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PaGouas mporpamma aucuumnasl 51.B.12 «Cuctembl 3amuThl ruapocdeps»
COCTaBJIEHA B COOTBETCTBUH C (hellepalbHBIM FOCYAapPCTBEHHBIM 00pa30BaTeIbHLIM
crangapToM Beiciuero obpasosanus (PI'OC BO) no HampaBieHHIO TOATOTOBKH
20.03.01 TexnoctepHas 6e30MacHOCTS.
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Ipodeccop kabenps! Gpusndeckoit Xumuy, V@/

JIOKT.XMM.HayK, podeccop, [Tucemenckas H. I,

JoueHT kadeaps! pUnUecKoit XUMUH,
KaHA.XUM.HaykK, Ko3mait A.D.

Pabouas nporpamma aucnmminael 51.B.12 «Cucremsl 3amuutsl ruapocdeph»
o0cyxaeHa u yTBepKaeHa Ha 3aceflaHii Kadeapbl GU3n4ecKol XUMUK

npotokost Ne 22 ot «26» urons 2017r.
3aBenyronuii kadeapoit Gpusznyeckoit XuMuu %ﬂ
JIOKT.XMM.HayK, Ipodeccop, 3abononkuii B.1.
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Paboyas nporpamma nucuummuasl b1.B.12 «Cucremsl 3amuTsl THAPOChHEpb»
ofcyx/aeHa u yTBepXKIeHa Ha 3acenanuu Kadepsl (BbnycKaiouei) oouei,
HEOPraHMYECKON XUMUU U MH(QOPMALIMOHHO-BBIUHUCIUTEILHBIX TEXHOJIOTU B
XUMHHA

rpoToko Ne 7 ot «22» utonst 2017r.

3asenyromui kadenpoit (BbITycKaroLieit) obien, HeOpraHu4ecKoH XUMHH U
MH(OPMALIHOHHO-BBIYUCIIUTENBHBIX TEXHOJIOUI B XUMHH

JOKT.XUM.HayK, npodeccop. bykos H.H. = =

YTBepKIeHa Ha 3acelaHuH Y4eOHO-MeTOMMYECKOH KOMUCCHH (haKyIbTeTa XUMUK
1 BBICOKUX TEXHOJIOTUH

npotokos Ne 5 ot «27» uronst 2017r.

IMpeacenarens YMK daxynsrera Cropoxenko T.I1. %Mp
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g

W.10. Ka30B, pyKoBOIHTE/Ib aHAIUTHYECKOH J1a60paTopuu
000 «Dup-JIabd»

-
W M.E. Cokoros, Pykosomutens HOLL "JICCH"-LIKIT ®I'6OY BO
{7 «Ky6I'Y», kaH{.XUM.HayK




1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.

Henp yueOnoii qucuumumnel b1.B.12 «Cucremsl 3ammThl rHAPOChEPbI SBISIETCS
dbopMupOBaHUE y CTYIEHTOB LIEIOCTHOTO MPEJCTABICHUS O CUCTEMaX 3allluThl TUApPocdepsl OT
TEXHOTCHHBIX BHIOPOCOB TOKCUYHBIX BEIIIESCTB.

1.2 3agaun AUCHUILINHBI.

- TMOKa3aTb UCTOPHIO Pa3BUTHS U KJIACCH(PHUKAIUIO TEXHUYECKHX YCTPOMCTB,
IpeHa3HAYEHHBIX JUIS 3aIUThHI TUAPOCPEPBI OT BPEIHBIX U HECBONCTBEHHBIX MPUPOJIE BEILIECTB;
JIaTh TEOPETUYECKUE OCHOBBI ITPOLIECCOB, NCIOJIB3YEMBIX B CUCTEMAX 3ALUTHI;

- IPOAEMOHCTPUPOBATh Hauboyiee TUIMUYHBIE KOHCTPYKIIMOHHBIE PEHICHHS YCTPOMCTB,
anmnaparoB ¥ YCTAaHOBOK, TPUMEHSEMBIX B OBITY M MPOMBITINICHHOCTH JJISI OYMCTKH MTPUPOIHBIX U
CTOYHBIX BOJI;

- O3HAKOMUTh C MPUHIUIIAMU MATEeMAaTHUYE€CKOTO MOJCIMPOBAHUS, JICKAITUMU B OCHOBE
WHXEHEPHBIX PacyeTOB MPOIIECCOB OUUCTKH U pa3ieNiCHUs BEIIECTB B BOJAHOMN CpPE/IE;

- M0Ka3aTh CTyJEHTaM BO3MOXKHOCTHU COBPEMEHHBIX CPEJCTB 3aIUTHI TUAPOCHEPHI U UX
MPEUMYIIECTBA MO CPABHEHUIO C UICTOPHUUECKU CIONKHUBIIMMHCS METO/IaMU;

- MPOaHAJIN3UPOBATh JOCTOMHCTBA M HEJIOCTATKH CHCTEM 3aIUTHI TUIPOCPEPHI C TOUKHU
3peHus pecypcocOepekeHUs U IKOJIOTUYECKO 11eJ1eco00pa3HOCTH;

- IPUBUTH MEPBUYHBIC HABBIKM WHKEHEPHBIX PACUETOB U MPOTHO3UPOBAHUS PE3YJIbTATOB
paboThl OTIENBHBIX YCTPONCTB M CIOXKHBIX TEXHOJIOTMYECKUX CXEM, MPEAHAa3HAUEHHBIX IS
MPEIOTBPAIICHHS BPETHBIX BEIOPOCOB B TUAPOCHEpY.

1.3 MecTo AucuumJIMHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Jucuumnuna b1.B.12 «CucteMsl 3auuThl rufipocepb» OTHOCUTCS K BApUaTUBHOM 4acTu
bnoka 1 "Jucummnuael (Momynw)" ydeOHOro miaHa HampasieHus noarotosku 20.03.01
TexHochepHas Oe3omnacHOCTb. V3ydeHHIO JAQHHOM AMCLUILIMHBI HPEAIIECTBYET OCBOCHHE
crenytonmx auciumuinH:  «Hoocdepa B COBpeMEHHBIX KOHILEMIHUSAX —E€CTECTBO3HAHUSY,
«Teoperndyeckue OCHOBBI DKO3aUIUTHBIX IporeccoB». llocneayromumu auCHMIIIMHAMUA
aBisAoTCA: «CHCTeMbl 3aluThl U peabmiuranuu autocdeps», «llponeccsl u  anmapars
BOJIOTIOATOTOBKH B TEXHOC(]EpE».

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/IbTATAMH 0CBOEHHS 00pa30BaTe/JbLHOM IPOrPaMMBbl.

WN3ydyenne paHHOW y4yeOHOM JAMCLUMIUIMHBI HAampaBlieHO Ha (OpMUPOBAaHUE Y
oOyyaromuxcst Ha (OPMHPOBAHUE CIETYIOUIMX OOLIEKYIbTYPHBIX, 0OLIENTPO(ECCHOHANBHBIX U
npodeccuonanbubix komnerenuuii: OK-7, OIIK-1, T1K-15.

No Nunexkc Conepxxanue B pesynbrate n3yueHust yaeOHON AUCIUTIITMHBI

o KOMIICT KOMIICTCHIINU 06y‘IaIOHII/IGC$I JOJIPKHBI

"7 | ennuum | (uium e€ 4acTH) 3HATh yMeThb BJIAJeTh

1. OK-7 BJIaJICHUEM OCHOBBI paccMaTpuBaTh B | CHOCOOHOCTBIO
KYyJbTYpOil 0e30ITacHOCTH Ka4yecTBe OIICHKU CHUTYalluu
0€30MaCHOCTH U | KU3HEICITENbH | IPUOPUTETOB B | B COBOKYITHOCTH C
PHUCK- OCTH M OXpaHbI | J)KU3HU 1 | BOBMOXXHBIMHA
OPUEHTHUPOBAHH | OKpYXaroen JIeITeIbHOCTH pUcCKamMu
BIM cpensl BOIIPOCEHI
MBIIIJICHUEM, 0€30IMacHOCTH
npu  KOTOPOM
BOIIPOCHI
0e30IMacHOCTH |
COXpaHEHUs
OKpY Karolen




e Nunpexc | Conepxxanue B pesynbrare uzyueHust yaeOHON AUCHUTIITMHBI

g, | KOMIET | KOMIETEHIHH 00yyYaromuecs T0JIKHbI

eHIuu | (uinu e€ yacTH) 3HAThH yMeTh BJIaJIeTh
Cpelbl
paccMaTpuBarOT
Ci B KauecTBe
BAKHEUILINX
IIPUOPUTETOB B
KU3HU u
JESITEIbHOCTH

2. OIIK-1 | cnocoOHOCTBIO | XapaKTEPUCTHKHU | HA OCHOBE ITOHUMaHHUEM
YUUTBIBATh pa3IMyYHbIX ¢busuko- cieuu(uKu U
COBPEMEHHBIE THIIOB XUMHUYECKUX MeXaHu3Ma
TEHACHLIUU HMCTOYHUKOB IIPEJICTABICHUM O | TOKCUYHOT'O
pa3BuTHUs XUMHUYECKUX U CTPOCHUHU NEUCTBUS HA
TEXHUKH U MHBIX aTMocQepsl U KHUBOE BEILIECTBO
TEXHOJIOTHI B 3arps3HEHU; runpochepsl, OpraHu3MOB
oOnactu IPUHLIMIIBI U OTJINYaTh MIPUOPUTETHBIX
obecrnieueHus METO/1bI MPUPOJHBIE U 3arpsi3HUTEINICH B
TeXHOC(EpHON | UAEHTU(PUKALMU | aHTPOIIOI€HHbIE aTMoc(epHOM
0€30MacCHOCTH, | XMMHUYECKHUX HCTOYHHKU; BO3JIyX€,
M3MEPUTENIBHON | UCTOYHUKOB dopMynupoBath | BoJoeMax(BOIOTO
u 3arpsi3HEHUI OCHOBHBIE Kax) u
BBIYHUCIUTENIBHO | Pa3JIU4HbIX MOHATHS, METOJIBl | OMOTEOIIeH03aX
1 TEXHUKH, TUIIOB, & TAKXKE | U TEPMHUHBI
WH(POPMALIMOHH | IPYTHX HKOJIOTUU
bIX TEXHOJIOTUH | HCTOYHUKOB TEXHOT€HEe3a
B CBOEH HETATUBHBIX
npodeccuoHans | BO3IEHCTBUI Ha
HOU KOMITOHEHTBI
JEATEIIBHOCTH IPUPOJHON

Cpenbl.

4. [1K-15 | cnocoGHOCTBIO | CIIOCOOBI o0OpabaTbIBaTh HaBbIKaMU
MIPOBOJUTD U3MEpEHUS U MOJIy4YEHHBIE ONTUMHU3ALNU
U3MEpEHUs OLICHKHU YPOBHEH | pe3yJIbTaThl, HEO0XOUMBIX
YPOBHEU ONAaCHOCTEN B paccuuTarb JNEUCTBUH T10
OIIACHOCTEN B cpene Harpysku UACHTU(DUKAITIH
cpene oOuTaHus, XUMHUYECKHUX Pa3IUYHBIX THUIIOB
oOuTaHus, paccunThIBaTh HMCTOYHHKOB B MPUPOJHBIX U
o0OpabaTbIBaTh XUMHUYECKYIO HKOCHCTEMAX; TEXHOTCHHBIX
IIOJIy4YE€HHBIE HarpysKy KOJIMYECTBEHHO HCTOYHUKOB Ha
pe3yNbTaThl, HCTOYHUKOB B paccuuTaTh U npuMepe
COCTaBJIATh HKOCHCTEMAX. OLICHUTB 110 XUMHUYECKHUX
MIPOTHO3bI 0a3am JTaHHBIX 3arpsi3HEHUN;
BO3MOXHOI'O U3MEpEHU OLIEHUTh
pa3BUTHS apaMeTpoB OTIACHOCTH
CUTyaluu IPUPOJHON XUMHUYECKHUX

CpeJbl TUIT HCTOYHUKOB B
XUMHUYECKOTO 9KOCUCTEMAX
HCTOYHUKA

2. CTpyKkTypa M cojiep:KaHue JUCIHUIIIHHBI.




2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT.
OO6m1ast TpyI0EMKOCTh TUCIUTIINHBI cocTaBisgeT S 3ad.en. (180 yaca), ux pacnpeneieHue
10 BUJaM paboT MPEACTaBICHO B TaOIHIIe

Bun yaeOHO# paboThI Bcero CemecTphlI (4achl)
4acoB 6
KonTakTHasi pabora, B TOM 4yHcJI€:
AYyIUTOpHBIE 3aHATHS (BCEro): 84 84
3aHsATHs TIEKIMOHHOTO THIA 34 34
JlaboparopHbIe 3aHATHS 50 50

3aHATHSI CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
IIPAKTUYECKHE 3aHATHS)
WNnas konTakTHas padora:

Kontpousb camocrostensHOM padotsl (KCP) 6 6
ITpomesxyrounas arrecranus (MKP) 0,5 0,5
CamocrosiTesibHas padoTa, B TOM YHCJIe:
ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepuaa 22,8 22,8
[TonroToBKa K yCTHOMY OIPOCY, MMOATOTOBKA pedepaToB 20 20
IToaroroBka K TeKyIiemy KOHTPOJIIO 20 20
KonTpoub:
IToaroroBka K 9K3aMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh yac. 180 180
B TOM YK CJI€ KOHTAKTHASA 905 90,5
pabora
3a4. e 5 5

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUILIUHBI.
Pazgensl quctumuinael, uzydaemsie B 6 cemectpe (012 cmyoenmos OPO)

KonnyectBo yacoB
Breayn
Ne HanmenoBanue pa3nenoB Bceer AyuTOpHas nropHa
o paborta o
pabota
J | I3 | JIP | CPC
1 2 3 4 5 6 7
1 Crpaterust u TakTHKa 3alUTHI THAPOChEPbI, OYUCTKA 8 5 6
CTOYHBIX BOJI
5 OIII/ICTKaVCTO‘{HI)IX BOJI OT KPYITHOIMCIIEPCHBIX 16 | 2 6 5
npruMeceil MEeTOAaMHU NPOLEKUBAHHS U CETUMEHTAINH
3. |DnoTarMOHHBIE METOILI 10 4 6
4. |OumpTpoBaHHE 16 | 4 6 6
5. | XuMHYecKue METObl NepepaboTKHU CTOYHBIX BOJ 10 | 4 6
6. |[Ipomecc xoarynsmuu 16 | 4 6 6
7 Tepmuueckue METOJIbl OUUCTKH CTOYHBIX U 19 | 2 5 9
PUPOJHBIX BOJT
8.  |DNeKTpOXMMHUYECKHE METOIbI 25 | 4 12 9
9. |CopOumoHHBIC 1 HOHOOOMEHHBIC METOTBI 268 4 14 8,8
HToro no QUCIHUIIINHE: 34 50 62,8

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3ausatus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camocrositenbHast paboTa cTy/ieHTa



2.3 Conep:xaHue pa3ieioB IMCUUILIHHBI:
2.3.1 3ansaTHda JeKINOHHOr0 THIIA.

HaumenoBanue dopma TeKyIIero
No Coneprxanue paznena
paszneina KOHTPOJIS
1 2 3 4

1. |Crparerus u duznyeckue M XUMHUYECKHE CBOMCTBA BOJBI.|Y CTHBIN ONPOC

TaKTHKA 3alllUThI OcHOBHBIE  XapaKTEPUCTHKH KayecTBa  BOJBIL. Pedy

edepar
ruapocdepsl, Knaccudpukanus Boa mno (a3oBO-AHCIIEPCHOMY p
OUHCTKA CTOYHBIX  [COCTOSIHUIO, XUMHUYECKOMY COCTaBy u

BOJI

X03s1icTBeHHOMY Ha3zHaueHuto. Haubonee onacHble
uid  TAapocdepsl  OTpaciyd  MPOMBIIIIEHHOCTH.
BbeiOop MeTOIOB OYMCTKM CTOYHBIX BOJ B
3aBUCUMOCTH OT THIIA UX 3arpsi3HeHu. [IpuHImbI
OpraHu3alliy UCIIONIB30BaHMs BOJBI B TeXHOC]Epe.
be3oTxoaHble u pecypcocOeperarone TeXHOIOTHH
OUYMCTKHU BOJIbI: OCHOBHBIE IPUHIUIIBI U TEHICHIIUH.
ITocnenoBarenbHOCTh cTagui pa3paboTku
IIpoLecca OYMCTKH CTOYHBIX U IPUPOIHBIX BOI.

2. |Oumcrtka crounbix |TeopeTmueckne  OCHOBBI  CEJIMMEHTAIMOHHBIX|Y CTHBIA OMPOC
BOJ OT METOJIOB. Vuér XapaKTEPUCTUK
KPYIHOAMCIIEPCHBIX (mepepabaThiBaeMbIX cpen npu pacuere Pemerue 3anax
MpUMeceil METOJJaMH |CEJUMEHTAIlMOHHBIX  MPOIECCOB. CsoOoaHoOE
MPOLICKUBAHUS U OCaXKJCHUE. CrecHEéHHOC OoCakJeHHE.

CeIMMEHTAINH ArnmaparypHoe oQOpMIIEHHE CEIUMEHTAIIMOHHBIX
MeronoB. CwuTa, TECKOJOBKH. MHOTOSpPYCHBIE
TUAPOUUKIOHBL.  [loJOYHBIE ~ OTCTOMHUKM |
ocBeTiUTeNH. Peanuzamnus mpoeccoB OTCTauBaHUs
U OCBeTIeHHS Ha  mpakThke. OTKpHITHIE
TUJIPOIUKIIOHBI. Hanopubie TUIPOLIMKIIOHBI.
CenMMeHTaIMOHHBIE CENapaTopbl MPOTUBOTOYHOTO
THIIA.

3. |dnoranuoHHBIE TeopeTtnueckne OCHOBBI (PIOTAIIMOHHBIX METOJOB:|Y CTHBIN 0Ipoc
METOIbI aares3us,  yribl  CMa4uMBaHUSA  [OBEPXHOCTH,

droTupyrolias cuia, pacuéT CKOPOCTH BCILIBIBAHUS g:gi;?omenm{aﬂ

YacTHI] B YCIOBUSAX €CTECTBEHHON U BBIHYKJEHHOU
KOHBEKIIMM pacTtBopa. OOiacTé mpuMEHEHUS
(bnotanioHHON TexHHUKU. DoTanus: HarmopHas,
IMHEBMaTHYECKasl, MeHHas, XHMUYECKas,
BUOpaImoHHas, AIEKTPOQIIOTAITHS.
HedremoBymky ropu3oHTaAIBHOTO U paandaIbHOTO
tuma. dnoranus ¢ TPUMEHEHUEM TapalIeTbHBIX

MJIACTHH. I'paBuTanmonHas daoranus.
Hcnoap3oBanne MeTo/a dbmoTarm TUTS
MPEBAPUTEITHHOTO yAaJIeHUS AKHUPOB u




HEe(TENPOAYKTOB M3 CTOYHBIX BOJ (CIIOHTAHHAS W
CTUMYJIMPOBaHHAS (IIOTAITNSA).

®unbTpOBaHUE

MexaHu3Mbl U3BJIEUEHUSI JUCIIEPCHBIX YAaCTHIL B
nporecce puibTpoBanus. [loBepxHocTHOE
¢mibTpoBanue. ConpoTuBieHne GUIBTPOB U €ro
oueHka. duabTpoBaHue B Cllo€.
OKcrepUMeHTalIbHasl OLIEHKA KayecTBa
¢buibTpoBanusl. PaKTOPHI, ONpEAEISIOIINe
JIOJITOBEYHOCTh (PHIIBTPOB U Ka4eCcTBO (hUibTpaTa.
AnmnapaTtypHoe opopMIIeHHE ITpolecca
¢bwibTpoBaHusl. PUIBTPYIOIIME MaTEPUAIIbIL.
Knaccel punabTpoB: MUKPODUIBTPHI, 3ePHUCTHIC
(GWIBTPBI, MEATICHHBIE (PUITBTPBI, CKOPOCTHBIE
(GWIBTPHI, HATIOPHBIE, Oe3HAMOPHBIE (QUITBTPHI.
@uUIbTPHI-CENapaToOpsl ¢ NEHONOJINYPUTAHOBOU
3arpy3Kkoil. OCHOBHBIE HEJIOCTATKU BCEX (PHIBTPOB
U IIYTH PELICHUS BO3HUKAIOMIUX MPOOIIEM.
Perenepanuu GpuiabTpos.

YeTHbII onpoc

XuMHUYECKHE
METO/IBI

nepepaboTKu
CTOYHBIX BOJI

MeTo1pl XUMHYECKOW HEUTpaTH3aIliuy U
OC@KIICHHUS BPEIHBIX ITPUMECEH B CTOYHBIX BOJIAX
(HeHTpanu3anus KUCIBIMU T'a3aMH, CMEIIICHHEM,
(GUIBTPOBAHKEM KHCIIBIX BOJ Yepe3
HEUTPaTHU3YIONIHE MaTEPHUAIIbI, OCAXKICHUE Ha
XOJIOZIE Y TIPY BBICOKUX TeMIIEpaTypax).
OKHUCIUTETbHO-BOCCTAHOBHUTEIBHBIE METOIBI
00€e3BpeKUBaHUs TOKCUUHBIX TpUMeEcen
(OKHCIICHHE KHCIOPOIOM BO3yXa, XJIOPUPOBAHUE,
030HHPOBaHKE; 00E3BPEIKUBAHUE COCTUHCHUI
PTYTH, MBIIIbsIKA, XpoMa). PearenTHas
nepepadoTKa CTOYHBIX BOJI, COACPIKAIINX MOHBI
TSIKCIIBIX METAJIJIOB. HpeI/IMYIHGCTBa 1 HEOOCTATKU
XAMHYECKUX METOI0B. VX anmaparypHoe
odopmIieHuE.

CamocTosTenbHas
pabora,

YcrHbIit onpoc

IIpouecc
KoaryJjsnuu

TeopeTnyeckre OCHOBBI METOA KOAryJISILUH.
Bo3HHKHOBEHHE KOJIJIOUAHBIX YaCTHIL] B PaCTBOPE.
Heiitpanm3zanus snexkrpuyeckoro 3apsaa. [Ipasuio
Iyneue-I'apau u teopus JJIDO. [Toporossie
KOHIIEHTpAlUH KoaryiasHTa. @akTopel, MEMIAOIINE
KOAryJsiliMK U criocoObl 60pb0bI ¢ HUMU. CTaauu
npoluecca KoaryJsiliii: pacCTBOPEHUE KOAryJIsiHTOB,
JIO3UPOBAHUE U CMEIICHUE PEAr€HTOB CO CTOYHOM
BOJIOM; XJIOTIheOOpa30BaHNUE U OCAXKICHHE
xJonbeB. DakTOPHI, ONPEAEIAIONINE CKOPOCTh
Koaryisiuuu. OCHOBHbIE XUMHYECKHE KOATYJISHTHI.
[IpuHIIMTINATBHBIE CXEMBI TUIIOBOTO
obopynoBanus. Pacuer 103 KoarysasHTOB.
MexaHu3m Bo3ieicTBUS (DIIOKYISTHTOB.

«baui-onpocy»




Heopranuueckue u opranndeckue QIoKyasHTHI.
Craauu xnonbeobpazoBanus. [Tytu
MHTEHCU(UKALMY [IPoIecca KOAryJIsILHH.

Tepmuueckue
METO/Ibl OUUCTKH
CTOYHBIX U
MPUPOHBIX BOJ

TepMuyeckue METOAbl OUUCTKU CTOYHBIX U
MPUPOIHBIX BOJ: UCIIAPUTEIbHBIE (BBITapHbIE,
aauabaTHBIC), BRIMOPAKHBAKOIIUE (BAaKyyMHBIC C
XOJIOIUJIBHBIM areHTOM ), KPUCTAIIIOTHAPATHBIE
(XoJ0AUITBbHBIE, TETIOUCIIONB3YIOIIKE).
TeopeTnueckre OCHOBBI METO/AA JUCTUILISIIIH.
3akoH Payins. 3akon JlanbToHa. 3aKOHBI
Konoanosa. ®a3zoBsie nuarpammel. Kpupas
KUAKOCTH, KpUBas napa. AnmnapaTypHoe
odopmIIeHHE METO/I0B: POCTast IEPETOHKA,
(dpaxkuoHHas neperonka. @akTopsbl, BIUSAIOLINE
Ha KOMIUIEKTALIUIO TEPMUUECKON CHCTEMBbI
BOJIOIIOITOTOBKH HA KOHKPETHBIX ITPOU3BOJICTBAX.
[Tpuémsbr noBeimeHus 3¢ (HEKTUBHOCTH
TEPMHUECKUX METOJI0B (METOJI CXKAaTUs 1apa,
MOCIIE0BATEIHHOE PACIIONIOKEHUE KaMep).

YeTHbII onpoc

CaMocTrosTenbHas
paborta

DIJIEKTPOXUMHUYECKHUE
METOJIbI

Teopernueckrie OCHOBBI JIEKTPOXUMUYECKUX
METO/I0B YAAJIEHHS MEJIKOJUCIIEPCHBIX IPUMECEH,
o0e33apaKuBaHusl, yMAT4eHUs U 00€3BPEIKUBAHUS
BOJIbl. XUMUYECKUN U 3IEKTPOXUMHAYECKUI
IpoLecc: cXo/cTBa U pasnnuus. [Ipouecch Ha
AIEKTPOJIaX M B MEXIIIEKTPOIHOM MPOCTPAHCTBE.
PaBHOBECHBIN MOTEHIHMAT JIEKTPOJA. Y paBHEHUE
Hepucra. 3akonbl @apanes. CriocoOsl
WHTEHCU(DHUKAIIUU JIEKTPOXUMUUECKHUX
nporeccoB. KoHctpykiimonnoe opopmieHue u
YCJIOBHS TIPOBEJICHUSI OTACIBHBIX
AIEKTPOXUMHUHUYECKHUX MPOIIECCOB. AHOTHOE
OKHCIIEHUE U KaTOJHOE BOCCTAHOBJICHUE
TOKCUYHBIX MPUMECEH. DIEKTPOIU3EPHI: UX THIIBI
1 crioco0bI 00PBHOBI C 0CATKOOTIOKEHUEM U
OTPABJICHUEM 3JIEKTPOAOB. DIEKTPOXUMUYECKHE
YMSTUUTENU. DACKTPODIOTAIHS.
DKTPOXUMHUUYECKAS] U DNIEKTPUUYECKAS KOATYIISIIIHSL.
OnekTpokpucrammizanus. [Ipeumyiectsa u
HEJOCTATKH AJIEKTPOXUMUYECKUX METOJIOB IO
CpPaBHEHHUIO C peareHTHHIMH.

«bmun-omnpoc»

CopO1oHHbIe U
MOHOOOMEHHEBIE
METOIBI

Teopernueckre OCHOBBI METO/Ia MOHHOTO OOMEHa.
[Ipumenenne HOHHOTO OOMEHA B CHCTEMax
OYHCTKH (YMSTUYEHUE, yialieHne KapOOHaTOB,
obecconuBanue). MoHOOOMEHHbIE MaTepHalIbL:
OpraHUYEeCKHEe, HEOPTaHUIECKHE,
KaTHOHOOOMEHHBIE, aHHOHOOOMEHHBIE.
ArnmnaparypHoe oopmIiieHHE TPOIIECCOB HOHHOTO

YeTHBI onpoc,
TBopueckoe
3aJlaHue,
CamocrosiTenbHas
pabora




oOmeHa. Pereneparisi HOHOOOMEHHBIX
MatepHuanoB. MeMOpaHHbIE TEXHOJIOTHH
nepepaboTKU CTOYHBIX BOJ (Ki1accuurarms
METO/I0B, MEXaHU3MEBI IIEPEHOCa Yepe3 MeMOpany,
ABOKYIIUEC CUJIBI U TCOPECTUUCCKOC OIMMCAHUC
npoueccoB). KomOMHMpOBaHHbBIE METOBI
nepepaboTKU CTOYHBIX BO/I.

2.3.2 3aHATHS CEMMHAPCKOI0 THUIA.
He npenycMoTpeHsl y4eOHBIM TIIaHOM

2.3.3 JlabopaTopHbIe 3aHATHS.

Ne HaumenoBanue 1a00paTopHBIX paboT Popwma Teky1uero
KOHTPOJIA

1 2 3

1 | Ouncrka CTOYHBIX BOJ METOJIaMU MTPOLIEKUBAHUS U CETUMEHTALIUH 3amura JIP

2 | CHIKEeHHEe MYTHOCTH BOJbl METOJIOM YJIbTpaduIbTpaIiu 3amura JIP

3 | OuncTka NpUPOJHBIX U CTOYHBIX BOJI METOJOM KOATYJISIIIAH 3amura JIP

4 | JIMCTHILISIUS B CACTEMaX OYHUCTKH BOJIbI 3amura JIP

5 | O6e33apakvBaHNe BOJIHBIX PACTBOPOB TUIIOXJIOPUTOM, 3amura JIP
MOJIYYEHHBIM 3JIEKTPOXHUMHYECKUM METOI0M

6 | AICOpOIMOHHBI METOT YIAICHHUS OPTaHUYECKUX TIPUMEced U3 3amura JIP
BOJHBIX PACTBOPOB

7 | CenexTUBHOE U3BJIICUEHUS HOHOB TSDKEJIBIX METAJIOB U3 BOJHBIX 3amura JIP
pacTBOPOB METOIOM HOHHOTO OOMEHa

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBble paboThl He IPEYCMOTPEHbI YU€OHBIM MJIAHOM

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTeJIbHOI PadoThI
o0yyawummxcs M0 AMCHUILIHHE (MOYJII0)

HepequL y‘le6H0'MeTO,Z[H‘IeCKOFO obecneueHUs JUCHHUIIIINHBI 11O

YCTHOMY ONpOCY,
MOATOTOBKA

pedepaToB

IToaroroBska k

TEeKYyIEMY
KOHTPOJIIO

Ne Bun CPC BBITIOJTHEHUIO CAaMOCTOSITETIbHOU paboThI

1 2 3

1 (ITpopaboTka byneixkuna T.A. IIponeccsl u ammapats! 3amuTsl ruapocgepst [Teker]:
y4eOHOT0 yueOHoe mocobue s cryneHtoB By3oB / T. A. Bbynmeikuna, C. T.
(Teopernyeckoro)[Emenbsnos. - M.: Axkagemus, 2010. - 287 c.
Marepuaia Beromkun, A.I'. MnxeHepHas 3amuTa BOAHOW cpeabl [DIIEKTPOHHBIN

2 |lTogroroBka k  |pecypc] : yueb. mocodue — DnektpoH. nan. — Cankr-IlerepOypr : Jlans,

2014. — 416 c. — Pexum mocryma: https://e.lanbook.com/book/49467.
Metoanyeckue ykazaHHs [0 OPraHU3aluU CaMOCTOSITEIbHON paboTHI.
Meroandeckue ykazaHusl K BBITIOJHEHUIO JIA0OPATOPHBIX PaboT.
YTBepxnaeHsl kadenpoil ¢uszmueckoil xumum, mnpotokon Ne 17 ot
11.05.2017 .

Mertoanyeckre yka3aHHS K BBIIOJHEHHIO JIaOOPAaTOPHBIX paboT o
TUCIUIUIMHE. YTBEepXkAeHbl Kadenpoi (u3Hueckod XUMHHU, MPOTOKOI
Ne 10 ot 13.03.2018 .

Meronuueckue peKOMEHJAWW K  OpPraHu3aluy  ayAUTOPHOM W
BHEAYJAMTOPHOM (CaMOCTOATENbHOI) paboOThl CTYJIEHTOB: METOJUYECKUE



https://e.lanbook.com/book/49467

ykazanus / coct. T.I1. Ctopoxkenko, T.b. [Tounnok, A.B., becnanos, H.B.
Jloza. — Kpacnonap: Kyb6anckuii roc. yu-1, 2018. 89 ¢

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroImUXCs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS UHPOpPMALIIH:

JList i1l ¢ HapyIIEeHUSIMU 3PEHUSL:

— B MieyaTHOM (popme yBeIMUEeHHBIM HIPpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig U1l ¢ HapyIICHUSMHU CIyXa:

— B mieyaTHo hopme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JList dnn ¢ HapylIeHUsIMH OTIOPHO-/IBUTAaTEIBLHOTO anmnapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yJaroumxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

st popmupoBaHus POPECCHOHATIBHBIX KOMIIETEHIIMI B TPOIECCE OCBOCHHUS Kypca
UCTIONB3YETCS TEXHOJIOTUS MPO(ECCHOHATFHO-PAa3BUBAIOIIETO O0YUYCHHUs, TIPEAYCMaTPHBAIOIIAS
HE TOJBKO IIepeadyy TEOPETUYECKOr0 Marepuaia, HO M CTUMYJIMPOBAaHUE U pPa3BHTHE
IPOJAYKTUBHBIX IMO3HABATEIbHBIX JEUCTBUN CTYJEHTOB (HAa OCHOBE IICHXOJIOTO-TIEAarorn4ecKon
TEOPHH MOITAITHOTO (POPMHUPOBAHUST YMCTBCHHBIX JCUCTBUH).

Cemectp | Bun 3anstus Hcnonb3yemble MHTEpPAKTHBHBIC KonnyectBo
(JI, TP, JIP) 00pa3oBarTebHbIC TEXHOJIOTUH 4acoB
6 JIP Pabota B manbIx rpynmnax 9
KonnextuBHOE 00CyX)AeHUE PE3YIbTATOB 10
3amuTa NpesioKeHHbBIX PeleHu 9
Wroro: 28

JIns MHBaJIMAOB M JUL C OTPAaHUYECHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI PEaJU3YyHOTCS
WHJIWBHUIYAJIbHBIC O6pa3OBaT€J'II)HI>Ie TEXHOJIOI'UH, KOTOPBIC IIO3BOJIAIOT IIOJIHOCTBIO
WHAUBUAYAIM3UPOBATh COJEp)KAHUE, METOABl W TEMIbl Y4eOHOW NeATEeTbHOCTH HWHBAIHIA,
BHOCHUTBb BOBpEMA HGO6XOJII/IMBI€ KOPPCKIUHN KaK B ACATCIBHOCTL CTYACHTA-UHBAJIMA4, TaK U B
JeATENbHOCTD npenoaasarens. [IpenycMoTpeHa opranu3anysi KOHCYJIbTAUMN € UCIIOIb30BaHUEM
ANEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeAcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTecTalMu.
4.1 ®oHA OLEHOYHBIX CPE/ICTB VI NPOBeAeHNS TeKYIero KOHTPOJIs.

Bomnpocsl st ycTHOro ompoca/reMbl pedeparoB mo teme «CTparerusi ¥ TaKTHKa
3aIUTHI TUAPOCPEPHI, 0OUHCTKA CTOYHBIX BOI»

1. Kakue oCHOBHBIE XapaKTEpUCTHKN KadecTBa BOJbI BbI 3HaeTe?

2. Kakue oTpaciiv IpOMBIIIJICHHOCTH SBJISIFOTCS HanOoJiee OMaCHBIMU JIJIs Tupochepsl?

3. HpI/IBeI[I/ITe KJ'IaCCI/I(l)I/IKaHI/IH BCIIICCTB — 3anH3HI/ITeHeﬁ BOAbBI U METOAbI UX U3BJIICUCHUA
(o a30BOMY COCTOSHUIO 1 XUMHYECKOMY COCTaRBY).

4. PacckaxuTe 0 0€30TXOHBIX U PECYPCOCOEpEraroIInX TEXHOIOTHIX UCIIOIb30BAHMS BOIBI
B TeXHOCheEDE.

Ilepeuenv komnemenyuil, npogepsaemvix oyenounvimu cpeocmeamu: OK-7
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Bonpocs! 1J1st ycTHOT0 onpoca nmo teme «O4YHCTKAa CTOYHBIX BOJ OT KPYNHOANCIIEPCHBIX
npuMeceil MeTOJaMH NPOLEKMBAHMUA U CeIMMEHTALMN»

1. Or xakmx QakTopoB (M TIOYEMYy OT HHX) 3aBHUCHT CKOPOCTh OCaXKICHHUS
KPYIHOJHMCIIEPCHBIX YAaCTHI] B YCIOBUSAX €CTECTBEHHON KOHBEKIUH?

2. KakoB mnpuHnmn BbIOOpa (opMyn ans pacdera TMONPAaBOYHOrO Kod(pUIMEHTa,
HE00XOAUMOr0 MpPU ONpPENENIEHUN CKOPOCTH OCAKACHUS YACTHUIBI B YCJIOBHUSX BBIHYXIECHHON
KOHBEKLIMU?

3. Kakoil mpyHLUI JIEKUT B OCHOBE ONPEAETICHHUsS CKOPOCTH OCAaXJIEHUS 4acTul, ¢opma
KOTOPBIX OTIMYAETCS OT CHEepPUUECKO?

4. Kakoe 000py10BaHH€ IPUMEHSIIOT Ui TPyOOi OYMCTKHM OT HEPACTBOPUMBIX IpUMeECcen?

5. Ilouemy 1oJI04YHbIE OTCTOMHUKH SKOHOMHYHEE OTCTOMHUKOB JPYTUX TUIIOB?

Ipumep 3anaun no teme «OUYUCTKA CTOYHBIX BOJ OT KPYNHOAMCIIEPCHBIX NMpUMeceil
MeTOaMHU NMPOUEeKNBAHUS U CeTUMEHTALMU»

Bona, comepkaias pedHol Wi U YAaCTHUIIBI MECKA, MOCTYMAET B OYUCTHBIE COOPYKEHUS
Kpacnomapckoro Bonokanama. ['myOuna otcroiinuka A coctaBiger 10 MeTpoB, MmiIomagb
nosepxuoct — 100 M. I'my6uHa oTcToiinuka B cocTaBiseT 5 MeTpoB, MIOMAIb HOBEPXHOCTH —
200 M. B KakoM U3 pe3epByapoB OCaXIeHHE UIET OBICTPEe, ecili 00beMHAs CKOPOCTh MPOKAYKH
BOJIBI OJIMHAKOBA 1 paBHa 20 M>/uac?

Ilepeuenvy komnemenyuit, npogepaemuvix oyenounvimu cpeocmeamu: OK-7, OIIK-1, IIK-
15

Bomnpocek! 171 YCTHOTO 0OIPOCa M CAMOCTOSITEJIbHOI PadoThl Mo Teme «DJIOTAIMOHHBIE
METOABD»

1. B yem cyTh MeToaa ¢otammn’?

2. Co0uroieHre KaKoro YCIOBHUSI HEOOXOIUMO ISl pealin3anni Metoaa Guioranuu?

3. Iloyemy prmoTupyromas cuiia 3aBUCHT OT yIJla CMAaYMBaHUS YaCTHUIL?

4. HazoBuTe ycTpoicTBa, WCIOJIB3yeMble Ui OTHAENEHHsS HEe(PTEnmpOIyKTOB M YKUPOB OT
OYMIIIEHHOHN BOJBI BO (hjioTaTopax.

5. Kakum o0pa3oM u moyemMy MOXXHO HHTCHCU(PHIIMPOBATH Mporece GroTauu?

Bomnpocsl 1J1s1 ycTHOT0 onpoca no reme «@ujbTpoBaHue»

1. KakoBbI MEXaHU3MBbI U3BJICUCHHS TUCTIEPCHBIX YACTHIL B MpoIiecce PUIbTPOBAHMS?
2. B 4eM coCTOST OTINYUS MOBEPXHOCTHOTO (GUIBTPOBAHUS OT (PUILTPOBAHUS B ci0e?
3. Kakue (akTopsl onpeestoT JoJITOBEYHOCTh (PUIBTPOB M Ka4eCTBO QruibTpara?

4. AnmapatypHoe odopmieHue npoiecca GpuabTpoBanus. OUIbTPyOIINE MaTepUabl.
5. Kak npousBoauTcs mporiecc perenepanuu GuisTpoB?

Bonpocel AJ1s1 ycTHOro onpoca no reMe « XuMHUYeCKHE METOAbI MePepadoTKH CTOYHBIX
BO»

1. Kakue MeTo bl XUMUYECKON HEeUTpaTH3allii U OCAXKICHUSI BPEIHBIX MPUMECEH B CTOYHBIX
BOJIaX BLI 3HaetTe?

2. Kakrie OKHCIHTEThbHO-BOCCTAHOBUTEIBHBIE METOABl  00E3BPEKMBAHUS TOKCHYHBIX
npuMecei Bbl MOKETE Ha3BaTh?

3. Hambonee pacnpocTpaHéHHBIE OKHCIUTENH. KakoBBI MPEUMYyIIECTBA M HEAOCTATKH
XUMHUYECKHX METOJIOB MePepadOTKH CTOUHBIX BOA?

4. Kakum crmoco6oM MpoBOAUTCS 00E3BPEKUBAHUE COCTMHEHUIM PTYTH, MBITIIBSKA, XpoMa?

Bonpocs! 1151 yerHoro onpoca no teme «Ilpouecc koaryasiuum»

1. Tlepeuncnure cTaguu Mporecca KoaryJsium.

2. Kakue (akTopbl onpeaessitoT CKOpoCTh KOAryJsiuu?

3. Kakue xuMu4eckue KoaryJisHThI Bbl 3HaeTe? Kak mpou3BoauTCs pacyeT 103 KoaryJissHToB?

11



4. MexaHu3M Bo3JeiicTBUS QIIOKYISIHTOB. Heopranuyeckue u oprannueckue GproKyIsiHTHI.
5. Kakue nytu uHTeHCUGUKALMK IPOLiEcca KOArYJISILIMKA Bbl MOKETE Ha3BaTh?

Bonpoch! a5 yecTHOro omnpoca mno teme «TepMuyeckue MeToAbl OYHMCTKU CTOYHBIX U
NPUPOIHBIX BOI»

1. Kakue MeTOIbl OUUCTKH CTOYHBIX BOJ OTHOCSATCSI K TEPMUYECKUM?

2. PacckaxuTe 0 TEOPETUYECKUX OCHOBAX METOJIa TUCTHILISAIUH.

3. UeM npocTas neperoHka oTin4aercsa oT PpakiMOHHON| MepPEeroHKu?

4. B uem 3akirouaeTcs METOJ CKATUs Tapa U ISl 4ero OH IpuMeHsieTcs?

Bomnpocsl 1J151 «0JMI-0NPOca» M0 TeMe «IJIeKTPOXUMHYECKHe MeTOAbD)

1. Kak BBITTISAIUT IPUHIIMIHAIBHAS CXeMa dJIEKTPOXUMHYECKOM STUCHKHU?

2. Kakue peakiuu npoTeKarT Ha 3JIEKTpoIax?

3. UTo Takoe 3IeKTPOJIU3ep U ISl 4ero OH IPUMEHSETCS?

4. DNeKTpOoXUMHYECKOe 00e33apaKUBaHUE IPUPOIHBIX U CTOUHBIX BOJ.

5. Kakue mpeumyIiectBa U HEJOCTATKH JJIEKTPOXMMUYECKUX METOJIOB IO CPaBHEHHIO C
peareHTHBIMH BbI MOXKETE Ha3BaTh?

Bonpocsl 1J151 ycTHOT0 onpoca 1o teme «CopounoHHbIE H HOHOOOMEHHbIE METO/IbI»

1. VlouHsbIif 0OMeH: MPUHILIUITBI HOHHOTO 0OMEHa, CEeIeKTUBHOCTD, CTANH HOHHOTO 0OMeHa,
CKOpPOCTh MOHHOT'O OOMEHa.

2. Kakue Tunbsl HOHOOOMEHHBIX MaTEpUajIoB Bbl 3HaETe?

3. Kakoe mpuMeHeHre HaXOIAT IIEOJIUTHI B CHCTEMAax 3aIIUThI CPebl OOMTaHuUS?

4. Packpoiite MoHITHE «OOMEHHAsi eMKOCTBY.

5. Kak nmpoBoautcst perenepans HOHOOOMEHHBIX MaTepUAIIOB?

6. UTo OTHOCAT K MEMOpPaHHBIM TEXHOJIOTHSIM MEPEpPadOTKH CTOYHBIX BOJ?

Ilepeuenvy komnemenyuil, nposepaemuvix ouyenounvimu cpeocmeamu: OK-7, OIIK-1, IIK-
15

TBopueckoe 3aganue K pazgeny «CopOuHOHHBbIC H HOHOOOMEHHBIE METOAbI»

[TpennoxkuTe KOMIUIEKCHYIO CXEMY OYMCTKH CTOUHBIX BOJI 10 YPOBHS «BOJAa MUTHEBAS», €CIIU
3TH BOJABI COJEPKAT CIIEJOBbIE KOJMYECTBA HE(PTENPOAYKTOB, COJIM TSDKENbIX MeETaIOB
(xonnenTpanus 50 Mr/am®) ¥ maToOreHHbIe GaKTEPHH.

Ilepeuensy komnemenyuil, nposepaemuix oyenounvim cpeocmeom: IK-15

Kpurepun onenuBanus pedeparos
OneHka «OTJMYHO» — BBIIIOJIHEHBl Bce TpeOOBaHUS K HAIMMCAHUIO M 3alluTe pedepara:
o0o3HaueHa npobsieMa U 00OOCHOBaHA €€ AaKTYaJbHOCTb, C/AETIAaH KPAaTKUIl aHaIM3 pa3IUYHBIX
TOYEK 3PEHHS Ha paccMaTpUBaeMyro NMpoOJjeMy U JIOTMYHO H3JI0kKEHa COOCTBEHHAs MO3ULIUA,
chopMyIHpPOBaHbl BBIBOJBI, TEMa pPACKPBITA IOJHOCTHIO, BBIIEpXKaH OO0BEM, COOIO/IEHBI
TpeOoBaHUSI K BHEUIHEMY OGOpPMIICHMIO, JAaHbl IPaBWIbHBIE OTBETHl Ha JIOMOJIHHUTEIbHBIE
BOIIPOCBI.
OuneHka «X0po110» — OCHOBHBIE TPeOOBAaHUA K pedepaTy U ero 3ailuTe BHIIOTHEHBI, HO IPU 3TOM
JONYIIEHbl HEAO0YEThl. B 4acTHOCTHM, HMEIOTCS HETOYHOCTH B H3JI0KEHWU MaTepuaa;
OTCYTCTBYET JIOTUYECKasi TMOCJIeI0BaTENIbHOCTh B CYKIEHUSIX; HE BBIJEpKaH 00beM pedepara;
UMEIOTCA YIYIEHHUS B 0)OPMIIEHUH; Ha JIOTIOJIHUTEIbHBIE BOIPOCHI IIPH 3aIIUTE JTaHbI HETTOJTHbIE
OTBETHI.
OuneHka «ya0BJIETBOPUTEIBHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHS OT TpeOOBaHUM K
pedepupoBanuio. B yacTHOCTH, TemMa OCBelIleHa JIMIIb YaCTUYHO; JIOMYIIEHbI (haKTHUYECKue
OLIMOKH B CoOJiepaHUU pedepara MU MPU OTBETE€ Ha JIOMOJHUTENIbHBIE BOIPOCHI; BO BpeMs
3alUTHl OTCYTCTBYET BBIBO/I.
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OneHka «Hey/A0BJEeTBOPUTEIBLHO» — TeMa pedepaTa He pacKpbITa, OOHApYKUBACTCS
CYIIECTBEHHOE HEIOHMMAaHUE MPOOIEMBI.
Kpurepun 1udpepennupoannoi oneHku pedepara

Kpurepuu onenkn MakcumasnbHast OIIeHKa B 0ajuiax
JIoru4HOCTH NU3JI0XKEHUS 3
PackpbiTre TemMbl 3
Hcnonp3oBanue mupoKo HHPOPMAIIMOHHON Oa3bl 3
Hannune coOCTBEHHBIX BEIBOJOB, 0000IICHHIHA, 3

KPUTHYCCKOI'O aHaJIn3a

N

Cobo1eHue npaBujl HUTUPOBAHUS

-

[TpaBmiibHOCTH OhOpMIIEHUS

Hroro: 15

13-15 6a110B — OTIAUYHO
10-12 6aymoB — XOpoOIIIO
8-9 GamoB - yIOBJIETBOPUTEIHHO
0 6ayuIOB — HEYAOBIETBOPUTEIBHO

Kpurtepuu onenuBanus pe3yibTaToB YCTHOIO OIPOCa.

OneHka «xopouio» CTAaBUTCS, €CIU CTYIEHT JaeT OTBET, YIOBJIETBOPSIONIMNA TEeM e
TpeOOBaHUSAM, YTO U JJISl OLUEHKU «OTJIMYHO», HO JOMycKaeT 1—2 omuOKH, KOTOpbIE caM XKe
UCIIpaBIISET, U 1—2 HepoueTa B OCIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

OueHka «yoognemeopumenvrHo» CTABUTCS, €CIM CTYJEHT OOHapy:KMBaeT 3HAHHUE U
IOHMMaHHE OCHOBHBIX MOJIOKEHUH TaHHOHN TeMbl, HOT U3J1araeT MaTepua HeroJIHO U I0IyCKaeT
HETOYHOCTH B OINPEACICHUU TOHATHH WM (POPMYTUPOBKE MpPaBHUJ, HE YMEET IOCTATOYHO
ri1yOOKO M JI0Ka3aTeIbHO OOOCHOBATH CBOM CYXKACHHUS U IMPUBECTH CBOM IPHUMEpHI; M3JIaraer
MaTepuall HeloCIeI0BaTeIbHO U I0MYCKAeT OMHMOKHY B SI3BIKOBOM O(OPMIIEHHH H3J1araeMoro.

O1neHka «HeyooenemeopumenbHo») CTaBUTCS, €CIIU CTYJEHT OOHApYyXHUBAaeT HE3HaHUE
OosbIIel YacTH COOTBETCTBYIOIIETO BOMNpOCa, JAOMYCKaeT OIMUOKH B (HOpMYIHpOBKE
OTpeNielIeHuH M TMpaBHJI, UCKAaXAIOIIUE HMX CMBICH, OECHOpsIOUHO M HEYBEpEHHO H3jaraer
matepuan. OneHka «2)» OTMeYaeT TaKhe HEJOCTaTKU B IOJATOTOBKE, KOTOPBIE SBISIOTCA
CEPbE3HBIM IIPENATCTBUEM K YCIIEIIHOMY OBJIAJICHHUIO IIOCIEAYIOIINM MAaTepHaJIOM.

Kpurepun oneHuBanns TBOPpYECKUX padoT.

OneHka «omiuuno» BBICTABISETCS CTYJIEHTY, €CJIM B TBOPUYECKOM padoTe mpeacTaBieHa
COOCTBEHHas TOuYKa 3peHHs (MO3UIMs, OTHOLICHHWE, CBOS MJes); MNpobiemMa pacKphiTa
MHTEPECHBIM, HEOOBIUHBIM CIIOCOOOM, MPH 3TOM CTYJIEHT MOXET TEOPETUYECKH OOOCHOBATh
CBSI3H, SIBJIGHUS, apT'yMEHTHPOBATh CBOE MHEHHE C ONOPOi Ha (DaKThl WIIM JINYHBII OMBIT.

OneHka «xopouio» BBICTABISETCS CTYJEHTY, €CJIM B TBOpPUECKON paboTe mpeacTaBieHa
COOCTBEHHAasi TOYKa 3peHus (MO3MLHMSA, OTHOILEHHE, CBOS Hujes); mpolieMa J10CTaTOYHO
MHTEPECHBIM, HEOOBIYHBIM CIOCOOOM, HO TMpPU STOM CTYAECHT HE B IOJHOM Mepe MOKET
TEOpPETUYECKH 0OOCHOBATh CBSI3H, SIBJICHUS, apIYMEHTUPOBATh CBOE MHEHHE C OMOPOM Ha (aKThl
WJIM JINYHBIN OMBIT.

O1eHka «yooenemeopumenbHo) BBHICTABISETCS CTYIEHTY, €CIM B TBOPYECKOH (opme
IpeJICTaBIeHa TOYKa 3peHusi (MO3MIMS, OTHOILEHUE, HAes) KaKOro-Inbo Y4YeHOro, MpakTHKa;
CTYACHT JIeJaeT IMOMBITKY TEOPETUYECKH OOOCHOBATH CBS3HU, SIBICHHS, apryMEHTHPOBATH CBOE
MHEHHUE C OMOPOii Ha (haKThI WU JINIHBIN OIBIT

OueHka «neyooenemeopumenvhoy) BBHICTABISETCS CTYIEHTY, €ClIM paboTa BBIINOJIHEHA

¢dopmanbHO, Gonblast yacTh BHINIOJIHEHA HE 1O TeMe, He IMpeJCTaBlieHa cOOCTBEHHas TOUYKa
3peHus (MO3UIHs, OTHOIIIEHUE) TIPH PACKPBITUH TPOOJIEMBI; apT'yMEHTAIIHs CBOET0 MHEHHS C1a00
CBsI3aHa C PACKPBITUEM MTPOOJIEMBI MK paboTa He CllaHa.
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Kputepun oneHuBanus pe3y/ibTaToB ObICTPOIO MHCHMEHHOI0 ONPOca («OJMI-0IIPOC»):
Kaxxmomy cTyneHTy BbAaeTCsl CBOM COOCTBEHHBIM, Y3KO CHOPMYIUPOBAHHBIM BOMPOC.

OTBeT JOJDKCH OBITH YETKUM H KpaTKuM, COACpKAIIHUM BCC OCHOBHBIC XapaKTCPHUCTHUKU
OTMKCHIBAEMOT0 MOHSATHUS, MHCTUTYTA, KATETOPHH.
IIIkajia OeHUBAHUA:
«OTIUYHO» - BOIPOC PACKPHIT MOJHOCTHIO, TOYHO OOO3HAYEHBI OCHOBHBIE MOHSITHUS U
XapaKTEPUCTHKU 110 TEME.
«XOpoUI0» - BOIPOC PACKPBIT, OJTHAKO HET MOJIHOTO OMUCAHUS BCEX HEOOXOUMBIX 3JIEMEHTOB.
«Y IOBJIETBOPUTEIIBHOY» - BOIIPOC PACKPHIT HE MOJHO, IPUCYTCTBYIOT IpyOble OMNOKH, OJHAKO
€CTh HEKOTOPOE MOHUMAHUE PACKPHIBAEMBIX MOHSATHH.
«HeynoBneTBOpUTENBHO» - OTBET HA BOIPOC OTCYTCTBYET MJIH B LIEJIOM HE BEPEH.

Kpurtepuu onenuBaHus J1a60paTopHBIX padoT.

«5» (OTIMYHO, 32YTEHO): BBITIOJIHEHBI BCE 3a/IaHHsI JIAOOPATOPHOU pabOTHI, CTYJICHT YE€TKO
u 0e3 ommMOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpolLIOo, 3a4YTEHO): BBINOJHEHBI BCE 3aJaHus JabOpaTOpHOil paboThl; CTYICHT
OTBETHJI HA BCE KOHTPOJIbHBIC BOIIPOCHI C 3aMECYAHHUSMH.

«3» (YHAOBIETBOPHUTEIILHO, 3a4TCHO): BBIMOIHEHBI BCE 3aJaHusl J1abOpaTopHOil paboThl ¢
3aMEUaHHSIMU; CTYJCHT OTBETUII Ha BCE KOHTPOJIbHBIC BOIPOCHI C 3aMEYaHUSIMH.

«2» (HE 3aYTCHO): CTYACHT HE BBIMOJHWI WIA BBIOJHUI HENPABUIBHO 3a/IaHUS
71a00paTOPHO# pabOThI; CTYJICHT OTBETHII HA KOHTPOJIBHBIC BOIPOCHI C OLTMOKAMH HJIH HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

4.2 ®oHJ OLIEHOYHBIX CPEICTB /ISl IPOBeICHUs POMEKYTOYHOM aTTecTaluu

Bomnpocs! k 3xk3aMeny:

1. O6uacTi UCHOIB30BaHUS BO/ABI B TexHOC(epe. TeHAeHIIMY U3MEHEHUs KauecTBa
BOJIbl B p€3YJIbTAaTE aHTPOIIOI€HHBIX BO3JIECHCTBUI HAa OKPYKAIOLIYIO CPENy.

2. Knaccudukanus BemiecTs — 3arps3HUTENEH BOJBI U METOJbI UX U3BJICUEHUS (110
($a30BOMY COCTOSIHUIO U XUMHUECKOMY COCTaBY).

3. be3oTxomHpie U pecypcocOeperaromye TEXHOJOTUUA HCIOJb30BaHUS BOJBI B
texHocepe. Konuemnmuss 0e30TXOAHOrO Mpou3BojAcTBA. [IpUHIUIBI COBEPIICHCTBOBAHUSA
CYIECTBYIOIIUX IIPOU3BOJICTB.

4. besorxomueie u pecypcocOeperaronue TEXHOJIOTUU HCIOIb30BaHUS BOJBI B
texHocdepe. TUmoBbie CXeMbl OpraHU3aIMy MPOU3BOICTBEHHBIX TIPOIIECCOB.

5. Baxwnelime  TUNOBBIE — DKO3AUIUTHBIE  IPOLECCHl.  TEXHOJIOTMYECKUE,
HKOJIOTUYECKUE U SKOHOMHUYECKHE MPUHIUTIBI. CTanu pa3paOOTKH MPOIIECCOB OUUCTKH.

6. OcHOBHBIE  3aKOHOMEPHOCTH  Tpolecca  (GUIBTPOBAHUS  BOAHBIX  Cpel.
[ToBepxHOCTHOE (HUITBTPOBAHUE.

7. OcHOBHBIE  3aKOHOMEpPHOCTH  Tpoliecca  (PWIBTPOBAHMSI  BOJHBIX  CpE.
®uiIbTPOBAHKE B CIIOE.

8. AnmaparypHoe ohopmMieHHe mpoiiecca pUIbTPOBaHUs BOIHBIX cpell. MeaneHHbIe
(GUIBTPBIL.

9. AnmaparypHoe odopmieHue mpoiuecca (UIBTPOBAHUS  BOJHBIX  Cpell.
CxopocTHble (QUIBTPHI HEMPEPHIBHOTO M TIEPUOAUYECKOTO JEHCTBHS. OJIEKTPOMArHUTHBIC
(GUIBTPBI.

10. XUMHUYECKUE METOJIbl OUUCTKH BOJIbI. HelTpann3anusi KUCIBIMUA ra3aMu.

11.  Xwumuueckue METOAbl OUYMUCTKH BOABL. BbIIeneHne Kamblusi W MarHus.
Tepmuueckue meronsl. M3BecTkoBaHHE.

12. Xwumuueckue METOJbI OUMCTKH BOJIbl. Hanbomnee pacnpocTpaHEHHBIE OKUCIUTEIH.

[Tpunuumn u ob6nactu npuMeHeHus Meto1a. OKUCIEHNE XJIOPOM.
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13. XUMHUYECKUE METOAbl OYMUCTKU BOJbl. OKHCIEHHE KHUCIOPOAOM M O30HOM.
[Tpeumy1iecTBa U HEAOCTATKHU.

14. dusndyeckue METONbI JOCTHKECHUS OaktepuruaHoro sddekra. IIpuHIUTIEL
nercTBusl. AnmaparypHoe ohopMIICHHE.

15. OuucTka CTOYHBIX BOJ METOJIOM BOCCTaHOBJICHUS (00€3BPEKUBAHUE COCIUHEHHIMA
PTYTH, MBIIIbSIKA, XPOMA).

16. Craaum mpomecca KOAaryJisilMu: PacTBOPEHHE KOATYJISIHTOB, JIO3UPOBaHHE U
CMEIIIEHHE PEareHTOB CO CTOYHOM BOJIOH; XJIOMbeoOpa3oBaHue U OCaXICHUE XJIONbeB. DaKTOPHI,
OIpEAEISAIONINE CKOPOCTh KOAryJIsIUH.

17.  Tepmuueckue MeTOJAbl OYUCTKM CTOYHBIX BOJA. MeTon AUCTHIUIALMU.
Teoperuueckre OCHOBHI U anmapaTypHoe oQpopMIICHHE METOAA.

18.  dnoranuoHHBIE METOABI OUUCTKH CTOYHBIX BOJ. TeopeTndyeckue OCHOBbI METO/IA.
O6uacT ero NpUMEHEHMSL.

19.  ®noranuoHHBIE METOJbl OYUCTKM CTOYHBIX BOJ. AmmapaTypHoe O(hOpMIIEHHE.
['paButanmonnas ¢uoranus. [lennas gnaoranms. Hanmopuas ¢uoramnus.

20. Hcnonb3oBaHue GOTaMOHHBIX METOJIOB JUIs pa3/ieleHuss HeTu U BObI.

21.  OcHOBHBIE XHMHYECKHE KOATYJISHTHL. [IpUHIUNHMAIBHBIE CXEMbI THIIOBOTO
o0opynoBanus. Pacuer 103 koaryiasHTOB.

22.  Mexanu3M BozneiicTBus  (QUIOKYISHTOB. Heopranmdyeckne W OpraHHYEcKHe
(bIOKYISIHTEHIL.

23.  Meroabl 00e33apaKMBaHUs CTOYHBIX BOJI. [lomydeHue peareHToB, 000pyI0BaHHE,
crocoObl HUHTEHCU(HUKALIMK ITpoliecca.

24.  DIeKTpOXUMHUYECKHE Iporecchl. lIpuHImmuanpHas cxema 3JIeKTPOXUMHUYECKOH
s4yeiku. Peakiuu, npoTekaromue Ha 3IeKTPOoAaX.

25.  TeopeTrudeckne OCHOBBI  DJIEKTPOXMMHYECKHX  TIPOLECCOB  OYUCTKH |
00e3BpeKUBaHMs PaCTBOPOB.

26.  AHOJHOE OKHCJICHHE M KaTOJIHOE BOCCTAHOBJICHHE TOKCUYHBIX IPUMECEH.

27.  DIEKTPOXUMHYECKOE yMST4eHUE BOIBI.

28.  DIEKTpOXUMHYECKAs KOATYIISIIHS.

29.  DraexTpoxumHueckoe 00e33apakuBaHUE IPUPOJHBIX U CTOUHBIX BOJ.

30.  DBnekrpodoTarys.

31.  VoHHBIA 0OMEH: MPUHIUIBI HOHHOTO OOMEHA, CEIeKTUBHOCTb, CTQAUHU HOHHOTO
oOMeHa, CKOpOCTh HOHHOTO OOMEHa.

32.  OcHOBHBIE TUIIBI HOHOOOMEHHBIX MAaTEPUANIOB, IPEABABIsIEMbIE K HUM TPeOOBaHUS
¥ METOJIbI peTeHEPAIIHH.

33.  Crpoenue u CBOHCTBa (XMMHUYECKHI cOcTaB, 0OMEHHasi EMKOCTh, TEPMOCTOHKOCTh
U JIp.) HEOPraHMYECKUX HOHOOOMEHHBIX MATEPHAIIOB (1I€OJIUTHI).

34.  IIpuMeHeHME LICOIUTOB B CUCTEMAX 3aLIUTHI CpeJibl OOUTaHMUS.

35. CtpoeHue M CBOWCTBA OPraHMYECKUX HOHOOOMEHHBIX MaTepHaloB (OOMEHHas
€MKOCTh, Ha0yXaeMOCTh, aJIcCOPOLIUs, 3JEKTPOIPOBOIHOCTS).

36.  OOmeHHas eMKOCTb. [IpHHITUTIBI M CTTOCOOBI pereHepayst HOHOOOMEHHBIX KOJIOH.

37.  YMmsardeHue NpUPOIHBIX U CTOYHBIX BOJ, YAAJICHUE COJEeH TSXKETBIX METAJIOB C
UCTIOJIb30BaHUEM HOHOOOMEHHBIX METO/IOB. JI0OCTOMHCTBA M HETOCTATKH METOIA.

38.  VYjaneHue W CENEKTHBHOE H3BJICUEHHE COJIEH TSKEIBIX METAUIOB METOA0M
HOHHOTO 0OMeHa. JIOCTOMHCTBA M HEJJOCTATKH METO/Ia.

39.  MemOpaHHble U KOMOMHMPOBAHHBIE METOIbI MEpepabOTKH CTOYHBIX BOA. Mx

JIOCTOMHCTBA M HEIOCTATKH.

IlepeyeHb YacTH KOMIIETEHIMH, IPOBEPSIEMBIX OLIEHOUYHBIM CPEICTBOM:
OK-7 — Bonpocs! 1-5

OK-7, OIIK-1, TTK-15 — Bonpocs 5-39

IIpumep 3x3aMeHANIMOHHOTO OWJIeTA:
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denepaabHOe TOCYAAPCTBEHHOE 00pa30BaTe/ibHOE YUpeKIeHHue BhIcIero 00pa3oBaHus
«Ky0aHckuii rocyapcTBeHHbI YHUBEPCUTET»
Hanpasnenue noaroroku 20.03.01 Texnochepnas 6e3omacHoCcTh
Kadenpa pusnueckoit xumun
Jucuumimnaa «CucreMbl 3a1IUThI THAPOCchepbI»
IK3aMeHAIMOHHEBIN OnJier Ne 3

1. be3zoTxoaneie U pecypcocOeperaromniie TeXHOIOTUN UCTIOIb30BaHuUs BOJIBI B TEXHOCHEpE.
Konnenmus 06e30TX0AHOrO Npou3BOACTBA. [IpUHIHUIIBI COBEPUICHCTBOBAHUS CYIIECTBYIOIIUX
MIPOU3BO/ICTB.
2. OcHoBHbIE XMMHUYECKHE KOAryasHThL. [I[puHIMNHaTbHBIE CXEMBI TUIIOBOTO 000pYA0BaHUS.
Pacuer 103 kKoarynsHTOB.
3. DNeKTpOXUMHUECKOoe 00e33apakBaHie PUPOIHBIX U CTOYHBIX BO/I.
3aBenyrouuii kadeapoit

1.X.H., Ipodeccop B.1. 3a6omnomkuii

Kpurepun ouneHkH mo npoMexKyTo4Hoil arrecrannu B gopme 3auera.

K cmaue 3auera nomyckaroTCs CTYACHTHI, CIABIIME BCE TaOOpaTOpHBIE pabOTHI.

CryneHtsl 00s3aHbl ClIaTh 3a4eT B COOTBETCTBUU C paclUCaHUEM U Y4eOHBIM IJIAHOM.
Pe3ynbprar cnaum 3a4eTa 3aHOCUTHCS MIPEINOIABATENIEM B 3a4ETHYIO KHUKKY.

OLeHKN «3aumeHo» 3aciayXKHUBAeT CTYAEHT, OOHapYXMBIIUI 3HaHHE OCHOBHOTO
IIPOrpaMMHOr0 MaTtepuaia B o0bEMe, HEOOXOUMOM sl JanbHeHmeld yu€obl U MpencTosimen
paboTel 1o mnpodeccuu, CHPABISIOMMUICS C BBIIOJHEHUEM 3aJaHUN, INPETyCMOTPEHHBIX
IIPOrpaMMOi, 3HAKOMBIM C OCHOBHOM JIMTEPATYpPOH, PEKOMEHIOBaHHOW Iporpammon. Kaxk
IIPaBWJIO, OLICHKA «3a4TEHO» BBICTABIIAECTCA CTYAEHTAM, JONYCTUBIIUM IOIPEHIHOCTH
HEIPUHIUIIAAJIBHOTO XapaKTepa B OTBETE HA HK3aMEHE U IIPU BBIIIOJIHEHUHU HK3aMEHAIMOHHBIX
3aJIaHul;

OueHka «He 3aumeno) BBICTABISIETCS CTYIEHTY, OOHApyKUBILIEMY NPOOEbl B 3HAHUSIX
OCHOBHOTO TPOTrPaMMHOI0 MaTepHuaja, JONMYyCTHUBIIEMY MpHHLUIHUAIbHBIE OHIMOKH B
BBIIIOJIHEHUM TIIPENYCMOTPEHHBIX ITpOrpamMMon 3anaHuii. Kak mpaBumiio, OLEHKa «HE 3a4TEHOY
CTaBUTCS CTYyJEHTaM, KOTOpble HE MOTYT MpOJOKUTh OOyueHHEe WIM HNPUCTYIUTh K
npoecCHOHANBHOM JIeATENIbHOCTH 0 OKOHYaHUM By3a 0€3 JOMOJHUTENbHBIX 3aHSATHH 10
COOTBETCTBYIOIICH TUCLIUILIAHE.

KpuTtepun oneHKH o npomMeKyToO4HOM aTrrecTanuu B popme IK3aMeHa.
K cpaue sk3ameHa JOIyCKalOTCA CTYIEHTHI, CAABIINE BCE Ja0OpaTOpHBIE PAadOTHI U
MIOJIyYMBIIUE 3a4ET.
IIpu oneHke yYuTHIBAIOTCS CJIeAYIOLHE KaueCTBEeHHbIE 0KA3aTe/ I 0TBETOB:

o ri1yOuHa (COOTBETCTBUE U3YUEHHBIM TEOPETUUECKUM O0OOIIEHUSIM); IIMPOTA;

. OCO3HAaHHOCTh (COOTBETCTBUE TpeOyeMbIM B MpPOrpaMMe YMEHHSM IMPUMEHSThH
HOJYYEHHYIO0 HH(OPMAIIHIO);

. MOJIHOTA (COOTBETCTBHE 0OBEMY NPOTPaMMBbl);

J YHCII0 M XapakTep OIMHUOOK.

- 0TMETKA «OTJIMYHO» BBICTABIISICTCS CTYACHTY, €CIIM  OTBET IIOJHBIM, IIPaBUIIbHBIN,
CaMOCTOSITENIBHBIM, MaTepHall M3JI0)KEH B OIPENEICHHON JIOTUYECKOW IOCIIENOBATEIbHOCTH
JIEMOHCTPUPYETCS MHOTOCTOPOHHOCTH IMOJXO0/I0B, MHOTOACHIEKTHOCTh OOCYXKACHHUS MPOOIEMBI,
YMEHHE apryMEeHTUpPOBaThb COOCTBEHHYIO TOYKY 3pEHHS, HAaxXOOuUThb IMyTH pelIeHus
[IO3HABATEIIBHBIX 3aJ1a4, YCTAHABJIMBATL INPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXKIY CTPOCHHEM,
CBOMCTBAMM M NPUMEHEHUEM BEIIECTB, B JIOTMYECKOM PACCYKIEHUU W PEIICHUM 3aJa4d HET
o1IMOOK, 3a/1a4a pelieHa paluoHaIbHBIM CIIOCOO0M;

- OTMETKA «XOPOIL0» BBICTABIISIETCS CTYAEHTY, €CJIM OTBET IOJHBIA M MPAaBWIBHBIA HA
OCHOBE  W3Y4YEHHBIX TEOpPUH, Marepuanl M3JI0KEH B  ONPEACIEHHOM  JIOTMYECKOU
MOCIEI0BATEIbHOCTH, IPU 3TOM JOMYCKAIOTCS HECYIIECTBEHHbIE OMMOKM B OTBETax Ha
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TEOPETHYECKHE BOIPOCH WM B PEIICHHM 33/1a4d, KOTOPHIC CTYACHT MOJXET HUCIPABUTH IO
yKa3aHUIO MPEToIaBaTes

- 0TMETKA «yI0BJIETBOPHUTEIBHO) BBICTABIISCTCS CTYICHTY, €CJIH OTBET MOJHBIMA, HO IPU
9TOM JIOMYIICHA CYIIECTBEHHAsl OIMMOKA MM OTBET HETOJHBIN, HECBS3HBIA, HE MPOSBISIOTCS
YMEHHSI PUMEHSITh TEOPETUUECKHE 3HAHMSI MPH PEIICHUU NPAKTHYECKUX MPOOJIeM; 3a 3HAHUE
npeaMera ¢ 3aMETHBIMH TNpoOesiaMu, HETOYHOCTSMH, HO TaKHMH, KOTOpbIE HE CIIy)Kar
NPEISITCTBHEM JUTS AajbHEHIEero 00y4eHus

- OTMETKAa «HeYAOBJETBOPUTEJIbHO» BBICTABISICTCS, €CJIM OTBET OOHAPYXHBACT
HE3HAHUE OCHOBHOTO COZICP)KaHUsI Y4eOHOTO MaTepHaa

OrneHOYHBIC CpENCTBA JUII MHBAJIMJIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBS BHIOUPAIOTCS C YUETOM MX WHAWBUAYATIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— TpU HEOOXOJMMOCTH WHBAIMJAM W JIALAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
IPEIOCTABIISCTCS OTIOJIHUTEIBHOE BPEMsI JUIsl TIOATOTOBKM OTBETA Ha DK3aMEHE;

— NpU TPOBEACHUU MPOLEAYPhl OIICHUBAaHUS PE3yJbTaTOB OOYYEHUS HMHBAJIHMIOB W JIUI C
OrpaHMYCHHBIMU BO3MOYKHOCTSIMHU 3I0POBbSI IIPEAYCMATPUBACTCS MCIOJIb30BAHHE TEXHHYCCKUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIUBUIYAIBHBIMUA OCOOCHHOCTSIMH,

— mpu HEOOXOAUMOCTH JUIsi OOYYAIOUIMXCS C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbSI U
WHBAJIMIOB MPOLIEAYpPa OLICHUBAHUS PE3YIbTATOB 00YUEHUS MO JUCIUILTUHE MOXKET IIPOBOAUTHCS
B HECKOJIBKO ATAIOB.

[Iporienypa oneHUBaHUsI PE3yJbTATOB OOYYCHHS WHBAIUIOB U JIUI[ C OFPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0pOBbSI 10 JUCHHUIUIMHE (MOIYJII0) TMpEeIyCMaTpUBaeT IPEIOCTABICHUEC
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHHSM WX 3J0POBbS U BOCIPHSITHS
uHpOpMaLNK:

Jlist U1 ¢ HApYIIICHUSIMU 3PSHHUS: B ITe4aTHOU (hopMe YBEIMYCHHBIM mpudTom; B popme
AIIEKTPOHHOI'O JIOKYMEHTA.

JlJist U1 ¢ HApYIICHUSIMU CIIyXa: B e4aTtHoM (opme; B hopMe 3JEeKTPOHHOTO TIOKYMEHTA.

JI7ist M1 ¢ HapyYIICHUSIMU OTIOPHO-/IBUTATEIILHOTO aliapaTa: B ne4aTHoit popme; B hopme
AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

S. IlepedyeHb OCHOBHOM M IONOJHHUTEJIBHOM YU4eOHOH JIUTEPaTypPhl, HCOOXOAMMOM 15
OCBOCHUS M CHUIUIMHBI (MOAYJIs1).

5.1 OcHoBHasi TuTEpaTypa:
1. Bynsikuna T.A. IIpouecch u anmapatsl 3auuTsl ruapocdeps! [Tekcr]: yueOHoe mocodue st
ctyneHToB By30B / T. A. bynbikuna, C. I'. EmenbsHoB. - M.: Akanemus, 2010. - 287 c.
2. Beromikun, A.I'. IH:)xeHepHas 3a1uTa BOJHOU Cpelibl [ DIeKTpOHHBIN pecypce] : yuel. mocodue
— OnexktpoH. nan. — Cankrt-IlerepOypr : Jlans, 2014. — 416 c¢. — Pexum npocrymna:
https://e.lanbook.com/book/49467.

JIy1st OCBOCHUS TUCHIUTUTMHBI MHBAIUIAMH | JIMIIAMH C OTPAHHYECHHBIMUA BO3MOKHOCTSIMHU
3I0pOBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B JJEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIanpy.

5.2 lonostHMTe/ILHASI JIATEPATypa:
1. ITucemenckas H.J., Taneiu B.B., Hukonenko B.B. Metoasl 3ammTthl cpenbl oOuTaHus B
texHocdepe : yaeonoe mocodue. Kpacnomap: Kybanckuii roc. yn-t, 2007. 140 c.
2. BeromkuH, A.I'. TeXHONOTHM 3alUTHl OKPY’KAIOIIEW Cpelbl OT OTXOAOB MPOMU3BOACTBA U
noTpebaeHus [DneKTpoHHBIN pecypc] : yuebnoe mocobue / A.I'. BeTomkuH. — DJIEKTPOH. AaH.
—  Cankr-Ilerepoypr:  Jlawp, 2016 — 304 c¢. —  Pexum  jgocryma:
https://e.lanbook.com/book/72577.
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3. Amutpenko, B.I1. YpaBnenue sK010ru4eckoil 6€30macHOCThIO B TeXHOChEpe [ DIeKTpOHHBIN
pecypce] : yaeonoe nmocodbwue / B.I1. [Imutpenko, E.M. MeccuneBa, A.I'. @eTrCOB. — DIIEKTPOH.
nan. —  Cankrt-Ilerepoypr : Jlamp, 2016. — 428 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/72578.

4. IOpkeBuy, A.A. TeXHOIOIrMYECKHE OCHOBBI IIPOM3BOJICTBA XUMUYECKUX KOMIIOHEHTOB CUCTEM
JKHU3HeoOeceueHus [ IeKTpOoHHBIN pecypc] : yaueoHoe mocodue / A.A. FOpkesuy, I'.K. BaxHioK,
H.®. ®énopos, M.A. [lumenosa ; noxa pex. I'.K. MBaxuioka. — DnektpoH. gaH. — CaHKT-
[TeTepOypr : Jlansb, 2015. — 368 ¢. — Pexum poctyna: https://e.lanbook.com/book/58170.

5.3. [lepuoauveckue U31aHusA:
Kypnan «Bonpocsl punocodum».

6. Ilepeuenb pecypcoB  HH(POPMANUOHHO-TEJIEKOMMYHHKANMOHHON  CeTH
«/AHTEepHET», B TOM 4YHCJIe COBpeMeHHble MNpodecCHOHANbHbIE 0a3bl [TaHHBIX U
HH(pOpPMANlMOHHBbIE CINPABOYHbIE CHCTEMbl, HEOOXOAUMBbIE /IJsi OCBOEHHMS JUCIHUNIMHBI
(Mmonyis).

1. CnpaBouno-npaBoBas cuctema «Koncynbrant [Imrocy» http://www.consultant.ru

2. Tloptan oTkpbITHIX HaHHBIX Poccuiickoi denepanuu https://data.gov.ru

3. ba3a OTKpBITBIX JaHHBIX MUHHUCTEPCTBA TpylJa H  COUMAIBHOM 3amutel PD

https://rosmintrud.ru/opendata

ba3za nannbix Hay4noii anextponnsiii 6udimnorexku eLIBRARY.RU https://elibrary.ru/

5. baza pganHblx Bcepoccuiickoro HHCTUTYyTa HAyYHOM U TEXHHUYECKOH HHGopMaluu
(BUHUTU) PAH http://www2.viniti.ru/

6. ba3pl ganHbIX B cepe HMHTENIEKTyallbHON COOCTBEHHOCTH, BKJIIOYas MATCHTHbIE Oa3bl
JaHHBIX WWW.Iusnano.com

7. ba3bl JaHHBIX U aHANUTUYECKUE MyOIMKauu «Y HUBEpCUTETCKas HHPOPMAIIMOHHAS CUCTEMa
POCCHUSI» https://uisrussia.msu.ru/

8. ®denepanpHas rocygapcTBeHHas HHQpopMalMoHHas cucteMa «HanuoHnanpHas 3JeKTpOHHAsS
o6ubnmoTeka» https://H30.pd

9. ba3za manHbIX Ipo(pecCHOHANBHBIX CTaHAaPTOB MUHHUCTEPCTBA TPY/Ia U COIUATBHOMN 3aIIUThHI
P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

10. Ba3sbl naHHBIX MUHHCTEpCTBA SKOHOMHYECKOTO pa3Butus PD http://www.economy.gov.ru

11. Odunmaneuelii callT denepanbHOTO areHTCTBA MO TEXHUYECKOMY pPETyIUPOBAHUIO U
metpostoruu http://protect.gost.ru/

12. Enunas 6a3a rocros P® - http://gostexpert.ru/

13. Pecypcei mo Ttepmoaunamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html

14. NndopmannonHo-mipaBoBas cuctema «l'apanTt» [DnekTpoHHBbIN pecypc| — Pexum nocrymna:
http://garant.ru/

15. DraexTpoHHO-0HOIHOTEUHAs cucTema «KoHcyapTanT crymenTay Www.studmedlib.ru

16. Hay4Ho-mH(pOpMAIIMOHHBIN MOPTAT MEMOpPaHbI 1 MEMOpAaHHBIE TEXHOJIOTHH WWW.memtech.ru.

17. UndopmaunonHo-ananutuyeckuit xxypnan « MEMBPAHBI»
http://www.chemnet.ru/rus/journals/membranes.

&

7. Mertoauyeckue yKazaHUsl JJsi OOYYalOIIMXCS IO OCBOCHHMIO JHCHMILIMHBI
(Mmonmy.as).
VYcrmemHoe OCBOEHUE NUCLUMIUIMHBL IPEAIONAraeT aKTUBHOE, TBOPYECKOE Y4acTHE
CTYJEHTA ITyTeM IJIAHOMEPHOM, MOBCEIHEBHOM pabOTHI.
Texymuii KOHTPOJIb 3HAHUI OCYIIECTBIIAETCS Ha KQXK/IOM JIEKIIMOHHOM H J1a00paTopHOM
3aHaTuu. Mtorosast popma KOHTPOJIS — 3a4€T U dK3aMEH.
OO0umue pekoMeHAAIUT
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http://www.chemnet.ru/rus/journals/membranes

W3yueHne AUCHUIUIMHBI CIelyeT HauuHaTh C MPOpabOTKU paboueil mporpaMmbl, 0coboe
BHUMaHMUE, yEJss LesIM U 3a7a4aM, CTPYKTYpE U COAEP KaHUIO Kypca.

MMmeercs 21neKTpoHHAs BEpCUs JEKLIMN 110 JAHHOW TUCLHUIIINHE.

OcHoBHOW (opMoii 00ydeHHs CTYIEHTOB SBIISETCS CaMOCTOsTEIbHas padoTa Hax
yueOHbIM MaTepuaoM. [Iporecc u3yueHus AUCUUIIIIMHBI COCTOUT U3 CIEAYIOLINX ITalOB:

1. IIpopabGoTka TEOpEeTHYECKOro MaTepuaja I0 PEKOMEHJOBAHHBIM YyUeOHMKaM H
KOHCIIEKTaM JIEKLIMH, IPEIOCTAaBIEHHBIX IPEI0aBaTEIEM B SJIEKTPOHHOM BU/IE.

2. BelnosiHeHNE caMOCTOATENbHBIX PadoT.

3. Cnaum K3aMeHa B YCTHOM WM TUCbMEHHOU (opMe (TI0 YCMOTPEHHUIO TPEnogaBaTeris).

CamocrosTenbHble paObOThl BBITOJIHAIOTCS KaX/IbIM CTYJEHTOM Ha OTIENbHBIX JHMCTKAX.
He nomyckaercs wucnoib3oBaHHE JIOOBIX CpPEACTB KOMMYHHKAIMM (HOYTOYKH, MOOHIIBHBIC
TenedOHBI C BBIXOJIOM B HHTEPHET U TIP.).

Opranuzanus caMOoCTOSITEIbHON PabOThI CTYACHTOB MPEIOIAraeT:

- 00s13aTesbHOE BBINOJIHEHUE pa3padOTaHHbIX MPENoJaBaTeIeM HHANBUYaIbHbIX 3aJaHUM;

- KOHCYJIbTallu¥ MPEIo1aBaTes;

- pabora Cc JONOJHUTEILHOM INTepaTypoil;

- OATOTOBKY JOKJIAaA0B U pedepaToB, Uil BBICTYIUIEHUS Ha CEMUHApax, Hay4YHBIX
KOH(epeHIUH, ydacTHe B KOHKypCax CTYy/I€HYECKOI0 O0IEeCTBa;

- BBIIOJIHEHUE TEKYUIUX JOMAIIHUX paloT.

C 1enblo KOHTPOJIS U MOATOTOBKH CTY/AEHTOB K M3yUEHHIO HOBOI TeMbl BHayaJle Kax /10
IIPAKTUYECKOIO 3aHATHSA IpernojaBaTesieM NPOBOAUTCA WHIAUBUAYAIbHBIA WIN (POHTAIbHBIN
YCTHBIA ONpOC IO BBINOJIHEHHBIM 3aJaHMsAM [peablaymed Tembl. Kpurepuum oueHku: —
NPaBUIBHOCTh OTBETA 110 COJCPKAHUIO 3a1aHUs (YIUTHIBACTCS KOJIMUYECTBO U XapaKTep OMMNOOK
IIPH OTBETE);

— TMIOJIHOTA ¥ TITyOMHA OTBeTa (YYUTHIBACTCS KOJIMUYECTBO YCBOCHHBIX (PAKTOB, IOHATHIA U T.I1.);
— CO3HATEJIbHOCTb OTBETA (YUUTHIBACTCS IOHMMAHUE U3JIaraéMoro Marepuaia);

— JIOTUKa  W3JIO)KEHUs  Marepuana  (yYUTBHIBA€TCS  yMEHHE  CTPOUTb  LIEJIOCTHBIH,
N0CJIeI0BATENbHBIN pacckas, IpaMOTHO MOJIb30BATHCS CIIEHUATBHON TEPMUHOIOTHEN);

— PpalMOHAILHOCTb MCIOJIb30BAaHHBIX MPHUEMOB M CIIOCOOOB PELLIEHUS MOCTABIECHHON yueOHOU
3agaun  (Y4MTBHIBAE€TCS YMEHHE HCIOJIb30BaTh Haubosiee mporpeccuBHble M 3((EeKTUBHBIE
CIOCOOBI JOCTHKEHHUS LIETH);

— CBOEBPEMEHHOCTb U 3()(EKTUBHOCTh HCIOJIb30BAHUS HATJIATHBIX MMOCOOMH M TEXHUYECKUX
CPEICTB TpHU OTBETe (YUUTHIBA€TCS TPAMOTHO M C TMOJB30M NPUMEHATh HATJSIHOCTh U
JIEMOHCTPAIIMOHHBII OMBIT IPH YCTHOM OTBETE);

— WCIOJIb30BaHUE JOMOJHUTEIHHOTO MaTepuaia (00s3aTeIbHOE YCIOBHE);

— palMOHAJIBLHOCTh HCIOJIb30BaHUSI BPEMEHH, OTBEIEHHOI'O Ha 3ajaHue (He opobpsercs
3aTSIHYTOCTh BBIITOJIHEHUS 3aJjaHUs, YCTHOTO OTBETa BO BPEMEHH, C YYETOM HHAMBHIYaJIbHBIX
0COOEHHOCTEH CTYJIEHTOB).

Pa3BepHyTBIli OTBET CTydeHTa [JOJDKEH NPEACTaBIATH COOON CBS3aHHOE, JIOTUYECKU
[OCJIEeI0BAaTEIbHOE COOOIIEHHE Ha 3a/laHHYI0 TeMy, IOKa3blBaThb €ro yMEHHE IPHUMEHATh
orpezeNieHus], MpaBuja B KOHKPETHBIX CIIydasix.

IIpn oueHke pemieHHs 3a4ad AHAIM3UPYETCSd IMOHUMAHUE CTYAEHTOM KOHKPETHOU
CUTyalluu, MPaBUJIbHOCTh NPUMEHEHHS HOPM CEMEWHOIo IpaBa, CHOCOOHOCTh OOOCHOBaHUS
BBIOPAHHOW TOYKH 3peHUs, INTyOnHa MPOpadOTKHU MPAaBONPUMEHUTEIBHOTO MaTepHraa.

Pedepar n npeseHtanus Ha 3aJaHHYIO TeMy BbINIOJIHAETCA B mporpamme Power Point.
[IpeseHTanust IOJKHA COCTOATH M3 5-8 CialiloB M COJEP)KaTh OCHOBHBIE OIPEIEIICHUS,
(bakTHYeCKUi WITIOCTPUPOBAHHBIN MaTepuall, BEIBOJBI U CIIMCOK MCTIOIb30BAHHBIX HCTOUYHUKOB.

Marepuan s pedepaTta HEOOXOIMMO MCKATh B KHHUrax, >KypHajJaX M HHTEPHET-
HMCTOYHHKAX, OMyOJMKOBAaHHBIX B MOCJIEIHKE 3 TOA.

Pecdepar, conpoBoxnaronuii mpe3eHTamuo, J0okeH 3aHuMaTh 7-10 MUHYT.

JlaGoparopHasi paboTa BBINOIHIETCS CTYJEHTOM B COCTaB€ TPYIIIbI, MOATPYMIbl HIN
UHIUBUYallbHO. Bce BBIYMCIEHMS, BKJIIOYas OLEHKY TOYHOCTH OSKCIIEPUMEHTA, )KeJaTelbHO
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IIPOBOAMTH BO BpeMsl 3aHATHS. [Ipy HEAOCTATOYHOM KOJIMUYECTBE BPEMEHU UX MOXHO BBIIIOJIHATh
B Yachl CaMOCTOSTEIbHOM paboTbl ¢ 00sA3aTeNbHBIM MPEACTABICHUEM PE3YJIbTAaTOB
IIPENnoAaBaTeso Ha MOCIEAYIOIIMX 3aHATUAX I KOHCYJIbTALUAX.

OdopmieHre 0T4ETOB JOIKHO MPOBOAUTHCS TOCIE OKOHYAaHUs paboThl B J1a00paToOpuu.
JIJ1s OArOTOBKY K 3alIUTE OTYETA CIEAYET IPOaHAIN3UPOBATh IKCIIEPUMEHTAIIbHBIE PE3YNbTATHI,
COMNOCTAaBUTh UX C U3BECTHBIMU TEOPETHUYECKUMU IOJOKEHUSAMH WIM CIPABOYHBIMHU JTAHHBIMH,
0000IIUTh Pe3ybTaThl MCCIEIOBAaHUI B BUJIE BBIBOJOB MO paboTe, MOArOTOBUTH OTBETHI HA
BOIPOCHI, IPUBOIMMbIE B METOJIMYECKUX YKa3aHUIX K BBIIOJTHEHHIO JabopaTopHbIX padort. [Tocne
3aBEpILEHUS BBITIOIHEHUS JIAOOPATOPHBIX pabOT MPOU3BOAUTCS UX 3aIUTA.

B ocBoeHun aMCHMIUIMHBI MHBAIUAAMU M JULUAMU C OIPAHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CIOCOOCTBYIOLIUM MHJMBUIYaTU3alliid O0y4EHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YyYalomUMCS HHBAJIHIOM WM JIMIOM C OrpaHUYEeHHBIMHU
BO3MOKHOCTSIMU 3/10POBBSI.

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3yeMbIX NPH OCYLECTBIEHUH
00pa3oBaTe/ILHOIO Mpolecca Mo JMCHUILINHE (MOYII0).

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH.
1.  Hcnonw3oBaHue claiii-Ipe3eHTAMN IPU IPOBEIECHUH JEKIIMOHHBIX 3aHATHH.
2.  Opranuzanusi B3auMOJCHCTBUSI C OOYYAIOUIMMHUCS TOCPEICTBOM DJIEKTPOHHON ITOYTHI
(mpoBepka TOMAIIHUX 3alaHUH U KOHCYJIbTUPOBAHUE TIOCPEICTBOM 3JIEKTPOHHOM MOYTHI).

8.2 [lepeuenb HE0OXOAUMOTO JUIIEH3MOHHOTO MPOTrPAMMHOI0 00ecneYeHusl.
Microsoft Word
Microsoft Office

3. IIporpamMmmHOe oOecrieueHue s CIIA0OBHISIITNX

N

9. MarepuanbHo-TexHU4eckass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJICHUS
00pa30BaTeILHOIO NMPOoIECcca Mo JUCHUILINHE (MOYJIIO0).

MaTepI/IaHBHO'TeXHI/I‘leCKOG obOecrieucHue JAUCIMITIIMHBI

Ne Bug pa6or
(MOmynsl) ¥ OCHAIIEHHOCTh

1. | JlekuuoHHble 3aHATUA | YueOHas ayAuTOpHsl JUIsl NPOBEAEHUS 3aHATUH JIEKIIMOHHOTO
THUIIA, OCHAIlIEHHAs KOMIIJIEKTOM yueOHOI U
CHelalIn3upoBaHHON Mebeu, JOCKOH-IKpaHOM YHUBEPCAIbHOM,
MO/IBECHBIM NPOEKTOPOM U HOYTOYKOM.

(aya. 101a, r. Kpacaogap, yn. CraBponosbckas, 149)

2. | JJaboparopubIe VYueOHast 1abopaTtopus KOJUIOUIHOW XMUMHUH, YKOMIUIEKTOBAaHHAs
3aHATUSA CHEeUaIN3UPOBAaHHON Meberblo, BBITSDKHOMN CUCTEMOM
BEHTWJISIIMM,  MEJOBOM  JOCKOW, CpEICTBAaMH  TOXXapHOU
0e30macHOCTH M OKa3aHWs TEpBOW METUIIMHCKOM MOMOIIH,
1a00paTOPHBIM 000PYIOBAaHUEM:

CxaHupyromui CHEeKTPOPOTOMETP Leki SS2109UV;
Cnekrpodoro-merp Leki SS2107; Mukpockonm ONTHYECKHI
Altami; Konnykromerp «Okcnept-002»; Becbl ananutuueckue
«Adventures Pro»; TypOunu-merp Hanna; Bucko3zumerp
Brookfield; Buckosumerp xamuwmuisipusiii  BIDK-2;  Becobl
naboparopHsbie; Becol TopcuonHbie; Memanka ¢ mogorpesom «lka
C-MAB HS7»; lleiikep naboparopusiii LS110; pH-metp Hanna
Hi221; Mynbstumetp; VCTOYHMK NHUTaHUS TOCTOSSHHOTO TOKa
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crabunusupoBanHbii  b5-49; KonayktomeTp mopTaTUBHBII
Hanna HI 9033; Hacoc nepucTanbTUYeCKUil MHOTOKaHAJbHBIN;
Hacoc  nepucranbTuueckuii  OgHOKaHaJIbHBIM LS 301;
Mynstutect UIII1-101-1; TTK.

(ayn.328c, r. Kpacnonap, yin. CtaBpomnonbckas, 149).

['pynnossie
(MHIUBHTYATIBHBIC)
KOHCYJIbTaIlHH

VYyeOHast ayTuTOpHs U1 IPOBEACHUS TPYIIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIBTALNMI, OCHAILIEHHAs! KOMIUIEKTOM
yueOHOU Mebenu, T0CKOM-3KpaHOM YHUBEPCAIbHOM,
MEPEHOCHBIM MTPOEKTOPOM, HOYTOYKOM U COOTBETCTBYIOIIUM
IPOrpaMMHBIM 00€CIIedeHUEM I JEMOHCTPALUY TPE3EHTALNH.
(ayn.328c, 101a, r. Kpacnomap, yi. CtaBpomnosibckas, 149)

Texkymuii  KOHTpOIIb,

Y4eOHast aymuTOopus Ui TPOBECHUS TEKYIIETO KOHTPOJIS U

MIPOMEXKYTOUHAS MIPOMEKYTOUHOM aTTECTallMi, OCHALIEHHAs] KOMILJIEKTOM
arTecTanus yueOHOU MeOelnu, T0CKOM-3KpaHOM YHUBEPCAIbHOM,
MEPEHOCHBIM MTPOEKTOPOM, HOYTOYKOM U COOTBETCTBYIOIINM
IPOrpaMMHBIM 00€CIIEYCHHEM IS IEMOHCTPAIIUY MTPE3EHTALNN.
(ayn. 328c, 101a, r. Kpacuonap, yn. CraBponosisckas, 149)
CamocrosiTenbHas [Tomemenuss ang  CcaMOCTOSITENIBHOW — pabOThl  CTY/EHTOB,
pabora OCHAIIICHHbIE Y4EOHOW MeOeNbl0 U KOMIBIOTEPHOU TEXHUKOH C

BO3MOXKHOCTBIO  HOJAKIIOUEeHHs K cetu "UHTepHer" wu
obecrieueHreM JIOCTynma B JJIEKTPOHHYIO HH(GOPMAIOHHO-
00pa30BaTeNbHYIO Cpey YHUBEPCUTETA.

(ayn. 101a, r. Kpacunonap, yn. CtaBponosnbckas, 149)
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