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1. O6mas XapaKTepUCTUKA padoueit NPOrpaMMsl
0011e00pa3oBaTe/IbHOM TUCHMILIMHBI

O61eo0pazoBaTenbHas AUCHUILIMHA «DU3KKa» SBISETCS 0053aT€NbHON YacThIO
00111e00pa30BaTEIHHOIO IIUKIa 00pa30BaTEIbHON MPOrPaMMbI B COOTBETCTBUU C
OI'OC CIIO no mnpodeccun [13.01.10 Onexmpomonmep no pemoHmy u
00CIYAHCUBAHUIO INIEKMPOOOOPYO0BAHUSL (N0 OMPACTIM)

1.2. IIe.]'lI/I H INIAHUPYEMBbIC PE3YJIbTAaThl OCBOCHUA NUCIHUIITUHBI:

1.2.1. Hean nucHMNJIMHBI

Conepxanyue mporpamMMbl 001Ieo0pa3oBaTeIbHON TUCHUIUIMHBL Dusnka
HanpaBJICHO HA JIOCTH)KEHUE CICAYIONINX LIEJICH:

e (QopmupoBaHue y 00y4aromuxcsi yBEpeHHOCTH B IIEHHOCTH 00pa30BaHMUs,
3HAYUMOCTH (U3UYECKUX 3HAHUM 11 COBPEMEHHOTO KBAIU(PHUIIMPOBAHHOTO
CHEIUAIKCTA MPU OCYIIECTBICHUH €ro MpodhecCUOHATBHOM IeATEeIbHOCTH;

e OBJaJIcHUE criennupuIecKou CUCTEMOU (bU3UYECKUX  TTOHATHH,
TEPMHUHOJIOTUEN U CUMBOJIUKOMU;

® OCBOCHHC OCHOBHBIX (1)H3HLIGCKI/IX TeOpHﬁ, 3aKOHOB, 3aKOHOMepHOCT€ﬁ;

® OBJAJCHHEC OCHOBHBIMH METOJAaMH HAYYHOTO IIO3HAHUS TPUPOIHI,
WCIIOJB3YeMbIMH B (u3uKe (HAONIOJeHUEe, ONMUCAaHHWE, M3MEPEHHE, BBIJIBHKCHUC
TUIIOTE3, IPOBEJCHNE SIKCIIEPUMEHTA);

® OBJIaJICHHEC YMEHUSAMH 00pabaThiBaTh JaHHBIC SKCIIEPUMEHTA, OOBICHATH
MOJTYYEHHBIC PE3yJIbTaThl, yCTaHABIMBATh 3aBUCUMOCTH MEXIy (PU3MUECKUMH
BEJIMYMHAMM B HAOII04a€MOM SIBJIEHUH, JI€JIaTh BHIBOIBI,

e (opmupoBaHue yMeHus pemaTh (U3MYECKUE 33Jaull Pa3HBIX ypOBHEU
CJI0KHOCTH;

® pa3BUTHUE NO3HABATEJIbHBIX UHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM B Tpoliecce MPUOOPETEHUsI 3HAHUN ¢ UCTIOJIb30BAHUEM PA3TUYHBIX
UCTOYHUKOB WH(GOPMAIlMd W COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJOTHIA;
ymMeHu# (opMyIupoBaTh 1 000OCHOBBIBATH COOCTBEHHYIO MO3ULIUIO IO OTHOILIEHUIO
K (puznyeckoit nHGOpMaLIMK, TOTYyYaeMOU U3 pa3HbIX UCTOUYHUKOB;

® BOCIIUTAHUE YYBCTBA TOPJOCTH 33 POCCUUCKYIO (PU3MUECKYIO HAYKY.
OcBoenue kypca O/l «duszuka» npenanonaraet peieHrue ciaeayomux 3a1au:

e mpuoOpeTeHue 3HAHUN O (QyHIAMEHTATBHBIX (PU3NYECKUX 3aKOHAX,
JeXallluX B OCHOBE COBPEMEHHOM (M3MUECKOW KapTHUHBI MHpA, NPHUHIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOIMCTB U MPOU3BOJICTBEHHBIX MPOLECCOB, O Hauboee
BAXKHBIX OTKPBITUSX B 007acTH (DU3MKH, OKA3aBIIUX OMNPEIEIAIONIee BIUSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOIUU;

® JIOHMMAaHHC (l)I/ISI/I‘ICCKOI‘/JI CyYIIHOCTH ﬂBHCHI/Iﬁ, MMPOABJIATOIIUXCA B paMKax



HpOHBBOHCTBeHHOﬁ ACATCIBbHOCTH,

® OCBOCHHE CIOCOOOB HCIOJIb30BaHUA (PU3UUECKUX 3HAHUU IS PEIICHUS
NPAaKTUYECKUX U TPOPECCHOHANBHBIX 3a/a4, OOBACHEHHs SBICHUN NPUPOMBI,
NPOM3BOJICTBEHHBIX W TEXHOJOTMYECKUX IMPOLECCOB, NPUHIMIIOB JCHCTBHS
TEXHUYECKUX IPUOOPOB U YCTPOICTB, 0OecreueHus: 6e301macHOCTH MPOU3BOICTBA U
OXpaHbl IPUPOJIBL;

e (opmupoBaHMe yMEHUH  pemaTh  YYCOHO-TIPAKTUYCCKHE  3a7aud
bu3HIECKOTO copepKaHusl ¢ yu€ToM MpodecCHoOHAIBHON HAIIPaBICHHOCTH,

® MPUOOPETEHHUE OMbITAa MO3HAHUS U CAMOIIO3HAHUS; YMEHUH CTaBUTH 3a/1a4
U pelaTh IpodaemMbl ¢ yu€ToM NpodhecCuOHaTbHOM HAalpaBIEHHOCTH;

e (QopmupoBaHuME YMEHHMI UCKaTh, aHAJIM3UPOBaTh U 0OpadaThIBATH
busnueckyro nHGOpMAIHIO C YIETOM MpodeCcCHOHANTBHON HAMTPaBICHHOCTH;

® [IOJIFOTOBKAa OOYYAIOIMXCS K YCIEIIHOMY OCBOCHHUIO JUCHMIUIMH U
MoayJell mpodecCHOHANBHOTO IHUKIIA: (OPMUPOBAHME y HUX YMEHHUM U OIBITA
JCSITEIBHOCTH, XapaKTePHBIX IS Tpodeccuid / MOMKHOCTEH CIyXalluX HIIN
CHEIUATBHOCTEH, TOJly4aeMblX B  MNpodecCUOHATBHBIX  00pa30BaTEIbHBIX
OpraHU3aIUsiX;

® [OArOoTOBKa K (OpPMHUPOBaHMIO OOLIMX KOMIIETEHUUH OyIyliero
CHEIUAINCTAa: CaMO0Opa30BaHUsl, KOMMYHHMKALUW, COTPYJIHHMYECTBA, MPUHATHUSA
pelmieHnid B CTAaHJAPTHOM W HECTAaHAAPTHOW CHUTyalUsX, IPOEKTHUPOBAHMS,
npoBeneHuss  pusmyeckux — u3MepeHuil, AddexkTuBHOro W 0E30MACHOIO
VCITOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOMCTB, COOTIOEHUS IPABUII OXPaHBI
TpyJa npu padore ¢ Gu3nuecKuMu NpudopaMu U 000PYyI0BaHUEM.

OcobeHHOoCTh (POPMHUPOBAHUS COBOKYMHOCTH 3a/lay M3y4dyeHUs (DU3UKH IS
CUCTEMBI ~ CpeAHEero npo(eccCHOHaTbHOTO  OOpa30BaHMs  3aKIIOYaeTcs B
HEOOXOJMMOCTH peanu3aluu NpodecCHOHATBbHOM HaNpaBIEHHOCTU pelIaeMbIX
3as1a4, yuéra 0cOOCHHOCTEN c(hephl NeATeTbHOCTH OYAYIIUX CIIEIIHAIUCTOB.

B pe3ynpTaTe 0OCBOCHMS JUCIUILIMHBI 00yYaroIIUics JOKEH 3HATh:

® CMBICJI TOHATHM: (UBUYECKOE SBJICHUE, TUIMOTE3a, 3aKOH, TEOpHs,
BEIIIECTBO, B3aMMOJCHCTBHUE, AJICKTPOMAarHUTHOE II0Jie, BOJIHA, (POTOH, aTOM,
aTOMHOE SIIPO, NOHU3UPYIOIINE U3TyUYCHUS,

e cMbICH (UBMYECKUX BEJIMYMH: CKOPOCTh, YCKOpDEHHE, Macca, Cuia,
UMITYJIbC, pab0OTa, MEXaHWYEeCKas HDHEPTvs, BHYTPEHHSS HHEPrus, abCOIrOTHas
TEMIIEpaTypa, CPEAHAs] KUHETUYECKasl SHEPrysl YacTUIl BEIIECTBA, KOJIMYECTBO
TEIUIOTHI, 3JIEMEHTAPHBINA JJIEKTPUUECKUN 3aps;

® CMBICI (PU3MUECKHX 3aKOHOB KJIACCHMYECKOM MEXaHHUKH, BCEMHUPHOTO
TATOTEHUS, COXPAaHEHHsS SHEPIHM, HUMIIyJbca M JJIEKTPUYECKOro 3apsia,
TEPMOJIUHAMUKH, JIEKTPOMArHUTHOU UHIYKIMHU, (HOTOIPPeKTa;

® BKJIAJ] POCCHMCKHUX U 3apyOeXHBIX YYEHBIX, OKa3aBUIMX HauOOJbIlIee
BJIMSIHUE Ha Pa3BUTUE (PU3UKU;
B pe3ynpTaTe 0CBOCHMSI JUCLUIUIMHBI 00Y4aroIMiCs JOHKEH YMETh:



¢ JIPOBOIUTDH H&6JHOI[CHI/I$[, IUIAHUPOBATH U BBIMIOJIHATD OKCIICPUMCHTHI,
¢ BbIJABUTATH TUIIOTE3bI U CTPOUTH MOICIIH,

® MPUMEHATH TMONy4YEHHBIC 3HaHUS TI0 (Qu3uke 11 OOBICHCHUS
Pa3HO00pa3HbIX (GU3HUECKUX SBJICHUM U CBOMCTB BEILIECTB;

® [IPAKTUYECKH UCIIOIb30BaTh (PU3NUECKUE 3HAHMUS;
® OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POPMAIIHH;

® ICMOJIb30BaTh NPUOOPETCHHBbIE 3HAHUS U YMEHUS ISl  PElIeHUs
MPAKTUYECKUX 3a/lad TOBCEJHEBHOW KW3HM, oOOecrmedeHus O0e30macHOCTH
COOCTBEHHOM JKM3HH, pPaAllMOHAJIBHOTO IPHUPOJONOJIB30BAHUS U OXPaHbI
OKPY’KAIOIIEH CPEIbI.

® OMUCHIBATH U OOBACHITH (PU3NUECKHUE ABJICHHUS M CBOMCTBA TENI: CBOMCTBA I'a30B,
XKUIKOCTEH W TBEPABIX TEN; 3JEKTPOMArHUTHYIO HHAYKIHIO, PACHPOCTPAHECHUE
AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; MU3JIyYEHHE U MTOIVIOIICHUE CBETA
aToMoM; GoTodhPexT;

¢ OTJIMYaTh I'MIIOTC3bI OT HAYYHBIX Teopnﬁ;
¢ JicJIaTb BBIBOJbI HA OCHOBEC SKCIICPUMCHTAJIbHBIX JAHHBIX

® IPUBOJUTH MIPUMEPHI, TOKA3BIBAIOIIUE, YTO: HAOIIOACHUS U AKCTICPUMEHT
SABJISIFOTCSL OCHOBOM JUISI BBIABMXKEHUSI TUIIOTE3 U TEOPUM, MO3BOJISIIOT IPOBEPUTH
HUCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (PU3HUUYECKasi TEOpHs aeT BO3MOXKHOCTH
OOBSICHATH W3BECTHBIC SIBIICHUS MIPUPOJILI U HAYYHBIE (DAKTHI, IPEICKA3BIBATD €IIe
HEU3BECTHBIC SIBJICHUS;

® [IPUBOAMUTH IPUMEPHI TPAKTUYECKOTO UCTIONb30BAHUS (PU3NUECKUX 3HAHUM:
3aKOHOB MEXAHUKH, TEPMOJMHAMUKM W DJJEKTPOAMHAMMKHA B DHEPIETHUKE,
Pa3JIMYHBIX BHJOB JJICKTPOMArHUTHBIX M3JIy4EHUM [UI Pa3BUTHS DPaguo |
TEJIEKOMMYHUKALIMA, KBAaHTOBOW (PU3MKK B CO3JIaHUU SIAEPHOM HSHEPIEeTUKH,
J1a3epoB;

e BOCIIPUHUMATh M HA OCHOBE MOJIYYCHHBIX 3HAaHUM CaMOCTOSTEIBHO
OllcHUBaTh HWHQOpMaIuio, cojaepxairytocs B cooOmenusx CMU, Hurephere,
HAYYHO-TIOMYJISIPHBIX CTATHSIX.

¢ JIPUMCHSATH ITOJYYCHHBIC 3HAHUA IJIA PCIICHUA CI)I/ISI/I‘-IGCKI/IX 3ada4,

® OmNpenemnsTh XapakTep (unyeckoro mporecca 1Mo rpaduky, TadIHIE,
bopmyne”;

U3MEPATH Pl GU3MUECKUX BEIUNYUH, IPEACTABIISS PE3yabTaThl U3MEPEHUH C
Y4ETOM UX MOTPELIHOCTEN.

1.2.2. Ilnanupyemble pe3yJibTATHI OCBOCHHSI 001Ie00pa3oBaTENbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Oco0oe 3HaueHNe TUCIUILIMHA UMeeT ipu popmupoBanuu U pazsutun OK u
[IK (OK ykazviearomeca u3z Hogoco maxkema @IOC CIIO 2022200a no

npogeccuu/cneyuanbHocmu)



Koa u nanmenoBanue
dopMupyemMbIX KOMIIETEHLMIA
OK 01. Beibupats ciocoOsbI
penieHns 3anad
npodeccruoHanbHOM
NEATEIIBHOCTH MPUMEHUTEIBHO K
pa3JIMYHBIM KOHTEKCTaM

I[lnanupyemble pe3yabTaThl 0CBOEHUS TMCUMILINHBI

O61mme

B yacTu TPy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTD K TPYy, OCO3HAHHUE [IEHHOCTH
MacTepCTBa, TPYAOTIO0HE;

- TOTOBHOCTb K aKTUBHOM AEATEIILHOCTH
TEXHOJIOTUYECKON U COLIMAJIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHUIIMAPOBATh, IJIAHUPOBATH U
CaMOCTOSITEJILHO BBIMOJIHATH TaKYIO
JIeSITEIbHOCTD;

- HTHTEPEC K pa3IMuHbIM cepam
podecCHoHaIbHOM ACATEIIHPHOCTH,
OBJ1ajieHN e YHUBEPCAJIbHBIMU Y4eOHBIMU
NMO3HABATEIbLHbIMHU I€HCTBUAMMU:

a) 0a30Bble JJOrH4ecKue JAeiicTBUS.

- CaMOCTOSITENBHO (POPMYIIUPOBATH U
aKTyaJM3upoBaTh MpoOJIeMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK
WJIM OCHOBAHUS JJIs1 CPaBHEHUS,
Kiaccudukanuu u 00001IeHNMS;

- OMPEACHATD LIEJH ACATECIbHOCTH, 3a7aBaTh
TapaMeTpbl U KPUTEPUHU UX JOCTHIKCHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B pacCMaTPUBAEMBbIX
SIBJICHHSX

- BHOCUTb KOPPEKTHUBBI B JEATEILHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB

JAucunniuHapHbie

- chopMUpOBaHHOCTH MPEACTABICHUH O
poyii 1 MecTe (PU3UKU U aCTPOHOMUU B
COBPEMEHHOW HAYYHOM KapTUHE MUPA, O
crucTeMoo0pasyromiei poiau GU3UKH B
Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTUM, O BKJIJIE
POCCHUNCKUX U 3apyOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU; TOHUMAaHUE
(u3nYECKOM CYIIHOCTH HAa0JII01aeMbIX
SBJICHUM MUKPOMHPA, MAaKpOMUPA U
MeTraMHpa; TOHUMaHUE POJId aCTPOHOMHUU
B IIPAKTHUECKOM EATEIHLHOCTH YETIOBEKA U
JaJbHEHIIIeM Hay9HO-TEXHUIECKOM
pa3BUTHH, posin pU3uKH B POPMUPOBAHUU
Kpyro3opa v pyHKIHMOHAIbHOU
TPaMOTHOCTH YeJIOBEKa JIJISl PeIICHHUSI
MPaKTUYECKUX 3a]1aY;

- BJIaJIETh OCHOBOIOJIAra0IIUMU
bU3MUEeCKUMU TTOHITUSIMU U BETUYHMHAMH,
XapaKTepU3yIOIUMH (pU3NUEcKHe
POLECCHI (CBA3aHHBIMU C MEXaHUUECKUM
JBUKEHUEM, B3aUMOJICHCTBIEM Te,
MEXaHUYECKUMHU KOJICOAHUSIMU U BOJIHAMHY,
aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM
BEIIECTBA, TETUIOBBIMH MPOIIECCAMU;
ANEKTPUIECKUM M MAaTHUTHBIM TOJISIMH,
ANEKTPUIECKUM TOKOM,
AIEKTPOMATrHUTHBIMH KOJICOaHUSIMU U



LIEJISIM, OIIEHUBATh PUCKH TTOCIEACTBUI
JIEATEIILHOCTH,

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU
pEILICHUH KU3HCHHBIX MPOoOJIeM

0) 0a3oBbIe MCCIIEI0BATEILCKHE AeCTBUA:
- BJIa/ICTh HaBBIKAaMHU y4eOHO-
HCCJIEI0BATEIILCKOM U MPOEKTHOM
JEATEIIbHOCTH, HABBIKAMH Pa3peIICHUs
npo0JieM;

- BBISIBJIATh IPUUUHHO-CJIC/ICTBEHHBIE CBS3U
U aKTyaJIu3upOBaTh 3a7a4y, BbIJIBUTATh
TUIIOTE3Y €€ PEIICHUs, HaXOAUTh apTyMEHThI
JUJISL TOKA3aTeIbCTBA CBOMX YTBEPIKICHUM,
3a71aBaTh MapaMeTPhl U KPUTEPUHU PEIICHUS;
- aHAJIU3UPOBATH MTOJTYUYECHHBIE B XOJI€
peLLIeHUS 3a7]a4i Pe3YyJIbTaThl, KPUTHYECKHU
OIIEHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

- YMETh MMEPEHOCUTH 3HAHUSA B
MO3HABATENbHYIO U MPAKTUYECKYI0 00J1acTH
JKU3HEICATSIILHOCTH,

- YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HbIX
MpeAMETHBIX 00JIacTei;

- BBIJIBUTATh HOBBIE UJICH, IIPE1IaraTh
OPUTHMHAJIBHBIC MOX0JIbI U PEIICHUS;

- CMIOCOOHOCTh UX MCIOJB30BAHMS B
[I03HABATEIbHON U COLIMAJIBHOU MPAKTUKE

BOJIHAMU; ONITHYECKUMHU SIBIICHUSIMU,
KBAHTOBBIMU SIBJICHUSIMU, CTPOCHUEM
aToMa M aTOMHOTO Si/Ipa,
PaIMoOaKTUBHOCTBIO); BIAJCTh
OCHOBOIIOJIAralOIIMMHU aCTPOHOMHUYECKUMU
TIOHATHUSMH, TT03BOJISIOIIUMU
XapaKTEepU30BaTh MPOIIECCHI,
MPOUCXO/IAIINE HA 3BE€3/]aX, B 3BE3/THBIX
CHCTEMAX, B MEXKTAJAKTUUECKOMN CpENE;
JBIDKCHUE HEOCCHBIX TEII, DBOIIOIHIO
3Be3/ U BcenenHoii;

- BJIQJIETh 3aKOHOMEPHOCTSIMU, 3aKOHAMU U
TEOPHUSIMU (3aKOH BCEMUPHOTO TATOTEHUS,
I, IT u III 3akonsl HeroTOHA, 3aKOH
COXpaHEHMSI MEXaHUYECKOM SHEPTHUH,
3aKOH COXPAHEHUS UMITYJIbCA, MPUHIIUIT
CYNEpIO3UILINM CUJI, TPUHITUII
PaBHOIIPABHOCTH UHEPITUATIBHBIX CUCTEM
OTCYETa; MOJICKYJIIPHO-KHHETHYECKYIO
TEOPHIO CTPOEHHUS BEIIIECTBA, FA30BbIC
3aKOHBI, TIEPBBIN 3aKOH TEPMOIMHAMUKH;
3aKOH COXPAaHEHUS IJIECKTPUUECKOTO
3apsaa, 3akoH Kynona, 3akon Oma s
ydacTKa 1enu, 3akod Oma st TOJIHOU
BJIEKTPUYECKOM LIENH, 3aKO0H J[>KOyJIs -
JleHua, 3aK0H JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH COXPAHEHUSI SDHEPTUH,
3aKOH MPSIMOJIMHEHHOT'O pacpOCTpaHECHUS
CBETAa, 3aKOH OTPA)KEHUS CBETA, 3aKOH
MPEJIOMJICHMS CBETA; 3aKOH COXPAHEHUS



OK 02. Mcnonb3o0Bath
COBPEMEHHBIE CPEJICTBA ITOUCKa,
aHaJIM3a U UHTEPIpETalnun
uHpopmanuu, u
MH(}OpMaAIMOHHBIE TEXHOJIOTUN

B o0J1acTH IEHHOCTH HAYYHOT'O MO3HAHUSA:
- c(popMHUPOBAHHOCTH MUPOBO33PEHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOU MPAKTHKH,
OCHOBAHHOI'O HA TUAJIOTE KYJIbTYp,

SHEPIuM, 3aKOH COXPAHECHUS UMITYJIbCa,
3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsiia, 3aKOH COXPaHEHUsI MaCCOBOTO
yucia, NocTyjaaTel bopa, 3akoH
PaAMOAKTUBHOTO pacaia); yBEepeHHOE
UCIIOJIb30BaHUE 3AKOHOB U
3aKOHOMEPHOCTEH TIPU aHAJIN3Ee
(bU3UYEeCKUX SBICHUHN U MPOIIECCOB;

- copMupoOBaTh YMEHHSI pelIaTh
pacyeTHbIE 3a/1a4y C SIBHO 33JJaHHOU
(U3UUECKOI MOJENBIO, UCTIOJIBb3YS
(u3nYecKue 3aKOHbI U MPUHIINIIBI; Ha
OCHOBE aHAJIM3a YCJIOBHS 33J]a4H BHIOUPATh
(pU3NYECKYIO MOJIENb, BBIIEIATh
(uznyeckue BeIUYUHBI U (OPMYIIbI,
HEO0OXOIUMBIE TSI €€ PeIIeHUs,
IIPOBOJUTH PACUETHI U OLIEHNUBATh
pPEaIbHOCTb MMOJTYYEHHOTO 3HAYEHUS
(u3nyecKoil BETNYUHBI; pelaTh
KaueCTBEHHBIE 33]1a4M, BBICTPANBAsI
JIOTUYECKU HEMTPOTUBOPEUUBYIO LIEMTOUKY
pacCy)IEHUN ¢ ONTOPOW HA U3yYECHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE
SIBIICHUS

-cpopMUpPOBATh YMEHUS YUUTHIBAThH
IPAaHMLIBI TPUMEHEHUS U3YUEHHBIX
duznyeckux Mozenel: MaTepuaibHast
TOYKa, MHEpLUHAJIbHAsl CHCTEMA OTCUETA,
UJCJIbHBIN T'a3; MOJEIN CTPOEHHUS ra3oB,
YKHUJIKOCTEU U TBEPJBIX TEJ, TOUCUHBIN



JUTSI BBITIOJTHEHUS 337124
npodeccruoHanbHOM
NS TENBHOCTU

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHUE S3bIKOBOU U
YUTATEIbCKON KYJIBTYpPbI KaK CpeJICTBA
B3aUMOJICUCTBUS MEXKTY JIIOAbMU U TTO3HAHUS
MUpa;

- 0CO3HaHUE LIEHHOCTH Hay4YHOUH
JEeSATEIbHOCTH, TOTOBHOCTh OCYLIECTBIISTh
MIPOEKTHYIO U HCCIIEIOBATEIBCKYIO
NeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;
OgByaieHue YHMBEPCAJIbHBIMH Y4eOHbIMH
MO3HABATeJIbLHbIMH IeHCTBUSMMU:

B) padora ¢ unopmanueii:

- BJIaJIETh HaBbIKaMU MOJyYEHUS
MH(pOpMaIlMU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATEIBHO OCYIIECTBIISTH MIOUCK,
aHaJIN3, CUICTEMATU3ALNIO U UHTEPIIPETALUIO
uH(MOpMAIUU PA3TUYHBIX BUIOB U (hopM
IIPE/ICTABIICHHUS];

- CO371aBaTh TEKCTHI B PA3IMYHBIX (popMaTax
C YYETOM Ha3zHayeHusi uHOpMauu u
LEJIEBOI ayIUTOpUH, BEIOMPAs ONTUMATIbHYIO
(bopMy IpeACTaBICHUS U BU3yaJIU3aLUU;

- OLIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh
uH(pOopMaIuu, €e COOTBETCTBUE MTPABOBBIM U
MOPAJIbHO-3THYECKUM HOpMaM;

- UCIIOJIb30BATh Cpe/ICTBAa HH(POPMAILIMOHHBIX
¥ KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX
Y OpPTaHM3alMOHHBIX 33/1a4 C COOJII0/IEHUEM

ANEKTPUYECKUH 3apsil, siAepHas MOJENb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO siipa
IPU pelIeHUuU PU3NYECKUX 3a/1ay;

- ¢(hopMHUpOBaATH COOCTBEHHYIO O3ULIIIO
10 OTHOUIEHMIO K (PU3UYECKOM
UH(pOpMaIUH, TOTYy4aeMON U3 pa3HbIX
UCTOYHUKOB, YMETh HCIIOIb30BaTh

U (pOBBIE TEXHOJIOTHH JIJIS1 IOKMCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETALIMH U
IpEICTaBIICHUs Y4€OHON U HAyYHO-
NOMyJSipHOM HH(QOPMALIUU; PA3BUTh
YMEHUSI KPUTUYECKOTO aHAIN3a
noJiyqaemMoi nH(popManuu



OK 03. IlnanupoBath u
pean30BbIBATH COOCTBEHHOE
poQeCcCUOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
peIPUHUMATEIBCKYTO
JESITEIbHOCTD B
npodeccuoHanbHOM cdepe,
HCIIOJIb30BaTh 3HAHUS 11O
(MHaHCOBOM TPAMOTHOCTH B
pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX

TpeOOBAHMI SPrOHOMUKH, TEXHUKH
0e30MMacHOCTH, TUTHEHBI,
pecypcocOepeKeHUsI, TPABOBBIX M STHYCCKUX
HOPM, HOPM HH(OPMAITHOHHOM
0€e30IIaCHOCTH;

- BIIQJICTh HaBbIKAMU PACIIO3HABAHUS U
3a1uUThl HHGOpMaIu, UH)OPMAITMOHHON
0€30M1acCHOCTH JIUYHOCTH

B o0Js1acTH 1yXOBHO-HPAaBCTBEHHOT 0
BOCIIMTAHUSA:

-- c(pOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, ITUYECKOTO MOBEACHUS;

- CHOCOOHOCTD OIIEHUBATh CUTYAIIUIO U
MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

- OCO3HaHUE JUYHOTO BKJIa/a B TOCTPOCHHE
YCTOMYMBOTO OyayIIEero;

- OTBETCTBEHHOE OTHOUIEHHE K CBOUM
ponuTeNsaM U (WJIK) APYTUM 4YJIeHaM CEMBH,
CO3/IJaHHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHUSA [IEHHOCTEW CEMEWHOMN KU3HU B
COOTBETCTBUH C TPAJAUIUSIMUA HAPOJIOB
Poccun;

OBJaeHne yHHBEPCAIbHBIMH
peryJasiTUBHBIMHU JI€iCTBUSAAMMN:

a) caMOOpraHu3anms:

- CAMOCTOSITEILHO OCYIIIECTBIISATh
MO3HABATEIbHYIO IESITEbHOCTD, BBISIBIISITh

- BJIaJICTh OCHOBHBIMHU METOJaMHU
HAYYHOTO MO3HAHUS, UCTIOJIb3yEMbIMH B
¢du3nKe: MPOBOIUTH MPSMbIE U KOCBEHHBIC
U3MEepeHHs PU3NIECKIX BEJIHUNH,
BBIOMpAs ONTUMAJIBHBIN CI1OCO0
MU3MEPEHHSI U UCIIOJIB3YS M3BECTHHIC
METOJIBI OIICHKHU TIOTPEUTHOCTEH
U3MEPEHUM, TPOBOAUTD UCCIIEIOBAaHHE
3aBUCUMOCTEN (PU3NYECKUX BETUUHH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH,
OOBSCHATH MOJTYUYCHHbIE PE3YIbTATHI,
UCTIOJIB3Ys (PU3NYECKUE TEOPUH, 3aKOHBI U
HOHATHUSA, U JIeJaTh BBIBOJBI; COOII0AATH
npaBuiia 6€30MacHOro Tpyaa npu
IPOBEJICHUH UCCIICIOBAaHUI B paMKax
y4e0HOT0 HKCIIEPUMEHTA U y4eOHO-
UCCJIeI0BATENbCKON JEATEIbHOCTH C
UCIOJIb30BAaHUEM LIU(DPOBBIX
MU3MEPUTEIbHBIX YCTPOUCTB U
71a60paTopHOTO 000PYI0BAHUS;
c(OpPMHUPOBAHHOCTH NPEACTABIECHUI O
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po0JIeMbl, CTaBUTh U (POPMYIUPOBATH METOAAaX MOJy4EHUSI HAYYHBIX
cOOCTBEHHBIE 33/1a4u B 00pa30BaTeIbHOMN ACTPOHOMHUYECKHUX 3HAHUM
JEATEIIbHOCTH U )KU3HCHHBIX CUTyalUsX;

- CAMOCTOSITENIBHO COCTABJIATH IIJIaH PELIECHUS
pOoOJIEMBI C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U
MPEATIOYTCHUH;

- 1aBaTh OIIEHKY HOBBIM CUTYAaIIUsIM;
CIIOCOOCTBOBATH (POPMUPOBAHUIO U
MPOSIBJICHUIO IITMPOKOU 3PYAUIIMU B pa3HBIX
00J1acTSIX 3HAHUM, TIOCTOSIHHO MOBBIIIAThH
CBOI 00pa30BaTEIbHBIN U KYJIbTYpPHBII
YPOBEHB;

0) CAMOKOHTPO.Ib:

UCII0JIb30BATh MIPUEMbI pedIeKCUH IS
OIICHKHU CUTYaIllH, BHIOOpa BEPHOTO
pelieHus;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

B) SMOIAOHAJIbHbIN MHTEJJIEKT,
NpeAnoJaraluuii cpOpMUPOBAHHOCTD:
BHYTPEHHEW MOTHBAIIUU, BKIIOUAIOIIEH
CTpEMJIEHUE K TOCTKEHUIO LIEJIU U YCIIEXYy,
ONTUMU3M, HHUIIUATUBHOCTb, YMEHHUE
JeWCTBOBATD, UCXO/S U3 CBOUX
BO3MOKHOCTEH;

- HYMIIATHM, BKJIIOYAFOIIEH CITOCOOHOCTD
MOHMMATh YMOIIMOHAIIBHOE COCTOSIHUE
JPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUN



OK 04. 5ddexTuBHO
B3aUMOJICCTBOBATh U padOTaTh B
KOJUIEKTUBE U KOMaH/Ie

KOMMYHHKAIIUH, CITOCOOHOCTH K COYYBCTBHUIO
N COIICPCIKNBAHUIO,

- COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX
CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS C
JIPYTUMH JIFOAbMU, 3a00TUTHCS, IPOSIBIATh
MHTEpEC U pazpeniaTb KOHMIUKTHI

- TOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSITETBHOCTH U CAMOOTIPEICIICHUIO;
-OBJIaJICHUE HAaBbIKaMU y4e€OHO-
HCCIIEIOBATENIbCKOM, POCKTHOU U
COIIMAJIBHOM JICATCIILHOCTH;

OBJ1ajIeHN e YHUBEPCAJIbHBIMHU
KOMMYHHMKATUBHBIMHU 1€HCTBUSIMH:

0) coBMecTHAasl J1esITeJIbHOCTD.

- IOHKUMATh ¥ UCTI0JIb30BaTh MPEUMYIIIESCTBA
KOMaHTHOM ¥ MHIUBHUIYyaTIbHOU paObOTHI;

- IPUHUMATBH 11EJIM COBMECTHOM
JIEeSITEIbHOCTH, OPTaHU30BbIBATh U
KOOPJIUHUPOBATH JICHCTBUS T10 €€
JIOCTHMO)KEHHMIO: COCTABJISTH IJIaH JCHCTBUH,
pacnpenensiTh pojau ¢ y4€TOM MHEHUM
YYaCTHUKOB O0CYXJaTh PE3yIbTaThI
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBIMIOJIHITE paboTy B
YCJIOBUSIX PEATBLHOr0, BUPTYAIHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,

- OCYILECTBIATH TO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYaIIHSIX,
MIPOSIBIIATH TBOPUYECTBO M BOOOpaKEHHUE,

- OBJIQJIETh YMEHUSAMHU pabOTaTh B IPyIIIE C
BBINIOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX
poOJIEH, IIIaHUPOBATH PA0OTy IPYMIIbL,
palMOHAIBHO PaCHpPEEATh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYyallUAX, aJIeKBATHO
OLICHUBATh BKJIAJl KayKJJOT0 U3 YYaCTHUKOB
IPYIIIBI B PEIIEHUE PacCCMaTPUBAEMOM
po0JIeMbl
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OK 05. OcymecTBisTh yCTHYIO U
MMMCbMECHHYI0 KOMMYHHKAITHIO HA
roCyJapCTBEHHOM SI3bIKE
Poccutickon ®@enepanuu ¢
Y4ETOM OCOOCHHOCTEH
COIMATBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OBITh MHUIIMATUBHBIM

OBJ1ajieHNe YHUBEPCAJIbHBIMH
peryJsiTUBHBIMHU JI€CTBUSAAMM:

I') MPUHATHE ce0sl U APYTUX JIIOJAe:

- MPUHUMATh MOTHUBBI U ApTYMEHTHI APYTHUX
JIIOJICH MpU aHAJIM3e PE3yIbTAaTOB
JIESITEIbHOCTH;

- MpU3HABaTh CBOE MPABO U MPABO APYTUX
JIFOJIeH Ha OIIMOKMU;

- pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MHD C
MO3UIIMH IPYTOTO YETIOBEKa

B 001acTH 3cTEeTHYECKOr0 BOCIIUTAHMSA:

- 9CTETUYECKOE OTHOIICHUE K MUPY, BKIFOUYAs
ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX
OTHOIIICHU;

- CIOCOOHOCTb BOCTIPUHUMATh Pa3JInUHbIC
BHUJIbl UICKYCCTBA, TPAJIUIIUNA U TBOPUYECTBO
CBOETO U JIPyTHX HAPOJIOB, OIIYIIATh
SMOIIMOHAJILHOE BO3/ICCTBUE UCKYCCTBA;

- YO@XKJIEHHOCTh B 3HAYMMOCTH JIJIsI
JIMYHOCTH M O0IIIECTBA OTE€YSCCTBEHHOTO U
MHPOBOI'0 UCKYCCTBA, STHUUYECKUX
KYJBTYPHBIX TPAIUIIUNA U HAPOTHOTO
TBOPYECTBA,

- TOTOBHOCTb K CAMOBBIPQKEHHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIISITH
KauyeCcTBa TBOPUYECKOU JTUYHOCTH;
OBJiaieHne YHHBEPCATbHBIMH

- c(popMHUpPOBaATH YMEHUS PACIIO3HABATH
dbusznyeckue sBieHus (MpoIecchl) U
OOBSCHSTH NX HA OCHOBE M3yYCHHBIX
3aKOHOB: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE
JIBIDKCHUE, CBOOOIHOE MaJICHUE TCI,
JIBKEHUE TI0 OKPY>KHOCTH, MHEPIIHS,
B3aMMOJICUCTBHE T, KOJieOaTeIbpHOe
JIBH>KEHUE, PE30HAHC, BOJTHOBOE
nBkenue; muddysus, OpoyHOBCKOE
JBKEHUE, CTPOEHUE KUIKOCTEH U
TBEPIBIX TEJ, U3MEHEHUE 00BEMa TEJ MPU
HarpeBaHUM (OXJIAKJICHHUH ), TETJIOBOE
paBHOBECHE, UCTIAPEHUE, KOHICHC AU,
MJIaBJICHUE, KPUCTAUIU3AlUsI, KUTICHHE,
BJIAKHOCTB BO3/1yXa, CBA3b CPEIHEN
KUHETUYECKOU SHEPTUM TEILJIOBOTO
JBIKEHUST MOJIEKYJ C aOCOIOTHOM
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OK 07. CopneiicTBOBaTh
COXPAaHEHUIO OKPYKaIOLIEH
CpeIbl, pecypcocOepekeHHIO,
MPUMEHSTh 3HaHUsI 00 U3MEHEHUU
KJIMMAaTa, MPUHIIUIIBI
OepekITMBOTO MPOU3BOJICTBA,

3¢ PeKTUBHO ACHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIHSIX

KOMMYHHKATUBHBIMHM 1eiCTBUSIMU:

a) o01eHue:

- OCYILIECTBIIATh KOMMYHHUKAIIUU BO BCEX
chepax KU3HHU;

- pacrno3HaBaTh HeBepOaJbHbIE CPECTBA
OOIIEeHUs, TOHUMATh 3HAYECHUE COLIMATIbHBIX
3HAKOB, PACIIO3HABATh MPETOCHLUTKH
KOH(DJIMKTHBIX CUTYallMid U CMATYATh
KOH(JIUKTBI;

- Pa3BCPHYTO U JIOTHUYHO H3JIaraTb CBOXO
TOYKY 3pCHHA C HCIIOJIb30BAHHNCM
SA3BIKOBBIX CPCICTB

B 00J1acTH 3K0J10rHYeCcKOro BOCIIUTAHMS:
- ¢c(OpPMUPOBAHHOCTH IKOJIOTHUUECKOM
KYJIbTYPbI, TOHUMAHHUE BIUSHUSA COLIMATIBHO-
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE
MPUPOJHON U COLIMATBHOM CPEibl, OCOZHAHUE
1J100aJIbHOTO XapaKTepa dSKOJIOTMYECKUX
npo0JieM;

- IJTAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBUM
B OKPY’KAIOIIEH Cpeie HA OCHOBE 3HAHMS
1I€JIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA;
AKTUBHOE HEMPUSATHE JCUCTBUU,
IIPUHOCSIIMX BPEZl OKPYKAIOLIEN CPENE;

TEMIEPATYPOil, TOBBILLICHUE 1aBJICHUS ra3a
IIPU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXK/y TapaMeTpaMH COCTOSHUS
ra3a B U30IpOLIECCaX; IEKTPU3ALUS Tel,
B3aMMOJIEMCTBHE 3aps10B, HArPEBaHUE
IIPOBOJIHUKA C TOKOM, B3aUMOJICHICTBUE
MarHuTOB, 3JIEKTPOMarHUTHAsE HHAYKIIHS,
JENUCTBAE MarHUTHOT'O MOJISl HA TPOBOJHUK
C TOKOM M JIBHXKYILIMICS 3apsi,
AJIEKTPOMATrHUTHBIE KOJIEOAHUS U BOJIHBI,
IPSIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA,
OTpaXk€HUe, NPEJTOMIICHHE,
uHTEpPEepeHLUs, TuppaKkus u
NOJIApU3ALIMS CBETA, TUCIIEPCUS CBETA;
doTornexTpuueckuit 3¢ HeKT, CBETOBOE
JABJIEHUE, BO3HUKHOBEHUE JINHEWYATOTO
CIIEKTpa aToMa BOJIOpOJa, €ECTECTBEHHAs U
UCKYCCTBEHHAs paIMOaKTUBHOCTD

- chopMHUpOBaTH YMEHUS IPUMEHSTh
NOJIyYeHHbIE 3HAHUS 1J11 OO bSICHEHUS
YCIIOBUW MPOTEKaHUsI (PU3NUECKUX
SABJICHUM B IPUPOJIE U IS IPUHATHUS
IIPAKTUYECKUX PELIEHUM B IOBCEAHEBHOM
JKU3HU U1 o0ecrieueHust 0€30I1acCHOCTH
pu 00pallleHuy ¢ OBITOBBIMU PUOOpAMHU
Y TEXHUYECKUMH YCTPOICTBAMHU,
COXPAHEHUS 3/I0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO OBEACHUS B
OKPYXarUen cpesie; TOHUMaHUE
HEOOXOMMOCTH MPUMEHEHUS JOCTHXKEHUN
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IIK 1.1 BeinonHsATh cliecapHyIo
00paboTKy, IPUTOHKY U TANKy
JETAJIEN U y3JI0B Pa3IUIHON
CJIO’)KHOCTHU B Mpoliecce COOPKH.

IIK 2.1 Tlpuaumarts B
HKCILTyaTaINio
OTPEMOHTHPOBAHHOE
AIEKTPO0OOpYyAOBaHUE U
BKJIFOYATh €T0 B PabOTy

- YMEHHE ITPOTHO3UPOBAThH HEOIArONPUATHBIC
SKOJIOTUYECKHE MOCICICTBUS
MPEANTPUHUMAEMBIX JIEUCTBUN,
MpEI0OTBpAIaTh UX;

- pacuIMpeHue ONbITa ACATEIHLHOCTH
AKOJIOTUYECKON HAMPaBICHHOCTH;

- OBJIaJICHHE HaBbIKAMU y4e€OHO-
MCCIIE0BATENIbCKOM, MPOEKTHON U
COIMATIbHOM JIEITEIbHOCTHU

- BBITIIOJIHSTH CJIECAPHYIO U MEXAHUUYECKYIO
00paboTKy B Mpejeiax pa3IuuHbIX KIacCOB
TOYHOCTHU U YUCTOTHI; BHITIOIHATH TaKUe
BU/IbI paboT, KaK Malka, Jy>KEHUE U JpyTrue

- BBITIOJTHATH UCTIBITAHUS U HATIAAKY
OCBETHUTEJIbHBIX JIEKTPOYCTAHOBOK;
MPOBOJIUTH AIEKTPUUECCKUE U3MEPEHUS;
CHUMATh TTOKa3aHUs MPUOOPOB;
MIPOBEPSTH IIEKTPOOOOPYAOBAHUE HA
COOTBETCTBHE UCPTESIKAM, dJICKTPUICCKUM
cXeMaM, TeXHUYCCKUM YCIIOBHSIM;

(l)I/ISI/IKI/I 1 TEXHOJIOTUI AL paliliOHAJIIBHOT'O
IMPpUPOAOIIOJIb30BAHUA

- chopMHUpOBaATh YMEHUI NPUMEHSTh
3aKOHBI KJIACCHYECKON MEXaHUKH,
MOJIEKYJISIpHOM (pU3UKHU U
TEPMOJIMHAMHUKH, SJICKTPOAUHAMUKH,
KBaHTOBOW (DU3UKH IS aHAIM3a U
0OBACHEHHUS SIBJICHUI MUKPOMUDA,
MaKpoMupa U MeraMupa, pa3jinyaTh
yclioBUs (TpaHUIIbl, 00JIACTH)
IPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB,
NOHUMAaTh BCEOOIIMI XapaKTep
(yHIaMEeHTaJIbHBIX 3aKOHOB
- chopMHUpOBaTh YMEHUS IPUMEHSTh
NOJTyYeHHbIE 3HaHUS 1J11 O0BICHEHUS
yCIIOBUI MPOTEKaHUS (PUBNYECKUX
SBJICHUM B IPUPOJIE U JUISI IPUHATHS
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOU
JKU3HU U1 o0ecrieueHust 0€30I1acCHOCTH
pu 00pallleHuy ¢ OBITOBBIMU PUOOpAMHU
U TEXHUYECKUMH YCTPOMCTBaMHU,
COXpaHEHUS 3/I0POBbsI U COONIOACHUS
HOPM SKOJIOTUYECKOTO TOBEACHUS B
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IIK 3.2 [Ipou3BoauTh
TEXHUYECKOE 00CTyKBaHHE
AIEKTPOOOOPYNIOBaHUS COTJIACHO
TEXHOJIOTMYECKUM KapTam

- pazbupathcs B rpadukax TO u
PEMOHTA JIEKTPOOOOPYJOBaHUS U
MPOBOAUTH

TJTAHOBBIN TPEAYIPEAUTEIIBHBIN PEMOHT
(ITITP) B cooTBETCTBUU € rpadUKOM;
MIPOU3BOJIUTH MEKPEMOHTHOE TEXHUYECKOE
00CITy>KUBaHUE JIEKTPOOOOPYI0OBAHMS;
0(OpMIISITh PEMOHTHBIE HOPMATHUBHI,
KaTErOpUU PEMOHTHOM CJI0KHOCTH H
ONPENIEIATH UX;

YCTPaHATh HEMOJIAJIKU
AIEKTPOOOOPYI0OBaAHUS

BO BpEMsI MEKPEMOHTHOTO LIMKJIA;

MIPOU3BOJIUTH MEKPEMOHTHOE 00CTYy)KMBaHHE

AJIEKTPOIBUTATEIICH;

OKpY>Kalollel cpe/ie; MOHMMaHue
HEOOXOIMMOCTHU MPUMEHEHUS TOCTUKECHUN
(U3UKU ¥ TEXHOJIOTUH ISl pallHOHAIEHOTO
IPUPOAOIOIH30BAHUS

- OBJIAZICTh YMEHUSMH paboTaTh B TPYIIIE C
BBITIOJIHEHUEM Pa3JIMYHBIX COLUAITBHBIX
poJiell, MIaHupOBaTh pabOTy TPYIIIHL,
palMoOHAIBHO PACHPEIEIATh 1A TEIbHOCTh
B HECTAHJIAPTHBIX CUTYaIIUAX, aJICKBATHO
OIICHMBAThH BKJIAJ KQXKIOTO U3 YYACTHUKOB
TPYMIBI B PELIEHUE paccCMaTpUBaeMOil
npo0IeMBL;
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2. CTpPyKTYpa U coep:kaHue 00111e00pa3oBaTeJIbLHOM TUCIIUIIMHBI

2.1 O0beM TUCHUIIMHBI M BUABI Y4eOHOH padoThl

Buna yuyeoHnoi Oo0BeM B
padoThI yacax
O6beM 00pa3oBaTe/ILHOI 180
MPOrpaMMbl TUCHUTLINHBI
1. OcHOBHOE cofep:xkaHue 92
BT. 4.
TEOPETUUECKOE 00yUCHHE 64
71a0b0paTOpPHBIE 3aHATUS 10
KOHTPOJIbHBIE pa0OThI 12
2. lIpodeccnonaIbHO-OPUEHTHPOBAHHOE 88
cojiepKaHue
BT. 4.
TEOpETHYECKOe 00yICHHE 64
71a00paTOPHBIC 3aHATHS 24

IIpome:xxyTouHas arTecTanus (3K3aMeH)
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2.2. TemaTu4eckuii IJIaH U cojiepKaHue TUCHUNINHBI «DU3NKA»

HauMmeHoBanue Conep:xanune y4eOHOI0 MaTepualia, JabopaTopHbie U OGneM dopmupyembie
pa3xesioB U TeM NPaKTHYeCKUue padoThbl, HHAMBUAYAJIbHbINA NIPOCKT YACOB o0uue u
(ecnu npedycmompennt) npogeccuoHaIbLH
ble
KOMIIETeHIU
"
1 2 3 4
BBenenue. Copep:xanue y4e0HOIro MaTepuaJa: 2 OK 03
®u3nka u MeToabl| Ou3nka — (QyHIaMeHTabHAsT HAayKa O MpHPOJE. ECTeCTBEHHO-HAYYHBIH] OK 05
Hay4HOoro METOJ IIO3HAaHMs, €ro BO3MOXHOCTM W TpaHUIbl IPUMCHHUMOCTH.
MMO3HAHUA OKCIEpUMEHT M TEOpHs B MPOLECCe MO3HAHMS MPUPOJbl. MoAennpoBaHKe
du3HUecKuX BICHUN U Mpo1eccoB. Poib akcrieprMeHTa U TEOpUU B MPOIIECCe
no3HaHus npuponabl. Pusnyeckas BennurHa. OU3NUECKUE 3aKOHBI. [ paHUIbI
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB W Teopuil. [IpUHIIMIT COOTBETCTBUSI.
[lonsitue o Qusnueckoid kKaptuHe Mupa. llorpemHocTy U3MepeHUn
bu3nYeCKUX BEIUYUH. JHayeHnue huszuku npu oceoenuu npogeccuii CI10 u
cneyuanvrocmein CII0*
Pazgea 1. MexaHHuKa 12(4/-)¢ OK 01
Tema 1.1 Coaep:xkaHue Y4eOHOT0 MaTepuaja; 2 OK 02
OcHOBBI MexaHnueckoe IBHXKEHUE M €ro BUIbl. MarepuaiibHasi Touka. Ckanaphsle OK 04
KHHEeMaTHKH u eekmopuvie puzuueckue geauuunsl. OTHOCUTENBHOCTh MEXAHUYECKOTO OK 05
newxkeHuss. Cucrema orcyera. [IpmHmmn oTHOocuTenpHOCTM — ['anmumnes. OK 07
CnocoObl  onucanus ABuwxeHus. Tpaekropus. Ilyts. Ilepemernenue. [IK'1.1
PaBHOMepHOE npsiMmonuHeNHOE ABUKEeHHE. CKOPOCTh. YpaBHEHUE JIBUKEHUSI.
MrHoBeHHas U CpeAHsist CKOPOCTH. Y cKopeHue. [IpsaMonnHerHoe IBUKEHHE C
MIOCTOSIHHBIM ~ yCKOpeHueM. JIBMKeHHe C TMOCTOSHHBIM  YCKOPEHHUEM]
CBOOOJHOTO mTajeHus. PaBHOMEpHOE MABMKEHHME TOYKH IO OKPYKHOCTH,
yriioBasgs CcKopocTh. LleHTpocTpemuTenbHoe  yckopeHue. KuHemaTuka
a0COJIFOTHO TBEPJAOTO Tena
Tema 1.2 Coaep:kaHue yueOHOro MmarepuaJia: 4

! Hpogpeccuonanvno opuenmuposanmvle 3nemenmol cOOEPIHCAHUA 6bLOCIEHL KYPCUEOM
2 B ckoBKaX yKA3aHO KOAUYECMBO YaCO8, 8bI0EAEHHbIX HO Peanu3ayuto NpodeccuoHanbHO OPUEHMUPOBAHHO20 codepraHusa (meopemuyeckue 3aHamus/nabopamopHsie pabomei)
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OcHOBBI

OcHoBHas 3ajgadya JUHaMHUKH. Cuma. Macca. 3akoHbl MexaHUKM HproToHa.

AHHAMHAKH Cunel B nmpupone. Cuila TSKECTH M CHJIAa BCEMUPHOIO TATOTEHHS. 3aKOH
BceMupHOro Tssrotenus. [lepas kocMuueckas CKOpocTh. JIBHYKEHUE TJIaHET U
Masibix Tes1 ComHeuHou cuctemsbl. Bec.
Hesecomocts. Cuitbl ynipyroctu. Cutbl mpenus
Tema 1.3 Conepxanue y4eOHOIr0 MaTepuaJa: 4
3aKoHbI Nmnynbe Tena. UMmynbe cuibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
coxpaHeHusi B | ABWKeHUE. Mexanuueckas paboma u mowynocms. Kunemuueckan snepeus.
MeXaHUuKe Ilomenyuanvnaa >nepeusn. 3aKOH COXPAHEHUA MEXAHUYECKOU IHEPIUU.
PaGota cunbl TsbKecTM W cwiibl  ynpyroctu. KoHCepBaTHUBHBIE —CHUIBIL.
Ilpumenenue 3axkono6 coxpanenus. VIcnoib30BaHHE 3aKOHOB MEXAHUKU JIJIs
OOBSCHEHMSI JIBIDKCHUSI HEOECHBIX Tel W JUIA Pa3BUTUS KOCMHUYECKHX
UCCIICJOBAHUM, TpPaHHIBI NPUMEHHUMOCTH  KJIACCUYECKOW  MEXAHUKH.
Ilpakmuueckoe npumenenue QpuzuuecKkux 3HaAHUIl 8 NOBCEOHEBHOIl HCUZHU
011  UCHONb306AHUA  HNPOCHIBIX  MEXAHU3MO8,  UHCHIPYMEHM O,
MPAHCNOPHMIHBIX CPEOCH 8
Pewienue 3a0au ¢ npogheccuonanbhoil HanpPasIeHHOCMbIO no pazoeny «Mexanukay 2
Pa3nen 2. MoJiekyasipHas ¢pu3uKa ¥ TepMOJIUHAMUKA 34 OK 01
(12/4) OK 02
Tema 2.1 Conepxanue y4eOHOIr0 MaTepuaJa: 6 OK 03
OcHOBBI OCHOBHBIEC TOJIOKEHUSI MOJICKYJIIPHO-KMHETHYeCKoi Teopuu. Paszmepsl u OK 04
MOJIEKYJIAPHO | Macca MOJIEKYJ U aToMOB. bpoyHoBckoe nBuxeHue. Cuilbl M SHEpPrus OK 05
- KHHETHYECKOH | ME)KMOJICKYJISIPHOTO B3auMojieicTBUsA. CTpOCHHE Ta3000pa3HbIX, KUIKHX H OK 07
TEOPHUH TBepabIX Tel. HMpeanbHbli ra3. JlaBneHue ra3za. OCHOBHOE YypaBHEHUE K 1.1

MOJIEKYJISIPHO-KMHETUYECKON TEOPUH Ta3oB. TemIiieparypa U e€e u3MepeHue.
AOCONIOTHBIA ~ HYJIb  TeMmmeparypbl.  TepMoAMHAMH4YecKash  IIKaia
temriepaTypbl. Temneparypa 3Be3l. CKOpPOCTH IBMKEHUS MOJIEKYJI U UX
u3MepeHue. Ypasnenue cocmoanua udeaivbnoz2o 2aza. 3omponeccel n ux
rpaduxu. I'azosste 3axonvl. Monapuasa 2a306aa nocmoaHnan
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Pewienue 3a0au ¢ npogheccuonanbroil HaANPAGIEHHOCHIbIO

JlabopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel. V3ydenue 0gHOTO M3 U30IIPOIIECCOB

Tema 2.2
OcCHOBBI
TePMOAMHAMHUKH

Conep:xkanue yueOHOro MaTepuaJia:

BHyTpeHHsis1 sHeprusi cucTteMbl. BHyTpeHHss SHeprusi uAeallbHOrO rasa.
Paboma u mennoma kaxk @opmel nepedauu rnepeuu. Tennoemxocme.
Yoenvnaa mennoemkocms. KomuectBo TEIUIOTHL. Ypasuenue mennoeozo
oananca. TlepBoe Hauano TepMoAMHAMUKHA. AnnabaTHBIN mporecc. Bropoe
Hayajgo TepMOAWHAMUKU. IIpunyun Oeilicmeus menaioeou MauiuHbsl.
Tennoevie oeuzamenu. KII/l mennoseozo oeuzamensn. XonoouibHvle
mawunsl. OXpaHa MpUpPOIbI

Pewenue 3a0au c npogheccuonanvroil HanpagiIeHHOCMbIO

Tema 2.3
ArperaTtHbie
COCTOSIHUA
BelllecTBA U
(¢azoBrbIie
nepexo/bl

Coaep:xaHue y4eOHOT0 MaTepuaja:

Ucnapenne u konaeHcauus. HacwlllieHHbIN TTap U €ro CBOMCTBA. Adcoiiomnuas
U OmHOCuUmenvHan eaaxcHocms 6030yxa. Ilpubopbl s onpeneneHus
BJIQXXHOCTU Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTb TEMIIEPATYPHI
KUIIEHU OT naBieHus. Kputuueckoe cocrosinue Beniectsa. Ilepezpemotii nap,
U €20 UCnonNb306aHue 6 MmexHuke. XapaKTECPUCTHUKA KUIAKOIO COCTOSHUS
BeniecTBa. [[OBEpXHOCTHBIN CIOM KUJIKOCTU. JHEPTHUS TIOBEPXHOCTHOTO CJIOS.
bmxauit nopsanok. Iloeepxnocmnoe namsnsxcenue. Cmauueanue. fenenus
Ha cpanuue dHcuokocmu c¢ meepovim menom. KanwusipHble SBICHUS.
XapakTepucTUKa TBEPJOTO COCTOSHMS BeliecTBa. Kpucramimdyeckue wu
amopdHbIe Tena. Ynpyrue CBocTBa TBepAbIX Tel. 3akoH [ 'yka. Mexanudeckue
cBoMcTBa TBepAbIX Tei. [lnactuueckas (ocratounas) nepopmanus. Tennosoe
pacuiupenue meepovix men u yncuokocmeii. Korgppuyuenm nuneiinozo
pacwupenus. Koagppuyuenm oovémnozo pacuupenun. Yuem pacuiupenus
6 mexnuke. Ilnasenenue. Yoenvnaa menioma niaenenusn. Kpucramnmzanus.
Ilpakmuueckoe npumeneHnue 6 NOGCEOHEBHOU HCUIHU PUUYECKUX 3HAHUTL O

C8OIICMEAX 2A308, HCUOKOCHIEIl U MEepObIX meil
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Pewenue 3a0au ¢ npogheccuonaivHoil HaNPaAGIEHHOCMbIO

JIabopaTopHbIe 3aHATHSA:

Vlabopamopnas pavoma Ne2 Onpedenenue enaxcHocmu 030yxa.
Vlabopamopnas paboma Ne3 Onpedenenue kodghpuyuenma
N06EPXHOCHHO20 HAMANCEHU HCUOKOCHU

Konrpoabnasi pa6ora Nel «MounekymnsipHas (pU3MKa U TEPMOJIUHAMUKAY)

2

Pa3nen 3. JiaekTpoauHaMHuKa

70
(34/18)

Tema 3.1

JJIeKTpUUYeCKoe

moJie

Copep:kanue y4eGHOr0 MaTepuasia:

Inekmpuueckue 3apaovl. DICMCHTApHBINA SICKTPUUYECKUN 3apsia. 3aKoH,
coxpanenua 3apaoa. 3axkon Kynona. DiekTpuyeckas IOCTOSIHHAS.
OnekTpuueckoe mone. HampsikeHHOCTh 3nekTpudeckoro mnois. I[lpuHumn
cynepno3uuuu nosien. Ilpoeoonuku 6 snekmpuueckom none. /Jluanekmpuku
6 anekmpuueckom none. Ilonapuzayua ournexkmpukos. Pabota curn
anekTpoctatnueckoro mnois. Ilorenuuan. Paznocmov nomenyuanos. Ceéasw
MedHcOy HAnPANCEHHOCMbIO U PA3ZHOCHIBIO NOMEHUUAI08 ITIEKMPUUECKO20
noaa. Inekmpoemkocms. Edunuywvt rnekmpoemxocmu. Konoencamopol.
Coedunenue Konoencamopos 6 Oamapero. IHepeus 3APAHCEHHO20
KOHOeHcamopa. DHeprus AIEKTPUYECKOTO OJISL. Ilpumenenue
KOHOEHCamopoes

8

Pewenue 3a0au ¢ npogheccuonanbHoil HANPAGIEHHOCHLbIO

JlabopaTopHble 3aHATHS:
Jlabopamopnasa pavoma Ned. Onpedenenue 31eKmpuueckoil emKkocmu
KOHOEeHCamopoes

Tema 3.2

Copnepxanue y4eOHOro MaTepuaJja:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
[IK 2.1
[IK 3.2
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3aKOHBI
MMOCTOSTHHOI'0 TOKA

VYcnoBus, HeoOXoauMble 11 BO3HMKHOBEHUSI W MOJJEpKaHUS
ANEKTPUUYECKOT0 ToKa. CUIaTOKa U TNIOTHOCTh TOKA. 3aKon Oma 0nsa yuacmka
uenu. 3a6UCUMOCHIL ITIEKMPUYECKO20 CONPOMUBICHUA Om Mamepuana,
OJIUHbBL U RIOWAOU HONEPEUHO020 CEeYEeHUA NPOBOOHUKA. 3A8UCUMOCHIDb
INEKMPUUECKO20 CONPOMUGTIEHUL NPOBOOHUKOE OM  HeEMRepamypbol.
Temnepamypuutit KoIghpuyuenm conpomuenenusn. Ceepxnpoeooumocms.
Paboma u mownocmov nocmosannozo moxa. Tennosoe Oeiicmeue moka.
3axon rcoyna—/lenua. Inekmpoosurxcywiaa cuia ucmovyHUKa moka.
3akon Oma 0na noanoui yenu. Inekmpuueckue yenu. Ilapannenvnoe u
nocieoogamesibHoe COeOUHEHUE NPOBOOHUKO8. 3aKonbl Kupxzogha ona y3na.
Coedunenue ucmouHUKoO8 31eKmMpuiecKoil IHepzuu 6 bamapero

Pewenue 3a0au c npogheccuonanvroil HanpaeIeHHOCMbIO

JlaGopaTopHble 3aHATHSA:

Jlabopamopnasa padoma Ne5 Onpeoenenue y0eibH020 CORPOMUBTIEHUA
npoeooOHuUKa.

Jlabopamopnasa paboma Neb6 Onpedenienue mepmuueckoz2o KoIgphuyuenma
COnpomueeHus meou.

Jlabopamopnuaa pavoma Ne7 Hzmepenue I3/]C u enympennezo
CONpPOMuUBIEHUA UCHOYHUKA MOKA.

Jlabopamopnaa pavoma Ne8 H3yuenue 3aKk0H06 NOC/1€008AmMENbHO20 U
napasiienibHo20 coeOUHEeHUll NPOEOOHUKOB.

Jlabopamopnasa pavoma Ne9 Hccneoosanue 3aeucumocmu MOUWHOCHU
JIAMRbl HAKATTUGAHUS OM HANPANCEHUA HA €€ 3aHCUMAX.
Jlabopamopnas paooma NelO) Onpeoenenue KII/[ 3n1ekmponiumxu

NN DNNDDNDDNDDN

KonTpoasHasi padora Ne2 «DmekTpuueckoe nose. 3aKOHbI TOCTOSTHHOTO
TOKa»

Conep:kaHue y4eOHOT0 MaTepHasa:
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Tema 3.3
DJIEKTPUYECKHU I
TOK B
Pa3JIMYHBIX
cpenax

DNEeKTpUYECKUd TOK B MeTajllaX, B DJEKTPOJIUTAX, Ta3aX, B BaKyyMe.
Inekmponus. 3axkon 3nekmponuza @Dapadena. IneKmpoxumuuecKuil
IKkeusanenm. Buowl cazoevix paspsaoos. TepMOdINIEKTPOHHAS HMUCCHS.
[nazma. nekmpuueckuii mok 6 noaynpoeoonukax. CoOOCTBEHHas W
IpuUMecHas npoBoAUMOCTU. P-n nepexon. Ilpumenenue noaynpoeoonHuxos.
Honynpoeoonukoevie npuooput

Pewenue 3a0au c npogheccuonanivHol HaNPAEIEHHOCMbIO

JlabopaTopHble 3aHATHS:
Jlabopamopnas paooma Nell Onpedenenue 31eKmpoxXumMuieckozo
IKeueaieHma meou

Tema 3.4

Copep:kanue y4eOHOro MaTepHaJia:

MaraurHoe
moJie

BekTtop MHAYKIIMM MarHWTHOTrO MoJjsi. HampsikeHHOCTb MAarHUTHOTO MOJIS.
JlecTBME MAarHUTHOrO TIOJs HAa MOPSMOJIMHEUHBIA TMPOBOJHUK C TOKOM.
B3aumopeiicteue TokoB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MarnutHbli motok. PaboTra mo mepeMeleHui0 MPOBOJHHUKA C TOKOM B
MarHUTHOM TioJie. JleiicTBMe MarHUTHOTO MOJIs Ha ABWXKYIIuics 3apsaa. Cunia
Jlopenua. Ilpumenenue cunwvt Jlopenya. OnipeneneHue yaeabHOTO 3apsja.
Maznummnsie ceoiicmea eewjecmea. Maznumnaa NPOHUUAEMOCHD.
ConHeuyHast akTUBHOCTh M €€ BIUSHHE Ha 3eMiri0. MarHuTHbeie Oypu

Pewenue 3a0au c npogheccuonanvnoil HanpagIeHHOCMbIO

Tema 3.5
DJIEKTPOMArH
UTHasA
UHIYKIHS

Coaep:xaHue y4eOHOT0 MaTepuaja:

Henenue Inexmpomaznumnou unoykyuu. IlpaBuno Jlenma. 3akoH
AJEKTPOMAarHUTHOW WHAYKIUU. Buxpeeoe Inexmpuueckoe none. S]IC
UHIYKIMU B JBUXKYIIMXCS TNPOBOJHUKAX. Henenue camounoykuuu.
Huoykmuenocms. Inepzusa mMazHumHo20 noaisa moka.

B3anMOCBsI3b 2IEKTPUUYECKUX U MATHUTHBIX MOJICH. DJIEKTPOMArHuTHOE T0JIe

Pewenue 3a0au ¢ npogheccuonanvnoii HanpasIeHHOCM b0

JlaGopaTopHble 3aHATHSA:
Jlabopamopnan paboma Nel2 H3yuenue aenenus 31eKmpomazHumHouU
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| unoyxyuu

Kontpoabnas padora Ne3 «MarnutHoe nosie. DJIeKTpOMarHuTHAs UHIYKIUSD)

Pa3nen 4. Kosredanua u BOJTHBI

18
(8/2)

Tema 4.1 Conep:xkanue yueOHOro MaTepuaJia:

Mexanuueckue | KonebarenpHoe nBuxkeHue. [apmonHudeckue kosnebanuss. CBoOOJHBIE
KOJICOAHMS 1 MexaHudeckne KojeOanus. IlpeBpaienue 3Heprum npu KoyieOaTeIbHOM

BOJIHBI nBwkeHUH.  CBOOOJHBIE — 3aTyXaroIllMe  MEXaHMYecKue  KoseOaHusl.
MaremaTtnyeckuii  MasTHUK. [Ipy)KMHHBIM  MasTHUK. BbIHyXIEeHHbIE

MEXaHn4eCKue KoJjicoanusa. PesoHanc.

HonepequIe U IIPOAOJIBHBIC BOJIHEI. XapaKTepI/ICTI/IKI/I BOJIHBI. 3BYKOBI)I€
BOJIHBI. yHpra?)BYK H CIro IPUMCHCHHC

Tema 4.2 Coaep:xaHue y4eOHOT0 MaTepuaja:

Jaexrpomarnn | CBOOOJHBIC 3JIEKTPOMArHUTHbIC KoneOaHus. IIpeBpalieHHe SHEPrHH B

THBIE KoJie0aTeIbHOM KOHTYpE. dopmyna TomMmcona. 3aTyxaronme
KoJIe0aHus 1 AJIEKTPOMArHUTHBIE Kosie0aHusl. I'eneparop HE3aTyXarolmx

BOJIHBI AIIEKTPOMArHUTHBIX KoJieOaHUM. BBIHYKJIEHHBIE AJIEKTPUUECKUE KOIeOaHHUs.
Ilepemennvii mok. I'enepamop nepemennozo moka. Emxocmnoe u
UHOYKMUGHOE  CONPOMUBIEHUA  NEPEMEHH020  moKa. AKmueHoe
conpomugnenue. 3axkon Oma 013 3INEKMPUUECKOU Uenu nepemMeHH020
moka. Paboma u mownocmov nepemennozo moka. Pezonanc ¢
anekmpuueckoii uyenu. Tpancgopmamopwvi. Toku evicoxkoit uacmomol.
Iloayuenue, nepeoaua u pacnpeoenenue J1IEKMPOIHEPIUU.
DJEeKTPOMarHUTHOE 1MOJ€ KaK OCOOBIM BHJI MaTepuu. DJIEKTPOMArHUTHBIE
BOJIHBI. CBOMCTBa 3JIEKTPOMAarHUTHBIX BoJH. Bubpatop ['epua. OTKpbITHIM
KojebarenbHblil KOHTYp. M3o00perenue pamuo A.C. [lomoBeiM. [lonsitre o
paguocsasu. [IpuHunn pagnocsssu. [Ipumenenne 21eKTpOMAarHUTHBIX BOJIH

OK 01
OK 02
OK 04
OK 05
OK 07
I1IK 3.2

Pewenue 3a0au c npogheccuonanvnoii HanpasIeHHOCMbIO

JlaGopaTopHble 3aHATHSA:

Jlabopamopnasa paooma Nel3 HU3yuenue pabomul mpanchopmamopa
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KonTpoabnas padora Ne 4 «KonebaHus U BOJHBI

Pa3nen 5. Onrtuka 20 (4/-)
Tema 5.1 Coaep:xxanue yueOHOro MaTepuajia: 4 OK 01

IIpupona ceera | ToueuHslii UCTOUYHHMK cBeTa. CKOPOCTh PACIHpPOCTPAHEHUS CBETA. 3AKOHBI OK 02
OTpak€HUsT M TmpejomiieHus cBeta. CoJHEYHble M JIyHHBIE 3aTMEHUS. OK 04
[Tpunuun [Moiirenca. [lomxnoe orpakenue. Jlunsel. [locTpoenue n3obpakeHus OK 05
B JuH3ax. DopMyna TOHKOW JMH3bl. YBEIWYECHHE JIMH3BL [J1a3 Kak 1K 2.1
ontuueckas cucremMa. Ontuyeckue npubopel. Teneckonbl. Cuna ceema.
Oceewiénnocmo. 3aKOHbL OCEEULCHHOCMU
Pewenue 3a0au c npogheccuonanvhoii HanPaeIEHHOCHIbIO 2
JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paboma Nel4 OnpeneneHue nokasaTess TPEJIOMICHUS 2

CTCKJIAa
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Tema 5.2
Boauosbie
CBOHCTBACBeTAa

Conep:kaHue y4eOHOTro MaTepHaJsa:

NnTepdepennus ceera. KorepeHTHOCTH CBETOBBIX Jiyueld. IHTEeppepeHuus B
TOHKUX IJ1eHKax. Konbua Hetotona. Mcnons3oBanue nuHTepdepeHIm B HAyKe
u Texnuke. {udpaxmus cera. Judpakuus Ha menu B napauieIbHbIX JTydax.
Hudpaknuonnas pemerka. [lonstue o romorpaguu. Ilonspuzanus
nornepeynbix BonH. Ilomsipusanus cBera. JI[BOWHOE JIy4enpeslOMIICHHE.
[Tonsipouasl. lucnepcus ceeta. Buabl uznydenunid. Bunbl cnektpoB. CnekTpsl
ucnyckanusa. Crekrpsl noraomeHus. CrnekrpanbHelii aHanu3. CrieKTpajibHbIe
KJIacChl 3Be31. YibTpaguoseToBoe H3inydeHue. MHPpakpacHoe H3ilydeHue.
Penrrenosckue syuu. Mx npupona u csoucrsa. Illkana 31eKTpOMarHuTHBIX
V3JIy4YCHUHN

JlabopaTopHble 3aHATHS:

Jlabopamopnas paboma Nel5 Onpenenenue IJIUHBI CBETOBON BOJIHBI C
MOMOIIBIO TU(PPAKITMOHHON PEIIETKH.

Jlabopamopnas paboma Nel6 HabnroneHne CIIoNIHOTO U JIMHEHMYaToro
CIIEKTPOB

KonrpoasHasi padora Ne 5 «Onrtukay

Tema 5.3
ChnenunajabHas
Teopusi
OTHOCHTEJILHOCTH

JIBM>KEHME CO CKOPOCTBIO cBeTa. IlocTynarsl TEOpUM OTHOCUTEIBHOCTH U
cneAcTBUs U3 HUX. IHBapMaHTHOCTb MOJYJISI CKOPOCTH CBETA B BAKYYME.
OHeprus nokost. CBA3b Macchl U SHEPTUU CBOOOTHON YACTHULIBI. DJIEMEHTHI
PEIATUBUCTCKON TMHAMUKU

N[ N

Pa3nen 6. KBantoBas ¢pusuka

12 (21-)

Tema 6.1
KBaHTOBasl ONITHKA

Coaep:xaHue y4eOHOT0o MaTepuaja:

KBanToBass runore3za Ilmanka. TemnoBoe wu3snmydyenue. KopmnyckymnspHo-
BOJIHOBOM nyanu3M. Dotonsl. [ unore3a ne bpoisis 0 BOJHOBBIX CBOWCTBAX
gactuil. CooTHoieHne Heomnpeaenennoctei ['eitzendepra. /laBnenue cBera.
Xumuueckoe naerictBue cBera. OmnbiTel [1.H. Jlebenesa u H.M. Basuiosa.
Domorppexm. Ypasnenue Iitnwmmeitna ona pomoirpgpexkma. Buewnuii
gomornekmpuueckuii  Iphekm. Buympennuii omorgpgpexm. Tunwi

OK 01
OK 02

OK 04
OK 05
OK 07
K 2.1
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¢pomosanemenmos. Ilpumenenue pomorhgpexma

Tema 6.2 Conep:xkanue yueOHOro MaTepuaJia: 6
©@u3UKa ATOMA M | Paspyrye BAMISIOB  HA CTPOCHHE BeliecTBa. MOJEH CTPOCHHS. aTOMHOTO
ATOMHOTO 51ipa aapa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoJa. fnepHas MOJIENb
atoma. OmnbiTel O. Pezepdopna. Moxens atoma Bogopoaa mno H. bopy.
KBanroBble nnoctynarsl bopa. Jlazepul. PainoakTuBHOCTh.  3aKOH
paaMoOaKTUBHOTO pacmanga. PammoaktuBHBIE TipeBpamieHus. CrocoOs
HAOJIOZICHUSI U PETUCTPAIMM 3apsOKeHHbIX dacTull. D¢dekt Basunoa —
Yepenkoa. CTpoeHre atoMHOro sijpa. JledekT Macchl, SHEpPTrHs CBSI3U U
YCTOMYMBOCTh aTOMHBIX sfep. AnepHbie peakuuu. fAodepunas nepzemuxa.
DHepreTuyecKui BBIXO/I SIEPHBIX peakuuii.  MckyccTBeHHas
panuoakTUBHOCTb. Jlenenue Tspkenbix siaep. llemHas siaepHas peakius.
VYnpasnsemas nuenHas peakuus. SAnepHbld peakTop. TepMOsAepHbIA CUHTES.
Oneprus 3Be31. [lonydeHue paauOaKTHUBHBIX H30TONOB U UX IMPUMEHEHUE.
buonornueckoe HAEHUCTBUE pPANMOAKTUBHBIX W3IYYCHUW. OJIEMEHTApPHBIC
YaCTHUIIbI
Konrpoannasi padora Ne 6 «KBantoBas pusuka» 2
Paznen 7. Ctpoenue BeesieHHOM 6
Tema 7.1 Conep:xanue y4eOHOTro MaTepuaJa: 2 OK 01
Crpoenue ConHeyHas cucTema: IJIaHETHl U Majlble Tena, cuctema 3emiuss—JlyHa OK 02
Conneunoit OK 03
CUCTEMBI OK 04
Tema 7.2 Conepsxkanue yueOHOro MarepuaJia: 2 OK 05
OBomronus Ctpoenue u sBomouns Connua u 3BE34. Knaccubukanus 3BE31. 3BE3AbI U OK 07
Bceenennoi MICTOYHUKU UX JHEPTUMU.
[Nanaktuka. CoBpeMEHHbBIE TPEACTABICHUS O CTPOCHUU U SBOJIIOLUU
BceneHnHou
JlabopaTopHble 3aHATHA:
Jlabopamopras paboma Nel7. N3y4denue kapThl 3B€3IHOTO Heba y)
IIpomexkyTouHasi aTTeCTALMS: YK3aMEH 6
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Bcero: ‘

180
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3. Yci10Bus peaju3aniy NporpaMmabl 00111e00pa3oBaTeJIbHON JTUCHMILTHHBI

3.1. TpeOoBaHuA K MUHMMAJIbHOMY MATEPHAIbHO-TEXHUYECKOMY
o0ecneuennio Peasimzanusi nporpaMmbl JUCHUMILUIMHBI TPeOyeT HATUYMS
y4eOHOro KaduHera PU3NKHU.

O6opynoBanne yueOHOTO KaOWHETA:

[Hudporas nadboparopus o GU3MKE I YUUTEIIS,

[Mudposas naboparopus 1o GpusnKe A yICHUKA;

Becel TexHHUYECKME C pa3HOBECAMU;

KomnuiexT 11t 1a60paTopHOro NpakTUKyMa 10 ONTHKE;
KommuiekT 1t 1a60paTopHOTo NpakTUKyMa MO0 MEXaHUKE;
KommuiekT 17151 1abopaTOpHOro NMpakTUKyMa MO MOJIEKYJISIPHOM
cbmmce Y TEPMOJIMHAMUKY;

7. KomrmuiekT ajist 1a00paTopHOro MpakTUKyMa MO 3JIEKTPUYECTBY (C
TeHEepaToOpoOM);

8. KomrmekT nis uzydyeHus BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUU
(colHeUHOM, BETPOBOM  HHepruM, OHO-, MEXAHUYECKOH U
TEPMOAJIEKTPUUECKONIHEPTETUKH );

9. AwmmepmeTp 1a00paTOPHBIIA;

10. BonbT™eTp 1a00paTOpPHBIA;

11. KonopumeTtp ¢ HAOOPOM KAJIIOPUMETPUUECKHUX TET,

12. TepmomeTp 1a00OpaTOPHBIN;

13. KommiekT mfis u3ydyeHUs OCHOB MEXAHWUKH, ITHEBMATUKU U
BO300HOBJISIEMBIX HCTOUHUKOB YHEPTHH;

14. Bapomerp-anepoun;

15. biiok nutaHus peryiaupyemslii;

16. Be06-xamepa Ha MOABMKHOM IIITATHBE;

17. Bwupaeokamepa 1151 pabOTHI C ONITUYECKUMH TPUOOPaAMU;

18. T'eneparop 3ByKOBOIi;

19. Turpomertp (ricuxpomerp);

20. I'py3 HaOopHBIH;

21. ]JluHaMOMETp AEMOHCTPAMOHHBIN;

22. KoMITJIeKT moCcy Il IEMOHCTPAIIMOHHON C TIPUHAICKHOCTIMU;
23. MaHOMeTp KUJIKOCTHOU JEMOHCTPAIIUOHHBIN;

24. Metp AeMOHCTPAIMOHHBINH;

25. MHuKpOCKON IeMOHCTPAIIMOHHBIH;

26. Hacoc BakyymubIit KomoBckoro;
27. CTOIHK IIOIBEMHBIN;

28. llltaTtuB AeMOHCTPALIMOHHBINA HU3UYECKUH;
29. DIIeKTPOIUIUTKA;

2R AN e
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30.

Ha60p ,Z[GMOHCTpaHI/IOHHBIfI IO MEXaHUYCCKHUM SBJICHUAM,

31. HaGop [aeMOHCTpAallMOHHBIM 110 JUHAMHMKE BpalllaTeIbHOIO
JIBYOKEHUS;

32. Habop 1eMOHCTpaIlMOHHBIN M0 MEXaHUUYECKUM KOJIeOaHUSIM;

33. HaGop 1eMOHCTpallMOHHBIM BOJHOBBIX SIBJICHUIA;

34. Benepko Apxumena,

35. MasgTHuk MakcBea;

36. HaGop ten paBHOro 00beMa;

37. HaGop Ten paBHOM MaccChl;

38. Tlpubop myist neMoHCTpaIi aTMOC(EPHOTO JaBICHUS;

39. Ilpusma, HaKJIOHSIOIIASICS C OTBECOM;

40. Ppluar 1eMOHCTPAIIMOHHBIH;

41. Cocynbl cooOmaromuecs;

42. CrakaH OTJIMBHOM JIEMOHCTPAIIMOHHBIN;

43. Tpy6ka HeroTOHA;

44. ap Ilackans;

45. HaGop [€MOHCTpaIllMOHHBIA 1O MOJIEKYJSIpHOU (uU3NKEe W
TEIJI0BBIM SIBICHUSIM;

46. HabGop neMoHCTpaIMOHHBIN 10 Ta30BBIM 3aKOHAM;

47. Habop Kanuuisipos;

48. TpyOka misi JEeMOHCTPAIIUU KOHBEKIIMH B )KHUIKOCTH;

49. TlunuHAPHI CBUHIIOBBIE CO CTPYTOM;

50. IIap ¢ KoJbIIOM;

51. BbBICOKOBOJBTHBIN UCTOYHUK;

52. Tenepatop Ban-ne-I'paada;

53. Jlosumerp;

54. KamepToHBI Ha PE30HAHCHBIX SIIIHUKAX;

55. Komrmuiekt npuOOpoB M NMPUHAIICIKHOCTEH ST JTEMOHCTPAIUH

CBOMCTB QJICKTPOMArHUTHBIX BOJIH,

56. KommiekT npubopoB aJisi U3y4EeHHS MPUHIIUIIOB PauoNpreMa u
paaronepenaun;

57. KoMImiekT npoBOJOB;

58. Maruur gyroodpasHslii;

59. Marsur noyiocoBO# IEMOHCTPAIIMOHHBIN;

60. Mammna sneKTpodopHasi;

61. MasTHUK IEKTPOCTATUUECKUA;

62. Halop no u3ydeHuto MarHuTHOTO MO 3EMIIH;

63. HabGop neMOHCTpallMOHHBIM O MAarHUTHOMY TIOJIFO KOJBIIEBBIX
TOKOB;

64. HabGop neMOHCTpaIMOHHBIHN 1O MOJIYITPOBOTHUKAM;

65. Habop neMOHCTpaIMOHHBIH 10 TOCTOSHHOMY TOKY;

66. HaGop meMoHCTpaIMOHHBIH MO IEKTPUIECKOMY TOKY B BAKyyME;
67. HabGop neMoHCTpaIriMOHHBIN 1O AJIEKTPOIMHAMUKE;
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68. HaOop nisa neMoHcTpalu MarHUTHBIX TTOJICH;

69. HaGop aisa neMoHCTpaluu dIEKTPUIESCKUX TOJICH;

70. Tpanchopmarop yueOHBIH;

71. Tlamouka CTEKISHHAS;

72. Tlanouka >00HUTOBAS;

73. Ilpubop Jlenia;

74. Crpenku MarHUTHBIE HA IITAaTUBAX;

75. CyiraH 31eKTpOCTaTUYECKHI;

76. IllTaTUBBI U30IUPYIOIIHE;

77. DAEeKTpOMAarHut pa3z0oOpPHHBIL;

78. Habop neMOoHCTpallMOHHBIN IO FTEOMETPUUYECKON ONTHKE;
79. Habop neMoHCTpaIlMOHHBIN MO BOJHOBOM OINTHKE;

80. CrekTpocKoI ABYXTPYOHBI;

81. Habop criekTpaibHBIX TPYOOK C HCTOUHUKOM MMUTAHUS;
82. VYcranoska ans uzydeHus Gotodpdexra;

83. Habop neMoHCTpalMoHHBIN 1o 1ocTosiHHoM [1manka;

84. Kowmruiekt HarJIsaHBIX mocooum TUIS IIOCTOSIHHOTO
UCITIOJIb30BAHUS;

85. KowmmekTt moptpeToB s odopMieHus kKaOuHeTa;

86. KoMIUIeKT 1eMOHCTPAIIMOHHBIX YIECOHBIX TaOHII.

[Ipn Hamuuum HEOOXOAUMOro OOOpYIAOBaHUS 3aHATHS MO (PU3UKE B HEKOTOPHIX
Clly4asiX MOTYT HpPOBOJUTHCA B HMEIOIIMXCA B 00pa3oBaTelIbHOM OpraHu3aluu
MaCTEPCKUX WA JTabOpaTOpHsIX.

3.2. MudopmanuoHHoe obecrieyeHne 00y4eHust

1. Jlns peanmuzauuu mporpaMMmbl  OMOIMOTEUHBIM (OHI 00pa3zoBaTeNbHON
OpraHu3allid JOJDKEH HWMETh IeYaTHBhIE W/WIM DJIEKTPOHHBIE 00pa30BaTENIbHBIE U
WHQOpPMAIIMOHHBIE  PECYPChl,  PEKOMEHJIOBaHHBbIC  JJI1  WCIOJIb30BaHUS B
o0pa3oBaTeIbLHOM MPOIECCe, HE CTapIIe MATH JIET C MOMEHTA U3JaHUs.

2. PekoMeHyemMbIe MEYaTHBIE W3JIaHUS MO0 peaan3aluu 00IIeo0pa3oBaTeIbHON
JUCLUUIUIMHBL TPEACTABICHbBI B METOAUYECKHX PEKOMEHJALMSIX M0 OpraHu3aluu
oOy4eHwUs.
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4. KOHTPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHHS JUCHUILIUHbBI
KonTposib ¥ oOmeHKa pacKpbhIBalOTCA uepes

YCBOCHHBIE

3HaHUA H

npuoOpeTeHHBIC 00YUYAIONTUMUCS YMEHUS, HAIIPaBJIeHHBIC HA (popMHUpOBaHHE OOIITHX
1 MpodeCCHOHANBHBIX KoMMeTeHIi. KoMmeTeHmu JOMKHBI OBITh COOTHECEHBI C
NPEeIMETHBIMU pe3ysbTaTaMu. J[s1 KOHTPOJS M OICHKH pPE3yJabTaTOB OOYYCHHS
MpernoiaBaresib BBIOMpPaeT (HOPMBI M METOABI C YYETOM MPOQPECCHOHATN3AIIH
OoOy4YeHHS TI0 TTporpamMMe TUCIUTUTHHEI.

JMYHOCTHOE Pa3BUTHE,
PEINTPUHUMATETHCKYTO
JESITEIbHOCTD B
npodeccruoHanbHo# cdepe,
UCIOJIb30BaTh 3HAHUS 110
(GbrHAaHCOBOM TPAMOTHOCTH
B PA3IMYHBIX )KU3HECHHBIX
CUTYaITUIX

peuicHus 3a1a4 Pa3znen 2. Temn1 2.1.,2.2., 2.3.

MpOQeCCHOHATILHOM Pa3nen 3. Temnr 3.1., 3.2., 3.3.,

JIESITeIbHOCTH 3.4., 3.5,

NPUMEHHTEIILHOK PA3IIMYHBIM | pasyen 4 Tempr 4.1., 4.2.

romTereTam Paznen 5. Temnr 5.1.,5.2., 5.3.
Pasznen 6. Temnl 6.1., 6.2.

OK 02. Ucnonp30BaTh Pazgen 1. Temnr 1.1.,1.2, 1.3

COBPEMEHHEIE CPEICTBA Pa3znen 2. Temn1 2.1.,2.2., 2.3.

[IOMCKA, aHAJIN3a U Paszgen 3. Temnr 3.1, 3.2, 3.3,

UHTEPIpEeTauu 3.4.,3.5.

uH(pOpMAIMH U Paznen 4. Temp1 4.1., 4.2.

UH()OPMAIIMOHHbIE Pa3znen 5. Temnr 5.1.,5.2., 5.3.

TEXHOJIOTHH JJISI Paznen 6. Temsr 6.1.,

BBIIIOJITHEHHS 3a/1a4 6.2.

npodecCHOHAILHON

JESITEIbHOCTH

OK 03. [TnanupoBath 1 Pasnen 1. Temsr 1.1., 1.2, 1.3

pEaTn30BEIBATE Paznen 2. Temur 2.1., 2.2., 2.3.

COOCTBEHHOE Pasnen 3. Temsr 3.1., 3.2., 3.3,

po(eCcCHOHATLHOE U 3.4., 3.5.

OK 04. ODddexTuBHO
B3aUMOJENCTBOBATE U
paboTaThB KOJIJIEKTUBE U

Pasnen 1. Temsr 1.1., 1.2, 1.3
Pasznen 2. Temnr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,

Koa m HauMeHOBaHHue Paznen/Tema Tun oeHOYHBIX
bopmupyembIx MeponpPUATHH
KOMIIeTeHIIUI

OK 01. Bei6upats criocoosl Pasnen 1. Temsr 1.1., 1.2, 1.3

- YCTHBIU OIIPOC;

- (pOHTANTBHBIN
OTIpOC;

- OIICHKA
KOHTPOJIBHBIX PaloT;
- HaOIroIeHue 3a
XO0JIOM BBITIOJTHCHUS
71a00paTOPHBIX PadoT;
- OIICHKa
BBITIOJTHCHUS
71abopaTopHBIX PaboT;
- OIICHKa
IPaKTUYECKUX padOT
(peuieHus
KaueCTBCHHBIX,
pacUYeTHBIX,
npodeCcCHOHAIILHO
OPHUEHTUPOBAHHBIX
3aja4);

- OIICHKA TECTOBBIX
3aJaHMM;

- Habmo/eHue 3a
XOJIOM BBITIOJTHEHUS
WHIUBU Ty AJTbHBIX
IIPOEKTOB U OIEHKA
BBITIOJTHEHHBIX
IPOEKTOB;

- BBITIOJTHEHUE

SK3aMEHAIIMOHHBIX
3aJITaHuN
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KOMaH/Jie 3.4., 3.5.
Pasnen 4. Tems1 4.1., 4.2.
Pasgen 5. Temnr 5.1.,5.2., 5.3.
Pa3gen 6. Temn1 6.1., 6.2.
OK 05. OcymiecTBIsTh Pasnen 1. Temsr 1.1., 1.2, 1.3
YCTHYIO HITUCHMEHHYIO Paznen 2. Temsr 2.1.,2.2., 2.3.
KOMMYHHMKAILIUIO HA Pafmen 3. Tembl 31, 32, 33,

rOCY/IapCTBEHHOM SI3bIKE 3.4.,3.5.
Poccuiickoii ®enepanyu ¢ Paznen 4. Temer 4.1., 4.2.
Y4€TOM OCOOCHHOCTEH Paznen 5. Temsr 5.1.,5.2., 5.3.
COIMAJIIBHOTO U KyJIbTYPHOTO Pa3nen 6. Tembl 6.1., 6.2.
KOHTEKCTa
OK 07. ConeicTBOBaThH Pasgen 1. Temsr 1.1., 1.2, 1.3
coxpaHeHuro okpyxaromeii | Pasmen 2. Temsr 2.1., 2.2, 2.3.
Cpebl, Paszgen 3. Temnr 3.1., 3.2., 3.3,
pecypcocOepexeHHIO, 3.4.,3.5.
MIPUMEHSITH 3HAHUS 00 Paznen 4. Temn1 4.1., 4.2.
U3MEHECHHUU KJIMMarTa, Paznen 6. Tembl 61, 6.2.
NPUHIUIBI OEPEKITUBOTO
MPOU3BOJICTBA, 3PHEKTUBHO
JIECTBOBATH B
YpE3BbIYAMHBIX CUTYaAIIUAX
IIK 1.1 BeInoassaTs Pazgen 1. Tema 1.1, 1.2
clIecapHyio 06paboTKy, Paszpnen 2. Tema 2.1.
IPUTOHKY U NAWKy AeTajeu
Y y3JIOB pAa3InYHOU
CJIO’KHOCTH B MPOLIECCE
cOOpKH.
1K 2.1 ITpuHrMAaTH B Paznen 3. Tema 3.1,3.2,3.3
KCIUIYATALIIO Pa3zmen 5. Tema 5.1.

Paznen 6. Tema 6.1
OTPEMOHTHPOBAHHOE
3IIEKTPOOOOPYI0BAHHE U
BKJIIOUYATh €r0 B paboTy
I1K 3.2 IIpousBoauthb Paznen 3. Tema 3.1, 3.2,3.3.
TeXHUYECKOE Paznen 4. Tema 4.2
o0cITy>KUBaHUE
3IIEKTPOOOOPYIOBAHHUS
COTJIACHO

TEXHOJOIMYCCKNM KapTaM
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