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1. MACIIOPT ITPOT'PAMMBI YUEBHOM JIUCIATLIINHBI
OV .09 PU3UKA

1.1. O6aacTh NIPpUMEHEHHs POTrPaAMMBbI

O61meo0Opa3oBaTenbHas AUCHUILTHHA «DPU3KKay ABISETCS 00s13aTEIbHOM YacThio 0011e00pa30BaTeILHOTO
uKiIa oopasoBarenbHoN porpaMMel B cooTBeTcTBUU ¢ @I'OC CIIO no cneunansrocty 49.02.01 Ousnue-
cKas KyJabTypa (6a30oBas MOATOTOBKA) pean3yeMoi Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHusl.

[Iporpamma pazpaborana Ha ocHoBanuu TpedoBanuii ®I'OC cpegnero obiero 06pa3oBaHus ¢ y4€TOM IIPO-

deccroHanbHON HAIPABIEHHOCTH MOJy4yaeMoii podeccuu.

1.2. MecTO AUCHUILIMHBI B CTPYKTYPe OCHOBHOI NMPOo(hecCHOHATBHOI 00pa30BaTeIbHOM IPOrpaMMBbI:

O61eoOpa3oBaTenbHas qucuuiuinHa «®dusuka» sABIsSeTCsl 00sA3aTE€IbHON 4YacTbhlO 001e00pa30BaTEIbHOTO
ukia obpazoBatenbHOi mporpammel B cootBeTcTBUU ¢ PI'OC cnenmansuoct 49.02.01 dusnueckas Kyib-
Typa (0a30Bas MOArOTOBKA)

1.3. Heau u 3aaa4u JMCHUIJIMHBI — TPe0OOBAHMSA K pe3y/IbTaTaM OCBOCHUS AN CUMIIJIMHbI:

OCHOBHBIMU LEJSIMH W3YYCHHS (PU3UKH SBIISIOTCS:

e (GopMHpPOBaHKME UHTEPECA U CTPEMIICHHS O0YUAIOIINXCS K HAYYHOMY U3YyUYCHUIO TPUPOIbI, PA3BUTHE
WX UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHHUE UCCIIETOBATEIHCKOTO OT-
HOUIEHHUS K OKPY>KAIOIINM SIBJIICHUSIM;

e (GopMHpPOBaHKME HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHUsI OCHOB CTPOSHUSI MaTEPUHU U

dbyHIaMeHTaIbHBIX 3aKOHOB (DHU3HKH;
e (QopMupoBaHue yMeHUN OOBSACHSTH SIBJICHUS C UCTIOJIb30BAaHUEM (DU3UYECKUX 3HAHUN U HAYIHBIX
JIOKa3aTeIbCTB;
e (opMHpoOBaHUE MIPEACTABICHUHN O POJIK (GU3UKH JIJIST PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei ooecrnednBaeTcs pelieHreM CIeIYIONX 3a/1a4:

e MpUOOpETeHHE CUCTEMBI 3HAaHUH 00 O0MIMX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJTFOYAsI MEXAHUKY, MOJIEKYJISIPHYIO (PU3HKY, SJIEKTPOTMHAMHUKY, KBAaHTOBYIO (DH3UKY U AJIEMEHTHI acT-
podusuky;
e (opMHpOBaHUE YMEHUN TPUMEHSATH TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHHS (U3UUECKUX SIBJICHUH B
MIPUPOJIE U IS IPUHATHUS TPAKTUUECKUX PEIICHUN B TTOBCETHEBHOM JKU3HU;
® OCBOEGHHE CITOCOOOB PEIICHHS PA3IMYHBIX 33/1a4 C IBHO 3aJIaHHON (PU3UYECKOMN MOJIEIIBbIO, 3a/1ad,
MOIPa3yMEBAIOIIUX CAMOCTOSATEIHLHOE CO3aHNe (PU3MUECKOM MOJIENH, COOTBETCTBYIOIIEH yCIOBHUIM
3a/1a4u;
® [OHMMaHHE (PU3NUECKUX OCHOB M MPHUHIIMIIOB JICUCTBHS TEXHHUYECKUX YCTPONUCTB U TEXHOJIOTHYE-

CKHX IPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIILYIO CPENY;



® OBJIQJICHUE METOJIAMH CAMOCTOSTEIBHOTO IJIAHUPOBAHUS U MIPOBEACHUS (PU3MUECKUX IKCIIEPUMEH-

TOB, aHAJIN3a U UHTEpIPETalMi HHPOPMALIUH, ONPEIEICHUS JOCTOBEPHOCTH IIOJIYYEHHOTO Pe3yibTaTa;

® CO3JIaHME YCJIIOBMM IS Pa3BUTHUS YMEHUM POEKTHO-UCCIIEN0BATEIBCKOM, TBOPUYECKOM NEATEIBHO-

CTH.

3HaTh:

® CMBICII OHATUI: PU3HUECKOE ABICHUE, TUIIOTE3a, 3aKOH, TEOPHsl, BELIECTBO, B3aUMOIECHCTBHE, JIEK-
TPOMarHUTHOE T0JI€, BOJIHA, ()OTOH, aTOM, aTOMHOE SJJpO, HOHU3UPYIOIIUE H3ITyudeHUs, INIaHEeTa, 3Be3/1a,
rajakTuka, Bcenennas;

® CMBICTT (PU3MUECKUX BEJIMYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHJIa, UMITYJIbC, paboTa, MEXaHHUECKast

SHEprus, BHYTPEHHSS SHEPTHs, a0COIOTHAS TeMIepaTypa, CpeAHss KUHETHUECKasi SHEPTHs YacTUIl Be-
LIECTBA, KOJIMYECTBO TEIJIOTHI, JIEMEHTAPHBIN JIEKTPUUECKUN 3apsif;

® CMbICH (PU3MUECKUX 3aKOHOB KJIACCHYECKOW MEXAaHWKH, BCEMHPHOTO TATOTCHHS, COXPAHEHUS DHEP-
I'MH, UMITYJIbCA M 3JIEKTPUUECKOro 3apsijia, TEPMOJUHAMUKHU, 3JIEKTPOMArHUTHOM HMHAYKUUH, (HoTOdd-
dbexra;

® BKJI4/l POCCUMCKHX M 3apYOEKHBIX YUEHBIX, OKa3aBIIMX HauOoIblIee BIUSHUE HA pa3BUTHE (DPU3HKH;

Ymern:

® OIMCBIBaTh U OOBSCHATH (DM3UYECKUE SIBJICHHS U CBOICTBA TeJI: ABM)KEHHE HEOECHBIX TeN M MCKYCCTBEH-
HBIX CITyTHUKOB 3€MJIM; CBOMCTBA ra30B, KUIKOCTEH 1 TBEPABIX TEJT; AIEKTPOMArHUTHYIO MHTYKIIUIO, pacIipo-
CTpaHEHME NICKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIy4EHUE M IOITIOLICHUE CBETA aTOMOM;

dotordexr;

® OTIMYaTh TMIIOTE3BI OT HAYYHBIX TEOPUH;

® JleNaTh BBIBOJBI HA OCHOBE 3KCIIEPUMEHTAIbHBIX JaHHBIX;

® T[IPUBOJUTH MPUMEPHI, TOKA3BIBAIOLINE, YTO: HAOIIOACHUS U SKCIIEPUMEHT SIBJISIOTCS OCHOBOW ISt
BBIIBJKEHUS TUIIOTE3 U TEOPUH, MO3BOJISIOT MPOBEPUTh UCTUHHOCTh TEOPETUUYECKUX BBIBOJIOB; (pU3HUeE-
CKasi TeOpus /1aeT BO3MOXKHOCTb OOBSICHATh U3BECTHBIE SIBJICHUS NMPUPOIbI U HAay4dHbIE (DAKTHI, MpeacKa-
3bIBATh €I1I€ HEU3BECTHBIC SIBJICHUS;

® [IPUBOANUTH MPUMEPHI MPAKTUYECKOTO UCIIONB30BAaHUS (PU3MUECKUX 3HAHUI: 3aKOHOB MEXAaHUKHU, Tep-
MOJIMHAMUKH U IEKTPOJNHAMUKH B SHEPre€TUKE; Pa3INYHbIX BUAOB 3JIEKTPOMAarHUTHBIX U3TY4EHUH AJIs
Pa3BUTHUS PAJNO U TEJIEKOMMYHUKALMN, KBAHTOBOW (DU3UKHU B CO3/IaHUU SACPHOU

® BOCIIPUHUMATh M Ha OCHOBE IMOJIYYE€HHBIX 3HAaHUI CaMOCTOATENbHO OLEHUBATh MH(POPMALUIO, COAEP-
xaiytocs B coobmenusix CMU, MHTepHeTe, sHEpreTHKH, J1a3epOB; HAYYHO-TIOMYJIIPHBIX CTAThSIX.

® [IPUMEHSTH MOJTYYEHHbIE 3HAHUS 71 pelIeHus] PU3NUECKUX 3a]1a4;

® OTIpENIEISATh XapakTep PU3NIECKOro Mporecca o rpaduky, radnuue, Gpopmyie;

® U3MEPATh P (PU3MYECKUX BEIMYHMH, MPEICTABIAS PE3yJIbTaThl U3MEPEHUI C Y4eTOM HX IOTPEIIHO-

CTEH;



® MCIIOJIb30BAaTh HpI/IO6peTeHHLIC 3HAaHUA U YMCHUS B HpaKTI/IquKOﬁ ACATCIIbHOCTH U HOBCQI[HGBHOI\/JI

AKU3HU:
YueOHas nucuunnHa GU3NKa HANpaBJieHa Ha (JOpMHUPOBaHUe CJAeAYIOINUX O0IIMX KOMIETeHIHIi:

OK 01. Beibupats criocoObl penieHus 3a1a4 NpoPpecCHOHATBHON IeATEIbHOCTH IPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBpeMEHHBIE CPEACTBA TIOMCKA, aHAIN3a U UHTEPIPETalluy HHOpMaIUK 1
UH(POPMALIMOHHBIE TEXHOJIOTHH IS BBIOJIHEHHS 3a/1a4 TPO(PECCUOHATBHON AEATEIbHOCTH;

OK 03. [TmanupoBaTh U pearn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATFHOE U TMYHOCTHOE PA3BHUTHE,
NPEANPUHIMATENBCKYIO IEATEIbHOCTh B TPO(ECCHOHANBHOM cepe, UCIOb30BaTh 3HAHUS 110 IPABOBOM U
(MHAHCOBON TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYalHAX;

OK 04. DddexTnBHO B3aMMOACHCTBOBATH M pab0TaTh B KOJUIEKTUBE 1 KOMAH/IE;

OK 05. OcymiecTBiATh YCTHYIO U IUCbMEHHYI0 KOMMYHHKAIIUIO Ha TOCYAapCTBEHHOM s3blke Poccuii-
ckoi denepanviv ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. ITposiBIsAT Tpak1aHCKO-MATPUOTUYECKYIO TIO3UIIHIO, IEMOHCTPUPOBATH OCO3HAHHOE MTOBE/IE-
HUE Ha OCHOBE TPAJULIMOHHBIX POCCUNCKUX TyXOBHO-HPAaBCTBEHHBIX IEHHOCTEH, B TOM YHCJE C YUETOM
rapMOHHM3alUU MEKHALMOHAJIBHBIX U MEKPEJIUTHO3HBIX OTHOLIEHUH, IPUMEHSTh CTaHAAPThl AaHTUKOPPYII-
LIUOHHOI'O IIOBE/ICHUS;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpelibl, peCypcocOepeKEeHUI0, IPUMEHSATh 3HaHUS
00 U3MEHEHUH KJIMMAaTa, IPUHIIUAIIEI OEPEKITHBOTO NPON3BOACTBA, IPPEeKTUBHO AeMCTBOBATbL B Ype3Bblyaii-
HbIX CUTYaLMAX;

[Inanupyembie pe3ysbTaThl OCBOCHHS 00IIe00pa3oBaTeIbHON nucuUIIHbl B cooTBeTcTBUU ¢ PI'OC CIIO
u Ha ocHoBe ®I'OC COO

JIMYHOCTHBbIE PE3YJbTATHI:

1) rpax1aHCKOrO BOCIIMTAHUS:
e copMHPOBAHHOCTH IPAXKAAHCKON MO3ZUIIUN 00YUAIOIIErocsl KaKk aKTUBHOI'O U OTBETCTBEHHOTO YJIeHA
POCCHICKOTr0 O0IIIEeCTBA;
® [PUHATHE TPAAUIIMOHHBIX O0IIEYEIIOBEYECKIMX T'YMAaHUCTUUYECKUX U JEMOKPAaTHUYECKUX [IEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX TPa’KAAHCKOTO OOIECTBa, yUaCTBOBATh B
caMOYIpaBJIEHUU B 00pa30BaTeNbHON OpraHu3aluu;
e yMEHHE B3aMMOJEHCTBOBATH C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKUUSAMU U
Ha3Ha4YeHHEM;
® TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM €ATEIbHOCTH;
2) maTpUOTHUYECKOTO BOCIIUTAHHUS:
® copMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UIEHTUYHOCTH, MaTPUOTH3MA;
® [[EHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTUKEHUSM POCCUHCKUX YUEHBIX B 00-
JacTu (PU3MKU U TEXHUKE;
3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
e c(hOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO TIOBEICHHUS;
e Cr0COOHOCTh OLICHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh Ha MOpaJIb-

HO-HPaBCTBECHHBIC HOPMBI U HEHHOCTH, B TOM YHUCJIC B ACATCIbHOCTU y‘léHOl"O;



e 0CO3HaHHE JHUYHOIO BKJIA/a B IOCTPOCHUE YCTOHYHUBOTO OyIyIIEero;
4) 5cTETUYECKOro BOCIIMTAHUS:
® HCTETUYECKOE OTHOLICHHWE K MHUPY, BKJIIOYAs SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYLIETO (PHU3UUE-
CKOM HayKe;
5) TpyZIOBOTO BOCITUTAHUS:
® UHTepec K pa3Iu4HbIM chepaM nMpodhecCHOHANBHOMN 1eATENTbHOCTH, B TOM YHCIIE CBA3AHHBIM ¢ (pu3u-
KO M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oymymieil mpodeccun U pearn3oBbIBATh
COOCTBEHHBIE KU3HEHHBIC IIJIaHbl;
® TOTOBHOCTb U CIIOCOOHOCTH K O0pa30BaHMIO U CAMOOOPA30BaHUIO B 00JaCTH (PU3HUKU HA MPOTSIKEHUU
BCEH >KU3HHU;
6) 5KOJIOIMYECKOr0 BOCITUTAHUSA:
¢ c(hOPMHUPOBAHHOCTH IKOJOTHUECKOW KYJIbTYPHI, OCO3HAHUE TII0OATBHOTO XapaKTepa 3KOJIOTHYECKUX
po0Jem;
e [UIAHUPOBAaHHUE U OCYILECTBICHHUE ACUCTBUM B OKPYXAIOUIEH cpelle Ha OCHOBE 3HAHMS LIENEH yCTOM-
YMBOI'O Pa3BUTHUS YEJIOBEUECTBA;
® paCIIMPEHUE OIBITA JAEATEIBHOCTH YKOJIOTHUECKON HAPABICHHOCTH HA OCHOBE MMEIOLIUXCS 3HAHUU
1o pHU3HKE;
7) IEHHOCTH HAY4YHOT'O TIO3HAHMSL:
e c(hOpMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (pu3u-
YECKOM HAyKH;

® OCO3HAHHEC ICHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTD B IIPOLCCCE U3YUCHUS (I)I/I3I/IKI/I
OCYHICCTBIIATDH IMMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCTD HHAWBUAYAJIBHO U B I'PYIIIIC.
Cd)ODMI/IDOBaTB SMOLMOHAJIbHBIN UHTEIIJIEKT:

® CaMOCO3HaHMsI, BKIFOYAIOLIET0 CIOCOOHOCTh MOHUMATh CBOE IMOILMOHAIBHOE COCTOSIHUE, BUJIETh
HalpaBJIEHUs Pa3BUTUS COOCTBEHHON 3MOIMOHAILHON Cdephl, ObITh YBEpEHHBIM B ce0e;

® CaMOpEryJIMpOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTDH 3a CBOE
MOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSAM U MPOSBIATH THOKOCTS,
OBITH OTKPBITHIM HOBOMY;

o BHyTpeHHeﬁ MOTHBAIIUU, BKHIOanOHIeﬁ CTPEMIICHHUEC K JOCTHXXCHUIO LECIN U YCIEXY, OINITHUMU3M,
HHUIIUAaTUBHOCTb, YMCHHC HeﬁCTBOBaTB, ncxoasa u3 CBOMUxX BOSMO)KHOCTGI\/'I;

® DMIIaTUuu, BKJ'IIO‘-IaIOHIeﬁ CIIOCOOHOCTh ITOHHMMATh OMOIHNOHAJIIBHOC COCTOSIHUEC APYIruX, YYUTHIBATH
€T0 IMPU OCYHICCTBJICHUHN O6H.[CHI/I$I, CIIOCOOHOCTE K COYYBCTBHUIO U COIICPCIKNBAHUIO,

® COIMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHHS C JPYTHUMHU JIOAbMH,
3a00TUTHCA, IPOSBISATH HHTEPEC U pa3peliaTh KOHQIUKTHI.

MeTanpeaMeTHbIE Pe3YJIbTATHI:

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU MMO3HABATEC/IbHBIMHU JICHCTBUSIMM




1)6a30BbIe JOrHYeCKUEe NeHCTBUS:

®  CaMOCTOATENTHLHO (OPMYIUPOBATH M AKTYyaJIM3UPOBATH MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

®  OMNpEeNeNsITh LU IeITebHOCTH, 33aBaTh apaMeTpbl U KPUTEPUHU UX JOCTHIKCHHUS;

e  BBIIBIISATH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B pACCMAaTPUBAEMBIX (DU3MUYECKHX SIBICHUSX;

e pa3pabaTrhiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTEpUaIbHBIX U HEMaTe-
pHUAIBHBIX PECYPCOB;

® BHOCUTH KOppCKTI/IBBI B ACATCIBHOCTL, OLCHUBATH COOTBCTCTBUC pCSYHbTaTOB nejsaM, OLCHHUBAThb
PHUCKH TOCTIEACTBUHN ACATCIBHOCTH;

® KOOPAMHUPOBATH U BHIMOIHATH PA0OTYy B YCIOBHUIX PEAIbHOTO, BUPTYaIbHOIO 1 KOMOMHHPOBAHHOTO
B3aMMOJICHCTBHS;

L] pa3BI/IBaTI) eraTI/IBHOC MBIIIJICHUC HpI/I pGIHeHI/II/I KN3HCHHBIX HpO6JICM.

2) 6a30BbIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

e BJAJETh HAYYHOU TEPMHUHOJIOTHEH, KITFOYEBBIMH MMOHATHSIMHU B METOAaMU (PU3NIECKOI HAyKH;

® BJAJETh HaBbIKAMU YUEOHO-HCCIEIOBATENIBCKONM U MPOEKTHOW NEATEIBbHOCTH B 00JacTu (hU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY HOUCKY METOAOB PELICHUs 33134 (PU3UIECKOTO CO-
JiepKaHusl, IPUMEHEHHUIO Pa3IMUHbIX METOI0B [TO3HAHHUS;

® BJAJETh BHJAMH JEATEIHHOCTH IO MOJYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALNH, Tpeodpa3oBa-

HUIO ¥ IPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX CUTYalUsAX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX IPOEKTOB

B o0sacTH pu3mkw;

® BBIIBIISATh NPUUYUHHO-CIIEACTBEHHBIE CBSI3U M aKTyaJM3UpPOBaTh 3aJady, BbIJIBUTaTh TUIIOTE3Y €€ pe-
IIEHUs, HAXOAUTh apryMeHTHI Ul JI0Ka3aTelbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh NMapaMeTpbl U KpHUTe-
UM peleHHS,;

® AHAJIU3MPOBATh MOJIYYEHHBIE B XOJI€ PEIIEHUsS 3a7aull pe3yJibTaThl, KpUTUYECKH OLICHWBATh UX JI0-
CTOBEPHOCTD, IIPOTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

® CTaBUThb M (OPMYIHPOBATH COOCTBEHHBIE 3a7auyd B 00Pa30BaTENbHON JIEATENBHOCTH, B TOM YHUCIIE
U U3y4eHUH (PU3UKU;

® J1aBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIEHHUBATH IPUOOPETEHHBIHN OIBIT;

® yMeTh MEPEHOCUTDH 3HAHUS 10 (PU3HUKE B MPAKTUUYECKYIO 00JIACTh KU3HECATEIbHOCTH;

® yMeTh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 001acTel;

® BBIIIBUTaTh HOBBIE UJIEH, MPEAIaraTh OPUTrHHAIBHBIE TOIX0/Ibl U PEILICHHS;

®  CTaBWTH MPOOJIEMBI U 33]]a9H, TOMYCKAIOIINE aIbTePHATUBHBIC PEIICHHUS.

3) pabota ¢ uadopmaruei:

e BIAJETh HaBbIKAMH MOJy4YeHUs HH(OpMALUU PU3NIECKOTO COACPKAHUS U3 UCTOYHUKOB Pa3HbIX TH-
OB, CAMOCTOSITEIHLHO OCYIIECTBISATh MOUCK, aHAIN3, CUCTEMATH3alUI0 U MHTEPIPeTalnio nHHOpMaluu

pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;



e OIICHUBATh IOCTOBEPHOCTh HH(OpMAIH;

L] HUCIIOJIB30BAaThH CpeI[CTBa HH(bOpMaL[I/IOHHBIX nu KOMMYHI/IKaI_[I/IOHHBIX TeXHOHOFI/Iﬁ B peH_IeHI/II/I KOTHU-
THUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 33734 C COONIIOICHHEM TPeOOBaHUI SPrOHOMHKH, TEX-
HUKU 0€30IIaCHOCTH, TMTHEHBI, PECYPCOCOEPEKCHHSI, TPABOBBIX U ITHYECKMX HOPM, HOPM HH(pOpMaIIU-
OHHOI 0€30IMaCHOCTH;

® C03/1aBaTh TEKCTHI (DU3MYECKOTO COAEPIKAHUS B Pa3IMUHBIX (popMaTax ¢ yuéTOM Ha3HAUCHHUS HH-

(dbopmanuu U 1eIeBOM ayAUTOPUH, BEIOMPAst ONTUMANIbHYIO ()OPMY MIPEICTABICHHUS U BU3yaTH3alHH.

KoMMVYHUKATHBHLIE 1eHCTBUA:

1) obmeHue:
®  OCYILECTBIISATH OOIIEHUE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH IEATEILHOCTH;
® pacro3HaBaTh NPEANOCHUIKN KOH(MIMKTHBIX CUTYalluii U CMSTYaTh KOH(IJINKTHI,
e pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.
2) coBMeCTHas JESTEbHOCTD:
® [IOHMMAaTh U UCIIOJIb30BATh IPEUMYILIECTBA KOMAaHHON U UHIMBUIyaJIbHOU pabOThI;
e BbIOMpPATh TEMATUKY M METOJ/Ibl COBMECTHBIX JAEHCTBUI C y4ETOM OOIIMX MHTEPECOB, U BO3MOYKHO-
CTEM Ka)KJI0ro 4ieHa KOJUIEKTHBA,
® [IpUHUMATbH LIEJIM COBMECTHOH JAESITEIbHOCTU, OPIraHU30BbIBaTh U KOOPAMHUPOBATH ACUCTBUS IO €€
JOCTUKEHHIO: COCTABIIATh IUIaH JEHCTBUM, pacpeaesaTh poju ¢ y4€TOM MHEHUH yYaCTHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHON pPabOTHI;
® OIEHUBATh KAYe€CTBO CBOETO BKJIAJla U KaXJAO0r0 yYaCTHMKA KOMaH[bl B OOIIMI pe3ynbTar 1o paspa-
OOTaHHBIM KPUTEPUSIM;
e [peasiaraThb HOBbIE IPOEKTHI, OLIEHUBATh UAEU C MO3UIUN HOBU3HbBI, OPUTUHAIBHOCTH, PAKTUYECKON
3HAYUMOCTH;
® OCYILIECTBIISITh IO3UTUBHOE CTPATETMYECKOE MOBEJCHUE B PA3IMUYHBIX CUTYalUSX, IPOSBIATH TBOP-
YeCTBO U BOOOpakeHUe, ObITh MHUITUATUBHBIM.
PeryasiTuBHble JelCTBUSA:
1) camoopranu3zanusi:
® CaMOCTOSITEIbHO OCYIIECTBIIATH MO3HABATENIbHYIO AESITEIbHOCTh B 00JaCTH (PU3UKU U aCTPOHOMUM,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;
® CaMOCTOSITEIbHO COCTaBIATH IUIAH PEUICHHUS] pacU€THBIX U KAU€CTBEHHBIX 3ajay, TJIaH BBIMOJTHEHUS
MPAKTUYECKOU PaObO0THI C YIETOM UMEIOIINXCSI PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEN U TIPEANIOYTCHUH;
e J1aBaTh OLICHKY HOBBIM CUTYallUsIM;
® pacHIMpATh paMKHU y4eOHOIO MpeAMeTa Ha OCHOBE JIMUYHBIX ITPEIIOYTEHUN;
e JenaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PEIICHUE;
®  OIICHUBATh PHOOPETEHHBIN OIIBIT;

e crnocoOCTBOBaTh (POPMUPOBAHHIO U MPOSBICHUIO SPYAULIUU B O00JACTH (PU3UKHU, OCTOSHHO TOBBI-



maTh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBCHD.
2) CaMOKOHTPOJIb:
® J1aBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, BHOCUTbh KOPPEKTUBBI B I€ATEIbHOCTh, OIICHUBATh COOTBETCTBUE
PE3yJIbTATOB LIEIAM;
e BJIJICTh HABbIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIAEMBbIX JIEHCTBUN U MBICITH-
TEJbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;
®  UCHOJb30BATh NPUEMBI pedIeKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHHUS;
® OIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATh PEIICHUS MO0 UX CHUXKEHUIO;
® [PUHUMATh MOTUBBI U APTYMEHTHI IPYTUX [IPU aHATN3€ PE3YyIbTATOB JESATEIbHOCTH.
3) npunaTtue ceds U APyrux:
® [pUHUMATH ce0sl, MTOHUMAsi CBOM HEJOCTATKU U JTOCTOUHCTBA;
® [PUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPU aHATU3€ PE3yIbTATOB JESATEIbHOCTH;

® [IpU3HABATh CBOE MPABO U MIPaBO JPYIUX Ha OLIMOKY.

IIpenmeTrHble pe3yabTaThl:

e JIeMOHCTPHPOBATh Ha MPHMEPax pPOJb U MECTO (HU3UKU B (POPMHUPOBAHUHM COBPEMEHHON HaydyHOU
KapTHUHBI MUPa, B Pa3BUTUN COBPEMEHHOM TEXHUKHU M TEXHOJOTUH, B IPAKTUYECKON JEATEIBbHOCTH JIFOIEH;

®  YYUTHIBATh IPAHUIIBI IPUMEHEHUS U3YUCHHBIX (M3UUYECKUX MOJIETICH: MaTepuaibHasi TOUKa, HHEPIIH-
albHasi cucTeMa oTcuéra, abCOIFOTHO TBEPAOE TEJO, UACAIBHBIN a3, MOJIEIN CTPOSHUS ra30B, JKUIKOCTEH
U TBEPJIBIX TEJ, TOUYSUHBIN SJEKTPUUSCKUN 3apsif P pelieHn: (PU3NUecKux 3a1ad;

e pacro3HaBaTh PU3NUECKHE SBIECHUA (MPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH, MO-
JIEKYJISIPHO-KMHETUYECKON TEOPUHU CTPOEHHUS BEILECTBA U AJNEKTPOJUHAMHUKU: PABHOMEPHOE U PABHOYCKO-
pPEeHHOE NPSMOJIMHENHOE IBUXKEHHE, CBOOOIHOE MaieHHUE TeJ, IBUKEHUE M0 OKPY>KHOCTH, MHEPIIHsI, B3au-
MozeicTBue Ten, auddy3usi, OpOyHOBCKOE IBMXCHHE, CTPOECHUE KUIKOCTEH W TBEPIBIX TEJ, U3MEHEHHUE
00BbEMa TeJ Mpu HarpeBaHUU (OXJIAXKIACHUH), TEIJIOBOE PAaBHOBECHE, UCTIApEHNE, KOHIEH CAIlUs, TIJIaBJICHUE,
KpUCTAJUIN3allUsl, KUIIEHHE, BIAXXHOCTh BO3/1yXa, MOBBIIICHUE JaBJICHUS ra3a MpU €ro HarpeBaHWU B 3a-
KPBITOM COCYZ€E, CBSI3b MEXAY ITapaMeTpaMH COCTOSTHUS 'a3a B U30IpoLEccax, IEKTpU3aLysl Tell, B3aUMO-
NeficTBHE 3apsi/10B; MPSIMOJIMHENHOE pacipocTpaHeHHe CBETa, OTpaKEHUE, MpeIoMIIeHHe, HHTep(epeHIIHs,
mudpakys U MOSpHU3aIis CBEeTa, JUCTIEpCHs cBeTa, PorornekTpuaeckuit a¢dext (Pororddexrt), cBero-
BOE JIaBJICHHE, BOSHUKHOBEHHUE JMHEMUATOr0 CHEKTPAa aTOMa BOJOPOAA, €CTECTBEHHAs M HCKYCCTBEHHAas
PaaNOaKTUBHOCTb;

® OMNUCHIBATH MEXAaHHYECKOE JIBIKEHUE, UCTIONB3Ys (PU3NUeCKre BETUYUHbBI: KOOPAUHATA, MTYTh, Mepe-
MEIIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa, UMITYJIbC TeJIa, KWHETUYECKask YHEPTUsl, TOTEHINATb-
Hasi DHEprusi, MexaHnuueckas paboTa, MexaHHM4ecKast MOIIIHOCTb, SJICKTPUUECKUN 3apsi, cujla TOKa, dJIeK-
TPUYECKOE HANIPSDKEHUE, JIEKTPUUECKOE COMPOTUBIIEHNE, PA3HOCTh NOTEHIIMAIIOB, MJIEKTPOABHKYIIAS CH-

na, paboTa TOKa, MHAYKIMS MarHUTHOTO T10JIs, cujia AMnepa, cuia JIopeHa, UHAYKTUBHOCTh KaTYIIKH,



SHEPTHSI IEKTPUUECKOTO U MarHUTHOTO TIOJICH, IEPHO]T U YacTOTa KoJeOaHuil B K01ebaTeITbHOM KOHTYpE,
3apsi ¥ CUjla TOKa B TIPOIECCE TAPMOHUYECKHX JIEKTPOMATHUTHBIX KOJIeOaHuid, (POKYCHOE pACCTOSIHHUE U
ONITUYECKAs CHJIA JIMH3BI, IPU OTIMCAHUN TIPABUIILHO TPAKTOBATH (PM3NUECKUI CMBICI UCIIOJIE3YEMBIX Be-
JIUYUH, ©X 0003HAYCHMSI U €IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3MYECKYIO BEITHYH-
HY C APYTMMH BEJTUYUHAMMU;

® ONWCHIBATh U3YYCHHBIC TEILIOBBIC CBOMCTBA TEJ U TEIIOBBIC SBJICHUS, UCIIONB3YS (DU3NUECKUE BEIH-
YUHBI: JIaBJICHUE Ta3a, TeMIEepaTypa, CPEIHssT KUHETUYECKas SHEPTUsl XaOTUUYECKOTO JIBUKEHHUSI MOJICKYII,
CpeIHEKBapaTUYHas CKOPOCTh MOJICKYJI, KOJTHYECTBO TETUIOTHI, BHYTPEHHSISI SHEPTHUs, padboTa ras3a, Kodd-
(UIIUEHT TOJIE3HOTO JIEHCTBUS TEIUIOBOTO IBUTATENS; MPU ONMUCAHUH MPABUIBLHO TPAKTOBATH (PH3UUECKHIA
CMBICJ UCHOJb3YEMbIX BEJIMYMH, UX 0003HAYEHUS M €IMHHUILIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JIaH-
HYIO QU3UYECKYIO0 BEIMYUHY C IPYTUMU BEIUYUHAM;

® OMNUCHIBATh U3YYECHHBIE DJICKTPUUECKHUE CBOMCTBA BEUIECTBA U AJICKTPUUYECKUE SIBICHUA (TPOIIECCHI),
UCTIONB3Ys (PU3UYECKUE BEIMYMHBI AJICKTPUUYCCKUN 3apsfl, DJIEKTPUUYECKOE ToJie, HAMPsHKEHHOCTD IO,
MOTEHIINAJ, PA3HOCTh MOTSHIIMAJIOB; TIPH OMUCAHHWH MPABUIBLHO TPAKTOBATh (PU3UUCCKUIN CMBICIT HCIIONb-
3yEeMBIX BEJIIMYUH, UX OOO3HAYCHUS W CIMHMIIBI; YKAa3bIBaTh (DOPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (U3HUe-
CKYIO BEJINYMHY C IPYTUMH BEJIMYUHAMU;

® aHaTM3WUPOBATH (DU3MUECKHE MTPOIIECCHI U SBJICHMUS, UCIIONB3Ys (PU3MUECKUE 3aKOHBI U TTPUHIIHIIBL:
3aKOH BceMupHOro tsarorenus, I, II u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPIUH,
3aKOH COXPaHEHHUs UMITYJIbCa, TPUHIIMI CYNEPIO3ULIMU CUJI, IPUHIUIT PABHONPABUSA HHEPIIUATIBHBIX CH-
CTEM OTCYETA, MOJIEKYIIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEAHEN
KHMHETUYECKOM SHEPTUU TEIJIOBOTO JBMKEHUSI MOJIEKYJ ¢ aOCOTIOTHOM TeMIepaTypoil, MepBhIii 3aKOH Tep-
MOJMHAMUKH, 3aKOH COXpaHEHUs AIEKTPUIECKOro 3apsaa, 3akoH Kynona, 3akoH Oma, 3aKOHBI IOCIIEI0Ba-
TEJIBHOTO U MapajuieIbHOTO COEAUHEHUS TPOBOJHUKOB, 3aK0H J[Koymsi-JIeH1ia, 3aKOH 3JIEKTPOMarHuTHOM
WHIYKIMHU, 3aKOH MPAMOJMHENHOTO PACIIPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHHUSI CBETA, 3aKOHBI MTPEIOM-
JIEHUS CBETa, ypaBHeHUe DiHIITelHa A1 (oTod(hdekTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPAHEHHS
HMMITYJIbCA, 3aKOH COXPAaHEHUS JIEKTPUUECKOIO 3aps/a, 3aKOH COXPaHEHHUsI MaCCOBOIO YMCJIIA, ITOCTYJIAThI
Bbopa, 3akoH palnoaKTUBHOTO pacmaaa, Ipu TOM pa3InyaTh CIOBECHYIO (HOPMYITHPOBKY 3aKOHA, €T0 Ma-
TEMaTUYECKOE BBIpAXKEHUE OOBSICHATH OCHOBHBIE TIPUHIIUIIBI JIEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCJIOBHS X 0€30MaCHOTO MCIOJIB30BAHUS B IIOBCETHEBHOM KU3HM;

®  BBITNOJHATH YKCIIEPUMEHTHI TI0 UCCIIETOBAHHNIO (PM3HUECKUX SBJICHUA W TPOIECCOB C UCIIOIh30BAHM-
€M TPSMBIX, U KOCBEHHBIX U3MEpPEHUH, Mpu 3TOM (HOPMYITHPOBATh MpobdIeMy/3a/1auy U TUIIOTE3y YIeOHOTO
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pyI0BaHUS, TPOBOAUTH OMBIT U (GOPMYITUPO-
BaTh BBIBOJIBI;

® OCYIIECTBIISATH MPSMbIC U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIIMYUH, IPH STOM BHIOMpAThH OMTH-

MaJIbHBIN CIIOCO0 M3MEPEHUs U UCTI0NIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHI;



® HCCIeIOBaTh 3aBUCUMOCTH MEXAY (GU3HUECKUMU BETHUYNHAMU C HCIIOJIH30BAHUEM MPSIMBIX H3MEpe-
HUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, GUKCHPOBATH PE3YIbTaThl MOJYYEHHOU 3aBUCUMOCTH (U3U-
YeCKUX BEJIMYMH B BUJIE TaOIHI] U rpadUKOB, JeNIaTh BBIBOJBI [0 pE3yJIbTaTaM MCCIIEIOBaHMUS; ONPeaesaTh
HaIpaBJI€HUE BEKTOPa UHIYKIIMU MAarHUTHOTO MOJIsl TPOBOJIHUKA C TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

® CTPOWUTH U OINHUCKHIBATh U300pAKEHUE, CO3/]aBAEMOE IIJIOCKUM 3€pKajioM, TOHKOM JIMH301;

e coOmoaTh mpaBuiia OE30MacCHOTO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUIN B paMKax y4eOHOTo KcC-
MEPUMEHTa, Y4eOHO-HCCIIE0BATEIBCKOM U MIPOCKTHOM JCSITEILHOCTH C MCIIOJIb30BAHHEM U3MEPUTEIBHBIX
YCTPOMCTB U J1a00paTOPHOTO 00OPYIOBAHMUS;

e pemath pacu€THBIC 3a/1a4U C SBHO 3aJaHHON (PU3HUECKON MOJICNBIO, UCTIONB3Ys (PUINUCCKUE 3aKOHBI
Y TIPUHIIMITE], HA OCHOBE aHAJIM3a YCIOBHS 3aa4d BEIOMPATh (DU3HUECKYIO MOJICIh, BBIICISTh (PU3HICCKUE
BEJIMYUHBI U (OPMYJIIbl, HEOOXOAUMBIE JIJIs €€ pelIeHHUs], IPOBOUTH PACYETHI M OLIEHUBATH PEAIbHOCTD T0-
JTy4EHHOTO 3HaueHus (PU3NUECKOI BETNYMHBL;

® pellaTh KaueCTBEHHBIE 33/1aUl: BBICTPAUBATh JJIOTUUECKH HEIPOTUBOPEUMBYIO IIEMIOUKY PACCYKICHUM
C MCIIOJIb30BAaHUEM M3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUYCCKUX SBIICHUH;

® CIMOJIb30BATh MPH PELICHUH YU4eOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU JIJIS T10-
WCKa, CTPYKTYPHPOBAHUS, MHTCPIIPETAMN U TPEACTABICHUS YIeOHOW M HAaydHO-TIONYJIspHONH HH(pOpMa-
[IUH, TIOTYICHHON U3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOy4aeMyr0 HHPOPMAIIHIO;

® TIPUBOJUTH MPUMEPHI BKIIAZa POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE HAYKU, O0B-
SICHEHHUE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

® JCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KU3HM Il oOecrieueHus 0e3-
OMACHOCTU TPHU OOpaIlleHNuH ¢ MPUOOPAMU U TEXHUUYECKUMHU YCTPOUCTBAMHU, /I COXPAHEHHS 37I0POBbS U
COOJTIOICHUSI HOPM DKOJIOTUYECKOTO MOBEJICHUS B OKpPYIKaIOIIEeH Cpefie;

e paboTaTh B TPYMIE C BBHIOJIHEHHEM PA3JIMUYHBIX COIUAIBHBIX POJIEH, MIIaHUPOBATh padOTy TPYIIIIHI,
paIoHaIbHO paclpeeNsaTh 00S3aHHOCTH U IUTAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIIMSIX,

OLIEHMBATh BKJIA]] KAXK/I0TO U3 YYACTHUKOB IPYIIIBI B pEIIEHHE pacCMaTpUBaeMON TPOOIIEMBI.

JIMYHOCTHBIE Pe3yJbTAThI Koa im4HoOCTHBIX
peaju3anuu NPporpaMmMbl BOCIMTAHUS pe3yJabTaToB
(Oeckpunmopwi) peaju3zanuun
NPOrpamMmMbl
BOCITUTAHMS

Oco3Haromuii ¥ JESATENbHO BbIPAXAKOMIMK IPUOPUTETHYIO LEHHOCTh KaXI0M
YeJIOBEYECKON KHU3HH, YBAXKAIOMUI JOCTOMHCTBO JIMYHOCTH KaXKA0T0 4EJIOBEKa,
COOCTBEHHYIO U UYXKYI0 YHUKAJIBHOCTb, CBOOOY MHPOBO33PEHUYECKOTO BHIOOPA,

CaMOONPEAEICHHUS. JIP 7
[TposiBistromuii GepexXIMBOE U UyTKOE OTHOILIEHUE K PEIUTHO3HOM MpUHAIIeK-
HOCTH KaKI0r0o YeII0BEKA, IIPEyNpPEaUTEIbHBIN

B OTHOIICHUH BBIPAKCHUA ITPAB YU 3aKOHHBIX HHTCPCCOB JAPYIrUx J'IIO,Z[GI\/'I
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BbepexxnuBo oTHOCSIIUICSA K IPUPOTHOMY HACIEAUIO CTPAHbl U MHUPA, HMPOSBIIS-
Ui chopMUPOBAHHOCTh IKOJIOTUYECKOW KYIbTYphl HA OCHOBE MOHHMAHHUS
BIIUSIHUS COLIMAJIbHBIX, SKOHOMUYECKUX
U 1po¢eCCHOHATBHO-TIPOU3BOICTBEHHBIX TPOILIECCOB HA OKPYXKAIOIIYIO CPEry.
Bripaxkaronuii gestensHOe HEMPUSATHE ACUCTBUN, TPUHOCSAIIMX Bpea MPUPOJIE,
pacro3HaIOIIKi OTACHOCTH Cpeabl OOUTAHUS, TPEAYIPEKIAIOIINNA PUCKOBAHHOE
MOBEJICHUE APYTUX TpaxKaH, MOMYISIPU3UPYIOIUN CIOCOObl COXpaHEeHUs TMa-
MATHUKOB MPHUPOJLI CTPaHBI, PErMOHA, TEPPUTOPUH, TOCENICHHUS, BKIIOUCHHBII
B 0OIIIECTBEHHBIC MHUIIMATHBBI, HAIIPABJICHHBIE HA 3a00TYy O HUX

JIP 10

JIEeMOHCTPHPYIOLINIT TOTOBHOCTh M CIIOCOOHOCTH BECTH JAHAJIOT C APYTUMH
JIIOJIbMU, IOCTUTaTh B HEM B3aMMOIIOHUMAaHKE, HaXOJUTh OOIIUE LeTU U CO-
TPYAHUYECTBA JJIsl UX TOCTHIKEHUS B TPOPECCHOHANBHOM e TETbHOCTH.

JIP 13

[MposiBasFOIIU#T CO3HATEIHLHOES OTHOIICHUE K HEPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBHUIO YCIIENTHOM MPOo(eCcCHOHAITBHON 1 00IIECTBEHHON e TEIIEHOCTH.

JIP 14

[TpuHMMarOmKA OCHOBBI 9KOJIOTHYECKON KYJIBTYpPhI, COOTBETCTBYIOIIEH COBpe-
MEHHOMY YPOBHIO 3KOJIOTMUECKOTO MBIIUICHUS, TPUMEHSIOIIUNA ONBIT KOJIOTH-
YeCKU OPUEHTHUPOBAHHON pe(IeKCHBHO-OLIEHOUYHOM U MPAKTUYECKON AesITeIb-
HOCTH B )KU3HECHHBIX CUTYAIUSIX U TPO(DHECCHOHATLHOM IS TEIBHOCTH

JIP 16

[IpyHUMarOmM 1 MOHUMAOIIUN LIEJU U 33JJa4l COLUATIbHO-?)KOHOMUYECKOTO
paszButusi Pecriyonuku TaTtapctan, roToBbIN paboTaTh HA €ro JOCTHKEHHE,
CTPEMSIINIICS K TOBBIIIEHUIO KOHKYPEHTOCIIOCOOHOCTH PEerMoHa B HAI[MOHAb-
HOM U MHPOBOM MaciuTabe

JIP 18

HGMOHCTpI/Ip}/IOH_[I/II‘/'I YPOBCHb IHOATIOTOBKH, COOTBGTCTBYIOH_II/Iﬁ COBPCMCHHBIM
cTagJapram U NCpCaAOBbIM TCXHOJIOTUAM, HOTp€6HOCT$IM PEruoOHaJIbHOIO PbIHKA.

JIP 19

14. PeKOMeHnyeMoe KOJIMYIE€CTBO YaCOB HA 0OCBOCHME NIPOrpaMMbl TUCHUIIJIMHBI:

Jns cnennansroctu: 49.02.01 dusnueckas KynbTypa (6a3oBas MOJrOTOBKA)
VYuebHas Harpy3ka (Bcero) - 96 4yacos,

6 Mmom uucine:

YueOHast Harpy3Ka BO B3aUMO/JICHCTBUH C MperogaBaTesieM — 96 4acos;

6 MoMm uucne:

- 1abopaTopHbIe U MpaKTUUYeCcKue 3aHATHs - 18 yacoB

- camocTodTenbHas pabora — 0 yacos
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2. CTPYKTYPA U COJIEPXKAHME YUEBHOU JTUCIIUTUIVHEI

2.1. O0beM y4eOHOI JMCHUIJIMHBI M BUABI Y4e0HO padoThI

Bun yaeOHO# paboTh

O0BeM YacoB

YueOHast Harpy3ka (Bcero) 96
YyeOHast Harpy3Ka BO B3aUMOJAEHCTBUM € NPeNnogaBaTesieM, B TOM YUcIe 96
[IpakTuyeckue paboThl/ B hopMe MPaKTHUECKOM MO OTOBKH 16/16
KonTtponbHble paboThl -
CamocrosiTesibHasi padoTa -
[IpomexyTtounas arrectanus (aud.3a4yer) 2
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2.2. TemaTnyeckuii JIaH U copep:xkanue TucuUILIUHBLI OY J1.09 «Dusuka»

Ne HauMmeHoBaHue O0BéM ®opmupyem
/i pas/iesioB U TeM Conep:xanue yueOHOro MaTrepuaia u (pOpMbl OPraHU3aAUNHU AeATETbHOCTH 00yYaI0 M XCS qaCOB ble
KOMIIETCHIIN
H
1 2 3 4
BBenenue 2 OK-01,
1. duszuka — Coaep:xaHue TeMbl 1 OK-02,
¢bynnamenranbHas | 1 WHCTpyKTaX 10 TEXHUKE O€30MaCHOCTH OK-03,
HayKa o nmpupoje 2 dusnka — pyHaaMeHTaIbHAs HayKa O IPUPOJIE. 8112:8;‘
3 EcTtecTBeHHO-HAyUHBIN METO/I TO3HAHMS, €70 BO3MOKHOCTH U TPAHMIIBI IPUMEHUMOCTH. OK-O6:
4 ODKCIEPUMEHT OK-07
2. JKCNepUMEHT U Coaep:xaHue TeMbl 1
Teopus B mpouecce | 1 DKCIIEPUMEHT U TEOpUs B MPOLIECCE MMO3HAHUS TPUPOIBI.
MO3HAHUSA NMPUPOIBI | 2 MonenupoBanue GU3NICCKUX SBICHUHN U IPOIIECCOB.
3 Poub 5KcriepuMeHTa U TEOpUU B MPOLIECCE MO3HAHUS TPUPObI
4 ®dusnueckasl BEIUYMHA.
5 [TorpemuocTy u3MepeHuil PU3MIECKUX BEINYHH.
6 Du3nyecKne 3aKOHBI.
7 ["paHuIbl TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.
8 [TonsiTrie 0 pu3ndeckoii KapTUHE MUPA.
9 3nadenne Gpuznuku npu ocBoeHuu crienuanbHocTH CIIO «3ammra B Upe3BbIYaiiHBIX
CUTYaIUSIX).
Paznes 1. Mexanuka 24
I'nasa 1. Kunemamuka 9
3. Tema 1.1. Coaep:xaHue TeMbl 1
OcHoBHBIE 1 Kunemaruka.
MOHATHSA 2 Teno orcuera. Cucrema orcyera.
KHHEMATHKH. 3 Croco0bI OMUCcaHus JBHKEHUSL.
4 Ilepemenienue.
4 Tema 1.2. Coaepsxkanue TeMbl 1
YpaBHeHnue 1 CKOpPOCTh PaBHOMEPHOTO NMPSIMOIUHENHOTO ABUKEHUS.
PaBHOMEPHOIO 2 YpaBHEeHHE paBHOMEPHOTO NPSIMOJIMHEMHOTO IBUXKEHUS.
NPSIMOJINHEIHOT0 3 ['padmyeckoe onricaHne paBHOMEPHOTO MPSIMOJIMHEIHOTO IBUKEHHS.
JABHKEHHSI. 4 Pemrenue 3anau. OK-01,
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5 Tema 1.3. CoaeprxaHue TeMbl 1 OK-02,
OTtHocuTeIbHOCTL | 1 MTrHoBeHHas1 CKOPOCTb, €€ HAIPABJICHHUE. OK-03,
MEXaHHUYeCKOIo 2 CpenHsisi CKOPOCTh MEPEMEIICHUS. OK-04,
ABMIKEHMSI. 3 ITyTeBasi CKOPOCTb. 8%:82

4 3aKOH CJIOXKEHUS IEPEMEIICHUI OK—07’
5 3aKOH CJI0XKEHUSI CKOPOCTEN
6 Pemenue 3amauy.

6-7 Tema 1.4. Coaep:xkaHue TeMbl 1
Yckopenne. 1 Yckopenue tena. Eqununina ycKopeHusl.

PaBHonepemennoe | 2 PaBHOycKkopeHHOe npsimonuHeiiHoe 1BuxkeHue (a>0; a<0).
npsIMOJTHHEHOEe 3 I'paduueckoe onrcaHre paBHOYCKOPEHHOTO NPSIMOJIMHEHHOTO TBH)KECHUSI.
ABUIKCHHUC. 4 CKOpOCTb IIPH IBUXKEHHUH C MIOCTOSIHHBIM YCKOPEHHUEM.

5 JIBr>KeHUE C TOCTOSIHHBIM YCKOPEHHEM.

6 Permrenue 3amau

8 Tema 1.5. Conep:kaHue TeMbl 1
CBoOoanoe 1 CBobosiHOE TTaIeHueE.
najgeHue TeJl. 2 YckopeHue cBOOOAHOTO MaJCHHUS.

3 Pemenue 3azay.

9-10 | Tema 1.6. Conep:xkaHue TeMbl 1

JIBu:keHue Tesa, 1 JIBrokenue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
OpOILIEHHOI 0 MOA PaBHOMEpHOE IBU)KEHHUE IO TOPU3OHTAIIH, KaK COCTaBJISIONIas IBUKEHUS TeJa, OpOLIEHHOTO
YIJIOM K MO/ YIJIOM K TOPU30HTY
rOpHU30HTY. 3 PaBHOIIEpEMEHHOE ABMKEHHE IO BEPTUKAIM, KaK COCTABJISIONIAs JBUKCHUS TENa,
OpOIIIEHHOTO MOJ] YTJIOM K TOPU30HTY
4 Pemenne 3anau.
11 Tema 1.7. Coaepxanue TeMbl 1
PaBHomMepHOe 1 Oco0EHHOCTH PAaBHOMEPHOTO JBM)KEHUSI TOUKH 110 OKPY>KHOCTH.
JBUKEHUE TOUYKH 2 LleHTpOCTpEMUTEBHOE YCKOPEHHUE.
110 OKPY’KHOCTH. 3 ITocTynaTenbHOE IBHKEHUE.
4 BpamarensHoe arkeHue. YTII0Bas M JIMHEHHAs] CKOPOCTH BpPaIllCHHUS.
5 Pemrenue 3anau.
I'nasa 2. /lunamuka 7 OK-01,

12 Tema 2.1. CoaepKanne TeMbl 1 OK-02,
HNuepunanbHble 1 B3anmopeiicteue Ten. [IpuHIMN NPUYMHHOCTH B MEXAHHKE. OK-03,
CHCTEMBI OTCYeTa. | 2 WNHepuumanpHble 1 HEMHEPLUHUAIbHBIE CUCTEMBI OTCYETA. 8&:8;‘

3 )
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HrioToHa. Cnia. 4 JIBr>keHue cBOOOHOIO TEIa. OK-06,
5 3aKOH MHEPIIMU U OTHOCUTEIHHOCTD JIBHXKCHHS. OK-07
6 [TepBriii 3akoH HproTOHA.
7 Cuna.
8 [TpunHIUTI CYynepno3uiuu Cull.
13 Tema 2.2. Coaeprxanue TeMbl 1
Bropoii u Tpernit 1 Macca Tena — Mepa ero MHEpTHOCTH.
3akoHbl HeoTOoHA. | 2 Bropoii 3akon HeroTona.
3 Enunanibl maces! u cuibl. [loHATHE 0 cucTeMe eTMHUIL
1 B3aumoneiictue ten. Cuibl B3aUMOJEHCTBUS JBYX TEJl.
2 Tpernii 3akoH HproToHa
3 Pemenue 3a1a4y Ha nmpuMeHeHne 3akoHOB HeroToHa
14 Tema 2.3. CoaepixaHue TeMbl 1
Cuuibl B mpupose. 1 YeTpipe THIIA CHUJL.
I'paBuTanmonnsie | 2 Cuiibl B MEXaHUKE.
CHJIBL. 3 Cuipl BCEMUPHOIO TATOTEHUS.
4 3aKOH BCEMUPHOTO TATOTEHUS.
5 IlepBast kocMHYeCcKasi CKOPOCTb.
15 Tema 2.4. Conep:xkaHue TeMbl 1
Cuna Tsi2KecTH U 1 Cuna Tspxectu. Bec. CXoACTBO M pazinyusi.
Bec. HesecomocTn., | 2 HesecomocTs.
3 Cuna peakiuy Oomnopsl.
4 Pemenne 3amau
16- Tema 2.5. Coaepxanue TeMbl 2
17 Cuiibl ynpyrocru. 1 Hedopmarus. Yopyras nedpopmanus.
Cuuiibl TpeHus. 2 Cunsl ynpyroctu. 3akoH ['yka.
3 Cubl TpeHusl.
4 Tpenne nokost. Tpenue ckonbxenus. TpeHne KaueHusl.
5 Pemenue 3anau.
18 IIpakTuyeckoe Conep:xanue J1a00paTOPHOii padoThI 2
3ansTHe Ne 1. 1 | HccnenoBanue aBrkeHus Tea MO ACHCTBHEM HOCTOSHHOMN CHIIBL.
I'nasa 3. 3axkonvl coxpanenus 6 Mexanuke 5 OK-01,
19 Tema 3.1. Cojep:kaHue TeMbI 1 OK-02,
HNmnyJasc Tena. 1 Hmnynbe Tena (MaTepuaIbHOM TOUYKH). OK-03,
3aKkoH coxpaHeHusi | 2 Hpyras hopmynupoBka Broporo 3akoHa HeroToHa. 8&:8;1
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PeakTuBHOE 4 Buemnve cuiibl. BHyTpeHHME CHITBI OK-06,
NBUKEHHE. 5 3aKOH COXpaHEHUs UMITYJIbCa. OK-07
6 PeaktuBHas cuna.
7 PeaktuBHBIE nBUraTENN
20 IIpakTH4eckoe JlaGopaTopHas padora 2
3ansaTue Ne 2. 1 | N3yuenune 3akoHa COXpaHEHUsI UMITYJIbCA U PEAKTUBHOTO JBUKCHUSI.
21 Tema 3.2. Coaep:xkaHue TeMbl 1
Padora cuibl. 1 Omnpenenenue padotel. Pabora cuibl. Equauna paboTsl.
MoIIHOCTE. 2 MomntHocTts. EqUHUIEI MOIITHOCTH.
3 MexaHudeckasi SHEpTUsl.
4 Pemenue 3agau
22 Tema 3.3. Conep:kaHue TeMbl 1
JHeprus. 1 Kunerndeckast sHEpIus U €€ N3MEHEHUE.
PaGota cunbl Tsxectu. KoHcepBaTHBHBIEC CUITBL.
3 PaGota cunbl ynipyrocru.
4 IloTeHnmanpHas SHEPIHUsL.
23 Tema 3.4. Conep:xkaHue TeMbl 1
3akoH coxpanenuss | 1 MexaHuyeckast SHEPTrsi CUCTEMBI.
MeXaHU4YeCKOi 2 3aKOH COXpaHEeHHs SHEPTUU B MEXaHUKE.
JHEPruH. 3 YMEHbIIICHNE MEXaHUYECKOW YHEPTUU CUCTEMBI TIOJT IEHCTBUEM CUJTBI TPEHUS.
4 Pemenue 3agau
I'naga 4. Cmamuxa 3 OK-01,
24 Tema 4.1. Conepskanue TeMbl 1 OK-02,
PaBHOBecue Te.1. 1 AGCOTIOTHO TBEPAOE TEIO. OK-03,
2 CraTuKa. 858;1
3 IlepBoe ycinoBue paBHOBECHSI TBEPIOTO Tea. OK:06:
4 Bropoe ycioBue paBHOBECHSI TBEPAOTO TEa. OK-07
5 [Tnevo cumsl.
6 MOMEHT CUJIBL.
25 Tema 4.2. CojaepixaHue TeMbl 1
PaBHoBecue TeJ1. 1 [ToBTOpEHME yCI0BUI paBHOBECHUSI TBEPAOTO TEA.
2 Pemenue 3agau.
26 KonTtpoabsHnas padora no pasgeny 1 «MexaHuka» 1
Pa3nes 2. MoJsiekyasipHasi (pM3MKa M TEPMOJHHAMHUKA 14
I'nasa 5. Ocrosbl MONEKYAAPHO-KUHEMUUECKOU meopuu 6
27- Tema 5.1. \ CoaepsxaHue TeMbl 2
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28 OcHoOBHBIE 1 OcnHoBuble nosoxeruss MKT.
nojoxenuss MKT. | 2 OneHka pa3MepoB MOJIEKYIL.
OcHoBHOE 3 Uucio MoJIeKy!I.
ypaBHenue MKT 4 | Macca mMosexysn. OTHOCUTEIbHAS MOJIEKYIISPHAS MAcca.
ra3os. 5 KommuectBo Bemecta. Yncio ABoraipo.
6 MousipHas macca.
7 BpoyHoBCKOE ABUKEHHUE.
8 Cuiibl B3aMMOJICHCTBHS MOJICKYJT
9 I"a3pl. OCOOEHHOCTU CTPOEHMSI ra30B.
10 | XKuakoctu. OCOOEHHOCTH CTPOSHUS KUIKOCTEH.
11 | TBepapie Tena. OCOOCHHOCTH CTPOCHUS TBEPABIX Ten. Kpucrammmdeckas penierka.
12 | NUneanpHBIN ras.
13 | /laBnenue raza B MKT.
14 | CpegHee 3HaueHuE KBaipaTa CKOPOCTH MOJIEKYII.
15 | OcnoBHOe ypaBHeHHe MKT rasos.
16 | CBs3b aBieHUs CO CpelHEe KUHETHYECKOM SHEPTUeH MOJICKYII.
17 | Pemenue 3agau.
1 Pemenne 3anau.
29- Tema 5.2. Conep:xkaHue TeMbl
30 Temneparypa — 1 MaxkpocKonuyecKkue napaMmeTpsbl.
Mepa 2 TenoBoe paBHOBECHE.
KHHETHYECKOi 3 Temneparypa. M3smepenue teMmnepatypbl. TepMoMeTpEI.
JHEPIruH. 4 CpenHsisi KHHeTHYeCcKasl YHEprsl MOJIEKYJ Ta3a NP TEIJIOBOM PaBHOBECHHU.
5 ["a3pl B COCTOSIHUU TEIJIOBOTO PaBHOBECHSI.
6 Omnpenenenye TeMnepaTyphl.
7 AOGCOIIOTHBIN HYJIb TEMIIEPaTyphI.
8 AOcCoI0THAs 1IKajla TeMIepaTyp.
9 ITocrosnnas bosbimana.
10 | CBs13p aOCOJIFOTHOM MIKAJIBI M IIKab! L{enpcust.
11 | Temneparypa — Mepa cpelHEN KHHETUYECKON SHEPTUN MOJIEKYIL.
12 | 3aBUCHMMOCTb AaBJIEHNUs I'a3a OT KOHIIEHTPALMK €r0 MOJIEKYJ U TEMIEPATYPHI.
13 | Cpeansis CKOPOCTh TEIMJIOBOTO JBM)KEHUS MOJIEKY. CpeaHsis KBapaTH4YHasi CKOPOCTb.
14 | DxcnepUMeHTaIbHOE ONPENETIEHUE CKOPOCTEN MOJIEKYIL.
1 Pemenue 3agau.
31- Tema 5.3. CoaepikaHue TeMbl
32 YpaBHeHnue 1 ‘ YpaBHEHHE COCTOSIHUS UACAIBHOIO rasa.
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COCTOAHUSA
HACAJIBHOI'O ra3a.
I'azoBble 3aKOHBI.

YHuBepcanpHas (MOJISIpHAsI) Ta30Bast MOCTOSIHHAS.

YpaBuenune Menneneesa-Knaneiipona.

I"a30BBIC 3aKOHBI.

N3orepmuueckuii nponecc. 3akoH boins-Mapuorra. M3oTepma.

PaBHOBecHOE cocTtostHue. PaBHOBECHBIN mpoliecc.

N[N N[N

W306apusiii nponece. 3akoH I eit-Jlroccaka. M3o0apa.

8

N3oxopusbiii iponiecce. 3akon [lapns. M3oxopa.

I'nasa 6. Ceéoiicmea peanvn

bIX 2A308, HCUOKOCMEll U MEepPObIX meJl

33 Tema 6.1. CoaeprkaHnue TeMbl
CaoijicTBa napoB 1 Hcnapenue n KoHAeHCALUS.
2 Hacpiennsiil nap. /[aBieHue HaCBHIEHHOTO Napa.
3 Hewnacepimennsiii nap.
4 Kputnueckas remneparypa.
5 3aBHCHMOCTb JIaBJICHUS! HACBIIIICHHOTO TTapa OT TEMIEPATYPHI.
6 Kunenune xuakoctu.
7 AOCOII0THAS BIIAXKHOCTbD.
8 [TaprimanapHOE 1aBJICHUE BOJSHOTO Tapa.
9 OrtHOCUTENIbHAS BIAXKHOCTb.
10 | Ilcuxpomertp.
11 | 3HayeHHe BIAXKHOCTH.
34 Tema 6.2. CoaepixaHue TeMbl
CpoiicTBa 1 CBoiicTBa NOBEPXHOCTH JKUJIKOCTH.
JKHAKOCTEl 2 IToBepxHOCTHAS YHEPTHUs. Y IeIbHAS TOBEPXHOCTHASI YHEPTHSI.
IIpakTuyeckoe 3 IToBepXHOCTHOE HATSHKEHHE.
3aHsiTHe Ne 3. 4 | CobcTBenHas opMa KUIKOCTH.
IIpakTHyeckoe 5 SIBIIeHUS cMayWBaHUS U HECMayWBaHUS.
3ansTHe Ne 4. JlaGopaTopHas padora
1 M3MepeHne BIaXXHOCTH BO3yXa.
2 W3mepenne moBepXHOCTHOTO HATSKSHHUSI JKUIKOCTH.
35 Tema 6.3. CojaepixaHue TeMbl

18

TBepable TeJ1a

KpI/ICTaHHH‘-ICCKI/IC TCIa.

AHM30TpONUS KPUCTAJUIOB.

MOHOKpI/ICTaJ'IJ'IBI 1 NMOJIMKPUCTAJLJIBI.

AMopdHbIe Tena.

CaoiicTBa aMOp(HBIX TeJl.

NN ||| |—

Kunkue KpucTauibl.

OK-01,
OK-02,
OK-03,
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7

MexaHnyeckue CBOMCTBA TBEPABIX TEI U MATEPUAIIOB: YIIPYIOCTh, IPOYHOCTD, IIIIACTUYHOCTD,
XPYIKOCTb.

8

KpI/ICTaJ'IJ'II/ISaI_[I/IH U IIJIABJICHUC.

I'nasa 7. Ocnosvt mepmoounHamurku

36 Tema 7.1. Coaep:xkaHue TeMbl
Buyrpennss 1 Buyrpennss saeprus 8 MKT
Heprus. PadoraB |2 BHyTpeHHss sHEprus ueaabHOro OJHOATOMHOIO Tra3a
TePpMOIMHAMHUKE. 3 3aBUCUMOCTb BHYTPEHHEHN 3HEPTUU OT MAKPOCKOIMYECKUX I1ApAMETPOB
4 PaboTa B TepMOIMHAMHUKE
5 V3MeHeHre BHYTpEHHEHN SHEPTUU IPU COBEPIICHUH PaOOTHI
6 Brrauciienue paboTel
7 I'eomeTpuyeckoe UCTOJIKOBaHNUE PAaOOTHI
37 Tema 7.2. CoaepixaHnue TeMbl
KoimuecTBo 1 TenmooOMeH (Terutoneperaya)
TeNJIOThI. 2 KonngecTBo TemioTs
HN3menenns 3 TennoeMKkocTh
arperaTHpIx 4 VY nenpHas TemioTa napoobpazoBaHus
COCTOSIHHIi 5 VY nenpHas TemIoTa MJIaBICHUS
BelecTBa. 6 M3menenuns arperaTHbIX COCTOsIHUM BeniecTBa. I padudeckoe npeacraBieHue
7 VY nenpHas TENI0Ta CropaHus
8 Tabnuia TenaoBbIX NPOLIECCOB
9 Pemenue 3amau
38 Tema 7.3. CojaepixaHue TeMbl
IlepBblii 3aK0H 1 3aKOH COXpaHEeHHUsl YHEPTUU
TEePMOIAHMHAMMUKH. 2 [IepBblii 3aKOH TEPMOAVMHAMHUKHI
3 ITpruMeHeHre epBOro 3aK0Ha TEPMOAMHAMUKY K pa3IMYHBIM Mpolieccam
4 AnmabatHblil npouecc. Annabara.
5 TennooOMeH B M30JIMPOBAHHON CHCTEME
39 Tema 7.4. Copep:xaHue TeMbl
Bropoii 3akon 1 HeobOpatumocTh nporieccoB B mpupoe
TePMOAUHAMMKH. 2 BTopoii 3aKk0H TepMOAMHAMUKHI
3 [TpuHIMTT NEHCTBUS TEIUIOBBIX JBUraTeIeH
4 KoadduureHT nosne3noro AecTBUS TEIJIOBBIX JIBUTAaTENeH
5 Hukn Kapno. KI1/] naeanbHOM TEMIOBOM MaliuHbI
6 Pemenne 3amau
40 KonTpoabnas padora no pazneny 2 «MonekynsipHas (U3MKa 1 TEPMOJIUHAMHKA
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Pa3nen 3. DaekTpoanHaMuka 26
I'nasa 8. Inexkmpocmamuxa 5
41 TeMma 8.1. Coaep:xkaHue TeMbl 1
DJIeKTpHYecKH i 1 UYT0 Takoe 31EKTPOIUHAMUKA
3apsa. 2 DJIeMEHTapHbI€ YaCTULIbI
JeKTpHYecKoe 3 DnekTpuyeckuil 3apsi. [IBa 3HaKa AIEKTPUUECKUX 3apsi0B
nmoJie. 4 DJIeMEHTapHbIN 3apsij
HanpstikenHocTh 5 [IpoTOH, 1EKTPOH, HEUTPOH
IJTEKTPUIECKOT'0 6 DnexTpu3anys Tejl U €€ IPOsBICHUS
1015, 7 PaBeHCTBO 3aps/10B [TPH AJIEKTPH3ALNN
8 3aKOH COXpaHEHMsI DJIEKTPUUYECKOTO 3apsijia
9 3akoH Kynona
10 | Enunuia s1eKTpuyecKoro 3apsja
11 | Dnextpuyeckoe nose
12 | CKopoCTbh pacnpoCTpaHEeHHS AIEKTPOMAarHUTHBIX B3aUMOJICUCTBUIMA
13 | PagnoBoJiHbI
14 | OcHOBHBIE CBOMCTBA 3JIEKTPUUECKOTO MOJIS
15 | HanpspkeHHOCTD 3J€KTPUUYECKOT0 MO
16 | HampspkeHHOCTH MOJIsl TOYEYHOTO 3apsja
17 | IlpyHImMn cynepno3unuii nomiei
18 | CunoBbIe JTMHUU STIECKTPUIECKOTO TTOJIS
19 | HampsikeHHOCTD 1OJISE 3apsyKEHHOTO 11apa
42 Tema 8.2. Coaep:xaHue TeMbl 1
IIpoBogHUKHU 1 1 CBoOOTHBIE 3apsibI
AMIJIEKTPUKH B 2 DNEKTPOCTATUUECKOE M0JI€ BHYTPH MPOBOJHUKA. SIBIEHHNE 3JEKTPOCTATHUECKON MHAYKINN
JJIEKTPOCTATHYECK | 3 DNEeKTpUYECKUH 3apsij] IPOBOJHUKOB
OM 1oJie 4 JnpnexTpuku
5 DJIEKTpUYECKHE CBOWCTBA HEUTPAIBHBIX ATOMOB U MOJIEKYJ
6 ONEKTPUUECKUN AUIONIb
7 JIBa BU1a TUAJIEKTPUKOB — MOJIIPHBIE U HEMOJSIPHbIE TUAJIEKTPUKH
8 [Tongspuzanus NOJSpPHBIX TUIIEKTPUKOB
9 [Tonspu3zanys HENOISAPHBIX TUIIEKTPUKOB
43- | Tema 8.3. Copep:xaHue TeMbl 1
44 I[MoTenunaabHas 1 DnexkTpocTaTHyecKasi (JIEKTPHUECcKas) MOTEHIIMAIbHAS SHEPTHsI
JHeprus 2 PaGota npu nepemenienuu 3apsijia B OTHOPOAHOM 3JIEKTPOCTATHYECKOM I10JIe
3
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IToTeHnmanpHas SHEprus 3apsaa
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B O/THOPOTHOM

HOTGHL{I/IaJI OJICKTPOCTATUYCCKOI'O MOJIA

21

4
3JIEKTPOCTATHYECK | 5 IloTeHnMan TOYKM 3JIEKTPOCTATUIECKOTO MOJIS
OM 1oJie. 6 Pa3nocThs noteHnuanos
IoTeHumasn 7 | EnuHuna pa3HOCTH MOTEHIHAIOB
JJIEKTPOCTATHYECK | 8 CBs13b MEXly HAIPSHKEHHOCTBIO JIEKTPOCTATUYECKOTO MOJISI M Pa3HOCTHIO NOTEHIIMAJIOB
oro 1noJis u 9 Enununa HanpsyKEHHOCTb 2JIEKTPUYECKOTO OIS
Pa3HOCTD 10 | DKBHUIIOTEHIIMAJIbHBIE TOBEPXHOCTH
NOTEHIHAJIOB.
45 Tema 8.4. Coaep:xaHue TeMbl 1
DJIEKTPOEMKOCTb. 1 DIEKTPOEMKOCTh
Konnxencaropsbi. 2 EvHULBI 5JIEKTPOEMKOCTH
OHeprus 3 | Kongencaropsl
3APSKCHHOI0 4 DIEKTPOEMKOCTh IIJIOCKOTr0 KOHJEHCAaTOpa
KOHJIeHcaTOpa 5 Pa3nuyHbIe TUIIBI KOHIEHCATOPOB
6 DHeprus 3apsHKeHHOT0 KOHACHCATopa
7 DHeprus EKTPUUECKOTro MO
8 IIprMeHeHne KOHIEHCATOPOB
9 Pemtenue 3agau
I'nasa 9. 3axonsvt nocmosnnozo moxa 5 OK-01,
46 Tema 9.1. CoaepKanne TeMbl 1 OK-02,
DileKTprYecKuil 1 DNEKTPUUECKUN TOK OK-03,
ToK. CHia Toka. 2 | HdeiicTBue TOKa 8%:8;‘
3axon Oma ais 3 Cuna Toka OK—O6:
y4acTKa nenu. 4 CBs13b CHJIBI TOKA CO CKOPOCTBIO HAIIPaBJIEHHOTO IBU)KEHUS YaCTHUIL OK-07
Conporusienue. 5 CKOpOCTh yNOPSJOYEHHOTO JBUKEHHUS SJIEKTPOHOB B POBOJHUKE
6 YcnoBus, He0OX0JUMbIE AJIs CYIIECTBOBAHMSI SJIEKTPHUUECKOT0 TOKA
7 BonbpT-amnepHas xapakTepHCTHKa
8 3akon OMa JyIsl ydacTKa enu
9 ConpoTHBiIeHNE IPOBOAHUKA. Y JEIBHOE CONPOTUBIIEHNE ITPOBOIHNKA
10 | 3nauenue 3akoHa Oma
47 Tema 9.2. CojaepixaHue TeMbl 1
IHocnenoBarenbHoe | 1 DNEeKTpUUECKHE ENU
U napaJjJjejibHoe 2 [locnenoBarenbHOE COeIMHEHUE MPOBOIHUKOB
coeaMHEeHHne 3 [TapannensHOE cOEqMHEHNE TPOBOJHUKOB
NPOBOAHUKOB 4 Pemenue 3agau
48 IIpakTnueckoe Jlaboparopuas pabdora 1




3angTue Ne 5.

1 ‘ N3ydenne 3akoHa OMa aJis ydyacTKa Henu
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49 Tema 9.3. CoaeprxaHue TeMbl 1
Pabora u 1 Pa6ora Toka
MOILIHOCTD 2 TernoBoe AeNCTBUE AIEKTPUUECKOTO TOKA
3JIEKTPHUYECKOT0 3 3akoH J[xoyns-Jlenna
TOKa 4 MoniHocTh TOKa
5 Pemenue 3amau
50 Tema 9.4. Coaep:xkaHue TeMbl 1
DuiekTpoABHKYyIIas | 1 Croponnue cuibl. [Tpuposa CTOpOHHUX CHUIT
cuwia. 3akon Oma 2 Dnexrpoasrxkyias cuia (DJ1C)
JJIS1 TIOJIHOM 1erH 3 BHyTpeHHee conpoTUBIEHHE UCTOYHUKA TOKA
4 [lonHo€ conpoTHBIIEHHE LIETIH
5 3aKoH LIeNu AJIs 3aMKHYTOM LIeNu
6 Permrenue 3amau
I'nasa 10. Inekmpuueckuil moK 6 paznuyHsLX cpeoax 6 OK-01,
51 Tema 10.1. Conepskanue TeMbl 1 OK-02,
DIIeKTpHYecKas 1 DNIeKTpHUYECKasi MPOBOAMMOCTD Pa3JIMUHBIX BEIIECTB OK-03,
MPOBOAUMOCTH 2 IIpOBOTHUMKY, TUBJIEKTPUKH, IOTYIIPOBOIHUKA 8112:8;1
Pa3JINIHBbIX 3 DJIEKTPOHHAs! TPOBOJIMMOCTh METAJJIOB OK—06:
BeleCTB 4 JIBM>KEHUWE AJIEKTPOHOB B METAJIIE OK-07
5 3aBUCHUMOCTb CONPOTHUBIIEHUS] IPOBOIHUKA OT TEMIIEPATYpPhI
6 TemneparypHblit K09()(HUIIMEHT CONTPOTHBIICHUS
7 CBepXnpoBOJIMMOCTb
52 Tema 10.2. Coaep:xaHue TeMbl 1
DJleKTprYecKuil 1 CtpoeHune noJynpoBOJHUKOB
TOK B 2 KoBasieHTHas1 CBSI3b
NOJIyNIPOBOJAHUKAX | 3 DNeKTpOHHAs TPOBOJIMMOCTh
4 JIpIpo4Hast NpOBOAUMOCTh
5 CoOcTBeHHAs IPOBOIUMOCTD
53 Tema 10.3. CojaepixaHue TeMbl 1
DIIeKTpHYecKas 1 DnexTpuyeckas IPpOBOAMMOCTD OJYIPOBOJHUKOB IIPY HATMUUU NIPUMeECE
NPOBOJIMMOCTD 2 JIoHOpHBIE TpUMeECH
MOJYIIPOBOJAHHKOB | 3 AKIIENTOPHBIE IPUMECH
IpH HAJTH'IMH 4 DNEKTPUUYECKUH TOK Yepe3 KOHTAKT MOJTYIPOBOJAHUKOB p- U N-TUIIOB
npuMecen 5 TpaH3ucTOphI: YCTPONCTBO U MPUMEHEHHE
54 Tema 10.4. Coaep:xaHue TeMbl 1




DJIeKTPpHYeCKH i
TOK B BaKyyMe

TepMoaIeKTpOHHAs IMUCCUS

OAHOCTOPOHHSISI IPOBOJUMOCTD

Huon

CBOJCTBa 3JIEKTPOHHBIX TYYKOB U UX IPUMEHEHHE

DNeKTpOHHO-Ty4YeBas TpyOka

MATHUTHOIO I10JIsI
HA NMPOBOJHUK €
ToKkoM. CnJia
Ammnepa

Monyinb cunbl Amnepa. 3akoH Amnepa

EnvHuiia MarHuTHOW MHIYKIIUU

Pemnrenue 3anau
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1
2
3
4
5
55 Tema 10.5. Coaeprxanue TeMbl 1
DJIeKTPpHYECKH I 1 DJIEKTPOJIUTUYECKASI TUCCOLIUAIINS
TOK B "KHIKOCTAX 2 Wonnast npoBoIuMOCTb
3 Onekrponus. [Ipumenenue smekTponnsa
4 3aKOH 3JIEKTPOJIN3a
5 DNEKTPOXUMUYECKUN SKBUBAJICHT
6 OrnpezeneHue 3aps/ia IeKTPOHA
7 Pemrenne 3anau
56 Tema 10.6. Conep:kaHue TeMbl 1
DJleKTPpHYeCKH i 1 DIIEKTPUYECKH pa3ps]l B razax
TOK B ra3ax 2 HNonn3zanms razos
3 [IpoBOIMMOCTB razoB
4 PexoMOMHaIwsI 3apsHKEHHBIX YaCTHUI]
5 HecamocTosiTenbHbli pa3psij
6 CaMocCTOsTENbHBIN pa3psi
7 HMoHun3anus 3JIeKTPOHHBIM YapOM
I'naga 11. Maznummnoe no.e 4 OK-01,
57 Tema 11.1. Conepskanue TeMbl 1 OK-02,
MarnuTHoOe 10JI€E. 1 BzauMopeiicTBHe TOKOB OK-03,
BexTop maruutHoil | 2 MaruauTHO€E noJie 8?:8;1
HHAYKIAHA 3 3aMKHYTBII KOHTYpP ¢ TOKOM B MarHUTHOM I10JI€ OK—06:
4 Bekrop MaruutHOM nHAyKIMKU. HanpaiieHre BEKTOpa MarHUTHOM MHTYKIIUU OK-07
5 [IpaBmiio OypaBuuka
6 JIvHUM MarHUTHON MHIYKIMU
7 Buxpesoe nose
58 Tema 11.2. Coaeprxanue TeMbl 1
HeiicTBue 1 Mopynpe BEKTOpa MarHUTHOM MHIYKIIMHU
2
3
4




MATHUTHOT'O MOJIS
TOKA.
JIEKTPOMAarHUTHO
e noJie

Bo3HuKHOBEHME MAarHUTHOTO IOJIA IIpU UBMCHCHHUU 3JICKTPUYCCKOT'O IOJISA

2
3 DIEKTPOMArHuTHOE T0JIe
4 Pemnrenue 3anau
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59 Tema 11.3. CoaeprxaHue TeMbl 1
IIpumeHnenune 1 DJIEeKTpOU3MEpHUTEIbHbIE TPUOOPHI
3aK0Ha AMIepa 2 [Ipumenenue 3akoHa Ammnepa. [ pOMKOroBOpUTEIh
60 Tema 11.4. Coaeprxanue TeMbl 1
HeiicTBue 1 Monayns cuisl JlopeHna
MATrHHUTHOI'O 1OJIS 2 JIBr>KeHUe 3apsyKEHHOM 4acTUIbl B OJHOPOAHOM MAarHUTHOM I10JIE
HA JBHKYIIMHCS 3 Hcnonb3oBanue AEHCTBUSI MArHUTHOTO TIOJISI HA ABMIKYIIUNCS 3apsij
3apsia. Cuina 4 YckopuTenu 3apsyKeHHBIX YaCTHIL
Jlopenna 5 Pemenue 3amay
Tnasa 12. Inexkmpomacnumnasa unoyKyus 6 OK-01,
61 Tema 12.1. Conepskanue TeMbl 1 OK-02,
SIBienne 1 SIBIIEHME DIIEKTPOMAarHUTHOW UHAYKIUN OK-03,
3JIEKTPOMATHUTHOM | 2 MaruuTHEIN IIOTOK 8}12—8;1
MHIyKIHH. 3 B3aumoeicTBue MHIYKIMOHHOIO TOKA C MATHUTOM OK:06:
MaruuTHbIi IOTOK | 4 Hanpasnenvue HHAYKIIMOHHOIO TOKa OK-07
5 [IpaBwiio Jlenna
62 Tema 12.2. Conep:xkaHue TeMbl 1
3akon 1 Cuna MHJIYKIIMOHHOT'O TOKa
3JIEKTPOMATHUTHOM | 2 DIEeKTPOABMKYIIAS CUJIAa UHAYKIIUU
HHIYKIUH 3 3aKOH 3JEKTPOMarHUTHOM MHIYKIIMH
4 Buxpesoe anekrpudeckoe nosue
5 WHOyKIIMOHHBIE TOKM B MACCUBHBIX IPOBOJHUKAX
6 DeppuThl
7 O/1C nHAYKIMH B JBMKYIIMXCS TPOBOAHHUKAX
63 Tema 12.3. CojaepixaHue TeMbl 1
Camonnaykums. 1 Camonnaykuus
NuayKTHBHOCTH 2 WHOyKTHBHOCTH
3 AHaJIOrHst MEXJly CAMOMHAYKIIMEN Y MHEPLIHEH
64 IIpakTHyeckoe JlabopaTopnasi padora 1
3aHsaTHe Ne 6. 1 ‘ M3yuenue sBieHNs 3J1€KTPOMarHuTHONM MHIYKIUU
65 Tema 12.4. Coaeprxanue TeMbl 1
JHeprus 1 OHeprust MarHUTHOTO MOJIS




66 KontpoJsbHas padora no pazzueny 3 «91eKTpOIUHAMHKA) 1
Pasnen 4. KosieOanus u BOJIHBI 13
| |Inasa 13 Mexanuueckue koneéanus weonw | 6 |
Tema 13.1. Coaeprxanue TeMbl 1
CB000OgIHDBIE T 1 KoneobarensHoE NBUXEHNE
BBIHY:K/I€HHbIE 2 [Teproanaeckoe xoebanme
KOJIe0aHusl. 3 MexaHudecKkre KoJeOaHus
4 CBoOoanbIe KoJIeOaHus. 3aTyXaronme KojaeOanus
5 BreinyxaeHnabie KoyeOaHus
6 VY ci10BUs BOSHUKHOBEHUS CBOOOIHBIX KOJIeOaHUNA
7 MaremaTuyecKuii MasiTHUK
8 JluHamuka KonebaTeaTpHOro TBUKEHUS
68 Tema 13.2. CoaepixaHue TeMbl 1
I'apmonuyeckue 1 I"apmoHnueckue KoyeOanus
KoJ1e0aHus 2 Ammuintyna KkoneGaHui
3 Pemenne ypaBHEHHUs, OMMMCHIBAIONIETO CBOOOIHBIC KOJICOAHHUS
4 [Tepuon konebanuii
5 Yactora konebanuit
6 [{uknuyeckas yactora
7 CoOcTBeHHas 4acTOTa K0JIe0ATEIbHON CHCTEMBI
8 3aBUCHMOCTD YaCTOTHI M IIEPHOJIa CBOOOTHBIX KOJICOaHMI
9 da3za xonebaHmit
10 | IlpencraBneHne rapMOHMYECKUX KOJIEOAHUHM C TOMOIIBI0O KOCHHYCA U CHHYCA
11 | CnuBur da3
69 I[IpakTHyeckoe JlaGopaTopHas padora 2
3anHsitue Ne 7. 1 | W3ydyeHne 3aBUCUMOCTH Mepro/ia KoineOaHUil HUTSHOTO MasiTHUKA OT JJWHBI HUTH
70 Tema 13.3. CojaepixkaHue TeMbl 1
IIpeBpamenne 1 [IpeBparieHus sHeprun B cuctemMax 6e3 TpeHus
JHEPruu Npu 2 3aryxaromue KonedaHus
TAapMOHUYECKHUX 3 MaremaTH4ecKuii MasiTHUK
KoJIeGaHusAX 4 [IpyXUHHBIN MAsITHUK
5 Pemenune 3agau
71 Tema 13.4. Coaep:xaHue TeMbl 1
BoinyKaeHHbIE 1 BrinyxaeHnbsie KosebaHus
KOJIeOaHM . 2 Pe3onanc
Pesonanc 3 BosgeiicTBue pezonanca u 60pb0a ¢ HUM
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OK-01,
OK-02,
OK-03,
OK-04,
OK-03,
OK-06,
OK-07




72 Tema 13.5. Coaep:xaHue TeMbl 1
Mexannuyeckue BoJsiHOBBIE sIBEHUS

BOJIHBI Boana

[Tonepeunsie BonHbL. Jlepopmarius cisura
[IpononsHbie BonHbl. Jledopmanius cxarus
DHeprusi BOJIHbI

PacnpocTpanenne MexaHM4EeCKUX BOJIH

JlnmvHa BOJIHBI

CKOpOCTh BOJIHBI

YpaBHEeHHE TapMOHUYECKON OeryIieil BOJIHbBI
PacnipocTpanenue BOJIH B yIIpyrux cpeaax
[1nockas BoaHa. BosiHOBasi HOBEPXHOCTH U JIy4
JIMHEeWHbIE BOJIHBI

DOpOHT BOJIHBI

14 | Cdepuueckas BosHa

OK-01,
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73 Tema 14.1. Coaep:xkaHue TeMbl 1 OK-02,
CBoOoanble u 1 DNEeKTPOMarHUTHbIE KOJIeOaHus OK-03,
BBIHY:KJ€HHbIE 2 CB0OOIHBIE KOJIE0aHUS 8?:845‘
3JIEKTPOMAarHuTHbI | 3 Brinyxnennsie konebaHus OK—06’
€ KoJebaHmsl. 4 | KonebarenbHblii KOHTYD OK-07
KousebaTenbHblii 5 [TpeBpartiieHre YHEPIUX IPU SIEKTPOMATHUTHBIX KOJIEOaHUSIX
KOHTYP. 6 AHaNorus MeXJy MEXaHMYECKUMHU U 3JIEKTPOMArHUTHBIMU KOJICOaHUSIMU

7 YpaBHeHHe, ONUCHIBAIOIIEE MPOLIECCHI B KOJIeOaTeIbHOM KOHTYPE.
8 Ilepros cBOOOIHBIX AnleKTpudeckux koiebanuii. opmyna TomcoHa.
9 I"apmoHnueckue kojaeOaHus 3apsaa U TOKa.

74 Tema 14.2. Coaep:xaHue TeMbl 1
[MepemennbIi 1 Ocnumnorpad
IEKTPUYECKU I 2 [Ipocreiias Moiens TeHepaTopa NEPEMEHHOIO TOKA
TOK

75 Tema 14.3. Coaep:xaHue TeMbl 1
AKTHBHOE, 1 AKTHUBHOE CONIPOTUBIICHUE
HHIYKTHBHOE U 2 MOIIHOCTH B LIENU C PE3UCTOPOM
HHAYKTHBHOE 3 EMKOCTHOE conpoTuBieHne
CONPOTUBJICHUS 4 WHIyKTUBHOE CONIPOTUBIICHUE

5 Pe3onaHC B 251eKTpHUECKOM 1IeTH

26



6

‘ Pewenue 3amau
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76 Tema 14.4. CoaeprxaHue TeMbl 1
I'enepupoBanue 1 I'eneparop nepeMeHHOro TokKa. Y CTpOMCTBO reHeparopa
JIEKTPUYECKOI 2 Tpanchopmarop. YcrpoiicTBo Tpanchopmaropa
JHEpPruu. 3 [Ipon3BOACTBO M UCIIOJIB30BAHUE HJIEKTPUUECKON SHEPTUH
Tpaunchopmartopsl
77 Tema 14.5. Conep:xkaHue TeMbl 1
DJIEKTPOMarHuTHoI | 1 PacnipocTpanenue 3J1eKTpOMarHuTHbIX B3aUMOIECHCTBUI
e BosiHbIL. CBojicTBa | 2 DJIeKTpOMarHuTHasi BOJIHA
9MB 3 | U3nydeHune 3J€KTPOMArHUTHBIX BOJIH
4 OTKpBITHIN KoNebaTenbHbIN KOHTYp. Bubparop ['epua
5 CKOpOCTb JIEKTPOMAarHUTHBIX BOJIH
6 [110THOCTH OTOKA IEKTPOMArHUTHOTO U3JIY4YEHHUS
7 ToueuHblli HCTOUHUK U3TyYECHUS
8 3aBUCUMOCTD IUIOTHOCTH OTOKA U3IYYEHHsI OT PACCTOSHUS JO TOUEYHOI'0 HCTOYHUKA
9 3aBMCUMOCTb INIOTHOCTH IIOTOKA U3JIyYE€HHUs OT YaCTOTBI
10 | CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH
78 Tema 14.6. Conep:kaHue TeMbl 1
HpuHUMIBI 1 N3o6perenue pagro A.C. IlonoBeiM
paanocBs3u. 2 [IpuHIMIIBI panoOCBA3U
Paauonoxkanus. 3 PanuorenedoHHas cBsi3b
ITonsitue o 4 MQI[yH;IHH;[
TeJ1eBHACHUH. 5 JleTekTpoBaHue
Pazputne cpencrs | 6 [Tpocrelimmii paguonprueMHIK
CBSI3N 7 PacnpocTpaHeHue paaroBOJIH
8 Jlnana3oHbl paguoBOJIH
9 [TpuHIMTT COTOBOM CBSI3H
10 | Papgnonokanus. Ilpunimmnel paboThl pagnoiokaropa
11 | [lonstue o TeneBunenun. [lpuHumn nepenayn n300pa>keHUsI Ha PaCCTOSHUU
12 | Pa3BuTHE cpencTB CBA3U
79 KontpoabHnas padora no pazneny 4 «Konebanusi 1 BOIHBI 1 OK-01,
Pa3nen 5. BoaHoBasi onTuka 7 OK-02,
I'naga 15. Boanosas onmuka 7 OK-03,
80 Tema 15.1. Conep:xaHue TeMbl 1 858;_1
CkopocThb cBeTa. 1 JIBa crioco0a nepenadu BO3IeHCTBUI OK-O6:
IpuHuun 2 KopnyckyisipHast 1 BOJTHOBasi TEOpUH CBETA




I'oiirenca. 3akons | 3 I'eomeTpuyeckas ¥ BOJHOBAsI ONTUKA
OTPaKEHHUA 4 ACTPOHOMHYECKHI METOJI N3MEPEHUS] CKOPOCTH CBETA
npeJIoMJIeHHsA 5 JIaGopaTopHble METO/IbI U3MEPEHHSI CKOPOCTH CBETA
cBeTa 6 [Tpunimn [rolirenca
7 3aKOH OTpPa)KEHUS CBETA
8 3aKOH IPeJIOMJICHUS CBETA
9 [TokaszaTenb NpesoMIIeHHs CPEbI
10 | I[TonHOE OTpakeHuE cBeTa
81 Tema 15.2. CoaeprkaHnue TeMbl
JInnza. 1 JIunza. Buae!r nuns.
ITocTpoenue 2 ®oxkyc auH3bl, POKYCHOE paccTosiHUE, (POKaTbHAS TUIOCKOCTh
n300paKeHust B 3 ITocTpoeHne n300paskeHuii B JIMH3E
Junze. Popmyia 4 @opMyia TOHKOU JIMH3BL. Y BEJIMYEHUE JINH3BI
TOHKOW JIUH3LI 5 Penienue 3a1a4
82 Tema 15.3. Conep:kaHue TeMbl
JAucnepcust cBera 1 Crnextp. ucnepcus ceera
2 Permrtenue 3amau
83 Tema 15.4 CoaepixaHnue TeMbl
HNurepdepenuus 1 WNHuTtepdepennus MeXxaHUYECKUX BOJTH
2 YcnoBrue MaKkCUMyMOB
3 YcnoBue MUHUMYMOB
4 KorepenTHbie BOIHBI
5 WnTtepdepennus creta
6 Konbsua HeroTona
7 JlnmiHa cBETOBOM BOJIHBI
8 WuTepdepeHiys 37eKTPOMarHUTHBIX BOJIH
84 Tema 15.5. CojaepixkaHue TeMbl
JAundpakuus 1 Jndpakims MexaHu4ecKiX BOJIH
2 Judpaxius ceera
3 Paspemaronias cnocoOHOCTh ONTUYECKUX MPHUOOPOB
4 JudpakimonHas pemeTka
85 Tema 15.6. CoaepixaHue TeMbl
IMoasipuzanus IlonepeyHOoCTh CBETOBBIX BOJIH
cBeTa DNEeKTpOMarHuTHas TEOpUs CBETA

[Tonspoun bt

EENIROSHE O RN

Pemenue 3agau
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OK-07




CocraB PaaArOaKTUBHOI'O U3JTYUCHUS

PannoakTuBHBIE TpEeBpanieHUs

86 KontpoabHas padora 1o pasneny 5 «BonHoBas onTuka» 1
Pa3nes 6. CTpoeHHne aToMa M KBAHTOBasi (PU3HUKA 11
I'nasa 16. Keanmosasa onmuka 2
87 Tema 16.1. Coaeprxanue TeMbl 1
Doto3ddekT. 1 dotorddext. 3akonsl poTodddekTa.
YpaBHeHue 2 Teopus poroaddexra
DUHIITEHHA 3 DOTOHBI
4 [Tpumenenue pororddexra
88 Tema 16.2. CoaeprkaHnue TeMbl 1
JdaByenue cBera. 1 JaBieHue cBeta
XuMuyeckoe Xummueckoe aercTeue ceera. Pororpadus
AeHCTBHE CBETA. 3 Tunel GoTO’77€MEHTOB
I'nasa 17. @uzuxka amoma u amommnozo a0pa 5
89 Tema 17.1. Conep:kaHue TeMbl 1
CtpoeHnue aToma. 1 Mouens Tomcona
2 OmnwiTel Pesepdopma
3 Omnpenenenue pa3sMepoB aTOMHOTO sijipa
4 IInanerapHas mozens aroma
5 IToctynarter bopa
6 Mopaens aroMma Bogopoaa no bopy
7 ITornomenue ceera
8 Tpynnoctu Teopuu bopa
9 KBanToBas Mexanmka
90 Tema 17.2. Coaep:xaHue TeMbl 1
Jlazepbi 1 Jlazep
2 WNuaynmpoBaHHOE H3TydYeHHE
3 CBolicTBa JIa3epHOT0 U3Iy4YEHUS
4 [IpuHnmn neicTers ga3epoB
5 TpexypoBHeBasi cuctema
6 YcrpoiicTBO pyOMHOBOTO Jlazepa
91 Tema 17.3. Coaep:xaHue TeMbl 1
OTkpbiTHE 1 Metoapl HAOMIOACHUS U PETUCTPAITNH DJIEMEHTAPHBIX YaCTHI]
PaAuOAKTUBHOCTH | 2 OTKpBITHE PaTUOAKTHBHOCTH
3
4
5
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PagnoakTuBHbIN pacnian

OK-01,
OK-02,
OK-03,
OK-04,
OK-03,
OK-06,
OK-07




Ilepuon nonypacnana

3aKOH paJiMOAaKTHBHOIO pacnaaa

M3oTonsl

Pemenue 3agau

6
7
8
9
92 Tema 17.4. Coaep:xkaHue TeMbl 1
Crpoenne 1 HckyccTBEHHOE IpEeBpallleHHE aTOMHBIX sJIEP
aTOMHOIO siApa. 2 OTKpbITHE HEUTPOHA
SinepHbIe CHIIBI 3 [IpoTOHHO-HEUTPOHHASI MOJIEIIb SIAPA
4 S nepHble cuibl
5 OHeprus CBs3M sapa
6 VY nenpHas YHEpPrus CBsI3U
7 Pemenue 3agau
93 Tema 17.5. CoaepixaHue TeMbl 1
SnepHsblie u 1 S nepHblie peakun
TEPMOsIICPHBIC 2 DHEPreTUYEeCKUM BBIXOI ICPHBIX PEAKIIUI
peaxkuuu 3 SnepHble peakiuyi Ha HEUTPOHAX
4 Jlenenue snep ypana
5 MexaHu3M neneHus sapa
6 Hcnyckanre HEMTPOHOB B ITpoliecce JEIeHUs
7 [{enHbIe AAEpHBIE PEAKIIUH
8 S nepHslil peakTop
9 TepMosinepHbIe peakuu
10 | [IpumeHnenue sa1epHON SHEPTUU
11 | buonoruyeckoe AelCTBUE palMOAKTUBHBIX U3ITyYEHUI
T'nasa 18. Inemenmapuvie uacmuuyl 3 OK-01,
94 Tema 18.1. Conepskanue TeMbl 1 OK-02,
PDu3zuka 1 Tpu sTana B pa3BuTuN QU3HUKH 3JI€MEHTAPHBIX YaCTHI] OK-03,
3JIeMEHTAPHBIX OTKpBITHE TO3UTPOHA. AHTHYACTHUIIBI 8?8;‘
YacTHIL OK-06,
OK-07
95- | In¢depeHpPOBAHHBIN 3a4eT 2
96
BCEI'O: 96

30




3. YCJIOBUS PEAJIM3AIIUU ITPOI'PAMMBI IMCHUITJIMHBI

3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPHAJIBLHO-TEXHHYECKOMY O0ecredeHHIo
Peanuzanus nmporpaMMel AUCHUIUIMHBI TPEOYET HAMUYHs yueOHOTO KaOuHeTa «Du3nKay.
O6opynoBaHue yueOHOT0o KaOuHeTa:

- IOCAJJOYHBIC MECTA 110 KOJIMYECTBY 00YJarOIIUXCS;

- pabouee MecTo IperoiaBaTels;

- 00bEMHBIE MOJIENIN METAIIIMYECKON KPUCTAJUIMUECKOMN pElIeTKY;

- 00pas1bl METAIIOB (CTAJIH, YyI'yHa, IBETHBIX METAJUIOB U CILUIABOB);

- nabopaTopHoe 06opynoBaHHe (BOIBTMETPbI, aMIIEPMETPHI U JIp. )

TexHuueckue cpencTBa 00y4eHus:

- KOMIIBIOTEP C JUIEH3UOHHBIM IIPOrPAMMHBIM 00€CIIeUeHUEM U MYJIbTUMEAUAIIPOEKTOP;
- HHTEpaKTUBHAsI JOCKA;

- IPE3EHTAlUH K YPOKaM.

[Ipn HaMuMKM HEOOXOAMMOI0 0OOPYJOBAHMS 3aHATHUS 1O (U3MKE B HEKOTOPBIX CIIydasX MOTYT MPOBO-
JUTHCS B UMEIOLUXCS B 00pa30BaTeIbHON OpraHu3alMyi MacTepPCKUX HIIM JJaOOpaTOpHsIX.

3.2. UndopmanuonHoe odecrniedenne 00yueHust
IlepeyeHb pekoMeHAyeMbIX YUeOHBIX M3daHUil, IHTepHeT pecypcoB, 10NMOJHUTEILHOMH JUTEPATY-

pobI
OcHoBHas JIuTepaTypa

1. ®uzuka: yuyebnuk wu npaktukym gna  CIIO/ H.HO KpaBuenko.-Mocka: H3natenbcTBo
FOpaiirt,2023.-300c

2. @uzuka: Yuebnoe nocodue mis CI1O /B.B.I'opmau. -Mocksa: U3parensctBo FOpaiit, 2023.-215¢

3. ®wusuka.3agaun,recTbl. Metonsl pemenus. Yuedbnoe nocodue ans CIIO / T'opnau B.B Mocksa: 13-
natenbcTBO IOpaiit, 2023. -343

JlomoJiHuTeIbHAS JIUTEpPaTypa

Ipomos C.B. Illaponosa H.B. ®u3suka, 10—11: Kaura ans yunrensa. — M: Baaznoc., 2004.

.Kabapaun O.®., Opnos B.A. DkcnepuMmeHTanbHble 3a1aHus 1o ¢usnke. 9—11 kiaccel: yuedHOe

nocoOue JuIs ydamuxcs ooieoopa3zoBareibHbIX yupexaeHuil. — M.: [Ipocemienue, 2001.

3. .KacesanoB B.A. Metoandeckrue pekoMEHIAIIMHU TT0 UCTI0b30BaHuI0 yaeOHUKoB 4.B.A.KacesHOBa
«®Puzuka. 10 i1y, «dusuka. 11 ki1.» npu n3ydeHun Gpu3nku Ha 6a30BOM U IPOYUIHHOM YpOBHE. —
M: IIpocsemenue, 2019.

4. 5.KaceanoB B.A. ®uzuka. 10, 11 k1. Temaruueckoe u moypouHoe mianuposanue. — M.: [Ipocere-
aue, 2002.

5. Mskumes I'.4l., CunsikoB A.3. @usuka: MonekynspHas pusuka. Tepmonunamuka. 10 xi.: Yueb. as
yrayosieHHoro n3yueHus pusuku. — 3-e u3a. — M.: Jlpoda, 1998. — 352 c.

6. Msxkumes I'.4., CunsikoB A.3. @usnka: Ontuka. KBantoBas pusuka. 11 xi.: Yueb. ansa yrinyOneH-
HOro usydyeHus: pusuku. — M.: Jlpoda, 2001. — 464 c.

7. Mskumes I'.S. ®uznka 10 kmace: ydeOHUK [Tt 0011€00pa30BaTeNIbHBIX YUpeKACHU: 0a30BbIA U

npodunbHblid ypoBau / I'.Sl. Mskumes, b.b. Byxosues, B.M. Uapyrun; nox pea. B.W. Huxonaesa,

H.A. TlapdentreBoii, - 18- uza.- M.: [IpocBemienue, 2018.

DN =

8. Msxkumes ['.5. ®usnka 11 knacc: yaeOHUK 171 00111€00pa30BaTEIbHBIX YUPEKICHHM: 0a30BBIN U
npodubHbI ypoBhHu / I'.5l. Mskumes, b.b. byxosies, B.M. Uapyrun; nox pea. B.W. Hukonaesa,
H.A. ITapdenTreBoi, - 19-e uza.- M.: [Ipocsemenue, 2017.

9. Msxkumes I".4., Byxosnes b.b.,Uapyrun B.M./Ilox penakuuu [lapdentreBoit H.A. ®usu-
ka.YueOnuk mist 10,11 k. — M.: M3garensctBo «lIpocBemenne»,2019. — 399 c.
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10. Menbunuenko ILIT ®usuka: OcHOBBI MOJIEKYISApHON (PU3MKH U TepMoauHaMUKU. ONTHKA M KBaH-
TOBAasi MPUPOAA UTyYEHUSI. DIIEMEHThl KBAaHTOBOW (DM3UKH aTOMOB, MOJIEKYJ, U TBEPIBIX Ted. DJe-
MEHTHI (PU3UKU aTOMHOTO fA]pa U AJIEMEHTapHBIX YacTHIl: y4el. mocoOue Mo HampaBIIEHUIO MOJAr0-
toBkH 20.03.01 «Texnochepnas 6e3onacHocts» /— [lensa: I[II'YAC, 2016.

11. Coopnuk 3amau no ¢usuke: mist 10-11 k. o6mobpasosar. yupexenuuit / Coct. I'.H. Crenanosa. —
9-e uzn. M.: IIpocBemenue, 2003. — 288 c.

12. ®uzuka. 3agaunuk. 10-11 k. yae6HOe mocobue / PeimkeBuy A.IL. — 20-e usn., ucnp. — M.: [Ipoda,
2015. - 188 c.

http://ru.wikipedia.org (Bukunemus);

www.newlibrary.ru (HOBast 3JeKTpOHHAsE OMOINOTEKA);

www.edu.ru (DenepanbHbIN MOPTAT POCCHHCKOTO 00pa3oBaHUs);

www.mathnet.ru (O61mepoccuiickuii MaTeMaTUYECKUI ITOpTa);

www.elibrary.ru (HayuHnas snektponHas 6ubnuoreka);

www.nehudlit.ru (OnekTpoHHas OUOIMOTEKA yUEOHBIX MaTEPUAIIOB);

www.fcior.edu.ru (PenepanbHblil HEHTP HHPOPMAIIOHHO-00pa30BaTEIbHBIX PECYPCOB);

NoUnAEWDD =
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

PCSYJ'IBTaTBI OCBOCHU NJHUCHUITIIINHBI

Pe3y.]'IBTaTI>I OCBOCHHUA OTHUCHH-
IIJIMHBI HaITpaBJICHHBIC Ha

DOopMBI 1 METOJTBI OIIEHKH

¢dopmupoBaHue
OK JIP
Ymenus: OK 01 JIP 7 - YCTHBIN OIpOC;
e ONUCHIBATBL U 00BACHATH (usuueckue | OK 02 JIP 10 -(pOHTANIBHBIN OIPOC;
SBIICHUS. W CBOMCTBa TeJi: ABIKeHHE | OK 04 JP 7 - OLIEHKAa KOHTPOJIBHBIX PadoT;
HEOECHBIX TNl M UCKYCCTBEHHBIX CIYT- | QK 05 JIP 13 - HaOJIIOZICHUE 32 XOJIOM BBI-
HUKOB 3€MJIM; CBOWCTBA Ia3oB, XHUIKO- | QK ()7 JIP18 MTOJTHCHHM S JTAOOPATOPHBIX Pa-
CTeH ¥ TBEPABIX TeEJ; IEKTPOMArHUTHYIO JIP 16 00T.
MHIYKLMIO, PACIPOCTPAHEHHUE 3IIEKTPO- JIP 19
MarHUTHBIX BOJIH; BOJIHOBBIE CBOWCTBA
CBETa; M3JIy4CHHE U TOIJIOIICHHE CBETA
aroMoM; (poTodhQeKT;
e ornuyath rumore3sl or HayuHbix | OK 02 JIP 7 YCTHBIH OIIPOC;
TEOPHIA; OK 04 JIP10
OK 05 JIP 18
OK 01
e Jenarh BBIBOABI Ha ocHoBe dkcre- | OK 01 JIP 14 -OLIEHKA IPAKTUYECKUX pa-
PUMEHTAJbHBIX JAaHHBIX; OK 02 JIP 18 ooT;
OK 04 i
OK 05
e TPUBOIMTH TIpUMephl, nokasbiBaro- | OK 01 JIP 7 becena;
mue, 4ro: Habmogenuss u okcrepu- | OK 02 1P 10 YCTHBIH OIpoC;
MEHT SIBJISIIOTCA OcHOBOM uisi BbiaBU- | OK 04
KeHusl rurnote3 u teopui, mo3sossror | OK 05 JIP 16
POBEPUTh HCTUHHOCTH TEOpETHYE-
CKUX BBIBOJIOB; (U3MYECKAs TEOPHs JIP 19
JlaeT BO3MOXHOCTb OOBSCHSTH U3BECT-
HbIC SBJICHUS TIPUPOABI W HaydHBIC
(dakThl, NpeAcKa3bIBaTh €€ HEeu3-
BECTHBIC SIBJICHUS;
® [IPUBOAWUTH IPUMEPHI IPAK- OK 01 JIP 7 pELICHHs] KAUECTBEHHBIX,
THUYECKOTO MCIOJIB30BaHUs (hU3nde- OK 02 1P 10 pacueTHBIX, PO eccro-
CKUX 3HaHUIl: 3aKOHOB MEXaHUKH, OK 05 HaJIbHO OpPUCHTHPOBAHHbIX
TEPMOJMHAMUKY H 3JIEKTPO/IMHA- OK 06 NP 16 3a1ad; 5
MHUKH B SHEPTETHKE; Pa3IMIHbIX OK 07 OICHKa TECTOBBIX 3a/1aHNM,
BUJIOB 3JIEKTPOMArHUTHBIX U3ITy4e- HaGIIO/ICHHE 32 XOIOM BbI-
N MOJTHEHUS MHIUBHTyaIbHBIX
HU U1 pa3BUTHUS PAIHO U TEJle- )
N . MIPOEKTOB;
KOMMYHUKAIIUH, KBAHTOBOW (DU3UKH
B CO3[JaHUU S1IEPHOU
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e BOCIIPUHMMATh M Ha ocHOBe moiy- | OK 02 JIP 14 Oecena;
YEHHBIX 3HAHUK caMocTosATeNbHO oue- | OK 04 JIP 10 0mpoc;
HUBaTh UH(OpMalHIo, coaepxkamyocs | OK 05 JIOKJIAJ;
B coobmenusx CMMU, HWurepHe- | OK 03 JIP 19 pedepar;
T€,HAYYHO-TIOMYJISIPHBIX CTAThSIX. paboTa ¢ y4ueOHUKOM.
e npuMeHATh mnoiydeHnsle 3HaHus | OK 01 JIP 13 YPOKH pEIIeHUs 3a1a4;
JUIs peuieHns GU3NYECcKuX 3a1ay; OK 02 JIP 10 KOHTPOJIbHBIE pabOTHI;
OK 04 TECTHI yCBOEHUS (00yUeH-

HOCTH)
e ompenenaTh xapakrep ¢usmyeckoro | OK 01 JP 7 CamocrosTenbHas paboTa;
nporecca no rpaduky, tabdauie, ¢op- | OK 02 JIP 10 rpauueckoe peleHue 3a-
MyJIE; OK 04 na;

pabota ¢ yueOHUKOM
e usmepsTh psn ¢usmueckux Bemu- | OK 01 JIP 7 Beimonnenus u oruer nabo-
HMH, NPENCTABIA PESyIbTaThl H3ME- | (i 1y P 10 paTopHBIX paboT;
PEHHII ¢ yUETOM UX MOTPEIIHOCTEN; OLICHKA MPAaKTHYECKHX pa-

00T;
3HaHus: OK 02 JIP 7 BBITIOJIHEHHUE 3a4ETHBIX 3a-
® CMBICH TOHATUH: (PU3NYECKOE SIB- OK 04 P 10 JaHUi; } }
JeHue, TUIOoTe3a, 3aKOH, Teopus, Be- MUCHMEHHBINA U YCTHBIN
LIECTBO, B3aUMOJECHCTBHUE, DIEKTPO- JIP 19 OIIpoC;
MarHuTHOE I10Jie, BOJIHA, (POTOH, aToM,
aTOMHOE SI/IpO, MOHU3UPYIOIIUE U3ITY-
YeHus, IUIaHeTa, 3Be3/a, TaJaKTHKa,
Bcenennas;
e cmMmbicn ¢usuueckux BenmumH: cko- | OK 07 JIP 13 YCTHBIH OTPOC;
pOCTb, YCKOpEHHE, Macca, CHJa, HUM- P 16 OLIEHKA TECTOBBIX 3aJJaHUM;
nyibc, paboTa, MeXaHHuYecKas 3Hep- OIIEHKa KOHTPOJIBHBIX pa-
s, BHYTPEHHsS SHEPrHs, abCOIIOT- JIP 18 60T;
Hasl TeMIeparypa, CpeIaHssl KHHeTHYe-
CKasl DHEepIusl 4YacTHUIl BEIIEeCTBa, KOJIH-
YeCTBO TEIJIOTHI, JIEMEHTapHBIN dJeK-
TPUYECKUU 3apsij;
. cMbicnn  usndeckux  3akoHoB | OK 05 JIP 7 YCTHBIN OIIPOC;
KJIACCUYECKOW MEXAHUKH, BCEMUPHOTO JIP 18 OIICHKA TECTOBBIX 3aJaHMI1;
TATOTCHUSI, COXPAHECHUSI SHEPTUH, UM- JIP 14 OIICHKA 33JaHUI TPOMEKYTOU-
nyiabca W DJIEKTPUUYECKOro 3apsia, JIP 13 HO# aTTecTaun
TEPMOJMHAMHKH, DIIEKTPOMArHUTHOMH
UHAYKIH, GoTodPdexTa;
° BKJIaJ] pOoCCHiiCKuX U 3apybex- | OK 04 JIP 7 JIOKJIAL;
HBIX YYEHBIX, OKa3aBIIMX HanOonbmee | OK 02 JIP 10 pedepar;
BJIMSTHUE HA pa3BUTUE PU3UKU OK 03 JIP 19

JIP 16
OK 06
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