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Mporpammy avcumnnuHbl paspabotan(a)(vn) ooueHT, K.H. (noueHT) KypamwnH A.N. Kadeapa
BbICOKOMOJEKYNSAPHbBIX U 3IEMEHTOOPraHNYeCKNX COeANHEHNA XNMUYECKUA NHCTUTYT M. A.M.
Bytneposa , Arcady.Kuramshin@kpfu.ru ; goueHnTt, k.H. Canun A.B. Kadhenpa BbICOKOMONEKYNSPHbIX
N 9NEMEHTOOPraHNYeCKkmxX cCoeanHeHnn Xummndeckmin nHctutyt uMm. A.M. bytneposa ,
Alexey.Salin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenb naHHOro Kypca - 3HakOMCTBO C 3KCNEPUMEHTaNbHbIMM U pacyeTHbIMM METOAAMU NCCNEA0BaAHUS
NpOLLECCoB, MaTepUanoB 1 NPOAYKTOB XMMUYECKON TEXHONOMMW, KOTOPbIE MO3BONAT AOMNONHUTD
3HaHUsl, Nony4YeHHbIe B NEKLUMOHHOM Kypce. PaccMatpuBatoTcs npuMepbl NpakTUYecKoro
NPUNOXEHNS OCHOBHbBIX OM3NKO-XMMUYECKMX 3aKOHOB K pacyeTaM OTAeNbHbIX NPOLEeccoB
XUMUYecKor TexHonorun. MpoBoanTCs 03HaKOMNEHUE C NpUemMamMm MOAENNPOBaHNSA
TEXHOMOMMYECKMNX NMPOLIECCOB Ha NprMepax Nnofy4YeHns 1 pacyeta 3afaHHbIX NPOLYKTOB U3
peanbHoro cbipbsi. CTyAEeHTbl COCTABNSIIOT MatepuanbHble U SHepreTnyeckme banaHcbl pa3nnyHbIX
NPON3BOLCTB.

2. MecTo OUCLMNMMNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

[aHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 51.B.0 0.8 OucuunnnHel (Mogoynm)" OCHOBHOM
obpasosaTtenbHol nporpammbl 04.03.01 Xrumms n oTHoCUTCS K 06s13aTeNbHBIM ANCLMNIVHAM.
OcBauBaetcs Ha 4 kypce, 7 CeMecTp.

Kypc 'OCHOBbI TEXHOXMMMYECKMX pacyeToB' OTHOCMTCS K BapuaTMBHOM YacTn 6noka aoMcumnivH,
MMeeT OCHOBOMoONararlee 3Ha4eHne, NOCKONbKY rMaBHbIM 0O BEKTOM €ro N3y4yeHns SBAStoTCS
OCHOBbl 3aKOHOMEPHOCTEN, NexXatimx npu nnaHMpoBaHUM N opraHn3aunmn XMMmMYecknx Nnpon3soacTB.
Llns ocBOeHWUS AMcUMNANHbI HEObXoANMbI 3HaHKS Mo Kypcam 'OpraHmyeckas xmmns',
'HeopraHudyeckas xumug', '®nsundeckas xumms', 'Xmmmyeckas TexHonorms'.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNETEHUNN:

PacwucpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMNeTeHLUN
OK-6 CrNocobHOCTb paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0bLweKkynbTypHbIE BOCMPUHMMATb coumanbHble, 3THUYECKe, KOHPECCUOHaNbHbIE
KOMMEeTeHLMN) N KyNbTypHbIE pasnnyms
OK-7
(0blWeKyNbTypHbIE CnocobHOCTb K caMoopraHnsaumm n camoobpasoBaHunto
KOMMeTeHuunn)
OlK-1 CNocobHOCTb MCMONb30BaTb NONYYEHHbIE 3HAHUS
(npodbeccuoHanbHble TEOPETNYECKMX OCHOB (PyHOAMEHTANbHbIX Pa3aenoB XMMUKU Npu
KOMMEeTeHLMW) peWweHnn NpogeccnoHanbHbIxX 3anad
OlnK-2 BafeHne HaBblkaMy XMMUYECKOro 9KCNeprMeHTa, OCHOBHbLIMU
(npodbeccuoHanbHble CVIHTETMYECKUMUN 1 aHaNUTUYECKMM METO4AaMUN MONy4eHMs 1
KOMMEeTeHLW) CCNegoBaHUsl XMMUYECKMX BELECTB 1 peakLuii
OrK-3 CMOCOBHOCTb MCMONb30BaTb OCHOBHbIE 3aKOHbI
(NpogpeccuoHanbHble €CTeCTBEHHOHAY4HbIX AUCUMMIVH B MPOECCUOHANBHOM
KOMMEeTeHLMW) 0EesTEeNbHOCTU
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

cnocobHoCTb pewaTtb CTaHOapTHbIE 3aaayn

Lncpp komneteHLUN

OliK-4 npogoeccnoHanbHom AesaTeNbHOCTU C NUCMNOIb30BaHMEM

(npodheccunoHanbHble COBpPEeMeHHbIX NHGPOPMALMOHHO-KOMMYHUKALMOHHbIX

KOMNeTeHLmm) TEXHONOMNIA C Y4€TOM OCHOBHbIX TPEBOBAHM NHAPOPMALIMOHHOM
6e30nacHoOCTM

OrK-5 CnocoBHOCTb K MOUCKY 1 NepBUYHO 06paboTke Hay4YHO 1

(MpocpeccnoHabHLIe Hay4HO-TEXHNYECKOWN NHGOopMaLnm

KOMreTeHuun) y popmau

MNnK-3

(npodheccunoHanbHble BnageHne cucTeMoin oyHaaMeHTanbHbIX XMMUYECKUX MOHATUN

KoMMeTeHuunn)

MNK-4 CNOCOBOHOCTb MPUMEHSTb OCHOBHbIE €CTECTBEHHOHAYYHbIE

(npodhbeccmoHanbHble 3aKOHbI N 32aKOHOMEPHOCTY Pa3BUTUA XMMUYECKOWN HayKW Npu

KOMMeTeHuunn) aHanuae nosnyyeHHbIX pe3ynbTaTos

MK-5 CnocobHOCTb Nonyyatb 1 obpabatbiBaTh pe3ynbTaTthl HAYYHbIX

(npodheccunoHanbHble 9KCMNEepUMEHTOB C MOMOLLbIO COBPEMEHHbBIX KOMMbIOTEPHbIX

KOMNeTeHLmm) TEXHONOrnm

B pesynbraTe 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OCHOBHbIE€ 3aKOHHblI, JieXxXallne B OCHOBE NOObIX TEXHOXMMNYECKMX pac4yeTos (COXpaHeHI/IFI MaccCbl 1
3Hepr|/w|), yCnoBsusa peanmsauum n TeXHONOrM4eckoro ogpopmieHnn nNpoLeccos, nexatunx B OCHoBe
NPOMbIWIEHHOI O NoJly4eHn4 BaXXHeMnWmx HeopraHn4yeCckunx n opraHn4eCckKunx npoaykTton
KPYNHOTOHHAXHbIX XUMNYECKUX NPON3BOACTB.

2. DONIXEH yMeTb:

NpaBubHO NPOV3BOANTL B3aMMHOE KOHBEPTUPOBAHME (PU3NKO-XMMUYECKMX BENNYUH B
pasmepHocTu cuctembl C 1 B pasaMepHOCTW, MPUHATON ON151 TEXHOXUMUYECKUX Pac4YeTOB; NPOBOANTD
BbIYVCNEHME W NMPUBOANTL KOHEYHbI OTBET B COOTBETCTBUM C NpasBunamy pabo4mx pacyeTos ¢
NCMoNb30BaHNeM HeOBX0AMMOro KONMYeCcTBa 3Ha4aWmx Lndp; caMocTosiTenbHo noabupatb
anropuTM peLleHns 3aaaqn.

3. OONXEeH BnageTb:

Bf1ageTb OCHOBHbIMU (PM3NKO-XMMMYECKME 3aKOHOMEPHOCTAMU, NTeXallnMn B OCHOBE Masio- U
KPYMHOTOHHAXHbIX XUMUYECKNX NPON3BOACTB Kak B paMkax OTAeNbHbIX CTaAUA TEXHONOrMYEeCKNX
npoLeccoB, Taku 1 Ha YPOBHE KOMIMIEKCHOrO nNoaxona K Konnm4ecTBeHHOMY aHann3y marepuanbHoro
N aHepreTnyeckoro banaHca XMMUYECKX NPON3BOACTB LIeNoyke "NEPBUYHOE ChIPbE - FOTOBAS
npoaykumns"

noabopa v peleHns MaTeMaTrko-OU3NKO-XMMMYECKPO MOAENN ONS NPOBEAEHNS PacyeToB
MaTepuanbHOro 1 aHepreTnyeckoro banaHca 6a30BbIX XUMUYECKMNX NMPOM3BOACTB, BNaAeTb HaBbIKaMM
TEOPETNYECKO Pa3paboTkm HOBbIX XMMUYECKMX MPON3BOACTB MCXOOS U3 AOCTYMHbIX UCTOYHNKOB Kak
Ha OCHOBAHWM NoUCKa M aHanM3a Hay4HO-TEXHNYECKON NuTepaTypbl, B TOM YUC/E U C
NCMNONb30BaHNEM 3NEKTPOHHBIX UCTOYHUKOB MHCpOpMaLnK

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 4yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4€eT B 7 CEMeCTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MnHuManbHoe KONM4YeCcTBO AN8 foMycKa K 3a4eTy

28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u coaepxaHue ayauTopHon paboTbl Mo aucuunanHe/ MOAYno

TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,

MX TPYAO0EMKOCTb
(B yacax)

Nekuun

MpakTuueckumelllaboparopHbie

3aHATUA paboTbi

Tekywiue coopmbl
KOHTpons

Tema 1. Tvinbl BENNYUH,
NPVMEHSIOWMXCS B
‘[TEXHOXMMUNYECKMX
pacyeTax.

Tema 2.
dunsnko-xmmmnyeckue
OCHOBBbI
.[TEXHOXUMMNYECKux
pacyeToB. OCHOBHbIE
3aKOHbI U
3aKOHOMEPHOCTM.

5-8

YCTHbI ONpocC

Tema 3. Boibop u
000CHOBaHME CbipbEBOWA
6a3bl Ha OCHOBE
|TexHonornyecknx un
3KOHOMUYECKUX
KpuTEpUeEB.

9-10

YCTHbIA Onpoc

Tema 4. Metoguyeckmne
OCHOBbI COCTaBNEHNS
mMartepuasnbHbIX U
.|aHepreTnyeckmx
6anaHcos
XUMUKO-TEXHONOTNYECKHN
NnpoLECCOB.

11-12

YCTHbI ONpocC

Tema 5.
XUMUKO-TEXHONOTrNYeCcKn
.|npoueccobl n nx
OCHOBHbIE

(5]

3aKOHOMEPHOCTW.

13-14

YCTHbI Onpoc
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Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N 'nuﬁﬁ""""HH/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Nekuunn

Tema 6. MeTopg pacyeTta
npowecca
pekTugomnkauunm
OVHAPHbIX CUCTEM C
NCnonb3oBaHNEM
6.[rpadomyeckoro 7 15-16 0 4 0
0TOOpaxKeHNS
3aBMICUMOCTH
COCTaB-CBOWCTBA
IBYXKOMMOHEHTHOM
cMecwm.

Tema 7.
Mcnonb3osaHne
nepcoHanbHbix 9BM B
TEXHOXUMUYECKUX
pacuyeTax. MNCbMEHHas
7.|Mcnonb3oBaHmne 7 17-18 0 4 0 paboTta
npocTenwunx freeware
nporpamm ChemRef PC
1.0, Chemix V2.01,
Chemical Equation

YCTHbIA Onpoc

Expert 2.00

Tema . Toroesas 3ayert
" |doopma KOHTpoOns / 0 0 0

UTtoro 0 36 0

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. Tunbl BeNUYUH, NPUMEHSIIOLLLUXCA B TEXHOXMMUYECKUX pacyeTax.
npakTudeckoe 3aHsitne (8 yaca(os)):

Tunbl BENNYMH, NPUMEHSIIOLLNXCS B TEXHOXMMUYECKMX pacyeTax, X COOTHOLWEHWE C eANHMLAMM
cucTtembl CY, npasuna B3avMHOr0 KOHBEPTUPOBAHNS TEXHOXUMUYECKNX BENNYMH B PA3MEPHOCTb
cuctembl CU. OCHOBbI METPONOMUM B TOYHOCTW OCYLLECTBNEHUS BbIYUCINTENBHBIX AEACTBUIA.
Mpasuna paboTbl CO 3HA4aWUMN Ludppamu.

Tema 2. DU3UKO-XMUYECKMNE OCHOBbI TEXHOXUMUYECKUNX pac4yeToB. OCHOBHbI€ 3aKOHbI U
3aKOHOMEepHOCTWU.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

DU3MKO-XUMUYECKIE OCHOBbI TEXHOXUMUYECKMX pacyeToB. OCHOBHbIE 3aKOHbI U 3aKOHOMEPHOCTH,
NPUMEHSIIOWMNECS NPY NPOBEASHNN TEXHOXMMUYECKMX BbIYUCTIEHWIA. [T paHnLIbl MPUMEHUMOCTY
OCHOBHbIX 3aKOHOB 1 3aKOHOMepHocTel. Cnocobbl UCMONb30BaHUS NMPUOIMXKEHHBIX BbIYUCIEHWUIA 1
LOOMNYLIEHNS, nexatiue B OCHOBE TeopUM NPUONNXEHHbIX BbIYUCIEHNIA.

Tema 3. Bbibop n o60cHOBaHMe CbipbeBOW 6a3bl HA OCHOBE TEXHONIOMNMYECKUX U
3KOHOMUYECKUX KPUTEPUEB.

npakTudeckoe 3aHsitne (4 yaca(os)):

Bbi6op 1 06ocHoBaHME CbipbeBOit 6a3bl HA OCHOBE TEXHONMOMMYECKUX U 9KOHOMUYECKMX KPUTEPUEB.
TEexHUKO-9KOHOMMYEeCKMe nokasaTteny XMMUYecKrx Npou3BoACTB

Tema 4. MeToguyeckue OCHOBbI COCTaBIEHUA MaTepuanbHbIX U 3HEepPreTUu4eckunx 6anaHcoB
XUMUKO-TEXHOJIOrM4eCKUx rnpoueccos.

npaktnyeckoe 3aHsitne (4 4aca(os)):
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XUMUKO-TEXHONOIrNYeCcKmne npoueccbl U X OCHOBHble 3aKOHOMEPHOCTN. MeToaunyeckme OCHOBbI
COCTaB/ieHU4a MatTepunanbHbIX U SHEPreTn4eckunx HanaHCcoOB XMMUKO-TEXHONOMMYECKNX npoueccos.
Pacuert MatepunanbHOro n sHepreTn4eckoro b6anaHca npouecca CMHTe3a aMMmnaka.

Tema 5. XuMHKO-TeXHOMOrnyeckme nNpoLLeccbl U UX OCHOBHbIe 3aKOHOMEPHOCTW.
npakTudeckoe 3aHsitne (4 yaca(os)):

XUMUKO-TEXHONOrMYeckue NpoLLecchl U UX OCHOBHbIE 3aKOHOMepHOCTU. MeToamyeckne OCHOBbI
COCTaBNEHUS MaTeEPUANbHbIX N 3HEPreTUYeckux 6anaHcoB XMMNKO-TEXHONOMMYECKMX MPOLLECCOB.
MaTtepuanbHbIii U 3HEPreTMyeckuini 6anaHc OCHOBHbIX CTaAW NPON3BOACTBA CEPHOMN KNCNOTHI.

Tema 6. MeTon pacueTa npouecca pekTudomkauum 6MHapHbIX CUCTEM C UCMONb30BaHUEM
rpachmyeckoro oto6paxxeHusi 3aBUCMMOCTU COCTaB-CBOMCTBA ABYXKOMMNOHEHTHOWN CMECH.

npaktnyeckoe 3aHsitne (4 4aca(os)):

XUMUKO-TEXHONOMNYECKME MPOLECCHI M X OCHOBHbIE 3aKOHOMEPHOCTU. MeToauyeckme OCHOBbI
COCTaBNEHUS MaTepUanbHbIX N 3HEPreTnyeckux 6anaHcoB XMMNKO-TEXHONOrMYECKMX MPOLLECCOB.
Mertopn pacyeta npouecca pektudomkaumm GrHapHbIX CUCTEM C UCMONb30BAHMEM FPaddUHECKOro
0TOOPaxkeHNs 3aBMCMMOCTM COCTaB-CBONCTBA OBYXKOMMOHEHTHO CMECH.

Tema 7. Ucnonb3oBaHue nepcoHanbHbix 9BM B TexHOXxMMuyeckux pacyerax. Ucnonb3oBaHue
npocrenwmx freeware nporpamm ChemRef PC 1.0, Chemix V2.01, Chemical Equation Expert
2.00

npakTnyeckoe 3aHsitne (4 4aca(os)):

Vicnonb3oBaHne nepcoHanbHbix 9BM B TexHOXMMmnyeckmx pacyetax. icnonb3osaHmne npocTenwmx
freeware nporpamm ChemRef PC 1.0, Chemix V2.01, Chemical Equation Expert 2.00 ons
onpeneneHns MonekynsapHbIX Macc, NPOLEHTHOro CodepXaHus 3f1eMEHTOB B BELLECTBE,
onpegeneHns cogepxaHns pacTBOPEHHOro BeLWeCcTBa B paCTBOpe M nepexona OT 04HOro tmna
KOHLIeHTpauun K gpyromy.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLUMIUHBI (MOLYNISA)

Buabl
N Paspen Cemecrp Hepnens | camocTtosiTensHon [TpyA0eMKOCTb ;?«%%:L:?:;E:g;
AducumnnuHbl cemecTpa pabothbl (B wacax) pa6oTLl
CTYAEHTOB
Tema 2.
DU3NKO-XMUMYeckme
OCHOBbI
2.[TEXHOXMMMNYECKMX 7 5-g |[OAroToBKA K 6 YCTHbI ONpocC
pacyetoB. OCHOBHblE ycTHOMY onpocy
3aKOHbI 1
3aKOHOMEPHOCTW.

Tema 3. Boibop u
060CHOBaHWE CbIPbEBOWA
6a3bl Ha OCHOBE

3.[TexHonornyeckux un 7 9-10 ngf;g;osokr? |<<)c 6 YCTHBbI OMPOC
3KOHOMUYECKUX y y onpocy
KpuTepmues.

Tema 4. MeTtoonyeckune
OCHOBBbI COCTaBneHus
MaTepuanbHbIX U

noaroToeka K o
4.|aHepreTn4eckmnx 7 11-12 |OAroToBka 6 YCTHbI ONpocC
6aN13HCOB yCTHOMY onpocy
XVIMUKO-TEXHONOrNYeCKunX
MpPOLILECCOB.
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Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Hepnens
cemecTpa

TPyBOEeMKOCTb|

N Paspen
(B wacax)

JucumnnvHbl Cemectp

Tema 5.
XMUKO-TEXHONOrMYeckne
5.|npouecchl 1 nx
OCHOBHbIE
3aKOHOMEPHOCTMU.

Tema 6. MeTon pacyeTta
npoLecca
pekTudomkaumm
BUHaPHbIX CUCTEM C
NCronb30BaHNEM
6.|rpadomyeckoro 7
oTobpaxeHus
3aBUCNMOCTU
cocTaB-CBOWCTBA
OBYXKOMIMOHEHTHOM
cmecu.

Tema 7.
Mcnonb3oBaHne
nepcoHanbHbix 3BM B
TEXHOXUMUNYECKUNX
pacyeTax.
7.Micnonb3oBaHue 7
npocrtenwunx freeware
nporpamm ChemRef PC
1.0, Chemix V2.01,
Chemical Equation
Expert 2.00

NTtoro

noaroToBka K 6

/ 13-14 YCTHOMY OMnpocy

YCTHbI ONpocC

noaroToBka K

15-16 YCTHOMY OMpocCy

6 YCTHbI ONpocC

MoaAroToBka K
NMUCbMEHHON
paboTte

6 NMACbMEHHasA

17-18 paboTa

36

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B pamkax kypca "OCHOBbl TEXHOXMMYMECKUX pacyeToB" npeanonaraeTcs Ucnonb3oBaTb cnegyrowme
obpa3zoBaTefibHble TEXHONOTMW: MCMONb30BaHNE KOMMbIOTEPHbBIX CUMYNSLIAIA MPOMbILWIEHHbIX
NPOV3BOACTB, pelleHne 3anay 1 3ajaHni anropuTMMYeCcKoro Tmna no TeMe Kypca, nposeneHne
poneBol urpbl No Teme: "Pa3paboTka MoLeny NPOMbILWIEHHOrO NPON3BOACTBA", B KOTOPbIX PA3HbIM
rpynnam yyawmmcs npeacTonT BLICTYNUTb B POnn "akcnepTos”, paspabaTbiBatowmx Hambonee
onTMMasbHble CNOCO6bI MPOMBIWNEHHOrO NPOM3BOACTBA MHHOBALMOHHBIX XMMUYECKNX 1
HaHOTEXHONOrMYeCcknx NPOOyKTOB.

CamocTosaTenbHas paboTta BKNOYAET BbINONHEHNE KAYECTBEHHbIX 3aa4, HanpuMep NPeaioXnTb
TEXHONOIMYECKYH0 CXeMY OYUCTKM HECPTU OT CEPHUCTLIX COeANHEHWNI, CXEMY NONYyYEeHUS
aueTnncannunioBOi KUCNOTbI, MONyYEHNE BaHUINHA N3 NPOAYKTOB NEPBUYHON NepepaboTkm HedhTy
M Op. a TakXe KONMMYECTBEHHbIX 3a4a4 Ha COCTaBNEHE MaTepranbHOro 1 Tennosoro 6anaxHca
XUMUYECKUX NMPON3BOACTB, TaKMUX KaK NPOM3BOACTBO amMmaka, CepHOM KMCNOoThbl, NpoLecca
pekTngomKaLmnm

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. Tunbl BeNUYUH, NPUMEHSIOLLLUXCS B TEXHOXMMUYECKUX pacuyeTax.

Tema 2. PU3UKO-XMUYECKNE OCHOBbI TEXHOXUMUYECKUX pacyeToB. OCHOBHbIE 3aKOHbI U
3aKOHOMEepHOCTWU.

PernctpaunoHHbin Homep 728016
Ctpanuvua 8 us 14.
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:
MoaroToBka K yCTHOMY OMPOCY: OCHOBHbIE TEXHONOrMYECKME NOKa3aTenun n MeTobl X ONpeaeneHuns.

Tema 3. Bbibop n o60cHOBaHMe CbipbeBOW 6a3bl HA OCHOBE TEXHONIOMMYECKUX U
3KOHOMMYECKUX KpUTepues.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

MoaroToBka K yCTHOMY OMpOCY: crocobbl BblpaXXeHNsl KOHLEHTPaLUui U cocTaBa ra3oobpasHblX,
XWUIOKNX N TBEPObIX BEWECTB A5 NPOBEeAEHMS TEXHOXMMMUYECKMX PacYETOB.

Tema 4. MeToguyeckue OCHOBbI COCTaB/IEeHUSA MarepuanbHbIX N 3HEepreTu4eCcKux 6anaHcoB
XUMUKO-TEXHOJIOrM4eCKMX npoueccos.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

MoaroToBka K yCTHOMY OMPOCY: MOHSTUE MatepuanbHOro 1 Tennosoro 6anaHcos
XUMUKO-TEXHONIOMMYECKMX NPOLIECCOB.

Tema 5. XuMuko-rexHonoruyeckume npoL,eccbl U X OCHOBHble 3aKOHOMEPHOCTW.
YCTHbIA ONpoC , NPUMepPHbIE BOMPOCHI:

MoAaroToBka K YyCTHOMY OMNPOCY: NoKasaTenm XMMUKO-TEXHONOMMYECKOro NpoLiecca - pacxoaHble
KO3PPULINEHTBI, KOHBEPCUS, CENEKTUBHOCTb, BbIX04 NPOayKTa, MPON3BOANTENbHOCTb, MOLHOCTb,
NHTEHCUBHOCTb

Tema 6. MeTopn, pacueTta npouecca pekTucpukaumm 6MHapHbIX CUCTEM C UCMONIb30BaHUEM
rpachmyeckoro oto6paxeHusi 3aBUCUMOCTU COCTaB-CBOMCTBA ABYXKOMMOHEHTHOM CMECH.

yCTHbIVI onpoc , npMMepHbIEe BOMPOCHI:

MoaroToBka K yCTHOMY ONpPOCY: NpaBuna rpagoMyeckoro pacyeTta NpoLeccoB pekTudrkaumm
H6UHAPHbIX CUCTEM

Tema 7. Ucnonb3oBaHue nepcoHanbHbix BM B TexHOXUMMYecKux pacyertax. Ucnonb3oBaHue
npocTtenwmx freeware nporpamm ChemRef PC 1.0, Chemix V2.01, Chemical Equation Expert
2.00

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

MonroToBka k NMMCbMeHHOW paboTe: 1. CocTaBneHme MatepranbHOro 1 TennoBoro 6anaHcos
NPOV3BOACTBA CEPHOMN KNCNOTbI KOHTAKTHM cnocobom. 2. CocTaBneHne MatepmanbHOro U TEMNOBOro
H6anaHcoB Npon3BOACTBa aMMmnaka. 3. PacyeTt npouecca pekTugukaumm GUHapHbIX CUCTEM C
NCMONb30BaHNEM rpachyeckoro 0TobpaxeHns 3aBUCUMOCTI COCTaB-CBOMCTBA ABYXKOMMOHEHTHOM
cmecu.

Tema . UToroBasi oopma KOHTpOns

MpvMepHble BOMPOCHI K 3a4eTy:
MpvMepHbIii NepeYeHb BOMPOCOB K 3a4eTy

1. OCHOBHble KNlacCbl HAHOPa3MepPHbIX CUCTEM (MepedvncnInTb, oxapakTepnsosaTb).

2. HaHoTpy6ku 1 nx ceoiicTea. Vicnonb3oBaHne HaHOTPYOOK B Ka4eCcTBe 3f1eMEeHTHON Hasbl
MUKPOSNEKTPOHUKN.

3. YrnepognHble HAHOCTPYKTYpbl. PynnepeH. IcTopust OTKPbITUS, CTPYKTYPa, BO3MOXHOCTU
MOONCOMUNPOBAHNS, 06NaCTW NPUMEHEHUS.

4, nOpOLUKOBbIe HaHOMartepwuanbl. OcHoBHble MeTOAbI nony4yeHunsa n HanpasneHuns npakTnyeckoro
NCNonb30BaHWMA.

5. HaHomatepuanbl Ha ocHoBe 6110K-cononnMMepoB. Bo3MOXHOCTU NPaKTUYECKOro UCMONb30BaHUS.

6. CynpamonekynsipHble CTPyKTypbl. CTPYKTYpbl C NepexoaHbiMi MeTannamu. JeHopuTHble
Monekynbl. CynpamonekynsipHole aeHapuMepbl. BO3MOXHOCTM NPakTUHeCKOro UCMoNb30BaHUS.

7. HaHocTpykTypupoBaHHble Matepuasnbl. OCHOBHbIE METOAbBI MONYYEHWS 1 HANpaBneHus
NPaKTUYECKOro NCNoNb30BaHUS.

8. brnonornyeckne HaHomaTepuansi.
9. MopwucTble HAHOCTPYKTYPbI. MeToabl NONy4eHNst U BO3MOXHOCTU NPakTUYECKOro NCMONb30BaHMS.

10. KBaHTOBbIE TOYKWN, KBAHTOBbIE NPOBONOKN N KBaHTOBbIE KONMOALbI. OcHoBHble npuHUUNbI
NPUroToBneHNsA KBaHTOBbIX HAHOCTPYKTYP.
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11. HaHO3nekTpoHMKa Kak 0HO N3 HanpasneHUin NPUMEHEHNS HAHOTEXHONOTUTA.
12. Ponb HaHOTEXHONOrMM B pasBnTum OOTOHUKMN.

13. MNprMeHeHne HaHOMaTepranoB B MeANLIMHE N BMONOrNN: XMPYPrUYECKNiA U CTOMaTONOMMYECKITA
WHCTPYMEHTapuUM, OnarHocTuka, UCKyCCTBEHHbIE OpraHbl 1 TKaHMW.

14. TpYMeHeHNe HaHOCTPYKTYP B XUMUW N XMUMUYECKOA TexHoNnormm. Katanua Ha HaHo4YacTuuax.

15. Na3o0andpy3noHHoe pasaeneHne ra3oBblX CMECEN C UCNOMb30BaHNEM MOPUCTBIX
HaHoOMaTtepwnanos - "MONeKynspHbIX CUT".

16. MprMepbl KOHCTPYKLMOHHbBIX Y1 MHCTPYMEHTANbHbIX MAaTEPMANoB, N3roTOBMEHHbIX C
NCMNONb30BAHNEM HAHOTEXHONOTUIA.

17. HaHOoKOMN0O3uTHbIE Matepuanel. Knaccudgumkaums HAaHOKOMMNO3UTOB (MO XMMUYECKOM Npupoae
MaTpuLbl, NO hopMe 1 xapakTepy HanonHUTenen n3 HaHo4YacTuy 1 ap.).

18. HaHoKOMMNO3UThI. O6uw|e MeTOoObl MNOJly4eHNA HAHOKOMIMO3NUTOB, BOBMOXHOCTU NpakTn4eckoro
MCNonb30BaHMA.

19. HaHo3HepreTuka. Bo3aMOXHOCTN NCNOIb30BAHUS HAHOTEXHONOMNIA ANS CO34aHNS TOMNBHbIX
9/IEMEHTOB N YCTPOWNCTB ANS XPAHEHNS SHEPTUN.

20. HaHO3nekTpoMexaHM4eCcKne CUCTEMbI: HAHOMALWWHBI U HaHONPUOOopPBLI. MPUHLUMALI N3roTOBNEHNS,
BO3MOXHOCTUN NMPUMEHEHNS.

21. HaHoTexHonorms. OCHOBHbIE TEXHONOMMYECKNE NPUHLUUNBI: "CBEPXY-BHU3" 1 "CHN3Y-BBEPX".
MexaHn3mbl camoopraHmsaunu.

22. dusnyeckme MeTobl CMHTE3a HAHOMOPOLWKOB (METOL, 3NEKTPOB3PbIBA, MEXAHNYECKOE U
yNbTPa3ByKOBOE AMCMNEPrUpPOBaHIME).

23. XMunyeckne Metobl CUHTE3a HAHOMOPOLLKOB.

24. MeTofbl NONy4YeHMs CTPYKTYpUpoBaHHbIX HaHoMatepuanos. CywHocTb MeTona [nentepa.

25. Metoqbl nony4eHms CTPyKTypupoBaHHbIX HAaHOMaTtepunanos. VIHTeHCMBHasA nnactmuyeckas
negoopmauums.

26. MeToabl nony4eHns CTPYKTYPUPOBAHHbIX HAHOMaTepmnanos. XMMM4Yeckoe ocaxgeHne n3 rasosom
goasbl, Pursnyeckoe ocaxeHne n3 ra3osor pasbl, NOHHO-Ny4eBas UMNNaHTauns.

27. SﬂeKTpOHHaFI MUKPOCKOMNMNA Kak MeTo nccnenosaHmna HaHoMatepuanos. BoaMoxHoCTU U
orpaHuny4eHmnsa mMetona.

28. TeMnnaTHblii CMHTE3 HAHOMaTepPWanoB 1 HAHOCTPYKTYp. MNoaxoabl, OCHOBAHHbIE HA NPUHLUMMNE
camoc6opkum.

29. NneHoYHbIE TEXHONOrMN NONYYEHNS HAHOMATEPMANOB (XMMMYECKOE OCaXAeHNE U3 ra3oBov
gasbl (CVD), domsnyeckoe ocaxaeHne ua razosom ¢asnol (PVD), anekpoocaxaeHue,
MNOHHO-Ny4YeBas aNUTakCus, 30Nb-refib OCaXaeHune).

30. MeToabl NOAy4eHMs HAHOMATEPUANOB, KOTOPbIE KNACCUULMPYIOTCS Kak AucnepraunoHHbIe
mMeTonbl ("cBepxy-BHM3").
31. Metogbl nony4eHms HaHoOMarepuanos, KOTOpPble KNacCuuumnpyoTca Kak KOHOEeHCaUNOHHbIe
meTonbl ("CHM3y-BBEPX").

32. CkaHupytoLas 30H10Basi MMKPOCKOMMUS, Kak MeTo, UCCNnenoBaHns HaHomatepmanos. MpuHumn
pPaboTbl 6NMXHENONBbHOr0 ONTUYECKOr0 MUKPOCKOMA.

33. CkaHupytoLas 30Ha0Bas MMKPOCKOMMS, Kak METOL CCNenoBaHNs HaHoMatepmanos. MpuHumn
paboTbl aTOMHO-aACOPOLIMOHHOr0 MMKPOCKONa.

34. CkaHupytoLlas 30HO0Basi MUKPOCKONMWS, Kak MeTo uccnenoBaHusi HaHomatepwuanos. MpuHumn
pPaboTbl CKAHMPYOLWEro TYHHENbHOro MUKPOCKOoNa.

35. [JononHuTenbHble BO3MOXHOCTW MeTo4a 30HO0BOVM MUKPOCKOMMUN: aTOMHblE MaHUMNYNALUN Y
HaHonuTorpagus.

36. Ma30B0-anCcoOpPOLMOHHbBIN METOA ONPeaeNneHNs yaeNnbHON NOBEPXHOCTN MOPOLLKOB.

37. Vicnonb3oBaHne MeToaa MasnoyrioBoro paccesHNsS HEMTPOHOB U PEHTIFEHOBCKMX NyYeii Ans
ncecnenoBaHns HAHOOOBHEKTOB. BO3MOXHOCTM 1 OrpaHMyeHns Metoaa.

38. CUNoBO HAHOTECTUHT NMOBEPXHOCTU KaK MeTOA N3Y4YEeHUS MEXaHWYECKMX CBOMCTB HAHOCTPYKTYP.
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39. CnekTpockonunyeckne MeToabl MccrnenoBaHns HaHoMmatepuanos. CnekTpockonums
KoMOuHaLMOHHOro paccesiHns. MeccbayapoBckas cnekTpockonus. MeTon siiepHOro MarHUTHOrO
pe3oHaHca. Bo3MOXHOCTV U orpaHnyYeHns MeToaoB.

40. CnekTpockonuyeckmne MeToabl uccnefoBaHns HaHomarepmanos. CnekTpockonus
peHTreHosckoro nornoweHunsa (EXAFS, XANES). Metoabl POC, YOC, Oxe-cnekTpockonumu.
B03MOXHOCTU 1 OrpaHnyeHns aHHbIX METOO0B.

41. Ocobble cBOCTBA BewecTBa B HAHOMETPOBOM JMana3oHe pasmepoB. Pa3mepHble apdpekTbl B
HaHOCUCTEMax: UCTUHHbIE, TpMBUAsNbHbIE. [1PUYNHBI UX BOSHUKHOBEHMS.

42. TepMmognHammka NnoBepxHOCTU. TepMoanHamMmyeckne goyHKLMN NOBEPXHOCTM. MNoBepXHOCTHAs
SHEprns N NOBEPXHOCTHOE HATSXEHNE.

43. Ocobble cBoicTBa NOBEPXHOCTU. [1OBEPXHOCTb B 30HHOM Moaenn. VIckpnBneHme 30H.
CoctosHus n yposHu Wokknn n Tamma.

44. OCHOBbI (P3NYECKOW XUMUN HAHOCUCTEM; YPaBHEHNS N XapakTEPUCTUKM YCOBUIA
TEPMOANHAMMNYECKOW CTABMNIBHOCTY MEXMasHbIX rpaHnLL B HAHOCUCTEMaX; 0COOEHHOCTH
MOBEPXHOCTHbIX MPOLLECCOB B HAHOCTPYKTYpaXx.

45. CTpyKTypHble Nepexodbl B HaHOMaTepuanax. TepMoaMHaMmnieckoe 06 bSCHEHNE BO3MOXHOCTY
cTabunnsaumm HepaBHOBECHbIX CTPYKTYP [ONs BEWECTB B HAHOPA3MEPHOM COCTOSIHUN.

46. BnusiHue pa3smepa 4acTuL, BEIWECTBA HAa NapaMeTpbl KPUCTaNIMYECKO peleTkn. Bo3aMoxHble
00 bACHEHNS [AHHOIO SABNEHUS.

47. 3aBNCMMOCTb TeMnepaTtypbl 0a30BbIX NEPEX0A0B OT pa3mMepa YacTuL BewecTsa.

48. /I3MeHeHMe TennoeMKoCTM BELWECTB B 3aBUCUMOCTM OT pa3mepa Yactul. O6bsiCHeHe gaHHOro
SABNEHUS.

49. [Incpdoysnsa B HaHOMaTepmanax.
50. 3aBMCMMOCTb BENNYUHBI MOHHOM MPOBOAMMOCTU OT AMCNEPCHOCTN MaTepuana.

51. HaHokoMno3uTbl. HAHOKOMMO3MTHBIN 30OEKT B 31EKTPOMNPOBOAHOCTN (0O BSCHUTL HA NpUMeEpe
WOHHOM NPOBOANMOCTM CUCTEM COCTaBa "MOHHAs COMb - HAHO-okcua").

52. OBTEKTUKN, KAK MUKPOreTeporeHHble CBA3HO-ANCNepPCHble HaHOCUCTeMbl. CynpamonekynspHas
KOHLENUUs 3BTEKTUK.

53. Ancopbums tuna "Teepnoe/Teepaoe”. Aore3anoHHas Teopus KOHTakTHOrO Nas/eHus.

54. Mpobnembl yCTOMYMBOCTM HAHOYACTML, 1 MX accoLmMaToB; oakTopbl, 0bycnasnueatowme
ctabunbHocTb. Cnocobbl cTabunmaaunm HaHoYacTuL,.

55. rlpl/I‘-II/IHbI HU3KOW yCTOVIHMBOCTM BeleCTB B HAHOKpUCTanmm4eCckoM COCTOAHNN. TexHonormm
cTtabunmnsaummn popmbl 1 pa3mepoB HAHOKPUCTANNNTOB.

56. HeaBTOHOMHbIE MeX(a3Hble COeANHEHMS, X PONb B OOPMUPOBAHNM TPAHCMOPTHBLIX CBOWCTB 1
peakLNOHHOK CNOCOBHOCTN.

57. MarHutHble HaHoMaTepuarnbl. BnusiHne pasmepa YyacTubl Ha MarHUTHble CBOMCTBA
deppomarHeTkoB. OCHOBHbIE MapaMeTpbl, 3aBUCSILLME OT Pa3MepPHOro gpaktopa.

58. MonynpoBoaHMKoBble HaHOMaTepuanbl. OCOBEHHOCTN 30HHO CTPYKTYPbl METANOB U
NONyNpPOBOAHNKOB B HAHOKPUCTANIMYECKOM COCTOSIHUAN.

7.1. OcHOBHas nuTteparypa:

1. KypamwuH A.N., CannH A.B. OCHOBbI TEXHOXMMUYECKMX pacyeToB. - KazaHb, 2012
2.KysHeuosa V.M., Xapnamnugm X. 9. Obwas xummnyeckas TexHonornst. OCHOBHbIe KOHLEeNUun
npoekTupoBaHus XTC. - 2-e nag., nepepad. - Cl16.: NaHb, 2014. - 384 c.
http://e.lanbook.com/books/element.php?pl1_id=45973

3.Xapnamnnan X.9. Obwas xmmmnyeckas TexHonorns. Metooonornsi NpoekTMpoBaHus
XUMUKO-TEXHONOMMYECKMX NPOLECCOB. - 2-e u3a., nepepab. - Cl6.: JlaHb, 2013. - 448 c.
http://e.lanbook.com/books/element.php?pl1_id=37357

4. 3akreiim A.KO. Obwas xummnyeckasi TEXHONOrUsi: BBeIeHNe B MOAENNPOBaHNE
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XMMUKO-TEXHONOMMYECKMX NpoLeccoB: y4eb. nocobue [SnekTpoHHbI pecypc] / A.lO. 3akreim. - 3-e
n3g., nepepab. n gon. - M.: Jloroc, 2012. - 304 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=468690

7.2. JlononHuTenbHasa nuteparypa:

1. l'ymepos A.M. Matematnyeckoe MogennpoBaHne XMMNKO-TEXHONOMMYECKNX NpoLeccos. -
CaHkT-lMeTepbypr: JlaHb, 2014. - 2-e n3a, nepepad. - 176 c.
http://e.lanbook.com/books/element.php?pl1_id=41014

2. Camonnos H.A. MNpumepsbl 1 3agayun no Kypcy '‘Marematunyeckoe MmogenvmpoBaHue
XMMUKO-TEXHONOrMYeckmx npoueccos'. - CaHkT-MNetepbypr: JlaHb, 2013. - 3-e uag, ucnp. 1 oon. -
176 c. http://e.lanbook.com/books/element.php?pl1_id=37356

3. ABepyeHkos, B. . OcHoBbl MaTeMatn4eckoro MoAeNMPOBaHNS TEXHUYECKNX CUCTEM
[anekTpoHHbIN pecypc] : y4eb. nocobue / B. V. ABepyeHkos, B. IN. depopos, M. J1. Xeiidpeu. - 2-e
nag., crepeotun. - M. : ®JIMHTA, 2011. - 271c.

Pexwum goctyna: http://znanium.com/bookread.php?book=453870

7.3. UHTepHeT-pecypcChbl:

Buoeo-nekumm no XMMmMYeCKon MHXEHEPUN -
http://www.learnerstv.com/Free-Engineering-Video-lectures-ltv192-Page1.htm

OCHOBHbIE KpUTEPUWN ONS TEXHONOMMYECKOro pacyeTa -
http://www.chem.msu.ru/rus/journals/membranes/17/html/mb_174.pdf

OCHOBbI TEXHONIOTMYECKMX pacyeToB B HedpTenepepaboTke N HePTEXMMUN -
http://sinant.ucoz.ru/load/neftepererabotka/osnovy_tekhnologicheskikh_raschetov_v_neftepererabotke_i_n

TexHoxnMmyeckme pacyetbl -
https://eknigi.org/nauka_i_ucheba/177121-tehnohimicheskie-raschety.html

XuMmundyeckas nHxeHepus - http://che.engin.umich.edu/

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHune ancumnnanHbl "OCHOBbI TEXHOXUMNYECKUX paCl-IeTOB" npeanonaraeTt UCnoJib3oBaHNE
cnepnywouero martepumalibHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YNpaBs/eHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BUAeo 1 ayamno
NHpopMauun, NoNy4eHNs 1 nepenadn dNEeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELMIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOeKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TaKXEe MHTEPAKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 DOCTYNHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe OCHaleHa WMpPOoKOMOI0CHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

Heobxogumas nutepatypa, obopynoBaHue onsi nokasa npeseHTtauuii.
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Mporpamma omcumnnnmHbl "OCHOBbI TEXHOXMMUYEeCKMX pacyeTos"; 04.03.01 Xumns; foueHT, K.H. (goueHT) KypamwuH A.W. , BOUEHT, K.H.
CanuH A.B.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHno 04.03.01 "Xumua" n npodounio NoarotoBkM AHanMTnyeckas Xumns .
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CanvH A.B.

ABTOpP(bI):
KypamwuH A.W.
CanuH A.B.

PeueH3eHT(bl):
["anknH B.WA.

PernctpaunoHHbii Homep 728016

Ctpanunua 14 n3 14.
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