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IHosicHuTEe ILHAS 3aIIMCKA

HopmaTuBHbIE IPaBOBbIE, IPyrue J0KYMEHThI, HA OCHOBAHMHU U B COOTBETCTBHH ¢ KOTOPLIMHU pa3padoTaHa
padouasi nporpamMmma:

1 ®epepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIA CTAHAAPT CPEAHETO OOIIeTo OO0pa30BaHUsA, YTBEPKICHHOTO
npukazoM MunucrepcTBa oOpazoBaHusi U Hayku Poccuiickoit @eneparuu ot 17.05.2012 No 413 (B pen. ot 29.06.2017) «O6
yTBepkIeHnH deepalibHOro rocy1apCTBEHHOI0 00pa30BaTEIbHOTO CTaHAapTa CPeAHEro (HOJHOIro) 00IIero 00pa3oBaHUsy.

2. OcHoBHas obpazoBaresbHas mporpamma cpeanero odmiero oopazoanus ' 5OY COIL Ne4 r.0. Cei3paHs.

3. O.A.Kpesicanosa, .. Mskume. Pabouas nporpamma k muaun Y MK I'.51. MskumieBa. ®dusnka (yriayOieHHbINH YPOBEHBD).

10-11 xnaccer. — M.: Ipoda

Ucnonb3yembie Y4EOHUKHU:
Msixumies ['.5., CunsixkoB A.3. @usnuka. Mexanuka (yriayoneHHbri yposens). 10 kimace — M.: Jlpoda

Msikumies I'.5., CunsikoB A.3. MonekymnsipHas ¢pusuka. Tepmoaunamuka (yriayOnenusiil yposens). 10 kimace — M.: [Ipoda
Mskume ['.5., CunskoB A.3. ®usmka. DnekrpoauHamuka (yriayOneHHwii ypoBenb). 10-11 xkmaccst — M.: [poda
Msxumes I.4., CunskxoB A.3. @uzuka. Konebanus u BonHb (yriayOnaeHHbIN ypoBeHb). 11 kinacc — M.: Jlpoda

MskumeB [I'.5., CunaxoB A.3. ®usuka. KonebGanmss u BomHbl (yriyOsieHHBIH ypoBeHb). 11 xmacc — M.: Jlpoda
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1. Tlnanupyemble pe3yJibTaThbl OCBOCHHUS Y4eOHOI'0 NpeaIMeTa

JINYHOCTHBIMHM pe3yJibTaTaMM 00y4YeHHs (pU3MKe B CpeHel IKoJe SBJISIOTCH:

8 cghepe omHoulenull 06yuarOWUxcs K cebe, K c60emy 300p08bio, K NO3HAHUIO cebs — OPUEHTAINS Ha TOCTHKEHUE JIMYHOTO
CYACThsl, peATU3AlNI0 MO3UTUBHBIX >KM3HEHHBIX MEPCHNEKTUB, MHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEACIICHUIO, CIIOCOOHOCTh CTaBUTh LIETH M CTPOUTH YKU3HEHHBIC IJIaHBI; TOTOBHOCTh W CIOCOOHOCTH
obOecrieunTh cebe W CBOMM OJM3KUM JIOCTOMHYIO HU3Hb B IIPOLIECCE CAMOCTOSITENIBHOM, TBOPYECKOM M OTBETCTBEHHOM
NESATENIbHOCTH, K OTCTaWBAHMUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOIO MHEHHS, BbIpaOaThiBaTh COOCTBEHHYIO MO3UIUIO I10
OTHOLIEHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITUSM MPOILIOr0 U HACTOSAIIETO0 HA OCHOBE OCO3HAHMS M OCMBICIIEHUS] UICTOPHH,
OYXOBHBIX IIEHHOCTEW M JOCTWKEHHWW HAIIed CTpaHbl, K CAMOPAa3BUTHUI0O M CaMOBOCIMTAaHUIO B COOTBETCTBUU C
0OLIeYEeIOBEUECKUMHU LIEHHOCTSIMM M HJi€ajaMHi TPakJIaHCKOTO OOILIECTBAa; MPUHATHE U pealn3alus IEHHOCTEH 370pOBOro U
Oe3omacHoro oOpa3a >KW3HHM, OEepeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHWE K COOCTBEHHOMY (H3MYECKOMYy U
IICUXOJIOTUYECKOMY 3710POBBIO;

6 cihepe omuowenunl odbyuarowuxcs k Poccuu xax k Pooune (Omeuecmay) — pOCCHICKAsT UIEHTUYHOCTh, CIIOCOOHOCTH K
OCO3HAHUIO POCCHUMCKON HAEHTHYHOCTH B TOJHUKYJIBTYPHOM COIIMYME, YYBCTBO NPHUYACTHOCTH K HCTOPHUKO-KYJIbTYpPHOU
OOLTHOCTH POCCUICKOr0 Hapona U cynpbe Poccuu, maTpuoTusm, roTOBHOCTh K CiIyKeHHI0 OTE4ecTBY, €ro 3alluTe; yBaXKEHUE K
CBOEMY HapoAy, YyBCTBO OTBETCTBEHHOCTH Itepen PonuHo#, ropmoctu 3a cBOM Kpai, cBOow Poauny, mpounioe u Hacrtosiuee
MHOTOHAIIMOHAJIBHOTO Hapoja Poccun, yBakeHHe ToCy1apCTBEHHBIX CUMBOJIOB (Tep0O, diiar, ruMH); GopMHUpOBaHUE YBAXKEHUS K
PYCCKOMY A3BIKY KaK rOCyIapCTBEHHOMY s13bIKY Poccurickon denepannu, siBISIIOIIEMYCS OCHOBOU POCCUMCKOW MIEHTUYHOCTU U
IJIaBHBIM (DaKTOPOM HALIMOHAJIBHOTO CAMOONPENETEHUs; BOCIUTAHUE YBAXKEHUS K KYJIbTYpeE, SI3bIKaM, TPAJULUSIM U OObI4asim

HapOJI0B, IpokuBaromux B Poccuiickont denepanuu;
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8 cghepe omHowlenUuli 006YYAIOWUXCA K 3AKOHY, 20CY0apCmey U K 2partCOaHCKOMy obujecmsy — TpaKIaHCTBEHHOCTD,
rpaKJaHCKask MO3UIUS aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCHUMCKOrO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLHOHHBIC
npaBa U OOS3aHHOCTH, YBA)KAIOIIETO 3aKOH W TMPABOMOPSAOK, OCO3HAHHO NMPUHUMAIOIIETO TPATUIIMOHHBIE HAIlMOHAIbHBIC U
o0I1euesoBeYecKre TYMaHUCTHUYECKHE U IEMOKPATHYECKUE IICHHOCTH, TOTOBOTO K YYacCTHIO B OOILIIECTBEHHOM KU3HU; PU3HAHNE
HEOTUY>K/Ia€MOCTH OCHOBHBIX MpaB U CBOOOJ YENOBEKa, KOTOPhIC MPUHAIEKAT KAKIOMY OT POXKICHHS, TOTOBHOCTh K
OCYLIECTBJIEHUIO COOCTBEHHBIX MpaB W CcBOOOJ O€3 HapylleHHs IpaB M CBOOOA APYIMX JIMI, TOTOBHOCTh OTCTAWBaTh
coOCTBEHHBIE TIpaBa U CBOOO I YEJIOBEKA U IPak/IaHWHA COTJIACHO OOIENPU3HAHHBIM MPUHIIMIIAM U HOpMaM MEKTyHapOIHOTO
npaBa u B cootBercTBUM ¢ KoHctutynuen Poccuniickoit denepanuu, mpaBoBasi U MOJIUTHYECKAs TPaMOTHOCTb; MUPOBO33PEHHE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M OOILECTBEHHOW NMPAKTUKH, OCHOBAHHOE Ha JUAJOre KYJbTYyp, a
TaKk)Ke Pa3IMYHbIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHWE CBOETO MECTa B MOJHUKYJIBTYPHOM MHUPE; MUHTEPHOPHU3ALUSL
LEHHOCTEW JEMOKPATUH U COUHAIBHOW COMMAAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHWW B TPYIIE WIH
COIMAJIbHOW OpraHU3allii; TOTOBHOCTh OOYYaOIMUXCS K KOHCTPYKTHBHOMY yYacTHUIO B NMPHUHSATHUU PEIICHUMN, 3aTparuBaroninx
npaBa M MHTEPECHl, B TOM YHUCJIE€ B Pa3M4YHbIX (opMax OOIIECTBEHHON CaMOOPraHM3allid, CaMOYIpPAaBJIEHUS, OOLIECTBEHHO
3HAYMMOM JIESITENIbHOCTU; TPHUBEPKEHHOCTh HAECSAM HWHTEPHALMOHAIN3MA, APYXKObl, paBEHCTBA, B3aWMOIIOMOILIM HapOJOB;
BOCIIUTAHUE YBAXXUTEIBHOTO OTHOIIEHUS K HallMOHAJBLHOMY JOCTOWMHCTBY JIIOZCH, UX YYBCTBaM, PEJIUTHO3HBIM YOEKIICHUSM;
TOTOBHOCTh 00Y4arOIIMUXCs MPOTUBOCTOSATH UIECOJIOTUU IKCTPEMU3MA, HAlTMOHAIN3MA, KCeHO(HOOUH, KOPPYILUHU, TUCKPUMUHAIIUU
M0 COLMAJIBHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IPU3HAKAM U JIPYTUM HETAaTUBHBIM COLUAJIBHBIM SIBJICHUSIM;

8 cghepe omHoweHUll 00VHUAIOWUXCS C OKPYICAIOWUMU TH00bMYU — HPABCTBEHHOE CO3HAHHWE W TOBEJIEHHE Ha OCHOBE
YCBOEHHUS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOJIEPAHTHOIO CO3HAHMSI M TOBEJCHHS B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTH H

CIIOCOOHOCTH BECTH Auajior ¢ ApyruMu JroJAbMHU, JOCTUIaTb B HEM B3aUMOIIOHMMAHHA, HAXOAUTh O6H_II/I€ EJIU U COTPYyAHNYIATh
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JUIS UX JOCTHOXKCHUSI, TPUHIATHE TYMAaHUCTHUECKUX 1IEHHOCTEH, 0CO3HAHHOE, YBAKUTEIBHOE U T00OpOKeIaTeIbHOe OTHOIICHHE K
JIPYTrOMY 4eJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO; CIIOCOOHOCTh K CONEPEKUBAHUIO U (HOPMHUPOBAHUIO MTO3UTUBHOTO OTHOIICHUS
K JIIOJISIM, B TOM YHCJIE€ K JIMLIAM C OTPAaHUYECHHBIMUA BO3MOKHOCTSIMU 3J0POBBbSl U MHBAJIHJAM; OEpPEXKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIICHHE K (PU3MYECKOMY M TCHUXOJOTHYECKOMY 3J0POBBIO JIPYTHX JIIOJIeH, YMEHHE OKAa3bIBaTh IEPBYIO
OMOIIlb; (POPMUPOBAHUE BBHIPAKEHHOW B IMOBEJECHWM HPABCTBEHHOW MO3UIIMK, B TOM YHCIE CIIOCOOHOCTh K CO3HATEIHLHOMY
BBIOOpY 100pa, HPABCTBEHHOI'O CO3HAHUS M MOBEJCHHS HA OCHOBE YCBOEHHMS OOILEYEIOBEUECKHX LIEHHOCTEH U HPAaBCTBEHHBIX
YyBCTB (4€CTb, JOJT, CIPABEAJIMBOCTh, MIJIOCEPIUE U APYKEITIOOHE); KOMIIETEHIIUNA COTPYTHUYECTBA CO CBEPCTHUKAMHU, I€THbMHU
MJIQJIIIETO BO3pacTa, B3pOCIBIMH B 00pa30BaTENbHOM, OOLIECTBEHHO IOJIE3HOHM, YYEOHO-MCCIEIOBATEIbCKOM, MPOEKTHOW U
JIPYTUX BUJAX AEATEIbHOCTH;

8 cghepe omHoOwleHUl 00YUAOUWUXCA K OKPYICAIOWEMY MUPY, K JHCUBOU Npupooe, XYOOHCeCMBEHHOU Kyibmype —
MHPOBO33PEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH, 3HAYMMOCTb HAyKH, T'OTOBHOCTh K Hay4HO-
TEXHUYECKOMY TBOPYECTBY, BIAJCHUE TOCTOBEPHON HMHQOpMalMeld O MEPEIOBBIX IOCTHUKEHUSX W OTKPBITHSIX MHUPOBOU H
OTEUYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MHpa U OOIIECTBA; TOTOBHOCTh U CIIOCOOHOCTH
K 00pa3oBaHMIO, B TOM 4YHCIIE CaMOOOpa30BaHMIO, HA MPOTSKEHUU BCEW JKU3HU; CO3HATEIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY
00pa3oBaHUIO KakK YCJIOBHUIO YCIEUIHOW MNpodecCHOHANbHOM M OOLIECTBEHHOM JAEATEIbHOCTH; 3KOJIOTUYECKas KYJbTypa,
OepexHOe OTHOUIEHWE K PpOJAHOM 3emie, MPUPOJHbIM OorarctBam Poccur W Mupa, NMOHMMAaHHME BIMSHUS COLUATBHO-
DKOHOMHMYECKUX MPOLECCOB HA COCTOSHHE NPUPOJHOM M COLUMAJIBHOM CpENbl, OTBETCTBEHHOCTHh 3a COCTOSIHUE IMPUPOAHBIX
pECYpCOB, YMEHU M HABBIKOB Pa3yMHOI0 NPUPOAOINOJIb30BAHUS, HETEPIIUMOE OTHOLIEHHUE K JIEMCTBUSM, NPUHOCAIIUM BpEX
9KOJIOTUH; MPUOOPETEHUE OIbITa KOJOTO-HANPAaBICHHON NEATENbHOCTH; ICTETHMYECKOE OTHOIIEHHWE K MHUPY, TOTOBHOCTH K

ACTETUYECKOMY O0YCTPOUCTBY COOCTBEHHOTO OBITA;
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6 cghepe omnowenuti obyuarowuxcsa Kk mpyoy, 8 cgepe coyuanrbHO-9KOHOMUYECKUX OMHOWEeHUl — yBaXeHHE BceX (GopM
COOCTBEHHOCTH, TOTOBHOCTh K 3alIUTE€ CBOECH COOCTBEHHOCTH; OCO3HAHHBIM BbIOOp Oyayiell mpodeccu Kak ImyTh U Cocod
peanu3anuy COOCTBEHHBIX XKU3HEHHBIX TUIAHOB; TOTOBHOCTh 00YYAIOIIUXCS K TPYIOBOM MPOPECCUOHATBHOMN ACSITENBHOCTU KaK K
BO3MOXKHOCTH y4YacTHUsSl B PEIICHUU JIMYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAMOHAIBHBIX Mpo0OieM; MOTPeOHOCTD
TPYAUTHCS, YBOXKEHUE K TPYLy U JIOASIM TPyZAa, TPYAOBBIM TOCTHKEHHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE
OTHOLIEHHUE K Pa3HbIM BUJAM TPYAOBOU NEATEIbHOCTH, TOTOBHOCTh K CaMOOOCITYKMBaHUIO, BKJIIOYasi OOy4YE€HHUE U BBINIOJIHEHUE
JIOMAIIHUX 00s13aHHOCTEH.

MeranpeamerHbie pe3yiabTaTbl 00y4eHusi (u3nke B CpeAHell IIKOJe IMPeACTABJIEHBI TpemMsi TIpylIaMH
YHHBEPCAIbHBIX Y4eOHbIX 1eHCTBHI:

PerynsiTuBHBIC YHHBeEpCaIbHbIe YUueOHbIE 1eiiCTBUS

BrInmyckHUK Hay4uTCs:

* CaMOCTOSITEIBHO ONPENEIATh LEIH, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aa4u B 00pa30BaTeNIbHOM JESTEIbHOCTH U
KU3HEHHBIX CUTYaLHsIX;

* OLEHUBATH PECYPCHI, B TOM UHUCJIE BPEMsI U APYTHe HEMATepUaIbHbIE PECYPChI, HEOOXOAUMBIE ISl TOCTHIKEHUS
ITOCTABJICHHOW paHee LEIIH;

* COIMOCTABJIATH UMEIOIIUECS BO3MOKHOCTH M HEOOXOJUMBIE ISl JOCTHXKEHUS LIETN PECYPCHI;

* OpPraHu30BBIBaTh YPPEKTUBHBIN TOUCK PECYPCOB, HEOOXOAUMBIX JJI JOCTUKEHUS TOCTABICHHOM 1IeJIH;

* ONPENETATh HECKOJIBKO ITyTEN JOCTHKEHUS IOCTABIEHHOM 1IENH;

* BEIOMPATh ONTUMAIBHBIN TTyTh JOCTHXKEHUSI 1IETH C Y4eTOM () (PEKTUBHOCTH PACXOIOBAHUS PECYPCOB M OCHOBBIBASICH HA

COOOPaKEHUSIX ITUKU U MOPAJIH;



* 33/1aBaTh MMapaMeTPhI U KPUTEPUHU, TI0O KOTOPHIM MOYKHO OIIPEICITUTh, YTO 11EJTb TOCTUTHYTA;
* COITOCTABJIATH IMOJYUYCHHBIN Pe3ybTaT ACATCIBHOCTH C IIOCTABICHHOM 3apaHee 1EIbIO;
* OIICHHUBATh MOCJCACTBHUS JOCTHIKECHHUS ITOCTAaBICHHOM IIEJIM B yUeOHOM JESITCIIBHOCTH, COOCTBCHHOM YKU3HH U KU3HH
OKPYXaIOUIUX JIOICH.
Ilo3naBaTe/ibHbIE YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUSI
BBITyCKHHUK HAy4dUTCS:
* KPUTHYECKH OIEHUBATh U HHTEPIIPETUPOBATH HH(DOPMAIIHIO C PA3HBIX MO3HUIIHA;
* pacmo3HaBaTh U PUKCUPOBATH MPOTHBOPEYHS B MH(POPMAITMOHHBIXMCTOYHHUKAX
* HCTOJIb30BaTh Pa3IMUHBIC MOJICILHO-CXEMAaTUUECKUE CPEACTBA JJIs IPEACTABIICHUS BBISIBIICHHBIX B HH(POPMAITHOHHBIX
HCTOYHHUKAX MTPOTUBOPEUHIA;
* OCYIIECTBIIATH Pa3BePHYTHIH HHPOPMAITMOHHBINA ITOUCK U CTABUTh HA €r0 OCHOBE HOBBIC (yU4eOHBIC U TTO3HABATEIIHHEIC)
3a/1a4H;
* ICKaTh ¥ HAXOUTh 0000IIEHHBIE CTIOCOOBI pEIIeHUs 3a]1a4;
* IIPUBOJUTH KPUTHUYCCKHUE ApTyMEHTHI KaK B OTHOIIICHUH COOCTBEHHOTO CYXKJICHHS, TaK U B OTHOIIEHUU JISUCTBUH 1
CYXJICHUU IPYTroro;
* AaHAJTM3MPOBATH U MPE0OPA30BHIBATH MTPOOJIEMHO-TIPOTUBOPECUNBEIE CUTYAIINUH;
* BBIXOAUTH 32 PAMKH YU4€OHOTO MPEAMETA U OCYIIECTBIIATH IIeJICHANPABIECHHBIN MOMCK BO3MOXXHOCTH IITUPOKOTO TIEPEeHOCca
CPEACTB U CITOCOOOB JICHCTBHS,
* BBICTpaWBaTh WHAUBUIYAJIbHYIO O0Opa30BaTCIIbHYI0 TPACKTOPHIO, YUYWUTHIBAsS OTPAHUYEHHUS CO CTOPOHBI JIPYTHX

Y4aCTHHUKOB U PCCYPCHBIC OI'PaAHUYCHH,
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* MCHSTH M YJIEP)KUBATh pa3HbIC MTO3UIIMH B IIO3HABATEIHLHON JIEATEILHOCTH (OBITh YYCHUKOM U yuuTeIeM; (OpMYIUPOBAThH
00pa3oBaTeNbHBIN 3alPOC U BBHITIOJHATH KOHCYJIbTAaTUBHBIC (DYHKITUHU CAMOCTOSITEIIBHO; CTaBUTh MpoOJeMy U paboTaTh HaJ €
pelIeHreM; YIPaBIsiTh COBMECTHOM MO3HABATENBHOUN AESITEIbHOCTHIO U MOTUYUHATHCS ).

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE e CTBUSA
BrinmyckHUK HAy4uTCs:
* OCYIIECTBJIATH JACIOBYI0 KOMMYHHUKAITMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMU (KaK BHYTpHU 00pa3oBaTeIbHON

OpraHu3alliy, TaK U 3a €€ MpeIeiamu);

* IIpU OCYIIECTBIICHUH IPYNIOBOUN pabOThI OBITH KaK PYKOBOJUTENEM, TaK U WICHOM MIPOEKTHOW KOMaH bl B pa3HbIX POJISIX
(reHepaTopoM HIeH, KPUTUKOM, UCIIOTHUTENIEM, IIPE3CHTYIOIINM | T. 11.);

* Pa3BEPHYTO, JIOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAaHUEM aJICKBATHBIX (YCTHBIX M MUCHMEHHBIX )
A3BIKOBBIX CPEJ/ICTB;

* pacro3HaBaTh KOHGIUKTOTEHHBIC CUTYAIlMHU K IIPEI0TBpAIaTh KOHMIUKTHI 0 UX aKTUBHOM (ha3bl;

* KOOPAWHUPOBATH U BBIMOJHATH PA0OTY B YCJIOBUSX BUPTYAJTIBHOTO B3aMMOACHCTBUS (UJIM COUETaHUS PEAIbHOTO U
BUPTYaJIbHOIO);

* COTJIACOBBIBATH IMO3UITMHU YWICHOB KOMAH/IbI B TIpOIlecce pabOThI HaJl OOIIUM ITPOTYKTOM/PEIICHUEM;

* MPECTABIATH MyOJIMYHO PE3yIbTaThl MHANBUAYATHLHON U TPYIIIIOBOM JEATEIHLHOCTH, KaK MEPE 3HAKOMOM, TaK U Mepe]
HE3HAKOMOW ayJIUTOPUEH;

* ToAOUPATh MAPTHEPOB JJISI IEJTOBOM KOMMYHHUKAIIMH, UCXO/Is1 U3 COOOPAKEHUM pe3yIbTaTUBHOCTH B3aUMO/ICHCTBUS, a HE

JINYHBIX CUMIIATHUH;



9

* BOCIIPUHUMATh KPUTUYECKHE 3aMEUYaHUS KaK pecypc COOCTBEHHOTO Pa3BUTHS, * TOYHO U €MKO (OpMYyIHpOBATH Kak
KPUTHUYECKUE, TaK U 0JI00pUTENHbHBIC 3aMEUaHus B aApecC IPYTUX JIIOACH B paMKax JeJI0BOM U 00pa30oBaTeIbHON KOMMYHHKAIIWH,
u30eras Mpu 3TOM JUYHOCTHBIX OLEHOYHBIX CYKICHUM.

IIpeaMeTHbIE pe3yabTaThl 00yueHHs: GPU3HKe B CPeAHEH IIKO0JIe

BrimyckHuK Ha yriyOJeHHOM yPOBHE HAyUUTCS:
* OOBSCHATH M AaHAJIU3UPOBATH POJIb U MECTO (DPU3UKU B (DOPMUPOBAHUH COBPEMEHHON HAYYHOUH KapTUHBI MUPA, B PA3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JIESITEIbHOCTH JIFOJIEH;
* XapaKTepU30BaTh B3aMMOCBS3b MEXAY (PU3HKOM U IPYTMMH €CTECTBEHHBIMU HAYKaMU;
* XapakKTepu30BaTh CUCTEMHYIO CBSA3b MEK/1y OCHOBOIIOJIArAIOIIMMH HAYYHBIMU IMOHATUAMU: IIPOCTPAHCTBO, BPEMSL, MATEPUS
(Be1ecTBO, M0JIE), ABMKEHHE, CUIIA, YHEPIHS;
* NTIOHUMATh U OOBSICHATH LIEJIOCTHOCTh (PU3NYECKON TEOPUH, Pa3IMYaTh TPAHULIBI €€ MPUMEHUMOCTH U MECTO B Py IPYTUX
(bU3HUECKUX TEOPHIL;
* BJIQJIETh MNPHUEMAMH IOCTPOCHUS TEOPETUYECKHX J0KAa3aTeIbCTB, a TAKXKE MPOTHO3MPOBAHUS OCOOEHHOCTEHW MpOTEKaHUs
(bu3znyecKkux SBJIECHUM W TMPOLIECCOB HAa OCHOBE IMOJIYYEHHBIX TEOPETUYECKUX BBIBOJOB M JOKA3aTEJbCTB; ® CaMOCTOSTEIbHO
KOHCTPYUPOBATh SKCHEPUMEHTAJIbHBIE YCTAHOBKU JIJIi MPOBEPKU BBIABUHYTBHIX THUIIOTE€3, PACCUUTHIBATH AaOCONIOTHYIO U
OTHOCHUTEJBHYIO ITOIPEIIHOCTH;
* CaMOCTOSITEIHLHO TUTAHUPOBATH U MPOBOJAUTH (PU3NIECKUE IKCIIEPUMEHTHI,
* pemaTh NPaKTUKO-OPHUEHTHUPOBAHHBIE KAYECTBEHHBIE U pacUeTHhIE (PM3MUECKHE 3a]]a4H KaK C OTIOPOil Ha U3BECTHHIC
¢uznyecKre 3aKOHbI, 3aKOHOMEPHOCTH M MOJIEJIU, TaK U C ONIOPOM Ha TEKCTHI ¢ U30BITOYHON HHPOpMAIIHEil;

* OOBSICHATH I'paHUIbl IPUMCHCHUA N3YYCHHDBIX (I)I/ISI/ILI€CKI/IX MOI[GJ'ICﬁ IIpHu pCIICHUHA q)HBI/ILIeCKI/IX N MCKIIPCAMCTHBIX 3a/1a4,
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* BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIMNX (PU3HIECKIX 3aKOHOMEPHOCTEH 1 3aKOHOB;
* XapaKTEepU30BaTh II100ATHHBIC TPOOJIEMBI, CTOSIIINE TIEPE YETOBEUECTBOM: SHEPTETHUECKHE, CHIPhEBBIC, YKOJIOTHICCKUE U POJTh
(GU3UKY B PEIICHUH dTUX MPOOIIEeM;
* 00BSICHATH MPUHITUIIBI pA0OTHI M XapaKTEPUCTUKU U3YUYCHHBIX MAIIMH, IPUOOPOB U TEXHUYSCKHUX YCTPOUCTB;
* OOBACHATH YCIOBUS TPUMEHEHHS (PU3MUECKUX MOJAENeH NpH pemieHnr (QU3NYecKux 3a7ad, HaXOIUTh aJCKBATHYIO
MPEIOKEHHON 3a/1aue (U3UYECKYI0 MOJIeNb, pa3peliaTh MpodiaeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWUW, TaK U MPHU TTOMOIIH
METO0B OLICHKH.

[IprMeHUTEBHO K TEMaM Kypca YIEHUK CMOKET:

— 3HATh:

MPEAMET U METOBI UCCASAOBAHUS QU3UKHU; CTPYKTYPY (PU3HUECKUX TEOPHA, METO HAYIHOTO TIO3HAHUS, OCOOCHHOCTH
u3ydeHus (PU3MKY;

— OOBACHSTH SIBIICHUS:

MOCTYIIATEeILHOE JBWIKEHUE; IBW)KCHHE IO OKPYKHOCTH C TIOCTOSHHON 110 MOJYJIO CKOPOCTHIO; JIBIDKCHHE TeEla,
OpOIIEHHOT0 TMOJT YIJIOM K TOPHU30HTY; CBOOOJHOE TaJeHHE TeJl; OTHOCHUTEIBLHOCTh JBW)KCHUS, WHEPIUS;, B3aUMOJICHCTBUEC;
BCEMUPHOTO TATOTCHUS, YIPYTOCTH, TPEHHUS, HEBECOMOCTH U TIEPErPY3KH; BpallaTeIbHOE IBHKEHNE, pABHOBECHS TBEPAOTO TEIa;
nedopMari TBEPABIX TE, JaBJICHUE B )KHIKOCTIX M Ta3ax, IMOJIET Te;, KoJieOaTeIbHOE JBMKCHHE, CBOOOHBIC, 3aTyXaloIINe
U BBIHYXJICHHBIC KOJeOaHMs, PE30HAHC, aBTOKOJEOaHMs, MPEBPAICHUE SHEPTHH MPU TAPMOHUYECKUX KOJICOaHMSIX; BOJTHOBOU
npoliecc, U3IydeHUue 3ByKa, HHTephepeHIUs U TudpaKius BOJH, OTPAKECHUE W MPEIIOMJICHUE BOJIH, aKyCTHYCCKUN PE30HAHC,
00pa3oBaHKWE CTOSYCH BOJIHBI, MY3bIKQJIIbHBIC 3BYKH M IIyMbI; OPOYHOBCKOE JIBMDKCHHE, B3aUMOJICHCTBHE MOJIEKYJ; TEILIOBOEC

paBHOBecHE, HEOOPATUMOCTh MIPOLIECCOB B MIPUPOJIC; UCTIAPEHUE, KOHIEHCAllMs, PABHOBECHE MEXKY KMIKOCTBIO U Ta30M,
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KPUTUYECKOE COCTOSHHE, KHUIIEHUE, CXKWXKEHUE Ta30B, BJIAKHOCTh BO3AYyXa; ITOBEPXHOCTHOE HATSKEHUE, CMAayUMBaHUE,
KamWUISIpHBIC SBJICHUS; TUIABJICHUE U OTBEpACBaHUE, U3MEHEHHE O0beMa Tela MpH IUJIaBJICHUU M OTBEpJeBaHUU, NE(HEKTHl B
KpUCTaJUIaX; TEIUIOBOE JIMHEHHOE W OOBEMHOE pAaCIIMpPEHUE, PACUIMPEHHE BOJABI, JJIEKTpHU3alMs TeJ, B3aUMOJEICTBUE
HEIMOJBW)XHBIX JJIEKTPUYECKHX 3apAI0OB BHYTPH OJHOPOJHOIO JUAJIEKTPHUKA, 3JIEKTPOCTATUYECKAas 3allWATa, NOJIApU3ALUS
JIUBJIEKTPUKA; COMPOTUBIIEHHUE, CBEPXIIPOBOIUMOCTb; 3JEKTPOHHASA IPOBOIUMOCTh METAIIJIOB, AIEKTPUUECKUN TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIUTOB, AIEKTPUUECKHUI TOK B ra3ax, 3J€KTPUUYECKUI TOK B BaKyyMe, 3JIEKTPUUECKUI TOK B MOIYITPOBOIHUKAX;
BO3HUKHOBEHUE MarHUTHOTO MOJIsl, MArHUTHBIE B3aUMOJEHUCTBUS, JEHCTBUE MATHUTHOTO TOJISl HA TIPOBOJIHUK C TOKOM, J€HCTBUE
MAarHMTHOTO TOJISI Ha JBIXKYILIMKCS 3apsl; JIEKTPOMArHUTHAs WHAYKIHUSA, CAMOMHIYKLHS; MapaMarHeTH3M, THAMarHeTU3M,
(deppoMarHeTu3M; CBOOOJHBIE M BBIHYKIEHHBIE JJICKTPUUECKHE KOJI€OaHUs, MPOLECChl B KOJEOATEIbHOM KOHTYpPE, PE3UCTOP
B LIENIA [IEPEMEHHOT0 TOKA, KaTyIllIKa UHAYKTUBHOCTH B LIENH IEPEMEHHOIO TOKA, EMKOCTb B LIETIH IIEPEMEHHOTO TOKA, PE30HAHC B
ANEKTPUUECKON 1IE€NU; TeHEPUPOBAHUE DJEKTPUUECKON IHEPTUH, BBIIPSIMIEHUE IEPEMEHHOTO TOKa, COEIMHEHUE MOTpeduTenei
IIEKTPUYECKOW JHEpPIruM, nepefada M paclpelesieHUE SJIEKTPUYECKOM SHEPTUH; BO3HUKHOBEHHME 3JIEKTPOMArHUTHOTO MOJIH,
nepegava 3JeKTPOMAarHUTHBIX B3aUMOJEHCTBUH, MOIJIOIIEHUE, OTpaKeHUE, IPeIoOMIIEHUE, HHTephEPEHIINs 3JIEKTPOMAarHUTHBIX
BOJIH, PaclpOCTpaHEHUE PaJAMOBOJH, PaAUOJIOKalks, 0Opa30BaHHWE BUICOCUTHANA; MPSIMOJUHEHHOE pacnpoCTpaHEHUE CBETA,
OTpa)XCHHE M IMPEIOMIICHUE CBETa, IOJHOE OTPAKEHUE CBeTa, pedpakuus CBeTa, MHpax, adeppauus; UHTepdepeHIus,
mudpakuus, JAUCHEepcHs W NOJsSpU3alus  CBETa;  M3JIydeHHMe  cBeTra  (TEIUIOBOE€  M3JIY4Y€HHE,  DJIEKTPOJIIO-
MUHECLEHIINS, KAaTOAOJIOMUHECIICHIUS, XEMUIIOMUHECIICHIIMS, (DOTOIFOMUHECIEHIUS); OTHOCUTEILHOCTh OJHOBPEMEHHOCTH,
OTHOCHUTENIbHOCTh PACCTOSIHUNA, OTHOCUTEJIIBHOCTh IMPOMEXKYTKOB BPEMEHHU; PaBHOBECHOE TEIUIOBOE H3NydeHHe, (HoTor(hdeKT,
s ekt Komnrona, naBneHue cBera, XMMUUECKOe JEHCTBIE CBETA, 3alUCh U BOCIPOU3BEICHUE 3BYKA; U3JIyU€HUE CBETA aTOMOM,

KOPITYCKYJISIPHO-BOJTHOBOM Jlyalu3M; €CTECTBEHHAsl U MCKYCCTBEHHAs PaJuOaKTUBHOCTD; Cl1ab0e B3anMOJICHCTBUE,
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B3aMMOJICHCTBUE KBAapKOB; BO3HMKHOBEHHWE INPUIMBOB Ha 3€MJie, COJHEYHbIE W JIyHHbIE 3aTMEHUA, SIBICHHE MeETeopa,
CYILIECTBOBAHHE XBOCTOB KOMET, «pa30OeraHue» rajakThK; — 3HATh ONpeesieHus (PU3NYECKUX IMOHSATUH: CPeIHsIsi CKOPOCTh,
MTHOBEHHAs! CKOPOCTh, CPEHEE YCKOPEHHE, MTHOBEHHOE YCKOPEHUE, PAJUyC-BEKTOP, TAHTCHIIMAIBHOE, HOPMAJIBHOE U TIOJIHOE
YCKOpPEHUS, LIEHTPOCTPEMUTEIHLHOE YCKOpPEHHUE, YIioBas CKOPOCTh; MaTepualbHas TOYKa, MOJENb B (U3MKE, WHEpLHAIbHas
CHCTEMA OTCYETa, CWJIa, Macca, COCTOSIHUE CUCTEMBI TEJI, CUJa BCEMUPHOIO TATOTEHUs, UHEPTHAsI U I'PABUTALIMOHHASL MaCChI,
nepBasi KOCMUYECKasi CKOPOCTh, CHJIa YIIPYTOCTH, BEC Te€Ja, CUJIbl TPEHUS; HEMHEPLUHUAIbHAS CHCTEMA OTCYETA, CUJIbI MHEPLUU;
UMIYJbC, pabdoTa CHJIbI, MOIIHOCTb, KHHETHUYECKas SHEPrus, MOTEHIHaJIbHAs HSHEPrusi, MeXaHudeckas (IOJIHas) HHEprus,
KOHCEPBATHUBHBIE M JIMUCCUIATHBHBIC CHJIbI, 3aMKHYyTas (M30JMpPOBaHHAs) CHCTEMA; aOCOJIOTHO TBEPAOE TENO, LIEHTP Macc,
MOMEHT MHEPLHUH, MOMEHT CUJIbl, MOMEHT UMITYJIbCA, YTIIOBOE YCKOPEHUE, BHEITHUE U BHYTPEHHUE CUIIBI, MOMEHT CHJIbI, LIEHTP
TSKECTH; MEXaHUUYECKOE HAIPSKEHHE, OTHOCUTEIBHOE U a0CONIOTHOE YAJMHEHUS; TApMOHMUYECKUE KOJIeOaHUs, NMPYKUHHBIA U
MaTEeMaTUYECKU MasiTHUKH, TIEPUOJ], YAaCTOTa, HUKJINYEcKas (Kpyropas) 4acTtoTa, aMIUIUTY/a, (pa3a rapMOHUYECKHUX KoJieOaHuH,
CKOPOCTb M YCKOPEHHE ITPU rapMOHUYECKHUX KOJIeOaHUsIX, CIIEKTp KojieOaHui, COOCTBEHHAsl 4acTOTa; MONEPEYHbIE U IPOOIbHbIE
BOJIHBI, TUIOCKasi U cepruyecKas BOJHBI, SHEPTUS BOJIHBI, JUIMHA BOJHBI, CKOPOCTh PACHpOCTPAaHEHUS! BOJIHBI, CKOPOCTh 3BYKa,
TPOMKOCTh M BBICOTA 3BYyKa, TEMOp, BOJHOBAs MOBEPXHOCTh, Jy4, BOJTHOBOW (POHT, MHPPA3BYK, YIbTPA3BYK, KOT€PEHTHBIE
BOJIHBI, UHTEP(PEPEHLIMOHHAS KApTHHA; KOJIMYECTBO BEIIECTBA, MOJISIPHAsl Macca; MaKpOCKOIMYECKHE M MUKPOCKOITMYECKHE Tea,
TeMmrepaTrypa, paBHOBECHbIC W HEPABHOBECHBIC MPOIECCHI, WJICATbHBIM Ta3, W30TEPMHUUCCKUN, W300apHBIA M HM30XOPHBII
IpoLIeCChl, a0COJIIOTHAs TeMIlepaTypa; TeMIeparypa, CPEIHssl CKOPOCTb IBMKEHHUS MOJIEKYJ Tra3a, CpelHss KBaJpaTU4Has
CKOPOCTb, CpelHAs apu(pMeTHuecKas CKOPOCThb, YUCIO CTEMEHEeH CBOOOJIbI, BHYTPEHHSS SHEPrHsl UJalbHOro Tras3a; padboTa B
TEPMOJMHAMUKE, KOJIMYECTBO TEIIOTHI, TEINIOEMKOCTb, yIEJIbHAS TEMII0EMKOCTb, MOJISIpPHAs TEIUNIOEMKOCTh, TEIJIOEMKOCTH Ia30B

MIPU TIOCTOSIHHOM 00BbEMe M MOCTOSIHHOM JaBJE€HWU, HEOOpaTUMBIN Tpolecc, aauadbaTHbIA MPOIECC, BEPOSITHOCTh
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MaKpOCKOITMYECKOTO COCTOSIHUS (TepMoauHamuyeckas BepoATHOCTh), KIIJ[ nBuratens, mumkn KapHO; HaChILIEHHBIT U
HEHACBIIEHHBIN ap, U30TEPMBbl PEAIBHOTO Ia3a, KpUTHUECKAsi TEMIIEpaTypa, aOCOIIOTHAsI U OTHOCUTENIbHAS BIAXKHOCTh BO3AYXa,
TOYKAa POCHI, YJeJIbHas TEIUIoOTa MapooO0pa30BaHMs/KOHICHCAIIUH, MaplMadbHOE AaBIIEHHE BOJSHOTO TMapa; MOBEPXHOCTHAs
DHEPIHUs, CUJIa MOBEPXHOCTHOTO HATSHKEHHSI, MEHHCK, JABJICHHE 110 UCKPUBIEHHON MOBEPXHOCTBIO KUAKOCTH, BBICOTA IOIHATHS
KHUJIKOCTU B KaMJULAPE; KPUCTAIUIMYECKHE U aMOp(HbIE Tena, KpUCTAUIMYECKas pPElIeTKa, >KUJKHE KPUCTaJUIbl, yAeIbHas
TEIJIOTa IUIABJICHHS, NOJUMOP(PU3M, aHU30Tpomnus, (Ha3oBble MEPEXOabl IEPBOIO M BTOPOrO poOJa, TPOWHAS TOYKA;
TeMIEpaTypHble KOA(P(GUIUEHTHl JUHEHHOT0O M OOBEMHOTO PACIIUPEHHUS; DJIEKTPUUECKOE I0JIe, 3JIEKTPOCTATHUECKOE IIOJIE,
HaIIPSHDKEHHOCTh  AJIEKTPUYECKOTO TOJIA, JIMHUKA HANpPsHDKEHHOCTH 3JIEKTPUYECKOTO IOJs, OAHOPOJHOE II0JE, NOBEPXHOCTHAs
IUIOTHOCTh 3JIEKTPUYECKOTO 3apsja, 00ObeMHas IUIOTHOCTb AJIEKTPHUUECKOTO 3aps/ia, MOTOK HAMpPSHKEHHOCTU JJIEKTPUUYECKOIrO
10JII, TIOTEHIIMAJIbHAs DHEPIUs 3apsJa B OJHOPOIAHOM JJIEKTPUYECKOM IIOJIE, JHEPTUsl B3aMMOJCHCTBHS TOYEYHBIX 3apsJlOB,
MOTEHIHUAJT DJIEKTPOCTATUYECKOTO TOJISA, IKBUIOTEHUUAIBHBIE ITOBEPXHOCTH, DJIEKTPUYECKAsT E€MKOCTh, €MKOCTh IUIOCKOTO
KOHJIEHCATOpa, SHEPIUsl JIEKTPUYECKOIO IOJS; 3JIEKTPUUYECKUI TOK, INIOTHOCTh TOKA, CHJIA TOKA, HAIPSHKEHUE IMPOBOJIHUKA,
COTIPOTHUBIICHUE MPOBOJIHMKA, pab0OTa TOKA, MOIIIHOCTh TOKA, AekTpoaBmxKymas cuia (3/C), myHT k amnepmeTpy, 100aBoYHOE
CONIPOTHUBJIEHUE; IPOBOJHUKH, JUAJIEKTPUKH, HOCHTEIH OJJIEKTPUYECKOTO 3apsfa, DJIEKTPOJUTHYECKAs JUCCOLMALNS,
CaMOCTOSITEJIBHBI M HECAMOCTOATENbHBIN Pa3psiabl, 3JIEKTPOHHAs 3MHCCHS, BOJBT-aMIIEpHAsl XapaKTEPUCTUKA, JHOJ, TPHUOL,
AJIEKTPOHHO-JIy4YeBasi TpyOKa, IOHOPHBIE M aKLENTOPHbIE MPUMECH, p—N-TIEpeXo; MarHUTHAsE UHAYKIMS, TOTOK MarHUTHON
WHIYKIUHW, JJUHUM MAarHATHOM WHAYKIMH, cujia Amriepa, cuia JlopeHua, BEeKTOpHOE MPOM3BENECHUE, PaJHAllMOHHBIE MOsica
3emiu, Macc-criekTporpad, BUXpeBoe siexrpuueckoe nosie, 3C UHAYKIUN B ABMKYIIMXCS TPOBOJHUKAX, UHIYKIIMOHHBIN TOK,
WHIYKTUBHOCTb, JHEPrUs MAarHUTHOIO IOJI, MAarHWTHas MNPOHULAEMOCTb, HAMarHU4YEHHOCTb, CIIMH 3JIEKTPOHA, JOMEHBI,

MarHMTHBIN THCTCPC3UC, HGpGMCHHBIfI SHCKTpI/I‘IeCKI/Iﬁ TOK, I[CﬁCTByTO].HHG 3HAUCHHUA CHJIbI TOKAa W HAIPAXKCHHA, MOIMHOCTL B
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[ENHU MEPEeMEHHOT0 TOKa, KOd((PHUIIMEHT MOIIHOCTH, oOpaTHAsi CBA3b B T€HEpATOpe Ha TPAH3UCTOPE, TEHEPaTOp MEPEMEHHOTO
TOKa, TpaHcopmaTop, KOIPGUIMEHT TOJE3HOro JEHCTBUA  TpaHchopMaropa, Tpex(dasHbl TOK, aCHHXPOHHBIN
AIIEKTPOJBUTATENb; TOK CMEIEHHUS], 3JIEKTPOMArHUTHas BOJIHA, BUOpaTop I'epua, CKopoCcTh pacipoOCTPaHEHUs SJEKTPOMAarHUTHBIX
BOJIH, DHEPTHUS JIEKTPOMArHUTHON BOJHBI, INIOTHOCTh MOTOKA 3JEKTPOMArHUTHOTO U3TYyYEHUS, JETEKTUPOBAHUE, aMILUIUTY THAS
MOJYJISIMS, TIOTOK W3JTy4EeHMs, OTHOCUTENIbHASI CIEKTpaJibHas CBETOBasl d(PPEKTUBHOCTh, CUJIA CBETA, TOUECUYHBIM HCTOYHUK,
OCBELIEHHOCTb, SIPKOCTh; IJIOCKOE 3€pKajo, chepruueckoe 3epKayio, PoKyc, MHUMBIN (POKyc, (oKaabHas MIOCKOCTh, ONTUYECKAS
cuia cgepuueckoro 3epkaja, YBEJIMYEHUE 3€pKasia, TJIaBHAas OINTUYeCKas OChb, MOOOYHAs ONTHYECKas OCh, IOKa3aTelb
MPEJIOMJICHUS, TIPEIETbHBIN YroJl MOJHOTO OTPaKeHMs, CBETOBOJI, TOHKAasl JIMH3a, (POKYCHOE pacCTOSIHHE M OINTHYEeCKasl CHlia
JIMH3BI, CKOPOCTh CBETA, MOHOXPOMAaTHUYECKasl BOJIHA, UHTEPPEPEHIIMOHHAS U TU(PPAKIIUOHHAS KapTUHBI, KOTEPEHTHBIC BOJIHBI,
30HbI DpeHensi, BEKTOpHbIE AMATPaMMBI, paspeliaronias CrIoCOOHOCTh ONTHYECKUX MPUOOPOB; CHEKTP M3Iy4YEHUS,
WHTCHCUBHOCTb DJICKTPOMArHUTHOTO M3JyYEHHS, CIEKTpajdbHble MPUOOPHI, HENPEPHIBHbIE U JIMHEWUYAThle CHEKTPHI,
CHEKTPaJbHBI M PEHTTEHOCTPYKTYPHBIM aHanu3, yibTpaduoseToBoe W HHGPAKpaCHOE H3IYUYEHHUs, PEHTICHOBCKUE JYyYH;
COOCTBEHHOE BpEMsi, PEIATUBUCTCKUNA HMMITYJIbC, Macca IOKOS, DHEp- TS TOKOS, PESTUBUCTCKAS KUHETUYECKas IHEPTrus,
aOCOJIIOTHO YEepHOE TeNO; KBAHT, (POTOH, SJHEPrus U UMMIYJIbC (HOTOHA, MOJIeTb TOMCOHA, IJIaHETapHas MOJENb aToMa, MOJEIb
aToma Bojopoja o bopy, sHeprus MOHU3aLMK, BOJIHBI BEPOATHOCTH, J1a3ep, MHAYLIHUPOBAHHOE U3JIyYEHUE, HEIMHENHAsA ONTUKA;
anb(a-, Oera- W ramMMa-usilydeHHe, MEepUoj TOJypacnaaa, W30TONbl, HEUTPOH, NPOTOH, SAEPHBIE CHJbI, CHIIBHOE
B3aUMOJIeHCTBUE, TuarpaMMbl DeliHMaHa, BUPTyaIbHBIC YaCTUIIbI, ME30HBI, HYKJIOHBI, SHEPTHUs CBSI3U aTOMHBIX S7AEp, yACIbHas
SHEPIUsl CBSA3U, DHEPTreTUUECKUN BBIXOJ SIACPHBIX PEAKLUM, SIEPHBIA PEaKTOp, KpUTHUECKAs Macca, TEPMOSJIEPHBIE PEAKIIUU,
71032 U3JIY4YCHUS; aHTHYACTHUIIA, TIO3UTPOH, HEUTPUHO, MPOMEKYTOUHBIE O030HBI, JICITOHBI, aAPOHBI, 0APUOHBI, ME30HBI, KBAPKH,

IIFOOHBI; TCOLMCHTPUYCCKAA W I'CJIIMOLOCHTPHUYCCKAdA CUCTCMa MHpPA, aCTPOHOMHUYCCKasA CAWMHHIIA, CBETOBOM rog, CBETUMOCTD
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3Be31, TuTaHeThl COJTHEYHOUW CHCTEMBI, TAIAKTUKA;, — MMOHUMATh CMBICI OCHOBHBIX (PM3MUECKUX 3aKOHOB/TIPUHITUTIOB/ypaBHEHUI:
KMHEMaTUUECKHE YpaBHEHUS JBIKCHUS B BEKTOPHOU M CKAISIpHON (DopMax I pa3IMuHbIX BHUAOB JIBHIKCHUS, TTpeoOpa3oBaHUs
[anunes; OCHOBHOE YTBEPXKICHHE MEXaHHMKH, 3aKOHbI HbIOTOHA, MPUHUIKMI OTHOCUTEIBHOCTH B MEXAHUKE, 3aKOH BCEMHUPHOTO
TATOTEHUsA, 3aKOH ['yka, BTOpoM 3akoH HBIOTOHA 1711 HEMHEPUMAIBHOW CHCTEMBI OTCYETA; 3aKOH COXPAHECHUS WMITYJIbCA,
ypaBHEHHE MemepcKoro, 3akOH COXpaHEHUS MEXaHHMYECKOW JHEpPTuM, TeopeMa 00 HW3MEHEHMM KHHETHYECKON SHEpruu,
YPaBHEHHUE W3MEHEHUS MEXAHWYECKOW SHEPTUM IOJI JACHCTBUEM CHJI TPEHUS, TEOPEMA O ABMXKEHHM ILIEHTPAa Macc, OCHOBHOE
YpaBHECHUE JUHAMHU- KM BPAIATEILHOTO JABMXKEHHS TBEPIOTO TEJa, 3aKOH COXPaHCHUS MOMEHTA UMITYJIbCa, YCIOBUS PABHOBECHUS
TBepjoro Tejia; 3akoHbl I'yka, Ilackans m Apxumena, ypaBHeHHe BepHYUIM; 3aBHCUMOCTh YacTOTHI M IEpHUOJa CBOOOIHBIX
KOJIeOAHUM OT CBOMCTB CHCTEMbI, YPABHEHUS JABUKEHUS ISl Tpy3a, MOABEIIEHHOI0 Ha MPYXUHE, 1 MAaTEMaTUYECKOr0 MasiTHUKA,
YpaBHEHHS IBIDKCHUS JIJIS 3aTyXaIOIIUX U BBIHYKJIEHHBIX KOJIeOaHUM, METOI BEKTOPHBIX JUArPaMM, 3aKOH COXpaHEHHUS YHEPTUH
JUIsSi TapMOHUYECKUX KoJieOaHWil; ypaBHeHUE Oeryiied BOJIHBI, TpuHUUN [folireHca, ycloBUST MakCUMyMmMa M MHHUMYyMa
uHTep(DEepEeHIINHN, 3aKOH TPEIOMIICHHUS BOJIH; OCHOBHBIC ITOJIOXKEHHSI MOJICKYJISIPHO-KHHETHUYECKOW TEOpPHUM, Ta30BbIC 3aKOHBI,
YPaBHEHUE COCTOSIHUSI HJICAJTbHOTO Ta3a; OCHOBHOE YPAaBHCHUE MOJEKYJISIPHO-KHHETHYECKOM TEOPUU, PaCHPENCIICHUE
MakcBenna; 3aKOHbl TEpMOJAMHAMUKH, TeopeMa KapHo, nmpuHIuUINBI AEHCTBUSA TEIUIOBOW M XOJIOAWUJIBHOW MAIWH; 3aBUCUMOCTD
TEMIIEPaTypbl KATICHUS KUJIKOCTH OT JABJICHUSI, THarpaMMa paBHOBECHBIX COCTOSIHUW KHUJIKOCTH U Ta3a, 3aBUCUMOCTb YIEIbHOU
TEIUIOTHI MapooOpa3oBaHUsl OT TeMIEPaTyphbl; 3aBUCUMOCTh BBICOTHI MOJHATUS KUJKOCTH B KamWJUISIPE OT MOBEPXHOCTHOIO
HATSDKEHMS, pajJdyca KaHajla Kanwuisipa U IJIOTHOCTU SKUIKOCTH, BJIIMSHUE KPUBH3HBI MOBEPXHOCTH HA JABIICHUE BHYTPHU
YKUJIKOCTH; 3aBUCHUMOCTb TEMIIEPATYpPhI IJIABJIICHUS OT JaBJICHUs, 3aBUCHUMOCTD THIIA KPUCTAJIA OT XapaKTepa B3auMOACHCTBUS
aTOMOB U MOJIEKYJI, 00pa3yIOIMNUX KPUCTAIIT; B3AUMOCBSI3b MEX]y TEMIIEPaTypHBIMHU KO3 (DUITMEHTaAMH JIMTHEWHOTO 1 00 EMHOTO

pacupenust; 3akoH KynoHa, npyHIMI cynepno3uiuu nojiei, reopema ["aycca, npuMmeHenune reopemsl ['aycca k pacyety
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pPa3IUYHBIX AJIEKTPOCTATUYECKUX TIOJIEH, CBA3b MEXKIY HANPSIKEHHOCTBIO 3JIEKTPOCTATHYECKOTO IO M Pa3HOCTHIO
HNOTEHIIMAJIOB, 3aBUCUMOCTb €EMKOCTH CHCTEMBI KOHJEHCATOPOB OT THUIIA MX COCAUHEHUS; 3aKkoH OMa Uil y4acTKa LENH, 3aKOH
Owma B nuddepennmanbHoilt Gopme, 3aBUCUMOCTD JIEKTPHUUECKOTO COMPOTUBJICHUSI OT TeMIlepaTyphl, 3akoH J[xoynsi—IJlenna,
3aKOHOMEPHOCTH MOCIEI0BATEIBHOIO U MMAPAJUIETIBHOIO COEAMHEHUI MPOBOJHUKOB, 3aK0OH OMa Uil MOJHOM 1enu, 3akoH Oma
uig ydactka uenu, comepxkamero J/1C, mpaBuwna Kupxroga, rpaHuibl OpuMEHUMOCTH 3akoHa OMa, 3aKOH 3JIEKTPOJIM3a;
OPUHIMN cynepno3uiuu, 3akoH buo—Casapa—IJlamnaca (B BEKTOPHOM U CKaIIpHOUM PopMax), 3akoH Amnepa (B BEKTOPHOU U
CKaJsipHOM ¢opMmax), ¢opmyna uis pacuera cuibl JlopeHna (B BEKTOPHOM M CKalspHOM (opmax), mpaBuiia OINpeaeacHUs
HarpasieHus cuil Amnepa u JIopeHia, cBsi3b MKy CKOPOCTBIO CBETAa U MAarHUTHOM U AJIEKTPUYECKON MOCTOSTHHBIMU, TEOPEMA O
HUPKYJISIUA BEKTOpa MAarHUTHOW WHAYKIUHU; MpaBwiIo JIeHna, 3aKOH S3JEKTPOMAarHUTHOW WHAYKIUH, (PYHIaMEHTAIbHOE
CBOMCTBO 3nekTpomarHutHoro mois (Jx. MakcBemn); 3aBUCMMOCTb HAMAarHMYEHHOCTH (EppOMarHeTHKa OT BEJIUYHHBI
MAarHUTHOM WHIYKUUHU MOJs B OTCYTCTBHE cpelbl (KpuBasg HamMarHuuuBaHus); gopmyna Tomcona, 3akoH Oma nis 1enu
IIEPEMEHHOI0 TOKAa, MOIIHOCTh B LEMNU IEPEMEHHOIO TOKA; CBSI3b MEXKJY MEPEMEHHBIM JJIEKTPUUYECKHM M IIEPEMEHHBIM
MarHUTHBIM IOJISIMU, KJIACCUYECKask TEOPHsI U3ITYyUEHUS, IPUHLMIIBI PAJHOCBS3U; 3aKOH OCBEIIEHHOCTH, NpuHIMN depMma, 3aKOHbI
reOMETPUYECKOM ONTHKHU, (hopMmysa cHEepUUecKOro 3epKajia W JMH3bI, MPUHLHUIBI TOCTPOEHU HU300paXeHUl B chepruuecKoM
3epKajie W JIMH3€, MPABHIJIO 3HAKOB MPH HCHOJIL30BaHUM (OPMYJIbI TOHKOW JHMH3BI;, MpuHIMN [ roiirenca—®peHens, ycioBus
MUHAMYMa M MaKCUMyMa HHTEpPEpEHLIMOHHON M IU(PAKIIMOHHONW KapTUH, 3JEKTPOMArHUTHAas TEOPHUs CBETA; MEXAHHU3M
U3JTy4YEeHHs] CBETAa BEUIECTBOM; IOCTYJAThl TEOPUU OTHOCUTENBHOCTH, MpeoOpa3oBaHust JIopeHIa, pensiTUBUCTCKUN 3aKOH
CJIIOKEHUsI CKOpPOCTEM, 3aBUCHMOCTh MAacChbl OT CKOPOCTH, PEISITUBUCTCKOE YpAaBHEHUE JABW)KEHMS, MPUHILMII COOTBETCTBHUS,
dbopmyra DHIITEHA, PEISTUBUCTCKOE COOTHOIIICHUE MEX Ty SHEPrUei u uMmyabLcoMm; runotesa [Inanka, Teopus pororddexra;

CIEKTpaJbHbIe 3aKOHOMEPHOCTH, ocTynathl bopa, runoresa ne bpoitns, cooTHoneHue HeonpeaeneHHoctel I eizendepra,
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npuHuun llaymm, Ilepuonnueckas cucrtema xumudeckux annemeHToB [[. M. MenneneeBa, NpUHLAI IEUCTBUA JIa3€POB; 3aKOH
PAAMOAKTUBHOIO paclana, IpaBWIO CMelleHus; runore3a [laynu, cymHOCTh pacnaza 3J€MEHTapHBIX YaCTHIL, €AUHAs TEOPHUs
CJa0BIX U ANEKTPOMArHUTHBIX B3aUMOICUCTBUI; TUIIOTE3bI IPOUCXOKACHUS U pa3BuThs CONHEYHON CUCTEMBI, 3aKOH Xa007a;

— U3MEPSTH!

MIHOBEHHYIO CKOPOCTb M YCKOpPEHHE IIPH PABHOMEPHOM IPSAMOJIMHEMHOM JIBHJKEHHH, LIEHTPOCTPEMHUTEIILHOE YCKOPEHUE
IIPU PABHOMEPHOM JABVKEHHH 10 OKPY>KHOCTH; MaccCy, CUIy, CHIIy BCEMHUPHOTO TATOTEHUS, CUITy YIIPYTOCTH, CHITy TPEHHS, BEC
TeNa; LEHTPOOSKHYIO CUILY;

— HCIOJIb30BAaTh IIOJIYYEHHBIC 3HAHUS B IIOBCEAHEBHOU KU3HM, HAIIPUMED, YUET OTHOCUTEIIbHOCTH JBWKECHUS, UHEPLUH,
TPEHUs NPU IBUKEHUU 10 PA3JIMYHBIM IIOBEPXHOCTSAM, HEBECOMOCTH U MEPETPY30K MPHU JIBU)KEHUH B HEMHEPLIHAIBHBIX CHCTEMAX
orcueta (u@T, caMoJieT, MOE3/), OLEHUBAHUE PaOOThI Pa3IMUYHBIX CUJI (MPU MOABEME, CKOJBKEHUM WM Kau€HUU T'PY30B),
CPaBHEHHME MOILHOCTH Pa3jMYHBIX JABUTaTeNeH, yUeT 3aKOHOB BpPAIaTEIbHOTO JBMKEHUS NMPU 00yYeHUH (UTypHOMY KaTaHUIO,
TUMMHACTUYECKON MOArOTOBKE, 0OYYEHUHU MPbDKKaM B BOAY C BBICOKOTO TpaMIUIMHA; MPU MOMCKE YCTOMYHMBOIO MOJOKEHUS B
Pa3IMYHBIX OOCTOSTENBCTBAX; MPU OOYUYEHUHU IUJIABAHUIO PA3IMYHBIMU TEXHMKaMH; YUYET pPa3IM4YHbIX CBOWCTB ra3000pa3HbIX,
KUIKAX U TBEPIBIX TEJl, CBOICTB Ta30B; YYET SIBICHUS pPE30HAHCA, NOHMMAaHUE (PYHKIMOHUPOBAHMS CepAlla 4YelIOBEKa Kak
aBTOKO0JIE0ATEIbHON CUCTEMBI; YMETh OTIMYAaTh MY3bIKaJbHbIE 3BYKH OT IIyMa; MPU ONEPUPOBAHUU TOHSATUEM «BHYTPEHHSS
SHEPrus» B MOBCEIHEBHOM >KM3HU; Y4€T HEOOPATUMOCTH MPOLECCOB B MPUPOJIE MPU MPOBEACHUH PA3IUYHBIX SKCIIEPUMEHTOB;
y4eT BJIAXXHOCTH MpPU OpPraHU3ALMH COOCTBEHHOM >KM3HENEATEIBHOCTH; YMETh IMOJb30BaThCA MpUOOpaMu ISl U3MEPEHUS
BJIQKHOCTH; YUeT KalWUISPHBIX SBJICHUI B OBITY; IPU 3aMOPAKMBAHUU POAYKTOB, TP MOKYIKE MOHUTOPOB, U3rOTOBJIIEHHBIX HA
TEXHOJIOTHH JKUJKUX KPHUCTAJUIOB; YU€T pacIIMpeHHs TeJl IPU HarpeBaHWU, OCOOCHHOCTEH BOJBI MPU 3aMOPAKMBAHUU; YUET B

OBITY ABJICHUSI SJIEKTPU3ALNHU TEN; MPU COOTIOICHUHU MPABWI TEXHUKU 0€30MaCHOCTH TP paboTe ¢ 3NEKTPUUECKUMHU TPUOOpaMH,
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MOHMMaHUE MPHUHIUIA pabOThl aKKYMYJIATOPA; UCIOJIb30BaHUE 3HAHUHN IMOJYIPOBOJHUKOBON (DU3UKHU MPH BHIOOPE pasTUUYHOMN
nu(pOBOM TEXHUKH;, MOHMMaHUE WH(OpMaUU 00 M3MEHEHHUM MArHUTHOTO TOJiA 3€MJIM U €ro BIUSHUM Ha CaMOYyBCTBHE
YEJIOBEKa, MCIOJIb30BAHNE 3HAHUI MpU pabOTe C 3JIEKTPOU3IMEPUTENBHBIMUA TPUOOpPaMU; IOHUMATh PUUMHY MTOTEPHh SHEPTUH B
AIIEKTPOTEXHUYECKHUX YCTPOUCTBAX; YUET SABJICHUS HAMAarHUYMBAHUS M pa3MarHUYUBAaHUS MIPH padboTe ¢ HIU(PPOBBIMU HOCUTEIISIMU
uHdopMaIuK; MOHUMaHue 00paTHOU CBsI3H; (D (PEKTUBHOE UCTIOIH30BAHUE DIIEKTPOIHEPTUU B OBITY, TOHUMAaHUE BKIIOYEHHOCTH
KQKJOT0 MOTPEOUTENS ANEKTPOIHEPTHH B SHEPTOCUCTEMY T'OpPOJIa/pErMOHA/CTPaHbl; MOHUMATh MPUHLHUIBI (DYHKIIMOHUPOBAHUS
MOOUJIBHOU (COTOBOM) CBSI3M, MOHMMATh TEHACHLUU DPA3BUTHUS TENEBUICHUS (Mepexoa «Ha LUDpy»); KOPpPEKLUs 3pEHUs C
IOMOILIBbIO 1M0A0Opa OYKOB, JMH3, BHIOOp (hoToammapara, ONupaschb Ha 3HAHHME €ro ONTHYECKHX XapaKTEpUCTHUK; OLIEHWBATh
Ipeesbl pa3penaronieil CriocOOHOCTH PA3IUMYHBIX ONTUYECKUX MPUOOPOB; 3HATH IMOJIOKUTEIBHOE U OTPULATEIBHOE BIUSHUE
yIbTPa(pUOJIETOBOIO H3JIyUYEHUs HAa YEJIOBEUECKUH OpraHU3M; y4eT OTHOCHUTEIBHOCTH IPU OLEHKE PACCTOSHUMN, CKOPOCTH;
NOHUMAaHUE MPUHUHUIIOB cO31anus (poTorpaduu; OLIEHUBATh «IHEPrETUYECKUIA BBIXO JIA3€PHOTO MU3JIyUYEHHUs], UCIIOJIb3yEMOTO B
MEAMIMHCKUX LEJSIX; 3HAaTh CIOCOOBI 3allUThl OT PaJUOAKTUBHBIX HM3ITYYCHHH; KPUTUYECKH OLIEHHBATH aCTPOHOMHUYECKYIO
UH(GOPMAIMIO B PA3IMYHBIX UICTOYHHUKAX.
BhInyCKHHK Ha yriIyOJIEHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAyUUThCS:

* MPOBEPATH IKCIEPUMEHTAIBHBIMU CPEICTBAMU BBIIBUHYThIE TUIIOTE3bI, (HOPMYIUPYS 1I€JIb UCCIETOBAHNS, HA OCHOBE
3HAHUS OCHOBOMOJIATAIOIMUX (PU3NUECKHX 3aKOHOMEPHOCTEN U 3aKOHOB;

* ONKCHIBATh U AHATM3UPOBATH MMOTYYEHHYIO B pE3yJIbTaTe MPOBEACHHBIX (PU3NUYECKUX IKCIIEPUMEHTOB HHPOPMALIHIO,
ONPENEIISATH €€ TOCTOBEPHOCTD;

* IOHUMATb U OOBSACHATH CHCTEMHYIO CBSI3b MEX/1y OCHOBOIOJIATalOIIMMHU HAYYHBIMHU MOHATUSMU: IPOCTPAHCTBO, BpeMs,

Marepus (BEIIECTBO, M0JI€), ABUKEHUE, CUJIa, IHEPTHUS;
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* pemarh 3KCIEPUMEHTAIbHBIE, KAUECTBEHHBIE U KOJIMYECTBEHHBIE 3314l OJIMMIIMAJHOIO YPOBHS CJIOKHOCTH, UCIIOJIb3YSI
duznyecKre 3aKOHBI, a TAK)KE YPAaBHEHUS, CBSA3bIBAIONINE (PU3NUECKUE BEITUUUHBL;

* AHAJIM3UPOBATH IPAHUIIBI IPUMEHUMOCTH (U3UUECKUX 3aKOHOB, TOHUMATh BCEOOIINN XapakTep PyHIaMEeHTaIbHBIX
3aKOHOB U OTPAaHUYEHHOCTDH UCITOJIH30BAHUS YACTHBIX 3aKOHOB;

* (opmynupoBaTh U pelIaTh HOBBIC 3aJlayd, BO3HUKAIOUIME B XOJI€ Y4YEOHO-HCCIEIOBATEIbCKONM U MPOEKTHOM
NEeSATEIbHOCTH;

* YCOBEPILEHCTBOBATH IPUOOPHI U METOJIbI UCCIIEAOBAHMS B COOTBETCTBUU C TOCTaBICHHOW 3a/1ayei;

* HCIIOJB30BAaTh METOJBl MATEMATHYECKOTO MOJCIMPOBAHUSA, B TOM YHUCIE IMPOCTEUIINE CTATUCTUYECKUE METOIBI IS
00paboOTKM pe3ynbTaroB dKcrnepuMeHTa. OOecneuuTh JOCTUKEHHE IUIAHMPYEMBIX pPE3YyJbTaTOB OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON IPOrpaMMBbl, CO3JaTh OCHOBY JUIsl CAMOCTOSTEIBLHOTO YCIEIIHOIO YCBOCHUS! 00YYarOUMMUCS HOBBIX 3HAHUM,
YMEHHM, BUJIOB U CIIOCOOOB AESITEIbHOCTU JOKEH CUCTEMHO-ACSITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € 3TUM MOJIXOJOM MMEHHO aKTUBHOCTb OOYYaIOIIMXCS MPU3HAETCS] OCHOBOM JTOCTHKEHUS pPa3BUBAIOLINX
neneil oopa3oBaHUsl — 3HAHUS HE NEPENaroTCs B TOTOBOM BHUE, a JOOBIBAIOTCS yYalllUMHCS B IpOLECCE MO3HABATEIbHON
nesTeabHOCTH. B pe3yiabrare y4uyeOHO-HCCJIEI0BATEHLCKOW W NPOEKTHOH /AeATEJbHOCTH BBIMYCKHUK MOJYYHMT
npeacTaBJIeHHe:

* 0 ¢puI0CcOMCKNX W METOMOJIOTHYCCKUX OCHOBAHUAX HAYYHOU NEATEIHHOCTH M HAYYHBIX METOJaX, MPUMEHSEMBIX B
UCCJIEI0BATENHCKON U MPOEKTHOM €SI TEIbHOCTH;

* O TaKuX MOHSATHUSX, KAK «KOHIICHIUS», KHAYYHAS TUTIOTE3a», «METOI», «IKCIIEPUMEHT, «HAJEHKHOCTh THUIIOTE3bDY,
«MOJIENBY, «KMETOJI COOpay U «METO]l aHATN3a JaHHBIX»;

®* O TOM, YEM OTJIIMYAIOTCA UCCICIOBAHNA B T'YMAHUTAPHBIX 00JaCTAX OT I/ICCJ'Ie,Z[OBaHI/Iﬁ B €CCTCCTBCHHBLIX HAYKaX;
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* 00 UCTOPUH HAYKHU;

* 0 HOBEHIIMX pa3pabOoTKax B 00JIaCTH HAYKU U TEXHOJIOTHIA;

* O IPaBWJIAX U 3aKOHAX, PETYJIMPYIOIIMX OTHOLIEHUS B HAYYHOU, M300pETATEIBCKOM U UCCIIEA0BATENBCKUX 00JIaCTAX
JEeATEIbHOCTH (ITATEHTHOE MPAaBo, 3alIUTa aBTOPCKOTO MpaBa M T. 11.);

* 0 JEATEeNbHOCTH OpraHu3allfii, COOOIIEeCTB M CTPYKTYp, 3aWHTEPECOBAHHBIX B pe3yidbTaTax HCCICAOBAHUNA H
IPEIOCTABISIOIIMX PECYPChl ISl IPOBEACHUS UCCIIEIOBAHUNA U peanu3alu NpoekToB ((PoHIbI, TOCYy1apCTBEHHBIE CTPYKTYpHI,
Kpay(daHIUHIOBbIE CTPYKTYPHI U T. I1.).

BbInycKHHK CMOKeT:

* pelaTh 334a4, HaXOASIIMECS Ha CThIKE HECKOJIBKUX YUEOHBIX TUCIUIUIMH (MEXIIPEAMETHBIE 33/1a4N);

* MCII0JIb30BATh OCHOBHOM aJIFCOPUTM UCCIIEJOBaHUSI IPU PELICHUH CBOMX YUYEOHO-TIO3HABATEIbHBIX 3a/1a4;

* HCIMOJb30BaTh OCHOBHBIE IPUHLIUIIBI TPOEKTHOM JEATEIBHOCTH MIPU PEILICHUU CBOMX yU4eOHO-TI03HABATEIbHBIX 33124 U
3a/1a4, BOSHUKAIOIIUX B KyJIbTYPHOU U COLMAIIBHON KU3HU;

* KCIIOJIb30BATh DJIEMEHTHI MATEMATHYECKOI0 MOICIIMPOBAHMS IIPU PEILIEHUU UCCIIEN0BATENBCKUX 3a/1a4;

* UCMOJIb30BaTh 3JIEMEHThl MATEMATUYECKOI0 aHAJIM3A I MHTEPIPETALIMH PE3YIbTATOB, IOJYUYEHHBIX B X0J1€ y4e€OHO-
UCCIIEIOBATENbCKOM pabOTHI.

C Touku 3peHus (QOPMUPOBAHUS YHHMBEPCAIBHBIX YYEOHBIX JEUCTBUI, B XOAE€ OCBOCHMS NPHUHIMIIOB Y4YEOHO-
MCCIIEIOBATEIILCKON U IIPOEKTHOM JAEATEIbHOCTEN BBIMYCKHUK HAYYUTCH:

* (hopMynMpoBaTh HAYYHYIO TUIIOTE3Y, CTABUTH LIEJIb B paMKax UCCIIEIOBaHMSI U POSKTUPOBAHUS, UCXOIS U3 KYJIbTYPHOI

HOPMBI ¥ CO00pa3ysICh C MPEACTaBIEHUsIMU 00 001Iem Oiare;
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* BOCCTaHABJIMBATh KOHTEKCTHI M ITyTH PA3BUTHS TOTO WJIM MHOTO BUIa HAYIHOMU JISATEITBHOCTH, ONPEACIIST MECTO CBOCTO
WCCJICJIOBAHMSI HJTU IIPOCKTA B OOIIEM KYJIBTYPHOM IPOCTPAHCTBE;

* OTCJICKMBATH U MPUHUMATH BO BHUMAHUE TPEHbI U TCHACHIIMN Pa3BUTHS Pa3IMYHbIX BUIOB ACATCIBHOCTH, B TOM YHUCIIC
HAYYHBIX, YIUTHIBATh X MPU TOCTAHOBKE COOCTBEHHBIX IICIICH;

* OIICHUBATH PECYPCHI, B TOM YHCJIC M HEMaTepHaIbHbIC, TAKKE, KaK BPeMsl, HEOOXOIUMBIC JUIS JOCTHKCHHS ITOCTABJICHHOM
1EJIN;

* HAXOJUTh PA3IUYHBIC HCTOYHHKU MaTePUAIBHBIX U HEMAaTePHAIBHBIX PECYPCOB, IIPEIOCTABIIAIOMINX CPEACTBA JIJIs
IIPOBEJICHHSI HCCIICAOBAaHUI M peai3allii IIPOSKTOB B PA3IUYHBIX 00JIaCTIX JACATCIBHOCTH YCIIOBEKA,;

* BCTYNAaTh B KOMMYHHKAITUIO C JICPIKATEIAMH PA3IMYHBIX THIIOB PECYPCOB, TOYHO U OOBEKTUBHO MPE3EHTYS CBOW IMPOCKT
WIH BO3MOJKHBIC PE3yJIbTaThl HCCIICIOBAHUS, C IIEITBI0 00SCIICUCHUS MPOTYKTUBHOTO B3aMMOBBITOHOT'O COTPYTHUYCCTRA,

* CaMOCTOSITCIBHO M COBMECTHO C JIPYTHMH aBTOpPaMH pa3padaThiBaTh CHUCTEMY IapaMETPOB M KPUTCPHUEB OILICHKH
3G (HEKTUBHOCTH M MPOAYKTHBHOCTH pEaU3alliy MIPOCKTa MIIM MCCIACAOBAHUS Ha KaXJIOM dTalle peai3ally U 110 3aBEpIICHUN
paboTHI;

* aJICKBaTHO OIICHUBATh PUCKU PEATU3AIIMHU MIPOCKTA M TPOBEACHUS HCCICIOBAHUS U MPEAyCMaTPUBATh TyTH MUHUMHU3AIIUN
STUX PUCKOB;

* aJICKBaTHO OIICHMBATDH ITOCIICJCTBUS PEaaU3allii CBOETO MPOeKTa (M3MEHEHHUs, KOTOPhIC OH MOBJCYET B KU3HU JAPYTHUX
JII0JICH, COOOIIECTB);

* aJCKBaTHO OLICHMBAaTh JalbHEHIEe Pa3BUTHE CBOECTO IPOCKTAa WM HMCCICAOBAHHUS, BHJIETh BO3MOXHBIC BapHaHThI
PUMEHEHUS Pe3yJIbTaTOB.

1. Copnep:xaHue y4eOHOIO0 npeamMera
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BBenenue.

®dus3ukKa U eCTeCTBEHHO-HAYYHBIN METOJ MOo3HaHus nmpupo sl Pusnka — PyHIaMeHTalbHas Hayka O mpupoje. Hayunsrit
METOJ1 TO3HaHUS MUpa. B3auMocBs3b Mexay (PU3MKON U APYTUMH €CTECTBEHHBIMU HayKaMu. MeTO/ bl HAy4YHOTI'O UCCIIEI0BAHUS
¢usnueckux sBneHuil. [lorpemmnoctn uaMepeHuit (u3nueckux BenW4MH. MojennpoBaHHUe SBICHUI U MPOIECCOB MPUPO/IBL.
3aKOHOMEPHOCTh M CIIy4allHOCTb. ['paHUIBl TPUMEHUMOCTH (PU3UYECKOro 3aKkoHa. DU3HYECKHME TEOpUM M MPUHLUI
cooTBeTcTBUS. Posib 1 MecTo ¢pu3nku B GOPMUPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B IPAKTUUYECKOU IESATEIbHOCTU
moaen. ®usuka u KyJbTypa.

Mexanuka

[IpeameT M 3a7auM KIACCUYECKOM MeXaHMKM. KuHeMaTndyeckrne XapaKTepUCTUKH ABMKEHUSA. MoJenu Ten U JIBUKECHUI.
JIBrkenue Touku W Tena. llpsamonuneniHoe naBuxkeHue Touku. Koopaunatel. Cucrema ortcuera. CpenHsii CKOPOCTh IIPH
HEPAaBHOMEPHOM JIBMKEHUH. MTHOBEHHAsA CKOPOCTh. ONHUCAHUE JBUKEHUS HA IUNIOCKOCTH. Y cKopeHne. CKOpOCTh IPU JBHKEHUHN
C IOCTOSIHHBIM YCKOPEHHEM. 3aBUCUMOCTh KOOpPJIMHAT M paandyca-BEKTOpa OT BPEMEHU IIpU JBHKEHHH C IOCTOSHHBIM
yckopenueM. CBoOoaHOe najaeHue. J[BrxeHue Tena, OpolIeHHOro Moj YIioM K FOpU30HTY. PaBHOMEpHOE ABM)KEHUE TOUYKU MO
OKPYKHOCTH. YTJIOBasg CKOpocTb. OTHOCUTENBHOCTH ABUKEHUA. [IpeobpazoBanus ['anuies. OCHOBHOE yTBEPKIEHUE MEXAHHUKHU.
B3aumoneiictBue Ten. [Ipuniun cynepnosuuunu cuil. [lepserit 3akon Hetotona. MHepunanbabie cuctembl otcyera. Cuna. CBs3b
MEXIy CWIOW U ycKopeHueMm. Bropoit 3akoH Hberorona. Macca. Tperuit 3akoH HproroHa. OCHOBHBIE 3aJaud MEXAHUKH.
CocrosiHME cHCTEMBI Tel B MexaHuKe. [IpuHIMD OTHOCHTENbHOCTH B MexaHuke. CHila BCEMHPHOTO TSITOTECHHS. 3aKOH
BCEMHUPHOTO TATOTEHUs. PaBEHCTBO MHEPTHOM M TpaBUTALMOHHOM Macc. [IBuxeHHe HEOECHBIX Tell U HMX HMCKYCCTBEHHBIX
cnyTHUKOB. [lepBas kocmmueckas ckopocThb. Jepopmanus u cuia ynpyroctu. 3akoH ['yka. Bec tenma. HeBecomocth u

neperpy3ku. Cuna tpenus. [Ipupona u Buasl cun Tperus. Cuia CONpOTUBIICHUS MPU IBUKEHUU TENl B BSI3KOU cpeje.
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HeunepumnanpHble CHUCTEMBI OTCUETA, ABWKYIIHUECS MPSIMOJIMHEWHO C NOCTOSHHBIM YCKOPEHMEM. Bpamarommecs CHUCTEMBbI
orcuera. llenTpobexHas cuina. UMmynbc mMaTepuanbHONW TOYKM U CUCTEMBI Tell. 3aKOH M3MEHEHHUS W COXPAaHEHUS HMITYJIbCA.
PeakTuBHas cuia. YpaBHeHue Memepckoro. PeakTHBHBIN IBUraTesb. Y CIEXH B OCBOCHUH KOCMUYECKOT0 ITpocTpaHcTBa. PaboTa
cwibl. MomHocTh. Kunetnueckas sneprus. [lorenunansHas sHeprusa. Mexanndeckasi SHEprusi MAaTEPUAIbHOW TOUKHA U CHCTEMBL.
3aKOH U3MEHEHHS U COXPAHEHUS SHEPruu B MexaHUKe. CTOIKHOBEHUE YNPYTUX IIApOB. Y MEHBIICHHE MEXAaHUYECKOW SHEPTUU
1o/ ACMCTBUEM CUJI TpeHUsA. AOCOIIOTHO TBEPAOE TENIO U BUABI ero ABmxeHus. LlenTp macc TBepaoro tena. Teopema o ABUKEHUN
neHrpa macc. OCHOBHOE YpaBHEHUE JMHAMHUKH BpallaTEIbHOTO JBMXKEHHUS TBEPAOrO Teld. 3aKOH COXPAHEHHS] MOMEHTa
UMITyJIbCa. YCIOBUSI paBHOBecus TBepaoro tena. MomeHT cuibl. LleHTp Tskectu. Bunbsl paBHOBecus. Buawl nedopmaruit
TBEPABIX TeJN. MeXxaHM4yeCcKrue CBOMCTBA TBEPABIX Tel. [[nmacTHYHOCTH M XpynKOCTh. JlaBieHUE B KUIKOCTAX U Ta3axX. 3aKOH
[Mackans. 3axon Apxumena. ['unponunamuka. Jlamunapruoe u TypOyJeHTHOE TeueHusi. YpaBHeHue bepuymu. [lonseMuas cuna
Kpbu1a camonera. Kimaccudukanus konebanuii. Y paBHeHUE IBHKEHUS IPy3a, MOJBELIEHHOTO Ha MPYKUHE. Y paBHEHHE JIBUIKECHUS
MaTEeMaTU4YeCKOro MasTHHKA. ['apmMoHmdeckue konebanus. [lepuog m dacrora rapmMoHmdeckux kKoseOanuii. daza kosieOaHUM.
Omnpenenenne aMIUIUTY/IbI U HAYAIBHOU (Pa3bl U3 HAYaIbHBIX yCJI0BHM. CKOPOCTh U YCKOPEHUE MTPU TAPMOHUYECKUX KOJICOAHUSX.
[IpeBpatienus sHeprun. 3aTyxarouue koaedanus. BeiHyxaeHHble Konebanus. Pezonanc. CioxkeHrne rapMOHUYECKUX KOIeOaHUI.
Crnextp xonebanuii. ABrokosne6anus. BomHoseie siBnenus. [lonepeunsie BonHbL. JlyinHa BoJHBI. CKOPOCTH pacrpoCTpaHEHUs
BOJIHBL. [IpofonbHble BOMHBL. YpaBHeHHE Oeryuiedl BojiHbl. CTosiuMe BOJHBI Kak cBOOOAHBIE KosieOaHus Ten. BonHbl B cpee.
3ByKOBBbI€ BOJIHBI. CKOPOCTh 3BYKa. My3bIKaJIbHbIE 3BYKH M ITyMbl. ['pOMKOCTH U BbICOTa 3BYyKa. TemOp. /[Mama3zoHbl 3BYKOBBIX
4acTOT. AKyCTHUeCKHi pe3oHaHc. M3myuenue 3Byka. YnbTpa3Byk U uH(ppa3Byk. Mutepdepenuus BomH. [Ipunuun Iroiirexca.
3akoH oTpaxkeHus BoyH. [Ipenomiienne BosH. Judpaxiius BoH.

MouiekyasipHasi GU3nKa ¥ TEPMOAHMHAMMKA
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Puznka M MexaHuka. TemioBble sABieHUsA. Kparkmii O4Yepk pasBUTHS NPEACTABICHUNA O NPUPOJAE TEIUIOBBIX SIBJICHUM.
TepMmoauHaMuKka U MOJIEKYJISIpHO-KUHETHYecKass Teopusi. OCHOBHBIEC TOJIOKEHHSI MOJEKYJISpHO-KHUHeTHYeckoi Teopun (MKT).
DxcnepuMeHTanbHble qokazarenbctBa MKT. Macca moinekyn. Moinb. [locrosinnas ABoraapo. bpoyHoBckoe nBrkeHue. CHbl
B3aUMOJICHCTBUSL MoJieKysl. CTpoeHue Ta3000pa3HbIX, XKUAKUX M TBEpAbIX Teld. COCTOSIHUE MAaKpOCKONMYECKUX Tell B
tepmoauHamuke. Temmneparypa. TemnoBoe paBHoBecue. PaBHOBecHble (0OpaTuMble) W HEpaBHOBECHBIE (HEOOpAaTUMBIE)
npoiiecchl. ['a30Bble 3aK0HBI. MoOJENb UI€aIbHOTO ra3a. AOCOIIOTHAS TeMmIepaTypa. Y paBHEHHE COCTOSIHMS UJI€AJIbHOTO rasa.
["a3oBeiil TepmomeTp. [IpuMenenue razoB B TexHuke. CUCTEMBI ¢ OOJIBIIIMM YHCIIOM YACTHIl U 3aKOHBI MeXaHUKH. M ieanbHblil ras
B MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KMHETHYECKOM Teopuu. TemmepaTypa — Mepa
cpeaHer KuHeTmyeckou sHepruu. Pacmpenenenne Makcsemna. M3mepeHue CKoOpocTerd MOJNEKYd rasa. BHYTpeHHss sHeprus
UJeaJbHOro ra3a. PaBHOBecue MexXAy >KUAKOCTbIO U TrazoM. HaceimenHbie napel. M3oTepmbl peanbHOro raza. Kputuueckas
temneparypa. Kpurtnueckoe cocrtossnue. Kunenwme. Cxumxenue ra3oB. BrnaxksHocTs Bo3ayxa. MonekyisipHass KapTuUHA
MOBEPXHOCTHOTO ciyod. [loBepxHocTHas sHeprus. Cuila MOBEPXHOCTHOTO HaTskeHWs. CMaunBaHue. KanwiuisipHble SIBICHHS.
Kpucrammueckue Ttema. Kpucramnuyeckas pemerka. Amopdubie Tena. Xuakue xpuctamwibl. Jlepexktsl B KpuCTaUiax.
OOBsICHEHNE MEXaHUYECKUX CBOMCTB TBEP/IBIX TEJI HA OCHOBE MOJICKYJISIPHO-KUHETHUECKOM Teopuu. [lnaBiaenue u oTBepeBaHue.
H3menenne obdbema Tena Mpu IJIABIEHUU W OTBEpjeBaHuU. TpoiiHas Touka. TeruioBoe pacmmpenue ten. TermnoBoe JTUHEHHOE
pacumpenue. TermoBoe oObeMHOE pacIHIMpeHHe. YYeT W HCIOJIb30BaHHUE TEIJIOBOTO pacHIMpeHust Ten B TexHuke. Paborta B
tepMmoauHaMmuke. KommuectBo Temnotel. BHyTpenHsss sHeprus. [lepBhlii 3aK0OH TEPMOAMHAMUKHU. TEIJIOEMKOCTH Ta3oB IpHU
IIOCTOSTHHOM 00BhEME M IMOCTOSHHOM JIaBjicHUU. AnuabatHelid nporecc. HeobparumocTs mporeccoB B npupojae. Bropoit 3akon
TepMoauHaMHUKH. CTaTUCTUYECKOE NCTOJIKOBAHUE HEOOPATUMOCTH MPOIECCOB B pupo/ie. TemnoBkie ABuraTeu. MakcuManabHbIN

KIIJI TerioBeIX ABUTATENECH.
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DJIeKTPOAUHAMUKA

Pob 37€KTPOMarHUTHBIX CHJI B IPUPOAE U TEXHUKE. DIEKTPUUECKUN 3aps]l U JIEMEHTAPHBIE YaCTULbI. DIEKTPU3aALUs TEN.
3akoH Kynona. BzauMoaeicTBre HEMOABUKHBIX 3JIEKTPUUECKUX 3apAJI0B BHYTPU OJHOPOIHOIO TUAJIEKTPUKA. BIIM3KOAEHCTBHE U
JNEHUCTBUE HA PACCTOSIHUM. JJEKTpuueckoe noje. HanpspkeHHOCTh 3iekTpudeckoro mnosid. [IpuHuum cyneprno3uiuu IMojiei.
JIluauu HanmpsHKEHHOCTH 3JekTpudeckoro nmois. Teopema ["aycca. [lone 3apspkenHoi miockocTH, cdepsl U mapa. [IpoBogHuku B
IIEKTPOCTATUYECKOM TMOJ€e. JIMAIEKTpUKU B 3yeKTpocTtatndeckoM mnode. [lomsgpusanums nuanexkTpukos. lloTeHnuanbHOCTH
aNeKTpocTaTuyeckoro moss. lloTreHnmanpHas odHeprus 3apsaa B OOHOPOOHOM  dyieKkTpudeckom nose. [lorennman
IIEKTPOCTATUYECKOTO MOJISI M Pa3HOCTh MOTEHIHANOB. CBSA3b MEXKly HAPSLDKEHHOCTBIO 3JIEKTPOCTATUYECKOTO MOJI M Pa3HOCTHIO
NOTEHIIMAIOB. OJKBUIOTCHIMAIBHBIE IOBEPXHOCTH. M3MepeHne pa3sHOCTH NOTEHUHMAIOB. OKCIIEPUMEHTAJIBHOE ONpPEIEIICHUE
AIIEMEHTAPHOIO JJIEKTPUYECKOTO 3apsifa. OJEKTpUYecKas eMKOCTb. KonaeHcaropel. EMKOCTH INTOCKOTO KOHIEHCATOpA.
Pasnuunble Tunel koHAeHcaTOpoB. COEOMHEHUs KOHJIEHCATOPOB. ODHEPIHsl 3apsHKEHHBIX KOHJIEHCATOPOB M IPOBOJHUKOB.
[IpuMeHeHUsT KOHAEHCATOPOB. DJIEKTpUUeCKnii TOK. IIOTHOCTE TOKa. Cuna Toka. DIEKTPUUECKOE IOJIE€ MPOBOJHUKA C TOKOM.
3akon Oma miisg yyactka uenu. ConpoTHUBICHUE MTPOBOJAHUKA. 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONMPOTHUBIICHUSI OT TEMIIEPATYPHI.
CepxnpoBogumocth. Pabora m momHocTh TOka. 3akoH Jxoyns—IJlenna. Dnekrpuueckue Iienu. llocnenoBaTenbHOE H
NapajuleNIbHOE COCTMHEHUS MTPOBOAHUKOB. M3MepeHne CUIIbl TOKA, HANPSKEHUS W CONPOTHUBIEHUSA. DJIEKTPOABHKYILAS CHUIIA.
["anpBaHMYECKUE 3EMEHTBI. AKKYMYJISITOpBL. 3akoH OMma Ju1s mosiHo# nenu. 3akoH OMa s ydyactka uenu, cogepskamero JJ(C.
Pabora u MomHOCTh TOKa Ha ydacTtke Iienu, coiaepxkameMm JDJIC. Pacuer CIOXHBIX JJIEKTPUYECKHUX IENel. DJIeKTpUYecKas
MIPOBOJAMMOCTD PA3JMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJAMMOCTH METAJUIOB. DJIEKTPUUYECKHM TOK B PACTBOPaxX M paCIUIaBax
AIIEKTPOJIMTOB. 3aKOH 3JIEKTPOJIM3a. TEeXHUYECKOE MPUMEHEHHUE AIEKTPOJIN3a. DIIEKTPUUECKHM TOK B razax. HecamocTosTenbHbII

U CaMOCTOSITEIILHBIN pa3pAabI. PaznuuHble TUNBI CAMOCTOSITEIIBHOTO pa3piaga 1 UX TCXHUYCCKOC ITPUMCHCHHUC. ITna3ma.
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DNEKTPUYECKUA TOK B BAaKyyMe. DJIEKTPOHHBIE JIAMIBL: TUOA W TPUOA. DJIEKTPOHHBIEC MYyYKH. DJIEKTPOHHO-JIy4eBas TpyOKa.

QHCKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX. CoOcTBeHHas U IMPpUMCECHAaA 3JICKTPOIIPOBOAUMOCTD ITOJYIIPOBOIHUKOB. 9JI€KTpOHHO-

TBIPOYHBIN TIepexoa (p—N-niepexoxn). [lomynpoBogaukoBelit auoa. Tpauszuctop. Tepmuctopsl 1 GOTOPE3UCTOPHI.

MarnuTtHbsle B3auMOAEUCTBHs. MarHuTHoe moje TOKOB. Bexkrtop MarHuTtHOM MHAYKUMHU. IIOTOK MarHWUTHOW MHIYKIIHH.
Jlunnn MarHuTHOW WHAYKUMH. 3akoH buo—CaBapa—Jlammmaca. 3akon Awmmnepa. I[lpumeneHuss 3akoHa Awmrepa.
DNeKTpou3MepuTeIbHbIE MPUOOPHI. JIelicTBUE MAarHUTHOTO MOjis Ha JABMKyuiics 3apsan. Cuna Jlopenua. IIpumenenue cuiibl
Jlopenna. [uknuueckuili yckoputenb. OTKpPbITHE 3JEKTpOMAarHUTHOW WMHAYKUUU. [IpaBuno JleHna. 3akoH 3J€KTpOMAarHUTHOM
uHAYKIuU. Buxpesoe anektpuueckoe nose. 9C MHAYKIUY B IBHKYIIMXCA IPOBOJHUKAX. IHAYKIIMOHHBIE TOKM B MaCCHBHBIX
npoBoaHukax. CamomHaykius. HMHIYKTHBHOCTB. OHEpPruss MAarHUTHOTO TMOJI TOKAa. MarHuTtHas HOpPOHHUIAEMOCTh —
XapaKTepUCTUKa MarHUTHBIX CBOMCTB BemlecTB. Tpu Kilacca MarHUTHBIX BeulecTB. OObACHEHHE Mapa- UM JUaMarHeTU3Ma.
OcHoBHBIE cBoOMcTBa (eppomarHeTukoB. O mnpupoae deppomarnerusma. I[lpumenenue ¢eppomarneTukoB. CBOOOJHBIE U
BBIHY)KJIEHHBIE JyiekTpuueckue kosnebanus. [Ipormeccel B konebatenbHoM koHType. dopmyna Tomcona. IlepemeHHbIi
DIEKTPUYECKUM TOK. [[eMCTBYIOIME 3HAYUEHUS CUJIbI TOKA M HalpspKeHus. Pe3ucrop B nenu nepemeHHoro toka. Konaencarop B
LENA MEPEMEHHOro Toka. KaTylika MHIYKTHBHOCTH B LIENM NEPEMEHHOTO TOKA. 3aKoH OMa I Lenu NMEePpEMEHHOrO TOKa.
MomHOCTh B LENH MEPEMEHHOTO TOKAa. Pe30HAaHC B aiiekTpuyeckor 1enu. JIaMmnoBbeld reHeparop. I eHepaTtop Ha TpaH3UCTOPE.
['enepupoBanue aekTpruueckoil sHepruu. I'eneparop nepeMeHHoro toka. TpanchopmaTop. BeinpsiMiaeHue nepeMeHHOTo TOKa.
Tpexdaznsbiii Tok. CoenquHernre oOMOTOK TeHepatopa TpexdasHoro Toka. CoeuHEeHUE MOTPEOUTENEH IECKTPUUESCKON IHEPTUM.
ACHUHXPOHHBIN 3JIeKTpoABUTaTENb. Tpexdasubiii Tpanchopmatop. [Ipon3BoACTBO M MCIIOIB30BAHUE DJICKTPUUYCCKON SHEPTHH.

[lepemaua w pacnpeneneHue dJIEKTpUUECKo dSHepruu. IDPEKTUBHOE UCIMONH30BAHUE DJICKTPUUYECKON  DHEPTHUH.

DJIEKTPOMAarHUTHOE MOJI€. DJIEKTPOMArHUTHAS BOJIHA. M3TydeHNe 3JIEKTPOMArHUTHBIX BOJIH. DHEPIruUsl 3JEKTPOMAarHUTHOM
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BOJIHBI. CBOKCTBA 3J€KTPOMArHUTHBIX BOJH. [IpMHIMIBI paguocBs3u. AMIUTUTYAHAS MOLYJALMs. [leTekTupoBanue KoneOaHuu.
[Ipocrenmmi paguonpueMHUK. PacmpocTtpanenue pannoBoiiH. Pamnonokamuda. Ilonsatue o TteneBuacHuu. Pa3Butue cpencts
cBs3u. ['eomeTpuueckasi ontuka. CBETOBBIE JIydd. 3aKOH NPSIMOJIMHEHHOTO pacrpocTpanHeHus: ceeta. doromerpus. Cuna cBera.
OcsemeHHOCTh. Spkoctb. @oTomerprl. [IpuHuun depma M 3aKOHBI reoMeTpuueckoil onTuku. OTpakeHue cpera. Ilnockoe
3epkano. Cepuueckoe 3epkaino. [loctpoenne n3o0paxeHuil B cepruueckoM 3epkaie. Y BeIMYeHUe 3epKara.

[Ipenomnenue cBera. IlomHoe orpaxkenue. lIpenomiieHne cBeTa B IUIOCKONAPAUIENIBHOW IUIACTHHKE W TPEYrOJIBHOU
npusme. [Ipenomnenue Ha cepuyeckoil moBepxHocTU. JInH3a. DOKYCHOE paccTOSHUE M ONTHUYEcKas cuia JuH3bl. Popmyna
auH3bl. [locTpoeHne m3o00pakeHU! B TOHKOM JMH3€. YBelndeHue JUH3bl. OCBELIEHHOCTh M300pakeHUs, JaBaeMOTrO JIMH3OM.
Henocratku nun3. @oroanmapar. [Ipoeknuonnsiii annapar. ['na3. Ouku. Jlyna. Mukpockon. 3putenbHbie TpyObl. TenecKornsl.
BonnoBeie cBoiictBa cBerta. Ckopocth cBera. Jlucmepcusi ceta. MuHtepdepenuus cBera. [linHa CBETOBOM BOJIHBIL
WNurtepdpepenus B ToHkux rieHkax. Konbua Hetorona. Hexkotopeie npumenenus uareppepenunn. Jundpakmus ceera. Teopus
mudpakimu. Judpakuus Openens Ha npocTeix 00bekTax. Judbpakuus Opaynrodepa. Judpakiumonnas pemerka. Pazpemarornas
CIIOCOOHOCTH MUKpOCKONa U Teneckona. [lonepeunocts cBeToBbIX BONH. [lonspuszamnus csera. [lonepedHocTh CBETOBBIX BOJH U
AJIEKTPOMArHuTHas teopust ceeta. Buasl uznydennit. Ucrounnku cBera. CieKTpbl U CHEKTpaibHble TPUOOPHI. BBl CIEKTPOB.
Crnextpanbubiii ananu3. UHdpakpacnoe u ynbTpaduosieroBoe usnyuenus. PentrenoBckue myun. [llkanma snexkTpoMarHUTHBIX
W3JIyYEHUM.

OCHOBBI crIeNMATBLHON TEOPUH OTHOCHUTEIBLHOCTH
3aKOHBI JIEKTPOAMHAMUKH W MPUHLUII OTHOCUTENBHOCTH. OnbIT MalikenbcoHa. [locTynarsl TEOpUM OTHOCHTEIBHOCTH.

OTHOCHUTENIbHOCTh OJHOBpeMeHHOCTH. [IpeoOpaszoBanus Jlopenna. OTHOCHUTEIBLHOCTh paccTOSHUN. OTHOCHTEIBHOCTH
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IIPOMEKYTKOB BpEMEHHU. PEATUBUCTCKUI 3aKOH CIIOKEHUS CKOpOCTel. PensiTuBucTCKas AMHAMUKA. 3aBUCUMOCTh MacChl OT
ckopoctu. CuaxpodazoTpoH. CBs3b MEXKTy MAaCCOU U SHEPTUCH.
KBanroBasi puszuka. @Pu3uka aToma 1 aTOMHOI0 1Ipa

[Ipenmer u 3agaun KBaHTOBOM (PM3HUKHU. 3ap0KI€HHE KBAaHTOBOM Teopuu. TeroBoe usityuenue. Pacnpenenenue s3Hepruu B
CHeKTpe abcomoTHO YepHoro Tena. ['unoresa [Inanka o kBantax. ®otosddext. Teopus dorordpdexra. otonsl. [Ipumenenune
dotoaddexra. OnbiTol I1. H. JIebenena u C. W. BaBuionsa. /laBnenue cBeta. Xumudeckoe aectsue cera. @ortorpadus. 3anuch
Y BOCIIPOU3BEIEHUE 3BYKa B KHHO.

CnexrtpanbHble 3akoHOMepHOCTU. CTpoeHue aroma. Mojenbs Tomcona. OnbiTel Pezepdopaa. [Inanerapnas Moaens atoma.
[Toctynarel bopa. Moaens aroma Bojopona no bopy. DKCrepuMEHTAIBHOE JOKA3aTeNbCTBO CYHIECTBOBAHUS CTAllMOHAPHBIX
cocrtosiHuid. TpymHoctu teopun bopa. KBantoBass mexanuka. ['umore3a ne bBpoinss O BOJHOBBIX CBOMCTBAX YacTHIL.
KopniyckynsipHo-BomHOBOM  ayanu3Mm. Judpakuus s1ekTpoHOB. CooTHollleHHe HeompeaesieHHocTel ['eiizenOepra. BosHbl
BeposiTHOCTU. THTEepdepeHIus BepoaTHOCTEH. MHOr03eKTPOHHbIE aTOMbl. KBaHTOBBIE MCTOUYHUKHM CBETa — Jia3epbl. ATOMHOE
AP0 M DJIEMEHTApHbIE YacTHUIbl. MeTo/bl HAONIOACHUS W PErUCTPAIMHM JJIEMEHTApHBIX 4YacTull. OTKPBITHE €CTECTBEHHOM
paauoakTUBHOCTH. Aunbda-, Oera- W ramMma-uziaydeHue. PaguoakTUBHbIE MpeBpallleHHs. 3aKOH PaJUOaKTUBHOTO pacraja.
[lepuon nmonypacnama. M3oromnsl. [IpaBuno cMmemeHusi. VICKycCTBEHHOE MpEBpAlllEHUE aTOMHBIX siaep. OTKpbITHE HEUTpOHA.
CtpoeHue aToMHOrO sjpa. SnepHble CWIbl. DHEpPrus CBSI3M aTOMHBIX sifep. VICKyCCTBEHHass paJMOaKTUBHOCTh. SInepHbie
peakumu. lenenue saep ypana. Llennslie saepHeie peakuuu. SaepHsii peakrop. TepmosiaepHbie peakuuu. lIpuMmenenne saepHon
sHeprud. [lonydenue paMOaKTUBHBIX U30TOIIOB U UX NMPUMEHEHUE. bronornueckoe AEUCTBUE PAIMOAKTUBHBIX U3ITy4eHUu. Tpu

sTamna B pa3BUTUHU (HU3UKHU AIEMEHTAPHBIX YacTHIl. OTKpbITHE TO3UTPOHA. AHTHYACTHIIBL. Pacnan Heitpona. OTKphITHE
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HelTpuHo. [IpoMexyTounbie 6030HBI — MEPEHOCUUKH CIA0BIX B3auMOIeHCTBUI. CKOJIBKO CYIIECTBYET AIEMEHTAPHBIX YACTHII.
KBapku. B3aumonencresrue KBapKoB. [ JIFOOHBL.
Crtpoenne Beesennoit
[TpuMEHUMOCTh 3aKOHOB (PU3UKU i1 OOBSICHEHUS MPUPOABI KOCMUYECKUX 00BEKTOB. COJHEUHAsl CUCTEMA KaK KOMIUIEKC
TeJ, UMEIoLIUX 0011ee nporcxoxaeHue. OO0mye XxapakTepucTUKy TuianeT. [lnanersl 3eMHo# rpynnbl. [lanekue niuanetsl. CosHie
u 3Be31bl. Knaccudukanus 3se3a. Osomonus Connua u 3Be3d. CtpoeHue u 3Bomolus Beenennoil. TeMuas matepus U TeMHast
sHeprud. Equnas ¢pusznueckas kaptuHa Mupa. Pusnka 1 HAyYHO-TEXHUYECKAs PEBOITIOLHA.
JlaGopaTopHbIil NIPAKTUKYM
. I3Mepenue yckopeHusi CBOOOIHOTO MaJIEHUS C TIOMOIIbI0 MATEMaTHYECKOTO MasITHHUKA.
. U3yuenue Broporo 3akona HeroToHa.
HccnenoBanue Mozenu JBUKEHUS Tella, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

N3ydeHne 3aKOHa COXPAaHEHHS UMITYJIbCA IPU COYNAPEHUH CTAIBHBIX IIAPOB.

1
2
3
4
5. U3yuenue 3akoHa COXpaHEHUS] MEXaHUYECKOW YHEPTHUH.
6. Usmepenne KIIJ[ anexTpoaBuratess npu NOAHATUH TPy3a.

7. 3y4yeHne aBTOKOJI€0aHUH.

8. 3yuenune nonepeyHbIX BOJIH B CTPYHE C 3aKPETUVICHHBIMUA KOHIIAMHU.
9. 3yuyeHue cBOMCTB 3ByKOBBIX BOJIH.

10. OnbiTHas npoBepka 3akona I eli-Jlroccaka.

11. Omnpenenenue NPOLUEHTHOIO COAEPKaHUs BJIard B MOKPOM CHETE.

12. V3yueHue pacnpeaeneHus MoJIeKyJl UEaIbHOIO Ta3a Mo CKOPOCTAM (KOMIBIOTEPHOE MOICIMPOBAHUE).



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
21.
28.
29.
30.
31
32.
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N3yuenue ueanbHOM TEMI0BOM MammHbl KapHo (KOMIBIOTEpHOE MOICTIUPOBAHHUE).
N3yyeHue TermoBoro B3auMoAeCTBUS (KOMIIBIOTEPHOE MOICIUPOBAHUE).
N3mepenne monyisa FOHra pe3uHsl.
N3mepenue TeMiepaTypHoro korhduiirenTa TMHEHHOTO paciupeHus: TBEPAbIX TEJl.
Omnpenenenue k03P GUIIMeHTa TOBEPXHOCTHOTO HATSXKEHUS YKUIKOCTH.
N3Mepenne eMKOCTH KOHAEHCATOPA.
N3mepenue yaeabHOro COIpoOTUBIICHUS TPOBOJHUKA.
N3mepenne 3/1C u BHYTPEHHETO COMTPOTUBJIEHNS UICTOYHUKA TOKA.
N3ydenune nenu noCTOSHHOTO TOKa, conaepxkameit JJ[C.
COopka u rpaayupoBKa OMMETpa.

Pacmupenue npejena u3MepeHus BOJIbTMETpa/aMIiep MeTpa.

N3ydeHne TeMnepaTypHON 3aBUCUMOCTH COPOTHUBIIEHUS METAJUIOB Y MOJIYITPOBOJIHUKOB.

I/ISY‘IGHI/IC IIponccca IMPOXOKACHUA JJICKTPHUUICCKOI'O TOKA B PaCTBOpax 3JICKTPOJIHUTOB.

N3y4eHue noynpoBOAHUKOBOIO JUO/A.

N3yyeHue nponeccoB BHIIPSMIIEHUS IEPEMEHHOTO TOKA.

N3yueHnue npoiiecca NpoxoxaeHust TOKa B OUTIOJIIPHOM TPaH3UCTOPE.
N3yuyeHue nenu nepeMeHHoro ToKa.

N3yuyeHue pe3oHaHca B EMU NEPEMEHHOTO TOKA.

N3mepenne ko PuiieHTa MOITHOCTH LEMK IEPEMEHHOTO TOKA.

Nzyuenue ogHodaznoro tpanchopmaropa.
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33. M3mepenne eMKOCTH KOHEHCATOpa M MHAYKTUBHOCTH KaTYIIKH.

34. O3HaKOMJICHHE C MPOIIeCCaMU MOAYJISIIUUA U IEMOYJISAIUH (AETEKTUPOBAHUS ) AJICKTPOMArHUTHBIX KOJIeOaHUM.

35. 3ydyenue 3akoHa MpeIOMIICHHUS CBETA.

36. HSMepeHI/IC IMOKa3aTCJIAd IMPCJIIOMIICHHA CTCKIIA ITPHU ITIOMOIITU MUKPOCKOIIA.

37. N3smepenne (hOKYCHOTO pacCTOSHUS PaCCCUBAIOIICH JTMH3EI.
38. COopKa ONTUYECKUX CUCTEM.
39. UccnenoBanue nHTEphEPEHIINM CBETA.

40. UccnenoBanue nudpakiuy cBeTa.

41. OnpenenieHre IJTUHBI CBETOBOM BOJIHBI MPY MTOMOIIM AUGPAKIIMOHHON PEIIETKH.

42. Vzyuenue ssrenuit porodrddexra. U3mepenue padoThl BEIXOa JIEKTPOHA.

3. TemaTH4ecKoe NJIAHUPOBAHHUE

OO6mwmit mepuo1 0CBOCHMsI y4eOHOTO TIpeMeTa — 2 T0/1a, KOJU4IeCTBO yueOHbIX yacoB — 340.

1 ron oOydenus: 5 yacoB B Hemento X 34 Henenu = 170 yacoB

2 Toq 00yueHus: 5 yacoB B Heaemo X 34 Hepenu = 170 gacoB

KoanuecTBO JaCo0B, 0OTBOAUMOC HA H3YYCHUE KaxKI0u

NeNo TeMBbI
HasBauus rem = = =
TEM 10 aBTOPCKOI/I HpOFpaMMC 110 HACTOSAIIICHU pa6oqu/I
porpaMme
10 kaacce

BBenenune 4 4

Pa3znea 1. Mexanuka 64 70

1. | Kuuemaruka touku. OCHOBHBIE TIOHITHSA KHHEMATUKH 18 20

2. | unamuka. 3akoHBI MexaHUKU HproToHa 10 9
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3. | Cutbl B MEXaHHKE 10 12
4. | HeunepuuanbHbie cucteMbl oTcueTa. CUiibl HHEPIIUU 4 4
5. | 3aKoHBI COXpaHEHUSI B MEXaHUKE 10 11
6. | JABmwxeHue TBEPABIX U AeHOPMUPYEMBIX TEJ 4 4
7. | Craruka 4 3)
8 | Mexanuka nehopMUPYEMBIX TE 4 3)
JlabopaTopHbIil NPAKTHKYM 12 12
Pa3nen 2. MoJexkysipHas ¢pusuka. Tepmogunamuka 34 34
9. | Pa3BuTHe mpeacTaBIeHUI O MPUPOE TETIIOTHI 2 2
10. | OcHOBBI MONIEKYIIPHO-KMHETUYECKON TEOPUHU 3) 3)
11. | Temneparypa. ['a30BbIe 3aKOHBI 6 6
12. | MonekynapHO-KHHETUYECKask TEOPHsI ICATbHOTO rasa 3) S
13. | 3aKOHBI TEPMOIUHAMUKHI 3) 5
14. | B3anmHbIe MpeBpaIieHus )XKUIKOCTEH 1 Tra3o0B 3 3
15. | TloBepxHOCTHOE HATSHKEHHE B JKHUIKOCTIX 3 3
16. | TBepaple Tena ¥ X MPEBPAICHUE B )KUIKOCTH 3 3
17. | TensioBoe pacumiupeHue TBEPAbIX U KHUJAKHX TeJ 2 2
JlaGopaTopHbIil IPAKTHKYM 8 8
Pazjnen 3. DileKTpoAUHAMHUKA 34 34
BBenenue 2 2
18. | DmekTpocraTuka 16 16
19. | IlocTOSIHHBIN PIEKTPUUYECKUNA TOK 16 16
JlabopaTopHbIil NPAKTHUKYM 8 8
PesepBHOE Bpems 11 -
UTOrO: 175 170

C=RU, O=I'bOY COLWW Ne 4 r.0. Cbi3paHb,
CN=OcunoBa TaTbssHa AnekceeBHa,
E=school4 _szr@samara.edu.ru
009015c63bd9528286
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