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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs 10 AUCHUILIHHE, COOTHECEHHBIX C
YCTAHOB/IECHHBIMH B 00pa30BaTe/IbHOM MpPorpaMMe HHANKATOPAMH A0CTH)XeHHUS
KOMIIeTeHIui

ITo utoram oCBOeHUs AUCLIATUTUHBI 00YYarOIINICS 10/DKEH OCTHYD CIEAYIOIINUX Pe3y/IbTaToB

o0yueHUs:

Kareropus (rpymnma)
KOMIeTeHI[uH (Tipu
Hamuny OITK)

dopmupyeMast
KOMIeTeHLust (C
yKa3aHueM Ko/a)

Kopn v HaumMeHOBaHUe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UH

Pe3ynbraThl 00yueHust
T0 TUCLIUTITAHE

HayuHble 0CHOBBI
Tre/laroruueCcKou
JlesiTe/TbHOCTH

CnocobeH
OCYIIIeCTBIISTh
Te/[Jaroruyue CKyro
JesITe/IbHOCTh Ha OCHOBE
CrieLMabHbIX HAyUHBIX
3HaHu (OI1K-8);

OIIK-8.1. 3Hatb
Hay4Hble OCHOBBI
rie/laroruyeckou
JlesiTe/IbHOCTH,
rpeIMeTHYI0 00/1acTh
0a30BBIX JUCLIUTIIMH U
(Wnu) AUCLUTIIVH,
aKTyaabHbBIX /IS
OCBOEHUSI OCHOBHBIX
JUCLUTUIAH TIpoGust

3HaTh Hay4HbI€ OCHOBBI
Tre/laroruue cCKou
JiesTeIbHOCTH,
NpeMeTHY 00/1aCTh
6a30BbIX JUCIUTUIVH U
(Wn) AUCIUTIIIVH,
aKTyaJIbHBIX [IJIsI
OCBOEHUSI OCHOBHBIX
JMCLIATUTAH TIPO(UIs

OIIK-8.2. YmeTb
WCII0/Tb30BaTh
crieljMabHble HayuHble
3HaHUs AJis1
OCYIL[eCTBJIeHUs
re/laroruue CcKou
JlesTe/TbHOCTH

YMeThb HCII0/Ib30BaTh
Crierivia/IbHbIe HAdy4YHbIE
3HaHHWA OJ1d
OCy1IeCTB/IeHUA
HEAaFOFquCKOﬁ
AedATe/IbHOCTU

OIIK-8.3. Bnagets
OMBITOM U HaBbIKaMH
OCYIIIeCTB/IeHUS
Tie/laroruue CKom
JlesiTe/IbHOCTH Ha OCHOBE
Criel[habHbIX HayUHBIX
3HaHUMU

BnageTts onbiTOM 1
HaBbIKaMH
OCYILleCTB/IEHUS
Tielaroruue CKom
JlesiTelTbHOCTA Ha OCHOBE
CrielMaJbHbIX HayUHbIX
3HaHUU

CucremMHoOe U
KPUTHUUECKOE MBIIILJIeHHEe

CriocobeH
OCYILIeCTB/ISATh TIOUCK,
KPUTHUYEeCKUM aHau3 1
CUHTe3 UH(OopMaLy,
TIPUMEHSITb CUCTEMHBIN
TIOJXOZ, [J1s1 PelleHust
TIOCTaB/IeHHBIX 3a/1au
(YK-1);

YK-1.1. 3HaTb OCHOBBI
rovcKa UH(opMalu B
oubmorpaduuecKux
HCTOYHUKAX U B CETU
NHTepHeT; 0CHOBBI
KPUTUUYECKOT0 aHa/iu3a 1
CUHTe3a UH(opMal1K;
OCHOBBI CUCTEMHOT'O
MoJX0/ja NPy peLleHrur
MOCTaB/IeHHBIX 3a/iau

3HaThb OCHOBBI IOKCKA
vHopmMalru B
o6ubmorpadryecKux
HCTOYHUKAX U B CETU
NHTepHeT; 0CHOBBI
KPUTHUYECKOT0 aHam3a u
CHHTe3a UH(popMalL1u;
OCHOBBI CUCTEMHOTO
MoJX0/ja PY pelleHur
MOCTaB/IeHHbIX 3a/1au

YK-1.2. ¥Ymetb
OCYILIeCTBJIATh TIOUCK
vHbopMalu B
6ubmorpaduue ckux
WCTOYHMKAX U B CETH

YMeTb OCy1LeCTB/IATh
MOUCK UH(OpMaLUY B
Oubmorpadhuue CKux

VICTOYHUKAX U B C€TU

NHurepHer;




NuTepHerT;
aHaJIM3UPOBAaTh U
CUHTEe3UpOBaTh
MH(OpMaLyIo;
MPUMEHSTh CUCTEMHBIN
TIOAXOZ, AJ1s1 peLleHust
N0CTaB/IeHHBIX 3a/ia4

aHa/IM3UpOBaTh U
CUHTe31POBaTh
“H(opMalHio;
TIPUMEHSITb CUCTeMHbIN
TIOJXOZ, [IJisl PelleHust
MOCTaB/IeHHbIX 3a/1au

YK-1.3. Bnagetb
HaBbIKaMU MOMCKa
vH(popMaLy;
KPUTUUYECKOro aHaiv3a u
CUHTe3a UH(pOpMaLuy;
NIpUMeHeHUs
CUCTEMHOT0 MOAX0Aa
JJ1s1 peLleHust
MOCTaB/IeHHBIX 3a/jau

BajeTs HaBbIKaMM
MoucKa UHQOpMaLIUu;
KPUTUYECKOTO aHa/in3a 1
CUHTe3a uHdopMaluy;
TIpYMeHeHHsI
CUCTEMHOT0 MOAX0/a
QIS peleHust
MOCTaB/IeHHBIX 3a/lau




2. Ilenp 1 MeCTO AUCIUIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

MucturuivHa « Xumust: [IpukiagHas XUMUs» OTHOCHUTCS K 00s13aTe/TbHON YacTH.

JucnuninHa usyyaeTrcaiHa __ S5 Kypce B 15 CeCccuu.

Llenp wW3yuyeHUs AWCLUIUVIMHBL: (OPMHUPOBAHME CHCTEMATH3WPOBAaHHBIX 3HaHWK B obmactu
XMMHUYECKOM TEeXHOJIOTHY, OCBOEHHWe TPHHLMIIOB CUCTEMHOIO IOAX0JAa K OINWCAaHHI0 XHMMHUYEeCKOro
TIPOM3BO/CTBA, YMEHUI peasM30BbIBaTh 00pa3oBaTe/ibHbIe MPOrPaMMbl B COOTBETCTBHU C TPpeDOBaHUSIMU
oOpa3oBare/lbHbIX CTAHJAPTOB, HABBLIKOB MCII0/Ib30BaTh BO3MOXKHOCTU 0Opa3oBaTebHON Cpefibl [jis
JOCTIDKEHHUS] JIMUHOCTHBIX W TIPeIMETHBIX pe3y/bTaToB oOyueHHWs M obecriedeHWsi KaueCTBa y4yeOHO-
BOCITUTATe/IbHOIO IIpoLiecca

3. Copaepxanue paGoueil mporpaMmsbI (00beM AVCIUIUIAHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToAnYecKoe ofecreyeHre CaMOCTOSATE/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UJIMAT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT' PAMMBI

JACLUIUIMHBL «XuMus: [IpykiasgHas XuMus» Ha 15 Ceccuro
__3d0YHad
topma obyueHwus
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocThb aucturvHbl (3ET / yacoB) 4/144
YueOHBIX UaCOB Ha KOHTAKTHYIO paboTy C TIpero/iaBaTesiem: 21.7

JIeKIui 8

MPAKTUUe CKUX/ CeMHUHAPCKUX 0

71ab0opaTOpPHBIX 12

KOHTPOJTb camocTosiTesTbHOU paboThl (KCP) 0

Jpyrux (TpynroBasi, UHAWBU/yaIbHask KOHCY/IbTALIMS U UHbIE BUZBI
yueOHOM AesITe/TbHOCTH, TIpelyCMaTpHUBAatOIIKe paboTy 00yJaromuxcs C

nipenogaBaresieM) OKP 1.7
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 114.5
YueOHBIX YaCOB Ha TIOATOTOBKY K

5k3aMeHy (KoHTposib) 7.8

dopMa KOHTpOJIA:
OJKk3ameH 15 ceccus




Ne /11

Tema u copeprxaHue

dopMa u3y4yeHUus
MaTepuasioB: JIeKIHH,
NpakTHUeCKHe 3aHsTHS,
CeMHHAapCKHe 3aHsATHS,
naboparopHbie paboThI,
camocTosiTe/bHas pabora
Y TPYZ,0EeMKOCTD (B
yacax)

Jlek |JIab |9k |KoP|CP

OcHOBHas 1
JIOTIO/THUTE TbHAs
JIUTEepaTypa,
peKomeHlyemast
CTyZileHTaM (Homepa
13 CIMCKA)

3a/jaHus 110
CaMOCTOSITe/IbHON
paboTe CTy/eHTOB

dopma TekyI11ero
KOHTDOJISI
yCIieBaeMoCTH
(KO/IOKBUYMBI,
KOHTPOJTbHbIE
paboThI,
KOMITbIOTE@PHbIe
TeCTbI U T.11.)

5 KypcC

/ 15 ceccus

TeopeTHueCKre 0CHOBbI XUMHUUECKOTO
TIPOM3BO/ICTBA

1.1

OCHOBHBIE TIOHATUS U oripezie/ieHHs

YueHre 0 XMMHUeCKOM IPOU3BO/CTBeE,
OCHOBHBIE LIeJIU U 33/1a4i, pellaemMble
XUMHYeCKOM TexHosioruei. CoBpeMeHHbIe
TpeGOBaHUs K XUMUUECKHUM TIPOU3BO/ICTBAM.
[TokasaTeny ¥ NPUHLMIBI XMMUUYECKOTO
nipou3BocTBa. OOIIIast XapaKTepUCTHKa
TIPOL[eCCOB U araparoB B XUMUYeCKOH
TeXHOJIOTUW. PacueThl B XMMUUeCKOMN
TeXHOJIOTHH.

OcH. mut-pa Ne 1

KoHcriekT

YcTHBIN ompoc,
TecTtupoBaHue

1.2

ChIpbe, BoJja U SHeprusi B XMMHUYeCKOM
TIPOM3BO/ICTBE

Buib! CbIpbsi, €ro KiaccupuKarysl.
[ToAroTOBKA XMUMHYECKOTO ChIPhS K
niepepaboTke. O6oraiijeHue Chbipbs,

OcH. nmut-pa Ne 1

KoHcniekT

Pemienwne 3azau,
JlabopatopHasi
pabora




(hI0TalIMOHHBIN MeTO/|, 000TallleH s ChIPhSI.
Krnaccudukaiysi IpoOMbIIIIEHHOW BOABI.
Posb 1 3HaueHWe BOAbI B XUMHUYECKOM
TIPOKM3BOACTBe. BU/bl S3HEprum.
KoadduireHT UCIionb30BaHusl SHEPTUM.
TernooOMeHHUKH.

2 ITpou3BOACTBO HEOPraHUUeCKUX BeLLeCTB.
2.1 [Tpon3BOACTBO CepHOM KHUCIOThI 1 18 |OcH. mut-pa Ne 1 TectrpoBaHue, JlaboparopHasi
KoHcnekT pabora, YCTHBIH
CeolIpbe U ero nogrotoBka. ®usmko- oripoc, Pemenne
XHMMHYeCKHe OCHOBBI IPOU3BO/ICTBA CEPHOM 3a/1a4
KMCJ/IOTbI KOHTAKTHBIM Y HUTPO3HBIM
ciocobamu. TexHo/OrnUeckast cxema
MIPOM3BO/CTBA CEPHOM KHC/IOThI
IIpumeHneHnue.
2.2 [Tpou3BoACTBO aMMMaKa M a30THOM KMC/IOTHI | 1 22 | OcH. mut-pa Ne 1 KoncriekTt, Permiennie | JTabopaTtopHast
3a/a4 paborta, Perienue
Cunre3 ammuaka. CeIpbe ¥ ero noiroToBKa. 3a/1au
PU3UKO-XUMUUeCKHe OCHOBBI [IPOM3BO/CTBA
pa30aB/IeHHOM a30THOM KUC/IOTRI. [Tpsimoii
CUHTe3 KOHLeHTPUPOBAHHOM a30THOMN
KUCIOTBL. TeXHO/IOrnueckre CxeMbl
TIPOM3BO/CTBA a30THOM KHUC/IOTHI.
ITpumeneHue.
3 [Ipou3BOACTBO OpraHUYeCKUX BelljeCTB.
3.1 ITpor3BOACTBO YKCYCHOW KHUC/IOTBI 1 18. Koncnekr JlaboparopHast
5 | Horm. qut-pa Ne 1 pabora, PerieHne

OCHOBHOM M TOHKWM OpraHWYeCKUN CUHTE3.
Krnaccugukaiysi npolyKTOB OpraHu4eCcKoro

3a/1a4, YCTHBIU OMPOC




cuHTe3a. ChIpbe 1 MPOLIeCChl OpPraHuyeCcKoro
cuHTe3a. ChIpbe U TeXHOIOTUUecKasi CxeMa
TPOU3BO/ICTBA CUHTETUUECKON YKCYCHOM
KUCJIOTBI. MeTozibl POU3BO/ICTBA YKCYCHOM
KHC/IOTBI ¥ YKCYCHOTO aHTUJPUA.
TexHoMOrMUecKre CBOMCTBa U MpUMeHeHUe.

3.2

HedTb u ee nepepaboTtka

HedTb 1 ee npoucxoxxjeHue 1 COCTaB.
OOb1ast cxema riepepaboTku HeTH.
[TepBuuHas neperoHka He(tu. BropuyHas
riepepaboTka HedTH. TepMUUeCKU KPEKHHT.
Karamutruecknii KpekrHr. OKTaHOBOE
yrcio 6eHsvHa.Karanuruueckuii
puopMUHT HeTernpoAyKTOB.

OcH. nmut-pa Ne 1
Homn. mur-pa Ne 1

KoHcIekT,
TectupoBaHue

Pemienwne 3azau,
JlabopatopHasi
pabora

JK3aMeH

KonTtponbHast pabora

0.5

Nroro o 5 kypcy 15 ceccuu

12

124

WToro no auCLUIUIMHE

12

124

10



4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI ¥ UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 1o AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00yUYeHUsl M0 AUCIUIUIHHE.

Kox n ¢opmympoBka kommereHLun: CriocobeH OCYyL[eCTBATH IeAarorHuecKyro /esiTe/IlbHOCTb Ha
OCHOBe creljanbHbIX HayuyHbIX 3HaHul (OITK-8);

Kop n Pesynbrare! Kpurepun ouleHrBaHus pe3y/bTaToB 00yueHus (OK3amMeH)
HauMeHOBaHHe |00yueHuUs 110 2 3 4 (Xopoo) 5 (OT/mAuHO)
MHAMKATOpa AACLIITAHE (HeynoBnetBop |(YnoBneTBOPUT

AOCTIDKEHN WTEeJIbHO) e/TbHO)

KOMITeTeHL[U!

OIIK-8.1. 3HaTe | 3HATh HayuHble |3HaHUSA He 3HaHUs 3HaHusA 3HaHus
Hay4Hble OCHOBBI c(hopMHpOBaHbI |HEJOCTAaTOUHO | CPOPMUPOBAHBI,  MTOJHOCTHIO
OCHOBBI reJjaroruyecko chOopMHUPOBaHbI, | HO UMEIOT cchopMUpPOBaHbI
rneJlaroruvyecko | HEeCHCTeMHBbI OT/le/IbHBIe

71 JlesATe/IbHOCTH, npo0ebl 1

JlesiTeIbHOCTH, | TIpeMEeTHYO HETOYHOCTH

npeMeTHYI0 | 006/1acTh

o6sacTb 6a30BbIX

0a30BBIX JWCLUIUIVH U

JUCLMIUVIMH U | (W1n)

() JUCLIUTITHH,

JVCLIUTUIVH, aKTyaJIbHbIX

aKTya/IbHbIX [ OCBOEHUS

JI/Is1 OCBOEHUSI | OCHOBHBIX

OCHOBHBIX JWCLIATIIAH

JVCLIUTUIMH npo¢uns

ripousis

OIIK-8.2. Y™meTb YMeHus He YMeHus He YMeHus B Ymenus
YmeTn WCI0/Tb30BaTh | C(hOPMHUPOBaHbI | [IOJTHOCTBIO OCHOBHOM TMOJIHOCTBEO
WCII0/Ib30BaTh | CHieljasibHbIe chopMupoBaHhbl | CHOPMHUPOBaHb! | CYOPMUPOBAHbI
CrieLMajbHble | HayuyHble

Hayy4Hble 3HaHUA AJIs1

3HaHUSA /151 OCYLL[eCTBJIEHHUS

OCYILeCTB/IeHUS | [1e[JarOruyYeCcKo

MeJjaroruuecko | U JesiTelbHOCTU

1 JesiTeNTlbHOCTH

OIIK-8.3. Bnanets Bnapnenue Bnanenue Bnanenue Bnapnenue
Bnagets OMBITOM U HaBbIKAMU He | HaBbIKaMM HaBbIKAMH B HaBbIKAMU
OTBITOM U HaBbIKaMU cOopMHUPOBaHO |HEYBEDEHHOEe | OCHOBHOM yBepeHHoe
HaBbIKaMH OCYLL[eCTBJIeHUS cchopMrpoBaHO
OCYLLeCTBJ/IeHUS | 1e[JarOrnyecKo

relaroruuecko | il JesTebHOCTH

U [1esiTeNIbHOCTH | Ha OCHOBE

Ha OCHOBe CrieL{MajbHbIX

CHelUaibHbIX | HAyUYHbIX

Hay4HbIX 3HaHUMU

3HaHUU

11




Kog u dgopmynrpoBka komrieTeHI[uM: CrI0COOeH OCYIIeCTB/ISATh MOMCK, KPUTUUECKUN aHau3 U CUHTe3
vHbopMaluK, PUMeHSITh CUCTeMHBIN MO/[X0/ AJisl pellieHus ocTaB/ieHHbIX 3a7ad (YK-1);

Kog u Pesynbrarthl KpuTepuu orieHMBaHus pe3y/ibTaToB 00yueHus (OK3aMeH)
HauMeHOBaHUe |00yueHuUs 110 2 3 4 (Xoporio) 5 (OtmuHO)
MH/MKATOpa AACLHTITHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHIS WTe/bHO) e/bHO)

KOMIIeTeHLIUU

YK-1.1. 3Hate | 3HaTh OCHOBBI | 3HAHUS He 3HaHUs 3HaHus 3HaHusA
OCHOBBI ITOMCKA |TOMCKA chopMUPOBaHbI | HEJJOCTAaTOUHO | COPMUPOBAHBI,  TTOTHOCTHIO
vH(opmaluy B | MH(popMaliy B c(hopMHpOBaHbI, | HO UMEIOT chopMHUpOBaHbI
oubmorpaduue | 6ubMorpadhuye HECUCTEMHBI OT/ZIeNTbHbIE

CKUX CKUX rpo06esibl U

HWCTOYHMKAX U B | UICTOUHUKAX U B HETOUHOCTH

cetu MuTepHer; | cetu VIHTepHeT;

OCHOBBI OCHOBBI

KPUTUUECKOTO | KPUTUUECKOTO

aHanusa u aHa/mM3a u

CUHTe3a CUHTe3a

vHbopMaluy; | uHbopMaluy;

OCHOBBI OCHOBBI

CHUCTEeMHOT0 CHUCTEeMHOT0

rozAxo/a rnpu No/IXoAa Mpu

peleHnun pelLeHnH

MOCTaBJ/IEHHBIX | MOCTaB/IEHHbIX

3a/a4 3a/a4

YK-1.2. YmeTb | YMeTb YmeHus He YMmeHus He YmeHus B YmMmenus
OCYLIEeCTB/IATh | OCYILIECTBJISATh | CPOPMUPOBAHBI | [TOTHOCTHIO OCHOBHOM TMOJIHOCTBEO
TOMCK TOXCK cchopmupoBaHbl | CPOPpMUPOBaHbI | CPOPMHPOBAHbI
vHbopMaluu B | MHpOpMaLUU B

oubmuorpaduue | bubnmuorpaguue

CKHX CKHX

HMCTOUHMKAX U B | UICTOUHUKAX U B

cetu MHTepHeT; | cetu VIHTEpHeT;

aHa/IM3MpOoBaTh | aHa/IU3UpPOBaTh

U u

CHUHTEe3UPOBaTh | CHUHTe3UPOBAaTh

vHbopMaluto; | MHGOpMaLHIo;

TIPUMEHSITh TIPUMEHSITh

CHUCTEMHBIN CUCTeMHBIN

TOAXO0Z, /151 TIO/XOZ, JIS1

pelieHust pelieHust

MOCTaBJ/IEHHBIX | MOCTaB/IEHHbIX

3ajau 3a/a4

YK-1.3. Bnagets Bnanenue Bnanenue Bnanenue Bnanenue
Bnagets HaBbIKaMU HaBbIKAMU He | HaBbIKaMU HaBbIKaMU B HaBbIKAMU
HaBbIKaMH TIOMCKa chopMHPOBaHO |HeyBepeHHOe OCHOBHOM yBepeHHoe
TOMCKa vHbopMaluy; c(hopMHpPOBaHO
vHbopMaly; | KpUTUUECKOTOo

KPUTHUYECKOIO |aHa/v3a 1
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aHanms3a u CHUHTe3a
CUHTe3a vH(opMaLuy;
uH(popMalLMy; | TIpUMeHeHHUs!
MIpUMeHeHUs CUCTEMHOT0
CUCTEMHOTO rozxoza AJist
nozxozja AJist peLleHus
peleHust TMOCTaB/IeHHBIX
MOCTaB/eHHbIX |3ajau

3a71au

4.2. TunoBble KOHTPOJ/IbHBbIE 3a/JaHUA WIM HHbIe MaTepHasibl, HeOOXoJAUMBbIe /il OLleHHBAHHA
pe3y/IbTaToB 00yYeHHUsl MO JUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMHM B 00pa3oBaTe/IbHOM

nporpaMMe  HH/UKaToOpaMu

JOCTIDKEHHS  KOMIIeTeHI[HH.

MeTtoauyeckue  MarTepHuasibl,

onpe/e/A0IHe MPOIeAyPhI OLeHUBAHUS Pe3y/IbTaTOB 00yUeHHs M0 JUCIUILIHHE,

Kopn v HanmeHOBaHMe
WH/IUKaTOpa [JOCTW)KEeHUS
KOMIETeHL[U!

Pe3yneraThl 00y4eHus 1o
JUCLUIIMHE

OuleHOYHBIe CpefiCcTBa

OIIK-8.1. 3HaTe HayuHbIe
OCHOBBI T€/JaroruyecKou
JIesITe/TbHOCTH, TIPeJMETHYHO
06s1acTh 6a30BbIX AUCLUTUIAH U
(MM AUCLIUTUTHH, aKTya bHbIX
JJISI OCBOEHUST OCHOBHBIX
JIUCLIATIIAH TIPOQUIIsS

3HaTh HayuHble OCHOBBI
rie/laroruueckou JesiTeTlbHOCTH,
npeZIMeTHYH0 06/1acTh 6a30BBIX
JVCLIMILIMH U (WIX) AUCLUTIIVH,
aKTyaJIbHBIX /11 OCBOEHHS
OCHOBHBIX JIMCLIUTUIMH NPOduIst

YctHell onpoc, TecTHpoBaHuUe,
KoncriekT, JlabopaTopHast paboTa,
KoHTtposnbHas paborta, Perenue

3aau

OIIK-8.2. ¥YMeTh UCI10/1b30BaTh
crieljdaibHble HayuHble 3HaHUS
JL7Is1 OCYLL[eCTBJIeHUS

T1e/JaroruueCcKoM 1esiTeTlbHOCTU

YMeTh UCI0/Ib30BaTh
criel[dabHble HayuHble 3HaHUS
ISl OCy11e CTB/IeHUSI
re/laroruueckoi JiesiTelbHOCTU

Perenue 3as1a4, YCTHBINU OMpoC,
KoncriekT, JlabopaTopHast paboTa,
KoHTtponbHast pabora,
TectupoBanue

OIIK-8.3. BnageTh OmbITOM U
HaBbIKAMU OCYILIeCTBIeHUS
reJjaroruueckom JiesiTeTlbHOCTH
Ha OCHOBe CIielhalbHbIX
HayUYHbIX 3HAHUH

BrazieTh onbITOM U HaBbIKAMHU
OCyIIeCTB/IEHUS Tie/jaroruye cKou
JiesiTeTbHOCTH Ha OCHOBe
CrielMabHbIX HAyUHBIX 3HAHUH

YctHbil onpoc, TecTupoBaHue,
Koncnekr, JlaboparopHast pabora,
KoHTtponbHas paborta, PelieHue

3az1au

YK-1.1. 3HaTb OCHOBBI ITOUCKA
vH(popMaLy B
Oubmorpaduve CKMX KCTOUYHUKAX
U B ceTd VIHT@pHET; OCHOBBI
KPUTHYECKOTO aHa/Ii3a U CUHTe3a
“H(OPMaLMH1; OCHOBBI
CHCTEMHOTO0 TT0JX0/ia TIpH
pelleHUH TI0CTaB/IeHHBIX 3a/1au

3HaTb OCHOBBI IIOKCKA
vH(popMaLu B
OubmMorpah e CKMX UCTOUYHUKAX
Y B ceTu VIHTepHET; OCHOBBI
KPUTHUECKOTO aHa/IM3a U CUHTe3a
MH(OPMaL1H; 0CHOBbI
CHCTEMHOTO 1T0JX0/1a TIPH
pelLleHNH TI0CTaB/IeHHBIX 3a/iau

Perienue 3as1a4, YCTHBINU OMpoC,
KoncriekT, JlabopaTopHast paboTa,
KonTposbHas pabota,
TectupoBaHue

YK-1.2. ¥YMeTb 0Cy11leCTB/IATh
TOMCK MH(OpMaIH B
OubmMorpaduye CKMX KCTOUHUKAX
U B cetu THTEpHeT;
aHa/IM3MPOBaTh U CUHTE3UPOBATh
“H(OopMaIio; MPUMeHSTh

YMeTh 0CyI1IeCTB/ISATh TTOUCK
vHdopmaluu B
O6ubmMorpah e CKMX UCTOUHUKAX
1 B ceTu VIHTEpHeT;
aHa/IM3UPOBaTh U CUHTE3UPOBATh
vH(MOopMaluio; IPUMEHSTh

Perienue 3a/1a4, YCTHBINU OMpoc,
TectupoBanue, KoHCriekT,
JIabopatopHasi pabora,
KoHTtposnbHas paboTa
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CHUCTeMHBIM MOAX0 ] AJisl pellieHust
MOCTaB/AeHHbIX 3a/1a4

CUCTeMHBIM MOAX0 AJ1sl pelleHust
MOCTaB/IeHHBIX 3a/1a4

YK-1.3. Bnasiets HaBbIKamMu
roucKa uHpopmaiuuy;
KPUTUUECKOTO aHa/inu3a U CUHTe3a
“H(OopMal[1K; TIPpUMeHeHHst
CHUCTEMHOT0 MOAX0/a AJIs
pelLleHrs MOCTaB/IeHHbIX 3a/au

BnazeTs HaBbIKaMU MOMCKa
VH(pOpMaLK1; KPUTUUE CKOTO
aHa/M3a U CMHTe3a UH(popMaLuy;
NIpUMeHEeHHsI CUCTEMHOTO
NOZX0/1a /1/1s1 pelleHust
MOCTaBJ/IEHHBIX 3a/a4u

TectupoBaHue, YCTHBIN OMPOC

TecToBbIe 3ajaHus

OrnvcaHve TeCTOBbIX 3aJjaHWM: TeCTOBble 3a/lJaHWs BKJ/IOYAKOT TECThl 3aKpPLITOrO THMA (C OJHUM
MPaBU/IBHBIM OTBETOM), TeCTbl Ha YCTAaHOBAEHUM TOC/Ae0BaTeIbHOCTU UM Ha YCTaHOB/IeHUE
cooTBeTCcTBUsl. OlLleHKa 3a BBITIOJIHEHWE TECTOBBIX 3aZlaHUM BBICTAB/ISIETCSI Ha OCHOBAHWM TIpPOLIEHTa
3a/laHWl, BBITIOJIHEHHBIX CTYJeHTaMUA B TIpoLlecce TIPOXOXKIEHUsI TPOMEXYTOUHOTO U PYOeXKHOTO

KOHTDOJIA 3HaHU

TecTtupoBaHHBbIe 3a/aHHS

CMech KOMITOHEHTOB TBEP/IOTO ChIPbsl B OMpeZie/ieHHbIX KOIMUeCTBaX Ha3bIBaeTCs:
1) nynbmoii; 3) TBepbIM pacTBOPOM;

1. mwmxToi; 4) 111/1aMOM.

MeTo/, oboraitieHust TBEPAOTO ChIPbsi, OCHOBAaHHBIN Ha Pa3/IMUMY B CMaulBaeMOCTH er0 KOMITOHEHTOB

Ha3bIBAETCA:

1. aromepaiyeit; 3) KOHILIEHTpalew;
2. rpaButaiueii; 4) daoraiuei.
I[Tporiecc COPTUPOBKH TBEPJOT0 MUHEPAIBHOTO ChIPhSl Ha OTZe/bHbIe (PPaKIIUK 110 KPYITHOCTH €0 KyCKOB

HOCHUT Ha3BaHUE:
v3MesiBIeHre; 3) oboraijeHue;
K1accudukaiys; 4) yKpyrmHeHue.

ParrioHa/ibHOe MCTIOb30BaHWe SHepPTryuy B MPOU3BO/ICTBE JOCTUTAETCS 3a CUeT:
a) UCII0JIb30BaHUsI TETJIOTHI 3K30TePMUUeCKOU peakiun

0) 3aMeHBI 37IeKTPUUYeCKOM YHEPTHH SHEPryel ToTuIMBa

B) MIPOBe/IEHUsI XMMUUeCKUX Peaki[yii Py KOMHATHOM TeMIiepaType
I') MPOBe/IeHUsT XUMUUeCKHX peaki[yiii TIpu aTMoC(hepHOM JlaBlieHUH
Onepalyy u3MebueHus1, [eHTprU(yripoBaHusl, CMelllMBaHus TiepeMelljeHUs] MaTepUasoB,
OCYILIeCTBJISFOTCS 3@ CUET UCTIONb30BaHUsI SHEPTUH:

a) MexaHHYe CKOU

0) cBeTOBOI

B) siZlepHOU

') XUMHYeCKOM
TeryioHOCHTE/IEM Ha3bIBaeTCsI

a) BelIeCTBO, UCTIOb3yeMOe B KaueCTBe CPe/ibl JI/isi HarpeBaHusI
0) BerleCcTBO, CrI0COOHOE HArpeBaThCS
B) >)KUJJKOCTb C HU3KOM TeMIlepaTypou KUMeHUs

T') )KUJKOCTb C BICOKOM BSI3KOCTBIO

OHeproeMKOCTbI0 XMMUU€eCKOTO MPOX3BO/CTBA Ha3bIBAeTCS:
a) KO/IM4eCTBO SHEepPruM, 3aTpauyuBaeMoe Ha MoJTyueHre eJUHULIbI IPOAYKLIUU

0) KOTMUeCTBO TEIJIOBOM SHEPTUH

B) KOJIMUECTBO /IEKTPUUECKON 3HEPTUH, TIOTpebsisieMoe TIPOU3BOZICTBOM
I') KOJIMUeCTBO SHEPTHH, BblJie/isieMoe 3K30TepMUUeCKOM peakijyeit
KoadduimeHT rcnonb30BaHUS 3HEPTHUM B XUMUUEeCKOM TTPOM3BOZICTBE O3HAUAeT:
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a) CyMMy BCel 3aTpaueHHOW SHepruy;
0) oTHOIIIeHHe TeopeTHUUeCKHd He0OX0JMMOro KOJTMUeCTBa SHEPrUU K MPaKTUUYeCKH 3aTpaueHHOMY;
B) CYMMY TeIJIOBOM U 3/7IeKTPUUYeCKOW SHepruu;
') Pa3HOCTb MeXK/y 3aTpauyeHHOM SHeprue 1 TerjioTou peakLyu.
OHeprus B XMMHUYeCKOU MPOMBIIIIEHHOCTU He UCII0/Ib3YeTCs /IS
a) CKaTus ra3oB M )XUJKOCTel
0) HarpeBa MaTepuaioB
B) CK/1a/JMPOBaHUSI ChIPbsI
T') 371eKTPO/In3a
TernoByr0 S3HEPrUI0 MOMYYaroT 3a CUET
a) CKWraHus TOTIMBA
0) 2K30TepMHUUeCKOM peakiuu
B) 9H/IOTepMUUECKOU peakLin
I') 3/1IeKTPOCTaTUYeCKHX MPOLIECCOB
s mpoBefieHNst (POTOXMMUUECKUX MTPOLIeCCOB CUHTE3a UCTI0/Ib3yeTCsl SHeprus
a) TeryioBasi B) MexaHHUYeCKasi
0) sijmepHast T) CBeTOBast
XuMHuecKasi SHeprusi peanusyercsi B pabote
a) peKTU(hUKaLMOHHOW KOJIOHHBI
0) cemaparopa
B) KOH/IeHCaTopa
I') ra/ibBaHAYECKOr0 3/1IeMeHTa
ParjoHanbHOe KMCoMb30BaHUe SHepruy B MPOU3BO/CTBE JOCTUraeTCsl 3a CUeT:
1. ucnonb30BaHUS TEIIOTHI peakLvy;
2. 3amMeHbl JIeKTPUYECKON SHepPruy SHeprueu TOIIMBa;
3. mMpoBefieHUs1 XUMUUYECKUX peakLUi PpU KOMHATHOU TeMIieparype;
4. TIpOBeZleHUs1 XMMHUUeCKUX peakLuii Ipu aTMoCc(epHoil Temneparype.
[Tporecc MoATrOTOBKY MPOMBILLIZIEHHOM BOZbI BK/IFOYAET:
1. TO/MBKO ymMsAruyeHue;
2. obecconvBaHue 3a CYeT AUCTU/ISLIVY;
1. ¢dunbTpoBaHme, ymsryeHue, o6e30paKriBaHuUe;
2. TONBKO OTCTavBaHUe.
K xumMu4yeckomMy MeToZly yMsIrueHUsl BOJbl OTHOCHUTCS peaKLusi:
1. Ca(HCO,), = CaCO,4 + H,0 + CO,;

2. Ca(HCO,), + H,50, = CaSO, + 2H,0 + 2CO,;
3. Ca(HCO,), + Ca(OH), = 2CaCO, + 2H,0;
4. Mg(HCO,), = Mg(OH), + CO,.

Karanusaropom pyist peakiu 250, + O, < 2SO, B IPOMBIIUIEHHOCTH SIB/ISI€TCS:

1. maTuHa; 3) IOPUCTOe >KeJie30;
2. amomocuavkar; 4) okcu BaHaaus (V).
[TpuHLMNI TeryiooOMeHa 3aK/IH04YaeTcs B:
1. mopaue ropsiueit Bozpbl;
2. Tiofaue Tapa;
3. WUCI0/Ib30BaHKe TeIyIOThI peakliiy B TIPOM3BO/ICTBE;
4. moporpeBa cpeJbl peakLvu.
[poriecc oT/esieHus TI0€3HOM UaCTH ChIPbsl OT MyCTOM MOPO/bI C 11e/IbI0 TOBBILLIeHUST KOHL[eHTpalun
T10/1€3HOT0 KOMIIOHEHTa Ha3bIBaeTCsl:
1. obe3BoxuBaHueM; 3) oborarrieHHeM;
2. knaccudukaien; 4) armoMeparnyei.
K TOM/IMBHBIM 3HEpreTUUeCKUM pecypcaM OTHOCSITCS:
1. yronb v He(Th; 3) SHEPTUs BeTPa;



2. rTuApo3Heprus; 4) CoMHe4YHasi SHeprusl.
HenpepriBHBIMY NpOLieCCaMU SIBASIFOTCS:
1. obparmmble mpoLieccsr;
2. TpoLiecchl HA OCHOBE 9K30TePMUUECKUX peakLij;
3. TIpoLiecchl, IPY KOTOPBIX T0flaua ChIPhbsi U OTOOP rOTOBOTO MPOAYKTA ITPOU3BOAUTCS Oe3
OCTaHOBKM paboThI armaparos;
4. TIpOLIeCCHI, TTPY KOTOPHBIX MOZaua ChIPhbsi U OTOOP TOTOBOTO MPOAYKTAa UJET B pa3HOe BpeMs U B
pas3HbIX annaparax.
K ¢u3nko-xuMuuecKuM MeToZaM 000TralieH s ChIPbsi OTHOCHTCS:
1. BblenauuBaHue; 3) QuoTaLys;
2. TpoxoueHue; 4) 0OXKHT.
[Mporiecc cBsi3bIBaHUSI MEXKIY COO0M MeJTKUX YaCTHL] ChIPbsl B pe3y/bTaTe CrieKaHusl Ha3bIBaeTCst:
1. accumwuniAnmen; 3) arnoMeparyen;
2. oboraienueMm; 4) KOHLEHTPUPOBAHKEM.
B ocHoBe yroBoro MeTozia CBsi3bIBaHUSI aTMOC(EpPHOro a30Ta JIEXKUT
peaxLusi:
1. N, +3H,=2NH;; 3) N, + O, =2NO;
1. N, +20,=2N0,; 4) N, + 3 Ca=Ca;N,.
CooTHoI1lIeHHe a30TOBOJOPO/IHOM CMeCH B ITPOM3BO/|CTBE CUHTETUYECKOr0 aMMKaKa PaBHO:
1)2:5;2)1:3;3)1:5;4)3:5.
MerToj, cBsi3bIBaHUSI aTMOC(EPHOT0 a30Ta 0 peaki[uu N, +0,=2N0O

Has3blBaeTCs:
1. amMmuauHbIM; 3) I[MaHAMU/IHBIM;
2. pyroBbiM; 4) OHOIOTHYECKUM.

METO,E[I/I‘—IQCKI/IQ MaTepudaJibl, OIpeesoiie rnpoueaypy oeHrMBaHWs BbINO/THEHUA T€CTOBBIX 38,[[(:1HHI>1

OnucaHve MeTOJUKY OLIeHWBaHKS BLITIOJTHEHUSI TeCTOBBIX 3aJaHUM: OLIeHKa 3a BBITIO/IHEHUE TeCTOBBIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T0/[CYeTa MPOLieHTa MPABU/IbHO BBIMOHEHHBIX T€CTOBBIX 3a/laHUM.
KpuTepuu oneHku (B 0a/iax):

- 9-10 6asI0B BLICTAB/ISAETCS CTY/IEHTY, €C/IU TIPOL[eHT MPaBUILHO BLITIOTHEHHBIX T@CTOBBIX 3a/laHUM
coctasmnsgeT 81 — 100 %;

- 7-8 6as/10B BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT TPABU/IbHO BBITTOIHEHHBIX TECTOBBIX 3a/JaHUI
coctasisteT 61 — 80 %;

- 4-6 6a//I0B BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT MPABU/IbHO BBITTOIHEHHBIX TECTOBBIX 3a/JaHUI
coctasiseT 41 — 60 %;

- 0 4 6aJi/IoB BBICTAB/ISIETCS CTYAEHTY, eC/TH MPOLIEHT MPABU/IHLHO BBITTOJTHEHHBIX TECTOBBIX 3a/JaHUM
coctasmnseT 40 %;

YcrHBIM 0npoc

YCTHBIN OTMpOC MpUMeHsIeTCsl Kak MeTo/| POBEePKHU 3HaHUM 00yyaroIuxcs 10 KOHKPeTHOM TeMaTrKe
YcTHBIN 0NIPOC MO TeMe
[Tpor3BOACTBO CUHTETHYECKOTO aMMHaKa.
Ilnan:
1. A30T - Ba)XHEeUILWI 3/1IeMeHT KUBOU ITPUPOJBI.
OcHOBHBIe C1I0CO0bI CBSI3bIBaHUS aTMOC(EPHOT0 a30Ta.
AwmMuak, ero pusnueckrie U XMMUUYeCKre CBOMCTBa, 3HaUeHre U pUMeHeHHUe.
ChIpbe /11 IPOM3BO/CTBAa aMMHMaKa, ero MoAroTOBKAa K CUHTe3y.
TeopeTrueckre OCHOBBI MpOLeCca CUHTe3a aMMHUaKa.
CuHTe3 aMMMaKa, IPUHLIMIBI TIPOM3BO/CTBA. YCTPOUCTBO M paboTa KOJIOHHBI CHHTE3a aMMuaKa
TIpYU CpeJiHeM JlaB/IeHUH.
7. XpaHeHHe U TPaHCIIOPTUPOBKA KU/IKOTO aMMMaKa, ero prMeHeHue.

Uk wn
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Metoguueckre MaTepyasbl, Orpejenstolye MpoLeAypy OLleHHBaHUs YCTHOTO OMpoca

OmnucaHue MeTOOUKU OLIeHWBAHMsl BBINIOJIHEHUS] YCTHOIO OMNpoca: NpU OLleHKe OTBeTa CTy[eHTa Ha
YCTHBIM BOMPOC yUWTBIBAETCS: HACKOJIBKO PaCKpBITO COZEp)KaHWe TeMbl, CTPYKTYPUPOBaHHOCTh OTBETAa,
ero JJOoTMYHOCTh, yMeHHe (pOPMY/IMPOBaTh OTBET, YPOBEeHb [IOHMMAaHUs MaTepurana.

Kpurepuu orjeHku

5 0a//I0B BBLICTAB/ISIETCS CTY/IEHTY, €CJ/TU: B OTBETe KaueCTBEHHO PACKPBITO cofiep>KaHue TeMbl. OTBeT
XOpOLIO CTPYKTYpPUPOBaH. [IpekpacHO 0CBOeH NMOHATUMHBIN arrapar. [IpogeMoHCTpUpoBaH BBICOKUM
yPOBeHb NTOHUMaHUsI Matepuasa. [IpeBocxoHOe ymMeHHe (hOPMY/TMPOBAaTh CBOM MBIC/IH, 00CY>KIATh
[VCKYCCHOHHBIE TI0/I0KEeHHUS].

4 6as1/1a BBICTAB/ISIETCS CTY/IeHTY, eC/TU: OCHOBHBIE BOTIPOCHI TeMbI PaCKpPbIThL. CTPYKTYpa OTBeTa B LIeJIOM
aZlekBaTHa TeMe. XOpOLIO OCBOEH TIOHATWUMHBIM amrmapar. [IpojeMOHCTpUpOBaH XOpOLIWM YpPOBEHb
NOHUMaHUs Marepuasa.

Xopoiiiee ymeHue (OpMyIMPOBaTh CBOM MBIC/IH, 00CY>KJaTh JUCKYCCHOHHBIE TTOJIOKEHMSI.

3 0ana BLICTAB/ISETCS CTY[EHTY, eC/Ii: TeMa YaCTUUHO packpbiTa. OTBeT y1ab0 CTPYKTypHUpPOBaH.
[ToHATUIHBIM anmapaT OCBOEH 4acTUYHO. [loHMMaHue OT[eNbHbIX MOAOKEHWH U3 Marepuasa Io TeMe.
YnosneTBopUTtenbHOE

yMeHue (popMyIrpoBaTh CBOU MBIC/H, 00CYK/JaTh AUCKYCCUOHHbIE TO/I0XKEeHHSI.

0-2 ©Oa/yta BBLICTAB/ISETCS CTYAEHTY, eC/Ju: TeMa He packpbita. [IOHSATWUIHBIN anmapaT OCBOeH
HeyzoBieTBOpUTenbHO. [loHMMaHuWe MaTepuana (parMeHTapHOe WM OTCYTCTByeT. HeymeHue
(hopMyMpoOBaTh CBOM MBIC/IH, 00CY>KJaTh JUCKYCCUOHHBIE TTOJIOKEHMS.

KonTponbHas pabora

KoHnTtposibHas padora
Bapwuanr 1.

1. Knaccudukaiiys CbIpbsi. 3apUCYiTe CXeMbl, ONULLINTe paboTy 6apabaHHOTO U TJI0CKOTO TPOXOTOB.

2. HPOI/I3B0/:[CTBO CepHOﬁ KHC/IOThI KOHTAKTHBIM CIT0COO0OM: CbIpbE, €ro 1moAroToBkad, (1)I/I3I/IKO-XI/IMI/I‘-IECKI/IG
OCHOBBEI ITPOXU3BO/ICTBA, IIPUMEHEHHE.

3. B koHTakTHOM amnmnapare B TeueHUd 12 yacoB okucisgercs 180 T CepHUCTOro aHrujpuza, CTereHb
okucyienust 98,5%. OrnipeneiuTh TPOU3BOJUTETLHOCTE KOHTAKTHOTO anrapara B KI/4.

MeToauuecKre MaTepurabl, Orpeesoliie MMpoLeypy OLleHHBaHUsI KOHTPOILHOU paboThI

OrnvcaHye MEeTOIUKY OLIeHUBAHUS: TIPU OLIEHKEe BBITIOJTHEHUSI CTYAEHTOM KOHTPOJIbHOM PabOThI
MaKCHMa/IbHOe BHUMaHUe C/IeflyeT YAe/IsTh C/IeIyIOLIM aclieKTaM: HaCKOIbKO TIOTHO B TEOPETHYeCKOM
BOITPOCE PACKPBITO CO/iep>KaHhe MaTepHrasia, YeTKO U TIPAaBUIBHO [JaHbI OTIpe/ie/ieHUs, paCKPBITO
coJiep>kaHue MOHSTHI; BePHO HUCIIO/Ib30BaHbl HAyUHbIE TEPMUHBI; 1IEMOHCTPUPYIOTCS BLICOKHH YPOBEHb
YMeHUs OTIepUPOBaTh HayYHBIMU KaTeropHUsIMH, aHA/TM3UPOBaTh MH(OpPMaLUIo, BlaZieHHe HaBbIKaMU
MPaKTHUUeCKOM /1esITeIbHOCTH; KeliC-3a/jaHre PelIeHo Ha BLICOKOM YPOBHe, COZIEPKUT apryMeHTaLUi0 U
TIOSICHEHWSI.

Kpurepuu onenku (B 6a/1ax):

- 9-10 6an10B BHICTAB/ISIETCS CTYZEHTY, eC/IM B TeOPETHUeCKOM BOIIPOCE TOJTHO PacKpPHITO COofiepyKaHKe
MaTepuasa; YeTKO Y MPAaBUIBHO JaHbI OTNpe/ie/ieHus], PACKPBITO COfiep)KaHKe MOHSITUM; BEPHO
WCII0/Tb30BaHbl HayuHble TEPMHUHBI; IEMOHCTPHUPYIOTCSI BHICOKHI YPOBEHb YMEHUSI OTIePUPOBATh
Hay4YHBIMH KaTeropusiMd, aHaIM3UpOBaTh MHPOPMALUIO, B/Ia/ileHHe HABbIKaMK TIPAKTHUe CKOH
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JlesITe/IbHOCTH; KelC-3a/laHue pellieHO Ha BBICOKOM YPOBHE, COJIep KUT TOsSICHEHHsT; TeCTOBbIe 3aZlaHus
pelleHsb! cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUM, B/la/IeHUH — BbICOKHI;

- 7-8 6asI0B BHICTAB/ISIETCS CTYAEHTY, €C/IM B TeopeTHueCcKoM BOIIPOCe PaCKPBITO OCHOBHOE COZlepyKaHue
MaTepuasa; B OCHOBHOM TMPaBUIbHO JlaHbl OMpe/ie/ieHus TIOHATHUM M UCTI0/Ib30BaHbl HAyUHble TEPMHUHBI;
OTBET CaMOCTOSATe/bHBIN; Orpe/iesieHrs IOHSATUN Herlo/HbIe, 10MYyLeHbl He3HauuTe/IbHble HapylLleHus B
TI0C/Ie/]OBaTe/IbHOCTH U3/I0’KeHUsT; HeOOosIbIIe HeJ0CTaTKX TIPU UCI0/b30BaHWU HayYHbIX TEPMUHOB,;
Kelic-3a/jaH1e pelleHO BepHO, HO pellleHue He I0Be/leHO /0 3aBeplLiIatollero 3Tara; TeCTbl pelleHsl Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BlaIecHU — Cpe/HUM;

- 5-6 6as//I0B BHICTAB/ISETCS CTYAEHTY, €CJIM B TEOPETHUECKOM BOTIPOCE YCBOEHO OCHOBHOE, HO
HeToC/IeloBaTe/IbHO; OTpe/ie/ieHHs TOHSITUM HeZJ0CTaTOYHO YeTKHe; He MCI0/Ib30BaHbl B KaueCcTBe
JIOKa3aTenbCTBA BBIBOJBI M 000011[eHsT 13 HaOMIOIeHHA, MPAKTHYeCKHX 3aHSITHH; YPOBEHb YMEHUsT
OIepupoBaTh HayYHbIMU KaTeropusiMu, aHaIM3MpoBaTh UH(POPMALIMIO, B/la/leHHsl HaBbIKaMu1

TIpaKTUUe CKOM JlesiTeJTbHOCTA HeBBICOKMM, HAO/FOat0TCst TPO0Oebl ¥ HeTOUHOCTH; B PellleHue Keic-
3a/laHus BEPHO BBITTOJIHEHBI HEKOTOPbIE 3Tarlbl; TeCThl peiieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIEeHUM — yJOB/IETBOPUTE/IbHBIN;

- MeHee 5 0aJslJIOB BLICTAB/ISIETCSL CTY/IEHTY, eC/Id B TeOPeTHUeCKOM BOTIPOCe He U3/I0)KeHO OCHOBHOe
coziepkaHue yueOHOTO MaTepurarna, U3/oKeHre pparMeHTapHOe, He TI0C/Ie/IoBaTe/TbHOe; OTIpe/ie/ieHust
TIOHSITHI He UeTKHe; He MCI0/Ib30BaHbl B KaueCTBe JI0Ka3aTe/bCTBa BbIBO/IbI M 000011IeHUsT U3
Ha0/Tr0/1eH1H, yPOBEeHb YMEHHSI OTTIePUPOBATh HAyUHBIMH KaTerOpusiMU, aHa/IM3UPOBaTh MHPOPMALIHIO,
B/1a/leHHs1 HaBbIKaMH MPaKTUUeCKO! /leATe/TbHOCTA OYeHb HU3KWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HaHUM, YMEHWUH, B/laJleHUH — HeZlOCTaTOYHBbIM.

PerreHue 3aau

Pemienne 3a71au criocobcTByeT OPMHUPOBaHUIO YMEHUM M HaBBIKOB OTHOCSIIIMXCS K KOHKPeTHOU cdepe
JesITeIbHOCTH

3agaua 1

OrmpegenvTe MacCy aMMHaka M BO3/lyXa, HeOOXOAMMOro [Jisi IPOM3BO/ACTBA 1 T a30THOM KHUC/IOTHI, eC/TU
cTereHb TrpeBpalleHusi ammuaka B NO cocraBnsier 97%. Crernenb abcopbuumn 92%. KoHueHTpauus
aMMuakKa B aMMHayHO-BO3AyLIHOM cmecH 11,5%.

3ajava 2

Ckonmbko okcupa cepol  (IV) MoXHO monyuuTh U3 KoOMYyedaHa, cofepxkawero 42% cepsl,

riepepabaTbIBa€EMOro 3a CYyTKH B TIeUM TbIJIEBUHOTO 0Oxura? MIHTeHCMBHOCTE paboTel ieun 700 Kr/M°> B
CYTKM KonuezaHa. Pa3meps! neuu: quametp 3,8 M, BeicoTa 10 m.

3azava 3

OmnpesieiTe MaKCHMaJIbHYH) TIPOM3BOJUTE/TLHOCTh I€4YMd TIhIJIEBUJHOTO 00)kura 1o mepepaboTke
Ko/TueJjaHa, eC/Ti MHTeHCHBHOCTH ee paboThl paBHa 1000 Kr/ M° B CyTKH, JhaMeTp neuu 4 M, Beicota 10 m.
3ajaua 4

OrnpegenuTe MacCy Orapka, yAajseMOoro 3a 4ac M3 Meud KUISIEero cjosi Mpou3BoguTe bHOCTEI0 200 T
Ko/TueZiaHa B CyTKU. Ha oOXur mocrtymaeT KosmuesiaH, cofeprkariuii 41% cepsl (B pacueTe Ha CyXoM), Ipu
YCJIOBUM, UTO Cepa BbIrOpPaeT MOJTHOCTBIO.

3aziaua 5

Omnpezenure o0beM amMMMaka W BO3AyXa, He0OXOAMMOro i TIPOM3BOACTBA 1 T a30THOM KHCJIOTHI
Crenenb mpeBpairienuss amvuaka B NO 97%, creneHb abcopbumu 92%. KoHIieHTparus aMMHaka B
aMMMaYHO-BO3yIIHOM cMecH 11.5%

METOAI/I‘-IECKI/IE MaTepHuaJibl, OIpeedrolnye rnmpoueaypy OoLeHrMBaHWSA peIlleHus 3a4a4

Kpurepuu onjeHKu

5 6asIoB BBICTAB/SIETCS CTYLEHTY, eC/IU: COCTaB/IeH NPaBU/IbHbIN alrOpPUTM pelleHus 3a/auy, B
JIOTUYeCKOM pacCy»X/|eH!UH, B BEIOOpe (hOpPMYy/T U pellieHn HeT OIIMOOK, TIoTyueH BepHBIM OTBeT, 3a/aua
pellieHa pallvioOHaIbHBIM CII0COOOM.
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4 6anyioB BBICTAB/ISIETCS CTY/I€HTY, €C/TU: COCTaBJ/IeH MPABU/IbHBIN aJITOPUTM peLleHus 3a/jaur, B
JIOTUUECKOM PacCy’KJeHUH U pellieHUH HeT CyIeCTBeHHBIX OIIMO0K; MPaBUILHO C/leflaH BIOOp Gpopmy
[J1s1 pellieHyst; eCTb OOBsICHeHHe PelleH s, HO 3a/jaua pelieHa HepaljioHaIbHbIM CTI0CO00M Wr
JIoTy1i[eHo He Ooree ByX HeCyllleCTBeHHBIX OLIMOOK, MO/yueH BepHbIi OTBeT.

3 6arnsIoB BBICTAB/ISIETCS CTY/IEHTY, eC/TH: 3aZiada TIOHSTa TIPaBUIBHO, B JIOTHUECKOM PaCCY>KIeHUH HeT
CyILleCTBEHHBIX OLLIMOO0K, HO IOMYILeHbI CyIlleCTBeHHbIe OIIMOKY B BbIOOpe hopMysn Uv B
MareMaTU4yeCKUX pacyeTax; 3a/laua pelieHa He TIOJTHOCThIO WK B 00IIeM BH/E.

1 6arioB BLICTAB/SIETCS CTYJEHTY, eC/IU: 3ajlaya pellieHa HerpaBUIbHO.

0 6arnsoB BBICTAB/SIETCS CTYZIEHTY, eC/IH: 3ajiaua He peleHa.

KoHcniekT

[MoaroToBUTH KOHCIEKT 110 TeMe "[Ipor3BO/ICTBO CEPHOM KUCIOThI KOHTAKTHBIM CIIOCO60M" B
COOTBETCTBUH C IJIAHOM:

1. ChIpbe U ero roAroToBKa.

2. ©PU3UKO-XUMHYeCKUe OCHOBBI I10/Iy4eHUs CeprucToro rasa.

3. Cragust KOHTaKTHOrO OKucieHust okcuza cepsl (IV) B okcug cepsl (V1)

4. TlornoleHye CepHOIo aHTUAPUAA.

5. TeXHOJIOTMYeCKasi CXxema MpPOr3BO/CTBA CEPHOM KHUC/IOTHI.

6. IIpuMeHeHre CepHOM KUC/IOTBI.

METO,[[I/I‘-IECKI/IE MaTepHdJibl, OIpeaesdrolre Ipoueaypy oOLeHHMBAHWA BBITTIO/THEHHSA KOHCIIEKTA

OnucaHve MeTOAMKW OLeHMBAHMS: TPU OLEHKe HaruCaHUsl CTY[JEeHTOM KOHCIIeKTa MaKCHMMaslbHoe
BHUMaHUe cJleflyeT yAensTb C/IeAYIOLIMM acreKTaM: HAacKOJbKO TIOJTHO B PAacKpbITO Cojiep)KaHue
MaTepuasa, UYeTKO W TPaBWIbHO JaHbl OMpefe/ieHusi, DPAaCKpPbITO COJep)KaHWe T[IOHSTHM; BepHO
WCTO0/Ib30BaHbl HayuHble TEPMHUHbBI; [IeMOHCTPHDYHOTCS BBICOKMM YPOBeHb YMEHHsI OIepUpoBaTh
HayUHBbIMH KaTeropusiM U TIOHSITUSIMU, aHa/IM3MPOBaTh TEOPETUUYECKYI0 U TMPAKTUUYeCcKyr MH(GOpPMaLUIO;
o0beM TeKCTa OINTHMAa/bHBIM; JIOTUUECKOe TIOCTPOeHHe U CBSI3HOCTh TeKCTa, TOJHOTa W ITyOWHa
V3/I0)KeHUs] Marepuasa (Haauuue KJIH0UYeBbIX TOJIOKEeHWM, MbIC/eid), BU3yanu3alys MH(pOopMaluu Kak
pe3ysnbrar ee 00pabOTKM (TabnMIbI, CXeMbl, PUCYHKU), OdopmieHHe (aKKypaTHOCThb, COOJIO/eHHe
CTPYKTYpbl OPUTHHAA).

Kpurepuu onenku (B 6a/uiax) ([O/DKHBI CTPOTO COOTBETCTBOBATH PEUTHHI TJIAHY 0 MakC. ¥ MHH.
KOMUY. OasyIoB UM TOJIBKO [i/IS TeX, KTO YUUTCS C MCII0/Ib30BaHWEM MO[Y/IbHO-PEUTHHTOBON CHUCTEMBI
00yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTY/I€HTOB):

— Ha 5 6a/nIoB OIEHMBAIOTCST KOHCIIEKTHI, COZlep>KaHue KOTOPBIX OCHOBAHO Ha ITyOOKOM M BCECTOPOHHEM
3HAaHUM TeMbl, U3yUeHHOW JIUTepaTyphl, W3/I0XKEHO JIOTUYHO, apryMeHTHPOBAaHO W B TIOJIHOM OOBLeMme.
OCHOBHBIE TIOHSITHS, BBIBOJBI M 00001jeHNsT c(OPMYIMPOBaHbI yOeUTeNbHO M /J0Ka3aTebHO. IOTHO
PacKpbITO COJiep’KaHue Marepuasna; YeTKO W MpaBW/IbHO [iaHbl OIpe/ie/ieHus], PacKpbITO COJep’KaHre
TIOHSATHI; BEpPHO MCII0/b30BaHbl HayyHble TEPMHHBI; /1€MOHCTPUDYIOTCSI BBICOKUM YPOBEHb YMeEHUs
OMepupoBaTb HAyYHbIMM  KaTeropusiMd, aHaJu3MpoBaTb WH(OpMaLMIO, BaJeHue HaBbIKaMHU
NPaKTUUYeCKOW  [lesSTellbHOCTH; 00beM TeKCTa ONTHMalbHBIM, TEKCT TIOCTPOEH JIOTHUHO U
1oc/ieloBaTe/IbHO, MaTrepras pacCMOTPEH I0/IHO U IIYOOKO (Ha/luuue K/IHUYeBbIX M0JIOKeHUH, MbIC/elt),
WCTIONB3YIOTCS 37IeMEeHThI BU3yaam3auysi MHPOpMaLMK Kak pe3y/abTarT ee 00paboTKu (Tabiuibl, CXeMbl,
PHUCYHKH), o(hopmsieHre aKKypaTHOe.

— Ha 4 6a/ula OLEHMBAIOTCS KOHCIEKTHI, B KOTOPBIX PACKPBITO OCHOBHOE COJiep)KaHHe MaTepuana; B
OCHOBHOM TMpaBWU/bHO [laHbl OMNpeJie/ieHHsl TOHSATUM W HCI0/Ib30BaHbl HAyuyHble TEePMUHBI; HO B
oTipefie/leHMM  TOHATHM  [IOMYyIlleHbl HETOUHOCTH, WMEIOTCS He3HauWTe/bHble HapylleHus B
TI0C/Ie/IOBATe/IbHOCTA M37I0’KeHUs]; HeOOoJblive HeJO0CTaTKA TIPY MCIOJIb30BaHUM HAyuUHbIX TEePMHUHOB;
00beM TeKCTa ONTHMMasbHBIM, TEKCT TMOCTPOEH JIOTHYHO, K/IIOYeBble IOJIOKEHWsT He BCe BbIJeJeHbI
[0CTaTOYHO YeTKO, O(hOpMJ/IeHUe aKKypaTHOe.

— Ha 3 Oaula OLEHWBAIOTCS KOHCIIEKTbI, B KOTOPBIX OTPa)keHO, TOJBKO OCHOBHOE, HO
Heroc/efoBaTe/IbHOe COZlep)KaHue MaTepuasia; OIpefie/ieHHsl MOHSATHUM HeJlOCTaTOYHO YeTKUe; YPOBEeHb
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yYMeHWsI OTIepUPOBaTh HAYYHBIMH KaTeropHUsMH, aHa/IM3UPOBaTh MH(GOPMAI|UIO0 HEeBBICOKHWH, HabMOAa0TCs
npobesnibl 1 HeTOYHOCTH; MUMEIOTCSl 3HauuTe/ibHble TIpobenibl B M3/IOKeHUM MaTepuasa, BbIBOJbI C1abo
apryMeHTHPOBaHbI, B COZIePKaHUH [OMYIIeHbl TeopeThdecKre omroku. O0beM TeKcTa oueHb HeOOTbILIoN
WM HaoOOpOT TipeBbIlLIaeT TpeOyeMblid, K/OueBbie TOJIOXKEHHUS] He BblJesieHbl. VIMeroTcss HeZjoueThl B
oopmieHUN.

— Ha 1-2 6as1a OL|eHMBAIOTCSI KOHCIIEKThI, B KOTOPbIX He M3/I0)KEHO OCHOBHOE CO/lep’KaHue Marepuala,
u3/10)KeHre (hparMeHTapHOe, He TI0C/Ie[joBaTe/IbHOe; OTIpe/ie/ieHNs] TIOHATHI He UeTKWe; yPOBeHb YMeHUsI
OrepyvpoBaTb HAyYHbIMM  KaTerOpUsIMM, aHaAM3UpOBaTh WHQOpMALMIO, B/aZieHUss HaBbIKaMU
NIPaKTUYeCKOU ZieITelIbHOCTU OueHb HU3KUMN. VIMeroTCsl He[joueThl B 0(pOpPM/IeHHMH.

JlaGoparopHasi paboTra

JlaboparopHasi pabora
TIO/IYYEHUE CEPHOM KM CJIOTBI

LIEJIb PABOTLI: momyuynTh pacTBOp CEpHOM KHCJIOTHI KOHTAKTHBIM criocobom. OripefenuTts CTereHb
KOHTAKTUPOBAHKSI U BHIXOJ| CEPHOM KMC/IOTHI B pacuete Ha SO,

TEOPETUUYECKASA YACTb
CepHasi KMCJIOTa - Ba)KHEHILWI TIPOJYKT XUMHUECKOW MPOMBIILIeHHOCTH. [1o maciinTaby rpou3Bo/CTBa
OHa 3aHMMaeT I[lepBOe MeCTO CpeAu KUCIOT. KoOHLIeHTpUpOBaHHas CepHasi KUC/I0Ta - TsDKesast

MacC/ITHUCTas KUJKOCTb, KUITUT NPU 304°C, 3amep3aeT IMpu 10°C, >KaZHO COeMHSIETCS C BOJOH, obpa3ys
rugparel: H,SO,-H,0, H,S0,-4H,0 u T.4. Ee norHoCTh mpH 0’ paBHa 1,85 r\em>. OHa pacTBopsieT

cepHblii auruzapuz (SO,) obpasys oneym H,SO,-nSO; . CepHast KUC/IOTa UCTIO/B3YETCst [A7ISl TIOJTyYeHUs]

MUHepalbHBIX yaoOpeHuit: cymepdocdara, cynbdara aMMOHHS, AJIST OYMCTKH He(TernpoyKTOB,
napauHOB, Maces, TpH TPOU3BOJCTBE KpacuTesel, J/IeKapCTBEHHbIX W B3PbIBUATHIX BeleCTB,
VICKYCCTBEHHBIX BOJIOKOH, ruiactMacc, CMC, B opraHuueckux chHTe3ax. CepHas KWUCJ/IOTa MPUMEHSeTCs
NP TpaB/JIeHUM MeTa/l/IOB, a TakXe KaK BOJOOTHHMalolllee CpeJCTBO NPU KOHLIEHTpaLiM a30THOU
KWACTOTBI M OCyLIKe Tra3oB. PacTBOp CepHOM KHMCJIOTBI MCIIO/Ib3yeTCsl B KauecTBe 3/1eKTPO/IWTa B
aKKyMYJISITOpax, a Takke B Moy4yeHUH (papMalieBTUUeCKUX TperapaToB. BriepBble cepHast KMcoTa Oblna
roayyeHa B X BeKe IyTeM HarpeBaHUsl )KeJle3HOTr0 KyIopoca:
Fe,(S0O,);Fe, 0, + 350,

IIpu nororjennn SO, BOAOHW TO/yYanach MaC/ISHUCTAsk KUAKOCTb, KOTOPYIO Ha3bIBaM KyIIOPOCHBIM

Maciiom. B XV Beke cepHyI0 KUCJIOTy CTalM MOAy4yaTb MyTeM C)KATaHUSI CepPbl B CMECU C CEeJMTPOW B
CBUHLIOBBIX Kamepax C BOJOW Ha JjHe. B mpoMBIIeHHOCTH CepHY0 KUC/IOTY MO/Iy4aroT ByMs MeTOJaMu
— HUTPO3HBIM (OallleHHbIM) M KOHTAaKTHbIM. Haubosee coBepIlieHHBIM SIBISI€TCS KOHTAKTHBIA CIOCOO
TIOJTyYeHHsI CePHOW KUCJIOThI, NP KOTOPOM OKuc/ieHue SO, POUCXOAHUT B NMPUCYTCTBUM Karanu3aropa.

ChIpbeM /151 TIOJIyUeHHs] CePHUCTOTO Ta3a sIB/IAIOTCS NPUPOJHbIE MUHEepasbl: UPUT FeS.,, XanbKompur
CuFeS,, meaubiii 6neck Cu,S, 1uHKOBast 00MaHKa ZnS, rajenut PbS u npyrue cynbdupl, cynboarel, a

TaKXXe pyZa, Cofieprkaliie CaMOpOHYIO Cepy.
B kauecTBe ChIpbs LIMPOKO MCMO/IB3YIOT OTXOASIIME Ta3bl LIBETHOM MeTa/lypruu, cogepsxamue 10 4-8%
SO, ¥ ra3el KOKCOXHUMHUUECKOTO MPOU3BO/CTBA, cofeprkariue H,S.

[Tpor3BOACTBO CEpPHOM KHWUCIOThl KOHTAaKTHBIM METOJOM COCTOMT M3 4YeTbIpex MO0C/e/l0BaTebHbIX
TIPOL{eCCOB:

1) nmosnyyeHrie CEPHUCTOTO rasa;

2) ourCTKa 0OXKUTOBOTO Ta3a;

3) okucreHre cepauctoro rasa SO, B cepHblit aHruapuz SO5;

4) apcop6buus (nornotyenne) SO, U NepeBeieHNe B CEPHYIO KUCJIOTY U OJIEyM.
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I cragus. OGKUT MIUpUTA
CepHHUCTBIN Ta3 TOMy4YaroT OOKUIOM TMHUPHWTa, cofepskaliero Ao 53,5% cepbl, B OOKUTOBBIX Teyax C
“KUTSIIAM CJI0eM” WU MbUIEBUAHOTO 0OXKUTa.

4FeS, + 110, = 2Fe, 0, + 850, + Q

II cragysg. OurcTKa 00)KMroBOro rasa

Iy ymaneHus mpuMecei, 0OKUTOBBIN Ta3 MPOXOAUT TIATEbHYH OUHCTKY B ITMK/IOHAX, MPOMBIBHBIX
OalHAX U JIeKTPOPWILTPAx, MPH 3TOM ra3 OUHIIAeTCA OT TPEXOKUCU MBIIIbsKa U JABYOKHUCH CeJleHa,
KOTOpBbIe SIBJIAIOTCS KaTaTUTAYeCKUMHU SIZJaMH.

III ctagus. OxkucieHue SO2 B SO3

3TO 0OpaTHUMBIH, SK30TepMHUUeCKHI TIPOIiecc
250, + 0,250, + Q

[lo npunyuny Jle-llaresbe, paBHOBeCHbIM Bbixog SO, OynerT yBeIMUMBATBCA C  TMOHMKEHHEM
TeMIlepaTypbl Y TOBBIIIEHWEM JaBjieHus. Kpome TOro, mo 3akOHYy JeUCTBHS MacC, BbIXOJ NPOAYKTa

3aBHCHUT OT KOHLIEHTPAL[M KHCIOPOZAa, T03TOMY OOKHUTOBBIM ra3 pa30aB/sitoT Bo3ayxoM. 'a3oBasi cMech
(SO, - 7%, O, - 11% u N, — 82% no 0bbemy) cogepxut B 3 pasa 60sbLIe KUCIOPOAa, ueM TpebyeTcst 1o

YPaBHEHHUIO peaKqu/'I. OTO T03BO/ISIET COBMHYTb PAaBHOBeCHE DedKIIMU BIIPABO M BECTU OKUC/IEHHUE SOZ B

SO,, npy aTMOC(epHOM JaB/IeHUH U TEMITepaType 450°C.

C TmoBbIlLIEHHWEM TeMIlepaTypbl CKOPOCTh Deakl[uM YBe/JWUYMBAeTCs, HO CHI)KAeTCs MPU 3TOM BBIXO[,
TIPOAYKTA, T.K. peakiysi 3K30TepMUuecKass U MPH BLICOKOW Temrieparype — 6osee 600°C Karasu3aTop

cniekaetcs. CrejoBaTe/lbHO, peakidio Ha/lo HAaUMHAThL TIpU Oosiee BbICOKOM Temrieparype (450 - SOOOC) v

3aKkaHuMBaTh Npy Temneparype 400°C, T.e. co3/aBaTh MaJaroLIHil PEXXUM TeMITepaTyp.

OkKuc/ieHre CepHUCTOrO ra3a B CEpPHBbIM aHTWJAPHJ, — 5TO TeTepOreHHbI KaTaluTUUeCKWW MpoLecc,
NpOTeKaroI1ii Ha MOBepXHOCTH KaTanusatopa bAB umu CB/.

C 30-x romoB Bce KoHTakTHble 3aBogpl B CCCP paboraoT Ha BaHa[MeBbIX KarTajn3aTopax,
nipegyiokeHHbIX [K. BopeckoBbiM. OHM MeHee aKTUBHBI, HO [ellleB/le U MeHee UYyBCTBUTE/IbHBbI K
KaTa/JMTUUeCKUM sifiaM. [Iyist MOBbIIIeHHsT aKTUBHOCTH V,0¢ nobarsistoT akTUBaTOpHI - Ba, K, Al. Ha

3aBOZiaX MPUMEHSIOT Kataiu3aropbl BAB (6apuii, amomunuii, BaHaauil) umi CBJI — cynbdoBaHHaaT Ha
puaromure. ITockonbky okucieHue SO, B SO,- mporecc 9K30TePMHUECKH, BBIXOJ, TIOBBIILIAETCS C

TIOH>KeHUEeM TeMIlepaTyphbl, TO MOC/Ie TIPOTeKaHUs ra3a uepe3 KaXK/blil CJIOM KaTaau3aropa Temreparypy
CHIDKAIOT, T.e. CO3JAI0T Ta/Ial0IMi Pe)KUM TeMrlepaTyp 3a CUeT OTBOZA Teria B TeTI00OMeHHUKAX, MpH
3TOM BbIXOZ, focturaet 98%.

IV cragus. AxcopOuusi CEpHOT0 aHTHAPHAA

SO, +H,0 =H,S0,

[ornowjenrie SO, BOAOH TPOMCXOAWT C BbI/jE/IEHMEM OOJBILIOTO KOJMYECTBA Ter/ia, MPU ITOM
obpa3sytorcss mapel BOAbl, OHU ¢ SO, [AlOT KUC/IOTY B BHJle TyMaHa, KOTOPbIA BOZOW HE MOIVIOLIAeTCs.

[TosTomy norioneHre BeAyT B iBe CTaIHMU.
1. B oneymHoM azcopbepe SO, mnornomaercs 19% osneymoM, MpyU 3TOM €ro KOHLIeHTpaLs

rnoBkIIaeTcs Ha 1,5 — 2%.
2. B moHoruaparHo#t bauiHe ocratku SO, nornowatorest 98% H,SO,, obnajaroueii Haubosbiueit

TIOIVIOTUTETbHOM Maccoid. OCTaTKy TyMaHa OCaKJatoTCsl B MOKPOM 3/1eKTpo(ubTpe. BeIxionHble
rasbl CO/iepKaT He3HauUMTeIbHOe KOomMuectBo SO,, KOTOPbIM Y/aB/IMBaiOT B OaluHe, OpoLuaemMoi

pactBopoM coppl. [TonyuenHbirt Na,SO,, HUCIONIB3yeTcss B TEKCTUIBHOM MPOMBILUIEHHOCTH U

tdotozene. Bbixo/ cepHOM KUC/IOTHI B pacueTe Ha cepy nupuTa cocrapisieT 89-90%.
[TIpou3BOAUTE/ILHOCT KOHTAKTHBIX YCTaHOBOK JocTuraeT 540 T B CyTKHU.
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OBOPYIOBAHUE 1 PEAKTUBBI
1) razomertp;
2) TpybOuarasi rieub C KBap1ieBOM TPYOKOM, 3aTl0/THEHHOMN KaTain3aTopoM;
3) BBINPSAMHUTEb TOKa;
4) xonba Bropliia ¢ KarejbHOM BOPOHKOM;
5) NpOMBIBHAs CK/ISTHKA — 2 LLT;
6) rpoMbIBajIKa azicopbep CepHOTO aHTHAPU/A;
7) NOIJIOTUTE/bHAs! KOJIOHKA C KareJIbHOM BOPOHKOM;
8) KonObI-nprueMHUKH Ha 50 M1 — 3 1IT;
9) 6ropeTku Ha 25 Myt 1 50 MJI € IByMSI KOHMUeCKUMU KOJIOOUKaMU /1/1s1 TUTPOBaHMSI;
10) TexHOXMMHYECKHE BEChI C pa3HOBeCaMHU;
11) mepHasi ko16a Ha 100 M.
PEAKTUVBBI: cepHas kucnoTa (KOHLI.)
Na,SO, (kpucr.)
NaOH 0,1 H pactBOp

NaOH 1H pacTtBOp
KMnO, 0,1 pacTBOp

H,SO, 21 pactBop

BBITIOJTHEHUE PABOTHI
1. 5151 moBeseHusi paboThl COOMPAIOT YCTAaHOBKY T10 PUC. 6.

Puc. 6. YcranoBKa Jjisi NOTyYeHUs1 CEPHOM KHUC/I0Thbl KOHTAKTHBIM MeTO0/|0M

1. CepnucThiii Ta3 B paboTe nosy4aroT B peakrope 1 mpu B3auMoelCTBUM Cynab(rTa HAaTpUs C KOHI.
CepHOM KHUC/I0TOM. B3pemmBatoT 5 r cynbura Harpus Na,SO,; 1 MOMeLarT B peakTop 1, Tak uToObI

ConMb He Tpuaunasa K cTeHKamM. CMauuBalOT HECKOJbKWMU KaryisIMA JUCTWIIMPOBAaHHOM BOJAbI M
3aKpBIBAIOT MPOOKOH C KarebHOM BOPOHKOH 2.

2. B BopoHKyY 2 HanuBaroT 20 MJT KOHLI. CepHOM KHUCIO0ThI. COeIMHSIIOT peakTop pe3MHOBBIMU TPyOKamMu C
NIPOMBIBAJIKaMU 3 U 9, HarlOJTHEHHBIMY KOHL|. CEPHOU KMCJIOTOM [i/1s1 IOIVIOLeHHs 11apOB BOABI.

3. U3 rasomerpa 10 cimBaroT BOZy, NpU 3TOM KpaH 11-a HY)KHO BBIHYTb M3 THe3zia rasometpa. Ilocne
C/1IMBA BOJBI KPAaH CTaBAT HA MECTO U 3aKphIBAlOT. B BOPOHKY rasomerpa 12 Ha/uBaroT BOAY.

4. B apcopbep 5 HamuBaroT 40MJ1 AUCTWIIMPOBAHHOW BOJBI M COEQUHSIFOT PEe3WHOBBIMH TPYOKamMH C
1eysto 4 U rnorioTuresieM 7.

5. B BopoHKy 6 HanuBaroT 30M/1 AUCTU/VIMPOBAHHOM BOJbI U CTABSAT UMCTBIM NPUEMHUK 8.

6. TpybOuaTyto meub 4 BK/IIOYAIOT 4epe3 BBINIPSIMUTENb TOKa M AatoT HanpsbkeHre 120-130 Bosst. [Ipu

3TOM HaNpsDKeHUH Ieub yepe3 45-50 MuH Harpeaetcs 0 450-500°C,

7. IIpoBepsItOT cUCTeMy Ha FepMeTUYHOCTb. I/l 3TOro OTKphIBatOT KpaH 11 ¥ mojaroT B ra3omMeTp BOAY.
Yepe3s npomeiBanku 3,9 1 afcopbep 5 JO/DKHBI MPOOY/IEKHABATE My 3bIPKH.

8. Korza neub HarpeeTcs, OCTOPO)XHO OTKPBIBAIOT KpaH 13 M MO KaruiiM MOZAalT CepHYX KUC/IOTY B
peakTop 1, rae oHa B3anmozencTsyer ¢ Na,SO,

Na,SO; + H,SO, = Na,SO, + SO, + H,0
[MTogauy KUCIOTBI PeryJUpPYIOT Tak, 4ToObI yepe3 MpombiBaiku 3 v 9 mpobyibKuBano 1-2 my3bIpbKa B
cekyHy. OJHOBpPEMEHHO T'a3 J0/DKeH Mpo0y/IbKHUBaTh U yepe3 azcopbep 5.
9. OtkpeiBaroT KpaHbel 14 u 15 Tak, uToOBI BoJa TMazana rmo 1-2 karmm B cek. Eciii Boza B BOpoHKe 6

3dKOHUMNTCH, €€ Ha/IMBalOT CHOBA M3 ITPUEMHHUKA 8.

10. OOGpa3oBaBiMiics ra3 SO,, MpoXoAs 4epe3 Teub C KaraausatropoM V,O., u okucmsiercs 1o SO,.
Cwmecs rasos (SO, u SO,), npoOy/bKKBasi uepe3 BoAy B ajgcopbep 5, obpa3yeT cMech KUC/IOT, @ TyMaH

CepHOﬁ KHCJIOTEI ITIOIVIOIIAeTCA B IIOI/IOTUTEIe 7 U CTEKaeT B MPpHUEMHHUK 8.
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11. ITocsie ToOrO, KaK nepecraHeT BbiAensTbest SO, B peaktope 1, B BOPOHKY 2 Ha/IMBAIOT BOJY A0 METKY, a

3aTeM IPO/IyBalOT CUCTeMy Bo3yxoM u3 razometpa 10 B reuenue 10 - 15 MuH.

12. TTo oKoOHUaHWM pPabOThI OTK/IIOYAIOT Me€Ub, OTCOEAUHSIIOT azicopbep, C/IMBAIOT KUCIOTY U3 TIPUEeMHHUKA
8 u azcopbepa 5 B MepHyto Kosiby Ha 100 mui. Tlornoturesib 7 CrioslaCKMBaOT 5 M/ JUCTU/TUPOBAHHOM
BOJIbI. Bee cimBaroT B MepHYIO Ko/10y U JOBOASAT /10 METKU

13. Tluretkoit OGepyT anuUKBOTY (25M/1) TIO/Iy4eHHOM CEpHOM KHUCIOThI [06aBiasioT 2-3 Karuid
tdeHondranenHa u 2-3 pasa TtutpytoT 1H pactBopom ruzapokcujga Harpus. CpefHee 3HaueHHe
3aIMMChIBalOT. BBIUKC/IAIOT HOPMAabHOCTE U 00I1lee KOIMYeCTBO MOJTyueHHON KUC/IOTHI 1o hopMyiam:

Ny 1b1 rccnem) =

rae N-HOpManbHOCTh, O - SKBUBAJ/IEHT CEPHOM KHC/IOTHI,

Vobrir.- 0611t 06beM HCC/IeAYEMOI KUC/IOTBI.

14. Tlocko/bKy TIOMy4eHHasi KAC/IOTa SIB/ISIETCS CMeChl) CepHOM U CEepHUCTOWM KHMCJIOThI, HE0OX0AUMO
onpezie/nTh Konuuectso H,SO,. [lyist 5TOro K OTTUTPOBaHHOMY PacTBOpY npuiMBatoT 10 Mt 2H pacTBopa

CepHOM KHUCIOTbI M oTTUTpoBbiBalOT ero 0,05 H pacTtBopoM rmepmaHraHara Kamus. [lo JaHHBIM
TUTPOBaHMs! BHIUNC/ISIOT HOpManbHOCTh H,SO,4 1 KonrnuecTBo Q CEPHUCTOM KHUCIOTBI 10 dhopmynam:

;
5
[TepecunThIBalOT KOTMUECTBO CEPHUCTOM KUCIOTHI B CEPHYIO.
H,S0,-H,S0,
82 -98 X=
BbruuTas u3 o0111ero KomuuecTBa KUCI0THI (Q UCCIIe.) KOTMYeCTBO CEPHUCTON KHUC/IOTHI, TTePeCUMTaHHON
B CepHyI0 (x), HaxoaaT kommuectBo H,SO,,, oGpasoBasiueecs B TeueHue orbiTa (Q,).

Quccnen. — X = Q2
[si BBIUMC/IEHHSI CTeleHW KOHTAKTUPOBaHUs (TIPOLIEHTHOe cofep>kaHue, 00pa30BaBIIIErocs SO, K
00I1IeMy KOMMUEeCTBY TIOCTYITMUBIIIETO B PeaKIUI0 SO, u BbIXOAA KUCJIOThI) TIPOLIEHTHOE COJiep>KaHue

(haKTHUECKU TIOTYYEHHOTO K TEOPeTUYeCKH BO3MOKHOMY KOJMUECTBY CEPHOW KHUC/IOTHI HeoOXOAMMO
3HaTh, CKO/IbKO nosyuurcst SO, u H,S0, u3 5 Na,SO,

Na,SO, - SO, a H,50, X, — Teopernueckoe koi-8o SO,
5T X, X, X, —H,S0,

Tax KaKk CepHON KHMC/IOThI (PaKTHYECKH MTo/TyueHo Q,, ciieoBaresibHo, B SO, okuciunoce X, SO,

Torga creneHb KOHTaKTUPOBaHUS: ,
a BBIXOJ, CEPHOW KUCJIOTHI: .

Pe3ynbTaThl paboThI 3aricath B BU/Ie TaOTULIBI

Bec HomxHo nonyuntbesi | Ha TutpoBanue 25 mi | [Tonyueno | @aktuyec | CreneHb
HaBeCKU u3sT TOLIJIO P-pa K1 KOHT. %
Na,SO

223 SO, H,SO, 1u 0,051 H,S0, |H,S0,

NaOH | KMn,O,
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PaccunThbIBaOT BbIXOZ CEPHON KUCIOTHI IO 00Lemy koiuuecTsy SO,

KOHTPOJIBHBIE BOITPOCHI
1. TlepeumcivTe BUABI CbIPbS /AJIS1 IOyY€HUs] CEPHOU KUCJIOTBI.
OnuimTe XMMHU3M TIPOU3BO/ICTBA CEPHOM KUC/IOThI KOHTAKTHBIM CIIOCOO0M.
1. PacckaxuTe 06 OCHOBHBIX 3aKOHOMEPHOCTSIX, KOTOPBIM TOUMHSAETCS Peakius okucienus SO, B

N

SO,. CriocoObI CMeIIeHUs] paBHOBECHST 3TOU PeaKIHH.

2. TloueMy mpu TpOBeJeHHWH S3TOM peakUUd CTPeMATCS CHHU3UThL Temmeparypy? UYTo Takoe
«Ta/Ial0IIUN» PEXXUM TeMIepaTyphl, Kak OH JOCTUTAeTCs?

3. Kakue katamm3aTopbl UCIIO/IB3YIOT [J/151 OKWUC/IeHUsI CEPHUCTOrO rasa?

4. Kakue ycioBuss HeoOXOAMMO BBITIOJHUTH TIPU TPOTEKaHWM peaklyd, 4ToObl OHAa LUla C
HauOOoJTbIIIeH CKOPOCTBIO U BBIXOJIOM?

5. B Kakux ammaparax m0pyd TIPOM3BOACTBE CEPHOM KHC/IOTHI OCYLLECTB/SETCS MPUHLUI
TPOTHUBOTOKA?

6. [list yero B 3TOM Tpoliecce HeOOXOAMMa TOHKasi OUMCTKA CEPHUCTOTO Ta3a?

7. Kakumu (u3MyecKUMU SIBIEHUSIMU MOXKHO OOBSICHUTH 3a/IEP)KKYy B 37eKTPO(dUIBTPe TymaHa
KUCJIOTBI?

8. Ilouemy SO, TOIVIOLAIOT HE BOJJOM, & OJIEYMOM M KOHL]. KHCJIOTOM?

. UTo Takoe «CTerneHb NpeBpallleHus», BbIX0/ MPOyKTa?
10. Kak y/aBIMBarOTCsS OCTABLIMECs B BBIXJIOMHOM rase SO, n SO, TyMaH CepHO# KUC/IOTHI?

11. Kak MO>KHO MCIT0/Tb30BaTh TI0/TyueHHbIe HaBBIKM B paboTe MpH W3y4YeHUH 3TOU TeMBbI B IIKOTe?
12. YTo Takoe «MOKpbIH KaTaaus»? Kakoi NCXOHBIM IPOAYKT IIPU 3TOM UCIO/Ib3YeTCsl.
13. Tlepeunciiute 061aCTH MPUMEHEHHSI CEPHOUM KHMC/IOTBI U OJIeyMa.

NMNTEPATYPA

1. Coxkonos P.C. Xumuueckas texHosiorus T.1. — M.: I'ymanut. uzg. BJIAJOC. 2000. C. 149 — 181.
2. A.B.benousetoB XumtexHosorus.— M.: IIpocserenue. 1982r.
3. [.A.KysnerioB O01jast XumrexHosorusi. — M.: Beicias mkosa. 1970 . C.79-87.
3AJAIN
bensieBa I.11. C60pHUK 3a/1au TI0 XuMTexHomoruu. — M.: TIpoceemjenne. 1982r. C. 47
BapuanTtsr: Ne 3-1, 3-9, 3-28
Ne 3-2, 3-10, 3-18
Ne 3-5, 3-11, 3-17
Ne 3-6, 3-13, 3-4
Ne 3-8, 3-24, 3-3

MeTtozuueckre MaTepyasbl, OTNpe/ieIstoLye TIPoLelypy OLieHHBaHKs 1abopaTopHbIX paboT

OmnuvcaHve MeTOAWKU OIIeHHWBAHUSI BBITIONIHEHUSI J1aOOpaTOPHBIX paboT: OLeHKAa 3a BBITIOJHEHUE
7abopaTopHBIX paboT CTaBUTCS Ha OCHOBAaHWM 3HAHUS TEOPETUYECKOr0 Marephasa 1o Teme paboThl,
YMEHWI ¥ HaBBIKOB TIPUMEHEHMs 3HaHWN Ha TpaKTHUKe, paboThl ¢ 00OpyZOBaHHEM, aHATU3UPOBATh
pe3y/bTaThl PabOTHI.

Kputepuu onenku (B 6a/uiax):

- 5 6a/IOB BBICTAB/ISIETCS] CTYAEHTY, €C/TH IeMOHCTPUPYIOTCS 3HAHUS TeMBI, L[eJId U 33/1ad 1abopaTopHO
paboThl, Xoza pabOThI, /IEMOHCTPUPYETCs TIIOJIHOE 3HAHWE TEeOPeTHYeCKOro Marepuasa Ti0 Teme
naboparopHoii paboThl (B TIporiecce OOCY)KIeHWs, TIPM OTBeTe Ha KOHTPOJIbHBIE BOIPOCHI);
JIEMOHCTPUDYIOTCSI YMEHUSI U HaBbIKM pabOThl C KOMMBIOTEPOM M TpapUuecKUMU pelaKTOPaMH,
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TIpUMEHEHHsI 3HAHUS Ha TPaKTHKe, aHa/i3a pe3y/ibTatoB paboThl v ()OPMY/TUPOBaHKe BHIBO/IOB, BlIajleHUe
HaBbIKAMU TIPUKJIA/IHOM /IesITe/TIbHOCTHY;

- 4 Gana BBICTAB/SIETCS CTYAEHTY, €C/TM [eMOHCTPHUPYIOTCS 3HAHUSI TEMBI, LIeIM U 3a/ja4 J1abopaTopHOi
pabotel, Xoza pabOThbI, AE€MOHCTPUPYETCS HemNosHOoe 3HaHWe (AaKTHUecKoro Marepvana Io Teme
naboparopHoii paboThl (B TIporiecce OOCY)KIeHWs, TIPM OTBeTe Ha KOHTPOJIbHBIE BOIPOCHI);
JEMOHCTPUPYIOTCSI HEKOTOpPbIe HEJOCTaTKU yMeHHsi paboTaTh C C KOMITBIOTEPOM U TpaduuecKUMU
pe/llaKTopaMy, TIDUMEHSTh 3HAHWS Ha TPAKTHKe, HEJOCTaTKU BJAJileHUs] HaBbIKAMU TPUK/IaHOU
JeATeJILHOCTH M CIIOCOOHOCTH  aHA/M3UPOBATh  pPe3y/bTaThl PabOThI, (OPMY/IUPOBATh BBIBOABI,
TIPOC/IEXKUBATh IPUUHUHHO-CJIeZICTBEHHbIE CBSI3U;

- 3 OGamna BBICTAB/ISIETCS CTYZEHTY, €C/IM J[|eMOHCTPHPYIOTCS HeTOJiHble 3HaHusl Lend M 3afad
naboparopHoii  paboTel, Xofa paboThl, [JeMOHCTPUDPYETCS HeroJiHOe, HEeCUCTeMHOe 3HaHHue
TEOpeTHUeCKOro Marepuana Mo Teme jaboparopHoii pabotsl (B mporjecce ob6CyXJeHus, IPU OTBeTe Ha
KOHTDOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCS 3aMeTHbIe HeJOCTaTKA B YMEHUU PaboTaTh C KOMITBIOTEPOM
¥ rpapuuecKMMHU peJaKTOpaMH, TIPUMEHSITh 3HaHWSl Ha TPAKTHKe, HEJOCTATOYHO BjaZieeT HaBbIKaMU
NPUK/IJHON ZIesITe/IbHOCTH, CIOCOOHOCTBIO aHAIM3UPOBAThb pe3y/braThl paboThl U (GOPMYTUPOBATH
BBIBO/IbI, ITPOC/IEKHUBATh IIPUUHUHHO-CJIe/ICTBEHHbBIE CBSI3H;

- 0-2 Gasia BBICTAB/ISIETCS CTYAEHTY, €C/TH IeMOHCTPUPYIOTCS TTOJTHOE WJIA TIOUTH TIOJTHOE OTCYTCTBUE
3HaHWs LeJIM ¥ 3a7iau labopaTopHOi paboThl, X0Aa paboThl, ZeMOHCTPUPYETCs TIOJTHOe HJTH TIOUTH TI0JTHOe
OTCYTCTBHE 3HaHUsI TEOPETUYECKOTO MaTepurasa o TeMe j1abopaTtopHOii paboTsl (B mporjecce
00Cy)K/IeHs], TIPY OTBETe Ha KOHTPOJ/IbHBIE BOMPOCHI); AEMOHCTPUPYIOTCS 3HAUMTE/IbHbIE HEZ0CTATKU
yMeHHs paboTaTh C KOMITBIOTEPOM U rpadrueCKUMU PelakTOpaMu, IPUMEHSITh 3HaHUs Ha TPAKTHKE,
B/IaZIeHUs] HAaBbIKaMU TIPUKJ/IaZIHOM AeATeTbHOCTH, CIIOCOOHOCTH aHA/IM3UPOBAaTh Pe3y/bTaThl PaOOTHI U
(hopMyMpOBaTh BBIBO/IBI, TIPOC/IE)KUBATh IPUUYMHHO-C/IeZICTBEHHBIE CBSI3M.

JK3aMeHaIMOHHbIe OH/IeThI

OK3aMeH (3aueT) sIB/IsSIeTCSl OLIeHOYHBIM CPe/ICTBOM [I/Isl BCEX 3TArloB OCBOeHUs1 KomrieTeHI[Ui. CTpyKTypa
9K3aMeHallMOHHOTO OusieTta: B OwieTe yka3biBaeTcs Kadeapa B paMKaxX Harpy3kKu KOTOPOUM pean3yeTcs
JaHHas AUCLIMITIMHA, (popMa oOyueHusi, HarpaBieHWe U TTPodU/Ib TIOATOTOBKY, ZiaTa yTBepKAeHust; Ouer
MOYKeT BK/TFOUaTh B cebsi TeopeTruecKuii(vie) Borpoc(bl) U IpaKTHUeCKOoe 3a/jaHne (KeliCc-3alaHue).

[IprmepHbIe BONPOCHI K 3K3aMeHy, 5 Kypc / 15 ceccus

1. TIlpenmet u cozeprkaHve Hayku «IIpuknasHas xumus». Bo3HHKHOBeHVe U pa3BUTHe XUMHUUeCKOU
TexHOoMoruu. CBA3b XUMHUYECKOM TEXHOJIOTUY C IPyTUMU HayKaMU. [IpombliiieHHast 5KOI0TUsl.

2. TlousiTue o cbipbe, ero BU/bl U Knaccudukaiys. [ToarotToBka ceipbs. PaijuoHanbHoe
WCTI0/Ib30BaHKe ChIpbsi. ChIpbe B XUMUUECKOM Mpor3BoicTBe. CriocoObl 00oralijeHust ChIphsi:
IpPOXOYeHre, TpaBUTaLs], MarHUTHas Cerapariys.

3. ®noTanus Kak OJUH U3 BaXXKHEUIINX MeToA0B oboraiijeHust chipbsi. drioTopeareHTsl. [Tokaszarenu
¢norauuu.

4. Bopa B XMUUeCKOM IIpou3BO/CTBe. [IprMeHeHNe BOZibl B TEXHO/IOTHYeCKUX TTpoLjeccax.
3HaveHue BO/bl B XMMUY€eCKOM MPOMBIIIIEHHOCTH.

5. [TlpowmpliieHHast MOArOTOBKA BOABI: HEUTpanu3aLus, Koary/sius, (pUibTpoBaHue,
obe33apakvBaHUe, yMsTueHre, Jera3anysi. DJeKTPOAHaIn3 BOJbL.

6. Xumuueckue U (pU3UKO-XUMUYECKHEe MeTO/bl yMsArueHus: Bogbl. OuKrCTKa NMPOM3BO/CTBEHHBIX
CTOYHBIX BO[,.

7. TexHonorvyeckue U TeXHOKOHOMUYECKHe [10Ka3aTe/ld XMMUYeCKOro IPOM3BO/CTBa:

TIPOM3BO/IUTEILHOCTh, MTHTEHCUBHOCTD, BBIXO/, 1 Ce0eCTOMMOCTD TIPOAYKTA, aBTOMaTH3arys 1

MexaHU3aLysl.

Buibt 1 victounnku 3Heprun. KoaddurmeHT ncrmons3o0BaHust SHeprur. Amnmaparsl TeriooOMeHa.

9. PaBHOBecue B XMMUKO-TeXHOJIOTHUUeCKOM nporiecce. [IprmeHenne npuHuura Jle-Illatesnse Ha
TIpYMepe KOHKPEeTHBIX [IPOU3BO/CTB.

®
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

[Tpon3BO/CTBO CEPHOM KMCIOTHI KOHTAKTHBIM CTIOCOOOM: ChIPbe, ero MOAr0TOBKa, (PHU3UKO-
XMMHYEeCKHe OCHOBBI NPOX3BO/CTBA. [IpMeHeHre cepHOl KHUCIOTHI.

[Tpon3BOCTBO CEPHOM KUC/IOTHI HUTPO3HBIM CIIOCOOOM: ChIphe, ero MoroTOBKa, (pr3nKo-
XUMUYeCKre OCHOBBI NMPor3BoicTBa. O6/1acTH MPUMeHeHUsT CepHON KUC/IOTHI.

[Tpon3BOACTBO CUHTETUYECKOTO aMMHaKa: ChIpbe, (P3MKO-XUMHUYeCKHe OCHOBBI TPOM3BO/CTBA,
TeXHOJIoruecKas JinHus. [IpuMeHeHre aMMUaKa.

[Tpou3BoCTBO pa3baB/ieHHOM a30THOM KUC/IOTHI MO, TTOBBILLIEHHBIM /JaB/IeHUEM: ChIpbe, (PH3UKO-
XUMUYeCKHe OCHOBBI IPOM3BO/ICTBA, IPUMeHeHHe.

KombuHMpOBaHHBIH C110c06 por3Bo/CTBA pa30aBIeHHOM a30THOW KUC/IOTHI: ChIpbe, (PH3HUKO-
XUMUYeCKHe OCHOBBI IPOM3BO/ICTBA, IPUMeHeHue.

[Ipsimoli CUHTe3 KOHLIEHTPUPOBAHHOM a30THOM KUC/IOTHI (ChbIpbe, (hU3UKO-XUMHUUYeCKHe OCHOBBI
Npoun3BoACTBa). [IprMeHeHne a30THOW KUC/IOTHI.

MuHepanbHbIe yao0penus, Kiaccudukanus. Pomb yo0peHnid, CpefiCTB 3al{UThl PACTEHUH U
CUHTeTUUEeCKHUX KOPMOBBIX /100aBOK B CeJTbCKOM XO3SHCTBe.

A3otHble ynobpenusi. [Ipor3BoCTBO aMMHAYHOM CEJTUTPBI: ChIpbe, (PU3UKO-XUMHUeCKHe OCHOBBI
TIPOU3BO/CTBA.

Kanuiiabie ynobpenws. [TomyueHyre xopuja Kaavst U3 CUJIbBUHUTA.

docdopusle yno6penust. [IpousBogcTBo npoctoro cyrepdocdara: celpbe, PU3NKO-XUMUUYECKHe
OCHOBBI POU3BOACTBA. [Ipor3BOACTBO ABOIHOrO cyniepdocdara: cbipbe, PU3NKO-XUMHUUECKHe
OCHOBBI IPOU3BO/ICTBA.

be30TX0HOE MPOM3BO/ICTBO B XUMUUECKOM TeXHOIOTHMU. [IpUHLIMIT KOMITJIEKCHOTO MCTI0/Ib30BaHUS
ChIDbSI.

OCHOBHOM ¥ TOHKUM OpraHAYeCcKur CUHTe3. VIcTopus pa3BUTHS OPraHUueCKOro CUHTe3a.
[Tpor3BOACTBO CUHTETUUYECKOW YKCYCHOU KUC/IOTHI.

HedTs 1 ee nepepabotka. [Ipsimasi roHKa He(TH.

Bropuunasi nepepaboTka HeTH. TepMuuecKuii KpeKHHT.

Karamruueckuii KpekrHr. OKTaHOBOe 4nC/Iio OeH3WHa.

Bropuunasi nepepaboTka HedTerpoaykToB. PrdopmMuHr.

O6pas3el] 5K3aMeHalMOHHOTO buseTa

MUWHOBPHAYKUA P®
OENEPAJIBHOE 'OCYJAPCTBEHHOE BHOPDKETHOE
OBPA3OBATEJIBHOE YUPEXXIEHWE BBICIHEI'O OBPASOBAHUA
«YOVIMCKNI YHUBEPCUTET HAYKU U TEXHOJIOT M1»
BUPCKII ®UTNAJI YYHuUT
Kadenpa 6uonoruu, 3Ko10ruu ¥ XuMUn

HOucuurimaa: Xumus: [lpuknagnas xumus | Kypcosele 3k3amens! 20 -20__ T

3aoyHasi popma oOyueHUs Harpasnenue 44.03.05 Ilegaroruyeckoe

5 Kypc 15 ceccus obpa3oBaHue (C AByMs NMPOGUISIMHU TIOATOTOBKH)
[Tpodune: bruonorus, Xumus

JK3aMeHaMOHHbIH OusteT Ne 1
1. TloHsiTve O chIpbe, €ro BUbI U Kiaccudukaiys. [TogroroBka ceipbsi. PaijioHanbHOe
WCTI0/Ib30BaHMe ChIpbsi. ChIpbe B XUMHUeCKOM mpou3BozcTBe. CriocoObl oboratieHust
CBIPbsi: TPOXOUEHHUe, TPABUTALIMS], MAaTHUTHAsI Cerapaliys.
2. TIpsiMoii CMHTe3 KOHIIeHTPUPOBAHHOM a30THOM KMC/IOThI (ChIpbe, (PU3UKO-XUMUUe CK1e
OCHOBBI MPOU3BO/ICTBA). [IprMeHeHMe a30THOM KHUC/OTHI.
3. Pewmwts 3asauy

[ata yTBep)KaeHus:: __ ._ . 3aBeayroiuii Kadeapoi
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MeToguueckre MaTepuaibl, Orpe/eNstoliye MpoLefypy OlleHUBaHMs OTBeTa Ha 3K3aMeHe

Kpurepusimu oLjeHUBaHUS SIB/ISIOTCS 0asIibl, KOTOPBIE BLICTABJISIOTCS 3a BU/IbI IeATETBHOCTH (OL[eHOYHbIe
CpeACTBa) MO0 WTOraM M3yueHUs] MOAy/ed (pa3fesioB AUCLIUILIIMHGI), MepeUrCIeHHbIX B PEUTHUHI-TI/IaHe
JVICLIUTIIMHBL: TEKYIIHI KOHTPOJb — MakcuMyM 40 6arioB; pybesKHbIN KOHTPOJb — MakcuMmyM 30 6arios,
TroolpuTesbHbIe 0anibl — MakcumyMm 10.

ITpu onjeHKe OTBeTa Ha SK3aMeHe MaKCMMabHOe BHUMaHHe [JOJDKHO yAe/IsTbCSl TOMY, HACKOJIBKO TOTHO
PacKpBITO COZlepyKaHue mMaTepyasia, YeTKO U MPaBUWIbLHO JjaHbl OIpe/ie/ieHus], PaCKpPbITO COJepKaHue
TIOHATHMN, BEPHO JIA UCII0/Ib30BaHbl HAy4YHbIE TEPMUHBI, HACKOJIBKO OTBET CaMOCTOSATE/IbHbIH,
WCTI0/Ib30BaHbl JIM paHee MpUobpeTeHHbIe 3HaHUS, PACKPBITHI JIU PACKPBITHI TPUYMHHO-C/IeJCTBEHHbIe
CB$131, HACKOJIBKO BBICOKWY YPOBEHb YMEHMsI OIlePUPOBaHUs HAyUYHbIMU KaTeropusiMy, aHaivsa
vH(opMal1H, B/laZleHHs HaBbIKaMU NPaKTUUYeCKOU J1esITe/IbHOCTH.

Kpurepuu onenku (B 6a/1ax):

- 25-30 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYZeHT Jia/l TIOHbIe, Pa3BepHYThie OTBETHI Ha BCe
TeopeTHUeCKHe BOIIPOCHI OrieTa, IPOAEMOHCTPUPOBA 3HaHHUe (YHKIIMOHATBHBIX BO3MO)KHOCTEH,
TePMHUHOJIOTYH, OCHOBHBIX 3/IeMEHTOB, yMeHVe IIPUMEHSITh TeopeThUeCK1e 3HaHUs [PY BbITIOJIHEHUU
TpaKTUUeCKHX 3a7aHnii. CTyzeHT 6e3 3aTpyjHeHUI OTBETU/I Ha BCE /IOTIOTHUTE/IbHBIE BOTIPOCH.
[TpakTHyeckast YacTb pabOTHI BBITIOJTHEHA TIOIHOCTHIO 0e3 HeTOYHOCTe! 1 OIINO0K;

- 17-24 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IM CTYZIeHT PACKPbLT B OCHOBHOM TeOpPeTHYeCKHe BOTIPOCHI,
O/JHAaKO JI0MYy1Ll{eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATHI. [Ipy oTBeTe Ha JONONIHUTEeIbHbIE
BOIIPOCHI /IOMyI[eHbI HeOobIie HeTOYHOCTH. [Ipy BBITIOTHEHNHY TIPAKTHYeCKOM YacTy paboThl
JIOTy11[eHbl HecyllleCTBeHHbIe OINOKY;

- 10-16 GanIoB BHICTAB/SIETCS CTYJEHTY, €C/IA TIPH OTBETe Ha TeOPeTUUYEeCKHe BOTIPOCHI CTYZeHTOM
JIOTTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIMOOK B TOJIKOBAHWM OCHOBHBIX TIOHSITHH. JIOTHKa U MOTHOTa
OTBeTa CTPaJal0T 3aMeTHBIMH U3bssHAMU. 3aMeTHBI TPO0Oebl B 3HAHUK OCHOBHBIX METO/IOB.
TeopeTryeckye BOIIPOCHI B L[e/IOM U3/I0KeHBI JOCTAaTOUHO, HO C NIPOIlyCcKamu Marepuasa. Mimerorcs
NPUHLIMIIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOEHHsI OTBeTa Ha Borpoc. CTyZeHT He perus 3a/iauy Wi Ipu
pellieHUH AOMyIeHbl rpyObie OMOKHY;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/|€HTY, €C/T OTBET Ha TeOpPeTHUeCKHe BOTIPOCHI CBU/IETEbCTBYET O
HEerIOHMMAaHWU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeToz10B. OGHapy»K1BaeTCst
OTCYTCTBHe HaBBIKOB ITIPUMEHEHHs] TeOpPeTUYeCKMX 3HAaHWHU TIPU BBITIOJTHEHUU NTPAKTUYeCKUX 3a/JaHuM.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH [IOTIOJIHUTE/bHBIN BOIIPOC.

[MepeBof orjeHku 13 100-6a/1bHOIM B UeTbipex6a/uIbHYHO MPOU3BOJUTCS CIeyIOLIUM 0bpa3oM:
- ot/uHO — 0T 80 10 110 6astoB (Bk/IrOUast 10 moolpuTe/bHBIX OaioB);

- xopoiiio — oT 60 10 79 6anios;

- YIOBIIETBOPUTENILHO — OT 45 710 59 6asios;

- HeY/I0B/IeETBOPUTE/ILHO — MeHee 45 6asoB.

1. YueOHO-MeTOHUeCcKOe U HH(OPMALMOHHOE 00ecrieueHne JUCIUTIHHBI
5.1. IlepeueHb OCHOBHOM U AOTIO/THUTE/ILHON y4eOHO TUTepaTypbl, HEOOXOAMMOIH /I/Isl 0CBOEHHSA
AVCI{UILIMHBI
OcHoBHas uTeparypa
1. O6ujas xuMuueckasi TexHOMOrusi. OCHOBHbIE KOHIIETLY TIPOEKTHPOBAHUS XUMHUKO-
TEXHOJIOTMUeCKUX cUcTeM : yueh. mocobue / ; oz pex. X. 3. Xapnamnugu .— Caskr-IletepOypr:
Jlanb, 2014 .— 384 c.URL:https://e.lanbook.com/book/45973

JlonoHUTe/IbHAA IUTepaTypa
1. OpraHuueckasi XMMUsi: TEDMUHBI 1 OCHOBHbIE peakiuu : yueb. mocobrie — DIeKTPOH. laH. —
Mockga : U3parensctBo "Jlaboparopus 3nanwmii”, 2015. — 362 c.
https://e.lanbook.com/book/70742
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5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U

nporpaMMHOro OGECHE'-IEHI/IH, HEOGXOJI[I/IMBIX AJIsA OCBOEHUA JUCIHUII/IMHbI

1. HayuHnas 3nekrpoHHas 6u6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DnekTpoHHas 6ubMoTeuHast cucteMa «JIaHb» [D1eKTpoHHBIM pecypc]. — Pexkum pocryma: https://
e.lanbook.com/.

3. YuuBepcuTeTcKas 6ub/moTeka onaiiH biblioclub.ru [DnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. OnektpoHHas 6bubmoreka YYHUT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

5. Poccutiickas rocynapcTBeHHasi Oubmoteka [OneKTpoHHbIN pecypc]. — Pexxum foctymna:
https://www.rsl.ru/.

6. HarmonHasnbHas anekTpoHHasi 6ubaroTeka [OnekTpoHHbIN pecypc]. — Pexxum focTyna: https:/xn--
90ax2c.xn--plai/viewers/.

7. HatmoHasnbHas raardopma OTKpbeIToro oopa3oBaHust npoed.ru [Dy1eKTpOHHBIHM pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvky BamikoproctaH [3neKTpoHHbIN pecypc]. — Pexxum
pocryna: https://edu.bashkortostan.ru/.

9. WHpopmarmoHHO-11paBoBoy nopTas ["'apaHT.py [OneKTpoHHBIM pecypc]. — Pexkum foctyna: http:/
www.garant.ru/.

IIporpaMmHoe obecrieueHue

1. Office Professional Plus - [ToroBop Ne0301100003620000022 ot 29.06.2020, ToroBop Ne 2159-
[10/2021 ot 15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

2. Windows - [Toroeop Ne0301100003620000022 ot 29.06.2020, Jorosop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

3. bpay3ep Google Chrome - becrninatHas yivdiieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

4. bpay3zep fAnpekc - becrinatHas vieH3us https://yandex.ru/legal/browser_agreement/index.html

6. MaTep]/[aJIbHO-TEXHI/I‘-lECKaﬂ 6a3a, HEOGXO,III/IMHH AJIA OCyIIeCTB/IEHUSA 06pa30BaTEJIbHOI‘0

npoijecca no AUCHUNIAHE

HaumenoBaHue Bup 3ansTuit HaumeHoBaHue 060pymoBaHus,
CrieL[ajau3upoOBaHHbIX MPOrpaMMHOTO 00ecrieueHust
ayIUTOPU, KAOMHETOB,

naboparopwuii

Aypnuropus 24(bD) st XxpaHeHus1 000py/[0BaHUS KomristoTepsl B cOOpKe, TIPUHTEP

canon 2900, npunTep kyosera
2235, npuHeTp kyosera 2135,
ripuHeTp brother, Beckr
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3/IeKTPOHHBIE,
MY/IBTUMeUAaIpoeKTop vivitek,
HOyTOYK asus, yueOHO-
MeToZueCKast TTeparypa,
3/IeKTpOoIaHe/Tb-KOHBeKTOp ballu
camino bec/v(vr)-2000.
[TporpaMmMHOe obecrieueHHe

1. Office Professional Plus

2. Windows

Ayputopus 35(bD) JlekionHast, CemuHapckasi, st | YuebHO-MeToAUYeCKIe
KOHCY/IbTalWy, [1/1s1 KOHTPOJISI U | MaTepHaJibl, J0CKa, yueOHast
arTecTaluu Mebesb, HACOC BaKYyMHBIH, BeChl

hl-200 c 6;o0koM nuTaHust, Habop
XUMHUYeCKUX PeaKTHUBOB,
BBINIPSIMUTETb, XUMHUeCKast
rnocyza, ceid, mkag BbITSDKHOM,
CYILIWIBHBIN 1TKad, Habop
TEePMOMETPOB, BEChI
aHa/IMTUYeCKHe, TIeYb
my(cenbHasi, Habop apeoMeTpOB,
yueOHO-HarsgHbIe T0COOusI.

Aynutopusi 40(BD) JlekiponHast, CemuHapckasi, Jns | [locka, yue6Hast Mebesib,
KOHCY/IbTaLMK, 1711 KOHTPO/IS U | HACTEHHBIN 3KpaH, IIPOeKTOop aser.
arTecTaluu

Aynutopus 42(b®P) Iyt caMmoCTOsITe/TbHOM PabOThI [TpunTep canon, yueOHO-

MeTo/[uueCcKie MaTepuarbl,
yuebOHast Mebesib, KOMIBbIOTEPHI B
cbope.
[TporpammHOe obecrieueHve
1. Office Professional Plus
2. Windows
3. Bbpayzep Google Chrome
4. bpay3ep AHgekc
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