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AHHOTauus padoyeil NPorpaMMspl IUCHUIIIMHBI

Hucruminaa «lIponeccsl u  anmapaThl 3alllUThl  OKPYKAIOMIEH Cpelb»
BXOIUT B ooOsazamenvhylo uacms OIIOIl OGakanaBpumaTta MO HapaBiICHUIO
noarotoBku 18.03.02 DHepro- u pecypcocOeperaronme nporecchl B XUuMUYECKON
TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTHH.

JucrumnHa —peasm3yeTrcs Ha XUMHUYECKoM  (akymbrere  Kadempoid
HEOPraHUYECKOW XUMUU U XUMUYECKON IKOJIOTUH.

ConepxaHue AMCHMIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBA3AHHBIX C
000pyZI0BaHUEM, KOTOPOE HCHOJIb3YeTCs Uil 00E3BPEXHUBAHMS, peKylepanuud U
YTHIA3ALUU KUIKUX, Fa3000pa3HbIX U TBEPJIBIX OTXOA0B MPOU3BOJICTBA

JucnuniuHa  HaueneHa Ha — (QopMupoBaHHe — CIHEAYIOMUX  KOMIIETEHIIUN
BBINTYCKHUKA: NpodeccuoHambubix - [1K-1.

Hpenoz[aBaHHe AUCHUILIMHBL IIPCAYCMATPUBACT IIPOBCACHUC CIICAYIOIMUX BH/IOB
y‘-I€6HBIX 3aHSATUM: JICKIINH, J1a60paT0prle 3aHATHA, CAMOCTOATCIIbHAA pa60Ta.

Pabouass mporpamma IHCHMIUIMHBI MPEAYCMATPUBAET IPOBEACHHE CIEAYIOIINUX
BUJIOB KOHTPOJISI YCIEBAEMOCTH B (OpME KOHTPOJbHAas padoTa, KOJUIOKBUYM U
MPOMEKYTOUHBII KOHTPOJIb B hopme U PepeHIIMPOBAHHOTO 3a4€Ta.

O0beM aucnMIIMHBI 4 3aYeTHBIX €AWHUILI, B TOM uucie 144 akameMuyeckux
4acoB M0 BUJIaM YUEOHBIX 3aHATHUI

YueOHble 3aHATHSI ®opma
B TOM YHCJIE: IIPOMEKYTOUHON
§ KonrakTHas paboTa obydatonuxcs ¢ npenojgasatenem | CPC, aTTecTaluu
g o W3 HUX B TOM (3auer,
3 g g Jlexn | Jla6opar | Ilpaktuu | KCP | koHCynsT | uHcIe HH(b(peEeHHHpOB
= 2 un OpHBIE ecKHe aluu IK3aM aHHBIH 3a4eT,
3aHSITHS | 3aHATHUSA eH 9K3aMeH)
8 144 | 14 6 8 130 aud. 3a4yer




1. Ilesim ocBOeHUS TUCHUILJIAHBI

HenmssMu ocBOCHUS AUCITUIUIMHEI «IIpoitecchl ¥ anmapathl 3aiTUThl OKPYKAOIIECH CPEIB» COCTOUT
B TOM, 4TOOBI JIOBECTH JO CTYJCHTOB OCHOBHBIC CBEJICHHUS IO WHXXCHEPHOMY O(OPMIICHHIO IPOIIECCOB
YTHIU3alUd  OTXOJIOB TPOM3BOJCTBA W HAYYUTh HX HCIIOJL30BaTh MPUOOPETECHHBIC 3HAHHS B
MPaKTUYECKON nesATeNbHOCTH. KOHEUHOW IeNbi0 SBIISICTCS TOATOTOBKA CITEITHAIKICTA, BIIAMICIOIICTO
MPUHIMIIAMHE ~ alnapaTypHoro O(OPMIICHUS MPOLECCOB MO 00E3BPEKUBAHUIO TEXHOJIOTUYCCKHUX
BEIOPOCOB, METOJIMKOM pacdeTa OCHOBHBIX aIlllapaTOB M YMEIOIIEr0 OPraHU30BBIBATh WX JKCILTyaTallHEO
Ha TIPOU3BOJICTBE.

2.Mecto aucuuniauabl B ctpykrype OIIOII 6akanaspuara

Jucrurnunaa «[Iporiecchl v ammapaThl 3alluThl OKPYKAIOIIeH Cpe/ibl» BXOJUT B 005A3aTENbHYIO
yacth; OITOII 6akanaBpuarta no Hanpasienuto noAaroroBku 18.03.02 - Duepro- u pecypcocbeperaromniue
NPOLIECCHl B XUMUUYECKOI TEXHOJIOTHHU, HE(PTEXUMUHU U OMOTEXHOJIOTHH.

W3ydyeHnne TeOpHMHM M NPAKTHKA TEXHUKH 3aIUTHI OKPY)KAIOIICH Cpeibl HAYMHACTCS MOCIIE
MPOXOXKICHUS CTyAeHTaMH Matepuana kypca «[IpuknamnHas MexaHuka», «OOmas U HEOPraHHYECKOM
XUMMUA, «AHaIUTHYECKASI XUMUS.

3. Komnerenuuu o0y4aruerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUS IMCUMILIMHBI (IlepevYeHb
IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHus) .

Kon u Kon u HanmMeHoBanue IInanupyembie pe3ybTaThl 00y4eHUS IIpouenypa
HauMeHOBaHHe HHAUKATOpA OCBOEHMS
KOMIIETEHIIUH U3 i‘(’)ﬁ:ﬁ?}:ﬁ:‘m y
6
onon coomeemcmeuu ¢ OIIOI
ITK-1. Cnocoben IK-1.1. 3HaeT: OCHOBBI pa3pabOTKH MEPOTIPUSITHI IO | Y CTHBIN OIpPOC,
OpPraHU30BBIBATh PazpabarsiBaeT CHIDKEHHIO BO3JCHCTBUS HA OKPYKAIOIIYIO MUCbMEHHBIN
pa3paboTKy MEpPONPUATHS IO cpeay Ipu 0OpaIeHNH C OTXOAaMH Ha omnpoc
MEPONPUATHH IO CHIDKEHHIO 3aKpEIUICHHON TEPPUTOPHH (B OPTaHHU3ALNH).
CHIDKEHHIO BO3ICHCTBUS HA YmMmeeT: pa3pabaTbIBaTh MEPONIPHUATHS IO
BO3EHCTBHS Ha OKpPY>KaIOLIYI0 Cpeny CHIDKEHHIO BO3JEHCTBUS HA OKPYKAIOIIYIO
OKPY’KaIOLIYIO Ipu 0OpalieHun ¢ cpeay Ipu 0OpaIeHNH C OTXOAaMH Ha
cpeny npu OTXO/IaMHU Ha 3aKpeIUIEHHON TeppUTOpHH (B OpTraHU3aIINH)
oOpaleHun ¢ 3aKpeIUIeHHON Baaneer: HaBBIKaMH OpraHU3ALUU
OTXOJ[AMHU Ha TEeppUTOPHUH (B KOJIJIGKTHBA IO pa3paboTKe MEPOIPHUATHS IO
3aKpeIUICHHOU OpTaHU3aIIH) CHUXKECHMIO BO3JICHCTBUS HA OKPY>KAIOILYIO
TeppuTopuu (B cpeny Ipu 0OpaIieHN: ¢ OTXOAaMH Ha
OpraHu3aIiN) 3aKpeIUICHHON TeppUTOpHH (B OpraHU3allliH)

[IK-1.2. Onpenenser
KOJIMYECTBO U
CTPYKIYpY
MEPOIPHUATHIA IO
CHIDKEHHIO
BO3JIEHiCTBUS HA
OKPY’KaIOIIYIO Cpeny
Ipu 0OpAIIeHNH C
OTXO/IaMH Ha
3aKperUIeHHO M
TEeppUTOPHH (B
OpTaHU3aIIH)

3HaeT: CTPYKTYpy MEPONPUSATHH 11O
CHIDKEHHIO BO3JICUCTBUS HA OKPYKAIOIIYIO
cpeay Ipyu 0OpaIeHNH C OTXOAaMH Ha
3aKpEeIUICHHOM TEPPUTOPHH (B OPTaHHU3AIN)
Ymeer: onpenenars KOJIUYECTBO U CTPYKTYPY
MEPONPUATHI TI0 CHHUKEHHIO BO3AECHCTBHS Ha
OKPY’KaIOIIYIO Cpey MpH 00palieHnH ¢
OTXOJ[AMH Ha 3aKpETUICHHOH TeppUTOPHH (B
OpraHU3aIIN)

Baageer: HaBbIKaMU OCYLLIECTBICHUS
MEpONPUATHI MO CHUKEHHIO BO3JIEUCTBUS Ha
OKPY’KaIOIIYIO Cpeny MpH 0OpaIieHny ¢
OTXOJIaMH Ha 3aKPEIUICHHON TeppUTOpHH (B
OpraHu3aluH)

VYceTHbli onpoc,
MMICHbMEHHBIN
ormpoc

IIK-1.3. Onpenensier
Ka4yecTBO
MEpONpUATHHA MO
CHIDKEHHIO
BO3IECHUCTBUS HA
OKPY’KaIOIIYIO Cpery
Ipu OOpAIIeHNH C
0TXO/aMH Ha
3aKperIeHHO M
TeppuTopuu (B

3HaeT: KpUTEPHH Ka4eCTBA MEPOIIPHUATHIH IO
CHUIKEHMIO BO3JICUCTBHUS HA OKPYKAIOILYIO
cpey IpHu OOpallleHUH ¢ OTXOJaMH Ha
3aKpEIUICHHOW TEPPUTOPHH (B OPraHU3AIHHN)
Ymeet: onpenensiTs Ka4eCTBO MEPONIPUSATHI
M0 CHMYKEHUIO BO3ICHCTBHS Ha OKPYKAIOIIIYIO
cpeny mpu oO0palieH!H ¢ 0TX0aMU Ha
3aKPETUICHHOW TEPPUTOPHUH (B OpPTraHU3aIINH )
Baaneer: TexHUKOM onpe/iesieHUsI KauecTBa
MEPONPUATHI MO0 CHU)KEHHIO BO3JIEHCTBHS Ha

VYcTHBlif onpoc,
MMUCbMEHHBIHN
onpoc




OpraHH3aIiN) OKPYXKaIOLIYIO Cpeay IIPU 00paleHnH ¢
OTXOJIaMH Ha 3aKpETUICHHOH TeppUTOPHH (B
OpTaHU3aIIH)

4. O0beM, CTPYKTYpPa U coAepKaHue TUCHUTIHHBI.

4.1. O0beM TUCHUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAnHML, 144 akaJeMHYecKHX Jaca.
4.2. CTpyKTypa TUCIUILINHBL.

4.2.1. CtpykTypa AUCHHUIUIMHBI B O9HOH (hopme

Bunsbl yueOHoii padoThl,
BKJIIOYAsl CAMOCTOATEIBHYIO
a0oTy CTYIeHTOB (B yacax
P yYery ( ; DopMBbI TEKYLIEro
s
KOHTPOJIsI
Paszngennl u TeMbI Q e % P
= 2 = yceBaeMocTH
Ne |AMCHMIUIMHBI b = S = .
2 =) = NMPOMEKYTOUHOI
n/n |0 MOAYJIsIM o 2 e = 2
a = AR S 2 g| arrecraunun
5] =7 Q
o % E = S B =
= a < R .g =) s 'g <
5} L = g < g . S = g
Q = E8 158 L0 an
Monye 1. IIporieccs! u armapaThl CyX0W OYMCTKH Ta30BBIX BEIOPOCOB
1 Krnaccudukarus
anmnapaToB CyXOil OYHCTKH. .
P Y 8 1 16 YcTHbIH ompoc
IIemeocaguTensHbIE
Kamepsl. LIUKI0oHBI
2 OunbTpHI 8 1 2 16 KonrtponbHas pabota
Hmozo no mooymo 1: 2 2 32 Konnoxsuym
Mogyns 2. IIpotiecchl u anmapaTsl MOKPOH OYUCTKH
1 IIpomeccsl u  anmapatsl
portee P 8 2 34 KonrtponbHas pabota
MOKPOW OYHCTKH
Hmozo no mooynio 2: 2 34 Konmoksuym
Monys 3. TernoBsie IpoLecchl, BRIIIAPHBIE allapaThl
1 TeroBbI€ MPOLECCHI,
UCTIOJIb3YEeMBIE TS o
Y ! 8 1 1 16 YcrHblit onpoc
00e3BpEeKUBAHNS CTOUHBIX
BOJL
2 Turmbt BBITIAPHBIX
P 8 1 1 16 KonTponbsnas padora
anmaparos
Hmoeo no mooyuo 3: 2 2 32 KostokBuym
Monyns 4. MaccooOMeHHbIE ITPOLIECCH U ammnapaThbl
MaccooOMeHHbBIE .
8 1 10 VYcTHBIH 01poc
anmnaparsl.
OuncTKa CTOYHBIX BOJ C
HCITOJIb30BAaHUEM 8 1 12 YcTHEI ompoc
azgcopOepoB
OuncTKa CTOYHBIX BOJ C
HCITOJIb30BAaHUEM 8 1 1 10 KontponbsHas pabota
IKCTPAKIIUH
Hmozo no mooymo 4: 2 2 32 Konnoxsuym
HUTOIO: 6 8 130 nud. 3ader

4.3. Conep:kaHue AUCUMILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pasjesiam).

4.3.1. Conep:xaHue JIEKIIMOHHBIX 3aHSATHII MO TUCIUIJIMHE.

Mooynw 1. Ilponecchl M anmapaTbl CyX0ii 0YMCTKH ra30BbIX BEIOPOCOB

Tema 1. Kiuaccupmkxanusi anmapaTtoB Cyxod OYMCTKM  Ta30BbIX  BBIOPOCOB.
IbiceocanuTeibuble kKamepbl. Llnkionsl VcTouHHKH 3arps3HeHUss aTMOC(ephbl. XapaKTepUCTHKA U
KJ1accu(UKanus BPEAHBIX BEIOPOCOB B aTMocdepy. MacmTaObl TEXHOTEHHOTO TOCTYIUICHHS B Onochepy



TOKCHYHBIX Ta30B. Kimaccudukarus anmaparoB cyxoi ouncTku. CocTaB U CBOMCTBA MBLIH. AITapaTypa,
TEXHOJIOTHUECKHE CXeMbl YCTAaHOBOK M pabodyuMe mapaMerpbl IPOLECCOB IbUICYJIaBIUBaHUA.
OrcTauBaHue, TEOPETUUECKUE OCHOBBI, CKOPOCTh IIpolecca. YCTPOHCTBO OTCTOMHHKOB, HX
TEXHOJIOTMUYeCKuH pacueT. [IputeocanuTensHble KaMephbl, HHEPIIMOHHBIE NbUICYI0BUTENHU. L{MKIOHBI.

Tema 2 . ®uabTpbsl OUIBTPOBaHUE, TEOPHUS MpPOIECCa, OCHOBHOE YpaBHEHHE (QHIBTPOBaHUS.
Kiaccudukarus u KOHCTPYKIUN QUIBTPOB. PykaBHbIE (PHIBTPHI, SIEKTPOPHIBTPHL.

Mooyns 2. Ilpoueccsl M anmapaTsl MOKpOii ouncTku. TemioBble mpoueccsl, BhIMAPHbIE
anmnaparsl

Tema 3. Ilpouecchl M anmapatbl MOKPOH OYMCTKH ra3oBbIX BbIOpocoB. Teopernueckue
OCHOBBI TIpoliecca abcopOunu. YpaBHEHHE MaTepualibHOrO OanaHca mpouecca adcopOuun. J[Brkymas
cuta mpoiiecca abcoporuu. Pacuer abcopbepa. Onpenenenue pacxoaa adcopoenra. JlecopOIius, METOIbI
ee nposeneHus. Kiaccudukanusi, yCTpoHCTBA M OCHOBHBIC KOHCTPYKIMOHHBIE THIBI abcopOepos.
IMnenounsie abcopoOepsl. Hacanounsie abcopOepsl.

Mooyns 3. TenjioBble NpoLeCcChl, BHITAPHbIE ANINAPATHI

Tema 4. TemoBble IMpouecchbl, HMCHOJb3yeMble JIsI 00e3BPEKHBAHMSI CTOYHBIX BO.
Teopernueckne  OCHOBBI  mpomecca  Temionepenaud. CnocoObl  pacmpoCTpaHEHHs — TeIula,
TEIUIONPOBOIHOCTE. YpaBHeHue ®ypoe. Temmonepenaya. HarpeBaromue areHTh U CIOCOOBI HArPEBAHUSI.
HarpeBanune ropsuuMu KMOKOCTSIMH. BBICOKOTEMIIEpaTypHbIE OPTaHMYECKHE TETIOHOCHUTENH.
Kunkomeranmmueckue — TemnoHocutenud. OXJaXparolmuMe areHThl W CHOCOOBl  OXJaXICHHS.
TemnooOMeHHbIe —ammapaTbl, WX KiaccuQUKanmuss ¥ CpaBHUTEIbHAs XapakTepucTuka. Pacuer
TETI000MEHHHKOB.

Tema 5. Tunsl BeImapHbIX anmapaTtoB. Meronsl BbimapuBaHus. OCHOBHBIE KOHCTPYKITHH
BBIMAPHBIX YCTaHOBOK. (OCHOBHBIE 3aKOHOMEPHOCTH IIpollecca BBIMapUBaHMs. BelmapuBanue mpu
aTMOC(i)CpHOM JAaBJICHWH, IPU MOBBIMICHHOM OAaBJICHHU IIOJA BAKYYMOM. KJIaCCI/I(l)I/IKaHI/Iﬂ N OCHOBHBIC
KOHCTPYKTHBHBIE THIIBI BBITAPHBIX anmnapaTtos. IlocienoBarenbHOCTE pacueTa BBIIAPHOTO almapara.

Monayas 4. MaccooOMeHHbIEe POLECChl H aNMapaThl

Tema 6. MaccooOmenHble anmapatbl. Bunel mpomeccoB Maccomepenauu. Mcmonb3oBanne
Maccolnepenayu Uil OYUMCTKH CTOYHBIX BOJ. MaTepuanbpHbll IpoLecca Maccolepenadd. YpaBHEHUE
paboueit nmuanu. Monekynspras auddysus. Konsextusnas quddysus. MexaHusMm U MOJENH IPOLECCOB
Maccriepeaadn. Pacuer MaccooOMEHHBIX amlmmaparos.

Tema 7. QOuncTKa CTOYHBIX BOJ C HCMOJb30BaHMEM acopOepoB. TeopeTHUeCKHE OCHOBBI
nporecca ajacopOouuu. Bpemst 3ammurHOro aeWcTBus cnosi agcopOeHTta. [luHammuueckash aKTUBHOCTD
ancopbOenTa. [lecopOuus, Meronsl ee mpoBeneHHs. OCHOBHBIE THIbI NPOMBIIUICHHBIX aJCOPOEHTOB.
OuKcTKa CTOYHBIX BOJ JCOPOIMEH. ANICOPOIIMOHHBIC YCTAHOBKHM C HEIIOJBMIKHBIM, JBHXKYIIUMCS WU
TMICEBJIOOXKMKEHHBIM CJIOEM aJCOpPOCHTA.

Tema 8. OuucTKa CTOYHBIX BOJ € HCIOJb30BAaHHEM JKTpakuMM. JXKuaKocTHast 3KCTpPaKIMS.
MarepuanbHeiii OanaHCc Tpollecca 3KCTpakIuh. BviOop skcTpareHTa. MeTOABl SKCTparupoBaHMS.
OpHocTyneHuaTass ASKCTpakius. MHorocTyneHuaras SKcTpakmus. Kiaccupukanus, YCTpOWCTBO U
NPUHLMII AEHCTBUS ICTPAKTOPOB.

4.3.2. Conep:xaHue JIa0OPATOPHO-NPAKTUYECKHUX 3AHATHI M0 TUCUMIINHE

Mooyns 1. Ilpouneccbl M anNAPaThI CyX0il 0OUUCTKH Ia30BbLIX BLIOPOCOB

Tema 1. Kiuaccupmkxanusi anmapaTtoB Cyxod OYHMCTKM  Ta30BbIX  BBIOPOCOB.
IIbiceocannTenbubie kamepsbl. Hukinonbl. Pacuer nukiona.

Tema 2. ®uabTpbl. PacueT MOPHCTHIX MeTATHUYECKUX (QUIBTPOB JUISI OYHUCTKH BBIOPOCOB OT
TBUIH

Mooyns 2. Annapatbl MOKPOii ouucTKH. TenJioBble npouecchl, BbIMAPHbIE AaNNAPATHI

Tema 3. Ilpouecchl U anmapaTbl MOKPOii OYMCTKH Tra3oBbIX BBIOPOCOB. Pacuer mporieccoB
OYMCTKH Ta30BBIX BBIOPOCOB MeTo/oM abcopOmmm. OdYmcTKa Ta3oBBIX BBIOPOCOB OT OKCHIOB a30Ta
abcopOrueii.

Mooyns 3. TennoBble npolecchl, BLINMAPHbIE ANINAPATHI

Tema 4. TensioBble npouecchl, HCMOJb3yeMble I 00e3Bpe:KUBAHUSI CTOYHBIX BOJA. Pacuer
KO3 GUITUECHTA TeTUTONepeIaun

Tema 5. Tunpl BeINapHbIX aNnapaToB. PacueT BakyyM-BbIIapHON YCTaHOBKH

Monayas 4. MaccooOMeHHbIe MPouecchl M annapaThbl

Tema 6. MaccooOMeHHbIe annapaThl. AICOpOIIOHHAS OYMCTKA CTOYHBIX BoJ. Pacder
koa(dPumenta agcopoumu.



Tema 7. QuncTKa CTOYHBIX BOJ € HCIOJIb30BaHUEM ajfcopoepoB. OnpenenenHue
TUTHAMAYECKON M CTaTHIECKON OOMEHHOM €MKOCTH acopOeHTa

Tema 8. QuncTKa CTOYHBIX BOJ C MCMOJIB30BaHHEM IKCTPaKuu. OUNCTKA CTOYHBIX BOJ OT
OpPTaHMYECKUX COCTUHEHHI METOJIOM SKCTPAKIIHH.

5. O6pa3oBaTejibHbIE TEXHOJIOTHH

Pexomennyemble 00pa3oBaTeIbHbBIC TEXHOIOTHH:

- Ha JICKLMSIX 110 BCEM pa3fiesiaM HCIIOJIb3YETCs IEMOHCTPATUBHBIN MaTeprall B BUIE
Mpe3eHTalN;

- pacueTHO-Tpaduyeckre paboOTHI BBHITIONHSIOTCS CTYJCHTAMH CAaMOCTOSITEIBHO MOJT KOHTPOJIEM U
C KOHCYJIbTAllMEH MpernoaaBaTes.

B xozme ocBoeHUs NUCIMIUIMHBI IPEAYCMaTPUBACTCS. IPUMEHEHHE CIEAYIOINX AKTUBHBIX
METOJIOB O0Y4CHUS:

- BBIMOJIHEHHE JIAOOPATOPHBIX paboT ¢ 3JI€MEHTaMH HCCIICAOBAHHUS.

- OTUETHBIE 3aHATHA MO pasfenam “llporeccs U anmaparsl CyXOl OYMCTKH Ta30BBIX BRIOPOCOB”,
“IIporeccrl u anmapaTsl MOKPOM OYHCTKH Ta30BBIX BEIOPOCOB” U ‘“TerioBhIe MPOLIECCHI, HCIIOIb3YeMbIe
JJIA OYUCTKU CTOYHBIX BOI[”, «DUBUKO-XUMUYECKHUE METOAbI OYUCTKU CTOYHBIX BO).

VYaenbHBI Bec 3aHATHUH, NMPOBOIMMBIX B HMHTEPaKTHBHBIX (opmax (Jekuus-Oecena, JEKLUs-
JUCKYCCHS, JIEKUUSA-KOHCYNIbTaUus, MNpoOJeMHas JIEKUUs, JIeKUUSA-BU3yaIM3alus, JIEKUUs ¢
3alUIaHUPOBAHHBIMU OIIMOKaMU), OTPEAEISAETCS TTIaBHOM 1eNbI0 (MHCCHEH) MPOrpaMMBbl, 0COOEHHOCTHIO
KOHTHUHI'CHTa o6yqa}01u1/1xc;1 " COACPIKAHUCM KOHKPCTHBIX AWCIMUIIINH, U B LICJIOM B y‘-IC6HOM mpouecce
M0 TAaHHOW JUCUUIUIMHE OHU JAOJLKHBI COCTABIIATH HE MeHee 12 4acoB ayAUTOPHBIX 3aHATHU. [Ipu ureHun
JIAHHOT'O Kypca TPUMEHSIOTCS TaKWe BHIbI JICKIMH, KaK BBOJHAsA, JCKIUsA-MH(OpMaIms, o0030pHas,
MpoOJIeMHasl, JICKIMS-BU3YAIU3allis. 3aHATHS JICKIIMOHHOTO THIA COCTaBIAOT 33% ayAuTOpHBIX
3aHATHUIL.

s aTTecTalMy CTYyJEHTOB MO Ka)KIOMY MOAYJIIO TOJDKHBI IIPOBOANUTHCS KOHTPOJIBHBIE PAaOOTHI.
B kauecTBe UTOrOBOr0 KOHTPOJISI IPOBOJIUTCS 3aUeT.

6. YueOHO-MeTOqMYeCKOe 00ecTieYeHHe CAMOCTOSATEIbHOI PadoThI CTYICHTOB.
6.1. Buasl 1 TOpSITOK BEITIOMTHEHUST CAMOCTOSTEIBLHOM pa60TLI

1. H3ydeHue peKOMEHIOBAHHOU JTUTEPATYPHI.
2. llownck B MHTEpHETE JOMOJIHUTEIIEHOTO MaTepHaia
3. TloxroroBka x or4eTraM 1o JJaOOpaTOPHBIM padoTam.
4. Pemenne 3KCIEPUMEHTAIBHBIX U PACUETHBIX 33]1a4.
5. TloaroroBka K KOJUIOKBHYMY.
6. TlomroroBka k auddepeHIMPOBAHHOMY 3a4ETYy.
Ne Bun camocrosiTensHOM paboThI Bun xonTpons Y4e6HO-MeToANY.
obecrieueHne
1. | INogroroBka K OTY4ETaM IO [IpoBepka BBHIOJHEHUS pacUETOB, Cwm. pazgenslt 7, 8, 9
nabopaTopHEIM paboTam odopmieHns pabOTHI B Ta00PaTOPHOM JTAHHOTO TOKYMEHTA.
XKypHaJie ¥ IPOpabOTKH BOIPOCOB K
TEeKyIIeH TeMe M0 peKOMEHIOBaHHON
JIUTEpaType.
2. | Penienue sKCriepUMEHTAIBHBIX U IIpoBepka qOMaIIHUX 3aaHUN. Cwm. pazgenst 7, 8, 9
pacyeTHbIX 3a/1a4 JITAHHOTO JIOKYMEHTA.
3. | [oaroToBKa K KOJJIOKBHYMY [Ipomexxyrounas atrectanus B popme Cwm. pazgenst 7, 8, 9
KOHTPOJIbHO# paboTBhI. JAHHOTO IOKYMEHTA.
4. | Iloaroroska YCTHBIN WM MUCEMEHHBIN OTIPOC, THO0 Cwm. pazgenst 7, 8, 9
1 hepeHIMPOBAHHOMY 3aUeTy. KOMITBIOTEPHOE TECTHPOBAHHE. JAHHOTO IOKYMEHTA.

1. Texyrmuit KOHTPOJIB: MOATOTOBKA K OTYETaM I10 JJAOOPATOPHBIM paboTam.
2. Texkymuii KOHTPOJIb: PELICHUE IKCIIEPUMEHTAIBHBIX U PACUETHBIX 3a/1a4.
3. IIpomeskyTouHas arTectanus B opMe KOHTPOJILHOH paboThI.

Texywuii KOHmMpPob YCTIEBAEMOCTH OCYIIECTBISIETCS HEMPEPBHIBHO, HA MPOTSHKEHWH BCETO Kypca.
[Ipexxae Bcero, 3To0 yCTHBIM OIMPOC MO XOAY JTa0OPATOPHBIX 3aHSITHH, BHITIOIHAEMBIN I ONIepaTUBHON
AKTUBHM3AalMM BHUMAHUSl CTYICHTOB M OLEHKH MX YPOBHS BOCHPHUSTHA. Pe3ynbTaTbl yCTHOTO ompoca
YUUTHIBAIOTCSA NPHU BHIOOpE MHIMBUAYAJIbHBIX 3a4a4 AJs pemeHus. Kaxayro Hememo OCyLecTBISIETCS
MIPOBEPKa BBIMTOTHEHHS pacdeToB, 0GOpMIICHHUS paOOTHI B TaOOPaTOPHOM KypHAaJIe.




IIpomescymounsiti KOHmMpPOLL TPOBOAUTCS B (pOpMeE KOHTPOIBHON pabOTHI, B KOTOPOH COAEpIKaTCs

TEOPETUIECKUE BOIPOCHI U 32JIaH.
Hmoeoswiti konmpoas NpoBoauTCs B BUIe 1 dHepeHIMPOBaHHOTO 3a4eTa.

7. ®OHJ OLIEHOYHBIX CPECTB AJ NPOBeAeHUs TEKYIero KOHTPOJIsSI yCIeBaeMOCTH,
MPOMEKYTOYHOM aTTecTAlMH MO0 UTOraM OCBOEHHS TUCHHUILIMHBI.
7.1. TUNIOBBIC KOHTPOJIBHBIC 3aTAHUS

KoHTposibHbIE BONIPOCHI

AHTpPOTIOTeHHOE 3arps3HeHNE aTMOCHEpHI.

Knaccudukanus MCTOUHNKOB 3arpsi3HEHUH BO3AYIIHOTO POCTPAHCTBA
Kiaccudukanus BpeqHsIX BEIOPOCOB

MeTo/pI OUMCTKHU ra30BBIX BEIOPOCOB.

CBolicTBa MBUIH.

OuncTKa ra3oB B BUICOCAAUTENBHBIX KaMepaX. Pacder npuieocaAuTensHON KaMephl.
OumncTka ra30B B HHEPIUOHHBIX IBIICYIOBUTEISAX

OuncTka ra3oB B IUKIOHaX. PacueT nukioHa.

. Ouncrka ra3oB B pribTpax

10.0Ou4ncTka Ta30B B 2NIEKTPOHUIBTPaX

11.0Ou4uctka ra30B B CKpyObOepax

12.04ncTKa Ta30B B ICHHOM TBUICYJIOBUTEIIE

13.VYcrpoiicTBa A yIaBIWBaHUS TYMaHOB.

14.Teoperndeckiie OCHOBHI Ipoliecca adbcopouu.

15.KoHcTpykunu abcopOepos.

16.MeToabl TEPMHUUECKOTO 00C3BPEIKUBAHUS.

17 . KoHIeHTpupOBaHHE CTOYHBIX BOJI B BHIITAPHBIX YCTAaHOBKAX.

18.04ncTKa BEIMOpOKUBAaHUEM U KPUCTAJUIA3AIIACH.

19. TepMooKUCIUTENBHBIE METOABI 00E3BPEKUBAHHS CTOUYHBIX BO/I.
20.TeopeTrueckue OCHOBHI MPOIIECCa TEIIONEPEIadH.

21.Cnoco0bl pacipoCTpaHeHHUs TEIUIa, TEIUIONPOBOIHOCTS.

22.YpaBuenue Oypee.

23.Temonepenaya.

24.TemooOMEHHBIE anmaparsl, UX KIacCH(UKAINSA U CPAaBHUTENIbHAS XapaKTePHCTHKA.
25.Pacyer Termno00MEeHHUKOB.

26.MeTo/1p1 BHITIAPUBAHHSI.

27.OcHOBHbIE KOHCTPYKLHMH BBIIIAPHBIX YCTAHOBOK.

28.0OcHOBHBIE 3aKOHOMEPHOCTH MIPOIIECCca BBIITAPHBAHUSI.

29.BsinapuBaHue Ipu aTMOCHEPHOM JIaBJICHUH, IPU TTOBBIIIEHHOM JIABJICHUH I10]] BAKYYMOM.
30.Knaccudukaryst 1 OCHOBHBIE KOHCTPYKTHUBHBIE THIIBI BBINAPHBIX allllapaToB.
31.ITocienoBaTeNbHOCTD pacyeTa BBITAPHOTO alapara.

32.Buibl MporeccoB Maccorepe/iauu.

33.Hcnonb30Banne Maccorepeaayn JJisi OYMCTKH CTOYHBIX BOJI.
34.MarepuabHBI{ IpoLiecca Macconepeaayn.

35.YpaBHenue paboueit TMHUH.

36.Momnekynsipaas 1updy3us.

37.KonsektuBHast 1uddy3usi.

38.MexaHu3M U MOJIENIU IPOLIECCOB MacCIepe1ayn.

39.PacueT MaccCOOOMEHHBIX amaparoB.

40.TeopeTruecKkre OCHOBBI IIPOIIeCcca aJICOPOITHH.

41.Tloka3arenu, XapakTepU3yIOLIHE IPOLECcC aacopOLru.

42.lecopOriusi, METOBI €€ IPOBEACHHUS.

43.OCHOBHBIE TUIIBI IPOMBIILICHHBIX aJICOPOCHTOB.

44.04ncTKa CTOYHBIX BOJ| aJICOPOIIHEH.

45.AncopOLMOHHBIE YCTAaHOBKM C HEMOABIKHBIM, JBIDKYLUIMMCS U IICEBIOOKMKEHHBIM
azcopOeHTa.

46.I1pocras meperoHka u peKTUUKAIIHS.

47.)KuaxocTHasT SKCTPAKIIHA.

48.MaTtepualbHbIi OanaHc mpolecca SKCTPaKIIUH.

©WoNoOAWNE

CJI0EM



49.Br100p 3KCTparcHTa.
50.MeTo1bI SKCTparupOBaHHMs.
51.0xH0CTyNIeHYaTast SKCTPAKIIHS.
52.MHoroctyneHyaTast SKCTPaKIIHsL.
53.Knaccudukanus, ycTpoHCTBO M IPUHIIMI ICHCTBUS CTPAKTOPOB.
54.0OmnpenencHne TMHAMAYECKON M CTaTHUECKOH 0OMEHHOI €MKOCTH amcopOeHTa

TecToBbBIC 3a1aHUSA
1. 'a3 Bpamaercst BHyTpH arnmapara, JBUrasich CBEpXY BHH3, a 3aTe€M JIBUXKETCs BBepX. UacTHIIbI MbLIH
0TOpaChIBAIOTCS IIEHTPOOSIKHOM CHIIOHN K cTeHKe. LIeHTpoOekHOe YCKOpEHUE B HECKOJIBKO COT, a TO H
TBHICSIYY pa3 O0JIbIIE YCKOPEHUS CHIIBI TSXKECTH, TIOITOMY JaKe BeChMa MaJICHbKUE YACTHIIBI ITBUTA HE B
COCTOSIHUM CJIEJIOBATh 33 T'a30M, a IMOJI BIUSHUECM IIEHTPOOCKHOM CHITBI ABMKYTCS K cTeHKe. [IpuHImn
paboThI KAKOT'O arnmapaTa OIMKUCaH BBIIIE:

a) ImpIIeocaTUTENbHAS KaMepa 0) MHEPIMOHHEI MBUICYTOBUTEb,

B) IIMKJIOH T) CKpyOOep.

2. Aspo3somnu, conepikaiine TBEpable 9acTUllbl pazmepom ot 0,1 10 5 MKkM — 3T0:

a) TIBLTH 0) TymMaHbI B) JBIMEL.

3. butymbl OTHOCATCA K:

a) TUAPOQIIFHBIM MaTepHalIaM 0) runpodoOHBIM MaTepranam, B) aOCOIIOTHO TUAPOGOOHBIM.
4. K MOKpBIM MBUICYJIOBUTENSIM OTHOCSTCS:

a) MbIJIeOCaIUTEIbHAS Kamepa 0) ckpy0Oep  B) aneKTpoUIBTp

5. VlcTOYHMKH TIPOU3BOICTBEHHBIX 3arPsA3HEHUIN BO3AYIIIHOTO IPOCTPAHCTRA PA3NENSIOT 10 HA3HAYCHUIO
Ha:

a) TEXHOJIOTHYECKHE, BEHTHIISI[OHHEIC, 0) He3aTCHECHHbBIC; 3aTCHECHHBIC, HAa3eMHbIC;

B) TOUYCYHBIC, THHEHHBIE.

6. Ilpu cnexxuBanuu Bo3pacraet B 1,2—1,5 pasa:

a) KQXyIIascs IUIOTHOCTh 0) HaCBIIHAS IUIOTHOCTD, B) UCTUHHAS IUIOTHOCTb.

7. Kakoif MexaHU3M OCa)IeHHS UCTIOJIb30BaH B BUXPEBBIX MBUICYIOBUTEISX:

a) rpaBUTAIlMOHHBIN 0) UHEPIIMOHHBIH B) IIEHTPOOEIKHBIN.

8. IIpouecc abcopOimu TeTpadTopraa KpEeMHHUS IPOBOJSAT B

a) MOJIBIX KOJIOHHAX, 0) HacaJOYHBIX KOJOHHAX B) TapeibyaThiX KOJOHHAX

9. Hanbonee 1oCcTyHBIMHU TBEPABIMU XeMOCOpOSHTaMH (hTOPHJIA BOJIOPO/IA SIBISIFOTCS

a) U3BECTHSK, AJIFOMOTeIH, (QTOPH]] HATPHUS

0) kapOoHAT HATPHS, CHIIHKATEIb, XJIOPUJ HATPHSI

B) KapOOHAT KaJHsl, CHJIMKarellb, HUTPAT HATPHS

10. B npoMBINIJICHHOCTH ITpH abcopOIinu TeTpadTopuia KpeMHHUS OIYYar0T

a) pactBop H,SiFs 0) pactBop HF B) pactBop H,Si0;

11. Ounctky raza OT AMOKCHA YTIIepoia BOIOH MO/ IaBICHHEM UCTIONB3YIOT, €CIIH CO/IepKaHHe
YIJIEKHUCIIOTO Ta3a

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

12. Ilpu o4nCTKE Ta30BBIX BEIOPOCOB OT TMOKCHA YIIIEPOIa BOJOH IO IaBJICHUEM PETSHEPAITHIO
MOTJIOTUTENS IIPOBOJIAIT:

a) BOJSTHBIM TTApOM B) CHIDKEHUEM JIaBJICHUS 0) BO3ayXOM I') HarpeBaHUeM
13. AGcopbumnio okcuaa yriepoia MeIHO-aMMHAYHBIM PACTBOPOM MPOBOJISAT B CIEAYIOMINX YCIOBUAX
a) masnenue 2- 10 MITa, temnepatypa -20- 0°C 0) nasienue 12- 30 MITa, temneparypa 0-20°C
B) nasienue 32-50 MIla, remneparypa 40-100°C

14. A6copbumst — 310

a) TpolLecC TIOIJOUICHUS] NapoB WM Ta30B W3 Ta30BbIX WM [apo-Ta30BBIX CMECEH >KUAKHMHU
MOTJIOTUTEIISIMH

0) mpolecc TOIJOUIEHWS MapoB WM Ta30B M3 Ta30BBIX WIM Mapo-Ta30BBIX CMecedl TBEpIbIMHU
HOTJIOTHTEISIMA



B) CBSI3BIBAHHE arpPECCUBHBIX U BPETHBIX KOMIIOHEHTOB PA3IMYHBIMU T00ABIIEMBIMH pearecHTaMu

15. IlormomaeMsrit mpu abCOPOITIH ra3 — 3TO

a) 9KCTpareHT 0) abcopOeHT B) abcopOTUB

16. Tlapo-ra3zoBasi cMech MPOXOIUT CBEPXY BHU3 UEPEe3 CIIOH MOTJIOTHTEIS. 3aTeM Io/1aua Ta30BoOi cMecH
IpeKpalaeTcss U B anmapaT mojaetcsi BoAsHOH map. CMeck 1ecopOMpOBAHHOTO KOMIIOHEHTA U MapoB
BOJBI yJalsieTcs 4Yepe3 BEpXHIO YacTh KoJoHHBL. Creayromas ¢aza — CymKa IOTIOTHTENS.
[epexpsiBaeTcsi BXOA M BBIXOJ BOASHOTO Iapa, BIAKHBIN MOTJIOTHTENb CYIINTCS TOPSYUM BO3IYXOM.
[ToroM mpekpalmaeTcs mojada ropsiero Bo3ayxa, HAeT OXJIaKACHUE TOTJIOTUTENS XOJIOJHBIM BO3LyXOM.
Pabota xakoro ammapaTa onucaHa BeIie?

a) agcopOep ¢ KUISIIUM CII0EM MOTJIOTUTENS 0) abcopOep Trna CM

B) aJicopOep C HETTOABHIKHBIM CJIOEM ITOTIOTUTEIS

17. MexaHH4YeCKyI0 OYHCTKY CTOYHBIX BOJI MOKHO TIPOBECTH B

a) AIIEKTPOJIN3EPE, aBTOKIIABE 0) puIbTpe, THAPOLMKIOHE

B) OrouIbTpe, a3poTeHKE T') KpUCTAJUTA3AaTOPEe, O30HATOPE

18. 1715t OYMCTKH CTOYHBIX BOJI XUMHYECKUM METOJIOM HCIIOJIB3YIOT CIEAYIOIINE OKUCIUTEIN

a) XJIOp, AMOKCHUJI XJIOpa, TICPMaHTaHaT KaJlvs, OUXpoMar Kajiusi, 030H

0) xutopu HaTpwsl, CyIabGaT HATPHS, TUPOITFO3UT, BOJOPO/T

B) BOAOPO/I, JKEJIE3HBIN TOPOIIOK, THAPOCYIB(MUT HATPHS

T) cynbdar HaTpus, cyIb(daT KaabIHs, TUPOIIO3UT, BOIOPO

19. 17151 OYMCTKU CTOYHBIX BOJ OT PTYTH U €€ COEIUHEHUN BOCCTAHOBICHUEM HCIIOIb3YIOT

a) epMaHraHat Kajius, OMXpoMar Kalusi, EPOKCH]] BOAOPOIa

0) xytopu HAaTpwsl, CyabGaT HATPHS, TUPOITFOZUT

B) cynb(u xKese3a, THAPOCYIbPHUT HATPHS, KEIEe3HbIH TOPOIIOK

20. K xakoMy METOly OYUCTKU OTHOCHUTCS aJICOPOLIHS:

a) MEXaHHYECKHMA 0) XUMHUYCCKHMA B) TEPMHUUECKUN T) (PU3UKO-XUMUYECKHIA

21. Ecau npouecc aacopOLMOHHON OYMCTKM CTOYHOM BOJBI BEAYT MPU (PHIBTPOBAHWUU BOJBI YEpe3 CIIOW
aicopOeHTa UCTIONB3YIOT aKTHBHBIHM yroJib B BUIE YaCTUI] Pa3MEPOM

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

22. Ecnu npotiecc aJicOpOIIMOHHON OYMCTKH CTOYHOM BOJIBI BEIYT B IICEBI00KUIKSHHOM CJIOE UCIIOJIb-
3yIOT aKTUBHBIH yroJb B BUE YaCTHUI] Pa3MEPOM

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

23. IoHHTBI, CIOCOOHBIE MOTJIONIATh U3 PACTBOPOB AIEKTPOIUTOB TOJIOKHUTEIBHBIC HOHBI, HA3bIBAIOTCS
a) KaTHOHUTaMH 0) aHHOHUTAMHU B) aM(pOTEPHBIMHU

24. K HeopraHM4ecKUM MpUPOJHBIM HOHUTAM OTHOCSTCS

a) CHJIMKAareJu, IePMYTHTBI, OKCHIBI U TUIPOKCHIBI ATFOMHHUS, XpOMa, IIUPKOHUS

0) T'YMUHOBBIE KHCIIOTHI TI0YB U yTJIeH

B) LICOJIUTHI, TTIMHACTHIE MUHEPAJIBI, TI0JIEBBIC ILTIATHI

25. K HeopraHn4eckMM CHHTETHYECKUM HOHUTAM OTHOCSATCS

a) CWJIMKAreJu, IEPMYTHTBI, OKCUBI X TUAPOKCHIBI ATFOMHHUS, XPOMa, IIUPKOHUSI

0) TYMHHOBBIE KHCJIOTHI TIOYB U yTJIeH

B) [ICOJTUTHI, TITMHACTHIE MUHEPAITBI, TIOJIEBBIC IITIATHI

26. KaTHOHUTBI peTeHePUPYIOT

a )2-8% pactBopamu 1menoueii  0) 2-8% pacTBopamMH KHCIOT B) 2-8% pacTBOpOM Hoza

277. AHHOHUTHI pEreHEePUPYIOT

a )2-8% pacTBOpamH 1eIouei 0) 2-8% pacTBOpaMH KHCJIOT B) 2-8% pacTBOpoM Hozaa

28. Koarymsamus - 310

a) mporiecc MEMOPAHHOTO Pa3JIeICHUs PACTBOPEHHBIX MIIH JUCIIEPIHPOBAHHBIX YACTHI], OCHOBAHHBINA Ha
pa3nuYMAX B UX MOJIEKYJISIPHOM Macce WK pa3Mepax W MPOTEKAIOIIUH o] IeHCTBUEM TaBICHUS

0) mporiecc N3BJIEYEHHS OHOTO MIIM HECKOJIBKIX KOMIIOHCHTOB M3 PACTBOPOB C IIOMOIIBIO
N30HMpaTeIbHBIX pACTBOPUTEIICH



B) Iporecc GUIBTPAIIMH BOABI Yepe3 MOPUCTYIO IEPETOPOJIKY, B X0/1€ KOTOPOTO TBEP/IbIC YACTHIIBI
3aepKUBAIOTCS, @ BOAA MOJTHOCTBIO IIPOXOJUT CKBO3b HEE

T') IPOIIECC YKPYIHEHUS JUCTIEPCHBIX YacTHUI] B PE3yJIbTaTe UX B3aUMOACUCTBHSA U OObEANHEHHS B
arperarsl.

29. B kayecTBe KOATyJISIHTOB HCIIOIB3YIOT COJH

a) HATpUS U Kanus, 0) ’)kerne3a W aJlIOMUHUSL ~ B) MarHus M KaJbLus T') 0JIOBA M CBUHIIA
30. B xagecTBe (hIIOKYISIHTOB HCIIONB3YIOT

a) TUAPOOKCH] aTFOMUHHUS 0) xJ0pua HATPHSI B) MMOJIUAKPUIAMHU]T

31. O heKTHBHOCTD AMEKTPOXUMHICSCKIX METOI0B OIICHUBACTCS

a) MPOU3BOJUTENBHOCTBIO TPYAA, KAYeCTBOM pabOThI

0) CONPOTHUBJICHUEM, PACXOIOM OKHCIIUTEINS, BBIXOJAOM MPOAYKTa PEaKIUU

B) MJIOTHOCTBIO TOKA, KOG (GHULINEHTOM I10JIE3HOI'0 MCII0Ib30BAHMUS HAIPSKEHUS, BEIXOJOM 10 TOKY
32. B kauecTBe aHOJOB MPU IJICKTPOXUMUIESCKOM OKHCICHUHU UCIOIB3YIOT

a) rpaduT, IMOKCH] CBUHIIA, PyTEHHsI, KOTOPhIE HAHOCAT Ha TUTAHOBYIO OCHOBY

0) MonbieH, cIIIaBbl BOMb(pama ¢ KeIe30M WIH HUKEIeM

B) OKCHJI QJIFOMUHHMS, XJIOPU HATPHSI, AITFOMUHHAN

33. Ilpu npoBeACHUH 3JIEKTPOKOATYIALUOHHON OYUCTKU CTOYHBIX BOJ B KAUECTBE AHOJOB UCIOJB3YIOT

a) OPTA, menp 0) nnmatuHy, TpaguUT  B) THTaH, IUNIATHHY T) XKeJe30, ATIOMUHUM
34. K xakoMy MeTOAy OYUCTKH OTHOCHUTCS JEKTPOQIOTAIIHS:

a) MEXaHHYECKHHA 0) XUMHUYCCKHIA B) TEPMHUYECKHUN T) (PM3UKO-XUMUYECKUI
35. Ipouecc 2eKTpo(IOTAIMOHHON OUNCTKY CTOYHBIX BOJI OCHOBAH Ha CIICIYIOIIUX PEaKIUIX

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

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

B) 2H,0 - 4¢ — O, + 4H" Cr;0;” +14H*+12¢ — 2Cr+7H,0

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

36. [pornecc xuaKkohazHOro OKUCIEHHUS] CTOYHBIX BOJ| TPOBOJIAT MIPU TEMIIEPAType

a) 800-1100 °C 0) 400-600 °C B) 200-300 °C r) 50-100 °C

37. KoHIIEHTpUPOBaHNE CTOYHBIX BOJ MPOBOJIAT B

a) TOPU30HTAIBHBIX, BEPTHKAIBHBIX, PAIUATBHBIX OTCTOMHUKAX

0) MCTIAPUTENBHBIX, BBIMOPAXUBAIOIINX W KPUCTAIUIOTUPATHBIX YCTAaHOBKAX

B) IIMKJIOHHBIX, [IIAXTHBIX, KAMEPHBIX MIeUax

38. IIpomecc mapoda3zHOro OKUCIEHUS CTOYHBIX BOJ IPOBOIAT IIPH TEMIIEPaType

a) 50-100 °C 6) 200-300 °C B) 400-600 °C r) 800-1100 °C

39. I'poxoueHue — 310

a) MPOIIeCC MOJIYYSHUS U3 KPYITHBIX KyCKOB ITepepadaThIBaeMbIX MATEPUATIOB IPOTYKTOB KPYITHOCTHIO
SmMm

0) mpoliecc Moy4eHus: U3 KPYIHBIX KYCKOB MepepadaThiBaéMbIX MAaTEPUAIIOB IMPOTYKTOB KPYITHOCTHEO
50MMm

B) TIPOIIECC Pa3/IeIeHNs Ha KJIACChI IO KPYIMHOCTH Pa3jIMYHBIX 110 pa3MepaM KyCKOB (3epeH) MaTepuaia
IIPY €ro NepeMENIeHNH Ha SYEUCTHIX MOBEPXHOCTIX

40. s mpoBeaeHUS TpoIecca N3METLYCHIS HCTIOIB3YIOT

a) UIEKOBBIE, BAJIKOBBIE, KOHYCHBIE IPOOHIIKU 0) HOXKEBEIE, CTEPKHEBBIE, HOXKEBBIE MEITLHUIIBI
B) BUOpAIMIOHHBIE, POTAIIMOHHBIE TPAHYISATOPHI

41. Jns mpoBeAeHUs MpOoIecca TPOXOUCHHSI HCTIONB3YIOT

a) UIEKOBBIE, BAJIKOBbIE, KOHYCHBIE IPOOHIIKI 0) HOXKEBbIE, CTEPKHEBBIE, HOXKEBBIE MEITLHUIIBI
B) CHTa, KOJIOCHUKOBBIE PEIIETKH

42. O exTHBHOCTD qPOOIECHUS ONPEIEIISIOT 10 (hopMyIie:

a)rzg 6) p_10°m,, B) Q=K.D’



7.2. Meromuyeckue MaTepualibl, ONPEeelIoNne MPoLeaypy OICHUBAHUS 3HAHUM, YMEHHHA, HABHIKOB U
(W) ombITa IESITETHHOCTH, XapaKTEPU3YIONIHX 3Tabl POPMUPOBAHUS KOMITETECHITHH.

1. OOmwmii pe3yabTaT BHIBOAUTCS KAaK WHTErpajbHas OIICHKA, CKJIAJBIBAIONIAs U3 TEKYLIET0 KOHTPOJIS -
50% u mpoMexyTodHOro KOHTpouIs - 50%.

Tekymuii KOHTPOJIb [0 AUCHUIIMHE BKIIIOYAET:

- moceleHue 3auaTuii - 20 6auios,

- BBINIOJTHEHHE JTA00PATOPHBIX 3alaHUi (JIOITyCK, BRIIIOJIHEHHUE, ciavya padoT) — 60 Oanos.,

- BEITIOJTHEHHE JOMAITHUX (2yTUTOPHBIX ) KOHTPOJIBHBIX paboT - 20 6amios.

2. [IpoMeKyTOUHBIN KOHTPOIh IO TUCIUTUINHE BKITIOYACT:

NUCbMEHHAass KOHTpoJsibHas pabota - 100 6amnos.

8. IlepeyeHb OCHOBHOI W JOMOJHUTEILHONH Y4yeOHOI JHMTepaTypbl, HEOOXOAUMOW [/l OCBOECHHA
AUCUUTLUIMHBI.

a) ajpec caitra kypca: http://edu.dgu.ru/course/view.php?id=2627

0) ocHOBHas IUTEpATypa:

1. Cocuosckwuii, B. U. Ilpomecch! u anmapaTsl 3a0IUTH OKpYKaromiei cpenbl. AOcopOIus ra3oB : yueOHOe
nocooue / B. U. Cocuorckuii, H. b. Cochorckas, C. B. CrenanoBa ; ®eaepanbHOe areHTCTBO 10
oOpa3oBannro, KazaHCKuii TOCymapCTBEHHBIH TeXHONOTHUeCKni yHmBepcuteT. — Kaszanp : KazaHckuit
Hay4YHO-MCCIIe0BaTeNbCK TexHonorndeckuii yauBepcurer (KHUTY), 2009. — 114 c.: un — Pexum
nocryna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=259096. — bubauorp. B
kH. — ISBN 978-5-7245-0514-2. — TeKCT : 3JIEKTPOHHBIIA.

2. Betomkun, A. I'. OCHOBBI MH)KEHEPHOH 3aIlIUTHI OKPYKAIOIIEeH cpepl : yaeOHoe mocooue : [16+] / A.
I'. Betomkun. — 2-¢ u3m., ucnp. u non. — Mocksa ; Bosorna : Uadpa-Umkenepust, 2019. — 461 c. : un.,
Tabmn., cxeMm. — (MmxeHepHas 3kojiorus i OakanaBpuata). — Pexxum goctyna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=564894. — bubmauorp.: c. 451 - 453. — ISBN 978-5-9729-
0347-4. — TexcT : SIeKTPOHHBIH.

3. Konbuos, B. b. TeopeTnueckrie OCHOBBI 3allIUTBI OKPY>KaIOIIeH cpebl: y4eOHUK Ui By30B: [16+] / B.
b. Konbuos, O. B. Konnparsea; pen. B. b. Konbmos. — Mocksa: [Ipomereii, 2018. — 734 c. : cxem., Ta0m.
— Pexxum goctyma: mo momrmucke. — URL: https://biblioclub.ru/index.php?page=book&id=483194. —
bubnuorp.: c. 661-663. — ISBN 978-5-906879-79-0. — TekcT : 2eKTPOHHBIH.

B) JOTIOTHUTENbHAS JTUTEPATYPA:

1. ®pono, B. ®. Jleknuu mo kypcy "Ilporeccsl u ammaparbl XMMHYECKOW TEXHOJIOTHUH': ydeOHOe
nocoowue : [16+] / B.®. @ponos. — 4-e uzn. — Cankr-IlerepOypr: Xummznar, 2020. — 608 c.: wir. — Pexxum
nmoctyma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=98347. — Bubmwmorp.: c.
605-607. — ISBN 978-5-93808-348-7. — TeKCT : 371€KTPOHHBIH.

2. KacarkuH, A.I'. OCHOBHBIE IIPOLIECCHI U aNapaThl XMMHUYECKOW TEXHOJIOTHU: yuel. Ui XUM.-T€XHOJI.
cnernansHocTelt By30B / A. I'. Kacarkun. - U3n. 8-e, nepepa0. - M.: Xumus, 1971. - 784 c.

3. ®ponos, B. ®. Metojbl pacueTa MpoOLECCOB U allapaToB XMMUYECKONW TEXHOJIOTHH: IPUMEPHI U
3agaun / B. ©. ®ponos, I1. I'. Pomankos, O. M. ®@nuciok. — 5-e u3a. — Cankr-IlerepOypr : Xumuszaar,
2020. — 544 c. : un. — Pexxum Jtoctyma: 1o mojanucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=98345 . — ISBN 978-5-93808-349-4. — Tekcr :
ANIEKTPOHHBII.

9. Ilepeuennb pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKAMOHHOI ceTn « UHTepHETY,
HEeO0O0XO0IMMBIX /I OCBOEHHSI TUCHMILINHBI.

1). eLIBRARY.RU [OnektponHnslii pecypc]: snekTpoHHas Oubnmorexka / Hayu. smek-Tpon.0-ka. —
Mocksa, 1999. —Pexxum moctyma: http://elibrary.ru/defaultx.asp. — f3. pyc., aur.

2). Onexrponnstii katanor Hb JII'Y [DnekTpoHHBIN pecypc]: 6a3a JaHHBIX COJIEPKHUT CBEIEHHS O BCEX
Buaax nuT, nocrynaromux B ¢oun Hb JAI'Y/[darectanckuit roc. yH-T. — Maxaukana, 2010 — Pexum
mocryma: http://elib.dgu.ru, cBobomHEBi

3). Moodle [DnekTpoHHBIN pecypc]: cucTeMa BUPTyalibHOTO 00y4YeHueM: [0a3a naHHbIx | / Jlar. roc. yH-T.
— Maxaukana, r. — Joctyn u3 cetu [AI'Y wim, mocie perucrpanuy U3 CETH yH-Ta, U3 JFOOOH TOYKH,
umeroreit noctyn B uarepHer. — URL: http://moodle.dgu.ru/.

4) DBC ibooks.ru [DneKTpoHHBIH pecypc]: 3JIEKTPOHHO-OMOIMOTEYHAas CHUCTeMa. — PeuM J0CTyIa:
https://ibooks.ru/

5. OBC book.ru [DnekTpoHHBIH pecypc]: 3MEKTPOHHO-OMONMOTEYHAas cucTeMa. — PexuM JocTyma:
www.book.ru/.



http://edu.dgu.ru/course/view.php?id=2627
https://biblioclub.ru/index.php?page=book&id=259096%20
https://biblioclub.ru/index.php?page=book&id=564894%20
https://biblioclub.ru/index.php?page=book&id=483194%20
https://biblioclub.ru/index.php?page=book&id=98347
https://biblioclub.ru/index.php?page=book&id=98345
http://elibrary.ru/defaultx.asp
http://elib.dgu.ru/
http://moodle.dgu.ru/
https://ibooks.ru/
http://www.book.ru/

6. OBC iprbook.ru [3neKTpoHHBII pecypc]: AMEeKTPOHHO-OMOIHOTEeYHAsE cucTeMa. — PexuM mocTyma:
http://www.iprbookshop.ru/31168.html .

10. MeToguyeckne yKkazaHusi A5 00y4AIOIMXCS 110 OCBOCHHUIO AN CHMIITHHBI.

JlekuuoHHbI Kype. Jlekius sBiseTcss oCHOBHOM (hopmoii oOydeHHs B BBICHIEM y4eOHOM
3aBelecHMU. B Xoje JIeKIMOHHOTO Kypca MPOBOAMUTCS CHUCTEMATHYECKOE H3JIOKEHHE COBPEMEHHBIX
HAy4YHBIX MAaTEpUaAIOB, C MeJbl0 (POPMUPOBAHUS Yy CTYIEHTOB 3HAHMH M yMEHHH B 0O0JNacTH
DKOJIOTHYECKOW  TAcTOpTH3allil HW  aTrectaimi.  YTo  0COOEHHO  BaXHO  HHXKEHepam,
CHEIUATN3UPYIONMMCS B 00JacTH 3aIIUThl OKpYKaromend cpensl. B TeTpamn Ui KOHCIIEKTHPOBAaHUS
JIEKIUI 3aMTUCH JOJDKHBI OBITh N30MpaTeNbHBIMHU, TIOJIHOCTBIO CIIEAYET 3aUChIBATH TOIBKO ONPEaeICHHS.
B koHcHekTe peKOMEHAyeTCs NPUMEHSATh COKpAIeHHs CJIOB, YTO YCKOpsieT 3amuch. Bompochl,
BO3HUKIINE y CTYJEHTOB B XOJH€ JIEKIINH, PEKOMEHIyeTCsl 3alChIBaTh Ha TOJSAX, M ITOCIIE OKOHYAHUS
JeKUK 0OpaTUThCS 32 Pa3bsACHEHHEM K mpemnojaBarento. CTyAeHTY HeoOXO0AUMO aKTHBHO paboTaTh ¢
KOHCIIEKTOM JICKIMH: IOCJ€ OKOHYaHMs JIEKIIMM PEKOMEHIYeTCsl TepeunuTaTh CBOM 3allCH, BHECTH
TIOTIPaBKH M JIOTIONTHEHWS HA TOJNAX. KOHCHIEKTHI JeKIWi CleAyeT HCIIONB30BaTh NMPH IOATOTOBKE K
MPAKTHYECKAM 3aHATHSM SK3aMEHY, MOIYIBHBIM KOHTPOJIBHBIM, TIPHU BBITIOJTHEHHH CAMOCTOSTEIBHBIX
3aJ1laHUMN.

JlabopaTopHble 3aHaTHA. llepen HagamoM mabOpaTOPHBIX 3aHATHHA, CTYASHT JOJDKEH
CaMOCTOSITENTFHO M3YYHTh METOJIWKY BHIMIOJIHEHWS W TONYyYWUTh AOIMYCK y IpemojaBaTens. B xome
71a00PATOPHBIX 3aHATHI CTYJCHT MOl PYKOBOJCTBOM IIPEIOAaBaTE sl BHITOIHACT Ja0OPATOPHBIC 33 aHUS,
IMMO3BOJIAIONIUEC 3aKPCIHNTH HGKHI/IOHHBII\/'I mMarcpuaa 110 1/13yqaeM01‘/'1 TEME, HAYYHMTLCSA BBIIIOJIHATH
CTaTHCTUYECKYIO0 00pa0OTKY MOMYyUYEHHBIX TaHHBIX, HAYYUTHCA pad0TaTh C METOJUKAMHU, PYKOBOSIIMMUA
JOKyMeHTaMH, HHpopManueil pa3nuaHoro ypoBHs. CTYAGHT JOJDKEH BECTH aKTUBHYIO TO3HABATEIBHYIO
paboty. Llenecoobpa3Ho cTpouts ee B hopMe HAOIOICHHMSI, SKCIICPUMEHTA U KOHCIICKTHPOBaHus. BaxHo
HAy4YUTHCS BKIIOYATh BHOBBH IIOJNy9aeMyH) HWH(GOPMAIMI0 B CHUCTEMY YK€ HUMEIOIINXCS 3HAaHUH.
Heobxomumo Takke aHATM3WPOBAaThH MaTepuan IS BBIAEICHUS OOIIero B YacTHOM W, HAo0OpOT,
YacTHOTO B OOIIEM.

CamocTrosiTeILHaAsK paGOTa BBIIIOJIHACTCA CTYACHTOM B BUJIC KOHCIICKTUPOBaHUSA
MIEPBOMCTOYHHKA, 3aKPETUICHHU MaTepHalia IPH BBIITOJIHEHUH MPAKTUYECKUX padoT 1mo Teme. Pe3ynbTarh
CaMOCTOATEIIHHOMN pa6OTI)I KOHTPOJIMPYIOTCA NPETIOAaBaTCIEM U YUYHUTBIBAIOTCA IIPU aTTECTAllU CTYJACHTA
(3auer, ax3ameH). [Ipm 3TOM mNPOBOAMTCA: TECTHPOBAHME, HKCIPECC-ONPOC HA CEMHMHAPCKUX U
MIPAKTHYECKUX 3aHATHUAX, 3aCTyIINBAaHKUE JOKIAJI0B, IPOBEPKA MUCHMEHHBIX Pa0OT U.T ..

Pa3):[e.]1]>l U TEMbI VI CAMOCTOATEJIbHOT0 U3YYCHUSA

Bujbl U coep:kanue cCaMOCTOSTeIbHO padoThl

Pacuer ITUKJIIOHOB

IIepTexc IUKJIOHA C paCCYUTAHHBIMU JTaHHBIMHU

Pacuer NbUICOCAANUTCIIbHBIX KaMCp

Pemenue 3a4a4 Ha pacucT HblﬂCOCﬁIlI/ITeJ]bHOﬁ KaMepbl

Pacuer MNOPUCTBIX METAJUINICCKUX (1)I/IJ'IBTpOB JUIIA
OYHNCTKH BBI6pOCOB OT IIbLJIN

Pacuer 3¢ pexruBHOCTH pabOTHI MOPUCTOTO
MeTaJUIYecKoro GuibTpa

Pacuer nporieccoB OYMCTKH Ia30BbIX BBIOPOCOB METOIOM
abcopOuuu

Pemenue 3amau

Pacuer ko3¢ urmenTa Temionepenadn

Pemenue 3amau

PacueT mnomaau moBEpXHOCTU TETIOOOMEHHBIX
anmnapaToB

Pemenue 3amau

PacueT BakyyM-BbIIapHOM YCTaHOBKH

Pemenue 3amau

OuncTKa CTOYHBIX BOJ OT OPraHUYCCKUX COG}II/IHGHI/Iﬁ
MCTOIOM ODKCTPAKIIUH.

[ToxroroBka KOHCTIEKTa TaOOPAaTOPHOI pabOTHI

AncopOIMOHHAs OYUCTKA CTOYHBIX BOJ. Pacuer
kod(hunrenHTa acopOIm.

[ToxroroBka KOHCTIEKTa JTaOOPAaTOPHOI pabOTHI

Omnpenenenne TMHAMUYECKON M CTATHIECKOH OOMEHHOM
€MKOCTH aJicopOeHTa

[ToxroroBka KOHCTIEKTa JTaOOPAaTOPHOI pabOTHI

11. TIlepeyenr HMHGPOPMANMOHHBIX

TeXHOJIOT Ui,

HCMOJIb3YE€MbIX npu OCyIIe€CTBJICHUMN

06pa303aTe.11|>H0r0 nmpomecca nmo JUMCUHMUIVIMHE, BKJIII0Yasl NMEPEUYCHb NMPOrpaMMHOIro odecrneyeHus1 U

l/IH(l)OpMalII/IOHHBIX CIIPAaBOYHBIX CUCTEM.

HpI/I OCYIICCTBJICHUN 06p3,30BaTeJ'IBHOFO mnponoecca mo AJUCHUIIIIMHE <<Hp0LICCCI>I U anmnapaTbl
3alllUThI oxpymaromeﬁ CpCAbD» UCTIOJIB3YIOTCA CICAYIOIINEC I/IH(l)OpMaL[I/IOHHLIG TCXHOJIOTUHN:

» 3aHATHS KOMIBIOTEPHOTO TECTUPOBAHUSI.

> ﬂeMOHCTpaL[I/IOHHHﬁ MaTcpuajl MPUMCHCHUCM IIPOCKTOPA U HHTepaKTHBHOﬁ JOCKH.

» Ilporpammsl makera Microsoft Office


http://www.iprbookshop.ru/31168.html

12. Onucanume MaTepHATbHO-TEXHMYeCKOH 0a3bl, He0OXOOMMOH J/UIsI  OCYLIeCTBJIECHMS
0o0pa3oBaTe/ILHOI0 IIpouecca Mo AUCHUIIMHE.

B cootBerctBuu ¢ tpeboBanusamu PI'OC3+ kadenpa mMmeer coeruaibHO 000pPYIOBAaHHYIO
yueOHYyI0 ayIUTOPHIO I MPOBENEHHS JICKIIMOHHBIX 3aHATUH 10 MOTOKaM CTYACHTOB, OMEIIEHHS IS
nabopaTopHBIX paboT HA TPYIIY CTYACHTOB M3 12-14 4enoBeK W BCIIOMOTATENbHOE MOMEIICHHE IS
XpaHEHUS! XUMUYECKUX PEaKTHBOB U MPOQPIIAKTHYECKOTO 00CITYKUBaHHS YI€OHOTO M Y4eOHO-HAyYHOTO
o0opymoBaHmUsL.

[lomemienue mIst JEKOUOHHBIX 3aHATHH YKOMIUIEKTOBAHO KOMIUIEKTOM 3JIEKTPOMHUTAHUS,
CHEIMAIN3UPOBAaHHON MeOeNbl0 M OprcpelcTBaMu (ocKa ayIauTOpHasl AJis HAmMCaHUs MEJIOM |
dnomactepoM, croiika-kadenpa, CToa JEKTOpa, CTYJI-KPEecso, CTOJbl ayAUTOpHbIE NByxMecTHble (1 Ha
KaXIbIX JBYX CTYACHTOB), CTyl ayAMTOpHbIH (1 Ha KaXOOro CTyIOEHTa), a TaKkKe TEXHHYECKHMHU
cpeAcTBaMu OOydeHHUs! (9KpaH HACTEHHBIH C 3JEKTPOIIPHBOIOM M JUCTAHIMOHHBIM YIPaBICHHUEM,
MYJIBTUMEINA TPOEKTOP C HOYTOYKOM).

JlaboparopHble 3aHSTHA TPOBOIATCS B CHEIHMANBHO OOOPYIOBaHHBIX Ja0OpaTOpUsX C
MPUMEHEHHEM HEOOXOAMMEIX CpeACcTB o0yuyeHHs (JabopatopHOro 00OpymOBaHHs, OO0pas3IoB,
HOPMATHBHBIX M TEXHUYECKHX JOKYMEHTOB W T.I.). IloMemieHuss J1aOOpPaTOPHBIX MPAKTHKYMOB
YKOMILIEKTOBAHBI CIIEIUAIFHON y4eOHO-TabopaTopHOil MeOenpio (B TOM YHCIE CTOJIAMH C XUMHYECKH
CTOWKHMH TIOKPBITUSIMH), Y4eOHO-HAyYHBIM JTA0OPAaTOPHBIM OOOPYJOBAHHWEM, HW3MEPHUTEIHHBIMU
npubOpaMu M XUMHUYECKOH IOCYIOW, B IMOTHOHW Mepe 00ecIleuMBAIOIIMMH BBHIMOIHEHHE TPeOOBaHUIA
IPOrpaMMBbl

1. Becsn! ananutuueckue Leki B1604, Pioneer.
Becer Texnoxumuueckue Leki B5002.
HMonomepsl B KOMIUIEKTE CO IITATUBAMU U 3JieKTpoaaMu «Ikcnept-001».
Marnutasie Memanku LS220.
Huctummsarop A-10.
Konopumerpst dporoanexkrpuueckue KOK-2, KOK-2MI1, KOK-3.
Acrnuparop CTEKJISHHBIH
Brinpsimutens
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. Heobxoammbie peakTHBEI.



