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1. O0mas xapakTepucTuka padoueil nporpaMmMbl 001e00pPa30BaTeIbHOMN
AUCHUIIMHBI «PU3nKa»
1.1.MecTto  OMCUMIVIMHBI B  CTPYKTYpe  OCHOBHOW  mnpodeccHOHAIbHOM
o0pa3oBaTeJIbHOM NPOrPAMMBI:
O6meobpazoBaTenbHas AUcUUILUIMHA «DU3MKa» SABISETCS 0053aTE€IbHON 4YacThiO
0011e00pa3oBaTeIbHOrO LKUKIAa — 00pa30BaTEIbHOM — MPOrpaMMbl B COOTBETCTBUU C

®I'OC no crennansHOocTH 29.02.10 KoHCTpyHpoBaHue, MOAENMPOBAHUE U TEXHOJIOTHS
U3TOTOBJICHUE U3EIINN JIETKON IIPOMBIIUIEHHOCTH

1.2. lean 1 IJIaHMpPyeMble Pe3yJbTAThl OCBOCHUS YUeOHOM TMCIUIIHHBI:
Copnepxxanue  oOuieoOpa3oBaTelbHOW  AUCHUIUIMHBL  «PuU3MKa»  HAMpaBlIeHO Ha
JOCTH>KEHUE CHEAYIOIINX LeJIei:

e (opmupoBaHue Yy o0OyyalOIIMXCS YBEPEHHOCTH B LEHHOCTH 00pa3oBaHus,
3HAYUMOCTH (PU3MUYECKUX 3HAHUM JJI COBPEMEHHOTO KBAIU(DUIIMPOBAHHOTO CHEIHANKICTA
TIPH OCYIIECTBICHUH €ro NPO(ecCHOHANBHOM AeATENbHOCTH;

e (opMHUPOBAHHE €CTECTBEHHO-HAYYHOM TPAMOTHOCTH;

e OBJaJeHUE crenupUUecKoil cucTeMoil (U3NUECKUX MOHATHH, TEPMUHOIOTHEH U
CHMBOJIMKO;

* OCBOGHHME OCHOBHBIX (PM3MYECKHX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

e OBJQJCHUE OCHOBHBIMU  METOJAMH  HAyYHOrO TIO3HAHHWA  HPUPOIBI,
HCTOJb3yeMbIMi B (u3uke (HAOIIOJEHUE, ONUCAHWE, W3MEPEHHE, BBIIBHKEHHE THIIOTE3,
TIPOBEJICHHUE IKCIIEPUMEHTA);

e OBIAJCHUE YMEHUAMH 00pabaThiBaTh JaHHbIE HKCIEPHMEHTa, OOBACHATH
TMOJTy4YEHHbIE Pe3yIbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIYy (QH3MUECKUMU BEIMYMHAMU B
HAOMI01aeMOM SBICHUH, JIENIATh BBIBOJIBI;

e (opMupoBaHWE YMEHUS pemarb (UIMYECKHE 3aMaYd  PA3HBIX  yYPOBHEH
CJI0’KHOCTH;

* pa3BUTHE TII03HABATEIbHBIX HHTEPECOB, HMHTEIEKTYaJIbHbBIX U TBOPYECKHUX
crocoOHOcTell B Tporiecce NPHOOpPETEHUs 3HAHUI C KCTOJIb30BAHMEM Pa3IHUYHBIX
MCTOYHUKOB WHA)OPMAINK U COBPEMEHHBIX HH(QOPMAIIMOHHBIX TEXHOIOTHH; yMEHHUIT
dbopMynupoBaTh U 00OCHOBBIBATh COOCTBEHHYIO MO3HMIIMIO 110 OTHOMICHUIO K QH3HUECKON
VHPOPMAIINH, TOTYYaeMOil U3 PA3HBIX HCTOYHUKOB;

e BOCIHUTAHKE YyBCTBA TOPAOCTH 32 pocCHilcKyto (u3uueckyo Hayky. OcBoeHue

kypca O/l «®usuka» npennonaraeT pelieHue CIeAYIOUINX 3a4a4:

e npuoOpeTeHue 3HAHUH O (YHIAMEHTANbHBIX (U3UUECKMX 3aKOHAX, JEKal[UX B
OCHOBE COBPEMEHHOW (hM3MYECKOW KAPTUHBI MUpA, TPHHIUIIOB JCHCTBUS TEXHUYECKHUX
YCTPOWCTB U TPOU3BOJCTBEHHBIX MPOIECCOB, 0 HaMOONee BaXKHBIX OTKPHITHAX B 00JIacCTH
(u3uKH, 0Ka3aBIINX OMPENEIIIONIEe BIUSHAE HA PA3BUTHE TEXHUKU U TEXHOJIOTUH;

e OHUMaHUE (DM3UYECKOU CYNIHOCTH SBJICHUM, MPOABIAIOMIUXCIB paMKax
IPOU3BOJICTBEHHOW JIEATENbHOCTH;
e  0CBOGHHE CHOCOOOB MCIONB30BAHUS (U3MYECKUX 3HAHUU JUISl pelIeHuUs
NpPaKTUYECKMX U Tpo(ecCHOHANbHBIX  3a1a4, OObBSICHEHHS  SBJIEHUI IPUPOJIBI,



TIPOM3BOACTBEHHBIX M TEXHONOTUYECKHX TMPOIECCOB, MPUHIMNOB TEHCTBUS TEXHUUECKUX
npuOOpOB U YCTPOICTB, 0OecreyeHus: 0€30MacHOCTU MPOU3BOJICTBA H OXPAHbI IPUPOIbI;

e (opMHpOBaHME yMEHMH pemarh Yy4eOHO-MPAKTHYECKHE 3aaud  (PU3MYECKOro
COZIEPKAHUA ¢ YUETOM NPO(PecCHOHANBHON HANPABIEHHOCTH;

e pHOOPETEHHE OMbITA O3HAHUS U CAMONIO3HAHMSA; YMEHUI CTABUTH 33/1a4U U pellaTh
npo0IeMBbI ¢ YUETOM Po(ecCHOHATbHOM HATPaBIEHHOCTH;

e (opmHpOoBaHHE yMEHHI HCKaTh, aHAJIU3UPOBATh U 00pabaTHIBATh (U3UUECKYIO
MHpopMAIHIo ¢ YIETOM TIPO(eCcCHOHATLHOM HAMPABIEHHOCTH;

e [OJArOTOBKA OOYYalOI[MXCS K YCNENHOMY OCBOCHUIO IUCHMIUIAH U MOAYNel
npodecCHOHANBHOTO LHUKIa: (QOPMUPOBAHME y HUX YMEHHMH U ONbITA JEATENbHOCTH,
XapakTepHbIX s mpodeccuii / TOMKHOCTEH CIyKalUX WM CCIUATbHOCTEH, TIOTyJaeMbIX B
npodeccHOHANbHBIX 00pa30BaATENbHBIX OPraHU3ALKSX;

* I[OArOTOBKA K (OPMUPOBAHMIO OOIMX KOMMETEHIMH OyAyIllero CreluanucTa:
caM000pa3oBaHus, KOMMYHHUKAIUM, MPOSBIEHUS TPakJaHCKO- MATPUOTUYECKOH TMO3UILNH,
COTPYIHHYECTBA, NPHHATUS PEHMICHWH B CTAaHAAPTHOM M HECTAHAAPTHOM CHTYAIWsX,
MPOEKTUPOBAHKSA, MPOBEACHUS (U3MUECKUX H3MepeHud, 3(QexTuBHOrO 1 0Oe€30mMacHoro
HMCTOJIb30BAHUS PA3TIMYHBIX TEXHUYECKUX YCTPOIMCTB, COOMIOICHNS PABII OXPaHbI TPYa MPH
pabote ¢ GuzuueckumMu mpubOpamMmu U 000pyA0BaHUEM.

Oco0eHHOCTh (OPMUPOBAHUS COBOKYITHOCTH 3371a4 M3Y4YEHUS (U3UKU IS CHCTEMBI
cpeaHero npodeccuoHanbHOro 00pa3oBaHUs 3aKJI0UAeTCsl BHEOOXOUMOCTH peau3aluu
npoeccHoHATbHON HANpaBIEHHOCTH pEIIaeMbIX 3ajad, yuéra ocoOeHHOCTeH chepsl
JIESATENBHOCTH OYIyIIUX CTELHATUCTOB.

B pesyibrate ocBOSHHS AUCLUTLIMHBI 00YyUAIOMMIICA N0JIAKeH 3HATD:

e CMBICT TOHATHH: (U3MYECKoe SBICHME, THUIOTE33, 3aKOH, TEOPHUs, BEIIECTRO,
B3aMMOJICHCTBHE, OICKTPOMArHUTHOE TMOJe, BOJHA, (OTOH, aroM, aTOMHOE PO,
VOHU3HUPYIOLINE U3NTYUEHNUS;

e CMbIcI (DM3MYECKUX BEIMYMH: CKOPOCTb, YCKOPEHHE, Macca, CWia, MMMYyIbC, pabora,
MeXaHWYecKas OHEpPrus, BHYTPEHHSS OHEprus, aOCONIOTHAs TeMmmeparypa, CpeaHss
KAHETUYECKas SHEepPrus 4YacTUI] BEIIECTBA, KOJUYECTBO TEIUIOTHI, 3IEMEHTAPHbIH
3JIEKTPUYECKUI 3apss;

e CMbICT (U3MYECKUX 3aKOHOB KJIACCHYECKOM MEXaHWKH, BCEMHPHOTO TATOTCHUS,
COXpPAaHEHUS DJHEPruH, UMIyJIbca M 3JEKTPUYECKOTO 3apsijia, TepMOJMHAMUKH,
NEKTPOMATHUTHOM HHIYKIHIH, GoTOdPDeKTa;

e BKIAJ POCCHHCKHMX  3apyOCKHBIX YUYEHBIX, OKAa3aBIIMX HAMOONbIIEe BIMAHHE HA
pa3BuTHE GUHKHY;

B pesynbTare 0CBOGHUS IUCUUILIMHBL 00YYAIOUIMIICA N0JIZKEH YMETh:

* TMPOBOJUTH HAOMIONEHNS, MIAHUPOBATh M BHIMIONHATH SKCIEPUMEHTBI,

e BbIJIBUTaTh THIOTE3bI U CTPOMTH MOJIEINH,

e TPUMEHATH NOJIyYeHHbIE 3HAHUS N0 (PU3UKE IJI1 OOBICHEHUS Pa3zHOOOpa3HbIX
(m3nyecKux ABICHUM U CBOWCTB BENIECTB;

* TMPaKTUYECKH MCIONB30BaTh (DU3UUECKHE 3HAHMUS;

* OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH HMH(pOpMALUH;

* JCIOJIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS IJIsl PEUICHUS NPAKTUUECKUX
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3a/lad  MOBCETHEBHOM JKHM3HHW, oOecmedeHus Oe30MacHOCTH COOCTBEHHOW KH3HH,
paIEOHATBHOTO MPUPOIOTIONB30BAHHS U OXPAHBI OKPYKAIOIIEH CPEIBI.

* OMKCHIBATH U OOBACHATH (pM3MUYECKUE ABICHUS W CBOMCTBA TET: CBOWCTBA Ta30B,
KUAKOCTEH W  TBEPABIX TeN; OIEKTPOMATHUTHYI0 WHAYKIWIO, PaclpoCTpaHEHHE
JNEKTPOMATHUTHBIX BOJIH; BONHOBBIE CBOWCTBA CBETA; M3MYyUYEHUE U TOTJIOMEHHE CBETa aTOMOM;
dboTorPdexT;

* OTJIMYATh THIOTE3B OT HAYYHBIX TEOPUIL;

e JIeNaTh BBIBOJBI HAa OCHOBE JKCIIEPUMEHTANBHBIX JAHHBIX;

e MPHUBOAWTH MNPHUMEPHI, MOKA3bIBAIOIIME, YTO: HAOMIONCHHS M OKCIEPUMEHT
SBIAIOTCS OCHOBOH IS BBIIBUKEHUS TUTIOTE3 U TEOPHHA, TO3BONSIIOT MPOBEPUTH UCTUHHOCTB
TEOPETHYECKUX BBIBOJOB; (DU3MUecKas TEOpUs JAeT BO3MOKHOCTb OOBSACHATH M3BECTHBIC
SIBTICHUS IPUPOJIBI M HAYYHBIE (AKTHI, PEICKA3BIBATH €Ille HEM3BECTHBIC SIBICHUS;

e MPHUBOJUTH TPUMEPHl MPAKTHYECKOTO HCIONb30BAHUS (DH3MUYECKUX 3HAHMIA:
3aKOHOB MEXaHWKH, TEPMOJAMHAMUKH M DJIEKTPOAMHAMUKA B HEPTETHKE; Pa3IUYHBIX BUOB
JNEKTPOMArHUTHBIX WM3JTYy4CHUH JUIS PAa3BUTHS PAAM0 W TENCKOMMYHHKAIMH, KBaHTOBOM
(U3MKK B CO3/[AHUH A/IEPHOI SHEPTETUKH, JIa3EPOB;

e BOCTPUHAMATh M HA OCHOBE TOJYYCHHBIX 3HAHHI CAMOCTOATENHHO OICHUBATH
uHpopmanuto, coaepxkainyrocs B coobmenusx CMU, MurtepHere, Hay4HO-TMOMYJISAPHBIX
CTaThsIX.

* TIPUMEHATH TONYYEHHbIC 3HAHUS VI pemeHus GU3MYecKux 3aau;

e ONpeAeNATh XapakTep GU3NUECKOro mporecca mno rpaduky, tadmuie, hopmye*;

M3MEPATH P PU3MUECKUX BENHMYMH, TPEACTABIAN Pe3yIbTaThl U3MEPEHHUIT C yUETOM
UX [TOTPEUTHOCTEH.

1.2.2. Ilnanupyemblie pe3ybTATHI OCBOEHHMsI 0011€00pPa30BATEJIbHON IUCIUIIIAHBI
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMEET MPU (OPMHUPOBAHUY U PA3BUTHUU:

00IIMX KOMIIeTeHIIHIi:

OK 01. Beibupats crioco0bl perieHus 3aaa4d NpoGecCHOHATBHON ASITEIPHOCTH MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPECTBA MOMCKA, aHANIM3a U UHTEepIIpeTalud HHGOPMaILUU 1
nH(OPMALMOHHBIE TEXHOJIOTUHU IS BEIIOTHEHHS 3a/1a4 PO (GECCHOHANBHON AEITeIbHOCTH;

OK 03. [TnmanupoBath U peaqTu30BbIBaTh COOCTBEHHOE MPOPECCUOHATBHOE U TNYHOCTHOE Pa3BUTHE,
MpeANPUHUMATENBCKYIO IeATEIbHOCTD B MpodeccnoHabHOM chepe, UCIonb30BaTh 3HAHUS 110
(UHAHCOBOW T'PAMOTHOCTH B PA3NIUYHBIX KU3HEHHBIX CUTYAIIUSIX;

OK 04. D¢ddexTrBHO B3aMMOICHCTBOBATh U PadOTaTh B KOJIEKTUBE U KOMaHJIE;

OK 05. OcymiecTBasTh YCTHYIO M MTUCbMEHHYIO KOMMYHUKAIIUIO HAa TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit @deaeparuu ¢ yueTroM 0COOEHHOCTEH COIMANBFHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06. ITposiBISTh rpak1aHCKO-MIATPUOTUYECKYIO MO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE NIOBEACHUE
Ha OCHOBE TPATUIIMOHHBIX OOIIEUETOBEYECKUX [IEHHOCTEH, B TOM YHCIIE C YI€TOM TapMOHH3AINH
MEKHALMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUM, TPUMEHSTh CTAHIaPThl aHTUKOPPYIMLIUOHHOTO
MOBEJICHUS;

OK 07. ConelicTBOBAaTh COXPaHEHUIO OKpPYXKAIOIIEH Cpeibl, pecypcocOepeXeHNI0, TPUMEHSTh 3HAHUS
00 M3MEHEHUU KIMMaTa, TPUHIIUIBI OEPEKITMBOTO MPOU3BOICTBA, dIPPEKTUBHO IEHCTBOBATH B
Ype3BbIYAITHBIX CUTYALIUSIX;

OK 08. Mcnons30BaTh cpeacTBa PU3NIECKON KYIBTYPHI 7Sl COXpAaHEHHUS U YKPEIUICHUS 3I0POBbS B
nporecce mMpoecCHOHATHHON ASITeTbHOCTH U MOAJIEPKaHUsl HE0OX0IUMOTO YPOBHS (hr3HUecKoit
MOJATrOTOBJIEHHOCTH;



OK 09. ITonk30oBaTbcs npodeccCnoOHaTbHON TOKyMEHTale Ha TOCY1apCTBEHHOM U MHOCTPAaHHOM
A3BIKAX.

npogeccCHOHAIBLHBIX KOMIETeHIMIA:

IIK 1.3. Couerats 11B€Ta, CTUIM, MOTHBBI, MaTEpUAJIbl U AKCECCYAPBI JUISl CO3/1aHUS TAPMOHUYHBIX
MOJIEJIECH.

[1K 2.2. MonenupoBaTh U3/1eNIHs Pa3IMYHBIX BUIOB Ha 0a30BOil OCHOBE.

1K 3.3. OcymiecTBIATh 1000p 000pyI0BaHUS IPU Pa3pabOTKE TEXHOJOTUICCKUX MTPOIIECCOB.

JINYHOCTHBIX Pe3y/JIbTAaTOB POrpaMMbl BOCIIMTAHUS:
JIP 1 Oco3Haromuii cedst rpakJaHUHOM U 3aILIUTHUKOM BEJIUKON CTPaHbI

JIP 9 CoOmoaromuii ¥ mpomaraHupyoMuid IpaBuiia 3I0pOBOr0 M 0€30MacHOro o0pasa KHU3HW,
CHOpTa; MpEeaynpexJarlui Jub0 MpPeoJoJieBalOIUMN  3aBUCUMOCTH OT  aJIKOrojs, Tabaka,
MICUXOAKTUBHBIX BEIECTB, a3apTHBIX Urp U T.J. CoXpaHSIOMMHA MCUXOJOTUYECKYIO YCTONYHMBOCThH B
CUTYaTHUBHO CJIO’KHBIX WJIM CTPEMHUTEIBLHO MEHSIOLIUXCS CUTYaIUsX.

JIP 11 IlposiBisirominii yBa’keHue K ICTETUYECKUM IIEHHOCTSM, 00JIajatolliuii OCHOBaMH 3CTETHUYECKOMN
KYJIbTYPBI.

JIP 17 llenHocTHOE OTHOIIEHHE OOy4aromuxcsi kK cBoeMy OTeuecTBy, K CBOEH Mayiol M OOJBIION
Ponune, yBaXHUTENTbHOTO OTHOLIEHHS K €€ HCTOPUM U OTBETCTBEHHOTO OTHOIIEHUS K €€
COBPEMEHHOCTH.



Koa u naumenoBanue
(opmupyeMbIX KOMIIeTeHUHI

HﬂaﬂnpyeMue Pe3yJabTaThl 0CBOCHHUS AUCHHUIIIUHBI

06mue™

Z[HCIIHHJIHHapHLIeL

OK 01. Boibupatsb crioco0s! pemenus
3a7a4 mpodecCHOHATBHOM
JIeSATeITHHOCTH MPUMEHHTENBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu TpyaoBoro BocnuTanus:

- TOTOBHOCTh K TpPYyIy, OCO3HAaHHE LIEHHOCTH MacTepCTBa,
TPpYyI0JII00HE;

- TOTOBHOCTh K QKTHBHOM JEATENLHOCTH TEXHOJIOIMYECKOH U
COLMAIBHOM  HAMPABICHHOCTH, CIMOCOOHOCTh HMHUIIMUPOBATS,

IUTAHUPOBATH )51 CaMOCTOATECIBHO BBITIOJIHATH TaKyro
NEeSITeTbHOCTB;
- UIHTEpeC K pa3nuuHbiM  chepaM  mpodecCHoHaTHHOM
NEeSITeTFHOCTH,

OBjajieHne YHHBEPCAJIbHBIMH Y4eOHBIMH TO03HABATEJIbHBIMH
NeHCTBUAMM:

2)0a30Bble JOTHYECKHe JeiicTBHS:

- CaMOCTOSITENTFHO (POPMYJIPOBATh U AKTYaJIU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

-yCTaHABIMBATh CYIICCTBEHHBIM MPH3HAK WA OCHOBAHHS JUI
CpaBHEHHS, KIacCH(UKAIMK U 0000IICHHS,

- ONpEeNeNATh 1M JEATENBHOCTH, 33/1aBaTh TMapamMeTpel u
KPUTEPUH UX JJOCTIHKCHHS,

- BBISIBIIATh ~ 3aKOHOMEPHOCTH M
paccMaTpUBAEMBIX SBJICHHUSAX;

- BHOCUTh  KOPPEKTHUBBI B
COOTBETCTBHE  PE3YJbTAaTOB
MOCJIEICTBUH IESTENLHOCTH;

- pa3BUBaTh KPEaTHMBHOE MBIIUICHUE TIPU PELICHUH XHU3HEHHBIX
npobiem

0)0a3oBble HMcCae0BATeIbCKHE JeiiCTBHS:

- BIIQJICTh HABBIKAMU Y4eOHO-UCCIIEOBATEILCKON U MPOEKTHOM
JIeATENbHOCTH, HAaBBIKAMH Pa3pelieHus mpobiem;

BBISABIISITE MPUYMHHO-CJIEICTBEHHbBIE CBSI3U n
AKTYalM3MpoBaTh 3a/[auy, BBIIBUTATh TMIIOTE3Y €€ PEelIeHHs,

OpPOTHUBOpEYUsS B

JCATCIIBHOCTD, OLCHHUBATH
oCJIsIM, OLCHHUBATH PHUCKH

- cpopMHPOBATH PEICTABICHHUS O POJIH U MECTE (PU3UKH

¥ aCTPOHOMHMH B COBPEMEHHOM HAay4yHOM KapTHHE MHpa, O
cucteMooOpasyromeidl  ponmu  QU3HKA B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKM H COBPEMEHHBIX TEXHOJOTUH, O
BKJIAJE€ pPOCCHICKMX W 3apyOekHBIX YYEHBIX-(U3UKOB B

pasBUTHE HAyKH; [OHUMaHWE (U3MYECKOH  CYIIHOCTH
HaONIOJIaeMbIX  SBICHHH  MHKpPOMHpa, MakpoMupa U
Meramppa; IOHMMaHHE  pPOJIM  ACTPOHOMHMHM B

NPAKTUYECKON  JICITENIbHOCTH YEJIOBEKa W JaJbHEHIIEM
HAyYHO-TEXHHYECKOM  pa3BHTHH, poONd  (QU3MKH B
(opMupoBaHUH Kpyrosopa " (GyHKIMOHATBHON
TPaMOTHOCTH Y€JIOBEKa ISl PEIIeHUs MPAKTHIECKUX 3a/1a4;

- chopmupoBaTh yMEHHS peIIaTh pacueTHHIC 337aud C SIBHO
3a7aHHON (PU3UYECKOM MOJIETbI0, MCIONB3YsS (DH3UUECKHe
3aKOHBI M TPUHIWIIBI, HA OCHOBE aHANM3a YCIOBUS 3aJauu
BBIOMpATh (DU3NYECKYI0 MOJIENb, BBIACIATh (PHU3MIECKUE
BEJIMYMHBI ¥ (HOPMYJIBI, HEOOXOMMMBIE ISl €€ PEIICHWS,
TPOBOJIUTH PAacUEThl M OIICHUBATh PEALHOCTH MOTYYEHHOTO
3HAUCHHs (U3MYECKOW BENMYMHBI; PEIIaTh KayeCTBCHHBIC
3aJ1a4M, BHICTPAUBas JIOTHYECKH HETIPOTUBOPEUMBYIO IIETIOUYKY
pacCykJeHuid ¢ ONOpodl Ha WM3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (DU3UUYECKUE SBIICHHUS;

- BIIQJIETh OCHOBOIIOJIATAIOIIUMH (DPU3NIECCKUMH HOHATUAMHU
U BeJIMYMHAMU, XapaKTePU3yIOIUMH (H3UYECKUE TPOLIECCHI
(CBSI3aHHBIMU c MEXaHUYECKHM IBIDKEHHEM,
B3aHMOJEHCTBHEM TeJ, MEXAHHYECKHMMH KOJEOaHUSIMH M
BOJIHAMHU; aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM BEIECTBa,
TETUIOBBIMU TPOLIECCAMU;

" YKa3biBaloTCA GOPMUPYEMbIE IMYHOCTHBIE M METa NpeaMeTHble pesysibTatel u3 ®FOC CO0 (B nocneaHen peaakumm ot 12.08.2022) B OTrnaronbHOM dopme

2 IMCUMNAIMHApHbIE (MPeAMETHbIE) pe3y/ibTaThbl YKa3biBaloTCS B COOTBETCTBMM C MX NMOHBIM nepeyHem Bo ®rOC CO0 (B nocneaHen pepakumu ot 12.08.2022 ans
6a30B0Oro U yray6,1eHHOro ypoBHsa 06y4yeHMs




HaxXOOUThb  apryMeHThl  JuIi  J0Ka3aTelIbCTBA  CBOMX
YTBEP/KICHUH, 33/1aBaTh [IapaMETPbl ¥ KPUTEPUH PELICHNS,

- AHAJIM3UPOBAThL IOJYYCHHBIC B XOAC PpCHICHUA 3aJa4du

pCSYJII)TaTI)I, KpI/ITI/IIICCKI/I OLICHUBATH nux HOCTOBepHOCTB,
HpOFHOSHpOBaTI) N3MCHCHHUC B HOBBIX YCJIOBI/ISIX;

- YMCTI) HCpCHOCI/ITI) 3HAHUA B HO3HaBaTCJH)HYIO n
HpaKTI/I‘IeCKYIO O6H3.CTI/I KU3HEACATCIIBHOCTH,

- YMCTB I/IHTCFpI/IpOBaTB 3HAHUA U3 paBHI)IX HpC)IMCTHI)IX
oOJacrei;

- BbIIBUI'aThb HOBBIC UJCH, Hpez[naraTb OpI/IFI/IHaJII)HBIC IMOJAXO0JbI U
peIIeHHUS;

- CIIOCOOHOCTh WX WCMOJB30BaHHWA B IO3HABATEIBHOW W
COLIMATLHOM MPAKTHKE.

SQJICKTPUYCCKUM W MArduMTHBIM IOJIAMH, SJICKTPUYCCKHUM
TOKOM, 3JICKTPOMAarHMTHBIMH KOHe6aHI/IHMI/I " BOJIHAMH,
OIITUYCCKUMHU ABJICHUSIMU, KBAaHTOBBIMHA SABJICHUAMMU,
CTPOGHHEM aToMa M aTOMHOIO S1pa, PaJMOAKTHBHOCTBHIO);
BIIAJICHUC OCHOBOIIOJIATAFOIITMH ACTPOHOMHYECKUMHU
IIOHATHUAMU, ITO3BOJIIHOIINMHA XapaKTCPU30BaATH MIPOLECCCHI,
NPOUCXOAIINE HAa 3BE3JaX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJlaKTUUeCKON  cpefie;  JBHKEHHE HEOECHBIX  Tell,
IBOJIIOIINIO 3BE3 M BeeneHHoi;

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH ¥ TEOPHAMHU (3aKOH

Bcemuproro Tarotenns, 1, Il u 11l 3akonsr HeioToHa,
3aKOH  COXDAHEHHS  MEXaHWYEeCKOW  JHEpruH,  3aKOH
COXpaHEHHSI HWMIYJbCa, MPUHIUI  CYNEPHO3UIMA  CHJI,

HpI/IHIII/IH paBHOHpaBHOCTI/I I/IHCpIII/IaJ'IBHI)IX CHUCTEM OTCUETA,
MONEKYIAPHO-KHHETUYECKYIO TEOPUI0 CTPOCHHS BEIIECTBa,
Ta30BBIC 3aKOHBI, HCpBI:IfI 3aKOH TepMOJII/IHaMI/IKI/I; 3aKOH
COXpaHEHHUS 3JIEKTPUUECKOro 3apsna, 3akoH KyroHa, 3akoH
Oma gns  ywacTka wenu, 3akoH Owma s TOJHOM
SNEKTpUUYEeCKOM 1emnu, 3akoH JDxoyns - JleHma, 3akoH
HNIEKTPOMATHUTHOW HMHIYKIIMH, 3aKOH COXPAHEHWs SHEPTHH,
3aKOH TIPAMOJMHEHHOTO pPacmpoCTPAHEHHS CBETa, 3aKOH
OTPaXEHHSA CBETa, 3aKOH MPEJTOMICHHS CBETa; 3aKOH
COXpaHEHHUS SHEPTUH, 3aKOH COXPaHEHUSI UMITYJIbCA, 3aKOH
COXpaHEHHUs JJIEKTPUUECKOTO 3apsiaa, 3aKOH COXPaHEHHs
MacCcOBOI'0 YHCIa, MOCTYJIaThl bopa, 3aK0H
PaIMOAKTHBHOTO pAacCMaja); yBEPEHHOE HCIOIb30BAHUE
3aKOHOB M 3aKOHOMEPHOCTEH TIpU aHaiu3e (U3MIECKHUX
SBIICHUH UITPOLIECCOB.

OK 02. Ucromnb3oBaTh COBPEMEHHbIE
Cpe/ICTBA MOKCKA, aHANK3A 1
MHTEpIpeTauy HHHOPMALNH, U
MH(POPMAIOHHBIE TEXHOIOTHH IS
BBINONHEHHS 337124 MPO(ecCHOHATBHOM
JIeATEeLHOCTH

B o0s1acTH HEHHOCTH HAYYHOT0 MO3HAHHS:

- COpPMHUPOBAHHOCTb ~ MHUPOBO33PEHHMS,  COOTBETCTBYIOILIETO
COBPEMEHHOMY YpOBHIO pa3BUTHSl HayKd U OOIIECTBEHHON
NpaKkTUKH,  OCHOBAaHHOTO  Ha  JMajore  KyJIbTyp,
CMOCOOCTBYIOIIIETO ~ OCO3HAHUIO  CBOEro  Mecra B
TOJMKYJITYPHOM MHPE;

- COBEpLIECHCTBOBAHUE SA3BIKOBOM M YUTATENBCKOM KYJIbTYpbI KaK
CpelCTBa B3aUMOAEHCTBUS MEXKY JIFOAbMH U O3HAHUSA

-YMCTb YYUTBIBATH T'PAHUIBI TIPUMCHCHHUA U3YYCHHBIX
(I)I/I3I/I'{CCKI/IX MOJIEINEH: MaTepHralibHas TOYKa,
HHCpUHAJIbHAA CUCTEMA OTCYCTA, UJICATbHBIN ra3; MoAciu
CTpOCHHSA Ta30B, XKHUIKOCTeH U TBEPABIX TCH,TO'IC'IHBIﬁ
3HCKTpH‘ICCKHﬁ 3apaf, AACpHas MOACIL aTOMa,HYKJIIOHHAA

MOJCJIb ATOMHOI0 sApa HOpU PCUICHUA
(I)I/I3I/I‘ICCKI/IX 3ajad.




MUpA;
- OCO3HAHWE 1ICHHOCTH HAYYHOW JIESTENHOCTH, TI'OTOBHOCThH

OCYILECTBIISTh MIPOEKTHYIO u UCCIIEI0BATENBCKY IO
JEATENbHOCTh MHAMBHIYaJIbHO U B TPYIIIE;

- OBiajenne yHHBePCAIbHBIMH  y4eOHBIMH  NO3HABATEJIbHBIMH
JeiicTBUSIMH:

B) padora ¢ undopmanueii:

- BJIaJICTb HABbIKaMH ITOJYYCHUA I/IH(l)OpMaIII/IH U3 UCTOYHUKOB
Pa3HBIX THIIOB, CaMOCTOATCIBHO OCYIICCTBJIATH IOUCK, aHAJIU3,
CUCTEMATU3AIMIO W HWHTCPHOPETALUIO I/IH(1)OpMaIII/II/I Pa3INYHBIX
BUJIOB U (DOpM TIPE/ICTABICHNUS;

- CO3/1aBaTh TEKCTbl B pa3dMYHBIX (QopMarax ¢ Y4eToM
Ha3HaueHus WHPOPMAIMM W [ENEBOM ayIuTOpHH, BBIOMpas
ONTUMAIEHYIO (hOPMY MPEJICTABICHIS U BU3YAIH3AIHN;

- OOCHHUBATL JTOCTOBCPHOCTH, JICTUTHUMHOCTH I/IH(i)OpMaHI/H/I,
COOTBETCTBHE IMPABOBBIM M MOPAJIbHO-OTHYCCKUM HOPMaM,

- HCTIOJIb30BaTh CpeacTBa MH(GOPMALIMOHHBIX u
KOMMYHHUKAL[MOHHBIX TEXHONOTHI B pEIIEHUH KOTHUTUBHBIX,
KOMMYHHKaTHUBHBIX ¥  OpPraHM3allMOHHBIX  3a7ad C
co0oIeHueM TpeOoBaHUI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PeCypcocOepekeHus, MpPaBOBBIX |
3TUYECKUX HOPM, HOPM HH(DOPMALMOHHOK Oe30MacHOCTH;

- BIaJIeTh ~ HaBbIKAMU  PAcllO3HAaBaHUS W 3aIIUTHI
nHpopMany, UHHOPMALMOHHONH 6€30MACHOCTH JTUYHOCTH.

€C

OK 03. [InanupoBats u
peal30BBIBATH COOCTBEHHOE
PO(eCCHOHATBHOE U JTMYHOCTHOS
pasBUTHE, MPEANPUHAMATEIBCKYIO
JIESATEIBHOCTD B PODECCHOHATBHOM
cepe, UCTIONB30BATH 3HAHMUS IO
(puHAHCOBOM TPAMOTHOCTH B Pa3IMIHBIX
’KI3HEHHBIX CUTYyaIHAX

B o0s1acTi 1yX0BHO-HPABCTBEHHOT0 BOCIIUTAHNS:
- ¢(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, JTHYECKOTO

IIOBCACHUAA,
- CII0OCOOHOCTH OLCHHMBATDH CUTYyallurO )51 IIpUHUMATh
OCO3HAaHHBIC PpCHICHUA, OPUCHTUPYACH Ha  MOpPAJIbHO-

HPaBCTBCHHBIC HOPMbI U ICHHOCTH;

- OCO3HAHUC JIMYHOI'O BKJIaJa B IMOCTPOCHUC YCTOIZQHBOF 0
Oyaymero;

- OTBCTCTBCHHOC OTHOHICHUC K CBOMM pPOAUTCIAM U (I/IJ'II/I)
ApyrumM 4Wi€HaMm CEMbH, CO3daHUI0 CEMbH Ha OCHOBC
OCO3HAHHOI'O MPHUHATHA HCHHOCTCﬁ CeEMEMHOM JKW3HU B
COOTBETCTBUHU C TpaAuLIUAMU HAPOIAOB POCCI/II/I;

OsaajeHne YHHBEPCAJIbHBIMH PeryIATHBHBIMH JeHCTBHSMH:

- BIIaJIeTh OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HAHWUS,
UCTIONB3YeMbIMH B (pU3MKE: MPOBOAUTH TpsIMbIE |
KOCBEHHBbIE H3MepeHus (U3MYECKUX BEIUYMH, BbIOHMpas
ONTUMAJIbHBINA CIIOCOO M3MEPEHHSI U MCIOJIB3Ys U3BECTHBIC
METO/IBl OLIEHKH MOTPEIIHOCTeH W3MEpPEHU, TPOBOAUTH
HCCIEIOBaHNE  3aBUCHMOCTEH  (DM3MUECKMX BETHYUH C
UCTIONb30BAHMEM  TPSIMBIX ~ HU3MEPEHUH,  OOBACHATH
MOJTyYeHHBIE PE3YIbTaThl, UCTIONB3YS (HU3UYECKHE TEOPHH,
3aKOHBI M TIOHATHSA, U JIeNaTh BBIBOJBI, COOMIONATH MPaBHIA
0e30MacHOr0 TpyjAa MpH MPOBEACHHH HCCIEIOBAHUNA B

pamMkKax ~ y4eOHOro  SKCHepuMeHTa M yueOHO-
MCCIIEI0BATENbCKOM JEATENBHOCTH C
UCIOJIb30BaHUEM  LU(POBBIX
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a)caMOOpraHu3amus:

- CaMOCTOSITEIILHO OCYILIECTBIIATH TI03HABATEIbHYIO
JCATCIIBHOCTD, BBISIBJISTH HpO6J'ICMBI, CTaBUTh n
bopmympoBaTh COOCTBEHHBIE 3aJayd B  00pPa30BATENBHOM

JIEATENbHOCTH U KU3HEHHBIX CUTYALHSX;
- CAaMOCTOSTENBHO COCTABIATH IIAH pEIIeHUs Mpo0JeMbl C
Y4ETOM HMEIONIMXCS PECypcoB, COOCTBEHHBIX BO3MOKHOCTEH M
HPEAIOYTEHNI;

- J1aBaTh OLIEHKY HOBBIM CHUTYalLlHSM;

croco0cTBOBaTh  (DOPMHUPOBAHUIO ¥ TMPOSBICHUIO —ITHPOKON
3PYIULUK B PasHbIX 00NACTAX 3HAHMIL, OCTOSHHO MOBBILIATH CBOH
00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb;

0)CaMOKOHTPOJIb:

UCTONb30BaTh MpUEMbl pedIeKCud ISl OLEHKH CHUTYaly,
BBIOOpA BEPHOTO PEIICHHUS;

-yMeTb OLICHHBaTb PUCKU U CBOEBPEMEHHO MPUHUMATH
PEIIEHNS 110 UX CHIKEHHIO;

B) IMOIMOHATbHBIH HHTEJLJIEKT, NpeanoJaraluui
c(OpMHPOBAHHOCTD:
BHYTPEHHEH  MOTHBALlMM, BKIIOYAIOMIEH  CTpEMJIEHHE K

JOCTIDKEHUIO LENM ¥ YCNeXy, ONTUMH3M, WHUIUATUBHOCTB,
yMEHHe JeiiCTBOBaTh, UCXO/S M3 CBOMX BO3MOKHOCTEH;

- OMITIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh HOHUMATh
SMOLMOHANBHOE COCTOSHUE JpPYTHX, VYYUTBIBATH €ro Mpu
OCYILECTBICHUH KOMMYHHKAIUH, CHOCOOHOCTh K COYYBCTBUIO U
COMEPEeKUBAHUIO;

COIIMANIBHBIX ~ HABBIKOB,  BKIIIOYAIOIIUX  CHOCOOHOCTH
BBICTPAMBATh OTHOLICHHS C JAPYTUMH JIFOJbMH, 3a00TUThCH,
TPOSBIIATH MHTEPEC U Pa3pemiaTb KOH INKTBL

V3MEPUTEITbHBIX YCTPOMCTB u 71a060paToOpHOTO
000pyioBaHuUs; c(HOPMHUPOBAHHOCTH TPEICTABICHHH O
METOJIaX MOJYYCHHSI HAYYHBIX ACTPOHOMHYECKHMX 3HAHMIA

- oBnageTh (CHOPMHUPOBATH MPEJNCTABICHHS) IPABUIAMH
3amcn  Qm3nueckux  Gopmyn  perbe(hHO-TOUCHHON
cucteMbl o0o3HaueHud JI. bpaiing (uig ciembix H
CITa00BUIAIINX O0YYAIOIIHXCS ).

OK 04. DddextuBHO
B3aMMOJIEHCTBOBATH M PabOTaTh B
KOJUTEKTHBE ¥ KOMaH/Ie

- TOTOBHOCTH M  CHOCOOHOCTH K 06p330BaHI/II-O u
CaMOpPa3BUTHIO, CAMOCTOATCIIBHOCTU U CAMOOIIPEACTICHULIO;

-OBJaJcHUE HaBBIKAMH yueOHO-HCCIeI0BaTENbCKO,
IPOEKTHOM U COLUATBHON JEATENbHOCTH;

OBJaajgenne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
JeHCTBHSMH:

0) coBMeCTHasl eAITeJbHOCTD:
- IOHUMATh U HUCIIOJNB30BaTh IPEUMYLIECTBA KOMAaHIHOW U

- OBJajieTh YMEHUSAMH padoTaTh B IPYIIIE C BHITOTHEHHEM
Pa3IMYHbIX COLMAIBHBIX POJIeH, MIaHUPOBATh PAOOTYTPYIIIbI,
PaLOHAIBHO PACHIPENEIIATh AEATENBHOCT B HECTAHAAPTHBIX

CUTyalUsX, aJEeKBAaTHO OLEHMBAaTh BKJIAJ KaXJIOTro U3
YYaCTHMKOB TpPYNIBI B  PELICHHE paccMaTphBaeMoil
TPOOIEMBL.
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VH/TUBHTYITEHON pabOThI;

- IPUHUMATh LEIH COBMECTHOM EITENHHOCTH,
OpPraHu30BBIBATh M KOOPJAMHUPOBATH JCHCTBUS TO €e
JOCTIDKEHUIO: COCTABIIATh TUIAH JCHCTBHHN, pacrpeensaTh PO C
y4ETOM MHEHUH yYYaCTHHKOB OOCYXKIATh PE3YJIbTaThl COBMECTHON

paboThL;

- KOOPJJMHUPOBATh ¥  BBHINOJIHATH PabOTy B  YCIOBHAX
peasibHOrO, BUPTYaJIbHOTO u KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHS,

- OCYIIECTBIIATh MO3UTHBHOE CTPATETUUECKOE TMOBEACHHE B
Pa3IMYHBIX CUTYAIUsAX, TPOSBIISATH TBOPYECTBO MBOOOPAKEHHUE,
OBITh MHUIMATUBHBIM

OBnajienue YHUBEPCAJIbHBLIMH PeryJASTHBHBIMH JeHCTBHAMH: T)
NpHHATHE ce0s U APYTUX JK0jei:

- IPUHAMATh MOTHUBBI M apPTYMEHTHI JPYTUX JIOJEH MpH
aHaJIM3e Pe3ybTaToB IeATEIbHOCTH;

- IPU3HABaTh CBOE TPaBO M MPaBO JPYrUX JIOfeH Ha OMHNOKY,
pa3BuBaTh CIMOCOOHOCTH TOHMMATh MHp C TMO3HILMH APYroro
YeloBeKa.

OK 05. OcymecTBisTh YCTHYIO U
MUCbMEHHYI0 KOMMYHHKAIIMIO Ha
roCyIapCTBEHHOM si3blke Poccuiickoit
Deneparu ¢ y4eTOMOCOOCHHOCTEH
COLIMAJTIBHOTO U KYIBTYPHOTO
KOHTEKCTa

B obaacTu 3cTeTHYECKOr0 BOCHMTAHHMS:

- 3CTETUYECKOE OTHOILEHUE K MUPY, BKIIIOYas 3CTETUKY HAYYHOTO
TBOPYECTBA, MPHUCYIIETO HU3NUECKON HAYKE;

- CTOCOOHOCTh  BOCIIPHMHMMAThH Pa3jIMYHble BHJBI HCKYCCTBA,
TPAIMIMKA W TBOPYECTBO CBOETO0 M JAPYrMX HAPOJAOB, ONIYIIATH
SMOIMOHATLHOE BO3ICUCTBHE UCKYCCTRA,;

- yOeXKIEHHOCTh B 3HAYUMOCTH JUIsl JUYHOCTH U o0IIecTBa
OTEYECTBEHHOIO ¥  MHPOBOTO  MCKYCCTBAa, 3THUYECKHX
KYJbTYPHBIX TPAULHI ¥ HAPOJHOTO TBOPUYECTBA;

TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HBIX BUJAX HCKYCCTBA,
CTpeMIIeHHE MPOSBIIATH KaUeCTBA TBOPUECKOM JTMUHOCTH;
OBaagenne YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH
JeidCTBHSMH:

a) odIeHune:

- OCYIIECTBMATH KOMMYHHUKAIMH BO BCEX cepax KU3HU;

- pacmo3HaBaTh HeBepOAalbHBIE CPEeNCTBA OOIEHHUS, TOHUMAThH
3HAYEHUE COLMUANBHBIX 3HAKOB, pAaCMO3HAaBaTh MPEANOCHUIKA
KOH()JIMKTHBIX CUTYallMii ¥ CMSATYaTh

- YMETh pacro3HaBaTh GU3UUECKHE ABICHUS (TIPOIIECCHI)

U OOBSACHATH MX Ha OCHOBE U3YYECHHBIX 3aKOHOB!
paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE  MpPAMOJIHHENHHOE
IBIDKCHHE, CBOOOJHOE TMaJeHUe TeNl, [BIKEHHE IO
OKPY’KHOCTH, UHEPIHS, B3aMMO/ICHCTBHUE Ted,

KoJie0aTesIbHOE IBIKEHHE, PE30HAHC, BOTHOBOEIBH)KEHHUE,
i dy3usi, OpOyHOBCKOE ABMKEHUE, CTPOCHHE JKUIKOCTEH 1
TBEPIbIX TeN, M3MEHeHHe o0beMa Tel TMpHU HArpeBaHUH
(oxmaxaeHuu),  TEIJIOBOE  paBHOBECHE,  HCMApEHHE,
KOHJCHCANUs, [UIaBIEHUE, KPUCTAIM3ALMSA, KHUIICHHE,
BIIAKHOCTb BO3/lyXa, CBSI3b CPEAHEN KUHETUYECKOH 3HEpruu
TEIIOBOTO BUKEHHUSI MOJIEKYII ¢ aOCOMIOTHOM TeMIepaTypoi,
TIOBBILICHNUE JTABICHUS Ta3a MPU €r0 HArPEBAHUH B 3aKPHITOM
coCyZie, CBSI3b MEXJy MapaMeTpamMu COCTOSIHMS Ta3a B
M30IPOIIECCax; HEKTPU3ALHS TEI, B3aUMOJCHCTBUE 3aPs/IOB,
HarpeBaHUWE IMPOBOJHUKA C TOKOM, B3aUMOJCUCTBHE
MarHuTOB,  JJIEKTPOMAarHUTHAS
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KOH(JIMKTBI;
- Pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C
HICTIONIb30BAHUEM S3BIKOBBIX CPEICTB.

VHIYKIWUS, JCHCTBHE MArHUTHOTO IO Ha MPOBOAHUK C
TOKOM M JBWXKYIIUHCS 3apsf, SMEKTPOMarHUTHbIE
KoJeOaHus U BOJHBL, TPSMOJIMHEHHOE PacTipOCTPaHEHUECBETA,
OTpaxkeHue, TpeloMiIeHHe, MHTephepeHuus, Iudpakuus u
TOJSIPU3AIsS CBETA, JUCTIEPCHs CBETa; (DOTOANEKTPUIECKUI
3(hdeKT, cBETOBOE MaBICHHE, BO3HUKHOBEHHE JIMHEHUYATOTO
CIIEKTpa aToMa BOJIOpPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs
Pali0aKTHBHOCTb.

OK 07. CozeficTBOBaTh COXpaHEHHIO
OKPYaIOIIEH CPeIbl,
pecypcocOepekeH 0, MPUMEHTH3HAHMSA
00 M3MEHEHWH KJTMMATa, IPHHIAITET
OepeRITMBOTO MPOM3BOJICTBA,

3¢ heKTHBHO JEHCTBOBATH B

B o0aacTi 9K0J0rHYECKOT0 BOCTIMTAHUSA:

- c(pOPMUPOBAHHOCTh HKOJOTMYECKOM KYJbTYpbl, TOHUMAaHHE
BJIMAHUA CONUATIBHO-O9KOHOMUYCCKUX MPOUECCOB HA COCTOSIHUEC
NPUPOAHOM ¥ CONMATBLHOW Cpelbl, OCO3HAHWE TIJI00aIbHOTO
XapakTepa HKOIOTHIECKUX TIpodIIeM;

- IUIAHUPOBAHUE U OCYIIECTBICHUE JIEHCTBUI B OKPYXKAIOWIEH Cpesie

- chopMHUpOBATh YMEHHS TIPUMEHSTH MOTYYEHHbIE 3HAHMS

1715 00BACHEHHUS YCIOBHM MPOTEKaHUs GU3MUIECKUX SIBICHUM
B TPHUPOJE M U TIPHHATHUS NPAKTUUYECKUX PpEIICHUH B
TIOBCE/THEBHON KM3HU Ul oOecrieueHuss 0e30MacHOCTH IMpH
oOparieHud ¢ ObITOBBIMM HPUOOpPaMU U TEXHHYECKUMH
YCTpOHCTBAMH, COXpaHEHHs 310pOBbS M COOIOJNEHUS HOPM

YpE3BBIYANHBIX CUTYALMSIX Ha OCHOBE 3HaHWSA IeJed  YCTOMYMBOTO  Pa3BUTHS| DKOJIOTHYECKOTO IIOBEJECHUA B OKPYXKAIOEH Cpene;
YEeJI0BEUYECTBA; NOHUMaHUE HEOOXOIUMOCTH TPUMEHEHHS JOCTHKEHUH
AKTHMBHOE  HEMpHUATHE  JCUCTBHH, TMpUHOCAMMX  Bpen| GU3MKu u TEXHOJIOTUI a7 PALMOHAIBHOTO
OKpY’KaloLleH cpeze; IPUPOOIIOIB30BAHUS.
- YMEHHE TIPOTHO3MPOBATb  HEONATONPUATHBIE  HKOJOTMYECKUE
TIOCNE/ICTBYS MPEANPHHIMAEMBIX JCHCTBAMN, PEIOTBPAILATh UX;
- pacLIMpeHME  OIbITa  JEATENBHOCTH  3KOJIIOTMYECKOH
HaIpaBJIEHHOCTH Ha OCHOBE 3HAHUM 110 (U3HKE.
I1K 1.3. CoueraTh 11BETa, CTHIIH, TpynoBoe BoCIUTaHUE: VYMerp pemaTh pacueTHbIC 3aJadyd C SIBHO 3aJaHHOM
MOTHBBI, MATEPUAJIBI U aKCECCYaphl - TOTOBHOCTb K TpyAY, OCO3HAHHE  LIEHHOCTH (hH3UYECKON MOJCIBIO, HMCIONB3Ys (U3HYCCKHE 3aKOHBI U
JUISL CO3JIAHHS TAPMOHUYHBIX MacTepcTBa, TPYHOMIOOHuE; IPHUHIMIIBI, HA OCHOBE aHAlM3a YCIOBHS 3aJa4yd BHIOMpATH
MOJICIICH. - TOTOBHOCTb K aKTUBHOM JESITeTbHOCTH (usneckyio Mozenp,
TEXHOJIOTMYECKOM K COUMAaJbHOM  HAIMpPaBIEHHOCTH, - BBIACNATH  (DMBMYECKHME BENUYMHBI U (QOPMYIIbI,
CHOCOOHOCTH UHUIUMPOBATD, IUTAaHUPOBATH 51 HEOOXOIMMBIE JUISL €€ PEIICHUS,
CaMOCTOSITEIILHO BBINIOJNHSATh TAKyO AESITEIbHOCTB; - [POBOAUTH pacyeTbl U  OLEHHBATh  PEATbHOCTH

- MHTEpEC K pa3IUYHBIM cdepaMm npodecCHoHATbHON
JIeITENBLHOCTH,

OsBnageune YHHUBEPCAITBHBIMHU
y4eOHBIMHUITIO3HABATEEHBIMHA
JNEUCTBUSIMU:

a).0a30BbIC JIOTHYECKUE JCHCTBHS:

CaMOCTOSATENBHO (DOPMYTUPOBATh M aAKTYaJIM3HPOBATH

mpobieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

NOJY4eHHOrO 3HA4YeHHs (PU3WYECKOH BEIMYHMHBI; PEIIaTh
Ka4eCTBEHHBIC 3aJa4H, BBICTpanBast JIOTUYECKY|
HENPOTUBOPEUMBYIO IIETIOYKY PACCYKICHHH C OIOpod HJ
U3y4YEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U  (DU3MUYECKHUE
SIBJICHUS;

YMeTh IPUMEHSTH NOTy4EHHbIE 3HAHUS
Ui OOBSICHEHHMsI YCIOBMH IPOTEKaHUS (DU3UUECKHX|
ABJICHUH B TPUPOJNE M S MPHUHATHS NPAKTHYECKUX|
pelIeHnd B TOBCEIHEBHOM KU3HM Uil  oOecriedeHus]
0e30MacHOCTH NpH 00pallleHHH ¢ OBITOBBIMH HpI/I60paMI‘iI§




TEXHUYECKUMHU YCTPOWCTBaMH, COXPAHEHHS 3JI0pPOBbS U
COONIFOICHUST  HOPM  DKOJIOTUYECKOrO  TIOBEACHUS B
OKpYy>Karolen cpene; MMOHUMAaHUEC HEOOXOIUMOCTH]
MPUMEHEHUS JOCTMOKCHUH (U3MKKM W TEXHOJOTHH JyIs
palMOHAJIIBHOTO MPUPOAOIIOIb30BaHHUS.

[1K 2.2. MonenupoBath U3Aeus

TpynoBoe BocIIUTaHUE:

YMers  pacno3HaBaTh — (QU3WYECKUE  SIBICHUS

(mpouiecchl) M OOBACHIATH MX HA OCHOBE HM3YYEHHBIX

[pa3IMYHBIX BUIOB Ha 0a30BOM - TOTOBHOCTh K TPYydy, OCO3HAHHE IIEHHOCTH
OCHOBE. MacTepCTBa, TPYAOIIO0UE; 3aKOHOB:!
- TOTOBHOCThH K aKTUBHOU IEATEIbHOCTH HHQ@WHH, 6pOyHOBCKOC JABHUIXKCHUC, CTPOCHUC
TEXHOJIOTMYECKOU u COLIMAJILHOMI HaIlpaBJIEHHOCTH, KUIKOCTEH U TBEPIBIX Tell, U3MEHEHHE 00beMa TeNlTNpH
CIIOCOOHOCTh WHULIMUPOBATh, IUIAHUPOBATH 5 HarpeBaHuu (OXJIAXKICHUH),
CaMOCTOSITEIHFHO BBIIOTHATE TAKYIO JEITEIHHOCTD; TEIJIOBOEC  paBHOBECHE, HCHapeHWe, KOHJICHCAIIHS,
- HMHTEPEC K pa3Iu4HbIM cdepaM MnpodecCHoHaTbHON MJIaBJICHUE, KPUCTALTU3ANMS, KWIIEHWE, BIIAXKHOCTH
HEATEIIbHOCTH, BO3ayXa, CBs3b CpeaHeun KHHCTHUYCCKON OHEPIruu
TEIUIOBOIO  JIBMDKEHHS  MOJIEKYJI C  aOCOJIFOTHOM
TEMIIepaTypOl, TIOBBINICHHWE JABJICHUS Ta3a IIPH €ro
HarpeBaHWUW B  3aKPBITOM COCYIE, CBSI3b MEKITY
rapaMeTpaMH COCTOSIHHS Ta3a B M30IpoIleccax.
I1K 3.3. OcymiecTBasTh moadoop TpynoBoe BociUTaHUE: YMerr  BIaJeTh OCHOBHBIMH ~ METOJaMH  HAyYHOTO

000pyI0BaHUS MPH pa3paboOTKe
TEXHOJIOTUYECKHUX MPOIIECCOB.

- TOTOBHOCTh K
MacTepCcTBa, TPYIOTIO0HE;

- TOTOBHOCTH K
TEXHOJIOTMYECKOM M COLMAJIBHOM  HAalpaBJICHHOCTH,
CIOCOOHOCTH MHULUUPOBATH, TJIaHAPOBAThH u
CaMOCTOATENBHO BBIIONHATH TaKyIO JIESITETHHOCTE;

- MHTEpEC K pasIUYHBIM cdepaM mpodeccroHaTbHON
TeSITeTHHOCTH,

OBnanenue YHHUBEPCAIbHBIMH YI€OHBIMH
MMO3HABaTENbHBIMU JEHCTBUSMHU:

a).0a30BBIC JIOTHUECKHE ACHCTBH:

CaMOCTOATENBHO (DOPMYITUPOBATh M aAKTYaJIH3HPOBATH
po0JieMy, pacCMaTpHUBATh €€ BCECTOPOHHE;

OCO3HaHHUC ICHHOCTH

TpyAay,

aKTHUBHOH JCATCIIBHOCTHU

MIO3HAHUSI, UCIIONIb3yEMBIMHU B (DU3HKE: - IPOBOAUTHIIPSIMBIE
U KOCBCHHBIC M3MEpeHMs (PU3NYECKUX BEIWYHH, BHIOMpast
OIITUMAJIBHBIM CIIOCO0 M3MEPEHMsI U UCIIONIb3Ysl W3BECTHBIC
METO/IbI OLIEHKH MOTrPELTHOCTEN N3MEpEHUH,

- IPOBOAUTH MCCIEAOBAaHHE 3aBUCHUMOCTEH (hru3nyeckux
BEJIMYMH C UCIIOJIb30BAHUEM NPSIMBIX U3MEPECHUH,

- OOBSCHATH TOJNYyYEHHBIE PE3YIbTaThl, HCHOIB3YS
¢bu3nUecKre TEOPHH, 3aKOHBI U TIOHSTHUS, U AENAThBBIBOJIBI;

- coOmomate TpaBuia 0O€30mMacHOrO  Tpyda IMpH
NPOBENCHUU  MCCIEAOBAaHMM B  paMKax  y4eOHOro
SKCIIEpUMEHTA " y4eOHO-
UCCIIEIOBATENbCKOW  JIGITENBHOCTH C  HMCIOJIb30BAaHUEM
IU(POBBIX H3MEPUTENBHBIX YCTPOHUCTB U JIAOOPATOPHOIO
000pyIOBaHUS;

14



15



2. CtpykTypa u coiep:xkanue 00meo0pa3oBaTeJbHONl AHCHUILIHHBI

2.1 O0beM AUCHUIIMHBL U BHAbI Y4eOHOH paboThi

Bup yueonoit padornbl O0bem B
qyacax
O0bem 00pa3oBaTeIbHONH MPOrPAMMBbI THCHUILIHHBI 108
Conep:xanue 108
BT. 4.
TeopeTuiecKoe 00ydyeHue 92
nabopaTopHbIE 3aHATHS U KOHTPOJIbHBIE PA0OTHI 14
IpomexyTounas arrecramus (nud.3aqer) 2
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2.2. TemaTuyeckuii WIaH W cofepxanue JUCHUILIMHBI «DU3HKaY»

®opmupyembie
HanmenoBanne pasneno utem | Cojnepikanue yueGHOro MaTephana, nabopaTopHble W MpPaKTHYecKHe PadoTh, camocTosiTenbHasipadota | Obbem ooume u
o0y4awumnxcs, Kypcoasi padora (MpoeKT) (eciu npedycmompeHi) 4acoB npodeccuona bHbIe
KOMIIeTeHIH U
1 2 3 4
Beenenue. Conep:xanue y4eOHOr0o MaTephaa: 2 OK 03
Ousnka 0 METO/IbI ®uznka — QyHnaMeHTanbHas HayKa o Ipupoje. EcTecTBeHHO-HAYUHBIN METO/T TO3HAHMUS, €10 OK 05
HayYHOr0 MO3HAHHUSA BO3MOKHOCTH U IPAHALBI IPUMEHUMOCTH. DKCIIEPUMEHT M TEOPHS B IIPOLECCE TTO3HAHMSA TPUPOJIBL.
MozenupoBanue ¢puzMuecKuX SBIEHUHA W MPOLECCOB. Polb dKCIEpUMEHTa U TEOPHH BIPOLIECCE MO3HAHUS
npupoasl. Ousmyeckas BenmmunHa. Ousnyeckue 3aKoHbL. [ paHUIIbI IPUMEHUMOCTH (PU3HYECKHX 3aKOHOB U
teopuil. [lpunimn coorserctBus. [lonaTue o ¢pusmyeckoit kaptune Mupa. [lorpemHocTy n3MepeHuit
(Y3MYECKNX BETMYHH.
Paznen 1. Mexanuka 14 OK 01
Tema 1.1 OcHOBEI Conep:kanue y4e0HOT0 MaTepHaia: 6 OK 02
KHHEMATHKA Mexanndeckoe IBIKEHHE M €r0 Buabl. MatepuanbHas Touka. CKaTApHBIE W BEKTOPHBIE (DU3MUECKHE OK 04
BeMMYMHBL. OTHOCHTEIBHOCTh MEXaHUYECKOTO ABIKeHHA. CucteMa orcuera.l[puHumun oTHOCHTENBHOCTH 2 OK 05
lanunes. Tpaekropus. [1yTs. OK 07
[Tepememienue. PaBHoMepHOE NpAMonuHEHOE ABMKeHKE. CKOPOCTh. YpaBHEHUE IBIAKEHNS. MTHOBEHHAS 1 2 [IK'1.3
cpenHsas ckopocTd. Yckopenue. [IpsAMonvHeHOe ABMXEHHE ¢ MOCTOSHHBIMYyCKOpeHHEM. J[BIbkeHue ¢ [IK2.2
TMOCTOSIHHBIM YCKOpEHHEM CBOOOAHOTO majieHus. PaBHOMEpHOE IBIKEHIE TOUKHU [0 OKPYKHOCTH, YIJIOBas 2 [IK'3.3
CKOpocTh. LleHTpocTpeMUTENBHOE YCKOPEHHE.
KunemaTuka abCoNIOTHO TBEPAOTO Tena.
Tema 1.2 OcHoBbl Coxep:xanne y4e0HOro MaTepuaa: 4
AUHAMUKH OcHoBHas 3anavya auHamukd. Cuia. Macca. 3akonbl Mexanuku Hptotona. Cunel B mpupoje. Cuna
TSKECTU U CUJIa BCEMUPHOTO TATOTEHHS. 3aKOH BCEMUPHOTO TAroTeHus. [lepBas KocMUYeCKasCKOpOCTb.
JIBrkeHue 1iaHeT u Manbix Ten ConHeunol cucremsl. Bec. HeBecomocts. Cuibl ynpyroctu. Cuibl
TPEHUS.
Tema 1.3 3axoHs! Copep:xanne y4e0HOro mMartepnaja: 4
COXpaHCHUA B Wmnynse Tena. Ummynse cuibl. 3aKOH COXpaHEHHUs UMITyJbca. PeakTuBHOE aBIXKEHME. MexaHuueckas
MEXaHUKE pabora u MomHocTh. Kunetnueckas osHeprus. IloTeHumanbHas bSHeprus. 3aKOH COXpaHEHHUs
MeXaHW4eckoi sHeprud. PaboTa cuibl TSKECTH M CHIBI yOpyroctd. llpumeHeHune 3akoHOB
coxpaHeHus. VICronb30BaHME 3aKOHOB MEXAHHKU Uil OOBSCHEHHS JIBHKEHUS
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HEOECHBIX TeT M I/ Pa3BUTHSA KOCMHYECKUX UCCIEIOBAHHH, TPAaHUIBI TPUMEHUMOCTI
KJIACCUYECKON MEXaHUKH.
Pasnen 2. Monekyasipuasi Gpu3uka 0 TepMOTMHAMHKA 18 OK 01
Tema 2.1 Conep:xanne y4eGHOro MaTepuaa: 4 OK 02
OcHoBbl OcCHOBHbIE TOJNOXEHUSI MOJIEKYJISIPHO-KUHETHYECKOH Teopur. Pasmepsl U Macca MOJEKYN U aTOMOB. OK 03
MOIIEKYIAPHO-KHHETHYECKOU BpoynoBckoe pBmkenne. CTpoeHne ra3000pasHbIX, JKUIKUX U TBEPABIX Tel. VneansHerii ra3. JlaBneHue rasa. OK 04
Teopnn OCHOBHOE ypaBHEHHME MOJEKYIAPHO-KHHETHIECKOH Teopuu raso. TemmepaTypa W ee M3MEPEHHE. OK 05
AGComoTHBIH HyNb TemmepaTypbl. TepMoavHaMuueckas IKana Temmepartypbl. Temmeparypa 3Bes[. gi ?73
CxopocTH IBIKEHHS MOJIEKYIT U MX M3MepeHue. Y paBHEHHE COCTOSHUA UJeabHOro raza. Msomnpouecch u ux K 2' )
rpaduku. ['a30BbIe 3aKOHBI. 1K 3.3
JladopaTtopubie padoThi: 2
1. zy4enune ofHOTO U3 N30TPOIIECCOB.
Tema 2.2 OcuoBer | Copepkanue yueOHOTo MaTepmaa: 6
TEPMOANHAMHUKH Buytpennss sneprus. Pabora u termmonepenada. KomadaecTBo TemnoTel. Y paBHEHHE TEMIOBOTO
Oamanca. IlepBoe Hawamo TtepMoaMHaMuKu. — AnmabaTHeli  Tpomecc. Bropoe Havano
tepmoanHamuky. Temnoseie auraremd. KIIJI terooro asurarens. OxpaHa npupobl.
Tema 2.3 Coxep:xanne y4e0HOro MaTepuaia: 4
ArperaTHble COCTOSHUSA Hcnapenne u konaencauus. HacoieHnblid nap u ero cBoiictBa. OTHOCHTENbHAS BIAXHOCTb BO3IyXa,
BeliecTBa 1 (azoBbie [TpuGops! a1 onpeneneHus BIaXXHOCTH Bo3ayxa. Kunenue. 3aBUCUMOCTD TeMIEpaTyphl KUIEHUS 0T
HepPEXOIbl naBieHus. XapakTepUCTHKA JKUIKOTO COCTOSHMA BemiecTBa. bmmwkuuil mopsagok. IloBepxHocTHOE
HaTsbkenue. CmaunBanue. KanunnspHeie siBiaeHus. XapakTepucTHKa
TBEpJOro cocTosiHUA BemiecTBa. Kpucraminueckue u aMmopdHbie Terna.
JlabopaTopubie paboTbi:
2. OnpezieneHne BIaKHOCTH BO3/yXa. 1
Kontpoabnas padora Nel «Monekynsprast Gpu3uka u TepMOINHAMUKA) 1
Pasnea 3. JnekTporuHamMuka 30 OK 01
Tema 3.1 Conepkanue y9e0HOT0 MaTepuaia: 6 OK 02
DIeKTpUYEcKoe rone OneKTpUYecKue 3apsbl. DIEMEHTAPHBIM JJEKTPUUECKUI 3apsl. 3aKOH COXpaHEHMS 3apsja. 3akoH OK 03
Kynona. Onexrpuueckoe mone. HanmpsskeHHOCTh 3nexTpudeckoro mnoins. [lpuHimn cynepno3uuun OK 04
nosnel. IIpoBogHukn B 3nekTpuueckoM moise. J(vanekTpuku B anexTpudeckom node. lomspuzamus OK 05
AMANeKTpuKoB. [loTeHnuan. Pa3HOCTh MOTEHIMANIOB. DKBUIIOTEHIUAIBHBIE TOBEPXHOCTH. CBA3b MEKIY OK 07
HAlpSUKEHHOCTBIO M PasHOCTBIO  MOTEHLMANOB  JJIEKTPUYECKOr0  MOJSL.  DJIEKTPOEMKOCTb. gﬁ é;
Konzencaropsl. OHeprus 3apskeHHOro KoHjeHcaropa. IIpumenenue K 3: 3
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KOHJICHCATOPOB.

Tema 3.2 Conep:xanne y4eGHOro MaTepuaa: 6
3aKOHBI IOCTOSHHOT'O TOKA VYcnoBus, He00X0aUMbIE I BOSHUKHOBEHHUS U NOJACPIKaHUs IICKTPUUECKOro TOKa. Cua Toka.
OnexTpuyeckoe conporupieHue. 3akoH Owma s ywactka nenu. [lapannensHoe U
MOCJIEIOBATEILHOE COEIMHEHHE MPOBOJHUKOB. PaboTa M MONIHOCTH MOCTOSHHOTO TOKa. TerioBoe
neiictBue Toka 3akoH J[xoyns—JleHia. DneKTpoaBIKYyIIas CUila UCTOUYHMKA ToKa. 3akoH Oma s
MOJIHOM IENH.
JlabopaTopubie paboThi:
3. Wzydenne 3ak0HOB IMOCIIENOBATENBHOTO M TAPAIUIENBHOTO COSTMHEHHH TPOBOTHUKOB. 2
4. Uzmepenne DJIC u BHYTpPEeHHET0 COMPOTUBIEHUS UCTOYHUKA TOKA. 2
Tema 3.3 Drnextpuuecknid Tok | Comep:kanue y4eGHOro MaTepHaja:
B Pa3IM4HBIX CPEaax DNEeKTpUYECKUI TOK B METAJUIaxX, B 3JEKTPOJIUTAX, Ta3axX, B BAKyyMe. DIEKTPOIH3. 3aKOH 3JIEKTPOIU3a 4
@apanes. Bujabl ra3oBeix paspsamoB. TepmosnektpoHHas smuccus. [lmasma. DnekTpuueckuii TOK B
noynpoBoaHukax. CoOcTBeHHass W MpUMecHas TpoBoauMocTu. P-n mepexon. IlomynpoBoAHUKOBBIG
npubopbl. [IpuMeHeHne noxympoBOJHUKOB.
Tema 3.4 MarnutHoe Conep:kanne yyebHOro Martepuaa: 4
none Bekrop mHaykuum marHuTHOrO mojsi. B3ammoneiictBue TokoB. Cuma Ammepa. IIpumeHeHne cuibl
Awmnepa. Maruuthbid 1oToK. JleiicTBEe MarHMTHOro mojisi Ha JBukymuiica 3apsaa. Cuma JlopeHia.
[Ipumenenne cuibl JlopeHna. MarautHble cBoicTBa BemecTBa. ColHEUHAas aKTUBHOCTb U €€ BIIUSIHHE
Ha 3emutro. MarauTHbie OypH.
Tema 3.5 Onexrpomaruuthas | Cojepkanne yuedHOro MaTepuasa: 4
HHAYKIHS SIBnenune 3HeKTp0MarHHTHOP“I MHIYKLIMH. 3axoH aneKTpOMarHHTHoﬁ HHIYKIUY. [IpaBumno Jlenna.
Buxpesoe snexkrpuyeckoe none. 3C MHAYKIMYN B JBUXKYIIUXCS POBOJHMKAX. SIBIeHuE
CaMOUHYKUMU. HIYKTMBHOCTb. DHEPrus MArHUTHOTO MOJIS TOKA. JNEKTPOMArHUTHOE TOJIE.
JlabopaTopubie paboTbi:
5. U3ydeHne sBNeHUS SMEKTPOMATHUTHON MHIYKIUU 1
Kontpoabnas padora Ne2 «Onexrpuueckoe moine. 3aKOHbI MOCTOSHHOTO TOKA. MarHutHoe mone. DNeKTpOMAarHUTHAS MHIYKIHS 1
Pa3pen 4. Konebanusi u BosHbI 10 OK 01
Tema 4.1 Mexannueckue | Comepanue yae0HOro MaTepuana: 4 OK 02
KONEOAHNs U BOJHbI [apmonnyeckue konebanus. CBoOogHbIE MexaHWUeckue KoieOanus. [IpeBpaiieHue sHepruu IMpu OK 04
Kone0aTenbHOM JIBIDKCHUH. MaTemMaTtuueckuil MasTHUK. [IpyXKUHHBI MasSTHUK. BbHYXKICHHBIE 85 8?

MeXaHHUeCKue Konebanus. Pe3oHanc.

HOHCpC‘{HLIC U NIPOAOJIbHBIC BOJHBI. XapaKTCpI/ICTI/IKI/I BOJIHBI. 3BYKOBBIC BOJIHBI. YJ'IBTpéBByK )4
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€ro MPUMEHEHHE.

Tema 4.2 DnexTpoMarHuTHbIE
K0J1€0aHUs 1 BOJHbI

Conep:kanne yueGHOro MaTepHaia:

CBoOosiHBIE SMEKTpOMarHuTHBIE KoneOanus. [IpeBpaineHie sHepruu B KoneOATEIBHOM KOHTYE.

Ilepron  cBoOOIHBIX  JnekTpuueckux  KoneOanuwit. @opmynma Tomcona. 3aryxaromue
3JEeKTPOMAarHUTHbIE KoJieOaHus. BeiHy:KieHHbIE 3nekTprueckue konedanus. [lepemennslii Tok.Pe3oHanc
B dJIeKTpuueckoi 1enu. ['eHeparop mepemeHHoro toka. Tpancdopmaropsl. [lomyuenue, mepemaya u
pacrpe/eieHUe eKTPOIHEPTHH.

OneKTpoMarHuTHbIE BOHBL CBOMCTBA 3NEKTPOMArHUTHBIX BOMH. OTKpBITHINA KoneOaTenbHbINA KOHTYP.
Ombitel I'.I'epua. Uzobperenue paano A.C. [Tonossmv. Ilonstue o pamuocssu. [IpuHiunpanuocsssm.
[IpumeHeHue 3MeKTPOMATHUTHBIX BOJH.

Pasgen 5. Onrtnka
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Tema 5.1
[Ipupona cera

Conep:kanne yyedHOro mMartepuaa:

Toueunslii McToyHMK cBeTa. CKOPOCTH PACHPOCTPAHEHUS CBETA. 3aKOHBI OTPAKEHHS U
npenomienus ceera. [lpunimn ['toiirenca. ConHeunsle u JTyHHbIe 3aT™MeHus. [lonmHoe oTpaxenue. JIMH3BI
[Toctpoenne wn3o0pakenus B yuH3aX. DopMyna TOHKOW JIMH3BL. YBENWYEHHE JWH3BL [7a3 Kak
onTHyeckas cuctema. Onruueckue mpuoopsl. TenecKorbl.

JlabopaTopubie paboThi:
6. OnpezeneHue mokasarels IPEIOMICHHS CTEKIa

Tema 5.2 BoimnoBble
CBOICTBA CBETA

Conep:kanne yyedHOro Matepuasa:

Wntepdepennns cBeta. KorepeHTHOCTh CBETOBBIX JTyuei. IHTephepeHIiys B TOHKUX TIICHKaX.
Kombiia Hetotona. Micnons3oBanue unTepdepeHiny B Hayke u TexHuke. Judpakuus ceeta. Judpakims
Ha [eMM B MapaUlenbHbIX Jydax. Jludpakumonnas pemerka. [lonspusanus momepedHbIX BOJH,
[Monspuzamus ceera. [lonmspounsl. [ucnepcus cBera. Buabl mzmyuenuit. Bumsl crektpoB. CHeEKTpbl
ucnyckanua. Cnektpsl mnoriomeHus. CrexkTpanbHblii  aHamu3. CreKkTpaibHble KJIAcchl 3BE3[,
VaerpaduoneroBoe uznydenue. MudpakpacHoe wuzmyuenue. PentreHoBckue nyun. X mnpupona u
cBoiictBa. [lkana 31eKTPOMArHUTHBIX U3JTyYECHHUH.

JlaGopaTtopubie padoTsi:
7. Ompenenenne JUIMHBL CBETOBOM BOMHBI C MOMOIIBIO AU(PAKIMOHHON PEIeTKH.

Konrposbnas pabora Ne 3 «Konebanus u Bonubl. OnTHKa»

Tema 5.3 Creruansaas
Teopus
OTHOCHUTEILHOCTH

Z[BI/I)KCHI/IC CO CKOPOCTBIO CBCTA. HOCTyHaTLI TCOpUN OTHOCUTCIBHOCTU U CICACTBUA U3 HUX.
I/IHBapI/IaHTHOCTL MOJIYJIA CKOPOCTU CBETA B BAKYYMC. 9Heprm{ nokos. CBs3b Macchl U OHCPruun
CBO60I[HOI71 YaCTHUIIbI. ONeMEeHTBI peHHTHBHCTCKOﬁ JUHAMUKH

OK 01
OK 02
OK 04
OK 05
IIK 1.3
[IK 2.2
[IK3.3

Paznen 6. KBantoBas dpusuka

12

OK 01
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Tema 6.1 KBanToBas Copep:xanue ydeOHOro mMartepnaja: 4 OK 02
OnTHKa KBanroBas runoresa [Inanka. TeruoBoe nznydenue. KopryckymspHo-BonHOBOM xyamn3m. QOTOHBL OK 04
['mnore3a ne bpoiiig 0 BOMHOBBIX cBOWCTBaX 4acTull. [aBneHue cBera. XMMUYECKOE AEHCTBHUE CBETA. OK 05
Omsrret [1.H. Jlebenesa 1 H.J. Basuiosa. ®otosddexr. Ypauenue DitHurreiina OK 07
ma porodddexra. [pumenenue horoddpexra 1K 1.3
Tema 6.2 Conep:xanne y4e0HOro MaTepuaia: 8 K22
®uspKka aToMa U aTOMHOTOSIPal PaspuTue B3IJISIIOB Ha CTpOCHHUE BemecTBa. Mojienu CTpoeHus aTOMHOTO 2 MK 3.3
anpa. Snepras monenb aroma. Ombithl O.Pesepdopra. Monens atoma Bogopona no H.bopy. Keanrtosbie
noctynatsl bopa. Jlasepsl. PannoaktuBHOCTD. 3aKOH pajiiOaKTHBHOTO pacrnaja. PaanoakTuBHbIe
npespatenus. CriocoObl HAOMOEHNS U PETUCTPALMK 3apsKEHHbIX YacTHI.CTPOEHHE aTOMHOTO SIpa. 2
JledexT Macchl, SHEPTHA CBA3M U YCTOWUMBOCTD ATOMHBIX SIJIED.
SAnepHsble peakuuy. SnepHas SHEpreTuka. JHEPreTHUECKHi BBIXOA SAJEPHBIX peakiuid. MickyccTBeHHas 9
pannoakTHBHOCTG. Jlenenue Tsokenblx saep. Llenmnas snepHas peakius. Ynpainsemas LemHas peakiys.
SAnepusiii peakrop. TepmosaepHsiii cunTe3. JHeprus 3Be3a.Ilomydenne paqruoakTUBHBIX U30TOTOB M UX 9
npuMeHeHue. buonornueckoe neiCTBUE PaOAKTUBHBIX M3TYYEHUN. DIEMEHTAPHBIE YaCTHIIbI.
Pasnea 7. Crpoenue Beenennoii 4 OK 01
Tema 7.1 Conepanne y4e0HOr0 Marepnaia: 2 OK 02
Crpoerne Comteutoit ConHevHas cucTeMma: IUIAHEThl U Mable Tena, cuctema 3emius—J/lyHa. OK 03
CHCTEMBbI OK 04
Tema 7.2 Coxep:xanne y4e0HOro MaTepuaia: 2 OK 05
Opomonus Beenennoi Ctpoenue u 3Bomors Comnnna u 3B€31. Knaccudukanus 38€31. 3BE3/1bI M1 HCTOUHUKH UX OK 07
SHEPrUH.
['anaktuka. CoBpeMEHHbIE MPEICTABICHUS O CTPOCHUH M 3BONIOLUK BcenenHou.
IIpomexyrounas arrecrauus: 1udgdepeHUHPOBAHHBIN 3a4eT 2
Bcero:) 108
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3. YCJOBUS PEAJIN3ALIMU ITIPOTPAMMBI YYEBHON JUCHIUIIJIAHBI

3.1. YueOHO-MeTOAMYECKOE H MATEPHAIbHO-TEXHUYECKOe o0ecrevyeHue
NMPOrpamMMbl Y4eOHOM TUCUUIIMHBI «DU3HKA)»

Peanuzauus mnporpamMmbl AUCUMIUIMHBL «DU3MKa» OCYIIECTBISIETCS B KaOWHETe
«DU3MUKA U MATEMATUKID.

B kabunere umeeTcss MyIbTUMEAUNWHOE OOOPYIOBAaHHUE, MOCPEACTBOM KOTOPOTO
YYaCTHUKM  0Opa3oBaTeIbHOrO IMpolecca MOTyT IpPOCMAaTpUBaTh  BU3YaJbHYIO
uH(popMaIuio o puU3rKe, Co31aBaTh NPE3EHTALMH, BUIEOMAaTEPUAIIbl, UHBIE TOKYMEHTHI.

B cocraB yuyeOHO-METOAMYECKOTO U MaTepHAIbHO-TEXHUYECKOro obecreueHus
nporpaMmbl yueOHON AUCIUIUTMHBI «DU3UKa» BXOISAT !

*HArJISIAHbIE TOCOOMS (KOMIUIEKThl y4eOHBIX TaOJMII, MJIAKATOB, JEMOHCTPALIMOHHOE
o0opyaoBaHue, MOJIEIH U JIp.);

* cpeaicTBa UH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

* KOMIUIEKT TEXHUYECKOM JOKYMEHTAallMM, B TOM YMCJIE [aclopTa Ha CpeacTsa
00y4eHHUsI, MHCTPYKIIMHU MO0 X UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OubnnoTeyHbI QoH.

3.2. UudopmanuoHHoe odecrieyeHne 00ydeHust
yueOHbIX u3aannii, UHTepHeT-pecypcoB, JONOJTHUTEIbHOM JJUTEPATYPbI

OcHoBHbIE HCTOYHHUKH 115 npenouaBaTeﬂeﬁ U CTYACHTOB:

1.Camoiisienxo I1.A. EctectBo3nanue. ®usuka (2-e us., crep.) yueo., s
crynerToB yupex. CIIO, M: U1 «Akagemus», 2021

2.Camoiinenko I1.U. EctectBo3Hanune. ®uznuka. COOpHUK 3a1a4, yd. IOC. JJIs
ctyaenToB yupexaeauit CI10, M: UL «Axkagemus», 2021

3. TapacoB, O. M. ®usuka : yuednoe nocobue / O. M. TapacoB. — Mockaa :
OOPYM : UIHOPA-M, 2020. — 432 c¢. — (Ilpodeccuonanpuoe oOpa3zoBaHue).

4. https://znanium.com/catalog/product/1012153 (JjekTpoHHast OMOJIMOTEYHAS
CHCTEMA)

s npenogaBaresiei

1. ®enepanbubiii 3akoH Poccuiickoit @enepauun ot 29 aexadps 2012 r. Ne 273-03
«O0 obpazoBannu B Poccuiickoit deneparun» (B TEKyIIEH PeIaKIUN).

2. Ilpuka3z MunucrepctBa obpazoBanus u Hayku P® ot 17 mas 2012 1. Ne 413 «O6
YTBEPKIIeHUU (PeepaabHOr0 TOCYAAPCTBEHHOTO 00Pa30BaTEIbHOTO CTAHAApTa CPETHETO
obmrero oopazoBanusi» (¢ u3M. u gom. ot 29 mexadbps 2014 r., 31 mexabps 2015 r., 29
utonsa 2017 r.).

3. Ilpukaz MwunoOpHayku Poccum «O BHeceHuMm wusMmeHeHud B DenepanbHbIN
TOCY/IapCTBEHHBI  00pa30BaTENBbHBIA CTAaHIAPT CpEAHEro oO0Iero oOpa3oBaHuUS,
YTBEPKIICHHBI TpuUKa3oM MUHHCTEpCTBA O0O0pa3oBaHuss W Hayku Poccuiickoii
®enepannu oT 17 mast 2012 1. Ne 413» ot 29 urons 2017 1. Ne 613.

4. HNudopMallmOHHO-METOIUUECKOE MMACHMO 00 AKTyaJIbHBIX  BOMIpPOCax
MOJIEpHU3AIMN cpeaHero mnpodeccuoHaibHOro oOpa3zoBanus Ha 2017/2018 r. —
http://www.firo.ru/

5. Koucruryuust Poccuiickoit ®@enepauun (MpuUHSITA BCEHAPOIHBIM TOJIOCOBAHUEM
12.12.1993) (c yueToM NOMNPABOK, BHECEHHBIX (efepalbHIMU KOHCTHUTYIIHOHHBIMU
3akoHamu P® o nmonpaskax Konctutynun P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008
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https://znanium.com/catalog/product/1012153
http://www.firo.ru/

Ne 7-©K3) // C3 P®. -2009. - 4. - Cr. 445.

6. ®denepanbhbiil 3ak0H OT 29.12. 2012 Ne 273-®3 (B pen. ¢peaepaibHbIX 3aKOHOB OT
07.05.2013 -99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013
Ne 203-®3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3,
or 05.05.2014, 84-d3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®3, ¢ u3m.
BHeceHHbIMU DenepanbHbiM 3ak0HOM 0T 04.06.2014 Ne 145-03) «O6 obGpazoBaHuu B
Poccuiickon @enepanum».

7. Ilpukaz MunucrepctBa oOpa3oBaHuss U Hayku P® «OO0 yTBep)kaeHUn
dbeneparbHOTO TOCYIapCTBEHHOTO OOpa3oBaTEIBLHOTO CTaHAapTa cpeaHero (IMOJIHOTO)
oO1ero oOpazoBanus» (3apeructpuponad B Muntocte PO 07.06.2012 No 24480).

8. IIpuka3z MunoOpHayku Poccuu ot 29.12.2014 Ne 1645 «O BHeceHUU U3MEHEHH B
[Ipuka3 MunuctepcTBa o6pazoBanus u Hayku Poccuiickoii @enepamnu ot 17.05.2012 Ne
413 “O06 yTBepxeHun (GeaepabHOro rocyIapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAapTa
cpeaHero (IoJIHOT0) 00IIero 00pa3zoBaHus .

9. Ilucemo JlemaprameHTa TroCyJapCTBEHHOM TMOJMTUKM B cdepe MNOArOTOBKH
pabounx kaapoB u JIIO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexomenaanMm 1O OpraHu3alMd TMOJYyYEHUsS CpeIHero oOuiero ooOpa3oBaHHs B
npenenax OCBOEHHUS O0pa3oBaTENbHBIX MPOTpaMM CpPEIHEro MpoQeccHuOHAIBLHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHHMs C Y4YeTOM TpeOOBaHUU
denepanbHbIX TOCYHapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U  IOJy4yaeMOM
npodeccun UM CIeUaNbHOCTH CPEAHET0 MPOodheCCUOHATBHOTO 00PA30BaHUS».

10. ®enepanbubiit 3ak0H ot 10.01.2002 Ne 7-d3 «O6 oxpaHe OKpyk)aroieu cpeab» (B
pen.ot 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 P®. - 2002. - Ne 2. - Cr. 133.

HHTepHeT- pecypcnl

1. www.fcior.edu.ru (DenepanbpHbIi EHTP HHHOPMAITMOHHO-00PA30BaTEIbHBIX
pecypcoB). wwww.dic.academic.ru (Axkagemuk. CoBapu U SHIIUKIIONE NN ).

2. www.booksgid.com (Books Gid. DnextponHas 6udauoreka). www.globalteka.ru
(I'mob6anrteka. I'mobanpHas OMOIMOTEKAa HAYYHBIX pecypcoB). www.window.edu.ru
(EnnHOE 0KHO IocTyna K o0pa3oBaTelbHBIM pecypcaM). www.st-books.ru (JIyummas
yaeOHas TuTeparypa).

3. www.school.edu.ru (Poccutickuii 00pa3oBaTenbHbIN MTOPTAI. J[OCTYITHOCTD,
KauecTBO, 3(P(HEKTHBHOCTb ).

4. www.rw/book (DnekTpoHHass OMOIMOTEYHAS CUCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3zoBatenbHble pecypcsl MHTEpHETA -DU3NKa).

5. www.school-collection.edu.ru (Enqunas xomneknus nudpoBbIX 00pa30BaTEIIHHBIX
pecypcoB).

6. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl 1o ¢pu3uke). www.nuclphys.sinp.msu.ru
(Anepnas ¢pusuka B Uatepuere). www.college.ru/fizika (IToaroroska k EI'D).

7. www.kvant.mccme.ru (Hay4YHO-TIOTYJISIPHBIN (DU3UKO-MAaTEeMaTHICCKUHN KypHAT
«KBant).
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4. KoHTposib M OLlEHKA pe3yJabTATOB OCBOEHHS JHUCHUILIHHBI

KoHTposib M oOmeHKa pacKphIBAIOTCA 4Yepe3 YCBOECHHbIE 3HAHUS U MPHOOpETEHHbIE

o0ydJaromumucs
npodeccuoHaIbHBIX

yMEHHUH,

KOMIIETEHITUH.

HalpaBJICHHbIE Ha
Komnerenmuu

GopmupoBanue

NOJDKHBI  OBITH

o0mux u
COOTHECEHBI C

NpeMETHBIME pe3ysbTaTtaMu. [l KOHTPOIIS U OLEHKH Pe3yIbTaToB 00yYEHHUS MPEenoaaBaTelb
BbIOMpacT (opMbl U METOAbl C y4eToM MnpodeccuoHanu3auud O00ydyeHHs MO Mporpamme

JTUCIIATUINHEI.

Kon u HaumenoBaHue
(opMupyeMbIX KOMIETeHIHi

Paznea/Tema

Tun oneHoYHBIX
MEpONpHATHH

OK 01. Beibupats crioco0bl
pelIeHus 3a/1a4
npodeccroHaIbHON

Pasnmen 1. Temsr 1.1., 1.2
Pasznen 2. Temnr 2.1., 2.2.
Pasnen 3. Temsr 3.1., 3.2.
3.5.

, 1.3
, 2.3.
3.3.

, 34,

aHaJM3a ¥ HHTEPIPETALNH
MHpOpMAIUK U

ACATENBHOCTH MPHMEHHTEIBHO | paynon 4 Tempr 4.1, 4.2,

KPa3IMYHBIM KOHTEKCTaM Pasgen 5. Temst 5.1., 5.2., 5.3.
Paznen 6. Temsl 6.1., 6.2.
Paznen 7. Tems1 7.1., 7.2.

OK 02. Ucnonp3oBaTh Pasmen 1. Temsr 1.1., 1.2, 1.3

COBPEMEHHBIE CPEICTBA Pasznen 2. Temn 2.1, 2.2., 2.3.

TIOMCKa, Paspmen 3. Temsl 3.1., 3.2., 3.3,

3.4., 3.5.
Pasmen 4. Temsr 4.1., 4.2.
5.2

Ha
TOCYapPCTBEHHOM S3bIKE

HH(bOpMaIlI/IOHHLIG Pasmen 5. Temsr 5.1., 5.2., 5.3.

TE€XHOJIOTHH Pasznen 6. Tems! 6.1., 6.2.

T BBITIOJHEHHMS 3334 Pasmen 7. Tems 7.1., 7.2.

npodecCHOHaTbLHOM

IEeATEILHOCTH

OK 03. [InanupoBats u Pasmen 1. Temsr 1.1., 1.2, 1.3

peanusoBbiBath co0ctBennoe | Pasgen 2. Temnr 2.1.,2.2., 2.3.

npoQeccHoHaNbHOE U Pazpen 3. Temnr 3.1, 3.2, 3.3,

JTMYHOCTHOE Pa3BHTHE, 3.4.,3.5.

[pe AIPUHIMATEIBCKYIO Pasnen 7. Temsr 7.1., 7.2,

IEeATeTBHOCTD B

npodeccuoHanbHOM cdepe,

UCII0JIb30BATh 3HAHHUS 110

(hvHAHCOBO TPAMOTHOCTH B

Pa3MMYHBIX KU3HEHHBIX

CUTYaITUIX

OK 04. DddextuBHO Pasmen 1. Temsr 1.1., 1.2, 1.3

B3aMMOJIEHCTBOBATE 1 Pazgen 2. Temnr 2.1., 2.2., 2.3.

paboTaThB KOMIEKTHBE gaZ)leg % Tewst 3.1, 3.2, 3.3,

KOMaHJC Paznen 4. Tems1 4.1., 4.2.
Pasnmen 5. Tems1 5.1., 5.2., 5.3.
Pasnen 6. Temsl 6.1., 6.2.
Pasmen 7. Tems1 7.1., 7.2.

OK 05. Ocymectnsars yerayto | Pasmen 1. Temsr 1.1., 1.2, 1.3

7§ Pasnmen 2. Temsr 2.1., 2.2., 2.3.

MMCbMEHHYI0 KoMMyHuKarmio | Pasgen 3. Temsr 3.1., 3.2, 3.3,,

3.4.,3.5.

- YCTHBIH OIIPOC;

- (pOHTANbHBIH OIPOC;
- OlEHKa
KOHTPOJBHBIXPA0OT;

- HaOIIo/IeHNE 32
X0JIOMBBITIOJTHCHHSI
nabopaTopHBIX paboT;
- OLICHKA
BBIIIOJTHEHHS
nabopaTOpPHBIX

pabor;

- OIICHKA MPAKTHYECKUX
pabot (pereHus
KaueCTBEHHBIX,
PACUETHBIX,
po¢eCCHOHATIEHO
OpHEHTUPOBAHHBIX
3a/1a4);

- OIICHKA

TECTOBBIX

3aJaHuM;

- Ha0II0/IeHUE 32 XOI0M
BBITIOJTHEHUS
WHIUBUYaTbHBIX
TIPOEKTOB U OIICHKA
BBITIOJTHEHHBIX
TIPOEKTOB,;

- OIICHKA BBITIOJTHEHHS
JIOMAIITHAX
CaMOCTOATEIHHBIX
pabor;

- HaOIIoieHNE U
OIICHKAPECIIECHUS KEHic-
3a1a4;
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Poccuiickoit Depepanyu ¢
y4eTOM 0COOEHHOCTEH

Pasnen 4. Temer 4.1., 4.2.
Paznen 5. Temn 5.1, 5.2, 5.3.

- HabMroIeHue U
OLICHKAIEII0BOU UIPBI;
- muddepeHpoBaHHbI
il 3a4eT.

conuanbroro u Kympryproro | Paszen 6. Tembi 6.1., 6.2,
KOHTEKCTA Paspen 7. Temsr 7.1., 7.2.
OK 07. CozeiicTBOBATH llzemlen % %eMH % % % g, 12%
y azzien 2. Tembl , 2.3,
COXPAHCHIIO OKPYAAIOMEN | pyyon 3 Tewpt 3.1, 3.2, 33,
Cpeiibl, pecypcochepexenno, | 3 4 '35,
NPUMEHSATH 3HAHUS 00 Paguen 4. Temni 4.1.,4.2.
V3MEHEHUH KITMMATa, Paznen 6. Temsl 6.1., 6.2.
Pazmen 7. Tems 7.1., 7.2.

TIPUHIUTIBIOEPEKITUBOTO
TIPOU3BO/ICTBA, Y PEKTUBHO
JIEUCTBOBATh B UPE3BBIYANHBIX
CUTYaIUAX

I1K 1.3. CoueraTh 1IBETa, CTHIIN,
MOTHBBI, MaTePHAJIBI U
aKceccyapsl JUIsl CO3aHus
FapMOHUYHBIX MOJCIIEH.

[1K 2.2. MoaenupoBath U31€IUs
pa3IUYHBIX BUIOB Ha 0a30BOM
OCHOBE.

[1K 3.3. OcymiecTBasTh moadoop
000pyI0BaHUS MPHU pa3paboOTKe
TEXHOJIOTHYCCKUX MPOIIECCOB.

Pasmen 1. Temsr 1.1., 1.2,
Pasmen 2. Temsr 2.1., 2.2.
Pasmen 3. Temsl 3.1., 3.2.

3.4., 35.

Paznen 6. Temsl 6.1., 6.2.

1.3
,2.3.
, 33,
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