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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma kypca BHeypouHO# AesitenbHOCTH A 10-11 kiaccoB «30paHHBIE BOITPOCHI
¢u3ukn» paszpaboTaHa B COOTBETCTBUM C TpeOOBaHMSIMHM K OCHOBHOM 00pa3zoBaTeIbHOMN
nporpamme cpegHero odmiero odpazoBanus YOV «Cpennsist mkona JIeoHOBay.

Coneprxanue nmporpammbl «30paHHbIe BOIIPOCH (PU3UKK» HAPaBIEHO HA (OPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOUN KapTUHBI MUpa oOydatommxcs 10—11 krmaccoB Ha yriyOJIEeHHOM YpOBHE.

du3nka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPHUPOJIbL, BBICTYIAsl B KAYECTBE yUEOHOTO
IpeMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUI 00 OKpyXaloueM MUpE.
HIkonpHBIH Kypc (U3MKHM — CHCTEMOOOPA3YIOIIMN JJIs1 €CTECTBEHHO-HAyYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, pusnueckoil reorpadueir u actpoHomuei. Vcnonb3oBaHue U aKTUBHOE
MpUMEeHEeHHE GU3NYECKUX 3HAHUN ONpeeNsIeT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOT Uit
B cepe HSHEPreTHKH, TPAHCIOPTA, OCBOCHHMS KOCMOCA, MOJYYEHHUS HOBBIX MAaTEpUAIOB C
3aJJaHHbIMM CBOWCTBaMHU U Ipyrux. Mzyuenue pu3nku BHOCUT OCHOBHOM BKJIaJ] B (GOPMUpPOBAHHE
€CTECTBEHHO-HayYHOU KapTHHBI MHpa 00ydarommxcs, B (pOpMHUpPOBaHHE YMEHUH NPUMEHSATH
Hay4HbII METOJ| TO3HAHUS NIPH BHINOJIHEHUU UMHU Y4EOHBIX UCCIIEIOBAHU.

[Iporpamma no ¢uzuke «M30paHHbie BONIPOCH! (PU3UKI BKIIOYAET:

® cojepxaHue yueoHoro npeamera «Dusznkay o rogaM o0ydeHus;

® [UIAaHHpYEMBIE PE3yNIbTaThl OCBOCHHUS Kypca (PU3UKU HA YIIIyOJICHHOM YPOBHE;

® TEMaTU4eCKOEe IJITAHUPOBAHUE.

[Iporpamma Kypca BHeypouHOU aesitensHOCTH st 10-11 kimaccoB «30paHHbIe BOIIPOCH
¢dbuzukm» coorBeTcTBYET TpeOboBanusIM OI'OC COO K TIIaHUPyEMBIM JIHMYHOCTHBIM, TIPEIMETHBIM
U METanpeIMEeTHBIM pe3yiabTaTaM OOyueHHsI, a TAaKXKE YYUTHIBAET HEOOXOAMMOCTh pealu3aliuu
MEXIIPEIMETHBIX CBsI3ell (PU3MKM C €CTeCTBEHHO-HAyYHBIMU Y4eOHBIMU IIpeameraMu. B Hel
OTIPENIENAIOTCA OCHOBHBIC LIENM M3y4eHUs (PM3MKHU Ha YPOBHE CpelHEro olmiero oopa3oBaHHMs,
IUIAHUPYEMbIE  pe3yJdbTaThl OCBOEHMsS Kypca (U3MKM: JIMYHOCTHBIE, METallpeJIMETHbIE,
MpeaMeTHBIC (Ha yriayOJeHHOM YPOBHE).

Ha u3ydenune ¢pusuku Ha yriyOJIeHHOM ypOBHE CpeIHEro o0Iero oopa3oBaHus OTBOAUTCS
JOTIOJTHUTEIBHO K OCHOBHOM nporpamme 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B HEZIEINIO), B

11 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

B paGoueii nporpaMme Kypca y4TeHO coep:kaHue pado4deii NporpaMmmsbl
BOCIIMTAaHHUS IIKOJIbI. Peasn3anusi BOCIUTATEIbHOIO MOTEHIMAJIA JAOCTHIAeTCH Yepes:

- ycmawnosnenue 008epuUmenbHblX OMHOWEHUL MeXCOy yuumenem u Y4eHuKamu,
CnOCoOCMBYIOUUX NOZUMUBHOMY 80CHPUSIMUIO YYAUWUMUCS MPeDOBAHUL U NPOCLO yuumens,
AKMUBU3AYUU UX NO3HABAMENLHOU OesAMENbHOCTU,

- n06YIHCOeHUe WKOILHUKOS8 COONI00amb HA YPOKe 00WenpuHsamole HOpMbl NOBEOCHUs,
npasuna ooweHus co cmapuiumu (Vaumenamu) u C6epCmHUKAMU (WUKOJIbHUKAMU),

- npuejieyerue BHUMAHUs WKOLIbHUKOE K YEeHHOCMHOMY ACNeKmy usy4aemvlx Ha ypoKe
A6NEHUT, OpeaHu3ayuio pabomel demeli ¢ COYUANLHO 3HAYUMOU UHDOpMayueli;

- UCNOTIL308AHUE OCNUMAMETLHBIX BO3MONCHOCEL COOEPAHCAHUS YUeOHO20 npeoMema
yepes OeMOHCIMPAYUIo 0emsM RPUMEPOS OMEEMCMBEHHO20, CPANCOAHCKO20 NOBEOCHUS,
npPOosBIEHUS YeN08eKOII00UsL U 00OPOCEPOeYHOCMIUL,

- NpUMEeHeHUe Ha YPOKe UHMEPAKMUBHBIX POPM PAbOmbl: UHMEIEKMYAIbHbLE USDb,
oudaxkmuyeckutl meamp, OUCKYCCuu, pabomsl 6 napax, epynnosas paboma u op.;



- OpeaHu3ayuio wepcmea MOMUSUPOBAHHBIX U IPYOUPOBAHHBIX YUAUUXCS HAO UX
Heycnesarowumu 00OHOKIACCHUKAMU,

- UHUYUUPOBAHUE U NOOOEPIHCKY UCCAe008AMENbCKOU OesIMEIbHOCIU UKOIbHUKOS.

COJAEP)KXAHUE OBYYEHUA
10 KJIACC

Pazgea 1. Pusuka U MeTOAbl HAYYHOI' O MO3HAHUS

®usuka — Hayka o npupojne. HayuHble MeToAbl MO3HaHUSA OKpyxkarouero mupa. Poib
SKCTIEPUMEHTA ¥ TEOPUH B TIPOIIECCE MTO3HAHUS MPUPOJIBI. DKCTIEPUMEHT B (PU3HUKE.

MonenupoBanue Gu3MYecKuX SBICHUN U mporeccoB. Hayunsie runores3sl. dusnueckue
3aKOHBI U TeOpHH. [ paHUIIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pHHITUTT COOTBETCTBHSI.

Ponme u mecto ¢u3uku B (GOpMHPOBAHUU COBPEMEHHOM HAayyHOM KapTHHBI MHpa, B
MPAKTUYECKOU JIeSTETbHOCTH JIIOICH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmxkeHHe. OTHOCHUTENBHOCTh MEXAaHWYECKOro ABmkeHus. Cucrema
otcyeTa. Tpaekropus.

[lepemerienue, CKOpoCTh (CpeaHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KOOpAuHAT. CIIOXKEHUE MepeMENICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE MpsiMOJiMHEItHOe nBmKeHue. ['paduku 3aBUCHMOCTU
KOOpJMHAT, CKOPOCTH, YCKOPEHHSI, IyTH U NIEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBoboaHoe najeHue. Y ckopeHue cBOOOAHOTO MaAeHHUs.

KpuBonunerinoe nBuxeHue. JIBH>KEHHME MATEpHANIbHOM TOYKHA II0 OKPYKHOCTH C
MNOCTOSIHHOW IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, IMHEHHAsA CKOpPOCTh. Ilepron u yacrora
oOpamenus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHnueckue ycTporuCcTBa U MPAKTUUECKOE MPUMEHEHHE: CIUAOMETP, IBHXKEHUE CHAPSOB,
LETIHBIE U PEMEHHBIE TTEPEIaYn.

Tema 2. /lunamuka

[Tpunnun otHocutensHOCTH [Manuies. [lepsslit 3akoH HeroToHA. MHEepHnanbHbIE CUCTEMBI
OTCUeTa.

Macca tenma. Cwuma. Ilpunmun cynepniosunmu cuil. Btopoit 3akon HerooTtona s
MaTtepuanbHoi Touku. Tpernii 3akoH HploTOHA 1151 MaTeprUanbHbBIX TOYEK.

3akoH BcemupHOro TsaroteHus. Cuna Tsixectd. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKobkeHus, kauenus ). Cuna tpenust. Cyxoe tpenue. Cuna
TPEHUS CKONbXKEeHHs U cuia TpeHus nokos. Kosdduument tpenus. Cuna conpoTHBICHUS TPU
JIBU>KEHUU TE€Ja B )KUJIKOCTHU WJIU Ta3e.

[MoctynatensHoe U BpamateabHOE ABMKEHHE a0COIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpaleHus. [1neuo cuiibl. Y clioBUSI paBHOBECHS TBEPIOTO
Tena.

TexHudeckne yCTPOMCTBA W TPAKTUYECKOE NPHUMEHEHHWE: TOMMIUITHUKY, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Tema 3. 3akoHnvl cCOXpaHeHUsn 6 MEXAHUKE

Nmnynbc MaTepuanbHON TOUKH (Tea), CHCTEMbl MaTepUaIbHBIX ToUeK. MIMITynbe CUITBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITYlbca. PeakTHBHOE IBUKEHUE.

PaGota cuipl. MOIIHOCTh CHITBI.



Kunernueckass sHeprust MaTepuaibHOW TOUKHU. Teopema 00 M3MEHEHUM KHHETHUYECKOW
SHEPIHH.

[NorennuanbHas sHeprus. [loreHnManbHas s3HEPrus ynpyro aeGopMupoBaHHON NPY>KUHBI.
[loTenunanbHas 3Heprus Tena BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHnuanbHble U HEMOTeHUUANbHble CHibl. CBA3b pabOThl HEMOTEHLMAIBHBIX CHUJ C
M3MEHEHUEM MEXaHUYECKON 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM dHEPrUu.

VYnpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIep, NPYKUHHBII
MUCTOJIET, IBUKECHHUE PaKeT.

Pa3nes 3. MoJsiekyasipuasi pu3uKa ¥ TepMOANHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
Bpoynosckoe nasmxenue. nddysus. Xapakrep IBHKEHUS U B3aUMOJEHCTBUS YAaCTULL BEILIECTBA.
Mopenu cTpoeHHUs Ta30B, )KUIKOCTEH U TBEPABIX TET U 00BICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3THX Mozenel. Macca u pazMepsl Moiiekyil. KonnuectBo Bemectsa. [loctosnnas ABoranapo.

TemnoBoe paBHOBecue. Temneparypa u ee uamepenue. lllkana remneparyp Llenbcus.

Mognens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJIIPHO-KMHETHUECKONH TEOPHUH
WJeanbHOTO Taza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHell KWHETHYECKON DSHEepruu
TEIUIOBOTO JBMKEHUs yacTull ra3a. [llkana temnepatyp KenbBuna. ['a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa—Knanerpona. 3akon JanbTona. M3ompoiecchl B H€aIbHOM Ia3e C MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mpepcTaBieHHE H3OMPOLECCOB: HM30TEpMa, HM30X0pa,
n3zo0bapa.

TexHnyeckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OApOMETP.

Tema 2. Ocnoevl mepmoounamuxu

TepmonuHamMuueckass cucteMa. BHYTpeHHsS 3HEPrus TEPMOIMHAMMYECKOM CHCTEMBI U
crocoObl ee u3MeHeHus. KonuuecTBo TenaoTel U padoTa. BHyTpeHHsIsI SHEprusi 0AHOATOMHOIO
HJIeaJIbHOTO Ta3a. Buel Temionepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUSA, U3IIydeHHE. Y enbHas
TEIUIOEMKOCTB BelecTBa. KoJM4ecTBO TEIIOTHI IPH TEILUIONEPEaye.

[lonsitne 00 ammabatHOM mpouecce. [lepBbiii 3akoH TepMmoauHamuku. [lpumeHenue
IepBOro 3aKOHA TEPMOAMHAMUKH K H30mpoueccaM. I'paduueckast nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmonHaMuku. HeoOpaTHMOCTE POIIECCOB B TIPHPO/IC.

Tennosbie MamuHebl. [IpuHiune! neiicTBus TemnoBbix MamuH. [IpeobpazoBanus sHepruu B
TeTUIOBBIX MamnHax. Koadduuument nonesHoro neicreus TernoBoi mamunsl. [lukn Kapro u ero
K03(ppULIMEHT MOJIE3HOTO AeHCTBUSA. DKOJOTMUECKUE MPOOJIEMBbI TETJIOIHEPIETUKU.

TexHuyeckue ycTpoWcTBa M MPAKTUYECKOE IMPHUMEHEHHUE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIUOHED.

Tema 3. Azpecamnbie cocmoanun geujecmea. Dazosvie nepexoovl

ITapoo6pazoBanue 1 koHAeHcaus. Mcnapenne u kuneHue. AGCOIIOTHAs M OTHOCUTENbHAS
BJIQXXHOCTh BO3Ayxa. HachlmeHHbIN map. YenpHas TeIuioTa napooOpa3oBaHMs. 3aBUCUMOCTh
TEMIIEPATYPBI KUTIEHUS OT 1aBJICHUS.

TBepnoe Teno. Kpucramnmmyueckue u amopdHbie Teaa. AHU30TPONIHS CBOMCTB KPUCTAJIIIOB.
XKunkne xpucramiel. CoBpeMeHHble Marepuaibl. llnmaBneHue m kpuctamnusauus. Y aelbHas
TeruioTa miasiaeHus. Cyonumanus.

VYpaBHeHHE TeI0BOro OanaHca.

TexHuyeckue yCTpOHCTBA M MPAKTHUUECKOE NIPUMEHEHHE: TUTPOMETP M IICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH NIOJYyUEHHUS] COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB,
Y HAHOTEXHOJIOTHH.

Pasnen 4. DiekrpoguHamMmnka

Tema 1. Inekmpocmamuka

Onextpuzauust Tel. OJEKTpUYECKUH 3apsan. JlBa BHIA DJIEKTPUUYECKHUX 3apsiiOB.
[IpoBOAHMKY, TUANEKTPUKU U TIOTYNPOBOIHUKU. 3aKOH COXPaHEHHMSI SJIEKTPUYECKOTO 3apsiia.



B3aumopeiicteue 3apspoB.  3akoH Kynona. TodeuHelld  2neKTpUYecKHH — 3apsh.
Onextpuueckoe 1mnosie. HampsokeHHOCTh 3nekTpuueckoro mnosd. [lpuHuun cyneprno3unuu
JJIEKTPUYECKHUX MOJIeH. JIMHUY HANPSKEHHOCTHU JIEKTPUYECKOTO TOJIA.

Pabora cun anekrpocraruyeckoro nosis. [lorennuan. Pasnocts norennuanos. [IpoBognuku
U JURJIEKTPUKHU B AJIEKTPOCTATUUECKOM Mose. [{usnexkTpudeckas IpOHUIIAEMOCTb.

OnexkTpoeMKkocTh. KoHaeHcaTop. DIEeKTpPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEprus
3aps>KEHHOr0 KOHJIEHCATOPA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOII, 3JIEKTPOMETD,
AJIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJBHBIN
arnmapar, CTpyWHBIN IPUHTED.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toku 6 paznuunvlx cpeoax

DNEeKTpUYECKU TOK. YCJIOBHS CYLIECTBOBAHUS DJIEKTPUUECKOro TOKa. MICTOUHUKH TOKa.
Cuna Ttoka. [locToSHHBIN TOK.

Hanpspxenue. 3akon Oma 1715 ydacTka LETH.

DneKkTpuuecKoe COIIPOTUBIICHUE. Y nenpHOE COIIPOTUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, NapaIENbHOE, CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora snexTpuueckoro Toka. 3akon Jxoyns—JIenna. MOIMHOCTb 3JIEKTPUYECKOTO TOKA.

DIIEKTPOABMKYILASL CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA TOKa. 3akoH Oma 11
MOJIHOM (3aMKHYTOM) AJIeKTpudeckoit renu. KopoTkoe 3amMbIkaHue.

DJIEKTpOHHAs IPOBOIUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAJIJIOB
oT Temneparypsl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BaKyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[onynpoBonnuku. CoOCTBEHHass W TNPUMECHAs MNPOBOJUMOCTH IOJIYIIPOBOJIHUKOB.
CgoiicTtBa p—n-niepexoa. [1oynpoBoTHUKOBBIE TPUOOPHI.

DNeKTpUYecKuii TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. OJEKTPOJIUTHYECKAsS
aucconuanus. JIeKTPOIIN3.

DnexkTpuueckuil ToK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSATEIbHBIN pa3psia. MosHus.
[Tna3zma.

TexHudeckue ycTpoucTBa U MPAKTHUECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKM TOKa, »JJEKTpOHArpeBaTelbHbIE MPHOOPHI, AIIEKTPOOCBETUTENBHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBICHHS, BaKyYyMHBIH  THOJ, TEPMHCTOPHI H  (POTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN JUO/I, TAJIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA

IlocrosiHHble MarHWTBEL. B3anMopelcTBHE NOCTOSHHBIX MarHuTOB. MarHuTHoe IOJIE.
Bexrop marautHON MHAYKIMH. [I[pyHIMI Cynepno3uuyu MarHuTHBIX 1ojied. JIMHMY MarHUTHOM
uHAykunu. KapTuHa nMHMNA MarHUTHON MHAYKLUU MO IOCTOSIHHBIX MarHUTOB.

MaruutHoe mojie MpOBOAHMKA ¢ TOKOoM. KapTuHa nNMHMHA MHIYKIMM MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLEBOIO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmnsiT OpcTena. BzanmozeiicTBie NPOBOJHUKOB C TOKOM.

Cuna AmMriepa, ee MOAYJIb U HAaIIPaBJICHUE.

Cuna JlopeHmna, ee MOAyidb W HampaBieHHe. J[[BkeHHWe 3apsOKCHHOW YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuibl Jlopenua.

SIBneHue DIIEKTPOMArHWTHOM MHAYKIMHM. [IOTOK BEKTOpa MAarHUTHOM HMHIYKIHH.
ONEeKTpOABMKYIAs CUJIa MHIYKIUH. 3aKOH 3JIEKTpOMarHuTHOM uHayKuuu dapazes.

BuxpeBoe snekTpuyeckoe moisie. DIEKTPOABIKYIIAs CHUa HHAYKIUH B INPOBOJHUKE,
JBUKYLIEMCS IOCTYINATENBHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

[TpaBuio Jlenua.



NHaykTUBHOCTD. fIBI€HHE CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOUHYKIUU.

DHeprusi MarHUTHOT'O TOJISl KATYIIKH C TOKOM.

DNEeKTpPOMarHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M NPAKTHUECKOE TPUMEHEHHE: TIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, HHAYKLIIMOHHAS I1€Yb.

Paznen 5. KoJsieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumHble Koj1eOanus

KonebarenpHast cucrema. CBOOOIHBIE MexaHWYEeCKHe KoyieOaHusA. [apMoHHUYECKue
konebanusa. Ilepwon, wacrota, ammuutyaa U (a3a koneOGanuil. [IpyXKHHHBI MasTHUK.
MatemaTrueckuii MasiTHUK. Y paBHEHHE rapMOHUYECKHX Kojebanuid. [IpeBpatienue snepruu npu
TapMOHUYECKUX KOIEOaHUSX.

Konebarenpupiii koHTYp. CBOOOIHBIE AJICKTPOMATHUTHBIE KOJICOAHUS B HJICATHLHOM
KojeOaTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHHYeCKUMH U  3JIEKTPOMAarHUTHBIMU
kosneOanuamu. ®opmyna Tomcona. 3akOH COXpaHEHUS SHEPIrUU B UACAIBHOM KojieOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHyX/IeHHbIe MEXaHUYECKUE KOJeOaHMUs.
Pe3onanc. Beinyk/1eHHBIE 3JIEKTPOMAarHUTHbBIE KOJIeOaHHs.

[Tepemennpiii Tok. CuHyCcOMAQNBHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMILTUTYIHOE U ACHCTBYIOLIEE 3HAUCHUE CUJIbl TOKA U HAIIPSIAKEHUSL.

Tpanchopmarop. IlpomsBoacTBo, mepemada W MOTPeOJCHUE AIICKTPUUECKOW SHEPTrHH.
OKOJIOTUYECKUE PUCKM TpU IPOU3BOACTBE AJEKTpo3Hepruu. KynbpTypa ucnoiab3oBaHUSA
3JIEKTPOIHEPIUU B TOBCEHEBHOM )KU3HU.

TexHudeckue YCTPOWCTBA M IPAKTUYECKOE IPUMEHEHME: DJJIEKTPUYECKHHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIepeaay.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHble 60JIHbL

MexaHnyeckue BOJIHBI, yclioBUs pacnpocTpaneHus. [lepuon. CkopocTs pacipocTpaHeHUs
u nnuHa BonHBL [lomepedHble W MpoOJOJbHBIE BONHBL MHTepdepeHmms u nudpaxius
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCJIOBHSI M3JIy4EHUs 3JEKTPOMArHUTHBIX BOJH. B3anmuHas
opuenranus BektopoB E, B, V B anexrpomarautHoii BoiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpeloMJieHHe, noispuzanus, audpaxkuus, uHtepeperuus. CKOpPOCTb
3JIEKTPOMArHUTHBIX BOJIH.

[IIxkana 371€KTPOMAarHUTHBIX BOJH. [IpMMeHeHHE 3IE€KTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeleBUACHU. Pagronokanus.

DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpeibl.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi JAMArHOCTHKA B TEXHUKE W MEIUIMHE, pajap, paJuoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neyp.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. lIpsMonnHeliHOe paclipoCTpaHEHHE CBETA B OJHOPOJHON CpeJie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. IlocTpoeHune M300pa’keHHI B MJIOCKOM
3epKaie.

[lpenomnenune cBeta. 3akoHBI MpeNOMIICHHs cBeTa. AOCONIOTHBI  MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yroia MOTHOTO BHYTPEHHETO
OTpa)KEHHUS.

Hucnepcus ceeta. CiioxHbI cocTaB O6enoro ceera. Lger.



Cobupatonue W paccewBaroniye JUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHUE U
ONTHUYECKasl CHJia TOHKOMU JIMH3bL. [locTpoeHne n3o00pakeHuil B cOOUparONINX U pacCerBarOIINX
nuH3ax. @opMysa TOHKOW JIMH3BL. Y BEJIUUYEHUE, 1aBAEMOE JINH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUYECKON ONTHKHU.

BonnoBas ontuka. Wutepdepennuss cBera. KorepeHTHble HMCTOYHUKH. Y CIOBUA
Ha0JII0/IEHNsT MAaKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHLMOHHON KapTHUHE OT JBYX CHH(a3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [JudpakuuonHas pemeTka. YciaoBue HAOMIOJEHHUS TIUIaBHBIX
MaKCUMYMOB IpH MaICHUU MOHOXPOMATHYECKOT0 CBETA Ha TU(PPAKLIMOHHYIO PEIIETKY.

[lonspusanus ceera.

TexHuueckue yCTpoWcTBa M TpPaKTHYECKOE IMPUMEHEHHE: OYKH, JIyna, (oToarmnapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(paKkIMOHHAS pellIeTKa,
MOJIAPOU L.

Pa3nes 6. OcHOBBI crielUAJIBLHON TEOPUH OTHOCUTEIbHOCTH

I'panuipl IPUMEHMMOCTH KJIACCHMYECKOM MeXaHWku. llocTymarsl crnenualbHONM TEOpPUHU
OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTh MOJIYJs CKOPOCTH CBETa B BaKyyme, [MPUHLUII
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILIEHHUE JUTUHBI.

OHeprus U UMIYJIbC PENSITUBUCTCKON YaCTULIBI.

CBs3b MACCHI C DHEPTrUEH U UMITYJILCOM PEISATUBUCTCKON YaCTUIbI. DHEPrUs MOKOSI.

Pa3nes 7. KBantoBas Qpusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonsl. Dopmyna [lnanka cBsi3u sHEpruM POTOHA C €r0 YACTOTON. DHEPTHUS U UMITYIIBC
(dhotona.

Otkpeitne u wuccnenoBanue Qoroddpdexra. Onbiter A. I'. CroneroBa. 3aKOHBI
dhoroaddekra. YpaBuenne DitnmreitHa 1 hotoaddexra. «KpacHas rpanuna» poroaddexra.

Hasnenue cera. OnbiTe [1. H. Jlebenena.

XHUMHUECKOE IEUCTBHE CBETA.

TexHuueckue ycTpOHCTBA M IMPAaKTHYECKOE MPUMEHEHHUe: (OTOdIEMEHT, (POTOAATUHK,
coJHe4Has OaTapesi, CBETOAUO/I.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -yactuil. [lnanerapHas
mogenb atoMa. Iloctymarer bopa. U3nydenune u mornomeHnue (GOTOHOB MPH TMEPEXO/e aToMa C
OJIHOTO YPOBHSI 3HEPruu Ha Apyroil. Buasl cnektpoB. CekTp ypOBHEHN 3HEPTHHM aTOMa BOJIOPOA.

BosHOBBIE cBOMCcTBa yacTull. BonuHel ne bpoinsa. KoprnyckynsspHO-BOJIHOBOW JTyaau3M.

CHOHTaHHOE U BBIHYKJAEHHOE U3TyYEHHE.

TexHuueckne yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHUE: CIEKTPaJbHBIA aHAIIN3
(cmiekTpockor), 1azep, KBaHTOBBIM KOMIBIOTEP.

Tema 3. Amomnoe sopo

OKCHEpUMEHTBI, JOKa3bIBAIOLINE CII0KHOCTb CTPOCHHUS siipa. OTKPBITUE PalOaKTUBHOCTH.
Omnsitel Pezepdopna no onpeneneHuio coctaBa paJuoakTUBHOIO u3inydeHus. CoicTBa anbda-,
6eta-, raMMa-u3iydeHus. BiausiHue paJuoakTUBHOCTH Ha JKUBbIE OPraHNU3MBI.

OTtkpeITHE TPOTOHA U HENTpoHA. HyknmonHas monens siapa ['eiizendepra—lBanenko. 3apsin
sanpa. Maccosoe uncio aapa. M3oromnsl.

Anbda-pacniaz. DJIEKTPOHHBIN W MO3UTPOHHBIA OeTa-pacman. ['amma-m3nydeHue. 3akoH
PaaroaKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B siape. SnepHblie cuibl. JlegexT maccol siapa.

Snepusle peakuuu. JleneHue U CUHTES SIED.

SAnepupiii  peakrop. TepmosinepHbliii cunTe3. I[IpobieMbl W MepCHEKTUBBI  SAEPHOM
SHEPreTUKU. JKOJIOIMYECKHUE aCIIEKTHI IAEPHON SHEPTETUKH.

OnemeHTapHble yacTUllbl. OTKPBITHE TO3UTPOHA.



MeToab1 HAOMIOACHUS U PETUCTPAIIUU STIEMEHTAPHBIX YaCTHII.

@dynnaMeHTanbHBIE B3auMOiecTBUS. EquHCTBO (hrn3ndeckoi KapTHHBI MHpa.

TexHnyeckue ycTpolCTBa M NPAaKTHYECKOE NPUMEHEHHE: AO3UMETp, Kamepa BuibcoHa,
SIIEPHBINA PEaKTop, aToMHast Oomoa.

Pa3znea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Oranel pa3BuTHs acTpoHoMuH. [IprkiiaHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 3Be3gnoro Heba. Co3Be3ausi, spKue 3Be3/bl, INIAHEThI, UX BUTUMOE TBUKCHHE.

ConneyHas cuctema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprum CosHma W 3B€34. 3BE3fbl, MX
OCHOBHBIE XapaKTepUCTHKU. [lnarpamMmma «CreKTpalibHbIM KJIacC — CBETUMOCTDY. 3BE€3/1bI IIABHON
MIOCJIEJOBATEIbHOCTA.  3aBUCUMOCTh ~ «Macca — CBETHUMOCTb» JUIsl  3B€3J  TJIaBHOU
nocienoBarenbHOCTU. BHyTpeHHee cTpoeHue 3Be3n. CoBpeMEHHbIE NPEJICTABICHUS O
MIPOUCXOXKACHUU U 3Borounu CoslHLA U 3B€3/. DTallbl )KU3HU 3BE3].

Mneunsiii [TyTs — Hama ["anaktuka. [Tonoxxenue u nmxenue Connna B ['amaktuke. Turb
rajgakTuk. Pagnoranaktuku u kBazapbl. YepHble JbIPHI B sIAPAX TAJIAKTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa066ma. PaszOeranume ramaktuk. Teopwust
Bbonpuioro B3peiBa. PenukroBoe usnyyeHue.

MacmrabHas cTpykrypa Beenennoil. MeraranakTuka.

Heperennsie npo0iaemMbl aCTpOHOMUHU.

O06o0maronee NOBTOpeHUE

Ponp ¢u3WKu U acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAILHON U
3THYECKOH chepax AesITeTbHOCTH YEI0BEKa, POJib U MECTO (DU3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAayYHOH KapTHHE MHpa, poiib (u3nueckoil Teopuun B (OPMHUPOBAHUU TPEICTABICHHUNA O
(u3nueckoi KapTUHE MUpa, MECTO (PU3MUYECKON KapTUHBI MHpa B OOILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEACTABIECHUN O IPUPOJE.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBbI kypca BHeypouHO
nesiTesbHOCTH «30paHHbIe BOPOCHI (pU3HKN»

OcBoeHne Kypca BHEYpOUHOU nesATenbHOCTH «l30paHHbIE BONPOCH! (PU3MKHY» JTOJKHO
o0ecrneynTh JOCTUKEHHE CIEAYIOIIMX JIMYHOCTHBIX, METalpPEAMETHBIX W IPEIMETHBIX
00pa30BaTENIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YNBTaThl OCBOCHUSI y4eOHOro mpenmera «DPu3nMka» JOHKHBI OTpa)kaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYyYaloUIMXCs PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllUi, TIO3UTHUBHBIX BHYTPEHHUX
yOeXIeHMI, COOTBETCTBYIOIIMX TPAAULIMOHHBIM I[EHHOCTSM POCCHICKOTO  OOIlecTBa,
pacmmpeHne KU3HEHHOTO OMbITa M OMbITa ACATEIHLHOCTH B IPOIIECCE peaau3aliiil OCHOBHBIX
HaIpaBJI€HUN BOCIIUTATEIbHOM IEITEIbHOCTH, B TOM YUCJIE€ B YaCTHU:

1) rpakaaHCKOro BOCIIMTAHUSA:

C(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOYydYaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCHICKOr0 OOIIECTBa;

MPUHITHE TPATUIMOHHBIX OOIIEUYETOBEYECKUX TYMAHUCTUYECKUX M JEMOKPATHUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B HHTEpPECax TpakJaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHUE B3aMMOJICUCTBOBATh C COLMAIbHBIMM HWHCTUTYTAaMHU B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU JIE€ATEIILHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'Ppa)TaHCKOW MIEHTHYHOCTH, TAaTPUOTU3MA;

LIECHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHHSIM POCCHHCKUX
YUYEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO M TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHCJIE B JIESITEIIbBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

4) 3cTEeTUYEeCKOr0 BOCIUTAHMS:

3CTETUYECKOE OTHOUIEHUE K MHPY, BKIKOYAsk 3CTETUKY HAY4HOI'O TBOPYECTBA, IPUCYILETO
¢u3nveckoit HayKe;

5) TpyaoBoro BocnuTaHusi:

WHTEPEC K Pa3IudHbIM cepam MpoPeCcCUOHATBHOMN NEeATeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKONH M TEXHHMKOW, YMEHHE COBEpIlaTh OCO3HAaHHBIM BbIOOp Oyayieidl mpodeccun u
peanu30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CTIIOCOOHOCTH K OOpa30BaHUIO M CaMO0Opa30BaHUIO B 001acTu (PU3UKK Ha
MPOTS)KEHUU BCEH JKU3HU,

6) IK0JI0rHYeCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTD JKOJOTHUECKOW KYJIBTYPhl, OCO3HAHWE TJI00AJBLHOTO XapakTepa
IKOJIOTHUECKHUX TPOOIIEM;

IJTAHUPOBAHUE U OCYILIECTBIIEHUE ICHCTBUI B OKPYKAIOIIEN Cpeie Ha OCHOBE 3HAHUSA 1EJIeH
YCTOMYMBOI'O Pa3BUTHUS YEIIOBEUECTBA;

pacuupeHre OmbITa JCSITEIBHOCTH DKOJOTHUYECKOW HANMpaBICHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUM 10 PU3UKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS:



C(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HUECKON HAYKH;

OCO3HaHME LIEHHOCTU HayYHOW JAeATeNbHOCTH, TOTOBHOCTh B IpoIlecce U3ydYeHUs! (GU3UKU
OCYIIECTBIISITH MPOEKTHYIO U UCCIIETOBATENBCKYIO ACSITEIPHOCTh WHANBUAIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHI

I[Mo3naBaTe/bHBIE YHHBeEPCcAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue 1ecTBUA:

CaMOCTOSITENIFHO (OPMYJITMPOBATh M aKTyaJU3UpOBaTh NPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPENIETISATH 1IEH IESITEIbHOCTH, 33]1aBaTh TapaMeTPhl U KPUTEPUH UX JOCTHKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pacCCMATPUBAEMBbIX (PU3MUECKUX SIBICHUSX;

pa3pabaThIBaTh IUIAH PEIICHUS TPOOJIEMBI C YIETOM aHAIN3a UMEIONINXCS MaTepUaIbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIIBHOCTh, OLIEHHWBATH COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKHU MOCJIEACTBUI ESITEIILHOCTH;

KOOPJIUHUPOBATh M BBIMOJIHATH PAOOTYy B YCIOBHUSIX pPEAlbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOIIEM.

ba3oBbie ucciiefoBaTe/ibCKie AeHCTBUA:

BJIAJIETh HAyYHOM TEPMMHOJIOIHEH, KIIOYEBBIMHU MOHITHSIMH U METOJaMU (U3NYECKOM
HayKU;

BJa/IeTh HaBbIKAMHU Y4eOHO-HMCCIIE0BATEIbCKON U MPOEKTHOM NeATeIbHOCTH B 001acTu
(hU3HUKHN, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MTOMCKY METOJIOB PEIICHHUS 33134
(bu3MUYECKOro coaepkaHusl, MPUMEHEHHUIO Pa3IMYHbIX METO/I0B TO3HAHMUS;

BJIQJIETh BUJAMH JCATEIBHOCTH MO TMOJYYEHHIO HOBOT'O 3HAHHUSA, €r0 HHTEpIpEeTalluu,
peoOpa3oBaHMIO U IPUMEHEHHUIO B PA3JINYHBIX YU€OHBIX CUTYAIUSIX, B TOM YHUCIIE MPU CO3/1aHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a7ady, BbIIBUTATh
TUTIOTE3Y €€ PEIICHUS, HAXOAUTh ApTyMEHTHI JIJIs JJ0Ka3aTelIbCTBa CBOUX YTBEPIKICHUH, 3a]1aBaTh
rapaMeTpbl U KPUTEPUU PEILLICHHUS;

aHAJM3UPOBATH MOJYUCHHBIE B XOJI€ PEUICHUS 3314 Pe3yIbTaThl, KPUTUUECKH OIEHUBATh
UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON JEATEILHOCTH, B TOM
Yyclie TPU U3YYeHUH (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYalIUSM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACSITeTbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00J1acTei;

BBIIBUTaTh HOBBIE UJIEH, IPE/IJIaraTh OPUTMHAIIBHBIE TTOJIXO/IbI U PEILICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUSI.

PatGora ¢ undgopmaumeii:

BJIQJIETh HaBbIKAMU TOJIydeHUsI MH(PopManuu (HU3NIECKOTO COJACPIKAHUSI U3 WCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIATh IOWCK, aHalIW3, CHCTEMaTH3alUI0 H
WHTEPIpETaIio HH)OPMAIIUK Pa3TUIHBIX BUIOB U (POPM MPEACTABICHUS;

OIICHUBAThH JOCTOBEPHOCTH HHPOPMAIIHH;

WCIIONB30BaTh CpEACTBAa HH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUHA B
pEeIIeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3aJad C COOI0JeHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI, PECYPCOCOEPEKEeHUs, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHOW O€30MacHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEpKaHMS B PA3IMYHBIX (QopMarax ¢ y4eToM
Ha3HA4YeHUs HHPOPMAIINY U LIEJIEBOH ayAUTOPUH, BHIOMPAs ONTUMAIIbHYIO POPMY IIPEICTaBICHUS
Y BU3yaJIU3aliu.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA:

OCYIIECTBIISITH OOIIEHNE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU ACSTEIHHOCTH;

pacro3HaBaTh NPEINOCHIIKY KOH(MIMKTHBIX CUTYallUi U CMATYaTh KOHMIUKTHI;

pPa3BEpPHYTO M JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHUS C HCIIOIb30BAHHEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUIYaIbHON pabOThI;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX ICHCTBUI C y4eTOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKO0TO WIECHA KOJUIEKTUBA;

NIPUHUMATh LEJIM COBMECTHOM JESITEIBbHOCTH, OPIraHHU30BBIBATH M KOOPIMHUPOBATH
JEUCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATh IUIAH JEHCTBHN, pacIPEEsATh POJIM C Y4€TOM MHEHUI
YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKIOI'0 y4aCTHHKA KOMaHJbl B OOLIUI pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeaIaraTb HOBBIE INPOEKTHI, OLCHMBATh WICH C MO3ULIHMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKONU 3HAUMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B Pa3JIUYHBIX CHUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

Pery/iiTUBHbIE YHUBEpPCAJIbHbIE y4eOHbIE /1eiiCTBUA
Camoopranuszauus:
CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIBHOCTh B 00JacTH (U3MKU U
ACTPOHOMMH, BBISIBIIATH IPOOJIEMBI, CTABUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIFHO COCTABIIATH IUIAH PEIICHUS PAcUeTHBIX M KadeCTBEHHBIX 33/ay, IUIaH
BBIMIOJTHEHUS TPAKTUYECKOW pPabOThl € Y4ETOM UMEIOUIMXCA PEeCcCypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;
pacHMpsATh paMKH Y9eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEAMIOYTCHUN;
JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
peleHue;
OILIEHUBATh IPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHHUIO SPYAHUIIMU B 001aCTH (DU3HUKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHB.
CaMOKOHTPOJIb, IMOIIHOHAILHBIH HHTEJLIEKT:
JTaBaTh OIEHKY HOBBIM CHUTYallMsSIM, BHOCHTb KOPPEKTUBBI B ACSATEIbHOCTH, OIIEHHWBATH
COOTBETCTBHUE PE3YITHTATOB LEISIM;
BJIa/IeTh HABBIKAMH MO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JIEHCTBHIA
Y MBICIIUTENIFHBIX MTPOIECCOB, HX PE3YIbTATOB M OCHOBAHHIA;
WCIIOJIb30BaTh IpUEMBbI pedIeKCHUH AJI OIIEHKH CUTYaIlMH, BEIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATH PUCKU U CBOCBPEMEHHO NMPUHUMATDH PEIICHUS 110 UX CHIKEHUIO;
MIPUHUMATHh MOTHUBBI U apTyMEHTHI IPYTUX TIPU aHAJIHN3E PE3YIbTaTOB AESITEILHOCTH;
MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTaTK! M IOCTOMHCTBA;
MPUHUMATH MOTHUBBI U ApTYMEHTHI JPYTUX TPU aHAIHU3E PE3ybTaTOB JIEeATEeIbHOCTH;
MPHU3HABATH CBOE TMPABO U MPABO JPYTUX Ha OMIMOKH.
B nportiecce nocTrkeHUS TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI TIO (pHU3UKE IS
YPOBHS cpefHero olmiero oO0pa3oBaHus y OO0yUYaIOIIUXCS COBEPIICHCTBYETCS IMOITMOHAIBHBIN
WHTEJJIEKT, Mpenoararomui c)OpMUPOBAHHOCTD:



CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHHE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh YBEpEHHBIM B ce0e;

CaMOPETYJIMPOBaHUs, BKIIFOUYAIOIIET0 CAMOKOHTPOJIb, yMEHUE IPUHUMATE OTBETCTBEHHOCTh
3a CBOE MOBEJIEHNE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOIIMOHAILHBIM U3MEHEHUSIM U MTPOSBIISATH
TUOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAKOUIEH CTPEMJICHHE K JOCTH)KCHMIO LIEJIM U YCIIEXY,
ONTUMMU3M, NHUIMATUBHOCTh, YMEHHUE IEMCTBOBATH UCXO/Isl U3 CBOMX BO3MOYKHOCTEN;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIIBHOE COCTOSIHHE APYTHUX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTh BHICTPAWBATh OTHOILIEHUS C APYTUMHU
JIO/IbMH, 3a00TUTHCS, IPOSBIIATH MHTEPEC U pa3peiiaTh KOH(MIUKTEHI.

HPEIMETHBIE PE3YJIBTATHI
K konmy obydyenus B 10 Kiaacce mpeaMeTHbIe pe3ylbTaThl HAa YIIyOJIGHHOM YpOBHE
JIOJDKHBI OTpaKaTh C(HOPMUPOBAHHOCTD Y OOYYAOLINXCS YMEHHMN:
MOHUMAaTh poOJb (U3UKK B HKOHOMHYECKOH, TEXHOJIIOTHYECKOH, OSKOJIOTUYECKOM,

COLIMAJILHOW M 3THUYECKOM c(epax AESITETbHOCTU YeIOBEKa, poJib U MECTO (DM3UKU B
COBPEMEHHOM Hay4yHON KapTHHE MHpa, 3HAYCHHE OMMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOM M TPOTHOCTHYECKOW (DYHKIMIA (PHU3MUECKOM TEopuu — MEXaHUKH,
MOJIEKYJISIPHON (DPU3UKU U TEPMOJAMHAMUKHU, poJib GU3UYECKON Teopuu B (HOpMHpPOBaAHUU
IpeCTaBICHUN 0 (PU3NYECKON KapTHHE MUPA;

pas3nuyaTh yCIOBUS MPUMEHMMOCTH MoJenel (pU3NUeCKUuX TNl U MPOLECCOB (SBIEHUI):
MHEepLUaIbHAas CHUCTeMa OTcuéTa, abCOMIOTHO TBEPIOE TEJIO, MaTepHajbHAas TOYKa,
PaBHOYCKOPEHHOE JBI)KEHHE, CBOOOAHOE MajJeHue, abCOIIOTHO ympyras aedopManus,
abCOoIIIOTHO yNpyroe U aOCOMIOTHO HEYNPYroe CTOJIKHOBEHHSI, MOAEIH Ia3a, KHUJIKOCTU U
TBEPAOIro (KpUCTAIJIMYECKOr0) Teja, HJealbHbIA ra3, TOUYEUHBIH 3apsl, OJHOPOIHOE
JIEKTPUUECKOE T10JIE;

pas3ianyath ycJIoBuUs (TPaHULIbL, 001aCTH) MPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB, TOHUMATh
BCceoOmuil xapakrep (QyHIAMEHTAIBHBIX 3aKOHOB U OTPAaHUYCHHOCTH HCIIOH30BAHUS
YaCTHBIX 3aKOHOB;

aQHAIU3UPOBATh U OOBACHATH MEXaHUUECKUE MPOLIECCHI U SBJICHUS, UCIOJIb3Yys OCHOBHBIE
HOJIOKEHHUS U 3aKOHBI MEXaHUKH (OTHOCUTEJIBHOCTh MEXaHUYECKOr 0 ABHKEHHSL, (DOpMYJIbI
KWHEMATUKHA PaBHOYCKOPEHHOT'O IBM)KEHUS, IpeoOpa3oBaHus ['anumes s CKOPOCTH U
nepeMeleHus, 3akoHsl HproTOHA, NpHHOMI OTHOCUTENbHOCTH ['amunes, 3akoH
BCEMUPHOI'O TATOTEHUS, 3aKOHbI COXPAaHEHUS UMIIYJIbCa U MEXaHUYECKOW dHEPIUH, CBA3b
paboThl CUIIbl ¢ U3MEHEHHEM MEXaHMYECKOM 3HEpPruu, yCIOBUS PaBHOBECHUS TBEPAOTO
Tesia), MPU 3TOM HCHOJIb30BATh MATEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTb
YCIIOBUSL NMPUMEHUMOCTH (U3UUECKUX 3aKOHOB: IpeoOpa3oBaHuil 'anuiesi, BTOporo u
TPETHEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHHUs MMITYJIbCA U MEXaHUYECKON SHEPTHH,
3aKOHA BCEMHUPHOTO TATOTEHUS;

aHaAU3UPOBaTh U OOBSCHATH TEIJIOBbIE MPOLECCHI U SIBIEHUS, MCIOJb3ysd OCHOBHBIE
nosnoxenuss MKT u 3akoHBI MOJIEKYSIPHON (DU3UKU U TEPMOJUHAMUKH (CBSA3b JaBICHUS
HUJICUTBHOTO Ta3a CO CpeAHEd KHWHETHYECKOW DSHEPrue TEIIOBOTO JBUXKEHUS U
KOHLIEHTpalLeN €r0 MOJIEKYJI, CBA3b TEMIIEPATYPHI BEILIECTBA CO CPEAHEN KUHETUYECKOU
SHEPIrue TEIJIOBOIrO JBM)KEHMsI €ro 4YacTHUll, CBS3b JABICHUsA HICAIBHOIO rasa ¢



KOHIICHTpalMEN MOJIEKYJ M €ro TemIepaTypol, ypaBHeHue MeHaeneeBa—KnanelipoHa,
NEPBBIN 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS YJHEPTUH B TEIUIOBBIX IIPOLIECCAX ), TPU
39TOM HCIIOJIb30BaTh MAaTEMaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3blBaTh YCIIOBHS
IPUMEHUMOCTH ypaBHeHHs Menpeneesa—Knaneipona;

AHAM3UPOBATH U OOBACHATH ANEKTPUUECKUE SBICHHUS, UCTIOIb3YsS OCHOBHBIC MOJIOKEHUS
Y 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPaHEHUs AJIEKTPUUECKOro 3apsia, 3akoH Kyiona,
MOTEHUIUATBHOCTh 3JEKTPOCTATHUECKOTO MOJIsl, MPUHIIUI CYTEPHO3UIMH IEKTPUUECKUX
MoJIEH, TPU OSTOM yKa3blBas YCJIOBHS NPUMEHUMOCTH 3akoHa KyloHa, a Takxe
IMMPAKTUYCCKU BAKHBIC COOTHOIICHHA: 3aKOHBI Oma AJid ydaCTKa Oeny U OJid SaMKHYTOI\/JI
3JIEKTpUYEeCKOl 1enw, 3akoH Jlxoyns—Jlenna, npaBuna Kupxroda, 3akonsr Papanes s
IJEKTPOIIN3A);

OIINChIBATH q)mnqecxne OponeCChl U ABJICHUSA, HUCIHOJIB3YA BCIHMYUHBI: MCPEMCHICHUC,
CKOPOCTh, YCKOPEHHE, UMITYJILC T€a U CHCTEMBI TEJ, CHJia, MOMEHT CHJIbI, JaBJICHHE,
NOTEHIMATbHAS] YHEPTHsl, KUHETUYeCKasl SHepTrusi, MeXaHU4YeCcKasi SHeprus, paboTa CUIIbI,
[EHTPOCTPEMUTENLHOE YCKOPEHHUE, Cujla TSHKECTH, CHUJla YIPYroCTH, CHJIa TPEHUs,
MOIITHOCTb, SHEPTHs B3aMMOJICUCTBUS Tena ¢ 3eMJIEN BOJIU3H €€ TIOBEPXHOCTH, SHEPTHUs
yIpyroit gegopmMaiuy npyKUHbI, KOIMYECTBO TEIJIOTHI, a0CONIIOTHAS TeMIiepaTypa Tena,
paboTa B TepMOJIMHAMUKE, BHYTPEHHSSI YJHEPTHUS HII€aTHHOTO OJTHOATOMHOTO rasa, pabora
UJICAJIBHOTO Ta3a, OTHOCHUTENIbHAs BIaXHOCTh Bo3ayxa, KII/[ umeanbHOro TemioBoro
JIBUTATEJIS; SJICKTPUUYECKOE T10JI€, HAIIPSHKEHHOCTD 3JIEKTPUUECKOTO T0JIsL, HAPSHKEHHOCTh
II0JIA TOYCYHOT'O 3apsga UK 3apsaKCHHOI'O 11apa B BAKYYMC U B JUBJICKTPUKE, ITOTCHIUA
ANEKTPOCTATUUYECKOTO MOJISI, Pa3HOCTh MOTEHIINAIOB, YIEKTPOIBIDKYILAS CHIIA, CUJIa TOKA,
HaIpsKEHUE, MOIIHOCTh TOKAa, JJEKTpUYecKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa,
COTNPOTHUBIIEHNWE ydacTKa IIEMH C IOCJIEAOBATEIbHBIM U TapaJlIeIbHBIM COEAMHEHUEM
PE3UCTOPOB, SHEPTHUS NEKTPUIECKOTO MOJIsI KOHACHCATOPA;

OOBSACHATH OCOOEHHOCTH MPOTEKaHMs (PUIUUECKUX SIBICHUN: MEXaHHMUECKOe TBUKCHHE,
TEIUIOBOE JIBUKEHHE YacTHIl BEIIECTBA, TEMJIOBOE PaBHOBECHE, OPOYHOBCKOE JBH)KEHHUE,
mubdys3us, uUcnapeHue, KWUIEHWE W KOHJEHCAlus, IUIaBJI€HHWE MU KpUCTaJIM3alus,
HAIpaBJICHHOCTh  TEIUIONEpEeNauu,  dDJEKTpu3alus  Tell, HSKBUIOTCHLHAIbHOCTh
MOBEPXHOCTH 3aPSKEHHOTO MTPOBO/THUKA;

MIPOBOJIUTh HWCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (DH3WYECKON BETWYMHBI OT APYTOU C
UCIIOJIb30BAHUEM TNPSIMBIX HM3MEPEHUN, TMpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(uKCHpOBaTh PE3YNBTAThl TMOJYYCHHOW 3aBUCUMOCTH (DU3MYECKHX BEIMYUH B BUJC
rpaukoB C y4yeToM aOCONIOTHBIX MOTPEIIHOCTEH H3MEpPEHUM, JesaTh BBIBOJBI IO
pe3yabTaTam UCCIIECI0BAHUS,

NPOBOJNTH KOCBEHHBIE HW3MepeHus (U3NYECKUX BEINUYMH, TpPU OTOM BHIOHUPATH
ONTUMAJBHBIA  METOJ MW3MEpPEHHs, OICHUBATh aOCONIIOTHBIE H  OTHOCUTEIIEHBIC
HOTPEIIHOCTH MPSIMBbIX U KOCBEHHBIX U3MEPEHMUI;

IIPOBOJMTH OIBITHI IO MIPOBEPKE NPEJIOKECHHON THIIOTE3bI: IIIAHUPOBATh YKCIICPUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3HPOBAThH MOJYyYCHHbIE Pe3yNbTaThl U
JieJaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;

co0moaTh MpaBuia O€30MaCHOrO TpyJda IpU NPOBEIECHUU MCCIENO0BaHUHA B paMKax
y4eOHOr0 HKCIEpUMEHTa, MPAaKTUKyMa M Y4eOHO-MCCIIEZOBATEIbCKOM M IPOEKTHOM



JICSITEIbHOCTH C KCIIOJb30BAHHEM H3MEPHUTEIBHBIX YCTPOWCTB M  J1aOOPaTOPHOTO
00opy/IoBaHus;

pemaTh pacueTHhIC 3aJ]a4H C SIBHO 3aJaHHON U HESBHO 33JJaHHOW (PU3NICCKON MOJIEIBIO:
Ha OCHOBAaHUHU aHAJIN3a YCIOBUS 00OCHOBBIBATH BEIOOP (PU3NUIECKON MOEIIH, OTBEUAIOIICH
TpeOOBaHUAM 3allaud, MPUMEHSATh (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIATHI
(1)I/ISI/II-IGCKI/IX TeOpI/Iﬁ IIpyu HCIOJIb30BAHUU MATECMATHYCCKUX MCTOHNOB PCUHICHUA 3aaad,
NPOBOJIUTH pacyeThl HA OCHOBAHUW MMEIOIIMXCS TAaHHBIX, aHATH3UPOBATh PE3YIbTATHl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUYETOM MOIYUYEHHBIX PE3yIbTaTOB;

pelaTh KadyecTBEHHbIE 3a/lauM, TpeOyIole NPUMEHEHNsT 3HAaHUNA U3 Pa3HbIX pa3felioB
Kypca (PHM3HKH, a TaKKe HHTErpalid 3HAHUM W3 JPYruxX NpPEeAMETOB €CTECTBEHHO-
HAay4YyHOrO0 IMKJA: BBICTPAWBaTh JIOTMYECKYIO LENOUYKY pACCYKACHHM C OIOpOH Ha
U3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUECKUE SIBICHHUS;

UCTIONIb30BaTh TEOPETUUYCCKUE 3HAHUS NIl OOBSICHEHHS OCHOBHBIX TMPUHITUIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKHUX YCTPONUCTB M TEXHOJOTUYECKUX ITPOLIECCOB;

MPUBOJNTH MPUMEPHI BKJIaJIa POCCUHUCKHUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBICHEHHE IIPOIECCOB OKPYKAIOIIET0 MHUpPA, B pa3BUTHE TEXHUKU H
TEXHOJIOTHiA;

AHAJIM3UPOBATH U OLICHUBATHL MMOCJICACTBHUA GBITOBOP'I n HpOH3BOHCTB€HHOﬁ JACATCIBbHOCTU
YEeJIOBEKa, CBS3aHHOM C (U3MYECKUMHU TMPOIECCaMU, C TO3HMIMK IKOJOTHUUECKON
0€30MaCHOCTH, NPEACTABICHUNA O pPAlMOHATIBHOM IPHUPOJONOIB30BAaHIH, a TaKKe
Pa3yMHOM HCITIO0JIb30BAHUN )IOCTI/I)KGHI/Iﬁ HAayKN U TEXHOJIOTUN JUUISL HaHBHefImeFO Pa3sBUTHUA
YeJI0BEYECKOTO OOIIECTRA;

HNPUMEHSATh pa3inyHble cOocOoObl paboThl ¢ HHPOpManuell (U3NIECKOT0 COAEepKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHA, TIPH 3TOM HCIIOJIb30BATh
COBpEMEHHbIe HH(POPMALIMOHHBIE TEXHOJIOTHH JJIsl [IOUCKA, TepepabOTKH U MPeIbIBICHUS
y4eOHOI M Hay4yHO-NOMYJSIpHON HMH(pOpPMAIUM, CTPYKTYPUPOBAHHMS M HMHTEPIPETALUH
uHpOpMallMY, MOJYYEHHOM M3 pazIUYHbIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
NOJIy4aeMyl0 HH(POPMALIMIO U OLICHUBATH €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIUXCS
3HaHU, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHUKA UH(OpMaIUH;

IPOSBIIATE  OPraHU3allMOHHBIE M IIO3HABATCJIBHBIE YMEHHUS  CaMOCTOSATEJIBHOIO
npuoOpeTeHUs HOBBIX 3HAHUI B MPOIECCE BBIOJHEHUS MPOEKTHBIX U Yy4eOHO-
UCCIIeI0BAaTENLCKUX PadoT;

paboTath B IpyIIe ¢ UCTIOJIHEHHUEM PA3IUYHBIX COLIMAIBHBIX POJIeH, INIaHUPOBaTh padoTy
IPYNNbl, PalMOHAIBHO PpACHpENesaTh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsX,
aJICKBaTHO OLICHMBATh BKJIAJ KAKIOTO U3 YYAaCTHUKOB TIPYIIBI B  PELICHUE
paccMaTpuBaeMoil MpoOJIeMblI;

OpOsIBIATE ~ MOTHBaIMIO K  Oyaymiedl  mpodeccnoHanbHON — I€ATENbHOCTH IO
CHENHATBHOCTAM (PU3UKO-TEXHUIECKOTO TPOQHIIS.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHBIC pe3yibTaThl Ha YIUIYOJICHHOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

MMOHUMATb POJIb (PU3UKU B SKOHOMHYECKOM, TEXHOJIIOTUYECKOH, COITUAIIBHON U ATHYECKOM

cdepax AedaTeNbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOMN HayYHOH KapTHHE

MHpa, pOJb ACTPOHOMHUHU B IPAKTUYECKOM MNEATEIBHOCTH YEIOBEKA M JaJbHEWIIEM

Hay4YHO-TEXHUYECKOM pa3BUTUH, 3HAYEHUE OIMCATEIBbHON, CHCTEMAaTU3UPYIOIIEH,



OOBSCHUTENIBHO M TPOTHOCTUYECKONM  (QyHKumMid  ¢u3Myeckoil  Teopun  —
AIIEKTPOAMHAMUKY, CIEIHATFHON TEOPUH OTHOCHTEIBHOCTH, KBAHTOBOW (DM3UKH, POJIb
¢u3nueckoit Teopur B (GOPMUPOBAHUU MPEICTABICHUN O (PU3MUECKONW KapTHHE MHpa,
MecTO (pU3MUECKOM KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJIE;

paznuYaTh YCIOBHUS MPUMEHUMOCTH MOJENEH (PU3NYECKUX Te M MPOIECCOB (SIBICHUN):
OJTHOPOJTHOE DJIEKTPUUYECKOE U OJTHOPOTHOE MArHUTHOE TOJISI, TApMOHUYECKHE KOJIeOaHuUs,
MaTE€MaTUYECKUI MasITHUK, UACAIbHBINA MPYKUHHBIA MasgTHUK, TADMOHUYECKHE BOJIHBI,
UjeaIbHBIA KOJeOATEeNbHBIN KOHTYpP, TOHKAs JIMH3a, MOJEJIEH aTomMa, aTOMHOTO sipa U
KBAaHTOBOU MOJICIIH CBETA;

pa3ianyath ycJIoBUs (TPaHULIbI, 001aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BCceoOmuil xapaktep (QyHIAMEHTAIBHBIX 3aKOHOB U OTPAaHUYEHHOCTH HCIIOIH30BAHUS
YaCTHBIX 3aKOHOB;

AQHAJIM3UPOBATh U OOBICHATH SJCKTPOMATHUTHBIC TPOIECCHl M SBICHUSA, HCIIONB3Ys
OCHOBHBIE TIOJIOXKEHUSI M 3aKOHBl JJEKTPOJAMHAMUKA M CIELHAIBHOW TEOpUU
OTHOCHUTENIBHOCTH (3aKOH COXpaHEHHUsl JJIEKTPUUECKOro 3apsijia, cuia Ammepa, cuia
Jlopenua, 3aKOH »HJIEKTPOMAarHUTHOW WHAYKUWH, mpaBuio Jlenma, cBsa3p IJ1C
CaMOMHIYKIIMHU B 3JIEMEHTE AJIEKTPUUECKOM LEMU CO CKOPOCThIO U3MEHEHUS! CHIIbI TOKa,
HOCTYJIAThI CIIELUAIBHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHA);

aHAJTM3UPOBATh M OOBSICHATH KBAHTOBBIC MPOIECCH U SBICHHS, HCIIONB3YS TOJOXKCHUS
KBaHTOBOHM ¢u3uku (ypaBHeHue OiHmTelHa st (oTodpdexTa, MEepBbIA M BTOPOU
noctynatel bopa, mpuHIMN cooTHolleHHsI HeomnpeaeneHHocTer ['eitzenOepra, 3aKoHbBI
COXpaHEHHsI 3apsAJOBOTO M MAacCOBOTO YHCEN W DHEPTUU B SACPHBIX PEAKIHSIX, 3aKOH
PaaMOaKTHBHOTO pacmaza);

OMKCHIBATh (PU3UYECKHUE MPOLIECCHl U SBJICHHS, UCIONB3YS BEJIMYUHBI: HANPSXKEHHOCTD
3JIEKTPUYECKOTr0 MOJIS, TOTEHIUAI 3JIEKTPOCTATHYECKOIO MOJIsSI, PA3HOCTh MOTEHIMAJIOB,
3JIEKTPOJBMKYIIAS CUJla, MHAYKIMS MAarHUTHOTO MOJIs, MAarHUTHBIN MOTOK, cuiia AMIiepa,
WHJIYKTUBHOCTb, 3JIEKTPOJIBHXKYILAsl CUJa CAMOMHIYKLIMH, YHEPIHUS MAarHUTHOTO IIOJIS
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKUN HUMITYJIbC, IOJIHAS SHEPrUs, SHEPrUs IMOKOS
CBOOOJTHOM YaCTHIIbI, SHEPTHS M UMITYJIbC (HOTOHA, MACCOBOE YUCIIO M 3apsifl spa, SHEPTUs
CBSI3U S7PA;

OOBSICHATH OCOOEHHOCTH MpPOTEKaHWA (U3NUYECKUX SABICHHIA: SJIEKTPOMAarHUTHAs
MHIYKIUS, CAaMOWHIYKINS, PE30HAHC, HHTep(epeHus BOIH, AUGPAKIUs, TUCIEPCHs,
NIOJIHOE BHYTPEHHEE OoTpakeHue, (oTosnextpudeckuil a3¢pdext (potorddexr), anbda- u
Oera-pacnanbl siAep, raMMa-u3IydeHue snaep, (U3UUYECKUe NMPHHLIUIBI CIEKTPAILHOTO
aHanM3a u paboTHI J1aszepa;

OIpeNeNATh HaNpaBI€HUE WHIYKLUU MATHUTHOTO IOJIA IIPOBOJHHUKA C TOKOM, CHJIBI
Awmnepa u cunsl JlopeHna;

CTPOUTHb U300paKEHHE, CO37JaBaeMO€ IUIOCKUM 3€pKajoM, TOHKOM JIMH30M, U
PACCUYHUTBIBATH €0 XapaKTCPUCTUKHU,

HpI/IMeHSITI) OCHOBOIIOJIararommue aCTp0HOMI/I'-ICCKI/I€ IIOHATHA, TGOPI/II/I 1 3aKOHBI JIA
aHajau3a U OOBACHEHHS (PU3MYECKHUX IMPOIIECCOB, MPOUCXOAIINX B 3BE3/1aX, B 3BE3IHBIX
CHUCTEMAX, B MC)KFaHaKTquCKOﬁ cpe;[e; JOBUXXCHUA HC6CCHLIX TCJI, 9BOJIOLMK 3BC31 U
Bcenennolii;



NPOBOJUTh MCCJEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C HCIIOJIb30BAaHHEM
OpSMBIX W3MEPEHUH, IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YNIBTATHI
MOJIy4€HHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BHJIE€ TPAPUKOB C yI€TOM aOCOIOTHBIX
[OTPELIHOCTEN U3MEPEHUH, I€JIaTh BBIBOBI 110 pe3yabTaTaM UCCICIOBaHU;

NPOBOJUTH KOCBEHHBIE HW3MepeHus (U3NYECKUX BEIUYMH, TpPU OSTOM BHIOHUPATH
ONTUMAJbHBIA METOJ] HW3MEPEHHs, OLIEHUBaTh aOCOJIIOTHBIE U  OTHOCHUTEJIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

ITPOBOJAUTH OIIBITHI IO IIPOBEPKE HpGI[J'IO)KGHHOfI TUIIOTE3BI: IINIAHUPOBATh SKCIICPHUMCEHT,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH IMOJTYYCHHBIC PC3YJIbTAThI U
ACJIaTb BbIBO/J O CTAaTyCC npezmonceHHoﬁ THUIIOTE3bI,

OIMUCBIBATh MCTObI IMOJTYYCHHA HAYYHBIX aCTPOHOMHWYCCKUX 3H3HPII>1;

coOoaTh MpaBmiia OE30MacHOr0 TpyJda NpU MPOBEACHWU HCCIEIOBAHHNA B paMKax
yu4eOHOT0 JKCIEPUMEHTa, MPAKTUKyMa W Y4eOHO-HCCIEOBATETbCKON W TMPOEKTHON
NESATEIBHOCTH C WCIOJIB30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB W J1aOOPaTOPHOTO
o0opyoBaHus;

pemaTh pacyeTHBIC 3aJ]a4M C SBHO 33/IaHHOW U HESIBHO 3a/IaHHOM (PU3MUECKON MOJIEIIBIO:
HA OCHOBaHUM aHajW3a YCJIOBUS BHIOWpaTh (U3NYECKHUE MOJENU, OTBEYAIOIIHNe
TpeOOBaHUAM 3a/la4M, NMPUMEHATh (HOPMyYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJATHI
(bU3MYECKUX TEOPHH MPH HMCTOJIB30BAHMM MAaTEMAaTHYECKUX METOJOB PEIICHHS 3ajad,
HpOBOI[I/ITb pacqum Ha OCHOBAaHHWHU MMCIOIIMUXCSA JaHHBIX, aHaJII/I3I/IpOBaTB pe3y.]IbTaTbI )41
KOppeKTI/IpOBaTB METOAbI pemeHI/m C y‘—IeTOM HOJ'Iy‘—IeHHBIX pe3y.]'H)TaTOB;

pemaTh KauecTBEHHbIE 3a/1auu, TpeOyrollre MPUMEHEHUs! 3HaAHUM U3 pa3HbIX pa3fesioB
Kypca (U3HMKHM, a TaKKe HHTErpald 3HAHUH M3 JOPYruX HPEIMETOB €CTECTBEHHO-
HAay4YHOI'O ILMKJIA: BBICTPAMBAaTh JIOTMYECKYIO LENOYKY paCCyKICHHH C ONOpOH Ha
M3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U GU3NYECKUE SBICHMUS;

HCIIOJIB30BAaTh TCOPETUYCCKUE 3HAHUA JIA 00BSICHEHHS OCHOBHBIX IIPUHIIUIIOB pa6OTBI
N3MCPUTCIIbHBIX HpI/I60pOB, TCXHUYCCKUX YCTpOﬁCTB 1 TCXHOJIOTHYCCKUX IMPOLCCCOB,

NPUBOJIUTH MPUMEPHI BKIIAJa POCCUNCKUX U 3apYOEKHBIX yUEHBIX-(QU3UKOB B Pa3BUTHE
HayKW, B OOBSICHCHHE IIPOIECCOB OKPYKAIOIIET0 MHpPA, B pPA3BUTHE TEXHUKU H
TEXHOJIOTHIA;

aHAIM3UPOBATH M OLIEHUBATH MOCIEACTBHS OBITOBON U MIPOU3BOACTBEHHON JEATEIbHOCTH
YeNoBeKa, CBS3aHHOM C (U3WYECKMMHU MpOIEcCaMu, C TO3MLIUH HKOJIOTHYECKON
0€30MacHOCTH, TMPEACTAaBIECHUI O palMOHAIbHOM MPHUPOJIONOIL30BAaHUU, a TaKXKe
pa3yMHOM HCIIOJIb30BaHNU JOCTHKEHUI HAYKU U TEXHOJIOTUH JJIs JAJIbHEUIIIETO PA3BUTHUS
YeJI0BEYECKOro 00IIEeCTBA;

NPUMEHSTH Pa3IMYHBIE CIIOCOOBI pabOThI ¢ MHPOpPMAIUEH (HU3HMUECKOTO COMEPIKAaHUS C
UCTIOJIb30BaHUEM COBPEMEHHBIX HH()POPMAIIMOHHBIX TEXHOJIOTHIA, TIPH TOM HCIIOJIb30BaTh
COBpeMEeHHbIe HH(GOPMAIIMOHHBIE TEXHOJIOTHH AJIs TIOUCKA, TepepadOTKH U MPEAbIBICHUS
yueOHOW M Hay4YHO-TIOMYJIApHOM HH(GOpMALMH, CTPYKTYPUPOBAHUS M HMHTEPHpPETALUU
UHPOPMAIINHU, TIOIYYCHHOW W3 Pa3IUYHBIX UCTOYHHUKOB, KPHUTUYCCKH aHAJIM3UPOBATH
noJiydyaeMyro WH(OPMAIIHIO U OIICHUBATH €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCS
3HAHMMN, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHHUKA UH(OpMaILIHH;



OpOSIBIISITh  OpPraHM3allMOHHBIE W TIO3HABATENbHBIE YMEHHUS  CAMOCTOSITENILHOTO
npuoOpeTeHUs] HOBBIX 3HAHWH B TMPOLECCE BBHIMOJIHEHUS TPOCKTHBIX M y4eOHO-
HCCIIEeIOBATENIBCKUX paloT;

paboTaTh B rpymIe ¢ UCTIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, IUIaHUPOBATh PaboTy
TPYIIBL, PAalMOHAIBHO paCTpeNeysaTh ACSITEIbHOCTh B HECTAHAAPTHBIX CHUTYAIIHAX,
AZICKBATHO OLCHUBATH BKJIAJ KaXXAOIro0 M3 YYAaCTHHUKOB TIpyHIiibl B PCHICHUC
paccMaTpuBaeMoi poOJIEeMBI;

OpOSIBIISATh  MOTHBAIMIO K  Oyaymed  mpodecCHOHaIbHOW — EATENbHOCTH IO
CHEIHAIBHOCTIM (PU3UKO-TEXHUYECKOTO TPOdUIIS.
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