MuHucrepcTBo 00pa3oBaHus U Hayku Poccuiickoit deneparun
(benepanbHOE rOCyJapCTBEHHOE OIOMKETHOE 00Pa30BaTeIBHOE YUPEKIECHHE
BBICIIIETO 00pa30BaHUS
«Kazanckuil HalMOHABHBINA HCCIIeI0BATENbCKUH TEXHOIOTHYECKUN YHHBEPCUTETY
(®I'BOY BO «KHUTVY »)

YTBEPXKIAIO

ITpopextop no YP
A.B. bypmuctpos
L A0 » 05 2O e

PABOYAAd HOPOTPAMMA

I[To gucuunnuae B1.B.JIB.7.1 «PeaknuoHHAas  CIIOCOOHOCTH  XMMHYECKHUX

COEeIMHEHUI
Hanpagsnenue noarorosku 18.03.01 «XumMuueckas TEXHOJIOTH»

[poduias moarotroBku « TexHONIOrHUst HEOpPraHMYECKUX BellecTB», « TexHomorus
TYTOTIABKUX HEMETAUNINYECKUX U CHIIMKATHBIX MaTepPHUajIoBy.
Kpanudukanust (CTereHb) BbITYCKHUKA OakaiaBp

dopma oOyHeHus OYHasi, 3a04Has

Wuctutyr, Gaxysiprer MHCTUTYT He)TH, XUMUKM U HAHOTEXHOJIOTHH,

(haKyIbTeT XUMHUECKUX TEXHOJIOTUH
Kadenpa-pazpadoturk paboueii mporpammsbl « TeXHOTOTHS JIEKTPOXUMUIECKUX

TIPpOU3BOACTB»

Kype, cemectp 3 Kxype, 5 cemectp

Ounas 3aoyHas
Yachl 3auvetHrsle | Yacel | 3ayeTHBIE
€ IMHHUILBI € IMHHULIBI
Jlexumn 36 1,0 5 0,14
[lpakTryeckue 3aHITUS - - - -
CemMuHapckue 3aHITHS - - - -
JlaGopaTopHBble 3aHTUS 54 15 6 0.17
CamocrosiTesnpHas paboTa 18 0.5 93 2.58
®dopma arTectanuy (3a4er) 4 0.11
Bceero 108 3 108 3

Kazans, 2018 1.



PaGouast mporpamma cocTtaBieHa ¢ ydeToM TpeOoBaHuii DemepaabHOTO
rocy1apcTBEHHOr0 00pa30BaTeIbHOrO CTaHAapTa BEICIETO 00pa3oBaHHs
1005 ot 11.08.2016

(HOMep, JaTa yTBepKACHHs)
no HanpasieHuto  18.03.01 — Xumuyeckasi TEXHOJIOTUS
(mnp, HaMMeEHOBaHKE)
1o HpO(bI/IJ'H'O IMIOATOTOBKHU «TexHomorus HEOPraHn4eCKUX BEUIECTBY, «TexHonorus
TYIrOIIaBKUX HEMETAINIMYECKUX U CUJIIMKATHBIX MaTECpUaIOB»
(HaumMeHOBaHHUE)

B COOTBETCTBUU C yUeOHBIM IUIAHOM, YTBEPXKAEHHBIM __ 4 nioHs 2018r.
(nara , rox)

npotokon Ne7  ms Habopa 00yHaroIuxcs 2016, 2017, 2018 roxa
Pazpabotuuk mporpammsi: y
npodeccop ypris AL ‘// S1.B.YBumH
(1OMKHOCTD) / (nonnuck) (®.1.0)

abouast mporpaMma paccMoTpeHa 1 o00peHa Ha 3acenanuu kadeapsr TOII,
mpoTokos oT «03» ceHTsiOpsa 2018 r.  Ne 69-7/18

3aB. kabenpoi TOII A.®D. JIpecBIHHUKOB

Q(y& b) (®.U.0)

YTBEPKJAEHO

[TpoTokon 3aceaHUsi METOJUYECKOH KOMHUCCHH (aKynbTeTa MM HHCTUTYTA, K
KOTOpOMY OTHOCHTCS Kadenpa-paspaborauk PI1

oT «06» cenTsa0ps 2018 r., mpotoxon Ne | /
[pencenarens KOMUCCHH, TOLEHT //// C.C. Bunorpajosa
/(m%u ¥ (@H1.0)

Hauansank YMI JILA. KurtaeBa
Cb) (©.1.0.)




1. Ilenu oceoenun oucuuniaunwl
[enssMmu  ocBoeHuss AUCHUIUIMHBL «PeaknmoHHass CHOCOOHOCTh XMMHYECKHUX
COEIMHEHUI SBIISAIOTCS:
a) ¢dopMupoBaHHE 3HAHWM O CBOWCTBAX XHUMHYECKUX COCJUHECHHM B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS;
0) oOydeHue KiaccuPpuKaIuu XUMAYECKUX PEeaKIIni,
B) oOydeHue crocobam NPUMEHEHHUS TEOPETHUYECKUX 3HAHUU K PELICHHIO
MPAKTUYECKUX U UCCIICIOBATEIhCKUX 3a]1aY,
I') PacKphITHE CYIIHOCTA TIPEACTABICHUS 00 OSKOJOTUYECKOM AaCIeKTe
MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB,
1) oOyueHrWe TPaKTUYECKUM HaBbIKAM OIICHKA TEPMOJUHAMHUYECKON
BEPOSITHOCTH U CKOPOCTH MPOTEKAHUS XUMUYECKON PEaKIIUU.

2. Mecmo Oucuyunaunvl (MOOyasn) 6 cmpyKmype o00pazoeamebHoll
npozpammol

JNucuumuinaa  «PeakimoHHas  CIMOCOOHOCTh  XUMHYECKUX  COCIMHEHHUI»
oTHOcUTCSA K sapuamusroti yactu OIl u ¢popmupyer y 6akaiaBpoB 10 HarpaBJICHUIO
MOJATOTOBKH 18.03.01 «XuMHYecKas TEXHOJIOTUs» HaO0Op 3HAHUW, YMEHUH,
HAaBBIKOB W  KOMIIETCHIIMHA, HEOOXOJWMBIX JJISI  BBIMOJHEHHS HAy4YHO —

UCCIIEIOBATENLCKOTO,  MPOU3BOACTBEHHO - TEXHOJOTHYECKOTO 81008
oesamenbHOCmU.

JUis  yCHemHoro OCBOGHHsS JUCHMIUTUHBI «PeakinoHHas crmocoOHOCTh
XUMHYECKHUX COCIMHEHHI» OaKkanasp no HANPABICHUIO MOATOTOBKU 18.03.01

«XUMHUYECKas TEXHOJOTHs»  JIOJDKEH OCBOUTh MAaTepUal MPEIIISCTBYIOIINX
JUCITUTLITNH:

a) Martematuka;

6) dusuka;

6) O011as M HEOpraHUYeCKas XUMHUS;

r) Opranndeckas XuMHs;

1) AHAIUTHYECKAst XUMHS B (PU3NKO-XUMUICCKHIE METO/Ibl aHAIH3a;

1) Ousznueckas XuMHs;

¢) [loBepXHOCTHBIC SBIICHUS U TUCTIEPCHBIC CHCTEMBI;

k) Texunueckas TepMOAMHAMUKA U TEMJIOTEXHUKA,

3) TeopeTnueckas dJICKTPOXUMHUS.

JlncuurninHa «PeakIMOHHAS  CIOCOOHOCTh  XMMHYECKHMX  COCIUHCHHUI
SBISICTCS.  TIPEAINICCTBYIOMIEH ¥ HEoOXonWma IS YCIEHNTHOTO  YCBOCHHS
MOCJICTYIOIITUX TUCITUTIIINH:

a) SJIEKTPOXUMHYECKUE TEXHOJIOTHU;

0) pecypcocOepexeHrue U dKoJIorudeckass 0€30MacHOCTh AJICKTPOXUMHYECKUX
MIPOU3BOJICTB;

B) 2JIEKTpOo(HU3NUECKHE METOAbl 00pabOTKH MaTepUasioB;

') METOZBI U aJITOPUTMBI SJICKTPOXUMHUUYECKUX CUCTEM;

,I[) QJICKTPOXUMHUUCCKUEC HAHOTCXHOJIOTNH,
3




€) 000pyZ0BaHHE U OCHOBBI MPOCKTHUPOBAHUS 3JICKTPOXUMHUECKUX CHCTEM;

3HaHus, OTYYSHHbIE PU U3YYEHUH AUCHMIUIMHBL «PeakIIMoHHAas cIOCOOHOCTh
XUMUYECKUX COCIMHEHUW» MOTYT OBITh HUCIIOJIb30BAHBI MPU MPOXOKICHUH MPAKTUK
(yuebHoU, npouzBOOCMBEHHOU, NPeOOUNIOMHOLU) W  BBITIOJHEHUU  BbINYCKHLIX
KeanupukayuonHovlx ~ pabom,  MOTYT  OBITh  HCHOJB30BaHBl B  HAy4HO-
UCCIIEIOBATENLCKON U MPEenoJlaBaTelbCKO JIESITEIbHOCTH [0 HalpaBJICHUIO
noarotoBku 18.03.01 «Xumuyeckasi TEXHOJIOTHUS.

3. Komnemenyuu ooyuarowecocsa, @opmupyemvie 6 pe3yibmame
0CBOCHUA OUCUUNTIUHDL

1. OIIK-3: TrOTOBHOCTBIO HCIIOJb30BATh 3HAHUS O CTPOCHUM BELIECTBA,
NPUPOAE XMUMHUYECKOW CBSI3M B PA3IMYHBIX KJIACCaX XUMHUYECKUX COCIUHEHUH IS
NOHUMAaHUsl CBOMCTB MaTepuaioB M MEXaHU3Ma XUMHUYECKHUX IPOIIECCOB,
MPOTEKAIOUIUX B OKPY>KAIOIIEM MUPE.

2. [1K-16: crocoOHOCThIO MPUHUMATh KOHKPETHBIC TEXHUYECKHE PEIICHHS
py pa3pab0TKe TEXHOJOTHMUYECKHX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEICTBA U
TEXHOJIOTUH C YYETOM IKOJIOTHYECKUX MOCIEACTBUN UX IPUMEHEHUS

B pe3ynvmame oceéoenusn Oucyuniunbl 00y4arouiuiica 00aMHcen:

1) 3natsb:

a) TIOHSTHS: pCaKIMOHHAS CIIOCOOHOCTH XUMHYCCKUAX COCITUHECHHUIA,
TEPMOIMHAMHUYCCKAS BEPOSTHOCTh MPOTCKAHUS PEAKIIMU; CKOPOCTh XUMHUICCKOU
peaxiuu;

0) mporeaypy 3amucu ypaBHEHUS XUMUUYECKON PEaKInu;;

B) BJIMSIHAE CTPOCHUS BEIECTBA HA €T0 PEAKIIMOHHYIO CIIOCOOHOCTB.

2) YMerTs:

a) TPaBHIILHO 3aITMCHIBATh YPAaBHEHNUE XUMHUYCCKOMN pEaKInu;

0) ollcHMBATh TEPMOJMHAMUYCCKYIO BEPOSTHOCTh MPOTEKAHUS XUMHUYECCKOM
peaxIuu;

B) ONPEICNIATh CKOPOCTh MPOTCKAHUS WM COCTOSHHUE DPABHOBECHS XHWMHYCCKOM
peakuuu

I') pemath pa3InyHbIe XUMHUSCKHUE JJOTHYCCKUE U PacUeTHBIC 3aa9u/

3) Bnaners:

a)  OCHOBHBIMH T€OPETUICCKUMH IPEICTABICHUSIMH O PEAKIIHOHHOW CIIOCOOHOCTH

XUMHYECKUX COCAMHCHHUIA;

b)  OCHOBHBIMH TIOHSATHSAMH O TEPMOJUHAMHYECKONW BEPOSTHOCTH W CKOPOCTH

NPOTEKAHUS XUMHUECKUX PEAKIINH.

4. Cmpykmypa u cooeprycanue oucuyuniunot «PeaxkimoHHas CIOCOOHOCTh
XUMHUYECKHUX COEANHEHUI
OO6m1ast TPy1I0€MKOCTh JUCIUIUIMHBI COCTABIISACT 3 3a4eTHBIX eauHuIlbl, 108 gacos.




Ne Buabl yueoHoii HNnpopmanmuoHHbIe U OneHnoyHble
n/ padoThI Jpyrue oopa3oBaTejbHbIe cpeacTBa 1Js
n o (B qacax) TEXHOJIOI'HH, UCII0JIb3yeMble NnpoBeaAeHUus .
Paznen 5 NPH 0CYLIECTBJICHHH NPOMEKYTOYHOM
JAMCIUILIHHBI % 06pa3OBaTean0r0 aTTeCTAllMM 110
O | Jex- Cemunap| Jla6opato | CPC npouecea pasneram
oun PHBIE
paboTHI
Ounoe 00yueHue
3aouHoe 00y4eHHE
1 | Benenne. 5 2 - - 2 | Pabora ¢ ocHOBHOW, | Pedepar,
0,4 10 | gomoNMHUTENHHOM
JIUTEpaTypon u
HurepHeT-pecypcamu

2 | YcaoBus 5 6 - 12 4 | Pabora ¢ ocHoBHOH, | Tecr,
CaMOTIPOU3BOITH 0,6 15 | momoJIHUTETHLHOM Pedepar,

HOTO JTUTEPATypO U | TIpe3eHTaIHs
MPOTEKAHUS NuTepuer-pecypcamu

XUMHYECKAX

peakimit

3 | Tunsr ul|s 8 - 10 2 | Padora ¢ ocHoBHOH, | Tect, pedepar,
Kiaccuuras 1 20 | DOTIONMHHUTETHLHOM TIPE3CHTAINS
XUMHYECKAX JTUTEpaTypon u
peakuuit WHnTepHeT-pecypcamu

4 | B3zaumocss3b 5 6 - 10 4 | Pabora c¢ ocnoBHOH, | Tect, pedepar,
arperaTHoOro 1 2 24 | DOTIONMHUTETHLHOM TIPE3CHTAINS
COCTOSTHUA JIUTEepaTypou u
BEILIECTBA U €r0 HNurtepueT-pecypcamu
PEeaKIHOHHOM
CIIOCOOHOCTH.

5 | Peakumonnas 5 8 - 12 2 | Pabora c¢ ocHoBHOH, | Tecr,
CIIOCOOHOCTD 1 2 14 | 1OMOJIHUTEIHHOMN JIOKNaf,
KOOPJIMHAIINOHH JTUTEpaTypon U | TIpe3eHTaIus
BIX Hurtepuer-pecypcamu
(KOMILIICKCHBIX )

COEeTMHEHUN

6 | HoBrle 5 6 - 10 4 | Pabora c¢ ocHoBHOH, | Tecr,
METaJIOCOAEPK 1 2 10 | mOTIOTHUTETHLHOM TTOKJIaI,
amue JTUTEPATypO U | TIpe3eHTaIus
XUMHYECKUE WNurepuet-pecypcamu
COETMHEHHS
Bcero 36 54 18

5 6 93
dopma arTecTanuu 3auer

5. Cooepirrcanue NeKYUOHHBIX 3AHAMUIL NO mMeMam
dhopMHUpPYEMBIX KOMIIETCHIIUIA W UCIOJIb3yeMbIX WHHOBAIIMOHHBIX 00pa30BaTEIbHbIX

C yKa3zaHUEM

TEXHOJIOTHH.
Ne Pazaen Yacwl Tema Kparkoe cogep:xanue Dopmupye
n/m | aucnunian | QuHoe JIEKIIHOHHOT O Mble
HBI 3ao4HoE 3aHATHSA KOMIIeTeH
M
1 Benenwe. 2 1.3amaun u | Comepkanue, 3HAYCHUE W 3aIa4dl Kypca.
0.4 HayJHBIC OCHOBHI | PeakimoHHass  CITOCOOHOCTh  MaTepuaia




Kypca

o0OpymOBaHMSI ¥  BEIIECTB NpH  UX
nepepaboTKe, B TEpPUOJ OIKCILTyaTalllkl M

XpaHEeHHsI. HayuHo-TexHuueckui,
SKOHOMHYECKHH, COIIMAJIbHBIHI u
DKOJIOTHYECKHN aCIIEKTHI MPOOIIEMBI.

OmpeneneHre peakMOHHOW CIOCOOHOCTH,
KOJMYECTBCHHAs] OIICHKA, PEaKI[MOHHBIC
CepuH.

YcenoBust 2. Tepmogmaamua | DHeprus [mbOca, BIMSHUE TeMIEPaTypPHI
CcaMoIIpou3 2 eckas Ha HalpaBJeHUE TeUCHHs peakmuii. CBs3b
BOJIBHOTO 0.2 BEPOATHOCTH sHeprud  [mbbca ©U  BIEKTPOZHOIO
MPOTEKaHU MIPOTEKAHUs MOTEHI[MANIA METaJIa.
o XUMHYECKAX
XUMHUYECKH peakuit
X peakuui 2 3.¥YcroiiunBocTes | BnusHMe  cpenpl  Ha  peakUMOHHYIO
0.2 METaJIJIOB B | CIIOCOOHOCTB. Onenka
BOJIHBIX TEPMOJIMHAMUYECKOU YCTOWYHBOCTH
pacTBopax METAJIJIOB 10 3HAYEHHIO HX DJIEKTPOAHOTO
MOTEHIMANIA B BOJHBIX PAaCTBOpax..
2 4. Inarpamma [IpyHIMOIBI ~ TOCTpOEHMA  JUarpamMmbl
0.2 coctosiausg E-pH. | [Typ6e. Jlmarpamma cocrosHust E-pH st
BOJBI U kene3a. [IpuMmeHenue nuarpaMMbl
JUIl OLEHKH PEaKUMOHHOM CIOCOOHOCTH
XUMHYECKUX COeTUHEHMI.
Tumnbl u 2 5.XuMHueckre PearenTsl, poyKThl, peakIMOHHAs Cpela.
KJIacCupUK 0.25 peakuuy, nx | CTaguitHOCTh pEeaKINH, POCTHIE, CIOKHBIC
arus XapakTepucTuka | peakiuu. OOpaTUMBlE H HEOOpaTUMbIC
XUMHYECKH peakunu. Knaccudukanms mo MexaHU3MY:
X peakiui croco0  pa3pblBa  XMMHYECKOW  CBS3H
(TOMOJUTHYECKUH, reTepOIMTHYECKHE),
npupoa WHTEPMEINATOB (noHHBIE,
paavKanbHble, KapOCHOBBIE), XapakTep
peareHTa. CornacoBaHHbIE  peakLUU,
KaTaTUTHYECKUE peakuuu:
TOMOJINTUYECKUM W TETEPOJIMTHUYECKUN
Karanu3, epMEHTATUBHEIC MTPOIECCHI
2 6. Knaccupukanu | [lytu BO30YKICHHUS pEeareHToB:
0.25 s peakuuil B | MJIA3MOXHUMHUYECKOE, palHalMoOHHO-
3aBHCHMOCTH OT | XUMHYECKOE, TEPMOXHUMUYECKOE,
nyTei (hoToXUMHYECKOE, HIIEKTPOXUMHYECKOE.
BO30YXKICHUS
peareHToB
2 7. Knaccudpukanu | Peaknuu nOpuCOeTUHCHMS, 3aMEIICHUS,
0.25 s 10 | FETepOreHHbIE, TOMOT€HHbIE, B pacTBOpax,
(hopManbHEIM B TBEpABIX TelaX, TOMOXUMUYECKHUE,
MpU3HaKam MOJIEKYJISIpHBIC MeperpyNIHpPOBKH,
JNMMMUAHUPOBAaHUE
2 8.0kucnurensHo | DnekTpoxuMuyeckue peakiuu. KaTtomueie
0.25 BOCTAHOBUTENBHBI | ©  AHOAHBIC  IPOLECCHL.  DJIEKTPOIU3
€ peakuum, pacmiaBoB u pacTtBOpoB. Koppo3moHHBIE
Mporecchl. XMMUYECKHE HCTOYHUKHU TOKA.
B3zaumocss 2 9.ArperatHsle OCOOEHHOCTH  arperatHoro  CTPOCHHUS
3b 0.2 COCTOSIHHSA BEUIECTB. [a3pl, JKUAKOCTH, PAaCTBOPHI.
arperaTHor BEIIIECTBA XapaKkTEepUCTHUKHU U CBOWCTBA pacTBOPOB.
o 2 10.Peakmmmonnast | XuMHu4deckasi CBS3b B TBEPABIX Telax.
COCTOSTHUS 0.4 CHOCOOHOCTD CTpyKTypa KPUCTAJIOB, KpHUCTaJUIMUECKas

OIIK-3,
TIK-16
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BEIIECTBA U TBEPHABIX TEIL pelIeTKa U €€ OCHOBHEIC TTapaMeTphl. THIIBI
ero KPUCTAIUTMYECKUX PEIIETOK. AJUIOTPOTHSL.
PEaKIuoHH AHU30TpOTIHA CBOICTB KpHUCTaJlIA.
ol Hekpucrammueckue MaTepUabI.
CITOCOOHOC AMopdHOe cocrosHHE MeTayuia. BrusHue
TH. THTIA KPUCTAIUTMYECKON PEIIeTKH BEIIecTBa
Ha €r0 PEaKMOHHYIO CIOCOOHOCTb. .
2 11.Bnusiaue CtpykTypHble nedeKTsl B  MeTaax.
0.4 neeKToB HynemepHbIE, OTHOMEpHBIC, IBYMEPHBIC,
CTPYKTYPHI Ha | TpexMmepHble jgedekTsl. Jlpyrue  BHIBI
PEaKIMOHHYIO ne(eKToB. HECTUXUOMETPUYHOCTH,
CIOCOOHOCTD MPHUMECH. PaBHoBecue Ie(eKToB,
BEIIECTBA WOHM3aIMs  JIeeKTOB, B3aUMOJICHCTBHE
nedexkroB.  BnusHue — nedexToB  Ha
PEaKIMOHHYIO CTOCOOHOCTH BEIIECTBA
Peakumonn 2 12. Tunsr I'omosinepusle, reTeposiAepHbIe u
as 0.25 KOMILIEKCOB. TeTepOBAJICHTHBIE  KOMIUIEKCH.  THIIBI
CHOCOOHOC muradgoB.  [lomokeHue  3neMeHTa B
Th MEPUOTUIECKON cucreme u ero
KOOPIMHAIT CIOCOOHOCTH K KOMIUIEKCOOOPa30BaHUIO
HOHHBIX 2 13.Ctpocnne [Ipupona XUMUYIECKOH CBSI3U B
(xoMILIEKC 0.25 KOMIUIEKCHBIX KOMILUTEKCHBIX coenuHeHusax CTpoeHue u
HBIX) COCAMHEHUH M30MEpUsl - TEOMETpUYECKasl, ONTHICCKas,
COCAMHCHU KoH(OpMaIMoHHasi, CBsI3€Bas, JHUTAHIHAS,
i KOOPJMHAIIMOHHAS, MOHHM3AIIMOHHASL..
Crabunuzanuss B KOMIUIEKCE MOJICKYII,
HEYCTONYMBBIX B CBOOOTHOM COCTOSTHHUH.
2 14. Tumet peakiuii | TepMoguHaMudeckass W KHHETHYCCKAs
0.25 KOMILUIEKCHBIX CTaOUIBFHOCTH KOMIUIEKCOB. Tunst
COCAMHEHUH peaknuii: 3aMeIIeHus], epepacipeeieHus
JUTAaHJ0B, BHYTPUMOJIEKYJISIPHOTO OOMeEHa,
BHYTpHUC(EPHBIC, BHEIIHeC(hepHBIE.
dakTophl, BIUAIONIME HAa H3MCHEHUC
PEaKIMOHHOM CHOCOOHOCTU JIMTaHAOB TPH
KOOp/IMHAIIHH. YBenuuenue
ANEKTPOPIILHOCTH  KOOPIUHUPOBAHHOTO
JIUTaHIa
2 15.0xucnurensHo | Tumnsl peaxiuii, IPOSBIIAIOIINECS
0.25 -BOCCTAaHOBH- BCIICJICTBUC  KOOPAWHAIIMA  JIUTaH/IOB.
TeJbHBIC pEaKluu | BiusHUE CTpOCHUs, MPUPONEI TUTaHAOB Ha
KOMIUTEKCHBIX OKUCIIUTEIIEHO-BOCCTAHOBUTEITLHBIH
COEIMHECHUI MOTEHIHAII peakuuii KOMILIEKCHBIX
COEIMHEHHM.
Hosrie 2 16. Knarparseie | OCHOBHBIE KOHIENIIMU KJIATPATHON XMMHU.
METaJIIOCO 0.2 COCIMHEHMSL. Teoperuueckue MOJENH
JieprKaIme KJIATPaTOOOpa30BaHUS. Knatpatsr
XUMHYECKH THAPOXMHOHA - pOIOHAYATEHUKN
e KJIATPAaTHOW XWMUU. ['a30BbIe KIacTephl U
COCTMHCHH (dhynepeHst
st 2 17. KommiekcHple | KoMImiekcbl MeTamwioB ¢ KpayH —dupamu,
0.4 COCTMHCHUS ¢ | anexTpumsl. Kpunranmasr.
TeTEePOLMKINIECK
VMU JINTaHJIaMU.
2 18. Kowmmiekcsl | KoMmiekcht c OpraHUYECKUMH
0.4 METaJIJIOB C | HEHACHIIEHHBIMU MOJIEKYJIaMH ¥ HOHAMH B
OpPraHUYECKUMHU KauecTBe JIUTaHIOB. CaHJBUYEBBIC

7




HCHACBIIIICHHBIMH
COCOMHCHUAMU

COCIUHCHHS METAJUIOB. TOJYCaHIBHYH,
MHoOTOIanyOHble caHaBU4Yr. OCOOCHHOCTH
CTpOCHUS, NpUMEHEHHUE B
MTPOMBINIUICHHOCTH

npouIIIo

6. Coodeprrcanue cemunapcKux, NPAKMUUECKUX 3aHAMuUIL.
VYueOubiM 1m1aHoM 10 HampabiieHnio 18.03.01 «XumMuueckas TEeXHOJOTHs» IO

«Texaomorus

SJICKTPOXMMHUNYCCKUX

IIPONU3BOACTB»

IIPOBCACHUC

INPAKTUYECKUX 3aHATHA 1O AMCLUUIUIMHE «PeaklmoHHas CIOCOOHOCTh XMMHYECKUX
COEIMHEHUI» HE IIPELYCMOTPEHO.

7. Cooepotcanue nadopamopHvlX 3aHAMUL

Ilenp mnpoBeneHus
KACAIOLIETOCs OLICHKM PEaKUWOHHOU

MaTepuaa,
COEIMHEHUI B PAa3IMYHBIX YCIOBHIX, MaTepuajga 000OpyIOBaHUS U BEIIECTB MPHU UX
nepepaboTKe, B IEPUOJL IKCILITyaTallui U XPAHEHUS.

7a00paTOPHBIX 3aHATHA — OCBOCHHE JICKIIMOHHOTO
CIIOCOOHOCTH XMMHYECKHUX

Ne Paznen Yacbl HaumenoBaHue Kpatkoe conep:xanue ®opmupye
n/m | AMCHUILIA ) J1a00opaTopHOIi Mble
HBI ~1H0C padoThI KOMIIeTEeH
3aouHoe
UM
1 Benenue. - - -
2 VYcaosusa 10 Onpenenenne Onpenenenne 3HTANBINN, SHTPOIINH U
CaMOIIPOU3 yCIIOBUI sHepruu [ mbOca XUMUYECKUX peakuii mpu
BOJIBHOT'O CaMOIIPOU3BOJIb pas3yIn4HBIX TeMIepaTypax
IPOTEKAHU HOTO
s MIPOTEKAHUA
XUMUYECKH XUMUYECKUX
X peakiui peaxiui -
4 YcToiunBoCTh Onenka TEpMOANHAMUYECKON
METaJIJIOB B | YCTOMUMBOCTH METAIOB IO 3HAYEHHMIO HUX
BOJIHBIX IEKTPOJAHOIO MOTEHIMana B  BOJHBIX
pacTBopax pacTBopax..
4 Juarpamma IMoctpoenune muarpammel [lypbe. mis Boast
coctosHMS  E- | M1 pasnu4HBIX ~ METAJUIOB. Onenka
pH. PEaKIIMOHHON CITOCOOHOCTH XHMHYECKHUX
COCIMHECHHN.
3 Turnet u 6 XuMugeckue Pacuet noHHOro paBHOBecUsI B pacTBOpax.
KJIacCupUK peakuumy, Onpenenenne pH  pacTBOpoB  COJNHH,
anus HPOTEKAIOLINE OCHOBaHUI U KUCIIOT.
XUMUYECKH 0e3 u3MEeHeHUus
X peakuui CTETIEHH
OKHCIICHHUS OIIK-3,
4 OKHCIIUTETHHO Omnpenenenue Bosmoxkrocty | LIK-16
BOCTAHOBUTEJIBH | CAMOIIPOM3BOJIBHOIO IPOTEKAHUs peaKLUH
bl€ PEAKINH, 10 3HAYEHUIO 3JIEKTPOAHBIX TOTEHIINAJIOB.
4 B3zaumocss 2 Kuneruka OmnpeneneHne CKOPOCTH peakUud IpHU
3b 1 HPOTEKaHUs Pa3IUYHbIX KOHILIEHTpaIMAX u
arperaTHor peaxuuit B | TeMIEpaTypbl pacTBOpa .
0 pacTBopax
COCTOSHHA 2 Kuneruka OmnpeneneHne  CKOPOCTH  peakUUd B
BELICCTBA 1 HIPOTEKAHUs 3aBUCHUMOCTH OT CTEHNEHH W3MEJIbUCHHUS
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u ero peakuuit KOMITOHCHTOB. .
PEaKImoHH TBEP/BIX TElL.

oit

CHOCOOHOC

TH.

5 Peakiimonn Crpoenne MoaenupoBaHue CTPYKTYPhl U MIOCTPOEHUE
ast 4 KOMITJIEKCHBIX M30MEpOB  KOMILIEKCcOB.  OmpeneneHune
CIOCOOHOC 0.5 COCTMHECHUM MIPUPOIBI XUMUYECKOMN CBSI3U B
Th KOMIUIEKCHBIX COCTUHEHHSX.

KOMIUIEKCH 4 Peakiuun Peakuuu: 3amenienusi, nepepacrpeeieHus
BIX 0.5 3aMeIIeHNs] | | JUTaHAO0B, BHYTPUMOJEKYISIPHOTO OOMEeHa,
COC/IMHCHU nepepacnpesene | BHyTpUc(epHBIe, BHEIIHEC(EpHBIE.
i HUS B | @aKkTOphl, BIHUAIONIME HAa H3MEHEHHUE
KOMIUIEKCHBIX PEaKIMOHHON CITIOCOOHOCTH JIUTAHIOB IMPH
COCTMHEHMSIX KOOPIMHAIIHH.
4 OkucnurensHo- | BausitHue  cTpoeHHMsT  KOMIUIEKCOB U
1 BOCCTaHOBH- MPUPONBI JINTAHAOB HAa OKHCIUTEIHHO-
TEJIbHbIE BOCCTAHOBUTENbHBI NOTCHLUHMAN PEAKLIUN
peakuuu KOMIUTIEKCHBIX COCTUHCHHIA.
KOMIUTICKCHBIX
COETMHEHUI

6 Hosrie KommnekcHsbie MoaenupoBaHue CTPYKTYPBI
METAJIJIOCO 10 COCIIMHEHUS MOBEPXHOCTHBIX KOMIDICKCOB METAJLJIOB.
JiepIKaIme 2 METaJIJIOB ¢ | OreHka BO3BMOKHOCTH MX UCIIOIb30BAHUS B
XUMHYECKH TeTePOIMKINYEC | KaueCTBE HHTHOUTOPOB KOPPO3MH.

e KHMU
COCIMHEHHU JTUTaHIaAMH u
o OpTaHUYECKUMHU
HEHACBHIIIIEHHBIM
u
COEJTMHEHHSIMH.
8. Camocmoamenvnas paboma 6axanaspa
Ne Tembl, BLIHOCHMbIE HA CAMOCTOSTEIbHYI0 Yacol ®opma CPC dopmupyem
n/n pabdory OuHoe ble
3aoqHOE KOMIIeTeHIIH U
1. | YcnoBus CaMOIIPOU3BOIBHOIO IIPOTEKAHUS 2 Peghepam,
XUMHUYECKUX peaKuil 10
2. | Tumsl 1 KIaCCUPUKAIUSI XUMUUSCKUX PEaKIuit 4 Pegepam
15
3. | PeaknmoHHas CINOCOGHOCTH  KOOPAMHAIIMOHHBIX 2 Pegpepam OIIK-3,
(KOMIUIEKCHBIX ) CO€IMHEHUI 24 1IK-16
4. | HoBble METaIIOCO IEPIKATIIHIE XUMHYECKUE 4 Peghepam
COEIMHEHUSA 24 Tloozomoska k
Mecmupo8anuio
5. | KommnekcHbie COCTUHCHHUS METaJIJIOB c 2 Peghepam,
Pa3nUYHBIMU JIUTAHIAMMU. 10
6. | Ucnonp3oBanme BEIIIECTB, obpazyromux 4 Pegpepam
KOMIUIEKCHBIE COEAMHEHHS METAJIOB B KadecTBE 10
WHTHOUTOPOB KOPPO3WH..

9. chwlbsoeauuepeﬁmunzosoﬁ cucmembnsl OueHKu 3HAHUIL.




[Ipu omeHke pe3yabTaTOB NEATEILHOCTH CTYICHTOB B paMKaX JIUCIMIUIAHBI
«PeakimoHHas cmocoOHOCTh XUMUYECKUX COCTMHEHUID HCIONb3YEeTCS pPEHTHUHIOBAs
CHUCTeMa OlIEHKM 3HaHuil Ha ocHoBaHuU «lloyoxkeHuss o OaUTbHO-PEHTUHIOBOM
CHUCTEME OIIEHKM 3HaHWW oOydJaromuxcsa M OOecreueHus KadecTBa Y4eOHOTro
nporecca» (YTtBepxkaeHo pemienneM YdeHoro Coera ®I'bOY BO «KHUTVY»,
npotokos1 Ne7 ot 04.09. 2017 r.). PelitunroBas orieHka (OpMUPYETCsi HA OCHOBAaHUHU
TEKYIIETO H TMPOMEXKYTOYHOTO KOHTPOJsA. MaKCUMalibHOe ¢ MHHUMAJIbHOE
KOJIMYECTBO OAJIOB MO Pa3IMYHBIM BUJaM y4eOHOI pabOThl OUCAHO B MOJIOKEHUU O
PEUTUHTOBOM CHCTEME.

[lpu w3ydyeHun AUCTUIUIMHBI «PeakimoHHAas CHOCOOHOCTh XUMHUYECKHX
COEIMHEHUI» CTYJICHTHI MOJIY4YaloT OAJJIbl 32 BHITIOJHEHUE MIECTH J1ab0pPaTOPHBIX H
JBYX KOHTPOJBHBIX pabor (10 OamioB 3a Kaxayro jabopaTopHyro paboTty u 15
OaJIOB 3a KOHTPOJBHYIO padory). Jlo 10 GamioB CTyAeHT MOXET MOJYyYUTh 3a
KKyl JIOMOJHUTEIBHYIO CaMOCTOSITEJIbHO IMOATOTOBICHHYIO paboty (pedepar,
otdyer, 0030p W T.A.). 3a TMOCEHIEHUE CEMHHAPCKUX M JIEKIMOHHBIX 3aHSATHUS
MaKCUMaJbHOE KOJI-BO 0amioB — 10. B pe3ynbrare MakCMManbHbIN TEKYIIUA PEHTUHT
coctaBut — 100 OamnoB. CTyneHT MOJy4yaeT OILIEHKY OTJIMYHO (3a4ueT), €Clii OH
HaOpan 87-100 OanmioB, OLIEHKY — XOpoIlo (3ader), eciu oH HaOpan 73-86 OanioB
(3auer), OLIEHKY — YJIOBJIIETBOPUTENILHO (3a4eT), eciiu oH HaOpan 60-72 Oamna. Eciu
cTyaeHT HaOpan Oonee 60 OamioB, oH moiydaeTr 3audeT. Ecnu cymmapHbiil Oann
MeHbIe 60, CTYJIEHT MOJIy4aeT HeYJOBJICTBOPUTEIHHYIO OLICHKY.

Ouenounvie cpeocmea Kon-6o0 Min, 6annos Max, 6annos
Jlabopamopnas paboma 6 36 60
Koumponwvnas paboma 2 18 30
Pegpepam 1 6 10
Hmozo: 60 100

10. Ouenounvie cpeocmea 011 meKyuec0 KOHMPONA YCNneeaemocmiu,
NPOMENHCYMOUHOU ammecmayuy no UMmo2am 0C60EHUs OUCYUNTUHDL

OneHOYHbIE CpelcTBa MJi MPOBEJAEHUS TEKYIETO KOHTPOJIA yCIEBAEMOCTH,
POMEXKYTOUYHOM aTTecTallMd OOydYalIIMXCd M HUTOTOBOM (roCyJapCTBEHHOM
UTOTOBOM) aTTecTaluu pa3paldaThIBAlOTCS COTJIACHO MojoxkeHutro o Dougax
OIICHOYHBIX CPEJICTB, paCCMaTPUBAIOTCA KaK COCTaBHAs 4YacTh paboyei mporpamMmsbl U
0hOPMIISIIOTCS OT/ICJIBHBIM JIOKYMEHTOM.
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11. Hughopmayuonno-memoouuecxkoe odecneuenue OuCyUnIuHbl

11.1 Ocnoeénvle ucmounuku ungopmayuu

[Ipu wusydenun pucHUIUIMHBI «PeaknMoOHHAs CIIOCOOHOCTh XWUMHUYECKHUX
COCIMHEHHI» KadeCTBE OCHOBHBIX WCTOYHUKOB WH(OpPMAIUU PEKOMEHIYETCS
UCITI0JIB30BaTh CJIENYIOLIYIO JIUTEPATypPy.

OcHOBHbIE HCTOYHUKH HH(pOpMaLMU KoJ1-B0 3K3.

1. O6mas u Heoprannueckas xumus: yueounuk / H.C. 100 B YHUL]
AxmeToB .— 8-¢ u3j., crep. — CII6. M. ; KHUTY
Kpacnonap : Jlanp, 2014 .— 752 ¢. : uim. — (

2. Heopranuueckas xumus. [Ipaktukym : YueOHO- http://www.biblio-
npakTuueckoe nocodue / Cmapeirud C.H. — M. : | online.ru/thematic/?1d=u
Usnatensctso HOpaiit, 2013 FOPAUT — 414 rait.content.26961 BEE-

D7D6-4FBF-B089-
2380F3B89BE2&type=c
_pub JlocTyn u3 nr000i
TOYKU UHTEPHETA MMOCIE

peructpauuu c IP-

anpecoB KHUTY
3. O6mas xumus [ Y4eOHUKH | : y4eOHUK IS CTY/I. 25 B YHUII
BY30B, 00y4. 110 TexH. Harp. u crnein. / H.B. KHUTY
KopoBuH .— 4-¢ uzn., ucnp. u gomn. — M. : Beicu.
mk., 2003 .— 558 c. : un. — (ITobeautens
KOHKypca yueOHnKoB) .— bubanorp.: c.546
4. JIonoJHUTENbHBIE [J1aBbl HEOPTaHUYECKON XUMUU 70 B YHUIL
[Meroaudeckue mocodusi] : yaeOHO-METO,. KHUTY
noco6ue / T.I1. ITerposa [u np.] ; Kazan. Har.
uccien. TexHoil. yH-T .— Kaszanb : U3n-so KHUTY,
2015 .— 206 c. : Tabm.
5. Omnpenenenue nopsijika, KOHCTAHTbI CKOPOCTU U
HHEPryur aKTUBAIUHU DJIEMEHTAPHBIX PEaKIIHii
[YueOnuku] : yue6. mocodbue / I'.B. bynuaoposa [u 7O;HS;II?FI;IIH

np.] ; Kazan. Hau. uccnen. texson. yH-T .— Kazanb
: I3n-Bo KHUTY, 2015 .— 83 c.
6. Myxun B.A. OKuciauTeabHO-BOCCTAHOBUTEIbHBIE ObC «Kuaurohonm:

nporecchl: YueoHoe nmocoome — OMcK: http://www.knigafund.r
M3narensctBo  OMCKOTO rOCyIapCTBEHHOTO u/books/171941
yauBepcuteta uM. ®.M.  JloctoeBckoro, 2009. - | JlocTyn u3 10001 TOUKH
184 c. WHTEPHETA MOCIIe

peructparmuu c IP-
anpecoB KHUTY

11


http://www.knigafund.ru/authors/29633

11.2 Jlononnumenvnasn tumepamypa

JlonoJiHUTEIbHBbIE UCTOYHUKHA HH(pOPMALMU KoJ1-B0 3K3.
1. OOuas u HeopraHU4ecKas XUMus : J1a0op. MPAKTUKYM C
69 B YHUII
WCITOJIb30BAaHUEM MUKPOXHUM. 00opyaoBanus / KazaHs. roc. KHATY
TexHoJI. YH-T. Y.2 — Kazansp, 2011 .— 126 c.
2. JlabopaTopHble M CEMHHAPCKHE 3aHATHA 10 OOmeH u 200 B YHHAILL
Heopranudyeckoi xumuu [JlaGopaTopubie paboThI] KHUTY
VYueb.mocobue it CTY/1.yH-TOB, XUM.-T€XHOJL.U TI€]1.By30B
/ H.C. AxmetoB, M.K. AsuzoBa, JI.L. bagsirnna .— 3-¢
u3 ., nepepad.u gon. — M. : Beicin. mik. : Academia, 1999
— 367 c. : win.,Tabn. — bubmmorp.: ¢.249-250 (21 Ha3B.).
3. OO6mas xumus [ YueOHUKH ]| : y4eOHUK JJIsI CTY/. BY30B, 24 8 YHUII
00y4. o TexH. Hamnp. u cren. / H.B. KopoBun .— 4-e u3n., KHUTY
uctp. u gon. — M. : Bercur. mik., 2003 .— 558 c. : uin. —

(ITo6enutens kKoHKYpca yueOHUKOB) .— bubmuorp.:
c.546.

11.3 Inexmponuvie ucmovynuku ungopmayuu

[Ipu wusydeHun aucHUIUIMHBI «PeaknMoOHHAs CIIOCOOHOCTh XUMHUYECKHUX
COCTMHEHUIN NPEeIyCMOTPEHO  HCIIOJB30BAHUE DJIGKTPOHHBIX  HCTOYHUKOB
nHpopmaruu:
1. ObC KOpaiit. — Pexxum goctyma:  https://www.biblio-online.ru
2. 9BC Znanium.com. - Pexxum noctyna:  http://znanium.com
3. ObC Kuaura®oun. - Pexxum nocrtym: http://www.knigafund.ru
6. OBC Jlanb. - Pexum noctyna: https://e.lanbook.com
7. OBC YuuBepcurerckas 6ubnmorexa OnmnaitH. - Pexxum noctymna:
http://biblioclub.ru/
8.ObC bubmuotex. Pexxum noctyma: https://knitu.bibliotech.ru/;
9. OBC Koncynbrant ctyaenTa. - Pexxum nocryna: http://www.studentlibrary.ru/
10. 5bC BOOK.RU - Pexum nocryna: https:// www.book.ru/
11. 9bC PYKOHT. - Pexxum nocrtyna: http://rucont.ru/
12 . Hayunas snexktponHast oubdnuoreka (PYHOB). - Pexum nocrtyna:
http://elibrary.ru
13. Dnextponnas 6ubnuorexka YHUIL] KHUTY. - Pexxum nocryna: http://ft.kstu.ru
14.9nextponnsbiii katasior YHUL] KHUTY. - Pexxum noctyna: http://ruslan.kstu.ru

CoracoBaHo:

3aB.cextopoM OKY® | =7 Bononsaruna A.A.
"
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http://www.kstu.ru/article.jsp?id=1821&id_e=34691#ubo

12. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHDBL (MOOY).

Jlexyuonnvie 3auamus: npoekrop EPSON EB-X6, HacTeHHBIN 3KpaH, HOYTOYK
AcerAspire 3000 (ayautopust E-525).
IIpakmuueckue 3anusamusi:

e Komruiekc 1abopaTOpHBIA 711 IPOBEIACHHUSI JIEKTPOXUMUIECKIX UCCIICTIOBAHUH .
(Yu. nmal. s MCCILA/X CBOMCTB HAHOCTP.M-B.) Bxitouaer: mabopaTopHbIN
notenuoctar-ranbBanocrat P-301 OO0 «2munHcy, ynpasisitomui [IK u pH-
MeTp naboparopHbiii AuoH 4100.

e [lorenmmocrar IPC-Pro MF

e BonbT™merp yHuBepcanbHblil nudposoit B7-38M (2 ).
e  MuUKpOCKOI METALTYpPTUUECKUI HHBEpTUpOoBaHHbIN Meiji IM7530

e Mukpockon MHNU-4

e TepmocTaTbl IUPKYJALMOHHBIE YHUBEpPCAIbHBIE C BaHHOW W3 HEpKaBEHOIIEH
craimu BT25-1 , BT5-1 , BT3-1

e Marasunsl conpotusienuit P-33, P-4831, TE1061, TE1041, TE1051 (2 ).

e lcrtounuku nutaHusi nmocrossHHoro toka b5-49, TE-100-12-10YXA4, b5-47 (2
IIT).

e [Ilorenmuocrar I1N-50-1.1 (4 ).

e Becw BJI-210, BJIT3-1100

e Kopposumerp ynuBepcaiabubiii Dxcrepr-004 (2 mt).

13. Obpazosamenvnovle mexnoiozuu

B cootBerctBuu ¢ TpedoBanusmu OI'OC npu peanuszaiyl pa3inyHbIX BUIOB
yueOHOW paboThl B MpoOIECCe U3YUYEHUS NUCHUIUIMHBI «PeakinoHHas crocoOHOCTh
XUMHUYECKUX COECIUHEHUN» HUCIIOIb3YIOTCA CIEAYIOIINE aKTUBHBIE U MHTEPAKTHUBHBIC
(GbopMbI IPOBEICHUS 3aHITUMA:

JEKIUY;

IPAKTUYECKUE 3aHSTHS;

JOTIOJTHUTENbHBIE KOHCYJIbTAINH.

Kpome Toro, ucnonb3yroTcs IOMOJHUTENbHBIE (OPMBI OOyYeHHS O OTIAEIbHBIM
TEMaM:

* TEeKyllas MpOBEpKa 3HAHUM; B3aUMHBIA KOHTPOJb CTYJEHTOB MO pa3padOTaHHBIM
MU TECTaM;

* 0TpaboTKa MPOWIEHHOTO MaTepHalia Ha MPaKTUYECKUX 3a/1adax;

* TBOPYECKHUE 33]IaHNUS;

* paboTa B MaJIbIX IPYyIIIIAX;

* TUCKYCCHS;

* 00yyaromue urpsl (poJeBble UTPhl, UMUTAIUH, JEIOBbIE UTPHI U 00pa30BaTEIbHbBIC
UTPHI);

* U3yYEHHUE U 3aKPEIICHHE HOBOTO MaTepHralia Ha MHTEPaKTUBHOM JIEKUIUU

* 3BpUCTUYECKas Oecena;



* pa3paboTKa mpoeKTa (METO MPOEKTOB);

* HCTIOJIb30BAHKE OOIIECTBEHHBIX PECYPCOB;

* CUCTEMBbI JUCTAaHIIMOHHOT'O 00YUYEHUS;

* 00CyXIeHHUE U pa3pelIeHnue MpooeM * TPEHUHTH;
* METOJ KEHCOB.

[lepeuucnennbie GOpPMBI peaTu3yIOTC KaK HWHTEPAKTHUBHBIE Yachl IO
MUCLMILINHE U COCTABJISIOT 63 yaca.
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JIMCT nepeyTBepKIeHUs padodeid MporpaMMbl
Pabouas nmporpamma no gucuumuinHe «PeakirmoHHas criocOOHOCTh XUMUYECKIX COCTUHEHUI

no HanpasyieHuto 18.03.01 «XuMuyeckas TEXHOJIOTUS)

JUUIA HpO(bI/IJIH IIOATOTOBKH «TGXHOHOI‘I/IH HCOPIraHNMYCCKHUX BCIICCTB»
st Habopa oOydaromuxest 2019 rona
nepecMoTpeHa Ha 3acenanuu Kadenpsl « TeXHOTOTUs IEKTPOXUMUYECKIX ITPOU3BOJICTB

L Ne JHara - Hanuune Hanunuaue [omnuck ; IToanuck I]()ﬂnm:hmu
% n/n | nepeyrsepucicHust PIT | u3MeHeHni | u3MeHeHuMit | paspaGoTuika | 3aBEIYIOINEr0 | HAYalbHMKA
! (IPOTOKOIL 3acelanmst | B CILIMCKE PIT kadenpoit YMII
? kadeper No 69-7/19 JTUTEPATYPEI Kuraesa JLA.
N o] O - 7
or 04.07.2019 r.) S B s /A
Her* Her** W % p /
B S t /1’-2_ f& v////((
) Y /

* [Tynkt [IpodeccnonanbHbie 0a3bl JaHHBIX U WH(OOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI

Vkasams coepemennvle 6a3zvl OAHHBIX, NPUMEHAEMbLE NPU UZVYEHUU OAHHOU OUCYUNTUHDBL (COSTACHO
mpebosanuto @®I'OC BO n. 7.3.4.).

e clibrary.ru
BHeceHbI 1o1oTHEHHS B TYHKT MaTepralibHO-TEXHUYECKOe 00eCTieUeHHEe JUCIUTUTHHBI (MOIYIIS)

Jluyensuposannoe c60600HO pacnpocmpansieMoe npocpammHoe obecnederue, UCHOIb3yemMoe 8
YueOHOM npoyecce npu 0C80EHUU OUCYUNIUHBL .....(co2nacHo mpebosanuio PITOC BO n. 7.3.2.).

e MS Office 2017 Russian

** Ecnu 6 cnucke aumepamypul eCmb U3MeHeHUsl, 0OHOBIEHHBIL CNUCOK He0OX00UMO YMEepoums y
3aseodyrowel cekmopom komnaekmoganus YHUL] u o0un sxzemniap npedcmasums 8
YMIL/OMe/OAu/].
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