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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeaHero oomiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM Mporpammsbl, npeactaBieHHbIX B PI'OC
COO, a Taxxe ¢ yu€toM QenepasibHOI pabouell mporpaMmMbl BOCIIUTAHUS U KOHIENIIMU IPENOIaBaHUs YUEOHOTO MpeaMeETa
«®u3uka» B oOpa3oBaTeNnbHBIX opraHuzauusax Poccuiickoil ®enepanuu, pealu3ylOUIMX OCHOBHBIE 00pa30BaTEIbHbBIE
IPOrPAMMBI.

Copepxanue mporpaMMmbl 1O (pU3MKE HaAmpaBieHO Ha (HOPMHpPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA
oOyuaronuxcst 10—-11 knaccoB mpu oOydeHuu ux (u3MKe Ha 0a30BOM YpOBHE HAa OCHOBE CHUCTEMHO-AESTEIBHOCTHOIO
nonxopa. [Iporpamma no ¢usuke coorserctByeT TpedoBanusM GI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, IPEAMETHBIM U
METanpeIMETHBIM pe3ysibTaTaM OOY4YEeHHs, a TaKK€ YUYMTHIBA€T HEOOXOIMMOCTb peaau3alud MEXIPEIMETHBIX CBS3€i
(U3UKH C €CTECTBEHHO-HAYYHBIMH Y4€OHBIMU IpeaMeTaMH. B Hell ompenenstoTcsi OCHOBHBIE LIENU M3ydyeHUs (U3MKUA Ha
YpOBHE cpefaHero oOmero o0pa3oBaHMs, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHMS Kypca (DU3MKH: JIMYHOCTHBIE,
MeTalpeMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma no pusmKe BKIIOYAET:

e IUIAaHMpPYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (PU3MKM Ha 0a30BOM YPOBHE, B TOM UHCJE MPEIMETHBIE PE3YyJbTaThl IO
rojiaM o0y4eHwus;
e coJiepKaHue yueOHoTo npeamera « Pu3nkay» mo rojgaM 00ydeHHUsl.

duszuka Kak Hayka 0 HanboJee oOLMX 3aKOHAX MPUPObI, BHICTYIAsl B KAUYECTBE yUeOHOTO MpeaMeTa B LIKOJIE, BHOCUT
CYILIECTBEHHBIA BKJIQJ B CUCTEMY 3HaHUU 00 okpyxkatomieM mupe. LkombHbIN Kypc GU3HKKH — CHCTEMOOOPa3yIOUTUi JIJist
€CTECTBEHHO-HAYYHbIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE IMPOIIECCOB U SBJICHUM,
M3y4aeMbIX XUMHUEH, Ouosorueit, gusznueckoid reorpadueir u actpoHomueil. Vcnonb3oBaHue W aKTHMBHOE NPUMEHEHUE
(bu3MYecKuX 3HAHWM OMpeNesseT XapakTep W pa3BUTHUE PA3HOOOPA3HBIX TEXHOJOTHHM B cdepe SHEPreTUKH, TPAHCIOPTa,
OCBOEHHUSI KOCMOCa, MOJY4YEHHUs HOBBIX MaTEpHUajiOB C 3aJaHHBIMU CBOWCTBaMU U Jpyrux. M3yueHue (U3MKH BHOCHUT
OCHOBHOM BKJaJ B (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOyuaromuxcs, B (HOpMHUPOBaHHME YMEHUM
MPUMEHSATh HAYYHbIA METO/I MO3HAHUSI MPU BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUH.

B ocHoBy kypca (u3uMKH IS YpOBHS CpEeAHEro oOmero oOpa3oBaHUS TMOJOXKEH pAl HAEH, KOTOpPbIE MOXHO
paccMaTpuBaTh KaK MPUHIIUIIBI €r0 MOCTPOCHHUS.



Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JTOTHUECKH 3aBEPILIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX
paznenoB (GU3MKH, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoes cenepanuzayuu. B cooTBEeTCTBHUM ¢ HEW MaTepuan Kypca (Ppu3NKd 00BEAWHEH BOKPYT (U3UYECKHX TEOPHH.
Benymum B kypce siBisieTcst GOpMHPOBaHUE MTPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanusanus mpenrnoyiiaracT KCIOJb30BaHUE T'YMaHUTApHOTO MOTEHIMANa (U3HYECKOM
HAyKH, OCMBICJICHUE CBSI3M pa3BUTHUS (DU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoesa npuxnaownoii nanpasnennocmu. Kypc QU3MKM TpeIonaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKHX U
TEXHOJOTUYECKUX MPUIIOKEHUN U3yUCHHBIX TEOPUIN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COACPKAHUS, MOCBALIEHHBIX AKOJIOTHYECKUM
npo0jemMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke OOCYXKICHHsS MpoOsieM
PaAIMOHAIIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKOM 0€30MacHOCTH.

CTep>KHEBBIMU AJIEMEHTAMU Kypca (PU3MKK Ha YPOBHE CPEAHET0 00IIero oOpa3oBaHus SBISIOTCS (GU3UYECKUE TECOPUU
(bopmupoBaHUEe MPEACTABICHUN O CTPYKType MOCTPOCHUSI (PU3UYECKOW TEOpHH, poiau (YHIAMEHTAIBHBIX 3aKOHOB M
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJIE, TPaHUIAX MTPUMEHUMOCTH TEOPHUH, JJIsi ONMHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTeMHO-JIeSTEIPHOCTHBIN MOJAX0J B Kypce (U3MKM peanu3yeTrcss TMpexae BCero 3a CYET OpraHU3alHH
AKCIIEPUMEHTAJILHON JIeATeNbHOCTH oOyvaromuxcs. s 6a30Boro ypoBHs Kypca (PU3HKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(POHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U 1a00OPaTOPHBIX PabOT, KOTOPBIE B MPOrpaMMe Mo (pu3uke 00beAMHEHBI B
oOIIUI CIIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. Briienenre B yka3aHHOM TepedHe JabopaTOopHBIX pabOT, MPOBOAUMBIX
JUISE KOHTPOJISI M OLIEHKH, OCYIIECTBISACTCS YYaCTHUKaMH OOpa30BaTENBbHOTO TMpoIlecca HCXOAS M3 OCOOEHHOCTEH
MJIAHUPOBAHMST W OCHamieHuWs kaOuHera Qusuku. [lpu 3TOM oOOecnedmBaeTcss OBIAJCHUE OOYYAIONIUMUCS YMEHUSIMH
MIPOBOAUTH KOCBEHHBIE U3MEPEHHU S, UCCIIEOBAHUS 3aBUCUMOCTEH (DU3NUECKUX BEJIIMUMH U TTOCTAHOBKY OIMBITOB IO IIPOBEPKE
MPEIOKEHHBIX THUIIOTES.

Bonbimoe BHUMaHUE yHenseTCs PENICHUI0 PAacYETHBIX M KAa4eCTBEHHBIX 3amad. Ilpu sToM s pacu€THBIX 3amad
MPUOPUTETOM SIBJISIOTCS 3a7a4d C SBHO 3aJaHHOU (PU3UYECKON MOJMEINbIO, MO3BOJISIONINE MPUMEHATh U3yUYE€HHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OAHOTO pazjerna Kypca, TaKk U MHTETPUPYS 3HAHUS W3 Pa3HbIX pasfeioB. /[ kauecTBEHHBIX 3a7ad



MPUOPUTETOM SIBJISIIOTCS 33JaHUsI HA OOBSICHEHHE MPOTEKaHUsI (PU3NYECKUX SBICHUN M MPOLECCOB B OKPYXKAIOIIEH KU3HHU,
TpeOyromre BpIOopa PU3NIECKOW MOICIH JIJIsl CUTYaIlUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanmsmu OI'OC COO k MarepHabHO-TEXHHYECKOMY OOCCIeUeHHUI0 y4eOHOro mporiecca
0a30BbI YpOBEHb Kypca (PU3UKHA HA YPOBHE CPEIHEro OOIIero 0Opa30BaHUS JIOJDKCH M3ydaThCS B YCIOBUSAX MPEIMETHOTO
KaOuHeTa (PU3UKM WIM B YCIOBUSX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B xabunere
(GU3UKN TOJDKHO OBITh HEOOXOAUMOE JIabopaTOpHOE 000PYAOBaHME TS BBITOJHEHHUS! YKa3aHHBIX B MPOTPAMMeE MO (U3UKE
YUEHUYECKUX MTPAKTHUECKUX padOT U AEMOHCTPAIIMOHHOE 000pyI0BaHNE.

JleMOHCTpallMOHHOE 000pyIoBaHUE (POpPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM MUHUMAJIBHON JOCTaTOYHOCTH U
o0ecrieunBaeT IMOCTAHOBKY IEPEUYHMCICHHBIX B MpOrpaMMe MO (U3MKE KIIOYEBBIX JIEMOHCTpAIMA ISl WCCIETOBAHMUS
M3y4aeMbIX SBIICHUH U MPOILIECCOB, SMIIMPUYECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUN.

JIabopartopHoe 00OpyIOBaHHE MJIsi YYEHHYECKMX MPaKTUYECKUX paboT ¢GopMupyeTcss B BHJIE TEMaTHUYECKHUX
KOMIUIEKTOB M 0O0€CIeYMBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHuecKue KOMIUIEKTHI
71a060paToOpHOTO O0OPYIOBAHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJB30BAaHWU AHAJIOTOBBIX M IH(PPOBBIX
npuOOpOB, a TAK)KEe KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJIE ITU(POBHIX Ta00OPATOPHIA.

OCHOBHBIMH LEJAMM U3y4eHHs (PU3HKHU B 001IEM 00pa30BAHUM SIBIISIFOTCS:

e popMupoBaHHE HHTEpeca M CTpPEMJICHUS OOydaloluXCsli K HAyYHOMY M3YYEHHUIO NPUPOJIbI, pa3BUTHE HX

MHTEJJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
epa3BUTHE TMPEACTABICHUA O HAYYHOM METOJAE TMO3HaHWsA W (HOPMHUPOBAHHE HCCIEIOBATEIBCKOTO OTHOIICHHS K
OKPY>KaIOIIUM SIBIICHUSIM;

o popMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK PE3yJbTaTa U3yueHHs] OCHOB CTPOSHHS MaTepuu U (yHIAMEHTAIbHBIX

3aKOHOB (DU3HKHU;

o popmupoBaHue yMEHH OOBSICHATD SIBJICHUS C UCIIOIB30BaHUEM (PU3NIECKUX 3HAHUN M HAyYHBIX JIOKA3aTEIbCTB;

« popMuUpoOBaHUE MPEIACTABICHUN O POIN (PU3UKU JUISI PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTmkeHHe 3TUX Tesield 00ecTIeunBaeTCsl pPelIeHueM CIEeIyIONMX 3a4a4 B MpoIlecce M3ydeHUs Kypca (U3MKH Ha
YpOBHE cpesiHero o01ero 0opa3oBaHus:

 IpUOOPETEHUE CUCTEMBI 3HAaHUN 00 OOIMMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUAX, BKIIIOUAs MEXaHUKY,

MOJIEKYJISIPHYIO (PU3UKY, TEKTPOINHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI aCTPODU3UKHY;



e popMuUpoOBaHUE YMEHUI MPUMEHATh TEOPETUUECKUE 3HAHUS JIUIsI 0ObSACHEHUSI (U3UUYECKUX SBIICHUUN B MPUPOJAC U IS
NPUHATHUS IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;
¢ OCBOCHHUE CITOCOOOB PEIICHUS PA3IMYHBIX 3374 C SBHO 3a/JIaHHON (DPM3MYECKON MOJENbIO, 3a1a, MOAPa3yMeBaroIInX
CaMOCTOSITENIbHOE CO3/JaHNe (PU3UIECKON MOJICIH, aJIeKBAaTHOM YCIOBUSAM 331a4H;
e MIOHUMaHNE (PU3NYECKUX OCHOB U MPUHLIUIIOB JIEHCTBUS TEXHUYECKHX YCTPOUCTB M TEXHOJOTHUECKHUX IMPOIECCOB, UX
BJIMSIHUS Ha OKPY>KAIOIIYIO CPEy;
¢ OBJIaJICHUE METOJAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUSA U TMPOBEACHUS (DU3MUECKUX DKCIEPUMEHTOB, aHAIM3a U
UHTEpIpeTaluy HHPOPMALIUH, ONPEEIICHUS JOCTOBEPHOCTH MTOJIyY€HHOTO pPe3yibTaTa;
e CO3/IaHHE YCJIOBH JIJIs1 pa3BUTHS YMEHUIN MTPOEKTHO-UCCIE0BATENBCKOM, TBOPUECKOM ESITEIIBHOCTH.
Ha wusyuenue usuku (0a30BbIi YypOBEHb) Ha YpOBHE CpeaHero obmiero odpaszoBanus orBoautca 136 uacos: B 10
Kiacce — 68 4yacoB (2 yaca B Hefenio), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIIO).
[Ipennaraempiii B mporpaMMe 1o (U3MKE MepedyeHb JabOpaTOPHBIX M MPAKTUYECKUX padOT  sABISETCS
PEKOMEH/IOBAaHHBIM, YUYUTENb JeNaeT BbIOOp MpOBENEHUs JTa0OpaTOPHBIX PAaOOT W OMBITOB C Y4ETOM HHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUA
dusznka — Hayka o mnpupoje. HayuHble MeTOIbI MO3HAHUS OKPYXarolero mupa. Poiib 3KCniepuMeHTa U TEOpUH B
MpoIIEcCce MO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (hU3BHUKE.
MopenupoBanue Qpu3nuecKux siBIeHUN U mporieccoB. Hayunbie runore3sl. @uznueckue 3aKOHbl U TEOpUH. | paHUIIbI
MIPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [I[pUHITUIT COOTBETCTBHS.
Ponb 1 MecTo pu3uku B popMUpOBaHNHN COBPEMEHHON HaYyYHOM KapTHHBI MUPA, B MIPAKTUICCKON AEATCILHOCTH JIFOICH.
Jlemoncmpayuu
AHaJIOTOBBIE U ITU(POBBIE U3MEPUTENIBHBIE MPUOOPHI, KOMIBIOTEPHBIC TATUMKHU.

Pazngen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe arxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTo ABMKEeHUA. Cucrema orcuéra. Tpaekropus.

[Tepemerienue, CKOpPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MAaTepUaTbHON TOYKU, X MPOSKIINH
Ha OCHU cucTeMbl KoopauHat. CloKeHHE NepEeMENIEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpAMOJUHEHHOEe ABWkKeHuEe. ['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHUS, MyTH U TIEPEMENIEHNUS] MaTEPUATbHONW TOYKH OT BPEMEHHU.

CBobOosHOE TIazieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonunenHoe nrxeHue. [BUKEHUE MaTepUaIbHONW TOYKHU MO OKPYKHOCTHU C MOCTOSIHHOM 10 MOIYJIKO CKOPOCTBIO.
VYrioBasi CKopocTh, IMHEWHAas CKOpocTh. [lepuos u yactoTa obpamienus. LleHTpocTpeMuTensHOE YCKOPEHHE.

TexHudeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHWE: CHUIOMETp, ABHKEHUE CHAPSANIOB, LEMHBIE U PEMEHHBIC
rnepeaayvu.

Jlemoncmpayuu

Mopenb cuctemsl 0TCUETA, UIUTKOCTPALMS KHUHEMATHYECKUX XaPAKTEPUCTUK IBUKCHUSL.



[IpeoOpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXE U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpoIeHHOro Mo/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Hanpagnenue ckopocTul pu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyeHne HepaBHOMEPHOIO ABMKEHUS C LIEJIBIO ONPEAEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IyTAMH, NPOWIEHHBIMU TEJIOM 3a IOCJIEIOBATEIIbHBIE PAaBHBIE IPOMEKYTKU
BPEMEHH MIPU PAaBHOYCKOPEHHOM JIBMKEHUU C HAYAIIBHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOMN )KUIKOCTH.

N3yuenue ABMxKEHUS Tesa, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuanun otHOocuTensHOCTH [ anmiies. [lepBeiil 3akoH HeroToHa. MlHEpLimanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoit 3akoH HeroToHa 111 MatepuaibHOM TOYKU. TpeTuil 3aKOH
Hprotona st MatepuanbHBIX TOYEK.

3akoH BcemMupHOTro TsAroteHus. Cuna tspxkectu. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenust (mokosi, CKoJibxkeHusi, kauenusi). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CHIIa
Tpenust nokosi. Koadduuuent tpenus. Cusia COnpoTUBIIECHUS NMPU JBHKEHUU Teja B KUIKOCTU UITU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpalieHusd. [lnedo cubl. YcnoBus paBHOBECUS TBEPAOTO TEIIA.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: TOAIIUITHUKA, TBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TET.

Bropoi 3akon HeroToHa.



N3mepenne cuil.

CroxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcioBust paBHOBeCHs TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopsie pabonmul

N3yuenue aBmxkeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

UccnenoBanue 3aBUCUMOCTU CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MIPYKUHE U PE3UHOBOM 00pasiie, OT ux aedpopmaliuu.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus 6 MexanHuke

Nmiynbc MaTepuanbHOil TOUKHU (Tela), CUCTEMbl MaTEPHAIbHBIX TOUYEK. MIMIyNbC CHIIbl 1 MI3MEHEHHE UMITYJIbCca Tea.
3aKOH COXpaHEHUsI UMITYJIbca. PeakTUBHOE ABUKEHHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kuneruueckas s3Heprusi MatepuanbHO TOUKU. Teopema 00 M3BMEHEHNH KHHETUYECKON YHEPTUH.

[ToTenmmanpHas sHeprus. [loTeHmanpHas 3Heprusi ynpyro aehopMUpOBaHHON TPYKUHBI. [loTeHnmanbHas sHEprus
Tesa BOJIM3U TTOBEPXHOCTH 3EeMITH.

[ToTeHnManbHbIe U HEMOTEHUUAIbHBIE CUJIbI. CBsA3b pabOThl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHHUEM MEXaHWYeCKOU
SHEPTUM CUCTEMBI TEJ. 3AKOH COXPAHEHUS MEXAHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHn4eckre yCTpOMCTBa U MPAKTUUECKOE MTPUMEHEHHE: BOJIOMET, KONIED, PYKUHHBIN NTUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHIKEHHUE.

[Tepexon MOTeHIMATEHON YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3ydenne abCOIIOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJUHAKOBBIX HUTSIHBIX MAsITHUKOB.
HccnenoBanue cBsi3u pabOThl CHIIBI ¢ I3BMEHEHUEM MEXaHUYECKOM SHEpPTUU Tesla Ha MPUMEPE PacTsHKEHUS] PE3HHOBOTO
KIyTa.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMMKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJOXEHHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMNBITHOE 00OCHOBaHME. BpOyHOBCKOE ABHMKEHUE.
Huddyzus. Xapaktep IBHKEHUS U B3aUMOJEHCTBUS YaCTULl BellecTBa. MoJenu CTpOeHHs Ta30B, )KUIKOCTEW U TBEPIBIX TEJ
1 OOBACHCHUE CBOMCTB BelIECTBA Ha OCHOBE A3THX Mojeleid. Macca u pasmepsl Moisiekysn. KoiaudecTBO BeliecTsa.
ITocTostHHas ABoranpo.

TeruoBoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Llenbcust.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKON TEOPUH UIeaNbHOIo raza. AOCONOTHAS
TeMIIEpaTypa KaKk Mepa CpeaHENd KNHETUYECKON SHEPTUU TEIJIOBOTO IBMXKEHUA yacTul rasza. [llkama temneparyp KenbBuHa.
I'azoBbie 3akoHBI. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon [anerona. M3omponeccsl B ACaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paguueckoe npeacTaBieHne H30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POoTOrpadru MOJEKYJI OPraHUYECKUX COETMHEHU.

OnbiTel 10 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnBbIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mopens, HIUTFOCTpUpPYIOIIas MPUPOAY AABJICHHUS Ia3a Ha CTEHKU COCY/IA.

OnbITHI, WILUTIOCTPUPYIOIIME YPABHEHNUE COCTOSIHHS UI€ATIBHOTO T'a3a, U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



Onpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUI 00BEMa KOMHATBI, IABJICHHS U TEMIEPATYPbI
BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMEeTPaMU COCTOSIHUSI pa3peKEHHOT0 Ta3a.

Tema 2. Ochosbl mepmoouHamuKu

TepmoauHamuyeckas cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI M CIOCOOBI €€ H3MEHEHHS.
KonuyectBo TtemnoTel u paboTa. BHyTpeHHsII »HEprus OJHOATOMHOIO HJI€aIbHOrO Ta3a. Buabl Teronepenaumu:
TEIJIONPOBOAHOCTD, KOHBEKIMS, U3ITyUYCHHE. Y IebHas TEIUIOEMKOCTH BelecTBa. KoImyecTBO TEIUIOTHI IPH TEILIONEPEIaye.

[Tonstue 06 aguabatHOM npouecce. [lepBrlii 3akoH TepMoanHaMUKU. [IpuMeHeHre nepBoro 3aK0Ha TEPMOJIUHAMUKHU K
u3ornporueccam. ['papuueckas nHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TemnoBele MamuHbl. [IpuHIMOBL JEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEpPruuM B TEIUIOBBIX MAaIIMHAX.
Kosdouuuent nonesHoro naeiictBus temaoBod Mamubbl. ukn KapHo u ero ko3¢@duUIMEHT MOJE3HOro JEHCTBUS.
DKOJIOrH4eCKHEe MPOOIEMbI TETNIO3HEPTETUKH.

TexHrueckre ycTpoNCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JBUTraTellb BHYTPEHHETO CropaHusi, OITOBOM XOJOAUJIBbHUK,
KOHUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEN SHEPruu Teja Mpu COBEPIIEHUU pabOThl: BbUIET MPOOKH U3 OyTHUIKU MOJ JEHCTBUEM CXKATOTO
BO3/lyXa, HarpeBaHue 3pupa B JATyYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALIHS).

N3meHeHne BHyTpEeHHEH 3HepTrun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnpIT 0 aAabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CrOpaHusl, PeaKTUBHOIO JBUTATES.

Vuenuueckuii sxcnepumenm, 1abopamopuvie padomoi

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Azpecammnvie cocmosanun eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u konaeHcauusa. Vcmapenue u kumneHue. AOCONIOTHAsE M OTHOCHTENbHAs BJIAXXHOCTh BO3IyXa.
Hacepimennsiii nap. Y aenpHas TemioTa napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT 1aBJICHUSI.



Teépnoe Teno. Kpucrammueckne u amopdHbie Tena. AHU30TPOMHSI CBOMCTB KPUCTALIOB. JKUAKHWE KPUCTAJUIHL.
CoBpeMeHnHble MaTepuanbl. [InaBpnenue u kpucramidzanus. Y nefbHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHue TermioBoro danaHca.

TexHH4ecKre YCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M MCUXPOMETP, KAIOPUMETP, TEXHOJIOTHUH
MOJy4YE€HUs] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JIeMOHCTpalust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Paznea 4. JaekTpoanHamuka

Tema 1. dnekmpocmamuxa

OneKTpu3aums Ten. OJNEKTpUYECKUuM 3apsan. JIBa Buaa SJIEKTpUYECKHX 3apsaoB. [IpOBOIHMKHM, AMIIEKTPUKU H
MOJIYITPOBOJJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsija.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. ToueyHblil anekTpudeckuil 3apsan. DneKTpudeckoe nosie. Hanpssk€HHOCT
ANEKTPUYECKOro nojs. I[puHumn cynepno3uuuu eKTpUIecKUX mosiel. JImHum HanpspKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun snekrpoctatmdeckoro mois. [lorennuman. Pasznocts moreniumanoB. [IpoBOMHUKM M JAUDIIEKTPUKH B
AIEKTPOCTATUYECKOM ToJIe. [[uanekTpruueckast MpOHULIAEMOCTb.

OnekTpoéMkocTb. KonneHcaTop. DeKTpoEMKOCTh INIOCKOT0 KOHJEHCATOPA. DHEPTUs 3apsKEHHOI0 KOHAEHCATOPA.

TexHUUeCcKHe yCTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHE: 3JIEKTPOCKOI, AJIEKTPOMETP, AIEKTPOCTATUUECKas 3alIUTa,
3a3eMJICHUE IIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN ariapat, CTPYHHBIA IPUHTED.

Jlemoncmpayuu



Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOCTaTUUECKasl 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAW IUIACTHH, PACCTOSHUS MEXKIYy HUMU U
JOUBIICKTPUYECKOHN MTPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopusie pabomuwl

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUUECKUM TOK. Y CJIIOBUS CYILIECTBOBaHUS JIEKTpUuecKkoro Toka. Microunuku Toka. Cuia toka. [TocTosTHHBIN TOK.

Hanpspoxkenue. 3akon OMa 15 y9acTKa LEeTH.

DJIEKTPUYECKOE CONPOTUBIICHHE. Y AENBHOE CONPOTHBIEHME BewiecTa. llocnemoBaTtenbHOE, mapalieNbHOE,
CMEILIAHHOE COECAMHEHNE IIPOBOIHUKOB.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoyns—JIenia. MOMIHOCTh AIEKTPUYECKOTO TOKA.

DJEKTPOJIBIKYIAasi CUJia M BHYTPEHHEE CONMPOTHUBJICHHWE HCTOYHUKA TOKa. 3akoH Oma g MOJHOM (3aMKHYTOM)
aneKTpuYeckoil nenu. Kopotkoe 3aMbIKaHueE.

DJIEKTpOHHAs TMPOBOJMMOCTH TBEPABIX METAJIOB. 3aBHUCUMOCTH CONPOTUBIIEHHS METAUIOB OT TEMIIEPATYPHI.
CBepXIpOBOJIUMOCTb.

DneKkTpuYecKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas M TMpPUMECHAs MPOBOAMMOCTh TMOJYyNpOBOAHMKOB. CBOICTBa pP—N-mepexona.
[TonynpoBOTHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DNEeKTpUYECKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psan. Monnus. [1nazma.



TexHuueckue yCTpOWCTBA W TNPAKTUUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP, PEOCTAaT, HCTOYHUKU TOKa,
AJIEKTpOHArpeBaTe/IbHble MPUOOPBI, IIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHHUS, BAaKyyMHBIH THO,
TEPMUCTOPBI U POTOPE3UCTOPHI, OITYIPOBOJTHUKOBBIN 1IN0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaNIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOIIAAM IONEPEYHOI0 CEYECHHS U
Marepuana.

CMelnaHHOE COEIMHEHNE ITPOBOIHUKOB.

[IpsiMoe wu3MepeHHe >IEKTPOABMKYIIEH cuiibl. KOpOTKOe 3aMblKaHHWE TajdbBaHUYECKOIO 3JIEMEHTa M OLEHKa
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE DIIEKTPOIUTOB.

HckpoBoii pa3psaa U MpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAUMOCTb THO/A.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3JeKTpoABMKYIIEN CHIIBI HCTOYHHKA TOKA M €r0 BHYTPEHHEIO CONPOTUBIICHUS.

HaOmronenue aexTposusa.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca usnuku 6a30Boro ypoBHs B 10 kiacce oCylmIECTBISETCS C YUETOM COAECPKATEIBHBIX MEKIIPEAMETHBIX
CBsI3€H ¢ KypcamMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle noHamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TIO3HAHUS: SIBIEHUE, HAy4YHbIH (QaxT,
runoTesa, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHsl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MO/IEIb, U3MEPEHHUE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUH, JUHEHHas (yHKUUsA, mapadoia, runepboia, ux rpaukyd U CBOMCTBA,
TPUTOHOMETpUUECKHE (YHKLUUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX MPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.



buonocus: mexaHndeckoe ABIKEHUE B KUBOW mpupoje, 1uddys3usi, 0CMoC, TEII000MEH XUBBIX OpPraHU3MOB (BUIbI
TEIUIONEepeIaut, TEIUIOBOE PABHOBECHE), JIEKTPUUECKHE SBJICHUS B )KMBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAsE Macca, TEIJIOBbIE
CBOMCTBa TBEPABIX TEJ, >KUJIKOCTEH W Ta30B, SJIEKTPUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IUCCOLIMALIMS,
raJlbBaHUKA.

l'eocpagusa: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa30BaHUE JIBUKEHUH C HCIONb30BAHHUEM MEXAHHU3MOB, YUYET TPEHHS B TEXHHMKE, MOJUIMITHHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAaHEHMsI UMITYJIbCA B TEXHHUKE (paKeTa, BOXOMET U JPYTHE), ABUTATENIb BHYTPEHHETO CrOpaHus,
napoBasi TypOHUHa, OBITOBON XOJOAUIBHUK, KOHAUIMOHED, TEXHOJIOTHH MOJIYYEHUS] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHUCJIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
IPUHTEP, FIEKTPOHATPEBATENbHBIE IPUOOPHI, IEKTPOOCBETUTENbHBIE IPUOOPHI, FaIbBaHUKA.

11 KUIACC

Paznen 4. JjaekTpoaMHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUSA

[ToctostHHbIE MarHuTHl. B3anmoaelicTBHME MOCTOSIHHBIX MAarHUTOB. MarHuTHOE moje. BekTop MarHMTHOW MHAYKIHH.
[IpyHIMIT CyNepnO3UIIMKM MAarHUTHBIX TMOJIeW. JIMHUM MarHUTHOM WHIAYKUMU. KapTWHA JIMHUM MarHUTHOW WHIYKIAH TOJIS
MMOCTOSIHHBIX MardHuTOB.

MaruutHoe noJie NpoBOJHUKA ¢ TOKOM. KapTuHa nTuHU MHAYKIUA MAarHUTHOTO MOJI JJIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJAHUKA, KAaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanumoneincTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHnia, e€ MOysib ¥ HampaBiieHHE. J[BIDKEHHE 3apsKEHHOW YaCTUIIBI B OJTHOPOJHOM MAarHUTHOM moJjie. Pabora
cwiibl JIopeHna.

SIBiieHUE BJIEKTPOMArHUTHOM MHAYKIHUH. [I0OTOK BEKTOpa MarHUTHOW MHIYKIMU. DJIEKTPOJABHKYILAS CHJIA UHIYKIWH.
3aKOH AJIEKTPOMarHuTHOM uHAYKIuu Dapajes.



BuxpeBoe siekTpuueckoe moje. DIEKTPOABUKYIIAS CHJIAa UHAYKIUK B MPOBOJAHUKE, ABMKYIIEMCS MOCTYNAaTEIbHO B
OJIHOPOJAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTD. SIBNIEHNE CAMOMHAYKIIUU. DIICKTPOABUAKYIIAs CHUIa CAMOUHTYKIINH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: ITIOCTOSHHBIE MAarHUTBI, JJIEKTPOMATHUTBI, SJIEKTPOJABUTATEIb,
YCKOPUTEM DJIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIIOHEHHE 3JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3aumogericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuo Jlenua.

3aBUCUMOCTB AJIEKTPOJBUKYIIEH CHIIBI HHIYKIIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

UccnenoBanue sBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3znes 5. KosieOanusi M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHble KO1e0AHUA



Konebarenbnast cucrema. CBoOOAHBIE MeXaHWMUYECKHEe KoyieOaHus. ['apmonmveckue konebanus. I[lepmonm, dwacrora,
amMIUuTyaa u ¢gasa xkosnedanuid. [IpykxuHHBIA MasTHUK. MaTemMaTHuecKuil MasTHUK. Y paBHEHHUE TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit koHTYyp. CBOOOJHBIE SJIEKTPOMAarHUTHBIE KOJEOAHHS B UACATLHOM KOJeOaTEIbHOM KOHTYpE.
AHaJorus Mexay MEXaHUUYEeCKUMHU U 3JIEKTPOMarHUTHBIMU KoJieOanusimu. @opmyina ToMcoHa. 3aKOH COXpaHEHUs SHEPTUU B
UJeaTbHOM KOJIEOATEIbHOM KOHTYDE.

[IpeacraBnenue o 3aryxaromux kKosneOaHusx. BriHyX)7aeHHbIE MexaHWueckue kojeOaHus. Pe3onanc. BeiHyXIeHHbIC
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

[Iepemennsiil TOK. CHHYCOUIANBHBIN TIEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE U ACHCTBYIOIIEE
3HAQYEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancopmarop. IlpousBoncTBo, mepemaadya U MOTPEOJICHUE DIECKTPUUYECKON SHEPrUuu. DKOJIOTHYECKHUE PHUCKU TpU
MIPOMU3BOJICTBE AEKTPO3HEPrun. KynbTypa ucrnoiap30BaHus SJIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HMU.

TexHu4Yeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JJIEKTPUUYECKHI 3BOHOK, T€HEpPATOp MHEPEMEHHOIO TOKa,
JIMHUY 3JIEKTponepeay.

Jlemoncmpayuu

Uccnenoanue mapaMeTpoB KoaeOaTebHOM CUCTEMbI (IPYKUHHBIN I MaTEMaTUYECKUM MasITHUK).

Hab6nronenue 3atyxarommx KoaeOaHmii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcrumiorpaMMbl (3aBUCUMOCTH CHUJTBI TOKA U HAIIPSIKEHUST OT BPEMEHH ) JUTsI DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc npu nociaeaoBaTEIbHOM COEUHEHUH PE3UCTOPA, KATYIIIKA UHAYKTUBHOCTH U KOHAEHCATOPA.

Mopenb TMHUY 3JIEKTpoNepe1ayn.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

Hccnenoanue 3aBUCUMOCTHY TIEPHO/IAa MaJIBIX KOJIEOAHUM Tpy3a Ha HUTH OT JIJTMHBI HUTU U MACCHI Tpy3a.

HccnegoBaHue NepeMEHHOIO TOKA B LIETIH U3 MOCIEA0BATENBHO COETMHEHHBIX KOHIEHCATOPA, KaTYIIKH U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKMpPOMACHUNIHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUs pacnpoctpaHenus. Ilepuon. CKoOpocTh pacnpOCTpaHEHWST W JIJIMHA BOJIHBI.
[Tonepeunsie u mpoAoabHbIE BoJHBL. MHTepdepenuus u nudpakius MeXaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJIHBL. Y CIIOBUS U3TYyUYCHHUS JIEKTPOMArHUTHBIX BOJIH. B3auMHast opueHraiusi Bektopos E, B, V B
ANEKTPOMArHUTHON BosHE. (CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJH: OTpaKE€HUE, NPEIOMJICHHE, MOJISpU3alus, AUQPpakius,
untepdepenius. CKopocTh IEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpOMAarHUTHBIX BOJH. [IpuMeHeHNe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUMIBI paIMOCBA3YU U TENEBUICHUA. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuYecKkHe yCTpOKCTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YIIbTPA3BYKOBAsl IMAarHOCTHKA B
TEXHUKE U MEJUIIMHE, pajiap, paJuoNpUEMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOAOIBHBIX BOJH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3M rpOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUIUTYA0M U YaCTOTOM KOJIEOaHUM.

HccnegoBanue CBOMCTB AJEKTPOMArHUTHBIX  BOJIH: OTpaXeHHE, MpeJIOMIIEHHe, MoJspu3auus, aIudpakius,
uHTephEpeHITHS.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpAMOIMHENHOE pacHpoOCTpaHEHHUE CBETA B OMHOPOAHOM cpene. Jlyd cBera. ToudeuHbin
MCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300pa)keHuil B IIIOCKOM 3epKalie.



[Ipenomiienne cBeta. 3aKOHBI MpPETOMIICHHUS CBeTa. AOCOIIOTHBIA MOKa3aTenb mpenomiieHus. [lomHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHblil yroJ MOJIHOTO BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CioxHbIi cocTtaB Oenoro cseta. Ler.

Cobuparoniye u paccenBaronive JMH3bl. ToHKas auH3a. POKYCHOE PACCTOSIHUE M ONTHYECKAsl CHJIa TOHKOM JIMH3BI.
[TocTpoenre M300pakeHUA B COOMPAIONTNX M PACCEHMBAIOIMIMX JUH3aXx. DOopMylia TOHKOW JIMH3BI. YBEIWYEHUE, TaBAEMOE
JIMH30M.

IIpenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. WHTepdepenuus cera. KorepeHTHble HUCTOYHMKU. YCIOBUA HAOMIOACHUS MAaKCHUMyMOB U
MUHHUMYMOB B UHTE€P(EPEHIIMOHHOW KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakuus ceera. JudpaknuonHas pemeéTka. YcioBue HaOMIOAECHHUS TJIABHBIX MAaKCUMYMOB NIpH MaJE€HUU
MOHOXPOMAaTHUYECKOT'0 CBETa Ha JU(PPAKIIUOHHYIO PEHIETKY.

[Tonsipuszanus ceera.

TexHuyeckue yCTpOHCTBA M MPaKTUYECKOE NPUMEHEHUE: OYKM, Jyna, (oroammapaT, MPOEKIMOHHBIA ammapar,
MUKPOCKOII, TEJIECKOI, BOJJOKOHHAS ONTHUKA, TU(PPAKIIMOHHAS pEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsimonuHetHOE pacipocTpaHeHHe, OTPaKeHUE U peioMieHre cBeta. OnTuueckrue npuoOopsl.

[TomHOe BHyTpeHHEE OTpaxkeHue. Monenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Habmronenue nntepdepeHiriu cBera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ MOMONIBIO TPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIHOHHON PEIETKY.

Habmronenune nosipu3alinm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pazgena 6. OcHOBBI cClieIUAJIBHOM TEOPHH OTHOCHTEIBLHOCTH
I'paHnLBl  IPUMEHUMOCTH  KJIACCMYECKOM MexaHUKW. [locTynmarel cneuuanbHOM — TEOpuu
MHBAPUAHTHOCTh MOJYJIsI CKOPOCTH CBETA B BAKyyM€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU M COKpPAILEHUE JJIUHBI.
DHEpPrus U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.
CBs13b MacChI € PHEPTUEN U UMITYJICOM PEJIATUBUCTCKON YaCTULIBI. DHEPTHS IIOKO.

Pasznes 7. KanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBs3u 3Hepruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIHC (POTOHA.

OTHOCUTCIIbHOCTH.

Otkpeite u uccnenoBanue potoddpdexra. OnbiTel A. I'. CtoneroBa. 3akonsl GhoTodPdekra. YpaBHeHne DWHIITECHHA

s potoaddexra. «KpacHas rpanuiiay gorodrddekra.
Hasnenue ceera. OnwiTel I1. H. JIeGenena.
XHUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHue: (POTodIeMeHT, (POTONATUNK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeHEro (poToaddekra.
Cseroauon.

Conneunast Oarapest.

Tema 2. Cmpoenue amoma



Monens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -wactuil. [lmanerapras momens atoma. IlocTymater
bopa. M3nydyenue u norsnouieHue (HOTOHOB MPHU MEPEXOAE aTOMa C OJHOTO YPOBHS 3HEPIMM Ha JApyrod. Buiel cnexTpos.
CriexTp ypOBHEW 3HEPIUM aTOMa BOAOPOIA.

BonnoBele cBoiicTBa yactuu. BonnHsl ne bponnsa. KopnyckyIspHO-BOTHOBOU Tyalu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIy4YCHHE.

TexHnuueckrue ycTpoONCTBa M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHBIA aHAIN3 (CHEKTPOCKOM), Jla3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGutoieHue nnHeRvaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTHI, J0Ka3bIBAIOIINE CIOXHOCTh CTpoeHMs sipa. OTkpbiTHE panunoakTuBHOCTH. OmnbiThl Pesepdopaa mo
ONpEAENIEHUI0 COCTaBa paJHOaKTUBHOro u3nyuyeHus. CpoiictBa anbda-, Oera-, ramma-uzinydeHus. BiusHue
PaaMOAKTUBHOCTHY HA KUBBIE OPTAHU3MBI.

OTtkpeiTHEe npoToHa M HelTpoHa. Hyknonnas monens sanpa I'eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIIO
anapa. M30rtormsl.

Anbda-pacnaa. DIEeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacna. 'amma-u3nydeHue. 3aKOH paliOaKTUBHOTO pacrnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccol sapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

SAnepusiit peaktop. Tepmosiaepusiii cunte3. [IpodieMbl 1 NEPCIEKTUBEI SIACPHON YIHEPTETUKUA. DKOJIOTMUECKUE aCEKThI
SIEPHON DHEPIETUKMU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.



MeToapl HAOJIIOACHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.
@dyH1aMeHTalIbHbIE B3auMOJIeicTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHHUYECKHE YCTPOMCTBA M IPAKTHUECKOE NMPUMEHCHHUE: TO03UMETp, Kamepa BuilbCOHA, siAEpHBIA peakTop, aTOMHas
oomoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YaCTHII.

Vuenuueckuii sxcnepumenm, 1abopamopvie pabomul
WccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUNKHU

Otamnbl pa3BUTUs acTpoHOMHUH. [IpUKkiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE ACTPOHOMHUH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/1bl, IUIAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. Conneynass akTUBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, MX OCHOBHBIE XapPAaKTEPHUCTHKH.
JluarpamMmmMa «CHEKTPaJIbHbIA KJIACC — CBETUMOCTBY». 3BE3/bl TJIABHOW MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» I 3BE3] TJIABHOM MOCIEN0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXOXKICHUM U 3BOOIMKA COHIA U 3BE3/1. DTaIbl )KU3HU 3BE3]I.

Mueunsiii [Iyte — Hama "anaktuka. [lonoxxenue u npumxenne Connua B ['amaktuke. Tunsl ranmaktuk. Paguoranaktuku
1 KBa3apbl. YEpHBIE ABIPHI B siApaxX raJIAKTHK.

Bcenennas. Pacummpenue Beenennoii. 3akon Xa66na. Pa3z6eranue ramaktuk. Teopus bonbiioro B3peiBa. PenmmkroBoe
W3JIy4YCHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeméunplie mpo6sieMbl aCTPOHOMUH.

Vyenuueckue nabnrooenus

HaGnronenust HeBOOpY>XKEHHBIM T1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKESHHUM JIJIST OTIPEIETICHHS TTOJT0KCHHUSI
HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1ust CEBEpHOTO MOyIIApHUs U IPKUE 3BE3IBI.



Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O6o01maronee NOBTOpeHue

Ponb ¢u3nku u acTpOHOMHUH B SKOHOMUYECKOM, TEXHOJOTMYECKOU, COLMAIIBHON M 3THYECKOU cdepax AesTeIbHOCTH
YelioBeKa, POjb U MECTO (PM3UKM M aCTPOHOMHUHU B COBPEMEHHON HAy4yHOW KapTUHE MHpPA, pOJib (PU3NYECKOW TEOpPUU B
dbopMUpOBaHUU TPEACTABICHUH O (uU3MUEecKON KapTWHE MHpa, MeCcTO (U3MUECKON KapTUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUNA O IPUPO/IE.

MeknpeaMeTHbIE CBSA3H

Nzyuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 kiacce oCylIecTBISIETCS C yUETOM COAEPKATENBHBIX MEKIIPEIMETHBIX
CBA3EH C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nouamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOIO IIO3HAHMS: SIBJIIEHWE, HAy4yHbId (akT,
runoTe3a, Gpu3nyecKkas BeIMUnHa, 3aKOH, Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC,
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOCKIMM HA OCH KOOPIMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOAHBIE DJIEMEHTAPHBIX (YHKUMHA, MPU3HAKU MOA0OMS TPEYroJbHUKOB, OMNPEAEICHUE IJIOMAIU IUIOCKUX (QUryp u
o0BbEMa Ted.

Buonocus: snexTpuyueckue SBICHUS B >KUBOM MPHUPOJE, KojeOaTeabHbIe IBMKEHHSI B KUBOM MPUPOJE, ONTUUYECKHE
ABJICHUS B )KMBOM IIPUPOJE, ACUCTBUE PAaIAALIMU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPABIX T, MEXaHU3Mbl 0O0pa30BaHUs
KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIBHBIA aHAIIN3S.

l'eoepagusa: MarHuTHBIE TIONIIOCa 3€MIIH, 3aJ1€KH MAarHUTHBIX Py, (POTOChEMKA 3€MHON MOBEPXHOCTH, MpeICKa3aHue
3EMJICTPSCEHHUM.

Texnonoeus: TAHUM IEKTPONEPENAY, T€HEPATOP NEPEMEHHOIO TOKA, MIEKTPOABUTrATENb, HHAYKIIMOHHAS IIeYb, paaap,
paguonpUEMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBU-neuyb, MpOEKIMOHHBINA ammapar, BOJIOKOHHAs ONTHKA, COJIHEUHAs
OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yuyebHoro mpenmera «®Pusnka» Ha ypoBHE CpelHero obdiiero oOpa3zoBaHus (0a30BbIA YPOBEHB) IOJIKHO
o0ecreynTsh JOCTUKEHUE CISAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «Du3nkay TOJDKHBI OTpa)kaTh TOTOBHOCTh M CIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJCTBOBAaTHCA CPOPMUPOBAHHOM BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEXKJECHHM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOIO
o0111eCTBa, pAaCHIMPEHUE KU3HEHHOTO OMbITa M OMNbITa JEATEIIBHOCTH B MPOIIECCE pPean3allMii OCHOBHBIX HANpaBJICHUI
BOCITUTATEJIbHOU JICSATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMK OOY4YaIONIIETOCsi KaK aKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCHICKOTO
00IIIeCTBA;

MIPUHATHE TPAJIUIIMOHHBIX O0IIIEUEIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTBH BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpECaX TPa)KTaHCKOTO O0IEeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH
B 00pa30BaTeIbHON OpTraHU3aIlNH;

YMEHHUE B3alMOJICCTBOBATH C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIIUSIMHU U Ha3HAUCHUEM;

TOTOBHOCTh K T'YMAQHUTAPHOW U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKOM TPaKIaHCKON UACHTUYHOCTH, TATPHOTHU3MA,;

IIEHHOCTHOE OTHOIIIEHHE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSM POCCHUCKUMX YUEHBIX B 00JaCTH (DU3UKH H
TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:



c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO0 U MIPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHbIE
HOPMBI U LICHHOCTH, B TOM YHCJIE B ICSTEIbHOCTU YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUas 3CTETUKY HAYYHOI'O TBOPYECTBA, PUCYIIETO (PU3HMUECKON HAYKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K pa3IU4HbIM cepaM MpodecCUOHANbHON AESITEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PU3UKOM U TEXHUKOH,
YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp OyAyIiel nmpodeccuu u peain3oBbIBaTh COOCTBEHHBIE KU3HEHHbIC TIJIAHBI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00J1acTh (PU3UKU HA MTPOTSIKEHUH BCEU JKU3HMU;

6) IK0JIOrHYeCKOr0 BOCTIMTAHHSA:

c(OPMHUPOBAHHOCTH 3KOJIOTMUYECKON KYJIBTYpbl, OCO3HAHHUE INI00ATBHOIO XapaKTepa IKOJIOTUYECKUX MTPOOIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JCHUCTBUU B OKPYXKAIOIIEH CpPEAe Ha OCHOBE 3HAHUS LEJEH YCTOMYMBOIO PAa3BUTHUSA
YeJI0BEYECTBA;

pacUIMpEeHHE ONBITA JEATETbHOCTH 3KOJIOTUYECKON HAMTPaBIEHHOCTH Ha OCHOBE UMEIOLIMXCS 3HAHUU 10 (PUBHKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOI HAYKU;

OCO3HaHHWE LIEHHOCTH Hay4YHOW JESITENIbHOCTH, TOTOBHOCTh B MPOIECCE N3YUYEHUsI (PU3BHKHU OCYIIECTBIATh MPOECKTHYIO U
MCCJIEI0BATENbCKYIO I€SITEIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble J1oruueckue AeMCTBUA:
CaMOCTOSTENIbHO (DOPMYJIMPOBAThH U aKTYaJM3UPOBATh MPOOJIEeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAETATH LETU AEATCIbHOCTH, 33J1aBaTh MApAMETPhI U KPUTEPUU UX JOCTUKECHUS,



BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHNS B PACCMATPUBAEMBIX (PU3NUECKUX SBIICHUSX;

pa3palaThiBaTh IUIAH pELIEHHUs] NPOOJEeMBbl C YYETOM aHaIM3a HUMEIOLIMXCS MAaTepHalIbHbIX M HEMAaTepHaJIbHBIX
pPECYpPCOB;

BHOCUTH KOPPEKTUBHI B JAEATEIBHOCTb, OEHUBATH COOTBETCTBUE PE3YJIHTATOB LIESIM, OLIEHUBATH PUCKH MOCIEACTBUN
NEeSATENbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATE PabOTy B YCIOBUSX PEaTbHOT0, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

BJIQJIETh HAYYHON TEPMUHOJIOTUEN, KIIOUEBBIMU OHATUAMU U METOJIaMU (PU3NYECKON HAYKH;

BJIQJIETh HAaBBIKAMHU Y4E€OHO-MCCIIENOBATENBCKOW M MPOEKTHOM IEATEIbHOCTH B O0JACTH (PU3UMKH, CIIOCOOHOCTBIO W
TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOMCKY METOJOB PEIICHUs 3a7a4 (PU3NUecKOro coaepKaHus, IPUMEHEHUIO Pa3InYHbIX
METO/0B ITI03HAHMUS;

BJa/I€Th BUJIAMU JIEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIpETallH, TPEeoOpPa30BaHUI0 U IPUMEHEHHIO
B Pa3JIMYHBIX YYEOHBIX CUTYALMSIX, B TOM YHCIIE IPU CO3/1aHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKU;

BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBS3M U aKTyaJIU3UpOBaTh 3a7ady, BBIIBUTaTh TMIOTE3Y €€ pelIeHUs, HaXOAUTh
apryMEHTHI JUIs 1I0Ka3aTeNbCTBA CBOMX YTBEPXKICHMM, 3a1aBaTh NapaMETPbl U KPUTEPUHN PELLICHHUS;

aHAJIM3UPOBAaTh IOJYyYECHHBIE B XOJ€ PEUICHUS 3aJayd pPE3yJIbTaTbl, KPUTHYECKH OLICHUBATh HX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJlayd B OOpa30BaTENbHOM JEATEIBHOCTH, B TOM YHUCJE MPU H3yYECHHH
bu3uKy;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTD 3HAHUS MO (PU3MKE B IPAKTHUUECKYIO 00JIaCTh )KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeN;

BBIJIBUTATh HOBBIE UJEH, NPEJIaraTh OpUruiHaIbHbIE MOAXOAbl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUS.

Pabora ¢ unpopmanmeii:



BJIQ/ICTh HABBIKAMHU TOJY4YeHUS HMHPOpMAIMK (PU3UYECKOTO COACPKAHMS W3 HCTOYHHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh MOUCK, aHaJIM3, CUCTEMAaTH3alMI0 U MHTEPHPETAuui0 MH(QOpMalMM pa3lIudHbIX BUIOB U
(dbopM npeacTaBICHUS;

OLICHMBAThH JOCTOBEPHOCTH HH(OpMALINH;

UCIIONIb30BaTh CpeICTBa HWHGOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUH B PEIICHUU KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3a/lad C COONIIOJCHHMEM TpeOOBAaHUM JPrOHOMHKHM, TEXHUKH O€30MacCHOCTH,
TUTUEHBI, PecypcocOepeKeHts], IPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMALlMOHHON 0€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIO COJEpKaHUS B pa3MUHbIX (popmarax ¢ yuyéTOM HazHayeHHUs UH(OpPMALUU U 1IeJIEBOM
ayJIMTOPHH, BBIOUPAsI ONTUMAIIbHYIO (DOPMY MPEACTABICHUS U BU3YAIU3aALUH.

KoMMyHUKAaTHBHbIE YHHBEpPCAJIbHbIE YYeOHbIe JeHCTBUS:

OCYILIECTBIIATH OOIIIEHUE HA YpOKaX (PU3UKH U BO BHE-YPOUHOM JICSITEIIBHOCTH;

pacrmo3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYAllMA U CMATYATh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M MCII0JIb30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHANBUIyaIbHON pabOTHI;

BBIOMpATh TEMATHKY M METOJbI COBMECTHBIX JEUCTBUN ¢ YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KJIOro 4jieHa
KOJUICKTHBA;

MPUHUMATh I COBMECTHOW ACATEIHHOCTH, OPTaHW30BBIBATH W KOOPAWHUPOBATH NEUCTBHS MO €€ JTOCTHIKEHUIO:
COCTABJISITh TUTAH JEUCTBHH, paclpeicisiTh POIM C y4éTOM MHEHHHA YYaCTHUKOB, OOCYXKIATh PE3YJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAauyeCTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAaHIbl B OOIIMI pe3yiapTaT MO pa3paOOTaHHBIM
KPUTCPHUSIM;

npeaiaraTh HOBBIC TPOCKTHI, OIICHUBATh UCH C IMIO3UIIMH HOBH3HBI, OPUTHHAILHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TMOBEJACHUE B PA3IMYHBIX CHUTYallUSX, MPOSIBIATH TBOPUYECTBO W
BOOOpakKeHHUE, OBITh HHUITHATHUBHBIM.



PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:
CaMOCTOSTENIbHO OCYIIECTBIISTh IO3HABATENBHYIO JEATEIBHOCTh B 00JIacTU (DU3UKM U ACTPOHOMHHM, BBISBIISTH
MpOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 331a4H;
CaMOCTOSITEJIBHO COCTAaBJISITh IJIAH PELICHHS PACUETHBIX M KAYECTBEHHBIX 33J1a4, IUIAH BBINOJHEHUS MPAKTHYECKOU
PaboTHI ¢ YYETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOUTCHMUIA;
J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUT;
JienaTh OCO3HAHHBINA BHIOOP, ApTyMEHTHUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;
OIICHUBATh TPUOOPETEHHBIN OIIBIT;
Croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO DJPYAUIMU B 007acTH (DU3UKU, TMOCTOSHHO TOBBINMIATH CBOM
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYAaI[MsM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh, OLIEHMBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM;
BJIa/ICTh HABBIKAMU MMO3HABATEIILHON PeIICKCUU KaK OCO3HAHUS COBEPIIIAEMBIX JIEUCTBUIM U MBICIUTEIIBHBIX MPOIECCOB,
UX PE3YyJIbTATOB U OCHOBAHMIA;
HCTIOJIBL30BaTh MPUEMBI peJIEKCUU JJIsl OLICHKU CUTYaIlMH, BEIOOpA BEPHOTO PEIICHNUS,
YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS IO UX CHUKECHUIO;
MPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB AEATEILHOCTH;
MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;
[IPUHUMATH MOTHBBI U aPTYMEHTBI APYTUX MPU AHAJIU3E PE3YIbTATOB ACATEIbHOCTH,
MPU3HABaTh CBOE MPABO U MPABO JPYTHX HA OUTUOKH.
B mporiecce qocTmKeHUs TUYHOCTHBIX PE3yJIbTAaTOB OCBOSHUSI TPOTrpaMMBbl 10 (pU3UKe Il YPOBHS CPEAHEro OOIIEro
o0Opa3oBaHus y 00YJarOIINXCSI COBEPIIICHCTBYETCS AMOIIMOHATIBHBIM UHTEIUICKT, MPE/IoIaraomuii chopMIUPOBAHHOCTS:



CaMOCO3HAHUS, BKIIOYAIONIETO CIOCOOHOCTh IMOHMMATh CBOE HMOIIMOHAILHOE COCTOSHUE, BUICTh HAIPABJICHUS
pPa3BUTHS COOCTBEHHOM AMOITMOHAIBHOM Cdhephl, ObITh YBEPEHHBIM B CEO€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHUE,
CIIOCOOHOCTH aIalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHUSM U TIPOSBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIFOYAIOUIEW CTPEMIICHUE K JOCTHXKEHHIO L€ U YCHEXY, ONTUMHU3M, WHUIHATUBHOCTb,
YMEHUE JICVCTBOBATh UCXO/ISI U3 CBOMX BO3MOXHOCTEM;

OMITATHH, BKJIIOYAIOIMIEH CIOCOOHOCTh ITOHUMATh AMOIMOHAJIBLHOE COCTOSHUE JPYTHX, YYUTHIBAaTh €ro MpH
OCYILIECTBJIICHUN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO M COTIEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpAaMBAaTh OTHOIICHUS C APYTUMHU JIFOABMHU, 3a00THUTHCA,
MPOSIBIIATh UHTEPEC U pa3periaTh KOHPIUKTHI.

IMPEJAMETHBIE PE3YJIBTATDBI

K xonity ooydyenust B 10 kacce npeameTHbie pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD
y 00y4Jaromuxcs yMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax pojib U MecTo U3k B (OPMUPOBAHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHUpA, B
Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOMN JAESTEIbHOCTH JIOJIEH;

YUUTHIBATh TPAHMIIBI TPUMEHEHUSI M3YYCHHBIX (PU3MUECKUX MOJENICH: MaTepuaibHas TOYKa, WHEpIMajbHas CUCTEMa
otrcuéra, aOCOJIOTHO TBEPAOE TENO, WUCATBHBIM Ta3, MOJEIN CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TeEJ, TOUCUHBIH
AIEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 33]1a4;

pacrio3HaBath (u3MUYecKue sIBJIEHUs (TIPOILIECChl) U OOBSACHITH MUX HA OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJSIPHO-
KMHETUYECKOM TEOPHUU CTPOCHHUS BEIIECTBA U DJICKTPOJMHAMHUKUA: PaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBMDKEHUE, CBOOOTHOE MaJICHUE TN, IBMXKCHHE 10 OKPY>KHOCTH, MHEPIHS, B3auMOeiCTBUE Ten, nuddy3usi, OpoyHOBCKOE
JIBMDKEHUE, CTPOCHHME JKHUIKOCTEW M TBEPABIX Tel, U3MEHEHHE 00BhEMa Tel MpU HArpeBaHUU (OXJIAXKIACHUH), TEIUIOBOE
paBHOBECHE, UCTIapeHUe, KOHACHCAIINsI, IIJIaBJICHUE, KPUCTAIUIM3AIMs, KUTIEHUE, BIAKHOCTh BO3/lyXa, MOBBIIICHUE TaBICHUS



rasa Ipu €ro HarpeBaHWU B 3aKPBITOM COCYE, CBA3b MEXKy NapaMeTpaMHu COCTOSIHUSA Ta3a B M30MpOIeccax, dMEKTPU3AIUs
TeJ, B3aNMOJICHCTBHUE 3apsJIOB,;

OIMHCHIBATh MEXaHUIECKOE JBMKCHHE, UCIIONIB3Ys (DU3MUECKHE BETMIMHBI: KOOPANHATA, ITyTh, IEpEMEIICHIE, CKOPOCTb,
YCKOpPEHHE, Macca Tejla, CHJla, UMITYJIbC Tela, KMHETHYeCKas SHEPrus, MOTEHIMaIbHAs SHEPrus, MeXaHudeckas padoTa,
MEXaHWYEeCKass MOIIMHOCTh; TPU ONHWCAHWHM TPABUIBHO TPAKTOBATh (PU3WUYECKUA CMBICT HCIOJb3YEeMBIX BEIWYWH, UX
0003HAYEHUS U €AUHUIIBI, HAXOIUTH (DOPMYJIBI, CBSI3BIBAIONINE JAaHHYIO (PU3UICCKYIO BETUINHY C APYTUMHU BETUIHMHAMM,

OMKCHIBATh U3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBICHUS, UCIOJb3Ysl (PU3MUECKUE BEITUYUHBI: JABICHHE
rasza, TemIeparypa, CpeIHss KHHETHYeCKash DHEpPrusi XaOTHUYECKOTO JBIKEHUS MOJIEKYJ, CpPeIHEKBaJpaTUUYHas CKOPOCTh
MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HHEPrus, pabora ra3a, KOIPGUIHUEHT TOJE3HOTO ACHCTBUS TETUIOBOTO
JBUTATENSI; TPU OMHCAHWUHM TIPABWJIBHO TPAKTOBATh (DM3MYECKUH CMBICT HCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYCHHS H
€AMHUIIBI, HAXOUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEJIMUYNHAM;

OMKCHIBATh H3YYCHHBIC JIIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJICKTPUYECKUE SBJICHHUS (IIPOLIECCHI), HCIOJIb3Ys
(¢u3MYEeCKUEe BEIMYUHBI: JJICKTPUUECKHI 3apsfl, AJIEKTPUYECKOE TI0Jie, HANPSHKEHHOCTH TOJIA, TMOTEHIMAN, Pa3HOCTh
MOTCHITUAJIOB; TPU OMWUCAHWW TPABWIBHO TPAKTOBATh (PU3WYECKHIA CMBICT HCIOJIB3YEMBIX BEIMYHMH, WX O0O3HAYCHHS U
SIMHUITBL;, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEIIMUYUHAMU;

aHAIM3UPOBaTh (HU3UYECKUE TPOIIECCH U SBJICHHSI, UCTIONB3Ysl (PU3MUECKHE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u 1l 3akonsl HproTOHA, 3aKOH COXpaHEHMS] MEXAaHUYECKOM YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIUIL
CYNEPIIO3UIIMA CHWJI, TPUHIIAI PABHOIPABUS HWHEPIHMAIBHBIX CHUCTEM OTCUETa, MOJCKYJSIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPeIHEH KHHETHUYECCKOW SHEPTHH TETUIOBOTO JBIKCHUS MOJICKYJI ¢ aOCOIFOTHON
TEMIIepaTypOH, MEepBBI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPAHEHHS JJICKTPUYECKOTO 3apsja, 3akoH KysoHa, mpu 3Tom
paznuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHMIBI, 00J1acTH)
MIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHIIUIBI JCHCTBUS MAIIWH, TPUOOPOB M TEXHUYCCKUX YCTPOWCTB; Pa3jinudaTh yCIOBUS HUX
0€301acHOr0 MCIOJB30BAHMS B TIOBCETHEBHOM JKU3HH;



BBITIOJIHATh KCIEPUMEHTBI MO MCCIEAOBAaHUI0 (PU3UYECKUX SIBJICHUUA M MPOLIECCOB C HCIOJIL30BAaHUEM MPSIMBIX U
KOCBEHHBIX H3MEpPEHUM, Mpu 3ToM (HopMyaupoBaTh NpoOiemy/3afady W TUIOTE3y y4eOHOTO SKCIEPUMEHTa, COOUpATh
YCTaHOBKY M3 MIPEIJIOKEHHOT0 000PY10BaHHUsI, TPOBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBJIATh MPSIMbIC U KOCBEHHBIC M3MEPCHHS (PU3NYECKUX BEJIMYHMH, TIPH 3TOM BBIOMpPATh ONTUMAJILHBIN CIIOCO0
M3MEPEHUS U UCTO0JIb30BATh U3BECTHBIE METO/IbI OI[EHKH MOTPEITHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMM BEIMYMHAMHU C HCIOJIb30BAaHUEM MPSMBIX HU3MEPEHUM, NMPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEIIMYHMH B BUJE TAOJHIl U
rpaduKoB, AeNaTh BHIBOABI IO pe3yIbTaTaM UCCIEI0BAHMUS;

cobJroaaTh npasuia 0€30MacHOTO TpyJa MpU MPOBEICHUH HUCCICIOBAaHUN B paMKaxX y4eOHOro 3KCIEpUMEHTa, y4eOHO-
HCCIICIOBATENIbCKON U TIPOCKTHOM JIESITEIBHOCTH C MCIOJIB30BAHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemaTh pacy€THbIC 3aJ]a4M C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbI0, HCHOJb3Ys (DU3UUYECKUE 3aKOHBI U MIPUHITUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3a7a4d BbIOUPATh (PU3UYECKYIO MOJENb, BBIACHATh (PU3UUECKHE BEIUYUHBI U (POPMYIIBI,
HEOOXOJIMMBbIC JJIsi €€ pEeIIeHUs], MPOBOJUTh PACUEThl U OIICHUBATh PEATBHOCTh IMOJYYEHHOTO 3HAuYeHUsS (U3UYECKOU
BEITNUMHBL;

pemaTh KadeCTBEHHBIC 3aJlayi: BBICTPAUBATH JIOTMYECKH HEMPOTHBOPEUMBYIO IEMOYKY PACCYXKICHUN C OMOpOM Ha
M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3UUECKUE SIBJICHUS;

WCTOJB30BaTh IMPU pPEIICHUHM YYEOHBIX 3aJa4 COBPEMEHHbIE WH(OPMALIMOHHBIC TEXHOJOTUU [JIsi TIOMCKa,
CTPYKTYPUPOBAHHMSI, MHTEPIPETAIIMA W TIPEIACTABICHUS YYCOHOW W HAyYHO-TIOMYJISPHOW WHGOpPMAIHMH, TOJYyYCHHOH W3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATH MMOJydYaeMyr0 HHPOpMAIIHIO;

MIPUBOJNTH IPUMEPHI BKJIa/Ia POCCUICKUX U 3apPYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPYXKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOpPETUUYECKUE 3HaHHUS MO (U3UMKE B TMOBCEAHEBHOM >KM3HMU ISl oOecrieueHusi 0e30MacHOCTH MpH
oOpallleHuH ¢ TPUOOpaMu U TEXHUYECKUMH YCTPOMUCTBAMU, VISl COXPAHEHUS 3I0POBbS U COOJIIOICHUSI HOPM IKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;



paboTaTh B TpYIE C BBIMOJIHEHUEM PA3UYHBIX COLMAJIBHBIX POJIEH, MIaHUPOBATh pabOTy TPYMIbI, PalHOHATBHO
pacrpenensiTb 00sS3aHHOCTU M IIJIAHUPOBATH JAEATEIbHOCTh B HECTAaHJAPTHBIX CUTYyallUsX, aJ€KBaTHO OIECHHBATH BKJIAJ
Ka)JIOTO U3 YUYACTHHUKOB TPYIIIBI B PELICHHE paccMaTpUBaeMOn poOIeMBbl.

K xoniy o6yuenust B 11 kjacce npeaMeTHbIe pe3ybTaThl Ha 6a30BOM YPOBHE JTOJDKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH
y 00y4aronmxcsi yMeHUM:

JEMOHCTPUPOBATh Ha TMPUMEpax posib U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOW HAYyYHOW KapTHUHBI MHUpA, B
pPa3BUTUU COBPEMEHHON TEXHMKM U TEXHOJOIMH, B HPAKTUUYECKOM JEATEIBHOCTH JIIOJEH, LEJIOCTHOCTh M EIMHCTBO
(bu3nYECKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl MPUMEHEHHSI M3yYEHHBIX (DM3MUECKUX MOJIEICH: TOYCUHBIM SJCKTPUUECKUN 3apsl, JIyd CBETa,
TOYCYHBI UCTOYHHK CBETA, A/IEPHAS MOJIETh aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO si/ipa MPH pelieHIH (PU3NIECKIX 3a1a4;

pacrno3HaBaTh (pu3nUecKue sABJIECHUs (MPOoLEcChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB 3JIEKTPOAMHAMUKH U KBAaHTOBOM
(GU3MKH: 3JIEKTpUYEcKasl MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE AEHCTBUSI TOKA, B3aUMOJCHCTBHE
MarHMToB, 3JIEKTPOMAarHUTHAs WHIYKIMs, NEHCTBUE MArHUTHOTO MOJI HAa NPOBOJHUK C TOKOM U ABWXKYIIMMCS 3apsn,
DIIEKTPOMArHUTHBIE KOJIEOAHUS W BOJIHBI, NPSIMOJMHEHMHOE pacHpOCTpaHEHUE CBETa, OTpPaKEHUE, MPEIOMIICHHUE,
uHTephepeHus, audpakius W Noispu3anusi CBeTa, AUCIepcus cBera, (QoTolanekTpudeckuit 3¢gdekt (dhoTodaddexr),
CBETOBOE /IaBJICHUME, BO3HMKHOBEHHME JIMHEWYATOro CHEKTpa aToMa BOAOPOJAa, €CTECTBEHHas M MCKYCCTBEHHas
pPaZOaKTUBHOCT;

OTHCHIBATh U3YUYCHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUIECKUE, MATHUTHBIC, ONTHUECKUE, IIEKTPUUECKYIO TPOBOANMOCTH
pa3INYHBIX CPel) W DJCKTPOMArHUTHBIE SBICHUS (TPOILIECCHI), UCTONB3YysS (HU3MUECKHE BEIHMYMHBI: SJICKTPUUECKUHN 3aps,
CHJIa TOKa, HJIEKTPUYECKOE HAIPsDKEHHUE, SJICKTPUYECKOe COMPOTUBIICHHUE, PA3HOCTh MMOTEHIIUANIOB, SJIEKTPOABIDKYIIAS CUIIa,
paboTa TOKa, HWHAYKIMS MAarHUTHOTO ToJisA, cujga Awmrmepa, cuia JlopeHna, WHAYKTHBHOCTh KATYIIKH, HHEPTHs
AJIEKTPUYECKOTO MU MarHUTHOTO MOJIeH, Mepruoa U YacToTa KoseOaHuil B KoieOaTelbHOM KOHTYpE, 3aps] U CHJla TOKa B
MPOIECCE TAPMOHNYECKUX AICKTPOMArHUTHBIX KOJeOaHM, (POKyCHOE pacCTOSTHUE W ONTHYECKAast CUJia JIMH3bI, IPU OMMCAHUH
MPABIJIBHO TPAKTOBAaTh (PU3WYECKUI CMBICT MCIOJIB3YEMBIX BETUYHMH, UX O0O03HAYCHHS W CIUHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;



OMKCHIBATh HM3YYCHHBIC KBAHTOBHIC SIBICHUS ¥ TIPOIECCHI, UCHOJIB3yS (U3UYECKUE BEIWYUHBI: CKOPOCTH
AJIEKTPOMATrHUTHBIX BOJIH, IJTMHA BOJHBI M YaCTOTA CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO/T TIOTy paciiaaa, SHEPTUs CBSI3U
aTOMHBIX sI7Iep, TIPU OTMHMCAHUW TPABWIBHO TPAKTOBATh (PU3WYCCKUN CMBICT HCIIOJIb3YEeMbIX BEIHYMH, UX O003HAYCHHS U
SAVHUITBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIME MAHHYIO (DU3HYECKYIO BEIWYMHY C APYTUMH BEIWYUHAMH, BBIYUCIISITH
3HaYCeHUE (DU3UICCKON BEITMYNHEI;

aHATM3UPOBATh (PU3NUYECKHUE MPOIIECCHl M SBICHHUS, UCIIONB3YS (PU3HUECKUE 3aKOHBI U MPUHIIUIEL: 3aK0H OMa, 3aKOHBI
MOCJIEIOBATEILHOTO U TMApaUIEIbHOTO COEIUHEHUs MPOBOJHUKOB, 3aKkoH Jlxoymns—JleHra, 3aKoH 3JIEKTpOMarHUTHOU
WHIYKIUW, 3aKOH MPSMOJIMHEHMHOrO pPACIpOCTPAHEHUs] CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHHS CBETA,
ypaBHeHHUe DiHITEWHA 111 PoTtodddekTa, 3aKOH COXpAHCHHS YHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3aps/ia, 3aKOH COXpaHEHUs MacCOBOTO YHCIIA, ITOCTYJIaThl bopa, 3aKOH panoakTUBHOTO pacmaaa, IpPH 3TOM
paznuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBHS (TpaHUIIbl, 00J1acTH)
MIPUMEHUMOCTH;

OTIpeeNATh HANPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO MOJIsi TPOBOJHUKA C TOKOM, CHIIBI AMIiepa v cuiibl JIopeHiia;

CTPOUTH U OMUCHIBATH M300paKEHHE, CO3JaBAEMOE INIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJTHATHh JKCIEPUMEHTHI 10 HMCCIICIOBAHUIO (U3MUCCKUX SIBICHHH M TIPOIECCOB C HCIOJIB30BAHUEM TMPSAMBIX H
KOCBEHHBIX H3MEpPEHHUil: mpu 3ToM (PopMynupoBaTh MpobiemMy/3agady W TUIOTE3y Y4eOHOTro JKCIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pPYyI0BaHMUS, IPOBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBJIATh MPSIMbIC U KOCBEHHBIC M3MEPCHHS (PU3NUECKUX BEJIMYHMH, TIPH 3TOM BBIOMpATh ONTUMAILHBIN CITOCO0
M3MEPCHHUSI M UCII0Ih30BaTh U3BECTHBIC METO I OIIEHKH ITOTPEITHOCTEH H3MEPEHUH;

MCCJICIOBATh 3aBUCUMOCTH (PU3MUYECKHX BEIUYMH C WCIIOJIH30BAHUEM IMPSMBIX U3MEPECHHIA: P dTOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3YNIHTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3NYECKHUX BEIMYMH B BUJE TAOJHUIl U TPaPUKOB, eTIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHNUS;

coOJTr0/1aTh TpaBMiIa 0€30MacHOTO TPY/a MPU MPOBEICHUN UCCIICIOBAaHUN B paMKaX y4eOHOTO SKCIICpUMEHTa, Y4eOHO-
HCCJICIOBATENIbCKOM ¥ TIPOCKTHOM JIEATEILHOCTH C HCIIOJIh30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB M J1a0OpaTOpPHOTO
000pyI0BaHUS;



pemaTh pacdéTHBIC 3a7]a4M ¢ SBHO 3aJaHHOW (DU3UYECKON MOJEIBIO, MCIONIBb3Ys (DU3NYECKUE 3aKOHBI M MPUHITUIIBI, Ha
OCHOBE aHajiM3a YCJIOBUs 3aJayd BbIOMpaTh (PU3NYECKYI0 MOJEb, BBIACIATh (U3WYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBIC ISl €€ peIIeHMs, MPOBOJAUTH Pacu€Thl M OLICHUBATh PEaJbHOCTb ITOJIYYEHHOTO 3HAYeHUs (PU3HYECKOMN
BEJIMYHUHBI;

pelaTh KaueCTBEHHbIE 3aJlayd: BBICTPAuMBATh JIOTMUECKHM HEMPOTHUBOPEUYMBYIO IEMOYKY PACCYXKICHUM C OMOpod Ha
M3YUYCHHbBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh IIPU PEIICHUWH Yy4eOHBIX 3ajlad COBPEMEHHBbIC HMH(POPMAIMOHHBIE TEXHOJIOTHH ISl TIOMCKa,
CTPYKTYpUPOBaHUS, MHTEPNPETAIIMU U TIPEACTaBICHUS y4eOHOW M HAyYHO-TIOMYJSpHOW HHGOpPMAIMM, TOJYYCHHOH M3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATH MOTYy4YaeMyr0 HHPOpMAITHIO;

OOBSICHATh MPUHIMUIIBI IEUCTBUS MalllMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyaTh YCJIOBHS UX 0€30MacCHOTrO
HCTOJIb30BaHUsI B TIOBCETHEBHOM KU3HU;

IPUBOJIUTh NPUMEPHI BKJIaJla POCCUMCKUX M 3apyOCKHBIX YUYEHBIX-(DM3UKOB B pPa3BUTHE HAYKH, B OOBSICHEHHE
MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJB30BaTh TEOPETUUECKHE 3HAHUS TO (U3MKe B TMOBCEAHEBHOW >KWM3HU Mg oOecredeHuss Oe30MacHOCTH TpHU
oOpailieHuu ¢ mprudopaMu U TEXHUUYECKUMH YCTPONUCTBAMHU, JJIsl COXPAHEHHUS 3/I0POBBS U COOTIOJICHHS] HOPM DKOJIOTUYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TpyMIe C BBIMOJHEHHEM Pa3JIMYHBIX COLMAJIBHBIX POJIEH, IUIAHUPOBATh PabOTy TPYyMIIbI, pallioOHAIBLHO
pacrpenensiTh 00sS3aHHOCTU U IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYallUsIX, aJ€KBAaTHO OIICHUBAThH BKJIAJl
Ka)XJI0T0 U3 YYaCTHUKOB TPYIMIIBI B PEIICHUE pacCMaTpUBaeMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne /it P Konrtpoannbie | IIpakruuyeckue (mudpp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnoreka [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso0o0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK
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Hroro no pazaeny

24

Pasznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
41 JueKTpocTaTika 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN 3JIEKTpUYECKHU TOK. TOKH B bubnnoreka [HOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Konrtpoannbie | IIpakruueckue (1udpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTHoe nosie. DIeKTPOMarHuTHas 11 1 3 bubnuorexa [JOK
' VHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4ecKHe U JIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
59 MexaHu4ecKHe U AIEKTPOMAarHuTHBIE 5 1 bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH
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OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
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Pa3znen 4. KBAHTOBASA ®U3UKA
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bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A7pO > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 Eggjﬁ;f;i?ﬁ}; £41c07¢
Hroro no pasneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 E;IESHE;T:;Z(L)I?U/I? £41007¢
Htoro no pazneny 4
Pe3epBHOE Bpems 3
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JOKYMEHT NOJANUCAH 3JEKTPOHHOHU NMOJANUCHIO
NOJJIMHHOCTDB JOKYMEHTA ITOATBEPXK/IEHA.
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