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. 1. HEJIb OCBOEHMUSA JUCHUIIVIMHBI (MOAYJISA)

Heabro ocBoenust aucuuiuinHel «lIpukiagHas Xumus» SBISIOTCA  (HOPMHUPOBAHUE
3HAaHUH, YMEHUH, HABBIKOB M JINYHOCTHBIX KA4ECTB, XapaKTEPHU3YIOIIUX TOTOBHOCThH OaKajaBpa K
IUIAaHUPOBAHUIO U JIOCTM)KEHUIO NpodeccuoHanbHOM Kapbepbl. B wactHocTH, popMupoBanue
0a30BbIX 3HAHUH UM OCHOBHBIX IIOHATHHA MPHUKIAJAHOM XHWMHH, TPEICTABICHUH O
(GyHIaMEHTAIbHBIX 3aKOHAX U OCHOBHBIX METOAAX XMMHUYECKOW TEXHOJIOTMH, HEOOXOIUMBIX B
IIO3HAHUH XUMUYECKHUX IIPOLIECCOB u SIBIICHUH, a TaKxKe IIOATOTOBKA
BBICOKOKBAJIM()UIIMPOBAHHBIX YUYMTENEH XMMHH, CHOCOOHBIX OCBEIlaTh B IIKOJBHOM Kypce
XUMUH COBPEMEHHOE COCTOSHUSI XUMUYECKON HAYKU U IIPOMBILIICHHOCTH.

Kon Conep:xanue N
NuaukaTopsbl J0CTHKEHUS KOMIIETEH NI
KOMIIETeHIIUH KOMIIeTeHIUH
[K-1 Criocoben [1K-1.1. 3HaeT cTpyKTypy, COCTaB U AUAAKTUYECKUE
OCBaMBaTh U €IMHUIIBI IPEMETHON 001acTu (Tperno1aBaeMoro
UCII0JIH30BATh npeaMeTa).
TEOPETUYECKHE [TK-1.2. YMeeT ocymiecTBIAThH 0TOOp yueOHOTO
3HaHUA U COJZIep KaHus JIJISl €TO Pean3aluy B pa3InuHbIX (popmax
MPaKTUYECKUE oOyueHus B cooTBeTcTBUH ¢ TpeboBanusimu OGI'OC OO.
ymenust 1 HaBbIku B | [IK-1.3. JlemoHCcTpupyeT ymMeHue pa3pabaThiBaTh
peIMETHOM pasnuuHbie GOpMBbI yUeOHBIX 3aHATHH, IPUMEHSTh
obnactu npu METO/Ibl, IPUEMBI U TEXHOJIOTUU O0yUEHUs, B TOM YHCIIE
pelieHun nH(pOpPMaLIMOHHBIE.
poeCCHOHAIBHBIX
3a1au

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OCHOBHON
MNPO®ECCUOHAJIBHON OBPA3OBATEJILHON ITPOI'PAMMBbI

Huctmmumaa B1.0.07.13 «IIpukjiaaHas XuMHsD» OTHOCUTCS K 00513aTeJIbHOW YacTH U
Moaymo «IIpeamerno-meroaunueckuii  "Ilpodpuan 1" yueGHOro mmaHa (OCHOBHOMU
npodeccuoHanbHOM 00pa30BaTeNbHON MPOrpaMMbl) MOATOTOBKU OakanaaBpoB IO HaIpPaBICHUIO
44.03.05 Ieparornueckoe odpazoBanue (¢ AByMs MpOGUISIMUA TOJATOTOBKN)

Huctmmumaa B1.0.07.13 «[IpukinagHas xumus» Oasupyercs Ha KOMIIETEHIHSIX,
3HAHUSAX U YMEHHUAX, CHOPMHUPOBAHHBIX B XOJ€ M3YUEHHUS TUCHMIUIMH «Duznueckas XUMHD»,
«O6mas xumusa», «Heopranmueckast xumus». «Heopranmueckuil cuHTE3», «AHaNIUTHYECKas
xumusa», «OpraHuueckas XuMusm», «OpraHu4eckuil CHHTE3», «XHMHYECKHE CHUCTEMBI U
TEXHOJIOTHUI.

Komnereniuu copMupoBaHHBIE B MpOLECCE M3YYEHUS TUCHUIUIMHBI HEOOXOMMBbI
BBIMIOJTHEHUsT 3aJaHuil (y4eOHOHM, MpPOM3BOJCTBEHHOW NPAKTUK, HAYYHO-HCCIEI0BATENIbCKON
paboThI U BRITYCKHON KBATU(UKALMOHHON pabOTHI).

3. IINIAHUPYEMBIE PE3VJILTATHI OBYUEHUS 11O
JTUCUMIIJIMHE (MOJYJIIO)

JlucuuniuuHa HampasiieHa Ha (OPMHpPOBAHUE CIIEAYIOIIMX KOMIETEHIIMH BBITYCKHHKA!

[1K-1
B pesynbrare nzyuenus Moyist o0ydaronuecs J0KHBL:
Kon
3Haer YmMmeer Bnaneer
KOMIIETEHINH
I1K-1 TEOPETUYECKHE  OCHOBBI IIPUMEHSITh HAaBbIKOM




byHIaMeHTaIbHBIX u

MPUKIIATHBIX pazzenoB
XHMHH,

tpeboBanuss ®I'OC OO k
COECPKAHUIO u
pe3ynbraTaM OOydYeHHUs IO
MPEIMETHOU obnactu
«XUMHA.

- OCHOBHEIC
TEXHOJIOTHYCCKHUE
MPOLECCHI MPOU3BOJICTBA
BaAXHEHIINX  XUMHUUYECKHX
MPOAYKTOB B
MPOMBIIUICHHBIX Hu

71a00paTOPHBIX YCIOBUSX;

- OCHOBHbIE MpHOOpPHI U
armaparsl XHUMHUYECKOU
TEXHOJIOTHH;

- TpeboBaHus
0€e30I1aCHOCTH;

- IIPOU3BOJCTBEHHON
CaHUTApUH u
AKOJIOTUYECKUX HOPM
MPOU3BOACTBA XHUMHUYECKUX
MPOAYKTOB;

- OCHOBHBIC  KJIACChI
BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHU;

- OCHOBHBIE CBOMCTBa
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNH, OTIIMYAIOITNX
nx oT CBOICTB
HU3KOMOJIEKYJIIPHBIX
BEIIECTB;

- METOJBI  CHHTE3a
MOJIUMEPOB,  XUMHUYECKHUE
MIPEBpAILICHHS,
MEXaHUYECKUE u
pEOJOTHYECKE  CBOWCTBA,
CTPYKTYPY IIOJIUMEPOB,
MOBEICHUE TOJMMEPOB B
pacTBOpax, 0
MOJIUAJIEKTPOIUTAX,
MEXaHU3MBbI
MTOJIUMEPOB,
MPaKTUYECKOTO
MPUMEHEHUSI  TOJIUMEPOB,
OCHOBHBIE TEXHOJIOTHH
MIPOU3BOJCTBA MOJTUMEPOB.

TCEXHUKU

peaxkuuii
obnactu

TEOpEeTUYECKHe 3HaHU,
MPAKTUYECKHE YMCHHS U
HaBbIKK B TPEIAMETHOM
o0nacTd TpU PperIeHun
npodeccuoHaNbHbIX
3ajay;

OCYILIECTBISATH OTOOP
y4eOHOro  coJiep KaHust
JUIsl  pealu3alud B
pa3IMyYHbIX bopmax
00y4eHus B
COOTBETCTBUU c
tpeboBanusimu ~ OPI'OC
00;

pa3pabatsiBaTh
pasinyHbIe (bopMbI
yueOHBIX 3aHATHUH 10
XUMHH.

- pemaThb
TUTIOBBIE  3aJjaud IO
MPUKJIAJIHON XUMUU;

- OTIpeeIsATh
TEXHOJIOTUIECKU "
9KOHOMHYECKHU
ONTUMAIILHBIE YCIIOBUS
POBEJCHUS
TEXHOJIOTHIECKUX
IPOLIECCOB.

- COCTaBIIATh
CTPYKTYpHBIE  (OPMYIIBI
MIOJIIMEPOB;
KOHCTPYUPOBATh
OCHOBHBIE TTyTH CHHTE3a
MOJIMMEPOB;

6e301macHOro
oOparteHus c
XUMHAYECKHUMU
BEIIECTBAMH C YUETOM
UX XHMHUYECKUX U
(U3HYECKUX CBOWCTB;

YMEHUEM
UCIOJIb30BATh B
npoeCCHOHATBLHON
JeSITeTbHOCTH
pa3InYHbIE  METO/IHI,
[IPUEMBI u
TEXHOJIOTUU
o0y4yeHus, B
qHCIIe
WH(pOpPMaLIUOHHEIE.

- BJIQJICHUS
Hay4HOHU
TEPMUHOJIOTHEN Kypca
" 3HAHUSMH 0
OMOXHMMHUYCCKHX
OCHOBax KHU3HH,
- TPUMCHSTH 3HAHUSA
MPUHITUIIOB
KJIETOYHOU
OpraHu3aIuu
OMOJIOTUIECKIX
00BEKTOB,
OMOXMMUYECKUX
OCHOB u
MOJICKYJISIPHBIX
MEXaHHU3MOB
KHUZHECATCIIEHOCTH
ISt peleHus
po¢eCCUOHAIIBHBIX;

- paboThI c
1a00paTOPHBIM
000pyIOBaHUEM;

- paboThI c
1a00paTOPHBIM
o0opyIoBaHUEM u
npueMamMu
IPaMOTHOTO
MIpeICTaBICHHS
pe3yJIbTaToB
COOCTBEHHBIX
HCCIEeOBaHUN.

TOM




4.ObbEM JUCHUIIVIMHBI (MOAY JISA)

OOmast Tpym0eMKOCTh JHMCIUIUIMHBI cocTaBiasser 4 3adeTHbiXx eaunauil (144 daca).
Juctummaa n3ydaetcs B 9 cemecTpe (ax)

OYHAA ®OPMA OBYYEHUA

TpynoémkocTh
Buj y4yeoHoii pa6oThI B T1.4. mo cemecTpam
yac.
Ne9
OO0mast Tpy10éMKOCTb TMCIUILINHEI 110 YueOHOMY Tuiany| 144 144
1. KonrakTHas padora:
nexknuu (00Imee KOJ-BO YacoB, BKIoYas mpaktuyeckyro | 30 30
IIOJIFOTOBKY)
MPaKTUYECKHE 3aHATHS, CEMHHApbl U Tp. (oOIee KoJi-BO 14 14
YacoB, BKJIOYAs! MPAKTHUECKYIO MOJITOTOBKY)
nabopaTopHble 3aHATUsA (00miee Koyi-BO yacoB / Bkmouas | 20 20
MTPAKTUYECKYIO TTOITOTOBKY)
KypPCOBOE MPOESKTUPOBAHUE
TPYNIOBBIC, HHINBHIyaIbHBIC KOHCYJIbTAIIUU ¥ HHBIC BUIBI
y4eOHOU JesTeNbHOCTH, MPeyCMaTPUBAIOIINE IPYIIOBYIO WIH
WHIMBHIYAIBHYIO paboTy 00yJaromuxcs ¢ MPernoaaBaTesieM
2. O0beM caMOCTOAITEIbLHONH PadoTHI 00y4aroIMXCs 71
71
(CPC)
B TOM YHCIIE YacOB, BBIJCIICHHBIX Ha IOATOTOBKY K
JK3aMeHy (3a4eTy)
By nmpoMexyTOYHOTO KOHTPOJIS: 9 JK3aMeH

3AOYHASA ®OPMA OBYUYEHUA

TpynoémkocTn
Buj yueOHoit padoThI B 1.4. o cemecrpam
yac.
Ne9

O0masi Tpya10éMKOCTh JUCHUIUIMHBI IO ydeOHoMmY 144 144
TUTaHy

1. KonrakTHas padora:

nexknur  (oOmiee  KOJA-BO  9acoB,  BKIIFOYAs 8 8
MPAKTUYECKYIO TIOATOTOBKY)

NpaKTUYEeCKHE 3aHATUs, CeMHUHapbl U mp. (oOIee 6 6
KOJI-BO YacOB, BKJIFOUAs MPAKTHYECKYIO MOJITOTOBKY)

nabopatopHble 3aHATHS (00IIee KONI-BO YacoB / 12 12
BKJTIOYAst MPAKTUYECKYIO TIOJITOTOBKY)

KypCOBO€ NMPOEKTHPOBAHHE

TPYIIIOBBIE, WHIUBUAYAJIbHBIE KOHCYJIBTAlUA U
WHBIE BUJBI YUEOHOH NesTeIbHOCTH, NpeyCMaTpUBAIOIIHe
TPYIIOBYIO WM WHAWBUAYAIBHYIO PadOTy O0YyJaromuxcs
C MpernoiaBaTesieM

2. Oobem CaMOCTOATEIbHOI padoThI 112 112
o0yuarwmuxcs (CPC)

B TOM YHCJI€ YacOB, BBIACICHHBIX HA TOATOTOBKY K
HK3aMeHy (3aueTy)

Buj npoMexyTO4HOro KOHTPOJIS: 6 JK3aMeH




5. COAEPKAHUE JUCHUILIMHBI (MOIY.JI5)
Ounas ¢popma o0yueHust

Ne | HaumenoBaHue Tembl (pa3aesia) Oo0masn TpynoémkocTb Mo BHIaM y4eOHbIX
n/m AMCUMILIMHBI (MOLYJIs1) TPYA0EMKOCTb 3aHATHNA
B aKaj.gacax (B akaja.yacax)
Jlex/ JIao / IIp/ CpP
NP.NOAT. | MP.NOAT. | NP.MOAT.
1 OCHOBBI PUKJIATHON XUMUH.
XUMHUYECKOE TPOU3BOJICTBO.
OCHOBHBIE OTIpEICIICHHS. 32 8 4 2 18
XUMHUYECKHUE MTPOLECCHI.
Crpykrypa u onucanue XTC
2 CobIpbeBble UICTOUYHUKHU
XUMHUYECKOTO MTPOU3BOICTBA 38 8 6 4 20
OCHOBBI POMBIIIJIEHHON KOJIOTHI
3 [IpombllIIeHHOE XUMUYECKOE
MIPOU3BOJICTBO. 38 8 6 4 20
Heopranuueckuit cuHTE3
Oprannueckuii CHHTE3
4 OCHOBBI IPUKJIATHOW XUMHUH. 4
XUMUYECKOe MTPOU3BOJICTBO.
OCHOBHBIE OIpEICIICHHUS. 27 6 4 13
XUMUYECKHUE MPOIIECCHI.
Crpykrypa u onucanue XTC
Kypcosoe npoexmuposanue -
Koucynomayus k sxzameny -
Iloozomoska k sx3ameny (3auemy), 9 9
KOHMPO.lb
Uroro: 144 30 20 14+9 71
(KoHT
pOJIb)
3aounasi popma o0yueHust
Ne | HaummeHnoBaHue Tembl (pa3aeJia) Oo0masn TpynoémkocTb Mo BHIaM y4eOHbIX
n/m AMCUMILINHBI (MOLYJIs1) TPYA0EMKOCTH 3aHATHH
B aKaja.yacax (B akaa.yacax)
Jlex/ JIao / IIp/ Cp
Np.NOAT. | NP.NOAT. | NP.NOAT.
1 | OcHOBBI  MPUKIAAHON  XHUMUHU.
XuMH4eckKoe TIPOU3BOJCTBO.
OcHoBHbIE OTIpeICIICHUS. 32 2 2 28
XUMUYECKUE MPOIIECCHL.
Crpykrypa u onucanue XTC
2 | CeIpbeBbIC HCTOYHUKH
XUMHUYECKOTO MPOU3BO/ICTBA 38 2 2 4 30
OCHOBBI MPOMBIIIJIEHHON SKOJIOTHU
3 | IIpoMBIIIUIEHHOE XUMUYECKOE
MIPOU3BOJICTRBO. 38 5 2 4 30

Heoprannueckuii cunres
Oprannyeckuii CHHTE3




OCHOBBI ~ TPUKIAAHON  XHUMHHU. 2
XuMH4YecKoe MIPOU3BOJCTBO.
OCHOBHEBIE onpeIeICHUs. 30 2 2 24
XuMHuecKue MPOLIECCHL.
Crpykrypa u onucanue XTC
Kypcosoe npoexmuposanue -
Koncynomayus k sx3ameny -
Iloozomoska k sx3ameny (3auemy), 6 6
KOHMPOJIb
Uroro: 144 8 6 12+6xonT | 112
5.1. Conep:xkanue pa3aejioB JUCUUILIHMHBI (MOYJIA)
Vkazviearomess memul u ux kpamxoe cooeporcanue.
(Ounas ¢popma o0y4eHust)
Ne| HaumenoBanmue paszjea Conepixanne

JAUCHHUIIIIMHBI

Cooepircanue 1eKYUOHHO20 Kypca

OCHOBBI PUKJIIATHON
XHUMUH.

Xumuueckas TEXHOJIOTUS - HayKa 0
IIPOMBIIUIEHHBIX CIIOCO0aX M Ipoleccax IepepadoTKu
ChIpbsl B  MNPOAYKTHl  NOTpeOJIeHUsT U  CpeicTBa
IIPOM3BOJICTBA. DTalbl pa3BUTHUS XMMHUECKON TEXHOJIOTHUH.
Ponp XumHueckol TEXHOJIOIMH B HAapOJHOM XO3siiicTBe.
MexoTpacineBoe 3HAUEHME XUMHUYECKOW TEXHOJIOTHUH.

XuMu3anus HapOJHOTO XO035MCTBA. OcHoBHBIC
HarpasJICHUA B Pa3sBUTUU XUMHYCCKOM TEXHOJOIUM -
CO3JaHHUC BBICOKO3(1)(1)CKTI/IBHBIX HMHTCHCUBHBIX

0€30TXOHBIX U MaJOOTXOJHBIX XUMHUYECKUX IMPOU3BOJICTB
Ha OCHOBE MAaKCHUMAaJIbHOIO UCIIOJIB30BaHUs CbIpbS U
SHEPruun XUMHYECKUX peakuui, KOMIUIEKCHOTO
WCIIOJIb30BAHKUS  CBIPbI M TOIUIMBHO-DHEPIrETHUUYECKUX
pPECYPCOB, YBEIIMYEHHS €IUHUYHOW MOIIHOCTH arperaros,
KOMOMHHPOBaHUS u COBMEILICHUS MIPOU3BOJCTB,
aBTOMAaTH3aIlMu TPOU3BOJACTBA. JluHaMHWKa W MacuITaObl
MPOM3BOACTBA  OCHOBHBIX  IIPOAYKTOB  XUMHUYECKOU
MPOMBIIUIEHHOCTH.

XUMHUYECKOE MPOU3BOJCTBO.
(OCHOBHBIE OTIPE/IEICHUS

[ToHsATHE 0O XMMHUYECKOM IMPOU3BOJICTBE KaK O COBOKYITHOCTH
B3aMMOCBSA3aHHBIX MOTOKAMH 3JIEMEHTOB C MPOTEKAIOIIUMH B
HUX  TpoleccaMd, B TOM  YHCI€  XHUMHYECKUMHU
MpEeBpPALICHUSIMH - XUMHUKO-TeXHoorudeckas cucrema (XTC),
MpeaHa3HauYeHHON s TepepaboTKH ChIPpbSI B  CPEICTBA
MmpousBojcTBa M TpoaykTel moTpednenus. CoctraB XTC
(byHKIIMOHATBHBIE TMOJCUCTEMBI) - TOATOTOBKA  CHIPHS,
XUMUYECKOE npeBpalleHue, BBIJICJICHHE MPOJIYKTA,
00e3BpeKMBAaHWE W  YTWIM3alMs OTXOJOB, TEIJIO- U
HYHEeprooOecreyeHue, BOJIONOJITOTOBKA, yIpaBlIeHHUE
nporieccoM. OCHOBHBIE TEXHOJIOTMYECKHE KOMIOHEHTHI -
CBIpbE, 1IEJIeBOM W TOOOYHBIA MPOIYKTHI, MOTYIPOAYKTHI,
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OTXOJIbl IPOU3BOJCTBA, SHEPTETUUECKUE PECYPCHI OCHOBHBIE U
BTOpUYHbIE. [epapxuueckas OpraHu3anusi TIpPOILECCOB B
XUMHYECKOM mpousBojacTBe - mpouecc (II), xummxo-
TexHosjornueckuil anmapar (XTA), XUMHUKO-TEXHOJIOTMUECKUN
nporiecc  (XTII), xwummueckoe mpousBoactBo  (XII),
mpousBojicTBeHHOEe oOweamuenue (I10). Mx onpenenenus.
KauecTBeHHBIE U  KOJMYECTBEHHBIE KPUTEPUU  OIICHKHU
b heKTHBHOCTH XUMHUYECKOTO MPOU3BOCTBA.
TexHomornueckue -  CTENEHb  MPEBpPALICHHUS  CBIPbSA,
CENIEKTUBHOCTh TIPOLIECCA, BBIXOA MPOAYKTa IO CHIPBIO,
pacxoaHble KO3 PHUIIMEHTHI 110 CHIPHIO U SHEPTHUU.

XUMUYECKUE MTPOLECCHI.

Xumnueckuil npouecc (XII) - B3anMozaelicTBUe XUMHUUECKOTO
[peBpalieHust U (QU3MYECKUX MPOLECCOB MepeHoca Tema U
BEIIECTBA HAa  MOJIEKYJISIPHOM  YPOBHE -  OCHOBHOWU
QJIEMEHTapHbIA  IPOLECC B XHMHUYECKOM  PEaKTope.
Kiaccugpukanusa XII no KOMIUIEKCY NMPU3HAKOB: XUMUYECKUE
[PU3HAKK (BUJ XMMHYECKOH peakuuu, TepMOAMHAMHUYECKUE
XapaKTEePUCTHKH, CXeMa, MpeBpalieHuii), (ha3oBble MPU3HAKU
(uuciio B3auMoeHCTBYOMUX (a3, UX arperaTHoe COCTOSIHHE),
[IPU3HAKK CTAllMOHAPHOCTH nporecca. OCHOBHbIE MMOKA3aTeNu
XII - creneHp  NpeBpalleHus, BBIXOJ  INPOMAYKTa,
M30MpPaTENbHOCTh, CKOPOCTh pEaKIuu W TpeBpameHus. Mx
B3aMMOCBA3b.  DU3UMKO-  XUMHUYECKHME  3aKOHOMEPHOCTHU
XUMHUYECKOTO  IpEBpallCHUs - CTEXMOMETPUYECKHUE,
TEPMOJMHAMUYECKUE U KHHETUYECKHE.

I"'oMoreHHbIe XUMHYECKHE IPOLECCHI

["'oMOreHHbpIe XMMHAYECKUE MPOIECChl - OCHOBHOM BuI XII s
M3Y4eHUs] BIUSHUS (PU3MKO-XMMHUYECKHX 3aKOHOMEpPHOCTEN
XUMUYECKUX IIpeBpalleHnid Ha mnokaszarenu XII. BausHue
YCJIIOBUHM IPOBEIECHUSI U XUMHUYECKUX MPU3HAKOB HA CKOPOCTH
151 CTETICHb IIPEBpALICHMSI, CEJIEKTUBHOCTh
mupdepeHINaTbHYI0 M UHTETPAJIbHYI0, BBIXOJA MPOAYKTOB,
pa3BuTHE TIpouecca Bo BpeMeHH. Ilyth u  cmocoOsbl
MHTEHCU(pUKa- MM TOMOTEHHBIX ImpoueccoB. llonsarue
ONTUMAJIBHBIX TemnepaTyp. ONTUManbHbIE TEMIIEPATYpPbl VIS
00paTUMBIX U HEOOPATUMBIX 3K30- U 3HJ0TepMudeckux XII.
I'ereporenubie (HeKkaTaJIUTHYECKHE) XHMHYecKHe
peakuuu

@da30BbIl  cocTaB  cHCTeMbl B rereporeHHbslx — XII.
['eTeporeHHble  CHUCTEMBI  ra3-  JKUJAKOCTh  (’KMJIKOCTb-
KUJIKOCTb) U Tra3-TBepAoe (KuakocTb-TBepnoe). Cranuu
[ETEPOreHHOr0 Ipolecca. B3auMHOE BIMAHME XUMHUYECKOU
peakuuu U nepeHoca Macchl. HaOmromaemas cKopocTh
XMMHUYECKOIo MpeBpaiieHus. Jlumutupyromas craaus U ee
OIIpeeIICHHE. Ob6nactu MPOTEKaHUs  TEeTEPOreHHBIX
[IpOLIECCOB. BiMsAHME yCIOBUM IPOTEKaHHs IIpoliecca Ha
Ha0JIl0/IaeMyI0 CKOPOCTh MpPEBpalleHHs] B KUHETUYECKOW U
i dy3nonnoit oonactsx. [lytu u cnocoObl MHTEHCU(pUKALIUU
rereporeHHbIx XII.

IIpoMbINLIEHHBIH KATAIHN3

Karanu3 kak crnoco0 ynpaBiaeHHs (M3MEHEHHUS CKOPOCTH U

CeJ'IeKTI/IBHOCTI/I) XUMHUYECKON pcaknuu C IIOMOIIBIO
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KaTaIM3aTOpOB.  3HAUGHHUST W 00JIACTU  TIPUMEHEHUS
[MPOMBIIIJICHHOTO KaTayin3a. TpeboBaHUs K MPOMBIIIIICHHBIM
KaTaJIM3aTOpaM - aKTUBHOCTb, CEJIEKTHBHOCTb, CTAOMIIBHOCTH
(MexaHu4YecKas, TEpMHUYECKas, K OTPaBJIEHUIO u
3arpsi3HEHUIO), CTOMMOCTh. I OMOTeHHBINH KaTanu3. CKOpOCTh
[PEBPALLICHUSI [IPM TOMOTEHHOM KaTtanuse. BinsHue ycimoBuil
OCYIIECTBICHUsI Tporecca Ha 3(P(HEKTUBHOCTH TOMOTCHHO-
KaTaJUTUYECKOro rmpouecca. @OEpMEHTATHUBHBIA  KaTallus3.
['eTeporeHHblii  KaTaau3 Ha  TBEPJIOM  KaTajlu3aTope.
HaGmotaemasi CKOpPOCTh XHMHYECKOTO IPEBpAIllCHUs Ha
KaTaJTUTUYECKOM TIOBEPXHOCTU M B TOPUCTOM  3€pHE
KaTajau3aTopa. Oo6nactu MPOTEKAHUS TeTePOreHHO-
katanutuueckoro XII. BimsHue ycnmoBuil OCYIIECTBICHUS
mpoiiecca Ha HAOMIOJAeMyI0 CKOpPOCTh TMPEBpAIlCHUs U
CeleKTUBHOCTh.  CTENeHb  HUCHOJb30BAaHUS  BHYTPEHHEU
[MOBEPXHOCTH.  TEIJIOBBIE  SIBIEHHSI B  TE€TEPOrE€HHO-
kaTamuTruueckoM XII. PexuMbl 5K30T€pMHUYECKOIo Mpoliiecca
HAa BHEIIHEH MOBEPXHOCTH KaTanu3aTopa. HeogHo3HauHOCTH
PEKUMOB U UX YCTOMYMBOCTb. [[€3aKTHBALMA KaTaau3aToOpoB.
[lyt nHTeHCU(UKALIMY KaTATUTUYECKUX MPOIIECCOB

Crpykrypa n onucanue XTC

Crpykrypa n onucanue XTC XTC - koHKpeTHOE
[Ipe/ICTaBICHIE XUMUYECKOro ITpon3BocTBa. OOume
TpeboBanus K XTC. CocraB XTC (351eMeHTBI U IOTOKH).
Buast moneneit (onucanuit) XTC - rpadpuueckue u
onucarenbHble. CunTe3 1 ananu3 X TC OcHOBHBIE KOHIICTIIIUU
pu noctpoeHuu (cuntese) XTC: rimybokas nepepadoTka
CBIPBS, IIOJTHOE UCTIOJIB30BAHUE CHIPHEBBIX PECYPCOB,
MUHHUMU3ALKS OTXO0/10B IPOU3BOJICTBA, ONTUMAJIbHOE
MCTI0JIb30BaHue anmnapatypsl. CriocoObl ONTUMH3ALMHU U ITYTH
pelieHns mpooeMbl CO3/1aHus BEICOKOA(P(EKTUBHBIX
[IPOU3BO/ICTB, DHEPTOTEXHOIOIHUECKHE (XUMHUKO-
PHEPTETUYECKHUE) CUCTEMBI, 0COOEHHOCTH MX MOCTPOCHUS U
npermyiiecTBa. OCHOBBI KOMOMHUPOBAHUS POU3BOJICTB.
Ananu3 XTC. INossraenue B XTC HOBBIX KaYECTBEHHBIX
CBOMCTB, HE XapaKTEPHBIX JUISl OTAEIBHBIX JIEMEHTOB
(B3aMMHasl 3aBUCUMOCTh PEXKUMOB 3JIEMEHTOB, 00JIACTH
CYLIECTBOBAHMSI pEKUMOB, HEYCTOMUYNBOCTh, ONTUMAJILHOCTD
CHCTEMBI B 11€JIOM, POOJIEMbI HaJI)KHOCTH CUCTEMBI U JIp.).

CBIpLCBBIe HCTOYHUKH
XUMHYCCKOI0 IMMPOMU3BOJACTBA

XapakTepucTHKa U KilacCU(UKALUS CBIPbS MO
[TPOUCXOXKACHHIO, arPEraTHOMY COCTOSIHUIO, XUMHUECKOMN
npupoje. Bo3oOHOBIIsIEeMbIE 1 HEBO30OHOBIISIEMbIE HCTOYHUKH
CBIpbs. 3aMEHa MUIIEBOTO ChIpbs. Mcroap30BaHNe 0TXO0I0B
[TPON3BOJICTBA KAK BTOPUYHBIX MaTEpUAIbHBIX PECYPCOB.
[loAroToBKa ChIpbs B XUMHUKO-TEXHOJIOTHYECKOM MPOLECCe:
COpPTHUPOBKA, U3MEJIbYCHHUE, arJioMepalus, ooorameHne
(KOHIIEHTpUpPOBaHUE), OuncTKa. Bosa kak cbipbe 1
BCIIOMOTATENIbHBIN KOMIIOHEHT XMMUYECKOI'O ITPOU3BO/ICTBA.
M crtounmku Boabl. TpeOOBaHMS K KQ4€CTBY BOJIBI.

[ IpoMbllIIEHHAs! BOJONIOATOTOBKA (OYMCTKA OT B3BELIEHHBIX
[puMeceil, ymsrdenue, o0eccoimBaHue, HeMTpanu3amsl)

OHEprus B XUMHUYECKOM
[TPOU3BOJICTBE

HOTpe6J'ICHI/IC SHEPTruu " 3Hepr00Ha6)KeHI/IC B XHMHWYCCKOM

nmpon3BojicTBe. OOIIasi XapakTepUCTUKA W KIAacCH(DHUKAIUS
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OHEPreTUYECKUX PECypcOB B XUMHUYECKOW TEXHOJIOTHH.
VICTOYHUKM ~ SHEpPrUM B  XHMHYECKOM  IIPOU3BOJCTBE.
PannonansHoe UCIIOJIb30BaHUE SHEPIHH. Crioco0sl
PHEPrOTEXHOJIOTMYECKOT0 KOMOMHHMPOBAHUS B XHMHUYECKOM
TEXHOJOTHH W HCIOJIb30BAHUE IHEPreTUYECKOro MOTEHIINANa
CBIpbs M TeIula JK30TEPMUYECKHUX peakuuil. BropuuHble
bHepropecypcel  (BOP), wux kmaccudukamus, OCHOBHBIC
HalpaBICHUs YTHIM3aluM (TeHepalus BOASHOTO IMapa,
[peoOpa3oBaHUe B MEXAHUYECKYIO HHEPrHI0, peKyreparus
TEIUIa, TeTUIOCHAOXeHNe, TpaHchOopMaIvsl B XOJIOA U AP.).

(OCHOBHBIC ITOJIOKCHUS
OKOJIOT'MHU

[TonsTe 3Ko0yOTMU. DKOJOTMYECKOE PAaBHOBECUE B
npupoje. BiusHue NIPOU3BOACTBEHHOM JEATEIBHOCTH
YeJIOBEKa Ha OKPYXKAIOIIYK cpely. Buusl BpenHbIx
BO3JIeHCTBUH ((DaKTOPOB) W WX BIUSHUE HA TPUPOIY.
[IpenenpHO- NOMYCTUMBIE 3KOJOTUYECKUE BO3JIEHCTBUSA
JUIi pa3HOro BUAa BpeaHbIX (akrtopoB. [lonstue o
npeaenbHo-1onycTUMbIX — KoHUeHTpauusax (IIAK) wu
BbiOpocax (IIAB). BiusHue Xumudeckux NpOU3BOJCTB
Ha OKpyXKamolyl cpeny u 4enoseka. (OCHOBHbIE
HampaBJiIeHUs1 paboOT MO OXpaHe OKpPYKAIOIMIeH cpeibl OT
MIPOMBIIIEHHBIX BO3JICHCTBUI.

JKOJIOTUYECKHE MTPOOIEMbI
XMMHYECKOTO TIPOU3BO/ICTBA

OxpaHa OKpyKaroliei cpeapl OT MPOMBIIIIEHHBIX
Barps3HEHUN KaK TeXHoJoruyeckas mnpoosema. [lonstue o
0€30TXOJMHOM M MAaJOOTXOAHOM TexHoJiornu. OCHOBHEIE
HarpaBiieHus B e¢ pa3BuTuu (Oecctounbie XTC, caHuTapHas
OYMCTKA OTXOJIOB, M TepepaboTKa OTXO0JI0B KaK BTOPUYHBIX
MaTepUaIbHBIX PECYpCOB, KOMOMHHUPOBAHHME IPOU3BOJICTB,

TEPPUTOPUATBHO-ITPOMBIILIIICHHBIE KOMILJIEKCHI).
TEeXHOIOTMYECKHE PEIICHUS 10 COKPALIEHHUIO CTOYHBIX BOI.
Bo3moxHbIE HMCTOYHUKH 3arpsi3HEHMS, METO/BbI

[IPEJOTBPAILCHUS 3arpsi3HEHNS. U OCHOBHBIE METOJIbl OUUCTKHU
CTOYHBIX BO/. HOBTOpHOG HUCIIOJIBb30BaHHUEC CTOYHBIX BOJ B
crucTeMax 00OpPOTHOTO BOJIOCHAOKEHUS U B TEXHOJIOTHYECKUX
CTaausiX TIPOILIECCOB, CO3JaHHWE OECCTOYHBIX XHMHUYECKHUX
npou3BojAcTB. OOIIMe NPUHIMIIBI M CXEMbl OpraHU3aluu
CUCTEM  OOOpPOTHOTO  BOJOCHAOXKEHUSI. [Tepepabotka
KUJIKO(DA3HBIX OTXOJOB. XapaKTepUCTHKA 3arpsA3HEHUN U
METOJbI OYHUCTKHU BO/. PCKyHepaIII/ISI IIEHHBIX KOMIIOHCHTOB U3
KHJIKUX OTXO/0B. Mcrmonp3oBaHMe Teruia MpU mepepaboTke
OTXO/I0B. [lepepaboTka ra3o00pa3HbIX OTXO/IOB.
XapakTepUCTUKH  BO3MOXHBIX  BBIOPOCOB,  MeEpbl  HX
MpCAOTBpAIICHUA W METOAbI OYHCTKHU (HI)IJ'Iey.]'IaBJ'II/IBaHI/Ie,
00e3Bpe)KMBaHME,  KaTaJIUTHYECKas  OYHCTKa W Jp.).
VlcTOuHUKM M XapakTepUCTUKU TBepAbIX 0Tx010B. COop,
yJIajleHue, nepepaboTka U UCIOJIb30BaHHE TBEPBIX OTXOJIOB.

[ IpombInIIIEHHOE
XUMUYECKOE IIPOU3BOACTBO.

[Ipy  W3yYyeHWH  TEXHOJOTHHU  OCHOBHBIX  XHMHUYECKHX
poayKTOB aAeMoHcTpupyercs noctpoeHne XTC KOHKpETHBIX
MMPOW3BOJICTB M OpraHM3aIUsl TMPOIECCOB B XUMHUUYECKHX
[peakTopax, paccMaTpUBaOTCs u MEePCIEKTUBHBIC
HampaBJIEHUsT B CO3JaHUM OE€30TXOJHOIO IPOU3BOJICTBA.
PaccMoTpeHne KOHKPETHBIX TEXHOJOTMYECKUX IPOILIECCOB

IMIPOBOAUTCA B CICAYIOIIEM IMOPAIKE:



1. Haponno-xo3siicTBeHHOE 3HaUEeHHE, MaciITa0bl
MPOU3BOJCTBA.  [IpOMBININIEHHBIE  CIOCOOBI  TONy4YEHUS,
HBOJIIOLIMS TEXHOJIOTHH.

2. ChIpbeBBbIC HCTOYHHUKH MOJYYCHUS POAYKTA U TpeOOBaHUS
K mpoiieccy B paccmarpuaeMoi XTC.

3.  @Ou3MKO-XMMHUYECKHE  OCHOBBI  mporecca  (cxema
[pEeBpALCHUS, CTEXUOMETPUUYECKUE, TEPMOJUHAMHYECKHE U
KMHETUYECKHE 3aKOHOMEPHOCTH ).

4. IloctpoeHne (YHKIMOHAILHOH H  TEXHOJOTHUYECKOU

(crpykTypHOii) cxem XTC.
5. Tloctpoenne u aHanmu3 (QYHKIUOHAIBHBIX IMOACHCTEM.
Peamu3anus OCHOBHBIX KOHIIENIINI IIOCTPOEHUS]

BbICOKOd G hexTuBHON XTC.

6. AmnmapaTypHble  pELIEHUs  OTHEJIbHBIX  Y3JOB B
paccMaTpuBaeMoOM MIPOU3BO/ICTBE. OcHOBHBIE
TEXHOJOTMYECKHE [TapaMeTPhl IPOLIECCOB.

7. Pemenue mpoOseM  3KOJIOTMYECKOW  O€301acHOCTH
[IPOU3BOJICTBA.

8. TexHNKO-?PKOHOMHYECKHE MTOKA3aTeJN MPOU3BOICTBA.
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[Tpou3BOCTBO cepHOM
KHUCJIOTHI U OJIeyMa.

CBolicTBa IPOMBILIUIEHHOH cepbl U 00JaCTU IPUMEHEHHUS
CEpHOI KUCIIOThIL. 3HAYCHUE CEPHOU

KHUCJIOTHI JJIs1 HAPOJHOT 0 X03s1iicTBa. ChIpbe CEPHOKUCIIOTHOM
rpoMbliieHHOCTH. [lonydyenue okcuaa cepsl

(4). OGxwur KoueaaHa Kak MpUMep reTeporeHHOro
HEKaTAJIUTHYECKOro npouecca B cucreme T-I'. Turbl
00:xuroBbIX neueil. [ledp kumsIero cios U ee NpeuMyILecTBa.
['py0ast u TOHKast OYKCTKa 00KUTOBOIO ra3a

1 ee HazHaueHue. OKucIeHne OKcuaa cepsl (4) Kak nmpumep
00paTUMOro reTeporeHHO-KaTaIuTHUYECKOT 0

rpouecca. TeopeTuuecKue OCHOBBI OKUCIICHUS OKCUA CEPBI
(4). Ber6op abcopOeHTa 1 ONTUMAaIbHbBIE

ycaoBus copouuu. [IpuHIMNIHanbHas cxeMa IpOU3BOJICTBA
CEpHOI KUCIIOTHl KOHTAKTHBIM CIIOCOOOM W3

KouenaHa. OCHOBHBIE TEHICHLIUU B Pa3BUTHHU
CEpHOKHCIOTHOrO NMpou3BoicTBa. Cxema ¢ ABOMHBIM
KOHTaKTHPOBAaHUEM U JABOIHOMI abcopbuueil. OcobeHHOCTH
[IPOM3BOJICTBA CEPHOM KHCIOTHI U3 CephI (110

KOPOTKOW CXeMe) U U3 CEPOBOI0PO/Ia (METOJIOM «MOKPOT0O»
karanu3a). [lytu nareHcupukanun

CEpHOKHNCJIOTHOIO NMPOU3BoAcTBa. [[puMeHenune kucnopoaa u
aBIICHUS.
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[Ipon3BOACTBO aMMUaKa.

CoenuHeHHs a30Ta U UX 3HAYCHHE JJIs1 HApOTHOTO XO3AHCTBA.
Metoab! pukcanuu arMmochepHoro

a3ota. [lomyueHune a30Ta U KUCIOPOIa M3 BO3IyXa METOJIOM
r1yOOKOT0 OXJIAXKIEHUS U PeKTU(UKAIeH

KHJIKOTO a30Ta. [I[puMeHeHne a30Ta 1 KHCIopo/a.
Kucnopoanas TexHojaorus. MeToibl mosyyeHue

BOJI0poAa 1 a30ToBOoI0poaHOM cMmecu (ABC) miis cuaTe3a

aMMHaKa. HpOI/ISBO,I[CTBO BOAOpPOaa U3
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KokcoBoro raza u ABC u3 npupogHoro rasa. JIByxcraauitHbii
rpotiecc nonyueHus ABC koHBepcueii ¢

BOAsIHBIM TapoM. CHHTE3 aMMHaKa 13 a30TOBOAOPOTHOM
CMECH KaK IpUMep KaTaIUTUYECKOTo Mpoliecca.

13

. IIponu3BOCTBO a30THOM
KHCIIOTBHI.

A30THasi KUCJIOTA, €€ CBOICTBA, IPOMBIILIICHHBIE COPTa U
oOmact npuMeHeHusi. OCHOBHBIE CTaIUH

[IPOU3BOJICTBA @30THON KUCIIOTHI U3 aMMHUaKa. TeopeTHiecKue
OCHOBBI OKHUCJIEHUS] aMMHaKa METO10M

CEeJIEKTUBHOIO Karanu3a. OnTUManbHbIe YCIOBUS OKHCICHUS
aMMUaka J10 okcuja azota(2). YcTpoicTBo

KOHTAKTHOTO ariapara oBEpXHOCTHOI'O KOHTAKTA.
[Ipumensiemble kaTanuzaTopsl. [lepepaboTka

HUTPO3HBIX ra30B B pa30aBICHHYIO a30THYIO KUCIIOTY.
Teopernueckre OCHOBBI IPOLIECCOB OKUCIIEHUS

okcHaa azota (2). BnusiHue oCHOBHBIX MapaMeTpoB Ha
CKOpPOCTb MPOIIECCa U PABHOBECUE B CCTEME.
[IpuHIMIMaTBHAS cXeMa IPOU3BOJICTBA pa30aBICHHON
Q30THON KHUCIOThl KOMOMHUPOBAaHHBIM METOJIOM, €€
npeumyiiecTa. [Ipon3BoaCTBO a30THOM KHCIOTHI KAk MIPUMeEp
TEXHOJOTMYECKOro Impolecca,

OCYILIECTBIISIEMOTO 110 CXEME C OTKPBITOH IIETbIO.
[Ipon3BOACTBO KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBHI.
[IpyHIHI IPSMOTO CHHTE3a KOHIIEHTPUPOBAHHOMN KUCIOTHI.
OcobeHHoCTH Mpoliecca.
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[Ipon3BOACTBO coyeit u
y100peHuit.

PoJib MUHEpaNTbHBIX YI0OOpPEHUH, CPENICTB 3alUThl PACTEHUH U

CUHTETHYECKUX KOPMOBBIX 100aBOK B

MHTCHCU(UKAINH CETbCKOXO03IHCTBEHHOTO MTPOU3BOJICTBA.
®dochopubie ynoopenus. Mx knaccudukanus. @ochatHoe

celpbe. CEpHOKUCIOTHOE

(bochopHOKUCTOE pa3nokeHne TpUKaabIuidocdara Kak

MpPUMEp TeTePOreHHBIX HEKATATUTHIECKUX

nporeccoB B cucteme JK-T. IIpousBoacTBo mpocroro

cynepdocdara. TeopeTrnueckue OCHOBBI

CEepHOKHCIIOTHOTO Pa3NIokKeHUs (hpropamnaTuTa.

CynepdocdarHas kamepa HEPEPHIBHOTO JICHCTBUS.

Heiitpanuzaius u rpanyiaupoBanue cynepgocdara.

dochopHas KUCIOTa, €€ CBOMCTBA U TPUMEHEHHE.

DKCTPAKIIMOHHBIN U 3JIEKTPOTEPMHUUECKUI METOIbI

nostydeHus: pocpopHoit kucnotsl. [IponsBoacTBo

nBoiiHoro cynepdocdara. GU3NKO-XUMUYECKHE OCHOBBI

rporiecca GocPHOPHOKHUCIOTO PA3TOKEHUS

¢Topanaruta. [logyyeHne KOpMOBOTO NMPEUUITUTATA U

aMMogoca. A30THO-KHCIIOTHOE Pa3ioKeHNE

(ochaTHOTO CBHIPHS € TOTYUEHUEM CIOKHBIX YIOOPEHUH; UX

CBOMCTBa U ITpuMeHeHne. KopmMoBeie n

TepMuueckue GpochaTsl

A3zotHble ynobpenus. Mx knaccudukanus. [Iponzsoactso
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HUTpaTa aMMOHHUsA. TeopeTnueckue

OCHOBBI ITPOLIECCOB HEUTPAIU3ALMY U YIIAPUBAHUS.
lcriosib30BaHKE TEIUIOTHI HEMTPAIU3alUK B aIapare

NTH; ocobeHHOCTH KOHCTPYKIMH HelTpanu3zaropa MTH.

[ [pyHIMNMaIBHAsA CXeMa IPOM3BOJCTBA HUTpaTa

AMMOHHS C YACTUYHBIM yIIAPUBAHUEM BOJIbI U OE3yIIapOUHBIM
METOJIOM.

[lepepaboTka raz000pa3HbIX,
PKUJIKHX U TBEPJIBIX TOPIOYUX
MCKOIIa€MbIX.

Bubl TomBa, ux xapakrepuctuka. [Ipouncxoxaenue
pa3IMYHbIX BUJOB TOIUIMBA. OCHOBHbIE
XapaKTEPUCTUKU TOIUIMB: COCTAB, TEILIOTBOPHAS
CIIOCOOHOCTB, TEMIIepaTypa ropeHus. TOIIMBO KaK ChIpbe
XUMHUYECKON TPOMBIIUIEHHOCTH.

ITepepaboTka TBeproro Tomusa. KommiaekcHoe
MCII0JIb30BAHUE KOMIIOHEHTOB TBEPJOT0 TOILIMBA
[IPU €r0 BHICOKOTEMIIEPATYPHOM 1€CTPYKTUBHOM NepepaboTKe.
CymHOCTh METO/Ia U (PU3UKO-XUMHYECKHE
[IPOLIECCHI, IPOTEKAOILIUE B IIUXTE IPU KOKCOBAHUU.
Y cTpoiicTBO kKokcoBoi neun. [lepuonnyeckas pabora
KOKCOBOI KaMepbl U HEllpephIBHAsi paboTa KOKCOBOW OaTapeu.
MexaHu3alus 1 aBToMaTu3anus rnpoiecca
KokcoBaHus. Cyxoe TyllIeHHEe KOKCa U €ro MpeuMylIecTBa.
[IponykTsl KOKcOBaHUs. [IpsiMOil KOKCOBBII ra3,
€ro COCTasB.

[TepepaboTka HedTH 1 HEPTENPOIYKTOB. CIIOCOOBI
noObran HepTH. CocTaB HEPTH U e
KOMIUIEKCHOE UCIoNib30BaHue. [Ipuniun nepepaboTku HEPTH.
[Ipsimast ronka HepTH. CXxeMa CTyneH4YaTon
YCTaHOBKH aTMOC(HEPHO-BAKYYMHOM MeperoHKH He(TH.
[loaroroBka HeTH K MPSIMOM TOHKE. Y CTPOICTBO
TpyOUaThIX Neuel U peKTUPHUKAIIMOHHBIX KOJIOHH.

15
[ [pOMBIIIITIEHHBIN
. Pa3sHOBUIHOCTH U CBIPHE MPOMBIILIEHHOIO OPraHUYECKOr0
OpraHUYEeCKUM CHHTE3 Ha
cuHTe3a. CHHTE3bl HA OCHOBE OKCHJIa
ocHoBe CO u H2,

16

napauHOB, HETIPEIEIbHBIX
YTJIEBOAOPOAOB U
ALCTHIICHA.

yriaepona (2), allkaHOB U aJIKEHOB, alleThiIeHa, HaQTEeHOB U
ApOMATHYECKHUX YIJIEBOJOPOIOB. THITOBBIC
XUMHKO-TEXHOJIOTHYECKHE MPOLIECChI, TPUMEHSIEMbIE B
OpPraHHYECKOM CHHTE3C: TUAPUPOBAHHUE,
NneruapupoBaHue, OKUCICHNUEe, BOCCTAHOBJICHUE, THAPATAIIUS,
THIPOJTU3, AIKIIMPOBAHUE, CYITb(UPOBAHNE,
XJIOPUPOBAHKE, HUTPOBAHUE U JIP.
[Tpon3BoacTBO U MepepaboTKa areTmieHa. MeToapl
[OJIy4eHUsI alleTHIICHA, KX CPAaBHUTEIbHAS
XapaKTepUCTHKa. [[pOr3BOICTBO ameTaibaeruaa THapaTauei
areTriieHa o Kydepoy B mapoBoii ¢asze u
KaTaJTUTUYECKUM OKHUCJIEHUEM 3TriieHa. CHHTE3 YKCYCHOM
KHCIIOTHI M YKCYCHOTO aHTHJIPH/Ia
KaTATUTHYICCKUM OKUCIICHHEM aIleTallbJIeTHIA.
[IpuHIMIIMaTBHAS CXeMa UX COBMECTHOTO TPOU3BOICTBA.
[Tpon3BOICTBO METAHOIIA U3 CHHTE3-Ta3a.
TeopeTnueckre OCHOBBI U MIPUHIIMITHATHLHAS CXEeMa

npouecca. [[pumenenne meranona. [Ipon3BoacTBo
12




(bopMaan[erm[a U3 METaHOJIa U CCIICKTHBHBIM
KaTaJIUTHYCCKHUM OKHCJICHHUEM MCTaHa.
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[Ipon3BoOACTBO
BBICOKOMOJIEKYJISIPHBIX
COCIMHECHU.

[lonmumepHBIe MaTepualibl, MX KIACCU(PHUKAIMI, COCTaB U
oOuire cBoiicTBa. BricokomMomneKkynsapHbie

coequHeHuss (BMC) kak ocHOBa IOJIMMEPHBIX MaTE€pPHAJIOB.
Ctpoenue u knaccuduxanus BMC.

Crnenuduueckue cpoiictBa BMC kak GyHKIUS UX CTPOSHHS
MOJIEKYJIAPHOWU MAacChl. DJIEMEHTapHOE

3BEHO, MaKpoMoJieKysa, (a3oBoe M (pu3MyUecKoe COCTOSHUE
BMC. MeToabl noaydeHus: NPUPOIHBIX,

MCKYCCTBEHHBIX U cuHTeTHYecknx BMC. OcHOBHBIE CITOCOOBI
Mpou3BOACTBa cuHTeTHYecKkuX BMC:

[OJINMEPU3alUsl,  CONOJUMEpU3AlMs,  IOJMKOHACHCALIUS.
[TonsTre o MoHOMepax. PanukanpHas 1 MOHHAS,

LenHas M CTyleHuyaTas nojaumepusanus. PaBHOBecHas u
HepaBHOBECHAs MOJIMKOHACH AU, TeXHUYeCKue

CrIOCOOBI IPOBEICHUS ITOJIMMEPU3ALNHT U TOJTMKOHICHCAITUH.
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[Tpon3BOJICTBO CHIIMKATHBIX
MaTEepHAaJIOB.

Knaccudukanus M XapakTepUCTHKA U3JEIUN CHIMKATHON
IMIPOMBIINIJIICHHOCTH. Wx 3naduenne B
HapogHOM xo3sicTBe. COCTaB CUIMKAaTOB M UX CTPOCHHE.
I[I/IarpaMMa COCTOSAHUA «OKCHU KPECMHUSA — OKCU
amoMuHMs».  ChIpbe I NPOU3BOJCTBA  CHUIIMKATHBIX
MaTCpHaIOB. Tumnosnie IMpOoHECChbl TCXHOJIOIUH
CHJIMKaTOB. BbIcOokoTeMmeparypHas 00paboTKa IIUXTHI U
MPHUMCHACMBIC allllapaThl: IIAXTHBIC, TYHHCJIbHBIC,
OapaOaHHbBIE BpAIAIOLIMECsS U BAaHHbIE [IEYH.

Bsoxymue cpeacra. IIpon3BOACTBO NOpPTIaHALIEMEHTA.
DU3UKO-XUMHUYECKHUE NPOLIECCHI U
MPHUHIOHUIIAJIbHAA cXeMa IIpOU3BOJACTBA. XuMu3Mm
3aTBEpACBaHMs LIEMEHTHOM MacChI.

Orneynopsl. OCHOBHBIE BU/Ibl OTHEYIIOPHBIX MaTepUAIOB.
ATIOMOCHIIMKATHBIE OTHEYTIOPBI, U3
[PASHOBUAHOCTH U MPUHIUII ITOJTYUCHU .

Crekna. CocTaB, CTpOCHHE M KJIACCU(PHUKAIMI CTEKOJ.
3aBUCUMOCTb CBOMCTB CTEKJIa OT €ro COCTaBa.
Cplppe B CTEKOJIBHOM  NPOMBIIUIEHHOCTH.  PU3MKO-
XUMHUYECKHE MTPOLIECCHI, IPOTEKAIOLIME IIPU BapKe
crexksiomacchl. CriocoObl GOpMOBaHMS CTEKJISTHHBIX W3/EeNuil:
BBITATMBAHUC, ITPOKAT, JIUTHC, BEIAYBAHUC,
rpeccoBanue. [lonsaTue o curauiax.

19

[Ipon3BOACTBA YEPHBIX U
[{BETHBIX METAJIJIOB.

Knaccudukanus wMerauioB. 3HAYeHHE  METAUIOB IS
HapOIHOI0 X03s1cTBa. ChIpbe YEPHOU U
[BeTHON MeTamutyprui. OCHOBHBIE CIOCOOBI MPOU3BOJICTBA
METaJIIOB:
[MUPO-, TUAPO- U DIIEKTpOMETAIITYPrusi. OUZUKO-XUMUYECKUE
OCHOBBI ITPOIIECCA BOCCTAHOBJIEHUS] METAJIIOB
1 UX COEJUHEHUM.

[TIpousBoacTBo uyryna. JKenesHble pyAbl, UX COCTaB U
[OATrOTOBKA ATrJoMepalusi U U3rOTOBJICHUE

OKaTblleld. TeopeTHYeCKrue OCHOBBI JOMEHHOIrO MpoIecca.
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XUMUYECKUE PEaKIu, MPOTEKAIOIINE B

OMEHHOW mneun. [IpsmMoe M KOCBEHHOE BOCCTAaHOBJICHHE
OKCHJIOB JKeJie3a. Y CTPOMCTBO TOMEHHOM Me4H —

[peaKTopa IMOJIHOTO BHITECHECHHUS, PabOTAIOIIET0 MO MPUHITUITY
[MPOTUBOTOKA. PerenepaTropsl U UX poJib.

OnTuManbHbIe YCIOBHUS JOMEHHOIO MPOIIECcca: COCTaB IIMXThI
U 1yThd, TEMIEpaTypa, napieHue. [lytu

WHTEHCU(UKAIMK  JOMEHHOTO0  Ipolecca: NPUMEHEHHE
KU CJI0pO/Jia, TPUPOJAHOTO T'a3a, COBEPLUICHCTBOBAHUE
KOHCTPYKIIMA JIOMEHHOM IMeuu (YKpPYIHEHHE €€ pPa3MepoB,
KOMIIJICKCHAsI MEXaHU3allHsI, aBTOMAaTU3alHs

KOHTPOJISI M yIipaBieHus1). Mcronb30BaHue IOMEHHBIX IILJIAKOB
1 JOMEHHOTO rasa.

[TpousBoacTBO cranu. Knaccudukanus u cpaBHUTEIbHAS
OIIEHKA METOJIOB BHITIABKH CTaJIH.
KucinopoiHO-KOHBEPTOPHBIA CIOCOO M €ro NperuMyIIecTBa.
XUMUYECKUE PEAKIMH, TPOTEKAIOIINE B
KOHBEPTOpPE: OKUCIEHUE YIiepoJia U MpUMecei, oopazoBaHue
[IUTAKOB, PACKUCIICHUE OKCHJIOB Keme3a (2).

YCTpoiCTBO KOHBEpTOpa M pPEeXHM paboThl. ChIpbe s
KHCIIOPOJTHO-KOHBEPTOPHOTO CII0Cc00a BHITUIABKH

CTali M €ro OCOOEHHOCTH. XHMHYECKHE pEaKIuu B
TETEPOreHHOM CUCTEME «ra3-Iulak-MeTamun. [lyru
MHTCHCH(UKAIIMK MapTEHOBCKOI'O IIpoIlecca: IMPUMEHCHHE
KHCJIOPO/Ia, CKATOro BO3AyXa, MPUPOJIHOTO rasa.

/IByxBaHHbIe neun. [IpsMoe mpou3BOACTBO Kene3a U3 pyl.
BrituraBka cramu u peppocIyiaBoB B

PICKTPUUYCCKUX TIeYax.

Temul nabopamopuvix 3anamuil

PaGora Nel.
AHanu3 BoJIbI U €€
YMSTYEHUE METOJOM
HOHHOI'0 0OMeHa WIIH
HU3BECTKOBO-COIOBLIM
METOAOM.

Henv padbomu. Onpenenuts oOUIyI0 KapOOHATHYIO
1 HEKapOOHATHYIO KECTKOCTh BOJBI.

Onpenenuth KOJMYECTBO HMOHOB KaiblMs, MarHus H
KOJIM4YecTBO okcuaa yriepoza (IV).

Ob6opyooeanue u Mamepuanbwl: 1.
broperku, nunerku Ha 100 M WM MepHBbIE HWIMHAPHI, KOJIOBI
Ha 250 mu u 500 mi, crakansl Ha 200-250 M1, MepHBIE KOJIOBI Ha
200 mi, ¢unbTpel. 2. Bonsnas 6ans. 3. ConsHast kucnora (1:3).
4. Xnopun ammonns, 10% el pactBop. 5. Okcanar aMMOHWUS,
conepxamuii S0r comu B lu. 6. [lepmanranar kamus, 0,05 H.
pactBop. 7. Cepnas xuciora (10 mur H,SO4 kon1t. B 1 11 BojbI). 8.
Comnsnas kucnora, 0,1 H. pactBop. 8. I'mapokcun Hatpus, 0,1 H.
pactBop. 10. Metunossiii opanxeBbii, 0,1%-Hb1i1 pactBOp. 11.
®enondranens, 1%-ub1it pactBop. 12. CnennanbHble peakTHUBBI:
pacTtBop TpuiioHa b, pacTBOp KMCIOTHOrO XpoMa TEMHO-CHUHETO,
aMMHaydHas CMECh, pacTBOp OKcajaTa KalbLUs W STaJOHHBIN
pactBop Onucanue NPUTroTOBIEHUS ITUX PEAKTUBOB ITPUBOIUTCS
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B KOHIIE paOOTHI.

Pabora No2.
IIpou3BoaCTBO CEpHOM
KHUCJIOTBI.

Hens paoomu.
HUTPO3HBIM METOJIOM.

[Tonyunuts

CEpHYIO  KHCIIOTY

Oobopyoosanue u mamepuanwvt: 1. YcraHoBKa IJist
[OJy4eHUs] CEpHOM KHUCIOThL. 2. MeaHble WU JaTyHHBIE
CTPYXKKH WIM MeIHas IpoBosioka. 3. KoHueHTpupoBaHHAas
azoTHas kuciota. 4. CynbQUT WK TUAPOCYIb(GUT HATpUA. 5.

KonueHnrpupoBanHas cepHasi kuciora. 6. 0,1H. pacTBop mieaouu.
7. Mepnas kon6a Ha 250mi1, munerka Ha 20-25mu1.

Pabora Ne3.
[Tonydenue a30THOM
KHUCJIOTBI

I{env padbomwe. Ilonyuntb BOAHBIH pPACTBOP Aa30THOM
KHCIIOTHl OKUCJIeHHEeM aMmMuaka. OmpenenuTs BBIXOJ a30THOU
KHCIIOTHI.

Obopyooeanue u mMamepuanvl: 1.
Dnekrporieys Ha 800°C. 2. Tepmomapa ¢ MUPOIIEKTPHYECKHM
ranbBaHoMeTpoM. 3. Konba ¢ 12%-HbIM pacTBOpoM amMMuaka. 4.
@dapdopoBass mnM KBapueBas TpyOKa C KaTalu3aTopoM. 3.
[IpreMHHK A7s yIaBIMBaHUS OKCUIOB a30Ta Bojoi. 6. llenoun,
0,05H. pactBop. 7. Manukarop (dheHnondranerd WM METHIOBBINA
opamxeBblil). 8. CTEKISHHBIN IWIMHIpP, HA0Op apeoMeTpoB. 9.
Mepnas kosn6a Ha 0,511

Pa6ota Ne4.
TexHomorus
MUHEPATbHBIX
ynoOpeHui

IHenvs paéome. llonyuuts 15-20r cynepdocdara
Y TIPOBECTH €TO aHAJU3.

Obopyooseanue u mMamepuanvl..
®ocdopur. 2. KoHmeHTpupoBaHHAs cepHas KHUCIOTA.
Kenesznas crynka. 4. Cuto c¢ orBepctusimu B 0,2-0,3MM.
Tepmoxumuueckue Becbl. 6. CTEKISHHBIA IWIMHJIP.
Apeomertp. 8. @aphopoBas vaiika co CTEKISIHHON MalOuKou. 8.
Marnesuansnas cMmech (cMm. Hmke). 10. Consnast kucnora (p =
1,9 rlemd). 11, PactBop [Ilarepmana (cm. Huxke), 12.
@denondramenn. 13. 25%-He1it pactBop ammuaka. 14. 2-3%-Hbrii
pactBop ammuaka. 15. Boponku, GpuiabTpbl, KOJIObI.

~N W

Pabora No5.
[TonydeHnue MeTaIoB
BHCKTPOHI/ITI/I‘I€CKI/IM
METOI0M

Henv pabomer. TlonyduTh XpOMOBOE MOKpBITHE. ONPENTUTH
BBIXOJ1 XpOMa IO TOKY.

Oobopyooeanue u mamepuanst. 1. DNEKTPOIUTHUECKAS BAHHA|
Ha 1-21. 2. Okcup xpoma (VI). 3. Cepnas kucnora (KoHiL.). 4.
MenHbIi WK CTAIBHOM KaTOJ ¥ CBUHLOBBIN aHOZ.

PaboTtaNe6.
[Ipou3BoACTBO cTEKINA.

Hens padbomer. Tlonyunts 15-20 T JErKOIUIaBKOTO
[IBETHOT'O CTEKJIA.

Obopyooeanue u Mamepuanwvl: 1.
[IlamMOTHBIN, KOPYHIOBBIN WK GaphopoBbIi THUTENb 00beMOoM 20-
30 cm®. 2. KBapreBsiii mecok. 3. Okcuy 60pa uiti GopHas KHCIOTa.
4. besBomuple moTam WX coma. 5. TUrelpHble MIUONBL. O.
TurensHas snektponeusb. 7. XKapoBHs ¢ neckoMm. 8. [IpokaneHHbie
okcuabsl MetamwioB PbO, CoO umu Co304, NIiO, V505, Cr,0s,
MnO,, CuO, Cu,0, SnO,, Fe,0s.

Pabora Ne7.
[TepepaboTka >KuIKIX
TOTLINB

Hens pabotrsel. 1. U3yunTh CyIIHOCTh XUMHUYECKUX
MIPOLIECCOB, MPOUCXOIALINX MIPU KPEKUHTe HEPTETPOTYKTOB.

[IpousBectn (pakMOHHYIO pa3TOHKY CHIPOTO KEpOCHMHA |
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YCTaHOBUTH (PAKIIMOHHBIN COCTAB €ro.

VKCYCHOU  KUCTOMbL

Pa6otaNe8  |I]env padomel. I1onyunTh pacTBOpP YKCYCHOW KHUCIOTHI HCXOMS U3
Ilonyuenue  [kapOuja xkanplus. ONpeaeuTh BIX0] YKCYCHON KUCIOTHI.

Ooopyoosanue u mamepuanwvt: 1. Konba Bropma c

cunmemuyecKum KareabHOW BOPOHKOM.
cnocobom 2. IlpombiBHas ckigHka 3. Konba ¢ ra300TBOAHBIMU TpyOKamMu U
TEPMOMETPOM.

4. TlpoOGupka ¢ razo0TBOAHOU TPYOKOW. .5. Peakmuebt: Xnopuj
Hatpusi, okcua prytu (1), cepHas kucnora, mepmMaHraHar Kajius,
KapOu/1 KaJIbIIUs,

8 0,05 H. pacTBOp LIEIOYH.
3aounas popma o0yueHus
Ne| HaumeHoBanme pasziesia Conepxanue
AUCHUILIMHBI
Cooeporcanue NeKYUOHHO20 Kypca
OCHOBBI IPUKITATHON Xumudeckas TEXHOJIOTHS - HayKa 0
XUMHH. MPOMBINUICHHBIX CHOCO0aX U Mpoleccax MepepadoTKu
CBIPBS B IPOAYKTHI MOTPEOJICHUS M CPEICTBA ITPOU3BOJICTRA.
Oranbel  pa3BUTUS  XUMHUYECKOW  TexHonoruu. Poib
XUMUYECKOW TEXHOJIOTUH B HAPOJHOM XO3SMCTBE.
1

XUMHUYECKOE MPOU3BOICTBO.
(OCHOBHBIE OTIPEIEICHUS

[loHsATHE O XMMHUYECKOM IPOU3BOJICTBE KAK O COBOKYIIHOCTH
B3alMOCBSA3aHHBIX ITIOTOKAMH 3JIEMEHTOB C MPOTEKAOINMHU B
HUX MPOLIECCaMH, B TOM YHCII€ XUMHUUYECKUMHU MIPEBPALICHUSIMHI
- XUMHKO-TEXHOJIOTMYECKas] cucrema (XTO),
MpelHa3HauYeHHOW JUIsi TepepaOOTKU ChIpbS B  CPEICTBA
Mpou3BojAcTBa M mpoaykThl mnotpedineHus. CocraB XTC

(byHKIIMOHATBHBIE TOJCHCTEMBI) - TIOJATOTOBKA  CHIPHA,
XUMUYECKOE NpeBpalleHue, BBIJICJICHHE MPOJIYKTA,
00€3Bpe)KMBAaHWE U  YTWIM3AIUA OTXOJIOB, TEIJIO- U
HYHEeprooOecrneyeHue, BOJOTIOJTrOTOBKA, yIpaBIICHHUE

npoueccoM. OCHOBHBIE TEXHOJIOIMYECKHE KOMIIOHEHTHI -
ChIpbE, IeNIeBOM M MOOOYHBIA MPOIYKTHI, TOJYNPOIYKTHI,
OTXOJIbl IIPOU3BOJICTBA, SHEPTETUUECKHE PECYPCHI OCHOBHbBIE U
BTOPHUYHBIE.

XUMHUYECKUE MTPOIECCHI.

Xumunueckuil mpouecc (XII) - B3aumoaeiicTBue XMMHUECKOTO
npeBpamieHust U (U3NYECKUX IPOLECCOB MepeHoca Teria U
BEIIECTBA HA  MOJIEKYJSIDHOM  YpOBHE -  OCHOBHOM
DIIEMEHTApHbI  IpollecC B XMMHYECKOM  pEaKkTope.
Knaccudpukanusa XII nmo koMmiekcy mpU3HAKOB: XUMUYECKUE
MPU3HAKA (BUJ XUMHYECKOW peakluu, TEPMOAMHAMHUYECKUE
XapaKTepUCTHKHU, CXEeMa, MpeBpalleHuil), ¢pa3oBble MpU3HAKU
(4uciio B3aUMOJIEHCTBYIOMUX (ha3, UX arperaTHOE COCTOSIHUE),
MIPU3HAKY CTAlMOHApHOCTU Mpouecca. OCHOBHBIE MOKa3aTeNn
XII - creneHb  NpeBpallleHUs, BbIXOJ  IPOAYKTA,
M30MpaTeNbHOCTh, CKOPOCTh pEakIuu W npeBparieHus. Mx

B3aMOCBS3b. duzuko- XHUMHUYCCKUC 3aKOHOMCPHOCTH
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XHUMHUYCCKOI'0 MMpEeBpalICHUA - CTCXHOMETPHUUCCKHUC,
TCPMOANHAMHWYCCKUC U KHHCTHUYCCKHUC.

CTpyKTypa U ONIUCaHUE
XTC

Crpykrypa n onucanue XTC XTC - koHKpeTHOe
[pe/ICTaBIeHHEe XUMUYECKOro Mpou3BocTBa. OO01Ime
rpeboBanus kK XTC. CocraB XTC (351eMeHTBI ¥ IOTOKH ). Bubt
Mozpenei (onucanuii) XTC - rpadudeckue u onucareabHbIE.
Cunre3 n anaiu3 XTC OcHOBHBIE KOHLENIUY TTPU
noctpoenuu (cuntese) XTC: rimybokas mepepadoTKa ChIpbs,
MOJTHOE MCTIOJIb30BAaHHUE CHIPHEBBIX PECYPCOB, MUHIUMMU3ALIUS
0TXO0JI0B IPOM3BOCTBA, ONITUMAJILHOE UCIIOJIB30BaHUE
anmaparypsl.

CHpBeBHe HCTOYHHKH
XUMHYCCKOI'O IMMPOMU3BOJACTBA

XapakTepuCTHKa U KJIacCCU(UKALUSA ChIPbs IO
[IPOUCXOXKACHUIO, arpEraTHOMY COCTOSIHUIO, XMMHUYECKOM
npupoje. Bo3oOHOBIIsIeMbIE 1 HEBO30OHOBIISIEMbIE HCTOYHUKH
ChIpbS. 3aMeHa MUILEBOTO ChIpbs. Mcronb30BaHNe 0TX0/10B
[TPOU3BOJICTBA KAK BTOPUYHBIX MaTEPUAJIBHBIX PECYPCOB.
[loaroToBKa ChIpbsi B XUMHKO-TEXHOJIOTUYECKOM IPOLIECCE:
COPTUPOBKA, U3MEJIbYCHHUE, arjioMepalus, odorameHue
(KOHIIEHTPUPOBAHKE), OUUCTKA. Bo/ia Kak chipbe U
BCIIOMOTATEJIbHBIN KOMIIOHEHT XMMHUYECKOIO ITPOU3BOJICTBA.
VcTounuku Bojbl. TpeOoBaHMs K KaueCTBY BOJIBI.
[IpombllTIEeHHAs BOJAOMOATOTOBKA (OYHUCTKA OT B3BEIIEHHBIX
puMecel, ymsardenue, 00eccojJuBaHue, HeMTpainu3almsl)

OHeprusi B XUMUYECKOM
[IPOU3BOJICTBE

[loTpebiieHne SHEPrUM U IHEProCHAOKEHHWE B XHUMHUYECKOM
mpousBojicTBe. OOmas XapakTepuCTHKa W KiacCH(UKaIus
DHEPreTUYECKUX PECYpCOB B  XHMHUYECKOH TEXHOJIOTHU.
VICTOYHMKH  DHEPTMM B XHMHYECKOM  IPOM3BOJICTBE.
ParmonanbHoe UCIIO0JIb30BaHHE JHEPIrUH. CriocoOsl
PHEPrOTEXHOJOTUYECKOT0 KOMOWHHUPOBAHUS B XUMHYECKON
TEXHOJIOTUM U HCIOJIb30BAHUE SHEPreTHMUYECKOro MOTEHIHaja
CBIpbsl M TEIUIa SK30TEPMHUUYECKMX peakuuid. BropuuHble
pHepropecypcsl  (BOP), wux ximaccuduxanms, OCHOBHBIE
HampaBJIEHUs yTWIM3alMM (TeHepalus BOJSHOIO mapa,
npeoOpa3oBaHWe B MEXAaHWYECKYI0 SHEPruio, peKyIneparus
Teria, TeIIOCHA0KEeHUE, TpaHCc(hopMaIys B XOJIO U JIp.).

(OCHOBHBIC TTOJI0KEHHS
OKOJIOT MU

[lonsTe sKONOrMM. DKOJOTMYECKOE DPABHOBECHE B
npupojie. BnusHue NPOM3BOJICTBEHHON JAESITEIBHOCTH
YeJIOBEKa Ha OKpPYXKawIlyw cpeny. Buael BpeaHbIX
BO3JIEHCTBUIN ((PakTOpOB) M HUX BIHSHHUE HA NPUPOLY.
IIpenenpHO- OOMYCTHMBIE SKOJIOIMYECKHE BO3IEHCTBUS
JUI pa3HOTO BHUAAa BpeAHbIX ¢akTtopoB. I[lonsaTue o
npeaenbHO-10nycTUMbIX  KoHIeHTpauusax (IIJJK) wu
BbIOpocax (I1/IB). BiusHue xumudeckux npous3BOJICTB HA
OKpyXXawIlyro  cpeqy U  uenoBeka. OcCHOBHbIE
HampalieHUus: pabOT MO OXpaHe OKpYXKarolled cpelnbl OT
IIPOMBIIITICHHBIX BO3/ICHCTBHMA.

JKOJIOTUYECKHE MPOOIEMbI
XUMHYECKOIO IPOM3BOJICTBA

OxpaHa OKpyXaromen cpeapl OT MTPOMBIIUICHHBIX
3arpsi3HEHUN Kak TexHoyoruueckas mnpobnema. [lonsarue o
0€30TXOMHOM M MaIoOTXOHHOM TexHoigoruu. OCHOBHEBIE
HampaBiieHus: B ee pazButuu (6eccrounsie XTC, caHuTapHas
OYMCTKA OTXOJOB, W TepepaboTKa OTXOJO0B KaK BTOPUYHBIX
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MaTepUaJbHBIX PECypcoB, KOMOMHHpPOBAaHUE IPOU3BOJICTB,
TEPPUTOPUATBHO-TIPOMBIILIIICHHBIE KOMILJIEKCHI).
XapakTepucTuKa 3arpsS3HEHUH W METOJbl OYHCTKH BO/I.
Pexymnepanysi 1EHHBIX KOMIIOHEHTOB H3 JKHUJKHX OTXOOB.
VIcTOYHUKM U XapaKTepUCTUKU TBEpAbIX oTxonoB. COop,
yJIaJleHue, nepepadoTKa U UCIOJIb30BAaHHE TBEPBIX OTXOJIOB.

[ [poMbITIEeHHOE
XUMHUYECKOE TPOU3BOCTBO.

[Ipy  W3y4eHUH  TEXHOJIOTUM  OCHOBHBIX  XHUMHYECKHX
MPOAYKTOB JeMOHCTpupyeTcsi noctpoeHne XTC KOHKpPETHBIX
[POM3BOJICTB M OpraHu3alus IMPOIECCOB B XHUMHUYECKHUX
[peaKkTopax, pacCMaTpUBAIOTCS U IEPCIIEKTUBHbBIE HAIIPABICHUS
B CO3J1aHUU OE30TXOIHOro IMpousBojcTBa. PaccMoTpenue
KOHKPETHBIX TEXHOJIOIMYECKHUX IIPOLIECCOB IIPOBOAMTCS B
CJIETyIOILEeM MOpsIKe:

1. Haponno-xo3siiicTBeHHOE 3Ha4YCHHUE, MacCIITa0bI
mpousBojcTBa.  [IpoMbllieHHBIE  CIIOCOOBI  MOJMy4YEHUS,
PBOJIIOLIMS TEXHOJIOTHH.

2. CpIpbeBbI€ UCTOUYHUKHU IOJYYEHHUS MPOAYKTa U TpeOOBaHUS
K rpoueccy B paccmarpuBaeMoit XTC.

3.  Ou3MKO-XMMHUYECKHME  OCHOBBI  Mporecca  (cxema
[PEBPALLCHUS, CTEXUOMETPUUECKHE, TEPMOJMHAMUYECKHE U
KHHETUYECKUE 3aKOHOMEPHOCTH ).

4. Tloctpoenue (YHKIIMOHAIBHOH W TEXHOJOTHYECKOU
(ctpykTypHoii) cxem XTC.

5. Iloctpoernne W aHamu3 (QYHKIMOHAIBHBIX TOACHUCTEM.
Peanu3anus OCHOBHBIX KOHIEMIUI MOCTPOCHUS
BbIcOK03(pexkTnBHOM XTC.

6. AnmapaTypHble  peHIeHHs  OTHCNbHBIX  Y3JI0B B
[paccMaTpuBaeMoM IIPOU3BO/ICTBE. OcHoBHbIE
TEXHOJOTMYECKHUE TapaMeTPhl IIPOLIECCOB.

7. Pemenue mnpoOieM  SKOJOTMYECKOH  OE30MacCHOCTH
[TPOU3BOJICTBA.

8. TexHNKO-PKOHOMHYECKHE MTOKa3aTeN MPOU3BOICTBA.

10

Temuvl nabopamopHbIx 3aHAMUIL

Pabora Nel.

YMSTUYEHUE METOAOM

HOHHOTO OOMEHa MJIU

H3BECTKOBO-COIOBBIM
METOIOM.

I[env pabomu. Onpenenutsh 0OLIyI0 KapOOHATHYIO

Ananuz BOJBI 1 €€ u HCKap6OHaTHy1-O KECTKOCTh BOBI.

OHpeﬂeJ’II/ITB KOJIMYCCTBO HWOHOB KaJlbllksd, Mardusa u

KOJM4ecTBO okcuaa yriepoaa (IV).

Obopyoosanue u mMmamepuanwv: 1

bropetku, nunetrku Ha 100 M WM MEpHBIE TUITUHIPHI, KOJIOBI
Ha 250 ma u 500 mi, crakansl Ha 200-250 My, MepHBIE KOJIOBI
Ha 200 M, ¢unesTpel. 2. Bonsnas Gans. 3. ComnsiHas KUCIIOTa
(1:3). 4. Xnopun ammonusi, 10%Hbli pacTBop. 5. Okcanar
aMMoHus, conepxkamuii S0r comu B 11. 6. Ilepmanranar kanus,
0,05 u. pactBop. 7. Cepnas kucnora (10 ma H,SO4 xon1. B 1 11
Bozael). 8. Consnas kuciora, 0,1 H. pactBop. 8. I'mapokcun
Hatpus, 0,1 H. pactBop. 10. MeTunosslil opanxesbiii, 0,1%-HbIi
pactBop. 11. Denondraneun, 1%-vp1it pactBOp. 12.
CnenuanbHble pPEAKTUBBL: pacTBOp TpuioHa b, pactBop
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KHUCJIOTHOTO XpOMa TEMHO-CHHET0, aMMHUauHasi CMECh, pacTBOP
OKcaJlaTa KajblMsl M d3TaJ]OHHBIM pactBop Omnucanue
HPUTOTOBIICHHS THX PEAKTUBOB IIPUBOAMUTCS B KOHIE paOOTHI.

PaGota No2. Hens paodbomob. IlonyduTh CEpHYIO KHUCIOTY
IIpou3BOACTBO CEPHOM HUTPO3ZHBIM METOJOM.
KHCTOTBI. Oobopyooeanue u mamepuanvi: 1. YcCTaHOBKa it
[IOJIyUEHUSI CEpPHOM KHUCIOTBL. 2. MeaHble WM JIaTyHHBIE
CTPY)KKH WM MeaHas ImpoBojioka. 3. KoHueHTpupoBaHHas
azoTHast kuciora. 4. Cynbur win ruapocyabGuT HATpus. S.
KonnentpupoBanHas cepHas kuciiora. 6. 0,1H. pacTBop mIeaouu.
7. Mepnas kon6a Ha 250mi1, mumnerka Ha 20-25mu1.
Pabora Ne3. I[eny pabé6omuvi. llonyunTh BOJIHBIM pacTBOpP a30THOMU
[TonydyeHnue a30THON [KUCIOTHI OKUCIEHHEM amMmuaka. OmnpenenuTh BbIXOJA a30THOU
KHCIIOTbI KHCIIOTBHI.
Oobopyooeanue u Mamepuanwl: 1.
Dnekrporeus Ha 800°C. 2. TepMomapa ¢ MHPOIIEKTPUIECCKUAM
ransBaHomMeTpoM. 3. Konba ¢ 12%-HbIM pacTBOpoM ammuaka. 4.
dapdopoBasi uiam KBapueBas TpyOKa C KaTaau3aTOpoM. 5.
[TprieMHUK U1 YIaBIMBaHUS OKCHIOB a30Ta BoAou. 6. lllenoun,
0,05H. pactBop. 7. Unnukatop (heHnondranenH Wi METHIIOBBIHA
opaHkeBbiil). 8. CTEKISIHHBIN LUIUHAP, HA0Op apeoMeTpoB. 9.
MepHnas kon6a Ha 0,511
PaGota Ne4. IHens paéomuo . lonyaurs 15-20r cynepdocdara
TexHonorus W IPOBECTH €r0 aHAIN3.
MHHCPAILHBIX Obopyoosanue u Mamepuanwl .. 1.
yRobpexmit ®ochopur. 2. KonueHTpupoBaHHAs cepHas KHUCIOTa. 3.
Kenesnas crynka. 4. Curo ¢ oreBepctusmu B 0,2-0,3mm. 5.
Tepmoxumuueckre Bechl. 6. CTEKISHHBIA IWIMHAD. 1.
Apeometp. 8. @apdopoBas yalika co CTEKITHHON NaTouKoil. 8.
Marnesunanbnas cmech (cM. Hike). 10. ConstHast kucnora (p =
1,9 F/CM3). 11. PactBop Ilarepmana (cM. Hmxke), 12.
Oenondranenn. 13. 25%-nb1i pacTBop ammuaka. 14. 2-3%-Hbrit
pacTtBop ammuaka. 15. Boponku, GpuiabTpbl, KOJIObI.
PaGota Neb. Llens pabomur. 1. I3yunTh CyITHOCT XMMHUYECKUX
[TepepaboTka )KUIKUX |IPOLECCOB, MPOUCXOASAMIIUX IPU KPEKHHIe He(YTENPOTyKTOB.
TOIUINB
[TponsBecTn (PaKLMOHHYIO PA3rOHKY CBIPOTO KEpOCHHA U
YCTaHOBUTH (PaKIMOHHBII COCTaB €ro.
PaGotaNe6. |[Jens pabomet. [TonydnTh pacTBOp YKCYCHON KHUCIOTHI UCXOJIS U3
[Tonyuenune KapOuaa Kajabiys. OnpenenuTh BEIX0] YKCYCHOM KHCIOTHI.
YKCYCHOM KHUCIJIOTBI Oobopyooseanue u mamepuanwt: 1. Komba Bropma c
CUHTETHUYECKUM KaIreJIbHOW BOPOHKOM.
crocoOoM 2. IIpombiBHas ckiisiHka 3. Konba ¢ ra300TBOIHBIME TpyOKaMu U

TEPMOMETPOM.
4. Tlpobupka ¢ Ta300TBOJHONU TPYOKOH. .5. Peakmuewvl: XIopu/y
HaTpus, okcu prytu (II), cepHas kucinora, mepMaHTaHaT Kalus,
KapOu| KabIus,

0,05 H. pacTBOp LIETOYH.
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6. YA EBHO-METO/IUYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Ne Buj camocTosiTe/ibHOI padoThl 00y4YaoIMXCst
w/n HaumeHnoBaHue pa3jesia JUCHUIINHBI

1 | OcHOBBI NPUKIIATHON XUMHH. [MoaroroBka u 3amuTa pedeparos, T0KIAI0B,
XuMHYecKoe Mpou3BoIcTBO. OCHOBHBIE Mpe3eHTAIUH, TOJITOTOBKA K JIEKIUH,
onpezaeneHus. XUMHUUECKHUE TPOLECCHI. CEMHHApPCKOMY 3aHITHIO, COCTaBJIEHUE KElC-
Crpyktypa u onucanue XTC 3a/IaHM, COCTaBJIEHUE OJIOK-CXEM U T.JI.

2 | CpipbeBbIC HCTOYHUKH XUMHUYECKOTO [MoxroroBka u 3amuTa pedepaTon, T0KIA0B,
MIPOU3BOJICTBA Mpe3eHTAIUH, TOJITOTOBKA K JIEKIUH,
OCHOBBI IPOMBIIIIEHHON YKOJIOTHU CEMHHApPCKOMY 3aHITHIO, COCTABIIEHUE KEHC-

3aJlaHui, COCTaBJICHHUE OJIOK-CXEM U T.II.

3 | [IpoMBINIIICHHOE XUMHYECKOE [ToaroroBka u 3ammura pedepaToB, 10KIAOB,
MIPOU3BOJICTBO. Mpe3eHTAINH, TOJITOTOBKA K JIEKIUH,
Heoprannueckuii cuaTe3 CEMHHAPCKOMY 3aHSATHIO, COCTABJICHUE KEMiC-
Opranudeckuii CUHTE3 3aJlaHui, COCTaBJI€HHUE OJIOK-CXEM U T.II.

4 | OCHOBBI IPUKJIATHONW XUMHH. [ToaroroBka u 3aimuTa pedeparos, T0KIAIA0B,

XuMuyeckoe Mmpou3BoicTBO. OCHOBHBIE
ornpeneneHus. XUMHUYECKHUE MPOLIECCHI.
Crpykrypa u onucanue XTC

MIPE3EHTAIINH, TIOATOTOBKA K JICKIUH,
CEMHHApPCKOMY 3aHITHIO, COCTaBIIEHUE KeHC-
3aJJaHul, COCTaBJICHUE OJIOK-CXEM H T.J.

6. OneHo4YHBIE CPEACTBA A/ TEKYLIEro KOHTPOJIsA YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTeCTALMHU [0 UTOI'aM OCBOEHHS JMCUHUILIMHBI H y4eOHO-MeToAH4ecKoe obecneyeHne
CaMoOCTOSITeIbHOM PadoThl CTYIEHTOB

IIpumepHas TeMaTHKa KypPCOBBIX IPOEKTOB (pador)

X3

S

3

*¢

X3

S

bezoTxoaHaa TEXHOIOTHA.
Karanus B npukiagHoN XUMHUH.

3

*¢

X3

S

3

*¢

OCHOBBI MAaKpOKHUHETHKH.
[Tpon3BOACTBO B METAJLTypIHH.
[TepepaboTka TBEpAOro TOILIMBA.

X3

S

3

*¢

X3

S

3

*¢

Buael nonuMepusanuu.
Orneymnopsl.

X3

S

X/
L X4

X3

S

X/
L X4

ITopsimoK XUMHUUYECKUX PEaKLIUM.
DOTOXUMUYECKUE PEAKIUH.
[{enHbIe peaknuy.
Pannoxumuyeckue peakium.
Karanns.

buonornueckue karaan3aTopsl.
buonornyeckas koppo3us.

X3

S

X3

S

X/
L X4

X3

S

X/
L X4

X3

¢

X/
L X4

Uctopus pa3BUTHS NPUKIIATHOW XUMUHU.
IIprHIMIIBI pALIMOHATBHOTO UCIIOJIB30BAHUS CHIPbSI.

OCHOBHEBIC TCHACHIUHA B Pa3BUTUH CCPHOKHUCIIOTHOI'O MPOU3BOACTBA.

KoHneHTpanum pacTBOpOB U NEPEXO0] MEXKAY HUMHU.

Karanmu3 B xumudeckoi MNPOMBIINIJIICHHOCTH.
HpI/IKJ'Ia)IHOG 3HAYCHUE DJICKTPOJIN3a.

TepMOI[I/IHaMI/IKa IMOBCPXHOCTHBIX SIBIICHHI.
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X/
°

X/
L X4

X/
L X4

X/
L X4

X/
°e

X/
L X4

X/
L X4

X/
L X4

X/
L X4

X/
L X4

X/
°e

X/
L X4

X/
L X4

X/
L X4

X/
°e

X/
L X4

*
L X4

X/
L X4

*
L X4

X/
L X4

*
L X4

X/
L X4

*
L X4

Dnekrpodopes.
Anpo30u.

MukporeTeporeHHble CUCTEMBI.
BBICOKOMOJIEKYIISIPHBIE COEAMHEHHUS.

PactBopsr BMC.
[Tonumepsr.
IInacTmacchl, BOJIOKHA.
Hedrs.

CoIpbe, PHEprUs, Boja.

Boz[a KaK YHUKaJIbHasA TEPMOIUHAMHNYICCKasA CHUCTEMA.

MunepanbHbie y1oOpeHus.

3Ha4yeHue KUCIIOT B OBITY M HAPOJAHOM XO3sliicTBe.
IIpuMeHeHne a30THOM KHMCIIOTHI.

L[BeTHast METAILTYPrUs.

Koppo3us MeTaimuecknux KOHCTPYKIUH.
®da30BbIe PABHOBECHS B XUMUYECKON TEXHOJIOTHH.

IIpou3BOACTBO CTANIH.

XHUMHYECKHE UCTOYHUKH TOKA.

AKKYMYJISTOPBIL.

TonnuBHBIE aKKyMYJIMPYIOIIHE YyCTPOUCTBA.
[Ipon3BOACTBO CHIIMKATHBIX MATEPUAJIOB.
Xumuueckas nepepadboTka TOIIMBA.
IIpoMBIIEHHBIA OPTraHUYECKUIM CUHTES.

7. POHA OHEHOYHbBIX CPEACTB

7.1. OueHo4YHble MaTepUAJIbI [IJIsl IPOBEJeHHs TeKYIEero KOHTPOJIsl yCleBaeMOoCTH
Ykazvieaemcs nepeuenv komnemenyutl 8 npoyecce 0C80eHUst 00Pa308aMeNbHOU NPOCPAMMUL.

Ne HaumeHoBaHue TeMbI CpeacTBa TeKylero KOHTpoJisi Iepeuens
n/n | (pasaeJia) IMCHUILTHHBI yCneBaeMoCTH KOMIIeTeHIu
(MoayJis1)

1 | OcHOBBI IPUKIIAAHOM JlaGopatopHasi paboTa, CEeMUHAPCKOE I1K-1
XUMUU. XUMHUYECKOE 3aHsATHE, pedepar, KOHTPOIbHEIE
pon3BoicTBO. OCHOBHBIE Cpe3bl, IOMYCK U OTYET IO
omnpezaeneHusi. XUMHUYECKHE nabopaTopHOi paboThI
nporeccel. CTpyKTypa u
onucanne XTC

2 | ColpbeBble HCTOUHUKHU JlaGopatopHasi paboTa, CEeMUHAPCKOE I1K-1
XHUMHAYECKOTO 3aHsATHE, pedepar, KOHTPOIbHbIE
MIPOU3BOJICTBA Cpe3bl, IOMYCK U OTYET IO
OcCHOBBI IPOMBILIUIEHHOM nabopaTopHOi paboThI
9KOJIOTUHI

3 | [IpombIiuteHHOE JlaGopaTopHast paboTa, CEeMHUHAPCKOE IK-1
XHUMHYECKOE MPOU3BOCTBO. 3aHsATHE, pedepar, KOHTPOIbHbIE
Heoprannueckuii cunTes Cpesbl, JOMYCK U OTYET I10
OpraHnuyeckuii CHHTE3 J1a00paTopHOil paboThI

4 | OCHOBBI IPUKJIATHOU JlaGopaTopHas paboTa, cCEeMHUHAPCKOE IK-1
XUMUU. XUMHUYECKOE 3aHsATHE, pedepar, KOHTPOIbHbIE
npou3BoicTBO. OCHOBHBIE Cpe3bl, OIMTYCK U OTYET TIO
orpesesneHusl. XuMHUYECKue nabopaTopHOil paboThI
npouecchl. CTpykTypa u
ornucanue XTC
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JlaHHbIe 1JI y4eTa ycneBaeMoCcTH cTyaeHToB B BPC

[IporpamMma ornieHHBaHUs Y4eOHOM nesaTebHOCTH cTyaeHTa. Jlekuuu - ot 0 1o 30 GanmioB
OueHuBaeTcss MOCEHIAEMOCTh, AKTUBHOCTh TMPU MPOCITYIIMBAHUU JIEKIUU B BHJIE

BorpocoB (ot 0 1o 1 6amtos). Utoro - (30 aekmuii x 1 6amny) = 30 6aios.
JIaGopaTopHbIe/IPaKTUYECKUE 3aHSTHU.

OneHuBaeTcss CaMOCTOSTEIBHOCTh TPHU  BBHIMOJHEHWH  Ppa0OTHI, TMPABHILHOCTH
BBITIOJTHEHUS 3aJJaHUI, YPOBEHb MOATOTOBKHU K 3aHSTHSIM M aKTUBHOCTh YYacCTHS B JIUCKYCCHUU,
JIOTIOTHUTEIILHBIC 3HAHUS TI0 CMEXHBIM Ipeameram (0T 0 10 2 6aiuioB 3a 3aHATHE).

CamocrosdrenbHas padoTa BKIIOYAET BHIIOJHEHHUE ONEPEKAOIINX 3aJaHUM, TIOJTOTOBKY
K ayJUTOPHBIM 3aHATHUSM, COCTABIICHUE U HM3JI0KEHUE KOHCIEKTOB IO TEMaM, MpeJiaraeMbiM
JUISL CAMOCTOSATEIILHON MpOopabOTKH. 3a KaX bl KOHCIIEKT CTYACHT MOXET MoJyduTh oT 0 10 2
6ayutoB (5 KoHCIEeKTOB X 2 O6aya =10 6annoB).

[TpomexyTouHas arTecTanus

15 - 20 GamIoB - OTBET HA «OTJIMYHOY;

9 - 14 GaIoB - OTBET HA «XOPOIIIOY;

5 - 8 0aIOB - OTBET Ha «YAOBIETBOPUTEIHLHOY;

0 - 4 6anI0B - OTBET HA «HEYIOBJIECTBOPUTEIHLHOY.

Tabnuiia nepecyera MojayuYeHHON CTYACHTOM CyMMbI O0aJUIOB MO JUCHUILIMHE B 3a4ET:

51 6ann u 6onee «3AUMeHo)

Menee 51 6amna «HE€ 3a4YmeHOo»

Takum o00pa3zoMm, MakCUMaldbHO BO3MOXKHAasi CyMMa OallJlIoB 3a BC€ BHJbBI Yy4eOHOI
JESTENBHOCTU CTYJEHTA 33 CEMECTP MO AucuuIUInHe coctasiseT 100 6amnos.
[Tepecuer nomy4yeHHOM CTYAEHTOM CYMMBI OQJIJIOB MO AUCIUILIMHE B OIICHKY (9K3aMeH):

85-100 6annos COTIUYHOY

70 - 84 6anna «XOpOIIIOY

51 — 69 b6annos «yJIOBJIETBOPUTEIILHOY
0 - 50 6annos «HEYIOBJICTBOPUTEIIHHOY

7.2. OneHouHble MaTepualJibl Jisl IPOBCACHUS l'[pOME)KyTO‘IHOﬁ aTTeCTallumn

1. Cemectp — 9; hopma aTTecTalIMM — IK3aMEH.

OBHH OCBOEHHS KOMITCTESHIINI
Kox \Y%
KOMIIETEHIINH, N N N
IIponBunyTHIN bazoBbiii IToporoBnbiii He ocBoensl
WHJIUKATOPbI
JIOCTUKEHHUS KOMIIETEHLIUH
KOMIICTCHIIMHA «OTIAYHOY «XOpOo1Io» «YJIOBJICTBOPUTEIIL | «HCYIOBIICTBOPUT
NJIK
(MIK) HO» enbHO»
«3a4TECHO» «HE 3a4TEHO»
ITK-1 3unaem na 3naem na 6azoeom 3unaem na He 3uaem:
npoosuHymom ypoeHe: nopozo6om
® CTPYKT
ypoeHe: ypoene: PYKIYDPY:
¢ CTPYKTYDY, COCTaB u
JUJAKTHYECKHE
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® CTPYKTYDY, COCTaB U | ® CTPYKTYpY, €AMHULIBI
COCTaB U | AMJAKTUYECKHE COCTaB U | IpeaMeTHON
TUTAKTHYECKHE eIUHUIIBI JUIaKTUYECKUE oOmacty;
eIMHUIIBI MpeaIMEeTHON €MHUILIBI ¢ 3aKOHOMEPHOCT
NpeIMETHOU obmacTu; MpeaIMeTHON U U [OPUHITUIIBI
obmacTu; e 3aKOHOMEpPHOCTH | 00JacTy; hopMupoBaHUS
¢ 3aKOHOMEPHOCTH | H NIPUHIMIIEL | ® 3aKOHOMEPHOCTH | COAEPIKAHUS
u OPUHIUIEI | GOPMUPOBAHHS " NPUHIMIEL | TeorpaduaecKoro
dhopmupoBaHUS coepKaHus dhopMHupOBaHUS 00pazoBaHus;
coJep KaHus reorpaduyeckoro coJiepKaHus ® CTPYKTYDY,
reorpaduyeckoro 00pa3oBaHHUs; reorpadudeckoro COCTaB u
o0pazoBaHus; ® CTPYKTYDY, 00pazoBaHws; TATAKTHIECKHC
® CTPYKTYDY, COCTaB U | ® CTPYKTYpY, €AMHULIBI
COCTaB U | AMJaKTHYECKHE COCTaB W | HIKOJBHOTO Kypca
IUIAKTHYECKHE €IMHUIIBI JIUIaKTUUECKUE reorpaduun
€IMHUIIBI LIKOJIBHOTO Kypca | €IUHMILBI
HIKOJIBHOTO ~ Kypca | reorpaduu HIKOJBHOTO ~ Kypca
reorpaduu reorpadun

Ymeem na Ymeem na Ymeem na He ymeem:

nPOOBUHYHIOM 6a3060m ypogne: nopozoeom
yposue: yposue: ® OCYIIECTBIIAT
e OCYIIECTBIIATH * OCYILECTBIATH oTOop y4eOHOro

® OCYILECTBIISITH or6op  ydebHOro | . .~ op  yueGroro | COACPHaHMA A
otbop y49e0HOro | comepKaHus Ui comepKanus s €ro peanu3aluy B
COCpHAHMA  JUIA | €0 PEANM3AUMH B | ory neanpsanum p | PASTHIHBIX
€ro peaau3alid B | pa3MHYHBIX PATHYHBIX thopmax
Pa3IMYHBIX ¢dopmax oOyueHHS bopmax  obyuerms o0yueHus B
(opmax OOy4CHHS | B COOTBETCTBUH C | o oo oo oo o | COOTBETCTBHH  C
B COOTBETCTBHH C | TpeOOBaHHSIMH TpeGoBAHIAMHI TpeOOBaHUSIMH
TpeOOBaHUSIMH oroc 00 wu| proc 00 x| PToC 00 u
®I'OC OO  u | BO3pacCTHBIMH BO3PACTHBIMH BO3PACTHBIMU
BO3PaCTHBIMH 0CcOOEHHOCTAMU 0COBEHHOCTIMI 0COOEHHOCTAMHU
0COOEHHOCTAMU y4aiuxcst; yYammxCs; y4aiuxcsi;
yUaIInXCcs; e pa3pabaTbIBaTh o pa3PaGaTHIBATS e pa3pabaTbiBaTh
e pa3padaTeIBaTh pasnuusbie (HOPMEI pa3nu4HbIe

pasnn4Hbie POPMEI
yUeOHBIX 3aHSITHH,
PUMEHSTH
METOJIbI, TPUEMBI U
TEXHOJIOTHUH
oOydeHUsi, B TOM
qucIe
WHPOPMAITUOHHBIE

YUEOHBIX 3aHATHM,
MPUMEHSTh
METOJIbI, IPUEMBI U
TEXHOJIOTHH
o0yueHwus,
qrcie
HHPOPMAITUOHHBIC

B TOM

pa3nnuvHble (OPMEI
y4eOHBIX 3aHATHH,
NPUMEHSTH
METOBI, IPUEMBI 1
TEXHOJIOTUH
o0Oy4eHwus,
qucIe
WHPOPMAIMOHHEIE

B TOM

(hopMbI  yueOHBIX
3aHITUH,
NPUMEHATh
METO/BI, TPUEMbI
u TEXHOJIOTHH
oOydeHusi, B TOM
qucie
UHQOPMAIOHHEI
e

Bnaoeem na
npPoOsUHYHOM
ypogue:

& MCTOJUKAMU
orbopa yueOHOro
COZIep)KaHUs B
COOTBETCTBHH  C
TpeOOBaHUSIMHU
@®IrocC 00;

® HABBIKAMHU
pa3paboTku
pa3nuyHbIX  (opM

Bnaoeem na
bazoeom yposue:

® METOJIUKaAMU
otbopa ydeOHOTO
coJiep KaHus B
COOTBETCTBHHU c
TpeOOBAHUSIMHU
dIoC 00;

e HaBBIKAMHU
pa3paboTku
pas3nu4HbIX  hopMm
y4eOHBIX 3aHITHH;

Bnaoeem na
nopozo8om ypoene:

® METOJMKAMHU
otOopa y4eOHOro
coJiepKaHus B
COOTBETCTBHH  C
TpeOOBaHUIMHU
oI'OoC 00;

e HABBIKAMH
pa3paboTKu
pa3u4HbIX  (hopM
y4eOHBIX 3aHSATHH;

He énaoeem:

* METOAMKAMHU
orbopa ydeGHOTrO
coJiepKaHusl B
COOTBETCTBHU C
TpeOOBaHUSIMH
dIroC 00;

e HaBBIKAMU
pa3paboTku
pa3nu4HbIX GopM
y4eOHBIX
3aHATUH;
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YUeOHBIX 3aHATUH; | ® METOJaMH, e METOJ/IaMH, e METOJIaMH,

* METO/IaMH, pHEeMaMHu U | TIpueMaMu U | mpueMaMu 17§
nprueMaMu U | TEXHOJIOTUSIMU TEXHOJIOTHSIMH TEXHOJIOTHSIMH
TEXHOJIOTHSMHU oOyueHusi, B TOM | OOyYeHHUs, B TOM | OOYYCHHUS, B TOM
OoOy4YeHHUs, B TOM | YHCIE qucie qucie

quUCIIe nH(POPMAITMOHHBIM | HHPOPMAIMOHHBIM | MH(GOPMAITHMOHHEI
MH(OPMAIMOHHEIM | H u MH

"

TunoBble KOHTPOJbHbIE 3aJaHUSI MM HHbIe MaTepUaJbl, HeOOXOAMMBbIe I OLEHKH
3HAHWH, YMEHHUI, HABBIKOB W (MJM) ONBITA JAeATEJbHOCTH, XaPAKTEPHU3YKIOIIHUX ITAMNbI
(opMupoBaHus KOMIEeTEeHIIUI B IIpoIecce OCBOCHU 00pa30BaTeIbHOI MPOrpaMMbl

3aaHus 115l IPOMEKYTOUYHOM aTrTecTaluu
XuMHYecKasi TEXHOJIOT sl

CTpOFOC NOHATHE XUMHYECKOH TEXHOJIOTUHU — 3TO:

1) oTpacib MPOMBIIUICHHOCTH; 3) crocob Mpou3BOICTBA;

2) Hayka, 4) metoj nmepepabOTKH BEIIECTB.
IMocnenoBaTe/IbLHOCTH MPOLECCOB IeJeHANPABIEHHOH MepepadoTKU ChIPbS B MPOAYKT —
ITO:

1) XumHYecKoe MPOU3BOJICTBO; 3) XHMHKO-TEXHOJOIHYECKUH MPOIECC;

2) XHMHKO-TEXHOJOTHYECKask CHCTEMA,; 4)

CoBOKYNTHOCTH MPOLECCOB H OMEpPAlUii, OCYHIeCTBJAsIeMbIX B MAIIMHAX M anmaparax M

npeIHA3HAYEHHBIX I NepepadoTKM ChIPbSi NMYTeM XHMHUYECKHX MNpeBpalleHHil B

Heo0X0uMbIe MPOIYKTHI, — ITO:
1) xXumHYecKoe IPOU3BOJICTBO;

XUMHNYCCKasa TCXHOJIOT'UA.

3) XHMMHKO-TEXHOJOTHYECKUH MPOIIECC;

2) XHUMHUKO-TCXHOJIOTHYCCKAsA CUCTEMA, 4) XUMHUYCCKasA TCXHOJIOI'HA.

Kaxue npou3BoACTBa OTHOCATCS K HEOPraHUYECKOH XUMHYECKOH TeXHOJIOIMH?
1) BBICOKOMOIEKYIISIPHBIX COCTHHCHHUIA; 4) penKux MeTasIoB;

2) cTeka, KEepPaMHUKH, BSDKYIIIHX 5) MUHEpaIbHBIX KHCJIOT, IMICJIOYCH,
MaTepHUaJIoB; couei,
3) mpoayKTOB u3 TIPUPOTHBIX 6) aMHHOKHUCIIOT, (hepMeHTOB,
YTIIEBOJIOPO/IOB; AHTUOMOTHKOB.
Kakne npon3BoacTBa 0THOCATCSI K OPraHNYecKO XMMIUYeCKOH TeXHOIOrHHn?
1) BBICOKOMOJIEKYJIIPHBIX COCTHHEHUN; 5) MHHEpaNbHBIX KHCJIOT, IICIOYCH,
2) crekia, KEepPaMUKH, BSDKYIIHX CoTeH,
MaTepuasos; 6) aMHHOKHUCIIOT, (hepMeHTOB,
3) pEMIKUX METAILIOR; AHTUOMOTHKOB
4) TpOAYKTOB u3 MIPUPOTHBIX
YTIIEBOJJOPO/IOB,;
CoBOKYNHBII XMMHKO-TE€XHOJOTHYECKHI MPoLece BKIKYAaeT OCHOBHbIE MPOLECChI:
1) xumuveckue; 4) MexaHUYecKHe u
THIPOMEX aHUYECKHE;

2) SHEpPreTHUYECKHE;

5) ympaBieHUs.

3) TermI000MEHHBIE U MaCCOOOMEHHBIC; ) ymp

B XuMH4YecKOM NPOW3BOACTBE KPOME OCHOBHBIX MPOIECCOB COBOKYIMHOI0 XHMHKO-
TeXHOJIOTUYECKOr0 MPolecca OCYIIeCTBISIIOTCS NMPoLecchl:
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1) mexaHuueckue u 4) ynpaBiieHHS;

THAPOMECXAHUYCCKHUC, 5) XUMHYECKHE

2) SHEpPreTUYECKHE;
3) MaccoOOMEHHBIE;

BemecTBa, 006J1aal0mue YHEPreTHYECKUM IOTEHIHAJIOM M SBJSIONIAECS MOOOYHBIMHU
NPOAYKTAMH JIeSITEJIbHOCTH Y€JI0BeKa, — 3TO HCTOYHMKHU IHEPTrHM:
1) JIOTIOTHATEIILHBIC; 3) HEHUCIIONIE3YEMbIC;

2) BTOPHYHBIE; 4) 0€3BO3BpaTHO TEPSEMEIC.

COBOKyHHOCTb 0TXO010B IMPOMU3BOACTBA M HOTpeﬁJIeHP[H, NMPUTOJIHBIX B KAa4€CTBE€ OCHOBHOI'O
HJIH BCIIOMOTaTE€JbHOI'0 ChIPbS AJIfl BBIINYCKa 1eJeBoM NMpOAYKIUHU, — ITO MaATEPUAJBHBIC

pecypcbi:
1) nepBuUYHBIE; 3) HCXOJHBIC;
2) OCHOBHBIE; 4) BTOpUYHEIC,

K BTOpruHBIM 3HepreTudeckum pecypcam (BIP) orHocuTcst sHeprus:
1) oTxozsIuX ra3oB, pabo4KX TEJI CUCTEM OXJIAXKICHUS;
2) 0oTpaboTaHHOTrO Mapa M ropsveii BOIbI,
3) momyTHO BbIpabaTHIBAEMOTO Iapa U HarpeBaeMoi BOJIBI,
4) CcoxUTaHus MPUPOIHOrO rasa u Topda;
5) ckMTaHWsS KaMEHHOTO YIJIS M IPEBECUHBI;

6) M30BITOYHOIO JABICHHS.
Ec/in B XUMH4Y€CKOM MPOU3BOICTBE PAIMOHAJIBHO HCHOJIB3YIOTCSl BCeé KOMIIOHEHTHI ChIPbS
W YHEPIryud H He HAPYIIAETCsl IKOJOTHYeCKOe PABHOBECHE, TO HCIO0JIb3yeMasi TeXHOJIOTHSI:

1) ynyu4iieHHas; 4) wmano3arpaTHas;
2) MAall0OTXO/HAs; 5) 9HEpProTexXHOIOrHYecKas;
3) Oe3oTxomHAas; 6) pecypcosHeprocoeperaroras.

XuMHYecKoe MPOHM3BOACTBO, BpEIHbIE TMOCJHEACTBUS JIeSITEIbHOCTH KOTOPOro He
NPEBBINIAKT YPOBHSI, JOMYCTHMOI0 CAHHTAPHBLIMH HOPMAMH, HO 4YACTh CBHIPpbS M
MAaTepHAaJI0OB MEPEXOAUT B OTXObI, — 3TO MPOU3BOJACTBO:

1) Mamoo0TXO0IHOE; 3) BTOpHUYHOE;

2) 0e30TXO0HOE; 4) HeucrnpaBHOE.
YeM oTIHYAETCH TEXHOJOTHYECKAsI CXeMa MMPOU3BOCTBA OT YHEPrO-TEXHOJIOTHYeCKoii?

1) npucyTCTBHEM TEINIOOOMEHHOM ammapaTyphbl;

2) TMPOM3BOACTBOM DHEPIUH ISl COCCTHUX 3aBOJIOB,;

3) HaJMYHeM SHEPreTHYECKOro y3I1a;

4) HamMYueM OYHMCTHBIX COOPYKEHHIA;

5) peanusanueii mpreMOB pereHepalny U peKynepaiy Teria U SHePTuH;

6) aBTOHOMHOCTBIO 10 JIEKTPOIHEPTHH.
XHMMHKO-TeXHOJIOTHYECKAsl CHCTeMAa, MO3BOJIAIOIIAS HAa OJHOM OOOpPYAOBAHMH TOC]TIE
HEKOTOPBIX U3MEHEHUH KOMIIOHOBKHM 00OpPYJIO0BAHHSI M PEKMMHBIX NIapaMeTPOB pPean30BaTh
Pa3/IM4YHbIe XMMHKO-TeXHOJIOTHYeCKHe NPolecchl, Ha3bIBAeTCs:

1) Heynpasisemas; 3) mepectpauBaeMas;

2) KOMILIEKCHAs, 4) mepeobopymOBaHHAS.



YcTHBI onipoc

IIpumepywl 6onpocos:

1. XUMHA U XMMHMYECKas IMPOMBIIIICHHOCTh B IPOU3BOJICTBEHHOW JEATECIBHOCTH
YeJI0BEKa

2. IIpunuun Jle-Illatrense M ero BaxkHasg pPOJIb B XUMHUKO-TEXHOJIOTMYECKUX
npoueccax.

3. [lpuknagHas  XxuUMHMSg ~ Kak  CpPeICTBO  (OPMHUPOBAaHUS  IPEIMETHBIX,

METANPEIMETHBIX U JTMYHOCTHBIX PE3YIbTATOB 00YJIAFOIIHXCS
Pemenue 3apau
Ilpumepol 3a0au:

1. Oxkcun xpoma, MPUMEHSIEMBIH B COCTaBE MACThI ISl MOJUPOBKU MOBEPXHOCTH
neranel, cogepxkut 68,42% xpoma. OnpeaenuTe cTerneHb OKUCICHUS XpoMa U (hOpMYITy OKCHIa

2. Cxonbko 55%-HON a30THOM KHUCIIOTHI MOJY4YUTCS M3 | T amMMMaka, €Cliid BbIXOJ
NPOJYKTa OKUCJICHHMS B KOHTAKTHOM ammapare jgocturaetr 98%, a BBIXOA KHCIOTHI B
MOTJIOTUTENbHBIX KOJIOHHAX cocTaBisieT 94%?

3. IOHBIM XWMHKaM Ha MYHHUIIUNAIBHOM Type OJIMMITMAIBI 0 XUMHH ObLIa
IIpeII0KEHA 3a/1a4a CJEIYIOIIEro CoAepKaHusl.

B xnuee «/[pacoyennvie u yeemuvie xamuu Poccuuy axademux E. Depcman mak
HawuHaem onucawue manaxuma «Imom KameHsb OOJIHCEeH CUUMAMbCS NOUCTMUHE PYCCKUM, MAK
KaK HU 00HO MecmopodicoeHue 8 mupe (Ascmpanus, Cesepras Amepura) ne Moxcem CpaBHUMbCSL
¢ bo2amcmeom 3mo2o nodelouHo20 Mamepuaia Ha Ypaney.

Tpucma nem nazao Ypanvckuu manaxum "ykazan" na 3anedxcu meouoti pyovl. Imo
N0360IUN0 8 Kpamyauiuue CpoKU ocHacmumes PyccKkyro apmuio camvimMu MOWHBIMU NYUWKAMU U
coenamsy ee camoti cunvHou 6 Espone.

1. Hcnonvzys umerowuecss Ha eawem cmojae peakmusvl U 000pyoosaHue,
npeonoxcume NOOPOOHBIL NIAH IKCNEePUMEHmMA, NO360AIWUL  00KA3AMb KA4eCMBEeHHbIl
cocmae manaxuma (Cu;CO3(OH),). 3anuwume ypasnenus peaxyuil. Ilpuseoume pucyHnok
npubopa 011 nogedeHUst NPedacaemo2o 8amu IKCNepUMeHma.

2. Ilpusedume ypasnenuss peaxkyuil, KOmopwvlie NOKA3bIEAIOM C643b MANAXUMA U
MeOou, UCNOBb308AHHOU 0151 NPOU3BOOCMBA NYULEK U NYULeUHBIX sdep.

3. ObwvsicHume npoucxodcoeHue Hazeanus "manaxum'”, kakue euje 0ONOIHUMENbHbIE
ceedenus o manraxume Bvl mooiceme npusecmu?

[IpuBennTe BOZMOKHBIN BapUaHT PELICHUS JaHHOW 3a7a4H.

4. TloaroToBhTe pacckaz 00 WCHOJB30BAHUM METAJJIOB, MPOU3BOACTBO KOTOPHBIX
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ocymiectBisiercss B Bamem peruone. [Ipeanoxknure HECKOILKO HCTOYHHKOB MH(DOPMAILIUN HA ATY
Temy. OOMeHsiiTech ciucKaMu MHQOPMAIIMOHHBIX UCTOYHUKOB CO CTYJEHTaMH Ballleil TPYIIIbL.
[ToaroToBhTE MPE3EHTALIMIO U BBICTYIIUTE C MOJITOTOBJIEHHBIM BAMU PAaCCKa30M.

Ilpumep konmponvHoit padomot

1. CocraButh MaTepuandbHBI OaJaHC BBIMAPKH PACTBOPA aAMMHAYHOW CEITUTPHI,
MOJIy4aeMOU HEUTpanu3aluen a30THOM KUCIOThl aMMUAKOM.

Ucxonubie nannbie: Ha 500 kr mpoaykra mnoctynaer 715 Kr pacTtBopa CEIUTPBI
koHueHtpauuu 70%. KonnyectBo ncnapsemon Boasl paBHO 156,5 kr, uTo cooTBeTCTBYET 89%-
HOMY pacTBOpPY ceaUTpbl. 3a ocHOBY pacueta npuHATh 500 kr 100%-HOr0 HUTpaTa AMMOHUS.

2. Ha ocHoBanuu marepuanbHOro Oananca (3agada 1) COCTaBHTH TEIUIOBOW OajaHC
Ha BBIMAPKY pacTBOpa aMMUayHOU cenuTpel. cxonusie nanusie: 70%-HbIi pacTBOp aMMUAYHON
cenuTpbl nocrynaer ¢ temmeparypoil 100° C. Ilocne Bbimapku 89%-HbId pacTBOp HMEET
temneparypy 90° C. Temmmoemkocts 70%-HOT0 pacTBopa ammuauHon cenutpsl — 0,55 kxan/ke-
epao. C COKOBBIM MapoM MocTymnaet TemioTel 195 854 kxan. Temnoemkocts 89%-HOTO pacTBOpa
cenmutpel — 0,475 kxan/ke-epao, ero temmeparypa kunenus paBHa 95,6° C. TemmoemkocTh
BOJISIHOTO Tlapa — 625 xxan/xe-epao.

3. [TpennoxuTe HECKOIBKO TEM IPOEKTHOM JESITEbHOCTH OO0YyYaloIIUXCs II0
MIPHUKJIATHOW XUMHH U IJIaH paOOTHI IO peaTi3aIiy OJHOTO U3 ITHX MPOSKTOB

Ilpumep mecmoeswix 3a0anuii

1. Cpedou npueedennvix ceoiicmeé mamepuana yKay3cume me, KOmopble
XapaKxmepu3sylom €20 Kak Cmekno:

1 — MexaHUYeCKas MPOYHOCTh, HOPMaJTbHASI TYCTOTA, CPOKH CXBATHIBAHHUS,

2 — MUKPOCTPYKTYpa, MOPUCTOCTh, MEXaHUYECKasi POYHOCTh, TOUHOCTH (hopM;

3 — IJIACTUYHOCTD, IOPUCTOCTh, aMop¢Has (a3a B cOUeTaHUU ¢ ra3000pa3HOi (a3oii;

4 — amopdnas daza, XpynKoCTh, MEXaHHUECKAsI IPOYHOCTh, TBEPIOCTh.

2. Cpedu npusedennvlx geuiecme yKaxcume 2iagHvle CmeKaoodpazoeamenu

1-SiO,; 2-Ca0; 3 - Al,O3; 4 - CaF».

3. [Ana kakux yeneii 6 cOCmMag CMeKOIbHOU WIUXMbL UU CHIEKIOMACCHL NOOAemcs
CMeKOoIbHbLIL 001l

1 — 115t yckopeHusl BapKu CTeKIa;

2 — 7S IOMyYEeHUS [IBETHBIX CTEKO,

3 — W1 00ecHBEYNBAHMS CTEKIIA;

4 — s yIpoOYHEHUS CTEKIIa.

4. Ycmpanenue wunu ocnabnenue MmMepMOYRpyuUX HANPANCEHUIN 6 CHEKe

oocmuzaemcs
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1 — romoreHusanueil CTekJIoMacchbl;

2 — OT’)KHUTOM CTEKIIA;

3 — 3aKaJIKOH CTEKIIA;

4 — CTYAKOM CTEKIIOMACCHI.

5. B pesynomame nacpesanus 6 wiuxme cnauana oopazyromcs

1 — cunMKaThI U CTEKJIIOMAacca OJHOBPEMEHHO;

2 — CTEKJI0Macca MOTOM CHIIMKATEL

3 — CUJIUKAThI IOTOM CTEKJIOMAcca;

6. Cpedu npugedeHHBIX CB0OICME Mamepuana yKaxcume me, KOmopvle
XapaKkmepu3syom e20 KaKk KepamuuecKui:

1 — MexaHWYeCcKasi MPOYHOCTh, HOPMAJTbHASI TyCTOTA, CPOKH CXBATHIBAHHUS,

2 — MUKPOCTPYKTYpa, MOPUCTOCTh, MEXaHUYECKasi POYHOCTh, TOUHOCTH (pOpM;

3 — IIACTHYHOCTh, TOPUCTOCTH, aMmop(dHast ¢aza B COYCTAaHUH C ra3000pa3HOM (a3oi;

4 — amopduas (daza, XpynKoOCTh, MEXaHHUECKAsi IPOYHOCTh, TBEPIOCTh.

KOMILIEKT 3AJAHUM OJI51 TIPOMEXKYTOUYHOM ATTECTAIIAU
OBYYAIOIIUXCH (AK3AMEH/3AYET)

[IpumepHbIi NepeYyeHb BOMPOCOB K IK3aMEHY

1. Yuenue o XMMHYECKOM IPOM3BOJCTBE, OCHOBHBIE 3a/layM, PELIAEMblE XUMUYECKOU
texHosjorueil. CoBpeMeHHblEe TpeOOBaHMSI K XHMHUYECKUM IPOU3BOJICTBAM SKOHOMHYECKOTO,
CTPYKTYPHOT'O 1 3KOJIOTMYECKOT0 XapaKTepa.

2. TexHomornyeckue W  TEXHUKO-DKOHOMHYECKHME  IOKa3aTed  XUMHYECKOIO
IPOM3BOJICTBA — MPOU3BOJAUTEIBHOCTh U MHTEHCHUBHOCTH pabOTHI aImapaToB, BBIXOJ MPOIYKTa,
KauyecTBO rotoBoro npoaykra u ero coorserctBue I'OCTy mnu texHnyeckum ycnosusm (TY),
pacxogHble KO3(QUIMEHTHl MO ChIPbIO, TOIUIUBY, 3JEKTPOIHEPrHH, Mapy, ceOecTOMMOCTb
IIPOJIYKTA.

3. Ilytu cHmxeHHs] ce0eCTOMMOCTH XUMHUYECKHX MPOJYKTOB, IMOBBIIIEHHE KauecTBa
IIPOJIYKTAa U MOJIY4EHHUE MPOJYKTOB BBICOKOM CTEIIEHH YHUCTOTHI.

4. Cplppe B XMMHUYECKOH MpoMbIIUIEHHOCTH. Kitaccupukanuss XMMHUYECKOTO ChIPbS.
IIpyuHIMIIBI pALIMOHATIBHOTO UCIIOIB30BaHM ChIpbi. [IpaBmiio B.M.Bepranckoro. Pennpkymnsnus
CBIPBS U €€ 3HaUCHUE.

5. OcHOBHBIE oOllepalliM TOJATOTOBKM ChIpbS K XUMHYECKOW TIepepaboTke:
KJaccupuKkanus, U3MeIbueHHe, yKpylnHeHHe, 00e3BO’KMBaHUE, CYIIKa. 3aBUCHMMOCTb BbIOOpa
METOJIOB TIOJATOTOBKHU CBHIPbSl OT €r0 arperaTHOr0 COCTOSHUS U (PU3UKO-XUMUYECKUX CBOWCTB €ro
KOMIIOHEHTOB.

6. Amnmaparbl W MalIMHBl JUIS TOJATOTOBKM TBEPIOro ChIphs. OIlEHKa CTeneHu
W3MEIBbYEHHUS ChIPbS.

7. O6Gorarmenue TBEPAOTo Chipbsi. CtocoObl 000TammeHust U X BBIOOP B 3aBUCHMOCTH OT
COCTaBa U CBOMCTB ChIPbS.

8. KonuuecTBeHHbIE MOKazaTedM Ipolecca 00OramleHusi ChIpbs: BBIXOJ KOHIEHTpATa,
CTETEeHb U3BJICUCHHUS KOMIIOHEHTA U3 CBIPbs, CTEMEHb 00OralieHus (KOHIEHTPALUU) ChIphs, X
B3aUMOCBsI3b. PacyeTsl ¢ UCIIOJIB30BAHUEM ITUX ITOKA3aTENEH.
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9. Perenepanust oTx0q0B NIpou3BOJCTBa. KoMOMHMpOBaHHE NPOU3BOACTBA HA OCHOBE
KOMIUJIEKCHOTO ~ HMCIIOJIb30BAaHUS  ChIpbs. 3aME€Ha IHILNEBOT0O U  PACTUTEIBHOIO  ChIPbs
MUHEpPAIbHBIM. be30TX01Has TEXHOIOT U

10. OOoramenue TBEpAOro chipbsi MeToAoM (iotanuu. PU3NKO-XUMUUECKHUE OCHOBBI
nporecca guotanun. ['uapodhobHbIe ¥ THAPOPIITEHBIE KOMIIOHEHTHI CHIPHSI.

11. dnoTarMoHHBIe peareHThl, UX MPUPOJIA, HA3HAYCHUE W MPUHIMIN ACHCTBUA. BriOop
(JIOTaLIMOHHBIX pPeareHTOB U cpelibl (PIOTAIMH B 3aBUCUMOCTH OT HPUPOIBI CHIPHSI.

12. DHeprusi B XUMHUYECKOM ITPOU3BOJACTBE. BUIbI 1 HICTOUHUKU SHEPTUU, IPUMEHIEMOMN
B XMMUYECKUX MPOU3BOACTBAX. DKOHOMHS U MYTH PallMOHAIBLHOIO UCIOJIb30BAHUS SHEPIUU U
TEIUIOTHI PEaKIIHil.

13. Bozma B XMMHMYECKON HPOMBILUIEHHOCTH. XapaKTEpUCTUKAa HIPUPOAHBIX BOA U
pUMecei, COAepKALIUXCS B HUX.

14. BpemeHHas U NMOCTOSIHHAs KECTKOCTb BOJbl, €€ COJIECOAEPIKAHUE, OKHCIAEMOCTD.
TpeGoBaHus, NpenbsBIIeMble K KauyeCTBY HHUTbEBOM M IMPOMBINUIEHHOW Bojabl. OuHcTKa
IIUTHEBOM BOJIbI HA BOJIONPOBOIHBIX CTAHLIMSIX.

15. TloaroroBka BOJXbI K HCIHOJb30BAHUIO B XUMHUYECKOW IPOMBILIUIEHHOCTH:
OTCTavBaHWE, (QUIBTPAIMS, KOATyJSAIUs, CMSATUYCHHE XUMHYECKUMH W (U3UKO-XUMHUECKUMH
criocobamu, o0eccolnBaHue, feaspanus. Y CTpOiCTBO HOHUTHBIX (PUIIBTPOB.

16. HeoOxonuMoCTh COKpalleHUsI pacxo/ia BoJbl B MpoMbllieHHOcTH. O00OpoTHAs BOJA,
ee OXJIaK/CHHUE.

17. OuncTKa CTOYHBIX BOJ AJIsE IOBTOPHOTO MCIIOJIb30BAHHUS.

18. IIpuMeHeHMe BO/IbI B paJUallMOHHO-XUMHUECKUX IIpoIieccax. 3aMKHYTbIE CUCTEMBI.

19. DkoHOMHKAa XHMHYECKOTO MPOU3BOJACTBA. OKOHOMHYECKas 3(P(PEeKTUBHOCTh
XMMHUYECKOT'0 IPOU3BOJICTBA U (PaKTOPBI, €€ OIPEEIISAIOLIHE.

20. TeXHHUKO-?PKOHOMUYECKHE IOKa3aTeId XHUMHMUYECKOrO IIPOU3BOJICTBA: PACXOJHBIE
KO3(QQULIUEHTH O CBIPbIO M 3HEPIUH, BBIXOJ MPOAYKTa, CTEHNEHb IPEBPALCHUS ChIPbS,
CEJIEKTUBHOCTh, Ka4eCTBO TOTOBOM MPOAYKLUMH, HPOU3BOAUTEIBHOCTb, MOIIHOCTh U
MHTEHCUBHOCTD allapaToB XUMUYECKOTO ITPOU3BOJICTBA.

21. MatepuanbHblii U SHEpPreTUYecKuil OasaHChl KaK OCHOBAa OLEHKHU 3((PEeKTUBHOCTU
XMMHUYECKOTO TpOou3BOACTBa. Vcnosip3oBaHWE MeToJa MaTepHalbHO-MIOTOKOBOTO rpada Juis
COCTaBJICHUS] MaTepUaAIbHBIX OaTaHCOB.

22. MarepuanbHblii 0alaHC XUMHMKO-TEXHOJOTMUYECKOrO IMpolecca KakK BbIpaKEeHUE
3aKOHa coxpaHeHHs Macchl. CocTaBIAOIINE MAaTepUaIbHOTO OanaHca: ChIpbe, 1IEJIEBOM MPOIYKT,
0OOYHBIE MPOYKTHI, OTXO/IbI, IOTEPH.

23. TennoBoil OajlaHC XMMHKO-TEXHOJIOITMUECKOTO TpoIlecca KaK YacTHBIA Cilydai
sHepreruueckoro  Oamanca. CocTaBisiolmMe  TEIJIOBOro  0OajaHca:  TEIUIOCOJEpIKaHue
KOMIIOHEHTOB CBIpbsl U MPOJIYKTOB IpoIiecca, TEIIOBON APeKT peakuuu, TermioBsle d3H(eKTs
(Gu3nUecKux MpoueccoB (MCMAapeHUs W KOHAEHCAIMM, IUIaBJICHHUS M KPUCTAIIM3AlMU MU JIp.),
TEIUIOBbIE NTOTEPH.

24. OOuias xapakTepUCTHKa U KiIacCU(UKAIUs MPOLIECCOB XMMHUYECKOTO MPOU3BOICTBA
(ruapomMexaHuYecKue, TEerI0Bble, MACCOOOMEHHBIE).

25. Xwumuueckue peaktopbl. Kiaccugukamus — (peakTopbl  HENPEephIBHOTO U
NePUOANYECKOro JeicTBUsA). PeakTopsl HeNpepbIBHOTO JEHCTBUSL (pEakToOpbl HICalIbHOTO
BoiTecHeHus (PUB-H), peakroper upeanpHoro (momuoro) cmemenuss (PUC-H), peaktopsl
npomexyrounoro tuna (PIIT-H)).

26. Karanutnueckue mnpoueccel. Buabl. TexHosornueckne xapaKTEpUCTHKH TBEPIBIX
KaTajau3aTopoB (aKTUBHOCTb, TEMIlepaTypa 3aXWUraHUs, CEJIEKTUBHOCTb, IOPHCTOCTb,
MEXaHUYECKasi IPOYHOCTh, YCTOMUMBOCTh K KOHTAKTHBIM sI1aM).

27. KonrakTHble amnmapaTbl (KOHTaKTHbIE ammapartbl C HEMOABW)KHBIM  CIIOEM
KaTaJau3aTopa, KOHTAKTHBIE ammaparbl C JBIXKYLIMMCS CIOEM KaTalu3aTopa, KOHTAKTHBIE
anmnapatsl ¢ ICEBAO0KUKEHHBIM CJI0EM KaTalu3aTopa).
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28. Tlokazarenu pabOThl KOHTAKTHOTO ammapara (Bpemst KOHTaKTa, 00beMHasi CKOPOCTb,
yleabHas MPOU3BOAUTEIBHOCTD).

29. MopnenupoBaHue XUMHKO-TEXHOJOTHYECKOH cucTteMbl. OCHOBHBIE MPUHLUIIBI
OpraHU3aIi XUMUKO-TEXHOJIOTHYECKOTO Mpoliecca.

30. CpoiicTBa M NpUMEHEHHE CEPHOM KHUCIOTHL. ChIpbE [UIsl NMPOU3BOJACTBA CEPHOMI
KHUCIIOTBI: CEpHBIA KOJIYelaH, caMopojHas cepa, okcul cepol (IV) B razax u3 meueil 1BeTHOU
METAJLITypruH, CEPOBOAOPO/ (yAaIsiEMBbIH IPU OUUCTKE U3 TOPIOYUX Ia30B).

31. IIpou3BOACTBO CEpHOM KUCIOTHI KOHTAKTHBIM CITOCOOOM.

32. Cnoco0 mpou3BOJACTBA CEPHOM KHCIOTHI W3 CEPOBOAOpOJA (METOI «MOKPOTO»
KaTajansa).

33. CoIpbeBble HCTOYHHUKH a30Ta U (PUKCAIHA aTMOCHEPHOTO a30Ta.

34. TeopeTrnyeckue OCHOBBI CHHTE3a aMMHaKa 13 3yieMeHToB. Karanuzarop, npuHIUI €ero
JercTBUs, KaTtanuTudeckue sapl. [Ipenkaranus. YCTpoMCTBO KOJIOHHBI CHHTE3a aMMHMakKa IIpU
CpeIHEM JIaBJICHUU.

35. TexHonorus Npon3BOJCTBa aMMHAKA.

36. TexHomorust IPOU3BOACTBA a30THOM KHCIIOTHI.

37. Ilpou3BoACTBO pa30aBICHHOW a30THOM KHUCIOTHI IO BBICOKMM JIaBIICHUH W
KOMOMHHPOBAHHBIM CIIOCOOOM.

38. IIpon3BOACTBO KOHIICHTPUPOBAHHOW a30THOW KHCIIOTHI U3 Pa30aBIICHHOW W TPSIMBIM
CHUHTE30M.

39. MunepaibHbie ynoopenus. X kiaccupukanus.

40. A3oTHBIE YIOOpEeHHs: MPOU3BOJICTBO aMMHAUYHOM CENUTPhl (YCTPOMCTBO ammapara
JUISL HEUTpaJIM3allii ¢ UCIIO0Ib30BAaHUEM TEIUIOThI PEaKUU J1JIsl UICTIApEHUS BOJIbI).

41. A3oTHble YHOOpeHHs: TMPOU3BOJICTBO MOYEBHHBI (ChIpbe, CTaIuUU TMpoIecca,
YCTPOMCTBO KOJIOHHBI CHHTE3A).

42. Kanuitaple ynoOpeHusi: MECTOPOXKICHHS KalUMHbBIX coiel B Poccuu, mpou3BoACTBO
XJIOpUIA KaJIHsl U3 CHIIBBUHUTA METOAOM TIEHHOU (hIIOTAIHH.

43. ®ochopHble yIOOpeHUs: ChIpbe, MPOU3BOJACTBO MPOCTOrO U  JBOHHOIO
cynepdocdara.

44. TlomyueHue CMEMIaHHBIX yAo0OpeHuil (ammodoc, HUTpoamMmodocka, HUTpodoC,
HUTPO(OCKA).

45. Knaccudukanys M XapaKTepUCTUKAa HPOAYKTOB CHIIMKATHOW HPOMBIIIJIEHHOCTH.
Hosble cunnkatHbie MmaTepuaisl. FIX cBONCTBA M 3HAYEHUE B HAPOJHOM XO35MCTBE.

46. Cpblpbe 111 TPOM3BOJCTBA CHJIMKATHBIX MaTepuanoB. OOLIMe NpuUeMbl €ro
MOJTOTOBKHU.

47. TexHosorus Nponu3BOJACTBA MOPTIAHALEMEHTA.

48. Crexma, ux KiIaccuukanus, 3aBUCUMOCTh CBOWCTB OT COCTaBa, Crocobda
(opMOBaHUS CTEKJIOW3JENUI; BBITATUBAHUE, JNUThE, IPOKAT; BBIJYBaHUE, IPECCOBAHUE.
[Tpon3BoaACTBO aBTOMOOMIBHOTO CTEKJIA METOAOM OTJIMBA.

49. TexHOJIOTUs MPOU3BOJCTBA OEJIOT0 CHIIMKATHOTO KUPIHYA.

50. DnekTpoiau3 BOJHBIX PAcTBOPOB M pacIUiaBIeHHBIX cped. (OCHOBHBIE
TEXHOJIOTUYECKHE MOKAa3aTe M 3JIEKTPOJIN3a: BBIXOJ 110 TOKY, BBIXOJ IO SHEPruu, K0dhUIueHTt
MCIIOJIb30BaHUs DHEPTHH, HANIPSHDKEHUE PA3JIOKEHHUS.

51. [IpuHUIMTOBI anmapaTypHOro OQOPMIICHHS FNEKTPOXUMUYECKHUX POLIECCOB.

52. DnexTpoau3 pacTBOpa XJopuAa HaTpus B BaHHaX ¢ puubTpyronie nuapparmoil u
CTaJIbHBIM KaTOJIOM, B BaHHAaX C PTYTHBIM KaToJoM. [IpoayKTsl amekTponusa - XJjop, BOAOPOA,
TUAPOKCHU HATPHsL, UX IPUMEHEHHE.

53. CuHTe3 XJIOpPOBOIOPOJAa U IOJYyYEHHE COJSIHOW KHUCIOTHI. [IpumeHeHHe cosstHON
KHCIIOTBI.

Tunosoii OMjeT Ha IK3aMeEH
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MunucrtepcrBo npocsemenusi Poccuiickoit @enepannu
DenepanbHOE rOCyIapCcTBEHHOE O10KETHOE 00pa30BaTEeIbHOE
YUpEKIEHUE BBICIIETO 00pa30BaHUS

«JlarecTaHCKU# rocyJapCcTBeHHbIH Mexarorn4eckui
YHUBEPCUTET»

Kadenpa xumun
Ipuxknagnas xumust

Buiaer Ne 1

1 TloHsATHE O XUMHYECKOU U MEeXaHW4YECKON TexHoJoruu. Coaep:kaHue HayKH.

2. Tlepepabotka HedTu u HehTenpoyKTOB. CriocoOb! J0OBIYH HEPTH.

3. PaccumraiiTe 00beM Cyxoro Bo3ayxa, HEOOXomuMbId misa cxuranus 100 kr kongdenaHa, u
00BbEM MOJTYyYEHHOTO 00KUTOBOTO Ta3a, €CIIM KodeAaH coaepxutT 43% S, BIaXHOCTh KOTYe1aHa
6.8%, SO2 B oOxuroBom raze 11% mo oobemy. Koadpdumment n3dpiTka Bozayxa o =1.5%.
Cocras Bo3ayxa: 21% xucnopona u 79% azora o oosemy.

CocraBuTtens: Pacynos A.N.
3aB. kadeapoi Pacynos A.N.
3.1. Meroauueckue MaTepHajbl, ONpeAe/sIIOIMMEe MNPOUeIyPhl OLEHUBAHUSA

3HAHWH, YMEHUil, HABBLIKOB M (MJM) ONbBITA JAEATEJbHOCTH, XapaKTEePHU3YKIIUX ITAMNbI
(opMupoBanusi KoMNeTeHIIHA.

OueHnka padoThl ¢ TECTOBBIMH 321aHUSAMU:
0-30 % mpaBWIILHBIX OTBETOB OIIEHUBAETCS KaK «HEYJOBICTBOPUTEIBHOY;
30-60% - «yIOBIETBOPUTEIBHOY;
60-80% - «xopormioy;
80-100% — «oTnu4HO»

TpebdoBanus k opopmiieHuIo pedepara, 3cce, nopTdoano u T.1.

Pekomenoayuu no noozomoeke peghpepama
W3noxenHoe moHNMaHue pedepara Kak [EIOCTHOTO aBTOPCKOTO TEKCTA OTpeAeseT
KPUTEPHHU €ro OLEHKH: HOBU3HA TEKCTa; 000CHOBAaHHOCTh BBIOOPA UCTOUHUKA; CTETIEHb
PACKPBITHS CYIIIHOCTH BOIIPOCa; COONIOACHUS TpeOOBaHUN K O()OPMIICHHIO.
HoBwusHa Tekcra:
— AKTYaJIbHOCTb TC€MbI UCCJICIOBAHU A,
— HOBU3HAa M CaMOCTOSITENIbHOCTh B IOCTAHOBKE IMpoOieMbl, (HOpMyIHpoBaHUE
HOBOT'O acHeKTa M3BECTHOM MpoOieMbl B YCTAHOBJIEHUU HOBBIX CBSA3€H (MEXIpPEAMETHBIX,
BHYTPUTIPEIMETHBIX, HHTETPAIlMOHHBIX );
— yMmeHue paboTaTb C  HCCIENOBAaHUSIMH,  KPUTHYECKON  JIUTEpaTypoi,
CHCTEMaTH3UPOBATh U CTPYKTYpUPOBATh MaTepHall;
Crenenb pacKpbITUS CYIITHOCTH BOIIPOCA:
— COOTBETCTBHE IlIaHa TeMe pedepara;
— COOTBETCTBHE COJIEpKaHMs TeMe U Tuany pedepara;
— TIOJHOTA U IIIyOMHA 3HAHUH 10 TeMe;
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— 000CHOBAHHOCTbH CIIOCOOOB U METO/I0B pabOTHI C MAaTEPUAIIOM;

— yMeHHe 0000mIaTh, Ie1aTh BHIBOABI, COMIOCTABISTh PA3IMYHBIC TOUYKH 3PEHHS 10
OJIHOMY Bompocy (mpobieme).

O60CHOBaHHOCTH BBIOOPA UICTOUHUKOB:

— OIICHKa HCIIOJIb30BAaHHOKM JIMTEPATyphl: MPHUBJICYCHBI JIM HauOoOJee H3BECTHHIC
paboThl TO TeMe WucclenaoBaHust (B T.4. JKYpPHAIbHBIC ITYOJHKAIlMH ITOCICAHUX JIET,
HIOCJIC/IHUE CTATUCTUYCCKUE JAHHBIC, CBOJIKH, CIIPABKH U T.11.).

Coomonenne TpedboBaHnii K 0pOPMIIEHHUIO:

— HACKOJBbKO BEPHO O(OPMIICHBI CCBUIKM Ha HCIOJIB3YEMYIO JHTEPaTypy, CIHCOK
JUTEPATYPBL;

— OIIGHKa TPaMOTHOCTH M KYJIbTYpbl H3JIOKEHUS (B T.4. opdorpaduveckoi,
NYHKTYallMOHHOM, CTHIIUCTUYECKON KYJIbTYPHI), BIaJICHHE TCPMUHOIOTHEH;

— cobmoaeHue TpedboBanuit kK 00BEMY pedepara.

HIkana ouenuBanus pedepara

BbaJsibl Kpurepun

5 BBINIOJIHEHBI BCEe TPEOOBAHMUS K HAMMMCAHMIO U 3aluTe pedepara: 0003HaueHa
npobiemMa u 000CHOBaHA €€ aKTyaJIbHOCTbh, CACTaH KPATKU aHAIN3 Pa3InIHbIX
TOYEK 3pPEHHs Ha PACCMATPUBAEMYIO ITPOOJIEMY U JIOTHYHO U3JIOKEHA
coOCTBEHHas MO3UIHS, C(HOPMYITHPOBAHBI BEIBOJIBI, TEMA PACKPHITA
HOJIHOCTBIO, BBIICPKaH 00BEM, COOITIO/ICHBI TPEOOBaHHS K BHEITHEMY
O(bOpM.HeHI/IIO, JaHbl IPABUJIBHBIC OTBETHI HA JOINOJHUTCIIBHBIC BOITPOCHI.

OCHOBHBIE TpeOOBaHUs K pedepaTy U ero 3alUTe BbIIOJIHEHBI, HO IPH 3TOM
3-4 JOMYLIEHbI HE0YEThI. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B U3JI0KEHUN
Marepuana; OTCYTCTBYET JIOTHYECKas II0CIIEJ0BATEIbHOCTD B CY)KICHUAX; HE
BbIJIEpKaH 00beM pedepaTa; UMEIOTCS YITyIIeHus! B 0()OpMIICHUH; Ha
JOTIOJIHUTEIBHBIE BOIIPOCHI ITPH 3aLUTE AAHBI HEITOJIHBIE OTBETHI.

HMMEIOTCS CYILIECTBEHHbIE OTCTYIUIEHUs OT TpeOoBaHU K pedepupoBanutio. B
1-2 YaCTHOCTH: T€Ma OCBEIlleHA JIUIIIb YACTUYHO; JOMYLIEHbI (PaKTUYECKHE OIUOKH
B COJIep>KaHUU pedepaTa WK IpU OTBETE Ha JOMOJHUTENIBHbIE BOIIPOCHI; BO
BpeMs 3aILUTHI OTCYTCTBYET BBIBOJ.

0 Tema pedepaTta HE pacKpbiTa, 0OHAPYKUBAETCS CYIIECTBEHHOE HETIOHUMAHHE
POOJIEMEI.

Kpurepun onieHKH Ha IPOMEKYTOYHOM aTTeCTAllNH

PexomeHnaanuy no oueHMBaHUIO PE3Y/IbTATOB TECTHPOBAHNUS CTYIEHTOB
B 3aBepuieHMM U3y4eHHs KaXKI0M TEMbI TUCUUIUIMHBI «l [puKknagHas Xumus»

MMPOBOAUTCS TECTUPOBAHUC (KOMHLIOTepHOC NN 6HaHKOBOe).

Kpurepun oneHkn pe3yibTaTOB TeCTHPOBAHMS

Ouenka (cTangapTHast) OueHka (TecToBble HOPMBI: % MPAaBUIBHBIX OTBETOB)
«OTITUIHOY 80-100 %
«XOpOIIIO» 70-79%
«yOBJIETBOPUTEIILHO» 60-69%
«HEYJOBJIETBOPUTEIBLHO MeHee 60%

32




8. YYAEBHO-METOJMYECKOE U UH®OPMALIMOHHOE
OBECIEYEHUE TUCHUTIIMHBI (MOIY.JIST)

8.1. IlepeyeHb OCHOBHOI yUeOHOM JIUTEPATYPbI

1. Hudantser 3.E., IlapamonoB H.I'. OcHOBBI npukiIagHON XuMuu: YueOHOe mocobue
JUIs1 CTYAEHTOB 1iell. By30B.- M.:I'ymanur. U3a.uentp BJIAJIOC, 2002.-144 c.

2. CybaueBa M.IO., Jlukcyruna A.Il., KonmakoBa M.A., JlertspeB A.A. Xumuueckas
TEXHOJIOTHS OpraHuYecKux BemiecTB. Tambos, 2009.

3. beckoB B.C. O6mas xumnueckas texaonorus. M. UKI] "Akagemknaura", 2006

4. XuMuyeckasi TEeXHOJIOTHS HEOPraHMYECKHUX BEIIECTB B 2-X TOMax IOJ peAakiuei
T.I'.AxmeroBa. M. Bricmast mxoiia, 2002

5. Ao6omonun bB.E., KysnmemoBa UMN.M., Xapmammumu X.O. OCHOBBI XHUMHUYECKHX
npou3BoAcTB. Mocksa "Xumusa",2001

6. A.A. Tarep "®usuko-xumus noaumepoB'. Uza. "Xumusa" M. 1968 1. 518 ¢

7. KouneB A.M., 3auxun A.E., l'anubee C.C, ApxupeeB B.IIl. ®duszuxoxumus
noiauMepoB. Kazans. M3a.: "®su." - 2003. C 512

8. baprenes B.M., ®penkens C. . "®Puzuka nonumepos". JI.: Xumus, 1990

8.2. IlepeyeHb JONOJHUTEIBHON YUeOHOM JIUTEPATYPbI

1. 1. JIucosckas /. I1., Pomuna, E. B., I'anyn JI. A., Kupunenko H. M., JIucosckas 1. I1.
[Tpou3BOACTBEHHBIE TEXHOJOTUU [DNEeKTpoHHBIN pecypc| : yueObnuk / Jlucosckas I. II. -
Munck: Beimmiimras mkoia, 2009. - 400 c. - ISBN 978-985-06-1711-8 : b. 11. Kuura naxoaurcs
B 0a3zoBoii Bepcuu DbC IPRbooks.

2. Ps6oB B [I. Xumus nedru u raza [Tekcer] : Yuebnoe nocodue / B ] Ps6oB. - 2, ucmp.
u jon. - Mocksa : U3narensckuit Jlom "®OPYM" ; MockBa : OOO "HayuHouznaTenbCkuid
neatp MHOPA-M", 2014. - 336 c. - ISBN 978-5-8199-0567-8 : ObC "MH®PA-M"

3. UrnarenkoB B. U. Ilpumepsl u 3agaun mo oOmeld XUMHUYECKOW TEXHOJOTHH: Yy4eO.
nmocoOue Jyisi CTYJEHTOB BY30B, OOYyYalOIIMUXCSA [0 XHUM.-TE€XHOJ. HAMpPaBJICHUSIM TOJTOT.
OakanaBpoB u quruioMup. crienmanuctoB / B. Y. Urnatenkos, B. C. beckos. - M.: AkajgeMKHuUra,
2005. - 198, [2] c. - ISBN 5-94628-130-5.

4. Kopc, JI. T'. Hekoropble NpOU3BOJICTBEHHBIE 3aJaud B XUMHUHU M XUMHYECKOH
TEXHOJIOTHH [DJEKTPOHHBIM pecypc| : yudeOHo-mpakTudyeckoe mnocooue / Kopc JI. TI. -
Kanununrpan : Poccuiickuit rocynapcTBenHbli yHuBepeuteT M. Mmmanywmia Kanta, 2009. - 67
c. - b. 1. Knura naxogurcs B 6a3zosoii Bepcun 95C IPRbooks.

5. YcoB, b. A. Xumusa u texnonorus nemenra [Tekcr] / b. A. YcoB. - Mocksa :
MocKOBCKHH TocyIapCTBEHHBIN OTKpBITHI yHUBepcuTeT (MI'OY), 2009. - 80 c. - ISBN 978-5-
7045-0790-1 : b. . http://znanium.com/go.php?id=504982 55C « THO®PAM»

8.3. Ilepeuens UHTEpHET-pECcypcoOB, HEOOXOAMMBIX /IVISl OCBOEHUS TUCHUIJIMHBI (MOTYJIs1)

1. https://www.studentlibrary.ru/ 9bC «KoHCyabpTaHT CTyAE€HTa»

2. https://lib.rucont.ru/search 9bC «PykoHT»

3. https://urait.ru/ UKTIIT (uaauBuIyaipHas moika npernoaasarens) «HOpaity»

4. https://urait.ru/ «terengapusie kaurm» B 9bC Opaiit

5. https://e.lanbook.com/ «cereBast aneKTpoHHAs OMONIMOTEKA MTEAArOTMIECKOTO

yHuBepcutTeTay Ha miatdopme IbC «Jlanb»

6. https://e.lanbook.com/books/ SBC uznatenscrBa «JlaHby KIaCCUUECKUE TPY/IbI

7.  https://www.iprbookshop.ru/
Ne HaumeHoBaHue JJUTEPATYPbI Mectonaxo | Koa.
n/n JKAeHNe IK3EMII

JISIPOB

1 KyrenmoB A.M., bonnapesa T.U.,. beperrapren M.I'. O6mas | bubnuoreka \ 8
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XUMUYecKas TexHosorus. - M.: Beicimas mkomna, 2003.- 520 c. ATy

B.C. Beckos. O6mag  xuMmMuuyeckas  texHonorus.-M.: | Bubanoreka 10
Axanemknwnra,2005.-452c. ATy
MyxnénoB N.I1. Obmas xumuyeckas texnosnorus. Y. 1, 2. M.: | Bubnunoreka 5
Briciias mikosa, 1984. - 255 u 263c. AUTTY

O6mas xumuueckast texHosorusi/ [Tox pen. A.I'. Amenuna.—M.: | Bubnunoreka 16
Xnmus, 1977. —400c. AUTTY

I'pomo  b.B. wu n1p. be3orxomHble  IPOMBILIICHHBIE | DIEKTPOHHBI
MIPOU3BO/JICTBA. OcHoBHbIE MPUHIIMIIBI 0€30TXOMHBIX | ii pecypc
npou3BoAcTB. - M.: BUHHUTH. toru Hayku U TEXHUKH, cepus

«OxpaHa npupoibl U BOCIIPOU3BOACTBO MPUPOIHBIX PECYPCOBY,

1.9, 1982.

beckos C./l. Texnonornyeckue pacuersl. — M.: Boicias nmikosia, | DIeKTpOHHBI

1966. 1 pecypc

Pacuersl mo TexHonmorun Heopranuueckux BemiectB / Ilon pen. | bubnmoreka

M.E. Ilo3una. — JI.: Xumus, 1977. ALTTY

Jle6eneB H.I'. XuMusi ¥ T€XHOIOIHs OCHOBHOTO OPraHUYECKOTO | DIIEKTPOHHBI

1 He(prexuMuueckoro cuHresa. - M.: Xumus, 1981. il pecypc

AnpnpeeB ®@.A. Texnomorus cBs3aHHOro asora. — M.: Xumus. | DIeKTPOHHBI

1974. i pecypc

8.4. llepeyenb HHGPOPMAIHOHHBIX TEXHOJIOTHI W MPOrPAMMHOTO 00ecnevdeHusI
Jlis  ocymiecTBIeHUsT 00pa30BaTEIBLHOrO TMpoIlecca IO JUCHUIUIMHE HEOO0XOIUMO
UCIIOJIb30BaHUE CJICIYIOIETO JIMIIEH3UOHHOTO U CBOOOJHO PacHpOCTPAHSIEMOTO MPOTrPaMMHOTO
o0ecrneveHus, B TOM YHCJIe OTEYECTBEHHOT'O ITPOU3BO/ICTRA!
Oneparmonnsie cuctembl Windows 7, 10.

MS Office 2007/2010.

Apxusatopsl: WinRar, WinZip

AHnTuBHpYCcHBIE cpencTBa: Kaspersky

[Tporpammel 11t paboThl ¢ n300paxenueM: AcrobatReader
[Tporpammel 11t paboThI ¢ Internet 1 AIEKTPOHHOMN MOYTOM:

Opera, Microsoft Internet Explorer, Google chrome, Mazilla FireFox

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1. Kabunet no muctmmumuae «l IpukiamgHas XuMumy, aapec (MECTOpactoiokeHre) yaeO0Horo kabuHera
JUTs TipoBeieHus1 JlabopatopHbiX 3aHsTuil: 367003, Pecniybnuka Jlarecran, r. Maxaukana, yia. M.
Sparckoro, 1. 57, yueOHsIit kopiryc Nel, 2 stax, momemenne Ne 34 u Ne4() 1eKITMOHHBIN 3aJl.
2.Crienanu3upoBaHHas Mebenb it o0ydaronmxcst: ctonsl — 10, crymbs — 20 .

3. KomruiekT yuaeOHO-HArIISTHBIX TOCOOHH (0aHepOB) 1O AMCIUILIHHE.

4. Habopbl 1eMOHCTpallMOHHOTO 000pyoBaHus (eciu ecTh TpeboBanue B PI'OC).

5. Jlabopatopubie mkadsI -13 mT.

6. JIroctpa.

7.Y CTaHOBKH JUTSI Pa3JINYHBIX TIPOU3BOJICTB U CHHTE32

8.MHTepakTHBHAsA JOCKA

9.KommsroTep

10. OGopymoBaHUE U PEAKTUBBI
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http://moeobrazovanie.ru/search.php?operation=show_result&section=vuz&region_id=5

Jlabopamoproe o6opyoosanue: nabopatopus «[IpuknagHas XuMus», OCHAIICHHAS BBITSDKHBIM

mKahoM, TEXHHIECKUMH BECaMH, XHMUYECKOH ITOCY 101, Ta00paTOPHBIMH HarpeBaTeIbHBIMU
npubopamu, pakOBUHOH, IaOJIOHBI OTYETOB MO Ja0OPaTOPHBIM paboTam.

Cnucok y4eOHO - METOANYECKOH JIMTEPATYPbl, HMewlIelics B 1a0opaTopuu

Ne Haumenosanue Asmop(vt) Kon- | Buvixoonvle oannvie | Haznauenue
n/n 60,
wm

1 IIpakTrnueckue H.I'.KntoyHuKOB. 2 M.:IIpocsemienune, | IIpakTukym
3aHATHUSA IO 1978r.- 224c.
XAMHYECKON
TEXHOJIOTHH.

2 CoopHuK IT.A.PemeTHUKOB. 43 | M.:.IIpoceemenue, | [IpoBepka
npumepos u 3a1a4 | H.5.JloruHos. 1973r.-206¢. MOJIy4YE€HHBIX
10 OCHOBaM 3HAaHUU
XAMHYECKON
TEXHOJIOTHH.

3 3agaun u H.JI.I munka. 2 JL.: Xumus, Pemenne
YIPAKHEHUS 110 19861.-270c. 3a1a4
o011el XUMUHU.

4 IIpakTukym no C.A.banesun., 9 M.:IIpocsemienune, | [IpakTukym
Heopranuyeckoil | JI.B.babuu., 1991r.-320c.

XUMHUH. ®.b.I' mukuHa.,
9.I'.3ak.,
B.1.Poagnonosa.
5 IIpakTukym 1o H.A.Jlorunos., 1 M.:IIpocsemienune, | Ilpaktukym
XUMHYECKON H.I".KnrouyHukoB. 1963r.-176¢.
TEXHOJIOTHH.
Cnucok 060py10BaHusi 0 OXPaHe TPY/Aa, TEXHUKE 0€30MACHOCTH U MOKAPHOM
Oe3onmacHoCTH

1.Ornerymurens (2mr)
2.muK ¢ neckom
3.AnTeuka
4. Hecropaemast TKaHb
5. ¥Yronok o Thb u I1b ¢ nHCTpYKIIMsAMHA
JIeKIIMOHHBIE ayJJUTOPUH, FKPaH, MYJIbTUMEIUINHBIN TPOEKTOP, HOYTOYK, pa31aTOYHbII

MaTcpurall JJjis1 TPDCHUHI'OB U JICJIOBBIX UTP.

10. METOANYECKUE YKA3ZAHUA VIS OBYUYAIOIIUXCSA 11O OCBOEHHUIO
JNCHUIIVINHBI
MeToan4yeckue yKasaHUus I 00y4alOMIMXCS 110 OCBOCHHUIO 1Y CHUILIHHbI

s ocBoeHHs OOY4YalOIIMMHUCS TUCHUIUIMHBI U JOCTHKEHHS 3allJIaHUPOBAHHBIX
pe3ynbTaTOB 00y4YeHHUs, y4eOHBIM IUIAHOM TPEIyCMOTPEHBI JICKITMOHHBIC U JIA0OpAaTOPHBIC
3aHATHS, Y4eOHO-O3HAKOMUTEIbHAsI MpaKTHKa, CaMOCTOsITeIbHAs paboTa, MOATOTOBKA W
3amuTa pedepaToB, AIEKTPOHHBIX TMPE3EHTAIMH, IO BBHIMOJHEHUIO KOTOPBIX M JArOTCS
PEKOMEHJALIUH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIISIETCS B TEUECHHUE JIBYX CEMECTPOB, B
X0JI€ TIOBCEAHEBHON Yy4eOHOW pabOThI MO WHIWBUIYAIBHOW WHHUIIMATHUBE IPETOIaBaTElI.
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JlaHHBIM BHJ KOHTpPOJIA CTUMYJHUPYET Yy CTYAEHTOB CTPEMIIEHHE K CHCTEMAaTH4eCKON
CaMOCTOSITENIEHON PaboTe M0 U3yYEHUIO JUCIUIUINHBI.

Crennuka o0ydeHus B By3€, B OTIIMUME OT OOYYCHHUS B IIKOJIE COCTOUT B TOM, 4YTO B
By3€ pellalollee 3HaueHHe NpuoOpeTaeT caMmoCTOsATeNbHas paboTa Kak ogHa u3 (Gopm
OpraHu3aluu y4eOHO-BOCIIMTATENILHOIO Ipoliecca. BHyTpeHHss ycTaHOBKa CTyAEHTa Ha
CaMOCTOSITENIbHYI0O ~ paboTy  Jenmaer ero ydeOHyl0 M HAay4YHyl  JIeSTeIbHOCTh
[EJICyCTPEMJICHHBIM, AKTHBHBIM M TBOPYECKMM IPOLIECCOM, HACHIIIEHHBIM JINYHOCTHBIM
CMBICIIOM 00s13aTENIbHBIX JOCTUKEHUI. CTYIEHT, IMOJIb3YysACh IMPOrpaMMOM, OCHOBHOW U
JIONIOJIHUTENIBbHON JIUTEpaTypol, caM OpraHu3yeT Ipolecc Mo3HaHus. B 3Toil cutyauun
IpernoJiaBaTesb JUIIb OITOCPEIOBAHHO YIPABIISIET €0 JESATEIbHOCTHIO.

CamocrosrenbHas paboTa COCOOCTBYET CO3HATEILHOMY YCBOCHUIO, YIIIYOJICHHUIO U
paCIIMPEHUIO TEOPETHYECKUX 3HAaHUHU; (OpMHPYIOTCS HEoOXoauMmbie MpodeccHOoHATbHBIC
YMEHHUSI M HaBBIKM M COBEPIICHCTBYIOTCS HWMEIOIIUECS; IMPOUCXOAUT Oojee TiyOoKoe
OCMBICJICHHE METO/I0B Hay4YHOT'O MO3HAHUS KOHKPETHON HayKH, OBJIQJICHUE HEOOXOIUMbBIMU
YMEHUSIMH TBOPYECKOI'O IIO3HAHUS;

OcCHOBHBIMHU (POPMAMU CAMOCTOSITEIIEHOU PAOOTHI SIBIISFOTCS:

- KOHCTIEKTHUPOBaHUE JICKIIMHA U TIPOYNTAHHOTO UCTOYHHUKA;

- MpOpabOTKa MaTEPHAJIOB MPOCITYIIAHHOH JICKIUH;

-CaMOCTOSTEIBHOE U3YYEHHUE MPOTPAMMHBIX BOIIPOCOB, YKAa3aHHBIX MPETIOIaBaTEeIIEM

HA JIEKIHSIX U BBIIIOJIHEHUE JOMAIIHUX 3a[aHHii;
- (opmynrpoBaHUE TE3HUCOB;

- COCTABJICHUE aHHOTALMI 1 HAIIUCAHUE PELEH3NN;

- 0030p ¥ 0000IICHHE JTUTEPATYPHI IO HHTEPECYIOMIEMY BOIIPOCY;
- U3y4YECHHUE HAYYHOU JIUTEPATYPHI;

- IOATOTOBKA K CEMMHAPCKUM 3aHATUSAM, 3a4€TaM U SK3aMEHAM;

- IOJITOTOBKA U 3aIluTa pedepaTa, HIeKTPOHHBIX MPE3EHTALHH.

[Tpuctynas Kk U3y4eHHUIO TUCHMIUIMHBI, 00yJaroUIMMCs 11€7IecO000pa3HO 03HAKOMUTHCA C €€
paboueil mporpamMmoii, y4yeOHOH, HayyHOW W METOAMYECKOW JHMTEepaTypoi, HMMEIoIelcs B
O01OIMOTEKE YHUBEPCUTETA, a TAKXKE C MIpe/ijlaraéMbIM IepeUHEM 3aJaHuil.

Pexomenoayuu no noozomogke K ayOumopHovim 3aHAMUAM

Jlekyuonnvle 3anamus

YMeHue cocpeloTOYeHHO CiylaTh JIeKIWH, AaKTUBHO BOCIPUHUMATh H3JaraeMsble
CBEICHMSI — JTO BAXKHEHIIEE YCIOBHE OCBOEHHUs NaHHOW aucuuiuimHbel. Kaxnas w3 nexuui
COIPOBOKAAETCA KOMIIBIOTEpHOU Npe3eHTanue. Kpome Toro, B KOHIIE KaK10M JIEKLIIHUHU C LIENIBIO
CO3/1aHUs YCJOBUM [UIS OCMBICIEHHUS COJEpKaHHs JIEKIIMOHHOTO MarepHuaia oOy4aroluuMcs
IpeJiaraeTcss OTBETUTh Ha BONpOC M pasMmblluleHusA. Kparkue 3amucu JIeKIMH, HX
KOHCIIEKTUPOBAaHHWE TIOMOTaeT yCBOUTh MaTepuai. [loaToMy B Xoje JEKIMOHHBIX 3aHATUI
HE0OXOUMO BECTH KOHCHEKTHPOBaHHWE y4eOHOTro Marepuaina, oOpallas BHUMaHUE Ha caMoe
BaXHOE M CYILECTBEHHOE B HeM. lMeeT cMbICI OCTaBUTh B pabOYMX KOHCIEKTax IMOJjs, Ha
KOTOPBIX JIeJIaTh TIOMETKHU, 3aMedanusi, nonosHenus. llenecoodpa3zno pazpaboraTs COOCTBEHHYIO
"Mapkorpaguio" (3HauKH, CHMBOJIbI), COKpAILIEHHs CIIOB.

Ilpakmuueckue 3anamus

B Xxozme moAroToBKM K NPAKTUYECKUM 3aHATUSAM HEOOXOIUMO M3YYUTh OCHOBHYIO
JUTEpaTypy, O3HAKOMUTHCS C JOMOJHHUTEIbHOH JUTEpaTypoil, HOBBIMH IyOJIHKAIMSIMU B
NEePUOANYECKUX M3JaHMIX: JKypHaylax, razerax # T.J. [Ipy 3TOM BaXXHO YUHUTHIBATh
pPEKOMEHIalluu TpernojaBaTeis U TpeboBaHUs y4yeOHOM mporpaMMbl. BaxkHO Takke omupartbes

36



Ha KOHCIIEKTHI JIEKIMHA. B Xozme 3aHATHSA BaXHO BHMMATEIBHO CIIYINaTh BBICTYIUICHHS CBOHX
OHOKYpcHUKOB. IIpm HeoOXoaumocTu 3anaBaTh KM YTOYHSIIOUIME BONPOCHI, AKTHBHO
y4acTBOBaTh B OOCYKACHHM HM3Y4aeMBIX BONPOCOB. B XoJe CBOEro BBICTYIUICHHS
1enecoo0pa3Ho UCIONIb30BaTh KaK TEXHHUYECKUE CPEJICTBA 00y4eHUs, TaK U TPAJAULMOHHBIC, TO
€CTh JIOCKY U MeJ (Ipu HeOOXOIUMOCTH).

Opeanuzayusa 6HeayOumopHou 0esaAmeabHOCHU 00y4aruuxcs

BHeaynuropHas nedTenbHOCTh OOydarollerocs IO JaHHOW JUCLMIUIMHE Nperosaraet
CaMOCTOSITENIbHBIA MOMCK MH(OPMaLUU, HEOOXOJUMOM, BO-IIEPBbIX, /Ul BBIIOJIHEHUS 3aJaHUN
CaMOCTOSTENIbHOW paboThl (MHBApUAHTHOM M BapuaTUBHOM yacTeil) U, BO-BTOPBIX, TOATOTOBKY K
TEKyIEd M INPOMEXKYTOYHOM aTTECTAalMU. YCIEIIHAas OpraHu3alus BPEMEHU 10 YCBOCHMIO
JAHHOW JUCLMIUIMHBI BO MHOIOM 3aBUCUT OT Haluuusi Yy O0O0y4aromerocss yMeEHus
CaMOOPTaHU30BaTh ceOs U CBOE BpeMs JJIs BHIIOJTHEHUS IPEATIOKEHHBIX JOMAITHUX 3aaHuH.

Iloozomoegxa k 3auemy (IK3amemny)

B mponecce moaroToBku K 3adeTy oOydarolieMmycs peKOMEHIYyeTcs Tak OpraHM30BaTh

CBOI0 yueOy, uToObl Bce BUAbI PadOT U 3a/laHU, NMpenycMOTpEeHHbIE paboyeil MporpaMMmoi,
ObUIN BBINOJIHEHB! B CPOK. OCHOBHOE B MOATOTOBKE K 3a4€Ty - 3TO IOBTOPEHUE BCETr0 MaTepuaa
yuyeOHOH nucuMIIMHbBL. B 1HM NOArOTOBKM K 3aueTy HeoOXoauMmo u3berath 4dpe3MepHoOu
neperpy3Kiu YMCTBEHHOU paboToil, yepemyst Tpyd U oTAbIX. IIpu moAaroroBke x crave 3adera
cTapaiiTecb Becb 00BEM pabOThl paclpeiesiTh PaBHOMEPHO IO JHSAM, OTBEACHHBIM JUIS
NOJATOTOBKUA K 3a4€Ty, KOHTPOJIMPOBATh Ka)Ablil JE€Hb BBINOJHEHUS padoThl. Jlyumie, eciu
MO’KHO IE€PEBBINOJIHUTG IJ1aH. Toraa Bcerna Oyaer pesepB BpeMeHU. [Ipu moAroToBke k 3a4ery
1es1ecoo0pa3Ho MOBTOPATh MPONACHHBI MaTepual B CTPOIOM COOTBETCTBUHM C Yy4eOHOH
IpOTrpaMMOi, IPUMEPHBIM TEpeUHEM Y4eOHBIX BOINPOCOB, 3aJaHUN, KOTOpBIE BBIHOCATCS Ha
3a4eT U COAEPKALUXCS B TAHHOW ITpOrpaMMe.

11. CHEIIMAJIBHBIE YCJIOBUA J1JIA HTHBAJIMAOB U JINIL] C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbSA

[Tog cmneuManbHBIMKU YCIOBUSIMU IS TIOJYYEHUST OOpa30BaHUsI OOYYalOIUXCS C
OTPAaHUYEHHBIMU BO3MOKHOCTSMH 37I0POBbSI MMOHMMAIOTCSI YCIOBHSI OOy4Y€HHUs, BOCIIUTAHHS U
pa3BUTHS TaKUX CTYJICHTOB, BKJIOUYAKOIINE B ce€0S MCIOJb30BAaHUE IPU HEOOXOIUMOCTH
aJaNTUPOBAHHBIX 00pA30BATENbHBIX MPOrpaMM M METOAOB OOyYeHHS U BOCIUTAHUS,
CIEIUATbHBIX YYEOHHKOB, Y4€OHBIX TMOCOOMN W TUIAAKTUYECKHX MAaTE€pUajioB, CHEIUATbHBIX
TEXHHUUYECKUX CpPEJACTB OOyuYeHHUs KOJUIGKTUBHOTO U HWHAMBUAYAIBHOTO IMOJb30BAHMUS,
MPEIOCTABIIEHUE YCIYI aCCUCTEHTa (TIOMOIIHMKA), OKa3bIBAIOIIET0 HEOOXOIMMYIO IOMOIIb,
MPOBEJICHUE TPYIOBBIX U UHANBUAYAIBHBIX KOPPEKIIMOHHBIX 3aHATUH, oOecrieueHne JOCTyma B
3MaHUSl By3a M JIpyrue YCIOBUSA, 0€3 KOTOPHIX HEBO3MOXHO WJIM 3aTPYJHEHO OCBOEHUE
00pa30oBaTeNbHBIX TPOrPaMM O0yUAIOIIUXCS ¢ OTPAHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbSI.

OOyuenne B paMkKax ydeOHOW IUCHUIUIUHBI OOYYalONmUXCS C OrpaHUYCHHBIMH
BO3MOXHOCTSIMM  37I0POBBSI  OCYILECTBIIIETCSI C y4eTOM OCOOEHHOCTeH NCcUXo(u3nYecKoro
Pa3BUTHS, HHANBUIYaTbHBIX BO3MOKHOCTEH U COCTOSTHUS 3/TOPOBbSI TAKUX O0yUYarOIIMXCA.

OOydenne Mo y4eOHOW MUCIUIUIMHE OOYYaIOUUXCS C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI MOKET OBITh OPTraHW30BaHO KAaK COBMECTHO C APYTUMH OOYYAIONIMMUCS, TaK U B
OT/IENIbHBIX TPYIIAX.

B nensax goctynmHocTH 00ydeHHsI IO JUCITUTUIIMHE 00ECIIeYnBaeTCS:

1) auis auI ¢ OrpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbS 110 3PEHHIO:

- HAJIMYWE aJbTEPHATHBHON BEPCUHU O(PHUIIMAIBHOTO caiiTa MHCTUTYyTa B ceTu «MHTEepHET»
TUTSE CTTa0O0BUISIINX;
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- BeCh HEOOXOIUMBIH Ul U3y4eHHs MaTepHuall, COTJIacHO yueOHOMY IUIaHy (B TOM YHCIIE,
JUid 00y4aroIuXcsl 10 MHAMBHUIYalbHBIM Y4E€OHBIM IJIaHAM) MPENOCTABISETCA B 3JIEKTPOHOM
BU/JIE HA JIUCKE.

- HHAMBUyalbHOE paBHOMEpPHOE ocBeleHne He MeHee 300 rokc;

- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOMIETO 00YJaIOLIEMYCsl HEOOXOJMMYIO TIOMOIITb;

- obecrieueHre BO3MOKHOCTH BBIITYCKA albTEPHATUBHBIX ()OPMATOB IEYATHBIX MaTEPHAIIOB
(kpynHbI pUGT UIH ayauodanis);

- oOecnieueHue JocTyna oOOYy4aroIerocs, SBISIOLIEToCs CJENbIM U HCIOJIB3YIOIIEro
co0aKy-IpoOBOJIHUKA, K 3/1aHUIO0 HHCTUTYTA.

2) Ans UL ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS 110 CIIYXY:

- HaJIM4rMe MUKPO(OHOB M 3BYKOYCHIIMBAIOIIEH anmapaTypbl KOJJICKTHBHOTO MOJI30BAHUS
(ayTMOKOJIOHKH ),

3) s ML ¢ OrpaHUMYSHHBIMUA BO3MOXKHOCTSIMHU 3[JOPOBbS, UMEIOIINUX HAPYIICHUS OTIOPHO-
JIBUTATEJILHOTO  ammapara, MaTepHaJbHO-TEXHUYECKUE YCIOBUSA JIOJDKHBI 00eCreuuBaTh
BO3MOXKHOCTh OECIPENATCTBEHHOTO JOCTyNa 00y4YaromMXcsi B yueOHbIE TOMEIICHNUS, CTOJIOBEIE,
TyaJeTHble M Jpyrue IIOMELICHHUs OpraHu3alMy, a TakXke IMpeObIBaHUS B yKa3aHHbIX
MOMEIICHUAX (HaIMYue MaHIyCOB, NMOPYYHEH, PACHIMPEHHBIX ABEPHBIX IPOEMOB U JPYTUX
MIPUCTIOCOOJICHUT ).

[lepen Hayamom 0O0y4eHHUsI MOTYT MTPOBOAUTHCS KOHCYJIbTATUBHBIC 3aHATHUS, TIO3BOJISIOIINE
CTYACHTaM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU aIallTUPOBATHCS K yd4eOHOMY ITpOLecCy.

B mpomecce BeneHus ydeOHOH AMCHUILUIMHBI TPOQECcCOPCKO-TIPENOAaBATEIHCKOMY
COCTaBy PEKOMEHAYETCS MCII0JIb30BaHUE COLMATIbHO-aKTHUBHBIX U PEQIIEKCUBHBIX METO/I0B
O0y4eHHUsl, TEXHOJOTMH COLUOKYJIbTYPHOW peadWIUTAlMU C ILEJIbI0 OKa3aHHUsS IOMOIIU
00y4aroIyMCsl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/J0POBbSl B YCTAHOBJICHUU ITOJHOLIEHHBIX
MEXKJIMYHOCTHBIX ~ OTHOIICHWA C JAPYrUMH  OOYYaloIUXCs, CO3MaHUU  KOM(pOPTHOTO
IICUXOJIOTHYECKOr0 KJIuMaTa B y4eOHOU TpyImie.

OcoOeHHOCTH TTPOBEICHUS TEKYIIEH U TPOMEKYTOUHOM aTTECTAIUH 110 JUCIUTUIAHE JUIST
00y4aroImuxcsi ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMH 3/J0POBbSl YCTAQHABJIMBAIOTCS C Yy4YETOM
MHAUBUAYAJIbHBIX MICUXO0(PHU3UUYECKNX 0cOOeHHOCTEN (YCTHO, MMCbMEHHO Ha OyMare, IUCbMEHHO
Ha KOMIbloTepe, B Gopme TecTupoBaHus U apyroe). Ilpu HeoOXoaMMOCTH IMperocTaBiIsIeTcs
JIOTIOTHUTEIILHOE BPEeMsI /11l IOJATOTOBKM OTBETA HA 3a4€TE WM SK3aMEHE.

ABTOp: KaHJ. XUM. HayK, TOLeHT Kadenpbl xumun PacyinoB AGytnuH McamyTauHOBIY

38



AHHOTAIIUSI PABOYEI MPOTPAMMBI TUCIATIIAHBI (MOY JIS):

«[MPUKJIAJHAS XUMMUSI»
(HaumeHoBaHUE OUCYUNTUHBL (MOOYIS)

1. Heab ocBoeHUsI AUCHUILUIMHBI (MoayJhsi): (opmMupoBaHHE 3HAHWUW, YMEHHH,
HABBIKOB M IMYHOCTHBIX KA4eCTB, XapaKTEPHU3YIOIIUX TOTOBHOCTH OakaliaBpa K IJIAHUPOBAHUIO U
JOCTHXKEHUIO MpodeccoHanbHON Kapbepbl. B yacTHOCTH, popmupoBaHue 0a30BBIX 3HAHUI U
OCHOBHBIX TIOHATHUW TPUKIATHOW XWMHUH, TPEACTABICHUH O (QyHIAMEHTAIBHBIX 3aKOHaX M
OCHOBHBIX METOJIaX XWMHYECKOM TEXHOJOTHUH, HEOOXOJAUMBIX B TIO3HAHUU XUMHYECKUX
MPOIIECCOB M SIBJICHHH, a TaKXKe TOJrOTOBKA BBICOKOKBATM(UIIMPOBAHHBIX YUUTEICH XUMUH,
CIIOCOOHBIX OCBEIIATh B HIKOJBHOM KypCe XUMHUU COBPEMEHHOE COCTOSIHHMSI XUMUYECKOW HAyKH
Y TIPOMBIIIUIEHHOCTH.

2. MecTo TUCHHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl
Huctummuaa B1.0.07.13 «IIpukaagHasi XMMHSD» OTHOCHTCS K 00S13aTeJbHOW 4YACTH H
Monyaw «IIpeamerno-meroanueckuii  "Ilpoduap 1" yyebHOoro mana (OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeIbHON MPOTrPaMMBbI) MOATOTOBKH 0akaiaBpoB IO HAMpPaBICHUIO
44.03.05 Iemarormueckoe oopazoBanue (C AByMs MPOGUISIMUA TOJATOTOBKH)

3. TpeGoBanus K pe3yJbTaTaM OCBOEHHUS THCUMIIMHBI(MOIYJI5):
JucnuninHa HampajieHa Ha (GOpMUPOBAHUE CIEAYIOMINX KOMIETeHIH Boimyckauka: [1K-1

4. O0masi TPyA0eMKOCTh JUCUUILIMHBI (MOYJIsl) cOCTaBJseT 4 3a4eTHbIE
enuHuubl (144 yacos).

5. Cemecrtp: 9

6. OcHoBHBIE pa3/ieibl IUCHHUIIIMHBI (MOIYJI):

OCHOBBI IPUKJIAJHON XUMHUH. XUMHUYECKOE MPOU3BOACTBO. OCHOBHBIE OIIPENEICHHUS.
Xumnuaeckue npoueccol. CTpykTypa u onrcanue XTC

ChIpbeBble HICTOYHUKN XUMUYECKOTO TPOU3BOICTBA

OCHOBBI IPOMBILIUIEHHOM 3KOJIOTUU

[IpoMBILITIEHHOE XUMHUYECKOE ITPOU3BOICTBO.

Heoprannueckuii cuntes

Oprannveckuii CHHTE3

OCHOBBI IPUKJIATHOW XUMHUH. XUMHUYECKOE MPON3BOACTBO. OCHOBHBIE OIIPEIEICHHUS.
Xunmnueckue nporneccbl. Ctpykrypa u onucanue XTC

7. ®opMbI TeKYLEro KOHTPOJIsl yCIIeBaeMOCTH U MPOMEKYTOYHOM aTTecTaluu:

IK3aMeH

8. ABTOp: KaHJ. XUM. HayK, NOUEeHT Kadenpel xumun PacynoB AOyTnuH
HNcamyTanHoBUY
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