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Pabouasi mporpamMma JucIMIUIMHBl «TexHMKA 3alUThl OKPYXKAIOIIeH Cpeb»
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AHHOTaUMs padoyeil MPOrpaMMbl TUCHHUIIIHMHBI

JucunminHa «TexHuka 3amuThl OKPYKAKOMIEH CpPeAb» BXOAUT B 4acCTh,
dbopMupyeMyr0  yYacTHUKaMH  OOpa30BaTEJIbHBIX  OTHOIICHUM OIIOIT
OakanmaBpuata 1o HamparieHuto mnoaroroBku 18.03.02 - DuHepro- wu
pecypcocOeperaroiiye Mporecchl B XMMUYECKOHM TEXHOJOTUU, HEPTEXUMHH U
OMOTEXHOJIOTHUH.

JucruninHa peaim3yeTcs Ha XUMUYECKOM (Qakynbrere Kadempoit
HEOPraHUYECKOW XUMHUU U XUMUYECKON IKOJIOTUHU.

ConepxaHve AUCUUILIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C
CBEJICHUSIMU 00 OCHOBHBIX METOJIaX OYUCTKU, 00€3BPEKUBAHUSA, PEKyNEpalUd U
YTUIM3AIUN  KUIKUX, Ta3000pa3HbIX U TBEPHABIX OTXOJOB IPOU3BOJICTBA,
UCIIOJIb3YEMOM JIJISl ATOT0 000PY/I0BAHHH.

JuciunivHa HailelneHa Ha (OPMUPOBAHHUE CIEAYIONIMX KOMIETEHIMI
BBIMMYCKHHKA: podeccronanbabixX - [1K-3, ITK-5.

[IpenomaBanne MUCHUILIMHBI MPEAYCMATPUBAET IPOBEICHHUE CIICTYIOIINX
BUJIOB Y4YEOHBIX 3aHSATUN: JIEKIMH, JTA0OOPATOPHBIE 3aHITHS, CAMOCTOSATEIbHAs
pabora.

PaGouast mporpaMma JMCHMIUIMHBI — TpEeAyCMaTpUBaeT  IPOBEACHUE
CJIEIYIONIUX BUJOB KOHTPOJII YCIIEBAEMOCTH B (OpME - KOHTPOJIBHBIX PadoT,
KOJUIOKBUYMOB, U IMIPOMEXKYTOUYHBIN KOHTPOJb B (hOpME DK3aMEHa.

O0bemM gucrumavMHbl 4 3aYeTHBIX €OUMHHMIBL, B ToM uuciae 144
aKaJIeMUYECKHUX Jaca 10 BUJIaM y4eOHBIX 3aHATHI

YueOHbIC 3aHATHUS dopma
B TOM YHUCJIE: IIPOMEKYTOUYHON
% KonTaktHas pabora obyuaromuxcs ¢ npenojgasarenem | CPC, aTTecTalnuu
S o U3 HUX B TOM (3auer,
3 o g Jlexn | Jla6opat | Ipaxtua | KCP | koncynst | uncne | AuddepeHnupos
S uu OpHEIE ecKue anuu | OK3aM |  AHHBIH 3ader,
3aHATHS | 3aHATUA eH 9K3aMEH)
7 144| 72 18 54 72 9K3aMEeH




1. Ileau ocBOeHMSI TUCIUIIJIMHBI

lenb ocBoeHMS AMCHMIUIMHBI TeXHMKA 3alluThl OKpPYXKAKOIIEH Ccpeapl
COCTOMT B TOM, 4YTOOBI JOBECTH JO CTYACHTOB OCHOBHBIE CBEJICHHUS 10
WH)XEHEPHOMY O(OPMIICHUIO MPOIECCOB YTHIM3AIMU OTXOJOB MPOU3BOJCTBA U

HAy4YUTh MX HCIOJb30BaThb MPUOOPETEHHbIE 3HAHMS B  MPAKTHYECKOU
nestenbHOCcTH.  KOHEUHON  1enbio  SIBASETCSs  MOATOTOBKA  CHEIUAINCTA,
BIIQJICIONIETO MNPUHIMIIAMHM  anmnapaTypHoro ogOpMIJICHUS  IPOIIECCOB  TO

00€3BpEKUBAHUIO TEXHOJIOTMUECKUX BBIOPOCOB, METOAMKOW pacueTra OCHOBHBIX
anrapaToB U YMEIOIIETO OPTaHU30BbIBATh UX DKCILIyaTalMIO Ha IPOU3BOJCTBE.

2.Mecto nucuumiinnbl B cTpykrype OIIOII 6akanaBpuara

JucunmuinHa TexHHMKa 3alluThl OKPY)KAKOUIEM Cpeabl BXOAUT B YaCTh,
dbopmupyemMyr0o  ydyacTHUKaMu  oOpasoBatenbHbIX  oTHomeHuit — OIIOII
OakanmaBpuata 1o HampapieHuto mnoaroroBku 18.03.02 - DuHepro- wu
pecypcocbeperaronye Mporecchl B XUMHUYECKOW TEXHOJOTHUH, HepTeXuMuu u
OMOTEXHOJIOTHH.

N3ydenne Teopuu U NPAKTUKU TEXHHUKU 3alIUTHI OKPYKAIOLIEW Cpeabl
HAYMHAETCS TOCJE MPOXOXKIAEHUSA CTyJIeHTamMu Marepuana kypca «llpuknagnas
MexaHuka», «OO0mmas W HEOPraHUYeCKOW XUMHS», «AHAIUTUYECKAs XUMUS,
«IIpoueccsl u anmaparsl 3aIUTHl OKPYKAIOLIEH CPEABI».

3. Komnerenuuu ody4arwuerocsi, opMmupyemMbie B pe3yabTaTe 0CBOCHUS

AMCUMILIMHBI (IIepeYeHb IVIAHUPYEMBbIX Pe3y/JIbTAaTOB 00y4YeHHs).

Kon u Kon u HaumenoBanue | [liiaHupyembie pe3yJibTaThl IIpouenypa
HAHMEHOBaHUE | HHAMKATOpPA 00yueHust O0CBOEHUS
KOMIIeTEeHIHUH U3 | 10CTHKEHUS
onoI1 KOMIIeTeHIMH (8
coomeemcmauu ¢
ol1011
[1K-3. Cnocoben | I1K-3.1. o6ocHOBBIBaeT | 3HaeT: COBpEeMEHHbBIC YcrHbIH
000CHOBBIBAaTh KOHKPETHbIE JOCTHKEHUS B 00J1aCTH orpoc,
BBIOOD TEXHUYECKHE PEIICHUS | HAMIyYIINX JOCTYITHBIX MUCHbMEHHBIN
HAWTy4IIei npu pa3zpaboTke TEXHOJIOTHH YTUJIU3ALMHU OTXOJIOB | OMPOC
JIOCTYITHOM TEXHOJOTHUECKUX Ymeer: 000CHOBBEIBATH
TEXHOJIOTHH MPOLIECCOB C YUETOM KOHKPETHbBIE TEXHUUECKUE
YTUJIU3aluN HaWJIydIIel JOCTYITHOW | pemIeHus mpu pa3padoTKe
OTXOJIOB Ha TEXHOJIOTHH TEXHOJIOTHYECKUX MPOIIECCOB C
3aKpEIJICHHOU YTUJIU3alUA OTXOJ0B YYETOM HaWJIy4IlIed JOCTYIMHON
TEPPUTOPHH (B Ha 3aKPEIUICHHON TEXHOJIOTHH YTHJIM3AIMHA OTXO/I0B
OpTraHU3aITiH) TeppUTOpHUH (B Ha 3aKPETUICHHOW TEPPUTOPHH (B
OpraHu3aIim) OpraHu3aIim)
Baapgeer: HaBbikamMu BbIOOpa
HauJIy4dlen JOCTYITHOU
TEXHOJIOTHH YTHJIU3AIUA OTXO/I0B
JUTS TIPUHSATUS TEXHUIECKIX
peleHn i
[1K-3.2. BeiOupaer 3HAaeT: OCHOBHBIE METOIBI YcTHBIN
TEXHUUYECKHE CPEJICTBA | 00E3BpEKUBAHUS U YTHIN3ALUU orpoc,
Y TEXHOJIOTHH, MPOMBINUICHHBIX OTXO/IOB, MUCHhMEHHBIN




HaIpaBJIeHHBIC HA KOHCTPYKITUU 000PYTIOBaHHS 1 ompoc
MHHUMH3AIHAIO0 WHXCHEPHBIX COOPYKCHHM IS
AHTPOIIOTEHHOTO 00€3BpeKUBAHUS U YTHIIH3AIUN
BO3CHCTBUS HA MPOMBINIICHHBIX OTXO/I0B
OKPY’KaIOIIYIO Cpely ¢ | YMeeT: BBIOTHATh
Y4eTOM HAUTyUIIeH HEOOXOIMMBbIC TEXHUUYCCKHUE U
JIOCTYITHOW TEXHOJIOTHH | SKOHOMHUYECKHUE PACUETHI 110
YTHJIN3ALUA OTXO0I0B HCITOIB30BAHMIO TOW MIIU MHOM
Ha 3aKpETUICHHOU CXEMBI JJIs1 00€3BPEKUBAHUS
TEePPUTOPUU OTTACHBIX MTPOMBIIIIICHHBIX
BBEIOPOCOB
Buiajeer: HaBbIKaMU TI0 pacyeTam
anmapaToB IS MPAKTHYECKOU
JIEITEIIbHOCTH C LIEIbI0 OL[CHKHU
s exTuBHOCTH pabOTHI
IPOEKTHPYEMOTo 000pyIOBAHHUS
I1K-3.3. crmocoben 3HaeT: OCHOBEI Y CTHBIN
MPOEKTUPOBATH UH(OPMAIIMOHHBIX TEXHOJIOTHH, orpoc,
OTJICTIbHBIC Y3JIbI OCHOBHEBIE€ BO3MOKHOCTH U MMUCHEMEHHBIN
(ammapartsr) npaBuia paboThI ¢ oIpoc
TEXHOJIOTHH MIPOTrpaMMHBIMHU TTPOTYKTaMHU MTPH
YTHIIU3ALUN OTXO0JI0B penieHnn mpodeccnoHaIbHBIX
Ha 3aKPETUICHHOMN 3a71a4
TEPPUTOPUH C YMeeT: IPUMEHSITH POTPAMMHOE
HCIOJIb30BaHUEM obecrieueHne Mpu PEIICHUH 3a71a4
ABTOMATU3UPOBAHHBIX | OXPAHBI OKPYXKAIOIIEH cpebl
MPUKIIAIHBIX CUCTEM U | Biiajgeer: HaBbIKaMu pabOTHI CO
C Y4eTOM HAWIydlled | crenuaIbHBIMU IPOrpaMMaMu 110
JIOCTYITHOW TEXHOJIOTHH | TPOCKTUPOBAHUIO Y3JIOB U
YTUIU3AlNN anmnaparoB
[1K-5. Cocoben | IIK-5.1. yuacTByer B 3HaeT: TEOPETUYECKHUE OCHOBBI YcTHbI
OTIPEICIIATh MPOEKTUPOBAHUU OTACIbHBIX CTadui orpoc,
CTpaTeruu OTJEIBHBIX CTaIUMi TEXHOJIOTHYECKUX TPOIECCOB MMUCHEMEHHBIN
MOJICPHU3AIMU M | TEXHOJIOTHUECKUX OYMCTKH CTOYHBIX BOJ U orpoc
PEKOHCTPYKITUU MPOIIECCOB OYMCTKH nepepadoOTKU TEXHOTEHHBIX
TEXHOJOTMYECKHUX | CTOUHBIX BOJ U OTXOJIOB;
MIPOIIECCOB nepepadoTKu YMeeT: BHITIOTHATH PACYCThI
OYMCTKH TEXHOTCHHBIX OTXO/J0B | OCHOBHBIX pa3MEpPOB MAIlIUH U
CTOYHBIX BOJ U C HCIIOIL30BaHUEM amnmapaToB; PacCUNTHIBATh
nepepaboTKu COBpPEMEHHBIX ONTHMAJILHBIC PEKUMBI POIIECCOB
TEXHOIM€HHBIX nH(pOpPMaAITMOHHBIX ¥ TI010MpaTh HEOOXOAMMBIC IS
OTXOJI0B TEXHOJIOTHH ATOr0 MAalIMHBI U aNMaparkl.
Baaneer: meTomamu
OTpe/ieNIeHUs] ONITUMATHHBIX U
panroHATBHBIX TEXHOJOTUUECKHUX
PEKUMOB pabOTHI 000PYIOBAHHUS;
HaBBIKAMH pabOTHI CO
CHEIMAIbHBIMH MPOTPAMMAMHU.
I1K-5.2. onpexnensier 3HaeT: o01IME TPUHITUTIBI VY cTHBINI
CTpaTeruro pacdera U Ha3HAYCHUS orpoc,
MOJICpHM3AIINN U TEXHOJIOTHYECKUX MapaMeTPOB MMUCHEMEHHBIN
PEKOHCTPYKITUU MPOIIECCOB OYUCTKH CTOYHBIX BOJ | OMPOC
TEXHOJIOTHYECKHX 1 TIepepadOTKH TEXHOTECHHBIX




MIPOIIECCOB OYHUCTKU
CTOYHBIX BOJ U
nepepadoTKH

TCXHOI'CHHBIX OTXOA0B

OTXOJIOB M METO/IbI TO00Pa
MalllhuH 1 annapaTOB JUIA UX
peanu3anuu

YMmeer: onpenensaTb CTPaTEruio
MOJICPHU3AIIUN TEXHOJIOTHUECKHUX
HpOI_IeCCOB OYUCTKHU CTOYHBIX BOJ
U TIepepadOTKHU TEXHOTEHHBIX
OTXOJI0B

Bianeer: HaBbIKaMU
PEKOHCTPYKLIUU
TEXHOJIOTHYECKUX TPOIECCOB
OYUCTKU CTOYHBIX BOJ U
nepepadoTKHU TEXHOTEHHBIX
OTXOJI0B

4. O0beM, CTPYKTYpPA U COJiepP:KaHMe JUCHUIJINHBI.
4.1. O0beM TUCIHUILUIMHBI cocTaBiIAeT 4 3aueTHBIX eauHull, 144 akageMHU4eCcKux
YacoB.

4.2.

CtpykTypa JUCHUIUIUHBIL.

4.2.1. CtpykTypa JUCHUILIUHBI B O4HOM dhopme

Buabl yueOHo# padoThl, BRIKOYAS

CaMOCTOSITEJILHYIO padoTy @opMmbI
CTYJIEHTOB (B Yacax) TeKyIIero
Pa3nennl u TeMbl = qf E E KonTpo-t
2 = 2 ycneBaeMoCTH
Ne  |nucoMNIMHBI 3 2. ¥ om .
n/n (Mo MoayJisiM =y = E = 2 = g E =
5 = E=| &5 58 3 MPOMEKYTOYHO
S = =5 8= = g% i aTTecTanum
3 o) &z | = Z 8w 2
o = e T O« =
Monyinb 1. OCHOBHBIE TOHATHS JIEKTPOXUMUYECKON TEXHOJIOTUU
1 TexHosorus OUUCTKU
ra30BbIX BRIOPOCOB OT 7 2 3 3 VYcTHBIH onpoc
a’po30ien
2 Ouncrtka ra3oBbIX | 7
BBIOPOCOB  OT  JAMOKCHJA 2 9 3 YcTHBIN onpoc
CEpbI M OT OKCHJIOB a30Ta
3 Ouncrka ra30BbIX
BEIOPOCOB ~ OT  OKCHJIOB
yriaepoaa, OT TajJoreHoB Hu | [ 2 9 3 YcTHBIN onpoc
UX COCIUHCHHMH, oT
JETYIHX OpPraHUYECKUX
COCIMHEHUH U PTYTH
Hmozo no mooynio 1: 7 6 21 9 Konnoksuym
Monyinb 2. MeToJ1bl OUMCTKH CTOYHBIX BOJ]
1 Ouncrka CTOYHBIX BOm | 7 2 6 2 VYcTHBIH ompoc
MEXaHHUYECKUMU METOJIaMU
2 Ouncrka CTOYHBIX BOm | 7 2 9 2 VYcTHBIH ompoc
XUMHUYECKHUMH METOJIaMU
3 Ouncrka CTOYHBIX  BOJI
(U3UKO-XUMUYECKUMH 7 2 9 2 YcTHBIN onpoc
METOJIaMHU.




Hmozo no mooynro 2: | 7] 6 | | 24 | | 6 | KomiokBuym

Monyib 3. OCHOBHBIE IEKTPOXUMHUUYECKNE IPOU3BOACTBA

1 buoxumuueckass  oumctka | 7 2 3 10 VYcTHBIH onpoc
CTOYHBIX BOJI

2 TexHomorust pekyneparuu | 7
TBEP/BIX IPOMBILIICHHBIX U 4 6 11 VYeTHbII onpoc
OBITOBBIX OTXOJIOB
Hmozo no mooynio 3: 7 6 9 21 Konnoksuym
Monyins 4. [ToaroroBka Kk 3K3aMeHy
IToaroToBka K 3K3aMeHY 7 36 DK3aMeH
Umoeo no mooynio 4: 6 36 DK3aMeH
HUTOI'O: 18 54 72 DK3aMeH

4.3. Conep:xanue JTUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam).

4.3.1. ConeprxxkaHue JIEeKIIMOHHBIX 3AHATHI 110 JTUCHUILTHHE.

Moayas 1. MeToabl 04MCTKH ra30BbIX BLIOPOCOB

Tema 1. TexHoJ10rMsl OYUCTKH OTXOASIIIAX ra3oB OT ajpo3oJeii. CocTas
U CBOICTBa MbUIM. AmNmnapaTrypa, TEXHOJIOTMUYECKHE CXEMbl YCTAHOBOK U paboune
napaMeTpbl  TMPOIECCOB  MbUIeynaBiauBaHus. [lplieocaguTenbHble  KaMephl,
WHEPIIUOHHBIC THIICYJIOBUTENH, TUKIOHBI, (PUIBTPHI, SJIEKTPOPUIBTPHI, MOKpbHIC
NbUICYJIOBUTENN (TIOJIbIE, HAcaJ04yHbIe, LEHTPOOEKHbIE CKpPyOOephl, IEHHbIC
NBUICYJIOBUTEINN). Y CTPOICTBA Ui yIaBIMBaHUs TyMaHoOB. Pexyneparus nbuiy.

Tema 2. Oumcrka ra3oB OT JHOKCHAA cepbl U OT OKCHIAOB a30Ta.
Teopernyeckne OCHOBBI mpolecca aOCOpOIMU. YpaBHEHHE MaTEPHAIBHOTO
Oananca mpoiiecca abcopoumu. Koncrpykiuu abcopobepoB. CxeMbl yCTaHOBOK U
TEXHOJIOTUSI ~ OYHUCTKH  Ta30B  OT JHOKCHAA Cepbl  aOCOPOITMOHHBIMU
(M3BECTHSKOBBIM, U3BECTKOBBIM, aMMHaYHbIMH, MarHe3uTOBBIM, c
HCIIOJIb30BAaHUEM B KadecTBE aOCOpOEHTa MOPCKOW BOJIbI), aICcOPOIMOHHBIMU (C
WCIIOJB30BaHUEM OKCHUJIOB METAJJIOB, aKTUBHBIX YyTried, CUJIMKarejaeu, 1eoIUTOB)
MeTogaMu. Mepbl TPeAoTBpAIlleHUsT BHIOPOCOB OKCHUIOB a30Ta C OTXOASIIUMU
razamu. TeXHOJIOrMsi OYMCTKA Ta30B OT OKCHJOB a30Ta a0COpOIMOHHBIMH,
a7COPOIIMOHHBIMU U KaTaTUTUYECKUMU METOJIAMH.

Tema 3. OumcTka ra3oBbIX BBIOPOCOB OT OKCHJIOB YIJIEpoaa, OT
rajoreHoB 4 X coequHeHuii. OUuncTKa ra3oBbIX BLIOPOCOB OT NMAPOB JIETY4YHUX
OpPraHn4YecKux pacrBoputesei, pryru. [IpuHIMNUATbEHBIE CXEMBbl U3BJICUYCHUS
JUOKCUJA  yriepoja aOCOpOLUMOHHBIMM  MeTojamH  (TIOTJIONIEHHWE  BOJIOM,
pacTBOpamMu 3TaHOJAMHUHOB). TexHonorusi aOCOPOIMOHHOW OYHCTKH Ta30BbIX
BBIOPOCOB OT OKCHJA yriiepojaa (MOTJIOIMIEHHE METHO-aMMHUAYHBIMU PACTBOPAMH,
OpPOMBIBKA  JKMAKUM  a30ToM). OuucTKa  rajoreHcojAepalux  ra3oB
a0COpOIIMOHHBIMU U TBEPA0(a3HBIMU METOIAMH.

TexHO0THs OYUCTKHU Ta30BbIX BHIOPOCOB OT MAPOB OPraHMYECKUX BEIIECTB
a7COpOLIMOHHBIMHA, TEPMUUYECKUMU MeETOJaMU (KATAIUTHUYECKOE JI0KUTAHUE,
BBICOKOTEMIIEPATYpHOE  CXKHUIaHue). TeXHOJOrusi W3BICUEHUS PTYTH U3
OTXOJISIIIIUX Ta30B a0COPOIMOHHBIMU U aJICOPOITMOHHBIMA METOTaMH.

Moayab 2. MeToabl 0UMCTKH CTOYHBIX BOJ

Tema 4. QuncTKa CTOYHBIX BOJ MeXaHM4YeCKMMHU MeToaamMu. CBoiicTBa
CTOYHBIX BOJA. YJajJeHUE TMpUMeced OTCTauBaHMEM B  IIE€CKOJIOBKAaX,




TOPU30HTAIBHBIX, PAUATBHBIX, BEPTUKAIBHBIX OTCTOMHUKAX. Y JaJI€HUE TBEPbIX
Y KUJKHUX BEIIECTB U3 CTOUYHBIX BOJ B HAIIOPHBIX U OTKPBITHIX TUAPOLIMKIOHAX.

Tema 5. OuncTKAa CTOYHBIX BOJA XMMHUYECKHMHM MeETOJAMH. Y CTaHOBKU
JUIS. HEUTpaNIU3allMi CTOYHBIX BOJA. PeareHThl i HelTpanu3auuu. O4ncTKa BOJ
OKHUCJICHUEM 3arps3HSIOMUX BemecTB. OKHUCIEHHE Ta3000pa3HbIM  XJIOPOM,
MEPOKCHUJIOM BOAOPOAA, NMHUPOJIIO3UTOM, KHUCIOPOJIOM BO31yXa, 030HOM. (Cxema
OYMCTKHU CTOYHBIX BOJI XJIOpUpOBaHUEM. OUMCTKA CTOYHBIX BOJI BOCCTAHOBJIEHUEM,
XapaKTepUCTHKa BOocCTaHOBUTENEH. CXeMa OUMCTKH CTOYHBIX BOJI OT COEUHEHHUI
xpoma.

Tema 6. OumcTKa CTOYHBIX BOA (PU3MKO-XMMHUYECKHUMH MeETOJAAMH.
OuncTKa CTOYHBIX BOJ  amcopOmmeir. ACOpOIMOHHBIE  YCTAHOBKH  C
HETOJBUKHBIM, JIBUKYIIIUMCS U MCEBIO0KIKEHHBIM CIIOEM ajicopOoeHTa. OuncTka
CTOYHBIX BOJ MOHHBIM OOMEHOM. BUIBI MOHWUTOB, WCIONB3YEMBIX NJISI OYUCTKU
CTOYHBIX BOJ. Perenepanus HOHUTOB. [IpMepsl OYMCTKU CTOYHBIX BOJ OT HOHOB
TSOKEIBIX MeTauioB. OYHCTKAa CTOYHBIX BOJ METOJAaMHU HamopHOM (ioTaruw,
GdroTanueil ¢ MEXaHMYECKUM JIHUCIIEPrUPOBAHUEM BO3JyXa, C MoJayell BO3Ayxa
yepe3 nopuctele Marepuanabl. O4YMCTKAa CTOYHBIX BOJ ~ KOAryjJasinuen u
bnokynsuuen. Baxnelme koaryasHThl U GIOKYISHTBL. CXeMbl YCTAaHOBOK JIJIst
npoBefieHusT  koaryjasuuu. OUYHMCTKa CTOYHBIX BOJ  AJIEKTPOXUMHUUYECKUMU
METOJIAMU: AHOIHBIM OKHCJICHUEM, KaTOJAHBIM BOCCTaHOBJICHUEM,
eKTpodIIoTaIIEH, STEKTPOKOATYIISAIIUEH, DIIEKTPOIUAT3OM.

Moaynabs 3. buoxumuyeckasi ouMcTka. TexHoJiorus pekynepanuu
TBEP/bIX NPOMBIILJIEHHBIX U OBITOBBIX 0TX0/I0B

Tema /. buoxmmuyeckasi OYHCTKAa CTOYHBIX BoOJA. buoxmmmueckuit
nokasaresib. CocTaB akTUBHOTO HMJIa U OWoIIeHKU. Bunbl asporenkoB. OuncTka B
a’poreHkax. O4uncTka B OMopuiIbTpax.

Tema 8. TexHosorusi pexkynepamud TBepPAbIX NPOMBIILUIEHHBIX H
ObITOBBIX 0TX0A0B. Knnaccudukaius n maciradbl 00pazoBanust oTxoA0B. O01ue
METOJbI MEepPepabOTKU TBEPABIX OTXOJIOB. TE€XHOJOTUs OINepanuil ApoOIeHUs u
U3MENIbYCHUsA, KIacCU(UKAUU U COPTUPOBKHU, OKYCKOBBIBAHMS JIHCIIEPCHBIX
MaTeprUaJIOB (rpanynupoBaHus, OpUKETHPOBaHUS, arJIoMepaLyH),
rPaBUTAIIMOHHOTO (OTCaJKa, KOHIEHTPUPOBAHHE U pA3ACICHUE B TKEIbIX
cpedax), MarHUTHOTO U 3JEKTPUUYECKOro OOOramieHusi TBEPJbIX OTXOJIOB.
[Tomuronst THO.

4.3.2. Cooeprcanue n1a0OOpamopHO-NPAKMUUECKUX  3AHAMUI  NO
oucyuniuHe.

Moayasb 1. MeToabl 04YMCTKH Ira30BbIX BHIOPOCOB

Tema 1. TexH0JIOTHSA OYMCTKH OTXOASIIIAX Ta30B 0T a’po30Jiei. Pacuer
arrapaToB CyXOu OYMCTKHU. Pacuer neuieocaauTenbHON KaMepPhbI

Tema 2. QuncTKa ra3oB oT JHOKCHAA CepPbl U OT OKCHAOB a30Ta. Pacuer
mporecca a0COpOIMOHHOW H  aACOPOIMOHHOW OYMCTKA Ta30BBIX BBHIOPOCOB.
OuyucTKa ra30BbIX BEIOPOCOB OT AMOKCHA CEPhI COPOIIMOHHBIMU METOIAMH.

Tema 3. OumcTka ra3oBbIX BBIOPOCOB OT OKCHIOB YIJIepoaa, OT
rajioreHoB U UX coequHeHuil. OUnCcTKa ra3oBbIX BLIOPOCOB OT NMAPOB JIETY4YHUX



OpraHuveckux pacrBopuTesieii, ptyrH. OUYHCTKAa Ta30BBIX BBIOPOCOB OT
JUOKCHUJIA YIJIEPO/Ia C UCIIOJIb30BAaHUEM IIEJTOUYHBIX CTOYHBIX BOJ.
MoayJsb 2. MeToabl 0UMCTKH CTOYHBIX BO/I
Tema 4. QuucTKa CTOYHBIX BOJ MeXaHW4YECKHMMHM MeToaamu. Pacuer
nokasaresyieid 000poTHOTO BOJIOCHAOKeH . PacueT OTCTOMHUKOB.
Tema 5. QOuucTKa CTOYHBIX BOJ XMMHYECKHUMH MeTodamMM. PeareHtHas
OYMCTKA CTOYHBIX BOJI OT HOHOB TSXKEJIBIX METAJLIOB.
MoayJb 4. OQuncTKa CTOYHBIX BOJ (PU3HKO-XMMUYECKUMH METOAAMM
Tema 6. OumcTKa CTOYHBIX BOA (PU3MKO-XMMHYECKHUMH METOJAAMH.
O4nCcTKa TPOMBINIIEHHBIX CTOYHBIX BOJ OT MEIW HMOHHBIM OOMeHOM. OumcTKa
CTOYHBIX BOJI OT HOHOB JKeje3a ajncopOrmed. DU3NKO-XUMUYECKUE METObI
OYKCTKH CTOYHBIX BO/I.
Moaynabs 3. buoxumuyeckasi oumcTka. TexHoJiorus pexkynepanuu
TBEPAbIX NPOMBIILJICHHBIX U OBITOBBIX 0TX0/10B
Tema 7. buoxummuuyeckasi OYHMCTKA CTOYHBLIX BOA. AdpoOHas u
aHa’poOHast OMOJIOTHYECKAsi OUMCTKA.
Tema 8. TexHoJsiorusi pexynepanuud TBePAbIX NPOMBIILJIEHHBIX H
OBITOBBIX 0TX010B. PacueT nonurona THO.

5. O0pa3oBaTtejibHbIE€ TEXHOJIOTHH

Pexomenmyembie 00pa3zoBaTeIbHbIC TEXHOIOTUHU:

- Ha JIEKIUAX IO BCEM pas3lielaM HCIOJIb3YeTCsl JI€MOHCTPATUBHBIN
MaTtepuall B BUAE NPE3CHTALINII;

- pacyeTHoO-Tpaduueckue paboThI BBITTOJTHSIFOTCS CTyJI€eHTaMu
CaMOCTOSITEIILHO MO KOHTPOJIEM U C KOHCYJIbTallMEN MPEToJaBaTes.

B Xxome OCBOEHHMS JUCHUIUIMHBI MPEIyCMAaTPUBAETCS IMPUMEHEHUE
CIEAYIOIIUX aKTUBHBIX METOJIOB OOyUCHMUS:

- BeimonHenue 1abopaTopHBIX padOT C 3JIEMEHTaMU UCCIIEIOBAHMUS.

- OT4eTHbIE 3aHATHUSA 110 pa3aenaMm "MeTobl OUUCTKU ra30BbIX BEIOPOCOB" U
"MeToabl OUMCTKHA CTOYHEIX BOJ .

VY nenwHbIN BeC 3aHATHI, MPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax (JICKIHUsI-
oecena, JEKIUA-TUCKYCCHS, JIEKIUA-KOHCYJIbTALUS, MPOOIeMHas JEKIIUS, JISKIUs-
BU3yaJIM3allMs, JIEKIUS C 3aJIAHUPOBAHHBIMU OITMOKAMU), ONPEIeNIIeTCS TJIaBHON
1enblo (Muccuen) mporpaMmbl, OCOOCHHOCTHIO KOHTHHIEHTA OOYy4YaloIIMXCAd U
CoJIepKaHUEM KOHKPETHBIX IUCUMIUIMH, U B IIEJIOM B Y4eOHOM Tipolecce Mo
JAHHOW IUCUHWIUIMHE OHU JOJDKHBI COCTAaBJSATh HE MEHee 14 4acoB ayJIUTOPHBIX
3aHATAN. [Ipyn YTeHMM NAaHHOrO Kypca NPUMEHSIIOTCS TaKue BUIbI JEKLHM, Kak
BBOJIHAsA, JEKIMsI-UHPOpMalus, o030pHas, MpoOJjeMHasi, JEKIUsS-BU3yaIn3aIusl.
3aHATHUS JTEKIMOHHOTO TUIA COCTaBIIAIOT 36% ayauTOPHBIX 3aHSTHI.

Jlnst artecTanuu CTYJIEHTOB MO KaXXIOMy MOJYJIIO JOKHBI MPOBOAUTHCS
KOHTPOJIbHBIE PaboThl. B KadyecTBE WTOTOBOTO KOHTPOJIS TPOBOIAUTCS 3a4eT U
AK3aMEH.

6. Y4eOHO-MeTOAUYECKOE O0ecTedeHre CAMOCTOATeIbHOM padoThl CTY/AEHTOB.
6.1. Buzpl 1 mopsAI0K BBIMOJTHEHUS CAMOCTOSITEILHON paOOThI



N3ydyeHne pekOMEHJ0BAHHOM JTUTEPATYPHI.

[Touck B MHTEpHETE JOTOJIHUTEIBHOTO MaTepuaia
[ToaroroBka kK oTyeTaM Io JabopaTopHEIM paboTam.
Pelnienne s3KkCrepuMeHTaIbHBIX U PACYETHBIX 3a/]a4.
[ToaroToBKa K KOJUIOKBUYMY.

IToaroroBka K S5K3aMeHy.

onkowdrE

Ne Bung camocrosteapHON Bun xoHTpONs YyeOHO-MeTOUY.
paboThI obecrieueHne
1. | IloaroroBka K oT4eTaM I10 [IpoBepka BbImosiHeHUs pacueToB, | Cm. pazaenst 7.3, 8, 9
nabopaTopHBIM paboTam odopmiieHUs pabOTHI B JAHHOTO JJOKYMEHTA.

71a00paTOPHOM XypHAJIE U
MPOPabOTKH BOMPOCOB K TEKYIIIEH
TEME N0 PEKOMEHI0BaHHOM

JUTEpaType.
2. | Pemenue skcniepuMeHTaIbHBIX | [IpoBepka JoManIHUX 3a1aHUH. Cwm. pasgensr 7.3, 8, 9
M pacyeTHBIX 3a7a4 JTAHHOTO JIOKYMEHTA.
3. | [lonroroBka k kommokBuymMy | IlpomexxyrouHas arrectanus B Cwm. pasgensr 7.3, 8, 9
(hopme KOHTPOIBHOM padOTHI. JTAHHOTO JJOKYMEHTA.
4. | IloaroroBka K 7K3aMeHY. KoMnbroTepHOe TECTHpOBaHUE CwMm. pasgensr 7.3, 8, 9
WM ONPOC TI0 3K3aMEHAMOHHBIM | TAHHOTO JIOKYMEHTA.
ouneram

1. Texkyuiuii KOHTPOJIb: TOATOTOBKA K OTYETaM I10 JJA0OPATOPHBIM paboTaM.
2. Tekymui KOHTPOJIb: PEIICHHE SKCIEPUMEHTAIBHBIX H PACUETHBIX 3a]1a4.
3. IIpomexyTouHas aTTecTanus B GopMe KOHTPOJIbHON pabOTHI.

Texywuti Koumponb YCHEBAEMOCTH OCYIIECTBIIIETCS HENPEPBIBHO, Ha
NPOTSKEHHH Bcero Kypca. IIpexnae Bcero, 3TO YCTHBIM ONpoc MO  XOAY
7a00paTOPHBIX  3aHSTHM, BBIMOJHAEMBIA JJIS OMNEPATUBHOW aKTUBHU3AIUU
BHUMAaHUS CTYJICHTOB M OLIEHKH HUX YPOBHSI BOCHPUSATHS. Pe3ylbTarhl yCTHOIO
OMpoca YYMTHIBAIOTCS MpU BHIOOPE HWHIUBUIYAIbHBIX 3aJad JJisl PELICHUS.
Kaxnyio  Hememo  OCYLIECTBISIETCS  IPOBEPKA  BHIMIOJHEHHUS  PacyeToB,
odopmiieHHsT pabOTHI B Ta00OPATOPHOM KypHAJIE.

LIpomescymounwiti KOHmpoab TPOBOAUTCS B (hOpME KOHTPOJIBHOU paboOThI, B
KOTOPOH coliepKaTcsi TEOPETUUECKUE BOIIPOCHI U 3aJa4H.

HUmoeoewiti konmpob TPOBOJUTCS JIMOO B BUJIE YCTHOTO 3K3aMeHa, JU00 B
dbopme TecTUpOBaHMUSL.

OneHka «OTJIINYHOY» CTABUTCS 32 YBEPEHHOE BJIaJCHUE MaTEPUAIIOM Kypca.

OrneHka «XOpoIlo» CTaBUTCS MPU TIOJHOM BBITIOJIHEHUH TPEOOBaHUN K
IIPOXO0’KJICHUIO Kypca U YMEHUU OPUEHTUPOBATHCS B U3YUYEHHOM MaTepurale.

OueHKa «yJIOBJIIETBOPUTENIBHO» CTABUTCS MPU JOCTATOYHOM BBINOJHEHUU
TpeOOBaHUI K MPOXOXKICHUIO Kypca M BJIQJCHUM KOHKPETHBIMH 3HAHUSIMH TIO
porpamme Kypca.

OneHka  «HEYJIOBJIETBOPUTEIBLHO»  CTaBUTCA, €cld  TpeOoBaHUA K
IIPOXOXKJICHUIO Kypca HE BBINOJHEHBl U CTYJEHT HE MOXET MOKa3aTh BIIAJICHHUE
MaTepHaJIOM.




7. ®OHA OLEHOYHBLIX CPeICTB [JIA TMPOBeJeHUs] TeKYllero KOHTPOJIs
yCIIeBAeMOCTH, TMPOMEXKYTOUHOH AaTTeCTAllMH TO0 HMTOraM  OCBOEHHs
JMCHHUILINHDI.

7.1. TunoBble KOHTPOJIbHBIE 3aTIaHUSA

1.

KoHTpoJibHBIE BONIPOCHI
AHTpONOreHHOE 3arpsA3HEeHNuEe aTMOCHEPHI.

2. Knaccudukaius MICTOYHUKOB 3arpsi3HEHUH BO3IYIITHOTO MPOCTPAHCTBA

3.
4.
S.

Krnaccudukanus BpeAHbIX BHIOPOCOB
MeTo bl 0OUHCTKH ra30BBIX BEIOPOCOB.
CBoiicTBa NbLIN.

6. OuncTka ra3oB B MBUICOCAJAUTENIBHBIX Kamepax. Pacder mbuieocaauTebHON
KaMepBhl.

7.

8.

9.
10.
11.
12,
13.
14,
15.
16.

17.
18.
19.

OuncTka ra3zoB B MHEPUUOHHBIX MBLICYJIOBUTEIAX
OudncTka ra3oB B IUKJIOHaX. PacyeT muKkioHa.

Oumnctka ra3zoB B GpuibTpax

OuncTka ra3oB B AMEKTPOPHUIBTPaX

Ouuctka ra3oB B ckpy0Oepax

OurcTKa ra30B B IEHHOM MbUICYJIOBUTENIE

YcerpoiicTBa i ylnaBIvMBaHUS TYMaHOB.

Pexynepanus nsuien.

OumncTKa ra30B OT JUOKCUA CEPbl aMMUAYHBIMA METOJAMU

Ouncrka ra3oB OT JUOKCHIAAa CCPbl HM3BCCTKOBBIM MW H3BCCTHAKOBLIM
MCTOJaMM.

OuucTka ra3oB OT JUOKCUJIA CEPBl MAarHE3UTOBBIM METOJIOM
OuncTKa ra3oB OT JUOKCHIA CEPBI afcopOIueit
OuncTKa ra30BBIX BEHIOPOCOB OT OKCUJIOB a30Ta abcopOIueit

KaTaJIuTU4YCCKHUM

20. Ounctka Ta30BBIX BBIOPOCOB OT OKCHAOB  a30Ta
BOCCTaHOBJICHUEM
21. OuncTKa OT TMOKCUAA CEPHl U OKCHJIOB a30Ta KapOaMHUIHBIM METOAOM

22.
23.
24,
25.
26.
217,
28.
29.

31.
32,
33.
34,
35.

Teopernyeckre 0CHOBBI TIporiecca adbcopOITny.
KoHctpykuuun abcopOepos.

Teopernyeckre OCHOBBI TIpoIIecca aICOpOITUN.
OCHOBHBIE TUIIBI POMBIIIUICHHBIX aJICOPOCHTOB.
OuncTka ra30BbIX BEIOPOCOB OT TOpa M €r0 COSAUHESHUM
OuncTka ra30BbIX BEIOPOCOB OT XJIOpa, XJIOPOBOIOPO/Ia
OuncTka ra30BbIX BEIOPOCOB OT JAUOKCHIA yTiepoaa

OuncTKa ra3oBbIX BBHIOPOCOB OT OKCHa yriepoja (pusmyeckoi abcopOiueit
KUIKAM a30TOM
30. Ounctka ra3oBBIX BBIOPOCOB OT OKCHAA YIJIEpoJa MeIHO-aMMHUAYHBIM
METOJIOM.

Karanutrueckas 09uCcTKa ra30B OT OPraHUICCKUX BEIIESCTB
YcerpoiicTBo ancopOepoB.

VY n1aBiiMBaHWE TTAPOB OPTAHHYECKUX BEIIECTB

TexXHOJIOTHS U3BJICYCHUS PTYTH U3 OTXOISIIUX ra30B
Butbl MPOMBITITIEHHBIX CTOYHBIX BOJI.



36. MeToIpl OYUCTKH CTOYHBIX BOJI.

37. CuctemMbl 000POTHOTO BOJIOCHAOKEHHUS.

38. CBoiicTBa CTOYHBIX BOJ. PacyeT OTCTOMHUKOB

39. OuncTKa CTOYHBIX BOJ OTCTAUBAHUEM

40. O4nCTKa CTOYHBIX BOJI B OTKPBITOM THJPOLIMKIOHE

41. O4nuCcTKa CTOYHBIX BOJI B HAIOPHOM THIPOIMKIIOHE

42. O4nCcTKa CTOYHBIX BOJI HEUTpaIU3aIluei.

43. OuncTKa CTOUYHBIX BOJI OKHUCIICHHEM XJIOPOM

44, OuyncTKa CTOYHBIX BOJI OKHUCIICHUEM 030HOM

45. OuyncTKa CTOYHBIX BOJI OKHMCIICHUEM MEPOKCHJIOM BOAOPO/Ia

46. O4nCTKa CTOYHBIX BOJI BOCCTAHOBJICHUEM.

47. MeToapl TEPMHUUYECKOT0 00€3BpEIKUBAHUS.

48. KoHIIeHTpUpOBaHUE CTOYHBIX BOJ] B BHITIAPHBIX YCTAHOBKAX.
49. OuncTKa BBIMOPOXMBAHUEM U KPHUCTaUTH3AITUCH.

50. TepMOOKHCIUTETBHBIC METOIBI 00C3BPEIKUBAHMS CTOYHBIX BOJI.
51. TpeboBanus k agcopoeHTam

52. AncopOIMOHHBIC YCTAaHOBKH

53. OuncTKa CTOYHBIX BOJ HMOHHBIM OOMEHOM.

54. OuucTKa CTOYHBIX BOJ METOAOM HANOPHOU (pyroTanuun

55. OuncTKa CTOYHBIX BOJ (JIOTALMEH € MEXAaHUYECKUM JUCIEPTUPOBAHUEM
BO3/IyXa

56. OuncTKka CTOYHBIX BOJ (QuioTalMell ¢ Mojaadei BO3jayXa dYepe3 IOPUCTHIC
MaTepuaIbl.

57. O4nuCTKa CTOYHBIX BOJI KOATYJISIITUEH U (PIIOKYJIAIUEH.

58. OuncTKa CTOYHBIX BOJI aHOHBIM OKHUCIICHUEM, KaTOJHBIM BOCCTAHOBJICHHEM
59. OuncTka CTOUYHBIX BOJI AMEKTpodIioTaIuein

60. OuncTKa CTOUHBIX BOJI AJNEKTPOKOATYIIALINEH

61. OuncTKa CTOYHBIX BOJI AIEKTPOIUATH3OM.

62. Knaccudukarus u macmtadbbl 00pa3oBaHHs OTXOAOB.

63. JIlpobnenne oTX010B

64. VI3aMenbpueHHE OTXOI0B

65. Knaccudukarus 1 cOpTUpOBKaA OTXO/IOB

66. OxycKOBBIBaHHE AUCIIEPCHBIX MAaTEPHAJIOB.

67. Metobl o0oraiieHus MaTepuajioB

TecTOBBIE 3a1aHUS
1. A»po3zomnm, coaeprKalie KaneiabKy )XHAKOCTH pazMepoM 0,3 - 5 MKM - 3TO:

a) MBI, 0) TymMaHBl, B) JIBIMBI.

2. CKJIOHHOCTb YacTHI] K CIIUMAeMOCTH OMPEACIISIOT UX:

a) are3MOHHBIC CBOMCTBA 0) aOpa3uBHOCTB,
B) CMauyMBaEeMOCTh T') IUCTIEPCHOCTb.

3. 3anmoBblii BEIOpOC:

a) 9TO BBIOPOC, MOCTYMAIOUINK B aTMOc(epy depe3 CrieHaIbHO COOPY>KEHHBIE ra30X0Abl, BO3AYXOBOIbI,
TpYOBHI,

0) 3T0 BBIOpOC, MOCTYMAIOIIKI B aTMOC(epy B BHJIC HEHANPaBJIEHHBIX TIOTOKOB ra3a B pe3yJbTaTe
HapyLIEeHNs TEPMETUYHOCTH 000PYAOBaHHS, OTCYTCTBHUS HIIM HEYJOBJIETBOPUTEILHOMN paboThI
000pyIOBaHUs 110 OTCOCY ra3a B MECTax 3arpy3KH, BRITPY3KH M XpaHEHUs MPOTyKTa,

B) 3TO BBIOpPOC, B pe3yJIbTaTe KOTOPOTO 32 KOPOTKHUH MPOMEKYTOK BPEMEHH B BO3IyX BBIJEIAETCS



00J1b110€ KOJIMYECTBO BPETHBIX BEILECTB.

4. Ilpu ocaxieHUHU Ha 3JIEKTPOJE MTHOBEHHO Pa3psDKAIOTCS:

a) Hu3KkooMHbIe meutH ¢ p<10* Om « M 6) meumn ¢ p = 10° — 10" Omecy,

B) meumH ¢ p=10"" — 10" Om » cm.

5. Kakoi MexaHU3M OCaXXIE€HUS HCIIOJIB30BaH B IBIICYJIOBUTEIBHBIX KAMEPaX:

a) TpaBUTAITMOHBINA 0) MHEePIIMOHHBIN B) IIEHTPOOCKHBIH.

6. VlcrouyHMKH IPOU3BOJACTBEHHBIX 3arPSA3HEHUH BO3AYIIHOTO MPOCTPAHCTBA Pa3iENAIOT IO MECTY
PacIooxKeHUs Ha:

a) TeXHOJIOIMYECKUE, BEHTHIIALIMOHHbIE 0) He3aTEHEHHbIE; 3aTCHEHHbIE, Ha3€MHBIE;
B) TOUEYHBIC, TNHEHHBIE;

I') HETIPEPBIBHOTO U NMEPUOIUIECKOTO ACHCTBHS, MTHOBEHHBIE U 3aJIIIOBBIE.

7. Xopo1io ynaBIMBarOTCs B 31EKTPODUIBTpE:

a) Hu3KooMHbIe meutH ¢ p<10* Om « cM 6) meumn ¢ p = 10° — 10" Omecy,

B) meutu ¢ p=10"" — 10" Om » cm.

8. Kakoif MexaHN3M OCaXJIE€HUS HCIIOIb30BAH B LIUKIIOHAX!

a) TpaBUTAIMOHHBINA 0) MHEePITMOHHBIN B) IIEHTPOOCKHBIMN.
9. McTOUHNKY MTPOU3BOACTBEHHBIX 3arpsA3HEHUI BO3IYIIIHOTO [IPOCTPAHCTBA Pa3ACisIiOT IO
reoMeTpHUYCeCKOl hopme Ha:

a) TeXHOJIOTMYECKHUE, BEHTHIIALIMOHHbIE 0) He3aTeHEHHbIE; 3aTCHEHHbIE; Ha3€MHBIE;
B) TOUEYHBIE, TUHEHHBIE

10. Ha snexTpoae 0Opa3yroT MOPUCTBIH N30IUPYIOLINHA CIIOH:

a) H3kooMHbIe meuTH ¢ p<10* Om * M 6) msutw ¢ p = 10* - 10" Omecm,

B) meumu ¢ p=10" - 10" Om » cm.

11. K cyxuM MeXaHHYECKHM BUICYIOBUTEISIM OTHOCSTCS:

a) IpIIeocaTUTENbHAS KaMepa 0)ckpy0Oep  B) IICHHBIN TBIICYIOBUTEIb
12. McTOYHMKH TPOU3BOICTBEHHBIX 3arpsI3HEHUH BO3AYITHOTO TIPOCTPAHCTBA PA3IEIISIOT 110 PEKUMY
paboThI Ha:

a) TEXHOJIOTHYECKUE, BEHTWIISIINOHHEIE;

0) HEe3aTCHEHHBIC; 3aTCHCHHBIC; Ha3EMHEIE;

B) TOYCUHBIC, JINHEHHbIE;

T') HEMPEPHIBHOTO U MIEPUOAUYECKOTO JICHCTBHS, MTHOBEHHBIE U 3aJITIOBEIE.

13. Xnopua HaTpusi OTHOCUTCS K:

a) TUAPOPUIBLHBIM MaTepraiam 0) TuApoGoOHBIM MaTepraliam,

B) a0COMOTHO TUAPO(HOOHEIM.

14. T'a3 BpamaeTcst BHyTpH armapara, JBUrasich CBEpXy BHHU3, a 3aT€M JBIKETCS BBEpX. UaCTHIIBI TTBLIN
0TOpachIBAIOTCS LIEHTPOOCIKHOM CHIIOHN K CcTeHKe. L[eHTpoOekHOE YCKOPEHHE B HECKOJIBKO COT, a TO U
THICSIYY pa3 OoJIbIle YCKOPEHUS CHIIBI TSHKECTH, IIOATOMY JaKe BeChMa MaJleHbKUE YaCTHIIbI ITBUTH HE B
COCTOSTHHUH CJIETOBATh 3a Ta30M, a IO/ BIUSHUEM IIEHTPOOEKHOW CHITBI IBUXKYTCS K cTeHke. [I[puHiun
pabOThI KaKOr'o armapaTa OMKUCaH BBIIIE:

a) MblJIeOcaguTeIbHAs Kamepa 0) MHEPLIMOHHBIN MBUICYJIOBUTEb,

B) IIMKJIOH T) ckpy0Oep.

15. A»po3zonum, comepxkariue TBepapie YacTUILI pazMepoM oT 0,1 10 5 MKM — 3TO:
a) MbUIH 0) TymaHsbI B) JIBIMBIL.

16. bButyMbI OTHOCSITCS K:

a) TUAPOGUIBEHBIM MaTepuaiam 0) TuapooOHBIM MaTepUaam,

B) a0COJIIOTHO rUAPO(HOOHBIM.

17. K MOKpBIM ObLICYJIOBUTEISIM OTHOCSITCSI:

a) pUTeOCaINTENbHAS KaMepa 0)ckpy00ep B) DIIEKTPOHUIBTP
18. UcTouHMKH MPOU3BOACTBEHHBIX 3arps3HEHUI BO3AYIIHOTO IPOCTPAHCTBA Pa3esIOT 0 Ha3HAUYCHHIO
Ha:

a) TEXHOJIOTMYECKHE, BEHTIISLIIOHHBIE;

0) He3aTeHEHHBIC; 3aTCHEHHbIE;, HAa3eMHBIC;

B) TOYEUHBIE, JINHEHHBIE.

19. Ilpu cnexuBanuu Bo3pactaet B 1,2 - 1,5 pasza:

a) KaXyIascs IIOTHOCTh

0) HachIMHAas MIOTHOCTb,

B) HCTHHHAS IJIOTHOCTb.

20. Kaxoit MexaHu3M OCa’KICHUS UCIIOIb30BaH B BUXPEBBIX IbIJICYIOBUTEINAX:



a) TpaBUTAITMOHHBINA 0) MHEePITMOHHBIN B) IIEHTPOOCKHBIMN.

21. Kakue u3 IMPUBCACHHBIX HUXKC peaKuHﬁ OIMMCHIBAIOT N3BECTKOBO-U3BECTHIKOBEIM METO OUHUCTKH
Ta30BbIX BLI6pOCOB OT JUOKCHAA CCPBI:

a) Ca0 + H,0 + 2CO, — Ca(HCOy),

Ca(HCO3)2 + SOZ — C3803+H20+2C02

C3803 + 02 — CaSO,

Mg(OH)z + SOZ — MgSO3

MgSO3 + 1/202 — MgSO4

B) (NH4)2803 + SOZ + HzO — 2 NH4HSO3

2 NH4HSOg - (NH4)2803 + SOZ + Hzo

22 Kaxkue u3 IIPUBCACHHBIX HUXE pealamﬁ OIMMCEHIBAIOT MarHe3UTOBBIN METOJT OUNCTKH I'a30BEIX
BI:I6pOCOB OT JUOKCHUAA CCPBI:

a) CaO + H,0 + 2CO, — Ca(HCOy),

Ca(HCO3)2 + SOZ — C3803+H20+2C02

C3803 + 02 — CaSO,

Mg(OH)z + SOZ — MgSO3

MgSO3 + 1/202 — MgSO4

B) 250, + Na,S — Na,SO, + 25

Na,SO,+ BaS— BaSO, + Na,S

BaZSO4 +C —- BaS+2 CO,

23 Kakue u3 IIPUBCACHHBIX HUKE peaKI_[I/Iﬁ OIIMCBHIBAIOT aMMI/Ia‘lHO-I_II/IKIII/I‘JGCKI/Iﬁ MCTOJ OYHMCTKH TI'a30B
OT JUOKCHJA CCPBI:

a) CaO + Hzo + 2C02 — Ca(HCO3)2

Ca(HCO3)2 + SOZ — C3803+H20+2C02

CaS0O; + O, — CaS0O,

Mg(OH)z + SOZ — MgSO3

MgSO; + 1/20, — MgSO,

B) (NH4)2803 + SOZ + HzO — 2 NH4HSO3

2 NH4H803 — (NH4)2803 + SOZ + HZO

24. Kakue u3 IIPUBEACHHBIX HUXKC peaKuHﬁ OIMMCHIBAIOT AMMHAYHO-aBTOKIIABHBIN METOJT OYMCTKH Ta30B
OT JUOKCHJA CCPBI:

a) SOZ + (NH4)2 803 + HZO —2 NH4 H 803

2NH4HSO3 — O\IH4)2803 + SOZ + HZO

6) SOZ + (NH4)2 SO3 + Hzo — 2 NH4 H SOg

NH;HSO; + HNO; — NH4NO; + H,0 +S0,

B) SOZ + (NH4)2 SOg + HzO — 2 NH4 H 803

2NH,HSO; (NH,),S05 —2(NH,),S0, +S+ H,0

25 Kakue u3 IIPUBCACHHBIX HUKE pCaKI_[I/Iﬁ OIIMCBHIBAIOT aMMI/Ia‘lHO-LII/IKJ'H/I‘JCCKI/Iﬁ MCTOJ OYHMCTKH TI'a30B
OT JUOKCHJA CEPHI:

a) SOZ + (NH4)2 803 + HZO —2 NH4H803

NH4HSO3 — (NH4)2503 + SOZ + Hzo

6) SOZ + (NH4)2 803 + HZO —2 NH4 H 803

NH4HSO3 + HN03 — NH4N03 + Hzo +SOZ

B) SOZ + (NH4)2 SOg + HzO — 2 NH4 H SOg

2NH,HSO; +(NH,),S0; —2(NH,),S0, +S +H,0

26.Kakue u3 IIPUBCACHHBIX HMXE peaxunﬁ OIMMCEHIBAIOT aMMHAYHO-KMCIIOTHBINA METOJI OYMCTKH Ta30B OT
AUOKCHUAa CCPhI:

a) SOZ + (NH4)2 SO3 + Hzo -2 NH4HSOg

2NH4HSO3 — O\IH4)2803 + SOZ + HZO

6) SOZ + (NH4)2 803 + HZO —2 NH4 H 803

NH;HSO; + HNO; — NH4NO; + H,0 +S0,

B) SOZ + (NH4)2 SOg + HzO — 2 NH4 H SOg

2NH4HSO3 +(NH4)2803 —>2(NH4)2804 +S +Hzo

27. B aMMHa4YHO-IMKIMYECKOM METOJAE OYKMCTKH Ta30B OT JUOKCHIA CEPBI PErcHEPANU TTOTJIOTUTEIA
IIPOBOJAT:



a) BOJISTHBIM TTapOM 0) BO3IyXOM

B) CHH)KCHUEM JIaBJICHUS T') HarpeBaHUEM

28. Ilo cmocoOy pereHepanuu abCOPOIMOHHOTO PACTBOPAa M BBIACICHHUS JUOKCHAA CEePhl aMMHAYHBIN
METO/T TIOAPA3IEISIOT Ha

a) KACJIOTHBIHN, IUKIMYCCKUA 1 aBTOKJIABHEIH.

0) MIET0YHOM, TePHOTNIECKUN, OapOOTAKHBIHN

B) COJICBOM, IEPUOTUICCKHMN, SIEKTPOITH3IHBIN

29. B Marue3uToBOM METOZE OUMCTKU OT JUOKCHIA CEPhI MOTJIOTUTEIIEM SABJISICTCS CYCIICH3US

a) Mg(OH), a) Ca(OH), a) Ba(OH), a) Mn(OH),.

30. Paznoxenue cyiabpuTa Maraus (MarHe3uTOBBIA METO/I OYMCTKU OT JUOKCUAA CEPBI) TPOBOAST TpPHU
TeMIeparype

a) 100-200°C 6) 300-400°C B) 500-600°C r)800-900 °C

31.JI51s1 OYMCTKH OT OKCHOB 230Ta MOTYT OBITh UCTIONB30BAaHEI PACTBOPBHI:

a) Na,S,0; 6) Na,SO, B) BaSO, F) CaCl,

32. 15151 OYMCTKH OT OKCHIIOB a30Ta MOT'YT OBITH HCITOJIB30BaHBI PACTBOPHI:

a) NaCl 6) NaQSO4 B) BaSO4 F) FeC|2

33.JI51s1 OYMCTKH OT OKCHOB 230Ta MOTYT OBITh UCTIONB30BAHEI PACTBOPBHI:

a) NaCl 6) NaQSO4 B) FESOA, F) CaCIz

34, KapbaMuaHBIA METOT OYNCTKH Ta30BBIX BEIOPOCOB OCHOBAH Ha PEAKITHAX:

a) SOZ + (NH4)2 SO3 + Hzo -2 NH4 H SOg

2NH4HSO3 — (NH4)2503 + SOZ + Hzo

Mg(OH), + SO, — MgS0; MgSO; + 1/20, — MgSO,

B) NO + N02 + (NH2)2CO - 2H20 + COZ +2 Nz

SOZ + (NHZ)ZCO + HZO + 1/2 Oz —>(NH4)2804+ COZ

F) 6NO + 4NH3—> 5N2 + 6H20 6N02 + 8NH3 — 7N2 + 12H20

35. OgHMM U3 MPOMBIIIJICHHBIX METOJIOB OYMCTKU OTXOSIINX I'a30B OT OKCHIOB a30Ta SABJISIETCS HX
BOCCTaHOBJICHHE Ha KaTalIU3aTOpe 0 MOJIEKYJISIPHOTO a30Ta. B kauecTBe BOCCTAHOBUTENSI IPUMEHSIOTCSI
a) KUCIIOPO/I, CepHasi KUCIIOTa, OKCHJ] MarHus

0) a30T, consiHasI KUCIOTA, OKCUI MEITU

B)BOJOPO/, IPUPOAHBIN ra3, OKCUJ yIiIlepoaa

36. OnHUM U3 TPOMBITIIEHHBIX METO/IOB OYHCTKH OTXOSIINX Ta30B OT OKCHJIOB a30Ta SIBISIETCS UX
BOCCTaHOBJICHUE Ha KaTaIMU3aTOPE JI0 MOJIEKYIISIPHOTO a30Ta. B KauecTBe BOCCTAHOBUTEIS IIPUMEHSFOTCSI
a) BOIOPOJ, aMMHaK, yTrojb 0) a30T, consiHas KUCIOTA, OKCHL MEITU

B) KHCIIOPOJI, CepHAast KUCJIOTa, OKCUJT MarHust

37. Ilpu KaTaTMTHYECKOM BOCCTAHOBJIEHHH OKCHJIOB a30Ta 00pa3yeTcs

a) azoT 0) a30THast KHCIIOTA B) KHCIIOPOA

38. [Iponecc abcopOuuu TerpadTopuaa KpeMHUsI TPOBOJST B

a) TIOJIBIX KOJIOHHAX

0) Haca/IOYHBIX KOJIOHHAX

B) TapeabuaThIX KOJOHHAX

39. Haubonee qOCTYMHBIME TBEPABIMU XeMOCOpPOCHTaMH (GTOPHIA BOJIOPOJA SBISIFOTCS

a) U3BECTHSK, AJIFOMOTeINH, (PTOPH]] HATPHUS

0) kapOOHAT HATPHS, CUIINKATelb, XJOPHU HATPHUS

0) kapOoHAT KaJwsl, CHITUKAre)lb, HUTPAT HATPHUS

40 B npoMBIIIUIEHHOCTH Ipy a0copOIuK TeTpadTOpUaa KPEMHHS ITOTYYatoT

a) pactBop H,SiFs a) pacteop HF a) pactBop H,Si03

41. OuncTky raza oT JHOKCHJIA YTIepoaa BOAOH Mo TaBIEHHEM UCTIONB3YIOT, €CIH COJAepKaHUe
YTIEKUCIIOTO Ta3a

a)1-4% 0) 5-10% B) 12-15% r) <l %

42. IIpu ouuCTKE Ta30BBIX BEIOPOCOB OT TMOKCHA YIIIEpoa BOJOH IO/ AaBJICHUEM pereHepannio
MOTJIOTUTENS IPOBOJIAT:

a) BOJSTHBIM TTapOM 0) BO3IyXOM B) CHIDKCHHEM JIaBIICHUS T') HarpeBaHUEM
43. B ocHOBE 3TaHOJIAMHHOBOT'O METOJa OUYMCTKH OT AUOKCHJA YIIIePOAa JIeXKaT CIeIyIOIIUe PeaKkLInu:
a) (NH4)4A525502+H2$—>(NH4)4A32860+H20

2(NH4)4A52860+02 —2 (NH4)4ASQS502+28

0) Me,CO3 + CO,+ H,0 — 2MeHCO4



IMeHCO; ——> Me,CO3 + CO,+ H,0
8) 20H—CH,—CH,—NH, + CO,+ H,0 —(OH—CH,—CH;—NH;),CO5

(OH—CH,—CH,—NH5),CO; ——> 20H—CH,—CH,—NH, + CO, + H,0

r) 2NH3+H,0+CO, —(NH,),CO3 (NH,),CO; ——> 2NH3+H,0+CO,

44. B 3TaHOJIaMHUHOBOM METOJIC OYHCTKE T'a30BEIX BEIOPOCOB OT IMOKCH/IA YTIIEPOJia PEreHEPAIIUIO
MOTJIOTUTEIS IPOBOIAT:

a) MTHEPTHBIM Ta30M 0) BO3AyXOM B) CHIDKCHHEM JIaBIICHUS T') HarpeBaHUEM
45. TIpu oYUCTKE Ta30BBIX BEIOPOCOB OT IMOKCHJIA YIIIEPOIa dTAHOJIAMUHOBBIM METOJIOM TPOIIECC
MPOBOJIAT TIPU TeMIIEpaType:

a) 120 - 150 °C 6) 80 — 100 °C B) 40 — 60 °C r)0-20°C

46. I;1st OYMCTKH Ta30B OT OKCHAA YTIIEpo/ia UCIIONB3YIOT abcopOItuio. I1pu 3ToM mpoTeKkaeT ciemyromnias
peakuus:

a) NO + N02 + (NH2)2CO — 2H20 + COZ +2 N2

6)[Cu(NH3)r(H20)] +XxNHz+yCO — [Cu(NHz)mx (CO)y (H0)n] ’

B) SO, + (NH;),CO + H,0 + 1/2 O, —(NH,),SO4 + CO;

47. B MeTHO-aMMHUaYHOM METOJI€ OUMCTKE Ta30BbIX BEIOPOCOB OT OKCHA YIIIepo/ia pereHepalliio
TIOTJIOTUTEIIS] TIPOBOJIAT:

a) MTHEPTHBIM Ta30M 0) BO3IyXOM B) CHIDKCHHEM JIaBIICHUS T') HarpeBaHuEM
48. Ina ¢pusuueckoi abcopOum OKCHIA YIiIepoaa UCTIONB3YIOT
a) JKHJIKUH XJI0p 0) *KUIKHH a30T B) BOAY

49. AGcopOIHI0 OKCHIA YTiIepojia MeJTHO-aMMHAAYHBIM PACTBOPOM MPOBOJIST B CIICAYIOIINX YCIOBUSIX

a) masnenue 2- 10 MITa, temnepatypa -20- 0°C 6) nasnenue 12- 30 MITa, temneparypa 0-20°C

B) naBnenue 32-50 MIIa, temnepatypa 40-100°C

40. AGcopOItust — 3TO

a) IpolLecc IOIJOUIEHUs] IapoB WM Ta30B W3 Ta30BbIX WM I1apO-Ta30BbIX CMeECEH JKUAKUMHU
HOTJIOTUTEISIMH

0) mpolecc IOITIOUIEHUS I[apoB WIM TIa30B U3 Ta30BbIX WIM I1apO-Ta30BbIX CMeceil TBEpIbIMU
HOIIOTUTEISIMU

B) CBSA3BIBAHME arpeCCUBHBIX M BPEIHBIX KOMIIOHEHTOB Pa3IMYHBIMU JOOABISIEMBIMH PeareHTaMu

51. Iornomaemslii ipu abcopOIHK Ta3 — 3TO

a) 3KCTpareHT 0) abcopOeHT B) abcopOTHB

52. Ilapo-ra3zoBasi cMeCh IPOXOAUT CBEPXY BHU3 UEPE3 CIOM MOIJIOTUTENS. 3aTeM MOjada ra3oBoi CMecu
NpeKpalmaeTcss U B ammapaT mojgaercss BoAsHOH map. Cmech necOpOMpOBaHHOIO KOMIIOHEHTa M IMApoB
BOJIBI yJaIIsIeTCS 4Yepe3 BEpXHIO dacTh KONOHHBL Creayromas ¢aza — Cyloika IOTIIOTHTEINS.
[epekppiBacTcs BXOA M BBIXOJl BOISHOTO Iapa, BIAKHBIA MMOTJIOTHTENb CYHIUTCS TOPSIYUM BO3ITYXOM.
[Torom mpekparaeTcst moAavya ropsiaero Bo3ayxa, UIET OXJIaKICHUE MOTTIOTUTENSI XOJIOIHBIM BO3LYXOM.
Pabota xakoro amnmapara onucaHa BhIIie?

a) ajcopOep ¢ KUIISIIUM CIIOEM MOTJIOTUTEIS 0) abcopbep Trna CM

B) agcopOep ¢ HEMOABHKHBIM CIIOEM MOTJIOTUTENS

53. Ancopbuus — 310

a) Tpolecc TOTJONIeHUS] TapoB WM Ta30B W3 Ta30BBIX WJIM IapO-TAa30BBIX CMECEH IKUIKHMHU
HOTJIOTUTEISIMH

0) mpolecc NOITIOUIEHMS MapoB WIM Ta30B M3 Ta30BBIX WIM IApO-Ta30BBIX CMeceil TBEpIbIMHU
HOTJIOTUTEISIMH

B) CBSA3BIBAHHE arpeCCUBHBIX M BPETHBIX KOMIIOHEHTOB Pa3IMYHBIMH JJOOABISIEMBIMH peareHTaMu

54. K 0OCHOBHBIM THIIaM MPOMBILICHHBIX aJCOPOCHTOB OTHOCSATCS

a) KapOOHAT KaJbIMs, CYJIb(UI CBUHIIA, XJIOPU HATPHS

0) oKkcuJ IMHKA, OKCHJ] MATHUSI, OKCHT KAJIBITHSI

B) aKTUBHBIC YIJIU, CUJIMKATeNI1, aIFOMOT €M, LICOIUTHI.

55. Cunukareny UMErOT OOIIYI0 XUMHUIECKYIO POPMYITY

a)SiO,nH,O 6) Al,O3nH,0, rae 0<n<0,6

B) Mez/nO'A|203‘XSiOZIyH20

56. AntoMores UIMEIOT OOLIYI0 XUMHUYECKYIO (OPMYITy

2)Si0,nH,0 6) Al,O3nH,0, rae 0<n<0,6

B) Mez/nO‘AlzonSiOzszo

56. LleonuThI UMEIOT OOLIYI0 XUMHUYECKYIO HOpMYITy



2)Si0,nH,0 6) Al,O3nH,0, rae 0<n<0,6

B) MeZ/nO'AIZO:),'XSiOZ'yHZO

57. B xauecTBe acOpOEHTOB UCTIONIB3YIOT

a) MOPUCTHIC MATSPUAITBI 0) TIagKue MOHOJIUTHI B) JKUIKOCTH
58. Crounas Boja — 3TO Bozia

a UCTob3yeMasi B CUCTeMaX 000pOTHOTO BOJIOCHA0KEHUS

0) B KOTOPOU B pe3ysbTaTe 3arpsA3HECHUS] M3MEHIICS TICPBOHAYAIBHBIN XUMHUYECKUN COCTaB WIH
(uznveckue cBoiicTBa

B) IIpUMEHsIeMasl B TEXHOJIOTMYECKUX IIPOIeCccax

59. Ilpu 3arps3HEHUN CTOYHOU BOABI €€ BA3KOCTh

a) He M3MEHSCTCS 0) yMeHbIIaeTCs B) YBEJIMUUBACTCSA
60. [Ipu 3arps3HEHUN CTOYHOU BOJBI €€ TUIOTHOCTh

a) He U3MEHAETCS 0) yMeHbIIaeTcs B) YBEITMUHBAETCS
61. Ecnu mpu 04rCTKE CTOYHBIX BOJ 3arpsI3HSIONINE BEIIECTBA Pa3pyIIaOTCs, 3TO
a) IECTPYKTHUBHAs OYHUCTKA 0) pexyrnepaTuBHas OYMCTKA

B) HEMTpanmm3anus

62. K XUMHUYeCKIM METOJ]aM OYUCTKH CTOYHBIX BOJ OTHOCSITCS

a) OTCTauBaHUE, MPOLICKUBAHKE, YIAJICHUE MO JCHCTBUEM IICHTPOOSKHBIX CHIT
0) Koarynsnus, GIOKYIISAILUSA, JICKTPOAHATI3

B) OKHCIIEHHE, BOCCTAHOBIICHHE, HEUTpaIH3amus

r) dorarus, aacopOLus, JESKTPOKOAryISAIUS

63. Eciu npu 04KMCTKE CTOYHBIX BOJI 3arpsI3HSIONINE BEIECTBA N3BJIEKAIOTCS, 3TO

a) IECTPYKTHBHAsI OYHCTKA 0) peKkynepaTHBHas OYNCTKA B) HEWTparu3anus

64. 111 O4MCTKH CTOYHOM BOJBI OT TBEP/BIX HEPACTBOPUMBIX YACTHUI] UCTIONB3YIOT:

a) OMOXHMHUYECKYIO OUUCTKY 0) XUMHUYECKYIO OYHCTKY

B) TEPMHUYECKYIO OUHCTKY I') MEXaHHYECKYIO OYHCTKY

65. K kakoMy METOAY OYUCTKH OTHOCHUTCS 3JIEKTPOKOAryJISLIMSL:

a) MEeXaHHYECKUH 0) XUMHUYECKHUIA B) TEPMHUYECKUI T) GUIUKO-XUMHUECKUHA

66. MeTon yaaneHus U3 CTOYHBIX BOJ pACTBOPUMBIX MPUMeCel, OCHOBAHHBIH Ha CBS3bIBAHUH
arpecCUBHBIX U BPEIHBIX KOMIIOHEHTOB Pa3IMYHBIME JOOABISIEMBIMHU peareHTaMHu - 3TO

a) MEXaHWJeCKash OUMCTKA 0) OmoxuMHUIeCcKast OYMCTKA

B) TEPMUYECKasl OUMCTKA ') XUMHYECKas OYUCTKA

67. K xakoMy METOy OYHUCTKH OTHOCHTCS] OYMCTKA CTOYHBIX BOJ BOCCTAHOBJICHHEM

a) MEXaHHYECKHH 0) XUMHYCCKHA B) TEPMHUYECKUN T) (PM3UKO-XUMUIECKHIA
68. [1J11 O4MCTKU CTOYHBIX BOJ OT COCAUHEHHUH IECTUBAJICHTHOT'O XpOMa BOCCTAHOBICHUEM UCTIONIB3YIOT
a) MepMaHraHat Kajuusi, OMXpomar KaJus 0) xJopua HaTpus, Cyab(ar HaTpus

B) cymbdar xenesa (I), rumpocynshuT HaTpHS T) cynb(haTt KaabIHs, TUPOIIO3UT

69. lng npoBeaeHus mporiecca OTCTAUBAHUS UCIIONIb3YIOT

a) ajgcopoepsl, CKpyoOephl 0) IUKJIOHBI, ICHTPUPYTH

B) (JI0TaTOPHI, KOATYIISITOPHI T') MIECKOJIOBKH, OTCTOHHUKH

70. MexaHH4eCKyI0 OYHCTKY CTOYHBIX BOJI MOKHO TPOBECTH B

a) 3JICKTPOJIN3EPE, ABTOKIIABE 0) ¢pubTpe, THIPOIUKIOHE

B) OMOMIBTPE, adPOTEHKE T') KPUCTAJUTH3aTOPE, 030HATOPE

71. JIas1 O4MCTKHA CTOYHBIX BOJ XMMHYECKUM METOAOM HCTIONB3YIOT CIEAYIONINE OKUCITUTETH

a) XJIOp, AMOKCHUJI XJIOPa, IEpMaHTaHaT Kallus, ONXpoMaT Kajus, 030H

0) xJtopu HAaTpHsl, CyIb(haT HATPUS, TTUPOIIFO3UT, BOJOPOJT

B) BOAOPO/I, )KEIIC3HBIN MTOPOIIOK, THAPOCYITHMOUT HATPHS

r) cynbdar HaTpus, cyIb(aT KaabIHs, TUPOIIO3UT, BOIOPOJ

72. 51 OYMCTKU CTOYHBIX BOJ OT PTYTH U €€ CO€AMHEHNH BOCCTAHOBJICHHEM HCIOJB3YIOT

a) MepMaHraHat Kajus, OMXpoMar Kaliusi, EPOKCH]] BOAOPOIa

0) XJopuJ HATPUs, CyIb(aT HATPHS, ITUPOITIOZUT

B) Cynb(UI XKele3a, THAPOCYIb(YUT HATPHS, )KEIE3HBIH TOPOIIOK

73. K kakoMy METOJy OUYHUCTKH OTHOCUTCS aJICOPOLIHSL:

a) MEXaHU4YEeCKUH 0) XuUMHYECKUIt B) TEPMHUECKHUN T') GUIUKO-XUMHUECKHUIA
74. Ecnu mponecc ancopOLHOHHON OYMCTKH CTOYHOW BOJIBI BEAyT NMpH (UIBTPOBAHMU BOABI Yepe3 CIOH
azicopOeHTa UCIONB3YIOT AKTHBHBIN YTOJIh B BUJIE YACTHII Pa3MEPOM

a) 0,1 MM 1 MeHbIIIE 6) 0,5 - Imm B) 1,5-5 MM r) 10-15 Mmm



75. Ecnm iporiecc aacopOITMOHHON OYMCTKH CTOYHON BOABI BEYT B IICEBIOOKIKEHHOM CJIOE
WCTIOJIB3YIOT aKTHBHBIN YTOJb B BUJIE YACTHIl Pa3MEPOM

a) 0,1 MM 1 MeHbIIIe 0) 0,5 - Imm B) 1,5—5 MM r) 10-15 Mm
76. loHUTHI, CIIOCOOHBIE TIOTIIONMATh M3 PACTBOPOB AJIEKTPOIUTOB MOJIOKUTEILHBIC HOHBI, HA3bIBAIOTCS
a) KaTHOHUTaMH 0)aHrOHUTaMU B) aM(poTepHBIMH

77. K HeopraHu4eCcKuM MPUPOJHBIM HOHUTAM OTHOCSITCS

a) CWIIMKAreyu, IePMYTHUTBI, OKCUABI ¥ TUAPOKCUIBI aJIFTOMHHUS, XpOMa, LIUPKOHUS

0) TYMHUHOBBIE KHCIIOTHI TI0YB U yTJIeH

B)IICOJIUTHI, [NIMHUCTHIE MHHEPAIBI, TIOJIEBBIE IITTATHI

78. K HeopraHnyeckuM CHHTETUYECKUM HOHUTAM OTHOCSATCS

a) CWJIMKArejiu, IEPMYTUThI, OKCUABI U TUAPOKCUABI aTIOMUHUS, XPOMA, LIUPKOHHS

0) TYMHUHOBBIE KHCIIOTHI TI0YB U YTl

B)LICOJIUTHI, TTIMHUCTHIE MUHEPAJIBI, IOJIEBBIE LIITATHI

79. KaTHOHUTBI pEreHEPUPYIOT

a )2-8% pacTBOpaMu IIeI0YCH 6) 2-8% pacTBopamu KUCIOT  B) 2-8% pacTBOpoM Hoaa

80. AHMOHHTHI pETEHEPHUPYIOT

a )2-8% pacTBOpamH 1uenouei 0) 2-8% pacTtBopamu KHCIOT  B) 2-8% pacTBOpOM Hona

81. Koarymsmus - aTo

a) mpoliecc MeMOPaHHOTO Pa3JIeIeHHs PACTBOPEHHBIX I AUCTIEPIHPOBAHHBIX YACTHI], OCHOBAHHBIH Ha
Pa3nUYMAX B UX MOJIEKYJISIPHON Macce WK pa3Mepax U MPOTEKArOIUi 0[] 1eHCTBUEM JaBIICHUS
0) npouecc U3BJIEYEHHS OJHOTO MIIM HECKOJIBKMX KOMIIOHEHTOB U3 PACTBOPOB C MIOMOILBIO
M30HMpaTEeIbHBIX PACTBOPUTEIICH

B) mpotecc (UIbTPALK BOJBI YePE3 MOPUCTYIO MEPEropoIKY, B X0I€ KOTOPOTO TBEPIbIE YACTHLIBI
3aJep>KUBAIOTCS, @ BOAA MOJTHOCTBIO IPOXOJHUT CKBO3b HEe

T') IPOIIECC YKPYIHEHUS TUCTIEPCHBIX YacTHUI] B Pe3yJbTaTe UX B3aUMOACUCTBHS U OObEINHEHHUS B

arperarsbl.
82. B kauecTBe KOAryJasHTOB UCIOJbB3YIOT COJIU

a) HATPHsI U KaJus, 0) Jxese3a U aTFOMUHUS

B) MarHus M KaJbIHs T') 0JIOBA M CBHHIIA

83. B xauecTBe (PIOKYISIHTOB HCIIOIB3YIOT

a) THAPOOKCHU/I ATFOMUHHS 0) xJ0pUa HATPHUS B) MOJIUAKPUIAMHU]L

84. B KauecTBe KOAry/JIsSHTOB HCIIONbL3YIOT CIIEAYIONINE COCANHEHUS
a) NaCI, Crz(SO4)3 6) NaQSO4, A|2(804)3

B) NaAlO,, A|2(804)3 1") NaCl, K,SO,

85. Jlmsa 00e3BpeKMBAHMS OPraHMYECKUX IPHUMECEH, KOTOPBIE OKHUCISIOTCS MHKPOOPTaHM3MAMM
VICTIONB3YIOT:

a) MEXaHUIECKYIO OUUCTKY 0) GU3MKO-XUMHYECKYIO OUMCTKY

B) TEPMUYECKYIO OUHUCTKY I) OHOXMMHYECKYIO OUMCTKY

86. DIOKYISIIHS —3TO

a) MPOIECC arperaiyy B3BEIICHHBIX YaCTHIT IPH JO0ABIICHUU B CTOYHYIO BOJTy BEICOKOMOJIEKYJISIPHBIX
COCTMHEHUM

0) mporiecc U3BICUCHISI OJHOTO WITH HECKOJIBKUX KOMITIOHEHTOB M3 PACTBOPOB C TIOMOIIIBHIO
N30HMpaTeIbHBIX PACTBOPUTEIICH

B) TIPOIIECC YKPYIMHEHUS JUCIIEPCHBIX YaCTHUIl B PE3YJIBTATE UX B3aUMOJICHCTBYS U 00BETUHEHUS B
arperarsbl.

87. Nounslit 0OMEH — 3TO

a) mpoiiecc MEMOPAHHOTO pa3JIeNIeHUs] pACTBOPEHHBIX WIIH JUCTIEPTUPOBAHHBIX YaCTHIl, OCHOBAHHBIN Ha
Pa3IUYUAX B UX MOJICKYJISIPHOM Macce WU pa3Mepax M MPOTEKAIOIIUH 1O/T JeiCTBUEM JTaBIICHUS

0) mporiecc U3BICUCHHSI OJHOTO WK HECKOJIBKUX KOMITIOHEHTOB M3 PACTBOPOB C TIOMOIIIBIO
M30UpaTeNbHBIX PACTBOPUTEICH

B) TIpOIIeCC YKPYIMHEHUS AUCIIEPCHBIX YaCTHUIl B PE3YNIbTATE UX B3aUMOJICHCTBYS U 00BETMHEHUS B
arperarsbl.

T') IPOLIECC B3aUMO/ICHCTBHS pacTBOpa ¢ TBepIoi (a3oii, o0anaromieii cBoHCTBaMH 0OMEHUBATH HOHBI,
coJleprKarirecs B Heil, Ha IpyTHe HOHBI, PUCYTCTBYIOIUE B PACTBOPE.

88. DPheKTUBHOCTD MEKTPOXUMUUIECKUX METOIOB OIICHHBAETCS

a) MPOU3BOJUTENBHOCTBIO TPY/AA, KAYECTBOM pabOThI

0) COmpOTHUBIEHUEM, PACXOAOM OKHCIUTEIS, BBIXOJOM IIPOAYKTa PEaKIINN

B) TUTOTHOCTBIO TOKa, KO3((OUIIMEHTOM TOJIE3HOTO NCTIOIH30BAHHS HANIPSHKEHUS, BEIXOIOM 110 TOKY



89. B xadecTBe aHOAOB NPH IMEKTPOXUMHUECKOM OKHUCICHUH HCIIONB3YIOT
a) rpaduT, TMOKCU CBUHIIA, PYTEHHSI, KOTOPhIE HAHOCSAT Ha TATAHOBYIO OCHOBY
0) MoJIMOICH, CIIIaBBI BOJIb(hpama ¢ KeIe30M WIH HUKEIeM
B) OKCHJ QJIFOMUHUS, XJIOPH]] HATPUS, ATFOMUHUIA
90. Ilpomuecc 3MeKTPOKOATYIAIMOHHON OYMCTKY CTOYHBIX BOJ] OCHOBAH Ha CIEAYIONINX PEaKIIHIX
a) Al -3e > AP 2H,0 +2e¢ — H, + 20H A"+ 3 OH — AI(OH);
0) 2H,0 - 4e — O, + 4H" 2H,0 + 2e —» H, + 20H"
B) 2H,0 - 4e — O, + 4H" Cr,0;% +14H"+12e — 2Cr+7H,0
r) 2H,0 - 4e — O, + 4H" Me" + ne- — Me°
91. Ilpu npoBeICHUH INCKTPOKOATYISITUOHHOW OUUCTKU CTOYHBIX BOJI B KAYECTBE aHOJIOB HCIIOJIE3YIOT
a) OPTA, menp 0) matuny, rpadgur
B) TUTaH, INIATHHY T) JKeJIe30, ATFOMUHUI
92. K xakoMy METOJIy OYUCTKH OTHOCHUTCS 3IMEKTPOQIOTAIIHS:
a) MEXaHUYECKHUHA 0) XUMUYECKHIA
B) TEPMUYECKHUN T) (PM3UKO-XUMUIECKHI
93. Ilpouecc 3meKTpo(IOTAIMOHHON OYUCTKH CTOYHBIX BOJI OCHOBAH Ha CIIECIYIOIIUX PEAKIUIX
a) Al-3e > AP 2H,0 +2e¢ — H, + 20H AP+ 3 OH — Al(OH),
0) 2H,0 - 4e — O, + 4H" 2H,0 +2e — H, + 20H
B) 2H,0 - 4e — O, + 4H" Cr,0;” +14H*+12e — 2Cr+7H,0
r) 2H,0 - 4e — O, + 4H" Me" + ne- — Me°
94. Tlpouecc xKuAKOPA3HOTO OKUCICHHUS CTOYHBIX BOJI ITPOBOIAT IIPH TEMITEpaType
a) 800-1100 °C 6) 400-600 °C B) 200-300 °C r) 50-100 °C
95. KoHUEHTpUPOBAHKE CTOYHBIX BOJ MPOBOJAT B
a) TOPU30HTAIBHBIX, BEPTHKAIBHBIX, PAIUATBHBIX OTCTOMHHUKAX
0) MCTIAPUTENBHBIX, BBIMOPAXHUBAIOIINX W KPUCTAIUIOTHIPATHBIX YCTAHOBKAX
B) IIMKJIOHHBIX, IIIAXTHBIX, KAMEPHBIX MeYax
96. IIponecc mapodazHOTO OKUCICHHS CTOYHBIX BOJI IIPOBOIAT IIPH TEMITEpaType
a) 50-100 °C ©6) 200-300 °C B) 400-600 °C r) 800-1100 °C
97. KoHeYHBIMU TPOTyKTAMH TEPMOOKHCIUTEILHOW OYUCTKU CTOYHBIX BOJI OT OPraHUYECKIX
COEIMHECHU SIBIISIFOTCS
a) METaH M CEPOBOIOPOT 0) YTIIEKHUCIIBIN a3 U BoAa
B) a30T U KUCIIOPOJ T') 030H U BOJISTHOM TIap
98. I'poxoyenue — 310
a) MPOILIeCC MOIYYSHUS U3 KPYITHBIX KyCKOB IepepabaThiBa€MbIX MAaTEPHUAIOB POAYKTOB KPYITHOCTHIO
SmMm
0) mpoliecc Moy4eHUs U3 KPYITHBIX KYCKOB MiepepadaThiBaéMbIX MaTEPHAIIOB MPOTYKTOB KPYITHOCTHIO
50MM
B) TPOIIECC Pa3AeICHHS Ha KITaCChI 10 KPYITHOCTH Pa3jIMyYHBIX 110 pa3MepaM KYCKOB (3epeH) Marepuaja
MIPH €ro NePEMEIICHUH Ha TYCUCTHIX TIOBEPXHOCTSIX
99. lns npoBeaeHus mporecca U3MENbUCHUS UCIIONb3YIOT
a) IEKOBBIC, BAJIKOBbIC, KOHYCHBIC APOOUIIKU
0) HOKEBEIE, CTEPKHEBBIE, HOKEBBIE MEITLHUIIBI
B) BUOpAIIMOHHBIC, POTAIIMOHHEIE TPAHYIISATOPHI
100. i mpoBeaeHus poriecca TPOXOUEHHS UCIIONB3YIOT
a) IEKOBBIC, BAJIKOBBIC, KOHYCHBIC APOOUIIKU
0) HOXKEBEIE, CTEPKHEBBIE, HOXKEBHIE MEITLHUIIBI
B) CHTa, KOJIOCHUKOBBIC PEILICTKU
101. D deKTHBHOCTE IPOOIICHUS OMPEACIISIIOT 10 Gopmyie:
4
a)F:% 6)E:M B) Q=K. D?
a

HUCX

7.2. MeToanueckne MaTepHasbl, ONpele/siiOlIie NPOUeAYPY OLEHMBAHUS
3HAHUH, YMEHHMH, HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEPU3YIOLIIHX
Tanbl (POPMUPOBAHUSA KOMIIETCHIM M.

OOt pe3ynbTaT BBIBOAUTCS KaK HHTErpajbHas OICHKA, CKJIAIbIBaloOIias M3



TeKyIIero KoHTpoiis - 50% u nmpomexxyTogHoro KoHTposis - 50%.

Texymuii KOHTPOIb MO JUCHUIIIMHE BKIIIOYAET:

- mocelenue 3ausatuii - 20 6amios,

- BBITIOJIHEHHE JIA0OPATOPHBIX 3aJlaHUi (JOMYCK, BHITIOJIHEHUE, caada padoT) — 60
0aJlJIoB,

- BBITIOJIHEHHE JIOMAIIIHUX (ayAUTOPHBIX) KOHTPOJIBHBIX padoT - 20 Oasios.
[IpoMeKyTOUHBIN KOHTPOJIb 10 JUCIUILIMHE BKIIOYACT:

NUChbMEHHAsI KOHTpoJIbHAs pabdota - 100 Gasnios.

8. IlepeyeHb OCHOBHOWI W [ONOJHHUTEJbHOH Y4eOHOW JHMTEepaTyphl,
HEe00X0AMMOii /151 OCBOCHUS M CIUIJINHBI.

0) OCHOBHas JIUTEpaTypa:

1. PoquonoB A.M. 3amura O6mocdepbl OT MPOMBINIIEHHBIX BBIOPOCOB: OCHOBBI
IPOECKTUPOBAHMUSI  TEXHOJOTMYECKUX  TpoleccoB:  [ydued. mocoOue 1o
crieruanbHOCTH "OXpaHa OKPYKaIOIIEH Cpelibl U PAllMOH. HCIIOJIb30BAHUE TTPUPO.
pecypcoB"] / A.W. Poauonos, IO.I1. Ky3nenos, I'.C. ConoBbéB. - M.: Xumus:
KonocC, 2005. - 386 c.

2. TexHuKka 3aIUTHl OKpY’Karomiedl cpeapl: MeTon. yka3aHUS K BBITIOJTHEHHUIO
naboparop. pabotr / M-Bo oOpazoBanusi u Hayku P®. [lar. roc. yH-T; [CocT.
I'acanora @.I'.]. -Maxaukaia, 2004. -38 c.

3. Texnuka 3amuThl OKpyXkaromeh cpeasl: cO. pacy€r. 3amanuit / [coct. D.I.
I"acanoBa]; M-Bo obpa3zoBanus u Hayku P®, Jlarect. roc. yH-T. - Maxaukaina: U3a-
Bo JII'Y, 2010. - 31 c.

4. Komnbiios, B. b. TeopeTudeckrue 0CHOBBI 3aIIUTHl OKPY>KAIOIIEH CPEIbl: YICOHUK
s By30B : [16+] / B. b. Koneuos, O. B. Konapateena ; pea. B. b. Konbros. —
Mocksa : IIpomereii, 2018. — 734 c. : cxeM., Tabn. — Pexxum pgocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=483194. -
bubmuorp.: c. 661-663. — ISBN 978-5-906879-79-0. — TekcT : 2IeKTPOHHBII.

5. TexHuKa ¥ TEXHOJOTHUS 3alIUThl BO3AYIIHOMN cpenbl: [yuel. mocoOue st By30B /
B.B. FOmun, B.M. Tlonos, ILII. Kykun u ap.]. - U3a. 2-e, nomn. - M.: Beicui. mik.,
2008. — 398 c.

B) JIONIOJIHUTEIIbHAS IUTEpaTypa:

1. lIusn, JI. H. Xumus Boasl. Bogonoarotoska : yuedbnoe nocodue / JI. H. [usH.
— Tomck : Tomckuii nonutexunyeckuit yuupepcuter, 2014. — 83 ¢. — Tekcr :
AJIEKTPOHHBIN // DnekTpoHHo-Oubmmoreunas cucrema [IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/34732.html. — Pexum nmocryma: mns
apropusup. [lonp3oBarenen

2. OpnoB [1.C. Dxonorusi u oxpaHa Ouocdepbl MpU XUMHYECKOM 3arpsi3HEHUU:
yue0. mocodue Al XUM., XUM.-TEXHOJI. U OMOJI. CIIeUaJIbHOCTEH M HalpaBiICHUN
By30B / JI.C. Opnog, JI.K. CanopaukoBa, 1M.H. JlozanoBckas. - 2-¢ u3z., nepepad. u
nor. - M.: Beiciias mikona, 2002. - 333 ¢

3. UnxeHepHas 3amuTa MOBEPXHOCTHBIX BOJ OT MPOMBIIUICHHBIX CTOKOB: YueO.
nocobue s By3oB /J.A. Kpupomeun, ILII. Kykun, B.JI. Jlanun u ap. M.:
2003.Bricmas mkoina, - 344 ¢



https://biblioclub.ru/index.php?page=book&id=483194%20
https://www.iprbookshop.ru/34732.html

4. Berowiknd, A. I'. OCHOBbl HMH)XEHEPHOH 3alllUThl OKPYXalOLIEH Cpeabl
yaebHoe mocooue : [16+] / A. I'. BeTomkuH. — 2-¢ u3a., ucnp. u gomn. — Mocksa ;
Bomnorna : Undpa-Unxenepus, 2019. — 461 c. : uin., Tadn., cxem. — (MuxenepHas
sKoJiorusl g OakamaBpuarta). — Pexum npocryna: mo mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=564894. — bubauorp.: c. 451 - 453.
— ISBN 978-5-9729-0347-4. — TekcT : 2JIeKTPOHHBI.

9. Ilepeuenb pecypcoB HHPOPMANHMOHHO-TEJIEKOMMYHUKANMOHHONH CeTH
«HTEepHET», HEOOXOTUMBIX /IJI1 OCBOECHHS TMCIMILTUHBI.

1). eLIBRARY.RU [DnextpoHHBIN pecypc]: snexkTpoHHas Oubimorexka / Haywu.
2JIeKTpoH. 0-ka. — MockBa, 1999. —Pexxum nmoctyna: http://elibrary.ru/defaultx.asp.
— 3. pyc., aHrm.

2). Omnextponnsii katanmor HB JI'Y [OnexktponHblil pecypc|: 6a3a HaHHBIX
COIEPKUT CBEIEHMS O BCEX BHAAX JUT, nocrynatoumx B ¢oua Hb
HAI'Y/larectanckuii roc. yH-T. — Maxaukama, 2010 - Pexum pgocryma:
http://elib.dgu.ru, cBoGoOIHBI

3). Moodle [DnekTpoHHBIM pecypc]: cucTeMa BHpPTyaJbHOro OOyueHHueM: [Oa3a
naHsbix | / Jlar.roc. yH-T. — Maxaukana, r. — Jloctyn u3 cetu JAI'Y wumu, mocnie
pEerucT-paluu U3 CETH YH-Ta, U3 JIIOOOM TOYKH, UMEIOIIEH JOCTYIl B MHTEPHET. —
URL: http://moodle.dgu.ru/.

4) OBC ibooks.ru [DneKTpoHHBII pecypc]: MEKTPOHHO-ONOINOTEYHAs CUCTEMA. —
Pexwum nocryna: https://ibooks.ru/

5. OBC book.ru [DneKTpoHHBIN pecypc]: dIEeKTPOHHO-OMONMHOTEeYHasT CUCTeMa. —
Pexwum nocryma: www.book.ru/.

6. OBbC iprbook.ru [DnexTpoHHBIN pecypc]: dAEKTPOHHO-OMOINOTEYHAs CUCTEMA.
— Pesxum moctyma: http://www.iprbookshop.ru/31168.html.

10. MeToanyeckue yKazaHus AJsi 00y4aIOIIUXCH M0 OCBOCHHUIO TN CIMILIMHBI.

IlepeueHp y4eOHO-METOAMYECKUX W3AAHUN, PEKOMEHAYEMBIX CTYACHTaM,
JUISI IOATOTOBKU K 3aHATHSM IPEICTABIIEH B paszene 8.

Jleknmonnblii Kype. Jlekuus sBisieTcss OCHOBHOM (opmoil o0yueHus: B
BBICIIEM Y4eOHOM 3aBeieHUH. B TeTpaau i1 KOHCIEKTUPOBAHUS JICKIUHI 3alicu
JOJDKHBI  OBbITh M30MpPATENbHBIMHU, IOJHOCTBIO CJENYET 3alHuChiBaTh TOJBKO
onpenesieHus. B KOHCIEKTe pEKOMEHIYETCS NMPUMEHATH COKpALIEHHUs CJIOB, YTO
YCKOpSIET 3amucb. BOIpOChl, BO3HUKIIAE Yy CTYAEHTOB B XOJ€ JIEKLHH,
PEKOMEH IyeTCsl 3aIIUChIBATh Ha IMOJIAX, U MOCIE OKOHYAHUS JIEKIIMM 0OpaTUThCS 3a
paspsicHeHHeM K mnpenojaBaTento. CTylIeHTy HEOOXOIMMO aKTHMBHO paboTaTh C
KOHCIIEKTOM JIEKIIMI: MIOCJIE OKOHYAHUS JICKIUU PEKOMEHIYETCs IIepEeYnuTaTh CBOU
3aMCH, BHECTH MOIPABKU U JIONOJHEHMS HA MOJsAX. KOHCIEKTHI JIEKIMil ciieyeT
UCITI0JIB30BaTh MPHU MOATOTOBKE K MPAKTUYECKUM 3aHATHUIM DK3aMEHY, MOYJIbHBIM
KOHTPOJIbHBIM, MPU BBITTOJIHEHUH CAMOCTOSITEIbHBIX 3aJJaHUN.

IIpakTuyeckue 3aHsATHA. B X01€ NPAaKTUYECKUX 3aHITHH CTYIEHT IO
PYKOBOJCTBOM ITPENOAABATEIS BBITOIHIET MPAKTUYECKUE 3aJaHUs, MIO3BOJISIOIINE
3aKpenuTh JEKIMOHHBII MaTepuan Mo M3y4aeMOll TeMe, HayYUThCS BBINOJHATH
CTaTUCTHUYECKYI0 O0paOOTKYy TMOJIYYEHHBIX JaHHBIX, HAy4YUTbCS padoTaTh C


https://biblioclub.ru/index.php?page=book&id=564894%20
http://elibrary.ru/defaultx.asp
http://elib.dgu.ru/
http://moodle.dgu.ru/
https://ibooks.ru/
http://www.book.ru/
http://www.iprbookshop.ru/31168.html

METOJMKAMH, PYKOBOJAIIMMHU TOKyMEHTaMHU, WH(pOpMaIuend pa3TuyHOro YpOBHS.
CtyneHT IODKEH BECTH aKTHBHYIO IMO3HaBaTelbHYH paboTy. llemecoobGpasHo
CTpOUTH €€ B (opMe HAOJIOACHUS, IKCIIEPUMEHTA M KOHCIIEKTUPOBaHUA. BaxkHO
HAy4YUTHCA BKJIIOYaTh BHOBBH IIOJy4yaeMyl HHQOpMAIMI0O B CHUCTEMY YXKe
UMeroIuXxcss 3HaHuM. HeoO0Xoaumo Takke aHaJIu3UpOBaTh MaTepuail s
BBIJICJICHUS OOIIEro B YaCTHOM M, HA000POT, YACTHOT'O B OOIIEM.
CamocrosiTesibHasi  padoTra  BBINOJHIETCS  CTYJIGHTOM B BHUJE
KOHCHEKTHUPOBAHUS MEPBOUCTOUYHHKA, 3aKPEIUICHUS MaTepuasa MpU BHIIIOTHEHUU
MPaKTUYECKUX paboT 1o Teme. Pe3ynbrarel CcaMOCTOATENBHON  paOOTHI
KOHTPOJUPYIOTCS TIPENo/iaBaTelieM M YUYUTHIBAIOTCS TPH aTTECTAIlMU CTYJICHTa
(3auer, sKk3aMeH). IIpy ATOM TPOBOAUTCS: TECTUPOBAHME, DKCIIPECC-OMPOC HaA
CEMUHAPCKUX M TMPAKTUYECKUX 3aHATUSX, 3aCIyIIMBAHHUE JOKJIANIOB, MPOBEpKa

MUCBMEHHBIX paboT U.T.J.

Pazgennl u TeMBbI V11 CAMOCTOSITEJILHOTO
HU3y4eHust

Bunabl u conepkaHue caMmoOCTOATENbHOM
padoThI

MCTOI[BI OYHUCTKH CTOYHBIX BOJ

Mexanndeckas OUHUCTKa BObI

XuMHYecKasi OYMCTKA CTOYHBIX BOJI

XUMHUYECKHeE 3arpA3HUTEIN BOJbI

DU3HNKO-XUMHUYECKHE METOAbI OUYNCTKH CTOYHBIX
BOJ

Buonornueckas ouncrka BObI

HOpMaTI/IBBI Ka4deCTBa NPUPOAHBIX BO.

OneHka KayecTBa NPUPOIHBIX BOJ.

3an5I3H$IIOILII/IC BC€HICCTBA B BOAOEMAX

OurcTKa CTOYHBIX BOJI OT TSKCJIbIX MCTAJIJIOB

OunCcTKa CTOYHBIX BOI OT OPTraHNUYCCKHX

- KOHCIIEKTHPOBAaHUE IEPBOMCTOYHUKOB M
Jpyroii yueOHOI TuTeparypsl,

- mpopaboTka ydeOHOro Marepuana (Mo
KOHCIIEKTaM JICKIMH y4eOHOW M HaydHOM
JauTeparype), MOATrOTOBKAa  JOKJIAaJ0B  Ha
NpaKTUYeCKHe 3aHATUS, K  y4acTHIO B
TEMAaTUYECKUX JUCKYCCUSX;

- MOMCK W 0030p HayyHBIX MYONUKAIUil H
JIEKTPOHHBIX ~ MCTOYHMKOB  MH(pOpMalHH,
HOJrOTOBKA;

- paboTa ¢ BOIpocaMu JJIsl CaMOIIPOBEPKHU;

- HamKcaHue pedepaTos (3cce).

COEeIUHEHNN

11. Ilepeyenb HHPOPMANMOHHBLIX TEXHOJOIMHA, WCHOJb3yeMbIX MPH
OCYLECTBJICHMH 00pa30BaTeJbHOI0 NpoLecca Mo AUCHUILIMHE, BKJIKYAS
nepeYyeHb MPOrPAMMHOI0 odecmevyeHUsi U MH(POPMALMOHHBIX CHPABOYHBIX
CHCTEM.

[Ipu ocymecTBaeHM 00pa30BaTENBLHOTO Ipoliecca 0
«TexHuka 3amUTBI  OKPYXKAIOLIEW  CPEIbl»  HCIOIb3YIOTCS
UH(POPMaILMOHHBIE TEXHOJIOTUU:

» 3aHATHS KOMITBIOTEPHOTO TECTUPOBAHHS.
» JIeMOHCTpAIIMOHHBIN MaTeprail MPUMEHEHUEM MPOEKTOpa U MHTEPAKTHUBHON

JIOCKHU.

» [Iporpammer nakera Microsoft Office

JUCITATIITUHE
clenyromue

12. Onmucanue MaTepUAIbHO-TEXHUYECKOM 0a3bl, HeOOXO0AMMOU
OCyLIeCTBJICHHS 00Pa30BaTeJIbHOI0 POLecca Mo AUCHUILTHHE.

B cootBerctBuu ¢ tpedoBanusmu PI'OC3+ kadenpa umeeT crenuasibHO
000pYI0OBaHHYIO YUEOHYIO ayJUTOPHUIO ISl POBEJCHUS JICKITMOHHBIX 3aHSATUHN 110
MOTOKaM CTY/ICHTOB, MOMEIIECHHUS JJIs JIA0OPATOPHBIX padOT Ha TPYNIY CTY/ICHTOB
u3 12-14 4enoBek W BCIOMOTaTelIbHOE MOMENIEHUE ISl XPAHEHUS XUMHUYECKHX

JIRIS: |




PEaKTUBOB U MPOPUIAKTUYECKOTO OOCITYKMBAHUSA Y4EOHOTO U y4eOHO-HAyYHOTO
000pyIOBaHUS.

[Tomenienne Juisi JEKUMOHHBIX 3aHATUNA YKOMIUIEKTOBAHO KOMIUIEKTOM
AJIEKTPOINUTAHUS, CHEUUATU3UPOBAHHON MeOeIbl0 M OprcpeAcTBaMu  (JI0CKa
ayIUTOpHAsl JUIsl HamMCcaHWs MeJloM u (¢omacTepoM, cToiMka-kadeapa, CTOJ
JIEKTOpa, CTYJI-KPECIO, CTOJbl ayAUTOPHBIE ABYXMECTHblE (1 Ha KaXKIbIX IBYX
CTYJIEHTOB), CTYJI ayIUTOPHBIN (1 Ha Ka)XJIO0ro CTY/ACHTA), a TAK)KEe TEXHUICCKUMHU
cpencTBamMu OOydeHwUs (3KpaH HACTEHHBIN C AJIEKTPOIPUBOJAOM U TUCTAHIIMOHHBIM
yIPaBJICHUEM, MYJIbTUMENA TIPOSKTOP C HOYTOYKOM).

JlabopaTopHble 3aHSITHS TPOBOMATCS B CIEIHAIBHO O00OPYIOBAHHBIX
JabopaTopusax ¢ MPUMEHEHHEM HEOOXOIMMBIX CPENICTB 00ydeHus (JITabopaTopHOTO
o0opynoBaHusi, 00pa3IlOB, HOPMATUBHBIX U TEXHUYECKUX JOKYMEHTOB W T.II.).
[Tomemenus 1a0OPaTOPHBIX TMPAKTUKYMOB YKOMIUIEKTOBAHBI  CIECIIHAIBHON
y4eOHO-J1a00paTOpHON MeOeNbio (B TOM YHCIIE CTOJIAMU C XUMHUYECKH CTOMKHUMHU
MOKPBITUAMH ), y4eOHO-HAy4YHbIM 71a00paTOPHBIM 000pyI0BaHUEM,
U3MEPUTEILHBIMU  MPUOOpAaMU M XUMHUYECKOM IIOCyIOH, B TIOJIHOH Mepe
00eCIIeYnBaOIIMMHI BBITTOTHEHUE TPEOOBAaHUHN TIPOTPAMMBI.

. Becol ananmutnueckue Leki B1604, Pioneer.

. Becol Texnoxumuueckue Leki B5002.

. NloHOMEpHI B KOMIUIEKTE CO IITaTUBAMU U 3JeKkTpogamu «kcmepT-001».
. Marnutabie memanku LS220.

. Quctunnarop A-10.

. Konmopumetpsi porornexrpuueckne KOK-2, KOK-2MII, KOK-3.
. AcnipaTop CTEKJISTHHBIN

. Beinipssmurens

. Amniepmerp

. BoapT™meTp

. Habop naboparopHoii mocybl.

. HeobxouMble peakTUBBI.
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