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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heas aucuMmIuMHBI: cPOPMUPOBATH Yy OOYHYAIOUIMXCS MOHUMaHHUE NPOOJIEM IMpH-
KJIQJHOW XMMHU HA YPOBHE COBPEMEHHOI'O COCTOSHUS XMMUYECKOW HAayKH U XUMHUYECKOU IMpOo-
MBIIIIEHHOCTH.

1.2 MecTo aucuumiinHbl B cTpykTrype OOIT

Jucuumiuna «[IpuknagHas XuMus» OTHOCUTCS K JUCHUUIUIMHAM IPEIMETHOTO MOJYJIS
no npoguio «XuMus» 4acTv, (GopmupyeMol ydacTHHKaMu oOpa3oBaTeNbHBIX OTHOIICHHIA,
6sioxka b1: 51.B.02.09.

1.3 JucuunjuHa HanpaBJjieHa Ha (opMHUpPOBaHNeE CIeTyIOIINX KoMmneTenuii: YK-1,
OIIK-8, TIK-2:

- YK-1. CnocoGeH oCymIecTBIATh MOUCK, KPUTHUCCKUI aHAIW3 U CUHTE3 MH(POPMAIIHH,
IPUMEHSTh CUCTEMHBIN MTOAXO0J JJIsl PEIICHUs IIOCTAaBICHHbBIX 334, HHAMKATOPAMH JOCTHXE-
HUSL KOTOPOU SIBIISIOTCSA:

e VK-1.1 JlemoHCTpUpyeT 3HaHHE OCOOEHHOCTEH CHCTEMHOTO U KPUTHYECKOTO MBbIIILIe-
HUS ¥ TOTOBHOCTH K HEMY,

e VK-1.2 HaxoauT u KpUTHYECKU aHATU3UPYeT MH(MOPMALIKIO, HEOOXOAUMYIO ISl pe-
IIIEHHS TIOCTABJICHHOM 3a1a4H,

e VK-1.3 AprymeHTHpOoBaHHO (hOpMHUPYET COOCTBEHHOE CYKJEHUE U OLIEHKY HH(pOpMa-
[[UU, IPUHUMAET 0OOCHOBAHHOE PEIICHHE;

- OIIK-8. CriocoOeH OCyIIeCTBIATh MEJarornuecKyro JesTEIIbHOCTh Ha OCHOBE CITCIIH-
QIbHBIX HAyYHBIX 3HAHUN, HHAMKATOPOM JOCTIKEHUSI KOTOPOM SBIISETCS:

e OIIK-8.3 JlemoHCTpUpYyeT clielMaIbHble HAYYHbIC 3HAHUSA, B TOM YHUCIE B MpeIMeT-
HOM o0J1acTH;

- IIK-2. Cnoco0OeH OCyHIECTBISATh MEAATOTUYECKYIO IESATENbHOCTh MO MPO(UIBLHBIM
npeaMeram (JUCHMILIMHAM, MOJYJISIM) B paMKax MporpaMM OCHOBHOT'O OOIIEro U CpeaHEero o0-
1ero o0pa3oBaHusl, HHAMKATOPOM JOCTHKEHHSI KOTOPOH SIBIISETCS:

o JIK-2.2 [IpumMeHsieT OCHOBBI TeOpUH (YHIAMEHTAIBHBIX U MPUKJIAIHBIX pa3AeoB Xu-
MUU (HEOPTaHWYECKOM, aHAJIUTHUYECKOH, opraHuyeckoil, gusnyeckoir, xumun BMC, xumunue-
CKUX OCHOB OMOJIOTMUECKUX IMPOLECCOB, XMMUYECKON TEXHOJOIMH) JUIsl PELIeHHUs TeopeThde-
CKHX M NMPAKTUYECKUX 3a]1a4.

1.4 Tlepeyens NJIAHMPYEMBIX Pe3yJbTaTOB 00y4YeHHs. B pe3ynbrare n3ydeHus IUCLU-
IUTMHBI CTYAEHT JOJIKEH

- 3HATH:

® OCHOBHBIE TEXHOJIOTHUECKUE MTPOLIECCH] IPOU3BOCTBA BAXKHEUIINX XUMHUYECKUX TPO-
JIYKTOB B MPOMBIIIJIEHHBIX U JAOOPATOPHBIX YCIOBUSX;

® OCHOBHbIE IPUOOPHI U aNmapaTbl XUMUYECKON TEXHOJIOTUY;

e TpeOoBaHMS TEXHUKU O€30MaCHOCTH, MPOU3BOJCTBEHHONW CAaHUTAPUU M SKOJIOTHYE-
CKHX HOPM MPOU3BOICTBA XMMHUYECKUX MPOJTYKTOB;

- YMeTh:

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

® OMNpEeAeNATh TEXHOJIOTMUECKH U SKOHOMMYECKU ONTHMAJIbHBIE YCIOBUS IPOBEICHUS
TE€XHOJOTMYECKHUX MPOIECCOB;

® TIPOBOJAUTH MPOCTHIE XUMUUECKHE OTIBITHI MO MPEAIaraéMbIlM METOAUKAM,

- BJIa/IeTh:

® HaBbIKaMH pabOTHI ¢ yUeOHOH TUTEPaTypOil U AIEKTPOHHBIMH PECYpCamH;

e 0a30BBIMU HaBBIKAMH IPOBEJCHUS XMUMUYECKOTO SKCIIEPUMEHTa U O()OPMIICHHUS €ero
pe3yJIbTaTOB;

® HaBbIKAMH CHHTE3a, BBIACICHUS M OYMCTKM XMMHUYECKHX BELIECTB B JIAOOPATOPHBIX
YCIIOBUSIX;
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® TIPEACTABICHUSIMU O COBPEMEHHBIX METOAAaX MOJICTMPOBAHUS TEXHOJIOTHYECKUX MPO-
1IECCOB;

® HaBBIKAMH MMPE3CHTAIMU Y4eOHOH HHPOpPMAIIIH 110 MPUKIATHON XUMUU.

1.5 O6mas TpyaoemMkocTh TUCHUNIMHBI «[IpuKkiIagHasi XuMus» coctaBisieT 4 3a4er-
Hbix eaunull (nanee — 3E) (144 vaca).

[Iporpamma npemycMaTpuBaeT U3ydeHUE MaTepraja Ha JICKIUIX U JaOOpaTOPHBIX 3aHs-
tusx. IIpenycmorpena camocrodrenbHas paboTa CTYJIEHTOB IO TeMaM M pasnenam. [IpoBepka
3HAHWH OCYIIECTBIISAETCS (PPOHTAIBHO, HHIANBUTYJTBHO.

1.6 O0beM AMCUUNIMHBI M BU/IbI Y4€OHOM JeATeIbHOCTH

O0beM JUCUMIITIMHBI M BUBI Y4eOHO padoThl (ouHasi popma 00yueHmst)

Bun yueOHOM paboThI Bcero yacos Cemectp 10
OO01m1as TpyJ0€MKOCTh 144
KonraktHas paboTa 64
Jlekuun 26
JlaGopaTopHbie pabOThI 38
CamocTosTenpHas padoTta 44
Bu HTOrOBOrO KOHTPOJIS: 36 9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

2.1 Oynas ¢opma 00yueHHs
YueOHO-TeMaTH4YeCKHil IJIaH

AynutopHbie 3ausaTusi | Camocro-
Bceero
Ne HaumenoBanue Tem (pa3eJioB) 4ACOB Jlek- JlaGopaTop- | ATEJIbHAs
1007001 HBbIC 3AHATHS padora
|. BBenenue. OCHOBHbIE HAYYHbI€ IPUHIUIBI U 3aKOHOMEPHOCTH MPUKJIATHOH XUMHUH
1. | Beeoenue. 4 2 2
JlaGopatopHnas pabota 1: IlpaBuna Tex- 4 2 2
HUKA O€30MaCHOCTH TIPHU BBITOJIHEHUU
naboparopHbIX pabotr. TumoBwie pacue-
Thl B XMMHYECKOW TEXHOJIOTMHU. Pacuér
MaTepuaIbHOTO M YHEpreTudeckoro Oa-
JaHca.
JlaGopatopHast paborta 2: Ilpuroronie- 6 4 2
HUE paboYnX pacTBOPOB
2. | Colpve Ona Xumuueckou RpoMblUuLIeH- 4 2 2
HOoCcHmU.
3. | Booa u ee ucnonv3zoeanue 6 xumuue- 4 2 2
CKOIL RPOMbLULIIEHHOCIU
JlaboparopHas pabota 3: OmnpeneneHue 6 4 2
JKECTKOCTH BOJIBI B €€ YMSITUCHUE
4. | OchogHble HayuHble NPUHUUNBL U 3d- 4 2 2
KOHOMEPHOCHU XUMUYECKOU MeXHON0-
2uu
KonrponbHas pabora: (MarepuanbHbIii 2 2
OaytaHc; ChIPBE; BOJA).
Il. OcHOBHBIE XUMHYECKHE POU3BOJACTBA
5. | IlIpouzeoocmeo cepnoit Kucionol 4 2 2
JlaGopatopHass paborta 4: Ilomydenue 6 4 2
CEepHON KHUCIOTHl KOHTaKTHBIM CIIOCO-
o6oM.
6. | Illpouzeoocmeo ammuaxa u azomuou 4 2 2




Kuciomol
JlaGopaTopnas paGora 5: Ilomydenwme 6 4 2
aMMHMaKa U3 a30Ta BO3AyXa M BOAOPOAA

7. | IIpouzeoocmeo munepanvuvlx conei u 3 2 1
yooopenuii
JlaGopaTopHas pabora 6: Ilomydenwue 6 4 2
AMMOHUIHOM CEJIUTPBI

8. | Ilpouzeoocmeo cunukamuvlx mamepu- 4 2 2
anoe
JlaGopaTopHas pabora 7: IlomydeHue 5 4 1
JICTKOIIJIABKUX CTEKOJI

9. | Dnekmpoxumuueckoe npou3800cMeo 4 2 2
JlaGopaTopnas pabora 8: IlomydeHue 6 4 2

HUKEJICBOTO IMOKPBITUS JIEKTPOXUMUYIC-
CKUM CHOCOOOM

I
N
N

10.| IIpouzeodcmeo memannos

o
N
N

11.| Ilepepabomka xumuueckozo monausa

Jlaboparopuas pabora 9: KonnuecTBeH- 6 4 2
HOE OIPENICIICHUE JKUPHBIX KUCIIOT IPH
OKHCIICHHH napaduHa

12.| IIpomvtuinennslit opzanuuecKuili CuH- 6 4 2
me3
Jlaboparopuas pabota 10: Ilomyuyenwue 6 4 2

Mbina. KommdecTBeHHOE OMpCACIICHUC
JKUPHBIX KUCJIOT B MBIJIC.

13.| IIpouzeoocmeo nonumepnvix mamepu- 2 2
an06
OK3aMeH 36
Bcero 144 26 38 44
HNuTepakTHBHOE 00yUueHHe 10 JUCHHUIIIMHE
Ne Tema 3aHsTHS Bupn 3a- ®opma HHTEpaK- Kou-Bo
HATHA THBHOI'O 3aHATHS 4acoB
1. Tema 2. Ceipbe Ui XUMHUYECKON IPO- JIK [IpocmoTp 1 06Cy k- 2
MBIIIEHHOCTH JIeHHE BUACO(PHIBMOB
2. JlabopaTtopHas pabota 3: Omnpenene- JIb Pabota B manbIx 4
HUE KECTKOCTH BOJIbI U €€ yMsIr4eHue rpynnax
3. Tema 3. OcHOBHbIE Hay4HbIE MPUHIIM- JIK Jlexuusi-qucKyccust 2
OBl ¥ 3aKOHOMEPHOCTH XHMHUYECKOH
TEXHOJIOTHH
4, JlaGopaTtopHass pabota 4: Ilomydenue JIb PaboTa B manbIx 4
CepHON KHCIOThl KOHTAKTHBIM CIIOCO- rpymnmnax
ooM.
5. Tema 11. IlepepaboTka XMMHUYECKOTO JIK IIpocmoTp u 06Cyx- 2
TOTLTHBA JICHHE BUICO(DIIEMOB
Bcero 14 /30 %

3 COAEP)KAHUE PA3JIEJIOB (TEM)

|. Beenenue. OcHOBHbIE HAYYHbIe IPUHUIMIIBI U 3aKOHOMEPHOCTH NMPUKJIATHON XUMHHU
Beseoenue.
[Ipeamer npuxiIagHON XUMHH, €€ 3HAa4eHUE. XMMHUYECKas MPOMBIIUICHHOCTh KaK OT-
paciib MaTepUaIbHOrO MPOU3BOACTBA. OCHOBHBIE IPUHIUIIBI XUMUYECKUX ITPOU3BOJICTB.




Coipbe 014 XUMUYECKol NPOMblULIEHHOCHU.

[TonsaTHE O CHIPHE, TOTOBOM IPOAYKTE, IIPOMEXKYTOYHOM MPOAYKTE, OTXOAAX U 0TOpocax
pou3BoJCTBA. Bumbl ceipps. Knaccudukainus celpbsi: TBEpAOe, KUIKOE, razoo0pa3Hoe; Mpu-
POJIHOE U CUHTETUYECKOE; MUHEPAIIbHOE U OPraHUYECKOE.

3amacel cbipbs. [loaroroBka ceipbs Kk nepepaboTke — cOpTUPOBKA (KiaccupuKanus), u3-
MellbYeHUe, YKpYITHeHHE, 00€3BOKMBaHNE, 000Tall[CHHE.

CrnocoObl oboraiieHusi ChIpbsi: KiacCHU(pUKalus, TPaBUTAIIMIOHHOE OOoraiieHue, 3JeK-
TPOMarHUTHAs M DJIEKTPOCTaTHYeCKas cemaparus, ¢uoTtauus. TepMmuueckoe oborameHue. Xu-
MHUYecKHe crocoObl oboramienus. Paznenenne ra3oBbIX cMeceil MmocieaoBaTeIbHOW KOHJAEHCa-
[uel, TOoCIeIOBaTebHBIM HUCTapeHrueM, abcopOIMOHHO-IECOPOIMOHHBIM U aJCOPOIIMOHHO-
JeCOPOLIMOHHBIM METOIaMHU.

[IpyHIMI palMOHAIIBHOTO UCIIONb30BaHMsl ChIpbsi. KOMIIIEKCHOE UCIIOIb30BAHUE CHIPbSL.
3aMeHa MUIIEBOrO ChIPhs HEMUIIEBBIM. be30TX0HAast U MaTOOTXOIHAS TEXHOIOTHSI.

Buapsl u MCTOYHMKU PHEPrUU, MPUMEHSIEMONW B XMMHUYECKOM MPOU3BOJACTBE (SHEPIHs
ANIEKTpUYECKas, TEIJIOBas, XUMHUYECKas, CBETOBas U sjiepHas). DHEPrOoeMKOCTh XUMHUYECKHX
npou3BOCTB. PanmonanbHOe ncnobp3oBanne sHepriur Ko GuiueHT nemnoib30BaHus SHEPTHH.

Booa u ee ucnonv3osanue ¢ XuMuuecKoil nPOMulULIeHHOCHU.

XapakTepucTUKa MPUPOJHBIX BOA U COJEPKALIUXCs B HUX IpuMeceid. OCHOBHBIE Xapak-
TEPUCTUKH BOJIbI: COJIECOACPKAHKE, OKUCIIEMOCTh U Ap. JKEeCTKOCTh BOJIbI, BpeMEHHAas ¥ TIOCTO-
SIHHAS! )KECTKOCTh. PU3NUecKue, XUMHIECKHE U (PU3NKO-XUMHUUECKUE CITOCOOBI YMSTUCHHS BOJIBI.
ObecconuBanue BOAbIL.

TpeboBanusi, npeabsABIsieMble K KaU€CTBY MUTHEBON M MPOMBILUIEHHON BoJbl. OuncTKa
NUTHEBOM BOABIL. [10Ar0TOBKAa MUTHEBOW M MPOMBIIUIEHHON (TE€XHOJIOTMYECKOi) Boabl. [1yTtu co-
KpaleHus pacxo/a BOAbI B MPOMBIIUIEHHOCTH. OO0pPOTHOE BOJOCHAOKEHHE.

OcHoeHble HayuHble NPUHUUNDBL U 3AKOHOMEPHOCHU XUMUYECKOU MeXHOI02UU.

[TonsiTHe 0 XMMUKO-TEXHOJIOTHUUECKOM Tiporiecce. Kiaccudukanus mpoieccos: mo ¢azo-
BOMY COCTOSIHUIO, PE€areHTaMm U MPOJYyKTaM PEaKINH, [0 THUIY XUMMUYECKUX PEaKIUi, 10 IpHUH-
LUITy KOHTaKTa PeareHTOB, 110 apaMeTpaM TEXHOJOTUYECKOT0 peXUMa U APYTUM MPU3HAKAM.

XHUMHUYECKHE PEAKTOPBl U XMMUYECKHE MPOLIECCHI, MPOTEKAIOIINE B HUX. | OMOreHHbIE U
reTepOreHHbIE MPOLIECChl, UX 0COOEHHOCTH. JIBMKyIlasi cuia npoiecca U (hakTopsl ee omnpese-
JSIOLIHE.

PaBHOBecue B XxUMHKO-TeXHONOrH4eckoM mnpouecce. [Ipumenenne npunnuna Jle Hlate-
Jb€ JUISl ONIPEJEIICHHUS] TapaMEeTPOB TEXHOJIOIMYECKOT0 pekuMa. PaBHOBECHas CTeeHb MpeBpa-
mieHus. Berxon npoaykra.

CKOpOCTh TEXHOJIOTMUYECKUX MPOLIECCOB.

I'omorennsie nporneccbl. OCHOBHBIE 3aKOHOMEPHOCTH T'OMOT'€HHBIX IIpoleccoB. BnusHue
TEMIIepaTypbl U KOHLUEHTpAI[MU PEarupyrolux BEIIECTB HA CKOPOCTh MPOLECCa U BBIXOH IpPO-
nykTa. MeTopl BO37IeCTBHSI Ha CKOPOCTh TOMOTEHHBIX U T€TepOreHHbIX InpoiieccoB. [IpoexTu-
POBaHME U MOJIEITMPOBAHUE XUMHUKO-TEXHOJIOTUYECKUX ITPOLIECCOB.

Kartanu3 B xuMuueckoi mpoMbIIIEHHOCTH. CYyIIHOCTh U BHIBI KaTajin3a. THUIbI KaTaau-
TUYECKUX TPOILIECCOB: OKUCIUTEIbHO-BOCCTAHOBUTENBHOIO B3aUMOJEHCTBUS M KHUCJIOTHO-
OCHOBHOTI'O B3aUMOJICMCTBUS BEIIECTBA C KaTaIM3aTOPOM. ['OMOTe€HHBIN M reTepOreHHbI Kara-
3.

CaoiicTBa TBepAbIX KaTanu3aTopoB. OTpaBiieHHe KaTanu3aTopoB. [IpoMbllIeHHbIE KOH-
TaKTHBIE Macchl. AnmapaTypHoe ohOopMIIeHHE KaTATUTUYECKUX MpolieccoB. KoHTakTHEBIE amma-
parsbl.

OcHOBBI MakpOKHHETHKH. OO0IacTH MpOTEKaHHs MPOLECCOB: KMHEeTH4YecKas, Tudpdysu-
OHHasl, epexo/iHasi. THUIbl TEXHOJIOTMYECKHX CXEM: CXEMbI C OTKPBITOM IIeMbl0, CXEMBI C Ya-
CTUYHOM pelUpKYISAUEH, UPKYIISIIMOHHBIE CXEMBI.

TexHonornueckue U TEXHUKO-DKOHOMUYECKHE IMOKA3aTeNIM XUMUYECKUX IPOU3BOCTB:
MIPOU3BOUTEIILHOCTh 1 HHTEHCUBHOCTH pa0OTHI alapaToB, BEIXO MPOAYKTa, KAYECTBO TOTOBO-
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ro MpPOAYKTa, PacxXobl MO CBHIPBIO, TOIUIMBY, SHEPTUH, CEOECTOMMOCTh MPOoayKTa. MaTepuanib-
HBI{, TEIUIOBOW M SHEPTeTUYECKHA OalaHChl B XUMUYECKOM IPOU3BO/ICTBE.
II. OcHOBHBIE XUMHYECKHE POU3BOACTBA

Ilpouzeoocmeo cepnoit kKucnomol

Cepnas kuciota. CBOWCTBa, NMPOMBIIUIEHHBIE COpTa U O0JACTH MPUMEHEHUS CEPHOMN
KUCTOTHL. CBIpbE CEPHOKUCIOTHOW NpoMbIinuieHHOCTH. [lomyuenue okcuaa cepsl (1V). O0xur
KOJY€/IaHa KaK MPUMEpP FeTEPOreHHOr0 HEKATAIMTUYECKOrO0 BBICOKOTEMIIEPATypHOIO Mpouecca
B CUCTEME «T — I». Tumbl 00kuroBeIX neyeil. [leusr «kursimero cinos», ee npeumyiectsa. O0-
11ast OYMCTKa 00KUTOBOIO rasa.

KoHTakTHBIH c11ocod Mpou3BOACTBa CEpHOM KUCIOTHL. CrieruaibHas O4YHCTKAa 00KUTOBO-
ro rasa, ee HazHaueHue. Okucienue okcuaa cepol (IV) kak nmpumMep oOpaTUMOro, reTeporeHHo-
ro, KaTaJIMNTHYECKOTO Tpoiiecca. TeopeTruueckre OCHOBBI okucacHus okcuaa cepol (1V). [Tpume-
HsieMble KaTanu3aTopbl. KOHTakTHBIE amnmapaThl CO CTAIMOHAPHBIM M KUITSIIUM CIOSIMU KaTaJlM-
3aropa. Xemocop6uus okcuaa cepsl (V). TeopeTrueckue oCHOBBI BbIOOpa abcopOenTa. OnTu-
MaJibHbIE YCIOBUS Tpolrecca copouuu. [IpuHImnuanpHas cxemMa npou3BOACTBAa CEPHON KHCIOTHI
KOHTaKTHBIM CIIOCOOOM U3 KOJTYEaHa.

CxeMa mpou3BOJCTBA CEPHOM KUCIOTHI METOJIOM JABOMHOIO KOHTAKTUPOBAHUSI.

Oco0eHHOCTH TIPOM3BOJICTBA CEPHOM KHCIIOTHI TI0 «KOPOTKOM» CXEME M METOJIOM «MOK-
pOro Karaauzay.

HuTpo3ssslil ciocod npou3BOJACTBA CEPHON KUCIIOTHI.

OCHOBHBIE TEH/ICHIIMH B Pa3BUTUH CEPHOKUCIOTHOIO MPOU3BOJICTBA.

Ilpou3eoocmeo ammuaxka u a30mMHOU KUC10mbl

3HaueHHE COEMHEHUN a30Ta JJIs HAPOJAHOTrO X035icTBa. [IpoMbIlITIEeHHBIE METOIBI «CBSI-
3pIBaHUS» a30Ta (IyroBOH, IMAHAMUIAHBIM, aMMHUAYHBIN), UX CPaBHUTEIbHAS XapaKTEPUCTHUKA.
Colppe B NMPOU3BOJACTBE aMMHaka. MeToabl MOJy4YeHUsl a30Ta, BOJAOPOAA U a30TBOJAOPOAHOM
cmecu (ABC) nns cunTe3a ammuaka. JIByctaauitHbiii nporecc npousBojictea ABC u3 npupos-
HOTO ra3a KOHBEPCHEH MeTaHa C Tocleayolei kouBepcuei okcuaa yraepoaa (I1). Iomydenue
a30Ta U3 BO3/lyXa METOJIOM IlTyOoKoro oxnaxjaeHus. [Ipons3BocTBo Bo10poaa U3 KOKCOBOTO Ia-
3a.

Cunre3 ammuaka u3 ABC kak npumep KaTaaUTHUYECKOTO IMPOIECca, OCYLIECTBIIEMOIO
M0 IUKJINYECKOM cxeme. TeopeTrnueckre OCHOBBI cuHTe3a. COCTaB KaTaln3aTopa, KaTaluTHYe-
ckue saapl. [Ipeakaranus, ero HazHaueHue. [[puHIIMNIUanbHas cxeMa MPOU3BOCTBA aMMHAaKa MpU
CpPEeHEM [1aBIICHUH. YCTPOMCTBO KOJIOHHBI CHUHTEe3a. VCcmosb30BaHUE TEIUIOTHI pPEaKLUH s
noJJepKaHUsl aBTOTEPMHUYHOCTH ITpolLiecca.

A3OTHas KHCIIOTa, €€ CBOWCTBA, MPOMBIILIEHHBIE cOpTa U 001acTu mpuMeHeHusi. OCHOB-
HBIE CTaJIUU MMPOU3BOJICTBA A30THON KUCIOTHI U3 aMMHAaKa.

TeopeTnueckre OCHOBBI OKMCICHHSI aMMHaKa METOJIOM U30upareiabHoro karanusa. Or-
TUMaJIbHBIE YCJIOBUS OKHCICHHS aMMHaka 10 okcuaa azota (I1). YerpoiictBo KOHTaKTHOTO ar-
napaTa NOBEPXHOCTHOTO KOHTakTa. [I[pumMeHsiemMble kaTanu3aTtopbl. TeopeTnyeckre OCHOBBI MPO-
1eccoB okucienus okcuaa azota (I), mumepusarust u abcopouus okcuaa azora (IV). Biusuue
OCHOBHBIX MTapaMETPOB HAa CKOPOCTh MPOLIECCa U PABHOBECUE B CUCTEME.

[IpuHnMnuanpHas cxema MPOU3BOJCTBA pa30aBICHHON a30THOW KHCIOTHI KOMOMHHMPO-
BaHHBIM MeTo/I0M. [IpenmyiiecTBa MeToa.

[Ipon3BoICTBO KOHLIEHTPUPOBAHHON a30THOM KUCIOTHl. KoHIIeHTpupoBaHue pa30aBieH-
HOM a30THOW KHUCHOTHL. [IpsAMOl cCHMHTE3 a30THOW KHUCHOTHIL. TeXHOJIOrMyeckas cxema IMpsSMOro
CHHTE3a a30THOM KUCIOThI. OCOOEHHOCTH Tpoliecca.

OcHOBHbIE HallpaBJIE€HUs Pa3BUTHS TPOU3BOACTBA AMMHAKA U a30THOM KHUCIJIOTHI U €€ CO-
Jen.

IIpou3eo0cmeo munepanvuvlx coneil u y0oopenuil

MuHepanbHbIe CONU, UX BUBIL. [IpumMenenne MuHepanbHbIX cojiei. CriocoObl OTydeHUs
MUHEpaTbHBIX colieil. CriocoObl mpou3BoCTBa coneid. JloObua u mepepaboTka MPUPOIHBIX CO-
neit (rammyprus). [lonydeHne MUHEpaIbHBIX COJIEH M3 MPUPOIHOTO MUHEPATHHOTO CHIPbS WM
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JIPYTUX BUIOB ChIpbsi. CHHTETHYECKUH CIIOCOO MPOM3BOJICTBA CoJiel. THUITOBBIE TPOIIECCHI COJle-
BOM TexHosoruu. Knaccudukanus MUHEpalbHBIX ya00peHuil. Posib MuHepanbHBIX ya00peHuil,
CPEJICTB 3aIIMUTHl PACTCHUIM U CUHTETUYECKHX KOPMOBBIX T0OABOK B MHTCHCU(PHUKAIIUN CEIHCKO-
XO3SIMCTBEHHOTO ITPOU3BOJICTBA.

dochopubie ynobpenus, ux kinaccudukanus. ®ocharnoe ceipre. CepHokmcioe, doc-
(OpHOKHCIIOE M a30THOKHCIIOE PA3NIoKEHHE TpHUKaubluiiochaTa Kak MpUMEp TeTepOreHHBIX
HEKaTaTUTUYECKUX MPOIIECCOB B cUCTeMe «T — ». lIpom3BoacTBo mpocroro cymnepdocdara.
Teopernueckrne OCHOBBI TpOIECCa CEPHOKUCIOTHOTO pasznoxkeHus ¢(ropamarurta. Cymnepdoc-
daTHas kamepa HenpepbIBHOTO AeiicTBusl. HeliTpanuzauus u rpanyiupoBanue cynepdocdara.

docdopHas KHUCIOTa, CBOWCTBA U MPUMEHEHHE. DKCTPAKIIMOHHBIA M AIIEKTPOTepMHUYC-
CKHMI MeTo bl TosrydeHus: ¢hochopHor kucioTel. [IponsBoacTBo nBoiHoro cynepdocdara. du-
3MKO-XHMHUYECKHE OCHOBBI Iporiecca pochopHoKucioro pasioxenus Gpropanarura. [IpuHuumnu-
anbHasl cxema IMPOM3BOJACTBA ABOMHOro cymepdocdara OGeckamepHbiM MeTtoAoM. llomyuenue
KOPMOBOT'O IPEenUnuTaTa u aMmmodoca. A30THOKHCIIOE pa3iiokeHue (pochaTHOro ChIphs C MOITy-
YEHHUEM CJIOKHBIX YJOOPEHUIA, UX CBONCTBA U MPUMEHEHHE.

AzoTHbIe ynoOpenus, ux knaccuduxanus. [Ipon3BoacTBO HUTpaTa aMMOHUS, TEOpPETHYIC-
CKH€ OCHOBHI IporieccoB. Mcronb3oBanre TemnoTsl HeuTpanuzanuu B peaktope UTH. [Tpunnum-
nuanbHasg CXeMa IMPOU3BOJCTBA HUTPATa aMMOHHUS C YACTUYHBIM yIapUBAaHUEM BOJbI U Oe3yma-
POYHBIM METOJIOM.

[TpousBoxacTBo kKapbamuma. CuHTE3 KapbaMuaa Kak MpUMEp TeTepOreHHOro Iporecca,
OCYIIECTBIISIEMOT0 MPU BBICOKOM JaBJIEHUWHU. TeopeTuyecKkrue OCHOBHI Mpoliecca CHHTe3a Kapba-
MUJa C YaCTUYHOM LUPKYJISALUEH He MpopearupoBaBUIMX UCXOJHBIX BemlecTs. [IpuHnunuanbHas
cxema mporecca. Y CTpoMCTBO KOJIOHHBI CUHTE3a - PEaKTOpa UI€albHOTO BbITeCHEHUs. CBOMCTBA
U IpUMEHEHHE KapObamuJa Kak yAOOpeHHs, KOPMOBOIO MPOJYKTa ISl )KMBOTHBIX U CBIPbS B
MIPOU3BOJICTBE MOJMMEPHBIX MaTepuanoB. [IpuMeHeHne KUAKoro aMMuaka B KauecTBe yao0pe-
HUSA. AMMHAKaTHI.

Kanuiiaele ynobpenus. Xnopuj kanus U 6ecxJopHble y1o0peHus. MeTo/ibl BbIIEIeHUs
XJIOpUJIa Kajdusl U3 CHJIbBUHUTA - TAITyprudeckuil u (iaotaunoHHb. PU3NKO-XUMUYECKHE OC-
HOBBI pa3fieJIeHUsI CMECH MPUPOJHBIX COJIEH METOJOM M30HMpaTesbHOro pacTBopeHus. IIpuHim-
nuanbHasg cxema Ipoliecca. BpiieneHne Xjaopuaa Kaius U3 CHIBBUHUTA METOAOM (hIoTaluu.
Cxema nporecca.

buoxumMuueckne npou3BOACTBA, UX POJIb B HAPOJHOM XO34MCTBE. THIOBBIE IPOMBIII-
JIeHHble OMOXUMHUYECKUE TPOLIECCH U UX anmaparypHoe odopmienue. [Ipon3BoacTBo KOpMOBO-
ro Oenka u3 HeTEPOTyKTOB.

Ilpouszeo00cmeo cunukamuvix mamepuanos

Krnaccudukanus u xapakTepucTuka IpoAyKTOB CUIMKAaTHOW MpOMBILIUIEHHOCTH. VX 3Ha-
YeHHE B HApOAHOM Xo03dicTBe. COCTaB CMIIMKATOB M MX CTpOEHME. J[MarpaMMa COCTOSIHUS «OK-
CHUJ KPEMHUS - OKCHJT JTFOMUHHUSI.

ChIpbe 1715 IPOU3BOJCTBA CUIIMKATHBIX MaTepuainoB. Ilonroroska ceipbs. TUNoBbie po-
I[ECChl TEXHOJIOTUHU CUJIMKATOB. BhicokoTemMnepaTypHas 00paboTka MIMXThl U IPUMEHSIEMbIE all-
napaThl - IIaXTHbIE, TYHHEJIbHbIE, OapabaHHbIe BpaIlAIOINecs U BAHHBIC TIEUH.

Orneynopsl. OCHOBHBIE BUbl OTHEYIOPHBIX MaTEpUajIoB. AIFOMOCHINKATHbIE OTHEYTIO-
PBI, UX PA3HOBUIHOCTH U IPUHLIUII IIOJyYEHUS.

Crexna. CocTaB, CTpO€HHE M KJIacCU(UKAIUS CTEKOJ. 3aBUCHMOCTh CBOWMCTB CTEKJIa OT
ero cocraBa. CpIppe€ B CTEKOJIbHOW MPOMBIIITIEHHOCTH. PU3HKO-XMMUYECKHE ITPOLIECCH, IPOTE-
Kalollle Mpu Bapke cTeknomMacchl. CriocoObl pOpMOBaHUS CTEKIISIHHBIX U3JEJINUNA: BHITSITHBAHUE,
IIPOKAT, JINTHE, BBIIyBaHUE, TpeccoBaHue. [loHsATHE O cuTanax.

Bsoxymume BemectBa. ChIpbe I NMPOM3BOACTBA BSKYIIMX BemecTB. [Ipon3BoacTBo
nopmianauemMenTa. dusnko-xuMudeckue npoueccsl NMpous3BojAcTBa. [lpuHnunuanpHas cxema
MPOU3BOACTBA. XHUMHU3M 3aTBEPACBAHUS IEMEHTHON MacCHhl.



9

Kepamuueckue matepuanbl, uX o0Iias xapakrepucTtuka u kinaccudukamnus. Celpbe AJs
IPOM3BOJICTBA KepaMHUiyecknx MatepuanioB. Kupmnuy, gapdop, dhasHc, orHeynopsl, crienuaibHas
KepaMUKa.

Kepamuka ¢ 3eKTpHUECKUMHU, MAaTHUTHBIMH U ONTHYeCKUMH (GyHKuusMu. [Ibe3okepa-
muka. Kepamuka ¢ xumuueckumu 1 siiepHbiMu pyHkuusamu. Konctpykunonnas kepamuka. Ilep-
CIIEKTUBBI Pa3BUTHS KEPAMUYECKMX MaTEPUAJIOB.

Inekmpoxumuueckoe npou3600cmeo

DnexTpuueckas dHEPrusi, UCIIOJIb30BAHUE €€ B XUMHUYECKOW TEXHOJIOIMH. DJIEKTPOTEp-
MUYECKHE M SJIEKTPOXMMHYECKUE IMPOLECChl. TeopeTuyecKkre OCHOBBI MPOMBIIIIEHHOIO 3JIEK-
Tponu3a. TeopeTuueckoe U MpaKkTUYECKOe HallpshKEHUeE MpH AiekTpoinse. [locienoBarenbHOCTh
paspsila HOHOB B pacTBOpeE U paciuiaBe. KoaudyecTBEHHbIE MOKa3aTeau Npouecca 3JIEKTPoIn3a -
BBIXO/I T10 TOKY U KO3((PHUIIMEHT NCIIOIB30BAHUS YHEPTUH.

[Ipon3BoACTBO XJIOpa M TUIPOKCUIA HATPUS IEKTPOJIU30M PACTBOpA XJIOPHJA HATPHS
KaK IpUMep 3JIEKTPOXUMHUUECKOr0 polecca. TeopeTuuecKkue OCHOBBI 3JIEKTPOJIN3A € KEJIE3HBIM
(mnadparMeHHBI METOM) U PTYTHBIM KaTogamu. VX npuHIunuanisHoe pa3inyiue U CPaBHUTEIb-
Has xapakrepuctuka O0nacTu NIPUMEHEHHUs XJIOpa U TUIPOKCH]IA HATPUSL.

Ilpou3eoocmeo memannoe

Knaccudukanus mMerayuioB. 3HadeHHE METAJUIOB UISI HAPOTHOTO XO03sicTBa. CIUIaBBI
Metamnyprus. Celpbe YepHOW M LBETHOM Metaurypruu. Bumsl ceipba. Knaccubukanus pya.
KommiekcHoe ncnonb3oBaHue CyIb(OUAHOTO CHIPh M KOMOMHHPOBAHHE METAJLTYyPrUYECKOTO
MIPOU3BOJICTBA C CEPHOKHUCIIOTHBIM.

OcHoBHbIE CIIOCOOBI MOJIyYEHUS METAJJIOB - MUPOMETAJULYPrUYeCKUe, THAPOMETALIyp-
TUYECKUE U 3JIEKTpoMeTautypruueckue. OU3nKo-XxuMUYECKUE OCHOBBI Ipoliecca BOCCTAHOBIIE-
HUS METAJIJIOB U3 UX COECIUHEHUH.

LBetnas meramnyprus. [IponsBoacto anmomuHus. CBONCTBA aIIOMUHUS U €T0 CILJIABOB,
UX 3HA4eHME NI HapOJHOro Xo034icTBa. Chlpbe AJs MPOU3BOACTBA amtoMUHUSA. CIIOCOObI BbIjiE-
JIEHUS TJIMHO3EMa U3 PYJI: IIEJIOYHBIE, KUCIOTHBIE U AIEKTPOTEPMUYECKUE.

[Monyuenne rauao3ema (Al203) MOKPBIM IIeI0YHBIM crtocoboM (crocob Baitepa) u cro-
coOoM criekaHus. XMMHU3M IPOLIECCOB U MPUHIUIHAIbHAS CXeMa POU3BOICTBA.

[Ipon3BocTBO aNOMUHUS U3 TIMHO3eMa. TeopeTruueckre OCHOBBI Mpoliecca 3JIEKTPOIIU-
3a. [lepBuuHbIE M BTOPUYHBIE IIPOLECCHI B CUCTEME «IJIMHO3EM - KPUOJIUT». DJIEKTPOJIU3EPHI C
000X’KEHHBIMU U CaMOOOKUTAIOIIMMUCS aHOJaMHU. Y CTPOMCTBO 3JIEKTPOJIU3Epa C CaMOOOKHU-
ralomumMcst aHoJ oM. TexHoJornyeckue MokaszaTenu mpolecca 3jekTponausa. PadunupoBanue
anmtomMuHus. CruiaBbl HA OCHOBE aTFOMUHUS.

UYepnusie Metamnbl. CrutaBel Ha OCHOBE jKellesa, WX Kiaccudukaius u cBoiictBa. [ua-
rpaMMa COCTOSTHUS «OKEJIE30 - YIIIEPO», €€ aHAJIu3 U MIPAKTHYECKOE HCIIOIb30BaHHE.

ITpousBoscTBO uyryHa. JKenesnsle pybl, UX Kilaccu(UKalus, COCTaB ¥ MOATOTOBKA. AT-
JIOMEpanus U U3rOTOBJICHHE OKaThIeH. TeopeTnyecKknue OCHOBBI JJOMEHHOrO Iporecca. XUMHu-
YEeCKHE peakliy, IPOTEKAIOUINE B TOMEHHOM nieun. IIpsiMoe 1 KOCBEHHOE BOCCTaHOBIIEHHUE OK-
CHUJIOB XKeJle3a.

YCTpolicTBO JOMEHHOM Meun - peakTopa MOJHOTO BHITECHEHUS, pabOTAIONIEro MO MPUH-
UMy NPOTHBOTOKA. PerenepaTtops! (kaymepsl), UX poyib. ONTUMalbHBIE YCIOBUS TOMEHHOIO
IIpOLIECCa: COCTaB IINXTHI U 1yThsl, TEMIIEpATypa, JaBJICHHUE.

[lytu uHTeHCH(UKAIIMKM TOMEHHOTO Mpoliecca: MPUMEHEHNE KUCI0po/ia, TPUPOIHOTO Ta-
3a, COBEpLUICHCTBOBAHUE KOHCTPYKLMHU Neun (YKPYIHEHHE €€ pa3MepOB, KOMIUIEKCHAs MEXaHM-
3alMs, aBTOMaTH3alusl KOHTPOJISA U ynpasiieHus). Mcnonab30BaHue JOMEHHBIX IIUTAKOB U JOMEH-
HOTO rasa.

[IpousBoncTBo cranu. Knaccudukanuss u cpaBHUTENbHAs OLIEHKA METOJOB BBITUIABKU
ctayni. KuciaopoIHO-KOHBEPTOPHBI METO[I, €r0 MPEUMYIECTBA. XUMHUECKUE PEAKIUU, IPOTE-
Kalolllie B KOHBEPTOpE: OKHCIEHUE yIiiepoJa U mpumMecei, oOpa3oBaHue MIJIAKOB, PACKUCIIEHUE
okcuma xenesa (I1). YcrpoiictBo u pexkum paboThl kKoHBepTOpa. ChIpbe IS KHUCIOPOIHO-
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KOHBEPTOPHOI'O Croco0a BBIIUIABKM CTaIH, €r0 0COOEHHOCTH. XMMHUECKUE peaklul B Te€Tepo-
TEHHON CUCTEME «T'a3 - IIJIAK - METaJ».

MapTeHOoBCKUi cI10cO0 MPOM3BOJACTBA CTAJM, €r0 HEJIOCTATKU. Y CTPOMCTBO MapTEHOB-
ckoif meun. [lyTn nHTEeHCH(UKAIMN MapTEHOBCKOTO Mpoliecca: MPUMEHEHNUE KUCIOPOa, CKATO-
r'o BO31yXa, IPUPOJHOrO ras3a. J[ByxBaHHbIE MAPTEHOBCKHUE TICUH.

BrimnaBka cranu U GpeppocIuiaBoB B 3JCKTPUUECKUX MeYax. DIEKTPOAYTOBbIE M HHIYK-
nuoHHble neun. KauectBo cranu. IlepepaboTka cranu. HenpepeiBHas pa3iuBKa cTaiy.

IIpsimoe BoccTaHoBIIEHUE Kene3a u3 pyAd. Cheipbe, ero NoAroToBKa U nepepadorka. Peak-
TOpPBI NPSIMOI'O BOCCTAHOBJICHUS JKejie3a U3 pyJl: 6apabaHHbIE BpallalolUecs Me4YH, MeYH ¢ «KH-
AIUM ci10eM». OCHOBHBIE BOCCTAHOBUTEIN. XUMUYECKUE PEAKLIUN BOCCTAHOBIICHUS.

Pa¢punupoBanue MeTanioB: KapOOHWIBHBIN CIOCO0, 30HHAsSI IJIaBKa U Jp.

[TopomkoBas Metamuryprusi. [IpomMblIlIeHHbIE METOBI TTOPOIIKOBOM METAJLTYpruul - (Qu-
3UKO-XUMHUYECKUE U MeXaHHuYecKue. XUMHUUYECKHe, PU3NUYEeCKUe U TEXHOJIOIMYECKHE CBOMCTBA
METAJIIMYECKUX NOPOIIKOB. DOPMOBAHUE U CIIEKAHUE METAJUIMYECKUX TOPOLIKOB.

IlepcnekTuBBl pa3BUTUS YEPHOM M IIBETHOM MeTayulypruu B AMypckoil oOnacT, Ha
HansHem BocToke, B CTpaHe B LIEJIOM.

Ilepepabomka xumuueckozo monauea

Bunp! TorumBa, MX XapaKTepUCTHKA. 3amachl M poJib TOTUIMBA B SHEPrETHYECKOM OallaHce
ctpansbl. IIpoucxoxnenne pa3nn4HblX BUJOB TOILIMBA. OCHOBHBIE XapaKTEPUCTUKHU TOIUIUB: CO-
CTaB, DHEPreTUYECKUE XapaKTEpUCTUKU, TEMIlepaTypa TOpEHHUs, TEIUIOTBOPHas CIIOCOOHOCTb.
TonnuBo Kak ChIpb€ XUMUYECKOW TPOMBIIIIIEHHOCTH.

[lepepaboTka TBepaOro TOIMBA. Buabl mepepaboTku: mupoms3, ra3uuKanis, THAPUpPO-
BaHue. KOMIUIEKCHOE UCITOJIB30BAHUE KOMIIOHEHTOB TBEPJAOrO TOILIMBA IIPHU €0 ACCTPYKTUBHOU
nepepadboTKe.

KokcoBanue kameHHBIX yried. CyIIHOCTh MeTola M (U3MKO-XMMHUYECKHE HPOLIECCHI,
IPOTEKAIOIME B MIUXTE IPU KOKCOBaHUH. Y CTPOMCTBO KOKCOBOM meun. [lepuonnueckas padbora
KOKCOBOHM KaMmephl M HemlpepbIBHAs paboTa KOKCOBOM Oarapen. MexaHu3anus U aBTOMaTH3alus
npouecca kokcoBanus. Cyxoe TylIeHHe KOKca, ero IpeuMyIlecTBa.

IIponykrsl KOokcoBaHUsA. IIpsAMOIl KOKCOBBIN ra3, ero cocras. [IpuHIMNMaNBHAsS cxema
yJIaBIMBaHUsS M pa3/elIeHNs KOKCOBOro ra3a. Boljenenrne kaMeHHOYTrOJIbHOW CMOJIbI, YJlaBiIHUBa-
HHUE COeMHEHUI aMMHaKa U celporo Oenszona. IlepepaboTka cbiporo 6eH30/1a U KaMEHHOYTOJIb-
HOU cMOJIBl. BhizienieHne u o4ncTKka apoMaTHIeCKux coenHeHuil. OOpaTHBIN KOKCOBBIM T'a3, €ro
HCIIOJIb30BaHUE.

HuskoremmniepatypHoe kokcoBaHue (ITOJIyKOKCOBaHHE) Topda, CIaHIEB, JPEBECHHBI.
[Tens npouecca NOIYKOKCOBAaHUS TBEPBIX TOILIUB.

lNazudukanus TBEpIOTro TOIIMBA. ABTOTEPMUYECKUE U ANIOTEPMUYECKUE MPOLIECCHI ra-
3udukannu. ['azorenepatops! ra3uuKay TBEPAOro TOMJIMBA (B INIOTHOM CJIO€, B «KHUIISAIIEM)
clloe, B a3p030JbHOM IMOTOKe). ['asudukanus B BaHHE ¢ pacijiaBieHHbIM xene3oM. [loazemHuas
ra3suguKays yris.

I'unpupoBanue TBepaoro Tommaa. ['naporasudpukanus.

Ilepepabotka HedTH 1 HedTenpoaykToB. HedreHocHble paiionsl cTpanbl. CriocoOb! J10-
Ob1um, cocTaB U cBoicTBa HePpTH. [IpobemMa KOMITJIEKCHOTO MCIIOJIB30BAHUS CBIPHS MPH TIepepa-
6otke Hedtu. [ToaroroBka HehTH K mepepaboTKe.

[punnuns! nepepadotku HepTH U HeTenpoaykToB. [Ipsimas neperonka Hedru. Cymr-
HOCTb METO/1a U IPUHIUIHAAIbHAS CXeMa JIByXCTYIEHYaTOW YCTAaHOBKU aTMOC(EpHO-BaKyyMHOU
neperonku HeTu. [lonroroBka HEPTH K MPAMOM TOHKE. Y CTPOMCTBO TpyOUaThIX Meyeil u pek-
TU(PUKAITMOHHBIX KOJOHH. COCTaB M XapaKTepUCTUKA MPOTLYKTOB MPSIMOM TOHKU HEPTH.

Bropuunas (xumuueckasi) nepepabotka HedTu. IlyTu yBenmueHus BbIXojaa Haubosee
[IEHHBIX HEPTEPOAYKTOB U YITyUIIEHHUS UX KauecTBa.

BricokoTeMmepaTypHble METOABI JECTPYKTUBHOW MepepabOTKU HEPTENPOIYKTOB: Kpe-
KUHT U apoMmaTtu3anus pugopmuHr). Llenb u pasHOBUAHOCTH KpeKuHra HedrenpoaykroB. Cra-
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OMJIBHOCTbH YTJIEBOJOPOJIOB PA3IIMYHBIX KJIACCOB. XMMHUECKHE pPEaKLU, POTEKAIOIINE TPH BbI-
COKHUX TEMIIEpaTypax.

Karanutnueckuii KpeKUHT, IPUMEHIEMOE ChIpbe U KaTain3aTopbl. CxeMa NpeBpalleHui,
IIPOTEKAIOIIMX HA aJIFOMOCHWIMKAaTHOM KaTaJlu3aTope. Y CIOBUS ONTUMAIBHOIO peXuma IpoLec-
ca. [IpolyKThl KaTAIMTUYECKOIO0 KPEKUHTa, UX OTJINYUE OT MIPOJYKTOB TEPMUYECKOIO KPEKHUHTA.
[TpyHIMIT KMCIIOJIB30BAaHUS JBMXKYLIETOCS CJIOSI KaTalu3aTopa MpU KaTaIUTUYECKOM KPEKUHTE.
CxeMa yCTaHOBKHM KAaTAJIMTUYECKOIO0 KPEKUHIa C COBMEIIEHHBIM PEAKTOPOM U PEreHEPaTOPOM.
KpeKuHr B KUITAILIEM CI10€ KaTaJIUu3aTopa.

Karanutuueckuii pudgopmunr. Ceipbe U NPUMEHSIEMbIE KaTaIU3aTopbl. XUMHUECKUE pe-
aKIUH, IpOoTeKaroImue npu pupopMunre. PasHOBHIHOCTH KaTaATUTHYECKOTO puopMuUHTa: TIPO-
M3BOJICTBO BBHICOKOOKTAHOBOT0 OeH3MHa (0OsiaropakuBaHue OC€H3WHA) U WHIAMBUAYAIbHBIX apo-
MaTHYECKMX YTIJIEBOJOPO10B (apomaru3anus). [[pyHIMnHUanbHble CXEMBbI IPOLIECCOB.

[IponyxTsl mepepaboTku HeTH, UX COCTaB, CBOMCTBA U npuMeHeHHe. OKTaHOBas U Lie-
TAHOBAsl XapaKTEPUCTHUKU MOTOPHBIX TOIUIMB. OuncTka HedrenpoaykToB. CoBpeMeHHas opra-
HU3alus HehTEXUMUYECKOTO MPOon3BoACcTBa. Hedrexumuueckne KOMOMHATHI.

[TepepaboTka razoobpazHoro ToruBa. Kimaccudukamus razoobpasHbix torums. [Ipu-
POIHBIA Ta3 u ero nmpuMeHeHue. CocTaB MOMYTHBIX HEPTSIHBIX ra30B U ra3zoB HedTenepepadoT-
KM, UX HCII0JIb30BAHNE B KaUECTBE TOILJIMBA U XMMUYECKOTO ChIpbsi. KoHBEpcHs pUpOIHOTO Ia-
3a, €€ Pa3sHOBUAHOCTU: KOHBEPCHUSI C BOASHBIM IAPOM, HEMOJIHOE OKHUCIICHHE, OKHUCIUTEIbHBIN
nupoius. IlpumeHeHne KoHBepcuM [Jsi IPOM3BOJCTBA CHUHTE3-Ta3a, a30TBOAOPOJHON cMecu
(ABC), aunerunena u Bogopoja. IlepepaboTka KpeKuHr-raza. AJKWIMPOBaHHE OYTHUICHOBOMN
bpaxuuu.

Ipombtunennslii opzanuuecKuil cunmes

Pa3HOBUIHOCTH U CBIPbE MPOMBILUIEHHOTO OpPraHMYecKoro cuuTe3a. CUHTE3bl HA OCHOBE
okcuzaa yraepoaa (ll), ankanoB u ankeHoB, aneTHiieHa, HAPTEHOB U APOMATUYECKUX YTIIEBOO-
ponoB. TUnoBble XUMUKO-TEXHOJOTUYECKUE TMPOIIECCHI, IPUMEHSEMbIE B OPraHUYECKOM CHHTE-
3€: TUAPUPOBAHME, NETUIPUPOBAHNE, OKUCIIEHUE, BOCCTAHOBJICHHUE, THIpaTallis, THAPOIIN3, all-
KUJIMPOBaHUE, CylIb(UpPOBaHUE, XJIOPUPOBAHUE, HUTPOBAHUE U JP.

[IpousBocTBO U mepepaboTKa areTuiieHa. MeToabl MoMydeHus aleTHIeHa, UX CpaBHU-
TelbHas XapakTepucTuka. [Ipon3BoACTBO aneTuiieHa TEpPMOOKHUCIUTENbHBIM TUPOJIU30M METaHa,
€ro IPEeUMYyILECTBA.

[IpousBoacTBO aneranpaeruaa ruaparanuei anetuieHa no peakunu Kyueposa B mapo-
BOI1 (haze U KaTaTUTUYECKUM OKHCIEHUEM dTUlieHa. [IpOr3BOACTBO YKCYCHOM KUCIOTHI M YKCYC-
HOTO aHTHJApUAA KAaTaJIUTHUYECKUM OKHCIIEHHWEM areranpieruia. [IpuHiunuanpHas cxema HX
COBMECTHOI'O IIPOM3BOICTBA.

[Ipon3BocTBO MeTaHOJIa U3 CUHTE3-Ta3a. TeopeTUYecKrue OCHOBBI M MPUHLUITHAIbHAS
cxema npousBojcTBa. [Ipumenenue meranona. IIpousBoacTBo opmanbiaeruaa U3 MeTaHonaa u
CEJICKTHUBHBIM KaTaJIUTHUECKUM OKHCIEHUEM METaHa.

[TpousBoncTBo sTaHona. Knaccudukanus U cpaBHUTENbHAS XapaKTEPUCTHKA MPOMBIIII-
JIEHHBIX CITOCOOOB MPOM3BOJICTBA ATAaHOJIA. BHOXUMUYECKUI W TUAPOIU3ZHBIA CIIOCOOBI TTOJTyYe-
HUA 3TaHona. [[pon3BoICTBO 3TaHOIA CEPHOKUCIOTHOM ruapaTaiyeil u npsmMoi rujipatanuei Ha
(bocPOpHOKUCIOTHOM Karaiu3aTope. XHUMH3M U NpPUHLUIMANbHAS cXeMma Ipolecca MpsIMoin
TUApATALMK STUJICHA.

[Tpon3BoICTBO BBICHIMX >KUPHBIX CIIUPTOB U KUCIOT OKHCIeHHEeM napaduna. XUMH3M U
MpUHIMIIMATIbHAS CXeMa Tpoliecca. Boljenenre npoIyKToB peakiuu U ux npuMmenenue. Cunre-
tuyeckue moroinue cpeacrsa (CMC), moBepxHocTHO-akTHBHBIE BenecTBa ([TAB).

ITpousBosacTBO OyTanueHa-1,3 W3 ATUIOBOTO CHUPTA U KATATUTHUYECKUM JETHAPUPOBA-
HUeM OyTaHa. XMMHU3M W MPUHIMIHAIBHAS cXema mporecca. [Ipon3BoacTBO U30IIpeHa U3 H30-
neHrana. [Ipumenenue 6yraauena-1,3 u u3onpexa.

[IpousBoncTBo ctupona u3 OeHzona yepe3 dTwideHon. PU3NKO-XMMHUECKHE OCHOBBI
MPOIIECCOB ANKWJIMPOBAHMS OCH30JIa U ACTUAPUPOBAHUS ITHIOeH301a. [[puHIMNINaNbHas cxema
mporecca.
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IIpon3BoacTBO KamposiaakTama MpsSMBIM OKHCIIEHHEM LUKJIOreKcaHa. XMMHM3M IIpoLecca.
IIpuMeHeHne cTupoJIa ¥ KarpoJlakTama.

Ilpousze00cmeo nonumepuvlx mamepuanos

[TonmumepHBIe MaTepHabl, NX Kilaccu(uKaius, cocTaB u o0mume cBoiicTBa. Beicokomore-
KysspHble coenuHeHust (BMC) kak ocHoBa monuMepHbIX MatepuanoB. CTpoeHue u Kiaccudu-
kaiuss BMC. Crenuduueckue coiictBa BMC kak (QyHKIMS UX CTPOEHHS M MOJEKYJISIPHOU
Macchl. DJIeMEHTapHOe 3BEHO, MakpoMosiekyna. ®a3oBoe u usndeckoe cocrosarne BMC. Oc-
HOBHBbIE CHOCOOBI MPOU3BOJACTBA cuHTeTHYeckMX BMC: monmMepusanus, CONMOIUMEpHU3aIHs,
IOJIMKOHCHC AU, conoaukonaeHcanus. [lonsatue o Monomepax. PanukainbHas 1 HOHHAs, 1IETI-
Has U CTyIIeH4YaTas IojuMepusanus. PaBHOBECHAs: 1 HEPAaBHOBECHAS IOJUKOHICH AU TexHu-
YecKHe CrIoco0bl MPOBEIECHUS MOIUMEPU3ALIUU U MTOJIMKOH/IEHCALINH.

Onacromepsl (kayuayku). OcOOEHHOCTH BBICOKOAUIACTUYHOTO cocTostHus BMC. Kiaccu-
(bukanust 1 OCHOBHbIE CBOMcCTBa KayuykoB. HarypanbHblil kayuyk, ero crpoenue. CuHTteTnde-
ckue Kayuyku. [Ipou3BoacTBo OyTaaMeH-CTUPOIBHOIO Kayuyka METOJOM AMYJIbCUOHHOM IOJIH-
Mepuszanui. OU3NKO-XMMHUYECKHE OCHOBBI M NPUHLMIMANIBHAsA cxema Ipouecca. Crepeopery-
JSIpHBIE KaydyKH, UX cTpoeHue. [Ipumensemsle kaTanu3aropsl. [Ipou3BoaCTBO cTepeoperysap-
HOT'O H30MPEHOBOro Kayuyka. PU3MKO-XMMHUYECKHE OCHOBBI Ipoliecca cTepeocnenuduueckon
MOJIMMEPH3ALMU U IPUHIMIIMAIbHAS CXEMa IIpolecca

IlepepaboTka KaydyKOB B Pe3MHOBBIE U3/eusl. TUIIOBBIE IPOLECCHI U alapaThl pe3uHO-
BOM NPOMBINIIEHHOCTH. Bynkanusanus kaydyka. IIpuHnun mMeropa. BynkaHusupyromuye areH-
Tbl. XMMHU3M BYJIKaHU3aLMU HENPEACIbHBIX KaydyKOB c€pOi. Buabl pe3MHOBBIX U3JEIHM.

[TmacTmacchl, uX Kiaccu(uUKaIus, COCTaB, OCHOBHBIE CBOHCTBA W OOJIACTH MPUMEHEHHS.
KomnonenTs! mnactuueckux macc. IIponsBoacTso miuacrmace.

[Honumepuzanmonnsie BMC u nnactmaccesl Ha ux ocHoBe. [lonuatunen. [Ipunnunuans-
Has cxema IIPOM3BOJCTBA MOJIMITUIIEHA BBICOKOTO M HU3KOro AasieHusd. [lomunponuien. Ilonn-
CTUPOIL.

[Monukonnencamnonasie BMC u miactmaccsl Ha ux ocHoBe. [IpousBoacTtBo ¢denondop-
MaJbJETUIHBIX ITONIMMEPOB. HOoBOakM M pe30Ibl, YCI0BUS UX NOJYYEHUS, OTBEPKICHHUE 110 pe-
3UTOB. IIOJyYEHHUE MPECC-TIOPOLIKOB, BOJOKHHUCTBIX U CIIOUCTBIX INIACTHUKOB.

XUMHYECKHE BOJOKHA, WX Kiaccu(uKaiys, OCHOBHbIE CBOWCTBA U NMpPUMEHEHHe. Turmo-
Bble METO/Ibl (POPMOBAHUS XMMHUYECKHX BOJIOKOH U3 paCTBOPOB U paciuiaBoB. [Ipon3BocTBO UC-
KYCCTBEHHBIX BOJIOKOH Ha OCHOBE LIEJUIFOJIO3bI: BUCKO3HOIO M alleTaTHOI0. XMMHU3M IIPOLIECCOB.
[Tpon3BOICTBO CUHTETHUECKUX BOJIOKOH W3 JIaBcaHa (MOJIMATHIIEHTepedTanaTa) u KanpoHa (Io-
JUKaIpojakTama). XMMU3M MPOLECCOB.

OcCHOBHBIE HaNpaBICHUS €IMHON HAYYHO-TEXHUYECKOW ITOJIMUTUKH Pa3BUTHS XUMHKO-
TEXHOJIOTMYECKUX IPOU3BOJICTB

DKosoruzanus o0IECTBEHHOro Mpou3BoicTBA. HoBble MeTOIbI 100BIUN ChIPbS U HOBBIE
BUJIbI SHEpruu. HOBbIE TEXHOJIOTUHU U HOBBIE MaTEpUaJIbL.

MasnooTxoHble U 0€30TXO/IHBIE TEXHOJOTHUECKUE MPOLECCHl U CXEMbl B XUMHUYECKOU
MIPOMBINUIEHHOCTH. KpHUTepuH 5KOJIOTMYHOCTH TEXHOJIOTMYECKUX mpoueccoB. (OCHOBHBIE
HalpaBJIeHUs B Pa3BUTUHN 0€30TXOJHOM M MAJIOOTXOAHOMN TEXHOJIOTUH.

TepputopranbHO-IPOMBIIIJIEHHBIE KOMILIEKCHI M pa3MeElleHHue XMMHUYECKHUX MPOu3-
BojcTB. OcoOenHoctu pa3Butus otaenbHbIX TIIK. TepputopuanbHas KOMIUIEKCHas cxema
oxpanbl npupojsl. DHeproodecneyenre TIIK u oxpana okpy:karomel cpefbl. DKOJIOTHYeCcKas
0€30MaCHOCTh XUMHUYECKHX MPOU3BOJICTB.

DKOJOTHYECKHH MacnopT IPOMBIIUIEHHOTO IPEIPUSTHS.

DTallOHHbIE MTPOEKTHI OE30TXOAHBIX MPOU3BOJICTB.

KommnekcHas nepepa®oTka moJjie3HbIX HCKOMaeMmblx. OCHOBHBIE 3KOJIOTHYECKHE IPO-
6J1eMbl, BOSHUKAIOIINE MIPU ITOM.

IlepepaboTka u ucnonb3oBaHue OTX0A0B. OOE3BpeKUBaHME M YTWIM3ALUSA OTXOIOB
NPEANPUATH XUMHUYECKON IPOMBILIICHHOCTH. Mcrons30BaHHE OTXOAOB IIPOU3BOACTB. Poib
IIPOMBIIIJICHHOCTH CTPOMUTENIBHBIX MAaTE€PUAIOB B HCIOJIB30BAHMHA OTXOAOB INPOU3BOACTB. Mc-
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II0JIb30BAHNE OTXOJOB LBETHOM M YEPHOM METAJULYPIUU; 30JIbI U IIJAKOB TEIUIOBBIX JIEKTPO-
CTaHLUH; TUPUTHBIX OrapKOB; IMEKTPOTEPMODOCHOPHBIX MIIAKOB; TUIICOBBIX OTXO/IOB; OTXOJIOB
JOOBIYM 1 00OTAIEHHs YIJIsl, BCKPBILIHBIX IOPOA U T. 1.

4 METOJIWYECKHWUE PEKOMEHIALIMHA (YKASAHMS) IJISI CTYAEHTOB
M0 U3YYEHUIO JUCLIUNIUHbBI

[IporpamMma mpu3BaHa MOMOYBL CTYIACHTAM B OPTaHHU3AIMH CAMOCTOSTEIBHONW pabOTHI 1O
ocBoeHuto nucuuiuinnbl «lIpuknaanas xumusy. [Ipukinaanas XuMus npeacTaBisieT coOol HHTe-
TPUPOBAHHYIO 00JIACTh 3HAHWMU, 0A3UPYIONIYIOCS HA KOMIUIEKCE XUMUYECKUX JUCHIUIUINH, U3Y-
YEHHBIX CTYJEHTaMU Ha MPEeAbIAYIINX Kypcax.

Hucuummuaa «[IpuknanHas XuMus» B MEIAarorddecKux By3aX JOJDKHA 00ecrednBaTh
MOJIFOTOBKY BBICOKOKBAJTU(UIIMPOBAHHBIX 0aKaIaBPOB, 3HAIOIIUX COCTOSHUE XMMHUYECKOM Mpo-
MBIIUICHHOCTH CTPAHBl U TEPCIEKTUBBI €€ Pa3BUTHsI, CIIOCOOBI TOOBIYM, MOATOTOBKH M KOM-
IUIEKCHOW TepepaboTKU BaXKHEHUIINX BHJIOB XMMUYECKOTO ChIpbs. bakanaBp MOKEH 3HATh TEO-
pPETUYECKHUE OCHOBBI, TEXHOJIOTUYECKUE MPOIIECCHI U TUIOBBIE aIMapaThl OCHOBHBIX XUMHUYECKUX
MIPOU3BOJICTB, HCIOIB30BAHKUE MPOIYKINU XUMUYECKON MPOMBIIUIEHHOCTH B HAPOJIHOM XO35M-
CTBE, UMETh MPEJCTaBICHUE 00 SKOHOMHUKE XMMHUYECKON MPOMBIIIJIEHHOCTH, METO/IaX OXPaHbI
OKPYXAaIOIIei cpebl OT BPEIHOTO BIMSHUS MPOAYKTOB U OTXOJ0B XUMHUECKON MPOMBIIIJICHHO-
CTH, SICHO TIPEJICTABIIATh 3HAYCHUE XMUMU3AINH HAPOIHOTO XO3SICTBA, €€ OCHOBHBIC HaIpaBiie-
HUSL.

CoBpeMEHHBIE MPOMBITIUICHHBIC TPEIIPHUITHS MIPEICTABISAIOT CO0OM COUETaHHE IMPOU3-
BOJICTB paznuyHoro npoduis. Hapsay ¢ pa3BuTueM XUMHYECKON MPOMBIIIIEHHOCTH U yBelnYe-
HUEM YHCJIa XUMUYECKUX MPOU3BOJICTB MPOUCXOAUT UX TUMH3auus. [Ipu 3TOM HOBBIE TEXHOJIO-
TUYECKHE MPOIIECCHl U CUCTEMBI YIIPABJICHUS pa3pabaThIBAIOTCS Ha OCHOBAaHMHM HAYYHOTO MO/I-
X0J1a, U3YUYEHUs OTIEITbHBIX XUMHKO-TEXHOJIOTHYECKUX MPOIIECCOB Oa3upyercs Ha OOIIUX TEO-
PETHUECKHUX OCHOBAaX XMMHUYECKON TEXHOJOTHH KaK HayKH. DTH OOIIe HayYHbIE IPUHIIUIIBI W3-
JIAraroTCs B TIEPBOM YaCTH JIEKIIMOHHOTO Kypca, KOTopas MPEIIECTBYET U3yUYEHUIO KOHKPETHBIX
XUMHUKO-TEXHOJIOTHUECKHUX MPOIIECCOB.

Bo BTOpOIt yacTu JEKIIMOHHOTO Kypca U3y4yaroTcs HauboJiee TUITMYHbIE, BAXKHEUIIINE XH1-
MUYeckue Mpou3BoAcTBa. [Ipu 3TOM HEOOXOIUMO MOTUYEPKHYTh, M30eras MyOnupoBaHUS, HC-
MOJIb30BaHNE OOIIMX HAYYHBIX MPUHIIMIIOB U 3aKOHOMEPHOCTEM XMMHYECKOM TEXHOJOTUU Ha
KOHKPETHBIX MPUMEPaXx.

B mpormecce u3yueHuss KakIOro MPOM3BOJICTBA CTYJIEHTHI JOJKHBI O3HAKOMHUTBLCS CO
CBOMCTBAMHM MOJYy4aeMOro MPOAYKTa, CBIPbEBBIMU U SHEPTETUUECKUMU PECYPCAMU, PACCMOTPETh
TEXHOJIOTHYECKYI0 CXEMY MPOMU3BOJICTBA U OOOCHOBATH ONMTUMAIBHBIN TEXHOJOTHUECKUI PEXUM
€ro OTAENbHBIX cTaguil. B 3akitoueHne HeEOOXOIMMO JaBaTh MPEACTaBICHHE O XHMHKO-
TEXHOJIOTHYECKUX TOKa3aTeNIsIX MPOU3BOJICTBA, 00JaCTH MPUMEHEHHS JTaHHOTO MPOJYKTa, Tpe-
OOBaHHUAX TIO0 OXpaHe OKPYIKAIOIIEH MPUPOTHON CPeIbl U YTUITU3AIUU OTXO/IOB.

B mpomecce mpoBeneHusT 1a00paTOPHOTO MPaKTUKyMa CTYACHTHI JODKHBI 3aKPETHUTh U
yIIyOuTh 3HAHUSA, MOJYYCHHBIE B JIEKIIMOHHOM Kypce, MPUOOpPECTH MPaKTUYECKHWE HABHIKU B
MIPOBEICHUH MCCIIEOBAHUS M KOJWYECTBEHHONW 00paboTKe pe3yinbTaTOB MPOBOJAMMON PabOTHI,
03HAKOMHTBCS C COBPEMEHHBIMH METOJaMU aHAJIU3a ChIPbS U MOJYy4YaeMbIX MPOIYKTOB. DJKCIe-
pUMEHTAJIbHBIE HCCIEOBAaHUS TPOBOJSATCA HA YCTAaHOBKAX, MOJCTUPYIOMIMX MPOU3BOACTBEH-
Heie. [Ipu mocraHoBke pabOT cleIyeT CTPEMHUTBCS K TOMY, YTOOBI TaKHe ONepaliy Kak aHaau3
MOJIYYEHHOTO TIPOYKTa, OMPECIICHHE €r0 KOHCTAHT, CHATHE TTapaMeTPOB MPOIecca OpraHuye-
CKH BKIIFOYQIHCh B COOTBETCTBYIOIIYIO TEXHOJIOTHUECKYIO Pa0OTy ¥ BBINOIHSINCH B 00beMeE,
HEO0OXOAMMOM JIJIsl PEIICHHsI TIOCTABJICHHBIX B 3TOM paboTe 3aay.

[MpuknanHas XuMusl u3ydaeTcss Ha MpoTsokeHuu 10 cemecrtpa, yriybleHue 3HAHUH OCy-
IIECTBIISIETCS B MPOIIECCE BHITIOIHEHUS OOMIMPHOTO J1a00paTOPHOTO MPAKTHKYyMa M 3aKPETUIICTCS
MIPU TIPOXOKIECHUHU MEJArOrHYeCKON MPAKTUKH.

[IporpaMMa JUCHUIUIMHBI COCTABJIEHA B COOTBETCTBUU C YYEOHBIM IUIAHOM IO CHEIHaIb-
HOCTU U ['ocyapcTBEHHBIM 00pazoBaTebHBIM cTanaapToM BO.
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VY4ebHO-MeToIM4YeCKHe MaTepUabl M0 MOJArOTOBKE JIEKIIMOHHBIX M JIA0OPATOPHBIX 3aHs-
TUH TPEJICTABIECHbI OTAEJIBHO MO KAKJOW TEME B COOTBETCTBUH C MPOrpaMMON JUCIUIUIMHBI U
[I0CJIEI0BATEIBHOCTHIO U3YUEHUs TUCHMILIMHBL: «O0Iue BOIpockl NpUKIagHol Xumumny»; «Teo-
pPETHUYECKHUE BOIIPOCHl NPUKIATHOW XuMumn»; «IIpon3BOJICTBO HEOPraHWYECKUX BEIIECTBY;
«IIpon3BoAcTBO MUHEpaAIbHBIX YI00peHHiD»; «[IpoM3BOICTBO CHIIMKATHBIX MaTepuaaoBy»; «Me-
TALTYprusy; « XuMu4yeckas rnepepadboTka TomBay; «IIpou3BOICTBO OpraHUYECKUX BEILECTBY;
«IIpon3BoACTBO BHICOKOMOJIEKYJISIPHBIX COSANHEHHI.

B xaxnoif Teme gaHbl yueOHO-METOJMUECKUE MaTepUalIbl JEKIIHOHHOTO Kypca, BKIFOYal0-
M€ IJIaH JIEKIUH 10 KaX10i n3yyaeMoi TeMe U 0COOCHHOCTH M3y4aeMoro marepuaia, puBo-
JUTCSI CIIUCOK OCHOBHOM U JIOTIOJIHUTEIbHOM JINTEPATYPHI.

IIpencraBnensl 3ajaHusl Ui CAMOCTOSITEIBHOIO M3Y4YEeHHUs IpeAMeTa, BapUaHTbl KOH-
TPOJIBHBIX PabOT, UTOTOBBIE KOHTPOJBHBIE TECTHI, KOTOPBIC MO3BOJIAIOT MPOBEPUTH YPOBECHb
YCBOEHMsI M3yYEHHOro Marepuaia. KoHTposbHBIE TECTHI COAEPKAT 3a4aHUs PA3HOIO coJepxka-
HUS ¥ YPOBHSI CJIO’KHOCTH, YTO IO3BOJISET IOCTOBEPHO OLIEHUTh MOJHOTY 3HAHUI CTY/IEHTOB.

[Ipexne yeM MPUCTYNUTh K BBITOJHEHUIO 3a/1aHUM JUIsl CAMOKOHTPOJISA, CTyA€HTaM HeoO-
XOJUMO H3YUYUTh PEKOMEHAYEMYIO MO Kaxaoh Teme jaurepaTypy. OOmuil cnucok ydeOHOM u
y4eOHO-METOIUUECKOM JTUTepaTyphl MPEACTaBIEH B OTJCIBHOM pa3jeie JaHHO# paboTsl. Kpome
TOr0, B MaTepuajiax o HOJArOTOBKE Ja00paTOPHBIX 3aHITUN 110 KaXKIOW TeMe yKa3aHa OCHOBHAas
U JIOTIOJIHUTEIIbHAS JIUTEepaTypa.

YueOHo-MeTOANYECKOE 00eciedeHHEe CAMOCTOATEIbHOM PadoThl CTYACHTOB
10 AUCHHUILINHE

KoauuecTBO 4acos,
B COOTBETCTBHH €
HanmenoBanmue pa3zaesia (TeMbl) ®opMBbI/BHIBI CAMOCTOS-
TeJIbHOUH PadoThI yueoHo-
TeMATHYEeCKUM
TUIAHOM

|. BBenenue. OcHOBHble HayuHble | MI3ydyeHne ocHOBHOW muTepa- 16
IPUHLMIIBI U 3aKOHOMEPHOCTHU TIPU- | TYPBI
KJITHOM XNMHH N3yueHne  IONOJHUATEIBHON

JIUTEPATYPHI

KoncnektupoBanue  u3ydel-

HBIX UCTOYHUKOB

[loaroroBka ortdera mo Jsabo-

paTopHbIM paboTam

[ToaroroBka K 3K3aMeHy
Il. OcHOBHBIE XMMHMUYECKHE Mpou3- | MI3yueHne OCHOBHOI mMTEpa- 28
BOJICTBA TYpbI

N3ydyenue  [ONMOJHUTEINBHOU

JUTEPATyPhI

KoHcnexktupoBanue  u3ydeH-

HBIX UCTOYHUKOB

IMonroroBka otuera mo nabo-

paTopHBIM paboTam

[ToaroroBka K KOHTPOJBHOU

pabote

[lonroroBka K 9K3aMeHyY
Bcero 44

5 MPAKTUKYM 110 IMCHUIIJIMHE

Ilian JabopaTopHbIX padoT

Ne JIaGoparopHas paboTa [IpakTukym
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1 | JJabopartopnas pabota 1: IlpaBuia texuuku Oe3omacHocTd npu | [1] cTp. 8
BBINOJIHEHUH J1a00paTOpHBIX paboT. Tumossle pacueTsl B XUMHU-
YECKOM TeXHOJIOruu. Pacuér MarepruanbHOTO M SHEPreTUYECKOTO

OanaHca.
2 | JJaboparopHas pabdota 2: [IpuroroBienue pabounx pacTBOpOB [1]ctp. 8
3 | JlaboparopHas pabora 3: Omnpenenenne x€ctkoctr Boabl u e€ | [1] cTp. 98
yMsITUCHUE

4 | JlabopatopHas padota 4: [lomydeHune cepHOM KUCIOTHI KOHTAKT- | [1] cTp. 89
HBIM CIIOCOOOM.

5 | JJaboparopnas pabora 5: [Tonyuenue ammuaka u3 azora Bo3ayxa | [1] ctp. 87

U BOJIOpoAa
6 | JJaboparopnas pabota 6: [ToaydyeHrne aMMOHUWHOMN CEMTPHI [1] cTp. 100
7 | JJaboparopHas padota 7: [loaydeHne JErKOTIaBKUX CTEKOI [1] cTp. 95

8 | JlaboparopHas pabora 8: IlomyueHue HHKeIEBOro MOKpHITHS | [1] cTp. 92
IIEKTPOXUMHUIECKUM CIIOCOOOM

9 | Jlaboparopuas pabora 9: KommuectBeHHOe omnpenenenue xup- | [1] ctp. 78
HBIX KHCJIOT TIPY OKHMCJICHUU mapaduHa

11 | Jlabopatopuas padota 10: Ilomyuenne mpuia. Kommgecrsennoe | [1] ctp. 79
OIpEJIC/ICHUE KUPHBIX KUCIIOT B MBLIE.

[1] XKunkos B.B. IlpakTukyM Mo XUMUYECKOW TEXHOJOTUU U MPUKIATHOW XUMUU: YUyeOHOE TOo-
cobue ans ctyneHToB By30B / B.B. Xuakos. - bnarosemenck: M3a-so BI'TIY, 2014. — 124 c.

JladopaTopunasi padora 1: IlpaBuna TexHUKH O€30MACHOCTH IPH BBHIMOJHEHUU J1abopa-
TOPHBIX pabOT. THUIIOBBIE pacyeThl B XUMUUYECKOW TEXHOJOTUH. Pacuér maTepralibHOrO U SHEP-
reTuyeckoro Oamanca.

Bonpocskl Kk 3aHATHIO:

1. Beenenue. IlpaBuna moBeneHUs B J1a0OpaTOPUU XUMHUYECKOW TEXHOJIOTHH, MpaBUiIa
TEXHUKH 0€30MMaCHOCTH Y OKa3aHHUE TIEPBOM MTOMOIIIH.

2. TunoBble pacyeTbl B XMMHUYECKON TEXHOIOTHU.

3. Pacuér maTepuanbHOTO M SHEPTETUUECKOTO OaaHca.

4. Tlpaktuyeckue pacxoHble KOA((UIMEHTHI, BBIXOA MPOIYKTa, MPOU3BOAUTEIHHOCTH
arnmapara, THTCHCUBHOCTh ammapara, yAelIbHbIe KaluTaIbHbIC 3aTPAThI

JlabopaTopnas padorta 2: [IpurorosieHue pabo4unx pacTBOPOB

Bomnpocs! k 3aHATHIO:
1. CriocoObI BbIpaykeHUsI KOHIIEHTPAIIUH PAaCTBOPEHHOT'O BEILIECTBA.
2. PacTBOpSbI B 1a00paTOPHBIX paboTax MpaKTUKyMa.

JladopaTopnasi padora 3: OnpeneneHre KECTKOCTH BOJBI U €€ yMITUYCHHE

Bonpocs! Kk 3aHATHIO:

1. Boga B XuMH4Y€CKOHN MPOMBIIUIEHHOCTH. XapaKTEPUCTUKA TPUPOIHBIX BOJI.

2. IloaroroBka NpoMbIIIIIEHHON BOABI. OUNCTKA MUTHEBOM BOJIBI.

3. CoIpbé€, ero BuIbl, KiIaccU(pUKaIus, TOATOTOBKA ChIpbs. [IpuHIIMIT palioHaNIbHOTO HUC-
10JI30BAHNUS CHIPBS.

4. BuJbl 1 UICTOYHUKH SHEPIUH, IPUMEHSIEMbIE B XUMUYECKON MPOMBIIIIEHHOCTH. JHEp-
rO€MKOCTb XMMHUKO-TEXHOJIOTMUECKUX MPOIIECCOB. PalinoHaIbHOE NCIIOIB30BAHUE SHEPTHH.

JladopaTopnasi padora 4: [losrydeHune cepHON KHCIOTHI KOHTAKTHBIM CIIOCOOOM.

Bonpocsl Kk 3aHATHIO:

1. CepHas xucnota, €€ CBOICTBa, copTa, NpuMeHeHne. ChIpb€ CEPHOKUCIOTHOTO MPOMU3-
BoJicTBa. Cr1ocOOBI MPOU3BO/ICTBA CEPHON KUCIIOTHI.

2. IMonyuenune okcuma cepsl (IV). OOXHUr KoMUeqaHa KaK IPUMEpP TeTEPOreHHOr0 HeKara-
JUTUYECKOTo mpouecca. THITBI 00KUTOBBIX MEYEH.
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3. Oxucnenune okcuna cepsl (1V) kak mpumep oOpaTUMOTO TETEPOTCeHHOTO KaTaTUuTHIECKO-
ro Iporecca.

4. Xemocopouus oxkcuaa cepsl (VI). IlpuHipnuanpHas cxemMa MpoU3BOJICTBA CEPHOU KHC-
JIOThI KOHTAKTHBIM CIIOCOOOM M3 KOJIYE/IaHa.

5. OcoOGeHHOCTH MPOM3BOJCTBA CEPHOM KHUCIOTHI IO «KOPOTKOH cXeme» M CIOoco0oM
«MOKpOro kaTtayin3a». OCHOBHbIE TEHJECHIIMH B Pa3BUTUU CEPHOKUCIOTHOTO IPOU3BO/ICTBA.

JlaGoparopnas padora S: [lonyyeHue ammuaka u3 a30Ta BO3AyXa U BOJIOpPOIa

Bonpocsl k 3aHATHIO:

1. CoennHeHns a30Ta, UX 3HAYCHHE JJI1 HAPOAHOIO XO3AKCTBA. [[pOMBINUIEHHBIE METOBI
CBsA3bIBaHUA a30Ta. ChIpbE B IPOU3BOACTBE AaMMHUAKA.

2. CuHTE3 aMMHaKa Kak IpUMEpP KaTaIuTHYECKOTO IeTEpPOreHHOro npouecca. Teoperuue-
CKHE€ OCHOBBI CUHTE3A.

3. IIponsBoacTBo amMmuaka. [IpuHumMnuanpHas cxema NPOU3BOACTBA IIPU CPEAHEM JaBlle-
HUU.

JlabopaTopHasi padora 6: [losrydueHrne aMMOHUIHON CEUTPBI

Bonpocsl k 3aHATHIO:

1. Ponbp MuHepanbHBIX YJOOpEHHUI M CPEACTB 3aIUUThl PACTEHUH U HAPOJIHOIO XO3sii-
ctBa. Knaccugukanus u xapakTepucTHKa MUHEPAIBHBIX yI00pEHUH.

2. CnocoOsl nonyuenus coineil. IlpousBoacrBo kapbamuia. IlpuHnunuansHas cxema mnpo-
W3BOJICTBA KapOaMua.

3. A3otHble yno0peHnus, ux kiaccuduxanus. IIpon3BoacTBO aMMOHUMHON CEIUTPBI.

4. Kanuiineie ynoopenus. ®U3nK0-XUMUYECKHUE MTPOLIECCH UX MOTYUYESHHUS.

5. ®ochopubie ynobpenus, ux kinaccupukanus, coipbE. [Ipon3BoaCTBO MPOCTOrO U IBOM-
HOoro cynepdocdara.

6. buoxuMuueckue Npou3BOACTBA, UX POJIb B HApOoAHOM Xo3siicTse. [IponsBoactso bBK.

JlabopaTopnasi padora 7: [losrydeHue JIETKOIIJIAaBKUX CTEKOJT

Bomnpocs! k 3aHATHIO:

1. Cunuxatsl. Knaccuduxanus, cbpb€, TUIOBbIE TEXHOJOTUYECKUE MPOIIECCHI POU3BO/-
CTBa CWJIMKATOB.

2. TIpou3BOJCTBO CTPOUTENHHBIX MaTEPUAIOB: N3BECTH, KHUPIIHYA.

3. Orneymnopsl. OCHOBHBIE BU/Ibl OTHEYTIOPOB, IPHUHLUIIBI UX MOTYUYEHHUS.

4. TlpousBocTBO NopTiIaHAleMeHTa. DU3NKO-XUMHUECKHUE MPOLIECCH] U MTPUHIMITHATIbHAS
CXeMa IIPOU3BO/ICTBA.

5. Crekio. Cocras, cTpoeHue, knaccuduxamus ctékois. Bapka crekna. [lepepaboTka cTek-
na.

JladopaTopnas padora 8: [lomydyeHre HUKEIEBOTO MOKPBITUS AIEKTPOXUMUUYECKUM CIIO-
cobom

Bomnpocsl k 3aHATHIO:

1. Cripn€ 1BeTHOM U 4€pHO MeTauTypruu. OCHOBHBIE MTOKa3aTeIH ChIpbs. IlepcrieKTHBbI
pa3BUTHS BETHOM 1 YEPHOM MeTaLTypriu B AMypcKoi 00IacTH.
UyryH, ero xapakTepucTuka. Y CTpOMCTBO JOMEHHOH ne4n. [JoMEHHBIN 1BOp.
Cranp, xapakTepucTuka ctanu. Mapku cranu. OTin4dne cTaiay oT YyryHa.
XHUMHYECKHE TIPOLIECCHI, JIEXKAINE B OCHOBE IIPOU3BOJICTBA CTAJIH.
AJIFOMUHMH, CIIJIaBbl HA OCHOBE alMIOMUHHUSA. ChIPBE JJIs1 TPOU3BOICTBA ATFOMUHUSL.
[Tonyuenue rnuHo3éMa: a) ciocoboM baiiepa; 0) CyXuM MIeT0YHBIM CIIOCOOOM.
XUMUYECKHE MPOLIECCHI JIEKTPOTIN3a B IPOU3BOJICTBE ATIOMUHUS.

8. YcrpoiicTBo 1 paboTa 37eKTpoau3epa ¢ 000X KEHHBIMU aHOJAMU M CaMOOOKHUTAIOIIH-
MUCS aHOJJaMH.

JlabopaTopnas paGora 9: KosimuecTBEHHOE ONpEAEIECHUE KUPHBIX KUCIIOT TP OKHUCIIE-
HUU nlapaduHa

Bonpocs! K 3aHATHIO:

Noakown
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1. TIpoMbINIIEHHBIN OPraHUYECKUI CUHTE3, €ro Pa3HOBUIAHOCTH U ChIphE. CHHTE3bI Ha OC-
HOBE OKCHJOB YTJIEpOJa, AJIKAHOB, AJIKEHOB U JPYIUX YIVIEBOJOPOAOB. THIIOBBIE XUMUKO-
TEXHOJOTMYECKHE MPOLIECCHI, IPUMEHSEMbIE B OPraHuYeCKOM CHHTE3E.

2. Ilpou3BOACTBO METAaHOJNA U3 CHUHTE3-Ta3a. TeopeTUUeCKre OCHOBBI U MPUHLUIHUAIBHAS
cXeMa IIPOU3BO/JICTBA.

3. IIpombliuieHHbIE c1IOCOOBI IPOU3BOJCTBA ATaHONA. [[puHIIMNIMANbHAsA cXemMa IPOU3BOI-
CTBA 3TaHOJIa THJIpaTaluel ATHIICHA.

4. IpousBoactBo OyraaueHa - 1,3. XuMu3M U NPUHIMITHAIBHAS CXeMa IMpoLecca Mpou3-

BOACTBA.

Jla6opaTopuasi padora 10: [Tomydyenue mputa. KonmuecTBEHHOE OMpPENEICHHE YKUPHBIX
KHCJIOT B MBLIIE.

1. CunTeTHYECKHE MOIOLIIME CPENICTBA.

2. Mru1o. Bunpl, cBoicTBa.

3. OUBUKO-XUMHYECKUE OCHOBBI CTUPKHU.

4. ITpou3BOACTBO CHHTETUYECKIX MOIOIINX CPEJICTB.

6 IUTAKTUUYECKHUE MATEPUAJIBI 1J151 KOHTPOJISI (CAMOKOHTPO.IST)
YCBOEHHOI'O MATEPUAJIA

6.1 [epevyenb KOMIIeTEHIIHIA ¢ YKa3aHUEM 3TANoOB UX (OPpMUPOBaHHUs B MPoOIlecce OCBOCHHS
AUCHHILTHHBI

HNunexc
KOMIIETE
HIIMH

Onenoynoe
CPe/CTBO

IToka3aTenan
OLlCHUBAHUA

Kpurepun oneHuBanusi
c(hopMHUPOBAHHOCTH KOMIIETEHIIH

YK-1
OIIK-8
[1K-2

Otuer no na-
6opaTopHO
pabore

Hu3skuii — HeynoBne-
TBOPUTEIHHO

CTaBUTCSI, €CIIH JOMYIIECHBI CYIIeCTBECHHbBIE
omKOKH (B X0JIe IKCIIEPUMEHTA, B 00BsC-
HEHHH, B OQOpPMIIEHUH pabOThl, MO TeX-
HHUKE O€30IacHOCTH, B paboTe c Bele-
CTBaMH U Npubopamu), KOTOpbIE HE HC-
MPABJIAIOTCS JAaXXe MO YKa3aHUIO MPEro-
JlaBaTels.

IToporoBelii — yno-
BIIETBOPUTEIILHO

CTaBUTCS, €CJIM JIONYILEHbl OJHA-/IBE CY-
IIECTBEHHbIE OMMOKU (B XOJAE SKCIEepH-
MEHTa, B 00BsCHEHUH, B OPOpMIICHHH pa-
0O0TBHI, 110 TEXHUKE 0€30MaCHOCTH, B pado-
T€ C BEIlleCTBAMU U NpUOOpPaMH), KOTOPbIE
VCIIPABJISAIOTCA C TIOMOLIBIO IIPENoJaBarTe-
Js1.

ba3oBblii — xopo1o

a) paboTa BBINOJHEHA MPaBHIBbHO, 0€3 Cy-
IIECTBEHHBIX OMIMOOK, C/IEJIaHBI BEIBOJIBI,

0) 1OITyCTHMBI: HETIOTHOTA IPOBEACHHS WU
oopmIteHHsT IKCIIEpUMEHTa, OJIHA-/IBE He-
CYIIIECTBEHHbIE OLIMOKH B MPOBEICHUH WU
oopmIleHHH AKCIIEpUMEHTa, B MpaBHIax
paboThI ¢ BellecTBAMU M IpubopamMu

BrIcokuii — OTIIMYHO

a) paboTa BBITIOJHEHA IIOJHO, TPABUIILHO,
0e3 CyIIEeCTBEHHbIX OIIMOOK, CIICaHbl BbI-
BOJIBI;

0) SKCHEpPUMEHT OCYIIECTBJIEH IO IUIAHy C
y4EeTOM TEXHHUKH O€30MacHOCTH W TIPABUI
paboThI C BeLIeCTBAMHU M MPUOOpaMH;  B)
MMEIOTCSl OPTaHW3aIMOHHbIC HABBIKH (IIOA-
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JICP’)KUBACTCSI YUCTOTa pabovyero Mecra u
HOPSJIOK Ha CTOJIE, SKOHOMHO MCHOJIB3YIOT-
Csl pEaKTUBBI).

Huzkwuit — no 60
0aJIoB (HEeyI0BIIe-
TBOPHUTEHHO)

[Toporoserii — 61-75
0annoB

3a BEPHO BBHINIOJHEHHOE 3a/laHue TECTUPY-
EMBIl ToJIydaeT MaKCHUMaJIbHOE KOJIMYe-
CTBO 0aJUIOB, MPEIYCMOTPEHHOE ISl 3TOTO
3a/I1aHMs], 32 HEBEPHO BBIMOJIHEHHOE — HOJIb
6amnoB. [locrne mpoxoXaeHus Tecta CyM-

OVI'EE-LS Teer (YnoBieTBOpUTENb- MHpYIOTCS Pe3y/IbTaThl BLIIOJNHEHUS BOEX
TK-2 HO) 3aJaHuH.
BasoBbiii — 76-84 | [logcuuTeiBacTCs NPOLEHT  IIPaBUIIBHO
OaJITIOB (XOPOIIO) BBIITOJTHEHHBIX 3aJJaHUM TecTa, IOCJe Yero
Bricokuii — 85-100 3TOT IPOLEHT NEPEBOJUTCS B OLECHKY, PYy-
0aJIoB KOBOJICTBYSICh yKa3aHHBIMH KPUTEPUSMHU
(oTIIM4HO) OLICHUBAHMS.
Huskuii — HeyoBie- | JOMYCTHII YUCIIO0 OLIMOOK U HEI0UETOB
TBOPUTEIHHO IIPEBOCXOAIIEE HOPMY, TIPU KOTOPOH
MOYET OBITh BHICTABJICHA OLIEHKA «3»
[Toporosbrii — €CIIM CTYJEHT MpPaBWIBHO BBINOJHWI He
YAOBJIETBOPUTEIILHO | MEHEE IOJIOBUHBI padOThl WM JOMYCTHII:
He Oojee ABYX IpyObIX OIIMOOK; WM HE
Oosee onHOU rpyOoil U omgHOW HerpyOoi
OLIMOKH U OJTHOTO HeJloueTa; WiK He Ooiee
JIBYX-TpPEX HETpyObIX OMHMOOK; MM OJHOMN
YK-1 KouTponsHast HerpyOoi OmMOKHN U TPEX HEIO0YeTOB; WU
OIIK-8 paGota IIPH OTCYTCTBUU OMIMOOK, HO MPH HATMYUH
TK-2 YETBIPEX-TISITH HEJJOUETOB.
ba3oBbIil — XOpOLIO | CTYIEHT BBINOJHUI PaboOTy MOJHOCTBIO,
HO JIOMYCTHJI B HeEil: He Oojee OJHOM He-
rpy0oil OmMOKK M OJTHOTO HEIouYeTa WU
He OoJiee ABYX HEIOUETOB
Bricokuii — oTnuyHO | paboTa BbIOJMHEHA 0e3 OmMOOK, yKa3aHbl
BCE pacyeTHble (POPMYJIbl, €TUHHIIBI U3ME-
peHusi, 06e3 omMOOK BHIIOJHEHBl MaTeMa-
TUYECKUE PACUEThI
Huzkwmii — JOMYCTUJI YHUCIO OMIMOOK U HEI0YETOB
HEYJIOBJIETBOPHU- MIPEeBOCXOIsAlIlee HOPMY, MPU KOTOPOU MoO-
TEIbHO KeT ObITh BHICTABIICHA OLIEHKA «3»
[Toporossiii — CTYJEHT MpPAaBWJILHO BBHIMOJIHUI HE MEHEee
YIOBJIETBOPUTEIHHO | IMOJIOBHHBI PaOOTHI MM JAOMYCTHII: HE 00-
Jee MBYX rpyObIX omuOOK; WU HE OoJiee
VK-1 OJTHOU Tpy0oil 1 ofHON HerpyOol OmHOKH
OITK-8 YyeOusle 3a- M OJHOTO HeIoueTa; Wiau He Oolee Jleyx-
TK-2 Jauu TpeX HerpyObIX OIMIMOOK; WJIM OJHOM He-

rpyooi OImMOKM U TpeX HEIOYETOB; WIH
IIPU OTCYTCTBUU OLIMOOK, HO MPU HAJTMYUU
YEThIPEX-TISITH HEJJOUETOB.

ba3oBblii — xopo1o

CTYJEHT BBIIIOJHUI pa0dOTy MOTHOCTHIO, HO
JOTYCTUJT B HEll: He Oosiee OAHOM HErpy-
60ﬁ OHlI/I6KI/I U OAHOI'O HEAO0YECTa HUJIN HE
0oJiee IBYX HEJOUYETOB
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Beicokwmii — pabota BbINOJHEHA 03 OMMOOK, YKa3aHbI
OTJINYHO BCE pacyeTHbIC (GOPMYJIIBI, AMHUIIBI H3Me-
penus, 6e3 OmMOOK BBIIOJIHEHBI MaTeMa-
THYECKHE PACUETHI

6.2 Ilpome:xxyTouHAasi aTTECTANMS CTYI€HTOB IO JUCUUIIJIMHE

IIpomesxyTOUHas aTTecTalys ABJISIETCS IPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHUU CTYy-
JICHTOB, MPUOOPETEHHBIX B MpOLECCe U3YUYeHUs NUCUUIUIMHBL. DOpMON MPOMEXyTOUHOH arTe-
CTalUU 10 IUCLUUIUIMHE SBIISETCS 3K3aMEH.

g olieHMBaHMs PE3yJIBTaTOB OCBOCHHS JUCLMIUIMHBI IPUMEHSIOTCS CIEAYIOLUE KpPUTe-
pHUH OLIEHUBAHUSI.

Kpurtepun oneHUBaHMsA YCTHOI'O OTBETA HA JK3aMeEHe

Onenka «5» (OTJIMYHO) CTaBUTCS, €CIIU CTYJEHT:

1. OJHO PacKpbITO COJiep KaHue MaTepuana OUieTa;

2. marepuall M3JI0)KEH TPaMOTHO, B ONPEJECIIEHHOM JIOrMYECKOH MOCIeA0BaTEIbHOCTH,
TOYHO MCIIOJIb3YETCsl TEPMUHOJIOTHS;

3. mOKa3aHO YMEHHE WUJUIIOCTPUPOBATH TEOPETHUECKUE MOJIOKEHUS KOHKPETHBIMU IpUMe-
pamu, IPUMEHATh UX B HOBOM CUTyalluy;

4. MPOJEMOHCTPUPOBAHO YCBOCHHE PaHEe M3YyUEHHBIX COIYTCTBYIOIIMX BOIIPOCOB, c(op-
MHUPOBAaHHOCTb U YCTOMYMBOCTb KOMIIETCHIINN, YMEHUI U HABBIKOB;

5. OTBET IPO3BYyYaJl CAMOCTOSTENBHO, 0€3 HaBOAIINX BOIIPOCOB;

6. IOMyLIEHBI OJHA — ABE HETOYHOCTH IIPH OCBEILEHUU BTOPOCTENEHHBIX BOIPOCOB, KOTO-
pbI€ UCIPABIIAIOTCS 110 3aMEYAHUIO.

Ouenka «4» (Xo0pouo) CTaBUTCS, €CIIH:

OTBET CTY/ICHTAa yJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM HA OLEHKY «5», HO IPU 3TOM
UMEET OJVH U3 HEIOCTATKOB:

1. B M3710’KE€HUU TONYLIEHbI HEOOIbIINE TPOOEIbl, HE CKA3UBILINE COJEPKAaHUE OTBETA;

2. IONyIIEHbl OIMH — JIBA HEJI0UETa IPU OCBELIEHMH OCHOBHOT'O COZEpXaHHs OTBETA, UC-
IIPaBJICHHBIE 10 3aMEYaHHUI0 IK3aMEHATOPA;

3. nomymieHsl omunOKa win 6osiee IByX HEI0OUETOB IPU OCBEIIEHUH BTOPOCTENEHHBIX BO-
IIPOCOB, KOTOPBIE JIETKO UCIIPABJIAIOTCS 110 3aMEYaHUI0 dK3aMeHaTopa.

Ouenka «3» (y10BJIeTBOPUTEIbHO) CTABUTCS, €CIIU:

l. HEMOJIHO WJIM HEMOCIENOBaTEeNbHO PACKPBITO COJIEp)KaHUWE MaTepualia, HO MOKa3aHo
o0111ee MOHUMaHKE BOIIPOCa U MPOJIEMOHCTPUPOBAHBl YMEHUS, JOCTATOUYHbIE IS TajdbHEUIIEro
YCBOEHHS MaTepHaa;

2. IMENNCh 3aTPYAHEHUS WIN JOMYIIEHbl OIUMOKU B ONpEAEIEHUH MOHSATHH, UCTIOIb30Ba-
HUU TEPMUHOJIOTUH, UCIIPABJIEHHBIE I10CJIE HECKOIBKUX HAaBOAIINX BOIIPOCOB;

3. Ipu HEMOJIHOM 3HAaHUU TEOPETUYECKOro MaTepuaia BbISIBIEHA HEIOCTaTOUYHAas CPOpMHU-
POBAHHOCTh KOMIIETEHIINH, YMEHUM U HAaBBIKOB, CTYJEHT HE MOXKET IPUMEHUTH TEOPUIO B HOBOM
CUTYallUH.

Onenka «2» (Hey10BJIETBOPHUTEJIbHO) CTABUTCS, ECIIN:

1. HE pacKpBITO OCHOBHOE COJIep’KaHNe yUeOHOro MaTepuana;

2. oOHapyX€HO HEe3HaHHE WJIM HENOHMMaHHWe OoNblIeH MM Hambosee BaXKHOM yacTu
y4eOHOr0 MaTepHarna;

3. nomymieHsl OMMOKH B ONpPEeAETIeHUN MOHATUN, IPYU UCTIOIB30BAaHUN TEPMUHOJIOTHH, KO-
TOpbI€ HE UCIPABIIEHBI [TOCIIE HECKOJILKIX HABOJSIIUX BOIIPOCOB.

4. He chopMUpOBaHBI KOMIIETEHIIMH, YMEHUS U HaBBIKH.

Bomnpocsl k 3k3ameHy

1. Tlonstue u conepxanue Hayku «lIpukianHas Xumus», CBSI3b €€ C JIPyIMMHU HayKaMHu.
XuMHUYECKasi MPOMBIIUIEHHOCTb KaK OTpacib MaTEepUAIbHOTO Mpou3BoAcTBa. OCOOEHHOCTH OT-
pacieBoil CTPYKTYpbl XUMUYECKOro KoMiuiekca. COBpEMEHHOE COCTOSHME XMMHMUYECKOH Ipo-
MBIIIEHHOCTH, XMMHU3aL1sl HAPOJAHOIO X031 CTBA.
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2. CeIpné, ero Buipl, Kinaccupukaius, odmas NoAroToBKa colipbs. [IpyHIMD parmoHanb-
HOT'O WCHOJIB30BAaHUS CHIPbs. MexaHnveckrue U (U3NKO-XUMHUECKUE METOJbI 00OTalIeHUs ChI-
pbsl.

3. Buapl ¥ UCTOYHUKH DHEPTUH, IPUMEHSEMbIE B XUMUUECKOW MPOMBIIIIICHHOCTH. DHEp-
ro€MKOCTh XMMHKO-TEXHOJIOIMUECKUX MpoleccoB. PanmonansHoe ucronp3oBanue sHepruu. Ho-
BbIE€ BHJIbI SHEPTUU B XMMHUUYECKOM MPOMBIIIIEHHOCTH.

4. Boyia B XMMHUYECKOH MPOMBIIIICHHOCTH. XapaKTepUCTUKA MPUPOAHBIX BoA. [loaroros-
Ka [IPOMBIIITIEHHON BO/bI. OUUCTKA TUTHEBOU BOABI.

5. XMMMKO-TEXHOJOIMUECKU mpouecc, ero crpykrypa. Kiaccupukanus XuMHKO-
TEXHOJIOTMYECKUX IporeccoB. Opranuzanns XMMHUKO-TEXHOJIOTHYECKOI0 IIpoLecca.

6. OOmass xapakTepUCTHKA M KJIACCU(PHUKAIMS MPOLECCOB XUMMUYECKOHW TexXHoJoruu (5
IpyII IPOLECCOB).

7. Karanu3 B XMMHUYECKON MPOMBIIUIEHHOCTH. THIBI KaTaJIUTHUYECKUX MporeccoB. CBO-
CTBa TBEPABIX KAaTaIU3aTOPOB.

8. KoHTakTHbIe annaparsl. Y CTpONHCTBO U MOKA3aTeJIM pabOThl KOHTAKTHBIX aIlllapaToB.

9. Tumbl TEXHOJOTHYECKUX CXEM, TEXHOJIOTUYECKHE M TEXHHKO-IKOHOMHYECKHE IMOKa3a-
TEeJIM XUMUYECKOT0 NMPOU3BOACTBA. baaHchl Mpon3BoOCTBA IPOLYKIHH.

10. Cepnas xucnora, e€ cBOWCTBa, copTa, mpuMeHeHHe. ChIpbE CEPHOKUCIOTHOTO MPOU3-
BoJicTBa. CriocOObI MPOU3BOJICTBA CEPHON KUCIIOTHI.

11. Tlonyuenue oxcuaa cepsl (IV). O6xur xonyenana Kak NpuMep reTeporeHHOro Heka-
TaJIMTUYECKOro nporecca. CxUranue cepbsl U CEpoOBOAOPOAA MPHU MPOU3BOJICTBE CEPHUCTOTO Ia-
3a.

12. Tumnbl 00KUTOBBIX IeYel M Medel A CKUTaHUs Cepbl B IPOU3BOJICTBE CEPHOI KHC-
notel. CrienuanbHasi OYMCTKa 00>KUTOBOTO rasa.

13. Oxwucnenue oxcuaa cepsl (IV) xak mpumep oOpaTUMOro reTeporeHHOro KarajauTHue-
ckoro mnporecca. Xemocopomus okcuna cepsl (VI). IpuniunuansHas cxeMa Mpou3BOJICTBA CEP-
HOW KUCJIOTBI KOHTAKTHBIM CITIOCOOOM M3 KOJTYEaHa.

14. OcobeHHOCTH MPOU3BOJICTBA CEPHOM KHCIOTHI MO «KOPOTKOM CXEMe», CIOocoO0M
«MOKpOro KaTtain3a». OCHOBHBIE TEHJEHIMH B Pa3BUTUH CEPHOKUCIOTHOTO MPOU3BOJICTBA.

15. Coeaunenust a3oTta, X 3HAYCHHUE JJIs HAPOJIHOTO X03sHcTBA. [IpOMBINIIIEHHBIE METO-
Zbl CBA3BIBaHUA a30Ta. ChIpbE B IPOM3BOACTBE AaMMHUAKA.

16. CrocoObI MPpOM3BOACTBA a30Ta M BOJOPOIA Il CHHTE3a aMMHaKa.

17. Cunte3 aMMuaka Kak MpUMep KaTaJIUTHUYECKOro mporiecca. TeopeTHyeckue OCHOBBI
cunte3a. [IpousBoacTBo ammuaka. [IpuHnunuanpHas cxema Mpou3BOJICTBA aMMHaKa MpU Cpel-
HEM JIaBJICHUMU.

18. A3zotHas KUCIIOTa, €€ CBOWCTBA, mpuMeHeHHe. OCHOBHBIC CTaIUU MPOMU3BOJICTBA. Teo-
peTndecKkre OCHOBBI OKUCIICHHS aMMHaKa METOI0M M30MpaTeIbHOro KaTauu3a.

19. TMpuHnMnuadpHas cXxeMa MPOW3BOACTBA pa30aBIEHHOW a30THOW KHCIOTHI KOMOWHH-
POBAHHBIM METOJOM, €T0 MpeuMyIecTBa. [[pon3BOACTBO KOHIIEHTPUPOBAHHOM a30THOM KHCIIO-
TBI.

20. Cnoco6bl mosmyueHust cosneid. Posib MUHEpaIbHBIX YA0OPEHU U CPEICTB 3allUThl pac-
TEHUH JUIsl HapoJHOro xo3siiicTBa. Knmaccudukanus v xapakTepuCTHKa MUHEpaTbHBIX yao0pe-
HUM.

21. A3zoTHbIe ynoOpeHus, ux kiaccupukamnys. [I[pon3BoIcTBO aMMOHHUITHON CEUTPHI.

22. Kapbamuna. [IpousBoactBo kapOamua. [IpuHunnuansHas cxema IpoU3BOJICTBA.

23. Kanwmitapie ynoOpenns. ®U3NKO-XUMHYECKUE MPOIIECCH X TTOTyICHUSI.

24. ®ochopHble ynoOpeHus, UX Kiaccuukanms, cbipb€. [IpomsBoacTBO mpocTtoro u
nBoitHoro cynepdocdara. [IpuHuunuansHas cxema Nponu3BOACTBA.

25. Cumukatbel. Knaccudukaius, cblpb€, THUMOBbIE TEXHOJIOIMYECKHE MPOLECCHl MPOU3-
BOJICTBA CHJIMKATOB. [IpOM3BOACTBO CTPOUTENBHBIX MAaTEPHATIOB: U3BECTH, KUPITNYA.

26. Orneynopbl. OCHOBHBIE BHJIbI OTHEYIIOPOB, IPUHIIMIIBI UX TOXy4eHus. [IpousBoacTso
noptiaanaueMenTa. GU3nKo-XUMHUECKUE MPOLECChl U MPUHIUINAIbHAS CXeMa POU3BO/ICTBA.
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27. Crexno. CocraB, crpoeHue, kinaccudukanus crékon. Bapka crekna. Ilepepabotka
CTEKJIA.

28. Teopernyeckne OCHOBBI IIPOMBIIIICHHOTO 3JeKTpoiau3a. KoauuecTBeHHbIEe MTOKa3aTe-
JM Tipolecca 3ieKTponusa. [Ipon3BoacTBO Xj10pa U T’UAPOKCUAA HATPUS METOAOM 3JIEKTPOJIU3A.
Teopernueckne OCHOBBI 3JIEKTPOJIN3a ¢ AUa(parMeHHbIM U PTYTHBIM KaTOJaMH.

29. Mertamryprus. Coipb€ u€pHoii U IBEeTHON MeTayurypriur. OCHOBHBIE CIIOCOOBI TOTyYe-
HUS METAJIJIOB.

30. LBernas metamuryprus. [Ipou3BoacTBo amoMuHus. MeTOIbl TOTYYESHUS TIIMHO3EMA.
XUMH3M Mpoliecca MPOU3BOACTBA ATOMUHMS U IPUHIMIIMAIBHAS CXeMa [IPOU3BO/ICTBA.

31. Cnnasel. CriaBsl y€pHOM 1 1IBeTHOM Metamtypruu. [IpousBoacTBo uyryna. Teoperu-
YECKHE OCHOBBI JIOMEHHOTO TIporiecca. Y CTpOMCTBO U paboTa JOMEHHOU neun. JIOMEHHBIN TBOD.

32. TIpousBozactBo cranu. Knaccudukanus u cpaBHUTENbHAsT OIIEHKAa METO/IOB BBITUIABKU
cTanu. MapTeHOBCKUH CIIOCO0 BBIIUIABKU CTAJIU, €0 OCOOCHHOCTH.

33. KucinopoaHo-KOHBEPTOPHBIN CIIOCO0 TPOU3BOJCTBA CTAIH, €r0 0coOeHHOCTH. [Ipons-
BOJICTBO JIEKTPOCTANIU. TeXHOIOrn4ecKas cxema pou3BOCTBA.

34. TlpuHOMNUaIBHAS cXeMa MPSIMOTO BOCCTAHOBIICHHS jkeje3a u3 pyn. [lopomkoBas me-
TaJLITyprusl.

35. TommmBo. Knaccugukarus Torums. OCHOBHBIE CITOCOOBI TepepaboTKH TBEPABIX, KU
KHX U Ta3000pa3HbIX TOILIUB.

36. Ilepepabotka TBepmoro TorumBa. KokcoBanue. [lomykokcoBanue. YiaBauBaHue u me-
pepaboTKa MPOJYKTOB KOKCOBaHMSL.

37. Tazuduxanmsi TBEpAOTO TOIUIMBA. ABTOTEPMHUYECKHE MPOIECCHL. AJIOTEPMUYECKHE
HPOLIECCHI.

38. Hedrs. XapakrepucTrka, KIaccupUKaIms, MOATOTOBKa HePTH K nepepadboTke. Ousn-
yeckue Merobl nepepabotku Hedtu. Ileperonka Hedru. TexHomorndeckas cxema IMpOU3BOJ-
CTBa.

39. Xumuueckue MeToJbl mnepepaboTku HepTH U HedTenpoaykroB. Knaccudukanus u
KpaTKasi XapaKTepUCTHKa METO/10B BTOPUYHON NepepaboTKu HEPTH.

40. Tepmuueckue crocoObl nepepadboTku HedTH. [IpUHIMITHATBHAS CXeMa TEPMHUYECKOTO
KpPEKUHTa.

41. Karanutnyeckuil KpekuHr Hedtu. TexHomornyeckas cxema npou3BOCTBA.

42. T'a3000pa3HOE TOILTMBO. XapaKTePUCTHUKA M CIOCOObI mepepadoTku. KouBepcus me-
TaHa. TexHojornyeckas cxema Npou3BOJICTBA.

43. TlpombinuieHHBIH opranndeckuii cuHTe3. Knaccupukamus u odmasi XxapakTepucTuKa
IPOM3BOJICTBA NMPOJYKTOB MPOMBIIUIEHHOTO OpraHndeckoro cuure3a. Coipb€. TUoBbIE XUMHUKO-
TE€XHOJIOTMYECKHUE MTPOLIECCHI.

44, Cunre3 MeTaHosa. TeXHOJIOTHYECKask cXeMa IPOU3BOICTBA.

45. TIpou3BOACTBO 3TUIIOBOTO CIUPTAa. bUOXUMUYECKUI U TUAPOJIU3HBIN CIIOCOOBI MPOU3-
BOZCTBA. TexHoIIOrHYECKask CXeMa ITPOU3BOJICTBA.

46. TIpou3BOJCTBO 3TAHOJIA CIIOCOOOM KAaTATUTHUYCCKON THApATAIlK dTHIIEHA. TeXHOJIO-
THYEeCKasi cXxema MpOU3BO/ICTBA.

47. IlpousBoacTBo OyTaaueHa. TexHomornyeckas cxema Mporu3BoJICTBA.

48. TIpousBoacTBO H30MpeHa. TeXHoIornueckas cxema nporu3Bo/ICTBA.

49. TIpou3BoACTBO cTUpOIA. TEeXHOJIOTHYECKAsT CXeMa ITPOU3BOJICTBA.

50. IIpou3sBoacTBO KampojakTama. XHUMHU3M Ipoliecca.

51. CnocoOsl monyueHus aneTuiieHa. TeXHOIornyeckasl cxeMa Mpou3BOJICTBA alleTHIICHA
U3 KapOuaa kanpius. TeXHOIOrnYecKasi cxema IMpOMU3BOJCTBA AlETHIICHA U3 YIJIEBOJOPOIHOIO
CBIPBSL.

52. TIpou3BojacTBO aneTangbaeruaa. TexXHOIOornuecKas cxema mpou3Bo/ICTBA.

53. IIpou3BOACTBO YKCYCHOM KHCIOTHI. TEXHOJOTHYECKAst CXeMa MPOU3BOICTRA.
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54. BeicokomornekyssipHbele coennHeHus. CBolcTBa, Kiaccu(UKalus U METOJbl MOoIyde-
Hust BMC. Ilomumepu3zanus. Knaccudukanus u xapakrepuctuka MetooB. [lonmkonaeHcanus.
Knaccugukanus u xapakTepucTuka METO0B.

55. TIpousBoactBo 1eiTt0103bl. Cynb(UTHBIA CIIOCOO MPOU3BOJCTBA. TEXHOIOTHYECKAs
cxema npousBojacTBa. CynbhaTHbIN crioco0 Mpou3BOACTBA. TexXHOJOrHYecKas cxema Iporu3BO/-
CTBa.

56. IIponsBoacTBO XUMHUECKUX BOJIOKOH. Kiaccubukainuss U XapakTepUCTHKA XMUMUYe-
CKUX BOJIOKOH. IlpuHImMNuanbHas cxema mpou3BOACTBA. [IpOM3BOJACTBO BHUCKO3HOTO BOJIOKHA.
TexHonornueckas cxema pou3BOACTBA.

57. TIpou3BoACTBO KapOHOBOT'O BOJIOKHA. XUMHU3M U MPUHIUIHAIBHAS CXeMa MTPOU3BO/I-
CTBA.

58. IIpousBoxacTBo muactuyeckux macc. Knaccudukanus, oOmas xapakrepuctuka. [lomm-
KOH/IEHCAIlMOHHbIE MOJUMEpPBI M IJIacTMacchl Ha UX ocHoBe. IIpou3BoacTBO (eHoracToB. Xu-
MU3M ¥ IPUHIUIHAIBHAS CXeMa IIPOU3BO/ICTBA.

59. Ilonumepu3anmoHHbIE MOJIMMEPHI U IIacTMacChl Ha uX ocHoBe. [Ipon3BoacTBO MoOJM-
sTHIIeHa. TexHoJornueckasi cxema pou3BO/ICTBA.

60. IIpousBoacTBO OyTalMEeH-CTUPOJILHOTO Kayuyka. TexHonornyeckas cxema Mpou3Bo/-
ctBa. [IpousBoncTBo pe3unsl. [IpuHIMnuanpHas cxema IMpou3BO/ICTBA.

Cnncoxk TepMUHOB (PaccMOTPETh K IK3aMEHY)

1. AGcopOrust 19. IIpomoTopsl

2. AncopOnus 20. Peaktop

3. babouTsl 21. Pextudukanus

4. BaitnacupoBaHue 22. PexynbTuBanus

5. Bap6orupoBanue 23. Pexyneparus

6. bartapes 24. Cunrtes-ra3

7. Tazudukarus 25. Cxpy00ep

8. I'maponuszat 26. TexXHOJOTHYeCKUil pexnum

9. I'poxot 27. Tperepsl (HOCHTENH)

10. Mle3unrerparop 28. DeHomIacTbl

11. WonuTts 29. depmeHTtep

12. NoHOOOMEHHUKH 30. ®norauus

13. Kiaccudukarnms 31. XUMHKO-TeXHOJOTHIEeCKasi CHCTEMa
14. Orneymnopsl 32. XUMHUKO-TE€XHOJIOTHYECKAs cCXemMa
15. OrneynopHocTh 33. Iamor

16. Ilnactuduxatopsl 34. nuxep

17. TlnardopmuHT 35. Dkcraycrep

18. IMomympoaykt 36. Dxcrpynep

6.3 OneHouHbIe cpeacTBa VI NPOBEPKH YPOBHS C(DOPMHPOBAHHOCTH KOMIICTCHIMI:
YK-1, OIIK-8, [1K-2
TecTbl coepxKar cleayIole TUIIbI 331aHui

Tun 3aganus Ne 3apa- | Bec 3apa- PesyabraTr onenuBanus (0asbl,
HUS HUA NMoJiy4eHHbI€e 32 BbINOJIHEHHE 3a/1a-
(06aJwr) HMSA / XapaKTePUCTUKA NPaBUJIbHO-
r0 0TBETA)
3amanus 3akpeitoro tvma ¢ | 1,2, 3,4 1 Oamn 1 6 — mojxHOE MPaBWIBHOE COOTBET-
BBEIOOPOM OJHOTO TPaBUIIb- CTBHUE;
Horo oTBera (1 —4) 0 6 — ocTanbpHbBIE ClIy4au
3amaHus 3aKpeITOTO THMA ¢ | 5,6, 7 2 0amma |2 06 — MOJTHOE TPABUIBHOE COOTBET-
BBEIOOPOM HECKOJIBKHX Tpa- cTBUE (TMOCIEeNIOBAaTEILHOCTh BapHaH-
BWJIBHBIX OTBETOB (2 13 4 ) TOB OTBETA MOXKET OBITH JIFOOOH);
1 6 — ecnu monymieHa oxHa ommuoOKa /
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OTBET MPABUJIbHBIN, HO HE TIOJIHBIM;
0 6 — ocTajbHBIC CITyYan
3amanust 3akpeitoro twma | 8, 9, 10 20ama |2 6 — MONHOE MPaBUIHHOE COOTBET-
HA YCTaHOBJICHUE COOTBET- CTBHE;
ctBusi 3Ha3uduad) 1 6 — eciu momymieHa ogHa ommoOKa /
OTBET MPABUJILHBIN, HO HE TTOJIHBIM;
0 6 — ocTanbHBIE CaydYan
3amanus 3akpeitoro Ttema | 11, 12 20amma |2 0 — MOJHOE TPABUIBHOE COOTBET-
HA YCTaHOBJIEHUE IOCIIEO- 13 CTBHE;
BaTe€JIbHOCTHU 1 6 — ecniu momymieHa oxHa omuoOKa /
OTBET MPABUJIbHBIN, HO HE TIOJIHBIH;
0 6 — ocTajbHBIC CITyYan
3amanust oTKphITOro THNa ¢ | 14,15 306aima |3 0 — mMOJHOE MPAaBWJIBHOE COOTBET-
KpaTKUM OTBETOM CTBHE;
0 6 — ocTanbHbIE Clly4yau

dopmupyemasi KOMIETEHIUA

NuaukaTopsl c)OpMHUPOBAHHOCTH KOMIIe-
TeHIHH

YK-1. CnocobeH ocCylIecTBIsATh IOUCK,
KPUTUYECKHI aHAIN3 ¥ CHHTE3 WHPOpMAIHH,
MPUMEHATh CUCTEMHBIN MOAXO]T I PEIICHUS
IIOCTABJICHHBIX 33134

e VK-1.1 JleMoHcTpupyeT 3HaHHE OCOOEH-
HOCTEW CHUCTEMHOTO U KPUTHUYECKOTO MBbIIII-
JICHUS] U TOTOBHOCTb K HEMY;

e VK-1.2 Haxoaut um KpUTUYECKU aHAIIU3U-
pyer uHdoOpManui0, HEOOXOIUMYIO Ui pe-
[ICHKS IIOCTAaBJICHHOM 3a4a4H;

e VK-1.3 ApryMeHTUpOBaHHO (opMUpYET
COOCTBEHHOE CY)XJIEHHE M OLEHKY MH(opMa-
1IMHU, IPUHUMAET 0OOCHOBAHHOE PELICHHE.

1. Kakoii u3 nepe4ncJIeHHBIX NPOLECCOB SABJSICTCH KJIYEBOH cTaguedl B CCPHOKHCIOTHOM
KOHTAKTHOM cIocofe Npou3BoICTBA CEPHOH KHCJI0ThI?

1) O6xur nuputa

2) Oxucnenue cepuucroro anruapuaa (SO2) B cepusrii anruapua (SOsz)
3) A6copbuusa SOs pazbaBIeHHON CEPHON KHCIIOTOM

4) O4uncTKa IEYHOTO rasza
OtserT: 2

2. OCHOBHBIM chIpbeM /I IPOU3BOACTBA aMMHuaKa 1o meroay I'abepa-boma siBasiercs:

1) A3oT BO3ayxa M BOJOPOJ U3 MIPUPOTHOTO Ta3a

2) Hutpat HaTpus 1 BOAOPOL

3) A30THast KUCJIOTa U aMMUavHas BOJa
4) MoueBurHa U Bofa

Ortser: 1

3. Kakoii M3 nepe4yrcjJeHHbIX MATEPHAJIOB SIBJISETCH TUIMYHBIM NMPOAYKTOM CHJIMKATHOM

NPOMBIILTIEHHOCTH ?

1) [HonusTriien

2) Crexiio

3) CepHas kuciora
4) AMmmuaxk

Otger: 2
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4. YTo siBJIsIeTCSl OCHOBHOI1 1e/1bI0 pouecca pedopmunra B HegTenepepadorke?
1) [Tomyuenue Bo1opoia U CUHTE3-Ta3a U3 yIrieBOJA0POIOB

2) Y nanenue cepsl U3 TOIUIMBA

3) VYBenuueHue BbIxoJa OEH3MHA U TOBBIIICHHE €r0 OKTAHOBOT'O YKCia

4) Paznenenue Heptu HA PpaKIUH

Otser: 3

5. Kakue ¢akrTopbl ABJIAITCH KPUTHYECKH BAKHBIMU JIJIsl NMPOTEKAHUS TeTEPOreHHO-
KATAJIMTHYECKOH peakuuy (HanpuMmep, ciHTe3a ammuaka)? (Boibepure 3 Bapuanra)

1) Y nenbHast mOBEpXHOCTH KaTanu3zaropa

2) LIBeT kaTanu3aropa

3) AncopOuunoHHas CIIOCOOHOCTH KaTaau3aTropa
4) Temmieparypa U JJaBJIEHUE B PEAKTOPE

5) PacTtBopuMoOCTb KaTaau3aTopa B BOJE

OtsBer: 1, 3,4

6. Kakue u3 nepe4mnc/jeHHbIX MPOLECCOB MOYKHO OTHECTH K IJI€KTPOXHUMHYECKUM MPOU3-
BoacTtBamM? (BbiOepuTe 3 Bapuanra)

1) DnekTponu3 pacTBOpa XJIOPUAA HATPUS

2) [Ipou3BoCTBO aMMHUaKa

3) DnekTponuTHYecKoe paMHUPOBAHUE MEIH
4) KpekuHr yrieBogopoioB

5) I'anpBaHOTEXHUKA (HAHECEHUE TTOKPBITHI)
OtBer: 1, 3,5

7. Kakue U3 mepe4ymcJeHHbIX COeJMHEHUI MOKHO MOJYYUTh METOJAAMH NMPOMbIILIEHHOTO
oprannueckoro cunte3a? (Boioepurte 3 BapuanTa)

1) MonuBununxnopua (I1BX)
2) Metanon

3) CepHas kuciora

4) Ctupon

5) Llement

OtsBer: 1,2, 4

8. YcranoBuTe coOTBETCTBHE MEKIY BHAOM ChIPbSl H OCHOBHBIM MOJIYy4YaeMbIM H3 HeEro
NPOAYKTOM:

1. Anatutsl U pochoputs! : A) MunepanbHbie hochopHbie y100peHus
2. llpuponnslii ra3 : b) AMMHak U MeTaHOI

3. Kamennas consb (ranur) : B) Xiop u enkuii Hatp

4. bokcurtsl : ') AnmtomMuHuit

9. YcraHoBHTE COOTBETCTBHE MKy NMPOU3BOJACTBEHHBIM MPOLECCOM U €ro OCHOBHBIM Lie-
JIEBBIM NPOAYKTOM:

1. KonrakTHsrii mporiecc : A) CepHast KHCIIOTa
2. Ilpouecc OctBanpaa : b) A3oTHas kuciora
3. [Ipornecc ConbBest : B) beH3nH MOBBIIIEHHOTO OKTAaHOBOTO YKCIa
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4. Kpekunr : I') Cona kansuunupoBanHas (Na2COs)
10. YcranoBuTe COOTBETCTBHE MEAKAY NMPOLECCOM U €r0 XMMUYeCKON CYIIIHOCThIO:

1. lemenrtanusa menu sxene3oM : A) OKHUCIUTENbHO-BOCCTAHOBUTEIbHAS PEAKIUsi B PacTBOpeE:
Cu** + Fe — Fe** + Cu

2. Okucnenue merana B cuHtes-ras : b) [lapunansnoe okucnenne: CHs + H2O — CO + 3H2

3. 'mapometannyprus : B) M3Bieuenune MeTamioB U3 pyJ ¢ IOMOLIbIO BOJHBIX PACTBOPOB

4. Iuponus yraeBonoponaos : I') Tepmuueckoe paznoxenue 0e3 J0CTymna KHCIOpoaa

11. YcraHoBHTEe NPAaBWIBHYIO TMOCJIEI0BATEIbHOCTh CTAAMl NMepepadoTKH XHUMHYECKOro
TOIJIMBA (He)TH) 10 BO3PACTAHHUIO TEMIIEPATYPHI KUIleHUs (ppakuumii:

A) bensun

b) Jlurpoun

B) I'azoiine (1u3enpHOE TOIIINBO)
') Mazyr

1) Pesunyym (ryapon)

12. YcTaHoBHTE NOCIEI0BATEILHOCTDh CTAANI KJIACCHYECKOT0 CCPHOKHUCIIOTHOI0O KOHTAKT-
HOTI'0 IIpomecca:

A) O6xur cepocoiepKallero Colpbs (MUPUTA)

b) Ouncrka u ocynika Ne4yHoro rasa

B) Oxucnenne SO: B SOs Ha BaHAa/IMEBOM KaTaJlu3aTope
I') A6copOuus SOs B cepHOM KUCTOTE

13. YcTraHoBuTe MOC/I€10BaTeIbHOCTh CTAAMIl THAPOMETAIYPIHYECKOro NMOJy4eHHUs Me-
Ta/ula (Ha IpUMepe NMHKA):

A) OborarieHue U 00KUr pysl (eciIM HE00X0AUMO)

b) BelienaurnBanue pybl CEpHOIN KUCIOTOM

B) Ouncrka pactBopa oT npumeceit (LieMeHTaus,)

I') DnexTponauTHyecKoe BbIJEIIEHNE METalla U3 pacTBOpa

14. Kakoii THn XMMH4YeCcKoOil peakuuu (M0 MeXaHWU3My) npeod/iajaerT HA CTaguM 00KMra
CYJb(UIHBIX PYA NPH MOJTYYEHHH I[BETHBIX METAJIOB?

OtBet: OKUCIUTENbHO-BOCCTAHOBUTEIbHAS PEAKIIUS.

15. Ha3oBuTE OCHOBHOM HAY4YHBIH NPUHIMII XHMHYECKON TEXHOJIOTHH, KOTOPBIH 3aKJII04a-
€TCsl B MAKCHUMAJIbHOM CMELeHUH XUMHYECKOI0 PABHOBECHSI B CTOPOHY NIPOAYKTOB IIyTeM
yAaJIeHHs OJHOI'0 U3 HUX M3 30HBI PEeaKLHH.

Otger: [lpunnun Jle lllarenbe (Miu NpUHIIMIT CMEIIEHUS PAaBHOBECHS).

®opmupyemMasi KOMIIETEHIUA NuaukaTopsl chopMHPOBAHHOCTH KOMIIE-
TeHLHH

OIIK-8. Cnocoben ocymiectsisath negaroru- | OIK-8.3  JlemoHcTpupyer — crieruaibHbIE
YECKYI0 JIeATeIbHOCTh Ha OCHOBE CHEIMajb- | HAyYHbIE 3HaHUS, B TOM YHCIE B MPEIMETHOMN
HbIX HaY4YHBIX 3HAHHUU 00JacTH.

1. B npousBoacTee ammnaka no Merony I'abepa-bBoma nis cMemenusi papaoecust Nz +
3H: = 2NHs B CTOPOHY NPOAYKTa NPUMEHSIOT NMOBbIIIEHHOE AaBjaeHHe. C TOYKM 3peHust
npunuuna Jle llarense, 3T0 CBA3aHO C:
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1) VBenuueHnuem cKOpocTH MpsIMON peakuu

2) YMeHblIeHneM o0beMa CUCTEMBI B XOI€ NTPSIMOM peakuu
3) CHMXEHMEM SHEPruu aKTUBALUU PEaKLUn

4) DK30TepMUYECKUM XapaKTePOM PEeaKLuu

OrtBer: 2

2. HpH BLIﬁOpe ChIPpbA AJISI XUMHYECKOT'0 MPOU3BOACTBA BaKHA €ro J0CTYITHOCTL U YUCTO-
Ta. Kakoe u3 NEePEINCICHHBIX CBIPHEBBIX UCTOYHUKOB SABJIACTCH OCHOBHBLIM AJIA IPOU3-
BOJACTBaA cepﬂoﬁ KHCJOThI KOHTAKTHBIM CIIOCO0OOM B COBPEMEHHBIX yC.]'[OBI/IﬂX?

1) Camopoanas cepa

2) [Mupur (FeS:)

3) OTxopsiue ra3sl METALUTYPIUYECKUX POU3BOJICTB
4) CepoBo10pO MPUPOAHOTO Ta3a

Otget: 1

3. B cuiiMKaTHOI NPOMBIIJIEHHOCTH MPOU3BOJCTBO IIeMEHTA OCHOBAHO HA BBLICOKOTEMIIe-
PATYPHOM CHIEKAHUM ChIpbeBOM cMecH. Kakoil THn XxuMuyeckux peakuuii mpeodsaaaer B
3TOM mnpouecce?

1) Peakiiuu noHHoro oOMeHa B pacTBOpE

2) TBeproda3zHble peakiuu ¢ y4acTUeM OKCHIOB
3) I'omorenHsle razodasHble peaKIuu

4) DneKTpOXUMHUYECKHE peaKluu

Otsert: 2

4. Jlisi MPOU3BOJACTBA MOJMMEPHBIX MATEPHAIOB METOIOM MOJUNPUCOETHHEHUsT XapakK-
TEepPHO:

1) Brigenenre HU3KOMOJIEKYIISIPHOTO MOOOYHOTO MPOAYKTa (BOJbI, aMMHAKA).

2) Hanuume B MOHOMEpE JBOWHOM CBSI3M HIIM 1IMKJIA, KOTOPHIE PACKPBIBAIOTCHI.

3) IToctenenHoe yBenuueHHE MOJIEKYJISIPHOM Macchl 0e3 BbIJIEIEHUS TOOOUHBIX IPOTYyKTOB.
4) O6s3aTenbHOE UCIIOIB30BaHNE MHUIIMATOPOB PAJUKaILHOTO TUIIA.

OtBer: 3

S. Ilpu moaroToBke K 1a00paTopHOil padoTe MO CMHTE3y KOMIUICKCHBIX COeIMHECHHUI y4H-
TeJb A0JIKeH 00bSICHUTDH, KaKkue (PAKTOPbI BJIUAT HA UX ycToH4YnBOCTh. Kakue u3 yreep-
saenuii apasirorcs BEPHBIMHU? (Boioepute 3 BapnanTa)

1) Xenatueiii 3(h(PeKT MOBBIMIAET YCTOMUYMBOCTh KOMILUIEKCA MO CPAaBHEHHIO C aHAJOTUYHBIMU
MOHOJICHTaTHBIMU JIUTaHIaMHU.

2) Kommuiekchl ¢ ITUTraHaaMu, CO3JAIONIMME CHJIBHOE T0Jie, Bcerja 0ojiee YCTOWYUBBI, YeM CO
c1a0bIM I0JIEM, HE3aBUCHMO OT MeTaslia.

3) KoHcranTa ycTOMUMBOCTH KOMILIEKca He 3aBUCUT OT pH pacTBopa.

4) Jns monoB d* (Cr*") m d° (Hu3kocnmHOBEIN Fe?', Co*") xapakTepHa MOBBINIEHHAS KMHETHYE-
CKasi ”HEPTHOCTb.

5) Tlpupona meHTpaTbHOTO MOHA (3apsja, pa3Mep) — KIOUeBOW (PAKTOp TEPMOIMHAMUYECKOU
YCTOMYUBOCTH.

OtBet: 1,4, 5

6. Ilpu m3yyeHUM NMPOU3BOACTBA CHJIMKATHBIX MaTepPHAJIOB (CTeKJa) BAKHO NMOHMMATH
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POJIb IIMXTOBBIX MaTepuaJioB. Kakue U3 nepe4ncjeHHbIX OKCHI0B ABJISIOTCA THIHYHBIMH
cTeKJ000pa3oBartessivu (ocHoBo# cetu)? (Boibepurte 3 BapuanTa)

1) SiO2

2) B20s

3) Na2O

4) CaO

5) P20Os
OtBet: 1,2,5

7. Kakue U3 nepeymcJeHHbIX YTBEPKIEHUH O POJId BOJAbI B XUMHYECKOH MPOMBIILJIEHHO-
ctu aBaswTcs BEPHBIMU? (BoiGepuTe 3 BapuanTa)

1) Ymsruenue BoJibl yAaIs€T B OCHOBHOM XJIOPH/I-UOHBI.

2) B kadecTBe XJ1alareHTa B 00OPOTHBIX CUCTEMAaX MOYKET UCIIOJIb30BaThCS TOJIBKO JUCTHILIHPO-
BaHHas BOJIA.

3) Bricokoe coieconepxkanne (JKECTKOCTh) MUTATEILHOW BOJIBI JJISl MTAPOBBIX KOTJIOB MPUBOJUT
K 00pa30BaHUIO HAKUIIH.

4) BoonoAroToBka 4acTo BKJIKOYACT CTAAMU KOAryJIsiuK, (GUIbTPAllid K HOHHOTO OOMEHa.

5) B HekoTOpBIX Npoleccax (TUAPOIIN3, TUIpATalKs) BOJAAa BBICTYIAET B KAUECTBE XUMUYECKOTO
pearcHra.

OtBet: 3,4,5

8. YcraHoBuTEe COOTBETCTBHE MEKIY NMPOMBIILIEHHBIM MPOLECCOM M OCHOBHBIM HAYYHBIM
MPUHIIMIIOM/3AKOHOMEPHOCTHIO, JiesKallleil B ero OCHOBE:

1. Okucnenue SOz B SOs B CEpHOKUCIOTHOM IPOMU3BOJCTBE (IpUMEHEHHEe Katanu3zaropa V20s) :
A) CHIWKEHHEe 3HEepPTUM aKTUBALMU PEaKLUU JUIsl JOCTHKEHHS TPUEMIIEMON CKOPOCTH MU yMe-
PEHHBIX TeMIlepaTypax.

2. Cunte3 aMmMuaka (roseiieHHoe nasienue ~300 atm) : b) [IpuHiun cmemienus paBHOBeCHs B
CTOPOHY YMEHBIIEHUSI 00bEMa CUCTEMBI.

3. Dnektponutudeckoe padpuHuposanue meau : B) IIpouecc, ABmxkyIien cuiioil KOToporo siBis-
€TCsl BHEIIHUN MCTOYHUK JIEKTPUYECKON DHEPTHUH.

4. O6xur m3BectHska (CaCO; — CaO + CO») : I') Peakuus, ckopocTb KOTOPOU TUMHUTUPYETCS
muddysueit uepes ciaoi NpoayKTa (TONOXUMUYECKas).

9. YcTaHOBHTE COOTBETCTBHE MEKAY METOAOM CHHTE3a HCOPraHM4e€CKMX BEIIECTB U MOJay-
Ya€MbIM C €10 NoOMOIIbI0 KOHKPETHBIM COCIMHCHUEM HJ/IM MAaTECPHUATIOM:

1. TBepnodasznsiit cuntes : A) @epput 6apus (BaFei2019) 11 MOCTOSTHHBIX MarHUTOB

2. Cunre3 B pacTBopax 31ekTponutoB : b) ['ekcanimanodeppat(Il) kamus (K4 Fe(CN)s])

3. OxkucnautenbHO-BOCCTaHOBUTENbHBIN cuHTE3 : B) [lepmanranar xanus (KMnO4) u3 nuposto-
3uta (MnO3)

4. Ocaxnenue u3 razosoit gaszel (CVD) : I') Hanopazmepnsie nokpeitust HuTpuaa tutana (TiN)
HA UHCTPYMEHTHI

10. YcranoBHTe COOTBETCTBHE MEKIY THIIOM XHMHYECKOH PeaKIMH B HEOPraHMYeCKOM
CHHTe3e U KOHKPEeTHBIM MPOMBIIIJIEHHbIM IPUMEpPOM:

1. Peakuus npucoeaunenus : A) Cunre3 moueBunsl: 2NHs + CO2 — (NH2):CO + H2O.
2. OkucnuTenpHO-BOCCTaHOBUTENbHAS peakuus : b) [lonyuenue nuokcuaa mapraHia 3j1€KTpo-
m3oM: MnSOs4 + 2H>0 — MnO:2 + H2SO4 + Ha.
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3. Teepnodasznas peakmus : B) Criekanue coapl, OKCHIa KPEMHHUS U U3BECTHSKA MPHU MPOU3BO/I-
CTBE CTEKJIA.

4. Peakuusi asoitHoro obmena (ocaxzaenue) : I') IIpousBoactBo runoxnoputa Hatpusi: Clo +
2NaOH (xo0m1.) — NaCl + NaClO + H:O.

11. YunTenb BbICTPAUBAET JIOTHUKY O0bSICHEHHMS] NIPOU3BOJCTBA A30THON KHUCJIOTHI U3 aM-
muaka. Pacnosioxure craguu npouecca Ocrpajbia B NPaBUJIbHON TEXHOJOTMYECKOH T0-
CJI1e10BATEJILHOCTH:

A) Karanutnyeckoe okucienne ammuaka Ha Pt-Rh certke.

b) Oxucnenne NO kucimopoaom Bozayxa a0 NOx.

B) OxnaxneHne 1 KOMIPUMHUPOBAHUE HUTPO3HBIX I'a30B.

') AGcopOrins OKCUAOB a30Ta BOJOM B TapeabyaThiX KOJOHHAX.

12. lIpu n3yyenum temsbl «IlepepaGoTka HedpTH» BaKHO MOHMMATH MOCJIEI0OBATEIbHOCTD
NMoJIy4eHHus1 MPOAYKTOB. Pacnosioxkure nmpoueccsl nepepadoTku B MOpsiiKe UX TUINHMYHOTO
npumenenus Ha HII3 (oT nepBu4HOi K BTOPUYHOH nepepadoTke):

A) AtmocdepHo-BakyyMHas meperoHka (pekTuduxaus)
b) I'mapoouncTka 6eH3MHOBO (ppakiuu

B) Katanutuueckuit KpeKuHT

I') [Tuponus

13. B Teme «JJaeKTpOXUMHYECKHE MPOU3BOACTBA» BAKHO NMOHSATH IOCJIEI0BATEIbHOCTH
coObITHII pH d1ekTpoan3e. Pacnosiosxkure npouecchl HA KaTO/e MPH 3JIEKTPOJIH3€e BOJHOIO
pactBopa NaCl B npaBuibHO#i JIOTHYECKOH 1enu:

A) Murpanust HOHOB MO JEHCTBUEM 3JIEKTPUUECKOTO TOJIS.
b) Ilonsox nonos Na* u H* u3 o6beMa pacTBopa K KaToJy.
B) Pa3psn nonos Bonopona (2H" + 2e~ — Ha).

I') O6pazoBanne OH -HOHOB U CO3aHME MIETOYHOM Cpebl.

14. B KOHTeKCTe XMMHH IMOBEPXHOCTH, KAK Ha3bIBaeTCsl siIBJeHHE CHUKEHHMS KaTaauTHYe-
CKOii AKTHMBHOCTH CO BpeMeHeM H3-32 OJIOKHPOBKH AKTHBHBIX LIEHTPOB MOCTOPOHHHUMH
BelecTBaMu?

OtBet: OTpaBieHne KaTaau3aropa.

15. Kakoii npouecc, 0CHOBAHHBbII HA peaKUMsAX JBOWHOr0 o0MeHa ¢ 00pa3oBaHMeM 0CAAKa,
JICKMT B OCHOBE NPOMBIILICHHOIO MOoJIy4YeHusI (P oCPOPHBIX yI00peHHuii — MPOCTOro cymnep-
docdara?

OtBer: OOpaboTka (pasznoxkenue) ¢ochoputa cepHoit kucioroi: Cas(POs). + 2H2SOs —
Ca(H2POa4): + 2CaS0Oa.

®opmupyemMasi KOMIIETEHIUA NuaukaTopsl chopMHPOBAHHOCTH KOMIIE-

TEeHIMH

IIK-2. CniocobeH ocyuiecTBaATh nejarorude- | e [IK-2.2 IlpuMeHseT OCHOBBI TeOpuH (yH-

CKYIO JEATENIbHOCTb M0 HPOPHIBHBIM Ipe.-
MeTaM (IUCIUIUIMHAM, MOJYJSIM) B paMKax
IporpaMM OCHOBHOTI'O OOIIEr0 W CPEJHEro
obmero oopa3oBaHus

JTAMEHTAJbHBIX U MPUKIATHBIX PA3IEIIOB XH-
MUHU (HEOpPraHMYECKOW, aHATUTHYECKOH, Op-
rannueckoil, pusmueckoit, xumuun BMC, xu-
MUYECKHX OCHOB OMOJOTHYECKUX IPOIIECCOB,
XUMUYECKON TEXHOJOTUHU) AJIS PEUICHUsI TEO-
PETUYECKUX U MPAKTUYECKUX 3a]1a4.
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1. IIpu npoMbILUIECHHOM CHHTe3e aMMHuaKka MeTooM ['abepa-boma ncnob3yoT Keje3Hblii
kaTajausarop ¢ npomoropamu (K:0O, Al:Os). C no3unuii XuMuM NOBEPXHOCTH M KaTaIu3a,
OCHOBHasi poJib npomoTtopa Al:Os 3akiro4aercs B:

1) YBenuueHuu yaeiabHOM MOBEPXHOCTH 3a CUET CO3JJaHUsl IOPUCTON CTPYKTYPBI.
2) CHM)KEHUH 3HEPIUY aKTUBALMU PEAKIMM CUHTE3a aMMHUaKa.

3) YBenuueHnH OCHOBHOCTH ITOBEPXHOCTH KaTalln3aTopa.

4) 3ammTe xene3a OT OKUCIICHUS.

Otser: 1

2. Ilpu npousBoAcTBE AJIOMHHHS JIEKTPOJM30M KPHOJIUT-TIIMHO3EMHOI0 pacijiaBa Ha
YroJibHOM aHoje nporexkaeT peakuus ¢ BbiaegeHueM CO:. C no3uumii 371eKTPOXUMHUHU, ITO
SIBJISIETCS] IPUMEPOM:

1) KaronHoro BoccTaHOBIICHUS aTIOMUHUS.

2) AHOJHOTO OKUCIIEHUS KUCIOPOAHBIX HOHOB: 20%* - 4¢~ — 2, KOTOPBIN 3aT€M pearupyer ¢
YTIEPOAOM aHOa.

3) DnekTponu3a BOJbI, COACPIKAIICICS B TIIMHO3EME.

4) PaznoxxeHust KpUoJIUTa MO/ ACHCTBUEM TOKA.

Otger: 2

3. B npousBoacTBe cepHOM KHCI0THI A adcopouun SOs MCHmoab3ylOT He Boay, a 98 %
cepHy10 Kuca0Ty. C TOUKH 3peHHs] KHHETHKH U Macconepeaadu, 3TO Npe0TBPallaeT:

1) OGpa3oBaHue TyMaHa CEpHON KUCIIOTbI, KOTOPbIH MJI0XO YJIaBJIMBACTCH.
2) Paznoxxenue cepHoil kucioTsl Ha SOs U BOy.

3) CnumikoM OypHYIO 3K30T€PMUYECKYIO PEAKLIUIO.

4) Boccranosnenue SOs 10 SOx.

Ortser: 1

4. Ilpu BbIOOpE yc0BHI A1 cCHHTe3a Haanepokcenaa kaaus (KO:) nyrem cikuranust Kajaus
B KHCJI0poAe He0o0X0AUMO YYHTBHIBAaTh, UYTO AajibHelmee okucienne KO: go K:0: n K:0
TePMOJAMHAMHYECKH BO3MOKXHO. Kakoe (pyHIamMeHTaIbHOE NMOHATHE XHMMHYECKOH TepMo-
AUHAMHUKH NO3BOJIsIeT MPeACKa3aTh, B KAKUX YCJOBUSAX (MapuuajgbHoe naBjaeHue Oz) oyaer
cradbuiaen KO:?

1) OHTansnus 0Opa3oBaHusl.

2) Oueprus ['n66ca peakuuu.

3) dAuarpamMma ctabunpHOCTH (HAMp., IMarpaMMa DJUTMHTEMa [Tl OKCHJIOB).
4) KoHcTaHTa CKOPOCTH PEAKIIHH.

Ortser: 3

5. Ilpu M3y4eHUHM KOPPO3MH META/LIOB PACCMATPHUBAIOT MEXAHHM3M JJIEKTPOXHUMHYECKOM
KOPPO3HH Kejle3a BO BJIaKHOM Bo3ayxe. Kakue u3 ciieqyommx yrBep:kaeHuil, 0CHOBAHHBIX
HA 3JIeKTPOXHMUM, SIBJSIIOTCS BEPHBIMHU /IS 3TOro npouecca? (Boidepure 3 Bapuanra)

1) Ha xaTogHBIX yyacTKax MPOUCXOIUT BoccTaHoBiIeHUE Kuciopoga: O2 + 2H20 +4e” — 40H".
2) Anonnslii npouecc: Fe — Fe* + 2e.

3) Obpasyromuiics ruapokcus xene3a(ll) nanee oxucnsiercs no pxkaBuunsl (Fe.0s3-xH-0).

4) Ilpornecc He TpeOyeT HAMMYUS HIECKTPOJIUTA.

5) CxopocTh KOppo3uu He 3aBUCHUT OT pH cpefbl.

Otsert: 1,2, 3
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6. Yuureab pa3dupaer ¢ y4YeHHKaMH NpoLecc Mpou3BoAcTBa crek/jaa. Kakue u3 cienyro-
IIUX YTBEP:KIeHUil, OCHOBAHHBIX HA (PM3NYECKON XUMHHU CHIUKATOB, BepHbl? (BbiOepuTe 3
BAPHAHTA)

1) Crexsioo0pa3HOE COCTOSHUE SIBISETCS TEPMOAMHAMUYECKH HEYCTOMYMBBIM (METacTaOHIIb-
HBIM).

2) OcHoBHOU cTekno00pasyromuii okcun (Si02) 00pazyeT HempephIBHBIN TPEXMEPHBIN KapKac.
3) Oxcuasi-moaudukaropsl (Na:O, CaO) paspeiBatoT cBsizu Si—O—Si, yMeHbIasi BI3KOCTh pac-
TUIaBa.

4) [Ipouecc Bapku CTEKIJIa — 3TO TUIIUYHAs TBepAo(da3Has peakius.

5) OTxur crekia HEOOXOIUM JAJIsl CHATHUS BHYTPEHHHMX HANpsHKEHUH, BOSHUKAIONIMX H3-3a HE-
PaBHOMEPHOTO OXJIAXKICHUSI.

Otser: 1, 2, 3

7. Anaau3upys npouecc ooxkura usBectusika (CaCQs — CaO + CQz), yuureb 00bsACHSIET
ero mexanusm. Kakue u3 yrsep:kaeHuii, 0CHOBAHHbIX HA XUMHUM TBEPJ0I0 TeJa, sIBJIAIOTCS
KoppekTHbIMHU? (Bbi0epute 3 BapnanTa)

1) Oro THNMMYHAs TOMOXUMHUYECKAs peaklys, UAYyIIas Ha TpaHulle pasnena das.

2) CxopocThb Mpoliecca JUMUTUPYETCSI CKOPOCThEO XUMUYECKOM PEaKIIui Ha MOBEPXHOCTH.

3) lpoxnykte! peakuu (CaO u CO2) 00pa3yroT oTAETbHBIC (ha3bl.

4) O6pazyromuiics cnoit CaO 3atpyanset otBoa CO: v moABOJ Teria K GpOHTY PeaKIuu.

5) D10 peakuus pa3IoKeHUs, MPOTEKAOIasi OTHOBPEMEHHO BO BCEM 00beMe KyCKa N3BECTHSIKA.
OtsBer: 1, 3,4

8. YcranoBuTe coorBeTrcTBHE MEXKAY (PyHIAMEHTAIBHBIM 3aKOHOM/NPHHIHMIOM (u3nye-
CKO¥ XMMHH H ero NpMMeHeHHeM B KOHKPeTHOM XMMMKO-TeXHOJ0TMYecKOM Ipoliecce:

1. 3akon ®duka (muddys3us) : A) Pacuer ckopocTr pocTa OKCHAHON IUIEHKH HA METAJIJIe TIPH BBI-
COKHUX TEMIIEpaTypax.

2. Hpunmun Jle [Marense : b) O6ocHOBaHME MTPUMEHEHUS MOBBIIIIEHHOTO JaBJICHUS B CHHTE3E
ammuaka (N2 + 3H2 = 2NHs).

3. YpaBuenue Hepucra (anexrpoxumus) : B) Pacuer DJIC ranpBaHUYECKOTO 3JIEMEHTA, UCTIOb-
3yeMOTr0 B aHATUTHYECKHUX JaTUYUKAX.

4. TlpaBuno ¢a3 I'mb6ca : I') Onpenenenne cocraBa M 4YKCIa CTEIIEHEW CBOOOIBI B CHUCTEME
«pacIuiaB — KpUCTaUD» MPHU BhIpAIMBAaHUN MOHOKPHUCTAIIIOB.

9. YcTraHOBHTE COOTBETCTBME MEKIY THIIOM XMMH4YEeCKOH peakuuu (110 MeXxaHu3My) U ee
XapaKTepHbIM NPUMEPOM U3 NPOMbILLJIEHHOT0 HEOPTraHUYeCKOI0 CHHTe3a:

1. Tonoxumuyeckas peakuus : A) [lonyuenue gpepputoB cnekanuem okcuios: Fe.Os + ZnO —
ZnFe20a.

2. OKHCIUTENbHO-BOCCTAHOBUTENbHAS peakius B paciuiaBe : b) [lonyuenne nepmanranara ka-
JIMS CIUIaBJIEHUEM MHMPOJIIO3UTA C TUAPOKCUAOM Kaius U HUTparom Kainus: 2MnO: + 4KOH + O:
(KNOs) — 2KoMnOs4 + 2H-0.

3. Peakuus npucoenunenust B razoBoi ¢aze : B) IIpousBoactBo moueBunbl: 2NHs + CO2 —
CO(NH2):2 + H20.

4. Peakuus oOMeHa B pacTBope ¢ KomIuiekcooOpasoBanueM : [') BrlmenaunBanue 3050ta mua-
HuAHbIM TporieccoM: 4Au + 8NaCN + Oz + 2H20 — 4Na[Au(CN):.] + 4NaOH.

10. YcTaHoBHUTE COOTBETCTBHE MEKAY OCHOBHBIM HAYYHBIM NMPUHIMIIOM XMMHUYeCKON Tex-
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HOJIOTHM U €ro NPaKTH4YeCKOH peajim3anuei:

1. IlpotuBoTok : A) Opranuzaiust IBUKEHUS TTOTOKOB TETUIOHOCUTEIISI M PEarupyromieii CMecu B
TEMI000MEHHUKAX /ISl YBEITMYCHHUSI IBUKYIIEH CHIIBI.

2. Perpkynsuus (pexynepauusi) : b) Bo3spar HenmpopearnpoBaBIIMX peareHTOB B HA4ajo Mpo-
recca (HarpuMep, B CHHTE3€ aMMHUaKa).

3. UnTencudukanus maccooomena : B) YBenudenune moBepxHOCTH KOHTakTa ¢a3 (Hacaaka B
KOJIOHHAX, 0apOOoTax, pacIbLICHUE).

4. Kackanupoanue : I') [locnenoBarenbHoe COeIMHEHHUE ammapaToB JJIs YBEIHUEHUS OOILEro
BBIXOJIa MPOJYKTa (HarpuMep, B aOCOPOLIMOHHBIX KOJIOHHAX).

11. Yuureab BbICTPauBaeT JOTHYEeCKYI0 LENOYKY OOBbSICHEHHMs Mpouecca NMpPOM3BOACTBA
a30THOH KHUCJOTHI. PacnoJioxkuTe cTaiMu ¢ TOYKH 3peHHUs IOC/Ie10BaATeJIbLHOCTH XUMHUYe-
CKHX IPeBpPAllCeHUH a30Ta:

A) Karanutnueckoe okucienre ammuaka 10 NO.
b) Oxucnenne NO 1o NO: kucnopoaom Bo3ayxa.
B) A6copbumst NO2 Bojoii ¢ oopazoBarrem HNO:s.

12. O0bsicHsIs1 CTAAUITHOCTH THAPOMETAJLUIYPrUYeCKOro Ipouecca, PacloJioKUTe ITANbI
U3BJICYEHHUs MeIM U3 OKHCJIEHHON pyAbl B IPABHJIbHOM MOPSIAKe:

A) BeimenaunBanue pyasl pazdaBnenHoit ceproit kuciortoit: CuO + H2SOs — CuSOs4 + H2O.
b) Ouncrka pactBopa cyibdaTa MeIU OT IPAMECEH.

B) Llementauust meau u3 pactopa xene3oM: CuSOs + Fe — FeSO4 + Cu.

I') DnexTponuruyeckoe padpuHUPOBAHNE KATOIHON METH.

13. IIpu u3yyeHUMH MHOTOCTAIMHHOI0 OPraHNYeCKOr0 CHHTe3a (HAMP., NoJy4eHHe AHUJIUHA
u3 0eH30J1a) Ba)KHO MOHMMATDH MOC/IEI0BATEIbHOCTDL NpeBpamenuii. Pacmosoxure cragun
B JIOTHYECKOM NOpsAKe:

A) CMmernieHne peareHToB, KOHTPOJIb TEMIIEPATYPBHI.

b) HutpoBanue 6eH3011a 10 HUTpOOEH301a.

B) Boccranosiienre HUTpoOEH30J1a 10 aHMJIMHA (HAIIPUMED, JKEJIE30M B KHCIION CpeJie).
I') OuncTka ¥ BeIICICHUE aHUJIUHA.

14. Kakoii npouecc JIe:KUT B OCHOBE NEPBOH CTAAMH OYMCTKH NPHPOJHOI BOABLI HA NPO-
MBILLJIEHHBIX NPeANpPUATHAX — KOAryJasiliii, KOraa B BOAY A00aBJISIOT CyJab(aT aJIioMH-
Hus?

OtBer: Heitpanuzamus 3apsiaa KOJUTOUAHBIX YaCTHUI] HOHaMu Al

15. C no3uumii TeOpuu pacTBOPOB, KaKoe sIBJICHUE JIEXKUT B OCHOBE Npolecca onpecHeHus:
MOPCKOH BOABI METO0M 00pPaTHOIO ocMoca?
OtBet: OCMOTHYECKOE JJaBIICHNUE.

7 HIEPEYEHb TH®OPMAIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMbBIX
B ITPOLHECCE OBYYEHUSA

NudpopmanuoHHbIe TEXHOJOTHU — 00yUeHHE B 3JIEKTPOHHOM 00pa3oBaTeibHO cpesie ¢
LEeNbI0 pacIIMpPeHHs] JOocTyna K 00pa3oBaTelbHBIM pecypcaM, YBEIMUEHUS KOHTAKTHOIO B3au-
MOJICHCTBHUS C TpenoaBaTeaeM, NOCTPOCHUS WHIANBHIyaJbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
€KTUBHOT'O KOHTPOJII U MOHUTOPUHIA 3HAHUH CTYJICHTOB.
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B oGpaszoBarensHOM mpoliecce Mo TUCHUIUIMHE UCIIONB3YIOTCS CleAytonue nHpopMalu-
OHHBIE  TEXHOJIOTHH, SBJISIOIIMECS  KOMIOHEHTaMH  OJEKTPOHHOW  MH(POPMALMOHHO-
obpazoBarenbHol cpenbl BITIY:

e Cucrema amekrponHoro ooydenuss ®I'bOY BO «BbI'TIY »;

e DJEKTPOHHBIC OMOITNOTEYHBIC CHCTEMBI;

e MynbTUMEAUINHOE COIIPOBOKACHUE JICKLIUN U ITPAKTUYECKUX 3AHATHUM.

8 OCOBEHHOCTHU U3YYEHUS JUCHUIIVIMHBI JJ151 UTHBAJIMAOB U JINL]
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

[Tpu oOy4eHnH 1M1l C OTPaHUYECHHBIMUA BO3MOXKHOCTSIMU 370POBbsI IPUMEHSIOTCS aJarl-
TUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUU B COOTBETCTBUU C YCIIOBHSIMH, U3JIOKEHHBIMU B paszese
«OcobeHHoCTH peanu3anuu 00pa3oBaTeIbHON MPOTrPaMMBbl Il HHBAJIUIOB U JIUI] C OTPAaHUYCH-
HBIMH BO3MOKHOCTSIMH 37I0POBbS» OCHOBHOH 00pa30BaTENbHON MPOrpaMMBbl (MCHOJIB30BAHUE
CIeIUATbHBIX YYEOHBIX IMOCOOMH M JUIAKTHYECKUX MAaTEpPHAlIOB, CHEHUAIBHBIX TEXHHYECKUX
CpeACTB OO0Y4YEHHUsI KOJUIEKTUBHOTO M MHIUBUIYAJILHOTO TIOJb30BaHUS, MPEIOCTABICHUE YCIyT
accucTeHTa (TOMOIIHUKA), OKa3bIBAIOLIETO0 OOYyYaromMMcsi HEOOXOAMMYI0 TEXHHYECKYIO MO-
MOIIb U T. I1.) ¢ Y4ETOM WHAMBHTYaJTHHBIX 0COOCHHOCTEH 00yUYarOMIMXCsl.

9 CIIMCOK JIMTEPATYPbI U UH®OOPMALIMOHHbIX PECYPCOB

9.1 JIuteparypa
OcHoBHas JInTepaTypa

1. Beckos, B.C. O0mas xumudeckasi TexHosorus: yaeOHuk s By3oB /B.C. beckos. -
M. : Axanemknura, 2006. — 452 c. (30 3k3.)

2. XKugxos, B.B. [IpakTuky™m 1o XUMHUYECKOW TEXHOJIOTHU M MPUKIATHOW XUMHH: y4eO-
HOe TMocoOue s cTyneHToB By30B / B.B. JKunkos. - brarosemenck: U3n-so BI'TIY, 2014. —
124 c. (28 3k3.)

JonotHUTEILHAS JUTEPaTypa

1. Coxonos, P.C. Xummueckas texuoaorus. B 2 1. / P.C. Cokonos. - M.: Binagoc, 2000.
-T.1. =368 c. (53K3.)

2. Coxkonos, P.C. Xumuueckas texuomnorus. B 2 1./ P.C. Cokonos. - M. :Bnamoc, 2000. -
T.2. —448 c. (5 2x3.)

9.2 ba3bl JaHHBIX U HHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMBbI

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

2. Katasor o6pa3oBateabHBIX HHTEpHET-pecypcos http://www.edu.ru

3. [lomynsipras OubaMoTEKa XUMHUYIECKUX dneMenToB http://n-t.ru/ri/ps/

4. DnextponHas oudnmnorexka MI'Y mo xumuu http://www.chem.msu.su/rus/elibrary/

9.3 Dy1IeKTPOHHO-0MOINOTEeYHBIE pecypChl
1. Polpred.com O630p CMU/Cnpaounuk http://polpred.com/news.
2. OBC «lOpaiiT» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jl1g npoBeieHNs 3aHATUH JIEKIIMOHHOTO U CEMUHAPCKOI0 TUIIA, TPYNIIOBBIX U UHAUBUAY-
aJIbHBIX KOHCYJBTAllMH, TEKYILEro KOHTPOJIS W IMPOMEXYTOYHOW ATTECTAIMM HMCIOJIb3YHOTCS
ayJUTOPUHU, OCHAIIEHHBIE Yy4eOHONH MeOenblo, ayJIUTOPHOH JOCKOM, KOMIBIOTEpOM(paMu) ¢
YCTaHOBJICHHBIM JIUIEH3MOHHBIM CIIEIUAIN3UPOBAHHBIM MPOrPAMMHBIM OOECIIeueHUEM, KOMMY-
TATOPOM JIJISl BBIXOJIa B 3JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY U AJIEKTPOHHYIO HH(OpPMAIIMOHHO-
oOpa3zoBatenbhyto cpeny BITIY, MynbTuMenuitHBIMU MPOEKTOpaMH, 3KCIO3UIIMOHHBIMU JKpa-
HaMHM, y4eOHO-HATJISIIHBIMU TOCOOUSAMH (TaONHUIbl, MyIbTUMEANNHHBIE Tipe3eHTanun). s npo-
BEJICHUS NMPAKTUYECKUX 3aHATUN TAKKE UCIIOIb3YETCS:

JlaGopaTopusi XMMHYEeCKOH TEXHOJOTHM, OCHAIIICHHAS CIIEIYIOIINM 000pYI0BaHUEM:

e Komruiekt yuebHoil mebemnu

e AynuTopHas A0cCKa


http://n-t.ru/ri/ps/
http://www.chem.msu.su/rus/elibrary/
http://рolpred.cоm/news
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e KoMIploTep ¢ YCTaHOBJIEHHBIM JIMIIEH3UOHHBIM CIIEHUAIN3UPOBAHHBIM IPOTrPAMMHBIM
o0ecrnieueHreM
e MynbTUMEIUNHBIN IPOEKTOP
IIpunTep
OKCHO3ULIMOHHBINA SKpaH
SAMP-cnekTpomeTp Hu3Koro paspemenus «Craud Tpak» (1 mr.)
Becer GF-300 (1 mT.)
Becsi Topcuonnsie BT-100 (1 mT.)
Buckozumerp (4 mr.)
HNonomep (3 mT.)
Konnykromerp annon-4120 (3 mr.)
K®K-2 (1 mr.)
JIrokemep (1 mmt.)
Memanka marautHas [1-3-6100 (2 mt.)
Monynb «Tepmuueckuii ananuz» (3 wwrT.)
Monynb «Tepmoctar» (3 wT.)
Monynb «YHUBEpcaIbHbIH KOHTPOIEP) (3 1IT.)
Monynb «9nexTpoxumus» (3 1T.)
Monynb yHUBepcaabHbIi (6 1IT.)
Ha6op cut KII-131(1 mt.)
[Tomstpumerp (1 mT.)
[TorenmomeTtp (1 mit.)
Lentpudyra nadboparopnas OITH-8 (c potropom) (1 mit.)
[lITaTuB A5 3AEKTPOIOB (2 IMIT.)
Okcukarop ¢ kpaHoM (1 mT.)
Mopynes «O6menabopaTtopusiiny (1 mT.)
Cnextpodoromerp (1 mr.)
Cnexrpodporomerp KOK-3KM (1 mt.)
KowmmiekT apuomerpos (1 mit.)
Metponowm (1 mrT.)
MocT peoXopHbIN ¢ COCYA0M
Tepmoctar TC-1/80 CITY (1 mir.)
¢ YyeOHO-HarJIsAAHbIE TOCOOUS - CIal/Ibl, TAOIUIbI, MyJIbTUMEIUIHHBIC PE3EHTALIUH 110
JVICIIATUTAHE
o [llratuBsl 1151 TPOOUPOK, HarpeBaTEIbHBIE MPUOOPHI, TAbopaTOpHas mocyaa
¢ XWMHUYECKHE PEAKTUBHI [0 TEMATHUKE JTA00OPATOPHBIX paboOT

CamocrosiTenbHast paboTa CTy/IEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALIEHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPENly BY-
3a, B CTIELIMAJIM3UPOBAHHBIX Ja00paTOpUAX MO AUCLUHUIUIMHE, a TAK)KE B 3aJIaX JOCTYyINa B JIOKAJb-
Hyto ceTb BI'TIY, B maboparopuu ncuxonoro-negaroruueckux UCCiIeIoBaHui 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.

Pa3zpaborumk: XKXuakos B.B., kaHau1aT XuMH4YeCKUX HayK, IOLEHT.
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11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

YTBep:xkaenne usmeneHuii u nonojHenuit B PILI nnsa peanuzanmu B 2026/2027 yu. r.

PaGouas nporpamma AMCHMILTUHBI IEpecCMOTpeHa, o0CyKIeHa U ol00peHa AJis peanun3a-
uu B 2026/2027 yuebHoM roay Ha 3acenanuu kadeapsl (mpotokon Ne ot 2026 T1.). B
PIIJI BHECEHBI ClEayIONIME U3MEHEHHUS U IOTIOJTHEHHUS:

Ne u3zmeHeHnus:
No cTpaHHMIIbl C KBMEHEHUEM:

HckmrounTh: BxirounTs:




