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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-6 CrocobeH uCIonb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKONW HayKd W (DyHIAaMEHTaJIbHBIC
XUMHYECKHE MOHATHUS MPU PEIICHUN KOHKPETHBIX MPOU3BOJCTBEHHBIX 3a/1a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue

(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
- ATlpoBenenue [TK-6 Cnocoben OcymiecTBIgeT XUMHUYECKHH DKCIIEPUMEHT, NPUMEHSET

HayYHO-UCCIICI0BATEIBCKIX
M OTBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MO OTACTBHBIM
paszenaM TeMbI

- A/02.5 OcymiecTBrenue
BBITTOJIHEHHUS
IKCTIIEPUMEHTOB H
oopmIIeHHS Pe3yIBTaTOR
HCCIICAOBAaHUN U
pa3paboTok

- [IpoBenenue anammsa
HAyYHBIX JAHHBIX,
pe3yNIbTaToB
IKCTIEPUMEHTOB H
HaOJIIONEeHUN

KCIIONIb30BaTh OCHOBHEIC
3aKOHOMEPHOCTHU
XUMHYECKOW HAYKU U
(hyHIaMEHTAITLHBIC
XUMHUYCCKHUE TOHSTHS MTPH
peLICHUU KOHKPETHBIX
MPOU3BOICTBEHHBIX 3a7a4

CHUHTCTHUYCCKHUEC N aHAJIUTHUYCCKUEC MCTOAbBI HCCICAOBAHUA
peaxunﬁ 1N XUMHUYCCKHUX BCHICCTB, OICHHNBACT OCHOBHBLIC
XHUMHUYCCKUC, (1)I/IBI/I‘IGCKI/IC N TCXHHUYCCKHC ACIICKTHI
XUMHUYCCKOIO MPOMBIINIJICHHOI'O IMPOU3BOACTBA C YUYCTOM
CBIPBCBLIX U DHCPTCTUYCCKUX 3aTpaT

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

IIK-6 CriocobeH HCIonb30BaTh OCHOBHBIE 3aKOHOMEPHOCTHM XUMHUYECKOW HAyKH U

(byH1aMEHTalIbHBIE
IPOU3BOJICTBEHHBIX 3a/1a4

XUMHNYCCKUC

IIOHATHUA

No HanmenoBanme
/1 JIACLIVIUINH,
OTIPEIEISIOIINX
MEKTUCIUTUTHHAPHEIE
CBS3U

®dopma
obydeH
us

Ounas
(cemect

p)

pu peueHun KOHKPETHBIX




—

BricokoMoekysipHbI +
€ COeIMHEHUS

2 |I[IpomeinieHHas +
3KOJIOTHUS

3 | TexHomornueckast +
MIPaKTHKA

2. MecTo nucuuiuiaabl B cTpykrype OII 0akasaBpuara:
JucuunnuHa «XUMHYECKass TEXHOJOTUS» OTHOCUTCS K 4acTd, (GOpMUPYeMOW y4aCTHUKAMH
oOpazoBaTenbHBIX OTHOIIEHUH, ydeOHoro mana OIl mo Hanpasnenuto moaroroku 04.03.01 - Xumus.

JucuunnmHa « XuMu4eckas TEXHOJIOTUsD U3ydaeTcsi B 6 cemecTpe.

3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 80
Jlexnuu (Jlekrun) 30
Jlaboparopnsie (J1a6. pab.) 20
[Tpakruueckue (Ilpakt. pad.) 30
CamocrositensHas padota (CP) 28
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnou DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
O]0O0|[0O0]|O
6 cemecTp
1 OO61ue Bompocs TecTupoBanue;
XUMUYECKON JlaboparopHas
TEXHOJIOTHUH. pabora
N 4 12 (4] 2
Baxuerimue
TEXHOJIOTHUECKHE
TTOHSITHSL.
2 3aKOHOMEPHOCTH U TectupoBanue;
METOJIbI 412 lala JlaGopatopHas
XUMUYECKOM pabora

TEXHOJIOTHHN




IIpoueccel u TectupoBanue;

anmaparbl JlaGoparopHas

XUMHYECKOTO pabora

IIPOU3BOACTBA.

MopnenupoBanue

XUMHUYECKHX

IIPOLIECCOB U

anmnapaToB

ChIpbe XMMHUECKOI Tectuposanue;

IIPOMBILIIEHHOCTH. JlaGoparopHas
pabora;

KOJUIOKBUYM

OHepreTuka Tectuposanue;

XUMHUECKOM JlaGoparopHas

MIPOMBIIIIJICHHOCTH. pabora

DHEpProTeXHOIOTUsl.

Bopa B xumMuueckoit TectupoBanue;

IIPOMBIILIIEHHOCTH. JlaGoparopHas
pabora

[IpousBonacTBo TectupoBanue;

CEpPHOM KHUCIIOTHI. JlaGopatopHas
pabora

TexHonorus TectupoBanue;

CBSI3aHHOTO a30Ta. JlaGoparopHas

TexHonorus coneit pabora

U ynoOpeHui

DNEeKTPOXUMUYECKU TectupoBanue;

€ IPOU3BOJICTBA. JlaGoparopHas

[TpousBoacTBo paborta;

XJIOpa U ILETIO0YH. KOJUIOKBUYM

IIpoussoxncTBo

AIFOMMHMSIL.

Tema 1. O0mme Bonpochl XUMU4eCKOH TexHoM0rnu. Ba:kneiiimne rexnonorunveckune nousarus. (IK-6)
Jlexknus.
Baxwneiimme TeXHONOTHUECKUE MOHATUS W ompeneneHus. Kiaccupukanus XUMHKO-TEXHOJIOTHUYECKUX
nporeccoB (XTII) mo dazoBomy npusHaky. CxeMbl ABHKEHUS MaTepUAIBHBIX U YHEPIeTHUYECKUX MOTOKOB.
Ilepuonuueckue , MOIYNEPUOAUYECKUE U HEIPEPBIBHBIEC NPOLECCHl. MarepualbHbli U SHEPIeTHUYECKUN
6anmancel. OmnpeneneHHe BBIXOAOB NPOAYKIMH W KOI((HUIMEHTOB IMOJE3HOTO HCIOJIb30BaHHUS SHEPTHH.
Onpenenenne MOIHOCTH, IPOU3BOAUTEILHOCTH, 1 HHTEHCUBHOCTHU IPOM3BOJICTBA.
IIpakTH4eckoe 3aHATHE.
Pemenue 3anau "Matepuanbnbiii 6amanc XTI1". Tunossie 3apanus.

1. PaccuuTarp M COCTABUTH Ta0IHMIly MaTepHaIbHOIO 6ajaHca npou3BoacTsa 1 ToHHbI ocdhopa u3
IIMXThI, cocTos el u3 pocopuTa, KOKCA U NecKa, HANTH HeBA3KY. 1o JaHHBIM aHATUTHYECKOH
oT4yeTHOCTH, (pochoput copep:xkut 100% Ca3(PO4)2, necok — 95% kpemuesema SiO2, koke — 80%
yriepona C. Cunrarb, 4yTo npopearuposaio 100% Ca3(P0O4)2, 100% C u 90% SiO2, Haxoasmuxcs B
muxre. Halitu HeBs3ky. IIpounecc npoussoacrsa ¢gocdopa nporexaer no cxeme:

2Ca3(P04)2 + 10C + 6Si02 b 4P + 10CO + 6CaSiO3

2. CocTaBuTh MaTepuajibHbIH 0aaHc (B Kr U Mac.%) npouecca cunre3a 1008 m3 (00bem usmepen
NPH H.y.) aAMMHAKa, €CJIH a30TO - BOAOPOJAHYIO cMeCh MOJYYWJIN cMellleHHeM PaBHbIX 00beMOB
YHCTOrO0 230Ta U CHIPOro Boaopoaa (cocras, 00.%: H2 — 99,4%, CH4 - 0,4 %, CO — 0,2%). Cuurarp,
4TO0 Mpopearuposaio 27 % Bcero Boaopoaa, Haxoasmerocss B cmecu. Haiitu HeBsi3ky OaJiaHca.



3. CocTaBUTDH MaTepI/laJIbeIﬁ O0ajaHc NMpou3BOACTBA 1T OKCH/IA ITWICHA MPAMBbIM KaTaJIUTUIECCKUM
OKHUCJICHUEM ITUJIEHA BO31YXOM:

2CH2=CH2 + O2 b 2 (CH2)20

CocraB ucxoaHou razoBoi cmecH [%(00.)]: atunen— 4, Bo3ayx — 96 (H.y.). J{onst oKuCIIeHHOTo STHIIeHA —

60%. CoctaB Bo3ayxa [%(00.)]: kucnopon — 21, azor — 79. Uemy paBHa HeBsi3ka 6ananca?
JlaGopaTopHbie padoThbI.

JlaboparopHas pabora Ne 1. AHanu3 BOJIBI
3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.

1. IlpopaboTka KOHCIIEKTA JIEKIIUI U PEKOMEHyeMOH JTUTepaTyphl.

2. [TonroroBka K TECTUPOBAHUIO.

3. IloaroToBka K 3amuTe 1a60paTopHOM padoTHI.

Tema 2. 3aKOHOMepPHOCTH M MeTOAbI XUMHYecKoii TexHoorun (IK-6)

Jleknus.
3HayeHHEe TEPMOAMHAMMUYECKMX W KHUHETHUYECKHX 3aKOHOMEpPHOCTEH [uid TexHoioruu. dakropsl,
OIIPENIETAIONUINE CKOPOCTh TOMOIE€HHO M TE€TEPOr€HHO NPOTEKAIUIMX peakiuil. Poib KoHLIEHTpanuu
peareHToB, TeMIEPaTypbl, JaBJICHUS U OOHOBJIECHUS MOBEPXHOCTH KOHTAKTa pearupyronmx $asz u apyrux
($U3NKO-XUMUYECKHUX (PAKTOPOB HA TEUCHHUE XMMUKO-TEXHOJIOTHYECKUX MPOIECCOB, BaKHEHININE CIIOCOOBI
UX peryJupoBaHu

IIpakTH4Yeckoe 3aHATHE.
1. PaBaoBecue B XTII. Ilpunmun Jle [larense. Bausnue Ha paBHOBECHE KOHLIEHTpAIUK, JaBieHusT u T.
2. Cropoctb XTII. Koncranra ckopocT xumudeckoit peakiun. Anddy3nonnsii 1 KHHETHYECKUNA
koHTpoab XTII. Kunernueckue kpusbie XTII pa3nnyHOro ruipoOAMHaMUYECKOTO PEKUMA U KHHETHUECKOTO
THUIIA.

3. CriocoObl BeIpakeHUSI CKOPOCTH XUMHUKO-TEXHOJIOTHYECKOTO MPOIecca B XUMUYECKOW TEXHOJIOTHH.
OcHoBHbIE (PaKTOPBI, BIMUSIONIME HA CKOPOCTh XMMHUECKHUX peakiuil. [[Brnxyias cuia npoiecca, crocoObl
€€ YBEJIMUCHUSI.

4. CiocoObl yBETMYCHHSI KOHCTAHTHI CKOPOCTH PEAKIINH. YBEINYEHUE MIOBEPXHOCTH CONIPUKOCHOBECHHS
pearupyromux as.
JlaboparopHbie padoThbI.
JlaGopaTopHuasi padora Ne 2. Crekio. Bapka crekJia.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. [TpopabGoTaTh KOHCIIEKT JIEKIMI ¥ PEKOMEHIYEMYIO JTUTEPATYPY TI0 TEME.
2. IlonroToBka K TECTUPOBAHUIO.
3. [ToaroroBka k ciave 1a00paTopoOHON pabOTHI.

Tema 3. Ilponeccsl n annmapaTbl XUMH4YECKOI0 NMPOU3BOACTBA. Moe1upoOBaHie XUMMHYECKHX
npoueccos u annaparos (ITK-6)

Jlexknus.
OOmiee TOHATHE O MOJCIUPOBAHMM XHMHUKO-TEXHOJIOTHYECKHX TIPOLECCOB. BuIbpl MomenupoBaHUs
(MaTemaTHueckoe, GU3NUECKOE,. 0 PABEHCTBY OCHOBHBIX COOTHOUICHHU).
Kpurepun ¢usnueckoro mnomobus: KuHeTHYeckHe, Au(Qy3uoHHBIC, THAPOIUHAMUYECKUE, TEIUIOBBIC
KpUTepUU. | paHULIBI UCIIOJIB30BAHUSA KPUTEPUAIBHBIX YPABHEHUM IS pelleHuy 3a1adu ontumusanuu XTII
U CO37aHUs HOBBIX .

MaremaTudeckoe MoneaupoBaHue. TpeOoBaHUS, NMPEAbSIBISIEMbIE K MaTEMaTHUYCCKOW MOJEIH. YPOBHHU
MOJICTUPOBaHUsI (MOJIEKYJISIPHBIM, YPOBEHb Malloro o0bema, pabodeil 30HbI ammnapara, ypoBeHb arapara,
YPOBEHb  XHMHKO-TEXHOJIOTHYECKOM  cucTembl). Kpurepuit  amekBatHOCTH  Mojenu. [Ipumepst
MOJICTTMPOBAHMSI: MOJIETb YaCTHUIIbI C HEB3aUMO/ICHCTBYIOIIUM SAPOM.



[Tpuniunel KiIaccu(UKAUK THUIIOB XMMHUYECKHX PEakTOpoB (MO THIPOIAWHAMHYECKOMY PEXHUMY, IO
YCIIOBHSIM TETNIOOOMEHa, 1Mo (Pa30BOMY COCTaBY CMECH, 110 CIIOCO0Y OpraHMU3allly, 10 XapaKkTepy W3MEHEHHUs
napaMeTpoB BO BPEMEHH, 10 KOHCTPYKIIMOHHBIM XapaKTepUCTHKaM.). MoJenu XUMHUYECKHX PEaKTOpOB C
UICATBbHON CTPYKTYpOW IOTOKa B HM30TEPMHUYECKOM pexHMe ( TMEePHOANYECKHI peakTop HAeaJIbHOro
CMEIICHHS, TPOTOYHBI PpEaKTOp HICATbHOIO CMELICHMS, PEaKTOp MICaJbHOTO BBITECHEHHs). BhIBOI
ypaBHEHHMH MaTtepuanpHOoro OanaHca peakropoB. CpaBHeHHE 3((EKTUBHOCTH pPaOOThI MPOTOYHBIX
PEaKTOpOB pa3HOro ruaponuHamMuyeckoro tuma. Kackan peakTopoB upeanbHoro cMmemieHus. CpaBHEHHE
3P PEKTUBHOCTH PEAKTOPOB PA3IMYHOI0 TEMIIEPATYPHOTo pexuma. Ilpumepsr.

3aKOHOMEPHOCTH TETEpPOreHHbIX InpoueccoB. Ilpouecchl M peakTopbl Uil CHUCTEMBI TIa3-)KUIKOCTb,
ra3-TBe€paoc TCJIO, TBEPAOC TCIO-KUIAKOCTb. PeaKTOPI:I Il MPOBCACHHA  KATAJIMTUYCCKUX U
HCKATAJIMTUYCCKUX TCTCPOTCHHBIX IIPOICCCOB. CBoiicTBa KaTaJin3aTtopoB, HX IMPUTOTOBJICHHUC. BI/II[I:I
KartaJin3a. CYH_[HOCTB KaTaJIMTUYICCKUX IIPOLCCCOB.

IIpakTH4eckoe 3aHATHE.
Cemunap.

1. MonenupoBanue XTII (110 paBeHCTBY OCHOBHBIX OTHOILICHUH, PU3HMUECKOE, MATEMATHUECKOE).
TpeOoBanus, npenbsIBIsiEMbIe K MATEMAaTHIECKUM MOJICIISIM.

2. AIeKBaTHOCTh MaTeMaTUueCKON MOJIETTH. YPOBHU MaTeMaTHUYE€CKOTO MO/IeIMpoBaHusl. Mozellb 4acTUIIbI
C HEB3aMMOJICHCTBYIOIIUM SIPOM (KBa3UTOMOTEHHAs).

3. MoaenupoBaH#e TeTepOreHHbIX MPOIIECCOB Ha YPOBHE Maoro oobema. Mojienb YacTHIIbI ¢
HEB3aUMOACHUCTBYIOUINM SAPOM (JIMMUTUPYET BHEIIHAA TUPPy3us).

4. MonenupoBaHH€e FeTepPOreHHBIX MTPOIECCOB Ha YPOBHE MAJIOro oobema. Mojienb 4acTHIIbI ¢
HEB3aUMOCHUCTBYIOIINM SAPOM (€CITU TUMHUTUPYET BHYTPEHHSS AU QPy3us HIU €CITU TUMUTHPYET
XUMHYECKasl pEaKLns).
JlaGopaTopHbie padoThbI.
JlabopaTopHas padora Ne 3. AHaIM3 cTeKJIa.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThI.
1. IlpopaboTka KOHCIIEKTA JIEKIIUI U PEKOMEHyeMOH JTUTepaTyphl.
2. [TonroroBka K TECTUPOBAHUIO.
3. IloaroToBka K 3amuTe 1a60paTopHO padoTHI.

Tema 4. Cpipbe xumMuueckoii npombiniieHHoctu. (IIK-6)

Jlexknus.
OcCHOBHBIE BUJBI U PECYPCHI CHIPbs. 3aJauM CTAaHIAPTU3ALMHU U KOHIUIMOHUPOBAaHUE ChIpbs. [IpuHIMIBI
oroopa cpennux npoO. [lpuHumnbl Knaccupukanuu cbipbsi. OOorameHrHe MHHEPATBLHOTO CHIPBS, €ro
3HAUEHHE U OCHOBHbIC MPUHIUMBI. DIoTaIys, KaK METOJ] 000TaIleHUs ChIPbi. AKTHBATOPBI, ACTIPECCOPSI,
perynsatopsl cpensl. TepMmudeckoe, Xxumuueckoe oboramieHue, skcTpakuus. Ilokazarenu 3pQPeKTUBHOCTH
oborameHust ChIpbst. DU3NKO-XMMUYECKHE CBOWCTBA CBIPbs, HAa KOTOPHIX OCHOBAaHBI IPOLIECCHI
oborameHust. CynHOCTh KOMIUIEKCHOTO UCIIOIb30BAaHUS ChIpbs. BTOpUYHOE ChIpbe U €ro mepepadboTKa.

IIpakTnyeckoe 3ansATHE.
Cemunap
1. CpaBHeHue 3 PEeKTUBHOCTH MPOTOYHBIX PEAKTOPOB UJI€ATHHOTO BHITECHEHUS U UACATIBHOTO CMELICHHS
JUIS IPOCTBIX HEOOPATUMBIX U CIIOKHOTIAPAIIEIbHBIX PEaKnil.
2. Kackan peakTopoB ujeaabHOTO cMemIeHus. [ paduueckuii METo/] pacyeTa Yrciia peakTopoB.
3. CpaBHenue 3pHeKTHBHOCTH pabOThI PEaKTOPOB C Pa3IMYHBIM TEIUIOBBIM PEXUMOM. BBIBOI ypaBHEHUIH
ISl pacuyeTa KOHEYHOH TeMIepaTypbl B M30TEPMUYECKOM, aluabaTHOM U MOJIUTEPMUYECKOM PEKHMAX.
JIuHus onTUMaIBHBIX TEMIIEPaATYp.
4. CymHocTb 1 BUABI KaTanu3a. CyIHOCTh KATAIMTUYECKUX MPOILIECCOB. XaAPAKTEPUCTUKHU
KaTa-JIn3aTopoB, TPEOOBAHUS K HUM M METOJbI UX IMPHUTOTOBIICHUSI.
5. OcHoBHbIE BUBI U pecypchl cbipbs. [IpuHimne knaccuduxanuu ceipbs. TpeboBaHus, NpeabaBiIsieMble K
CBIPBIO B XMMHUYECKOM MPOMBIIIJICHHOCTH.

JlaGopaTopHbie padoThbI.
JlaGoparopnasi pabora Ne 4. U3mepeHune TOMMHBI IHUHKOBOIO MOKPBITHS.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. [TpopaGoTaTh KOHCIIEKT JICKIHI M PEKOMEHAYEMYIO JTUTEPATYDY.
2. IlonroToBka K TECTUPOBAHUIO.
3. IloaroroBka K KOJUIOKBUYMY.

3. Tema aiis getanbHOTO M3ydeHwHs.: cronb30BaHue BTOPCHIPhs. METONBI MOATOTOBKU M 00OTaIlIeHHUS
ChIpbsl. [IpuHIUTIBL pecypcocOeperaronmx TEXHOIOTUN U BTOPHYHOTO UCTIONB30BAHUS CBIPHS

Tema 5. JHepreTuka XuMH4YeCKO MPOMbIILJIEHHOCTH. DHeproTexHoaorus. (ITK-6)
Jlekumus.

Bunpl 1 MCTOYHMKHM 3HEPTUHU, NPUMEHSEMble B XUMUYECKUX MPOU3BOJACTBEHHBIX Mpoueccax. CylHOCTb
KOMITJIEKCHOTO 3HEPrOXMMHUYECKOTO HCIOJNb30BAHUSA TOPIOYMX HCKOMAEeMbIX U TNpPUMEHEHHE Teruia
HK30TEPMUYECKUX PEAKLIU, pereHepalui U MOBTOPHOTO MPUMEHEHUS SHEPTUH.

IIpakTH4Yeckoe 3aHATHE.
CeMunap
1. Obuiee ypaBHEHHE PeaKkTOpa ¢ UACATBHON CTPYKTYpPOH OTOKA B M30TEPMUUECKOM PEXHUME (BBIBOM).

2. Tlepuonnueckuii peaktop unaeanpbHoro cmemenus (PUC-IT). YpaBaenue peakropa, npu-MEHEHHE €TO
JUTsl HeoOpaTuMoi peakiuu 1-ro mopsyka (BeiBos).

3. IlporouHslit peakTop uacaIbLHOTO cMelIeHus B ctarmoHapaom pexkume (PYIC-H). YpaBaenwue peaktopa,
MIPUMEHEHHUE ero ISl HeOOpaTUMON peakiuu 1-ro mopsiaka.

4. Peakrop nneansHoro BeitecHeHus (PUB). CxeMbl ABHKEHUST TIOTOKA. YpaBHEHHE PEaKTopa,
MIPUMEHEHHUE ero ISl HeOOpaTUMON peakiuu 1-ro mopsiaka.

JlaGopaTopHbie padoThbI.
1. JlabGoparopnas pabora Ne 5. [Tomyuenue xiopa u mienoun u3 NaCl.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. [IpopaboTarh TEKCT JIEKIIMH U PEKOMEHIyEeMYIO JIUTepaTypy Mo JaHHOH TeMe.
2. ITonroroBka K TECTUPOBAHUIO.
3. IloaroToBka K 3amuTe 1a60paTopHOM padoTHI.

4. TloaroToBUTH KOHCIIEKT 110 Bompocy: ComHeuHas, BOIOPOoAHas dHEpreTuka. Bo3oOHOBIsIEMBIC
HEBO300HOBIISIEMbIE HICTOYHUKU YHEPTHH.

Tema 6. Bona B xummnueckoii npombinieHHocTd. (ITK-6)
Jlexknus.

Bona B xumuueckoit mpoMbinuieHHocTd. Kitaccudukanus npupoansix Boa. IIpoMblnuieHHbIe M CAaHUTapHBIE
TpeOoBaHus, MpenbsIBiIsAeMble K Boje. OCHOBHBIE ITOKa3aTeIN KauecTBa BOAbl. XUMUYECKHE, MEXaHUYECKHE,
(bU3NKO-XUMHUYECKHE U OMOJIOTHYECKHE METObl OYUCTKU BOJ OT MPHUPOAHBIX MpuMeceil. JKecTKOCTh BOJIBI
U METOJIbl O0PBOBI C HEll.

IIpakTH4eckoe 3aHATHE.
Pentenue 3amay. Tunosble 3aganus.
JlaboparopHbie padoThbI.
JlabopatopHas padora Ne 6. Ilonyuenue ¢pocdopHbIX yno0peHuid.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. [TpopaboTKka KOHCTIEKTA JICKIIUNA U PEKOMEHTyeMOM JTNTEPaTyPHhl.
2. IlonroToBka K TECTUPOBAHUIO.
5. XKecTkoCTh BOJIBI M1 METOBI OOPHOBI C HEM.

Tema 7. IlpousBoacTBo cepHoii kucaorhl. (ITK-6)
Jlekumus.
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.Bunsl cepoconepxariero coipbs. Turbl nedei s 00kura cynbGUIHbIX Pyl U AJIeMeHTapHO cepbl. [leun
C KUISIMIUM cioeM. PU3HKO-XUMHUYECKUE OCHOBBI M CXeMbl KOHTAKTHOTO CIOc0o0a MPOM3BOJICTBA CEpHOU
KHCJIOTBI, PAaBHOBECHBIE U KHUHETHMUYECKHE YCIIOBHS, KaTalu3aro-pbl. YCTPOWCTBO KOHTAKTHOIO y37la U
abcopOunonHo#l anmaparypsl. [lyTH MHTEHCH(UKAIMM CEPHOKHCIOTHOTO IPOM3BOJACTBA. lIpumeHeHue
KHCIIOpOJa U IaBJICHMSL.

IIpakTH4Yeckoe 3aHATHE.
Penrtenue 3anay. TunoBkle 3aganus

JlaboparopHbie padoThbI.
Jlaboparopnas padota Ne 7. [Tonyuenne KCl u3 cunbBuHUTA.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITpopaboTKka KOHCTIEKTA JICKIIUNA U PEKOMEHTyeMOM JINTEPaTyphl 10 TaHHOW TEME.
2. IloarotoBka K TECTUPOBAHUIO.
3. [Iytn nuaTecuduKanuu CEpHOKUCIOTHOTO TPOU3BOICTBA

Tema 8. Texnosiorusi cBsi3aHHoro azora. TexHosnorus cosei u ynoopennii (IIK-6)
Jlexknus.
Cunte3 ammuaka. CrnocoObl TONY4YEeHHS Aa30TOBOJOPOAHON cMecu. OdmcTKa Ta30BOW CMECH.
OU3UKO-XMMHUECKHE OCHOBBI IPOM3BOJACTBA aMMHaka (TEPMOAMHAMHUYECKME W  KUHETUUYECKHE
ocobenHoctn). Karanuzaropel. Texnonmornueckas cxema mpou3BojacTBa aMMuaka. Kononna cunresa. Ilytu
ONTHMU3ALIMU IIPOLECCa.

[Tpon3BoACTBO a30THOM KUCIOTHL. OKHUCICHHE aMMHaKa M OKHCIIOB a30Ta. XeMOCOPOIHs OKCHAOB a30Ta.
@U3UKO-XMMUYECKAE OCHOBBI TEXHOJIOTMYECKHUX IpoueccoB. lIpuMmeHeHue naBieHus, KUCIOpPOIA.
KoHueHTpupoBanue a3oTHOM KHCIOTHI. llodyueHue KOHLEHTPUPOBAHHON a30THOW KHUCIIOTHI IPSMBIM
CHHTE30M. MUHepalbHbIE COJIM B CEIBCKOM XO3iWCTBE. MUHEpasbHbIe YIOOPEHUS U UX KIacCHU(PHUKAIUA.
OcCHOBHBIE TPOIIECCHl MPOM3BOACTBA KOMIUIEKCHBIX M KOHIICHTPHPOBAaHHBIX ynoOpeHuil. docopHbie
yaoOpeHus, TPOM3BOACTBO JBOWHOro cymepdocdara, ¢QocharoB ammonus, Hutpodocdara u
HUTpoaMMOQockH. A3oTHble ynoOpenus. [IpomsBoacTBo HuTpara ammoHus. CuHTE3 MOYeBUHBI. CXeMbl
npou3BojcTBa. [Ipon3BoacTBO KanmiHBIX ynoOpenuil. Ilomurepmuyeckue U (IOTAMOHHBIE MPOLECCHI.
[Tony4yenue xyiopuaa Kajiusi U3 CUIBBHHHMTA. MeETOIbl yay4IleHUs] CBOWCTB yAOOpEHHIA: TpaHyIHMpOBaHUE,
KOHILIEHTPUPOBAHUE, KAIICYJIUPOBAHUE U JP.

IIpakTH4eckoe 3aHATHE.
Bomnpocsl k cemunapy
1. Metoas! pukcanuu armocdepHoro azora. [lonmyuenne ammuaka. [IpuHnmnuanbHas M TeX-HOJIOTHYECKas
CXeMa. YCTpONCTBO KOJIOHHBI CUHTE3A.
2. TexHoONOTHs a30THOM KHCIOTHL. TEeXHOIOrMYECKUE CXEMBI TPOU3BOJACTBA pa30aBIEHHON a30THOU
KHCJIOTHI (ITpH aTMOC(HEPHOM U TOBBIILICHHOM JIaBICHHUH).
3. KoHuleHTprpoBaH1e a30THOM KUCIOTHI. [loiydeHne KOHIEHTPUPOBAHHON a30THOM KUCIIO-THI IPSMbIM
CHUHTE30M.
4. Knaccugukanusi MUHEpaJIbHBIX ynoopeHuid. [lomyuenune a30THBIX (aMMuayHast CeUTpa) U KaTUHBIX
YIOOpEHHUIA.
Pewenue 3anay. Tunoseie npumepsr:
3. OnpeaeuTh KOJIMYECTBO aMMHaKa, Heo0xoaumoe s npou3soacTsa 610 T B rox 48%-Hoi
a30THOM KHUCJIOTHI IO aTMOC(epPHBIM JAaBJIeHHEM, a TAK/KEe PACX0/ BO31yXa B YA€ HA OKUCJICHHE
(21%02 u 79%N2). Lllex ocTaHABJAMBAIOT 1S NPOPUIAKTHIECKOT0 peMOHTa Ha 16 aHeil B roay.
Crenens npespamenusst NH3 B NO cocraBisier 98,5%, a crenenb adbcopouuu — 92,4%.
KonnenTpauuss aMMuaka B aMMUAYHO-BO31YylIHOM cMecH — 12% (00.).
4. Ha cunTe3 moctynuiio 586 kr aMmmuaka, u3 KOToporo nosayueHo 2280 j1 62%-Hoii a30THOM KHCJIOTHI
(mimotHocTh 1,39). OnpenenTh BHIX0A A30THOM KUCJIOTHI.
5. BBIYMCIUTH COCTAB HUTPO3HOIO ra3a, eciiu 1450 M3 aMMHUAYHO-BO3yIIIHOM CMECH COAEPKUT
12%(00.) NH3, a BbIx01 okcuaa azora paBeH 96,5%. Kakoii 00bém 50%-H0i a30THOH KHCJIOTHI
MOJIYYMTCSl, €CJIU CTelleHb adcopOuuu B a0COPOLMOHHOI KOJI0HHE paBHA 99% (rk-ThI = 1,22 Kr/mM3).



JlaboparopHbie padoThbI.
Jlabopatopnas pabota Ne 8. dnoranust CyIbPUAHBIX PY/I.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. [TpopabGoTaTh KOHCIIEKT JIEKIMI ¥ PEKOMEHIYEMYIO JTUTEPATYPY TI0 TEME.
2. IlonroroBka K TECTUPOBAHUIO.
3. Paccmotrpeth Temy: CHHTE3 MOYEBUHBI.

Tema 9. duekTpoxumudeckne npounssoacrsa. IIpoussoacTso xjopa u mesnoun. Ilpoussoacrso
amomunud. (ITK-6)

Jlexknus.

OcHOBHBIE BUBI AJIEKTPOXMUMHUYECKUX MPOU3BOJACTB. Te€OpeTHUECKHE OCHOBBI 3JIEKTPOIU3a COJIEBBIX
pacTBOpPOB U pacruiaBoB. 1Ipon3BoACTBO XJIOpa U MIENOYHU JIEKTPOIMU30M PACTBOpA XJIOpUAA HATpUsL. THUIIbI
AIIEKTPOXUMHUYECKUX BaHH: AuapparMeHHbIE M C PTYTHBIM KaTroqoM. OnekTponu3 Boabl. Chipbe B
ATFOMHUHHEBON MPOMBIIUICHHOCTH U TIOJy4YeHHE OKCHIAa alOMHHHS 1o crocoOy baiiepa. IIpown3BoacTso
QTFOMHUHHSI STIEKTPOXUMUIECKAM CIIOCOOOM.

IIpakTH4eckoe 3aHATHE.
Cemunap.
1.. OcHOBHBIE HaNpaBIEHUS IPUMEHEHUSI ANEKTPOXUMUYECKUX TPOU3BOJCTB. DIIEKTPOIN3 BOJBI.

2. . IlomyueHwue Xyiopa H MIETOUH AIIEKTPOIU30M pPacTBOpa XJIopHuaa HaTpus. PaboTa arekTpoim3epoB co
CTaJIbHBIM M PTYTHBIM KaTO/IaMHU.

3. CpIpbe B aTFOMHUHUEBOM MPOMBINIJICHHOCTH U TIOJyYeHHE OKCHIAa aTFOMUHUS 110 criocoly batiepa.

4. [Tpou3BOACTBO ATFOMHUHHUS ITEKTPOXUMUIECKAM CIIOCOOOM.

Pemenue 3amay. TunoBwie mpuMepsI.
JlabopaTropHbie padoThbI.

Jlaboparopnas padota Ne 9. [[uHkOBaHUE B IIMHKATHOM 3JIEKTPOJIUTE ¢ OJiecKkooOpasyromiel 700aBKOH.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. [TpopabGoTaTh KOHCIIEKT JIEKIMI ¥ PEKOMEHIYEMYIO JTUTEPATYPY TI0 TEME.

2. IlonroroBka K TECTUPOBAHUIO.

3. [ToaroroBka k 3antute J1a00paTOpHON PabOTHI.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIUXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

6 cemecTp

rocemaemMocts — 10 0ayuioB

TEKYIIHI KOHTpOsb — 70 6amioB

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpoOs | Oamios
/ cpe3sl
1. OO6mmme Tectupos 4 Pemenne Tecta u3 10 Bommpocos.
BOIIPOCHI aHue 90 — 100% mpaBUIBHBIX OTBETOB — 2 Oaina,
XUMUYECKOU 50 -89 % - 1 6amn
TEXHOJIOTUU. menee 50% - 0 6amnos
Baxwnenume | JJagoparo 4 3a mabopaTopHy0 paboTy MaKCH-MaJIbHO Hauucisercs 4 Oamma: 2
TCXHOJIOTHICCK | pHas Oayia - BeImosHEeHWe; 1 6amr — pacdersl m odopmieHue; 1 Gamr —
HC TTOHATHA. pabora 3aIIUTa TEOPETH-YECKOTO MaTepHaia K JabopaTopHOH padoTe
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3akoHoMepHOCT | TecTrpos 4 Pemenne Tecta u3 10 Bompocos.
U U METOIBI aHue 90 — 100% mpaBUIBHBIX OTBETOB — 2 Oaliia,
XUMHYECKOH 50 -89 % - 1 Gamn
TEXHOJIOTUU menee 50% - 0 6amos
Jlaboparo 4 3a npabopaTopHy pabOTy MakCH-MajabHO HavwciseTcs 4 Oamma: 2
pHas Oayna - BeImodHeHHe; 1 O0amn — pacueTsl u odopmieHue; 1 Gamn —
pabora 3aIuTa TeOPETU-UYSCKOro MaTepuaa K 1abopaTopHOl paboTe
IIpoueccer u | Tectupos 4 Pemenne Tecta u3 10 Bompocos.
anmnaparsl aHue 90 — 100% npaBUIBHBIX OTBETOB — 2 Oauia,
XUMHYECKOTO 50 -89 % - 1 Gamn
MTPOU3BOJICTBA. menee 50% - 0 6amos
MogzenupoBant | JlaGoparo 4 3a npabopaTopHy pabOTy MakCH-MajabHO HadwciseTcs 4 Oamma: 2
€ XUMHYCCKHUX pHas Oayna - BeImodHeHHe; 1 O0amn — pacueTsl u odopmieHue; 1 Gamn —
OponeccoB u pabora 3aIuTa TeOPETU-YESCKOro MaTepuaa K JabopaTopHOl paboTe
anmaparoB
CrIpne Tectupos 4 Pemenne Tecta u3 10 Bommpocos.
XUMUYECKOU aHue 90 — 100% mpaBUIBHBIX OTBETOB — 2 Oaina,
[IPOMBIIIEHHOC 50 -89 % - 1 Gamn
TH. menee 50% - 0 6amnos
Jlabopato 4 3a mabopaTopHy0 paboTy MaKCH-MaJIbHO Hauucisercs 4 Oamma: 2
pHas Oayia - BeIMoNHEHWe; 1 Gamr — pacdersl m odopmieHue; 1 Gamr —
pabora 3aIIUTa TEOPETH-YECKOTO MaTepHaia K JabopaTopHOH padoTe
KOJLIOKB 10 KommokBuym cmaercst B yCcTHOH (GopMme TIO TpeaBapUTEIbHO
HYM(KOHT 0003HAaYEHHBIM TEOPETHYECKHM BONpOCcaM U MaKCHMaJIbHO
POJILHBII orennBaercs B 10 Gamos:
cpe3) 9-10 0aJIOB  BBICTAaBIAETCSA, €CIH  CTYIGHT OOHApPYKWI
BCECTOPOHHEE, CHCTEMATHIECKOE M TIIyOOKOE 3HAHKE TMPOTPAMMHOTO
Marepuana, yMEHHE CBOOOHO BBITIOJTHATD 3a/1aHus,
MPEyCMOTPEHHBIE MPOTPAMMOM, OCBOMBIIMI OCHOBHYIO, u

3HAKOMBIM C JOTIOTHUTENbHOW JuTeparypoil. OTBET NOCTpOEH
JIOTUYHO, MaTepHhall M3JIaraeTcs YEeTKO, SICHO, XOPOIIWUM S3BIKOM,
apryMEHTHPOBAaHO, yMECTHO UCHONb3yeTCs HWHGOPMAIMOHHBIA U
WUTIOCTPATUBHBIA Marepual (MPUMEpPsl M3 MPAKTHKH, TaOIHIIHI,
rpaduku ¥ T.71.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, I10 CYIIIECTRY.

8-7 0a;uTOB BBICTABIIACTCS, €CIU CTYACHT OOHAPYKIII JOCTATOUYHO
[TyOOKHE 3HaHUS MPOTPAMMHOTO MaTephaia, YMEHHE HCIOJIb30BaTh
paHee TONyYEeHHbIE 3HAHHS C BHOBb NMPHOOPETEHHBIMH, MPHUMEHATH
VX Ha mpaktuke. OTBET MOCTPOEH JIOTUYHO, MaTepuaj H3Jiaraercs
XOPOIINM SI3BIKOM, MIPUBIIEKAETCS UH(QOPMATHBHBIN u
WJUTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMMYCKAaeT HEKOTOPbIE
MOTpemHoCTH.  Bompocsl, 3amaBaeMble  TperojaBareiieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUH

5-6 0ayuIoB: CTYIEHT MOKAa3bIBACT HE JOCTATOYHBIM ypOBEHb 3HAHUUN
y4e0HOTO U JIKIIMOHHOTO Marepuala, He B MOJHOM 00ObeMe BiaieeT
MPaKTHYECKUMH HaBBIKAMH, YyBCTBYET ceOsi HEYyBEpPEHHO IIPH OTBETE
Ha BOMPOCHL. B OTBeTe HE Bcernma MPHUCYTCTBYET JIOTHKA, apTyMEHTHI
MIPHUBIIEKAIOTCS HEJOCTATOYHO Beckue. Ha mocTaBieHHBIE BOTPOCHI
3aTpyaHSETCS C OTBETaMH, IOKa3bIBa€T HEMIOCTAaTOYHO TIIyOOKHe
3HAHUSA

0-4 OaJIIIOB: CTYICHT ITOKa3bIBACT cabbIit YPOBCHB
npoeCCHOHANBHBIX ~ 3HAHUWM,  3aTpyJHSeTCs  TpU  aHAIU3e
MpakTHYeCKuX cuTyanuil. He Moxer mnpuBecTH mnpuMepsl U3
peanbpHON TpakTHKH. HeyBepeHHO M JIOTHYECKH HEeroCseI0BaTeIbHO
v3Naraer Marepuan. HempaBmibHO OTBEUaeT Ha MOCTaBJICHHbBIE
BOIIPOCHI WJIH 3aTPYIHSIETCS C OTBETOM
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Onepretuka | TecTupoB Pemenne Tecta u3 10 Bompocos.
XUMHYECKON aHue 90 — 100% npaBUIBHBIX OTBETOB — 2 Oauia,
MIPOMBIIIIICHHOC 50 -89 % - 1 Gamn
TH. menee 50% - 0 6aioB
DHEProTexHoNo | JJaoparo 3a mabopaTopHy0 pabOTy MakCH-MalbHO Haumcisercs 4 Oamma: 2
rust. pHas Oamta - BeimonHeHue; 1 6amn — pacuersl 1 opopmienue; 1 Oamr —
pabora 3alIUTa TEOPETH-YECKOTO MaTepuaa K 1aboparopHoii pabote
Bona B Tectupon Pemenue Tecta u3 10 Bompocos.
XUMHYECKON aHue 90 — 100% npaBUIBHBIX OTBETOB — 2 Oauia,
MIPOMBIIIIICEHHOC 50 -89 % - 1 Gamn
TH. menee 50% - 0 6aioB
JlaGoparo 3a mabopaTopHy0 pabOTy MakCH-MalbHO Haumcisercs 4 Oamma: 2
pHas Oamuta - BeimonHeHue; 1 6amn — pacuersl 1 opopmienue; 1 Oamr —
pabora 3alIUTa TEOPETH-YECKOTO MaTepuaa K 1aboparopHoi pabote
IIpoussoacto | Tectupos Pemenne Tecta u3 10 Bompocos.
cepHOil aHue 90 — 100% npaBUIBHBIX OTBETOB — 2 Oauia,
KHCJIOTBHI. 50 -89 % - 1 6ann
menee 50% - 0 6aioB
JlaGoparo 3a mabopaTopHy0 pabOTy MakCH-MalbHO Hauucisercs 4 Oamma: 2
pHas Oamta - BeimonHeHue; 1 6amn — pacuersl 1 opopmienue; 1 Oamr —
pabora 3alIUTa TEOPETH-YECKOTO MaTepuaa K 1aboparopHoi pabote
Texnonoruss | Tectupos Pemenne Tecta u3 10 Bompocos.
CBA3aHHOTO aHue 90 — 100% mpaBUIBHBIX OTBETOB — 2 Oauia,
a3oTa. 50 -89 % - 1 6ann
Texnonorus menee 50% - 0 6aioB
coueit u Jlaboparo 3a npabopaTopHy pabOTy MakCH-MajbHO HadwciseTcs 4 Oamma: 2
yroOpeHuit pHas Oamta - BeimonHeHue; 1 6amn — pacuersl 1 opopmienue; 1 Oamr —
pabora 3alUTa TEOPETH-YECKOTO MaTepuaa K 1aboparopHoii pabote
Onextpoxumuue | Tectupon Pemenne Tecta u3 10 Bompocos.
CKHE aHue 90 — 100% npaBUIBHBIX OTBETOB — 2 Oauia,
MTPOU3BOJICTBA. 50 -89 % - 1 Gamn
IIpouzBoacTBo menee 50% - 0 6amos
XJIopa u JlaGoparo 3a mabopaTopHy0 pabOTy MakCH-MalbHO Hauucisercs 4 Oamma: 2
ICJI0YH. pHas Oamta - BeimonHeHue; 1 6amn — pacuersl 1 opopmienue; 1 Oamr —
IIpon3sBoxcTBO pabora 3alIUTa TEOPETH-YECKOTO MaTepuaa K 1aboparopHoi pabote
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AJIJFOMHHUA.

KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)
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KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

12-15 0aJuIOB  BBICTABISIETCS, €CIM  CTYOGHT OOHapyXWiI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMe-Hue CBOOOIHO BBITIOTHSTH 3a/laHus,
MPEeTyCMOT-PEHHBIE IPOTPaMMON, OCBOMBIIMI OCHOBHYIO, u
3HAKOMBIM C JOMOJHUTENbHON nuTeparypod. OT-BeT MOCTPOEH
JIOTUYHO, MaTepuall M3Jlaracrcsd YeTKO, SICHO, XOPOIINUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs WH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

9-11 0amioB BBICTABISETCS, €CIHM CTYACHT OOHAPYKHJI TOCTaTOUYHO
IyOOKHe 3HaHUS MPO-TPaMMHOIO MaTepHalia, yMEHHE HCIOJIb30BaTh
paHee MONy4YECHHBIC 3HAHUSI C BHOBH NMPUOOPETEH-HBIMHU, IPUMEHATH
ux Ha mpakTtuke. OTBET MO-CTPOEH JOTMYHO, MaTepHal M3araercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIO-CTPUPOBAHHBIM ~ MaTepuan, HO TMpH OTBETE JOIyC-KaeT
HEKOTOpBIE MOTPEIHOCTH. Bompockl, 3a1aBa-eMble MPENofaBaTeneM,
HE BBI3BIBAIOT CYILIECTBEH-HBIX 3aTPyAHEHUN

5-8 0ayuIOB: CTYIEHT MOKAa3bIBAET HE JOCTA-TOUYHBIA YPOBEHb 3HAHUH
y4eOHOTrO U JIEKIIHOHHO-TO MaTepHraja, He B IOJTHOM O00beMe BIaJCeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

10.

ITocemaeMocThb

10

10 GanyoB — CTYACHT MOCETHI BCE
100% 3ansTHII

7-9 6annoB — CTyAEHT MOCETUI HE
MeHee 80% 3aHATUI

4-6 GaJJIOB — CTYACHT IMOCETHII HE
MeHee 50% 3aHATUI

1-3 Ganna — CTYACHT MMOCETHII HE MEHEE
25% 3aHsaTHi

Ecnu ctynent nocermn menee 25%
3aHATHH, 0aJITbl HE HAYUCISIOTCS

11.

[IpemuansHbie OaIbl

20

CTy;[eHT MOXCT MNOJYYUTh HNPEMHUAJIBHBIC Oamnel 3a MMOCTOAHHYIO
AKTUBHOCTL Ha MPAKTUYCCKUX 3aHATUAX

12.

WNunuBuayansHble 3a/1aHAS,
C TMIOMOIIIBI0 KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUTENTLHBIC OaJlTbI

50

CTYIIEHT MOXET NPEJOCTaBHTh BCE 3aJaHUS TEKYyIIEro KOHTPOJISI U
KOHTPOJIHBIE CPE3bl

13.

Hrtoro 3a cemecTp

100

Hrorosas omenHka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
100-6ambHOM
YEThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

HIKaJe.

[TepeBon

PEeUTHHIOBOW OICHKA TI0 JUCUUIUIMHE B  TPAJAUIMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auyTeHo

14
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0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
KOJIJIOKBHYM

Tema 4. Cplpbe XMMHUECKOHN MPOMBIIIJIEHHOCTH.
Bomnpocsl k ko/Lu10KkBHYMY 1:
1. CopnepxaHue 1 3a]aud XUMUYECKON TEXHOJIOTHUH.
2. Hcropus cTaHOBIEHUS XMMUYECKOW TEXHOJIOTUH KaK HayKu. OCHOBHBIE TEHJCHIIUN Pa3BUTHS
COBPEMEHHON XMMUYECKOW MPOMBIIIIEHHOCTH.
3.  Xwumwuko-texHomornueckuit mpouecc (XTIT). Knaccudukarus XTII. OcHoBHBIE
TEXHHUKO-3KOHOMUYECKHUE TOKa3aTesu (CTeNeHb MpeBpallleHusl, BBIXO MPOAYKTA, CEIEKTUBHOCTb,
MIPOU3BOAUTEIHLHOCTh PAaOOTHI anmnapara, UHTEHCUBHOCTh U MOIIIHOCTH).
4. MarepuanbHsblii u 3Heprerudeckuii 6anancel XTII. Hepsska Oananca.
5. PaBuoBecue B XTII. [lpunuun Jle [llatense. Biusinue Ha paBHOBECHE KOHIEHTPALIMH, AaBieHUS U T.
6. Cxopocts XTII. Koncranrta ckopoct XuMuueckoi peakimu. Jnpdy3noHHbIN 1 KUHETHYECKUI
koHTpoab XTII. Kunernueckue kpusbie XTII pa3nuyHOro ruipoOAMHaAMUYECKOTO PEKUMA U KHHETUUECKOTO
THUIIA.
7. CnocoObl BeIpa)XeHUS CKOPOCTH XUMHUKO-TEXHOJIOTUYECKOTO MPOIecca B XUMUYECKOW TEXHOJIOTHH.
OcHoBHbIE (PaKTOPBI, BIMUSIONINE HA CKOPOCTh XMMHUECKHUX peakiuil. [[Bnxyias cuia npoiecca, crocooObl
€€ YBEJIIMYCHHUS.
8.  CnocoObl yBeTUYEHUS! KOHCTAHTBI CKOPOCTH PEaKIMU. YBEIHUEHHE MOBEPXHOCTH COMPUKOCHOBEHHS
pearupyromux as.
9. IlpunHnwmb! K1accuPpUKAMA XUMUYECKUX PEAKTOPOB U PEKUMOB MX PAOOTEHI.

10. CyurHocTh ¥ BUBI KaTainn3a. CynHOCTh KaTaTUTHYECKUX MPOIECCOB. XapaKTepUCTUKU
KaTaJau3aTopoB, TpeOOBaHUS K HUM U METOJbI UX IPUTOTOBICHUS.

11. OcHOBHBIE BUIBI U PECYPCHI ChIpbs. [IpuHIIUIIBI Kiaccudukauu celpbs. TpeboBaHus,
MPeIbABIsIEMbIE K CBIPHIO B XUMHUECKOM MPOMBIIITIEHHOCTH.

12. TumnoBsie annapatel, UCHIOIb3yEMbIE B T€TEPOTEHHBIX KaTAIMTUYECKUX MPOIIeCCaXx.

13. Tunossle anmnapars! 1)1 IPOBEACHUS T€TEPOr€HHBIX HEKAaTAIUTUYECKUX PEaKIU.

14. Bubl 1 MCTOYHUKY 3HEPTUH, IPUMEHSIEMbIE B XUMHUUECKUX MTPOU3BOACTBEHHBIX MTPOLIECCAX.

[TepBuunbIie 1 BTOpUYHBIC YHEpreTHdeckue pecypcsl (BOP), knaccuduxanus BOP n nanpasnenus
UCIOJIb30BaHUSI.

15. Chippe B XUMHUYECKOM npoMbinuieHHOCTH. Kiaccudukanus coipba. OboramieHne MUHEPaIbHOTO
CBIPbSI: TPOXOUEHHE, TpaBUTalMOHHOE. CXeMa MOKpPOTO TPaBUTALIMOHHOTO 00OTaIEHHS.
16. DneKTpoMarHuTHOE oOoramieHne coipbs. DnoTanus, Kak METoJ] 000TaICHUS CHIPbSL.

AKTHBATOPBI, JETIPECCOPHI, PETYIATOPHI Cpelibl. TepMudeckoe, XuMuIeckoe 00oTaieHne, SKCTPAKITHUSL.
[Tokazatenu 3peKTUBHOCTH 00OTAIICHUS CHIPBSI.

1

Tema 9. DnexkTpoxumMuyeckre npous3BoacTBa. [Ipon3BoacTBo xinopa u menoun. [[pou3BoACTBO aTIOMUHUA.
1. DHeprorexHoJorH4eckas nmepepadoTka TBEPAOTO U KUIKOTO TOTUIMBA.
2. CpolicTBa, MPUMEHEHUE U CITOCOOBI MOTYYCHHS CEPHOU KUCIOTHI. Chipbe. OCHOBHBIE PEaAKITUH.

3. KoHTakTHBIH crioco® Mpon3BOJCTBA CEPHOM KUCIOTHI. TexHONIOrn4YecKkas cxema. YCTpOUCTBO
KOHTAKTHOI'O arnrapara.

4. Hwurpo3snslii (6ameHHbI) criocod MpOU3BOACTBA CEPHON KUCIIOTHI.

5. Merons! dpukcaruu armocdepHoro azora. [Tonmyyenne ammuaka. [IpuHnunuansaas u
TEXHOJIOTHYECKAs CXeMa. YCTPONCTBO KOJIOHHBI CHHTE3a.

6. TexHonorus a30THOM KUCTOTHI. TeXHOIOTHUYECKUE CXEMBI TIPOU3BOJICTBA Pa30aBICHHON a30THOM
KHUCJIOTHI (TTpH aTMOC(EPHOM 1 TTOBBIIIICHHOM JaBJICHHUH ).
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7. KoHueHTpupoBaHUE a30THOM KUCIOTHI. [losyueHne KOHLIEHTPUPOBAaHHON a30THOM KUCIIOTBI IPSIMBIM
CHHTE30M.

8. Kiaccuduxanuus munepanbHbIx ynoopenuil. [lodydeHne a30THBIX (aMMHauHas CEUTPA) U KATUHHBIX
YIOOpEHHUIA.

9. ®ocdopubie ynoOpenus. TexHonmornyeckas cxeMa Mpou3BOCTBa MPOCTOTO M TBOMHOTO
cyniepdocdara.

10. OcHoBHbIE HanpaBIEHUs IPUMEHEHMSI NEKTPOXUMUYECKUX TPOU3BOJCTB. DIIEKTPOIU3 BOJBI.

11. TlomydeHue Xjopa M MIEIOYH IEKTPOIU30M pacTBOpa XJIOpHIa HaTpus. PaboTa 3IeKTpoan3epoB co
CTaJIbHBIM U PTYTHBIM KaTOJAaMH.

12. CpIpbe B aTFOMUHHAEBOW MTPOMBIIIUICHHOCTH U TOJIyYEHUE OKCHJIa alTFOMUHUS 110 criocoOy baiiepa.
13. TIpou3BOACTBO AMIOMUHUS IEKTPOXUMUYECKHM CIIOCOOOM.
14.  Ceipbe oprannyeckoro cuHte3a. CHHTE3 METUIIOBOTO CITUPTA.

15. CocraB u ocHoBHBIe cBoiicTBa BMC. Knaccudukarms BMC. ®u3nKo-XMMHYECKUE OCHOBBI
nonyuenuss BMC. OcHoBHble MeToab!l nonyueHus: BMC.

16. TIpou3BOACTBO BayKHEMIINX MOJIMMEPHBIX MaTepHalIoB (KaydyyK U pe3uHa).
JlaboparopHnas pabora

Tema 1. O0mue BOMPOCH XUMHUECKOH TEXHOIOTHH. BakHEHTIIHE TEXHOIOTHYECKHUE TTOHSITHSL.
KoHTpoJibHbIE BONIPOCHI
1. Ucnionp30BaHuE BO/IBI B XUMUYECKOM MPOU3BOACTBE. COCTAaB TEXHUYECKOM BOJIBI.

2. XKecTkocTh BOIBI M IPUUYUHBI €€ o0ycinaBnuBatonue. Llens 1 MeTobl yMATYeHUS BOJIBI.
3. XuMu4ecKkrue 1 HOHOOOMEHHBIN MeTonbl ymsrueHus. Karnonutsl. O6ecconrBaHue BOIBI.
4. 3HaueHHe 3aMKHYTOTO BOAO0OOPOTa B XUMUYIECKOM IIPOU3BOICTBE IJIsI SKOJIOTHH.

5. TexHojoru4eckas cxema MMOATOTOBKH MPOMBIIIJICHHBIX BOM.

Tema 2. 3aKOHOMEPHOCTH ¥ METOJIbl XUMHUUYECKON TEXHOJIOTHH
1. PaBuoBecue B XTII. [Ipunuun Jle Hlatense. BnusitHue Ha paBHOBeCHE KOHIICHTPALMH, JaBaeHus u T.

2. Cxopoctb XTII. KoncranTta ckopoctu Xumudeckoi peakiuu. Juddy3noHHbIA 1 KHHETHYECKUMA
koHTposib X TII. Kunernueckue kpusbie XTII paznuuHOro ruipoJMHAMUYECKOTO PEKUMA U KUHETUYECKOTO
THUIIA.

3. CriocoObI BBIpaXKEHUSI CKOPOCTH XUMHUKO-TEXHOJIOTUIECKOTO MPOIeCCa B XUMUYECKOU TEXHOIOTUH.
OcHoBHbIE (PaKTOPBI, BIHUSIONINE HA CKOPOCTh XMMHUECKHUX peakiuil. [[BuxkyIas cuiia mporecca, Crioco0bl
€€ YBEJIIMUCHHUS.

4. CiocoObl yBETMYEHHSI KOHCTAHTBI CKOPOCTHU PEaKIMH. YBEIUYEHHE TOBEPXHOCTH COMPUKOCHOBEHHUS
pearupyromux ¢as.

5. MonenupoBanue XTII (110 paBeHCTBY OCHOBHBIX OTHOIICHUM, (PU3NIECKOE, MATEMAaTHIECKOE).
TpeboBanus, npeabABIsieMble K MATEMAaTUYECKUM MOJIEIISIM.

6. AIEKBaTHOCTh MaT€MAaTHYECKON MOJIeSIU. YPOBHH MareMaTU4YeCKOro MOAEIMpPOBaHuA. Moieslb 4YaCTUIIbI
C HEB3aMMOJICHCTBYIOIIUM SPOM (KBa3UTOMOTEHHAs).

7. MonenupoBaHHe TeTEPOreHHBIX MIPOILIECCOB Ha YPOBHE MaIoro oobeMa. Mozeslb YaCTHIIBI C
HEB3aWMOJICUCTBYIOIIUM SIIPOM (TUMUTHUPYET BHEIIHSS Tu(dy3us).

8. MonenupoBaHue reTepOreHHBIX MPOIIECCOB Ha YPOBHE MaJIOro o0bemMa. Mojellb YaCTHIIBI C
HEB3aMMO/ICUCTBYIOIIUM SPOM (€CITU JINMUTUPYET BHYTPEeHHSISI U dy3ust WK eCIU TUMUTHPYET
XUMUYECKas peaKITns).
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9. IlpuHIMIBI KIaCCH(PHUKALNN XUMHUUECKUX PEAKTOPOB M PEKUMOB UX PabOTHI.

Tewma 3. [Iporecchl u anmaparbl XMMUYECKOTO MPOU3BOACTBA. MoeInpoBaHUEe XUMUYECKUX MPOLIECCOB U
anmnapaToB

1. CHOCO6BI BBIPAKCHUSA CKOPOCTHU XUMHUKO-TCXHOJIOTUYCCKOIO ITPOICccca B XUMHUYECKOU TEXHOIOTHH.
OcHoBHBIE (PaKTOPBI, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PeakIMid. J[BrxKyIas cuiia mpouecca, Criocoobl
€€ YBEIIMYCHUS.

2. CnocoObl yBeTHYeHHS KOHCTAHTBI CKOPOCTH PEaKIuU. YBEINYCHUE TIOBEPXHOCTH CONPUKOCHOBEHHUS
pearupyromux ¢as.

3. TlpuHnmms! kiaccuuKauyu XUMHIECKAX PEAKTOPOB H PEIKUMOB UX PAOOTHI.

4. CymmHocTb U BuAbl KaTain3a. CyIHOCTh KaTAIMTUYECKUX MTPOLIECCOB. XapaKTEPUCTUKU
KaTaJln3aTopoB, TPeOOBAHUS K HUM U METO/bI MX PUTOTOBIICHHS.

5. OcHOBHBIE BUJIBI U pecypchl ChIpbs. [IpuHImmb! kiaccudukanuu coipbsi. TpeGoBaHus, MpeabsBIsieMble
K CBIPBIO B XUMHUYECKON IIPOMBIIICHHOCTH.
6. TumoBble anmaparsl, UCIOJIb3yEMbIE B T€TEPOr€HHBIX KaTAIUTUYECKUX MpoIieccax.

Tema 4. Cpipbe XMMHUECKOHN MPOMBIIIJIEHHOCTH.

1. CpaBHeHue > PEeKTUBHOCTH MPOTOYHBIX PEAKTOPOB UI€ATLHOTO BHITECHEHHS U UEATbHOTO CMEIICHUS
VIS IPOCTBIX HEOOPATUMBIX U CIIOKHOMAPAIEIbHBIX PEAKIINUM.

2. Kackan peakTopoB ujeaabHOTO cMemIeHus. [ paduueckuii METo/] pacueTa Yrciia peakTopoB.

3. CpaBHenue 3¢(eKTUBHOCTH pabOTHI pEaKTOPOB C pa3IMYHBIM TEIUIOBBIM PEKUMOM. BBIBO ypaBHEHMIA
ISl pacueTa KOHEYHOH TeMIepaTypbl B NU30TEPMUYECKOM, aIMa0aTHOM U MOJIUTEPMUUYECKOM PEKUMAX.
JInHuA onTUMaIBHBIX TEMIIEpATyp.

4. CymHOCTb U BUABI KaTanu3a. CyIHOCTh KATAIMTUYECKUX MPOILIECCOB. XAPAKTEPUCTUKU KATAITH3aTOPOB,
TpeOOBaHUS K HUM M METOJIbI UX MPUTOTOBJICHHUS.

5. OcHoBHbIE BUBI U pecypchl cbipbs. [IpuHimne! knaccuduxanyu ceipbs. TpeboBaHus, NpeabaBiIsieMble K
CBIPBIO B XMMHUYECKOM MPOMBIIIJICHHOCTH.

Tema 5. DHepreTuka XMMUUYECKOW TPOMBIIIIIEHHOCTH. DHEPTrOTEXHOJIOT U
1. OOmiee ypaBHEHHE peaKTopa C UACAITBHOU CTPYKTYPOH MOTOKA B U30TEPMHUECKOM PEXKHME (BBIBOJ).
2. Ilepuonnueckuit peakrop uaeansHoro cmemenus (PUC-IT). YpaBuenue peakropa, IpuMEHEHUE €ro AJis
HeoOpaTuMoii peakiuu 1-ro mopsaka (Beison).
3. Buapl sHepruu, npuMeHsieMble B XUMHUUECKUX ITPOU3BOACTBEHHBIX MIPOLIECCAX.
4. IcTOYHUKY HEPTUH, TPUMEHSIEMbIE B XUMUYECKUX MPOU3BOJCTBEHHBIX MpOIleccax.

5. TlepBuuHble W BTOpHYHBIE 3HepreTudyeckue pecypcel (BOP), xnaccudpukanms BOP u nanpaBnenus
UCIIOJIb30BaHUS.

Tema 6. Bona B XMMHUY€CKOW MPOMBIIUIEHHOCTH.
1. TunoBkIe anmaparsl, UCIOJIb3YyEMbIE B TETEPOr€HHBIX KaTAIUTHUYECKUX Mpoleccax.
2. TunoBble anmaparsl 1J1s IPOBEICHUS T€TEPOTreHHbIX HEKATATUTHYECKUX PEAKIIHi.
3. Bubl ¥ UCTOYHUKH SHEPIUH, IPUMEHSIEMbIE B XUMUUYECKUX MMPOU3BOACTBEHHBIX Mpoiieccax. [lepBuunbie
U BTOpUYHBIE SHepreTuueckue pecypcsl (BOP), knaccudukanus BOP u HanpaieHus: HCTIONb30BaHMUS.
4. DneKTpOMarHuTHOE oOoraiieHue Ceipbsi. dioTarws, Kak MeTol 000TaIeHHSI CHIPhs. AKTUBATOPBI,
JIETIPECCOPHI, PETYISATOPHI cpenbl. TepMudeckoe, Xumudeckoe oboramieHue, skctpakius. [lokazarenn
3¢ (EeKTUBHOCTH O0OTAIICHUS CHIPBS.
5. Bona B xumu4deckoit npomsinuieHHOCTH. Kimaccudukanus npuponsbix Bog. OCHOBHBIC MTOKa3aTeln
KadyecTBa BO/Ibl. XUMUYECKHE, MEXaHUYECKUE, PUIUKO-XUMHUECKHE U OMOIOrHUYeCKIEe METOJIbI OUHUCTKU
BOJI OT MPUPOJIHBIX MpuMeceit. JKecTKOCTh BOABI U METOIbI OOPHOBI C HEH.

Tewma 7. IIpou3BOACTBO CEPHOM KUCIOTHI.



1. Knaccudukamnus MuHepaibHbIX yrnoOpeHuit. [lomyueHne a30THBIX (aMMHAYHasl CEINTPA) M KaJTHHHBIX
YIOOpEHHUIA.

2.  ®ochopubie ynoOpenwus. TexHoIOrHIEeCKas cxema MPOU3BOJICTBA MMPOCTOTO U TBOMHOTO
cynepdocdara.

3. OcHOBHbIE HaNpaBICHUs IPUMEHEHUS TEKTPOXUMUYECKUX MPOU3BOJCTB. DIIEKTPOJIN3 BOBI.

4. Tlomy4eHue XJI0pa U MIEIOYH IIEKTPOIH30M PacTBOpa XJIopHuaa HaTpus. Pabora 31eKTpoau3epoB co
CTaJIbHBIM M PTYTHBIM KaTO/IaMHU.

5. ChIpbe B AIIOMUHUEBOH TPOMBIIICHHOCTH 1 TIOJIyYeHHE OKCHJIa aJTFOMHHHMS TI0 criocoOy baiiepa.
6. IIpou3BOACTBO ATIOMHUHUS SJIEKTPOXUMUYECKUM CIIOCOOOM.

Tema 8. TexHonorus cBsi3aHHOTO a30Ta. TexHonmorus coneit u ynoopeHuit

1. Metons! ¢pukcanuu armocdeproro azota. [lonydenne ammuaka. [IpuHIIMNIUaIpHas U TEXHOIOTHYESCKAS
cxema. YCTpOWCTBO KOJIOHHBI CHHTE3a.

2. TexHonorus a30THON KHCIOTHL. TEXHOJIOTHMYECKHE CXEMbl IPOM3BOJACTBA pa30aBICHHONW a30THOM
KHUCJIOTHI (TTpH aTMOC(EPHOM 1 TTOBBIIIICHHOM JaBJICHHUH ).

3. KoHuentpupoBaHue a30THOM KUCIOTHI. [logydeHue KOHIIEHTPUPOBAHHOW A30THOW KHMCJIOTHI MPSIMBIM
CUHTE30M.

4. Knaccudukaruss MuHepadbHbIX ynoOpeHuid. [lomydeHue a30THBIX (aMMHUa4Hasl CENUTPA) U KATHMMHBIX
yI0OpeHuH.

Tema 9. DnexTpoxuMuueckue npousoacTaa. IlponssBoactso xaopa u menouu. IIpon3BoncTBo amoMUHUS.
1. ®ochopubie ynodbpenus. TexHOMOrHYECKass cXema MpOU3BOCTBA IPOCTOTO U ABOMHOTO cynepdocdara.
2. OCHOBHBIE HaNPaBIEHUS IPUMEHEHUS IEKTPOXUMUYECKUX MIPOU3BOJCTB. DIIEKTPOJIU3 BOJBI.

3. Tlomydenue xjopa W IIEIOYM IJIEKTPOIM30M PACTBOpa XJIOpUAA Harpusi. Pabota »imeKTporu3epoB co
CTaJIbHBIM M PTYTHBIM KaTO/IaMHU.

4. CpIpbe B aIIOMUHUEBOI MPOMBIIIJIEHHOCTH U TIOJYYeHHE OKCHJIa aTFOMUHUS 110 criocoly batiepa.
5. IIpou3BOACTBO ATIOMHUHHUS IEKTPOXUMHUECKUM CIIOCOOOM.

TecrupoBanue

Tema 1. O0mue BOMPOCH XUMUYECKOH TEXHOIOTHH. BakHEHTIIIE TEXHOIOTHYECKHUE TTOHSITHSL.
Tect
1. Coipvem 0na nonyuenusn cepHoil KUCI0Mbl AGIAACMCA:
(?) a3ot u BOZOPON;
(?) cepoconep:xalire OpraHuueCKue COeTUHECHHUS;
(1) camopoaHas cepa win Cyab(OUIHBIE PY/IbI, CYyIb(aTHBIC PYIbI;
(?) cepHucras Kuciora.

2. Konmaxmmulii cnocoo nojiyuenus cepnoﬁ Kuciaomosl omjindaemcs om HUmMpO3IHo020:

(1) mpu konTakTHOM OkucieHre SO2 B SO3 mpoBOAST HA TBEPABIX KaTalau3aTopax, MPH HUTPO3HOM - B
KaueCcTBe MePeHOCYMKA KUCIOPOa UCIIONB3YIOT OKCUIBI a30Ta B KUAKOHN ¢ase;

(?) mpu HuTpo3zHom okucienne SO2 B SO3 mpoBOAAT Ha TBEPABIX KaTajau3aTopax, MPU KOHTAKTHOM - B
KauyeCcTBe MePeHOCYMKa KUCIOPOAa UCIIONB3YIOT OKCUIBI a30Ta B KUAKOHN ¢aze;

(?) npu KOHTAKTHOM CBIPbEM SIBIISIETCSL CAMOPOJIHAS cepa, IPU HUTPO3HOM — CYIb(HIbl METAIJIOB;
(?) IpH1 KOHTAKTHOM CBIPHEM SIBIIIETCS CEPHUCTAs KMCIIOTA, @ IPU HUTpo3HOM — H2S.

3. bawennasa cepnasa Kucioma omaudaemcs on KOHMaxKkmHolui:

(?) BBICOKHMM cOfiepyKaHUEM OKCHJIOB a30Ta M HU3KOH KOHIICHTPAIIUCH;
(?) BBICOKMM COZIEpKaHUEM OKCHUIOB a30Ta M BHICOKOM KOHIIEHTPALIUEH;
(!) HU3KUM conmepKaHUEM OKCHIOB a30Ta M HU3KOW KOHIIEHTpAIUeH;



(?) HMU3KHUM cOfiep’KaHUEM OKCHJIOB a30Ta M BHICOKOM KOHILICHTPALIUEH.

4. Monozuopamom nazvieaemcs:
(1) 100%-nas cepHasi KUCIIOTAa;

(?) pacTBOp cepHOI KHUCIIOTHI B BOAE;
(?) pactBop SO3 B cepHOM KHCIIOTE;
(?) pactBop SO3 B BOzIE.

5. Peakyusn 4 FeS2 +1102 b 2Fe203 + 8502 npomexaem:
(?) B MKIIOHE;

(!) B 00’KHTOBO TIEYH,

(?) B KOHTAKTHOM ammapare;

(?) B abcopbepe.

6. Oneymom naszvlieaemcs:

(?) 100%-nast cepHas KUCIIOTA;

(?) pacTBOp cepHOI KHUCIIOTHI B BOAE;
(1) pactBop SO3 B cepHOI KUCTIOTE;
(?) pactBop SO3 B BOzE.

7. B 00xcuzosoii newu npoucxooum:

(?) okucnenne SO2 mo SO3;

()okucnenue cyabpUIHBIX PYI;

(?) okHcIIeHHE CaMOPOTHOM CEPHI;

(?) okHCIIEHHE CEpHUCTOM KUCIIOTHI 10 CEPHOM C MOMOIIbIO OKCHIOB a30Ta.

8. B cyxom yuxknone npoucxooum:

(7)Mexnay amektponaMu co3maercs HampsikeHue B 60-80 ThICSY BOJIBT, HOHU3UPYIOIIEE BO3MYX, KOTOPBIM
nepegaeT CBOM 3apsijl MPUMECSM, 3a CUET Yero MbUTMHKU IPUTATHBAIOTCS K 3JIEKTPOAAM;

(?) ra3 mpoxXoaUT CUCTEMY TOHKON OYMCTKH OT MPUMECEH, IMyTEM MPOMBIBKH CEPHOM KHCIOTON BBICOKOMH
KOHIICHTpAIIHH;

(?) okucIeHne MUPUTA U APYTHX CYIb(UIOB;

(!) monm nmelcTBHMEM ULEHTPOOESKHOM CHIIBI BpAINAIOUIETOCS BHYTPEHHETO LMJIMHIpAa TpyOble NPUMECH
OTOpaCHIBAIOTCS K CTEHKaM BHEIIHETO LIWIMHPA U OCENAI0T BHU3.

9. B snekmpogunvmpe npoucxooum:

(DMexay snexkTpopaMmu cosfgaercss HanpsbkeHue B 60-80 ThICSY BOJIBT, MOHU3HUPYIOLIEE BO3AYX, KOTOPBIH
IepeJaeT CBOM 3apsij IPUMECSM, 3@ CUET YEro MBbUIMHKY IPUTATUBAIOTCS K 3JIEKTPOAAM;

(?) ra3 mpoXoAMT CUCTEMY TOHKOM OYMCTKHM OT MPUMECEH, IyTEM IPOMBIBKU CEPHOM KHUCIOTOW BBICOKOM
KOHILIEHTpAalWH;

(?) okucIeHNe TUPHUTA U IPYTUX CYTb(PUIOB;

(?) mom neWcTBHEM IIEHTPOOSKHOM CHJIBI BPAIAIOIIETOCS BHYTPEHHETrO IWJIMHApPA TpyOble MpUMECH
OTOpaCHIBAIOTCS K CTEHKaM BHEIIHETO IWJIMH/PA U OCEAI0T BHU3.

10. Oxucnenue oxcuoa cepol IV na meepoom kamanuzamope npoucxooum:
(?) B abcopbumonHo# KomoHHe, kKaranmzarop A1203, 4500C;

(!) B koHTAaKTHOM anmnapare, karaiauzarop A1203, 4500C;

(?) B KOHTAaKTHOM ammapare, karaauzarop V205, 4500C;

(?) B abcopOumoHHOM KOJIOHHE, Karanuzatop V205, 4500C.
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11. Abcopouyusn oxcuoa cepor VI npoucxooum:

(1) B abcopOrmonHON KonoHHE, abcopOeHT - 98,3%-Has cepHasi KHCIIOTa;
(?) B kOHTaKTHOM armmnapare, abcopOeHT - 98,3%-Has cepHas KUCIIOTa;
(?) B KOHTaKTHOM ammapare, abcopOeHT - 4HcTas Boja;

(?) B abcopOuroHHOM KoJIOHHE, abcopOeHT - 10%-Hasi cepHast KUCIOTa.

Tema 2. 3aKOHOMEPHOCTH ¥ METOJIbl XUMUYECKON TEXHOJIOTHH
Tect
1. B npombinieHHOCTH (hUKCaIuio aTMOC(EpPHOTO a30Ta MPEUMYIIIECTBEHHO OCYIIECTRIISIIOT:
(?) umanamuaabeIM criocooom CaC2 + N2 [ CaCN2 + C;
(?) myroBeim crioco6om N2 + O2 [ 2NO;
() ammuagnbiM cioco6oM N2 + 3H2 [ 2NH3;
(?) murpo3ubiM criocobom N2 + 3C12 [1 2NC13.

2. Peaknuro cMHTE3a aMMHaKa B MPOMBIIIJICHHOCTH TIPOBOJIAT:

(?) T=1000°C, maBnenue 10-100 MIla, katanu3zarop - Pt c mobaBkamu K20, A1203;

(1) T=450-550°C, naBnenne 10-100 MIIa, karanuzarop - Fe ¢ no6aBkamu K20, A1203;
(?) T=100°C, naBnenue 10-100 MIla, karanuzatop — V205 ¢ no6aBkamu K20, A1203;
(?) T=800°C, naBnenue 10-100 MIla, karanu3zatop — cras Pt, Pd, Rh.

3. Bomopon u a30T [is MpOU3BOACTBA aMMHUAKa MOMyYaroT:

(1) xorBepcueit metana u CO u pa3aeneHreM BO3AyXa 3a CUET Pa3IMYHBIX TEMITEPATyp KUTICHUS €TO
COCTaBHBIX YacTeH;

(?) paznmoskeHHEeM BOBI U PA3JIOKEHUEM HUTpaTa aMMOHHUS;

(?) nelicTBreM HATpUs HA BOAY U pa3/ieJICHUEM BO3/1yXa 3a CUET PA3IMUYHBIX TEMIIEPATYP KUIIECHUS €ro
COCTaBHBIX YaCTeH;

! JI HHUCM MCTaH HHﬁTBHM WCIIUTESH Ha HUTPAT aMMOHMUS.
?7) pa3noxkeHue €TaHa CUC €M OKHC (V) (S a aTr aMMO

4. ITapoBozsiHasi KOHBEPCHUS METaHa MPOUCXOINT:

(?) CH4 + H20 [ CO + 3H2 B npuCyTCTBUH TIJIATHHBI
(?) CH4 + 502 [1 CO + 2H2 B npuCyTCTBUH ILIATHHEI;
(1) CH4 + H20 [ CO + 3H2 B npucCyTCTBHUU HUKEJIS;
(?) CH4 + 502 [1 CO + 2H2 B pUCYyTCTBUU HHUKEIIS.

5. Ouuctky rasza s cuare3a ammuaka ot CO2 BenyT:

(?) moryomeHneM OKCHUIOM KaJlbITus;

(?) nomoeHueM pacTBOpaMy KHUCIIOT;

(?) moryomeHneM aMMHadYHBIMU pacTBopamu coieid meau (1);
(!) morynolEeHNeM pacTBOpaMU ILET0UYEH.

6. Ouuctky rasza s cuare3a ammuaka ot CO BenyT:

(?) moryomeHneM OKCHUIOM KaJIbITus;

(?) nomomeHueM pacTBOpaMy KHUCIIOT;

(!) moromeHMEeM aMMHUAYHBIMK pacTBOpamu cojeit meaun (I);
(?) nomoneHnEM pacTBOpaMU IIEJIOYEH.

7. O4ncTKa NPUPOIHOTO raza OT CEPHUCTHIX COETMHEHUI PU CUHTE3€ aMMHaKa:

(1) cepooprannueckre CoeAMHEHUS THAPUPYIOT, najee odpasyrontuiics H2S agcopOupyrot TBepabIMH
MOTJIOTUTEIISIMH,
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(?)cepooprannueckue coeAMHeHUs OKUCIsAoT 1 H2S ancopOupytoT TBEpAbIMU MOIIOTUTENISMU;
(?)cepooprannyeckue coequHenus ruapupytoT U H2S normamaror pactBopamu coneit menu (I);
(?) cepoopranudeckue coequHeHus ruipupyroT H2S nornamnator pactBopaMu pacTBOpaMH IIET0YEH.

8. KosmonHa cunTe3a aMmmuaxa:

(?) u3roToBIIEHA U3 CIIEIMAIIBHO 00paOOTaHHON XPOMOBO-BaHAIMEBOM CTAJIM U UMEET OJTHY CTCHKY
(!) m3roToBiIeHA U3 crielMaIbHO 00pabOTaHHON XPOMOBO-BaHATUEBOM CTATM U UMEET JIBE CTEHKU;
(?) umeeT NMITMHIPUYECKYIO (GOPMY U OJTHY CTCHKY;

(?) m3roroBneHa U3 HU3KOYIIIEPOAUCTON CTATU U UMEET JIBE CTEHKHU.

9. BI:IXOI[ aMMHaAKa 3a OAUH IMUKJI COCTABJIACT.
(?) 90%;

(?) 100%;

(?) 40-50%;

(1) 15-20%.

10. CeippeM a1 IPOM3BOACTBA A30THOM KUCIIOTHI CITyKar:
() aMmMmak, BO3AyX M BOJA;

(?) a3ot, BomopoA 1 Boja;

(?) aMmMmaK, KUCIOPO U MIEI0Yb

(?) a3oT, BO31yX U BOJA.

11. KoHTakTHOE OKHCIIEHHE aMMHaKa Ha TUIaTUHE MPOTEKAET MO CXEME:
(?7)4NH3 + 402 [1 2N20 + 6H20;

(7)4NH3 + 302 [1 2N2 + 6H20;

(N4NH3 + 502 [1 4NO + 6H20;

(7)4NH3 + 702 [1 4NO2 + 6H20.

Tewma 3. [Iporecchl u anmnaparbl XMMUYECKOTO MPOU3BOACTBA. MoIeIupoBaHUE XUMUYECKUX MPOLIECCOB U
anmnapaToB

1. /Ina okucnenus ammuaka npu npou3800cmee a30mHoil Kucionmsl RPUMEHAIOM KAmaiu3amop:
(?) Pt ¢ mo6aBkamu K20, A1203;

(?) Fe ¢ nobaskamu K20, A1203;

(?) V205 ¢ nobaskamu K20, A1203;

(1) cnnas Pt, Pd, Rh.

2. Oxkucnenue NO 0o NO2 npu npouzeoocmee a3omuoii KucJio0mul RpOmeKaem:

(?) mpu MOHM>KEHUH TEMIIEPATYPhl C KaTAIM3aTOPOM IOJT aTMOC(EPHBIM TaBICHHEM;
(?) mpu MOBBILIIEHUN TEMITEPATypbl 0e3 KaTaau3aTopa Mo aTMOC(HEPHBIM JaBICHHEM;;
(?) mpu MOBBILLIEHUH TEMIIEPATYPhI C KaTaJIU3aTOPOM MPU MOBBIIIICHHOM J1aBJICHUH,

(!) mpu MoHMKEHUU TEMIIEpaTypbl 0e3 KaTaau3aTopa Mo aTMOC(HEPHBIM JaBICHHEM.

3. Abcopoyuro Humpo3HbIX 24306 8 AGCOPOYUOHHOI KOIOHHE NPU NPOU3BOOCHEE A30MHOU KUC/IONbl
npou3eooam:

(?) uncroit BoJIOM;

(!) pacTBOpOM a30THOM KHUCIIOTHI;
(?) HUTpOOTIEYMOM;

(?) pacTBOpPOM COJIBI.

4. B 6awne wenounon adcopoyuu npu npou3eoocmaee a3omuoil Kuciomsl 00pazyemcs:



(!) HUTpAT U HUTPUT HATPHUS;

(?) pazOaBieHHBIN pacTBOP a30THOM KUCIIOTHI;

(?) HuTpOONEYM;

(?) KOHIIEHTPUPOBAHHBINA PACTBOP A30THOM KUCIIOTHI.

5. Pazbasnennyro azommuyro Kuciony KOHUeHmpupyom:

(?) mpocThIM yHapuBaHUEM BOJBI;

(!) meperoHKoi B MPUCYTCTBUM CEPHOM KUCIOTHI WJIM HUTpPATa ITMHKA,
(?) pacTBOpsIst HUTPOOJIEYM B pa30aBICHHON a30THON KUCIIOTE;

(?) meperoHkoil B IpUCYTCTBHH KapOOHATOB HATPHUS U KaJIbITHA.

6. Humpooneymom nazvieaemcs:

(?) 100%-nast a30THas KUCIIOTA;

(?) paz0OaBieHHBIN pacTBOP a30THOM KUCIIOTHI B BOJIE;

(1) pactBop NO2 B a30THOI1 KUCIOTE;

(?) KOHIIEHTPUPOBAHHBIN PACTBOP A30THOM KUCIIOTHI B BOJIC.

7. Ilpu nonyuenuu a3omuoil KUCJ10msl RPAMBIM CUHIMEIOM 6 000KUCIUmMEeTle NPOMeKAem PeaKuus:
(") NO + 2HNO3 « 3NO2 + H20 ;

(?) 4NH3 + 502 b 4NO + 6H20;

(?7) 2NO + 02 ® 2NO2;

(?7)2NO2 + H20 b HNO3 + HNO2.

8. B abcopoyuonnoit Konoune npu npou3eo0cmee a3omHuoll KUciomovl RPOUCXOOUN PEAKUUA:
(?) NO + 2HNO3 « 3NO2 + H20 ;

(?) 4NH3 + 502 b 4NO + 6H20;

(?) 2NO + 02 ® 2NO2;

(1)2NO2 + H20 b HNO3 + HNO2.

9. Munepanvuvimu yooopenus — Imo conu, cooepricaujue Heoodxooumole 0711 NUMAHUA PACMEHUL
2/1eMeHnbl:

(M P, S,K;
(7K, B, Na;
(MWK, N, P;
(?7) CI, Na, K.

10. Munepanvnule yooopenus 6blnycKaom coniacio mpedoeanuiam:

(?) B mopo1kooOpa3HOM BUE C COAEPKaHUEM MUTATEIbHBIX A1eMEeHTOB He MeHee 30%;
(!) B rpaHynIMpOBaHHOM BHJIE C COACPKAHUEM ITUTATENIBHBIX AIEMEHTOB He MeHee 30%;

(?) B mopo1kooOpa3HOM BHUE C COAEP>KaHUEM MUTATEIbHBIX AIEMEHTOB He MeHee 90%;
(?) B rpaHyIMpOBaHHOM BHJIE C COJEPKAHUEM MUTATEIbHBIX AIEMEHTOB He MeHee 90%.

11. Cotpvem 012 npouszsoocmea cynepochama asnaemcs:
(!) amaTuThr;

(?) GokcuTsr;

(?) HedenuHs;

(?) cUTBBUHMT.

Tema 4. Cplpbe XUMUYECKON IIPOMBILIIEHHOCTH.
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1. @opmyna npocmozo cynepgochama:
(?) Ca5(PO4)3F;

(?) Ca(H2PO4)2;

(1) 3Ca(H2PO4)2x + 7CaS04;

(?) 7Ca(H2P0O4)2x + 3CaS0O4.

2. @opmyna 0soiinozo cynepochama:
(?) Ca5(PO4)3F;

(?) Ca(H2PO4)2;

(1) 3Ca(H2PO4)2x + 7CaS04;

(?) 7Ca(H2P0O4)2x + 3CaS0O4.

3. IIpu npou3zeoocmee npocmozo cynepghocghama na npouzeoocmeo nooawom:

(?) pocdopuyto kucnory;
(!) cepHytO KHCIIOTY;

(?) constHYIO KUCTIOTY;

(?) a30THYIO KUCIIOTY.

4. Ilpu npou3zeoocmee 0801020 cynepghocpama npomexkaem peakyus:

(1) Ca5(PO4)3F + 7TH3PO4 + 4H20 b 5Ca(H2P0O4)2 + HF;
(?) Ca5(PO4)3F + 5H2S04 b 5CaS04 + 3H3PO4 + HF +Q;

(?) 2Ca5(PO4)3F + 7H2S04 + 2H20 b 3Ca(H2P04)2 + 7CaSO4+ 2HF;
(?) Ca5(PO4)3F + 10HC1 b 5CaC12 + 3H3PO4 + HF.

5. AMmuaunyio cenumpy 6 npOMbIULIEHHOCHU HOTYUAIOM:
(?) B3aumMozeHCTBUEM XJIOPUIa aMMOHUS M HUTpaTa cepedpa;
(1) HeHTpanu3anuel a30THOM KUCIOTH aMMHUAKOM;

(?) meliTpanu3anueit a30THOM KUCIOTHI THIPOKCHUIIOM KaJIHs;
(?) HeliTpanu3anueit a30THON KUCIIOTHI THAPOKCHUIOM KaJIbITHSI.

6. Mouesuny 6 npomMvlULIEHHOCIU ROTYYAIOM:
(?) B3aumopeiicTBueM xsopuaa ammonus u CO2;
(1) B3aumonetictBuem ammuaka u CO2;

(?) B3ammopeiictBueM ammuaka u CO;;
(?)B3aumopeiicTBueM a30THOM KucaoThl 1 CO2.

7. Cotpbem 01 npou3600Ccmea KaauiHslX YOOOPEHULl CYHCUM:
(?) anatwur;

(?) 6okcuT;

(?) nedenun;

(!) cuIBUHUT.

8. Coipvem 013 npou3e00cmea Memanona caysHcum:
(") cuntes —raz CO u H2;

(?) cunre3 —raz CO u H20;

(?) cuate3 —raz CO2 u H2;

(?) cunre3 —raz CO2 u H20.

9. Kamanuzamopom 015 npou3600cmea Memanoia CayHcum:
(?) Pt ¢ nobaBkamu K20, Al1203;
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(1) cmaB ZnO u Cr203;
(?) V205 ¢ nobaskamu K20, A1203;
(?) crunas Pt, Pd, Rh.

10. Cunme3 memanona uoem no cxeue:
(1) CO +2H2 b CH3OH;

(?) CO2 +3H2 b CH30H + H20;

(?) 2CH4 + O2 b 2CH30OH;

(?) 2CO +4H20 P 2CH30H + O2.

11. B ¢punvmpe, npu npouszeoocmee memanona, cmecy OUUWAEmMcsa Om KamaaiumuiecKux 1008:
(!) cepHUCTBIX COEAMHEHUH, Maciia U KapOOHMIIA KeJe3a;

(?) CO2 u a3ora;

(?) okcuOB a30Ta M BOJIBI;

(?) oxcunoB azora u CO2.

Tema 5. DHepreTuka XMMHUYECKOM MPOMBIIIJIEHHOCTH. DHEPrOTEXHOJIOTHSL.
1. U3 CO u H2 mepmoounamuyecku 603M0HCHO NOTYUUND:
(?) ankaHbl, AJIKEHBI, alTbACTUIBI, KAPOOHOBHIE KUCIIOTHI;
(!) 6eH3uH 1 OEH30IT;
(?) Hedrb;
(?) aMmMHauHYIO CETTUTPY.

2. Dnekmponuzom 600HBIX PACMEOPOE MOMCHO ROTIYUUMD:

(?) akruBHBIe HemeTasuhl (F2);

(?) aktuBHbIe MeTaubl (Li, Na, K);

(?) anmoMuHMiA;

(!) HeOpraHnYeckue BelecTBa, METaIbl U HEKOTOpPhIe OpraHNYeCKHE BEIleCTRA.

3. Jnekmponu3z 600vl npoeooam:
(?) B akKymynaTopax;

(?) B 2JEKTPOTUTUYECKUX BaHHAX;
(!) B OUIONAPHBIX ANEKTPOIN3EPAX;
(?) B rampBaHMYECKHUX JIEMEHTAX.

4. Dnekmponu3s 600bl NPOBOOAM UCHONLIYA:

(?) AMCTUITUPOBAHHYIO BOLY;

(!) pazbaBieHHBIN pacTBOP MICTOYEH;

(?) KOHIIEHTPUPOBAHHBIN PACTBOP LIEIIOUEH;

(?) paz0OaBiieHHBIN PacTBOpP OPraHUYECKHUX BEIIECTB.

5. Dnexmponu3z 600n020 pacmeopa xnopuoa Hampus nPoEOOAM :
(!) B tmadparMeHHOM 3JIEKTPOJIH3EPE CO CTATBHBIM KaTo0M;

(?) B tnadpparmMeHHOM 3JIEKTPOJIU3EPE CPTYTHBIM KaTOIOM;

(?) B OMIOJSIPHBIX AMEKTPOIHU3Epax;

(?) B amekTpoNM3Epe CO CTATBHBIM KaTooM 0e3 auadparMeol.

6. B ouagppacmennom anekmponuszepe co cmaibHvim KAmooom 8bl0eNAenca:
(!) xJ10p, BOAOPO/ U €KUM HATp;



(?) Harpuii u xj0p;
(?) xn0p, BOIOPO U HATPHA;
(?) x710p M enKuii HaTP.

7. B anekmponuszepe ¢ pmymnoim Kamooom 6e3 ouagpazmul evioenaemcs:
(?) x0p, BOIOPON U €KUM HATD;

(!) Harpwuii u xJy0p;

(?) xn0p, BOIOPO U HATPHA;

(?) x710p M enKuii HaTP.

8. B ouaghpazmennom snekmponuszepe co cmaibHulm Kamooom ouagpazma neooxoouma:
(?) nst 0oTBO/IA XJIOpa M BOJIOPO/IA;

(!) mnst TOpMOXKEHUS TOOOYHBIX TIPOIECCOB;

(?) mst OTBO/IA BBIZIETISIOMICHCS MIETI0YH;

(?) st mpeoTBpaIlleHHs] MPOTEKAaHUs MPOLIecca B3auMOICHCTBHS HATPHUS C BOJIOM.

9. AKKymynamopuvt Heo0xXo0umul:

(?) ns HEoOpaTUMOTO MPEe0OPa30BaAHKS XUMHUECKOW SHEPTHH B DJIEKTPUIECKYIO;
(?) nnst o6parumoro npeoOpa3oBaHUs AEKTPUUECKON SHEPTHH B XUMUYECKYIO;
() mst o6parumoro peoOpa3oBaHUs XUMUYECKON YHEPTUHU B AIEKTPHUECKYIO;
(?) nnst HeoOpaTUMOro MpeodpazoBaHUS HEKTPUIECKON SHEPTHH B XUMUYECKYIO.

10. I'anveanuueckue rnemeHmsl HEOOXOOUMbBL:

() st HEOOpaTUMOro MpeoOpa30BaHUSI XUMUUYECKON YHEPTHUHU B AIEKTPHUECKYIO;
(?) nnst o6parumoro npeoOpa3oBaHUS AEKTPUUECKON SHEPTHUH B XUMUYECKYIO;
(?) nst oOparumoro npeoOpa3oBaHUsi XUMUUECKON YHEPTUHN B AIEKTPUIECKYIO;
(?) nnst HeoOpaTUMOro MpeodpazOBaHUS HEKTPUIECKON SHEPTHH B XUMUYECKYIO.

11. Kapoouennvie BMC cooepicam ¢ ocnoeHoul yenu:

(?)3BeHbs B BUI€ aTOMOB YIVIEpO/Ia, YEPEaYIOIIHUECs ¢ aTOMaMH KUCJIOpOia, a30Ta, CEPHI;
(!) 3BeHBs B BUJIE aTOMOB YITIEPO/A;

(?) He conmepxar yriaepoaa B OCHOBHOM 11€TIH;

(?) He comepxar KpeMHUS, KUCIIOPO/Ia B OCHOBHOM 1IETIH, HO COAEPIKAT CEPY.

12. I'emepouennvie BMC cooepicam ¢ ocnoeHoil yenu:

(!) 3BeHbs B BHJIE aTOMOB yTJIEpPOAa, YePEAYIOLIUECS C aTOMaMU KHCIIOpO/a, a30Ta, CEephlI;
(?) 3BeHbsI B BUJI€ aTOMOB YITIEPO/a;

(?) He conmepxkar yriepoaa B OCHOBHOM 11ETIH;

(?) He comepxaT KpeMHUS, KUCIIOPO/Ia B OCHOBHOM 1IETIH, HO COAEPIKAT CEPY.

Tema 6. Bona B XMMHUY€CKOM IPOMBIIIJIEHHOCTH.
1. Snemenmopzanuueckue BMC codeprycam 6 ocHoGHOI yenu:
(?) 3BeHbs B BUJIE aTOMOB YIJIEPOAA, YEPEAYIOLIHUECS C AaTOMAMH KUCJIOPO/ia, a30Ta, CEPHI;
(?) 3BeHBS B BUJIE aTOMOB YIVIEPO/a;
(!) He conmeprkar yrieposia B OCHOBHOM 1IEMH;
(?) He comepkaT KpeMHHUS, KUCIIOpO/ia B OCHOBHOM 1IETIH, HO COJEPKaT cepy.

2. Honumepuszayuonnvie BMC, ¢ omauuue om noiukoH0eHcayuoHHbIX:
(?) uxyT 3a cueT pa3pbiBa KPaTHBIX CBS3€H C BBIJICJICHUEM HU3KOMOJIEKYIISIPHBIX BEIIECTB;

25



(?) conmeprkar 3BeHbS B BUJIC aTOMOB YIJIEPO/Ia;
(?) coneprkar 3BeHbs B BUJI€ aTOMOB YIVIEpo/ia, YepeayIoIIuecs ¢ aTOMaMH KUCIIOpo/ia, a30Ta, CEPHI;
(!) mayT 3a cueT pa3phiBa KpaTHBIX CBsI3eii 0€3 BBIJEIICHUS HU3KOMOJICKYIISIPHBIX BEIICCTB.

3. B macce nonumepuszayus u noa1uKOHOCHCAYUA OCYULECMEIACMCA 8 RPOMbBIUUIEHHOCHU:
(?) B BOIHOI cpezie ¢ MOHOMEPOM B MIPHUCYTCTBUN HHUIIMATOPA, IMYJIBraTopa;
(?) B MIHEPTHOM PACTBOPHTETIE;

(!) B peakuOHHBII cocyl MOAal0T MOHOMEP C MHUIMATOPOM M HArpeBalOT 0 HY)XKHOH TeMImepaTypbl C
o0pa30oBaHKUEM CIUIOIIHOTO 1IeJI0T0;

(?) B cycrieH3um.

4. B pacmeopax nonumepuzayus u noJIUKOHOCHCAUUS OCYULECIMEIAECMCA 6 RPOMBIUUIEHHOCIU:
(?) B BO#HOI cpesie ¢ MOHOMEPOM B ITPUCYTCTBUM MHUIIMATOPA, SIMYJIBIATOPa;

(!) B ”HEPTHOM PACTBOPUTEIIE;

(?7) B peakMOHHBII coCy/ MOJa0T MOHOMEpP C MHHUIIMATOPOM W HArpeBaloOT 10 HYXHOW TemIepaTypsl C
o0pa30BaHKUEM CIUIOIIHOTO 1IeJI0T0;

(?) B cycrieH3um.

5. B amynvcuu nonumepuszauua u nOTUKOHOCHCAYUA OCYU{ECHEIACMCA 6 NPOMbBIUUIEHHOCIU:
(!) B BOgHOM cpesie ¢ MOHOMEPOM B IPUCYTCTBUM MHULIMATOPA, IMYJIbIaTopa;
(?) B M”HEPTHOM PacTBOPHUTEIIE;

(?) B peakMOHHBIA COCy/A MOAAIOT MOHOMEp C MHHMLMATOPOM M HArpeBaloT 0 HYXXHOH TeMIepaTrypsl ¢
o0pa3oBaHUEM CIUIOIIHOTO IIEJIOT0;

(?) B cycrieH3uH.

6. Ilnacmmaccel — cmecu, cocmoauwjue u3:

(?) IpUPOTHBIX M CHHTETUIECKUX CMOIT;

(!) IpUPOAHBIX M CHHTETHYECKUX CMOJI C J0OABKOH HAMOJHUTENCH U TIIaCTU(DUKATOPOB;
(?) xayuykoB ¢ 100aBKOI1 HAMTOIHUTENEH U TUIACTU(DUKATOPOB;

(?) HaromHUTENEH U TIACTU(UKATOPOB.

7. Tepmonnacmuunsle na1ACMMACCHl OMAUYAIOMCA O MEPMOPEAKMUGHBIX:
(!) orcyTcTBHEM peakLuii IpYU HAarpEBAaHUMY;
(?) oTCYyTCTBHEM HATIOJHUTEIICH;

(? TEPMOILIACTUYHBIC 3TO [IOJINMEPU3AL[UOHHBIE IIJIaCTMACCHI, TEPMOPEAKTUBHBIE -
ITOJINKOHICHCALlUOHHBIE;

(?) comeprxart 3BeHbs B BU/I€ aTOMOB YIJIEPOAA.

8. Hanonnumenu npuoarom naacmmaccam:
(?) MIacCTUYHOCTH;

(!) IpOYHOCTH, TEPMOCTONKOCTD;

(?) yCTOMUHUBOCTH K OKHUCIICHUIO;

(?) MOHMXAIOT BSI3KOCTH, 3aTE€M HCIIAPSIOTCS.

9. Ilhacmugurkamopsvt npuoarom naacmmaccam:
(!) MIaCTUYHOCT;

(?) IPOYHOCTH, TEPMOCTONKOCTB;

(?) yCTOMUHUBOCTH K OKHCIICHUIO;

(?) MOHMXAIOT BSI3KOCTH, 3aTE€M HCIIAPSIOTCS.

10. Pacmeopumenu npuoarom niaacmmaccam:



(?) IUTaCTUYHOCTB;

(?) mpOYHOCTH, TEPMOCTONKOCTH;

(?) yCTOHYMBOCTD K OKUCIICHHIO;

(!) mMOHMXKAIOT BA3KOCTh, 3aTEM HCTIAPSIFOTCSI.

11. Cmabunuzamops npuoarom naacmmaccam:
(?) IUTaCTUYHOCTB;

(?) mpoYHOCTH, TEPMOCTONKOCTH;

(!) yCTOMYMBOCTD K OKUCIICHHIO;

(?) moHMXKAIOT BA3KOCTH, 3aTEM HUCIIAPSIOTCA.

Tewma 7. I[Ipon3BOACTBO CEPHOM KUCIOTHI.
1. IThacmmaccwt noayyarom na ocnose:
(?) sTneHa, MponuieHa, CTUPOJIA;
(!) monuATUIIEHA, MOIUIPOINUIIEHA, TOJTUCTUPOIIA;
(?) xay4yKoB;
(?) pe3un.

2. Peakyus nonumepuszayuu 3mujleHa NPU 6bICOKOM 0A81eHUU RPOMeKaem no:
(?) “”OHHOMY MEXaHU3MY;

(?) aK30TEpPMUUECKOMY MEXaHU3MY;

(!) memHOMY pagMKaIbHOMY MEXaHU3MY

(?) MexaHU3MY peaKIH Pa3IoKECHHUS.

3. IIpu npou3eoocmee ymunena npuUMeHAIOM NPUHYUN:
(?) aBTOMaTHU3aIUy;

(?) TeruiooOMeHa;

(?) mpoTHBOTOKA;

(!) uupKyasAIUAU.

4. Kayuyku — amo

(?) HEPMACTUYHBIE TTOJIUMEPHI C TUHEHHBIM CTPOCHHUEM;

(!) BBICOKO2IACTUYHBIE IOJTUMEPHI C TUHENHBIM CTPOEHUEM;

(?) BBICOKORIACTUYHBIE [TOJUMEPHI C PA3BETBIECHHBIM CTPOCHUEM;
(?) HEaMacTHUUHBIE TIOMMEPHI C Pa3BETBICHHBIM CTPOCHUEM.

5. H3onpenoeswlit Kayuyk umeem cmpoenue:
(?) [-CH2-C(F)=CH-CH2]n;

(?) [-CH2-CH=CH-CH2]n;

(1) [-CH2-C(CH3)=CH-CH2]n

(?) [-CH2-C(C1)=CH-CH2]n.

6. bymaouenoewtii Kayuyk umeem cmpoenue:
(1) [-CH2-CH=CH-CH2]n;

(?) [-CH2-C(F)=CH-CH2]n;

(?) [-CH2-C(CH3)=CH-CH2]n;

(?) [FCH2-C(C1)=CH-CH2]n.

7. Bymaouen-cmuponvnsliit Kayuyk noayuarom:
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(?) nonnoit cononumepmzarueit cmecu 30% Oyraauena u 70% ctupona;
(?) panukanpHOI cononumepuzanueit cmecu 30% Oytanuena u 70% crupona;
(!) pamukanpHOU comonumMepu3arueit cmecu 70% Oyramuena u 30% crupona;
(?) nonnoit cononumepuzanueit cmecu 70% Oyraauena u 30% ctupona.

8. Kayuyku umerom nedocmamiu:

(!) nmpu HU3KKMX TeMIepaTypax OHU XPYIKH, IPU BBICOKUX CTAHOBATCS JIUINKUMU;
(?) npu BBICOKMX TEMIIEpATypax OHHU XPYNKH, IPU HU3KUX CTAHOBATCS JIUIKUMM;
(?) OHM HEPTACTUYHBI;

(?) OBICTPO OKHUCISIOTCS HA BO3IYXE.

9. IlIpouyecc npespawjenus KayuyKka ¢ pe3uHy Ha3vl6Aemcs:
(?) nmonumepuzanue;

(1) BynKaHU3aIMEH;

(?) SMynBrUpPOBAHUEM;

(?) MHUIIMMPOBAHUEM.

10. Byakanusupyrouwjue eeujecmea:

(?) pacTBOPSIIOT MAaKPOMOJIEKYJIBI KaydyKa;
(!) clmuBarOT MaKpOMOJIEKYIIBI Kay4dyKa;

(?) OKMCIISIFOT MAKPOMOJIEKYJIBI KaydyKa;

(?) yBenmuuMBaIOT MaKpOMOJIEKYJIbI KaydyKa.

11. Cotpvem 0151 npou3600CmMea UyZyHa CaysHcum:
(?) CUTBBUHUT U KapHAJLIIUT;

(?) GoKCUTHI 1 HEDETUHBI,

(?) cynbduabl METaNIOB U MPUPOIHBIH ra3;

(1) xene3HbIe pyabl, (HIIOCH, KOKC.

Tema 8. TexHOIOTHSI CBA3aHHOTO a30Ta. TeXHOIOTHSI COJICH U yI0OpeHUA
1. 9yzyn évinnasnarom:
(?) B KOHBEpTOpaXx;
(?) B MAapTEHOBCKHX I€Yax;
(!) B momHax;
(?) B aBTOKJIaBaX.

2. B 0omennoit neuu paznuyarom ciedyrouwjue yacmu:

(?) xomomHUK, TPYOY, pacmap, BEITPEOHOM armapar, TOpH;

(!) KoNOUIHUK, IAXTY, pacnap, 3alJIe4UKH, FOPH;

(?) maxry, pacmnap, 3arIeduku, OyHKep;

(?) KOJIOIIHUK, IIaXTY, MPOAYBHOH ammapar, 3arjieqyiKu, OyHKep.

3. OcHo6HOIUI XumuyecKkuil npouecc 6 0OMHe:
(?) monMKOHEHC IS,

(?) monumepuzanus;

(?) oxucnenue;

(!) BoccraHoBneHUeE.

4. IIpu npou3eoocmee uy2yna npumMeHANOm NPUHYUN:



(?) aBTOMaTH3AINH;
(?) TrermooOMeHa;
(?) mpoTuBOTOKA;
(1) mupKyasAIAA.

5. B cocmag uyzyna éxooum:
(?)Fe,Ca,C, N, P;
() Fe, Si, C, Mn, P;
(?) Fe, Si, S, Mn, P;
(?) Fe, Si, C, Mg, P.

6. K yeemuvim memannam omHocames:
(1) Bce meramnel, kpome Fe, Mn, Cr;

(?) Fe, Mn, Cu;

(?) Bce metamsl, kpome Fe;

(?) Bce metamisl, kpome Fe, Mn, Cu.

7. U3 ne2kono0euicno20 wiiaka noayuaom:
(?) Huuero;

(?) cranp;

(1) uemeHnT;

(?) kupmuy.

8. Coipvem 013 npouseoocmea cmanu cayyncum:
(?) sxene3Hble pybl, GIIOCHI, KOKC;

(?) »xene3o u yriaepos;

(1) ayryn;

(?) CUTBBUHUT W KapHAJLJTHUT.

9. OcHo6HOIl XumuuecKuil nPoyecc npu NPOU3B00CHIEe CIAIU:
(?) monmuKOHEHCAITHS;

(?) monumepwu3anus;

(!) oxucnenue;

(?) BoccTaHOBIICHHE.

10. Kucnopoono-KoneepmopHsim cROCOOOM CIATIb GbINIABIACHICA:
(?) cyTku;

(?) 6 gacos;

(1) 15-30 munyT;

(?) 12 gacos.

11. Mapmenosckum cnocooom cmab 6bINAAGIACMCA:
(?) cyTku;

(1) 6 gacos;

(?) 15 munyT;

(?) 12 gacos.

Tema 9. DnexkTpoxuMuyYecKrue Mporu3BoACTBa. [[pon3BOACTBO XJI0pa U MIETIOUH
1. Ilpu mapmenosckom cnocoode 6blN1AGKU CIALU MENJI0 NOTAYUAIOM:

. IIpou3BOACTBO aTIOMUHUA.
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(?) okucIeHHEM UyTYyHa;

(!) oKHcIEeHHEM TOTUINBA,

(?) oxucIeHHEM CTaNH;

(?) 3a cuer mpoITyCKaHMs TOKA.

2. Ilpu KucnopooHo-KoHEepMOPHOM CROCOOE GbINIABKU CIATU MENJI0 NOJIYYAION:
(!) oxucieHueM uyryHa;

(?) okucIeHHEeM TOTUIHBA;

(?) oxuCIeHHEM CTaNH;

(?) 3a cueTr mpoITyCKaHMs TOKA.

3. Dnekmpuueckue 0y206vle neuu npumMeHaIOm 01 NOAYYEHUA CIATU:
(?) oxucieHrEeM 9yTyHa KUCIOPOJOM BO3/IyXa;

(?) BOCCTaHOBIIGHHEM OKCHIOB JKeJie3a;

(?) BoccTaHOBIIEHUEM OKCHIOB JKeJie3a 3a CUeT MPOIYCKaHHUs TOKa;

(!) okucneHneM YyryHa 3a CUeT MPOIYCKaHUs TOKa.

4. Cotpvem 014 nosyyeHus aiOMUHUA CTIYHCUM:
(?) CUTBBUHHT M KApHAJUINT;

(!) 6oKCUTHI U HE(PEITUHBI;

(?) cynbduabl METaNIOB U MPUPOIHBIN ra3;

(?) »xene3Hble py/abl, (PIIOCH, KOKC.

5. Anromunuit nonyuarom:

(1) anexrponuzom A1203 B KpuoauTeE;

(?) anexTponuzom pacmiaBa A1203;

(?) BoccranosnenneM A 1203 Bogopoaom;
(?)BoccranoBienneM A 1203 yriiepomom.

6. I'nunozem nonyuarom:

(?) pnexkTponu3oM OOKCHTOB;

(?) Mo MOKpOMY IIEIIOYHOMY CTIOCOOY M3 CHJIbBHHUTA,;
(!) Mo MOKpOMY IIEIOYHOMY CIIOCOOY M3 OOKCUTOB;
(?) PMEKTPOIU30M KapHAJUIUTA.

7. Jnekmponu3s 2nuno3ema npoeooam:
(?) mpu 20000C;

(1) mpu 10000C;

(?) mpu 30000C;

(?) mpu 5000C.

8. IIpouzeoocmeo anomunua cmpoam:
(?) BOIm3u ADC;

(1) BOmm3u I'9C;

(?) BOMM3HM UCTOUHUKOB CHIPHS;

(?) Bce paBHoO T7I€.

9. AH00 npu npou3zeoocmee anIOMUHUA COEIAH U3:
(?) xenesa;
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(!) xokca;
(?) cienMaIbHOTO KapOIPOYHOTO CIIIABa;
(?) amomMuHMS.

10. Pacmeopumenem 2nunozema npu npouseoocmee Al cayncum:
(?) xauHUT;

(?) xapHaIIUT;

(!) xpuonur;

(?) cUNTBEBUHMUT.

11. Coipvem 013 cunmesa yKCycHOU KUCIOMbL CTIYHCUM:
(?) oTunen;

(?) aTan;

(1) xkapOua KambIHs;

(7) COun H2.

12. Ykcycuyro kuciomy nonyuarom:
(?) B KOHBEpTOpE;

(!) B 1yroBoii anekTpomneyu;

(?) B aBTOKJIaBE;

(?) B MapTEHOBCKOI1 meyu.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE POBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3auera (ITIK-6)
1. ITlpoMbInIIeHHBIE CLIOCOOBI MOYYSHHUs BOAOPOJA, KUCIOPOAA, TaJOr€HOB.
2. IIpombimnenHas nepepaboTka BO3ayxXa.
3. IIpon3BOACTBO CEPHOI KUCIIOTHI.
4. TIpo6rema cBsi3aHHOTO a30Ta. [[poM3BOACTBO aMMHUaKa 1 €ro UCIOJIb30BaHHE.
5. IIpon3BOACTBO a30THOM KHUCIIOTHI U €€ COJIEH.
6. [IponzBoactro (ocdopa u GpochopHOI KHUCTOTHI.
7. Ilpon3BOACTBO MUHEPATBHBIX YIOOPEHUH.
8. DIEKTPOXUMHUYECKHUE TTPOU3BOJICTBA.
9. IlepepaboTKka NPUPOJHOTO ra3a, HeQTH U yIiIs.
10. ITpor3BOACTBO BaKHEUIIMX YITIEBOAOPOAHBIX COCTUHEHUH.

Tunosble 3aganusa 1 3adera (IIK-6)
1. Coneprxkanuie v 3a1a4U XUMHUYECKOWU TEXHOJIOTHUU.
2. Mctopust CTaHOBJIEHUS! XMMUYECKOW TEXHOJIOTUH KaK HayKH. OCHOBHBIE TEHIECHIIMN PA3BUTHS
COBPEMEHHON XMMUYECKOW MPOMBIIIIEHHOCTH.
1.  Xwumuko-texnomornueckuit mpouecc (XTII). Knaccudukanus XTII. OcHoBHBIE
TEXHHUKO-3KOHOMHUYECKHE TOKa3aTesu (CTeNeHb MpeBpallleH s, BBIXO MPOAYKTA, CEIEKTUBHOCTb,
MIPOU3BOAUTEIHLHOCTh PAOOTHI anmnapara, UHTEHCUBHOCTh U MOIIIHOCTH).
2. Marepuanbusiii 1 sHepretuueckuii 6anancsl XTII. Hepszka 6ananca.
3.  PaBnoBecue B XTII. [Tpunuun Jle lllatense. Biusinue Ha paBHOBECHE KOHIIEHTPALIMH, 1aBieHus U T.
4.  Cxopocts XTII. KoncranTta ckopocTu XuMudeckoi peakuuu. Juddy3noHHbIN 1 KWHETUYECKUI
koHTpoab XTII. Kunernueckue kpusbie XTII pa3nuyHOro ruipoOAMHaAMUYECKOTO PEKUMA U KHHETHYECKOTO
THUIIA.



5. CnocoOsI BbIpaKeHHUS! CKOPOCTH XMMHUKO-TEXHOJIOTMYECKOTO MPOIECCa B XUMUYECKON TEXHOIOTHH.
OcHoBHBIE (PaKTOPBI, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PeakIMid. J[BrxKyIas cuia mpouecca, Criocoobl
€€ YBEIMYEHUSI.

6.  CnocoObl yBeITUYEHUS] KOHCTAHThl CKOPOCTH PEAKIMU. YBEIMUCHHE IOBEPXHOCTU COITPUKOCHOBEHMUS
pearupyromux ¢as.

7. IlpuHUHMIBI KJaccU(UKAUMY XUMMUYECKUX PEAKTOPOB U PEKUMOB UX PaOOTHI.

8. CymHocTtb 1 BuIbl Katanusa. CyIHOCTh KaTaIUTUYECKUX MPOLIECCOB. XapaKTEPUCTUKU
KaTaJln3aTopoB, TPeOOBAHUS K HUM U METO/bI UX PUTOTOBIICHHS.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

I1IK-6 JleMOHCTpHUpYET BBICOKHMI YPOBEHb 3HAHHUM Pa3IeoB XUMHUYECKOU
TEXHOJIOTHUH.
WuTepnpeTupyeT 3KCIepUMEHTAlbHbIE PEe3YNbTaThl J1a00paTOpPHBIX
WCCIIEIOBAHUIT TEXHOJOTHYECKUX MPO-IECCOB HAa OCHOBE 3HAHMM
TEOPETUYECKHUX 3aKOHOMEP-HOCTEN XUMHUUYECKON TEXHOJIOTHH,
«3a4TEHO» [Ipennmaraer u  OOOCHOBBIBAET psAJ  METOAOB  MPOBEIE-HUA
(50 - 100 6amnos) OKCIIEPUMEHTAa TI0 XHMHYCCKOM TEXHOJIOTMH U  Pa3-JTUYIHBIM
TEXHOJIOTMYECKHUM TPOIIECCaM.
OTBeT MOCTPOEH JIOTMYHO, MaTepuaj U3Jaraercs 4YeTKO, SICHO,
XOpOIIMM SI3BIKOM, aprymMeHTHpoBaHo. Ha Bompockl oTBeuaer
KpaTKo, apryMEHTHpPOBAHO, YBEPEH-HO, IO CYIIECTBY. TBOpUYECKH
MOJIXOIUT K PEUICHUIO 3a-71a4

I1K-6 JleMoHCTpUpyeT cnabblii ypoBeHb 3HaHWHM (yHIaMEHTaIbHBIX
pa3neiioB  XMMHYECKOM TexHojnoruu. He Moxker BBLIEIUTH
MEKIUCIUIIMHAPHBIE CBSI3U

He moxeTr uHTepmpeTupoBaTh W OOOOIIUTH IKCIEPUMEH-TATbHBIE
pEe3yAbTaThl [0 TEXHOJIOTUMYECKUM MPOLIECCAM

«HE 3a4TCHO»
(0 - 49 Gannos)

5. Metoanueckue yKkazaHus JJisi 00y4al0UIUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meronuueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Tpuctynas k M3y4EHHIO AMCLUIUIMHBI, B IEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKXKe MMOPAJO0K U3yUeHHsI U IIPENoAaBaHus ydeOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

Jln1st caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, a TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTonmyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, IPOrpaMMHOE OOecCIeyYeHuE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npo¢eCCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JTUCUUTUIAHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JICKIIMOHHOM 3aHATHM Marepuajg M JONOJHHUTh €ro € Yy4YeTOM pPEKOMEHOBAHHOW JIOMOJIHUTEIbHOM
JUTEPATYPHI;



- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON PabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Konmaypos B.I1., Anexcanapos B.W., Apremo A.B. O0mias xumMudeckass TEXHOJIOTUsA : Y4el. mocodue
1151 By30B. - M.: Akagemus, 2005. - 333 c.

2. 3akreiim A.1O. O0mas xuMrudeckasi TEXHOJIOTHS: BBEJICHUE B MOJICIIMPOBAHUE XMMHUKO-TEXHOJIOTHYECKUX
mporeccoB : ydeOHoe mocobue. - Mocksa: Jloroc, 2017. - 304 c. - Tekcr : anmexrponnsii // DbC

«KoHCynbTaHT CTyIEHTa By3a u Me€JIBy3a [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785987044971.html

6.2 JlononHUTENBHAS IUTEpPATYpA:

1. bepnaukuit II.LH.,, Mamua A.B. CoOopHuk 3amad mo oOmel xumudeckod TexHomoruu.U.111
y4eb.1mocodue s cTya.XuM. pak-ToB yH-TOB. - Tam6O0B: MU3a-Bo TI'Y um.I'P./lepxkaBuna, 2008. - 34c.

2. benomnseroB A.B., beckoB C.JI., KimtounnkoB H.I. Xumudeckass TeXHONOTHS : y4eOHHMK. - 4-€¢ W3I.,
nepepad.. - M.: [IpocBemenue, 1976. - 319 c.

3. Comomosa H. JI., XanukoBa [I. A. Xumudeckass TEXHOJOTHs NEepepadOTKW HePTH W raza : ydeOHOe
nocobue. - Kazanp: Kazanckuii HaydHO-MCCIeOBaTeIbCKUN TexHoMornueckuii yausepcurer (KHUTY),
2012. - 122 c. - Tekcr : snexrponnsiii // OBC «YHuBepcurerckass 6ubnuoreka onmaite» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=258408

4. KysuenoBa O. H., Codruna C. F0. O6mast xumudeckasi TEXHOJIOTHS MOJIMMEPOB : yueOHOe mocodue. -
Kazanb: Kazanckuii HaydHO-UCCIIeIOBaTeIbCKUI TexHomornueckuii yausepcutet (KHUTY), 2010. - 137 c.
- Tekctr : oamekrponnbii // OBC «YHuBepcurerckas Oubnmuoreka owHmaH» [cait]. - URL:
http://biblioclub.ru/index.php?page=book&id=258949

6.3 MeToandeckue pa3padOTKH:

1. Armanckux, WM. H., Hoxpun, C. C., lapadyrmunoB, A. P. Xumudeckas TEXHOJIOTHS
y4ueOHO-MeTomnueckoe mocobue. - 2022-08-31; Xumuyeckass TexHojorus. - ExarepuHOypr: YpaabCKuit
dbenepanbubiii yHuBepcutet, bC ACB, 2015. - 120 c. - Tekcr : anexrponnsiit / IPR BOOKS [caiir]. -
URL: http://www.iprbookshop.ru/66002.html

6.4 VHble NCTOUHMKMU:

1. UHTepHeT-aHUMKIONEeAUN - http://www.rubicon.com/

2. yueOHBIC MaTepHaIbl Ha caiiTe XumMuaeckoro (axyiasrera MI'Y - http://www.chem.msu.su/rus/chemistry
3. OBC «Znanium.com» - http://www.znanium.com/index.php?item=main

4. XuMu4eckas SHIUKJIONEUs Ha caiTe « XUMUK.py» - http://www.xumuk.ru/encyklopedia/

5. YHuBepcureTckast OMOIMOTEKa OHJIAMH: AIEKTPOHHO-O0MOIMOTeYHass cucteMa - http://www.biblioclub.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
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2.  VYHuBepcuTeTcKas  OMOMMOTEKa  OHJAWH:  DJIEKTpOHHO-OMOmmorewnas  cuctema. —  URL:
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3. Hayunas oanexktponHas OubOnuorexka Poccuiickoit akamemuun — ectectBo3Hanms. —  URL:

https://www.monographies.ru
4. Hudposoii obpazosarenbHblil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. FOpaiit: anexrporHo-0nbMMoTeunas cucrema. — URL: https://urait.ru
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