MunucrepcTBo 06pazoBanus 1 Hayku Poccuiickoit @enepanuu
@enepanbHOe rocyapcTBEHHOE OI0KeTHOE 00pa30BaTelIbHOE YUPEKACHHE
BBICIIIEr0 0Opa30BaHMs
«KybaHckuii rocy1apcTBEHHBI YHUBEPCUTET»
®akynbTeT XMMHUHU U BEICOKHX TEXHOJIOTHIA

A 'Kb o
K‘ﬁaﬁ‘ﬂé" ¥y
6y 108

og N wBepr,
&3 ‘,_wa i Yo,
V0

AHUS — [1EPBBIi
522 isanos A.T'.

2015 .

PABOYAS TIPOI'PAMMA JUCHUITJIMHBI
b1.B.12 CUCTEMBI 3AHIUTHI THAPOC®EPHI

Hanpasnenue noarorosku — 20.03.01 TexnochepHas 6e30macHOCTb

Hamnpasnennocts (nmpoduins) — be3onacHOCTh TEXHOIOTHYECKHUX MPOLIECCOB U
MPOU3BOICTB

Hporpamma IMOATOTOBKH - aKaaAC€MHU4YeCKasi

®opma o0yyeHus - ouHas

KBanudukanus (cTeneHb) BEITYCKHHKA - OaKaiaBp

Kpacnonap 2015




PaGouas mporpamma mucuumiuebl B1.B.12 «Cucremsl 3ammursl ruppocdepbn
COCTaBJIeHa B COOTBETCTBUH ¢ DeiepabHbIM roCyAapCTBEHHBIM 00pa3oBaTeIbHbIM
CTaHZapTOM BhICIIero o6pa3oBaHus MO HampasieHuio mnoaroroBku 20.03.01
TexnoctpepHas O6e3omacHocTh, npoduns — bBe30macHOCTh TEXHOMOTHYECKUX
IPOIECCOB M IPOU3BOJICTB.

ITporpammy coctaBun(u):

[Ipodeccop kadenps! GpU3MIECKONH XUMHUH, ;
I-p XMM.HayK, mpodeccop, [Tucemenckas H.JI. '@ ;

Crapumuii npenofaBatens Kapeaps! GuU3nuecKkoit XuMHH, %/

KaHJ.XxuM.HayK, Ko3maii A.D.
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Pa6oyvas mporpaMma yTBepkieHa Ha 3aceflaHiu Kadenps! (pa3paboTunka)
¢busnueckoit xumuu nporokos Ne 12 ot «27» mapra 2015 r.

3asenyromuii kadenpoit hpusnIecKoit XUMHUH M
- Y o
I-p XUM. HayK, mpodeccop 3abomorkuii B.W. =4

7

Pa6oyas mporpamma o6cyx/ieHa Ha 3aceilaHuu Kadeapsl (BBITyCKaroIeit)
¢busnyeckoit xumuu nporokos Ne 12 ot «27» mapra 2015 r.

3aBenyromuit kadenapoit pusnUEcKoit XUMUK
I-p XUM. HayK, npodeccop 3abonomkuit B.W. //?ﬂ”g ~

PaGouas mporpamMma o6CysxieHa Ha 3aceiaHuu Kadeaps! (BhITycKaroLIei)
o0meii, HeopraHUYeCKOH XUMHUH U MHPOPMallHOHHO-BEIYHCITUTETBHBIX
TEXHOJIOTUH B XUMHHU

npotokon Ne 13 «08» anpens 2015 r.
3aBenyromuit kadenpoii obmei,
Heopranuyeckoit xumun u UBT B xumuu
I-p XuM. Hayk, npodeccop bykos H.H

AR
VYTBepxkeHa Ha 3acelaHuH y4eOHO-MEeTOJUYECKOH KOMUCCUH (aKyIbTeTa XUMUH
U BBICOKHX TEXHOJIOTHH MpoTokos Ne 5 oT «28» anpens 2015 r.

[Mpencenarens YMK daxynsreta
NOLeHT, kKaH. xum. Hayk Cropoxenko T.IT. —

Perien3eHTHI:
N.IO. Kazos, pykoBogutens ananmutudeckoit naboparopuu OO0 «Dup-Jlab»

M.E. Cokomnos, Pykosogurens HOL] "JICCH"-LIKIT ®I'BOY BO «Ky6I'Y»,
KaH/.XAM.HayK




1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEHUN TUCHUIIUHDI.

Henp yueOnoii qucuurumnel b1.B.12 «CucteMsl 3anuThsl ruipochepb» SABIsSETCS
dbopMupOBaHUE y CTYIEHTOB LIEIOCTHOTO MPEJCTABICHUS O CUCTEMaX 3allluThl TUApPocdepsl OT
TEXHOTEHHBIX BEIOPOCOB TOKCHYHBIX BEIIECTB.

1.2 3agaun AUCHMUILINHEL,

- TOKa3aTb KCTOPUIO pPa3BUTHS U  KIACCU(PUKALMIO TEXHUYECKHX YCTPOMHCTB,
MpeIHa3HAYCHHBIX [T 3alUThI THAPOC(Ephl OT BPEIHBIX U HECBONCTBEHHBIX MPUPOJIE BEILIECTB;
J1aTh TEOPETUYECKUE OCHOBBI ITPOLIECCOB, UCIIOJIb3YEMBIX B CUCTEMAX 3aILUTHI;

- IPOAEMOHCTPUPOBATh Hauboyiee TUIMUYHBIE KOHCTPYKIIMOHHBIE PEHICHHS YCTPOMCTB,
anmapaToB M YCTaHOBOK, IPUMEHSIEMbIX B OBITY M IPOMBIIUIEHHOCTH JUISI OYUCTKH MPHUPOTHBIX U
CTOYHBIX BOJI;

- O3HAKOMMTbH C MPUHIUIIAMH MaTEMaTHUYECKOI0 MOJEIUPOBAHUS, JIEKALUIUMU B OCHOBE
WHXEHEPHBIX PacyeTOB MPOLIECCOB OUUCTKH U pa3ziefieHus BEIIECTB B BOAHOU CpeIe;

- MIOKa3aTh CTYJCHTaM BO3MOXXHOCTH COBPEMEHHBIX CPEACTB 3aIIUTHI THIPOCHEPHl U HX
MPEUMYIIECTBA MO CPABHEHUIO C UICTOPUUECKU CIOKHUBIIMMHUCS METO/IaMU;

- MMPOAHAIM3UPOBATH TOCTOMHCTBA M HEJIOCTATKH CHUCTEM 3alIUTHI TUAPOCHEPHI C TOUKU
3peHus pecypcocOepekeHUs U IKOJIOTUYECKOM 11e11eco00pa3HOCTH;

- IPUBUTH TIEPBUYHBIC HABBIKM MH)KEHEPHBIX PACYETOB M MPOTHO3HPOBAHUS PE3YIHTATOB
paboThl OTIENBbHBIX YCTPONCTB M CIOXKHBIX TEXHOJIOTMYECKUX CXEM, MPEAHA3HAUYEHHBIX IS
NPEOTBPALICHNS BPEIHBIX BHIOPOCOB B rHAPOCHEpY.

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Jucuumnuna b1.B.12 «CucteMsl 3auuThl rufipocepb» OTHOCUTCS K BApUaTUBHOM 4acTu
brnoka 1 "Qucummnuael (Momxynu)" ydeOHOro miaHa HampasieHus noarotoku 20.03.01
TexHnocdepnas Oe3onacHOCTb. V3ydeHHIO MaHHOW JUCHUIUIMHBI TPEIIIECTBYET OCBOEHHUE
crenytonmx auciumuinH:  «Hoocdepa B COBpeMEHHBIX KOHILEMIHUSAX —E€CTECTBO3HAHUSY,
«Teoperndyeckue OCHOBBI DKO3aUIUTHBIX IporeccoB». llocneayromumu auCHMIIIMHAMUA
aBisAtoTCA: «CHCTeMbl 3aluThl U peabuiurtanuu jautocdeps», «llponeccsl u  anmapars
BOJIOTIOATOTOBKH B TEXHOC(]EpE».

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbLHOH NPOrPaMMBblI.

N3yuenne panHOW y4ueOHOW JMCIHMIUIMHBI HAMpaBlieHO Ha (OPMHUPOBAHHE Y
oOyyaromuxcst Ha (OpMHUPOBAHUE CIETYIOIUX OOIIEKYIbTYPHBIX, 00IENpOoPecCHOHANBHBIX U
npodeccuonanbubix komnerenuuii: OK-7, OIIK-1, T1K-15.

No HNunexc Conepxanue B pesynbrarte n3yueHus: yaeOHON AUCIUTIIHHBI

o KOMIICT KOMIICTCHIINU 06yqafonmeca JOJI?KHBI

"7 | ennmm | (WM e€ 4acTH) 3HATH YMeTh BJIA1eTh

1. OK-7 BJIaJICHUEM OCHOBBI paccMmaTtpuBaTh B | CIOCOOHOCTHIO
KYJbTYpOil 0e30IMacHOCTH Ka4yecTBe OIICHKU CHUTYalluu
0€30MacHOCTH U | KU3HEACSITENbH | IPUOPUTETOB B | B COBOKYITHOCTH C
PHUCK- OCTH W OXPpaHbI | )KU3HU 1 | BOBMOXHBIMU
OPUEHTHPOBAHH | OKpYXarolen JeATeIIbHOCTH pUcCKamMu
BIM cpennl BOIIPOCEI
MBIIIICHUEM, 0e30IMacHOCTH
mpu  KOTOPOM
BOIIPOCHI
0C30ITacHOCTH |
COXpaHEHUs
OKpYKaroIeun




e Nunexc Conepxanue B pesynbrare uzyueHust yaeOHON AUCHUTIIHHBI

[y, | KOMIIET |  KOMIETEHIH 00y4aroImuecst TOJHKHBI

eHIu | (Ui e€ yacTu) 3HATh yMeTh BJ1aj1eTh
cpezsl
paccMaTpuBaroT
Cci B KadecTBe
BAYKHEUILINX
IPUOPUTETOB B
KU3ZHU u
JeSITeTIbHOCTH

2. OIIK-1 | cnocoOGHOCTRIO | XapaKTEpUCTUKU | HA OCHOBE MOHHUMaHHUEM
YUUTHIBATh pa3IMYHbIX ¢buzuko- cieuu(uKy U
COBpPEMEHHBIE THUIIOB XUMHYECKHUX MeXaHu3Ma
TEH/ICHIINH HUCTOYHHUKOB MPEICTABICHUNA O | TOKCHYHOTO
pa3BUTHUA XUMHUYECKUX U | CTPOCHUU JeCcTBUS Ha
TEXHUKHU U WHBIX aTMocQepsl U ’KHBOE BEIIECTBO
TEXHOJIOTH1 B 3arpsi3HEHU; ruapocdepsi, OpPraHHU3MOB
obmactu MIPUHIUITBI 1 OTJINYATh MPUOPUTETHBIX
obecrnieueHus METO/IbI IPUPOJIHBIE U 3arpsi3HUTENEH B
TeXHOC(QEpHOH | MACHTHU(PHUKAINK | aHTPOIIOTEHHBIE | aTMOC(EPHOM
0€30MacHOCTH, | XUMHYECKUX UCTOYHUKU; BO3/yXE€,
WU3MEPUTEIIBHON | UCTOUHHUKOB (dbopmyipoBath | BojoeMax(BOJIOTO
u 3arpsi3HEHUI OCHOBHBIE Kax) u
BBIYUCIIUTENILHO | Pa3TUIHBIX HIOHSATHS, METOBI | OMOTEOIeH03aX
i TEXHUKH, TUIIOB, a TAKXKE | U TEPMHUHBI
UHPOPMALIMOHH | IPYTUX 9KOJIOTUHU
BIX TEXHOJIOTUH | UCTOYHUKOB TEXHOT'eHe3a
B CBOEH HETaTUBHBIX
npodeccuoHans | BO3IEHCTBUI HA
HOM KOMITOHEHTBI
JeSITeIbHOCTH IPUPOHOMN

Cpenpl.

4. [1K-15 | cnocoOHOCTBIO | CIOCOOBI o0OpabarbIBaTh HaBbIKaMU
IPOBOJIUTH W3MEPEHUs U MOJTyYeHHBIE ONITUMH3AIAN
U3MEpEeHus OLIEHKU YpPOBHEH | pe3ynbTarsl, HEO0XOUMBIX
YPOBHEMU ONACHOCTEN B paccuuTarb JNEUCTBUH 110
OIacHOCTEH B cpene Harpy3ku UACHTU(DUKAITIH
cpene oOuTaHusA, XUMHAYECKHX Pa3INYHBIX THIIOB
oOuTaHus, paccuMThIBaTh UCTOYHUKOB B HIPUPOJHBIX U
00pabaThIBaTh XUMHAYECKYIO HKOCHUCTEMAX; TEXHOTEHHBIX
MOJIyYEeHHBIE HarpysKky KOJIMYECTBEHHO MCTOYHHUKOB Ha
pe3yJIbTaThI, HCTOYHHUKOB B paccumTath u npuMepe
COCTaBJISATh HKOCHUCTEMAX. OLIEHUTH I10 XUMUYECKUX
MIPOTHO3BI 0azaM JaHHBIX 3arpsi3HECHUI,
BO3MOXHOT'O U3MepeHui OLIEHUTD
pa3BUTHS apaMeTpoB OTTaCHOCTH
CUTYaIlH PUPOHOMN XUMUYECKUX

Cpembl THIT WCTOYHUKOB B
XUMHUYECKOTO HKOCHUCTEMAX
VCTOYHHKA

2. CTpyKkTypa H coep:kaHue TUCHUTITUHBI.




2.1 PacnipeaesieHre TPyA0EMKOCTH AUCHHUILIMHBI IO BUAaM padoT.
O6mmast TpyI0€MKOCTh TUCHIUTIIMHBI cocTaBisieT S 3a4.ei. (180 vaca), ux pacnpenencHue
10 BUJaM paboOT NPEACTABICHO B TaOJIHIIE

Bun yuebHol paboTbl Bcero CemecTpbl! (4achl)
4acoB 7
KonTakTHasi paboTa, B TOM 4ncJie:
AyaUTOpHBIE 3aHATHS (BCEro): 90 90
3aHsTHS JTEKIMOHHOTO THIIA 36 36
JlaGopaTopHble 3aHATHS 54 54

3aHATHS CEMUHAPCKOTO TUIIA (CEMUHAPBI,
IIPAKTUYECKHUE 3aHSITHSI)
HNuas koHTaKTHasi padora:

KonTtpons camocrositrensaoit pabotsl (KCP) 8 8
[Tpomexxyrounas arrecramus (MIKP) 0,2 0,2
CamocTosiTeIbHAsi paboTa, B TOM YHce:
ITpopaboTka yuebHOro (TeopeTuyecKkoro) MaTepuana 27 27
[ToaroroBka K yCTHOMY OIpPOCY, MOATOTOBKA pedepaTroB 27 27
[ToaroroBka K TEKyIemMy KOHTPOJIO 27,8 27,8
KoHTpoJib:
IToaroroBka Kk sK3aMeHy - -
OO0mast Tpy10eMKOCTh yac. 180 180
B TOM 4YHCJie KOHTAKTHAs 08,2 08,2
padora
3a4. el 5 B)

2.2 CTpyKTYypa AMCUMUILJIMHBI:
Pacripenenenne BuI0B y4eOHOM paOOThI M UX TPYJOSMKOCTH IO pa3jiesiaM AUCIHILTAHBL.
Pa3nensl qucuuniuuHel, u3ydaeMele B 7 cemectpe (011 cmydenmos ODPO)

KomngecTtBo yacos
Bneayn
Ne HanmenoBanue paszznenos Bceer AyuTOpHas nropra
pabota s
© paborta
J | II3 JIP CPC
1 2 3 4 5 6 7
1 Crpaterusi U TakTHKa 3alIUTHI TUAPOCHEPHI, OUNCTKA 19| 4 5 9
CTOYHBIX BOJI
5 OuncTKa CTOYHBIX BOJ OT KPYMHOIUCTIEPCHBIX 19| 4 5 9
nprMeceld METOJaMH TPOTIC)KUBAHUS U CEIMMCHTAITUN
3. |®moranoHHBIE METOIEI 19 | 4 6 9
4.  |OunpTpoBaHUE 19 | 4 6 9
5. | Xumuueckue MeTobl MepepaboTKU CTOYHBIX BOJI 19 4 6 9
6. |[Ipomecc koarymsimu 19 4 6 9
7 TepMUYecKUe METOIBI OYUCTKU CTOYHBIX H 19 | 4 5 9
PUPOJIHBIX BOJ
8.  |DneKTpOoXMMHUYECKHE METOIBI 19 | 4 6 9
9. |CopbunoHHBIE U HOHOOOMEHHBIE METOJIBI 19.8| 4 6 9,8
HToro 1o IUCHUILINHE: 36 54 81,8

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3ansaTus / cemuHapsl, JIP — maGopaTtopHble
saasaTusi, CPC — camocrositenpHas paboTta CTyieHTa



2.3 Conep:xaHue pa3ieioB IMCUUILIHHBI:
2.3.1 3aHATHA JEeKIHOHHOr0 THIIA.

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

1. |Crparerus u duznyeckue M XUMHUYECKHE CBOMCTBA BOJBL|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. [IpuHImnsI
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. CrecHEHHOE OCaXKJcHUE.

CeIMMEHTAINH ArnmaparypHoe oQOpMIIEHHE CEIUMEHTAIIMOHHBIX
MeronoB. CwuTa, TECKOJOBKH. MHOTOSpPYCHBIE
TUAPOUUKIOHBL.  [loJOYHBIE ~ OTCTOMHUKM |
ocBeTiUTeNH. Peanuzamnus mpoeccoB OTCTauBaHUs
U OCBeTIeHHS Ha  mpakThke. OTKpHITHIE
TUJIPOIUKIIOHBI. Hanopubie TUIPOLIMKIIOHBI.
CenMMeHTAIIMOHHBIE 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 YCJIOBUSAX €CTECTBEHHOW U BBIHYKJIEHHOU
KOHBEKIIMM pacTBopa. OOiacTu mpuMEHEHUS
(bnotanioHHON TexHHUKU. DoTanus: HarmopHas,
IMHEBMaTHYECKasl, MeHHas, XHMUYECKas,
BUOpaImoHHas, AIEKTPOQIIOTAITHS.
HedremoBymky ropu3oHTaAIBHOTO U paandaIbHOTO
tuma. dnoranus ¢ TPUMEHEHUEM TapalIeTbHBIX

MJIACTHH. I'paBuTanmonHas dbmoTarus.
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 puiabTpoBanus. [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. OUIBTPYIOLINE MAaTEPUAIIBI.
Knaccel punabTpoB: MUKPODUIBTPHI, 3ePHUCTHIC
(GWIBTPBI, MEAJICHHBIE (PUITBTPBI, CKOPOCTHBIE
(GWIBTPHI, HATIOPHBIE, Oe3HAIOPHBIE (QUITBTPHI.
@uUIbTPHI-CENapaToOpsl ¢ NEHONOJINYPUTAHOBOU
3arpy3Kkoil. OCHOBHBIE HEIOCTATKU BCEX (HIBTPOB
U IIyTU PEUICHNs] BOSHUKAIOIINX IPOOIIEM.
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
HEUTPATU3YIONHE MaTePHUAIbl; 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 BOJ, COACPIKAIIUX HOHBI
TSIKCIIBIX METAJIJIOB. HpeI/IMYIHGCTBa 1 HEOOCTATKU
XAMHYECKUX METOI0B. VX anmaparypHoe
odopmIieHuE.

CamocrosTenpHas
pabora,

YcrHbIit onpoc

IIpouecc
KoaryJjsnuu

TeopeTnyeckre OCHOBBI METOA KOAryJISILUH.
Bo3HHKHOBEHHE KOJJIOUAHBIX YaCTHUL] 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 QIoKyISTHTHI.
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), BRIMOPAXKUBAKOIIUE (BaKyyMHBIE 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 METOI0B: POCTas IIEPErOHKa,
(dpaxkuoHHas neperonka. @akTopsbl, BIUSAIOLINE
Ha KOMIUIEKTALIUIO TEPMUUECKON CHCTEMBbI
BOJIOTIOJITOTOBKH Ha KOHKPETHBIX MTPOU3BOACTBAX.
[Tpuémsbr noBeimeHus 3¢ (HEKTUBHOCTH
TEPMHUECKUX METOJI0B (METOJI CXKAaTUs 1apa,
MOCIIE0BATEIHHOE PACIIONIOKEHHUE KaMep).

YeTHbII onpoc

CaMocTrosTenbHas
paborta

DIJIEKTPOXUMHUYECKHUE
METOJIbI

Teopernueckrie OCHOBBI JIEKTPOXUMUYECKUX
METO/I0B YAAJIEHHS MEJIKOJUCIIEPCHBIX IPUMECEH,
o0e33apaKuBaHusl, yMAT4eHUs U 00€3BPEIKUBAHUS
BOJIbl. XUMUYECKUN U 3IEKTPOXUMHAYECKUI
npoliecc: cxoAcTBa U paznuuud. [Iporeccs 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
OTPABIICHUEM 3JIEKTPOIOB. DIEKTPOXUMUYECKHE
YMSTUUTENU. DACKTPODIOTAIHS.
DKTPOXUMUYECKAS U DNIEKTPUUYECKAS KOATYIISIIIHSL.
OnekTpokpucrammzanus. [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 (YMATUYEHUE, yajIeHue KapOOHATOB,
obecconuBanue). MoHOOOMEHHbIE MaTepHalIbL:
OpraHUYEeCKHEe, HEOPTaHUIECKHE,
KaTHOHOOOMEHHBIE, aHHOHOOOMEHHBIE.
ArnmnaparypHoe oopmIiieHHE TPOIIECCOB HOHHOTO

YcrHBIM onpoc,
TBopueckoe
3aJlaHue,
CamocrosTenbHas
pabota




oOmeHa. Pereneparisi HOHOOOMEHHBIX
MatepHuanoB. MeMOpaHHbIE TEXHOJIOTHH
nepepadOTKU CTOYHBIX BOJ (Kiaccu(uranus
METOJI0B, MEXaHU3MBI IIEPEHOCA Uepe3 MeMOpaHy,
ABOKYIIUEC CUJIBI U TCOPECTUUCCKOC OIMMCAHUC
npoueccoB). KomOMHMpOBaHHbBIE METOBI
nepepadOTKU CTOYHBIX BOJ.

2.3.2 3aHATHSA CEMUHAPCKOI'0 THIA.
He npenycMoTpeHs! y4eOHBIM IIIaHOM

2.3.3 JlabopaTopHbIe 3aHSITHS.

Ne HaumenoBanue 1abopaTopHbBIX paboT Popwma Teky1uero
KOHTPOJIA

1 2 3

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

2 | CHIDKEeHHE MYTHOCTH BOJbl METOJIOM YIIbTpaduIbTpaIiu 3amura JIP

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

4 | JIMCTHILISIUS B CACTEMaX OYHUCTKH BOIbI 3amura JIP

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

6 | AICOpPOIMOHHBIN METOJ yIAJICHHS OPraHUICCKUX IPUMeEce U3 3amura JIP
BOJHBIX PACTBOPOB

7 | CenekTUBHOE U3BIICUECHUS NOHOB TSIKEJBIX METAJJIOB M3 BOJIHBIX 3amura JIP
pacTBOPOB METOZOM HOHHOT'O OOMEHa

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBble paboTbl He IPEYCMOTPEHbI YU€OHBIM MJIAHOM

2.4 IlepedyeHb y4eOHO-METOAUYECKOI0 o0ecneYeHHsl I CAMOCTOSTEIbHON PadoThI
o0y4yaommxcs M0 AMCHUILIAHE (MOLYJII0)
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Ne Bun CPC BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI

1 2 3

1 |Ilpopaborka |bynbikuna T.A. Ilponeccsl u anmaparsl 3amuThl Tugpocdepst [Tekct]:
yueOHOro yuebHoe mocobue ans cryaeHtoB By3oB / T. A. byasikuna, C. T.
(Treopernuecko |EmenbsnoB. - M.: Akanemus, 2010. - 287 c.
ro) matepuana |Beromkun, A.I'. MHxeHepHas 3amuTa BOXHOW cpelbl [DIEKTPOHHBIH

2 |ITogroroska k |pecypc] : yue6. mocodue — DnektpoH. naH. — Cankrt-IlerepOypr : Jlans,
YCTHOMY 2014. — 416 c. — Pexxum nmocryna: https://e.lanbook.com/book/49467.
o1pocy MeTtoauueckue yKa3aHus 10 OpraHru3aluyd CaMOCTOSATEIbHON padOoTHI.

3 |IogroroBka k |MeTOAMYECKHE YKa3aHUs K BBITIOJIHEHHUIO J1JaOOPaTOPHBIX paboT.
TEKYIIEMY Metoauueckie yka3zaHUs [0 HaNUCaHHUIO pedepaToB. YTBEP:KICHBI
KOHTPOJIIO kadenpoii puzmueckoit xumuu, mporokon Ne 17 or 11.05.2017 r

Meroandeckue yka3aHUs K BBINOJTHEHUIO J1abOpaTopHBIX paboT 1o
JUCLUIUIMHE. YTBEPXKACHbI Kadenpod (HU3NYECKON XUMHM, MPOTOKOI
Ne 10 ot 13.03.2018 .

Mertoanyeckne peKOMEHJAMM K  OpraHu3allid  ayAUTOPHOH U
BHEAYJIMTOPHOM (CaMOCTOSITENIbHON) pabOThl CTYJEHTOB: METOAMYECKHE



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

ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B., becmranmos, H.B.
Jloza. — Kpacnonap: Kybanckuii roc. yH-T, 2018. 89 ¢

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroImUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS HHPOPMAIUH:

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. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

st popmupoBaHus POPECCHOHATIBHBIX KOMIIETEHIIMI B TPOIECCE OCBOCHHUS Kypca
UCTIONIB3YETCS TEXHOJIOTHS MPO(ECCHOHATFHO-PAa3BUBAIOIIETO O0YUYCHHUs, TPEAYCMaTPHBAIOIIAS
HE TOJBKO IIepeadyy TEOPETUYECKOr0 Marepuaia, HO M CTUMYJIMPOBAaHUE U pPa3BHTHE
IPOJAYKTUBHBIX IMO3HABATEIbHBIX JEUCTBUN CTYJEHTOB (HAa OCHOBE IICHXOJIOTO-TIEAarorn4ecKon
TEOPHH MOITAITHOTO (POPMHUPOBAHUST YMCTBCHHBIX JICUCTBUI).

Cemectp | Bun 3anstus Hcnonb3yemble MHTEpPAKTHBHBIC KonnyectBo
(JI, TP, JIP) 00pa3oBarTebHbIC TEXHOJIOTUH 4acoB
7 JIP Pabota B manbIx rpynmnax 9
KomnnextuBHOE 00CyX)AeHUE PE3YITATOB 10
3anuTa npeyioKeHHbBIX PeleHui 9
Wroro: 28

JInsi MHBAIMZIOB W JIMII C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI PEATU3YIOTCS
WHAUBUAYyallbHbIE  00pa3oBaTelbHBIE  TEXHOJIOTUH, KOTOpbIE TO3BOJSIOT  IMOJHOCTHIO
WHIUBUIYAJIU3UPOBATh COJIEPKAHUE, METOABl U TEMIbl Y4eOHOW NEATeIbHOCTH HHBAIHJA,
BHOCHTH BOBpeMsi HEOOXOIMMbIE KOPPEKIINU KaK B JEATEIbHOCTh CTYACHTAa-UHBAIH/IA, TaK U B
JesTeNIbHOCTh Ipernoaasarens. [IpeqycMoTpena opranusanys KOHCYJIbTalUi ¢ UCIIOJIb30BAHUEM
ANEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYIIEro KOHTPOJISl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTalmu.
4.1 ®oHA OLEHOYHBIX CPeICTB A5 MPOBEAeHNUs TeKYILero KOHTPOJIA.

Bonpocsl 1ys ycTHOro ompoca/temsl pedeparoB mo teme «CTparerusi M TaKTHKa
3alUThI rm]poccl)epbl, OYMCTKA CTOYHBIX BOI»

1. Kakue ocHOBHBIE XapaKTEpPUCTUKU KauecTBa BOJBI BBl 3HaeTe?

2. Kakwue oTpaciii MpOMBIIIICHHOCTH SBJISIOTCS HanOoJIee OMMaCHBIMU JIJIS TUAPOChephI?

3. IlpuBeaure knaccupuKaIys BEIIECTB — 3arpsA3HUTENCH BOABI M METO/bl UX W3BIICUECHUS
(o ¢a30BOMY COCTOSTHUIO M XUMUYECKOMY COCTaBY).

4. PacckaxxuTe 0 0€30TXOJHBIX U pecypcocOeperaromux TEXHOIOTHIX UCTI0Ib30BaHUS BOIbI
B TexHOchepe.

Ilepeuenv komnemenyuit, npogepsaemvix oyeHouHvimu 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
KPYIHOJHUCIIEPCHBIX YAaCTHUI] B YCIOBUAX €CTECTBEHHOM 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 ONPEAEICHUsS CKOPOCTH OCAaXJEHHUs 4YacTul, (opma
KOTOPBIX OTIMYAETCS OT CHEepPUUECKO?

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

5. Ilouemy 1oJI04YHbIE OTCTOMHUKH SKOHOMHYHEE OTCTOMHUKOB JPYTUX TUIIOB?

Ipumep 3agaun no teme «OUYMCTKA CTOYHBIX BOJA OT KPYNMHOAUCHEPCHBIX NMpuMecei
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. 'my6uHa oTcToiinnka B cocraBnseT 5 MeTpOB, MIOMAab HOBEPXHOCTH —
200 M. B KakoM U3 pe3epByapoB OCaXIeHHE UIET OBICTPEe, ecili 00beMHAs CKOPOCTh MPOKAYKH
BOJIBI OJIMHAKOBA 1 paBHa 20 M>/uac?

Ilepeuenv Kkomnemenyuil, nposepaemvlx oyenounvimu cpeocmeamu: OK-7, OIIK-1, ITK-
15

Bomnpocek! 17151 yCTHOTO ONPOca U CaMOCTOSITEIbHOI PadoThl Mo TeMe «DJIOTAIIMOHHBIE
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, WCIOJB3yeMble Ul OTHENEHHS HE(PTENpOIYKTOB M YKHPOB OT
OYMIIIEHHOHN BOJBI BO (hjioTaTopax.

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

Bonpocsl /151 ycTHOT0 onpoca no teme «®WibTpoBaHHe»

1. KakoBbI MEXaHU3MBbI U3BJICUCHHS JUCTIEPCHBIX YaCTHII B Mporiecce GUIbTpoBaHUs?
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 mpousBoauTcs nporecc perenepanuu GuibTpoB?

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 OKHCIHMTEIHbHO-BOCCTAHOBHUTEIBHBIE METOJBI  00E3BPEIKUBAHUS 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! aJst yerHoro onpoca no teme «Ilpouecc koaryasium»

1. Tlepeuncnure cTaguu Mporecca KoaryJsium.

2. Kakue (akTopbl onpeaessitoT CKOpoCTh KOAryJsiuu?

3. Kakue xuMu4eckue KoaryJisHThI Bbl 3HaeTe? Kak mpou3BoauTCs pacyeT 103 KoaryJissHToB?
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4. MexaHu3Mm Bo3JeicTBus QIIOKYIIHTOB. Heoprannyeckue u opraHnueckue (GpaoKymsHTHL.
5. Kakue nytu uHTeHCUGUKALMK IPOLiEcca KOArYJISILIMKA Bbl MOKETE Ha3BaTh?

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

1. Kakue MeTObl OUUCTKH CTOYHBIX BOJ OTHOCSATCS K TEPMUUECKUM?

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 1151 «0JHMI-0MIPOCcay M0 TeMe «DJIeKTPOXUMUYeCKHe MeTOAbD)

1. Kak BBITISAIUT NPUHIMIHAIBHAS CXeMa YJICKTPOXUMHYCCKON STYCHKH?

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 AJIEKTPOXUMUYECKUX METOJOB 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. Kakwue Tunbsl HOHOOOMEHHBIX MaTEpPHUAaIoOB 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 TEXHOJIOTHIM MEepepadbOTKU CTOYHBIX BOJ?

Ilepeuenvy komnemenyuil, npogepaemuvix oyenounvimu cpeocmeamu: OK-17, 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 COJEpPXKAT CJIEJOBbIE KOJMYECTBA HE(TENPOAYKTOB, COJHM TSDKENBIX METaUIOB
(xonnenTpanus 50 Mr/am®) ¥ maToOreHHbIe GaKTEPHH.

Ilepeuens komnemenyuil, npogepaemuvix oyeHounvim cpeocmeom: ITK-15

Kpurepun onenuBanus pedeparon
OneHka «OTJMYHO» — BBINIOJHEHBl BCe TpPeOOBAaHUS K HAMMCAHUIO M 3aluTe pedeparta:
o0o3HaueHa npobsieMa U 00OOCHOBaHA €€ AaKTYaJbHOCTb, C/AETIAaH KPAaTKUIl aHaIM3 pa3IUYHBIX
TOYEK 3PEHHS Ha paccMaTpUBaeMyro NMpoOJjeMy U JIOTMYHO H3JI0kKEHa COOCTBEHHAs MO3ULIUA,
c(OpMyYIMpPOBaHbl BBIBOJBI, TEMa pPACKpBITA IOJHOCTBIO, BBbLIEpXKaH OO0BEM, COOIIOACHBI
TpeOoBaHUS K BHEIIHEMY O(GOpPMIIEHMIO, JAaHbl IMPaBWJIbHBIE OTBETHl Ha JIOMOJIHUTEIbHBIE
BOIIPOCBI.
OuneHka «X0po110» — OCHOBHBIE TPeOOBAaHUA K pedepaTy U ero 3ailuTe BHIIOTHEHBI, HO IPU 3TOM
JONYIIEHbl HEAO0YEThl. B 4acTHOCTHM, HMEIOTCS HETOYHOCTH B H3JI0KEHWU MaTepuaa;
OTCYTCTBYET JIOTHYECKasi TMOCJEeI0BaTEIbHOCTh B CYKIEHUSIX; HE BBIAEpKaH 00beM pedeparta;
UMEIOTCA YIYIEHHUS B 0)OPMIIEHUH; Ha JIOTIOJIHUTEIbHBIE BOIPOCHI IIPH 3aIIUTE JTaHbI HETTOJTHbIE
OTBETHI.
OuneHka «ya0BJIETBOPUTEIBHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHS OT TpeOOBaHUM K
pedepupoBanuio. B yacTHOCTH, Tema OCBelleHa JIMIIb YaCTUYHO; JOMYIIEHbl (haKTHUeCKue
OLIMOKH B CoOJiepaHUU pedepara MU MPU OTBETE€ Ha JIOMOJHUTENIbHBIE BOIPOCHI; BO BpeMs
3alUTHl OTCYTCTBYET BBIBO/I.
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OuneHka «HeyA0BJIEeTBOPUTEIBLHO» — TeMa pedepaTa He pacKpbITa, OOHAPYKUBAECTCS
CYIIECTBEHHOE HETIOHUMAaHUE MPOOIIEMBI.
Kpurepun 1udpepennupoannoi oneHku pedepara

Kpurepuu onenkn MakcumasbHas OIIeHKa B 0ajuiax
JIoru4HOCTH NU3JI0XKEHUS 3
PackpbiTre TemMbl 3
Hcnonbs3oBanue mupoko HHPOPMAIIMOHHON 0a3bl 3
Hannune coOCTBEHHBIX BEIBOJOB, 0000IICHHIHA, 3

KPUTHUYECKOTI'O aHAJIM3a
Co0uttoIeHue MPaBUJ [IUTHPOBAHHMS
ITpaBmIbHOCTH OhOPMIICHHUS
Hroro: 15

13-15 6a110B — OTIAUYHO

10-12 6aymoB — XOpoOIIIO

8-9 GamoB - yIOBJIETBOPUTEIHHO

0 6ayuIOB — HEYAOBIETBOPUTEIBHO

N

-

Kpurtepun onenuBanus pe3yibTaToB YCTHOIO OIIpoOcCa.

OneHka «xopouio» CTAaBUTCS, €CIU CTYIACHT JAeT OTBET, YJOBJICTBOPSIOIIMNA TeM e
TpeOOBaHUSAM, YTO U JJISl OLUEHKU «OTJIMYHO», HO JOMycKaeT 1—2 omuOKH, KOTOpbIE caM XKe
UCIIpaBIISET, U 1—2 HepoueTa B MOCIIEI0BATEIBHOCTH U SI3bIKOBOM 0(OPMIIEHUH U3J1araeMoro.

OueHka «yooenemeopumenbHo» CTaBUTCS, €CIH CTYAEHT OOHApyXHBAaeT 3HAHUE U
IOHMMaHHE OCHOBHBIX MOJIOKEHUH TaHHOHN TeMbl, HOT U3J1araeT MaTepua HeroJIHO U I0IyCKaeT
HETOYHOCTH B OINPEACICHUU TOHATHH Win (POPMyTUPOBKE NpPaBWI, HE YMEET JOCTaTOYHO
rI1yOOKO M J0Ka3aTeIbHO 00OCHOBATH CBOM CYXKICHHUS M MPUBECTH CBOM MPHUMEpHI; U3JIaraeT
MaTepuall HeloCIeI0BaTeIbHO U I0MYCKAeT OMHMOKHY B SI3BIKOBOM O(OPMIIEHHH H3J1araeMoro.

O1neHka «HeyooenemeopumenbHo») CTaBUTCS, €CIIU CTYJEHT OOHApYyXHUBAaeT HE3HaHUE
OoJbIIel YacTH COOTBETCTBYIOIIETO BOIpPOCA, JOMYCKaeT OIIHMOKH B  (OPMYIHpPOBKE
OTpeNieIeHuH UM IpaBWJI, WCKAaXAIOIIUE MX CMBICH, OECHOpsIOUHO M HEYBEPEHHO H3jaraer
matepuan. OneHka «2)» OTMeYaeT TaKhe HEJOCTaTKU B IOJATOTOBKE, KOTOPBIE SBISIOTCA
CEPbE3HBIM NPENATCTBUEM K YCIIEIIHOMY OBJIAJIEHUIO NOCIEAYIOLIIMM MAaTEpUAJIOM.

Kpurepun oneHuBanns TBOpYECKUX padoT.

OrneHka «omiuyHo» BBICTABIIAETCS CTYJEHTY, €CIIM B TBOPUYECKON paboTe mpeacTaBiIeHa
COOCTBEHHas TOuYKa 3peHHs (MO3UIMs, OTHOLICHHWE, CBOS MJes); MNpobiemMa pacKphiTa
MHTEPECHBIM, HEOOBIUHBIM CIIOCOOOM, MPH 3TOM CTYAEHT MOKET TEOpPETHUYECKH OOOCHOBATH
CBSI3H, SIBJIGHUS, apT'yMEHTHPOBATh CBOE MHEHHE C OMIOPOM Ha (haKThl WM JINYHBIH OMBIT.

OrneHKa «xopouto» BBICTABISIETCS CTYJEHTY, €CIM B TBOPYECKOM paboTe mpeacTaBieHa
COOCTBEHHAasi TOYKa 3peHus (MO3MLHMs, OTHOIIEHHE, CBOS HJes); NpobdiemMa JI0CTaTOYHO
UHTEPECHBIM, HEOOBIYHBIM CIOCOOOM, HO TPU STOM CTYACHT HE B IIOJHOW Mepe MOKET
TEOpPETUYECKH 0OOCHOBATh CBSI3H, SIBJICHUS, apIYMEHTUPOBATh CBOE MHEHHE C OMOPOM Ha (aKThl
WJIM JINYHBIN OMBIT.

O1eHka «yooenemeopumensHo) BBHICTABISETCS CTYIEHTY, €CIIM B TBOpYEeCcKOH (opme
IpeJICTaBIeHa TOYKa 3peHusi (IMO3MIMS, OTHOILEHUE, HAes) KaKkoro-inbo Y4eHOro, MpakKTHKa;
CTYACHT JIeJaeT IMOMBITKY TEOPETUYECKH OOOCHOBATH CBS3HU, SIBICHHS, apryMEHTHPOBATH CBOE
MHEHHE C ONOpOi Ha (PaKThl WIIM JTUYHBIN OIBIT

OneHka «Heyoosn1emeopumenbHo» BBICTABISACTCS CTYIEHTY, €ClIM paboTa BBINOIHEHA

¢dopmanbHO, Gonblas yacTh BBHIMOJHEHA HE MO0 TeMe, He MpeACTaBlieHa COOCTBEHHAs TOUYKa
3peHus (O3UILIMSI, OTHOLIEHHE) IPU PACKPBITHH MPOOIEMbI; apryMEHTAIHs CBOETO MHEHHUSI Cl1a00
CBsI3aHa C PACKPBITUEM MTPOOJIEMBI MK paboTa HE CllaHa.
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Kpurtepun oneHuBanus pe3y/abTaToB ObICTPOI0 MHCHMEHHOI0 ONPOca («OJHI-0IIPOC»):
Kaxxmomy cTyneHTy BbAaeTCsl CBOM COOCTBEHHBIM, Y3KO CHOPMYIUPOBAHHBIM BOMPOC.

OTBeT JOJDKCH OBITH YETKUM H KpaTKuM, COACpKAIIHUM BCC OCHOBHBIC XapaKTCPHUCTHUKU
OTMKCHIBAEMOT0 MOHSATHUS, HHCTUTYTA, KATETOPHH.
IIIkajia OeHUBAHUA:
«OTIUYHO» - BOIIPOC PACKPBHIT MOJHOCTHbIO, TOYHO O0OO3HAYEHBI OCHOBHBbIC TOHATUA U
XapaKTEPUCTHKU 110 TEME.
«XOpoUI0» - BOIPOC PACKPBIT, OJTHAKO HET MOJIHOTO OMUCAHUS BCEX HEOOXOUMBIX 3JIEMEHTOB.
«Y IOBJIETBOPUTEIILHO» - BOIPOC PACKPHIT HE MOJHO, MPUCYTCTBYIOT I'pyOble OMIMOKH, OJHAKO
€CTh HEKOTOPOE MOHUMAHUE PACKPHIBAEMBIX MOHSITHIA.
«HeynoBneTBOpUTENBHO» - OTBET HA BOIPOC OTCYTCTBYET MJIH B LIEJIOM HE BEPEH.

Kpurtepuu oneHnBaHus J1a60paToOpHBIX padoT.

«5» (OTIMYHO, 32YTEHO): BHIIIOJIHEHBI BCE 3aJaHUs JTAOOPATOPHOH pabOTHI, CTYCHT YETKO
u 0e3 omuOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoILIO, 3aYTEHO): BBIMOJHEHBI BCE 3aJaHus J1Ta0OpPaTOPHON pPabOThI; CTYICHT
OTBETHJI HA BCE KOHTPOJIbHBIC BOIIPOCHI C 3aMECYAHHUSMH.

«3» (YHOBIETBOPHUTEIILHO, 3a4TCHO): BBIMOIHEHBI BCE 3aJaHUs 1a00paTOpHOM paboThI ¢
3aMEUaHHsIMU; CTYJCHT OTBETHII Ha BCE KOHTPOJIbHBIC BOIIPOCHI C 3aMEUYaHHSIMHU.

«2» (HE 3aYTCHO): CTYACHT HE BBIMOJHWI WIA BBIOJHUI HENPABUIBHO 3a/IaHUS
71a00paTOPHO pabOThI; CTYJCHT OTBETHJI Ha KOHTPOJIBHBIC BOIIPOCHI C OLIMOKAMHU MJIH HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBeACHUS MPOMEKYTOYHOM aTTeCTAllUN

Bomnpocs! k 3a4ery:

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 06e30TXOAHOrO Mpou3BoAcTBA. [IpHHIUIBI COBEPLIEHCTBOBAHMS
CYILIECTBYIOIIMX TPOU3BOCTB.

4. besorxomueie u pecypcocOeperaronue TEXHOJIOTHH HCIOIb30BAaHUS BOJABI B
texHocdepe. TUmoBbie CXeMbl OpraHU3aIMy MPOU3BOICTBEHHBIX TIPOIIECCOB.

5. Baxwnelime  TUNOBBIE — DKO3AUIUTHBIE  IPOLECCHl.  TEXHOJIOTMYECKUE,
HKOJIOTUYECKUE U SKOHOMUYECKHE MPUHIUIIBI. CTaauu pa3paboTKU MPOIIECCOB OYUCTKHU.

6. OcHOBHBIE  3aKOHOMEPHOCTH  Tporiecca  (GUIBTPOBAHHS  BOJHBIX  CPE.
[ToBepxHOCTHOE (HUITBTPOBAHUE.

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

8. AnmaparypHoe odopMieHHe mpoliecca GUIbTpOBaHUs BOIHBIX cpell. MenneHHbIe
(GUIBTPBIL.

9. AnmaparypHoe odopmieHne Tmpoiuecca (GUIBTPOBAHUS  BOJHBIX  Cpell.
CxopocTHble (QUIBTPHI HEMPEPHIBHOTO M TIEPUOAUYECKOTO JEHCTBHS. OJIEKTPOMArHUTHBIC
(GUIBTPBI.

10. XUMHUYECKUE METO/Ibl OUMCTKH BOJbI. HelTpann3anusi KUCIBIMHA ra3aMH.

11.  Xwumuueckue METOAbl OUYMUCTKH BOABL. BbIIeneHne Kamblusi W MarHus.
Tepmuueckue meronsl. M3BecTkoBaHUE.

12. Xwumuueckue METOJbI OUMCTKH BOJIbl. Hanbomnee pacnpocTpaHEHHBIE OKUCIUTEIH.

[Tpunuumn u ob6nactu npuMeHeHus Meto1a. OKUCIEHNE XJIOPOM.
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13. XUMHUYECKUE METOJbl OUYMUCTKU BOJbI. OKHCIIEHHE 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: pPacTBOPEHHUE KOATYJISIHTOB, TO3HPOBAHUE W
CMEIIIEHHE PEareHTOB CO CTOYHOM BOJIOH; XJIOMbeoOpa3oBaHue U OCaXICHUE XJIONbeB. DaKTOPHI,
OIpEAEISAIONINE CKOPOCTh KOAryJIsIUH.

17.  Tepmuueckue MeTOJAbl OYUCTKM CTOYHBIX BOA. MeTox AUCTHIUISLMU.
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.
['paBuranmonnas ¢uotanus. [lennas gnoranus. Hamopuas dnotanusi.

20. Vcnonb3oBanue GJIOTallMOHHBIX METOJIOB JUIs pa3/ieleHuss HeTu U BOJBI.

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

22.  Mexanu3Mm BozneicTBUsA  (QIIOKYISHTOB. Heopranwmueckue W OpraHUYECKUE
(bIOKYISIHTEHIL.

23. Meroabl 06e33apaKMBaHUs CTOYHBIX BOJ. [lomyueHue peareHToB, 000pyI0BaHHE,
crocoObl HUHTEHCU(HUKALIMK ITpoliecca.

24.  DIeKTpOXUMHUYECKHE Iporecchl. lIpuHImmuanpHas cxema 3JIeKTPOXUMHUYECKOH
s4yeiku. Peakiuu, npoTekaroye Ha 3JeKTPoaax.

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

26.  AHOJHOE OKHCJICHHE M KaTOJIHOE BOCCTAHOBJICHHE TOKCUYHBIX IPUMECEH.

27.  DIEKTPOXUMHYECKOE yMST4eHUE BOIBI.

28.  DIEKTpOXUMHYECKAs KOATYIISIIHS.

29.  DraexTpoxuMmHuecKoe o0e33apakuBaHUE MPUPOIHBIX U CTOUYHBIX BO/I.

30.  DBnekrpodoTarys.

31.  VoHHBIA 0OMEH: MPUHIUIBI HOHHOTO OOMEHA, CEJIeKTUBHOCTb, CTAAMHU HOHHOTO
oOMeHa, CKOpOCTh HOHHOTO OOMEHa.

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

33.  Crpoenue u cBOHCTBA (XMMUYECKHI cOCTaB, 0OMEHHasi EMKOCTh, TEPMOCTOHKOCTh
U JIp.) HEOPraHMYECKUX HOHOOOMEHHBIX MATEPHAIIOB (1I€OJIUTHI).

34.  IIpuMeHeHME LICOIUTOB B CUCTEMAX 3aLIUTHI CpeJibl OOUTaHMUS.

35.  CrpoeHue M CBOWCTBAa OpPraHMYECKMX HOHOOOMEHHBIX MarepHuajoB (0OMeHHas
€MKOCTh, Ha0yXaeMOCTh, aJIcCOPOLUs, SJEKTPOIPOBOIHOCTB ).

36.  OOmeHnHas eMKOCTb. [IpHHITUITBI B cTTOCOOBI pereHepanyst HOHOOOMEHHBIX KOJIOH.

37.  YMmsardeHue NpUPOIHBIX U CTOYHBIX BOJ, YAAJCHHE CONEH THKENBIX METAJIOB C
UCTIOJIF30BaHUEM HOHOOOMEHHBIX METO/IOB. JIOCTOMHCTBA M HETOCTATKH METO/IA.

38.  VYjajeHue W CEJNEKTHBHOE H3BJICUCHHE COJIEH TSDKEIBIX METaJIOB METOJIOM
HOHHOTO 0OMeHa. JIOCTOMHCTBA M HEJJOCTATKH METO/Ia.

39.  MemOpaHHble U KOMOMHMPOBAHHBIE METOIbI MEpepabOTKH CTOYHBIX BOA. Mx

JIOCTOMHCTBA M HEIOCTATKH.

IlepeyeHb YacTH KOMIETEHIMH, IPOBEPSIEMBIX OLIEHOUYHBIM CPEICTBOM:
OK-7 — Bompocs! 1-5

OK-7, OIIK-1, TTK-15 — Bonpocs 5-39

Kpurepun oneHKH 110 NpoMeKyTOYHOM aTTecTanuu B popme 3a4era.
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K cnaue 3auera nomyckaroTcs CTYACHTHI, CIABIIME BCe TaOOpaTOpHbIE pabOTHI.

CryneHTtsl 00s3aHbl CIaTh 3a4e€T B COOTBETCTBUU C PACIUCAHUEM M y4EOHBIM ILIAaHOM.
Pesynbrar cnaum 3a4eTa 3aHOCUTHCS MIPEIIOIABATENIEM B 3a4ETHYIO KHUXKKY.

OueHKH «3aumeHo» 3aCIyXKHUBAE€T CTYAEHT, OOHAapYXXMBIIMI 3HaHHWE OCHOBHOTO
IPOTPaMMHOTO Marepuaia B 00béMe, HEOOXOIUMOM JUIs NalbHEHIIed y4€0bl U MpeaCTOAIIeH
paboTel 1o mnpodeccuu, CHPABISIOMMUICS € BBIIOJHEHUEM 3aJaHUN, INPELyCMOTPEHHBIX
IIPOrpaMMoOi, 3HAaKOMBIM C OCHOBHOW JIMTEPAaTypOd, PEKOMEHIOBAHHOW mporpammoin. Kax
IIPABWJIO, OLICHKA «3a4TCHO» BBICTABIIACTCA CTYAEHTAM, JONYCTUBIIUM IOIPEHIHOCTH
HEIPUHLUITAAIBHOTO XapaKTepa B OTBETE Ha 3a4eTe;

OrneHKa «He 3aumeno) BBICTABISETCA CTYACHTY, OOHapyXUBLIEMY MPOOesbl B 3HAHUAX
OCHOBHOTO TIPOTPaMMHOIO MaTepHaja, JONMyCTHUBIIEMY IPHHLUNHUAIbHBIE OMIMOKA B
BBITNIOJIHEHUM NPEAYCMOTPEHHBIX ITPOrpaMMoi 3agaHuil. Kak npaBuio, OLlEHKa «HE 3a4TEHO»
CTaBUTCS CTYJCHTaM, KOTOpble HE MOTYT TMPOJIOKUTH OOyueHHEe WM NPUCTYIHUTh K
npoeCCUOHATIBHON JIeATEIbHOCTH 10 OKOHYaHMM By3a 0€3 JIOMOJHUTENIBHBIX 3aHATUH 110
COOTBETCTBYIOLIEH TUCLUILJIMHE.

5. IlepedyeHb OCHOBHO¥ U I0NIOJHUTEJIbHON YUeOHOIi JTuTepaTypbl, HeOOX0AUMOI 1J1s1
OCBOCHHUS TMCUMILIUHBI (MOLYJIs).

5.1 OcHoBHas JiuTEpaTypa:
1. Byneikuna T.A. Tporeccsl u ammapatsl 3amuThl THapocheps! [Teker]: yueOHOE mocobue st
ctyneHToB By30B / T. A. bynbikuna, C. I'. EmenbsiHoB. - M.: Akagemus, 2010. - 287 c.
2. Beromkun, A.I". IH)KeHepHAs 3a1uTa BOJHOU Cpeibl [ DNeKTPpOHHBIN pecypc] : yuel. mocodue
— Dnektpon. gaH. — Cankt-IlerepOypr : Jlawp, 2014. — 416 c. — Pexum pgocryma:
https://e.lanbook.com/book/49467.

JI71s1 OCBOCHMS TUCHUTIMHBI HHBAJIMAMH | JIMIIAMHU C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU
3JI0POBbSI MMCIOTCSI M3JaHWS B JJICKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIHMOTEYHBIX CHCTEMax
«JIaHby.

5.2 JlonosiHUTEIbHAS JIUTEPATYpa:
1. IMucemenckas H.JI., I'anbra B.B., Hukonenko B.B. Metonpl 3ammrtel cpeasl oOUTaHUS B
TexHochepe : yuebHoe nocoodue. Kpacnonap: Kybanckwuii roc. yu-t, 2007. 140 c.
2. BeromkuH, A.I'. TeXHOMOTHH 3aIIUTHl OKPY)KAIOLIEH Cpelbl OT OTXOAOB MPOU3BOJCTBA U
noTpebneHus: [DIeKTPOHHBIN pecypce] : yuebHoe nmocodue / A.I'. BeTomkuH. — DNeKTpoH. AaH.
—  Caskr-IlerepOypr:  Jlawp, 2016 — 304 c¢. —  Pexum  jgocryna:
https://e.lanbook.com/book/72577.
3. Amutpenko, B.I1. Ynpasnenue sxonorndeckoii 6€30macHOCTIO B TeXHOChEpe [ DIeKTpOHHBIN
pecypc] : yuebHoe nmocobue / B.I1. Imutpenko, E.M. Meccunesa, A.I'. deTucoB. — DIEKTPOH.
nan. —  Caskr-IlerepOypr : Jlawp, 2016. — 428 «c¢. — Pexum pgocryma:
https://e.lanbook.com/book/72578.
4. FOpkeBud, A.A. TeXHOTOTHYECKHE OCHOBBI TIPOMU3BOICTBA XUMHUYECKUX KOMITIOHEHTOB CUCTEM
JKU3HeobeceueHus [ DNeKTpoHHBIN pecypc] : yuebHoe nmocodue / A.A. FOpkesuu, ['.K. UBaxHIOK,
H.®. ®énopos, M.A. Ilumenona ; nox pen. I'.K. MBaxHioka. — DnekTpoH. gaH. — CaHKT-
[etepOypr : Jlanp, 2015. — 368 c. — Pexum nocryma: https://e.lanbook.com/book/58170.

5.3. Illepuoauyeckue u3IaHNUs:
Kypnan «Bonpocs! punocopum».

6. Ilepeyenr pecypcoB  HH(POPMANHOHHO-TETEKOMMYHUKANMOHHOH  CeTH
«/AHTepHeT», B TOM 4HCJIe COBpeMeHHble MNpodeccHOHAIbHbIE 0a3bl [JaHHBIX M
nH(GOpPMANIMOHHbIE CIPABOYHbIE CHCTEMbl, HEOOXOAUMBIE UISI OCBOEHHUS JAUCHUILINHBI
(Mmomyais).

1. CnpaBouno-npaBoBas cuctema «Koncynaprant [Tmrocy» http://www.consultant.ru
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[Mopran oTkpeITEIX MaHHBIX Poccuiickoit deneparuu https://data.gov.ru

3. ba3za OTKpHITBIX JaHHBIX MWUHHCTEpPCTBA Tpylda W COUMAIBHOM 3ammTel P®D
https://rosmintrud.ru/opendata

4. basa nanaeix Hayunoii anextponnsiii onoimoreku eLIBRARY.RU https://elibrary.ru/

5. baza pannpix Bcepoccuilckoro HMHCTUTYTa HAyYHOH M TEXHHUYECKOW WH(OpMAaIuu
(BUHUTU) PAH http://www?2.viniti.ru/

6. ba3pl ganHBIX B cepe HMHTEIEKTYaIbHON COOCTBEHHOCTH, BKJIIOYAs MATCHTHBIC Oa3bl
JaHHbIX WWW.IuSNano.com

7. Ba3bl JaHHBIX U aHATUTUYICCKUE MyOIMKAIUU «Y HUBEPCUTETCKAsE HHPOPMAITMOHHAS CHCTEMA
POCCHA» https://uisrussia.msu.ru/

8. ®denepanpHas rocygapcTBeHHas WHpOpMaIMoHHas cucreMa «HarumoHanpHas 3JEKTpOHHAsS
oubmoTeka» https://H30.pd

9. ba3za manHbBIX po(pecCHOHANBHBIX CTAaHIaPTOB MUHHUCTEPCTBA TPY/Ia U COIUATBHOMN 3aIIUTHI
P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

10. Bassl qaHHBIX MHHHCTEPCTBA SKOHOMHYECKOTO pa3suTus Pd http://www.economy.gov.ru

11. Odunmaneupiii cadt DeaepaqbHOrO0 areHTCTBA IO TEXHUYECKOMY PETYJIUPOBAHUIO U
meTpostorum http://protect.gost.ru/

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

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

14. NndopmanmonHo-mpaBoBas cuctema «l'apant» [DnekTpoHHBIN pecypc| — Pexxum nocrtyma:
http://garant.ru/

15. DnexTponHo-OnbMMOTEYHAsK cucTteMa «KoHcynpTaHT cTyaeHTay Www.studmedlib.ru

16. Hay4nHo-uH(}OpMaIMOHHBIN TOPTAT MEMOPaHbl 1 MEMOpPAaHHBIE TEXHOJIOTHH WW\W.memtech.ru.

17. NndopmannonHo-ananutuyeckuit xypuan « MEMBPAHBI»

http://www.chemnet.ru/rus/journals/membranes.

7. MeTtoauyeckne yKazaHusi AJs1 OOyYalOMIMXCH IO OCBOEHHMI0 TUCHMILIMHBI

(MmonmyJis).
VYcnemHoe OCBOGHHME UCHUIUIMHBI TPEANOJaraeT akTHBHOE, TBOPYECKOE Yy4yacTHeE
CTYZIEHTA ITyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTHI.
Texyiuit KOHTPOJIb 3HaHUH OCYLIECTBIISIETCS HA KaX/10M JIEKIIMOHHOM U JIa0OpaTOPHOM

3aHATUH. MTOroBas ¢opma KOHTpPOJIS — 3a4eT.

OO0uue pexoMeHaAIUT

N3yueHne AMCUUIUIMHBI ClIeyeT HauuHaTh C MPOpabOTKU pabodel mporpaMmsl, ocoboe
BHUMaHUe, yAelss UelsIM U 3aJlauaM, CTPYKTYpE U COJEpKaHUIO Kypca.

HmeeTcst 2neKTpOHHAs BEPCHs JIEKIAN 10 JaHHOW JUCLIMILINHE.

OcHoBHOI (opmoii 00yueHus: CTYIEHTOB SIBJISIETCS CaMOCTOsITENbHas pabora Haj
yueOHbIM MaTepuasioM. [Iponecc n3yueHus JUCUUIUIMHBI COCTOUT U3 CIIEAYIOIINX 3TaroB:

1. TlpopaboTka TEOpeTHMYECKOTO MaTepuaja IO pPEKOMEHJIOBAaHHBIM yueOHHUKaM H
KOHCIIEKTaM JIEKIIUH, IPEIOCTABIEHHBIX MPEN0IaBATEIEM B AJIEKTPOHHOM BH/IE.

2. BrimonHeHne caMOCTOSITENIBHBIX pa0oT.

3. Cnaum 3aueTa B yCTHOW MJIM TUCbMEHHOHN (opMe (TI0 YCMOTPEHHUIO MPETo1aBaTens).

CamocTosTenbHble pabOThl BBHIMOIHAIOTCS KaXbIM CTYAEHTOM Ha OTJIENbHBIX JINCTKAX.
He nomyckaercs wucnonb3oBaHHE JIOOBIX CpPEACTB KOMMYHHKAIMM (HOYTOYKH, MOOHIIBHBIE
TeNe(OHBI C BBIXOJOM B HHTEPHET U TIp.).

Opranu3anus caMoCTOSTETbHON pabOThI CTYI€HTOB MPEIOIAraeT:
- 00s13aTeNIbHOE BBINOJIHEHNE Pa3pad0TaHHBIX IpenoAaBaTeeM HHANBUIYaIbHbIX 3aJaHul;
- KOHCYJIbTalluy MPEINoIaBaTes;
- paboTa c JOMOIHUTEIHLHON JTUTEpaTypOK;
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- TOATOTOBKY JOKJIAagoB U pedeparoB, UIsl BBICTYIUICHHS Ha CEMHHApax, HayYHBIX
KOH(EepeHIHii, ydacThe B KOHKYPCax CTYJACHUYECKOTO OOIIECTBA;
- BBINOJIHEHHE TEKYLIUX JOMAIITHUX PadoT.

C 1enbio KOHTPOJIS U MOATOTOBKH CTYIEHTOB K U3yYEHHMIO HOBOM T€MBbl BHaYalle Kax oM
NPAaKTUYECKOTO 3aHATHUSA MpenojaBaTeieM MPOBOIUTCS HWHIAMBUIYATbHBIM WM (HPOHTAIBHBIN
YCTHBIA ONpOC IO BBIIOJIHEHHBIM 3aJaHMsAM Mpelablaymied temsl. Kpurepunm oueHku: —
NPaBUIBHOCTH OTBETA IO COJACPKAHUIO 3a/1aHUs (YIUTHIBACTCS KOJIMYECTBO M XapaKTep OLIMOOK
IIPU OTBETE);

— TMIOJIHOTA ¥ IIyOMHA OTBeTa (YUUTHIBAETCS KOJIMUYECTBO YCBOCHHBIX (PAKTOB, IMOHATHH U T.I1.);
— CO3HATEJIbHOCTb OTBETA (YUUTHIBAETCS IOHMMAHUE U3JIaraeéMoro MaTepuana);

— JIOTMKa  W3JOXKEHHs  Marepuana  (y4UTHIBa€TCS  yMEHHE  CTPOMUTH  LIEJIOCTHBIMH,
II0CJIEI0BATENbHBIN pacckas, FpaMOTHO IOJIb30BATHCS CIIELUAIBHON TEPMUHOJIOTHEN);

— PpanMOHAIBLHOCTh MCHOJIB30BAHHBIX MPUEMOB M CIOCOOOB PEIICHHUS MMOCTABICHHOW y4eOHOU
3ajaud  (y4UTBIBA€TCSl YMEHME HCIOJIb30BaTh Haubojiee MporpeccuBHble U 3P (EKTUBHBIC
CIIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTb U 3()()EKTUBHOCTh HCIOJIB30BAHUS HAIJIATHBIX IMOCOOMH M TEXHUYECKUX
CpeACTB TpHU OTBETe (YYUTHIBACTCA TPAMOTHO W C IMOJB30M MPHUMEHSATh HATJSAHOCTD U
JIEMOHCTPAIIMOHHBII OIBIT IPH YCTHOM OTBETE);

— UCHOJIb30BaHUE JOMOJIHUTEIBHOTO MaTepuana (00s3aTesIbHOE YCIOBUE);

— palMOHAJIBHOCTh HCIIOJIb30BAaHUSI BPEMEHH, OTBEIEHHOI'O Ha 3ajaHue (He opoodpsercs
3aTSHYTOCTh BBITIOJHEHUS 3a/laHUs, YCTHOTO OTBETa BO BPEMEHH, C yYETOM WHIAMBHIYATbHBIX
0COOCHHOCTEH CTY/ICHTOB).

Pa3BepHyTBIli OTBET CTyOeHTa JOJDKEH MPEICTAaBIATH COOOH CBSI3aHHOE, JIOTMYECKH
[I0CJIEI0BATEIbHOE COOOLIEHHE Ha 3a/JlaHHYI0 TEeMy, IOKa3blBaThb €ro yMEHHE IPUMEHATh
OTIpeieNIeHNs, MPaBIJIa B KOHKPETHBIX CIIydasX.

IIpu omeHke pemeHusl 3ajlady aHAIM3UPYETCSl MOHUMAHUE CTYAEHTOM KOHKPETHOM
CUTYalluH, MPAaBWIBHOCTh MPHUMEHEHHS HOPM CEMEHHOIr0 MpaBa, CIIOCOOHOCTh OOOCHOBAaHUS
BBIOPAHHOW TOYKH 3peHUs, INTyOnHa MpopabOTKHU MPAaBONPUMEHUTEIBHOTO MaTeprana.

Pedepar u mpeseHTalysi Ha 33JaHHYIO TEMY BBINOJIHSACTCS B mporpamme Power Point.
[IpeseHTanust JOKHA COCTOSATH M3 5-8 cCilallioB M colep)KaTb OCHOBHBIE ONpEAETICHMS,
(aKTHUECKUI HIUTIOCTPUPOBAHHBIN MaTepHat, BEIBOABI H CIUCOK UCTIOIb30BaHHBIX HCTOYHHUKOB.

Marepuan ans pedepata HEOOXOIUMO MCKATh B KHHUrax, >KypHajJlaX M HHTEpHET-
HCTOYHHUKAX, OIyOJIMKOBAHHBIX B ITOCIIEIHUE 3 TOMA.

Pedepar, conpoBoxatonuii npe3eHTaluoo, J0KeH 3aHUMaTh 7-10 MUHYT.

JlaGoparopHasi paboTa BBINOJHIETCS CTYJEHTOM B COCTaB€ TPYIIIbI, MOATPYMIbl HIN
UHIMBUYallbHO. Bce BbIUMCIEHMS, BKJIOYas OLEHKY TOYHOCTH SKCIIEPUMEHTA, )KeJaTelbHO
IIPOBOJUTH BO BpeMs 3aHATHA. [Ipy HEOCTaTOYHOM KOJTMYECTBE BPEMEHU UX MOYKHO BBITIOJHSATH
B Yachl CaMOCTOSITENbHOW paboThl ¢ 00s3aTelbHBIM IPEACTaBIEHUEM  Ppe3yJbTaToOB
MPEIoIaBaTeI0 Ha MOCTEeIYIOIINX 3aHATHSIX WM KOHCYIbTAIIHSX.

OdopmiieHre 0TYETOB JOHKHO MPOBOIUTHCS MOCIE OKOHYaHUS paboOThl B Ja00OpaTOPUH.
J1J1s TOATOTOBKH K 3aIIUTE OTYETA CIEAYeT MPOAHATN3UPOBATh IKCIIEPIMEHTAILHBIC PE3yIbTATHI,
COIIOCTAaBUTh MX C U3BECTHBIMH TEOPETUUYECKUMH TOJO0KEHUSMHU WIN CIPABOYHBIMU JaHHBIMHU,
0000IIUTE Pe3ybTaThl WCCIEAOBAaHUI B BUAE BBHIBOJIOB 1O paboTe, MOATOTOBUTH OTBETHI HA
BOIIPOCHI, TPUBOJMMBIE B METOAMUYECKUX YKa3aHUX K BBIITOJHEHUIO TJabopaTOopHBIX padoT. [Tocne
3aBEPIICHHSI BBITIOTHEHUS JJAOOPAaTOPHBIX pabOT MPOM3BOUTCS UX 3AIUTA.

B ocBoeHHMH TUCHMITIMHBI MHBAIWIAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3JI0pOBbsl 0OJbIIOE 3HAUEHHE HMEET WHIMBUIyalbHas ydyeOHas paboTa (KOHCYJIbTallMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WupuBuayanbHble KOHCYNBTAlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM W OO0yJaomUMCS WHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.
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8. Ilepeyenbr MH(POPMANMOHHBIX TEXHOJOTHI, UCIOJb3yeMbIX MPH OCYLIECTBJICHUU
00pa30BaTeILHOIO MPoIEcca MO0 JUCHUILIUHE (MOIYJIIO).

8.1 llepeyenb HH(POPMALHOHHBIX TEXHOJIOTHIi.

1. Mcnionbk3oBaHue clai1-npe3eHTalui Ipy TPOBEACHUHU JICKIIMOHHBIX 3aHITHH.

2. Opranuzanusi B3aMMOJCHCTBHUS C OOYYAIOIIUMHCS TOCPEIACTBOM 3JIEKTPOHHON IOYTHI
(MpoBepka JOMAITHUX 3aJIaHUH U KOHCYJIbTUPOBAHUE TIOCPEICTBOM JICKTPOHHOMN TIOYTHI).

8.2 IlepeuyeHb HEOOXOAMMOTO JIMIIEH3NOHHOTO MPOrPAMMHOI0 00eceyeHusl.
1. Microsoft Word
2. Microsoft Office

3. IIporpamMmmHOe obecrieueHue sl CIIabOBUIAIIINX

9. MarepuajbHo-TeXHHYecKkasi 0a3a, HeoOXoauMasi sl  OCYIEeCTBJIEHUsI
00pa30BaTeILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).

No

Bun pabor

MarepualibHO-TEXHHYECKOE 00eCIIeYeHNEe TUCIUTIITUHBI
(MOJIy1sl) ¥ OCHAIIEHHOCTh

1.

JlexnoHHbBIE 3aHATUS

Y4yeOHass aynuTopusi Uil TPOBEACHHS 3aHATHH JICKIMOHHOTO
THUIIA, OCHAIlleHHAas KOMILIEKTOM yueOHoH u
CIIELIMAIM3UPOBAHHON Mmebenu, JNOCKOM-3KPaHOM
YHHUBEpCAIbHOMN, MOJBECHBIM IPOEKTOPOM M HOYTOYKOM.

(ayn. 101a, r. Kpacunoaap, yn. CtaBponomnsckas, 149)

JlaGopatopHbie
3aHATUS

VYyeOHas naboparopusi KOJUIOMAHON XMMMH, YKOMIUIEKTOBAHHAS
CIIELIMATM3UPOBAHHOMN MeOeIbIo, BBITSDKHOM CHUCTEMOI
BEHTWJISILIMM,  MEJOBOM  JOCKOW, CpeacTBaMHM  IMOXKapHOM
0€30MacCHOCTH W OKa3aHWs [EepBOM MEAMIMHCKONW IOMOIIH,
71a00paTOPHBIM 000PYIOBaHUEM:

CxaHupyromuii CHEKTPOPOTOMETP Leki SS2109UV;
Cnextpodoro-metp Leki SS2107; Mukpockonm ONTHUYECKHMA
Altami; Konnykromerp «3Okcnept-002»; Bechl aHamuTuyeckue
«Adventures Pro»; TypOuau-merp Hanna; Bucko3zumerp
Brookfield; Buckosumerp kanwmiapubeiii  BIDK-2;  Becsl
naboparopHsle; Becbl Topcuonnble; Memaska ¢ nogorpesoM «lka
C-MAB HS7»; Uleiikep nadoparopusrii LS110; pH-merp Hanna
Hi221; Mynbrumerp; MCTOYHHMK MUTaHUS TMOCTOSHHOTO TOKa
crabmwinsupoBaHHbli  b5-49;  KonaykToMeTp mOpTaTUBHBIN
Hanna HI 9033; Hacoc nepucTanbTHYECKHUI MHOT'OKaHAJIbHBIN;
Hacoc  mepucranpTtuueckuit  ogHokaHanmbHbd LS 301;
Mynastutect UIII-101-1; TTK.

(ayn.328c, r. Kpacunomap, yn. CtaBpomnonsckas, 149).

I'pynmossie
(MHAMBUAYATIbHBIE)
KOHCYJIbTAllUU

YyeOHast ayTuTOpHs AJIs1 TPOBEACHUS TPYIIIOBBIX U
WHAUBUAYAJIbHBIX KOHCYHBTaHI/IfI, OCHalll€HHAas1 KOMIIJIEKTOM
yueOHO# Mebenu, JOCKOW-3KpaHOM YHUBEPCAIbHOM,
MIEPEHOCHBIM MTPOEKTOPOM, HOYTOYKOM U COOTBETCTBYIOIIINUM
MPOTrpaMMHBIM O00eCTIeYeHUEM Il IEMOHCTPALIMH MTPE3CHTAIIHA.
(ayn.328c, 101a, r. Kpacuogap, yn. CtaBpomosnbckas, 149)

Texkymuil KOHTpOIIb,
MIPOMEKYTOUHAS
aTTecTalus

VYuebHas ayIuTOpus Ui IPOBEIECHUS TEKYILEro KOHTPOJIS U
MIPOMEXYTOUYHOM aTTecTaliy, OCHAIEHHAs KOMILJIEKTOM
yuyeOHOU Mebenu, T0CKOH-3KpaHOM YHUBEPCAIbHOMH,
MIEPEHOCHBIM ITPOEKTOPOM, HOYTOYKOM U COOTBETCTBYIOIINM
POrpaMMHBIM 00€ecIIeYeHHEM JUIsl IEMOHCTPAIMK MTPe3eHTAIHUH.
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(ayn. 328c, 101a, r. Kpacuogap, yi. CraBponosnbckas, 149)

CaMocrogrenbHas
paboTta

[lomemenuss s  CaMOCTOSTENBHOM  pabOTBl  CTYJCHTOB,
OCHAIIIeHHbIE y4eOHOW MeOEeIbl0 M KOMIBIOTEPHON TEXHUKOH €
BO3MOKHOCTBIO  NOJAKJIIOUEHMsT K cetu "HHTepHer" wu
o0ecrieyeHUeM JI0CTyNa B 3JEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTENbHYIO CPEY YHUBEPCUTETA

(ayn. 101a, r. Kpacnonap, yin. CtaBpomnosnbckas, 149)
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