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PaGouas nporpamMma AUCIHMILTHHB « COBPEMEHHBIE METO/Ibl OYUCTKH CTOYHBIX BOZ»
coctapnesa B 2021 romy B coorBerctBuM ¢ TpeboBanmsmu ®I'OC BO mo
HanpapjieHuo noAroTosky 18.03.02 - Duepro- u pecypcocOeperaroiiye rmpoLecchl B
XHMHYECKOM TEXHOJOTMH, HeTeXMMHUH U GHOTEXHOJIOTHH (YPOBEHb OakanaBpuaTta)
ot «7» aBrycta 2020r. Ne 923.

PaszpaGorukk: Kadenapa HEOPraHMYeCKOH XUMHH H XUMHUUYECKOH 3KOJIOTHH,
['acanoBa @.I'. K.X.H., TOLEHT

PaGouas mporpaMma JUCLHILTHHBI 0J100peHa:
Ha 3acefaHNM Kadeapsl HEOPraHHIECKOH XUMHH M XUMHYECKOH IKOJIOTHH
OT « 2/ » 05 2021r., mpotokon Ne 9

3aB. kadeapoii G () Hcaes A.b.
(noanwuck) (P.H.0)

Ha 3aceaHui MeToar4YecKoi KOMMCCHH XHMHYECKOro (aKyabTeTa
ot «/Z»_o6 _ 2021r., nporokon Ne 1.

INpencenatens %M o [acanramkuena Y.l
{ Anoanuce) (®.U.0)

Pa6ouast mporpaMMa JHCUHIUIHHBI COrIacoBaHa ¢ yueOHO-MeTOMYECKHM
yrpaBleHUEM « O » OF 2021r.

Havaneauk YMY %”"‘ ["acanramkuena A.l.

(rnoanuce)




AHHOTanus padoyeil NporpaMMsbl M CHUNIINHBI

HuctumnuHa «COBpEeMEHHBIE METOABl OYHCTKH CTOYHBIX BOI» BXOJUT B
qacTh, (GOPMUPYEMYIO YYacTHHKaMH oOpaszoBaTenbHbIX oTHOmmeHud OITOIT
OakanmaBpuata 1o HampaBieHuto mnoarotoBku 18.03.02 - Duepro- wu
pecypcocOeperaroniie Mporecchl B XUMHYECKOW TEXHOJOTHH, HEe(QTEXHUMHH U
OMOTEXHOJIOTHH.

HucruninHa peanu3yercss Ha XuUMHYecKoMm  (akynbrere  Kadempoit
HEOPraHUYE€CKOW XUMHUU U XUMUYECKON IKOJIOTUH.

Coz[epmaHHe JAUCHUIIMHBI OXBAaTbhIBACT KPYI' BOIIPOCOB, CBA3AaHHBIX C
METOdaMM 3allIUThI FI/I,Z[pOC(l)epI:;I OT 3arpsA3HCHUA BpCAHLIMH BCIICCTBAMMU.

JHucuuninHa HamneneHa Ha (OPMHUPOBAHUE CIEAYIOIIHUX KOMIIETEHIIMM
BBIMYCKHHKA: TipodeccronanbHbIX - [TK-3.

[IpenonaBanue AMCHUIUIMHBI TPEAyCMaTPUBAET MPOBEACHHUE CIICTYIOITNX
BUJIOB Y4YEOHBIX 3aHSATUN: JIEKIIUM, JTAOOPATOPHBIE 3aHATHUS, CAMOCTOSTEIbHAs
pabora.

PabGouass mporpaMma  AUCHUIUIMHBI — TpeAycMaTpuUBaeT  IMPOBEICHUE
CIIEIYIOIIUX BUJOB KOHTPOJII YCIEBAEMOCTH B (opMe KOHTposibHas padora,
KOJUJIOKBUYM U ITPOMEXYTOUHBIN KOHTPOJIb B opMe 3ayeTa.

OO0BeM TMCHMIUIMHBI 5 3a4eTHBIX €IUHMIL, B TOM 4yucie 144 akageMHUyecKHux
4acoB IO BUJIaM YUEOHBIX 3aHATHM

YueOHbIC 3aHATHUS dopma
B TOM YHUCJIE: IIPOMEKYTOUYHON
% KonrakTtHas pabora oOyvaronuxcs ¢ npernogasareiaem | CPC, aTTeCcTaluu
g o W3 HUX B TOM (3auer,
3 o g Jlexn | Jla6opar | Ipaxtuu | KCP | koncynst | uncne | AuddepeHnrpos
S uu OpHEIE ecKue anuu | OK3aM |  aHHBIf 3a4er,
3aHATHS | 3aHATUA €H 9K3aMEH)
4 144| 56 28 28 88 3ayer




1. Ileau ocBOeHMSI TUCIUIIJIMHBI

HCJ’IHMI/I OCBOCHUA AUCIUIIIIMHBI ((COBpCMCHHBIC MCTOAbI OYUCTKH CTOYHBIX
BOA» ABJIAKOTCA O3HAKOMJIICHHEC C MCTOJaMHM 3alllMThI I‘I/I,Z[pOC(bCpLI OT 3arpsi3HCHUA
BpCIHbIMHA BCIICCTBAMM.

2.MecTto qucnuniaudbl B cTpykrype OIIOII 6akanaBpuara

Hucuunnuna «COBpeMEHHbIE METOJAbl OYHCTKH CTOYHBIX BOJ» BXOJUT B
yacms, Gopmupyemyro yuacmuukamu oopazogameinvrvlx omuoutenuti;, OITOIT
OakanmaBpuata 1o HampaBieHutro mnoarotoBku 18.03.02 - Duepro- wu
pecypcocOeperaromiie Mporecchl B XUMHYECKOH TEXHOJOTHH, HEeQTEXHUMHH U
OMOTEXHOJIOTHH.

W3ydyeHne TeopurM M TPAKTUKH TEXHUKH 3allUTHl OKPY)KAIOIICH CpeJbl
HAYMHACTCS TIOCTE TPOXOXKICHHUsS CTyJAeHTamMH Marepuana kKypca «llpuxmamHas
MexaHuka», «OO0IIasi 1 HEOPraHMUECKON XUMUMD», K AHATUTHYIECKAS XUMUSD.

3. Komnerennun odyuarmierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHHS

AUCHUIIMHBI (IepeYeHb IVIAHMPYEMbIX Pe3YJIbTATOB 00y4YeHHS).

Kon u Kon u HanmenoBanue | [lnanupyemble pe3yJibTaThl IIpouenypa
HAMMEHOBAHHE | HHAUKATOPA o0yueHust OCBOCHHUA
KOMIIeTeHIIUH AOCTHKEHH S
u3 OITIOI KOMIIeTeHI Ui (8
coomeemcmeuu ¢
Ol10I11
IIK-3. Crocoben | I1K-3.1. o6ocHOBBIBaeT | 3HaeT: COBPEMEHHBIE YcTHbIif
000CHOBBIBaTh KOHKPETHBIE TOCTHKEHUS B 00J1acTh ompoc,
BBIOOp TEXHUYECKHE PEILICHUS | HAWITYUIINX JOCTYIHBIX NUCbMEHHBIN
Hauy4duen pu pazpaboTke TEXHOJIOTMH YTUJIU3ALMHU OTXOJI0B | OIPOC
JIOCTYITHOM TEXHOJOTUYECKUX YmeeT: 000CHOBBIBATH
TEXHOJIOTHH IIPOLIECCOB C YYETOM KOHKPETHBIE TEXHUYECKUE
YTUIU3ALUN HAWITy4IIel JOCTYIHON | peleHus npu pa3padboTke
OTXOJ0B Ha TEXHOJIOTH TEXHOJIOTMYECKUX MPOIIECCOB C
3aKpEIICHHOU YTUIU3ALUHA OTXOH0B Y4E€TOM HaujIydlen JOCTYITHOU
TEpPUTOPUH (B Ha 3aKpeIUIeHHOU TEXHOJIOTMH YTUIU3ALHUH OTXO0/I0B
OpTraHH3aL1H) TeppuTOpuUH (B Ha 3aKpEIUIEHHOHN TeppuTOopuH (B
OpraHU3aIHH) OpTraHu3aITIH)
Buaajneet: HaBbIKamMu BeIOOpA
HaWIy4IIed JOCTYIMHON
TEXHOJIOTHH YTHJIN3allM1 OTXO/10B
JUTSl IPUHSATUS TEXHUYECKUX
peLIeHU I
I1K-3.2. BeiOupaer 3HaeT: OCHOBHLIE METOIEI VY cTHBINI
TEXHUYECKHE CPEACTBAa | 00€3BpEKUBAHUS M YTUIN3ALHH orpoc,
Y TEXHOJIOTHH, MIPOMBILIUIEHHBIX OTXO/I0B, MACbMEHHBIN
HaIpaBJICHHbIE Ha KOHCTPYKLIUU 000PYAOBaHUS U oIpoc
MHUHHMMU3ALHIO0 WHKEHEPHBIX COOPYKEHMM s
aAHTPOIIOTEHHOTO 00e3BpEeKMBAHUS U YTUIIM3ALUN
BO3JICUCTBUS Ha MIPOMBILIUIEHHBIX OTXO/0B
OKPY>KaIOILYIO Cpely C | YMeeT: BBIIOJIHATh
Y4E€TOM HaWJIydIen HEO0OXOUMBbIE TEXHUYECKUE U




I[OCTyrIHOﬁ TEXHOJIOTHHU | SKOHOMHUYCCKHUE PaACUYCThI I10

YTHIN3ALUA OTXO0B HCITOIB30BAHMIO TOW MIIU MHOM

Ha 3aKpEIICHHOMN CXEMBI JJIs1 00€3BPEIKUBAHUS

TEPPUTOPUU ONACHBIX MTPOMBIIICHHBIX
BBEIOPOCOB

Buaajeer: HaBbIKaMU 10 pacyeTam
anmmaparoB JJIs PaKTHIECKOM
ACATCIIbHOCTHU C LICJIBIO OLICHKU

a3 pexTuBHOCTH pabOTHI
MPOEKTUPYEMOTO 000Dy IOBaAHUS

IIK-3.3. cmocoben 3HaeT: OCHOBEI Y CTHBIN
IIPOEKTUPOBATH UH(POPMALIMOHHBIX TEXHOJIOTHH, oIpoc,
OTJICTILHBIC Y3ITbI OCHOBHEIE€ BO3MOKHOCTH U MMUCHEMEHHBIN
(anmapatsl) npaBuia paboThI ¢ oIpoc
TEXHOJIOTUU MIPOTrPaMMHBIMHU TTPOTYKTAMHU MTPH

YTHIM3AI A OTXOI0B pemeHnn npodhecCHOHaIBHBIX

Ha 3aKpEIICHHOMN 3a71a4

TEPPUTOPUH C YMeeT: IPUMEHSITH IPOTPAMMHOE
HCIIOIL30BaHHUEM obecrieueHre Mpyu PEIICHUH 3a1a4

aBTOMATHU3MPOBAHHBIX | OXpaHbl OKPYKAIOIEH CPEIbI
IPUKIJIAJHBIX cucTeM U | Biiajeer: HaBbIKaMu pabOTHI CO
C Y4€TOM HaWjyuylled | CoeluaJbHBIMH IPOrPaMMAaMH I10
JOCTYITHOM TEXHOJIOTHH | IPOCKTUPOBAHUIO Y3JIOB U
YTHJIN3ALHUN annaparoB

4. O0beM, CTPYKTYpPA U COJiepP:KaHMe JUCHUIIJINHBI.

4.1. O6beM NUCHMIUIMHBI COCTABIIAET 4 3a4eTHBIX eAUHUL], 144 akajieMUUEeCcKUX Yaca.
4.2. CTpyKTypa IUCUUTIIVHBI.

4.2.1. CtpykTypa JUCHUILIUHBI B O4HOM dhopme

Buanbl yue6Hol padoThl, BKIOYAS
CaMOCTOSAITETbHYIO PAGOTY CTYACHTOB (B
yacax)
= DopMbI TEKYLIETO
= o & g KOHTPOJIS
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Monaynb 1. Mexanndeckre MeTOAbl OYUCTKH CTOYHBIX BOJI
1 AHTpPOIIOT€HHOE
3arpsi3HEHUE TTPUPOJTHBIX
BOJOEMOB. MeTOIBI 4 2 2 10 VYcTHbIl onpoc
BOJIOOYHCTKH U
BOJIOTIO/ITOTOBKM.
2 V maneHue U3 CTOYHBIX BOJI
MEXaHUUYECKUX npumeceit, |4 6 6 10 YcTHBIN onpoc
CYCHEH3UI U SMYJIbCHIA.
Hmozo no mooynwo 1: 4 8 8 20 Konnoksuym
Mopynb 2. DU3UKO-XUMHUYECKHUE METO/Ibl OUUCTKU CTOUYHBIX BOJI
O4ucTKa CTOYHEBIX BOJ
(U3UKO-XIMUYECKUMH 4 6 8 22 YcTHBIN onpoc




METOIaMU

Hmozo no mooynio 2: 4 6 8 22 Komnnoksuym
Moaynb 3. O4ucTKa CTOYHBIX BOJ OT METaJUIOB U UX COCTMHCHUMA

VYV naneune TSDKENBIX | 4 8 8 20

METAJUIOB U3 CTOYHBIX BOJI. YcTHbI onpoc
Hmozo no mooynio 3: 4 8 6 22 Konnoksuym

Mosaynb 4. O4rCTKA CTOYHBIX BOJl OT OPraHUYECKUX BEILIECTB

OuncrTka CTOYHBIX BOO OT

OpraHMYECKHUX 4 2 4 10 YcTHBIN onpoc
COCTMHEHUNB

Hmozo no mooynio 4: 4 6 6 24 Konnoksuym
NUTOI'O: 28 28 88 3a4eT

4.3. Conep:xaHue JTUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejiam).

4.3.1. Codeprcanue NeKYUOHHBIX 3AHAMUN O OUCUUNTIUHE.

Mooyns 1. MexaHn4yecKue METOAbI OYMCTKH CTOYHBIX BO/

Tema 1. AHTpPONIOreHHOE 3arpsi3HeHNE MPUPOAHBIX BOA0eMOB. VICTOUHMKMN
3arpsi3HEHUs] TUAPOCPEPHI, TOCIECACTBUS aHTPOIIOTEHHOTO 3arpsi3HEHUS] BOJIOEMOB.
Knaccuduxaiuyss MeTo0B OYUCTKH CTOYHBIX BOJ. OCHOBHBIE MPOIECCHl OYUCTKU
BoJbl. OOe33apakuBaHue BOJbl. Jleraszarusi Boawsl. YpaBHeHue bopa. JKecTkocTh
BOJIbI U €€ YMSITUYCHHUE.

Tema 2. VYjaajneHume H3 CTOYHBIX BOJ MEXAHMYECKHX IMpPHUMeCeH.
OcBerimutenu. IleckonoBku. Pacuer oTcToMHMKOB. OUYHCTKAa CTOYHBIX BOJ
dbunbTpoBanunem. TpeboBanus k ¢punbTpam. Knaccudukarus GuasTpoB. 3epHUCTHIC
bunbTpsl. MarauTHbIC QUITBTPHI.

Mooynb 2. DU3UKO-XUMHUYECKHE METOAbI OYUCTKH CTOYHBIX BOJI

Tema 3. OumcTka CTOYHBIX BOA (PU3MKO-XMMHYECKMMH MeETOJdAMHMU.
DOTOXUMHUYECKOE  OKHCIICHHE CTOYHBIX Boja. OUHMCTKA CTOYHBIX  BOJI
ynbTpadunbTpanet. O4ncTKa CTOYHBIX BOJ IKCTpakuueid. OgHocTyneH4aTas u
MHOT'OCTyTIeHYaTasi SKCTPAKIIMOHHASI OUMCTKA.

Mooynb 3. O4HCTKA CTOYHBIX BOJ OT METAJIJIOB U MX COeMHEHUIt

Tema 4. YjaajleHue TsKeJbIX MeTAJJI0OB U3 CTOYHBIX BoA. OuncTKa
CTOYHON BOJBI OT HOHOB TSDKEIBIX METAJI0OB METOIOM ocaxacHus Oumncria
CTOYHBIX BOJI OT PTYTH, MEAM, ILIMHKA, MBIIIbsIKA, >Xe€JIe3a, MapraHiia, CBHUHIIA
XUMHUYECCKUMH U (PUBHKO-XUMUYSCKUMH METOdaMHU.

Mooyas 4. O4ucTKA CTOYHBIX BOJI OT OPraHMYecKuX BellecTB

Tema 5. O4yHCTKAa CTOYHBIX BOJA OT OPraHUYeCKHX COeIMHEHMI.
buoxumuuecknii mokazarenb. (CoCTaB aKTHBHOIO HWJIa W OHOIUICHKH. Buasr
asporeHkoB. OQuuctka B a’poreHkax. Ounctka B OuodrmibTpax. MexaHudeckoe
yAaJICHUE BCIUIBIBAIOMIMX TpuMecedl. OuucTka CTOYHBIX BOJ OT (PEeHOJIOB,
HeprenponykroB, I[IAB  xummueckwm, amcopOIMOHHBIM, HOHOOOMEHHBIM,
SKCTPAKIUOHHBIM, 3JIEKTPOXUMUYECKUM MeTofaMu. [lokazarenu, UCHOIb3yeMble
JUTS OIIEHKH 3P HEKTHBHOCTH JIEKTPOXUMHUIECKIX METOOB.

4.3.2.  Cooeporcanue  n1adOpamopHo-npaAKMUYECKUX  3AHAMUN  NO
oucyuniune.




Mooyns 1. MexaHu4ecKue MeTO/Ibl 0YMCTKH CTOYHBIX BOJ

Tema 1. AHTpOmOreHHoe 3arpsi3HeHHMe TPHUPOAHBIX BOJ0EMOB.
Knaccuduxaiyst METO10B BOJIOOYMCTKH M BOJIOIOATOTOBKU

Tema 2. YaaneHue u3 CTOYHBIX BOJ MeXaHM4YeCKUX Npumecein. Ouncrka
BOJIbI C UCIIOJIb30BAHUEM 3€PHUCTHIX (DUIIBTPOB

Mooyns 2. Mexannyeckue M (PU3UKO-XMMUYECKHE METOAbl OYUCTKHU
CTOYHBIX BOJI

Tema 3. OQuucTKa CTOYHBIX BOJA (PU3HKO-XMMHUYECKHMH METOJAMMU.
Ornpenenenre onTUMaIbHOM 1036l KoaryasiHTa. O4YUCTKA CTOYHOM BOJBI OT MOHOB
HUKens meroaoM ajacoporuu. CemuHap «DH3MKO-XUMHYECKHE METOJBI OYHUCTKH
CTOYHBIX BOJI

Mooynb 3. O4HCTKA CTOYHBIX BOJ OT METAJIJIOB U UX COeMHEHUIt

Tema 4. YnajeHue TSKeJbIX METANJIOB M3 CTOUYHBIX BoA. Ouncrka
CTOYHOM BOJBI OT HMOHOB TSKEIBIX METAZIOB METOJOM ocaxkacHusa OuucTka
CTOYHOM BOJBI OT HOHOB XeJje3a

Monayb 4. OUnCTKA CTOYHBIX BOJ OT OPraHMYeCKUX BellecTB

Tema 5. O4HuCTKA CTOYHBIX BOJ OT OPraHMYECKUX coeAuHeHui. OuucTka
CTOYHBIX BOJ OT KpacuTejed (POTOXUMHYECKUM OKHUCICHHEM. OYHCTKA CTOYHBIX
Box oT ITAB

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH

Pexomennyembie 00pa3zoBaTeIbHbIC TEXHOIOTUHU:

- Ha JIEKUIUSIX 110 BCEM pa3jieliaM UCIOJIb3YETCSl IEMOHCTPATUBHBII MaTepuall B BUIE
MIPE3CHTALINM;

- pacueTHO-Tpaduyeckue paboThl BHIOJHIIOTCS CTYyJACHTaMU CaMOCTOSATENIBHO IO/
KOHTPOJIEM U C KOHCYJIbTAllUEH MpernoiaBaTes.

B xome ocBoeHuss JAHUCIUIUIMHBI  MPEAyCMATPUBACTCS  MPUMEHEHUE

CJIEIYIOIIUX aKTUBHBIX METOJIOB OOYUCHHUS:

- BrimonHeHue 1abopaTopHbIX padOT C 3JIEMEHTAMHU UCCIIEI0BAHUS.

- OtuerHble 3aHATHS MO pazaenam "MeToabl OYHMCTKH Ta30BBIX BBHIOPOCOB" U
"MeToIpl OUMCTKHU CTOYHBIX BOJ'".

[Ipy dTreHuM [OaHHOTO Kypca MPUMEHSIIOTCS TaKue BUIBI JICKIMH, Kak
BBOJIHAS, JICKIUSA-UHGOpMAIUs, 0030pHas, MpOOJIIEMHAs, JCKINS-BU3yaIA3aITHsl.
3aHsATUS JICKIIMOHHOTO TUIIA COCTABISIOT 36% ayIUTOPHBIX 3aHSATUM.

Jns arrectanuu CTYAEHTOB IO KaXAOMY MOJYJIO JOJKHBI IPOBOJAMTHCS
KOHTPOJIbHBIE palboThl. B KaduecTBe MTOrOBOr0 KOHTPOJS MPOBOIUTCS 3a4eT M
IK3aMEH.

6. YueOHO-MeTOAMYECKOE 0O0ecneuyeHne CaMOCTOSITeIbHOM PadoThl CTYI€HTOB.
6.1. Bupl ¥ TOPSI0K BBITIOTHEHUS CAMOCTOSTEIILHON paOOThI

1. M3ydeHue peKOMEHA0BaAaHHOMN JIUTEPATYyPHI.

2. Tlouck B MHTEpHETE AOMOJHUTEILHOIO MaTepHraia



3. IMoaroromka k oTyeTam Mo JaOOPaTOPHBIM paboTaMm.
4. PemeHune SKCIIEpUMEHTALHBIX U paCYCTHBIX 3a]1a4.
5. IloaroroBka K KOJUIOKBHYMY.

6. TloaroTorka K 3auery.

No Bun camocrosTenbHOU Buna xouTpons Y4yeOHO-MeTOINY.
paboThI obecrnieueHne
1. | IlogroroBka K OT4YETaM I10 [IpoBepka BbITIOTHEHMS pacueToB, | Cm. pazgenst 7.3, 8, 9
nabopaTopHBIM paboTam oopmienus paboTsl B JAHHOTO JOKYMEHTA.

1a00paTOPHOM KypHaJe U
popabOTKU BOMPOCOB K TEKYIICH
TeMe MO0 PEKOMEH1I0BaHHOM

JUTEparype.
2. | Pemenue skcriepuMeHTaIbHBIX | [IpoBepka JoManIHUX 3a1aHUH. Cwm. paspensr 7.3, 8, 9
M pacyeTHBIX 3a7a4 JTAHHOTO JIOKYMEHTA.
3. | [loxroroBka k kommokBuymMy | IlpomexxyrouHas arrecranus B Cwm. pasgensr 7.3, 8, 9
(hopme KOHTPOIBHOM padOTHI. JTAHHOTO JJOKYMEHTA.
4. | [logroroBka K 3a4ery. VYeTHbIl win nucbMeHHBIN orpoc, | Cm. pazaenst 7.3, 8, 9
1100 KOMITBIOTEPHOE JAHHOTO JIOKYMEHTA.
TECTUPOBAHUE.

1. Texymuii KOHTPOJIb: MMOATOTOBKA K OTYETaM 110 1abOpaTOpHBIM paboTam.
2. Texymui KOHTPOJIb: PEIICHNE YKCIIEPUMEHTAIBHBIX M PACUCTHBIX 3a/ad.
3. [IpoMexxyTouHas arTectanus B GopMe KOHTPOIHLHON pabOTHI.

Texywuii Koumpoab YCIEBAEMOCTH OCYIIECTBIISIETCS HENPEPHIBHO, Ha
NPOTSDKEHUH Bcero Kypca. [Ipexxme Bcero, 3TO YCTHBIM ONPOC TO  XOdY
71a00pPATOPHBIX 3aHITHH, BBHITTOJHIEMBIA JUISI ONIEPATUBHON aKTUBU3AIIMN BHUMAHUS
CTYJICHTOB M OIIGHKH WX YypPOBHS BoOCHpusTHSA. Pe3ynpTaThl yCTHOTO ompoca
YYUTHIBAIOTCS TIPU BHIOOpE WMHIMBUAYAIbHBIX 3amad Jjs permeHus. Kaxmyro
HEJICJTIO OCYIIECTBIISIETCS TPOBEPKA BHITIOJIHEHUSI pacueToB, oQopMieHus: paboThl B
Ja00paTOPHOM KypHAJIE.

IIpomedsicymoynvlii KOHMpoib TPOBOAUTCA B (OopMe KOHTPOJIBbHON paboThl, B
KOTOPOI COIePKaTCs TEOPETUIECKHIE BOIIPOCH U 33 JaUH.

Hmoeoswiii konmpoas TPOBOIUTCS B BUC 3a4UeTa.

7. @OHA OUEHOYHBIX CPEACTB /JI TMPOBeAeHUs] TEeKYLIero KOHTPOJIS
yCIIeBA€MOCTH, IPOMEKYTOYHOM  aTTecTalluM MO0 HUTOraM  OCBOCHUS
AUCUMILTHUHBI.
7.1. TunoBBIE KOHTPOJIBHBIC 3aJIAHUS
KoHTpoJibHBIE BONIPOCHI
. AHTPOIIOTEHHOE 3arpsi3HEHUE BO/JIBI.
. TeHIeHIIMY B U3MEHEHUU Ka4ueCTBa BOBI.
. BonocnabxeHne npOMBIIIJIEHHOCTH U CEITbCKOTO X0351UCTBa
. Knaccuduxkaims MeTog0B OUUCTKHA CTOYHBIX BOJI.
. HopMupoBanue kauecTBa BOJIbI.
. OCHOBHBIE TIPOIIECCHI OYUCTKH BOJIbI
. Y1aneHue TUCepCHbIX BEIIECTB OTCTAUBAHUEM U KOATYJIMPOBAHUEM.
. O6e33apaxrBaHUE NIPUPOAHBIX U CTOYHBIX BOJ.

coO~NO OIS WN B



9. XKecTKOCTh BOJIBI M €€ YMSATYCHUE.
10. Jlera3zamms BOJEI.
11. MexaHuuecKkre METOIbl OYMCTKHA CTOUYHBIX BO/JI
12. PacueTr OTCTONHUKOB
13. Cxema ocerautens. [Ipuniun paGoThI.
14. TleckOn0BKHU.
15. OuuncTtka CTOYHBIX BOJ METOAOM (DUIBLTPOBAHUS.
16. 3epuucteie GUIBTPHI.
17. Marautsbie GUITBTPHI
18. Tlokazarenu, xapaktepusyromue 3OPEKTUBHOCTD UCTIOIH30BAHUS BOJIBI B
MIPOU3BOJICTBE.
19. ®oToxuMHYECKOE OKUCICHUE CTOYHBIX BOJI.
20. O4mncTKa CTOYHBIX BOJI yIbTpaduiIbTpaIuei.
21. O4nCTKa CTOYHBIX BOJI METOJIOM DKCTPAKIIHH.
22. OYUCTKA CTOYHBIX BOJI OT COSAMHEHUHN PTYTH.
23. OuncTKa CTOYHBIX BOJ OT COJIEH Kejesa.
24. OYnCcTKa CTOYHBIX BOJI OT COSMHEHU MapTaHIia.
25. OuncTKa CTOYHBIX BOJ OT COETMHEHUN [IUHKA.
26. O9nCTKa CTOYHBIX BOJI OT COSAMHEHUHN MBIIIbSIKA.
27. O4UCTKa CTOYHBIX BOJI OT COSAMHEHUN MEH.
28. O4yucTKa CTOYHBIX BOJI OT COCTMHEHU CBUHIIA.
29. Y naneHue TSKEIbIX METANIOB U3 CTOYHBIX BOJI METOJIOM OCaXICHHUS.
30. Mexanuveckasi O4MCTKa CTOYHBIX BOJ] OT BCILIBIBAIOIIUX MPUMECEH.
31. AncopOrmoHHasi OYMCTKA CTOYHBIX BOJ OT OPraHUYECKUX COCTUHEHUH.
32. NoHOOOMEHHAsl OYMCTKA CTOYHBIX BOJ] OT OPTaHUYECKUX COETUHEHU.
33. DIEeKTPOXUMHUYECKasi OUUCTKA CTOYHBIX BOJ OT OPraHUYECKUX COCTUHEHUN.
34. Tloka3zaTenu, UCTIOIb3yeMbIe ISl OLIEHKH () PEKTUBHOCTH ANEKTPOXUMUUIECKUX
METOJIOB.
35. TepMmudeckasi O4UCTKA CTOYHBIX BOJ OT OPTaHUIECKUX COSTUHEHUH.
36. bruoxuMu4ecKuii moKa3aTeb.
37. CocTaB aKTUBHOTO WJIa ¥ OUOTIICHKH.
38. A’poTeHKH.
39. OuncTtka B a9pOTEHKaX.
40. Ouuctka B OuounbTpax.

TecToOBbBIE 3a1aHUSA

1. Crounas Bona — 310 Bosa

a) B KOTOPO#l B pe3yibTaTe 3arps3HEHUS U3MEHHJIICS TepBOHAYAIBHBIA XMMUYECKHI COCTAaB MITU
bu3nYecKue CBOMCTBa

0) ucronb3yemas B CUCTEMax 000POTHOTO BOJOCHAOKEHHUS

B) IPUMEHsAEMAas B TEXHOJIOTHYECKUX MPOLIEccax

2. JInst OYMCTKU CTOYHOM BOJBI OT TBEP/IBIX HEPACTBOPUMBIX YACTHIL UCTIONB3YIOT:

a) MEXaHHYECKYI0 OUYHCTKY 0) XUMHUYECKYIO OYUCTKY

B) TEPMUYECKYIO OUUCTKY ) OMOXUMHUYECKYIO OYHCTKY

3. K MexaHMuYeCKUM METOJjaM OUYUCTKU CTOYHBIX BOJ| OTHOCSTCS

a) OTCTaBaHME, IPOLICKUBAHUE, YIAJICHUE O] AeHCTBUEM IIEHTPOOEKHBIX CHIT



0) xoarymsmus, GIOKYIALKUS, SJICKTPOIUATIN3S
B) OKHCJIEHUE, BOCCTAHOBJIEHUE, HEUTpaIU3alUsI
r) hrmoranus, ancopOLus, FNEKTPOKOATYISIUS
4. MexaHH4ecKyl0 OYUCTKY CTOUYHBIX BOJ MOXHO ITPOBECTHU B
a) JIEKTPOIN3Epe, aBTOKIIaBE 0) bunpTpe, TUIPOLUKIOHE
B) OMOUIBTPE, adPOTEHKE ') KPUCTAJITU3aTOPE, 030HATOPE
5. i npoBeneHus mporecca OTCTauBAHNS UCIIOJIB3YIOT
a) MECKOJIOBKHU, OTCTOMHUKH U OCBETIIUTENHN
0) LIMKJIOHBI, THAPOLUKIOHBI, HEHTPUDyru
B) (bJI0TaTOPBI, KOATYJSATOPHI, aBTOKJIABHI
r) agcopOepsl, CKpyoOephl, cenapaTopbl
6. MeTton ypaneHus U3 CTOYHBIX BOJI pACTBOPUMBIX MPUMECEN, OCHOBAHHBIM Ha CBSA3bIBAHUU
arpeCCUBHBIX U BPEIHBIX KOMIIOHEHTOB Pa3IUYHBIMH J100aBIIIEMbIMH PEareHTaMu - 3TO
a) MEXaHHYeCcKasi OUMCTKa 0) XUMHUYECKasi OYNUCTKA
B) TEpPMHUYECKasl OUHCTKA ') OMOXUMHUYECKasi OUHCTKA
7. K kakoMy METOJly OYUCTKH OTHOCUTCSI OKUCIICHHE:
a) MEXaHUYECKUH 0) XUMHUYECKHIA
B) TEPMHUYECKUI ) GU3HKO-XUMUYECKHI
8. [/ OUMCTKH CTOYHBIX BOJI XMMUYECKHM METOZOM HCIIOJB3YIOT CIEIYIOINE OKACIUTENN
a) IepMaHTaHaT Kajivs, OMXpoMar Kajus, 030H
0) XJopu I HATpHsL, CyIb(aT HATPHUsl, BOZOPOA
B) BOZIOPO/I, KEJIE3HbII TOPOIIOK, THAPOCYIbPUT HATPHS
T) cynb(}ar KambIus, MUPOIIFO3UT, BOAOPO/I.
9. g 06e3BpeKUBaHUS OPraHUUECKUX MPUMecel, KOTOPbIE OKHUCIISAIOTCS MUKPOOPTaHU3MaMHU

UCTIONB3YIOT:
a) MEXaHHYECKYI0 OUYHCTKY 0) PU3UKO-XUMHUUECKYIO OUUCTKY
B) TEPMUYECKYIO OUUCTKY ') OMOXUMUYECKYIO OYHCTKY

10. JI71s1 OY4MCTKU CTOYHBIX BOJ XUMHUYECKHUM METOAOM UCHOJB3YIOT CIIEYIOIINE BOCCTAHOBUTEIH
a) IepMaHTaHaT Kajusi, OMXpoMaT KaJlusi, 030H

0) xJopua HaTpHsl, CyIbGhaT HATPHS, BOJIOPOT

B) BOAOPO/, KEJIE3HBIN MOPOIIOK, TUAPOCYIb(UT HATPUS

T) cyib(haT KaJIbIHs, TUPOTIO3UT, BOJOPOI.

11. BpeMeHHas KECTKOCTh YCTPAHAETCS

a) TOJIKUCIICHHEM 0) moGaBIeHNEM XJIOPHIa HATPUS B) KUIISTYCHHEM

12. ITocTosIHHASL JKECTKOCTh YCTPAHSAETCS

a) KUTISTYCHUEM, BOCCTAaHOBJICHUEM 0) abcopOnueii, OKUCIEHUEM

B) dutoTanueil, koarymsiuei ') HOHHBIM 0OMEHOM, U3BECTKOBO-COJJOBBIM METOJIOM

13. KapOonarHas keCTKOCTh O0YCIIOBJIEHA IPUCYTCTBHEM B BOJIC

a) TUAPOKapOOHATOB KAJBIMS U MarHus 0) kKapOOHATOB KAIBIHUS U MATHUS
B) HUTPATOB KaJIbLIUS U MarHUsl

14. HexapOoHaTHast >KECTKOCTh ONPEEIAETCS COCPKAHUEM B BOJIC

a) KaJIbLIUEBBIX U MAarHUEBBIX COJIEN CUIIBHBIX KHCIOT

0) KaTbIIMEBbIX U MAarHUEBbIX COJIEH KPEMHHEBOW KHCIIOTHI

B) KaJbIIMEBBIX U MAarHUEBBIX COJICH 1IaBEIeBON KUCIOThI

15. Y nanenue u3 BoJIbl ra30B (KUCIOPOA, YIIIEKUCIOTHI, CEPOBOAOPO/Ia) MOXKET OBITH
OCYIIIECTBJICHO

a) OMOJIOTUYECKUMU, OMOXUMUYECKUMHU, XUMUIECKUMU METOAAMH

0) OMoNornYecKuMu, OMOPU3NIECKUMHU, GU3UICCKUMH METOaMH

B) QU3HYECKUMU, PUZUKO-XUMUYECKUMHU, XUMUIECKUMHU METOaAMHU

16. [Ins nexiaopupoBaHus BOJbI TPUMEHSIOT

a) Cynb(UT, THOCYIb(AT HATPUs WM CEPHUCTHIN a3

0) cynbdart, XJIOpHUI HATPHUs UK OypbHIN ra3



B) cynb(haT, HUTPAT HATPUs WK OYpbIi ra3

17. MyTtanronHoe GpuIbTpOBaHUE

a) MPOITYCK BOJBI uepe3 (UIIbTPHI, 3arpy3Ka KOTOPBIX HE PACXOIyeTcs

0) mpomycK BoAbI 4Yepe3 GUIBTPHI, B KOTOPHIX MPOUCXOIUT (PU3UIECKOE B3aMMOJICHCTBHE C
yaasieMbIM Ta30M

B) MPOMYCK BOJBI Uepe3 (PUIbTphl, 3arpy3Ka KOTOPBIX MOCTENEHHO PACXOIyeTCs B Pe3yJIbTaTe
XUMHUYECKOTO B3aMMOJICHCTBUS C YAAIsIEMBIM Ta30M.

18. Jlnsa o6e33apa>kuBaHus BOIBI UCIIOJIB3YIOT

a) 6pom 0) xJop B) dTop

19. Jlna o6e33apa>kuBaHus BOIBI UCIIOJIB3YIOT

a) KUCIIOPOJ, O-U3Ty4eHHe O) KUCIOPOJ, Y-U3TydeHHEe B) 030H, YIBTPadUOIECTOBOC U3ITyUECHUE
20. Koarynsauus - 3To

a) mpoiecc MEMOPAHHOTO Pa3/IeICHUs PACTBOPSHHBIX WU IUCIIEPTUPOBAHHBIX YAaCTHII,
OCHOBAHHBIN Ha Pa3IMYUAX B MX MOJIEKYJAPHOW Macce UM pa3Mepax v NPOTEKAIOIMINN O/
JIEUCTBUEM JIaBJICHUSA

0) mpoliecc U3BJIEUYEHUS OJHOTO WIIM HECKOJIBKUX KOMIIOHEHTOB U3 PACTBOPOB C TTOMOIIIbIO
n30MpaTeIbHBIX PACTBOPUTENICH

B) mpoiiecc (pUIpTpauy BoAbI Uepe3 MOPUCTYIO MEPETOPOIKY, B XOJ€ KOTOPOTO TBEP/IbIE
YaCTHIIBI 33JICPKUBAIOTCS, & BOJIA MIOJTHOCTHIO MTPOXOIUT CKBO3b HEE

T') PoLIeCcC YKPYIMHEHUs! TUCIIEPCHBIX YaCTHIL B PE3yJIbTaTe UX B3aUMOACHCTBHS U OObEMHEHUS B

arperarsl.
21. B xadecTBe KOAryiasiHTOB UCIIOJIB3YIOT COJIU

a) HATpUs U KaJust 0) xene3a U ATFOMUHUS
B) Marfusi U KaJbIIus T') 0JIOBa M CBUHIIA

22. B xa4yecTBe KOaryJasHTOB MCIIOJIb3YIOT CIEAYIOLIUE COEAUHEHUS

a) NaAIOz, A|2(804)3 6) NaCI, Cr2(804)3

B) Na,SOy, A|2(SO4)3 F) NacCl, K,SO,

23. K kakoMy METOZly OYUCTKHA OTHOCUTCS IJICKTPOKOATyJISAIIUSA:

a) MEXaHUYECKUH 0) XUMHUYECKHIA

B) TEPMHUYECKUI ) GU3HKO-XUMUYECKHI

24. [1pu npoBeIeHUH SIEKTPOKOATYIISIIIUOHHON OYMCTKHA CTOYHBIX BOJ B KAYECTBE aHOJI0B
UCIOJIB3YIOT

a) JKeJe30, ATFOMUHUI 0) uiaTuHy, rpadut

B) TUTaH, TUIATUHY r) OPTA, menp

25. Jlnd SKCTpakUUU OPraHMYECKHUX COEIUHEHUM MOYKHO KPOME OpPraHMUYECKHUX PAacCTBOPHUTEIEH
HCIIOJIb30BaTh

a) TUOKCHUJ KPeMHUs 0) AMOKCH]T CEPhI

B) JMOKCH]] CBUHIIA ') THOKCH]T yTieposa

26. DKCTpareHT — 3To

a) U3BJIEKAEMOE BEIIIECTBO

0) ocTaTouHas HCXOAHAs BOJA

B) pacTBOPUTEIb, UCIOJIb3YEMBIN JUISl U3BJICUEHUS 3arps3HSIONIETO BEIeCTBa

27. Paunat — 310

a) U3BJIEKAEMOE BEIIIECTBO 0) ocTaTouHas UCXO/HAS BOJIA

B) PAaCTBOPUTENb, UCIIOJIb3YEMbIN SISl U3BJICUEHUSI 3arpS3HSIONIETO BEIlIeCTBA

28. DKCTpaKkuus - 3TO

a) mpoiecc MEMOPAHHOTO Pa3/IeICHUs PACTBOPSHHBIX UITU AUCIIEPTUPOBAHHBIX YACTHII,
OCHOBAHHBIN Ha Pa3IMYUAX B MX MOJIEKYJAPHOW Macce UM pa3Mepax v NPOTEKAIOMINN O/
JIEUCTBUEM JIaBJICHUSA

0) mpoliecc U3BJIEUYEHUS OJHOTO WM HECKOJIBKUX KOMIIOHEHTOB U3 PACTBOPOB C TIOMOIIIbIO
n30UpaTeIbHBIX PACTBOPUTENICH



B) nporuecc (puabTpay BoJIbl Yepe3 MOPUCTYIO MEPErOPOAKY, B X0/1€ KOTOPOTo TBEp/IbIe
YaCTUILIBI 33J€PKUBAIOTCS, a BOJIA MOJTHOCTHIO MTPOXOIUT CKBO3b HEE

T') IpoIlecC YKPYIHEHUS TUCIIEPCHBIX YacTHUI] B pe3yIbTaTe UX B3aUMOJCHCTBUS M OObEANHEHHS B
arperarsl.

29. OuncTKa CTOYHBIX BOJ AKCTPAKIMEN COCTOUT U3 CIEAYIOINX CTa Uil

a) UHTEHCUBHOE CMEUICHHE CTOYHOM BOJIbI C OPraHMYECKUM PACTBOPUTENIEM, pa3/eieHHe
HKCTpaKTa U paduHaTa, pereHepanns KCTpareHTa u3 3KCTpaKTa

0) morJIoLIeHUE 3arPSA3HAIONIMX BEILIECTB U MX OTTOHKA HArpeBaHUEM

B) MOIVIOIIEHUE 3arpsI3HAIOLIUX BELIECTB, UX OTTOHKA OCTPHIM BOJSHBIM I1apOM, CYIIKa
MOTJIOTUTEJIS TOPSYUM Ira30M U OXJIaXKIEHHUE.

30. IIpu KOHIIEHTpAINH 3arpSA3HSIONIETO BEIIeCTBa BhIIIE 3-4 T/ A1 OYMCTKHA CTOYHBIX BOJI
UCIIOJIB3YIOT METOJ

a) CKUTaHUs 0) agcopOuuu

B) OKHCJICHUS T') 9KCTPAKITUU

31. IIpu hOoTOXMMHYECKOM OKHCICHUU CTOYHBIX BOJ] B Ka4eCcTBE (POTOKATAIN3AaTOPA UCTIONB3YIOT
a) TUOKCH]I CEPBI 0) TMoKcUn yriaepoaa

B) TMOKCHJ] TUTAHA ') TMOKCHU]T CBUHIIA

32. JIna GOTOXMMHUYIECKOTO OKUCIICHHUSI CTOYHBIX BOJI UCIIOJIB3YIOT COBMECTHOE JIeiicTBrE Y -
H3IYy4EHUS U

a) XJI0pa, JUOKCHJA yIiIepoa, a30oTa

0) BoztopoJia, TMOKCHIA cepbl, (hropa

B) IEPOKCHUA BOJIOPO/Ia, KUCIOPOa, 030HA r) Hatpus, kanusi, pochopa

33. CBer KaKkoil JUIMHBI BOJHBI U3Iy4aeT JIaMIa MpH (POTOKATATUTHUECKON OUUCTKE
a) 800 -1000 um 6) 600 — 800 um

B) 400 — 600 HM r) 200-400 HM

34. Kakue panukansl o0pa3yrorcs npu aeictBun Y O-u3nydeHus: Ha OKUCITUTEIb

a) OEH3UITBHBIH 0) THIPOKCHIIbHBII

B) JUBUHUJ ') KapOOKCHIIbHBIN

35. YubrpadunsTpanys - 310

a) Mpolecc yKPYMHEHUs TUCIIEPCHBIX YaCTHI] B PE3yJIbTaTe UX B3aUMOJCHCTBUS U 00bEeTMHEHHUS B
arperartbl

0) mpoliecc U3BJIEUYEHUS OJTHOTO WIIM HECKOJIBKUX KOMIIOHEHTOB U3 PACTBOPOB C TIOMOIIIbIO
U30MpaTeNbHBIX PacTBOPUTEINCH

B) mpoiiecc (pUIpTpanny BoAbI Uepe3 MOPUCTYIO MEPETOPOIKY, B XOJI€ KOTOPOTO TBEP/IbIE
YaCTHUIIBI 33JEP>)KUBAIOTCS, a BOJIA TIOJTHOCTHIO MTPOXOAUT CKBO3b HEE

T') Ipoliecc MEMOPaHHOTO pa3JIeNIeHUs PACTBOPEHHBIX UITU JAUCIIEPTUPOBAHHBIX YaCTHII,
OCHOBAHHBIN HA pa3/INYUAX B UX MOJIEKYJISIPHOM Macce WU pasMepax U MPOTEKAIOLINN 10
JEUCTBUEM JTABJICHUS.

36. YnbrpadunabTpaimoHHbIe MEMOpaHBbI TOAPA3/EIAIOTCS Ha CICAYIONINE THITHI

a) MJIOTHBIE, pa3peKeHHbIE, CTATHUECKHE

0) YIUIOTHSIOIINECS, )KECTKHE, JUHAMHYECKUE

B) THOKHE, cCTaTHYecKue, nepGoprupoBaHHBIC

37. YnprpaduabTpaiyio NpUMEHSIOT A5l OYUCTKU CTOUHBIX BOJ] OT

a) TBEPJIBIX YaCTHII

0) pacTBOPEHHBIX BEIECTB

B) OMYJIbTUPOBAHHBIX HE(PTETIPOTYKTOB.

38. s ynaneHus U3 CTOYHBIX BOJ MOHOB TSDKEINIBIX METANIOB METOJIOM OCAXJICHHUS UCIIONIb3YIOT
a) TUJIPOKCHUIBI KNI M HATPHsl, KapOOHAT HATpHsI, CYIbGU HATPHS

0) TUIPOKCHUIBI KAJbIHSI U HATPHsL, KapOOHAT HATPHsL, CyIb(aT HATPUS

B) TUIPOKCU/IBI KAJIbLIMS U HATpUsl, KapOOHAT HATPHsl, XJIOPUJ HATPUS

39. bornee rirybokasi O4MCTKA OT TSKEIBIX METAJIOB JJOCTUTaeTCsl IpU 00pabOTKE CTOUHBIX BOJ
a) TUJIPOKCHUIOM KaJIbITUs 0) TUAPOKCHIOM HATPHS



B) KapOOHATOM HATPHS T) Cyab(pUI0M HATpUs

40. JIs1g OYMCTKU CTOYHBIX BOJI OT HEOPTAHUYECKUX COCTUHEHUN PTYTH IPUMEHSIIOT METOIbI
a) ocaXkJIeHus1, copOuuu 0) OTcTauBaHUs, YKCTPAKIIUU

B) OTCTanBaHue, GUILTPOBAHUE ) GuibTpoBaHUs, IEHTPUDYTUPOBAHHS

41. Ilpu o4nCTKE CTOYHBIX BOJ OT COSAMHEHUH IIMHKA C HCIIOIH30BAHUEM THAPOKCUIA HATPHUS
MaKCHMaJbHOE OCAXKICHHE THAPOKCUIA IMHKA MPOUCXouT npu pH:

a) 1-2 0) 4-5 B) 8-9 r) 12-13
42. ]I OKUCIEHUS TPEXBAJICHTHOTO MBIIIbSIKA HCIIOJIB3YIOT
a) MUPOITIO3UT 0) ramut B)MarHeTUT T) IOJIOMUT

43. Jlnst o4nucTKU OOJIBIINX 00BEMOB BOJBI C BBICOKUM COJIEP:KaHUEM MBIIIBSIKA €r0 OCAKIAIOT B
BUJIE

a) apCeHaTOB U apCEHUTOB LIEIOYHBIX METANIOB, HUTPATa MBIIIbSIKA

0) apceHaToOB M aPCEHUTOB IIETOYHO3EMENIBHBIX U TSKEIBIX METAJIOB, CYJIb(HIa MBIIIbIKA
B) apCEHATOB U APCEHUTOB ILIEJIOYHBIX METAJUIOB, alleTaTa MBILIbsIKA

44. OnHOBpEMEHHAs OYMCTKA OT MapraHlia U OT XkeJle3a IPOUCXOIUT IpU

a) TUIPUPOBAHKH, 0OPAOOTKE BOJIBI IEPMAHTAHATOM KaJIus

0) 00paboTKe BOJIBI MEPMAHTAHATOM KaJlUsi, a3PUPOBAHUHU

B) TIOJIMMEpHU3AIUHU, 00pabOTKe BOJIBI IIEPMAHTaHATOM KaJIus

45. Ilpu ouncTKE CTOUHBIX BOJ OT COEAMHEHNUH JKelle3a adpUPOBAHUEM ITPOUCXOIUT

a) BOCCTAaHOBJIEHUE TPEXBAJIIEHTHOTO JKeJIe3a JI0 IByXBaJIEHTHOTO

0) cTerneHb OKUCIICHUS JKele3a He U3MEHSIETCS

B) BOCCTAHOBJICHHE JBYXBaJEHTHOI'O eJie3a 10 OJTHOBAJIEHTHOTO

') OKHCJIEHHE JBYXBAJECHTHOIO XKeJle3a JO TPEXBAJIEHTHOIO

46. Kakas peakmusi IpOUCXOIUT TIPH JICKTPOXUMUIECKOM OKUCICHUH (heHoma

a) C¢HsOH + 14Cly+ 11H20 — 6CO, + 28HCI

6) C¢ Hs OH + 7 H,0O - HOOCHC=CHCOOH +2CO; +8H;

B) Cs Hs OH + 7 O3 2> 6CO, +3H,0
r) 2CsHs0OH + Cl, — CsH4,CIOH + HCI
47. IIpotiecc 3JIeKTPOKOATYJISIIUOHHOW OYMCTKU CTOYHBIX BOJI OCHOBAH Ha CJIEAYIONIUX PEaKIUIX

a) Al—3e > AI**  2H,0 +2e — H, + 20H AP+ 3 OH — Al(OH);

6) 2H,0 - 4e — O, + 4H" 2H,0 + 2e — Hy + 20H

B) 2H,0 - 4e —» O, + 4H" Cr,0/% +14H*+12¢ — 2Cr+7H,0

r) 2H,0 - 4e — O, + 4H" Me" + ne- — Me°

48. Iporecc 3neKTpoDHIOTAIMOHHON OUYUCTKH CTOYHBIX BOJI OCHOBAH Ha CIEIYIOMINX PEAKITUIX
a) Al =3¢ > A" 2H,0 +2e¢ — H, + 20H Al¥ +3 OH — Al(OH);

6) 2H,0 - 4¢ — O, + 4H" 2H,0 + 2e — H, + 20H

B) 2H,0 - 4¢ —> O, + 4H* Cr07% +14H*+12e — 2Cr+7H,0

r) 2H,0 - 4e — O, + 4H" Me" + ne- — Me°

49. B kauecTBe aHOJIOB MPH JICKTPOXUMUYECKOM OKUCIEHUH UCIIOJIb3YIOT

a) rpaduT, IIATUHY, TUOKCH]] CBHHIIA, pyTEHHsI, HAHECEHHBIC HA THTAHOBYIO OCHOBY
0) MO0 IeH, CIIJIaBBI BOJIb(pama ¢ KeIe30M UIH HUKETIEM, CTalb

B) OKCHU/J] QJIIOMUHUSL, XJIOPU HATPHUSL, ATFOMUHHI

50. B xauecTBe KaTOI0B MPH JIEKTPOXUMUUYECKOM OKHUCICHUH UCIIOIB3YIOT

a) rpaduT, IIATUHY, TUOKCHU]] CBHHIIA, pyTEHHsI, HAHECEHHBIC HA THTAHOBYIO OCHOBY
0) MO0 /IeH, CIIJIaBBI BOJIb(pama ¢ KeIe30M UIH HUKETIEM, CTallb

B) OKCHUJ] QJIIOMUHUSL, XJIOPU HATPUS, ATTFOMUHHI

51. Perenepanurio yrieit mocie aacopoiuu GeHomna mpoBoasT

a) OXJIaXK/IEHUEM, HUTPATOM HaTpHUs

0) TEPMUYECKUM CIIOCOOOM, PACTBOPUTEIISIMH

B) ropsiueil BOJI0i, pacCTBOpaMu KUCJIOT

52. TepMuueckyro pereHeparuio yrien mocie aacopounn GpeHosa mpoBoIsT B

a) MHOTOIIOJIOYHBIX ITeYax 0) ckpy0Ob6epax B) aacopOepax



53. TepMUUYECKYIO pereHepaluio yriei nocie ajgcopounu GeHona npoBoasAT IIPH TEMIIEpaType
a) 370-430 °C 0) 570-630 °C B) 770-830 °C 1) 870-930 °C

54. Perenepanuto yrieit nocie ancopouuu ITAB npoBoast

a) OXJIaKACHUEM, HUTPATOM HaTpus

0) TEpMHUYECKUM CIIOCOOOM, COTOM

B) TOpsTYEH BOJIOM, PACTBOPAMH KUCIIOT, IICIOYCH

55. Perenepanuio aHMOHUTA IPU OYMCTKE CTOYHBIX BOJI OT (hPeHOJIA TIPOU3BOISAT
a) 4-10%-m BOJIHBIM WJIM BOJHO-CITUPTOBBIM PACTBOPAMH €IKOTO HaTpa

0) 4-10%-M BOAHBIM WJIM BOJHO-CIIUPTOBBIM PACTBOPAMHU HUTpaTa HATPHUS

B) METaHOJIOM

56. Perenepanuio KaTHOHUTA IIPU OYUCTKE CTOYHBIX BOJ OT (heHOJa MIPOU3BOJSAT
a) 4-10%-m BOJIHBIM WJIM BOJHO-CITUPTOBBIM PACTBOPAMH €IKOTO HaTpa

0) 4-10%-M BOAHBIM WJIM BOJHO-CIUPTOBBIM PACTBOPAMHU HUTpaTa HATPHUS

B) METaHOJIOM

57. B kauecTBe KaTaJIM3aTOPOB MIPH TEPMUUYECKOM JKUAKO(PA3HOM OKUCIEHUHN UCTIOIB3YIOT
a) HATPUM, KaJTHIA 0) KaJIbIMi, MarHUA

B) dpochop, MBIIIBIK ') MeJlb, MapraHely

58. K TepMOOKHCIUTEIBHBIM METOJaM OUYUCTKU CTOYHBIX BOJ| OTHOCSTCS

a) mapogazHoe OKHCICHUE, )KUAKO(DA3HOE OKUCIIEHUE, OTHEBOE 00E3BPEKMUBAHHE
0) punbpTpOBaHME, OTCTAaMBAHUE, TTPOIICKUBAHUE

B) BOCCTaHOBJICHUE, OKUCIICHHE, HEUTpaTH3aIHsl

T') 3JIEKTPOANAIIN3, IIEKTPODIOTAIIHS, DIIEKTPOOCMOC

59. Iponecc nmapoda3HOro OKUCICHUS CTOYHBIX BOJ MPOBOISAT IIPU TEMIIEpaType

a) 800-1100 °C 6) 400-600 °C B) 200-300 °C r) 50-100 °C
60. ITpornecc xuaKopazHOro OKUCICHUS CTOYHBIX BOJ MPOBOISAT IIPU TEMIIEpaType
a) 800-1100 °C 6) 400-600 °C B) 200-300 °C 1) 50-100 °C

71. KoHeuHpIMH IPOYKTAMH TEPMOOKUCIUTEIBHOW OUUCTKH CTOUYHBIX BOJL OT OPraHU4YECKUX
COCTUHEHUN SIBIIAIOTCSI

a) YIJIEKUCIIBIN ra3 U BoJa 0) MeTaH 1 cCepoBOJOPOT
B) @30T ¥ KHUCIIOPOJT T') 030H U BOJSTHOM Tap
72. Anst 00e3BpeKUBAHUS OPTraHUYECKUX MPUMECEH, KOTOPBIE OKHUCISIOTCS MUKPOOPTaHU3MaMHU
HCIOJIB3YIOT:
a) MEXaHUYECKYIO OUUCTKY 0) GPU3NKO-XUMHUECKYIO OUUCTKY
B) TEPMHYECKYIO OYUCTKY ') OHOXUMHUYECKYIO OYHCTKY
73. BUOXUMHUYECKYIO OYHCTKY CTOYHBIX BOJ B a3POOHBIX YCIOBHSIX HMPOBOJT B
a) aapoTteHke 0) ¢morarope B) OCBETJIUTEIEC r) pubTpe.
74. BUOXMMHUYECKYIO OUUCTKY CTOYHBIX BOJ B aHAIPOOHBIX YCIOBUSAX MPOBOJAT B
a) aapoTteHke 0) ¢orarope B) OCBETJIUTEIEC ') METaTCHKE.
75. BUOXUMHUYECKYIO OUUCTKY CTOYHBIX BOJI B UCKYCCTBEHHBIX YCIOBHUSAX MPOBOJAT B
a) a3poTeHKke ©0) OMOJIOTMYECKOM MPYAY  B) IIUKJIOHE r) ubTpe.
76. O4ucTKy B OMOJIOTMUECKOM IIPY/Ly MOKHO IIPOBOJIUTH IIPU TEMIIEPaType
a)-8--4°C 0)0-4°C B) 8- 12 °C
77. CtouHas BoJa, OYMILaeMasi B adpOTEHKE, T0JKHA UMeTh pH
a)l,5-4 6)3,5-6 B)6,5-9

78. Ilo Tumy 3arpy304HOro Marepuaia OMo(pUIBTPHI AEIAT Ha YCTPOUCTBA
a) ¢ 00bEMHOM M ITOCKOM 3arpy3Koit
0) c BepTHKaJIbHOW U TOPU30HTAIBHOM 3arpy3Koit
B) C OPraHUYECKON M HEOPTaHUIECKOM 3arpy3Koit
79. Ions GpuapTpay — 310
a) JKeNe300€TOHHBIC adpUPYEMBIE pe3epPBYyaphl
0) coopy>KeHHsI, B KOPITyce KOTOPBIX pa3MeIIaeTcsl KyCKoBasi Hacajka (3arpyska) u
IPEIYCMOTPEHBI paclipeleIUTeNIbHbIE YCTPOHCTBA )11 CTOYHOM BOABI



B) CIICUAJIbHO MOATOTOBJIICHHBIC 3€MCJIbHBIC YUACTKU, UCITOJIB3YCMBIC JJIs1I OUUCTKU CTOYHBIX BOJ
U B arpoKyJIbTYPHBIX IIENIAX

I‘) CIICUAJIbHO MOATOTOBJIICHHBIC 3EMCJIBHBIC YUACTKU, UCITIOJIB3YCMBIC IJII OYUCTKU CTOYHBIX BOJ
80. A3pOTEHKH — 3TO

a) JKeJIe300€TOHHBIE adpUPYEMbIe pe3epBYaphl

0) coopyXeHUs, B KOPITyCEe KOTOPBIX pa3MeIIaeTcs KyCKoBasi Hacaaka (3arpys3ka) u
MPEAYCMOTPEHBI PACHPEACIUTENBHBIE YCTPOUCTBA ISl CTOYHOM BOJBI

B) CIIELIMATILHO MMOATOTOBJICHHBIE 3€MEIbHBIE YYACTKHU, UCTIONIb3YEMbIE JIJIS1 OYMCTKU CTOYHBIX BOJ
U B arpOKYJIbTYPHBIX LIENIAX

T) CIIeUalIbHO MOJATOTOBIIEHHBIE 3eMENIbHbIE YUaCTKH, UCIOJb3YEMbIE ISl OUUCTKH CTOUHBIX BOJI

7.2. MeTtonuueckue MaTepHalibl, ONpPEEsIoNUe MPoIeaypy OLIEHUBaHUSI 3HAHUM,
YMEHUM, HABBIKOB M (WJIM) ONbITa MACSATENbHOCTU, XaPAKTEPU3YIOIIUX ITallbl
(bopMHpPOBaHUS KOMITETCHIIUH.

OOmmii pe3ynbTaT BBIBOAMUTCS KAaK MHTETpalibHAs OIEHKA, CKJIaJbIBAIOIIAS U3
TEKylIero KoHTpoJis - 50% u npomMexkyTouHoro KoHtpoJis - 50%.

Tekylmui KOHTPOJIb IO AUCLHUIUIMHE BKIIFOYAET:

- mocenienue 3ausatuii - 20 6amios,

- BBITIOJIHEHHE JTA0OPATOPHBIX 3aJaHuil (OMYCK, BBITIOJIHEHHWE, cAada paboT) -
6006a110B,

- BBITIOJTHEHHUE JIOMAITHUX (2yAUTOPHBIX) KOHTPOIBHBIX padoT - 20 Gasios.
[IpomexyTOUHBIN KOHTPOJIb 10 TUCUUILIMHE BKIIOYACT:

MUCbMEHHAsI KOHTPOJIbHAs padoTa - 100 6asios.

8. IlepeyeHb OCHOBHOW ¥ JIONOJHUTEJbHOW Y4eOHOl JIUTEpaTypBhl,
HeOo0X0UMOii 115l 0CBOEHUS TUCIIUNJIMHBI.

a) OCHOBHAs JUTEpaTypa:

1. PonuonoB A.M. 3ammra Ouocdepbl OT NPOMBIIUIEHHBIX BBIOPOCOB: OCHOBBI
IPOEKTUPOBAHUS TeXHONoruueckux npoueccoB / A.U. Poauonos, 10.11. Ky3ueuos,
I'.C. ComoBbéB. - M.: Xumus, 2005. - 386 c.

2. UmxeHepHasi 3amuTa TOBEPXHOCTHBIX BOJI OT MPOMBINUICHHBIX CTOKOB: YueOl.
noco6ue ans By3oB / J.A. Kpusomewnn, ILII. Kykun, B.JI. Jlanun u ngp. - M.:
Bricmras mikosa, 2003. - 344 c.

3. ®U3UKO-XUMHYECKHUE OCHOBBI MPOIECCOB OYMCTKU BOJIBI : yueOHOe mocodue / A.
®. Huxudopos, A. C. Kyreprun, U. H. JlunynoB [u np.]. — ExarepunOypr :
VYpansckuit penepanpubiii yausepcutet, 9bC ACB, 2016. — 164 c. — ISBN 978-
5-7996-1618-2. — TekcT : 2JIeKTPOHHBIA // DIEKTPOHHO-OMOIMOTEYHAsI CHCTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/68500.html. — Pexum
JOCTYTIA: JUIsl aBTOPU3HP. TIOJIH30BATENICH

4. T'acanoBa @.I'. CoBpeMeHHBIE METO/IbI OUUCTKU CTOYHBIX BOA. MeETo/. ykazaHus
K BBITIOJTHEHUIO JIabopaTopHbIX padoT. Maxaukana: UL AT'Y, 2005 - 28 c.

0) nToTMOTHUTENBHAS JIUTEpPATYpa:

1. l'ansnepun M.B. Dkonoruueckue OCHOBBI MPUPOAONOJIb30BaHUS - M.: DopyM:
NH®PA-M, 2007, 2004. - 255 ¢

2. Beromkun, A. I'. UnxenepHas 3ammura ruipoc@epbl 0T cOPOCOB CTOUHBIX BOJ :
yaebHoe rocodue / A. I'. Betomkun. — 2-e uzn. — Mocksa : Undpa-Unxenepus,



https://www.iprbookshop.ru/68500.html

2019. — 296 c. — ISBN 978-5-9729-0277-4. — TekcT : SNEKTPOHHBIN //

OnekTpoHHo-OnbamoTeyHass cucrema IPR BOOKS : [caiit] — URL:
https://www.iprbookshop.ru/86589.html. — Pexum pgoctyma: naas aBTOPHU3HUP.
T10JIb30BATEIIEH

3. CocnoBckuii, B. U. IIpouecchl u annapaThl 3alMTHI OKPY KAIOIEN Cpe/bl.
AOcopbmust razoB : ydebHoe mocooue / B.U. CocnoBckuii, H.Bb. CocHOoBCKas,
C. B. CremanoBa ; ®enepanbHOe areHTCTBO Mo oOpa3oBaHuto, KazaHckuit
rOCyJ1apCTBEHHBIN TEXHOJOTUYECKMH yHUBepcuteT. — Kaszans : Kazanckuii HaygHo-
uccienoBarenbekuil Texnogornyeckuii yuusepeuretr (KHUTY), 2009. — 114 c. : un
- Pexum JocTymna: o IOJIIHUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=259096. — bubnuorp. B kKH. —
ISBN 978-5-7245-0514-2. — TekcT : 37€KTPOHHBIN.

4. KopsyH, H. JI. CoBpeMeHHbIE METO/Ibl MCCIIEIOBAHUSA OYMCTKM CTOYHBIX BOJ :
ydyeOHOe mocoOue i JIEKUMOHHBIX M JabOpaTOpHBIX 3aHATUA MarucTPaHTOB
cneruanbHocTH 270800  «CTpoUTENBCTBO»,  MArMCTEPCKOM  MPOTpaMMBbI
«IHHOBAIIMOHHbBIE TEXHOJIOTMH BOJOOTBE/ICHHUS, OYUCTKA CTOYHBIX BOJ, 00pabOTKU
u yrunuzanuu ocaakoB (BBwm) / H. JI. Kop3yn, U. b. Ky3nenoB. — CapatoB :

Bysosckoe o6pazoBanue, 2014. — 166 C. — TeKcCT : AIEKTPOHHBIHN // DIEKTPOHHO-
OnOIMoTeYHAas crucTemMa IPR BOOKS : [caiT]. — URL.:
https://www.iprbookshop.ru/20415.html. — Pexum pgoctyma: aas aBTOPHU3HUP.
II0JIb30BATENIEH

9. Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«HTEepHET», HEOOXOTUMBIX /IJI51 OCBOECHMS TMCUMILINHBI.

1). eLIBRARY.RU [Onextponnsiii pecypc]: anmektponHas Oubnmoreka / Haywu.
3JIeK-TPOH.0-Ka. — MockBa, 1999. —Pexxum nocrtyma: http://elibrary.ru/defaultx.asp. —
S3. pyc., aHriL.

2). OnextponHeli katagor Hb JI'Y [OnekTpoHHBIM pecypc]: 0aza maHHBIX
COJIEPKUT CBEIEHMs OBCEeX BHAAaX JuT, mnocrynatouux B ¢oug Hb
HAI'Y/larectanckuii toc. YyH-T. — Maxaukama, 2010 - Pexum pocrymna:
http://elib.dgu.ru, cBoGoIHBI

3). Moodle [DnekTpoHHBI pecypc]: cucTema BUPTyalbHOrO OOydeHueM: [0Oasza
naHubix| / Jlar.roc. yH-T. — Maxaukana, r. — Jloctyn u3 cetu JAI'Y wnu, mocrne
pPETHCT-palluu U3 CETH yH-TA, U3 JIFOOOW TOYKH, UMEIOIICH JOCTYN B MHTEPHET. —
URL: http://moodle.dgu.ru/.

4) OBbC ibooks.ru [DnexkTpoHHBINA pecypc]: MEKTPOHHO-OMOMMOTEeYHasl CUCcTeMa. —
Pexwum nocryna: https://ibooks.ru/.

5. OBC book.ru [OnexTpoHHBI pecypc]: AIEKTpOHHO-OMOIMOTEUHAs CUCTEMA. —
Pexxum mocryma: www.book.ru/.

6. ObC iprbook.ru [DneKkTpoHHBII pecypc]: 2NEKTPOHHO-OUOINOTEUHAsl CUCTEMa. —
Pexxum moctyna: http://www.iprbookshop.ru/31168.html.

10. MeToanyeckue yKazaHus AJsi 00y4aIOIIUXCH M0 OCBOCHHUIO TN CIMILIMHBI.
[TepeueHb yueOHO-METOIUYECKUX U3/IAHUM, PEKOMEHIYEMBIX CTyJACHTaM, JJIs
MOATOTOBKH K 3aHATHUSIM IIPECTABIICH B pazjeine 8.
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Jlekuuonnblii Kype. Jlekuus sBisercs OCHOBHOM (opmoit oOydeHus B
BbICIIEM y4eOHOM 3aBe/ieHuu. B TeTpaau AJis KOHCNEKTHUPOBAHUS JIEKIUN 3alUCU
JOJDKHBI  OBITh  M30MpPATENbHBIMU, TOJHOCTBIO CIIEYeT 3alHChIBATh TOJBKO
onpenciieHus. B KOHCIEKTE PEKOMEHAYETCS NPUMEHSATh COKPAILIEHHUS CJIOB, YTO
YCKOpSET 3amuch. Bompockl, BO3HUKIIME Yy CTYACHTOB B XOJAE JIEKLHH,
PEKOMEHTyeTCs 3allMChIBaTh Ha MOJISAX, U MOCJIE OKOHYAHUs JEKUUU 00paTUThCA 3a
pazbicHeHHEeM K mnpenojaaBaTento. CTyqeHTy He0OXOAMMO aKTUBHO padoTaTh C
KOHCIIEKTOM JIEKI[MI: MOCJE€ OKOHYAHMS JEKIMNU PEKOMEHIYETCS MEePEeYUTaTh CBOU
3alMCH, BHECTH MOMPABKU U JIONMOJHEHUSI Ha MoJiaX. KOHCHNEKThI JeKIui clieayer
WCIIOJIB30BaTh MPHU MOJATOTOBKE K MPAKTHUECKUM 3aHATUSM 3K3aMEHY, MOAYIbHBIM
KOHTPOJIbHBIM, IIPU BBIIIOJIHEHUU CAMOCTOSITENIbHBIX 33/IaHHIl.

IIpakTHyeckue 3aHATUA. B XOoIe NPaKTUUECKUX 3aHIATUUA CTYIEHT I10J
PYKOBOJCTBOM ITPENOIABATEISI BBINOJIHAET MPAKTUYECKUE 3aaHUS, [MO3BOJISIOIINE
3aKpenuTh JEKUMOHHBIM MaTepHal MO HM3y4yaeMOW TeMe, HAYYUTHCS BBIMOJIHATH
CTaTUCTHUYECKYI0 O00paOOTKYy TMOJYYEHHBIX JAaHHBIX, HAY4YUThCS padboOTaTh C
METOJMKAMH, PYKOBOJSIIUMH JOKYMEHTaMH, MH(GOPMALKEN pa3iIudyHOro YpPOBHSI.
CTtyneHT JIO/DKEH BECTH AaKTHBHYIO IO3HaBaTelbHyr0 padorty. llenecoobpasno
CTpOUTh €€ B (popMe HaOIIOJEHUs, SKCIEPUMEHTa M KOHCIEKTHUPOBaHMs. BaxkHO
HAyYUTbCSl BKJIIOYATh BHOBb IMOJy4aeMyld HMHQPOPMALMIO B CHUCTEMY YKe
uMeronuxcss  3HaHud. HeoO0Xoaumo Takke aHadu3upoBaTh MaTepuanl s
BBIJICJICHUS OOIIETO B YaCTHOM M, HA000POT, YACTHOT'O B OOIIEM.

CamocrosiTeJIbHANA padora BBITIOJIHACTCS CTYJICHTOM B BUJIC
KOHCHEKTHPOBAHUSI MEPBOMCTOYHUKA, 3aKPEIJICHUS] MaTepHalia MPU BHIOJIHEHUU
OpaKTUUECKUX paboT 1o Teme. Pe3ynpTaThl CcaMOCTOSTENBHOM  pabOTHI
KOHTPOJMPYIOTCSL TMPENOJIaBaTEeM M YUYWUTHIBAKOTCA NPU aTTECTAMU CTYAECHTa
(3auer, sk3ameH). Ilpu >TOM NPOBOAWTCA: TECTUPOBAHME, SKCIPECC-ONMPOC Ha
CEMUHAPCKUX M TNPAKTUYECKUX 3aHATHUSAX, 3acCiylIMBaHUE JOKJIAJO0B, IMPOBEpPKa
NUCHhMEHHBIX padoT U.T.1.

Pa3znennl 1 TeMbI JJ15 CAMOCTOSTEIbHOI0 Buabl u conepkaHue cCaMoOCTOATENbHOM
H3y4YeHHs padoThI
MeToabl OYMCTKH CTOYHBIX BOJ - KOHCIEKTHUPOBAaHUE IEPBOMCTOYHHKOB U
MexaHn4decKkast O4MCTKa BOJIBI Apyroi yueOHOM JIuTepaTyphl;
XHUMHUECKast OUUCTKA CTOYHBIX BOJ - mpopaboTka y4ebHoro marepuama (1o

XUMHYECKHE 3arpsA3HUTENHN BOJIBI KOHCIICKTaM JICKIIUH y‘IC6HOI/I U HAay4dYHOH

JauTeparype), IMOAroTOBKa  JOKJIAJ0B  Ha
MpPaKTUYECKUE 3aHATHSA, K  y4acTHIO B

DU3NKO-XUMHUYECKHE METOABI OUYHMCTKHU
CTOYHBIX BOJ

buonoruyeckas ouncTka BOJbI TEMATHHCCKNX AHCKYCCHAX,

HopmaTusbl kayecTBa NPUPOJHBIX BOJ. - TOMCK M 0030p HayWHBIX IyONMKaumii n

DJIGKTPOHHBIX ~ MCTOYHHUKOB  HH(OpPMAIIHUH,
OrieHKa KauecTBa MPUPOTHBIX BOJI.

MOJrOTOBKA;
3arpsi3HSIONIME BEIIECTBA B BOJIOEMAX

- paboTa ¢ BOIpocaMu JJIsi CAMOTIPOBEPKH;

O4nCTKa CTOYHBIX BOJ] OT TSKEIBIX METAIIJIOB
- HartcaHue pedeparos (dcce).

¥ OPTAaHUYECKUX COCMHEHUN

11. Ilepeyenp MH(MPOPMAUMOHHBIX TEXHOJIOTHI, MCHOJb3YeMbIX TMPH
OCYLIeCTBJICHMH 00pa30BaTeJIbHOIO Ipouecca Mo AUCHMILVIMHE, BKJIKHYas
nepeyeHb MPOrpaMMHOI0 odecnevyeHUuss W HMHGPOPMALMOHHBIX CIHPABOYHBIX



CHUCTEM.

[Ipu ocymecTBieHnr 00pa30BaTENLHOIO  Mpoliecca MO  JUCHUILIINHE
«CoBpeMEHHbBIE METOJBl OYHMCTKM CTOYHBIX BO» HCIOJIB3YIOTCA CIEAYIOLIUE
MH(OPMAIMOHHBIE TEXHOJIOTUHU:

» 3aHATUS KOMIIBIOTEPHOTO TECTUPOBAHMS.
» JleMOHCTpaIlMOHHBI MaTepHall TPUMEHCHHEM IPOCKTOpAa U MHTEPAKTHBHOM

JOCKH.

» Iporpammer nakera Microsoft Office

12. Onucanue MaTepHaIbLHO-TEXHHMYECKON 0a3bl, HeoOXoAMMOM  JJIsi
OCYIIeCTBJIEHHS 00Pa30BaTeJILHOI0 MPoLecca Mo AUCHUILITHHE.

B coorBerctBum ¢ tpeboBanusimu DPI'OC3+ kadenpa mmeer crneruaibHO
000pYIOBaHHYIO YUCOHYIO ayJAUTOPHUIO JIJIsl MPOBEJCHUS JICKITMOHHBIX 3aHITHH 10
MOTOKaM CTYJICHTOB, ITOMENICHUS ISl JIJAOOPATOPHBIX PabOT Ha TPYIIy CTYICHTOB
n3 12-14 dgenoBek W BCIIOMOTATENbHOE TOMEIICHHUE I XPAHEHUS XUMHUYCCKUX
PEaKTHBOB W TMPODUIAKTHUESCKOTO OOCITY)KMBAaHUS Y4EOHOTO W Y4eOHO-HAYIHOTO
000pyIOBaHUS.

[Tomemenne s JEKIMOHHBIX 3aHITHH YKOMIUIEKTOBAHO KOMIUICKTOM
ANICKTPONUTAHMS, CICIUATM3UPOBAHHON MeOenbl0 M OprcpencTBaMu  (JIOCKa
ayIUTOpHAsl JUIsl HamucaHus MeiloM H  (JomacTepoM, CToilka-kadeapa, cTona
JIEKTOpa, CTYJ-KPECcio, CTOJIbI ayJUTOpHBbIE NByXMecTHbie (I Ha KaXIbIX ABYX
CTYJIGHTOB), CTyJl ayauTOpHbIN (1 Ha KaKIOTO CTYAEHTA), a TaKXKE TEXHUUYECKUMU
cpencTBamMu oOy4eHHs (IKpaH HACTEHHBIA C 3JIEKTPONPUBOJOM M JTUCTAHIIMOHHBIM
yIpaBJICHUEM, MYJIbTUMEINA IPOEKTOP C HOYTOYKOM).

JlaGopaTopHble 3aHATUS MPOBOASTCS B  CIEHUATBLHO O00O0PYIOBAHHBIX
7abopaTopuAX C MPUMEHEHHEM HEOOXOJIUMBIX CPEJCTB 00yueHus (J1abopaTOpHOTO
obopynoBaHus, 00pas3oOB, HOPMATHUBHBIX M TEXHUYECKUX JOKYMEHTOB W T.IL.).
[Tomemenus 1ab0paTOPHBIX MPAKTUKYMOB YKOMIUICKTOBAHBI CIICIIMAIBHON y4eOHO-
nabopatopHoil MeOenblo (B TOM 4YHCJIE CTOJIAMHM C XHUMHYECKU CTOMKUMU
HOKPBITUAMH ), y4eOHO-HAyYHBIM 71a00paTOPHBIM 000pyOBaHUEM,
W3MEPUTEITLHBIMI TIPUOOpaAaMU W XUMUYECKOW TIIOCYIOH, B TIOJHOM Mepe
00€eCIIeunBaIOIIMMU BBITIOJTHEHUE TPEOOBAHUN TTPOTPAMMBI.

. Becnl ananmutnueckue Leki B1604, Pioneer.

. Beco rexnoxumuueckue Leki B5002.

. NoHOMEpBI B KOMILJIEKTE CO MITAaTUBAMH U 3JeKTpoaaMu «IkcrepT-001».
. Marautabie memanku LS220.

. Huctunnsarop A-10.

. Konopumetpsr dpotornekrpuueckue KOK-2, KOK-2MII, KOK-3.
. BeimpsimuTens

. AMniepmeTp

. BoibTmeTp

. Habop nabopatopHoii nocysl.

. HeobxommMbie peakTUBBI.
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