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[IporpamMMa cocTaBieHa B COOTBETCTBHM ¢ DenepalbHBIM  TOCYIapCTBEHHBIM
00pa3oBaTesbHBIM CTaHIAPTOM MO HarpasieHuto noaArotoBku 04.03.01 Xumusi, yTBep>KIeHHBIM
nprka3oM MUHHCTEpCTBA HAYKU U BhIcIiero oopasoBanus Poccuiickoit @enepannu ot 17 uions
2017 roga Ne 671; mpukazom MuHuCTEpCTBa HAyKH W BBHICIIETO oOpaszoBaHus Poccuiickoi
Oenepannu o1 26 HOsOps 2020 1. Ne 1456 (3apeructpupoBaH MUHHCTEPCTBOM HOCTHIIUU
Poccwuiickoit @eneparuu 27 mas 2021 r., Ne 63650) «O BHeceHUU M3MEHECHHH B (eepaibHBIE
rOCyJapCTBEHHBIE 00pa3oBaTeIbHBIE CTAHAAPTHI BBICHIETO OOpa30BaHUM»; YYEOHBIM IUIAHOM
noAroToBku OakanaBpa mo HampapieHuro 04.03.01 Xumwus, yTBepKACHHBIM YYCHBIM COBETOM

OI'bOY BO «COT'Y» ot 31.05.2022 r., mpoTtokon Ne 13.

CocraButenn: K.X.H., goent Kadanos C. B.

Pabouaa nporpamma oOCYK/IEHa M YTBEpsKIeHa Ha racenadiu kadeapsl 0O1LIeH W HeopraHH4ecKoH

XHMHH (npoTokosa Ne 9/21-22 or «08» anpensa 2022 1)

3apenyrouiuit kageapoi %f‘"‘f Cumeonnan 1. [

Onotpena coetoM haxyisTeTa XHMUH. DHOTOMHH 1 OHOTEXHOI0THH
{nmpoToxon Ne 6/21-22 ot «25» anpena 2022 1.)

[lpencenarens corera (hakyanTeTa oﬁ{@_-;_ﬁ_,\-- Aracsa O, A,

Pabouas npocpamma Oucyuniunvbl NpuHAmMA 6 COCMABEe OCHOBHOU NPOPEccUOHAIbHOU
006pazoeamenvHoll npocpammyl peuieHuem yuernoeo cosema Ilpomokon Ne 13 om 31.05.2022 2.




1. CTpyKTypa, 1 0611as TPY/I0eMKOCTh JAUCHUILIMHBI

OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4E€THBIC €AMHUIIBI U /2
aKaJeMHUYECKUX Yaca.

Ounas ¢popma o0yueHus 3aouHas ¢popma 00ydeHus
Kypce 4
CemecTtp 8
Jlexiu 26
[IpakTryeckue (ceMuHapckue) 3austusi | 8
JlabopaTopHbIe 3aHATHS 26
Koncynpraruu -
WToro ayuTOpHBIX 3aHATHUI 60
CamocrositesnpHas paboTa 12
Kypcogast pabota -
DopMma KOHTPOJIS
3auer 8
OO01iee KOINYECTBO YacOB 72

2. Ileaiu ocBOEHUS TUCIUIJIMHBI

B cootBerctBuM ¢ DenepabHBIM TOCYJapCTBEHHBIM 00pa30BaTelbHbIM CTAHIAPTOM I10
HaIpaBlIeHUIO MOAroToBKH (crienuanbHocTH) 04.03.01 Xumust 1 ypoBHIO BBICIIETO 00pa3oBaHus
OakanaBpuaT, yTBEpP)KACHHOMY IpukazoM MuHoOpHayku Poccun ot 17 uronst 2017 roma Ne 671
c nomosiHeHWSAMH W u3MeHeHusMu OT 08 depams 2021 roma Ne 83, menbro ocBOeHHUS
JUCHUIUINHBL  «DU3MKO-XMMUYECKUM  aHalIM3 HEOPraHMYECKHX MAaTepuajoB»  SBISETCA
dopMHpoBaHHE Yy CTYJCHTOB HAaBBIKOB IIOCTPOCHUS U OIMCAHUSA JHAarpaMM COCTOSHUS
KOHJCHCUPOBAHHBIX CHUCTEM, a TAaK)K€ MPUMEHEHUs METOJO0B (PHU3MKO-XMMHUYECKOTO aHaIu3a U
reOMETPUYECKUX METOJIOB K ONMMCAHUIO (Pa30BbIX MPEBPALICHUH.

N3yuenne nmaHHOW JAMCHMIUIMHBI CIYKUT TIOATOTOBKOM CTyA€HTa K Oymymiei
npodecCHOHATIBHOM IeATEIFHOCTH B 00J1aCTAX — HAYYHO-MCCIIEJ0BATEIbCKOM U MeAaroruueckon
COIIACHO MPOQECCHOHATBHBIM CTaHIaPTAM:

1. IIpodeccuonansvusbiii crangapt «llemaror (memaroruveckasi AesiTeIbHOCTHL B c(epe
JAOUIKOJIbHOI0, HAYaJIbHOr0 00IIero, OCHOBHOIO 00uero, cpeaHero o01ero
o0paszoBaHusi) (BOCHHTATENb, YYHTE]b)», YTBEPKICHHBIM IpUKa3oM MMHHCTEpCTBA
Tpyla U couuanbHoM 3amuThl Poccuiickont denepanuu ot 18 oktadps 2013 r. Ne 544nu
(3apeructpupoBaH MunucrepctsoM roctuiiuu Poccuiickoit denepanuu 6 nexadbps 2013 r.,
peructpamrionnbiii Ne 30550), ¢ W3MeHEHHsIMU, BHECEHHBIMH TpHKa3aMu MHHHCTEpCTBA
TpyZAa U couuanbHOW 3amuThl Poccuiickoit @enepanun ot 25 nexabdbps 2014 r. Ne 11151
(3apeructpupoBan MunucrepcTBoM roctuninu Poccuiickoit @enepanun 19 despans 2015 r.,
peructparoHHbiii Ne 36091) u or 5 aBrycra 2016 r. Ne 422H (3apeructpupoBaH
MunncrepctBom roctuimu Poccniickoit @enepannu 23 arycra 2016 r., perucTpanioOHHbIN
Ne 43326).

2. 01.004. ITpogeccuonanbnsniii cranaapt «Ilemaror mnpodeccuoHaIBLHOr0 00y4eHHs,
NnpogecCHOHAILHOTO  00pa3soBaHMsl M JONOJHUTEJIBHOr0 MNPOo(ecCHOHAIBLHOIO
o0pa3oBaHUM» YTBEPXKIECH NpUKa3oM MUHHCTEpPCTBA TpyJda W COLMAIBHON 3allUATHI
Poccuiickoit ®@eneparun ot 08.09.2015 Ne 608H (3apeructpupoBaH MUHHUCTEPCTBOM
tocturiu Poccuiickoit @eneparuu ot 24 ceHTs0ops 2015 1. Ne 38998).

3. 40.011. IIpodeccnonaibubli cTaHAAPT «CHEeUATIMCT N0 HAYYHO-HCCJIEI0BATEIbCKIUM
U ONBITHO-KOHCTPYKTOPCKUM pa3padoTkaM» yTBEpXKJEH MpukazoM MuUHUCTEpCTBa
Tpyna u couuanbHOM 3amuThl Poccuiickoit @enepauun or 4 mapra 2014 r. Ne 121m
(3apeructpupoBan MunucrepctBoM toctuiinu Poccuiickoit deneparuu 21 mapra 2014 r.,
peructpauroHHbId Ne 31692).



3. MecTo aucuuniaunsl B crpykrype OIIOIT

Jucuunnuza "®u3nKo-XMMHUYECKUI aHAIM3 HEOPraHUMYECKUX MaTepUAIOB" OTHOCHUTCS K
mucuuuimHaM broka 1 dact, ¢gopmupyeMol y4acTHHKaMH 0Opa30BaTEeNbHBIX OTHOIICHHNA
b1.B./1B.08.01.

Jisi  u3ydeHWs JAUCHUIUIMHBL HEOOXOAMMBI 3HAHMSA, YMEHUS U KOMIICTCHIIUH,
IOJIy4EeHHbIE CTYAECHTaMM IIPU U3YyYEHMM Kypca XUMHM IIPU CpeAHEM o0IeM oOpa3oBaHHU, a
Takke aucuuiuinH «Heopranmueckass Xumus», «AHaTUTHYECKas XUMUA», «MaTemaTukay,
«npopmaruka», «Duszuka» ydeOHOro IUIaHA MOATOTOBKM OakalaBpOB IO HAIPaBJICHUIO
04.03.01 Xumusi.

TpeGoBaHMst K BXOJHBIM 3HAHUAM O0yYarOIUXC:

JUia ocBO€HHs JaHHOM JHCHUUIUIMHBI HEOOXOAMMO BIIAJIEHHUE HpeABapUTebHbIMH
KOMIIeTeHIUSIMH, [IPUOOPETEHHBIMU B PE3YJIbTaTe OCBOCHMS NPEIIIECTBYIOUIMX TUCLMIUIMH
y4eOHOTO IJIaHa TOATOTOBKM OakanaBpa mo HampasieHuto 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; "®wu3uueckas 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, KPUTUYECKUH aHaIW3 M CHHTE3 WH(POpPMAIUH,
HOPUMEHATh CUCTEMHBIN MIOJXO0/1 AJISl PELICHNUs IOCTABJICHHbIX 3ajiay,

YK-2. CnocobeH ompenensiTh Kpyr 3aad B paMKax ITOCTaBICHHOW IIETM W BLIOMpATh
ONTUMAJIbHBIE CHOCOOBI UX PELICHUs, UCXOJ U3 JAEHCTBYIOIUX MPABOBBIX HOPM, UMEIOLIUXCS
PECYPCOB U OrPaHUYEHUI;

YK-4. CnocoOeH oCylecTBIATh JI€0BYI0O KOMMYHUKAIIMIO B YCTHOW M MMCbMEHHOH (opmax
Ha roCyJIapCTBEHHOM si3bike Poccuiickoit denepanny 1 ”HOCTpaHHOM(BIX) A3bIKe(ax);

YK-6. CniocobeH ynpaBisiTb CBOUM BPEMEHEM, BBICTPAUBATh U PEATM30BBIBATH TPACKTOPHUIO
caMOpa3BUTHs Ha OCHOBE IPUHLIUIIOB 00pa30BaHUs B TE€UEHHUE BCEH KU3HU;

YK-8. Cnocoben co3gaBath M MOAJEPXKHMBATH B IOBCEAHEBHOM JKM3HM U B
pohecCHOHANBHON N1eATENbHOCTH 0€30MacHbIe YCIOBHS )KM3HEAEATEIbHOCTH ISl COXPaHEHUs
HOPUPOIHON cpelibl, 0OecreueHs] yCTOMYMBOIO pa3BUTHUS OOIIECTBA, B TOM YHUCIIE NIPH yrpo3e U
BO3HHUKHOBEHUH UPE3BBIYANHBIX CUTYallMi ¥ BOCHHBIX KOH(INKTOB;

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

OIIK-2 Cnoco0eH NpoBOANUTE C COOTIOAEHUEM HOPM TEXHHUKH 0€30MaCHOCTH XUMHUYECKHUIL
OKCIIEPUMEHT, BKJIIOYas CHHTE3, aHAJIW3, M3y4YE€HUE CTPYKTYpbl M CBOMCTB BEIIECTB U
MaTepUasoB, UCCIEJOBAaHHUE NIPOLIECCOB C UX YYaCTHEM;

OIIK-3 CriocobeH MpHUMEHSTh PacdYeTHO-TEOPETUYECKHE METOIBI Ui W3YYeHUsS CBOWCTB
BEUIECTB U IIPOLIECCOB C MX YYaCTHEM C HCIOJIb30BAaHUEM COBPEMEHHOM BBIYMCIUTEIBHON
TEXHUKH;

OIIK-4 CnocoOeH I1aHupoBaTh pabOThl XMMHUYECKON HAIPaBICHHOCTH, 00pabaThIBaTh U
MHTEPIPETUPOBATh TOJYYECHHbIE PE3YNbTaThl C HMCIOJIb30BAHUEM TEOPETUUYECKUX 3HAHUNA U
NPAaKTUYECKUX HABBIKOB PEIICHHs] MaTeMAaTHUYECKUX U (PU3NYECKUX 3a/1aY;

OIIK-5 Cnoco0eH mnoHUMaTh MPUHIMIBI PabOThl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI U UCTOJIb30BaTh UX JUISL PeIICHHs 3a]a4 NpoQecCHOHATbHOM NesATeTbHOCTH,

OIIK-6 CriocoOeH TpeICTaBIIATh PEe3yNIbTaThl CBOEH pabOThI B YCTHOM W MHUCHMEHHOU
dopmMe B COOTBETCTBHMM C HOpPMamMHM U IpaBWJIaMH, NPUHATHIMH B NPOQPecCHOHATHHOM
COO0O0IIIECTBE;

JI1st ocBOEHUS TaHHOHW y4eOHOM NUCIMIUIMHBI CTYEHT JOJIKEH



3HaTh:
- IOHATHS W 3aKOHBI O0IIeH XUMHH, (PU3UUECKON XUMUHU, KPUCTATUIOXUMHUU;
- 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUUYECKUX IJIEMEHTOB,
YMern.
- TI0JIb30BaThCs 0a30i JaHHBIX IO TEPMOJWHAMHUYECKHM, CTPYKTYPHBIM U (HU3HYECKUM
CBOMCTBaM BEIIIECTB;
- OLICHUBATh BO3MOKHOCTbh TPOTEKAHUS XUMUYECKON pEaKIIHH.
Biaagern:
- METO/IaMU MTOCTPOECHUS MPOCTEUIIINX T€OMETPUUECKUX MOEIICH;
- OCHOBHBIMU CTIOCO0aMU TIPOBEICHUS M OMTMCAHHSI XUMUYECKOT'O IKCIIEPHUMEHTA.

4. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUS TUCHHUILINHBI (KOMIIETEHIINH 00y4alomerocs,
(opmupyembie B pe3ysibTaTe 0CBOCHUS JUCHUNIMHBI (MOIYJIs1)

Nzyuenue Kypca "OU3UKO-XUMUYECKUT aHanus3 HEOPraHUYECKUX
MaTepuaioB''penonaraeT IMoclefoBareIbHoe (HOpPMHUpPOBAaHHE Y CTYACHTA CIEIYIOIINX
KOMITETECHIINN:

YuuBepcanabubie komnerennuu (YK)

YK-8. CnocobeH co3zmaBaTh W MOJAEPKUBATh B MIOBCEIHEBHOW KU3HH U B MPO(ECCHOHATBHOM
JESITEIbHOCTH Oe30MacHbIe YCIOBUS JKU3HEEATEIBHOCTH ISl COXPAHEHUS TMPUPOJIHON Cpellbl,
o0ecrieyeHnss yCTOMYMBOTO Pa3BUTHs OOIIECTBA, B TOM YHWCIE NPU Yrpo3e U BOSHHUKHOBEHHUH
Ype3BBIYANHBIX CUTYAIMi U BOGHHBIX KOH(IUKTOB,;

YK-8.1. Anaimsupyer GakTopbl BpeTHOTO BIHMSHUS dJICMCHTOB CPeIbl OOMTaHUS (TEXHUYICCKIX
CPEICTB, TEXHOJOTHYECKUX IPOLECCOB, MAaTEPUANIOB, 3JIaHUW W COOPYKEHHMH, NPHUPOIHBIX U
COLIMAJIbHBIX SIBJICHUM);

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

YK-8.3. BoiaBnser nmpobiembl, CBsI3aHHbIE C HAPYILIEHUSIMA TEXHUKH 0€30MacHOCTH Ha pabodyeM
MECTe; MpeAsiaraeT MEPONPUITUSIX MO MPETOTBPALICHUIO YPE3BbIYAWHbBIX CUTYaIUM;

YK-8.4. PazbsicHseT npaBuia NOBEACHHMS MPU  BO3HUKHOBEHHM YpE3BbIUANHBIX CHUTYaIHH
IPUPOJHOTO M TEXHOTEHHOTO IPOMCXOXKJIEHUS; OKa3blBa€T IEPBYIO IOMOINb, OMHCHIBAET
CHOCOOBI y4acTUsi B BOCCTAHOBUTENIBHBIX MEPOIPUSATHIX.

IIpogeccnonanbubie komnerenuuu (I1K):

IIK-1: CnocoGeH HUcmoab30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, MPUPOJIE XUMUYECKOH CBSA3H U
CBOMCTBaX pazIUYHBIX KJIaCCOB XHUMHUYECKHMX D3JIEMEHTOB, BEIIECTB M MaTepUaloB IS
NOHMMAHHS MEXaHU3Ma XMMHUYECKUX PEaKLUH, IPOUCXOAAIINX B TEXHOJIOTHUYECKUX MPOLIECCAX
U OKpYXalolleM MHpe, a TakKKe eCTeCTBEHHOHAy4Hble 3HaHUSA JMJIs pelleHdus 3aaad
npodecCHOHAIBHOMN e TeTbHOCTH;

IIK-1.1. Hcnonb3yeT 3HaHUS O CTPOCHUU BEILECTBA, IPUPOJE XUMHUECKON CBSI3U M CBOICTBax
pa3IMYHBIX KJIAacCOB XMMMUYECKHX DJJIEMEHTOB, BEIIECTB M MATEPUAJIOB JJs TOHHMaHUSA
MEeXaHM3Ma XUMHYECKHX peaklMid, MPOUCXOAAIIUX B TEXHOJIOTHMYECKUX Ipoleccax u
OKpYXKarolleM MHUPE;

IIK-1.2 [Iporuo3upyert cBoOicTBa XUMUYECKUX COETMHEHUN U MaTepUaIoB HA OCHOBE JaHHBIX 00
UX CBOMCTBaX U XMMHYECKOM CTPOCHUU;

IIK-1.3. Hcnonb3yeT COBpeMEHHBIE TEOPETHUYECKHE NPEICTABICHUS XMMUYECKOH HayKd W
€CTECTBEHHOHAYUYHbIE 3HAHUSI B CBOEH MPO(eCcCHOHATIbHOM e TEIbHOCTH;

IIK-2. CnocobeH TNpUMEHATh COBPEMEHHYIO ammapaTypy TMpd TPOBEACHUM HayYHBIX
VCCIICIOBAHNM, & TAK)KE COBPEMECHHBIE TCOPETHUYECKUE NIPEICTABICHA XUMUYECKON HAYKH JUIS
aHaJIM3a dKCIIEPUMEHTAJIBHBIX JaHHbIX;



IMIK-2.1. Bmageer CcOBpeMEHHBIMH METOJAMH WCCIICIOBAaHHUS XHUMHUYECKUX COCIUHEHUH U
MaTepUaJioB;

MMK-2.2. AHanu3upyeT U UHTEPIPETUPYET PE3YIbTAThl XUMHUYECKOTO IKCIIEPHMEHTA HA OCHOBE
COBPEMEHHBIX TEOPETUYECKUX MPEICTABICHUN XUMUUYECKON HAYKH.

OOmuM cpencTBOM KOHTPOJS SIBISICTCS BBEJEHHAS B YHUBEPCUTETE OaUIbHO-
pEUTHHTOBAas CHCTEMa OICHKH YCIIEBAEMOCTH CTYACHTOB CIICHUAINTETa W HAINPaBICHHUH
OakanaBpuara.

B pe3ynbraTe 0cBOCHUS AUCHUIUIMHBI O0yUYaIOUIHICs TOJIKEH:
B kareropuu "YHuBepcajibHble KOMIIETEHIHH BHINTYCKHHKOB"'

YK-8

3HaTh: (aKTOPHI BPEIHOTO BIUSHUS DJIEMEHTOB CpelIbl OOWTAHUS (TEXHUYCCKUX CPEIICTB,
TEXHOJIOTHYECKHX MPOIIECCOB, MATEPHAIIOB, 3IaHUN M COOPYKEHHI, MPUPOIHBIX U COIHAIBHBIX
SIBJICHH ); HOpPMATHUBHbBIE TPEOOBaHUS TEXHUKH O€30MMaCHOCTH;

YMmerh: uaeHTUPUIUPOBATH OMACHBIE U BpeaHbIE (PAKTOPHI B paMKaxX OCYIIECTBISEMOM
JESITCIIbHOCTH; BBISIBIIATH MPOOJIEMBI, CBSI3aHHBIC ¢ HAPYIICHUSMHU TEXHUKH O€30MacHOCTH Ha
paboueM MecTe; mpelaraTb MEPONPUSTHUS O MPEJOTBPAIICHUIO YPE3BbIUAWHBIX CUTYaIUi;
peaTn30BbIBATh HOPMBI TEXHUKH 0€30MaCHOCTH;

Baaaers: npaBuiamMu MOBEACHUS IPU BOSHUKHOBEHHH YPE3BbIUAWHBIX CUTYaI[Uil MPUPOTHOTO U
TEXHOTEHHOT'O MPOUCXOXKJICHUSI; OKA3bIBAET MEPBYIO MOMOIIb, OMUCHIBAET CIIOCOOBI y4acTHsi B
BOCCTAHOBUTENBHBIX ~ MEPONPUSITHUSIX; METoAaMH Oe30macHoil paboThl B XHUMHYECKOH
nabopaTopuu.

B kareropuu "'Ilpodeccuonanbubie koMnereHuuu'

MK-1

3HATH: OCHOBHBIE MPUHITUIIBI, 3aKOHBI, TTOJI0KEHHUS, METOJOJIOTHIO N3Y4aeMbIX TUCITUILINH;
YMeTh: HCHOJL30BATL OCHOBHLIE 3aKOHBI M IOJIOKECHUSA XUMHUU JIs1  IIOHUMaHHWusI MEXaHu3Ma
XUMHUYECKUX PEaKIIHi, MPOUCXOASIINX B TEXHOJIOTHUECKHX MPOIeccax M OKPYKaIOIIEM MHUPE;
IMPOrHO3UPOBATH CBOMCTBA XUMHUYECKUX COCI[I/IHeHI/Iﬁ N MarcpraJIOB Ha OCHOBC JaHHBIX 00 ux
CBOMCTBAaX M XUMHUYECKOM CTPOCHHH,

BJ'IalIeT]): HaBbIKaMH HUCIIOJIB30BaHUA (bYHI[aMeHTaJ'IBHBIX XUMHUYECCKUX 3aKOHOB n
€CTeCTBEHHOHAYYHBIX 3HAaHUW B MPOLIECCE BBIMOJTHEHUS HAYYHOTO HCCIEAOBAHUS, & TAKXKE B
CBOEH MPOQEeCCHOHAIBHON JEATETLHOCTH.

MK-2

3HaTh: TEOPETHYECKHE OCHOBBI COBPEMEHHBIX METOIOB HCCIEIOBaHMS XMMHMUYECKHX
COEIMHEHUH, MaTepuajIoB U MHTEPIIPETAlMU MOTyYEHHBIX PE3yJIbTaToOB; OCHOBHBIE NCTOYHUKHU
Y METO/Ibl TOMCKA HAyYHOU NH(pOPMALINH;

YMeTb: aHanU3UpPOBATh W HMHTEPIPETUPOBATH PE3yJIbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa Ha
OCHOBE COBPEMEHHBIX TEOPETUUECKUX MTPEICTABICHUM XMMUUECKON HaYKH;

Baanersb: HaBbIKAMM HCIOJB30BaHUSA 0a30BBIX 3HAHUM U METOJIOB XMMHUYECKHX JUCLMILTUH
[IPU UHTEPIPETALNH MTOITyYEHHBIX PE3YyIbTAaTOB.



[Ipu ocBOCHHMM JaHHOW JUCIHUILTUHBI 00YYAIOIUICS CMOXKET MPOJIEMOHCTPUPOBATH

(qacTrunO) crienyromue 00o01eHHbIe TpyaoBbie PyHKIHK (OTD) u Tpynossie Gpyukimu (TD):

Kon u HaumeHoBaHUe
npo¢ecCHOHAIBLHOT0
cTaHJgapTa

O000menHas TpynoBas pynkmus (OT®D)

Tpynosas ¢pynknus (TD)

ObaacTh npogeccuonanbHoil gesitesibHOCcTH: 01 OOpasoBaHue U HayKa
Tun 3aga4 npogecCHOHAJIBHOM 1eATeIbHOCTH: NeJarorn4ecKui

01.001 ITegaror Kon Haumenosauue OTO Ypos Haumenosanue TD Kon
(memaroruyeckas €Hb
NeSITeIIbHOCTD B cepe KBaJ
JIOLLIKOJIBHOTO, nupuk
HAYaJIbHOTO 00IIETO, aIuu
OCHOBHOTI'O OOIIIETO, A ITemarornyeckas 6 OO1enenarornyeckas A/01.
cpeaHero o0miero NEeSITeNIbHOCTD 110 ¢bynkuusa. OOyueHue 6
o0Opa3oBaHUs MIPOEKTUPOBAHUIO U
(BocTMTATEID, peanu3aiuu
YUUTEIb). 00pa3oBaTEeNBLHOTO BocnuratensHast A/02.
HaunmeHoBaHue Buia nporecca B JESITeTLHOCTD 6
npodeccuOHaTBLHON 00pa3oBaTeIbHBIX
NeSITeIIbHOCTH OpraHu3aIHsIxX
Jlo1KoJIbHOE IOIIKOJILHOTO, PasBuBaronias AJ/03.
o0Opa3zoBaHue HAYaJbHOTO O0ILEro, JEeSITeTLHOCTD 6
HauansHoe o01iee OCHOBHOI'O OOIIETO,
o0Opa3oBaHue CpEeIHETo O0IIEero
OcHoBHoe o011ee o0Opa3oBaHUs
o0Opa3oBaHue B Ilenarornueckas 6 Ilemarornueckas B/03.
Cpennee obmiee JESATEILHOCTh 110 NeSITeTLHOCTD 110 6
o0Opa3oBaHue MIPOEKTUPOBAHUIO U peanu3anuu mporpaMmm
peann3ai OCHOBHBIX OCHOBHOT'O M CPEJTHETO
00111€00pa30BaTENbHBIX o0miero o6pa3oBaHus
MIPOrpaMM
01.003 A [IpenonaBanue no 6 Opranuzanus A/01.
[TpodeccnonanbHbII JIOTIOJTHUTEITHHBIM JIESITSIIBHOCTH YJaIuXCsl, 6
CTaHAapT «[lemgaror o011eo0pa3oBaTeIbHBIM HaIpaBIIEHHOM Ha
JOTIOJTHUTEILHOTO porpaMmam OCBOCHHE
oOpa3oBaHusl JeTel u JIOTIOTHUTEITbHOM
B3POCIIBIX». o01ieo0pa3oBaTeabHOM
HaumeHnoBanue Buaa IPOTrPaMMBbI
npodeccCuOHATHLHON 6 [Tenarornyeckwmii Al04.
NESITEIIbHOCTH KOHTPOJIb U OIIEHKA 6
Ilemarornueckas OCBOEHHSI
JESITEIbHOCTD B JIOTIOTHUTEITbHOM
JIOTTOJTHUTEIILHOM 0011e00pa30oBaTENHHOM
oOpa3oBaHuM JeTedl u POTrpaMMBbI
B3POCIIBIX
40 CxBo3HbIe BUbI NIPO(eCCHOHATBHOM AeSITeJIbHOCTH
Tun 3axa4 npoecCHOHAIBLHOMN AeATEJIbHOCTH: HAYYHO-HCCJIE10BATENbCKHH
40.011 A | [IpoBenenue Hay4HO- 5 OcyiecTBiieHne A/01.
ITpodeccronanbHbIN HCCIIEIOBATENBCKUX U poBeIeHUs paboT 1o S)



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

CTaHAapT
«CrHenuanucT 1o
Hay4HO-
HCCIIEN0BATENLCKUM H
OIIBITHO-
KOHCTPYKTOPCKHM
pazpaboTKam».

HaunmenoBanue Bunia
npodeccuoHanbHOM
JIeATEeTbHOCTH:
[IpoBenenue Hay4HoO-
MCCJIEI0BATEIbCKUX U

OIIBITHO-
KOHCTPYKTOPCKHX
pa3paboTok 1o
OT/ICJIbHBIM pa3zieaam
TEMbI

00paboTKe U aHAIHU3Y
Hay4HO-TEXHHYECKOI
uHpOpMaLIUU U
pE3yJIbTaToB
UCCIIE0BAHUN

OTIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK

OcyecTBiieHne
BBITIOJTHEHU S
AKCIIEPUMEHTOB U
odopmIIeHUS
pe3yIbTaTOB
HUCCIENOBAaHUN U
pa3paboTok

A/02.

5. Conep:xkanue v yueOHO-MeTOAUYECKAS] KAPTA JTUCHHUIIIHHBI

KonuyectBo
OayioB

OO01me cBolicTBa
JUarpaMM COCTOSTHUA.
[TonsiTre quarpaMmsl
COCTOSIHUSI. MeTo bl
n300pakeHust OJTHO-,
JIBYX- U
MHOT'OKOMIIOHEHTHBIX
cucreM. IIpaBumno
pbryara. J{uarpaMmsl
«COCTaB-CBOMCTBOY» U

Ne HammeHoBaH e TeM (BOIPOCOB), AynutopHble CamocTosiTeNbHas Texymeit Jlurep
He U3y4aeMbIX 110 JaHHOH SaHATHA, 9aCEl pabora paboTs! yist a
?I:l JUACHHUIIINHE o ST 5 aTTeCTaluu [Typa
J P B ConepxaHue ;C Mun Maxkc

1 | Beenenue B Kypc. 4 4 Hcropust kypca 31 |56 |13

Hpe,[[MeT H 3aJa41 (I)I/ISI/IKO-

kypca. Pabotsr H.C. XUMHUYECKOTO

KypHaKOBa " Apyrux aHaJIm3a.

yueHbIX. OCHOBHbIE

metoabl DXA: CrnocoOsl

TepMI/ILIeCKI/II\/JI aHalJInu3, BBIPpAXKCHUA

MHKpOCTpYKTypHLIﬁ KOHICHTpaIuu

aHaJIn3, MCTO KOMIIOHCHTOB

HU3MEPCHUMA Ha auarpaMmax

TBEPAOCTU, METO[ COCTOsAHUS.

U3MEpCHUA

SJIICKTPOCOIIPOTUBIICH

usd,

peHTreHo(a3oBbIii

aHaJInus.




WX T€OMETpUYECKast
XapaKTEePUCTHKA.
®da3a, KOMIIOHEHT,
CTEIIEHb CBOOOIBI.
[TpaBumno da3
I'n60ca.
durypaTuBHAs TOYKA
cucremsl. [IpuHIHANBI
HETMIPEPHIBHOCTH U

COOTBETCTBHUSI.
OIHOKOMITOHEHTHEIE [Ipumenenue 31 5,6 1-3,
CHCTEMBI. npuHuuna Jle [
N3obpakenue [[Tarense

OJTHOKOMITOHEHTHBIX HWHTEPIIPETAINH

cucteMm (p-T — ($ha3oBBIX

Jarpammal). PAaBHOBECHH.

I[Ipumenenne [Ipumenenne

npaBuia ¢as s npasuia ¢as

OJTHOKOMITOHEHTHBIX JUTST

cucteM. J[narpammel
COCTOSIHHSI BOJIBI,
cepsbl, yriaepoaa u
HEKOTOPBIX
METaJUIOB.
I'eomerpuyeckas
WHTEpIpeTanus am-,
MOHO- U
HOHBAPUAHTHOTO
paBHOBECHSI.
JIByXKOMIIOHEHTHbIE
CUCTEMBI.
Knaccudukanus
JrarpamMmm COCTOSIHUS
JIBOMHBIX CUCTEM.
I'eomerpuyeckas
UHTEpIpeTanus am-,
MOHO-
HOHBAPUAHTHOTO
paBHOBECHS B
JIBYXKOMIIOHEHTHBIX
KOHJICHCUPOBAHHBIX
cucremax. [IpaBuna o
gucie (a3 B
COIIPUKACAIOLIUXCS
o0JacTsx u o
[EPECEUYCHUH JIMHUI
(ha30BBIX paBHOBECUH
Ha JuarpaMmmax
COCTOSIHHSL.
Jnarpammsbl
COCTOSIHHSI

JIBYXKOMIIOHEH
THBIX
KOHJICHCUPOBaH
HBIX CHUCTEM.
DakTopHI,
ONpEAEIISIONINE
BO3MOXHOCTb
B3aUMHOM
PacTBOPUMOCTH
KOMIIOHEHTOB.




JBYXKOMIIOHEHTHBIX
CHUCTEM C
HEOrpaHWYEHHOU
PacTBOPUMOCTbHIO
KOMIIOHEHTOB B
TBEPIOM U KUJIKOM
COCTOSIHMSIX.
Merammyeckue,
OKCHUJIHBIE U COJIEBBIE
cucremsl. Tpu Tuna
JUarpaMM COCTOSTHUSA
o Pozebomy.
Kpussie nukBuayca u
conmuayca. Konona.
PaBHoBecHasa u
HEepaBHOBECHAs
KpUCTAJIU3ALIHS
TBEPJIbIX PACTBOPOB.
OcobenHoctn
MHUKPOCTPYKTYPbI
TBEPJIbIX PACTBOPOB.
Kpussie «cocras-
CBOIWICTBO» B

cucreMax ¢

HEOrpaHWYEHHOU

PacTBOPUMOCTBIO

KOMITOHEHTOB.

Junarpammbl OcobenHoctu 31 |56 |13
COCTOSTHUS MHUKPOCTPYKTYD 6
JIBYXKOMITOHEHTHBIX bl CIIABOB,

CHCTEM C CoJIepKAITIX

HOHBAPHAHTHBIM IBTEKTHKY WIN

ABTEKTHUECKUM H MEPUTEKTHKY.

HOHBAPHAHTHBIM [TonsiTue

HNEPUTEKTHUECKUM IIPOMEKYTOUHO

PaBHOBECHSIMH. i ¢azbl 1

OBTEKTHYECKOE U MHTEpMETaIINY

MEPUTEKTHYECKOE €CKOT0

paBHOBECHS. COEJIMHEHUS

DBTEKTUUYECKHE (UMC).

cucTeMbI 6€3
PacTBOPUMOCTH H C
OrpaHUYCHHOU
PacTBOPUMOCTBIO
KOMIIOHEHTOB B
TBEPJIOM COCTOSIHHH.
Junarpamma
COCTOSIHHS
MIEPUTEKTUYECKOU
cuctembl. Kpusbie
KpUCTAJIIIN3ALUU




CILUIaBOB
IBTEKTUYECKUX U
MIEPUTEKTUYECKHUX
cucreM. TpeyroabHuk
Tammana.
IIpenenbubie cayyan
IBTEKTUKH U
IIepUTEKTUKU. Pacyer
cocraBa
IBTEKTUYECKUX
CIUIaBOB 110 ITPaBUILY
phlyara.
[IpomexxyTouHbIe
¢da3bl B
KOHJICHCUPOBaHHBIX
CUCTEMaX.
[IpomexxyTounbie
(ha3bl TOCTOSIHHOTO U
IIEPEMEHHOT O
cocrtasa. Baxueiimue
CTPYKTYPHBIE THIIBI
NMC. KoHrpysHTHO
Y UHKOHTPYIHTHO
iaBsyecs Gaspl.
[Ipomexxyrounsie
¢a3bl, oOpasyromuecs
B TBEP/IOM
COCTOSIHUH.
Ynopspouenue
TBEPAOI0 PacTBOPA.
CoenuHenus
KypnakoBa. Yuenune
O CHHTYJIIPHOH
Touke. /lalbTOHUABI U

OepTOJIIUIBI.

[Tonmumopduszm MeTtatekTHueck 31 |56 |13,
KOMITOHCHTOB U ast peaKIus. 5
MIPOMEKYTOUHBIX YcnoBus

¢da3. OrpaxeHue paccioeHust

nonuMopduzma KUAKUX (as.

KOMITOHEHTOB U
MIPOMEKYTOUHBIX (a3
Ha AMarpaMmax
COCTOSIHUSI.
[Tonumopduszm
KOHIPY3HTHO U
MHKOHTPY3HTHO
TUTABSALINXCS
MIPOMEKYTOUHBIX
das.
TlociemoBaTenbHOCTE
OJMMOP(HBIX




MpEBpALICHU I
METaJUIOB.
Juarpammsbl
COCTOSIHMSI CHICTEM C
OTPaHUYCHHOMN
PacTBOPUMOCTbHIO
KOMIIOHEHTOB B
KHUJKOM COCTOSIHUH.
Paccrnoenue kax
CJIe/ICTBUE
OTPaHUYCHHOMN
pPacTBOPUMOCTH B
XKUJKOM COCTOSIHUH.
bunopanbHasa kpuas
Ha JuarpaMme

COCTOSIHUSI.
Jnarpammebl

COCTOSIHUSI CUCTEM C

HOHBapHUaHTHBIM

MOHOTEKTUYECKUM U

HOHBapHUaHTHBIM

CUHTEKTUYECKUM

PaBHOBECHSIMH.

Tsepnodazusie YyryHsl 1 31 |56 |1-10
IIPEBPALICHMUS B CTaJIN.
JIBOMHBIX CUCTEMAaX. [TpunIUTIBI
Bropuynas TEPMUYECKOU
KpUCTaJIIN3alus KaKk 00paboTKu
IpUMep CTaJIN.
MOHOBAapUAHTHOI'O

TBepAO(ha3HOTO MeTto b1
MPEBPALLICHHUS. HU300paKeHUS
OBTEKTOUHAS U cocTaBa
MIEPUTEKTOUTHAS TPOMHBIX
peaxkuuu. CUCTEM:
MertactaOuibHas U CHocoOBbI
cTaOuibHas Ckpelinemakep
JarpamMmmsl ca, Ban
COCTOSTHUSI CHCTEMBI Ankemare,
KEJIe30-yTIIEPOI. Henexe.
[Tonumopduszm

xkenesa. Teepabie Juarpammsl
pacTBOPHI HA OCHOBE COCTOSTHUS
xKeneza — PeppuT u CHUCTEM C
ayCTEHUT. AKCTPEMAJIbHBI

HonBapuanTtHbie
NpEeBpALLEHUS B
cucreMe —
oOpazoBaHme
[IEMEHTHTA,
nenedyputa u
[IEPIUTA.

MU CKJIQJIKaMU
1 TOYKaMH1 Ha
MOBEPXHOCTSX
JIMKBUYyCa U
conumyca.




TpexKOMIIOHEHTHBIE
cuctembl. O0mIHe
CBOMCTBA AUarpaMm
COCTOsIHMS. MeTo/bl
M300pakeHUS
COCTaBa TPOMHBIX
CUCTEM: CIIOCOOBI
I'n606ca, Pozeboma,
Ckpelinemakepca,
Ban Ankemare,
Uenexke. [IpaBuio
(a3 B TPONWHBIX
cucremax. [IpaBuiio
phluara,
COEIMHUTENIbHOU
IIPSIMOM U LIEHTPA
TSDKECTH
TPEYroJbHUKA.
N3oTepmuueckue u
MOJIMTEPMUYECKHUE
CEYEHMS TPOMHBIX
CUCTEM.
Knaccudukanus
TPOMHBIX CUCTEM.
TpoliHbIE CUCTEMBI C
HEOTpPaHUYEHHOMN
PacTBOPUMOCTBIO
KOMITOHEHTOB.
[ToBepxHOCTH
JMKBUYCA U
COJINyCa B TPOMHBIX
CHUCTEMaX.
Kpucramm3zanus
TPOMHBIX CIIJIABOB-
pacTBOpPOB.
N3orepmuueckue u
MOJINTEPMHUUYECKHE
CEUEHUS.

MoHoBapHaHTHbIE
paBHOBECHS B
TPOWHBIX CUCTEMAX.
TpoliHbIE CUCTEMBI C
MOHOBAapHaHTHBIM
ABTEKTUYECKUM U
MOHOBAapHaHTHBIM
MEPUTEKTHUECKUM
PaBHOBECHSIMH.
Crpoenue nuarpamm
cocrosnus. [lonu- u
HU30TEPMHUUYECKUE
CCYCHUS.

ITocnenosarenn
HOCTb
IIpEBpaLCHUI
npu
KpUCTAJIIIN3a11
Y CIUIaBOB.

3,1

5,6

1-10




Jnarpammsbl
COCTOSIHMSI TPOMHBIX
CHCTEM C
KpUCTAIUIU3aLHEH
YHCTBIX
KOMIIOHEHTOB.
Crpoenue
JarpamMmmsl
COCTOSIHUSI TPOUHOM
CUCTEMBI C
KpUCTaJlIIU3aluen
YHUCTBIX
KOMITOHEHTOB.
TpoliHas DBTEKTHKA.
MoHo- u
HOHBapUaHTHbBIE
IBTEKTUYECKUE
paBHOBECHS.
[IpaBuio o
IIepeceyeHu
MOHOBAapUAHTHbIX
IBTEKTUYECKUX
KkpuBbIX. [Tomum- n
U30TEPMUUYECKUE
CEYEHMS CUCTEMBI.
Meron Ilerposa.
TpoliHble CUCTEMBI €
OrpaHUYCHHOU
PacTBOPUMOCTBIO B
TBEPJOM COCTOSIHUU U
HOHBapHUaHTHBIM
IBTEKTUYECKUM
PaBHOBECHEM.
Crpoenue
JarpamMmmbl
COCTOSIHHS TPOMHOM
CUCTEMBI
9BTEKTUYECKOTO THUIIA
C KpUCTAJUTU3aLHEH
TBEPABIX PACTBOPOB.
TpoliHas dBTEKTHKA.
Momno- u
HOHBapUaHTHBIE
IBTEKTUYECKHUE
paBHoBecus. [lonu-
U30TEPMUYECKUE
CEYEHMS CUCTEMBI.

ITocaenoBarenn
HOCTh
MpEBpaILICHUI
npu
KpUCTAITU3AIU
Y CIUUIABOB.

3,1

5,6

1-10

IIpomexyTouHble
(a3bl B TPOIHBIX
CUCTEMAX.

KonrpysutHbIie
WHKOHIPYJHTHBIE

IIpaBuio
3ampeTa Ha
CYILLIECTBOBaHUE
KBa3MOMHAPHOT
0 paszpesa.

3,1

5,6

1-10




MIPOMEXKYTOUHBIE
(a3bl B TPOMHBIX
CUCTEMax.
KBasubOunapHsie
paszpessl. [IpaBuiia
H.C. Kypnakoga.
Meto1 CUHTYISIPHOI

TPUAHTYJISALINH.
9 | BogHo-coneBbIe 2 2 B3aumMHuoe 2 31 |56 |1-10

CHCTEMBEI. BIIMSIHHE

JlnarpaMmpl PacTBOPHUTEIIS U

PacTBOPUMOCTHU KakK PacTBOPEHHOTO

YaCTHBIN cliydait BeIlleCTBa Ha

Tuarpamm TeMIlepaTypy

miaBkocTH. CrocoObl X

M300paXKEHUS CHCTEM KpUCTaJUTH3aIU

«COJIb-BOJIA. H.

JlaBnenue napa
pacTBOpUTENS U
ucrapeHue
pacTBOPUTEINA U3
pacTBOpoOB
HEJEeTYy4ero BelecTBa
B neTyuyeM. CHCTEeMBI,

coJieprKaliue
KPUCTAJJIOTUAPATEL.

" 26 |8 | 26 12 28 50

TO

Iro

[Ipnmeuanue:

- BCC BHJBbI yqe6H0171 pa6OTBI MOTYT IPOBOAUTHCA NUCTAHIMOHHO HAa OCHOBAHUHN JIOKAJIBHBIX

HOPMAaTUBHBIX AKTOB,

- B IENIAX pealu3alliy WHAUBHYATBHOTO MOAX0/a K OOYUEHHUIO CTYJIEHTOB, OCYIIECTBISIONINX
y4eOHBIA TPOIECC MO WHIAMBUIYAILHON TPACKTOPUU B paMKaX WHIMBHIYAJILHOTO pabOYero
IUIaHA, WM3YYCHUE JaHHOW JHMCIUIUIMHBI MOKET OCYIICCTBISITBCS 4Yepe3 WHIWBUAYalIbHBIC
KOHCYJIbTAIIMH TPETIOAaBaTelisi 0YHO, B YaChl KOHCYJIBTAIIUH, 1O JIGKTPOHHOH IOYTE, a TAKXKE C
ucnonb3oBanuem Webex, miatgopmbel auctannmonHoro ooOyuenust Moodle, nmuunbiii kaOuHeT

crynenta Ha caiite COI'Y, apyrux snementoB DMOC COI'Y.

6. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

No/m. Tema Bun KoauyectBo AKTHBHBIE (OPMBI HNHTepakTHBHBIE
3aHATHSA 4acoB dhopmeI
1 CMm. yyeOHO-MeTOoIMdecKyt0 | Jlekunu 26 [epcrieKTUBHO - Biui-urpel,
Kapry OIEPEIKAIOLIETO JIMCKYCCUOHHBIC
00yJeHwus, TEXHOJIOTHH:
MOJYyJIbHAs MO3TOBOM LITYPM,
TEXHOJIOTHS, KENC-TEXHOJIOTHS,
POOIIEMHOTO TEXHOJIOTHS
00yJeHus CUTYaIIMOHHOTO
aHajJIn3a




2 CM. y4eOHO-METOIUIECKYIO [Tpaxtnyeckue | 8 HepCHCKTI/IBHO - BJ'II/II_['I/II‘pI)I,
Kapry OIIEPEIKAOIIETO JIUCKYCCHOHHBIE
o0OyueHwus, TEXHOJIOTHH:
MOJyJIbHAas MO3IOBOM IITYpPM,
TEXHOJIOTHS, KEHC-TeXHOJIOT U,
POOJIIEMHOTO TEXHOJIOTHS
o0yueHHs CUTYaIlHOHHOTO
aHanm3a
3 Cwm. yueOHO-MeTonyecKyto | JlaGoparopusr | 26 [TepcrieKTHBHO - brun-urpsl,
KaptTy ¢ OIePEKAIOIIEr0 JIMCKYCCHOHHBIC
o0yueHwus, TEXHOJIOTHH:
MOJyJIbHas MO3rOBOM IITYpPM,
TEXHOJIOTHS, KeHC-TeXHOJIOT U,
poOJIEMHOTO TEXHOJIOTHSI
o0yueHHs CUTYaIlHOHHOTO
aHanmm3a

7. Y4yeOHO-MeTOoAMUYeCKOe 00ecneYeHue CaMOCTOATEIbHOH padoThl

CamocrosTenbHas paboTa CTYJACHTOB MPOBOJMTCS B BHJE NMHCHMEHHBIX JTOMAITHHX
3aJJaHHid 10 TIOJTOTOBKE K JIAOOPATOPHBIM M MPAKTHUYECKUM 3aHSATHSIM. BOIPOCHI, BHIHOCHMBIC
Ha CaMOCTOSITEIbHOE M3y4YeHHE, a TaKKe ydeOHas JuTepaTypa U METOAUYECCKHA MaTepHas Io
OpraHu3allii CaMOCTOSITEIBHON pabOThl CTYIEHTOB OTPAKEHBI B YUEOHO-METOAMUYECKON KapTe
nucuurueabl  «Heopranudeckass Xumus» W Ha caiTe auctaHimoHHoro oOydenuss COI'Y
http://Ims.nosu.ru//. Marepuansl MO OpraHW3alUU CaMOCTOSTEIBLHONH pPabOTHl CTYAECHTOB
OTpaKeHBI TAK)KE B YUEOHO-METOJUUECCKOM KOMIUIEKCE TUCITUILTHHBI.

[To kaxmoil W3 TeM JUIS CaMOCTOSITEIILHOTO W3y4YeHHs, NPUBEACHHBIX B paboueii
nporpaMMe, CTyJAEHTaM CIIEAYeT CHavajga MpOYHUTaTh PEKOMEHIOBAHHYIO JIUTEPATypy H IpH
HEOOXOJIMMOCTH COCTaBUTh KPAaTKUN KOHCIIEKT OCHOBHBIX IOJIO)KCHUH, TEPMHHOB, CBCICHHIA,
TPeOYIOIMX 3aIOMUHAHUS U SIBJISTFOLIMXCSI OCHOBOTIOJIATAOIIUMHU B 3TOU TEME.

[Ipy TOArOTOBKE 3aJaHWil TIO0 CaMOCTOSITEIBHON paboTe CTyaeHTaM HEO0OXO0IUMO
OPHEHTHPOBATHCS HA KOHCIICKTHI JIEKIIHI, PEKOMEHIYEMYIO JIUTEPATYPY.

J1yis pacuivpeHus 3HaHHi 10 JUCIUIUIMHE PEKOMEHIYETCS UCTI0Ib30BaTh HTEpHET-pecypCHhl:

MPOBOJIUTH TMOMCK B Pa3IMUYHBIX CHCTEMax, TaKUX KaK OOINHE TOMUCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a TakXke CHOEHHaIbHBIE IMOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3agaHusn I CAaMOCTOSITEJILHOM NMOATOTOBKH K J'laﬁOpaTOle)lM 3AaHATUAM


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

Howme

Tema 3anaHue
p
1 IIpasuno ¢a3. p-T — 1. Ompenenenus: $aza, KOMIIOHEHT, CTETIEHb CBOOOBI, JH-, MOHO-,
JarpaMMbl HOHBapMaHTHOE paBHOBECHUE, AUarpaMMa COCTOSIHHS, JIEMEHTHI
OJIHOKOMIIOHEHTHBIX CTPOEHUS AUarpaMM COCTOSIHUS.
cucTeM 2. Ilpumenenune npuHuuna Jle Illatense st 00bSICHEHUS CMELICHUS
paBHOBECHH TSk, TST, KT HA IPUMEPE JUarpaMM COCTOSTHUS BOJBI U
CepHI.
3. Kak BimsieT MOBBIICHNE TaBICHAS Ha TpeBparieHus: a-Fe ¢ y-Fe, a-Ti
¢ B-Ti? Jlath 0OBSICHEHMS, HCXOS U3 CTPYKTYPHBIX OTIHYHI JaHHBIX
MO UKATHH.
2 CocraB 1. I'paduyeckn (o mpaBwiy phlyara) W aHaJUTHYECKH OIPEAEIHTh COCTaB
JIBYXKOMITOHeHTHBIX | crutaBa Cu-Ni, momyuenHoro npu crutaBienun 10 T crasa, copepikaero 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 BaHaaWs HAAO CIUIaBUTh ¢ 20 T' 3TOTO0 COENMHEHUs, YTOOBI MOIYYHThH
COEIUHUTEILHON cruiaB, copepxawmuii 90 % Banaaus?
IpAMOH 3. [lna modydeHus ciuilaBa OBUTM HCIIOJIB30BaHbI paBHBIE MAacChl CIUIaBOB
cucreMbl A-B, comepxanux 10, 30 u 50 % B. I'paduueckn u aHamMTHUECKH
OTIPENIeNUTh COCTAB MOIYYEHHOTO COCTUHEHNUS.
4. [IByx¢a3nsiii cruiaB copepxut 10 % a-dassr coctaBa 90 % A, 10 % B 1 90 %
B-hazer cocraBa 40 % A, 60 % B. OnpenenuTs cOCTaB JAHHOTO CILIABA.
5. JIBymst cniocobamu — rpad)MuecKiM M aHaIUTHYECKUM — PacCUUTaTh COCTaB
(macc. %, mout. %) craBa, MPUTOTOBIEHHOTO MPH CIIJIABICHUHU:
a) 10 r Cd u 20 r crumaBa Ha ocHoBe Al, comeprkamiero 10 moi. % Cd;
6) 20 r Fe u 10 r crutaBa Ha ocHoBe Fe, comepikarero 30 moi. % Al;
B) 50 r cmraBa Zn c¢ Cu, comepxkamero 30 mon. % Cu m 20 r cmaga,
conepxamiero 10 moi. % Cu.
6. OrnpenienIuTh MOJIHBIE 10JTM KOMITOHEHTOB MO M3BECTHBIM MacCOBBIM JI0JISIM:
a) 10 % Mg, 90 % Ru; 6) 50 % Mn, 50 % Pt.
3 BuzyanbHo- N3y4nTh METOANKY BU3yaIbHO-TEPMUYECKOTO aHAIM3a 110 METOJMUECKAM
TEepMHUYECKUH aHAIN3 PEKOMEHIALUSIM.
Xon paboTsl
1. Bgzsarb HaBecku cMecel kaM(opbl 1 OEH30HHOI KHUCIIOTBI C HHTEPBAJIOM
cocraBa 10%. CMecu nepeMeniaTb ¥ NEPEeHECTH B TPOOUPKH.
2. H3meputs TemnepaTypy Hauaia KpUCTAIUIM3ALMH YUCTBIX KOMIIOHEHTOB
Y TIOJITOTOBJICHHBIX 00PAa3IIoB.
3. TocTpouTh AUarpaMMy COCTOSIHUSI CUCTEMBI.
4 HuddepernnansHo- 1. WM3yumts meromuky ATA 1o METOANIECKHM PEKOMECHIAIIHSIM :
TEPMUYECKUI aHaTU3
2. Pacum¢poBats npeayokeHHbIE TEPMOTPAMMBI.
5 Meramnorpapuuecku 2. M3y4nuTh METOAMKY METAIOrpa()MUECKOro aHaJM3a 10 METOIMYECKUM
I aHaIHU3 CUCTEMBI PEKOMEHAALUSM :
Cd-Bi 2. Xona paboTsr:
- oTIUIH(OBATH U OTIOJIMPOBATH MPEIOKEHHBIE 00pa3Ilbl CIIaBOB,
- IPOTPABUTH MTOJTyYSHHBIE MITU]EI,
- 0XapaKTEepPHU30BaTh MOYICHHYIO MEKPOCTPYKTYPY.
6 KombunmnpoBanHsie 1. TloctpouTh  aAnWarpaMMmy  COCTOSHHS ~ CHCTEMBI,  BKIIOYAromeit
JHarpaMMBl IBTEKTHYECKYIO, MOHOTEKTHUECKYIO U TIEPUTEKTHIECKYIO PEaKITUH.
COCTOSIHUSA 2. Iloctpourh  jamarpaMMy  COCTOSIHHSI ~ CHUCTEMbl,  BKJIIOYAIOIIEH
JIBYXKOMIIOHEHTHBIX 9BTEKTEKTOUAHYIO, IBTEKTHUECKYIO U IEPUTEKTOUJHYIO PEAKIIHH.
cucreM (1) 3. [Tloctpouts amMarpaMmy COCTOSIHUSI CHCTEMBI, B KOTOPOH HMEIOTCS

KOHITPYSHTHO W HWHKOHI'PYOHTHO IUIaBAIIUECS IMPOMEKYTOYHBIC (1)2[31;1.
Bcero B cucreme OJHa 3BTCKTUYCCKAA U ABC NCPUTCKTUYCCKUC PCAKIIUU.
4. HOC’I’pOI/ITL AdarpaMmmy COCTOsSIHHUS CHCTCMbI, B KOTOpOﬁ HMCHKOTCA




KOHI'PYIHTHO M HMHKOHTPYIHTHO IUIaBSIIMECS IPOMEKYTOUYHBIE (asbl.
Bcero B cucteMe TpH MEPUTEKTUIECKUE PEAKIIHH.

5. TloctponTs AmarpamMmy COCTOSIHHSI CHCTEMBI, B KOTOPOH HMEIOTCS ABE
HBTEKTHUYECKHE U OFHA MIEPUTCKTUIECKAsT PEAKIHH.

6. IlocTpouts muarpaMMy COCTOSTHHS CHCTEMBI, B KOTOPOI UMEIOTCSA OIHA
9BTEKTHUYECKAS U ABE IEPUTCKTHICCKUE PEAKIIUH.

7. TlocTpouth IuarpaMMy COCTOSIHHSI CHCTEMBI, B KOTOPOH HMEIOTCS 1B
KOHIPYIHTHO IUIABSIIIMECS] IMPOMEXYTOUHble (a3bl MOCTOSIHHOTO
COCTaBa U OTCYTCTBYET paCTBOPUMOCTB B TBEPAOM COCTOSIHUU.

KomOunupoBaHHbIe
JarpaMMbl
COCTOSIHHUS
JIBYXKOMITOHEHTHBIX
cucteMm (2)

1. B cucreme NEpUTEKTHYECKOI'O TUIA TPH TEMIeEparype IMepUTEKTHYECKOi
peakun (500 °C) B crimae coctaBa 50 % B B paBHOBecHH HaXOIATCS TIEPBUIHAS
a-paza (10 % B) m xugkocts B cootHomennu 1 : 3. Onpenenutsb
KOOPJHMHATHI NEPUTEKTHYECKOH TOUKH.

2. TMoctpouTh aHArpaMMy COCTOSHUS A-B, yIOBIETBOPSIOUIYIO CIEAYHOLIAM
ycnoBuAM: civiaB coctaBa 30 % B HauMHaeT KpUCTAJIM30BaThCS C BBIIACICHUEM
B-dazsr mpu Temneparype 550 °C; npu 500 °C HabOaromaeTCsl MEPUTECKTUUCCKAS
peakius, B KOTOpywo BerynaroT L-¢asza u f-¢ha3za B MacCOBOM COOTHOIICHUH 3 :
l; HAa MOMEHT 3aBEpIICHHS TEPUTECKTHYCCKON PEaKIMH CHCTEMa COACPKUT
paBHple Macchl L- u a-¢a3; B wuHTepBaie Ttemmeparyp 500-450 °C
KPHUCTAJUTU3YIOTCS TEPBUYHBIE KPHUCTAUIBI O-(asbl, a HIDKe 400 °C -
BTOPUYHBIC KPUCTAILTHI [3-(ha3bl.

3. B cucreme A-B paccioeHue B )KHUAKOM COCTOSIHUM HaOltomaeTcs B 00JacTH
coctaBoB 45-60 % B. Ilpomexyrounas ¢asza cocraBa AB oGpasyercs npu 600
°C. B cucreme umerorca 2 sprektmueckue peaknuu — npu 400 m 300 °C.
PacTBOpMMOCTE B TBEPAOM COCTOSHUH OTCYTCTBYeT. M300pa3uTh BO3MOKHBIH
BapUaHT IUarpaMMBbl COCTOSHHSI.

4. TTocTpOUTh JHArpaMMy COCTOSIHHS CHCTeMBl A—B 10 CIeIyronuM JaHHBIM: a)
TeMIepaTypsl IUIaBieHus kommoHeHtoB: A — 500 °C, B — 1000 °C; 6)
HouBapuanTHbie npepamienus: 800 °C: L (30 % B) + B $ 3 (50 % B), 300 °C:
B(10%B) ® A+ B, 400 °C: A ¢ Ap.

5. ITocTpOUTh AMarpaMMy COCTOSIHHSL CHCTeMBbl A—B 1o ciiemyromnM JaHHBIM: a)
TeMIepaTyphl IuiaBneHus kommoneHToB: A — 700 °C, B — 1000 °C; 0)
HouBapuanTHbie npepamienus: 500 °C: L (30 % B) ¢ A+ S (50 % B), 800 °C:
L(40%B)+B<$S, 300°C:S ¢ A+B.

6. [TocTponTs MMarpamMMy COCTOSIHUSI cHCTeMBI A—B 1o cnegyrommm 1aHHBIM: a)
TeMIepaTyphl IoiaBieHusst kommoHeHToB: A — 800 °C, B — 700°C; 0)
npoMexyrouHas ¢asa P, congepxkamas 50 % B, mmaBurcst konrpysnTHo npu 1000
°C, B) HonBapuanTHbie npesparnienus: 850 °C: Ly (60 % B) ¢ B (55 % B) + Ly
(80 % B),

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

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

CocTaB TpoHHBIX
cHCTeM

I'panueckum criocoboM, HCIIONB3Ys MPABHUIIO phlYara 1 MpaBHiIo
COEJIMHUTEIHHON NMPSAMOU, PEIIUTh CIIEIYIOLINE 3a/1aUu:

1. Haiitu cocras crasa (%), moay4eHHOTro npu crtaBieHun 10 T crmaBa
cocrasa: 20 % Sn, 30 % Pb, 50 % Cd u 20 r cmasa cocrasa: 20 % Sn,
80 % Pb.

2. Haiitu cocraB cmiaa (%), nonydeHHOro npu cruiaBiennu 20 r Meau,
40 r gukens u 40 r HUHKA.

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. Onpenenursb
coctas criasa (%).

4. Tpexdaznsiii ciias coaepxut a-¢aszy (80 % A, 10 % B, 10 % C), B-
thazy (40 % A, 20 % B, 40 % C) u y-da3y (30 % A, 30 % B, 40 % C), B
cootHomreHuy 1 : 2 : 3. Onpenenuts cocras ciiasa (%).




9 TpexKkoMIIOHEHTHas | MOCTPOUTh H30TEPMHUUECKHM M IMOJUTEPMHUECKUI pa3pesbl Uil YKa3aHHOTO
CHCTEMA C BapuaHTa
HEOTpaHUYEHHOMN
PacTBOPHMOCTBHIO Temmepatypa
KOMITOHEHTOB TUIaBJICHUSA .
[Tonutepmuueckuii paspes
KOMITOHEHTOB,
Bapuan °C Temneparypa
T Hu30TepMUYECKOr | JlyueBo | IlapamsesnbHs
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. Omucate MOCHEAOBATENFHOCTh IIPOIECCOB, MNPOTEKAIOMMX  IpHU
chcTeMa C OXJIQKICHUH CHCTEM, OTMEUEHHBIX TOUYKAMH Ha MPOSKIMH 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 4,5,918
6 6, 13, 18, 22
2. ITlocTpouTh N30TEPMHUUYECKHI U MOJUTEPMHUYECKHUI pa3pe3bl CHCTEMBI A-
B-C nns ykxazannoro BapuanTa. Temmepartypsl miasienus, °C: A 1000,
B 900, C 800. B cucreme A-B »Brextuka ei comepxut 70 % B,
sBTeKTHYecKass peakuus npotekaer mpu 400 °C. B cucreme B-C
9BTEKTHKA €2 coaepkuT 80 % C, aBTekTHUECKasi peaklus IPOTEKAET MIPH
300 °C.
Temneparypa [Tonurepmuueckuii paspes _
. [TapannensHbIi
BapuaHT | M30TE€PMUYECKOTO JlyueBoi
paspesa, °C CTOpOHE
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 CHCTEM, OTMEUEHHBIX TOYKAMH Ha MMPOEKIINHU THATPAMMBIL:
MOHOBApUAHTHBIM Bapuant Touku
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 N30TEPMUUYECKHUN 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, mepurexTrdeckas peaxkuus npotekaet npu 700 °C;
NPy TEMIeparype MEepUTEKTHYECKON peaknuu TOYKH MpeeabHOi
pactBopumoctn Haxomsarcst 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
Haxomsaress mpu 20 m 40 % C. B cucreme A-B nHabmomaercs
HEOTpaHMYCHHAs! PACTBOPUMOCTb KOMIOHEHTOB.

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 TpexxoMIOHEHTHas Onwucath NMOCIEA0BaTEIbHOCTh MPOIECCOB, MPOTEKAIOUINX MPH OXJIAXKICHUH
cucTeMa ¢ CHCTEM, OTMEUYECHHBIX TOUKAMU Ha NPOEKIMH AUArPaMMBIL:
HOHBAPHUAHTHBLIM Bapuant Touku
IBTECKTHYCCKUM 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 HoHBapuaHTHOM 3BTekTHYecKOH peakuuu 100 °C. CocrtaB
TpoitHO# 3BTekTHKN 35A-30B-35C.
Temneparypa
JIBoliHas cuctema 9BTEKTUYECKON peaKkLuy, Coctap SBTEKTHICCKOTO
oC pacmnasa
A-B 300 70 % B
B-C 200 80 % C
C-A 250 50% A
Temneparypa TTonutepmudeckuii paspes _
BapuaHT | U30TEPMHUYECKOTO 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 naHHBIM TEPMHUECKOTO aHAIN3a HAWTH KOOPAUHATHI TOUKU TPOUHOM

OBTCKTUKU:




Cocras, % Temneparypa, °C
- A B C IlepBuunoi CoBmecTHOH Tpolinoii
KpUCTAJUIM3AIUK | KPUCTAJUIM3ALUU | IBTEKTUKH

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 TpexxoMIoHeHTHas OrnucaTh MOCIENOBATENFHOCTD MPOLIECCOB, MPOTEKAIOIIUX MPH OXJIKIECHUU
cucTeMa C CHCTEM, OTMEUYCHHBIX TOUKAMHU Ha MPOEKIMH AUATPAMMBIL:
HOHBApUaHTHBIM Bapuant Touku
IBTEKTHYECKHUM 1 1,8, 14,19, 30
paBHOBECHEM H 2 2,9,15, 20, 29
KpHCTAJUTU3aneH 3 10, 11, 16, 21, 23
TBEPBIX PaCTBOPOB 4 3,7,12, 22,27
5 4,5,18, 24,28
6 6, 13,17, 25, 26
15 TpexkoMIoHeHTHas Omnucatp 1Mocae0BaTeNbHOCTh MPOLECCOB, POTEKAIOMINX TPH OXJIAKACHUH
cucTeMa ¢ CHCTEM, OTMEUEHHBIX TOUYKaMH Ha IPOEKIMH THarpaMMBbl:
HOHBapHUAHTHBIM Bapuant Touku
MEPUTCKTHYCCKIM 1 1,8, 14,19, 30
paBHOBECHEM U 2 2,9,15, 20, 29
KpHUCTaJLTH3aIeH 3 10, 11, 16, 21, 23
TBEPJBIX PAaCTBOPOB 4 3,7,12, 22,27
5 4,5,18, 24,28
6 6, 13, 17, 25, 26
16 TpexxoMInoHeHTHas 1. B npousBonbHOM MacmiTabe n300pa3uTh AUarpaMMbl COCTOSIHUS
cucTeEMA C nBoitHbIX cucteM A-B, B-C u A-C, coorBercTBYytomux puc. 112.
IIPOMEXKYTOUHOU 2. Ha guarpammsl cocrosiHust ABOMHBIX cucteM A-B, B-C n A-C Hanectu
¢azoii u JMHUU MOUTEPMUYECKUX PAa3pe30B, COOTBETCTBYIOIUX puc. 116.
HOHBAPUAHTHBIMU 3. Ha nuarpammsl cocrostHus nBOHHBIX cucteM A-B, B-C u A-C Hanectn
IBTEKTHYECKIMHU JMHAN M30TEPMUYECKHX Pa3pe3oB, COOTBETCTBYIOMUX puc. 117.
PaBHOBECHSIMH
17 Onpenenenne B cucreme AX-BX-H,O ompenenuTs cocTaB TBepAod (a3pl IO CIEIyIONIUM

cocTaBa TBEpIOM
(a3l o MeTOTY
CkpeitneMakepca

TaHHBIM:

PactBOp

OcTaTok

Bapuant

AX |

BX | H0

AX | BX | H0O




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 OCBOCHMS AU CHUILINHBI.

JIns TpoOBEACHUS TEKYIIEr0 W HWTOrOBOTO KOHTPOJISL HCIOJB3YIOTCS — CIICAYIOIIHE
OLCHOYHLIC CpCACTBA: IMUCBMCHHBLIC IAOMAIIHUC 3aJaHHsA IO BOIpPOCaM, TCCTOBBIC 3aJjaHU.
MakcumainbHas OlleHKa TEKYIIEro KOHTPOJIst 3HaHHH 3a cemecTp - 40 0ayioB.

PyOekHBIH KOHTPOJIb 3HAHUN OCYIIECTBIISAETCS B JOPME KOMITBIOTEPHOTO TECTHPOBAHHS.
MakcumanbHas OlleHKa pyOeKHOT0 KOHTPOJIs - 30 6asuioB.

3a4er MoJyyaroT CTYACHTHI, MOJYYHBIIUE B CYyMME IO MTOTAM TEKYIIET0 M PyOeKHOTO
KOHTpOJIsi He MeHee 50 0aiuioB. B mpOTHBHOM cilydae CTYICHTBI CAAIOT JOMOIHUTEIBHBIA 3aUeT
B YCTHOM (opme.

3auer oJIy4aroT CTyACHTBI, ITOJIYYMBIIWC B CYMMC I10 UTOraM TCKYLICTO, pY6€)KHOl"O
KOHTPOJISL M YCTHOTO 3a4era He MeHee 50 0ayuioB.

e Py0e:xxHbIe KOHTPOJBHBIE PA0OTHI (JIeMOBEpCHUs)

[TocnenoBaTenbHOCTH MPOIECCOB MPH OXJIAXKACHUN PAcIljiaBa CUCTEMbI, 0003HaYE€HHOW TOUKOH 1:
LA, LoA+B, LoA+B+C

LeA+B, LA, LoA+B+C

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

LoA, LoA+B+C

ITpu nepexoe u3 oaHO#M (ha3oii 00aacTH B APYryro yuciio (a3 B CHCTEME MEHSIETCS Ha
1
2
3

MoskeT He MEHAThCS

KOHOJIa — 9TO OTPE30K, COCUHSIONINI COCTABBI
PaBHOBECHBIX (a3

Mo0BIX (a3

HEpaBHOBECHBIX (a3

TBepIbIX (a3

B JIByXKOMITOHEHTHOM CHCTEME JIMKBUILYCOM SIBIISETCS
KpHBast

MOBEPXHOCTh

TOYKA

00BeEM

B TpexKOMITOHEHTHOH CHCTEME JIUKBHUIyCOM SBIISCTCS
KpHUBast




MMOBEPXHOCTH
TOYKA
00BeM

K tBeprodazHbIM npeBpaIeHUsIM OTHOCHTCS PEAKIIH
MEPUTEKTOUTHAS

IBTEKTHUYECKAs

CHUHTEKTHYeCcKas

HNepUTeKTUYECKas

K tBeprodazHbIM npeBpaiieHusiM OTHOCHTCS PEaAKIIHs
YHOPSIIOUSHUS

9BTEKTHUYECKAS

CHHTEKTHYECKast

MEPUTEKTHIECKAs

K tBeprodazHbIM npeBpaIeHusIM OTHOCHTCS PEAKIIHS
9BTEKTOWUIHAS

IBTEKTHYECKas

CHUHTEKTHYeCcKas

HepUTeKTUYeCKas

MoHOBapHaHTHOMY PaBHOBECHIO B JIByXKOMIIOHEHTHOH CHCTEME OTBEUAET PABHOBECHE MPH YIaCTHU
2 a3

3 a3

1 bazer

4 daz

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

A —BepHO, b — HeT

b — BepHO, A — HeT

06a BepHO

00a He BEpHO

OueHnTe yTBEpKACHHUS: A — KOHOAHBIN TPEyroJIbHUK 00pa3yeTcst Ha N30TEPMHUUECKOM CEYEHUN
TPEXKOMITIOHEHTHON CHCTEMBI C HEOTPAHMYEHHON paCTBOPHMOCTBHIO KOMITOHEHTOB; b - KOHOAHBIHN TpeyroiIbHUK
o0pazyeTcs Ha HOIUTEPMHUIECKOM CEUCHHUH TPEXKOMITOHEHTHON CUCTEMBI C HEOTPAHMYEHHON pacTBOPHMOCTBHIO
KOMITOHEHTOB.

A —BepHO, b — HeT

b — BepHO, A — HeT

06a BepHO

00a He BEpHO

UYeThIpexyroabHUK HA JUarpaMMe COCTOSHUSI TPEXKOMIIOHEHTHOHN CUCTEMBI OTBEUAET
MOHOBapUaHTHOMY PaBHOBECHUIO

JMHOBApHAHTHOMY PAaBHOBECHIO

HOHBapHaHTHOMY PaBHOBECHIO

TPUBapUAHTHOMY PaBHOBECHIO

25 r crutaBa Fe u Ni, conepskarero 10 % Fe, crutaBuium ¢ 25 r Fe. MaccoBas goist Fe B mojy4eHHOM CIUIaBe paBHA
55
75
35
45

25 r crutaa Fe u Ni, conepakariero 10 % Fe, crutasuiu ¢ 25 r Fe. MaccoBast jgoiist Fe B mosy4eHHOM CIUlaBe paBHA
55
75
35
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e Bompocsl k 3a4ery

IIpeamer u 3amaun kypca. Mcropus paszsurus npeamera. Paborsl H.C. KypHakoBa 1 1pyrux y4eHbIX.
BropuuHas kpucTa/uMzalys Kak NpUMEpP MOHOBAapHAaHTHOTO TBepAO(]a3HOrO MpeBpamieHusl. JBTEKTOUIHAS U
HNEePUTEKTOUHAS PEaKIUH.

IocTponTs nuarpamMmy cocTosiHHS A-B, yIOBIETBOPSAIOIIYIO CIEAYIOIINM yCIOBUSM: ciulaB cocrasa 30 % B
HayMHAEeT KPHCTAJUTU30BaThCs C BblaeneHneM P-¢assl npu temmneparype 550 °C; mpu 500 °C naGmonaercs
MEepUTEKTHYECKas peakiys, B KOTOpyro BerynatoT L-dasa u B-asa B MaccoBoM cooTHomeHnu 3 : 1; HA MOMEHT
3aBEpLICHUs] ITEPUTEKTUYECKOW pEeakIMM CHUCTEMa COJCpXKUT paBHble Macchl L- um a-da3; B uHTEepBane
temneparyp 500-450 °C kpucTamnm3yloTcsl IepBUYHBIE KPUCTAIUTEI o-pa3el, a Hmke 400 °C — BTOpHYHEBIE
KpHCTaIUIH [3-(assl.

MeractabunbHass U cTaOWIbHAs JUarpaMMbl COCTOSIHUSI CHUCTEMBI JeJie30-yriaepoa. Ilomumopdusm xenesa.
TBepable pacTBOpbl Ha OCHOBE keneza — (eppur U aycreHuT. HoHBapuaHTHbBIE NpEBpalleHHs B CHCTEME —
00pa3oBaHNe IIEMEHTHUTA, JeJe0ypHTa U epIuTa.

OcHoBHble MeToAbl DPXA: TePMUYECKHH aHAIN3, MUKPOCTPYKTYpPHBIH aHaIW3, METOA M3MEPEHUS TBEPAOCTH,
METO]l I3MEPEHHS 3JICKTPOCOIPOTHBIICHNUS, PEHTTCHO(A30BBIIN aHAIH3.

I'paduaeckn (o mpaBwily pbldara) ¥ aHAJUTHYECKH OIPENCIUTh COCTaB ciulaBa A-B, momyuenHoro mnpu
CIUIaBJIEHUU 2 T cIuiaBa, cogepxaiuero 10 % B u 3 r cinasa, cogepskamiero 50 % B.

[MonsTue auarpammel cocTosiHUsl. CrocoObl BhIpaKeHHsT KOHIIEHTpaui. MeTo bl n300paXeHust OAHO-, ABYX- U
MHOT'OKOMIIOHEHTHBIX cucTeM. [IpaBuiio peryara.

Yyrynsl 1 cTanu. [IpyuHIMIB TEPMUYECKOH 00pabOTKH CTaH.

Iloctpouts pAuarpaMMmy COCTOSHHSL CHUCTEMBI, BKIIIOYAIONIEH IBTEKTHYECKYIO, MOHOTEKTHYECKYI0 H
MEPUTEKTUYECKYIO PEaKLIUH.

JluarpaMMmbl «COCTaB-CBOIMCTBO» M X reOMeTpHUYecKas xapakrepuctuka. Pas3a, KOMIOHEHT, CTEIIEHb CBOOO/IBL.
[IpaBuio a3 ['mb6ca. PuryparnBHas Touka cCHCTEMBI. [IpHHIUITBI HEMIPEPHIBHOCTH U COOTBETCTBHS.
JlmarpaMMbl COCTOSIHMSI CHCTEM C HOHBAPHAHTHBIM MOHOTEKTHUCCKMM M HOHBApPHUAHTHBIM CHHTEKTHYECKHM
PaBHOBECHSIMH.

I'paduyecku (Mo mpaBWily pbluara) M aHaJMTHYECKH omnpeneiuTh coctap cruiaBa Cu-Ni, moiydeHHOTro mnpu
crutaBnennu 10 r crutasa, cogepskaniero 25 % Ni u 50 r crinaa, conepakaiero 75 % Ni.

Wzo0paxkeHne ONHOKOMIOHEHTHBIX cucteM (p-T — nwmarpammer). [lpumenenwe mnpaBmna ¢a3 i
OJTHOKOMIIOHEHTHBIX CUCTEeM. J[narpaMMbl COCTOSIHHS BOJIBI.

Paccnoenue kak cineAcTBME OrpaHMYEHHOM PACTBOPUMOCTHU B JKMJIKOM COCTOSIHUU. Y CJIOBHSI pacCilOCHUS.
BuHonaneHas KpuBas Ha AUarpaMMe COCTOSTHUS.

IToctpouts guarpaMMy COCTOSHHS CHCTEMBbI, BKJIIOYAIOIIEH 3BTEKTEKTOMIHYIO, OABTEKTHUECKYI0 W
MEPUTEKTOUIHYIO PEAKIIHH.

Knaccugwukarus nuarpaMM cCOCTOSHHS IBOMHBIX cucTteM. IIpumeHeHne mpaBuia (a3 A IBYXKOMIOHEHTHBIX
KOHJICHCHPOBAHHBIX cucteM. ['eomMeTpuueckas MHTEpIIpeTanus 11-, MOHO- 1 HOHBAPHAHTHOTO PAaBHOBECHS B
JIBYXKOMITOHEHTHBIX KOHJJCHCUPOBAaHHBIX CHCTEMaX.

OtpaxkeHne mONUMOp(pHU3Ma KOMIIOHEHTOB M IIPOMEXYTOYHBIX (pa3 Ha JuarpaMmax COCTOSHHSL.
Meratektnueckas peakius. [TosmMophu3M KOHTPYIHTHO M MHKOHIPYIHTHO IUIABSIIIMXCS MTPOMEXKYTOUHBIX
¢a3. [NocnenoBarenbHOCTH TOMIMMOP(HBIX PEBPAIICHUIT METAIIIOB.

B cucreme A-B paccnoeHune B KUAKOM COCTOSHHUHM HaOmonaercss B obmactu coctaBoB 45-60 % B.
IIpomexyrouHnas daza cocraBa AB ob6pasyercs npu 600 °C. B cucreme uMerorcst 2 9BTEKTHUECKHE PEAKIMN —
npu 400 u 300 °C. PacTBOpUMOCTb B TBEPIOM COCTOSIHUM OTCYTCTBYeT. [1300pa3uTh BO3MOXKHBIH BapuaHT
JarpaMMBl COCTOSTHUSL.

@DaxTOphl, ONpEAETSIONNE BO3MOXHOCTH B3aMMHOW PACTBOPMMOCTH KOMIIOHEHTOB. MeTamndeckue,
OKCHIHBIE M COJIEBBIE CHCTEMBI. TepMOIMHAMHYECKHI BBIBOJ IHMArpaMM COCTOSIHHS JBYXKOMITOHEHTHBIX
CHCTEM C HEOTPaHNYEHHOH PaCTBOPUMOCTHIO KOMITOHEHTOB B TBEPJOM H KUIKOM COCTOSTHHSX.
IIpomexxyrounsie ¢a3pl, 0oOpasyromuecss B TBEpAOM COCTOSHHH. YTIOPSAIOYEHHE TBEPIOrO pacTBOpa.
Coeaunenns KypHakosa.

[onsTre mpomexyrouHod ¢aszel u uHTepMerammdeckoro coenuneHus (MMC). Ilpomexyrounsie ¢a3bl
MOCTOSHHOTO M TEpeMEHHOro cocraBa. Baxnedmmue crpykrypHsle Tunsl HWMC. KonrpysntHo un
MHKOHT'PYSHTHO IUIaBSIUecs (a3bl. YUeHNE O CHHIYISIPHON TouKe. J[abTOHU B! 1 OEpTOIIIHIBL.

Tpu TMna nuarpamm coctostnus o PoseGomy. Kpussle smkBunyca u conunpyca. Konona. PaBHoBecHas u
HEepaBHOBECHAsl KPUCTAJUIM3AIMS TBEPIBIX pacTBOPOB. OCOOEHHOCTH MHKPOCTPYKTYPBHI TBEPIBIX PacTBOPOB.
KpuBbie «cocTaB-CBOHCTBO» B CHCTEMAaX C HEOTPAaHWIEHHOM PaCTBOPUMOCTBIO KOMIIOHEHTOB.
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OBTEKTHUYECKOE pPaBHOBECHE. OBTEKTHUECKHE CHUCTEMBI 0€3 pacTBOPUMOCTH M C OTPaHUYCHHOMN
pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSHMH. KpHBbIE KpHUCTAUIM3alMM CIUIABOB 3BTEKTUYECKHX
cucteM. TpeyronpHuk TammaHa.

PaBHOBecHast W HEpaBHOBECHAs KPHCTAJUIM3AIMA TBEPABIX pPacTBOPOB. OCOOEHHOCTH MHKPOCTPYKTYPHI
TBEPABIX PacTBOPOB. KpHBBIE «COCTaB-CBOMCTBO» B CHCTEMax C HEOTPAHHYEHHOW PACTBOPUMOCTBIO
KOMIIOHEHTOB.

Omnpenenuts MaccoBbIE JIOJIM METAIUIOB B coenHeHun coctaBa RUV. Kakyro Maccy BaHaaus Halo CIUIaBUTH C
20 r 3TOrO COeqUHEHNs, YTOOBI TOJIYYHTh CILIAB, coaepkatunii 90 % Banaaus?

JuarpamMma cOCTOSIHMS HEpUTEKTHYEecKON cucTeMbl. KpuBble KpHCTaman3alMM CIUIaBOB NEPUTEKTHUECKUX
CUCTEM.

peyronbHuK TamMmana. OcoOEHHOCTH MHKpPOCTPYKTYPBHI CILIABOB, COJEp)KAIMX MEPUTEKTHKY. [IpenenbHbie
CIlydau MEePUTEKTUKU.

IIpaBuna o gmcne Qa3 B CONMPHUKACAIOMIMXCS O0ACTAX M O IMEpecedyeHHH JTHHUK (Ha30BBIX paBHOBECHIl Ha
JUarpaMmax COCTOSHUS.

Jis mony4eHus criaBa OBIIN HCIOJIH30BaHBI PABHBIE MAcCHI CIUIAaBOB cUCTeMBI A-B, cogepxxammx 10, 30 u 50
% B. I'pachnaeckn 1 aHATUTUYECKH ONIPEIEIUTh COCTaB MTOJIYIEHHOTO COCANHEHNS.

MeTtonpl m300pakeHUS cOCTaBa TPOWHBIX cucTeM: cnocoOer ['mbbca, Pozeboma, CkpeiiHemakepca, Ban
Anxemane, MeHeke.

Merto/p! onpeienieHns coctaBa TBEPAOW (a3bl B TPOWHBIX BOAHOCOJEBBIX CUCTEMAX.

[MpaBuno ¢a3 B TpoiHBIX cucremax. I[IpaBuio pelyara, COEIMHHUTENILHON NPSAMOM M LEHTpPa THKECTH
TPEyToJIbHHUKA.

OCHOBHBIE THIIBI AMArpaMM PAacTBOPUMOCTH TPOHHBIX cucTeM. CHCTEMBI, cofepiallie BOAY U JIBE COJIU C
OOIIMM HOHOM.

W3orepMuueckne 1 HONMUTEPMHUIECKUE CEUCHNUS TPOMHBIX cucTeM. Kiaccnukamys TpoHHBIX CHCTEM.
OCHOBHBIE THUIBI AHarpaMM pPACTBOPUMOCTH TPOMHBIX cHcTeM. IIpomecchl HM30TEPMHUYECKOTO HCIAPEHUs.
O6pazoBaHuE KPUCTAIUIOTHAPATOB.

Omnmcate mpouecchbl, NPOTEKAONMe B TPOHHON BOJHOCOJIEBOM CHCTEME NMPHU H30TEPMHYECKOM HCHAPEHHUH
BOJIBI.

CrpoeHue auarpaMMbl COCTOSIHUS TPOWHOM CUCTEMBI C KpUCTAIM3aLMEH YHCTHIX KOMIIOHEHTOB. TpoiiHas
IBTEKTHKA.

MoHoBapHaHTHOE 3BTEKTHYECKOe paBHOBecue. Da30Bble MPEBPAIICHUS U NMYTH KPUCTAIM3AIMU CIIJIABOB.
ITonu- 1 U30TEepMUYECKUE CEUCHUS.

OmnwmcaTe MpoOIECChl, MPOTEKAIONINe B TPOHHON BOJHOCOJIEBOI CHCTEME MPH H30TEPMHUYECKOM HCIAPEHUH
BOJIBI.

CtpoeHne auarpaMMbl COCTOSIHUS TPOWHON CUCTEMBI C KPUCTAJIM3AI[Me YHUCTBIX KOMIIOHEHTOB. TpoiiHas
OBTEKTHKA.

paBHIIO O IEPECEYEHUH MOHOBAapHAHTHBIX ABTEKTHYECKUX KpHBbIX. [lomu- M M30TEepMHUYECKHE CEueHHs
CHCTEMBL.

TpoliHas cucTeMa 3BTEKTHYECKOT0 THIIA C OTCYTCTBHEM PAaCTBOPHMOCTH B TBEPAOM COCTOSHHU M 00pa30BaHUN
KOHIPY?HTHOTO COEJUHEHUS B OJHOH U3 IBOMHBIX cucTeM. [1ou- 1 n30TepMUUYECKUE CEUEHUS CUCTEMBI. [1yTH
KpPHCTaJIU3al1H PACILUIaBOB.

[TocTpouTth NOIUTEPMUUECKUN pa3pe3 TPEXKOMIIOHEHTHON KOHACHCUPOBAHHON CUCTEMBI.

KoHrpy>HTHBIE COeIMHEHNS B TPOHHBIX cucTeMax. KBasuOnuHapHbie pa3pes3sl. CHHTYIISIpHAS TPUAHT YIS,
ITporeccel M30TEPMHUYECKOTO HCIIAPEHUS B TPOIHHBIX BOJHOCOJIEBBIX CHCTEMAX.

TpoliHble CUCTEMBI C HEOIPAaHUYEHHON PACTBOPUMOCTBI0 KOMIIOHEHTOB. II0BEpXHOCTH IMKBUAYCA U CONHULYCA
B TpOMHBIX cucTeMax. Kpucramiuzanus TpoHHBIX CIIABOB-PACTBOPOB.

KoHrpysHTHBIE cOeJUHEHNS B TPOMHBIX cucTeMax. KBasuOuHapHsie paspesbl. CHHTYISIpHAst TPHAHTYIISIHS.
Meron Iletposa.

TpoiiHble CUCTEMBI C HEOTPAHUYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB. [oBepXHOCTH THKBUAYCA U COIUIYyCA
B TPOMHBIX cucTeMax. M3oTepMuueckue U NONUTEPMUIECKUE CEUEHHUS.

IIponeccsl BcanuBaHus ¥ BEICATMBAHUS B TPOMHBIX BOJHOCOJIEBBIX CUCTEMAX.

Kpurepun ¢gopmMupoBaHNs OLIEHKH OTBETA CTYJAEHTAa HA 3a4eTe

Xapakmepucmuka omeema oannvl




JlaH TIONHBINA, pa3BEpHYTHIM OTBET Ha IIOCTABJIEHHBIA BOIPOC,
[I0KAa3aHa COBOKYIIHOCTb OCO3HAHHbIX 3HaHUM 00 OOBEKTE,
MIPOSBIISAIONIASCS B CBOOOJHOM OINEPUPOBAHUM MOHATUSMHU, YMEHUU
BBIJICIUTh CYIIECTBEHHbIE M HECYIIECTBEHHBbIE €ro IpU3HAaKH,
MPUIMHHO-CIICJICTBEHHBIE CBSI3H. 3HaHue 00 00BEKTE 26-30
JIEMOHCTPHUPYETCS Ha OHE IOHUMAHUS €r0 B CHCTEME JaHHOW HAYKH
U MEXIUCHUIUIMHAPHBIX cBA3eil. OTBeT popMynupyeTcsi B TepMHUHAX
HayK{, H3JI0KEH JIUTEPATypHBIM S3bIKOM, JIOTUYEH, JOKa3aTelieH,
JIEMOHCTPHUPYET aBTOPCKYIO MO3UIIMIO CTYJICHTA.

JlaH m[oJiHBINA, HO HEIOCTAaTOYHO MOCJEA0BaTEIbHLIA OTBET Ha
MTOCTaBJICHHBIM BOIPOC, HO IPH ITOM IIOKAa3aHO YMEHUE BBIJICIUTH
CYUICCTBCHHBIE U HECYIICCTBCHHBIE TNPHU3HAKK W TIPUYUHHO-
ciencTBeHHbIC CBA3U. OTBET JIOTUYEH M W3JIOKEH B TEPMHHAX HAYKH. 21-25
Moryt OBITH HOMyIIeHB |—2 OmMMOKH B OMpEACIICHUU OCHOBHBIX
MMOHSTHH, KOTOpBIC CTYJEHT 3aTpyIHSAETCS HCIIPaBUTh
CaMOCTOSTEIIBHO.

JlaH HEIOCTaTOYHO TOJHBI M HEIOCTaTOYHO DPa3BEPHYTHIA OTBET.
Jloruka ® TOCJIEIOBATEILHOCTh H3JIOKCHHUS WMCIOT HAPYIICHHS.
JlonymieHbl OMIMOKKM B PACKPBITHH  IOHATUH, YIOTPEOJICHUH
TepMuHOB. CTyIeHT HE CHOCOOCH CaMOCTOSITCIIEHO —BBIACIUTH
CYUICCTBEHHBIE U HECYIICCTBEHHbIE NPU3HAKK U IPUYUHHO- 16-20
ciencTBeHHble  cBsi3u.  CTYAGHT  MOXET  KOHKPETH3UPOBATh
0000IICHHBIC 3HAHUS, JOKa3aB Ha NpHUMepax HMX OCHOBHbBIC
MOJIOKCHUST TOJNLKO C  TOMOIIBI0  MpernojaBaTeliss. PedeBoe
oopmiieHrEe TpeOyeT MONPaBOK, KOPPEKITHH.

JlaH HENOJIHBIA OTBET, JIOTMKA M IIOCIEAOBATEIBHOCTD H3JI0KEHUS
HMMEIOT CYILIECTBEHHbIE HapyleHus. JlonmyiieHsl rpyoble omMOKY Ipu
ONPEIETICHUU CYIIHOCTH PAaCKPBIBAEMBIX IOHATHM, TEOPUM, SBIICHUH,
BCIICJICTBUE HENOHUMAHUA CTYJEHTOM UX CYLIECTBEHHBIX U
HECYILIECTBEHHBIX IPHU3HAKOB M CBA3€H. B oOTBeTe OTCYTCTBYIOT
BBIBOJIbI. YMEHHE PACKPBITh KOHKPETHBIE MPOSBIEHUS 000OIIEHHBIX
3HaHUIl He moka3aHo. PeueBoe odopmieHue TpeOyeT NONPaBOK,
KOPPEKIHUN.

11-15

JlaH HEMONHBI OTBET, NPEACTABISIONINA COOOH pa3pO3HEHHBIE
3HaHUS TI0 TEME BOMpOCa C CYIIECTBEHHBIMU OIIMOKaMU B
onpeaeneHusix. I[IpucyrcTByrOT (¢GparMeHTapHOCTh, HEIOTHUYHOCTH
n3noxeHusi. CTyJeHT He OCO3HAeT CBS3b JAHHOTO TOHSTHS, TEOPUH,
SIBIIGHUSI C IPYTUMU O0BEKTAMU TUCHUTUTHHBI. OTCYTCTBYIOT BBHIBOJIBI, 1-10
KOHKpETHU3alus U JT0KAa3aTeIbHOCTh M3JI0KeHUsA. Peub HerpamoTHasl.
JlonoNHUTENBHBIE W YTOYHSIOLIME BONPOCHl NPENOAABATEN HE
NPUBOASAT K KOPPEKUMH OTBETAa CTYJAEHTa HE TOJBKO Ha
IOCTABJIEHHBIN BOIIPOC, HO U HA JAPYIUE BOIPOCHI TUCIUILINHBIL.

He nonyuyens! oTBeTsl o 6a30BBIM BONPOCAM TUCHUTUIMHEIL. 0

9. YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE ODecTieYeHre TUCIHIIHHBI (MOTYJIs)

a) OCHOBHAS JIUTepaTypa:



1. B.A. Anocos, M.H. O3zepoga, 10.5. ®uankoB. OcHOBBI (U3UKO-XUMHUYECKOTO
aHanuza. M.: 1976.

2. ®a30Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMax : ydeOHOoe mocodue /
I'.B. bynunopoBa, HO.I'. 'ansmeraunoB, X.M. SpomeBckas u Ap. ; MHUHUCTEPCTBO
oOpazoBanusi u Hayku Poccum, KazaHckuil HalMOHaIbHBIN HCCIEAOBATEIbCKUN
TeXHOJorn4yeckuii yHuBepcuteT. — Kazanp : KazaHCkuii Hay4HO-MCCIIEI0BATEIbCKUN
texHojoruueckuii yauepcuter (KHUTY), 2014. — 93 c. : tabu., rpad., wi. — Pexum
nocrymna: mo noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=427849 .
— ISBN 978-5-7882-1550-1. — TeKcT : 37€KTPOHHBIHA.

3. da3oBbie paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTeMax : ydeOHoe mocobue /
I'.B. Bynunoposa, IO.I'. l'anamernunoB, X.M. SpomeBckas u ap. ; MunHuctepcTBo
obpazoBanusi u Hayku Poccum, KaszaHckuil HalMOHAJIBHBIA HCCIEAOBATEIbCKUI
TeXHOJornueckui yHusepcuteT. — Kaszanp : KazaHCKuli Hay4HO-MCCIENOBATEIbCKUN
texHojornueckuit yuuepcuter (KHUTY), 2014. — 168 c. — Pexum nocryma: mo
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=427846 . — ISBN 978-
5-7882-1549-5. — TekcT : 2EKTPOHHBIMH.

0) 1OMOJIHUTE/IbLHAS JINTEpaTypa:

4. AB. HoBocenoBa. @a3oBble AMarpaMMbl, UX [OCTPOCHHE U  METOJbI
ucciegosanus. Mza-so MI'Y, 1987.

5. BU. MuxeeBa. Meron (HHU3MKO-XMMHYECKOTO aHAM3a B HEOPTraHUYECKOM
cuntese. M.: Hayka, 1975.

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

7. ®a3oBble paBHOBECHS B OJIHOKOMIIOHEHTHBIX CHCTEMax : ydeOHOoe mocodue /
I'.B. bymunoposa, O.I'. I'anamernunos, X.M. fpomeBckas u 1p. ; MuHucrepcrso
obpazoBanusi u Hayku Poccum, KazaHckuil HalMOHAIBHBIN HCCIEAOBATEIbCKUN
TEeXHOJOoru4yeckuii yHusepcuter. — Kaszanp : KasaHckuii HaydHO-MCCIIENOBATEIbCKUN
texnosornueckui ynusepcurer (KHUTY), 2014. — 93 c. : tabmn., rpad., uin. — Pexum
noctyna: no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=427849 .
— ISBN 978-5-7882-1550-1. — TeKcT : 37eKTPOHHBIHA.

8. ImarpamMmbl TUIaBKOCTHU JABYXKOMIIOHEHTHBIX CHCTEM, KOMIIOHEHTBI KOTOPBIX
HEOTPAaHUYEHHO PACTBOPHUMBI B JKMJIKOM M TIOJHOCTBIO HEPACTBOPUMBI B TBEPJIOM
COCTOSIHUM : yueOHO-MeToauyeckoe nocobue : B 4 uactsix / coct. M.C. Adanacnesa,
M.b. Huxnmnna, 1.B. binoxun, E.B. lBanoBa u ap. — Mocksa ; bepiun : Jlupekr-
Memua, 2018. — Y. 1. — 54 c. : un., Tabn. — Pexum ngoctyma: mo MOJIMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=493949 . — bubnuorp. B KH. —
ISBN 978-5-4475-9746-7. — DOI 10.23681/493949. — TekcT : 2I€KTPOHHBIN.

9. Comnnes, FO.I1. Marepuanosenenue : yueonuk / FO.I1. Comuanes, E.U. [psxuH ;
nox pen. FO.I1. Connuesa. — 7-e u3a. — Cankt-IlerepOypr : Xumuznar, 2020. — 784 c. :

WL — Pexum JIOCTyma: o MOJITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=599263 . — ISBN 978-5-93808
345-6. — TexcT : AIeKTPOHHBIH.

10. CeunukoBa, JI.A. ®a30Bble U CTPYKTypHBIE IIPEBPALLEHUS B METaIax U

crimaBax : ydeOHoe mocobme / JI.A. CBeunmkoBa, B.U. Temubix, A.M. Tokmun ;
Cubupckuit ¢enepanbubiii yauBepcuter. — KpacHospck : Cubupckuil QenepanbHblii
yauBepcuteT (COVY), 2016. — 194 c. : uin., Tabi., cxeMm. — Pexum gocTymna: no nojamnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=497722 . — bubnuorp.: c. 191. —
ISBN 978-5-7638-3425-3. — TeKCT : 3JIEKTPOHHBIH.

10. MarepuanbHO-TeXHHYECKHE  YCJOBHSI  peaqu3anuu  00pa3oBaTeJbHOI


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
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

NpOrpaMMmblI:

HanmeHnoBaHue noMeeHnit A1 TPOBECHNUS BCEX BUJIOB YUEOHOM
JeATEIFHOCTH, IIPEAYCMOTPEHHOH Y4eOHBIM IJIAHOM, B TOM YHCIIE
HOMEIICHUS 1JIsl CAMOCTOSATEIBHON PaboTHI, ¢ yKa3aHHEM NepedHs
OCHOBHOTO 000pyZOBaHMSA, y4eOHO-HATILIIHBIX IOCOOHUH 1
HCIIONB3YEMOT0 IIPOrPaMMHOT0 00ECIICUeHHUS

Anpec
(MecTomoIoKeHNE)
HOMEILEHNUH IS
TIPOBE/ICHUS BCEX
BHIOB y4eOHOM
TIESITeTTHHOCTH,
NIPEAYCMOTPEHHON
y4eOHBIM IIITaHOM (B
cilydae pean3aiiu
00pa3oBaTenbHON
MPOTPaMMEI B
ceTeBoit hopme
JIOTIOJTHUTEITBHO
YKa3bIBACTCS
HaNMCHOBaHHE
OpTaHU3aIIHH, C
KOTOPOH 3aKITIOYCH

JIOTOBOD)
Y4eOHbIe ayTUTOPUH AJIS IPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA, Poccwuiickas
CEMHHAPCKOT'0 THIIA, KYpPCOBOTO MPOEKTUPOBAHMSA (BBIIIOIHEHUS Deneparust, 362025,
KypPCOBBIX Pa0OT), TPYIIIOBBIX ¥ HHAMBUIYANIbHBIX KOHCYIbTALIUM, Pecny6Onnka
TEKYIET0 KOHTPOJIS U MIPOMEXYTOUHOM aTTeCTalluH, a TaKXKe Cesepnas Ocertus —
CaMOCTOSATENBHOM PabOThl 00YUAIOIIMXCS: MPETIOJaBATELCKHIA CTOJ, Ananus,

CTYJI, CTOJIBI U CTYJIbs 711 00y4aromuxcs, kadenpa.

O6opynoBanue: HTEpaKTHBHOE MYJIbTHMEANIHHOE 000pyI0BaHHE
(mocka, MPOEKTOp), MEPCOHANTBHBIN KOMITBIOTEP B KOMIUIEKTE C
MPOTPaMMHBIM 00€CTIEYEHIEM, BBIXOZIOM B CETh VIHTEPHET 1 TOCTYIIOM B
JMEKTPOHHYI0 HHPOPMAIMOHHO-00pa3oBaTenpHyto cpeay COI'Y.
IIporpammuoe obecnieuenue: Windows 7 Professional; Office Standard
2016; WIinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Cucrema TectupoBanus Sunrav
WEB Class (beccpounoe I10); ITporpamMmmuoe obecrieueHue st
penaktupoBaHusa xumudeckux popmyn Isis Draw (beccpounoe I10);
Koncynprant miroc; CucremMa NoucKa TEKCTOBBIX 3aUMCTBOBaHHN
«Antumnaruat.BY3»; IlporpamMma nast OBM «baHk BompocoB asst
KOHTpOJIst 3HaHui»; Cisco Webex; MOODLE; 1eMOHCTpallMOHHBIC U
y4eOHO-HarIsAHbIe MocoOus (BUACONMpe3eHTAHs).

ropox Brnagukaskas,
yi. BaryTuHa,
oM 44-46, yaeOHbII
koprmyc Ne 7,
aya. Ne 604

Y4eOHble ayAUTOPHH IS IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA,
CEeMUHAPCKOTO THIIA, TPYIIIOBBIX U HHAWBUYaIbHBIX KOHCYJIbTAINH,
TEKYIIEro KOHTPOJISl ¥ IPOMEXYTOYHOM aTTeCTallu, a TAKXKe
CaMOCTOATENHLHON PaObOTHI 00YUAIOIINXCS: IPETIOJaBaATENLCKUI CTO,
CTYJI, CTOJIBI M CTYJIbs A7t 00y4aromuxcs, kadeapa.

O6opynoBanue: HTEpaKTHBHOE MYJIbTHMEANIHHOE 000PyI0BaHHE
(mocka, IPOEKTOP), MEPCOHATBHBII KOMIBIOTEP B KOMIUIEKTE C
MPOTPaMMHBIM 00€CIIeYeHHEM, BBIXOZOM B CeTh IHTEpPHET U IOCTYIIOM B
AIEKTPOHHYI0 HH(DOPMAIIMOHHO-00pa3oBaTensHyo cpeny COI'Y.
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard
2016; WIinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Cucrema TectiupoBanus Sunrav
WEB Class (beccpounoe I10); IIporpaMmmuoe oGecrieuenne Juist
penakrtupoBanus xumuueckux Gopmyu Isis Draw (beccpounoe I10);
Koncynprant mmoc; Crucrema roucka TeKCTOBBIX 3aMMCTBOBaHUH
«Antunnaruat.BY3»; Ilporpamma niast OBM «baHk BonpocoB s
KOHTpOJIst 3HaHU»; Cisco Webex; MOODLE; neMoHCTpalnOHHBIC U
yueOHO-HarJsIHbIE TOco0Hs (BHACOIPE3CHTALNS).

Poccuiickas
®enepanus, 362025,
PecrryGinka
Cesepnas OceTust —
Ananus,
ropoj Brnaaukaskas,
yi1. BarytuHa, nom
44-46,
yaeOHbIi Kopiryc Ne

ayna. Ne 606

YdeOHbIe ayTUTOPHU JIJIS IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA,
CEMHHAPCKOT0 THIIA, KYPCOBOTO IPOEKTUPOBAHUS (BBITTOTHEHHS
KYPCOBBIX Pa0OT), TPYIIIOBEIX M HHANBHAYAIBHBIX KOHCYIbTALINH,
TEKYIIETO KOHTPOJIS M MTPOMEKYTOUHOM aTTECTAIINH, a TAK)KE

Poccutickas
®Denepanus, 362025,
Pecrybnuka
CepepHast OceTus —




CaMOCTOSATENILHOM PabOThl 00YYaIOMIMXCS: MPEToJaBaTeIbCKUil CTOI,
CTYJI, CTOJIBI ¥ CTYJIbS JUTS 00yYalOmuXcs.

Ob6opynoBanue: IHTepaKTHBHOE MYIbTUMEIHITHOE 000pyIOBaHNE
(mocka, IPOEKTOP), MePCOHATBHBII KOMIBIOTEP B KOMILIEKTE C

Ananus,
ropoj Bnagukaskas,
yi. BaryTuHa,
oM 44-46, yaeOHbII

MIPOTPaMMHBIM 00€CIIedeHNEM, BEIXOIOM B CeTh IHTEpHET 1 JOCTYIIOM B kopiyc Ne 7,
3JIEKTPOHHYI0 HH(OPMaIMOHHO-00pa3oBaTenbHyo cpeny COI'Y. aya. Ne 603
Iporpammuoe o6ecrieucume: Windows 7 Professional; Office Standard

2016; WIinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google

Chrome; Kasperksy Endpoint Security; Cucrema TectiupoBanus Sunrav

WEB Class (beccpounoe I10); [IporpammHuoe obecrieueHue st

penaktupoBanus xumuueckux Gopmyi Isis Draw (beccpounoe I10);

Koncynbrant mmoc; Crucrema roucka TeKCTOBBIX 3aMMCTBOBAaHUIH

«AnTtunnaruat.BY3»; Ilporpamma niast OBM «baHk BonpocoB s

KoHTpoJst 3HaHUI»; Cisco Webex; MOODLE; neMoHCTpanlnOHHBIE U

y4e0HO-HaTTIAHbIE TOCcO0us (BHACONMPE3CHTAIINS).

BubmmoTeka, B TOM YHCIIe YHTANBHBIA 3aJ1: CTOJBI M CTYIbS [UIS Poccuiickas
00yJaromuxcs, KOMITBIOTEPHI B KOMILIEKTE — C IPOTPaAMMHBIM ®Denepanus, 362025,
obecrieueHneM, BBIXOJIOM B ceTh MHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO Pecny6mmka
nHPOpMaInOHHO-00pa3oBaTenpHyt0 cpexy COI'Y CesepHas OceTus —
IIporpammuoe obecnieuenue: Windows 7 Professional; Office Standard Ananus,
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla | ropox Brnagukaskas,
Firefox; Google Chrome; Kasperksy Endpoint Security; KouncynsTant yiL.

witoc; ["apant; Cisco Webex; MOODLE. Leperenu/BarytiHa,
3BC»YHuusepcurerckas 6udnmuoreka ONLINE» https://biblioclub.ru oM 16/19, yueOubiii
3BC «KoncypTanT cTyaenTay» http://www.studentlibrary.ru kopryc Ne 6
OBC «Opaiit» www.biblio-online.ru

OnexTpoHHas OnOIMOTEeKa TuccepTanni u aBTopedeparoB PI'B(3B/]

PI'B) https://dvs.rsl.ru

OBC"Ynusepcuterckas 6udbmuoreka ONLINE" https://biblioclub.ru

OBC «Hay4Hnas >nexTponHas oubmmnoreka eLibrary.ruy

http://elibrary.ru.

Jlabopatopust OOmIeH 1 HEOPraHUIESCKOH XUMHH IJIS TIPOBEICHHS Poccuiickas
3aHSTHH CEMHHAPCKOTO THUIIA, JAOOPATOPHBIX 3aHSATHH, KYpCOBOTO Deneparust, 362025,
MIPOEKTUPOBAHUS (BBINOJIHEHHS KYPCOBBIX PadoT), IPYNIIOBBIX U Pecry6iinka
WHINBUAYAIBHBIX KOHCYJIBTAIHH, @ TAKXKE CAMOCTOATENIEHOW PabOTHI Cesepnas Oceruns —
00yJaromuxcs: IpenogaBaTeIbCKUi CTOM, CTYJI, CTOJIBI U CTYJIbS IS Ananus,

oby4aromuxcsi, 1ab0paToOpHbIE CTOJIBI, KIIACCHAS 10CKA.

O6opynoBaHNe: HHTEPAKTUBHBIA MYIbTUMEANHHBIN KOMIUIEKC
(mpoexTop, 10cKa), HOYTOYK, KOJIOHKH, IIEPCOHAIBHBIN KOMITBIOTEp C
MPOTPAaMMHBIM 00€CTIeYeHHEM, BEIXOZOM B CETh MIHTEpPHET 1 TOCTYIIOM B
JJEKTPOHHYI0 HHPOPMAMOHHO-00pa3oBaTenpHyI0 cpeay COI'Y.
IIporpammuoe obecnieuenme: Windows 7 Professional; Office Standard
2016; WIinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Cucrema TectipoBanus Sunrav
WEB Class (beccpounoe I10); ITporpamMmuoe oOecriedeHue st
penaktupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe I10);
KoncynbranT mmoc; CucreMa morcka TeKCTOBBIX 3aMMCTBOBaHUN
«Antumnaruat.BY3»; Iporpamma mast OBM «baHk BonpocoB uis
koHTpous 3Harmi»; Cisco Webex; MOODLE; neMoHCTpalimoHHbIE 1
yueOHO-HarJsIHbIE TOCO0HS (BHACOTIPE3CHTALIHS).

JlabopaTopHoe ob6opynoBanue: Y4eOHO-1a00paTOPHBIN KOMILIEKC
"OO0m1ast 1 HeopraHuyeckast Xumus" — 2 IIT.

[kad BeITSKHO#M ¢ ToABO0M Bojb! IIIB HBK - 2 mit. pH-meTp-
MuuBoONbTMETp «pH-150MU»- 2 mT.

pH-MeTp-mmmmBonbsT™METp «pH-150MA»- 1 1T. Kanopumetp "Okcnept
001K" — I mr. Becsr anamutudeckne SHINKO HT 84CE - 1 m.
Konnykromerp «Oxcrnept -002-6H» -1 wir. Hlkad cymmnbhbit SNOL -
1 mT.

Memanka marautHasg [13-6110 ¢ mogorpesom - 1 mt. Becs
anexrponnbie EK-300i -1 mr. Becsr nadoparopasie BM5101 -1 .
Muxkpockomn «brnosam» -1 mt. Bogsaas 6anst — 1 mT.@oToMeTp
¢doroanexrpruecknit KOK-2 — 1 mr.Potomerp poTosniekTpruuecknit
K®K-3-01- 1 mr. Monomep M-510 crangaptasiid — 1 1mT.

ropox Brnagukaskas,

yi1. BarytuHa, nom
44-46,

y4eOHbIH Kopiryc Ne

aya. Ne 609



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

Harpesatenbnas mmra ES-H3040 — 1 . CereBoii BerpsixuBaTenb- 1
mrt. [Torermunometp P-307- 1 mt. Becot « CAS»- 1 .
Tepmocrat TC/120 CITY- 1 mt. Henrpudyra OITH -3- 1 mr.

Peectp nporpammuoro odecneyenus COI'Y na 2022 roa

Ne /i1 HaumenoBanune No noroBopa(iuiieH3ust) CrpaHa npou3BOUTEND
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
5 Windows 10 Pro for Ne 4100072800 Microsoft CIOA
" | Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CLIA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
12 Cucrema TectupoBanms Sunrav | Ne468 ot 03.12.2013 UIT Poccus
"| WEB Class Cynrarymun P.T.(6eccpouno)
[Iporpammuoe obecrnieuenue 1C: | Ne CII/108 ot 29.08.2017 Poccus
13 [Tpenmpustue. byxranrepckuit (MakcuMyM-codT) GeccpodHo
"| Yuer. Tunosas koHpurypamus 8
ceTeBas Bepcus
CucreMa KOMIBIOTEPHOH JIunensus FSF/Debian
14. | Bepctku MikTex (CB00OOIHOE TTPOrPAMMHOE
oOecnedenune) (6eccpovHo)
15. | Kasperksy Endpoint Security Jl0 22.01.2024 Poccust
[Iporpammuoe obecnieuenue s | CBOOOHOE TPOrpaMMHOE CIIA
16. | pe1aKTUPOBAHUS XHMHUYECKUX obecnieuenue(0eccpouHo)
dopmyi Isis Draw
CucreMa MouckKa TeKCTOBBIX Ne4576-1 ot 17.01.2022 Poccus
17. | 3aumcTBOBaHMIA (metictButenen 1o 31.12.2022r) ¢
«Antumnaruar.BY3» 3A0 «Autu-Ilnarunary
[Tporpammuoe obecrieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccust
18. | Ilpeanpustue 8.3 Yupasienue «Maxcumym»(6eccpodHo)
TOPIOBJIEN
[TporpamMmmHoe obecrieueHuE NeCI./ Ne126., 01.07.2020r. Poccust
19. 1C:3aprnata u Kaapbl «MAKCUMYM-
roC.y4pexIeHUA8
CODT» 6eccpouHO




20 [IporpammHuoe obecrnieueHne NeCJ1/76 01.03.2017r. Poccus
" | 1C:0r011KeT. «MaKkcuMyM-coT» (6eccpodHo)
ABTOMaTU3MpPOBAHHAS CUCTEMA CBUIETEILCTBO O cory
«Ynupasnenue —[lekanatr bBPC» rOCYJIapCTBEHHOW PErUCTpalUU
21. nporpammsl it 9BM
Ne2015611830 ot
06.02.2015r.(6eccpouHo)
[Tporpamma anist 9BM «bank Pa3paborka COI'Y cory
BOIIPOCOB JIJIsl KOHTPOJIS CBHIETENBCTBO O
3HAHUI» rOCYJIapCTBEHHOW PErUCTpaluU
22.
nporpammel 1jist 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
23. | KoncynpranT+ Poccus
[Inansl Ne8867, oT 14.01.2022r. Poccus
24, (14.01.2022r. mo 13.01.2023r.)
000 JIMMHC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccust
25. N,A.Cepreesuu
Tex.mox. 07.04.2022
26. | «["amakTrKa» ot 14.03.2022r (mpumepHas nata) | Poccus
27. | BricsCAD Bricys NV, 10 03.11.2021r Benbrus
Cisco Webex - Cucrema | OO0 Atictex norosop Ne J[67-2021 ot CIIA
28. | npoBenienns BeGUHAPOB. 03.08.2021 - 03.08.2022r
DIRECTUM RX — Cucrema | OO0 I'anaktuka UT moroBop Ne Poccus
99, | dMeKTpOHHOTO Lléi)j)ZO/lI/A ot 14.03.2022(npumepHast
JIOKyMEHTO000poTa
VYeayru cpasu (noctyn k cetu | 000 Askom Ne AL-0044 ot Poccust
30. | pureprer) 01.02.2022r -31.12.2022r
31. | AutoCAD CIIA
39 MOODLE BecmiaTHOE poccHiickoe CIIIA (GecnmatHoe
' poccuiickoe)
33. | VEEAM [IBeiinapus
«["anaktuka PY3» JIuuensus 6eccpounas Poccus
34. Tex.conmpoBoXaeHNE OT
14.03.2022 r
JInyHbIil KaOuHET aﬁl/ITypI/IeHTa JInuenszus 6eccpqua;{ Poccus
35. Tex.conpoBoXIeHUE OT
14.03.2022 r
JInuHbIA KaOUHET Jlunensus Geccpoynas Poccust
36. | CTy/eHTa/COTpyIHKKA Tex.conpoBOXKIEHUE OT
14.03.2022 r
DnekTpoHHas 6uOIMOTEKa https://dvs.rsl.ru Poccust
37. | muccepranuu u aBTopedeparoB | TpeOyercst peructpanms B
PT'B(OB/] PI'B) o6ubmmoreke COI'Y
ObC"YHuBepcureTckas https://biblioclub.ru Pocenst
38. ouobmmorexa ONLINE" TpeOyercs perucTpanus B

ounommnorexke COI'Y



https://dvs.rsl.ru/
https://biblioclub.ru/

OBC «Hayunas oanextponHas | http://elibrary.ru. Poceust
oubmmoreka eLibrary.ru» TpeOyetcs perucrparus
39. o6ubmoreke COI'Y
YuuBepcaibHast 6a3 JaHHBIX https://dlib.eastview.com CIIA
40. | East View
OBC «Koncynsrant cTyfaenta» | http://www.studentlibrary.ru Pocenst
Crynenyeckas 3J1€KTpOHHAs TpeOyercs perucrpanus
OuOJIMOTEKA 110 MEAUITMHCKOMY | 6ubnuotexke COT'Y
41. | u papManeBTUIECKOMY
00pa3oBaHUIo, a TAKXKE MO
€CTECTBECHHBIM M TOYHBIM
HayKaM B IIEJIOM.
ObC «Opaiit» - www.biblio-online.ru Poccust
oOpa3oBartenbHas cpena, Tpebyercs perucrparnus
BKJIFOUAIOIAsi BUPTYaJIbHBIN o6ubmnorexe COI'Y
YUTAJIbHBIN 31 YIeOHUKOB U
42 | y4€OHBIX IIOCOOMH OT aBTOPOB
U3 BeaymuXx By30B Poccuu mmo
BCEM HAIPABJICHHUIM U
CHEIHUATBHOCTSIM
43, | KOII (nomeH Ha stHIeKce) OecriaTHOE Poccus
44. | Pycl'apn OecrutaTHoe Poccus
ViPNet Poccus

45,



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=

