MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

51.B.01.02 ITIPO®ECCUOHAJILHBINI 1TUKJI

COBpeMeHHbIe XUMHNYCCKHUEC TCXHOJIOTUH
HanMeHoBaHWe AUCLMNINHBLI (MOAYINS) B COOTBETCTBUM C y4EBHbIM NiaHoM

Hanpapienre moAroToBKH / CICIIUATBHOCTh
04.04.01 Xumus

HanpasnenHocts (mpoduiib)

04.04.01.07 ®usmnueckas XuMusa

@ODMa O6VI‘IGHH$I O4YHas
I'on Habopa 2023
o3 Siimis | AOKYMEHT [OANUCAH
1: YHUBEPCHTET | UNIVERSITY SNEKTPOHHOU noun”cbl-o

CepTtudimkar: 0082d105bb4b144beec62e009ca3e4216d8

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

HOeicTeuteneH: ¢ 14 uronsa 2023 r no 06 okTaAGpa 2024 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

1.X.H., mpodeccop, C.B. CaiikoBa

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto Kypca SBISE€TCS H3YYEHUE COBPEMEHHBIX IMPOILIECCOB XHUMHYECKON
TEXHOJIOTUH, CYIIECTBYIOIIMX Ha CETONHSAIIHUNA MOMEHT TpoOiieM B o00yacTu
npeoOpa3zoBaHusi MPUPOIHBIX PECYpPCOB; POPMHUPOBAHUE TMOHATHUS O HEOOXOAUMOCTH
PaTUKATbHBIX W3MEHEHUH HCIOJIb3YEMBIX TEXHOJOTHH B YCIOBHSX MEPEKHUBAEMOTO
rMoOATbHOTO  JKOJIOTUYECKOTO  KpU3HMCa, a  TakkKe  M3yuyeHHue  NPHUMEpPOB
3 PeKTUBHOrO pelIeHUs yKa3aHHBIX mpodiem. W3noxkeHue STON AUCHUTIIUHBI
OazupyeTcs  Ha  TOPEABApUTEILHOM  M3YYCHHH  CTYJEHTaMH  JUCHUIUIUH
OakanaBpuara, a UIMEHHO XUMUYECKON TEXHOJIOTUU

1.2 3apauyu u3y4yeHUus AUCHUTIMHBI

Paciimputrh  cucremy ~— 0a30BbIX ~ XMMHMKO-TEXHOJOTMYECKHMX  3HaHWIA,
chopMUpOBaHHBIX B OakajgaBpuare, HEOOXOAUMYIO MJii  CaMOCTOSITEIbHOTO
BOCIIPUSTUS, OCMBICIEHHUS M  YCBOGHHMS XMUMHUKO-TEXHOJIOTMUECKUX  3HAHUU,
chopMHUpOBaTh  MPEICTaBICHUS O B3aUMOCBSI3M  JUCHHUIUIMHBL C  APYTUMH
XUMUYECKUMH, SKOHOMHYECKUMHU u AKOJIOTHYECKUMHU JTUCIUIUIMHAMM,
YCOBEPIICHCTBOBATh HABBIKA JKCMEPUMEHTATHHOW paboThl. Pa3BUTH y CTYyJIEHTOB
TEXHOJIOTUYECKOE M  3KOJOTMYECKOE MBIIUIEHHWE, IOJArOTOBUTH  BBIIYCKHUKOB
YHUBEPCUTETa K aKTUBHOM TBOpYECKOM paboTe MO CO3[JaHUI0 NEPCIEKTUBHBIX
IIPOLIECCOB, MAaT€PUAIOB U TEXHOJIOTHUECKUX CXEM.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHHUILUIAHE

(Mo1yJ10), COOTHECEHHBIX
o0pa3oBaTeJIbHOM POrpaMMBbl

¢ IUIAHUPYEeMBbIMH  pe3yJbTaTaMH

Koa v HaumeHoBaHWe nHaukaTopa
JOCTXEHNS KOMMNEeTeHLUn

3annaHupoBaHHble pe3ynbTaTbl 06y4YeHns No AUCUMNNuHE

IIK-1: CniocodeH miiaHupoBaTh padoTy U BLIOUPATH aJeKBATHbIE METOIbI PelIeHusI
HAYYHO-UCCJIeI0BATEJIbCKHUX 32124 B BLIOPAHHOI 00J1aCTH XMMHMHU, XUMHYECKOI

TEXHOJOI'NA HJIH CMEKHBIX C XUM

Hel HayKax

[1K-1.2: Beibupaet
SKCHEPUMEHTATbHBIE U
pacYeTHO-TEOPETUUECKUE
METO/bI PEIICHUS
MMOCTaBJICHHOM 3a71aun MCXOs
13 UMEIOIINXCSI MarepraabHbIX
Y BPEMEHHBIX PECYPCOB

CYIIECTBYIOIINE KCICPUMEHTAIbHBIE U PACUETHO-
TEOPETHUUECKUE METO/IbI B XUMHUECKOM TEXHOJIOTUH
BBI6paTB OIITUMAJIBHBIC BKCHepI/IMeHTaHBHBIe 158
pacueTHO-TEOPETUUECKUE METObI aIEKBATHO
MOCTaBJICHHOH 3aJ1aue

HaBBIKaMU MOJ00pa METOOB IS PEIICHUS
MOCTaBJIEHHOH 3a/1auH

IK-4: Cnioco0eH BbIOMPATH 000CHOBAHHBbIE MOAXO0AbI K CHHTE3Y H aHAJIU3Y CBOWCTB

NOJU(PYHKIUOHAJIBHBIX MaTepHa
CBOHCTBAMHU

JIOB C 3aJaHHBIMH (l)I/I3I/IKO-XI/IMI/I‘IeCKI/IMI/I

[IK-4.1: IIpumensieT 3HaHUS O
XHUMHYECKHX CBOMCTBAX
BEILIECTB, IPU aHATU3E
COOTHOIIICHUS «COCTaB - PUZUKO
-XUMHUYECKHE CBONCTBA

3HaTh XUMUYECKHE CBOMCTBA UCCIIETYEMBIX B
71a00paTOPHOM TIPAKTHKYME BEIICCTB

MIPOBOJIUTH AHAIN3 COOTHOIIEHUS "COCTaB-(PHU3XUM
CBOMCTBA" JIsl UCCIIETYEMOTO BEIIIECTBA

HaBBIKaMU (U3XUM aHATH3a KOHKPETHOTO COCTUHEHUS

OCBOCHMUA




IT1K-4.2: Mcnonp3yeT 3HaHUSA O
3aKOHOMEPHOCTSX MPOTEKaHUS
XUMHYECKHX IPOLECCOB,

OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUECKUX
MPOIIECCOB
YUUTBIBATh 3aKOHOMEPHOCTH XHMUYECKHX IPOECCOB MPH

COCTOAHUSA XUMHUYECKOI'0O 1
(azoBoro paBHOBeCHS,
3aKOHOMCPHOCTAX KUHCTHUKU
XUMHUYECKHX M KaTATUTHYECKUX
peakuuii pu pazpaboTKe 1
aHAJTN3€ HOBBIX MaTepHAIOB

pa3paboTKe HOBBIX MarepruaioB
HaBBIKaMU MOJ00pa YCIOBHIA MOJy4YEeHUS MAaTPUATIOB Ha
OCHOBE 3HaHHS OCHOBHBIX 3aKOHOMEPHOCTEH B XUMUHU

[1K-4.3: BeipabarsiBaet
CTpAaTETHIO TIOUCKA MPOTOTUIIOB
MaTepHaioB,

O YHKITMOHATTBHOTO
Ha3HAYCHUS C yUETOM
TpeOoBaHMH K UX (PUUKO-
XUMHYECKUM U
AKCIUTYaTallMOHHBIM CBOKWCTBaM
¥ BO3MO>KHBIX OTPaHUYEHUHN

CTpareryuu MoucKa MarepuaioB C 3aJaHHBIMHU
CBOMCTBAMU

ONPEACIIATh CBOMCTBA MAaTEPUATIOB C YUETOM HX
(YHKIIMOHATBHOTO Ha3HAYCHHS

HaBbIKaMM MOKMCKA MPOTOTUIIOB 33[IaHHOTO Marepuaia

[1K-4.4: Pa3pabarsiBaeT u
BHCAPACT HOBBIC MCTOJUKU
KOHTPOJISI, U3BMEPEHUS U
HUCIIbITAHHUA, a TAKXKC
pa3paboTKu U BbIOOpa
MarepuaioB

MOPATIOK pazpabOTKU HOBBIX METOAMK MOTYUYEHHS
HY’KHOTO MaTrepuaina

BHEJPUTH METOJIMKHA KOHTPOJIsSI CBOMCTB Marepuaia
HaBBIKAMU HCIIBITAHUSI CBOMCTB MarepuajioB

[1IK-4.5: BeinonHsieT onepamnuu
KOHTPOJIS, U3MEPEHHUSI CBOMCTB
(MHXEHEPHBIX,
TE€XHOJIOTMYECKUX,
9KCIUTyaTallMOHHBIX) U
UCIBITaHUS MaTepUaIoB Ha
COBPEMEHHOM 000pY1I0BaHUH

BO3MOYKHOCTH COBPEMEHHOT'0 000py10BaHUS JUIs
OIIPEICTICHUS CBOMCTB MarepruaioB

IIPOBECTU BBIOOP HEOOXOJMMOI0 COBPEMEHHOI'O
000pyIOBaHMS TSI OTIPEJICIICHHS CBOMCTB MaTepHAIOB
HaBBIKAMU MCIIOJIb30BaHUSI COBPEMEHHOIO
000pyIOBaHMS TSI OTIPEJICIICHHS CBOMCTB MaTepHAIOB

[1K-4.6: Ananusupyet u
onieHUBaeT 3(h(HEeKTUBHOCTH
METO/IOB pa3pabOTKH M BBIOOpA
MaTepuaoB ¢ YI4ETOM UX
CBONCTB

MOPSIIOK OIEHKH 3 (HEKTUBHOCTH METOIOB Pa3pabOTKH
MarepraioB

OCYIIECTBIISATH OIIEHKY 3P PEKTUBHOCTH METOIOB
pa3paboOTKH MaTepHAIOB

HaBBIKAMHU OIIEHKH 3P PEKTUBHOCTH METO/I0B
pa3pabOTKH MaTepHAIOB

[TK-4.7: Beibupaet Ha
OCHOBaHWH 3HAHUH O PU3UKO-
XMMHYECKHUX CBOMCTBAX
MaTepUaIoB CIIOCOOBI
TEPMHUYECKON UM XUMHUKO-
TePMUYECKON 00paboTKH

TCPMHUYCCKOC MOBCACHUC 3aIaHHOIO MaTCpuraiia
OIPEACIINTh TCPMUUCCKOC IMMOBEACHNEC HOBOT'O Marcpuaia
C MOMOIIBIO COBPEMCHHLIX MCTOAOB UCIICAOBAHU A
HaBBIKaMH aHAJIW3a pe3yJIbTaTOB TCPMHUYCCKOIO
HCCIICAOBaHU MaTCpuaioB

IIK-6: CniocodeH onpenesiTb cnoco0bl, METOIbI H CPeICTBA PelieHust
TEeXHOJIOTHYECKHUX 32/1a4 B PAMKAaX NPUKJIAJIHBIX HCCIEA0BATEIbCKUX PadoT




[1K-6.2: IIpennaraer
TEXHUYECKHE CPECTBA U
METO/bI UCIIBITaHNH (13 Habopa
UMEIOIINXCS) TSI PeTLICHHST
IIOCTABJICHHBIX 33]]a4 B PaMKax

OCHOBHBIE METO/IbI COBPEMEHHON XMMUYECKOU
TEXHOJIOTUH

BbIOpaTh HEOOXOAMMBIN B KOHKPETHOM CITy4ae METOJ
HNCHIBITaHUH

MpreMaMu BbIOOpa HY>KHOTO 000pYIOBaHUS AJIs

npukiagaeix HUP

pEeIICHUA KOHerTHOﬁ 3aa4u1

[1K-6.3: Pa3pabarsiBaeT
OTIBITHBIE 00PAa3IIbl MAaTEPUAIOB,
B COOTBETCTBHH C 33]aHUEM
HUP

oO11rie METO/1bI MOTYUYEHHs] MaTepUaioB
moo0parh HyKHBII METOJ MOJyYeHHs MaTepuaia B
3aBUCUMOCTH OT €r0 CBOMCTB

HaBbIKaMH TTOJIYUCHUS ONBITHBIX O6p33].[0B

IIK-7: CniocoGeH ocymecTBJIATH
HUP

AOKYMEHTAJIBbHOC COIMMPOBOKACHUE IPUKJIATHBIX

[IK-7.1: Ananuszupyer
MMEIOIINECS] HOPMaTUBHbBIE
JIOKYMEHTBI 110 CUCTEMaM
CTaHJIapTU3AlUH, Pa3pabOTKH U
IIPOU3BOJCTBY XUMUYECKON
POTyKIINH

TUIOBbIE HOPMATUBHBIE JIOKYMEHTHI IO CUCTEMAaM
CTaHJIapTU3AllUH, Pa3pabOTKH U MPOU3BOJICTBA
XUMHYECKOHN MPOAYKIHU

AQHATTM3UPOBATh TUIIOBBIE HOPMATUBHBIE JOKYMEHTHI 110
CUCTeMaM CTaHAAPTHU3AIUH, pa3pabOTKH 1
MPOU3BOICTBA XUMUYECKOU MPOTYKIIMHI

HaBbIKAMH MPUMEHEHUS TUIIOBBIX HOPMAaTHBHBIX
JIOKYMEHTOB TI0 CHCTEMaM CTaHIapTU3alUH, Pa3padOTKU
Y MPOU3BOJCTBA XUMUYECKOU MPOIYKIIMU

1.4 Oco0eHHOCTH peain3alMu JUCIHUILTHHBI

S3pIk peann3auuu JUCUUILUIMHBL: Pycckuu.

JNucuurnuHa (Moyib) peanusyercs ¢ npumeHenueMm 20 u IOT

URL-anpec u Ha3BaHHWEe 3JEKTPOHHOTO oOydaromero kypca: https://e.sfu-
kras.ru/course/view.php?id=9054.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
naboparopHbie paboTh 1 (36)
CamocrosiTesqbHas padora 2(72)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JIEKIIUOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B Tom B Tom
Bceero yucre B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. CoBpeMeHHOe XUMHUYeCKoe MPOn3BOACTBO. O01Ie BONPOCHI
1. [Tpo6sema macmTabHOTO TIEpeXoaa B XUMUYECKON ) 9
TEXHOJIOTHH
2. COBpeMEHHOE COCTOSIHUE XUMHYECKOM 4 4
MPOMBINUIEHHOCTH B Poccun u mupe
3. N3yuenue Teoperuueckoro Marepuana 1 paszaena 3 3
2. MaccooOMeHHbIe NPoLecchl B COBPEMEHHO XUMHYeCKOM TeXHOJIOTHH
1. Knaccudukarust v THUIbl MacCOOOMEHHBIX MPOLIECCOB.
JIBuoKyIIMe CUJIbl U MEXaHU3M MaccoOOMeHa. 2 2
JucTunnsanys u pekTuuKanms
2. TenmomaccoobMeHHbIe Tporecchl. [Iporecc cymku. )
[Ipouecc kpucTamu3aum
3. Ilpouecc 3KCTpaKiym. ) 1
[Ipomecc copbium.




4. MonenupoBaHue poliecca HOHOOOMEHHOM copOImy B
TUHAMUYECKOM PEXKHUME

5. O4nCcTKa CTOYHBIX BOJ OT MOHOB IIBE€THBIX MCTaJIJIOB
MOHOOOMEHHBIM MCTOA0OM

6. Hepepa60TI<a CUJIbBUHUTA A TyprudCCKuM METOAOM

7. N3ydeHune TeopeTHuecKoro Marepuana 2 paszaena

3. HoBble 3¢pekTHBHBIE XUMHYECKHE TEXHOJTOTHH

1. MemOpaHHast TEXHOJIOTHS pa3/iefieHHs CMeceil BEIIeCTB.

2. I'my6oxkas mepepadboTka HepTH ¢ UCTIOTB30BAHUEM
KaTaATUTHYECKUX MPOIIECCOB

3. HpOMBII_HJ'IeHHOG IMOJIYYCHHEC IMOJIUMEPOB C HOBBIMU
SKCILTyaTallMOHHBIMHA CBOMCTBaMHU

4. OCHOBBI XUMUYECKOW TEXHOJIOTUU MarepraioB
COBPEMEHHOM SHEPreTUKU

5. CuHTE3bI Ha OCHOBE OKCHJIOB YITIEPOAA U BOJOPOA.
Hogsesle HanpaBiienus

6. OcHoBbl OnorexHoioruu. OCHOBHBIE TEHIEHIINN
pa3BI/ITI/IH 6I/IOTCXHOJIOF 15051

7. XUMHYECKasi TEXHOJIOTUS U MAaTEPUATIOBEICHUE

8. [MonydeHue u ucciie10BaHHE HAHOYACTHIL cepedpa
BOCCTaHOBJICHHEM MOHOB cepeOpa B BOJHBIX pacTBOpax

9. HonyquI/Ie TOHKHX IINICHOK XaJIBKOI'CHUJ0B MCTAIIJIOB
TUAPOXUMUYICCKHUM MCTOAOM

10. TTonyuyenue HechepruuecKux (AHU30TPOIHBIX )
HAHOYACTHII cepedpa U Mcciael0BaHNe X CEHCOPHBIX
CBOMCTB 10 OTHOILLEHUIO K TIU-MOHAM




11. IToaroroBka k 3amuTe U oGopMiIeHHE JTaOOPATOPHBIX

pador 13
12. [loxrotoBka u oopmienue pedheparuBHOI pabOThI 12
13.

Bcero 18 15 18 18 36 36




10.

11.

12.

13.

14.

15.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaAHUA:

Kysnenos B. U., 3aiiuiesa 3. A., Keapos b. M. Xumus u xumuyeckas
TEXHOJIOTHS. DBOJIONHMS B3auMOcBs3e: MoHorpadus(Mocksa: Hayka).
Jle6ene H. H. XumMust 1 TEXHOIOTUSI OCHOBHOTO OPTraHUYECKOIO U
He(TEXMMHUYECKOTO CUHTE3a: YUEOHHK /JIsl CTYJIEHTOB XUMHUKO-
TEXHOJIOTHYECKUX ClieluanbHOCTel By30B(MockBa: Xumusi).

Kyrenos A. M., bounapesa T. U., bepenrapren M. I'. O0Omaa xumuueckas
TEXHOJIOTHS: YYeOHHK JJI BY30B IO CIIEHUATBHOCTSIM XUMHKO-
TexHosornueckoro npoduisi(MockBa: AKaJeMKHUTA).

beckos B. C. O61as xuMuyeckasi TEXHOJIOTHS: YUeOHUK JIJIsl By30B 110
XUMHUKO-TEXHOJIOTUYECKUM HAIlPaBJICHUSM MOJATOTOBKH 0aKagaBpOB U
JTUTIIIOMUPOBAHHBIX crieuanucToB(MockBa: AKaJeMKHUTa).

Heseposa O. A., [IpocekoB A. 1O., IopenukoBa I'. A., [To3uskoBckuii B. M.
[TumeBast OMOTEXHOIOTHS MPOAYKTOB U3 CBIPbS PACTUTEIHLHOTO
npoucxoxaeHus: yueonuk(Mocksa: THOPA-M).

Attamrreiin B.I Ilpouecch! u anmaparsl XUMHYECKOH TexHomoruu. OOmiuii
KypcC : B 2 KH. - 5-¢ u3g. (311.).: yueOHoe anekTpoHHoe u3ganue(MockBa:
BUHOM. JlaGoparopusi 3HaHHiA.).

®pank-Kamenenxwuii /I. A. OcHoBbl MakpokuHeTHKA. Jnddysns u
TerIonepeaaya B XuMUUECKOM KHHETHKE: [yueOHUK-MOHOTpadus ]
(Hdonronpyaubiii: MHTEIIEKT).

bueitkmop [Ix., Auapuanos [.I'., @uctyns B.1. ®usuka TBEpaoro temna
(MockBa: Mup).

Kadapos B.B. [Ipunnumns! co3nanust 6€30TXOIHBIX XUMHYECKUX TPOU3BOICTB
(MockBa: Xumus).

Kadapos B. B., lopoxos . H. CucteMHbI# aHaTU3 MPOIIECCOB XUMUYECKON
TexHosioruu. Tononornueckuii npuHun Gopmanusauu(Mocksa: Hayka).
Kysnenosa U. M., Xapnamnuau X. 3., Usanos B. I'., YupkyHos 3. B.,
Xapnammuau X. 3. O61mas xumMmuueckas TexHonorus. OCHOBHbIE KOHIICTIIIMH
npoektupoBanus XTC: ydeOHHK IS CTYIEHTOB By30B, 00YYaIOIIUXCS IO
XUMHUKO-T€XHOJIOTUYECKUM HAMPaBJICHUSIM MOATOTOBKHU U CIIEHUATBHOCTSIM
(Canxkrt-IlerepOypr: Jlans).

Caiixosa C. B. Xumuueckas rexnomnorus: yaeoHoe nocodbue(Kpacnospck:
Kpacnosipckuit yausepcuret [Kpacl'Y]).

Byprokun @. A. Xumuueckas TEXHOJIOTHS TOIUIMBA U YIIIEPOIHBIX
MarepuaoB: yue0.-MeTo/1. KOMIUIEKC [ cTyaeHToB cren. 240403.65
«XuMH4ecKas TeXHOJIOTHS MPUPOIHBIX YHEPTOHOCUTENEH U YIIIEPOIHbIX
marepuanos» |(Kpacnosipck: COY).

CaiikoBa C. B. Xumuueckas TeXHOJIOTHS: yue0.-MeTo 1. mocooue s nad.
pabort [ansa ctyaentoB crerl. 020100 "Xumus"|(Kpacnosipck: COY).
CaiikoBa C. B. Xumuueckas TeXHOJIOTHS: yue0.-MeTO/1. mocooue A nad.
pab6or [no crett. 020100.65 Xumus](Kpacuospck: COV).

10



4.2 JInnieH3UOHHOE U CBOOOHO PACHPOCTPaHsieMOe MPOrpPaMMHoOe
obecrneyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IpOrpaMMHoe
obecrneyeHne, HA KOTOPOe YHMBEPCUTET MMeeT JIMLEH3HI0, 2 TAKKe CBOOOIHO
DACNDOCTDaHsAEMOe IDOIDaMMHOe o0ecleyeHne):

1.  ITaker MSOffice; mporpamma asst BOCIIpOU3BEICHHS BHICO U ayAUO0 (PaitioB
2.

4.3 NUnrepHeT-pecypchl, BKIAWYAA NpodeccuoHalbHble 0a3bl JaHHBIX
U uHGoOpMALIMOHHBIE CIIPABOYHbIE CUCTEMBbI:

1. DJIEKTPOHHAS XMMUYECKAsl SHIUKIIONEIUS — OH-JIaiH.- Pexxum nocryna:
http://www.xumuk.ru/encyklopedia/.

2. Caiit Mo NPUMEHEHUIO METOJJOB MaTEeMaTHYCCKOW CTATUCTHKH U TEOPHH
BEPOSITHOCTEHN B aHATUTUIECKON XUMUU JJ11 00pabOTKU pPe3yIbTaToB
AHATUTUYECKUX U3MepeHuil.- Pexxum noctyna: http://chemstat.com.ru/

S ®oH OLIEHOYHBIX CPEICTB

OI_ICHO‘IHI:Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHHUIIIINH.

6 MartepuajbHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO MpoIecca Mo JUCHUIJINHEe (MOLYJII0)

JlexuroHHasa ay JUTOpUS U ayAUTOPHSL U1l IPAETUUECKUX 3aHATUI: KOMIIBIOTED C
ornepannoHHoM cucteMoit Windows, MyJibTUMEIa TPOEKTOP € MOTOJIOUHBIM
KpEIJIEHUEM, KabeJIeM U SKPaHOM.

Jlaboparopwusi: Becol nperuzuonnsie METTLER TOLEDO XP 603 S; Becsr
texHoxumuueckue ACOM JW-301, konOoHarpeBaresib, HOHOMEP YHUBEPCATIbHBIH
Mynstutect UI1JI-301 ¢ HaGopoM 37EKTPOAOB; KOHAYKTOMETP YHUBEPCATbHBII
Mynetutect KCJI-101; 6ans Bonsnas GFL B-30938, nacoc Bakyymusii MPW,
akBaguctwsatop J13-25, munra s Harpesa MUMII-0,14, uentpudyra
naboparopHasi, CyIUMIbHBINA IKa(, XUMUYECKast TOCY1a U PEaKTUBBI.

B ¢Bsi3u ¢ MOBBIIIEHHON OMMACHOCTHIO pabOThI ¢ XUMHUYECKUMH PEaKTUBAMHU
HE0OXO0IMMO COOTBETCTBUE MEXK]Ty KOJIMYECTBOM OOYUAFOIIUXCS, OJJTHOBPEMEHHO
BBITIOJTHSIOLIUX 3KCIIEPUMEHT, U KOJIMYECTBOM MPOeccOpCKO-MPEnoaBaTeIbCKoro
cocTaBa M y4eOHO-BCIIOMOTATEIHHOTO NMEPCOHANA, HAXOSIIUXCS B 3TO BpeMs B
naboparopun. [loaToMy mnpu KOJHMUYECTBE CTYJIEHTOB B rpyIe 16 4enoBek u
Oonee, TpymMy 11€J1€CO00pa3HO ACIUTH HA 2 MOATPYIIIHI (B MOATPYIIIE JOJKHO
OBITH HE MEHEE 8 YCIIOBEK).
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