EJIELIKU TOCYJAPCTBEHHBI YHUBEPCUTET um. N.A. BYHUHA

PABOYASA ITPOI'PAMMA ANCIUAII/IMHBI

«YTBEPXIAKO»
W.o. nekana MmeAUIMHCKOTO (haKyJIbTeTa

51.0.04.01 HpombinlieHHasi XUMHSA

Hanpasaenue noaroroBku: 04.03.01 Xumus
Hanpagsiaennocts (mpodpuib): Xumus okpysrcaioujeti cpeobl u XuMUYecKas IKCnepmu3sa
KBamudukanus (crenenn): 6baxanrasp

dopma 00ydeHusI: OuHAs

DaKyJbTeT: MCIUIUHCKUN

Kadenpa: xumuko-61MoI0rndeckux AUCIHUILUIMH U (papMaKoIoTuu

IT.YO. Ilerpuresa/

oyHas ¢popma

OYHO-3a04YHasd

3a04Has popma

¢dopma

Kypc 4 - -
Cemectp/TpnmMectp 7,8 - -
Jlekuuu 76 - -
JlabopaTopHble 3aHATHUS 52 - -
IIpakTnyeckne (ceMMHAPCKHE) 3aHATHSA 76 - -
KoncynbTanun -

®opma(bl) MPOMEKYTOYHOM aTTeCTALNH 3auer, - -

P P y 1 k3ameH — 0,3

KonTtpoJasn 9 - -
HNuble popmbl padoThl - - -
CamocrosiTesbHas padora 74,7 - -

Bcero uacos: 288

TpynoemkocThb: 8 3a4eTHBIX eAUHMII.

Pazpabotunk paboueill mporpaMMsl:
CTapIIN{ MPENnoAaBaTeINb

Tletpenko A.IL




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heap n3yvyeHus IMCHUIVIMHBI: KYypPC IPOMBIIUIEHHON XUMHHU JTOJKEH 00€CIIeUUTh
[IOHUMAHHUE BBIIYCKHUKOM YHMBEPCUTETa MHOIOYPOBHEBOI'O M MHOTOKPUTEPHUAIBHOIO
XapakTepa 3a7ay CO3aHMs HOBBIX TEXHOJIOTHUH, NPEIOCTaBUTh €My 3HAHUSA U HABBIKW,
HEOOXOAUMBIE [UIsl TPAaMOTHOTO OTBICKAHUS TOYEK IIPWIOKEHUS HOBBIX HAYUYHBIX
pe3yiabTaToB, a TaKXKe DOKCIEPTU3bl TEXHOJIOTMYECKUX pELICHWH Ha  OCHOBE
YHUBEPCAIbHBIX KPUTEPHUEB, BBITEKAIOIIUX U3 (YHIAMEHTAIBHBIX 3aKOHOB IPUPOIBI.

3agavyu n3yveHusi TUCUMILUIUHBI:

CdopmupoBaTh y CTy/IeHTa CHCTEMHBIX 3HAHUH M HAaBBIKOB, HEOOXOMMMBIX IS
rPaMOTHOTO OTBICKAHUSA TOUYEK MPUIIOKEHHS HOBBIX HAYYHBIX PE3YJIbTATOB.

3aKpenuTh YMEHUS 10 COCTABJIICHUIO M AHAIU3Y MAaTEPUATIbHbBIX, SHEPTETUUECKUX U
AKCEpPreTUUecux 0alaHCOB XMMUKO-TEXHOJIOTUYECKUX CUCTEM.

CdopMupoBaTh U 3aKpENUTh HABBIKK KCIEPTU3bI TEXHOJIOTHUECKUX PEIICHUM.

Mecro aucummiaunbl B crpykrype OIIOII: peanusyercs B pamkax 0a30Boi
(oOs3aTenbHOM) yacTu 610ka b1. JJucuurianabl (MOLYIIH)

HJIaHI/IpyeMl)Ie PE3YJIbTATHI oﬁyquml N0 JUCIHUILJINHE:

IInanupyemsle pe3yJbTaThl

Ko
I NHankaTopbl 10CTHKEHUS] KOMIIETEHIHU o0yueHust
KOMIIETEHIIN
0 TUCIHUILINHE
3HATh: 3uaer:
MPABOBBIE HOPMBI, MPOTUBOACHUCTBYIOIINE | TEXHUKY 0€30MacHOCTH Ipu paboTe B
MIPOSIBJICHUSIM JKCTPEMH3Ma, TEPPOPU3MA, | XUMUUYECKOU JabopaTOpuu U Ha
KOPPYMIIMOHHOTO MMOBEIECHUS B | IPOU3BOJICTBE, MPaBUIa XpaHEHUS U
npodecCuOHAIbHON NEeSTeTbHOCTH, | YTUIN3AIMH PEAKTHBOB, IIEPBYIO
OCHOBHEIE MEpBI IOPUIMYECKON | TIOMOIIb TP OTPaBIEHUSIX, 0KOTaAX.
OTBETCTBEHHOCTH 3a COBEPIICHUE IESTHUN
IKCTPEMHUCTCKOM, TEPPOPUCTUUYECKON M
KOPPYIIIMOHHON HANIPaBICHHOCTH
Ymeer:
YMeTh:
CaMOCTOSITENILHO paboTaTh C
aAHAIM3UPOBATh, TOJIKOBaTh W MPUMEHSITH . N
o XUMHYECKOH amnmapaTypoii u
MpaBOBbIE HOPMBI O TIPOTHUBOJICHCTBHUH
YK-10 p€akTUBaMH, pelIaTh BO3ZHUKAIOIINE
HKCTPEMU3MY, TEPPOPU3MY,
BOIIPOCHI, CBA3aHHBIE KaK C
KOPPYIIIUOHHOMY [IOBEIECHUIO B N
. IIOCTAHOBKOM XUMUYECKUX
npoecCHOHANBHOW  ACSITENbHOCTH U

IOBCEIHEBHON KU3HU

OKCIICPUMCHTOB, TaK 1 C
TCOPCTUUCCKHNMHU BOIIPOCAMMU.

Baanern:

HaBBIKAMU PabOTHl C 3aKOHOJATEIbHBIMU
HOpMaMH, IIPOTUBOICHCTBYIOIINMHA
MPOSIBICHUSIM DKCTPEMH3Ma, TEPPOpH3Ma,
KOPPYILIMOHHOTIO MOBEICHUIO B
npoecCHOHANBHOW ~ ACSITENBHOCTH U
IIOBCEIHEBHOM XKU3HU

Baapeer:

prueMaMu 00paIieHus ¢
1a00paTOpHBIM 000PYIOBaHHUEM,
peakTuBaMu, Npubopamu.

HaBBIKAMU PaOOTHI HA OCHOBHOM
arnrmaparype, IpuMeHsIeMOH B
(U3UKOXUMHUYECKUX UCCIICIOBAHUSIX,
Ha MPOU3BOJICTBE.




OIIK-3

3HaTh:

CTaH/JIApTHOE MPOrpaMMHOE OOecIeUeHHEe
U HCIOJB3YeT €ro MNpHU pelIeHUuW 3ajad
XUMUYECKOU HAIIpaBJIICHHOCTH, IpH
IIOJITOTOBKE Hay4HBIX myOJIMKaIui,
JIOKJIaJI0B.

3Haer:

OCHOBHBIE  QJITOPUTMBI  pELICHUSA
XUMHMYECKHUX 3a1ad Il IPUMEHEHUs
UX B HAYYHOH JCATECIBHOCTH.

YMmeTn:

HPUMEHATE TEOPETUUECKHE 51
MOTYDMITUPUYCCKHE MOJICTTH MPU PEIICHUH
3a1a4 XHMH‘-IﬁCKOﬁ HaHpaBJIeHHOCTI/I.

Ymeer:

BBIGI/IpaTb 3KCH€pI/IMeHTaHBHLIe
METOJMKHA  JJIA  pEIIeHHWs]  3ajaad
XPIMPI‘-IGCKOﬁ HaHpaBJIeHHOCTI/I.

Baanern:

Baaneer:

HaBbIKAMU pa3paboTku | cmocobamu MIPUMEHEHUS
CHCHHUAIM3UPOBAHHBIX ~ TPOTPaMM  JUIs | CIICHUAIM3UPOBAHHBIX IPOrpaMM B
pemeHns 3a71a4 po(heCCUOHATILHOU | NeATCIIEHOCTH XUMHYECKON
cdephl AeSITeTBHOCTH. HaIpaBJICHHOCTH.

OIIK-5 3HaTh: 3Haer:
OCHOBHBIC TEXHUYECKHE Cpe/ICTBa | OCHOBHBIC MpOrpaMMHBIC
KOMITHIOTEPHBIX CHCTEM; OCHOBBI | obecrieueHUsT uis  00padOTKH |
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX UHTEPIpETANU pe3yJIbTaToB
TEXHOJIOTHH; OCHOBHBIE  TEHJCHIUH | XUMUYECKHX HAOIIOICHHH.
pa3BUTHS COBPEMEHHBIX
WH(POPMALMOHHBIX TEXHOJOTUH M OCHOBBI
nH(pOpMaITMOHHOM 0€301acHOCTH;
IPaBOBOE peryamupoBaHue B
WH(POPMAIIMOHHOM Cpeie.
Ymersn: Ymeer:
UCIIOJIb30BaTh COBpPEMEHHBIE | HCIOJIb30BaTh  coBpeMeHHble  [T-
KOMITHIOTEPHBIE TEXHOJOTHH (TEXHOJOTHH | TEXHOJOTMH Tpu cOope, aHajims3e,
00paboTkH JTaHHBIX, TEKCTOBOH, | 00paboTke u IIPEJCTaBICHUN

rpaduueckoii, YHUCIOBOM HH(MOPMALINH,
CEeTeBbIe U MYJIbTUMEANA TEXHOJIOTHH).

nH(pOpMALIUK XUMHYECKOTO TPOopuUIIst

Baanerb:
HaBBIKAMHU pa6OTI>I C KOMHBIOTGpOM KaK
CPEICTBOM yIpaBjieHUuEM UHMOpMaIueH.

Baaneer:

HOpMaMH MH(pOpMallMOHHON
0e30macHOCTH B IpodeccrnoHalbHON
JIeSITebHOCTH

Il. COAEP’KAHUE U OB BEM JUCIHHUIIJIMHbI

€ YKa3aHMEM KOJHMYeCTBA YACOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0d0Ty 00y4aouuxcs
¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSAITEILHYIO padoTy

Ounas ¢popma o0yueHust

AyIMTOPHBIC 3AHATHS Cam.
HaumeHoBaHue pa3iaesioB M TeM Bcero K 3 1B pas.
Paznen 1. Conep:xkanue u 3a1aun 22 4 4 4 10
NPOMBINLIEHHOH XUMUH
Tema 1. [IpombInieHHAS XUMUS: 11 2 2 2 5
MpenIMeT, 3aa4u, Kiaccuurams
XUMHUYECKHUX MPOU3BOJCTB.




2. | Tema 2. 3HaueHHne XUMHUYECKOI 11 2 2 2 5
MTPOMBIIIIJICHHOCTH.
Pa3nen 2. 3aKOHOMEPHOCTH M METO/IbI 63 14 10 14 25
XUMHUYECKOH TeXHOJIOTHH.
Tepmonunamuyeckune pacuersl XTI

3. | Tema 3. [ToHsiTHE O XUMHKO - 11 2 2 2 5}
texHosnoruaeckom nporiecce (XTII).

4. | Tema 4. TexHOIOTUYECKUE U 11 2 2 2 5}
IKOHOMHYECKUE KPUTEPUHU
s dexruBrocTH XTII.

5. Tewma 5. 3HaueHHE TEPMOTUHAMUYECKHUX 13 4 2 2 5
Y KUHETHYECKHUX (MHKPO- H MaKpo-)
3aKOHOMEPHOCTEH JIJIsl IPOMBIIIUICHHOU
XUMUH.

6. | Tema 6. TepMogMHAMUYECKHE PACUCTHI 15 4 2 4 5
XTII.

7. | Tema 7. Kunetuueckue pacuetrst X TII. 13 2 2 4 )
Cxopocts XTII.
Pa3nen 3. Kataautuyeckue mpoieccsl. 37 6 10 6 15
XHMHKO-TE€XHOJOTHYECKHE CHCTEMBbI

8. | Tema 8. CriocoObI H3MEpEeHHSI CKOPOCTH 13 2 4 2 5
XUMHUYECKON PEaKIuH.

9. | Tema 9. I'ereporeHHbIe KaTATUTHYECKHUE 13 2 4 2 )
XHUMHUYECKHE TIPOIIECCHI.

10. | Tema 10. XuMHKO-TEXHOJOTHIECKAS 11 2 2 2 5
CHCTEMA.
Paznea 4. 'mapomexannyeckue 22 4 4 4 10
Npouecchl.

11. | Tema 11. 3HaueHrEe MAaKPOKUHETHUYECKUX 11 2 2 2 3)
3aKOHOMEPHOCTEH B MPOMBIIIIEHHOM
XUMUH.

12. | Tema 12. PesxxumM OBUKCHUS KUTKOCTCH. 11 2 2 2 5
Pacxop »KMIKOCTH MPU YCTAaHOBUBILIEMCS
JTAMHUHAPHOM ITOTOKE.
Dopma omuemnocmu - 3auem
Hmozo 3a 7 cemecmp 144 28 28 28 60
Pa3nea 5. Moagesnposanne XTII. 30 10 10 6 4

13. | Tema 13. OcHOBHBIE KPUTEPUHU 12 4 4 2 2
THIPOIMHAMUYECKOTO TOI00MUS.

14. | Tema 14. MaremaTndeckoe 18 6 6 4 2
MOJIETTUPOBAaHUE KaK METO/T
ontumuzanuu X TTI.
Paznen 6. TenioBbie mponeccsl. 34 12 12 6 4

15. | Tema 15. 3HadueHme TEMIOBBIX 16 6 6 2 2
MTPOIIECCOB B MPOMBITIUICHHON XUMUH.

16. | Tema 16. Ilepenaua Teria KOHBEKITHEH 18 6 6 4 2
(KOHBEKTUBHBIH TEMI000MEH).
Pasnen 7. MaccooOMeHHBIEe TPOLECCHI. 22,7 8 8 4 2,7

17. | Tema 17. OOmme moHATHUI MacCOOOMEHA. 22,7 8 8 4 2,7
Pa3nea 8. Xumnueckne peakTopsl. 48 18 18 8 4




18. | Tema 18. OcHOBHBIE TUIIBI XUMUYECKUX 15 6 6 2 1
PEaKTOPOB: KIacCCH(PHUKAIUS XUMUUECKUX
PEaKTOPOB M PEKMMOB UX PAOOTHI.

19. | Tema 19. Peaktopsl naeansHOTO 18 6 6 4 2
cmemenus nepuoaunueckuit (PUC-IT),
HenpepriBHbIN (PUC-H), nneansHoro
BeiTecHeHus (PMB). Kackan PHC.

20. | Tema 20. XuMu4ecKkre peakTopsl ¢ 15 6 6 2 1
HEUJICATbHON CTPYKTYPOU MOTOKOB.
Dopma omuemHocmu - SK3AMeH 0,3
Konmponw 9
Hmozo 3a 8 cemecmp 144 48 48 24 14,7
NTOI'O: 288 76 76 52 74,7

OuHo-3a04yHasi popMma 00yueHus (He peasn3yercs)
3aounas popma oOyueHus (He peainzyercs)

I11. OUEHOYHBIE MATEPUAJIBI JIJISI TIPOBEJEHUS TEKYIIEA U
MPOMEXKYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO JUCHUIJIMHE

Tekyias arrectanuys NpoBOAUTCA B GOpMe KOHTPOJIbHOU paboThl, pedepara.

TunoBoit BApMAHT KOHTPOJIbHOM PadOTHI
1. YUem oTiIM4yaeTcss XMMHKO-TEXHOJIOTMYECKOrO IPOLECC OT XUMHUKO-TEXHOJOTHYECKOU
CUCTEMBI.
a MEPAPXUYEKUM COOTBETCTBUEM
0 KOJIMYECTBOM 3JIEMEHTOB
B TallaMU UX CO3/IaHHUS

2. Bunbl moneneit ux ocobennoctu. [IpuBenure camyro U3BECTHYIO
a MaTeMaTu4ecKas

0 PKOHOMUYECKast

B CTUJIMCTHYECKAs

3. Uro Takoe CreneHb NpeBpanieHus ChIPbS.

a. KOJIMYECTBO MPOJYKTa

0. OTHOIIIEHHE KOJIMYECTBA 1IeJIEBOTO MPOAYKTa K 001Ieil cymMMe MPOayKTOB

B. OTHOIIIEHHE KOJIMYECTBA MOJIE3HOTO MPOIYKTa K 00IIel CyMMe BCeX MPOAYKTOB

4. Yto Takoe Boixoa npoaykra.

a OTHOIIIEHHE MTPAKTUYECKON MACChI K TEOPETUYECKH BO3MOKHOM

0 OTHOIIICHHE KOJWYECTBA MIPOIYKTA K MACCE UCXOIHBIX BEIICCTB

B OTHOIIICHUE KOJIMYECTBA IIEJIEBOTO MPOAYKTa K Macce BCeX MPOTYKTOB
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5 CeneKTUBHOCTD Imponecca.

d OTHOIICHUC KOJIMYCCTBA LCJICBOI'O ITPOAYKTA K CYMMC BCCX IIPOAYKTOB

0 OTHOIIIEHHE KOJUUECTBA IMCJICBOI'O IIPOAYKTA K MAaCCC NCXOAHBIX BCIICCTB
B OTHOIICHHC KOJIMYCCTBA LICJICBOI'O IIPOAYKTA K TGOpGTH‘IGCKOﬁ Macce

6. IIpon3BOAUTENBHOCTD ITpOLIECCa.

a. KomnuectBo npoaykra k eauHuile 00bEMa peakTopa
6 KonnuecTBo npoaykTa B €AMHUILY BPEMEHU

B KOJIMYECTBO MPOAYKTA HA €IUHULY CTOUMOCTHU

/. IloHsiTHE DKCEPTUM.

a MakcuMallbHasl moJie3Has padoTa

0 MakcHMaJlbHasl IPOU3BOAUTEIBLHOCTD

B IIPOM3BOJUTENILHOCTD 0€3 yuéTa TeIIOBBIX OTEPh

8. CebecTOMMOCTb.

a CTOMMOCTb €IUHUIIBI 000PYTOBAHHS
0 CTOMMOCTD CIMHHMIIBI ITPOTYKTa

B CTOMMOCTbH €JIMHHUIIBI CHIPhS

9. 3akoH ITackairs.

a.3aBUCUMOCTb JaBJICHHS OT MPOYHOCTH CTCHOK COCY/1a
0 3aBUCHUMOCTb JABJIEHUS OT BBICOTHI CTOJIOA JKUIKOCTH
B 3aBHCHMOCTb JIaBJICHUS OT (hOPMBI coCya

10. YpaBuenue bepnymu.

a B3aMMOCBSI3b NMOTEHIIMATHLHON U KHHETUYECKOM SHEPTUH JKUIKOCTU
0 B3aUMOCBSI3b CKOPOCTH MOTOKa ¢ (hopMoii cocyna

B B3aUMOCBS3b BBICOTHI CTOJIOA JKUJIKOCTU U TEMIIEPATYPHI

11. Temtonepenaya.

a.CITOCOOHOCTh HarpeToro Tejla OCTHIBAThH

0 cIOCOOHOCTBH XOJIOJTHOTO TeJIa HarpeBaThCs

B CITOCOOHOCTB HArpeToro Tela MepeaaBaTh TEIUIO XOJ0IHOMY

12. ciocoObl neperoHku HepTu:
a atMoc(epHasi 1 BaKyyMHast

0 nedaermanuoHHas

B KOHBEKTHBHASI 1 KOTHUTHUBHAS

13. Kakue maTepuasbl HCIOIB3YIOTCS AJIsl CO3AaHUS CUIIOBBIX KOHCTpyKuuid X TII?
14. Kakue peakTopsl 10 BpeMeHU (PYHKIIHOHUPOBAHUS CYIECTBYIOT B KJIacCU(DUKAIIH ?
15. Kakue peakTopbl 0 MEXaHU3MY B3aUMOJICHCTBUS CYIIECTBYIOT B KJIacCU(UKALIUN?
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16. [Touemy mporiecc cMHTE3a aMMHUaKa IPOBOAST MIPH OYEHb BHICOKOM JIaBJICHUH

IIpumepHas TemaTuka pedeparon

1. Uccnenosanue MIPOIIECCOB nepepaboTKu HepTH Ha
HedTenepepadaThIBAIOIINX 3aBOIAX

2. AnanmM3 BO3MOXHOCTEW HCIIOJIB30BAHHUS AJbTEPHATUBHBIX HMCTOYHUKOB
SHEPTUU B XUMUYECKON TTPOMBITIUICHHOCTH

3.  PazpaboTka TEXHOJOTHHW TMOIMYYEHUS CHUHTETHYECKOTO TOIUIMBA HAa OCHOBE
YT

4.  HccremoBaHue KaTalu3aTOPOB M HMX HCIOJB30BAaHUE B TIPOU3BOJICTBE
CUHTETUYCCKUX MaTEPHUATIOB

5. OreHka BIUSHUSA PAa3IAYHBIX (DaKTOPOB HA TPOU3BOJICTBEHHBIC MPOIIECCHI B
XUMHUYECKOUN MPOMBIIIIIEHHOCTH

6. AHaIM3 TEpPCIEeKTUB Pa3BUTHUS TEXHOJOTHUU IPOU3BOACTBA OMOJIOTUYECKH
AKTUBHBIX BEIIECTB

7.  HccnenoBaHue TEXHOJOTHUHU TMOJYYEHHUS HKOJIOTHYECKHM YUCTBHIX MaTEpPHAJIOB
Ha OCHOBE PACTUTEIHHBIX KOMIIOHEHTOB

8.  PazpaboTka HOBOW TEXHOJIOTMM TIPOM3BOJICTBA DJIEKTPOJOB Ha OCHOBE
rpadena

9.  HUccrmenmoBanme mpoOiieM, CBS3aHHBIX C YHCTOTOM IMPOM3BOJCTBEHHBIX

ITPOLIECCOB B XUMHYECKON TPOMBIIIJIEHHOCTH
10. Pa3paboTka TEXHOJOTHHU MOJYYCHHsS] KEPaMUYECKUX MaTEpHaoB Ha OCHOBE
ONTHUYECKHUX BOJIOKOH.

[IpomexyTouHast aTTecTanusi OOydYarolUXCA OCYIIECTBIsieTcs B (opme 3ayera,
AK3aMEHa C UCIOJIb30BAHUEM CJICIYIOIINX OLICHOUYHBIX MaTEPUAJIOB. nepeueHb 80NPOCO8 K
3ayemy (7 cemecmp), nepeuenb 60NPOCO8 K IK3aMeHy (8 cemecmp).

Bomnpocsl k 3auery
(7 cemecTp, ouHasi popma 00yUeHHs )

1. Pa3BuTHe NpOMBILITIEHHON XUMUU KaK HAyKH.

2. IIpenmer OXT, mecro OXT cpenu Apyrux XHUMHUKO-TEXHOJIOTHYECKHUX
JTUCIIUTLINH.

3. TumnoBble CTa MU U TUIIOBBIC MPOIECCHl XUMUYECKUX MMPOU3BOJICTB.

4, XUMHUKO-TEXHOJIOTMUYECKHUH MPOLIECC U ETO COAEPIKAHUE.

5. Kinaccudukanus XuMHUKO-TEXHOJIOTHYECKUX MPOIECCOB (XUM. PEaKIIuii).

6. OCHOBHBIEC TEXHOJOTUYECKHUE TTOHSATHUS: 1IEJICBON U TOOOYHBINA MPOAYKT,

7. MIPOU3BOIUTEIIHLHOCT, MOIITHOCT, MHTEHCUBHOCTD, pacxoJiHbIe
K02 (D PUITUEHTHI.

8. Crenenb nipeBpatenus: nousitue o CII u paBaoBecHoit CII, Beipaxxenue CII
Yyepe3 KOHLEHTPALMU PeareHTOB MPH MOCTOSIHHOM 00beME.

Q. Brixoa mpoaykra: TEOPETHUYECKUH M IPAKTUYECKHM, CTEXHUOMETPUUECKUN U

paBHOBeCHBII;'I. B3aumocss3b BbIXOJIda U CTCIICHU ITPCBPAIICHNA.
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10. CeneKkTHUBHOCTh, B3aMMOCBS3b CEJICKTHBHOCTH, CTCIICHH TPEBpAIICHUS U
BBIX0/1a IPOAYKTA.

11. Tlonstue o paBHoBecun XTII. KoHcTaHTa XMMHYECKOro paBHOBECHS,
BBIpa)KEHUE KOHCTAHTBHl PABHOBECHS 4YE€pE3 KOHIICHTPAMU M MaplLHalbHbIE TaBICHUS
KOMIIOHEHTOB.

12. Cwmemenue paBHoBecus. IIpaBunio Jle-lllaTenbe, HampaBieHue cMelEeHUs
paBHOBECHS IPU U3MEHEHUH t, p, C.

Bomnpocs! k 3k3aMeny
(8 cemecTp, ouHas popma 00yUeHUs )

1. [ToHsTHE O CKOPOCTH XMMHUKO-TEXHOJOTHUECKUX MPOIIECCOB, COCTABIISIIOIINE
ckopoctu XTII.

2. CkopocTh XUMHUYECKOM peakuuu. ['paduueckoe ompeaeneHUe CKOPOCTH
pEaKkyu O KUHETUYECKOW KPUBOU.

3. Kunerurka snemMeHTapHbIX TOMOTE€HHBIX XUMHUECKUX peakiuil. Kunetuueckoe
YpaBHEHHE, MOPSAIOK PEAKIUU.

4, 3aBUCHUMOCTh KOHCTAHTBl CKOPOCTH PEAKIHMU OT TEMIEpaTypbl, YpPaBHEHUE
Apenuyca, sHeprus akTuBaluu, rpadguaeckoe onpenenenue E.

5. Kunerurka cioKHbIX TOMOTE€HHBIX XUMUAYECKUX peakuuil. [locnenoBarenbHbie

U TapajulefibHble pEeaklU{, KUHETUYECKUE YpaBHEHUs, TIpadUyecKue 3aBHUCHUMOCTH
KOHIIEHTPAIlUX OT BPEMEHH PEAKIUU.

6. KuneTtnka rereporeHHbIX XuMUYecKux peakuuil. Ckopocth auddysuu,
ko3 purmenTs! 1udPy3un, MacCOOTAAYH.

7. ['eTeporenHslii mporecc B cUCTEME Ta3 - TBepjoe. Mojens ¢ ppoHTaIbHBIM
IIEPEMEILICHUEM 30HbBI PEAKIINH.

8. Mopens ¢ (QpoHTalNbHBIM  MEPEMENICHUEM  30HBl  pPEAKUUU  MpU
JUMUTHPYIOIIEN cTaauu BHelHel nuddy3un (BbIBOL).

Q. Knaccudukanys TeXHOIOTHYECKUX CXEM.

10. OcHoBHBIE TpeOOBaHUSI K XHUMHYECKUM peakTopaMm. Kiaccuduxarus
XUMHYECKUX PEAKTOPOB.

11. XapakTepuCTHYECKOE YpPaBHEHHE WJCAIBHBIX THIIOB HM30TEPMHUUYECKHUX
PEaKTOPOB 711 TOMOT€HHBIX MPOLECCOB.

12.  PeakTophl MeprUOANYECKOTO NEUCTBUS. XapaKTEPUCTHUECKOE YpaBHEHHE.

13.  PeakTophsl HenpepbIBHOTO elicTBUs: ypaBHeHue PYB.

14.  PeakTopsl HenpepbIBHOTO nelicTBus: ypaBHenue PUC.

15. XapakTepuCTHYEeCKHME YpPaBHEHHSI PEAKTOPOB, €CIM B HUX OCYLIECTBISETCS
peakiys IepBOro MopsaKa.

16. CpaBHeHHE pa3IMYHBIX TUIIOB XUMUYECKUX PEAKTOPOB.

17. Kackajg peakTopoB UA€aJIbHOIO CMEIIEHUsI, CIOCOOBI pacyeTa Kackaja.

18. Otimume peaqbHBIX XUMHUYSCKHX PEAKTOPOB OT Mojaener uaeanbHbx PYC u
PUB. Kpurepuit bonenmrerina.

19. MacmrabupoBanue XHUMHYECKUX pEaKTOpoB. Kpurepuum XUMUYIECKOTO
noxoous.

20. TumoBble KOHCTPYKIIMH XUMUYECKHX PEAKTOPOB.
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IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJIUMO¥ JUISI OCBOEHMS
JUCHUILIAHBI

4.1. OcHoBHAs JUTEpaTypa

1. UrnatenkoB, B. . OOmas xuMudeckas TEXHOJOTHS: TEOpHs, MPUMEPHI, 3aTayH :
yaeOHoe mocooue st By30B / B. U. UrnatenkoB. — 2-e¢ uszn. — MockBsa : M3matenscTBo
Opaiit, 2024. — 195 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-09222-6. —
Texcr : anextponnbiii // OOpazoBarenpHas miatpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/536887

2. XHWMHKO-TEXHOJIOTHUECKHE TMPOIECCHl : YYeOHUK M TPAKTUKyM I BY30B /
1O. A. Komuccapos, M. b. I'ne6os, JI. C. 'opnees, /. II. Bear.— 2-¢ wu3n., ucop. #
non. — Mocksa : UznarensctBo HOpaiit, 2024. — 340 c. — (Bricmiee oOpazoBaHue). —
ISBN 978-5-534-09169-4. — Texkct : snextpoHHbld // OOpazoBaTenbHas MmiaTdhopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/539758

4.2. JlonoiHUTEIbHAS JJUTEpATypa

1. UrnarenkoB, B. . Xumudeckue MpoIECCH M PEAKTOPHI : y4eOHOE IMocoOue s
By30B/ B. U. UrnarenkoB. — MockBa: WM3marensctBo [Opaiir, 2024. — 117 c.—
(Beiciiee oOpazoBanue). — ISBN 978-5-534-18764-9. — Tekcr : dlEKTPOHHBIN //
OopasoBaresbHas miathopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/545511

2. Komuccapos, 10. A. TepmonuHamuka M TeIUionepenada B MPOIECCAX XUMHUYECKON

TEXHOJIOTHH :  y4eOHHMK I cpemHero  npodecCHoHaIbHOTO  oOpasoBaHus /
10. A. Komuccapos, JI. C. I'opaees, J1. I1. Bent. — 2-e u3n., nmepepad. u gorn. — Mocksa :
WznatensctBo  FOpaiit, 2024. — 245c.— (IIpodeccuonansHoe oOpa3zoBaHHE). —

ISBN 978-5-534-18816-5. — Tekct : anektponnslii // OOpazoBaTenbHas mmiaTdhopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/551727

3. OU3NKO-XMMHUYECKHE METO/IbI aHalu3a : yueoHoe nmocobue ans By3os / B. H. Kazun [u
ap.]; mon pemakuuerd E. M. Ilmucca. — Mocksa : MznarensctBo FOpaiit, 2024. —
201 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-14964-7. — TekcT : 2MeKTPOHHBIN
// ObpazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/542534

V. IEPEYEHb PECYPCOB HHO®OPMAILIMOHHO-
TEJEKOMMYHUKAIMOHHOU CETU «MHTEPHET», HEOBXOANMBIX
JJIA OCBOEHUA JTUCIIUITJIMHBI

Ne
nn

Ccpliaka Ha HaumeHnoBaHue pa3padoTku B

. o HJocrynHocrh
HHPOPMALMOHHBII pecypc 3J1eKTPOHHOH dopme

1. Hudoypoxk: oOpazoBaTenbHBIN

HHTEepHEeT-IpoeKT Poccuu.

. BxutroyaeT: KOHCIEKTBI N

https://infourok.ru/ CBOOOIHBII JOCTYII
YPOKOB, MPE3EHTAINH, TECTHI,

BUJICOYPOKH U ApYyTUe
Marepuaisl [0 NpeIMeTam

9


https://urait.ru/bcode/536887
https://urait.ru/bcode/551727

IIKOJIbBHOW MPOrpaMMBl.

http://edu.ru/

Poccuiickoe o0pa3oBanme:
DenepajbHbIi MOPTAJL.
Brarouaer

CCBUIKM HA MOPTAJIbI U CaWThI
00pa3oBaTeNbHBIX
YUPEKICHUH;
roCy/1apCTBEHHbBIE
oOpa3oBaTeNbHbIe CTaHAAPTHL;
HOpPMaTUBHBIE JIOKYMEHTHI;
KaTajior 3KCKypCcui u
00y4aroIuX MpPOrpamM.

CB0OOAHBIH JOCTYI

http://window.edu.ru/

HNudopmanmnonnas cucrema
"EQuHoe OKHO J10CTYyNa K
0o0pa3oBaTeJIbHbIM
pecypcam'' mipeoCTaBIseT
CBOOOHBIN TOCTYI K KaTajaory
o0pa30BaTeNbHbIX UHTEPHET-
PECYPCOB U MOTHOTEKCTOBOM
ANEKTPOHHON y4yeOHO-
METOANYECKOI OMOIIMOTEKE
JUTSE 00IIETro 1
npodeccrnoHalIbHOTO
o0pa3zoBaHus

CBOOOIHBII JOCTYTI

https://www.gumer.info/

bubauorexa I'ymep:
MPEAO0CTABIIET CBOOOHBIN
noctyn K 5000 kHUT U cTaTei
110 TYMaHUTAPHBIM HayKam

CB0OOHBIH JOCTYI

http://fcior.edu.ru/

DenepajbHbIA HEHTP
UHopMaLMOHHO-
o0pa3oBaTeIbHBIX PecypcoB
(®LHMOP) npenocrapisieT
JOCTYII K 3JIEKTPOHHBIM
o0Opa3oBaTeNbHbIM pecypcam U
cepBHCaM Ul BCEX YPOBHEW U
CTYyTEeHEN 00pa3oBaHus.

CBoOOAHBIN TOCTYIT

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX
N UTHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

1)

http://www.biblioclub.ru

DIIeKTPOHHO-OUOIMOTEeUHAS
cuctema (3bC)
VYHuBepcurerckast OnbimoTexa
OHJIANH

Perucrpanus yepes
110001 YHUBEPCUTETCKUI
KOMIIBIOTEP.

B nanpHelimem
MIPEIOCTABIIAETCS
HEOrpaHWYEHHbIN
VH]JIMBU1yaJIbHBIN
JOCTYTI U3 JII0O0H TOYKH,
B KOTOPOU UMEETCs
JOCTYyN K ceTh IHTepHeT
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http://edu.ru/
http://www.biblioclub.ru/

www.garant.ru WudopmaninoHHO-TIpaBOBOM
nopTan

CBOOOAHBIN TOCTYTI

Poccutickuit nHGOpMaIMOHHBIN
HOpTaj B 00J1aCTH HAYKH,
TEXHOJIOTUH, METUIIUHBI U
00pazoBaHus

3] wwwe.elibrary.ru CBoOoaHBIi JOCTYyN

Pocculickas KOMIIBIOTEpHAs
CIPaBOYHO-IIPABOBAs CUCTEMA

4| www.consultant.ru CBOOOIHBI JOCTYIT

NurepaktusHas [lepuonnueckas
5] https://ptable.com/?lang=ru#CBolicTBa | CUCTEMa XUMHUYECKUX CBOOOIHBIN TOCTYII
snemenToB JI.1. Menjeneena

[TopTas OTKPBITHIX TaHHBIX
Poccuiickoit denepanuu

6, https://data.gov.ru/ CBOOOIHBIN JOCTYIT

Vil. JUIEH3UOHHOE U CBOBOJHO PACIIPOCTPAHSAEMOE
ITPOTPAMMHOE OBECIIEYEHHE
[Ipu peannzanuu y4eOHON AUCIUIUIMHBI IPUMEHSAETCS CIEAYIOUIEE JTMIEH3MOHHOE
1 CBOOOJIHO paclpoCTpaHsieMOe IPOrpaMMHOE 00eCTIeUeHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIll. OBOPYIOBAHUE U TEXHUUYECKUE CPEJCTBA OBYUEHMS,
HEOBXOJIMMBIE JJISI OCYIIECTBJIEHUS OBPA3OBATEJIBHOTO
MPOLIECCA MO JUCHUTUIMHE

VYyebHple  3aHATHS ~ TPOBOJATCA B ayJUTOPUSIX,  YKOMIUIEKTOBaHHBIX
CHEeIUaIN3UPOBAaHHON MeOeNbl0, B TOM YHCIE CTAllMOHAPHBIMM WM TEPEHOCHBIMU
TEXHUYECKUMHU CPEACTBAMU O0YUECHHUS (MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHS TPOBOJATCA B CHEIUATM3UPOBAHHBIX J1A00OPATOPHSIX,
OCHAIIIEHHBIX BBITSHKHBIM IIKa(OM € BOJIOH, TEXHOJOTUYECKOW MPUCTABKOM C IMOJABOJIOM
BO/JIbI U CBETHJIBHUKOM, XOJIOJUIBHUKOM, JIJAOOPATOPHBIMU CTOJIAMH, CTOJTMKOM JIJIS BECOB,
Ha0OpOM J1abOpaTOPHOM MOCYAbl, HAOOPOM XUMHUYECKUX PEAKTHUBOB.

CamocTosiTenbHas paboTa IPOBOJAUTCS B KaOMHETaX, OCHAIEHHBIX KOMITBIOTEPHOMN
TEXHUKOM ¢ BOBMOXKHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT™» 1 o0ecrnieueHrueM 10cTyna
B DJIEKTPOHHYIO MH()OPMALIMOHHO-00Pa30BaTEIbHYIO CPEey YHUBEPCUTETA.
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http://www.garant.ru/
http://www.elibrary.ru/
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