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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heas aucuMmInHbI: cHOPMUPOBATH y OOYHYAIOUIMXCS NOHUMaHHUE IPOOIEeM INpH-
KJIAJHOM XMMHMH HAa YPOBHE COBPEMEHHOI'O COCTOSIHUS XMMHUYECKON HAYKH U XMMUYECKOH IIPO-
MBIIIJIEHHOCTH.

1.2 MecTo aucuuninusl B crpykrype OOIL

JMucummmnza «lIpukiiagnas XuMus» OTHOCUTCS K JHUCLHUIUIMHAM IIPEIMETHOTO MOIYJIA
no npopmio «XUMUS» YacTd, POpMHUPYEMOW y4aCTHUKAMHU OOpa30BaTEIbHBIX OTHOIICHHH,
6soka b1: 51.B.02.09.

1.3 IlucuuniuHa HanpasjeHa HA GopMHpoOBaHMe cJeAyOIHX KomnereHumnii: YK-1,
OIIK-8, TIK-2:

- YK-1. CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHAINU3 U CHHTE3 WH(OpMAIUH,
IIPUMEHATH CUCTEMHBIN MTOAXO/ JIsl PEIICHUS IIOCTAaBICHHbIX 33/a4, HHAMKATOPAMH JOCTHXKE-
HUSL KOTOPOU SABJISIFOTCS:

e VYK-1.1 [leMoHCcTpHUpyeT 3HaHUE OCOOEHHOCTEH CUCTEMHOI'O M KPUTUYECKOTI'O MBIIILIE-
HUS ¥ TOTOBHOCTb K HEMY,

e YK-1.2 HaxoauT ¥ KpUTUYECKU aHAIMU3UPYET MH(POPMALMIO, HEOOXOIUMYIO Ul pe-
LIIEHHs [TIOCTABJICHHOM 3a/1a4H;

e VYK-1.3 AprymeHTHpOBaHHO (POPMHUPYET COOCTBEHHOE CYXICHUE M OLEHKY HH(pOpMa-
[IUH, IPUHUMAET 000CHOBAHHOE PEUICHHUE,

- OIIK-8. Cnoco0OeH oCylIEeCTBIATh MEAarorMYecKyro J1esSTeNbHOCTh HA OCHOBE CIIELH-
aJIbHBIX HayYHbIX 3HAHUN, HHAMKATOPOM JIOCTH)KEHUSI KOTOPOU ABIISETCS:

e OIIK-8.3 JleMOHCTpHUpYET CIIELMAIbHBIE HAYYHBIC 3HAHUS, B TOM YHUCIIE B IIPEIMET-
HOM 001aCTH;

- TIIK-2. CnocobeH oCymIecTBIATh MENarornyeckKyro NesTeIbHOCTh MO MPO(GUIHHBIM
npeaMeram (AMCUUIUIMHAM, MOAYJISIM) B paMKax MPOrpaMM OCHOBHOI'O OOILIEro U cpeiHero o0-
11ero 00pa3oBaHus, HHAMKATOPOM JOCTH)KEHUSI KOTOPOU ABIISETCS!

o JIK-2.2 [IpuMeHsieT OCHOBBI TeOPUH (yHAAMEHTAIBHBIX U MPUKIIAJHBIX pa3esioB XuU-
MUU (HEOPTaHUYECKOM, aHATUTHUECKOH, opraHudyeckou, usmdeckoi, xumuun BMC, xumude-
CKHUX OCHOB OHOJIOTMUECKHX IPOILIECCOB, XUMUYECKOW TEXHOJOTMM) Ui PElICHUs TeopeThye-
CKHX M NPAKTUYECKUX 3a]a4.

1.4 Tlepeyensb NJIAHMPYEMBIX pe3yJbTAaTOB 00yueHHus. B pesynbrare usydeHus AucCLu-
IUIMHBI CTYACHT JOJKEH

- 3HATh:

® OCHOBHBIE TEXHOJIOTHYECKUE MTPOLIECCHI IPOU3BOACTBA BAXKHEUIINX XUMHUYECKUX IIPO-
JYKTOB B POMBIIIUIEHHBIX U JJAOOPATOPHBIX YCIOBHSIX;

® OCHOBHBIE MPUOOPHI U anmapaTbl XUMUYECKOI TEXHOJIOTUH;

e TpeOoBaHMS TEXHUKU O€30MaCHOCTH, MPOU3BOJCTBEHHONW CAHUTAPUU M SKOJIOTHYE-
CKHX HOPM IPOU3BOJICTBA XMMHUYECKUX IPOITYKTOB;

- yMeTh:

e pelaTh TUIOBBIE 3a/1a4M 110 IPUKIAJHOW XUMUH;

® OMNpEeAeNATh TEXHOJOTMUECKH U SKOHOMHUYECKH ONTHMAJIbHBIE YCIOBHUS IPOBEACHUS
TEXHOJIOTMYECKUX IPOLIECCOB;

® TIPOBOJAUTH MPOCTHIE XUMUUECKHE OTBITHI MO MPEAIaraéMbIM METOAUKAM;

- BJ1aJeTh:

® HaBbIKaMH pabOTHI ¢ yUeOHOI ITUTEPaTypOil U IEKTPOHHBIMH PECYpCaMH;

e 0a30BBIMU HaBBIKAMH IPOBEICHUS XMMHUYECKOIO SKCIIEpUMEHTa U O()OpMIIEHHUS €ero
pE3yJIbTaTOB;

® HABBIKAMM CHUHTE3a, BBIICIECHUS M OYUCTKUM XUMHUYECKUX BEIIECTB B JIAOOPATOPHBIX
YCIIOBUSIX;
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® [IPE/ACTABICHUSIMU O COBPEMEHHBIX METOAaX MOJEIUPOBAHUS TEXHOIOTUYECKUX TMPO-
LIECCOB;

¢ HaBBIKAMH MMPE3CHTAIMU Y4eOHON HHPOpMAIIHH 110 MPUKIATHON XUMUU.

1.5 O6mas TpyaoemkocTh qucHunIuHbl «[Ipukaagnas XuMus» cocraBiisieT 4 3a4er-
ueix eaunull (ganee — 3E) (144 gaca).

[TporpaMma mpeaycMaTpuBaeT U3yYCHHE MaTepuaia Ha JICKIUAX U JTaOOPaTOPHBIX 3aHs-
tusx. [Ipemycmorpena camocrosTenbHas paboTa CTYJIEHTOB MO TemMaM | pasnenam. [IpoBepka
3HAHWIA OCYIIECTBISETCS (POHTAIBHO, MHAUBHIYAIBHO.

1.6 O0bemM JUCHUIIMHBI U BHAbI Y4eOHOM 1esiTeJJbHOCTH

O0beM IMCHUIIIMHBI M BH/IbI Y4eOHOI padoThl (04Has ¢opMa 00ydeHust)

By yaeOHOM paboThI Bcero vacos Cemectp 10
OO0m1ast TpyA0EMKOCTh 144
KoHnTtakTHas pabora 64
Jlexumn 26
JlaboparopHbie pabOTHI 38
CamocTtosTenbHas pabora 44
By uToroBoro KOHTpOIIS: 36 9K3aMeH

2 YYEBHO-TEMATHYECKOE IINTAHUPOBAHUE

2.1 Ounas ¢opma oOydyeHust
Y4eOHO-TeMaTH4YeCKHil I1aH

Beero AynutopHsle 3ausaTtusi | Camocro-
Ne HanmenoBanue TeM (pa3aesioB) YACOB Jlek- JlaGoparTop- | ATEJbHAsA
M Hble 3aHATHS | padoTa
|. BBenenue. OCHOBHbIE HAYUYHbIe IPUHIUIBI H 3aKOHOMEPHOCTH MPUKJIATHOH XUMHUH
1. | Beeoenue. 4 2 2
JlaGopatopHas pabora 1: IlpaBuna Tex- 4 2 2
HUKA O€30MacHOCTH TPU BBIOJIHEHUU
nabopaTopHbIX pabor. TumoBbie pacue-
Thl B XMUMHYECKOW TEXHOJIOrMU. Pacuér
MaTepUaIbHOTO M 3HEPreTHYecKoro Oa-
JaHca.
JlaGopaTopHas pabota 2: Ilpurorosie- 6 4 2
HUE pabOYnX pacTBOPOB
2. | Colpbe 01 XumMuU4ECKoil NPOMbLULICH- 4 2 2
Hocmu.
3. | Booa u ee ucnonv3zosanue 6 xumuue- 4 2 2
CKOU NPOMBLUTIEHHOCIU
JlaGopaTopHas pabota 3: OmnpeneneHue 6 4 2
JKECTKOCTHU BOJIbI U €€ yMATYEHUE
4. | OcnogHnble HayuHble NPUHUUNBL U 3d- 4 2 2
KOHOMEPHOCMU XUMUYECKOU MexXHO10-
2uu
Kontponbnas pabota: (MarepuanbHblit 2 2
OanaHc; ChIphE; BOJA).
1. OcHOBHBIE XMMHYECKHE TPOU3BOJICTBA
5. | IIpouzeoocmeo cepnoii Kucionwl 4 2 2
JlaGopatopnas pabora 4: IlomydeHue 6 4 2
CEpHON KHUCIOTHI KOHTaKTHBIM CIIOCO-
60oM.
6. | IlIpouszeoocmeo ammuaxa u a30mMHON 4 2 2




Kuciomol
JlabopatopHass pabora 5: Ilomydenue 6 4 2
aMMHaKa U3 a30Ta BO3/1yXa U BOJIOpoja

7. | Ilpou3eoocmeo MuHepaibHbIX coneil u 3 2 1
Y000penuii
JlabopaTopHass pabora 6: Ilomydenue 6 4 2
aMMOHHUIHOMN CEITUTPBI

8. | IlIpouseoocmeo cunukammuwvix mamepu- 4 2 2
anos
JlabopatopHass pabora 7: Ilomyuenue 5 4 1
JIETKOIIJIAaBKUX CTEKOJI

9. | Dnekmpoxumuuecxkoe npouze00cmeo 4 2 2
JlabopatopHass pabora 8: Ilomyuenue 6 4 2
HUKEJIEBOTO MOKPBITUS 3JIEKTPOXUMUYE-

CKUM CII0COO0M
10.| Ilpouszsoocmeo memannos 4 2 2
11.| Ilepepabomka xumuueckozo monausa 4 2 2

JlaGopaTopHas pabora 9: KonudectBen- 6 4 2
HOE ONPEJCIICHUE XUPHBIX KHCIOT MPHU
OKHCIICHHH nlapaduHa

12.| lIpomviumnennsiii opzanuueckuit cun- 6 4 2
me3
Jlaboparopuass pabdora 10: Ilomyuenwue 6 4 2

Mbta. KonmdecTBeHHOE OIIPpCACIICHUC
JKUPHBIX KHUCJIOT B MBIJIC.

13.| IIpouszeoocmeo nonumepnvix mamepu- 2 2
anoe
OKk3aMeH 36
Bceero 144 26 38 44
HNuTepakTHBHOE 00yueHHe MO JUCHUIINHE
Ne Tema 3ansirusi Bup 3a- ®opma HHTEpaAK- Koxa-Bo
HATHA THBHOI0 3aHATHSA 4acoB
1. Tema 2. Cplpbe UI1 XUMHUYECKON ITPO- JIK IIpocmoTp u 06CyX- 2
MBIIIJIEHHOCTH JIeHUe BU1€0(UIbMOB
2. JIaGoparopHas pabota 3: Onpenene- JIb Pabora B ManbIx 4
HHE KECTKOCTH BOJIBI U €€ YMATUCHHUE rpymnmnax
3. Tema 3. OcHOBHBIE Hay4HbIEC MPHUHIIH- JIK Jlexuus-nuckyccust 2
IIbl U 3aKOHOMEPHOCTH XUMHYECKOU
TEXHOJIOTUU
4. JIaGoparopnast paborta 4: Ilomydenue JIb Pabora B ManbIx 4
CEpHOI KHMCIOTHI KOHTAKTHBIM CIIOCO- rpynmnax
OoM.
S. Tema 11. IlepepaboTka XMMHUYECKOTO JIK [IpocMoTp U 06Cy*k- 2
TOIJINBA JICHHE BUACO(PHIBMOB
Bcero 14 /30 %

3 COIEP’KAHME PA3JIEJIOB (TEM)

|. BBenenue. OCHOBHbIE Hay4YHbIe IPUHIMUIBI U 3aKOHOMEPHOCTH MPUKJIATHOH XUMUH
Beeoenue.
[Ipenmer npukIagHONW XMMUHU, €€ 3HAUYCHHE. XUMHUYECKas MPOMBIIUIEHHOCTh Kak OT-
paciib MaTCprUAJIbHOIO MPOU3BOJACTBA. OcCHOBHBIE NPUHIUIIBI XUMHUYCCKUX ITPOU3BOACTB.




Coipve 014 XumuuecKko npomMuluiieHHOCmU.

[TonsiTre o chIpbe, TOTOBOM MPOJYKTE, IPOMEKYTOUHOM MPOJYKTE, OTXOJaX U 0TOpocax
npous3BojcTBa. Buasl ceipbs. Kiaccudukanus cwipbsi: TBEpaoe, XKHIKOE, ra3oo0pa3Hoe; MpH-
POJIHOE ¥ CUHTETUYECKOE; MUHEPAIIBHOE U OPTaHUYECKOE.

3amace! cbipbs. [IoAT0TOBKA CHIPBS K TIepepaboTke — COPTUPOBKA (KIAcCU(pUKALINS), U3~
MeJbueHue, YKpyIHeHne, 00e3B0KIBaHUE, 0OOralleHuE.

CriocoOb1 oboramieHust ChIpbs: Kilaccu(ukanus, rpaBUTAIMOHHOE OOOTalleHHE, JJIeK-
TPOMarHuTHasi U 3JEKTpocTaTuueckas cemapaius, ¢ruorauusa. Tepmuueckoe odoramienue. Xu-
MHUYECKue crocoObl oborameHus. Paznenenue ra3oBeIX cMecel MOociIe0BaTeIbHON KOHAEHC Ca-
1uel, MocJeloBaTeIbHBIM HUCHapeHueM, abcopOLHMOHHO-IECOPOLUOHHBIM U aJCOPOLIMOHHO-
JECOPOIIMOHHBIM METOJIAMHU.

[IpuHUMI panMOHATBHOIO UCHOJIB30BAaHUs ChIpbs. KOMIIJIEKCHOE UCIIOJIb30BAaHUE ChIPBSI.
3aMeHa MUIIEBOIO ChIpbsl HEMUIIEBBIM. be30TX0HAast U MaIOOTXOAHAsI TEXHOJIOTHSI.

Bunel 1 MCTOYHUKM PHEPrUM, MPUMEHSIEMONH B XHMHUYECKOM IPOU3BOJICTBE (SHEPrus
AIIEKTpUYECKasi, TEIJIOBAs, XMMHUYECKas, CBETOBas M siepHasl). DHEPrOEMKOCTb XUMHUYECKHUX
pou3BOJCTB. ParronanbHoe ucnoiabp3oBanue sHepruu KosdduiimenT uenonbp3o0BaHus SJHEPTUH.

Booa u ee ucnonvzoeanue ¢ xumuueckoi npoMvlULIEHHOCHU.

XapakTepucTuKa MPUPOJHBIX BOJA U COAEPKALIUXCS B HUX NpuMeceid. OCHOBHBIE Xapak-
TEPUCTUKH BOJIbI: COJIECOAECPKAHUE, OKUCIIEMOCTD U Ap. JKecTKOCTh BO/bl, BpEMEHHAs U TIOCTO-
SIHHAs KEeCTKOCTh. DU3NUeCcKHe, XUMHUUECKHE U (PU3UKO-XUMHUYECKHE CITIOCOOBI yMSTYCHHS BOJIBI.
ObecconuBanue BOAbIL.

TpeboBanusi, npeabsABIsieMble K Ka4eCTBY MUTHEBOM M MPOMBILIUICHHON BOJbl. OuncTKa
nUTHEBOM BObI. [10roToBKa MUTHEBON M IPOMBILUIEHHOH (Te€XHOJIOrHYecKoil) Boabl. IlyTu co-
KpaIIeHUs Pacxo/a BOJAbl B MPOMBIIUIEHHOCTH. OO0OPOTHOE BOJOCHA0KEHHUE.

OcHogHble HayuHble NPUHUUNDBL U 3AKOHOMEPHOCMU XUMUYECKOU MEeXHOI02U.

[ToHATHE O XMMHKO-TEXHOJIOTHYECKOM Ipolecce. Kiaccudukanus npoueccos: mo ¢aszo-
BOMY COCTOSIHUIO, p€areHTaM M MPOJyKTaM peaklyy, 0 TUIY XUMUYECKUX PEaKIHil, M0 MpHUH-
LIMITy KOHTaKTa PEareHTOB, 110 TapaMeTpaM TEXHOJOTNYECKOTO PEXKUMA U APYTUM IIPU3HAKAM.

XUMUYECKHE PEaKTOphl U XUMUYECKUE MPOLIECCHI, TPOTEKaolue B HUX. ['OMOreHHble U
reTeporeHHble MpoIecchl, UX 0COOEHHOCTH. [IBMKyIas cuia npouecca U (pakTopsl ee ornpese-
JISIOLIHE.

PaBHOBecue B XMMHMKO-TEXHOJIOrMYecKoM npouecce. [Ipumenenne npunuuna Jle late-
JbE 7S OTpeseNieHUs] TapaMeTPOB TEXHOJOTHYECKOro peknMa. PaBHOBECHas! CTENEHb MpeBpa-
nieHus. Beixoq npoaykra.

CKOpoCTh TEXHOJIOTMYECKUX MPOLIECCOB.

I'omorenHnsie nponeccsl. OCHOBHBIE 3aKOHOMEPHOCTH TOMOTEHHBIX ITpoLeccoB. BnusHue
TEMIEPATypbl U KOHLEHTPALIUU PEarupyrolliuX BELIECTB HAa CKOPOCTh IMpOIecca U BBIXOJ IPO-
IyKTa. MeToasl BO3AEUCTBHS Ha CKOPOCTh TOMOTEHHBIX U T'€TEPOreHHBbIX INpoueccoB. [IpoekTu-
POBaHME U MOJIETMPOBAHNE XUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

Karanu3 B xumuueckoil npomsinuieHHOcTH. CyIIHOCTh M BU/BI KaTaun3a. THUIbI KaTanu-
TUYECKUX TPOILIECCOB: OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO B3aUMOJEHCTBUS M  KHUCJIOTHO-
OCHOBHOT'O B3aMMOJIEMCTBHSI BELIECTBA C KaTaJIU3aTOPOM. ['OMOT€HHBIN M T€TEpOreHHbIN KaTa-
3.

CaolicTBa TBEpABIX KaTanu3aTopoB. OTpaBiieHHE KaTalnu3atopoB. IIpomblnuieHHbIE KOH-
TaKTHbIE Macchl. AnmapaTypHoe opopMiIeHHE KaTaIMTUYECKUX IpoleccoB. KoHTakTHBIE anma-
paThl.

OcHoBbl MakpokuHeTHKH. OOJacTH MPOTEKAHUs MPOLIECCOB: KWHETHYecKas, AuPPy3u-
OHHasl, nepexoaHas. THUIbI TEXHOJOTMYECKHX CXEM: CXEMbI C OTKpPBITOM IIEMbIO, CXEMBI C Ya-
CTUYHOH pelupKyIsuuei, HIUPKYJISIHOHHBIE CXEMBI.

TexHonOrnuecKkne U TEXHUKO-DPKOHOMUYECKHE IOKA3aTeNIM XWMHUYECKUX IPOU3BOCTB:
MPOU3BOUTENILHOCTh U HHTEHCUBHOCTH pa0OTHI alapaToB, BHIXO MPOAYKTa, Ka4eCTBO FOTOBO-
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r0 MPOJYKTA, PACXOABI MO CHIPbIO, TOIUIUBY, SHEPIHH, CeOECTOMMOCTh MPOAyKTa. Marepuasb-
HBI, TETUIOBOM U SHEPreTUUECKUN OallaHChl B XUMHUECKOM MPOU3BOJICTBE.
I1. OcHoBHBIE XUMHYECKHE NPOU3BOACTBA

Ilpouzeoocmeo cepnoil Kuciomaul

Cepnas xucnora. CBOWCTBa, NMPOMBIIUICHHBIE COpTa W O0JACTH NMPUMEHEHUS CEPHOMN
KUCJIOTHI. ChIphe CEpHOKHUCIOTHOM MpoMblliuieHHOCTH. [lomydenne okcuna cepol (1V). O6xwur
KOJIueZlaHa KaK MPUMEpP IETEepOreHHOr0 HEKaTaIMTUYECKOrO0 BBICOKOTEMIIEPATYPHOIO Ipoliecca
B CHUCTEME «T — I'». Tumbl 00kuroBbix neueil. [leusb «kumsiero cios», ee npeumyiiectsa. O0-
as OYUCTKA 00KUTOBOI0 rasa.

KonTakTHbIH cioco0 mpou3BoICTBA CEPHOM KUCTOTHI. CrieruanbHas 04uCcTKa 00KUTOBO-
ro rasa, ee HazHaueHue. Okucienue okcuna cepsl (IV) xak nmpumMep oOpaTUMOro, reTeporeHHo-
o, KaTaJuTHueckoro npoiecca. Teoperndeckne ocHOBBI okuciaeHus okcuza cepol (V). Ipume-
HsieMble KaTanu3aTopbl. KOHTaKTHBIE anmnapaThl CO CTALlMOHAPHBIM U KUIISIILIUM CIOSIMH KaTaju-
3aTopa. Xemocop6iust okcuaa cepsl (V). TeopeTnueckue ocHOBBI BbIOOpa abcopbenta. Onru-
MaJIbHBIE YCIIOBHSA Tpoliecca copouuu. [IpuHnunuanpaas cxema Mpou3BOICTBA CEPHON KHCIOTHI
KOHTaKTHBIM CITIOCOOOM U3 KOJTYeaHa.

CxeMa nmpou3BOJICTBA CEPHOM KUCIOTHI METOJIOM JBOMHOTO KOHTAKTUPOBAHUSI.

Oco0OeHHOCTH TPOU3BOJCTBA CEPHOM KHUCIOTHI MO «KOPOTKOI» CXEME M METOJO0M «MOK-
pOro KaTajiusay.

HuTpo3sselit ciocod mpou3BOACTBA CEPHOM KHCIIOTHI.

OcHOBHBbIE TEHJIEHIIUU B Pa3BUTHH CEPHOKHUCIOTHOTO IIPOU3BO/ICTBA.

Ilpouszeoocmeo ammuaxka u a30mMHOU KUCA0MbL

3HaueHue COeTUHEHMH a30Ta JUIsl HApOJHOTO Xo3siiicTBa. [IpoMBblIIEHHBIE METO/IBI «CBSI-
3bIBAHUS» a30Ta (IyroBOW, IIMAHAMUHBIM, aMMHAUHBIN), UX CpaBHUTEIbHAS XapaKTEPUCTHUKA.
Colpbe B NMpPOM3BOACTBE amMMHaka. MeToJpl MOJyuyeHUs: a30Ta, BOJOPOJAa M a30TBOJOPOAHOMN
cmecu (ABC) nns cuHTe3a ammuaka. J[ByctaauitHelii nporecc npousBojctsa ABC u3 npupon-
HOTO ra3a KOHBEPCHEH MeTaHa ¢ Tocleayomei kousepcuei okcuaa yriepoaa (I1). Iomydenue
a30Ta U3 BO3JlyXa METOJIOM ITyOOKOro oxJyaxjaeHus. [Ipon3BoacTBO BO10po/ia U3 KOKCOBOIO ra-
3a.

Cunre3 ammuaka u3 ABC kak npuMep KaTaaIUTHYECKOTO IMPOLECCa, OCYLIECTBIIIEMOTO
o LMKINYecKoil cxeme. Teopernueckne ocHOBBI cuHTe3a. CocTaB KaTalu3aTropa, KaTaJluTuye-
ckue sapl. [Ipenkaranus, ero Ha3HaueHue. [IpuHnunuanbpHas cxeMa Ipou3BOJACTBA aMMHUAaKa pU
CpeHEM J[1aBJIEHUU. Y CTPONCTBO KOJIOHHBI CHHTEe3a. Vcmoip30BaHME TEMJIOTHl peakuuu AJis
HoJ/Iep>KaHusl aBTOTEPMHUYHOCTH TpolLiecca.

A3OTHas KHCIJIOTa, €€ CBOMCTBA, MPOMBIIIUICHHBIE COpTa U 00JacTu npuMeHneHusi. OCHOB-
HbI€ CTAJIMM IPOU3BOJICTBA a30THON KUCIIOTHI U3 aMMHaKa.

Teopernueckre OCHOBBI OKHCJIEHMSI aMMHaKa METOJIOM U30upareiabHoro karanusa. Or-
THUMaJbHBIC YCIOBHS OKHCICHUS aMMHaka 10 okcuaa asota (I1). YcrpoicTBo KOHTaKTHOTO ar-
napara MoBEepXHOCTHOIO KOHTakTa. [IpuMeHseMble kaTtanu3aTopsl. TeopeTHueckre OCHOBBI MPO-
nieccoB okucieHus okcuaa asora (1), aumepusamnms u abcopouus oxcuna azora (1V). Bousane
OCHOBHBIX ITapaMeTPOB Ha CKOPOCTH MpoIlecca U paBHOBECHE B CHCTEME.

[TpuHnMnuanbHass cxema MPOU3BOJACTBA Pa30aBICHHOW a30THON KUCIOTHI KOMOMHHMPO-
BaHHBIM MeTO0M. [IpenmyiecTBa meToa.

[Tpon3BOACTBO KOHIIEHTPUPOBAHHON a30THON KUCIOTHL. KOHIIEHTpUpOBaHUE pa30aBieH-
HOM a30THOW KHCHOTHI. [IpsAMON CHHTE3 a30THOM KHCIOTHI. TE€XHOJIOrMYecKas cXema IMpsSIMOro
CHHTE3a a30THOM KH1caoThl. OcOOEHHOCTH Mpoliecca.

OcHOBHbIE HaIlpaBJIEHUS Pa3BUTHs IPOU3BOJCTBA aMMHUAaKa U a30THOM KHUCIIOTHI U €€ CO-
JEH.

Ilpouzeoocmeo munepanvHuvix coneil u yooopenuil

MuHnepanbHbIe CONU, UX BUABL. [IpuMeHenne MuUHepaabHbIX cosell. CriocoObl mOTydeHus
MUHEpaIbHBIX cosiei. CriocoObl mpon3BoaAcTBa cojiel. JloObya u nmepepaboTKa MPUPOIHBIX CO-
neii (rasutyprus). [lomydeHne MUHEpaNbHBIX COJIEH M3 MPUPOJHOTO MUHEPAIBHOTO CHIPhS WIIH
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JIpYrux BUAOB ChIpbsi. CUHTETUYECKHH CIIOCO0 MPOM3BOACTBa colieil. Tumossie mporeccsl coe-
BoHM TexHosioruu. Knaccudukarus MUHEpaIbHBIX ya0OpeHui. Poib MUHEpaIbHBIX YIOOPECHHH,
CPEZCTB 3aIIUTHI PACTCHUN M CHHTETHYECKUX KOPMOBBIX 100aBOK B MHTCHCU(UKAIIUH CEIIbCKO-
XO03MCTBEHHOI'O MPOU3BOJICTBA.

dochopubie ymoOpenus, ux kiaccupukamus. Docdaraoe ceippe. CepHOKuUcIoe, Hhoc-
(bopHOKHUCIIOE U a30THOKHCIIOE pa3lioKeHHe TpHukanbluiipocdara kak mpuMep reTeporeHHBIX
HEKaTAJIMTHYECKUX MPOIIECCOB B CHCTEME «T — ». [Ipom3BoacTBo mpocrtoro cymepdocdara.
TeopeTnueckre OCHOBBI IpoOIECCa CEPHOKHUCIOTHOrO paszioxeHus ¢ropanarura. Cynepdoc-
daTHas Kamepa HenpepbIBHOTO AeicTBusl. HeliTpanusanus u rpanyaupoBanue cynepdocdara.

®dochopHas KHCIOTa, CBOMCTBA U MPUMEHEHHUE. DKCTPAKIIMOHHBIN U 3JIEKTpOTEpMUYE-
cKuit Metonbl nonydeHus pocdopuoit kucnotel. [IponsBoacTBo aABoiHOrO cynepdocdara. du-
3UKO-XMMHUYECKHE OCHOBBI Iporecca (HochopHOKUCIOro pa3inoxeHus ¢propanaturta. [IpuHiumnu-
aNbHAsl CXeMa MPOM3BOJCTBA ABOWHOrO cymnepdocdara OeckamepHbIM MeToAoM. llomyueHue
KOPMOBOTO Mpenunurara u ammodoca. A30THOKHCIIOE pa3iiokeHrne GPochaTHOro ChIpbs C MOTy-
YEHHEM CJIOKHBIX YOOPEHM, UX CBOMCTBA U IPUMEHEHHE.

A3oTHBIC ynoOpeHus, ux knaccupukanus. [[pon3BoacTBO HUTpAaTa aMMOHHUS, TEOPETUYE-
CKHME OCHOBBI IIpoeccoB. Mcnonp3oBanue teroTs! HelTpanusanuu B peakrope U TH. [IpuHnnm-
nuanbHasg CXeMa MPOU3BOACTBA HUTPATa aMMOHUS C YACTHUUHBIM yIIapUBaHUEM BOJIbI U Oe3yma-
POUYHBIM METOJIOM.

[IpousBoncTBo kapOamuaa. CuHTe3 kapOamuaa Kak MpUMEp TeTepOreHHOro Mpoliecca,
OCYIIIECTBJIIEMOT'O MPU BBICOKOM JaBlieHUU. TeopeTnyeckue OCHOBBI Ipoliecca CUHTE3a KapOa-
MU/JIa ¢ YACTUYHOW LIMPKYJISLMENH HE MPOpearnpoBaBLIMX UCXOAHBIX BellecTB. [IpuHuunuansHas
cxema mpolecca. Y CTpOoMCTBO KOJIOHHBI CHHTE3a - PEaKTOpa UIeabHOTO BhiTecHeHUs . CBOMCTBA
U IpUMEHEHHEe Kapbamuaa Kak yIZoOpeHHs, KOPMOBOTO MPOIYKTa ISl )KMUBOTHBIX U CBHIPbS B
IIPOU3BOJICTBE MOJMMEPHBIX MaTepuaioB. [IpuMeHeHne KUAKoro aMMuaka B KauecTBe yao0pe-
HUA. AMMMAKaTBI.

Kanuiineie ynobpenus. Xnopua kanus U 0ecxjiopHble yao0peHus. MeToibl BbIIEIECHUS
XJIOpUJIa Kajdusl U3 CHIbBUHUTA - TAJTYPrUuecKuil U (iaoTannoHHbIH. DU3NKO-XUMUYECKHE OC-
HOBBI Pa3/ieNIeHUs] CMECH MPUPOAHBIX COJIEH METOJIOM U30MpaTesbHOTO pacTBopeHus. [lpunnu-
nuanbHasg cxema mpoiiecca. BeiaeneHue Xjmopuaa Kalus W3 CHIBBUHUTA METOAOM (hIoTaluu.
Cxewma miporiecca.

buoxumuueckne Mpou3BOJCTBA, UX POJb B HAPOJHOM XO03AHCTBE. THUIOBBIE MPOMBINI-
JICHHbIE OMOXMMHUYECKHE MPOLECCHl U UX ammnapaTrypHoe odpopmieHue. [Ipou3BoacTBo KopMoBo-
ro 6enka U3 HeTEPOTYKTOB.

Ilpouszeoocmeo cunukamuvix mamepuanos

Knaccudukanus u xapakTepucTuka IpoAyKTOB CUIMKATHONW MPOMBIIIUIEHHOCTH. VX 3Ha-
YeHHe B HapoAHOM Xo3siicTBe. COCTaB CHIIMKATOB U UX CTpoeHHue. /lnarpaMma COCTOSHUS «OK-
CUJI KPEMHUS - OKCUJ] AIIFOMUHUSD.

CphIpbe 1715 MPOU3BOJICTBA CUIIMKATHBIX MaTeprasioB. [lonroroBka ceipbsi. TUNOBBIE MPO-
IIECChl TEXHOJIOTHH CHIIMKATOB. BbicokoTeMIiepaTtypHas 00paboTKa MUXTHl U IPUMEHsSIEMBbIE arl-
naparthl - MIaXTHbIE, TYHHEJbHbIE, 0apa0aHHbIE BpaIllalOIIUEecs U BAaHHbBIE TIEUH.

Orneynopsl. OCHOBHBIE BUIbl OTHEYIIOPHBIX MaTEpUaioB. AJIIOMOCHINKATHBIE OTHEYIIO-
PBI, UX PA3HOBUIHOCTH U IPUHLIUII TOTyYEHHUSI.

Crexna. CoctaB, CTpO€HHE M KJIaCCU(PHUKAIMS CTEKOJ. 3aBUCUMOCTh CBOMCTB CTEKJIa OT
ero cocraBa. CpIpp€ B CTEKOJbHOM MPOMBIIIIIEHHOCTH. PU3NKO-XUMHUUECKHUE MTPOLECCHI, MPOTe-
Kalollye Mpu Bapke crexiomacchl. CriocoObl OPMOBaHUS CTEKISIHHBIX M3JENIUI: BBHITSITUBAHHE,
IIPOKAaT, JINThE, BhIIyBaHHe, peccoBanue. [lonsTue o curaniax.

Bsoxymne BemectBa. ChIpbe Ui IPOM3BOJCTBA BsDKYIIMX BemiecTB. lIpomsBoacTtso
nopmianauemMenTa. dusnko-xuMudecke mpouecchl npousBojacTBa. [IpuHnmMnuanpHas cxema
MPOU3BOACTBA. XHUMHU3M 3aTBEPAECBAHUS LIEMEHTHON MaCCBhI.
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Kepamuyeckne marepuaibl, UX oOIIas XapakTepucTHKa U kinaccuduramms. Cripbe A
IPOM3BOJICTBA KepaMHuiyeckux MatepuanoB. Kupnuy, gapdop, dhasHc, orHeynopsl, crenuanbHas
KepaMuKa.

Kepamuka ¢ 31eKTpUUECKUMHU, MarHUTHBIMU U onTHYeckuMu (yHkuusmu. IIbe3okepa-
muka. Kepamuka ¢ Xumuueckumu # siiepHbiMu Gyaknusivu. Koncrpykunonnas kepamuka. [ep-
CIIEKTUBBI Pa3BUTHs KEPAMUYECKMX MAaTEPHUAJIOB.

dnekmpoxumuueckoe npou36o0Ccmeo

OnexTpuyeckas dHEPrusi, UCIOJIB30BAHUE €€ B XUMUYECKOW TEXHOJIOTMH. DIEKTPOTEp-
MUYECKHE M 3JIEKTPOXMUMHMUYECKHE IpoLecchl. TeopeTuueckne OCHOBBI IPOMBIIUIEHHOTO 3JIEK-
Tpoau3a. TeopeTuueckoe u MpaKkTU4EeCKOe HalpshKEHUE MpH AleKkTpoinse. [locienosarenbHOCTh
pa3psijia HOHOB B pacTBOpe M paciuiaBe. KonuuecTBeHHbIE [T0OKa3aTeIH MpoLiecca dIEKTPOIn3a -
BBIXO/I 10 TOKY U KO3()(PHULIMEHT NCIOIb30BAHUS SHEPTUH.

[Ipon3BoacTBO XJIOpa M TUAPOKCUIA HATPUsl IEKTPOJIM30M pacTBOpPa XJIOpUIa HATPUs
KaK IIPUMEP JIEKTPOXUMHUYECKOrO Npouecca. TeopeTuueckrne 0CHOBBI JIEKTPOJIN3A € KEIE3HBIM
(tnadparMeHHBIM METOM) U PTYTHBIM KaTofamu. VX nmpuHnunuaibHoe pa3inuyue U CpaBHUTEINb-
Has xapakrepuctuka O01acTi NPUMEHEHUS XJI0pa U THAPOKCHIA HATPUs.

Ilpouszeoocmeo memannos

Knaccudukanus MerayioB. 3HayeHHE METAJUIOB JUIsl HapoJHOro Xo3sicTsa. CIUIaBBbl
Mertannyprus. Coippe 4epHOM M LIBETHOM MeTayutypruu. Bunel ceipbs. Knaccupukanus pya.
KommnekcHoe wucnonb3oBaHuE CYIb(UIHOIO ChIph U KOMOMHHUPOBAaHHE METaLTyprUyecKoro
IIPOU3BOJICTBA C CEPHOKHUCIOTHBIM.

OcCHOBHBIE CIIOCOOBI MOJIyYEHHs] METAJUIOB - MHUPOMETAJLTYpPruuecKue, ruIpoMeTayp-
THYECKHE U 3JIEKTpoMeTarypruueckue. @U3NKo-XMMHUUECKUE OCHOBBI IIPOLIECCa BOCCTAHOBIIE-
HUS METAJIJIOB U3 UX COCIUHEHUM.

[Bernas meramtyprus. [IpousBosacTBo antomMuHus. CBOKCTBA aJlOMUHUS U €T0 CILJIaBOB,
UX 3HaYeHHE JUIsl HApOJHOro Xo3siicTBa. Chlpbe A MPOM3BOACTBA altoMUHUSA. CriocoObl BbIE-
JICHUS! TJIMHO3EMa U3 Py IIE€JI0YHbIE, KUCIOTHBIE U AIEKTPOTEPMUYECKUE.

[Monyuenue runozeMa (Al2O3) MOKPBIM IIETOYHBIM criocoboM (crmocod Baitepa) u cro-
co0oM criekaHusl. XMMHU3M IPOLIECCOB U MPUHIUIHNANIbHAS CXEMa ITPOU3BO/ICTBA.

IIpon3BoaCcTBO aNIOMUHUS U3 TIMHO3EMA. TeopeTuuecKkrne OCHOBBI MPOLiEcca IIEKTPOIIHU-
3a. [lepBuuHbIE U BTOPUYHBIE IIPOLECCHl B CUCTEME «IJIMHO3EM - KPUOJIUTY». DIIEKTPOIU3EPHI C
000 KEHHBIMU M CaMOOOKHUTAIOIIMMHUCS aHOJaMH. Y CTPOMCTBO 3JIEKTPOIM3epa ¢ CaMOOOXKHU-
rarommmcsi aHoioM. TexHonormdyeckue IMokaszaTenau Inpolecca aekrponnsa. PadunupoBanue
anmomMuHus. CIulaBbl HA OCHOBE aTFOMUHUS.

UYepnbie Meramibl. CruiaBbl Ha OCHOBE jKele3a, UX Kiaccuduxanus u cBoictBa. Jua-
rpaMMa COCTOSTHUS <OKEJIE30 - YIIIEPO», €€ aHAIIN3 U IIPAKTUYECKOE HCIIOIb30BaHME.

[IpousBoncTBo uyryHa. JKenesnble pyabl, UX KiIacCU(PUKAIUA, COCTaB U MOATOTOBKA. AT-
JIOMepalys U U3rOTOBJIEHUE OKaThllIed. TeopeTuuecknue OCHOBBI JOMEHHOTO Ipolecca. XUMHU-
YECKHe peaklMy, MpoTeKarolue B JoMeHHON neun. [Ipsmoe u KocBEeHHOE BOCCTAHOBJIEHHE OK-
CHUJIOB XKele3a.

YCTpoiCTBO JOMEHHOM TI€YH - PEaKkTopa MOJHOTO BBHITECHEHHs, pabOTAIOMIEro Mo MpuH-
IIUITy TPOTHBOTOKA. PerenepaTtopsl (kaymepbl), X posb. ONTUManbHBIE YCIOBUS JTOMEHHOTO
IpolLecca: COCTaB IIUXTHI U AyThsl, TEMIIEpaTypa, JaBJICHUE.

ITytu uHTEHCHUKAIIMM JOMEHHOTO IIpoliecca: MpUMEHEHHEe KUCIOpo1a, IPUPOAHOTO Ta-
3a, COBEpIIEHCTBOBAHNE KOHCTPYKIUHU Teun (YKpYIHEHHE €€ pa3MepoB, KOMIUIEKCHAs MEXaHH-
3a1Msl, aBTOMaTU3alis KOHTPOJIS U yIpasiieHus). Vcnonb30BaHne TOMEHHBIX IIJIAKOB U IOMEH-
HOTO Tasa.

ITpousBoxacTBo cranu. Kiaccudukanus u cpaBHUTENbHasl OLIEHKAa METOJIOB BBIILIABKH
ctanu. Kuciaopo1HO-KOHBEPTOPHBIA METO/I, €r0 MPEeuMYIIecTBa. XUMHUECKUE PeaKuu, MpoTe-
Kalolre B KOHBEPTOpE: OKUCIICHUE YTepoJia U ImpuMeceld, 00pa3oBaHue 1IUIAKOB, PACKHCIICHHE
okcuma sxenesa (I1). YcrpoiictBo u pekum paboThl KoHBepTOpa. ChIphe IS KHCIOPOIHO-
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KOHBEPTOPHOT'O CIOCO0a BBIIUIABKH CTAJIM, €r0 OCOOCHHOCTH. XUMHUECKUE PEAKIUU B TE€TEPO-
TECHHOU CUCTEME «Ta3 - IIJIAK - METAILI.

MapTeHOBCKUH cITOCOO MPOM3BOJACTBA CTAJH, €r0 HEIOCTATKU. Y CTPOMCTBO MapTEHOB-
ckoil nmeun. [yt nHTEeHCH(UKALIMK MapTEHOBCKOTO Mpoliecca: NPUMEHEHNEe KUCI0poaa, CKATO-
ro BO34yXa, IPUPOJHOrO rasa. /IByxBaHHbIE MAPTEHOBCKHUE II€YH.

BeinnaBka cranu u ¢peppocIulaBoOB B JEKTPUUECKUX I€4ax. DJIEKTPOAYTOBbIE M HUHIYK-
onHble neun. KayectBo cranu. IlepepaboTka cranu. HenpepriBHast pa3nuBKa CTaiu.

IIpsimoe BoccTaHOBiIEHKE *kene3a u3 pyl. Celpbe, ero NoJAroToBka 1 nepepadorka. Peax-
TOPBI TPSIMOT'O BOCCTAHOBJICHUS JKeJie3a U3 py/: OapabaHHbIE BpAILAIOIINECS M1€YH, ITEYH C «KH-
UMM ci10eM». OCHOBHBIE BOCCTAHOBUTEIN. XUMUYECKUE PEAKIIUN BOCCTAHOBIICHUS.

Pa¢punnpoBanue MeTamioB: KapOOHWIBHBINA CIOCO0, 30HHAS TIaBKa U JP.

ITopomkoBast MeTayutryprus. IIpombliieHHbIE METObI TOPOLIKOBOM METaJLTypruu - Qu-
3UKO-XUMHUYECKHE M MEXaHHMYECKHe. XUMHUECKUE, (PU3NYECKHe M TEXHOJIOTHYECKUE CBOICTBA
METAJTIMYECKUX NOPOIIKOB. DOPMOBAHUE U CIIEKAHUE METAJUIMYECKUX ITOPOLIKOB.

[lepcriekTHBBl pa3BUTUS YEPHOW M IBETHOM MeTalIypruu B AMYpCKOM 00jacTH, Ha
Hansaem BocToke, B CTpaHe B LIEJIOM.

Ilepepabomka xumuueckozo monauea

Bunpl TormBa, MX XapakTepuCTUKa. 3arachl M pojib TOIUIMBA B 3HEPreTUYECKOM OaltaHce
ctpanbl. [Ipoucxoxaenne pa3nuyHblX BUJOB TOIIMBA. OCHOBHBIE XapaKTEPUCTUKHU TOIUIUB: CO-
CTaB, PHEPreTHYECKUE XapaKTEPUCTHKH, TEMIepaTypa I'OpEHHus, TEIUIOTBOPHAas CIIOCOOHOCTb.
TomIMBO Kak CbIpbe XUMUYECKON ITPOMBIIIJIEHHOCTH.

IlepepaboTka TBeporo TomauBa. Bunel nepepa®oTku: nupoaus, razupukanus, ruapupo-
BaHHe. KOMIUIEKCHOE HCIIOIb30BAHNE KOMIIOHEHTOB TBEPAOr0 TOIUIMBA IIPU €ro NeCTPYKTUBHOM
nepepadoTKe.

KokcoBanue kameHHbIX yriae. CyImIHOCTh METOAA U (PU3MKO-XHMUYECKHE IPOLECCHI,
NPOTEKAIOIMe B IIUXTE MPU KOKCOBAaHUM. Y CTpOCTBO KOKCOBO neun. [lepuoanueckas padora
KOKCOBOM Kamepbl U HEMpepbIBHAsE paboTa KOKCOBOW OaTapen. MexaHu3anusi 1 aBTOMaTH3aIus
npouecca KokcoBanus. Cyxoe TylnIeHHe KOKCa, ero IpeuMyIlecTBa.

[Iponyktel kKOKcoBaHus. IIpsAMOl KOKCOBBIN ra3, ero cocras. [IpuHIMNManbHAs cxema
yJIaBJIMBaHUS M Pa3JeJIeHNs] KOKCOBOIO ra3a. BuljeneHne KaMeHHOYIOJIbHOW CMOJIBI, yJIaBIUBa-
HUE COCIMHEHMM aMMMaKa U ChIporo o6enszouna. [lepepaboTka criporo OeH30J1a 1 KAMEHHOYTOJIb-
HOU cMoJIbl. Bhlslenenue u ourcTka apoMaTHueckux coequHeHuid. OOpaTHbI KOKCOBBIH Ia3, ero
HCITOJIb30BaHUE.

HuskoremneparypHoe KOKcoBaHHMeE (TOJIYKOKCOBaHHE) Top(a, ClaHLEB, IPEBECHHBI.
I{enp mporecca MoIyKOKCOBaHUS TBEPABIX TOILIUB.

INa3udukanus TBEpAOro TOMIMBA. ABTOTEPMUUYECKHE U AJUIOTEPMHUYECKUE MPOLECCHI ra-
3udukanuu. ['a3oreHepaTopsl ra3u@uKaluy TBEPAOro TOIUIMBA (B IVIOTHOM CIIO€, B «KHUIISAIIEM»
clloe, B a3p030JIbHOM MOTOKe). ["asudukanys B BaHHE ¢ pacIljIaBIeHHBIM jxene3oM. [loazemHas
razudukamnus yris.

I'uapupoBanue TBeporo Tomausa. ['uaporazudukarus.

[lepepaboTtka HedTH U HepTenpoaykToB. HedreHocHble paitonbl cTpanbl. CiocoObl 10-
Ob14u, cocTaB U cBoicTBa HePTH. [IpobdiaemMa KOMIUIEKCHOTO MCIIOIB30BaHUS ChIPhS IPU Mepepa-
6otke HedTu. [loaroroBka HEPTH K epepaboOTKe.

[Tpuntuns! nepepabotku HedtH U HeprenpoxykToB. IIpsimas neperonka HedgTu. Cyr-
HOCTb METO/Ia U MPUHIMIHAIIFHAS CXEMa JBYXCTYIEHYaTOH YCTaHOBKH aTMOC(hepHO-BaKyyMHOU
neperonku Hedtu. [TonroToBka HEPTH K MPSAMOI TOHKE. Y CTPOMCTBO TpyOUaThIX meueil u pek-
TU(UKAIMOHHBIX KOJIOHH. COCTaB M XapaKTEpPUCTUKA MTPOTYKTOB MPSMOM TOHKH HEPTH.

Bropuunas (xumuueckas) nmepepabotka Hedrtu. [lytn yBenuueHust BbIXxona HambOosee
LEHHBIX HEPTENPOYKTOB U YIYULICHHUS UX KayecTBa.

BricokoTeMniepaTypHble METOABI JACCTPYKTUBHOU MepepaboTKU HEPTENpOAYyKTOB: Kpe-
KUHT U apoMaTu3anus pupopmuHr). Llens n pasHOBUAHOCTH KpekuHra HedrenpoaykroB. Cra-
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OMIIBHOCTH YTJIEBOJIOPOJOB PA3IMUHBIX KJIACCOB. XMMUYECKHE PEAKIINU, TPOTEKAIOIIUE TIPU BbI-
COKHX TeMIIepaTypax.

Karanutrueckuii KpeKUHT, IPUMEHIEMOE ChIpbe M KaTanu3aropbl. Cxema MpeBpalieHui,
IPOTEKAIOIMX Ha ATFOMOCHJIMKATHOM KaTajau3aTope. Y CIOBUS ONTUMAIbHOIO peKUMa Ipolec-
ca. IIpoayKThl KaTaTUTUYECKOTO KPEKUHIA, UX OTIMYHME OT IPOAYKTOB TEPMHUUECKOIO KPEKHHIa.
[TpuHIMI KMCHONIB30BAHUS ABMIKYLIETOCS CJIOS KaTajlu3aTopa NpH KaTaIUTUYECKOM KpPEKHHIE.
Cxema yCcTaHOBKH KaTaJIMTUYECKOI'O KPEKMHIA C COBMEILEHHBIM PEAKTOPOM U PEr€HEPaTOpPOM.
KpekuHr B Kunsiuem cioe KaTajau3aTopa.

Karanutuueckuit pudopmunr. Colpbe U IpUMEHSIEMbIE KaTalnu3aTopbl. XUMHUYECKHE pe-
aKLUM, IpoTeKaroIue npu pupopmMuHre. Pa3HOBUIHOCTH KaTaIUTUYECKOIO pupOPMHHTa: Mpo-
U3BOJICTBO BBHICOKOOKTAHOBOTO OeH3MHa (oOnaropakuBaHue OCH3MHA) U WHAWBUIYAIBHBIX apo-
MaTHYECKHX YIIIEBOIOPOI0B (apomaru3anus). [IpuHImnanbHble CXeMbl IPOLIECCOB.

[TpoxykThl IEepepaboTKK HEPTH, UX COCTaB, CBOMCTBAa U MpuMeHeHue. OKTaHOBAs U Ie-
TaHOBasl XapaKTEPUCTUKU MOTOPHBIX TOMIUB. OuncTka HedrenpoaykToB. CoBpeMeHHas opra-
HU3alus HepTEXUMHUYECKOT0 Mpon3BoAcTBa. Heprexumuueckne KOMOMHATHI.

IlepepaboTtka razoobpa3Horo tomnuBa. Knaccudukauus razoobpaszsbix Torus. [Ipu-
pomHBIi ra3 u ero npuMeHeHue. CocTaB MOMYTHBIX HE(PTAHBIX ra3oB W ra3oB HedTenepepadboT-
KU, UX MCII0JIb30BaHHE B KAUE€CTBE TOIUIMBA U XUMHUUECKOT0 ChIpbsi. KOHBepcus mpUpOJHOro ra-
3a, €€ Pa3HOBUJAHOCTH: KOHBEPCHUS C BOJSHBIM IapOM, HEMOJIHOE OKHUCIIEHUE, OKUCIUTENbHBIN
nuposu3. IlpuMeHeHne KOHBepCHM JUIsl NMPOU3BOJACTBA CHHTE3-Ta3a, a30TBOJOPOJHON cMecH
(ABC), auerunena u Bogopoja. IlepepaboTka KpekuHr-raza. AJKWIMPOBaHHE OYTUIEHOBOM
bpakuum.

Ilpomvluunennolii opzanuyeckuil cunmes

Pa3HOBUIHOCTH U CHIPbE MPOMBIIUIEHHOTO OpraHMYeckoro cuHTe3a. CHHTE3bl Ha OCHOBE
okcuaa yraepoaa (Il), ankaHoB u ajkeHOB, aleTHJIEHA, HAPTEHOB U apOMAaTUYECKUX YIJIEBOJO-
ponoB. THUITOBBIE XMMUKO-TEXHOJIOTHYECKHE MPOLIECCHI, TPUMEHSIEMBIE B OPraHUYECKOM CHHTE-
3e: TUAPUpPOBaHME, JETUIPUPOBAHKE, OKUCIEHUE, BOCCTAHOBJIEHHUE, THIpaTalllsl, THAPOIIN3, al-
KWJIMPOBaHUE, CyIb(UPOBaHHE, XJOPUPOBAHNE, HUTPOBAHUE U JIp.

[TpouzBoacTBO U mepepaboTKa aneTuyieHa. MeTobl MOoTyYeHus aleTuiIeHa, UX CpaBHU-
TeNbHAas XapakTepucTuka. IIpon3BoACcTBO aneTniieHa TEpMOOKUCIINTENBHBIM ITUPOJIM30M METaHa,
€ro NpernMyIlecTBa.

[IponsBoncTBO aneranpieruaa ruaparanuen aneTuiieHa no peakunu Kydeposa B mapo-
BOH (haze U KaTaIMTUYECKUM OKHCIIEHUEM ATUIIeHa. [[pon3BOACTBO yKCYCHOM KHUCIOTHI U YKCYC-
HOTO aHTMJAPHUAA KATaJIUTHYECKUM OKHUCIIEHHEM areranpaeruia. [IpuHumnuansHas cxema HX
COBMECTHOI'O IIPOM3BOJICTBA.

IIpon3BoaCTBO METaHOJIAa U3 CUHTE3-Ta3a. 1eOpeTUYEeCKUEe OCHOBBI M NPUHLUIINAIBHAS
cxema npousBojacTBa. [Ipumenenue meranona. [Ipon3BoacTBo Gopmanbaeruia U3 MeTaHona U
CEJIEKTUBHBIM KaTaJIUTUUECKUM OKHCIIEHUEM METaHA.

[IpousBoncTBo 3TaHona. Krnaccudukanus u cpaBHUTENbHAST XapaKTEPUCTHKA MPOMBIII-
JICHHBIX CIIOCOOOB MPOM3BOJICTBA 3TaHOIA. BHOXMMHUYECKUI U THPOIU3HBIA CIOCOOBI MOTyYe-
HUs dTaHona. [Tpon3BoACTBO 3TaHOIA CEPHOKUCIIOTHOM THpaTalluel U MPsMOW THapaTaiuei Ha
(bochopHOKMCIOTHOM KaTaln3zarope. XMMHU3M M NPUHIMIIMAIBHAS CXeMa Ipoliecca MpsiMoi
rUpaTaliy STUJICHA.

ITpon3BOACTBO BBICHIMX JKUPHBIX CIIUPTOB U KUCIOT OKUCIIEHHEM NapaduHa. XUMU3M U
MpUHLIMIIAATIbHAS CXeMa Ipolecca. BrineneHne npoaykToB peakiiuu U ux npumeHenue. CuHTe-
tuueckue morourue cpeactsa (CMC), noBepxHocTHO-akTUBHBIE BemecTa (ITAB).

[IpousBoncTBo OyraaueHa-1,3 U3 3TUIOBOrO COUpPTAa M KaTaTUTHYECKUM JETHJIpUpPOBa-
HUeM OyraHa. XMMM3M M MPUHLUUIHAIbHAS cxema mporecca. [Ipou3BoaCcTBO M30MpeHa u3 n30-
nenTaHa. [Ipumenenue 6yraauena-1,3 u usomnpena.

[TpousBozacTBO cTHpona u3 OeHzona vepe3 3TwidheHon. DU3NKO-XMMHUYECKHE OCHOBBI
IPOLIECCOB AIKWINPOBaHMs OEH30J1a U AerHIpUpoBaHus 3THIOeH301a. [IpuHiMnuansHas cxema
npoiiecca.
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[Ipon3BoacTBO KamposiakTama MpsSIMbIM OKHCIIEHUEM IUKJIOreKcaHa. XMUMHM3M IIpolecca.
[IpumeHeHune cTuposia ¥ KarpoJiakTama.

IIpou3e00cmeo noaumeprvix mamepuaios

[TonumepHble MaTepuaibl, UX Ki1accudukalus, cocTaB u o0mMe cBoicTBa. BeicokoMouie-
Kymsipable coenuHenust (BMC) kak ocHOBa monMMepHbIX MaTtepuanoB. CTpoeHue u kiaccudu-
karuss BMC. Crnenuduueckue coiictBa BMC kak (yHKIHS WX CTPOCHHS W MOJEKYISIPHOU
Macchl. DIIeMEHTapHOe 3BeHO, MakpoMmoliekyna. dazoBoe u ¢usmueckoe cocrosiane BMC. Oc-
HOBHBIE CHOCOOBI IPOM3BOACTBa cuHTeTHdeckux BMC: mommmepusanus, cCOMOIUMEpU3alUs,
MOJIMKOHJAEHCAlU, conoluKkonaeHcauus. [lonsatue o MmoHoMmepax. PajaukanbHas U HOHHAs, 1IET-
Has U CTyIIEHYaTas IojauMmepu3anus. PaBHOBECHAs: 1 HEpaBHOBECHAs MOJUKOHIeHCauus. TexHu-
YEeCKHUE CIIOCOOBI TPOBEICHUS OJUMEPU3ALIMH U ITOJIMKOHICHCALIUH.

Dnactomepsl (kaydykn). OcoOeHHOCTH BhICOKOdUTacTHYHOTrO coctostaust BMC. Knaccu-
¢uKanyst 1 OCHOBHBIE CBOWMCTBA KaydykoB. HaTypanbHblii Kayuyk, ero crpoenue. CuHTeTHYE-
ckue Kayuyku. [Ipon3BoacTBO OyTaueH-CTUPOIBHOTO KaydyyKa METOAOM IMYJIbCHOHHOM MOJIH-
Mepuszanuu. PU3NKO-XMMUUYECKHE OCHOBBI M NpPUHIMUIMAIbHAsA cxema mpouecca. Ctepeopery-
JSIpHBIE KaydyKH, uX crpoeHue. [Ipumensemble kaTanuzatopsl. [Ipon3BoACTBO cTepeoperymsp-
HOT'O M30MPEHOBOro Kaydyka. ®U3MKO-XMMHUECKHE OCHOBBI MpoOIlecca CTEepeocHerupruiecKon
MOJIMMEPU3ALMU U TPUHIIMIIHAIbHAS CXeMa Ipouecca

[lepepaboTka KaydyKOB B Pe3HMHOBBIC U3/eNUsl. TUIIOBBIE MPOLIECCH U alapaThl PE3UHO-
BOM NMPOMBILIIEHHOCTH. Bynkanuzanus kayuyka. [Ipunnun meroaa. Bynkanusupyromue ares-
Thl. XMMU3M BYJIKAaHHW3ALUH HENPEACIIbHBIX Kay4yKOB CEpOi. BHUIbI pe3MHOBBIX U3JEIUN.

[Tnactmaccel, ux kiaccuuKamus, COCTaB, OCHOBHBIE CBOICTBA U 0OJACTH MPUMEHEHHS.
KomnonenTsl mnactuueckux macc. [IponsBoacTBo miaactmace.

[Homumepuzannonnsie BMC u mimactmacest Ha ux ocHoBe. [lonustuien. [Ipunuunuans-
Hasi cxema IIPOM3BOJICTBA MOJIMATUIIEHA BBICOKOTO M HU3KOro AaBieHud. [lonunponuen. [lonu-
CTHPOJL.

[Monmukonaencarmmonasie BMC u miactmaccsl Ha ux ocHoBe. [Ipon3BoicTBo dhenondop-
MaJIbJIETMIHBIX NOJaMMepoB. HoBonaku U pe3osbl, yCIOBUS UX MOJIYYEHHUS, OTBEPKIEHHUE A0 pe-
3UTOB. IOJyYEHHUE NMPECC-TIOPOLIKOB, BOJOKHUCTBIX U CIOUCTBIX IJIACTHKOB.

XUMHUYECKUE BOJOKHA, UX KJacCH(UKalus, OCHOBHbIE CBOWCTBA M MpUMeHeHue. Tumo-
Bble METO/bI (POPMOBAHUS XUMUYECKUX BOJIOKOH M3 PACTBOPOB U paciuiaBoB. [IponsBoacTBo uc-
KYCCTBEHHBIX BOJIOKOH Ha OCHOBE LIEJUIIOJIO3bl: BUCKO3HOIO U alleTATHOTO. XMMHU3M IPOLECCOB.
[Tpon3BOJACTBO CHHTETHMUECKUX BOJOKOH M3 JIaBCcaHa (MOJIMATUIICHTEpe(TanaTa) U KanpoHa (1mo-
JHMKanpoakTama). XUMHU3M IpPOIECCOB.

OcHOBHbIE HampaBiICHUS €IWHON HayYHO-TEXHUYECKOW IOJUTUKHU Pa3BUTHUS XUMHKO-
TE€XHOJIOTMYECKHUX IIPOU3BOICTB

Dkosoruzanus o0IIeCTBEHHOI0 Mpou3BoAcTBa. HoBble MeTObI JOOBIUU CHIPbSI U HOBBIE
BU/bI DHEPruu. HOBbIE TEXHOIOTUN U HOBBIE MaTEPUAJIB.

ManootrxonHble U 0€30TXOAHBIE TEXHOJIOTUYECKUE MPOLECCHl U CXEMbl B XUMHUYECKOM
IIPOMBIIIIEHHOCTH. KpHUTepuu SKOJOTMYHOCTH TEXHOJIOTMYECKUX MpolueccoB. OCHOBHbIE
HaAIpaBJIEHUS B Pa3BUTHH 0€30TXOAHON U MaIOOTXOJHON TEXHOJIOTHH.

TeppUTOpHATEHO-TIPOMBIIIEHHBIE KOMILIEKCHI M pPa3MELIEHUE XMMHUYECKHUX IPOU3-
BoacTB. OcobOennoctu pasutus otaenbHbIXx TIIK. TeppuropuanpHas KOMIUIEKCHas cxema
oxpansl npupoabsl. JHeproodecneuenne TIIK u oxpana oxpysxkaromeid cpenbl. DKOJIOruuecKas
0€30MacHOCTh XUMUYECKHX MTPOU3BO/ICTB.

OKOJIOTMYECKHI MacopT IPOMBIIIEHHOTO IPEIPUSITHS.

DTaloHHBIE MPOEKTHl O€30TXOHBIX MPOU3BOJCTB.

KommnnekcHast mepepa®oTka IMOJIe3HBIX HCKOMaeMbX. OCHOBHBIE 3KOJOTMYECKHE Ipo-
0J1eMbl, BOSHUKAIOIIHNE [TPH 3TOM.

IlepepaboTka u ucmonb30BaHUE OTX0J0B. OOE3Bpe)KUBAHHE M YTWIM3ALHUSA OTXOJIOB
NPEANPUATHI XUMUYECKOW MPOMBINUICHHOCTH. Mcnonbs30oBaHWe OTX0A0B MPOM3BOJCTB. Poib
IIPOMBIIIJIEHHOCTH CTPOMTENBHBIX MAaTEpPHUAJIOB B HCIOJIB30BAHMHU OTXOAOB NPOU3BOACTB. Mc-



13

MOJIb30BAaHNUE OTXOJIOB LIBETHOM M YEPHOW METAJUTYPIHH; 30Jbl U IIJAKOB TEIUIOBBIX AJIEKTPO-
CTaHIIMN; TUPUTHBIX OTAPKOB; AIEKTPOTEPMOGPOCHOPHBIX IIJIAKOB; THIICOBBIX OTX0JI0B; OTX0JI0B
JOOBIYM ¥ 00OTAIICHUS YIS, BCKPBIITHBIX MIOPO U T.J.

4 METOAUMYECKHUE PEKOMEH/JALUH (YKA3ZAHUA) 1JIA CTYJAEHTOB
1O U3YYEHUIO JTUCHUITJIMHBbI

[IporpamMma mpu3BaHa MOMOYB CTYACHTAM B OpPraHHU3aIlMM CaMOCTOSITEIbHON paboOThI MO
ocBoeHMIO nuctHIUIHHb «IIpuknagnas xumusy. [IpukinagHas XuMus IpeICcTaBiIseT cCOO0N NHTE-
TPUPOBAHHYIO 00JIACTh 3HAHUMU, OA3UPYIOUIYIOCS Ha KOMIUIEKCE XUMUYECKUX NUCUUIUIMH, U3Y-
YCHHLIX CTYACHTAMHU Ha NPCALIAYIIUX KypCaXx.

Hucuunnuna «[Ipuknagnas XuMus» B MeJarormuyeckux By3ax JODKHA 00OecredyuBaTh
MOJTrOTOBKY BBHICOKOKBAJIH(HIIMPOBAHHBIX OaKaJaBpPOB, 3HAIOIIUX COCTOSHUE XUMHUYECKOW IpO-
MBIIJICHHOCTH CTPaHbl U NEPCHEKTUBBI €€ Pa3BUTHsI, CIIOCOOBI TOOBIYM, MOATOTOBKH M KOM-
TJICKCHOM Hepepa60TK1/1 BaOKHEHIITIX BU0OB XMMHNYCCKOT'O CBhIPbA. BaKanaBp JOJDKCH 3HAaTbh TCO-
PETUYECKHE OCHOBBI, TEXHOJIOTMYECKUE MPOLIECCHl U TUIOBBIE aIapaThl OCHOBHBIX XUMHUUYECKHUX
MMPONU3BOACTB, UCIIOJB30BAHUEC ITPOAYKIINHN XUMHYECKOH IMPOMBIINIJICHHOCTH B HAPOAHOM XO035H-
CTBE, UMETh Mpe/AcTaBiIeHNEe 00 SKOHOMHKE XMMHYECKOW MPOMBIIIIEHHOCTH, METO/IaX OXpaHbl
OprmaIOHICfI CpC€abl OT BPCAHOT'O BJIMAHUA HPOAYKTOB U OTXOJ0B XUMHYECKOH IMPOMBIIIJICHHO-
CTH, SICHO IPEJCTaBIIATh 3HAYECHUE XUMU3ALNKN HAPOAHOTO XO35ICTBA, €€ OCHOBHBIE HalpaBiie-
HUA.

CoBpeMeHHbIE MPOMBIIICHHBIE MPEINPUITHS MPEICTABISAIOT CO00M coueTaHhe MPOU3-
BOJICTB pa3nu4HOTro npoduis. Hapsay ¢ pa3BuTHEM XUMHYECKOW MPOMBIIIUIEHHOCTH M yYBEIHYe-
HUEM YHCIIa XUMUYECKUX MPOU3BOJICTB MPOUCXOAUT UX THUNM3auus. [Ipu 3TOM HOBBIE TEXHOJIO-
THUYCCKUC MPOLECCChl U CUCTCMbI YIIPAaBJICHUSA pa3pa6aTblBa}0Tcs[ Ha OCHOBAHWH HAYYHOTO IO~
X0J1a, U3YUYEHUsI OTAETbHBIX XUMHKO-TEXHOJIOTHYECKHUX IMPOLECCOB 0a3upyeTcs Ha OOIIMX Teo-
PETUYCCKUX OCHOBAX XUMHYECKON TEXHOJOTHHN KaK HAayKH. D1H O6HH/I€ HAaY4YHBIC IMTPUHIUIIBI U3-
JIAraroTCs B NMEPBOM YaCTH JIEKIIMOHHOIO Kypca, KOTOpas MPeIIEeCTBYET U3yUYEHNIO KOHKPETHBIX
XHUMHUKO-TEXHOJIOTMUECKHUX MPOIIECCOB.

Bo BTOpOIt yacTH NEKIIMOHHOTO Kypca U3y4yaloTcsl HanOoliee TUTUYHbBIE, BaKHEHIIINE XU-
MUYECKHE TPOU3BOJACTBA. [Ipu 3TOM HEOOXOIMMO TMOAYEPKHYTh, M30eras NyOJIUpOBaHUSA, HC-
MOJIb30BaHNE OOIIUX HAYYHBIX MPUHIUIOB M 3aKOHOMEPHOCTEH XMMHUYECKON TEXHOJIOTMH Ha
KOHKPETHBIX IIPUMEpPax.

B nponecce u3zydeHus: KakJI0ro MPOM3BOACTBA CTYIEHTHI JOJKHBI O3HAKOMHUTBHCSA CO
CBOMCTBAaMH MOJy4aeMOI'0 MPOAYKTA, CBIPbEBBIMU U SHEPTE€TUYECKUMU PECYPCAMU, PACCMOTPETh
TEXHOJIOTHYECKYIO CXEeMY MPOU3BOACTBA M 00OCHOBATH ONTUMANIbHBIN TEXHOJIOTHUECKUN PEXUM
€ro OTHIENbHBIX cTamuii. B 3akimioueHne HEOOXOAMMO 1aBaTh MPEACTABICHHE O XHWMHKO-
TEXHOJIOTHYECKHX TMOKa3aTessaX MPOU3BOJCTBA, 00JIACTH MPUMEHEHUS NAHHOTO MPOAYKTa, Tpe-
OOBaHHUAX IO OXpaHe OKPYXKaroIIel MPUPOIHON CPebl U YTUIN3ALUU OTXO/IOB.

B mpornecce npoBeneHus 1a60paToOpHOTO MPaKTUKyMa CTYIEHTHI JOJKHBI 3aKPEMUTh U
YFHY6I/ITI) 3HaHUA, MOJTYYCHHBIC B JICKIMOHHOM KYpPCE, HpI/IO6peCTI/I IMPAKTUYCCKHUEC HAaBBIKKU B
MPOBEJICHUH HCCIIEIOBAaHUS U KOJIWYECTBEHHONW 00pabOTKe pe3ylbTaTOB MPOBOAMMON padOTHI,
O3HAKOMHUTBECA C COBPEMCHHBIMHU MCTOJaMH aHAJIM3a CBhIPbA U IMOJIYJaCMBbIX MPOJYKTOB. Okcne-
PUMEHTAJIbHbIE HCCIEIOBaHUSI MPOBOJATCA HA YCTAHOBKAaX, MOJEIUPYIOMIMX MPOU3BOACTBEH-
Hele. [Ipu mocranoBke padoOT cienyeT CTPEeMHUTHCS K TOMY, UTOOBI TaKHe ONepalliy Kak aHaiu3
MOJIY4YEHHOTO MPOJYKTa, ONMPEACICHHE €r0 KOHCTaHT, CHATHE MapaMeTpoB MpoIecca OpraHuye-
CKH BKJIIOYAJIIMCHh B COOTBCTCTBYIOLIYIO TE€XHOJOTMYCCKYIO pa60Ty N1 BBIIIOJIHAJIUCH B O6’beMe,
HEOOXOUMOM JUISI PEIIeHHUs TOCTaBIEHHBIX B 3TOI padoTe 3ajad.

[Ipuknagnas xumus u3ydaercs Ha npoTspDkeHuH 10 cemectpa, yrayOiaeHue 3HAHHH OCy-
HIECTBIISIETCS B TIPOIECCE BBIMTOIHEHUS OOIIHMPHOTO Ta00OPaTOPHOTO MPaKTUKyMa M 3aKPETIIeTCs
IIPU IIPOXOKIAECHUHU NEJArOrn4eCKOi MPAKTUKH.

HporpaMMa JUCHUIIJIIMHBI COCTABJICHA B COOTBECTCTBUU C y‘-ICGHLIM IIJTaHOM 11O CII€Hallb-
HOCTH M ["'ocymapcTBeHHBIM 00Opa3zoBaTelbHbIM cTanaapToM BO.
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Y4eOHO-MeTOIMYEeCKHE MaTepUaibl M0 MOJATOTOBKE JIGKIIMOHHBIX M JIA0OPATOPHBIX 3aHs-
TUH IPEICTABJICHBI OTACIBHO IO KAKIOW TEME B COOTBETCTBUU C NMPOTrpaMMON JUCLMIUIMHBI U
MOCJIEI0BATEIBHOCTBIO U3YUYEeHHUs TUCIHMILIHHBL: «O0Iue BOMpockl MpuKiIagHoi xumuny; «Teo-
pPETHYECKHE BOIPOCH NPUKIATHOW XuMmum»; «IIpon3BOICTBO HEOPraHMYECKUX BELIECTBY;
«[Ipon3BoACTBO MUHEPANBHBIX YA0OpeHHiT»; «IIpOM3BOICTBO CHIIMKATHBIX MaTepHalioBy; «Me-
TALTYprus»; «XuMudeckas rnepepaboTka TOmimBay; «IIpou3BOACTBO OPraHNYECKUX BEILECTBY;
«IIpon3BOACTBO BBICOKOMOJIEKYJIAPHBIX COCIUHEHUI).

B xaxoif Teme naHbl yueOHO-METOJMUECKUE MaTepuallbl JEKIMOHHOIO Kypca, BKIHOYaro-
M€ IUIaH JIEKLIUHU 110 KaKI0H U3ydaeMol TeMe U OCOOEHHOCTH M3y4aeMoro MaTepuaia, IpuBo-
JUTCS CIIUCOK OCHOBHOM M JJOTIOJIHUTEIbHON JINTEPATYPBI.

[IpencraBiensl 3agaHusl JUIsl CaMOCTOSITEJIBHOIO HM3YyYEHHUS NPEAMETA, BAapUAHTHI KOH-
TPOJIBHBIX PabOT, UTOrOBbIE KOHTPOJbHBIE TECThI, KOTOPBIE MO3BOJIAIOT MPOBEPUTH YPOBEHB
YCBOEHHUS M3y4yeHHOro marepuasia. KOHTpoibHBIE TECTBI COAEPKAT 3a/JaHUs PA3HOIO COJEpKa-
HUS ¥ YPOBHS CIIOXHOCTH, YTO IO3BOJISET JOCTOBEPHO OLICHUTD IIOJHOTY 3HAHUM CTYIEHTOB.

[Ipexxae ueM NpUCTYNUTh K BBIIOJHEHHUIO 3aJlaHUM JJIi CAMOKOHTPOJIS, CTYAAEHTaM Heo0-
XOJUMO HM3Y4YUTh PEKOMEHIYEMYIO M0 KaXAOoH TeMe nuTeparypy. OOumuil crnucok yuyeOHOH u
y4eOHO-METOIUYECKOM TUTepaTyphl MPEICTABICH B OTJACIFHOM pa3jiene JaHHoi paboTsl. Kpome
TOTr0, B MaTepuaiax 1o NOAr0TOBKE Ja00paTOPHBIX 3aHATHH 10 KaX10M TeMe yKa3aHa OCHOBHAs
U JIONIOJIHUTEIIbHAS JIUTEpaTypa.

Y4eOHo-MeTOoAMUYECKOE 0O0ecIeYeHHe CAMOCTOATEIbHOM PadoThl CTY/ICHTOB
10 JMCIHUILINHE

KoanuecTBO 4acos,
B COOTBETCTBHHU C
HaunmenoBanmue pa3zjiesia (TeMbl) ®opMbI/BHIBI CAMOCTOSI-
TeJIbHOH PadoThI yueoHo-
TeMATHYECKUM
IVIAHOM

|. BBenenue. OcHOBHble HayuHble | MI3ydyeHne OCHOBHOW mHTepa- 16
MPUHIUIIEI U 3aKOHOMEPHOCTH TIPHU- | TYpPhI
KJIAIHOW XUMHUH N3yuenune  1OMOIHUTEINBHOU

JTUTEpaTyphI

KoncnektupoBanue  u3ydeH-

HBIX HCTOYHUKOB

IToarotoBka ortdera mo nado-

paTopHBIM paboTam

IToaroroBka K 3K3amMeHy
Il. OcHOBHBIE XUMHUYECKHE Mpou3- | M3ydyeHne OCHOBHOI mmTEpa- 28
BOJICTBA TYpbI

N3ydyenue  OMOTHUTETBHOU

JUTEpaTyphl

KoHcnektupoBanue  u3ydeH-

HBIX UCTOYHUKOB

IloaroroBka otdera 1Mo aado-

paTopHBIM paboTam

[TogroroBka K KOHTPOJIBHOMN

pabote

IToaroroBka Kk sK3aMeHy
Bcero 44

5 IPAKTUKYM IO JMCIHUTIVIMHE

Ilnan nadopaTopHbIX padoT

Ne JIaGoparopHas paboTa [IpakTukym
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1 | JIaGoparopnas paborta 1: [lpaBuna texnuku O6e3omacHocTH TipH | [1] cTp. 8
BBITTOJIHEHUH J1a00paTOpHBIX padoT. TuroBsle pacueTsl B XUMU-
YEeCKON TEXHOJOTHH. Pacyér MaTepuanbHOTO U SHEPrETHUECKOTO

Oananca.
2 | JJaboparopnas padota 2: [IpuroroBienue pabouyux pacTBOPOB [1] cTp. 8
3 | JJaboparopuast pabora 3: Omnpenenenue xéctkoctd Bonabl u e€ | [1] cTp. 98
YMSITYCHHE

4 | Jlaboparopuas pabota 4: [lomyueHue cepHOi KUCIOTHI KOHTaKT- | [1] cTp. 89
HBIM CIIOCOOOM.

5 | JlaboparopHas pabota 5: [lonyueHue ammuaka u3 a3ora Bozayxa | [1] ctp. 87

1 BOJIOpPOJIA
6 | Jlaboparopnas pabota 6: [lomyueHne aMMOHUHHOM CEUTPBI [1] cTp. 100
7 | JlaboparopHas padota 7: [lonyueHue JTErKOMmIaBKUX CTEKOI [1] ctp. 95

8 | JlaboparopHas pabota 8: Ilomyuenue HHKeneBOro MOKpwITUs | [1] cTp. 92
AIEKTPOXUMHUUYECKUM CIIOCOOOM

9 | JJaboparopHas pabora 9: KommuectBeHHOe ompeaenenue xup- | [1] ctp. 78
HBIX KUCJIOT TP OKUCJICHUH TIapaduHa

11 | Jlabopatopuas padota 10: ITonyuenue mbuia. Komuuectsennoe | [1] ctp. 79
OTIpE/ICIICHUE JKUPHBIX KUCIIOT B MBUIC.

[1] XKunkos B.B. IIpakTukyM Mo XMMHUYECKOW TEXHOJIOTHU U MPUKIATHON XUMUU: ydeOHOE T0-
cobue st ctyneHToB By30B / B.B. XKuakos. - biarosemenck: M3a-so BI'TIY, 2014. — 124 c.

JlaGopaTopnasi pa6ora 1: [IpaBuina TexHWKU 0E30MACHOCTH TPU BBHIMOJTHCHHUU J1abopa-
TOpHBIX paboT. TunoBble pacyeTsl B XMMUYECKON TEXHOJIOTUHU. PacuéT MaTepuanbHOro U 3Hep-
reTUYecKkoro danaHca.

Bomnpocs! k 3aHATHIO:

1. Beenenue. IlpaBuna moBeneHus: B 1a0OpaTOPUM XUMHUYECKOW TEXHOJIOTHH, NpaBUiIa
TEXHUKU 0€30MaCHOCTH U OKa3aHue MepPBON OMOIIH.

2. TunoBble pacyeThl B XUMUYECKON TEXHOJIOTHH.

3. Pacuér maTepuabHOTO U 3HEPreTHYEeCcKoro OagaHca.

4. Tlpaktuueckue pacxojHble KOA((UIMEHTHI, BBIXOA MPOJIYKTa, MPOU3BOJUTEIBHOCThH
anmnapara, MHTEHCUBHOCTb aIlllapaTta, yIelIbHbIE KalluTaIbHbIC 3aTPAThI

JlaGopaTopHnas pa6ora 2: [IpuroroBienue pabouux pacTBOPOB

Bonpocsl k 3aHATHIO:
1. CriocoObI BbIpaXKeHUs1 KOHIIEHTPALUK PACTBOPEHHOIO BEIIECTBA.
2. PacTBOpSI B 1aOOpaTOpHBIX paboTax MpakTUKyMa.

JlabopaTopnasi paGora 3: OnpezneneHue ;kECTKOCTH BOJBI U €€ yMATYEHNE

Bomnpocsl k 3aHATHIO:

1. Boga B XuMU4€CKON TPOMBIIIIIEHHOCTH. XapaKTEPUCTUKA IPUPOAHBIX BO.

2. [ToaroroBKa MpOMBIIUICHHON BOAbI. OUHCTKA MUTHEBOU BOJIBI.

3. Ceipbé, ero Buabl, Kiaccuukanus, MOATOTOBKA ChIpbs. [IpuHIMN parMoHaIBbHOTO UC-
M10JIb30BAHUS CHIPBA.

4. Buzabpl 1 MCTOYHHUKH 3HEPTUHU, IPUMEHSAEMbIE B XUMUYECKOW MTPOMBIIIJIEHHOCTH. DHEP-
rO€MKOCTh XMMHUKO-TEXHOJIOTMUECKUX MPOIeccoB. PanioHaabHOE UCTIOIB30BAaHUE SHEPTHUH.

JlaGopaTopHas paGora 4: [lomyyeHne cepHON KUCIOTHI KOHTAaKTHBIM CIIOCOOOM.

Bomnpocsl k 3aHATHIO:

1. Cepnas kucnora, €€ cBOWCTBa, copTa, NpuMeHeHue. ChIpb€ CEPHOKUCIOTHOIO MPOU3-
BojicTBa. CrToCcOOBI TPOU3BOACTBA CEPHON KHCIIOTHI.

2. [Tomyyenue okcuaa cepsl (IV). OOxur kordeana Kak mpuMep reTeporeHHOro Hekara-
JUTHUYECKOTO TIporiecca. THITbI 00KUTOBBIX TICUCH.
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3. Oxucnenue okcuma cepsl (1V) kak npumep 00paTUMOro reTeporeHHOro KaTatuTHYecKo-
ro mnpouecca.

4. Xemocopouus okcuaa cepbl (V). [lpuHiunuanbHas cxema IpoU3BOJICTBA CEPHOU KHUC-
JIOTHI KOHTAKTHBIM CIIOCOOOM M3 KOJIYE/IaHa.

5. OcoOeHHOCTH TPOHM3BOJACTBA CEPHOW KHUCIIOTHI MO «KOPOTKOH CXeMe» U CIIOCOOOM
«MOKpOro katanu3a». OCHOBHbIE TEHJCHIMU B PA3BUTHUH CEPHOKHMCIOTHOIO IPOU3BOCTBA.

JlabopaTopnas paGora 5: [lonydyeHre aMMuaka U3 a3ora Bo3ayxa U BOAOPOJa

Bomnpoce! k 3aHITHIO:

1. CoenvHeHus a30Ta, X 3HAYEHME JJI1 HAPOAHOIO X034icTBa. [IpOMBIIIIEHHBIE METOBI
CBs3bIBaHUsA a30Ta. ChIpbE B IPOU3BOACTBE aMMHUAKa.

2. CuHTe3 aMMHaKa KaK MpUMEp KaTaJUTUYECKOr0 TeTepOTeHHOro rnpoiiecca. TeopeTrye-
CKHME OCHOBBI CHHTE3a.

3. IIpousBoacTBo amMMmuaka. [IpyHuMnuanpHas cxema NPOU3BOACTBA IIPU CPEAHEM JlaBiie-
HUU.

JladopaTropnasi padora 6: [lonryueHrne aMMOHUIHOM CENUTPHI

Bonpocsl Kk 3aHATHIO:

1. Ponp MuHEpanbHBIX yIOOpEHUI M CPEICTB 3aIIUTHI PACTCHUN IS HAPOJHOTO XO3si-
ctBa. Kimaccudukanus u xapakTepucTiKa MUHEPaIbHBIX YAOOPEHUN.

2. Crioco6wr momyuenus cosed. [IpousBoactBo kapbamuga. [lpuHnUnmanpHas cxema mpo-
M3BOJICTBA KapOamMuaa.

3. A3zotHble yo0openus, ux kinaccudukanus. [I[porn3BoacTBO aMMOHUITHOM CEIUTPHI.

4. Kanuiineie ynoopenusi. ®U3nKko-XxuMUYECKHE MPOLIECCHI UX TOTYyYCHHUS.

5. @ocdopHbie ynoOpeHus, ux kiaccudukanus, ceipb€. [Ipon3BoACTBO MPOCTOrO M JABOM-
Horo cynepdocdara.

6. buoxuMuueckue nNpou3BOCTBa, X POJib B HapogHOM xo3siicTse. [IpousBonctso BBK.

JlaboparopHasi padora 7: [loiyueHue JIETKOIIaBKUX CTEKOJ

Bonpocsl K 3aHATHIO:

1. Cunukatsl. Knaccuduxkanus, cblpb€, TUIIOBBIE TEXHOJIOTHYECKHE MPOLIECCHl IPOU3BOI-
CTBa CUJIMKATOB.

2. IIpou3BOJCTBO CTPOUTENILHBIX MaTEPUAIIOB: U3BECTH, KUPIHYA.

3. Orneymnopsl. OCHOBHBIE BHJIBI OTHEYITOPOB, TPUHITUIIBI X TTOTYYEHHS.

4. TTpou3BOJCTBO MopTiaHALeMeHTa. PU3NKO-XUMHUYECKHE MPOLIECCH U MPUHLUIHATIbHAS
CXeMa IIPOU3BOJICTBA.

5. Crexno. Cocras, crpoenue, knaccudukanus crékoi. Bapka crexia. IlepepaboTka cTek-
na.

JlabopaTopnas padora 8: [losryueHne HUKENEBOrO MOKPBITHS dJIEKTPOXUMHUYECKUM CIIO-
coOom

Bonpocs! Kk 3aHATHIO:

1. Ceipbé uBerHoit u u€pHoil MeTasTypruu. OCHOBHBIE TTOKa3aTeNU ChIpbs. [lepcriekTHBEI
pa3BUTHS IBETHON M YEPHOU MeTaTypruu B AMypcKoil obnacTu.

2. UyryH, ero XapakTepuCTHKa. Y CTPOHCTBO JOMEHHOM rmeun. JJOMeHHBIH ABOP.
Cranb, xapakTepucTika cranu. Mapku ctanu. OTJIMYMe CTalau OT YyryHa.
XUMUYECKHE MPOIIECCHI, JIKAIUE B OCHOBE MMPOU3BOICTBA CTAJIH.
ATIOMUHUH, CIJIaBbI HA OCHOBE alIOMUHUSA. CBIpBE JIJ1s1 MPOM3BOACTBA ATFOMUHUS.
[Tonyuenue rimHo3EMa: a) ciocoboMm baiiepa; 0) CyXuM MIETOYHBIM CIIOCOOOM.
XHUMHYECKUE TIPOLECCHI JIEKTPOJIN3A B IPOU3BOJICTBE ATIFOMUHHS.
VYerpoiicTBO 1 paboTa IEKTpoIu3epa ¢ 000XKEHHBIMIA aHOJAAMH M CaMOOOKUTAIOIIIN-
MUCS aHOJaMH.

Jladoparopnasi padora 9: KonnuecTBeHHOE ompe/ielieHUE XKUPHBIX KUCIOT MPU OKUCTIe-
HUU napaduHa

Bomnpoce! k 3aHATHIO:

N kW
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1. IIpoMbILITIEHHBIH OPraHUYECKUI CUHTE3, €0 Pa3HOBUIHOCTU U ChIpbE. CHHTE3BI HA OC-
HOBE OKCHJOB YIJIEPOJA, AIKAaHOB, AJIKCHOB W JPYIHX YIJIEBOAOPOAOB. THIIOBBIE XMMMKO-
TEXHOJIOTMYECKHUE IIPOLIECCHI, IPUMEHSEMbIE B OPTAHUYECKOM CUHTE3E.

2. IIpou3BOACTBO METAHONA U3 CHUHTE3-Ta3a. TeOopeTH4eCKre OCHOBBI M ITPUHIMIIAAIbHAS
CXeMa IIPOU3BOJICTBA.

3. IIpomsblnieHHbIE CIOCOOB! TPOM3BOACTBA TaHoNA. [IpuHIMNIMaIbHAsA cXemMa POU3BO/-
CTBa 3TAHOJIA THAPATALUEN STUIICHA.

4. IlpousBoactBo OyraaueHa - 1,3. XuMu3M U NpUHLMIIHAIBHAS CXeMa Ipolecca Mpou3-

BOJCTBA.

Jladoparopunasi pa6ora 10: Ilonyuenue mputa. KomnyecTBeHHOE OIpeneiCHUE KUPHBIX
KHCJIOT B MBLIIE.

1. CuHTETHYECKHE MOIOIIIUE CPEICTBA.

2. Me1no. Bujgl, cBoiicTBa.

3. ®U3UKO-XUMUYECKUE OCHOBBI CTHPKH.

4. IIpon3BOACTBO CUHTETUYECKUX MOIOIIIUX CPEJICTB.

6 IMJAKTUYECKHUE MATEPHAJIBI U1 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

6.1 Ilepeyens KOMIIETEHIHIA ¢ YKa3aHHEM 3TanoB UX JopMHUPOBAHUS B NMpolecce 0CBOCHHA
AUCHMILTUHBI

HNunexc
KOMIIeTe
HIUU

OnenouHoe
CpeacTBO

Iloka3zaTeau
OLICHUBAHUSA

Kpurepun onenuBanuns
c()OpMHPOBAHHOCTH KOMIIETEHIN I

YK-1
OIIK-8
[1K-2

OrTuer no na-
O6opatopHOit
pabote

Hwuskuit — Heynosiie-
TBOPUTEJIBHO

CTaBUTCS, €CIIU JOMYIIEHBI CYIIECTBEHHBIE
omuOKH (B X0Jie IKCIIEPUMEHTA, B 00bsIC-
HEeHHH, B oopmiieHun paboOTHI, MO TEX-
HUKEe Oe30macHOCTH, B paboTe c Bellle-
CTBaMHU W NHpuOOpamu), KOTOpbIE HE HC-
MPaBJISAIOTCA JaXe MO0 yKa3aHWIO IPero-
JaBaTesl.

IToporoseiii — yno-
BIIETBOPUTEIIEHO

CTaBUTCS, €CJIM JIONYIIEHbl OAHA-IBE CY-
LIECTBEHHbIE OLIMOKU (B XOJA€ JKCIEpH-
MEHTa, B 00bSICHEHUH, B OOPMIIEHUHU pa-
0O0TBI, IO TEXHHKE OE30MMacCHOCTH, B pado-
T€ C BEIIeCTBAMU U MpHOOpaMu), KOTOPbIE
HCIIPABIISIOTCS C TOMOIIBIO MTPEenoiaBare-
Js1.

ba3oBblii — x0po1110

a) paboTa BBIMOJHEHA TPABWILHO, 0€3 Cy-
IIECTBEHHBIX OIIHOOK, C/IEaHbl BEIBOJIBI;

0) IOTYCTUMBI: HETIOJTHOTA MPOBEICHUS WIIH
oopmIleHHsI HKCIIEPUMEHTa, OJHA-/IBE He-
CYIIECTBEHHBIC ONIMOKH B MPOBEICHUH WITH
oopMICHUN SKCIEPUMEHTa, B TMpaBUIIaX
paboThI ¢ BelecTBaMu ¥ NpubopaMu

BrIcokuii — OTIIMYHO

a) paboTa BBHIMOJHEHA MOJHO, MPAaBUJIBHO,
0€3 CyYIIECTBEHHBIX OIIMOOK, CIETaHbl BbI-
BO/JIBI;

0) PKCIEPUMEHT OCYIIECTBIICH IO TUIAHYy C
Y4€TOM TCXHUKHU 6C3OH3CHOCTI/I " IpaBuil
paboTHI ¢ BENIECTBAMH U TTPUOOPAMU; B)
HMCIOTCS OPraHU3allMOHHBIC HABLIKN (HOI[-
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JICPI)KUBACTCSI YACTOTa pabOYero Mecra H
MOPSIZIOK Ha CTOJIe, SKOHOMHO HCIIOIb3YIOT-
Csl peaKTHUBBHI).

Huzkuii — 10 60
OaIoB (HEYI0BIIC-
TBOPUTEIIHHO)

IToporogsrii — 61-75
0aioB

3a BEpHO BBIOJHEHHOE 33aJaHUE TECTHPY-
eMBIH IOJy4aeT MaKCHMaIbHOE KOJIYe-
CTBO 0aJlIOB, IPEYCMOTPEHHOE JUISl ATOTO
3a/1aHuMsl, 32 HEBEPHO BBINOJHEHHOE — HOJIb
6amtoB. Ilocne MpoXoXKAECHUST TecTa CyM-

OIIK-8 (YIOBJIETBOPUTEIb- | MUPYIOTCS PE3Y/IbTaThl BBIIIOIHEHUS BCEX
I1K-2 Tecr HO) 3a/IaHH .
BazoBelii — 76-84 | [loncuutbiBaeTcs MNPOLEHT  MPaBUIBLHO
6ayI0B (XOpOIIIO) BBITTOJIHCHHBIX 3aJaHUM TE€CTa, TOCIIE Yero
Bricokuii — 85-100 3TOT MPOLEHT NEPEBOJUTCS B OLIEHKY, PY-
0aJlIOB KOBOJICTBYSICh YKa3aHHBIMU KPHUTEPUSIMHU
(oTIIMYHO) OLICHUBAaHMUI.
Huzkuil — HeyjoBiie- | JOMYCTHII YUCIIO OMIHUOOK U HETOUETOB
TBOPHUTEIBHO PEBOCXOIAIIEe HOPMY, IPU KOTOPOH
MOET OBITh BBICTABJICHA OIICHKA <«3»
[Toporossrii — €CJIM CTYJEHT MPaBUIBHO BBIMOJHUI HE
YIOBJIETBOPUTEILHO | MEHEE IMOJOBUHBI PabOThl WIIM JOMYCTHIL:
He Oosiee JBYX IpyObIX OMIMOOK; WM HE
Oosee onHOI rpyOoil U ogHON HerpyOou
OIIMOKH M OJTHOTO HEJ04YEeTa; WiIu He Oosee
YVK-1 JIBYX-TPEX HETrpyOBIX OLIMOOK; MIU OJHOU
OIIK-8 KoHTpoIbHAs HerpyOoil omMOKH M TPEX HEJOUYETOB; WU
TK-2 paGota IPU OTCYTCTBUU OIIMOOK, HO TIPU HAJTHYUU
YETBIPEX-TISTH HEAOUYETOB.
ba3oBbIil — XOpOIIO | CTYIEHT BBIMOJHUI PabOTy MOJHOCTHIO,
HO JIOMYCTHJI B HeH: He Oosee OgHOM He-
rpyOoil OmMOKK U OJHOTO HeIoYeTa WU
He 0oJiee IBYX HEJIOUETOB
Bricokuii — oTaudHO | paboTa BhIONHEHa 0e3 OMIMOOK, YKa3aHBI
BC€ pacyeTHbIe (hOPMYJIIbI, €AUHULIBI H3ME-
penusi, 6e3 OmuOOK BHITIOJHEHBI MaTeMa-
TUYECKHUE PACUETHI
Huzknii — JOTYCTUJT YHCJIO OIMMOOK W HEJ0YETOB
HEY/I0BJIETBOPH- MPEBOCXOIAIIEE HOPMY, NPU KOTOPOM MO-
TEJILHO ’KeT OBITH BBICTABJIEHA OIlEHKA «3»
[Toporossiii — CTYJIEHT NPAaBWJIBHO BBIMOJHUI HE MEHEE
YIOBJIETBOPUTENHHO | MOJOBUHBI PAOOTHI MM JOMYCTUI: HE 0O-
Jee ByX rpyObIX ommOOK; win He Ooiee
YK-1 OJIHOM TpyOoil U 0HON HerpyOoil ommnoKu
OIIK-8 Y4eOHsle 3a- ¥ OJIHOTO HEeJoueTa; WM He Oolee JBYX-
[1K-2 Ja4n TpeX HErpyObIX OIIMOOK; WM OJHOW He-

rpy0oii ommMOKH M TpeX HeI0YEeTOB; WU
IIPH OTCYTCTBUHU OIIKUOOK, HO MPHU HATMYUH
YETBIPEX-TISITH HEJJOUETOB.

ba3oBblii — x0po1110

CTYZICHT BBITTOJHWII Pa0OTy MOJIHOCTHIO, HO
JIONyCTUJI B HEW: He Oosiee OAHOM Herpy-
00i1 omMOKM M OOHOIO HEmodeTa WIA HE
0oJiee TBYX HEAOYETOB
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Bricokuii — paboTta BBITIOJIHEHA 0€3 OIMIMOOK, YKa3aHbI
OTJIMYHO BCE pacyeTHbIC POPMYJIIbI, SAMHHUIIBI H3Me-
peHus, 0e3 omuOOK BBITTOJIHEHBI MaTeMa-
TUYECKUE PACUCTHI

6.2 Ilpome:kyToUyHAsl aTTECTALUS CTYACHTOB MO IMCUHUILIHHE

[IpomexxyTouHast arTecTalusl SABISIETCS POBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHUU CTY-
JICHTOB, TPUOOPETEHHBIX B MPOLIECCE M3YYCHUS TUCHUIUIMHBL. DOpMOI MPOMEXYTOUHOM arTe-
CTallMU 10 NUCLMILINHE SBIISIETCS 3K3aMEH.

s ouleHMBaHUsL Pe3yJbTaTOB OCBOCHUS JAUCIHUIUIMHBI TPUMEHSIOTCS CIEAYIOIINE KPUTE-
pHUU OLICHUBAHUS.

Kputepun oneHnBaHus YCTHOIO OTBETA HA IK3aMeHe

Ounenka «5» (OTJMYHO) CTABUTCS, €CIIU CTYICHT:

1. IOJHO PacKpHITO COJIepKAHNE MaTepruana OuieTa;

2. maTtepuall M3J0KEH TI'PaMOTHO, B OIPEACIICHHOW JIOTMYECKOM IOCIIE0BAaTEIbHOCTH,
TOYHO HCIIOIB3YETCS] TEPMUHOJIOTHS;

3. MOKa3aHO yYMEHUE WJUIFOCTPUPOBATH TEOPETUUECKHUE MOJOKEHHUSI KOHKPETHBIMU MPUMeE-
paMu, IPUMEHATH UX B HOBOM CUTYallUH;

4. IpOEMOHCTPUPOBAHO YCBOEHHUE PaHEe M3YYEHHBIX COIMYTCTBYIOLIUX BOIPOCOB, Cop-
MHPOBAaHHOCTb M YCTOMYMBOCTh KOMIIETEHIIMH, YMEHHI U HABBIKOB;

5. OTBET MPO3BYUYaAI CAMOCTOSATENBHO, 0€3 HABOSAIIUX BOIIPOCOB;

6. IOMYIIIEHBI OJJHA — JIB€ HETOYHOCTHU MPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIPOCOB, KOTO-
pbI€ UCTIPABIISAIOTCS O 3aMEYAHUIO.

Ouenka «4» (X0poI1110) CTaBUTCS, €CIIU:

OTBET CTY/ICHTA YIOBJIETBOPSET B OCHOBHOM TPeOOBAHMSIM Ha OLEHKY «5», HO IPU STOM
MMeeT OJINH U3 HEJOCTATKOB:

1. B U310KEHUH TOMYIIeHBI HeOobIue mpoOesbl, He HCKa3UBIINE COACPKAHUE OTBETA,;

2. IOMyIIEHBl OUH — JIBAa HEJOYETa MPHU OCBEUICHUN OCHOBHOTO COJCpP)KAHUS OTBETA, HC-
MIpaBJICHHBIE 110 3aMEUYAHUIO K3aMEHATOPA;

3. nomymieHsl omuoKa win 0osee ByX HEIOYETOB MPU OCBEIICHUU BTOPOCTEIIEHHBIX BO-
MIPOCOB, KOTOPBIE JIETKO UCTIPABIIAIOTCS MO 3aMEYaHHUIO SK3aMEHAaTopa.

Onenka «3» (y10BJ1eTBOPUTEIbHO) CTABUTCS, €CIIU:

1. HeMmoNHO WM HEMOCIEIOBATEeIbHO PACKPHITO COJEp)KAHUE MaTepHala, HO MOKa3aHO
o0111ee MOHUMAaHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUYHBIC ISl TabHEUIIEro
YCBOEHUSI MaTepuana;

2. IMENUCh 3aTPYIHEHUS WM JOMYIICHBI OITMOKU B ONMpEAENCHUH MOHATHH, UCTIOIh30Ba-
HUU TEPMUHOJIOTHH, UCTIPABIIEHHBIE TIOCIIE HECKOJIBKUX HABOISIIUX BOIPOCOB;

3. IpU HEMOJIHOM 3HAHWUU TEOPETUUYECKOT0 MaTepuaa BhIABIEHA HeJocTaTouHas chopmu-
POBAaHHOCTH KOMITETCHIIMI, YMEHUN W HABBIKOB, CTYJICHT HE MOXKET MIPUMEHUTh TEOPHIO B HOBOM
CUTYaIH.

Ouenka «2» (HeyA0BJIETBOPUTEJIbHO) CTABUTCS, €CIIH:

1. He pacKpBITO OCHOBHOE COJIEpKAaHUE YUeOHOTO MaTepraa;

2. oOHapy>KeHO HE3HaHWE WM HENMOHMMaHWEe OoJbleld WM HanboJiee BAKHOW YaCTH
y4eOHOT0 MaTepuana;

3. IOMyIICHBI OMTUOKH B ONPECICHUH TTOHATHH, TIPU UCTIOJIb30BAHUN TEPMUHOJIOTHH, KO-
TOpPbIE€ HE UCITPABJICHBI [1OCJIE HECKOJIBKUX HaBOSIIUX BOIPOCOB.

4. He chopMUpOBaHBI KOMIIETCHITUN, YMEHUSI K HABBIKH.

6.3 TunoBble KOHTPOJILHBIE 3a/IaHUS
TpeodoBanus Kk popme oTyeTa Mo Ja6opaTopHO padore

OT4er AOKEH CoJepKaTh Ha3BaHUE, IeNb padOThHI, ONMCAHUE X0Ja PaOOThI, CXEMBI MPH-

OOpOB, pacueTsl, TAOIHILY, TpaQUKHU 3aBUCUMOCTH, BBIBO/I.
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IIpumep TecTOBOIrO 3a1aHUA
Yacts A
Jlnst ynaneHusi KapOOHATHOM KeCTKOCTH HCIOJIL3YIOT FAlIeHYI0 H3BECTh, COY, eAKHI1

HaTp, TpuHaTpuiidochar. Kakoe n3 Ha3BaHHBIX BelIECTB OKaeTcsl HauboJee IPPhekTuB-
HOCTb, €CJIM B3Th UX O/INHAKOBBIE KOJIU4YecTBA?

4.

1) uzBects;

2) Tpunartpuiidocdar;

3) eaxuii HATP;

4) cona.

Yro Takoe KOKcOBaHue?

1) pa3znoxkeHue TBepI0TO TOILIMBA B MPUCYTCTBUHU BO3ayxa npu temieparype 1000°C;
2) pasnoXKeHHe TBEPIOTO TOTUIMRBA O6e3 gocTyna Bo3ayxa mpu temmeparype 1000°C u Boite;
3) HarpeBaHuE TBEPAOTrO TOIJIMBA B IPUCYTCTBUU T'a30B npu Temmneparype 1000°C;

4) narpeBanue TBeporo Toruusa 10 Temieparypsl 1000°C B Toke a3ota

B kakux anmaparax ocyuecTBJ/isieTcsl IIOIJIOIeHHe AMMHAKa U3 KOKCOBOIo ra3a?
1) B ckpyObepax;

2) B peKTU(UKAIMOHHBIX KOJIOHHAX;

3) B XOJIOAMIBHUKAX HEMOCPEICTBEHHOTO JICHCTBUS;

4) B carypaTopax.

Kakoii n3 nosry4aemMbIX NPOAYKTOB COCTABJIACT HAMOOJIBIIYI0 MACCOBYIO A0JIK0 NIPH

KOKCOBAaHHM TBEPIAOIo TOonmJIMBa?

1) KOKCOBBIA ras3;

2) KaMEHHOYTOJIbHAsl CMOJIa;

3) KOKc;

4) HagCcMoOJIbHAs BOJA.

OmnpenesinTe BHYTPEHHIOI0 CTPYKTYPY CTEKJIA.
1) TBep10€ KpUCTATIINYECKOE TEINO;

2) pacTBOp ¢ OOJIBLION BA3KOCTHIO;

3) mepeoxJakIeHHBIN pacIliaB;

4) oxnaxkaeHHas )KUJIKOCTb.

B kakux nme4yax BapsiT CTeKJ0?

1) kamepHBbI€;

2) BNeKTponeyn;

3) pereHepaTUBHBIE;

4) TpyOuartsle.

Yro Takoe 0eToH?

1) cmech IeMeHTa ¢ BOJIOM U HAallOJHUTENIEM;
2) cMecCh U3BECTH C BOJIOM U TIECKOM;

3) cMech 1IeMEHTa ¢ BOJIO M U3BECTHIO;

4) cMech U3BECTHSIKA C TUIICOM.

Kakmue cragum oTcyTCTBYIOT IIPH «KOPOTKOIN» cXeMe IIPOU3BOJICTBA CEPHOI KHCI0ThI?
1) 0OxHr KOTUEIaHa;

2) nornomienue SO2 BOOM;

3) crenuanabHasi OUYHUCTKA;

4) oxJaXKJIeHWe B KOHTAKTHOM armapare.

9.

YTo MOHMMAKT MO/ TEPMUHOM «IIUPKYJIAIUOHHBIH ra3»?

1) a30TOBOZIOPOAHAS CMECH C OCTATKOM aMMHaKa, BO3BpaliaeMasi B CHCTEMY;
2) aMMHUaK ¢ HE3HAYUTETIHFHOU MPUMECHIO a30Ta U BOJIOPO/A;

3) a30T u BOAOPOT;

4) aMmMuax.

10. Kakum cniocooom otaensiercss KCl or NaCl npu noJsiyyeHuu ero u3 cujibBUHUTA?

1) ¢riotanus u n30upaTebHOE PACTBOPEHHE NIPU HArPEBAHUY;



11.

12.
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2) rpaBUTaIMOHHOE OOOTaIlEHHE;

3) aacopOrus;

4) 5KCTpaKIHUA.

Kakum cioco60oM mosiy4aT aJlOMUHUH B POMBIILJIEHHOCTH ?

1) BoccTaHOBJIEHUE OKCHUIA AIFOMUHUS BOJOPOIOM;

2) SIEKTPOJIUTUYECKHI;

3) MeTaIIOTEPMUYECKUI;

4) nupoMeTaUTyPTUYECKHH.

Kaxkoii n3 nepeuncjieHHbIX HUKe MPOLECCOB SIBJISETCA NPUMEPOM reTepOreHHOro Heoo-

PATHMOI0 YK30TEPMUYECKOT0 mpoiecca?

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.
24.

25.

1) cunTe3 ammuaka;
2) okucnenue SO2 B SO3;
3) 00HUT CEPHOTO KOJIYeaHa;
4) cxxUraHue cepel.
UYro Ha3bIBaETCHA PACXOAHBIM K03 dunueHTom?
1) pacxo Ka)XA0Tro BUJA ChIPbsl, OTHECEHHBIHN K €IMHUIIE 1EJIEBOTO MPOAYKTA;
2) Macca roToBOro MPOAYKTa;
3) pacxoJ1 OTHOTO BH/Ia CHIPBS IO OTHOLICHHIO K APYTOMY
Kakoii npoayKT Ha3bIBalOT KHUTPOOJIEYyM»?
a) cMech a30THOM KHUCIIOTHI C CEPHOM;
0) cepHasi KHCJIOTa, HACBIIIIEHHAs OKCHJIAMH a30Ta;
B) a30THAs KHCJIOTA, HACBIIIEHHAs: AuMepoM okcua azoTa (N20s);
') pacTBOP OKCHJIOB a30Ta B a30THOW KUCIIOTE.
Kaxue npoueccsl mpouCcXoasiT MPH BapKe cTeKJa?
a) XUMUYECKHUE;
0) GU3NKO-XMMHYECKHE;
B) TEPMUYECKHUE;
r) ¢puznyeckue.
Yacrs B
Yem ompenensercs o01as CKOPOCTh XMMUYECKOT0 Ipoliecca B peakrope? B kakux obnacTsx
MOJKET MPOTEKaTh XUMUKO-TEXHOJIOTHYECKUH TIporiecc?
[To kakuM mpHU3HAKaM KJIACCU(PUUUPYIOTCS peakluH, JeKallue B OCHOBE XUMHKO-
TEXHOJIOTHYECKOT0 mporiecca’?
Yo Ha3pIBaIOT KOHTAKTHBIMU MAacCaMH, KAKOB UX COCTaB?
Uro Ttakoe TexHosornyeckas cxema npouecca? Kakumu MoOryr ObITb  XMMHKO-
TE€XHOJIOTHYECKHE CUCTEMBI?
UTo Ha3bIBAIOT TEXHOJIOTUYECKUM PEXUMOM U ITapaMeTpaMH 3TOro pexxuma?
Yacrs C
CocTaBuTh MaTepUATIbHBIN OallaHC CHHTE3a aMMHUaKa U3 YUCTON a30TBOJOPOJHON CMECH, €C-
11 BeIXo[ cocTaBisieT 95%. OrBer: m N2 — 0,876T; m Hz — 0,186 .
Paccuuraiite pacxoaHbli KO3 (OULIUEHT cephl ISl MONTy4YeHUs 1T cepHON KUCTIOTHI, €CIH T10-
Tepu cocTaBisAoT 7%. OTBer: 349,35 T.
Yro Takoe BbIxox nmpoaykra? Kak ero onpenenuts?
[Tpu snexTponuse xaopuna Hatpus mpu cuiie Toka 1500 A B Teuenue 36 yacoB ObUIO MOITY-
4yeHo 67,94 xr xyopa. OnpenenuTs BBIX0O 10 TOKy. OTBet: 95,1%
IToueMy npu OKHMCIEHUU TUOKCUA CEPBI B TPUOKCH]] CEPBI CTPEMSITCS ITOAIEP)KUBATH TEM-
nepatypy B npenenax 450-500°C? [Touemy He MPUMEHSIOT O0Jiee BEICOKYIO TEMIIEpaTypy,
HECMOTpS Ha TO, YTO CKOPOCTh PEAKIIMH 3HAYUTEIILHO YBEIMUNBAETCS?

BapuaHT KOHTPOJIBHOI padoTHI
KontpoabHnas padora: (MarepuanbHbIii 0anaHC; CHIPbE; BOIA).
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1.CymmapHas peaxiusi moiydeHus: quBuMHMIA 1o crocoOy C.B. JleGeneBa BbIpaxkaercs
ypaBHEHUEM

2C2HsOH—CH=CH—CH=CH> + 2H20 + Ho.

Beixon auBuHuna cocrasisier 80%. BriuucianTe, CKOJbKO KI' JUBUHWIIA MOKHO TOJYYUTh
13 2000 M3 96%-ro criupra (p = 80,0 kr/m°). (OtBet: 72,12 T).

2. Iex xapOuaHbIX cMoi Ha | T mpoxykimu pacxoayer 30 M° 060poTHO# BoIbl. Beramcim-
T€ TOJOBYIO MOTPEOHOCTH IIeXa B XJIOpe IS MPEIyNpexaACHUs 0O0pa3oBaHUs OMOIOTUYECKOU
IUICHKH B TEIJIOOOMEHHBIX aliapaTax, eciy J103a Xjopa 8 Mr/j, ero mpou3BOJCTBEHHbIE TOTEPU
— 12%. IlepuoaruHoCcTh OOPAOOTKH ABa pas3a B TOJ, a Mpou3BoAuTenbHOCTh 1exa 9000 1/r. (Ot-
BeT: 484 T).

Y4eOHble 3a1a4n

1. B anmapat ans KOHBEpCUU METaHa C BOJISIHBIM ITApOM MOJA0T UX CMECh B COOTHOIICHUU
1:3. Onpeaenuth NPOIEHTHBIN COCTAaB cMecH, eciiu popearuposaino 50% cmecu.

2. Onpenenuth Maccy KaJdbLMHUPOBAHHOM cofpl, conepxkamend 10% npumeceid, koTopas
HeoOxoauma s mpou3BoacTBa 109,1 kr xpycranpHOro crekia cocraBa NaxO ¢ 3PbO ¢ 6SiO2

3. s cxuranus 20 1 cmecu nponaHa u OyraHa uspacxonoBaHo 124 i kucnopoaa. Ompe-
JIETIUTh MPOLEHTHBIN COCTaB CMECH.

4. Kakyro maccy 65% a30THON KHCIIOTBI MOKHO ITOJIyYUTh MOXHO ITOJIYYUTh U3 2 T aMMHU-
aKa, €CJI BBIXOJ] MPOAYKTa OKUCIIEHUS B KOHTAKTHOM arrnapare coctapisieT 98%, a BBIXO/ KHC-

JIOTHI B NIOTJIOTUTEJIBHBIX KOJIOHHAX cocTaBisieT 95% ?
21x2+63+0,98 0,95

NH3 HNO3 X ------mmmmmmmmmmme oo =691
1763 17

69T1----- 65% 6,9 « 100

X ==--- 100% x = -======-==------ =10,615T

65 Otset: 10,615 T.

5. Cxonpko cypuka PB3Os, O0pHOI KHUCIOTHI U KBApIIEBOTO MIECKA HA/IO B3STh JIJIsl U3TOTOB-
nenus 10 T crexia cocraBa PBO — 84%, B203 — 11,5%, SiO2 — 4,5% ?

6. Kaxyro maccy 77%-Hol cepHOIl KHUCIOThI MOXHO MOJIY4YUTh U3 1 T KoduegaHa, coaep-
xartero 10% npumeceid, ecinu creneHs BeIropaHus cepel coctasisieT 97% ?Orser: 1909,09 T.

7. Haititn 06beM ammuaka, KOTOPBIM 00pa3yeTcs Mpu OJHOKPATHOM IPOXOKJICHUU UYepes
KOHTAaKTHBIM anmnapar cMmecH, cocrosimend u3 140 kr azora u 45 Kr BogopoJa, €ciii BBIXOJ IIPO-
nykta cocrasiser 20%.

8. CocTaBbTe MaTepUalbHbIi O6ajgaHc Mpolecca HeHTpalIn3aluy a30THOM KUCIOTH aMMHa-
koM. KonnenTpanust a3oTHo Kucinotsl — 55%, razoobpasnoro ammuaka — 100%, Hutpara am-
MoHMsI — 85%. Ilorepn aMMuaka M a30THOW KHCIIOTHI COCTABIIAIOT 110 1%.

ITpuxon Pacxon
HcxonHoe BemecTBo m, KT [TpoxyxT, motepu m, KT

HNO3 795,4 NH4NO3 (B mepecuere Ha 100%) 1000

H.O 650,8 H20 (cokoBerii map) 176,47

NHs 214,6 H20 474,33
[ToTepu NH3 2,1
[Torepu HNO3 79

Hroro 1660,8 1660,8

9. CocTaBuTh MaTepHAIbHBIN OajJaHC CHHTE3a aMMHAaKa U3 YUCTOW a30TOBOJIOPOIHON CMe-
CH, €CJIM BBIXOJ IPOAYKTA cocTaBisieT 95%.
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10. Haiitn HOpMmanpHyro KoHUEeHTpauuto 59,24%-ro pacTBopa cepHOW KucnoTel. IlnoT-
HoCTb — 1,49 r/em®.

11. CxoybKO KaJbIIMHUPOBAHHOM COJIBI, MEJIa M KBapIIEBOTO MeCKa HEOOXOAMMO B3SATh JIJIst
npou3BojcTBa 100T okoHHOTO cTekna coctaBa NaxO ¢ CaO « 6Si02?

12. Onpenenuth Maccy cynbdara aMMOHHS 1O OTHOIICHHIO K PACXOAYEMbIM KHCIIOTE U
aMMHUaKy, ecau Juisd noaydenus 1 T ero pacxoayercst 0,97 T 78%-ro pacTBopa CEpHON KUCIIOTHI U
09,27 T ammuaka.

13. Onpenenuth Maccy aMMHaKa, HEOOXOAUMYIO I TTpou3BoaAcTBa 5 T 60%-0i1 a30THOM
KHCJIOTBI, €CJIM IOTEPU aMMHUaKa COCTaBIAIOT 2,8%.

14. Onpenenuth Maccy BOJbI, HEOOXOAUMOMN JIJISI CHHTE3a 5 T KOHIICHTPHPOBAHHOM a30T-
HOM KHCJIOTBI, €CIIU MTOTEPU BOABI COCTABIAIOT 5%. Mcxonnble BemecTBa — BoAa, KUCIOPO, AU-
Mep JTUOKCH/Ia a30Ta.

15. Cmemanst 70 mi 40%-ro pactBopa u 80 mut 12%-ro pactBopa cepHoil kucnoTsl. Omnpe-
JEJIUTH MPOLEHTHYIO KOHIIEHTPALIUIO MOJIyY€HHOTO pacTBOpa.

16. Xumuyeckoe coeauHeHue — ras, coaepxammii 87,5 % yrnepona u 14,3% Bomopona,
5,25 r koTtoporo 3aHuMaer o0wveM 2,8 1. Onpenenutb CTPYKTYpHYIO (GOpMYIly, €Clid U3BECTHO,
YTO BEIIECTBO 00ECIBEYMBAECT OPOMHYIO BOY.

17. Onpenenuts BIxoJ (%) MO OTHOIICHUIO K TEOPETUYECKH BO3MOXKHOMY, €CIIU MPH MPO-
n3Bo/IcTBE 98%-HO a30THOM KUCIIOTHI Ha KaXAYI0 €€ TOHHY pacxoayetcs 0,29 T ammuaka.

18. Onpenenute maccy 10%-ro pactBopa, KOTOpbIH HeoOxoaumo nmpudaBuTh K 100 T 30%-
T'o pacTBOpa, 4T00BI 00pazoBayics 26%-HbIi pacTBOP THIPOKCHIA HATPHSI.

19. Ilpu cxxuranuu 5,76 T BemecTBa odpazoBanock 2,12 r coapl, 5,824 1 yriieKHCIOro rasa
u 1,8 r Bozbl. OnpenenuTs MOJEKYISIpHYIO (OpMYITy BEIleCTBa.

20. Haiitu maccy 96%-HO# CEpHOM KHUCIIOTBI, KOTOPYIO MOKHO IOJIYYUTh U3 60 T cepHOro
KOJIU€/IaHa, €CJIA BbIXOJ OT TEOPETUUYECKU BO3MOKHOTO COCTaBIsIeT 85%.

21.BbraucnauTh BBIXOJ MPOAyKTa (B %), €cliu Mpu MPOU3BOACTBE | T HEramieHoi M3BECTH,
conepxanuit 85% CaO, pacxoayercs 1,7 T u3BeCTHsIKA, coAepIKaiiero 6% mpumecei.

22. Kakas macca 96%-ro 3TaHOIa MOXeT OBbITh MoydeHa u3 45 M> HeTaAHOTO raza (06b-
eMHas noJis otana — 11%), ecnu morepu cocrapnsaroT 15% ?

OTtBer: 12,46 kr

23. Tpu rasupukanuy 66 Kr yris ¢ MaccoBoii Jomel yrnepoaa 55,6% momyunmu 11 m3 me-
TaHa. HaiiTu BBIXOJ MPOIYKTa OT TeopeTudecku Bo3MokHOro. OTBet: 16,06%.

24. Ilpu snexTponuse xjopuaa Hatpus npu cuie Toka 1500A B Teuenue 36 yacoB ObLIO
noaydeHo 67,94 xr xsopa. OnpenenuTs BeIXo 1o Toky. OTBet: 95,1%

25. Haitnure mMacchl UCXOMHBIX MaTEpPHAJIOB Uil TPOU3BOJACTBA 1T KapOuaa KaibIus, CO-
nepxamero 10% npumecer, ecnm anTpauuT Mapku AK cozxepxkut 96% yranepozna, a u3BecTb —
85% oxcuna kanpius. OTBeT: m (u3BecTHsIKA) = 926,47 xr; m (antpanura) = 527,34 xr.

26. 13 100 xr TexHuyeckoro kapouaa Kaiablus, cogepxamiero 80% kapouaa, nomyuunu 75
KI' YKCYCHOM KHCIOTBI. HaliTH BBIXO MPOAYKTA OT TeOpeTHIeCKH Bo3MokHOT0. OTBeT: 88,89%.

27. O6beMHas 10711 MeTaHa B MPUPOJHOM rase coctasiser 95%. Onpenenure oobeM Mo-
JTydeHHOoro aneruiieHa u3 240 1 MeTaHa, eciiu ero BbeixoJ1 coctaBisieT 60%. OrBer: 68,4 1.

28. PaccumTaiite Maccy metunanerara (oOOYHBIA MPOAYKT MPOU3BOACTBA YKCYCHOM KHC-
JIOTHI) TIOJTy4aeMOTr0 Ha YCTaHOBKE MPOU3BOAUTENHHOCTHIO 2000 KT/4 YKCYCHOM KHCIIOTHI, €CITN
BBIXOJI YKCYCHOW KHMCJIOTBHI Ha CTaJMM OKHCIIEHHs cocTaBisieT 97% Ha aneranbierujl, a B METH-
nareraT npeBpamaercs 1% aneranpaerunaa. Orser: 12,85 kr.

29. 13 TexHUYECKOTO KapOuaa Kaiblus Maccoi 20 KT MOTy4YHIIN aleTHIIeH, Py Ipomyc-
KaHUHU KOTOPOTO dYepe3 M30bITOK OpoMHON BoAbl monyuwinu 86,5 kr 1,1,2,2-terpabpomiTaHna.
Omnpenenute MaccoByto noito CaCz B TexauueckoM kapounae. Orper: 80%.

30. [Ipu B3auMozeHCTBIE 2M MOHOOKCH/IA yIepoaa U 5 M° Bojopoaa momyunmn 2,04 kr
MmeTaHosa. HaliTu BBIXO/ IPOIYKTa OT TeopeTndeckn Bo3MokHoro. OrBet: 71,4%.
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31. Haiftu Maccy aneranabAeruaa, KOTOPYI0 MOKHO MOIy4uTh U3 500 KI' TEXHMUYECKOTO
KapOuaa kaibius, coxepxkamero 10,4% mnpuMeceid, eciav BBIXOJ alleTalbJeruaa COCTaBIsSET
75%.

Otser: 231 kr.

32. Kakyro maccy MypaBbMHOM KHCJIOTHl MOKHO MOJYYUTh KAaTAIUTUYECKUM OKHCIEHUEM
420 m® mpupomaHOTO Ta3a, comepkamero 96% Merana (H.y.), €CIH BBIXOJ KMCIOTBI COCTAaBIAET
70% ?

OtBert: 579,6 xT.

33. Haittu maccy nemono3sl u 00bemM 80%-ro pacTBOpa a30THON KUCIOTHI (IIOTHOCTH —
1,15r/cm®) Heob6XoaMMBIE IS TTONYYEHHUs TPUHHTPOIEILTIONO3BI Maccoit 990 KT, eciii BHIXOJ e¢
cocTaBisieT 66,7%. OrBer: 810 kr 1emnroy1036l M 1027 11 a30THOM KUCIIOTHI.

34. Haiitu maccy gojioMuTa, cojepskamero 8% mpumeceit, He00X0IUMOTo JJIs TPOU3BO/I-
ctBa 56M% muokcuaa yrieposa, eciu BEIX0o cocTapiseT 90%. OTBer: 225 Kr.

35. B peakTop I OJTy4eHUsl BOJOPOAa MPONYCTUIN CMECh MOHOOKCH 12 YTIIiepoia U BO-
JITHOTO TIapa B cooTHOmEeHUH 1:5. OnpeneuTs MPOIEeHTHBIA COCTaB 00pa30BaBIICHCS Taporas3o-
BOIl cMecH, eClIH COJIepKaHuEe MOHOOKCH/Ia YTepoa MOCie €€ BhIX0Ja 3 KOHTAKTHOTO arrmapa-
ta coctaBisuio 10%. Orer: CO — 10%; H20 — 76,66%; CO2 — 6,67%; H2 — 6,67%.

36. IIpu npokanuBanuu 48,3 r kpucTamioruapara cyiabpara HaTpus odpazoBanoch 21,3 r
6e3BoHOM comn. OnpenenuTs COCTaB KPUCTAIUIOTHApaTa CyabdaTa HaTpusl.

OtBet: Na;SO4+ 10 H20.

37. Haiitu Maccy mMenu, BbIJCJIMBILIEICS HA KaTOJE IIPU IPONYCKaHUM Y€pe3 pacTBOP ME-
HOT'0 KyIopoca 3JI€KTPUYECKOro Toka cuiou 2,68A B teuenue 30 munyt. OTBer: 1,6 T.

38. Ilpu perumpupoBanuu 4,24 Kr >TUIOEH30Ja TOJIYYMIIM CTUPOJ, BBIXOJ KOTOPOTO CO-
ctaBun 75%. Kakyto maccy pactBopa Opoma B TETpaxJIOpUJIE YIIepoia MOKET OOECIBETHTD T0-
JTy4eHHBIA CTHPOJI, €CJIM MaccoBas 0Jisi Opoma B pacTBope cocrasiseT 4% ? Orser: 120 kr.

39. Omnpenenuth HopMyily BTOPHUHOTO aMHUHA, MAaCCOBBIE JIOJIM aTOMApHBIX yIiiepoa, BO-
JIopojia ¥ a30Ta B KOTOPOM cocTaBisaroT 61%, 15,3% u 23,7%.

OtBet: C3H9N unu CHz — NH — Cz Hs (MeTumaTUIAMEH).

40. Haiitn maccy mponumiata HaTpus, KOTOPBIM MOXKET OBITh IMOJIy4€H MPH B3aUMOJEH-
ctBum 15kr nponanona-1 ¢ 9,2 xr narpus. Orser: 20,5 kr.

41. Kakas macca ¢opmannHa MOXET 00pa30BaThCs, €CIHU UCIOIb30BaTh alIbJETU, TOTY-
YeHHBIH TPH KaTaTUTHIECKOM OKHMCIeHnH 336 M° MeTaHa (H.y) KMCIOPOJAOM BO3yXa, ECTH BBI-
XOJI IPOJIYKTa B peakinu okucienus pased 60% ? OrBer: 675 kr.

42. Haiitu 00bem 80%-ro pacTBopa yKCYCHOH KHMCIOTHI IIIOTHOCTBIO 1,070 r/mi1, KOTOpBIi
HAJI0 B3SITh ISl IPUTOTOBIIEHUS 6%-TO pacTBOpa CTOJIOBOTO ykcyca oobeMoM 200 M1 U TIIOTHO-
cteio 1,007r/M1. OTBet: 14,1 M.

43. Kakas macca 6eH301a moTpedyeTcst A nonydeHus 279 Kr aHUIMHA, €CITU BBIXOJ] €T0
cocraBiseT 75% ? Orer: 312 kr.

Bonpocsl k 3k3ameny

1. Ilonsarue u coxepxxanue Hayku «lIpukiagHas XuMus», CBS3b €€ C APYTUMHU HayKamH.
XUMHUECKasi MPOMBIIUIEHHOCTh KaK OTpacib MaTepUalbHOTO Mpou3BozcTBa. OCOOEHHOCTH OT-
paciieBoil CTPYKTYpbl XHMHUYECKOro Komiuiekca. COBpeMEHHOE COCTOSIHME XMUMHUYECKOH Ipo-
MBIILIEHHOCTH, XUMHU3aL1sl HApOAHOIO X035 CTBA.

2. Ceipné, ero Buipl, K1accupUKaIms, oomas moAroToBKa ChIpbs. [IpHHIMT parmoHab-
HOT'O HCHOJIB30BAaHUS CHIPbs. MexaHndeckue U (PU3NKO-XUMHUECKUE METOJIbl 00OTalleHus Chl-
pBAL.

3. Bujpl ¥ UCTOYHHMKM DHEPTUH, IPUMEHSIEMbIE B XMMUYECKON MPOMBIIUIEHHOCTH. DHEp-
FO€MKOCTh XUMHUKO-TEXHOJIOTHYECKUX TpolieccoB. PanroHanbHOe Kcmonb3oBanue suepruu. Ho-
BbIE BUJIbI SHEPTUU B XMMHUUYECKOM MPOMBIIIIEHHOCTH.

4. Boma B XMMHYECKOUW MPOMBINIIICHHOCTH. XapaKTepUCTUKA MTPUPOIHBIX BoA. [loaroTos-
Ka [IPOMBIIITIEHHON BO/bI. OUNCTKA TUTHEBOU BOABI.
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5. XMMHKO-TEXHOJIOTMYECKHI Tpolecc, ero crpykrypa. Kiaccupukamms XuMHKO-
TEXHOJIOTUYECKUX ITporeccoB. Opranu3anus XMMUKO-TEXHOJIOIMUYECKOT0 IIpoliecca.

6. OOmias xapakTepuUCTHKa W KJIACCH(HUKAIMA MPOIECCOB XUMHUYECKOW TEXHONMOTHH (5
IpyIII OIPOLECCOB).

7. Karanu3 B XMMHUYECKON MPOMBILIUIEHHOCTH. THUIIBI KaTaJIUTHYECKUX IporeccoB. CBOM-
CTBa TBEPJBIX KaTAJIU3aTOPOB.

8. KonrakTHble anmaparthl. Y CTPOHCTBO U MOKA3aTeNIN pabOThl KOHTAKTHBIX aIlllapaToB.

9. Tumbl TEXHOJIOIMUYECKUX CXEM, TEXHOJIOIMYECKHE M TEXHUKO-3KOHOMHYECKUE IOKa3a-
TEJIM XMMUYECKOI0 IIPOU3BO/ICTBA. bajlaHChl MPONU3BOICTBA IPOAYKIIHH.

10. Cepnas xucinora, e€ cBoiicTBa, copra, npuMeHeHHue. CbIpb€ CEPHOKHUCIOTHOIO MPOU3-
BozicTBa. Cr1ocOOBI MPOU3BOICTBA CEPHOI KUCIIOTHI.

11. TMomyuenue okcuaa cepol (IV). OGxur xKoiuesaHa Kak IpUMEpP reTepOreHHOTo HeKa-
TaJIUTUUYECKOTO Ipolecca. CKUraHUE Cepbl U CEPOBOIOPOAA IIPU IIPOU3BOACTBE CEPHUCTOrO Ia-
3a.

12. Tumbl 00KUTOBBIX MEYEH U MEYel ISl CKUTAHUS CEePhl B MPOU3BOJICTBE CEPHOM KHC-
70Tel. CnenuanbHas OYUCTKa 00KUTOBOIO Tra3a.

13. Oxkwucnenue okcuaa cepsl (IV) xak mpumep oOpaTUMOro reTepOreHHOTO KaTaluTHYe-
ckoro npouecca. Xemocop6uus okcuaa cepsl (VI). IlpunnunuansHas cxema Npou3BOACTBa cep-
HOM KHCJIOTBHI KOHTAKTHBIM CIIOCOOOM U3 KOJTUEaHa.

14. OcobeHHOCTH NPOM3BOJCTBA CEPHON KHUCIOTHI MO «KOPOTKOM cXeMme», CIocoOoM
«MOKpOro KaTtann3a». OCHOBHbIE TEHJEHIIMH B Pa3BUTUU CEPHOKUCIOTHOTO POU3BOJICTBA.

15. Coenunenus a3oTa, UX 3HAUYEHUE Ul HAPOAHOrO Xo3siicTBa. [IpoMbIlIeHHBIE METO-
Jibl CBA3BIBaHUA a30Ta. ChIpbE B IPOU3BOJCTBE aMMHUAKA.

16. Crioco6bl npon3BOACTBa a30Ta U BOAOPOAA U1l CHHTE3a aMMHUAKa.

17. Cunre3 amMMmMaka Kak IpUMEp KaTAIUTUYECKOro Ipolecca. TeopeTnyeckue OCHOBBI
cuntes3a. [IponsBoacTso ammuaka. [IpuHnunuansHas cxema MpOU3BOACTBA AMMHUAKa IIPHU Cpea-
HEM JIaBJICHUHU.

18. A3otHas kucnoTa, e€ cBOMCTBa, NpuMeHeHne. OCHOBHbIE CTaJUM MPOU3BOACTBA. Teo-
peTHYecKre OCHOBBI OKHMCIIEHUSI aMMHaKa METOJ0M N30HpaTeIbHOrO KaTaau3a.

19. IlpunnunuanbHas cxeMa MPOU3BOACTBA pa30aBIEHHONW a30THOW KUCIOTHI KOMOMHM-
POBaHHBIM METOJOM, €ro npeumyiiectBa. [Ipon3BoACTBO KOHLIEHTPUPOBAHHON a30THOM KHCIO-
TBI.

20. CriocoObl moydeHust cojicii. Poyib MUHEpanbHBIX yIOOpEHUH U CPEACTB 3alUTHI pac-
TEHUH A1 HapoAHOro Xo3saicTBa. Kiaccudukanus U XxapakTepucTUKa MUHEPaJIbHBIX yHo00pe-
HU.

21. AzotHble ynoOpeHus, ux kiaccudukanus. [I[pon3BoacTBO aMMOHUIHON CETUTPBHI.

22. Kapbamun. [IpousBonacTBo kapbamuaa. [IpuHIHMIMaNbsHas cxemMa Mporu3BOICTBA.

23. Kanwuitaeie ynoOpenus. ®PU3NKO-XUMUYECKUE MPOLIECCH] UX MOTY4YEHUS.

24. ®ochopHble ymoOpeHHs, MX KiaccUpuKams, cblpb€. [Ipom3BoacTBO TpocTOro U
nBoiiHoro cynepdocdara. IlpuHnunuanbHas cxema Nporu3BOCTBA.

25. Cumukatel. Knaccugukamnus, chIpb€, THUTIOBBIE TEXHOJOTHUYECKHE MPOIECCHI TPOU3-
BOJICTBA CMJIMKATOB. [IpOM3BOICTBO CTPOUTENBHBIX MATEPUATIOB: U3BECTH, KUPIIHYA.

26. Oraeynopbl. OCHOBHBIE BHJIBI OTHEYIIOPOB, IIPUHIIMITEI HX TIOJTy4eHus. [Ipon3BoacTBO
nopTianaueMenTa. @U3NKO-XMMHUYECKHE IPOLECCH U IPUHIUMIINAIIbHAS CXEMa ITPOU3BOJICTBA.

27. Crexno. CocraB, crpoeHme, kiaccudukanus ctékon. Bapka crekia. [lepepaborka
CTEKJIA.

28. Teoperndeckne OCHOBBI MIPOMBIIIICHHOTO 3JIEKTposin3a. KomrmuecTBeHHbIE MTOKa3aTe-
JM TIpouecca deKTponu3a. [Ipon3BoacTBo Xxj10pa U TUAPOKCUAA HATPUS METOAOM DJIEKTPOJIU3A.
TeopeTrueckre OCHOBBI 3JIEKTPOJIN3a C [uadparMeHHbIM U PTYTHBIM KaTOJaMH.

29. Mertamtyprus. Ceipb€ uépHOii U IBeTHON MeTayurypru. OCHOBHBIE CIIOCOOBI TOTyYe-
HUS METAJIJIOB.
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30. Bernas metamutyprus. [Ipou3BoacTBO amoMuHMs. MeTOIbl TOTYUYECHUSI TIIMHO3EMA.
XHMH3M Tpoliecca MPOU3BOCTBA ATIOMUHUS U MPUHIUIIHAIbHASA CXeMa ITPOU3BOJICTBA.

31. CnnaBel. CriiaBbl y€pHO M IBETHOM MeTamypruu. [IpousBoacTBo uyryna. Teoperu-
YECKHE OCHOBBI JIOMEHHOTO Tporiecca. ¥ CTPOMCTBO U paboTa IoMeHHOM nieun. [JoMeHHBIN 1BOp.

32. TIpousBozactBo cranu. Knaccudukanus u cpaBHUTENbHAsT OIIEHKAa METO/IOB BBITUIABKU
cTayi. MapTeHOBCKuUH crioco0 BBIMIIABKH CTaJIH, €r0 0COOCHHOCTH.

33. KucnopoaHo-KOHBEPTOPHBIN CIIOCOO TIPOU3BOJICTBA CTAIH, €r0 ocobeHHoCcTH. [Ipouns-
BOJICTBO 3JIEKTpOocTaiIu. TeXHOIornueckas cxema npou3BO/ICTBA.

34. TlpuHnunmuanbHas CXema IPSIMOTO BOCCTAHOBJICHUS kemne3a u3 pya. [lopomkosas me-
TaJUTyprusl.

35. Tommuso. Knaccugukarus Torms. OCHOBHBIE CLIOCOOBI epepabOTKH TBEPABIX, KU~
KHUX ¥ ra3000pa3HbIX TOIUIMB.

36. Ilepepabotka TBepmoro tomnBa. KokcoBanue. [lonykokcoBanue. YiiaBmuBaHue U Tie-
pepaboTka MPOTyKTOB KOKCOBAHHUS.

37. Tazudukanmsi TBEpAOTO TOIUIMBA. ABTOTEPMHUYECKHE MPOIECCHl. AJUIOTEPMHUYECKHUE
MPOLIECCHI.

38. Hedts. XapakTepucTika, KIacCU(PUKAIUS, TOATOTOBKA HEPTH K mepepadoTke. Ousu-
yeckue MeTonbl nepepadotku Hedru. Ileperonka Hedru. TexHomormveckas cxema MPOU3BOJ-
CTBa.

39. Xumnueckue MmeTonsl nepepabotku HehTH U HedrenpomykToB. Knaccubukauus u
KpaTKasi XapaKTepUCTHKA METOJI0B BTOPUYHOM MepepadOTKU HEPTH.

40. Tepmuyeckue crocoObl nepepadotku HedTH. [IpuHIUIIHATBEHAS CXeMa TEPMUYECKOTO
KpPEKHHTa.

41. Karanutuueckuit KpekuHr HeTu. TexHomoruvyeckas cxema mpon3BOACTBA.

42. T'a3000pa3HOe TOIIMBO. XapaKTePUCTUKA U CIOco0bl mepepaboTku. Konsepcus me-
TaHa. TexHoJornueckas cxema npou3BO/ICTBA.

43. TIpombinuteHHBIH opranndeckuii cuHTe3. Knaccupukamus u odmas XxapakTepucTuka
IIPOU3BOJICTBA MPOAYKTOB IIPOMBIIIEHHOIO OPraHUYECKOro cuHTe3a. ChIpbE. TUIIOBBIE XMMHKO-
TE€XHOJIOTHYECKHE MTPOLIECCHI.

44, Cunre3 MeTaHoJsa. TeXHOIOTHYECKasi CXeMa ITPOU3BOICTBA.

45. IIpou3BOACTBO 3TUIIOBOTO CNIUPTAa. bBUOXMMUYECKUI U TUAPOIIU3HBIN CIIOCOOBI MPOU3-
BOZACTBA. TexHoIOrnuecKas cxema ponu3BoJICTBA.

46. TIpou3BOACTBO 3TAHOJIA CIIOCOOOM KATATUTHYECKON THApATAIK dTHIIEHA. TeXHOJOo-
THYecKasi cxema MpOu3BO/ICTBA.

47. IlpousBoactBo OyraaueHa. TexHoiornyeckas cxema mpou3BO/ICTBA.

48. TIpousBoAcTBO M30IpeHa. TexHoIornuyeckas cxema npou3Bo/ICTBA.

49. TIpowmsBozacTBo ctuposa. TexHomornyeckas cxema Impou3BO/ICTBA.

50. IIpou3sBoacTBO KampojakTama. XHUMHU3M Ipoliecca.

51. CnocoOwl momydeHus aneTuieHa. TeXHOMoTuYecKasi cXxeMa MPOU3BOJICTBA alleTUIICHA
U3 KapOuaa kanpius. TexHomoruueckas cxema MpoM3BOJICTBA alleTHIIEHA U3 YIIIEBOJOPOJHOTO
CBIPBS.

52. TIpou3BojacTBO aneTanbaeruaa. TexHoaoruueckas cxema npou3BOCTBA.

53. TIpou3BoaCTBO YKCYCHOW KUCIOTHI. TE€XHOIOTHYECKasi CXeMa IMPOU3BOICTBA.

54. BricokomonekyssipHble coennHeHus. CBoiicTBa, Kiaccu(uKaluus U METO/bl MOoIyde-
aus BMC. [Momumepuszanus. Knaccudukamus u xapaktepuctuka MeTonoB. [TonukonaeHcausl.
Knaccugukaius u xapakTepucTuka METOI0B.

55. IlpomusBoacTBo memton03bl. CyabOUTHBIA CITOCOO MPOU3BOACTBA. TEeXHOIOTHYECKas
cxeMma npou3sBojcTBa. CynbhaTHbIN crioco0 Mpou3BoAcTBa. TexHoJornuecKkas cxema Mpou3Bo/I-
CTBa.

56. IIpou3BoACTBO XMMHUYECKMX BOJIOKOH. Kiaccudukanus u XapaKTepuUCTUKAa XHUMHUYe-
CcKUX BOJIOKOH. [IpuHrunuanpHas cxema mpousBojcTBa. [Ipon3BOACTBO BHCKO3HOTO BOJIOKHA.
TexHonornueckas cxema pou3BOJICTBA.
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57. IIpon3BOACTBO KalipOHOBOI'O BOJIOKHA. XMMHU3M M IPUHLUIIMAIBHAS CXeMa IIPOU3BOI-
CTBa.

58. IIpousBoxacTBo miuactuyeckux mMacc. Knaccudukanus, o0mas xapakrepuctuka. [lomm-
KOHJICHCAIIMOHHBIE TTOJIMMEPHI U IIacCTMAcChl Ha MX ocHoBe. IIponsBoacTBO (enomnactoB. Xu-
MHM3M U TPpUHIUIIHAJIbHAA CXEMa IIPOU3BOACTBA.

59. INonumMepu3aoOHHBIE MTOJMMEPHI M TUIACTMACCHL Ha X ocHoBe. [Ipon3BoacTBO monu-
sTiieHa. TexHoIornueckas cxema IpOru3BOJICTBA.

60. IlponsBoacTBO OyTaIMEeH-CTUPOJIFHOTO KaydyKa. TeXHOJIOrn4eckas cxema npoHu3BOA-
ctBa. [IponsBoncTBo pe3unsl. [IpuHIHMNManbHas cxeMa Ipou3BOACTBA.

CnucoK TepMHHOB (PacCMOTPeThb K IK3aMeHY)

1. AGcopOrus 19. IIpomoTopsl

2. AncopOuus 20. Peakrop

3. babouTsl 21. Pextudukamnms

4. BaitnacupoBaHue 22. PexynbTuUBaLUs

5. Bap6orupoBanue 23. Pexynepamus

6. bartapes 24. Cunrtes-ra3

7. Tazudukarnus 25. Ckpy00ep

8. IN'maponmsar 26. TexHOJOTHYECKHI peKUM

9. I'poxot 27. Tperepsl (HOCHTEH)

10. Jle3unTerparop 28. deHomnacTbl

11. Honwuts 29. depmenTep

12. MoHOOOMEHHUKHN 30. dioranus

13. Kiaccuduxarmms 31. XUMHKO-TEXHOJOTHYeCcKas CHCTEMA
14. Orneymnopsl 32. XUMHUKO-TE€XHOJIOTHYECKas cXema
15. OrneynopHoCTh 33. Iamor

16. ITnactuduxatopsl 34. lnuxep

17. TlnardopmuHT 35. Dkcraycrep

18. IMomympoaykt 36. Dxcrpynep

7 HEPEYEHb TH®OPMAILMOHHBIX TEXHOJIOTUI, UCHOJIb3YEMbBIX
B NPOLNECCE OBYYEHUA

NudpopmanuoHHble TEXHOJOIrHU — 00yYeHHE B 3JIEKTPOHHON 00pa3oBaTenbHOI cpesie ¢
LEJIBI0 PACIIMPEHUs IOCTyNa K 00pa3oBaTelIbHBIM pecypcaM, yBEIMYEHHUs] KOHTAKTHOIO B3aM-
MOJICHCTBUS ¢ MpenojaBaTeiaeM, NOCTPOCHHUS WHIAUBHIYyaIbHBIX TPAEKTOPUHN MOATOTOBKHU, 00b-
€KTHUBHOTO KOHTPOJISI U MOHUTOPUHIA 3HAHUU CTY/IECHTOB.

B ob6pa3zoBarenbHOM mpoliecce Mo AUCIUILIMHE UCIIONB3YIOTCA Cleayromue nHpopMau-
OHHbIE  TEXHOJIOTMH, SBJISIOLIMECS  KOMIIOHEHTaMH  DJEKTPOHHOW  HMH(OpMalMOHHO-
oOpasoBatensHOU cpeabl BITIY:

e Cucrema snextponHoro ooyuenuss ®I'b6OY BO «bI'TIY »;

e DJEKTPOHHbIE OMOINOTEUHBIE CCTEMBI;

e MylbTUMEANITHOE CONTPOBOKIAEHUE JIEKIINN U TPAKTUYECKUX 3AHITHI.

8 OCOBEHHOCTHU U3YYEHUA JTUCHUIIVIMHBI /151 UTHBAJIMOB U JIML]
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbA

[Tpu oOyueHUH JIUIl ¢ OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI PUMEHSIIOTCS a/1arl-
THBHBIE 00pa30BaTEIbHbBIC TEXHOJOTHHA B COOTBETCTBUH C YCIOBHSIMH, U3JIOKEHHBIMH B pa3Jieiie
«OcoOeHHOCTH peann3anuu 00pa3oBaTeNbHON MPOrPaMMBI JJIi HHBAIUOB U JIUI] C OTPaHUYCH-
HBIMH BO3MOKHOCTSIMH 3JI0pPOBbSI» OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbl (HMCIOJIB30BaHUE
CHEIUANIBHBIX YU4EOHBIX MOCOOMA U TUAAKTHYECKUX MAaTepUaioB, CHEIUAIBHBIX TEXHHUYECKHUX
CpeICTB 00y4YeHHs KOJUIEKTUBHOIO M MHAMBHIYAJIbHOTO IMOJb30BaHUS, MPEJOCTABICHUE YCIyT
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accucTeHTa (MOMOIIHHMKA), OKA3bIBAIOIIETO OOYYAOIIMMCS HEOOXOAMMYIO TEXHHUYECKYIO IIO-
MOIIb U T. I1.) ¢ Y4ETOM WHAMBHIyaTbHBIX 0COOCHHOCTEH 00yUJarOIIUXCSl.

9 CIIMCOK JIMTEPATYPbI U UH®OOPMALIMOHHBIX PECYPCOB

9.1 Jluteparypa
OcHoBHas JInTepaTypa

1. beckos, B.C. O0mias xumuueckasi TexXHojaorus: yuyeOHuk s By3oB /B.C. beckos. -
M. : Axanemknura, 2006. — 452 c. (30 2x3.)

2. Xunkos, B.B. IIpakTukyM 1m0 XUMHUYECKON TEXHOJIOTHU U TMPUKIATHOU XHUMHUH: y49eO-
Hoe mocoOue g cryneHToB By30oB / B.B. XKunkos. - bnarosemenck: U3n-so BI'TIY, 2014. —
124 c. (28 7k3.)

JonoJsHuTe/bHAA JJUTEPATYypa

1. Coxkonos, P.C. Xumnueckas texnoaorusa. B 2 1. / P.C. Cokonos. - M.: Bimagoc, 2000.
-T.1. =368 c. (593K3.)

2. Coxkonos, P.C. Xumuueckas texunonorus. B 2 T. / P.C. Cokonos. - M. :Bmanoc, 2000. -
T.2.—448 c. (5 7k3.)

9.2 ba3bl JaHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. Caiit o xumuu http://www.xumuk.ru/

2. Karayor o6pa3oBaTenbHbIX HHTEpHET-pecypcoB http://www.edu.ru

3. [Monynspuas OubIMOTEKAa XUMHYECKUX dieMeHToB http://n-t.ru/ri/ps/

4. DnekTponHas oubimoreka MI'Y o xumuu http://www.chem.msu.su/rus/elibrary/

9.3 DJ1IeKTPOHHO-0MOINOTEeYHbIE pecypChl
1. Polpred.com O630p CMU/Cnpaounuk http://polpred.com/news.
2. OBC «Opaiit» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlyig ipoBeieHus 3aHATUN JIEKIIMOHHOTO M CEMHUHAPCKOT0 THIA, TPYNIOBBIX U UHIUBUY-
QIbHBIX KOHCYJIBTALUM, TEKYILEro KOHTPOJS M IPOMEXKYTOUHOM aTTECTAllUM HCIOJIb3YIOTCS
ayJUTOPUH, OCHALEHHBbIE Yy4eOHON MeOenblo, ayIUTOPHOM JOCKOH, KOMIIBIOTEpOM(pamu) C
YCTAHOBJICHHBIM JIMLIEH3MOHHBIM CIIEIUATU3UPOBAHHBIM IIPOrPaMMHBIM OOeCliedeHneM, KOMMY-
TATOPOM JIJISl BBIXO/1a B 3JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY U AJIEKTPOHHYIO MH(POPMAIIMOHHO-
oOpa3oBatenbHyto cpeay BI'TIY, MynpTUMETUIHBIMM MPOEKTOPAMHU, 3KCIIO3UIIMOHHBIMHU JKpa-
HaMH, y4eOHO-HaIJIAHBIMUA MTOCOOUSAMU (TabJIMLIbI, MyJIbTUMEANIHBIE Tipe3eHTanun). s npo-
BEJICHUS MPAKTUYECKUX 3aHITHH TaK)Ke UCTIOIb3YETCS:

JlabopaTopusi XUMH4YeCKOI TeXHOJIOTHH, OCHAIICHHAS CIEIYIOIIUM 000pYJOBaHUEM:

e KomruiekT yueOHoi Mebemnu

e AyauTopHas 10CKa

e KomnbioTep ¢ yCTaHOBJICHHBIM JIMIEH3UOHHBIM CHEIHNATM3UPOBAHHBIM IPOrPaMMHBIM
o0ecrieyeHrEM

e MynbTUMEAUNHBIN IPOEKTOP
ITpunTep
OKCNO3ULIMOHHBINA YKpaH
SAMP-cniekTpomeTp HU3Koro paspemenus «Crnus Tpak» (1 mT.)

Becwr GF-300 (1 mr.)

Becoi Topcuonnsie BT-100 (1 mT.)
Buckozumerp (4 mT.)

HNonomep (3 miT.)

Konaykromerp annon-4120 (3 mir.)
K®K-2 (1 mr.)

Jlroxemep (1 mt.)

Memanka marautHas [1-2-6100 (2 mT.)
Mopynb «Tepmuueckuit ananus» (3 1mit.)
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e Monayns «TepmocraTt» (3 mrT.)
e Moaynb «YHHUBEPCATbHBIA KOHTPOJIEPY (3 mIT.)
e Moaynb «DIEKTPOXUMHUS» (3 MIT.)
e Moaynab yHUBEPCAIbHBIN (6 IIT.)
e Hab6op cut KII-131(1 mmT.)
[TomstpumeTp (1 mT.)
[ToTenumomertp (1 mit.)
LenTpudyra naboparopuas OITH-8 (c poropom) (1 mit.)
[lItatuB ass 31€KTPo10B (2 mIT.)
OxcukaTop ¢ kpaHoM (1 mir.)
Monynb «ObmenadopatopHslii» (1 mit.)
Crnextpodoromerp (1 mr.)
Cnextpodoromerp KOK-3KM (1 mirt.)
KomrmiekT apuomerpos (1 mmir.)
Metponowm (1 mT.)
MocT peoXOpaHBIH € COCYIOM
Tepmoctar TC-1/80 CITY (1 mir.)
e VY4eOHO-HarJIsAJHbIe TOCOOUS - CIIa b, TAOIUIIBI, MyTbTUMEANIHbBIC PE3CHTALIUH 110
JUCITUTUIAHE
e [lltaTuBHI 11 MPOOUPOK, HATPEBATENIbHbBIE MPUOOPHL, JTaA0opaTOpHAs OCcyAa
e XUMHYECKHE PEAaKTUBBI I10 TEMAaTHKe Ta00OPaTOPHBIX paboT

CamocrosTenbHas padoTa CTYJICHTOB OPTaHU3YETCS B ayTUTOPHUIX OCHAIICHHBIX KOMITb-
IOTEPHON TEXHUKOHN C BBHIXOJOM B DJIEKTPOHHYIO MH(GOPMAIMOHHO-00Pa30BaTEeIbHYIO CPENY BY-
3a, B CIELIMAIM3UPOBAHHBIX JJAOOPATOPHIX MO AUCHUILIMHE, a TAK)XKE B 3aj]aX JIOCTyIa B JOKaJlb-
Hyto ceTb BI'TIY, B 1abopaTtopuu ncuxonoro-negaroruueckux UCCie0BaHuil u ap.

Hcnoan3yemoe nporpammuoe odecnedenune. Microsoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

Pa3padorunk: XKXuakos B.B., kannnaaT XuMH4ecKux HayK, JOLIECHT.
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11 IUCT UIBSMEHEHUHA U JONTOJTHEHUM

YrBepxkaenue nsmenenuid u gonoqHenuii B PII nas peanu3zanun B 2023/2024 yu. r.

PIT/] oGcyxnena u onodbpena amns peanusanuu B 2023/2024 yu4. 1. Ha 3aceqanuu Kadeapsl
xuMuH (rpotokos Ne ot 2023 1.). B PIIJ] BHeceHbI cienyromue U3MEHEHUS U JOTOJI-
HEHUS:

Ne uzmenenus:
Ne cTpanuipl ¢ U3MEHEHUEM:

HUcknrounTs: Bxirouunts:




