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KypamwuH A.W. , poueHT, k.H. CanvH A.B.

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

JaHHas yyebHas gucuunnnHa BkntodeHa B pasgen " 51.6.13 OucumnnunHbel (Mogynn)" OCHOBHOA
obpasoBaTtenbHol Nporpammbl 04.05.01 dyHoaMeHTanbHas 1 NpuknagHas XMuMms 1 OTHOCUTCS K
6a3oBoli (obwenpodoeccmnoHanbHoit) yactn. OceamBaeTcs 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:

LLincpp komneteHumu npuoﬁpepf:::avc:?ggm?ﬂenum

OK-7

(OBLLEKyNbTYPHBIE FOTOBHOCTbIO K CAMOPAa3BUTMIO, camopeannsaumm,

KOMNETEHLIN) MCNONb30BaHMIO TBOPHYECKOrO NOTEHUMana

OrliK-1 CNoCcobHOCTbIO BOCMPVHUMATL, pa3BuBaTh U NCMONb30BaTb

(npodhbeccuoHanbHbie TEOPETMYECKME OCHOBbI TPAAVLMOHHbBIX 1 HOBbIX PA3aenoB

KOMMETEHLMN) XMW NPY peeHnr NpoecCnoHanbHbIxX 3anay
CNOCOBHOCTLIO pewwaTh 3aaa4m NPoteCcCUoHanbHoM

OMNK-4 NeATeNbHOCTI Ha 0CHOBE MH(POPMALIMOHHON 1

(MPOCDECCMOHATNbHBIE 6rbnmorpadunyeckomn KynbTypbl C NPUMEHEHNEM )

KOMMETEHLN) NHGOPMALNOHHO-KOMMYHUKALNOHHBIX TEXHONOMMIA 1 )
BbIYUCNINTENbHbIX CPEACTB C Y4ETOM OCHOBHbIX TpeboBaHWiA
MHCPOPMALIMOHHON 6e30MacHOCTH

OlK-5 CnocoBHOCTLIO K NoncKy, 06paboTke, aHann3y Hay4Ho

(npodhbeccuoHanbHbie NHGopMauUn 1 OOPMyNNPOBKE HA MX OCHOBE BbIBOLOB U

KOMMETEHLMN) NpennoXeHni

NnK-3 BNafeHneM CUCTEMON PyHOAMEHTANbHbIX XMMUYECKNX MOHATUI

(npodhbeccunoHanbHbie N METOO0NOrMYECKUX aCNEKTOB XMMUW, (DOPMaMM U METOLAMM

KOMMeTeHLMN) Hay4HOro No3HaHms
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LLincpp komneteHumu npwoGpePE:::ag(ﬁgngTeHum
k-6 PV TIBHMPOBENMM MECAGAOBBHMR, MOMYSGHMM 1 OBPABOTKE
%‘:ﬂ?_gfg:;ﬁ:f”bwe pcpasyanaTc?B Hay4YHbIX SKCI'IepI/IMeH’TOB, éléope, qﬁpagome,
XpaHeHuK, NpeacTaBneHny 1 nepenaye Hay4yHoin nHpopmauum
nK-8 BlafeHNEM OCHOBHBIMU XMMUYECKUMU, OU3NYECKMI 1
(NpodpeccuoHanbHble TEXHUYECKMMM acrnekTamm XMMUYEeCKOro NPOMbILIEHHOTO
KOMMEeTeHLN) NMPON3BOICTBA C Y4ETOM CblPbEBbIX 1 HEPreTn4Yeckmx 3aTpar

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE 32KOHbI, NleXalune B OCHOBE /0ObIX TEXHOXMMMUYECKUX PACYETOB (COXPaHEeHMs Macehl 1
3HEeprum), ycnosusi peannsaumm n TeEXHONOrM4Yeckoro 0gOPMIEHNM NPOLIECCOB, NeXalimx B OCHOBE
MPOMBILNIEHHOrO MONYYEHUSI BAXHEWILNX HEOPraHNYEeCKNX U OpraHn4yeckux NpoaykToB
KPYMHOTOHHaXHbIX XMMUYECKIX NPON3BOACTB.

2. IONXEeH yMeTb:

npasunbHO NPOM3BOANTbL B3ANMHOE KOHBEPTUPOBAHNE PU3NKO-XMMUYECKUX BENNYMH B
pasmepHocTn cuctembl C/ 1 B pa3MepHOCTH, NPUHATON ANS TEXHOXMMUYECKUX pacyeToB; NPOBOANTb
BblYMCNEHME N MPUBOANTL KOHEYHbIA OTBET B COOTBETCTBUM C Npasmnamy paboymx pacyeToB C
NCNONb30BaHNEM HEOOXOAMMOro KONMYECTBA 3HaYaWmMX LMdp; caMocTosATeNbHO noabvpartb
anropuTM peLleHns 3anadu.

3. 0ONMXeH BnaneTb:

BNafgeTb OCHOBHbLIMU (PU3NKO-XUMNYECKNE 3aKOHOMEPHOCTSIMU, NeXallM B OCHOBE Masio- 1
KPYMHOTOHHaXHbIX XMUYECKUX MPON3BOACTB Kak B paMkax OTAEe/bHbIX CTAANA TEXHONOrMYEeCKmX
MPOLECCOoB, Taky 1 Ha YPOBHE KOMMAEKCHOro Noaxoa K Konm4yecTBEHHOMY aHannay MatepuanbHOro
N 3HepreTnyeckoro banaHca XMMM4ecknx NPON3BoACTB LEenoyke "NepBUYHOE Cbipbe - FoToBas

npoaykums"

4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FTOTOBHOCTb:

noabopa 1 peleHnsi MaTeMaTuko-or3nKO-XMMMYECcKpoin Mogeny ansi NpoBeAeHNs pacyeToB
MatepuanbHOro 1 aHepreTnyeckoro 6anaHca 6a3oBbIX XMMUYECKNX MPON3BOACTB, BNAAETh HaBbIKaMK
TEOPEeTMYecKon pa3paboTkm HOBbIX XMMUYECKUX MPONU3BOACTB NCXOAS U3 [OCTYMHbLIX MCTOYHUKOB Kak
Ha OCHOBaHWM MOWCKa 1 aHann3a Hay4HO-TEXHUYECKOMN NnTepaTypbl, B TOM YMC/e U C
NCMONb30BaHNEM 3NIEKTPOHHbIX MCTOYHUKOB UHGPOPMaLIAM

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOayns
Obwas Tpya0eMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLMMANHBI 3a4€T B 7 CEMecTpe.

CyMMapHOo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCcTBO ANs AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTbl Mo AUCLMUNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA
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Buabl v yachbl
Paagen ayAuTOpHON paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N ,ﬂuﬁrunnunu/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
onyns
MpakTnueckuelllaboparopHole
3aHATUSA paborbl

Nexkunn

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

Tema 2.
dunsnko-xmmmnyeckmne
OCHOBbI
2.[TexHoxummnyeckmnx 7 5-8 0 8 0
pacyetoB. OCHOBHblE
3aKOHbI U
3aKOHOMEPHOCTM.

Tema 3. Boibop u
060CHOBaHWE CbIPbEBOWA
6a3bl Ha OCHOBE
3.[TexHonorn4yeckux n 7 9-10 0 4 0
9KOHOMUMYeCKInx
Kputepues.

YCTHbIN onpoc

YCTHbI onpoc

Tema 4. MeTtoon4yeckue
OCHOBbI COCTaBNEHNS
mMarepuasnbHbIX U
4.|aHepreTn4eckmnx 7 11-12 0 4 0
6anaHcos
XUMUKO-TEXHONOMMYECKNK
npouecCcos.

Tema 5.
XUMUKO-TEXHONOrn4yeckue
5.[npouiecchbl 1 KX 7 13-14 0 4 0
OCHOBHbIE

3aKOHOMEpPHOCTW.

Tema 6. MeToq pacyeTta
npouecca
pekTugomnkauum
OVHAPHbIX CUCTEM C
ncrnonb3oBaHnem
6.[rpadonyeckoro 7 15-16 0 4
oTobpaxeHus
3aBUCMOCTU
COCTaB-CBOWCTBA
OBYXKOMMOHEHTHOW
cMecw.

YCTHbIN onpoc

YCTHbI onpoc

0 YCTHbIV onpoc
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Buabl 1 yachbl
Pasgmen ayauTopHoOW paboTbl,
N OvcumnnuHbl/ Cemecrpcgzggrga nx T?Xﬂgg:;)ocm Telqll(l.cl).l.:Tt: SE:IZPMH
Moayns Nekumu MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
Tema 7.
Wcnonb3oBaHne
nepcoHanbHbix 9BM B
TEXHOXUMUYECKINX
pacyertax. [MnucbmeHHas
7.|Mcnonb3oBaHmne 7 17-18 0 4 0 paboTta
npoctenwunx freeware
nporpamm ChemRef PC
1.0, Chemix V2.01,
Chemical Equation
Expert 2.00
_ Tema . NITorosas v 0 0 0 3avet
doopma KOHTpoOnsA
Ntoro 0 36 0

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. Tunbl BEINYUH, NPUMEHSIIOLLLUXCA B TEXHOXMMUYECKUX pacuyeTax.
npakTnyeckoe 3aHsitne (8 yaca(os)):

Tunbl BENNYMH, NPUMEHSIIOLLMXCSA B TEXHOXMMUYECKMX pacyeTax, X COOTHOLWEHME C eanHMLaMK
cucTtembl CY, npaBuna B3avMHOro KOHBEPTUPOBAHNS TEXHOXUMUYECKUX BENNYMH B PA3MEPHOCTb
cuctembl CM. OCHOBbI METPOOTUM B TOYHOCTW OCYLLECTBNEHUS BbIYUCTUTENBHBIX AEACTBUIA.
MpaBuna paboTbl CO 3HAYaWMMM Ldopami.

Tema 2. PU3NKO-XUMUYECKME OCHOBbI TEXHOXUMUYECKMNX pacyeToB. OCHOBHbIE 3aKOHbI U
3aKOHOMEPHOCTM.

npakTudeckoe 3aHsitne (8 yaca(os)):

DN3NKO-XMMMNYECKNE OCHOBbLI TEXHOXUMNYECKUX pac4eTos. OCHOBHbIE 3aKOHbI U 3aKOHOMEPHOCTN,
npuMmeHsarLwmnecs npun nposegeHnm TEXHOXNMNYECKNX BblYUCNEHWN. rpaHI/ILI,bI NPUMEHNMOCTN
OCHOBHbIX 3aKOHOB U 3aKOHOMepHOCTeI7I. Cnocobbl Cnonb30BaHNS I'IpVI6ﬂI/I)KeHHbIX BblYMCNEHNN N
gonyueHunsd, nexawme B OCHOBE TeOpun ﬂpVI6J'II/1)KeHHbIX BblYMCNEHWNA.

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

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

Bbibop 1 06ocHoBaHME CbipbeBOit 6a3bl HA OCHOBE TEXHONMOMMYECKUX U 9KOHOMMYECKMX KPUTEPUEB.
TEexHUKO-aKOHOMMYECKME NoKasaTeny XMMUYECcKX Npou3BoACTB

Tema 4. MeToguyeckue OCHOBbI COCTaB/IEHUSA MarepuanbHbIX N 3HEepreTu4eCcKunx 6anaHcoB
XUMUKO-TEXHOJIOrM4eCKnx npoueccos.

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

.XUMUKO-TEXHONOrMYECKME MPOLIECCHI 1 MX OCHOBHbIE 3aKOHOMEpPHOCTM. MeToanyeckne OCHOBbI
COCTaBNEHUsi MaTepuanbHbIX U SHEPreTUYeckux 6anaHcoB XMMUKO-TEXHONOMMYECKMX MPOLIECCOB.
PacueT matepuanbHoOro u aHepreTnyeckoro 6anaHca npouecca CMHTE3a aMMmaka.

Tema 5. XuMuko-rexHonoruyeckume npoL,eccbl U UX OCHOBHble 3aKOHOMEPHOCTW.
npaktnyeckoe 3aHsitne (4 4aca(os)):

XVMMUKO-TEXHONOrMYeCcKme npoLecchl N X OCHOBHblE 3aKOHOMepPHOCTU. MeToanyeckne OCHOBbI
COCTaBNIEHUS MaTepuanbHbIX N SHEPreTUYEeCcKx HanaHCoB XMMMKO-TEXHONOMMYECKMX NPOLIECCOB.
MaTepuranbHbIi 1 3HepreTuyecknii 6anaHc OCHOBHbIX CTaAWiA MPON3BOACTBA CEPHON KUCNOTHI.

Tema 6. MeTopn, pacuerta npouecca pektudpukaumm 6MHapHbIX CUCTEM C UCMOJIb30BaHMEM
rpaconuyeckoro otobpaxeHUs 3aBUCMMOCTU COCTaB-CBOMCTBA ABYXKOMMOHEHTHOW CMECH.

npakTundeckoe 3aHsitne (4 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 7113017 5AE
CtpaHnua 6 ns 13. il YHI:I

S OEALIK G
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XVIMUKO-TEXHONOrM4yeckme npoLecchl N X OCHOBHblE 3aKOHOMepHOCTU. MeToanyeckne OCHOBbI
COCTaBNEHUsI MaTepUanbHbIX N S3HEPreTM4yeckux 6anaHcoB XMMNKO-TEXHONOMMYECKMX MPOLLECCOB.
MeTon pacyeTa npouecca pekTudomkaumm GHapHbIX CUCTEM C UCMONb30BaAHMEM FPaddUHECKOro
oToOpaxeHnst 3aBNUCUMOCTM COCTaB-CBOWCTBA ABYXKOMMOHEHTHO CMECHU.

Tema 7. Ucnonb3oBaHue nepcoHanbHbix 9BM B TexHOXxMMnyeckux pacyerax. Ucnonb3osaHue
npocrenwmx freeware nporpamm ChemRef PC 1.0, Chemix V2.01, Chemical Equation Expert
2.00

npaktudeckoe 3aHsitne (4 yaca(os)):

Vicnonb3oBaHne nepcoHanbHbix 3BM B TexHOXMMmnyeckumx pacyetax. icnonb3osaHne NnpocTenwmnx
freeware nporpamm ChemRef PC 1.0, Chemix V2.01, Chemical Equation Expert 2.00 ons
onpeneneHns MonekynspHbIX Macc, NPOLEHTHOro Codep>XaHns 3N1eMeHTOB B BELLECTBE,
onpegneneHns cogepxaHns pacTBOPEHHOro BeLWecTsa B pacTBoOpe M nepexona OT 04HOro tmna
KOHLIeHTpauun K gpyromy.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSATE/IbHOM paboTbl AUCLUMNINHBI (MOLYNSA)

Buabl
N Paspen Cemecp Henens | camocTosTenbHow [TpynoeMKocTb ;ﬂ%‘é’;{ﬁ:ﬁﬁﬂﬂﬁ
AducumnnuHel cemecTpa paborthbl (B yacax) pa6oTb
CTYOEHTOB
Tema 2.
DU3NKO-XMMMYeckme
OCHOBbI
2.[TEXHOXMMMYECKMX 7 5-g |[OAroToBKA K 6 YCTHbI ONpocC
pacyetoB. OCHOBHbIE ycTHOMY onpocy
3aKOHbI 1
3aKOHOMEPHOCTH.

Tewma 3. Boibop n
060CHOBaHWe CbIpbeBOiA
6a3bl Ha OCHOBE
3.|TEXHONOrN4eckKnx n 7 9-10
9KOHOMUYECKUX
KpUTEepueB.

noaroToBka K

YCTHOMY OMpOCy 6 YCTHbIA ONpoC

Tema 4. Metooun4yeckune
OCHOBbI COCTaBNEHNs
MaTepuanbHbIX U
4.|3HepreTn4eckmx 7 11-12
6anaHcoB
XUMUKO-TEXHONOMNYECKNK
npouecCcos.

Tema 5.
XUMUKO-TEXHONOrNYeckune
5./npouecchl 1 nx 7 13-14
OCHOBHbIE

3aKOHOMEPHOCTH.

noaroToBka K 6

THbIM ON
YCTHOMY Onpocy ye onpoc

noaroToBka K

YCTHOMY Onpocy 6 YCTHbIA ONpocC
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 6. MeToq pacyeTa
npouecca
pekTugomkKaLmnm
OMHAPHBIX CUCTEM C
NCronb3oBaHneM
6./rpadgonyeckoro 7 15-16
oTobpaxeHns
3aBUCUMOCTU
COCTaB-CBOWCTBA
JBYXKOMMOHEHTHOM
cmecu.

Tema 7.
Vicnonb3oBaHue
nepcoHanbHbix 9BM B
TEXHOXUMUNYECKUNX
pacyeTax. noaroToBka K
7.|cnonb3oBaHne 7 17-18 [nucbMeHHON 6
npocTenwux freeware pabote
nporpamm ChemRef PC
1.0, Chemix V2.01,
Chemical Equation
Expert 2.00

NTtoro 36

noaroToBka K 6

THbIN ON
YCTHOMY Onpocy ye onpoc

NMCbMEHHas
paboTta

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hopMbl 06yUYeHUs

B pamkax kypca "OCHOBbl TEXHOXMMYMECKUX pacyeToB" npeanonaraeTcs UCnonb3osaTb cneayrowme
obpazoBatefibHble TEXHONOMUN: CNONb30BAHNE KOMMbIOTEPHBIX CUMYNSALNIA NPOMBbILWNEHHbIX
NPON3BOACTB, peleHne 3a8ay 1 3a8aHnin anropuTMUYECKOro Tuna no Teme Kypca, nposeneHue
poneBow urpbl No Teme: "PaspaboTka MOAENU MPOMbIWIEHHOMO NPOM3BOACTBA", B KOTOPbIX Pa3HbIM
rpynnam yyawmmcs NnpeactonT BeICTYNUTb B pOonu "akcnepToBs”, paspabatbiBatolwmnx Hanbonee
onTUManbHble Cnocobbl MPOMBILWAEHHOrO MPON3BOACTBA MHHOBALMOHHbBIX XMMUYECKUX U
HaHOTEXHOMOrM4eCcKnx NPOayKTOB.

CamocToaTenbHas paboTa BKNoYaeT BbINONHEHNE KAYECTBEHHbIX 3a4a4, HanpruMep NpeanoXnTb
TEXHONOTMYECKYO CXeMY OYUCTKU HECPTU OT CEPHUCTBIX COeAMHEHWNI, CXEMY MONYyYeHNs
aueTuUncCannuUMIOBO KMCNOTbI, MONYyYEHNE BaHWIMHA N3 NPOLYKTOB NEPBMYHOWN NepepaboTkm HedoTu
M Op. @ TakXe KONMYECTBEHHbIX 3a4a4 Ha COCTaBNEeHe MaTtepranbHOro n Tennoeoro banaHca
XMIMUYECKMX MPOM3BOACTB, TAKUX Kak MpOM3BOLACTBO aMMuMaka, CepHON KMCNOoThl, MpoLecca
pekTndoukaumn

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMIMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Tunbl BE€JINYUH, NPNMEHALLNXCA B TEXHOXUMNYECKUX pacyeTax.

Tema 2. PU3UKO-XUMUYECKUE OCHOBbI TEXHOXMMMYECKUX PacyeTos. OCHOBHbIE 3aKOHbI U
3aKOHOMEpPHOCTMW.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:
MoaroToBka K yCTHOMY OMPOCY: OCHOBHbIE TEXHONOrMYECKMEe NnokasaTeny u MeTobl X ONpeneneHus.

Tema 3. Bbibop n o60cHOBaHMe CbipbeBOW 6a3bl HA OCHOBE TEXHONIOTMYECKUX U
3KOHOMMUYECKUX KpUTepues.
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

MoAarotoBka K yCTHOMY OMNPOCY: Cnocobbl BbipaXXeHMs KOHLEHTPaUuii U cocTaBa ra3oobpasHbiX,
XWOKUX 1 TBEPAbIX BEWECTB AN151 MPOBEOEHNS TEXHOXUMNYECKMX PACHETOB.

Tema 4. MeToanyeckue OCHOBbI COCTaB/IEHUSA MaTtepuasibHbIX N dHepretTn4eckmnx 6anaHcoB
XUMUKO-TEXHOJIOTrN4YeCKuUxX rnpoLeccos.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MoAarotoBka K yCTHOMY OMPOCY: NOHSATUE MaTepuanbHOro 1 TennoBoro 6anaHcos
XUMUKO-TEXHONOrMYECKUX NMPOLIECCOB.

Tema 5. XuMuKo-TexHonormyeckume npoueccbl U UX OCHOBHble 3aKOHOMEPHOCTW.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

MoaroToBka K yCTHOMY OMPOCY: NokasaTeNn XMMUKO-TEXHONOMMYECKOro NpoLecca - pacxoaHble
KO3pPULINEHTBI, KOHBEPCUS, CENEKTUBHOCTb, BbIX04 NPOAYKTa, MPON3BOANTENBHOCTb, MOLHOCTb,
WHTEHCUBHOCTb

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

YCTHbIi ONPOC , NPMMEPHbIE BOMPOCHI:

MoarotoBka K YCTHOMY OMpPOCY: Npasuna rpadonyeckoro pac4yeTta NpoLeccoB pekTudukaumnm
OUHAPHBIX CUCTEM

Tema 7. Ucnonb3oBaHue nepcoHanbHbix ABM B TexHOXMMnyeckux pacyertax. UcnonbaoBaHue
npocrenwmx freeware nporpamm ChemRef PC 1.0, Chemix V2.01, Chemical Equation Expert
2.00

NMMCbMeHHas pa60Ta , MPUMEPHbIE BOMPOCHI:

MonroToBka k NMMCbMeHHO paboTe: 1. CocTaBneHme maTepranbHOro 1 TennoBoro 6anaHcos
NPOV3BOACTBA CEPHOM KNCNOTbI KOHTakTHM crnocobom. 2. CocTaBneHne MatepmanbHOro U TEMN0BOro
H6anaHcoB Npoun3BoACTBa aMMmnaka. 3. PacyeTt npouecca pekTugukaumm GMHapHbIX CUCTEM C
NCMONb30BaHNEM rpac4eckoro 0TobpaxeHns 3aBUCUMOCTI COCTaB-CBOMCTBA ABYXKOMMOHEHTHOM
cMmecu.

Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:
[MpnMepHbIA NepeyYeHb BONPOCOB K 3a4eTy

1. OCHOBHble Knaccbl HAHOPAa3MEPHbIX CUCTEM (MEPEYNCINTL, OXapakTepn3oBarhb).

2. HaHoTtpy6ku 1 nx cBoitcTea. Vicnonb3oBaHne HaHOTPYOOK B Ka4ECTBE 3NIEMEHTHON 6a3bl
MUKPO3NEKTPOHUKMN.

3. YrneponHble HAHOCTPYKTYpbl. PynnepeH. NcTopust OTKPbITUS, CTPYKTYPa, BO3MOXHOCTU
MOANCOMUNPOBAHNS, 06NACTW NPUMEHEHUS.

4. nOpOLUKOBbIe HaHOMaTtepwuanbol. OcHOBHble MeTOObI nonyyeHmns n HanpasneHunsa npakTnyeckoro
MCNMoNb30BaHUA.

5. HaHOMaTepVIaJ'IbI Ha OCHOBE 6J'IOK-COI'IOJ'IVIMepOB. BoamoxHocTH npakTn4eckoro ncnob3oBaHnA.

6. CynpamonekynsipHble CTpykTypbl. CTPYKTYpbl C NepexoaHbiMM MeTannamu. eHapuTHble
Monekynbl. CynpamonekynsipHble AeHapuMepbl. BO3MOXHOCTM NPakTM4eCKOro MCnonb30BaHMs.

7. HaHOCprKTypI/IpOBaHHbIe mMarepuanbl. OcHoBHble MeTOAbI nony4yeHunsa n HanpasneHuns
NpPakTn4eckKkoro Ncnosib3oBaHuA.

8. bronornyeckme HaHomaTepuansi.
9. MNopwucTble HAHOCTPYKTYpPbl. MeToAbl NONYYEHNS U BO3MOXHOCTU MPAKTUYECKOr0 UCMONb30BaHUS.

10. KBaHTOBbIE TOYKU, KBAHTOBbLIE MPOBOIOKMN 1 KBAHTOBbIE KONMoALbl. OCHOBHbIE NPUHLMMbI
MPUroTOBNEHNS KBAHTOBbLIX HAHOCTPYKTYP.

11. HaHo9nekTpoHMKa Kak 04HO 13 HanpaBneHUn NPUMeHeHNs HAHOTEXHOMOT .
12. Ponb HAHOTEXHONOr I B pa3BUTUN (POTOHUKN.

13. rlpI/lMeHeHVIe HaHOMaTepumanos B MedJnUNHE U buonoruu: XI/IpprVI‘-IeCKI/IIZ M CTOMATOoNOrnyeckui
VIHCprMeHTapI/II7I, OnarHoCTumka, NCKyYCCTBEHHbIE OpraHbl N TKaHW.
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14. MpIMeHeHne HaHOCTPYKTYP B XUMUW N XUMUYECKOI TexHonornm. Katanua Ha HaHo4YacTuuax.

15. 23041 hy3noHHOE pasfeneHne ra3oBbiX CMecer C UCNONb30BaHMEM MOPUCTbIX
HaHomMaTepunasnos - "MONeKkynspHbIX cuT".

16. [MpuMepbl KOHCTPYKLUMOHHbBIX 1 MHCTPYMEHTaNbHbIX MaTEPUanoB, N3roTOB/IEHHbIX C
MCNoNb30BaHMEM HAHOTEXHOMOINIA.

17. HaHoKkOMNO3nTHbIE MaTepuansl. Knaccugpmkauns HAHOKOMMNO3UTOB (MO XMMUYECKO Npmpoae
MaTpuLbl, N0 OOPME 1 XapakTepy HAMOMHUTENER U3 HAHOYaCTUL 1 ap.).

18. HaHokomno3aunTbl. Obwwre MeToabl NONyYeHNs HAHOKOMMNO3MTOB, BO3MOXHOCTU MPaKTNYECKOro
NCMONb30BaHNSI.

19. HaHOSHepFeTl/IKa. Bo3MOXHOCTU MCNONb30BaHNSA HAHOTEXHONOMNIA 0N CO30aHNS TOMMUBHbIX
3NEMEHTOB " yCTpOI7ICTB Onda XpaHeHnsA aHeprnn.

20. HaHO3nekTpoMexaHN4eCKe CMCTEMbI: HAHOMALWHBI 1 HAHOMPUGOPLI. MPUHLMNBI N3rOTOBNEHUS,
BO3MOXHOCTMN MPUMEHEHUSI.

21. HaHoTexHonorms. OCHOBHblE TEXHONOrMYEeCKNEe NPUHUUNDI: "CBEPXY-BHU3" 1 "CHU3Y-BBEPX".
MexaHu3Mbl camoopraHm3saumm.

22. dusunyeckne MeToabl CUHTE3a HAHOMOPOLWKOB (METOA ANEKTPOB3PbIBA, MEXAHNYECKOE U
YyNbTPasBykOBOE ONCMEPrupoBaHme).

23. XvMunyeckne MeTobl CUHTE3a HAHOMOPOLKOB.

24. MeToabl NONy4eHNs CTPYKTYpPUPOBaHHbIX HAHOMaTepuanos. CywHocTb MeToda [MnenTepa.

25. MeTogbl NoNy4YeHMs CTPYKTYPUPOBaHHbIX HAHOMaTepunanos. VIHTEHCMBHas nnactmyeckas
negoopmauums.

26. MeTonbl nonyy4eHns CTPYKTYpUpOBaHHbIX HAHOMartepuanos. XMMMYeckoe ocaxaeHne n3 ra3oBom
goasbl, PMU3NYECKOe ocCaxaeHne 13 razoBor pasbl, MIOHHO-NIy4YeBas UMMNNaHTauUms.

27. OneKTpoHHasi MMKPOCKOMMSI Kak MeToAa NCCNnefoBaHUs HaHoMaTepranos. BoamMoxHOCTU 1
orpaHnYeHust Metoaa.

28. TeMnnaTHblA CUHTE3 HAHOMATEPWANOB 1 HAHOCTPYKTYP. MNoaxoabl, OCHOBAHHbIE HA NPUHLUMNE
camocbopkum.

29. [lneHoYHble TEXHONOrMM NONYyYEHNS HaHOMaTepUanoB (XMMUYECKOe OCaXOeHne U3 ra3oBom
dasbl (CVD), dmanyeckoe ocaxaeHne na razoson gasnbl (PVD), anekpoocaxaeHue,
MNOHHO-Ny4eBas anUTakcus, 30Mb-refib OCaxaeHue).

30. MeToabl nonyyeHms HaHOMatepuasnos, KOTOpPble KNacCUPULMPYIOTCA Kak aAucnepraunoHHbie
meTonbl ("cBepxy-BHM3").

31. MeTogbl Nony4eHMs HAHOMaTepuanos, KOTOPble KNacCUUUUpyoTCs Kak KOHOEHCAUNOHHbIE
mMeTonb! ("CHU3y-BBEPX").

32. CkaHupyrowas 30H40Bas MUKPOCKOMNWS, Kak MeTof uccnenosaHns HaHomarepuvanos. MNpuHumn
paboTbl 6NMXHENONBHOrO ONTUYECKOrO MUKPOCKOMNA.

33. CkaHupytowas 30H40Bas MUKPOCKONUSA, Kak MeTo nccnenoBaHus HaHoMmatepuanos. MpuHuun
paboTbl aTOMHO-aaCcOPOLMOHHOr0 MMKPOCKONa.

34. CkaHupyrowas 30H40Bas MUKPOCKOMNUS, Kak MeToL uccnenosaHns HaHomarepumanos. [NpuHumn
paboTbl CKaHMPYIOWEro TYHHENbHOrO MUKpPOCKoNa.

35. [JononHuTenbHbIe BO3MOXHOCTW METO4a 30HA0BOV MUKPOCKOMMUIN: aTOMHbIE MaHUNYNALUA Y
HaHonuTorpadgus.

36. Ma30B0-anCOPOLMOHHbIN METOA ONPEeAENEHNs YAENbHON NOBEPXHOCTN NMOPOLLKOB.

37. Vicnonb3oBaHne MeTona ManoyrnoBoro paccesHus HEMTPOHOB 1 PEHTTEHOBCKUX NyYen Ang
ncecnepoBaHns HAHOOO6HEKTOB. BO3MOXHOCTM 1 OrpaHMyeHns Metoa.

38. C1noBoi HAHOTECTUHI NMOBEPXHOCTN KakK METOA N3YYEHNSI MEXAHNYECKMX CBOMCTB HAHOCTPYKTYP.

39. CnekTpockonuyeckne MeTobl NccnenoBaHns HaHomatepuanos. CnekTpockonus
KOMBUHaLMoHHOro paccesHns. Meccbayaposckas cnekTpockonus. Meton S4epHOro MarHMTHOMO
pe3oHaHca. Bo3MOXHOCTU 1 orpaHn4yeHns MeETOO0B.
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40. CnekTpockonuyeckne MetToapl uccnenoBaHns HaHomarepmanos. CnekTpockonus
peHTreHoBckoro nornoweHunsa (EXAFS, XANES). Metoabl POC, YOC, Oxe-cnekTpockonumu.
B03MOXHOCTU 1 OrpaHnyeHns oaHHbIX METOO0B.

41. Ocobble CBOWCTBA BelecTBa B HAHOMETPOBOM Avana3oHe pa3MepoB. PaamepHble adohekTbl B
HaHOCKCTEMAX: UCTUHHbIE, TPUBMATbHbIE. MPUYNHBI X BOZHUKHOBEHMSI.

42. TepMoanHaMmka NnoBepxHOCTU. TepMoanHamMmyeckne goyHKLMN NOBEPXHOCTM. MNoBepXHOCTHAs
SHEeprus N NOBEPXHOCTHOE HaTSIXXEHUE.

43. Ocobble cBolicTBa NOBEPXHOCTW. [1OBEPXHOCTL B 30HHOI Moaenn. ickpneneHne 30H.
CocTtosHus n yposHu Wokknn n Tamma.

44. OCHOBbI (PN3NYECKOM XUMUN HAHOCUCTEM; YPABHEHWNS N XapakTepUCTMKIN YCNIOBUIA
TEepPMOAMHAMNYECKON CTabunbHOCTN MeXPasHbIX rpaHunL, B HAaHOCUCTEMaXx; 0COBEHHOCTM
NMOBEPXHOCTHbIX MPOLIECCOB B HAHOCTPYKTYpax.

45. CTpykTypHble Nepexoabl B HAaHOMaTepuanax. TepmoanHammyeckoe 06 bsaCHEHNE BO3MOXHOCTU
cTtabunmnaaumm HepaBHOBECHbIX CTPYKTYpP ANS BEWECTB B HAHOPA3MEPHOM COCTOSIHUN.

46. BnusaHvne pasmepa yacTtuL BelwecTBa Ha NnapameTpbl KpUCTanimyeckom pelwetkn. BoamoxHble
00 bACHEHNS AHHOrO SBNEHNS.

47. 3aBNCMMOCTb TeMMepaTypbl (0a30BbIX NEPEX0A0B OT pasMepa YacTull, BeLecTsa.

48. /\ameHeHne TennoemMKoCTN BeWeCTB B 3aBUCMMOCTM OT paamepa Yactul. O6bsicHeHMe aHHOro
SBNEHMSI.

49. Indbdoysns B HaHOMaTepuanax.
50. 3aBUCMMOCTb BENNYUHBI NOHHOM NPOBOAMMOCTM OT AMCMNEPCHOCTN MaTepmana.

51. HaHOKkOMNO3KnTbl. HAHOKOMMO3UTHBIA 30PdEKT B 3NEKTPONPOBOLHOCTM (06 bACHUTL HA NpUMepe
WNOHHOW NPOBOAUMOCTM CUCTEM COCTaBa "MOHHAs COMb - HAHO-oKCKUA").

52. OBTEKTUKM, KaK MUKporeTeporeHHble CBA3HO-OUcnepcHble HAHOCUCTEMbI. CynpaMoneKynﬂpHaﬂ
KOoHUEenuna aBTekTuk.

53. Ancopbums tuna "Teepooe/Teepaoe”. Aore3noHHas Teopust KOHTakTHOrO NiaBeHUsI.

54. MNpobnembl yCTONYMBOCTM HAHOYACTML, 1 UX accoLMaToB; chakTopbl, obycnasnmearowme
cTabunbHocTb. Cnocobbl cTabunuaauuy HaHo4acTuL,.

55. NpnymHbI HU3KOM YCTONYMBOCTU BELLECTB B HAHOKPUCTANIMYECKOM COCTOSAHMW. TeXHONornm
ctabunmnsaumm opMbl U pa3MepoB HAHOKPUCTaNINTOB.

56. HeaBTOHOMHbIE MeX(Pa3Hble COEANHEHWS], X PONb B (DOPMUPOBAHMM TPAHCMOPTHBIX CBOWCTB 1
peakLMOHHOM CnoCcOBHOCTY.

57. MarHutHble HaHoMaTepuansl. BnmsHue pasmepa yacTulbl HA MarHUTHblE CBOMCTBA
dpeppomarHeTkoB. OCHOBHbIE MapaMeTpbl, 3aBUCSLLME OT Pa3MepPHOro gpaktopa.

58. nOﬂyl'IpOBO,EI,HI/IKOBbIe HaHOMaTepunasbl. OcobeHHOCTU 30HHOM CTPYKTYpbl META/TJIOB U
nonynposoaHMKOB B HAHOKPUCTAINTM4ECKOM COCTOSAHUN.

7.1. OcHoBHas nuTeparypa:
1. KypamwmH A.W., CanuH A.B. OCHOBbI TEXHOXMMUYECKUX pacyeToB. - KasaHb, 2012

2.KysHeuosa V.M., Xapnamnungm X. 9. Obwas xummnyeckas TexHonorns. OCHOBHbIE KOHLEeNUn
npoekTnpoBaHns XTC. - 2-e nsa., nepepad. - Cl6.: NlaHb, 2014. - 384 c.
http://e.lanbook.com/books/element.php?pl1_id=45973

3.Xapnamnuam X.9. Obwas xummyeckas TexHonorns. Metononorns NpoekTUpoBaHns
XUMUKO-TEXHONOMMYECKMX NPOLECCOB. - 2-e 13a., nepepab. - Cl6.: JlaHb, 2013. - 448 c.
http://e.lanbook.com/books/element.php?pl1_id=37357

4. 3akreim A.1O. Obwas xnMmyeckas TEXHONOrS: BBeAEHNE B MoLoenumpoesaHune

XMMUKO-TEXHONOMMYECKMX NpoLeccoB: y4eb. nocobue [SnekTpoHHbI pecypc] / A.1O. 3akreiim. - 3-e
n3g., nepepab. n oon. - M.: Jloroc, 2012. - 304 c.

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

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

2. Camonnos H.A. lMNpumepsbl 1 3agayun no Kypcy '‘Matematuyeckoe MogenupoBaHue
XMMUKO-TEXHONOrMYeckmx npoueccor'. - CaHkT-MNetepbypr: JlaHb, 2013. - 3-e u3g, ucnp. 1 oon. -
176 c. http://e.lanbook.com/books/element.php?pl1_id=37356

3. AsepueHkos, B. V. OcHoBbl MaTeMaTnyeckoro MOAENNPOBAHNS TEXHUYECKNX CUCTEM
[anekTpoHHBbIN pecypc] : y4eb. nocobue / B. . ABepyerkos, B. . denopos, M. J1. Xelidoeu,. - 2-e
naga., ctepeotun. - M. : ®JIMHTA, 2011. - 271c.

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

7.3. UHTepHeT-pecypcCbl:

Buoeo-nekumm no XmumMm4eckomn nHxeHepumn -
http://www.learnerstv.com/Free-Engineering-Video-lectures-ltv192-Page1.htm

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

OCHOBbI TEXHONIOTMYECKMX pacyeToB B HedpTenepepaboTke N HERTEXMMNN -
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

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

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHre gncumnnnvHbl "OCHOBbI TEXHOXUMUYECKUX pacyeToB" npeanonaraeTt UCnonb3oBaHme
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGOPMaLMK, MONYYEHNS N Nepeaayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTePAENChI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens ABnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTmeouniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Heobxonoumas nutepatypa, 06opynoBaHue Ons nokasa npes3eHTauunii.

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO n y4ebHbIM nnaHoM no
cneumanbHocTn: 04.05.01 "®yHoameHTanbHas n npuknagHas xumMms" n cneunannaaumm
AHanutnyeckas Xumns .
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