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1. OBILASI XAPAKTEPUCTHUKA PABOUYE ITIPOT'PAMMBI
OBIEOBPA3OBATEJIbHOU JUCHUIIVIMHBI «®PU3NUKA»

1.1.  MecTo IMCHUILIHHBI B CTPYKTYpPe OCHOBHOM NpogeccnoHaIbHOi
o0pa3oBaTe/IbHON NPOTrPaMMBbI

Ob6meoOpa3oBatenbHas  guciuminHa — «Pusnukay  SBISETCS  00s3aTelNbHOW  YacThiO
obmieoOpazoBarenpbHOro IuKiIa odpazoBarenpHOi mporpammbl CIIO B coorBerctBUu ¢ ®I'OC mo
crienranbHOCTH 43.02.17 TexHoI0rust UHAYCTPUHU KPACOTHI.

Pabouas mporpamma o0mieo0pazoBaTeIbHON AUCHUIUIUHBL «DHU3UKa» B IMpenenax OCBOCHUS
o0Opa3oBaTesbHON MpOorpaMMbl cpeaHero npodeccruonanbHoro odpaszoBanus (nanee - CIIO) na Gasze
OCHOBHOTO 00111ero o0pa3oBaHus pa3paboTaHa C LEIbI0 COBEPUICHCTBOBAHUS MOIX0A0B K PeaIH3aliu
TpeboBaHui cpemHero oOmiero ooOpazoanus (mamee — COQO) B mpepenax OCBOCHHS OCHOBHBIX
00pa3oBaTEeNbHBIX IPOTPAMM CpEeIHEro MpoeCcCHOHATBFHOTO 00pa3zoBaHMs (IIPOrpamMM MOJATOTOBKU
KBIM(ULIUPOBAHHBIX pabouuX (CIyXKallKx), MPOrpaMM MOJTOTOBKH CIEHUAINCTOB CPEAHETO 3BEHA)
U HamnpaBjeHa Ha COBEPIICHCTBOBAHME OpPraHM3allMM OOy4YeHMS NAaHHOW IHCLUMIUIMHE, a TaKkKe Ha
o0ecrieueHrne MPEEMCTBEHHOCTH OCHOBHBIX O0Opa30BaTENIbHBIX MPOrPaMM CpPEIHEro oOHIero u
CpeaHero npogeccuoHaIbHOTO 00pa30BaHMS.

HopMaTuBHyI0 MpaBOBYIO OCHOBY peaiH3alliil CpeAHero oOmiero odpazoBaHus, B Mpelenax
OCBOGHHUSI OCHOBHBIX 00pa30BaTENIbHBIX MPOTpamMM CpenHero mnpodecCHOoHaIbHOr0 00pa3oBaHMs,
COCTaBJISIIOT:

— @enepanpubiii 3akoH oT 29.12.2012 1. No 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Oenepanun» (B pen. Peaepanbuoro 3akoHa ot 24.09.2022 N 371-D3);

— Ilpuxa3z MunoOpuayku Poccun ot 17.05.2012 1. Ne 413 «O0 yrBepxkaeHHH (enepalbHOTro
roCy/IapCTBEHHOI'O0 00pa3oBaTeNbHOIO cpenHero obmero obpaszoBanusi» (B pexd. I[Ipukasa
Munnpoca ot 12.08.2022 N 732-®3);

— Ilpuka3z MunuctepctBa npocseuienust Poccuiickoit ®@eneparuu ot 24.08.2022 Ne 762 «O6
yrBepxaeHun llopsika opraHu3aluu U OCYIIECTBICHHS 00pa30BaTENIbHON JESITENbHOCTU 1O
00pa3oBaTeNbHBIM IPOTPaMMaM CpeIHETo MPOo(hecCHOHATBHOTO 00pa30BaHUNY;

— Ilpuka3z Munnpocsemenust Poccun ot 23.11.2022 Ne 1014 «O06 ytBepxkaeHuu deaepanbHOR
00pa3oBaTeNbHON MPOTrPaMMBbI CpeTHET0 001Iero 00pa3oBaHUmY;

— Pexomenpanmmu MunnpocsenieHuss PO ot 01.03.2023 Ne 05-592 no peanuzanuu CpeIHETO
oOmiero oOpa3oBaHMsl B TMpefeliax OCBOEHHS O00pa30BaTeNbHOW MPOrpaMMbl CPEIHErO
poheCCHOHATLHOTO 00pa30BaHMSL.

B ocHoBe yueOHON nuctuiuinHbl «Pu3nKay JeKUT YCTaHOBKA HA (HOPMHUPOBAHHE Y CTYIEHTOB
CUCTEMBI 0a30BbIX MOHATUN (PU3UKU M MPEJCTaBICHUI O COBpEeMEHHOW (U3NYECKON KapTHHE MUpa, a
TaKke BBIPAOOTKA YMEHUN MPUMEHATh (U3HUECKUE 3HAHUA KaK B MPOGECCHOHATHHOU JIeATEILHOCTH,
TaK U JUIA pelIeHus )KU3HEHHbIX 3a/1a4.

MHorve mnonoxeHus, pa3BUBaeMble (DU3HKOM, paccCMaTpUBAIOTCS KaK OCHOBA CO3JAaHUS U
UCIONIb30BaHUsl HH(DOPMAIMOHHBIX M KOMMYHUKAlMOHHbIX TexHojoruit (MKT) — onpHoro wus
HauboJsee 3HAaUMMBbIX TEXHOJIOTMYECKUX TIOCTHKEHUN COBPEMEHHOMN IIUBUIIN3AIUH.

Odu3uka JaeT KoY K MOHMMAHWI) MHOTOYHCIIEHHBIX SIBICHHM U MPOIECCOB OKPYXKAIOIIETO
MHUpa (B €CTECTBEHHO-HAYYHBIX O0JIaCTSAX, COLMOJIOTHH, SKOHOMHUKE, SI3bIKE, JIUTeparype u ap.). B
¢busuke GOpMHUPYIOTCS MHOTHE BUJBI ACSITENLHOCTH, KOTOPbIE HMEIOT MeTalpeIMeTHBIN xapaktep. K
HU, TEPBYIO OYepelb, OTHOCATCSA: MOJIEIMPOBAHUE OOBEKTOB U MPOIECCOB, MPUMEHEHHUE OCHOBHBIX
METOJIOB TIO3HAHMS, CHCTEMHO-MH()OPMAIMOHHBIA aHanu3, (OpPMyIUpPOBAHHME THUIOTE3, AHAIU3 U
CHUHTE3, CpaBHEHHUE, O0000IIeHHEe, CHUCTEMaTH3allls, BBISIBICHHE MPUYUHHO-CIIECICTBEHHBIX CBS3EH,
MOWCK AaHaJIOTOB, YIpaBlieHWE OOBEKTAMH M IMpoleccaMu. MIMEHHO 3Ta AWCHMILIMHA TO3BOJSET
MMO3HAKOMHUTH CTYJCHTOB C HAayYHBIMH METOJaMH TO3HAHHS, HAYYUTh WX OTIUYATH THIIOTE3y OT
TEOPUH, TEOPHIO OT IKCIIEPUMEHTA.

®u3uka UMeeT OueHb OONBIIOE M BCEBO3PACTAIOLIEE YHCIIO MEXAUCLUMILIMHAPHBIX CBS3EH,
MpUyYeM, Ha YpOBHE KaK MOHSATHUHHOrO ammapara, Tak ¥ HHCTpyMeHTapus. Cka3zaHHOE IO3BOJISIET
paccMaTpuBaTh QU3NKY KaK METAIUCIUIIINHY, KOTOpasl MPEAOCTaBISICT MEKIUCIUIUIMHAPHBIN S3BIK
JUTSL OTTUCAHMsI HAYYHOUM KapTUHBI MHpA.

®usuka sBISETCS CUCTEeMOOOpa3yromuM (aKTOpOM ISl €CTECTBEHHO-HAayUHBIX Y4YeOHBIX
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IPEIMETOB, IOCKOJbKY (U3MUECKHe 3aKOHBI JIeKaT B OCHOBE COJCpXKAaHMUA XHMHH, OHOJIOTH,
reorpaduy, acTPOHOMHHM U CIEUUATIbHBIX AUCHMIUIMH (TEXHUYECKash MEXaHHKa, AJIEKTPOTEXHHKA,
AJIEKTPOHUKA U JIp.). YueOHas aucuuiuimHa «PU3nKa» co3JaeT YHUBEPCAIbHYIO 0a3y Uil U3y4eHUs
o0nienpogecCHOHaNbHBIX U CIIEHHUaIbHBIX AUCHUUIUIMH, 3aKiIaabiBas GyHIaMEHT AJIs MOCIEIYIOIIEro
00y4eHHs CTYACHTOB.

OO6nagast TOTUYECKOM CTPOMHOCTBIO U OMHPAsCh HAa SKCIEpUMEHTaNIbHBIE (DaKThl, ydeOHas
mucuuiuiiHa «Pusuka» (GopMuUpyeT y CTYyAEHTOB MOAJIMHHO HAaydHOEe MHUpOBo33peHue. Pdusnka
SBJIIETCS OCHOBOM Y4€HHUS O MaTepHaIbHOM MHpPE U peliaeT mpodiieMbl 3TOro MHUpa.

N3yuenne ¢us3uku B NMpo(hecCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHMU3ALUAX, PEATH3YIOLINX
00pa3oBaTeNbHYIO MPOrpaMMy cpeaHero oomiero oopazoanus B npenenax ocoenus OITOIT CIIO na
06a3e OCHOBHOrO 00Imero oOpa3oBaHMsA, MMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT PO
npodeccnoHanbHOTO 00pa30BaHUA. DTO BhIpAXKAaeTCs B COAEPKAHUU OOYYEHHUS, KOJIMYECTBE YaCOB,
BBIJICJIIEMOM Ha U3yYCHHE OTJCIBHBIX TEM IIPOTPaMMBbI, INTyOWHE UX OCBOCHUS CTYACHTaMH, 00beMe U
XapakTepe MPaKTUYECKUX 3aHITHI, BUJaX BHEAYIUTOPHOI CaMOCTOATENbHON PabOThI CTYICHTOB.

Teopernueckue cBepeHuss Mo (U3MKE JOMONHSAIOTCS JAEMOHCTpPAlMAMH W JaOOpaTOPHBIMH
paboramu. W3ydyenuwe o06meoOpa3zoBaTebHON y4ueOHOM aucHUIUIMHBL «DU3uKa» 3aBeplIaeTcs
MOJIBe/ICHUEM UTOrOB B (hopMe audHepeHIIMPOBAHHOTO 3aUeTa/IK3aMeHa B paMKax MPOMEXKYTOUHOM
arrectaiuu cryneHTtoB B mporecce ocBoeHuss OIIOII CIIO ¢ momydeHueM cpeaHero OOMIero
oOpa3oBaHHs.

BaxubiM  3Tamom 3¢ dekTuBHOrO 00pa30BaTEIBLHOrO TpoIlecca SABISCTCS  (QU3HUSCKUN
SKCIIEPUMEHT, CTUMYIUPYIONINI aKTUBHYIO IMO3HABATEIbHYIO NESTEILHOCTh M TBOPUYECKH MOAXOJ K
nony4yenuto 3HaHui. [Ipu TpagunmoHHBIX (opMax 0Opa30BaTENBHOTO MPOIECCa TaKask BO3MOXHOCTD
peai3yeTcss B XOJ€ BBINOJHEHUS HEOOXOJUMOro KOMIUIEKCa Ja0OpaTopHbIX paboT WU
MIPAKTHUYECKUX 3AHATHH.

[Ipn mpoBeneHUM IEMOHCTpALMiA, JTAOOPATOPHBIX pPabOT, MPAKTUYECKUX 3aHATUH MOTYT
HCII0JIb30BaThCS PA3IMYHbIE UHTEPAKTUBHbBIE TEXHOJIOTHU.

bnaromaps ucnonp30BaHUIO0 KOMITBIOTEPHBIX MOJIENICH U aHUMAIIU KOMITBIOTEP MPEOCTaBIsSET
CTYJIEHTaM IIpU BBIIIOJIHEHUU BUPTYAJIbHON JiIabopaTOpHOW pabOThl YHUKAJIbHYIO BO3MOXKHOCTb
BU3YyaJIH3allUU YIPOIIEHHON MOJENTH pealbHOro sBieHus. [Ipu 3TOM MOXKHO MO3TANHO BKIIOYATh B
paccMOTpeHHE JTOTIOTHUTEIbHBIE (PAKTOPBI, KOTOPBIE MTOCTETIEHHO YCIOKHSIIOT MOJIEb U MPUOIHKAIOT
ee K peailbHOMY (usnueckoMy mpoueccy. Kpome Toro, KOMIbrOTep MHO3BOJSET MOJAEIMPOBATH
CUTyalluu, Hepealn3yeMble B (DU3MUECKHUX SKCIepuMeHTax. B BupTyanbHOW cpele mnpeacTaBleHb
pasnuuHble Mojienu. HekoTopble M3 HHMX OPHUEHTHPOBAaHBI HAa OTPAOOTKY y CTYAEHTOB OTJIEJIbHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUH (TpeHakepbl, KOHCTPYKTOPHI); APyrue MOMOTAIOT U3ydarh (pu3nueckue
SBJICHUSI, HEJOCTYIHBIE JUIsI BOCIPOM3BENCHMS B YCIOBHMSX MMEIOUIEHCS JabopaTOpHM; TPETbU
CO3/1al0T YCJIOBHUS Ul CaMOCTOSITEIbHOIO MOJIETMPOBaHUS 00ydyaeMbIM pa3HOOOpa3HbIX (U3NYECKUX
CUTYyaLUi.

Kak mnoka3piBaeT OMNBIT, NPUMEHEHHE TOJBKO TPAAUIIMOHHON METOAMKU IPOBEACHUS
(GU3MYECKOTO HKCHEPUMEHTa MPUBOJUT K HU3KOMY YPOBHIO YMEHMH M HPAaKTUYECKUX HaBBIKOB,
CTYZEHTOB 110 (PU3UKE, TaK KaK HE BCE YMEIOT:

— aHaNIM3MpOBaTh, MOHUMATh M MHTEPIPETUPOBATh I'paUKU U TaOJUIBI, MMOIYyYEHHBIE B XOJ€
HKCHEpUMEHTa (He YMEIOT MCIOJIb30BaTh MOJIYYE€HHBIE 3HAHUS MO airedpe M reoMeTpUu IMpH
U3Y4eHUH (PU3UKN);

—  0OBACHATH CyTh (PU3NYECKUX SIBICHUH (CIaObIil CJIOBApHBIN 3amac TEPMUHOIOTUY 110 (PU3HUKE);

— TIOHMMaTh 3aKOHOMEPHOCTH (U3NYECKUX MPOLECcCOB (HE BUAAT MPUUYMHHO-CIEICTBEHHBIE
CBSI3H);

— CaMOCTOSATENbHO J00bIBaTh HY)KHYIO MH(OPMAIMIO U3 Pa3IMYHBIX UCTOYHUKOB, B TOM YHCIIE
AJIEKTPOHHBIX (CJ1a00 pa3BUTHI HABBIKM CaMOCTOATENbHOM padoThI ¢ T1K).
Brinenepeuncienable mpo0enbl B 3HAHMSIX BIUSAIOT Ha (opmupoBaHuE HHGOPMAIMOHHOMN

KOMIIETEHTHOCTH U YpOBEHb OOYYEHHOCTH CTYIEHTOB 1o ¢usuke. Ilpu mpoBeneHun ¢unuecKux
OKCIIEPUMEHTOB U (PPOHTAJIBHBIX J1a0OpaTOPHBIX pabOT, HCMONb3ysl BHUPTyaJlbHbIE MOJEIH
MOCPEJICTBOM KOMITBIOTEPA, MOXKHO HAayYUTh CTYJEHTOB CaMOCTOSITEIbHO JOOBIBATH 3HAHHS B XOJ€
(bU3MYECKOT0 SKCIIEPUMEHTA Ha BUPTYaIbHBIX MOJEISX.



KoMnbroTepHbIi 3KCIEPUMEHT CHOCOOCH OMOJIHHUTH <«AKCIEPUMEHTAIBHYIO» YacTh Kypca
GU3MKN U 3HAYUTENBHO TMOBBICUTh A(PQGEKTUBHOCTh 3aHATHH. [Ipu ero MCHoab30BaHUU MOYKHO
BBIWICHUTh TJIABHOE B SIBJICHUM, OTCEYb BTOPOCTENEHHBIE (aKTOPHI, BBIIBUTH 3aKOHOMEPHOCTH,
MHOTOKPaTHO TIPOBECTH HCIBITAHHE C HM3MECHACMBIMU IApaMETPAaMH, COXPAHHUTb pE3YyNbTAThl H
BEPHYTHCS K CBOMM HCCIIEIOBAHHUSM B yJJOOHOE BpeMsl.

B KkoMmMIbIOTEpHOM BapHaHTE MOXXHO IPOBECTH 3HAUUTEIbHO OOJbllee KOJIMYECTBO
JKCIIEpUMEHTOB. boisiee Toro, pabora CTYAEHTOB C KOMIBIOTEPHBIMH MOJEISIMH YpPE3BbIUANHO
II0JIE3HA, TaK KaK OHM MOTYT CTaBUTb MHOTOYMCIIEHHBIC BUPTYaJbHBIC ONBITBI M AAKE IMPOBOJUTH
HEeOOJIbIINE UCCIICAOBAHMS.

1.2. Hean u miiaHupyemMbie pe3yjabTATbl 0CBOEHHS JUCHMILIUHbI.
1.2.1. LHeau 061meodpa3oBareibHOM JUCHUNIMHBI

Copnepkanue mnporpammbl 0011€00pa3oBaTeNnbHON AuCHUIUIMHBL DU3KMKa HANpaBlIeHO Ha
JOCTUKEHHE CIEAYIOUINX LeJlei:

— (opMupoBaHME Yy CTYAEHTOB YBEPEHHOCTH B LEHHOCTH OOpa30BaHUs, 3HAYUMOCTH
¢bu3nyeckux 3HAHUM Ui COBPEMEHHOI0 KBaJIM(UUMPOBAHHOIO CIELHAIUCTa IpU
OCYIIECTBICHUH €T0 NMPO()eCCHOHAIBHON AEITEeIbHOCTH;

— (opMupoBaHHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH;

— OBJIaZICHHE crenupuUecKo cucreMo (U3NYECKUX [OHATUH, TEPMUHOJOTHEH WU
CHMBOJINKOH;

— OCBOEHHE OCHOBHBIX (PM3NYECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJQJICHHE OCHOBHBIMH METOJaMHM HAy4yHOrO ITO3HAHUS MPUPOIbI, HCIOJIB3YEMBIMH B
¢usuke (HabOirojeHue, OMUCAHWE, W3MEPEHHUE, BBIABIDKEHHE THIIOTE3, IPOBEICHHE
HKCHEPUMEHTA);

— OBJAJICHHE YMEHUAMU O0O0OpabaThiBaTh JlaHHBIE SKCIIEPUMEHTA, OOBSACHATH IOJIyUYECHHBIE
pe3ysibTaThl, YCTaHABJIMBATh 3aBUCUMOCTH MEXIy (QU3NYECKUMH BEIMYMHAMU B
Ha0JII01aeMOM SIBJICHUH, JIeJIaTh BHIBOJIBI,

— (opMupoBaHHE yMEHUS peliaTh GU3NIECKUE 3a/1a4H Pa3HBIX YPOBHEH CII0)KHOCTH;

— pa3BUTHE 103HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEN B
nporecce MpUoOPETeHNsl 3HAHUH € UCTOJIb30BaHUEM PA3IMUHBIX UCTOYHUKOB MH(OpMaIK
U COBPEMEHHBIX MHQOPMAIIMOHHBIX TEXHOJIOTHH; yMeHul (opMynnpoBaTh 1 00OCHOBBIBATH
COOCTBEHHYIO MO3MIHMIO 1O OTHOUICHHUIO K (u3nyeckod HH(opManuu, moiaydaeMod u3
Pa3HbIX UCTOYHHUKOB;

— BOCNHTaHHE YyBCTBA FOP/IOCTH 32 POCCUHCKYIO (PU3MUYECKYIO HAYKY.

OcBoenue kypca O/l «®u3nka» npeanonaracT pelieHue CIeIyolnxX 3a1a4:

— mnpuoOpeTeHre 3HaHUM O (QyHIAMEHTAJIbHBIX (PU3MYECKHX 3aKOHaX, JEKAIIUX B OCHOBE
COBpEMEHHOM  (U3MYECKOM KapTHMHBI MHUpPA, TPUHIUIOB JIEHCTBUS TEXHUYECKUX
YCTPOMICTB M MPOU3BOACTBEHHBIX IPOILIECCOB, O HanOosee BaXKHBIX OTKPHITHAX B 0OJIACTH
(U3MKH, OKa3aBIINX OINpPENEIOIIee BIUSHUE Ha pa3BUTHE TEXHUKH U TEXHOJIOTHH;

— INOHMMaHWe  (U3MYECKOM  CYIIHOCTH  SIBIEHUH, MNpOSBISIIOIIMXCA B paMKax
IIPOU3BOJICTBEHHON JIEATENBHOCTH;

— OCBOEHME CIIOCOOOB HCIMOIb30BaHUS (U3NYECKUX 3HAHUM 71 pelIeHUs] MPAaKTUYECKUX U
npodeccuoHaNbHBIX 3a/1a4y, OOBSICHEHMsI SBICHUM MPUPOJbI, IPOU3BOJICTBEHHBIX U
TEXHOJIOTHYECKUX MPOLECCOB, MPUHIIUIIOB ACHCTBHS TEXHUYECKUX MPUOOPOB M YCTPOUCTB,
oOecrnieueHns 0€30MacHOCTH MPOU3BOACTBA U OXPaHbl IPUPOIbBL;

— (opMupoBaHHE YMEHUH pelIaTh yueOHO-MIPAKTUYECKHE 3a1aui (PU3UYECKOTO COACPIKaHUS C
y4€TOM NMpoQecCHOHANbHON HANPaBIECHHOCTH;

— MpHUOOpETeHHE OMbITa MO3HAHMS M CAMOIO3HAHUS; YMEHUH CTaBUTh 3a/laud U pelaTh
npo6IeMbl ¢ yU4ETOM NMpodhecCHOHAIbHOM HaNpaBIeHHOCTH;

— (QopmupoBaHue yMEHUM HCKaTh, aHaJIU3UpOBaThb U oOpalaThiBaTh  (PU3MUECKYIO
nuHpopMalnio ¢ y4€ToM npoheccuoHaTbHON HaPaBIEHHOCTH;

— MOATOTOBKA  CTYJEHTOB K  YCIENIHOMY OCBOCHMIO JUCUMIUIMH M MOAYJIEH
npoeCCHOHATBHOTO LUKJIa: (OPMHUPOBAHME Yy HUX YMEHMH M OIBITA JIESTEIBbHOCTH,
XapakTepHbIX JUIs crienranbHOCTH 43.02.17 TexHoIorus MHAYCTPUN KPacoThl, MOIy4aeMoi
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B IpodecCroHaIbHON 00pa3oBaTeIbHON OpraHU3alty;

MOATOTOBKA K  (OPMHUPOBAHHIO OOMIMX KOMIIETCHIMM  OyayIero  CreruaiucTa:
camMo00pa3oBaHusl, KOMMYHHUKAIUHU, MPOSBIECHUS TPaXIaHCKO-MAaTPUOTUYECKON MO3UIUH,
COTPYQHUYECTBA, MPUHATHS PEIICHUH B CTAaHJAPTHOM W HECTAaHAAPTHOW CHUTYaIUsX,
MIPOEKTUPOBAHMSI, MpOBeACHUsS (u3nueckux usmepeHui, 3pdexTuBHOr0 M 0e30macHOro
WCIOJIb30BAHUS PA3IMYHBIX TEXHUYECKHX YCTPOWCTB, COONIOECHUS MPABUI OXPaHBI TPYya
pu paboTe ¢ GU3NISCKUMH MPUOOpaMH U 000PYTOBAHUEM.

OcoOeHHoCcTh (OPMUPOBAHUS COBOKYITHOCTH 33134y W3Y4YeHHsS] (DU3WKU JUISI CHCTEMBI
CpeqHero npogeccuoHaAIbHOIO 00pa30BaHMsI 3aKIIIOYAETCS B HEOOXOJIMMOCTU pealn3anun
npodeccnoHaTbHOM HANpaBIEHHOCTH peIIaeMbIX 3a7ad, ydéra OcoOeHHOCTeH cdepsl
JEeSITeIbHOCTH OyIyIIUX CIIEHHATNCTOB.

B pe3ynbTaTe 0OCBOCHHS TUCITUTUIMHBI CTYICHT J0JIK€H 3HATD!

CMBIC TOHATUN: (u3MUeckoe sBIEHHE, TUIOTE3a, 3aKOH, TEOpHus, BEIIECTBO,
B3aMMOJICIICTBUE, JJIGKTPOMArHUTHOE TIOJie, BOJIHA, (POTOH, aroM, aTOMHOE SfJIpo,
MOHU3UPYIOIINE H3ITYICHHUS,

CMbICT (PU3UYECKHX BEIMYUH: CKOpPOCTb, YCKOpDEHHME, Macca, CHJia, HUMIIYJbC, padora,
MEXaHWYeCKas »DHEpPrus, BHYTPEHHsS OHEprusi, aOCONMIOTHAs TeMIleparypa, CpexHss
KHHETUYECKAsT DJHEPIrWsl 4YaCTHIl BEMIECTBA, KOJUYECTBO TEIUIOTHI, JJICMECHTAPHBIN
ANEKTPUUYECKUH 3apsi]I;

CMBICT (U3MYECKUX 3aKOHOB KIACCHYECKOH MEXaHWKH, BCEMHUPHOTO TATOTEHUS,
COXPAaHCHUS DHEPrUHW, HWMITyJIbca U  DJJEKTPUYECKOTO  3apsna, TEPMOIMHAMUKH,
ANEKTPOMArHUTHOW UHAYKINH, oTodhDekTa;

BKJIQJ] POCCUMCKHX ¥ 3apyOCKHBIX YUCHBIX, OKAa3aBIIMX HAHOOJIbIIEE BIUSHUE HA PA3BUTHE
bu3uKy.

B pesynbTaTe 0OCBOCHHMS TUCIIUILIUHBI CTYICHT 10J15Ke€H YMETh:

MIPOBOIMTH HAOJIIOICHUS, INITAHUPOBATH M BBITIOIHSTEH SKCIICPUMEHTHI,

BBIIBUTATh THIIOTE3bI U CTPOUTH MOJICIIH,

MIPUMEHSTH MOJIy4eHHbIE 3HaHUSI 10 (PHU3UKe A1 OOBSICHEHHS pa3HOOOPa3HBIX (PU3UUECKHUX
SIBIICHUW U CBOWCTB BEIIIECTB;

MIPAKTUIECKH UCITOJIb30BaTh (PU3HUECKUE 3HAHUS;

OIICHUBAThH JOCTOBEPHOCTh €CTECTBCHHO-HAYYHOU WH(OPMAIINH;

HCIIOJIb30BaTh IMPUOOPETCHHBIC 3HAHUS W YMEHHS JUIS PEHICHUS TMPAKTHYECKUX 3a1ad
MMOBCETHEBHOMN JKH3HH, 00ecreYeHusT 0€30TIaCHOCTH COOCTBEHHOMW >KHM3HH, PAIIMOHATBHOTO
MIPUPOIONOIB30BAHUS U OXPAHBI OKPYKAIOIIEH Cpebl.

OITUCHIBATh U OOBSICHSITH (PH3MUIESCKUE SBIICHHS U CBOWCTBA TEJ: CBOHCTBA ra30B, )KUIKOCTCH U
TBEPABIX TEJN, JIEKTPOMATHUTHYIO WHAYKIIHIO, PACIIPOCTPAHEHUE JJIEKTPOMArHUTHBIX BOJTH;
BOJTHOBBIE CBOVICTBA CBETA; M3ITyYEHHUE U MOTJIOIIEHHE CBeTa aTOMOM; (hoTod(h(PexT;

OTJIUYATh THITOTE3bI OT HAYYHBIX TCOPHIA,

JIeNaTh BBIBOJIBI HA OCHOBE SKCIIEPUMEHTANIBHBIX JaHHBIX;

MPUBOJUTH TMPUMEPHI, TOKA3bIBAIOIINE, YTO HAONIOACHUS U OKCIEPUMEHT SIBISIOTCS
OCHOBOM Ui BBIIBIDKEHUS THUIOTE3 W TEOPUM, TO3BOJSIOT MPOBEPUTH HUCTHHHOCTH
TEOPETUYECCKUX BBIBOJIOB; (PU3MYECKas TEOPHUS JaeT BO3MOXKHOCTH OOBSCHSTH H3BECTHBIC
SIBIIGHUSI IPUPOJIBI U HAyYHBIE (DAKTHI, IPECKA3HIBATH €Ille HEU3BECTHHIC SIBIICHUS;
MPUBOJUTH TPUMEPHI MPAKTUYECKOTO WCIOIB30BaHUS (DU3HUSCKUX 3HAHWW: 3aKOHOB
MEXaHWKH, TEPMOJUHAMUKHA U DJJIEKTPOJMHAMUKHA B JHEPreTHKE; pPA3JIMYHBIX BHUJIOB
ANEKTPOMATHUTHBIX W3IYYCHHHA JUIsI Pa3BUTHSA PAId0 U TEICKOMMYHHKAIUH, KBaHTOBOMN
(U3HUKY B CO3JIAaHUU SITCPHON SHEPTETHKH,1a3ePOB;

BOCIIPUHMMATh W Ha OCHOBE IIOJIYYCHHBIX 3HAHMW CaAMOCTOSITENIbHO OIIEHHUBATh
uHpopmanuto, coaepxaimyrocs B coobmenusx CMU, MuTepHeTe, HayYHO-TIOMYNISPHBIX
CTaThsIX.

MIPUMEHSITH MTOJIYY€HHBIC 3HAHUS I PelIeHus] GU3NYECKUX 3a/1ay;

OTIpEeCTIATH XapakTep GPU3ndecKkoro mnpoiecca no rpaduky, Tadnuie, Gopmye;

M3MEPATh P (PU3UUECKUX BEITUYHH, MPEJCTABIISAS Pe3yIbTaThl U3MEPEHUH C YYETOM HX
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IIOIPELIHOCTEM.

1.2.2. [Inanupyemble pe3yabTaThbl 0CBOCHHS 00111€00pa30BaATEIbHOM JUCHUILUIUHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne aqucnurinHa umeet npu popmupoBanuu OK u T1K.

Kox n HaumeHnoBanue
(¢popmupyembIX
KOMIIeTeHIH

OK 01.

Br16upats ciocoOsbI
perieHus 3a1a4y
npodeccnoHanbHOM
NEeSATEIbHOCTH
MPUMEHHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM

IInanupyemble pe3ybTaThl 0CBOCHHS THCIUTIIUHBI

Oomue

B yacTu TpyaoBoro
BOCIIUTAHMS:

- TOTOBHOCTb K TPY/1y, OCO3HAHHUE
IIEHHOCTH MacTepCTBa,
TpyAOI00HE;

- TOTOBHOCTh K aKTUBHOM
JIeATEIIbHOCTH TEXHOJIOTHYECKOMN
1 COIMAIbHOM HAINPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATH,
IJIAHUPOBATh M CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JICSITEILHOCTD;
- HHTEPEC K pa3IMUYHbIM chepam
npohecCuoHaILHOMI
JeATEeIIbHOCTH,

OBJ1ajiIeHHe YHUBEPCAJIbHBIMH
Y4eOHbIMH MO3HABATEIbHBIMH
JeHCTBUSIMM:

a) 0a30BbIe JJOTHUYECKHE
JefiCTBUA.

- CaMOCTOSITEIILHO
(dbopMynupoBath 1
aKTyaJM3UpOBaTh IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBAThH CYIIECTBEHHBIH
MIPU3HAK WK OCHOBAHUS JJIs
CpaBHEHHUS, KIIacCU(PUKALIUU U
0000IICHHS;

- ONIPEAEIAThH LIeNIU JeATENbHOCTH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH
UX JOCTUKEHUSI;

- BBISIBJISIT 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTbH KOPPEKTHUBHI B
JeATeIIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YyJbTATOB
[IETISIM, OTICHUBATh PUCKH
MOCIEICTBUH JEATEIbHOCTH;

- pa3BUBATh KPEAaTUBHOE
MBIIIJICHHE TIPH PEIICHUN
YKU3HEHHBIX TIPOOIEM

0) 0a3oBbIe HCCJIEA0BATEIbCKHE
JNeCTBUA:

- BJIaJIETh HaBBIKAMU y4eOHO-

III/ICIII/IH.]II/IHapHLIe

- chopMupoBaTh MPECTABICHUS
0 poJiu ¥ MecTe (PU3HUKHU U
aCTPOHOMUU B COBPEMEHHOMN
HAy4YHOH KapTUHE MHUPA, O
CUCTEMOO0Opa3yoIIel pou
(GU3UKHN B pa3BUTHU
CCTECTBCHHBIX HAyK, TEXHUKHU H
COBPEMEHHBIX TEXHOJIOTUH, O
BKJIaJI€ POCCUNCKUX U
3apyOeKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH; TIOHNMaHUE
(bu3MYECKOIi CYIITHOCTH
HAOJII0/1aeMBbIX SIBJICHUM
MUKpPOMHpPA, MAKpOMHPA U
Meramupa; TOHUMaHUE POJTU
aACTPOHOMUU B MPAKTUYECKON
JeSITETTLHOCTH YEJIOBEeKa U
JanbHEeHIeM Hay4yHO-
TEXHUYECKOM Pa3BUTUH, POJIH
¢u3uKu B GOPMUPOBAHUU
Kpyro3opa u (pyHKIIMOHATIbHOU
TPaMOTHOCTH 4YeJIOBeKa st
peIIeHHsT MPAKTUIECKHX 3a/1a4;

- chopMHpOBaTH YMEHUS pellaTh
pacyeTHbIE 3a]]a9M C SIBHO
3aJJaHHOM (PHU3HUECKO MOJEINbIO,
UCIIONB3Ys (U3UYECKUE 3aKOHBI U
MIPUHIIMIIBI; HA OCHOBE aHAIH3a
YCIIOBUS 33]Ja4l BHIOMPATh
(bU3MUECKyI0 MO/IENb, BBIIEIATh
(U3HYEeCKHEe BETUYNHBI U
dbopMyIbl, HEOOXOIUMBIE IS €
pelIeH s, IPOBOIUTH PacYEThl U
OLIEHUBATh PEAIbHOCTD
MIOJTyYCHHOTO 3HAYCHHUS
(bU3UYECKON BETUYHHBI; PEUIaTh
KadeCTBEHHBIE 3a/1a4H,
BBICTpauBasi JTIOTHUECKH
HETMPOTUBOPEUYHBYIO IIETIOUKY
pacCyXIEHU C OIIOPOM Ha
M3yYeHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU H (pu3nueckue
SIBIICHUS;

- BJIaJIETh OCHOBOIIOJIAT AFOIIIUMH



HCCIIEA0BATENIBCKON U IIPOEKTHON
NesITebHOCTH, HaBBIKAMHU
paspernieHus npooiem;

- BBISIBJIATh IPUYUHHO-
CIJICZICTBEHHBIC CBSI3U U
aKTyalM3HpoBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHuS,
HaXO/AUTh apryMEHTBI 115
JI0Ka3aTeIbCTBA CBOMX
YTBEP)KICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;
- aHAJIN3UPOBATh MOJIyYEHHBIE B
XOJIe PeLICHHS 3aa9n
pe3yabTaThl, KPUTUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- YMETh IEPEHOCUTH 3HAHUS B
MO3HABATEIBHYIO U
IIPAKTUYECKYIO 00JIaCTH
KHU3HENIEATSITBHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3
Pa3HbIX IPEeIMETHBIX 00J1acTell;

- BBIJIBUT'aTh HOBBIE UJIEH,
npeyIarath OpUrHHAIBHBIC
MOJIXO/bI U PELICHMUS;

- crocoOHOCTh MX
UCIOJIb30BAHUS B
II03HABATEJIBHON U COLMAIBHOU
MIPAKTHKE

(bU3HYECKUMU TTOHITHSIMH U
BEIIMYMHAMU,
XapakTepu3yomuMu GU3NIECKUe
MIPOIIECCHI (CBA3AHHBIMH C
MEXaHUYECKUM JIBUKEHUEM,
B3aMMOACHCTBHUEM TeEll,
MEXaHUYCCKUMH KOJICOaHHSIMHU 1
BOJIHAMH; aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM
BEIISCTBA, TCIIOBBIMHU
MpOLECCaAMU; AIEKTPUUECKUM U
MarHUTHBIM IIOJISIMH,
AIIEKTPUUYECKUM TOKOM,
ANEKTPOMArHUTHBIMU
KOJICOAHUSMH M BOJIHAMU;
OINTHUYCCKHUMHU SBICHUSIMU,
KBAHTOBBIMH SIBJICHUSIMH,
CTPOEHUEM aTroMa U aTOMHOT'O
S71pa, paIu0aKTUBHOCTHIO);
BIIaJICHHE OCHOBOIIOJIAr al0IIMMU
ACTPOHOMUYECKUMH MOHITHSIMU,
MMO3BOJISIOINMU
XapaKkTepru30BaTh MPOLECCHI,
MPOUCXOAAIINE Ha 3Be3/1aX, B
3BE3/IHBIX CHUCTEMaX, B
MEKTaJlaKTUYECKOU Cpeie;
NBIDKEHIE HEOECHBIX TEIL,
SBOJIFOLIMIO 3BE3/ U BeelneHHoi;
- BJIQJIETh 3AKOHOMEPHOCTSIMHU,
3aKOHaMH U TEOPHUSMU (3aKOH
BcemMupHoro tarorenus, I, II u 111
3akoHbl Hhl0TOHA, 3aKOH
COXpAaHEHUSI MEXaHUYECKOM
SHEPTUH, 3aKOH COXPAHEHUS
HUMITYJIbCA, TTPUHITUTI
CYTEPIIO3UIINH CHJI, TPUHITUTT
PaBHOIIPaBHOCTU MHEPIUATBHBIX
CHCTEM OTCUETa; MOJICKYJIAPHO-
KMHETHYECKYIO TEOPUIO CTPOEHUS
BEIIIESCTBA, Ta30BbIC 3aKOHBI,
MEPBBII 3aKOH TEPMOIUHAMUKY;
3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3aps/ia, 3aKOH
Kynona, 3akon Oma a1 yuactka
1enu, 3akoH Oma JiJ1s MoJTHOM
ANEKTPUYECKON 1IETH, 3aKOH
Jxoyns - Jlenua, 3akoH
ANIEKTPOMArHUTHON WHIYKIIHH,
3aKOH COXPaHEHUs YHEPTUH,
3aKOH MPSIMOJIMHEHHOTO
pacnpoCTpaHEeHHs CBETA, 3aKOH
OTpakeHUs CBETA, 3aKOH
MPEJIOMJIEHUS CBETA; 3aKOH
COXpaHEHUs SHEPTHH, 3aKOH



OK 02.
Hcnons3oBath
COBpEMEHHBIC CPEICTBA
MOKCKA, aHaJIN3a U
HUHTEPIIPETAINH
nHpopManuu, u
nH(POPMALOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHHUS 3a/1a4
npodeccnoHanbHOM
JeSTeIILHOCTH

B 001acTH LIEHHOCTH HAYYHOTO
MO3HAHMS:

- ¢cOpMHPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 00IIIECTBEHHOM
MPaKTUKH, OCHOBAHHOI'O Ha
Juasnore KyibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIHTYPHOM
MHUPE;

- COBEPIIICHCTBOBAHHUE SI3BIKOBOM
U YUTATEJIbCKON KYJIbTYPhI KaK
CPEACTBA B3AMMOJCHUCTBHS MEKIY
JIIOABMHU U TIO3HAHUS MUPA;

- OCO3HAHHE [IEHHOCTH HAYYHOU
JIeATEIIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MIPOCKTHYIO U
HCCIIEA0BATENbCKYIO
NEeSATEeTbHOCTh MHANBUIYATBEHO U
B I'PYIIIIE;

OBJjajieHHe YHUBEPCAIbHBIMU
yueOHBIMHU MO3HABATEIbHBIMHU
JIedCTBUSIMHU .

B) pabora ¢ nHpopManmei:

- BJIQJIETh HaBBIKAMU TIOJTYUCHHS
nH(}OpMAILINY U3 UCTOYHUKOB
Pa3HBIX TUIOB, CAMOCTOSITEIHHO
OCYUIECTBJIATh MTOUCK, aHAIU3,
CHUCTEMaTH3AIUIO U
HMHTEpIpeTAni0 HHPOpMAIH
pPa3IUYHBIX BUJIOB U (HhOpM
MpEeACTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3JIMYHBIX
(dbopMaTax ¢ yueToM Ha3HAYCHUS
nH(pOpMaIUU U 1IETIEBOI
ayTUTOPHUH, BEIOHpAst
ONTUMAJIBHYIO (hOpMYy
MpEeACTaBICHUS U BU3YyaIU3alllH;
- OLICHUBATh JJOCTOBEPHOCTb,
JNETUTUMHOCTH UH(OpMaIH, ee
COOTBETCTBHUE MPABOBBIM U
MOPAIbHO-dTHYECKUM HOPMaM;

COXPAHEHUsSI UMITYIIbCA, 3aKOH
COXPAHEHUS IEKTPUIECKOTO
3apsja, 3aKOH COXPaHEHMSI
MacCOBOT'0 YHCIIA, TOCTYJIAThI
bopa, 3ak0H paguoaKTUBHOIO
pacriaza); yBepeHHOe
UCII0JIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH IIPH aHAJIU3E
(bU3HYECKUX SBICHUN U
IIPOLIECCOB

- YMETb YUUTHIBATh I'PaHULIbI
IIPUMEHEHHUS NU3Y4YECHHBIX
(bU3NIECKUX MOJIETICH:
MaTepuasabHas TOUKa,
MHEpLHaIbHas CUCTEMA OTCUETA,
UJCAIBHBIN ra3; MOAEIN
CTPOEHUS ra30B, KUIKOCTEN U
TBEPABIX T€JI, TOUECYHBIN
ANEKTPUYECKUN 3apsl, AAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs
MO/JI€Ib ATOMHOTO sJipa MpU
peleHny (pU3NYEeCKHX 3a/1ad

- yMETb (OPMHUPOBATH
COOCTBEHHYIO MO3ULIMIO 10
OTHOULIEHMIO K (PU3NYECKOM
uHpopMaLuy, oJIy4aeMoi 13
pa3HbIX UCTOYHUKOB, YMEHUI
UCIOJIb30BaTh U(POBLIE
TEXHOJIOTUH IS TIOUCKA,
CTPYKTYpUPOBaHMI,
MHTEpIIpETAlUU U
npeJcTaBieHus yueOHOM 1
Hay4HO-TIOMYJISIPHOM
uHpOpMalLNUY; pa3BUTHE YMEHUN
KPUTHYECKOI0 aHAJIN3a
nojry4aeMoi nHpopmanuu
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OK 03.

[lmanupoBate u
peaa30BBIBATh
COOCTBEHHOE
npoeCCHOHATILHOE U
JHUYHOCTHOE Pa3BHUTHE,
PEIIPUHUMATEITBCKYIO
JIeSITEIIBHOCTD B
npoeCCuOHATBLHON
cdepe, UCTIOIB30BaTh
3HaHUS 10 PUHAHCOBOM
PaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYyaIHsIX

- HCIIOJIB30BATh CPENICTBA
MH(POPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOIOTHIA
B pPEIlIEHUU KOTHUTUBHBIX,
KOMMYHHKATHBHBIX U
OpraHM3aIMOHHBIX 337124 C
co0uroiIeHreM TpeOOBaHHHA
SPrOHOMUKHU, TEXHUKH
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, IpaBoOBbIX U
TUYECKUX HOPM, HOPM
nH(pOpPMaMOHHOM 06€30MMacCHOCTH;
- BIIQJICTh HaBBIKAMU
pacrno3HaBaHUs U 3alUThI
uHpOopManuy,

nH(pOPMaITMOHHOM
0€30MaCHOCTH JIMYHOCTH

B o6J1acTu 1yXoBHO-
HPaBCTBEHHOT0 BOCITUTAHUSI:
-- ¢(hOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMUS,
ATHUYECKOI0 MOBE/ICHNUS;

- ciocoOHOCTh OLIEHUBATh
CUTYaIMIO U TPUHUMATh
OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIBHO-
HPABCTBEHHBIC HOPMBI U
LEHHOCTH;

- OCO3HaHME JMYHOTO BKJIa/1a B
MOCTPOCHHE YCTOHYUBOTO
Oynymiero;

- OTBETCTBEHHOE OTHOIICHUE K
CBOMM POJIUTENSIM U (WIIN)
JPYTUM YJIeHaM CEMbH, CO3JIaHUIO
CEeMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHUS LEHHOCTEN CEMEUHOMN
KU3HU B COOTBETCTBHH C
TpanuuusMu HapoaoB Poccuu;
OByajeHne YHHBEPCATbHBIMH
PeryisiTHBHBIMH J1eHCTBUSIMU:
a) cCaMOOpPraHu3aums:

- CaMOCTOSTEIHHO OCYIIECTBISATh
MO3HABATEIBHYIO IS TELHOCTB,
BBISIBJISITH MPOOJIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC
3a/1a4u B 00pa3oBaTeNbHON
NESATSIIEHOCTH U KU3HECHHBIX
CUTYaIUsX;

- CAMOCTOSATEIBHO COCTABIISTh
TJIaH PEMICHUs TPOOIIEMBI ¢
YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
MIPEATIOYTEHNN;

- IaBaTh OIICHKY HOBBIM

- BJIQJICTh OCHOBHBIMU METO/IaMHU
HAYYHOTO TTO3HAHMUS,
UCTIOJIb3yEMbIMU B (PU3UKE:
MIPOBOJIUTH MPSIMBIE U KOCBEHHBIE
U3MEPEHUs (PU3NUECKUX
BEJIMYMH, BEIOUpAst ONTUMAIHHBIN
Croco0 U3MEPEHHsI U UCTIONIb3YS
M3BECTHBIE METOJIBI OLICHKH
MOTPEIIHOCTEH U3MEPEHUIA,
MIPOBOJIUTH UCCIICIOBAaHUE
3aBUCUMOCTEH (PU3MYECKUX
BEJIMYHH C MCIIOJIb30BAaHHEM
NPSMBIX U3MEPEHUH, O0OBSICHATh
MIOJTy9YECHHBIE PE3YIIbTaTHI,
UCMONb3Ys PU3NYECKHE TEOPUH,
3aKOHBI ¥ TIOHSTHS, U JIeTIaTh
BBIBO/IbI; COOJIIOIATh MTPaBUIIa
0e30macHOro Tpyaa npu
IIPOBE/IEHUH UCCIIEIOBAaHUM B
paMKax y4eOHOTO IKCIIEpUMEHTA
U yuyeOHO-HCCNe0BaTeIbCKOM
JEeSITETTHHOCTH € MCIIOJIb30BaHHEM
U(POBBIX U3MEPUTEITBHBIX
YCTPOWCTB U 1aOOPaTOPHOTO
00opynoBaHus;
c(hopMUPOBAHHOCTH
NpeCTaBICHUN O METOaX
MOJTyYEeHUST HAYIHBIX
aCTPOHOMUYECKUX 3HAHUH,;

- oBJazeTh (chopmMupoBaTh
Npe/ICTaBICHN) PAaBUIIaMHU
3anucu pu3nYecKux Gopmys
penbedHO-TOYEYHON CHCTEMBI
o0o3nauenuii JI. bpaitns (s
CJICTIBIX U CITa0OBUAIINX
o0yyaromumxcs)
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OK 04.

OddexTuBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

CUTYaLUSIM;
Croco0CTBOBATH (POPMUPOBAHUIO
U MIPOSIBIICHUIO LIUPOKOU
SPYAMIIMH B pa3HbIX 00JacTIX
3HAHUM, IOCTOSTHHO MOBBILIATH
CBOI 00pa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:
HCII0JIb30BaTh IPUEMBI
pedexcuu s OLEeHKH
CUTYalluu, BbIOOpa BEPHOTO
pelIeHus;

- YMETb OLIEHUBATh PUCKHU U
CBOEBPEMEHHO PUHUMATh
pELIEeHNUs 110 UX CHUKEHUIO;

B) SMOIMOHAJIbHbIH HHTEJIJIEKT,
NMPeANoJaraIui
¢(pOpMHPOBAHHOCTH:
BHYTPEHHEN MOTHBALIUH,
BKJIIOUAIOIIEH CTpeMIIeHHE K
JOCTUKEHUIO LIEJIU U YCIEXY,
ONTUMMU3M, UHUITUATUBHOCTb,
YMEHHE JeICTBOBATH, UCXO/S U3
CBOHMX BO3MO>KHOCTEIA;

- DMIIATHH, BKJIIOYAIOIICH
CIOCOOHOCTH MOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YIUTHIBATh €T0 MPU
OCYILIECTBJICHUN KOMMYHUKALIUH,
CIOCOOHOCTh K COUYBCTBHIO U
COTIEPEKUBAHMUIO;

- COLIUATIbHBIX HABBIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTh
BBICTpPaNBaTh OTHOLLEHUS C
JPYTUMH JTHOAbMU, 3a00TUTHCS,
MIPOSBIIATH UHTEPEC U pa3peliarh
KOH(QJIUKTBI

- TOTOBHOCTb U CIIOCOOHOCTb K
00pa30BaHMIO U CAMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOONPEIEICHUIO;

-OBJIa/ICHHE HABbIKAaMHU y4eOHO-
HCCIIEIOBATENIBCKOW, MPOEKTHON 1
COLIMAJIbHOM JESITENbHOCTH;
OBj1aieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHUBHBIMU
AeficTBUSIMHU:

0) coBMeCTHAasI IeATEIbHOCTD.

- IOHUMATh U UCI0JIb30BaTh
MPEUMYIIEeCTBa KOMaHIHOU U
WHIUBUAYAIbHON paboThI;

- MPUHUMATh 11€JIM COBMECTHOM
JesTeIbHOCTH, OPTaHU30BBIBaTh U
KOOPJIMHUPOBATH IEUCTBUS TIO €

- OBJIQIETh YMEHUSMH paboTaTh B
IpyMIe ¢ BBIMOJIHEHUEM
Pa3IMYHBIX COLMAIIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPyIIIBL,
palMOHAaIbHO PACTIPEAEIIATD
JIeSITEIbHOCTh B HECTaHJAPTHBIX
CUTYyallUsIX, aJIEKBaTHO
OILICHMBATh BKJIAJ KaX/I0TO U3
YYaCTHUKOB I'PYIIbI B PELLIEHUE
paccMaTpuBaeMoi TPOOIeMBbI
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OK 05.

Ocy1ecTBISITh YCTHYIO U
IIMCBMEHHYIO
KOMMYHMKAIUIO Ha
roCylapCTBEHHOM SI3bIKE
Poccniickoit denepanmu ¢
y4ETOM O0COOCHHOCTEN
COLIMAJILHOTO U
KYJIBTYPHOI'O KOHTEKCTa

JOCTHKEHHIO: COCTABJISITh TUIaH
JEWCTBUM, paCIIPEEATh POJIU C
y4€TOM MHEHHM Y4aCTHUKOB
00CyX1aTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATH U BBINOIHSTD
paboTy B YCIIOBHSIX PEaTbHOTO,
BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISITH TO3UTUBHOE
CTpaTernyeckoe MnoBecHIe B
Pa3IMYHBIX CUTYALIUSX,
MIPOSBIISATH TBOPUYECTBO U
BooOpakeHue, ObITh
MHUUATUBHBIM

OBJjajieHHe YHUBEPCAIbHBIMU
PeryisiTHBHBIMH J1eHCTBUSIMU:
r) NpUHATHE ce0sl U APYrux
JIIONeN:

- IPUHUMATHh MOTHUBBI U
apryMeHTHI IpYTUX JIOAeH npu
aHaJIn3€e pe3yJbTaToB
NeSITeNIbHOCTH;

- MpU3HABATh CBOE MIPABO U MPABO
JIPYTUX JIIO/IeH HA OLINOKH;

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C MMO3ULIUU
JPYToro 4ejoBeKa

B o6sacTn 3cTeTHYECKOro
BOCIIMTAHMS:

- 3CTETUYECKOE OTHOILIEHUE K
MHUPY, BKJITIOYAsi ICTETUKY
Hay4HOI'0 TBOPYECTBA,
MpHUCYIIETO (PU3NYECKON HayKe;
- CITIOCOOHOCTh BOCIIPUHUMATh
pa3nuyHbIe BUBI NCKYCCTBA,
TpaJAUIIMU U TBOPUYECTBO CBOETO U
JIPYTUX HAPOJOB, OUIYIIATh
SMOIMOHAIBHOE BO3/IEUCTBUE
HCKYCCTBA;

- YOeKJICHHOCTh B 3HAYMMOCTH
JUTSL IMYHOCTH M O0IIIeCTBa
OTEUECTBEHHOT'O U MUPOBOT'O
HCKYCCTBa, STHUYECKHUX
KYJTbTYPHBIX TPAJAULIUN U
HapOJIHOTO TBOPYECTRBA;

- TOTOBHOCTb K CAMOBBIPAKEHUIO
B Pa3HBIX BUaX UCKYCCTBA,
CTpEMIJIEHHE MPOSIBISATH KaueCTBa
TBOPYECKOM JINYHOCTH;
OBJajieHHe YHUBEPCAJTbHBIMU
KOMMYHUKATHBHBIMU
AefCTBUSIMHU:

- YMETb pacro3HaBarb
(bu3nvecKue siBIeHus (IIPOIECChI)
U OOBSACHSATH UX HA OCHOBE
M3YYEHHBIX 3aKOHOB:
paBHOMEPHOE U
PaBHOYCKOpEHHOE
IPSIMOJIMHEWHOE JIBUKEHUE,
CBOOOIHOE NajieHHe TeJl,
JIBUKEHHE 110 OKPYKHOCTH,
WHEpLUs, B3aUMOJICHCTBHE TE,
Koje0arenbHOE JIBUKEHUE,
PE30HaHC, BOJIHOBOE JIBUKECHHUE;
g dysus, OpoyHOBCKOE
JBUKEHHE, CTPOEHUE KUKOCTEN
Y TBEPJBIX TEJl, U3MEHEHHE
o0bema Ten NMpu HarpeBaHUU
(OXJIaXKI€HUN ), TETNIOBOE
paBHOBECHE, HCIIAPEHUE,
KOHJIEHCaIus, IIaBICHHE,
KpUCTAJIN3aLKs, KUIIEHUE,
BJIQ)KHOCTB BO3/1yXa, CBSI3b
cpeaHel KHHETUYECKOW YHEPT U
TEIJIOBOTO JIBUYKEHUS MOJIEKYII C
a0COJIOTHOI TeMmeparypoid,
MOBBILICHHUE JTaBJICHUS ra3a Mpu
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OK 07.

CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karollen Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B Ype3BbIUaiiHBIX
CUTYaIUsIX

K 1.1

PazpabareiBath u
BBITIOJTHSTH KITACCUYECKUE
Y COBpEMEHHBIE,
KOMMEPUECKHE KEHCKHE,

a) oOueHne:

- OCYIIECTBIIATH KOMMYHHKAIHH
BO Bcex c(hepax jKU3HU;

- pacrio3HaBaTh HEBEpOAITbHBIC
cpencTBa OOIIeHUs, TOHUMATh
3HAYCHUE COIMAIILHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUTKA
KOH(IMKTHBIX CUTYaIlui 1
CMSIT4aTh KOH(PIUKTHL;

- pPa3BEpHYTO H JOTHYHO
M3JIaraTh CBOIO TOUKY 3PEHUS C
WCIIOJIb30BAHUEM SI3BIKOBBIX
CpeAacTB

B o01acTH 3K0JI0rHYECKOT0
BOCIIUTAHUSA:

- chopMHUpOBAaHHOCTH
3KOJIOTUYECKOU KYJIBTYPBHI,
[MOHUMAaHUE BIIMSHUS COLUATIBLHO-
SKOHOMMYECKHUX MPOLIECCOB HA
COCTOSIHUE NPUPOJHOM U
COLIMAJIBHOW Cpebl, OCO3HAHUE
rJ100aBFHOTO XapaKkTepa
9KOJIOTMUECKUX MPOOIIeM;

- INIAHUPOBAHUE U
OCYILIECTBJIEHUE JICUCTBUI B
OKPY’KAIOIIleH cpeJie Ha OCHOBE
3HaHUSA LENeN YCTOMYMBOTO
pa3BUTHUS YEJIOBEUECTBA;
AKTHBHOE HENPUATHE ICHCTBHM,
MIPUHOCALIMX BPEN OKPYKAIOLIEH
cpexne;

- YMEHHE NPOTHO3UPOBATH
HeOJIaronpusTHbIE YKOJIOTHYECKHE
MOCJIEICTBUS IPEANPUHUMAEMBIX
JEUCTBHMN, TPEAOTBPALIATh UX;

- paclIMpeHHe ONbITa
NeSITeIbHOCTH SKOJIOTMYECKON
HaIIPaBJIEHHOCTH Ha OCHOBE
3HaHUU 10 Ppu3MKe

OBJaieHHe YHUBEPCAIbHBIMU
Y4eOHBbIMU NO3HABATEIbHBIMH
AeCTBUAMU:

0) 0a30BbIe HCCIeA0BaTEIbCKHE
ACHCTBHA:

€ro HarpeBaHUM B 3aKPHITOM
COCYZI€, CBS3b MEXKIY
rnapamMeTpamMu COCTOSIHUS ra3a B
M30IPOLIECCAX; MIEKTPU3ALUS
TeJI, B3aUMOJEHCTBUE 3aPsJIOB,
HarpeBaHUe MPOBOJHHKA C TOKOM,
B3aHMMOJICHCTBHE MarHUTOB,
AJIEKTPOMAarHUTHask UHIAYKIUS,
JIefICTBME MarHUTHOI'O TOJISI HA
IIPOBOJHUK C TOKOM U
JBYOKYILHNCS 3apsi,
AIIEKTPOMArHUTHBIE KOJIEOaHUs U
BOJIHBI, IIPSIMOJINHEWHOE
pacnpoCTpaHEHHE CBETA,
OTpakeHUE, IIPEJIOMIIEHHE,
uHTepdepeHus, Tubpakius u
MOJIIpU3aLUsl CBETA, JUCTIEPCUs
cBeTa; (OTOAIEKTPUIECKUI

3¢ (dexT, CBETOBOE JaBJeHUE,
BO3HMKHOBEHUE JIMHENYATOTrO
CIIEKTpa atoMa BoAopo/a,
€CTECTBEHHAas! U UICKYCCTBEHHAas
pasio0aKTUBHOCTD

- chopmupoBaTh YMEHUS
MIPUMEHSATD MOTYyYECHHBIC 3HAHUS
JUTsl OOBSICHEHUS YCIIOBUI
NpOTeKaHUs PU3NIECKUX
SIBJICHUI B IPUPOAE U TS
MPUHATHS TPAKTUYECKUX
PELIEHNI B IIOBCEHEBHON KU3HU
Jutst obecriedeHust 0€30acHOCTH
pu 00paIeHNnH ¢ OBITOBBIMU
npudOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHUS
3JI0pOBbS U COOJIOIEHNS HOPM
HKOJIOTMYECKOTO MOBEJCHUS B
OKpYXaOIlIeH cpesie; TOHUMaHue
HEO0OXOIUMOCTH TPUMEHEHUS
JOCTHXKEHUHN PU3UKU U
TEXHOJIOTH JI71s1 PallMOHATIBHOTO
MIPUPOIONOIB30BaAHUS

- copMHUpPOBATh YMEHUS
MIPUMEHSITH MTpaBUIIa
Oepe>KIMBOTo MPOU3BO/ICTBA,
3alUTHI OKPYKAIOIIeH Cpeibl,
CaHUTApUU U TUTHEHBI,
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MY’KCKHE (B TOM YHUCIIE
oopMIIeHHE YCOB U
00pOIBI), TETCKUE
CTPUKKH BOJIOC
Pa3IUYHBIMU
WHCTPYMEHTaMHU U
TEXHUKaMHU.

IIK 1.2

BEIIIOIHATE XUMHUYECKOE
BO3JICCTBUE (BKIIIOUAs
3aBUBKY U BBITIPSMIICHUE
BOJIOC) C UCITOJIb30BaHUEM
COBPEMEHHBIX
TEXHOJIOTHH.

IIK 1.3 BemonsaTs
MIPOCTHIE U CIIOKHBIC
BH/JIBI OKpAIIMBaHUS
BOJIOC C YUETOM 3arpoca
KJIMEHTA.

K 1.4

PazpabarbiBath u
BBINOJIHATH KIIACCUYECKUE
Y COBpEMEHHBIE,
KOMMEPYECKHE YKIIAJKH U
MIPUYECKH Ha BOJIOCAX
Pa3IMYHON JIUTHHBI
Pa3TMIHBIMH
WHCTPYMEHTaMHU U
TEXHUKaMHU.

K 1.5

MozaenupoBaTh IPUYECKU
Pa3IMYHOTO Ha3HAYEHUS
Ha BOJIOCAX Pa3jinyHON
JUIMHBI C TPUMEHEHUEM
YKpAILICHUH 1
MOCTHKEPHBIX U3JEIINHI C
YUe€TOM TCH}IGHHI/IfI MO/JBI.

MK 1.6

BBINONHATE 3CKU3BI U
CXEMBI JIJIs1 pa3pabOoTKH
MHCTPYKIIMOHHO-
TEXHOJOTHYCCKUX KapT.

MK 1.7

BeimonuaTe canuTapHo-
ATHUIEMHUOIOTUIECKHE
TpeGoBaHuUs IpU
IPEIOCTaBICHIH
MapUKMaXepPCKUX YCIYT.

- CIIOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSITETFHOMY ITOMCKY
METOIOB PEIICHUS MPAKTUICCKUX
3a7a4, MPUMEHEHUIO Pa3IHIHBIX
METOIOB TIO3HAHUS;

- OBJIAJICHUE BUJIaMU
JESITeIbHOCTH 110 TIOJYYCHHUIO
HOBOT'O 3HAHHS, €TO
HUHTEPIPETAIINH,
peoOpa3oBaHUIO U IPUMEHEHHIO
B PA3JIMYHBIX YICOHBIX
CUTYaIIUsX, B TOM YHCJIC IIPH
CO3JIaHUH YYEOHBIX U
COIMAIIBHBIX TIPOCKTOB;

- opMupoBaHUE HAYYHOTO TUTIA
MBILIUICHUS, BJIaJICHUE HAYIHON
TEPMHUHOJIOTHEH, KITFOUEBBIMU
MOHATUSMHU M METOJIAMU;
-OCYIIECTBIIATh
IeJICHATPABICHHBINA TTOUCK
MEPEeHOCca CPEJICTB U CIIOCOOO0B
JeUCTBUS B PO(ECCUOHATBHYIO
cpeny.

0€30IacHOCTH U OXpaHbl TPy/a B
chepe mapuKMaxepCcKux yciyr;
- chopMUpOBaATH YMEHUS
HNPOBOANTH TUATHOCTUKY
COCTOSIHHSI IOBEPXHOCTHU KOXKHU U
BOJIOC KJINCHTA, OTIPEEISATh THII
U CTPYKTYpY BOJIOC;

- cOpMHUPOBATh YMEHHUS
HNPUMEHSTH IPOPECCUOHATILHBIC
MHCTPYMEHTHI U MaTepUallbl,

- chopmupoBaTH YMEHUS
HNPUMEHSATH CPEJCTBA
WHIUBHIyJIbHOW 3aIUTHI,

- cOopMHUpPOBATh YMEHHUS
BBITIOJIHSITH MBIThE, IPHEMbI
Macca)ka roJIOBbI U
Ipo(UIAKTUYECKOTO yX0/a 3a
BOJIOCaMU;

- cpopMuUpOBaTH YMEHUS
BBITIOJIHSTH KJIIACCUYECKUE U
COBpPEMEHHBIE, KOMMEPUECKHE
CTPIIKKHU M YKIIAJIKHU, a TAKKE
OKpAIllMBAaHUE U XUMHUYCCKHE
3aBUBKH Ha BOJIOCAX Pa3IMIHON
JUTAHBI.

15



2. CTPYKTYPA U COJAEP KAHUE OBIIEOBPA3OBATEJIBHOM JUCITATLINHBI

2.1 O0beM TUCHMIIMHBI U BUABI Y4eOHOI padoThl

. Oo0beMm B
Buj yueOHoii padoThl
yacax
O0bem 00pa3oBaTeJIbHOM POrPAMMBI 108
U CHUTLTHHBI
1. OcHOBHOE coiepKaHKE 106
BT. U.:
TEOpPETUIECKOe 00yueHUE 84
nabopaTOPHBIC 3aHATHUS 14
KOHTPOJIbHBIE pabOTHI 8
2

IMpomMe:kyTOouHasI aTTeCTALUS
(mudpdepeHnMpoOBaHHBIIT 3a4eT)
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2.2. TemaTHYeCKHUIi NJIAH U COJAePKAHUE JUCUUIIMHBI « DU3HKa)

HaumenoBanue Copaepxxanue yueOHOro MaTepuada, ®opmupyemble
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYeCKHe padoThbl, Obnem o01mume u
caMocCTosITeJIbHAsi padoTa CTyEeHTOB, HaC0B | podeccnonanbHbIe
KypcoBasi padora (IIpoeKT) KOMIIEeTeHI[UHU
1 2 3 4
Beenenue. Coaeprxanue y4yeOHOro MmarepuaJia: 1 OK 03
®usuka 1 METOBl | Du3uka — (PyHIaMEHTAbHAS HAyKa O IPUPOJIE. OK 05
HAy4YHOTO MMO3HAaHUs | EcTecTBEeHHO-HAYYHBII METO/ IMO3HAHUS, €TO0 IK 1.1
BO3MOYKHOCTH W TPAHHUIBI TPUMEHHUMOCTH. 1K 1.2
DKCIepUMEHT M TEOpHs B Mpoliecce MO3HAHUs IIK 1.3
npupoiel. MomenupoBanie GU3NUSCKUX SIBICHUN U IIK 1.4
pOLIECCOB. POJIb 9KCIIEpUMEHTA M TEOPHH B IK 1.5
nporecce MO3HAHUs MPHUPObl. Du3nueckas 1K 1.6
BenmurHa. Dusnyeckue 3aKOHBL. | paHULIbI K 1.7
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB U TEOPHIl.
[Tpunnumn coorBercTBusl. [loHATHE O DU3HUECKOM
kaptuHe mupa. llorpemHocTn usMepenui
(bU3MYECKUX BEIMYUH.
®uzuka B cienuaibHOCTH «TexHomornu
HHIYCTPHHU KPacoThD».
Paznen 1. MexaHuka 12 OK 01
Tema 1.1 Coaep:xanue y4eGHOro MaTepuaa: 4 OK 02
OcHoBBI Mexanudeckoe IBHKEHUE U €r0 BHIBI. OK 04
KMHEMAaTUKH MartepuanbpHas Touka. CKansipHble U BEKTOpPHBIE OK 05
¢uznveckne BenmuuuHbl. OTHOCHTEIHHOCTD OK 07
MeXaHH4YecKoro ABmxkeHus. CucremMa oTcueTa. HK 1.1
[Tpunuun otHocutensHocTH [anunes. HK 1.2
Tpaexropus. IlyTs. 1K 1.3
Ilepememmenne. PapHOMepHOE IpsIMOIMHEHHOE 1K 1.4
nBrxkeHne. CKopocTb. YpaBHEHHE ABUKCHHUS. HK 1.5
MrHoBeHHass U CpPeiHssl CKOPOCTHU. Y CKOpEHHE. HK 1.6
[IpssmonuHETHOE ABMXKEHNE C MTOCTOSHHBIM 1K 1.7
ycKopeHueM. JIBUKeHHE C MOCTOSIHHBIM
YCKOpPEHHEM CBOOOJHOro mnajaeHusi. PaBHomepHoe
JBUKEHHE TOYKH 10 OKPY>KHOCTH, YIJIOBast
CKOpPOCTb. LIEHTpOCTpEMUTEIBHOE YCKOPEHHUE.
Kunemaruka abCco0THO TBEPAOIO Tea.
IIposiBieHHe M NPUMEHEHHE OCHOB KMHEMAaTHKH
B IIPo¢eCCHOHATBHOM A TeILHOCTH.
Tema 1.2 Coaeprxanue y4eOHOro MmaTepuaJia: 4
OcHoBbl nuHaMuKH | OcHOBHAs 3afada auHaMuku. Cwta. Maccea.
3akoHbl MexaHuku HproToHa. Cuitbl B ipupofe.
Cuna TsKeCTH M CUJla BCEMUPHOTO TSTOTEHHUS.
3akoH BceMHUpHOTo TAroreHus. Ilepsas
KOCMHUYecKasi CKOpPOCTh. J|BU)KeHUE IUIaHeT U
Mansbix Ten CosiHeuHOM cuctemsl. Bec.
Hesecomocts. Cuitbl ynpyroctu. CUibl TpeHUS.
IIposiBieHHe U NPpUMEHEHHE 3AKOHOB THHAMUKH
B IIPo¢eCCHOHATBHOM IeSITeIbHOCTH.
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Tema 1.3
3aKOHBI
COXpaHCHHUS B
MEXaHHUKE

Conep:xxkanue y4eOHOT0 MaTepuaJia:

Nmnynsc Tena. Umnynabsc cuiibl. 3aKOH COXpaHEHMS
nMItynbca. PeaktuBHoe nBHkeHHE. MexaHnyeckas
pabota u MomHoCTh. KuHeTndeckas sHeprus.
[ToTrenuumanpHas sHEprus. 3aKOH COXpaHEHUs
MEXaHMUYEeCKOH 3Hepruu. PaboTa cuiibl TSHKECTH U
cuibl yrpyroctu. [ IpumeHnenne 3akoHOB
coxpaHeHus. Mcrnonp30BaHue 3aKOHOB MEXAHUKU
JUIs 0OBACHEHUS JBUKEHUSI HEOSCHBIX TeJ U JIJIs
pa3BUTHSA KOCMUYECKUX UCCIIEJOBAHUM, TPAHUIIBI
MIPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
IIposiBieHHe U NPpUMEHEHHE 3AKOHOB COXPaHEeHUs!
B MeXaHHMKe B NP0(eCcCHOHAIbHOI 1eITeJIbHOCTH.

Pazgen 2. MoJiekyasipHasi pu3uka 4 TepMOANHAMHUKA

19

Tema 2.1
OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH

Conep:xanue y4eOHOI0 MaTepuaJia:

OcHOBHBIE MTOJ0XKEHUS MOJIEKYJIISIPHO-
KHMHETHUYECKOU Teopun. Pa3mepsl 1 Macca MoKy
naromoB. bpoyHoBckoe nBuxenue. CTpoeHue
ra3o000pa3HbIX, KUAKUX U TBEPHBIX TEI.
WneanbHsrii ras. [JaBnenue raza. OcHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETHUYECKOU TEOPUH
ra3oB. Temmeparypa u ee u3Meperue. AOCOTIOTHBIN
HYJIb TeMIiepatypsl. TepMoauHaMuyecKkas 1Kaia
temneparypsol. Temreparypa 3Be3a. Ckopoctu
JBUKEHUSI MOJIEKYJI M UX U3MEpEHUE. Y paBHEHUE
COCTOSIHUS HJieanbHOro rasa. M3ompoueccel U ux
rpaduxu. ['a30BbIe 3aKOHBI.

IIposiBjieHUe U NIpUMeHeHNe OCHOB
MOJIEKYJ/JISIPHO-KMHETHYEeCKO TeOpuH B
npodhecCHOHATILHOM 1esITeJIbHOCTH.

JlabopaTopHble padoThI:
1. V3yueHue OJHOTO W3 U30IPOLIECCOB

Tema 2.2
OCHOBBI
TEPMOTUHAMUKHA

Conep:xaHue y4eOHOT0 MaTepuasa:

Buytpennsis sneprus. Pabora u teruionepenaya.
KonngecTBo TEIUIOTHL. YpaBHEHUE TEMIOBOTO
Oananca. [TepBoeHayano TepMOIMHAMUKH.
AnuabatHblil npouecc. Bropoe Hauano
TepMoauHamMuKku. Tersossie aAuratenu. K11/
TerioBoro asurarens. OxpaHa NpUpOAbL.
IIposiBjieHUe ¥ IPMMEHEHUE 3AKOHOB
TEPMOJAMHAMHUKH B PO eCCHOHATBHOM
AeATeTbHOCTH.

Tema 2.3
ArperaTHble
COCTOSTHUS
BElIECTBA U
¢azoBbie
MIepex0/1bl

Conep:xaHue y4eOHOT0 MaTepuasa:

Ucnapenue n konaeHcanus. HacbieHHsli map u
ero cBoiictBa. OTHOCUTENbHAS BIAXXHOCTh BO3/IyXa.
[Tpubops! ans onpeaeneHus: BIAKHOCTH BO3IyXa.
Kunenue. 3aBUCUMOCTB TEMIIEPATYPHI KUIIEHUS OT
JIaBJICHUS. XapaKTEPUCTHUKA KUJIKOTO COCTOSHUS
BemiecTBa. bioxkauit nopsaok. [loBepxHocTHOE
HaTspkeHue. CmaunBaHue. KanusuisipHble sIBICHUS.
XapakTepuCTUKA TBEPIOTO COCTOSIHUS BEIIECTBA.
Kpucrannuueckne u amopdHbIe Tena.
IIposiBjieHHe U TPUMEHEeHHe arperaTHbIX

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
K 1.2
I[IK' 1.3
[IK 1.4
I[IK 1.5
[IK 1.6
MK 1.7
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COCTOSIHMI BellecTBa B NpodecCHOHAIbHOMI
AesiTeJIbHOCTH.

JlaGopaTropHble padoThbI:
2. OnpeneneHye BIa)KHOCTH BO3/1yXa

KonTpoJsbHasi pad

orta Nel «MonexymspHast GU3UKa U TEPMOTUHAMUKAY

Pa3nen 3. DiekTpoauHaMuKa

32

Tema 3.1

DJIEKTPUYECKOE
noie

Conep:xanue yueOHOro MaTepuaJia:

DJIEKTPUYECKUE 3apsiibl. DIEMEHTAPHbBIN
NEKTPUYECKUH 3apsil. 3aKOH COXpPaHEHMs 3apsa.
3akoH Kynona. DnekTpudeckoe nose.
HanpsixeHHOCTB 3s1ekTprueckoro nois. Ipunnun
cynepno3uiuu nojieu. [IpoBogHuku B
JIIEKTPUYECKOM I10JIe. JIMIIEKTPUKH B
anekTpudeckom noiie. [omspuszanus
nuanekTpukoB. [lorennuman. PasHocts
MMOTEHIMATIOB. DKBUIIOTEHIIMAIbHBIE IOBEPXHOCTH.
CBs13b MEX1y HAIIPSKEHHOCTBIO U Pa3HOCTHIO
MMOTEHIMAJIOB 3JIEKTPUYECKOIO MOJIS.
OnexrpoeMkocTh. Konnencaropsl. Dueprus
3apsKEHHOr0 KoHaeHcaTopa. [lpumenenue
KOH/ICHCATOPOB.

IIposiBjieHHe M IPMMeHEHNE OCHOB
3J1eKTPOJAMHAMMKH B NPodeccHoHATbHOMI
AeSITeIbHOCTH.

Tema 3.2

3aKOHEI
[IOCTOSIHHOT O TOKa

Coneprxanue y4eGHOro MaTepuaJa:

VcnoBus, HE0OX0AUMBIE I/ BO3SHUKHOBEHUS U
MOICpKAHUS JIEKTpUIecKoro Toka. Cunatoka.
DIIEKTPUYECKOE CONMPOTUBIICHUE. 3aKOH OMa 11
yuacTka 1enu. [lapamnensHoe u mociaeaoBaTebHOS
COeIMHEHHE MPOBOJHUKOB. PaboTa 1 MOIIHOCTH
IMOCTOSTHHOTO TOKA. TemioBoe AeficTBrE TOKA 3aKOH
Jlxoyns—IJlenna. DnexkTpoaBrxKyIas cuia
HMCTOYHHKA TOKa. 3akoH OMa U1l IOJIHOH LIEIH.
IHocToAHHBIN TOK B PO ecCHOHAIBLHOI
JeATeJIbHOCTH.

JlabopaTopHbie padoThI:

3. VI3y4yeHue 3aKOHOB MOCIIE0BATEILHOTO U

HapajyIeIbHOTO COEMHEHUN IPOBOHUKOB.

4. Usmepenue DJIC 1 BHYTpPEHHETO COITPOTUBIICHUS
MCTOYHUKA TOKA

Tema 3.3
DNEeKTPpUYECKU
TOK B
pa3IMYHBIX
cpemax

ConeprxaHue y4eGHOro MaTepuaJa:

DNEeKTPUYECKHUI TOK B METaJIax, B JIEKTPOIUTAX,
raszax, B BAKyyMe. DJIEKTPOIU3. 3aKOH AJIEKTPOIN3a
®apanes. Buabl ra3oBbIX pa3psioB.
TepmoanexktponHas smuccus. [Inazma.
DNEeKTPUYECKHUM TOK B MOITYIMPOBOIHHUKAX.
CobcTBeHHas U MPUMECHAas IPOBOAUMOCTH. P-n
nepexo. [lomynpoBoaHUKOBEIE TPUOOPHI.
[IpuMeHeHne noIyIpOBOIHUKOB.

Y4er u HCI0JIb30BaHHE 0COOeHHOCTeH

[POXO0KAEHUS IJIEKTPUYECKOIr0 TOKAa B
a3JIMYHBIX cpeaax B Npo(eccHOHAIbLHOI

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
IIK 1.2
K 1.3
I1IK 1.4
K 1.5
IIK 1.6
K 1.7
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HEATECJIBbHOCTH.

Tema 3.4
MaruautHoe
[oJie

Conep:xaHue y4eOHOT0 MaTepuasa:

BexkTop WHIYKIUN MarHuTHOTO TOJIAL.
B3aumoneiictue TOKOB. Cuna Awmmepa.
[Ipumenenue cunbl Amiiepa. MarHUTHBIA TOTOK.
JlelicTBUE MAarHMTHOTO TIOJs Ha JIBHKYILIMICS
3apsia. Cuina Jlopenna. [Tpumenenne cuibl Jlopenna.
MarnutHble  cBoiicTBa  BemiectBa. ConHeuHas
AKTHUBHOCTb U €€ BIIMSHHE Ha 3eMJIt0. MarHuTHbIe
Oypu.

Hcnonb3oBanue CBOMCTB MATHMTHOIO MOJS B
npo¢eccuoOHATbLHOI 1eSITeJIbHOCTH.

Tema 3.5
Dnexrpomar-
HHUTHAs
WHTyKIIAS

Conep:xanue y4eOHOI0 MaTepuaJia:

SIBneHue ANEeKTPOMarHuTHOM NHIYKIMH. 3aKOH
anekTpoMarHuTHOM uHAYKIMU. [IpaBuio Jlenna.
Buxpesoe anexrpuueckoe nozie. C uHIyKIIUU B
JBUKYIIUXCA POBOJAHUKAX. SIBIIEHHE
caMOMHAYKIMU. MHAYKTUBHOCTE. DHEprus
MAarHUTHOTO TOJISI TOKA. DIEKTPOMAarHUTHOE IOJIE.
IIpuMeHeHue YJIEKTPOMATHUTHON UHAYKIMHU B
npo¢ecCHOHATbHOM 1eSITeJIbHOCTH.

JlaGopaTopHble padoThI:
5. I3yuenue siBJIeHUSI SJIEKTPOMArHUTHON UHTYKIIUU

KontpoabHnas padora Ne2 «Dnekrpuyeckoe nosie. 3aKOHbI
MIOCTOSIHHOTO TOKa. MarHuTHOE 1oJjie. DIEKTPOMAarHUTHAS UHTYKITHS

Pasznea 4. Koste0anusa 1 BOJHBI

10

Tema 4.1
MexaHuueckue
KoJICOaHHMS U
BOJIHBI

ConeprxaHue y4eGHOr0 MaTepuaJa:

I"apmonunueckue xkonedanus. CBoOOIHbIE
MexaHuueckue konebanus. [IpeBpaiienue sHepruu
pu KosiebaTeabHOM JIBUKEHNU. MaTeMaTnyeckui
MaATHHK. [ IpyKUHHBII MasTHUK. BeiHYyXI€HHBIE
MexaHudeckue kojebanus. PezoHaHc.
[Tonepeunsle ¥ MPOJOIBHBIE BOJIHBI.
XapaKTEepUCTUKH BOJIHBI. 3BYKOBbIE BOJIHBI.
YapTpa3ByK U €ro NIpuMEHEHNE.

Yd4er u HCnoJib30BaHHEe MEXaHHYECKHUX
KOJIe0aHMii M BOJIH B IPodeccHoHAIbHOMI
HAeATEeJbHOCTH.

Tema 4.2
ONEeKTPOMarHuTH
pleKoJIe0aHus U
BOJIHBI

ConeprxaHue y4eGHOro MaTepuaJa:

CBOOO/IHBIE NEKTPOMArHUTHBIE KOJIEOaHusI.
[TpeBparieHre sHEprun B KojaeOaTeIbHOM KOHTYpE.
[Teproa cBOOOIHBIX AJIEKTPUUECKUX KOJIEOaHUH.
®opmyna Tomcona. 3aryxaromue
3JIEKTPOMAarHuTHbIe Kojebanus. BoiHyX1eHHbIE
anekTpuueckue konebanus. [lepemeHHbIH TOK.
Pe3onanc B anekTpuueckoi nenu. ['eneparop
nepeMeHHoro Toka. Tpanchopmaropsl. [lonyuenue,
nepegava u pacrpeeseHue 3JIeKTPOIHEPTUH.
JJIEKTPOMarHuTHeIE BOJIHBL. CBOiCTBa
PIEKTPOMATHUTHBIX BOJH. OTKPBITHIN
KosebarenbHbIil KOHTYp. OnbiTel I'. I'epia.
N3o0perenue pamuo A.C. I[TomoBem. [lonsitue o
aanocsssu. [Ipunumn pagnocsszu. [Ipumenenne

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.1
I[IK 1.2
K 1.3
I[IK 1.4
K 1.5
IIK 1.6
K 1.7
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AIIEKTPOMArHUTHBIX BOJIH.
Y4eT M NCIOJIb30BaHHE 3JIEKTPOMATHUTHBIX
KOJIe0aHUI M BOJIH B MPO(eCCHOHATIBLHOM
nesiTeJIbHOCTH.

Pa3zgen 5. OnTuka

16

Tema 5.1
IIpupona ceera

Conep:xanue y4eOHOI0 MaTepuaJia:

Toueunslit ucTOYHUK cBeTa. CKOPOCTH
pacnpocTpaHEHus CBETa. 3aKOHbBI OTPAXKEHUS U
npenomMieHus ceera. [Ipuauun [roiirexca.
Conneunsle U nyHHbIE 3aT™MeHMs. [ToHOE
orpaxxeHue. JInnssl. IlocTpoenne nzodpaxeHnus B
nun3ax. opMyna TOHKOM JIUH3BI. Y BEIMYEHUE
JIUH3BL [71a3 Kak onTU4ecKas CucTeMa.
Onrtuyeckue MpuOOpkl. TeaeCKOmBbI.

Yu4er n ucnoJib30BaHHe 3AKOHOB CBETA B
npo¢ecCHOHATbHOM 1eSITeJIbHOCTH.

JlaGopaTopHble padoThI:
6. Onpenenenue noka3aTelns MPEeJIOMIICHHUS CTEKIIa

Tema 5.2
BoaHoBrIE
CBOMCTBacCBeTa

Conep:xanue yueO0HOro MaTepuaJia:

HnTepdepenius ceera. KorepeHTHOCTh CBETOBBIX
ayqeid. IaTepdepeHnrs B TOHKUX TUICHKAX.
Konbiia Herorona. Mcrionb3oBanue
uHTEepEepeHINH B HayKe U TexHuke. Jndpaxms
cera. J{udpaxuus Ha 1meny B napajsieabHbIX
nayqax. Jludpakunonnas pemerka. [Tomspusarst
nonepe4Hsix BojH. [londpusanus ceera.
[Tonspouasl. Jucnepcus ceera. Buabl u3nydeHuil.
Bupaer criektpoB. CriekTpbl ucnyckanus. ClieKTpsl
noriouieHus. CekTpaabHbIi aHAIN3.
CriekTpanpHbI€ KJacchl 3Be3/. YIbTpaduOIETOBOE
uznyyenue. MuppakpacHoe usnydeHue.
Penrtrenosckue nyun. X mpupoja v cBOKCTBA.
[Ixana 31eKTPOMarHUTHBIX U3Jy4YEHUH.

Yder M HCIOJIB30BaHME JIEKTPOMATHUTHBIX
H3JIy4eHUI B NPodecCHOHAIBHOM 1eATeIbHOCTH.

JlabopaTopHble padoThI:
7. Onpenenenue JJIMHBI CBETOBOW BOJIHBI C
MTOMOIIBIO TUPPAKITMOHHON PEHIETKH

KonTtpoabHasi padora Ne 3 «KoneOaHus 1 BOJHBIL.
OnTHkay

Tema 5.3
CrennanbHas
Teopus
OTHOCHUTEIBLHOCTH

JIBr>keHue co ckopocThro cBera. [locTymarsl
TeOpI/II/I OTHOCUTCIIBHOCTHU U CJICACTBUS N3 HUX.
NHBapuaHTHOCTb MOAYJISl CKOPOCTH CBETA B
Bakyyme. DHeprusi nokosi. CBs3b MacChl U SHEPTUU
CBOOOHOM YaCTHUIIbl. DJIEMEHTHI PEISITHBUCTCKOM
JOINHAMUKHA.

Y4er u MCNO/Ib30BaHME CIIELMATBLHON TEOPUH
OTHOCHTEJIbHOCTH B NNPO¢eCCHOHATBHOM
JesITeJIbHOCTH.

OK 01
OK 02
OK 04
OK 05
K 1.1
IIK 1.2
K 1.3
I1IK 1.4
K 1.5
IIK 1.6
K 1.7

Paznen 6. KBanToBasi pusuka

10

Tema 6.1
KBanToBas

Conep:xxaHue y4eOHOT0 MaTepuasa:

KBanrtoBas runoresa [1nanka. TennoBoe usinydeHue.

OK 01
OK 02
OK 04
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OIITUKa

KopnyckynsipHo-BoJIHOBOM Ayanu3M. OOTOHBI.
['unioresa ne bpoitis 0 BOMTHOBBIX CBOMCTBAaX
yactull. /JaBiaeHnne cBera. XUMHYECKOE ACHCTBUE
ceera. Onwitel I1.H. Jle6enesa n H.1M. Basuiosa.
dorordhdexr. YpaBHeHne DUHIITEHHA 115
dorordpdekra. [Ipumenenne potordpdexra.
Yd4erT 1 HCNI0JIb30BaHNEe KBAHTOBOI ONTHKH B
npo¢ecCHOHATBHOM 1esITeJIbHOCTH.

Tema 6.2
duszuka aroma u
aTOMHOTO siApa

Conep:xanue y4eOHOI0 MaTepuaJia:

Pa3BuTHE B3IUI10B Ha CTPOEHUE BEILIECTBA.
Mopenu cTpoeHHst aTOMHOTO spa. SnepHas
Mozienb aroma. OneiTel . Pesepdopma. Moaensb
aroMma Bojiopoaa o H. bopy. KBantoBsie
noctynarsl bopa. JIazepbl. PannoakTHBHOCT.
3aKOH paJlMOaKTHUBHOIO pacrnaja. PagnoakTuBHbIe
npepamieHust. CriocoOb! HaOIIOACHUS U
perucTpauuu 3apsKeHHbIX yactull. CtpoeHue
aTOMHOTrO sizpa. JlegekT macchl, SHEpTHs CBSI3U U
YCTOMUYMBOCTh aTOMHBIX siAep. SiepHbIe peaklyHu.
Snepnast sHEepreTuka. DHEPreTUYECKUM BBIXO/T
AIepHBIX peakuui.FickyccTBeHHas
PaAMOAaKTUBHOCTh. JleeHue TSKENIbIX sep.
LlenHas sinepHas peakuus.YnpasiseMas LErnHas
peakuus. SAnepHslii peaktop. TepmosaepHbIn
cuHTe3. DHeprusd 3Be3. [lonyuenue
PaAMOAaKTUBHBIX W30TONOB U UX IMPUMEHEHHUE.
buonornueckoe neiicTBre panOaKTUBHBIX
U3ITy4yeHU. DIeMEeHTapHbIE YaCTHIIbL.

Y4er u ucnonb3oBaHue PU3UKH aTOMA U
aTOMHOIO siApa B IPo¢ecCHOHAIBHOM
JAeATEJbHOCTH.

OK 05
OK 07
K 1.1
IIK 1.2
K 1.3
I1IK 1.4
K 1.5
IIK 1.6
K 1.7

KonTponbnas padorta Ne 4 «KBanToBas ¢puzuka»

Pa3pnen 7. Crpoenune Beenennoii

(o]

Tema 7.1
Crpoenue
ConHeuHoOM
CUCTCMBbI

Conep:xaHue y4eOHOT0 MaTepuasa:

ConHeyHas cucTeMa: IUIaHEThl U MaJlble Tena,
cucrema 3emisi—JIyHa.

Yder u ucnosb3oBanue crpoenusi CojiHeuHOi
CHCTEMBbI B IPOeCCHOHAIBHOM 1eATeIbHOCTH.

Tema 7.2
OBOJTIOLNA
Bcenennoit

ConeprxaHue y4eGHOro MaTepHaJa:

Ctpoenue u 3Botonus CoHIa U 3BE3].
Knaccudukanms 38€31. 3BE3/1b1 1 ICTOUHUKH HX
SHEPTUH.
lNamakTuka. CoBpeMeHHBIE TTPEICTABICHUS O
CTPOEHUU U 3BOJIIOLMHU BceneHHou.
Ydet 1 ucnoJb30BaHue 3BOJIONUU BeelenHoii B
npodeccHOHAIBLHOM esITeJIbHOCTH.

JlabGopaTopHble padoThI:

8. M3yueHue KapThl 3B€3AHOTO Heba

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
K 1.2
K 1.3
K 1.4
K 1.5
K 1.6
K 1.7

IIpomexyTouHas arrecTauusa: AU depeHINPOBaHHbBIN 3a4eT

Bcero:

108
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3. YCJIOBUS PEAJIM3AIIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHUIIVIMHBI

3.1. TpebdoBaHUsI K MUHUMAJIbHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecneuyeHUu o
Peasmm3zanus nporpaMMbl JTUCHMILIMHBI TPeOyeT HAJIUYHUA Yy4eOHOT0 KaOuHeTa QU3NKU.

Peanuzanus mporpaMMbl AUCHUIUIMHBI TPeOyeT HAINYHS yueOHOTO KaOuHeTa (PU3UKH.
O¢ddexTuBHOCT, TpenogaBaHus Kypca (U3MKH 3aBHCUT OT HAJIUYMSI COOTBETCTBYIOILIETO
MaTepHaIbHO-TEXHUYECKOTO OCHAIIEHUS. JTO OOBICHIETCS OCOOCHHOCTAMU Kypca, B IEPBYIO
ouepelib, ero MHOTOMPO(UIBHOCTHIO U MTPAKTUUYECKON HANPaBIEHHOCTHIO.
O6opynoBanue yaeOHOTO KabUHeTA:
[Mudposast naboparopus 1o Gpu3uKe AJs Mperno1aBaTes;
[Hudposas nabopaTopus 1o GhU3MKe A CTYACHTA,;
Becsl TexHu4eckue ¢ pa3HOBECaMU;
KommiekT 11t 1a60paTopHOro NpakTUKyMa MO ONTHKE;
KommuiekT 115t 1a6opaTopHOro NpakTUKyMa M0 MEXaHUKE;
Kommiekt ans  1aboparopHOro  MpakTHKymMa IO  MOJEKYJISpHOW  (Qu3UKe U
TEPMOIUHAMUKY;
7. KoMmruiexT 15t 1abopaTopHOro MpakTUKyMa M0 3JIEKTPUIECTBY (C TEHEPATOPOM);
8. KommexT ast n3ydeHusi BO30OHOBIISIEMbIX HCTOYHHKOB SHEPTHH (COTHEYHOM, BETPOBOM
9HEPTuu, OM0-, MEXaHUYECKOH B TEPMOIICKTPUICCKOMIHEPTETHKH );
9. Ammepmerp 1ab0opaTOPHEIA;
10. BonbT™meTp nabopaToOpHBI;
11. KonopumeTp ¢ HaOOpoOM KaJTOPUMETPUUECKUX TEIT,
12. TepmomeTp J1a00OPaTOPHBIN;
13. KommiexkT ansi Hu3ydeHHs] OCHOB MEXaHUKH, IHEBMATUKA M BO300HOBISIEMBIX
HCTOYHUKOB SHEPTHH;
14. bapometp-aHepous;
15. biok nuTaHus peryiupyemslii;
16. BebO-kamepa Ha IOJJBUKHOM IITAaTHUBE;
17. Buneokamepa 11t pabOThI C ONTHUYECKUMHU TPUOOpaMu;
18. I'enepaTop 3BYKOBOI;
19. T'urpometp (ICUXPOMETD);
20. I'py3 HabOpHBIiA;
21. luHaMOMeTp AEMOHCTPALMOHHBIH;
22. KoMIuIeKT nocy/bl IEMOHCTPALMOHHON C MPUHAJICKHOCTIMU;
23. MaHOMETp KUAKOCTHON IEMOHCTPAITMOHHBIH;
24. MeTp neMOHCTPaIMOHHBIIH;
25. MUKpPOCKOT IEMOHCTPAIIOHHBIIH;
26. Hacoc BakyymHubIii KomoBcKoTO;
27. CTOJIMK MOIbEMHBIN;
28. llITaTuB NEMOHCTPAIMOHHBIN (HPU3HUECKUI;
29. DIEeKTPOILINTKA,
30. Habop aeMOHCTpallMOHHBIH 110 MEXaHUYECKUM SIBIICHUSIM;
31. Habop neMOHCTpallMOHHBIH MO AHHAMHUKE BPAIIaTeIbHOTO ABIKEHHUS,
32. Habop AeMOHCTpaIMOHHBIN TI0 MEXaHUISCKUM KOJICOAHHSIM;
33. Habop neMOHCTpallMOHHbII BOJIHOBBIX SIBJICHUH;
34. Benepko Apxumena;
35. Mastauk Makcsenna;
36. Habop Ten paBHOrO 00bEMa;
37. Habop Ten paBHOI Macchl;

ok wdE
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38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

[Tpubop ayis neMoHCTpanuu aTMOC(HEPHOTO TaBJICHHUS;
[Ipu3ma, HaKJIOHAOIIASICS C OTBECOM;
PoIuar nemoHCTpanOHHBIN;
Cocynsl coobmaronuecs;
CrakaH OTJIMBHOM IEMOHCTPAIlMOHHBIN;
Tpy6ka HproToHa,
[Tap [MTackans;
Habop neMoHCTpaliMoHHbIHI 110 MOJEKYISAPHON (PU3HUKE U TEIUIOBBIM SIBICHUSM;
Habop neMoHCTpaIOHHBIH 110 Ta30BbIM 3aKOHAM;
Habop xanmispos;
TpyOka 1t IeMOHCTpaIi KOHBEKIUH B KUAKOCTH;
HunuHapsl CBUHIIOBBIE CO CTPYTOM;
[ITap ¢ KoybIIOM;
BBICOKOBOIBTHBIN HCTOYHUK;
I'eneparop Ban-ge-I'paada;
Jozumerp;
KamepToHbI Ha pe30HaHCHBIX SIIUKAX;
Kommiekr mnpubGopoB ©  NPUHAMIEKHOCTEM i JIEMOHCTpAllid  CBOWCTB

SJICKTPOMArHuTHBIX BOJIH;

56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

KomruiexT npubopoB /i U3y4eHUs IPUHIUIIOB paJuolpueMa U pajiuonepeayu;
KoMI1exT npoBo10B;

Marsut 1yrooGpasHslii;

Marsut nojaocoBoH JEMOHCTPALIMOHHBIH;

MaruHa snekrpodopHasi;

MasaTHHK 3JIEKTPOCTaTUYECKUN;

Ha6op 1o n3y4eHnto MarHuTHOTO OIS 3eMIIH;

HaGop neMoHCTpalnOHHBIM 0 MAarHUTHOMY TTOJIIO KOJIBLIEBBIX TOKOB;
HaGop neMoHCTpallmoHHBIH N0 MOTYIPOBOJHUKAM;

Habop neMoHCTpaliMoHHBbIH 110 TOCTOSIHHOMY TOKY;

HaGop neMoHCTpallmOHHBIH MO AJIEKTPUYECKOMY TOKY B BAKYyME;
HaGop neMoHCTpallmOHHBIH MO 3JIEKTPOANHAMHUKE;

Habop 1151 ieMoHCcTpanuu MarHuTHBIX MOJIEH;

HaGop a5 1eMOHCTpaum 3IeKTPHUECKUX TOJeH;
Tpancdopmartop yueOHbINH;

ITamouka cTeKIsIHHAS,

[Tanouka »00HUTOBAS;

[Tpubop Jlenua;

Crpenky MarHUTHbBIE HA LITaTUBAX;

CyinraH 351€eKTpOCTaTUYECKU;

[IITaTuBBI U30IUPYIOLIUE;

DNEeKTPOMarHuT paz0oopHbIi;

HaGop neMOHCTpallMOHHBIHN 110 TeOMETPUYECKOM ONTHKE;

HaGop neMOHCTpallMOHHBIHM 1O BOJIHOBOM ONTHKE;

CreKTpoCKoOI JBYXTPYOHBIH;

HaGop cniekTpabHbIX TPYOOK ¢ HICTOUHUKOM MUTaHUS;

YcranoBka Jutst u3ydenus porodpdexra;

Hab6op nemoHcTpanmonHslil no nocrostHHo# Ilnanka;

KommiekT HarmsHbIX MOCOOUH ISl TOCTOSTHHOTO MCIIOJIb30BaHMS;
Kommiekt noptpetoB it oopmiieHs KaOuHeTa;

KomrmiekT neMoHCTpalmoOHHBIX yU4eOHBIX TAOJIHII.
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3.2. UndopmanuoHHoe odecrniedeHne 00yueHust

1. Jns peanuzanmuu mporpaMmbl OMOIMOTEYHBIM (DOHJ 0Opa30BaTEIBLHON OpraHU3alUH
JIOJDKEH MMETh II€YaTHbIE W/WIIM DJIEKTPOHHBIE 00pa3oBaTesibHbIE M MH(OPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIE JJIsi MCIIOJNIB30BaHMS B 0Opa3oBaTeIbHOM MpoIlecce, HE CTaplie MSATH JeT C
MOMEHTa U31aHusl.

2. PekoMeHnayemble MeyaTHbIE U3aHUsI 110 peann3aiiy 001eo0pa3oBaTeIbHOM TUCIUILINHBIL:

1. Mskumes, I'. ., byxoBues, b. b., Corckuii, H. H. / Iloxg pen. [lapdpentoeBoii H. A.
Ousuka. Yueonuk mis 10 ki — M.: U3natensctBo «IIpocBemenue», 2019. — 416 c.

2.Mskues, I'. 5., ByxoBues, b. b., Uapyrun, B.M. / [lox pen. [lapdenrpeBoit H. A. ®usuka.
Yueonuk st 11 k1. — M.: U3narensctBo «IIpocemenuey, 2019. — 399 c.

3. Amutpuena, B. ®. ®usuka s npodeccuii U CreruaaIbHOCTeH TEXHHYECKOro mpoduis:
yu4eOHUK JUIsi OOpa3oBaTENbHBIX YUPEKICHUH HAYaJbHOTO M CpeJHEro mnpodecCHOHaILHOTO
obOpazoBanus / B. @. [lmurpuesa. — 2-e usn., crep. — M.: M3garensckuii neHTp «Akanemus», 2019. -
448 c.

4. ImutpueBa B.®. ®Ousuka ams npodeccuii U CHenuaibHOCTEH TEXHUYECKOTO MPOQUIIS:
yu4eOHUK MJi CTYACHTOB MpoQeCCHOHATIbHBIX 00pa30BaTENbHBIX OpraHU3alfi, OCBAaWBAIOIINUX
npodeccuu u cnenuanbHoctu CI10.- M., 2017

5. JImutpueBa B.®. dusuka nns npodeccuil U crenuanbHOCTEH TEXHUYECKOTO Mpoduis.
COopauk 3amad: ydeb. mocobWe Uil CTYAEGHTOB MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX
opraHu3zalui, ocBanBaromux npodeccun u crienuanbaoctu CII0. — M., 2017

6. ImurpueBa B.®. ®usuka ans mpodeccuid U CHENHMaIbHOCTEH TEXHHYECKOTO MPOdUIIs.
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7. JImutpueBa B.®D. duszuka mis nmpodeccuil U CHEUANbHOCTEH TEXHHYECKOTO MPOQuIIs.
JlaGopaTopHbIii MpakTUKyM: y4ueO. rmocoOue s CTYACHTOB MPO(PECCHOHAIBHBIX 00pa30BaTEIbHBIX
opraHu3zaluii, ocBanBaromux npodeccun u crienuanbaoctu CIIO. —M., 2017

8. KacpsiHoB B.A. MmmtoctpupoBanusiii atinac no gusuke: 10 xmacc. — M., 2010. KacpsiHOB
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U ecTecTBeHHOHay4yHoro nmpoc¢uiei: COopHuk 3azad: y4e0. mnocoOue JUis CTYIEHTOB
npodeccuoHaNbHBIX 00pa30BaTENbHBIX OpraHU3alfil, OCBAUBAIOIIUX NMPO(ECCUN U CIEUUATbHOCTH
CIIO. - M., 2017

10. Tpodumosa T.M., PupcoB A.B. ®Pusmka mns mnpodeccuii M crenuanbHOCTEH
TEXHUYECKOTO M €CTECTBEHHOHAay4yHOro npoduieil: Pemenus 3agay: y4e0. mocoOue JUist CTyI€HTOB
npodecCHOHATBHBIX 00pa30BaTeIbHBIX OpPraHU3alMi, OCBaMBAIOLIIMX NMPO(ECCHH U CIEHaTbHOCTH
CIIO. -M., 2016
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[Tepeuens HTEpHET-pECYPCOB:

1.Enunas komnekuuss LU(QPOBBIX 00pa3zoBaTelbHBIX pecypcoB. — Pexum goctyna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

2.KM-mkoina. — Pexxum nocryma: http://www.km-school.ru/;

3.0TKpBITas ¢buzuKa. — Pexxum JIOCTYyTIA: http://www.physics.ru/courses/
op25part2/design/index.htm;

4 Ilnardopma AKnacc — Pexxum noctyma: http:// www. yaklass.ru /;

5.Poccuiickas anekTpoHHas 1mkona — Pexxum nocrtyna: http://www.resh.edu.ru/;

6.Ousmka.ru. — Pexxwum mocryna: http://www.fizika.ru;

7.OUIIN (BITP 11 xnacc) — Pexxum goctyma: http://www.fipi.ru /;

OnexTpoHHBIH yueOHUK — PesxuMm goctyma: http://www.physbook.ru/.
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4. KoHTpPOJIb M OLIeHKA Pe3yJIbTAaTOB 0CBOEHUSI AU CUMIIIMHBI

KoHTposib M oOLeHKa pacKpbIBaIOTCS 4epe3 YCBOCHHbIE 3HAHUA W NPUOOPETEHHbIE
00y4aromyMHUCs YMEHHUs, HalpaBleHHbIE Ha (QOpPMHUpPOBaHUE OOMMX M MPOPECCHOHATBHBIX
KoMmneTeHIui. KoMmeTeHIuu 10mKHbI ObITh COOTHECEHBI C IPEMETHBIMH Pe3yIbTaTaMU.

Kon v nanmenoBanue
(opMupyemMbIX KOMIIETEHIM A

Pa3zpgen/Tema

Tun oueHoYHbIX
MeponpuATHI

OK 01. Pasgen 1. Temsr 1.1., 1.2, 1.3

Bri6upaTh criocoObl peneHus Pasnmen 2. Teme1 2.1., 2.2., 2.3.

3a1a4 npo(h)eCcCHOHANBHOM Pasnen 3. Temnr 3.1., 3.2, 3.3,

JEATEIbHOCTU IIPUMEHUTEIBHOK 3.4., 3.5.

pa3InYHbIM KOHTCKCTaM Pasnen 4. Teme1 4.1., 4.2.
Paznen 5. Temsr 5.1.,5.2., 5.3.
Pasznen 6. Tems1 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 02. Pasgen 1. Temsr 1.1., 1.2, 1.3

Hcnonb30BaTh COBpEMEHHBIC Pasnen 2. Temsr 2.1., 2.2., 2.3.

CpEACTBA IMOKMCKA, aHAJIN3a U Paznen 3. Temnr 3.1., 3.2., 3.3,

WHTEpIpeTanuu nHHOpMAUU U 3.4., 3.5.

MH()OPMALIMOHHBIC TEXHOJIOTUN Pasnen 4. Tempi 4.1., 4.2,

UL BBLTOTHCHHUA 337181 Paznen 5. Temsr 5.1.,5.2., 5.3.

npogeccHOHATLHOM Paznen 6. Temnr 6.1., 6.2.

JACATCILHOCTH Pasnen 7. Temsi 7.1, 7.2

OK 03. Pasgen 1. Temsr 1.1., 1.2, 1.3

[LmanupoBate u Pasnen 2. Temsr 2.1., 2.2., 2.3.

pean30BbIBATE COOCTBEHHOE Paznen 3. Temsr 3.1., 3.2., 3.3,,

npo(ECCUOHATIBHOE U 3.4. 35,

JIMIHOCTHOC pasBUTHC, Pasnen 7. Temwr 7.1, 7.2

P ANPUHIMATEITHCKYIO

JIeATEIIbHOCTD B

npodeccruonanbHoil chepe,

HCIIOJIB30BATh 3HAHUS 110

(uHaHCOBOM I'PaMOTHOCTH B

Pa3IMYHBIX KU3HEHHBIX

CUTYAITUIX

OK 04. Pasgen 1. Temsr 1.1., 1.2, 1.3

O dextuBHO B3aumoaencTBOBaThL | Paznen 2. Temsr 2.1., 2.2., 2.3.

¥ paboTaThB KOJJICKTUBE 1 Paznen 3. Temsr 3.1., 3.2., 3.3,,

KOMaRnze 3.4.,3.5.
Pasnmen 4. Temer 4.1., 4.2.
Pasngen 5. Temsr 5.1.,5.2., 5.3.
Pasgen 6. Tems1 6.1., 6.2.
Pazpen 7. Temer 7.1, 7.2

OK 05. Pasgen 1. Temsr 1.1., 1.2, 1.3

OcCylmecTBaATh YCTHYIO U Paznen 2. Temur 2.1., 2.2., 2.3.

MUCbMCHHYIO KOMMYHHMKAINIO HA | Pasnen 3. Temsr 3.1., 3.2., 3.3,

rOCy/IapCTBEHHOM SI3BIKE 3.4. 3.5.

Poccwutickoii enepatinu ¢ Pasgen 4. Temsr 4.1., 4.2.

yHeToM ocobenHocTelt Pasnen 5. Temsr 5.1.,5.2., 5.3.

COIMAJILHOTO U KYJBTYPHOTO Paszen 6. Tews 6.1, 6.2.

- YCTHBIH 01poc;

- (hpoHTANTBHBINOMIPOC;

- OIICHKA KOHTPOJIbHBIX
pabor;

- Ha0JII0/ICHUE 32 XOJI0OM
BBITIOJTHEHUS
1ab0paToOpHBIX PaboT;

- OIICHKA BBIMOJTHEHUS
1ab0paToOpHBIX PadoT;

- OIICHKA MPaKTHYECKUX
pabort (pemieHus
KauyeCTBEHHBIX,
pacyeTHBIX 3a7a4);

- OLIEHKA TECTOBBIX
3aJIaHHI;

- HaOIroAeHUE 3a XOI0M
BBITIOJTHEHUS
WHIMBUTyaJIbHBIX
IPOEKTOB U OLIEHKa
BBITIOJTHCHHBIX IPOCKTOB;
- OIICHKA BBITOJTHEHUS
JIOMAIITHUX
CaMOCTOSITENIbHBIX Pa0oT;
- Ha0JII0/IeHNE M OlIEHKa
peleHus Keiic-3aaay;

- HaOJIFOIEHIE U OLIEHKA
JI€JIOBOU HUTPBI;

- muddepeHIPOBaHHBIN
3a4er
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KOHTCKCTa

Pazgen 7. Temsr 7.1, 7.2

OK 07.

CopnelicTBOBaTh COXPAHEHHUIO
OKpY>Karollen cpeibl,
pecypcocOepeKeHunIo,
MIPUMEHSTH 3HAHUSI 00
W3MEHEHUH KJIMMAaTa,
MIPUHLIMITBI OEPEKITMBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIEHCTBOBAThH B YPE3BbIYANHBIX
CUTYaIUSIX

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

Pasnen 4. Temsr 4.1., 4.2.
Pasnen 6. Tems1 6.1., 6.2.
Pazgen 7. Temsr 7.1, 7.2

NnK 1.1

Pa3pabateiBaTh U BBIIOJIHATH
KJIACCHUYECKHE i COBPEMEHHBIE,
KOMMEPUYECKHUE JKEHCKUE,
MYXCKHE (B TOM YHUCIIC
odopmiteHre ycoB ¥ 0OPOIbI),
JIETCKUE CTPHIKKU BOJIOC
Pa3JIMYHBIMU UHCTPYMCHTAMHU U
TEXHUKAMH.

IIK 1.2

BEIMONHATE XUMUYECKOE
BO3/ICHCTBUE (BKIIIOYAs 3aBUBKY
U BBINPSMIIEHHE BOJIOC) C
HCIOJIb30BAHUEM COBPEMEHHBIX
TEXHOJIOTUH.

IIK 1.3

BeINomHATE IPOCTHIE U
CJIOXKHBIE BUBI OKpAIIMBaHUS
BOJIOC C YYETOM 3ampoca
KJIMEHTA.

MK 1.4

Pazpa0aTbIBaTh U BBINOIHATH
KJIACCUYECKHUE U COBPEMEHHBIE,
KOMMEPUYECKHE YKIIAKH U
MIPUYECKU Ha BOJIOCAX
Pa3UYHOM JUTMHBI Pa3InYHBIMU
MHCTPYMEHTaMH U TEXHUKaMH.

IIK 1.5

MopenupoBaTh IPUYECKU
Pa3IMYHOrO HA3HAYEHNUs Ha
BOJIOCAX Pa3IU4YHOU JUIMHBI C
IIPUMEHEHHUEM YKpalIeHUH U
ITOCTUKEPHBIX U3JEIHM C
Y4E€TOM TE€HJICHIUH MOJBI.

IIK 1.6
BBITIOMTHATE 3CKU3BI U CXEMBI
JUTs pa3paboTKU

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

Paznen 4. Temer 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temsr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

- YCTHBIU OIPOC;

- (hpoHTATBHBIN OTIPOC;

- OIICHKA KOHTPOJIbHBIX
pabor;

- HaOJII0/ICHUE 32 XOJI0M
BBITIOJTHCHUS
1abopaTOpPHBIX padoT;

- OIICHKA BBIITOJTHCHHUS
1abopaTOpPHBIX padoT;

- OIICHKA MPAKTHYECKUX
paboT (pemeHus
Ka4eCTBCHHBIX,
pacueTHBIX 3a7a4);

- OIICHKA TECTOBBIX
3aJaHuM;

- Ha0JII0/IEHUE 32 XOJI0M
BBITIOJTHEHUS
WHIMBUTyaJIbHBIX
MPOEKTOB U OI[EHKa
BBITIOJTHCHHBIX ITPOCKTOB;
- OIICHKA BBITOJTHEHUS
JIOMAITHUX
CaMOCTOSITENbHBIX PaloT;
- HaOJIto/IeHNe U OLIEHKa
peleHus Kec-3aaay;

- Ha0JIt0/IeHUE U OLIEHKa
JI€JI0OBOU UIPBI;

- muddepeHIpOBaHHBIN
3auer
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MHCTPYKLHOHHO-
TEXHOJIOTMUECKHUX KapT.

MK 1.7

BebImonHATE caHUTapHO-
AMUAEMHOIOTHYECKUE
TpeOOBaHUs TIPH
MPEJOCTaBICHUN

MAPUKMaXEPCKUX YCIIYT.
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