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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
YUYEBHOM JUCHUILIAHBI « PU3UKA»
1.1. MECTO YYEBHOM JUCHUILJIMHBI B YYEBHOM ILJIAHE

VYyeonast nucuuminuna [1/1.02. dusuka pazpaborana Ha OCHOBE TpeOOBaHUH,
cootBeTcTBYIOIMX PI'OC COO, ®I'OC CIIO 1o cneuunansuoctu CI10 15.02.14
OcHawenue cpedcmseamu a8mMoMamu3ayuL MexHoI02ULeCKUX npoyeccos u
npouz8o00cma (no ompacisam) u nojoxkeHuu denepaabHON OCHOBHOM
obmreobpazoBarensHoi mporpamMmmbl COO (nmanee — @OIT COO), a Takke ¢ yueTom
nonyuyaemon creruansHoctu CIIO.

B cootBerctBHmM ¢ ®I'OC COO yuebnas aucrurumaa [1]1.02. dusuka BXOIuT B

NpeAMEeTHYI0 o0sacTb «EcTecTBeHHbIE HayKW» U SBISETCS 00s3aTeNbHOM A
n3ydeHus. YaeOnas aucrurinaa [1)].02. dusnka nzydyaercs Ha yriryOJeHHOM yPOBHE.

Pabouas mporpamma o61meoopazoBarenbHoi yaeOHo# auctmminab [1]1.02.
®u3nKa ABISETCS COCTABHOM YacThIO MPOrPAMMHO-METOANYECKOTO COMTPOBOXKACHUS
OII CIIO na 6a3e ocHOBHOTO 00111€TO 00pazoBanus ¢ noiaydeHueM COO, peanuzyeMon
B [lomurexanueckoMm kojutemke bI'TY.



1.2. PE3YJIbTATBI OCBOEHUAYYEFHOM JUCIHUATLIAHBI

Nzyuenne yueOnou nuctmminabl «I1/].02. ®dusnkay Ha ypoBHE CpEIHETO
o01iero 00pa3oBaHMs HAMPABIICHO HA JTOCTHKEHUE CIICTYIONTUX IeJIe:
— ¢opMUpOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIINXCSI K HAYYHOMY HU3YYEHUIO

MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYAIbHBIX U TBOPUYECKHUX CITOCOOHOCTEM

— pa3BUTHUE NPEICTABICHUN O HAYYHOM METOJI€ O3HAHUA U (POPMUPOBAHHE
HCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSM;

— ¢opMUpOBaHHUE HAYYHOT'O MUPOBO33PEHUSI KaK pe3ysibTaTa U3yUeHHUsI OCHOB
CTpOeHUs MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

— (¢opMUpOBaHUE YMEHHI OOBICHSTH SBJICHUS C UCTIOIb30BaHUEM (PU3NUECKUX
3HAHUM U HAyYHBIX JJOKA3aTEIbCTB;

— (opMHpOBaHUE IPEACTABICHUNA O PO PU3NUKU IJIs1 PA3BUTHSI IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHH;

— pa3BUTHE MPEACTABICHHN O BO3MOXKHBIX cdepax Oyayuieil npogeccuoHalIbHOU
NEeSTENbHOCTH, CBA3AHHBIX C (DU3UKOM, MOArOTOBKA K JalbHEiIIeMy OOyYeHHIO B 3TOM
HaIlpaBJICHUU.

JlocTrkeHune 3TuX Liejaeil o0ecneunBaeTcsl pelieHUeM CIEAYOIuX 3a1a4 B
npouecce uzydeHus: yuyeOHo aucuuruinHbl «I1J[.02. ®dusuka» Ha ypOBHE CpPEIHEro
o0rmrero 0opa3oBaHus:

— TMpHOOpeTeHHEe CHUCTEeMBbl 3HAHUW 00 OO0mHX (QHUIUYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DU3HKY, DJIEKTPOIMHAMHUKY,
KBaHTOBYIO (PM3HKY M JIEMEHTBI aCTPOPU3HKHY;

— (dopMupoBaHHE YMEHUN MPUMEHAThH TEOPETUUYECKUE 3HAHUS Il OOBSICHEHUS
bu3MYeCKUX SBJICHUN B MPUPOJAE M JJII TPUHATUS MPAKTUYCCKUX PEIICHUH B
MOBCEJHEBHOM JKU3HU;

— OCBOEHHE CIT0OCOOOB PCHICHUA PAa3JIMYHBIX 3aJ1a4d C ABHO SaﬂaHHOﬁ (1)I/ISI/IIICCKOI‘/’I
MOZACJIBIO, 3a/1a4, ITOAPAa3yMCBAOIINUX CAMOCTOATCIIBHOC CO3aHHNC (l)HSI/I‘{eCKOIZ MOACIIN,
aﬂeKBaTHOﬁ YCIOBUAM 3a1a49M, B TOM YHCJIC 3ada49 HHKCHCPHOI'O XapaKTEpa,

— IIOHMMAaHHC (1)I/IBI/ILICCKI/IX OCHOB M IIPUHIIHUIIOB I[GﬁCTBHH TCXHUYCCKHUX YCTPOﬁCTB u
TCXHOJIOTHYCCKHUX IIPOLCCCOB, UX BIIMAHUA Ha OKPYKAIOIIYIO CPCOY,

— OBJIAJICHUE METOJAaMU CaMOCTOATENIBHOIO IUIAHUPOBAHUSA U INPOBEICHUS
bu3znyecKuX IKCIEPUMEHTOB, aHAIM3a U MHTEpHpETalui WH(GOPMaLUU, OMpPeaeICHUs
JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIIbTATA;

— CO37aHue YCIOBMM Ui DPa3BUTUS YMEHUHW IIPOEKTHO-HCCIEI0BATEIBCKOM,
TBOPYECKOM JESATEIBLHOCTH; pa3BUTHE HHTEpeca K cdepam mnpodeccuoHaTbHOM
JESTENbHOCTH, CBA3AHHOU C (PU3UKOM.



B pamkax ocBOeHHUS MPOrpaMMBbl YYEOHOU JUCIUTUIMHBI Y 00y4YarOmuXCs

bopMupyIOTCS 001IHEe KOMIIETEHIMHU:

Kox

HaumeHnoBanue 00IUX KOMII€TEHIMIA

OK 1

Bri6upaTh ciocoObl perienus 3a1a4 npoecCuoHaNIbHOMN 1eATeIbHOCTH,
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM

OK 2

Hcnonb30BaTh COBPEMEHHBIE CpPEIACTBA IIOMCKA, aHauu3a u
MHTEpHpeTanuu nHGopMauuu U HHGHOPMAIMOHHBIE TEXHOJIOTUHN IS
BBINOJIHEHUS 33,124 NPOPECCUOHANIBHOMN AEATEIbHOCTH

OK 3

[TnanupoBaTh M peann30BbIBaTh COOCTBEHHOE MPOPECCHOHAIBHOE U
JUYHOCTHOE PAa3BUTHE MPEANPUHUMATEIBCKYIO JIEATEILHOCTD B
npodecCHOHANIbHOU cepe, HCTI0JIb30BaTh 3HAHUS 1O (PMHAHCOBOM
I'PAMOTHOCTH B Pa3JIWYHBIX JKH3HEHHBIX CUTYaITUsIX

OK 4

D¢ heKTUBHO B3aUMOJICUCTBOBATh M pabOTaTh B KOJUIGKTUBE U KOMaH/Ie

OK 5

OcCynIeCTBIATh YCTHYIO M TUCBMEHHYI0 KOMMYHHUKAILIUIO HA
roCy1apCTBEHHOM sA3bIKe Poccuiickoint Penepanuu ¢ y4eToM
0COOEHHOCTEN COIMAJIBHOTO U KYJBTYPHOIO KOHTEKCTa

OK 6

[IposABAATH rpaXkIaHCKO-IIATPUOTUYECKYIO IMO3ULIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE HA OCHOBE TPAJAMIIMOHHBIX 00IIIeYeI0BEUYECKIX
LIEHHOCTEMN, B TOM YMUCJIE C YYETOM FapMOHMU3AIIMU MEKHALIMOHAIBHBIX U
MEXKPEJUTUO3HBIX OTHOLIECHHUH, TPUMEHSATH CTAaHIaPThI
AHTHUKOPPYHIMOHHOTO MTOBEICHUS

OK 7

CopeiicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH Cpebl,
pecypcocOepeKeHHI0, TPUMEHSITh 3HaHUsI 00 U3MEHEHUU KIIMMarTa,
MPUHILUIBI OEPEKITUBOTO MPOU3BOACTBA, 3P (PEKTUBHO NEHUCTBOBATH B
Ype3BbIYAWHBIX CUTYAIUIX

OK 8

Hcnonb3oBaTh cpeicTBa GU3MUECKON KYJIbTYPhI JIsi COXPAaHEHUS U
YKpEIJIEHUs 370POBbsl B Ipoliecce NPohecCHOHATBHON NESTENbHOCTH U
1oJiIepKaHusl HEOOXOAMMOI0 YPOBHS (PU3NYECKOM MOATOTOBICHHOCTH

OK 9

[Tonp3oBaThCs MPoheCCHOHAIBHOM TOKYMEHTAIIUCH Ha
rOCYJJApCTBEHHOM M MHOCTPAHHOM SI3bIKAX.

Y npo(ecCuOHATbHbIE KOMIIETCHIIMH:

KO}I HaumMmeHnoBaHue BHUIO0B 1¢ATCJIBbHOCTH U l'[pO(l)eCCI/IOHaIILHLIX KOMHeTeHHI/Iﬁ
B/l 2 OcymecTBIsITh COOPKY M anpoOaIuio MoieIei 3JIeMEHTOB CUCTEM
ABTOMATHU3AIMH C YIETOM CIENU(DUKN TEXHOJIOTHYECKUX MPOIECCOB
[IK 2.1 | OcymiecTBiasth BBIOOp 000PYIOBaHUS U SJIEMEHTHOM 0a3bl CUCTEM

ABTOMATH3allMHM B COOTBETCTBHH C 3aJJaHUEM U TPEOOBaHHEM
pa3paboTaHHON TEXHUYECKOHW JOKYMEHTAIIMM Ha MOJIEIIb DJIEMCHTOB
CHCTEM aBTOMATHU3AllUHN




Komnerennuu, chopmupoBaHHble OOYyYaIOMIMMUCS MPU U3YYCHUH IUCIUILTAHBI
obmreoOpazoBarensHoro mukia I[1/1.02. ®usuka, yriyOonsioTcs W PaCIIUPSIOTCS B
mpolecce W3y4YeHUs JTUCHUIUIMH OOIIeryMaHUTapHOTO, OO0mIenpodhecCuOHATHHOTO
IIUKJIA, @ TAKXKE OTJEIBHBIX AUCIUIUIMH npodeccuonanbubix moayei OITOII CIIO.

Pe3ynmbraTaMu OCBOCHHS MPOTPAaMMBl YUEOHOW JUCIUIUIMHBI OO0YJarOIUMUCS
SIBJISTFOTCSI:

JINYHOCTHBIE Pe3YabTAThI

I'pasicoanckoe 6ocnumanue:
— c(hopMHPOBAaHHOCTH TPAXKIAHCKOHN MO3UIIMU 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJ€HA POCCUHUCKOTO OOIIECTBa;
— MPUHITHE TPAJAULMOHHBIX 00IIEYETOBEYECKIX TYMaHUCTHUECKHUX H
JIEeMOKPAaTUIECKHIX [IEHHOCTEH;
— TOTOBHOCTh BECTH COBMECTHYIO [ESTEIBHOCTh B MHTEpEcax TIPakIaHCKOTO
o0miecTBa, y4yacTBOBaTh B CaMOYIPAaBIEHWH B IIKOJIE H JCTCKO-IOHOIIECKHX
OpTaHU3AINSAX;
— yMEHHE B3aUMO/JICHCTBOBATH C COIMATLHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX
(GYHKIMAMU ¥ Ha3HAYCHUEM;
— FOTOBHOCTb K TYMaHUTApPHON U BOJIOHTEPCKOM IEATEIBHOCTH.

Ilampuomuueckoe socnumanue:
— c(hopMHPOBAaHHOCTH POCCUICKON IPpaKTAHCKOW WACHTUYHOCTH, TATPUOTU3MA,
— [IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM; TOCTIKEHUsIM Poccrn B
buU3HUKe U TEXHUKE.

/Jlyxoeno-upascmeennoe éocnumanue:
— c(hopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUUYECKOTO MOBEICHNUS;
— CmocoOHOCTh OILIGHWBAaTh CUTYallMI0 W MPHHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
AESITENFHOCTH YUEHOTO;
— OCO3HAHME JIMYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYHUBOTO OYIyIIETO.

Icmemuueckoe 6ocnumanue:
— ACTETHYECKOE OTHOIICHUE K MUPY, BKIIIOYAst SCTETUKY Hay4YHOTO TBOPYECTBA,
npuUCyIero (pu3n4eckoil Hayke.

Tpyoosoe socnumanue:
— HMHTEpEeC K pazIu4HbIM chepaM NpodecCHOHATBHOU NEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3UKON U TEXHUKOM, yMEHUE COBEpIaTh OCO3HAHHBINA BHIOOP Oymyrieit
npodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KIU3HECHHBIC TUIAHBI,
— TFOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BAHUIO B 00JIACTH (PU3UKU
Ha MPOTSHKEHUU BCEH )KU3HMU.

JKonozuueckoe socnumanue:
— c(hopMHPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPhI, OCO3HAHUE TI00AIBHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIEeM;
— IUIAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUN B OKPYKAIOLIEH CpPeZle HA OCHOBE

3HAHMUS LEJIeH YCTOUUMBOIO Pa3BUTHs YEJIOBEYECTBA;



— pacIIMpeHHE OMbITA ACITSIHHOCTH IKOJIOTUICCKON HAIIPABIEHHOCTH HA OCHOBE
MMEIOITUXCS 3HAHUH 110 (hU3HUKE.

Ilennocmu nayunozo nosnanus:

— c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HUECKON HAYKH,

— OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTeNIbHOCTH, TOTOBHOCTh B TPOIECCE WM3YUYEHUS
GU3UKKM  OCYNIECTBJIATH  TPOCKTHYID W HCCIEJOBATEIbCKYI0  JIEATEIbHOCTD
WHIUBUYaJIGHO U B TPYTIIIE.

B mporecce IOCTHKEGHHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOTPAMMBI
cpemHero oOmiero oOpas3oBaHus MO (QU3UKE y OOYYarOMIMXCS COBEPIICHCTBYETCS
IMOYUOHANLHBIU UHMELIeKM,, TIPEATIoNAraronii ChOPMUPOBAHHOCTH:

— CaMOCO3HAHUS, BKITFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOITMOHAIBHOE
COCTOSIHWE, BHJICTh HAIIPaBJICHUS Pa3BUTHsI COOCTBEHHOH AMOIMOHAIILHOM Chephl, ObITH
YBEpPEHHBIM B ce0e;

— camope2yiupo8anus, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTH 3a CBOE TIOBEJICHUE, CIIOCOOHOCTD Al THPOBATHCS K IMOITMOHATILHBIM
M3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

— GHYMpeHHel Momusayuu, BKIIOYAIONIEH CTpeMJIeHHe K JOCTIKCHUIO IeNIU U
yCcrmexy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JIEMCTBOBAaTh, HCXOJs W3 CBOUX
BO3MOKHOCTEH;

— omnamuu, BKIIOYAIOMEH CIOCOOHOCTh IMOHUMATh AMOIIMOHAILHOE COCTOSTHHUE
JAPYTHX, YYUTHIBATh €T0O MPHU OCYIISCTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHIO M
COTIEPEKUBAHUIO;

— COYUANbHBIX HABLIKOS, BKIFOYAIOIINX CIIOCOOHOCTD BBHICTPAaNBaTh OTHOIICHHUS C

JIPYTUMHU JIIOAbMH, 3a00TUTHCS, IPOSIBISATH HHTEPEC U pa3peiaTb KOHPIUKTHI.

MeranpeaMeTHble Pe3VJbTAThI

YHuBepcaJbHbIe MO3HABATEIbLHbIE

necTBusa bazoevie nocuueckue oeiicmeus:

— CaMOCTOSTEILHO (hOPMYJIMPOBATH M aKTYaJIU3UPOBATH IIPOOIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

— ONPEAEATh IEIU AEATeIIbHOCTH, 3aJ]aBaTh MapaMeTPhbl U KPUTEPUHU UX
JIOCTYIKCHHS,

— BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSX;

— pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHATN3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBHI B JEATEIbHOCTD, OIIEHUBATh COOTBETCTBHUE PE3yJIHTATOB
1IEJISIM, OIIEHUBATh PUCKH TOCIICICTBUH JEATEILHOCTH;

— KOOPJIMHUPOBATH U BBITIOJIHATH PAOOTY B YCIOBUSAX PEATBbHOTO, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BHBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3zoevie uccneooeamenvckue oeiicmeust:



— BJIa/IETh HAYYHON TEPMHUHOJIOTHEN, KIIFOUEBBIMU MTOHATUSIMHU U METOJIaMU
(bu3HYeCcKoi HayKH;

— BJIaJIeTh HaBbIKAMH y4€OHO-UCCIIE0OBATENLCKON U MPOEKTHOM JNEATENIbHOCTH B
o0nacti (QU3UKU; CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY MOMCKY
METOJIOB pelIeHUs 3a7ady (U3NYECKOTO COACPKAHUSA, NPUMEHEHUIO Pa3IuYHbIX
METO/I0B ITO3HAHHSI;

— BIJIQJIETh BHJAMH JIEATEIBHOCTH MO [MOJYYEHUIO HOBOIO 3HAHMS, €ro
MHTEpHpETalny, MpeoOpPa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJIE IIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

— BBUBIIATh TMPUYMHHO-CJIEICTBEHHBbIE CBA3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUraTh TUIIOTE3Yy €€ PEIICHUs, HAaXOAUTh apryMEHThl JUIsl JI0KA3aTelbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

— aHAIM3UPOBATh MOJYUYEHHBIE B XOJ€ PEIICHHUS 3aJaul Pe3yJIbTaThl, KpUTHUECKU
OLICHMBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

— CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTeNbHOM
JESITENbHOCTH, B TOM YHCIIE TIPU U3YYEHUU (DU3HKHY;

— J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLEHUBATH PUOOPETEHHBIH OIBIT;

— YMETb [IEPEHOCHUTH 3HAHUS MO (PU3HUKE B IPAKTUUECKYIO 00JIACTh
KU3ZHEJIEATEIbHOCTH;

— YMETb UHTEIPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JacTell;

— BBIJIBUTaTh HOBBIE UJIEU, IPEAJIAraTh OPUTMHAIIBHBIE TIOJIX0/IbI M PELIEHUS; CTABUTh
po0JIEMBI U 33J1a4H, JOIYCKAIOLIUE AJIbTEPHATUBHBIE PEIICHNUS.

Paboma c unghopmanuei:

— BJAJETh HaBbIKAMU TMOJYy4YeHUs HHPOpMaUUU (PUINYECKOTO COAEpKaHUA U3
MCTOYHUKOB Ppa3HBIX THUIOB, CaMOCTOSITEIbHO OCYLIECTBJISATh IIOMCK, aHau3,
CUCTEMATH3aLlMI0 W MHTEpHpeTalui HHQOpMalMM pPA3JIMYHBIX BHUIOB U  (GopM
IPEJICTaBICHNUS;

— OLICHUBATh JIOCTOBEPHOCTh UH(POPMALIUY;

— HCIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHHUKAlIMOHHBIX TE€XHOJOTHH B
pelIeHNd KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX ¥ OpraHM3allMOHHBIX 3a1ad C
coOmoaeHueM TpeOOBaHMM  SPrOHOMUKHM, TEXHUKH O€30MaCHOCTH, THTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M OSTUYECKHUX HOPM, HOPM HH(DOpPMAIMOHHON
0e301acHOCTH;

— CO03/JaBaTh TEKCThl (DU3UYECKOTO COAEpP)KaHUA B Pa3IMYHBIX (POpMATAX C YyUETOM
Ha3HAuYeHUd HHPOpMAalUd WU LEJIEBOM ayJIWTOPHUH, BBIOMpAs ONTUMAIBHYIO (opmy
MPEICTABIICHUS U BU3yaJIU3al1U.

YHuBepcajbHble KOMMYHUKATHBHbIE
neiictBust Qouienue:
— OCYIIECTBIISITH OOIICHHE Ha YPOKaX (PU3UKH U BO BHEYPOUHOU JNESITEIHHOCTH;
— pacmno3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CUTYaIlui U CMATYaTh KOH(MIUKTHL,
— Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.
CoemecmHnasn oeamebHOCMb:



— [OHUMATh U UCIOJIB30BaTh MPEUMYILECTBA KOMAHAHON U UHIUBUAYaIbHON padOTHI;
— BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHI ¢ y4€TOM OOIIKUX UHTEPECOB
Y BO3MOKHOCTEH Ka)KJI0T0 YieHa KOJUIEKTHUBA;

— INPUHHAMATH LIEJIM COBMECTHOU JESITENBHOCTH, OPTaHU30BbIBATh U KOOPJAMHHUPOBATH
JNEUCTBUS MO €€ IOCTMIKEHHIO: COCTABIIATH IUIAH JEHCTBUM, PACIpENENsaTh POIU C
y4€TOM MHEHHUW YYaCTHUKOB, OOCYK/J1aTh PE3YJIbTATHl COBMECTHOM pabOTHI;

— OLIEHMBATh KAYECTBO CBOETO BKJIAJa M KaXKJI0I0 YYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yNbTatT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

— IpeIaraTb HOBBIE NMPOEKTHI, OLEHUBATh UAEU C TTO3ULIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

— OCYILECTBIIATH IO3UTUBHOE CTPATErMYECKOE ITOBEICHUE B Pa3JIMYHbIX CUTYaLHsX,

IIPOABJIATE TBOPUYCCTBO U BOO6p3)K€HI/I€, OBITH HWHHUIIMAaTUBHBIM.

YHuBepcajbHble peryJjisiTUBHbIE eiiCTBUS
Camoopzanuzayus:
— CaMOCTOSITENIbHO OCYIIECTBIISITh MTO3HABATENBHYIO JAEITEILHOCTh B 00IacTH (PU3UKH
1 aCTPOHOMUH, BBISBJIATH IPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a/1a4H;
— CaMOCTOSITCJIBHO COCTaBIIATh IUTAH PEIICHHS PAcUYETHBIX W KAYCCTBEHHBIX 3ajadv,
IJIaH BBIMOJTHEHUS TMPAKTUYECKOM paboThl C y4YETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHU;
— J1aBaTh OLIEHKY HOBBIM CUTYaIIHsIM;
— pacuIupsITh paMKH y4€OHOTO TpeIMeTa Ha OCHOBE JTUYHBIX TIPEIIOYTCHHIA;
— JIe7IaTh OCO3HAHHBINA BHIOOP, apTyMEHTHUPOBATH €T0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pelleHue;
— OIICHUBATh MPUOOPETEHHBIN OTIBIT;
— crmocoOCcTBOBaTh (HOPMHUPOBAHUIO U MPOSIBICHUIO IITUPOKON IPYIUIIUN B 00JIACTH
(U3HUKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.
Camoxkonmpoinn:
— J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JCSTEIBHOCTD,
OIICHHBATh COOTBETCTBHUE PE3YJIHTATOB IIEIISIM;
— BIIQJIETh HABBIKAMHU TIO3HABATEIHHOW DPEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JCHUCTBUN W MBICIUTEIBHBIX TMPOIECCOB, UX PE3yJIbTATOB U OCHOBAHMI; UCIOJIB30BAThH
puEMBI pedIESKCHH JIJIS OLICHKU CUTYAIlUH, BHIOOpA BEPHOTO PEIICHUS;
— YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX
cHWKeHUIO; Ilpunamue cedsn u opyux:
— MPUHUMATH ce0s1, TOHNMAsI CBOM HEAOCTATKH M IOCTOMHCTBA,
— MPUHUMATHh MOTUBHI U apTYMEHTBI JPYTUX MPU aHAIH3E PE3yJIbTaTOB ACATEIBHOCTH;
— MpHU3HaABaTh CBOE MPABO U MPABO JIPYTUX Ha OITHOKH.

IIpeanMeTHBbIE PE3VJIbTATHI
— TMOHHUMAaTh POJb (PU3UKKH B SKOHOMHYECKOH, TEXHOJOTHUYECKOM, IKOJOTHYECKOM,

COIMAJIEHON M 3TUYECKOU cepax NesTeIbHOCTH YEIOBEKa; POJb U MECTO (DU3UKH B
COBPEMEHHOW HAYYHOU KAPTUHE MHUPA; 3HAUEHUE ONKUCATEIbHON, CUCTEMATU3UPYIOLLEH,
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OOBSCHUTEIILHON M TMPOTHOCTHUYECKOW (PYHKIUN (U3MUECKOW TEOpUU — MEXaHUKH,
MOJICKYJIAPHON (DU3UKU, TEPMOIAMHAMUKH, DJIEKTPOJAMHAMHUKHU, CICIHAILHON TEOPHH
OTHOCUTEIHHOCTH, KBAaHTOBOW (DU3HKH; pOJib (HU3UYECKON Teopuu B (HOPMHPOBAHUU
MPEACTABICHU O (PU3NYECKON KapTUHE MHPA; MECTO (PU3NUYECKOW KapTUHBI MHUpa B
00IIIeM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUNA O IPUPOJIC;

— pa3inyaTh yCIOBUS MIPUMEHUMOCTH MOJIENe (PU3HUECKHUX TEN U MPOIIECCOB
(sBNEHUI ): MHEpLIMAJIbHAS CUCTEMA OTCUETa, a0COMIOTHO TBEPIOE TEIO0, MaTepUaTIbHAS
TOYKa, PABHOYCKOPEHHOE IBUKEHUE, CBOOOHOE Ma/IeHHEe, aOCOIOTHO yNpyTast
nedopmariusi, abCOTIOTHO YIIPYroe U a0COIIOTHO HEYNPYroe CTOJKHOBEHHUSI, MOJICIH
rasa, )KUJKOCTH M TBEPAOTrOo (KPUCTATUIMUYECKOTO) Teja, UAcaTbHBIN ra3, TOUeUHbIN
3apsili, OQHOPOJHOE AIEKTPUUYECKOE MOJIE U OTHOPOAHOE MArHUTHOE TOJIA,
rapMOHUYECKUE KOJIeOaHUs, MAaTEMAaTHUECKUN MasTHUK, UJI€aTbHBIN MPY>KUHHBINA
MasTHUK, TAPMOHHYECKHE BOJIHBI, HJI€ATTLHBIN KOJIeOATEIbHBIA KOHTYD, TOHKAS JINH3A;
MOJICJIEM aTOMa, AaTOMHOTO siipa ¥ KBAHTOBOM MOJIEJIN CBETA;

— pa3nau4arh yclIOBUsA (TpaHUIlBI, OOJACTH) NMPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHUMATh BCEOOMIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAHHMYCHHOCTH
WCMOJIb30BAHUS YACTHBIX 3aKOHOB;

— aHaJU3UPOBATh U OOBSICHATH MEXAHUYECKUE TMPOLECChl W SBJICHUS, HCIOIb3YS
OCHOBHBIE TOJIOKEHUS U 3aKOHbl MEXaHUKH (OTHOCUTEIBLHOCTh MEXaHUYECKOTO
IBIKEHUS, (OPMYJIbI KMHEMAaTUKH PABHOYCKOPEHHOTO JBIKEHMS, MpeoOpa3oBaHUs
lManunes nng CKOpOCTH U MEPEMEICHUS, 3aKOHbI HbIOTOHA, MPUHIIUN OTHOCUTEIBHOCTH
lanunes, 3akOH BCEMHUPHOTIO TSATOTEHHUS, 3aKOHBI COXPAHEHUS HUMIyJIbCa U
MEXaHUYECKON AHEPruu, CBs3b PabOThl CUJIbI C U3MEHEHUEM MEXaHUYECKOW SHEprud,
YCIOBUSI paBHOBECHUs TBEPAOrO Tena); MPU HATOM HCIOIb30BaTh MAaTEMaTUYECKOE
BBIpOKEHHWE 3aKOHOB, YKa3bIBaTh YCJOBHUS TNPUMEHUMOCTH (PU3NUYECKHX 3aKOHOB:
npeoOpa3zoBanuii ['anmuiesi, BTOpOro M TpeThero 3akoHOB HpOTOHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCA U MEXAHUYECKON SHEPrUHU, 3aKOHA BCEMUPHOT'O TATOTEHUS;

— aHAJIM3UPOBATH U OOBSICHITH TETUIOBHIE TIPOIIECCHI U SIBJICHHS, HCTIOIb3YsI OCHOBHBIC
nosokenuss MKT 1 3aKkoHBI MOJIEKYJISIpHOU (PU3UKU U TEPMOJIMHAMUKY (CBSI3b
JABJICHUS UCAIBHOTO T'a3a CO CPEAHEN KMHETUUECKON SHEPTUEN TEINIOBOTO JIBHKECHUS
Y KOHILICHTPALMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA CO CPEIHEN
KMHETHUYECKOW YHEPTUEN TEIJIOBOTO JIBUKEHHUS €0 YaCTHII, CBS3b JABJICHUS
MJICAJIbHOTO Ta3a ¢ KOHUEHTPALUKUEN MOJIEKYII U €r0 TEMIIEPATypOl, YPABHEHHE
MenneneeBa—Knaneiipona, nNepBblil 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
HHEPrYU B TEIJIOBBIX MPOLIECCaX); MPU TOM MCIOIb30BATh MATEMATHUECKOE
BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH ypaBHEHHS MeHaeneeBa—
KnaneripoHna;

— aHANMM3UPOBATh M OOBSACHATH DIIEKTPUUYECKHUE SBJICHUS, HUCIOJIb3Ys OCHOBHBIC
MOJIOXKEHUS ¥ 3aKOHBI 3JIEKTPOAMHAMUKH (3aKOH COXPAHEHHSI SJIEKTPUUYECKOTO 3aps/a,
3akoH  KylloHa, NOTEHUMAIBHOCTH  AJIEKTPOCTATUYECKOTO  TOJS,  HPUHLMII
CYIEPIIO3ULIUN BJIEKTPUUYECKUX IMOJEH, IPU 3TOM YyKa3blBas YCJIOBUS NPUMEHUMOCTH
3akoHa KyJioHa; a TakKe INPAKTUYECKH BaXKHbIE COOTHOLIEHWA: 3aKOHbI Oma s
y4yacTKa Lenu W Ui 3aMKHYTOM DJJIEKTPUYECKOM uenu, 3akoH Jxoyns—IJlenua,
npasuia Kupxroda, 3akonsr @apases 11 3JI€KTPoIn3a);
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— aHaJU3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHI U SIBICHUS, UCTIOIb3YS
OCHOBHBIC TIOJIO)KEHHMSI W 3aKOHBI DJJEKTPOJAMHAMHMKMA M CIELHAIBHON TEOpHH
OTHOCUTEIBHOCTH (3aKOH COXPaHEHHs 3JIEKTPUYECKOro 3apsaa, cuiaa Ammepa, cuia
Jlopennia, 3aKOH BJIEKTPOMAarHUTHOW WHAYKUUHU, mpaBwio Jlenma, cBa3p OJJIC
CaMOMHAYKIIMH B 3JIEMEHTE JIEKTPUUECKON LIETIH CO CKOPOCTHIO U3MEHEHHUS CUJIbI TOKA;
MOCTYJIAThI CIIEIUATBHON TEOPUHU OTHOCUTEIBHOCTU DUHINTEHHA);

— QAHAJIM3UPOBATh M OOBSICHATH KBAHTOBBIE IIPOLIECCHI W SIBJICHUS, HCIIOJb3Ys
MOJIOKEHUSI KBAHTOBOM (M3MKM (ypaBHEHHE DUHIITEHA 1711 poTorddexTa, nepBolil U
BTOpOM MOCTyJaThl bopa, mpUHIIMI COOTHOIIEHUs HeomnpeaenéHHocTeil [ elizenoepra,
3aKOHBI COXPAHEHUs 3apsI0OBOTO M MAacCCOBOI'O YUCEN U SHEPTUU B AJIEPHBIX PEAKIUSAX,
3aKOH PaJMOAKTUBHOIO pacmnaia);

— ONUCHIBaTh (U3MYECKUE TPOLECChl U  SBICHUS, HCIOJb3Ys BEJIMYMHBIL:
IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TE€la U CHCTEMBI TE€J, CUJIa, MOMEHT
CWIbI, JaBJECHHE, MOTCHLMAJIbHAs SHEPIrus, KUHETHUYECKAs HHEPrus, MeXaHW4ecKas
SHeprusi, paboTa CUJIbl; LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, CHIla
YOPYTOCTH, CHJIa TPEHUS, MOIHOCTb, SJHEPTHsI B3aUMOCHCTBH Tena ¢ 3eMiEl BOIU3U
e MOBEpXHOCTH, PHEPrUsl yHpPyroil aedopManuu MPYXKUHBI, KOJUYECTBO TEILIOTHI,
abCoIOTHasg Temmeparypa Tena, padoTa B TEPMOAMHAMHUKE, BHYTPEHHSS HHEPrus
UJCATBHOIO0 OJHOATOMHOTO Ta3a, padoTa WIealbHOrO ra3a, OTHOCUTENIbHAS BIAXHOCTb
Bo3nyxa, KIIJ[ waeasmbHOro  TEMJIOBOrO  JBUTATENs;  DJIEKTPUYECKOE  MOJE,
HaMpPsHKEHHOCTD 3JEKTPUYECKOr0 MOJsl, HAMPSXKEHHOCTh MOJS TOYEYHOrO 3apsjia WM
3apsSHKEHHOTO 1l1apa B BaKyyMe€ M B JUAJIEKTPHUKE, MOTEHLHUAT 3JEKTPOCTATHYECKOTO
MOJIs, PA3HOCTh IMOTEHLUHAJIOB, JJIEKTPOABWXKYINAS CHJIA, CHJIA TOKa, HANpPsKEHUE,
MOIIHOCTh TOKAa, JJIEKTPUYECKas] EMKOCTh IJIOCKOIO KOHJEHCATOpa, COMPOTUBJIICHUE
y4yacTKa UENU C MOCJIEAO0BATENbHBIM U MNapaJUIeIbHBIM COEIUHEHUEM PE3UCTOPOB,
DHEPrus AJIEKTPUYECKOrO0 IOJIsI KOHJEHCATOpa; WHIYKLUWS MarHUTHOrO  II0JI,
MarHUTHbBIA TOTOK, cwia AwmIiepa, HWHIYKTUBHOCTh, OJJEKTPOABUXKYIIAs CuUJa
CaMOMHAYKIIMH, SHEPIHsi MAarHUTHOIO IIOJS IPOBOJHUKA C TOKOM, PEJIATUBUCTCKUMN
UMIYJIBC, TIOJTHAS SHEPTUsl, SHEPTHUS MOKOSI CBOOOAHON YACTHIIBI, YHEPTHS U UMITYJIbC
(OoTOHA, MacCOBOE YMCIIO U 3apsi Apa, SHEPIHsl CBSA3H sIpa;

— OOBACHATH OCOOCHHOCTH TPOTEKAHUS (PUBMYECKUX SIBIICHHI: MEXaHUYECKOe
IBUKEHUE, TEIUIOBOE JIBDKEHHE YacTHIl BEUIECTBA, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKO€ JIBHKeHUE, AU dy3usl, UCTIapeHue, KUTIEHUE U KOHAEHCalus, MIaBJIeHue
M KpHUCTAJUIM3allMs, HANpPaBJIEHHOCTh  TEIUIONEpeNauu,  DJEKTpU3alus  Ted,
AKBUITOTEHIHAIIBHOCTh MOBEPXHOCTHU 3apsKEHHOIO IMPOBOJHUKA; JJIEKTPOMArHUTHAas
WHIYKIUS, CAMOMHYKIIMSA, pe30HaHC, UHTepdepeHIusa BOJH, Tudpakius, Jucrepcus,
MOJIHOE BHYTPEHHEE OoTpaxkeHue, potoanekrpuaeckuit a¢pdext (pororddexr), anbda- u
Oera-pacnajpl saep, raMMa-u3iaydeHue saep; (pusnueckue MPUHILMUIBI CIIEKTPAIbHOTO
aHanu3a u padoThI Ja3epa;

— OIPEAEIIATh HANPABJIECHUE UHAYKIMU MAarHUTHOIO ITOJISI IPOBOJAHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl Jlopenna;

— CTPOUTH U300paKeHUE, CO3/IaBAEMOE TUIOCKUM 3€PKajIoM, TOHKOM JIMH30M, U

paCcCUHUTBIBATD €TI0 XaPAKTCPHUCTHUKH,

12



— NPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUUYECKUE ITOHATHS, TEOPUU U 3aKOHBI JUIS
aHaJin3a U 00bACHEHUS (PU3NUECKUX MPOLECCOB, MPOUCXOIAIIMNX B 3BE3aX, B 3BE3THBIX
CHUCTEMax, B MEXIaJaKTUUECKOU cpesie; ABHKEHUSI HEOECHBIX Tell, HBOJIIOLUU 3BE3T U
Bcenennoi;

— TIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hU3MUECKOI BETMYMHBI OT APYTOM C
WCIIOJB30BAaHUEM IIPSAMBIX H3MEPEHHW: IpPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUpOBaTh pE3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3UYECKHX BEJIIMYUH B BHJIE
rpauKoB C y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEeH H3MEpPEHUM, JenaTh BBIBOABI IO
pe3yJbTaTaM UCCIEN0BaHNUS;

— TPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3MUYECKHX BEJIMYMH; MPU 3TOM BBIOMpATh
ONTUMAJIbHBIA METOJ HW3MEPEHHs, OLEHUBATh Aa0CONIOTHBIE U OTHOCHUTEIbHBIE
IIOrPELIHOCTU NPSIMBIX KOCBEHHBIX U3MEPEHUN;

— TPOBOAUTH OIIBITBI MO IPOBEPKE IMPEIIIOKEHHOW THUIIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, AHAJTU3UPOBATH MOJIyYEHHBIE
pEe3yJIbTaThl U JeNaTh BEIBOJ O CTATYCE MPEIIIOKEHHON TUIIOTESBI;

— OIKCBIBATh METOBI MOJYUYCHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;

— coOxrofaTh mpaBuiia 6€30MacHOrO Tpy/Ja MPHU MPOBEICHUU HCCIEAOBAHUN B paMKax
y4eOHOIO SKCHEPUMEHTa, MPAKTHKyMa M Y4eOHO-HCCIEA0BATEIbCKOM NPOEKTHON
JESATENbHOCTH C UCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOHCTB W J1abOpaToOpHOro
000pyI0BaHUS;

— pemiaTh pacy€THBIE 3aJaud C SBHO 3aJlaHHOM M HESABHO 3aJIaHHOW (hU3UYECKOU
MO/IEJIbIO: HA OCHOBaHUM aHAIN3a yCIOBUsSI OOOCHOBBIBATH BBIOOP (hM3HUECKOW MOJIENH,
OTBeYaroIIe TpeOOBaHUAM 3a/layu, MPUMEHATH (POPMYJIbI, 32KOHBI, 3AKOHOMEPHOCTH U
MOCTyJaThl (DU3UYECKUX TEOPUM MpU MCHOJb30BAaHUM MaTeMaTHYECKUX METOOB
pelIeHusl 3aJay, IPOBOJWTb PACUETbl HA OCHOBAHMU MMEKOLIUXCS JAHHBIX,
AQHAJIM3UPOBATh PE3YyJbTAaTbl M KOPPEKTUPOBATH METOAbl PELUICHUS C Y4ETOM
IIOJIyYEHHBIX PE3YJIbTATOB;

— pemaTh KadyeCTBEHHBIC 3aJaud, TpeOyIollue NPUMEHEHHUs 3HAHUA U3 Pa3HbIX
pa3fenoB MIKOJBHOTO Kypca (U3HKH, a TakKe HHTErpallid 3HAHUW W3 JAPYTUX
IIPEAMETOB  €CTECTBEHHOHAYYHOTO IMKJA: BBICTPAWBATh JIOTHYECKYH) LENOYKY
paccykJeHUM C OMOpod Ha H3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PUBHUECKHUE
SABJICHUS;

— HCIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSCHEHHUS OCHOBHBIX TNPUHIIUIIOB
paboThl M3MEPUTENBHBIX NPUOOPOB, TEXHHUUYECKUX YCTPOMCTB M TEXHOJOTUYECKUX
IIPOLIECCOB;

— TPUBOJUTH TNPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOLIEr0 MHUPa, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

— AQHAJIM3UPOBaTh U OLEHUBATh MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
AESITENbHOCTH YeJIOBEKa, CBA3aHHON ¢ (PU3MUECKUMHU MPOLIECCaMu, C TO3UIIH
DKOJIOTHYECKON 0€30MacHOCTH, IIPEACTABICHAN 0 paloOHaJIbHOM
MIPUPOJIOIIOIB30BAHUM, A TAKKE€ PAa3yMHOM MCIIOJIb30BAHUM JIOCTVMIKEHHM HAyKH U
TEXHOJIOTUM JIsl JaJIbHENUIIEro Pa3BUTHSI YEJIOBEUYECKOro OOIIECTBA;
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— TPUMEHATh pas3liiyHble CHocoObl paboTel ¢ uHbOpMalmedn (GU3nIecKoro
COJIEp’KaHUSI C UCIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHH: NpHU
TOM HCIIOJIb30BaTh COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUU Uil TIOWCKA,
nepepadoTKi ¥ TPEOBbSBICHUS Y4YeOHOM U HAay4YHO-TOMYJSpHOW uWHGOpMAIINH,
CTPYKTYpUPOBaHUS M HHTEpPOpeTaluud HWH(GOpMaLMU, MOJYyYEHHOW M3 pa3iIHMuHbIX
MCTOYHUKOB; KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyl0 MH()OPMAIHIO U OI[CHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWW, TaKk M HAa OCHOBE aHaIu3a
MCTOYHUKA MH(POPMALIHH;

— TpPOSIBIATh OPTraHMU3AIMOHHBIE M TO3HABATEIbHBIE YMEHHS CaMOCTOSTEIHLHOTO
nprOOpEeTEHUST HOBBIX 3HAHWH B TIPOIECCE BBIMOJHECHUS MPOCKTHBIX M y4eOHO-
UCCJEeIOBATENbCKUX paboT; paboTarb B Tpynmne C MCHOJHEHUEM Pa3IUYHBIX
COLIMAJIBHBIX pOJIeH, IUTAaHUPOBaTh pabOTy TPYMIbl, PAMOHAIBLHO paCHpeaesiTh
JeSTENbHOCTh B HECTAHJAPTHBIX CUTYaIIUSX, aJICKBATHO OLICHUBATh BKJIAJ KaXJIOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMAaTPUBAEMOM MTPOOIEMBI;

— MPOSBIIATH MOTHUBALIMIO K OyayIieH npodeccnoHalbHOM 1eSATENbHOCTH 110

CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TIPODUIISL.
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2. CTpyKTypa M coaepxanue y4e00u QM CUUIIINHBI

2.1. O0bémM yueOHOI TMCUMILIHHBI U BBl Y4eOHOH padoThl

Buna yueOHoii padoThI O0béMm B yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI 180

y4eOHOM TUCHHIIMHBI

B T 4 B (hOpME MIPAKTUUECKON OATOTOBKU 0

U o0mmero oonéma:

TeopeTuieckoe o0ydeHue 138
MPAKTAYECKUE 3aHATHUS 24
caMmocTosiTeNbHast paboTa 0
KOHCYJIbTallUH
IIpome:kyTouHas arrecrauus B popme 18
IK3aMeHa
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Conepxanue yueOHO JUCHUILTHHBI

Koxapl
KOMIIETECH-
Oo0bem B U,
yacax/B ToM | popmMupo-
HaumenoBanue amere s BARHIO
Conepxanue y4eOHOro MaTepuasia, JJjadoparopHbie padoThl U NPAKTHYECKUE 3aAHATHS, dopme KOTOPBIX
pa3aeyioB U TeM
caMoCTOsITeJIbHAs padoTa 00y4awimuxcs, KypcoBasi padora (mpoekr) (eciu nmpexycMoTpPeHbl) npakTuye- | cnocoocr-
CKOM ByeT
MMOATOTOBKMU | 3JICMEHT
NporpamMmm-
MbI
Paznen 1 Hay4Hblii MeTOJ NO3HAHMS IPUPOABI.
BBenenue ®dusnka — GpyHIaMEHTalbHas HayKa o pupojie. HayuHblil MeTo MO3HAHUS U METO/IbI OK 1
UCCleIoBaHus (PU3NYECKUX SBIICHUN. DKCTICPUMEHT U TEOPHsI B TIPOIECCE TTO3HAHUS OK 2
npuposl. Habmonenue u sxkcnepumeHT B Gusuke. CriocoObl n3MepeHus: Gpu3ndecKux OK 3
BEJIMYMH (aHAJOTOBbIE U LU(DPOBBIE M3MEPUTEIbHBIE TMPUOOPHI, KOMIBIOTEPHBIC OK 4
JTATYUKOBBIE cucTeMbl). [lorpemHocTi n3MepeHnii (pUu3n4ecKux BeJIHUrH (a0COMIOTHAS U 2/0 OK'5
OoTHOCUTeNbHAs). MoaenupoBanue (U3NYECKUX SIBJICHUN U MPOIECCOB (MaTepUaibHas OK 6
TOYKa, a0COJIFOTHO TBEPJI0E TEJIO, UeaTbHas KUJIKOCTh, UACATbHBIN ra3, TOUeUHbIN OK 7
3apsin). ['unoresa. dusnyeckuit 3aK0H, TPAHUIIBI €70 MpUMEHUMOCTH. DU3ndeckas Teopusl. OK 8
Ponb 1 Mmecto puszuku B opMUpPOBAaHUU COBPEMEHHON HAyYHON KapTUHBI MUPA, B OK 9
IIPAKTUYECKOMN NEATEIbHOCTH JIFOAEH I1K 2.1
Pasnen 2 MexaHuka 22/0
Tema 1. Mexannueckoe aBuxeHrne. OTHOCUTENIBHOCTh MEXaHUYECKOTO ABMkKeHu. Cucrema 8/0 OK 1
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orcuéra. [Ipsimast u oOpaTHas 3aJaun MEXaHUKU. Paaunyc-BeKTOp MaTepUaIbHON TOUKH, €TO
IPOEKIMHU Ha OCU cucTeMbl koopauHaT. Tpaekropus. Ilepemenienue, ckopocTsb (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTbh) U YCKOPEHHE MATEPUATIbHON TOUKHU, UX MPOEKIUU HA OCH
cucteMbl KoopauHat. ClloKeHne NepeMEIICHUI U CI0KEHUE CKOpOCTeN. PaBHOMEPHOE 1
PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHNE. 3aBUCUMOCTh KOOPANHAT, CKOPOCTH,
YCKOpEHUS U IyTH MaTepUaIbHON TOUKHU OT BpeMEHHU U uX rpaduxu. CBoOOIHOE MaieHUE.

Yckopenue cBoOOHOTO NaieHus. JBrxenue tena, OpolIeHHOTO MO/ YTIIOM K TOPU3OHTY. OK 2
3aBUCHUMOCTh KOOPIMHAT, CKOPOCTH M YCKOPEHUSI MaT€pUAIIbHON TOYKHA OT BPEMEHH U UX OK 3
rpaduxu. Kpusonuneitnoe nukenue. JBrmkeHne MaTepuanbHON TOYKH 110 OKPYKHOCTH. OK 4
VYrioBas u nuHeiHas ckopocTh. [lepuon u yactora obparnenus. [lentpocrpemuTenbHoOe OK 5
Kunemaruka. | (HOpMaJbHOE), KacaTelbHOE (TAHTEHIUAIBHOE) U MOJTHOE YCKOPEHUE MaTEPUATIbHON TOUKHU. OK 6
JlemoHcTpanumn OK 7
1. Mozaenb cuctemMbl OTCYETA, MILTIOCTPAIUSl KHHEMATUYECKUX XapaKTEPUCTUK JBUKECHUS. OK 8
2. CrocoObl UcclieI0BaHUS JBUKECHUI. OK 9
3. Unnroctpanus npenebHOro Nepexo1a 1 iBMEPEHUE MTHOBEHHOM CKOPOCTH. IIK 2.
4. IlpeoOpazoBaHue IBHKEHHM C UCIIOIb30BAHUEM MEXAHU3MOB.
5. [Tagenue Ten B BO3yX€ U B Pa3pEKEHHOM IIPOCTPAHCTBE.
6. Habmoienue ABM>KeHUs Teja, OPOIICHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.
7. HanpaBieHue CKOpOCTHU MPU JBUKEHUH IO OKPYKHOCTH.
8. CpaBHEHUE Iy TEM, TPAEKTOPUIA, CKOPOCTEN ABMKEHHS OJJHOTO M TOTO K€ TEJa B Pa3HbIX
CHCTEMAax OTCUETA.
Tema 2 IlepBbIi 3aKoH Herorona. HMuepumanbHbie cucreMbl otcu€ra. I[lpuHiung 6/0 |OK'1
JuHamMuka oTHOocutenbHOCTH ['anmuies. HennepuuanbHbie CUCTEeMbl OTCU€Ta (OIpeiesieHue, OK 2
npumepsl). Macca tena. Cuna. [Ipunuun cyneprno3uiiuu cui. Bropoit 3akon HetoTona s OK 3
MaTeprualbHOW TOYKU. TpeTuil 3axkoH HplOTOHA 111 MarepualbHBIX TOYEK. 3aKOH OK 4
BCEMHUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON U MHEPTHOU Macchl. Cuia OK'5
TSKECTU. 3aBUCUMOCTb YCKOPEHUSI CBOOOTHOTO MAJ€HUS OT BHICOTHI HAJl TOBEPXHOCTHIO OK 6
IUTAHETHI U OT reorpaduyecKkoi MHUpPOThL. JIBUKEHUE HEOECHBIX TeJl U UX CITYTHUKOB. OK 7
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3akonsl Kemiepa. [lepBas kocmuueckas ckopocts. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Bec tena, nemxkymerocs ¢ yckopenueM. Cuna tpenus. Cyxoe Tpenue. Cuia TpeHus
CKOJIBKEHUS U cuiia TpeHus nokost. Koadpuuuent tpenns. Cuna conpoTUBICHUS TPU
JBUYKEHUU TeJa B )KUJKOCTU WJIM rase, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOIO
nerxenus. Jlasnenue. ['mapocratudeckoe nasienne. Cuita Apxumena.

JdeMoHCTpanuu

l. HaGnronenue ABm>keHUsT Tell B MHEPIUAIBHBIX U HEMHEPIMAIBHBIX CHCTEMAaX OK 8
OTCU€Ta. OK 9
2. IIpyHIIMIT OTHOCUTEIHLHOCTH. [IK 2.1
3. CpaBHEHHE PaBHOACHCTBYIONICH MPUIOKEHHBIX K T€TY CHJI C POU3BECHUEM MaCChI
TE€JIa Ha €r0 YCKOPEHHE B MHEPLUAILHON CUCTEME OTCUETA.
4. PaBeHCTBO CWJI, BO3HUKAIOIIUX B PE3YJIbTATE B3AUMOJCUCTBHUS TE.
5. HeBecomocCTsb.
6. Bec Tenna npu yCKOPEHHOM MOABEME U NTAJICHHH.
7. LleHTpOoOEKHbIE MEXaHU3MBI.
8. CpaBHEHHE CHJI TPEHUS MOKOSI, KAYEHHUSI i CKOJIBKEHUSI.
Tema 3 AOCOII0THO TBEpIOE Teno. [locTynarenbHoe U BpalaTeaIbHOE JIBUKEHUE TBEPIOTO OK'1
Craruka teépaoro | T€JA. MOMEHT CUJIBI OTHOCUTEINIBHO OocH BpaieHus. [lnedo cuibl. CnoxxkeHue cu, OK 2
reaa IIPUJIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTu Tena. Y ciioBuUs paBHOBECHS TBEPIOTO OK 3
Tena. Y CTOMYMBOE, HEyCTOMUMBOE, O€3pa3InyHOE PaBHOBECHE. OK 4
JlemoHcTpanumn OK 5
1. YcnoBust paBHOBecHS. Y0 1ok 6
2. Buasl paBHOBECHS. OK 7
OK 8
OK9
[IK 2.1
Tema 4 Nmnynbe MaTepraibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX ToueK. LleHTp Macc cuctemsl 4/0 [OK'1
3aKkoHbI
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COXpaHEeHUs B

MaTCpUAIIBHBIX TOYCK. TeopeMa O IBMJKCHHUHU LICHTpA Macc. HMHYJILC CHJIBI 1 U3BMCHCHHUC

Mexanmke. | MMITyJIbCa TeJA. 3AKOH COXPaHEHHUs UMITyJIbca. PEakTUBHOE NBHKEHUE. MOMEHT MMITyJIbCa
MaTtepuaibHOW TOUKU. [IpesicTaBneHre o COXpaHEHUH MOMEHTA UMITYJIbCa B LICHTPAIbHbBIX
noyiax. Pabora cuibl Ha MajloM M Ha KOHEYHOM ImepemenieHuu. ['paduueckoe
npejcTaBiieHre padoThl cuiibl. MontHoCTh cuiibl. KuHeTnueckas sHeprust MaTepuaabHOM
Touku. Teopema 00 M3MEHEHWU KUHETUYECKOW HHEPTUU MaTEpUATbHOM TOYKH.
[ToreHuManbHbIe U HENOTEHIMANbHbBIE CUJIbL. [loTeHIManbHas sHeprus. [loTeHunanbHas OK 2
9HEpPrus ynpyro aeGpopMHUpPOBAHHOUN MpykuHbL. [loTeHlManbHas sHEprus Teja B OK 3
OJIHOPOJAHOM TpaBUTAlIMOHHOM TioJie. [loTeHInanpHas SHeprus Tejaa B rpaBUTAlIMOHHOM OK 4
1oJie OJJHOPOJIHOTO 11apa (BHYTpH U BHE 11apa). Bropas kocmMudeckasi CKOpocTb. TpeTbst OK 5
KOCMUYECKast CKOpOCTh. CBsI3b pabOThl HEMOTCHIMAIBHBIX CHUJ C W3MEHEHHEM OK 6
MEXaHUYECKOM SHEPIMHM CHUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKON SHEpIHH. OK 7
Yrpyrue u Heynpyrue CTOJIKHOBEHMS. Y paBHEHHE bepHyIun U1 MAeaabHOM KUIKOCTH OK 8
KaK CJIEACTBUE 3aKOHA COXPAHEHUS MEXAHUYECKON SHEPTHUU. OK 9
JdeMoHCTpanuu [IK 2.1
1. 3aKOH COXpaHEHHUs UMITyJIbCA.
2. PeakTUBHOE JIBUKECHHUE.
3. I3MepeHre MOIIHOCTH CHJIBI.
4. VI3MeHeHue SHepruu Teja Npy COBEPIICHUH PaOOTHI.
5. B3auMHbIe npeBpallleHUss KHHETUYECKOU U ITOTEHIMAJIbHOW SHEPTUM ITPU JCUCTBUU
Ha TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.
6. CoxpaHeHHE YHEPTUHU NMPU CBOOOTHOM TaJICHUM.
PA3JIEJI 3 MoviekyasipHasi (pU3MKA U TEPMOJAMHAMUKA. 26/0
Tema 1 OcHOBHBIE MOJIO0KEHUS MOJIEKYJIsipHO-KuHeTnuueckor Teopuu (MKT), ux onsitHOe 6 OK 1
OcHOBBI obocHoBanue. Juddysus. bpoyHoBckoe nBuxkeHre. XapakTep ABUKEHUS U OK 2
MOJIeKyJIspHO- | B3aUMOJICMCTBUS YaCTHUIL] BelleCTBA. MoIeIu CTPOEHUs Ia30B, )KUAKOCTEU U TBEPIBIX TE U OK 3
KHHeTHYeckoii | OOBSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX Mojieseil. Macca u pa3Mepbl MOJIEKYJT OK 4
TeOpHH.
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(atomoB). KonnuectBo BemectBa. [locrosunas ABorazpo. TemioBoe paBHOBECHE.
Temneparypa u cnocooOsl €€ usmepenus. lllkana remneparyp Llenscus. Moaeinb
uneanpHoro raza B MKT: yactuiiel ra3a ABMKYTCS XaOTUUECKHA U HE B3AUMOJIEVCTBYIOT
Ipyr ¢ aApyrom. ['a3oBbie 3akoHbl. Y paBHeHne MenneneeBa—Kianeiipona. AGcotoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JansToHa. M3omporieccs B

UJiealIbHOM Ta3e ¢ OCTOSIHHBIM KOJIMYeCTBOM BelecTBa. ['paduueckoe npeacraBieHue OK5
U30IPOIIECCOB: U30TEpMa, N30X0pa, n300apa. CBsA3b MEXKy aBICHUEM U CPEIHEH OK 6
KUHETUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOIO ABUKEHUS MOJIEKYJ UACAIBHOTO OK 7
ra3a (ocaoBHoe ypaBHeHrne MKT uzaeanbHoro ra3a). CBsi3b aOCOMOTHON TEMIIEpaTyPhI OK 8
TEPMOJIMHAMHUYECKOU CUCTEMBI CO CPEAHEN KUHETUUECKOW YHEPTUEN ITOCTYNATEIBHOTO OK 9
TEILIOBOI'O JIBMKCHUS €€ YaCTHII. I[IK 2.1
JlemoHCcTpanumn
1. Buneoposnuk ¢ 3aMChI0 peanbHOro OpOyHOBCKOTO JIBHIKEHHUS.
2. Juddysus xKuakocTei.
3. IlputskeHne MOJIEKYI.
4. Mopaenu KpUCTaIIMYECKUX PEIIETOK.
5. HabmogeHue u rcciieJoBaHUuE N30IPOLIECCOB.
Tema 2. Tepmonunamuueckas (T]l) cucrema. 3aganue BHEMIHUX yciioBuid uist T/ cuctemsl, OK 1
Tepmogunamuka. | BHelIHue u BHyTpeHHUE nnapaMmeTpsl. [lapamerpsl T/ cucTteMsl Kak cpeHUE 3HAYCHUSA OK 2
TemioBbie BEJIMYMH, OMUCHIBAIOIINX €€ HAa MUKPOCKONMMYECKOM YypoBHEe. HynmeBoe Hauano OK 3
MAaIlHHbI tepmoanHaMuku. Camonpou3BoJibHasg penakcanuss TJ[ cUCTEMBI K TEIIOBOMY OK 4
paBHOBECHIO. Mozenb NICAIBHOTO ra3a B TEPMOJUHAMUKE — CHUCTEMA YPaBHECHUM: OK5
ypaBHeHue Knamnelipona—Meneneesa u BBIpaKEHNUE U1 BHYTPEHHEN YJHEPTUH. Y CIIOBHS OK 6
MIPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHIIEHTPALUS YACTHL], BEICOKUE TEMIIEPATYPHI. OK 7
BrlpakeHne [ BHYTPEHHEHW OHHEPIMM OJHOATOMHOIO HJECAJIbHOIO Tasa. OK 8
KBasucraTuueckue u HeCTaTUUECKUE MPOIIECChl. DIeMeHTapHas padoTa B TEPMOUHAMUKE. OK9
Borunciienne pabotel no rpaduky npouecca Ha pV-auarpamme. Ternsonepenaya Kak [IK 2.1

croco0 m3MeHeHusi BHyTpeHHer sHepruu TJI cuctembl 6e3 coBepiieHust paboThI.
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KonBekiusi, TemionpoBoaHOCTb, u3iydyeHue. KonnuectBo Temnorsl. TemioéMKOCTh Tena.
VYaenpHas 1 MOJIApHAsl TEIUIOEMKOCTH BEIIECTBA. Y AENIbHAS TEIUIOTAa CrOpPaHUs TOIUIMBA.
Pacuér xonmyectBa TemnoTsl mpu temonepenaye. Ilonsrue o6 aanabaTHOM mpolecce.
[lepBriii 3akoH TepMoAMHAMUKH. BHyTpeHHsst sHeprusi. KonndyecTBo TerioTsl U pabora
KaK Mepbl U3BMEHEHUs BHYTpeHHEeH sHeprun T/ cucremel. BTopoil 3aK0H TEpMOAMHAMUKU
JUIsl PABHOBECHBIX IIPOILIECCOB: 4YEpe3 3aJaHHOE paBHOBecHOe cocTosiHue T/l cucremsl
OPOXOAUT E€IUHCTBEHHass anuabarta. AOcomoTHas Temmeparypa. Bropoil 3akoH
TEPMOJAMHAMUKHN JJIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOXHO MEPENATh TEIUIOTY OT
0osee X0n0HOTro Tena K Oosiee HarpeTtoMy 0e3 komneHcauuu (Knaysuyc). Heooparumoctsb
NpUpoAHbIX mporeccoB. [Ipunuunel aeictBus temnoBbix mMamuH. KIIJ[. MakcumanbHoe
sHauenne KIIJI. [uxn KapHo. Dxonorndeckue acmeKThl HCMIOJIb30BaHUS TETUIOBBIX
aBurarene. TemioBoe 3arpsa3HeHUE OKPYKAOUIEH CPEIbL.

JdemoHcTpanuu

1. CpaBHEHHE yIE€TBHBIX TEIUIOEMKOCTEN BEILIECTB.

2. CnocoObl U3MEHEHUS! BHYTPEHHEHW SHEPTHH.

3. UccnenoBanue aauabaTHOTO Mpoliecca.

4. KoMIbIOTepHBIE MOJICJIM TEIUIOBBIX JBUTATEIICH

Tema 3.
ArperaTHsie
COCTOSIHUA
BellecTBA.
da3oBble

nepexoabl.

[Tapoo6pa3zoBanue u koHAeHcalus. Mcnapenue u kunenue. Y nefnbHas TerioTa
napooOpa3zoBaHusi. HacellieHHbIE 1 HEHACHIIIEHHBIE MTapbl. KauecTBeHHAs! 3aBUCUMOCTD
IJIOTHOCTH U IABJIEHUS HACBIIIEHHOIO Mapa OT TEMIIEPATYPhI, UX HE3aBUCUMOCTb OT
00BEMa HACKIINIEHHOTO TTapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHUS B
KUAKOCTH. BiaxkxHOCTh BO3/1yXa. AGCOIIOTHASI M OTHOCUTEINIbHAS BIAKHOCTh. TBEpIOE
teno. Kpucramindeckue u amopdHbie Tesia. AHU30TPONHS CBOWCTB KPUCTAJIJIOB.
[1naBnenue u kpucTayM3anus. Y ienbHas TeruoTa miasnenus. CyOmumanus.
Hedopmaruu BEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOura. [penen
ynpyrux nedopmaruii. TermoBoe pacuimpeHue sKuaKkocTel u TBEPABIX Tell, 00BEMHOE U
JUHENHOE. AHTaPMOHH3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYHHA

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
IIK 2.1

TEIIOBOTO paclIMpeHus Tell (Ha kKauecTBeHHOM ypoBHe). [IpeoOpa3oBaHue sHEPruu B
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(a30BBIX NIEpexoax. Y paBHEHHE TEIUIOBOTO Oananca. [IoBEpXHOCTHOE HATSKEHUE.
Koa¢pdurment nosepxHoctHoro Hatskenusd. Kamwsipasie sapienus. [{aBnenue non
VICKPUBIIEHHOHN MIOBEPXHOCTBIO KUIAKOCTH.

JdemoncTpanuu

1. TennoBoe pacmmpeHue.

2. Kunienne. Kunenue npy NOHM>KEHHOM JaBJICHUU.
3. I3MepeHue cuiibl TOBEPXHOCTHOTO HATSKEHHUS.
4. OnbIThl C MBUIBHBIMU TJIEHKAMM.
5. CmauuBaHue.
6. Kanunisipasie siBIEHUS.
7. Monen HEHbIOTOHOBCKOM KUIKOCTH.
8. CriocoObl U3MEpEHHsI BIaXKHOCTH.
9. Bunpl nedopmarnmii.
Jlabopamopnasa paooma Ne 1 2
IIpoBepka 3akoHa bownsi-Mapuorra.
Jlabopamopnaa paooma Ne 2 Onpenencaue KodDPHUIMEHTA MOBEPXHOCTHOIO 2
HATSDKEHUS BOJBL.
Jlabopamopnaa paooma Ne 3 Onpepnenenue KodhPuiueHTa JTUHEHUHOTO 2
paclMpeHus TBEPAOTO TeJa.
Pa3neun 4 DJIEKTPOAUHAMUKA 40/0
Tema 1. DJIEKTpU3aLMs TEN U €€ NMPOSABICHUA. DIIEKTPUUECKAN 3apsai. J(Ba BUIa dJIEKTPUUECKUX 8 OK'1
DuexTpudeckoe | 3apsAa0B. [[pOBOAHUKY, TUAIEKTPUKHU U TTOTYIPOBOJHUKU. DJIEMEHTAPHBIN AIEKTPUUECCKUM] OK 2
nose. 3apsa. 3aKOH COXpaHEHUs JIEKTPUUECKOTO 3apsiaa. Bzaumoaeiicteue 3apsaaoB. ToueuHblg OK 3
3apsiabl. 3akoH KynoHa. Dnektpuueckoe nose. Ero aeiictBue Ha 3JIEKTPUUYECKUE 3apsbl. OK 4
Hampsox€anocts snexktpudeckoro mois. [IpoOHsbiid 3apsan. JluHuu HanmpskEHHOCTH OK 5
anekTpuyeckoro mnojsa. OpgHopogHOEe 3iekTpudeckoe Tmose. [loTeHnHalbHOCTH OK 6
AIEKTPOCTATUYECKOTO NOJIsl. Pa3HOCTh moTeHIMAIOB U HanpspbkeHue. [loTeHnnanbHast OK 7
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JHEPrus 3apsia B JJIEKTPOCTATHYECKOM IoJ€e. [loTeHnan anekTpocTaTuyeCcKoro moJis.
CB43b HAPSHKEHHOCTH TOJI U PA3HOCTH NOTEHIHUAJIOB ISl AJIEKTPOCTATUYECKOTO MOJIA
(KaK OJTHOPOJIHOTO, TaK U HEOJHOPOIHOTO). [IpuHIIUI CYTIEepIO3UITUN AIEKTPUUECKUX
nosieit. Ilome Toueunoro 3apsiga. Ilose paBHOMepHO 3apspkeHHOUM cdepsnl. [lome
PaBHOMEPHO 3apsKEHHOTro nmo 00béMy miapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCcKOHEUHON TIOCKOCTH. KapTHHBI JNUHUN HANPsHKEHHOCTH ATHUX TOJIEH U
3KBUIOTEHLIHAIBHBIX TOBEPXHOCTEN. [ [POBOIHUKHU B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE
paBHOBECHS 3apsAI0B. J{UDIIEKTPUKHU B JJIEKTPOCTATHYECKOM IT0J1€e. JludnekTpudeckas
IIPOHULIAEMOCTD BEIIECTBA. Kongencarop. DNEeKTPOEMKOCTh KOHJIEHCATOpa.

DIIEKTPOEMKOCTD IIOCKOTO KOHeHcaTopa. [lapamiensHoe coeuHeHre KOHAEHCATOPOB. OK 8
[TocnenoBaTenbHOE COEAMHEHUE KOHAECHCATOPOB. DHEPIusl 3apsKEHHOTO KOHJIEHCaTopa. OK9
JIBrmKeHME 3apsKEHHON YaCTULIbI B OJJHOPOIHOM BJIEKTPUUECKOM IIOJIE. 1K 2.1
JdemoncTpanumn
1. YerpolcTBO M MPUHIMI AEUCTBUS DJIEKTPOMETPA.
2. DAEKTPUYECKOE MOJIE 3apsKEHHBIX IAPUKOB.
3. DIIEKTPUYECKOE TMOJE ABYX 3aPSIKEHHBIX TUIACTHH.
4. ITpOBOJHUKHU B AJIEKTPUUECKOM TIOJIE.
5. DneKTpocTaTUyecKas 3aluTa.
6. YCTpoHCTBO 1 JEHCTBUE KOHJIEHCATOPA ITOCTOSIHHOM U MTEPEMEHHON EMKOCTH
7. 3aBUCUMOCTB JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOPa OT IUIONIaAH TUIACTHH,
pPACCTOSIHUSI MEXY HUMU U JTUAJIEKTPUUECKON MPOHUIIAEMOCTH.
Tema 2. Cuna Toka. [IocTOSIHHBIN TOK. Y CJIOBUS CYIIECTBOBAHUS TIOCTOSIHHOTO 3JIEKTPHUUECKOTO OK'1
Hocrosnnpiii | TOKA. MicTounnku Toka. Hanpsiokenue U u OJIC E. 3akon Oma a1 yyacTka Henm. OK 2
a1eKTpHdeckuii | DIIEKTPUUYECKOE COMMPOTUBJIEHNE. 3aBUCUMOCTh COIIPOTUBJIEHUSI OAHOPOJHOTO IMTPOBOAHUKA OK 3
TOK. OT €ro JUIMHBI U TUIOLIAJAN NONEPEYHOr0 CEYEHHUSI. Y JEIbHOE CONPOTUBIICHHUE BEILIECTBA. OK 4
[TocnenoBarenbHOE, MAPALIENBHOE, CMEIIAHHOE COEIMHEHUE MMPOBOAHUKOB. Pacyér OK 5
pa3BeTBIEHHBIX AeKkTpuueckux mnenei. [pasuna Kupxroda. Pabora snekrpuueckoro Tokxa. OK 6
3akoH Jlxoynga — JleHiia. MOITHOCTB 3JIEKTPUUYECKOTO TOKa. TerioBasi MOIIHOCT, OK 7
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BbIAeIsIeMas Ha pesuctope. J/1C u BHyTpeHHEE CONPOTUBIICHUE HCTOYHHMKA TOKA. 3akoH Oma
JUTSl TIOJTHOM (3aMKHYTOM) AJIEKTpUYECKOM 11enu. MoiHOoCTh ucTouHnka Toka. KopoTkoe
3aMmbIkaHue. KoHieHcaTrop B 1€y NOCTOSHHOTO TOKa.

JdemoncTpanuu

1. U3mepeHue cuiibl TOKa U HANPSKEHUS. OK 8
2. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COPOTHUBJIEHUS MPU MTOCTOSSHHOM OK9
HaIPSKEHUH. IK 2.1
3. IIpsamoe nzmepenne I/IC. KopoTkoe 3aMblKaHUE TaIbBAHUUECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.
4. VccnenoBanue pa3HOCTH MOTEHLIMAIOB MEX/Y TIOJ0OCAMH UCTOYHUKA TOKA OT CHJIBI
TOKa B LICTIH.
Tema 3.3. DnexkTpudecKkas MpoBOJAUMOCTb PA3IMYHbBIX BEIIECTB. JJIEKTPOHHAS IPOBOJIUMOCTh
Toku B TBEPABIX METAIOB.  3aBUCUMOCTb  COINPOTHUBJIEHUS METAJJIOB OT  TEMIIEPATypHI.
PATMANLIX | CpepxmpoBogMMOCTS. DNeKTpHUecKuii ToK B BakyyMme. CBOKCTBA HIE€KTPOHHBIX MyYKOB. OK1
cpenax. [TonynpoBoguuku. CoOCTBEHHAass M IPUMECHAs POBOAMMOCTL  IOIYIPOBOIHHUKOB. OK 2
CaoiictBa p — n-nepexoja. [onynpoBoJHUKOBbBIE pUOOpPHL. DNEKTPUUYECKUN TOK B OK 3
AIEKTPONUTAX. DNEKTPOIUTHUECKAS TUCCOUUALMS. DIEKTPOIU3. 3aKOHBI Q@apazes s OK 4
AIEKTPONIN3a. DIEKTPUUECKH TOK B ra3zax. CaMOCTOSITENbHBIN U HECAMOCTOSATEIbHbIN OK 5
paspsn. Paznuynbie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nasma. OK 6
JdeMoHCcTpanuu OK'7
1. 3aBUCHMOCTB COPOTUBIIEHUS METANIOB OT TEMIIEPATYPBHI. OK 8
2. IIpoBOAMMOCTD 3JIEKTPOIUTOB. OK'9
3. 3akoHsbl snekTponn3a Dapajes. 1K 2.1
4. ckpoBoli pa3psn U MPOBOAUMOCTD BO3yXa.
5. OHOCTOPOHHSISI IPOBOAMMOCTb JIUOAA.
Tema 4. B3anmopneiicTBuEe TOCTOSHHBIX ~ MarHUTOB M MPOBOJHHUKOB C  TOKOM. MarHuTHoe OK 1
MaruuTHoe noJie. | ToJ1€. BekTop MarauTHOM UHAYKIMHA. [[puHIKN Cyniepno3uiiu MarHUTHBIX NOJIEW. JInHUK OK 2
MAarHMTHOW MHJIYKIIMU. MarauTHOE 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOAHUKA, OK 3
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KaTyIIKU U KpyroBoro Butka). OneIT Opcrena. Cuiia AMiepa, €€ HarnpaBlIeHUE U MOAYJIb.
Cuna Jlopenua, €€ HampaBieHHE U MOJIYJb. JIBH)KEHUE 3apsSKCHHOM 4YacTHUIIbI B
OJIHOPOJAHOM MarHuTHOM Tmosie. Pabota cuiibl JlopeHita. MarHuTHoe moJjie B BEIIECTBE.

deppoMarHeTuKy, napa- u JuaMardHeTUKu OK 4
JdemoHncTpanuu OK 5
1. KapTuHa TuHUNA UHIYKIIUM MarHATHOTO TOJIS TTOJI0OCOBOTO M TIOJIKOBOOOPA3HOTO OK 6
MOCTOSIHHBIX MarHuTOB. OK'7
2. KapTuHa nuHWNA MArHUTHOW MHAYKIWU OIS JUIMHHOTO MPSIMOTO MPOBOJHUKA U OK8
3aMKHYTOI'0 KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM. OK9
3. Cuna Amrnepa. 1K 2.1
4. HabmroneHne IBMKCHHS MTy4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.
5. HpI/IHHI/IH I[GﬁCTBI/IH SJICKTPOU3MEPuTenHoro npubopa MarHUTOINEKTPUYECKON CUCTEMBI.
Tema 5. SBnienue anekTpomarHuTHOW MHAYKIMU. [I0TOK BekTopa MAarHuTHOM WHIYKIHWH.
Qaexkrpomarautt OJJC  mHAyKuMu. 3aKOH  3JeKTpoMarHuTHoW  uHAykuuu  Dapanes. Buxpesoe 8§ é
Hast upayKnus | dJekTpudyeckoe noisie. Toku  @yko. DC wuHIyKIMU B IIPOBOJHUKE, JIBUKYILIEMCSH OK 3
MOCTYIATENIBHO B OJJHOPOAHOM MAarHUTHOM none. [IpaBuno Jlenua. UHAYKTUBHOCTS. OK 4
Karymika "HIyKTUBHOCTH B LIENU ITOCTOSHHOTO ToKa. SIBnenue camounaykuuu. 3/C OK 5
CaMOWHIYKIIMU. DHEPrUsi MArHUTHOTO TOJISI KATYIIKHA C TOKOM. DJIEKTPOMArHUTHOE TOJIE. OK &
JdeMoHCcTpanuu OK 7
1. HaGnrogenue siBJIE€HUS 3JIEKTPOMArHUTHOM MH]TYKIIHH. OK 8
2. HccnepoBanue 3aBucumoctu DJIC uMHIyKIUU OT CKOpPOCTH  HW3MEHEHUS OK 9
MAarHMTHOTO MOTOKA.
[IK 2.1

3. IlpaBuiio Jlenna.
4. SIBneHne CaMOMHIYKIIHMH.

Jlabopamopuasa pavoma Ne 4 Onpenenenue 3/]C u BHYTpEeHHETO COMPOTUBIICHUS UCTOYHUKA

INEKTPUYECKOM SHEPTUH.
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Jlabopamopuasa pavoma Ne5 Onpenenenue yaeIbHOTO CONPOTUBIICHUS MPOBOTHHKA. 2
Jlabopamopnaa paboma Ne6 OnpenienieHre TEMIEPATYPHOTO COIPOTUBIICHUS MEIH. 2
Jlabopamopuasa pavoma Ne7 VccnenoBanue 3aBUCUMOCTH MOIIIHOCTH JIaMIIbl HAKQJIMBAHUS OT )
HAaIIpAKCHUA Ha €€ 3aKUMax.
Pazpnen 5 Kose6anus v BOJIHBI 36/0
Tema 1. KonebatenbHas cuctema. CBoOoaHbIe KosieOaHus. |'apmoHMueckue KosieOaHUs.
Mexannueckne | KuHeMaTudeckoe u JUHAMUYECKOE OINMHUCAHUE. DHEPreTUYECKOE OINMUCaHue (3aKOH
KoJefaHusi | COXpPAHEHUsI MEXaHUYECKOM SHEpTHH). BbIBOA TMHAMUYECKOTO ONMUCAHUS TAPMOHUYECKHUX
KOJI€OaHMI U3 MX SHEPTETUUYECKOTO U KHHEMAaTHYECKOTO ONMucanus. AMIuMTyaa u (asza
konebanuii. CBsi3p aMIUIUTYAbl KOJeOaHWN HCXOAHON BETUYHMHBI C aMIUIUTYAaMU OK 1
KoJebaHuii e€ ckopoctu U yckopenus. [lepuon u yacrtora konebanuid. [lepuoa manbix OK 2
CBOOOJHBIX KOJIEOaHUI MaTeMaTH4YecKoro MasiTHuka. [lepnoa cBoOOAHBIX KOJI€OaHUI OK 3
Npy>KUHHOTO MasTHUKA. [ToHsTHE 0 3aTyXaroumx KojaebaHusx. BeIHyXIeHHbIE KOJIeOaHusl. OK 4
Pe3onanc. Pe3onancHas kpuBas. BiusiHue 3aTyXaHus Ha BUJL pE30HAHCHON KPUBOM. OK5
ABTOKOJICOaHUS 4 OK 6
JdemoHcTpanumn OK 7
1. 3amuch K0s1e0aTeIbHOro ABMKECHUS. OK 8
2. HabGmtonenne He3aBUCUMOCTH TEPUO/Ia MAJIbIX KOJIeOaHi rpy3a Ha HUTH OT OK 9
AMIUJIATY JIbL. [IK 2.1

3. UccnenoBanue kojaebaHuii Tpy3a Ha MAaCCUBHOM MPY’KUHE C LETbI0 (HOPMUPOBAHHUS
npeacTaBiIeHu 00 UAeaTbHOM MO MPYKUHHOTO MasiTHUKA.

4. 3aKOH COXpaHEHUs1 SHEPTUHU MIPHU KOJIeOaHUAX I'py3a Ha MPYKUHE.

5. UccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

6. Habnroneaue pe3oHanca.
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Tema 2

3HeKTp0MaFHI/ITHbIe

Konebarenbublit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUs B UCAIBHOM
kosnebarensHOM KoHType. @opmyna Tomcona. CBs3b aMIUIUTY/IBI 3apsiia KOHJIEHCATOPa ¢

Kosie0anns. aMIUTATYJION CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpPE. 3aKOH COXPAHECHUS YHEPTHUH B
ueaTIbHOM KoJie0aTeIbHOM KOHTYpE. 3aTyXaloIIue JICKTPOMarHuTHhIE KOJIeOaHusl.
BriHyX1eHHBIE 3JIeKTpOMarHuTHeIe Kojie0anus. [lepemenHbiit Tok. MOITHOCTh
NIEPEMEHHOT0 TOKa. AMIUIUTYJHOE U AEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HANPSHKEHUS
U pa3InyHON popMe 3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BpeMeHH. CUHYCOUaIbHBIN OK 1
IIEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa UHIYKTUBHOCTH B LIENU OK 2
CHHYCOMJAIBHOIO IEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKEHUN. OK 3
Wneansubiii Tpanchopmarop. [IponsBocTBo, nepenada u moTpedbieHne dIeKTPHIeCKON OK 4
SHEPTUU. JKOJOTMUECKHUE PUCKHU ITPU IPOU3BOJICTBE JEKTposHepruu. Kynerypa OK5
VICIIOJIB30BAHUS DJIEKTPOIHEPIUU B IIOBCEHEBHOM KU3HMU. 10 10K 6
JlemoHcTpanuu OK 7
1. CBOOO/IHBIE PTIEKTPOMATHUTHBIC KOJICOAHMUSI. OK 8
2. 3aBUCUMOCTb YacTOThI CBOOOIHBIX KOJI€OaHU OT MHAYKTUBHOCTH U EMKOCTH OK 9
KOHTYpA. [IK 2.1
3. 'ereparop He3aTyXalOUIUX JIEKTPOMArHUTHBIX KOJIEOAHUH.
4. Moenp 31eKTpOMAarHUTHOTO T€HEPATOPA.
7. Pe3auctop, KaTymka HHAYKTUBHOCTH M KOHAEHCATOP B LIEMU IEPEMEHHOIO TOKA.
8. Pe3oHaHC 1pu Mociea0BaTEIbHOM COEAMHEHNUN PE3UCTOPA, KaTYyIIKU
VHIYKTUBHOCTHU U KOHJIEHCATOPA.
9. YcTpolcTBO M IPUHITUI ACUCTBUS TpaHcpopMmaTopa.
10. Mojiesib JINHUY 3JIEKTPONEPEAAYN.
Tema 3 MexaHn4eckue BOJHBI, YCIOBUS UX pacnpocTpaneHus. [lonepeunbie U NpoI0IbHBIE 4 OK'1
MexaHnn4eckue u
saextpomarauTHbie | BOJHBL [lepro, cKOpocTh paclipoCTpaHEHUs U JIJTMHA BOJIHBI. CBOMCTBA MEXaHUUYECKUX OK 2
BOJIHBIL. BOJIH: OTpaX€HHE, MpesioMmiieHue, narepdepenius u nudpakuus. 3syk. CKOpOCTh 3ByKa. OK 3
I'pomkocts 3Byka. Beicora Tona. TemOp 3Byka. lllymoBoe 3arpsizHeHHE OKpY KaroIIei OK 4
CpeJIbl. OJIEKTPOMATHUTHBIE BOJIHBL. YCJIOBHUSI U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH. OK 5
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B3anmnas opuentanusa BexktopoB E, B, v B anekrpomarHutHON BOaHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)KE€HUE, MPEJIOMIICHUE, TTOJIApU3alusl, MHTepdepeHuus u
mugpakuus. [lkana 3nekTpoMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTpOMarHuTHRIX BOJIH B
TexHUKe U ObITy. [IpuHIMOBI paavoOCBI3UW U TeneBUIeHUA. Pamuonokaius.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI. OK 6
JdemoHcTpanumn OK 7
1. O6pa3oBaHue U pacIpPOCTPAHEHUE MOMIEPEUHBIX U MPOJA0JIBHBIX BOJIH. OK 8
2. Koneburonieecst Te10 Kak UCTOYHHUK 3BYKa. OK 9
3. HaGmrogenue oTpakeHus: M MPETOMIICHUS] MEXaHUYECKUX BOJIH. [IK 2.1
4. AxycTUuecKkuil pe3oHaHC.
8. HabmrogeHue cBsi3M rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYI0M U YaCTOTOM
KOJIeOaHHU.
9. UccrnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHHUE,
noJsisipu3anys, Audpakiys, tHTephepeHIs.
Tema 4 [IpssmMonnHEiHOE pacIpoCTpaHEHUE CBeTa B OJHOpPOAHOU cpene. Jlyu cmera. 10 |OK'1
Onruka ToueuHslil HCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OTpaykeHus cBera. [loctpoeHune OK 2
n3o0paxeHuii B uiockom 3epkaiie. Chepuueckue 3epkana. [Ipenomnenue cpeta. 3aKOHBI OK 3
npesioMyIeHus: cBeTa. AOCONIOTHBIM TMOKa3aTelb mMpenomMieHus. OTHOCUTETbHBIH OK 4
1I0Ka3aresib npesoMieHus. IIocTOSHCTBO YaCTOTHI CBETA M COOTHOILIEHHE JIIMH BOJIH IIPU OK 5
NIEPEX0/IE MOHOXPOMATUYECKOTO CBETA YEPE3 IPaHULly pa3ziena ABYX ONTHYECKUX CPE. OK 6
Xon mydeii B mpusme. Jucniepcus cBera. CnoxkHblit coctaB 6emoro cBera. [[ser. [TonHoe OK 7
BHYTPEHHEE OTpakeHue. [IpelenbHblil yroia MmOJHOTO BHYTPEHHETO OTPAXKEHUS. OK 8
CobOuparomyie u paccenBarome JHH3bl. ToHKasg auH3a. DOKycHOE paccTosiHuE U OK 9
ONTHYECKasi CHJIa TOHKOM JIMH3Bl. 3aBHCHUMOCTHh (DOKYCHOI'O PACCTOSIHUSA TOHKOH [IK 2.1

cepHuueCcKOil JINH3BI OT €€ FT€OMETPUN U OTHOCUTEIIBHOTO TI0KA3aTeNs IPETOMIICHUS.
dopmyiia TOHKOU JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JIMH30U. X0/ JIy4a, IPOLIEAIIEro JUH3Y
110J1 TPOU3BOJILHBIM YIJIOM K €€ TJIaBHOM onTHueckoi ocu. [loctpoenune nzodpaxeHuit
TOUYKH U OTpE3Ka NMPsIMOM B COOMPAIOIINX U PACCEUBAIOIIUX JMH3aX U UX CUCTEMaX.
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OnTtuyeckue mnpubopsl. Pazpemaromas cnocobHocTs. ['71a3 kak onTuyeckas CHUCTEMA.
[Ipenensl mpUMEHUMOCTH reoMeTpuyeckoil onTuku. BonHoBas ontuka. MHTepdepenus
cBeta. KorepeHTHble UCTOYHHMKHU. Y CIOBUS HAOJMIOJEHUS MAaKCUMyMOB M MHUHHUMYMOB B
UHTep(YEPEHIIMOHHON  KapTUHE OT JBYX KOTEPEHTHBIX MCTOYHUKOB. [Ipumepsr
KJIacCUYEeCKUX MHTep(hepeHIMOHHbIX cxeM. Judpakus cseta. AudpakunonHas pemeTka.
VYcnoBue HaOmoOIEHUS TJIaBHBIX MAaKCUMYMOB IpHU MAaJ€HUH MOHOXPOMATHYECKOTO CBETa
Ha 1udpakunoHHyto peméTky. [lonspusanus ceera.

JdemoHcTpanumn

1. 3aKOHBI OTpaKEHUS CBETA.
. UccnenoBanue npenoMieHus CBeTa.
. HaGmroeHuie nosiHoro BHyTPEHHETO OTpaykeHusl. Mozienb CBETOBOA.
. MccnenoBanne xo/1a CBETOBBIX ITYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTHHY .
. UccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.
. Mozienn Mukpockomna, TeJIeCKoIa.
. HaGmtoeHre BETOB TOHKHX TUIEHOK.

. HaGmronenne nudpakiimoHHOTO CIIEKTpA.
Ha6noaeHune aucnepcum ceeta.

WOooO 3N DN K~ W

Jlabopamopnaa paboma Ne8

2
OnpedeneHnue yckopeHus c60000H020 NAOEHUs MAMeMamuiecKko20 MasmHuKd.
Jlabopamopuas paboma Ne 9

2
Onpenenenre kodpGuIUEHTa MPEIOMIICHUS CTEKIA.
Jlabopamopuasa paboma Nel(

2

Onpez[eneHI/Ie TJIaBHOTO (bOKYCHOFO pPacCTOAHUA U OINTHYECKOM CHIIBLI JIUH3BI.

Jlabopamopuasa paboma Nel 1

[ (9}

Omnpenenenre JUIMHBI CBETOBOM BOJHBI C TOMOIIBIO TUGPAKIIMOHHOMN PerETKH.
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Pa3nen 6 OcHOBBI CHIENUAIBHO TEOPHUH OTHOCUTEIHLHOCTH. 2/0

Tema 1. ['paHuIBl NPUMEHNMOCTH KJIACCUYECKOM MeXaHMKU. [locTynaTsl cieruaibHON TEOPUH OK'1
OcHOBBI OTHOCUTENBHOCTH. [IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [IpeobpazoBanus Jlopenna. OK 2
cnenuaibHoii | Y CIIOBHE MPUUYMHHOCTU. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHU U OK 3
TeOPHHU COKpaLIEHHUE JIJIMHBI. DHEPIrUs U UMITYJIbC PEIATUBUCTCKON YacTulibl. CBsI3b Macchl € OK 4
OTHOCHTEILHOCTH | SHEPTHUEN U UMITYJILCOM PEISATUBHUCTCKON YaCTHUIbI. DHEPTHS TTOKOS. OK 5
2 |oke
OK 7
OK 8
OK 9

[IK 2.1

Pa3zgen 7. KBanToBas ¢pusuka 10/0

Tema 7.1. PaBHOBeCHOE TEIIOBOE M3IIyUYeHUE (M3IIyueHrne adCOM0THO YEPHOTO Tena). 3aKOH 4 OK'1
Kopmycxyasipro- cmenienust Buna. ['mnore3a M. [1nanka o kBanTax. @OTOHBI. DHEPrUs U UMITYJIbC (POTOHA. OK 2
BOTHOBOHAVATIBM | doTorddext. OnpiThl A. I'. CrosneroBa. 3akoHs! hoTodddekra. YpaBHeHne DifHIuTeHHA 15 OK 3
dotordpdekra. «KpacHas rpanuna» gororddexra. JlapneHue crera (B 4aCTHOCTHU, JaBICHUE OK 4
cBeTa Ha a0COJIOTHO MOTJIOMIAOILYIO U AOCOTIOTHO OTPAKAIOIIYIO TOBEPXHOCTH). OMBITHI OK5
I1. H. Jle6enena. BonHoBbie cBoiicTBa yacTtull. Bomusl e bpoitns. Jlnvna Bonnsl ae bpoins OK 6
U pa3Mephl 00J1aCTH JIOKATU3AIUH JABIKYIIEHCS YacTHIlbl. KopmycKyIspHO-BOJIHOBOM OK 7
nyanusMm. udpakius >5ekTpoHoB Ha kpucTaiiax. Crnernudurka u3sMepeHruil B MUKpOMUDE. OK 8
CootHomenus Heonpeaenéunocrei [ efizenoepra. OK 9

[K 2.1

JdeMoHCcTpanuu

1. ®orord ekt Ha ycTaHOBKE C IIMHKOBOM TIJIACTHHOM.

2. UccnenoBanue 3akoHOB BHeEMIHETO GoTorddexra.

3. UccnenoBanne 3aBUCUMOCTH COMPOTUBIIEHUS TTOJIYITPOBOTHUKOB OT OCBEIIEHHOCTH.
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4. CBeroguon.
5. CosiHeuHas 6aTapesi

Tema 7.2. OnbITHI O UCCIIEIOBAHUIO CTpoeHus atoMa. [lnanerapuas moaens atoma Pezepdopra. OK'1
®usuka atoma. | [Toctynater bopa. M3nydenue u noriomeHue GOTOHOB IIPU NEPEXO/Ie aTOMa ¢ OJHOTO OK 2
YPOBHS SHEPIUM Ha Apyroil. Buael cnektpoB. CeKTp ypoOBHEN SHEPIUU aTOMa BOJOPOA. OK 3
CnoHTaHHOE M BBIHYKJIEHHOE M3yueHue cBera. Jlazep. OK 4
JdeMoHCTpanuu OK 5
1. Monaens onbiTa Pezepdopa. 2 OK 6
2. HaGmronenne muHeHYaThIX CIICKTPOB. OK 7
OK 8
OK 9
[IK 2.1
Tema 7.3. Hyxnonnas monens anpa I'eiizendoepra — MBanenko. 3apsa sapa. MaccoBoe 4ucio
dusuka OK 1
aTomuoro siapa | siapa. M3ortomnbl. PaguoaktuBHOCTh. Ajb(da-pacmnan. DJIEKTPOHHBIM U MO3UTPOHHBIN OK 2
u dJemMenTapHbIx | OeTapacnan. ['amma-usnydenue. 3aKOH paJuOAKTUBHOIO pacnana. PagmoakTuBHbIE OK 3
M30TONBI B ipupoje. CBONCTBA HOHU3UPYIOLIETO U3IydeHUs. BiusHue painoakTUBHOCTH
Hacrun. Ha JKUBBIE OpraHu3Mbl. EcTecTBeHHbINM (OH M3ayueHus. Jo3uMeTpus. DHEPTUs CBA3M OK 4
HYKJIOHOB B sizipe. Snepubie cuibl. Jledekt Maccol siapa. Snepusie peakuuu. [enenue u 4 OK 5
cuHte3 saep. Snepusie peakTopsl. [IpobdiieMbl yrpaBisieMoro TEpMOSIACPHOTO CUHTE3A. OK 6
DKOJIOTUYECKHE aCHEKThl Pa3BUTHUS SAJIEPHON IHEPreTHKU. MeTOoAbl perucTpanuud u OK'7
MCCIIEIOBAHUS JIEMEHTAPHBIX YacTUll. OyH/IaMEHTAIbHBIE B3aUMOICCTBUSA. bapruoHsl, OK'8
Me30HHbI U Jentonsl. [IpencraBnenne o CrangaptHor Mmoaenu. KBapk-ritooHHas MOJIEIb OK9
anpoHoB. ®u3uka 3a npeaenamu CrangaptHor Mmoaenu. TEmMHas Matepusi U TEMHas 1K 2.1
sHeprusd. EquHCTBO pu3nyueckoit KapTUHBI MUpA.
Pa3pean 8. DJieMeHTbl ACTPOHOMMH U ACTPOPU3UKH. 24/0
Otanbl pa3BuTUs acTpoHoMud. [IpukinagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHE 22 OK 1
actpoHomuu. [IpuMeHMMOCTh 3aKOHOB (DU3UKHU ISl OOBSICHEHUSI TPUPOIHI KOCMUYECKHX OK 2
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00BEKTOB.

Metonbl acCTpOHOMUYECKUX UcciienoBaHni. COBPEMEHHbBIE ONITUYECKUE TEIECKOIIHI,
paauoTENEeCKOIIbI, BHEATMOC(EpHask aCTPOHOMMUS.

Bup 38€31H0T0 HeOa. Co3Be3aus, IpKUe 3BE3/IbI, UIAHETHI, UX BUJIUMOE JIBHKEHUE.

CostHeuHast cucrema.

Connie. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIC XapAKTEPUCTUKU. JlnarpaMmma «CeKTpaabHbIA KIacc —
CBETUMOCTBY. 3BE3/1bI IJIABHOM MOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]1 TJIAaBHOW MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE 3BE3 .
CoBpeMeHHBIE MTPEICTABICHUS O TPOUCXOXKACHUN U 3BOMOIMK COJIHIA 1 3BE3/1. DTalbl
YKU3HU 3BE3I.

Muneunsiii [Tyt — Hama [Nanaktuka. [lonoxenue u npmxenne ConHua B ['anakTuke.

Tumel ramakTuk. Paguoranaktuky u kBasapsl. YEpHBIE IBIPHI B sIAPAaX TAIAKTHK.
Bcenennas. Paciimpenue Beenennoil. 3akon Xa606sa. Pasoeranue ranaktuk. Teopus
bousbmioro B3peiBa. PenukroBoe nsinydeHue.
Macmrabnas crpykrypa Beenennoid. Metaranakruka.
Hepewénnblie npo6sieMbl ACTPOHOMUM.

OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
[IK 2.1

Jlabopamopnasa padoma Ne 12 V3yuenusi 3BE31HOT0 HEOA C TOMOIIBIO TTOJABUAKHOMN

KapThl HeOa.
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3. YcaoBus peajn3anuu y4eOHOH TUCHMILTHHBI
3.1. Cneyuanvuvie nomewienusn 011 peaiuzauuu nPozpammol
YUeOHOU OUCHUUNTIUHDL.

Jns  peanmzanuu mpoOrpaMMbl  YYEOHOW  JAWCIMIUIMHBI  JIOJDKHBI  OBITH
MIPEAYCMOTPEHBI CIEAYIONINE CIIeINATbHbBIC TOMEIICHUS:
naboparopuss  ¢uzuku (Ne 220) ¢ 1mabopaHTCKOW KOMHATOW, OCHAallleHHAas
obopyoosanuem: padbodyee MecTo npenoaaatens, 30 pabounx MecT Jyisi 00ydaronuxcs,
JIEMOHCTPALIMOHHBIN CTOJI; mMexHuuecKue cpeocmea oOyueHus: KOMIbIOTEp, MTPOEKTOpP.
JlaGopanTckass KOMHAaTa OCHaIleHHas O0OpyAOBaHHWEM: MeOenb I pa3MENICHUs M
XpaHEeHHs] Y4YeOHOW JUTEepaTypbl W HArJAIHOTO Marepuana (00opydoBaHUE IS
JIEMOHCTpAIlMd ONBITOB M 3aKOHOB, KOMIUIEKThl y4E€OHBIX TaOJUIl, TIJIaKaThl
(«®Pusnyueckne BENIMYMHBI M (YHIAMEHTaJbHbIE KOHCTAHTH», «MexayHapoaHas
cucrema eaunun; CU», «llepuoandeckas cucrtemMa XUMHYECKHX dieMeHToB J[. .

MenpeneeBay, IOPTPETHI BHIJAIOIINUXCS YUEHBIX-(DU3UKOB U aCTPOHOMOB)).

3.2. Unghopmayuonnoe obecneuenue peanuzayuu npozpammsl yueoHou
JTUCIUTUIHHBI.
3.2.1. OCHOBHBIE NT€YATHBIE U IIEKTPOHHBIE U3TAHUS.

®dusuka. B 2 yactax. Y.1 : yuebnoe nocodue / I1. O. Kpacnos, O. A. Kyapsisiiena,
O IO. Mapkoga, E. 0. FOmkoBa. — KpacHosipck : Cubupckuii rocy1apcTBEHHBIH
YHUBEPCUTET HAYKU U TEXHOJOrnid uMeHu akagemuka M. @. Pemernesa, 2020 —
136 c. — TekcT : aneKTpOoHHBIN //DneKTpoHHO-O0ubnoTeunas cucrema IPR BOOKS :
[caiiT]. — URL : https:// www.iprbookshop.ru/107230. html

Yakak A. A. ®usuka : yueOnoe nocodue s CIIO / A. A. Yakak, C. H. Jleryta. —
CaparoB : [IpodobGpazoBanue, 2020 — 541 ¢. — ISBN 978-5-4488-0667-4.

Tekcr: amekTpoHHbIA // DnekTpoHHO-OnOanoTeunas cuctema IPR BOOKS : [caiiT].

— URL : https :// www.iprbookshop.ru /92191. ht ml

3.2.2. /lonoaHUTENIbHbIE HCTOYHUKHU.

HNurepHeT- pecypcsl

http: //www.iprbookshop.ru/ - nexkrponHo-6ubnuoreunas cuctema [IPRbooks

http://www.consultant.ru/ - CnpaBouno-tmipaBoBas cucrema Koncynprantlntoc
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url:https://www.iprbookshop.ru/107230.ht
http://www.consultant.ru/
http://www.iprbookshop.ru/
url:https://www.iprbookshop.ru/92191.html

http: //www.elibrary.ru/ - HaimonanbHas 35ieKTpoHHas OMbInoTeka

http: //'www.edu.ru/ - deaepanpasiii MaTepHeT-nopran «Poccuiickoe odpa3oBaHue»
3.3. Ocobennocmu opzanuzayuu 00pa3o08amenbHO20 RPoOyecca 011 UHBATUO08 U Ul

C 0ZPAHUYEHHBIMU B03MONCHOCMAMU 300P06bA, 0CEAUBAIOUUX NPOZPAMMY YUEOHOU
OUCUUNIUHDL.

N3ydenne  OuCHUIUIMHBI HUHBAIUAAMUA U JIMIIAMH € OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMU 3JIOPOBbSI OPTAaHU3YETCsI C YYETOM OCOOCHHOCTEH MCUXO(PU3ZNIECKOTO
pa3BUTHS, WHAUBUIYAIbHBIX BO3MOXXHOCTEH M  COCTOSIHUS  3J0POBbS  TaKUX
o0yyJarommxcs.

[Tpu npoBeneHny y4eOHBIX 3aHATHIT 00eCIIeYNBACTCS COOTIOICHHUE CIIETYFOIIIIX
TpeOOBAHMIA:

-yueOHbIE 3aHATHUS MPOBOSATCA [ UHBAIUIOB U JIUI] C OTPAaHUYEHHBIMU
BO3MOYKHOCTSIMU 3/TOPOBbSI B OJTHOM ayJJUTOPUU COBMECTHO C 00YUaIOIUMHUCS, HE
MMEIOIIMMHU OTPAHUYEHHBIX BO3MOKHOCTEHN 3I0POBBS, €CIIM 3TO HE CO3JAET TPYAHOCTEH
JUTst OOyYaromuXxcs B X0/1e y4eOHBIX 3aHATUH; -IIPUCYTCTBUE aCCUCTEHTA U3 YHUCIIa
pabotHukoB BI'TY win npuBieYeHHBIX JIUII,

OKa3bIBAIOIIETO 00YYaIOIIUMCS HEOOXOJUMYIO TEXHUYECKYIO TOMOILb C YyYETOM UX
WHIMBUAYAJIbHBIX OCOOCHHOCTEH (3aHATH pabodee MeCTO, NEPEABUTAThCS, MPOYUTATh U
oQOopMUTH 3a/1aHKE, OOIIATHCA C MEJATOTMYECKUM PAaOOTHUKOM U T. H.); -00ydaroniuecs
C YYETOM WX WHIUBUYyATbHBIX OCOOCHHOCTEH MOTYT MOJIb30BATHCSl HEOOXOAMMBIMU UM
TEXHUYECKUMU CPEJICTBAMU; ~-MaTEPUATILHO-TEXHUYECKHUE YCIOBUSI TOTKHBI
obecrneurBaTh BO3MOXKHOCTh OCCIIPENATCTBEHHOIO JIOCTyIa 00YUYaOIINXCsl B
ayJIMTOPUH, TyaJIETHBIE U IPyTHUE TOMEIICHUS, a TAK)Ke X MPEObIBaHUS B YKa3aHHBIX
MOMEIIEHUSIX (HallMYue MaH1yCoB, MOPYYHEW, paCIIMPEHHBIX JIBEPHBIX TPOEMOB,
nudTOB, MPU OTCYTCTBUM JIUPTOB ayAUTOPHUS JIOJKHA PACTIONaraThCs Ha IEPBOM ITAXKE;

HaJIMYue CIeIHAIbHBIX KPECeI U IPYTUX MPUCIIOCOOJICHHU).

JIOMOJIHUTENIPHO  MPU  TMPOBEACHUM  yYEeOHBIX  3aHATUH  0OecreyuBaeTCs
COOJTI0/IeHNE CIEAYIOMMUX TPEOOBAHMUI B 3aBUCHMOCTH OT KAaTerOpuil 00ydaromuxcs ¢

OIrpaHMYCHHBIMHU BO3MOXXHOCTAMU 300POBbA:
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a) JUIs CJICTIBIX: 3aJJaHUSl U MHBIC MAaTEePUAIbl JUIsl U3yUEHUS TUCIUTITUHBI 0()OPMIISIOTCS
penbedHO-ToYeuHbIM IpudTOoM bpaiinsg uin B BUAE 3JIEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C TOMOIIBI0 KOMIIBIOTEpA CO CIENUATU3UPOBAHHBIM MPOTPAMMHBIM
oOecrieuyeHueM JIsl CIETbIX, WM 3aYUTHIBAIOTCSI ACCUCTEHTOM; TMChbMEHHBIE 3a]aHuUs
BBITIOJTHAIOTCSI HA OyMare penbeHO-TouedHbIM mpUGTOM bpaiins i Ha KOMITBIOTEpe
CO CHNENHATM3UPOBAHHBIM MPOTPAMMHBIM  O0O€CIIEUEHWEM I CJICTIBIX, WJIN
HAJUKTOBBIBAIOTCS ACCHCTCHTY; OOYYalOIUMCS JIJI BBITTOJIHCHHS 3aJaHus TpHU
HEOOXOJMMOCTH TIPEAOCTABIISACTCS KOMIUICKT TNHCHhbMEHHBIX TNPHHAIICKHOCTCH U
Oymara nnsi mnucbMa penbedHO-TOYeHHBbIM mipudToM bpaiins, KoMmbrTEp CO
CHEeIUATU3UPOBAHHBIM IPOTPAMMHBIM 00€CIIeYEHUEM IS CIEMbIX;

0) TSt cTaboBUASIINX: 00ECTICUNBACTCSI MHIUBUIYaIbHOE PABHOMEPHOE OCBEIIICHUE HE
menee 300 JrOKC; TpU  HEOOXOJUMOCTH  OOYYAIOUIUMCS  MPEIOCTaBJISCTCS
YBEJIUYHMBAIONIEE YCTPOWCTBO; 3aJaHWS JUIS BBIMOJHEHUS W WHBIE MaTepHaIbI
oOPMIISIOTCS YBETUICHHBIM MIPUPTOM;

B) JUUIS TIIYXHUX W CJIa0OCTBIIIAIINX: 00ECTICUNBACTCS HATMYUE 3BYKOYCHITMBAIOIICH
anmaparypsl KOJUICKTUBHOTO TIOJb30BaHHS, MPH HEOOXOJUMOCTH OOYYarOIMMCS
MPEIOCTABISETCS 3BYKOYCUITMBAIOIIIAS anapaTypa UHIMBUIYAIbHOTO MOJIb30BaHMUS;

r) Ui JUI] C TSOKEIbIMH HapYyIICHUSAMH PEYM, TIIYXHUX, CIa0OCHbIIIAIINX BCE
KOHTPOJIbHO-OIICHOYHBIC ~ MEPOIPHUATUS IO  JKEJIAHWI0  OOydYalomHuXCsi  MOTYT
MPOBOJIUTHCA B MUCbMEHHOU popme;

) Uil JUI] C HapymIEHUSIMH OIOPHO-JIBHTaTEIBHOTO ammapara (TsDKEeITbIMU
HApYIIEHUSIMH JBUTATEIbHBIX (QYHKIUNA BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM
BEPXHUX KOHEYHOCTEH): MHCHhMEHHBIC 3aJaHUsl BBIMOJIHSIIOTCS HA KOMIIBIOTEPE CO
CHEIUANTN3UPOBAHHBIM ~ TIPOTPAMMHBIM ~ 00ECIICUEHUEM WM  HAJAUKTOBBIBAIOTCS
ACCUCTEHTY; MO >KEJIaHHWI0 OOYYaroMIMXCS BCE KOHTPOJIbHO-OIICHOYHBIE MEPOIPUSTHUS

MOT'YT IPOBOJUTHCS B YCTHOM (hopme.

4 KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHUS YY€OHOM M CIMILIIMHBI.

KoHTpoas u onieHKa pe3yabpTaToB OCBOCHUS YU€OHOU TUCITUTIIIMHBI

OCYIICCTBIIAACTCA B IMIPOLCCCC MPOBCACHUA MMPAKTHUICCKUX 3aHITUU U

24



71a60paTOpPHBIX PaboT, TECTUPOBAHHUS, a TAK)KE BBHITTOJIHCHHUSI

O6y‘-IaIOH_[HMI/IC${ HWHAWBUAYAJIbHBIX 3a,Z[aHI/II\/JI, IIPOCKTOB, HCCHCHOB&HHﬁ.

Pe3ynbrarel 00yueHus

(OcHOBHBIE BUJIBI AEATEIBHOCTH 00YYAIOIIUXCS)

Kputepun orieHku

MeToab!I OLIEHKHU

PA3JIEJI 1. HAYUHbLIM METO/] IIO3HAHUW A ITPUPO/IbI

VYdacTre B TUCKYCCUH O PO (PU3HUECKON TEOPHH B
(GbopMHpOBaHUU MPEACTABICHUA O (QU3HUECKON
KapTHHE MHpa, MecTe (PU3NIECKON KapTUHBI MHpa

B 00I1IEM psAZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
npeAcTaBiIeHu o pupoae CpaBHEHHE U3MEPEHUHN
(¢u3nUecKUX BETUYUH MPH TOMOIIN aHAJIOTOBBIX U
U(PPOBBIX H3MEPHUTEIBHBIX IPHOOPOB. OcBOCHHE
CIIOCOOOB OLIEHKU MOTIPEIIHOCTEN N3MEPEHHH.
OcBoeHMEe OCHOBHBIX MPUEMOB pabOTHI C IUPPOBOIA
naboparopueii mo Gpusuke.

PA3JIEJI 2. MEXAHUKA

[IpoBeneHne KOCBEHHBIX U3MEPEHUN MTHOBEHHOM
CKOPOCTU U YCKOPEHUS TeJa, MPOBEACHUE
UCCIJIETOBaHMSI 3aBUCUMOCTEN MKy (PU3NIECKUMU
BEJIMYMHAMU U OTBITOB IO MPOBEPKE MPEIOKEHHOMN
TUIOTE3bI IPU U3YYEHUU PABHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBU>KEHMSI, IBHXKCHHUS Tella,
OpOILIEHHOTO TOPU30HTANIBHO, IBYKEHUS Tela 10
OKPY>KHOCTH C IOCTOSIHHOM 1O MOJTYJIFO CKOPOCTBIO.
Pemenune pacy€THpIxX 33724 C IBHO 33JJaHHOU U
HESIBHO 337[aHHON (PU3MYECKON MOJEIBIO C
HCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB M (POPMYJI
KHUHeMaTuKu. PellleHrne kauecTBeHHBIX 3a]1a4,
TpeOyIONMX NPUMEHEHHUS 3HaHUH 110 KHHEMaTHKe
OOBbsicHEeHNE OCHOBHBIX MPUHITUTIOB TEHCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUYECKHUX
MPOLIECCOB, TAKUX KaK: CIIUJIOMETP, TBUKEHUE
CHAPSIZIOB, LICITHBIC, IECTEPEHYATHIE U PEMEHHBIE
nepenavyn, CKopoctHsie TUQPTHI. Onpeenenue
YCJIOBUH MPUMEHUMOCTH MOJIENCH (PU3NUECKUX TeJ
Y IIPOLECCOB (SBJICHUI): MaTepHallbHasl TOUKA,
PaBHOYCKOPEHHOE JIB)KEHUE, CBOOOTHOE MaJCHHE.
Brinonnenue yueOHbIX 3a/laHUN HA aHATU3
MEXaHUYECKUX TPOIIECCOB (SBJICHUM) C
HCIIOJIb30BAHUEM OCHOBHBIX MOJIOKEHUN U 3aKOHOB
KMHEMATUKH: OTHOCUTEIBHOCTh MEXaHUYECKOTO

JBIDKEHUSA, bopmyIb KUHEMAaTUKHU
PaBHOYCKOPEHHOTO  JIBIDKCHHS, MpeoOpa3oBaHMs
lNamnes  mug CKOPOCTM M NEPEMEILECHHS.

Ucnons3zoBanue IT-texHomoruit mpu pabote ¢
JOIIOJTHUTCIBbHBIMHU HCTOYHHKAMU I/IH(l)OpMaIII/II/I 110
TE€M€, UX KPUTHYECKUI aHAJIU3 U OLICHKA

TecTbI

«5» - 100 — 90%
MPaBUJIBLHBIX OTBETOB
«4» -89 -T71%
MPaBUJIBLHBIX OTBETOB
«3» - 70 —-60%
MPABWJILHBIX OTBETOB
«2» - 59% u menee
MPABWILHBIX OTBETOB

YcTHBIE ONIPOCHI
(3a4€ThI)

Ouenka «5» - ctaBuTCs
B TOM ClIy4ae, eciu
y4aluiics mokas3blBaeT
BEPHOE IOHUMAaHNE
¢buznYecKoil CyImHOCTH
paccmMaTpuBaeMbIX
SBJICHUM U
3aKOHOMEPHOCTEH,
3aKOHOB U TEOPHIA, a
TaK e MPaBUIbHOE
orpezesieHue
(U3NYIECKUX BEITUYHH,
UX €IUHUI] U CIOCOO0B
U3MEPEHMS: IPABUIBHO
BBITIOJIHSIET YEPTEXKH,
CXeMBbI U rpaduku;
CTPOMT OTBET 110

JIMKTaHT,
3a4erT,
KOHCTIEKTBHI,
KOHTPOJIbHAS

pabora,
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JIOCTOBEPHOCTH.
[IpoBenenue KOCBEHHBIX U3MEpPEeHU
paBHOACHCTBYIOMIEH cril U K03 duimerTa TpeHus
CKOJIbKEHUS, MIPOBEJICHUE HCCIIEI0BAHMS
3aBUCUMOCTEH (PU3MUECKIX BEJIMYHH U OMBITOB IO
[IPOBEPKE MPEITI0KEHHON TUIOTE3bI IPU U3YUEHUN
IBIDKEHHsI Opycka TO HAaKJIIOHHOW TUIOCKOCTH,
JIBUKEHUS CUCTEMBI CBS3aHHBIX Te, 1edopMauu
Tell. Pemienne pac4€THBIX 33724 C IBHO 3aJJaHHOU U
HESBHO 3aJlaHHOW (U3UYECKOM MOIENbI0 C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (OpMyJ
KMHEMaTUKU U JTUHAMUKH. Perienre kauecTBEHHbIX
3a/ay, TpeOyroIMX MPUMEHEHHUs 3HAHWM IO
KMHeMaTuke U AuHaMuke. OObsICHEHHE OCHOBHBIX
IIPUHIUIIOB ACUCTBUSA TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHYECKHUX MpOLIECCOB,  TaKUX KaK:
MOUIUITHUKH, JBUKECHHE HCKYCCTBEHHBIX
CIyTHUKOB. OnpeniesieHne yCIOBH MPUMEHUMOCTH
MoeNel PU3NYECKUX TEN U MPOIIECCOB (SIBJICHUH):
UHEepLMajgbHas cUcTeMa  OTcuéra, MaTepualbHas
TOYKa, abCoIOTHO ynpyras nedopmarnus.
BreinonHeHnne yueOHBIX 3aJaHUl Ha aHalIu3
MEXaHUYECKUX MIPOLIECCOB (s1BNICHMIA)
HCIIOJIb30BAaHUEM OCHOBHBIX IOJIOKEHUI U 3aKOHOB
JUHAMUKH: Tpu 3akoHa HbproTOHa, mpuHUUI
OTHOCUTENBHOCTH [anunes, 3akOH  BCEMHPHOTO
TarotreHus. Pabota B rpymnmnax npu o0CyKIeHUH
BOIIPOCOB MEKITPEIMETHOTO XapakTepa (Harpumep,
o TeMe «/[BrmxeHue B mpupoae»).

[IpoBenenne wuccieqoBaHUsS YCIOBUH  pPaBHOBECHS
TBEPJOrO Teja, HMMEIOUIET0 OCh BpAalICHMUS;
KOHCTPYMPOBAaHUE KPOHIITEHHOB M PACUET CUI
YIPYTOCTH; U3y4YEHHE YCTOMYMBOCTH TBEPJIOTO TEIA,
MMEIOLIETO IUIOIAb ONophl. Penenne pacuéTHbBIX
3a/la4y C SIBHO 33JlaHHOW W HESBHO 3aJJaHHOMN
(bu3nUecKoil MOJICIBIO C UCTIONB30BAHUEM OCHOBHBIX
3aKOHOB ¥ (QOpMyl  CTaTUKH. Pemenne
Ka4eCTBEHHBIX 3a/a4, TpeOyIOIUX MNpPUMEHEHHUs
3HaHUU 1O cTaTtuke. OOBSICHEHHE OCHOBHBIX
IIPUHLUIIOB  J€HCTBUA TEXHUYECKUX  YCTPOMCTB,
TaKMX KakK: KPOHIITEWH, CTPOUTEIbHBIN KpaH,
peméryarbie KOHCTPYKIMU. OnpeieieHue ycaoBUui
NPUMEHUMOCTH  Mojeied  Qu3mueckux Tem:
a0Co0THO TBEPAOE Tes0. BrimonHeHne yueOHbIX
3alaHU Ha aHaJIN3 MEXaHWYECKUX IPOLECCOB
(stBIEHMI) c UCIIOJIb30BAaHUEM OCHOBHBIX
MOJIOKEHUH M 3aKOHOB CTAaTHUKH: YCJIOBUS
paBHOBECHs TBEPAOTO TEna.

[IpoBeneHne KOCBEHHBIX U3MEPEHUI UMITYJIbCA TENA,
KMHETUYECKON M TNOTEHUMAJbHOW SHEPTUU TEJa;
MIPOBEACHUE OIBITOB IO MPOBEPKE MPEAIOKEHHOU

TUIIOTC3bI IIpUu HN3Y4YCHUU PaBHOYCKOPCHHOI'O

COOCTBEHHOMY ILUIaHYy,
COTIPOBOXKAAET pacckas
COOCTBEHHBIMU
npUMepamMu, yMeeT
NPUMCHSTH 3HAHUS B
HOBOW CUTYyaIluu Mpu
BBITIOJTHCHHUH
MPAKTHYECKHUX
3aJIaHU; MOXKET
YCTaHOBUTH CBSI3b
MEXTy H3y4aeMbIM U
paHee U3y4eHHBIM
MaTepUaIOM TI0 KypCy
bu3nKku, a TaKxke ¢
MaTepUaJIoM,
YCBOEHHBIM MpHU
U3YYCHUU JAPYTUX
PEIMETOB.

Onenka «4» -
CTaBUTCSI, €CITH OTBET
y4eHHUKa
YJIOBJICTBOPSIET
OCHOBHBIM
TpeOOBaHUAM Ha
OILICHKY «5», HO J1aH 6e3
UCTIOJIb30BaHUS
COOCTBEHHOTO TJIaHa,
HOBBIX IIPUMEPOB, O€3
NPUMEHEHUs 3HaHUH B
HOBOM cuTyanuu, 6e3
UCTIOJIb30BaHUS CBSI3EH
C paHee U3yYeHHBIM
MaTepuaIoM U
MaTepUaIIoM,
YCBOECHHBIM MpHU
W3YYCHUU JIP.
PEeIMETOB: €CITU
y4yauiuics 0y CTrl
OJIHy OIIMOKY WJIU HE
OoJiee IBYyX HEJIOUETOB
U MOXET UX UCTIPAaBUTh
CaMOCTOSITEJIbHO WJIH C
HEOO0JIBIION TOMOIIBIO
YUUTEIS.

Onenka «3» -
CTaBUTCSI, €CITU
y4aluiics: mpaBUiIbHO
OHUMAET (QUZNIECKYIO
CYIITHOCTh
paccMaTpruBaeMbIX
SIBJICHUU U
3aKOHOMEPHOCTEM, HO B
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MPSMOJIMHEMHOTO JBHKEHUS U B3aUMOJICUCTBHUS TEI. O
Pemenue pacy€THbIX 3a71a4 ¢ IBHO 33JJaHHOW U OTJEIb
3alaHHON (PU3MUECKON MOJIENBIO C YCBOCHHH BOIIPOCO]
OCHOBHBIX 3aKOHOB ¥ (pOopMyT Kypca pU3UKH, HE MeXal
KaueCTBEHHBIX 3a]1a4, MPEMATCTBYIOIINE TPEOYIOIHX ]
MexaHuke. nanpHeimemy OObICHEHHE OCHOBHBIX MPH
YCBOEHHMIO BOIIPOCOB TEXHUUYECKUX YCTPOMCTB U TEXHO.
MPOTPAMMHOTO MPOLECCOB, TAKUX KaK: IBUKEHUE PaKE

KONEp, MPYKUHHBIA MUCTOJIET, TMpocKol, purypaoe O
KaTaHWe Ha KOHbKax. OnpezeneHue ycaoBUd €cy yda
IPUMEHUMOCTH MoJiesIel (PU3MUECKUX TeJl ¥ OBJIAJL g
(s1BIIEHMIT): aOCOIOTHO YNPYTroe U 3HAaHUSIMHU U YMEHUS
HEYINpPYroe CTOJIKHOBEHUs. BhINOJIHEHNE B COOTBETCTB
Ha aHaJIu3 MEXaHUYECKUX TPEOOBAHUSAMHU ITPOLIECCOB (3

TBETE UMEIOTCS
HbIE TTPOOEIIbI B HESIBHO
B MICIIOJIb30BAaHUEM
Huky. Pelienue
[PUMEHEHHUSI 3HAaHUU 110
HIIUTIOB JICHCTBUS
ITOTUYECKUX

T, BOHOMET, MaTepuaa.

LeHKAa «2) -CTaBUTCA,
[muiica He

CHOBHBIMU TPOIIECCOB
IMU aOCOTFOTHO

MU ¢ Y4eOHBIX 3aJaHHiA
{BJICHUI) C

HCIIOJIb30BAHHUEM 3aKOHOB IIPOrpaMMBbI U COXpaHCHUA B MCXAHUKE: 3aKOHBI

COXpPaHEHUs JOIMYCTUI OOJIbIlIe UMITYJIECA U MEXaHUUe
paboThI OMMOOK U HEJOUYETOB CUIIBI C H3MECHEHHEM ME)
Tena. ueM HeoOxoaumo g Mcnoab3oBanue IT-TexHO]
OIICHKH «3». JIOTIOJIHUTEILHBIMU UCTOYHUKAMHU UHDOP
KPUTHUYECKHUM aHAJIU3 U OLICHKA

JOCTOBCPHOCTH.

CKOW DHEPTUH, CBS3b
XAaHUYECKOU SHEPIUu
[oruii mpu padore ¢
MaLuu 10 TEME, UX

KonTtpoibHasn
(camocTosiTeIbHAS)
padora KoHtponbHas
(camocTosTENbHAS)
paboTa oLeHUBaeTCs B

10 6annoB:

«5» - 10 0amtoB «4» - 8
— 9 6an10B «3» -6 -7
0aiIoB «2» - 5 U MeHee
0aJUIoB.

[MpaBUJIbHO

IIpoBepka

KOHCIIEKTOB
(pedepartos,
TBOPYECKHUX PadoT)
CootBercTBHE
coJiepKaHus paboThl,
3asBJICHHOMN Teme,
npaBwiaM  oopMIIeHUS
paloTHI.

JlukTaHT mo
popmyaam.
«5» - 3a 10
NMPaBUJIbHO

HANMUCAHHBIX GopmMy.Ja

27




HaMMCaHHBIX (opmyt
«3» - 3a 7 IpaBUIILHO
HaMCaHHBIX (opmyl
«2» -3a 6 U MeHee
IPaBUIBHO

HaIMCaHHbBIX opMys

PA3JIEJI 3. MOJIEKYJISIPHA S ®U3UKA U TEPMO/MHAMUKA




IIpoBenenne  u3MepeHMil  mapaMeTpoB  rasa,

IIPOBEACHUC I/ICCJ'IG,Z[OBaHI/Iﬁ 3aBUCHUMOCTEH
(1)I/I3I/I‘-IGCKI/IX BCJIMYMH W OIIBITOB II0 IIPOBCPKE
HpeHHOXQCHHOﬁ TUITIOTE3bI Ipu HN3YUCHUHN
YCTaHOBJICHHUA TCIIJIOBOTO PaBHOBCCHUA n

M30IPOLIECCOB B razax. Pemenne pacu€THbIx 3a1a4 ¢
SIBHO 3aJaHHOW W HESBHO 3aJIaHHOW (QU3UUecKon
MOJEJIBIO C MCIOJb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmysn  MosiekyispHOW  ¢usuku.  PemieHue
KAueCTBEHHBIX 3aJa4, TpeOYIOIUX MpUMEHEHUS
3HAaHUM 1O MOJeKyJsipHOH ¢u3uke. OObsICHEHHE
OCHOBHBIX IPUHLHUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLECCOB, TAKUX
KaK: TEPMOMETP, O6apomerp, MOJIyYeHUE
HAaHOMAaTEpHUAJIOB.

Onpenenenue yCJIOBUH NPUMEHUMOCTH MOJENEH
(bu3nMUecKruX TeNl U MPOLECCOB (SABICHHIA): MOJENeH
ra3a, KHJIKOCTH U TBEPAOro (KpUCTALIMUECKOTIO)
Tela, WUACAIBHOrOo Tras3a. BblnosHeHue y4eOHBIX
3aJJaHU} Ha aHaJIU3 TEIUIOBBIX MPOIECCOB (SBICHMIA)
C UCIIOJIb30BaHUEM OCHOBHBIX moJyioxkeHnii MKT u
3aKOHOB MOJICKYJISIPHOM (PU3UKHU: CBA3bH JaBIICHUS
WJCAIbHOTO Tra3a €O CpPEIHE KUHETUYECKOU
SHEpPruey TEIJIOBOTO ABMKEHUS W KOHLEHTpauuen
€ro MOJIEKYJ, CBS3b TEMIIEpaTyphl BEILIECTBA CO
CpelHE  KHMHETUYECKOM SHEpPrue  TEIIOBOIO
JBUKEHUSI €T0 YaCTHLl, CBSI3b JABJICHUS HUJEAIbHOTO
ra3a ¢ KOHUEHTpaluel MOJIEKYJI U €ro
TEMIIEpaTypol, ypaBHeHHE MeHnaeneeBa—
Knaneiipona.

N3mepenne yaenbHOM TEIUIOEMKOCTH BEILECTBA,
IIPOBE/ICHHE MCCJIEI0BAHUM 3aBUCUMOCTEHN
(Gu3MUeCKUX BEIMYMH U ONBITOB 10 NPOBEpPKE
MPEAJIOKEHHOW TUIOTE3bl IPU U3YUYEHUHU IIPOLIECCOB
TeruiooOMeHa U ainadaTHOTO TpoIiecca.

Pemenne pacu€rHbIX 3a7ad ¢ SBHO 3aJaHHOM H
HESIBHO  33/IaHHOW  (PU3UYECKOM  MOJENBI0  C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (opmyn
MOJICKYJISIpHOM ~ (U3MKM W TEPMOJAWHAMHKH.
Pemenne  kauecTBEHHBIX  3ajad, TpeOYIOIIUX
NPUMEHEHHUS 3HAaHUH 110 MOJIEKYJISIPHOH (pu3uke u
TEPMOJIMHAMUKE. OO0mbsicHeHue OCHOBHBIX
MIPUHIUIIOB JCUCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTMYECKHUX MPOLECCOB, TAKUX KaK:
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XOJIOAWJIBHHUK,  KOHIUIMOHEpP,  JOU3EIbHBIA U
KapOIopaTopHbIi  ABMTraTeiad, mapoBas TypOuHa,
MIOJIyYEHUE CBEPXHU3KUX TEMIEpPATyp, yTHIM3ALUSA
«TEIUIOBBIX» OTXOJOB C UCIOJIb30BAaHUEM TEILIOBOTO
Hacoca, yTWIM3aluusg OHWOOPraHWYECKOro TOIUIMBA
111 BBIpAOOTKH  «TEIJIOBOM» M 3JEKTPUUECKOM
sHepruu. BeinonHeHrne yueOHBIX 3a/laHuil Ha aHAIM3
TEIUIOBBIX MPOLECCOB (SIBJICHHI) C UCIOIb30BAHUEM
ocHOBHbIX  nosoxkenud  MKT wu  3akoHOB
MOJICKYJIIPHOM (PU3MKM U TEPMOJUHAMUKU: MEPBBIH
3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS SHEPTUH
B TeINIOBbIX Ipoueccax. McnonszoBanue IT-
TEXHOJIOTMM TMpu paboTe C JOMOIHUTEIbHBIMU
UCTOYHUKaMU  HMH(opMamuu 1Mo  Teme, ux
KPUTHYECKHUM aHAJIN3 U OLIEHKA JIOCTOBEPHOCTH.
AHanu3 W OLIEHKAa MOCIEACTBUM HCIOJIb30BaHUSA
TEIJIOBBIX JIBUTATENEd M TEIUIOBOIO 3arpsi3HEHHUS
OKPY’KaIOIIEW Cpelabl C IMO3ULUN DKOJOTHYECKOU
0€30MacHOCTH; TMPEACTaBICHUN O palrOHAIBHOM
IIPUPOJIONOIB30BaHUN (B TIpOIECCE IOJATOTOBKU
COOOI1IeHU, BHITTOJIHEHUH TPYIIOBBIX IPOEKTOB).
HaGmtonenue  CBOMCTB ~ HACBIIEHHBIX  MapoB,
MIPOBE/ICHNE KOCBEHHBIX U3MEpEHUI abCOIIOTHON
BIIYKHOCTH BO3]lyXa, Ko Punenra
MIOBEPXHOCTHOTO  HaTsDKeHWs, Moxayis  IOHra.
Pemenne pacu€THBIX 3a7a4 C SBHO 3aJaHHOM H
HESBHO  33JlaHHON  (U3WYECKOM  MOJENBI0  C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U  (OpMyI
MOJIEKYJISIpHOM ~ (U3MKM W TEPMOJUHAMMKH.
Pemenne  KayecTBEHHBIX  3ajad,  TpeOyromuX
MIPUMEHEHHUs 3HaHU| 10 MOJIEKYJISIPHOHN (U3UKe U

TCPMOANHAMUKE. OObscHEHUE OCHOBHBIX
IMPUHIUIIOB CTPpOCHUA KUIKUX KpHUCTAJIIOB,
MOJIYyUYCHHUA COBPCMCHHBIX MaTCpuraIoB.

Onpenenenue  yCIOBUHM TPUMEHHMOCTH MOZENEH
(bu3nuUecKux TNl U MPOLECCOB (ABICHMI): Mojenen
rasa, JKHJIKOCTH U TBEPAOTro (KpUCTALIMUECKOTIO)
TeNa, WJCATbHOrO rasza. BeinmonHeHHe Yy4eOHBIX
3aJJaHU} Ha aHaJIU3 TEIUIOBBIX MPOIIECCOB (SIBICHMIA)
C HCHOJb30BaHUEM OCHOBHBIX mosioxkeHuit MKT u
3aKOHOB MOJIEKYJISIPHOW (DPU3UKU M TEPMOIMHAMUKH:
CBA3b JIABJICHUS MICAIBHOIO ra3a ¢ KOHLEHTpaluen
MOJIEKYJI U €r0 TeMIIepaTypoH, ypaBHEHHE
MenneneeBa—Knaneiipona, NIEPBBII 3aKOH
tepmoauHamuku.  PaGora B rpymmax — npu
00CYX/IEHHH BOIIPOCOB MEXKIIPEIMETHOTO XapaKTepa
(manpumep, 1o Teme «TemmooOMeH B IKWUBOU
IIPUPOJIEN)

PA3JIEJI 4. DJIEKTPOAUHAMUKA

DJieKTpUYecKoe MmoJie JIMKTaHT,
[TpoBeneHne KOCBEHHBIX U3MEPEHUH U OTIBITOB TIO

o 3a4ET
MPOBEPKE MPEAJIOKEHHOU TUIOTE3bI IPU U3YUYECHUU ’
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B3aNMO/IeHCTBUS 3apsKEHHBIX Tel, 3apsaja
KOHJIGHCATopa,  IOCJIEA0BATEIBHOTO  COEAMHEHUS
KOHJICHCATOpOB. Pemienne pacy€THHIX 3a/1a4 C SIBHO
3aJJaHHOM M HESBHO 33aJJaHHOM (PM3NYECKOil MOJIeNbI0

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (OpMYyI
AJIEKTPOCTATUKU. PellieHre kauecTBEHHBIX 3ajad,
TpeOYOLMXITPUMEHEHUA3HAHUHTIO

3JIEKTPOCTATHUKE. OO0ObsicHeHHE OCHOBHBIX
IIPUHLMAINIOB JICUCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX IIPOLIECCOB, TaKHUX KaK:
AJIEKTPOCKOIL, MEKTPOMETP, DIEKTPOCTATHUECKAS
3aIuTa, 3a3eMIICHUE 3NEKTPONpUOOpOB,
KOHJeHCAaTOphl, TeHepatrop Ban ge ['paada.
OnpeneneHne ycinoBUN NPUMEHMMOCTH MOJENEH
¢Gu3nUecKux TeN: TOYECUHBIH 3apsia, OIHOPOJHOE
JNIEKTpUYecKoe 1MoJie.  BpimonHeHne  y4eOHBIX
3aJaHUil Ha aHaIU3 JJIEKTPUYECKUX IPOLIECCOB
(stBIIEHMIN) C UCIIOJIb30BaHUEM OCHOBHBIX
IIOJIO)KEHUH M 3aKOHOB JJIEKTPOJWHAMUKHU: 3aKOH
COXPAHEHUs dJIEKTPUUECKOTO 3apsza, 3akoH KyioHa,
MOTEHUUAIBHOCTh  3JIEKTPOCTATUYECKOIO  IOJIf,
MPUHLIMIT CYNEepPIO3UIUN JJIEKTPUUYECKUX MOJIeH.
Ucnons3zoBanue IT-texHomoruid mnpu pabore C
JOTIOJTHUTEIBHBIMA MCTOYHUKAMU HH(OpMAIUK 10
TeME, UX KPUTHUYECKUH aHalIu3 U  OLECHKA
JOCTOBEPHOCTH.

IocTOAHHBIN JJIEKTPUYECKHIT TOK

IIpoBeneHne mNpsAMBIX HM3MEPEHUN CHIIBI TOKA U
HaANPsDKEHUS, KOCBEHHBIX U3MEPEHUH YIEIbHOIO
CONPOTHUBJICHNS, 2/1C u BHYTPEHHETO
CONPOTUBJICHUS] HMCTOYHMKA TOKa, IPOBEJCHHE
UCCIIEIOBAaHUN 3aBUCUMOCTEN (PU3NYECKUX BEINYUH
Y ONBITOB MO NPOBEPKE MNPEIOKEHHON THUIIOTE3bI
IIPU U3YYECHHUH LENEl MOCTOSHHOIO TOKa. Pemenue
pacuéTHBIX 3aJady C $BHO 33JaHHOM U HESBHO
3aJJaHHOM (PM3NYECKOIl MOJIENbIO C UCTIOIb30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI TOCTOSTHHOTO TOKA.
Pemenne  kadecTBEHHBIX — 3a7ay,  TPeOYIOMIMX
IIPUMEHEHUS 3HAaHUM M 3aKOHOB IOCTOSTHHOT'O TOKA.
OObsicHEeHHE OCHOBHBIX IMPUHIMIIOB  JIEHCTBHS
TEXHUYECKHUX YCTPOWCTB, TaKUX Kak: amIepMeTp,
BOJITMETP, PEOCTAaT, CUETYMK DIEKTPUUECKON
sHepruu. BeinonHeHne y4eOHBIX 3a/laHuil Ha aHAIN3
ANEKTPUYECKUX IIPOLIECCOB (sBIICHMIA) C
UCIIOJIb30BAaHUEM OCHOBHBIX IOJIO)KEHHUH M 3aKOHOB
ANEKTPOJAMHAMUKH: 3aKOHBI OMa JUIsl ydacTKa Lienn
U Ul 3aMKHYTOM DJEKTPUYECKOM IeNH, 3aKOH
Jbxoyns—Jlenma. PaGora B rpymmax — mpu
00CYX/IEHUH BOIIPOCOB MEXKIIPEIMETHOTO XapaKTepa
(Hanpumep, Mo TemMe «DIEKTPUUYECKUE SIBJICHUS B
HPUPOAC»)

Toxu B pasanmuyHbIX cpexax IIposeneHue

KOHCIEKTHI,
KOHTpOJIbHas
pabora,

TECT
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KOCBEHHBIX W3MEpPEHUI 51 HCCIIEIOBAHUI
3aBHCUMOCTEH MeXIy (HU3HMUECKUMU BeTMUNHAMU
npu U3y4YCHUU MPOLECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKAa B METAJJIAX, DJEKTPOJIUTAX U
MOJTYNPOBOTHUKAX.

Pemienne pacu€TtHbIX 3amad ¢ SBHO 3aJaHHOM M
HESABHO  3aJlaHHONW  (DU3UYECKON  MOJEThI0 ¢
HCIIOJIb30BAHUEM 3aKOHOMEPHOCTEH IOCTOSHHOIO
TOKa B pa3jIMYHbIX cpenax. Pemenne kauecTBEHHBIX
3aa4, TPeOYIOUMX MPUMEHEHHsI 3aKOHOMEpPHOCTEH
MOCTOSSHHOTO ~ TOKAa B Pa3IM4HBIX  Cpelax.
OObsicHEHHE OCHOBHBIX TMPHUHIMIIOB  JEHCTBUS
TEXHUYECKUX YCTPOMCTB, TAKMX KaK: ra30pa3psIHbIC
JIaMIIBI, AIEKTPOHHO-JTy4YeBast TpyOKa,
MOJTYTIPOBOTHUKOBBIEC TIPUOOPHI: U0, TPAH3UCTOP,
dboToaro ], CBETOANO/; ralbBaHUKa, paUHUPOBAHUE

MeJH, BEITIIIaBKa AITFOMUHUSA, AJIEKTPOHHAS
MHKPOCKOITHS

MarnutHoe moJie  [IpoBeneHue  KOCBEHHBIX
M3MEpEHU CHUIIBI Awmrepa, MPOBEJICHUE

WCCJICTIOBAHMSI 3aBUCUMOCTEH MEXKAY (U3NICCKUMU
BEJIMYMHAMU U OIBITOB IO POBEPKE MPETI0KEHHON
TUIIOTE3bl TPU M3YYEHHH JICWCTBUS IOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM, B3aUMOJACHCTBUS
MPOBOJIHMKA C MArHUTHBIM moneMm. OnpejaeneHue
YCIOBUM NPUMEHUMOCTH MOJEINA OJHOPOAHOTO
MarHuTHoro moiisa. OrmpeznenieHUe HalpaBlIeHUs
WHJIYKIUM MardHuTHOIO IIOJIS IIPOBOJHHUKA C TOKOM,
cwibl  Ammnepa u cuiabl  JlopeHua. Pemenue
pacy€THBIX 3aJady C $BHO 3aJlaHHOW M HESBHO
3aJlaHHON (PU3UYECKOM MOJECIIbIO C UCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB M (hopMyI 1o TeMe « MarHutHoe
noJiey. PelmieHne kadyecTBEHHBIX 3a7ad, TPEOYIOIINX
MPUMEHEHUsI 3HAHUU MO TeMe «MarHuTHOe Mojey.
OOBbsicHEHHE OCHOBHBIX MPHUHIMIIOB  JEHCTBUS
TEXHUYECKUX YCTPOMCTB M  TEXHOJIOTMYECKHUX
MPOLECCOB, TAKUX KaK: MPUMEHEHUE ITOCTOSHHBIX
MAarHUTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIbTH- METP,
AJIEKTPOJBUraTENb SxoOwu, YCKOPHTENHN
3JIEMEHTAPHBIX YACTHII

JuekTpoMaruutHass  uHaAykums  [IpoBenenue
UCCJIEIOBaHMSI 3aBUCUMOCTEN (PU3NYECKUX BETNYHH
U OIBITOB II0 IIPOBEPKE IIPEIIOKEHHON TMIIOTE3BI IPU
W3YYEHUU SIBJICHUS DJIEKTPOMAarHUTHOM HWHAYKLHU.
Pemienune pacu€THbIX 3a/1a4 ¢ SIBHO 33JJaHHON U HESABHO
3aJaHHON (DU3MUYECKON MOJENBI0 C HCIOJIb30BaHUEM
OCHOBHBIX  3aKOHOB H  (QopMyl 10  TeMe
«DNEeKTpOMarHuTHas HHIYKLUSD. Pewienue
Ka4eCTBEHHBIX  3a/a4, TpeOYyIOUIMX IMPUMEHEHHUS
3HaHUH 1O TeMe «DJIEKTPOMarHUTHas WHIYKIHS.
OObscHeHue OCHOBHBIX MPUHIUINOB  JACHCTBUS
TEXHUYCCKUX VCTDOfICTB U TEXHOJIOTHYCCKUX
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MPOIIECCOB, TaKWX KaK: WHIYKIMOHHAS ICYb,
COJICHOMI, 3alllUTa OT 3JCKTPU3AIMH TeN IMPH
IBIKEHUN B MarHuTHOM nojie 3emin. Padora B
rpyrmnmnax npu 00CyXIEeHUH BOIIPOCOB
MEXIPEIMETHOTO XapakTepa (Hampumep, 1Mo TeMe
«DJIGKTPOMATrHUTHBIC SBJICHUS B IIPUPOJICH)

PA3/IEJI 5. KOJIEBAHM A 11 BOJIHBI

Mexannuyeckue KoJIe0aHuA IIpoBenenue JukraHT,
KOCBEHHBIX U3MepeHuil, UCCIIEI0BaHMS .
3aBUCUMOCTEH MeXy (PU3NYeCKMMHU BETUYHMHAMU U sader,
OIIBITOB 110 MPOBEPKE MPEATOKEHHOMN rMINOTE3B! IPU KOHCIIEKTHI,
U3yYeHUH  KOJIEOAHUH HHUTSHOTO M MPYKUHHOTO

MasTHUKOB,  BBIHYXJIEHHbIX U 3aTyXarollux KOHTpOJIbHAA
MeXaHUYeCKuX Kosnebanuid. Onpenenenue yCciuoBuil pa0ora,
HNPUMEHUMOCTH MOJENn MaTeMaTHYeCKOTO rect

MasTHHUKA U UICAJIbHOTO MPY>KUHHOTO MAsITHHUKA.
Pemenune pacy€THpIxX 33724 C IBHO 33JJaHHOU U
HESBHO 3aJlaHHONW (U3UYECKOW MOIENBI0 C
HCITOJIh30BAHWEM OCHOBHBIX 3aKOHOB M ()OPMYJI 11O
TemMe «MexaHnueckue KoyneOauus». Pemenue
KaueCTBEHHBIX 3a7ad, TpeOyomux MPUMEHEHUS
3HaHUI 1Mo TeMe «MexaHndecKHe KOJIeOaHusy.
OO0rBsicHeHnE OCHOBHBIX NPHUHIMUIIOB JIEUCTBUSA
TEXHUYECKUX YCTPOMCTB, TaKUX KakK: METPOHOM,
yacel, Kadel, MY3bIKaJIbHbIE ~ MHCTPYMEHTBHI,
ceiicmorpad. McnonszoBanue IT-TexHoMOTHIA TTpH
pabore ¢  JOMOJHUTEIHHBIMH HCTOYHHKAMH
nH(pOpPMAIIUU TI0 TEME, UX KPUTHYECKUN aHAIIU3 U
OlleHKa J0CTOBepHOCTH I[IpoBeneHne  KOCBEHHBIX

W3MEPEHU U HCCIIEIOBAHUSL  3aBUCHUMOCTEMN
buznyeckux BEJINYUH npu W3y4YEHUU
3JEKTPOMAarHUTHBIX KoJIeOaHU I u nemnen

MEPEMEHHOT0 TOKa. PemeHne pacuéTHbIX 3aa4 ¢
SIBHO 33JJaHHOW W HESIBHO 3a/IaHHOM (PU3UIecKoi
MOJIETIBIO C HCTIOIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMyt 110 TeMe «INEKTPOMATrHUTHBIE KOJIEOaHUsS.
Pemenne  kauecTBEHHBIX 3aja4,  TpeOyroImMX
MPUMEHEHUS 3HAHUU 10 TeMe « DJIIeKTPOMAarHUTHbBIS
koneOanusi».  CpaBHEHHME  MEXaHHMYECKHX u
AJIEKTPOMAarHUTHBIX KoJIeOaHuH. OO0mbsicHeHnE
OCHOBHBIX MPHUHILMUIIOB  JEUCTBUS  TEXHUYECKUX
YCTPOMCTB, TaKUX KakK: DJIEKTPUUYECKUN 3BOHOK,

TeHepaTop MIEPEMEHHOTO TOKa, JTMHUAN
3JIeKTpoIepeaay. Omnpenenenue YCIIOBHI
MPUMEHUMOCTH MOJIENTN UeaTbHOTO

K0JIe0aTeIbHOTO KOHTYpa. AHAJU3 U OLIEHKa
MOCJIEICTBHI MCTIOB30BAHMS PA3IMUHBIX CIIOCOO0B
MIPOU3BOJCTBA 3IEKTPOIHEPTUH C  NOo3uIHi
IKOJIOTUYECKON O0€30MacHOCTH; TPEACTABICHUA O
palMOHAIIBHOM NPHUPOAOIOIL30BaHUM (B Ipoliecce
MMOATOTOBKU COOOIIEHNH, BHITIOJITHEHUI TPYIIITOBBIX
MTPOEKTOR)
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Mexannyeckue ¥ JJIeKTPOMArHWTHBIE  BOJIHBI
CpaBHeHHE MEXAaHHYECKMX U  3JIEKTPOMAarHUTHBIX
BOoJIH. OmpeniesieHne yCIOBUH MPUMEHUMOCTH MOJEIH
FapMOHWYECKOW BOJHBL. PelleHne KadeCTBEHHBIX
3a1a4, TpeOymoIMX NPUMEHEHHUs 3HAaHUM MO Teme
«MexaHnueckue n SJICKTPOMArHuTHBIC BOJIHBD).
N3yuenne mapaMeTpoB 3BYKOBOW BOJIHEL. 3ydeHnue
pacnpocTpaHeHHsT 3BYKOBBIX BOJH B 3aMKHYTOM
npoctpancTBe. OOBICHEHHWE OCHOBHBIX TPUHITUIIOB
JIeHCTBUS TEXHUYECKUX YCTpPOUCTB u
TEXHOJIOTMYECKUX MIPOLIECCOB, TaKUX KaK:
My3bIKaJIbHbIE€ UHCTPYMEHTHI, pajap, paAuoOnpUEMHUK,
TEJIEBU30D, aHTCHHA, TenedoH, CBU-meun,
YJIBTPa3ByKOBas TMAarHOCTHKA

B TexHuke u MeaunuHe. HMcmons3zoBanme IT-
TEXHONOTHH TpU paboTe C  JIOMOJHUTEIHHBIMU
MCTOYHUKAMHU UHPOPMAIMH 0 TeMe, NX KPUTHYECKUN
aHaJlM3 M OLEHKa JOCTOBEPHOCTH. AHAIHM3 U OIICHKA
HOCHCI{CTBI/Iﬁ II1yMOBOTO u SJICKTPOMAruuTHOI O
3arpsi3HEHMsI  OKpYXKarolled cpeapl ¢ MOo3uUui
9KOJIOTUYECKOMN 0e301acHOCTH; MpEACTABICHUM
CpaBHeHI/Ie MCXAaHUYCCKUX H  IJICKTPOMArHUTHBIX
BOJIH. OmpeiesieHne yCIOBUH TPUMEHUMOCTH MOJICITTH
TapMOHMYECKOM BOJHBI. PelieHne KauecTBEHHBIX
3aga4, TpeOymoIHUX NPUMEHEHHUs 3HAaHUM MO Teme
«MexaHuuecKkue U BJIEKTPOMArHUTHBIE  BOJIHBI».
N3yduenne mapaMeTpoB 3BYKOBOW BOJIHBI. 3ydeHwue
pacrpocTpaHEHUs 3BYKOBBIX BOJH B 3aMKHYTOM
npoctpancTBe. OOBSICHEHHWE OCHOBHBIX TPUHITUIIOB
JIeCTBUS TEXHUYECKUX YCTPOMCTB u
TEXHOJIOTMYECKUX MIPOLIECCOB, TaKUX KaK:
MY3BIKAJIBHBIE MHCTPYMEHTBI, pajap, paluoNpUEMHUK,
TEJIEBU30D, aHTCHHA, TenedoH, CBU-meun,
yJIbTpa3ByKOBas IUAarHOCTHKA

B TexHUKe u MenuuuHe. Mcnons3oBanue IT-
TEXHOJIOTHH Mpu paboTe ¢ JONOTHUTEIbHBIMU
UCTOYHUKAMU UHPOPMAITUH TI0 TEME, UX
KPUTUYECKUM aHAJIN3 U OLIEHKA JI0CTOBEPHOCTH.
AHaJu3 1 OlleHKa MOCIECTBUN ITyMOBOTO U
3JIEKTPOMATHUTHOTO 3arpsi3HEHUS OKPYKaroIen
Cpelibl C MO3UIUHN IKOJIOTHYECKO 0€30MacHOCTH;
npeacraBieHnii OnTuka HaGmonenue ontuaeckux
SIBIICHHH,

MIPOBEJCHUE KOCBEHHBIX MU3MEPEHUM, MCCIIECIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIUYUH U OIBITOB IO
MPOBEPKE MPEIIOKEHHOW THMOTE3bl MPU HU3YUYECHHH
SIBJICHUW TIPEJIOMJIEHUS CBETa HAa TpaHULEC pasjena
JBYX Cpel, MPEIOMJICHUSI CBETa B COOMpAOIICH U
paccenBarOUIEN JMH3aX, BOJHOBBIX CBOWCTB CBETA.
Pemienne pacu€TtHbIX 3amad ¢ SBHO 3aJaHHOM M
HESIBHO  3alaHHOM  (u3MYecKOoH  MOJeNblo  C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpMYyII 1O
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TeMe «OrnTukay. Pelenne KayecTBEHHBIX 3aaa4,
TpeOyIOIMX MPUMEHEHHs 3HaHUH 10  TeMme
«OnTuka». [loctpoeHne u pacdyér H300pakeHUH,
CO371aBaEMbIX IUIOCKHM 3€pKajioM, TOHKOH JMH30M1.
OmnpeneneHue yCIOBHA NPUMEHUMOCTH MOJICIH

TOHKOU JIMH3BL; TpaHHUI] NPUMEHUMOCTH
F€OMETPUYECKOUN ONTHKH.
OOmbsicHeHnE ocoOeHHoCTeH POTEKAHUS

ONITUYECKUX SIBICHUIN: nHTepdepeHnn, 1udpakuuy,
JOUCIIEPCUH, TIOJHOTO BHYTPEHHETO OTPa)KEHUS.
OObsicHEeHHE OCHOBHBIX MPHUHIMIIOB  JEHCTBUS
TEXHUUYECKUX  YCTPOMCTB U  TEXHOJOTHYECKHUX
MPOLIECCOB, TaKWX Kak: OYKH, JIyna, HEepUCKOIl,
¢doroanmapat, MUKPOCKOII, TPOSKIIUOHHBIN armapar,
MIPOCBETJICHUE  ONTUKH, BOJOKOHHAs  ONTHKA,
mudpakionHas pemérka. Pabota B rpynmax mnpu
00CY’KJICHHH BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(manmpumep, mno TeMe «CBETOBBIE SIBJIEHUS B
TIPUPOJIEN )

PA3JIEJI 6. OCHOBBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJI

BHOCTU

OcnoBbl CTO IIpoBeneHne KOCBEHHBIX W3MEPEHUI
UMITyJIbCa M DHEPTUH PESTUBUCTCKUX YacCTHIl (IO
dotorpadussM TPEeKOB 3apsHKCHHBIX YacTHI B
MarHuTHOM T10Ji€). AHAIM3 U ONMCcaHue (PU3NIECKUX
SIBIIGHUH C MCIIOJIb30BAHUEM TTOCTYJIATOB
CTIeUAIbHON TEOPHH OTHOCHUTEILHOCTH.
OObsicHEHHE OCHOBHBIX IHPUHIMIIOB  JEHCTBHS
TEXHHYECKUX YCTPOUCTB, TAaKUX KakK: CITyTHUKOBBIC
MPUEMHUKH, YCKOPUTENH 3apsyKEHHBIX YACTHI]

JIMKTaHT,
3a4érT,

KOHCIICKTBI

PA3JIEJI 7. KBAHTOBAS ®U3UKA

KopnyckyasipHo-BoJsiHoBo# ayanusMm [Iposenenue
KOCBEHHBIX U3MEPECHU, HCCIEN0BaHUsA
3aBUCUMOCTEH MeX1y (QU3NUECKUMH BEJIMYUHAMU
npu u3ydeHuu siBjaeHus ¢porodpdexra. OObscHEHHNE
OCHOBHBIX IPHHLMIIOB JEHCTBUS TEXHUYECKUX
YCTPOWCTB, TAaKUX KaK: CIIEKTPOMETp, (hOTODIIEMEHT,
(GOTOIaTUMK, TYHHEJIbHBIH MHKPOCKOI, COJIHEYHas
Oarapesi, cBeToanoa. Pemenne pacuéTHBIX 3a1ad ¢
SIBHO 3aJaHHOM W HESIBHO 3aJaHHON (U3HYECKOM
MOZICJIBIO C MCIIOJb30BAHUEM OCHOBHBIX 3aKOHOB H
¢dopmyn no teme «KBaHTOBbIE siBIEHUA». Pemenue
Ka4eCTBEHHBIX 3a/a4, TpeOymoImuX NPUMEHEHUS
3HaHMH 10  TeMe  «KBaHTOBBIE  SBICHUS.
Ompenenenre yciaoBUM NMPUMEHUMOCTH KBAaHTOBOM
MOJEIN CBeTa. AHaJIN3 KBAaHTOBBIX IPOLIECCOB C
HCIOJIb30BaHUEM YpaBHEHUS DUHIITENHA 115

dboToaddekra, MIPUHITUTIA COOTHOIIICHUH
HeonpenenéuHoctu [eiizenbepra. Mcmonb3oBaHue
IT-TexHonoruii mpu pabore C JOMOTHUTEIHHBIMU
UCTOYHMKaMU  HHOpMamuu 1O  TeMe,  HX
KPUTUYECKHUW aHAJIN3 U OLIEHKA JIOCTOBEPHOCTHU

JIMKTaHT,
3a4éT,
KOHCTIEKTBHI,
KOHTpPOJIbHasA
pabora,

TECT
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®du3uka aroma  HaOmomenume — IHHEHYATBIX
criekTpoB. OOBSCHEHHE OCHOBHBIX IPHUHIUIIOB
NEUCTBUSA TEXHUYECKUX YCTPOMCTB, TaKHMX Kak:
CIEKTPOCKOIN,  Jla3ep, KBAHTOBBI  KOMIIBIOTEP.
OnpeneneHne yCIOBHM NPUMEHUMOCTH MOJEIU
atroma Pesepdopnra. AHain3 KBaHTOBBIX MPOLIECCOB
Ha OCHOBE IIEPBOTO M BTOPOro MOCTyJaToB bopa
[TpoBenenue u3MepeHUil paguoakTUBHOTO (oHa C
WCIIOJIb30BAaHUEM  JIO3UMETpa M  MCCIIEJOBaHUE
TpekoB dacTull (MO TOTOBBIM (hoTorpadusm).
OObsicHEeHHE OCHOBHBIX MPHUHIMIIOB  JEHCTBUS
TEXHUUYECKUX  YCTPOMCTB U  TEXHOJOTHYECKHX
IIPOLIECCOB,  TakWX Kak: JO3UMETp, Kamepa
BuibcoHa, SAEpHBI  peakTOp, TEPMOSIACPHBIN
peakTop, aToMHast 00M0a, MAarHUTHO-PE30HAHCHAS
TOMOTpadus. Omnpenenenue YCIIOBUI
IIPUMEHUMOCTH MOZEIIN aTOMHOIO sipa. AHaIu3 U
ONHCAaHUE SJEPHBIX PEAKLIUI C MCIOIb30BaHUEM
MOHATHHA MAacCOBOE YHCIO W 3apsij AApa, DHEPrHs
CBA3U SAJPA, 3aKOHOB COXpPAHEHUs 3aps/ia, MacCOBOIO
4ucila W DHEPIUU B SACPHBIX pEaKUUAX, 3aKOHa
paZMoOaKTUBHOIO pacnajga. AHalIW3 M OLEHKa
BIIUSIHUS PAIMOAKTUBHOCTH HA JKUBBIC OPTaHU3MBI, a
TaK)Ke IOCIEACTBUN Pa3BUTHUSA AIEPHOU SHEPreTUKH
C MO3ULMH HKOJIOTUUECKON O€3011acCHOCTH;
IIPEACTABICHUI 0 paLMOHAIBHOM
IPUPOIOIOIL30BaHUN (B IpoLEecce IMOATOTOBKU
co0OIIeHNH, BHIIOJIHEHUS TPYIIOBBIX IPOECKTOB)

PA3JIEJI 8. QJIEMEHTBI ACTPOHOMUU U ACTPODOPU3UKU

DJIeMeHTBI AcTPO(U3NKH YUacTe B JUCKYCCHH O
POJI aCTPOHOMUH B COBPEMEHHOW KapTHHE MUPA, B
IIPAKTHYECKON JEATEIbHOCTH  4YEeJIOBEKa "
JNAJIBHEHIIEM  HAyYHO-TEXHHYECKOM pa3BUTHUMU.
[TonroroBka cooOmieHnit O MeTonax  MOJNydYeHHS
HAy4YHBIX aCTPOHOMUYECKUX 3HAHUN, OTKPBITHAX B
COBPEMEHHOU aCTPOHOMUH. IIpumenenue
OCHOBOIIOJIAralOIMUX aCTPOHOMHUYECKUX NOHATHH,
3aKOHOB M TEOPHH Al aHaIM3a M OOBSICHEHUS
(bu3nUecKuX MpOLECCOB, MPOUCXOAALINX B 3BE3/AX,

B 3BE3/IHBIX CUCTEMAaX, B MEKTAJIAKTUYECKOH Cpele,
JBMKEHHSI HEOECHBIX TeJl, BOJIIOLUM 3BE3N U
Bcenennoii. [IpoBenenne HaOmioneHuid  3BE3THOTO
He0a HEBOOPY KEHHBIM I1a30M C UCIOJIb30BaHUEM
KOMIIBIOTEPHBIX ~ NPWIOKEHUH I OIpENeIeHUs
MOJIOKEHUST HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/11s1 CeBEpHOro noiyuiapus

u sipkue 3BE3nbI. [IpoBeneHune HaOMIOIEHUN B
Teneckol JIyHbl, IUIaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHU I

3a4erT,

KOHCIICKTHI,

TECT
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