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1. TIACIIOPT PABOYEM ITPOI'PAMMBbI OBIIIEOBPA3OBATEJIbHOM
YYEBHOU JUCIIUIIJIMHBI
C0O0.02.02 PU3UKA

1.1. O0JsiacTh NpuMeHeHus: padoyeil MPOrpaMMel

PabGouass mporpamma o011eo0pa3oBaTebHOM y4eOHOW MUCIUIUIMHBI (7anee
pabouass mporpamma)  SIBISIETCS  YaCTbl0 OCHOBHOM  MPOQECCHOHATBLHON
oOpa3oBaTenbHOM TporpaMmbl  — 00pa30BaTEIbHOM MPOrpaMMbl  CPEIHErO
npodeccuoHanbHOrO0 00pa3oBaHMsl — MPOTPaMMbl MOJATOTOBKH CIEIUATUCTOB
CpEIHETO0 3BEHA.

PaGouas mporpamma coctaieHa o yaeOHomMy miany 2023 roa.

1.2. Mecto 00meo0pa3oBaTeibHOM y4eOHOH MUCHUILIMHBI B CTPYKTYype
00pa3oBaTeIbHOI MPOrPaMMBbI

O6meobpazoBarenpHas ydeOHas aucuumuimHa COQ0.02.02 Ousuka sSBIIETCS
o0s3aTeNIbHOW ~ 4YacThlo  00mIeo0pa3oBaTeNbHOTO  LHUKJIA  00pa3oBaTEIbHOM
nporpaMmbel B cooTBeTcTBUM ¢ DPI'OC CIIO mno cnemumansnoctu 08.02.10
CTpouTENBCTBO KENE3HBIX JOPOT, IYTh U ITyTEBOE XO3SIICTRO.

1.3. Hean u 3agaum 001meo0pa3oBaTe/JIbHON Y4eOHOW MUCUMILIMHBI —
TpeOOBAaHUSA K Pe3yJbTaTaM OCBOCHHUS 0011e00pa3oBaTe/JIbHON Yy4eOHOH
TUCIHUTIJIMHBI

PaGowass mporpamma  o06mieoOpazoBaTelbHONM  y4€OHOM  AUCIUILIMHBI
C0O0.02.02 ®uznka pa3paboTaHa B COOTBETCTBUHM ¢ PexomMeHmamusMu TI0
OpraHu3alliyd MOJYYeHHUs] CPEHEro oOIIero oOpa3oBaHUs B Ipenesiax OCBOEHUS
o0pa3zoBaTeIbLHBIX POTpaMM CpPeIHEro MpodecCHOHAIBHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO  oOmiero ooOpazoBaHusi ¢  yuderom [IpumepHOil  OCHOBHOM
o0pa3oBaTeNbHON  MpOrpaMMbl CPEIHEro OOIIEro 00pa3oBaHUs, OJ00PEHHOM
OI'bOY ATTIO UPIIO (mpotokon Nel3 ot 29 centsiopst 2022 1.).

Conepkanue MporpaMmbl  001Ie00pa3oBaTeIbHON yUeOHOW JIUCIUILIMHBI
C0O0.02.02 ®uzuka HapaBlIEHO HA TOCTHKEHUE CIICTYIONTNX IeJIei:

— (hopMupoBaHHe y OOYYarOIMIUXCS YBEPCHHOCTH B IIEHHOCTH OOpa3oBaHUA,
3HAUUMOCTH (PU3NUECKUX 3HAHUU IS COBPEMEHHOr0 KBaTU(UIIMPOBAHHOTO
CIEUAIIMCTA MPU OCYIIECTBICHUU €r0 Mpo(ecCuoHaIbHON AeSTEILHOCTH;

— OBJIaJICHUE cnenupuyeckon CUCTEMOU (bu3nUecKnx NOHSATHH,
TEPMHUHOJIOTHEN U CUMBOJIMKOW;

— OCBOEHHE OCHOBHBIX (PM3UYECKUX TEOPHi, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJIAJICHWE OCHOBHBIMH METOJaMU HAy4YHOTO TIO3HAHWUS  MPUPOJIHI,
UCIIOJB3YyeMbIMU B (u3uke (HaOIIOACHUE, OMUCaHWEe, W3MEpPEHHUE, BBIJIBIKCHUE
TUIIOTE3, TPOBEJECHUE SKCIIEPUMEHTA);

— OBJIAJICHUE YMEHUAMH 00pabaThiBaTh JTaHHBIE AKCIIEPUMEHTA, OOBICHSTH
MOJIYYCHHBIC PE3yJbTaThl, yCTAHABIMBATH 3aBUCHMOCTH MEXAY (PU3HUCCKUMU
BEITMYMHAMU B HA0JIIOIA€MOM SIBJICHUH, JIEIATh BHIBOIBI;

— ¢hopMHpOBaHWE YMEHHS pemaTh (U3MUECKHE 3a/ladyd Pa3HbIX ypOBHEH
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CJIOKHOCTH,;

— pa3BUTHE IO3HABATEJIbHBIX HMHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B mpolecce MPUOOPETEeHUsI 3HAHUN C MCIOJIB30BAaHUEM Pa3UUYHbBIX
WCTOYHUKOB HWH(OpPMAIIMM ¥ COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHH;
yMeHu# hOpMyIHpOBaTh U 000CHOBBIBATH COOCTBEHHYIO MTO3UIIUIO TT0 OTHOIICHHUIO K
dbusnueckoil UHGOpMaIIHU, TOTy4aeMON U3 Pa3HbIX HCTOYHUKOB;

— BOCIIUTAHUE YYBCTBA FOPJIOCTH 32 POCCUICKYIO (DU3NYECKYIO HAYKY.

OcBoenue kypca C0O0.02.02 ®uzuka npearnojaraeT peiieHrue Cleayronmx
3aja4:

— IpUOOpeTeHre 3HaHWM O (QYHJAMEHTAIbHBIX (U3MUECKHX 3aKOHaX,
JeXallluX B OCHOBE COBPEMEHHOM (DM3MYECKOW KapTHUHBI MHpa, NPUHIUIOB
JEUCTBUS TEXHUYECKUX YCTPOWCTB M MPOU3BOJICTBEHHBIX MPOIECCOB, O HauboJee
BOKHBIX OTKPBITHSX B 00JACTH (DM3HWKH, OKA3aBIIMX OMPEICIIIONICe BIUSHHUEC HA
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

— MOHUMaHUe (PU3NYECKON CYIIHOCTU SIBICHUM, MPOSBISIIONIMXCA B paMKax
MIPOU3BOJICTBEHHOM JCSATEILHOCTH;

— OCBOEHHE CIOCOOOB HCIMOJB30BaHUA (U3NYECKUX 3HAHUW IS pEIIeHUs
MPAaKTUYECKUX M MPOGECCHOHANBHBIX 3a7ay, OOBSICHEHUS SBJICHUU MPUPOJIBI,
MIPOU3BOJICTBEHHBIX W TEXHOJIOTMYECKUX MPOLIECCOB, MPHUHIMUIOB JIEUCTBUSA
TEXHUYECKUX MIPUOOPOB U YCTPOUCTB, 0OeCriedeHHs] 6€30MacCHOCTH MTPOU3BOJICTBA U
OXpaHbl MIPUPO/IBI;

— (¢opMHpOBaHKE YMEHUHN periaTh yueOHO-MPAKTHUECKHUE 3a/1a4u (PU3HUECKOTO
coJiep KaHus C Y4ETOM MPOPECCUOHAIBHON HAITPABICHHOCTH;

— IPUOOPETEHHE OTbITA TO3HAHUS M CAMOTIO3HAHUS; YMEHUN CTaBUTh 3a]]a4H U
pemaTh npooJieMbl ¢ Y4ETOM NMPoGeCCHOHAIBHON HAIIPaBICHHOCTH;

— (opMUpOBaHME YMEHUW HCKaTh, aHAJIM3UPOBATH U  0OpabaThIBaTh
buznyeckyro nHhopMaIUo ¢ y4€ToM NMpodhecCHOHATBLHON HAPaBICHHOCTH;

— MOATOTOBKA O0YYAIOUIUXCS K YCIEITHOMY OCBOSHUIO JTUCHUIUIMH U MOAYJIeH
npo¢eCCUOHATIBHOTO ITUKJIAa: (POPMUPOBAHUE Y HUX YMEHUM U OMbITA JAEATECIbHOCTH,
XapaKTepHbIX Ui mpodeccuii / AODKHOCTEH CIyXalluX WM CHEIHATBHOCTEH,
MOJTy4yaeMbIX B MPO(EeCCUOHAIBHBIX 00Pa30BaTEIIbHBIX OpPraHU3alUsIX;

—TOATOTOBKAa K  (OPMHUPOBAHHUIO  OOIIMX  KOMIIETCHIIMA  OyIayIero
CHEIUAINCTa: CcamMoOo0pa3oBaHusl, KOMMYHHUKAIIMH, TPOSBICHUS Tpa)kIaHCKO-
MaTPUOTUYECKON MO3ULMH, COTPYAHUUECTBA, IPUHATHS PEIICHUN B CTAHIAPTHOU U
HECTAaHJAPTHOW  CUTyalMsiX, TPOCKTHUPOBAHUS, TMPOBEACHHUS  (PU3UUYECKUX
n3MepeHuid, dPPeKTMBHOrO W  OE30MaCHOTO  MCIOJIB30BAHHMS  Pa3IMYHBIX
TEXHUYECKUX YCTPOMCTB, COONIOACHHUS TPABWJI OXpaHbl Tpyaa mpu padote ¢
buzngeckuMu prudopamMu ¥ 000PYTOBAHHEM.

OcobeHHocTh (OPMHUPOBAHUS COBOKYNMHOCTU 3a7ad M3Y4YeHUS (QPU3MKHU IS
CUCTEMBI ~ CpeHero  mnpodeccHoHambHOrO  00pa3oBaHMs  3aKIIOYaeTcs B
HEOOXOJMMOCTH pealih3aliid Mpo(ECCHOHATBHON HAIMPaBICHHOCTH PEIIaeMbIX
3a/1a4, yuéta 0coOeHHOCTEN cpephl AeATETLHOCTH Oy AYyIIUX CIEIUAIUCTOB.



B pesynbrare ocBOCHUS AUCITUTUIMHBI O0YYAIOITHIICS T0JI2KeH 3HAThD!

— CMBICJ OHATUIN: (U3NYECKOE SBIICHUE, TUIIOTE3a, 3aKOH, TEOPHs], BEIIECTBO,
B3aMMOJICHCTBHE, 3JIEKTPOMAarHUTHOE MOJie, BOJNHA, (POTOH, aTOM, aTOMHOE SpO,
VOHU3UPYIOIINE U3IIyUEHNUS,

— CMBICH (PU3MYECKHUX BEIMYUH: CKOPOCTh, YCKOPEHHE, Macca, Cuja, UMITYJIbC,
paboTta, MexaHW4YecKasi SHEPIHs, BHYTPEHHsSI HEpPrusi, adCOIOTHAs TeMIlepaTypa,
CpelHssi KUHETHUYECKas JHEprus YacTUIl BEIIECTBA, KOJHUYECTBO TEIUJIOTHI,
DJIEMEHTAPHBIN AJIEKTPUYECKUN 3apsL;

— CMBICIT  (PU3MYECKHX 3aKOHOB KJIACCMYECKOM MEXaHUKHU, BCEMUPHOTO
TATOTEHUSI, COXPAHEHUs DJHEPIUM, UMIYJbCa U DJIEKTPUYECKOro  3apsja,
TEPMOJIUHAMUKH, JIEKTPOMArHUTHOM UHIYKIWHU, (OTOdPdeKTa;

— BKJIaJl POCCHUUCKMX M 3apyO€KHBIX YUYEHBIX, OKa3aBIIMX HauOOJbIICe
BIIMSIHUE HA PA3BUTHE (DU3UKH.

B pe3ynbrare 0CBOEHUS AUCIHUIUIMHBI O0YYatOUIUIICS 10JI2KeH YMeTh:

— IPOBOJUTH HAOJIIOICHHUS], IFITAHUPOBATH U BBIIOJIHATH SKCIIEPUMEHTHI,

— BBIIBUTaTh TANOTE3bI U CTPOUTH MOJEIH,

— OPUMEHATh  MOJYYEHHblE 3HaHUS 10  (Qu3nke s OOBACHEHHS
pa3HOOOpa3HbIX (PU3UYECKUX SIBJICHUN U CBOMCTB BEILIECTB;

— IPAKTUYECKU UCIIOJIb30BaTh (U3UUECKUE 3HAHUS;

— OLIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMaLny;

— UCIOJIb30BaTh  MPUOOPETEHHbIE 3HAHUS W yMEHUA JJIA  PElICHUs
OPAaKTUUECKUX 3aJady [IOBCEAHEBHOW JKU3HH, oOecnedeHus O0e301macHOCTH
COOCTBEHHOW  KHM3HU, pAlUOHAJIBHOTO  MPHUPOAOINOJB30BaHUS U  OXPaHbI
OKPY’KAIOIIEH CPEIbI.

— OIUCBIBAaTh U OOBACHATH (PU3NUECKHUE SBJICHUS U CBOICTBA TEN: CBOWCTBA ra3os,
KUJKOCTEM M TBEPABIX TEJ; JJIEKTPOMATHUTHYI) WHIYKIMIO, PACIpPOCTPAHEHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyYEHHUE U TMOTJIOLIEHUE CBETA
aToMoM; GoTo3((PexT;

— OTJINYATh TUIIOTE3bl OT HAYYHBIX TEOPHIL;

— ZIenaTh BBIBOJBI HA OCHOBE DKCIIEPUMEHTAJIBHBIX JAaHHBIX;

— IPUBOJIUTH MPHUMEPHI, MOKA3bIBAIOIINE, YTO: HAOJIOACHHUS U IKCIEPUMEHT
ABJISIIOTCSL OCHOBOM JUIS BBIABMIKECHHSI THIIOTE3 U TEOPHUH, IO3BOJIIIOT IIPOBEPUTH
UCTUHHOCTh TEOPETHUYECKHX BBIBOJIOB; (U3MUECKas TEOpHsl JaeT BO3MOXKHOCTh
OOBSCHATH U3BECTHBIC SIBJICHUS MPUPOJIBI U Hay4YHbIC (PAKThI, MIPEACKA3HIBATH CIIIE
HEU3BECTHBIC SIBJICHUS;

— IPUBOJIUTH TIPUMEPHI MPAKTHUYECKOTO MCITIOIb30BaAHUS (PU3NYECKUX 3HAHUMA:
3aKOHOB MEXaHWMKH, TEPMOJAUHAMUKH W DJIEKTPOAUHAMUKH B DHEPIETHKE;
Pa3IMYHBIX BHJOB JJIEKTPOMATHUTHBIX W3JIYYEHUU JUIi Pa3BUTUA PAAUO U
TEJIEKOMMYHUKALIM, KBAHTOBOW (PU3UKHU B CO3[JaHUU SJEPHON SHEPTEeTUKH,1a3€POB;

— BOCIIPUHMMAaTh W HAa OCHOBE IIOJYYEHHBIX 3HAHUM CaMOCTOATENIBHO
OllcHUBaTh HWHQOpMaIMIo, cojepxamrytocs B coobmenusx CMMU, Wntepnere,
Hay4YHO-TIOIYJISIPHBIX CTATHSIX.

— IPUMEHSTH NOJyYeHHbIE 3HaHUS JJIs pelieHus: GU3NUecKuX 3a1ay;

— ONpeeNIATh XapakTtep (U3UYECKOro Ipolecca Mo Trpaduky, TadIHUIIE,
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bopmye;

— U3MEPATH Psii PU3MUECKUX BEIHYHH, MPECTABIISAS PE3yIbTaThl U3MEPEHUMN C
Y4ETOM HX MOTPEIIHOCTEN.

OcBoenue comepkanus  0oO0Ieo0pa3oBaTeIbHON  y4eOHOW  AMCITUTUTHHBI
C0O0.02.02 dusuka obecreynBaeT AOCTIKEHHE OOYYarOIIUMUCA —CIEAYIOLIUX
pe3ynbTaTOB:

JIMYHOCTHBIX

— TOTOBHOCTb K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

— TOTOBHOCTh K AKTUBHOM JESTEIbHOCTU TEXHOJOTMYECKON U COIUATIBLHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATh M CaMOCTOSATEIHHO
BBITIOJIHATH TaKYyIO I€SITEIbHOCTD;

— MHTEPEC K pa3InuHbIM cdhepam npodhecCuoHaTbHOU NeITeIbHOCTH,

— CaMOCTOATENbHO  (hOopMyIUpOBaTH W aKTyaIM3UPOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— BBISIBIISATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

— BHOCUTh KOPPEKTHBBI B  JICATCIBHOCTH, OIICHMBAaTh COOTBETCTBUC
PE3yNBTATOB LEJISAM, OIICHUBATh PUCKHU MTOCIICICTBUNA JEATSILHOCTH,

— pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HCHHBIX MTPOOJIEM;

— YMETh MEPEHOCUTh 3HAHUSA B IO3HABATEIIBHYI0O W TMPAKTUYECKYIO O00JacTh
KU3HEIEITeIbHOCTH;

— c(hOPMHUPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO HA JHAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

— COBEPILIEHCTBOBAHKE SI3BIKOBOM M UYMTATENBCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

— OIICHWBATh JTIOCTOBEPHOCTH, JISTUTUMHOCTh WH(OPMAIIUH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHICCKUM HOPMaM;

— UCTIOJIB30BaTh  CpPeACTBAa WH(MDOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEINICHUHW KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPTaHU3AI[MOHHBIX
3a/1a4 ¢ coOJII0ICHUEM TPEOOBaHUM IPTOHOMUKH, TEXHUKHU O€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M JITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30IacHOCTH;

— BJIQJCTh  HABbIKAMU  pACMO3HABaHMs M 3alUThl  WHGPOPMAIINH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH;

— c¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUECKOTO TIOBEICHMUSI,;

— CIIOCOOHOCTh OIIEHMBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

— OCO3HAHME JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

— OTBETCTBEHHOC OTHOIIEHHWE K CBOMM POJUTEISAM M (WIJIM) IPYTUM dJIeHAM
CEMbH, CO3JAHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O MPHUHSATHS LEHHOCTEW CEMEWHOMU
JKU3HHM B COOTBETCTBHH C TPAJAHUIMSIMHU HapoaoB Poccun;

— CaMOCTOSTEIILHO OCYIIECTBIIATh MO3HABATCIIBHYIO JIESITCIIBHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (POpMYIUpOBaTh COOCTBEHHBIE 3ajlaud B 0Opa3oBaTEIbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;



— CAMOCTOSITENIFHO ~ COCTABJIATh IUIAH pEIIeHUsT TPOOJIEMbI C  y4eTOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

— J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

— cnoco0cTBOBaTh (DOPMHUPOBAHUIO U TMPOSBICHUIO HIMPOKON JpyIULIMU B
pa3HbIX OOJIACTAX 3HAHUM, IOCTOSIHHO NOBBIIIATH CBOM 0OOpa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHB;

— UCIIOJIb30BaTh MPUEMBI PEQIIEKCUH JUIsl OLEHKU CUTYalluu, BBIOOpa BEPHOIO
peuieHus;

— YMETh OLICHMBAaTh PUCKA W CBOEBPEMEHHO IPUHHUMATH PELICHUSA 110 HX
CHIKCHMUIO;

— c()OpMUPOBAHHOCTh BHYTPEHHEH MOTHBALIMM, BKIIIOYAIOLIEH CTpEMIICHHE K
JOCTH)KEHHIO LIEJIU U YCIIEXy, ONTUMM3M, HHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH,
HCXOJIsl U3 CBOMX BO3MOKHOCTEM;

— c()OPMUPOBAHHOCTh AMMATHH, BKIIOYAIOMIEH CHOCOOHOCTh TMOHUMATh
OMOLMOHAJIBHOE COCTOSIHWE JPYTMX, YYHUTBIBAaTh €r0 TIPHU OCYLIECTBICHUHU
KOMMYHUKAIIMH, CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

— c()OPMHUPOBAHHOCTh COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH
BBICTPAMBATh OTHOILEHHUS C JIPYTUMU JIIOJAbMH, 3a00TUThCS, MPOSBIATH UHTEPEC U
paspeatb KOHQIUKTHI;

— TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEEIICHUIO;

— OCYLIECTBJIATh ITO3UTHBHOE CTPATErMUECKOE IIOBEJICHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM;

— IPUHUMAaTh MOTHBBI U apIyMEHTHI IPYTUX JIFOJEH IPHU aHAIU3€ PE3yJIbTaTOB
NEATEIbHOCTH;

— IpU3HABaTh CBOE MPABO U MPABO JPYIHX JIIOJEH Ha OLIMOKHY;

— pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMHU IPYTrOro YeJIOBEKa,

— DCTETUYECKOE OTHOLICHWE K MHUpPY, BKJIIOYAsl JCTETUKY HAYy4YHOrO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOLIECHUH;

— CIIOCOOHOCTh BOCIIPMHUMATH DPa3jUYHble BUIbl HCKYCCTBA, TPAJAULMH U
TBOPYECTBO CBOETO M APYTMX HAPOJOB, OLIYIIATh 3MOIMOHAIBHOE BO3JIEHCTBUE
HCKYCCTBA;

— yO©XJIEHHOCTh B 3HAUMMOCTH JUIsl JMYHOCTH U OOIIECTBA OTEYECTBEHHOTO U
MHUPOBOIO HMCKYCCTBA, JSTHHYECKHX KYJbTYPHBIX TpaJulUUMid W HAPOIAHOTO
TBOPYECTBA;

— TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
IIPOSIBIISITH KAYECTBA TBOPUYECKOW JTMYHOCTH;

— OCYILECTBISATh KOMMYHHUKAILIUU BO BCeX cdepax KU3HHU;

— pacrio3HaBaTh HeBepOalbHbIE CpPEJCTBA OOIICHHS, NOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, pPACMO3HAaBaTh MPEANOCHUIKM KOHQMIMKTHBIX CUTyallMil H
CMSITYaTh KOH(JIMKTHI,

— Pa3BEPHYTO M JIOTUYHO H3Jararb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB,;



— c(hOPMHUPOBAHHOCTh  DKOJOTUYECKON KYJIbTYpPhl, TOHUMAHHWE BIUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUME MPUPOJHOM MU COLMAIBHOMU
Cpelbl, 0OCO3HAaHHUE TI00ATBHOTO XapaKTepa dKOJOTHUYECKUX Mpooiiem;

— IUIAHUPOBAHUE W OCYLIECTBJIEHHUE JACHUCTBUUA B OKPYXAKOLIECH CpeAe Ha
OCHOBE 3HAHUS LIEJIed YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA;

— aKTUBHOE HETIPUATHE JACUCTBUI, IPUHOCSIINX BPEl OKPYKAIOIIEH cpelie

MeTanpeAMeTHbIX:

— YCTaHABIIMBAaTh CYILIECTBEHHBIN MPU3HAK WM OCHOBAaHMS ISl CPAaBHEHUS,
KJIacCU(UKAIIUA U 000OIICHHUS;

— OIPEACIATh LENH JEATEIIbHOCTH, 3a/JaBaTh NapaMETpbl M KPUTEPUH HX
JOCTUKEHUS,

— BJIa/ICTh HABBIKAMHU y4e€OHO-UCCIIEI0BATEIBCKON U IPOESKTHON e TEIBHOCTH,
HABBIKAMHM pa3peleHus mpoosiem;

— BBISIBJIITh  [IPUYAHHO-CJIEACTBEHHBIC CBSI3M W AKTyallM3UpPOBATH 3aJauvy,
BBIJIBUTATh TUIOTE3Y €€ PEIICHUS], HAXOAUTh APTYMEHTHI JJIsl JOKA3aTEIbCTBA CBOUX
YTBEPKACHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,

— QHAIM3UPOBATh IMIOJYYECHHBIE B XOJ€ PpEIICHHsS 3aJa4d pPe3yJIbTAThl,
KPUTUYECKN OLECHMBATh MX JOCTOBEPHOCThH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

— YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

— BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIIBHBIE TTOJXO0/IbI U PEIICHUS;

— CIIOCOOHOCTh HMX HCIIOJIb30BAaHUSA B T[IO3HABATEIbHOW U  COIMAIBHOU
MPAKTHUKE;

— OCO3HAaHHUE LEHHOCTU HAy4YHOW MAEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh UHINBUYAJIbHO U B TPYIIIIE;

— BJIaJIETh HABbIKAMU MOJIyYeHUs WH(POPMALIMKM U3 UCTOUYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIATH  NOWCK,  AHAIM3,  CHCTEMATU3alUI0 |
WHTEpIpeTaluio HH(pOopMaIMK pa3IMIHbIX BUJIOB U (JOPM MPE/ICTABICHUS;

—co37aBaTh TEKCTbl B pa3IMYHBIX (opmMaTax ¢ Yy4yeToM Ha3HAYEHUs
uHpopMaluu U 1LEJEeBOW  ayJuTOpUH, BbIOMpass ONTUMaJIbHYIO (opMmy
MIPEACTABIICHUS U BU3YyAJIN3aLNH;

— OBJIAJICHUE  HABBIKAMH  y4€OHO-MCCIIEIOBATEILCKON,  TMPOEKTHOH W
COLMAJIBHOMN JEATEIbHOCTH;

— IIOHUMATh U UCIOJIb30BaTh MNPEUMYIIECTBA KOMAHIAHOW U MHAWUBUYaTbHON
paboTHI;

— MIPpUHUMATh LI€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHu30BbIBATH U
KOOPJMHHUPOBATH JECUCTBUA II0 €€ JOCTHKCHHUIO: COCTAaBJISITh IUJIaH JCUCTBUH,
pacnpenensiaTh pPOJIM C YYETOM MHEHHUW YYaCTHUKOB OOCYXKIATh PE3yJbTaThl
COBMECTHOM paboThI;

— KOOPAVMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSAX  PeEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

— YMEHHE MPOTHO3UPOBATH HEONArONPUSTHBIE IKOJIOTMYECKUE TMOCIEACTBUS
MPEANPUHUMAEMBIX AEHCTBUN, IPEIOTBPAIIATh UX;

— pacuIMpEHUE ONBITA IESITENBHOCTH IKOJIOTUUECKON HAIIPaBIEHHOCTH



NpeAMEeTHBIX:

— c(hOpMHUPOBAHHOCTh MPECTABICHUN O PO U MECTe (PU3UKH U aCTPOHOMHUU
B COBPEMEHHOW HAy4YyHOW KapTHHE MHUpPA, O CUCTEeMOOOpasyromiei poiau (GU3nKu B
Pa3BUTUU E€CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTMHA, O BKIIAJIEC
POCCHMCKUX W 3apyOCKHBIX YUCHBIX-(QU3UKOB B pPA3BUTHC HAYKH; MMOHUMaHHUE
bu3MUecKo CyIIHOCTH HaOMI0laeMbIX SIBJICHH MHUKpOMHUpa, MakKpoMupa H
MEraMHpa; TOHUMAHHUE POJIM ACTPOHOMHUH B MPAKTUYECKON AEATEIbHOCTU YEIOBEKa
U JalbHEHIIeM Hay4YHO-TEXHMYECKOM pa3BUTHHU, Poiu (pusuku B (GOpMUPOBAHUU
Kpyrozopa W  (YHKIIMOHAJIbHOM T'PAMOTHOCTH 4YeJOBEeKa JUIsl  PEIICHUS
MPAKTUYECKUX 33/1a4;

— BJIaIETh OCHOBOMNOJIAraloUMU (PU3NYECKUMU TIOHATUSAMH U BEJIMYMHAMU,
XapaKTepU3ylImUMH  (GU3UYECKUE TpoLecchl (CBA3aHHBIMU C MEXaHUYECKUM
JBIDKEHUEM, B3aUMOJICUCTBUEM TeEJI, MEXaHUYECKUMHU KOJCOAHWSIMU U BOJIHAMH,
ATOMHO-MOJICKYJISIPDHBIM ~ CTPOCHUEM  BEIIECTBA, TEIUIOBBIMH  MPOLIECCAMMU;
AIEKTPUYECKUM 51 MAarHUTHBIM TMOJISIMH, AIEKTPUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMU  KOJICOAHUSIMU UM BOJIHAMH; ONTUYECKUMHU SIBJICHUSMU;
KBAaHTOBBIMU  SIBJICHUSIMH, CTPOEHHEM  aroMa M aTOMHOrO  s1pa,
PaIMOaKTUBHOCTHIO);  BJIQJAETh  OCHOBOIOJIATAIONIMMU  ACTPOHOMHUYECKUMU
MOHATUSAMH, ITO3BOJISIIOIIMMM XapaKTEPU30BaTh MPOLECCHI, MPOUCXOMASIIME HaA
3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEXKIAJIAKTUYECKOUN cpejie; ABUKEHUE HEOECHBIX
TEJI, BOJIIOLIMIO 3BE3]1 U BeeaeHnHo;

— BJIQJIETh 3aKOHOMEPHOCTSIMHU, 3aKOHAMU M TEOPUSIMH (3aKOH BCEMHPHOTO
Tsirotenus, 1, 11 u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW YHEPTHUH,
3aKOH COXpPaHEHUS UMIIYJIbCa, HPUHLUUI CYNEPIO3UIUU CUJI, [PHUHIUI
PaBHOIIPABHOCTA HWHEPLUUAIBHBIX CHUCTEM OTCUETA; MOJICKYJISIPHO-KUHETUYECKYIO
TEOPUIO0 CTPOCHHMS BEIIECTBA, T'a30BbIE 3aKOHBI, MEPBBIM 3aKOH TEPMOJIMHAMUKU;
3aKOH COXPAHEHUS IEKTPUUECKOTr0 3apsaaa, 3akoH Kynona, 3akoH Oma [ij1d ydacTka
uenu, 3akoH Oma JJ1s1 MOJIHOW 3JIEKTPUYECKOW 1enu, 3akoH Jlkoynsa-JIeHua, 3akoH
AJEKTPOMArHUTHOM  WMHAYKLIHWHM,  3aKOH  COXpPAHEHUsS  DHEPruH,  3aKOH
MPSAMOJIMHEWHOTO PAacOpOCTPAHEHHsS] CBETA, 3aKOH OTPaKEHUS CBETAa, 3aKOH
MPEJIOMJICHUSI CBETA; 3aKOH COXPAHEHMSI DHEPrUH, 3aKOH COXPAHEHHS UMITYJIbCA,
3aKOH COXPAHEHMs AJIEKTPUYECKOrO 3aps/a, 3aKOH COXPAaHEHUsT MACCOBOIO YHCIIA,
nocTysnarsl bopa, 3aKOH PaJMOAaKTUBHOTO pachaaa); YBEPEHHOE HCIIOIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEH TIpH aHan3e (PU3NYECKUX SBJICHUN U MPOIIECCOB;

— chopMHUpOBaTh yMEHHUS peIIaTh pPAaCUETHBIE 3aJauyd C SIBHO 3aJaHHOU
(bU3MYEeCKOM MOJENbI0, UCTIONIb3YS (PU3UYECKHE 3aKOHBI M MPUHIIUIIBI; HA OCHOBE
aHaiM3a YCJIOBUS 3aJa4d BBIOMpaATh (PU3UUYECKYI0O MOJEINb, BBIACIATh (PU3NUECKUE
BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE NIJISi €€ PEIIeHUs, MPOBOAUTH PaCUYEThl U
OIICHUBATh PEAILHOCTH IMOJYYEHHOTO 3HAaYeHUs] (PU3MUECKON BETUYUHBI; PEIIaTh
Ka4eCTBEHHbIC 3a/1a4uM, BBICTpauBasi JIOTUYECKA HEMPOTUBOPEUYMBYIO IIEMOYKY
pacCyXJIeHui ¢ OMopoN Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHE
SIBJICHUS;

— chopMupoBaTh yMEHHUSI YYUTBHIBATH TPAHUIIBI TPUMEHEHHUS H3YyUYCHHBIX
dbu3nyecKkux MoJeNe: MaTrepualibHasi TOYKa, WHEpIMalbHas CHUCTeMa OTCYETa,
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WJICAIBHBIN Ta3; MOJEIN CTPOCHUS Ta30B, KUJIKOCTEW W TBEPIBIX TEJ, TOYCUHBIN
AIEKTPUYECKUI 3apsij, AAepHas MOJEIb aTOMa, HYKJIIOHHAs: MOJI€NIb aTOMHOIO s/ipa
IpU pelieHny GU3NYECKUX 3a/1a4;

— chopMHpOBaTh COOCTBEHHYIO TIO3UIIMIO II0 OTHOIICHUIO K (Pu3ndeckoi
uHbOpMaIlMK, TMOJTy4aeMOW U3 pa3HbIX HCTOYHHKOB, YMETh HCIIOIb30BATh
nU(POBbIE TEXHOJOTUU MJIS TIOMCKA, CTPYKTYpUPOBAHUS, HMHTEPIPETAUU U
MpeACTaBlICHUs] Y4eOHOW W HAyYHO-TIOMYJSIpHOM HMH(OpPMAIlMU; Pa3BUTh YMEHHSI
KPUTHUYECKOTO aHajIn3a Mojiy4aeMoi HHPopMaluu;

— BJIaJIETh OCHOBHBIMM METOJaMU HAyYHOTO MO3HAHUS, HMCIOJIb3YEMbIMU B
bu3MKe: MPOBOAUTH MPSMbIE W KOCBEHHBIE HU3MEpEHUsS (U3MUYECKUX BEITUYMH,
BBIOMpAss ONTUMAIbHBIA CHOCOO HM3MEPEHUsT M HCHOJb3YysS HU3BECTHBIE METOJIbI
OLICHKM TIOTPEIIHOCTEeH W3MEPEHHM, MPOBOJUTH HCCIEIOBAaHUE 3aBHUCHUMOCTEN
bu3nyecKuX BEJIMYMH C HCIOJB30BAHHUEM TNPSIMBIX HU3MEPEHHUH, OOBICHSITH
MOJTyYEHHBIE PE3yJbTaThl, UCHIOIB3YsI (PU3NUECKUE TEOPUU, 3aKOHBI U TOHATHUSA, U
JienaTh BBIBOJBI;, COONIOAATH MpaBWia O€30MacHOro Tpylna NpU MPOBEACHUHU
UCCJIEIOBAHUIM B paMKax y4yeOHOro SKCIEPUMEHTa M y4eOHO-HCCIIEI0BATEIbCKON
NEATEIbHOCTH C MCHOJb30BAaHUEM LHUQPPOBBIX H3MEPHUTEIBHBIX YCTPOHCTB U
1ab0paTopHOTO 000pyAOBaHUS; CHOPMUPOBAHHOCTh MPEJCTABICHUN O METOoJax
HOJTyYEHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

— OBJIQJIETh YMEHUSIMU paboTaTh B TPYNIE C BBIIOJHEHUEM Pa3IMUYHbIX
COLIMAJIBbHBIX POJIEH, IUIAHUPOBATHh PabOTy TPYIIIbI, PAlMOHAIBHO PaCHpEIeNiTh
JIESITEJIbBHOCTh B HECTAHJAPTHBIX CUTYallUsIX, aJIEKBaTHO OLEHUBATh BKJIAJ KaXKJI0TO
U3 YYACTHUKOB TPYIIIBI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

— copMUpPOBaTh YMEHMs pacro3HaBaTh (pU3MUYECKUE SIBIEHUS (TPOIECCHI) U
OOBSICHATh UX Ha OCHOBE M3YYEHHBIX 3aKOHOB: PAaBHOMEPHOE M PABHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIB)KEHHE, CBOOOJHOE MaJ€HUE TeJl, IBUKEHUE 10 OKPYXHOCTH,
WHEPIMS, B3aMMOJEHCTBHE TEJ, KOJIEOATENbHOE IBUYKEHUE, PE30HAHC, BOJHOBOE
nBrokeHue; nuddysusi, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUIKOCTEH W TBEPABIX
Tel, W3MEHEHHe oObeMa Tell TMpU HarpeBaHUU (OXJIAXKACHUH), TEIJIOBOE
paBHOBEcHE, HUCIApEHUE, KOHACHCAIUs, IUIABJICHHE, KPUCTAJUIM3alMs, KUIECHUE,
BJIQXKHOCTh BO3/yXa, CBA3b CPEIHEN KMHETUYECKON IHEPTUU TEIJIOBOrO JIBHXKECHHS
MOJIEKYJ1 C aOCONIOTHOM TeMIlepaTypoi, MOBBILICHHE [aBJICHUS Ta3a IpH €ro
HarpeBaHUU B 3aKPbITOM COCYJZ€, CBSI3b MEXIYy HapaMeTpaMH COCTOSHUS rasa B
U30MpolIeccax; JJeKTpU3alMs Tell, B3aUMOJCHCTBHE 3apsA/l0B, HarpeBaHHe
IPOBOJIHUKA C TOKOM, B3aMMOJIEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAsE WHIYKIIHS,
JICIICTBME MAarHUTHOTO TMIOJIsI Ha MPOBOJHUK C TOKOM U JIBIXKYIIMHCS 3apsil,
3JIEKTPOMArHUTHBIE KOJI€OaHUsl U BOJIHBI, PSIMOJMHENHOE pacpoCTpaHEHUE CBETA,
OTpa)keHUe, MpelioMIIeHHne, WHTepdepeHIus, AUPPaKIUs W TMOJSIpU3alus CBeETa,
nucniepcust  cBeta;  (GoTodnekTpudyeckuid  3d@dexT, CBEeTOBOE  JIaBIICHUE,
BO3HMKHOBEHUE JIMHEWYaTOrO CIEKTpa aroMa BOJOPOJA, €CTECTBEHHass W
MCKYCCTBEHHAs paIMOaKTUBHOCTD;

— copMUpPOBATH YMEHUSI MPUMEHATH TMOJYYCHHBIE 3HAHUSA I OOBSICHEHHS
YCIOBUM TPOTEKaHHUS (PU3NYECKUX SBICHUN B TPUPOAE W JUIS TPUHSITHS
MPaKTUYECKUX PEUICHUI B MOBCEAHEBHOM >KU3HU Jisi oOecrieueHus: 0€30MacHOCTH
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npu oOpamieHud C OBITOBBIMH TpUOOpPAMH W TEXHHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUsSI 3J0POBbSI M COOJIONECHUS HOPM SKOJOTMYECKOTO TIOBEACHHS B
OKpY’)Karoliel cpene; MOHMMAHUE HEOOXOJIUMOCTH TPUMEHEHUS JIOCTUXKECHUM
(GU3UKY U TEXHOJIOTUH JJIS PAIMOHAIBHOTO MIPUPOIOTIOIH30BAHMSI.

1.4, ®opmupyemMbie KOMIETEHITHU

OK O1. BeiOupars  cmocoObl  pemieHust  3afad  npodeccruoHaIbHOM
NESATEIbHOCTH MPUMEHUTETBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Ucnionbp30BaTh  COBPEMEHHBIE  CpEACTBAa  IIOKMCKA, aHalIM3a W
WHTEpHpeTalud UHPOPMaLIUU, U UHPOPMALIMOHHBIE TEXHOJIOTUU JUIsl BBITIOJHEHUS
3a/1a4y npodeccuoHaIbHOM J1eITeTbHOCTH.

OK 03. [InanupoBaTh M peann30BbIBATH COOCTBEHHOE NpOo(deccHOHabHOE U
JUYHOCTHOE pa3BUTHE, NPEANPUHUMATEIBCKYIO NEeATEIbHOCTD B
npodeccruonanbHOl chepe, UCIOIb30BaTh 3HAHKS 10 (PMHAHCOBOW TPaMOTHOCTH B
Pa3TUYHBIX )KH3HEHHBIX CUTYaITHsIX.

OK 04. DddexTnBHO B3aUMOJCHCTBOBATh W padOTaTh B KOJUICKTUBE W
KOMaH/I€E.

OK 05. OcymiecTBiaATh YCTHYI0O Y THCHbMEHHYI0O KOMMYHHUKAIIMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit ®enepaiiui ¢ y4eToM OCOOEHHOCTEM
COILIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 07. ConeticTBOBaTh COXPaHEHHUIO OKpYyXarouen cpenpl,
pecypcocOepeKeHNI0, TPUMEHSITh 3HaHUS 00 W3MEHEHUH KIMMAaTa, MPUHIIUIIBI
OepekIMBOTO  MPOU3BOJACTBA, HA(MPEKTUBHO JIEUCTBOBATH B  YPE3BBIUAMHBIX
CUTYaIIHsIX.

[1K 1.2. OGpabarbiBaTh MaTepUabl r€0I€3NIECKUX CHEMOK.

[1K 2.2. TIpon3BoANTh PEMOHT U CTPOHUTEIHCTBO >KEJIE3HOIOPOKHOTO MyTH C
UCIIOJIb30BAHUEM CPEICTB MEXAHU3ALUU.

[1K 3.3. [IpoBoUTHE KOHTPOIb COCTOSIHHSI PENIbCOB, DJIEMEHTOB TMYTH U
COOPY’KEHHUI C UCTIOJIb30BAHUEM AUATHOCTUYECKOTO 000PYAOBaHMUS.

1.5. JINYHOCTHBIE Pe3yJabTaThl

JIP 1. Oco3naromiuii ce0st rpaskIaHMHOM U 3alITUTHUKOM BEITUKOW CTPaHBbI.

JIP 4. [IposiBneHue W JEMOHCTPUPOBAHHE YBAKECHHUS K TPYIAy YEJIOBEKa,
OCO3HaHUE LEHHOCTU cOOCTBeHHOro Ttpyna. CrpemieHue K (OpMHpPOBaHUIO B
CeTEeBOM cpefie JTUYHOCTHO M MPO(ecCHOHATBHOTO KOHCTPYKTUBHOIO «UH(POBOroO
ciena.

JIP 10. 3a0ota O 3amure OKPY>KAIOIIEH cpejbl, COOCTBEHHOM U YY>KOH
0€30macHOCTH, B TOM YHCIIE ITU(POBOIA.
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2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA30OBATEJBLHOM

YUYEBHOU JUCHUITJIMHBI
2.1. O0bem o00HIe00Opa3oBaTEIbHONH Y4eOHOH JUCUMIUVIMHBI M BHABI
y4eOHOi padoThI
. O0bem
Buj yueOHoii padoTsl
4acoB
MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero), B TOM 4HcJjie 180
10 BApUATHBY -
Oo0si3aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Kka (Bcero) 172
B TOM YHCJIE:
MPaKTUYECKUE 3aHATHS 24
Ja00paTOpHBIE 3aAHITHUS 34
KOHTPOJIbHBIE pa0OTHI 12
KypcoBas paboTa (IIPOEKT) -
AKTUBHBIC U UHTEPAKTUBHBIC (DOPMBI 3aHATHUS 58
CamocrosiTesibHas padoTa (caMocTOsITe/IbHASI padoTa u
WHIUBUAYAJIbHBIN MPOEKT) 00y4aromierocs (Bcero)
B TOM YHCJIE:
camMocCTOsITeNIbHasl paboTa HaJ KypcOBOM paboTOH (IIPOEKTOM) -
BHEAyAUTOPHAsl CAMOCTOSITENIbHAS paboTa -
WHJVBHUIYaJbHbBINA TPOEKT -
IIpomexyTouHas aTTecTalusA 8

[IpomexxyTouHast arrectauus B popMe 3K3aMeHa
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2.2. TemaTu4eckuii IJIaH U coJep:xaHue 001eo0pa3oBaTeibHON YueOHoi qucuuiuiuabl CO0.02.02 dusuka

O0bem yacon YpoBenb
Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHbIe B TOM HHCIC OCBOCHMS™*™,
HanmenoBanme AKTHUBHbIE, ¢opmupyembie
padoThI U NPAKTHYECKHE 3aHATHS, CAMOCTOATEIbHAS
pa3iesioB U TeM BCEr0 | MHTEPAKTHBHbIE | KOMIIETEHIIUHU
padora 00y4awIuxcs, KypcoBasi padbora (IIpoeKT)
dopmbi M JIUYHOCTHBbIE
3aHATHH* pe3yJbTaThl
1 2 3 4 5)
Coaep:xanue yueOHOro MaTepuaJia
Ouznka — ¢yHIaMeHTalbHas Hayka O MpHpojae. EcTecTBEHHO-HAyuHBIM METOJ
MO3HAHUS, €ro BO3MOXXHOCTM W TpaHUIBl MNPUMEHHUMOCTH. OKCIEPUMEHT U
Beenenue. TEOpusl B MpoIecce MO3HAHUA NMpUpoabl. MoaenupoBaHue GpU3NUECKUX SBICHUN U 2
®u3MKa M METOAbI | poreccoB. Ponb 3KCHEpPHUMEHTa M TEOPMM B IIPOIECCE IO3HAHMS IPHPOJIEL. 2 - OK 3, OK’5,
Hay'HOTO MO3HAHUA | Duspyeckas BeianunHa. DU3MYECKHE  3aKOHBL. [ paHUIBl  PUMEHMMOCTH JIP 1, JIP 10
¢u3nyeckux 3akoHOB U Teopuil. I[Ipunuun coorserctBus. [lonarue o ¢uznyeckoi
kapTuHe Mupa. [lorpemHocTH wW3MepeHuN (U3NYECKUX BEIUYUH. 3HaueHue
@uzuku npu oceoenuu npogeccuti u cneyuanrvrocmeti CI10.
Paznen 1. Mexanunka 12 2
Conep:xanue yueOHOro MaTepuaJia
MexaHuueckoe JBHKEHHE M €ro Buabl. MarepuanbHas Touka. Ckanspuvie u
gekmopmuvie  usuueckue - BeIUYUHDL. OTHOCHUTENBHOCTE  MEXaHMYECKOTO 2
newkeHusi. Cuctema ortcueta. [IpuwHmun otHocutenbHOcTH ["amumes. CrocoObl OK 1,0K 2,
Tema 1.1. OcHoBbl | onucanusi  JABWwkeHus. Tpaekropuss. Ilyre. Ilepememenne. PaBHOMepHOE 5 i OK 4, OK 5,
KHHEMAaTHKHU NpsAMOJIMHETHOE JBHO>KeHHE. CKOpOCTh. YpaBHEHWE [BWKECHHMA. MTrHOBEHHas | OK 7,1IK 1.2,
cpenHsss CKOpOCTH. YckopeHue. [IpsAMoIMHENHOE NBUXKEHHE C IOCTOSHHBIM IK 2.2, TIK 3.3,
yCcKOpeHHeM. J[[BKeHHe C TOCTOSHHBIM YCKOPEHHWEM CBOOOTHOTO Ta/JICHHS. JIP 1
PaBHOMepHOE  JBMKEHME TOYKM IO OKDPYKHOCTH, YIJIOBasg  CKOPOCTb.

IlerTpocTpemutensHoe yckopenue. KnnemaTtnka abCcoNOTHO TBEPIOrO Tela .
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1 2 3 4 5)
Conep:xanue yueOHOro MaTepuaJia 2
OcHoBHas 3amada nuHaMukd. Cuia. Macca. 3akoHsl MexaHuku Hprotona. Cuibl B OK 1, 0K 2,
Tema 1.2. npupoae. Cuia TSKECTH U CHJIA BCEMHUPHOIO TATOTEHHs. 3aKOH BCEMHUPHOIO 4 i OK 4, OK 5,
OcHoBbI IMHAMUKH | TAroTeHus. IlepBas kocMuyeckass CKOpPOCTb. JIBMKEHME IUIAHET M MaJlbIX Tell OK 7,1IK 1.2,
Conneunoii cucremsl. Bec. IIK 2.2, IIK 3.3,
Hesecomoctb. Cuibl ynpyroctu. Cuivl mpenus. JIP 1
Coaep:xanue yueOHOro MaTepuaJia
Nmnynsc Ttenma. Mmnynbc cunbl. 3aKOH COXpaHEHUsT UMITyJibca. PeakTuBHOE
IOBWKeHue. Mexanuueckass paboma u mowHocms. Kunemuueckas suepeus.
Tlomenyuanvuas suepaus. 3aKoH coxpanenuss mexanuyeckou suepeuu. Pabora cuibl
TSKECTM U cuibl ynpyroctd. KoHcepBatuBHble cuibl. [Ipumenenue 3aKoHO8 4 i OK 120 K2
Tema 1.3. 3akoubl | coxpanenus. VIcToNb30BaHME 3aKOHOB MEXAHHMKHU JUIsi OOBSCHEHHS JBUKCHUS ’ ’
COXpaHeHHs B HEOECHbIX Tel U JUId pa3BUTUS KOCMHYECKMX MCCIEAOBAHUN, TpPaHUIIbI OOKK74’HOKK155
MeXaHMKe NPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. [Ipakmuueckoe npumenenue qbu3uqec;<ux > -
3HAHULL 8 MNOBCEOHEeBHOU JHCU3HU Ol UCHONb308AHUSL HNPOCMbIX MEXAHUZMOS, TIK 2.2, TIK 3.3,
UHCMPYMEHMO08, MPAHCNOPMHBIX CPEOCa. Pl
IIpakTHYeckue 3aHATHSA
1. Pewienue 3adau ¢ npogeccuoHanvHol HANPABIEHHOCMbIO NO  Pa30eny 2 2
«Mexanuxay.
Paznean 2. MouJiekyasipHasi pu3nKa U TEPMOAMHAMHUKA 34 12
Conep:xanue yueOHOro MaTepuaJia
OcCHOBHBIE TOJIOKEHUSI MOJIEKYJIIpHO-KMHETHYEeCKOM Teopuu. Pazmepsl u Mmacca 2
MOJIEKYJI 1 aTOMOB. bpoyHoBCcKkoe aBmkeHHne. CUIbl U SHEPTUS MEXKMOJIEKYIISIPHOTO OK 1, OK 2,
Tema 2.1. OcuoBel B3auMoieicTBUsA. CTpoeHHE Ta3000pa3HbIX, KUIKUX U TBEPABIX Tell. MneanbHbIiA OK 3, OK 4,
MOICKYTHPHO ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON TEOPHH 6 - OK 5, OK 7,
KHHETHHICCKOH razoB. TemmepaTtypa u ee wu3MepeHHe. AOCOIIOTHBIM HyIb TeMIEpPaTyphl. IK 1.2, 11K 2.2,
reopuu TepMonuHaMuueckass Ikaga Ttemreparypsl. Temmepatypa 3Be3n. Ckopoctu MK 3.3, JIP 1,
JIBIDKCHUSI MOJIEKYJ W WX W3MEpEHUe. YpasHeHue cocmosmusi udeaivbHo2o 2asd. JIP 4

W3omponeccsl u ux rpapuku. I azoswvle 3axonuvl. Monsipras 2a306as nOCMOAHHASL.
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IIpakTH4eckne 3aHATHA 2
2. Pewenue 3a0ay ¢ npogeccuonanvholi HanpagieHHOCmbio. 2 OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 7,
JlaGopaTopHble 3aHATHSA 2 MK 1.2, TIK 2.2,
1. 3y4yeHue OJHOTO U3 U30MPOIECCOB. K 3.3, JIP 1,
JIP 4
Coaep:xanue yueOHOro MaTepuaJia
BHyTpeHnHsis sHeprus cucreMbl. BHYTpeHHSsS SHeprusi ujeanbHoro raza. Paboma u 2
menioma  Kak — opmel  nepedauu  dHepeuu.  Tennoemxocms.  YoenvHas OK 1, OK 2,
Tema 2.2. mennoemkxocms. KOINYECTBO TEMIOTHI. Ypasnenue mennosoco bananca. [TepBoe 6 OK 3, OK 4,
OCHOBBI HayaJlo TePMOJUHAMUKHU. AJMabaTHBIN nporecc. Bropoe Havamo TepMOIUHAMUKH. OK 5, OK 7,
TepMoauHamukn | [Ipunyun Oeiicmeus mennosoti mawwunsl. Tennoevie osuzcamenu. KIIJ] mennogozo IK 1.2, TIK 2.2,
osueamens. Xonoounvuwvle mauiunvl. OXpaHa MPUPOIBI. I1K 3.3, JIP 1,
IIpakTnyeckue 3aHATHS 2 JIP 10
3. Pewenue 3a0ay ¢ npogheccuoHaibHOU HanpasileHHOCMbIO.
Conep:xanue yueOHOro MaTepuaJia
Hcnapenne n konaeHcauus. HachllieHHBI map u ero cBoiicTBa. AbOconmomuas u
OMHOCUMENbHAS GNANCHOCMb 6030yxa. [IpuOOpBI ISl OmpeneNneHus BIaXXHOCTU
Tema 2.3. Bo3ayxa. Touka pocbkl. Kunenue. 3aBUCHMOCTH TEMIIEPATypbl  KUIIEHAS  OT 2
Arperatibie naBineHus. Kpurtuueckoe cocrossHue BeuwiectBa. [lepecpemuiii nap u - e2o OK 1, OK 2,
UCNONIb30BAHUE 6 MeXHUKe. XapaKTEePUCTHUKA KUJIKOTO COCTOSIHHS BEHIECTBA. OK 3, OK 4,
COCTOSIHMS BelllecTBa . - - 10
IToBEpXHOCTHBIN CIIOM JKUIKOCTH. ODHEPrUsi MOBEPXHOCTHOIO cCiosil. bivkHuit OK 5, OK 7,
u pasosrie nopsanok. [llosepxnocmuoe namscenue. Cmauusanue. Aenenuss Ha 2epanuye IK 1.2, TIK 2.2,
TIEPEXOIL arcuokocmu ¢ meepovim menom. Kanususphele siBneHusi. XapakTepucTHKa TBEPIOTO I1IK 3.3, JIP 4

coctosiHusl BemiecTBa. Kpucramnumueckue u amopgHble Tena. YTNpyrue cBOWCTBa
TBepabIxX Tell. 3akoH ['yka. MexaHuueckue cBOWCTBa TBepAbIX Ten. Ilmactuueckas
(ocrarounast) nedopmarus. Teniogoe pacuiuperue meepovix mei u HCuoOKoCcmel.
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Koagppuyuenm nuneiinoco pacwupenus. Kosgpguyuenm ob6vémnoco pacuuperus.
Yuem pacwupenus 6 mexnuke. Ilnaenenue. Yoenvnas menioma niaeIeHus.
Kpucrannuzanus. /Ipakmuueckoe npumeHnerue 8 NOBCEOHEBHOU HCUZHU DUULECKUX 2
3HAHULL O C8OUICMBAX 2A308, HCUOKOCMEL U MEepoblX meil. OK 1, OK 2,
Kontposbnast pabora Nel «MosnekynspHas Gpu3nka ¥ TepMOIMHAMUKA). OK 3, OK 4,
IIpakTHyeckne 3aHATHA 2 2 OK 5,0K 7,
4. Pewienue 3a0au ¢ npogheccuoHaibHol HanpasieHHOCMbIO. IIK 1.2, TIK 2.2,
JlaGopaTopHble 3aHATHSA IK 3.3, JIP 4
2. Onpeoenenue 81ANCHOCIU 8030YXA 4 4
3. Onpeoenenue Ko3phpuyuenma nosepxHOCMHO20 HAMANCEHUSL HCUOKOCU.
Paznen 3. DJIeKTPOAMHAMHUKA 72 30
Coaep:xanue yueOHOro MaTepuaJia
Onexmpuueckue 3apsa0bl. DNEMEHTAPHBINA 3JEKTPUUECKUl 3apsii. 3akoHn coxpanenus
3apaoa. 3axon Kynona. DnexTpuyeckass TOCTOSHHAs. OJIEKTPUUECKOE TIOJIe.
HanpspkeHHOCTh  deKTpuyeckoro monst. [IpuHIMI — Cynmeprno3uIMe  TMOJIEH.
IIpoeoonuxu 6 anekmpuueckom none. Jusnekmpuku 6 21eKmMpu4yeckom HoJe.
Tonapusayusa ousnekmpuxog. Pabota cui anekrpocrarudeckoro noss. [Torennunan. 10 - 2
Pasnocme  nomenyuanos. (Ceéazb  Mmedxncoy HANPANCEHHOCMBIO U PAZHOCMBIO OK'1, OK 2,
Tema 3.1. NOMEeHYUAaN08 NeKMPUYECKO20 nos. DnekmpoemMKocme. Eounuyu OK 3, OK 4,
JaekTputeckoe anexmpoemxocmu. Konoencamopwi. Coedunenue kondencamopos € 6amapeio. OK'5, OK'7,
noJre OHepaust  3apadceHH020  KoHOeHcamopd.  DHEPrusi  3JIEKTPUYECKOro  MOJIs. K 1.2, TIK 2.2,
Ipumenenue konoencamopos. TK 3.3, JIP 1,
JIP 4
IMpakTuyeckue 3aHATHS 9 5
5. Pewenue 3a0au ¢ npogeccuonanvbol HanpagieHHOCmbIO.
JlaGopaTopHble 3aHATHSA 9 9

4. Onpedenenue 31eKMpudeckoll eMKoCmu KOHOEHCamopos
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Conepixanue y4eOHOro MaTepuasa
YcnoBusi, He0OXOIMMBIE JUIsI BOBHUKHOBEHUS U MOAJIEPKaHuUs SIEKTPHUUECKOT0 TOKA.
Cuna ToKa W TUIOTHOCTh TOKa. 3axon Oma 0ns yuacmka yenu. 3as8ucumocmo
NeKMPULECKO20 CONPOMUBTIEHUSL OM Mamepuad, OJUHbL U NIoWaou nONepeyHo20
ceuenus NPOBOOHUKA. 3a8UCUMOCMb DNIEKIMPULECKO20 CONPOMUBTEHUs NPOBOOHUKOS
om  memnepamypbi. Temnepamypuoiii  K03¢hpuyuenm  conpomugnenus. 12 i
Csepxnpogooumocms. Paboma u mowrHocms nocmoaunnozo moka. Tennogoe
Oeticmsue moka. 3axon [icoyna-Jlenya. Dnekmpoosudcywas cuia UCMOYHUKA
moka. 3akon Oma 0ns nonnou yenu. Onekmpuuyeckue yenu. llapannenvnoe u
nociedosamenbHoe coeduneHue nposooHukos. 3axonvl Kupxeoga ona y3na. 2
CoeduneHnue ucmouyHuKo8 1eKmpuiecKkoti SHepeuu 8 bamapeio. OK 1, 0K 2,
Tema 3.2. 3aKoHbI KonTponesHas padora Ne2 «DjeKkTprdecKoe 1oje. 3aKOHbI IIOCTOSHHOTO TOKay. OK 3, OK 4,
MOCTOSTHHOI'0 TOKA OK 5,0K 7,
IIpakTHyeckue 3aHATHS K 1.2, TIK 2.2,
6. Pewenue 3a0ay c npogeccuorHanbHoll HanpasieHHOCbIO. 4 4 K 3.3, JIP 4
7. Pewenue 3a0au ¢ npogeccuonanvbHol HanpasieHHOCMbIO.
JlabopaTropHble 3aHATHUS
5. Onpedenenue yoerbHo20 cOnpoOMUGiIeHUs NPOBOOHUKA.
6. Onpedenenue mepmuieckoeo Kodgh@uyuenma conpomusnenus meou.
7. Usmepenue 3/[C u enympenne2o conpomueieHus UCmo4HuKa moxa. 12 12
8. H3yuenue 3axkoH08  nocie0o8amenvHo20 U NAPALLEIbHO20 — COCOUHEHUl
NPOBOOHUKOS.
9. Uccneoosanue 3a8ucumocmu MOWHOCIU JTAMNbI HAKATUBAHUSL OM HANPANCEHUS
HA €€ 3adcCuMax.
Conep:xxanue yueOHOIro MaTepuaJia 2
Tema 3.3, DNIEKTPUUYECKHUI TOK B MeTallJIaX, B 3JIEKTPOJIUTAX, rasax, B BaKyyMe. Anexmponus. OK 1,0K 2,
. 3axon anexmponuza Dapadesn. dnexmpoxumudeckuil dKeusaieHm. Buovl cazosvix OK 3, OK 4,
DJIEKTPUYCCKHH TOK y 6 -
B PALIHUHBIX CPEIAX paspsados. TepmoanekTpoHHass osmuccus. Ilmasma. Onexmpuueckuii mok 6 OK 5, OK 7,
nonynposoonukax. COOCTBEHHass W TPUMECHas MPOBOAMMOCTUH. P-n mepexon. IK 1.2, TIK 2.2,
Ipumenenue nonynposoonuxos. Ilonynpoeoonuxossvie npudopul. I1K 3.3
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1 2
IIpakTnyeckue 3aHATHS ) OK 1,20K 2,
8. Pewenue 3a0au ¢ npogeccuoHanbHol HanpagieHHOCMbIO. OK 3. OK 4,
JlaGopaTopHble 3aHATHSI H}?IT ;’ IQIIIE ;’2
2, 2,
11. Onpeoenenue snekmpoxumuneckozo dK8UBALIEHMA MeOu. K 3.3
Coaep:xxanue yueOHOro MaTepuaJia
BekTop HMHIYyKIIMM MAarHUTHOTO TOJs. HampspkeHHOCTh MAarHUTHOTO — TTOJIS.
JleiicTBE MarHUTHOTO TOJS Ha NPSIMOJMHEHHBIA TMPOBOJHUK C TOKOM.
B3aumoneiictBue tokoB. Cuna Amnepa. Ilpumenenue cunvl Amnepa. MarHUTHBINA 2
notok. Pabota mo mnepeMerieHuo MPOBOAHHKA C TOKOM B MAarHUTHOM IIOJ€. OK 1, OK 2,
Tema 3.4. JelicTBe MarHUTHOTO TOJISI Ha ABWXKYyiuiics 3apsn. Cuna Jlopenya. Ilpumenenue OK 3, OK 4,
Maruuthoe nose | cynu Jlopenya. Onpenenenue yneabHOro 3apsaaa. Maznumuvie ceolicmea eeujecmea. OK 5, 0K 7,
Maznumnas nponuyaemocmyp. CONHEYHAs aKTUBHOCTh M €& BJIMSHHE HA 3EMIIIO. 1K 1.2, 11K 2.2,
Marunutssle 6ypu. 1K 3.3
IMpakTUyeckue 3aHATHSA
9. Pewenue 3a0au ¢ npogeccuonanvbHoli HanpagieHHOCMbIO.
Conep:xxanue yueOHOro MaTepuaJia
Henenue INeKMPOMACHUMHOU UHOYKYUU. IIpaBuio Jlenna. 3aKoH
AIIEKTPOMAarHUTHOW MHAYKIMH. Buxpesoe snekmpuueckoe none. DJIC MHAYKINHA B
JIBUXKYIIUXCS TPOBOAHUKAX. A@nenue camoundykyuu. Hnoykmuenocms. Onepeus 2
Tema 3.5. MASHUMHO20 NOJIsL MOKA. OK1,0K 2,
eKTpOMATHUTHASE B3aumocBsI3b 2NIEKTPUYECKUX U MATHUTHBIX MOJIEH. DIEKTPOMarHuTHOE TOJIe. OK 3, 0K 4,
—— KonTtponsHas pa6ota Ne3 «MaruuTHoe noje. DleKTpOMArHUTHAS UHILYKIHS OK5, 0K 7,
IIpakTH4eckHe 3aHATHA IK'1.2, TIK 2.2,
I1IK 3.3, JIP 4

10. Pewenue 3a0au ¢ npogheccuonaibHOU HANPasiIeHHOCMbIO.

JlaGopaTopHble 3aHATHSA
12. Hzyuenue saenenus 31eKmpomMacHUmMHON UHOYKYUU.
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Pasznea 4. KoJsie0aHus 1 BOJIHBI 18
Conep:kanue y4eOHOT0 MaTepuaJia 2
KonebarenbHoe asmxenue. ['apmonndeckue koiaedanus. CBOOOHBIC MEXaHHUUECKHE OK 1. OK 2
Tema 4.1. konebanus. IlpeBpaiieHue sHepruu Mmpu koiedarenbHOM JBHKeHUH. CBOOOIHBIE OK 4’ OK 5’
Mexannyeckue 3aTyxarole MexaHhuueckue konebanusi. Maremarndeckuii MasTHUK. [IpyKMHHBIH 4 OK 7 ’HK 1 i
KOJ1e0aHUsI M BOJIHBI | MasTHUK. BeIHY)XIeHHbIe MeXaHuecKue Kosebanus. PezoHaHc. K 2 é K 3 é
[Tonepeunbie M NPOAOIbHBIE BOJHBI. XapaKTEPUCTUKU BOJHBI. 3BYKOBBIE BOJIHBI. .H’P 1 -
YbpTpa3ByK U €ro NpUMEHEHHUE.
Coaep:xxanue yueOHOro MaTepuaJia
CBoOonHBIE ~ BJEKTpOMarHUTHbIe  KojeOanus.  [lpeBpameHue  3Heprum B
kosnebatenbHOM KoHType. Popmyna Tomcona. 3aTyxaroliye 3JIeKTpOMAarHUTHBIC
Kosebanus.  ['eHeparop  He3aTyXalOUIMX  AJIEKTPOMArHUTHBIX  KOJEOaHHIA.
BreinyxaeHnble anekTpuueckue konebanus. [Ilepemenmnviti mox. [ enepamop
nepemennoco moka. Emxocmmnoe u unoykmusenoe conpomueneHusi nepemeHHo2o
moka. Axmusnoe conpomuenenue. 3axkon Oma 01 dIeKMpU4ecKou yenu 2
nepemennoco moka. Paboma u mowmocmv nepemennoco moxa. Pesonanc 6 10 OK 1, OK 2,
Tema 4.2. anekmpuueckou yenu. Tpancgpopmamopuwl. Toxu evicoxoti wacmomul. [lonyyenue, OK 4, OK 5,
DJeKTPOMATHUTHBIE | 1€Pe0aya u pacnpeoeienue s1eKmposnepeuu. INEeKTPOMATHUTHOE TI0JIC KaK 0COObIH OK 7,TIK 1.2,
KoJ1eGaHus ¥ BOJHBI | BUJ MaTepuH. JJIEKTPOMAarHuTHblE BOJIHBIL. (CBOWCTBA 3JEKTPOMAarHUTHBIX BOJIH. 1K 2.2, TIK 3.3,
Bubparop I'epma. OTkpbITBIE KoNeOaTenbHBIM KOHTYp. M300pereHue paauo JIP 1, JIP 4,
A.C. IlonoBbm. Ilonsitue o paauocsszu. [lpunimn paauocBsasu. IlpumeHeHue JIP 10
AJIEKTPOMAarHUTHBIX BOJIH.
KonTponbnas pabota Ne 4 «Konebanus u BOJHBD.
[MpakTuyeckue 3aHATHS 9
11. Pewenue 3a0au c npogheccuoHanbHOU HAnpasileHHOCMbIO.
JlabopaTopHble 3aHATHS 2

13. Uzyuenue pabomvl mpancghopmamopa.
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Pa3znea 5. Onruka 18
Copaepxxanue yueOHOIro MaTepuasa
Toueunplii uCTOYHUK cBeTa. CKOpPOCTh PpACIPOCTPAHEHHUS CBETA. 3aKOHBI
OTpakeHHsI U npenomiieHus: cBeta. CoJHEUHblE W JyHHbIE 3aTMeHus. llpuHnun
I'toiirenca. Ilomnoe orpakenue. JIuu3bl. IlocTpoeHue wn300pakeHHs B JIMH3aX. 4
@opmysia TOHKOW JWH3BL. YBEJIMYECHHUE JIMH3bl. [J1a3 Kak onTuveckas cucrema. 2
Ontuueckue mnpubopsl. Temeckonbl. Cuna ceema. OcsewénHocms. 3axomsl OK 1, OK 2,
Tema 5.1. Ilpupona
cBeTa 0CBeUeHHOCU. OK 4, OK 5,
Pewenue 3a0au c npogheccuonanvroti nHanpasieHHOCMbIO. IK 1.2, TIK 2.2,
IIpakTu4yeckue 3aHATHS I1IK 3.3, JIP 4
12. Pewenue 3a0au c npogheccuonaibHoll HanpasieHHOCMbIo. 2
JlaGopaTopHble 3aHATHSA 2
14. Onpeodenenue noxkazamens nperomieHus cmekia.
Conep:xxanue yueOHOro MaTepuaJia
Wntepdepennust ceera. KorepeHTHOCTh CBETOBbIX Jydei. WHTepdepenius B
toHkux 1eHkax. Komeiia Hetotona. Vcnonb3oBanue mHTephEpeHIIMU B HAyKe U
texuuke. Judpakuus cBera. Judpakuus Ha menu B MapaieNbHBIX JIydax.
Hudpaxnuonnas pemierka. [lonsipuszanus nonepeunbix BoiH. [lonspusamnus ceera. 2
[Boninoe nydyenpenominenue. llomapouasl. Jducnepcus cBera. Buubl u3iydeHHi. 4 OK 1. OK 2
Tema 5.2. Bostnosble | Bunpl cnektpoB. Crnextpsl ucnyckanus. Crextpsl noriomeHus. CrnekTpaibHbIi OK 4’ OK 5’
CBOIiCTBA CBeTa aHamu3. CnekTpajipHble  KJIAcChl  3Be37.  YIbTpaduoIeTOBOE  HM3JIyueHHE. K 1 2’ K 2’2
Undpakpacnoe nznyuenue. Pentrenosckue iayun. Mx npupona u coiictsa. [llkana HK.3 ’3 P 4 ’
3JIEKTPOMAarHUTHBIX M3TyYEHUH. 7
KonrtposnsHas padora Ne 5 «OnTukay.
JlabopaTopHble 3aHATHS
15. Onpenenenue IIMHBI CBETOBOM BOJIHBI C TOMOIIIBIO TU(PAKIIMOHHON PELIeTKH. 4

16. Ha0xnroieHue CIuIOMHOro ¥ IMHEWYaToro CleKTpoB.
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Tema 5.3, Copaepxxanue yueOHOIro MaTepuasa 2
JBm>keHue co CKopocThio cBera. llocTynarel TeOpHM OTHOCUTEIBHOCTH U OK 1,0K 2,
CneuunanbHast
- ciencTBus U3 HUX. IHBapUaHTHOCTH MOJLyJIsl CKOPOCTH CBETa B BaKyyMe. 3Hepr1/1i1 2 OK 4, OK 5,
nmokosi. CBsI3b MacChl U DHEPTUU CBOOOJHON YaCTHIIbI. DJIEMEHTBI PEISATUBUCTCKOM IIK 1.2, IIK 2.2,
OTHOCUTEJIbHOCTH
JIMHAMUKH. IIK 3.3
Paznea 6. KpanToBasi pusuka 10
Coaep:xanue yueOHOro MaTepuaJia
KBanroBas runore3a Ilmanka. TemmoBoe wuznydenue. KopmyckymnsipHO-BOTHOBOMH 2
nyanusMm. @otonbl. ['mmore3a e bpoiis O BOJMHOBBIX CBOMCTBAX YAaCTHL. OK 1, OK 2,
Tema 6.1. CooTtHomieHne HeompeneneHHocTel [elizenOepra. /laBmeHue cBera. XuMHYECKOE 4 OK 4,0K 5,
KBanroBas ¢pusuka | neiictBue cmera. Ombitel [1L.H. Jlebenea u H.M. BaBunosa. @omoagghexm. OK 7,1IK 1.2,
Ypasuenue Oiinwumetina ona gomoaggexma. Buewnuii gpomosnexmpuueckuii I1IK 2.2, TIK 3.3,
agpgpexm. Buympennuui omosgpgpexm. Tunvl Gomosnemenmos. Ilpumenenue JP 1
domosdhpexma.
Coaep:xxanue yueOHOro MaTepuaJia
Pa3BuTHe B3rnsA0B Ha CTpoeHHE BeulecTBa. MoOJAEIN CTPOEHHS aTOMHOTO sjpa.
3aKOHOMEPHOCTM B AaTOMHBIX CIEKTpax BOJOpojAa. SaepHas Mojaenb aToma.
Oneiter 3. Pezepdopna. Mopens atoma Bomopona mo H. Bbopy. KsantoBbie
noctynatel bopa. Jlazepvi. PagnoakTUBHOCTh. 3aKOH paJMOAaKTUBHOIO pacmnaja. 2
PanuoaxTuBHbIe npeBparienus. CniocoObl HAOIIOACHUS U PErHCTPaLK 3apsKEHHBIX OK 1, 0K 2,
Tema 6.2. ®Pusuka
aToMa ¥ aTomaore | ECTAL O¢ddexr BaBumora — qvepeHKOBa. Crtpoenue aromHoro siapa. [ledekr 6 OK 4, OK 5,
sapa MaccChbl, DHEPIUs CBA3M M YCTOMYMBOCTb ATOMHBIX sJep. SlIepHble peaknuH. OK 7,1IK 1.2,
SAnepHas sHepreTuka. DHEPreTUUECKUN BBIXOX SIIEPHBIX peakuuil. ickyccTBeHHas I1K 2.2, T1IK 3.3,
paauoakTUBHOCTh. JlemeHune TspkenmbIx — spaep. llemHas  AnxepHas  peaknws. JIP 1, JIP 10

VYnpasinsgeMas uenHas peakuusd. SnepHsiii peakTtop. TepMOsSACpHBIA CHHTES.
Oneprusi 3Be3n. IlomydyeHwe paanoakTHBHBIX M30TONOB W HMX IPUMEHEHHE.
buonoruueckoe neicTBue paguoaKTUBHBIX M3IY4EHHH. DJIEMEHTapHbIE YaCTHIIBI.
KonTponbras padora Ne 6 «KBanToBast pusmkay.
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Pazpnen 7. Ctpoenue Beesiennoit 6 2
2
Tema 7.1. Crpoenne Coaep:xanue y4eOHOIro MaTepuaia OK 1, OK 2,
Conneunoii Aep yreon P 2 - OK 3, OK 4,
ConHeuHas cucTeMa: IJIaHETHl U Majble Tena, cucreMa 3emist — JlyHa.
CHCTEMBI OK 5, OK 7,
JIP 10
Coaep:xanue yueOHOro MaTepuaJia 9
Crpoenne u nsBomonuss Connna u 3Be3n. Kiaccudukanmst 3Be3n. 3Be3anl U
Tema 7.2. DBOMIOMHMST | | oo r C 2 - OK 1, OK 2,
prun. ['anaktuka. COBpeMEHHBIC MPEACTABICHUS O CTPOCHUH U
Bcenennoii 5BOJIIO B o OK 3, 0K 4,
nuu BeeneHHOMH.
OK 5, OK 7,
JlabopaTropHble 3aHATHUS
2 2 JP1,JIP 4
17. 3y4yenue kapThl 3B€3JHOTO HEbA.
JK3aMeH 8 - -
BCEI'O 180 58

HpI/I MPUMCHCHUHN JUCTAHIIMOHHBIX O6pa3OBaTeHLHBIX TEXHOJIOTHHU U OJICKTPOHHOT'O O6y‘-IeHI/I$I OCBOCHHEC NUCHUITIIMHBI OCYIICCTBIIACTCA B 3JICKTPOHHO-
uHGOPMAIMOHHON 00pa3oBarebHOI cpene (oOpa3oBaTenbHas miardopMa syeKTpoHHON moauepkku oOyuenus Blackboard Learn (caiit bb.usurt.ru)) B
paMKax CO3JIaHHOTO Kypca, UTO TO3BOJISIET PEANN30BBIBATh ACHHXPOHHOE U CHHXPOHHOE B3aUMOJIENCTBHE YIaCTHUKOB 00pa30BaTEIbHBIX OTHOIIECHHI.

* KoHKkpeTHbIE aKTUBHBIE U MHTEPAKTUBHBIE (POPMBI IPOBEJCHHUS 3aHATHI OTpaXKeHbI B KaJICHAapHO-TEMAaTHYECKOM IUIaHE MPEenoJaBaTes.

** JIsl XapaKTEPUCTHKH YPOBHS OCBOEHHS Y4EeOHOTr0 MaTepualia MCIOJB3YIOTCS Cleayromue 0003HaueHus: | — 03HAaKOMHUTEIbHBIN (y3HaBaHHE
paHee M3yYEeHHBIX OOBEKTOB, CBOMCTB), 2 — PENPOAYKTHBHBIN (BBIOJHCHHE ACSITEIBHOCTH MO 00pasily, HHCTPYKIIMH WM MOJ PYKOBOJACTBOM), 3 —
NPOJAYKTHUBHBIN (TUTAHUPOBAHUE M CAMOCTOSITEIILHOE BBIMIOJTHEHUE IEATEIBHOCTH, PEIICHHE MTPOOIIEMHBIX 3a/1a4).
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XapakTepuCTHKA OCHOBHBIX BU/IOB YUeOHOM 1eITeJIbHOCTH 00yYA0IIHXCS

Conepxanue
o0OyueHus

XapakTepUCTHUKA OCHOBHBIX BHJIOB JIEATEILHOCTH 00ydJaronmxcs (Ha
yYpOBHE YUEOHBIX JIEHCTBUIN)

BBenenue

VYMeHUs OCTaHOBKM LieNel AeATeIbHOCTH, INIAHUPOBAHUS COOCTBEHHOM
JEATEIBbHOCTH JUIsl JOCTHKEHMsI ITOCTaBJICHHBIX LEJICH, IPEIBUICHUS
BO3MOXKHBIX PE3YJIbTAaTOB 3THUX IEHCTBUM, OPraHU3aluy CAMOKOHTPOJISA U
OLICHKH TOJYyYEHHBIX Pe3yibTaToB. Pa3BUTHE ClIOCOOHOCTH SICHO U TOYHO
u3JjaraTb CBOM MBbICIIH, JIOTUYECKH OOOCHOBBIBATh CBOIO TOUKY 3pEHMUS,
BOCIIPUHMMATh W aHAJM3UPOBATh MHEHUS COOECEIHMKOB, IMPHU3HABAs
IIpaBO JPYroro 4ejoBeKa Ha MHOE MHEHME. [IpousBencHue u3MepeHHs
(U3NYECKUX BEIUYMH U OILEHKA TPAHUIBI MOTPEHIHOCTEH H3MEpEHUil.
IIpencraBineHue rpaHulbl NOTPEIIHOCTEH WU3MEPEHHHM IIPU IOCTPOCHHUH
rpaduKoB. YMEHHE BBICKA3bIBaThb THUIOTE3bl JUII  OOBACHEHHS
HaOJII0AAEMBIX SIBIICHU.

YMeHue npearatb MOJEIU SABJICHUN. YKa3aHUe I'PaHULl IPUMEHUMOCTH
¢u3nyeckux 3akoHOB. M3710KeHHE OCHOBHBIX IOJIOKEHUI COBpEeMEHHON
Hay4YHOU KapTuHBI mupa. [IpuBeneHue npuMepoB BIUSHUS OTKPBITHN B
¢u3uke Ha Mporpecc B TEXHMKE M TEXHOJOIMHM IPOMU3BOJCTBA.
Wcnonp3oBanue MHTEpHETA /17151 HOMCKA HH(OpMaLIUK.

1. MEXAHUKA

Kunemaruka

[IpencraBienne MEXaHUYECKOTO JBUKEHUS Tella YpaBHEHUSIMH 3a-
BUCUMOCTH KOODAMHAT W TMPOEKIMEH CKOPOCTH OT BPEMEHH.
[IpencraBieHre MEXaHWYECKOTO JBWDKCHHUS Tena rpaduKkaMud  3aBH-
CUMOCTH KOOPJIMHAT U MPOEKLHEN CKOPOCTU OT BpemeHu. OnpeaeneHue
KOOpPAMHAT TPOUJIEHHOTO TYyTH, CKOPOCTH M YCKOpPEHHUs Tela IO
rpadukaM 3aBUCHMOCTH KOOPJAMHAT U MPOEKIHHA CKOPOCTH OT BPEMEHH.
OrmpenenieHne KOOpAWHAT MPONACHHOTO MYTH, CKOPOCTH M YCKOpPEHHUS
TeNa MO YPaBHEHUSM 3aBHCHUMOCTH KOOPIWHAT U MPOEKLUUNA CKOPOCTH OT
BpeMeHu. [IpoBeneHHE CpaBHUTEIBHOTO aHAM3a PAaBHOMEPHOTO |
PaBHOIIEPEMEHHOTO JBUKEHUM. VYkazanue HCIIOJIb30BaHUsA
MOCTYMAaTeIbHOTO ¥ BpalaTeJIbHOTO  JBMJKEHMM B TEXHHUKE.
[IpnoGperenue ombiTa pabOTHI B TPYIIE C BHINOTHEHHEM Pa3TUYHBIX
colMabHBIX poJieid. Pa3zpaboTka BO3MOXXHOW CHUCTEMBI JEHCTBUNA H
KOHCTPYKIUHU JUIsI SKCHEPUMEHTAIBHOTO OMNpPEIEICHUsI KUHEMAaTHUYEeCKUX
BenuuuH. [IpencraBieHne uHPoOpManuu O BUAAX ABUKEHUS B BHJIEC
TaOIUIIBL.

3aKOHEBI MEXaHUKHU
HreroTona

OObscHEHNE JEMOHCTPALMOHHBIX 3KCIEPUMEHTOB,  MOJATBEPKIAOIINX
3aKOH HMHEPLMH. N3mepenne maccsl Tena. M3Mmepenue cuibl
B3aUMOJCUCTBUS TeNl.  BpluncieHue 3HA4YeHUs CHUJI 110 H3BECTHBIM
3HAQYEHHUSAM MacC B3aUMOJECHCTBYIOIIUMX TE€I M MX YCKOPEHHH.
Beluncnenue 3HayeHUsT YCKOPEHMM TeNl IO H3BECTHBIM 3HAYEHUSIM
JENCTBYIOIIUX CUJI U MacC Tell.

CpaBHeHME CHIIBI JEUCTBHS W NPOTUBOAEHCTBHA. IIpuMeHeHne 3akoHa
BCEMHMPHOIO  TATOTEHHMs  IIPU  pacyerax CUI U YCKOPEHUMU
B3auMo/jieiicTBytomux Tes. CpaBHEHHE YCKOPEHHUs CBOOOJHOTO MaJeHUs
Ha muiaHerax ConHeyHOW cHcTeMbl. BpineneHue B TekcTe ydeOHMKa
OCHOBHBIX KaTeropuii HayuyHoi HH(opMaluu.

3aKOHEI COXpPAaHCHUA
B MCXaHUKE

IIpuMeHeHHEe 3aKOHA COXpAaHEHUs UMITYJIbCA U1 BBIYMCIICHUS U3MEHEHUI
CKOpOCTeH Ted Mpu HMX B3auMojeucTBusiX. 3mepenue paboThl cuil u
M3MEHEHHE KMHETHYEeCKOH sHepruu Tena. Berumcinenue paboOThl cuil U
M3MEHEHUsI KHHETUYECKOW SHEPIUH Tea.

BbluncrieHne NOTEHUHMAIbHON DHEPrMM Tel B I'PAaBUTALIMOHHOM IIOJIE.

23




Omnpenenenne NOTEHIMAIBHON SHEPTUH YIPYTo 1e(OPMHUPOBAHHOTO TENa
M0 WM3BECTHOM nedopMalMu MU KECTKOCTH Tena. [IpuMeHeHuHe 3aKoHa
COXpPAaHEHHs MEXaHUYECKOM DOSHEpPrMM IpU pacyeTax pe3ylbTaToB
B3aUMOJICICTBUI T€l I'PaBUTALMOHHBIMHU CHJIAMH U CHJIAMHU YIPYTOCTH.
VKka3zaHue rpaHUl] NPUMEHUMOCTH 3aKOHOB MEXAHUKH. YKa3aHHe
y4eOHBIX NUCIHIUINH, MPH W3YYEHHUH KOTOPBIX HCIIOJIB3YIOTCS 3aKOHBI
COXPAHEHHS.

2. MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJIMHAMUKA

OCHOBBI
MOJIEKYJIIPHOU
KHHETHYESCKOM
teopuu. WneanbHbli
ras

BeimonmHeHne  3KCHEPUMEHTOB,  CAyXamux  Jisi  00OCHOBaHHUS
MoOJIeKyJIsIpHO-KuHeTHUeckoid  Teopun (MKT). Pemenue 3amau ¢
MPUMEHEHUEM OCHOBHOTO YPaBHEHUSI MOJEKYJISIPHO-KMHETUYECKOM
TEOpPUU Ta30B.

Omnpenenenue mapamMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUM Ha
OCHOBAaHUHU YypaBHEHUS COCTOSIHUS HJealbHOro rasza. OmnpeneneHue
MapaMeTpoB BEHIECTBA B Ta3000pa3HOM COCTOSHUU W TIPOMCXOJSIIUX
niporieccoB 1o rpadukam 3aBucumoctu p (T), V (T), p (V).
DxcnepumenTanbHoe uccienoBanue 3aBucumoctu p (T), V (T), p (V).
[IpencraBnenrie B BHAE TpadUKOB H30XOPHOTO, HU300apHOTO H
HU30TEPMUYECKOr0 MPOLECCOB. BpluncClieHHWE CpelHEl KUHETHYECKOU
SHEPTrUU TEIJIOBOIO JBMIKCHMSI MOJIEKYJ IO HM3BECTHOW TeMIieparype
BellecTBAa. BbICKa3piBaHWE THUIOTE3 IS OOBSICHEHHS HAOJI0IaeMbIX
SIBJICHUN. YKa3aHUE rPaHULl TPUMEHUMOCTH MOJICIH «HICATbHBIN a3y u
3akoHOB MKT.

N3mepenue xonmuyecTBa TEIUIOTHI B Ipolleccax Teruionepenaun. Pacuer
KOJIMYECTBA TEIJIOThI, HEOOXOAUMOIrO MJisi OCYLIECTBJICHUS 3aJaHHOTO
mpolecca ¢ Teruonepenaueil. Pacuer u3MeHeHHs] BHYTpEHHEH >HEpruu
TeN, paboThl U NEPEJAaHHOI'O KOJIMYECTBA TEIUIOTHI C HCIOJIb30BaHUEM
MEepPBOro 3aKOHa TepMoJMHAMUKU. Pacdyer paboThl, COBEpIICHHON ra3oM,
no rpaduxky 3aBucumoct p (V). Boerumciaenue paboTel rasa,
COBEpIICHHONW TMpU HM3MEHEHUU COCTOSHHS [0 3aMKHYTOMY IUKITY.
Boruucnenne KIIJ[ mpu coBepmiennu ra3zoM pabOThl B Iporleccax
U3MEHEHMsI COCTOSIHMS 110 3aMKHYTOMY LHKIY. OObsCHEHHE MPUHLUIIOB
JIeMCTBUS TEIUIOBBIX MamuH. J[eMoHcTpanust poiu GU3UKU B CO3JIAaHUH H
COBEpILIEHCTBOBAHMM  TEIUIOBBIX  jABHratencil. M3moxkeHue  cytu
OKOJIOTUYECKUX  Tpo0sieM, OOYCIOBJIICHHBIX  pabOTONW  TEIUIOBBIX
JBUraTeNneil W NpeAsiokeHHe MYTH HX pelIeHUs. YKa3zaHUue TI'paHMUIl
MPUMEHUMOCTH 3aKOHOB TEPMOAMHAMHMKH. YMEHUE BECTH JIUAJIOT,
BBICITYIIMBATh MHEHHUE OINIOHEHTAa, y4acTBOBATh B JIUCKYCCUHU, OTKPBITO
BBIPAXKaTh U OTCTaUBATh CBOIO TOUKY 3PEHHUSI.

Vkazanue y4yeOHBIX TUCHMIUIMH, NMPH U3YYEHUH KOTOPBIX HCHOJIB3YIOT
yueOHbI MaTepuan «OCHOBBI TEPMOAMHAMKIY.

OcHoBBI
TEPMOJUHAMUKU
CaoiicTBa 11apoB.,

JKUJIKOCTEH, TBEPABIX
Tell

Hcnonb3oBanue MHTepHeTa Ui Moucka MHGOPMALUU O pa3paboTkax U
MIPUMEHEHHSIX COBPEMEHHBIX TBEPIBIX U aMOP(QHBIX MaTepHaJIOB.

3. OJIEKTPOAMMHAMUKA

DNeKTpOoCTaTUKa

BrIunciienue cui B3auMOICHCTBYSI TOUCUHBIX JJICKTPUYCCKHUX 3aps/IOB.
Bblunciienne  HANPSHKCHHOCTH — DJIEKTPUYECKOTO  TMOJIE  OJHOTO |
HECKOJIbKAX  TOYCUYHBIX  JJICKTPHUECKUX  3apsioB.  BbIUMCIeHHE
IMOTCHIHAJIa JJCKTPHUYCCKOr0 IOJd OAHOTO MW HECKOJBKHX TOYCYHBIX
JIEKTPUUECKUX 3apsiioB. Mi3MepeHne pa3HOCTH TIOTEHIIHAJIOB.
W3mepenune sHepruu 3JIEKTPHYECKOTO MOl 3apsHKSHHOTO KOHIICHCATOPA.
Bblunciienue  3HEPrUU  DJIEKTPHYECKOTO  MOJIA  3apsSHKEHHOTO
KOHJICHCATOPA.
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PazpaboTka ruiaHa ¥ BO3MOKHOM CXEMbI IEHCTBHIA 3KCIIEPHUMEHTAIBHOTO
ONpENEICHUSI DJICKTPOEMKOCTH KOHJEHCATOpa M AUDIIEKTPUYECKOU
IIPOHMLIAEMOCTH  BewlecTBa. [IpoBeneHue CpaBHUTENBHOIO —aHAJINA3A
IPABUTALMOHHOTI'O U 3JIEKTPOCTATHYECKOTO NOJIEH

ITocTOosSHHEBIN TOK

N3mepenne wmomHOCTH 3nekTpudyeckoro Toka. M3mepenne JSAC u
BHYTPEHHEI0 CONPOTHUBJICHUS HCTOYHHMKA TOKAa. BBIMOIHEHHE pacyeToB
CWJIBI TOKA U HAIIPSDKEHUM HA y4acTKaX 3JIEKTPUYECKUX LICTIEH.
OO0bscHeHre PUPOABI ATEKTPUUECKOTO TOKA B METaJUIaxX, JIEKTPOIUTAX,
ra3ax, BakyyMeé M IOJyNnpoBogHUKax. [IpumeHeHue »siexkTponausa B
TEXHHUKE.

[IpoBeneHue  CpaBHMTEIBHOIO  aHAIW3a  HECAMOCTOSATEIBHOIO U
CaMOCTOSITENILHOTO  Ta30BbIX paspsanoB. OOBsICHEHHE Ha MpUMEpe
3JeKTpUYecKoil 1nenu ¢ aBymsi ucrounukamu Toka (D/C), B kakom
Cllydae HWCTOYHUK OJJIEKTPUYECKON SHeprum paboTaeT B peKUME
reHeparopa, a B KakoM — B pexume norpedutens. OmnpeneincHue
TEMIEpaTypbl HUTU HaKaluBaHUA. VI3MepeHue >JeKTpudecKoro 3apsaa
anekTpoHa.  CHsATHE  BOJIbTAMIEPHOM  XAapaKTEPUCTUKH  AMOAA.
[IpoBeneHue CpaBHUTEIHHOTO aHANU3a IMOJYIPOBOJHUKOBBIX JHUOJOB H
TpuogoB. Hcrnonb3oBanue WHTepHera nans moucka uHOpPMALUU O
MEPCIEeKTUBAX Pa3BUTHUSI IOJYNPOBOJHUKOBON TEXHUKH. Y CTaHOBKa
MIPUYMHHO-CJICICTBEHHBIX CBS3EH.

MarsuTHbIC SIBICHUS

W3MepeHne MHIYKIMM MarHuTHOro nojs. Berumcnenue cui, neit-
CTBYIOILIMX Ha MPOBOJHUK C TOKOM B MarHUTHOM MoJje. Beruncnenue cu,
NEUCTBYIOIMX HA 3JEKTPUYECKUN 3apsij, IBMXKYIIMHCA B MarHUTHOM
ToJIe.

HccnenoBanue sBICHUN 3JIEKTPOMArHUTHON UHIYKLIUU, CAMOUHIYKLIMH.

Beruucnienne sHeprum MarHuTHOro 1oy, OOBSICHEHHWE TPUHIIHIA
neiictBust  snekTpoxaBurarens. OObsiCHEHHE NpUHLMIIA  JIEHCTBHA
reHepaTopa JIEKTPUYECKOTO0 TOKA M JIEKTPOU3MEPUTENBHBIX MPUOOPOB.
OOpsicHeHHe NpUHIMUNA JEeHCTBUS Macc-crekTporpada, yckopurenen
3apskeHHbIX vacTull. OObSICHEHHE pPOJM MAarHUTHOTO MOJs 3eMiId B
KU3HU pAcCTeHMH, JKUBOTHBIX, ueloBeka. [IpuBeneHue npuMepos
MPaKTUYECKOIO0 MPUMEHEHUsI U3YYEHHBIX SIBJICHHWM, 3aKOHOB, MPUOOPOB,
ycrpoiictB.  IIpoBeneHne  CpaBHMTENBHOIO  aHajiM3a  CBOWCTB
ANEKTPOCTATUYECKOT0, MATHUTHOTO U BUXPEBOTO 3JEKTPUUYECKUX IMOJEH.
OObscHEHHE Ha MPUMEPE MarHUTHBIX SBJICHUM, Mo4eMy (U3UKY MOKHO
paccMaTpuBaTh KaK METAIUCLUILINHY.

4. KOJIEBAHUA 1 BOJIHBI

Mexanuueckue
KoJIeOaHus

HccnenoBanne 3aBUCUMOCTH Tepuojia KoyeOaHUN MaTeMaTH4eCcKOro
MasgTHUKa OT €ro JAuHBl, MacChl M aMIUIMTYAbl KoJeOaHUil.
HccnenoBanue 3aBUCMMOCTH NepHoJa KoneOaHUl rpy3a Ha MpYy>KUHE OT
€ro Macchl M >KECTKOCTU IpYXHUHBI. Bbrluncienue nepuona kosneGaHUN
MAaT€MaTUiYCCKOro MasiTHUKa I10 HM3BECTHOMY 3HAYCHUIO €ro JJIMHBI.
Brruucnienue mepuoja KoiiebaHuUM Tpy3a Ha MPYXKHHE IO H3BECTHBIM
3HAYCHHUAM €TI0 MacCChl U KCCTKOCTU IIPYKUHBI. BI)Ipa6OTKa HAaBBIKOB
BOCIIPUHMMATh, AaHAJIU3UPOBaTh, IepepadaTbiBaTh U HPEIbIBIATH
I/IH(bOpMaI_[I/IIO B COOTBETCTBHH C IIOCTABJICHHBIMU 3a/ladaMU. HpI/IBe)IeHI/Ie
NPUMEPOB aBTOKOJEOATENBbHBIX MEXaHHYECKUX cucreM. llpoBenenue
KJIaccuukanum KoeOaHu.

Yupyrue BoiaHbl

N3mepenue nAnuHBI 3BYKOBOW BOJIHBI TIO pe3ylbTaTaM HAOIIOACHHIA
nHTEepdepeHIIny 3BYKOBBIX BOJIH. HaOmionmenne u oOBbsSCHEHHE SBJICHHMA
uHTepdepeHu U audpakuuu MexaHudeckux BoNH. [IpencraBienue
obJyacTelt mMpUMEeHEHUs yIbTpa3ByKa W NMEPCIEKTHUBBI €r0 UCIOJIH30BAHUS
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B pa3JIMYHBbIX o0racTax HAayKH, TCXHHUKHU, B MCAUILIUHC. H3noxenue CyTH
OKOJIOTHYCCKHX HpO6HeM, CBA3aHHBIX C BO3HCﬁCTBHCM 3BYKOBBIX BOJIH Ha
OpraHnu3M 4YCJIOBCKA.

DJIeKTpOMAarHUTHBIE
KoJiIeOaHus

Habmonenne ocuuiiorpaMM rapMOHUYECKHX KOJEOAHWM CHUIIBI TOKa B
LeMH.

N3mepenue 31ekTpoeMKOCTH KOHAeHcaTopa. V3Mepenne HHIyKTUBHOCTD
karymku. HccienoBaHue SBJIEHMSI DJIEKTPUYECKOIO pE30HaHCa B
nocneaoBarenbHol nenu. [IpoBeaenne ananoruu Mexay (GU3MYECKUMHU
BEJIMYMHAMU, XapPaKTEPU3YIOIIMMU MEXAHUYECKYIO U 3JIEKTPOMArHUTHYIO
KojeOaTenbHbIe CUCTEMBl. Pacuer 3HaueHUi CUJIbl TOKA U HAIPSKCHUS
Ha »JJIEMEHTaxX IeNMu NepeMeHHOro Toka. lccienoBanue mpUHIMIA
neiictBust  Tpancdopmaropa. MccienoBaHue —npuHUUMNA  ACWCTBUA
reHepaTopa nepeMeHHoro toka. Mcrnonp3oBanue MHTEepHeTa 115 noucka
nH(OpMAaILIUK 0 COBPEMEHHBIX CIIOCO0axX nepeaun MeKTPOIHEPTHH.

DNIeKTpOMarHuTHBIE
BOJTHBI

OcymecTBieHue paauonepenadud W paguonpuema. McecnenoBanue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIbI0 MOOUIIBHOTO Teae(oHa.

Pa3BuTHe LIEHHOCTHOTO OTHOIIECHUS K M3y4aeMbIM Ha YpOKax (DU3HUKH
00BbEKTaM M OCBaUBa€MbIM BHJAM  JesATeIbHOCTH. OObACHEHHE
NPUHLUIIAAIBHOTO PA3JIMYUS MPUPOIBbl YIPYTMX MU IJIEKTPOMATHUTHBIX
BOJIH. M3nokeHHe CyTH HKOJOTHMYECKHMX HpoOsieM, CBS3aHHBIX C
9JIEKTPOMArHUTHBIMH  KoseOaHusMu ©  BoidHamH. OOBSICHEHWE POJH
JIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX MCCIEN0BAHUAX BeeneHHo.

5. OIITUKA

[Ipupona ceera

[IpuMeHeHne Ha NMPAKTUKE 3aKOHOB OTPAKEHUSI W INPEJIOMIICHUS CBETa
npu  peweHud  3agad.  OmnpeneneHue  CHEKTPAIbHBIX — T'PaHMIL
YYBCTBUTEIHLHOCTH YEJIOBEUECKOIO I1a3a. Y MEHUE CTPOUTh U300paKeHUS
MIpEAMETOB, JaBacMble JIMH3aMU. Pacuer paccTosHMS OT JIMH3BI [0
n3o00paxkeHus mpeamera. Pacuer omruueckoil cuibl IuH3BL M3Mepenue
(OKYCHOTO pacCTOSHUS JHUH3BL VcmblTaHHEe MOJeNell MHKpPOCKOINa M
TEJIECKOIa.

BoiHoBEIE CcBOIiCTBa
CBETa

HaGntonenue sBieHUss UHTEPPEPEHLUUU BJIEKTPOMArHUTHBIX  BOJIH.
HaGmtonenne  sBneHus  OTUQGPAKUMKM  SJIEKTPOMArHUTHBIX — BOJIH.
HaGntonenune  siBlIeHUs  MOJSpU3AIMM  AJIEKTPOMArHUTHBIX  BOJIH.
W3MepeHue AIMHBI CBETOBOM BOJIHBI 10 pe3yJibTaTaM HaOIOJCHUS
sBieHus uHTepdepeHnuu. HabmioneHue sBieHus AUPPaKIUM CBETA.
HaOmtoneHue siBieHWs monspu3alMud M aucnepcuu  cBera. Ilowmck
paznuuuii M CXOACTBA MEXAY IU(PPAKIUOHHBIM M JAUCIEPCHOHHBIM
CIEKTPaMH.

[IpuBeneHre npuMEpoOB MOSBIECHUS B MPUPOAEC U HCIIOJIb30BaHUS B
TEXHUKE SBJICHUH MHTeppepeHunH, Audpakiuy, NOIIpU3aLUN U
nucnepcuu  cBera. IlepeunciieHne MeTONOB IO3HAHUS, KOTOpBIE
VCIIOJIb30BaHbI IIPY U3YYEHUH YKAa3aHHbIX SIBJICHUM.

6. KBAHTOBA ®U3MKA

KBaHTOBast onTrka

Habmonenue ¢dotosnexkrpuyeckoro s¢¢dexra. OOBsCHEHHE 3aKOHOB
CroneroBa W JaBJCHHE CBETa OCHOBE KBAaHTOBBIX IPEICTABIICHHA.
Pacuer MakcuManbHOW KHHETHYECKOH HHEPruU DIIEKTPOHOB IPH
(dhotoanexkrpuueckoM 3¢ dekte. OnpeaeneHne padoThl BEIX0a YIEKTPOHA
no rpaduKy 3aBUCUMOCTH MaKCUMaJIbHOW KHHETUYECKOH SHEpruu
(OTODTIEKTPOHOB OT YacTOTHI CBeTa. M3mepeHme pabOTHl BBIXO/A
anekTpoHa. Ilepeuncnenne npuOOPOB  YCTAaHOBKHM, B  KOTOPBIX
pUMeEHseTCs 0e3-HHEPIIMOHHOCTE (hoTodPdeKTa.

OOBsicHEeHHE KOPIYCKYJISIPHO-BOJIHOBOTO JlyajM3Ma CBOWCTB (DOTOHOB.
OOBsICHEHHE POJIM KBAHTOBOW ONITHKH B Pa3BUTHH COBPEMEHHON (PH3UKH.
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duszuka aroma

HaGntonenne nuHeWyaThIX CIEKTPOB. PacueT 4acTOThI M JUITMHBI BOJIHBI
HCIIyCKaeMOI'0 CB€Ta IIpU IIepexole aroMa BOJOpPOAA U3 OAHOIO
CTallMOHAPHOI'O COCTOSIHUS B Jpyroe. BeluMcieHue UIMHBI BOJIHBI Ji€
Bpoiinis yacTulbl ¢ W3BECTHBIM 3HaueHUEM uMIyibca. OObsICHEHHE
IIPOUCXOXKACHHUS JMHEWYaTOro CHEKTpa aToMa BOAOPOJAa M pa3iIuydus
JMHENYaThIX CIIEKTPOB pa3iM4HBIX ra3oB. MccienoBaHue IMHENYaToOro
cnekrpa. VccrnenoBanue npuHuuna paboThl JTOMHUHECLHEHTHOM JIaMIIbl.
Habmtonenne u oObsicHeHHe NMpUHIMIIA ACUCTBUS Jazepa. [IpuBenenue
IIPUMEPOB HCIOJIB30BAHUA JIa3epa B COBPEMEHHOM HAayKe M TEXHHKE.
Hcnonp3oBanne MHTEepHETa Ui MoMcKa WH(GOpPMAIMKM O MEPCIEeKTUBAX
IIPMMEHEHHs J1a3epa.

dusnka aTOMHOTO
sapa

Habmonenue tpekos anbga-uyactull B kamepe Bunbscona. [Ipencrasienue
0 XapakTepe YEThIPEX TUTIOB PyHIAMEHTAILHBIX B3aMMOICHCTBHIA
AJIEMEHTApHBIX YacTHIl B BUAE TaOMuIbl. PerucrpupoBaHue sIEPHBIX
M3JIy4eHUH C IOMOLIbK cuerduka [eirepa. Pacuer sHeprum cCBsA3u
aTOMHBIX saep. OnpeneneHue 3apsaa 1 MacCOBOI0 YKCIIa aTOMHOTO Spa,
BO3HHUKAIOIIETO B PE3yJbTATe€ PAaJMOAKTHBHOIO pacmnaaa. BerauciieHue
SHEPTuHM,  OCBOOOXKJAIOIICHCS  TpU  PaJAMOAKTHBHOM  pacmaje.
Onpenenenue NPOAYKTOB SACPHOW peakUUu. BpluuciieHHe 3Hepruu,
0CBOOOKIatoOIIEHcs MPpHU SAEPHBIX peakuusax. [loHumaHue npenuMyiecTs
W HEJOCTATKOB MCIOJIb30BaHUS ATOMHOW SHEPrUM U HOHU3UPYIOIIMX
M3JIy4eHMH B IPOMBIIUIEHHOCTH, MeaunuHe. HM3noxenue cytu
OKOJIOTHYECKUX MpOoOJieM, CBA3aHHBIX C OHOJOTHYECKHM JCHCTBHEM
PaguOAKTUBHBIX U3IIy4YECHHM. [IpoBenenue KJIacCU(pUKaLUU
AJIEMEHTAPHBIX YaCTUI[ MO HMX (U3MUECKUM XapaKTepUCTHKaM (Macce,
3apsay, BpEMEHM KU3HU, CIIUHY U T.1.).

[Tonnmanue 1EHHOCTEH HAY4YHOrO TO3HAHHMS MHUpa HE BOOOIe MAJis
YeJloBEYeCTBA B LIEJIOM, a JUId KaXJ0ro oOydarolerocs JHYHO,
LIEHHOCTEN OBJIQJICHUsI METOJOM HAay4HOrO0 MO3HaHUs MJI JAOCTUKEHUS
ycrexa B JJI000M BUJIE TPAKTHYECKON ICATEIbHOCTH.

7. CTPOEHUE BCEJIEHHOU

OCHOBBEI
crernuaibHON
TEOPUHU
OTHOCUTCIIBHOCTH

OOBsicHeHHEe 3HAUNMOCTH onbiTa MalikenbcoHa-Mopiu.
®opmynupoBanue TmocTynaTtoB. OObsicHeHue d>Pdexra 3amemnsieHus
BpPEMEHH.

Pacuer sHeprum nokos, UMIysbca, SHEPTUU CBOOOIHOMN YaCTHUIIBI.
BripaboTka HaBBIKOB BOCIIPUHUMATh, aHAJIM3UPOBATh, MepepadbaThIBaTh U
NpenbsABIATh HMH(OpPMALMI0O B COOTBETCTBHM C  IOCTaBJIEHHBIMH
3a/la4aMH.
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3. YCJIOBUA PEAJTU3ALIAHN PABO‘IE?I ITPOI'PAMMBbI
OBHIEOBPA3OBATEJIBHOU YYEBHOU JINCIUIIJINHBI

3.1. TpedboBaHusi K MHHHMAJbHOMY  MAaTepPHAJIbHO-TEXHHUYECKOMY
o0ecrneyeHHIo

JlucruiuinHa peaau3yeTcs B yaeOHOM KaOnuHeTe (DU3UKH.

OcHaienre yueOHOro kabuHera:

Crnenmanu3npoBaHHasi MeOelb;

TexHHYeCcKue Cpe/icTBa OOYUCHUS: HE UCITOIB3YIOTCS,

OOopynoBanue, BKIOYasi IpruOOpBHI;

Harmsimaere mocoOws.

3.2. YueOHO-MeTOAMYECKOE 0O0ecnevyeHue JUCIIUTIMHBI

OcHoBHag yuyeOHas IuTeparypa.

1. [Muackuii A.A. ®uznka : yueonuk / A.A. Ilunckuii, I'.}O. I'pakoBckuii ; mos
oomr. pen. FO.M. luka, H.C. IlypeimeBoit. — 4-e u3zna., ucap. — Mocka: ®DOPYM.:
NH®D®PA-M, 2023. — 560 c. — (Cpennee mnpodeccHoHaIbHOE 00pa3oBaHUE). —
Pexxum noctyna: https://znanium.com/catalog/product/1968777

JlomomHUTENbHAS YueOHAs IUTEpaTypa:

1. TapacoB O.M. ®usuka: nabopaTopHbie padOTHI C BOIIPOCAMHU M 3aJIaHUSIMU.
yueOHoe nocobue / O.M. Tapacos. — 2-e uzn., ucnp. u non. — Mocksa: ®OPYM:
NH®PA-M, 2021. — 97 c. — (Cpennee npodeccroHanbHoe o0pazoBanue). — Pexum
nocryma: https://znanium.com/catalog/product/1179510

YyebHo-MeToAnuecKas JIUTepaTypa JUisi CaMOCTOATEIbHOM padoThI:

1. MeTtonuyeckoe mocoOue Mo MPOBEACHUIO JTA0OPATOPHBIX M MPAKTUUYECKUX
3ansaTuil o aucuuiuinae «®usuka» / O.H. Cynranoa — KXKT VYpI'VIIC, 2023.
Pexxum nocryna: KXKT YpI'VIIC — Meroauueckoe obecrieuenne (V:) — 1 xypc.

3.3. Uudpopmannonnnie pecypcobl cetu UHTepHeT M mpodeccHoHATIbHbIE
0a3bl JaHHBIX

[Tepeuens MHTEpHET-pECYPCOB:

1. OtkpsIThIi KOJUTeHK: Dusuka http://www.physics.ru

2. KBanr: Hay4YHO-TIOITYJISIPHBIN (bu3NKO-MaTeMaTHUYECKU I KypHaI
http://kvant.mccme.ru

[IpodeccrnonanbHbie 0a3bl JaHHBIX:
HE UCIIOJIb3YIOTCS.

[IporpammHuoe obecriedeHue:
HE MCIIOJIh3yETCH.
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4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOU YYEBHOU JINCIUIIJINHBI

PesynbpTaThl 00yueHus
(OCBOEHHBIE YMEHHSI, YCBOCHHBIC 3HAHNS)

DOopMBI U METOIBI
KOHTPOJISI
Y OLICHKH Pe3yJIbTaTOB
o0yueHus

— c(hOpMHUPOBAHHOCTh MPEACTABICHUNH O POJM U MECTE
(U3MKKM M aCTPOHOMHH B COBPEMEHHOM Hay4yHOW KapTHHE
MHpa, O CHUCTEMOOOpa3zyromield posr (U3UKH B Pa3BUTHU
€CTECTBEHHBIX HAYyK, TEXHUKH MU COBPEMEHHBIX TE€XHOJOTH,
0 BKJIQJIC POCCHUMCKUX M 3apyOCKHBIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HAyKH; TOHUMaHUE (PUIHMYECKOH CYIIHOCTH
HaOJI0/IaeMbIX  SIBJICHUM  MHUKPOMHpA, MaKpoMHpa U
Meramupa; MOHMMAHUE POJIM ACTPOHOMHHU B MPAKTUYECKOU
NEATEIbHOCTH  4Y€JIOBEKa W JajJbHEMIIEM  HAy4dHO-
TEXHUYECKOM pPa3BUTHH, POJIU (U3MKH B (POpMUpOBaAHUU
Kpyro3opa ¥ (pyHKIIMOHAIBHOM TPaMOTHOCTH 4YeJOBEKa st
pelIeHUs MPAKTUYECKUX 3a/1a4;

— BIIAJIETh OCHOBOIIOJIAraloIIMMU bu3uYECKUMU
MMOHATUSIMH u BCJIUYMHAMH, XapaKTEepU3yIOINMHU
dbu3nyeckue mporecchl (CBA3aHHBIMH C MEXaHUYECKUM
JIBIDKCHHEM,  B3aUMOJICHMCTBHEM  TeEJI, MEXaHHMYSCKHUMM
KOJICOaHUSIMU u BOJIHAMU; ATOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM BCILIECTBA, TEIJIOBBIMU poleCcCaMu;
AJIEKTPUYECKUM W MAarHUTHBIM TOJISIMH, DJICKTPUUECKUM
TOKOM, DJJICKTPOMAarHUTHBIMU KOJICOAHUSIMH W BOJIHAMU;
ONTHYECKUMHU  SIBJICHUSIMH, KBAHTOBBIMU  SIBJICHUSIMH,
CTPOCHHEM aToMa U aTOMHOIO Sjpa, PaadOaKTUBHOCTBHIO);
BJIAJCTh OCHOBOITOJIaraloIIMMU aCTPOHOMHUYECKUMHU
MOHATUSIMHU, TO3BOJISIONIMMU XapaKTEPU30BaTh MPOLIECCHI,
MPOUCXOIAIINE Ha 3BE3JaX, B 3BE3JIHBIX CHUCTEMax, B
MEXKTaJaKTUYeCKOM cpele; JBIKEHUE HEOECHBIX Tell,
ABOJIIOIMIO 3Be3]1 U BeceneHHol;

— BJIQJICTh 3aKOHOMEPHOCTSIMHU, 3aKOHAMH W TEOPUSIMHU
(3axoH BcemupHoro tsarorenus, I, 11 u III 3akonsr HeroToHa,
3aKOH COXPAHEHUS  MEXAaHWYECKOM  HHEpPruu, 3aKoH
COXPAaHEHUS HUMITYJIbCa, MPUHLMI CYNEPIO3UIUU  CHUJ,
MIPUHITUIT PAaBHOMPABHOCTH MHEPIUAIBHBIX CHUCTEM OTCUETa;
MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHS BEIIECTBA,
ra3oBbl€ 3aKOHBI, TEPBBIA 3aKOH TEPMOJIWHAMHUKH, 3aKOH
COXpaHEHHMs AIEKTPUYECKOro 3apsja, 3akoH KysoHa, 3akoH
Oma pgns  yyactka uenu, 3akoH Owma 19 MNOJIHOU
DJIEKTPUYECKOM  1enu, 3akoH JDkoyns-JleHna, 3akoH
AJIEKTPOMArHUTHOM WHIYKIMH, 3aKOH COXPAHEHUS] DHEPTUH,

Texymuii KOHTPOJIb:
HaOJII0JIEHUE 3a
BBITIOJTHEHUEM
3aJITaHUN Ha
MPAKTHYECKUX U
71a00paTOPHBIX
3aHSTUAX; OLICHKA
BBITIOJTHEHHBIX
3aJaHui Ha
MPAKTUYECKUX U
71a00paTOPHBIX
3AHSTUSAX.
[IpomexyTouHas
aTTeCcTalMs: Ol[EHKa
OTBETOB HA BOMPOCHI
HK3aMEHA.
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3aKOH TNPSMOJMHEHHOIO pPACHpPOCTPAHEHUS] CBETa, 3aKOH
OTPaXEHUSI CBETAa, 3aKOH [PEJIOMJICHUS CBETA; 3aKOH
COXPAHEHUSl SHEPI'MH, 3aKOH COXPAHEHHSI MUMITYJIbCA, 3aKOH
COXpaHEHUsl SJEKTPUYECKOIrO 3apsiia, 3aKOH COXpPaHEHUs
MacCoOBOT'0 4yucia, noctynarsl bopa, 3aKk0H pagrMoOaKTHBHOIO
pacnaza);  YBEpEHHOE  HCHOJb30BAHME  3aKOHOB U
3aKOHOMEPHOCTEH TMpH aHanu3e (U3NUECKUX SBICHUM U
IIPOLIECCOB;

— chopMHUpOBaTh YMEHUSI PEIIaTh pPacUYETHBIC 3aJlayu C
SABHO  3aJlaHHOM  (PU3MYECKOW  MOJENbI0,  UCIOJb3Ys
¢u3nYecKkue 3aKOHbl M TPUHIUIBI; HAa OCHOBE aHallu3a
yCIIOBUA 3a/lauyu BbIOUpaTh (U3UUECKYIO MOJIENb, BBIICISTH
¢du3ndeckue BeIWYUMHBI U (HOPMYIbl, HEOOXOAUMBIEC NJIsi €
peuieHus, MPOBOJUTH PACUEThl U OLEHUBATh PEATBLHOCTh
MOJIy4YEHHOTO 3HAY€HUsA (PU3NYECKOW BEJIMYMHBI; PEIIaTh
KaueCTBEHHbIE 3a/1auu, BBICTpauBast JIOTUYECKH
HETIPOTUBOPEYUBYIO ILIENOYKY PACCYKICHHM C ONOpOM Ha
W3YYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH M  (PU3HUYECKUE
SBJICHUS,

—chopMHpOBaTh  yYMEHHUS  YYUTHIBaTb  T'PAHULBI
MIPUMEHECHUS U3YYECHHBIX puznyeckux MOJCIICH:
MaTepualbHas TOYKAa, WHEPLUHAIbHAs CHCTEMa OTCYETa,
UJCANbHBIA Ta3; MOJEIU CTPOEHUsS Ta30B, JKUIAKOCTEH H
TBEPABIX TEJI, TOYECUHBIA DSJICKTPUYECKUWA 3apsl, slepHas
MOJZIEJIb aTOMa, HYKJIOHHAas MOJEJIb AaTOMHOIO spa IIpH
penieHnn (PU3NIEeCKUX 3a/1a4;

— c(hopMupoBaTh COOCTBEHHYIO MO3UIMIO TI0O OTHOIIEHUIO
K (usnueckol uHOpMaIuU, TMOJy4YaeMou U3 pa3HBIX
HMCTOYHHUKOB, YMETh HCIOJb30BaTh LHU(PPOBBIE TEXHOJIOTHH
JUIsl  TIOMCKa, CTPYKTYpPUpPOBaHHUA, HMHTEPIpPETAUUd U
[IPEICTaBICHUSA yueOHOMI u Hay4YHO-TIOMYJIIPHON
uHpopManuu; pa3BUTh YMEHUS KPUTUYECKOTO aHallu3a
noJtyqaeMoi HHpopMaluu;

— BJIaJIETh OCHOBHBIMU METOJaMU HAy4HOI'O II03HAHMS,
UCHOJB3YEMbIMU B (DU3MKE: TPOBOJUTH HpsIMbIE U
KOCBEHHBbIE M3MEpeHMs] (U3NYECKUX BEJIMYMH, BBIOMpas
ONTUMAJbHBIA CIIOCOO M3MEPEHUS] U HCIOJb3YSl W3BECTHbBIE
METOJbl OLIEHKM MOTPEIIHOCTEN W3MEPEHUM, IPOBOJIUTH
HCCJIEIOBAaHUE 3aBUCHUMOCTEH (U3MUECKHX BEJIUYUH C
UCIIOJIb30BaHUEM OpsMBIX ~ U3MEpPEHUH, OOBSACHSTH
MOJIyYeHHBIE PE3YNbTaThl, UCHOJIb3YsS (PU3NUYECKHE TEOPHH,
3aKOHBI M TIOHSTHS, U JIeNaTh BBIBOABL; COOMIOAAThH MpaBuia
0e3omacHOro TpyJla NpH MPOBEACHUM HCCICAOBAHUN B
pamKax y4eOHOTO AKCIIEPUMEHTA U y4eOHO-
MCCJIEIOBATENIbCKOM ~ JESTENBHOCTH € KMCHOJb30BAaHUEM
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U(POBBIX H3MEPUTENBHBIX YCTPOWCTB M JaOOPATOPHOTO
obopynoBanus; CHOPMHUPOBAHHOCTh TPEJACTABICHUNA O
METO/IaX MOJYYCHUS HAyUYHbIX aCTPOHOMUYECKUX 3HAHUI;

— OBIIQJICTh ~YMEHUSAMU paboTaTh B Tpymme C
BBITIOJTHEHUEM PA3JIMYHBIX COLMANBHBIX POJICH, IIIaHUPOBATh
paboTy TpyHmbl, pallMOHATBFHO pacHpedeisiTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OIICHUBATH BKJIaJl
KaXJ0ro W3  YYaCTHMKOB  TpYyNIbl B  pEIICHUE
paccMaTpuBaeMoi poOIeMBbl;

— copMUpPOBaTh YMEHHUS PACIO3HABATh (PUINUYECKHUE
ABJICHUS (IIPOLIECCHI) U OOBACHATh UX HA OCHOBE M3YUYEHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE
JABW)KEHHE, CBOOOJHOE TMAJeHHE Tel, JBW)KEHUE IO
OKpPY>KHOCTH, WUHEPLIHNS, B3aMMO/ICIICTBHE Te,
Kose0aTeNbHOE BIDKEHUE, PE30HAHC, BOJHOBOE JIBIKEHUE;
g dy3usi, OpOyHOBCKOE JIBHIKEHUE, CTPOEHUE JKUJKOCTEN U
TBEPABIX TeJ, HM3MEHEHHEe oObeMa Tel MpH HarpeBaHUU
(oxnaxkieHuu),  TEIJIOBOE  pPAaBHOBECHE,  HMCHApEHHE,
KOHJCHCALlWSA, TIUIABJICHUE, KPUCTAIM3AIUs, KHUIICHHE,
BJIAKHOCTH BO3.lyXa, CBA3b CPEIHEW KHMHETUYECKOW dHEPTUU
TEIUIOBOTO  JIBIDKEHUS ~ MOJIEKYl €  aOCOJIOTHOU
TEMIIEpPATypol, TMOBBILIEHUE [JaBJICHHUs Tra3a IpU €ro
HarpeBaHuU B 3aKPBITOM COCYE, CBSI3b MEXKYy MapaMeTpaMu
COCTOSIHMSI Ta3a B H30Ipoleccax; >3JIEKTpU3auus Tell,
B3aMMOJICICTBHE 3apsi10B, HArPEBaHUE MIPOBOJHUKA C TOKOM,
B3aMMOJICIICTBHE MarHuTOB, SJIEKTPOMAarHUTHAs WHIYKLUA,
JACHCTBHE MAarHUTHOTO TIOJiI HA TPOBOJHUK C TOKOM U
ABWOKYIIMICS 3apsl, OSJICKTPOMArHUTHBIE KOJNCOaHHS U
BOJIHBI, OpSIMOJIMHEMHOE ~ paclpoCTpaHeHHE CBETa,
OTpa)k€Hue, IpesioMyieHue, UHTepdepeHuus, nudpakaus u
MOJIIPU3aIUsl CBETA, IUCIIEPCHs CBETA; (POTOIEKTPHUUCCKUN
s deKkT, cBeTOBOE AaBJICHUE, BO3ZHUKHOBEHHUE JMHEWYATOIO
CIEKTpa aToMa BOAOPOJA, €CTeCTBEHHAs M HCKYCCTBEHHAas
pPaZ0aKTUBHOCT;

— copMUpOBaTh YMEHHUS TMPUMEHSATh  IOJIyYECHHBIE
3HaHUA JJ11 OOBSICHEHUs YCIOBUN MPOTEKaHUS (PU3NUECKUX
ABJICHUH B TPUPOAEC M ISl NPUHATUS TPAKTUYECKUX
pelieHnid B TOBCEAHEBHOM JKU3HU JUII OOCCIICUSHUS
Oe3omacHOCTH MpU OOpaIieHuH ¢ OBITOBBIMH MPUOOpaMU U
TEXHHYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3[0POBBS U
COONIOICHUS ~ HOPM  DKOJIOTMUECKOTO  TMOBEACHHUS B
OKpy)XallIlel  cpeie;  MOHUMaHHE  HEOOXOIMMOCTH
NPUMEHEHUS JOCTWKCHUH (U3UKM W TEXHOJIOTUH Jis
paIMoOHATIBHOTO MTPUPOIOTIOIB30BAHUSI.
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