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Ilporpamma  cocraBiena B coorerctBHH ¢ deepanbHbIM roCyAapCTBEHHbIM
00pa30BaTEbHBIM CTAHIAPTOM BBICIIETO ofpazoBanus — OakagaBpHaT 10 HalpaBlICHHIO
04.03.01 Xumus, yTBepxieaHbIM NpHKa3oM MyHUCTEpCTEA oOpasosaHus u Hayku Poccuiickoii
Oenepanun ot 17.07.2017 N671, yueGubIM 1L7aHOM TIOATOTOBKH GaKaslaBpa 10 HANIPABICHUEO

04.03.01 Xumus, yTBepkIeHHBIM YuersM coBeToM ®I'BOY BO «COT'Y» o1 29.04.2021 rona,
nporoxoa Ne 11.

CocraButens: K.X.H., gonedT Kadanos C.B.

Pabouas nporpamma obcysaera Ha 3aceaanun kadenpbl 001IeH ¥ HEOPragHUECKOH XHMUH
(mpotokon Ne 8/20-21 ot «18» mapta 2021 1.)

3aB. Kabenpoit f/ Cumeomamu J1.J1.

Onobpena coBeToM dakyabTeTa XUMUM, OHOIOTHU M GHOTEXHOTOTHH
(npotokon Ne 8/20-21 ot «25» mapra 2021 r.)
Ilpencenarens coera (hakynnTera @4,? Araesa ®.A.

Padouasn npozpamma OuCHUILIUHbLI npunama 6 cocmage OCHOBHON Npoheccuonaibiion
00pa30EAMENLHON NPO2PAMMBI PEeHieleM yHeH 020 cosena Hpomoroa Ne 1] om 29.04,2021,

Vmeepycoena npiikazom pexmopa Ne 106 _ont 30. 04.202 1.




1. CTpykTypa, 4 0011as1 TPYA0EMKOCTh IHCHUILIUHBI

OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTABISET 2 3a4ETHBIC SAMHUIIBI U 2
aKaJeMUYECKHX Yaca.

Ounas ¢hopma o0yueHus 3aounHas hopma 0OydeHHS

Kypc 4

Cemectp 8

Jlexuun 26

[TpakTdeckne (cemmHapckue) | 8

3aHSATHUS

JlaGopaTopHble 3aHITHS 26

Koncynbranuu -

HToro ayiuTOpHBIX 3aHITUI 60
CamocTosTenbHas paborta 12

Kypcosast pabora -

DopMa KOHTPOJIA

3auer +

O0111e€ KOJIMYECTBO YacOB 72

2. lle1n ocBOeHHST TUCIHILTHHBI

B cootBerctBUM ¢ DenepanbHbIM MOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM I10
HanpaBleHUIo MOAroToBKH (crenuanbHOcTH) 04.03.01 XuMus u ypoBHIO BBICIIETO OOPa30BaHHUS
OaxanaBpuaTt, yTBepKJIeHHOMY Npuka3zoM MunoOpHayku Poccun ot 17 utons 2017 roga Ne 671,
LEJIbI0 OCBOEHUS JUCHUIUINHBI «PU3HKO-XUMHYECKUH aHaJIU3 HEOPraHMYECKUX MaTEpHUajioB)
ABJIIeTCS (POPMUPOBAHUE Y CTYACHTOB HABBIKOB IIOCTPOEHHUS M OMHMCAHMSI JUarpaMM COCTOSTHUS
KOH/ICHCUPOBAHHBIX CHUCTEM, a TAaK)K€ NMPUMEHEHHUS METOJ0B (PU3UKO-XUMHUECKOT0 aHajiu3a U
F€OMETPUUECKHUX METOOB K ONMUCAHUIO ()a30BbIX IPEBPAILICHUH.

W3yuenne JaHHOM JAMCUUIUIMHBI CIYKUT TIOATOTOBKOM cCTyneHTa K Oynymiei
npoeccuoHaNbHOM IEATEIbHOCTH B 00JIaCTAX — HAYYHO-HUCCIIEI0BATENIbCKON U IIe1arorn4ecKon
COIJIaCHO NPOQeCCHOHATBHBIM CTaHAapPTaM:

1. Ipodeccnonanbuplii cranaapr «llexparor (megaroruvyeckasi AesiTeJIbHOCTh B
chepe AOMIKOJBHOIO, HAYAJIBHOr0 O00IIEro, OCHOBHOIO o00IIero, cpeaHero o00IIero
o0pa3oBaHusi) (BocnUTATENb, YYUTEJb)», YTBEPKIECHHBIA NpuKa3oM MuHucTepcTBa Tpyaa u
counanbHoi 3amuThl Poccuiickoir ®enepaumu ot 18 okta6ps 2013 1. Ne 544m
(3apeructpupoBan  MwunucrepctBoM toctunmu Poccuiickoit denepanuu 6 gexabpst 2013 r.,
peructpaunoHHblid Ne 30550), ¢ n3MeHeHUsIMU, BHECEHHBIMU IIpUKa3aMu MUHHCTEpCTBA Tpyaa
u conuanbHOM 3amuThl Poccuiickoit ®epepanmm ot 25 nekabps 2014 r. Ne 1115nH
(3apeructpupoBan MunHcTepcTBOM rocTuiu Poccuiickoit ®enepaunu 19 despans 2015 r.,
peructpaunoHHelid Ne 36091) m or S5 asrycra 2016 r. Ne 422H (3apeructpupoBaH
MunucreperBom roctuu Poccuiickoit ®denepannn 23 asrycra 2016 1., peructpanuoHHbiii Ne
43326).

2. 01.004. IIpogeccuonanbubiii cranaapr «Illemaror mnpodgeccnoHanbHOIO
00yuyeHusi, MPo(PecCHOHAIBLHOT0 00Pa30BAHUS M JONOJHUTEIHLHOr0 NMPO(ecCHOHATBLHOI0
o0pa3zoBaHusl» YTBEpPXKAEH IpUKa3oM MuUHUCTEPCTBA TpyAa M COLMAIBHOM  3alUTHI
Poccuiickoit @eaepanuu ot 08.09.2015 Ne 6081 (3apeructpupoBad MHUHHUCTEPCTBOM FOCTUILIUU
Poccuiickoit @enepanunu ot 24 centsops 2015 r. Ne 38998).

3. 40.011. TIIpodeccuonanbubiii crangapt «CneumajucT MO0 HAYYHO-
HCCJIeOBATEBCKHM M ONBITHO-KOHCTPYKTOPCKHUM pa3padoTkam» YTBEp)KIEH IPUKA30M



MunucteperBa Tpyaa U coumanbHou 3amuThl Poccniickoit @enepanuu ot 4 mapta 2014 r. Ne
1211 (3apeructpupoBad MunuctepcTBoM toctuninu Poccuiickoit @enepanuu 21 mapra 2014 1.,
peructpauroHHbId Ne 31692).

3. MecTo aucuunjaunsl B cTpykrype OIIOII

Jucuumiuza "®OU3NKo-XUMUYECKUI aHaIN3 HEOPraHMUYEeCKUX MaTepHalloB" OTHOCHUTCS K
mucuuiuinHam bioka 1 yact, gopmupyeMol ydacTHHUKaMH OOpa30BaTENIbHBIX OTHOIIECHHUH
b1.B./1B.08.01.

Js  u3ydeHWs JUCLUUIUIMHBI HEOOXOAMMBI 3HAHUSA, YMEHMs M KOMIIETCHIIUH,
NOJy4eHHBIE CTYACHTaMH MPHU U3YyYCHHH Kypca XMMHH MpPU CpeAHEeM 00IeM oOpa3oBaHUU, a
Takxke aucuuiuinH «Heopranuueckas xumus», «AHaaUTHYeCKas XUMHUsA», «MaTemaTtukay,
«Uupopmarukay, «Dusuka» yd4eOHOrO IUIaHA MOATOTOBKH OakalaBpOB IO HANpaBJICHUIO
04.03.01 Xumus.

TpeboBaHust K BXOAHBIM 3HAHUSAM O0yYarOLINXCS:

JUis OCBOEHHUS JaHHOM JUCLMIIMHBI HEOOXOAMMO BiaJeHHE MNpeJBapUTeIbHbIMHU
KOMIIeTeHIUSIMH, TTPHUOOPETEHHBIMU B PE3YJIbTAaTe OCBOCHHS NPEIIECTBYIOUIMX TUCIHMILIHH
yueOHOro IjaHa MoAroToBku Oakanaspa mo HampasieHuto 04.03.01 Xumus («Heopranuueckas
xumusi» - YK-1; VK-2; VK-4; YVK-6; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6;
«Ananutnueckas xumMus» - YK-1; YK-2; VK-4; YK-6; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5;
OIIK-6; "®usuueckas xumusa" - YK-1; YK-2; VK-6; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-4;
OIIK-5; OIIK-6; «Maremaruka» - YK-1; OIIK-3; OIIK-4; OIIK-5; «Mudopmatuka» - YK-1;
OIIK-3; OIIK-5; «®usuka» - YK-1; OIIK-3; OIIK-4):

YK-1. CnocoOeH OCyIIEeCTBIATh MOUCK, KPUTUYECKUH aHaAIU3 M CUHTE3 MH(pOpMAaIUH,
NPUMEHSTh CUCTEMHBIN TIOJIXOJT JJISl PEIICHUS IIOCTABJICHHBIX 3a7ad,

YK-2. CnocobeH ompenensats Kpyr 3ajJad B pamMKax IOCTaBJI€HHOM LEIM M BbIOMpPATh
ONTUMAJIbHBIE CIIOCOOBI MX PEIICHHUs, UCXOJIS U3 JACHCTBYIOIIUX MPABOBBIX HOPM, HMEIOIIHXCS
PECYpPCOB M OTPAaHUYECHUN;

YK-4. CiocobeH oCcylIecTBIATh JEI0BYI0 KOMMYHHKAIIMIO B YCTHOM M MMCbMEHHOM (popmax
Ha rocyJ1apcTBeHHOM s3bike Poccuiickoit depepannn 1 HHOCTPaHHOM(BIX) s3bIKe(aX);

YK-6. CiocobeH ynpaBisiTh CBOUM BPEMEHEM, BHICTPAUBATh U PEATM30BBIBATH TPACKTOPHIO
CaMOpPa3BUTHS Ha OCHOBE MPUHIIMIIOB 00pa30BaHUs B TEUCHHUE BCEH KU3HU;

YK-8. CnocobeH co3maBath W MOIAEPKUBATh O€30MMaCHBIC YCIOBUS JKU3HEACATEIHHOCTH, B
TOM YMCJI€ TPU BOZHUKHOBEHUH UPE3BBIYAHBIX CUTYaIHI;

OIIK-1 CrocobeH aHanmu3UpoBaTh U HMHTEPIPETUPOBATH PE3YIbTATHl XUMHUYECKHX
HKCIIEPUMEHTOB, HAOIIOJCHUIN U N3MEPEHUH;

OIIK-2 CnocoOeH TpOBOANTE ¢ COOJIOCHHEM HOPM TEXHHKH 0€30MaCHOCTH XHMMHYECKUN
OKCIEPUMEHT, BKJIIOYas CHHTE3, aHalu3, H3y4eHHE CTPYKTYpbl M CBOICTB BELIECTB U
MaTepuasoB, UCCIETOBaHHE MPOILIECCOB C UX yYACTHEM;

OIIK-3 CriocobeH MpUMEHSTh PacuyeTHO-TEOPETUUYECKUE METOIbl Ui M3YYEHUs] CBOWCTB
BEIIECTB U TMPOILIECCOB C MX YYacTHUEM C HCIOJb30BaHUEM COBPEMEHHON BBIYMCIUTEIBHON
TEXHUKH;

OIIK-4 CnocobeH muaHupoBaTh pabOThl XMMHUYECKOW HaIpaBIIEHHOCTH, 0OpaldaThiBaTh U
UHTEPIPETHPOBATh TOJTyYE€HHBIE PE3yNbTaThl C HCIOJIb30BAaHHUEM TEOPETUUYECKUX 3HAHUU U
NPaKTUYECKUX HABBIKOB PEIICHHSI MATEMAaTHICCKUX U (PU3NIECKHX 3a/1aY;

OIIK-5 CrnocobeH HCIONb30BaTh  CYIIECTBYIOIIUME MPOTpaMMHBIE  MPOIYKTHI U
uH(pOpMallMOHHbIE 0a3bl JAAHHBIX JIs pelIeHUs 3a7ad NPOPEecCHOHANIBHON NEeATENbHOCTH C
y4€TOM OCHOBHBIX TpeOOBaHUI HH(OPMAIIMOHHOM 0€30IacHOCTH;

OIIK-6 CrmocoOeH mpenacTaBisiTh pe3yibTaThl CBOCH pabOThl B YCTHOW W MHCHMEHHOM
dopMe B COOTBETCTBHM C HOpPMamMH U IpaBWJIaMH, NPUHATHIMH B NPO(PECcCHOHATHHOM
COO0O0IIIECTBE;



Jly1st ocBOeHUS TaHHOHM y4eOHOM NUCIMIUIMHBI CTYJEHT JOJIKEH
3HaTh:
- IOHATHSI ¥ 3aKOHBI O0IIeH XUMHUH, PU3NIECKON XUMHUHU, KPUCTAIUIOXUMHH,
- 3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB XUMHUUYECKUX JJIEMEHTOB,
YmMmern.
- TONB30BaThCs 0a30i MAaHHBIX IO TEPMOJUHAMUYECKHM, CTPYKTYPHBIM U (PHU3UIECKUM
CBOMCTBaM BEIIECTB;
- OLICHUBATh BO3MOKHOCTbh IPOTEKAHHS XUMUYECKON PEAKLINH.
Baanersn:
- METOJIAMU MTOCTPOEHUS MPOCTEUIINX T€OMETPUUECKUX MOJEINIEH;
- OCHOBHBIMH CIIOCOOaMU MTPOBEICHUS M ONMMUCAHKS XUMHYECKOTO SKCIIEPUMEHTA.

4. TpeGoBaHusi K pe3yJibTaTaM 0CBOEHHUS JUCHHUILUINHBI (KOMIIETEHIIUH 00y4Yalouierocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHHS JUCHUNIMHBI (MOZYJIs1)

Nzyuenue Kypca "OU3UKO-XUMUYECKUT aHanus3 HEOPraHUYECKUX
MaTepHaoB' ' IpenonaraeT IMocieoBaTelibHOe (OPMHUPOBAHHUE Yy CTYAEHTa CIEAYIOLIMX
KOMITETCHIINMN:

YuuBepcanabubie komnerenuuu (YK)

YK-8. Cniocoben co3naBath ¥ MOJICPKUBATh O€30MACHBIE YCIOBUS KU3HEACATEIILHOCTH, B TOM
YyCcJIe IIPU BOZHUKHOBEHUH YPE3BbIYAWHBIX CUTYalluN;

YK-8.1. Anaimsupyet GakTopbl BpeTHOTO BIHMSHUS dJICMCHTOB CPEIbl OOMTaHUS (TEXHUYICCKIX
CPEICTB, TEXHOJOTHYECKUX IPOLIECCOB, MAaTEPUANIOB, 34AHUM U COOPYKEHUH, NPUPOAHBIX U
COLIMAJIbHBIX SIBJICHUMN);

YK-8.2. Unentuduuupyer omnacHele U BpeAHble (DAKTOpbl B paMKaxX OCYLIECTBISEMOM
JIeSATEIbHOCTH;

YK-8.3. BoiaBnser npobiemsl, CBsI3aHHbIE C HAPYIIEHUSIMA TEXHUKH 0€30MacHOCTH Ha pabodyeM
MeECTe; MPEAJIaraeT MEPOIPHUATHAX IO MPEJOTBPALLECHHAIO YPE3BbIUANHBIX CUTYAUI;

YK-8.4. PazbsicHseT mnpaBwia TOBEJACHHUS NpPU  BO3HUKHOBEHMM YpE3BBIYAMHBIX CHUTyallui
MPUPOJHOTO M TEXHOTCHHOI'O IIPOMCXOKJEHUS; OKa3blBa€T IEPBYI0 IIOMOIIb, OIMCHIBAET
CHOCOOBI y4acTUsi B BOCCTAHOBUTENIBHBIX MEPOIPUSATHSIX.

IIpodpeccnonanbubie komnerenuuu (I1K):

IIK-1: CnocoGeH Hucronab30BaTh 3HAHUS O CTPOCHUU BEILECTBA, MPUPOJE XUMHUECKON CBS3U U
CBOMCTBAaX pAa3JIMYHBIX KJIACCOB XHMMHMYECKUX OJJIEMEHTOB, BEIIECTB W MaTEPHAOB IS
MIOHUMAaHUs MEXaHU3Ma XMMUYECKUX PEAKLUN, IPOUCXOAAIIMNX B TEXHOJIOIMYECKUX IIpoLeccax
U OKpYXarolleM MHpe, a TaKKe eCTECTBEHHOHAay4YHbIC 3HAaHMs Uil pEIICHHs 3aaad
npodecCHOHAIBHOMN e TeTbHOCTH;

IIK-1.1. Hcnonb3yeT 3HaHUS O CTPOCHUU BEILECTBA, MPUPOJE XUMHUECKON CBSI3U M CBOMCTBax
pPa3IMYHBIX KJIACCOB XMMHUYECKUX DJIEMEHTOB, BEIIECTB M MAaTE€pUajoB Ul ITIOHUMAHMS
MEXaHU3Ma XHUMHUYECKMX pEaklIHi, IPOUCXOMAIIMX B TEXHOJIOTMYECKUX Ipoleccax u
OKpPY’KaloIlleM MUPE;

IK-1.2 [IporHo3upyeTr cBOCTBa XUMUYECKUX COCTMHEHUI U MaTEpUAIOB HA OCHOBE JAHHBIX 00
UX CBOMCTBAX U XUMHUYECKOM CTPOCHUH;

IMMK-1.3. Hcmonb3yeT COBpEeMEHHBIE TEOPETHUECKHE NPEICTABICHUS XHMHUYECKOH HAyKd W
€CTeCTBEHHOHAYYHbIE 3HAHUS B CBOEH NMPOQecCHOHATBHOM 1S TebHOCTH;

IMK-2. CnocobeH TPUMEHATH COBPEMEHHYIO ammapaTypy TpH TPOBEICHUM HAyYHBIX
UCCJIEIOBAHNM, a TAKXKE COBPEMEHHBIE TEOPETHUUECKHUE IPEICTABICHNUS XUMUYECKOW HAYKH IS
aHaJIN3a DKCIIEPUMEHTAJIBHBIX JaHHBIX;

IIK-2.1. Brmageer CcOBpeMEHHBIMH METOJAMH WCCIICIOBAaHHUS XHUMHUYECKUX COCIUHEHUN U
MaTEpHAJIOB;



IK-2.2. AHaM3UpyeT U UHTEPHPETHPYET Pe3yIbTaThl XUMHUECKOT0 SKCIEPUMEHTa Ha OCHOBE
COBPEMEHHBIX TEOPETUUYECKUX MTPEACTABICHUN XUMUYECKON HAYKH.

OOmuM cpencTBOM KOHTPOJS SIBISICTCS BBEJIEHHAs B YHUBEPCUTETE OalIbHO-
pEUTHHTOBAasT CHCTEMa OICHKH YCIIEBAEMOCTH CTYACHTOB CIICHUAINTETa W HAIPaBIICHHUHA
OakanaBpuara.

B pe3ynbpTaTe 0CBOCHHS AUCIUIUIMHBI 00YJarOITUICS JOJIKEH:

B kareropuu "YHuBepcajbHble KOMIIETEHINH BbINYCKHUKOB"'

YK-8

3HaTh: (aKkTOpPHl BPEIHOTO BIMSHUS OSJIEMEHTOB Cpeibl OOWTaHUS (TEXHHUYECKUX CpPEICTB,
TEXHOJIOTUYECKUX MPOLIECCOB, MAaTePHAJIOB, 3aHUN U COOPYXEHUH, IPUPOTHBIX U COLMATIBHBIX
SIBJICHH ); HOpPMaTHUBHbBIE TPeOOBaHUS TEXHUKH O€30MMaCHOCTH;

YMerh: UACHTU(GUIMPOBATH ONACHBIE M BpeaHble (DAKTOphl B paMKaxX OCYILECTBIIsEMON
NeSITeTbHOCTH;, BBISBIISITH MPOOJIEMBI, CBSI3aHHBIE C HAPYIICHUSMH TEXHUKH O€30MacHOCTH Ha
pabouem MecTe; npenigaraTb MEPONPUATHS MO NPEAOTBPAIICHUIO YPE3BbIYAMHBIX CUTYalMii;
pean30BbIBaTh HOPMbI TEXHUKHU O€3011aCHOCTH;

Buajners: npaBwiaMu MOBEIEHUS NP BO3HUKHOBEHUM YPE3BbIYANHBIX CUTYalMi MPUPOIHOIO
U TEXHOI'€HHOI'O MPOMCXOXKICHHS; OKa3bIBAET MEPBYIO IIOMOIIlb, OMKUCHIBAET CIIOCOOBI y4acTus B
BOCCTAHOBUTEJIBHBIX ~ MEpONPUATHSIX; MeToAaMu Oe3omacHOW paboTbl B XMMHUYECKOMH
nabopaTopuu.

B kareropuu "'Ilpodeccuonanbubie koMnereHuuu'

MK-1

3HAaTh: OCHOBHBIC TPUHIIUIIBI, 3aKOHBI, TIOJIOXKEHHSI, METOIOJIOTUIO U3y4aeMbIX IUCIUIUINH;
YMeTh: HCHOJL30BATL OCHOBHLIE 3aKOHBI M IOJIOKECHUSA XUMHUU JIs1 IIOHUMaHHWus MEXaHu3Ma
XUMHYECKUX PeaKIHi, MPOUCXOAAIIUX B TEXHOJOTHYECKHX MPOIEccax M OKPYKAIOIIEM MHPE;
IMPOrHO3UPOBATH CBOHCTBA XUMHYECKUX COG}II/IHGHI/IfI U Mar€purajioB HAa OCHOBC JaHHBIX 00 ux
CBOMCTBAaX M XUMHUYECKOM CTPOCHHH,

BJ'IalIeT]): HaBbIKaMH HUCIIOJIB30BaHUA (bYHI[aMeHTaJ'IBHBIX XUMHWYECCKUX 3aKOHOB n
€CTeCTBEHHOHAYYHBIX 3HAaHUW B IMPOIIECCE BBHIMOJIHEHHS HAYYHOTO MCCIEIOBaHUS, a TAKKEe B
CBOEH MPOQECCHOHAIBHON JIEATETLHOCTH.

MK-2

3HaTh: TEOPETHYECKHE OCHOBBI COBPEMEHHBIX METOIOB HCCIEIOBaHMS XMMHMUYECKHX
COEIMHEHUH, MaTepuasoB U MHTEPIIPETAlMH MOTyYEHHBIX PE3yJIbTaToOB; OCHOBHBIE NCTOYHUKHU
Y METO/Ibl TOMCKA HAyYHOU UH(POPMALINH;

YMeThb: aHaTU3UpPOBaTh W HMHTEPIPETUPOBATH PE3YIbTaThl XUMHUYECKOTO SKCIIEPUMEHTa Ha
OCHOBE COBPEMEHHBIX TEOPETUUECKUX MTPEICTABICHUM XMMUUECKON HAYKH;

Baanersb: HaBbIKAMM HCIOJB30BaHUSA 0a30BBIX 3HAHUM U METOJIOB XMMHUYECKHX IJUCIMILIUH
[IPY UHTEPIPETALNH TTOTy4YEeHHBIX PE3yIbTaTOB.



[Ipu ocBOCHMM TaHHOW TUCIUTIINHBI O0YYaIOIIHIACSI CMOXKET TTPOIEMOHCTPUPOBATH

(qacTruHO) crienyromue 00o01eHHbIe TpyaoBbie PyHKIHK (OTD) u Tpynossie pyukimu (TD):

Kon u HaumeHoBaHUe Oo600mennas Tpyaosas pyukuus (OTD) TpynoBas pynkuus (TD)
npogeccHoHaIBLHOIO
CTaHaapra
ObaacTh npodeccuonanbHoil AesTebHocTH: 01 OOpa3zoBanne U HaAyKa
Tun 3aga4 npogeccCHOHAJIBbHOM 1eATeJILHOCTH: NeJaroru4ecKui
01.001 ITegaror Kon Haumenosauue OTO Ypor Haumenosanue TD Kon
(memaroruyeckas €Hb
NESITEIbHOCTH B cepe KBaJl
JIOLLIKOJIBHOTO, nupuk
HayvaIbHOrO O0IIETO, anuu
OCHOBHOTI'O OOIIIETO, A ITemarornyeckas 6 OO1enenarornyeckas A/01.
cpeaHero o0miero NEeSITeNIbHOCTD 110 ¢bynkuusa. OOyuenue 6
o0Opa3oBaHus MIPOEKTUPOBAHUIO U
(BOCTIUTaATEND, peanuzanuu
YUUTEIb). 00pa3oBaTEeNBLHOTO BocnuratensHast A/02.
HaumenoBanue Buaa nporecca B JESITEIIbHOCTD 6
pohecCHOHATLHOM 00pa3oBaTeIbHBIX
JESITEIbHOCTH OpraHHU3aIHIX
Jlo1KoJIbHOE IIOIIKOJILHOTO, PasBuBaronias AJ/03.
o0Opa3oBaHue HAYaJbHOTO O0ILEro, JICSITCIIBHOCTh 6
HauansHoe 001iee OCHOBHOTI'O OOIIIETO,
obOpaszoBaHue CPEIHEero o0IIero
OcHoBHoe o011ee o0Opa3oBaHUs
o0Opa3oBaHue B Ilenarornueckas 6 Ilemarornueckas B/03.
Cpennee obiee JEeSATEILHOCTh 10 JIESITEIIBHOCTD TI0 6
o0Opa3oBaHue MIPOEKTUPOBAHUIO U peanu3ainuu mporpaMmm
peain3ani OCHOBHBIX OCHOBHOTO M CPEIHETO
00111€00pa30BaTENbHBIX o0miero oopa3oBaHus
TIPOrpaMM
01.003 A | IlpenonaBanue no 6 Opranuszanus A/01.
[TpodeccrnonambHBIMI JIOTIOJTHATETHHBIM JIESITSIIBHOCTH YJaIuXCsl, 6
CTaHAapT «[lemgaror o011eo0pa3oBaTeIbHBIM HaIpaBIIEHHOM Ha
JIOTIOTHATEILHOTO porpaMMam OCBOCHHUE
oOpa3oBaHusl JeTel u JOTIOTHUTETFHOM
B3POCIIBIX». o01ieo0pa3oBaTeabHOM
HaumeHnoBanue Buaa MIPOTPaMMBbI
npodeccCuOHATHLHON 6 [Tenarornyeckwmii Al04.
NESITEIIbHOCTH KOHTPOJIb U OIIEHKA 6
Ilemarornueckas OCBOEHHSI
JESTEIbHOCTD B JIOTIOTHUTEITbHOM
JIOTTOJTHUTEIIEHOM 0011e00pa30BaTENHHOM
oOpa3oBaHuM JeTedl u MIPOTPaMMBbI
B3POCITBIX
40 CkBo3HbIe BUABI PO ecCHOHAIBHOM AeATeIbHOCTH
Tun 3ax5a4 npoecCHOHAIBLHOMN AeATEJIbHOCTH: HAYYHO-HCCJIEI0BATEIbCKHH
40.011 A | [IpoBenenue Hay4HO- 5 OcyiecTBiieHne A/01.
[TpodeccnonanbHbII HCCIIEI0BATENbCKUX U npoBeeHus paboT 1o S)
CTaHJapT OTIBITHO- 00paboTKe U aHAITHU3Y



https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

«Creuuanuct no
Hay4YHO-
UCCJICIOBATEIILCKUM U
OTIBITHO-
KOHCTPYKTOPCKHM
pazpaboTKam».

Haumenosanue Buja
npohecCHOHATBLHOM
JESATEIIBHOCTH :
IIpoBenenue Hay4Ho-
M CCIIEIOBATEIBCKUX U

KOHCTPYKTOPCKHX
pa3paboToK 10
OTIENBHBIM pa3/esiaMm
TEMBI

OIIBITHO-
KOHCTPYKTOPCKHUX
pa3paboTok

Hay4YHO-TEXHUYECKON
uHpopManuu u
pE3yJIbTaTOB
HUCCIIEOBaHUN

OcymiecTBiieHUE
BBITIOJTHEHHS
AKCIIEPUMEHTOB U
odopmIIeHUS
pe3yIbTaTOB
HCCIIEIOBAaHUN U
pa3paboTok

A/02.

5. Conepxxkanue U yueOHO-MeTOINYECKAsA KApPTa

JAUCHHUIIIIMHBI

HC
e
i

HaumenoBanue Tem
(BOTIpOCOB),
H3y4aeMBbIX 110 JaHHOH
JUCLUILITMHE

AynuropHsie
3aHATHUS, YaChl

CamocrosiTenbHas
pabora

KomngectBo
6aJutoB
TeKyIei
paboTsI st
aTTeCTalluu

m | JA
P b

ConeprxaHue

Yac
Bl

Mun

Makc

Jlurepa
Typa

Beenenue B kypc.
IIpenmer u 3amaun
kypca. Paboter H.C.
KypnakoBa u npyrux
yueHbIX. OCHOBHBIE
Metonnsl DXA:
TEPMUYECKUN
aHanms,
MUKPOCTPYKTYPHBII
aHalln3, METOJ
U3MEPEHUS
TBEPAOCTH, METO]T
WU3MEPEHUS
3JIEKTPOCONPOTHUBIIE
HUA,
peHTreHo(a3oBbIN
aHaIu3.

O6mue cBoiicTBa
JIuarpaMm
coctosinus. [lonsitue
JMarpaMMbl
coCcTOSTHUS. MeTo bl
M300paxKeHus OJTHO-,
JBYX- U
MHOTOKOMITOHEHTHBI
x cucrem. [IpaBuino
peryara. J{luarpammel

4

Hcropus kypca
¢buzuKo-
XUMHUYECKOTO
aHaJIM3a.

CriocoObl
BBIPAXKEHUS
KOHIICHTpaHI/II/I
KOMITOHEHTOB
Ha
JarpaMMax
COCTOSTHHSI.

3,1

5,6




«COCTaB-CBONCTBO»
U UX
reoMeTpudecKas
XapaKTEepUCTHKA.
®da3a, KOMIIOHEHT,
CTENEHb CBOOO/IEL.
[TpaBumo da3

I'u66ca.

®durypatuBHas

TOYKA CUCTEMBI.

[TpuHIMTIBI

HENPEPBIBHOCTU U

COOTBETCTBHUSL.

OIHOKOMITOHEHTHBIE [Tpumenenue 31 |56 |13,7
CUCTEMBL. npunnumna Jle
Nzobpaxenue [Tarenbe
OJIHOKOMIIOHEHTHBIX UHTEpIIpETaIN
cucteM (p-T — 1 (ha30BBIX
Jarpammal). PaBHOBECHH.
[Ipumenenue [Ipumenenne
npasuia ¢az s npasuia ¢az
OJIHOKOMIIOHEHTHBIX TUIS

cucreM. JlmarpaMMsbl
COCTOSIHUS BOJIBI,
cepbl, yriaepozaa u
HEKOTOPBIX
METAaJIJIOB.
I'eomerpuyeckas
MHTEpIIpeTalus -,
MOHO- U
HOHBApPUAHTHOTO
paBHOBECHSI.
JIByXKOMIIOHEHTHBIE
CUCTEMBI.
Knaccudukarms
quarpamm
COCTOSTHHS IBOMHBIX
CHUCTEM.
I'eomerpuueckas
WHTEPIIpETALNS -,
MOHO- U
HOHBApHUaHTHOTO
paBHOBECHUSI B
JIBYXKOMITOHEHTHBIX
KOHJIEHCUPOBAHHBIX
cucreMax. [Ipasuna
o uucne ¢a3 B
COIIPUKACAIOLIUXCSA
001acTsX u o
MEePECECUYCHNH JIMHUI
(ha3oBBIX

JIBYXKOMIIOHEH
THBIX
KOHJICHCUPOBA
HHEBIX CHUCTEM.
DaxTopsl,
OIIPEAENAIOIIN
€ BO3MOXKHOCTh
B3aMMHOM
pacTBOPUMOCT
H
KOMIIOHEHTOB.




paBHOBECHUI Ha
JuarpaMmmax
COCTOSIHUSI.
JuarpamMmsl
COCTOSIHUS
JIBYXKOMITOHEHTHBIX
CUCTEM C
HEOIPAHUYEHHOU
PacTBOPUMOCTBIO
KOMITIOHEHTOB B
TBEPJOM H JKHUJIKOM
COCTOSTHUSIX.
Merammyeckue,
OKCHUJTHBIC U
COJIEBBIE CUCTEMBI.
Tpu Tvna nuarpamm
COCTOSIHUS 110
Pozebomy. Kpussie
JTUKBUIYyCA U
conmnyca. Konona.
PaBHOBeCHas u
HEpaBHOBECHAs
KpHUCTaJUIU3aLHs
TBEP/bIX PACTBOPOB.
OcoOenHoctu
MUKPOCTPYKTYPBI
TBEPJIbIX PACTBOPOB.
Kpussie «cocras-
CBOICTBO» B

cucTeMax ¢

HEOTPAaHUYEHHOU

pPacTBOPUMOCTHIO

KOMITOHEHTOB.

JnarpamMMsI OcobeHHoCTH 31 |56 |136
COCTOSIHUS MHUKPOCTPYKTY
JIByXKOMITOHEHTHBIX PBI CIIJIABOB,
CHCTEM C coJepKaIux
HOHBapHAHTHBIM IBTEKTHKY WIIH
HBTEKTHUYECKUM U MEPUTEKTHKY.
HOHBapHAHTHBIM [TonsiTHe
HNEPUTEKTHYECKUM IPOMEKYTOYH
PaBHOBECHSIMH. oif dasel u
OBTEKTUYECKOE U UHTEpPMETaIITN
NEPUTEKTHYECKOE YECKOTO
paBHOBECHS. COCIIMHEHUS
OBTEKTHYECKHE UMC).

CUCTEMBI 0e3
PacTBOPUMOCTH U C
OTPaHUYECHHOMN
PacTBOPUMOCTBIO
KOMITIOHCHTOB B




TBEPJOM COCTOSTHUMU.
Huarpamma
COCTOSIHUS
MEPUTEKTUYECKOMN
cucreMbl. Kpusbie
KpUCTAJIU3ALU1
CILJIaBOB
IBTEKTUYECKUX U
MEPUTEKTUYECKUX
CUCTEM.
TpeyroabHuK
TammaHa.
[IpenenbHble cyyan
OBTEKTHKHU U
MEPUTEKTUKH.
Pacuer cocraBa
3BTEKTUYECKUX
CIUIaBOB I10 MPaBUITY
ppluara.
IIpomexxyTounbie
¢da3bl B
KOHJIEHCUPOBAHHBIX
CHUCTEMAX.
IIpomexxyTounbie
(a3bl MOCTOSTHHOTO U
NIEPEMEHHOTO
COCTaBa.
Baxneiimne
CTPYKTYPHBIE THIIbI
NMC. KoHrpysHTHO
Y UTHKOHTPY?HTHO
ruiaBsiecs (aspl.
[IpomexyTouHsble
¢ba3zsl,
oOpasyromuecs B
TBEPAOM COCTOSTHUHU.
YnopsanoueHnue
TBEP/IOT0 PacTBOPA.
CoenuHenns
KypnaxoBa. Yuenue
O CHUHTYJISIPHOU
TouKe. JlalmbTOHUIbI
1 OCPTOJUTHIBI.

[Momumopduszm
KOMITOHEHTOB H
POMEXKYTOUHBIX
da3. OrpaxeHue
noauMopduzma
KOMITOHEHTOB H
IPOMEXKYTOUHBIX
¢da3 Ha TuarpamMmax
COCTOSIHUSI.

MeTtaTekTHuec
Kasi peaKkius.
YcaoBus
paccioeHust
KUAKUX (ha3.

3,1

5,6

1-3,5




[Tomamopduszm
KOHT'PYIHTHO U
MHKOHTPYSHTHO
TJIaBSAIIUXCS
MIPOMEXKYTOUHBIX
das.
[TocnenoBareabHOCT
b TIOJTMMOP(HHBIX
MpEeBpaILCHUI
METAJIJIOB.
JuarpaMmmbl
COCTOSIHHSI CUCTEM C
OTpaHUYCHHOMN
pPacTBOPUMOCTBIO
KOMIIOHEHTOB B
JKUJIKOM COCTOSTHUH.
Paccioenue kak
CJIEJICTBUE
OTPaHUYECHHOMN
pPacTBOPUMOCTH B
JKUJIKOM COCTOSTHUH.

bunopanbpHas

KpuBas Ha

JuarpaMmme

COCTOSIHUS.

JnarpaMmsl

COCTOSIHUSI CUCTEM C

HOHBAapUAHTHBIM

MOHOTEKTUYECKUM H

HOHBAapUAHTHBIM

CUHTEKTHYECKUM

PaBHOBECHSIMH.

Tsepaogazuele YyryHsl 1 31 |56 |110
MIpeBpaIlCHUs B CTaJIu.
JIBOWHBIX CHCTEMAX. ITprHIMIIBL
Bropuunas TEPMUYECKOU
KpUCTAJIIIN3aUs KaKk 00paboTku
npumep CTaJH.
MOHOBAapUAHTHOIO

TBepaoda3Horo Mertoabl
MIPEBPAILICHUSI. U300paKeHUS
OBTEKTOMHAS U cocTaBa
MePUTEKTOUTHAS TPOMHBIX
peaKiuu. CUCTEM:
MetacrabunbHas u CrocoObl
cTabunpHas CkpeitHeMakep
JIAarpaMMbl ca, Ban
COCTOSIHUSI CUCTEMBI Ankemane,
JKEIIe30-YIIIepOI. Uenexe.
[Homumopduszm

xenesa. TBepabie JnarpaMmbl
pacTBOpBI HA OCHOBE COCTOSIHUS




xene3a — pepput u
ayCTEHUT.
HouBapuanTHbie
MIpeBpalleHus B
cucreMe —
oOpa3zoBaHue
LIEMEHTHUTA,
nene0ypuTa u
MEpJINTA.
TpexKOMIIOHEHTHBIE
cucreMmbl. O0mme
CBOMCTBA JUarpaMm
COCTOAHUS. MeTo b
HU300paKECHHS
COCTaBa TPOMHBIX
CUCTEM: CIIOCOOBI
I'u606ca, Pozeboma,
CkpeitneMakepca,
Ban Anxemane,
Ueneke. [Ipasuiio
(a3 B TpPOHHBIX
cucremax. [IpaBuiio
phluara,
COEIMHUTEJIbHOU
IIPSIMOM M LIEHTpA
TSKECTU
TpEeYroJbHUKA.
N3orepmuyeckue u
MOJINTEPMUYECKHE
CEYECHUS TPOUHBIX
CHUCTEM.
Knaccudukanus
TPOMHBIX CUCTEM.
TpoliHbIE CUCTEMBI C
HEOTPAaHUYEHHOU
PacTBOPUMOCTBIO
KOMITOHEHTOB.
IToBepxHoCcTH
JTUKBUIYyCA U
COJIMIyCa B TPOMHBIX
CUCTEMaXx.
Kpucrannuzauus
TPOWHBIX CIIJIaBOB-
pacTBOpPOB.
N3oTepmuyeckue u
MOJINTEPMUYECKHE
CEUEHHUS.

CHCTEM C
AKCTPEMAaJbHbI
MH CKJIaJKaMu
Y TOYKAMH Ha
ITOBEPXHOCTSIX
JIMKBUJIYCA U
conuayca.

MoHoBapHaHTHbIE
paBHOBECHS B
TPOMHBIX CUCTEMAX.
TpolHbIE CUCTEMBI C

ITocnemoBaren
BHOCTH
MpEBpAILCHUI
npu

3,1

5,6

1-10




MOHOBapHaHTHBIM
OBTCKTHYCCKHUM U
MOHOBapHUaHTHBIM
NEPUTCKTUICCKUM
PAaBHOBECHUSIMH.
Crpoenue quarpamm
cocrosiaus. [lomu- n
U30TEPMHUYECKHE
CCUYCHHSI.

KpUCTaJTH3aIl
WU CILIABOB.

JunarpamMmsl
COCTOSIHUS TPOMHBIX
CUCTEM C
KpHUCTaJIU3aUEH
YUCTBIX
KOMITOHEHTOB.
Crpoenue
JuarpaMMbl
COCTOSIHMS TPOMHOMN
CUCTEMBI C
KpUCTAJUTU3aluEN
YUCTBIX
KOMITOHEHTOB.
TpoliHast 3BTEKTHKA.
MoHo- u
HOHBapUaHTHBIE
IBTEKTUYECKUE
pPaBHOBECHS.
[IpaBuio o
[IEPECCUCHUU
MOHOBapHaHTHBIX
IBTEKTUYECKUX
KkpuBbIX. [lomu-
U30TEPMUYECKHE
CEYEHUS CUCTEMBI.
Meron Ilerposa.
TpoliHbIE CUCTEMBI C
OTPAaHUYECHHOMN
pPacTBOPUMOCTBIO B
TBEPJIOM COCTOSTHUH
Y HOHBApUAHTHBIM
3BTEKTUYECKUM
PaBHOBECHEM.
Ctpoenue
JMarpaMMbl
COCTOSIHMS TPOMHOMN
CHUCTEMBI
3BTEKTUYECKOTO
THUIIA C
KpHCTaJI3aHEH
TBEP/BIX PACTBOPOB.
TpoitHas 3BTEKTHKA.
MoHo- u

ITocnenoBaren
BHOCTbH
IIpEBpALLCHUI
npu
KpUCTaJUTH3aIl
WM CIUIABOB.

3,1

5,6

1-10




HOHBapUaHTHbBIE
HBTEKTUYECKHUE
paBHoBecus. [lonu-
U U30TEPMUYECKHUE
CEUEHHUS CUCTEMBI.

IIpomexyTouHble
(da3bl B TPOMHBIX
CUCTEMAX.
KonrpysuTtHble 1
UHKOHTPYSHTHBIE
IPOMEKYTOUHbIE
(a3bl B TPOMHBIX
cucreMax.
KBa3ubunaphsie
paspessbl. [IpaBuna
H.C. Kypnakosa.
Metoa CUHTYISpHOI
TPUAHTYJISLUU.

IIpaBuio
3amnpera Ha
CyILLIECTBOBaHU
e
KBa3MOUHAPHO
ro paspesa.

3,1

5,6

1-10

BonHo-coseBbie
CUCTEMBI.
JnarpaMmsl
PacTBOPUMOCTHU KaK
YaCTHBIN Cy4yai
Juarpamm
IJIaBKOCTHU.
Crnoco0sl
U300paxKeHUs
CHUCTEM «COJIb-BOAAY.
JaBnenue napa
pacTBOpUTEINS U
HCIIapEeHNe
pacTBOpUTENIS U3
pacTBOpOB
HEJIETY4Yero
BELIECTBA B
neryueM. CHUCTEMBI,
cozepKaime
KPUCTAJIJIOTUAPATHI.

Bzaumnoe
BIWSTHUE
pacTBOpPUTEIISI
u
PacTBOPEHHOTO
BEIIlECTBA Ha
TEeMIIepaTypy
150:¢
KpUCTaJIN3all
HAH.

3,1

5,6

1-10

n
TO
ro

26

26

12

28

50

IIpumeuanue:

- BCC BHIbI y‘-IC6HOI7I pa60TBI MOTYT IPOBOAUTHCA AUCTAHIHWOHHO Ha OCHOBAHHWU JIOKAJIBbHBIX

HOPMATUBHBIX AKTOB,

- B L[eJIAX peau3alii WHAUBHUIYAIbHOTO MOAX0/a K OOYUYEHHUIO CTYJIEHTOB, OCYIECTBISIONINX
y4eOHBIN TpoIecc MO WHAWBUAYAILHOW TPAaeKTOPHUH B PaMKaX HHIMBUAYAJIHFHOTO pPabOYero
IUIaHA, W3YYEeHUE JAaHHOW JMCUUIUIMHBI MOXET OCYILECTBIIATHCS Yepe3 HHIUBHIyaJbHbIE
KOHCYJIbTAIIMH TIPEToIaBaTeNsi OYHO, B YaChl KOHCYJIBTAIIUH, IO SJIEKTPOHHOM TOYTE, a TAKXKE C
ucnons3oBanuem Webex, mnardopmer nucrannmonHoro odyuenust Moodle, muunblil KaOuHET

cryaenta Ha caiite COI'Y, npyrux anementoB DM1OC COI'Y.




6. O6pa3oBarTe/ibHbIE TEXHOJIOTHH

No/m. Tema Bun KonnyecTtBo | AKTHBHBIE (DOPMBI HNHTEepaKTHBHBIE
3aHATHSA 4acoB (popmbI
1 CM. y4eOHO-METOTUICCKYIO Jlexuun 26 HepCHCKTI/IBHO - BJ'II/II_['I/IFpI)I,
Kapty OIePEKAIOIIETO JIMCKYCCHOHHBIC
oOyueHus, TEXHOJIOTHH:
MOJyJIbHAas MO3IOBOM IITYpPM,
TEXHOJIOTHS, KEMC-TeXHOJIOr s,
POOJIIEMHOTO TEXHOJIOTHS
o0y4deHus CUTYallMOHHOTO
aHanusa
2 CwM. yqe6H0-MeTOJII/I‘IeCKyIO IMpakTnyeckn 8 HepCHCKTI/IBHO - BJII/II_['I/Irpr,
Kapty ¢ OTIEPEKAIOIIETO JIICKYCCHOHHBIE
oOyueHus, TEXHOJIOTHH:
MOJyJIbHAs MO3rOBOM IITYpPM,
TEXHOJIOTHS, KeMC-TeXHOJIOrus,
poOJIEMHOTO TEXHOJIOTHSI
o0y4eHus CUTYaIlMOHHOTO
aHanusa
3 CMm. yueOHO-MeToquueckyto | Jlaboparopuer | 26 IlepcrekTHBHO - baut-urpsi,
Kapty ¢ OIEPEXKAIOIIECTO JIMCKYCCHOHHBIC
00yJeHwUs, TEXHOJIOTHH:
MOJyJIbHas MO3TOBOM LITYPM,
TEXHOJIOTHS, KENC-TEXHOJIOT s,
POOJIEMHOTO TEXHOJIOTHUS
00y4eHus CUTYallMOHHOTO
aHaiu3a

7. Y4eOHO-MeTOAMYeCcKOe oDecreyeHne cCaMOCTOsITeIbHOM padoThl

CaMocTtosiTenbHasi paboTa CTYACHTOB MPOBOAUTCS B BUJE MUCHBMEHHBIX JOMAITHHX
3a/laHuil 10 MOJTOTOBKE K Ja0OpaTOPHBIM M MPaKTUYECKUM 3aHATUSAM. Borpockl, BEBIHOCUMBIE
Ha CaMOCTOSITEIbHOE M3y4YeHHE, a TakKe ydeOHasl JuTepaTypa U METOAUYECKH MaTepuan 1o
OpraHHu3aIli CaMOCTOSTEIbHOW pabOThl CTYJIEHTOB OTPaKE€HbI B YUeOHO-METOIUYECKON KapTe
TUuCIUIUIMHEl  «Heopranuueckas XuMHsS» W Ha caiite gucTaHmuoHHoro oOydenuss COI'Y
http://Ims.nosu.ru//. Marepuansl MO OpraHMU3alUHd CaMOCTOSTEIBHON pPabOThI CTYIAEHTOB
OTpaXEeHBI TaKKe B Y4eOHO-METOANYECKOM KOMILIEKCE TUCITUTUINHBI.

[To xaxmoil w3 TeM Il CaMOCTOSATEIBHOTO W3y4YeHHUs, TPHUBEICHHBIX B pabodeid
[porpaMme, CTYAEHTaM CJIEAyeT CHAaudajla MPOYUTAaTh PEKOMEHJIOBAHHYIO JIUTEPATYpy W IPHU
HEOOXOJMMOCTH COCTaBUTh KPATKUN KOHCHEKT OCHOBHBIX IOJIOXEHHH, TEPMUHOB, CBEJICHUH,
TPeOYIOIMIMX 3alIOMUHAHMSI U SBIISIONIUXCS OCHOBOIOIATAOIIMMHU B 9TOU TEME.

[Ipn mnoaroroBke 3aJaHUN IO CaMOCTOATEIbHOW paldoTe CTyaeHTaM HeoOXO0AUMO
OPUEHTUPOBATHCSA Ha KOHCIIEKTHI JIEKLIUI, PEKOMEHAYEMYIO JIUTEPATYPY.

Jlns pacmmpeHus 3HaHUM 0 JUCHUIUIMHE PEKOMEHIYETCS UCIIONIb30BaTh VIHTepHET-pecypehl:

MPOBOANTH TMOUCK B PA3IUYHBIX CHUCTEMaX, TAaKUX Kak OOINHWE MOWCKOBBIE CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CHEUUATbHBIC [OUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.



http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

3agaHusa I CAaMOCTOSITEILHOM MOATOTOBKH K J'laﬁOpaTOprlM 3aHATHAM

Home Tema 3aganue
p
1 [Ipasuio ¢a3s. p-T — 1. Onpenenennsi: paza, KOMIIOHEHT, CTENEHb CBOOOBI, AU -, MOHO-,
JarpaMMbl HOHBapMaHTHOE paBHOBECHUE, AUarpaMMa COCTOSIHHS, 3JIEMEHTHI
OJTHOKOMIIOHEHTHBIX CTPOEHUS AUarpaMM COCTOSIHUS.
cucTeM 2. Ilpumenenune npuHuuna Jle lllatense st 00bSICHEHUS CMELICHUS
paBHOBECHH TSk, TST, XK ST HA IPUMEPE JUarpaMM COCTOSTHHS BOJBI U
CEpBL.
3. Kak BiusieT moBBIIICHNE AaBICHUS Ha IpeBpaiieHus: a-Fe ¢ y-Fe, a-Ti
¢ B-Ti? JaTh 0OBICHEHHS, HCXOMA U3 CTPYKTYPHBIX OTIHYMIA JAHHBIX
MOTH(IKATTHH.
2 Cocras 1. I'paduyeckn (o mpaBWiIy phlYara) W aHAJUTHYECKH OIPEAEINTh COCTAB
JIBYXKOMITOHEHTHBIX | crutaBa Cu-Ni, momyuenHoro npu crutaBnenuu 10 T cruiaBa, cogepxaiero 25 %
CHUCTEM. Ni u 50 r crunaBa, comepsxkaiero 75 % Ni.
IMpaBuno pergara u | 2. OnpenenuTh MaccoBbIE O METAJUIOB B coequHeHHn coctaBa RUV. Kakyio
IIPaBUIIO Maccy BaHaaMs HaAo CIUIaBUTh ¢ 20 T' 3TOr0 COENMHEHUs, YTOOBI MOJIYYUThH
COCTUHUTEIIEHON cruiaB, copepskamuit 90 % Bananusa?
IpAMOH 3. Jl1s momydyeHus cIutaBa OBLIM HUCIIONb30BaHbI paBHBIE MacChl CILUIABOB
cucreMbl A-B, comepxamux 10, 30 u 50 % B. I'paduueckn u aHamMTHUECKH
OTIPENIeNIUTh COCTAB MOIYYEHHOTO COCTUHEHUS.
4. [IByx¢a3nsiii cruiaB copepxut 10 % a-dasser cocraBa 90 % A, 10 % B 1 90 %
B-hazer cocraBa 40 % A, 60 % B. OnpenennuTs cOCTaB JAHHOTO CIUIaBA.
5. JIBymst cniocobamu — rpad)MuecKiM M aHaIUTHYECKUM — PacCUUTaTh COCTaB
(macc. %, mout. %) crnaBa, MPUTOTOBIEHHOTO MPH CIIJIABICHUHU:
a) 10 r Cd u 20 r crunaBa Ha ocHoBe Al, conmepaxariero 10 moin. % Cd;
6) 20 r Fe u 10 r crunaBa Ha ocHoBe Fe, conepikarero 30 moin. % Al;
B) 50 r cmraBa Zn c¢ Cu, comepxkamero 30 mon. % Cu m 20 r cmaga,
conepxamiero 10 mom. % Cu.
6. OrnpeniennuTh MOJIBHBIE 10JTM KOMITOHEHTOB MO M3BECTHBIM MacCOBBIM JI0JISIM:
a) 10 % Mg, 90 % Ru; 6) 50 % Mn, 50 % Pt.
3 BusyansHo- M3yunTh METOIUKY BU3yaJbHO-TEPMHUYECKOT0 aHAJIH3a 110 METOIUUYECKUM
TEPMUYECKUI aHATIH3 PEKOMEHAALUAM.
Xon paboTsl
1. Bszsarb HaBecku cMecel kaM(opbl 1 OEH30HHOI KUCIIOTBI C HHTEPBAJIOM
cocraBa 10%. CMecu nepeMeniaTb ¥ NEPEeHECTH B TPOOUPKH.
2. M3meputs TemnepaTypy Hauaia KpUCTAIUIM3AIMH YUCTHIX KOMIIOHEHTOB
Y TTOJITOTOBJICHHBIX 00Pa3II0B.
3. TocTponTs qUarpaMMy COCTOSIHUSI CHCTEMBI.
4 HuddepennunansHo- 1. U3yumts MeTomuky JJTA 1o MeToau4eckuM peKOMEHIALMSIM :
TEpMHUYECKUH aHAIN3
2. Pacum¢poBats npeayokeHHbIE TEPMOTPAMMBI.
5 Mertamnorpaduaeckn 2. M3y4uTh METOAMKY METAIIOrPa()UuECcKOro aHalK3a 0 METOUYECKUM
il aHaJIU3 CUCTEMBI PEKOMEHAAITUSM :
Cd-Bi 2. Xona paboTsr:
- oTIUIH(OBAT U OTIOJIMPOBATH MPEIOKEHHBIE 00pa3Ilbl CIIaBOB,
- IPOTPABUTH MTOJTyYCHHBIE MITU]EHI,
- 0XapaKTepPHU30BaTh MOYICHHYIO MEKPOCTPYKTYPY.
6 KomOnHnpoBaHHbIe 1. TIloctpouth  jamarpamMMy  COCTOSIHHSI ~ CHUCTEMbI,  BKJIIOYAIOIIEH
JMarpaMMsl 9BTEKTHYECKYIO, MOHOTEKTHYECKYIO U IEPUTEKTHUECKYIO PEaKIIUH.
COCTOSIHUS 2. Iloctpoutrh  jamarpamMMy  COCTOSIHHSL ~ CHUCTEMbl,  BKJIIOYAIOIIEH
JIBYXKOMITOHEHTHBIX 9BTEKTEKTOUAHYIO, IBTEKTUUECKYIO U MIEPUTEKTOUTHYIO PEAKIIHU.
cucreM (1) 3. Tloctpouth amMarpaMmy COCTOSIHUSI CHCTEMBI, B KOTOPOH HMEIOTCS

KOHI'PYSHTHO W HWHKOHI'PDYOHTHO IUIABAIIUECS MPOMECIKYTOYHLIC (1)2[31;1.




Bcero B cucteme oiHa 3BTEKTHUECKAs U ABE NEPUTEKTUUECKUE PEAKIIHH.

4. TloctpouTh AMarpaMMmy COCTOSHUSI CHCTEMBI, B KOTOPOH HMEIOTCS
KOHI'PYSHTHO W HHKOHI'PYIHTHO IIIABSIINECS HMPOMEXYTOUYHbIC (a3bl.
Bcero B cucteMe TpH EPUTEKTUIECKUE PEAKIIHH.

5. TloctponTs AmarpamMmy COCTOSHHSI CHCTEMBI, B KOTOPOH HMEIOTCS ABE
HBTEKTHUYECKHE U OFHA MEPUTCKTUIECKAsT PEAKIIHH.

6. IlocTpouts muarpaMMy COCTOSHHS CHCTEMBI, B KOTOPOH MMEIOTCS OJHA
IBTEKTHYECKAS U IB€ IEPUTEKTUUECKHE PEAKIIUU.

7. IlocTpouTth IuarpaMMy COCTOSIHHSI CHCTEMBI, B KOTOPOH HUMEIOTCS JIBE
KOHIPYIHTHO IUIaBSIIIUECS] IMPOMEXYTOUHble a3kl MOCTOSIHHOTO
COCTaBa U OTCYTCTBYET PaCTBOPUMOCTE B TBEPAOM COCTOSIHUU.

KomOunupoBaHHbie
JarpaMMbl
COCTOSIHUS
JIBYXKOMITOHEHTHBIX
cucteMm (2)

1. B cucreme NEpUTEKTHYECKOrO THUIA TPH TEMIeEparype NepUTEKTHYECKOi
peakun (500 °C) B crimae coctaBa 50 % B B paBHOBecHH HaXOIATCS TIEPBUIHAS
a-paza (10 % B) m xugkocts B cootHomennu 1 : 3. Onpenenutsb
KOOPJHMHATHI EPUTEKTHYECKOI TOUKH.

2. Iloctpouth auarpaMmy cOCTOSIHUS A-B, yIOBIETBOPSIOIIYIO CIEAYIOLIUM
ycnoBusiM: cruaB coctaBa 30 % B HauMHAeT KpUCTAJNIN30BATHCA C BBIJCICHUEM
B-dazsr mpu Temneparype 550 °C; npu 500 °C HabOaromaeTCst MEPUTCKTUUCCKAS
peakius, B KOTOpyro BerynaroT L-¢asza u f-¢ha3za B MacCOBOM COOTHOIICHUH 3 :
l; Ha MOMEHT 3aBEpLICHHS IEPUTEKTHYCCKOH pEakIMH CHCTEMa COACPIKUT
paBHple Macchl L- u a-¢a3; B wuHTepBaie Ttemmeparyp 500-450 °C
KPHUCTAJUTU3YIOTCS TEPBUYHBIE KPHUCTAUIBI O-(asbl, a HIDKe 400 °C -
BTOPUYHBIE KPUCTAILIBI 3-(ha3bl.

3. B cucreme A-B paccioeHue B XHIKOM COCTOSHHH HaOromaercs B 00lacTd
coctaBoB 45-60 % B. Ilpomexyrounas ¢asza cocraBa AB oGpasyercs mpu 600
°C. B cucreme umerorcsa 2 sprektuueckue peaknuu — npu 400 m 300 °C.
PacTBOpUMOCTh B TBEpPIOM COCTOSIHHH OTCYTCTBYeT. /300pa3suTh BO3MOIKHEIH
BapHaHT TUArPaMMBbI COCTOSHUS.

4. IlocTpouTs quarpaMMy COCTOSIHHMS CHCTeMbl A—B 10 cieayronM 1aHHBIM: a)
TeMIepaTtyphsl IuiaBneHus kommoneHToB: A — 500 °C, B — 1000 °C; 0)
HoHBapuaHTHbIe npeBpammenus: 800 °C: L (30 % B) + B ¢ B (50 % B), 300 °C:
B(10%B)sA+B, 400 °C: Aa Ap.

5. [locTpouTs AMarpaMMy COCTOSHUS CHCTeMBbl A—B 1o cliegyromuM JTaHHBIM: a)
TeMIepaTyphl IutaBieHus kommoneHToB: A — 700 °C, B — 1000 °C; 0)
HoHBapuaHTHEIe ipeBpanieHus: 500 °C: L (30 % B) ¢ A + S (50 % B), 800 °C:
L40%B)+B%S, 300°C:S ¢ A+B.

6. ITocTpouTh AMAarpaMMy COCTOSIHUS CUCTeMBI A—B 1o criemyrommM JaHHBIM: a)
TeMIepaTyphl IDiaBieHuss kommoHeHToB: A — 800 °C, B — 700°C; 0)
npoMexyrouHas ¢asa B, congepxkamas 50 % B, maBurcs koHrpysuTHo npu 1000
°C, B) HoHBapuanTtHsle npespammenus: 850 °C: L, (60 % B) ¢ B (55 % B) + Ly
(80 % B),

750 °C: B (52 % B) + Li (95 % B)® c (85 % B),

650 °C: L (20 % B) ® a. (5 % B) + B (40 % B).

CocTaB TpOHHBIX
cHCTeM

I'padruecknm criocoboMm, UCTIONB3YS MPABHIIIO PhIYara 1 mpaBuiio
COEJIMHUTEIHLHON NMPSAMOU, PEIIUTh CIIEIYIOLINE 3a/1aUu:

1. Haiitu cocras crnasa (%), mody4eHHOTo Ipu criasieHnn 10 T crmaBa
cocrasa: 20 % Sn, 30 % Pb, 50 % Cd u 20 r cmasa cocrasa: 20 % Sn,
80 % Pb.

2. Haiitu coctaB crnasa (%), momydeHHOTO 1pH cruiaBiaeHnu 20 r Meau,
40 r Hukensa u 40 r UHKA.

3. JIByx(asusrii cruias comepkut a-hasy (80 % A, 10 % B, 10 % C) u B-
hazy (40 % A, 20 % B, 40 % C) B cootHomenuu 1 : 2. OnpenenuTsb
coctas criasa (%).

4. Tpexdaznsii ciiaB coaepxut a-¢a3zy (80 % A, 10 % B, 10 % C), B-




hazy (40 % A, 20 % B, 40 % C) u y-dazy (30 % A, 30 % B, 40 % C), B
cootHoueHuu 1 : 2 : 3. Onpenenuts coctaB ciuiasa (%).

9 TpexxkoMIOHEHTHas | MOCTPOUTh H30TEPMHUUECKUM M IMOJUTEPMHUECKUIl pa3pesbl Uil YKa3aHHOTO
CHCTEMA C BapuaHTa
HEOTpaHUYEHHOMN
PacTBOPHMOCTBHIO Temmepatypa
KOMITOHEHTOB TUIaBJICHUS .
[Tonutepmuueckuii paspes
KOMITOHEHTOB,
Bapuan °C Temneparypa
T H30TEpMHUYECKOT | JlyueBo | IlapamsenbHs
0 paspesa, °C i it cTopoHe
A B C A B
B. 1 C% | B,%
C
80 | 40 1
1 600 0 0 700 1 - - -
60 | 80
2 300 0 0 400 - - 20 -
90 | 70
3 500 0 0 800 - - - 30
2
100 | 50 | 80
4 0 0 0 600 - : - -
1
70 | 30 3:
5 900 0 0 500 1 - - -
40 | 20 !
6 800 400 - : - -
0 0
2
10 TpexkoMIoHeHTHas 1. Ommcate mOCHEAOBATENBHOCTh IIPOIECCOB, MNPOTEKAIOMMX  MpHU
cucTeMa ¢ OXJIQKIEHUH CHCTEM, OTMEUEHHBIX TOYKAMH Ha MPOSKINH AUArpaMMBbl:
MOHOBAapUaHTHBIM Bapuant Touku
3BTEKTHYECKAM 1 1, 8,14, 20
paBHOBECHEM 2 2,9, 15,21
3 10, 11, 16, 19
4 3,7,12,17
5 4,5,918
6 6, 13, 18, 22
2. ITlocTpouTh N30TEPMHUUYECKHI U MMOJUTEPMHUYECKHUI pa3pe3bl CHCTEMBI A-
B-C nns yxazannoro BapuanTa. Temmepartypsl miasienus, °C: A 1000,
B 900, C 800. B cucreme A-B sBrextuka ei comepxut 70 % B,
sBTeKTHYecKass peakuus nporekaer mpu 400 °C. B cucreme B-C
9BTEKTHKA €2 coaepkuT 80 % C, aBTekTHUecKasi peakius IPOTEKAET MIPH
300 °C.
Temneparypa [omurepmuyeckuii paspes _
. [TapannensHbli
BapuaHT | M30TE€PMUYECKOTO JlyueBoi
oC CTOpOHE
paspesa, A:B B:C| C% | B%
1 550 1:1 - - -
2 500 - - 20 -
3 450 - - - 30
4 400 - 2:1 - -
5 350 3:1 - - -
6 300 - 1:2 - -
11 TpexkoMIoHeHTHas 3. Omnwmcartb mOCIENOBATEIbHOCTh MPOLECCOB, MPOTEKAIOMNX  IPH
cucTeMa OXJIQXICHUH CUCTEM, OTMEUCHHBIX TOYKAMH Ha MIPOSKIINHU THATPAMMBI:
MOHOBApPUAHTHBIM Bapuant Touku
MCPUTEKTHYCCKUM 1 1,8,14
paBHOBECHEM 2 2,9, 15
3 10, 11, 16




4 3,7,12

5 4,5,18

6 6,13, 17

[TocTpouTh N30TEPMUYECKHUN U TIOJIUTEPMUYECKHN pa3pe3bl CUCTEMBI A-
B-C ans ykazanHoro BapmaHTta. Temmeparypsl miasienus, °C: A 1000,
B 900, C 800. B cucreme C-B *XHMIKOCTh MEPUTEKTUYECKOIO COCTaBa
cogepxut 30 % B, mepurexTrdeckas peaxkuus npotekaet npu 700 °C;
NPy TEMIeparype MEepUTEKTHYECKON peaknuu TOYKH MpeeabHOi
pactBopumoctn Haxomarcst mpu 50 m 80 % B. B cucreme A-C
JKUIKOCTh  MEpUTeKTHYecKoro cocraBa comepxur 70 % C,
nepuTekTHyeckas peakuus nporekaer mnpu 600 °C; mpu Temmepartype
MEPUTEKTHIECKOH pPEaknmWM TOYKH MPENeNbHOH  PacTBOPUMOCTH
Haxomsarcss mpu 20 m 40 % C. B cucreme A-B wnHaGmomaercs
HEOTPaHMUYCHHAs! PACTBOPUMOCTH KOMIIOHEHTOB.

Bapuant

[Tonurepmuueckuii paspes

. [MapannensHbIi
JlyueBoit
CTOpOHE

A:B B:C C, % B, %

Temnepatypa
HU30TEPMHYECKOTO
paspesa, °C

550 1:1 - - -

600 - - 20 -

650 - - - 30

700 - 2:1 - -

750 3:1 - - -

OB WINF

800 - 1:2 - -

12 TpexxoMIIOHEHTHas Omnwucath NMOCIEA0BAaTEIbHOCTh MPOIECCOB, MPOTEKAIOLINX MPH OXJIAaXKICHUH
CHCTEMA C CHCTEM, OTMEUYEHHBIX TOUKAMHU Ha NPOEKIMH AUArPaMMBI:
HOHBAPHUAHTHBLIM Bapuant Touku
IBTEKTHYCCKUM 1 1,8, 14
paBHOBECHEM U 2 2,915
KpHCTaIu3anuen 3 10, 11, 16
KOMIIOHEHTOB 4 3,7, 12
5 4,5,18
6 6, 13, 17
ITocTpouts N30TEPMHUUYECKHN U MOIUTEPMHUUECKUi pa3pessl cucteMbl A-B-C
JUIsl yKa3zaHHOro Bapuanrta. TemnepaTypsl miasinenus, °C: A 800, B 600, C
400. Temnepatypa HoHBapHaHTHOM 3BTekTHYeCKOH peakuun 100 °C. CocrtaB
TpoitHO# 3BTeKkTHKH 35A-30B-35C.
Temneparypa
JBoiiHast cucrema 9BTEKTUYECKON peaKkLuy, CocTas SBTEKTHYECKOTO
oC pacmnasa
A-B 300 70 % B
B-C 200 80 % C
C-A 250 50% A
Temneparypa ITonurepmuueckuii paszpes _
BapuaHT | M30TEPMHUYECKOTO JlyueBoii Tapauienb s
o CTOpOHE
paspesa, °C A:B [ B:C| C% | B%
1 550 1:1 - - -
2 350 - - 20 -
3 3000 - - - 30
4 275 - 2:1 - -
5 250 3:1 - - -
6 225 - 1:2 - -
13 Merton IlerpoBa ITo jaHHBIM TEPMHUUECKOTO aHAJIN3a HAWTH KOOPAMHATHI TOUKH TPOMHOM




OBTCKTUKU:

Cocras, % Temneparypa, °C
- A B C IlepBuunon CoBmecTHOH Tpolinoii
KPUCTAJTU3alMU | KPUCTAJUIM3ALUU | BTEKTUKU
1 100 - - 900 - -
2 - 100 - 1200 - -
3 - - 100 800 - -
4 44 56 - 800 500 -
5 - 56 44 830 400 -
6 68 32 - 630 500 -
7 60 - 40 580 500 -
8 40 - 60 580 500 -
9 - 31 69 540 400 -
10 33 56 11 810 405 200
11 22 56 22 820 250 200
12 11 56 33 820 340 200
13 27 56 17 815 300 200
14 66 24 10 630 400 200
15 64 21 15 620 280 200
16 63 17 20 610 240 200
17 62 9 29 600 380 200
18 33 6 61 580 450 200
19 26 11 63 570 350 200
20 20 15 65 565 - 200
21 14 20 65 560 290 200
22 6 26 68 550 350 200
14 TpexxoMITOHEHTHAS Omnmcate MOCIEI0BATEIHLHOCTD MPOIECCOB, MPOTEKAONINX IPH OXJIAXKICHUU
cHcTeMa C CHCTEM, OTMEUCHHBIX TOUKAMHU Ha IPOCKIMH JHATPAMMBL:
HOHBapHUAHTHBIM Bapuant Toukn
3BTEKTUYECKAM 1 1, 8,14, 19, 30
paBHOBECHEM U 2 2,9, 15, 20, 29
KpUCTaJUTU3aluei 3 10, 11, 16, 21, 23
TBEPJIBIX PACTBOPOB 4 3,7,12, 22,27
5 4,5,18, 24, 28
6 6, 13,17, 25, 26
15 TpexxoMITOHEHTHAS Omnmcate MOCIEN0BATEIHLHOCTD MPOIECCOB, MPOTEKAIOMINX TP OXJIaXKICHUH
cHcTeMa C CHCTEM, OTMEUYCHHBIX TOUKAMHU Ha IPOCKINH JHATPAMMBL:
HOHBapHUaHTHBIM Bapuant Toukn
MEPUTEKTHYECKUM 1 1,8, 14,19, 30
paBHOBECHEM U 2 2,9, 15, 20, 29
KpHCTaJLTH3aIeH 3 10, 11, 16, 21, 23
TBEPJBIX PACTBOPOB 4 3,7,12, 22,27
5 4,5,18, 24, 28
6 6, 13,17, 25, 26
16 TpexkoMIOHEHTHAas 1. B npou3sBoibHOM MacmTabe H300pa3uTh JHArpPaMMBbl COCTOSTHUS
CHCTEMA C nBoitHbIX cucteM A-B, B-C u A-C, coorBercTBytomux puc. 112.
IIPOMEXKYTOUHOU 2. Ha guarpammsl cocrosiHus ABoiHBIX cucteM A-B, B-C n A-C Hanectu
¢azoif u JIMHAU TIOIUTEPMUYECKUX Pa3pe30B, COOTBETCTBYIOMUX puc. 116.
HOHBapHUaHTHBIMU 3. Ha auarpammsl cocTosiaust qBOWHBIX cucteM A-B, B-C u A-C nanectu
SBTEKTHYCCKUMH JIUHUHT U30TEPMHUUECKHUX Pa3pe30B, COOTBETCTBYIOMHMX puc. 117.
PaBHOBECHUSIMH
17 OrnpenencHue B cucreme AX-BX-HO ompemenuTsh cocTaB TBEpIOH ¢a3bl MO CIEAYIOIINM

cocTraBa TBEpJOH

JaHHBIM




(ha3kl 0 METOY Ba PactBOp OcraTok
Ckpeitaemakepca pHaHT AX BX H,O AX BX H>,O
26 10 64 70 2 28
1 23 20 57 70 4 26
21 30 49 70 6 24
28 10 62 60 2 38
2 26 20 54 60 3 37
27 30 43 60 5 35
13 7 80 40 2 58
3 16 10 74 40 3 57
18 12 70 40 5 55

8. OueHouHbIe cpeACTBA ISl TEKYLIEr0 KOHTPOJIS yCIeBaeMOCTH, Py0eKHOIi aTTecTallUU 1
NMPOMEKYTOYHOI ATTeCTAIMH M0 HTOraM OCBOEHMSI IMCIHUILIHHBI.

Jlnst mpoBeAeHUST TEKYIIETO0 M HWTOTOBOTO KOHTPOJS HCHOJB3YIOTCS  CIEIYIOIINE
OIICHOYHBIE CPEJICTBA: MHCHbMEHHBIC JOMAIIHUE 3aJlaHUs, TECTOBbIC 3aJaHus, MOCTPOCHUE
JUarpamm.

e Py0e:xxHbIe KOHTPOJIBHBIE PA6OTHI (JIEMOBEpCHUs)

[TocnenoBatenbHOCTH MPOIECCOB MPH OXJIAXKACHUN PaciljlaBa CUCTEMbl, 0003HaU€HHOM TOUKOH 1:
LeA, LoA+B, LoA+B+C

LoA+B, LA, LoA+B+C

LoA+B+C, LoA+B, LOA,

LoA, LoA+B+C

ITpu nepexoe u3 oaHO#M (ha3oii 00aacTH B APYTyro yuciio (a3 B CHCTEME MEHSIETCS Ha
1
2

3
MoskeT He MEHAThCS

KOHOJIa — 9TO OTPE30K, COSANHSIOIINIA COCTABBI
PaBHOBECHBIX (a3

nr00bIX (a3

HEepaBHOBECHBIX (a3

TBepIbIX (a3

B )IByXKOMHOHeHTHOﬁ CUCTEME J'II/IKBI/I)IyCOM SABJISICTCA
KpHBast

MOBEPXHOCTh

TOYKA

00BeEM

B TpexkoMNOHEHTHON cUCTEME TUKBUAYCOM SBJISIETCS
KpuBas

MMOBEPXHOCTh

TOYKa

00beM

K TBepHO(I)EBHI)IM MpPEBpalICHUAM OTHOCUTCA peaKIus
MCPUTCKTOUAHAS

OBTCKTHUYCCKaA

CHHTCKTHYCCKasA

MCPUTCKTUUCCKAs




K tBepmoda3HbIM mpeBpameHusiM OTHOCHUTCS PEaKIHs
YHOPSIIOYCHHS

SBTEKTHYECKAS

CHHTEKTHYeCKast

MePUTEKTHYIECKAs

K tBeprodaszHbIM npeBpalieHusiM OTHOCUTCS PEaAKIHs
SBTEKTOUAHAS

IBTEKTHYECKAs

CHUHTEKTHYeCcKas

HNepUTEKTUYECKas

MoHOBapHaHTHOMY PaBHOBECHIO B IByXKOMIIOHEHTHOH CHCTEME OTBeYaeT PaBHOBECHE IIPH YIacTHH
2 a3

3 a3

1 bazer

4 daz

OreHnTe yTBEpKACHHUS: A — KOHOAHBIN TPEyroJbHUK 00pa3yeTcsl Ha U30TEPMUUECKOM CEYEHUN
TPEXKOMIIOHEHTHOW CUCTEMBI; b - KOHOHBIN TPEYyroJbHUK 00pa3yeTcs Ha MOJIMTEPMUYECKOM CEYCHUH
TPEXKOMIIOHEHTHON CHCTEMBI.

A —BepHo, b — HeT

b — BepHO, A — HET

00a BepHO

00a He BEpHO

OmueHnTe yTBEPKACHUA: A — KOHOAHBIN TPEyroJIbHUK 00pa3yeTcsi Ha H30TEPMHUUECKOM CEUECHUN
TPEXKOMIIOHEHTHOH CUCTEMBbI C HEOTPAaHUYEHHOM PaCTBOPUMOCTBIO KOMIIOHEHTOB; b - KOHOIHBIN TPEYroabHUK
o0pasyeTcs Ha MOIUTEPMHUECKOM CEUEHHH TPEXKOMIIOHEHTHOM CHCTEMBI C HEOTPaHUYEHHOI PaCTBOPUMOCTHIO
KOMIIOHEHTOB.

A —BepHO, b — HeT

b — BepHO, A — HeT

06a BepHO

00a He BEpHO

YeTpIpexyrolbHUK Ha JUAarpaMMe COCTOSIHUS TPEXKOMITOHEHTHOH CHCTEMBI OTBEYAET
MOHOBapHaHTHOMY PaBHOBECHIO

JMHOBApHAHTHOMY PaBHOBECHIO

HOHBapHAaHTHOMY PaBHOBECHIO

TPUBAPHAHTHOMY PABHOBECHIO

25 r crutaa Fe u Ni, conepskarero 10 % Fe, crutapuium ¢ 25 r Fe. MaccoBast goist Fe B mojiy4eHHOM CIUIaBe paBHA
55
75
35
45

25 r crutaa Fe u Ni, coneprkariero 10 % Fe, crumasuiu ¢ 25 r Fe. MaccoBast joiist Fe B mosy4eHHOM CIUlaBe paBHA
55
75
35
45

e Bompocsl k 3a4ery

[Ipeamer u 3amaum kypca. Mcropus passutus npeamera. Paboter H.C. KypnakoBa u apyrux
YUEHBIX.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bropuunas kpucrammzanus Kak OpUMEpP MOHOBAPHUAHTHOTO TBEPA0(A3HOTO MpPEeBPALICHUS.
OBTEKTOUHAS U IEPUTEKTOUIHAS PEaKLIUU.

[Toctpouts nuarpammy cocTtosiHus A-B, yIOBIETBOPSIONIYIO CIEAYIOLUIUM YCIOBHSM: CILUIAB
cocraBa 30 % B HaunHaeT kpucTaIu30BaThCs C BblAeneHueM B-¢asbl npu temnepatype 550 °C;
npu 500 °C HabmromaeTcs: MepUTSKTUIECKAsl Peakius, B KOTOpyto BeTymawT L-daza u B-dasa B
MacCOBOM COOTHOLIEHUM 3 : 1; HA MOMEHT 3aBEpIICHUS MEPUTEKTUUYECKON PEAKIUHU CHUCTEMaA
COJICPXKUT paBHBIC Macchl L- u a-¢a3; B uaTtepBane temmneparyp 500-450 °C kpucramm3yroTcs
NepPBUYHBIC KpUCTAIUTHI a-(a3bl, a Hke 400 °C — BTOpUYHBIE KpUCTaUIBI 3-(ha3sl.
MeractabuiapHas W CTa0WJIbHAs JUMAarpaMMbl  COCTOSHHSI ~ CHCTEMBI  JKEJIE30-yIJIEPOJ.
[Tonmumopdusm sxene3za. Twepaple pacTBOPhl Ha OCHOBE Kene3a — (EeppUT M ayCTEHHT.
HounBapuanTtHsie ipeBpalieHns B CHCTEME — 00pa3oBaHKe IEMEHTUTA, JIee0ypuTa U TepIInTa.
OcHoBHbIE MeTOABI DXA: TEPMUYECKUI aHATIN3, MUKPOCTPYKTYPHBIN aHAIU3, METOJ U3MEPEHUS
TBEPJIOCTH, METOJ] U3MEPEHHS JIEKTPOCOTIPOTUBIICHUS, PEHTTeHO(DA30BBIN aHAIH3.

['padmyecku (o mpaBmily pblyara) M aHAIUTUYECKU OMNpPEAETUTh COCTaB ciuiaBa A-B,
MIOJIyUEHHOT0 TPH CIIaBJIEHUU 2 T ciuiaBa, coaepxaiiero 10 % B u 3 r cruaBa, conepixaliero
50 % B.

[Tonsitue auarpamMmbl cocTosiHUsA. CIOCOObI BBIPAYKEHUSI KOHLIEHTpauuu. MeToibl n300paskeHus
OJIHO-, IBYX- U MHOTOKOMIIOHEHTHBIX cucTeM. [IpaBuiio peruara.

Uyrynsl u ctanu. [IpuHIAE TepMUYecKoil 00paboTKu cTaiy.

[TocTpouth AUarpaMMy COCTOSIHUSI CUCTEMBI, BKJIIOYAIOIIEH 9BTEKTHUECKYIO, MOHOTEKTHUECKYIO
U TIEPUTEKTUYECKYIO PEaKIIUU.

JlmarpaMmbl «COCTaB-CBOICTBO» U HX TreoMeTpuyeckas Xxapakrepuctuka. dasza, KOMIIOHEHT,
crerieHb cBoOOnbl. IlpaBuino ¢a3 I['mbbca. dDurypatuBHas Touka CUCTeMbI. [IpHHIHITEI
HENPEPHIBHOCTH M COOTBETCTBUSI.

JlmarpaMmbl COCTOSIHHMSI CHUCTEM C HOHBAapHAHTHBIM MOHOTEKTHYECKUM H HOHBAPHAHTHBIM
CUHTEKTUYECKHM PaBHOBECHSIMH.

I'paduuecku (10 mpaBWily pbluara) W aHAIMTUYCCKH ONpeaeuTh coctaB cruaBa Cu-Ni,
nojydeHHoro Tpu crutaBneHnd 10 r crutaBa, copepxkamiero 25 % Ni u 50 1 cmasa,
coaepaxariero 75 % Ni.

N3o0paxeHne 0JHOKOMIIOHEHTHBIX cucTeM (p-T — nuarpammer). [Ipumenenue npasuna a3 amns
OJIHOKOMIIOHEHTHBIX CHCTEM. J{narpaMMbl COCTOSIHUS BOJBI.

Paccroenue kak cielCTBHE OTPaHUYEHHOW PAaCTBOPHUMOCTH B JKHAKOM COCTOSHUM. Y CIIOBHS
pacciioenusi. buHoanbHas KpuBas Ha 1MarpaMMe COCTOSTHUSI.

[TocTpouth auarpamMmy COCTOSTHUSI CHCTEMBI, BKIIIOUAIOIIEH 3BTEKTEKTOUIHYIO, IBTEKTHUECKYIO
Y TIEPUTEKTONIHYIO PEAKIIUH.

Knaccudukanus nuarpaMM COCTOSHHUS JABOWHBIX cucteM. [IpumeHenuwe mnpaBuna a3 ans
JIBYXKOMITOHEHTHBIX KOHJECHCUPOBAHHBIX cucTeM. ['eoMeTpuueckas MHTEpHpeTanus aAu-, MOHO-
¥ HOHBAPUAHTHOT'O PABHOBECHS B JBYXKOMIIOHEHTHBIX KOHJACHCUPOBAHHBIX CHCTEMAaX.
Otpaxkenue noauMoppu3Ma KOMIOHEHTOB M NMPOMEXKYTOUHBIX (a3 Ha JuarpaMMax COCTOSIHHUS.
Meratektuueckast peakius. llomumopdusM KOHTPYIHTHO U HMHKOHTPYIHTHO IIIaBSIIIUXCS
npoMexyTouHbIX ¢a3. [TocneaoBarenbHOCTh TOTUMOP(GHBIX TPEBPAILICHUN METAIIIIOB.

B cucreme A-B paccriioeHue B KUAKOM COCTOSSHUU Habmrogaercs B obiactu coctaBoB 45-60 %
B. Ilpomexyrounas ¢daza cocraBa AB oOpasyercs mpu 600 °C. B cucreme umerorcs 2
sBTekTndeckue peakunn — npu 400 u 300 °C. PactBOopuMOCT B TBEPAOM COCTOSHUU
OTCYTCTBYET. M1300pa3uTh BO3MOKHBIN BapUaHT IUArPaMMBbI COCTOSHUS.

@akTophl, OMNpPENENAIOIINe BO3MOXXHOCTh  B3aUMHOH  pPacTBOPUMOCTH  KOMIIOHEHTOB.
Merannuieckre, OKCHIHBIE M COJEBBIE CHCTEMBI. TepMOIMHAMUYECKUI BBIBOJ JHUArPaMM
COCTOSIHUS JIBYXKOMIIOHEHTHBIX CHCTEM C HEOTPaHMUYEHHOM pPacTBOPHUMOCTHIO KOMIIOHEHTOB B
TBEP/OM U JKUJKOM COCTOSIHUSIX.

[TpomexyTounble (a3bl, 0Opasyroulecss B TBEPAOM COCTOSHUHU. YTIOPATOUYEHUE TBEPAOTrO
pactBopa. Coequnenus KypHakosa.
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[Tonsatne  mpomexxyrouHoil  ¢a3zpl U uHTepMeTaimmueckoro  coeaunenuss  (MMCOC).
[TpomexyTouHble (a3bl IOCTOSTHHOTO U MIEPEMEHHOT0 cocTaBa. BaxHe1ne CTpyKTypHbIE THITbI
NMC. KOHTpYy’HTHO M WHKOHTPYIHTHO IUIaBAlIfecs (a3bl. YUEHHE O CHUHTYISIPHOH TOUKe.
JlanbToHUABI U OEPTOJLITUIBL.

Tpu tuna guarpamm cocrostHus mo Pozebomy. Kpusbie nukBuayca u comuayca. Konopa.
PaBHOBecHass W HepaBHOBECHAass KpUCTAIM3alusi TBEpAbIX pacTBOopoB. (OcobOeHHOCTH
MUKPOCTPYKTYpPBl ~TBEPIABIX pPacTBOpoOB. KpuBBIE «COCTaB-CBOWCTBO» B CHCTEMAax C
HEOTPAaHUYEHHON pacTBOPUMOCTHIO KOMIIOHEHTOB.

OBTEKTUYECKOE paBHOBECHE. DBTEKTHUECKUE CHCTEMbI 0€3 PacTBOPUMOCTH U C OTpaHUYECHHOMN
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEpPJAOM COCTOSIHMU. KpuBble KpHUCTaUIM3ALMK CIUIABOB
IBTEKTUYECKUX cUCTeM. TpeyronbHuk TaMmaHa.

PaBHOBecHass W HepaBHOBeCHass KpUCTAUIM3alusi TBepAbIX pacTBopoB. (OcobeHHOCTH
MUKPOCTPYKTYpPBl ~ TBEPABIX pPAacTBOpOB. KpHUBBIE «COCTaB-CBOWCTBO» B CHCTEMAax ¢
HEOTPAaHUYEHHOMN pacTBOPUMOCTHIO KOMIIOHEHTOB.

Onpenenuth MaccoBble JOJIU METAUIOB B coeAauHeHun cocrtaBa RUV. Kakyroo Maccy BaHanus
HAJ0 CIUIaBUTH ¢ 20 T 3TOr0 COeTMHEHUs, YTOOBI MOTYYHTH CIUIaB, coaepxamuid 90 % Banaaus?
JnarpaMma COCTOSIHHSI TIEPUTEKTUYECKOM cucTeMbl. KpuBble KpucCTauIM3aluy CILIAaBOB
MEPUTEKTUYECKUX CUCTEM.

peyronpHuk Tammana. OcOOEHHOCTH MHUKPOCTPYKTYpPBI CILUIABOB, COJEPIKAIIMX IMEPUTEKTHKY.
[IpenenbHble C1yyau NEPUTEKTUKHU.

[lpaBuna o uymcne ¢a3 B CONPUKACAIOMIMXCS OOJACTAX W O TEPECeYCHMH JHHHNA (Da30BBIX
PaBHOBECU HA JuarpaMmax COCTOSIHUSI.

Jns momydeHus: crjiaBa OBUIM HCIIOJNIB30BAaHBI pPaBHBIE MacChl CIUIAaBOB cHCTeMbl A-B,
conepxkamux 10, 30 u 50 % B. I'padudecku U aHATUTUYECKU OMPEIEIUTH COCTAB MOJIYYECHHOTO
COCIMHEHMUS.

Mertonbl  M300pakeHus cocTaBa TPOMHBIX cucTeM: crmocoObl ['mb0ca, Pozeboma,
Ckpelinemakepca, Ban Ankemane, leneke.

Mertonb! onpeneneHus coctaBa TBEpIoH (a3bl B TPOWHBIX BOJHOCOJIEBBIX CUCTEMAX.

[TpaBuiio ¢a3 B TpoiiHbIX cuctemax. llpaBuno pelyara, CO€IUHUTENBLHOW MPSIMOW U ILIEHTpa
TSKECTH TPEYTOJIbHUKA.

OcHOBHBIE TUIIBI JUarpaMM pacTBOPUMOCTH TPOMHBIX cucTeM. CHCTEMBI, coieprKallue BOAY U
JIBE COJIM C OOLIMM HOHOM.

N3oTepMuueckne U MOJIMTEPMUYECKHE CEUeHHUs TPOWHbIX cucteM. Kiaccudukanus TpoWHBIX
CUCTEM.

OcHOBHBIE THUIBI JHMAarpaMM pPACTBOPUMOCTH TPOMHBIX cucteM. [Ipolecchl M30TEpMHUECKOTrO
ucnaperus. OOpa3oBaHue KpUCTAIUIOTUIPATOB.

Onucarp MPOIECCHI, MPOTEKAIONME B TPOMHONW BOJAHOCOJIEBOM CHCTEME MPH H30TEPMHUUECKOM
VCIIApPEHUHU BOJBI.

CTpoeHue quarpaMmMbl COCTOSTHUSI TPOMHOM CUCTEMBI ¢ KPUCTAJUIM3aLMEN YUCTHIX KOMIIOHEHTOB.
TpoitHas d3BTEKTHUKA.

MoHOBapHaHTHOE 3BTEKTUYECKOE paBHOBecHE. Da30BbIE MTPEBPAILIECHUS U ITYTH KPUCTAJUIU3ALNN
craBoB. [lonn- 1 U30TepMUYECKUE CEUCHUS.

OnucaTe NpoOUECCHl, TPOTEKAIIME B TPOHHONW BOJHOCOJIEBOM CHUCTEME MPU HM30TEPMUUYECKOM
VCIIApPEHUHU BOJBI.

CtpoeHue quarpaMmMbl COCTOSTHUSI TPOMHOM CUCTEMBI ¢ KPUCTAIUIM3AIMEN YUCTHIX KOMIIOHEHTOB.
TpoitHas BTEKTHUKA.

PaBUJIO O NEPECEYEHHM MOHOBAPUAHTHBIX JBTEKTUYECKHX KpuBBbIX. [lonu- u M3oTepMuueckue
CEYECHUS CUCTEMBI.

TpoliHas cucTema 3BTEKTUYECKOIO THUIIA ¢ OTCYTCTBUEM PACTBOPUMOCTH B TBEPJIOM COCTOSIHUM U
0o0pa3oBaHNM KOHTPYIHTHOTO COCIWHEHUS B OJHOW U3 JBOUHBIX cuctem. llomu- wu
M30TEPMUYECKHE CeUeHUs cucTeMsbl. [1yTn KpucTannum3anuu paciiaBoB.

ITocTpOUTh MOMUTEPMHUUYECKH pa3pe3 TPEXKOMIIOHEHTHON KOHIACHCUPOBAHHON CUCTEMBI.
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KoHrpysHTHBIE COeAMHEHHUS B TPOWHBIX cucTreMax. KBazuOunHapHble paspes3bl. CHUHTYIsIpHAs
TPUAHTyJIALUA.

IIpoueccsl N30TEPMUYECKOTO UCIIAPEHUS B TPOUHBIX BOJAHOCOJIEBBIX CUCTEMAX.

TpoiiHple CHCTEMBI € HEOTPAHWYEHHOW pAaCTBOPUMOCTBIO KOMIOHEHTOB. IloBepxHocTH
JUKBUYCA U COJIMJyCa B TPOMHBIX cucTeMax. Kpucramumsanus TpOUHBIX CILUIABOB-PAaCTBOPOB.
KoHrpysHTHBIE cOeqMHEHUs B TPOMHBIX cucreMax. KBasuOunHapHble pazpes3bl. CUHryIspHas
TPUAHTYJIALUSA.

Meron Ilerposa.

TpolHbIE CHUCTEMBI € HEOIPAaHHYEHHOM pacTBOPUMOCTBIO KOMIIOHEHTOB. lloBepxHoctn
JMKBHJIyCa ¥ COJIMAYCa B TPOMHBIX cucTeMax. M30TepMuYeCcKre U MONUTEPMUIECKUE CEUEHUS.
IIpoueccsl BcamBaHus U BBICAIMBAHKS B TPOWHBIX BOJHOCOJIEBBIX CUCTEMAX.

9. YueOHo-MeToaAMYecKOe H HH(POPMALIMOHHOE 00ecedyeHue JUCIUIIMHBI (MOTYJIs)

a) OCHOBHAsl JIUTepaTypa:

1. B.A. AnocoB, M.H. O3zepoga, 10.5. ®uankoB. OcHOBBI (U3UKO-XMMHUYECKOTO
aHanmza. M.: 1976.
2. ®a30Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX CHUCTeMax : yueOHoe mocolue /

I'.B. Bynunopoga, FO.I'. l'anameraunos, X.M. Spomesckas u 1p. ; MUHHCTEPCTBO 00pa3oBaHus
u Hayku Poccun, KazaHckuii HanMOHAJNBHBIM MCCIENOBATEIBCKUM  TEXHOJIOTUYECKUI
yHuBepcuteT. — Kazanp : KasaHCkMiI Hay4yHO-MCCIIEOBAaTEIbCKUM TEXHOJOTUYECKHUU
yauBepeutet (KHUTY), 2014. — 93 c. : Tabn., rpad., wi. — Pexxum goctyna: mo moAmucke. —
URL: https://biblioclub.ru/index.php?page=book&id=427849 . — ISBN 978-5-7882-1550-1. —
TeKCT : 2EeKTPOHHBIM.

3. ®a30Bble paBHOBECUS B MHOTOKOMIIOHEHTHBIX CHUCTeMax : ydyeOHoe mocobue /
I".B. Bynunopoga, 10.I'. 'anameraunos, X.M. Spomesckas u ap. ; MuHHcTEepCcTBO 00pa3oBaHus
n Hayku Poccum, Ka3zaHCKkuii HaluMOHAIBHBIA HCCIEIOBATEIIBCKUM  TEXHOJOTHYECKUN
yauBepcuteT. — Kazanp : Ka3zaHckuil Hay4HO-MCCIIEOBATEIbCKUN  TEXHOJIOTMUYECKUN
yauBepcurer (KHUTY), 2014. — 168 c¢. — Pexum jgocryma: MO TOJINUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=427846 . — ISBN 978-5-7882-1549-5. —

Teker : 2IeKTPOHHBI.

0) 10MOTHUTE/ILHAS JIUTepaTypa:

4. A.B. HosocenoBa. ®a3oBble nuarpaMmbl, HMX TIOCTPOEHHE U  METOMbI
uccienoBanus. M3n-so MI'Y, 1987.
5. B.1. MuxeeBa. Meron (PU3MKO-XMMUYECKOTO aHAJINM3a B HEOPTaHUYECKOM

cuntese. M.: Hayka, 1975.

6. JL.T. bepr. Beenenue B repmorpaduro. M.: Hayka, 1969.

7. ®da30BbIc paBHOBECHS B OJHOKOMIIOHEHTHBIX CHUCTeMax : ydeOHoe mocobue /
I'.B. Bynunopoga, FO.I'. Mansameraunos, X.M. Spomesckas u ap. ; MunucrepcTBo o0pazoBaHus
n Hayku Poccum, KazaHckuil HallMOHaNbHBIA HCCIEAOBATENIbCKUNA  TEXHOJIOTHYECKUN
yHuBepcuteT. — Kazanp : KaszaHCkMII HAy4HO-MCCIIEIOBAaTEIbCKHM TEXHOJOTUYECKHUM
yauBepeuteT (KHUTY), 2014. — 93 c. : Tabmn., rpad., wi. — Pexxum noctyma: mo MOAMHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=427849 . — ISBN 978-5-7882-1550-1. —
TekcT : 3MeKTPOHHBIH.

8. JuarpaMMpl TIJIABKOCTH JBYXKOMIIOHEHTHBIX CHCTEM, KOMIIOHEHTBHI KOTOPBIX
HEOTPAHUYEHHO PACTBOPUMBI B JKHUJIKOM M TMOJHOCTHIO HEPACTBOPUMBI B TBEPJOM COCTOSHHH :
yaeOHO-MeTonnueckoe mocodue : B 4 yactsax / coct. M.C. AdanacreBa, M.b. Hukummna, 1.B.
bnoxun, E.B. lIBanoBa u ap. — Mocksa ; bepnun : lupexkr-Menua, 2018. — Y. 1. — 54 c. : un,,
TalJI. — Pexum JOCTYyIIa: o MTOATHUCKE. —



https://biblioclub.ru/index.php?page=book&id=427849
https://biblioclub.ru/index.php?page=book&id=427846
https://biblioclub.ru/index.php?page=book&id=427849

URL: https://biblioclub.ru/index.php?page=book&id=493949 . — bubauorp. B kH. — ISBN 978-5-
4475-9746-7. — DOI 10.23681/493949. — TeKCT : 3JI€KTPOHHBI.

9. Connanes, 10.I1. Matepuanosenenue : yueOnuk / FO.I1. Connues, E.W. IpsxuH ;
noxa pen. FO.I1. ComnueBa. — 7-¢ uzn. — Cankt-IletepOypr : Xumuznat, 2020. — 784 c. : uin. —
Pexxum nocryna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=599263 .
— ISBN 978-5-93808-345-6. — TekcT : 2JIeKTpOHHBIH.

10. CeunukoBa, JI.A. ®a30Bble U CTPYKTYPHbIE IIPEBPALLIEHHS] B METAJIaX U CIIJIaBax

yueOHoe mocooue / JILA.CseunukoBa, B.U. Temubix, A.M.Tokmun ; Cubupckwuii
denepanbublii yHuBepcuteT. — KpacHospek : Cubupckuii ¢penepansusiii yausepcurer (COY),
2016. — 194 c¢. : wum, Tabm, cxeM. — PexuMm jgoctyma: IO TOXMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=497722 . — Bubmuorp.: c. 191. — ISBN
978-5-7638-3425-3. — TekcT : AIEKTPOHHBIH.

B) mporpaMMHoe odecnieuenne u UHTepHeT-pecypcbl
ObecnieyeH  AOCTYnH K  COBPEMEHHBIM  NPOQECCHOHATBHBIM  0a3aM  JTaHHBIX,
MH(OPMAaLIMOHHBIM CIPABOYHBIM M MOUCKOBBIM cucTeMaMm (6ubnuoreka COI'Y):

1. Dmnektponnass Oubnmoreka naucceprauuu u aTopedeparoB PI'b (OB PI'B)
(https://dvs.rsl.ru).

2. OBC «YuuBepcuterckas 6ubnmuoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snektponnas oubnmoreka eLibrary.ru» (http://elibrary.ru.)

4. VuuBepcanbHas 0a3 nganHbix East View (https://dlib.eastview.com). Jlorus:
Khetagurov; ITapons: Khetagurov

5. OBC «Koncynbrant crynenray. http://www.studentlibrary.ru

6. OBC «Opaiit» - oOpa3oBarenbHas cpeza, BKIIOYAOIas BUPTYalbHbI YUTAIBHBINA 341
y4eOHHUKOB U y4eOHBIX TOCOOMH OT aBTOPOB M3 BEAYIIUX BY30B Poccuu 1o BceM HamlpaBiICHUSM
n cnenransHocTsIM (WWw.biblio-online.ru)

7. UndopmartmonHo-mnpaBoBoi moptan « apanty» (http://www.garant.ru/ ).

8. CnpaBounas npaBoBas cucrema Koucysasrant [Lmroc (http://www.consultant.ru/ ).

CocTaB JTMIEH3HOHHOTO M CBOOOTHO PACTPOCTPAHIEMOI0 MPOrPAMMHOT0
odecrieyeHHsl, B TOM YHCJI€ 0TEYECTBEHHOT0 POU3BOICTBA

Ne n/m HaumeHnoBanue Ne norosopa (JinueH3ust)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 1.
AHTHBUpPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammuoe obecnieuenue | 14.03.2019 r, npoena o 2021 r.
KasperksyTotalSecurity
ITporpamma anst O9BM «bank | Pazpabotka cory CBuzeTensecTBo 0
4 BOIIPOCOB ISl KOHTPOJIS TOCYJapCTBEHHON PEruCTpaluy TPOTPAMMBI IS
' 3HAHUI OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cuctrema | OOO Aiictexmorosop Ne J83-2020 ot 10.08.2020-
5. IPOBEJCHUS BEOMHAPOB. 10.08.2021 r.
CucreMa IIOMCKa TEKCTOBBIX | Ne795 or 26.12.2020 (meiicTBUTENEH 11O
6. 3aMMCTBOBaHHI 30.12.2021r) ¢ 3AO «AnTH-IINaruary»
«Antumnaruar.BY3»



https://biblioclub.ru/index.php?page=book&id=493949
https://biblioclub.ru/index.php?page=book&id=599263
https://biblioclub.ru/index.php?page=book&id=497722
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.consultant.ru/

[Tporpammuoe obGecnieuerue | CBOOOAHOE MporpaMmMHoOe odecrieueHue(0eccpouHo)
IE peaKTUPOBAHHUS
xumudeckux  Gopmya  Isis
Draw
Cucrema tectupoBanus | Ned68  or  03.12.2013  UII  Cynrarynun
Sunrav WEB Class P.T.(Geccpouno)
DnekTpoHHas OnbIroTeKa https://dvs.rsl.ru
1. JccepTaliuy U aBTopedeparon Tpebyercs peructpanus B 6uOIMOTEKE

PI'B(DB/] PI'B)

COory

OBC"YHuBepcurerckas OuOIMOTEKA
2 ONLINE"

https://biblioclub.ru
Tpebyercs peructpanust B Oubimoreke
cory

9BbC «Hayunas JJIEKTPOHHAs
3. oubnuoreka eLibrary.ru»

http://elibrary.ru.
Tpebyercss peructpauus B OubGIHOTEKE
cory

YHuBepcanbHas 0a3 gaHHBIX East
4, View

https://dlib.eastview.com

Jlorun: Khetagurov; ITapons: Khetagurov

ObC  «KoHCynbTaHT  CTyHAEHTa»
CryneHueckas ANIEKTPOHHAS
OubnmMoTeka MO MEIUIMHCKOMY H
(dapMmarieBTHYECKOMY 00pa30BaHMIO,
a TaK)Ke 10 €CTECTBEHHBIM M TOYHBIM
HayKaM B LI€JIOM.

http://www.studentlibrary.ru
Tpebyercss peructpauus B OuOIHOTEKE
cory

OBbC «OpaiiT» - obOpa3oBarenbHas
cpena, BKIIOYAKOIIAs BUPTYaJbHBIN
YUTANbHBIM  3a1  Y4eOHHKOB H
6. y4eOHBIX MOCOOMH OT aBTOPOB U3
BeIymMx BY30B Poccum mno Bcem
HaIPAaBJIECHUAM U CIIELUAIBHOCTAM

www.biblio-online.ru
Tpebyercs peructpauus B OuOIHOTEKE
cory

10. MaTtepuaibHO-TEeXHUYECKOE OCHAIIEHHE TUCHMIIIUHBI:

YuebOHbIE AYAUTOPHH AJIA IPOBECACHUSA 3aHATHH JIEeKIHOHHOIO THIIa, CCMUHAPCKOIo

THIIA, TI'PYNIIOBLIX W MHWHIAUBUAYAJBHBIX KOHcyﬂbTaHHﬁ, TEKYHIEro KOHTPOJIA H
NPOMEKYTOYHOH AaTTeCcTalMH, a TAaK/Ke CaMOCTOATEJIbHOH padoThl o0ydaromMXcs:
NPEToIaBaTeILCKUI CTOJ, CTYJI, CTOJBI M CTYJIbS U OOydarommxcs, kadeapa, KiraccHast JOCKa.
Oo6opynoBanue: MuTepaktuBHas nocka Smart Board — 1 mt.; Pa6ouast cranmus RU Ergo
Home 123/ Keyboard USB/mouse optical USB/400 W 17 — 1 mmr. IIpoekunonHoe
MYJIbTUMEANIHOE 000pya0BaHue (MylbTUMeniHBIN poekTop Optoma Dx 327 ¢ noTonouHbM
kperuieaneM-kpormTeitH Kromax PROJETOR-10 s mpoekTopoB 3 CT. HaKIOH;, OJKpaH
DINON Manual 180x180 MW- 1 mT. ¢ mporpaMMHBIM OOECIIEUEHHEM, BBIXOJOM B CETh
WHTEpHET U 10CTYNOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pazoBaTenbHyto cpexy COI'Y
ITporpammuoe obecreuenne: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe


https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

[10); IIporpamMmHOe oOecredeHHe IS pPElaKTUPOBAaHUS XUMHUYecKuX Qopmyn Isis Draw
(beccpounoe I10); Konucymprant 1mmoc; CucremMa TIOMCKAa TEKCTOBBIX 3aWMCTBOBAHHI
«Antunnaruar.BY3»; Ilporpamma st OBM «baHk BonpocoB il KOHTPOJIs 3HaHU»; ["apaHT;
Cisco Webex; neMOHCTpalMOHHBIE U Y4€OHO-HATJISIHbBIE TOCOOUS (BHACOIIPE3CHTALHS).

JlaGopatopusi OOmeli W HeOPraHMYecKol XWUMHMH /UIA TPOBeJEHHS 3aHATHH
CeMHHAPCKOI0 THUIIA, JA00PATOPHBIX 3aHATHH, KyPCOBOI0 NMPOEKTUPOBAHUS (BHINOJIHEHUS
KYPCOBBIX pafoT), TIpPyNNmoBbIX W MHAUBHAYAJIBHBIX KOHCYJbTANMHA, a TaKike
CaMOCTOSITE/ILHON pPadoThl 00yYAKOUIUXCS: MPENOIaBaTEIbCKUN CTOJ, CTYN, CTOJIBI U CTYJbs
JUIs 00y4aroIuXcs, JJabopaTopHbIe CTOIBI, Kadeapa, KilacCHas JOCKa.

Oo6opynoBanue: Padouas cranums: RU Ergo Home 123 —lmr., Monutop Asus VB 172
TN (Core 2 Duo E 4700/2 GB DD) -lmrt.; Dkpan- lumr.; MynsTuMeaniinsiii nmpoekrop Bengq
MX 501 — 1 mT. ¢ mporpaMMHBIM OO€CIIEUeHHUEM, BBIXOJIOM B ceTh MHTEpHET U JOCTYIIOM B
AIIEKTPOHHYIO WH(OPMALIMOHHO-00pa3oBaTenbHyto cpeny COI'Y

[Mporpammuoe obecneyenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe
[10); IIporpammuoe oOecrieueHHe JUIS PENIAKTHPOBAaHUsS XuMHueckux ¢Gopmyn Isis Draw
(becinatnoe I10); KoHCynbTaHT IIIIOC; JEMOHCTPAIIMOHHBIE U y4eOHO-HATJIATHBIE MOCOOMS
(BUzEONpE3eHTALINSA).

JlaboparopHoe obopynoBanue: BeiTsokHoi mikad - 1 mT. pH-MeTp-MUIIUBONBTMETD
«pH-150MM»- 1 mr. Kamopumerp "Oxcnept 001K" — 1 . Ileus mydensnas [IM-8 - 1 mT.
Becor ananutnueckue SHINKO HT 84CE - 1 wr. Hentpudpyra CM-12- 1 . Kongykrometp
«Qxcnept -002-6H» -1 mt. Hlkad cymmmeaenid SNOL - 1 mT. Memanka marautHas [19-6110 ¢
nonorpeBoMm - 1 mt. Becol anektponasie MW-300 r-1 mt. Bechbl 1abopaTopHble mpeln3HOHHBIC
CAS-1 wt. Mukpockon «buonam» -1 mt. Bogsnas 6ans — 1 mr.

JlaGopaTopum: KOMIBbIOTEpPHbIE KJACCHI AJs NPOBeJeHHs TEKYLIero KOHTPOJIA U
NMPOMEKYTOYHOM aTTeCTAINH, 2 TAKIKE CAMOCTOATE/ILHOIH PadoThl 00y4aIOIIMXCS

MPEero1aBaTeNIbCKUM CTOJ, CTYI, CTOJIBI U CTYJbs A o0ydaromuxcs, kadeapa, KiaccHas
JIOCKa.

Ob6opynoBanue: KomnbroTepsl Ui KOMIBIOTEPHOIO Kjlacca B KOMIUIEKTE - C
IPOTPAMMHBIM O0ECIIEYeHHEM, BBIXOJOM B CETh VIHTEpHET M JOCTYIOM B DJIEKTPOHHYIO
uHpOpMaLMOHHO-00pa3oBarenbHyto cpenry COI'Y; wucrounuku OecniepeOoiHOro mnuTaHMA,
Ippon, kommyrarop s kimacca  D-Link  DGS-10240, wHTepakTHBHas — J0CKa
787(1702070/15112/11344/2+ npoextop Beno MX503.

[Iporpammuoe oOecneuenne: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free; Cucrtema tectupoanusi Sunrav WEB Class (beccpounoe
[10); IlporpamMMHoe oOecriedeHue Ui pPEJAKTHPOBaHUS XuUMHUecKuX ¢opmyn Isis Draw
(beccpounoe I10); Koncymprant mmoc; Cucrema TOMCKA TEKCTOBBIX 3aMMCTBOBAHUMN
«Antunnaruar BY3»; IIporpamma s 9BM «baHk BonpocoB Aiisi KOHTPOJIS 3HaHUW»; ["apaHT;
Cisco Webex; neMoHCTpalliOHHbIE U y4eOHO-HArIsSAHbIe TOCOOUS (BUIEOMIPE3ECHTALIMS).

bubauorexka, B TOM 4Mcie YHTAJBHBIA 3aJ1: CTOJBl M CTYIbS I OOyYaroIlUXcs,
KOMITHIOTEPHl B KOMIUIEKTE - C MPOTPAMMHBIM OO€CIieYeHHeM, BBIXOJIOM B ceTh VHTepHeT n
JOCTYTIOM B DJIEKTPOHHYIO HH(OpMAIIMOHHO-00pa3oBaTenbHyto cpeny COI'Y

[Mporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free;

Koncynerant miroc; [Napant; Cisco Webex;

ObC"Yuupepcurerckas oudimoreka ONLINE" https://biblioclub.ru

OBbC «KoncynsTant cTyaenta»  http://www.studentlibrary.ru

3BbC «Opaiit» www.biblio-online.ru



https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

11. JIncT 00HOBJIEHHMSI/AKTYAJIM3AIU A

[IporpaMmMa akTyaiu3upoBaHa B CBSI3M C MPHKAa30M MUHHCTEPCTBA HAYKH U BBICILIETO
oOpazoBanus Poccuiickoii ®enepauun ot 26 Hos0ps 2020 r. Ne 1456 (3apeructpupoBaH
MunncrepcTBoM foctuimu Poccuiickoit @enepannu 27 mas 2021 r., Ne 63650) «O BHeceHHH
U3MEHeHUH B (QenepajbHble TOCYJapCTBEHHbIE O0pa3oBaTeIbHBIE CTAHAAPTHI BBICIIETO
00pazoBaHUM.

1. 3aMEHHTh CTPOKY B II. 3.2
be3onacHocTb YK-8. CriocobeH co3naBath U MOAAEPKUBATH B MOBCETHEBHOMN KU3HH
KHU3HEIEATEIIbHOCTH U B IHpoPecCHOHATIbHON JeATeNbHOCTH Oe30macHble  yCIOBHUSA

KUBHENCATCIILHOCTH  JUISS  COXpPAHCHHWS  MPUPOIHOW  CPEIbI,
o0eCIeYeHNsT YCTOMYMBOTO Pa3BUTHs OOILIECTBA, B TOM YHCIE MpPH
yrpo3e M BO3HUKHOBEHHWU YPE3BBIUYAWHBIX CHUTYallMd W BOCHHBIX
KOH(JIMKTOB

2. 3aMEHHUTH CTPOKY B II. 3.3

®dusuko- OIIK-4 Cnocoben IJIAHUPOBATH paboThl XUMHYECKON
MaTeMaTH4YecKas U | HalpaBJICHHOCTH, 00pabaThlBaTh M HHTEPHPETHPOBATH IOJYUYEHHBIE
KOMITBIOTEpHAS pe3yabTaThl €  MCIOJNB30BAaHMEM  TEOPETHUECKUX  3HAHWA U
IPaMOTHOCTh IpU | IPAaKTUYECKUX HABBIKOB PEILICHUS MaTeMaTU4YeCKHX M (U3NUECKUX
peleHnH 3amad | 3ajgad

npodeccuoHaIbHON OIIK-5 CrocobeH noHUMaTh MPUHLUUIBI PabOThl COBPEMEHHBIX
JeSITeTbHOCTH WH(POPMAIIMOHHBIX TEXHOJOTMHA M HWCIONIB30BaTh WX ISl pPEIICHUS

3aJ1a4 NpoQecCHOHATbHOMN NesITeTbHOCTH

BHeceHnHbIe H3MEHEHHSI pAaCCMOTPEHBI M YTBEPXKIACHBI Ha 3acefaHuu Kadeaphbl oOIIei u
Heopranudeckoit xumun ot «03» utons 2021 r., mporokosa Ne 13/20-21;

OnoOpensl Ha 3acefaHUU coBeTa (haKyabTeTa XUMHUHU, OMOJIOTUM U OMOTEXHOJOTUH OT
«24» uronst 2021 r., nporokon Ne 11/20-21.




