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

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.01./IB.01.02 [TPO®ECCUOHAJIBHBIN INKJI
IIpukitanHas TepMOAMHAMHUKA U TEPMOIMHAMUKA
TCTCPOTCHHBIX CUCTCM
HaVMeHOoBaHWe OUCUMNINHBI (MOAYNA) B COOTBETCTBUN C y4eBHBIM NaHoM

Hanpasnienrie moAroToBKY / CIEIUATBHOCTh
04.04.01 Xumusa

HanpasneaHocts (mpo¢uiib)

04.04.01.07 ®usmnueckas XuMusa

dopma 00yueHus OYHas
I'on Habopa 2021
‘} guenreun | nstwan LOKYMEHT MOAMUCAH
1: nnnnnnnnnnnnnnnnnnnnn SNEKTPOHHOW NOANMUCHIO

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)
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AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI

1.1 Ieap npenogaBaHusi AUCHHILIHHBI

cDOI')MI/IIZ)OB.':IHI/IC Y ydaluxcsa OCO3HaHHOU H606XOZ[I/IMOCTI/I 3HAHUM 3aKOHOB,
SKCIICPUMCHTAIIbHBIX U PACYCTHBIX MCTOIOB XUMHYECKOU TCPMOJVHAMHNKH.

1.2 3apauyu u3dyyeHus JUCUMIIMHBI

- (bOpMI/IpOBaHI/IG U pasBUTHUC KOMHGTGHHI/II;'I, CBsA3aHHBIX C HCIIOJIb30BAHHEM

byHIaMEHTATBHBIX  HAYYHBIX

3HaHUM B  PEIIEHUH MPAKTUYECKUX 3a7ad

npodeccHoHATEHOM IeATeTbHOCTH;
- aHaJIM3 OCHOBHBIX 3aKOHOMEPHOCTEH (Da30BBIX paBHOBECHIA;

- HN3Y4YCHHC PACUCTHBIX MW OKCICPUMCHTAIBHBIX MCTOIOB XUMHYECKOM

TCPMOJNHAMUKH.

1.3 IlepeyeHbp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
OCBOCHUS

(MoayJ110), COOTHECEHHBIX

C IIAHUPYEMBIMHA pe3yjJabTarTaMu

o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HaumeHoBaHue NWHOUKaTopa
OOCTUXEHNA KoMneTeHUunmn

3aI'I.I'IaHl/IpOBaHHbIe pe3ynbTaTthbl o6yquM;| no ancuuninunHe

I[IK-4: Cnioco0eH BbIOMPATh 000CHOBAHHBbIE MOAXO0AbI K CHHTE3Y I aHAJIU3Y CBOMCTB
noIupYHKIMOHAIBHBIX MATEPHAJIOB C 32JaHHBIMHM (PU3UKO-XUMHYECKUMHU

CBOHCTBAMH

[IK-4.1: IIpumensieT 3HaHUSA O
XUMHYECKHX CBOMCTBAX
BELIECTB, [TPU aHAITU3E
COOTHOILIEHUS «COCTaB - (PU3UKO
-XUMUYECKUE CBOUCTB)

OCHOBHBIE XHM.CBOMCTBA BEILIECTB
MIPUMCEHATH 3HAHUA O XHM.CBOMCTBaxX BEIIIECTBA
3HAHMSIMHU O XMM.CBOMCTBaX BEIIESCTBA

[1K-4.2: Vcnonb3yet 3HaHUS O
3aKOHOMEPHOCTSX MPOTEKaHUs
XMUMHUYECKHX MPOLIECCOB,
COCTOSIHUSI XUMHUYECKOTO U
(azoBOro paBHOBECH,
3aKOHOMEPHOCTSAX KUHETUKHU
XUMHUYECKHX M KaTATUTUYECKUX
peakuuii mpu papaboTKe U
aHaJIN3e HOBBIX MaTepHAIOB

3dKOHOMCPHOCTH IMPOTCKAHUA XUM. ITPOICCCOB C TOUKH
3pCHUA TCPMOJUHAMUKHA

IPUMCHATDb 3dKOHOMCPHOCTHU IMPOTCKAHHA XUM.
IpoHeCCOB C TOUKHU 3pCHUA TCPMOIAUHAMUKHA

YMCHHUEM IIPUMCHSATD 3daKOHOMCPHOCTH NPOTCKAHUA XHUM.
IponeCCOB C TOUKHU 3pCHUA TCPMOIUHAMUKHA

[1K-4.3: BeipabarbsiBaet
CTpaTeruio MOMCKa MPOTOTUIIOB
MaTepHaIoB,

O YHKIUOHATIBHOTO
Ha3HAYEHUs C YIeTOM
TpeGoBaHMH K UX (PUUKO-
XMMHUYECKUM U
HKCIUTYaTallHOHHBIM CBOHCTBaM
¥ BO3MOXKHBIX OTPaHUYEHHH

METO/Ibl 1 METOJUKHU CHHTE3a NOIU(DYHKIMOHATIBHBIX
MaTepUATIOB

pazpabarbIBaTh METOABI U METOAUKH CUHTE3a
NONU(PYHKINOHATEHBIX MaTepHaIOB

METOJAMH U METOAMKAaMU CUHTE3a
NOJMU(PYHKIMOHATEHBIX MaTepHAIOB




I1K-4.4: Pa3pabarsiBacT U
BHEJ/IPSICT HOBBIE METOTKH
KOHTPOJIsI, UBMEPEHUs U
UCTIBITaHMSI, A TAK)Ke
pa3paboTKH U BEIOOpA

OCHOBHBIE METObI U METOAUKU KOHTPOJIA U
HCCIEeI0BaHUs NOMU(YHKIIMOHATBHBIX MaTepuaIoB
IIPUMEHATH OCHOBHBIE METOJIbI U METOUKHU KOHTPOJIS U
WCCIIEIOBAHMUS TTOMH(DYHKIIMOHATBHBIX MaTepHaioB
OCHOBHBIMM METOJAMH ¥ METOAUKAMU KOHTPOJIA U

MarepuaioB

HUCCIICA0OBaHUA HOJII/I(I)yHKI_II/IOHEUIBHLIX MarepuajioB

[1K-4.5: BeimosnHseT onepaiuun
KOHTPOJIS, U3MEPEHHUsI CBOWCTB
(MH)KEHEPHBIX,
TEXHOJIOTUYECKHX,
9KCILTyaTalMOHHBIX) U
UCIIBITAHUS MaTEPUATIOB HA
COBPEMEHHOM 000PYI0BaHUU

OCHOBBI aHAIN3a CBOMCTB MOJU(PYHKIIUNOHATHHBIX
Mare6pHaIoB Ha COBPEMEHHOM (PH3UKO-XUMUIECKOM
00opyI0BaHUH

MPUMEHSITh aHATH3 CBOWCTB MOMU(YHKITMOHATHHBIX
Mare6pHaoB Ha COBPEMEHHOM (PU3UKO-XHMUYIECKOM
00opyaOBaHUH

METOJIaMH aHATN3a CBOMCTB MOJU(PYHKIIMOHATHHBIX
Mare6pHaIOB Ha COBPEMEHHOM (PH3UKO-XUMUYECKOM
00opyI0BaHUH

[1K-4.6: Ananuzupyet u
orieHUBaeT 3(h(HEeKTUBHOCTH
METO/IOB pa3pabOTKH M BBIOOpA
MarepuaoB C Y4ETOM UX
CBOMCTB

METObI Pa3pabOTKH M BHIOOPA MaTepruaioB C YU4ETOM HX
CBOWCTB

MPUMEHATHh METOIbI Pa3padOTKH M BHIOOPA MaTepruaioB C
YYETOM UX CBOWCTB

METOZaMHU Pa3pabOTKH M BHIOOPA MAarepuaioB C Y4ETOM
HX CBOWCTB

[1K-4.7: Boibupaet Ha
OCHOBaHMHU 3HaHUH O PU3HKO-
XMMHUYECKHX CBOMCTBAX
MaTepUaIoB CIIOCOOBI
TEPMUYECKON MM XMMHKO-
TEPMHUECKON 00paboTKU

CHOCOOBI TEPMUUECKON U XUMUKO-TEPMUYECKOM
00paboTku

IPUMEHSTH CIIOCOOBI TEPMUYECKON M XMMHKO-
TEPMHUYECKON 00paboTKU

croco0aMu TEPMUUYECKON U XUMHKO-TEPMHUUECKOM
00paboTku

ITK-5: Cnioco0eH K MOMCKY M aHAJM3Y HAYYHOH HH(OPMALMH N0 AKTYAJIbHBIM
npoodjeMaM XUMHHU, AHAJIU3Y U 00001IEHUI0 0TEeYECTBEHHOI0 U 3aPy0eKHOI0 ONbITA

0 TEMAaTHUKE UCCJICT0OBAHUSA

[IK-5.1: IIpoBoaut nouck
Hay4YHOW HH(pOpPMAITUHU B
CHEeIUATU3UPOBAHHBIX 0azax
JTAHHBIX

OCHOBHBIE 3aKOHbBI TEPMOJANHAMUKHU, HAYYHBIE 0a3bl
JAHHBIX

MIPOBOJIUTH MTOMCK HAYYHOU WH(POPMAIIH B
CHEeLUATN3UPOBAHHBIX 0a3ax JaHHBIX

HaBBIKAMU TIOMCKA HAy4YHOW MH(POPMAIIH B
CIIENyJIN3UPOBAHHBIX 0a3ax JaHHBIX

[1K-5.2: Ananusupyet
COBPEMEHHbBIEC TEHJICHLIUU U
MEePCIEKTUBBI PA3BUTHUS
MPOU3BOCTB B 00J1aCTH
MaTepUATOBEICHUS U
TEXHOJIOTUU MATEPUATIOB.

0COOEHHOCTH COBPEMEHHBIX ITPOU3BOJICTB B 00JIaCTH
MarepuagoBeIeHUS U TEXHOJIOTUN MAaTEPUAIOB
AQHATM3UPOBATh COBPEMEHHBIE TEHICHIINH U
MEPCIEKTUBBI Pa3BUTHS IIPOU3BOJICTB B 001aCTH
MaTepUATOBEICHNS U TEXHOJIOTUHA MATEPUATOB
HaBBIKAMH aHAJIN3a COBPEMEHHBIX TEHACHLNUN U
MIEPCIIEKTUB Pa3BUTHUS MPOU3BOJICTB B 00J1aCTH
MaTepuagoBeICHUS U TEXHOJIOTUU MAaTEPUAIOB

[1K-5.3: Ananusupyet u
0000112eT 0TeYECTBEHHBIN H
3apyOeXKHBIH OMBIT 110 TEMaTUKe
IIPOBOJMIMOTO UCCIICIIOBAHUS

METO/Ibl TIOUCKA MH(POPMAIMH B HAYYHOU JINTEPAType U
Oa3zax maHHBIX

AHATTM3UPOBATH HAYYHYIO JIUTEPATypy

HABbIKaMHM aHAJIN3a U I/IHTepHpI/ITaHI/II/I COBpeMeHHOﬁ
HAyYHOMW JIUTEPATyPhI




[1K-5.4: CocraBiset

IpaBuJIa HanmucaHui u HY6HHK3HHﬁ HAY4YHBIX OTYCTOB

aHATUTHYECKHE 0030PBI,
Hay4HbIE OTYETHI, 0000111aeT U
MyOJUKYET Pe3yJIbTaThl
UCCIIE0BAHUI

110 pe3yJibTaraM I/ICCHC,Z[OBaHHI;'I

COCTaBJIATh U Hy6JII/IKOBaTI) HAay4YHBIC OTYCTEI 110
pe3yiibTaram I/ICCJ'ICI[OBaHI/II‘/'I

HaBKaMH COCTaBJICHHUA U OHy6JII/IKOBaHI/I$I HAy4YHBIX
OTYCTHI 110 PE3yJIbTaTaM I/ICCJ'IG,I[OBaHI/Iﬁ

IIK-6: CniocodeH onpenessitb Cioco0bl, METOABI M CPEICTBA PelIeHHsI
TEeXHOJIOTMYECKHUX 32/124 B PAMKAaX NPUKJIAJIHBIX HCCIEI0BATEIbCKUX PadoT

TIK-6.1: ToroBuT
JIOKYMEHTAIIUIO 110 MOJTOTOBKE,
MIPOBEJICHUIO U PE3YJIbTaTaM
npukiagaeix HUP

OCHOBHBIE BUJIbI IOKYMEHTauu U nporpamm s HUP
TOTOBUTH OCHOBHBIE BUJIbI JOKYMEHTALIMN, IPOEKTOB
IIJIAHOB U IIPOIpaMM OTAENIbHbIX dTaroB HP
YMEHHEM F'OTOBUTH OCHOBHBIE BUJIbI JOKYMEHTALIH,
IIPOEKTHI ILUIAHOB U NPOTrpaMM OTAENbHBIX dTartoB HNUP

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

OCHOBHBIE METOJIbI U TPUOOPHI PUZUKO-XUMUUIECKOTO U
TEPMOJMHAMUIECCKOTO aHATN30B

BbIOMpaTh OCHOBHBIE METO/IbI U MTPHUOOPHI PUUKO-
XUMHYECKOTO ¥ TEPMOTUHAMUYECKOTO aHATTH30B
OCHOBHBIMH METOJIaMU (PU3HKO-XUMHUYECKOTO U
TEPMOJMHAMUYICCKOTO aHATN30B U HABBIKAMH PA0OTHI HA
COOTBETCTBYIOLIMX MPUOOpax

I1K-6.3: Pa3pabarsiBaeT
OTIBITHBIE 00PAa3Ibl MaTEPUATIOB,
B COOTBETCTBHH C 3aJJaHUEM
HUP

TCXHUKHU ITPUTOTOBJICHUA 00BEKTOB HCCICOO0BAHUA K
HU3YUYCHUIO UX (I)I/I33I/IKO-XI/IMI/I‘-I€CKI/IMI/I u
TCPMOAUHAMHUYCCKUMHU MCTOJaMU aHAIIM3a
IIOATOTaBJIMBATh 00BEKTHI HUCCIICAOBaHM K U3YYCHHUIO UX
@HBSHKO—XHMH‘IGCKI/IMI/I U TCPMOJUHAMHUYICCKUMU
METOJaMH aHalInu3a

MCTOJaMM ITOAIOTaBKH 00BEKTOB HUCCIICA0BAaHUsA K
HU3YUYCHUIO UX CI)I/I33I/IKO-XI/IMI/I‘-IGCKI/IMI/I u
TCPMOAUHAMHUYCCKUMHU MCTOJaMU aHAIIM3a

I1K-6.4: IIpoBOAUT MOHUTOPHUHT
COCTOSAHUS U3MCPUTCIIBHOT'O U
UCIBITATEILHOTO 000PYA0BaHUS
¥ 00pa3IOB OCHOBHBIX,
BCIIOMOTaTeJIbHBIX U PACXOJHbIX
MarepuaioB

IIpaBUJIa IPOBEPKH COCTOSIHUS BCEX BUI0B
UCIOJIb3YEMOro 00OPYOBaHUS U MAaTePHATIOB
IIPOBOJIUTH ITPOBEPKY COCTOSHUS BCEX BHJIOB
UCIOJIb3YEeMOTro 000OPYJOBaHUS U MAaTEPHATIOB
HaBbIKAMU IIPOBEPKU COCTOSHUS BCEX BUJIOB
UCIOJIb3YEMOro 00OPYJOBaHUS U MAaTePHATIOB

[IK-6.5: IToaroraBnuBaet
NPEIOKEHUS U 00ECTICYNBACT
U30JISILUIO, XPaHEHUE U
YTHITM3AIUIO HCIIOJIb3YEeMBIX
00pa31IoB C y4eTOM 3HAHUSA
TEXHUKHU 0€30IIaCHOCTH MPHU
paboTe ¢ MaTrepuatamMmu
Pa3TUYHOTO HAa3HAYCHHS

[IpaBUJIa TEXHUKU 0€30IacHOCTH MU paboTe B
XHMM.J1Ja00paTopyuu ¢ UCTIOIB30BaHUEM PA3TIUYHBIX BUJIOB
XUM.BELIECTB

XPaHUTh, YTWIN3UPOBATH, U30JIMPOBATh XUM.MaTEPHUAIBI
Pa3IMYHOIO Ha3HAYEHUs

HAaBBIKaMM XPaHEHMUs, yTUIN3ALH, H30JIUPOBAHUS
XUM.MaTepUaIOB Pa3INYHOIO HAa3HAYCHUS

1.4 OcobeHHOCTH peaM3auuM JUCIHUATIIMHBI

S3BIK peanu3anuu TUCUUILIMHBL Pycckuil.

Jucuuruinaa (Moayis) peanusyetcst 6e3 npumenenus D0 u JJOT.




2. O0beM IMCHUILUIHHBI (MOIYJIs1)

e
Becero, | |
. 3aueTHBIX
Bup yueGHOI paboThI —
(akam.uac)
KonTakTHas pabora ¢ 1,5 (54)
npemnoxaBaTeseM:
3aHATHS JICKIIMOHHOTO TUIIA 0,5 (18)
MPaKTHUYECKUE 3aHSTHS 0,5 (18)
J1abopaTropHbIe paboOTHI 0,5 (18)
CamocTosiTeJbHasi padoTa
1,5 (54)
o0yualommxcsi:
KypCOBOE IIPOEKTHPOBaHHE
(KTT) Her
KypcoBas pabora (KP) Her
IIpomexyrounas arrecrauus |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. Beenenue. Ilpeamer npukiagHON TEPMOAUHAMUKH.
Henu u 3amauu. CopeprkaHue AUCIUIUIMHBIL.

2. Tepmoaunamuueckas cucteMa. OCHOBHBIC TOHSTHS U
napaMeTpbl COCTOSTHUS.

1 u 2 3akoHbI TepMOAMHAMUKH. [loHsTHE O TETUIOTE, paboTe,
BHYTpPEHHEH U MOJIHOM HEPTUU TEPMOIUHAMHYECKON
CHUCTEMBI, €€ SHTAIBIIUU U HHTPOIHUU. TEerI0eMKOCTh
cuctembl. M3oxopHas u u300apHas TEIIOEMKOCTH Tasa,
WUCTUHHAI U CPEAHSsT TEIUIOEMKOCTH Ta30B,
TEIUIOEMKOCTh Ta30BOM CMECH. DHTANBIHS U SHTPOIHUS
ra3oB, UX MPUPAILCHHUS.

3. MeTtozp! pacuera TemiaoThl, paboOThl, BHYTPEHHEHN U
MIOJIHOM SHEPTUH, TEIUIOEMKOCTH, SHTAIBIIMM U HTPOINU
TEPMOJUHAMUYECKONU CUCTEMBI.




4. ®azoBble paBHOBecHus. [ eTeporennsie cucteMsl. [IpaBuio
¢a3z [166ca u ero BeiBoA. OOIIME MPUHLIUIIBI pacueTa
PaBHOBECUI B TOMOT€HHBIX U T€TEPOT€HHBIX CHCTEMAX.
dazoBble nuarpaMMebl. PacueTs! (ha30BBIX paBHOBECHH B
OJTHOKOMIIOHEHTHOH CHUCTEME U3 OOIEro U YaCTHBIX
ycioBuil paBHOBecus. Y paBHeHus Knaysuyca-Kianeiipona.
®dazoBble nIepexobl 1-ro u 2-ro poja.

O60061eHHoe ypaBHeHHE (a30BbIX paBHOBecUi BaH-nep-
Baanbca. PaBHOBecue ®uaKoCTh — map: 3akoHbl [ n60ca-
KonoBanosa. PaBHOBecHe KOH/IEHCUPOBAHHBIX (a3:
ypaBHeHnus Ipenepa u [Lnanka-san Jlaapa.
KomurarusHasie cBoiicTBa pactBopoB. OcMmoc.

5. OcHOBHbIE IOHATUS TEPMOAMHAMUKU. Pacuer 3HaueHnit
SHTAIBIINY, SHTPOINUY, S3Heprun I ud0ca, I'enbMrosbLa,
TEIUIOEMKOCTH.

6. KoHcTanTa paBHOBeCHsI, peIICHUE 3a1ad.

7. ®a3oBble paBHOBecus, paBuiio a3 [1bca, mpuHIMIIBI
pacuera yCI0BUN PaBHOBECH.

8. da3oBbIe Nepexobl, (pazoBbie qUArpaMMbl,pacyeT
YCIIOBUI paBHOBECUI B Pa3IMUHBIX THIAX FE€TEPOTEHHbBIX
CHCTEM.

9. IlocTpoeHne OUMETAITNYECKOM JUarpamMMBbl MIIaBKOCTH
metogom JICK

10. OnpeneneHue TEMIIOEMKOCTH UHIUBUIY ATbHBIX
BemectB MeroaoMm JICK

11. [ocTopoeHne TPEeXKOMIIOHEHTHOH (ha30Boil quarpaMmmsl

12. U3yuyenue ¢hazoBOro paBHOBECHUS B CUCTEME KHUIKOCTh-
nap




13. TToaroroBka k 1abOparopHBIM paboTaM, U3yUCHUE
TEOPETUYECKOT0 MarepHraia, opopmieHuE JT1ad0paTOPHBIX
paboT, MOArOTOBKA K AK3aMECHY

54

14. ITpn HATMYHMK YCIICUTHO 3alTUIIICHHBIX 4 Tab0paTOpHBIX
paboT yJamuiics: TOIMyCKaeTcsl 10 HK3aMEHa.

DK3aMeH NMPUHUMAaEeTCs B YCTHOM (hopme.
DK3aMEHAIIMOHHBIA OMJIET COAEPKUT J[BA BOIIPOCA U3
U3y4aeMoro Kypca.

Bcero

18

18

18

54




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Hogukos U. U. Tepmoaunamuka: yueobnoe nocodue(Cankr-IlerepOypr:
Jlanp).
2. [Mpuroxun U. P., ledoit P., Muxaitnos B. A. Xumuueckas TepMOAMHAMHKA:

moHorpadusi(Mocksa: BUHOM, JlaGoparopus 3HaHUi1).

3. Poros B. A., AuToHOB A. A., Ap3ymanos C. C., I'pekoa A. /I., ITapmon B.
H., Poros B. A. DkcnepuMeHTaIbHbIE METOIbI PUZNYECKON XUMUU:
naboparopHblid pakTukyM(onronpyauerii: UTaTEIEKT).

4. Canem P. P. ®usnueckas xumus. TepmorHamuka: yaeOHoe mocooue st
BY30B I10 XMMUKO-TEXHOJIOTHYECKUM HAIPABJICHUSAM ITOATOTOBKU
JUIIOMUPOBAHHBIX CIICIUATHCTOB: IOMYIIEHO YU4eOHO-METOANYECKUM
00beIMHEHNEM 110 00PA30BAHUIO B 00J1aCTH XMMHUYECKUI TEXHOJIOTUU U
ounorexnonorur(Mocksa: @uzmarnut [Dusuko-maremarnyeckas
auTeparypal).

5. baxun H. M., IBanuenko B. A., ITapmon B. H. Tepmoaunamuka nis
XMMHUKOB: YUE€OHHUK JUIsl CTYIE€HTOB BY30B I10 CIIELUAILHOCTH
"Xumus'"(MockBaMockBa: Xumusi).

4.2 JIMueH3UOHHOe ¥ CBOOOIHO PacCHpOCTPaHsieMoe MPOrpaMMHOe
olecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
o0ecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMIEH3UI0, a TAK:Ke CBOOOTHO
DacNDOCTDaHsieMoe MDOrNAMMHOe o0ecreyeHue):

1. Microsoft Vista Business

2. Microsoft Office Word 2007
3. Adobe Reader 7.0

4, Microsoft PowerPoint 2007
5. Microsoft Office Excel 2007

4.3 NnTepHeT-pecypchl, BKIAWYAA NpodeccnoHalbHbIe 0a3bl JaHHBIX
U uHGoOpMALMOHHBbIE CIIPABOYHbIE CUCTEMbI:

1.  Hayunas Onekrponnas bubanoreka e-LIBRARY.RU. IToaHoTekcToBas
koyekus «Poccuiickue akageMuuecKue KypHasl on-line» (M31areabCTBO
«Hayxka») Bxitouaet 139 xypHanoB. 3akII0YEHO JTULEH3NOHHOE COTIallleHe
(mo HOs6ps1 2021 T.) 006 UCTIOJIB30BAaHUH PECYPCOB CO CBOOOIHBIM JIOCTYIIOM C
KOMIIBIOTEPOB YHUBEPCUTETCKOM ceTH.- Pesxum noctyna: http://elibrary.ru/.

2. Nature Publishing Group — royioBas noAmnucka Ha Hay4Hble 3JIEKTPOHHbIE
KypHansl uznarenbctBa Nature Publishing Group: Nature Materials, Nature
Nanotechnology. — Pexxum gocryna: http://www.nature.com.

3. EBSCO Journals (komnanuss EBSCO Publishing) — a3nexTpoHHbI€ )KypHAIBI.
Bcero 6onee 7000 Ha3zBaHMI )KypHATIOB, 3,5 THICSYH PELICH3UPYEMBIX
KypHanoB. — Pexxum goctyma: http://search.ebscohost.com
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4.  Cambridge University Press - 1ocTymn K TEKyIIHM BBIITYCKaM >KyPHAIOB
uznarenscTB Cambridge University Press (¢ 1996-2015 rr) . — Pexxum
noctymna: http://www.journals.cambridge.org

5. 5.Royal Society of Chemistry - >kypHaJIbl OTKPBITOTO JOCTYIIA. - Pesxum
nocryna: http://pubs.rsc.org.

6.  6.Elsevier - noctyn k Freedom Collection uznarensctBa Elsevier. B kommiekt
noanucku Freedom Collection n3marensctBa Elsevier BXoAST 3J1€eKTpOHHBIE
Hay4YHbIE TTOJIHOTEKCTOBBIC KYPHAIBI 10 BCEM 00JIaCTIM HAYKH, TEXHUKH,
MEIMIIUHBI, pa3MelieHHbIe Ha Tiardopme ScienceDirect, (23 mpeameTHbIe
KoJUIeKIMH ), oxBar 6osiee 1900 nazBanuii sxypHaioB. Apxus 2010-2014 rr. -
Pexxum nocrtyna: http://www.sciencedirect.com

7. DJNEeKTPOHHA XMMUYECKas SHIIUKIIONEIUS — OH-JIaifH. -Pexxum nocryna:
http://www.xumuk.ru/encyklopedia/.

8.  CaliT o mMpuMEHEHUIO METO/IOB MareMaTH4eCKOW CTaTUCTUKH U TEOPUU
BEPOSITHOCTEH B aHATUTUICCKON XUMUU 111 00pabOTKU Pe3yIbTaTOB
AHATUTUYECKUX U3MepeHuii-Pexxum nocryma: http://chemstat.com.ru/.

9. baza nannbix repmoaunamuyeckux Bennuud UBTAHTEPMO - Pexum
noctymna: http:// www.chem.msu.su/rus/handbook/ivtan/

S ®oHa OLEHOYHBIX CPEICTB

OHCHO‘IHBIG CpCACTBA HAXOAATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, He00X0AMMAsA [IJIsl OCYLIeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHEe (MOLYJII0)

1 — BeChl 3JICKTPOHHbIE JIAOOPATOPHEIC;,

2 - mpubop STA 409C;

3 - meuyb My(erbHas BBICOKOTEMIIEpATyPHas;

4 - ycTaHOBKA JUTS OTpeeicHus (pa30BOro paBHOBECHS B CHCTEME JKHUIKOCTh-T1ap;
5 - o6opynoBanue 0011e1a00paTOPHOE;

6 - TEXHUYECKUE CPeICTBA 00yUueHus (MyJIbTUMEIUNHBIA TPOEKTOP,
MHTEepaKTUBHaA JIocka, [[DBM.

Brinonnenue 1aboparopHbIX paboT MPOBOJUTCS B COOTBETCTBUU C TPEOOBAHUSMU
Th, rpynnamu o0yJarouiuxcsi B KOJIu4ecTBe 2-3 4elloBeK, 00s13arelbHO B
IIPUCYTCTBUU ITpenoaasaresst U Y BII, BeiieicTBre NOBBIIIEHHON OIIaCHOCTH
pabOThI B XUMHUYECKOH J1abopatopuu. Jisi COOTBETCTBUS MEXIY OOIINMM
KOJINYECTBOM O0YUaIOIIMXCsl, OJHOBPEMEHHO BBINOJIHAIOIUX IKCIIEPUMEHT, U
KOJINYECTBOM MPOQPECcCCOPCKO-IPEI01aBaTeNIbCKOr0 COCTaBa U y4eOHO-
BCIIOMOTATEILHOTO TIEPCOHAIIA, MPUCYTCTBYIONIUX B Ta0OpaTopuu, oo1ee
KOJIMYECTBO O0yYaronIMXcs He JOHKHO MpeBbIIarh 16 4eloBek B rpyImie.
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