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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

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

dopmupyeMast
KoMreTeHLust (C
yKa3aHueM Ko/ja)

Kopn v HaumMeHOBaHMe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UU

Pe3ynbraThl 00y4eHust
T0 TUCLIUTITAHE

HayuHble 0CHOBBI
Tre/laroruueCckoun
JlessTe/TbHOCTH

CnocobeH
OCYIIIeCTBIISTh
Te/[Jaroruye CKyro
JesITe/IbHOCTh Ha OCHOBE
CrieLMabHbIX HAyUHbBIX
3”HaHu (OI1K-8);

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

3HaTh Hay4HbI€ OCHOBBI
Tre/laroruue cCKou
JiesTeIbHOCTH,
NpeMeTHY0 00/1aCTh
6a30BbIX JUCIUTUIVH U
(Wn) AUCIUTIIIVH,
aKTyaJIbHBIX [IJIst
OCBOEHUSI OCHOBHBIX
JMCLIATUTAH TIPO(UIs

OIIK-8.2. YmeTb
WCII0/Tb30BaTh
crieljMabHble HayuHble
3HaHUs AJis1
OCYIL[eCTBJIeHUs
relaroruue CcKou
JlesiTe/TbHOCTH

YMeThb HCII0/Ib30BaTh
Crienivia/ibHbIe HAy4YHbIE
3HaHHWA OJ1d
OCy1IeCTB/IeHUA
HEAaFOFquCKOﬁ
AeATe/IbHOCTU

OIIK-8.3. Bnagets
OMBITOM U HaBbIKaMU
OCYIIIeCTB/IeHUS
Tielaroruue CKom
JlesiTe/IbHOCTH Ha OCHOBE
Criel[dabHbIX HayUHBIX
3HaHUU

BnageTts onbiTOM 1
HaBbIKaMH
OCYILleCTB/IEHUSI
Tielaroruue CKom
JlesiTelTbHOCTA Ha OCHOBE
CrielMaIbHbIX HayuHbIX
3HaHUU

CucremMHoOe U
KPUTHUUECKOe MBIIILJIeHHEe

CriocobeH
OCYILIeCTB/ISATh TIOUCK,
KpUTHUYEeCKUM aHau3 1
CUHTe3 UH(pOopMaLy,
TIPUMEHSITb CUCTEMHBIN
TIOAXOZ, [J1s1 PelleHust
TOCTaB/IeHHBIX 3a/1au
(YK-1);

YK-1.1. 3HaTb OCHOBBI
rovcKa UH(opMalu B
oubmorpaduuecKux
HCTOYHUKAX U B CETU
NHTepHeT; 0CHOBBI
KPUTUUYECKOT0 aHa/ln3a u
CUHTe3a UH(opMal1K;
OCHOBBI CUCTEMHOT'O
MoJX0/ja NPy peLleHrur
MOCTaB/IeHHBIX 3a/iau

3HaTb OCHOBBI IOKCKA
vHopmMalry B
O6ubmorpadryecKux
HCTOYHUKAX U B CETU
NHTepHeT; 0CHOBBI
KPUTHUYECKOT0 aHam3a u
CHHTe3a UH(popMalL1u;
OCHOBBI CUCTEMHOTO
Mo/x0/ja PY pelLleHur
MOCTaB/IeHHBIX 3a/1au

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

YMeTb OCy1LeCTB/IATh
MOUCK UH(OpMaLUY B
Oubmorpaduue CKux

VICTOYHUKAX U B C€TU

NHurepHer;




NuTepHerT;
aHaJIM3UPOBAaTh U
CUHTEe3UpOBaTh
MH(OpMaLuIo;
NPUMEHSTh CUCTEMHBIN
TIOAXOZ, AJ1s1 peLleHust
NOCTaB/IeHHBIX 3a/ia4

aHa/IM3UpOBaTh U
CUHTe31POBaTh
“H(OopMalHio;
TIPUMEHSITb CHUCTeMHbIN
TIOJXOZ, [IJisl PelleHust
MOCTaB/IeHHBIX 3a/1au

YK-1.3. Bnagetb
HaBbIKaMU MOMCKa
vH(popMaLy;
KPUTUUYECKOr0 aHa/iu3a u
CUHTe3a UH(pOpMaLy;
MpUMeHeHUs
CUCTEMHOT0 MOAX0Aa
JJ1s peLleHust
MOCTaB/IeHHBIX 3a/jau

BaseTs HaBbIKaMM
roucKa UH(QOpMaLUu;
KPUTUYECKOTO aHa/in3a U
CUHTe3a uHdopMaluy;
TIpUMeHeHHsI
CUCTEMHOT0 MOAX0/a
JJIs1 pelleHust
MOCTaB/IeHHBIX 3a/lau




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucturuivHa « Xumust: [TpukiagHas XUMUs» OTHOCHUTCS K 00s13aTe/TbHOM YacTH.

JvcuurivHa u3yvyaeTcsi Ha __ 5 Kypce B 9 cemecTpe.

Llenp wW3yuyeHUs AWCLUIUVIMHBL: (OPMHUPOBAHME CHCTEMATH3WPOBAaHHBIX 3HaHWK B obmactu
XMMHMYECKOM TEeXHOJIOTHH, OCBOEHHWe TPHHLMIIOB CUCTEMHOIO IOAX0JAa K OINHCAaHHI0 XHMHUYEeCKOro
TIPOM3BO/CTBA, YMEHUI peasM30BbIBaTh 00pa3oBaTe/ibHbIe MPOrPaMMbl B COOTBETCTBHU C TPeDOBaHUSIMU
oOpa3oBare/ibHbIX CTAHJAPTOB, HABBIKOB HCII0/Ib30BaTh BO3MOXKHOCTU 0Opa3oBaTenbHON Cpefibl [jis
JOCTIDKEHHUST JIMUHOCTHBIX W TIPeIMETHBIX pe3y/bTaToB oOyueHHWs U obecriedeHusi KauecTBa y4yeOHO-
BOCITUTATe/IbHOIO IIpoLecca

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4yeOHO-MeToAnYecKoe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



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

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JACLUIUINHBIL «XuMus: [IpyknagHas XuMus» Ha 9 cemecTp
__O4YHad
topma obyueHws
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 4/144
YueOHBIX UaCOB Ha KOHTAKTHYIO paboTy C TIpero/iaBaTesiem: 71.7

JIeKIui 24

MPAKTUUe CKUX/ CeMHUHAPCKUX 0

71ab0paTOpPHBIX 46

KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 1.7
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 37.5
YueOHbIX YaCOB Ha TIOATOTOBKY K

sk3ameHy (KoHTposb) 34.8

dopMa KOHTpOJIA:
Ok3aMeH 9 cemecTp




Ne /11

Tema u copeprxaHue

dopMa u3y4yeHUst
MaTepuasioB: JIeKIHH,
MpaKTHUeCKHe 3aHsTHS,
CeMHMHApCKHe 3aHsATHS,
nabopatopHbie paboThI,
camocTosiTe/bHas pabora
Y TPYZ,0EeMKOCTD (B
yacax)

Jlek |JIab |9k |KoP|CP

OcHoBHas u
JIOTIO/THUTETbHAas
JIUTeparypa,
peKoMeH1yemasi

CTyZileHTaM (Homepa

13 CIMCKA)

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

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

5 KypcC

/'9 cemectp

TeopeTHueCKre 0CHOBBI XUMHUUECKOTO
TIPOM3BO/ICTBA

OCHOBHBIe TIOHATUS U oripeae/ieHrs

Bsezenue B npegMert. YueHue o
XMMHYeCKOM ITPOM3BO/CTBE, OCHOBHBIE LIe/I1
Y 3a/1auM, pelaeMble XUMUYeCKON
TexHosiorveii. CoBpeMeHHble TpeOOBaHUS K
XMMHYeCKUM NpousBocTBaM. [lokasarenu
NIPUHLMIIBI XUMUYEeCKOT0 MPOX3BO/CTBA.
OO611jast XapaKTepHCTHKa MPOL{eCCOB U
arraparoB B XUMUYeCKOW TeXHOIOTUH.
PacueTsl B XMMHY€eCKOM TEXHOIOTUH.

OcH. mut-pa Ne 1

Hor. mut-pa NeNe 1,2

KoHcriekT

KoHcmiekT

ChIpbe, BoJja U SHeprusi B XMMHUYeCKOM
TIPOM3BO/ICTBE

Buibl CbIpbsi, €ro KiaccupuKarysl.
[ToAroTOBKA XUMHYECKOTO ChIPhS K
niepepaboTke. O6oraiijeHue Chbipbs,

OcH. mut-pa NeNe 1,2
Homn. mur-pa NeNe 1,2

KoHcmiekT

Pemienwne 3azau,
JlabopatopHasi
pabora




(hI0TalIMOHHBIN MeTO/, 000TallleH s ChIPhSI.
Krnaccudukaiysi IpoMbIIIIEHHOW BOABI.
Posb 1 3HaueHUe BOABI B XUMHUYECKOM
TIpOKM3BOACTBe. BU/bl SHEprum.
KoadduimeHT UCIionb30BaHusl SHEPTUM.
TernooOMeHHUKH.

[Tpon3BOJCTBO HEOPraHUYECKUX BellleCTB.

[Tpor3BOACTBO CEPHOM KUCIOTBI

ChIpbe U ero noarotoBka. @usmko-
XUMHYeCKHe OCHOBBI IIPOU3BO/CTBA CEPHOU
KUCJIOTbI KOHTAKTHBIM U HUTPO3HbIM
criocobamu. TexHomOrnUeckKas cxema
MIPOM3BOZCTBA CEPHOM KHC/IOThI
IIpumeHneHnue.

OcH. mut-pa NeNe 1,2
Hor. mut-pa NeNe 1,2

Koucriekt

Pe1tienuie 3azay,
JlabopatopHasi
pabota

[Tpor3BOACTBO aMMUaKa M a30THOUW KUC/IOThI

Cunre3 amMuaka. CeIpbe ¥ ero noiroToBKa.
DU3UKO-XMUMUYECKHe 0CHOBBI TIPOM3BO/CTBA
pa30aB/IeHHOM a30THOM KUC/IOTRI. [Tpsimoii
CUHTE3 KOHL|EHTPUPOBAHHOW a30THOM
KUCIOTBL. TeXHO/IOrnueckre CxeMbl
TIPOM3BO/CTBA a30THOM KHUC/IOTHI.
ITpumeneHue.

4

OcH. muT-pa Ne 2
Hor. mut-pa NeNe 1,2

KoHcriekT

JlaboparopHasi
pabora, Perienue
3azau

[Tpor3BOACTBO OpraHUyYeCKUx BellecTB.

[Tpon3BOJCTBO YKCYCHOW KHCIOThI

OCHOBHOM M TOHKWM OpraHWYeCKUN CUHTE3.
Krnaccugukaiysi npolyKToB OpraHu4eCcKoro

OcH. mut-pa NeNe 1,2
Homn. mur-pa Ne 1

KoHcmekTt, Pentenue
3ajia4

JlabopatopHasi
pabora, PerieHue
3az1au




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

9 IIpousBoACTBO CIIUPTOB 4 |6 7.5 |OcH. muT-pa NeNe 1,2 | KoHcIieKT Pewienuie 3asau,
Hor. mut-pa NeNe 1,2 JlabopatopHasi

[Tpon3BOACTBO MeTaHo/a: ChIpbe. (PHU3MKO- pabota
XUMHYeCKHe OCHOBbI, TeXHOJIOTUYeCKast
cxeMa, npumeHeHHne. PU3UKO-XUMUYeCKue
OCHOBBI IIPOU3BO/CTBA 3TUJIOBOTO CIIUPTA
MeTOZI0M NPSIMOM TMpaTaliu STU/IeHa.
[Ipou3BoACTBO 3TAaHO/MA U3 IPEBECUHBI.

10 KonTtponbHast pabora 0.5

11 OK3aMmeH 36

Wroro 1o 5 Kypcy 9 cemecTpy 24 146 74

Ntoro no gucturuiiHe 24 |46 74
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kox n ¢opmympoBka kommereHLur: CriocobeH OCYyL[eCTBATh IeAarorHuecKyro /esiTe/lbHOCTb Ha
OCHOBe creljanbHbIX HayuyHbIX 3HaHul (OITK-8);

Kop n Pesynbrare! Kpurepun ouleHrBaHus pe3y/bTaToB 00yueHus (OK3amMeH)
HauMeHOBaHHe |00yueHuUs 10 2 3 4 (Xopoo) 5 (OT/mAuHO)
MHAMKATOpa AACLIITIAHE (HeynoBnetBop |(YnoBneTBOPUT

AOCTIDKEHN WTEeJIbHO) e/TbHO)

KOMITeTeHL[UN

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

U JlesATe/IbHOCTH, npo0ebl 1

JlesiITeIbHOCTH, | TIpeMEeTHYO HETOYHOCTH

npeMeTHYI0 | 00/1aCTh

o6sacThb 6a30BbIX

0a30BBIX JWCLUIIMH U

JUCLMIUVIMH U | (W1n)

(nmm) JUCLIUTITVH,

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 YMmenus
YmeTn WCII0/Tb30BaTh | C(hOPMHUPOBaHbI | [IOJTHOCTBIO OCHOBHOM TMOJIHOCTBEO
WCII0/Ib30BaTh | CIieLjuasibHbIe chopMupoBaHhbl | CHOPMHUPOBaHb! | CYOPMUPOBAHbI
CrieLMajbHble | Hay4yHble

Hay4Hble 3HaHUA AJIs1

3HaHUSA /151 OCYLL[eCTBJIEHHUS

OCYILeCTB/IeHHS | [1e[JarOruyeCcKo

MeJjaroruuecko | U JesiTeIbHOCTH

1 JesiTeNTbHOCTH

OIIK-8.3. Bnanets Bnanenue Bnanenue Bnanenue Bnapnenue
Bnagets OMBITOM U HaBbIKAMU He | HaBbIKaMH HaBbIKAMH B HaBbIKAMU
OTBITOM U HaBbIKaMU cOpMHUPOBAaHO |HEYBEDEHHOe | OCHOBHOM yBepeHHOe
HaBbIKaMH OCYLL[eCTBJIeHHUS chopMrpOBaHO
OCYLLeCTBJ/IeHUS | 1e[JarOrnyecKo

relaroruuecko | i JesTebHOCTH

U [1esiTeNTIbHOCTH | HA OCHOBe

Ha OCHOBe CrieL{MajbHbIX

CHelUanbHbIX | HAyUYHbIX

Hay4HbIX 3HaHUMU

3HaHUU
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Kog v gopmynrpoBka komrieTeHI[uM: CrIoCOOeH OCYIIeCTB/ISATh IMOMCK, KPUTUUECKUN aHau3 U CUHTe3
vHbopMaluK, MPUMeHSITh CUCTeMHBIN MO[X0/ AJisl pellieHus ocTaB/ieHHbIX 3a7ad (YK-1);

Kog u Pesynbrathl KpuTepuu orieHHBaHMUs pe3y/ibTaToB 00yueHus (DK3aMeH)
HauMeHOBaHUe |00yueHuUs 110 2 3 4 (Xoporio) 5 (OtmuHo)
MH/MKATOpa AACLUTITHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHII WTe/bHO) e/bHO)

KOMIIeTeHLIUU

YK-1.1. 3Hate | 3HaTh OCHOBBI | 3HAHUS He 3HaHUs 3HaHus 3HaHus
OCHOBBI ITIOMCKA |TOMCKA chopMUPOBaHbI | HEJOCTAaTOUHO | COPMUPOBAHBI,  TTOTHOCTHIO
vH(opmaluy B | MH(popMaluy B c(hopMHpOBaHbI, | HO UMEIOT chopMHUpOBaHbI
oubmorpaduue | 6ubMorpaduye HECUCTEMHBI OT/ZIeNTbHbIe

CKUX CKUX rpo6esibl U

HMCTOUHMKAX U B | UICTOUHUKAX U B HETOUHOCTH

cetu MuTepHer; | cetu VIHTEepHeT;

OCHOBBI OCHOBBI

KPUTUUECKOTO | KPUTUUECKOTO

aHanusa u aHa/mM3a u

CUHTe3a CUHTe3a

vHbopMaluy; | uHbOpMaluy;

OCHOBBI OCHOBBI

CHUCTEeMHOT0 CHUCTEeMHOT0

rozAxo/a rnpu No/IXoza Mpu

pelieHnun pelLeHnH

MOCTaBJ/IEHHBIX | MOCTaB/IEHHbIX

3a/a4 3a/a4

YK-1.2. ¥YmeTb | YMeTb YmeHus He YmMmeHus He YmeHus B Ymenus
OCYLIECTB/IATh | OCYILECTBJISATh | CPOPMUPOBAHBI | [TOJTHOCTHIO OCHOBHOM TMOJIHOCTBEO
TOMCK TOMCK chopmupoBaHbl | CpOpMUPOBaHbI | CPOPMHUPOBAHBI
vHbopMaluu B | MHpOpMaLUU B

oubmuorpaduue | bubnmuorpaguue

CKHX CKHX

HMCTOUHMKAX U B | UICTOUHUKAX U B

cetu MHTepHerT; | cetu VIHTEpHeT;

aHa/IM3MpOoBaTh | aHa/U3UpPOBaTh

U u

CHUHTEe3UPOBaTh | CHUHTe3UPOBAaTh

vHbopMaluto; | MHGOpMaLUIo;

TIPUMEHSITh TIPUMEHSITh

CHUCTEMHBIN CUCTEMHBIN

TOAXO0Z, /151 TIOZXOZ, JIS1

pelieHust pelieHust

MOCTaBJ/IEHHBIX | [MOCTaB/IeHHBIX

3a/a4 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 vH(bopMaluy; c(hopMHpPOBaHO
vHbopMaluy; | KpUTUUECKOTO

KPUTHUYECKOIO |aHa/v3a 1
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aHanm3a u CHUHTe3a
CUHTe3a vH(opMaLuy;
uH(popMalLMy; | TIpUMeHeHuUs!
NIpUMeHeHUs CUCTEMHOT0
CUCTEMHOT0 rozxoza AJist
nozxozja AJist pelLleHus
pereHust TMOCTaB/IeHHBIX
MOCTaB/eHHbIX |3ajau

3a71au

KputepusiMi OlIeHUBAHUsSI SIBJISIFOTCS Oaslibl, KOTOpbI€ BBICTAB/ISIOTCS 3a BH/bBI [1€STETbHOCTH
(oLleHOYHBIE Cpe/iCTBA) MO MTOraM U3yueHWs: MoAyreid (pasfiesioB AUCLUIUIMHBI), MEpPeurc/ieHHbIX B
pPeUTHHT-TI/IaHe JUCLUTUTUHLI. Basljibl, BEICTaB/IsIeMble 3a KOHKPETHbIE BU/IbI IeATeTbHOCTU TIpe/|CTaB/IeHbI

HIWXKe.

4.2. TunoBble KOHTPOJ/IbHBIE 3a/JaHUA WIM HWHbIe MaTepHasibl, He00OXoJAUMbIe /il OLleHHBAHHA
pe3y/IbTaToB 00yYeHHUs MO JUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMH B 00pa3oBaTe/IbHOM

nporpaMMe  HH/UKaTOpaMu

JOCTIDKEHHSI  KOMIIeTeHI[HH.

MeTtoauyeckue  MaTepHuasibl,

onpe/e/A0IHe MPOIeAYyPhI OLeHUBAHUs Pe3y/IbTaTOB 00yueHHs M0 JUCIUILIMHE,

Kopn v HanmeHOBaHMe
WHIUKAaTOpa [JOCTKEeHUS
KOMIETeHL[U!

Pe3yneraThl 00y4eHus 1o
JUCLUIIMHE

OuleHOYHBIe CpefiCcTBa

OIIK-8.1. 3HaTe HayuHbIe
OCHOBBI T€/]aroruyecKou
JIesITe/TbHOCTH, TIPeIMETHYHO
06s1aCcTh 6a30BbIX AUCIUTUIAH U
(MM AUCLIUTUTHH, aKTya bHbIX
JJISI OCBOEHUST OCHOBHBIX
JIUCLIATIIAH TIPOGUIIS

3HaTh HayuHble OCHOBBI
Tre/laroruuyeckou JesiTeTbHOCTH,
npeZIMeTHYH0 06/1acTh 6a30BBIX
JVCLIMILTMH U (WIX) AUCLUTIIVH,
aKTyaJIbHBIX /11 OCBOEHHS
OCHOBHBIX JIMCLIUTUIMH NPOdUIst

JlaboparopHasi pabora, PerieHue
3azau, KoHTposibHast pabora,
Koncriekt

OIIK-8.2. ¥YMeTh UCIT0/1b30BaTh
crieljdaibHble HayuHble 3HaHUS
JL7Is1 OCY1L[eCTBJIeHUS

Tie/JaroruueCcKoM 1esiTeTlbHOCTU

YMeTh UCIO0/Ib30BaTh
criel[dabHble HayuHble 3HaHUS
ISl OCyI1e CTB/IeHUSI
rieflaroruueckKoi ZiesiTelbHOCTU

KonTtponbHas pabora, Pemienve
3ajau, KoHcrnekt, JTaboparopHast
pabora

OIIK-8.3. BnageTs ombITOM 1
HaBbIKAMU OCYILeCTB/IeHUS
reJjaroruueckom JesiTeTlbHOCTH
Ha OCHOBe CIielhalbHbIX
Hay4YHbIX 3HaHUH

BrnazieTh OnbITOM U HaBbIKAMHU
OCYIIeCTB/IEHUS Tie/jaroruye cKou
JiesiTeTbHOCTH Ha OCHOBe
CrielMaibHbIX HAyYHBIX 3HAHUH

JlaboparopHasi paborta, PelieHue
3azau, Koncriekt, KonTposibHas
pabota

YK-1.1. 3HaTb OCHOBBI ITIOUCKA
vH(popMaLy B
OubmMorpaduve CKMX KCTOUYHUKAX
U B ceTd VIHT@DHET; OCHOBBI
KPUTHYECKOTO aHa/Ii3a U CUHTe3a
“H(OPMaLMU; OCHOBBI
CHCTEMHOT0 TT0JX0/ia TIpH
pelleHUH TI0CTaB/IeHHBIX 3a/au

3HaTb OCHOBBI IIOKCKA
vH(popMalLu B
OubmMorpadh e CKMX UCTOYHUKAX
Y B ceTu VIHTe@pHET; OCHOBBI
KPUTHUECKOTO aHa/IM3a U CUHTe3a
WH(OPMaL[1H; 0CHOBbI
CHCTEMHOTO 1T0JX0/ia TIPH
pelleHNH TI0CTaB/IeHHBIX 3a/iau

Petienue 3aau, JlaboparopHast
pabota, KoHTposibHasi pabora,
Koncrekr

YK-1.2. ¥YMeTb 0Cy11leCTB/IATh
TOMCK MH(OpMaIU B

YMeTh 0CyI1IeCTB/ISATh TIOMCK
vHdopMaluu B

KoncriekT, JlabopaTopHast paboTa,
Pemenne 3amau, KoHTposibHas
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6ubmorpaduyeCKUX NCTOUHUKAX
U B cetu VIHTepHeT;
aHa/IM3UPOBaTh U CUHTE3UPOBATh
MH(OpPMaLMIO; PUMEHSITh
CUCTeMHBIN MOAX0[, /ISl peLLeHUsI
TMOCTaB/IeHHBIX 3aJa4

6ubmorpahrye CKUX UCTOUHUKAX
U B cety VIHTepHeT;
aHa/IM3MpOBaTh U CUHTE3WPOBaTh
nH(OpMaLIMIO; PUMEHSTh
CUCTeMHBIH MOX0[, 171s pelLeH s
TIOCTaB/IeHHBIX 3a/ja4

pabota

YK-1.3. Bnasets HaBbIKamMu
roucKa uHpopmaluy;
KPUTHUUECKOTO aHa/inu3a U CUHTe3a
H“H(OopMal[1K; TIPpUMeHeHHst
CHUCTEMHOT0 MOAX0/a AJIs
pelLleHrs MOCTaB/IeHHbIX 3aau

BnazeTs HaBbIKaMU MOMCKa
VH(pOpMaL1K1; KPUTUUECKOTO
aHa/M3a U CMHTe3a UH(popMaLuy;
NIPUMEHEeHHsI CUCTEMHOTO
TOZX0/1a J1/Is pelleHust
MOCTaBJ/IEHHBIX 3a/a4y

JlaboparopHasi pa6ora,
KonTposnbHas pabota, PelieHue
3ajiad, KoHCIekT

Kpurepusimu oOLleHVMBaHUSI TIPH MOAY/IBHO-PEUTHHIOBON CHUCTeMe SIBISIOTCST Oaslibl, KOTOpbIe
BBICTAB/ISIFOTCSL TIpero/jaBaTtesieM 3a BUJbI JesTe/TbHOCTH (OLleHOUHble CPeZCTBA) M0 WTOTaM HU3yuyeHUs
Mozyneit (pa3fesioB AUCLUILIMHBI), TIepeurCc/IeHHbIX B PEUTHUHT-TI/IaHe JUCLIUTIIUHEI

0/151 3K3aMeHd: TEeKYIIUM KOHTPO/b — MakcuMyM 40 6aruioB; pyOesKHbIM KOHTPO/Ib — MakcuMym 30
6anoB, nmoompuressHbIe 6anab — Makcumym 10;

IIIkasibl OLleHUBAHUS:
04151 5K3aMeHa:

ot 45 10 59 6asnoB — «yIOBIETBOPUTETHLHOY;
oT 60 0 79 6anoB — «XOpOIIO»;

oT 80 6a//I0B — «OTJIUYHOY .

KonTposibHas pabora

KonTponbHas pabora
Bapmuanr 1.

1. Kiaccudwukaiys CbIpbsi. 3apUCyiTe CXeMbl, ONUIINUTe paboTy 6apabaHHOro 1 TJIOCKOTO I'POXOTOB.

2. TIpou3BOACTBO CEPHOM KUCIOThI KOHTAaKTHBIM CITIOCOOOM: ChIpbe, ero MOATOTOBKa, (PU3NKO-XUMUYeCKHre
OCHOBBI TPOU3BO/ICTBA, IPUMEHEHUE.

3. B KOHTaKTHOM anrnapare B TedeHUr 12 yacoB okucsisercs: 180 T CepHUCTOro aHTUApUaa, CTereHb
okucyieHust 98,5%. OnpenennTs TPOU3BOJUTETLHOCTE KOHTAKTHOTO anrapara B KI/4.

MeToauuecKrie MaTeprabl, OTpe/esoliye MMPoLeypy OLleHUBaHUsI KOHTPOILHOM paboThI

Omnucanue MEeTOOWKH OLI€HWBAHMSA: IIPU OLI€HKE BBITIOJITHEHUS CTyA€HTOM KOHTpOJ'II)HOI‘/JI pa6OTbI

MadKCHMdJ/IbHO€ BHHMMaHKe C/1e4yeT yaAe/ad4Th CJIeAYyIOIIMM daCIIeKTaM: HAaCKOJIBKO ITO/THO B TeOpeThUue CKOM

BOMPOCE PAaCKPBITO COZiep>KaHUe MaTepurara, YeTKO U MPaBUIbHO /IaHbl OTpe/iesieHus], PACKPbITO

cofiep>kaHue MOHSATUM; BepPHO HUCII0/Ib30BaHbl HayYHble TEPMUHbIL; eMOHCTPUPYIOTCS BBICOKHI YPOBEHb

YMeHUsI OIlepUpOBaTh HAyUHbIMU KaTeropusiMU, aHaIUu3upoBaTh MH(OPMALMIO, Bla/leHHue HaBblIKaMy
MPaKTHUYeCKOM /1eTe/IbHOCTH; KelC-3aZlaHue PelleHO Ha BLICOKOM YPOBHE, COAEP)KUT apryMeHTaLuio U

TIOSICHEHUSL.
Kpurtepuu oneHku (B 6am1ax):

- 9-10 6a/1710B BBICTAB/ISIETCS CTY/IEHTY, €C/TH B TEOPETUYeCKOM BOTIPOCE TTOJTHO PACKPBITO COZIepP)KaHHe
MaTepuasa; YeTKO U MPaBUIbHO /IaHbl ONpeJie/IeHus], PACKPbITO COZlepKaHue TIOHSITHM; BEPHO
VICTI0/Tb30BaHbl HayUHbIe TEPMUHBI; JEeMOHCTPUPYIOTCS BbICOKMI YPOBEHb YMEHHsI OlepHpOBaTh
Hay4YHbIMU KaTeropusiMM, aHa/IM3upoBaTh UH(OPMaLIMIO, Blla/ieHre HaBbIKaMU TPaKTHUe CKOM
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JiesiTe/IbHOCTH; KelC-3a/laHue pellieHO Ha BBICOKOM YPOBHE, COJlep KUT TOsSICHEHHsT; TeCTOBbIe 3a/laHus
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, 10MyLleHbl He3HauuTe/IbHble HapylLleHus B
TI0C/Ie/]0BaTe/IbHOCTH U3/I0’KeHUsT; HeOOosIbIIe HeJ0CTaTKX TIPH UCII0/Ib30BaHWU HayYHbIX TEPMUHOB,;
KeliCc-3a/jaHKe pellleHO BepHO, HO pellleHue He I0Be/leHO /0 3aBeplLiatollero 3Tara; TeCTbl pelleHbl Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BlaIeHU — Cpe/HUM;

- 5-6 6as//IOB BLICTAB/ISETCS CTYAEHTY, €CJIM B TEOPETHUECKOM BOTIPOCE YCBOEHO OCHOBHOE, HO
HeToC/IeloBaTe/IbHO; OTpe/ie/ieHHs OHSITUM HeZJOCTaTOYHO YeTKHe; He UCI0/Ib30BaHbl B KaueCcTBe
JIOKa3aTenbCTBA BBIBOJBI M 000011jeHsT 13 HaOMIOie !, MPAKTHYeCKHX 3aHSITHH; YPOBEHb YMeHUsT
OIepupOBaTh HayYHbIMH KaTeropusiMu, aHaIM3MpoBaTh UH(POPMALMIO, BlaJleHHsl HaBbIKaMu1

TIpaKTUUe CKOU JlesiTeJTbHOCTA HeBBICOKMM, HAO/FOAt0TCst MPO0Oebl 1 HeTOUHOCTH; B PellleHue Keic-
3a/laHus BEPHO BBITTOJIHEHBI HEKOTOPbIE 3Tallbl; TeCThl perieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIEeHUM — yJJOB/IETBOPUTE/bHBIN;

- MeHee 5 0ajlJIOB BLICTAB/ISIETCSl CTY/EHTY, eC/Id B TeOPeTHUeCKOM BOTIPOCe He U3/I0)KeHO OCHOBHOE
coziepkaHue yueOHOTO MaTeprarna, U3oKeHre parMeHTapHOe, He TI0C/Ie/I0BaTe/TbHOe; OTIpe/ie/ieHust
TIOHSITHI He UeTKHe; He MUCI0/Ib30BaHbl B KaueCTBe Jl0Ka3aTe/IbCTBa BbIBO/bI M 000011IeHusT U3
Ha0/Tr0/1eHNH, yPOBEeHb YMEHHSI OTTIePUPOBATh HAyUYHBIMH KaTerOpUsiMU, aHA/IM3UPOBATh MHPOPMALIHIO,
B/1a/leHNs1 HaBbIKaMU MPaKTUUeCKOH /leATe/TlbHOCTA OYeHb HU3KWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HaHUM, YMEHUH, B/la/leHU — HeZlOCTaTOYHBbIM.

PerreHue 3aau

Pemienue 3a71au criocobcTByeT OPMHUPOBaHUIO YMEHUM M HaBBIKOB OTHOCSIIIMXCS K KOHKPeTHOU cdepe
JleITe/TbHOCTH

3agauva 1

OmnpezenuTe MacCy aMMHaKa U BO3yxa, HeOOXOJUMOTO [ijist TPOM3BO/CTBA 1 T a30THOM KUC/IOTHI, eC/TH
cTereHb rpeBpaijeHust amMmuaka B NO coctaBnsier 97%. CrerneHb abcop6iuu 92%. KoHijeHTpariys
aMMuakKa B aMMHayHO-BO3AyLIHOM cmecH 11,5%.

3ajava 2

CkonbKo okcuza cepsl (IV) MOXKHO To/TyunTh U3 KordyesiaHa, cogepskatero 42% cepsl,

riepepabaTbIBa€EMOTO 3a CYyTKH B IT€UU TbIJIEBUHOTO 00kura? IHTeHCMBHOCTH paboThI reun 700 kr/m> B
CYTKM KonueziaHa. Pa3meps! neuu: quametp 3,8 M, BeicoTa 10 m.

3ajava 3

OmnpesieniTe MaKCHMaJIbHYHO MPOX3BOIUTE/IEHOCTD TIeUM TbIIEBHUIHOTO 00XKKTa TI0 TiepepaboTke
Ko/TyeJjaHa, eC/Ti MHTeHCHBHOCTh ee paboTel paBHa 1000 Kr/ M° B CyTKH, JhaMeTp neuu 4 M, Beicota 10 m.
3ajaua 4

OrnpegenuTe MacCy orapka, yAaaasieMOoro 3a 4ac U3 Meuy KMUITSLLEro CJ1osi Mpou3BogUTe/IbHOCTEIO0 200 T
Ko/TueZiaHa B CyTKU. Ha oOur mocryrmaet KosruezaH, cogepskamuii 41% cepsl (B pacueTe Ha CyXOil), TIpH
YCJIOBUM, UTO Cepa BbIrOpPaeT MOJTHOCTBIO.

3azaga 5

Omnpenenure 06beM aMMHaka U BO3/lyXa, He0OX0AUMOTO /IJisi TIPOM3BOACTBA 1 T a30THOM KUC/IOTHI.
CreneHb nipeBpaitieHust ammuiaka B NO 97%, cterieHb abcopbiun 92%. KoHiieHTparys aMMHaka B
aMMMaYHO-BO3yIIHOM cMecH 11.5%

METOAI/I‘-IECKI/IE MaTepHuaJibl, OIpeedrolnye rnmpoueaypy OoOLeHrMBaHWSA pelleHrs 3a4a4

OmmcaHue MeTOAMKU OLIeHUBaHMSI BLITIOIHEHUS PEIleHHs 3a/jauk: y/e/isieTCsl BHUMaHWe BEIOpAaHHOMY
aJIrOPUTMY, pPal[MOHAILHOMY CIIOCO0Y pellieHwus, TPaBUIbHOMY TIpUMeHeHHI0 (hOpMYII, TO/TyUeHHIO
BEpPHOI'0 OTBeTa.

Kputepuu orjeHKH

15



5 6asIoB BBICTAB/SIETCS CTY[EHTY, eC/TU: COCTaB/IeH NPaBU/IbHBIN alrOPUTM PelleHus 3aJauy, B
JIOTUUECKOM pacCy’K/ieHuH, B BbiOope ¢opMysi U pellieHUH HeT OIMOO0K, To/yueH BepHbIN OTBeT, 3a/jaya
pellleHa palMoOHaIEHBIM CIIOCOO0M.

4 6asNIoB BHICTABJISIETCS CTYAEHTY, eC/IU: COCTaB/IeH MPaBU/IbHBIN a/TOPUTM pellieHUs 3a/jauk, B
JIOTUYeCKOM pacCy’X/[eHUH U PeIlIeHUH HeT CyIleCTBeHHBIX OIIMOOK; PaBU/IbHO CJiesiaH BEIOOp (opmyst
JJIs1 pellieHust; eCTh 0ObsiICHeHUe pellieHus], HO 3a/jaua pellieHa Hepal[MoHaIbHBIM CII0COO0M WU
JIOTyIIieHo He Oosiee BYX HeCyI[eCTBEHHBIX OIMIMOOK, MOTyYeH BepHbIM OTBET.

3 6arsioB BBICTAB/ISIETCS CTY/IEHTY, eC/IU: 3a/iaua MOoHsTa [PaBUIbHO, B JIOTUUECKOM PaCcCy’>K[,eHUU HeT
CyIL[eCTBEHHBIX OIIMOOK, HO [IOMYIIeHbI CyllleCTBeHHbIe OIMOKY B BbIOOpe hopmys nmm B
MaremMaTU4YeCKHUX pacyeTax; 3ajiaua pellleHa He IOJIHOCTbIO WY B 0011eM BH/E.

1 6anoB BHICTAB/ISAETCS CTYAEHTY, €C/IH: 3a/laua pellieHa HelpaBU/IbHO.

0 GarsioB BBICTAB/SIETCS CTY/IEHTY, eC/IU: 3ajlaua He pellieHa.

KoHcnekT

[MToaroToBUTH KOHCIIEKT 110 TeMe "TIpOn3BO/ICTBO CEPHOM KUCIOThI KOHTAKTHBIM CIIOCOO0M" B
COOTBETCTBUH C IJIAHOM:

1. Cbipbe U ero roAroToBKa.

2. ®Y3UKO-XUMHYeCKUe OCHOBBI T10/IyYeHHs] CeprucToro rasa.

3. Craist KOHTAKTHOTO OKMC/eHus1 okeuza cepsol (IV) B okeng cepsr (V1)

4. TloryoeHe CepHOIo aHTUAPUZA.

5. TeXHOJIOTMYeCKasi Cxema IPOM3BO/CTBA CEPHOU KHUC/IOTHI.

6. [IpMeHeHre CepHOM KUCIOTBHI.

MeTOAI/IquKI/Ie MaTepuaJibl, Orpegesdronre rpoueaypy oLeHHBaHWA BBITIO/THEHUA KOHCIIEKTA

Onucanve MeTOAVKY OLIeHUBaHWS: TIPU OL|eHKe HalliCaHus CTYZIeHTOM KOHCIIeKTa MaKCMMa/IbHOe
BHUMaHUe cJleflyeT y/le/saTh C/IeflyOLMM acrieKTaM: HaCKOJIbKO TOJTHO B PaCKPBITO CoZeprKaHue
Marepuasa, YeTKO U NMPaBUILHO JIaHbI OMpe/iesieHus], pacKpbITO COo/iepKaHKe TIOHSATH; BepPHO
VICTI0/Tb30BaHbl HayUHbIe TEPMUHBI; J€MOHCTPUPYIOTCS BBICOKMI YPOBEHb YMEHHsI ONlepHpOBaTh
HayUHbIMH KaTeropusiM U MOHATUSIMU, aHA/IM3MPOBATh TEOPeTUUECKYH0 U MPAKTUYeCKY0 MH(OPMaLIO;
00beM TeKCTa ONTUMa/IbHbIN; JIOrMueCcKoe TTIOCTPOeHUe U CBSI3HOCTb TeKCTa, MOJIHOTa U ITyOuHa
W3/I0)KeHUs MaTepyasa (Hauure KIoUeBbIX M0JI0KeHUH, MbIc/iel), BU3yanu3alus UHPOpMaLiui Kak
pe3ysbrar ee 00paboTky (TabMLbl, CXeMbl, PUCYHKH), ohopmiieHHe (aKKypaTHOCTb, COO/tofeHe
CTPYKTYpPbl OPUI'MHa/a).

Kpurepuu onenku (B 6an1ax) (70/DKHBI CTPOTO COOTBETCTBOBATh PEHTUHT I/IaHY 110 MaKC. U MUH.
KO/TN4. 0asijioB ¥ TOMBKO /IS TeX, KTO YUHUTCS C UCTIO/IH30BaHUEM MOJY/IbHO-PEUTUHTOBOW CHCTEMBI
00yuJeHus U OLIeHKU yCI1eBaeMOCTH CTY/I€HTOB):

— Ha 5 06as/ioB OL|eHHBalOTCsl KOHCIIEKThI, COZlepyKaHre KOTOPbIX OCHOBaHO Ha IMyOOKOM 1 BCeCTOPOHHEM
3HaHWUM TeMbl, U3yUeHHOW JINTepPaTypbl, U3/I0)KEHO JIOTUYHO, apTyMEeHTUPOBAHO U B ITOJTHOM 00beme.
OCHOBHbIe TIOHSITHSI, BBIBO/IbI U 000011ieHUs chopMynpoBaHbl yoeguTenbHO U J0Ka3aTe/lbHO. TIOHO
PaCKpBITO COZlep>KaHue MaTepuasa; YeTKO U MPaBU/IbHO JlaHbl OMpe/iesieHus], pacKpbITO CoJiep)KaHue
TIOHATHI; BEPHO KCII0/Ib30BaHbl HAyYHbIE TEPMUHbI; IEMOHCTPUPYIOTCS BBICOKUIN YPOBEHb YMEHUSI
OrepypoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpoBaTh MH(GOPMaLIO, BjlajleHHe HaBbIKaMU
TIPaKTUUeCKOU JiessTelTbHOCTH; 00beM TeKCTa ONTUMa/IbHBIN, TEKCT MOCTPOeH JIOTUYHO U
TI0C/Ie/IOBAaTe/IbHO, MaTepyas paCCMOTPEH TOJTHO U ITTYOOKO (Ha/iuue K/TH0UeBbIX TIOJIOXKEHUM, MBICTIel),
WCTIO/IB3YHOTCS 3/IeMeHThI BU3yasin3alusi “HQopMalvy Kak pe3y/abraT ee 00paboTKu (TabmuLibl, CXeMbl,
PUCYHKH), 0(hOpM/IeHHEe aKKypaTHOe.

— Ha 4 6asisia OLIeHHMBAIOTCSI KOHCIIEKThI, B KOTOPBIX PAaCKPLITO OCHOBHOE CO/lepKaHue MaTreprara; B
OCHOBHOM I1PaBW/IBHO JIaHbI OMpe/iesieHrs IOHSATUN 1 UCII0/Ib30BaHbl HayUHble TEPMUHBI; HO B
orpe/ie/IeHUH MOHSATUM [JOMyIL|eHbl HETOUHOCTH, UMEIOTCSl He3HaulTe IbHble HapyllleH!s B
TI0C/IeZI0BaTe/IbHOCTH U3/I0)KeHHsT; HeOOo/IbIlMe HeJ0CTaTKU TIPU UCTI0/Ib30BaHUH HayUHBIX TEPMUHOB,;
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00BeM TeKCTa ONTHUMaJTBHBIN, TEKCT TTOCTPOEH JIOTUYHO, K/TI0UeBbIe TI0JI0XKEeHHsI He BCe BbiZle/IeHbI
[OCTaTOYHO YeTKO, 0popmiieHHe aKKypaTHoe.

— Ha 3 Gana OLleHUBAIOTCS KOHCIIEKTBI, B KOTOPBIX OTPa’keHO, TOJILKO OCHOBHOE, HO
Heroc/ie/joBaTe/lbHOE COflepyKaHre MaTepuara; orpefiesieHusl OHATUI HeZl0CTaTOYHO YeTKHe; yPOBeHb
YMeHWs OTIepHPOBATh HAyUHBIMH KaTeTOPHUSIMH, aHA/TM3UPOBaTh MH(OPMALIMIO HEBBICOKHI, HaOMIOAAI0TCS
nipo6esibl U HETOUHOCTH; UMEIOTCsl 3HaUMTe IbHbIe 1Po0esibl B U3/10KeHUH MaTepuara, BbIBOJbI C1abo
apryMeHTHPOBaHbI, B COZlepKaHUH J0MYyIeHbl TeopeTnyeckre omruoku. O6bem TeKcTa oueHb HeOOobIIoH
WM HaoOOPOT TpeBbIllIaeT TpebyeMbii, K/IF0oUeBbIe M0JI0XKeHHs1 He BbljlesieHbl. VIMeroTcst HefjoueThl B
otopmieHUN.

— Ha 1-2 6Gana oLeHMBaOTCs KOHCIIEKThI, B KOTOPBIX He U3/I0)KEHO OCHOBHOE CO/iepkKaHue MaTepuraiia,
u3/0KeHue hparMeHTapHOe, He M0C/IeJ0BaTebHOe; OTpe/ie/IeHus TIOHATUH He YeTKHe; YPOBeHb YMeHHUS
OTepyUpoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UPOBaTh MH(GOPMALIMIO, B/lafleHUs] HaBbIKaMU
NIPaKTUYeCKOU ZieITelIbHOCTU OueHb HU3KUMN. VIMeroTCsl He[joueThl B 0(pOpPM/IeHHMH.

JIaGopaTropHasi paboTra

JlaboparopHasi pabora
TIO/IYYEHUE CEPHOM KMCJ/IOTBI

LIEJIb PABOTBI: momyuuTh pacTBOpP CEPHOI KMCIOTbI KOHTAKTHBIM CII0co60M. OTipeieNInThb CTerieHb
KOHTAKTUPOBAHHSI U BHIXO/| CEPHOM KMC/IOTHI B pacuete Ha SO,

TEOPETUUECKASA UACTH
CepHasi KAC/IOTa - BOKHEUIIHMM MPOAYKT XMMUUYeCKOH MpoMbIiieHHOCTH. [1o Maciitaby rpon3Bo/CTBa
OHa 3aHMMaeT MepBoe MeCTO CpeAu KUCIOT. KoHIleHTprpoBaHHas cepHast KUCJIOTa - TsoKeslast

MaC/ITHUCTas )XUAKOCTb, KUIIUT TIPU 304°C, 3amep3aeT npu 10°C, »xaziHO CoeMHSETCS C BOJOI, obpa3ys
rugparsl: H,SO,-H,0, H,50,-4H,0 u T.4. Ee niiotHOCTE 11pH 0 paBHa 1,85 r\em>. OHa pacTBopsieT

cepHbIi aHruapuz (SO,) obpasys oneym H,SO -nSO, . CepHas KMC/IOTA UCTIO/IB3YeTCs AIst OJTyYeH!s]

MUHepasbHBIX yaobpeHuii: cynepdocdara, cyabdara aMMOHUYS, [/ OUUCTKH HE(PTENPOSYKTOB,
napa(yHOB, MaceJ1, IpA NIPOU3BO/CTBe KpacUTeslel, leKapCTBEHHBIX M B3PbIBUAThIX Bell|eCTB,
VICKYCCTBEHHBIX BOJIOKOH, IjlactMacc, CMC, B oprannueckux cuHTe3ax. CepHast KUC/I0Ta IIPUMEHSeTCs
IIpY TPaB/IeHWU MeTasl/IoB, a TAK)Ke KaK BOAOOTHUMarOLee CPeJCTBO MPU KOHLIEHTPAaL[MU a30THOU
KWC/IOTBI U OCYILIKe Ta30B. PacTBOp cepHOM KMC/IOThI UCIIOb3YeTCs B KaueCTBe 371eKTPOINUTa B
aKKyMYJISITOpax, a Takke B I10JIy4eHUM (hapMalleBTHUYeCKUX IperapaToB. BriepBbie cepHasi KMca0Ta Obu1a
roayyeHa B X BeKe IMyTeM HarpeBaHUsI )KeJie3HOTr0 KyIopoca:

Fe,(SO,),Fe,0, + 350,

IIpu norsiotennn SO, BOAO# MO/y4Yanack Mac/siHACTast )KUAKOCTb, KOTOPYIO Ha3bIBa/IM KYTIOPOCHBIM

Macsiom. B XV Beke cepHyI0 KUCJIOTY CTa/M MOAy4aTh MyTeM CXKUTaHUs Cepbl B CMECH C CeTUTPOil B
CBUHLIOBBIX Kamepax C BOJIOU Ha JiHe. B MpOMBILLIZIEHHOCTY CEPHYIO KHUC/IOTY IOJIyJaroT ABYMs MeToaMu
— HATPO3HBIM (OallleHHbIM) ¥ KOHTAaKTHBIM. Harbosiee coBepIlieHHBIM SIB/ISIeTCSI KOHTaKTHBIN CII0CO0
TIOJTyYeHHsI CEPHON KUCJIOThI, IPU KOTOPOM OKHc/ieHHe SO, MPOUCXOIUT B MPUCYTCTBHUH KaTajmM3aropa.

ChIpbeM /151 [OJTyYeHHsl CEPHICTOrO rasa B/ISIOTCS TPUPO/HbIE MUHEepasbl: TUPUT FeS.,, XaabKormpuT
CuFeS,, meansiii 6reck Cu,S, nuHKOBas obMaHKa ZnS, rajieHut PbS u apyrue cynbdupl, Cyabharsl, a

TaK)Xe pyZia, CofieprKaliye CaMOpOHYIO Cepy.
B KauecTBe CbIpbsi IIMPOKO UCMOB3YOT OTXOASIIIME ra3bl L[BETHOM MeTa/ulypruu, cogepxxatue 10 4-8%
SO, ¥ ra3el KOKCOXHMHUUECKOTO MPOU3BO/CTBA, cofeprkariue H,S.

[Tpou3BOACTBO CepHOM KUC/IOTHI KOHTAKTHBIM METOJIOM COCTOUT U3 UeThIpeX MoC/Ie/[0BaTeTbHBIX
TIPOLIeCCOB:
1) monyueHue CepHUCTOTO Ta3a;

17



2) ourCTKa 00KUTOBOTO ra3a;
3) okucreHre cepaucToro rasa SO, B cepHblit aHruapug SO5;

4) ancopbuus (nornouienue) SO, U nepeBefieHre B CEPHYHO KUC/IOTY U OJIEYM.

I cragus. O0XKUr NMUPUTa

CepHHUCTBIH ra3 ToMy4aroT 00>KUTOM TTUPHUTa, coAiepkaliiero o 53,5% cepbl, B 00)KUTOBBIX Teyax C
“KMITAIIAM C/10eM” WK TbUIeBUHOTO 00XKuUTa.

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

II cragysg. OurcTKa 00)KMroBOro0 rasa

st ymaneHust npuMeced, 00KUTOBBIM Ta3 MPOXOAUT TIATebHYI0 OUHUCTKY B IIUK/IOHAX, TPOMBIBHBIX
OalHsX 1 1eKTPOhUIbTPax, TIPY 3TOM T'a3 OUUIIIAETCS OT TPEXOKHUCH MBIIIbsIKA U IBYOKUCH CeJleHa,
KOTOpBIE SIBJIAIOTCS KaTaTuTAYeCKUMHU SIZIaMH.

III cragusa. OkuciaeHue SO2 B SO3

3TO 00paTUMBIH, 3K30TepMUYEeCKUI TIPOLIeCC
250, + 0,250, +Q

[o mpunuury Jle-Illarenbe, paBHOBeCHbI! BbIx0A SO Oy/ieT yBeMunBaTLCS C TIOHWKEeHUEM

TeMIlepaTyphl U MOBbILLIEHHEM aBieHusi. KpoMe Toro, 1o 3akoHy /elCTBUSI MacC, BbIXOZ, MPOAYKTa
3aBHCHUT OT KOHL|eHTPAIMK KUCI0PO/ia, TO3TOMY OOKMTOBBIM ra3 pa30aB/isitoT BO3AyxoM. ['a3oBasi cMech
(SO, - 7%, O, — 11% u N,, — 82% o ob6bemy) comepxuT B 3 pa3a bosible KUCTOPOAA, ueM TpebyeTcst 1o

YPaBHEHHIO peakLyid. ITO MO3BOJIAET CABUHYTh PABHOBECHE PEAKIIMH BIIPABO U BeCTH OKucieHne SO, B

SO, mpy aTMOC(epHOM /JaB/IeHHH U TeMIIeparype 450°C.

C noBbIIIEHUEM TeMIepaTypbl CKOPOCTb PeaKLIMK YBeJIMUMBAETCs, HO CH)KAEeTCsl IPU 3TOM BBIXOZ,
TIPOZIYKTA, T.K. peaklysl SK30TepMUUecKasi ¥ IPH BLICOKOH TemriepaType — 6osiee 600°C KaTanu3aTop

criekaetcst. Crie[0BaTe/IbHO, PeakKLMi0 HaJ0 HaYMHATb [Py G0JIee BBICOKOH Temmeparype (450 - 500°C) u

3aKaHUYMBaTh MPU TeMIlepaType 400°C, T.e. co3zaBath ma [AIOLIMI DeXXUM TeMIleparyp.

OKuc/ieHre CepHUCTOTO ra3a B CepHbIM aHTMIPU/J, — 3TO reTepOreHHbIM KaTaJuThueCKUM IpoLecc,
TIPOTeKaroI1i Ha MOBepXHOCTH KaTanu3atopa bAB umu CB/.

C 30-x rozmoB Bce kOHTaKTHbIe 3aBo/jbl B CCCP paboTaroT Ha BaHa/[MeBbIX KaTaan3aropax,
nipeyioxkeHHbIX ' K. bopeckoBbiM. OHM MeHee akTHMBHBI, HO JiellieB/ie U MeHee YyBCTBUTE/IbHbI K
KaTaJMTHUeCKUM siiaM. [171s OBBILIeHHsT aKTUBHOCTH V, O no6aBsisIOT akTUBATOPHI - Ba, K, Al. Ha

3aBo/laX NIPUMEHSIIOT KaTasn3atopbl BAB (6apwuii, amtomunuii, BaHagui) um CB/l — cynbgoBaHHajaT Ha
Auaromure. [Tockonbky okncienne SO, B SO,- mpoLjecc 5K30TepMUYeCKUH, BbIXO/, TIOBBIILIAETCS C

TIOHWKEHUEM TeMI1epaTyphbl, TO MOC/e MPOTeKaHus ra3a uepe3 Kak/Ibli CJI0 KaTanu3aropa TeMIeparypy
CHWKAIOT, T.e. CO3/]at0T MaZIal0I[|i PEXKUM TeMITepaTyp 3a CUeT OTBO/A Telljla B TEIJI00OMEHHHKAX, TTPU
3TOM BbIX0J, AocTuraeT 98%.

IV cragus. ApcopOijusi CEpHOT0 aHTH/PU/A

SO, + H,0 = H,50,

[ornorenre SO BOOI NPOMCXOAMT C Bbi/ie/IEHHEM OOBILOIO KOMMUECTBA TeIIa, IPU 3TOM
obpa3sytoTcs mapbl BOAbL, OHU € SO, AK0T KUC/IOTY B BU/IE TYMaHa, KOTOPBbIM BO/IOW He TIOT/IONIAeTCs.

[TosTOMY morvioieHue BeAyT B [jBe CTa[UU.
1. B oneymHom afcop6epe SO, nornoaercst 19% oseymoMm, Ipy 3TOM €ro KOHLIEHTpaLHst

roBkIIIaeTcsd Ha 1,5 — 2%.
2. B moHoruparHoii 6aine ocratku SO, nornomarores 98% H,SO,,, obnagaroueli HanbonbLel

TIOTJIOTUTETbHOM Maccoi. OCTaTKU TyMaHa 0Ca)KJaroTCsi B MOKPOM 3J1eKTpOu/ibTpe. BhIx/onHbIe
rasbl COJEPXKAT He3HAUMTe/IbHOe KomuecTBo SO, KOTOPbIN Y/IaB/IMBAIOT B OallHe, OporlaemMoi
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pactopom cogpl. [TomyuenHblit Na,SO,, HCM0/IB3yeTCs B TEKCTAILHOM MPOMBILLIEHHOCTH 1

doTogene. Boixos cepHOl KUC/IOTHI B pacueTe Ha cepy nuipuTa coctassieT 89-90%.
ITpou3BOAUTE/ILHOCTL KOHTAKTHBIX YCTAaHOBOK JocTuraeT 540 T B CyTKU.
OBOPYIOBAHUE 1 PEAKTHBBbI
1) rasomertp;

2) Tpybuarasi Tieusb ¢ KBapIieBoi TpyOKOM, 3aro/IHeHHOM KaTaIm3aTopoM;
3) BBINIPSIMUTE/Tb TOKa;

4) konba Bropiia ¢ KarejbHON BOPOHKOM;

5) MpOMBbIBHAs CKJITHKA — 2 I1IT;

6) mpombIBajKa afcopbep cepHOro aHTHAPH/a;

7) TIOTJIOTUTE/IbHAs KOJIOHKA C KarneJbHOW BOPOHKOM;

8) konbbI-nprueMHUKH Ha 50 M1 — 3 IIIT;

9) GropeTku Ha 25 Myt 1 50 MJT € IByMSI KOHUECKUMU KOJIOOUKAaMU J1J1s1 TUTPOBAHMSI;
10) TexHOXMMUYECKHE BECHI C Pa3HOBECAMY;

11) mepHas kos16a Ha 100 mit.

PEAKTUWBBI: cepHas kucnoTa (KOoHIL.)

Na,SO, (kpwucr.)

NaOH 0,1 H pactBOp

NaOH 1H pacTtBop
KMnO, 0,1 pactBop

H,SO, 21 pactBop

BBITIOJIHEHUE PABOTHI
1. st moBeseHusi paboTh COOMPAIOT yCTaHOBKY IO PHC. 6.

Puc. 6. YcranoBKa /i/isl I0/IyueHHUs1 CEPHOM KHC/IOThI KOHTAKTHBIM MeTOA0M

1. CepHucTblii Ta3 B paboTe mosy4aroT B peaktope 1 rpy B3anMoeliCTBUY Cy/Ib(uTa HaTPHs C KOHL.
CepHOIi KMC/I0TOM. B3BewumBaror 5 r cybura HaTpust Na,SO, 1 momewyaroT B peakrop 1, Tak uTo0b!

COJIb He TIpPWIrIana K cTeHKam. CMaurBarOT HeCKOJIbKUMU KaryisIMA JUCTU/VIMPOBAHHOU BOJBI U
3aKpbIBAlOT MPOOKOM C Kare/bHOM BOPOHKOM 2.

2. B BopoHKy 2 HanuBarOT 20 MJT KOHII. CepHOI KUCIOTEL. COeAUHSIFOT PeakTop Pe3MHOBLIMU TPYOKaMu C
TIpOMbIBa/IKaMH 3 U 9, HarOJTHEHHBIMY KOHL|. CEPHOUM KUCJ/IOTOM [1/1s IOITIOLeHUs [1apOB BOABI.

3. N3 razometpa 10 cimBaroT BOAy, Ipu 3TOM KpaH 11-a Hy>KHO BBIHYTb U3 THe3a rasoMerpa. [locsie
C/IYBa BOJbI KPaH CTaBAT HA MECTO U 3aKpbIBatOT. B BOPOHKY razomerpa 12 HanuBaroT BOAY.

4. B ascop6ep 5 HamuBarOT 40MJT AMCTUITMPOBAHHOU BO/IbI M COETUHSIFOT Pe3UHOBLIMU TPyOKamMu C
1eysto 4 U rorioTuTeseM 7.

5. B BopoHKy 6 HanuBaroT 30M/1 AUCTU/IMPOBAHHOU BOZBI U CTABAT UMCTBIM NPUEMHHUK 8.

6. TpyOuaryto Tieus 4 BK/IIOUAIOT Uuepe3 BBIMPSIMUTENb TOKa U JaroT HaripsbkeHre 120-130 Bosst. [1pu

3TOM HampsDKeHUH reub yepes 45-50 MUH HarpeBaeTcs [0 450-500°C.

7. IIpoBepsrOT CUCTeMY Ha FepMeTUUHOCTb. [1jis 3TOro OTKphIBAtOT KpaH 11 ¥ nofaroT B ra3oMeTp BOAY.
Uepe3s npomeiBanku 3,9 1 aficopbep 5 [0/KHBI TPOOY/IBKKBATE My3bIPbKH.

8. Korza neus HarpeeTcsi, 0OCTOPOXXHO OTKPbIBAIOT KpaH 13 ¥ 110 KarvisiM MoZar0T CepHYI0 KUC/IOTY B
peakrop 1, rie oHa B3aumozeicteyer ¢ Na,SO,

Na,SO, + H,S0, = Na,SO, + SO, + H,0
[Mopauy KUC/IOTBI PETY/IUPYIOT TakK, YTOOBI uepe3 MpoMbIBaikKu 3 U 9 npoOynbKuBaio 1-2 my3bIpbKa B
cekyHzy. OJHOBpeMeHHO ra3 Jo/bKeH NMpo0y/IbKKBaTh U yepe3 azcopbep 5.

9. OTkpheIBatOT KpaHel 14 u 15 Tak, uTobbI Bofia rajasna ro 1-2 karm B cek. Eciv Bozia B BOpOHKe 6
3aKOHUUTCS, ee Ha/IMBarOT CHOBA U3 NpYeMHUKa 8.
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10. O6pazoBasumiics ras SO,, MPOXO/s yepes reub € Karaanu3aropoM V,0;, u okucmsiercs 1o SO;.

Cwmecs rasos (SO, u SO,), mpoby/ibKuBast uepes Bogy B afcopbep 5, 00pasyeT cMech KUC/IOT, @ TyMaH

CepHOM KWCJIOTHI [OIVIOLAeTCs B MIOIVIOTUTe e 7 U CTeKaeT B IPUEMHUK 8.
11. Ilocsie Toro, Kak repectaHeT Beife/siThest SO, B peaktope 1, B BOPOHKY 2 Ha/IMBarOT BOAY [I0 METKH, a

3areM MPOJYBAIOT CUCTeMy BO34yXoM U3 razometpa 10 B Teuenue 10 - 15 MuH.

12. Tlo okoHYaHMM pabOTHI OTK/IIOYAIOT Teub, OTCOeIUHSIOT afcopbep, C/IMBAlOT KUCIOTY U3 MPUeMHHKA
8 1 azcopbepa 5 B MepHyto Kosiby Ha 100 mut. TTornoturess 7 CriojlaCKMBAKOT 5 MJT AUCTUTAPOBAHHOM
BOJbl. Bee cimBaroT B MepHYyI0 K00y U JOBOJSAT /10 METKH

13. TIureTkoti GepyT amMKBOTY (25MJT) TIOTyYeHHOM CePHOM KUC/IOThI A00aBSIOT 2-3 KAl
tdenondranenHa u 2-3 pasza TuTpytoT 1H pacTBopom rugpokcuza Hatpus. CpefiHee 3HauUeHHe
3aMMChIBAIOT. BHIUKC/IAIOT HOPMAbHOCTE U 00I1Iee KOIMYeCTBO MO/TyUeHHON KUC/IOTHI 10 (hopMysiam:
Ny-tor uecnem) =

Q=

rge N-HOpManbHOCTh, O - S5KBUBAJIEHT CEPHOU KUC/IOTHI,

Vob11].- 00111t 00beM HCCIeyeMO KUCTOTHI.

14. TIockonbKy MoTyyeHHasi KMC/IOTa SIB/ISIETCSI CMeChI0 CEPHOM M CEPHUCTOU KHC/IOThI, HE0OX0JMMO
onpezieuTb KomuecTso H,SO,. [I1s1 3TOro K OTTUTPOBAaHHOMY PacTBOpY npu/vBaioT 10 M1 2H pacTBopa

CepHOM KUUIO0ThI M OTTUTPOBBIBaOT ero 0,05 H pactBopom nepmanranara kanust. I1o janHbIM
TUTPOBAHHSI BBIUMC/ISIOT HOpManbHOCTh H,SO, 11 KonruecTBO Q CEPHUCTOM KUC/IOTHI 110 (popMyJiam:

;

;

[TepecunThIBalOT KOJTMUECTBO CEPHUCTOM KUCJIOTHI B CEPHYHO.

H,S0, - H,S0,

82 -98 X=

BbruuTas u3 0011ero KonuuectBa KACA0ThI (Q MCC/e].) KOMMUeCTBO CEPHUCTOM KUCIOThI, TePeCUMTaHHOU
B CEpHYI0 (X), HAXOASAT KOJIMYeCTBO H,SO,, obpa30oBaBIIIeecs B TeUeHHeE OMbITa (Qz)-

Quccnen. — X = Q2
17151 BBIUMC/IEHUS CTeleHd KOHTAaKTUPOBaHHs (TIPOI[eHTHOe cofiepykaHue, 06pa30BaBIIIerocs SO5 K
00111eMy KOJTMUeCTBY MOCTYITUBIIIETO B PEAKIUIO SO, u BbIXOAA KHMCJIOThI) TIPOLIEHTHOE Co/lep>KaHue

(bakTHUeCKU TIOTYYeHHOTO K TeOpeTHUeCKU BO3SMOXXHOMY KOJIMUeCTBY CePHOUM KUCI0Thl He06X04UMO
3HaTh, CKO/IBKO nosyuntes SO, u H,50, 3 51 Na,SO,

Na,SO; « SO, a H,S0, X, — Teopernueckoe ko/1-8o SO,
5T X X, X, —H,S0,

Tak Kak cepHOM KHUCIO0ThI (haKTUUeCKU MOTyueHO Q,, ciepioBaresnbHO, B SO, OKMC/MNOCH X, SO,

Tor,qa CTeleHb KOHTaKTHUPOBaHHAA: ,
d BbIXO/, CepHOﬁ KHWCJ/OTHI: .

Pe3ynbTaThl paboThI 3aMycaTh B BU/E TaOIULIBI

Bec HomkHo nonyuntbes | Ha tutpoBanue 25 mi | [TonyueHo | @aktuuec | CternieHb
HaBeCKU |M35T TIOIIIO p-pa KU1 KOHT. %
Na,SO
273 180, H,S0, 1u 0,05 H,S0, H,SO,
NaOH KMn,O,
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PaccunThIBaIOT BBIXOZ CEPHON KUCIOTHI M0 00LeMy koiuuecTsy SO,

KOHTPOJIBHBIE BOITPOCHI
1. TlepeumcnivTe BUABI CbIPbS /ISl IOTYUYEHUS] CEPHOU KUCJIOTHI.
2. OnumuTe XMMHU3M [TPOU3BO/ICTBA CEPHOM KMCIOTbI KOHTAaKTHBIM CIIOCOOOM.

1. PacckaxuTte 06 OCHOBHBIX 3dKOHOMEPHOCTAX, KOTOPBIM IMOAUHWHAECTCA peaKLiKA OKUC/IEHUA SOZ B

SO;. Criocobbl CMelleHH st PABHOBECHS] STOW PeaKLI|H.

2. TlouemMy mpu MpOBeAEHUM 3TOM pPeakLiy CTPEMSTCS CHU3UTh TeMriepatypy? UTo Takoe

«T1a/Iar0IIUI» PEXXUM TeMIepaTypbl, KakK OH JOCTUTaeTCs?

Kakue kaTranusaTopbl UCMOMB3YIOT /11 OKUC/IEHHsI CePHUCTOTO rasa?

4. Kakue ycioBusi He0OX0JUMO BBITIOJTHUTD TIPY MIPOTeKaHUM PeakLvy, YTOObI OHa I1i/1a C
HauOOJIbIIIeH CKOPOCTBIO U BBIXO/[OM?

5. B kakux amnmaparax Mnpu NpoOU3BO/CTBE CEPHOM KMC/IOThI OCYILeCTB/ISIeTCSl IPUHLIUIT
TIPOTUBOTOKA?

6. [lnis1 uero B 3TOM MpoLjecce HeoOXoArMa TOHKasi OUMCTKAa CePHUCTOTrO rasa?

7. Kakumu Gu3rueCcKUMU SIBIEHUSIMA MOXXHO OOBSICHUTD 3aZIEp>KKY B 37IeKTPO(UIBTPe TyMaHa
KUC/IOTBI?

8. Tlouemy SO, MOIIOLIAIOT He BOAOM, a 0JIEyMOM M KOHLI. KUC/IOTOH?

w

9. Uro Takoe «CTereHs rpeBpaljeHus», BbIXO, [IPOAYKTa?
10. Kak y/aBIMBarOTCS OCTABLIMECS B BBIXJIOMHOM rase SO, u SO, TyMaH CepHO# KUC/IOTHI?

11. Kak MO>XHO UCIT0/Tb30BaTh TI0JIyueHHbIe HaBLIKK B paboTe MpH U3y4YeHUH ITOU TeMbI B IIKOIe?
12. YUto Takoe «MOKpBIM KaTanu3»? Kakoi UCXOAHBIU MPOAYKT IIPU 3TOM UCIO0JIb3YeTCsl.
13. Tlepeunciute 0651aCTH IPUMEHEHUS] CEPHOM KUCJIOTHI U OJleyMa.

NMNTEPATYPA

1. Coxkonos P.C. Xumuueckas TexHosiorusi T.1. — M.: I'ymanut. uzg. BJIAZJOC. 2000. C. 149 — 181.

2. A.B.benousetoB XumrexHonorus.— M.: IIpocserenue. 1982r.
3. [.A.KysnerjoB Obirjast XuMTexHo/oTHsA. — M.: Beiciias mikosa. 1970 r. C.79-87.

3AJAUN

bensiea .M. CH60opHUK 3az1ad 110 XUMTeXHO/IOTHH. — M.: TIpocBetrienue. 1982r. C. 47
Bapuantsr: 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

MeToMueCcKre MaTepHyaibl, OTPe/leIsolHe MPOoLelypy OLIeHUBAHUS BLITOJTHEHHS Tab0paTopHOM
paboThI

OrnucaHye MEeTOIUKH OIIeHUBAHUS BBITIO/THEHHS! TabOpaTOPHBIX paboT: Ol[eHKa 3a BHITIOJTHEHHE
71abopaTopHBIX PabOT CTABUTCSI HA OCHOBAHWY 3HAHUS TEOPETUUECKOTO MaTepHasa 1o TeMe paboThl,
YMEHHI ¥ HaBBbIKOB TIPUMEHEHHs] 3HAHWH Ha MPAKTHKe, paboThl ¢ 000py/I0BaHUEM, aHA/TU3UPOBATh
pe3y/bTaThl PabOTHI.

21



Kpurepuu onenku (B 6a/u1ax):

- 5 6a/I/IOB BLICTABIISIETCS CTYAEHTY, €C/IN IEMOHCTPUPYIOTCS 3HAHHUS TEMBI, LI/ M 3afiad J7abopaTopHOi
paboThI, X07ia paboThI, IEMOHCTPUPYETCSI TIOTHOE 3HAHKE TeOPETHUECKOTr0 MaTepuara 1o TemMe
naboparopHoii paboThl (B Mporiecce 00CY»K/eHus, IIPY OTBeTe Ha KOHTPOJIbHEIE BOTIPOCHI);
JIeMOHCTPHUPYIOTCSI YMEHHS ¥ HaBbIKK PabOThI C KOMITBIOTEPOM U rpadrueCcKUMH pPeZiakTOPaMH,
TIpUMeHEeHUsI 3HaHUs1 Ha TIPAaKTHKe, aHa/Tu3a pe3y/IbTaToB PaboThl U (hOPMY/TMPOBAHKE BHIBO/IOB, B/IafIeHUe
HaBbIKAMU TIPUKJIA/IHOM /IesITe/IbHOCTH;

- 4 6as1a BBICTAB/ISIETCS CTYJEHTY, eC/T JeMOHCTPUPYIOTCS 3HaHUSI TEMBI, 11e/TM U 3a/ja4 J1JabopaTopHO
paboThI, X07ia paboThI, IEMOHCTPUPYETCS HEMOIHOe 3HaHWe (aKTHUeCKOr0 MaTepuasa 1o TemMe
naboparopHoii paboThl (B Mporiecce 00CY»K/eHUs, IPY OTBeTe Ha KOHTPOJIbHBIE BOTIPOCHI);
JIEMOHCTPHPYIOTCSI HEKOTOPbIe HeZIOCTAaTKH YMEHHs paboTaTh C C KOMITbIOTEPOM U IpaduueCcKUMU
pe/lakTopaMH, MPUMEHSTh 3HAHUS Ha MPAKTUKe, HeJJOCTAaTKU BJla/IeHUs] HaBbIKAMU TIPUKJ/IaIHOM
JieITeIbHOCTH U CITOCOOHOCTH aHA/TM3UPOBAaTh Pe3y/bTaThl Pab0ThI, (HOPMY/TMPOBATh BBHIBO/IbI,
MIPOC/Ie)KUBATh PUUMHHO-C/IE/ICTBEHHBIE CBSI3U;

- 3 6as/1a BBICTAB/ISIETCS CTY/EHTY, €C/TU JIeMOHCTPUPYIOTCS HETIO/THbIe 3HAHUSI 1[eJTH U 3a/1au
nabopaTtopHol paboThkl, X0zia paboThI, 1EMOHCTPUPYETCST HEMO/THOe, HECUCTEMHOE 3HAHHUEe
TEOpeTHUeCKOro MaTepHuaJia ro TeMe jlabopaTopHoOU paboThI (B mpoijecce 06Cy>KAeHus, TIPH OTBETE Ha
KOHTPOJTbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCS 3aMeTHbIe HEZIOCTATKU B YMEHUH paboTaTh C KOMITBEOTEPOM
¥ rpadrUueCKUMU PeIakTOPaMH, TIPUMEHSITh 3HaHHsI Ha MTPAaKTHKe, HeJIOCTaTOUHO BJIajieeT HaBbIKaMU
TIPUKJ/IaZIHOM ZIeATeTbHOCTH, CIIOCOOHOCTBIO aHATM3UPOBATh Pe3y/IbTaThl PaboThl U (HOPMY/TUPOBATh
BBIBO/IbI, ITPOC/IEKHBATH PUUUHHO-CJ/IE/ICTBEHHbBIE CBSI3H;

- 0-2 Hasia BBICTAB/ISIETCS CTYAEHTY, €C/TU IEMOHCTPUPYIOTCS TIO/THOE WJIH TIOUTH TIOJTHOE OTCYTCTBHE
3HaAHWSA 11e/I1 U 3a/jau 1abopaTopHOi paboThel, X0/1a paboThbl, EMOHCTPUPYETCS TTIOJTHOE W/IH TIOUTH MOTHOEe
OTCYTCTBHE 3HaHHsI TEOPETUUYEeCKOr0 MaTepuasa 1o TeMe jabopatopHoii paboTsI (B rporiecce
00Cy>K/IeHHs], TIPY OTBETE Ha KOHTPOJ/IbHBIE BOIMIPOCHI); IEMOHCTPUPYIOTCS 3HAUUTE/IbHbIE HEZI0CTATKH
yMeHusi paboTaTh C KOMITLIOTEPOM U rpadUueCcKUMH peJakTOpaMu, PUMEHSITh 3HAHUS Ha TPAKTHKE,
B/IaJIeHUs] HaBbIKaMK TIPUK/IaZIHOM ZIeATeIbHOCTH, CIIOCOOHOCTH aHA/TM3UPOBATh Pe3y/IbTaThl PA0OTHI U
(hopMy/IMpOBaTh BLIBO/IbI, TIPOC/IEXKUBATE PUUNHHO-C/IE/ICTBEHHBIE CBSI3H.

9K3aMeHaI[HOHHbIEe OW/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /Jisi BCEX 3TaroB 0CBOeHHUs KommeTeHLn. CTpyKTypa
9K3aMeHalMOHHOTo OusieTta: B OmsieTe yka3biBaeTcsi KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas1 AUCLUTUIMHA, opMa oOyueHus:, HampaB/ieHre U MPodUIb MOJTOTOBKHY, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTrueckuii(re) Borpoc(bl) ¥ MpakTHUeCcKoe 3a/jaHue (Keiic-3a/jaHue).

[TprmepHBbIe BOMPOCHI K 3K3aMeHY, 5 Kypc / 9 cemecTp

1. peameT u copepkaHre Hayku «[IpukiasHast XuMusi». BO3HUKHOBeHWe 1 Pa3BUTHe XUMHUeCKOM
TexXHOJIOTUU. CBSI3b XMMHUUEeCKOM TEXHOJIOTUM C IPYTMMHU HayKamu. [IpoMbIliieHHast SKOI0THs.

2. TlonsiThe o cbipbe, ero BUAbI U Kaaccudukaius. [loagrotoBka ceipbsi. PaliioHaibHOe
WCTI0/Tb30BaHKe ChIpbsi. ChIpbe B XUMHUECKOM Mpor3BocTBe. CriocoObl 000TaleH sl ChIPhS:
rpox0oyeHue, rpaByTaLUsl, MarHATHAs Cerapariusi.

3. ®noTanys Kak OJJUH U3 BXXHEUIIINX MeTOZOB oboraiieHus ChIpbsi. drotopearedTsl. [Tokaszarenu
dbnorauuu.

4. Bopa B xriMHueCKoM Npou3BocTBe. [IprMeHeHre BObI B TEXHOIOTHYECKUX MPOLieccax.
3HaueHure BO/Ibl B XMMUUeCKOW MPOMBIIIIEHHOCTH.

5. TlpowmbliiiieHHast MOATOTOBKA BOAbLI: HeUTpanu3alusi, Koary/siusi, puibTpoBaHue,
o0e33apakuBaHUe, yMsirueHUe, jlera3alysi. J/eKTPOoiuain3 BO/bI.

6. Xumuueckue U HU3UKO-XUMUUECKHEe MEeTO/Ibl yMsirueHusi BoJbl. OUKMCTKA MPOM3BO/CTBEHHBIX
CTOYHBIX BOJ.
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®

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

TexHo/OrMuecKre U TeXHOSKOHOMHUUECKHe I0Ka3aTe/ I XMMUUYeCKOro NpOM3BO/CTBa:
TIPOU3BOJUTETBHOCTh, UHTEHCUBHOCTD, BBIXO/] U Ce6eCTOMMOCTD TIPO/IyKTa, aBTOMaTU3aLys U
MeXaHU3aLysl.

Buzpbl 1 ictounuky sHepruu. KoadduipeHT ucnosib30BaHust 3Hepryuy. ArnapaThl Terjaoo0MeHa.
PaBHOBecue B XMMUKO-TeXHOJIOTHUeCcKoM nporecce. [Ipumenenue npuHuumna Jle-Ilarense Ha
TpYMepe KOHKPeTHBIX POU3BO/CTB.

[Tpon3BO/CTBO CEPHOM KUCIOTHI KOHTAKTHBIM CTIOCOOOM: ChIPbe, ero MoAroTOBKa, (PHU3UKO-
XMMHYEeCKHe OCHOBBI NPOM3BO/CTBA. [IpMeHeHre cepHOM KHUCIOTHI.

[Tpou3BOCTBO CEPHOM KMC/IOTHI HUTPO3HBIM CIIOCOOOM: ChIphe, ero MoroToBKa, (pr3nKo-
XUMUYeCKre 0CHOBBI MPor3Bo/icTBa. O6/1acTH MPUMeHeHUsT CepHON KUC/IOTHI.

[Tpon3BOACTBO CUHTETUUYECKOTO aMMHaKa: ChIpbe, (P3MKO-XUMHUYeCKHe OCHOBBI TPOM3BO/CTBA,
TexXHooruueckas auHus. [IppumeHeHre aMMuyaka.

[Tpou3BoCTBO pa3baB/ieHHOM a30THOM KHUC/IOTHI MO, TIOBBILLIEHHBIM /JaB/IeHUEM: ChIpbe, (PH3HUKO-
XMMHUYECKHe 0CHOBBI ITPOM3BO/ICTBA, IPUMEHEHHE.

KombuHMpOBaHHBIH C110c06 Por3BO/CTBA pa3baBIeHHOM a30THOW KUC/IOTHI: ChIpbe, (PH3HUKO-
XMMHUYECKHe 0CHOBBI ITPOM3BO/ICTBA, IPUMEHEHHe.

[Ipsimoli CMHTe3 KOHLIEHTPUPOBAHHOM a30THOM KUC/IOTHI (ChbIpbe, (DU3UKO-XUMHUUYeCKHe OCHOBBI
Npoun3BOACTBa). [IprMeHeHne a30THOW KUC/IOTHI.

MuHepanbHbIe yao0penus, Kiaccudukanus. Ponb yo0peHnii, CpefiCTB 3al{UThl PACTEHUH U
CUHTeTUUEeCKHUX KOPMOBBIX /100aBOK B CeJTbCKOM XO3SHCTBe.

A3otHble ynobpenusi. [Ipor3BoCTBO aMMHAYHOM CEJTUTPHI: ChIpbe, (GPU3UKO-XUMHUeCKHe OCHOBBI
TIPOU3BO/CTBA.

Kanuitabie ynobpenws. [Tomyuenre xopua Kaavst U3 CUJIbBUHUTA.

docdopusle yno6penust. [IpousBogcTBo npoctoro cyrepdocdara: celpbe, PU3NKO-XUMUUYECKHe
OCHOBBI IPOU3BOACTBa. [Ipor3BOACTBO ABOIHOrO cyniepdocdara: cbipbe, PU3NMKO-XUMUUECKHe
OCHOBBI IPOU3BO/ICTBA.

be30Tx0oHOE MPOM3BO/CTBO B XUMUUECKOM TeXHOIOTKMU. [IpUHLIMIT KOMITJIEKCHOTO MCTI0/Ib30BaHUs
ChIPbSI.

OCHOBHOM ¥ TOHKUM OpraHAYeCcKud CUHTe3. VIcTopus pa3BUTHS OPraHUUueCKOro CUHTe3a.
[Tpor3BOACTBO CUHTETUUYECKOW YKCYCHOU KUCJIOTHI.

[Ipou3BoacTBO MeTaHO/Ia

ITpon3BOACTBO 3TU/IOBOTO CIIMPTA

O6pas3el] 5K3aMeHalMOHHOTO buseTa

MUWHOBPHAYKUA P®
SOENEPAJIBHOE 'OCYJAPCTBEHHOE BIOPDKETHOE
OBPA3OBATEJIBHOE YUPEXXIEHWE BBICIIEI'O OBPASOBAHUA
«YOVIMCKNI YHUBEPCUTET HAYKU U TEXHOJIOI M1»
BUPCKII ®UTNAJT YYHuUT
Kadenpa 6uonoruu, 3Ko0ruu ¥ XuMuu

HucuunnuHa: Xumus: [IpyuknagHas xumus
oyHasi hopma oOyueHust
5 Kypc 9 cemecTp

Kypcoseie 5k3amensr 20__-20__ .
Harpasnenue 44.03.05 Ilegaroruyeckoe
obpa3oBaHue (C AByMs TPO(UISMU TIOATOTOBKH)
[Tpodune: bronorus, Xumus

JK3aMeHaMOHHbIH OusteT Ne 1

1. TloHsiTHe O ChIpbe, €ro BU/bI U Kiaccudukarlys. IToAroTopka chipbsi. PaiioHanbHOe
UCII0/Ib30BaHKe ChIpbsi. ChIpbe B XUMHUUECKOM TIpou3Bo/cTBe. CriocoObl oboraiieHus
ChIPbsI: TPOXOUEHKE, TPABUTALUsI, MAarHUTHAs Cerapariusi.

2. KomOuHHpOBaHHBIM CIT0Cc00 TTPOM3BOACTBA Pa30aB/I€HHOM a30THOM KUC/IOTBI: ChIPbE,
(U3UKO-XUMHUUECKHEe OCHOBBI TIPOU3BO/ICTBA, TPUMEHEHHE.
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[ara yTBep)XaeHust: __.__. 3aBenyromuii Kadeapoit

MeTtoanueckre MaTepuasbl, ONIpeJessiolye TIpoLeAypy OLleHMBaHUs OTBeTa Ha 9K3aMeHe

KputepusiMu oLieHUBaHUS SIBJISIFOTCSL Oa/I/ibl, KOTOPbIe BBICTABJISIOTCS 3@ BU/IbI ZIeITe/TbHOCTH (OLIeHOUYHbIe
Cpe[iCTBa) 0 UTOraM M3yudeHUs MoAyseu (pa3fenoB AWCLUIUIMHBI), MePeUNnC/IeHHbIX B PEeUTHHI-TUIaHe
JUCLIMTUTAHBL: TeKYL[UH KOHTPOIb — MakcuMyM 40 6asuioB; pyOeskHbI KOHTPOJIb — MakcumyM 30 6arios,
TIOOIIIPUTE/bHBIE Oasiibl — MakcuMyMm 10.

[1pu oLjeHKe OTBETa Ha SK3aMeHe MaKCMMabHOe BHUMaHUe [JOJDKHO yAesIsiTbCSl TOMY, HACKOIBbKO TOTHO
PacKpBITO CoZiepKaHue Mareprasia, YeTKO U MPaBU/IbHO JiaHbl OIpeie/ieHHs], paCKpbITO COZlepyKaHue
TIOHATHM, BEPHO JIA UCI0/Ib30BaHbl HAyYHbIE TEPMUHbI, HACKOJILKO OTBET CAMOCTOSATE/TbHbIH,
MICTIO/TH30BaHbI JIM PaHee MpUoOpeTeHHbIe 3HAHUS, PACKPBITHI JTU PACKPBITHI IPUYUHHO-C/IeZICTBEHHbIE
CB$131, HACKOJIbKO BbICOKHI YPOBEHb YMEHUSI ONlePUPOBaHUS HAyUYHbIMU KaTeropusiMy, aHa/ir3a
VMH(pOpMaL1H, Bla/ileHUs] HaBbIKaM{ NIPaKTUUeCKOM JieTelIbHOCTH.

Kputepuu onenku (B 6amiax):

- 25-30 6a//10B BLICTaB/ISETCS CTYAEHTY, €C/IU CTYeHT Jlaj MOoJHbIe, pa3BepHYThIe OTBETHI Ha BCe
TeopeThyeCcKHe BOTPOCHI OrseTa, MPoAeMOHCTPUPOBAJ 3HaHHe (YHKI[MOHATBHBIX BO3MOXKHOCTEH,
TePMHUHOJIOTUH, OCHOBHBIX 3/IEMEHTOB, yMeHHe NIPUMEeHATh TeOpeTHUeCKre 3HaHWs MPY BBITIOJTHEHNUN
TIpaKTUYeCcKUX 3aiaHuil. CTyzneHT Oe3 3aTpyHEeHHWI OTBETHII Ha BCe JAOTIOTHUTE/IbHbIE BOTIPOCHI.
[TpakTueckast 4aCcTb pabOThI BLITMO/THEHA ITOTHOCTHIO 03 HeTOUHOCTel U OIINOO0K;

- 17-24 6a/1/10B BBICTAB/ISIETCS CTYIEHTY, €C/IU CTYZeHT PAaCKPbLT B OCHOBHOM TeOpeTHYeCKHe BOTIPOCHI,
OZJHAaKO JIOMyILl[eHbl HeTOYHOCTH B OIpe/ie/IeHUU OCHOBHBIX MOHATHM. [Ipy oTBeTe Ha JONONHUTEIbHbIE
BOIPOCHI JI0My1leHbl HeOoJIbIle HeTOYHOCTH. [1py BBITIOTHEHUH TIPaKTHUeCKOW 4acTH paboThI
JOTyIIIeHbl HeCylieCTBeHHbIe OLIMOKY;

- 10-16 GasnioB BLICTAB/SIETCS CTYEHTY, €C/IA TIPH OTBETe Ha TeopeTUUYeCKHe BOTIPOChI CTYAeHTOM
JIOTTYIIIeHO HeCKOJIbKO CyIIleCTBEHHBIX OIIMOOK B TOJIKOBAaHUM OCHOBHBIX MOHSATHM. JIOTHKa U TIO/THOTa
OTBeTa CTPaJal0T 3aMeTHBIMHU U3bsTHAMU. 3aMeTHbI MPo0e/Tbl B 3HAHUU OCHOBHBIX METOZIOB.
TeopeTruecKkrie BONPOCHI B 11e/IOM U3/I0KEeHBI JOCTAaTOUHO, HO C NIPOIyCKamMH Marepuasa. Vimerorcs
TIPUHLUIHA/IBHBIE OIMOKH B JIOTHKe TTOCTPOEHHs OTBeTa Ha Borpoc. CTy[eHT He pelLlus 3afady WK Py
peLIeHNH AOMyILeHbI rpyObie OIMOKY;

- 1-10 6a10B BLICTAB/SIETCS CTYAEHTY, €C/IM OTBET Ha TeOpeTHuUeCKKe BOTPOCHI CBU/IETETbCTBYET O
HeIOHMMAaHWH 1 KpaliHe HeroTHOM 3HaHWM OCHOBHBIX TIOHSTUN ¥ MeToZioB. OOHapyKMUBaeTCs
OTCYTCTBUE HaBbIKOB NIPUMEHEHHsI TeOpeTUUeCKMX 3HaHWM TIPU BbITIOJTHEHUU MPAKTUUeCKUX 3a/JaHui.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH JIOTIOJIHUTE/IbHBIN BOIIPOC.

[TepeBop orjerku u3 100-6a/1bHOM B UeThIpex0a/IbHYIO TIPOU3BOUTCS CJIEYIOLIMM 00pa3oM:
- oiiuHOo — oT 80 70 110 6ansioB (Bk/Mouast 10 rmooipuTebHBIX 6asIoB);

- xopo1o — oT 60 fo 79 6annos;

- VJIOB/IETBOPUTEBHO — OT 45 710 59 6asnos.;

- HEYZIOB/IETBOPUTEIEHO — MeHee 45 6asiioB.

1.3. PeMTHHr-T/IaH JUCIUII/IMHBI
Tabnuiia iepeBozia 6aiIoB TEKYITIero KOHTPOJIsi B Oa/I/Ibl PeUTHHTA

5| 5[ 5|5 5| 5[ 5| 5| 5] 5
0 0] 0] 0]0O] 0] O] O] 0] O] O
1 5/ 3] 22 1] 1] 1] 1] 1]1
2 51413 2] 212 2]2]1
3 5S|4 3| 3| 3| 2| 2] 2
4 5| 4] 4] 3| 3] 3] 2
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5 5| 5| 4] 4| 3] 3
6 5| 5| 4] 4] 3
7 5/ 5| 4| 4
8 5| 5| 4
9 5| 5
10 5

PelTUHT-IIIaH JUCHUIIIWHLL IpeacTaBaeH B [Ipunoxkenuu 1.

2. YueOHO-MeToanYecKoe H HH(GoOpMaILIOHHOE 00ecneyeHHe JHUCIUIUTHHBI
5.1. IlepeueHb OCHOBHOM U AONIO/THUTE/ILHON y4eOHO TUTepaTypbl, HEOOXOAMMOH /I/Isl 0CBOEHHSA
AVCIMILIMHbBI
OcHoBHas uTeparypa

1. O6ujas xuMuueckasi TexHomorusi. OCHOBHbIE KOHIIETLY TIPOEKTUPOBAHUST XUMHUKO-
TeXHOJIOTUUeCKUX CUCTeM : yueb. nmocobue / ; mop pef. X. 3. Xapnamruau .— CaHkTt-ITetepOypr:
Jlanb, 2014 .— 384 c.URL:https://e.lanbook.com/book/45973

2. . XuMunyeckas TexHosorus : yueb. mocobue / M. B. ba3yHoBa ; Balikupckuii rocyjapCTBeHHbIH
yHuBepcuteT .— Yda : PULL Bawl'y, 2009-.4. 1: ITpotiecce! 1 anmnapaTbl XUMHUUe CKOH
TeXHOMoruu [3nekTpoHHbIN pecypc] .— 2009 .— DJieKTpoH. Bepcus Ted. myOo/iMKaiud .—
HocTyn Bo3MoKeH uepe3 DneKTpoHHYH0 6ubmmoTeky baml'y .— <URL:https://elib.bashedu.ru/dl/
read/BazunovaChimTechn1.pdf>.

JlonoHUTe/IbHAA IUTeparypa

1. OpraHnyeckasi XUMUsI: TEDMHHBI M1 OCHOBHBIE DeakLi : yue0. mocobme — DJIeKTpPOH. JjaH. —
Mockga : M3parenbctBo "Jlaboparopusi 3Hanmit", 2015. — 362 c.
https://e.lanbook.com/book/70742

2. . XuMunyeckas TexHosorus : yueb. mocobue / M. B. ba3yHoBa ; Balikupckuii rocyjapCTBeHHbIH
yHuBepcuteT .— Y@da : PULL Bawl'y, 2009-.4. 2: ®u3nko-xuMuyeckre 3aKOHOMEPHOCTH B
XMMHUYECKON TeXHONOTMH [ D/1eKTPOHHBIN pecypc] .— 2012 .— DneKTpoH. Bepcus rey.
nybmkaipy .— JocTyr Bo3MoyKeH uepe3 JyieKTpPOoHHY!0 oubmoreky bamly .—
<URL:https://elib.bashedu.ru/dl/read/BazunovaChimTechn2.pdf>.

5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
NMPOrpaMMHOro odecrniedeHHs], HeOOXOAMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

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

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

3. YHuBepcuTeTcKas 6ub/mvoTeka onsaiiH biblioclub.ru [DnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

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

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

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

7. HatmoHasnbHas rardopma OTKpeIToro o6pa3oBaHust npoed.ru [Dy1eKTpOHHBIN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvku BamikopTrocraH [DneKTpoHHbIN pecypc]. — Pexxum

pocrymna: https://edu.bashkortostan.ru/.
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9. WHdopmalMoHHO-TIpaBOBOM nopTas I'apaHT.py [D1eKTpoHHbIH pecypc]. — Pexxum foctyna: http://

www.garant.ru/.

ITporpaMmMHoe o0ecrieueHue

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

2. Windows - Toroop Ne0301100003620000022 ot 29.06.2020, dorosop Ne 2159- [10/2021 ot
15.06.2021, JoroBop Ne32110448500 ot 30.07.2021

3. ACD/ChemSketch - BecrninatHas yiitieH3us https://www.acdlabs.com/solutions/academia/

6. MaTepI/laJ'leO-TEXHI/I‘-lECKaﬂ 6838, HEOGXOJI[I/IMHH AJIA OCyIIeCTB/IEHUSA 06pa30BaTeJ'le0I‘0

npouecca no JUCIUNIHe

HanmeHoBanue
CrelaIM3upPOBaHHBIX
ayIMTOPU, KAOMHETOB,
naboparopwuii

Bup 3ansTuii

HaumeHoBaHue 060pynoBaHus,
MIPOrpaMMHOTO 0becrieueHust

Aynutopusi 11(b®)

,Z[J'IH KOHTPOJIA U aTTeCTalquK1

KommyTtarop d-link , uctounuk
OecriepeOOHOTO MUTAHUS apc,
KOMITBbIOTEPBI B cOope, yueOHast
Me0eJTb, TOCKa.
[TporpammMHOe obecrieueHue
1. Office Professional Plus
2. ACD/ChemSketch
3. Windows

Aynutopusi 24(BD)

st xpaHeHuUs1 0060py/[0BaHUS

KommbroTepsl B cOOpKe, TIPUHTED
canon 2900, npuntep kyosera
2235, npuHeTp kyosera 2135.
[TporpammHOe obecrieueHye
1. Office Professional Plus
2. Windows

Aynutopus 30(bD)

I171s1 caMOCTOsITeTbHOM pabOTEI

YuyebHast Mebe/Tb, KOMITBIOTEPHI B
cOope, MpuHTEp canon, yueOHo-
MeTo/[uueCKIe MaTepyasbl.
[TporpamMMHOe obecrieueHue

1. Office Professional Plus

Aynutopus 35(bP)

JlekymonHas, CemuHapckasi, s
KOHCY/IbTaUuu, [171s1 KOHTpOJIsi U
arTecTauuu

YueOHO-MeToJuUeCKHe
MarepHasbl, 0CKa, yueOHast
Mebesb, HACOC BaKYyMHbIH, BeChl
hl-200 c 6;0koM nTaHus1, Habop
XUMHUYeCKUX PeaKTHUBOB,
BBITIPSIMUTE/Th, XUMUUeCKast
rocyza, ceiid, mkad BbITSDKHOMU,
CyIIWIBHBIN IKad, Habop
TEPMOMETPOB, BeChI
aHa/TUTUUECKHe, TTeUb
MmydesbHasi, HAOOp apeoMeTpoB,
yueOHO-Har/Isi[HbIe TT0CoOusI.

Aynutopus 40(b®D)

HGKL[I/IOHHEIH, CEMI/IHapCKaH

Iocka, yue6Hasi Mmeberb,
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HaCTeHHbBIN JKpaH, MPOEKTOop aser.
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