMCTBA METAJIJIOB, MIEKTPOJIUTUYECKAS TUCCOLMALINS, TaJIbBAHUKA.
I'eorpa¢us: Bna)xHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.



TexHoJiorusi: npeoOpa3oBaHue ABMKEHUH C UCTIOJIb30BAHUEM MEXaHM3MOB, YUET TPEHUS B TEXHHKE, MOIIUITHUKH, UCIIOIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJbCa B TEXHHMKE (pakeTa, BOJAOMET W T. I.), JBUraTelb BHYTPEHHErO CropaHus, HapoBas TypOMHA, OBITOBOM XOJOJWIBHUK, KOHIWULIMOHED,
TEXHOJIOTMM II0JYy4YEHHUSI COBPEMEHHBIX MAaTEpHAIOB, B TOM YHUCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOIMH, 3JIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTED, MEKTPOHATPEBATEIBHBIE IPUOOPHI, AIEKTPOOCBETUTEIBHBIE PHOOPHI, TaJIbBAHUKA.

PA3JEJI 4. DJIEKTPOAUHAMUKA
Tema 3. MarautHoe moJie. JJ1eKTPOMAarHUTHASA HHAYKIUS
[TocTrosiHHBIE MarHUTHl. B3aumonelcTBHE MOCTOSHHBIX MAarHUTOB. MarauutHoe mnosie. Bektop MarHuTHOM mHAyKumu. IIpuHmun cynepnosunuun
MAarHUTHBIX N0JieH. JInHMKM MarHuTHOM MHAYKUMK. KapThHa JTMHWIT MATHUTHOW MHJYKLIHMH T0JI HOCTOSIHHBIX MAarHUTOB. MarHuTHOE M0JIe€ TPOBOJHU KA C
TokoM. KapTuHa JTUHUN WHIYKIIMM MarHUTHOTO TIOJIS AJTMHHOTO MPSAMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHHUKA, KATYIIKA C TOKOM. OMBIT
Opcrena. B3aumopaeiictBue mpoBoaHUKOB ¢ TokoMm. Cuna Ammepa, e€ moayias u Hanpasienue. Cuna Jlopenna, e€ Moaynb U HampaBiieHue. [[BuxeHue
3apsHKEHHOW YacTUIBI B OJHOPOJAHOM MarHuUTHOM mose. Pabota cuibl Jlopenna. SIBieHue anekTpoMarHUTHOW MHAYKIUHU. [I0TOK BekTopa MarHUTHON
naaykuud. OJIC wmuAykumu. 3akoH ayieKTpoMarHuTHOW wuHAykuuu @Papanes. BuxpeBoe snexkrtpuueckoe mnoje. 3JC MHAYKIMM B HPOBOJIHHKE,
JIBIDKYIIEMCSI TIOCTYMATENbHO B OJHOPOAHOM MarHuTHOM mosie. [IpaBuno Jlenma. MumyktuBHOCTh. SABieHne camounaykiuu. DJIC caMOMHIYKUIHH.
DHeprusi MarHuTHOTO TIOJIS KaTYIIKK ¢ TOKOM. DJIEKTPOMArHUTHOE ToJie. TeXHUYECKHEe YCTPONCTBA U MTPAKTUUECKOE TPUMEHEHUE: IOCTOSTHHBIE MAarHUTHI,
AIIEKTPOMATHHTEHI, DJIEKTPOIBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUII, MHIYKITMOHHAS T1€Yb.
JdeMoHcTpauuu
1. OneIT Dpcrena.
. OTKJIOHEHHE NEKTPOHHOIO ITy4YKa MarHUTHBIM MOJIEM.
. JInHMM MHOYKIIMY MarHUTHOTO TOJIA.
. BzaumoelictBue qByX MpOBOJAHUKOB C TOKOM.
. Cuna Amnepa.
. HeiictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.
. SIBneHuE 3JIEKTPOMArHUTHON UHIYKLIUH.
. [IpaBuno Jlenna.
9. 3aBucumocts I/[C UHAYKIMHU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO MOTOKA.
10. SIBeHME CaMOMHIYKIIMH.
Y4yeHuvecKuii IKCIEPUMEHT, Ja0opaTopHbIe padoThI
1. I3yyeHue MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.
2. UccnenoBanue OeHCTBUSI IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
3. UccnenoBanue sIBJICHUS 3JEKTPOMAarHUTHOW MHIYKIUU.
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PA3JIEJI 5. KOJIEBAHUS U BOJIHbBI
Tema 1. Mexanu4eckue U 3JIEKTPOMATHUTHBIE KOJIeOaHUS
Konebarenbnas cucrema. CBoOo1HBIE MexaHn4Yeckue Konebanus. ['apmonnueckue konebanus. [lepuon, yacrora, amrmtyna u ¢asza KoineOaHuu .
[IpyxuHHBIA MasTHUK. MaTemMaTnyeckuil MasiTHUK. YpaBHEHUE rapMOHUYECKUX KojeOaHuil. IIpeBpalienre sHEpruu npu rapMOHUYECKUX KOJIEOaHUAX.
Konebarenbubiii koHTYp. CBOOOIHBIE AIIEKTPOMATHUTHBIE KOJICOAHUS B HMICAIBHOM KOJEOATETbHOM KOHTYpe. AHAIOTHS MEXKIY MEXaHHYeCKUMHU U
AIIEKTPOMArHUTHBIMU KoseOanusmu. ®opmyna Tomcona. 3akoH COXpaHEHHWS SHEPrHMH B HACATBHOM KosiebartenbHOM KoHType. IlpencraBinenune o
3aTyXammux KoJiebaHusx. BeIHYKIeHHbIE MexaHWYeckue KoseOanus. PezoHaHc. BeIHYKIEHHBIE 3J€KTpOMAarHUTHBIE KoseOanus. [lepeMeHHBIN TOK.
CuHyconJabHbIl NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOIO TOKa. AMIUIMTYIHOE U JIEHCTBYIOIEE 3HAUYEHHWE CHUJIbl TOKA M HalpsKCHMS.
Tpanchopmarop. IlpousBoacTBo, mepepaya U MOTPeOJIEHUE AIEKTPUUYECKOW SHEPruu. DKOJOTMYECKHE PHUCKU IMPH MPOU3BOACTBE 3JIEKTPOIHEPTHH.
KynbpTypa ncnosnb30BaHus 3IEKTPOIHEPTUM B ITOBCEJHEBHON JKU3HU. TEXHUUYECKHE YCTPOMCTBA U NMPAKTHUECKOE MPUMEHEHHUE: NIEKTPUYECKUIN 3BOHOK,
reHepaTop NEePEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIepeiay.
JdeMoHcTpauuu
1. UccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMBbl (IPYKMHHBIN WM MaTeMaTUYECKUN MasiTHUK).
. HabGmonenue 3atyxarmommx KojJeOaHui.
. UccnenoBanme cBONMCTB BBIHYK/IEHHBIX KOJIEOaHHIH.
. HabGmonenue pesonanca.
. CBOOOIHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusI.
. OciunorpaMMsl (3aBUCUMOCTH CHJTBI TOKA M HANIPSDKEHUS OT BPEMEHM) 7S 2JIEKTPOMArHUTHBIX KOJIeOaHUH.
. Pe3onanc npu nocinenoBaTenbHOM COCIUHEHUH PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U KOHAECHCATOPA.
. Moziens IMHUY 3IEKTPONEpEIadH.
Y4yeHU4ecKHUil IKCIIEPUMEHT, JJa00paTOpHbIe padoThI
1. MccnenoBanue 3aBUCUMOCTH NTEPHOIa MAJIBIX KoJeOaHHUH Ipy3a Ha HUTHU OT JUTMHBI HUTH U MacChl Ipy3a.
2. MccnenoBanue epeMeHHOr0 TOKa B LIEH U3 NTOCIEN0BATEIbHO COCAMHEHHBIX KOHACHCATOPA, KaTyIIKH U PE3UCTOPA.
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Tema 2. MexaHu4ecKkue M 3JIEKTPOMATHUTHBIE BOJHBI

MexaHuueckue BOJHBI, yciI0BUs pactpocTpaHeHus. Ilepron. CKopocTh pacnpocTpaHeHMs U JUIMHA BOJHbI. [lonepeuHslie M MPOJ0IbHbBIE BOJIHBI.
WnTepdepentys n audpaxius MexaHndeckux BosiH. 3ByK. CKOpocTh 3ByKa. I poMKkoCTb 3ByKka. BricoTa ToHa. TemOp 3Byka. DiI€KTpOMarHuTHbIE BOJIHBI.
VYcnoBus U3MydeHHsl SJIeKTPOMarHuTHBIX BOJIH. B3auMHuas opuenranus Bektopos [E, [JB, v B anekTpoMarHuTHOM BosiHe. CBOMCTBA 3J€KTPOMArHUTHBIX
BOJIH: OTpaKCHUE, IpeIoMIIeHUe, Nossipu3anus, Judpakuus, nateppepeHus. CKoOpocTh JEKTpOMarHuTHbIX BOJH. [lIkana 31eKTpoMarHuTHBIX BOJIH.
[IpuMeHeHue 37IeKTPOMAarHUTHBIX BOJIH B TEXHHMKE M ObITY. IIpuHIMIBI paguocBa3u U TeneBuaeHUs. Panuonokanus. DJIeKTpOMarHUTHOE 3arpsi3HEHUE
OKpy»Xarolei cpefpl. TeXHUUecKue ycTpoHCTBa M MPAKTUUECKOe MPUMEHEHUE: My3blKalbHbIe HHCTPYMEHTBI, YJIbTPa3ByKOBask JUArHOCTUKA B TEXHUKE U
MeAULMHE, pajgap, paAuONpUEMHHUK, TEJIEBU30D, aHTeHHA, TenedoH, CBY-neus.

JdeMoHcTpanuu
1. O6pa3oBaHue U paclpoCTpaHEHUE NOMEPEYHBIX U MPOJIOTIBHBIX BOJIH.
2. Konebmrorieecs Te0 Kak HCTOYHUK 3BYKa.
3. HaGnronenue oTpaxeHus U MpeoMIIeHHUs MEXaHUUECKUX BOJIH.
4. Habmonenue nurepdepeHunu 1 Jupakiiui MEXaHHIeCKUX BOJH.



5. 3ByKOBOI pe30HAHC.
6. HaGmroieHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYION M 9aCTOTOM KOJICOaHU.
7. UccnenoBaHue CBOMCTB 3JICKTPOMATrHUTHBIX BOJH: OTPAKEHHUE, IPEJIOMIICHHUE, MOJIIpU3anus, Tuppakius, HHTepdepeHius.

12 kaacc
Tema 3. Ontuka I'eomeTprueckas oNTHKAa.

[IpsimosiuHEtHOE pacnpocTpaHEHHE CBETa B OJHOPOJHOM cpene. Jlyu cBeta. ToueuHslit UCTOYHMK cBeTa. OTpakeHHE CBETa. 3aKOHBI OTPAKEHUS
ceera. [loctpoenne m3oOpaxeHud B MIOCKOM 3epkaiie. [Ipermomiienne cBeta. 3aKoHBI MpeEIOMIICHUsI cBeTa. AOCOIOTHBIN TMOKa3aTellb MPEeIOMIICHHUS.
[lonnoe BHyTpeHHee oTpaxeHue. IIpenesnbHbIN yros MoaHOro BHYTpeHHero oTpaxeHus. Jucnepcus cBera. CnoxHblii cocTaB Oesoro ceera. L[Ber.
Cobuparonie u pacceuBaromve JuH3bl. ToHkass nuH3a. DOKYCHOE paccTOsSTHME M ONTHYecKas cuiia TOHKOW JuH3bL [locTpoeHue uzoOpakeHuil B
coOuparoIux U pacceuBarolux JuH3ax. opmyna TOHKOM JUH3BL YBelIWYeHHE, AaBaeMoe JIMH30M. [Ipenenbl mpuMeHuMOCTH TreOMETPUYECKON ONTUKH.
BonnoBast ontuka. Mutepdepenuust csera. KorepeHTHbIE MCTOYHUKU. YCIOBUS HAOMIOACHHUS MAaKCUMYMOB W MUHHUMYMOB B HHTEp(EpPEHIIMOHHOI
KapTHUHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX MCTOUHUKOB. [ludpakuus ceera. Judpakunonnas pemérka. YcioBue HaOIIOAEHUS TIaBHBIX MaKCUMYMOB
MpH NaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PpakiMOHHYI0 peméTKy. [lonspusanus ceera. TexHHUYecKue ycTpoilcTBa U MPaKTUYECKOE MPUMEHEHHE:
OYKH, Jyna, oToanmnapaT, MPOESKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(paKIIMOHHAS PEIIETKA, TOISPOU.

JdeMoHcTpauuu

1. [IpssmosuHEitHOE pacrpocTpaHeHHe, OTpakeHHE U IpeoMiieHne cBeta. Onruyeckue npubophl.
. [lonHOE BHYTpEeHHEE OTpakeHne. Moienps CBETOBOIA.

. UccnenoBanue cBOMCTB N300paKCHUH B JIMH3AX.

. Moienn MUKpOCKOIIa, TeJIECKOoTa.

. Habmonenue nuntepdepeHIinm crera.

. Habmonenue nqudpaknuu certa.

. Habmonenue aucnepcun ceTa.

. [losryuenue crnekTpa ¢ HOMOIIBIO IPU3MBI.

9. Ilonmydenue crekTpa ¢ MOMOLIbIO AU(PAKIMOHHOMN PEILIETKY.
10. HaGnroneHue mosisipu3aiiuy cBeTa.

Y4yeHuvecKuii IKCIEPUMEHT, J1ad0paToOpHbIe padoThI

1. U3MepeHue nokasaresns NpeaoMIICHUS CTEKIIA.

2. UccnenoBanue cBOMCTB N300paXKeHUH B JIMH3AX.

3. HaGnronenue qucnepcuu cBeTa.
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PA3JEJ 6. OCHOBBI CIELIUAJILHONU TEOPUHU OTHOCUTEJIbHOCTH

I'panuibl MPUMEHUMOCTH KJIACCUYECKOM MeXaHMKHU. IlocTynaTel crenuanbHONM TEOPUM OTHOCUTENIBHOCTH: WHBAPUAHTHOCTH MOAYIIS CKOPOCTH
CBETa B BaAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHINTENHA. OTHOCUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHHU U COKpALEHUE JUTMHBI. D HEPrus
U UMIIYJIbC PENATUBUCTCKON YacTHUIbI. CBs3b MACCHI C SHEPIUMEW M UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHS MOKOSI.



PA3JEJI 7. KBAHTOBAS ®U3UKA
Tema 1. Jj1eMeHTbl KBAHTOBOM ONTHKH
®oronsl. Dopmyna [lnanka cs3u 3HEprEM (GOTOHA C €r0 YaCTOTOW. DHEprus U uMIyasc GoroHa. OTKpeiTHE U HccaenaoBanue Gorodrddexra.
Omnwitel A. T'. CroseroBa. 3akoHbl goToddderra. YpaBHenue DinmreitHa s Gorodddexra. «KpacHas rpanuna» ¢orodddekra. JlaBneHue crera.
Omeithl [1. H. JlebeneBa. XuMuueckoe AeHCTBHE cBeTa. TeXHUYECKHE YCTPOMCTBA U MPAKTUYECKOE IpUMEHEeHHE: (DOTOAIEMEHT, (POTOIATIMK, COJTHEYH ast
Oarapesi, CBETOIHO/I.
JdeMoHcTpanuu
1. ®oTorddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
2. UccnenoBanue 3akOHOB BHELIHETO (GOTOAIPPEKTA.
3. CetoauoS.
4. ConneuHas Oarapes.

Tema 2. CTpoenue atoma
Mopnens aroma Tomcona. OmbiTel Pesepdopma mo paccesHuto a-dactun. Ilmanerapnas monens aroma. [loctynmatel bopa. Wznydyenue u
morJioleHrue (POTOHOB MPU TIEPEXOJe aroMa C OJHOTO YPOBHsI SHEpPruHM Ha Apyrod. Buapl cnektpoB. CnekTp ypoBHEH 3HEPrHu aTroMa BOJOPOJA.
BonHoBeie cBolicTBa yactuil. Bomnbl ge bpoitisg. KopryckynsipHO-BOJHOBOUM ayanu3M. CHOHTAHHOE W BBIHYXKJEHHOE H3IydeHHE. TeXHUYeCKue
YCTpOIICTBA U MPAKTUUECKOE MPUMEHEHHUE: CIEKTPaIbHbIA aHAIN3 (CIIEKTPOCKOIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTED.
JdemoHcTpauuu
1. Monens onbita Pezepdopna.
2. OnpeneneHue AJIMHBI BOJIHEI J1a3epa.
3. HabGmronenne nuHEHYaThIX CIIEKTPOB M3TyYCHUSI.
4. Jlazep.
Y4yeHuvecKuii IKCIIEPUMEHT, J1a00paTOpHbIe PpadOThI
1. Habmroienre muHEHYaTOro CIeKTpa.

Tema 3. AToMHOe SIAPO

OKCIEpPUMEHTHI, JI0Ka3bIBAIOLINE CI0XKHOCTh CTpoeHMs sapa. OTkpbiTHe panumoakTuBHOCTU. OmbiThl Pesepdopaa mo ompeneneHuro cocraBa
panuoakTuBHOro u3nydeHus. CoiicTBa anb(a-, Gerta-, raMma-u3iaydyeHus. BiusHue paanoakTUBHOCTH Ha KUBbIe OopraHu3Mbl. OTKpbITHE MPOTOHA U
HeiitpoHa. Hyknonnas mozens snpa ['eitsenOepra—IUBanenko. 3apsin spa. MaccoBoe umcno sipa. M3ortomsl. Anbga-pacnaj. DIeKTPOHHBIM U
MO3UTPOHHBIN Oera-pacnal. ['amMmma-uziaydenue. 3aKOH paMOaKTUBHOIO paciaja. DHeprusl CBA3M HYyKJIOHOB B sipe. Snepublie cuibl. Jledekt maccsl sapa.
Snepusle peakuuu. [lenenue u cuHTe3 saep. SAnepHslit peaktop. TepmosnepHbiit cuHTe3. IlpoOiremMbl M NEpPCHEKTHUBBI SJEPHOH SHEPreTUKH.
DKOJIOTUYECKHE aCIEKThI SJIEPHOM SHEpreTuku. DneMeHTapHble yacTulbl. OTKpBITHE MO3UTPOHA. MeTo bl HAOIIOAEHUS M PETUCTPALMU AIIEMEHTAPHBIX
yactul. DyHoaMeHTalbHble B3auMOAEHCTBHs. EamHCTBO (usnueckoil kapTuHbl Mupa. TexHHYecKHe YCTPOWCTBAa M INPaKTHUECKOE IPUMEHEHHUE:
J03UMeTp, Kamepa BunbcoHa, siiepHblif peaktop, arToMHas 6omMoa.
JdeMoHcTpanuu
1. CuéTuMK MOHM3HUPYIOLIMX YACTHLI.



YuyeHnYecKHii IKCIIEPUMEHT, J1a0opaTopHble padoThI
1. UccnenoBanue TpeKOB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

PA3JIEJ 8. 9JIEMEHTBI ACTPOHOMHUHU N ACTPODPU3UKHU
Otanbl pa3BUTUs acTpoHOMHH. [IpuKiIazmHOe W MHPOBO33pEHYECKOE 3HaueHHE acTpoHOMHH. Buj 3BE3mHOTO Heba. Co3Be3mms, SipKHe 3BE3IDI,

IUIaHEThbl, UX BuauMoe JBrxkeHue. Conneuynas cucrema. Connue. ConHeuHas akTUBHOCTb. Mctounuk sHeprun ConHua u 3BE34. 3BE37bl, UX OCHOBHbBIE
XapaKTEepUCTUKH. J[narpaMMma «CrieKTpaJIbHbIN KacC — CBETUMOCTBY. 3BE3/Ibl INIABHOM MOCJIE10BATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY IS
3BE3]] IVIaBHOM MOCIEN0BaTEIbHOCTH. BHyTpeHHee crpoeHue 3BE€31. COBpeMEHHbIE NMPEACTABICHUS O MPOMCXO0XJIeHUH U 3BoJounn CoJsiHLa U 3BE3N.
Oransel )Ku3HU 3BE31. Mueunsblil [lyre — nama [Manaktuka. [lonoxenue u asmxenne ConHua B ['anakrtuke. Tumsl ranaktuk. PaanoranakTuky 1 KBa3aphl.
UépHble apIpbl B siapax ranaktuk. Beenennas. Pacimpenue Beenennoil. 3akon Xa66ma. Paz0Oeranue ranaktuk. Teopust bonbioro B3psiBa. PennkroBoe
u3inydeHne. Macmrabnas ctpykrypa Beenennoit. Meraranakruka. Hepeménnasie nmpoo6ieMbl aCTpOHOMUH.

Y4yenunueckue HAOTI01eHUSA

1. HabmroneHns: HEBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUH Ul ONpeeNieHus] MOJ0XKEeHUsI HeOeCHbIX 0ObEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE C03Be3usl CEeBEPHOIO MOIyIIapHs U IPKUE 3BE3/BI.

2. HaGmonenus B teneckon Jlynsl, mianer, Mneunoro Ilytu.
OBOBLIAIOHIEE IIOBTOPEHUE

Ponb ¢pusuku n acTpOHOMHUHN B SKOHOMUYECKOM, TEXHOJIOTMUECKOM, COIMANBbHOMN M 3THYECKON chepax AedaTeIbHOCTH YeJIOBEKa; POJb U MECTO (PU3UKU U
aCTPOHOMHUHU B COBPEMEHHOI HaydHOW KapTHMHE MHpA; PoJib PU3NUECKON Teopuu B (POPMHUPOBAHUH MPEACTABICHUHN 0 (prU3UUECKON KapTUHE MUPA, MECTO
(bu3n4ecKo KapTUHBI MUpa B OOLIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUH O IPUpOIE.

MEXIPEIMETHBIE CBA3HU

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHS B 11 Kiacce OCYHIECTBISIETCS C YUYETOM COJIEP)KATEIBbHBIX MEXKIIPEAMETHBIX CBS3CH C Kypcamu

MaTeMAaTUKHU, OMOJIOTUH, XMMHH, Teorpaduu U TEXHOJIOTHU. MexXnpeaMeTHbIE IOHATHS, CBA3aHHbIE C U3yYEHHEM METOJIOB HayqHOI'O MO3HAHUSA: SIBJIICHUE,
Hay4HbIH (akT, runoresa, pu3ndeckas BeJIMUMHA, 3aKOH, TEOPUs, HAOIIOAEHUE, SKCIIEPUMEHT, MOJICIMPOBAaHHUE, MOJIE b, U3MEPEHUE.
MareMaTHKa: pelIeHUE CUCTEMbl YPaBHEHUN; TPUTOHOMETpUYECKHE (QYHKIUH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC; OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJECTBO; BEKTOPbl M HX MPOEKIMM Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB; IPOU3BOJHBIE HJIEMEHTApHbIX (QYHKLIMHA; NPU3HAKU [0A00US
TPEYroJIbHUKOB, ONPE/EICHNE TIOLAAN INIOCKUX GUryp U 00bEMa Tell.
BuoJiorns: snekrpuueckue siBICHUS B )KUBOM IPUPOJIE, KoJleOaTeNbHbIe JBU)KEHUS B )KUBOM IIPUPOJIE, ONTUYECKUE SBICHUS B XKUBOM MPUPOJE, NEHCTBUE
pasnanny Ha )KUBbIE OPTaHU3MBI.
XuMHSA: CTPOEHHE aTOMOB U MOJICKYJI, KpUCTAJUINYECKAsk CTPYKTYpa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHUs KPUCTANIMYECKOM peIIETKHU, CIIEKTPaIbHbIN
aHaJIu3.
I'eorpadusi: MarHuTHBIE MOJIFOCA 3€MJIH, 3AJI€KHM MAarHUTHBIX PYZ, (GOTOCHEMKA 3€MHON MOBEPXHOCTH, INpelcKazaHue 3emierpsceHuil. TexHosorus:
JIMHUHU JIEKTpOIepeay, FeHepaTop EPEMEHHOI0 TOKa, 3JIEKTPOABUTraTelb, MHAYKIIMOHHAS 11€4b, pajap, paJuonpUEMHHK, TEIEBU30D, AaHTCHHA, TeJIe(OH,
CBY-neub, NpoEeKIIMOHHBIH armapaT, BOJIOKOHHAs OINTHKA, COJTHEUHas OaTapes.



3. INTAHUPYEMBIE PE3YJIBTATBI

JIMUHOCTHBIE PE3YJIbTATHBI
JIMYHOCTHBIE pe3ylbTaThl OCBOEHUS ydeOHOro mpenMera «®Dusmka» ODKHBI OTpPakaTb TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS
PYKOBOJCTBOBATHCSA CHOPMUPOBAHHOW BHYTPEHHEH IMO3HMIIMEH JTUYHOCTHU, CUCTEMOM IIEHHOCTHBIX OPHUEHTALMM, MO3UTHUBHBIX BHYTPEHHUX YOCKJICHUM,
COOTBETCTBYIOIINX TPATUIMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, paCIIMpEHHE >KU3HEHHOTO OTbITa M OIBITAa JESTEIBHOCTH B IIPOIECcCe
peanu3anuy OCHOBHBIX HAIIPABIICHUI BOCIIUTATEIbHOM AEATEIBHOCTH, B TOM YHCJIE B YaCTH:
1) rpa:k1aHCcKOro BOCIMTAHUSA:
- ¢(hOpMUPOBAHHOCTP I'PAKAAHCKON MO3UIINU 00YJAIOMIETOC KaK aKTHBHOTO W OTBETCTBEHHOTO YJIEHA POCCHUICKOTO O0IIEeCTBA;
- IPUHSTHE TPATUITMOHHBIX OOIIEYEIIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUYECKUX IIEHHOCTEH;
- TOTOBHOCTb BECTHM COBMECTHYIO JI€ATEIbHOCTh B HHTEpEcax TIpa)KJaHCKOro oOOIIecTBa, ydyacTBOBAaThH B CaMOYIPAaBIEHUU B 00pazoBaTEIbHOMN
OpraHu3aluy;
- YMEHHUE B3aUMOJICHCTBOBATDH C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C MX (DYHKIMSIMU U Ha3HAUYCHUEM;
- TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JAEATETbHOCTH;
2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:
- cOpMHUPOBAHHOCTh POCCUNCKON IpaskJaHCKOW AEHTUYHOCTH, TaTPUOTU3MA;
- IIEHHOCTHOE OTHOIIIEHNE K TOCYAapCTBEHHBIM CUMBOJIaM, IOCTHKEHUSIM POCCHUCKUX YIEHBIX B 00J1aCTH (DU3UKH U TEXHUKH,
3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
- cOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MOBEACHNUS;
- CIOCOOHOCTH OLIEHUBATh CUTYalLlMI0 M IPUHUMATh OCO3HAHHbBIE PEILIECHUS, OPUEHTHPYICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE
B JEATEIBHOCTH YUYEHOTO;
- 0CO3HAHHE JJUYHOTO BKJIa/1a B MIOCTPOCHHUE YCTONUHUBOTO OYAYIIETro;
4) 3CTeTHYECKOr0 BOCITUTAHMSA:
- 3CTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsi SCTETHUKY HAYYHOTO TBOPYECTBA, MIPUCYILEro (PU3NUecKoi HayKe;
5) Tpy10BOro BOCIIUTAHHUS:
- UHTEpeC K pa3iuyHbIM chepaM MpodeccuoHanbHOM AesITebHOCTH, B TOM YMCIIE CBS3aHHBIM C (DU3MKON M TEXHHKOM, yMEHHE COBEpIaTh OCO3HAHHBIN
BbIOOp Oynymieit mpodeccuu u peann30BbIBaTH COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI,
- TOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIACTH (PU3UKH HA MPOTSHKEHUU BCE KHU3HU;
6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUS:
- cOpMHUPOBAHHOCTH FKOJIOTHUECKOM KYIbTYPhl, 0OCO3HAHUE TTI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MpooIem;
- IUIAHUPOBAHUE U OCYIIECTBJICHUE ACHCTBUI B OKPYKAIOIIEH Cpeie Ha OCHOBE 3HAHUS LIEJIeH YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;
- pacuIMpeHue OmbITa AeSITENFHOCTH HKOJIOTUYECKOI HANIPaBICHHOCTH Ha OCHOBE UMEIOIUXCS 3HAHUMN 110 PU3UKE;
7) HEHHOCTH HAYYHOI0 MO3HAHUS:
- copMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHsI (PU3NUECKON HAYKH;
- OCO3HaHHE IIEHHOCTH HAYYHOH JesITeNbHOCTH, TOTOBHOCTH B TMpoIlecce HU3ydeHUs (PU3MKKM OCYHIECTBIATH MPOCKTHYID U HCCIEA0BATEIHCKYIO
JEATEIIbHOCTh UHMBUAYAJIbHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS



ba3oBble oruveckue 1ecTBus:

- CaMOCTOSITEIBHO (POPMYIUPOBATH U AKTYAIU3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- OIIPENENISATh LU IEATENbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYUS B pacCMaTPUBAEMBIX (DU3MYECKHX SIBICHUSX;

- pa3pabartbIBaTh IUIAH PEHICHUS POOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTEPHATIbHBIX U HEMAaTEepPHAJIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM, OLIECHUBATh PUCKU MOCIEACTBUM 1€ TEIbHOCTH;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUIX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOIO B3aUMOJIEHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX IPOOJIEM.

Ba3oBble nccienoBareibckue 1eiCTBUS:

- BJIaJIETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMHU U METOAaMHU (PU3HUECKON HAYKU;

- BJIQJIETh HAaBbIKaMHU Y4€OHO-HUCCIEI0BATENbCKONW M MPOEKTHOM JIEATENBHOCTH B 00JacTH (PU3MKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY
MIOMCKY METO/IOB pelIeHHs 3aa4 GU3NYECKOTO COAECP KaHMsI, IPUMEHEHHIO Pa3IMYHbIX METO/I0B MIO3HAHNUS;

- BJAJIETh BUJAMH JESATEIBHOCTH IO MOJYYEHHMIO HOBOTO 3HAHHUS, €ro MHTEpPIpETaluu, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B Pa3IUYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YHCIIE [IPH CO3JaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

- BBISIBJIATH NPUYMHHO-CIIECTBEHHbIE CBSI3M U aKTyaJIM3MpPOBATh 3ajlauy, BBIIBUTATh TMIOTE3Yy €€ pelIeHusl, HaX0JAUTh apryMeHThI JJIs J0Ka3aTelbCTBa
CBOMX yTBEP)KJIEHUH, 3a7]aBaTh MapaMeTpbl U KPUTEPUU PEILICHNUS;

- aHAJM3UPOBAThH IOJIyYEHHBIE B XOJI€ PEIIeHUs 3aJaud pe3yabTaTbl, KpUTHUYECKU OLEHUBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

- CTaBUTH U HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHOMN AEATEILHOCTH, B TOM YKCJE NPU U3Y4YEeHUHU (UBHKHY;

- 1aBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

- YMETb IEPEHOCUTD 3HAHUSA 110 (PU3UKE B IPAKTHUECKYIO 00IaCTh KU3HEACATEIbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHUSI U3 Pa3HbIX MIPEIMETHBIX 00acTei;

- BBIJIBUTaTh HOBBIE UJEH, NIPEUIaraTh OPUTMHAIBHBIE TIOIX0/IbI U PELICHUS;

- CTaBUTh IPOOJIEMBI U 33J1a4H, JOIMYCKAIOIINE ajJbTePHATUBHBIEC PEIICHUSI.

Pa6ora ¢ undopmanmeii:

- BJIaJIETh HaBBIKAMH MOJIY4eHUs] HHPOPMAIUK (GU3UUECKOTO COACPIKAHMS U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIBHO OCYILECTBIISATH MOUCK, AaHAIH3,
CUCTEMAaTH3aIMI0 U UHTEPIPETAINI0 HHPOPMAIIMK Pa3IMYHbIX BUJOB U (YOPM MpEACTaBICHUS;

- OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIUU;

- UCIMOJB30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B PEIICHHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3AIMOHHBIX
3ama4 ¢ coOmrofeHreM TpeOOBaHUII SPrOHOMMKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, pPecypcocOepeKeHHs, MPAaBOBBIX M STUYECKHX HOPM, HOPM
MH(POPMAITMOHHOM 6€30MacHOCTH;

- CO3llaBaTh TEKCTbl (U3MYECKOTO COACPKAHMSI B pa3iMuHBIX ¢opMmMaTax ¢ Y4€TOM Ha3HAUYCHHUS HHQOpPMAIMM U IEJIEBOM ayAUTOPHUH, BbIOWpas
ONTUMABHYIO (HOPMY TIPECTABICHUS U BU3YAIU3AIIHH.

KoMMyHnKaTHUBHBIEC YHUBEpPCAJIbHbIEC Y4eOHbIE 1eiiCTBUS:

- OCYILIECTBJIATH OOIICHUE HAa YpOKax (PU3MKH U BO BHE-YPOUHOM JIEATEIBHOCTH;

- pacno3HaBaTh MPEANOCHUTIKA KOH(MIUKTHBIX CUTYallMil M CMATYaTh KOH(IUKTHI,

- pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOI TOUYKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

- MIOHUMATh M UCIIOJIb30BaTh MIPEUMYILIECTBA KOMaHAHON ¥ HHIUBUIYATbHOU PabOTHI;



- BEIOMPATh TEMATUKY U METOJbI COBMECTHBIX JICHCTBUH C yUE€TOM OOIIMX HHTEPECOB U BO3MOYKHOCTEH Ka)KJI0T0 WieHa KOJUJICKTHBA;
- IPUHMMATh LEIM COBMECTHOM MAEATEIbHOCTH, OPraHM30BbIBATH U KOOPIMHUPOBATH JEHCTBHS MO €€ IOCTHKEHHUIO: COCTABJIATH IUIAH JEHCTBUA,
pacrpenenaTs POy ¢ ya€TOM MHEHHH yJaCTHUKOB, 00CYXAaTh pPe3yJIbTaThl COBMECTHOM paboTHI;
- OIICHMBATh KA4ECTBO CBOETO BKJIA/IAa M KAXKIOTO YYaCTHHKA KOMaHbI B OOIIMIA pe3yNbTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;
- IpeyIaraTb HOBBIE MTPOEKTHI, OLIEHUBATh UJIEU C [TO3ULIUN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUECKON 3HAUMMOCTH;
- OCYILECTBJIATH IO3UTUBHOE CTPATETUIECKOE MTOBEJICHUE B PA3JIMYHBIX CUTYALUSX, IPOSBIATH TBOPUECTBO M BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.
PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS
Camoopranu3anus:
- CaMOCTOSITEIILHO OCYIIECTBIISTH MMO3HABATEIBHYIO JACATEIILHOCT B O0NACTH (PM3MKH W aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTAaBUTh U (JOPMYIHPOBATH
CcOOCTBEHHEIC 3a7a4H;
- CaMOCTOSATEIBHO COCTABJIATH IUIAH PEIIEHUs PACUETHBIX M KAYECTBEHHBIX 3a/ay, IUIaH BBIMOJHEHMS NMPAKTUYECKOW pabOThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTECHUIH;
- 1aBaTh OLIEHKY HOBBIM CUTYallHsIM;
- pacHIMpATH PaMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
- JlefaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;
- OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
- c1ocoOCTBOBATH POPMHUPOBAHUIO U MPOSBICHUIO 3PYIAUIIMH B 001acTH (PU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJJIEKT:
- 1aBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCHUTb KOPPEKTUBEI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LCIISAM;
- BJIQIETh HABBIKAMU [T03HABATEIbHOM pE(UIEKCUU KaK OCO3HAHUS COBEPILAEMBIX ACHCTBUI U MBICIUTENIBHBIX IPOLIECCOB, UX PE3yIbTATOB U OCHOBAHM;
- HCIIOJIb30BaTh NPUEMBI peIeKCUN 1T OLIEHKU CUTYAIH, BEIOOpA BEPHOTO PELLICHHUS;
- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEHICHHS 110 UX CHU)KECHUIO;
- IPUHUMATh MOTUBBI X aPTYMEHTBI IPYTUX IIPU aHAIHU3€E PE3YJIbTaTOB ACATEIbHOCTH;
- IPUHUMATh ce0sl, IOHUMAasi CBOM HEJAOCTATKH U IOCTOMHCTBA;
- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYIUX IIPH aHAIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
- IPU3HABaTh CBOE IIPABO U IPABO JPYTUX Ha OIIMOKH.

B npouecce 1oCTHKEHHS TMUYHOCTHBIX PE3Yy/IbTaTOB OCBOEHUS NPOrpaMMbl IO (PU3UKE AJIs YPOBHS CPEeIHEro o0I1ero oopazoBaHus y 00ydyaromuxc
COBEpILEHCTBYETCS SMOLIMOHAIBHBIM HHTEIUIEKT, NPeIIoJaraoni chopMIUpOBaHHOCTD:
- CaMOCO3HAaHMsI, BKJIFOYAIOILIETr0 CIIOCOOHOCTh MOHUMATh CBOE AIMOIMOHAJILHOE COCTOSIHUE, BUJIETh HAIIPABJICHHS pa3BUTHS COOCTBEHHOH 3MOIMOHATIBHON
cdepsl, ObITh YBEPEHHBIM B cebe;
- CaMOpEeryJaupoBaHMs, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHME NPUHUMATh OTBETCTBEHHOCTb 3a CBOE IOBEJECHHE, CIIOCOOHOCTH AJalTUPOBAaThC K
SMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSIBISATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;
- BHYTPEHHEN MOTHBAlUH, BKIIOYAIOUIEH CTPEMIICHHE K JOCTH)KEHUIO LIEJIM M yCIEXY, ONTUMU3M, HHULIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXOMS U3
CBOMX BO3MO>KHOCTEM;
- SMIIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE IPYTUX, YUUTHIBATh €r0 MPH OCYIIECTBICHUU OOIIEHHUs, CIIOCOOHOCTh K
COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOUINX CIIOCOOHOCTh BBHICTPAMBATh OTHOLIEHUS C JPYTUMU JIOABMHU, 3a00THTHCS, MPOSBIATH UHTEPEC U pa3periarhb
KOH(QJIUKTBI.



HNPEIMETHBIE PE3YJIBTATbBI

K konmy o0ydenus B 10 ki1acce npeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JAOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUAIOMIUXCS YMEHUI:
- IEMOHCTPHPOBATh Ha MPUMEPaxX POjb U MeCTO (U3HKHU B (DOPMHUPOBAHUH COBPEMEHHOW HAYYHOU KAPTHUHBI MUPA, B PAa3BUTHH COBPEMECHHON TEXHUKH U
TEXHOJIOT'MH, B IPAKTUYECKOMN AEATEIBHOCTH JIOCH;
- YUUTBIBATh TPAHMIIBI TPUMEHEHHS H3YYEeHHBIX (PH3MUECKUX MOJIENeH: MaTepralibHas TOUKa, MHEpPIMaIbHAs CUCTEMa OTCUYETa, aOCOTIOTHO TBEPIO € TEIIO,
UCaNbHBIN ra3; MOJEIH CTPOSHHSI Ta30B, KHUIKOCTEH U TBEPABIX TEJ MPH PEIICHHN QU3NIECKUX 3a]1a4;
- pacro3HaBaTh (pU3MUECKUE SBICHHA (IIPOIECCHI) M OOBACHATH WX HA OCHOBE 3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KHHETHYECKOH TEOPHU CTPOCHHS
BEIIECTBA U DJIEKTPOJUHAMUKU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBM)KEHHE, CBOOOJHOE MaJCHUE Tell, IBWKEHHUE M0 OKPYKHOCTH,
uHepuus, B3auMmozeicTeue Tein; aud@ysus, OpoyHOBCKOE ABW)KEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX TeJl, U3MEHEHHe 00bEMa Tesl MpU HarpeBaHUU
(oxJtaXkIeHUN), TEIUIOBOE paBHOBECHE, MCIApEHUe, KOHJCHCALU, IJIaBJICHHE, KPUCTAJUIM3AlMs, KUIIEHUE, BIAKHOCTh BO3/lyXa, MOBBIIIEHUE TaBJICHUS
ra3a IIpy €ro HarpeBaHUM B 3aKPBHITOM COCYJIE, CBSI3b MEX/1y ITapaMeTpaMu COCTOSTHUS ra3a B M30Ipoleccax;
- ONMCHIBATH MEXAHUYECKOE JBW)KEHUE, HCIONb3Yys (DPU3MYecKre BETUUYUHbI: KOOpIUHATa, MyTh, IIepeMelleHne, CKOPOCTh, YCKOPEHHE, Macca Tena, CHUa,
UMITYJIBC Tella, KMHETUYecKas HHeprusi, NOTEeHIHUalbHAs SHEpPrus, MexaHuuyeckas paboTa, MeXaHHMYecKass MOIIHOCTb;, IMPHU ONHUCAHUU MPaBHIBLHO
TPakTOBaTh (PU3MYECKUN CMBICT HCHOJB3YEMbIX BEJIWYHH, UX O0O3HAU€HUs U €AMHMILBI, HAXOAUTh (OPMYJbl, CBS3BIBAIOLIUE NAHHYIO (U3NYECKYIO
BEJIMYUHY C IPYTUMHU BEITNYNHAMU,
- ONHUCHIBaTh M3y4YCHHbIE TEIUIOBBIE CBOMCTBA Tel M TEIUIOBBIE SBJIEHUS, UCHOJb3yd (U3MUYECKHE BEIMUYMHBI: JaBJIEHUE ras3a, TeMIleparypa, CpeaHss
KMHETHUYeCKasi YHEPTUsl XaOTHUECKOT0 JBMKEHUSI MOJIEKYJI, CPEAHEKBaApaTUUHAas CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPrusi, paboTa
ra3a, Ko3(pUIUEHT NOJE3HOr0 JEMCTBUS TEIJIOBOTO JBUraTelis; MPU OMHCAHUN MPaBUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI UCIOJB3YEMbIX BEIHUNH, UX
0003HaYeHUSI U €MHUIIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOININE JAHHYIO (U3NYECKYIO BEIMYMHY C APYTUMU BEIHMUMHAM;
- aHATM3HWPOBATH (PU3MUECKHE MPOIIECCH U SBJICHUS, UCTIONB3Ys (PU3UYECKUE 3aKOHBI U MPUHIMIBL: 3aKOH BcemMupHoro Tsrorenus, I, 11 u III 3akonsr
HproToHa, 3aKOH COXpaHEHHs MEXaHUYECKOM HHEPrUM, 3aKOH COXPAHEHUS HMIYJIbCa, MNPUHLIMI CYNEPHIO3ULUN CHJI, MPUHLHUI PABHOIPABHUS
MHEPLUAJIbHBIX CUCTEM OTCYETA; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO CTPOEHHUS BELIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW 3HEPruu
TEIJIOBOTO JIBHKEHUS MOJIEKYI C aDCOIIOTHON TeMIepaTypoil, MepBblil 3aKOH TEPMOJMHAMUKY; IIPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BbIPKEHUE U YCIIOBUSA (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;
- OOBSICHATH OCHOBHBIC MPHUHIMIIBI JEHCTBUSA MAalIWH, NMPUOOPOB U TEXHUYECKUX YCTPOMCTB; pazinyaTh YCIOBHUS HUX 0€30MacHOrO HCIIOJIb30BAHUS B
MOBCEIHEBHOM JKM3HHU; — BBIMOJHATH SKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (PU3UYECKHUX SBICHUI U MPOLECCOB C MCMOJIB30BAHUEM MPAMBIX U KOCBEHHBIX
W3MepeHuil: mpu 5ToM GOPMYIHPOBAThH MPOOIEeMy/3aqauy U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO0 000pyI0BaHMUS;
MIPOBOJMUTH OMBIT U (GOPMYIHUPOBATH BHIBO/IBI,
- OCYILIECTBISITh MPSAMBbIE U KOCBEHHBIE M3MEPEHUS (DM3UYECKUX BEIMUYMH; MPU STOM BHIOMpATh ONTUMAIbHBIA CIIOCOO M3MEpPEHUs U HCIOJb30BaTh
W3BECTHBIE METOJIbI OI[CHKU MOTPEIIHOCTEeH M3MEPEHH; — HCCIeI0BaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMU BEIMYMHAMH C HUCIIOJIb30BAHUEM MPSMBIX
M3MEpEHUH: MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATH pPE3yNbTaThl MOJYYEHHOH 3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHUAE TaOIMUI] U
rpaduKoB, IeNaTh BBIBOBI [0 pe3yabTaTaM HCCIeI0BaHNUS,
- co0I01aTh paBUia 6e30MacHOro Tpy/aa MpU MPOBEICHUH UCCIIE0BaHUI B paMKaX yd4eOHOT0 3KCIIEpUMEHTa, y4eOHO -ICCIe10BaTeIbCKON U IMPOEKTHOM
JeATeIbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOUCTB U J1a00paTOpHOTo 000pyI0BaHHUS;



- pemath pacyETHBIC 3a/1a4u C SBHO 33JaHHOM (PM3MUYECKON MOJIENbIO, UCIONB3Ys (pr3nuecKre 3aKOHbI M MPUHIIMIIBL, HA OCHOBE aHaJN3a yCIOBUS 3aau
BBIOMPATh (DPU3NYECKYIO MOJIENb, BBIACIATh (PU3UUECKUE BEIMYMHBI U (POpMysbl, HEOOXOAUMBIE ISl €€ PelIeHHs, MPOBOIUTH PacyéThl M OILCHUBATH
PeaTbHOCTh MOIYYSeHHOTO 3HAUYCHUS (PU3MUECKOM BEIINYHHBI;

- peliaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JOTMUECKU HEIPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHUH C ONIOPOI HAa N3YUYEHHBIE 3aKOHbI, 3aKOHOME PHOCTH
1 PU3UIECKHUE SIBICHHUS,

- HCNOJb30BaTh NPU PELIEHUH Y4YEOHBIX 3a/lad COBpPEMEHHbIE HMH(OPMALMOHHBIE TEXHOJIOTMU JJIsl IOMCKA, CTPYKTYpPUPOBAHUS, MUHTEPIpPETALUU U
MpEJCTaBICHUS Y4eOHOW M HAyYHO-TIOMYJSIPHOM WHGOpPMAIHMK, MOJYYEHHOW W3 Pa3IMYHBIX MCTOYHHKOB, KPUTHYECKH AHAIM3HPOBATH IMOJy4aeMYIO
WH(POPMAIIHIO;

- MPHUBOAWTH TPUMEPHI BKJIANAa POCCUHCKUX M 3apyOC)KHBIX YUEHBIX-(M3MKOB B Pa3BUTHE HAYKH, OOBSCHEHHE TPOLIECCOB OKPYXKAIOIIEro MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

- HUCIOJIb30BaTh TEOPETUYECKUE 3HaHMsS MO (U3MKE B IMOBCETHEBHOW >KM3HM JUid oOecrieueHusi 0e30MacHOCTH Mpu oOpaiieHuu ¢ npudopaMu U
TEXHUUYECKUMHU YCTPOMCTBAMM, U1 COXPAHEHHUS 3/10POBbs U COONIOACHUS HOPM SKOJIOTMYECKOTO TOBEICHHS B OKPYKalollel cpee;

- paboTaTh B IpylIe C BBINOJHEHUEM pa3IUYHBIX COLMANbHBIX POJIEH, IJIAHUPOBATh pabOTy TPYIIIbI, PalMOHAIBHO paclpeiesiTh O0S3aHHOCTH U
IUTAHUPOBATh JIEATEIILHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHMBATh BKJIAJ KaXJO0r0 W3 YYAaCTHUKOB I'PYIMIbI B pEIIEHHE paccMaTpUBaeMoi
poOIeMBI.

K xoniy o6yuenus B 11 kJacce mpeaMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Yy 00YJAIONTUXCS] YMEHHM
- IEMOHCTPHUPOBATh Ha MpUMepax pojb U MecTo (GU3UKU B (GOPMUPOBAHUM COBPEMEHHOW HAYYHOUN KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU IS TEIHLHOCTH JIIOJIEH;
- YYUTHIBATh TPAHUIIBI TPUMEHEHUS U3YICHHBIX (PU3UICCKUX MOJICTICH: TOUCHHBIN AIEKTPUUCCKHUI 3apsij] MpU perieHrnH GU3NIEeCKUX 3a/1a4;
- pacro3HaBaTh (PU3UYECKHE SABJICHUS (ITPOIECCHI) M OOBSICHATh UX HA OCHOBE 3aKOHOB AJICKTPOJMHAMUKH: SJICKTPU3AITUS TEJ, B3aUMOJICHCTBUE 3apsI0B;
- OTIMCHIBATh M3YYCHHBIC JIEKTPUUCCKHE CBOMCTBA BEIIECTBA U JICKTPUUYCCKUE SBJICHHS (TIPOIIECCHI), UCTIONB3YS (DU3NUECKUE BEIMUMHBI: ICKTPUICCKUN
3apssl, OJICKTPUYECKOE TI0JIe, HAINPSHKEHHOCTH TOJIA, IMOTEHIHUAN, PAa3HOCTh TMOTCHIMAJIOB, JJICKTPUYECKas MPOBOAMMOCTh, TEIUIOBOE, CBETOBOEC,
XUMHUYECKOE, MarHUTHOE JACHCTBUS TOKA, B3aUMO/ICHCTBUE MAarHUTOB, SJICKTPOMArHUTHAsI MHAYKIIHS, ISHCTBUE MAarHUTHOTO TIOJIsI HA MMPOBOJIHHUK C TOKOM
W JBWOKYIIUHCS 3apsijl, NMPU ONMHUCAHUM NPABWIHBHO TPAKTOBATh (PHU3WUYECKUA CMBICII MCIOJIb3YEMbIX BEJIWYHH, UX 0003HAUYCHUS U CIMHMIIBI, YKa3bIBaTh
(hopMyJIBI, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEIIMUYMHAMU,
- OINKCHIBaTh M3yYEHHBIC CBOMCTBA BeIlIeCTBa (DJICKTPUYECKHUE, MArHUTHBIC, ONTHYECKHE, JIICKTPUUYECKYIO IPOBOJUMOCTh PA3JIMYHBIX Cpel) H
AIIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI), MCIONB3YS (U3UYECKUE BEIUYUHBI: JJIEKTPUUYECKHUI 3apsl, cuja TOKa, SJIEKTPUYECKOE HaIpsLKEHHE,
AIIEKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh noTeHmanos, I/C, pabota Toka, MHAYKIHMS MarHUTHOTO MOJs, cuia Amrepa, cuia JIopeHia, UHAYKTUBHOCTh
KaTYILIKHA, SHEPTUs IEKTPUYECKOTO U MArHUTHOTO TOJIEH, MepHoJ M YacToTa KoJiebaHuil B KoJiebaTeIbHOM KOHTYpE, 3apsj U cuja TOKa B Ipoliecce
FapMOHUYECKHX AJIEKTPOMArHUTHBIX KOJIEOaHUIl; IPU OMUCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIb3YEMBIX BEJIMUMH, UX 0003HAYEHUS 1
€IMHULIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOLINE TAaHHYIO (PU3MYECKYIO BETUYHUHY C IPYTUMH BETMYHMHAMU;
- aHANMM3UPOBATh (PU3UYECKHE MPOIECCHl U SBICHUS, UCHONb3yd (U3MUYECKHe 3aKOHBI W MPUHIMIBL 3aKOH OMa, 3aKOHBI TMOCIIENOBATEIBHOTO H
MapajyieIbHOTO COEIUHEHHS TMPOBOJHMKOB, 3akOH Jlxoyns—IJleHna, 3aKOH AJIEKTPOMATHUTHOM WHAYKUMH, [PU 3TOM pPA3IUYaATh CIOBECHYIO
(hOpMyITUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKEHUE U YCIOBUSA (TpaHUIIbl, 00JIaCTH) TPUMEHUMOCTH;
- ONPEJEINATh HAPaBJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TNOJIS POBOJIHMKA C TOKOM, cujibl AMriepa u cuiibl JIopeHia;



- aHAJIM3UPOBATh (PU3MUECKUE MPOLECCHI U SBJICHUS, HCIONB3Ya (PU3MYECKHE 3aKOHBI U MPUHIIMIIBL: 3aKOH COXPAHEHUS JIEKTPUYECKOTO 3apsia, 3aKOH
Kynona; mpu 3TOM pazinnyuaTh CI0BECHYIO (OPMYITHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHE U YCIOBUS (IpaHUIbl, 0071aCTH) IPUMEHUMO CTH;

- OOBSCHATH OCHOBHBIC MTPUHIIUIBI TPHOOPOB M TEXHUYECKUX YCTPOMCTB; pa3iMyaTh YCIOBUS UX OE€30MACHOTO HCIIOJIB30BAHUS B TTOBCEAHCBHOW KHU3HM;
— BBITNIOJIHATH YKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3NYCCKUX SBICHUN M TMPOIIECCOB C MCIOIB30BAHUEM NPSMBIX U KOCBEHHBIX U3MEPEHHIA: MPU ITOM
bopmynupoBath mpobdiaemMy/3agady U TUIOTE3y Y4eOHOTO SKCIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYIOBAHHUS; MPOBOANUTH OIBIT U
(hopMyITUPOBATH BHIBOJIBI;

- OCYIIECTBISITh TPSMBIC U KOCBEHHBIC M3MEPECHHS (DM3MUYSCKUX BEIMYWH; MPU STOM BHIOMPATh ONTUMAIBHBIA CIIOCOO M3MEpPEHUS W HCIIOJIh30BATh
M3BECTHBIE METOJIbI OIICHKH MOTPEITHOCTeH M3MEPEHHI; — HCCIICI0BATh 3aBUCUMOCTH MEXKIY (PM3MUYCCKUMH BEIIMYMHAMH C HCIIOJIB30BAHHEM IPSMBIX
W3MEpPEHUH: TPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHPOBATH PE3YJbTAThl IMOJY4EHHOW 3aBHCHMOCTH (U3MYCCKUX BEIMYMH B BUJAC TAOIUI] U
rpaduKOB, JIENIaTh BHIBOJIBI MO PE3YJIbTATaM HCCIICAOBAHUS;

- coOMI0IaTh paBUyIa 0e30MacHOTO TPy/a MPHU MPOBEICHUH UCCIIE0OBaHUH B paMKaX y4eOHOTO SKCIIEpUMEHTa, y4eOHO -MCCIIeI0BaTeIbCKON U IIPOEKTHOM
JEATEIBHOCTH C MCIIOJIb30BAaHIEM U3MEPUTEIILHBIX YCTPOUCTB M J1a00paTOpHOTO 000PYIOBAHNS;

- pemate pacyETHBIC 3a/1a4M C SIBHO 33JJaHHONM (PM3MUYECKON MOJIENBIO, HCTIONB3Ys (pr3nuecKre 3aKOHbBI M TPUHIIMITEL, HA OCHOBE aHAJIN3a YCIOBUS 3a/aui
BBIOMpATh (PU3MUYECKYIO MOJIEIb, BBIICIATH (PU3NUYCCKHE BEIMYUHBI U (POPMYIIBI, HEOOXOAMMBIE I € pelIeHUs, IPOBOJNUTh PAcUEThl M OICHUBATH
peambHOCTh MOYYeHHOTO 3HAUYCHUS (PU3MUECKON BEITNMIHHEI;

- pemaTh KaueCTBEHHBIC 33a]]aUH: BHICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO IIETIOUKY PACCYKICHHUH C OTOPOI HA M3ydYEeHHBIC 3aKOHBI, 3aKOHOME PHOCTH
U (u3nyecKue SBICHHUS;

- WCIMOJIB30BaTh TPU PEIICHUH yJYeOHBIX 3aJla4 COBpEMEHHBbIC WH()OPMAIMOHHBIC TEXHOJIOTHH I TIOWCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAUU M
Mpe/ICTaBlICHUs] y4eOHOW M HAy4YHO-TIOMYJISIpHOM HMH(OpMalMy, MOTY4YeHHON M3 Pa3IUYHBIX HCTOYHUKOB; KPUTUYECKH AaHAJIM3UPOBATH MOIY4aeMYIO
nHpopMaIuio;

- MPUBOJAUTH IPHUMEPHI BKJIAJa POCCUHUCKHX M 3apyOekKHBIX YUYEHBIX-(U3UKOB B PAa3BUTHE HAYKH, OOBSICHEHHE IMPOLECCOB OKPY)KAIOIIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

- HCIIOJB30BaTh TEOPETHUYECKHE 3HAHUSA MO (M3WKE B TOBCEIHEBHOM XW3HHM JUIsl 0OECTedeHHs] O€30MacHOCTH Mpu OOpalieHuu ¢ IpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAHEHHUS 3/I0POBbs U COOMIOACHUS HOPM SKOJIOTMUYECKOTO TOBECHHS B OKpYKalollel cpe/ie;

- paboTath B IpyHIE C BBINOJHEHUEM PA3JIUYHBIX COLHUANBHBIX POJICH, IJIAHUPOBATh PabOTy TPYIIIbI, PAlMOHAIBHO paclpeiesiTh O0S3aHHOCTU U
IUIAHUPOBATh JIEATEIILHOCTh B HECTAHIAPTHBIX CUTYalUsIX, a/IeKBATHO OLICHMBATh BKJIAJ KaXXIOr0 M3 YYAaCTHUKOB I'PYIMIbI B PEIICHUE paccMaTpUBaeMOi
pOOJIEMBI.

K xoniy o0yuenus B 12 kiacce npesMeTHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh C(HOPMHUPOBAHHOCTD Y O0YUYaIOIIUXCS YMEHUIA:
- JIEMOHCTPHPOBATh HA MPUMEPaxX Pojb U MECTO (HU3UKU B (POPMUPOBAHHH COBPEMEHHON HaydyHON KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOIN TEXHUKU U
TEXHOJIOTHUH, B IPAKTHYECKOH NEeATEIILHOCTH JIIOJIEH, IETIOCTHOCTh U €JMHCTBO (PM3MYECKOM KapTUHBI MUDA;
- YYHUTBHIBATh TPAHUIBI MPHUMEHEHUS M3YYCHHBIX (PM3MUYECKUX MOJENCH: JIyd CBETa, TOUYEYHBIH MCTOYHHMK CBETa, SIEpHAas MOJENb aToMa, HYKJIOHHAs
MO/IeJIb aTOMHOT'O si/ipa MpH pelieHnH (Pru3ndeckux 3a1ay;
- pacrno3HaBaTh (pU3MYECKUE SBICHUS (IIPOLECChl) U OOBSICHATh MX Ha OCHOBE 3aKOHOB KBAaHTOBOW (DM3MKH: NMPSIMOJMHEHHOE paclpoCTpaHEHHUE CBETa,
OTpaskeHHe, MpeJoMiIeHne, HHTepdepeHtus, Andpakiuus U Noaspu3anus cBeTa, Jucrnepcus cBera; GorosnekTpuieckuit 3pdext (hoTosddexT), cBeToBOE
JlaBJieHHE, BOSHUKHOBEHHUE JIMHEHYATOro CIEKTpa aToMa BOJ0PO/1a, €CTECTBEHHAsI M MCKYCCTBEHHAs paInOaKTUBHOCTb;
- ONMCHIBaTh U3y4YCHHbIE KBAHTOBBIE SIBIICHUS U NPOLIECCHI, UCHOb3Yd (PU3NYECKUE BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, MEPUO MOTYypaciaaa, SHEPrusl CBA3U aTOMHBIX sJep; NMPH OMHCAHUU MPABUIBHO TPAKTOBAaTh (prU3HUYECKUi



CMBICJI HCHOJb3YyEeMBIX BEJIMYMH, MX O0O3HAYCHUS M CIUHMIBI, YKa3blBaTh (DOPMYIbI, CBS3BIBAIOLINE TAHHYIO (M3UYECKYIO BEIUYMHY C APYrUMH
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

- aHaIM3UPOBATh (PU3MYECKHE IMPOLECCHl W SBJICHUS, HCIOJB3Ys (PU3UYECKUE 3aKOHBl W MPUHIMIIBI: 3aKOH 3JEKTPOMArHUTHOW WHAYKIMH, 3aKOH
NPSIMOJIMHEHHOTO PAaCIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAXXCHHS CBETA, 3aKOHBI IPEJIOMIICHUS CBETA; ypaBHEHHE DiHINTeHHa i GoTodddexTa, 3aKoH
COXpaHEeHHMs SHEPTHH, MOCTyAaThl bopa, 3aKOH paJlMoaKTUBHOTO pacHaa; Ipy 3TOM pa3inyaTh CJIOBECHYIO (hOpPMYITHMPOBKY 3aKOHA, €TO0 MaTEMAaTHYECKOE
BBIPAKEHUE U YCI0BUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH;

- CTPOUTH U ONUCHIBATh U300paKEHUE, CO31aBAEMOE IIIOCKUM 3€pKaJIOM, TOHKOW JIMH301;

- BBINOJHATH SKCIEPUMEHTHI [0 UCCIIEJOBAHUIO (PU3UUECKUX SIBJIEHUN U MPOLIECCOB C HCIOIb30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUM: NPU 3TOM
bopmynmupoBath mpobdiaemMy/3agady U TUIOTE3y Y4eOHOTO SKCIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBAHHUS; MPOBOJUTH OTIBIT U
(hopMyIMpPOBaTh BBIBOJIBI;

- OCYILECTBIISITh NPSMbIE U KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIMUYMH; MPU 3TOM BBIOMpaTh ONTUMAIbHBIA CIIOCOO M3MEpPEHUs U MCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHNN;

- HCCJeNOoBaTh 3aBUCHMOCTH (PU3MUYECKUX BEJIIMYMH C HCIOJIb30BAHHWEM MPSMbBIX HW3MEPEHMI: MPH 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATh
Pe3yNbTaThl MOJIY4EHHOHN 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH B BHJIE€ TAOIHUI] ¥ Ipa(UKOB, J€JIaTh BBIBOJIBI IO pe3yJbTaTaM HCCIeA0BaHMUS;

- coOumo1aTh MpaBmIIa 6€30MacHOTo TpyAa P MPOBEACHUH UCCIeI0BaHUM B paMKaxX y4eOHOTO SKCIEpUMEHTa, yueOHO-ICCIeA0BaTEIbCKON U MPOEKTHON
JEeSITEIbHOCTH C UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB M JIaOopaTopHOro 000py10BaHuUs;

- pewiaTh pacyE€THbBIE 3aJ]a4i C SIBHO 3aJJaHHON (PU3MUECKON MOJIENbIO, UCHIONB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI; HA OCHOBE aHaIM3a YCIOBUS 3aJa4u
BBIOMpATh (PU3UYECKYIO MOJENb, BBIACIATH (PU3NUYECKHE BEIUYUHBI U (POPMYIbI, HEOOXOAUMBIE Uil €€ pelleHus, IPOBOAUTh Pacu€Thl U OICHUBAThH
PEATbHOCTD MOIYYEHHOTO 3HAUE€HUs! (PU3HMUECKON BEIMUMHBI;

- pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATH JIOTMYECKN HEIPOTUBOPEUNBYIO IIETIOYKY PACCYKACHHUN € OTIOPOX Ha U3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
1 (pu3nvecKue sBJICHNUS,

- HCIOJB30BaTh INpPHU PEIICHUM y4eOHBIX 3a/a4 COBPEMEHHbIE MH(DOPMALMOHHBIE TEXHOJOIMM AJIS TOUCKA, CTPYKTYPHUPOBAHMs, MHTEpPIpETalUud U
IPECTaBICHU Y4eOHOH M HAy4yHO-NOMYJISpHOM MH(pOpMAalMU, MOJYYEHHOM U3 pa3iIMYHbIX MCTOYHHKOB; KPUTUYECKU AHAIM3HPOBATH IOJy4aeMYIO
nHpopMaIuo;

- OOBSCHATH NPUHIMIBI JEMCTBUS MAalIMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHs UX 0E€30IACHOTO UCHOJIB30BAHUS B IOBCEIHEBHOM
KU3HH;

- NPUBOJUTH MPHUMEPHl BKJIA/Ja POCCUMCKUX M 3apyOeKHBIX Y4EHBIX-(DU3UKOB B pa3BUTHE HAyKd, B OOBSCHEHUE MPOLIECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTH;

- HCIOJIb30BaTh TEOPETUYECKHE 3HAHUSA IO (U3UKE B TOBCEAHEBHOW JKM3HU Juld obecredyeHus 0e30MacHOCTH Npu oOOpalleHuu ¢ mnpubopamu U
TEXHUYECKUMHU YCTPOICTBaMHU, JUIsl COXpPAHEHMSI 3/I0pOBbsI U COOJIIOZCHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPY)KaIoLIeH cpene;

- paboTaTh B IpyIIE C BBIIOJHEHUEM DPA3JIMYHBIX COLMAIBHBIX POJIeH, MIaHUPOBaTh PabOTy IPYMIbI, PALMOHAIBHO pACHpelesiaTh 00S13aHHOCTH U
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYalUsIX, alEKBATHO OLIEHUBATh BKJIAJ Ka)KIOTO M3 YYaCTHUKOB IPYIIIbI B PEIIEHUE pacCcMaTp UBA€MOU
MpOOIEeMBI.



4. TemaTnyeckoe NJAHNPOBAHNUE C YKA3aHHEM KOJIMYECTBA YaCOB, OTBOAMMBIX HA 0CBOEHHE KayK/A0i TeMbl 0 (u3nKe
10-12 knaccoB (ouHo0-3a04Has1 popma o0yuenus) 2024-2025

HaumenoBanue pasnena Kosan4yecTBo yacoB nmo KoanyecTBo 4acos no KoanuectBo ®opma KoaunyecTBo 4acos no
DOIl padoueii mporpamme 4acoB Ha KOHTPOJIsA NPaKTHYECKOIl 4YacTH
caMoCTosITeJIbHOE
Kaace Yacel Knacc Yacwl H3y4eHue Io Ilo padoueii
nporpaMMe | mporpamme
Pa3znen 1. ®dusuka u MeTOABI HAYYHOT O 2 1 1 3auer Ne 1 - -
NMO3HAHUS
Paznen 2. Mexanuka 18 13 5
KunemaTtuka 5 4 1 - -
Junamuka 10 raace 7 5 2 - -
3aKoHBI COXPAHEHHSI B MEXaHHKE 68 g 6 4 2 1 1
Pa3zaen 3. MoaekyJsipuasi pu3uka u 24 20 4 3auer Ne 2 = -
TEPMOJIMHAMHKA 10
OCHOBBI MOJIEKYJISIPHO - KHHETHYECKOH 9 8 1 1 1
TEOPHH
OCHOBBI TEPMOJAMHAMUKH 10 8 2 3auér Ne 3 - -
ArperaTHble COCTOSIHHSI BermecTBa. Pa3oBbie 5 4 1 - -
Tepex oIl
Bcero - 34 10 - -
IToBTOpEHHE - 1 -
Paznen 4.9j1eKTpoguHAMHUKA 22 22 -
DNeKTpoCcTaTHKA 10 10 - 321t Nel 1 1
TTOCTOSIHHBIN 3JIEKTPUYCCKHI TOK. 6 6 - 2 2
Toku B pa3jMuHBIX Cpeax. 6 6 - - -
Pa3zgen 1.2gekTpoguHaMuKa 11 11 - 3auer Ne 2
MarauTtHO€ TIoJIe. DIeKTPOMarHuTHAs 11 11 - 3 3
WHIYKIAS 11
Paznen 2. KoseGanusi 1 BOJTHBI 14 14 -
MexaHW4ecKHe U IIEKTPOMarHUTHBIC 9 9 - 3auer Ne 3 1 1
KoJieOaHus
MexaHI4eCKHe 1 SIIEKTPOMATHUTHEIC BOIHBL | 1 oo 5 -
IloBTOpEHME 68 u
Bcero 51 = = =




Ontuka 10 10 - 3auer Ne | 3 3
Paznen 3. OcHOBBI cienuATBHON TEOPHH 4 3 1 3auer Ne 2 = =
OTHOCHTEJHHOCTH
Paznen 4. KanToBas puszuka 15 12 14 1
DNIeMEHTHI KBAHTOBOW ONTHKHU 6 @ e 5 1
CtpoeHne aTOMHOTO siipa 4 34y 4 - - -
ATOMHOE PO 5 5 - 3auer Ne 3 - -
Paznen 5. JiieMeHTHI ACTPOHOMHHU U 7 7 - - -
acTpopu3uKu
Paznen 6. O6001aroiiee MOBTOPeHUE 4 - - - -
Pe3epBHOe Bpemst 5 = =

34
HToro 136 119 119+12+5 12 12

Koppexkuust nporpammsi
®depnepanpHas pabouas mporpamMma 1o ydeoHomy mnpeamety «Dusukay mana oOydaronuxcs 10-11 kmaccoB paccumTaHa Ha 2-X TOIWYHBIA KypC
00111€00pa30BaTEIHHON IIKOJIBI ¢ 0OYHOM (hopmoit oOyuenus: 10 kmacc — 68 gacos (2 waca B Henento), 11 kmacc — 68 yacoB (2 gyaca B Henento). Beero
136 gacoB. Sl KoppekTHpyO €€ sl 0OYHO-3a09HOM GopMbl 00yueHust Ha 3-X roaumuHblid Kypc Ha 119 wacos: 10 kmace - 34 gaca (1 wac B Hemenio),
11 xmacc - 51 gac (1,5 yueOubix uwaca B Hememro), 12 kmace -34 gaca (1 yac B HeZIeII0) B CTOPOHY YMEHBIIICHHS Ha 17 4acoB, KOTOpBIEC OTBOAATCS Ha
CaMOCTOSITENIbHOE U3ydeHHE MaTepHalia IporpaMMbl M0JI PYKOBOJACTBOM YUYHUTENS B Yachl CAMOIIOATOTOBKH.




TemaTu4eckoe IVIAHUPOBAHUE ¢ YKAa3aHHUEM KOJIUYECTBA YaC0B, OTBOIUMbIX HA OCBOCHUE KaXa0il TeMBbI 110 (l)HSHKe

10-12 knaccoB (3aouHasi popma o0yueHuUs1)

HaumenoBanue pasjgesna KognuecTBO 9acoB 1mo KoamuecTBO 4acoB mo KoamuecTBo ®Dopma KoamyecTBO 4acoB mo
padoueii nporpamme 4acoB HA KOHTPOJISA NPAKTHYECKON 4aCTH
caMoCTosAITeJIbHOe
Kaace Yacel Kaacc Yacwpl H3y4eHue Io I1o padoueii
nporpamMMe | mporpamMmme

Pa3znen 1. ®dusuka u MeTOAbI HAYYHOT' O 2 1 1 3auer Ne 1 - -
TO3HAHMS
Paznen 2. Mexannka 18 13 5
Kunematuka 5 4 1 = =
Jlnnamuka 10 raace 7 5 2 - -
3aKoHBI COXpaHEHHs B MEXaHUKE 681 6 4 2 1 1
Pa3zaen 3. MoaekyJsipuasi pu3uka u 24 20 4 3auer Ne 2 = -
TEPMOIUHAMHKA 10
OCHOBBI MOJIEKYJISIPHO - KHHETHYECKOH 9 8 1 1 1
TEOpUU
OCHOBBI TEPMOJIMHAMUKHA 10 8 2 3auér Ne 3 = =
ArperaTHble COCTOSIHUSI BemecTBa. Pa3oBbie 5 4 1 - -
Tepex oIl
Bcero - 34 10 - -
Paznen 4.9JeKTpoguHAMHKA 22 16 6
DJIeKTpOCTAaTHKA 10 7 3 3auer Nel 1 1
TToCTOSIHHBIN 3JIEKTPUYCCKHI TOK. 6 5 1 2 2
Toku B pa3jMuHBIX Cpeax. 6 4 2 - -
Pa3zgen 1.9jekTpoanHaMuKa 11 - - 3ager Ne 2
MarauTtHOE TI0J1e. DIEeKTPOMarHuTHAs 11 8 3 3 3
WHIOYKIHS 11
Paznen 2. KoseGanusi 1 BOJTHBI 14 10 4
MexaHuYeCKHEe U 3JIEKTPOMArHUTHBIE 9 6 3 3auer Ne 3 1 1
KOoJeOaHus
MexaHn4ecKkre U 3JIEKTPOMarHUTHBIE BOJTHBI 5 4 1
Bcero 34 13 - -
OnTuka éé :{c.ﬂacc 10 10 - - 3 3

= 12 3auer Ne 1
Paznen 3. OcHOBBI cienHATIBLHON TEOPHH 4 e 3 1 = =
OTHOCHTEJBHOCTH Uy
Paznen 4. KBanToBasi pusnka 15 14 1 3auer Ne 2




OJIeMEHTHI KBAHTOBOM OITHKHU

CTpOGHI/IC dTOMHOTI'O gapa

ATtomHOe 11po

Paznen 5. DiieMeHTHI AaCTPOHOMHHU U
acTpopu3uKu

Paznen 6. O60011a011€e MOBTOPEHUE

N[O Ao

I

~N(o B~ ot

PesepBHoe Bpemsi

ol

HToro

136

102

34

2

12

12

136(102+25+9)

Koppexuus nporpamMmmsi

OdenepanpHas pabouasi mporpamMma 1o ydyeoHomy mpeamery «Pusuka» s oOydarontuxcs 10-11 kmaccoB paccumTana Ha 2-X TOJIWYHBIA KypC
00111600pa30BaTENHHON IIKOJIBI ¢ 0OYHOU (hopmoit oOyuenus: 10 kimacc — 68 gacos (2 waca B Henento), 11 kmacc — 68 yacoB (2 gyaca B Hezento). Beero
136 gacoB. Tak kak JeHCTBYyIOIas MporpaMMa paccurTaHa Ha O9HYI0 (popMy 0OydeHHUsI, TO 51 KOPPEKTHPYIO €€ IS 3a09HOM (hOPMBI Ha 3-X TOTUIHBIN

Kypc oOydyenust Ha 102 yaca:

10 xmacc - 34 gacos (1 wac B Henemto), 11 kmacc- 34 gaca (luac B Hememio), 12 kmacc-34 gaca (1 gac B Hemeno) B

CTOPOHY YMCHBIUICHUSA Ha 34 qgaca, KOTOPBIC OTBOJAATCA Ha CAMOCTOATCIBHOC N3YUCHHUC MaTCpHrajia IMMporpaMmal IO PYKOBOJACTBOM YUHUTEIIA B YaChbl

CaMOIIOAIOTOBKH.
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IIpakTnuyeckune padorsl 3a kypc 10 kiaacca
. JJabopartopnas pabota «VccnemoBanue CBI3M pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOM SHEPruH Tesla Ha MIPUMEpEe PACTSHKEHUS PE3UHOBOTO JKTYyTa»
. JJabopaTophast pabota «lccnenoBanne 3aBUCUMOCTH MEX/y TapaMeTpaMH COCTOSHHSI Pa3pesKECHHOTO Ta3a

IIpakTnueckune padorsl 3a kKypc 11 kiaacca

. JJaboparopHas padota «/3MepeHue 31eKTpOEMKOCTH KOHIEeHCaTOpa»

. JJaboparopHas padota «/3yueHne cMEIaHHOTO COEAMHEHUS PE3UCTOPOBY»

. JJaboparopnast pabora «M3mepenne 3/IC ncToUHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS

. JJaboparopHnas pabora «/3yueHre MarHuTHOTO TOJIsI KATYIIIKHA C TOKOM

. JJaboparopHnas pabora «lccnenoBanue nelCTBUS IOCTOSTHHOTO MarHUTa Ha PaMKYy ¢ TOKOM

. JJaboparopHnas paborta «lccnenoBanue sIBICHUS MIEKTPOMArHUTHON UHIYKITHID)

. JlJaboparopHas padota «VccnegoBanue 3aBUCUMOCTH IEpUO/ia MaJIbIX KoJeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl Ipy3a»

IIpakTnyeckue padornl 3a kKypc 12 kiaacca
. JJaboparopHas padota «/3MepeHue nokazaress MpeIoMIICHHs CTEKIIa
. JJaboparopHnas pabota «lccnenoBanre CBOMCTB H300paKEHUN B TMH3AX)
. JJaboparopHnas pabora «HabmoaeHre nucrepcun CBeTay



HOpMLI H KPUTCPHUHA OLICHUBAHUA

[leprosamu MPOMEXYTOYHOHN aTTECTALMU ABIAIOTCS noiyroaus. [Ipomexxyrounas arrectanus oOy4Jaromuxcs Mo 04YHO-3a09HON U 3a04HOH (opme
oOyuenuss mo wuroram | mosyroamst mpoBoguTcs B (opme muddepeHIUPOBAHHOTO 3adeTra 0e3 MpeKpalieHus 00pa30BaTEIBHOUN EATSIBHOCTH B
COOTBETCTBUH C TpaUKOM 3a4eTOB IO PACIHCAHHIO, YTBEPKICHHOMY AMPEKTOPOM mIKoJyibl. OTMerka 3a | momyroame mo 3aouHoi (opme oOydeHus: B
10-12 kmaccax BBICTaBIIACTCS Kak CpeaHee apu(MEeTHYecKOe Ha OCHOBE TEKYIIMX OTMETOK, TEKYIIETO KOHTpPOJIA U Ju(QepeHInpOBaHHBIX 3aU4€TOB IO
5-6amipHOM cucteMe oneHuBaHus. OKpyriieHUe pe3ybTaTa MPOBOIUTCS 1O PAaBUIaM MAaTEMaTHUECKOTO OKPYTJICHHS B MOJIb3Y 00YUYaIOMIETOCs.

Otmetka 3a |l momyroaue mo 3aouHoi Gopme oOyuenus B 10-12 xiaccax BBICTaBISIETCS KaK CpefHee apu(PMETHYecKOe Ha OCHOBE TEKYILIETO
KOHTpOJIS ¥ T (HepeHITMPOBAaHHBIX 3a4ETOB 10 5-0amtbHOM cucteme. OKpyrieHne pe3ynbTaTa IMPOBOIUTCS 10 TPAaBUIaAM MAaTEMAaTHIECKOTO OKPYTIICHUS
B I10JIb3Y OOyYaroUIerocs.

['ogoBast mpoMeKyToUHas aTTeCTalus 1Mo (pU3HKe SABISETCS CPETHUM apu(PMETHUECKIM PE3yTbTaTOM TTOJIYTOIOBBIX MTPOMEKYTOYHBIX aTTECTAIIHA.
OxpyrieHne pe3ylnbTaTa MPOBOAUTCS IO MPABHJIAM MaTEMATHIECKOTO OKPYTIICHHS B MOJIB3Y 00YJaroIerocs.

3aueTHbIe pabOTHI OIEHUBAIOTCS TI0 KPUTEPHUSIM, TIPOTIMCAHHBIM B TEKCTAX 3a4ETHBIX PadoOT.

10 xaacc. Beero 3auéroB — 3 (1 mosyroaue -1, 2 mosyroaue -2)

3ayet Ne 1 ®duznka u METOIbI HAYYHOTO TTO3HAHUSA. MeXaHuKa.
3ageT Ne 2 OCHOBBI MOJIEKYJISIPHO - KHHETUYECKOUW TEOPUH.
3ageT Ne 3 OCHOBBI TEPMOAMHAMUKU. ATperaTHble COCTOsIHUS BemiecTBa. Da3zoBbie MEPEXOIbl.

11 knacc. Beero 3auéroB — 3 (1 mouyroaue -1, 2 moJyroaue -2)

3auét Ne 1 Dnekrpocraruka. [IoCTOSHHBIN 3JIEKTPUYECKUM TOK.
3ayeT Ne 2 Toku B pa3nuuHbIX cpefax. MarHuTHoOE mosie. DJIEKTpOMarHuTHasE UHTYKIIHS.
3auet Ne 3 KosiebaHust U BOJIHBIL.

12 xaacc. Beero 3auéroB — 2 (1 mosyroaue - 1, 2 mostyroaue -2)

3auer Ne 1 Omntuka.
3aueT No 2 OcHOBBI crieluanbHOM Teopuu otHOcHTenbHOCTH. KBaHTOBast pu3nka (D1eMeHThl KBaHTOBOW onTUKH. CTpOSHHE aTOMHOTO SApa)
3auer Ne 3 KBantoBas ¢pusnka (ATOMHOE Ap0). DIeMEHThl aCTPOHOMUU U aCTPOPU3UKH
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