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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHIWJaT TEXHUYECKUX HayK, noueHT, KpaBuosa Enena /larpueBHa

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Obecnieunth  (QyHIAMEHTATbHYIO  TOJATOTOBKY  0OakajaBpa Ha  OCHOBE
OBNIQACHHUS  TEOPETUUYECKHMMHM OCHOBaMH  (U3UYECKOM XUMHHM - HAayKH O
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUUECKHUX MTPOLIECCOB U XUMUYECKUX SIBJICHHM.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

N3ydeHne TeOpeTUYECKUX OCHOB (PU3MYECKON XUMUU JJIsl pelIeHUs: mpodiieM
TEXHOJIOTMYECKUX IIPOLIECCOB MPOU3BOICTBA.

OBnageHWe pacYETHBIMM M OKCIEPUMEHTATbHBIMU METOJAaMHU  aHaiu3a
(GU3UKO-XMMUYECKUX TMPOLIECCOB M HaBbIKAMU WX HCIIOJIb30BAHUSL ISl PEIICHHUS
3a[a4, CBA3aHHBIX C OLIEHKOW TEXHOTEHHBIX WU NPHUPOJHBIX OMACHOCTEM M PUCKA UX
pean3anum.

OcHoBHOM 3amadeld M3ydeHUs JAUCUMIUIMHBI SBIsETCS  (PopMUpOBaHHE
KOMITETEHIIMH, HEOOXOJAMMBIX B JalbHEWIIed MpoPecCHOHATLHON AesTeIbHOCTH
BBINTYCKHUKA,  BKJIIOYAIONIEH  HMICHTU(UKAWIO HWCTOYHUKOB  OIMACHOCTEH B
OKpYy’Karolllel cpene, paboueid 30HE, Ha MPOU3BOACTBEHHOM MPEANPHUATHH,
OnpeieJIEHNE YPOBHEHN OMMACHOCTEM.

1.3 IlepeyeHp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMsl MO JAUCHHUILINHE
(Moay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJabTATaMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue NHOUKaTopa 3aI'I.I'IaHl/IpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunn

OIIK-1: CniocoGeH yYnuTHIBATH COBPEMEHHbIC TEHACHIMH PA3BUTHA TEXHUKHU U
TEeXHOJIOTUI B 00,1aCTH TeXHOC(]epHOii 6e30aCHOCTH, U3MEPUTEILHON U
BbIYUCIUTEIbHOH TEXHUKH, HHPOPMAIHOHHBIX TEXHOJIOTHii MPHU pelieHNH THIIOBBIX
3a1a4 B 00,1acTH NPO(PecCHOHATBHOM 1eATeJIbHOCTH, CBA3AHHOM € 321U TOI
OKpY:Kamouleill cpeabl U odecriedyeHneM 0e30MaACHOCTH YeJIOBEKa;

OIIK-1.5: PaccmarpuBaet u 3HaTh CMBIC]I OCHOBHBIX 3aKOHOB (PU3MUECKON XUMUH,
aHAIN3UPYET (PU3UKO- 00J1acTh NPUMEHEHUS 3TUX 3aKOHOB MPU PELICHUH 3334
XMMHYECKHE ITPOLIECCHI IS TEXHOJIOTHYECKOTO COBEPILIEHCTBOBAHMUS
pelieHus 3a1a4 IIPOM3BOJICTBEHHBIX MIPOLIECCOB
npogeCcCUOHATBHOM YMeTh UCTI0Ib30BaTh 3aKOHBI XUMUYECKOU
JeSITEIIbBHOCTH TEPMOJAMHAMUKU U KUHETUKU JJIs1 yCTaHOBJICHUS
BO3MOYHOCTH, ITyOMHBI U CKOPOCTH NMPOTEKAHUS
XUMHYECKH
Bianets MeTOaMHU DKCIIEPUMEHTAIBHOTO ONIPEIEIICHUS
TEPMOJMHAMUYECKUX U KNHETUYECKUX [TapaMeTPOB
METAJULypPrU4€CKUX IIPOLECCOB

1.4 OcobOeHHOCTH peajiM3alUU IUCHUILINHbI
SI3BIK peanu3zanuy IUCHUILIMHBL Pycckuil.

Jucuurnuna (Moyib) peanudyercs ¢ npumeHenueMm D0 u IOT

URL-anpec u Ha3BaHHE 3JEKTPOHHOrO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=15411.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
naboparopHbie paboTh 0,5 (18)
CamocrosiTesqbHas padora 1.36)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her
IIpomexyTounas arrecranmsa |1 (36)
(Ox3amen)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
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
Bcero yucne B Bcero yucne B Bcero yucne B Bcero Yyucie B
3NO0C anocC 3N0C 3UO0C
1. Xumuyeckasi TepMoAHHAMHMKA. XHMHYECKOe PABHOBECHE
1. [IpeameTt u 3HaueHHE PU3NUECKON XMMUMU.
TepMoanHamuueckas cCUCTEMa: IIapaMeTPbl U CBOMCTBA.
[lepBblii 3aKOH TEPMOJUHAMUKHU. BHYTpEHHS SHEprus,
TEII0Ta, paboTa
Tepmoxumus. 3akoH I'ecca 16
Bropoii 3akoH TepMoanHaMuku. TepMoguHaMudecKue
MOTEHIUAIIBI
3aKoH ACHCTBYIONIUX MacC. XUMHUUYECKOE PaBHOBECHE




2. IlepBbIii 3aKOH TEPMOJIUHAMHUKA. BHYTpEeHHSSI SHEPTHS,
TemoTa, padota. zonpoueccsl

Tepmoxumus. 3akoH I'ecca
TepMoarHaMUYECKHE MOTCHIUATEI, SHeprus [ nb6ca

XHUMHUYECKOE PaBHOBECUE

3. KanopumMeTrpuyeckoe orpeesieHue TerioThl
PacTBOPEHUSI COJICH.

HccnenoBanue XUMUYECKOTO PABHOBECHSI TOMOT€HHOM
peaKIu B pacTBOPE.

4.

16

2. PacTBopbI

1. PactBOpb! 251ekTpoauToB. KonnuraruBaele cBOKWCTBA.
DIEeKTPONPOBOJHOCTH

SHGKTpOXI/IMI/I‘ICCKI/IC MMpONHECChI B paCTBOpax

2. PactBOpBI 251eKTpoauTOB. 3akoH Payiisa. Konnurarusaeie
CBOMCTBA paCTBOPOB

DnexkTpoxumudeckue nemenTsl, D J1C, momspuzarusi.

3. Kpuockonuueckuii METO1 ONIPEICTICHUS] MOJICKYJISIPHOM
MacCChI HOJICKTPOJIUTA U CTCIICHU JUCCOIUAIIUU
JJEKTPOJIUTA

4)

3. XumMuueckass KHHeTHKA




1. Xumunueckas kuHetuka. [1opsaok, MOJIEKYJISPHOCTD.
[IpocTble U cnoXKHBIE peaKIUU

2. KuHeTnka npocThIX peakuuii, HOpsAI0K, MOJIEKYISIPHOCTh

3.

4. IloBepXHOCTHBIE SIBJICHUS

1. IToBepXHOCTHBIE SIBICHHSI, aACOPOITUs

Kosnonabie cuctemsl. Y CTOMYMBOCTD TUCIIEPCHBIX
CUCTEM. 30JI1, CTPOCHUE MUILIEIT

2. I[I/ICHepCHOCTB, IMOBCPXHOCTHOC HATAKCHHC,
CMaYrMBaCMOCTb, PaCTCKACMOCTD

Komnonnnsie cucrembl. CTpoeHre MULIEIT

3. OnpeneneHue NOBEPXHOCTHOTO HATSKEHUsI PaCTBOPOB Ha
TPaHULIE KUIKOCTb — a3

4.

5.

Bcero

36

18

18

36




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Ctpombepr A. I'., Cemuenxko /l. I1. ®uznueckas xumusi: y4eOHUK 15
CTYJCHTOB BYy30B, 00y4. Mo xumud. crneil.(Mocksa: Briciias mkoia).

2. Kynpsimesa H.C., bonnapesa JI. I'. ®usnueckas xumMusi: yueOHUK 7151
OakanaBpoB(Mocksa: FOpaiit).

3. Kynpsimesa H.C., bounapesa JI.I. ®usnyeckas xumus: yaeOHUK(M.:
FOpaiit).

4, Otkunc 1. Y., [layna /1. a., Jlyaun B. B., [Tontopak O. M. ®u3nueckas
xumus: Y. 1. PaBHOBecHas TepMOIMHAMHUKA: B 3 4aCTsIX : IEPEBOJ C
aarnuiickoro(MockBa: Mup).

3. [Mumanckuit A. @., benoycosa H. B., Bacunsea M. H., lllyoun A. A.,
CumonoBa H. C., SIknmos U. C., berukos I1. C. ®u3ukoxumMus
HEOPTraHUYECKUX MATEPUAIOB: y4eOHO-METOANUECKUI KOMIIIEKC
mucruruHbl (Ne 1825/69-2008)(KpacHosipck: COY).

6. Knoteko A. B., IIpecnsikoB U. A., Tpetpsaxos 0. [{. Xumus tBeporo tena:
yaebHoe nmocobue mo cnenuranbHocTy 020101 (011000) "Xumus"(Mocksa).

7. I'peizynoB B.U., Kysees U.P., [Tospkosa E.B., [Tonyxuna B.H., [11abnoBckas
E.b., [Ipuiimax E.1O., ®upcosa H.B. ®usnueckas xumusi: yuebHoe nocodue
(MockBa: ®nuHTa).

8. bokmreiin b. C., MengeneB M. ., IloxBucHes 0. B. ®u3nueckas XuMusi:
TepMoAMHAMHKa U KuHeTnka: yueonnk(Mocksa: MUCuC).
9. ['mnpnebpanar O. M., bonauna JI. I'., BacunseBa M. H. ®usnueckas xuMusi:

METOIMYECKHE yKa3zaHus K 1aboparopHbiM padboTam(KpacHospck:
Nupopmanmonno-nonurpaduueckuit kommieke [UIK] COY).

10.  Twunpnebpanar O. M., bonnuna JI. I'. ®usndeckas Xumusi: METO/I. yKa3. K Jiad.
pabotam mis cryaeHToB Beex crell.(KpacHosipek: ['YIIMu3).

11.  Tunpnebpanar O. M., bonnuna JI. I'. ®usndeckas Xxumusi: METOJI. yKas3. K Jiad.
padotam 1715t ctyaeHToB Beex cnell.(Kpacnospck: I'YIIMu3).

12.  Kynpsmesa H. C., Hemuesa E. B., Kparaciok B. A., Ecum6ekona E. H.,
bonpnapesa JI. I'., ['aBpuuxos B. A., BeigpsikoBa I'. A., CBunepckas 1. B.
duznyeckass XUMUs: AIEKTPOHHBIN y4eOHO-METOUUECKUN KOMIUIEKC 10
mucituinae (Ne 144-2007)(Kpacuosipck: COY).

13.  BacunwseBa M. H., Cumonosa H. C. ®uznueckas XxuMusi: yue0.-MeTOI.
mocobue M1l CaMoCTOAT. padoThI [ 1 cTyaeHToB crer. 150701.65
«Dusnkoxumus npoieccos u Marepuanony, 150108.65 «Iloponikosas
METALTYyprusi, KOMIIO3ULMOHHBIE MaTepUalIbl, MOKPLITHs), Harp. 150400
«Metautyprusi» u 150100 «MarepuanoBeieHHE U TEXHOJIOTUN
marepuanos» |(Kpacnosipck: COY).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IPOrpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMIEH3UI0, 2 TAK:Ke CBOOOIHO
DacnpocTNaHsieMoe MDOrNaAMMHOe o0ecreyeHue):

1. Her.



4.3 NUuTepHeT-pecypchl, BKIAKYAA NPodeccuoOHATIbHbIEe 0a3bl JAHHBIX
U uHGoOpMalNUOHHbIEe CIIPABOYHbIE CUCTEMbI:

1. http://chem21.info/info/2823/
2. http://www.twirpx.com/file/618380/

S ®oHa OLEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Kadenpa pacnionaraet marepuanbHO-TEXHHUECKON 0a30i, 00ecreunBaroen
MIPOBEJICHUE BCEX BUJIOB AESITEIILHOCTH B MPOLECCE U3YyUEHUS JUCIUTUIMHbI
«Dusnueckas XUMU», COOTBETCTBYET TPEOOBAHUSIM T'OCYIapCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHAapTa MOATOTOBKHU OakanaBpoB 1o HarpasieHuto 20.03.01
«TexHochepHas 6€30MaCHOCTHY.

VYyebnble Ki1acchl kaenapsl 000py10BaHbl MyJIbTUMEAUMHBIMU TPOESKTOPAMHU,
MO3BOJISTFOIIIMMH TTPOBOJIUTE 3aHATHS B MHHOBAITMOHHOHN (hOpMe ¢ TPUMEHEHHEM
aKTUBHBIX METOJIOB O0yUYECHUS.
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