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1. OO0wmas xapakrepucTika padoueii mporpaMMbl y4e0OHOIr0 npeamMera

VY4eOHnbIit peaMer «Duzuka» SIBIIIETCS 00s3aTeNbHON YacTbIO
0011eo0pazoBaTeabHOro MKIa 00pa3oBaTeabHON MporpaMmMbl B cooTBeTcTBUU ¢ PT'OC
CIIO no cnenuansHocTH 36.02.02 300TEXHUS.

B cootBetctBHM ¢ ®T'OC COO ¢usuka sBisieTcss 00a3aTeIbHON TUCIUIUIMHON Ha
YPOBHE CpeIHEeTo 00111eT0 00pa3oBaHus.

1.2. Hesu 1 mIaHUpyeMble pe3yJbTaThl OCBOCHHUS Y4eOHOI0 nmpeameTra:

1.2.1. Heau AMCHMIIIMHBI .
Conepxanue TmporpamMmbl  yuyeOHoro mpenMera Ousuka HampaBiIeHO Ha
JOCTHXKEHUE CICAYIONTUX HeJIe:

e (opmupoBaHHe y OOYYArOIIMXCS YBEPECHHOCTH B IIEHHOCTH OOpa3oBaHUS,
3HAYUMOCTH (U3MYECKMX 3HAHWUH JJII COBPEMEHHOTO KBaJIU(DHUIIMPOBAHHOTO
CIICIUAIMCTA TIPU OCYIICCTBICHUH €T0 MPo(heCcCHOHATBHON NeATEILHOCTH,

¢ (hopMHUpPOBaHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH;

e OBJIaJICHUC crienuduyeckon cUCTEMOU bu3nIecKux MMOHSTHUM,
TEPMUHOJIOTUEN U CUMBOJIMKOM;

® OCBOCHHE OCHOBHBIX (DM3UYECKUX TEOPHi, 3aKOHOB, 3aKOHOMEPHOCTEH

® OBJIQJICHUC OCHOBHBIMH METOJaMU HAYYHOTO IIO3HAHHS  MPHUPOIBI,
UCIIONIB3YyeMbIMU B (u3uke (HaOJNIOACHUEe, ONMHMCaHue, W3MEpPEHUEe, BBIJIBHKEHUE
TUIIOTE3, TPOBEJICHUE IKCIIEPUMEHTA);

® OBJIQJICHHEC YMCHHUSIMHU OOpadaThiBaTh JaHHBIE JKCIIEPUMEHTA, OOBICHATH
MOJIYYEHHBIE PEe3yJbTaThl, YCTAHABIWBATH 3aBUCHUMOCTH MEXIY (PU3UICCKUMHU
BEJIMYMHAMH B HAOJIFOJJa€MOM SIBJICHUH, JIelaTh BEIBOJIBI,

e (GopMupoBaHHe yMEHHsS permaTh (PU3MYECKUE 3aJaud Pa3HBIX ypOBHEH
CJIO’)KHOCTH;

® pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, WHTEIJICKTYAJIbHBIX U TBOPYECKHX
CrOCOOHOCTEH B TIporecce MPUOOPETCHHUsS 3HAHUM C HMCIOJIB30BAHUEM PAa3IUIHBIX
MCTOYHUKOB MH(GOPMAIIUA U COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJOTHI; YMEHHM
dbopmynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO IIO3UIIMIO IO OTHOIICHHUIO K
bu3udeckoit nHPopMaIK, MOJTyIaeMOK U3 pa3HbIX HCTOYHUKOB,;

® BOCIHMTAHHE YyBCTBA FOPJIOCTH 32 POCCUUCKYIO (PU3UUECKYIO HAYKY.

OcBoenne kypca O/l «®Pu3ukay mnpeamnonaracT peeHne CICIyIONUX 3a1a4:

e npuoOpeTeHWe 3HaHMA O (YHIAMEHTAIBHBIX (DU3UYECKUX 3aKOHAX,
JeXKaAIuX B OCHOBE COBPEMEHHOW (M3MYECKOM KapTUHBI MHpa, MPUHIUIIOB
NEHUCTBHS TEXHUYCCKHX YCTPOMCTB M IMPOM3BOJCTBEHHBIX ITPOIICCCOB, O HamOoiee
BXHBIX OTKPBITHUSAX B 00JacTH (M3MKH, OKA3aBIIUX ONPEICIIAIONICe BIUSHUEC Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

o NOHUMaHUe (HU3UIECKON CYITHOCTH SIBICHUHN, MIPOSIBISIIONINXCS B paMKax
MMPOU3BOACTBEHHOU JIESTEIBHOCTH;
o OCBOEHHUE CIOCOOOB MCIOJIb30BaHUs (DU3NUECKUX 3HAHUU ISl pELICHUS

MPAKTUYECKUX U MPOQPECCHOHANBHBIX 3a7ay, OOBSCHEHUS SBICHUN TMPUPOIHI,
MPOU3BOACTBEHHBIX M  TEXHOJOTMYECKHX MPOIIECCOB, MPHUHIMIIOB JCHCTBUS
TEXHUYECKUX MPUOOPOB M YCTPOWCTB, oOecreueHus: 0€3011aCHOCTH MPOU3BOACTBA M
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OXpaHbI IPUPOJIBL;

e (hopMupoBaHHE YMEHUH pelIaTh y4eOHO-IPAaKTUYECKHE 3a1a4u (PU3NUECKOTO
coJiepKaHusl ¢ y4ETOM MPOPECCUOHATIBHON HANIPaBIEHHOCTH;

® [IpUOOPETEHHE OMbITA MO3HAHUSA U CAMOIIO3HAHUS; YMEHUN CTaBUTh 3aJa4H U
pemarb npodaeMbl ¢ Y4ETOM MPO(PeCCHOHATBHON HAIPABICHHOCTH;

e (opmMupoBaHHE YMEHUM UCKaTh, AaHaJU3UpOBaTh M  0OpabaThIBaTh
¢uznueckyro HHPoOpMaLKIO C YYETOM MPOPECCUOHAIBHON HANIPABICHHOCTH;

® [IOATOTOBKA O0YUYaIOIIMUXCS K YCIEUTHOMY OCBOCHUIO JUCHUIUIMH U MOJYJIeH
npo(ecCHOHaIbHOTO LHUKIIA: (POPMUPOBAHUE Y HUX YMEHUW U OMbITA JIEATEIBbHOCTH,
XapaKTepHbIX uid Tpodeccuit / MODKHOCTEH CIyKalluX WU CHEIHaTbHOCTEH,
NoJy4aeMbIX B IpOo(ecCHOHaIbHBIX 00pa30BaTeIbHbIX OPTaHU3AUAX;

® [OATOTOBKa K  (OPMHUPOBAHMIO  OOIIMX  KOMIIETEHLMH  OyAylero
CHeIUalncTa: CcamMooO0pa3oBaHUs, KOMMYHHUKAIMHM, TIPOSBICHHUS TPaKIaHCKO-
NaTPUOTUYECKOW MO3UIIMH, COTPYAHUYECTBA, MPUHATUS PEUICHUN B CTaHJIAPTHOU U
HECTaHJAPTHOM CUTYyalUsX, MPOEKTUPOBAHUS, MPOBEACHUS (PU3NUECKUX M3MEPEHUH,
3¢ PexTUBHOTrO 1 6€30MaCHOr0 MCHOJIB30BaHUS PA3TMUYHBIX TEXHUYECKUX YCTPOUCTB,
COOJIOJIEHUsT TIPaBWJI OXpaHbl TpyJda Npu pabore ¢ (puanyeckuMu MnpudopaMu U
000py/1I0BaHHEM.

Oco0OeHHOCTh (POPMUPOBAHHUS COBOKYIMHOCTH 3ajad HW3y4YeHUs (QU3MKH AJid
CUCTEMBI CpeHEro MpodeCcCUOHANIBHOTO 00pa30BaHMs 3aKII0YaeTCs B HEOOXOAUMOCTH
peanuzanuu  NPOPECCHOHATIBHOW  HANpPABJICHHOCTHM  pellaeMbIX  3a7ad, ydéTa
0COOEHHOCTEN chepbl AEITENbHOCTH OYAYIUX CHEUATINCTOB.

B pe3ynbpTraTte ocBoeHUs yueOHOTO MpeaMeTa 00yJyarouIuiics J0JIKeH 3HaTh!

® CMBICJI TIOHATUH: (hU3MUECKOE SBICHUE, TUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJIEUCTBHE, 3JIEKTPOMArHUTHOE II0JIe, BOJIHA, (DOTOH, aToM, aTOMHOE SJIpo,
MOHU3HUPYIOIINE U3ITyUEHUS;

eCMbICH (PU3MUECKUX BEJIUYMH: CKOPOCTb, YCKOPEHME, Macca, CHUJla, UMITYJIbC,
paboTa, MexaHMYEeCKash SHEpPrusi, BHYTPEHHSsS SHEprus, aOCONIOTHas TeMIlepaTypa,
CpelHsisi KHHETWYecKass »JHEprusi 4YacTHIl BEIIEeCTBA, KOJMYECTBO TEIUIOTHI,
3JIEMEHTAPHBIN JICKTPUYECKUN 3aPsil;

ecMbICT (UBUYECKUX 3aKOHOB KJIACCHUYECKOM MEXaHUKH, BCEMHPHOTO
TATOTEHUS, COXPAaHEHMsI DHEPruM, MUMIyJbca M  DJIEKTPUYECKOro  3apsja,
TEPMOJMHAMUKH, dJIEKTPOMArHUTHON MHAYKIWH, hoTodddekTa;

® BKJIa/I POCCUMCKHX U 3apyO€KHBIX YUEHBIX, OKa3aBIIUX HauOOJblIee BIUSHUE
Ha pa3BUTHE DUBUKY;

B pe3ynbpTrate ocBoeHUs yueOHOTO MpeiMeTa 00yJarouIuiics J0JIKeH YMeTh:

® TIPOBOJWTH HAOIOJEHUS, MIJIAHUPOBAThH U BBHITIOJIHATH 3KCIIEPUMEHTHI,

® BBIJBUIATh TMIIOTE3bl U CTPOUTH MOJIENH,

® IPUMEHATHh TMOJyYEHHbIE 3HaHMA 1O (QuU3UKe [  OOBSICHEHHS
Pa3sHOOOPa3HBIX (PU3UIYCCKHUX SBICHUN U CBOWCTB BEIECTB;

® TIPAaKTUYECKU UCTOIb30BaTh PU3NUECCKHIE 3HAHMS,

® OLIEHUBATH JOCTOBEPHOCTh ECTECTBEHHO-HAYYHOU HH(pOpMaLUK;

® UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHUS JJId  PELICHHS
NPAaKTUYECKUX  3aJad  TOBCEJAHEBHOW  JKM3HHM, oOO0ecredeHus: 0e30IacHOCTH
COOCTBEHHOH JKH3HU, PAlMOHAJIBHOTO MPUPOJIOINOJIB30BAaHUS U OXPaHbl OKPYXKaroLEeH
CpeJibl.



® OIMCHIBATh U OOBACHATH (PU3NYECKUE SIBICHUS U CBOMCTBA TeJl: CBOIMCTBA I'a30B,
KUJIKOCTEH W TBEPIABIX TEJ; DJIEKTPOMATHUTHYIO MHAYKLMIO, PacClIpOCTPaHEHUE
JJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; W3JIyYCHUE U IIOIJIOLLEHUE CBETa
aToMoM; GoTO3(hPexT;

® OTJINYATh TUIIOTE3BI OT HAYYHBIX TEOPHIA;

e JIe1aTh BBIBOABI HA OCHOBE DKCIIEPUMEHTAIIBHBIX JAaHHBIX;

® IPUBOJUTH NPUMEPHI, MOKA3bIBAIOUIUE, YTO: HAONIOACHUS U HKCIEPUMEHT
ABJISIIOTCSL OCHOBOM I BBIABMIKCHHSI TUIIOTE3 W TEOPHUM, IMO3BOJSAIOT INPOBEPUTH
HUCTUHHOCTb TEOPETHYECKUX BBIBOJOB; (U3MUECKas TEOpHUs JAeT BO3MOMXHOCTb
OOBSACHATh M3BECTHBIC SIBICHUS NMPUPOJLI U HAayuyHble (DAKTHI, MPEICKA3BIBAThH €I
HEU3BECTHBIE SIBJICHUS;

® IPUBOJUTH MPUMEPHI MPAKTUUYECKOTO HCIMOIb30BaHUA (DU3UUECKUX 3HAHUM:
3aKOHOB MEXaHUKHU, TEPMOJIMHAMUKH U 3JIEKTPOJAUHAMUKHU B DHEPTETHUKE; PA3IMUHBIX
BUJIOB AJIEKTPOMArHUTHBIX W3JIYYEHUW I Pa3BUTUS PaandO U TEIEKOMMYHHMKAIHM,
KBAaHTOBOW (DM3UKU B CO3/IaHUH SIIEPHOM YHEPreTHKH,JIa3€POB;

® BOCIIPMHMMATh U HAa OCHOBE IOJYYEHHBIX 3HAHUN CAMOCTOSITEIIbHO OLICHUBATH
uHpopmainmio, coaepxkamiyrocss B coobmenusx CMMU, Wurepuere, Hay4yHO-
NOMYJIIPHBIX CTAThX.

® IPUMEHSTH MOJIYYeHHbIC 3HAHUS JJI perieHus] GU3NUecKuX 3a/1ay;

® OomnpenensATh XapakTep (U3MUECKOro Ipoiecca 1o Tpaduky, TaOIMIIE,
bopmyne’;

® U3MEPATH PsI PUBNYECKUX BEJIUYUH, IPEJCTABIIAS PE3YyIbTAThl U3MEPEHUI C
Y4E€TOM UX ITOTPELIHOCTEN.

1.2.2. Ilnanupyemble pe3yJabTaThl OCBOEHHSI Y4YeOHOro mpeaMeTa B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

OcBoeHue COACPIKaHUA yqe6H0ro nmpeamMeTa «®Dusnka» obecrneynBaeT JOCTHIXCHHUEC
O6yLIaIOH_II/IMI/ICH CICAYIOMUX JIUYHOCH HbIX PE3YIIBTATOB!

JIP 1 I'pasicoanckoe socnumanue:

— c(opMHPOBAHHOCTh TPAXKIAHCKOM MO3UIUU OOydYaromerocss Kak akTHUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO OOIIECTBA;

— MPUHATHE TPaAULIMOHHBIX 00111e4eTIOBEUECKUX T'YMaHUCTUYECKHX u
JIEeMOKPAaTUYECKUX [IEHHOCTEH;

— TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpecax TpakJaHCKOTO
oOmiecTBa, y4acTBOBaTh B CaMOYIPABICHHUH B IIKOJE M JETCKO-FOHOILIECKUX
OpraHu3aIusix;

— YMEHHE B3aUMOJIEUCTBOBAaTh C COLMUAIBHBIMU MHCTUTYTAMH B COOTBETCTBHHU C MX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

— TOTOBHOCTb K TYMAHUTApPHOM U BOJOHTEPCKOM IEATEIbHOCTH.

JIP 2 Ilampuomuueckoe gocnumanue:

— c(hopMHPOBAHHOCTH POCCUICKOM IPaXKIaHCKOW MIEHTUYHOCTH, MAaTPUOTH3MA;

— LEHHOCTHOE OTHOLIEHHE K TOCYAAapCTBEHHBIM CUMBOJIaM; JOCTHXKeHUAM Poccrun B
(hU3HKE U TEXHHKE.

JIP 3 /yxoeno-npagcmeennoe gocnumanue:

— c(opMUPOBaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TIOBEICHHUS;

— CIIOCOOHOCTh OLIEHMBAaTh CHTYallMI0O M TNPHUHAMATh OCO3HAHHBIC PELICHUS,
OPHEHTHPYSICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJE B




JIEATEIIbBHOCTH YYEHOT0;
— OCO3HaHHE JTUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JIP 4 Iememuueckoe éocnumanue:
— JCTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPUYECTBA,
MPUCYIIETO PU3NISCKON HAYKeE.

JIP 5 QDu3uueckoe gocnumanue:

— c(hOpMHPOBAHHOCTh YMCHHSI MPUMEHATh MaTEeMaTHYECKHE 3HAHHUS B HMHTEpECcax
310poBOro M 0e30MacHoro o0pasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
310pOBbIO (3/I0pOBOE MUTAHUE, COAJlAHCUPOBAHHBIM PEKUM 3aHATUNH M OTHbIXA,
perynsipHasi Gu3uvecKas aKTHBHOCTH);

— (pM3UYECKOTO COBEPIICHCTBOBAHUS IPH 3aHATHIX CIIOPTHBHO-O3I0POBHTEIHHON
JESTEIbHOCTBIO.

JIP 6 Tpyooeoe socnumanue:

— HMHTEpEC K pa3nuHbIM cdepam TpoPEeCCHOHAIBHONU ACSITENIHHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

— TOTOBHOCTH M CIIOCOOHOCTBH K 00pa30BaHHIO U CAaMOOOPa30BaHUIO B 00J1aCTH (PUBUKHU
Ha MPOTSHKEHUH BCEH JKU3HHU.

JP 7 JKonozuueckoe eocnumanue:

— Cc(OPMHPOBAHHOCTH IKOJOTUYECKON KYIbTYpPhI, OCO3HAHUE TJIOOAIBHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOIIEM;

— IUIaHUPOBAHHWE M OCYIIECTBIICHHWE JCHCTBHII B OKPYXKAIOIIEH CpeJie Ha OCHOBE
3HAHUS 1eJIeN YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

— pacuIiupeHue OTBITa JEATCIHHOCTH DSKOJOTUYECKOW HAMpaBIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUU 10 (hU3HKE.

JIP 8 Ilennocmu nayunozo noznanus:

— c(OpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHSA (HU3NUCCKON HAYKH,

— OCO3HAHHWE LIEHHOCTH HAy4YHOW MAEATEIbHOCTH, TOTOBHOCTH B IpoOliecce H3YyUCHHs
GU3MKM  OCYIIECTBJIATH MPOEKTHYI0 U  HCCIEJOBATENbCKYIO  JIEATEIbHOCTh
WHIMBUAYAIBHO U B TPYIIIIE.

JP9 IMoyuOHATbHBLI UHMENTIEKM, NPEeONONaAcaArOUUL CHOPMUPOBAHHOCTDL .

— CaMOCO3HaHMS, BKIIOYAIOIIETO CHOCOOHOCTh TOHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJCTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOW SMOIIMOHAIBHON c(hephl,
OBITh YBEPEHHBIM B ceOe;

— CaMOpEeTyJUpOBaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJb, YMEHHE NPHHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHUE, CIIOCOOHOCTh  aNanTUpPOBAThCA K
AMOIMOHAIBHBIM H3MEHEHUSIM U MPOSBIISATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

— BHYTPEHHEH MOTHBAIIUH, BKIFOYAIOIIEH CTpEMJICHHE K JOCTHIKCHHUIO IIEIH U YCIIEeXY,
ONTHUMHU3M, HWHUIMATUBHOCTh, YMEHHE JICHCTBOBaTh, MCXOAS M3  CBOHUX
BO3MOJKHOCTEH;

— OSMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh TIOHMMATh AMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 MPH OCYIIECTBICHUU OOIIECHHSI, CHOCOOHOCTh K COUYBCTBHUIO
1 COTIEPESIKMBAHUIO;

— COILMAJIBHBIX HaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHUS C
JPYTUMHU JTFOJbMH, 3a00TUTHCS, TPOSIBJISITh HHTEPEC M Pa3peiiaTb KOH(QIMKTHI.

OcBoeHue COICPIKaHUS yqe6H0r0 npeamMeTa «Dusuka» obecreunBaeT JOCTHIKCHUC
O6y‘laIOHlI/IMI/ICSI CJICAYIOMINX METANMPEAMETHDBIX PE3YyJIbTAaTOB!:

OB.TIa}leHI/Ie YHUBEPCATbHBIMHA y‘leﬁﬂbIMl/I NO3HABATEJbHBIMH ICHCTBUSMM:

MP1 Ba3zoevie nocuueckue oeiicmeus:

— CaMOCTOSTEIHLHO (OPMYIUPOBATh U aKTYaTHM3UPOBATH MPOOIEMY, pacCMaTPUBATh e
BCECTOPOHHE;

— OTIPENEIISITh LEJIN AEATEIBLHOCTH, 33/1aBaTh MTapaMeTPhbl U KPUTEPUU UX JOCTUKEHUS;

— BBISIBIISITH 3AKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

— paspabaThIBaTh IJIaH peHIeHUs MPOOIEMBI ¢ YUETOM aHAIN3a UMEIOIIUXCS
MaTEepUATBLHBIX U HEMATEPUATIbHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBHI B IESITEILHOCTb, OIIECHUBATHh COOTBETCTBUE PE3YIbTATOB
1IEJIsIM, OLIEHUBATh PUCKU MOCIE/ICTBUM JEATEIBLHOCTH;




— KOOPAMHUPOBATH U BBIIOIHATH PAOOTY B YCIOBUSIX PEAIBHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
— pa3BHUBATh KPEATMBHOE MBINJICHHUE TP PEIICHUN )KH3HEHHBIX MPOOIIEM.

MP 2

ba3zoevie uccneoosamenvckue oeiicmeus:

— BJIQJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHIATUSIMU U METOJIaMU
(busnueckoi HayKu;

— BJIQJICTh HABBIKAMU Y4eOHO-MCCIIEA0BATEIHCKON U TIPOSKTHOM JIEATEIHHOCTH B
o0macti GU3MKH; CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETBHOMY TIOUCKY
METO/IOB PEIICHUS 3a/1a4 (PU3UIECKOTO COACPKAHUS, TPUMEHEHUIO PA3TUIHBIX
METOJIOB TIO3HAHUS,

— BIIQJICTh BUJIAMHU JESATEIHLHOCTH 10 TOJIYY€HUIO HOBOTO 3HAHMS, €M0 MHTEPIIPETAIUH,
PeoOPa30BAHMIO M TPUMEHECHUIO B PA3JIUYHBIX YUCOHBIX CUTYALUSAX, B TOM YHCIIE
P CO3JITAaHUH YUECOHBIX MPOCKTOB B 00JIACTH (DU3HKH;

— BBIABJISITh IPUYUHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIU3UPOBATh 33714y, BbIJABUTATh
TUTIOTE3Y €€ peIIeHus, HaXOUTh apryMEHTHI JIJIs JOKa3aTeIbCTBA CBOUX
YTBEPKICHHH, 3a]1aBaTh MapaMeTpbl U KPUTEPUHU PELICHNUS,

— aHaJM3UPOBATH MOJTYYCHHBIC B XOJI€ PEIICHUS 3a/1a4 PE3YJIbTaThl, KpUTHIECKU
OIIEHUBATDH UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U POPMYJIMPOBATH COOCTBEHHBIC 33/1a4l B 00Pa30BATEIHHON JIEATETLHOCTH, B
TOM YHCJIE TIPU U3YUCHUH (PUBHKH;

— JTaBaTh OIEHKY HOBBIM CUTYaIlMsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

— YMETh IEPEHOCHUTH 3HAHUSA TT0 (PU3HKE B TPAKTUUECKYIO 00JIacTh
KU3HEACSITSIIBHOCTH;

— YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

— BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXO0/Ibl U PEIICHUS; CTABUTH
poOJIeMBI M 337191, TOTYCKAIOIINE AIbTEPHATUBHBIC PEIICHHS.

MP 3

Paboma c ungpopmauueir:

— BIIaJICTh HABBIKAMH MOJyYEHUS HHPOPMAIMH (PU3NYSCKOTO COACPIKAHUS U3
HCTOYHHKOB Pa3HBIX TUIIOB, CAMOCTOSTEIBHO OCYIISCTBIISTH ITOUCK, aHAIU3,
CHCTEMaTH3aIlUI0 U HHTEPIIPETALNI0 HHGOPMAIIUH PA3IMYHBIX BHIOB U (hOPM
MIpEICTABIICHUS,

— OIICHUBATH JIOCTOBEPHOCTHh MH(DOPMAIINH;

— HCTO0JIB30BaTh CPEACTBA HH(POPMAIIMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJIOTHHA B
peIlICHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aIlMOHHBIX 33]1a4 C
coOmoaeHreM TpeOOBaHUM SPrOHOMHUKH, TEXHUKH 0€30TIaCHOCTH, TUTUCHEI,
pecypcocOepekeHHs, IPABOBBIX M STHYECKUX HOPM, HOPM HH(DOPMAITHOHHOM
0€30I1aCHOCTH;

— CcO31aBaTh TEKCTHI (PU3MYECKOTO COJICPKAHUS B PA3INYHBIX opMaTax ¢ y4ETOM
Ha3HAYCHHS MH(POpPMAIUY U LIEJICBOM ayTUTOPUH, BEIOUpas ONITUMAaIbHYIO (hopMy
MIPEJICTABJICHUS M BU3YyaJIU3aIl1H.

OBJIaIIEHI/Ie YHUBEPCAJIbHBIMHA KOMMYHHKATUBHBIMHA IICfICTBHﬂMH:

MP 4

Obwenue:

— OCYIIECTBIIATH OOIICHUE Ha YpOKaX (DU3UKKM ¥ BO BHEYPOUHOU JCATEIHHOCTH,

— pacrno3HaBaTh MPEAMNOCHUIKH KOH(MIMKTHBIX CUTYAIlUH U CMSATYATh KOH(IMKTHI;
— Pa3BEPHYTO M JIOTHYHO U3JIAraTh CBOK TOYKY 3PEHHS C MCIOJIIB30BAHUEM SI3BIKOBBIX CPEJICTB.

MP 5

Coemecmuan oeameibHOCHb:

— IIOHMMATh M HCIOJI30BaTh IPEUMYIIECTBA KOMAHIHOW M HHANBHUIYyaIbHON PaOOTHI,

— BBIOMPATh TEMATHKY M METOJIbl COBMECTHBIX JCHCTBUI ¢ y4ETOM OOIINX UHTEPECOB
M BO3MOYKHOCTEH KaKI0TO WiIeHa KOJJIEKTHBA;

— NMPUHUMATDH 1EJIM COBMECTHOM NI€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH
JNEUCTBUA MO €€ NOCTH)KEHHUIO: COCTaBJIAThH IJIaH JEHWCTBUM, paclpelesaTh PoJu ¢
y4éTOM MHEHHH YYaCTHHKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOW paObOTHI;

— OIIEHMBATh KAauyeCTBO CBOETO BKJIAJia M KaKJIOTO YYaCTHHKA KOMaHIbI B OOIIHI
PE3YNIBTAT MO pa3padOTaAHHBIM KPUTEPHSIM;

— npenjaraTb  HOBbIE TPOEKTHI, OILIEHUBATb WJEW C TO3WIHUM  HOBH3HBI,
OPUTHMHAIBLHOCTH, MTPAKTUYECKOW 3HAYUMOCTH;

— OCYIIECTBIIATh MO3UTHUBHOE CTPATErHYECKOE IMOBEJIECHHUE B PA3JIMYHBIX CHUTYyaIUAX,
MIPOSIBJISITh TBOPYECTBO M BOOOpaKEHHUE, OBITh HHUITMATHBHBIM.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

MP 6

Camoopzauumuuﬂ:
— CaMOCTOATCIIbHO OCYHICCTBJIATL ITO3HABATCIbHYIO ACATCIbHOCTL B o0actu (I)I/I3I/IKI/I
n aCTpOHOMHH, BBIABJIATH Hp06J'ICMBI, CTaBUTb U (I)OpMyJ'II/IpOBaTB COOCTBEHHBIE




3a7a4H;

— CAMOCTOSITEJIbHO COCTABJIATh IUIAH PEIIEHUS PACUETHBIX M KAYECTBEHHBIX 3a/1ad,
IJIaH BBITIOJTHEHUSI TPAKTHUYECKOM paldoThl € YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUTECHUMH;

— J1aBaTh OLEHKY HOBBIM CUTYAallUsIM;

— pacuupsITh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX IPEIOYTECHUH;

— JeTaTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a PEIICHUE;

— OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

— c1oco0CTBOBaTh (POPMHPOBAHUIO M IIPOSBICHUIO IIUPOKOM 3PYIUIIMA B 00JIACTH
(hU3HKH, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIILHBIN U KYJIBTYPHBIH YPOBEHbB.

MP 7 | Camokonmpons:

— JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBbI B JESITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

— BIIQJIETh HAaBBIKAMU TIO03HABATEIbHON pedaeKcud KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUA M  MBICIUTEIBHBIX IMPOLECCOB, WX PE3YJIbTaTOB W OCHOBAHWM;
WCIIONb30BaTh MPUEMBI PEICKCUU JUIsl OIICHKH CHUTYyallMM, BBIOOpa BEPHOTO
pELICHHUS;

— YMETh OIICHMBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHUKEHHUIO;

MP 8 | Ilpunamue cedsa u opveux niooei:

— IPUHUMATE Ce0sl. TOHMMAasi CBOM HEIOCTATKH U IOCTOMHCTBA.

— MIPUHUMATh MOTUBBI M apTYMEHTHI IDVIUX DU aHAIN3€ PE3YJIbTaTOB JACSATEIHHOCTH,
— MMPHU3HABATh CBOE MPABO M MPABO APYTUX Ha OITHOKH.

OcBoenne conaepkaHusi ydeOHOoro mpenmera «®dDusmka»  obecreyuBaeT  JOCTHKCHHE
00YJarOIMMUCS CIEAYIONIUX HPEOMEMHbIX PE3YIHTATOB:

P 1 MMOHUMATh pOJIb (U3UKK B OSKOHOMHUYECKOH, TEXHOJOTHUYECKOH, HKOJOTHYECKOMH,
COLIMANIBHOM W 3THUYECKO cdepax HesTENTbHOCTH YENIOBEKa; POJb M MECTO (PU3UKU B
COBPEMEHHON HAy4yHOW KapTHUHE MHUpPA; 3HAYEHUE ONMHUCATENIbHOM, CUCTEeMAaTHU3UPYIOIIEH,
OOBSICHUTEIIPHOW W TPOTHOCTUYCCKOW (YHKIIMHA (U3HYECKOW TEOPHUH — MEXaHHKH,
MOJIEKYJSIpHON  (DM3HUKH, TEPMOJAWHAMUKH, SJIEKTPOAMHAMUKH, CIEUUATBHOW TEOPHH
OTHOCHTEIILHOCTH, KBAHTOBOW (DHU3WKH; poib (PU3MUECKOW Teopuu B (HOPMHUPOBAHUH
MIpe/ICTaBIeHU 0 GU3NYECKOM KapTHHE MUPA;

P 2 pasnuyath YCIOBUSA MPUMEHUMOCTU MOJeNiel (PU3MYEeCKUX Tel U MPOLECCOB (SBICHHMN):
WHepLHalbHas cucTeMa OTcuéra, aOCONIOTHO TBEPHOE Telo, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHUE, CBOOOJHOE MajJieHHe, abCONIOTHO ympyras aedopmanus,
abCOIIOTHO yIpyroe u abCoJIIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJICIH Ta3a, KUAKOCTU U
TBEPAOTrO (KPUCTAJUIMYECKOTO) Teia, WACATbHBIA ra3, TOUYEYHBIH 3apsii, OJAHOPOIHOE
AIIEKTPUYECKOE TOJIE;

np 3 AHaJIM3UPOBATh U 00BSICHATL MEXaHUYECKHUE IMPOLCCChI U SBJICHUSA, UCIIOJIb3Yyd OCHOBHBLIC
IIOJIOXKCHHUA H 3daKOHBI MCXAaHHMKHU (OTHOCI/ITeJ'ILHOCTL MCXaHUYCCKOI'O ABHIKCHHMHA,
(1)OpMy.]'ILI KHMHCMATUKH PABHOYCKOPCHHOTO JBWXCHUS, 3aKOHbI HBIOTOHa, IIPpUHOUIT
OTHOCHUTCJIIBHOCTHU Fannneﬂ, 3daKOH BCCMHUPHOI'O TATIOTCHHA, 3aKOHBbI COXPaHCHUA
HUMITYJIbCa U MEXaHUYeCKOH OHCPIrun, CBA3b pa6OTbI CHJIBI C U3MEHEHHUEM MEXaHUYECKOM
OHEPTUH, YCIOBUS PABHOBCCHUA TBépI[OI‘O Tena); IIpU 5TOM HUCIIOJIB30BATH MATEMATUYCCKOC
BBIPAKCHHUEC 3aKOHOB, YKa3blBAThb YCIOBHA IIPUMCHHUMOCTU (I)I/BI/I‘IGCKI/IX 3aKOHOB!:
HpeO6p330BaHHﬁ raJ'II/IJIeH, BTOPOT'O U TPETHETO 3aKOHOB HBIOTOHa, 3aKOHOB COXpaHCHUSA
HUMITyJIbCA U MEXaHHYeCKOH OHCPIUH, 3dKOHA BCCMUPHOTO TATOTCHUS

ITP 4 aHAJM3UPOBaTh M OOBACHATH TEIUIOBbIE MPOLIECCHl M SIBJICHUS, MCIOJIb3ysd OCHOBHBIE
nosioxkeHust MKT u 3akoHBI MOJIEKYJISIpHOM (DU3HMKH M TEPMOJMHAMUKHU (CBSI3b JTaBJIECHUS
UJCABHOTO Tra3a €O CpeJHEl KHHETUYECKOM DSHEpPruel TEIUIOBOIO JBHXKEHUS U
KOHLIEHTPALUEN €r0 MOJIEKYJ, CBSI3b TEMIEPATYPHI BEIIECTBA CO CPEIHEN KMHETHYECKON
SHEPrueil TEIUIOBOIO JBMKEHMSI €r0 YacTHll, CBS3b [JaBJICHMUs HJCAIBHOTO Ta3a ¢
KOHLIEHTpallMel MOJIEKYJI M €ro TeMIeparypoil, ypaBHeHue Menneneesa—Kianelipona,
NIEPBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHsI SHEPTUU B TEIJIOBBIX MIPOLIECCaX);

npP5 AHAJIU3UPOBATh U OOBACHATH QJICKTPUYICCKHUC SABJICHHS, UCIIOJIB3YSA OCHOBHBIC TMOJIOKCHUS




1 3aKOHBI AIEKTPOJANHAMUKH (3aKOH COXPAHEHUS 3JIEKTPUUECKOIo 3apsiza, 3akoH KyioHa,
MNOTCHIHUAJIIBHOCTD J3JICKTPOCTATHYCCKOI'O I10JIA, NPUHIOUIT CYIICPIIO3UINHN SJICKTPUYCCKUX
[IOJIEH, IPU D3TOM YyKas3blBas YCIOBHMS NPUMEHUMOCTH 3akoHa KyioHa; a Ttakxke
MPAKTUYCCKU BAXKHBIC COOTHOUICHUA: 3aKOHBI Oma IJId ydaCTKa Oernu v JJisd SaMKHYTOfI
aNIeKTpUYecKo 1enu, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3akonsr @apanes ans
3JIEKTPOJIN3A);

P 6

OITUCBhIBATH (1)I/I3I/I‘-ICCKI/IC HpOHGCCBI n sABJICHUA, I/ICHOJII)?;y?[ BCIIMYUHBI. HCpCMGHIGHI/Ie,
CKOPOCTb, YCKOPEHHUE, UMITYJILC Tejla M CHUCTEMBI TE€J, CHJIa, MOMEHT CHJIbI, JaBJICHHE,
IIOTCHIIUAJIBHAA 3HCpFI/I$[, KHNHCTUYCCKAas 3Heprm{, MEXaHUYCCKas 3Hepr1/m, pa60Ta CHIJIBI,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHE, CHJia TSKECTH, CHJIa YIOPYrOCTH, CHjla TPEHHS,
MOIITHOCTh, PHEPTUSI B3aMMOJICHCTBHS Tena ¢ 3eMiéil BOIM3M €€ MOBEPXHOCTH, DHEPTHUs
yrpyroi nedopMamuy MpyKUHBI; KOJTUYECTBO TEIUIOTHI, aOCOTIOTHAS TeMIIeparypa Tea,
paboTa B TEpMOJMHAMUKE, BHYTPEHHSIS YHEPTHUS HI€aTbHOTO OJJHOATOMHOTO rasa, paboTa
WJICATIbHOTO Ta3a, OTHOCUTEIbHAsA BIIAXKHOCTH Bo3ayxa, KIIJ[ wmaeanbHOro TEImioBOro
JIBUTATEJIS; DJIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD AJIEKTPUUECKOTO T0JIS, HANPSHKEHHOCTh
TOJISl TOYEUHOTO 3apsijia WM 3apsDKEHHOTO IIapa B BAKyyMe U B TUDAJICKTPUKE, MTOTEHITHAT
ANEKTPOCTATUUECKOTO TIOJISA, PA3HOCTh MOTEHIIUAJIOB, JIEKTPOABMKYIIAsl CUJIa, CHJIA TOKa,
HalpsDKEHHUE, MOIIHOCTh TOKa, DJJEKTpUYecKas EMKOCTh IIIOCKOTO KOHACHCATOPa,
CONIPOTUBIICHUE YYacTKa IIEMH C TOCJIEA0BATEIbHBIM M TapaJlIeIbHBIM COCIUHEHHEM
PE3UCTOPOB, PHEPTHUS DIICKTPUUECKOTO MOJIST KOHJEHCATOPA;

P 7

OOBSCHATH OCOOEHHOCTH TPOTEKaHHS (U3MUECKHUX SBJIICHHI: MEXaHHMYECKOE IBUIKEHUE,
TEIUIOBOE JBHM)KEHHE YacTHUIl BELECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMKEHUE,
mubdy3us, ucnapeHue, KUINEHWE W KOHACHCAIWs, IUIABJICHUE W KPHUCTALIU3AINS,
HaMpaBJIECHHOCTh  TEIUJIONEpPEeAauu,  AJEKTpU3alus  Tel,  SKBUINOTCHIUAIBHOCTD
ITOBEPXHOCTH 3apsKEHHOTO POBOAHMKA;

ITP 8

MMPOBOJIUTHh HMCCJICIOBAHUE 3aBUCUMOCTH OJHOM (DU3MYECKOW BEIWYUHBI OT JPYrod C
WCTIOJb30BAHUEM TPSIMBIX HM3MEPEHHUM: TPU OSTOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBaTh PE3YNbTAThl TIOJYUYCHHOW 3aBHCHUMOCTH (U3UYECKUX BEIUYMH B BHJIC
rpadukoB ¢ y4€TOM aOCOIOTHBIX MOTPENTHOCTEH WM3MEpPEHUH, MAeNaTh BBIBOJBI 10
pe3ynbTaTaM UCCIICTOBaHUS;

P9

IIPOBOAWTE KOCBCHHBIC HU3MCPCHUA (bI/ISI/ILIeCKI/IX BCIMYXH, IIpA 3STOM BBI6I/IpaTB
ONTHUMAaJIbHBIN MCTOHA  HU3MEPCHHA, OLCHHUBATH a0COJIIOTHBIE M OTHOCHTEJILHBIE
IOrpC€IIHOCTHU ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II71;

ITP 10

IIPOBOAWTE OIIBITHI IIO ITPOBEPKE HpC,Z[J'IO)KGHHOﬁ THUIIOTE3bI: IJIAHUPOBATh 3KCIICPHUMCEHT,
CO6I/IpaTB OKCIICPUMCHTAJIbHYO YCTAHOBKY, aHAJIM3HUPOBATH IMOJYYCHHBLIC PC3YJIbTAaThl H
JACJIaTh BBIBOJ O CTATyCC HpeHHOH(CHHOfI THUIIOTE3bI,

np 11

coOioaTh TpaBuia 0OE30MaCHOTO TpyAa MPH IMPOBEICHUU HCCICIOBAHUNH B pPaMKax
y4eOHOTO 3KCIIEPUMEHTa, MPAaKTUKyMa W y4eOHO-HCCIEeIOBATEIbCKOH M IMPOEKTHOU
NEATEIBbHOCTH C HCIOJB30BAaHHEM HW3MEPHUTENBHBIX YCTPOUCTB H  JIAOOPAaTOPHOTO
000py/I0BaHNS;

Inp 12

peuIaThb paC‘IéTHLIe 3aJa4yu C sABHO 3a,I[aHHOI7I 1 HESIBHO 3aJaHHOM (1)H3H‘l€CKOI>i MOJACJBIO:
Ha OCHOBAaHMH aHaliu3a YCJIIOBUA 000CHOBEIBATh BLI60p (I)HSHHCCKOﬁ MOACIH,
OTBEYAIOIIEH Tpe6OBaHI/I5{M 3aavuu, MPUMCHSATH q)OpMy'J'ILI, 3aKOHBI, 3aKOHOMCPHOCTU U
NOCTYJIAaThI (I)I/I3I/I‘ICCKI/IX TCOPI/Iﬁ IMpU UCIIOJIb30BAHUN MATCMATUYCCKHUX METOAOB PCUHICHUSA
3aa4, IMpOBOAUTH paC‘{éTLI Ha OCHOBAHUHN HMCHOIIUXCA NAHHBIX, aHAJIMU3UPOBATH
PE3YIbTATHI U KOPPECKTUPOBATE MCTOAbI PCHICHUSA C y‘IéTOM TTOJIYYCHHBIX PE3YIILTATOB,

P 13

peuiaTb Ka4Y€CTBCHHBIC 3aJ1a4i, Tpe6y}oume IMPUMCHCHU 3HAHUM M3 Pa3HBIX pa3acjioB
IOTKOJBHOI'O0 KYypcCa (1)H3I/IKI/I, a TaKKC HHTCrpannuun 3HaHUM U3 ApYrux ImnpeaMeToB
C€CTCCTBCHHO-HAYYHOI'O IHUKJIA: BBICTPAUBATL JIOTUYCCKYHO MHCIOYKY paCCY)KILeHI/Iﬁ C
OHOpOfI Ha U3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH 1 (1)I/I3I/ILICCKI/IC SABJICHUS,

P 14

HCIIOJIb30BATb TCOPCTUUCCKUC 3HAHUA I OOBSICHEHUSI OCHOBHBIX MMPUHIUIIOB pa6OTBI
HU3MCPHUTCIIbHBIX HpI/I60p0B, TCXHUYCCKHNX YCTpOﬁCTB 1 TCXHOJIOTHYCCKHUX ITPOLICCCOB;

P 15

MPUBOANUTH MPHUMEPHI BKJIAZA POCCUHCKUX M 3apYOEkHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE NPOIIECCOB OKPYKAIOUIEr0 MHpa, B Pa3BUTHE TEXHUKU U
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TEXHOJIOT Ui,

IIP 16

aQHAJIM3UPOBATH U OLIEHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOJACTBEHHON JEATEIHHOCTH
YelOBEKa, CBS3aHHOW C (U3MYECKUMHU TIPOIecCaMd, C TO3HIMHA JKOJOTHIECKON
0€30MacHOCTH, TPEACTABICHUNA O pAIlMOHAIBHOM TIPUPOJOIOIB30BAHUM, a TakKKe
pa3yMHOM MCIIOJIb30BAaHUU JIOCTH)KEHUM HAyKM M TEXHOJOTHH Uil JallbHEHMIIEro
Pa3BHUTHSI YEIIOBEYECKOTO OOIIECTRA;

mnp 17

MPUMEHSATh pa3In4YHbIe COCOOBI PaboThl ¢ MHMOpMAIMEl (U3UIECKOTO COIACPKAHUS C
WCIIOJIb30BAHNEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUN: TIPYA ATOM HUCIIOJIB30BaTh
COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJOTHH ISl IOMCKA, IEPEepadOTKU U MPEIbSIBICHUS
y4eOHOH M Hay4HO-TIOMYJSPHOM WH(GOpPMANWHU, CTPYKTYPUPOBAHUS M HHTEPIPETALUN
nH(OpMAINH, TIOJTYYCHHON U3 Pa3IMYHBIX HCTOYHUKOB;

P 18

AHAJIIM3UPOBATE U OOBSICHATD SJICKTPOMArHuTHLBIC IIPOLCCChI W ABJICHHA, HUCIOJb3Ys
OCHOBHBIC TIIOJIOKCHUA W  3aKOHBI OJICKTPOAMHAMUKHU H CHGIII/IaJ'IBHOI\/JI TCOpHUHn
OTHOCHUTENIbHOCTH (3aKOH COXpaHEHMs 3JIEKTPUYECKOro 3apsja, cuia Amiepa, cuia
JlopeHila, 3akOH OJJIEKTPOMAarHUTHOW WHAyKUMH, TpaBuio Jlenma, cBs3p DJIC
CAMOMH/IYKIIMH B DJIEMEHTE DJICKTPUUYCCKOMN IEMH CO CKOPOCTHIO U3MEHEHHUSI CHITBI TOKA);

P 19

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE NPOILIECCHl U SBIICHUS, MCIIONb3Yys MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHMe OWHIITeHHa [Uist (oTordpdeKra, NMepBblii U BTOPOU
nocTynarel bopa, 3akOHBI COXpaHEHHs 3apsJ0BOTO W MAacCOBOIO YHCENl M SHEPTUU B
SJIEPHBIX PEAKIMIX, 3aKOH PaIMOAKTUBHOTO pacnaia);

P 20

OTUCHIBATh (PU3WUYECKUE TPOIECCHl U SBJICHMSI, WCIOJIb3Ys BEIMYHHBI: HANPSDKEHHOCTD
ANEKTPUUECKOTO TIOJISA, TOTCHIIHNAN AJIEKTPOCTATUIECKOTO TOJISI, PA3HOCTh TMOTEHIIUAJIOB,
AIEKTPOIBIKYIIIAS CHJIA, MHIYKIIUS MAarHUTHOTO TOJIsSI, MATHUTHBIN MOTOK, CHjia AMIiepa,
WHJIYKTUBHOCTbD, JJICKTPOJABHXKYIIAs CHJIAa CAMOWHIYKIIMH, SHEPTHS MarHUTHOTO TIIOJIS
MIPOBOJHUKA C TOKOM, PENSATUBUCTCKUNA HMITYJbC, TOJIHAS SHEPrusi, DHEPTUsl IMOKOs
CBOOOJHON YaCTHIIBI, SHEPrus M UMIOYIbC (POTOHA, MACCOBOE YHUCIO W 3apsia sAapa,
SHEPrusl CBS3U A1pa;

Imp 21

OOBSCHATh OCOOCHHOCTH TMPOTEKAaHWUA (DU3WYECKUX SBJICHHUI: JJIEKTPOMAarHUTHAs
WHAYKIWS, CAMOWHIYKIUS, PE30HAHC, WHTep(QEpeHIMs BOJH, AUMPAKIHS, AUCIEPCUs,
MOJTHOE€ BHYTPEHHEE OTpakeHue, GoTodekTpudeckuil 3gdekt (dhoTodrddekr), anbda- u
Oera-pacmajpl sjiep, raMMa-u3JIydeHue saep;

P 22

OTIPEeNIATh HAMpaBJICHUE HHAYKIMM MAarHUTHOTO IOJISI HMPOBOJHHUKA C TOKOM, CHIIBI
Awmnepa u cuisl JlopeHua;

TP 23

CTPOUTH I/I306pa}KeHI/Ie, Co3aaBa€MoO€ IUIOCKHMM  3€PKaJIoM, TOHKOH JIPIH301>'I, u
PaCCUUTBIBATH €TI0 XaPaKTCPHUCTUKU,

ITP 24

IIPUMECHATE OCHOBOIIOJIAralomue aCTpOHOMHUYCCKUEC IIOHATHUSA, TCOPHMH MW 3aKOHBI JJId
aHanu3a U OOBSICHEHUS (i)I/I3I/I‘leCKI/IX IMpoueCCoOB, IMPOUCXOJAIINX B 3Bé3I[aX, B 3BE3IHBIX
CHUCTEMAX, B MEKTaJIaKTHUEeCKOI cpeac.
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2. CTpyKTYpa H colep:kaHue 0011e00pa30oBaTeJbHOr0 y4e0HOro npeamera

2.1 O0beM AUCHUNJINHBI M BUbBI YUeOHOH padoThl

Bun yue6Hoil paboThl O6bem B
qacax
O6BeM 00pazoBaTeILHOM TpOrpaMMbl YUeOHOTO TIpeAMETa 147
1. OcHoBHOE conepkaHue 98
B T. 4..
TEOpEeTHYEeCKOe 00yUeHue 60
1a00paTOPHBIC 3aHATHS 12
26

MPAKTUYICCKUC 3aHATUA

[TpomesxyTounas arrectanus (AuddepeHIupPOBAHHBIN 3a4€T)
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2.2. TeMaTn4yecKuii VIAaH M coJep:KaHue y4eOHOro npeamera « Duzuka»

HaumenoBan Coaepikanue yueOHOro MaTepuaJia, JJabopaTopHble H NPAKTHYECKHUE ®opmupyembl
nepas/iesioB U padoThbl, caMocTosITeIbHAs padoTa 00y4yaommxcs, KypcoBasi Obn.em e o01ue u
TeM pabota (IpoeKT) (eciu npedycmompenvt) Tacos npodgeccuoHan
bHbIE
KOMIIeTEeHIIUH
1 2 3 4
Pa3nen 1. Mexanuka 16
Tema 1.1 ConepxxaHue yueOHOT0 MaTepuaJia: 4
Beenienne. OCHOBBI | dus3nka — dyHIaMeHTaNbHAS HayKa o mpupoje. [ToHsaTHe 0 GU3NIECKOi KapTHHE MHpA.
KUHCMATHKH MexaHu4ueckoe JBMXKCHHE W ero BUjbl. MatepuasibHas Touka. CKasIpHbIE M BEKTOPHBIC
¢uznueckue BenuunHbl. OTHOCHUTEIBHOCTh MEXaHWYeCcKoro naBmkeHus. Cucrema oTcyera.
[Tpunnun otHocuTenbHOCTH ['anmuies. Tpaektopus. Ilyrs. [lepememenue. PaBHoMepHOE
NpAMOJIMHENHOE ABUKEHHE. CKOPOCTh. Y paBHEHHE NBUKEHUA. MTHOBEHHAss W CPEIHSS
ckopoctu. Yckopenue. [IpsMonnHeitHoe ABMKEHHE C TTOCTOSHHBIM yCKOpEHUEM. [[BrkeHue ¢
MOCTOSIHHBIM YCKOPEHHEM CBOOOJHOTO mMajeHus. PaBHOMEpHOE JABM)KEHHE TOYKU IO
OKPY>KHOCTH, YTJI0Basi CKOPOCTh. LIeHTpocTpeMHuTenbHOE yCKOpEHUE
IIpakTHYecKue 3aHATHS: 2 JIP 1-9,
1. JIBW>KeHHE C MMOCTOSTHHBIM YCKOPEHHUEM MP 1-8,
Tema 1.2 Coaep:xanue y4eOHOro MaTepuasa: 4 IIP 1-3,
OcCHOBBI IMHAMMKH | OcHoBHas 3a1a4a guHamukn. Cra. Macca. 3akoHbl Mexannku Hprotona. CHibl B IPUPOJIE. 6-15, 17
Cuna TsDKeCTH M CHUJla BCEMUPHOTO TATOTEHHUS. 3aKOH BCeMUPHOTO TsaroTeHus. [lepas
KOCMUYecKasi CKOpOCTb. [[BuxkeHue miaaHet u Maibix Ten CoaHeuHoi cuctembl. Bec.
Heecomoctb. Cunbl yripyroctu. CUiibl TpeHHUS
Tema 1.3 Copepxanue yueOHOro MaTepHaJia: 4
3akoHbI coxpanenus| mmysbe Tena. MImysbe crtbl. 3aKOH COXpaHEHUS HMITY/Ibca. PEaKTHBHOE JBUKEHHE.
BMCEXaHHUKE Mexanunueckast paboTta 1 MolHOCTh. Kunetnueckas sueprus. [loreHnuanbHas sHeprus. 3akoH
COXpaHEHHUS MEXaHUUYeCKO# sHeprun. PaboTa CHIIbI TSHKECTH U CHITBI yripyrocTu. [Ipumenenue
3aKOHOB COXpPaHEHMUS.
IIpakTnuyeckune 3aHATHSA: 2

2. Kunernueckas u NMOTCHIMAJIbHASA SHCPIUA. 3akoH COXpPaHCHUA
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Paznen 2. Mouieky/isipaast pu3nka 1 TepMOANHAMHUKA

16

Tema 2.1 Conepxxanue yueOHOTo MaTepHaJia: 4
OcHOBEI OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KHHETUYECKON Teopuu. Pasmepsl u macca MOJIEKYT U
MOJICKYJISIpPHO- aTomMoB. bpoyHoBckoe nBmxkeHue. CTpoeHne ra3000pa3HbIX, JKUJIKUX U TBEPBIX TEI.
KHHCTHYECKOU Wneanphbliii ras. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOUN Teopun
TEOPHH ra3zoB. TemriepaTypa u ee u3MepeHue. AOCOJIOTHBIN HYJIb TEMIEPATYphl. TepMoauHaMuIecKas
mIkana temrepaTtypbl. CKOpoCTH IBIKEHUS MOJieKy . M3omporieccrl u ux rpaduxu. ['a3oBbie
3aKOHBI
IIpakTHYecKkue 3aHATHS: 2
3. YpaBHeHHE COCTOSHHSI HACATHHOTO rasa JIP 1-9,
JlabopaTopHble padoThbI: 2 MP 1-§,
1. 3ydyenune oJHOTO M3 M30TPOIECCOB IIP 1-3,
Tema 2.2 ConepxxaHue yueOHOI0o MaTepuaJia: 2 6-17
OCHOBBI Baytpennsis saeprus. PaboTa u reruionepenaya. KonumdecTBo TEMIOTHI.
TEPMOJIMHAMUKHI IIpakTHYecKkue 3aHATHSA: 2
4. VYpaBHEHHE TEIJIOBOro OayIaHca
Tema 2.3 Conep:xaHue y4eOHOT0 MaTepuaJia: 2
ArperaTHble Hcnapenue n konaeHcanus. HacbllieHHbIA TIap U ero cBoiicTBa. OTHOCUTENIbHAS BIAXKHOCTh
cocrosHusBemecTsa u | Bo3ayxa. IlpubOopel Juia ompenenenus BIaKHOCTHM Bo3ayxa. Kunenuwe. 3aBuCHMOCTB
dazoBble TeMneparypbl  KumeHuss oT  jaBieHus. CwmauuBanue.  KanwispHble — sSBICHHS.
Hepexos! Kpucrannuueckue u amopdHble Tena
JlabopaTopHble padoThI: 2
2. OnpenieneHne BIAKHOCTH BO3/1yXa
Pa3nen 3. DiekTpoauHAMHUKA 26
Tema 3.1 Conepxanue yueOHOro MaTepuaJa: 6
DNEKTPUUECKOE M0JIE | DIIEKTPUUECKHE 3apsAIbl. DIEMEHTAPHBIN 3JIeKTPUYECKUI 3apsa. 3aKOH COXpaHEHHUs 3apsana. JIP 1-9,
3akon Kynona. Dnektpuueckoe mnosne. HamnpspkeHHOCTh snekTpudeckoro nosid. [lpuHuun MP 1-8,
Cymnepro3uiuu nojieid. IIpoBOTHUKYN B 3JIEKTPUUYECKOM MOJI€. [MANEeKTPUKU B 3JIEKTPUUECKOM 1P 1,3,
noJe. [Honspuzanus JUAIIEKTPUKOB. [ToTenuuann. Pa3nocth MOTEHINAJIOB. 5'1523’221’

3KBI/IHOTCHHI/IEUIBHBIC IOBCPXHOCTH. CBs3b MCXKAY HAIPsSKCHHOCTBIO U PA3HOCTHIO
IIOTCHIIMAJIOB QJICKTPUYICCKOTO I10JI4. SJ'ICKTpOCMKOCTL. KOHI{CHCB.TOPBI. 3Hepr nsl
3apsAKCHHOT'O KOHACHCATOPA. HpI/IMeHeHI/Ie KOHACHCATOPOB
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Tema 3.2 Coaepikanue y4eOHOro MaTepuaJa: 2
3aKoHbI YcnoBus, He0OXOAUMBIE JUII BO3HUKHOBEHHUS U TMOJIEPXKAHUS EKTpHUecKoro toka. Cuia
[IOCTOSIHHOTOTOKA TOKa. DJEKTpUYECKoe comnpoTuBieHHe. 3akoH Oma mns ywyactka uenu. [lapamnensHoe u
MOCIIEIOBATEIbHOE COCAMHEHUE IPOBOJHUKOB. PaboTa M MOIIMHOCTH MOCTOSITHHOTO TOKA.
TemoBoe nelictBue Toka. 3akoH Jxoyns—JleHna. DnekTpoABIIKYIas CUjla UCTOYHUKA TOKA.
3akon Oma i1 IOJTHOM 1eTn
IMpakTuyeckue padoTobi: 4
5. 3axoH Oma. [locnenoBarenbHOE U MapajlieIbHOE COEANHEHNE TIPOBOIHUKOB.
6. PaboTa 1 MOIIIHOCTH MOCTOSIHHOTO TOKA. TerioBoe AelCTBUE TOKA.
JlabopaTopHble padoThbI: 2
3. Vzmepenue 3/IC 1 BHYTpEHHETO CONPOTHBIICHUS] HICTOYHHKA TOKA
Tema 3.3 ConepxxaHue yueOHOI0o MaTepuaJia: 4
DIIEKTPUYECKUI DJIEKTPUYECKHIT TOK B METAJIaX, B JJIEKTPOJIMTAX, Ta3ax, B BaKyyMe. ODJEKTPOJIU3. 3aKOH
TOK BPa3IUYHbIX OJICKTPOJIMN3a @apaneﬂ.
cpenax DneKTpuyecKuil TOK B MOJIynpoBogHuKax. CoOCTBEHHass M MpUMecHas MPOBOJAUMOCTH. P-n
nepexo. [ToaynpoBoauukossie mpubopsl. [IprMeHeHrne noaynpoBOIHUKOB
Tema 3.4 Conep:xaHue yueOHOT0 MaTepuaJia: 4
MaruutHoe moje. | Bekrop MHAYKIMU MAarHUTHOrO mojs. B3aumonelictBue TokoB. Cuina Ammepa. IIpumenenne
DNIEKTPOMAarHuTHast| cuitbl AMIiepa. MarHuTHBINA NOTOK. J[efCTBHE MATHUTHOTO MOJIs Ha ABMKYIMics 3aps. Cra
WHIYKLIUSA JlopeHua.
SIBrieHME DJIEKTPOMArHUTHOM WHAYKIMU. 3aKOH SJEKTPOMArHWTHOW WHAyKuuH. [IpaBuio
Jlenma. BuxpeBoe anekrpuueckoe mnoje. DJC HHAYKIMU B JBHXKYHIMXCS IPOBOJHUKAX.
SIBnenune caMOMHIYKIMHU. MHIYKTUBHOCTh. DHEPrusi MAarHUTHOTO TOJISL TOKA.
DIEeKTpOMarHUTHOE NOJIe
IIpakTHyeckue padoThI: 4
7. Cuna Amnepa. Cuna Jlopenia
8. Pemienue 3amau mo reMe «MarHuTHoe Moje»
Pa3nen 4. Kosiebanusi ¥ BOJTHBI 10
Tema 4.1 Conepxanue yueOHOro MaTepuaJia: 4 JIP 1-9,
MexaHnnyeckue I'apmonnueckue kosnebanus. CBoOogHBIE MexaHMueckue Kosebanus. [IpeBpaienue sHepruu MP 1-§,
KoJIeOaHus U npu  KojebaTelnbHOM JABW)KEHHUU. MareMaTudeckuili MasTHUK. [Ipy)KUHHBIM MasTHUK. P 1, 8-
BOJHEL BriHyX/1eHHbIE MeXaHWYecKHue Kosebanus. Pezonanc. 15, 17

HOHCpC‘IHLIC " NpPOJOJIbHBIC BOJIHBI. XapaKTepI/ICTI/IKI/I BOJIHBI. 3BYKOBBI€ BOJIHEI. yHBTpaSBYK
" €ro NpuMCHCHUC
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Tema 4.2
DNeKTpOMarHuTHbIC
KOJIEOAHUA U BOJIHBI

Conepxanue yueOHOT0 MaTepHaJia:

CBoOoaHBIE AIIEKTpOMAarHUTHbIE KosieOanus. IIpeBpamieHue sHeprud B KojeOaTeIbHOM
koHType. Ilepuosn cBoOoaHbIX 3nekTpuueckux kosebanuit. ®opmyna Tomcona. 3aTyxaromue
AJIEKTPOMAarHUTHbIe KoJieOaHus. BbIHyXJeHHbIE 3neKkTpuueckue KoseOanus. IlepeMeHHBbIM
ToK. Pe3oHanc B snexrpuueckod nenu. I'eHepatop nepemeHHoOro Ttoka. Tpanchopmaropsl.
Ilosydenue, nepenada U paclpeieeHUue dJEKTPOIHEPT UM

IIpakTnuyeckune padoThbi:
9. KouebarenpHbiii KOHTYP. Popmyna TomcoHa

Pa3gen 5. Onruka

12

Tema 5.1
[Tpupona ceera.
BonHoBble cBOMCTBA
CBeTa

Conep:kanue y4eGHOro MaTepuaJia:

ToueuHblil HCTOYHMK cBeTa. CKOPOCTH PACHpPOCTPAHEHHUS CBETA. 3aKOHBI OTPAXKEHUA U
npenomiienus cBeta. [lomHoe oTpaxenue. JIunsbl. IlocTpoeHne u300paxkeHUs B JIMH3AX.
®opmyna ToukoW smH3BL WHTepdepenmus cera. udpakmus ceeta. Judpakmumonnas
pemerka. [lonspusanus ceera. Jlucnepcus cBera.

IIpakTuyeckue padboTbi:
10. InudpakmuonHas pemerka
11. TloctpoeHune n300pa)KEHU B JIMH3AX

JlabGopaTopHbie padoThbI:
4. OmnpeneneHue mokaareis MpeIoMIIeHHs CTeKIa
5. OnpeneneHue JUIMHBI CBETOBOM BOJIHBI C TOMOUIBIO TUMPAKIIMOHHON PEIeTKU

JIP 1-9,

MP 1-8,

ITP 1, 8-
15, 23

Pa3nen 6. KBanToBasi pusuka

12

Tema 6.1
KBanroBasa
ONTHKA

Conep:xaHue y4eOHOT0 MaTepuaJia:

KsanroBas runoresa [Inanka. Temnosoe uznydenne. KopnyckymnsipHo-BOJIHOBOM Jyanu3m.
®dotonsl. JlaBaenue cpera. Xumuueckoe aericrue ceeta. OnblTel I1.H. JIeObenea u H. 1.
BasuioBa. ®otoaddexr. YpaBuenue Ditnmreiina ans potorddekra. [Ipumenenue
dhoTorddekra

IIpakTnuyeckune padoThbI:
12. YpaBHenue DiiHmreiina i gororddexra

Tema 6.2
®duzuka atoma u
aTOMHOTO spa

Conep:xaHue y4eOHOTr0 MaTepuasa:

Pa3BuTne B3MUISIIOB Ha CTpoeHHE BemlecTBa. Monenu CTpOEHMsSI aTOMHOIrO sapa. SnepHas
Mozenb atoma. OmeiTel 3. Pesepdopaa. Moaens atoma Bogopoaa no H. bopy. KantoBbie
noctynatel bopa. Jlazeprl. PagnoaktuBHOCTE. 3akoH pagvoakTUBHOro pacnaga. CrpoeHue
aTOMHOTO snpa. SnepHble peakuuu. buonormueckoe NeMcTBHE pajiMOaKTUBHBIX M3ITYYEHHH.

JIP 1-9,
MP 1-8,
ITP 1, 8-
15, 20,
21
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DNeMeHTapHbIE YaCTUIIbI

IIpakTHyeckune padoThi: 2
13. 3ak0H paJMOAKTHBHOTO pacraja
Pa3nen 7. Ctpoenue Beenennoii 6 JIP 1-9,
Tema 7.1 Cojep:kanue yueGHOI0 MaTepHaia: 2 MP 1-8,
Crpoenne Conneunoii| ConHeunas cucTeMa: INIAHETHI M MAIIbIE TEJA, CUCTEMA 3€MIIS — Jlyna P 1, 8-
CHCTEMBEI 15, 24
Tema 7.2 Crpoenue u sBoormst Connna u 3BE31. Knaccudukarust 3BE31. 3BE37bI 1 MCTOYHUKH HX 2
Opourorus Beenennoit | anepruu. [Nanaktuka. CoBpeMeHHBIE MPEICTABICHUS O CTPOSHUH U HBOJTIOIMU Beenennoit
JlabopaTopHble padoThbI: 2
6. MzyueHne kapThl 3BE3JHOTO HEOa
IIpomexyTounas arrecranms: 1uddepeHINPOBaHHbBIN 3a4eT
Bcero: 98

Mo kaxcdoli meme onucbieaemcs codepxcaHue y4ebHo20 mamepuana (8 AUOAKMUYECKUX eOUHUYAX), HAUMEHOBAHUA Heobxo0umbix Aa60paMOpPHLIX, NMPAKMUYECKUX U UHbIX

3aHamul. O6vem Yacos onpedendemcs rno Kaxool nosuyuu cmoabua 3.

B nensix peajM3anum KOMIETEHTHOCTHOIO MOAX0/1a padoyasi mporpaMMa npeaycMaTpuBaet:

- HCIIOJIb30BAHHUC B 06p830BaTeJ'IBHOM IMPOLECCE€ aKTHUBHBIX WM HWHTCPAKTHBHBIX (bOpM IIPOBEACHUA 3aHATHH (KOMHI)I-OTCPHBIX CI/IMYHHHPlﬁ,
JACJIOBbIX M POJICBBIX HID, pa360pa KOHKPETHBIX CHTyaHHﬁ, ICUXOJIOTHYCCKNX W HHBIX TPEHHUHI'OB, I'PYIIIIOBBIX ,I[PICKYCCI/Iﬁ) B COUYCTaHHUHU C

BHEAyIMTOPHOI paboToil 1ist popMUPOBAHUS U Pa3BUTHA OOIINX U MPOPECCHOHATBHBIX KOMIIETEHIIUI 00yJaromuxcs;

- BBIIIOJIHCHHC O6y‘IaIOHII/IMI/IC${ J'Ia60paTOpHBIX " IPaKTHYCCKHUX SaHﬂTHﬁ, BKJIFOYasd KaK 00g3aTeIbHBIM KOMIIOHEHT INPAKTUYICCKUC 3adaHUs C

HCIIOJIb30BAHHUEM IICPCOHAJIBHBIX KOMIIBIOTCPOB

- YCTKOC (bOpMy.]'II/IpOBaHI/Ie Tpe6OBaHI/II>'I K pe3yjibTaTaM HUX OCBOCHHA: KOMIICTCHUIUIM, an/I06peTaeMOMy MPaKTUICCKOMY OIIBbITY, 3HAHUSAM U

YMCHHUAM.

17




[Ipumepubie Tembl pedepaToB (JOKIAI0B), HHANBUAYAIBHBIX IPOEKTOB

Anexkcanap I'puropseBud CTOJIETOB — PYCCKUI (PHU3HK.

Anexcanap CrenanoBu4 [lonoB — pycckuii yueHbIl, H300peTaTesb paano.
AnbTepHaTHBHAs SHEPIrEeTHKA.

AKYyCTUYECKHE CBOMCTBA MOJIYIPOBOJIHUKOB.

Annpe Mapu AMmiiep — OCHOBOIOJIOKHUK NIEKTPOINHAMUKH.
ACUHXpOHHBII JBUTATEIb.

Acrepounsl.

ACTPOHOMMS HAIIUX AHEH.

AtomHas ¢usuka. M3otonsl. [Ipumenenne paanoakTHBHBIX H30TOTIOB.
beckoHTaKTHBIE METO/IbI KOHTPOJIS TEMIIEPATYPHI.

bunossspHbIe TPaH3UCTOPHI.

bopuc CemenoBuu Axobu — puzmk u n300peTarens.

Benuuaiimue oTKpeITHS U3NKH.

Bunel anexTpruyeckux paspsioB. DIEeKTpUUECKUe pa3ps/ibl Ha CiIyk0e dyeaoBeKa.
Bnusinue nedextoB Ha (u3nyecKkue cBOMCTBa KPUCTAIIIOB.

Bcenennas u TemHas matepusi.

lNasmneo 'anuneit — OCHOBATENb TOUHOTO €CTECTBO3HAHUS.

lNonorpadwus u ee mpumeHeHue.

JIBrxeHune Tena NepeMeHHOW MaCCHI.

Judpakuus B HaIICH KU3HU.

Kuakve kpucTasibl.

3akonbl Kupxroda s 371eKTpUIecKOi e .

3aKOHBI COXPAHEHHUS B MEXAHHKE.

3HadeHue OTKphITUH [ammies.

Hrops BacunbeBny KypuaTtoB — Qu3uk, opraHu3aTop aTOMHOM HAYKH U TEXHUKHU.
Hcaak HpioTOH — co3/aTeinb KiIacCuuecKoi (hH3UKH.

Hcnonbs3oBaHue 3IE€KTPOIHEPTUN B TPAHCIIOPTE.

Knaccudukanus u xapakTepuCTUKU AIEMEHTAPHBIX YaCTHII.
KoHcTpyKmoHHass MPOYHOCTh MaTEpPHAIIA U €€ CBA3b CO CTPYKTYPOH.
KoncTpyknus u BUabI J1a3€poB.

Kpuosnexkrponuka (MUKPOIIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTMHU U UX UCIIOIb30BAHHUE.

Jleonapo na BuHum — y4eHbI 1 n300peTaTeb.

MaruutHsle u3MepeHus (IPUHIUIBI TOCTPOCHUS TPUOOPOB, CIIOCOOBI U3MEPEHUS
MarHUTHOTO OTOKA, MarHUTHOM MHYKIIUN).

Maiikn ®apazeii — co3garens y4eHUs 00 3JEKTPOMAarHUTHOM TOJI€.

Makc I1naHk.

Metoa Me4eHbIX aTOMOB.

MeTo1b1 HaOIOIEHUS ¥ PETHCTPAIMHN PAAUOAKTUBHBIX U3TyYSHUN U YaCTHII.
MeTo bl onpeesieHus MI0THOCTH.

Muxann BacunseBnd JIOMOHOCOB — y4EHBIN YHUMKIIOTIEIUCT.

Monpenu aroma. OnbiT Pesepdopaa.

MouieKkynsspHO-KMHETHUUYECKAs! TEOPUS UICATbHBIX Fa30B.

MoJiHust — ra30BbId pa3ps] B IPUPOIHBIX YCIOBHSX.

HanoTtexHonorus — MCKIAUCHUIUINHAPpHAA 00J1acTh (I)YHHaMCHTaHBHOﬁ n HpHKHaZ{HOﬁ

HAYKHU U TEXHUKH.
Hukona Tecna: )u3Hb U HEOOBIYAITHBIE OTKPBITHSL.

Huxomnait KonepHuk — co3garteinb relMOLeHTPUYECKON CUCTEMBI MUPA.
Hunwc Bop — oaun u3 coznateneid CoBpeMeHHOU (DH3HKH.
Hyxkneocunres Bo BeeneHHOM.
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OOmbsicHeHne POTOCHHTE3A C TOUKHU 3PEHUS (PU3HKH.

Orntuueckue siBJICHUS B IPUPOJIE.

OTKphITHE U TPUMEHEHUE BRICOKOTEMITEPATYPHOU CBEPXIPOBOIUMOCTH.
[TepemeHHBIN 3IEKTPUUECKUNA TOK U €TI0 IPUMEHEHHUE.

[Ina3zma — deTBepTOE COCTOSIHUE BEILIECTBA.

[Tnanetst CoJIHEUHOM CUCTEMBI.

[TonynpoBOAHUKOBBIE TaTYUKU TEMIIEPATYPHI.

[IpuMeHeHue KUIKUX KPUCTAIIOB B IPOMBIIIIJIEHHOCTH.
[IpuMeHeHue A1epHBIX PEAKTOPOB.

[Tpupona beppomaraernsma.

[Tpo6eMbI 2KOJIOTHH, CBSI3aHHBIC C UCTIOIH30BAHUEM TEILIOBBIX MAIITHH.
[Tpoun3zBoicTBO, MIEpeIaya U UCTIOIB30BAHKE DIIEKTPOIHEPTUH.
[Tpoucxoxaenre CoJTHEUHON CUCTEMBI.

[Tpe303mexTpuueckuii 3pPexT ero NpuMeHeHHe.

PazButue cpeacTB CBS3U U paauo.

PeaxkTuBHBIC ABUTATENN U OCHOBBI pAOOTHI TETUIOBOM MAITUHBI.
PennkroBoe nznyyenue.

PentrenoBckue nyun. Uctopus otkpeiTus. [Ipumenenue.
Poxnenue u 3BosrOLINS 3BE37.

Pose K. O. [IMOJKOBCKOTO B pa3BUTHH KOCMOHABTHKH.

CBeT — 2JIeKTpOMAarHuTHas BOJTHA.

Cepreit [TaBnoBuu KoponeB — KOHCTPYKTOp M OpraHu3aTop MpOU3BOJICTBA PAKETHO-
KOCMHUYECKON TEXHUKH.

Cunbl TpeHHS.

CoBpeMeHHas CIyTHUKOBAs CBSI3b.

CoBpemeHHast Gpu3nueckas KapTuHa MUPA.

CoBpeMEHHBIE CPEJICTBA CBSI3H.

CoJtHIle — HMCTOYHMK KA3HU Ha 3eMIIE.

Tpanchopmaropsl. YabTpa3BykK (I0JIydeHHE, CBOWCTBA, IPUMEHECHHUE).
VYrpaBisieMbl TEpMOSACPHBIN CHHTES.

VYckopuTenu 3apsKEHHBIX YaCTHII.

du3nKa U My3bIKa.

dusnueckre CBOMCTBA aTMOCQEPHI.

DOTO31EMEHTHI.

dotorddexr. [Ipumenenue sBnenus Gorodrddekra.

Xanc Kpuctuan Opcrte — 0CHOBOMOJIOKHHUK AJIEKTPOMarHeTrus3ma.
YepHbI€ IBIPHL.

[IIkayia 31€KTPOMarHUTHBIX BOJIH.

DKOJOru4ecKue NpooiIeMbl M BO3MOXHBIC TyTH UX PEIICHUS.
DIEeKTPOHHAs TPOBOJIMMOCTh METaIOB. CBEPXIIPOBOAUMOCTb.
Omunuii XpuctruanoBud JleH — pycckuil Gu3uk.
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3. YcaoBusi  peanu3anuu  NporpaMMmbl  001Ie00pa3oBaTEJbHOIO
y4eOHoOro npeamera

3.1. TpeGoBanusi K MHHMMAJBHOMY MAaTEPHAILHO-TEXHUYECKOMY
odecnmeyenuro. Peaqm3zanus nporpaMmbl  yuyeOHOro mnpeamera Tpedyer
HAJINYHUS Y4eOHOro kaOuHeTa QPU3NKHU.

Kabuner ¢pusuku Ne9

- pabodee MeCTO IMPEeTo1aBaTes;

- paboune mecta 00ydJaroIINXCs;

- TesiecKkot pediekTop;

- BBICOKOBOJIBTHBIN ITPe0Opa3oBaTeb;

- QJIEKTPUYECKUH IIUT paclpeieUTeNb;

- ICTOYHHK ITUTAHUS;

- 6aporpad;

- 6apomerTp;

- TEHEepaTop 3ByKOBOW;

- SIU/INACKOTT,

- TpaHcpopMaTop YHUBEPCATHHBIN,

- QJIEKTPOHHBIN OcIIIorpad;

- aMIIepMeTp;

- BOJIBTMET;

- BBIIIPSIMUTEIb YHUBEPCAIbHBIN;

- MalllMHa MOCTOSIHHOTO TOKa;

- MOJIeJIb TeHepaTopa;

- MOJIeJIb TPOCTPAHCTBEHHOM PEIIEeTKH;

- MQaHOMETP J€MOHCTPALIMOHHBIN;

- HaOOp TO MOIAPHU3AIUH;

- Hacoc KamoBckoro;

- 0CaJIKOMETP;

- peocratsl PIIIII 6;

- CIIEKTPOCKOTI;

- MHKPOCKOTI;

- TpancopMaTop yueOHBIH;

- DJIEKTPOMETD;

- cren] «lllkana >neKTPOMAarHUTHBIX BOJIHY;

- cren «Eaunuiibl u3mepeHus pUu3nuecKux BeIUYuH»;

- crenn «[IpoBeps cebs»;

- TEeMAaTUYECKHUE TIAKATHI;

MoOwiibHBIH poeKIMoHHbIN KoMIuleKkT: HoyrOyk Samsung ND-RC710
Mynbtumennitnelii mpoektop RoverLight DVS 850

DKpaH NepeHOoCHOM

Omneparnonnas cucrema Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double
Commander, FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KomnbroTepHbIit Ki1acc ¢ IMIEH3MOHHBIM TPOTPAaMMHBIM 00eCTieueHHEeM U
MYJBTUMEIUIHBIM TpoekTopoM Nel(
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- TEXHUYECKHE CpeAcTBa O0yUCHHUS:

Cucremusrii 6110k (10 mt.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD
250 Gb, DVD/RW

Momnwurop (10 mt.): LG Flatron W1943C

Cucremnsrii 0110k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Momnwurop: LG Flatron W1943C

[TpunTtep Samsung ML-1640

Ckanep HP Scanjet G2410

Ayamno KOJIOHKH

Onepanuonnas cucrema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: byxrantepus 8 yueOHas Bepcus

1C: byxrantepus 8.1 yueGHas Bepcus

1C: byxrantepus 8.2 yueOHast Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMITAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double,
Commander, FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite, Codec
Pack, LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET,
Python, Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[Tomemienune y1si CaMOCTOSATEIHLHOM pabOTHI (OMOIMOTEKA, YUTATIBHBIHN 3aJ1 C BBIXOJOM B
ceth IHTEpHET)

Cucremnsrii 6;10k(61T.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250
Gb, DVD/RW

MonuTop(6 mt.): BENQ E910

Cucremnsrii 6710k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Momnutop: Acer V226HQL

MO®V: Canon IR 2520

Cucremusriii 6ok Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Momnutop: Acer V2003W

Ckanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 mroiima

AyaHO KOJIOHKH

Omnepannonnas cucrema Windows 7 Pro 32 bit, Microsoft Office 2010 Standard, 7zip,
Aimp, Audacity, 360 Total Security Essential, CCleaner, CDBurnerXP, PDF-XChange Viewe,
PotPlaye, JRE, LibreOffice, Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,
The GIMP,Double Commander.
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3.2. UndopmanuoHHoe odecrieyeHue 00y4eHus

Jluteparypa

OcHoBHasi JInTeparypa
Msikumes, I'. §I. ®usnka. Monekynsapras ¢pusuka. TepmoauHamuka. YTiryOnEéHHbINH
ypoBenb. 10 kiacc : yueOnuk / I'. SI. Mskumes, A. 3. Cunskos. - 10-e u3n., crepeoTunHoe -
Mocksa : U3narensctBo "Ilpocsemenue”, 2022. - 352 c. - ISBN 978-5-09-099524-5. -
Tekcr : anextponnsii. - URL: https://znanium.com/catalog/product/1927373
Mskumes, I'. 5. ®usuka. Onruka. KBantoBas pusuka. YriayOnéHHbIi ypoBeHb. 11 kinace:
yaeOnuk / I, SI. Mskumes, A. 3. Cunsikos. - 10-e u3., ctepeoTrHoe - MockBa:
WznarensctBo "[IpocBemenue”, 2022. - 480 c. - ISBN 978-5-09-099527-6. - Tekcr:
anextponnsiid. - URL: https://znanium.com/catalog/product/1927375
®wusuka. 10 knacc. ba3oBblil ¥ yriyOneHHbIN YpOBHHU (B ABYX yacTax). Yacte 1 : yueOHUK /
JI. D. I'ennenmreitn, A. A. bynarora, W. H. Kopuunses, A. B. Komkuna ; mon. pen. B. A.
Oprora. - Mocksa : M3narensctBo "l[Ipocemenne”, 2022. - 304 ¢. - ISBN 978-5-09-
099503-0. - Tekcer : anexrponnsiii. - URL: https://znanium.com/catalog/product/1927344
®wusuka. 11 knacc. ba3oblit 1 yriyOneHHbIH YpOBHHU (B ABYX yacTax). YacTte 1 : yaeOHUK /
JI. O. I'ennenmreiin, A. A. bynarosa, U. H. Kopaunbes, A. B. Komkuna ; noa. pen. B. A.
OproBa. - Mocksa : M3aarensctBo "lIlpocemenne”, 2022. - 192 ¢. - ISBN 978-5-09-
099507-8. - Tekcer : anekTponnsiii. - URL: https://znanium.com/catalog/product/1927356
®wusuka. 11 knacc. ba3oblit 1 yriyOneHHbIN YpOBHHU (B ABYX 4acTax). YacTh 2: yueOHUK /
JI. O. I'ennenmreiin, A. A. bynarosa, U. H. Kopaunbes, A. B. Komkuna ; moa. pen. B. A.
OpioBa. - Mocksa: M3natensctBo "Ilpocsemenue", 2022- 208 ¢. - ISBN 978-5-09-099508-
5. - Tekct: anekrponnsiii. - URL: https://znanium.com/catalog/product/1927357

JonoaHuTebHAs TUTEPaTypa
boukapes A.M. ®usuka: yueOHuk / boukapeB A.M. - Mocksa: Pycaiine, 2021. - 549 c.
Pexxum nocryna: https://book.ru/book/939416
[Hankapun, W.I1., O6mas ¢uszuka. CoopHuk 3amad: yaeobnoe nocooue / N.I1. [lankapus,
A.Il. KuppsnoB, C.1. Kybapes, C.M. PazunoBa. - Mocksa: KnoPyc, 2021. -303 c¢. Pexxum
nocryma: https://book.ru/book/938013
Masypoga, B.A., ®usuka: yauebnoe nocooue / B.A. Maszyposa. - Mocksa: KuoPyc, 2022. -
1044 ¢. Pexxum mocryna: https://book.ru/book/942826.
[Moroxux, C. A. ®uzuka. COOpHUK 3ahay. DJIEKTPOMArHeTU3M, KoJieOaHWs U BOJIHBI,
ONTHKA, KBaHTOBas W siiepHas ¢usuka: ydebHoe mocobdue / C. A. ITloroxux, C. A.
CrpensioB. - HoBocubupck: Mzn-sBo HI'TY, 2020. - 120 c. - ISBN 978-5-7782-4163-3. -
Texcr: anexrponnsii. - URL: https://znanium.com/catalog/product/1868904

HuTepHer pecypcsl
[Topran bpsiHcKOro rocynapcTBeHHOro arpapHoro yuusepcutera Paznen «Hayunas

oubaroTteka» [TomHoTekcTOBBIE HOKyMeHTHI http://www.bgsha.com

1.

w

o

NC «EnuHoe 0OKHO J0CTyIa K 00pa3oBaTeibHbIM pecypcam». DeaepaabHOro areHTCTBA 110
obpasosanuto http://window.edu.ru
DeKTpOHHO-OMOIHOTe Has cucTeMa u3aaTenseTBa «Jlauby http://e.lanbook.com/

DnekTpoHHO-0ubIroTeuHas cuctema « THOOPMMO» www.informio.ru
DnexkTpoHHO-01OIMoTeuHas cuctema "HarmonansHelii mudposoii pecype "PYKOHT"
http://rucont.ru

DnekrpoHHO-0MOMMOoTeuHas cuctema "BOOK.ru™ https://www.book.ru/

3BbC bubmmoPoccuka

3BbC Znanium.com

22


https://znanium.com/catalog/product/1927356
https://book.ru/book/939416
https://book.ru/book/938013
https://book.ru/book/942826
https://www.book.ru/

4. KOHTpOJIb U OICHKA PE3yJIbTATOB OCBOCHUS yqeﬁnoro npeamMera

PesysbTaThl 00y4eHus

(I)OpMI)I H METOAbI OLICHKHU

JIMYHOCTHBIE Pe3yIbTATHI:

JIP 1 I'pasxxraHCKOE BOCITUTaHHE

JIP 2 TlatpuoTtuyeckoe BOCIIUTAHIE

JIP 3 JIyxOBHO-HPaBCTBEHHOE BOCITUTaHUE
JIP 4 Dcrernyeckoe BOCIIUTAHUE

JIP 5 ®usnyeckoe BOCIUTaHUE

JIP 6 TpymoBoe BoCIIUTaHUE

JIP 7 Dxomoruueckoe BOCTUTAaHUE

JIP 8 LleHHOCTh HAyYHOT'O TIO3HAHUS

JIP 9 DMOIMOHAIBLHBIA HHTEIUIEKT

Y CTHBIN/TTMCEMEHHBIH OITPOC
becena

YcrHOE cooluieHne
Jloknmaasl

TectupoBanue

Ponesas urpa

IIpesenTanus

Brmonnenue 3aganuii

T epeHITnPOBAHHOTO
3auéra

MeTal’lpeI[MeTHl)Ie PeE3yabTaThI:

OBJagenue YHUBepPCAJIbHBIMHM Y4eOHbIMH MO3HABATEIbLHBIMHU
NelCTBUSIMU:

MP 1 6a30BbI€ JIOTMYECKUE NEHCTBUA:

MP 2 6a30BbIe HCCIIeN0BATENbCKHIE ACHCTBUS:

MP 3 pabota ¢ undopmanmei

OByaieHHe YHUBEPCAIbLHBIMH KOMMYHHUKATHBHBIMH JIEHCTBUSIMH
MP 4 oGuienue

MP 5 coBmecTHas IeITCIBHOCTD

OBJaeHue YHUBEPCAJLHBIMH PEryJISITUBHBIMU AeHCTBUSIMU:
MP 6 camoopranuzamus

MP 7 caMOKOHTPOIb

MP 8 npunsiTe ce0s U IPYrux JIIOIeH

VY CTHBIN/TTUCBMEHHBIN 0IIPOC
becena

YcrHOE coobiieHne
Jloximaasr
TectupoBaHue

Ponesas urpa
IIpesenTanus
IIpoBepounas pabora
Brinonuenue 3aganuil
nuddepeHIInPOBaHHOTO
3auéra

IIpeameTHbIEe pe3yabTaThI:

IP 1 ITP 10 ITP 19
IP 2 IP 11 ITP 20
I1P 3 ITP 12 ITP 21
I1P 4 ITP 13 I1P 22
IP 5 I1P 14 I1P 23
ITP 6 ITP 15 I1P 24
IP 7 ITP 16
ITP 8 IP 17
I1P 9 I1P 18

Y CTHBIH/TIMCEMEHHBIHN OITpoC
Becena

YcrHOE coobmieHne
Jloximaaet

TectupoBanue

Ponesas urpa

[IpesenTtanus

[IpoBepounas pabora
Brinonuenue 3aJaHuil
g hepeHITnPOBaHHOTO
3auéra
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