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1. CTpykTypa, U 0011as1 TPYA0EMKOCTh IMCHUILIAHBI

OO01mast TpyA0€MKOCTh JUCIUTIIMHBI COCTABISET 2 3a4ETHBIC SAMHULIBI U 72
aKaJeMUYECKHX Yaca.

Ounas dhopma 00yueHus

Kypc 4
Cemectp 8
Jlexuun 26
[IpakTuyeckne (CEeMHHAPCKUE) 8
3aHSATHUS

JlaGopaTopHble 3aHITHS 26
Koncynbranuu -
WTOrO ayAMTOPHBIX 3aHATUN 60
CamocTosTenbHas paborta 12
Kypcosast pabora -
3auer +
O0111ee KOJIMYECTBO YacOB 72

2. lletn ocBOeHMSI TUCHHUILIHHBI

B cootBercTBUN ¢ DenepanbHbIM rocyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM IO
HaINpaBJIeHUIO MOAroTOBKH (cnenuanbHocTr) 04.03.01 Xumus u ypoBHIO BBICIIETO 00pa30BaHuUs
OakanaBpuaTt, yTBepKJIeHHOMY MpuKkazoM MunoOpHayku Poccuu ot 17 utons 2017 roga Ne 671,
LEJIbI0 OCBOEHUS JUCHUIUINHBI «DPU3UKO-XUMHUECKUN aHaIu3 HEOPraHUYECKUX MaTepHUajioB)
ABJIsIeTCA (POPMHUPOBAHUE Y CTYJCHTOB HABBIKOB IIOCTPOCHUS M ONUCAHMSI AUArPaMM COCTOSIHHS
KOHJEHCUPOBAHHBIX CHUCTEM, a TAK)K€ IMPUMEHEHUS METOJO0B (PU3MKO-XMMHUYECKOTO aHAIW3a U
reOMETPUYECKUX METOJIOB K ONMMCAHUIO (Pa30BbIX MPEBPALICHUH.

N3yuenne nmaHHOW AWCHUIUIMHBI CIY)KHT TOATOTOBKOM CTyAeHTa K Oymaymieit
npodecCHOHATIBLHOMN IeATEIFHOCTH B 00JIACTSIX — HAYYHO-MCCIIEJ0BATEIbCKOM M MeAarornueckon
COIIACHO MPO(ECCHOHATBHBIM CTaHIaPTAM:

1. IIpodeccnonanbubiii cranaaprt «llexaror (megarormyeckas 1esiTteJIbHOCTh B
cepe AOMIKOIBHOrO, HAYAJILHOrO OO0ILIEr0, OCHOBHOrO 00ILIero, cpeaHero oo0Iero
o0pa3oBaHusi) (BOCIIUTATENb, YYUTEJb)», YTBEPKIECHHBIA NpUKa3oM MUHHUCTEpCTBA Tpyla U
conuanbHOM 3amuThl Poccuiickoit ®epepanun ot 18 okTaops 2013 1. Ne 544m
(3apeructpupoBad MunuctepctBoM toctuiiuu Poccuiickoit @enepanuu 6 nexadbps 2013 r.,
peructpanonHbiii Ne 30550), ¢ u3smMeHeHUsIMH, BHECEHHBIMU MTpHKa3aMu MUHHCTEpCTBA Tpyda
u coumanbHOoM 3amuThl Poccuiickoit ®epepanuu ot 25 ngexkabps 2014 r. Ne 11151
(3apeructpupoBan MunucrepctBoM toctuuun Poccuiickoir denepaumu 19 ¢espans 2015 r.,
peructpanrionHslii Ne 36091) m or 5 asrycra 2016 1. Ne 422H (3aperucTpupoBaH
MunucrepctoM roctunuu Poccuiickoit @enepanuu 23 aBrycra 2016 r., perucrpanioHHbIin Ne
43326).

2. 01.004. IIpogeccuonanbubiii cranaapr «Ilemaror mnpodgeccnoHanbHOIO
00y4eHusi, npogecCHOHAIBLHOI0 00PA30BAHUAA W JOINOJHHUTEIHLHOr0 NMPo(eCcCHOHAIBHOI0
o0pa3zoBaHusi» YTBEpPXKJAEH IpUKa3oM MuHUCTEpCTBA Tpyda M COLUAIBHOM 3allUThI
Poccuiickoit @eaeparuu ot 08.09.2015 Ne 6081 (3apeructpupoBad MHUHHUCTEPCTBOM FOCTULIMU
Poccuiickoit @enepaunu ot 24 centsiOpst 2015 r. Ne 38998).

3. 40.011. TIlpodeccuonanbubiii crangapt «CHnenmajauct MO HAYYHO-
HCCJICOBATEBCKHM M ONBITHO-KOHCTPYKTOPCKUM pa3padoTkam» YTBEp)KIEH IPUKA30M
MuHncrepcTBa Tpyna u conuanbHou 3amuTel Poccuiickont @enepanuun ot 4 mapra 2014 r. Ne



1211 (3apeructpupoBan MunucrepctBoM toctunuu Poccuiickont ®enepanun 21 mapra 2014 r,
peructpanoHHbIi Ne 31692).

3. MecTo aAucuumiunbl B crpykrype OIIOIT

Jucuunnuza "®u3NKo-XMMHUYECKUI aHAJIM3 HEOPraHUMYECKUX MaTepUATIOB" OTHOCHUTCS K
mucuuiuimHaM broka 1 dactu, ¢gopmupyeMol y4acTHHKaMH 0Opa30BaTEeNbHBIX OTHOIICHHNA
b1.B./1B.08.01.

Jns  u3ydeHWs JAUCHUIUIMHBI HEOOXOJWMBI 3HAHUS, YMEHHS M KOMIIETCHIIUH,
IOJy4EeHHbIE CTYAECHTaMM IIPU U3YyYCHMM Kypca XUMHM IPU CpeAHEM o0IleM oOpa3oBaHHH, a
Takke aucuuiuiiH «Heopranmueckass Xumus», «AHaTUTHYECKass XUMUA», «MaTeMmaTukay,
«Unpopmaruka», «Duszuka» ydyeOHOro IUIaHA MOATOTOBKM OakalaBpOB II0 HAalpaBlICHUIO
04.03.01 Xumusi.

TpeGoBaHMsI K BXOJIHBIM 3HAHUSAM O0yUarOIUXCSL:

Jlnisi OCBOEHHUSI JaHHOW JUCHMIUIMHBI HEOOXOAMMO BJaJCHHE MpeABaApPUTeIbHbIMHU
KOMIIeTeHIUSIMH, [IPUOOPETEHHBIMU B PE3YJIbTaTe OCBOCHMS NPEIIIECTBYIOUIMX IUCLMIUIMH
y4eOHOTO IJIaHa TMOATrOTOBKM OakanaBpa mo HampasieHuio 04.03.01 Xumus («Heopranuyeckas
xumus» - YK-1; VK-2; VK-4; VK-6; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6;
«Ananutnueckas xumus» - YK-1; VK-2; VK-4; YK-6; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5;
OIIK-6; "®u3uueckas xumusa" - YK-1; YK-2; VK-6; VK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-4;
OIIK-5; OIIK-6; «Marematuka» - YK-1; OIIK-3; OIIK-4; OIIK-5; «Mudopmartuka» - YK-1,
OIIK-3; OIIK-5; «®usuka» - YK-1; OIIK-3; OIIK-4):

YK-1. CnocobGeH OCymIECTBIATh MOWUCK, KPUTUYECKUN aHaIW3 M CHHTE3 WH(OpPMAIUH,
HOPUMEHATh CUCTEMHBIN IOJXO0/1 AJIsl PEIIeHUs IOCTaBICHHBIX 3ajay,

YK-2. CnocobeH ompeneisTh Kpyr 3aad B paMKax IOCTaBJICHHOW IIETM W BHIOUPAThH
ONTUMAJIbHBIE CIOCOOBI UX PELICHUs, UCXOJ U3 JAEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOLIUXCS
PECYPCOB U OrpAaHUYEHUI;

YK-4. Cnoco0OeH oCyLecTBIATh J1€I0BYI0O KOMMYHUKALMIO B YCTHON U MUCbMEHHOH (opmax
Ha rOCyJJapCTBEHHOM si3bike Poccuiickoit denepanny 1 ”HOCTpaHHOM(BIX) A3bIKe(ax);

YK-6. CniocobeH ynpaBisiTb CBOUM BPEMEHEM, BBICTPAUBATh U PEATM30BBIBATH TPAEKTOPHUIO
caMOpa3BUTHS Ha OCHOBE IPUHLIUIIOB 00pa30BaHUs B TE€UEHHUE BCEH )KU3HU;

YK-8. CnocobeH co3znaBaTh U MOJIEPKUBATh 0€30MaCHbIE YCIOBUS KU3HEACATEIbHOCTH, B
TOM YHCJI€ TTPH BO3ZHUKHOBEHUH UPE3BBIYAHHBIX CUTYAIIH,

OIIK-1 CrocobeH aHaIM3UPOBAaTh W HHTEPHPETHPOBATH PpE3YIbTATHl XUMHUYECKUX
HKCIIEPUMEHTOB, HAOIIOAEHUN U U3MEPEHMUI;

OIIK-2 Cnoco0eH MpoBOAUTE C COOTIOAEHUEM HOPM TEXHHMKH 0€30MacHOCTH XHUMHUYECKUH
OKCIEPUMEHT, BKJIIOYash CHHTE3, aHAINW3, M3yYEHUE CTPYKTYpbl U CBOWCTB BELIECTB U
MaTepUajoB, UCCIEJOBAaHHUE NIPOLIECCOB C UX YYaCTHEM;

OIIK-3 CriocobeH MpHUMEHSTh PacdyeTHO-TEOPETUYECKHE METOIBI Ui W3YUeHHUsS] CBOWCTB
BEIIECTB U IPOLECCOB C MX y4YaCTHEM C HCIHOJIb30BAaHMEM COBPEMEHHON BBIUMCIUTEIILHON
TEXHUKH;

OIIK-4 CnocoGeH miaHupoBaTh pabOThl XMMHUYECKON HAINpPaBIE€HHOCTH, 00pabaThiBaTh
MHTEPIPETUPOBATh TOJYYECHHbIE PE3YNbTaThl C HMCIOJIb30BAHUEM TEOPETUUYECKUX 3HAHUNA U
NPAaKTUYECKUX HABBIKOB PELICHUS MAaTEeMaTHUECKUX U (PU3NUECKUX 3a/1aY;

OIIK-5 Crnoco0eH HCIoONb30BaTh  CYHIECTBYIOIIME MPOTpaMMHBIE MPOAYKTHI U
UHpOpPMALMOHHbIE 0a3bl JAaHHBIX IS PELIeHHs 3a/1ad Npo(ecCHOHANBHON AeATeNIbHOCTH
Y4€TOM OCHOBHBIX TpeOoBaHU HHPOPMAIITMOHHOMN 0€30M1acHOCTH;

OIIK-6 CriocobeH mpencTaBisATh pe3yiabTaTbl CBOEH pabOThl B YCTHOH M NMHCbMEHHOMN
dbopMe B COOTBETCTBHM C HOpPMaMH U TPaBWJIAMH, TPUHATHIMH B TPO(ECCHOHATHHOM
COOOIIIECTBE;

=
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Jliist OCBOCHUS JTaHHOW y4eOHOM TUCHUIUIMHBI CTYACHT JOJDKEH
3HaTh:
- IOHATHUS U 3aKOHBI 001N XUMUH, (PU3MUECKON XUMHUH, KPUCTATNIOXUMHH;
- 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX JIECMEHTOB,
Ymers:
- T0/1b30BaThCsl 0a30d JaHHBIX MO TEPMOJMHAMMYECKHM, CTPYKTYPHBIM M (PU3UYECKUM
CBOMCTBaM BEIIECTB;
- OLICHMBATh BO3MOYKHOCTb ITPOTEKAHUS XMMHUYECKON pPEaKLIUU.
Biaajgern:
- METOJIaMU IIOCTPOEHUS IPOCTEHIINX T€OMETPUUIECKUX MOJEIEH;
- OCHOBHBIMH CITIOCOOaMU MPOBEICHHS U OMMCAHUS XMMUYECKOTO SKCIIEPHMEHTA.

4. TpeOoBaHUS K pe3yJIbTATAM OCBOCHH S JUCHUIIMHBI (KOMIIETEHIIUM 00y4alo1Ierocs,
(¢popMupyembie B pe3ysibTare 0CBOCHUS IUCHUILINHBI (MO1YJIs)

N3yuenne Kypca "®U3NKO-XUMHUECKUN aHaJIn3 HEOPraHUYECKUX
MaTepHaoB' ' IpeAronaraeT IOCie0BaTeIbHOe (OPMHUPOBAHUE Y CTYAEHTAa CIEAYIOUINX
KOMIIETECHIINN:

Yuusepcanabubie komnerenuuu (YK)

YK-8. CniocobeH co3aBath U MOAEPKUBATh O€30IIaCHBIE YCIOBUS KU3HEAEATEILHOCTH, B TOM
YKCJie IPU BOSHUKHOBEHUHU YPE3BbIYANHBIX CUTYAIUH];

YK-8.1. Ananuzupyet GpakTopbl BPeIHOI'O BIMSHUSA 3JIEMEHTOB Cpe/bl 0OUTaHUs (TEXHUYECKUX
CPEJCTB, TEXHOJOTMYECKUX IPOLIECCOB, MAaTEPUANIOB, 3/JaHUW U COOPYKEHHMH, IPUPOJIHBIX U
COLMAJIBHBIX SIBIICHUI);

YK-8.2. Upentuduuupyer omacHble W BpeAHbIE (AKTOPHI B paMKaxX OCYIIECTBISIEMOM
JESATEIIBHOCTH;

YK-8.3. BeusBisier mpo6iembl, CBSI3aHHBIE C HAPYIICHUSIMA TEXHUKHA 0€30IMacHOCTH Ha pabodyeM
MECTE; IPEAJIaracT MEPONPUITHAX 110 IPEIOTBPALCHUIO YPE3BBIYANHBIX CUTYaLUN;

YK-8.4. Pa3psicHseT mpaBWwia TOBEIACHHUS NPU BO3HUKHOBEHHH YPE3BBIYAMHBIX CHTYalHH
IPUPOJHOTO M TEXHOTEHHOTO IIPOMCXOXKJIEHUS; OKa3blBaeT IEPBYIO IOMOILb, OIMCHIBAET
CIOCOOBI YYacTHsI B BOCCTAHOBUTEIBHBIX MEPONPUATHSX.

IIpodpeccnonanbubie komnerenuun (I1K):

ITIK-1: Cnoco0OeH ucnonbp30BaTh 3HaHUS O CTPOEHUU BEILECTBA, MPUPOJE XUMUYECKON CBSI3U U
CBOMCTBAaX pa3IMYHbIX KJIACCOB XHUMHUYECKHMX DJIEMEHTOB, BEILECTB M MaTEpUAIOB IS
MOHMMAaHUS MEXaHU3Ma XMMHUYECKUX peaKlUid, IPOUCXOAAIINX B TEXHOJIOTUYECKUX MPOIeccax
U OKpYXalolleM MHpE, a TakKKe €CTECTBEHHOHAYYHbIE 3HAHMA JJIs pPEIIEeHUs 3anad
MpoeCCHOHAIBHON JETEIHHOCTH;

IIK-1.1. Hcnonb3yeT 3HaHUSA O CTPOEHUH BEIIECTBA, IPUPOAEC XUMHUUECKOM CBS3M M CBOMCTBAaxX
Pa3IUYHBIX KJIACCOB XMMHYECKHMX DJIEMEHTOB, BEIIECTB W MaTepUaloB i NOHMMAHUSA
MEXaHM3Ma XUMHYECKHX PpEaKklIMH, TMPOUCXOAAIIUX B TEXHOJOTMYECKUX IIpoLeccax u
OKPY’KaroIlleM MUPE;

IIK-1.2 [Iporuo3upyert cBoicTBa XMMUYECKUX COETMHEHUN U MaTepUanoB HA OCHOBE JaHHbBIX 00
UX CBOMCTBaX U XMMHYECKOM CTPOCHUU;

IIK-1.3. Hcnonb3yeT COBpeMEHHBIE TEOPETHUYECKHE NPEICTABICHUS XMMUYECKOH Hayku W
€CTeCTBEHHOHAYYHbIE€ 3HAHUS B CBOEH MPO(eCcCHOHATIBHON e TENbHOCTH;

IIK-2. CrocobeH NpUMEHATh COBPEMEHHYIO amnmapaTypy TMpd TPOBEJCHMHM HayYHBIX
HCCIJIEIOBaHHM, a TaK)Ke COBPEMEHHbIE TEOPETUUYECKUE MPEICTABICHUS XUMUUYECKONH HAyKH JUIS
aHaJIM3a dKCIIEPUMEHTAJIBHBIX JaHHBIX;

IIK-2.1. Biageer COBpeMEHHBIMH METOJAMH HCCIICIOBAaHUS XHUMHYCCKHX COCIWHCHUH U
MaTepUasos;



IK-2.2. AHaM3UpyeT U UHTEPHPETHPYET Pe3yIbTaThl XUMHUECKOT0 SKCIEPUMEHTa Ha OCHOBE
COBPEMEHHBIX TCOPETHUYECKUX MPEACTABICHUN XUMUYECKON HAYKH.

OOmuM cpencTBOM KOHTPOJS SIBISICTCS BBEJIEHHAs B YHUBEPCUTETE OallIbHO-
pEUTHHTOBAas CHCTEMa OICGHKH YCIIEBAEMOCTH CTYJCHTOB CICIHMAIMTETa ¥ HalpaBJICHUI
OakanaBpuara.

B pe3ynbpTaTe 0CBOCHHS AUCIUIUIMHBI 00YJarOITUICS JOJIKEH:

B kareropuu "YHuBepcajibHble KOMIIETEHIHH BHINTYCKHUKOB"'

YK-8

3HaTh: (aKkTOpPHl BPEIHOTO BIMSHUS OSJIEMEHTOB Cpeibl OOWTaHUS (TEXHHUYECKUX CpPEICTB,
TEXHOJIOTUYECKUX MPOLIECCOB, MAaTEPUAJIOB, 3AaHUN U COOPYXKEHUH, IPUPOTHBIX U COLMATIBHBIX
SIBIICHUH ); HOPMATHBHbBIE TPEOOBAHUS TEXHUKHU 0€30MaCHOCTH;

YMerb: UACHTUOUIMPOBATH OINACHBIE M BpenHble (DAKTOphl B paMKax OCYLIECTBISEMOMN
NeSITeTIbHOCTH;, BBISIBIIATH MPOOJIEMBI, CBS3aHHbBIE C HAPYIICHUSMH TEXHUKH O€30MacHOCTH Ha
pabouem MecTe; npenigaraTb MEPONPUATHS MO NPEAOTBPAIICHUIO YPE3BbIYAMHBIX CUTYalMii;
pean30BbIBaTh HOPMBI TEXHUKHU 0€3011aCHOCTH;

Buaners: npaBuwiaMu MOBEIEHUS NP BO3HUKHOBEHUM YPE3BbIYANHBIX CUTYalMi MPUPOIHOIO
Y TEXHOI'€HHOI'O MPOMCXOKICHHS; OKa3bIBAa€T MEPBYIO IOMOIIb, OMIUCHIBAET CIOCOOBI Y4acTus B
BOCCTAHOBUTEJIBHBIX ~ MEpONPUATHSIX; MeToAaMu Oe3omacHOW paboTbl B XMMHUYECKOMH
nabopaTopuu.

B kareropuu "Ilpodeccuonanbubie koMnereHuuu'

MK-1

3HATH: OCHOBHBIC TPUHIIUIIBI, 3aKOHBI, MOJIO0XKEHHSI, METOJIOJIOTHIO U3yYaeMbIX AUCIUILINH;
YMeTh: HCHOJBL30BATL OCHOBHLIE 3aKOHBI M IIOJIOKCHHUSA XUMHUU JIs1 IIOHUMaHHWus MEXaHu3Ma
XUMHUYECKUX PEaKIHi, MPOUCXOASIINX B TEXHOJIOTHUECKHX MPOIeccax M OKPYKaIOIEM MHUPE;
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 MPOLIECCE BBIMOJTHEHHUS HAY4YHOTO HCCIEAOBAHUS, a TAKKE B
CBOEH MPOQECCHOHAIBHON JIEATETLHOCTH.

MK-2

3HaTh: TEOPETMYECKHE OCHOBBI COBPEMEHHBIX METONOB HCCIEIOBaHMS XMMHMUYECKHX
COEIMHEHUH, MaTEpUaJIOB U MHTEPIIPETALMU ITOJyYEHHBIX PE3YyJIbTaTOB; OCHOBHBIE NCTOYHUKHU
Y METO/Ibl TOMCKA HAyYHOU MH(POPMALINH;

YMmerb: aHAMM3UPOBATH M HMHTEPIPETUPOBATH PE3YNIbTaThl XUMHUYECKOIO HKCIIEPUMEHTA Ha
OCHOBE COBPEMEHHBIX TEOPETUUYECKUX MTPEICTABICHUM XMMUUECKON HaYKH;

Baanersb: HaBbIKAMM HCIOJB30BaHUSA 0a30BBIX 3HAHUM M METOJIOB XMMHUYECKHX JUCLMILIUH
IIPY UHTEPIPETALIU [TOJIyYEHHBIX PE3YJIbTaTOB.



[Ipu ocBOCHMM TaHHOW TUCIUTIINHBI 00YUYaIOIIHIACS CMOYKET TTPOIEMOHCTPUPOBATH

(gyactuuno) ciemyromrre 0000IIeHHBIC TpynoBbie GyHKIUU (OTD) u Tpynossie ¢pyukmu (TD):

Kon u HaumeHoBaHUe Oo600mennas Tpyaosas ¢pyukuus (OTD) TpynoBas pynxuus (TD)
npogeccHoHaIBLHOIO
CTaHaapra
ObaacTh npodeccuonanbHoil AesTebHocTH: 01 OOpa3zoBanne U HaAyKa
Tun 3aga4 npogecCHOHAIBLHOM 1eATeILHOCTH: NeJaroru4ecKui
01.001 ITegaror Kon Haumenosauue OTO Ypor Haumenosanue TD Kon
(memaroruueckas €Hb
NESITENIbHOCTH B cepe KBaJl
JIOLLIKOJIBHOTO, nupuk
HayaIbHOTO O0IIETO, aruu
OCHOBHOI'O OOIIIETO, A INemarornueckas 6 OO1enenarornyeckas A/01.
CpEIHEro O0IIero NEeSATETBbHOCTD 110 ¢bynkus. OOyuenue 6
o0Opa3oBaHUs IIPOEKTUPOBAHUIO U
(BocmiUTaTEND, peanuzanuu
YUUTEIb). 00pa3oBaTEeNBLHOTO BocnuratensHast A/02.
HaumenoBanwue Bunia nporecca B JIeATEITLHOCTh 6
pohecCHOHATTLHOM 00pa3oBaTeIbHBIX
NESITEIbHOCTH OpraHHU3aIHIX
Jlo1KoJIbHOE IIOIIKOJILHOTO, PasBuBaronias AJ/03.
o0Opa3oBaHue HAYaJbHOTO O0ILEro, JICSITCIIBHOCTh 6
HauansHoe o0miee OCHOBHOTI'O OOIIIETO,
oOpaszoBaHue CPEIHEero o0IIero
OcHoBHoe o011ee o0Opa3oBaHUs
oOpaszoBaHue B Ilemarornyeckas 6 Ilemarornueckas B/03.
Cpennee obmee NEeSATSILHOCTh 10 JESITEIIBHOCT TI0 6
o0Opa3oBaHue MIPOSKTHUPOBAHHIO H peanu3anuu mporpaMmm
pealin3ani OCHOBHBIX OCHOBHOTO M CPEIHETO
00111€00pa30BaTENbHBIX o0miero oopa3oBaHus
TIPOrpaMM
01.003 A | IlpenonaBanue no 6 Opranuzanus A/01.
[IpodeccronanbHbII JIOTIOJTHATETHHBIM JIESITSIIBHOCTH YJaIuXCsl, 6
CTaHAapT «[lemgaror o011eo0pa3oBaTeIbHBIM HaIpaBIIEHHOM Ha
JIOTIOTHATEITLHOTO porpaMMam OCBOCHHUE
oOpa3oBaHusl JeTel u JOTIOTHUTETFHOM
B3POCIIBIX». o011eo0pa3oBaTeabHOM
HaumenoBanue Buaa IPOrPaMMBbI
npodeccnoHaTbHON 6 [Tenarornyeckwii A/04.
NESITEIbHOCTH KOHTPOJIb U OIIEHKa 6
ITenarornueckas OCBOCHHUS
JEeSITeNIbHOCTD B JOTIOTHUTETFHOM
JIOTTOJTHUTEITEHOM 0011e00pa30BaTENHHOM
oOpa3oBaHUM JeTedl U MIPOTPaMMBbI
B3POCITBIX
40 CkBo3HbIe BHABI PO ecCHOHAIBHOM AeATeJIbHOCTH
Tun 3axa4 npoecCHOHAIBLHOMN AeATEJIbHOCTH: HAYYHO-HCCJIE10BATEIbCKHH
40.011 A | [IpoBenenne HaydHO- 5 OcymecTBieHne A/01.
[IpodeccronanbHbIit HCCIIEeIOBATENbCKUX U MPOBEJICHUS paboT IO 5
CTaHIapT OTIBITHO- 00paboTKe U aHATTU3Y



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 :
[IpoBenenue HaydHoO-
MCCIIEIOBATEIBCKUX U

KOHCTPYKTOPCKHX
pa3paboToK 1O
OTACJIbHBIM pa3aciiaM
TEMBI

OIIBITHO-
KOHCTPYKTOPCKHUX
pa3paboToK

Hay4YHO-TEXHUYECKOHN
uHpopMmanuu u
pe3yiabTaToOB
HUCCIIEeOBaHUN

OcymiecTBiieHUE
BBITIOJTHEHHS
AKCIIEPUMEHTOB U
odopmIIeHUS
pe3yIbTaTOB
HUCCIICIOBAHUM U
pa3paboTok

A/02.

5. Conepxxanue u yueOHO-MeTOANYECKAs KApPTa

JAUCHHUIIIIMHBI

HC
e
i

HaumenoBanue Tem
(BOTIpOCOB),
H3y4aeMBbIX 110 JaHHOH
JUCLUILIMHE

AynuropHsie
3aHATHUS, YaChl

CamocrosiTenbHas
pabora

KomngectBo
6asuioB
TEKyIIeH
paboTsI st
aTTeCTAINU

m | JA
P b

ConeprxaHue

Yac
Bl

Mun

Makc

Jlurepa
Typa

Beenenue B kypc.
[Ipenmer u 3anaumn
kypca. Pa6otsr H.C.
KypnakoBa u qpyrux
yueHbIX. OCHOBHBIE
Metonnsl DXA:
TEPMUYECKUN
aHanms,
MUKPOCTPYKTYPHBII
aHalln3, METOJ
U3MEPEHUS
TBEPAOCTH, METO]T
U3MEPEHUS
AIEKTPOCOMPOTHUBIIE
HUS,
peHTreHo¢a3zoBbIii
aHaJIu3.

OO6mue cBoiicTBa
JIuarpaMm
coctosinus. [lonsitue
JMarpaMMbl
coCcTOSTHUS. MeTo bl
M300paxKeHus OJTHO-,
JBYX- U
MHOTOKOMIIOHEHTHBI
x cucrem. [IpaBuino
pbiuara. J{luarpammel

4

Hcropus kypca
¢$uzuKo-
XUMHUYECKOTO
aHan3a.

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

3,1

5,6




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

['u66ca.

®durypatuBHas

TOYKA CUCTEMBI.

[TpuHIMTIBI

HENPEPBIBHOCTU U

COOTBETCTBHUSL.

OIHOKOMITOHEHTHBIE [Tpumenenue 31 |56 |13,7
CUCTEMBI. npunnumna Jle
N3o0paxenue [Tarenbe
OJIHOKOMIIOHEHTHBIX UHTEpIIpETaIN
cucteM (p-T — 1 (ha30BBIX
Jarpammal). PaBHOBECHH.
[Ipumenenue [Ipumenenne
npasuia ¢az s npasuia ¢az
OJIHOKOMIIOHEHTHBIX TUIS

cucreM. JlmarpaMMsbl
COCTOSIHUS BOJIBI,
cepbl, yriaepojaa u
HEKOTOPBIX
METaJIJIOB.
I'eomerpuueckas
MHTEpIIpeTalus -,
MOHO- U
HOHBApPUAHTHOTO
paBHOBECHSI.
JIByXKOMIIOHEHTHBIE
CUCTEMBI.
Knaccudukanms
JuarpaMm
COCTOSTHHS BOMHBIX
CHUCTEM.
I'eomerpuueckas
UHTEPIIpETALNS -,
MOHO- U
HOHBApHUaHTHOTO
paBHOBECHUSI B
JIBYXKOMITOHEHTHBIX
KOHJIEHCUPOBAHHBIX
cucreMax. [Ipasuna
o uucne ¢a3 B
COIIPUKACAIOLIUXCSA
o0yacTsx u o
MEPECEUYCHUH JIMHUI
(ha3oBBIX

JIBYXKOMIIOHEH
THBIX
KOHJICHCUPOBA
HHBIX CHUCTEM.
DakTopsl,
OIpeAeIAIONIN
€ BO3MOXKHOCTh
B3aMMHOM
pPacTBOPUMOCT
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 coJiepKaIx
HOHBapHAHTHBIM IBTEKTHKY WIIH
HBTEKTHUYECKUM U HNEPUTEKTHKY.
HOHBapHAaHTHBIM [TonsiTne
HNEPUTEKTHYECKUM POMEKYTOUH
PaBHOBECHSIMU. oif dasel 1
OBTEKTUYECKOE U UHTEpPMETaIITN
NEPUTEKTHYECKOE YECKOTO
paBHOBECHS. COCIIMHEHUS
OBTEKTHYECKHE UMC).

CUCTEMBI 0€e3
PacTBOPUMOCTH U C
OTPaHUYECHHOMN
PacTBOPUMOCTBIO
KOMIIOHEHTOB B




TBEPJOM COCTOSTHUMU.
Jwnarpamma
COCTOSIHUS
MEPUTEKTUYECKOMN
cucreMbl. Kpusbie
KpUCTAJIM3aLU1
CILJIaBOB
IBTEKTUYECKUX U
MEPUTEKTUYECKUX
CUCTEM.
TpeyroabHuK
TammaHa.
[IpenenbHble cyyan
ABTEKTUKHU U
MIEPUTEKTUKHU.
Pacuer cocrasa
3BTEKTUYECKUX
CILJIaBOB 110 NPABUITY
ppluara.
IIpomexxyTounbie
¢da3bl B
KOHJIEHCUPOBAHHBIX
CHUCTEMAX.
IIpomexxyTounbie
(a3bl MOCTOSTHHOTO U
MIEPEMEHHOTO
COCTaBa.
Baxneiimne
CTPYKTYPHBIE THIIbI
NMC. KoHrpysHTHO
Y UHKOHTPYIHTHO
ruiaBsiecs (aspl.
[IpomexyTouHsble
¢ba3zsl,
oOpasyromuecs B
TBEPAOM COCTOSTHUU.
Ynopsanouenue
TBEP/IOT0 PacTBOPA.
Coenunenus
KypnakoBa. YueHune
O CHUHTYJISIPHOU
Touke. JlalmbTOHUIbI
1 OEPTOJUIHUIBI.

[Momumopduszm
KOMITOHEHTOB H
POMEXKYTOUHBIX
da3. OrpaxeHue
noauMopduzma
KOMITOHEHTOB H
POMEXKYTOUHBIX
¢a3 Ha AuarpaMMax
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
MpEeBpaICHUI
METAJIJIOB.
JuarpaMmmbl
COCTOSIHHSI CUCTEM C
OTpaHUYCHHOMN
PacTBOPUMOCTBIO
KOMIIOHEHTOB B
JKUJIKOM COCTOSIHUH.
Paccioenue kak
CJIEJICTBUE
OTPaHUYECHHOMN
pPacTBOPUMOCTH B
JKUJIKOM COCTOSTHUH.

bunopanbpHas

KpuBas Ha

JuarpaMmme

COCTOSIHUS.

JlnarpaMmsl

COCTOSIHHSI 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.
MOHOBApHAHTHOTO

TBepA0(ha3HOTO Mertoabl
MIPEBPAILICHUS. HU300paKeHHS
OBTEKTOUHAS U cocTaBa
MEePUTEKTOUTHAS TPOMHBIX
peaKiuu. CUCTEM:
MetacrabunbHas u CrocoObl
cTabunpHas CkpeitHeMakep
JIAarpaMMbl ca, Ban
COCTOSIHHSI CUCTEMBI Ankemane,
JKEIIe30-YIIIepOI. Uenexe.
[Tomumopduszm

)kenesa. TBepabie JnarpaMmbl
pacTBOpPHI HA OCHOBE COCTOSIHUSI




xene3a — pepput u
ayCTEHHUT.
HouBapuanTHbie
MIpeBpalleHus B
cucreMe —
oOpa3zoBaHue
LIEMEHTHUTA,
nene0ypuTa u
MEpJINTA.
TpexKOMIIOHEHTHBIE
cuctembl. OO01IHe
CBOMCTBA JUarpaMm
COCTOAHUS. MeTo b
M300paKEeHUS
COCTaBa TPOMHBIX
CUCTEM: CIIOCOOBI
I'u606ca, Pozeboma,
CkpeitneMakepca,
Ban Anxemane,
Ueneke. [Ipasuiio
(a3 B TpPOHHBIX
cucremax. [IpaBuiio
phluara,
COEIMHUTEIIbHOU
IIPSIMOM M LIEHTpA
TAKECTU
TPEYroJbHUKA.
N3orepmuueckue u
MOJINTEPMUYECKHE
CEYECHUS TPOUHBIX
CHUCTEM.
Knaccudukanus
TPOMHBIX CUCTEM.
TpoliHbIE CUCTEMBI C
HEOTPAaHUYEHHOU
PacTBOPUMOCTBIO
KOMITOHEHTOB.
IToBepxHOCTH
JTUKBUIYyCA U
COJIIyCa B TPOMHBIX
CUCTEMaX.
Kpucrannuzanus
TPOMHBIX CIJIaBOB-
pacTBOpPOB.
N3oTepmuyeckue u
MOJINTEPMUYECKHE
CEUEHHUS.

CHCTEM C
3KCTPEMAabHbI
MH CKJIaJKaMu
Y TOYKAMH Ha
ITOBEPXHOCTSIX
JIMKBUJIYCA U
conuayca.

MoHoBapHaHTHbIE
paBHOBECHS B
TPOMHBIX CUCTEMAX.
TpolHbIE CUCTEMBI C

ITocnemoBaren
BHOCTD
MPEBPALLICHUI
pu

3,1

5,6

1-10




MOHOBapHaHTHBIM
OBTCKTHYCCKHUM U
MOHOBapHUaHTHBIM
NEPUTCKTUICCKUM
PAaBHOBECHUSIMH.
Crpoenue auarpamm
cocrosiaus. [lonu- n
U30TEPMHUYECKHE
CCUYCHHSI.

KpUCTaJTH3aIl
WU CILIABOB.

JunarpamMmsl
COCTOSIHUS TPOMHBIX
CUCTEM C
KpHUCTaJIU3aUEH
YHUCTHIX
KOMITOHEHTOB.
Crpoenue
JuarpaMMbl
COCTOSIHMS TPOMHOMN
CUCTEMBI C
KpUCTAJUTM3alueH
YUCTBIX
KOMITOHEHTOB.
TpoliHast 3BTEKTHKA.
Momno- u
HOHBapUaHTHBIE
IBTEKTUYECKHUE
paBHOBECHSI.
IIpaBuio o
MIepECeUCHUH
MOHOBapHAaHTHBIX
IBTEKTUYECKUX
KkpuBbIX. [lomu-
U30TEPMUYECKHE
CEYEHUS CUCTEMBI.
Meron Ilerposa.
TpoliHbIE CUCTEMBI C
OTPAaHUYECHHOMN
pPacTBOPUMOCTBIO B
TBEPJIOM COCTOSIHUH
Y HOHBAPUAHTHBIM
IBTEKTUYECKUM
PaBHOBECHEM.
Crpoenue
JMarpaMMbl
COCTOSIHMS TPOMHOMN
CHUCTEMBI
3BTEKTUYECKOTO
THUIIA C
KpHCTaJI3aHEH
TBEP/BIX PACTBOPOB.
TpoliHast 3BTEKTHKA.
MoHo- 1

ITocnenoBaren
BHOCTbH
IIpEBpALLCHUI
npu
KpUCTaJUIU3all
WM CIIABOB.

3,1

5,6

1-10




HOHBapUaHTHbBIE
HBTEKTHYECKHUE
paBHoBecus. [lonu-
U U30TEPMUYECKHUE
CCUEHHUS CUCTEMBL.

IIpomexxyTouHbIe
(da3bl B TPOMHBIX
cucTeMax.
KonrpysuTtHble 1
UHKOHTPYSHTHBIE
IPOMEKYTOUHbIE
(a3bl B TPOMHBIX
cucreMax.
KBazubOunapHusie
paspessbl. [IpaBuna
H.C. Kypnakoga.
Metoa CUHTYISpHOM
TPUAHTYIISALINH.

IIpaBuio
3amnpera Ha
CyILLIECTBOBaHU
e
KBa3MOUHAPHO
ro paspesa.

3,1

5,6

1-10

BonHo-coseBbie
CHUCTEMBI.
JnarpaMmsl
pacTBOPUMOCTH Kak
YaCTHBIN Cy4yai
JTuarpaMm
IJIaBKOCTHU.
Crioco6b1
N300paKCHHS
CHCTEM «COJIb-BOJIaY.
JlaBneHue napa
pacTBOPUTEIS U
UCIapeHue
pacTBOPHUTEIS U3
pacTBOPOB
HEJIETY4Yero
BEILIECTBA B
neryueM. CHUCTEMBI,
cozepKaime
KPUCTAJUIOTUPATHI.

Bzaumnoe
BIWSTHUE
pacTBOpPUTEIISI
u
PacTBOPEHHOTO
BEIIlECTBA Ha
TEeMIIepaTypy
150:¢
KpHCTaJIM3all
HH.

3,1

5,6

1-10

n
TO
ro

26

26

12

28

50

IIpumeuanmue:

- BCC BHIbI yqe6H0171 pa60TBI MOTYT IPOBOAUTHCA AUCTAHIHOHHO Ha OCHOBAHHWUU JIOKAJIBHBIX

HOPMATHUBHLBIX AKTOB,

- B L[eJIAX peau3alii WHAUBHUIYAIbHOTO MOAX0/a K OOYUYEHHUIO CTYJIEHTOB, OCYIECTBISIONINX
y4eOHBI TIpoIiecc N0 WHIWBUAYAILHOW TPACKTOPHH B PaMKaxX WHAMBHIYATBHOTO pabouero
IUIaHA, W3YYEeHUE JAaHHOW JMCUUIUIMHBI MOXET OCYILECTBIIATHCS Yepe3 HHIUBHIyaJbHbIE
KOHCYJIbTAIIH TIPETNoIaBaTelsi OYHO, B YaChl KOHCYJIBTANNH, MO SJIEKTPOHHOM TOYTE, a TaKKe C
ucnons3oBanuem Webex, mnargopmer mucrannmonHoro ooyuenus Moodle, nuunblii kaOuHET

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




6. O6pa3oBarTe/ibHbIE TEXHOJIOTHH

Ne/m. Tema Bup KoanuecTBo AKTHBHBbIE ()OPMBI HNHTepakTHBHBIC
3aHATHSA 4acoB phopmbI
1 CM. y4eOHO-METOTUICCKYIO Jlexuun 26 HepCHCKTI/IBHO - BJ'II/II_['I/II‘pI)I,
Kapty OIEPEIKAIOIIETO JIUCKYCCUOHHBIC
00yJeHwus, TEXHOJIOTHH:
MOJYyJIbHAas MO3IOBOM IITYpPM,
TEXHOJIOTHS, KEHC-TEXHOJIOTHS,
POOJIIEMHOTO TEXHOJIOTHS
0o0y4eHus CUTYallHOHHOTO
aHaiamuza
2 CM. y4eOHO-METOTUICCKYIO [Ipaxktnyeckn | 8 HepCHCKTI/IBHO - BJ'II/II_['I/II‘pI)I,
Kapty ¢ OTIEPEIKAIOIIETO JICKYCCHOHHBIE
00y4eHwus, TEXHOJIOTHH:
MOJyJIbHAs MO3rOBOM IITYpPM,
TEXHOJIOTHS, KEeHC-TEeXHOJIOTHS,
poOJIEMHOTO TEXHOJIOTHSI
o0y4eHus CUTYaIlMOHHOTO
aHaJM3a
3 CM. yueOHO-MeTonmdecKyto | Jlaboparopubl | 26 IlepcrekTHBHO - baut-urpsi,
Kapty ¢ OIePEKAOIIETO JIMCKYCCHOHHbBIE
00yJeHwUs, TEXHOJIOTHH:
MOJTyJIbHas MO3TOBOM IITYpPM,
TEXHOJIOTHS, KeHC-TeXHOIOTHS,
po0JIEMHOTO TEXHOJIOTHS
00y4eHus CUTYallMOHHOIO
aHanm3a

7. Y4eOHO-MeTOAMYeCcKOe oDecreyeHne cCaMOCTOsITeIbHOM padoThI

CaMocTtosiTenbHasi paboTa CTYACHTOB MPOBOAUTCS B BUJE MUCHBMEHHBIX JOMAITHHX
3a/IaHUI TI0 TOATOTOBKE K JTAOOPATOPHBIM M MPAKTUUECKUM 3aHATHSIM. Bompockl, BEBIHOCUMBIE
HA CaMOCTOSITEIbHOE M3y4YeHHE, a TakKe ydyeOHas JuTepaTypa U METOJIUYECKUH MarepHual 1o
OpraHMu3ali CaMOCTOSTEIbHOU pabOThl CTYJIEHTOB OTPaKE€HbI B YUeOHO-METOINYECKON KapTe
muciurinael  «Heopranuueckas XuMmus» W Ha caiite auctaHnuoHHoro odOydenus COI'Y
http://Ims.nosu.ru//. Marepuansl O OpPraHU3alUA CAMOCTOSTEIHHOW pabOTHl CTY/IEHTOB
OTpakKeHbI TaKKe B Y4eOHO-METOANUECKOM KOMILIEKCE TUCITUTLINHBI.

[To xaxmoil W3 TeM Il CaMOCTOATEIBHOTO W3y4Y€HHUs, TPHUBEICHHBIX B padodeit
nporpamme, CTyJEHTaM CJleAyeT CHayala MpPOYUTaTh PEKOMEHJIOBAHHYIO JIUTEpaTypy M IMpu
HEOOXOIMMOCTH COCTaBUTh KPATKWH KOHCTIEKT OCHOBHBIX IOJIOKEHUH, TEPMUHOB, CBEICHHM,
TPeOYIOIMIMX 3alIOMUHAHMSI U SBIISIONIUXCS OCHOBOIOIATAOIIMMHU B 9TOU TEME.

[Ipu moxaroroBke 3amaHWii TO CAMOCTOSITENBHOM paboTe CTyAEHTaM HEOO0XO0IUMO
OPUEHTHPOBATHCSI HA KOHCTIEKTHI JIEKIUI, PEKOMEHIYEMYIO JTUTEPATYPY.

Jnst pacmpenust 3HaHUHM 10 AUCUUIUIMHE PEKOMEHTYETCS UCT0JIb30BaTh IHTEpHET-pECypCHI:

MPOBOANTH MOUCK B PA3IUYHBIX CHCTEMaX, TaKUX Kak OOIMe MOWCKOBBIE CHUCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIHENAAIbHBIE TOUCKOBBIE  CHUCTEMBI:
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 3aHATUAM

Howme

Tema 3anaHue
p
1 [Ipasuio ¢a3s. p-T — 1. Onpenenennsi: paza, KOMIIOHEHT, CTENEHb CBOOOBI, AU -, MOHO-,
JarpaMMbl HOHBapHaHTHOE PaBHOBECHE, JJHarpaMMa COCTOSIHHS, DJIEMEHTBI
OJTHOKOMIIOHEHTHBIX CTPOEHHMSI TMarpaMM COCTOSIHHSI.
cHCTEM 2. Ilpumenenune npuHuuna Jle lllatense st 00bSICHEHUS CMELICHUS
paBHOBECHH TSk, TST, )KST HA IPUMeEpe JUarpaMM COCTOSIHUSI BOJBI U
CEpBL.
3. Kak BiusieT moBBIICHNE AaBICHUS Ha IpeBparieHus: a-Fe ¢ y-Fe, a-Ti
¢ B-Ti? JaTh 0OBICHEHHMS, HCXOS U3 CTPYKTYPHBIX OTIMYHIT JaHHBIX
MOTU(IKATTHH.
2 CocraB 1. I'paduyeckn (MO TpaBWIy phIYara) W aHAIUTHYECKH OMPEIEIUTh COCTaB
IBYXKOMIIOHCHTHBIX | cruiaBa Cu-Ni, momydensoro npu crutaiaernun 10 r cruraBa, cogepxamiero 25 %
CHUCTEM. Ni u 50 r crunaBa, comepskaiero 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. Jlnga modydeHus cIUilaBa OBUTHM HCIIOJIB30BaHbI paBHBIE MAacChl CIUIaBOB
cucreMbl A-B, comepxamux 10, 30 u 50 % B. I'paduueckn u aHamuTHUECKH
OTIPENIeNIUTh COCTAB MOJYICHHOTO COCTUHEHNUS.
4. [IByx¢a3nsiii cruiaB copepxut 10 % a-dassr coctaBa 90 % A, 10 % B 1 90 %
B-hbazer cocraBa 40 % A, 60 % B. OnpenenuTs COCTaB JAHHOTO CILIABA.
5. JIBymst ciocobamu — Tpad)MuecKiM M aHaIUTHYECKUM — PacCUUTaTh COCTaB
(macc. %, moit. %) craBa, MPUTOTOBIEHHOTO MPH CILIABICHHUH:
a) 10 r Cd u 20 r crnaBa Ha ocHoBe Al, conepaxariero 10 moin. % Cd;
6) 20 r Fe u 10 r crnaBa Ha ocHoBe Fe, conepikarero 30 momn. % Al;
B) 50 r cmraBa Zn c¢ Cu, comepxkamero 30 mon. % Cu m 20 r cmasa,
conepxamiero 10 moi. % Cu.
6. OnpenenuTh MOJIBHBIE 10T KOMIIOHEHTOB IO M3BECTHBIM MacCOBBIM JI0JISIM:
a) 10 % Mg, 90 % Ru; 6) 50 % Mn, 50 % Pt.
3 BusyasbHo- M3yunTh METOINKY BU3yaJbHO-TEPMHUYECKOT0 aHAJIH3a 110 METOIUUYECKUM
TEPMUYECKUI aHATIH3 PEKOMEHIALUSIM.
Xon paboTsl
1. Bszsarb HaBecku cMecel kaM(Opbl 1 OEH30HHOM KHCIOTHI C HHTEPBAJIOM
cocraBa 10%. Cmecu nepemeniaTh U IEPEHECTH B IPOOHUPKH.
2. H3meputs TemnepaTypy Hauasia KpUCTAIUIM3ALMH YUCTBIX KOMIIOHEHTOB
Y MTOJITOTOBJICHHBIX 00pa3II0B.
3. TocTponTs qUarpaMMy COCTOSIHUSI CHCTEMBI.
4 Huddepernnansao- 1. WM3yumts meromuky ATA 1o METOANIECKHM PEKOMECHIAIIHSIM :
TEpMHUYECKUH aHAIN3
2. Pacum¢poBats MpeaoKeHHbIE TEPMOTPAMMBI.
5 Mertamnorpadudecku 2. M3y4yuTh METOAMKY METAILIOrPa()UuECcKOro aHajiK3a o METOIUYECKUM
il aHaJIU3 CUCTEMBI PEKOMEHAAITUSM :
Cd-Bi 2. Xona paboTsr:
- oTIUIH(OBATH U OTIOJIMPOBATH NMPETI0KEHHBIE 00pa3Ilbl CIUIABOB,
- IPOTPABUTH MOJTYYSHHBIE MUTU(BI,
- 0XapaKTepPHU30BaTh MOTYIYCHHYIO MEKPOCTPYKTYPY.
6 KomOnHnpoBaHHbIe 1. TIloctpouth  jamarpamMMy  COCTOSIHHSI ~ CHUCTEMbI,  BKJIIOYAIOIIEH
JMarpaMMsl 9BTEKTHYECKYIO, MOHOTEKTHYECKYIO U MEPUTEKTUUECKYIO PEaKIny.
COCTOSTHUS 2. Tloctpoutrh  jamarpaMMy  COCTOSIHHSI ~ CHUCTEMbl,  BKJIIOYAIOIIEH
JIBYXKOMITOHEHTHBIX 9BTEKTEKTOUIHYIO, 9BTEKTHUECKYIO M TIEPUTEKTOHTHYIO PEaKIINH.
cucreM (1) 3. Tloctpouth amMarpamMmy COCTOSIHUSI CHCTEMbI, B KOTOPOH HMEIOTCS

KOHI'PYOHTHO W HWHKOHI'PDYOHTHO IUIABAIIUECS TPOMECIKYTOYHBIC (1)33]:1.




Bcero B cucteme oiHa 3BTEKTHUECKAs U ABE NEPUTEKTUUECKUE PEAKIIHH.

4. TloctpouTh AMarpaMMmy COCTOSHUSI CHCTEMBI, B KOTOPOH HMEIOTCS
KOHI'PYIHTHO W HMHKOHTPYIHTHO IIIaBAIINECS MPOMEKYTOUYHBIE (hasbl.
Bcero B cucteMe TpH EPUTEKTUIECKUE PEAKIIHH.

5. TloctponTs AmarpamMmy COCTOSHHS CHUCTEMBI, B KOTOPOW MMEIOTCS IBE
HBTEKTHUYECKHE U OFHA MEPUTCKTUYECKAs PEAKIIHH.

6. IlocTpouts muarpamMMy COCTOSHHS CHCTEMBI, B KOTOPOI UMEIOTCS OIHA
IBTEKTHYECKAsI U IB€ IEPUTEKTUIECKHUE PEaKLIUU.

7. IlocTpouTth IuarpaMMy COCTOSIHHSI CHCTEMBI, B KOTOPOH HUMEIOTCS JIBE
KOHIPYIHTHO IUIABSIIIMECS] TPOMEXYTOUHble (a3bl MOCTOSHHOTO
COCTaBa U OTCYTCTBYET PaCTBOPUMOCTE B TBEPAOM COCTOSIHUU.

KomOunupoBaHHbIe
JarpaMMbl
COCTOSIHUS
JIBYXKOMITOHEHTHBIX
cucteM (2)

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

2. Iloctpouts auarpaMmy cOCTOSIHUS A-B, yIOBIETBOPSIOILYIO CIEAYIOLIUM
ycnoBusiM: cruiaB coctaBa 30 % B HauMHaeT KPUCTAUIM30BATHCS C BBIICICHUEM
B-dazsr mpu Temneparype 550 °C; npu 500 °C HabOaromaeTCst MEPUTCKTUUCCKAS
peakiys, B KOTOpyro BerymaroT L-¢asza u f-¢ha3za B MacCOBOM COOTHOIICHUH 3 :
l; Ha MOMEHT 3aBepIICHHS MEPUTCKTUUECKON pEaKIMd CHCTEMa COJCPIKUT
paBHble Macchl L- u a-¢a3; B wuHTepBaie Ttemmeparyp 500-450 °C
KPHUCTAJUTU3YIOTCS TEPBUYHBIC KPHUCTAUIBI O-(asbl, a HIDKe 400 °C -
BTOPUYHBIE KPUCTAILIBI 3-(a3bl.

3. B cucreme A-B paccioeHHe B XKHIKOM COCTOSHHHU HaOJIromaeTcs B 00lacTd
coctaBoB 45-60 % B. Ilpomexyrounas ¢asza cocraBa AB oGpasyercs mpu 600
°C. B cucreme umerorcsa 2 sprektuueckue peakumu — npu 400 m 300 °C.
PacTBOpUMOCTP B TBEpIOM COCTOSHHH OTCYTCTBYeT. M300pa3uTh BO3MOXKHBIN
BapHaHT TUATrPaMMBbI COCTOSHUSI.

4. IlocTpouts quarpaMMy COCTOSIHMS cUCTeMbl A—B 1o cieayronmmM 1aHHBIM: a)
TeMIepaTrypsl IuiaBileHus kKommoneHToB: A — 500 °C, B — 1000 °C; 0)
HoHBapuaHTHbIe npeBpamenus: 800 °C: L (30 % B) + B ¢ B (50 % B), 300 °C:
B(10%B)sA+B, 400°C: Aa Ap.

5. [locTpouTs AMarpaMMy COCTOSHUS CHCTeMBl A—B 1o clieayromuM JTaHHBIM: a)
TeMIepaTyphl IulaBileHus kommoneHToB: A — 700 °C, B — 1000 °C; 0)
HoHBapuaHTHEIe ipeBpamieHus: 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 creayrommM JaHHBIM: a)
TeMIepaTyphl IDiaBieHusst kommoHeHToB: A — 800 °C, B — 700°C; 0)
npoMexyrouHas ¢asa 3, congepxkamas 50 % B, maBurcst kourpysnTHo npu 1000
°C, B) HoHBapuaHTHbIe npespamieHus: 850 °C: Ly (60 % B) ¢ B (55 % B) + Ly
(80 % B),

750 °C: B (52 % B) + L (95 % B)T o (85 % B),

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

CocTaB TpOHHBIX
cHCTeM

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

1. Haiitu cocras crasa (%), moxy4eHHOro npy crtasieHun 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-
a3y (40 % A, 20 % B, 40 % C) B cootHomenuu 1 : 2. Onpenenurs
coctas criasa (%).

4. Tpexdasusiii crias cogepkut a-dasy (80 % A, 10 % B, 10 % C), B-




thazy (40 % A, 20 % B, 40 % C) u y-da3y (30 % A, 30 % B, 40 % C), B
cootHomrenuu 1 : 2 : 3. Onpexnenuts cocras criasa (%).

9 TpexKkoMIOHEHTHas | MOCTPOUTh H30TEPMHUUECKUM M INOJUTEPMHUECKUIl pa3pe3sl Uil YKa3aHHOTO
CHCTEMA C BapuaHTa
HEOTpaHUYEHHOMN
PacTBOPHMOCTBHIO Temmepatypa
KOMITOHEHTOB TUIaBJICHUSA .
[Tonutepmuueckuii paspes
KOMITOHEHTOB,
Bapuan °C Temneparypa
T H30TepMHUYECKOr | 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 TpexxkoMIoHeHTHas 1. Ommcate mOCHEAOBATENBHOCTh IIPOIECCOB, MNPOTEKAIOMMX  MpHU
cucTeMa C OXJIQKICHUH CHCTEM, OTMEUEHHBIX TOYKAMH Ha MPOSKINH AUArpaMMBbl:
MOHOBAapUaHTHBIM Bapuant Touknu
3BTEKTHYECKAM 1 1, 8,14, 20
paBHOBECHEM 2 2,9, 15,21
3 10, 11, 16, 19
4 3,7,12,17
5 4,5,9,18
6 6, 13,18, 22
2. ITlocTpouTh N30TEPMHUUYECKHI U MMOJUTEPMUYECKHUI pa3pe3bl CHCTEMBI A-
B-C nns yxazannoro BapuanTa. Temmepartypsl miasienus, °C: A 1000,
B 900, C 800. B cucreme A-B »Brextuka ei comepxut 70 % B,
sBTeKTHYecKass peakuus nporekaer mpu 400 °C. B cucreme B-C
9BTEKTHKA €2 coaepkuT 80 % C, aBTeKkTHUECKas! peakIus IPOTEKAET MIPH
300 °C.
Temneparypa [Tonurepmuueckuii paspes _
. [MapannensHeIi
BapuaHT | M30TEpPMHYECKOTO Jly4eBoit
o CTOpOHE
paspeaa, °C 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 TpexxoMInoHeHTHas 3. Omnwmcarb mOCIENOBATEIbHOCTh IPOLECCOB, IMPOTEKAIOMUX  IpH
cucTeMa OXJIQXICHUH CUCTEM, OTMEUCHHBIX TOYKAMH Ha MIPOSKIINHU THATPAMMBI:
MOHOBApPUAHTHBIM Bapuant Toukn
MEPUTEKTHUECKUM 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 BapmaHTa. Temmeparypsl masienus, °C: A 1000,
B 900, C 800. B cucreme C-B *XHMIKOCTh MEPUTEKTUYECKOIO COCTaBa
cogepxut 30 % B, mepurekTrdeckas peaxkuus npotekaet npu 700 °C;
NPy TEMIeparype MEepUTEKTHYECKON peaknuu TOYKH MpeeabHOi
pactBopumoctH Haxomarcst mpu 50 m 80 % B. B cucreme A-C
JKUIKOCTh  MEpUTeKTHYecKoro cocraBa comepxur 70 % C,
nepuTekTHyeckas peakuus nporekaer mnpu 600 °C; mpu Temmeparype
MEPUTEKTHYECKOH  pPEakIWM TOYKH MPENeNbHOH  PacTBOPUMOCTH
Haxomsarcss mpu 20 m 40 % C. B cucreme A-B nHabmomaercs
HEOTPaHMUYCHHAs! PACTBOPUMOCTH KOMIIOHEHTOB.

Bapuant

[Tonurepmuueckuii paspes

. ITapannensHpIi
JlyueBoit
CTOpOHE

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

Temneparypa
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, OTMEUYCHHBIX TOUKAMHU Ha NPOEKIMH AUArpPaMMBIL:
HOHBAPHUAHTHBLIM Bapuant Touku
IBTECKTHYCCKUM 1 1,8, 14
paBHOBECHEM U 2 2,915
KpHCTaJIu3anuen 3 10, 11, 16
KOMIIOHEHTOB 4 3,7,12
5 4,5,18
6 6, 13, 17
ITocTpouts N30TEPMHUUYECKHH U MOIIUTEpMUUECKU pa3pessl cucteMbl A-B-C
JUIsl yKa3zaHHOro Bapuanrta. TemnepaTypsl miasinenus, °C: A 800, B 600, C
400. Temnepatypa HoHBapuaHTHOM 3BTekTHYecKOH peakuuu 100 °C. CocrtaB
TpoitHO# 3BTeKkTHKH 35A-30B-35C.
Temneparypa
JBoitnas cucrema 9BTEKTUYECKON peaKkLuy, CocTa SBTEKTHYECKOTO
oC pacmnasa
A-B 300 70 % B
B-C 200 80 % C
C-A 250 50% A
Temmepatypa ITonurepmuueckuii paspes §
BapuaHT | M30TEPMHUYECKOTO JlyueBoii Hapauenb 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 IletpoBa ITo jaHHBIM TEPMHUYECKOTO aHAIN3a HAWTH KOOPAMHATHI TOUKH TPOUHOM




OBTCKTUKU:

Cocras, % Temneparypa, °C
- A B C IlepBuunon CoBmecTHOI Tpolinoii
KPUCTAJUTU3ALMN | KPUCTAUTU3ALUU | IBTEKTUKU
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 Omnrcats MOCIEI0BATEIHHOCTD MPOIECCOB, MPOTEKAIOMINX TP OXJIAXKICHUH
crcTeMa ¢ CHCTEM, OTMEUYCHHBIX TOUKAMHU Ha POCKIMH JHATPAMMEBIL:
HOHBapHUAHTHBIM Bapuant Toukn
3BTEKTHYECKAM 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 Omnmcats MOCIeI0BaTEIFHOCTD MPOIECCOB, MPOTEKAOMINX MPH OXJIAXKICHUN
cHcTeMa C CHCTEM, OTMEUCHHBIX TOUKAMHU Ha POCKIMH JHATPAMMEBIL:
HOHBapHUAHTHBIM Bapuant Toukn
MEPUTEKTHYECKUM 1 1,8, 14,19, 30
paBHOBECHEM U 2 2,9, 15, 20, 29
KpHCTaJLTH3aIen 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
16 TpexkoMIIOHEHTHAas 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 TTIOJIUTEPMUYECKHX Pa3pe30B, COOTBETCTBYIOMHUX puc. 116.
HOHBapHUaHTHBIMU 3. Ha auarpammsl cocTosiaust qBOoWHBIX cucteM A-B, B-C u A-C nanectu
SBTEKTHYCCKUMH JIUHUHN U30TEPMHUUECKHUX Pa3pe30B, COOTBETCTBYIOMHUX puc. 117.
PaBHOBECHUSIMH
17 Omnpenenenne B cucreme AX-BX-H>O ompenenuts coctaB TBepAOH (assl MO CIETYIOIINM

cocTaBa TBGpHOﬁ

JaHHBIM




(ha3kl 0 METOY Ba PactBOp OcraTok
Ckpeitaemakepca praT 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. OueHoYHbBIE CPpeACTBA /ISl TEKYIIero KOHTPOJIS yCIeBaeMOCTH, py0e:KHO# aTTecTalliy H
NPOMEKYTOYHOM ATTECTALMM 110 HTOraM OCBOCHHS AUCHUILINHBI.

Jlnst mpoBeAeHUST TEKYIIET0 U HWTOTOBOTO KOHTPOJS HCHOJIB3YIOTCS  CIEIYIOIINE
OIICHOYHBIE CPEJICTBA: MHCHbMEHHBIC JOMAIIHUWE 3a/laHMs, TECTOBBIC 3aJaHusA, IMOCTPOEHUE
JUarpamm.

e Py0e:xxHbIe KOHTPOJIBHBIE PA6OTHI (JIEMOBEpCHUs)

[TocnenoBaTenbHOCTH MPOIECCOB MPH OXJIAXKACHUN PaciljlaBa CUCTEMbI, 0003HaYEeHHON 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 nepexone u3 ogHO# (ha3oii 0OIacTH B Ipyryro yuciio (a3 B CHCTEME MEHICTCS Ha
1
2

3
MoskeT He MEHAThCS

KOHOJIa — 9TO OTPE30K, COSANHSIOIINIA COCTABBI
PaBHOBECHBIX (a3

nr00bIX (a3

HEepaBHOBECHBIX (a3

TBepIbIX (a3

B 1ByXKOMIIOHEHTHON CHCTEME JTMKBHIYCOM SIBIISICTCS
KpHBas

MOBEPXHOCTh

TOYKA

00BeM

B TpexkoMNOHEHTHON cUCTEME TUKBUAYCOM SBJISIETCS
KpuBas

MMOBEPXHOCTh

TOYKa

00beM

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

OBTCKTHUYCCKaA

CHHTCKTHYCCKasA

MEPUTCKTHUUICCKAs




K tBepmoda3HbIM mpeBpameHusIM OTHOCHUTCS PEaKITHs
YHOPSIIOYCHHS

SBTEKTHYECKAS

CHHTEKTHYeCKast

MePUTEKTHYIECKAs

K tBeprodaszHbIM npeBpalieHusiM OTHOCUTCS PEaAKIHs
SBTEKTOUAHAS

IBTEKTHYECKAs

CHUHTEKTHYeCcKas

HNepUTeKTUYECKas

MoOHOBapHaHTHOMY PaBHOBECHIO B IByXKOMIIOHEHTHOH CHCTEME OTBEYaeT PaBHOBECHE ITPU YYACTHH
2 a3

3 a3

1 hazer

4 daz

OueHnTe yTBEpKACHHUS: A — KOHOAHBIN TPEyroJbHUK 00pa3yeTcsl Ha U30TEPMUUECKOM CEYEHUN
TPEXKOMIIOHEHTHOW CUCTEMBI; b - KOHOHBIN TPEyroJbHUK 00pa3yeTcsi Ha MOJIMTEPMUIECKOM CEYSHHH
TPEXKOMIIOHEHTHON CHCTEMBI.

A —BepHo, b — HeT

b — BepHO, A — HET

00a BepHO

00a He BEpHO

OtueHnTe yTBEPKACHHUA: A — KOHOAHBIN TPEyroJIbHUK 00pa3yeTcsl Ha H30TEPMUUECKOM CEUECHUN
TPEXKOMIIOHEHTHOH CUCTEMBbI C HEOTPaHUYEHHOM PACTBOPUMOCTBIO KOMIIOHEHTOB; b - KOHOIHBIN TPEeyroabHUK
o0pasyeTcs Ha MOJUTEPMHUUECKOM CEUEHHH TPEXKOMIIOHEHTHON CHCTEMBI C HEOIpaHUYEHHOI PacTBOPUMOCTHIO
KOMIIOHEHTOB.

A —BepHO, b — HeT

b — BepHO, A — HeT

06a BepHO

00a He BEpHO

YeThIpeXyroibHUK HA TUarpaMMe COCTOSIHUS TPEXKOMITIOHEHTHON CHCTEMBI OTBEYAET
MOHOBapHaHTHOMY PaBHOBECHIO

JMHOBApHAHTHOMY PaBHOBECHIO

HOHBapHaHTHOMY PaBHOBECHIO

TPUBAPHAHTHOMY PABHOBECHIO

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

25 r cruiaBa Fe u Ni, coneprkariero 10 % Fe, crumaBuiu ¢ 25 r Fe. MaccoBast jgoinst Fe B mosy4eHHOM CIUIaBe paBHA
55
75
35
45

e Bompocsl k 3a4ery

[Tpenmer u 3amaum kypca. Mcropus passutus npeamera. Pa6orer H.C. KypnakoBa u apyrux
YYEHBIX.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bropuunas kpucramimzanus Kak TpUMEpP MOHOBAPHUAHTHOTO TBEpA0(a3HOTO MpeBpaILICHUS.
OBTEKTOUHAS U MIEPUTEKTOUTHAS PEAKIIUH.

[Toctpouts nuarpammy cocTtosiHus A-B, yIOBIETBOPSIONIYIO CIEAYIOLUIUM YCIOBHSM: CILUIAB
cocraBa 30 % B HaunHaeT kpucTaIU30BaThCs C BblAeneHueM B-¢asbl npu temneparype 550 °C;
npu 500 °C HabmromaeTcs: MepUTSKTUIECKAsl Peakius, B KOTOpyto BeTymawT L-daza u B-dasa B
MacCOBOM COOTHOLIEHUM 3 : 1; HA MOMEHT 3aBEpIICHUs MEPUTEKTUUYECKONW PEAKIUH CHUCTEMaA
COJICPXKUT paBHBIC Macchl L- u a-da3; B uaTtepBane temmneparyp 500-450 °C kpucrammm3yroTcs
NePBUYHBIC KpUCTAUTHI a-(ha3bl, a Huke 400 °C — BTOpUYHBIE KpUCTaUIBI 3-(ha3sl.
MeractabunpHass W cTaOuiabHAs JWarpaMMbl  COCTOSHHUSL  CHUCTEMBI  JKEJI€30-YIIICPOI.
[Tonmumopdusm sxene3za. TBepaple pacTBOPel Ha OCHOBE Kene3a — (EeppUT U ayCTEHHT.
HounBapuaHnTtHbie ipeBpalieHns B CHCTEMe — 00pa3oBaHKe IEMEHTHUTA, JIeJe0ypuTa U MEepIINuTa.
OcHoBHbIE MeTOABI DXA: TEPMUUYECKUIN aHAIIN3, MUKPOCTPYKTYPHBINA aHAJIN3, METOJT U3MEPEHUS
TBEPJIOCTH, METOJ] U3MEPEHHS JIEKTPOCOTIPOTUBIICHUS, PEHTTeHO(DA30BBIN aHAIH3.

I'padmyecku (o mpaBmily pblyara) M aHAIUTUYECKH OMNpPENENIUTh cocTaB cmiaBa A-B,
IIOJIyUEHHOTO IpH CIUIaBJIEHUU 2 T ciuiaBa, coaepxaiuero 10 % B u 3 r cruiaBa, copepxaliero
50 % B.

[Tonstue auarpammsl coctosiHUsL. CrOCOOBI BRIpaKEHHSI KOHIIEHTPAIUH. MeTo bl H300paKeHHS
OJIHO-, IBYX- U MHOTOKOMIIOHEHTHBIX cucTeM. [IpaBuiio peruara.

Uyrynsl u ctanu. [IpuHIAE TepMUYecKoil 00paboTKu cTaiy.

[TocTpouth AUarpaMMy COCTOSHUSI CUCTEMBI, BKIIOYAIOIIECH IBTEKTHUYECKYIO0, MOHOTEKTHUECKYIO
U TIEPUTEKTUYECKYIO PEaKIINH.

JlmarpaMmbl «COCTaB-CBOICTBO» M UX TreoMeTpuYeckas Xapakrepuctuka. daza, KOMIIOHEHT,
crerieHb cBoOOAbl. IlpaBmino ¢a3 ['mbbca. dDurypaTtuBHas Touka CUCTEMbI. [IpHHIHIIEI
HENPEPHIBHOCTH M COOTBETCTBUSI.

JlmarpaMmbl COCTOSIHHMSI CHUCTEM C HOHBAapHAHTHBIM MOHOTEKTHYECKUM W HOHBAPHAHTHBIM
CUHTEKTUYECKHM PaBHOBECHSIMH.

'paduuecku (10 mpaBWily pbluara) M aHAJIMTHYCCKH OINpenesuTh coctaB civiaBa Cu-Ni,
noJydeHHoro mpu cruaBieHnd 10 r crutaBa, coxpepxkamiero 25 % Ni u 50 1 cmasa,
conepxariero 75 % Ni.

N3o0paxeHne 0JHOKOMIIOHEHTHBIX cucTeM (p-T — nuarpammer). [Ipumenenue npasuna a3 ans
OJTHOKOMIIOHEHTHBIX CHCTeM. /larpaMMbl COCTOSTHUSI BOJIBL.

Paccrnoenue kak cieICTBHE OTPaHUYEHHOW PAaCTBOPHMMOCTH B JKHAKOM COCTOSHHM. Y CIOBHS
pacciioenusi. buHoanbHas KpuBas Ha AMarpaMMe COCTOSTHUSI.

[TocTpouth auarpamMmy COCTOSTHUSI CHCTEMBI, BKIIIOUAIOIIEH 3BTEKTEKTOUIHYIO, IBTEKTHUECKYIO
U TICPUTEKTOUTHYIO PEaKIIHH.

Knaccudukanus numarpaMM cOCTOSHUS JABOMHBIX cucteM. [IpumeHenue mnpaBuia a3z ans
JIBYXKOMITOHCHTHBIX KOHJICHCHPOBAHHBIX cHUCTeM. [ eoMeTpudeckass HHTEPIpETaIus -, MOHO-
¥ HOHBAPUAHTHOTO PABHOBECHS B JBYXKOMIIOHEHTHBIX KOHJACHCUPOBAHHBIX CHCTEMAX.
OtpaxkeHue noauMoppu3Ma KOMIOHEHTOB M NMPOMEXKYTOUHBIX (pa3 Ha JuarpaMMax COCTOSIHHUS.
Mertarektnueckas peakuus. [loauMopdu3M KOHTPYIHTHO W WHKOHTPYIHTHO IJIaBSIIUXCS
npoMexyTouHbIX (a3. [TocnenoBarenbHOCTh TOTUMOP(GHBIX IPEBPAILICHUN METAIIIOB.

B cucteme A-B paccrnoenue B ®KHAKOM COCTOSHUU HaOmromaercs B obOnactu coctaBoB 45-60 %
B. Ilpomexyrounas ¢aza coctaBa AB oOpasyercs mpu 600 °C. B cucreme umerorcs 2
sBTekTndyeckue peakuuu — npu 400 u 300 °C. PactBOopuMOCT B TBEPAOM COCTOSHUU
OTCYTCTBYET. M1300pa3uTh BO3MOKHBIN BapUaHT IUArPaMMBbI COCTOSHUS.

@axkTophl, ONpPENENAIOIINe BO3MOXXHOCTh  B3aMMHOH  pacTBOPUMOCTH  KOMITIOHEHTOB.
Merannuveckre, OKCHIHBIE M COJEBBIE CHCTEMBI. TepMOIMHAMUYECKUI BBIBOJ JHUArPaMM
COCTOSIHUSI IBYXKOMIIOHEHTHBIX CHCTEM C HEOTPAaHWYCHHOH PacTBOPUMOCTHIO KOMITOHEHTOB B
TBEPJOM U JKUJKOM COCTOSIHHSIX.

[TpomexyTounble (a3bl, 0Opasyroulecss B TBEPAOM COCTOSHUHU. YTOPSAIOYEHHE TBEPAOTrO
pactBopa. Coequnenus Kypnakosa.
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[Tonsatne  mpomexxyrouHoi  ¢aszpl W uHTepMeramueckoro  coemuHenus (MMCOC).
[TpomexyTouHble (a3bl HOCTOSTHHOTO U MIEPEMEHHOT0 cocTaBa. BaxHelne CTpyKTypHbIe THITbI
NMC. KOHTpy’HTHO M MHKOHTPYIHTHO IUIaBsAmmecs ¢a3pl. YUEHHE O CHHTYISPHOM TOUKe.
JlanbToHUABI U OEPTOJLITUIBL.

Tpu tuna guarpamm cocrostHus 1o Poszebomy. KpuBble nmkBumyca u conmayca. Konopa.
PaBHOBecHass W HepaBHOBECHAass KpUCTAIM3alusi TBEpAbIX pacTBOopoB. (OcobOeHHOCTH
MUKpPOCTPYKTYPBl ~ TBEPJBIX pacTBOpoB. KpuBble «cOCTaB-CBOMCTBO» B CHCTEMax ¢
HEOTPAaHUYEHHON pacTBOPUMOCTHIO KOMIIOHEHTOB.

OBTEKTUYECKOE paBHOBECHE. DBTEKTHYECKUE CHCTEMBI 0€3 PacTBOPUMOCTH M C OTPaHUYECHHOU
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEpPJAOM COCTOSIHMU. KpuBble KpHUCTaUIM3ALMK CIUIABOB
IBTEKTUYECKUX cucTeM. TpeyronbHuk Tammana.

PaBHOBecHass W HepaBHOBeCHass KpUCTAUIM3alusi TBepAbIX pacTBopoB. (OcobeHHOCTH
MUKpPOCTPYKTYPBl ~ TBEPABIX pacTBOpoB. KpuBble «cOCTaB-CBOMCTBO» B CHCTEMax ¢
HEOTPAaHUYEHHON pacTBOPUMOCTHIO KOMIIOHEHTOB.

Onpenenutb MaccoBble JOJIM METAUIOB B coenuHeHuu cocraBa RUV. Kakyro maccy BaHagus
HAJ0 CIUIaBUTh ¢ 20 T 3TOTO COeUHEHHUs, YTOOBI MOJYUUTh CIUIaB, coaepxkantuii 90 % Banaaus?

JuarpamMma COCTOSIHMSI TIEPUTEKTUYECKOW cucTeMbl. KpuBble KpUCTAIIM3allMU CIUIaBOB
MEPUTEKTUYECKUX CUCTEM.

peyronpHuk Tammana. OcOOEHHOCTH MHUKPOCTPYKTYpbI CIUIABOB, COAEPKAIIUX IMEPUTEKTHKY.
[IpenenbHble C1yyau NEPUTEKTUKHU.

[IpaBmwia o uucie (a3 B CONMPUKACAIOIMUXCS OONACTAX W O IMEPECCUCHUU JIMHHHA (Ha30BBIX
PaBHOBECU HA JuarpaMmax COCTOSIHUSI.

Jns momydeHus crjiaBa OBUIM HCIIOJNIB30BAaHBI pPaBHBIE MAacChl CIUIAaBOB cUCTeMBbl A-B,
conepxkamux 10, 30 u 50 % B. I'padudecku U aHATUTUYECKU OMPEIEIUTH COCTAB MOJIYYECHHOTO
COEIMHEHMUSI.

Metonpl  uM300pakeHUsT cocTaBa TPOMHBIX cHcTeM: crocoObl  ['mb6ca, Poszeboma,
Ckpelinemakepca, Ban Ankemane, lenexke.

MeTo/b1 onipesieNieHus: CocTaBa TBEPI0i a3kl B TPOMHBIX BOJAHOCOJIEBBIX CUCTEMAX.

[TpaBuiio ¢a3 B TpoiiHbIX cuctemax. llpaBuno pelyara, COeIUHUTENBLHOW NPSAMOM M LEHTpa
TSKECTH TPEYTOJIbHUKA.

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

N3oTepMuyeckue U MOJIMTEPMUYECKHE CeueHUs TPoMHbIX cucteM. Kiaccudukanus TpoWHBIX
CUCTEM.

OcHOBHbBIE THUIBI JHMarpaMM pPACTBOPUMOCTH TpOMHBIX cucteM. [Ipoiecchl M30TEpMHUECKOTO
ucnaperus. OOpa3oBaHue KpUCTAIUIOTUIPATOB.

Onucarb MPOIECCHI, MPOTEKAIONME B TPOMHONW BOJAHOCOJIEBOM CHCTEME MPU HU30TEPMHUECKOM
VICIIAPEHUHU BOJBI.

CtpoeHue auarpaMMbl COCTOSTHUSI TPOMHON CUCTEMBI C KpUCTAUIN3allMed YUCTHIX KOMIIOHEHTOB.
TpoliHas SBTEKTHKA.

MoHoBapuaHTHOE IBTEKTHYECKOE paBHOBecHe. Pa30BbIe NMPEBPAILEHUS U TyTH KPUCTATUIU3alUH
crutaBoB. [lomu- 1 n30TepMHUUECKUE CEUEHUS.

Onucarp MPOIECCHI, MPOTEKAIONME B TPOMHONW BOJAHOCOJIEBOM CHCTEME MPU HU30TEPMHUECKOM
VCIIApPEHUHU BOJBI.

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

paBWJIO O MEPEeCeYeHHH MOHOBAPUAHTHBIX BTEKTHMUECKHX KpHBBIX. [lonu- um u3orepmmuueckue
CEYEHHUS CUCTEMBI.

TpoitHas cucTeMa 3BTEKTUYECKOTO TUIIA C OTCYTCTBUEM PACTBOPUMOCTHU B TBEPJIOM COCTOSIHUM U
00pa30BaHUM KOHIPYSHTHOTO COEIMHEHHS B OJHOM U3 JBOMHBIX cucrteM. llomu- wu
M30TEepMUYECKUE ceueHus cucteMbl. [lyTH kpucTamn3aniu paciiaBoB.

[TocTpouTh MONUTEPMUUECKUI Pa3pe3 TPEXKOMIIOHEHTHON KOHIEHCUPOBAHHOM CHCTEMBI.
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KoHrpysHTHBIE COeAMHEHUS B TPOWHBIX cucTeMax. KBasuOuHapHble paspe3bl. CHUHTYIsIpHAs
TPUAHT yJIALUA.

IIpoueccsl N30TEPMUYECKOTO UCIIAPEHUS B TPOUHBIX BOJAHOCOJIEBBIX CUCTEMAX.

TpoiiHple CHCTEMBI € HEOTPAaHWYEHHOW PpAaCTBOPUMOCTBIO KOMIIOHEHTOB. IloBepxHocTH
JUKBUYCA U COJIMJyCa B TPOMHBIX cucTemMax. Kpucrammsanus TpOMHBIX CIUIABOB-PAaCTBOPOB.
KoHrpysHTHBIE cOeqMHEHUs B TPOMHBIX cucreMax. KBasuOunHapHble pazpes3bl. CUHryIspHas
TPUAHTYJIALUSA.

Meron Ilerposa.

TpolHbBIE CHUCTEMBI € HEOIPAHWYEHHOM pacTBOPUMOCTBIO KOMIIOHEHTOB. lloBepxHoctn
JMKBHJIyCa U COJIMAYCa B TPOMHBIX cucTeMax. M30TepMHuUecKre U MOJIUTEPMUYECKUE CEUEHUS.
IIpoueccsl BcanmBaHus U BBICAIMBAHKS B TPOWHBIX BOJHOCOJIEBBIX CUCTEMAX.

9. YueOHo-MeToaAMYecKOe U HH(OPMAIIMOHHOE o0ecTiedeHne JUCIUIIHHBI (MOXYJIA)

a) OCHOBHAsI JIUTepaTrypa:

1. B.A. AnocoB, M.H. O3zepoga, 10.5l. ®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 00pa30BaHus
n Hayku Poccum, KazaHCckuii HalMOHAJNbHBI HCCIEAOBATENbCKUNA  TEXHOJIOTUUYECKUN
yHuBepcuteT. — Kasanp : KaszaHCkMii Hay4yHO-MCCIIEOBAaTEIbCKUM TEXHOJOTUYECKHUU
yauBepeuter (KHUTY), 2014. — 93 c. : Tabn., rpad., mwi. — Pexxum noctyna: mo moAmucke. —
URL: https://biblioclub.ru/index.php?page=book&id=427849 . — ISBN 978-5-7882-1550-1. —
TekcT : 31eKTPOHHBIN.

3. da3oBble paBHOBECHST B MHOTOKOMIIOHEHTHBIX CHCTeMax : ydeOHoe mocobue /
[".B. Bynunopoga, FO.I'. Manameraunos, X.M. fpormieBckas u ap. ; MunucrepctBo odpazoBaHus
n Hayku Poccumn, Ka3zaHCKMI HalUMOHAIBHBIA HCCIEIOBATEIIBCKUM  TEXHOJOTHYECKUN
yHuBepcuteT. — Kazanp : KazaHckuil HayyHO-HCCIIEIOBAaTEIbCKUM TEXHOJOTMYECKUM
yauBepcuter (KHUTY), 2014. — 168 c¢. — Pexum jgocryma: 0o NOJINUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=427846 . — ISBN 978-5-7882-1549-5. —

Teker : 2IeKTPOHHBI.

0) 10MOTHUTE/ILHAS JIUTEepaTypa:

4. A.B. HosocenoBa. ®a3oBble nuarpaMmbl, HMX IIOCTPOEHHE U  METObI
nuccienoBanus. M3n-so MI'Y, 1987.
S, B.M1. MuxeeBa. Meron (U3MKO-XMMHYECKOTO aHAIN3a B HEOPraHMUECKOM

cuntese. M.: Hayka, 1975.

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

7. ®da30Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX CHUCTeMax : ydeOHoe mocobue /
I".B. Bynunopoga, FO.I'. l'anameraunos, X.M. Spomesckas u 1p. ; MuHHCTEPCTBO 00pa3oBaHus
n Hayku Poccum, KazaHCckuii HalMOHANbHBIA HCCIEAOBATENIbCKUNA  TEXHOJIOTHYECKUN
yHuBepcuteT. — Kazanp : KaszaHCkHMiI Hay4HO-MCCIIEIOBAaTEIbCKUM TEXHOJOTWYECKHUM
yauBepeuteT (KHUTY), 2014. — 93 c. : tabmn., rpad., wi. — Pexxum noctyna: 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, KOMIIOHEHTBI KOTOPBIX
HEOTPAHUYEHHO PACTBOPUMBI B JKHUJIKOM M TMOJHOCTHIO HEPACTBOPUMBI B TBEPJOM COCTOSHHH :
yaeOHO-MeToanueckoe mocodue : B 4 yactsax / coct. M.C. AdanacreBa, M.b. Hukumuna, 1.B.
bnoxun, E.B. IBanoBa u np. — Mocksa ; bepnun : {upekr-Menua, 2018. — Y. 1. — 54 c. : un.,
TalJI. — Pexum JIOCTyTIA: 1o TTOATTHUCKE. —



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 : 3JIeKTPOHHBIN.

9. Connanes, 10.I1. Matepuanosenenue : yueOnuk / FO.I1. Conrues, E.W. IpsxuH ;
noxa pen. FO.I1. ConnueBa. — 7-¢ u3n. — Cankt-IletepOypr : Xumuzaat, 2020. — 784 c. : uin. —
Pexxum nocryna: mo moamucke. — 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 IIPEBPAIIECHNS B METAJIaX U CIUIaBax

yueoHoe mocoboue / JI.A.CseunukoBa, B.W. Temubix, A.M.Toxmun ; Cubupckwuii
denepanbublii yHuBepcuteT. — KpacHospek : Cubupckuii ¢penepansusiii yausepcurer (COY),
2016. — 194 c¢. : wum, Tabm, cxeM. — PexuMm jgoctyma: 10 TOXMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=497722 . — Bubmuorp.: c. 191. — ISBN
978-5-7638-3425-3. — TekcT : DIEKTPOHHBIH.

B) mporpamMmMHoe obecnieuenne u UHTepHeT-pecypchl
ObecnieueH  JOCTYn K  COBPEMEHHBIM  NpOQEeCCHOHATBHBIM  0a3aM  JTaHHBIX,
WH()OPMAIMOHHBIM CIIPABOYHBIM M MIOUCKOBBIM cucTeMam (Ouommoreka COI'Y):

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

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

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

4. VYuuepcaibHasi 0a3 mganHbix FEast View (https://dlib.eastview.com). Jlorun:
Khetagurov; ITaposs: Khetagurov

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

6. OBC «Opaiit» - oOpa3oBarenbHas cpeia, BKIIOYAOasi BUPTYaIbHbINA YNTAJIbHBIN 3211
y4eOHHUKOB U y4eOHBIX MOCOOMH OT aBTOPOB M3 BEAYIIMX By30B Poccuu 1Mo BceM HaIpaBlICHHUSIM
n cnenransHOoCcTsIM (WWW.biblio-online.ru)

7. Uadopmarmonno-mpaBosoii moprain «"apant» (http://www.garant.ru/).

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

CocTaB JTMIEH3HOHHOTO M CBOOOTHO PACTPOCTPAHIEMOI0 MPOrPAMMHOT0
obecrieyeHHsl, B TOM YHCJI€ 0TE€YECTBEHHOT0 MPOM3BOACTBA

Ne nn/n HaumeHoBaHue 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.
AHTUBHPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammuoe obecnieuenue | 14.03.2019 r, npoena o 2021 r.
KasperksyTotalSecurity
ITporpamma st O9BM «bank | PazpaGotka cory CuuerenscTBo 0
4 BOIIPOCOB ISl KOHTPOJIS TOCYJapCTBEHHON PEruCTpaluy TPOTPAMMBI IS
' 3HAHUI OBM Ne2015611829 ot 06.02.2015 r. (6eccpodHo)
CiscoWebex- Cuctrema | OOO Aiictexmorosop Ne J[83-2020 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-IINnaruary»
«Antunnaruar.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)
s pEIaKTUPOBAHUSA

xumudeckux  Gopmya  Isis

Draw

Cucrema tectupoBanus | Ned68  or  03.12.2013  UII  Cynrarynun
Sunrav WEB Class P.T.(Geccpouno)

DnekTpoHHas OnbIroTeKa

1. JccepTaIluy U aBTopedepaTon
PI'b(OBJ1 PT'b)

https://dvs.rsl.ru

TpeOyetcs peructpaius B OMOIHOTEKE
cory

OBC"YHuBepcurerckas OuOIMOTEKA
2 ONLINE"

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

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

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

YHuBepcanbHas 0a3 gaHHBIX East
4, View

https://dlib.eastview.com

Jlorun: Khetagurov; ITapons: Khetagurov

ObC  «KoHCynbTaHT  CTyHAEHTa»
CryneHueckas 3JIEKTPOHHAs
OubnmMoTeka MO MEAWIMHCKOMY H
dapMmarnieBTUYECKOMY 00pa30BaHMIO,
a TaK)Ke M0 €CTeCTBEHHBIM M TOYHBIM
HayKaM B LIE€JIOM.

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

OBbC «Opaiit» - obOpa3oBarenbHas
cpena, BKIIOYAKOIIAs BUPTYaJIbHBIN
YUTANbHBIM  3a1  Y4eOHHKOB H
6. y4eOHBIX MOCOOMH OT aBTOPOB U3
BeIymux BY30B Poccum mno BceM
HaIPAaBJIECHUAM U CIIELUAIBHOCTAM

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

10. MaTepuajibHO-TeXHUYECKOE OCHAIIIeHHE JUCHUILINHBI:

YuebHblIe AYAUTOPHUMH JISl IIPOBECACHUSA 3aHSATHH JIEKIHOHHOTI0 THIIA, CCMUHAPCKOI'0

THIA, TPYNNOBBIX W HWHAUBUAYAJIbHBIX KOHCYJIbTANMH, TeKYyIIero KOHTPOJIS U
NPOMEXKYTOYHOH AaTTeCTAlMH, a TAaK/Ke CaMOCTOATEJIbHON padoThl o0ydarommMxcs:
MPEToIaBaTeILCKUI CTOI, CTYJ, CTOJIBI M CTYJIBS ITIsl 0OydJaronuxcs, kadeapa, KiraccHast JoCKa.
Oo6opynoBanue: MuTepaktuBHas nocka Smart Board — 1 mt.; Pa6ouast cranius RU Ergo
Home 123/ Keyboard USB/mouse optical USB/400 W 17 — 1 mwmr. IlpoekunonHoe
MYJIbTUMEANIHOE 000pya0BaHue (MyIbTUMeIniHBIN poekTop Optoma Dx 327 ¢ noTtonodHsM
kperieHneM-kpoummreitH  Kromax PROJETOR-10 ans mpoekTtopoB 3 CT. HakIoOH; DKpaH
DINON Manual 180x180 MW- 1 mT. ¢ mporpaMMHBIM OOECIieUeHHEM, BBIXOJOM B CETh
WHTEpHET U 10CTYNOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pazoBaTenbHyto cpexy COI'Y
[Mporpammuoe obecrneuenue: 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


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 oOecriedeHHe IS pPEAaKTUPOBaHUS XuMHUUeckux (opmyn Isis Draw
(beccpounoe I10); Koucymprant tmoc; CucremMa TIOMCKAa TEKCTOBBIX 3aWMCTBOBAHHI
«Antunnaruar.BY3»; IIporpamma st 9BM «baHk BOIpocoB /11 KOHTPOJIs 3HaHUW»; ["apaHT;
Cisco Webex; nemMoHCTpallMOHHBIC U y4eOHO-HATJISAIHBIE TOCOOUS (BUICOMPE3CHTAIIHS).

JlaGopatopusi OOmeli W HeOPraHMYecKol XWUMHMH /UIA TPOBeJEHHS 3aHATHH
CEeMHHAPCKOI0 THUIIA, JA0OPATOPHBIX 3aAHATH, KYPCOBOI0 NMPOEKTHPOBAHUSA (BBINOJIHEHHS
KYPCOBBIX pafoT), TIpPyNNmoBbIX W MHAUBHAYAJIBHBIX KOHCYJbTANMHA, a TaKike
CAMOCTOSITE/ILHON PadoThl 00yYAKOUIUXCSH: MPENOIaBaTEIbCKUN CTOJ, CTYN, CTOJIBI U CTYJbs
JUIs 00y4aroIuXcs, JJabopaTopHbIe CTOIBI, Kadeapa, KilacCHas JOCKa.

Ob6opynoBanue: Padbouas cranuus: RU Ergo Home 123 —lmr., Monutop Asus VB 172
TN (Core 2 Duo E 4700/2 GB DD) -lmrt.; Dkpan- lmit.; MyneTuMeaniineiii npoekrop Bengq
MX 501 — 1 mT. ¢ mporpaMMHBIM OO€CIIEUeHHUEM, BBIXOJIOM B ceTh MHTEpHET M JOCTYIIOM B
AIIEKTPOHHYIO WH(OPMALIMOHHO-00pa3oBaTenbHyo cpexy COI'Y

ITporpammuoe obGecreyenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe
[10); IIporpammuoe oOecrieueHHe Ui PENAKTHPOBAaHUsS XuMHueckux ¢Gopmyn Isis Draw
(becinatnoe I10); KoHCynbTaHT Mmiltoc; NEMOHCTPAIIMOHHBIE U Yy4eOHO-HATIISTHBIE MOCOOMS
(BUzEONpE3eHTALINSA).

JlaboparopHoe obopynoBanue: BeiTsokHo# mkad - 1 mT. pH-MeTp-MUIIUBONBTMETD
«pH-150MM»- 1 mr. Kamopumerp "Dxcnept 001K" — 1 mr. Ileus mydensnas [IM-8 - 1 mT.
Becor ananutnueckue SHINKO HT 84CE - 1 wir. Hentpudyra CM-12- 1 . Kongykromerp
«Qxcnept -002-6H» -1 mt. lkad cymmmsaeid SNOL - 1 mT. Memanka marautHas [19-6110 ¢
nogorpeBom - 1 mr. Becol anexkrporasie MW-300 r-1 mt. Becbl mabopaTopHbie MpeU3uOHHBIC
CAS-1 wt. Mukpockon «buonam» -1 mt. Bogsnas 6ans — 1 mr.

JlaGopaTopun: KOMIbIOTEPHbIE KJACCHI ISl NMPOBEAEHUS] TEKYIIEro KOHTPOJISI U
NPOMEKYTOYHON aTTECTALUH, 2 TAKIKE CAMOCTOATEIbHOI PadoThI 00y4aIOUIUXCS:

MpenoaBaTeNbCKU CTOJ, CTYJ, CTOJIBI U CTYJIbS AJisl 00ydaromuxcs, kadeapa, KiaccHas
JIOCKa.

Ob6opynoBanue: KomnbroTepsl Ui KOMIBIOTEPHOIO Kjlacca B KOMIUIEKTE - C
IPOTPAMMHBIM O0ECIIEYeHHEM, BBIXOJOM B CETh VIHTEpHET M JOCTYIOM B DJIEKTPOHHYIO
uHpOpMalMOHHO-00pa3oBarenbHyo cpeny COI'Y; wucrounuku OecniepeOoiHOro mnUTaHMS,
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 tectupoBanus Sunrav WEB Class (beccpounoe
[10); IlporpamMMHoe oOecriedeHue Uil pPeJaKTHUPOBaHUSA XuMHUuUecKuX ¢opmyn Isis Draw
(beccpounoe I10); Konucynprant tmoc; CucremMa TIOMCKAa TEKCTOBBIX 3aWMCTBOBAHHI
«Antumnaruatr BY3»; [Iporpamma st OBM «baHk BonpocoB 1i1si KOHTPOIIsl 3HaHU»; ["apaHT;
Cisco Webex; nemMoHcTpallMOHHBIE U y4eOHO-HArIsAHbIE TOCOOUS (BUEONIPE3ECHTALIMS).

bubauorexka, B TOM 4Mcie YMTAJBHBIA 3a/1: CTOJIBl M CTYJIbsS Ui OOydaromuxcs,
KOMITHIOTEPHl B KOMIUIEKTE - C MPOTPAMMHBIM O0€CIeYeHUEeM, BBIXOJIOM B ceTh VHTepHeT u
JOCTYTIOM B DJIEKTPOHHYIO0 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

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

3BbC «Opaii» www.biblio-online.ru
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