MWHUCTEPCTBO IMPOCBELIEHUSI POCCUIICKOI ®EJIEPALIUA

®I'BOY BO "JJATECTAHCKUM I'OCYJAPCTBEHHBIN
HEJAI'OTHYECKUU YHUBEPCUTET UM. P.I'TAM3ATOBA"

Kadenpa xumun

o YTBEP)K}IAIO

Haqa.rIbHHKa YMY

BN % 2025T.

PABOYAS IIPOTPAMMA JVCHOUIIIAHBI (MOTYJIS)
B1.B.JIB.02 JUCIATIJIMHBI (MOY.JIN) IO BEIBOPY 2 (1IB.2)
B1.B.JB.02.01 XUMWUYECKHUE CUCTEMbI M TEXHOJIOTUU

Hanpasiaenue noaroroBku - 44.03.05 Ilegarornueckoe o6pazoBanue (¢
JIBYMSI TPOPUIISIMU HOJTOTOBKH )

Hanpasiaennocts (mpoguisb) — «Xumus» u «brosorus»

Kpanudukanus BpinyckHuka: bakanasp

®opMma 00y4eHHUs1 — OUHAs, 3a09Has

T'ox npuema — 2025

®opma | Cemec | Tpynoem Buabl yueOHoii paboThI
00y4eHHn TP koctb | Jlekn | Ilpakr. Jladop. | IIpomexy | CPC ®opma
| un 3aQHAITUSL | 3aHATHSA | TOYHBII arrecran
KOHTPOJIb HHU
o4Hasi 9 72 16 16 40 3a4er
3a04HasA 9 72 4 4 3 61 3a4er

Maxaukaia, 2025




1. HEJb OCBOEHUSA JUCHUIIJIMHBI MOAYJIA)

Heab0 0oCcBOCHUS AUCHUIUIMHBI «XUMHUYECKHE CUCTEMBI M TEXHOJOTHUH»
ABJIAIOTCS (POpMUPOBAHME 3HAHUN, YMEHUM, HABBIKOB M JIMYHOCTHBIX KayeCTB,
XapaKTepU3yIIIMX TOTOBHOCTh OakanaBpa K IUJIAHUPOBAHUIO M JIOCTHXKEHHIO
npodeccuoHanbHON Kapbephl. B yacTHOCTH, opMupoBaHuE 0a30BbIX 3HAHUU U
OCHOBHBIX TOHSTHUH XUMUYECKUX CHUCTEM M TEXHOJOTUM, MpeJICTaBICHUNH O
byHIaMEHTAIBHBIX 3aKOHaX M OCHOBHBIX METOJaX XHUMHUYECKOW TEXHOJOTHUH,
HEOOXOJMMBIX B TIO3HAHMM XWMHUYECKHX TIPOIECCOB M SBJICHHUM, a TaKKe
MOATOTOBKA  BBICOKOKBATU(DUIIMPOBAHHBIX  YYUTEIEH  XUMHUHU, CIOCOOHBIX
OCBEIIaTh B WIKOJBHOM Kypc€ XUMHUU HAa YPOBHE COBPEMEHHOIO COCTOSTHUS
XUMHUYECKON HAYKU U MPOMBIIIUICHHOCTH.

Kon Conep:xanue N
NHauKaTopbl 10CTHKEHUS] KOMIIETeHIU I
KOMIIeTeHIIUH KOMIIeTeHIIUH
OIIK-8 Criocoben OIIK-8.1. [Tpumensier METO/IbI aHaJIM3a
OCYILIECTBIIATD I1€JarOrH4YEeCKON CUTYyaluH, npoecCHOHATLHON
[e1arOorYecKyro peduiekcuu Ha OCHOBE CIELMAIbHBIX HAyYHBIX 3HAHUM,
JESTEIbBHOCTh HAa | B TOM YHUCIIE B [IPEIMETHOM 00J1acTH.
OCHOBE OIIK-8.2. TlpoexTupyeT U OCYIIECTBIAET Yy4eOHO-
ClIeLIMaIbHBIX BOCIIUTATEIbHBI IPOLECC C ONOPOM Ha 3HAHUA
HaYYHbIX 3HAaHU IpeIMETHOM  00JacTH, ICHXOJIOro-INeJaroru4eckue
3HaHUA U HAy4yHO-OOOCHOBAHHBIE 3aKOHOMEPHOCTH
opraHu3aiyy 00pa3oBaTeIbHOrO Mpoliecca.

IK-1 Criocoben ITIK-1.1. 3HaeT cTpyKTypy, COCTaB U AUIAKTUUECKUE
ocBauBaTh U €IMHUIIBI IPEMETHOM 001acTu (Mpeno1aBaeMoro
HCII0JIb30BaTh IpeaMeTa).

TEOPETUUECKHUE [1K-1.2. YMeeT ocymecTBIsITh 0TO0p y4eOHOTO
3HAHUA U COJIep KaHus JJIs €T0 pean3ally B pa3InuHbIX Gopmax
MPAKTHYECKHE oOyueHus B cooTBeTcTBUH ¢ TpeboBanusiMu GI'OC OO.
ymenus v HaBblku B | [IK-1.3. JlemoHCTpHpyeT yMeHue pa3pabaTbiBaTh
peIMETHOM pasnuuHbie POpMBbI yUeOHBIX 3aHATHH, IPUMEHSTh
o0acTH npu METO/Ibl, IPUEMbI U TEXHOJIOTMH 00yUY€eHHsI, B TOM YUCIIE
peleHnn UH(pOpPMaIMOHHBIE.

PO eCCHOHATBHBIX

3a/1a4

2. MECTO JUCHUIINHBI B CTPYKTYPE OCHOBHOU
MPOPECCUOHAJIBHOU OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Huctummaa B1.B.JIB.02.01 «XuMudeckue CHCTEMBbI M TCEXHOJOTHH
OTHOCHUTCS K 4acT, GOpMHUPYEMOM yJ4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH, K
npeamety 1o Beioopy 2 u Moayaw - b1.B.JIB.02 Jlucuumivasl (MOIyIH) 1O
BeIOOpDY 2 (;mB.2) yueOHoro 1iaHa  (OCHOBHOW  MpodeCCHOHATBHOU
oOpa3zoBaTeIbHONM TpOorpaMMbl) TIOATOTOBKM OakajaBpOB II0 HaIpaBJICHUIO
44.03.05 [Tenaroruueckoe odbpazoBanue (¢ 1ByMs MpoPUIsIMU TOATOTOBKH )

Hucuummaa Bb1.B.JIB.02.01 «XuMHYEeCKHE€ CHUCTEMbl M TEXHOJIOTHH
0a3zupyeTcs Ha KOMIICTCHIIUSAX, 3HAHUSIX U YMEHHSIX, CPOPMHPOBAHHBIX B XOJIE




W3y4ECHUS

JTUCIUTUINH

«O0mmas

XUMHUSD,

«Opranuyeckas XuMus», K AHATUTUYECKAs XUMUSD.

Komnerenunu chopMupoBaHHbBIE B TMpOILECCe U3YYCHUS JIUCUUILTUHBI
HEOOXOAUMBI NI OCBOEHHUS COJIEPKaHUS TUCHUIUIMH «OpraHudyecKuil CUHTE3»,
«IIpuknanHas XUMUS», BBIIOJHEHUS 3adaHuil (yueOHOH, MPOU3BOACTBEHHOM
MPaKTUK, HAYYHO-UCCIEIOBATENbCKON paOOThl U BBHIMTYCKHON KBaTU(UKAIIMOHHON

paboThI).

«Heoprannueckas

XUMUSD).

3. IIJIAHUPYEMBIE PE3VJILTATHI OBYUEHUS 1O
JTUCLUMUILJIMHE (MOYJIIO)

JucruninHa HampapiieHa Ha (OPMUPOBAHHUE CIICIYIONIUX KOMIIETCHIIHUMA
Beimyckauka: OIIK -8, TIK-1
B pe3ynbraTte nzyuenust Moiyssi 00y4aromuecs: JOJKHBIL:

Kon 3HaeT VYmMeer Bmageet
KOMIIETCHIIUH

OIIK -8 | - Hay4HBIE OCHOBBI - OCYILECTBIIATh AHAJIA3 - HaBbIKaMU
MpeIMETHOM 007acTH; | MeAarorn4ecKux npodeccuoHanbHOMI
- IPUHIUIBI ¥ METOABl | CUTyallUH ¢ IpUMEHEHUEM | pe(IeKCUU Ha OCHOBE
MIPOEKTUPOBAHUS CHEIHATbHBIX HAYYHBIX CHEIHANIbHBIX HAyYHBIX
yaeOHo- 3HAHWI, B TOM YHCJIC B 3HAHUM;
BOCIHUTATEIHHOTO MpeIMETHOM 0071acTH; - YMEHHEM
rpoiiecca npu - MPOEKTUPOBATh YU€OHO- | OCYIIECTBISATH yUeOHO-
peann3zanuu BOCIIUTATEIbHBIA IPOLECC | BOCIUTATEIbHBIN
Me1aroru4ecKkom C OMOpPOW HA 3HAHUS MPOLECC C ONTOPO Ha
JESTEIBHOCTH B peIMeTHOM o0aacTu. 3HAHUSA IPEIMETHOU
IIpeIMETHOM 00J1acTH. 00J1aCTH.

I1K-1 TEOPETUYECKUE OCHOBBI | TIPUMEHSATH HaBBIKOM 0€3011acHOTO
(GyHIaMEHTAIbHBIX U | TEOPETHUUECKUE  3HaHWs, | oOpalleHus c
NPUKIAIHBIX Pa3JelIOB | IPAKTUYECKHME YMEHUS M | XUMHUYECKUMH
XUMUH; HaBbIKH B IPEIMETHOW | BEIIECTBAMH C YYETOM
tpeboBanuss ®I'OC OO | obmacT  TNpH  peIIeHUH | UX XUMHYECKHUX u
K  COJEpKaHHI0 U | MpodhecCHOHATHHBIX (UBUYECKUX CBOICTB;
pesyibTataM OO0y4YeHHs | 3a]ad; YMEHHEM
o IPEIMETHON | OCYIIECTBIIATH 0TOOp | UCIOJIB30BAThH B
o0macti «XuUMHU». y4eOHOTO0 coJiepKaHus | mpoecCuOHATBLHON
OMOXUMHYECKHE IS peanuzanuu B | I€ATEIBHOCTH
OCHOBBI KU3HU: | pa3IN4HbIX dopmax | pazaHuHBIE METOJBI,
XUMHUYECKHUH coctaB | 00y4eHHs] B COOTBETCTBHM | IPUEMbl U TEXHOJIOTHU
OMOJIOTNYECKUX c TtpeboBanmsimu  OI'OC | oOydyeHus, B TOM 4HuCIE
00BEKTOB; 00; nH(pOpMAaLIOHHBIE.

— 3HaTb OCHOBHBIE pa3pabaTbIBaTh — METOIaMU
3arpsI3HAOLINE pa3InyHbIe GbopMBI | ompeneNeHns KadyecTBa
KOMITOHEHTHI BOJBI, y4eOHBIX  3aHATMH TO | ChIpb W TOTOBOM
MOYBBI U aTMOC(EPHI, XUMHH. MIPOYKIINH;
IIPOU3BOIUMBIE - — YMETb IPUMEHSATH — MPUHIIATIAMHA
NeSITeNIbHOCTHIO 3HAHUS OCHOBHBIX MPAaBMWJI | XUMHYECKON
YeNI0BEKA; TEXHUKU 0€30MaCHOCTH TEXHOJIOTHH.

— METO/IbI OYNCTKU
BpEJIHBIX BHIOPOCOB U

pu paboTe B XUMUIECKOM
n1abopaTopuu;




YTUJIU3alMA OTXO10B — YCTaHaBJIMBATh CBA3b
Ha MPOU3BOJCTBAX. MEK1y 3HAHUSIMU OCHOB
XHAMHUHU B 00JIaCTAMH
MIPUMEHEHUS] XUMUYECKHUX
3HAHUI;

— IIPUMEHSATH 3HAHUS O
HAaYYHBIX TPUHIUIAX
XUMHUYECKOM TEXHOJIOTHH
MpU ONUCAHUU
TEXHOJIOTHYECKUX
MPOIIECCOB.

—IIPUMEHSATH paHee
MOJyYECHHBIC 3HAHUS TTPU
W3YYCHUU XUMHUYECKUX
MPOU3BOJICTB.

4.0BEM JUCHUIIJIMHBI (MOJAYJIS)
OO6mast TPyJAOEMKOCTh JUCIHUIUIMHBI COCTaBJsSeT 2 3a4eTHBIX eauHull (72

yaca). luciuruinaa usydaercs B 9 cemectpe (ax)
OYHASA ®OPMA OBYUYEHUSA

TpynoémkocTn

Bua yueonoi padornl
ny p gac.

B T.4. mo cemecTpam

Ne9

OO01mast Tpy10€MKOCTb TUCIUIUINHGI 10 Y4eOHOMY IU1any| 72

7
2

1. KonrakTHas padora:

nekiuu  (o0Imee KOJ-BO 4YacoB, BKIIOYAas TMPAKTHUYECKyrO | 16
MIOJITOTOBKY)

16

IIPAKTUYECKHE 3aHATHUS, CeMUHapbl U mp. (oliiee KoJI-BO
4acoB, BKJIFOYAsl MPAKTHYECKYIO MOJITOTOBKY)

naboparopHble 3aHATUS (0OInee Koi-Bo yacoB / Bkitoyas | 16
MTPAKTUYECKYIO TTOITOTOBKY)

16

KYPCOBO€E NPOEKTUPOBAHUE

TpYIIIOBBIC, HHAWBHUAYAJIbHBIC KOHCYJIbTAllUU U WHBIC BUABI
y4eOHOI IesTeTbHOCTH, MPEeAYyCMaTPUBAIOIIUE TPYIIIOBYIO UIIH
MHIMBUAYAIBbHYIO pa00Ty 00yUarouuxcs ¢ npenojaBaTeieM

2. O0bem caMocTOsATEIbHOI padoTsl o0yuyarommuxcs | 40
(CPC)

40

B TOM YHCI€ YacoOB, BBIJEJICHHBIX Ha MOJTOTOBKY K
JK3aMeHy (3a4ery)

Bug MMPOMCIKYTOUYHOI'O KOHTPOJIA:

3a4verT

3AOYHASA ®OPMA OBYUYEHUA

Buj yueOHoi1 padoThl \

Tpynoémkoctb

qac.

B T1.4. mo cemecTpam

Ne9

OO01mast Tpy10€MKOCTb TUCITUILINHBI 10 Y4eOHOMY TUTany| 72

72

1. KonrakTHas padora:




Buna yueOHoii padoThI \ TpynoémkocTnb
B T1.4. o cemecTpam
yac. NoO
nexkuuu (00IIee KOJ-BO YacoB, BKIIOYAs MpaKTUYecKywo | 4 4
MTOATOTOBKY)
NPaKTUYECKHE 3aHATUS, CeMHUHApbl M mp. (obliee Koi-BO
YaCcoB, BKJIFOYAsI MPAKTHYECKYIO MOJITOTOBKY)
naboparopHeie 3aHsATUS (OOIIee KOJ-BO yacoB / BKitouas | 4 4
MPAKTUYECKYIO TIOJTOTOBKY)
KYpCOBOE MPOCKTUPOBAHUE
IPYIIOBBIC, HHIUBUIYaIbHbIC KOHCYJIbTAIUNA M UHBIC BUIBI
y4eOHOH NesTeTbHOCTH, TPEAYCMAaTPUBAIOIINE TPYIIIIOBYIO WJIH
WHIMBUIYAIBHYIO paboTy 00yJaromuxcs ¢ MpernoaaBaTesieM
2. O0bem caMocTOsATEIbHON padoThl o0yuyaromuxes | 61 61
(CPC)
B TOM 4YHCIIE 4YacOB, BBIJICICHHBIX HAa MOJTOTOBKY K
9K3aMEeHY (3a4ery)
Bu mpoMexxyTOYHOTO KOHTPOJIS: 3 3a4er

5. COAEP KAHME JUCIHUIIJIMHBI (MOAYJISA)
Ounas popma o0yueHust

Ne | HaumenoBaHue Tembl (pa3aeJia) Oo0masn TpyaoémkocTb 0 BHAaM Y4eOHbIX 3aHATHI
n/n AUCHHUIIAHBI (MOXYJIsT) TPYAOEMKOCTH (B akax.4acax)
B aKaj.qyacax Jlek/ JIad / Ip/ Cp
Np.NOAY. | MP.MOAT. | MNP.MOAT.
1 BBenenue
2 2
2 XuMHYecKoe MpeBpalieHne BeIecTs,
€ro COCTABJIAIOIINE U UX OCHOBHEIE 14 2 4 8
XapaKTepPUCTHKU
3 ['OMOreHHBIE U FeTepOTreHHbIe
XAMHKO-TEXHOJIIOTHIECKHE MPOIECCHI 14 2 4 8
(XTII)
4 PeakumoHHbIe anmaparsl ¥ 3JIEMEHTBI 4
HUX pacyeTa 14 2
8
5 | XUMHKO-TEXHOIOTHYECKHE CUCTEMBI 14 4 2 8-
(XTC)
6 | IIpou3BOACTBO OCHOBHBIX MPOIYKTOB 14 4 2 8
HEOPraHWYECKOTro ¥ OPraHnYecKoro
CHHTE32
Iloocomoska k sk3ameny (3ayemy)
Uroro: 72 16 16 40
3aouHas popma o0yueHust
| Ne \ HaumeHnoBaHue Tembl (pa3aesia) \ Oo0masn \ TpyaoémkocTh 0 BHAAM Y4eOHbBIX 3aHATHI

5



n/n

JUCHUIIMHBI (MOYJIs1)

TPYA0EMKOCTH (B akaa.uacax)

Jlek/
MP.MOAT.

B aKaj.4yacax Jlao / Ip/ CpP

Np.NoJar. Np.Noar.

Beenenune

XUMHUECKOE TPEBpAILCHUEC BEIIECTB,
€ro COCTaBJISIIOINME M WX OCHOBHBIE

XapaKTePUCTUKH

16
12

T"'omorennsie u
XUMHUKO-TEXHOJIOTHIECKHE  TIPOIECCHI

(XTI)

T'CTCPOrCHHEBIC

14 14

PeaKHI/IOHHI)IC amnmnapaTtbl U 3JICMCHTLL 2

UX pacyer

a

14
12

XHUMHKO-TEXHOJIOTHYECKHIE CUCTEMBI

(XTC)

14 2 12

ITpon3BOACTBO OCHOBHBIX MPOLYKTOB
HEOPraHUYECKOr0 U OPraHun4eCcKoro

CHHTEC3a

11 11

Iloozomoska k sx3ameny (3auemy), 3 3

KOHMPOJlb

Hroro:

72 4 4 3 61

5.1. Conep:kanue pa3iejioB AMCIUILIMHBI (MOLYJIA)
Vkazviearomes memul u ux Kpamkoe cooeparcanue.

(Ounas ¢popma o0yueHus )

HanmenoBaHue pa3gena

JTUCIHUIINHEI

Conepxanue

Cooepircanue 1eKYUOHHO20 Kypca

Beenenue

[IpeameT TeopeTHIeCKre OCHOBBI XUMUIECKOM TexHOMOTHU. OCHOBHBIE
HaIpaBJICHUS Pa3BUTHS XUMHUECKOU TEXHUKU U TeXHOIOruHu. KauecTBo
1 ce0ECTOMMOCTh XUMHUYECKOW MPOAYKIINH.

XHIMHYECKOE
[IpEBPAIICHIE BEIICCTB,
ero COCTAaBJIAIONINE B UX
OCHOBHEIC
XapaKTepI/ICTI/IKI/I

[TousiTHEe, CTPYKTYpa, KIacCU(PHUKALINs, OCHOBHBIE ITOKA3aTEIN XUMHUKO-
texHosiormueckoro mpomecca (XTII). Craguu XTII, ocHOBHas cTagusl.
PacxonHble KO3 PHUIUEHTHI, CKOPOCTH, CTEIIEHb MIPEBPALICHNUS, BBIXO.
npoaykTa, n3duparensHocts X111, dakTopel, 0OecneunBaromne BEIXOT
[1€JIEBOTO TIPOIYKTA.

["oMoreHHBIE 1
CEeTEPOreHHbIE XUMUKO-
TEXHOJIOTHYECKHUE
rporeccsl (XTI)

['OMOreHHbBIE U T€TEPOTreHHbIE KATAIUTUYECKUE U HEKaTaTUTUUYEeCKUE
XTII, mexaausm nx Teuenus. Ctaguu XTII, ocHOBHas cTamus.
Karanns. MexanusM JeicTBuUs Katanu3atopos. HoBble HanpaBieHus B
KaTalln3e.

PeakiimoHHble anmaparsl
1 3JIEMEHTHI UX pacyeTa

XHUMHUYECKHE peakTophl, UX Kiaccupukanus. OCHOBHBIC ITOKa3aTeIH
paboThl peakTopoB. PeakTopsl romorennbix X TT1. Knaccudukariust
[PEAKTOPOB 110 XapaKTepy CMEIINBAHUS, BHITCCHEHUS BEIIECTB,
YYacTBYIOIIUX B mporiecce. [IpuHInn opranu3anuu TermiooOMeHa.
Ternmoo6mennble ammapatel. KoncTpykmus, HazHaueHrne. OCHOBHOE

YPaBHCHUC TCIIONICPpCAAYN.




XHUMHKO-
TEXHOJIOTUYECKHUE
cucremsbl (XTC)

Oo6mast xapakrepuctuka XTC. CiocoObl 0ToOpaskeHHs1, CTPYKTYPBI
XTC.

Pabora XTC ¢ pa3nuyHbIMU THIIAMU TEXHOJOTUYCCKHUX CBS3CH
aIrapaTos.

[POIYKTOB
HEOPraHUYECKOTO U
OPTaHNYECKOI'0 CHHTE3a

[Ipowu3BOACTBO OCHOBHBIX [(O0IIHE CBeICHUS O cepHOI Kuciore. TeopeTnaeckue ocHOBRI X T11

MPOM3BOJICTBA CEPHOM KHCIOTHI IJIsl Pa3IMYHOTO BU/IA CHIPHS TI0
cTanusaM. [[puMeHeHre 3aKOHOB 1 METOAOB (PU3XUMHUH B YIPABICHUH
OKHCIIUTENbHBIMU 1 A0COPOLIMOHHBIMY ITPOLIECCAMH B IIPOU3BOICTBE
CEepHOI KUCIOTHI U3 cephl. AnmaparypHoe opopminenne XT1I
MPOM3BOCTBA CEPHOM KUCIOTEHI.

O6mue ceenennst 00 ammuake. CeipbeBast 6a3a. TeopeTnueckre OCHOBBI
XTII npousBoncTBa a3oTHO-BogopoaHoi cmech (ABC). AnmmapartypHoe
opopmiienne XTII nonyyenus ABC .

Oo6mue ceenenust 00 a30THOM kucnote. ChipbeBas 0a3a MPOU3BOACTBA
A30THOM KUCIOTHL. TeopeTuyecKre OCHOBBI TPOU3BOICTBA a30THOM
KHCJIOTBHI METOJIOM KOHTaKTHOTO OKHMCJICHHUSI aMMHUaKa. ATmapaTypHoe
opopmienne XTII.

TeopeTnueckre OCHOBBI OKUCIUTEIbHBIX 1 A0COPOLIMOHHBIX MIPOLIECCOB
B IPOU3BOJACTBE A30THOM KUCHOTHI. TexHonoruueckas cxema XTII
[POM3BOJICTBA KOHIIEHTPHUPOBAHHOHN a30THOM KHCIOTHL. ATIapaTypHoOe
odopmIteHNE.

Oo0mue cBenenus o Metanone. Ceipbe s cuaTe3a. Du3nko-
xuMuueckrue ocHoBbl X TII cuHTe3a MeTaHoJa U3 OKCUA yriaepoaa u
Bosmopoaa. TexHomornueckas cxema, anmnaparyproe opopmienue XTI
CHHTE3a METaHOJIA.

Tembl 1abopamopHvlX 3aHAMUI

Pacu€Tsl MaTepHalbHBIX,
SHEPTETUUECKUX U
TEXHOJIOTHYECKHAX
moka3zareert XTTI

[IpakTrueckoe 3ansatue Ne 1

CocTtaBiieHne MaTepHalibHOTO U TeruioBoro 6anancoB XTII o peakium.
Onpenenenne pacxoaubix kodgduimenToB XTI no ceipsio 1 SHEPrUwy,
BBIXOJ] TOTOBOTO ITPOAYKTA, C yY€TOM KOHLEHTPALUH UCXOTHBIX
BerecTB. PacueT KOHCTaHT XUMHYECKOTO PaBHOBECHSI, CKOPOCTH U
n3ouparenbHocTh X TII.

JleMoHCTpauuu:

MHpOpMaMoHHBIH II1aKaT ¢ pacdeTHBIMH (hopMyIaMu.
CamocrosTenbHast paboTa 00yJaromuxcs:

Pacuetsl TexHosmornueckux nokasareneit XTI nmo 3agaHusm.

PacueTsl
TEPMOTMHAMHYECKHIX
xapakrepucTuk X111

[IpakTrueckoe 3ansTre Ne 2

Pacuet sHeprun ['nO0ca, Kak KpUTEpHsl JBIKYIIEH CHUITBI XUMHUKO-
TEXHOJIOTMUYECKOr'0 IpoLecca.

JleMoHCTpanuu:

Cxema n3MeHeHus SHepruu [ nd0ca B XuMHUYECKHX MpoLeccax.
CamMocTosiTenbHas paboTa 00yJaroIIUXCs:

Onpenenenne BO3MOXHOCTH caMonpoun3BoibHOro TeueHus XTII mpu
3aJaHHBIX YCIIOBHAX

10 33JaHUSIM.

w

PacdueT KMHETHYECKHX
(hakTOpOB, BIUSIONINX HA
BEIOOpP ONITUMAIBHOTO
TEXHOJIOTUYECKOTO
pexuma

[Mpaktudeckoe 3ansTre No 3

Bri0op xaranuzaropos ais koHkpetHoro XTI, obocHoBanue BbiOOpa.
PacuéTsl aKTUBHOCTH, TPOM3BOAUTEILHOCTH, CENIEKTUBHOCTH, 00BEMa
KaTaJIn3aTopa, HOPM pacxoa UCXOAHBIX BELIECTB JUIsl 00eCIIeYeHus
MaKCHMaJIbHOTO BBIXO/Ia TOTOBOT'O NMPOIYKTA.

CamocTosTenpbHas padoTa 00yJIarOIIIXCS:
OTBETHI Ha BOMPOCHI KOHTPOJIA 3HAHUHU 110 Teme 1.2. — [['omoreHHbIe 1
rereporeHusie X TI1.

PacueTnt MaTCpUaIbHbIX

[IpakTrueckoe 3ansaTue Ne 4




1 DHEPTETUUCCKUX
nmoTokoB XTI

PacueTrs! MaTepuanbHOro U Temiooro 6anancoB XTII.

CaMoCTOsITeNIbHAS pa00Ta 00YJYArOIIIUXCS:
PacueTsl MarepualibHbIX U d3HEpPreTUUecKuX motokoB XTI o 3aganuto.
Omnpe/enenre ONTUMAIBHBIX ycnoBuit mposenenus X T1L

MonenupoBaHue
N300paXCHUST pEaKTOPOB
roMmoreHHbIx XTII

[IpakTrueckoe 3anaTue No 5

MozenupoBaHue 1 N300pakeHUE PEaKTOPOB C YKa3aHHEM HaIlpaBIICHUS
JIBUKCHHS MATECPUATBHBIX U TEIIOBBIX TOTOKOB 110 KPaTKOMY
onmcanmuio. Be1oop peaktopa mist koakpeTHoro X TII, obocHoBanme
BEIOOpa. OTpeereHrne He0OX0AMMOT0 BpEMEHH ITPOBEICHHS IpoIiecca.
JleMOoHCTpauu:

CxeMbI peakTopoB roMoreHHBIX X TTI.

CamMocTosiTeNnbHAs paboTa 00yJIArOIIHXCS:

BEINOTHEHHE S3CKU30B PEAKTOPOB C YKA3aHUEM HAIIPABJICHUS JIBIKECHUS
MAaTCPUAJIbHBIX U TCTIJIOBBIX ITIOTOKOB

MogenupoBaHue 1
M300pakeHre PeakTOPOB
reTeporeHHo-
katanuTHdeckux X111 ¢
HIIEMEHTAMH PacYETOB.

[IpakTuueckoe 3anarue Ne 6

MoenupoBaHre U H300paXKeHHNE PEaKTOPOB C YKa3aHUEM JBIKECHUS
MaTepUaIbHBIX U TEIJIOBBIX MOTOKOB rereporeHHbix XT1I mo kpatkomy
OnUCcaHuI0. PacyeTsl OCHOBHBIX Pa3MEpPOB PEAKTOPOB U MPOLIECCOB
BBITAPUBAHUSL.

JleMoHCTpaluu:

CXeMBI peaKTOPOB reTePOreHHO-KaTATUTUISCKUX TIPOIIECCOB.
CaMocTosTeNbHAS paboTa 00YIAOIIHXCS:

BrIroHeHHE SCKU30B PEaKTOPOB C YKa3aHUEM HalpaBlICHUS JBUKCHUS
MaTepUaIbHBIX U TEIJIOBBIX TTOTOKOB I10 3aJIaHHOM CIICIU(UKAIIH.

PacueTbl MaTepuaIbHbIX
1 SHEPreTUYECKUX
[I0OTOKOB PEaKTOpa

1. [IpakTiaeckoe 3aastue Ne 7

PacyeTsl MaTepHaIbHOTO M TEIUIOBOTO OaaHca peakTopa.
JleMoHCTpaluu:

CxXeMBbI PEaKTOPOB € TEIUIOOOMEHOM Yepe3 CTEHKH PEeaKIMOHHON
30HBI.

Cxema BBIITAPHOTO armapara.

CamocrosTenbHast paboTa 00yJaromuxcs:

Ornncanue paboThl peakTopa M0 TEXHOJIOTHIECKON CXeMe, C
yKa3aHUEeM HalpaBJICHHs IBIKCHUSI MATEPHAIBHBIX M TETUIOBBIX
OTOKOB.

MoaenupoBaHue,
M300pakeHNE U YTEHHE
TCXHOJOI'MYECKHNX CXEM

[IpakTrueckoe 3ansTue Ne §

Ornucanne MpeI0KEHHOH armapaTypHO-TEXHOJIOTHIECKONH CXEMBI C
00BSI3KO OCHOBHBIX PEaKIIMOHHBIX amnmapatoB. O00CHOBaHUE
HANPaBJICHUS JIBUKCHHUS MAaTCPUATBHBIX U TEIIJIOBBIX TIOTOKOB.
BrruepurBaHye 110 KPAaTKOMY OITUCAHUIO TEXHOJIOTHYECKOU CXEMBI ¢
YKa3aHUEM JIBIDKEHUS MaTePHATbHBIX U TETUIOBBIX MIOTOKOB.
(O0ocHOBaHHE BRIOOpA KOHCTPYKIIMH PEAKIIMOHHOTO arrapara.
JleMoHCTpanuu:

TexHonornyeckue cxembl XTC ¢ pa3nUuHbBIMU TEXHOIOTHUECKIMU
CBSI3SIMH aIlllapaToB.

CamMocTosiTenbHas paboTa 00yJaroHuXCs:

CocTaBlieHHE TEXHOJIOTHYECKON CXeMBI 110 3aJ]aHHOH CIeIUpUKAIIIT
000pYI0OBaHUS ¢ YKA3aHUEM JIBUXKCHHS MaTEPUaIbHBIX U TEILJIOBBIX
[MOTOKOB.

PacueTsl MaTepUaNbHBIX
1 SHEPreTHYECKUX
[OTOKOB pPeaKTopa

[IpakTrueckoe 3ansTue Ne 9

PacueT MaTepraIbHOTO U TEIUIOBOrO OajaHca KOHTaKTHOTO anmnapaTa
XTII npou3BoACTBa CEPHOM KUCIOTHI. BhINOIHEHNE yIPOLIEHHOTO
uepTeXka PEaKMOHHOTO ammapaTa ¢ yKa3aHuEeM HallpaBIICHUS
NIBIKEHHSI MaTEPHUATIbHBIX U TETIJIOBBIX TOTOKOB.

JleMoHCTpauu:

OO0pas3itel MPOMBINUICHHBIX KaTanu3aTopoB X T1I mponsBoacTea

okucieHus okcuna cepsl (1V)




Cxema koHTakTHOro anmnapara XTIl mpon3BoacTBa CEpHON KMCIOTHI.
CxeMa MexaHU3Ma I'eTepOreHHO-KaTaIuTUIECKOI 0 Ipoliecca
OKHCJIEHUS okcuna cepsl (1V) B okcup cepsi (V)
CamocrosTenpHast padoTa 00yJaromuxcs:

300pakeHne 1 ONMCAHNE MHOTOIIOJIOYHOTO KOHTAKTHOTO anmapara
¢ kursmuM ciioeM katanmsaropa (KC). CeippeBas 6a3a
MTPOM3BOACTBA CEPHOM KHCIOTBHI.

10

MonenupoBaHue,
M300pakeHNe, YTCHHC
TEXHOJIOTHISCKOM CXECMBI
[IPOU3BOJICTBA CEPHOM
KHICIOTHI

[IpakTrueckoe 3anstue Ne 10

CocTaBieHue 1 onucanue TexHoaorunyeckoi cxemsl XTC
[IPOM3BOJICTBA CEPHOM KHUCIOTHI U3 CEPhI, C YKa3aHHEM HaIlpaBICHUS
BIDKEHUS] MATEpHAJIbHBIX M TETJIOBBIX MOTOKOB. OCHOBHEIE
HaIpaBJICHUS] HHTEHCU(DUKALUN CEPHO-KUCJIOTHBIX POU3BOJICTB.
JleMoHCTpaluu:

TexHonmornyeckas cxema NpoOU3BOACTBA CEPHOM KHCIIOTHI U3 CEPBI.
CamocrosTenbHast padoTa 00yJaromuxcs:

XTC npousBoacTBa cepHOU KHUCIOTHL. OCHOBHBIE HAIIPABICHHUS
I/IHTCHCI/I(I)I/IKaHI/II/I CCPHOKHCIIOTHBIX IMPOU3BOJACTB.

11

PacyeTsl MaTepHaIbHBIX
1 SHEPreTUYECKUX
[IOTOKOB PEAaKTOpa

[IpakTuueckoe 3anarue Ne 11

Pacdet MaTepraIbHOTO U TEIUIOBOTO OAIAaHCOB KOJIOHHBI CHHTE3a
aMMUaKa.

JleMoHCTpaluu:

CxeMa peakTopa CHHTe3a aMMHaKa.

CaMocTosTeNbHAS paboTa 00YIAOIIHXCS:

Pecypco u 3HeprocOeperaromas TEXHOJIOTHH B TIPOU3BOICTBE
aMMHaKa.

12

Omncanue,
MOJCIINPOBAHUE,
M300paskeHre
TEXHOJIOTHISCKOM CXEMBI
[IPOU3BOJICTBA aMMHAKA

[IpakTuueckoe 3anarue Ne 12

OrnurcaHye MpeanoKeHHON annapaTypHO-TEXHOJIOTMYECKOU CXEMBI,
000CHOBAHHE HalpaBJICHUA IBUKCHUSA MAaTCPHUAJIBHBIX U TCTIJIOBBIX
MOTOKOB. M300paskeHre TEXHOIOTHIECKOM CXEMBI TI0 KPATKOMY
ONMCaHMIO alNapaTypHoi yactu cxembl. OOOCHOBaHNE KOHCTPYKINHU
[PEaKIMOHHOrO amnmapara.

JleMoHCTpaluu:

TeXHOIOrnIeCKHUe CXEMBI:

CurHTe3a aMmmHaka 6e3 cneunpuKanum

CrHTe3a aMMHaKa 0e3 yKa3aH!sl HallPaBICHHUS JIBHKCHUS
MaTEepPHAJIbHBIX U TETIOBBIX IIOTOKOB

CamocTosTenpHast padoTa 00yJaromuxcs:

XTC cunte3a ammuaka. OCHOBHBIE HallpaBIE€HUS

COBCPUICHCTBOBAHUA ITPOU3BO/ICTBA aMMHUaKa.
3aounas popma oOyueHnust

AUCHHUITIIMHBI

HaumMenoBanue pa3jaeiia Conepxanue

Cooeporcanue 1eKYUOHHO20 Kypca

\Bgeoenue

[[penMeT TeopeTHUeCKne OCHOBBI XUMHYECKON TEXHOJIOTHH.
(OCHOBHBIE HAIIPABJICHUS PA3BUTUSI XUMUYECKON TEXHUKU U
mexuoornu. KauecTBo 1 ce0eCTOMMOCTh XUMHUYECKOH

Xumuueckoe
npesepaujenue
eelecms, e2o
cocmasnsiouue u ux

[TonsiTue, CTpyKTypa, Kiaccudukaiys, OCHOBHbIE MIOKa3aTeln
xUMUKO-TexHoJoruueckoro nporecca (XTII). Craguun XTTI,
OCHOBHas cTaaus. Pacxomubie K03 HUIIMEHTHI, CKOPOCTb,
CTETIeHb MPEBPALICHNUS, BBIXO MPOAYKTa, n3duparensHocts XTI

9




OCHOBHblE
xapakmepucmuxku

dakTopsl, 00€CIIEUYNBAIOIINE BBIXO/ IIEJIEBOTO MPOIYKTA.

\[‘omoeennvle u
cemepocennble XUMUKO-
mexnono2uyeckue
npoyeccwl (XTI1)

['OMOreHHbI€ ¥ TeTepOreHHbIC KaTATUTUYECKUE U
HekaTanutnaeckue XTI, mexannsm ux teuenus. Ctaguu XTI,
ocHOBHas ctaausa. Katanus. MexaHu3m AeiCTBUS KaTaIM3aTOPOB.
HoBble HanpaBiIeHNs B KaTanuse.

\PeakyuonHble
annapamol u
D7IeMenmbl ux paciema

XUMHUYECKUE PEaKTOphl, UX Kiaccuukarms. OCHOBHbIC
MmokaszaTesi paboThl peakTopoB. PeakTopsr romoreHHbIX X TTI.
Knaccugukaius peakTopoB 10 XapakTepy CMEIIUBaHUS,
BHITECHEHHUS BEUIECTB, YYaCTBYIOUINX B mpouecce. [IpuHiun
OpraHu3auy TerioooMena. TermiooOMeHHbIE anmaparskl.
KoncTpykiusi, HazHaueHne. OCHOBHOE YpaBHEHHE
TEIIoNepe1auH.

Xumuxo-
mexHonocuyecKkue
cucmemwl (XTC)

O6mas xapakrepuctuka XTC. Criocobb! oToOpakeHus,
cTpykTypbl XTC.

Pa6ora XTC ¢ pa3nu4HbIMU THIIAMH TEXHOJIOTHYECKHUX CBSI3EH
AIIIapaTos.

[ Ipouzeo0cmeo
OCHOBHBIX NPOOYKMOB
HeopeaHuuecko2o u
Op2aHUYEeCcK020
cunmesa

OO011Ke cBeICHUs O CEpHOM KUciioTe. TeopeTuueckue OCHOBbI
XTII npon3BoACcTBa CEpHON KUCIIOTHI IS pa3JIMYHOIO BUAA
CBIPBsSI 110 cTaaAusM. [I[puMeHeHre 3aKOHOB U METOIOB (PU3XUMUHU
B YIIPABJICHUH OKUCIUTEIbHBIMU U A0COPOIIMOHHBIMU
[IpOLIECCaMU B IIPOU3BOJICTBE CEPHOM KUCIIOTHI U3 CEPBHI.
AnmnapatypHoe opopmiienne X TII npousBoacTsa cepHOit
KHCIIOTHI.

Oo6ume cBeaenus o6 ammuake. CripbeBas 6a3a. TeopeTnueckue
ocHoBbI X TII mpousBocTBa a3oTHO-BogopoaHou cmecu (ABC).
AmnmnapatypHoe opopmiienue XTII nonyuenust ABC .

O6mue ceeaeHust 00 azotHoi kucinote. CripbeBas 6a3a
[IPOU3BOJICTBA A30THOM KUCIIOTHI. TeopeTuuecKkne OCHOBBI
[IPOM3BOJICTBA A30THOM KUCIOTHI METOJIOM KOHTAaKTHOTO
OKHCIIeHUsI aMmMHaka. AnmnaparypHoe opopmierne XTI
TeopeTrueckre OCHOBBI OKMCIUTENBHBIX U a0COPOIIMOHHBIX
[IPOLIECCOB B IPOU3BOJICTBE a30THON KHUCIIOTHI. TeXHOIOrn4ecKas
cxema XTII npon3BoacTBa KOHIEHTPUPOBAHHON a30THOM
KHCIIOTHI. AmapaTypHoe o(opMIIEHHE.

O6mue ceeaeHus: o metanode. Ceipbe st cuaTe3a. OU3nKo-
xumuueckne ocHoBbl X TII cuHTe3a MeTaHosa U3 okcuaa
yriaepojaa v Bogopoja. TexHoJornueckas cxema, anmaparypHoe
odopmnenne XTII cunreza meranona.

Tembl npakmuueckux 3aHAMU
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\Pacuémul

[IpakTrueckoe 3anstue Ne |

lMamepuaibHbix, CocraBiieHre MaTepuaibHOro U TerioBoro 6amancoB XTII mo
DHepeemuueckux u peaKIuu.
MmexHon02UYecKux Onpenenenne pacxoanbix koddduuuento XTI no ceipsio u
noxazameneu XTI HHEPrUH, BHIXOJ TOTOBOTO MPOAYKTA, C YI€TOM KOHIIEHTPAIUH
MCXOJIHBIX BEIIECTB. PacueT KOHCTAaHT XUMHUYECKOTO PaBHOBECHS,
CKOpOCTH 1 m30uparesbHocTh X TI1.
/[emoncmpayuu:
H(pOpMaLMOHHBIH TUTAKAT C pacCUETHBIMH (HOPMYTIaMH.
Camocmosmenvuas paboma o6yuarOWUxcs:
PacueTnl TexHOIOTNYECKUX MMoKa3aTeiaeld X111 mo 3amanusaMm.
\Pacuemul [IpakTuueckoe 3anstue Ne 2
mepmoounamuveckux |Pacuet snepruu ['mb6ca, kak KpUTepusi ABMXKYILIEH CUIIbI XUMUKO-
xapakmepucmux XTIl T€XHOJOTHYECKOTO MPOLECCa.

JlemoHCTpaIuu:
Cxema uzMeHeHus 3Hepruu ['mdoca B XuMHU4ECKHUX Ipoleccax.

Camocmosmenvuas paboma o0yuarOWUXcs:

Ornpenenenre BO3MOXHOCTH CaMOIPOU3BOIbHOrO TeueHus X TI1
MPU 33JJaHHBIX YCIOBUSIX

[0 3a/IaHUSIM.

\Pacuem kunemuyecKux
Gaxkmopos, enusarouuUx

[IpakTnueckoe 3ansatue Ne 3
Br16op katanuzaropoB A kKoHkpeTHoro X TII, obocHoBaHMe

Ha 6b100p BbIOOpA.
ONMUMANILHO20 PacuéTpl aKTUBHOCTH, IPOU3BOJAUTEIBHOCTH, CEJIEKTUBHOCTH,
IMexHoN02UYeCcKo20 00beMa KaTallu3aTopa, HOpM pacxo/ia MCXOJHBIX BEIIECTB JUIs
pedicuma o0OecreueHrss MAaKCUMaJIbHOTO BBIX0/1a TOTOBOT'O IPOAYKTA.
Camocmosmenvnas paboma obyuarOWuxcs:
OTBeTHI Ha BONPOCHI KOHTPOJIA 3HaHUM 1o Teme 1.2. —
I'omorennsie u rereporeHssie XTII.
\Pacuemoi [TpakTueckoe 3ansaTue Ne 4
lMamepuanbHblx U PacueTsl MmaTepuansHOTO U TerioBoro 6amanco XTII.
DHEepeemuyecKux
nomoxos XTI1 Camocmosmenvras paboma 06y4arOuuxcs:
PacueTsl MaTepraabHbIX U JHEPreThdeckux norokoB X TII o
3a/1aHHUIO.
OnpeneneHne oNTUMAIBHBIX ycinoBui nposeaeHust XT1I.
\Mooenuposarue [ Ipaxmuueckoe 3ansimue Ne 5
U300paricenus MozenupoBaHie U H300pakeHUE PEaKTOPOB C YKa3aHUEM
peakmopos HaIlpaBJICHUS JBUKECHNS MAaTEPUATIbHBIX U TEIJIOBBIX TOTOKOB 10
comocennvix X111 KpaTkoMy onucaHuio. Bei6op peakropa amst konkpernoro XTI,

o0ocHOBaHUE BhIOOpa. OmipesiesieHne He0OX0IMMOTO BPEMEHHU
MPOBE/ICHUS MpoLecca.

/[emoncmpayuu:
Cxembl peakTopoB roMoreHHbix X TT1.

Camocmosmenvras paboma o0y4arOUuxcs:
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BrInosHEeHNE 3CKU30B PEaKTOPOB C YKa3aHUEM HaIpaBlICHUs
NIBIDKEHUSI MATEPUATIbHBIX U TEIJIOBBIX MTOTOKOB

C dJlemMeHmamu

\Mooenuposanue u [l Ipakmuueckoe 3auamue Ne 6

u300panicenue MozenmupoBaHKe U H300paKEHUE PEAKTOPOB C YKa3aHUEM
peaxkmopos TIBKEHUS] MATEPUATBHBIX U TETUIOBBIX TTOTOKOB I€TEPOTCHHBIX
cemepoceHHo- XTIl mo kpaTKOMy OIIMCAaHUIO. PacueTbl OCHOBHBIX pa3MepoB

kamanumuyeckux XTI [peakTOpOB U IIPOLIECCOB BBIIAPUBAHUA.

pacuemoe. ﬂeMOHcmpab;uu:
CxeMBbl PEAKTOPOB I'CTCPOrCcHHO-KATAIUTUICCKUX IMTPOLECCOB.

Camocmosmenvhas paboma obyuaroOwuxcs:

BbIIIOJTHEHNE 3CKU30B PEAKTOPOB C YKa3aHUEM HaIlpaBJICHUS
NIBIDKEHUS MaTE€pUaIbHbBIX U TEIUIOBBIX IOTOKOB I10 33/1aHHON
cnerupuKaluy.

6. YHEBHO-METOIUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOILIINUXCA

Ne Bua camocTosiTe/IbHOM padoThI 00y4Ya0IMXCst
w/n HanmeHoBaHue pa3jiesia IMCUUILIUHBI
1 BBenenne [ToaroroBka u 3ammuTa pedepaToB, T0KIAIOB,
XuMHn4yecKoe npespaileHne BemecTs, MPE3EHTALINH, TOATOTOBKA K JIEKIUH,
€ro COCTaBJsIIOIIME U UX OCHOBHbIE CEMHHApPCKOMY 3aHSTHIO, COCTaBJIEHUE KeHC-
XapaKTePUCTHKHU 3aJlaHu#, COCTaBJI€HHUE OJIOK-CXEM U T.II.
2 | T'oMoreHHbIe H reTeporeHHbie XUMHKO- [ToaroroBka u 3amuTa pedeparos, 10KIaI0B,
TexHoJorn4eckue npoueccst (XTII) MPE3EHTALINH, TOATOTOBKA K JIEKIUH,
CEMUHAPCKOMY 3aHSATHIO, COCTABIIEHUE KeiiC-
3aJlaHu#, COCTaBJI€HHUE OJIOK-CXEM U T.II.
3 PeakunoHHble annmapaTbl U 3JIEMEHTBI [ToaroroBka u 3amuTa pedeparos, 10KIa10B,
HX pacyeTa MPE3EeHTAILINH, TOATOTOBKA K JIEKIUH,
CEMHUHAPCKOMY 3aHSTHIO, COCTABIICHUE Keiic-
3aJlaHui, COCTaBJICHHUE OJIOK-CXEM U T.II.
4 XMMHUKO-TEXHOJIOTHYECKHE CHCTEMBI [ToaroroBka u 3amuTa pedeparon, J0KIAIA0B,
XTO) MpE3EHTALNH, IOATOTOBKA K JIEKIUH,
CEMHUHAPCKOMY 3aHSTHIO, COCTABIICHUE KeiiC-
3aJlaHui, COCTaBJICHHE OJIOK-CXEM U T.II.
5 IIpou3BOACTBO OCHOBHBIX NPOAYKTOB [ToaroroBka u 3amuTa pedeparosn, 10KIaI0B,

HEOPraHn4eCKoro 1 OpraHunveCKoro
CHHTE3a

Npe3eHTaIlH, TIOATOTOBKA K JICKIIHH,
CEMHHAPCKOMY 3aHSTHIO, COCTABIICHHE KeHC-
3aJaHui, COCTaBJICHUE OJIOK-CXEM H T.JI.

IIpumepHasi TeMaTHKAa KypPCOBBIX IPOEKTOB (PadoT)
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AKKYMYJISTOPBI.

AN N N N N N Y N N N N NN

JIBOMHBIX CUCTEM.

<\

Bona kak yHUKalIbHas TEPMOJMHAMHUYECKAS] CUCTEMA.
3HavYeHME KUCIIOT B OBITY M HAPOJIHOM XO3SHCTBE.
[{BeTHast meTamutyprus.

Koppo3us Metanmnyeckux KOHCTPYKIIHIA.

@Da30BbI€ PABHOBECHUS B XUMUYECKOW TEXHOJIOTHH.
[IpousBoacTBO cTANH.

XHUMHYECKHE NCTOYHUKHU TOKA.

TormiuBHBIE aKKYMYJIUPYIOIIUE YCTPOMCTBA.
[Ipon3BOICTBO CUITMKATHBIX MAaTEPUAIIOB.
Xumuueckas nepepaboTka TOILTHBA.
[IpoMBITIIEHHBIN OPTaHUYECKUM CUHTE3.
OIHOKOMIIOHEHTHBIE CUCTEMBI.

JIBoiiHbIE cUCTEMBI U UX Kilaccupukanus. AHanu3 (a3zoBbIX paBHOBECUU

OO0mmue cBeIeHUS O TPOMHBIX CUCTEMAaX.

7. ©OHJ OHEHOYHBIX CPEJACTB

7.1. OHCHO‘IHLIC MaTepuaJabl AJA NIPOBEACHUA TEKYIICI0 KOHTPOJIsA

yYCnmeBaeMoCTH
Vkazvieaemcs nepeuenv xomnemenyuii 8 npoyecce 0C8oeHuUsi 00pA308amMeabHOU
npocpammeol.
Ne HaumenoBanue TemMbl CpencrBa TeKymero KOHTpOoJIst Ilepeuyenn
n/n | (pa3aeJia) IMCHUNIHHBI ycneBaeMoCTH KOMIIETEHIIM I
(MmonxyJis)
1 Beenenne JlaGopatopHasi paboTa, CEeMHUHAPCKOE OIIK-8, TIK-1
XumMnuyeckoe 3aHsTHE, pedepaT, KOHTPOIbHbIE
NpeBpalleHne BelecTs, Cpe3bl, IOMYCK U OTYET MO
ero COCTaBJsIlONue U UX nmabopaTOpHOM PabOTHI
OCHOBHBbIE
XapaKTEePUCTHKH
2 I'omorennsbie u JlaGopatopHasi paboTa, CEeMUHAPCKOE OIIK-8, TIK-1
rereporeHHble XHMHUKO- 3aHsATHE, pedepar, KOHTPOIbHEIE
TeXHOJIOTHYeCKHe Cpe3bl, IOMYCK U OTYET O
npoueccobl (XTII) nmabopaTopHON PabOThI
3 | Peaknuonnsbie anmaparbl | JlaGopaTopHas paboTta, ceMUHApPCKOE OIIK-8, [1K-1
M 3JIeMeHThI MX pacuera 3aHsATHE, pedepar, KOHTPOIBHEIE
Cpe3bl, IOMYCK U OTYET O
nabopaTOpHON PabOTHI
4 Xumuko- JlaGopatopHasi paboTa, CEMHHAPCKOE OIIK-8, TIK-1
TeXHOJIOTHYeCKHe 3aHsATHE, pedepar, KOHTPOIBHEIE
cucremsl (XTC) Cpe3bl, JONYCK U OTYET IO
nmabopaTopHON PabOThI
5 | IpousBoacTBo ocHOBHBIX | JlabopaTopHas paboTra, ceMUHAPCKOE OIIK-8, [1K-1

NPOAYKTOB
HEOPraHU4ecKoro u
OPraHHYecKoro CHHTe3a

3aHsTHE, peepaT, KOHTPOIbHBIC
Cpe3bl, IOMYCK U OTYET 1O
1ab0paTOpHON PabOTHI
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JlaHHbBIe 1JIs1 yueTa ycneBaeMocTH cTyaeHToB B BPC

[IporpamMma ornieHMBaHUs Y4eOHOM eaTeIbHOCTH cTyAeHTa. JIekuuu - ot 0 10 9 6amnoB

OHCHI/IBaCTCH nocemacMoOCTb, AKTUBHOCTH IIPHU MPOCIYHIMBAHHMU JICKIIMU B BHUIC

BonpocoB (ot 0 no 1 6amnoB). Utoro - (9 nexuuii x 1 6amry) = 9 6amnos.
JlabopaTopHbIe/TIPaKTUYECKUE 3aHSITHS.

OneHuBaeTCs  CaMOCTOSITENILHOCTh  IPU  BBIMOJIHEHUH  paboTHI,

BBIINTOJIHCHU S 321[[3,HPII>1, YPOBCHBb IMOATOTOBKHU K 3aHATUAM H aKTHUBHOCTH Y4aCTHA B OUCKYCCHUMU,

IpaBUIIbHOCTDb

JIOTIOTHUTEIILHBIC 3HAHUS TI0 CMEXHBIM Ipeameram (0T 0 10 2 6aiuioB 3a 3aHATHE).

CamocrosiTenpHas padoTa BKIIIOYACT BBHIIIOJHEHHUE ONEPEKAIONIUX 3a1aHUH, TIOATOTOBKY
K ayJUTOPHBIM 3aHATHUSM, COCTABIICHUE M M3JIOKEHUE KOHCIIEKTOB MO TeMaM, MpeJiaraéMbIM
JUISL CAMOCTOSITENIbHOM MPOPaOOTKHU. 3a KaXKJblii KOHCIEKT CTYIEHT MOXET HOJAy4uTh oT 0 10 2
6aytoB (5 KoHCEeKTOB X 2 6aya =10 6anmoB).

[TpomexxyTouHas arTecTanus

15 - 20 GamIoB - OTBET HA «OTJIMYHOY;

9 - 14 GauIOB - OTBET HA «XOPOIIIOY;

5 - 8 0aIoB - OTBET Ha «YAOBIETBOPUTEIHHOY;

0 - 4 GanyioB - OTBET HA «HEYAOBIETBOPUTEIHLHO.

Tabnuiia nepecyera Mojay4YeHHON CTYACHTOM CyMMbI O0aJUIOB MO JUCHUIUIMHE B 3a4ET:

51 6ann u 6onee «3aymeHo

Menee 51 6amna «HE€ 3a4YmeHOo»

Takum o0pa3zoMm, MakCMMajibHO BO3MOXHasi CyMMa OaljioB 3a BCE BHUIbl Yy4eOHOM
JESTENBHOCTU CTYJEHTA 33 CEMECTP MO IucHUIUInHe cocTaBiseT 100 6amnos.
[Tepecuer momy4yeHHOM CTYAEHTOM CYMMBI OAJIJIOB MO AUCIUILIMHE B OIICHKY (9K3aMeH):

85-100 6annos «OTIUYHOY
70 - 84 6anna «XOpOIIIOY
51 — 69 b6annos «yJIOBJIETBOPUTEIILHOY
0 - 50 6annos «HEYIOBJICTBOPUTEIHLHOY
Kon VYpPOBHHU OCBOEHUS KOMITETEHIINH
KOMIIETCHLINH, - N .
[IponBuHyTHII ba3zoBsrit [Toporossiii He ocBoensl
WHJINKATOPBI
JOCTIDKEHHUS KOMIIETCHIIUU
KOMIICTCHIIMHU «OTIIUYHO» «XOpOUIO» «yJOBJICTBOPUTEIIL | «HCYIOBIICTBOP
MAK) 1
HO» UTEIBHO
«3a4TEHO» «HE 32YTCHOY
OIIK-8 3naem na 3naem na 3naem na He 3naem
nPOOBUHYMOM oazoeom nopozoeom
) - Hay4yHbIe
yposne: ypoene: ypoene:
OCHOBBI
- HAy4HbIE MIPEAMETHOU
o - Hay4YHBIE - Hay4YHbIE pel
OCHOBBI oOiacru;
. OCHOBBI OCHOBBI
MPEeAMETHON . NPUHLHAIBI U
1aCTI- MPEAMETHO TIPEeAMETHON
0 o
’ i oOnacTu; o0Jactu; METOABL
TIPUHLAIBI U
PHHIL NPUHIUIILL U NPHHIIUIIEL U IIPOCKTHUPOBA
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METO/IbI METO/IbI METOIbI HUS y4eOHO-
HPOEKTUPOBAHUs | HPOEKTUPOBAHU | NPOEKTUPOBAHUS | BOCHMTATEIBLH
yaeOHo- 51 y4eOHo- y4eOHO- oro mpoiecca
BocmurateapHoro | BOCHHTATCIBHOL | pocrmraTespHOT npu
npolecca Inpu O HpONECCalipit | o pponecca npu peanusanuu
eam3auu
peanu3anuu p e peanuzanuu MeIarorM4ecK
. | memarormdeckoin . .
Me1aroru4ecKom eTEILHOC MeIarorMIecKom o
JIeITEIIbHOCTH B
JIEATCILHOCTH B IpemMeTHOH JEATEILHOCTH B NEATEIbHOCTH
MIPEeIMETHOM 0BIACTH MPEeIMETHOM B IIPEIMETHOM
obiactu XUMHYECKO obiactu obiactu
XUMUYECKOU TeXHOIOTHH XUMUYECKON XUMHUYECKON
TEXHOJIOTHH TEXHOJIOTHH TEXHOJIOTHH
ymeem Ha Ymeem na Ymeem na He ymeem
npPOOCUHYMOM 0azoeom ypoene: nopozoeéom
YposHe: — OCYIIECTBIIAT yposwe:
b aHaJ?III/IB — OCYHICCTBJIATH — OCYILECTBI
— OCYLICCTBJIATH a”aJInu3 SITh aHAIU3
MeJarOTHYCCKUX
aHan3 A . eaarorndyecKux e arornIecKu
CUTYaIlUH C .
I1e/Iar OrHYECKHX ° I/I}l:/[:HeHI/IeM CUTYyaIWuii ¢ X CHTyauuii ¢
CuTyaiuu ¢ P NPUMEHCHUEM NPUMEHEHUEM
CITeLIMaIbHBIX
HPUMCHCHHEM a HHHX CHeHaIbHbIX CIELAATbHBIX
CeUUaJIbHBIX ¥ . HAYYHBIX 3HAHUH, | HaydHBIX
HAyYHBIX 3HaHuii, B | 3HAHUH, B TOM o
y > B TOM 4YHCJIC B 3HAaHWM, B TOM
quClie B o
TOM YUCJIC B . HpeI[MeTHOI/I quclie B
= MPEAMETHOMN
IPEAMETHOM g A obmacTy; npeaMeTHOl
. obacru;
o0macruy; ’ IIPOEKTUPOBATH obmacru;
POEKTUPOBATH HpoeKTgPOBaTB yaeGHo- POEKTHPOBAT
. eOHo- .
yueOHO v BOCIIUTATEILHBIN b yuebHO-
BOCIUTATEIIbHbIH Bof THTATCIbHET IPOIIECC C BOCITUTATENbH
HPOIECC € OTIOpOH 1 ipomece © OIopoi Ha BI TIPOLECC C
OIIOpO Ha
Ha 3HAHUSA XUMUHU U p SHAHWS XHMUK 1 OOpOii Ha
XUMHAYECKOM SHAHUA XHMHI:I 1 XUMHUYECKON 3HAHUSA XUMUH
XUMHYECKON
TCXHOJIOT'NH TEXHOJIOTUU 1 XUMHYECKOM
TEXHOJIOTHH

TCXHOJIOT'HMH

Bnaoeem na
npPoOSUHYMOM
yposne:

— HaBBIKAMH
npodeccuoHaIbHO
it pepnexcuu Ha
OCHOBE
CTeTHaIbHBIX
HAyYHBIX 3HAHUMH;
yMEHUEM
OCYILIECTBIIATh
y4eOHO-
BOCIIMTATENbHBIN

MPOLECC C OMOPOt

Bnaoeem na
0azoeom yposne:

— HaBBIKAMHU
npogeccuoHaib
HOM pedexcuun
Ha OCHOBE
CTeTHaTbHBIX
Hay4YHBIX
3HAHUM;
YMEHHEM
OCYIIECTBIATD
yueOHo-
BOCIIUTATEIbHBI
1 mpolecc ¢

Bnadeem Ha
nopozoeom
YypOBHe:

— HaBBIKAaMH
npodeccuoHanbH
oil pediexcun Ha
OCHOBE
CIIeIHaTbHBIX
Hay4HbIX 3HAHUN;
YMEHUEM
OCYULIECTBIISATh
y4eOHO-
BOCIIUTATEIbHBIN
npouecc ¢
Onopoi Ha

He énaoeem

— HaBBIKAMH
npodeccuonan
BHOU
pedaexkcun Ha
OCHOBE
CTeIIHATEHBIX
HAyYHBIX
3HAHUM;
yYMEHHEM
OCYIIECTBIISITh
y4eOHO-
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Ha 3HAHWS XHUMUH U OIopoii Ha 3HAHUSA XUMUW U | BOCIHTATENIBH
XMUMUYECKON 3HAHUS XUMUH U XMMMYECKOM BII TIPOIIECC C
TCXHOJIOIrnn XUMHYECKOH TexHonorum ONOpoOM Ha

TEXHOJIOTUH 3HAHWS XUMUH
Y XUMHYECKOHN
TEXHOJIOTUH
IK-1 3naem na 6azoeom 3unaem na 3naem na He
yposue: fazoeom yposne: nopozoéom snaem:
yposue:

— OCYLIECTBJIATH ® CTPYKTYDY, ¢ CIPYKTYDY,

a”Haym3 cocTaB U | e CTPYKTYDY, cocTaB u

[IE€arorn4eCcKux AANAKTHICCKHUC COCTaB U | AMIAKTHYCCKHUEC

CUTYaLuii ¢ CAMHMIIBI 5 JUIAKTHICCKHUE CIMHATIBI 5

IPHMCHCHHEM HPGHMGT‘HOI/I €IMHHUIIBI 5 Hpe,Z[MeT‘HOI/I

CHELMATBHEIX obnactu; peMeTHO ob6macTy;

. ® 3aKOHOMEPHOCT | olusacTy; ® 3aKOHOMEPHOC

HAYHHBIX SHAHUM, B |y y  npusuwmst | e 3aKOHOMEpPHOCTH | TH W NPUHLHIIBI

ToM {Hene B (popMupoBanus u npuHIUIEL | GOPMUPOBAHMS

HPCIMCTHOH coziepKaHus opMupoBanus cozlepKaHus

obnacru; XUMHYCCKOTO coJiepKaHus XHUMHAYECKOTO

* IPOCKTHPOBATH 00pa3oBauus; XHMHYECKOTO 00pa3oBaHus;

yaeOHo- ® CTPYKTYpY, 00pa3oBanus; e CTPYKTYDY,

BOCIIATATEIbHBIN CoCTaB U | e CTPYKTYpY, COCTaB u

MpoIeCC ¢ OIMOPOM AANAKTHICCKHUC COCTaB U | JMJAKTHYCCKHEC

e SHAHMS XyMuy p | SMHALBL XUMHH | JIIAKTHIECKHE €IMHMIIBI

XAMMIECKOlL U XUMHUYECKOW | eMHHIBI XUMHH U | XUMUHU "

TeXHOIOIHH TEXHOJIOTUU XUMHYECKON XHMHYECKOM

TEXHOJIOTUH TEXHOJIOTHI
Ymeem na Ymeem na Ymeem na He ymeem:
npPOOGUHYmIOM bazoeom ypoene: nopozoeom
ypoene: yposne: e OCYIICCTBIATh
e OCYIECTBJIATH 0T60p yueOHOro
® OCYIIECTBIIATH or6op yuebHoro | *CCYIICCTBIATH coJepKaHus
oT6op y4eGHOro | CONEpXKaHUs  IJIs ot6op  y4eOHOTO | ;g ero

CONepIKaHMs JUIsL ero | ero peanuzauuy p | COACPKAHIL A | peanyzanuu B

peanuzanuu B | PasIHMYHBIX Cro peAMsaliin B | pasygpix

pasnmuuHbIX  (opmax | popmax PasTHIHBIX popmax

00yueHus B | 0OyueHus p | Popmax  obyuenns | ogyyenus B

COOTBETCTBUU ¢ | coorBercTBUM ¢ | B COOTBCTCTBUM C | coorercrBun C

TpeGOBaHUAMU TpeGOBaHUAMU TpeboBaHUAMH TpeOGOBAHUAMU

®rOC 00 wu|®roc 00 u|®IOC 00 wieroc 00 wu

BO3PACTHBIMU BO3PACTHBIMU BO3PACTHRIMA BO3PACTHBIMU

0COOEHHOCTAMU ocobennoctsvu | OCOOCHHOCTAMI 0COGEHHOCTAMHU

YUaLIUXCS; ydammxcs; yHarmxces, ydammxcs;

e pa3pabaTbIBaTh e pa3pabaTLIBaTh *paspadarbiBath e pa3pabaTbIBar

pasnuuHble  (OPMBI | PA3IHYHbIC pasIMHbie QOPMBL | pazpumgie

yueOHBIX  3aHATHI, | OPMBI Y4EOHBIX YHEOHBIX 3aHATHH, | (hopmpr

IIPUMEHSTh METOJIbI, | 3aHSTHI, HPAMCHATDH y4eOHBIX

HPUEMBI ¥ | TIPUMEHSTH METOMBL, HPUEMBL U | 3apg1Hif,

TEXHOJIOTHUH MeTOJBI, TIpHeMpl | CXHOTOTHH HPUMEHSTh

oOydeHus, B TOM | H  TCXHOJOTHH 00ydeHus, B TOM | veronp,

gpICcIe oOydeHus, B ToM | HCIC pUeMBbI "

HH(OPMALMOHHbIE qucIie MHOOPMALHMORHEIE | exponorim

MH(OPMALIMOHHBI oOyueHus, B
e TOM uycIe
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WHPOPMAITMOHH
ble
Bnaoeem na Bnaoeem na Bnaoeem na He énaoeem:
nPOOBUHYHIOM 0azo060Mm yposHe: | nopozoeom yposHe:
yposne: e METOIUKAMHU
e METOIUKAMHU e METOIUKAMHU otoopa
e METOJIUKAMH orbopa y4eOHOro | oréopa y4eOHOro | y4eOHOro
orbopa  yd4eGHOro | COIACPKAHHUSA B | COAEPXKAHUS B | cooep)XaHUsI B
CoZIepXKaHUs B | COOTBETCTBUH C | COOTBETCTBUH C | COOTBETCTBHH C
COOTBETCTBUH ¢ | TpeOoBaHUAMU TpeOOBaHUSIMU TpeOOBaHUSIMU
TpeOOBaHUIMU drocC 00; dIrocC 00; dI'oC 00;
OI'oC 00; ® HABBIKAMU e HaBBIKAMU e HaBBIKAMU
e HaBBIKAMU pa3paboTKu pa3paboTKu pa3paboTku
pa3paboTku pasiu4HbIX GOpPM | pasnu4HbIX  (HopM | PasTHYHBIX
pasiuuHblXx  (opMm | YIEOHBIX y4eOHbIX 3aHATHH; | GOPM y4eOHBIX
Y4eOHBIX 3aHTHIA, 3aHATHUH; e METOJAaMHU, 3aHATHUI;
e METOIaMH, e METOJIaMH, preMamMu U | ® MeToaMH,
preMaMu W | IpueMaMu U | TEXHOJOTUAMHU npueMaMu u
TEXHOJIOTHSIMH TEXHOJIOTHSIMH o0ydYeHHs, B TOM | TEXHOJIOTHSIMH
o0y4eHus, B TOM | OOYYEHHs, B TOM | YHCIIE o0y4eHwus, B
qucie qucie UH(POPMAITMOHHBIM | TOM qucie
UHPOPMALMOHHBIMU | MH(OOPMALMOHHEL | H WH(OPMAITMOHH
MU bIMH

3.1. TumoBble KOHTPOJbHbIe 3aJaHUsl WJIH HHbIE MaTepHaJbl,
Heo0XoauMBbIe /JIS OWEHKHM 3HAaHMHd, yMEHHH, HABBIKOB M (MJIM) ONbITA
NeSITeJIbHOCTH, XaPAKTEePU3YIOIIUX 3Tanbl (GOPpMUPOBAHMS KOMIETEHIUI B
npoiecce 0CBOEHUs1 00Pa30BaATeJIbHON MPOTrPaMMbI

3agaHuda AJisl HTOrOBOI aTTeCTAIlNHI

XuMu4yeckasi TEXHOJIOTHsI

Ctporoe noHsitue XUMH4Y€CKOH TEXHOJOTHHU — 3TO:

1) oTpaciib NPOMBIILICHHOCTH; 3) cmocob Mpor3BOICTRA;

2) Hayka; 4) wmeron mepepabOTKK BEIIECTB.

IMocJienoBaTeIbHOCTH MPOIECCOB IeJIEHATIPABJICHHOI MePepadoTKH ChIPbS B MPOAYKT — 3TO:

1) XUMUYCCKOC MMPOU3BOACTBO, 3) XHMHUKO-TEXHOJIOTHYCCKUI Ipo1uecc,

2) XHMHKO-TEXHOJIOTHUYECKasi CHCTEMA; 4) XUMHUYECKas TEXHOJIOTHSI.

CoOBOKYNHOCTHL MPOLECCOB U OMNepanuii, OCyllecTBJAsSeMbIX B MAaNIMHAX W anmaparax M
NMpeIHAa3HAYEHHBIX /51 MePepadoTKU ChIPbsl MyTeM XMMHYECKUX MpeBpalleHuii B He0OX0auMbIe
MPOAYKTHI, — ITO:

1) XuMHYECKOE MPOU3BOCTBO; 3) XHUMHKO-TEXHOJOTHUYESCKHIA MPOIIECC;

2) XHUMHKO-TCXHOJIOTHYCCKaA CUCTEMA, 4) XUMHUUYCCKas TCXHOJOI'HAA.

Kakne npon3BocTBa OTHOCATCSI K HEOPTAHMYECKOH XMMHYECKOH TeXHOJIOrnn?

1) BBICOKOMOJIEKYJISIPHBIX COCTUHCHH; 2) cTekia, KEepaMUKH, BSOKYLINX
MaTepHaoB;
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3) TpoayKTOB u3 TIPUPOTHBIX 5) MuHEpaIbHBIX KHCIIOT, MIETI04ei, Coei;

JIEBOIOPOJIOB;
yr JIOpOZOB; 6) aMHHOKHCIIOT, (hepMeHTOB,

4) peaKux MeTalIoB; AHTUOMOTHKOB,

Kakmue MPOU3BOACTBA OTHOCSATCS K oprannquRoﬁ XHMHYECKOH TEXHOJIOTu?

1) BBICOKOMOJIEKYIJISIPHBIX COCTUHEHHIA; 4) mpoIyKTOB u3 IIPUPOIHBIX
TJICBOIOPOIOB;
2) crekna, KEepaMHUKH, BSKYIIUX y HAOPOIOB,

MaTepHUaoB; 5) MuUHEpaNbHBIX KHCIIOT, IIENI0oYeH, COMeH;

3) pemKHx METajIoB; 6) aMHHOKHCIIOT, (hepMeHTOB,
AHTHOMOTHKOB

COBOKyHHI)Iﬁ XHMHMKO-TEXHOJIOTHYECKHH npouecCe BRKIKNYAET OCHOBHBIE ITPOLECCHI:

1) xumunveckue; 4) MexaHWYECKHE U THIPOMEXaHUICCKHUE;
2) DHEpPreTHYeCKue, 5) ynpaBieHus.
3) Tem00OMeHHBIE M MACCOOOMEHHEIE,

B XHUMHUYECKOM MMpOU3BOACTBE KpoMme OCHOBHBIX nmpoieccoB COBOKYITHOI'O XUMMUKO-
TEXHOJOI'HY€CKOro nmpomecca oCymeCTBJIAsAITCH MPOUECCHI:

1) mexaHuueckue u 4)  ynpaBiieHHS;

THAPOMEXAaHNYICCKUC, 5) XEMHIECKHE
2) DHEpPreTHYECKHE,

3) MaccooOMEHHEIE;

BeIIIeCTBa, oﬁ.ﬂanamume IHEPIreTUYCCKUM MOTCHIHAJTIOM U ABJISAIOIUECS MO0OOYHBIMHU MNPOAYKTAMHM
ACATECJIbHOCTH Y€/10BE€KA, — I3TO0 HCTOYHUKHU IHCPIrUHU:

1) JIOTIOJTHUTEITBHBIE; 3) HEHCITOJIb3yEMBIC;

2) BTOPUYHEIE; 4) 0e3B0O3BpATHO TepsieMbIE.
CoOBOKYNMHOCTH OTXO/IOB NMPOU3BOJACTBA W MOTPeOGJIeHHUsl, MPUTOAHBIX B Ka4eCTBE OCHOBHOTO WJIM
BCIIOMOTaTeJIbHOTO ChIPbSI [IJIs1 BBIITYCKA IleJIeBO#i MPOIYKIINHU, — 3TO MaTepHAJIbHbIE Pecypchl:

1) mnepBuuHbIE; 3) HCXOMHEIE;
2) OCHOBHEIE, 4) BTOpHYHBIE;

K BTopnunbIM 3HepreTudeckum pecypcam (BIP) orHocurcs 3neprus:

1) oTxoAsmmMx ra3oB, pabOYMX TENI CHCTEM OXJIaXKICHHUS;
2) oTpabOTaHHOTO Iapa 1 ropsueii BOIbI;

3) momyTHO BhIPAOATHIBAEMOrO Mapa U HArPEBACMOM BOJIBI;
4) cKUTaHus MPUPOIHOTO ra3a u Topda;

5) cXWraHus KaMEHHOTO YTIIS ¥ JPEBECHHBL,

6) W30BITOYHOTO JIaBJICHHS.
Ecim B XHMHMYeCKOM NPOM3BOACTBE PANMOHAJIBHO MCHOJB3YIOTCS BCe KOMIIOHEHTBHI CHIPbSl M

JHEPIud U HE HAPYIIAETCH IKOJOTHIE€CKO€ PAaBHOBECHUE, TO UCITOJIb3yeMasd TEXHOJIOTI'USA:

1) ynyuienHasi; 4) wMano3arpaTHasi;
2) MajoOTXOIHAS; 5) SHEpProTeXHOIOTHYECKAS;
3) Oe3oTxomHas; 6) pecypcosHeprocoeperaromas.
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Xumuueckoe IPOU3BOJICTBO, BpPE€IHbLIEC MOCJHCACTBUA JC€ATCILHOCTH KOTOPOro HE MNPEBLIIAIOT
YPOBHSI, TONYCTHMOr0 CAHHTAPHBIMH HOPMAMH, HO 4YacTh ChIPpbSl H MATEPHAJIOB NEPEXOIUT B
0TXO0/Ibl, — 3TO MPOU3BOJACTBO:

1) MamooTXOIHOE; 3) BTOpHUHOE;

2) 6e30TX0aHOE; 4) HeucnpasHoe.

Yem oTiIMUYAETCS TEXHOJOTHYECKAsI cXeMa MMpou3BOACTBA OT 3Hepr0-TeXHOJIOFH‘leCKOﬁ?

1) mnpucyTCTBHEM TEIUIOOOMEHHOM aImaparypel;

2) TPOU3BOJCTBOM 3HEPTUH ISl COCETHUX 3aBOJIOB;

3) HaIUYMeM PHEPreTHYECKOro y3Ia;

4) HalIMYUeM OYHCTHBIX COOPYKCHHI,

5) peanu3zanuei NpUEMOB pereHepaluy U PeKynepaluy Teria U SHEPTUH;

6) aBTOHOMHOCTBIO IO IEKTPOIHEPTHH.
XHMHKO-TEXHOJIOTHYECKAs] CHCTeMAa, MO3BOJSIIOIIAS HA OJHOM O00OPY/I0BAHMH TOC/Ie HEKOTOPBIX

H3MeHEeHUI KOMIIOHOBKH oﬁopy[mBalmﬂ U PEKUMHBIX IMAPAaMETPOB PEATIN30BATL Pa3/IMIHbIE XUMUKO-
TEXHOJOIHYIECKHUE IPOLECChI, HA3bIBACTCH:

1) wHeympasisemas; 3) mnepecrpanBaemas;

2) KOMIUICKCHAS, 4) mnepeobopyaoBaHHASL.
Ecin npu J00yCTHMBIX H3MEHEHHSX YCJAOBHH XMMHKO-TE€XHOJIOTHYECKOr0 MpoIecca ero
MOKAa3aTeIH COXPAHMIOTCH B 33/[aHHBIX Mpeleaax, TO XHMHKO-TEXHOJIOIHYeCcKasi CHCTeMa
Ha3bIBAETCH:

1) ynpaBnsieMoii; 4) aKTHBHOW;
2) HEYYBCTBUTEIBHOM; 5) aBTOHOMHOM.
3) ycroiumnBoi;
Cpennee BpeMsi (GYHKIIMOHHMPOBAHMSI XHMHKO-TEXHOJIOTMYECKOil CHCTEMBbI MEXKIY OTKa3aMH ee
3JIEMEHTOB WJIH YHCJI0 OTKA30B, WJIH 0011iee BpeMsi MPOCTOsI 32 JAHHBIH MePHOI — 3TO MOKA3aTeNIH:
1) wHagexHOCTH; 3) ympaBisemMocCTH;

2) YCTOIYMBOCTH; 4) peaKkTUBHOCTH.

XuMHuyeckne MpOU3BOACTBA, B KOTOPLIX IleﬁCTBleT 3aMKHYTBIE€ CUCTEMbI BOI[OCHaﬁ)KeHI/IH 0e3
c6p0ca CTOYHBIX BOJA B BOJI0€MbI, HA3bIBAKOTCH:

1) Ge3BOAHBIMU; 3) 0ecCTOYHBIMHU;

2) UUKIMYECKHMHU; 4) 0e30TXOIHBIMH.

PaCXOILHLle K03(b(l)l/llll/leHTl)I XapaKTepPU3yOT pacxol CbIpbs HA €AUHUILY:

1) maccel MOGOYHOTO MPOIYKTA; 4) obbeMa 1eTIeBOro MPOIAYKTa,;
2) 06BeMa TOGOYHOTO MPOMYKTa; 5) MJIOTHOCTH IETEBOTO MPOAYKTa;
3) Macchl 1IeJIEBOTO MPOIYKTA; 6) Mot IPOYyKTA.

YcranoBure cooTBeTcTBHE (YHKIHMOHAIBHOTO JJIEMEHTa € ero o0o03HaueHHWeM (HOMEpPOM) B
CTPYKTYpe XMMHUYECKOro MPOoU3BOCTBA
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OCHOBHOHN

DHeprus Boma  Vipapnenme COTXOTEL
R . ¥
A) BblENCHHE OCHOBHOTO NPOAYKTA,; E) xummueckas nepepaboTKa CHIPbS;
B) cammTapHas oumcTka W yTHIM3ALHA F) sHeprernueckas cucrema;
OTXO/JIOB;

G) cucrema ynpapieHus.
C) moaroToBKa CHIPHS;

D) BomomoaroToBka;

CoBOKYIIHOCTh OCHOBHBIX HapamMeTpoB (()aKTOpPOB), BJIMSIMIMX HA HHTEHCUBHOCTH PadOTbI

almapara, Ha3bIBa€TCsl PEKUMOM:

1) onruMaIbHBIM; 4) HUHKCHEPHBIM;
2) TEXHOJIOTHYECKHUM; 5) 3amaHHBIM.
3) TeIIOBHIM;

MaTepl/IaJILHbIﬁ 0aj1aHC XHUMHKO-TEXHOJIOTHYeCKOTI0 nmpoiecca CoCTaB/JIsA€TCH HA OCHOBE 3aKOHA:

1) coxpaHeHMs MAacCHI BEIIECTBA M C YIETOM CTEXHOMETPUIECKMX COOTHOIICHHIA;
2) COXpaHEHHsS SHEPTUH U C YIETOM CTEXHMOMETPHUCCKUX COOTHOIICHHUH;
3) IeHCTBYIONIMX MACC M C YUETOM CTEXHOMETPUIECKHUX COOTHONICHHMIA.
TenJioBo# 6aTaHC XUMHKO-TEXHOJOTHYECKOT0 MPOoIecca COCTABIAETCS HA OCHOBE 3AKOHOB:
1) coxpaHeHHs MacChl BEIECTBA; 4) nedCTBYIOIINX Mace;
2) COXpaHEHHUs SHEPTUH; 5) SKBHBaJCHTOB.

3) COXpaHCHUA MaccChbI BCIICCTBA n
SHEPIUu,

Kaxkue oTx0oab1 MOTYT OBITH B XHMHY€CKOM NMPOU3BOACTBE?
1) wmarepuanbHbIC; 3) DHepreTUyecKue;

2) TeIUIOBHIC; 4) BemecTBa.
MoryT Jit 6bITH OTX0/IbI B 6€30TX0THOM MPOU3BOACTBE?

1) wer; 3) HEBO3MOXKHBI;
2) na; 4) o00s13aTenbHO OYAYT.
IIpon3BoACTBO CEpHON KHUCIOTHI
YkaxkuTe cnocodbl yBeJu4eHUsl paBHOBecHOTo npeBpaienus SO; B SO;:
1) yBenmuenne KoHueHTpanuu SO, Ipu NOCTOSTHHON KoHIeHTpanuu Oy;
2) ymeHbleHHE KOHLEeHTpauuu SO, pyu NOCTOSHHON KoHIeHTpauun Oy;
3) yBenWUeHUE JaBJICHIS;

4) yBenu4yeHne TeMIEepaTyphl;
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5) yMEeHbIIICHHE TeMIIePaTyPhl;
6) Be1BoA SO3 M3 ra30BOi CMECH.

BI:I6paTI: COUYCTAHUC IMPABUIIbHBIX OTBETOB!

1)1,2,7: 2)1,3,4,6; 3)1,3,56; 4)3,5 5)3,4,6 6)2 3,5,6.

Kak Bausier yBejn4yeHMe HCXO0JAHOH KoOHUeHTpauuu SO, Ha PABHOBECHYIO CTeleHb

npespaiienns SO, B SO; npu moctosiHHoM cooTHomeHun 0,:50,7
1) npoXOoaWT Yepe3 MaKCUMYM; 4) yBeIMYHBACTCS;

2) yMEHbIIACTCS; 5) mpoxoauT Yyepe3 MUHUMYM.

3) He BiHET;

Kak u3MeHsieTcsi KOHCTAaHTa paBHOBecHsl peakuuu oxkucjeHuss SO; ¢ yBeJnMyeHHEM

TemMneparypbi?
1) yBenuuuBaercs; 3) MPOXOIHT Yepe3 MAaKCHMYM;
2) 3aBUCHT OT TEIUIOBOTO pEeXHMa B 4) TpOXOIUT Yepe3 MUHUMYM;
peakTope;

5) ymeHbmaercs.
Kak usMmensiercsi daxkruueckasi creneHb mnpespaumenuss SO, ¢ yBeJHYeHHEeM TeMIepapbl NpH

MOCTOSTHHOM BPEMEHU KOHTAKTa T?

1) cumxaercs; 3) MPOXOIMT Yepe3 MUHUMYM;
2) BO3pacTacr; 4) TPOXOIUT Yepe3 MAKCUMYM;

5) xapaxTep M3MEHEHUs OLPEEIIIeTCs] MOAECIBIO PEaKTopa.

Ykaxkute cnocodbl yBeJU4YeHNS CKOPOCTH KOHTAKTHOr0 okucjeHus SO;:
1) yBenuueHue AaBICHUS, 5) momuepxaHue TEeMIIepaTypsl Ha

OIIPENEIIEHHOM YPOBHE;
2) CHWKEHHE JIaBICHHS; pea M ’

6) yBemuuenue koHueHTpauu SO,;
3) yBenuYeHHE TEMIEPaTypBbI. )y HenTpat 2

7) yBennuenue koHIeHTpauu Oy;
4) CHWKEHHE TeMIIEPaTyphl, )y HerTpan 2

8) yBenuuenue koureHTpamnuu SOs.

Kakue nannbie HeoOXoquMBbl Jisl onpeeeHUsi HE00X0AMMOro 00beMa KaTajau3aropa B

KOHTAKTHOM annapare?
1) npon3BOANTENBHOCTD ANapara; 5) KOHLIEHTpaLus pearcHToB;
2) COMPOTHUBIICHHE CJIOS KaTaJIN3aTopa; 6) 3aaHHAs CTETICHD MTPEBPAIICHNUS;
3) CKOpPOCTb XUMHYECKOW peaKIH; 7) creneHp NPUOIKEHHS PEXUMA K JIMHUH

OIITUMAaJbHBIX TEMIIEPATYP.
4) akTHUBHOCTP KaTajau3aTopa;

Br1Opath coueraHue npaBUIIbHBIX OTBETOB:
1)1,3,4,5,6; 2)1,2,4; 3)2,3,6; 4)1,2,4,56; 5)2,4,6,7; 6)1,2,4,5,6,7.

Kakue nmokxa3zartenu mpouecca okuciaeHusi SO, MOryT ObITh YJy4llleHbl, ecJd Mpouecce
OyJeT MpoTeKAaTh B ONTUMAJbHOM TEMIIEPATYPHOM PeKMMe NMPH 3aJaHHOM BPpeMEHHU PAKIUM T ?
1) crenens npeppatienus SO, B SOs; 4) TOpPOIOIKUTETHHOCTh CpPOKa  CITYXKOBI

KaTaJn3aTopa;
2) ckopocTh mporiecca okucieHus SOy; pa;

5) Ka4ecTBO MOIy4aeMOro MPOAYKTa.
3) TeIoBblE MOTEPU B OKPYKAIOIILYIO

cpeny;
Br1Opath coueraHue npaBHIIbHBIX OTBETOB:
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1)1,3,4; 2)4,5; 3)1,2; 4)2,4,5 5)1,4,5 6)1

Kak Bausier yBeguuyeHue KoHueHTpamuum SO; B HCXO0JHOM ra3e Ha H3MeHEHUe

TeMIePaTypshl B ¢J10€e KATAIN3ATOPA B ainadaTHUYeCKOM mporecce?
1) Temmneparypa yMeHbIIACTCS;

2) TeMIepaTrypa OCTaeTCsi OCTOSIHHOM;
3) 3aBHCHMOCTH TEMIIEPATYPbI OT KOHIICHTPAIIUH IPOXOAUT YePe3 MAKCUMYM;
4) TtemmepaTypa yBeIHMIHBACTCS;

5) 3aBUCUMOCTDH TECMIICPATYPhI OT KOHIECHTPAIIUXU NPOXOAUT YCPE3 MUHUMYM.
Kakoii PE€KRUM pEATU3YETCHA B peaKHHOHHOﬁ 30HE€ IMOJJIOYHOI'0 KOHTAKTHOI'0 ammapara ¢

HEMOABHKHBIM CJI0eM KaTajau3aTopa aJjsi okucienus SO; B SO3?
1) wWaeaTbHOTO BHITECHCHHUS, M30TEPMHUUCCKHIA;

2) wuIeambHOrO CMEIIEHHs, aInabaTHIECKHUiA;
3) HACATBLHOTrO CMENICHHS, TIOJTUTPOITUICCKHUIA;
4) wumeanbHOrO CMEIICHHUS, N30TEPMHUUYECKH;

5) wumeambHOrO BHITECHEHHMS, aquabaTHIECKHI.
Iloyemy B MHOTOC/IOHHOM KOHTAKTHOM amnmapare 00béM KaTaju3aTopa yBeJIUYMBAETCS B

Ka:KJ0M CcJIoe 1o X0y raza?
1) o5T10 ompexaessieTcss KOHCTPYKTHBHBIME COOOPaKCHUIMU;

2) 3TO OmpeessieTCs yCIOBUAMH TEIUIOOOMEHa;
3) 3TO CBS3aHO C YMEHBILICHUEM CKOPOCTH PEAKIMHU 110 CIIOSIM M3-32 CHU)KEHHUSI KOHIICHTPALIHIA;
4) 3TO0 onpenesseTcs THAPOANHAMUYECKIM PacueToM;

5) 5TO 3aBUCHUT OT aKTHBHOCTH KaTalnu3aTopa.
Kakoe makcumanbHoe comep:xxanue SO, B razoBoii cMecu MoO:KeT ObITh MOJY4YeHO NpH

C/KHTaHUM cepbl B KUCJIOpoae Bo3ayxa?
1) 100%; 2)21%; 3)16%; 4)79%; 5)8,2%.

6.1.27. B cxeme peaktopa okucieHust SO, B SO; B IPOU3BOJICTBE CEPHOU KUCIOTHI

YCTaHOBHUTE COOTBETCTBHE HOMEPA DJIEMEHTA PEAKTOpPa €ro HANMEHOBAHUIO:
clio xoier; Pammra;

CMECUTEND;
CJION KaTaun3aTopa;

MMPOMCEIKYTOYHBIC TCHJ'IOO6MCHHI/IKI/I;

CJION aKTHBHPOBAHHOTO YTJIS;
BHEIIHUI TENII000OMEHHUK.
[IponsBoacTBO amMMEaKa

YcraHnoBure NpaBWIBHYIO MNOCJA€A0BATEIbHOCTD npeBpameHm“d B XHUMHYECKOH cXeMe CHHTe3a

aMMHaKa:

1) 3H,+ N, =2NHj; 3) CH,+H,0=CO + 3H,
2) CO + Hzo = COZ + H2
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Kak u3meHsieTcsi paBHOBeCHOE COJep:KaHHEe AMMHAKA TPH MOHUKEHUH TEeMIEPaTypbl U
NMOBBILIEHUM TaBJjeHus B peakuuu N, + 3H, < 2NH; + Q?
1) yBenmuuuBaercs; 3) cHmxaeTcs;

2) He U3MEHAETCS, 4) TpPOXOIMT Yepe3 MAaKCHMYM.

]_IJIH MOJHOTHI HMCHOJbB30BAHUSA aSOTOBOI{OpOIIHOﬁ cMeCH B TEXHOJIOTHYECKOH cXxeme

CHHTE3a aMMHAKA IPUMEHSIOT:
1) cucremy MOCJIEJ0BATEILHOCTH 3) UWHTCHCHUBHBIN OTBOJ TEIUIA PEAKILIUH;

PEAKTOPOB, 4) n006aBKy HHEPTHBIX Ta30B.
2) peuwuki,

B kakoM HampaBiieHUHU cJiefyeT U3MEHSATH AaBJieHne P, Temneparypy T, KOHIEeHTPaUHIo
pearupyiommx BelllecTB B CHHTe3e¢ aMMHAKAa, YTOObI paBHOBeCHE PeaKUHU CABUHYTH B CTOPOHY

o0pa3oBaHus 1eJIeBOro NpoayKra?
1) T yBenu4uth, P yMEHBIINTB, TIPOLIECC BECTH NpH H30bITKE Hy;

2) T yBenuuuth, P yMEHBIINTB, POIIECC BECTH MPH H30bITKE Ny;

3) T ymenbiuTh, P ymMeHbuTh, cootHotrenune Hy: N, — crexuomerpudeckoe;
4) T ymeHbluTh, P yBenuuuts, mporecc Bectu npu n3odsitke Hy;

5) T ymenbimts, P yBemuunts, cootHomenne Hy: N, — ctexuomerpudeckoe;

6) T ymeHbmnth, P aTMochepHOe, IPUMEHHUTH KaTalu3aTop.

Kakue MEpPONpPUATUA MOIYyT Ccnoco0CTBOBATH peajqu3alui KOHHENUHMHM MHHUMHU3ALUH

0TXO/10B B IPOM3BO/JCTBE aMMHaKa?
1) mnprMeHeHHe aKTUBHBIX KaTan3aTOpPOB;

2) HCIOJIB30BAHUE MTOJIHOI'O pECHUKIIA,

3) wucnoab3oBaHue HPAKIHOHHOTO
penuKa;

4) ymeHblIeHHE 00bEMA TIPOTYBOYHBIX
rasos.



Kakne MEpPONPUATUA MOTYT CIoco0CTBOBAThH peaindali KOHUENIHUU ONTUMAJIBLHOI0

HCI0JIb30BaHMsl 000PYy/10BaHMS B MPOU3BOJICTBE aMMHUAKa?

1)

2)

3)
4)
5)
6)

yBEJTHUCHUE TEMIIEPATYPhl TOMOYHBIX TA30B B TPyOUaTO# Me4r KOHBEPCHH METaHa, TEM CaMbIM
YBEIUYCHHE CKOPOCTH TIPEBpAIICHUS M, COOTBETCTBEHHO, YMCHBIICHHE pPa3MEpOB 3TOTO
peakTopa;

3aMEHa HEKOTOPBIX PEAKTOPOB C TOPU3OHTAIBHBIM PACIONOXKCHHUEM KaTajau3aropa Ha
paauambHBIE amImapaThl;

YMEHBUICHUEC JUaME€Tpa U TOJIUHBI CTCHKW KOHTAKTHOI'O arirapara,

3aMC€HAa aMMHUAYHOT'O KOHACHCATOpa Ha BO3,E[yIHHI)II>'I TCHJ’IOO6MGHHI/IK;

COBMCIICHUC MMPOLICCCOB KOHBCPCHUU IPUPOAHOI'O ra3a 1 OKCUJa yriiepoJa B OJHOM aIiraparte;
HCKIIFOYEHHE W3 TEXHOJOTMYECKOHM CXEeMbl OTACICHMS BBIICICHUS IUOKCHIA yriepoaa wus3s

KOHBEPTHUPOBAHHOTO Ta3a.

Kakue MEPOIIPUATUA MOI'YT CIoco0CTBOBAThH peaju3allui KOHICIIUHA 3(l)(l)eKTl/IBHOFO

HUCII0JIB30BAHUS JHEPIETUIECCKUX PECYPCOB B IPOU3BOACTBE amMMmuaka?

1)
2)

3)
4)
5)

1)
2)
3)
4)
5)
6)

Tepexo;] Ha YHEPTOTEXHOJIOTHIECKYIO CXEMY;

WCTIONb30BaHNE B KadecTBE TEIUIOHOCHUTENS BOJISHOTO Iapa BMECTO NPHUPOAHOTO Ta3a B
otrnencHuu KoHBepcuu CHy;

CHIDKCHHE JIaBJICHUS BO BCEX OTICIICHUSAX;
yMmeHbIneHue npousBogutensHoctd XTC;

HCIIOJIb30BaHUEC pagruaIbHBIX PEAKTOPOB BMECTO aKCHAJIbHBIX.

Kakue meponpusiTusi MOIyT ClIOCOOCTBOBATH CHUKEHHIO Ce0eCTOUMOCTH AMMHMAKa?
CHMIKCHHUEC JaBJICHHA BO BCCX OTACICHHUAX,

YBEJIHYEHNE MTPOU3BOAUTEIBHOCTH XTC;

HCTOJIb30BaHHUE PAZHATIbHBIX PEAKTOPOB BMECTO aKCHAIBHBIX;

OTKa3 OT OTJEJIEHUS] OYMCTKH MTPUPOJTHOTO Ta3a;

nckmodeHne u3 XTC oraeneHus BeIAEIEHU TUOKCHIA YIIIEpOJa U3 KOHBEPTUPOBAHHOTO ra3a;

CHIDKEHHE Ta30BOM HArpy3KH1 Ha KOJIOHHY CHUHTE3a aMMHAKa IIyTEM OTKa3a OT PCLUKIIA.

IIpou3BoaCTBO A30THOM KHCJI0THI

B ¢pyHkuuoHaabHOI cxeMe NPOU3BOACTBA Pa30aBJIeHHOM a30THON KHCJI0THI U3 aMMHAaKa

2z
HO R
Bosavx I' g
é‘ K
1 2 3 4
é.
Adviiag
lHNO 3

YCTAaHOBUTEC COOTBCTCTBUC IMOPAAKOBOIO HOMEPA HAa CXEME CTAAUAM IPOoLeCCa, TIOUMMCHOBAHHBIM HUKEC:

A) OYHMCTKAa HUTPO3HBIX I'a30B;

B) skcrpakims okcria a3ora;

C) okucreHre aMMHaKa;
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D) okucneHue okcuaa a3oTa 10 AUOKCH/IA;
E) oxmaxmeHue HUTPO3HOTO rasa;

F) ancopbuus nuokcuaa azora;Kak BiiMsieT MOHMKeHHE TeMIIepaTyphbl HA Mpolecc adCoOpoOIMU OKCH/IOB
a30Ta BOAO¥?

1) He OKa3bIBACT BIMSHHUS,
2) yBeJMYMBAET CTENEHb a0COPOIHY;

3) cHmKaeT cTerneHs abcopOInH.
OxucieHne aMMHaKa HA KATaJU3aTope NMPOTeKaeT B 00/1aCTH: KHHETHYESCKO;
1) BuyTpenHei quddysum;
2) BHewHel qupdy3un.
IMoyeMy KOHIEHTpAIMsA AMMHAKA B MCXOAHOI CMeCH B MPOU3BOJCTBE a30THON KHCJIOTHI

He npeBbimaet 11 06.%?
1) Oymer mpeBEIIIEH TPeIeT B3PHIBOOEC30MACHOCTH;

2) YMCHBIIUTCS MaKCUMalbHas (PaBHOBECHAS) CTETICHD TPEBPAIIICHHS;

3) Karanuszatop JAe3aKTHUBHPYETCS MPH BBICOKOM KoHIeHTparmu NHa;

4) crnoii katanu3aTopa rneperpeeTcs;

5) OyzaeT HEJOCTATOYHO KUCIOPO/A ISl MONHOTo OKucieHus: NHs.
Kaxoii maccoBoii konuenTpauuu coorsercrayer 10 06.% NH; B Bo3ayxe?

1)6,2; 2)10,0; 3)8,7; 4)12,0.

Kakoii TeMmepaTypHblii pexuM peaju3yercsi B IIpolecce OKHMCICHHS aMMHAKAa Ha

IJIATHHOBOM KaTaJu3aTope B KOHTAKTHOM amnmapare?
1) HM30TepMHUYECKHIA;

2) angmabaThvecKkuii C IMOCEIOBATEILHEIM TIOBBIIIEHHEM TEMIIEPATyphl PEaKIIMOHHOW CMECH IO
MEpE YBEIIMUYECHHUSI CTENIEHU ITPEBPAILCHHS;

3) NONUTEPMUYECKHIA C OTBOJIOM TEILIa;
4) NOJUTEPMHUYECKHUIA C TOIBOJOM TEILIa;
5) aauabaruueckuii ¢ H30TEpMHEEHi B CJI0€ CETOK.

Kak u3meHuTcs1 crenenb okuciaenns okcuaa azora NO B peaknuu NO + 0,50, - NO,; -
AH nipu noBbIIEHUH TeMIEPATYPbI?
1) yBemuuurcs;

2) YMEHBIIUTCS;

3) He U3MEHHUTCH.
Ipu aécopoumu quokcuaa azora Boaoii INO; + H,O = 2HNO; + NO oopa3syercsi okcu
azora NO. Kak npoucxoaur ero nepepadorka B Npou3BOACTBE A30THOI KHCJIOTHI?
1) BbIOpachIBaETCS C OTXOMASAIINMHE ra3aMu;

2) BO3BpalIaeTcs Ha HOBTOPHOE OKMCICHHE (PELIUKII);

3) okwuciseTcs B OKUCIMTEIbHOM peakTope 10 NO, W HampapisieTcs Ha CIEHYIOIIYyI0 CTYIEHb
ancopOoIuu;

4) oKuCIIeTCS MKy CTYIEHsIMH (Tapenkamu) B abcopoepe;

5) yTHIH3HPYETCs C MOJYyYeHUEM JOMOTHUTEIBHOTO MPOIYKTA.
W3 kakux cooOpakeHWii BLIOMPAIOT [JaBJjieHHe BbIllle aTMOC(epHOr0 B NMPOU3BOACTBE a30THOI

KHCJIOTBI?
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1) g yBenudeHus oOIIEH CKOPOCTH OKUCICHHS aMMHAKa;

2) s JOCTHKEHHS MAaKCUMAIbHON CKOPOCTH OKHCIICHUSI aMMHaKa B OKCHJT a30Ta;
3) A7 yBeTHUEHHS CKOPOCTH abCOpOIMY THOKCHIA a30Ta,;

4) s MONyYeHHST MaKCHUMATbHOU CEJICKTHBHOCTH 11O OKCHTY a30Ta;

5) i CHMKEHHS MOTEPh TUIATHHOM/I0B, YHOCHMBIX Ta30BOM PEAKIIMOHHOW CMECBIO C KaTain3aropa
IIPU BBICOKOU TEMIIEPATYPE.

6) IJI1 YMCHBIICHU A Fa6apI/ITOB TEXHOJIOTMYCCKHUX alllapaToB.
Kak BiusieT cOOTHOIIEHHE 02 . NH3 B aMMHa‘IHO—BOZﬂIyIHHOﬁ CMECH Ha BbBIX0J OKCHIA

azora?
1) He BIUSCT HA BBIXO/;

2) C YyBEIMYEHHEM COJCPKAHUS KHCIOPOJa MPOTHB CTEXHOMETPHU BBIXOJ OKCHIA a30Ta
YBEITMYNBACTCS,

3) orkionenue cootHomeHns O, : NH; 0T cTexrmoMeTpruecKoro Bceraa yMeHbIa-eT BBIX0 OKCHIA
a30Ta;

4) mnosbimenue cojepkannst NH; MpOTHB CTEXHOMETPHH YBEJTMIMBACT BHIXOJI OKCH/IA a30Ta,;

5) ymensrnenue comepxannst NHz Ha BX0JI1e TPOTHB CTEXMOMETPHH MOBBINIAET BEIXO OKCH/IA a30Ta.
Kakue nannpie He00X01UMO HMETH VIS PACY€eTa BHIX0/1a OKCU/IA a30Ta?

1) KOHIICHTpAIIMIO aMMHAaKa Ha BXOJIE M BBIXOJIC;

2) KOHIICHTPAII{IO aMMHaKa Ha BXOJIC U OKCH/Ia a30Ta Ha BBIXOJIC;

3) KOHIIEHTPAINIO OKCHIA a30Ta M aMMHAKa Ha BBIXOJIE;

4) crerneHb MPEBpAICHNAS aMMHUAKa, KOHIICHTPAIIMIO aMMHaKa M OKCHJIa a30Ta Ha BBIXOJIE;

5) KOHIICHTpAIMIO aMMHaKa U KHUCJIOPOJia Ha BXOJIE W Ha BEIXOJIE.

Kak NMPOUCXOAUT CAHUTAPHAA OYMCTKA OTXOAAIIUX I'a30B 0T OKCH/I0B a30Ta B IPOU3BOACTBE
A30THOM KHCJIOTBI?

1) ancopOrmeii Ha TBEP/BIX MOTIOTHTEISIX;

2) ¢uibTpOBaHHEM Ha CHEIUATIBHBIX QUIBTPAX-MeMOpaHax;
3) abcopOrrrei MEeI0YHBIM PACTBOPOM;

4) KaTaIUTUYECKUM BOCCTAHOBJICHHEM JIO a30Ta;

5) mpombIBKOI Ta3a B CkpyOOepe.

XHMMHKO-TeXHOJ0THYecKasi cucTeMa
CoBOKYNMHOCTL anmapaToB  (3JIeMEHTOB) UM TMOTOKOB (CBsi3eil) MeIy HHUMHU,
(pyHKIIHOHUPYIONIAsl KAaK eJUHOe [IeJioe U NMpeJHA3ZHAYEeHHas /I NMepepadoTKH HCXOAHOI0 ChIPhS B
MPOIYKTHI, — ITO:XUMHYECKOE ITPOU3BOCTBO;
1) XUMHKO-TEXHOJOTHYECKasi CHCTEMA,;
2) XUMHKO-TEXHOJIOTHYECKHH MPOLIECC;
3) XuMHYeCcKas TEXHOJIOTHSI.
Omnpeneanre MNOCIAEIOBATEJbHOCTh JITANOB MCCACIOBAHUS M AHAJIU3a XUMHKO-

TexHosiornyeckux cucrem (XTC):
1) BbIIeNICHHE CBA3CH MEXKIY JIEMEHTaMH, OTBETCTBEHHBIX 32 MPOSIBJICHUEC HHTEPECYIOIINX
coiictB XTC
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2) wuccrnenoanne XTC — pemenne MareMaTndeckoro omucanus X 1C 1 pacder mokasaTesei
dynkimonuposanus XTC, onpenencHue CBONCTB, u3ydeHue 3Boonun X TC sl yaydIneHus ee
MOKa3aTeJiel U CBOWCTB;

3) BbBIACICHHE DIIEMCHTOB, OMPEACSIONIMX HHTEPECYIOIIHE MM HEOOXOAUMBIC CBOWCTBA
XTC;

4) ycTaHOBICHHE 3aBHCHUMOCTH MapaMETPOB BBIXOJHBIX MOTOKOB OT MapaMeTPOB BXOIHBIX
MTOTOKOB JIJISl KaXKJOro dJIEMEHTa, T.€. co3aanue Maremarudeckoit moaenu XTC.

JJis1 yero ucnoab3yr0T MareMaTuyeckue mojaesau (onucanus ) XTC?
1) s ykpaiieHus HayYHBIX OTYETOB;

2) nns peuieHus 3a1a4d aHanusa u cudresa XTC; [

3) 115 peleHns Ha KOMIBIOTEpaX U PacieToB MaTEPUATHHO-TEILUIOBBIX OATaHCOB, TTOCIIEIYOIIErO
BBIYMCIICHUS HEOOXOMMBIX ToKa3atenel GpyHkimonnposanus X 1C; [

4) I CHUKEHHUS SHEPTOEMKOCTH TPOAYKIIHH;

5) 7151 MOBBILICHUSI KAYECTBA OTXOI0B U BTOPHYHBIX SHEPTETUUYECKHX PECYPCOB.

B kakux ciayuyasix IPUMEHSIIOT TEXHOJIOTHYeCKUe cXeMbl HMPKYJISIHUOHHOI0 THIIA?
1) JUISl yMEHBILIEHUS! KalUTAJIbHBIX 3aTpar;

2) TNpu MaJoM BBIXO/IC IPO/IYKTA B JAHHOM arlapare;
3) JULSL yIIPOILICHUSI CXEMBI IPOM3BO/ICTBA;

4) 1npu OOJBIIIOM BIXOZIC IPOYKTA B OJIHOM ammapare.

Xumuko-texHosioruyeckasi cucrema (XTC) cocTOUT U3 cJIeNYIOIIUX CTATUIA:

e pereHeparus Teruia MPOTyKTOB PEaAKITHH HCXOTHBIM BEIIECTBOM;
® XUMHYECKOE IMPEBPAIICHIE;

® pa3aciicHue peaKHI/IOHHOﬁ MacCChl Ha €€ COCTaBJIAIOUIHUC.

Yro Takoe coBMelLleHHbIN npouecc?

1) nocye/IoBaTellbHas epepadoTKa ChIPhS B MIPOAYKT B TEXHOJIOTHYECKON CUCTEME;
2) COBMECTHOE ITPOBEJICHHE ABYX THUIIOB ITPOLIECCOB B OJIHOM arapare;
3) MOJTy9YEeHHUE JBYX IPOAYKTOB B TEXHOJIOTUUYECKON CHCTEME

KOMILIEKT 3AJAHUM OJ151 TIPOMEXYTOUYHOM ATTECTAIIUU
OBYYAIOIIUXCS (3AYET)

IIpuMepHBIii HepedYeHb BONPOCOB K 3a4€eTy

1. Y4yeHne o XMMHUYECKOM IPOM3BOJICTBE, OCHOBHBIE 3a/adM, PELIAEMbIE XUMHUYECKON TEXHOJIOTHEH.
CoBpemeHHbIE TpeOOBaHMA K XUMHYECKHM MPOW3BOACTBAM HSKOHOMHYECKOTO, CTPYKTYPHOTO |
JKOJIOTHYECKOTO XapaKTepa.

2. TexHOJOrM4YecKHE€ U TEXHMKO-3KOHOMHMUYECKHE II0Ka3aTeld XHMUYECKOTrOo IPOU3BOJCTBA
MPOU3BOJAUTENBHOCTE M HWHTEHCHUBHOCTH PAa0OTHI amlaparoB, BBIXOJ MPOAYKTa, KadyecTBO T'OTOBOTO
npoaykTa u ero coorserctBue 'OCTy nnu texuuueckum ycnoBusMm (TY), pacxomnbie KOdQQHUINEHTEI
IO CBIPBIO, TOILUIUBY, 3JIEKTPOIHEPTUH, NIapy, CEOECTOMMOCTh IPOIYKTA.
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3. Ilytn cHmwKeHUS Ce0ECTOMMOCTH XWMHYECKHX IPOAYKTOB, TOBBINICHHWE KadecTBa MPOAYKTa U
MOJTy4eHHEe MTPOYKTOB BEICOKOW CTENIEHH YHCTOTHI.

4. Chlppe B XUMHUYECKOH MpoMblIeHHOCTH. Kiaccudukamuss XuMuueckoro cuipbs. IIpuHIUIBI
paloHaNbHOTO Hcmonb3oBaHus ChIphs. [lpaBuno B.W.Bepnanckoro. Peumpkynsauus celpbs U ee
3HaYCHHE.

5. OcHOBHEIE ornepanuu MmOAroTOBKHU ChIPbA K XUMHUYECKON nepepa60TKe: KJ'IaCCI/I(bI/IKaIII/IH, HU3MCJIBUYCHUC,
YKPYITHEHUE, 06C3BO)KI/IBaHI/Ie, CyIIKa. 3aBHCUMOCTh BLIGOpa METOJ0OB IIOATOTOBKH CBIPbSA OT €TI0
arpe€raTHoro COCTOAHUA U (l)I/ISI/IKO-XI/IMI/I‘{eCKI/IX CBOMCTB €r0 KOMIIOHEHTOB.

6. AHHapaTLI " MAIIWHBI U1 IIOATOTOBKHU TBEPAOI'O ChIPhA. OHGHKa CTCIICHU U3MECJIIbYCHUA ChIPbS.

7. OOorarnieHne TBEpAOTO Chiphs. CIOCOOBI OOOTAIEHUS U WX BBIOOP B 3aBUCHUMOCTH OT COCTaBa U
CBOHCTB CBIpPbS.

8. KoauuecTBeHHBIC IIOKa3aTeIu mpornecca O60F21H1€HI/IH ChIpbA: BBIXOJ KOHICHTpATa, CTCIICHb
H3BJICYCHUSA KOMIIOHCHTA U3 CbIPbA, CTCIICHDb O60F8.H.I6HI/I$I (KOHHQHTpaLII/II/I) CbIpbA, UX B3aWMOCBS3b.
PacueTsl ¢ HCIIONIBL30BaHUEM DTHX ITOKa3aTeCH.

9. Perenepanms OTX0IIOB MpOM3BOACTBa. KOMOWHMpOBaHWE MPOW3BOACTBA HA OCHOBE KOMILIEKCHOTO
WCIIOJIb30BAaHUSl CBHIPhA. 3aMeHa MHINEBOIO U PACTHTEIBLHOTO CBHIphS MHUHEpPATbHBIM. be3oTxomHas
TEXHOJIOTHSL.

10. OOoramenne TBEPAOro ChIpbS MeToAOM ¢uoTtanun. (DHU3UKO-XUMHUYECKHE OCHOBBI Ipolecca
¢dnorarmym. ['mapodoOHBIEe 1 THAPOPIITEHBIE KOMIIOHEHTHI CHIPHSL.

11. dnoTaunoHHBIE peareHThl, UX MPUPOAA, Ha3HAYEHUE W NPUHIMII AeHcTBHA. Bribop droTannoHHbIX
peareHToB U cpenbl (IOTaluHU B 3aBUCUMOCTH OT MIPHUPOIBI CHIPHSI.

12. 3Heer;1 B XUMHNYCCKOM IIPOHU3BOACTBC. BI/I):[LI U UCTOYHUKHU DHCPIUHU, HpHMeHHeMOﬁ B XUMHWYCCKHUX
IIPOU3BOJICTBAX. OKOHOMHUS U IIyTHU pAlIMOHAJIBHOTO UCIIOJIL30BAHUA OHEPTHUU U TCILJIOTHI peaKuHﬁ.

13. Boga B XUMHUYECKOH MNPOMBILUIICHHOCTU. XAapaKTEpPUCTHKA MPUPOJHBIX BOA W HPUMECEH,
COJIepIKaIINXCs B HUX.

14. BpeMCHHaH U TOCTOsAAHHAsA XCECTKOCTh BO/bI, €€ COJICCOACPIKAHUEC, OKHUCIISICMOCTD. Tp66OBaHI/I${,
MPEABABIIACMBIC K KadCCTBY MMUTHEBOM U HpOMLIIHHeHHOﬁ BOJHI. OuncTKa IIUThEBOM BOJBI Ha
BOJOIIPOBOJHBIX CTAHIHUAX.

15. TloaroroBka BOJBI K UCTOB30BAHHUIO B XUMUYECKOM MPOMBINUIEHHOCTH: OTCTanBaHue, QUIBTpaIus,
KOaryJsiys, CMsSIT4eHHe XUMHYECKMMH U (U3UKO-XMMHUYECKMMH croco0amu, 00eccolMBaHME,
Jeadpanusi. Y CTpOHCTBO HOHUTHBIX (DMIIBTPOB.

16. HeoOX0muMOCTh COKpAIlleHHs pacxojia BOJbI B PpOMbIIeHHOCTH. O00OpOTHAs BOJIa, €€ OXJIAXKICHNUE.
17. OuncTKa CTOYHBIX BOJ JIJIsl HOBTOPHOT'O MCIIOIB30BaHUSL.
18. IIpuMeHeHNE BOMIBI B paIHAITMOHHO-XUMHYECKUX MPOIIeCccax. 3aMKHYTHIE CHCTEMBL.

19. DKOHOMHKa XMMHYECKOTO TMPOU3BOJICTBA. JKOHOMHYECKass 3(Q(OEKTUBHOCTh XHUMUYECKOTO
IPON3BOJCTBA U (haKTOPEI, €€ OIPEACIISIOIIHE.
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20. TeXHUKO-9KOHOMHYECKHE MOKA3aTed XUMUIECKOTO MTPOU3BOJICTBA: PACXOAHbIE KOXPQHUIIUEHTHI 110
CBIPBIO W DHEPTUH, BBIXOJ MPOAYKTA, CTENICHb MPEBPAIEHHS CHIPhS, CEIIEKTHBHOCTD, KAYECTBO TOTOBOM
MPOIYKIUHU, TPOU3BOUTEIHHOCTD, MOIIIHOCTh M1 HHTEHCUBHOCTD aIMapaToOB XUMHUYECKOTO IIPOU3BO/ICTBA.

21. MarepuanbHblii ¥ JHEPreTHUECKUN OajaHChl KaKk OCHOBa OICHKU 3()(EKTHMBHOCTH XUMHUYECKOTO
MPOU3BOACTBA. Vcmonb3oBaHWE METONa MAaTepPHaIbHO-TIOTOKOBOTO rpada JJis  COCTaBJICHUS
MaTepHaTBHBIX 0aJaHCOB.

22. MarepuaiabHBIA 0alaHC XUMHUKO-TEXHOJIOTHISCKOTO Tporecca Kak BRIPAKCHHUE 3aKOHA COXPaHCHHUS
Macchl. CocTaBisIomne MaTepHalbHOTO OallaHCca: CBHIPhE, LENEBON TMPOIYKT, MOOOYHBIE MPOIYKTHI,
OTXOJbl, TOTEPH.

23. TenmoBoii OanaHC XMMHKO-TEXHOJOTHMYECKOTO Mpolecca KaKk YacTHBIM cilydail SHEpreTH4ecKoro
6ananca. CocTaBisole TEIUIOBOro OajlaHca: TEIUIOCOACpP)KaHME KOMIIOHEHTOB CBHIPbsl M IPOIYKTOB
mporiecca, TerIoBol 3ddekT peakiuu, TermioBble d(hdexTs (Qu3muecknx mTporeccoB (MCHapeHus u
KOHJACHCAIIUH, IUIaBJICHUA U KPUCTAJJIN3allUU U I[p.), TCIJIOBBIC IOTCPH.

24, OOmas xapakTepucTHKa ¥ KiIacCH(DUKAHA TPOIECCOB  XHUMHYECKOTO  TPOHW3BOJICTBA
(TuapoMexaHNUECKHE, TEIUIOBBIE, MACCOOOMEHHBIE).

25. Xumnueckue peaktopbl. Knaccudukanus (peakTopsl HEMPEPHIBHOTO W MEPHOAMYECKOTO JEHCTBUS).
Peaktopbl HempepbIBHOrO jaeWcTBUs (peakTopbl uaeanbHoro BhITecHeHHs (PUB-H), peaxTtopsl
uneansHOro (TI0THOTO) cMerienust (PUC-H), peakropsr mpomexyrounoro tumna (PIIT-H)).

26. Karanmutnyeckue mnpouecchl. Buapl. TexHOJOrMYeCKHE XapaKTEPUCTUKU TBEPIBIX KAaTalU3aTOPOB
(axKTMBHOCTB, TeMIIEpaTypa 3aKWUIaHUs, CEJEKTHBHOCTb, IOPHCTOCTb, MEXaHWYeCKas IPOYHOCTb,
YCTOMYHUBOCTh K KOHTAaKTHBIM Si7aMm).

27. KoHTakTHBIE anmaparhbl (KOHTAKTHBIEC alliapaThl C HETOJABMKHBIM CIIOEM KaTajlu3aTopa, KOHTAKTHBIE
anmapartbl ¢ JBWXXYIIMMCSI CIIOEM KaTajlu3aTopa, KOHTAKTHBIC ammapaTrhl ¢ TICEBIOOKIKEHHBIM CIOEM
KaTajau3aTopa).

28. Ilokasarenu pa6OTLI KOHTAKTHOI'O arraparta (BpeMSI KOHTAaKTa, 0o0BbeMHas CKOpPOCTb, YJACJIbHasA
HpOI/ISBOILI/ITeJ'IBHOCTL).

29. MOZ[eJ'II/IpOBaHI/Ie XHMHKO-TEXHOJIOTHYECKOM cucTeMbl. OCHOBHBIC MNPUHIUIIBI OpraHru3alluu XUMHKO-
TEXHOJIOI'MYECKOTI'O Ipouecca.

30. CpoiicTBa U IpUMEHEHHE CEpHOM KHUCIOTHL. ChbIpbe U1 MPOU3BOACTBA CEPHON KHCIOTBI: CEPHBIN
KOJTYeIaH, caMopoaHas cepa, okcuna cepsl (1V) B ra3ax m3 medeil 1IBeTHON METaJLTypruH, CEPOBOIOPO
(ynansieMblil TPy OYMCTKE U3 TOPIOYMX Ta30B).

31. I[Ipon3BOACTBO CEPHON KUCIOTHI KOHTAKTHBIM CTIOCOOOM.
32. Cnoco0 mpou3BOICTBA CEPHOM KHCIOTHI U3 CEPOBOIOPOIa (METOM «MOKPOT0» KaTalln3a).
33. CrIpbeBbIEe HICTOYHHUKH a30Ta U (PUKCAIUS aTMOC(EPHOTO a30Ta.

34. TeopeTHyecKkue OCHOBBI CHHTE3a aMMHaKa W3 3JIeMeHTOB. KaTammzarop, MpUHIUI €ro JEWCTBUS,
KatanuTndeckue sapl. [Ipenkaranus. Y cTpoiicTBO KOJIOHHBI CHHTE3a aMMHaKa P CPETHEM JIABICHHH.

35. TexHonorus Mpou3BOACTBa aMMHaKa.

36. TeXHOJIOTHS IPOU3BOJICTBA A30THOM KHUCIOTHI.
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37. Ilpou3BoacTBO pa30aBICHHOW A30THOH KHCIIOTHI IO BBICOKHMM JIaBJICHUH M KOMOHWHHPOBAHHBIM
criocobom.

38. [Ipon3BOACTBO KOHIIEHTPHPOBAHHOMN a30THON KHCIIOTHI U3 pa30aBiICHHON U MPSIMBIM CHHTC30M.
39. MuHnepanbHbie ynoOpenus. Mx kmaccudurarsi.

40. AsotHeie ymoOpeHHs: TPOHM3BOACTBO AaMMHUAYHOW CEIMTpbl (YCTPOHCTBO ammapara Juis
HEUTpaIM3alny ¢ UCTIOJIb30BAHUEM TEIUIOTHI PeaKLUH JJIsl HCIIApEHHsSI BOJBI).

MeToanuyeckne MaTepualjibl, ONpeaessiionue Npoueaypbl OleHUBAHUS 3HAHMMA, YMEHMH,
HABBIKOB M (WJIH) ONBITA [AeATEJbHOCTH, XapPaKTepU3yKIMX 3Tanbl (OPMUPOBAHUS
KOMIIeTEeHITH .

Onenka paﬁoTbI C TECTOBBIMM 3aJaHUAMM:

0-30 % npaBUIBLHBIX OTBETOB OIICHUBAETCS KaK «HEYOBJICTBOPUTEIILHOY;
30-60% - «yqOBIETBOPUTEIHHOY;

60-80% - «xoporioy;

80-100% — «oTIu4HO»

TpebdoBanus k opopmiiennio pedgepara, 3cce, NOPTEHOJIUO U T.1.

Pexomenoayuu no noozomosxe pegpepama
N3noxxeHHOE MOHUMaHue pedepaTa Kak IeTOCTHOTO aBTOPCKOTO TEKCTa OMPEIeNsieT
KPUTEPHHU €ro OLEHKH: HOBU3HA TEKCTa; 000CHOBAaHHOCTh BHIOOPA UCTOUYHUKA; CTEIIEHb
PACKpBITUS CYIIIHOCTH BOINIPOCA; COOIIOACHUS TpeOOBaHHM K OPOPMIICHHIO.

HoBu3Ha tekcra:

— AKTYaJIbHOCTb TEMBI UCCIIEOBAHNUS;
— HOBHM3Ha M CaMOCTOSITEIBHOCTh B IIOCTAHOBKE NpPOOJIEeMbI, (OpMYyIHpOBaHUE
HOBOI'O aCHEKTa W3BECTHOW NpOOJIeMbl B YCTAaHOBJICHMM HOBBIX CBs3€il (MEXIpPEIMETHBIX,
BHYTPUIIPEIMETHBIX, UHTEIPALlUOHHBIX );
— yMeHue paboTaTb €  HCCIEIOBaHMAMH, KPUTHUECKOW  JIUTEpaTypoil,
CUCTEMATHU3UPOBATh U CTPYKTYPUPOBATh MaTE€pHAL;
CreneHp pacKpbITHsI CYIIIHOCTH BOIIPOCA!

— COOTBETCTBHE IUIaHA TeMe pedepara;
— COOTBETCTBHE COJIEpKaHMsI TeMe U Tu1any pedepara;
— TIOJTHOTA U TITyOMHA 3HAHUH 110 TEME;
— 000CHOBAHHOCTb CIIOCOOOB U METO/I0B pabOTHI C MAaTEpHAIIOM;
— yMeHue 0000ImaTh, AeNaTh BBIBOBI, COMOCTABISATh PA3IUUHBIE TOYKU 3PEHHUS 110
OJIHOMY Bompocy (Tpobieme).
OBG0CHOBaHHOCTH BBIOOPA HCTOUHUKOB:

— OIICHKa HCIIOJIb30BAHHOW IJUTEPATyphl: MPHUBJICUEHBI JIU HAMOOJIEe H3BECTHHIC
paboThl 1O TeMe wuccieAoBaHUs (B T.4. JKypHaJbHblE NYONUKAIMM TOCIEIHHUX JIET,
MOCNeAHUE CTaTUCTUYECKHE JaHHbIE, CBOAKH, CIIPABKU U T.J.).

Coomonenne TpedGoBaHnii K 0pOPMJIIEHHIO:
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— HAaCKOJBKO BEPHO O(OPMIIECHBI CCHUIKM Ha HCHOJIB3YEMYIO JIUTEpPaTypy, CIIHUCOK
JUTEPATYPBI;

— OLIGHKa TPaMOTHOCTH M KYJbTYpHl H3JIOKEHUS (B T.4. opdorpadudeckoii,
INYHKTYallMOHHOM, CTUJIMCTUYECKOM KYJIbTYpHl), BIaI€HUE TEPMUHOJIOTUEH;

— cobOmonenue TpeboBaHmii K 00BEMY pedepara.

IlIxkana oueHuBaHus pedepara

Bbanabl Kpurepun

5 BBITIOJIHEHBI Bce TPEOOBAaHMUS K HAITMCAHUIO | 3alIuTe pedepara: 0003HaueHa
mpo6yieMa 1 000CHOBaHA €€ aKTyallbHOCTh, C/IeJIaH KPATKUI aHaJN3 Pa3InIHbIX TOYEK
3peHus Ha pacCMaTPUBAEMYIO IPOOIeMy U JIOTHYHO H3JI0KEHA COOCTBEHHAS TTO3UIIHA,
chOpMYINPOBaHEI BEIBOJIBI, TEMa PACKPHITA MTOTHOCTHIO, BBIACPKAH 00BEM,
coOroieHs TpeOOBaHMS K BHENTHEMY O0(hOPMIICHHIO, JaHBI TIPABUIIHHBIE OTBETHI Ha
JIOTIOJTHUTENIbHBIE BOIIPOCHI.

OCHOBHBIE TpeOOBaHMA K pedepaTy U €ro 3alliTe BHIIIOIHEHBI, HO IIPH 3TOM
JIOTIYILEHBI HeZI04UeThl. B yacTHOCTH, UMEIOTCSI HETOYHOCTH B M3JI0KEHUU MaTepHaa;
OTCYTCTBYET JIOTHYECKasl OCJICA0BATEIbHOCTD B CY)KICHHUSX; HE BbIACPKaH 00BbEM
pedepara; UMeIOTCs yIyIleH!sI B 0OpMIIEHUH; Ha IOTIOJHUTENbHBIE BOIIPOCHI IPH
3alUTe JaHbl HETIOHbIE OTBETHI.

HUMEIOTCS CYIIECTBEHHBIC OTCTYILICHHs OT TpeboBaHuil Kk pedeprpoBanuro. B
YaCTHOCTH: TeMa OCBEIICHA JIWIIb YaCTUYHO; JIOMYIICHBI (PaKTHUECKHE OLTHMOKU B
coJiep>kaHuM pedepara Wi IpU OTBETE HA JOIOIHUTEIbHbBIE BOIPOCHL; BO BpeMs
3aIUTHI OTCYTCTBYET BBIBOJ.

0 TeMa pedeparta He pacKpbiTa, 0OHAPYKHBACTCS CYLIECTBEHHOE HETOHMMAHHUE
poOIEeMEI.

Kputepun onieHKN Ha MPOMEKYTOYHOM aTTeCcTAllNU
PexoMeHnganuu no olieHUBAHUIO Pe3y/IbTATOB TeCTHPOBAHUS CTY/IEHTOB

B 3aBCPUICHUN U3YUCHUS Ka)K,I[Oﬁ TEMBI JUCIUITINHBI «XHAMHYECKHE CUCTEMBI U TEXHOJIOT U
MMPpOBOAUTCA TECCTUPOBAHUC (KOMHLIOTepHOC NI 6HaHKOBO€).

Kputepun oneHkn pe3yIbTaTOB TeCTHPOBAHUS

Ouenka (crangapTHast) Ouenka (TecToBble HOPMBI: % MPAaBUIBHBIX OTBETOB)
«OTJIUYHO 80-100 %
«XOPOIIIOY» 70-79%
«YIOBJICTBOPHUTEIHHOY 60-69%
«HEYIOBJIETBOPUTEIIBHOY MeHee 60%

8. YHEBHO-METO/INYECKOE 1 UTHOOPMAIIMOHHOE
OBECIIEYEHME JJUCIIUIIJIMHBI MOIY JIs1)
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8.1. [lepeyeHb OCHOBHOI1 y4eOHOM JIUTEPATYPbI
1. KozamepoBa, O. A. 3amaun W yIOpaXHEHUS 10 XUMHUYECKOHW TEXHOJOTHUHU
HEOpPraHMYECKUX BemecTB : yuebnoe mocobue / O. A. Kozagepora, C. U. Hudramues, K. b.

Kum. — Boponex : BopoHeKCKui rocy1apCTBEHHbI YHUBEPCUTET MHKEHEPHBIX TEXHOJIOTHUI,
2019. — 60 c. — ISBN 978-5-00032-418-9. — Tekcr : snexrtponnsiii // Lludposoit
00pasoBaTeNbHbBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/95368.html— Pexxum nocryna: miist aBTopu3up. nosb3oBaTenei

2. HUcropuss U METOMONOTHS XMMHYECKOW TEXHOJOTHH : ydeOHoe mocobue / A. A.
JIsicenko, O. B. Acramkwuna, H. B. PycoBa, 10. E. ®emopoBa. — Cankr-IlerepOypr :
CankrtllerepOyprckuii  TOCyIapCTBEHHBI YHHUBEPCHTET IPOMBIIIUICHHBIX TEXHOJIOTHH U
nu3aitaa, 2017. — 128 ¢. — ISBN 978-5-7937-1412-9. — Tekcr : snexrponnsii // Ludposoii
00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/102520.html — Pexxum noctyna: st aBTOpU3UP. TOJIb30BaTENEH. -
DOI: https://doi.org/10.23682/102520

3. 3akreiiM, A. FO. OOwmias xumuueckas TexHosorus. BBeneHue B MojenupoBaHue
XUMHUKO-TEXHOJOTHYECKHX MpoIeccoB : yueOHoe mocodue / A. FO. 3akreitm. — Mocksa : Jloroc,
2012. — 304 c. — ISBN 978-5-98704-497-1. — Tekct : anekrpoHHsii // I{udposoit
00pa3oBaTenbHbIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/9103.html— Pexwum moctyma: 1is aBTOPU3UP. MOJIH30BATEICH

4. 3akreiim, A. FO. OOmas xumuyeckas TexHOJorus. BBeneHue B MoOAeIMpOBaHUE
XUMHUKO-TEXHOJOTHYECKHX MPOoIeccoB : yueOHoe nocodue / A. FO. 3akreiim. — Mockaa : Jloroc,
2014. — 304 c. — ISBN 978-5-98704-497-1. — Tekct : anekrponHsid // IludpoBoit
obpazoBarenbHbiii pecypc IPR SMART : [caitr]. — URL: https://www.iprbookshop.ru/66419.
— Pesxxum nocTyna: 1yt aBTOPU3UP. TOJIb30BaTENIeH

5. KI/ICGJ'ICB, A. M. Xumndeckas TeXHOIOTHS OpPraHuYCCKUX U HCOPTAaHNICCKUX BCIICCTB.
Xumudeckas TSXHOIOTHUS HCOPTaHNYCCKUX BECIICCTB. COGI[I/IHCHI/H[ aJIIOMHMHHA, CBUHIIA, TUTaAHA 1

azora : yuyebHoe mocobue / A. M. Kucenes, H. B. Jlamenko. — Cankr-IlerepOypr : CaHkT-
[TeTrepOyprckuil rocynapcTBEHHBIH YHUBEPCUTET IPOMBIIUIEHHBIX TEXHOJIOTMM W Ju3aiiHa,
2019. — 104 c. — ISBN 978-5-7937-1766-3. — Tekct : nanektponHsli // Lludposoit
00pazoBaTenbHbIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/102586.html— Pexxim nocTyma: Uit aBTOPU3UP. MOJIb30BATEINCH. -
DOI: https://doi.org/10.23682/102586 6.

6. Burkosckas, P. ®. Ilpomeccel u ammapaThl XUMHYECKHX TexHosoruil. Teopus u
IIPAKTHKa HACaJOYHBIX ammnaparoB : yueOHoe nocobue / P. @. Butkosckas, A. C. IlymHoB. —
Cankr-IlerepOypr : Cankt-IlerepOyprckuii ToCyJapCTBEHHbBIN YHHUBEPCUTET MPOMBIIUIEHHBIX
TEeXHOJOTui u au3aitHa, 2020. — 287 ¢. — ISBN 978-5-7937-1805-9. — TeKcT : 27eKTpOHHBII
/" UwudpoBori  obpazoBarembubii  pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/118413.html— Pexum nmoctyna: ass aBTOpH3Hp. MOJIB30BATENCH. -
DOI: https://doi.org/10.23682/118413

8.2. IlepevyeHb NOMOTHUTENIbHOM YUeOHOM JIUTEPATYPbI

1. I'pomoB b.B. u np. be3zoTxoaHble MNpOMBINIIEHHbIE MPOU3BOJACTBA. OCHOBHBIE
OPUHIUNBL 0€30TXOAHBIX Mpou3BoacTB. - M.: BUHUTU. Urorm Hayku M TEXHUKH, cepus
«OxpaHa mpupoIbl U BOCIIPOU3BOJICTBO IPUPOIHBIX PECYPCOB», T.9, 1982.

2. beckos C./I. Texnonoruueckue pacuetsl. — M.: Beicias mikona, 1966.

Pacuetsr mo TexHonorun Heopranwdeckux BemiectB / Ilox pen. M.E. Ilozuna. — JL.:
Xumus, 1977.

3. JlebeneB H.I'. Xumust 1 TEXHOJIOTHS OCHOBHOTO OPTaHHYECKOTO W He()YTEXUMUIECKOTO
cuHresa. - M.: Xumus, 1981.

4. AanpeeB ®@.A. TexHomorus cBsizaHHOTO a30Ta. — M.: Xumus. 1974.

Ne HanMeHoBaHMe THTEPATYPBI Mecrtonaxo:x | Koa.
n/n JAeHHe IK3EMILISA
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OcHoBHas1 JInTEepaTypa

1 KyrennoB A.M., bonpapeBa T.W.,. bepenrapren M.I'. | bubGnuoreka 8
OOmas xuMudeckasa TexHoinorus. - M.: Bricmiag mxkosna, ATTTY
2003.- 520 c.

2 B.C. beckoB. OO6masg xumuueckas TexHojiorus.-M.: | Bubmnuoreka 10
Axanemkuwnra,2005.-452c. ATy

3 MyxnénoB M.I1. O6mas xumuueckas texnosorus. Y. 1, 2. | Bbubnmoreka 5
M.: Beicias mikona, 1984. - 255 n 263c. AUTTY

4 O6mass xumudeckas texHonorusi/ Ilom pea. A.. | bubGmmoreka 16
Amenuna.—M.: Xumus, 1977. — 400c. ALY

8.3. llepevyens UHTEpHET-pecypCcoOB, HEOOXOAMMBIX IJISI OCBOEHHS
AUCHUILIMHBI (MOIYJIs1)

JIns ocBOEHHS IUCHUIUTMHBI «XHMHUYECKHE CHUCTEMBl W TEXHOJIOTUH» MOTYT OBITH
UCTIOJIB30BaHbl MAaTEPHAJIBI CIICAYIONINX AHATUTUICCKUX HHTEPHET-CalTOB:

1. http://www.hij.ru/ Xumus ¥ KU3Hb: HAYYHO-TIOMYJISIPHBIM JKypHal. DJIEKTPOHHAs
BepCUsl HAYYHO-TIOMYJSIPHOTO JKypHaja. ApPXUB coiepkaHuii HoMepoB. JlocTym K mMOTHOU
BEpCHH )XypHalia yepe3 peructpanuto. OpopmieHne MoIHCKH.

2. http://www.alhimik.ru [Tone3nsie coBeThl, 3()(HEKTHBIC OINBITH, XAMUYECKHEC HOBOCTH,
BUPTYAJIBHBIN PETIETUTOP, KOHCYJIbTAIMH, Ka3yChl U JISICYChI, HCTOPUS XHUMHUH.

3. http://c-books.narod.ru Jlureparypa mo Xxumuu.

4. http://www jergym.hiedu.cz/~canovm/vyhledav/variarity/rusko2.html Ilepuoanueckas
cHUCTeMa XUMHYECKHX ODJIEMEHTOB. MCTOpHS OTKPBITHS SJIEMEHTOB M IPOUCXOXKICHHE WX
Ha3BaHU, onrcaHne GU3NIECKUX U XUMUYECKHX CBOMCTB.

5. http://lyceuml.ssu.runnet.ru/~vdovina/sod.html Pacuernsle 3amaum MO XUMHH.
COOpHHMK pacyeTHbIX 3a/ad [0 HEOPraHMYeCKOM M OpraHM4YecKod XUMHM i1 paboThl Ha
MIKOJIBHOM crierikypce. CIHCOK TUTepaTyphl.

6. http://www.informika.ru/text/database/chemy/START.html ~ Xwumus ams  Beex.
DNEKTPOHHBIN CIIPAaBOYHUK 3a MOJIHBIN KypC XUMHUH.

7. http://www.schoolchemistry.by.ru llkonsHas xumusi — cnpaBouyHuk. CripaBOYHUK U
y4eOHHUK 0 XMMHHU. [ 1aBHAs 0COOEHHOCTh — XUMKAJIbKYJISATOP, KOTOPBIN YHPOILAET pelieHue
3aJa9 110 XMMUH.

8. http://chemistry.nm.ru/ Penerurop mo xumuu. MHTepaKTUBHBIA KypC MOArOTOBKH K
HEHTPAIM30BaHHOMY TecTupoBanuio ©u EI'D mo xumum. Jlns 3aperucTpupoBaHHBIX
NOJIb30BaTENeN: TEeCThl, TEOpEeTHUECKUil pa3bop pemeHuid. B cBobomHoM noctyme: mpoOHbIE
TECTHI, JINTEPATypa, HEKOTOPhIE XUMHUYECKHE TPOTrpaMMbl. METOMYECKUE PEKOMEHIAINHU IS
noarotroBku K LT u EI'D mo xumum.

9. http://www.chemistry.narod.ru/ Mup xumun. Hekotopsle HampaBiIeHUS XUMHYECKOMN
Hayku: oOmias xapakrepucTuka. OmnbIThl, TaOIUIBI. Benmukne XUMUKU: TOABI )KU3HU. 1. XUMUK.
ru, 2. students.chemport.ru, 3. chemistry-chemists.com, 4. anchem.ru,

10. https://www.studentlibrary.ru/ 3bC «KoHcynbTaHT cTyIeHTa»

11.  https://lib.rucont.ru/search 3bC «PykoHT»

12. https://urait.ru/ UKTIIT (naquBuayanbHast moJika npenoaasareis) «tOpaiit»

13.  https://urait.ru/ «ierengapusie kaurn» B O5C FOpaiit

14.  https://e.lanbook.com/ «ceteBas anekTpoHHas OMOIMOTEKA TIEJArOTHYECKOTO
yHuBepcuTeTay Ha miatdopme IbC «Jlanb»

15.https://e.lanbook.com/books/ DBC uznarenscrBa «Jlanby Kiaccudeckue TPyabl

16. https://www.iprbookshop.ru/

8.4. Ilepevyenb MH(POPMAITMOHHBIX TEXHOJOTHA M POrPaAMMHOI0 o0ecnedyeHust
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Jnst  ocymiecTBieHHs 00pa30OBATENBHOTO Mpolecca MO  JUCHUIUIAHE
HEOOXOJMMO  WCIIONB30BAHUE  CIICAYIOIIETO JIMIEH3MOHHOTO U CBOOOJIHO
pacIpoCcTpaHsIeMOro MPOrPaMMHOTO O0ECIIEYCHUs, B TOM YHCIIE OTEYECTBEHHOTO
TPOM3BOICTBA!

Omnepanmonnsie cucteMbl Windows 7, 10.

MS Office 2007/2010.

Apxuaropsl: WinRar, WinZip

AntuBupycHsble cpeactna: Kaspersky

[Tporpammsl 17151 paboThI ¢ M300pakeHueM: AcrobatReader
[Iporpammel 1715t pa®oThI ¢ Internet U 371€KTPOHHON MOYTOM:

Opera, Microsoft Internet Explorer, Google chrome, Mazilla FireFox

Ilepevyenb MHPOPMATIUOHHBIX CIIPABOYHBIX CHCTEM

1. «Knura®ona». ObecrneunBaeT MHUPOKUN 3aKOHHBIA JOCTYN K HEOOXOIUMBIM
JUTst 00pa30BaTEeNBLHOTO MPOoLlecca U3/IaHUsIM C UCTOJIb30BAaHUEM WHHOBAIIMOHHBIX TEXHOJOTUH U
COOTBETCTBYET BceM TpeboBanusM HOBbIX PI'OC BO.

2. «YHuBepcuTeTcKkas 0ubJnoTeKka oHjaiiH». ObecreunBaeT T0CTyN K Haubosee
BOCTPeOOBAHHBIM MaTepHaliaM Y4eOHON M HAyYHOH JIMTEpaTyphl IO BCEM OTPACISM 3HAHUN OT
BEJIYIIUX POCCUMCKUX U3IATENIbCTB.

3.CunpaBounas npaBoBas cuctema KoncyastantIliioc

4.Mudopmannonno-npasosas cucreMa FTAPAHT

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1.Kabuner mo ucruiumHe «XHUMUYECKUE CHCTEMBI W TEXHOJIOTHN», afpec (MECTOPacIoNOKeHHe) y4eOHOro
kaOunHeTa JyIst TIpoBeeHus tabopatoprbix 3aHsaThil: 367003, Pecnyonmka [larecran, r. Maxaukana, yi. M.
Sparckoro, 1. 57, y4ueOHsbIit Kopiryc Nel, 2 satax, momemnieHue Ne 34 u No40 nekImoHHBIN 3aI1.
2.Crienmanm3upoBaHHast MeOerb [T o0ydarommxcst: croibl — 10, crymbst — 20 .

3. KomruiekT yaeOHO-HATIsTHBIX TIocoOuid (0aHepoB) MO AMCIUTIIAHE.

4. Habophb! IEMOHCTPAIIMOHHOTO 000pY10BaHus (eciu ecth TpeboBanue B GI'OC).

5. JIabopatopubie mkadsl -13 mT.

6. JIroctpa.

7.Y CTaHOBKH JIJISl pa3JINYHBIX MPOU3BOJICTB M CHHTE3a

8.MHTepakTHBHAS T0CKA

9.KommbroTep

10. O6opynoBaHKE U PEAKTHUBBI

Jlabopamopnoe obopydosanue. nabopatopus «llpukianHas XuUMus», OCHAIIEHHAs! BBITSKHBIM LIKa(OM,
TEXHUYECKUMH BECAMH, XUMHYECKOH MOCYI0M, JIAOOpaTOPHBIMU HAarpeBaTeIbHBIMU PUOOpAMH,
PaKoBHHOM, IAOJIOHBI OTYETOB IO Ja0OpaTOPHBIM padoTaM.

Cnucok y4eOHO - MeTOANYECKOH JIHTepPaTyphbl, HMEIOIIeics B J1a0opaTopuu

Ne Haumenosanue Asmop (1) Kon- Buvixoousie Hasnauenue
n/n 80, OaHHble
wm
1 IIpakTnueckue H.I" KnrouHuKOB. 2 | M.:IIpocsemenue, | [IpakTukym
3aHSTHSA IO 1978r.- 224c.
XUMUYECKON

34


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

TEXHOJIOTHH.

2 CoopHuk npumMepoB 1 | I1.A.PemeTHUKOB. 43 | M.:Ilpoceeienue, | [IpoBepka
3a/1a4 1Mo OCHOBaM H.S.Jlorunos. 1973r.-206c. TTOJTy9E€HHBIX
XUMHUYECKON 3HAHUU
TEXHOJIOTHH.

3 3amauu u H.JL.I mnaka. 2 JI.: Xummus, Pemenne
yIpa)xXHEHHS 10 1986r.-270c. 3a1a4y
00II1el XUMUH.

4 [IpakTukym mo C.A.bane3un., 9 | M.:IIpoceemenue, | [IpakTukym
HEOPTaHUICCKOM JI.B.babwuu., 1991r.-320c.

XUMHUM. ®.b.I' mukuHa.,
0.I'.3ak.,
B.M.PonuoHoBa.

5 [IpakTukym mo H.s.JloruHoB., 1 | M.:Ilpocsemenue, | [IpakTukym
XUMHUYCCKOM H.I".KnrouHuKOB. 1963r.-176c.

TEXHOJIOTHH.

Cnucok 000py10BaHMA 10 OXPaHe TPYAA, TEXHHKe 0€30[IaCHOCTH U MOKAPHOH 0e30I1aCHOCTH
1.0ruerymurens (2mT)
2. SImuK ¢ meckom
3.Anreuka
4. Hecropaemas TKaHb
5. ¥Yronok no Thb u I1b ¢ uHCTpYKIMAMU

10. METOJIMYECKUE YKA3ZAHUS JJISI OBYYAIOIMXCS O OCBOEHUIO
JUCHMUILIAHBI
MeTOIlI/I‘{eCKI/Ie YKa3aHusd QJIs oﬁyqamumxca M0 OCBOCHHUIO JMCIHMITJIMHBI

Jlns ocBOEHMsI OOYYarOIIUMUCS JUCHUILIMHBI M JOCTHXKEHMS 3alljlaHUPOBAHHBIX
pe3yibTaToB 00y4yeHHsI, Y4eOHBIM IJIAHOM IPETyCMOTPEHBI JIEKIMOHHBIE U JIAOOpaTOpHBIE
3aHATHS, Yy4eOHO-O3HAKOMHTENbHAsl IPAaKTHKA, CaMOCTOsTENbHas paboTa, MOATOTOBKA U
3amuTa pedepaToB, INEKTPOHHBIX MPE3EHTALMN, MO BBIIOJHEHUIO KOTOPBIX M JAIOTCA
PEKOMEHIaLlUH.

Texymuii KOHTPOJIb yCHEBAEMOCTH OCYILECTBIISICTCSI B TEUEHHUE JIBYX CEMECTpPOB, B
X0JIe TIOBCEJHEBHOM y4ueOHOW paboThl MO MHIUBUAYaJbHONW HMHUIIMATHUBE IpErojaBaTels.
JlaHHBIA BHJ KOHTPOJII CTHMYJIHPYET Y CTYACHTOB CTPEMJICHHE K CHCTEMaTHYECKOU
CaMOCTOSITENIbHOM paboTe MO N3YYEHUIO TUCHUIUIUHBIL.

Cnenunduka o0yueHus B By3e, B OTJIMUKUE OT OOY4YEHHS B IITKOJIE COCTOUT B TOM, UTO B
By3€ pellaroliee 3HaueHHe NpuoOpeTaeT camocTosATeNlbHas paboTa Kak ojHa U3 (Gopm
OpraHu3aiui y4eOHO-BOCIIMTATENILHOTO Ipoliecca. BHYTpeHHSs ycTaHOBKa CTYAEHTa Ha
CaMOCTOSITENIbHYI0O ~ pabOTy  JenmaeT ero y4yeOHyl ©W  HaydyHYI  JIeITeIbHOCTh
[EJICyCTPEMJICHHBIM, AKTHBHBIM M TBOPYECKHM IIPOIIECCOM, HACHIIIEHHBIM JINYHOCTHBIM
CMBICIIOM 00s3aTelbHbIX JOCTHKEHHH. CTyIeHT, MOJb3ysACh MPOTrpaMMOM, OCHOBHOM H
JIOTIOJTHUTENILHON JIUTEpaTypol, caM OpraHu3yeT Ipolecc Mo3HaHua. B 3Toil curyarumn
IpernoJiaBaTesb JUIIb ONTOCPEIOBAHHO YIPABIISIET €0 AESTEIbHOCTHIO.

CaMocTosTenbHast padoTa CIIOCOOCTBYET CO3HATEIbHOMY YCBOECHMIO, YIIIYOJIEHUIO U
pacIIMpeHHI0 TEOPETHUECKUX 3HaHUM; (HOpMHPYIOTCS HEOOXOoauMble MpodeccuoHalbHbIe
YMEHUS M HaBBIKM U COBEPIICHCTBYIOTCS HMMEIOLIUECs; MPOMCXOTUT Oosee TIiIyOoKoe
OCMBICJICHHE METO/I0B Hay4YHOTO MO3HAHUS KOHKPETHON HayKH, OBJIQJCHUE HEOOXOIUMBIMU
YMEHUSMH TBOPYECKOT'O TIO3HAHUS;

OCHOBHBIMU (POPMAMU CAMOCTOSITENILHON paOOThI ABIISIFOTCS:

- KOHCIIEKTUPOBAHUE JIEKIIMH U MPOYUTAHHOTO UCTOYHUKA;
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- MpopaboTKa MaTepUajIoB MPOCTYIIaHHON JEKIUH;

-CaMOCTOATEIbHOE U3YUYEHHE IPOrPaMMHBIX BOIPOCOB, YKa3aHHBIX MPENoaaBaTeieM
Ha JIEKLIIMSIX U BBIIIOJIHEHUE JOMAIIHUX 3ajaHUi;

- (opmynrpoBaHUE TE3UCOB;

- COCTaBJICHUE aHHOTALlMI U HAIlMCAHUE PELICH3U;

- 0030p U 00001IeHHE JTUTEPATYPhI IO HHTEPECYIOLIEMY BOIIPOCY;

- U3y4YCeHHE Hay4HOIl IUTEpaTyphl;

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

- MOJITOTOBKA U 3aIIuTa pedepaTa, HIEKTPOHHBIX MPE3CHTAIHA.

[Tpuctynas K U3y4eHHUIO TUCHMILIMHBI, 00Y4alOUIMMCs 1EeJIeCO00pa3HO 03HAKOMUTHCS C €€
paboueli mporpaMMoi, y4eOHOW, HAyYHOM W METOIWYECKOH JIMTepaTypoil, UMEIOIICHCS B
OuOIMOTEKEe YHUBEPCUTETA, a TAKXKE C MpeijlaraéMbIM IepeuHeM 3aJaHuil.

Pexomenoauuu no no02omoeke K ayoumopHvIM 3aHAMUAM

Jlekyuonnvle 3anamusn

YMeHue CcocpeloTOYeHHO CiyllaTh JIEKLIWH, AaKTUBHO BOCIPUHMMATH H3JlaraeéMble
CBEICHUSI — 3TO BAXKHEMWILEE YCIOBUE OCBOCHMS JTAHHOW AUCUMIUIMHBL. Kaxxnas u3 Jekuuid
CONIPOBOXKAAETCSA KOMITBIOTEPHOM IMpe3eHTanneil. KpoMe Toro, B KOHIE KaKI0M JIEKIUHU C LETbIO
CO3/IaHUs YCJOBUH JUII OCMBICICHHUSI COJEP)KaHHs JIGKIMOHHOTO MarepHaja O0y4JaroIuMcs
npejiaraeTcsi OTBETUTh Ha BONpoc s pasmblnuieHus. Kparkue 3anucu JieKUMHd, HX
KOHCIIEKTUPOBAaHHWE TOMOTaeT ycBOUTh MaTepuai. [loaToMy B Xoje JEKIHMOHHBIX 3aHATUI
HEOOXOUMO BECTH KOHCIEKTHpPOBaHHME y4eOHOTo Marepualna, oOpallas BHHMaHUE Ha caMmoe
BaXHOE M CYILECTBEHHOE B HeM. MIMeeT CMbICI OCTaBUTh B pabO4YMX KOHCIEKTaxX MOJs, Ha
KOTOPBIX JieJIaTh TOMETKH, 3aMe4yaHus, JonoiaHeHus. Llerecoobpazno pazpaboraTb COOCTBEHHYIO
"Mapkorpaduio" (3Ha4yKH, CUMBOJIbI), COKpPAILIEHUS CIIOB.

Ilpakmuueckue 3anamus

B xoxe mnoaroroBkM K MPakTUYECKHM 3aHATUSAM HEOOXOJMMO H3YYHTh OCHOBHYIO
JUTEpPaTypy, O3HAKOMUTBHCS C JONOJHUTEIBHON JHUTEpaTypod, HOBBIMH NyOIMKAlUsIMU B
NEePUOJNYECKUX M3JaHUAX: JKypHanax, razerax W T.J. llpy 53TOM BaXHO YYUTHIBATh
pEeKOMEHIallu IpenojaBaress U TpeboBaHus yueOHOU mporpammbl. BakHO Taxoke omuparbes
Ha KOHCHEKTHI JeKUuid. B Xole 3aHATHA BaXHO BHHUMATEIBHO CIYIIATh BBICTYIUIEHUS CBOMX
OJTHOKYPCHUKOB. [Ipm HEOOXOIUMOCTH 3a/jaBaThb KM YTOYHSIOLIME BOIPOCHl, AaKTHUBHO
y4yacTBOBaTh B OOCYKJIEHMM H3y4aeMbIX BOIpPOCOB. B Xome cBoero BBICTYIUIEHUS
11€JIeCO00Pa3HO HCII0JIb30BATh KaK TEXHUYECKHE CPEACTBA OOYUYEHMs], TaK U TPAIULMOHHBIE, TO
€CTh JIOCKY U MeJl (IIpU HeOOXOITUMOCTH).

Opzanuzayusa 6HeayOumopHou 0esameabHOCHU 00y4aruuxcs

BaeaynuTopHash nesTeIbHOCTh OOYYarolerocss Mo JaHHOM IUCHMIUIMHE Ipeanojaraet
CaMOCTOSITENIbHBIA MOMCK MH(POPMAaLUU, HEOOXOJUMOM, BO-TIEPBHIX, Ul BBIIOJIHEHUS 3aJaHUN
CaMOCTOSITENILHOM pabOThl (MHBApUAHTHOW U BapUATHBHOW YacTeii) U, BO-BTOPBIX, OJTOTOBKY K
TEKyIIed M IMPOMEXYTOYHOM aTTecTallMM. YCIELIHas OpraHu3alys BPEMEHHM IO YCBOEHUIO
JAHHOM JUCHMIUIMHBI BO MHOTOM 3aBHCUT OT HaJIM4yusl Yy OOY4Yarolerocs yMeHUs
CaMOOpraHu30BaTh ce0s U CBOE BpeMsl JIsl BBITIOJTHEHUS MPEAJIOKEHHBIX JOMAIIHUX 3aJaHHH.

Iloozomoexa k 3auemy (IK3ameny)

B mpouecce moArotoBku K 3aueTy 0OydarolIeMycsi peKOMEHAYeTCsl TaK OpraHU30BaTh

CBOI0 yueOy, 4TOObI BCE BHJBI paldOT W 3aJaHUM, MPETyCMOTPEHHBIC paboyel MpOrpaMMOu,
ObUIM BBINOJIHEHBI B CpOK. OCHOBHOE B MOATOTOBKE K 3a4€Ty - 3TO MIOBTOPEHUE BCETO MaTepuaa
y4eOHOH IuCIMIIMHBL. B 1HUM TOATOTOBKM K 3ayeTy HEoOXoauMo H30eratb 4pe3MepHOM
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Meperpy3ku YMCTBEHHOM paboToOM, depenys Tpyad M oTabIX. [Ipm moaArotoBke k cmade 3adyeTa
CTapaiTech Bech 00BEM pabOThI paclpeieisaTh PAaBHOMEPHO IO JHSM, OTBEACHHBIM JUIS
MOJATOTOBKM K 3a4eTy, KOHTPOJHPOBATH KaXKABIH JEHb BBINOJHEHHS paboTel. Jlywmie, eciu
MO>KHO TMEPEBBINOJIHUTE IUIaH. Toraa Bcerna Oyner pesepB BpeMeHu. [Ipu MOATrOTOBKE K 3a4eTy
11e1€c000pa3HO IOBTOPATh NPONACHHBI MaTepual B CTPOIOM COOTBETCTBUU C Y4eOHOM
POrpaMMoOil, MPUMEPHBIM TEpPEeYyHEM Y4eOHBIX BOIPOCOB, 3aJaHUM, KOTOpPbIE BBIHOCATCA Ha
3a4eT U COJEPIKALIUXCSI B TAHHOM ITpOrpaMMme.

11. CHEHHUAJIBHBIE YCJIOBUA 1JIS1 HHBAJIMAOB U JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

[lon coenuManbHBIMH YCIOBUSIMH JUIsl TOJY4YeHUsT o0Opa3oBaHus OOy4arOMMXCS C
OTrPaHUYEHHBIMU BO3MOKHOCTSIMHM 37I0POBbsl ITOHMMAIOTCSI yCJIOBUS OOydeHHs, BOCIIUTaHUS U
pa3BUTHS TAaKUX CTYACHTOB, BKIIOYAIOIIME B Ce0S HCIONB30BaHUE TPH HEOOXOIUMOCTH
aJalITUPOBAHHBIX 00pa3oBaTelbHBIX MPOrpaMM M METOAOB OO0Yy4YeHHsS M BOCIUTAHMA,
CHENHATBHBIX y4eOHUKOB, YU4EOHBIX MOCOOMH M TUAAKTUYECKHX MAaTEPHUaoB, CIIEHUAIBHBIX
TEXHUYECKUX CPEICTB OOY4YEeHUs KOJUIEKTMBHOTO W  HHAMBUIYAJIBHOTO  I0JIb30BaHMUA,
NPEJOCTaBIICHNE YCIYr AacCHCTEHTa (TIOMOIIHMKA), OKAa3bIBAIOIIETO HEOOXOAWMYIO MOMOIIb,
IPOBE/ICHUE IPYMIOBBIX U MHIMBUAYAIbHBIX KOPPEKLIMOHHBIX 3aHATHH, o0ecrieyeHue J0cTyna B
3MaHUS By3a W JpyTrue YCIOBHs, 0e3 KOTOPBHIX HEBO3MOXXKHO WIJIM 3aTPyJHEHO OCBOCHHE
00pa30oBaTeNbHBIX IPOrpaMM 00YUYAOLIUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/IOPOBBS.

OOyuenne B pamMKax Y4eOHOH AMCHUIUIMHBI OOYYarOIIMXCS C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMM  37I0POBbSl  OCYILECTBJIAETCSI C Y4Y€TOM OCOOEHHOCTeH NCUXO0(U3UYECKOro
pa3BUTHS, MHAWBUIYAIBHBIX BO3MOKHOCTEH M COCTOSIHHS 3/I0POBbS TAKUX 00yYArOIIUXCS.

OOyuenue Mo yuyeOHOM TUCHMIUIMHE OOYYarOLIMXCS C OTPAHUYEHHBIMHU BO3MOXKHOCTSMHU
3JI0POBBSI MOXKET OBITh OPraHW30BAaHO KaK COBMECTHO C APYTUMH OOYYalONIMMHUCS, TaK U B
OTJIENIBHBIX IPYTIax.

B nensix moctynmHocTH 00y4eHHUs IO AUCIUTUINHE 00€CTIeUnBaCTCS:

1) st U1 ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSMU 37I0POBbS IO 3pEHHUIO:

- HaJIM4Me ajlbTepHATUBHOW BepcUM O(ULIMANIBHOIO caiiTa MHCTUTYTA B ceTH «MHTepHeT»
JUIs CIIa0OBUISIINX;

- BeCh HEOOXOIUMBIHN U U3Y4eHHsI MaTepHall, COTJIaCHO Y4eOHOMY TuTaHy (B TOM YHCIIE,
JUis 00y4aroIuXxcsl M0 WHAMBHUIYaIbHBIM YYE€OHBIM IJIaHAM) MPEIOCTABISAETCS B 3JIEKTPOHOM
BUJIC HA JIUCKE.

- UHIMBUyaJIbHOE PaBHOMEPHOE ocBeleHue He MeHee 300 mrokc;

- IPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO 00yJaronieMycsi HeOOXOAMMYIO TTOMOIIb;

- obecrieueHre BO3MOKHOCTH BBIITyCKa aJbTEPHATUBHBIX (JOPMATOB MEYATHBIX MaTepPHAJIOB
(xpynHbIN mpUdT WK ayauodaiiie);

- oOecneueHue JocTyna oOOYyYaroIIerocsi, SBISIOLUIETOCS CIENbIM U HCIOJB3YIOIIEro
co0aKy-TIpOBOTHHKA, K 3/TaHUIO HHCTHTYTA.

2) ans U1 ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/IOPOBbS IO CIIYXY:

- HaJTM4re MUKPO(OHOB M 3BYKOYCHIIMBAOIIEH anmapaTypbl KOJJICKTHBHOTO MOJTb30BAHHUS
(ayAMOKOJIOHKH);

3) s I ¢ OTpaHMYSHHBIMHA BO3MOXKHOCTSIMHU 3JIOPOBbS, UMEIOIINX HAPYIICHUST OTIOPHO-
JIBUTATENILHOTO  ammapara, MaTepHaJbHO-TEXHHUYECKUE YCIOBUS JIOJDKHBI 00eCreuuBaTh
BO3MOXKHOCTH OECITPENATCTBEHHOTO JAOCTYyNa 00yUYarOMIUXCsl B yIeOHbIE TOMEIICHHUS, CTOJIOBHIC,
TyaJeTHble M JpyrHe TIIOMELICHUs OpraHu3alMy, a TakXke IMpeObIBaHUA B yKa3aHHbIX
IOMEIIECHUAX (HaJIUYue NaHIyCcOB, NOPYYHEH, paCIIMPEHHBIX IBEPHBIX HPOEMOB M JAPYIHX
npUcrocoOIeHu).

Ilepen Hauanom 0O0y4eHUs: MOTYT IPOBOJIUTHCSI KOHCYJIbTATUBHBIE 3aHATHS, I03BOJIAIONINE
CTYZICHTaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMU aIallTHPOBATHCS K y4eOHOMY ITpOIIECCy.
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B mpouecce BeneHus yueOHOH AMCHUIUIMHBI TPOQEecCOPCKO-TNPEnoaaBaTeIbCcKOMy
COCTaBY PEKOMEH]IYeTCsI UCIOJb30BaHUE COLIMATBHO-AaKTHBHBIX M PEQIIEKCUBHBIX METOJIOB
00y4eHHUsl, TEXHOJOTMH COLUOKYJIbTYPHOH peadWINTalMU C ILEJIbI0 OKa3aHHWS IOMOIIU
00y4aroIuMCsl C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS B YCTAHOBJICHUU MOJIHOLICHHBIX
MEXKIMYHOCTHBIX ~OTHONICHWH C JpyruMH OOydarommxcs, CO3JaHHH KOM(OPTHOTO
MICUXOJIOTMYECKOro KJIMMara B yueOHOM! rpyrmre.

OcobeHHOCTH TTPOBEICHUS TEKYIIEH U TPOMEKYTOUHOM aTTECTAI[MH 110 AUCIUIUTIHE JUIS
0o0y4aromuxcsi ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3J0POBbsl yCTAHABJIMBAIOTCS C YYE€TOM
WHAUBUIYAIBHBIX MICUX0(PH3UIECKIX 0coOeHHOCTEH (YCTHO, MUChbMEHHO Ha OyMare, MACHbMEHHO
Ha KOMIIblOTEpe, B (popme TectupoBanusi u apyroe). [Ipu HEoOXOAMMOCTH HpPEenOCTaBIsSETCS
JIOTIOJIHUTEIbHOE BPEMs IS ITOATOTOBKH OTBETA HA 3a4€Te WM 3K3aMEHE.

ABTOp paboueii mporpaMMbl IMCHUILIUHBI:
KaH[l. XUM. HayK, JOLEHT Kadeapsl xumuu PacynoB AGytaun McamyTanHoBUY
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AHHOTAIIUSI PABOYEI MPOTPAMMBI TUCIATIIAHBI (MOY JIS):

«XUMHYECKHUE CUCTEMEBI U TEXHOJIOT N
(HaumenoBaHUE OUCYUNTUHBL (MOOYIS)

1. Ileap ocBOeHHS AUCHMILIMHBI (MOXYJsA). sBisgeTcss (OPMHUPOBAHHME 3HAHMIA,
YMEHHI, HABBIKOB W JMYHOCTHBIX KAa4eCTB, XapaKTePU3YIOIIMX TOTOBHOCTh OakalaBpa K
MJIAHUPOBAHUIO M JIOCTHKEHHUIO MPOGECCHOHAIBHONW Kapbepbl. B uyacTHOCTH, dopMHpOBaHHE
0a30BbIX 3HAHUM M OCHOBHBIX MOHSATUNA XUMUYECKHX CHUCTEM M TEXHOJOTUM, MPEJCTAaBICHUN O
(GyHIaMEHTAIBHBIX 3aKOHAX U OCHOBHBIX METOJaX XMMHYECKOW TEXHOJIOTHH, HEOOXOJUMBIX B
MO3HAHUU XUMHUYECKUX MPOLIECCOB u SIBJICHUH, a TaKXe MOATOTOBKA
BBICOKOKBUTU(DUITUPOBAHHBIX YUHUTENEH XWUMHH, CIHOCOOHBIX OCBEIIAaTh B IIIKOJBHOM Kypce
XHMMHUHU HA YPOBHE COBPEMEHHOTO COCTOSIHUSI XMMUYECKOW HAYKH U MPOMBIIIJIEHHOCTH.

2. MecTo TMCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI MPOrpaMMbl
Hucnummaa B1.B.JIB.02.01 «XuMu4eckre CHUCTEMBl W TEXHOJOTHH» OTHOCHUTCS K YacTH,
dbopMupyeMoil ydacTHHKaMH OOpa30BaTENbHBIX OTHOUICHHM, K MpEeIMEeTy IO BbIOOpY 2 U
Mopymo - 51.B./IB.02 {ucuumniaussl (Moayau) 1o Bbioopy 2 (AB.2) yueOHOro mnjaaHa (OCHOBHOM
npoeCCHOHAIBHON 00pa30BaTEIbHOM MPOrpaMMbl) MOATOTOBKH OakajgaBpOB MO HAIMpPaBICHUIO
44.03.05 INeparoruueckoe oOpa3zoBaHue (C AByMs MPO(UISIMU TOATOTOBKH)

3. Tpe6oBanusi K pe3yJbTaTaM 0CBOEHHUS TUCHUILINHBI(MOIYJIs):

JucnunnuHa HampaBieHa Ha (OpPMUPOBAHUE CIEAYIOIUX KoMneTeHui BeimyckHuka: OIIK -8,
IK-1

4, OO01mas Tpy10eMKOCTb THCHUILIUHBI (MOYJIs1) COCTABJIsIET 2 3a4eTHbIe

equHHIBI (724aca).

5. Cemectp: 9

6.  OcHoBHbIE pa3/ieibl JUCHHUILIMHBI (MOIYJI):

XHMMHMUYECKOE TPEBPAILEHHE BELIECTB, €ro COCTAaBILAIOIMIME U HUX  OCHOBHBIC
XapaKTepUCTUKU. ['OMOreHHbIe M TeTepOreHHble XUMUKO-TeXHonoruueckue mpoueccsl (XTII).
PeakimoHHble anmaparsl ¥ 3J€MEHTBl UX pacueTa. XuMHKo-TexHoJoruueckue cuctemsl (XTC).
IIpon3BOACTBO OCHOBHBIX MPOAYKTOB HEOPTAHUYECKOTO M OPraHUYECKOTO CUHTE3a

7.  @opMBbl TEKYyLIEro KOHTPOJIsI YCIIeBAeMOCTH U POMEKYTOYHOM aTTeCTAlUHN:
3a4yer

8. ABTOp:
KaHJ. XMM. HayK, TOoLeHT kadenpsl xumun PacynoB AGyTnun McamyTauHOBIY
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