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1. O6mas xapakTtepucTMka padouyeii mnporpamMmsbl 001e00pa3oBaTeJIbLHOI
AUCHHUILIMHBI

OO6meobpa3oBaTenbHas gucHuiuinHa «DuU3nKay SBISETCS 00S3aTENbHONW YacThIO
00111e00pa3oBaTeIbHOrO UKJIa 00pa3oBaTesibHONW IporpamMmbl B cootBeTcTBUU ¢ PI'OC CIIO
st npodeccun  CIIO  13.01.10 DnekTpoMOHTEp 1O PEMOHTY H  OOCTY)KHUBaHUIO
3JIEKTPOOOOPYAOBaHUS (TIO OTPACIISIM)

1.2. llean u niiaHupyeMble pe3yabTaThbl OCBOCHHS AUCIHUNIMHBI:
1.2.1. lleaiy TUCHUIIMHBI.

Copep:xanue nmporpaMmbl 0011e00pa3oBaTeIbHON JUCHUILTUHBI PU3KKa HAIIPaBJICHO Ha
JOCTUKEHUE CIEAYIOUINX LEIeH:

® hopmupoBaHre y OOYYaIOIIUXCS YBEPEHHOCTH B IICHHOCTH OOpa30BaHMs, 3HAYUMOCTHU
buznyecKkux  3HaHMM JUIS  COBPEMEHHOTO  KBaJIH(UIMPOBAHHOTO CIEUUANKNCTa  MpU
OCYIECTBIICHUH €r0 MPo(hecCHOHAIBHOM JesITeTbHOCTH;

® OBJIAZICHUEC CHGHI/IQ)H‘ICCKOI;’I CHCTEMOH (I)I/I3I/I‘IGCKI/IX HOHHTI/Iﬁ, TepMHHOHOFHeﬁ n CHMBOJ’IHKOﬁ;
® OCBOCHUEC OCHOBHBIX (I)I/ISI/I‘ICCKI/IX Teopnﬁ, 3aKOHOB, SaKOHOMepHOCTCﬁ;

® 0BJIA/ICHNE OCHOBHBIMH METOJAaMH HAayYHOTO MO3HAHMS MPHPOJIBI, UCTIONB3YEMBIMU B (DU3UKE
(HabnroeHue, onyucaHue, U3MEPEHNE, BbIIBUKEHUE TUIIOTE3, IPOBE/ICHUE SKCIIEPUMEHTA);

®0OBJIAICHUC YMCHUAMU 06pa6aTBIBaTB JaHHBIC OJOKCIICPHUMCHTA, OOBACHATH MMOJIYYCHHBIC
PE3yibTaThbl, YCTAHABJIINBATb 3dBUCUMOCTH MCKIY (I)I/I?»I/I‘IGCKI/IMI/I BCJIMYHMHAMH B Ha6JHO,Z[aCMOM
SABJICHHUH, NCJIaTh BBIBOJBI,

.(I)OpMI/IpOBaHI/Ie YMCHHUS pCUIATh (I)I/I3I/I‘leCKI/Ie 3ala4U pa3HbIX ypOBHeI\/'I CJIOKHOCTH,

®pa3BUTHE IO3HABATEJBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH B
npoluecce NpUoOpPEeTeHNs 3HAaHUN C HCIIOJIb30BAHUEM DPA3JIMYHBIX UCTOYHUKOB MH(POpMALUHU U
COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTUH; YMEHHH (opMynIrpoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3MIIHMIO 10 OTHOLIEHHIO K (hu3nyeckol MH(pOpMAIMM, MMOJIy4aeMON M3 pasHbIX
HCTOYHUKOB;

® BOCIIMTaHKUE YYBCTBA TOPJIOCTH 32 POCCHICKYIO (PU3NYECKYIO HAYKY.
OcBoenne kypca OJ1 «®du3ukay npernonaracT peuieH!e CIeAYOIUX 3a/1a4:

.HpI/IO6p€TeHI/IC 3HaHUM O (I)YHI[aMeHTaJ'IBHBIX CI)I/I3I/I‘leCKI/IX 3aKOHax, JCKalluX B OCHOBC
COBpeMeHHOﬁ (I)H3H‘l€CKOﬁ KapTUHBI MHUDPA, NPUHIUAIIOB JIENCTBUS TEXHUUYECKUX YCTpOﬁCTB )51
MMPONU3BOACTBCHHBIX IIPOLECCOB, O HanoOojee BaXKHBIX OTKPLITHAX B obOnacTu (1)I/ISI/IKI/I, OKa3aBIIINX
OMPCACIIAOIICC BJIUAHNUEC HA PA3BUTHUC TCXHUKU U TCXHOJIOTUH,

®[IOHMMaHNE (PU3NYECKOW CYIIHOCTH SIBJICHHM, MPOSIBISIOMIUXCS B paMKax IMPOU3BOICTBEHHON
JIeATEIbHOCTH;

®0CBOCHHME CIIOCOOOB HCIOJIB30BAaHUS (DU3MUYECKUX 3HAHMUA ISl PELIeHHMs NPaKTUYECKUX U
npodeCCHOHATBHBIX  33/1a4, OOBACHEHHsS SBJICHUNH INPHUPOJBI, IMPOU3BOJACTBEHHBIX H
TE€XHOJIOTMYECKHUX IPOIECCOB, MPUHIUIOB ACHCTBHUS TEXHMUYECKHUX IMPHUOOPOB M YCTPOUCTB,
oOecrieyeHns 6€30MaCHOCTH MMPOU3BOACTBA U OXPAaHbI IPUPOIBI;

® popmMupoBaHuEe yMEHUH pemaTh y4eOHO-TIPAaKTUUECKHE 3a7adi (U3UIECKOTO COJECpPKAHUS C
yuéToM npodeccuoOHATbHON HANPaBICHHOCTH;

e1proOpEeTEeHNE OTbITA IMO3HAHHMS W CAMOIO3HAHWS, YMEHHMH CTaBHTh 3aJadydl W pelIaTh
po0JIeMbI ¢ Y4€TOM ITpoecCHOHATEHON HAITPaBICHHOCTH,



® hopmMupoBaHuEe yMEHUH UCKAaTh, aHAIM3UPOBATh U 00padaThIBaTh GU3HMUECKYIO HH(OPMAITUIO C
y4€ToM NpodecCHOHATBHOI HANIPABICHHOCTH;

®[I0JrOTOBKa  OOy4YalOIIMXCS K  YCHEIIHOMY OCBOCHHUIO  JUCHUIUIMH W MOJyJel
npodecCHOHaNbHOrO IHMKIa: (OPMUPOBAHWE Yy HHUX YMEHUH U ONBITa JEATENIbHOCTH,
XapakTepHBIX I mpodeccuil / TOMHKHOCTEH CITy)KallluX WM CICHHATbHOCTEH, MMOJyd4acMbIX B
npodeccuoHanbHBIX 00pa30BaTENbHBIX OPraHU3AIUIX;

®10r0OTOBKa K  (opMupoBaHHIO  OOMMX  KOMIETEHIMA  Oyaymero  coenuasucra:
camMo00pa3oBaHMsl, KOMMYHUKAIIUH, COTPYJHHYECTBA, NPUHATHS PEIICHUH B CTaHAAPTHON H
HECTAaHAAPTHOM  CUTyalUsX, IPOEKTUPOBaHMS, MNPOBEACHUS (U3NYECKUX  H3MEPEHUH,
3ppeKTUBHOrO ¥ 0€30IacCHOTO HCIOJB30BAaHMA PA3IUYHBIX TEXHUYECKHX YCTPOHCTB,
COOJIIOICHHSI IPAaBUII OXPaHBITPYy1a P padoTe ¢ pusnueckumu npudopamMu U 000py10BaHUEM.
Oco6eHHOCTh (POPMHUPOBAHUSI COBOKYITHOCTH 3a/1a4 M3y4eHHsS (PU3MKH IJI CHCTEMbI CPETHETO
npodeCcCHOHATBPHOIO  00pa3oBaHMsA  3aKIOYaeTcss B~ HEOOXOIMMOCTH  peaau3aliu
npoeCCHOHATPHON HAmpaBICHHOCTH peHIaeMBbIX 3a1ad, ydé€ra ocoOeHHOocTel cdepsl
NEeSITeIbHOCTH OYAYIIHX CIIELUATUCTOB.

B pesynbpTaTe 0cBOCHUS TUCHMILIAHBI O0YyYaIOIIMIACS TOKEH 3HATh:

® CMBICJI ITOHSITHIA: (I)I/ISI/ILICCKOG SABJICHUC, THIIOTE34a, 3aKOH, TCOPUs, BCIICCTBO, BSaHMOHCﬁCTBHC,
QJICKTPOMAarauTHOC I10JIC, BOJIHA, (I)OTOH, aTOM, aTOMHOC AP0, NOHU3UPYIOIINC U3JTYUCHUS;

®CMbBICIT (PU3MUECKMX BEIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CHjla, HMITYJIbC, pabora,
MEXaHUYEeCKass dHEpPrusi, BHYTPEHHSS OJHeprusi, alcCoJIOTHas TemIepaTypa, CpeaHss
KMHETUYECKasl DHEPIHsl 4acTULl BEUIECTBA, KOJIMYECTBO TEIUIOTHI, JJIEMEHTAPHBIN 3JIEKTPUYECKUN
3apsn;

® CMBbICJI (1)I/I3I/I‘-ICCKI/IX 3aKOHOB KJIAaCCHYECKOH MCEXaHUKH, BCCMUPHOT'O TATOTCHUS, COXPAHCHUS
SHEPTHUU, UMITYJIbCA U DJICKTPHUYCCKOIro 3apaja, TCpMOJUHAMUKH, BHGKTPOMaFHHTHOfI HWHIAYKIOWH,

doroaddekra;

®BKJIaJ] POCCUICKUX M 3apyOEKHBIX YUEHBIX, OKa3aBIIMX HauOoJblllee BIUSHUE HA pa3BUTHE
buzuky;
B pe3ynbraTe 0cBOSHMSI JUCIUIUIMHBI 00y4YarOIUNACs TOJKEH YMETh:

.HpOBOI[I/ITI) Ha6J'IIOI[€HI/I$I, ITAaHUPOBATH W BBIIIOJHATD OKCIICPUMECHTHI,
® BLIJIBUT'aTh TUIIOTE3EI U CTPOUTH MOACIIH,

®[IPUMEHSTHh MOJyYeHHbIE 3HAHUS MO (QU3MKe s OOBACHEHUS Pa3HOOOpa3HBIX (PU3MUECKHUX
SIBJICHUM U CBOMCTB BEILIECTB;

® [IPaKTUYECKH HCI0JIb30BaTh (PM3NYECKUE 3HAHUS;
® OIICHUBATh JJOCTOBEPHOCTh €CTECTBEHHOHAYUYHOI HH(pOpMaINH;

®ICIIOJIH30BaTh TMPUOOPETCHHBIE 3HAHWS W YMEHHS IS pEHICHUS MNPaKTUYeCKHX 3ajaad
MOBCETHEBHON JKM3HH, oOecrieueHrus O0e30macHOCTH COOCTBEHHOW JKHM3HHU, PaIllMOHAIBHOTO
MIPUPOONIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpe/Ibl.

® OMNCBLIBATh U OOBLACHSTH (bHSI/I‘-IeCKI/Ie SIBJICHUSA W CBOMCTBA TEJ. CBOMCTBA ra3os, )KI/IJIKOCTCI\/'I u
TBEPJBIX TEN; AJIEKTPOMArHUTHYI0 HMHIYKIHIO, PACHpPOCTPAHEHUE SIICKTPOMArHUTHBIX BOJH;
BOJIHOBBIE CBOMCTBA CBETA; U3JTy4E€HHE U MTOTJIOLIEHNE CBETAATOMOM; (pOTO3hPexT;

® OTJIMYaTh I'MIIOTE3bI OT HAYYHBIX TCOprI;
® /[c1aTh BBIBOABI HA OCHOBE OKCIICPUMCHTAJIBHBIX JaHHBIX,

O [IPUBOJMTH IIPHUMEPHI, ITOKA3BIBAOIINE, YTO: H8.6JHOI[CHI/I$I N SKCIICPUMCHT SABJISIIOTCA OCHOBOM
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JUIA BBIABHMXXCHHA THUIIOTE3 U TGOpHﬁ, MO3BOJIAIOT HNPOBCPUTH HUCTUHHOCTH TCOPCTUUCCKHUX
BBIBOJIOB, (1)I/I3I/I‘ICCKa$I TEOpHUS Ha€T BO3MOXKHOCTH OOBSACHATH U3BECTHLIE SIBJICHUS npupoabl U
HAay4HBIC (baKTbI, MMpEaACKAa3bIBaTh €IIC HCU3BCCTHLIC SIBJICHU A,

® [IPUBOJUTH IPUMEPHI IPAKTHUECKOTO UCIOIb30BAHUS (PU3NUECKUX 3HAHUIN:3aKOHOB MEXaHUKH,
TEPMOJMHAMUKHA W DJIEKTPOAVMHAMUKHA B DHEPIE€TUKE; PA3IU4HBIX BHUJOB JJIEKTPOMATHUTHBIX
U3IY4eHUH U1 Pa3sBUTHUS PaAMO0 U TEIEeKOMMYHMKAlMH, KBAaHTOBOM (U3MKM B CO3JIaHUU
AJIEPHOM SHEPreTUKH,IA3EPOB;

® BOCIIPUHUMATh U Ha OCHOBE MOJYYEHHBIX 3HAHUN CAaMOCTOSITENILHO OLEHUBATH MHGOPMAIIHUIO,
conepskantyrocs B coobuienusx CMU, UntepHere, HAy4YHO-TIOMYJSPHBIX CTATHSIX.

@ [IPUMCHSTD ITOJIYUYCHHBIC 3HAHUS ISl PCIICHU A (I)I/I3I/I‘-I€CKI/IX 3aaad,

*
@ OTIpEICNIATE XapakTep GU3NYECKOTo mporiecca mo rpaduky, Tadbnuie, popmyne ;
U3MEPATh P (PU3MUCCKUX BEJIHYWH, TMPEACTABISAS PE3yabTaThl M3MEPEHHH C YYETOM HX
MOTPEIIHOCTEH.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30BaTe/bHON IUCHUILIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®PT'OC COO
Oco0oe 3HaueHue AUCHUIUIMHA UMeeT npu popmupoBanuu U pazsutuu OK u [1K:



Kox u HaumeHoBanmne gopMupyeMbIX
KOMIIeTeHIM i

OK 01. Bri6upats criocoObl pereHus
3a/1a4 npodeccuoHATBHON
JIeATEIbHOCTH IPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

Oo6mumel

B yacTu Tpya0BOro BOCIUTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTb K aKTUBHOH JE€ITEILHOCTH
TEXHOJIOTUYECKON U COLMaIbHOW HAIIPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U
CaMOCTOSITEIIBHO BBITIOJIHATH TaKyIO JEATEIbHOCTD;
- HHTEPEC K pa3IMUHbIM cdepam npodhecCHoHaTbLHON
JeATEIIbHOCTH,

OBJ1aileHHe YHUBEPCAJTbHBIMH YUeOHBIMU
MO3HABATEJbHBLIMH JeHCTBUSIMM:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOSITEILHO (POPMYJIMPOBATH U
aKTyallu3upoBaTh MpoOIeMy, paccCMaTpUBaTh e
BCECTOPOHHE,;

- YCTaHaBJIMBaTh CYIIECTBEHHbIN MTPU3HAK WIN
OCHOBaHUS JJIsi CPAaBHEHMSI, KJIacCU(PUKAIIIU 1
0000IIeHMS;

- OTIPEACIIATH IEeJIU JeATETHLHOCTH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU UX TIOCTUKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUSI B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B ICSITEIIbHOCTD, OIICHUBATH
COOTBETCTBHUE PE3yJbTATOB LEISAM, OLICHUBATh PUCKU
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
YKU3HEHHBIX TIPOOIEM

0) 0a3oBbIEe HCCJIEA0BATEIbCKHE TeHCTBHS:

- BJIQJIETh HaBBIKAMH y4e€OHO-HCCIIEIOBATEIHCKON 1
MIPOEKTHOM AESITEIIbHOCTH, HABBIKAMH Pa3pellCHUs

JucuMmIMHapHble2

- ¢()OPMHUPOBAHHOCTD MPECTABICHUN O PO U
MecTe GU3UKU U aCTPOHOMHUH B COBPEMEHHOM
HAYYHOH KapTHHE MUPA, O CHCTEMOOOpa3yroei
poiM (pU3HMKM B Pa3BUTHUU €CTECTBEHHBIX HAYK,
TEXHUKHU U COBPEMEHHBIX TEXHOJIOTHIL, O BKJIa/le
POCCHMCKHX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKW; TOHUMaHHUE (PU3NIECKOM CYITHOCTH
Ha0JII01aeMBIX SIBIIEHUI MUKPOMUPA, MAKpOMHpA U
Meramupa; HOHHMaHue pPoJId aCTPOHOMMH B
IPAKTUYECKOH J1eATeIbHOCTH YelloBeKa U
JAIbHENUIIEM HAYYHO-TEXHUYECKOM Pa3BUTUH, POJIU
¢u3uku B OpMHUPOBAHUM KPYro3opa u
(YHKIIMOHAJIbHON I'PaMOTHOCTH Y€JIOBEKaA JUIsI
pelLeHMsl TPaKTUYECKUX 3a/1ay;

- BJIaJIETh OCHOBOIIOJIATAIOIIUMH (PU3HYECKUMH
HOHATUSMH U BEJIMYMHAMU, XapaKTePU3YIOILUMHU
¢buznyeckue npouecchl (CBsI3aHHBIMU C
MEXaHUYECKUM JIBUKEHHUEM, B3aUMOACHCTBUEM TEJl,
MEeXaHUYECKUMHU KOJIeOaHUSIMU U BOJTHAMM; aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM BEIECTBA, TETJIOBBIMU
IpoLeccamMu; JIEKTPUUECKUM U MarHUTHBIM TOJISIMH,
AJIEKTPUYECKUM TOKOM, 3JIEKTPOMAarHUTHBIMU
KOJICOAHUSIMHU ¥ BOJTHAMH; ONTHYECKUMH SIBIICHUSMHU;
KBAHTOBBIMH SBJICHUSIMU, CTPOEHHEM aToMa U
aTOMHOTO s1/1pa, paJiMO0aKTUBHOCTBIO); BIAJETh
OCHOBOITOJIATAIOIIMMU aCTPOHOMUYECKHUMHU
MOHSTHUSIMH, TTO3BOJIIOIIMMU XapaKTEepPU30BaTh
IIPOLIECCHI, IPOUCXOAIINE Ha 3B€3/1aX, B 3BE3HBIX
CUCTEMaXx, B MEKTAJIAKTHUECKOH cpeie; IBUKEHUE
HEOECHBIX TeJl, YBOJIOIHMIO 3Be3/1 U BeeneHHoil;

1 YKasblIBatoTcs opmMmnpyemblie IMYHOCTHbIE U MeTanpeaMeTHble pe3yabTatbl ns roC COO B oTrnarosibHoM popme
2 lucumnanHapHble (NpeameTHble) pe3y/ibTaTbl YKa3biBalOTCA B COOTBETCTBUM C UX NONHbIM NepedyHem Bo PTOC COO



OK 02. Ucnonb30BaTh COBPEMEHHBIE
CpeICTBA MOMCKA, aHAIIN3a U

npobJem;

- BBISIBJIATH TIPUYMHHO-CJICJICTBEHHBIC CBSI3U U
aKTyaJIU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
peIeHHsI, HAaXOIUTh apTYMEHTBI JJIs JIOKA3aTelIbCTBA
CBOWX yTBEPIKJICHUH, 3a71aBaTh MapaMeTphl U
KPUTEPHUH PEIICHHS,

- aHaJIM3UPOBATH MOJYUYCHHBIC B X0JIC PEIICHUS
3aJ]auu pe3yNIbTaThl, KPUTHUECKU OIEHHBATh UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSIX;

- YMETh MIEPEHOCHUTD 3HAHUS B ITO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIACTEH;

- BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh
OpPUTHHAIILHBIC TIOJXO/IbI U PEIICHUS;

- CIIOCOOHOCTB MX HMCITOJIB30BaHUS B
MO3HABATEILHOMN U COLMAIbHON IIPaKTHUKE

B 06s1acTH IEHHOCTH HAYYHOT0 MO3HAHUS:
- cpOpMUPOBAHHOCTH MUPOBO33PEHU,

- BJIaJIETh 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U
TeopusMU (3aKoH BceMupHOro Tarotenus, I, 11 u 111
3aKOHbl HBIOTOHA, 3aKOH COXPAHEHUS MEXAHUYECKOMN
SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHLIUIIT
CYNEPIIO3UIUU CHJI, IPUHIIUIT PABHOPABHOCTH
MHEPUUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-
KHMHETHUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA,
ra3oBbI€ 3aKOHBI, IEPBBIA 3aKOH TEPMOJUHAMUKH;
3aKOH COXPaHEHMUs AIEKTPUUYECKOTO 3aps/ia, 3aKOH
Kynona, 3akon OMa ju1s yyacTka uemnu, 3akoH Oma
JUISL TIOJTHOM AJIEKTPUYECKOM 1enu, 3aKoH /oy -
Jlenua, 3aK0H 3J€KTPOMarHUTHOW MHIYKIUHU, 3aKOH
COXpaHEHHUsI SHEPTHH, 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEHUs CBETA, 3aKOH OTPAXKEHUs CBETA,
3aKOH IIPEJIOMJICHUS CBETA; 3aKOH COXPaHEHUs
SHEPIUH, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH
COXpaHEHHUs AIEKTPUUYECKOTO 3apsi/ia, 3aKOH
COXpaHEHHUsI MacCOBOI0 YucIa, MocTynarel bopa,
3aKOH paJIi0aKTUBHOTO pacla/ia); yBepeHHOe
HCII0JIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpHU
aHanu3e (GU3NYECKUX SBJICHUN U TIPOIIECCOB;

- chopMHpoOBaTh YMEHUS pelIaTh pacueTHbIE 3a/1a4U
C SIBHO 33/IaHHOI (PM3NYECKON MOJIETBIO, UCTIOJb3YSI
¢busznyecKre 3aKOHBI U IPUHIIUIIBI; HA OCHOBE
aHaJIM3a yCJIOBUS 3a7jaul BbIOUpATh (PU3NYECKYIO
MO/JIeJIb, BBIACTATH (PU3HMUECKUE BETUUUHBI U
(bopMyIIbl, HEOOXOIUMBIE JIJISl €€ PeIIeHNs,
MIPOBOJIUTH PACUYEThl U OLIEHUBATH PEATLHOCTD
MOJTYYEHHOTO 3HAaYeHUS (PU3UICCKOIN BEITMIUHBL;
pelaTh Ka4eCTBEHHBIE 3aJJa4H, BICTpauBas
JIOTUYECKH HETIPOTUBOPEUUBYIO IETIOUKY
paccyxJIeHU ¢ ONOpOi Ha U3YUYECHHbBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UUECKHUE STBICHUS
-copMHUpOBaTH YMEHUS YUUTHIBATH TPAHUIIBI
MPUMEHEHHUS NU3YYEHHBIX (PU3MUECKUX MOJIETICH:



UHTEpIpeTanuy HHPOpMaIUH, U
I/IHCI)OpMaI_II/IOHHBIe TEXHOJIOTUU AJIA
BBITIOJTHEHMS 32/1a4 MPOPECCHOHATBHON
JeSITeIIbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTUKH,
OCHOBAHHOTO Ha JIUAJIOTe KYJIBTYP,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHHE SA3bIKOBON U UNTATEIbCKON
KYJIBTYPBI KaK CPeJICTBA B3aUMOJCHCTBUS MEKITY
JIIOJIbMU U TI03HAHUSL MUPA;

- OCO3HAHHE IICHHOCTU HAY4YHOU JESATEIHHOCTH,
TOTOBHOCTb OCYIIIECTBIISITH POEKTHYIO U
HCCIIEA0BATENIbCKYIO ACSTEIbHOCTh HHANBUAYATIHHO
U B TPYIIIE;

OBiaieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
NMO03HABATEJIbHbIMHU AelCTBUAMM:

B) padoTa ¢ unopmaumeii:

- BIIaJICTh HaBbIKAMU TMOJTy4eHUs1 HHPOpMaIIUU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIILHO
OCYIIIECTBISITh IOUCK, aHAIN3, CHCTEMATH3aIUIO U
WHTEpIpeTaIuio nHGOpMaIuu pa3IndHbIX BUIOB U
(dhopM mpencTaBiIeHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax
y4eTOM Ha3HaueHus: HGOPMAIUH U 1IeTIEBOM
ayJIUTOPHH, BBIOHpasi ONTUMAIBHYIO (GOpMY
MPEACTABICHUS U BU3YyaJIU3allNHY;

- OLICHUBATh JIOCTOBEPHOCTD, IETUTUMHOCTD
nH(pOpMaIINHY, €€ COOTBETCTBHE IPABOBLIM U
MOPAIbHO-ITUYECKUM HOPMaM;

- HCIIOJIb30BATh Cpe/icTBA HH(POPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U
OpTaHU3AIMOHHBIX 337124 C COOJII0ICHHEM
TpeOOBaHUIT SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH,
TUTHEHBI, pecypcocOepeKeHusI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM
0E30ITacHOCTH;

MaTepHualibHas TOYKa, MHEPIMAIbHAs CUCTEMA
OTCYETa, UJCATbHBIN Ia3; MOJCIIH CTPOCHHUS Ta30B,
JKUJIKOCTEN U TBEPJBIX TEN, TOUCUHBIN
AIIEKTPUYECKUM 3apsl, iAepHas MOJIeNIb aTOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO SiZ[pa MPHU PEIICHUN
(bu3nYecKuX 3a1a4;

- chopMHpOBaATH COOCTBEHHYIO TTO3UIIUIO TIO
OTHOIICHHUIO K (PU3MYECKON HHPOPMAIIHH,
MOJIy4aeMOU U3 pa3HbIX UCTOYHUKOB, YMETh
HCITOJIB30BaTh IU(PPOBBIC TEXHOJIOTUH JJIS ITIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALUU U
MpeJICTaBICHHs Y4eOHOM U HAyYHO-TIOMYJISIPHON
uH(popMaIKK; pa3BUTh YMEHHS KPUTHIECKOTO
aHanM3a noyrydaeMoi nuopmanuu



OK 03. [InanupoBath 1 peaan30BbIBATH
coOcTBeHHOE MPOHEeCCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
HpEeANPUHIMATEIBCKYIO 1ESTeIbHOCTh
B ipodeccnoHaIbHOM chepe,
UCTIOJIb30BaTh 3HAHUS 110 (PMHAHCOBON
TPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX
CUTYaIUsIX

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIIUTHI
nHpopManuu, nHOOPMAITMOHHOM 0€301TaCHOCTH
JUYHOCTH

B o01acTH 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:
-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOTO MOBEICHUS;

- CIIOCOOHOCTD OIICHUBATh CUTYAILIUIO U TPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

- OCO3HAHHME JINYHOTO BKJIA/Ia B IOCTPOCHUE
yCTONYMBOIrO OYyIyIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSAM U
(unn) IpyruM YieHaMm CeMbU, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O IPUHATUSA LICHHOCTEN
CEeMEHHOM )KU3HU B COOTBETCTBUU C TPAAULIMSIMU
HaponoB Poccuu;

OBJjajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU
AefCTBUSIMU:

a) CaMOOPraHU3aLMA:

- CAMOCTOSITEIIBHO OCYIIECTBIIATH TO3HABATEIbHYIO
JeSITeNIbHOCTb, BBISIBIISITH MPOOIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 33/1a4U B
00pa3oBaTeNbHOM IeATETHbHOCTH U dKU3HEHHBIX
CUTYyalUsIX;

- CaMOCTOSITEJIBHO COCTAaBIIATH IIJIaH PELICHUS
MPpOoOJIEMBI C YIETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEIIOUTEHUI;

- 1aBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;
croco6cTBOBaTH (HOPMUPOBAHUIO U MTPOSBICHUIO
[TUPOKOU SPYIUIIMH B pa3HBIX 00JACTAX 3HAHUM,
MOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENIbHBIN U
KYJbTYPHBI YPOBEHB;

0) CAMOKOHTPOJIb:

WCIIOIh30BaTh MPUEMBI pe(IIeKCHH I OIEHKH

- BJIaJIETh OCHOBHBIMU METO/IaMU HAy4YHOTO
MO3HAHUS, UCIIOJIB3YEMBIMU B (DU3UKE: IPOBOJUTH
NpsIMbIE U KOCBEHHBIE N3MEPEHUS (PU3HUECKUX
BEJIMYMH, BEIOUpask ONTUMAIIbHBIN CIIOCO0
M3MEPEHUs M UCTIOJIb3Ysl U3BECTHBIE METO/IbI OLICHKU
HOTPELIHOCTENH U3MEPEHH, TPOBOIUTD
UCCIICIOBAaHHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIUIHH
C MCITI0JIb30BaHUEM NPSAMBIX U3MEPEHUN, OOBACHATD
MIOJTyYCHHBIE PE3YJIbTAThI, UCIIONIB3YS (PU3UUECKUE
TEOPHH, 3aKOHBI U TOHATHUS, U JeTIaTh BHIBO/IbI;
coOiroaaTh npaBuia 6€30MacHOro Tpyaa Mpu
IIPOBE/IEHUH UCCIIEIOBAaHUI B paMKax y4eOHOro
HKCIIEPUMEHTA U Y4eOHO-HCCIIEI0BATEIbCKON
JIeSITEILHOCTH C UCIIOJIb30BaHUEM LIU(PPOBBIX
M3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO
000py10BaHuUs; CPOPMHUPOBAHHOCTD MPEACTABICHUIN
0 METOJax TMOJTYYEHHUS HAYYHBIX aCTPOHOMUYECKUX
3HAHUU
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OK 04. DpdexTrBHO
B3aUMOJICCTBOBATH U pabOTaTh B
KOJJICKTHBE U KOMaH/Ie

CUTYaIlNH, BEIOOPA BEPHOTO PEIICHHS;

- YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO
[IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) SMOIMOHAJbHBIA HHTEJJIEKT,
NpeAnoaraniui copMMpoOBaHHOCTD:
BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOUIEH CTPEMIICHUE
K JOCTHXKEHUIO LIEIHU U YCIEXY, ONTUMU3M,
WHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATH, UCXOIS U3
CBOHMX BO3MOKHOCTEH;

- OMIIATHUH, BKJIIOYAIOIIEN CIIOCOOHOCTD IIOHMMATh
SMOLIMOHAIIBHOE COCTOSIHUE JPYTUX, YUYUTHIBATH €T0
P OCYIIECTBICHUH KOMMYHHKAIINH, CTIOCOOHOCTH K
COYYBCTBHIO U COIEPEKUBAHUIO;

- COLIMATIbHBIX HABBIKOB, BKITIOYAIOIIIUX
CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS C
JIPYTUMHU JTIOAbMH, 3a00TUTHCSI, IPOSIBIIATH
MHTEpPEC U pa3periarb KOHOIUKTHI

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOIIPEIEIICHHUIO;

-OBJIaJICHNE HABBIKAMH y4eOHO-UCCIE0BATEIHCKOM,
MPOEKTHOM U COLMATILHON JIEATEIIbHOCTH;
OBJ1aieHHe YHUBEPCAJIbHBIMHA
KOMMYHUKATHUBHBIMU /1eHiCTBUAMM:

0) coBMecTHAas 1eSITeJIbHOCTD.

- IOHUMAaTh U UCTOJIb30BATh IPEUMYILIECTBA
KOMaHJHOW ¥ UHJIMBUyaJIbHOU pabOThI;

- IPUHUMATB LEJIU COBMECTHOM JAEATEIBHOCTH,
OpPraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBHUS 1O €€
JIOCTHIKEHMIO: COCTaBIIITh IIJIaH JSHCTBHI,
pacnpenenarTb pojau ¢ y4eTOM MHEHHI y4aCTHUKOB
00CYyKIaTh pe3ybTaThl COBMECTHOM paboThI;

- KOOPJMHUPOBATH M BBHIMOJIHATH PAOOTY B YCITOBHUAX
peaIbHOTO, BUPTYAILHOTO 1 KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OBJIaJIETh YMEHUSAMHU padOTaTh B IPyMIIE C
BBITIOJTHEHUEM Pa3IMYHbIX COIIMATBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPyIIbl, PALlHOHAIBHO
pacmpeensTh AesITebHOCTh B HECTaHAAPTHBIX
CUTyalusX, aICKBATHO OICHMWBATH BKJIAJ] KaXXJI0I'0 U3
YYaCTHUKOB TPYIINHI B pEUICHHE pacCMaTPUBAEMOM
POOJIEMBI
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OK 05. Ocy1iecTBisTh YCTHYIO U
MACbMEHHYI0 KOMMYHHUKAIIMIO Ha
rocyJapCcTBEHHOM si3blke Poccuiickoit
®denepalyiy ¢ yueToM 0CoOOEHHOCTEH
COLMAIIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

- OCYIIECTBIIATH MO3UTUBHOE CTPATETHYECKOE
MOBE/ICHUE B PA3IMYHBIX CUTYAIUX, IPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUIIMATUBHBIM
OBiageHne yHMBePCAJIbHBIMHU PeryisiTHBHBIMH
AefCTBUAMU:

I') MPUHATHE Ce0sI M IPYTUuX JK/Ieid:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JTIOACH
[P aHAJIN3€ Pe3yIbTaTOB JACSITENbHOCTH;

- MPU3HABAThH CBOE MPABO U MPABO JPYTHX JIOJCH Ha
OIIMOKHU;

- pa3BHUBAThb CIIOCOOHOCTH MOHUMATh MHUp C
MO3UNHU Apyroro 4€JI0BCKa

B o6s1acT 3cTeTHYECKOr0 BOCIIMTAHHUSA:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUas
ACTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX
OTHOIIICHHH;

- CIOCOOHOCTh BOCIIPUHUMATh Pa3IMYHbIE BHIBI
HCKYCCTBA, TPAJULIUU U TBOPUYECTBO CBOETO U APYTUX
HapoJ0B, OIYIIATh YMOLIMOHAIBHOE BO3/IEUCTBHE
HCKYCCTBA;

- yOeX/1IeHHOCTh B 3HAYUMOCTH ISl IMYHOCTH U
oO1iecTBa 0TEUECTBEHHOTO U MUPOBOI'O UCKYCCTBa,
THUYECKUX KYJIbTYPHBIX TPaAULUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTbH K CAMOBBIPAXCHHIO B Pa3HbIX BUJIAX
HCKYCCTBA, CTpEMJIEHUE TPOSBIIATH KaueCcTBa
TBOPYECKOM JINYHOCTH;

OBj1aieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHBHBIMH /1CHCTBUAMM:

a) o0IIeHue:

- OCYIIECTBIIATh KOMMYHHKAIIMU BO BCeX cepax
KU3HU;

- pacro3HaBaTh HeBepOaJbHbIE CPEICTBA OOIEHMS,

- chopMHpOBaATH YMEHUS paclo3HABATH GU3UUCCKUE
SIBJICHHS (TIPOIECCHI) U OOBSICHATH UX Ha OCHOBE
M3YYCHHBIX 3aKOHOB: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHUE,
CBOOOIHOE TIaJICHUE TEJl, IBFXKEHUE TI0 OKPYKHOCTH,
WHEPIIHS, B3aNMOJICIICTBHE TN, KoJebaTeapHoe
JIBIKEHHE, PE30HAHC, BOJIHOBOEC JIBUKCHIC,

g dy3us, OpoOyHOBCKOE TBHKEHUE, CTPOCHHE
KHUJIKOCTEH M TBEPIBIX TEJ, U3MEHCHHE 00beMa Tell
P HarpeBaHUHU (OXJIKIACHHUH ), TETLNIOBOE
paBHOBECHE, UCTIapEeHUE, KOHJICHCAITUS, IUIABJICHHE,
KpUCTAIITN3aIUs, KUTICHHE, BIAKHOCTh BO3/1yXa,
CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TETIIOBOTO
JBHKEHHS MOJIEKYJ C a0CONIFOTHOM TeMIiepaTypou,
TTOBBIIIICHHUE JIABJICHUS ra3a MPH €ro HarpeBaHUU B
3aKPBITOM COCY/I€, CBS3b MEXKY MapamMeTpaMu
COCTOSTHUS Ta3a B H30IIpoIIeccax; dJCKTPH3AIHUS Tel,
B3aMMOJICICTBHE 3apsI0B, HATPEBaHNE IPOBOIHUKA C
TOKOM, B3aUMO/ICHCTBUE MarHuTOB,
AIIEKTPOMArHUTHAS MHAYKIUS, TeWCTBUE
MarHUTHOTO TIOJISl Ha MMPOBOHUK C TOKOM H
JBYKYITUICS 3apsil, DIEKTPOMArHUTHBIE KOJIeOaHus



OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY’Karollen cpeabl,
pecypcocOepeKeHnI0, IPUMEHSTh
3HaHUS 00 U3MEHEHHUH KIMMAaTa,
IPUHLIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, dPHEKTUBHO
JIeCTBOBATh B UpE3BbIYAHBIX
CUTYalHsix

[IK2.3

IIOHUMATh 3HAYE€HHUE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUIKA KOH(DINKTHBIX
CUTyalui ¥ CMATYATh KOH(IIUKTHI,

- pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY
3pEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEICTB

B 006s1acTH 3K0J10rH4€CKOI0 BOCIIUTAHUSA:

- cpOPMHUPOBAHHOCTH IKOJIOTHIECKOUN KYJIbTYPHI,
MOHUMAaHWE BIUSHUS COIUAIbHO-DKOHOMUYECKHUX
MPOIECCOB Ha COCTOSIHUE MPUPOAHON U COLIMATBLHON
CpeIbl, 0OCO3HAHUE TJI00aTBFHOTO XapaKTepa
9KOJIOTHYECKHX MPOOIIEM;

- IIJIAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUI B
OKpY>Kalollle cpejie Ha OCHOBE 3HAHUS 11eJIei
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUYECTRA;

AKTUBHOE HEMPUATHE IEUCTBUIA, IPUHOCSIINX BPE
OKpY>KaroIlIeu cpese;

- YMEHHE MMPOTHO3UPOBATH HEOIATONIPUSATHBIE
JKOJIOTHYECKUE TIOCIEACTBUS MPEANPUHUMAEMBIX
JEHCTBUMN, TPEAOTBPAIATh UX;

- pacIIpeHue OMNbITa AEATEILHOCTH SKOJIOTUUYECKOU
HANpaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHON U COLMAIIBHOU
JIeSITETbHOCTH

Bectn yyer mepBUYHBIX JAHHBIX MO TEXHUYECKOMY
00CITYKMBAaHUIO YCTPOMCTB DSIEKTPOCHAOXKEHUS U
AJIEKTPOOOOPYAOBAHUS B KypHAIax.

Y BOJIHBI, IPSIMOJIMHEHHOE paCcIpOCTPAHEHHUE CBETA,
OTpaKEHHE, TIPEIOMIICHUE, UHTEPPEPEHIIHS,
TUQpakus U MOJIIpU3alus CBETa, TUCIePCHsl CBETa;
dboToanekrpruyueckuii 3pQPeKT, CBETOBOE TaBIICHHE,
BO3HMKHOBEHHUE JIMHEWYATOTO CIIEKTPa aToMa
BOJIOPO/1a, €CTECTBEHHAS! M UCKYCCTBEHHASI
palmoaKTUBHOCTD

- c¢(OpMHUPOBATh YMEHUS IPUMEHSTH IOJTYyYECHHBIE
3HaHUS Ul OOBSICHEHHUS YCIIOBUH MPOTEKAHUS
(U3HYECKUX SIBJICHUW B IPUPOJIC U JIJIS TIPUHSATHUS
MPAaKTUYCCKUX PEIICHUI B TOBCEIHEBHOM KU3HU IS
oOecrnieueHus 6€30IaCHOCTH MpU 00pallleHUH C
OBITOBBIMU IPUOOPAMU ¥ TEXHUYCCKHUMHU
YCTPOHCTBAMH, COXPAaHEHHS 3I0OPOBBS U COOIIOICHUS
HOPM JKOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAFOIIEH
cpezie; MOHUMaHue He0OX0AUMOCTH TIPUMEHEHHUS
JOCTH)KEHUH (PU3MKH U TEXHOJIOTHU JIst
PaMOHAIBFHOTO TPUPOIOTIONIB30BAHUS
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2. CTpyKTypa U coiepKaHue 0011e00Pa30BaTeILHON THCIUIITHHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yueonoii Oo0neM B
padoTbI yacax

MakcumasibHasi ydeOHasi Harpy3ka (Bcero)

O061beM 00pa3oBaTe/IbHOI MPOrPaMMBbI 161
AUCHMITUHBI

1. OcHoBHOE coaep:xaHue 71
BT. 4.
TEOpeTUIEeCKOe O0ydeHUE 48
nabopaTOPHBIC 3aHATHUS 12
IIpaKTU4YeCcKre paboThl 11
2. ITpogecconaIbHO-OPHEHTHPOBAHHOE 66
cojep:kanue (B TOM YucJie)
BT. 4.:
TEOpeTHIeCcKoe 00yueHue 32
1ab0paTOPHBIC 3aHIATHS 24
MPAKTUYECKHE PAOOTHI 10
Koncynprarmm 8

IIpomexxyTounasi arTecTanus (3K3aMeH) 16




2.2. TemaTu4ecKkuii IJIaH U cojiepKaHue TUCUUILTUHBI « DU3UKa»

HaumenoBanue Conep:xxanue yueOHOIro MaTepuaJia, JJadopaTopHble U MPAKTHYECKHE dopmMupyemblie
pa3esioB U TeM padoThl, THAMBUAYAJIbHBbIN MPOEKT (eciu npedycmompenvt) ?{g::r oo0uue n
npogeccuoHaJIbHbIE
KOMIIeTEeHIIUH
1 2 3 4
BBenenue. Coaep:xxaHue yueOHOT0 MaTepuaJia: 2 OK 03
®usuka u MeToabl | du3ruka — QyHIaMEHTAIbHAs HayKa O IpHUpojie. EcTecTBEHHO-HAYYHbI METOJI TO3HAHUS, OK 05
HAyYHOI0 MO3HAHMUS | er0 BO3MOXHOCTU M TPAaHULBI MPUMEHMMOCTH. OKCHEPUMEHT M TEOpus B IPOLECCE
Mo3HaHUsT Tpuponabl. MoxaenupoBanue (U3MYECKUX SBJICHHM U mporeccoB. Poip
OKCIIEPUMEHTa W TEOPUU B IIpollecce TMO3HaHUs Mpupoasl. Dusmdeckas BeIUYUHA.
Ouznyeckue 3aKOHbl. [paHUIBI MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB U TEOPHil.
[Tpunuun cootBetcTBus. Ilonstue o ¢usnueckoit kaptune wwupa. IlorpemHoctu
U3MepeHUil (U3NYECKUX BEIWYUH. 3Hauenue puzuku npu oceoenuu npogeccuin CIIO
u cneyuanvnocmeii CIT0%
Paszjnen 1. Mexanuka 24 OK 01
Tema 1.1 Conep:kaHue Y4eGHOT0 MaTepuaJa: 4 OK 02
OcCHOBBI KHHEMATHKHM | MexaHW4YeCKOe JBIDKEHHE M €ro Buabl. MarepuansHas To4ka. CKaasapHble U OK 04
eexmopnvle usuueckue eeauuunvl. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHUS. OK 05
Cucrema otcueta. IlpunHnun otHocutensHOocTH [anmuies. CnocoObl  ommcaHus OK 07
newxkenus. Tpaekropus. Ilyrs. Ilepememnienue. PaBHOMepHOE IPSAMOJIMHENHOE ABUKEHHUE. NK2.3
CkopocTh. YpaBHEHUE ABWXKEHUS. MTHOBEHHass U CpEIHSsA CKOPOCTH. YCKOpEHHE.
[IpssMonMHETHOE BMKEHHE C TIOCTOSIHHBIM YCKOpPeHHEeM. JIBMKeHHWE C TOCTOSIHHBIM
YCKOPEHHEM CBOOOTHOTO TaJeHus. PaBHOMEpHOE IBMKEHHE TOYKH 110 OKPYKHOCTH,
yraoBasi ckopocTh. LleHTpocTpemurensHoe yckopeHue. Kunemarnka abCoMIOTHO TBEPIOTO
Tena
HpaKTqucxoe 3aasaTHe Nel. Pemenne 3a1a4. I[BI/DKeHI/Ie C IMOCTOSAHHBIM YCKOPCHUEM CB060,I[HOFO 2
HageHus
Tema 1.2 Coaep:xxaHue yueOHOT0 MaTepuaJia: 4

3 MpogheccuoHanbHO opueHMUPOBAHHbIE 3AeMEHMbI COOEPHAHUSA 8blOeseHbl Kypcueom
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OcHOBBI JTHHAMHKH

OcHoBHasa 3amaua nuHaMukd. Cuima. Macca. 3akoHsl MexaHuku Hprotona. Cuinl B
npupoje. Cuiia TSHKECTH M CHJIa BCEMHUPHOTO TATOTCHHS. 3aKOH BCEMHUPHOTO TATOTCHHUSI.
[lepBas kocmMudeckass CKOpoCTh. JIBMkeHHe TuTaHeT U MayibiX Tedl COJIHEYHOW CHCTEMBI.
Bec.

Hesecomoctb. Cuitbl ynpyroctu. Cunst mpeHnus

[MpakTrueckoe 3ansitue Ne 2. Pemenue 3anau. [[BrkeHue noj 1eMCTBUEM HECKOJIbKHUX CHII

UlaboparopHas padota Nel «3yueHre 0COOCHHOCTEH CHITBI TPEHUS (CKOJIBKEHIS )

Tema 1.3
3aKoHBI cCOXpaHeHHS B
MeXaHHMKe

Conep:kaHue y4eOHOT0 MaTepuaJia:

Umnynec Tena. Mmnynbce cuiibl. 3aKOH COXpaHEHHUS MMIYNbca. PeakTHBHOE ABHXKEHUE.
Mexanuueckan paboma u mouipocms. Kunemuueckasn jsuepeus. Ilomenyuanvnasn
IHepzusa. 3aKOH COXPAHEHUA MexaHuyecKou Inepzuu. Paborta cuibl TSHKECTH U CHIIBI
yrnpyroctu. KoncepBatuBHble cuibl. IIpumenenue 3akono6 coxpanenus. Vicnonb3zoBanue
3aKOHOB MEXAHUKH I OOBSICHEHHUs JIBIDKCHUS HEOCCHBIX Tel W I Pa3BUTHUSA
KOCMUYECKHX HCCIACAOBaHUM, TpaHUIBI TMPUMEHUMOCTH KIJIIACCUUYECKOW MEXaHHUKH.
Ilpakmuueckoe npumenenue Gu3uuecKux 3HAHUIL 6 NOECEOHEGHOU MHCUIHU Ol
UCNOIb30BAHUA NPOCIBIX MEXAHUZMO8, UHCIPYMEHM 08, MPAHCNOPHIHBIX CPEOCM

UlaGoparophas padota Ne2 «Onpenencaue KI1/] HaKIOHHOH TIIOCKOCTHY

Pewenue 3a0au c npogheccuonanvnoit nanpasnennocmoio no pazoeny «Mexanuka)
[TpakTueckoe 3ansatue Ne 3.Pemienue 3aiay. 3aKoH COXpaHEHUsI DHEPTruu

CamocrosiTe/ibHasi padoTa 00yUyalouUuxXcst

[ToaroroBka u 3amura pedepaTon

Penienue BApHUATHUBHBIX 3a/1a4

Paznen 2. MoJiekyasipHasi pu3duKa 4 TEPpMOANHAMHUKA

26

Tema 2.1
OcHOBBI
MOJIEKYJISIPHO
- KHHETHYeCKOo
TeopuU

Conep:kaHue y4eGHOT0 MaTepuaJa:

OCHOBHBIE ITOJIOKEHHSI MOJIEKYIISIPHO-KUHETHUECKON TeopHuu. Pazmepsl 1 Macca MOJIEKYH U
aToMOB. bpoyHoBckoe nBuxkeHue. CHIIbI U SHEPTUs MEXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUS.
Crtpoenne ra3oo0pasHbIX, KHIKHUX U TBepAbIX Ten. MneanbHslit ra3. [laBnenue rasa.
OcHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKONH Teopuu ra3oB. Temmeparypa u ee
n3MepeHue.  AOCOJIOTHBIM  Hynb  TemmepaTypel. TepMoaWHaMuyeckas — IIKaja
Temrneparypsl. Temreparypa 3Be3a. CKOpPOCTHM ABMKEHUS MOJIEKYJI U HMX H3MEpPEHHE.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IMK2.3
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Ypasenenue cocmosnua wuoeanvnozo zaza. W3omponeccel u ux rpadpuku. Iazoevie
3akonvl. Monapnasa 2a306aa nOCMOAHHAA

Pewenue 3a0au c npogheccuonanvHoil HANPAGIEHHOCHbIO
IIpaktrueckoe 3ansatre Ne 4 Pemenue 3agad. YpaBHEHHE COCTOSIHHS HIe€aTbLHOTO raza. ['a3oBeie
3aKOHBI.

Pewenue 3a0au c npogheccuonanvnoil Hanpas1eHHOCMbIO
Jlaboparopnas padorta Ne3. M3yueHre 0MHOTO U3 H30IIPOLECCOB (DKCIEPUMEHTAIBHOE
MOJITBEpIKIeHNE ypaBHEeHUsI MenneneeBa-Kianelipona

Tema 2.2 Coaep:xaHue yueOHOT0 MaTepuaJia:
OCHOBBI Buytpennsis sHeprusi cucrembl. BHyTpeHHsst sHeprus ujeanbHoro raza. Padoma u
TePMOAUHAMUKH mennoma Kaxk gopmul nepeoayu 3nepzuu. Tennoemrkocme. Yoenvnan mennoemkocme.
KonuuecTBo TeOTH. Ypasnenue mennoeozo dananca. llepsoenavyaio TepMOIMHAMUKHY.
Anmnabatubelii mpouecc. Brtopoe Hauano TepMmoauHamuku. Ilpunyun Oeiicmeus
mennoeoit mauwiunvl. Tennoevie oeucamenu. KII/l mennosozo oOeuzamens.
Xonoounvnvie mamunpl. OXpana npuposl
Pewenue 3a0au c npogheccuonanvbHoit HANPAGIEHHOCHbIO
[IpaxTrueckoe 3ansitue Ne 5. BHyTpennss sHeprus. Pabora B TepmoguHamuke . KonmngecTBo
teroThel [Ipunnun neictBus Teriossix apuratencil. KITJ[ Termmossix npurareneit. Oxpana
MIPUPOJIBL.
Tema 2.3 Conep:xxanue yueOHOT0 MaTepuaJia:
ArperatHbie Hcnapenne u konaeHcanus. HacwllleHHBII map W €ro CcBOWCTBAa. Aécontomnuas u
COCTOSIHMSI BEIIECTBA | OMHOCUMENIbHAA 6]1AHCHOCMb 6030yXxa. [IpuOophI 1715 ONIpeiesieHns BIaXXHOCTH BO3/1yXa.
U (pa3oBbIe Touka pocbl. Kunenue. 3aBUCUMOCTh TEMIEpATyphbl KUMEHHS OT JAaBieHus. Kputuueckoe
nepexoanbl cocrositHue BewlectBa. [Ilepecpemouiii nap u €20 uUCnONb306AHUE 6 MEXHUKe.

XapakTepucTHKa >KUJAKOTO COCTOSIHHsA BelecTBa. [IOBEpXHOCTHBIM CIIOM KMJIKOCTH.
OHeprus MOBEPXHOCTHOro cios. bmvxauili nopsanok. Iloeepxmocmmuoe namsadicenue.
Cmauueanue. Henenua na zcpanuye dyncuokocmu c meepovim menom. KanuuispHble
ABJIEHUS. XapaKTepUCTUKAa TBEPAOTO COCTOSHUS BelecTBa. Kpucramamueckue ¥
amopdHble Tena. YIpyrue cBOMCTBa TBepAbIX Tel. 3akoH I'yka. MexaHndyeckue CBOWCTBA
TBepabIX Ten. [Inactuueckas (ocratounas) nehopmanus. Tennoeoe pacuiupenue meepovix|
men u ocuokocmei. Korgppuyuenm numneitnozo pacwupenun. Korgpguuuenm
00vémno20 pacwupenus. Yuem pacwiupenus 6 mexuuke. Ilnaenenue. Yoenvnas
menaoma naaeénenus. Kpucrannuzauus. Ilpakmuueckoe npumenenue 6 no6ceOHegHoll

HCU3HU l[)u3uuec1<ux 3HAHUIL 0 C8OIICMBAX 2as3o0e6, JcuoKocmeil u meepdblx men
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JlabopaTopHble 3aHATHS:

Jlaboparophas padota Ne4. Mi3MepeHue BIaKHOCTH BO3IyXa. 6
JlaboparopHasi paboTta Ne5 «M3meperune kod3huireHTa MOBEPXHOCTHOTO HATSHKCHUS YKUIKOCTH
Jlaboparopnas padota Ne6 «3yuenne nedopmariin pacTsHKEHID
CamocrosiTe1bHas padoTa 00y4alOIMMXCs
[TonroroBka u 3anmTa pedeparon
Penienne BapuaTuBHBIX 337124
Paszpnea 3. JiekTpoauHaMuKa 42 OK 01
Tema 3.1 Coaep:kanue y4eOHOro MaTepHalia: 4 OK 02
DNeKTPUYECKOE N0JIe | Drekmpuueckue 3apaobl. DJIEMCHTAPHBIA SJIEKTPHUCCKUU 3apsi. 3aKOH COXpaHeHus OK 03
3apada. 3axon Kynouma. DOnextpuyeckas IOCTOSHHAs.  ODIJIEKTPUYECKOE  IOJI€. OK 04
HanpsixenHocTs 3nekrpuyeckoro noid. [lpunnun cynepnosunuu nonei. Ilposoonuku 6 OK 05
nekmpuueckom noae. Junekmpuxu 6 Inekmpuueckom none. Ilonapuzayusn OK 07
ournekmpukos. Pabota cun snektpoctatuueckoro mnons. Ilotenuuan. Pasznocmp MK2.3
nomenyuanos. Cea3b MexHcoy HANPANCEHHOCMBIO U PAZHOCHILIO NOMEHUUAN08
IIEKMPUYECKO20 noas. dnexkmpoemxocmes. Eounuyut INIEKMPOEMKOCmU.
Konoencamopui. Coedunenue Kouoencamoposé ¢ oOamapero. IHepeus 3apAHCceHHO20
KoHOencamopa. JHeprus AIeKTpruueckoro nois. Ilpumenenue kondencamopos
Pewenue 3a0au c npogheccuonanvnoil HanPaAeIEHHOCHbIO 2
[Ipaktuueckoe 3anartue Ne 6. Pemenue 3anay. HanpsokeHHOCTD 3I€KTPUUECKOTO MO
DIIEKTPOEMKOCTh
JlabopaTopHble 3aHSTHUS: 2
Jlaboparophast pabora Ne7 «VccnenoBanue 3JEKTPOCTATHIECKOTO OIS
Tema 3.2 Conep:xxanue yueOHOT0 MaTepuaJia: 6
3aKOHBI NOCTOSIHHOTO | Y CIIOBUS, HEOOXOMMBIE /Il BOSHUKHOBEHHSI U TIOIZIEPKAHUS dJIEKTPHUECKoro Toka. Cuma
TOKA TOKa U IUIOTHOCTh TOKa. 3akon Oma 0na yuacmka yenu. 3a8ucumocms 31eKmpuiecKkozo

conpomuenenus om mamepuanda, OJUHLL U NAOUWAOU NONEPEYHO20 CeYeHUs
npPOBOOHUKA. 3AGUCUMOCHMYb INEKMPUUECKO20 CORPOMUGNEHUA NPOBOOHUKOE OM
memnepamyphbl. Temnepamypnutii KoIhpuyuenm conpomueneHus.
Ceepxnpoeooumocms. Paboma u mowgnocms nocmoannozo moxa. Tennosoe oeiicmeue

moka. 3axkon /Incoyna—J/lenya. Inekmpooguxcywias cuia UCMOYHUKA MOKA. 3aKOH
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Oma ona noanou uenu. Inekmpuueckue yenu. Ilapannenvnoe u nocinedooeamenvrnoe
coeounenue npoeooHukos. 3akouvl Kupxzogpa ona yzna. Coedunenue ucmoyHuxoe
IIEKMPUYECKOIL IHEPZUU 8 bamapero

Pewenue 3a0au c npogheccuonanvbHoil HANPAGIEHHOCHbIO
IIpaktrueckoe 3anstre Ne 7. Pemenwe 3amad. [lapamiensHoe, mocienoBaTenbHOE, CMEIIIAHHOE
coeqnHeHus. 3akoH Oma IS TOJIHOM 1enn. Padora 1 MOIITHOCTE TOKA. TerioBoe EHCTBUE TOKA

Pewenue 3a0au c npogheccuonanvnoil Hanpae1eHHOCMbIO
JlabopaTopHble 3aHATHS:
Jlaboparophas padota Ne§ «3yueHue 3akona Oma JiIsl y4acTKa e

Jlaboparopnas padota Ne9 «Onpenenenne I/]C 1 BHyTpEeHHETO CONPOTUBICHHUS UCTOYHUKA
TOKa»

Jlaboparopnas pabora Nel0. «MccnegoBanne MOIIHOCTH JIAMITBI U ONPEIeTICHUE TEMITEPaTyphl
HUTH JaMIIbI HAKaJTMBAHHSD

Jlaboparophas padora Nell «Onpenenenue KI1/ anekTpoaBuraTesnsy»

Jlaboparophas padota Nel2 «OnpeneneHne TeMreparypHoro kodhhuiueHTa ConpoTUBICHHS
MeT»

10

Tema 3.3
DJIeKTPHYECKUH
TOK BPa3JIMYHBIX

cpeaax

Conep:kaHue y4eGHOT0 MaTepuaJa:

DJIEKTPUUYECKUI TOK B METaJlIaX, B 3JIEKTPOJIUTAX, ra3ax, B BAKyyMe. Jsiekmpoau3. 3aKon
anexkmponuza Dapadesn. Inekmpoxumuueckuii IKeueanienm. Buowvl 2azoevix pazpsaoos.
TepmoonexktponHas smuccus. Ilnasma. Inexkmpuueckuii mox 6 noaynpogooHuKax.
CoOcTBeHHass W mOpuMmecHas  mpoBoguMoctd. P-n mepexon.  Ilpumenenue
noaynpogoonukos. Iloaynposeoonukossie npuooput

JlabopaTopHble 3aHATHS:
JlaGoparopHas padota Nel3 «/3ydeHue monynpoBOIHUKOBBIX JHOI0B

CamocrosiTesibHasg padoTa 00y4alOIINXCH

[TonroroBka u 3anmTa pegeparon

Pemenne BAapHWaTUBHBIX 3aJa4

Tema 3.4

Conep:xaHue yueOHOro MaTepuasa:
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MarnutHoe nmoJsie | Bektop MHAyKIMM MarHMUTHOTO Mojis. HampspkeHHocTh MarHuTHoro moiis. JleiicTBue 2
MarHUTHOTO TOJISi Ha MPSMOJMHEHHBIA MPOBOAHMK C TOKOM. B3ammoneicTBUE TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MaruutHelii notok. PabGora mo
MepEeMEIIEHUIO IPOBOJIHMKA C TOKOM B MarHUTHOM ToJie. JeficTBue MarHUTHOTO MOJIsl Ha
newkymmiics 3apsia. Cuna Jlopenuya. Ilpumenenue cunwvt Jlopenua. OnpeneneHue
ylenabHoro 3apsiaa. Macnummusle ceoiicmea eeuwjecmea. MazHumnaa npoHuyaemocmo.
CosHeyHast aKTUBHOCTD U €€ BIIMSHUE Ha 3eMiTI0. MarHuTHbIC OypH
Pewenue 3a0au ¢ npogheccuonanvbHoil HaANPAGIEHHOCMbIO 2
ITpaktuueckoe 3anatue Ne 8. Pemenue 3anay. Cuna Amnepa Cuna Jlopenia
Tema 3.5 Coaep:xxanue yueOHOro MmaTepuaJjia: 4
JIeKTPOMATrHUT Asnenue rnekmpomaznumnon undykyuu. IlpaBuno Jlenma. 3akoH 3J€KTPOMarHUTHOMN
HAsI MHIYKIHS uHAYKUUU. Buxpeeoe 3nekmpuueckoe none. DJIC wHAYKIMH B ABUXKYIIUXCS
npoBoAHuKax. fenenue camoundykyuu. HuOykmuenocms. Inepzus MaAzHUMHOZ0
nonsa moka.
B3anMOCBsI3b AIEKTPUUYECKUX M MATHUTHBIX MOJICH. DJIEKTPOMAarHUTHOE 10JIe
Pewenue 3a0au ¢ npogeccuonanbHoil HANPAGIEHHOCMbIO 2
IIpaxTrueckoe 3anstue Ne 9. Pemenue 3anad. 3aKoH 3JI€KTPOMarHUTHOW MHAYKLUU
Pa3znen 4. KosiebaHus U BOJIHBI 18
Tema 4.1 Conep:xanue yueOHOT0o MaTepuaJia: 2 OK 01
Mexann4yeckue KonebarenbHoe nBmwxkenue. ['apMonmyeckue kosneOanus. CBOOOAHBIE MEXaHUUECKHE OK 02
KO0JIe0aHHSA " koneOanus. I[lpeBpamienne »Heprum Tmpu  KojedareabHOM JBKeHHH. CBOOOTHBIE OK 04
BOJIHBI 3aTyxawllue MeXaHuyeckue Kosebanus. MaremaTnueckuii MasaTHUK. [IpyXuUHHBIN OK 05
MasiTHUK. BbIHYX/1IeHHbIe MeXxaHU4ecKHe KojeOanus. PezonaHc. OK 07
[Tonepeunbie W TPOJOJbHBIE BOJHBL. XapaKTEPUCTUKU BOJHBI. 3BYKOBBIE BOJIHBI. I1K2.3
VbTpa3ByK U €ro NpuMEHEHUE
Tema 4.2 Conep:xxanue yueOHOTo MaTepuaJia: 10
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DJIeKTPOMATHUTH
bleKO0JIeOAHUS U
BOJIHBI

CBoOoaHBIC AIEKTPOMArHUTHBIE KoyieOaHus. I[IpeBpalieHne SHEPruu B KoJIeOATEIHLHOM
koHType. ®opmyna Tomcona. 3aryxaromue 3JeKTpOMarHUTHBIE KosiebaHus. ['eneparop
HE3aTyXalolUX  JJIEKTPOMAarHUTHBIX  KoyieOaHWil.  BBIHYXIEHHBIE  3JIEKTpPUUECKUE
kosneOauus. Ilepemennsiit mok. Ienepamop nepemennozo moka. Emkocmnoe u
UHOYKMUGHOE CONPOMUGICHUS NEPEMEHHO20 MOKA. AKmueHoe conpomuenenue. 3aKoH
Oma 0na 31eKmpuueckoil Uenu nepemeHHoz0 moka. Paboma u mownocms
nepemennozo moka. Pezonanc 6 znexmpuueckou uenu. Tpancgpopmamopwvl. Toku
evicoxoit uacmomul. Ilonyuenue, nepedaua u pacnpedenenue 31eKMPOIHEPIUU.
DJNEeKTPOMarHuTHOE TOJ€ KaK OCOOBI BUA MaTepuu. OJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 3J€KTPOMarHUTHbIX BOJH. BubOpatop I'epna. OTKpbITHIH KOJeOaTENbHBIN
koHTyp. MW3oOperenne paano A.C. IlonoBeiM. [lonstne o paamocsszu. [lpuHIHI
panuocsszu. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJTH

Pewenue 3a0au c npogeccuonanbHoil HANPAGIEHHOCMbIO
[Mpaktuueckoe 3anatue Ne 10. Pemenue 3agau. DnexrpomarHuTHble konebanus [lepemMeHHBIH

Tok KoneHcarop 1 kaTyka HHAYKTHBHOCTH B LM MTepeMeHHOro Toka TpancdopmaTop

Pewenue 3a0au ¢ npogheccuonanvnoil HanPaeJIeHHOCMbIO
JlabopaTopHble 3aHATHS:
Jlaboparophnas padota Nel4 «MHIYKTHBHBIC U €MKOCTHOE COIPOTHBIICHUS B IICHH NEPEMEHHOTO

TOKa»
JlaGoparophas pabora Nel5 «M3yuenue ycTpoiicTBa M npuHIMIIA paboThl TpaHchopMaTopa»

Pasznea 5. OnTuka

10

Tema 5.1
IIpupona cBera

Conep:xaHue yueOHOTro MaTepuasa:

Toueunslii uctounuk ceta. CKOPOCTh PacHpOCTpaHEHHUs CBETA. 3aKOHBI OTPAXKEHUS M
npenomiieHus: cBeta. ConHeuHble W JyHHble 3aTMeHus. [lpunuun [toiirenca. IlomHoe
otpaxkenue. JIunsel. Iloctpoenne wu3zoOpakenust B JmH3aX. Dopmysna TOHKOM JTHUH3BI.
VBenuuenue nuH3bL. [71a3 kak onrtuyeckas cucrema. Ontudyeckue mpuoopsl. Teneckorsl.
Cuna ceema. Oceeuténnocmo. 3aKOHbL 0C8EULEHHOCIU

JlabopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel6 OnpeneneHre moka3aTes MPeIOMIICHHsI CTeKIa

OK 01
OK 02
OK 04
OK 05
IK2.3

Tema 5.2

Conep:kaHue y4eGHOro MaTepuaJa:
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BoaHoBbIe cBOMiCTBA
cBeTa

HNutepdepennius cBera. KorepeHTHOCTh CBETOBBIX Jydeil. MHTepdepeHInss B TOHKUX
wienkax. Kompna HeioTtona. Mcnosnp3oBanue wuHTEpGEpeHIMH B HayKe U TEXHUKE.
Hudpakmus ceera. Judpakius Ha mmend B mapajlielbHbIX JydaX. [ludpaximonnas
pemerka. [Tonsitue o ronorpaduu. [onspusanus nonepeynsix BoiH. [lonspusanus cBera.
JBoiinoe nyuenpenomiuenue. [lonsgpouasl. ducnepcust cBera. Bunabl nznydenuil. Buabl
cnekTpoB. Cnektpbl ucnyckanus. Crnextpsl mnorjomenus. CHeKTpalbHbIA aHAIH3.
CrektpanpHble Kiacchl 3Be3l. YiabTpaduoneroBoe wusnydenue. HWHdpakpacHoe
n3nydenue. PentrenoBckue nyuu. Mx npupona u cpoiictBa. IlIkana 3JI€KTpOMarHUTHBIX
W3JTyYCHHUI

JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paboma Nel7 OnipeneneHue JIIMHBI CBETOBOM BOJIHBI C TOMOIIBIO
TU(GPAKIUOHHOMN PEeIIeTKHU.

Tema 5.3
CnenuajbHasi Teopusi
OTHOCHUTEJILHOCTH

,Z[BI/DKCHI/Ie CO CKOpPOCTBIO CBCTA. HOCTy.HaTI)I TCOPUHU OTHOCUTCIIBHOCTU WU CICACTBUA U3
HI/IX.I/IHBapI/IaHTHOCTL MOAYJIsI CKOPOCTHU CBE€TA B BAKYYMCE. BHCPFI/IH rmokos. CBSI3b Macchl U
OHCPIun CBO6OI[HOI>1 HYaCTHUILIBI. OJIEMEHTHI peHHTHBHCTCKOﬁ JUHaMHWKH

Pa3nen 6. KBanToBasi pusuka

11

Tema 6.1
KBanroBasi onTuka

Conep:xaHnue yueOHOro MmaTepuaJia:

KBanroBas runoresa [1nanka. TermoBoe nsnydenue. KoprnycKyasspHO-BOJHOBOW Tyaanu3M.
®otonbl. ['mnoreza ne bpoitnsg o BonHOBBIX cBoMcTBax dYacTull. COOTHOIIEHUE
HeomnpeneneHHocTel [eizenOepra. JlaBmenue cBera. XuWMHUYECKOEe IEHCTBHE CBeTa.
Omnsritel [1.H. Jle6enea u H.U. BaBunoBa. @omorgpgpexkm. Ypasnenue Iiinmmeiina ons
domorpgpexma.  Bnewnuii domornekmpuueckunr  Ipghexm.  Buympennuii
dpomorghpexm. Tunwvi homornemenmos. Ilpumenenue homorgpgpexma

Peuwienue 3a0au ¢ npogheccuonanbHoil HanPagIeHHOCMbIO
JlaGoparopnas pabora Nel8 «M3yuenue portorddexrar

CamocTtosiTeibHast padoTa 00yyaomMXcs

[ToaroroBka u 3amura pedepaTon

Tema 6.2
duszuka atomMa u
aTOMHOIO siApa

Conep:xkaHue yueOHOro MaTepuasa:

PaszButue B3rmsioBHa CTpoeHHE BemiecTBa. MoJenu CTpOeHHsl aTOMHOTO  Ssijpa.
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax Bojoponaa. SAxepHas monens aroma. OTBITHI
3. Pezepdopna. Moxens atoma Bomopona mo H. bopy. KsantoBeie moctynater bopa.

OK 01
OK 02
OK 04
OK 05
OK 07
IK2.3
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Jlazeppl. PamMOakTUBHOCTh. 3aKOH paJMOAKTUBHOTO pacnaga. PaanoakTuBHBIE
npeBpatieHus. CriocoObl HaOMIONEHUS U PETUCTpPAllMU 3apsDKEHHBIX 4YacTull. O dext
BasunoBa — UepenkoBa. CtpoeHue aTtomHoro siapa. Jepexkt maccel, sHEprusi CBA3U W
YCTOMYMBOCTh  aTOMHBIX  siaep. SnepHsie  peakuuu. HAodepnas  Inepeemuka.
OHepreTu4ecKkuil BBIXOJ AJIEPHBIX peakuuil. VIckyccTBeHHas paJuoakTUBHOCTh. [leneHue
TsoKeNblx sanep. LlemHas siaepHas peakuus. Ympasisiemas LENHas peakuus. SnepHbii
peaktop. TepmosiiepHbiit cuHTe3. DHeprus 3Be31. [lonyyenune paanoakTUBHBIX M30TOIOB
U UX OpUMEHEHHEe. buosormyeckoe  JEUCTBHE  PAJAUOAKTUBHBIX  U3JyYCHUHU.
DneMeHTapHbIe YaCTHUIIbI

[Mpaktuueckoe 3anstue Ne 11. Pemenue 3amau ®otoaddexr PammoakTuBHOCTH «SnepHble 1
peakuun» Jlenenue saep ypana. LlenHas sanepHas peakius
Pa3nen 7. Ctpoenue Beenennoii 4
Tema 7.1 Coaep:xkaHue y4eOHOro MmaTepuaJia: 2 OK 01
Crpoenne Conneunot | ConHeuHas CMCTEMA: TUTAHETHI M MaJIbIE Tesa, cucreMa 3emisi—JlyHa OK 02
CHCTEMBI OK 03
Tema 7.2 Conep:xanue yueOHOro MaTepuaJia: 2 OK 04
Oommonus Beenennoii (Crpoenune u ssomonns Connna u 38631, Kinaccudukanus 38371, 3BE31bI M MCTOYHUKU UX OK 05
DHEPIUU. OK 07
lNanaktuka. CoBpeMeHHbIE TPEICTABICHUS O CTPOCHHUH U 3BOJIOLMK BeenenHoi
KoncyabTanun 8
IIpomexyTouynas arrecTanms (9K3aMeEH) 16
Bcero: 161

Mo kaxcdoli meme onucbieaemcs cooepyaHue y4ebHo20 mamepuana (8 OuGAKMUYECcKUX eOUHUUAx), HauMeHOB8AaHUSA HeobxoOumbix 1a60pamopH.IXx,

MPAKMuUYecKux U UHbIx 3aHAMul. O6bem yacos onpedensemcs no Kamcooli nosuyuu cmonabuya 3.

*pogheccuoHaNbHO-0PUEHMUPOBAHHOE COOepXcaHue Moxem bbimb pacrpedeseHo Mo paszdesnam (memam) uau CKOHUeHmMpuposaHo 8 paszodene MpuxknadHol modynb

23



3. YcioBus peanu3anuy NporpaMmbl 001eo00pa3oBaTeIbHON TUCHMILTHHbI

3.1. TpeéoBanus K MUHUMAJIbHOMY MAaTEPHATbHO-TEXHHYECKOMY
o0ecnieyennio Peaninzanusi nporpaMmsl AUCHUILIMHBI TPeOyeT HAJTUYHUSA
yueOHOro kabnHera (PU3MKH.

O6opynoBanne yueOHOTO KaOMHETA:

[Hudporas nadboparopus o GU3MKE I YUUTEIIS,

[Mudposas naboparopus mo pusnKe A yICHHKA;

Becel TexHHUYECKME C pa3HOBECAMU;

Komrekt it 1abopaToOpHOTo MpakTUKyMa MO ONTHKE;
Komrekt jy1st 1abopaTOpHOTo MpakTUKyMa MO MEXaHUKE;
Komriekt st 1abopatopHOro MpakTUKyMa IO MOJIEKYJISIPHOM
cbmmce 1 TEPMOJIUHAMUKH,

7.  KommiekTt ajisg 1abopaTOpHOro MPAKTUKyMa MO 3JICKTPUYECTBY
(c renepaTopom);

8. KommiekT i u3ydeHust BO30OHOBISIEMBIX HCTOYHHUKOB YHEPTUN
(colHeUHOM, BETPOBOM  HHEpruM, OHO-, MEXAaHUYECKOH U
TE€PMOAJIEKTPUUECKONIHEPTETUKH );

9. AwmmepmeTp 1a00paTOPHBIIL;

10. BoabT™eTp J1ab0paTOpHBIN;

11. KomopumeTtp ¢ HaOOPOM KAIOPUMETPUUECKUX TET,

12. TepmomeTp 1abOpaTOPHBIIL;

13. KommekT mis u3ydyeHUs OCHOB MEXaHUKH, TTHEBMATUKH U
BO300OHOBJISICMBIX HCTOYHUKOB DHEPTUU;

14. Bapomerp-anepoun;

15. bisiok nutaHus peryaupyeMblii;

16. Be0-kamepa Ha MOJBM)XKHOM IITATHBE;

17. Bwupaeokamepa 1151 pabOTHI C ONITUYECKUMH TPUOOPaAMU;

18. T'enepartop 3BYKOBOIi;

19. Turpomertp (rcuxpomerp);

20. I'py3 HaOopHBIH;

21. ]JluHaMOMETp AEMOHCTPAIMOHHBIN;

22. KoMIUIEKT MOCYbl JEMOHCTPAIIMOHHOMN C IPUHAIC)KHOCTSIMU;
23. MaHOMeTp KUJIKOCTHOU JEMOHCTPAIIMOHHBIN;

24. Metp 1eMOHCTPAIMOHHBIH;

25. Mukpockon J1eMOHCTPALIMOHHBIH;

26. Hacoc Bakyymublii KoMoBcKkoro;

27. CTOIHK IIOIBEMHBIN;

28. llltaTuB 1eMOHCTPAIMOHHBIN (DH3NUSCKUIA;

29. DIIeKTPOIUIUTKA;

30. Habop nemMoHCTpaIrMOHHBIN TT0 MEXaHUYECKUM SIBIICHHSIM;

31. HabGop neMOHCTpalMOHHBIM TIO JAMHAMUKE BpallaTeIbHOTO

S S
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JIBUYKEHUS;

32. HabGop neMOHCTpaIrMOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;
33. HaGop nemMoHCTparimoHHbII BOJTHOBBIX SBJICHUH;

34. Benepko Apxumena,

35. Mastauk MakcBena;

36. Habop ten paBHOTO 00BEMA;

37. Habop Ten paBHOM MacChI;

38. Tlpubop myist neMoHCTpaIi aTMOC(EPHOTO JaBICHUS;

39. Ilpusma, HAKJIOHSIOIIASICS C OTBECOM;

40. Pslyar 1eMOHCTPaLlMOHHBIN;

41. Cocyabl cCOOOIIaOMUECS;

42. CrakaH OTIMBHON JEMOHCTPAIlMOHHBIN;

43. TpyOka HertoToHa;

44. lap Ilackans;

45. Habop [€MOHCTpallMOHHBIA MO MOJIEKYJSIpHOU (u3uKe W
TEIJIOBBIM SIBJICHUSIM;

46. HaOGop neMOHCTpAIMOHHBIN MO Ta30BBIM 3aKOHAM;

47. Habop Kanuuisipos;

48. TpyOxa 11t IeMOHCTPAIMKA KOHBEKIIUH B KUIKOCTH;

49. TlunuHAPHI CBUHIIOBBIC CO CTPYTOM;

50. Ilap ¢ kompHOM;

51. BBICOKOBOJBTHBIN UCTOYHUK;

52. Tenepatop Ban-ne-I'paada;

53. Jlozumerp;

54. KamepToHbI Ha PE30HAHCHBIX SAIIUKAX;

55. Komrmiekt npubopoB M MPUHAMIEIKHOCTEH IJIsI JTEMOHCTpALUU
CBOMCTB 2JICKTPOMarHUTHBIX BOJIH;

56. KommiekT mpuOOpoB IJis U3YYCHHS MPUHIIAIIOB PadoONpHeMa U
paauornepeaayn;

57. KoMmrmiekT mpoBOIOB;

58. Maruur nyroo0pa3HblIi;

59. Marsaur noysiocoBoi 1€MOHCTPALIMOHHBIN;

60. Mammna sneKTpodopHasi;

61. MasTHUK IEKTPOCTATUICCKUIA;
62. HaGop no u3y4eHn0 MarHuTHOTO MOJIsl 3eMJIH;

63. HaOop aeMOHCTpalMOHHBIA MO0 MarHUTHOMY TOJIFO KOJIBIIEBBIX
TOKOB;

64. HabGop neMOHCTpaIMOHHBIN O MOJIYITPOBOTHUKAM;

65. HaOop 1eMOHCTpallMOHHBIN 110 TOCTOSTHHOMY TOKY;

66. HaGop neMOHCTpAallMOHHBIA MO SJIEKTPUYECKOMY TOKY B
BaKyyMe;

67. Habop 1eMOHCTpAIIMOHHBIN MO JIEKTPOINHAMUKE;

68. HabGop nns neMOHCTpanuu MarHUTHBIX TOJIEH;
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69. Habop mis neMoHCTpaIuy MIEKTPHIECKUX MOJIEH;

70. TpancdopmaTop yueOHBIH;

71. Ilamouka CTEKJISIHHASI,

72. Ilamouka 300HHTOBAS;

73. Tlpubop Jlenmna;

74. Crpenku MarHuTHBIC HA MTAaTHBAX;

75. CyiTaH 3eKTPOCTaTUYECKU;

76. llltaTuBBI U30IUPYIOLIHE;

77. DAEKTpOMarHuT pa3z0oOpPHHBIL;

78. Habop neMOHCTpaIMOHHBIHN 110 TEOMETPUIECKON ONTHKE;
79. Habop neMOHCTpaIlmoHHBIH 1O BOJHOBOM ONTHUKE;

80. CnexTpockon IByXTpYOHBIIA;

81. Habop criekTpalibHbIX TPYOOK C HCTOUHUKOM MUTAHUS;
82. VYcranoska ans uzydeHus Gpotodpdexra;

83. Habop nemoHcTpamonHslil mo noctostaHoM [lnanka;

84. KoMmIUIeKT  HamISIHBIX ~ TOCOOMM  Juid MIOCTOSIHHOTO
UCTIOJIb30BaHUS;

85. KomrmuiekT nopTpeToB /uist opopMIIeHUS KaOUHETA;

86. KoMIieKkT 1eMOHCTPAIMOHHBIX y4eOHBIX TaOJIHII.

[Ipn Hamuuum HEOOXOAUMOro OOOpYyAOBaHUS 3aHATHS MO (U3MKE B HEKOTOPBIX
Clly4asiX MOTYT HpPOBOJUTHCA B HMEIOIIMXCA B 00pa3oBaTelbHOM OpraHu3alnuu
MaCTEPCKUX WA JTabOpaTOpHsIX.

3.2. HudpopmaumnonHoe odecnevyeHue o0yueHust

OcHoBHas auTepaTypa (MeYyaTHbie U /WIH 3JIeKTPOHHbIE U31aAHUSA)

1. JImutpuena, E. 1. ®usuka B npumepax u 3amadax : yueonoe mocooue / E. . JImutpuena, JI. 1.
Hesnera, JI. JI. KocTrouenko. - 2-e u3n., nepepad. u jgom. - Mocksa : ®OPYM : UHOPA-M, 2021. -
512 c. - (Ilpodeccuonansuoe obpazoanue). - ISBN 978-5-91134-712-3. - TekcT : ANEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1138798 (mara ooOpamierus: 05.04.2023). — Pexum
JOCTYTA: 1O TOJITUCKE.

2. Jlorsunenko, O.B., ®usnka + ellpunoxenne : yueobnuk / O.B. JlorBuaenko. — Mocksa : KHoPyc,
2020. — 437 c. — ISBN 978-5-406-07110-6. — URL.:https://book.ru/book/934314 (nara oOpareHus:
05.04.2023). — TeKcT : 3JeKTPOHHBIIA.

3. Iunckuit, A. A. ®uszuka : yueOnuk / A.A. IMunckuit, I'.}O. I'pakoBckuii ; mox o6m. pen. HO.U.
Huxa, H.C. IlypsimeBoil. — 4-e u3., uctp. — Mocksa : DOPYM : UH®PA-M, 2019. — 560 c. : u.
— (Cpennee mpogeccuonansHoe odpazoBanue). - ISBN 978-5-91134-902-8. - TekcT : 27€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1032302 (mara oobpamenus: 05.04.2023). — Pexum
J0CTyTa: 110 TOJITUCKE.

4 Tpodumona, T.U., Kpatkuit kypc pusuku c npumepamu pemieHus 3aiad. : yueoHoe nocooue / T.U.
TpopumoBa. — MockBa : KuoPyc, 2019. — 279 c¢. — ISBN 978-5-406-05994-4. —
URL :https://book.ru/book/931138

(mata obpamenus: 20.01.2023). — TeKCT : 2TEKTPOHHBIH.
4. Tpodumona, T.W1., Kpatkuii kypc GU3MKN ¢ MpuMepamMu pelieHus 3aaad. : yuebnoe nocoodue / T.H.

TpodumoBa. — MockBa : KuoPyc, 2019. — 279 c¢. — ISBN 978-5-406-05994-4. —
URL :https://book.ru/book/931138 (mara obparenus: 20.01.2023). — TekcT : 3JEKTPOHHBIH. .
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JonmosnurenbHas gureparypa (IledaTHble U /MK 3J1eKTPOHHbIE U31aAHUSA)

1. Tpodpumona, T.U., ®usuka or A o A : cnpaBounoe m3ganue / T.U. TpodpumoBa. — Mocksa :
KuoPyc, 2019. — 301 c. — ISBN 978-5-406-06985-1. — URL :https://book.ru/book/931306 (mara
obpamienns: 14.03.2023). — TeKcT : 3JCKTPOHHBIIA.

2. TapacoB, O. M. ®u3zuka: naboparopHbie pabOThI ¢ BOIPOCAMH H 3aJaHHUsIMHU : ydeOHoe mocobue /
O.M. TapacoB. — 2-e¢ uza., ucnp. u gomn. — Mocksa : DOPYM : UHDPA-M, 2020. — 97 ¢c. —
(Cpennee mpodeccuonansnoe obpazoBanue). - ISBN 978-5-00091-472-4. - Tekct : AJIEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1045712 (mara o6pamenus: 14.03.2023). — Pexum
JIOCTYTIA: TI0 TOAIHCKE.

1. Actpornomus. bazoBelii ypoBeHnsb. 11 kimace b.A. BoponioB —Benssmunos, E.K.Ctpayr —M.: JIpoda,
2018

2. bnarun, A. B. Actporomust : yaebnoe nmocodue / A.B. biarun, O.B. KoroBa. — Mocksa : UHOPA-
M, 2020. — 272 c. — (Cpennee npodeccuonansHoe oopazosanue). — DOI 10.12737/1083410. -
ISBN 978-5-16-016147-1. - Tekcr : anmekTponHsbIit. - URL:
https://znanium.com/catalog/product/1083410 (mata oopamienus: 05.04.2023). — Pesxum moctymna: mo
MOJIITUCKE.

3.I'am3a, A. A. Actporomusi. [Ipaktukym : yaebHoe ocodbue / A.A. I'am3a. — 2-e u3j., nepepad. —
Mockga : UH®PA-M, 2020. — 127 c. — (Cpennee npodeccuonansHoe odpazoBanue). - ISBN 978-5-
16-015348-3. - Tekct : anekTponHsbIid. - URL: https://znanium.com/catalog/product/1026320 (mara
oOpamenus: 14.03.2023). — Pexxum qoctyma: mo noamnucke

4. JlorBuneHko, (. O., Actponomus : yaeOHukK / (. O. JlorBurenko. — Mockga : KnoPyc, 2020. — 263
c. — ISBN 978-5-406-00329-9. — URL.: https://book.ru/book/934186 (nmata obpamienus: 05.04.2023).
— TeKCT : BIEeKTPOHHBIN.

5. JlorBuneHko, (. O., Actponomus. [Ipaktukym : yueOHO-TipakTHUeckoe nocoodue / (. O. JIorBUHEHKO.
— Mockaa : KaoPyc, 2020. — 245 ¢. — ISBN 978-5-406-07690-3. — URL.:
https://book.ru/book/933714 (nara obpamienus: 05.04.2023). — TekcT : 3IEKTPOHHBI.
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4. KOHTPOJIb U OlleHKA Pe3y/JbTATOB OCBOEHUS JTHCIUTIMHBI

KoHTpoib M oOLlEHKa pacKpbIBAIOTCS Yepe3 YCBOCHHBIE 3HAHHMS U IPHOOpPETEHHBIC
00y4aromyMHUCsT YMEHHUs, HalpaBlIeHHbIE Ha (OPMHpPOBAHHE OOLMIMX H MPOPECCHOHATBHBIX
KomrereHIniH. KoMneTeHIun J0KHBI OBITh COOTHECEHBI C MPEIMETHBIMH pe3yibTatamu. Jlns
KOHTPOJISI M OLIEHKHU PE3yJIbTaTOBOOYyUEHUs MpernoaBaTeib BbIOUpaeT GOpPMBI B METO/BI C YUETOM
npodeccuoHaIu3au 00y4eHHS M0 MPOrpaMMe AUCHUTUINHBL.

Kox n HaumeHnoBanue
¢GopMupyeMbIX KOMIIETEHIH I

Pazpen/Tema

THun oneHoYHbIX
MeponpHUATHI

OK 01. Bei6upats criocoobt

peuieHus 3a1a4 npoecCuoHaAIbBHON

ACATCIIbBHOCTH NPUMCHUTCIIBHOK
Pa3JIMIHBIM KOHTCKCTaM

Pasmen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3., 3.4.,
3.5.

Pasnen 4. Teme1 4.1., 4.2.

Paznen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 6. Tems1 6.1., 6.2.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA MOKCKA,
aHallM3a U UHTEPIpETaUU
nHpopManuu HHHGOPMAITMOHHBIE
TEXHOJIOTUU JJIsl BBITIOJTHEHUS
3az1a4 npodeccruoHalbHON
JEeSATCIIEHOCTH

Pasmen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temsr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3,,
3.4, 3.5.

Pasnen 4. Teme1 4.1., 4.2.
Paznen 5. Temsr 5.1.,5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.

OK 03. IlimanupoBats u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEANPUHUMATENBCKYIO
JEATENLHOCT B
npodeccuoHanbHOM chepe,
UCIIOJIb30BATh 3HAHUS 110
(rHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaITUSIX

Pasgen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Tems1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

OK 04. DddexTuBHO
B3aMMO/ICIICTBOBATh U pabOTaThHB
KOJUIEKTHBE U KOMaH/Ie

Pasmen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

Pasgen 4. Temer 4.1., 4.2.
Pasnen 5. Temsr 5.1.,5.2., 5.3.
Pa3gen 6. Temsr 6.1., 6.2.

OK 05. OcyniecTBisATh yCTHYIO U
MUCHbMEHHYIO KOMMYHUKAIUIO Ha
rOCYJJapCTBEHHOM S3BIKE
Poccuiickoit denepanmu ¢
y4eToM ocoOeHHOCTeN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

Paspgen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

Pasnen 4. Teme1 4.1., 4.2.
Paznen 5. Temsr 5.1.,5.2., 5.3.
Pasgen 6. Temsr 6.1., 6.2.

OK 07. CoxmelicTBOBaTHL

Pasnen 1. Temsr 1.1.,1.2, 1.3

- YCTHBIU OIIPOC;

- (QpoHTATBHBIAOIPOC;

- OIIEHKa KOHTPOJIbHBIX
pabor;

- HaONIOZCHHE 33 XOJI0OM
BBITIOJTHCHUS
1a00paTOPHBIX PadoT;

- OIICHKA BHITIOJTHCHHUS
n1abopaTopHBIX PaboT;

- OIIEHKa MPAaKTHYEeCKHUX
paboT (pemieHus
KayeCTBEHHBIX,
pacueTHBIX,
npohecCuoHaTBHO
OpUEHTUPOBAHHBIX 3a7a4);
- OIIEHKA TECTOBBIX
3aJIaHUi;

- HaOmroAeHHe 3a XOI0M
BBITIOJTHECHUS
WHIMBUTYaTbHBIX
MIPOEKTOB U OIIEHKA
BBITIOJTHEHHBIX TIPOCKTOR;
- BBINIOJIHEHUE
9K3aMEHAIIMOHHBIX
3aJlaHu i
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COXPAHEHHUIO OKpYXKarollen

Pasznen 2.

Temnr 2.1., 2.2., 2.3.

Cpelibl, pecypcocOepekeHHIO, Paspen 3. Temsr 3.1., 3.2., 3.3,

MPUMEHSITh 3HAHHSI 00 3.4., 3.5.

W3MEHEHUM KIMMara, IIPUHIUIIBI Pasnen 4. Temr1 4.1., 4.2.

OEpEKIMBOTO MPOM3BOJICTBRA, Paszien 6. Tems! 6.1., 6.2.

3¢ (HEeKTHBHO ACHCTBOBATH B

YpEe3BBIYAIHBIX CHTYAITHSIX

IIK2.3 Pasmen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temnr 2.1., 2.2., 2.3.
Paznen 5. Temsr 5.1.,5.2., 5.3.
Paznen 2. Temsr 2.1., 2.2., 2.3.
Pasnen 4. Teme1 4.1., 4.2.
Pa3nmen 6. Tems1 6.1., 6.2.
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