[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO

NHdopmaumsa o Bnagenbue:

ONO: Muruzes NAPHIALCTPEPCTBO HAYKH M BBICIIIETO OBPA30OBAHUSI POCCUMCKOM ®EIEPALINH
LlomkHocTb: PekTop DOEJTEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ)KETHOE OBPA3OBATEJIBHOE

r[],.':IT.':I nognncaHmg: 22.10.202308:30:17 Y‘IPE)KJ]EHI/IE BI)IC EFO OEPA3OBAHI/I$I

YHUKanbHbIi np Y ’ s e - o
936bcc35c29 6fm%%%ﬁ%%£%&%@§§%¥§ﬁ%%%H OTAHOU TEXHUYECKNUU YHUBEPCUTET

A M.JL.MAJUIMOHIIAKOBA

Kadenpa «bypenne, pazpadoTka u 3kcIuryatauusi He)TAHbIX M Ta30BbIX MeCTOPOKIAEHUIN»

YTBEPXIEH
Ha 3aceaHuH Kadeapsl

« 20 » 06 2022 r., mporokomn Ne 11
/ . raBeIIYIOL[II/If/'I kadempoit
L

A Ill. XanagoB

(noonucw)

®OHJI OIEHOYHBIX CPEJCTB 10 YYEBHOM JUCIUILINHE
«XuMus OypoBBIX M TAMIIOHAKHBIX PACTBOPOB»

CnenmnajbHOCTh
21.05.06 HedrerazoBbie TEXHUKA U TEXHOJIOTHS

Cnennanmsanus
«Pa3paboTka u sKcIuTyaTanus HeQTIHBIX MECTOPOKICHHID

KBanupuxauus
["opHblif UHXXEHEP

T'ox Hayana moarorosku - 2022

Cocrasurens (7. .777/0 ~— M.M. Bakpaes

I'po3usrii — 2022



ITACIIOPT _
POHJA OHEHOYHbLIX CPEJACTB 11O YYHEBHOU JTUCHUIIJIMHE

«XuMHus OYPOBBIX H TAMIOHAKHBIX PACTBOPOB)

(HaMMeHOBaHUE AUCITUTUTHHBI)

Koa konTpoaupyemoii

Ne KonTpoaupyemsie pa3aesnsl (TeMbl) KOMIIETEH I HaumeHoBaHue
n/n AMCIMITHHBI (wm ee aacTh) OLIEHOYHOI'0 CpelcTBa
Obmee npeacTaBieHne 0 OypOBBIX
1 MIPOMBIBOYHBIX KUAKOCTAX UX PYHKIIMSIX OIIK-1 OO6cyxnenne
U TpeOOBaHUA K HUM COOOIICHUI
Baxneimme GpU3NKO-XUMHUICCKHC O6CysKeHne
2 MIPOLIECCHI U SIBJICHHS B cpezie OypOBBIX OIIK-1 COOGIICHI
' i OIIK-5 B
KHUIKOCTEH BitHi-ompoc
3 Jucniepcusie cuctemsi (J1C) OIK-1 O6cyxnenue
' co0OmIeHn
4 Knaccudukanus aucnepcHbIX cUcTeM OIK-1 OO6cyxnenne
' cooOmIeHn
5 CBoOoHast MexdazHasi MOBEpXHOCTHAS OLK.1 O6cyxenne
JHepriA cooOmIeHuni
5 OnTudeckre CBONCTBA KOJUTOUIHBIX OIIK-1 O6CyskeH1e
PacTBopoB OIIK-5 coobmieHnit
7 Y cToMUUBOCTh JUCHIEPCHBIX CUCTEM OIIK-1 OO6cyxnenne
OIIK-5 cooOmIeHn
8 [ToBepxHoCTHBIE siBIeHus B JIC OIK-1 OO6cyxneHue
COOOIIEHUI
9 CTpoeHue KOJIOMIHBIX YaCTHIL OIK-1 OO6cyxneHue
cooO1IeHn
OcMmoc. OcMOTHYECKHE TIPOLIECCHI M UX
10 | BYMAHME Ha Mpolecchl Gypennus OIK-1 OOcyxneHne
CKBa)KHHBI co001IeHU I
11 | CopOuust n cOpPOUMOHHBIC POLECCHL. OIIK-1 OO6cyxnenne
OI1K-5 cooO1IeHu
12 | ABoiinoii sHepreTiueckuii cioi. OIIK-1 OO6cyxneHue
OI1K-5 cooO1IeHu
13 | 3omn Tenn. OIK-1 OO6cyxnenue
cooO1IeHn
14 | Hpurorosnenue ycroiuussix JIC. OIIK-1 OO6cyxnenne
cooO1IeHn
15 [TonsiTHE O MONMMEpax U MONUMEPU3ALIUU OIlK-1 OO6cyxnenne
OIIK-5 cooOmIeHnit
16 OO0pazoBaHue IEMEHTHOTO KaMHS OIK-1 O6cyxnenne
COOOIIEHU I
17 | Bumbl XuMHYeCKHUX CBsi3eil. PacTBOpBI OIK-1 O6cyxnenue

COOOIIEHU I




IHEPEYEHb OIIEHOYHBIX CPEJACTB

y4eOHOe 3aHsTHE B BHJIE COOECEeIOBaHHS
IpernoaaBartessi ¢ 00yJaloIMMHUCS

IIpencraBienue
HaunmenoBanmue
Ne Kparkas xapakrepucTiuka oneH04HOro OLICHOYHOI'0
n/n OUEHOTHOTO cpeacTBa cpeAcTBa B
cpeacTBa
donpe
CpeactBo  KOHTpOJSL ~ YCBOGHHS  y4eOHOTO
Marepuana TEMbl, pas3felna WIM  pPa3elioB Bompocsl o
1 bruy-onpoc JTUCIUIUIMHBI, OPraHM30BaHHOE Kak ydeOHOoe | Temam/pasjienam
3aHATHE B BHJIE cOOEce0OBaHUs MpenoaaBaTens ¢ JUCLUTIIUHBI
00yJaronMMucs
CpenctBo NMPOBEPKM  yMEHUW  npumeHsATh | KomIiuekT 3amanuii
2 Ilpakmuueckas | NONYyYCHHBIE 3HAHUA MO 3apaHEE ONPEACIICHHOM | JUISl BBITOJTHEHUS
paboma METOAMKE Il pelieHus 3a7ad WIM 33JaHuld 10 MPAKTUYECKHUX
MOJYJIFO UJIW JUCLMIUIMHE B LEJIOM pabot
HNHCTpyMEHT, ¢ MOMOIIBI0 KOTOPOI'O OLIEHUBAETCSA
CTCTICHb JIOCTYIKEHHUS CTYICHTaMU TpPeOyeMBbIX Bonpock! k
3 Texywuii 3HAaHUH, yMEHMM U HaBbIKOB. CocTaBlleHHE TecTa SoKHBIM
KOHMPOIb BKIIIOYAET B ce€0sl CO3J]aHUE BHIBEPCHHON CHUCTEMBI Py
BOIPOCOB, COOCTBEHHO MPOIIEIyPy TECTUPOBAHUS U arrecTatim
C1oco0 M3MEPEHHMS OJYYCHHBIX PE3yIbTaTOB.
[Iponykt camocrTosTenbHON paboThl CTY/AEHTA,
MIPEICTABIISIFOIIHA COO0H MyOJIMIHOE BBICTYIUICHHE
4 Pegepam o PEIICHUIO oTpe/IeTICHHOM yuebHo- | Tewmsl pedpepaTon
MPAKTUYECKON, Y4eOHO-HCCIICIOBATEIIbCKON — WIIH
Hay4YHOU TEMBbI
Bun mpomexxyTouHOM aTTecTalu IMpeaHa3HaueH KOMILICKT
JUTSL OLICHKH CTEIEHU JOCTH>KEHUS
5 3auem BOIIPOCOB K 3a4eTy
3aIJIAaHUPOBAHHBIX ~ PE3yJNbTAaTOB OOy4YeHHs 1O U GIILCTOR
3aBEPILICHUIO U3YYEHHS] MOJYJISI TUCLIMILUIMHBI
Ne | HaumeHoBaHHe Kpartkasi xapakTrepucTuka IIpeacraBiieHue
1/ | OUEHOYHOTro OLIEHOYHOT'0 CPeICTBa OIIEHOYHOT'0
cpexcTBa cpencTBa
B oHae
1 | bruy-onpoc CpencTBo KOHTPOJIS YCBOGHUS y4eOHOTO Bompocsr o Temam /
MarepHaa TeMBI, pa3zielia Wi pa3iesoB pazienam
AUCHUIIIMHBI, OPraHU30BaHHOC KaK JUCHUITIIMHBI

2 | O6cyarcoenue
coobwenue

[IpoaykT camocTosATEN HOM paboThI CTYACHTA,
MPECTABISIIONINMN cO00H MyOIMYHOE BBICTYIIJICHHE
[lo pemenuto onpeaeneHHON y4eOHO- MPAKTUIECKOH,
y4e0OHO-HMCCIeA0BATENbCKON HITH HAYYHOMN TEMBI

TeMbI TOKITIam0B,
COOOILIEHU

BOIIPOCHI IS BJIUL-OITPOCA

1. BrnusHue cMa304HBIX JOOABOK Ha Ka4eCTBO OypOBOTO pacTBOpa
2. BimsiHHE 3JIEKTPOJINTOB HA CBOMCTBA MIMHUCTHIX PACTBOPOB
3. PerynupoBaHH€e peOIOTHYECKHX CBOMCTB MPOMBIBOYHBIX KUAKOCTEH
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4. Tloka3zaTtenu CTaOUIBLHOCTH U CETUMEHTAINH

5. lleMeHTHPOBOUHBIN arperaT

6. LleMeHTHO-CMECHTEIbHbIC MAIIUHBI

7. OcpeaHuUTEIbHBIE EMKOCTH

8. buoxu manudoibga

9. CraHuust KOHTPOJIS IIEMEHTUPOBAHMSI CKBAXKHUH

10. LleMeHTHPOBOYHBIE KOMILIEKCHI

11. O6Bs3Ka IEMEHTUPOBOYHON TEXHUKHU

12. PaboTbl, MPOBOAMMBIE TIOCIIE IEMEHTUPOBAHHS 00CAHBIX KOJIOHH

13. Komnonanas xumus u ee 3Hadenue. Kommoninoe cocTosiHrie BEiecTa

14. Crabunu3anus v KOJUIOUIHAS 3aIlnuTa

15. Xumus rIIMHACTBIX paCTBOPOB

16. Xumus HedTeIMyICHOHHBIXH HA HEYTAHONW OCHOBE TPOMBIBOUHBIX JKUAKOCTEH

17. MuxkporereporeHHbIE CUCTEMBI

18. Pa3zpaboTka BOMPOCOB KOATYJISALIUHU M MENTH3ALNUN TP XUMHUECKOI 00paboTKe OYpOBBIX
pacTBOpOB

19. B3auMOCBsI3b OCHOBHBIX IPOLIECCOB, IPOUCXOSIINX B OYPOBBIX paCTBOPax

20. Bnusinue TBepaoit ¢da3bl OypoBOro pacTBopa

21. Biusiaue unbpTpata OypoBOro pacTBopa

Kpurtepun oueHku (6 pamxax mexywei ammecmayuu)

Pecnamenmom BPC I'THTY npedycmompeno 15 6annog 3a mexkywyro ammecmayuro.
Kpumepuu oyenxu paspabomanwi, ucxoos u3z pasoenerus oannog: 10 6annoe 3a oceoenue
meopemuyecKux 60npoco8 OUCYUNIUHbL, 5 6AI08 — 34 8bINOIHEHUe NPAKMUYECKUX 3A0aHULL.

Kputepun oieHKkH 0TBETOB Ha TeOpeTHYECKHE BONPOCHI:

- 0 6annoe evicmasnsemcs cmyoeHmy, eciu OaH HenoaHbll omeem, MPEICTABISIOMNNA cO00M
pa3pO3HEHHbIE 3HAHHUS [0 TEME BOMpPOCAa C CYIIECTBEHHBIMU OIIMOKAMU B OMNpPEICICHUSX.
[TpucyTcTBYIOT (parMEeHTapHOCTh, HEJIOTUYHOCTHh H3NOKEHUs. CTyIeHT HE OCO3HAeT CBS3b
JAHHOTO TOHSITHUS, TEOPHH, SIBICHUS C APYTMMU OOBEKTAMHU IUCHUIUIUHBL OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3AIHS U JJOKAa3aTeIbHOCTh H3JI0KeHHs. Peuh HerpamoTHasi. J{omomHnuTeTbHbIE
U YTOYHSIIOIKE BOIIPOCHI MIPEToiaBaTelsi He MPUBOAT K KOPPEKLIUU OTBETA CTY/IEHTA HE TOJIBKO
Ha ITOCTaBJICHHBIN BOIPOC, HO M HA IPYTHE BOTPOCHI TUCIIUILIHHEI.

- 1-2 pannoe evicmaensemca cmyoenmy, eciu 0an HeOOCMAMOYHO NOIHbIU U HEOOCMAMOYHO
paszeepHymoiti omeem. JloTMKa ¥ TIOCIEAOBAaTEIFHOCTh W3JIOKEHUS HWMEIOT HapyIICHUS.
JlonyiieHsl OMOKY B PacKPBITUM MOHATHH, ynoTpebieHun TepMUHOB. CTyJIEHT HE CIOCOOEH
CaMOCTOSITENIFHO BBIJCNIUTh CYIIECTBEHHBIE W HECYIIECTBEHHBIC TNPU3HAKA W TPUYUHHO-
CJIEZICTBEHHBIE CBS3U. Cmyoenm modcem KOHKpemu3upogams 00600ujennvie 3Hanus, 00Ka3as Ha
NpUMEpPax ux OCHOBHbIE NOJIOHCEHUSL MOAbKO ¢ NOMOWbIO npenodasamers. Peuesoe oghopmnenue
mpebyem NONpagox, KoppeKyuu.

- 3-4 o6annos evicmasnaemcsa CcmyoeHmy, ecau OaH NOJHLI, HO HeOOCMAMOYHO
nocne0o8amenbHulil. 0Omeem Ha NOCMAGIEeHHbIll 6ONPOC, HO TPH STOM IIOKAa3aHO YMEHHe
BBIJICJIUTh CYIIECTBEHHBIE M HECYIIECTBEHHBIC NMPHU3HAKW W NMPUYMHHO- CJIEJCTBEHHBIC CBS3H.
OTBer JIOTMYEH M M3JIOKEH B TEePMHUHAX HayKu. Mozym Owvimb Oonyujenvt 1—2 owubku 8
onpeoeneHuu  OCHOBHLIX  NOHAMULL, — KOMOpble  CMmyOeHm  3ampyoHAemcs  UCNpasumb
CamocmosamenvbHo.

- 5-60annoe evicmaegnaemca cmyoeHmy, eciu OaH NOJHGIU, PA3GEPHYMbLL Omeem Ha
MOCTaBJIEHHBI BOIPOC, IMOKAa3aHO YMEHHUE BBLICIHUTH CYHIECTBEHHbIE M HECYIIECTBEHHbBIE
NPU3HAKH, IPUYUHHO- CIIEICTBEHHBIE CBsA3U. OTBET YETKO CTPYKTYPHUPOBaH, JIOTHUYEH, U3JI0KEH
B TepMUHaX Haykd. OOHAKO Oonywjenvl He3HauumenbHbvle OWUOKU UIU Heoouembl,
ucnpasieHuvie Cmyo0eHmom ¢ NOMOUWbIO «HABOOSAUWUXY B0NPOCO8 NPENo0a8ames.



- 7-8 6annosé evicmasnaemca cmyoeHmy, eciu OaH NOIHbIL, PA36ePHYMbl omeem Ha
MOCTaBJICHHBIA BOIPOC, OOKA3AMENbHO DPACKPbIMbL OCHOBHbIE NOJIONCEHUs. meMbl; B OTBETE
MPOCIICKUBACTCS YETKAsl CTPYKTYpPa, JIOTHYECKask MOCJIEA0BATEIbHOCTD, OTPaXKAIOIIasl CYIIHOCTh
pacKpbIBaeMbIX TMOHATUN, Teopuid, sBiAeHUA. OTBET HW3JI0XKEH JIUTEPATYPHBIM S3BIKOM B
TEPMUHAX HAyKH. B omeeme OonyujeHvl Hedouemvl, UCHPABIEHHblE CIYOEHMOM C NOMOWbIO
npenooasamelisi

- 9 obannoe evicmasnaemca cmyoeHmy, eciu OaH NOJHbIU, PA3GEPHYMbIL Omeem Ha
MOCTaBJICHHBI BONPOC, TIOKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HaHUH 00 o0OBeKTe,
JIOKA3aTeIbHO PACKPHITHl OCHOBHBIE IIOJIOKEHUS TEMbI; B OTBETE IPOCICKHBACTCS YETKas
CTPYKTypa, JIOTMYecKash IOCJIe0BaTeIbHOCTh, OTpaXkallllas CYIHOCTh PACKPhIBAEMBIX
NOHATHUH, TEOPUH, ABICHUN. 3HaHUe 00 0ObeKkme OeMOHCMPUPYemcs Ha oHe NOHUMAHUS €20 8
cucmeme OGQHHOU HAVKU U MeHCOUCYUNTUHAPHBIX césa3el. OTBET H3JIO0KEH JIUTepaTypHBIM
S3BIKOM B TEpMUHAX HaykKu. Moeym Owvimb OonyujeHvl Hedouemvl 8 OnpedeieHuu NOHAMULL,
ucnpasieHHvle Cmyo0eHmom camoCmosamenbHo 8 npoyecce omaema.

- 10 6annoe evicmasnsemca cmyoeHmy, eciau OaH HNOAHGIU, PA3GEPHYMbIUL omeem Ha
MOCTaBJICHHBI BONPOC, T[OKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HaHUH 00 o0OBeKTe,
IPOSIBIIAIONIASCS B CBOOOIHOM ONEPUPOBAHUH MOHATHIMU, YMEHUH BBIJICIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHBIE €ro MPHU3HAKHU, NPUYHMHHO-CIEICTBEHHbIC CBS3U. 3HaHUE 00 O0OBeKTe
JEMOHCTpHUpYeTCcs Ha (JOHE MOHMMAHUS €r0 B CHCTEME JaHHOH HAYKH M MEXIUCIHUILTHHAPHBIX
cBszeil. OTBeT hopMynupyeTcs B TEPMUHAX HAYKH, U3JTI0KEH JTUTEPATypHBIM SI3bIKOM, JIOTHYEH,
JI0Ka3aTeNeH, 0eMOHCMPUPYem agmopcKyio NO3UYUIO CHYO0eHma.

bannvt 3a memy 6vi600amca Kak cpeOHuil 6411 no 3a0AHHLIM CHIYOEHHLY G0NPOCAM, He
cuumasn Koau4ecmeo «HagoOAWUX» U YMOYHAIOUUX 60NPOCO8.

bannwl 3a mekyugyro ammecmauyuio b1600Amcs KAk cPeOHUil 6ain no 6cem memam.

TeMbl 17151 CAMOCTOSITEJILHOTO U3YYEeHHS

Konnounnas xumus u ee 3HaueHue. KoutonaHoe cocTossHue BelecTBa
Crabunu3anus 1 KOJUIOWIHAS 3aIuTa

XHUMHS TIIMHUCTBIX PAaCTBOPOB

Xumust He(TeIMYITbCHOHHBIXY Ha HEPTSIHONH OCHOBE MPOMBIBOYHBIX KHUIKOCTEH
MukporeTeporeHHbIe CUCTEMBI

Pa3paboTka BOIIpocoB KOaryasiuy U NeNTU3aLMK IPH XUMUYEeCKoi 00paboTke OypOBbIX
pacTBOpOB

B3anMocBsI36 OCHOBHBIX TIPOIECCOB, TPOUCXOISAIINX B OYPOBBIX pacTBOpax
Brnusinue tBepoii passl 6ypoBoro pactsopa

Brnusiaue ¢punbsTpara 6ypoBoro pactsopa

10 Brnusinue cMa30uHbIX J00aBOK Ha KaueCTBO OYpOBOTO pacTBOpa

11. BnusiH¥E 3ICKTPOIMTOB HA CBOMCTBA TIIMHUCTHIX PACTBOPOB

12. PerynupoBaHue peoJOorH4ecKiX CBOMCTB MPOMBIBOUHBIX KHUAKOCTEH

13. [TokazaTenu cTaOUILHOCTH M CEIUMEHTALIMH

14. IleMeHTHPOBOUHBI arperat

15. [lemeHTHO-CMECUTETbLHBIC MAIITMHBI

16. OcpegHuTensHbIE EMKOCTH

17. bnoxu Mmanudoipaa

18. CtaH1us KOHTPOIIS IEMEHTHUPOBAHUS CKBAXKUH

19. IleMeHTHPOBOYHBIC KOMILICKCHI

20. O06Bs3Ka IEMEHTUPOBOYHON TEXHUKU

21. PaGoThI, TPOBOAMMBIE TIOCIIEC IEMEHTUPOBAHUS 00CATHBIX KOJIOHH

ouhkwnE
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Ilepeyensb TeM AJ19 pedepara

1. JlurnocynbshoHaTHbIE OYpOBBIC PACTBOPHI

2. T'ymarnbie 6ypoBbIe pacTBOPHI

3. U3BecTkoBBIE OYPOBBIC PACTBOPHI

4. TurconsBecTKOBbIE OYpOBBIE PACTBOPHI

5. T'unco-kanueBbie OypOBBIE paCTBOPHI

6. XiopkanueBsle OypOBBIE paCTBOPHI

7. XiopkanbliueBble OypoBbIe PAaCTBOPHI

8. CunukatHble OypOBbIE PaCTBOPHI

9. BrusHHE 3JEKTPOJIUTOB HAa CBONCTBA INIMHUCTHIX PaCTBOPOB29

10. BausiHue 3aIIUTHBIX BHICOKOMOJIEKYIISIPHBIX BELIECTB (KOJUIOMI0B) HAa CBOMCTBA INIMHUCTBIX
pacTBOpOB

11. BausiHue OBEPXHOCTHO-aKTHBHBIX BEIIECTB HA CBOMCTBA OYpOBBIX PacTBOPOB

12. BausiHue neHoracurelneld Ha XMMUYeCKH 00paboTaHHBIN OypOBO# pacTBOp

13. PerynupoBaHue peoIOTHYECKUX CBOWCTB TPOMBIBOYHBIX JKHUIKOCTEH

14. PerynupoBaHue BOJI0OTJAa4H TPOMBIBOUHBIX KHAKOCTEH

15. Bausinue cMa3ouHbIX 100aBOK Ha Ka4yecTBO OypOBOTO pacTBopa

16. OnTuyeckue cBOMCTBA KOJIOUIHBIX CUCTEM

17. YcToMUMBOCTD M KOATYJIALNS KOJUIOMIHBIX CHCTEM

18. PacTBOpPBI BBICOKOMOJIEKYISPHBIX COSTUHEHHIMA

19. MukporeTeporeHHbIe CUCTEMBI

20. T'enu u cTyaHu

IlepeyeHb y4eOHO-METOAHYECKOr0 oOOecmevyeHHs AJIsi CAMOCTOATEIbHOH PpPadoThl

CTY/IEHTOB

1. ®panunesa H.H., Pomanenko E.C., besruna 10.A., Bonocosa E.B. Komnoumnas xumws:
yuebHoe mocobue. — CraBpononb: CTaBpONOJIbCKUN TIOCYAapCTBEHHBIM —arpapHbIi
yauBepcuteT, [laparpad, 2013. — 52 c. — ISBN 2227-8397. — Pexum pnocryma:
http://www.iprbookshop.ru/47308.html.

2. Ilyns HO.A., MypanxanoB M.B. bypoBbie NpOMBIBOYHBIE M TAMIIOHAXKHBIE PACTBOPBI:
yuebHO-MeToimyeckoe mocobue. -CraBpononb: CeBepo-KaBkazckuii  ¢enepanbHblil
yHuBepcurer, 2014. -106 c. — ISBN 2227-8397. — Pexum jocrymna:
http://www.iprbookshop.ru/63078.html.

3. babasn 2.B., Moiica H.FO. BbypoBbie pactBopbl: YueOHoe mnocobue. - M.: HHdpa-
Wwmxenepus, 2019. - 332 c. - ISBN 978-5-9729-0287-3 - Pexum nocryma:
https://www.studentlibrary.ru/book/ISBN9785972902873.html.

4. Koases, A. B. 3akaHunBaHue He(TAHBIX U ra30BbIX CKBaXXUH : yueOHoe mocobue / A. B.
KoBaneB. — Tomck : Tomckuil nonurexuuueckuit yanusepcutet, 2019. — 225 ¢. — ISBN
978-5-4387-0856-8. - Pexxum goctyna: http://www.iprbookshop.ru/96113.htm.

Bonpocsl k nepBoii pyde:kHoii aTTecTallUK

1. DOBomrouus 6ypoBbIX IPOMBIBOUHBIX KUAKOCTEH.

2. Haznauenue OypoBbIX poMbIBOUHBIX kuakocTel (BIDK) npu Oypenun ckBakuH.

3. TpeGoBaHus K OYpOBBIM MPOMBIBOYHBIM JKHUIKOCTSIM

4. Baxwueiimme GU3MKO-XUMUYECKUE MPOLIECCH U SABJICHUS B Cpefie OYpPOBBIX JKHUIKOCTEH

5. Jlucnepcurie cuctemsl ([IC)

6. Krnaccugukanus 1ucnepcHbIX CUCTEM

7. DOyHKIUU TPOMBIBOYHBIX KUAKOCTEN

8. Coboanas Mex(daszHas HOBEPXHOCTHAs SHEPTHS

9. OnTHuYeCcKHe CBOICTBA KOJUIOMIHBIX PaCTBOPOB

10. YcToitunBOCTh AUCHEPCHBIX CUCTEM


http://www.iprbookshop.ru/47308.html
http://www.iprbookshop.ru/63078.html
https://www.studentlibrary.ru/book/ISBN9785972902873.html
http://www.iprbookshop.ru/96113.htm

11. [loBepxHocTHBIE siBieHus B JIC
12. CtpoeHne KOJIJIOMIHBIX YACTHIL

O0pasen BapuaHTa 1715 npoBeaeHust 1 pyoe:xxHoii arrecranuu

MHHHUCTEPCTBO HAYKH M BHICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIINA
TI'PO3SHEHCKHWI 'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHH akagemuka M./, MUJLIHOHIIMKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "

Jucuuniauna "Xumus 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"
bujer Ne

1. YcTOMUNBOCTh JUCTIEPCHBIX CUCTEM
2. BaxxHelimue (GpU3NKO-XUMHYECKUE MPOLIECCHI U SIBJICHUS B Cpefie OypPOBBIX KHUIAKOCTEH
3. DBosronus OypOBBIX IIPOMBIBOYHBIX JKHJIKOCTEH.

W N =

Ioanucey npenoaaBareist Hoanuck 3aBenyromero kadeapoii

©CoNoOR~WNE

Bonpocsl k BTopoii py0e:kHoil aTTecTalNU

OcMoTHYECKHE TIPOIECCHI ¥ MX BIUSHUE HA MIPOIECCH OYPCHHUS CKBAKHHBI
CopOuus u copOLMOHHBIE TPOIECCH

JIBOMIHOM DHEPreTUYECKUN CII0U

3041 U Tenu

[TpurotoBnenue ycroiuusbix JC

[lonsiTHE O MOMMMEpPaX U MONIMMEPU3ALUU

OO6pa3oBaHu€ IEMEHTHOTO KaMHS

Buapl xumMuyeckux cBsizei

PacTtBOpBI.

OOpa3zen BapuaHTa JJsl IPoBeeHUs 2 pyOe:KHOM aTTecTalun

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHU I'OCYJAPCTBEHHBII HE®@TSAHOM TEXHUYECKA YHUBEPCUTET
uMeHu akagemMuka M.J{. MULJIMOHIIIUKOBA
HHucrutyT HepTH M raza
I'pymnna " " Cemectp " "

Jucnuniauza "Xumusi 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"

Bujer Ne
. YCTOWYUBOCTb JUCIEPCHBIX CUCTEM
. CTpoeHre KOJIJIOUTHBIX YaCTHI]
. JIBOIHOM 2HEpreTUdeCcKuil CiIoi
[Hoanmucek npenogasarens IMoamucek 3aBenymwouero kageapou

LCoNoOAWNE

Bonpocsl k 3auery

OBoumo1rs OYpOBBIX TPOMBIBOYHBIX JKUKOCTEH.
Haznauenue OypoBbix mpombIBOUHBIX kuakocter (BITK) npu 6ypennun ckBakuH.
TpeboBanust K OypOBBIM TPOMBIBOUYHBIM KHJIKOCTSIM
Baxneiimme Gpu3nko-XxuMUIECKHE TTPOIIECCH U SIBJICHUS B cpefie OYPOBBIX KUAKOCTEH
JlucniepcHble cUCTEMBI
Knaccudukanus qucrepcHbIX cucTeM
@YHKIMY IPOMBIBOYHBIX KHIKOCTEN
CBobonHas MexdazHasi TOBEPXHOCTHAS SDHEPIUSI
OnTHyeckre CBONCTBA KOJJIOUJHBIX PaCTBOPOB
7



10. YcToitunBOCTh AUCHEPCHBIX CUCTEM

11. IToBepxuoctusie sBienus B JJC (OIIK-1)
12. CtpoeHne KOJUIONIHBIX YaCTHIT

13. OcMoTHUecKHEe TPOLECCHl U MX BIUSHUE HA MTPOLECCHl OYPEHHS CKBAKHHbI
14. CopOuust 1 COpOIMOHHBIE TTPOLIECCHI

15. JIBOWHOM PHEPTreTUUYECKHUM CIIOM

16. 3omu u renu

17. IlpuroroBnenue ycroiunseix JIC (OITK-5)
18. [TonsTHE O MOMMMEPaX U MOJIMMEPHU3AIUN
19. Ob6pazoBaHue IIEMEHTHOTO KaMHS

20. Bupl XuMHUYECKUX CBA3€EN

21. PacTBOpBI

Oo0pa3sen OnJera Uisl 3a49eTa
MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUS
POCCUNCKOU ®EJEPALINU
'POBHEHCKII T'OCYJJAPCTBEHHbBIN HE®TSHOM TEXHUYECKWI YHUBEPCUTET
nMeHHu akagemuka M. /[. MUJIIHOHIIMKOBA

Jucuunianna «XumMus 0ypoBbIX M TAMIIOHAKHBIX PACTBOPOB»
Wuctutyr __HedTH M raza  crenuanm3anus PazpaboTka v dKkcruTyaTanus HETIHBIX M Ta30BbIX
MECTOPOKICHUI ceMecTp
buner 1
1. DBomronus OypoBBIX TPOMBIBOYHBIX KUIKOCTEH
2. OOpasoBaHue IIEMCHTHOTO KaMHs
3. JIBOWHOM PHEPreTUYECKUMA CIIOM

Yr1Bepxaaro:
« _» 20 r. 3as. kagheopoii

Texkymuii KOHTPOJIb

['OTOBAT rIMHUCTHIN pacTBOP € pacxoaoM TiauHbl P u ycnoBHOM BsiskocThio T ot 25 1o

30 c. MI3MepstoT IIIOTHOCTD INIMHUCTOrO pacTBopa. M3 ypaBHeHus (1) HAX0AAT pacxo/l TIMHBIL:
Pl PP |
- ':Pr;[ripa:'-':l—am:l (1)

rae P — pacxon rounsl Ha 1 M3 pacTBOpa; pri — MIOTHOCTH TommHBL, Kr/M® (2500-2900 kr/m3); pp —
TIOTHOCTh TIIMHHCTOTO PACTBOPA, KI/M; Py — IJIOTHOCTH BOJBI; M — BIAKHOCTH TIIMHBI B JONAX
€VHMLIBI.

OrnpenensoT BIAKHOCTh yTsDKeauTens. s sToro HaBecky cpemHedt mpobOer 50 r B
baphopoBoii yalike NOMEIIAIOT B CYIIMWIbHBIN mKag u cymar npu tremnepartype 105-110 °C no

MOCTOSTHHOM MaccChl. BJaXXHOCTh B IOJISIX €TMHUILIBI OTIPEIEIISIIOT 110 (hopMyIie:
— M M
n= o (2)
rac Ml — MacCa HaBCCKHU 0 CYLIKHU, T’ M, — macca BBICYHICHHOﬁ HaBCCKU, T.

OHpe)]eJ'ISII-OT IUIOTHOCTb  YTAXKCIIUTEIIA. IImoTHOCTB YTSAKCIUTCIIA OINPEACIIAIOT C
MMOMOIIbIO MMKHOMETpPA.

BspemmBaror 10 T BBICYIICHHOI'O YTSAXCIIMUTECIIA, BCBIIIAIOT €0 B IMKHOMETP U JOJIMBAKOT
yTJ'ICBOI[OpO,Z[HOﬁ KUIKOCTBIO A0 MCTKH (KCpOCI/IH, ra30KOHJACHCAT, AMU3TOIINIMBO H ,Z[p)
BakyymupytoT uisl yaaneHusl My3bIpbKOB BO37yXa, AOJIMBAIOT MPU HEOOXOIUMOCTH KHJKOCTh
J0 MCTKHM MU B3BCIIMBAIOT C TOYHOCTBIO OO 0,01 T. OCBO60)K,Z[8.IOT IMUKHOMCETDP, IIPOMBIBAKOT €TI0,
3aI1OJIHAIOT 10 METKHN TaKoH ke KUOKOCTHIO U B3BCIINBAKOT.
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[110THOCTH MOPOILKA YTSHKETUTENS ONPEICIISIOT 110 GOpMYyJIE:
M-p
=—=2_ r/cM’ (3)

IA€ Py U Px — IUIOTHOCTh COOTBETCTBEHHO YTSXKEIUTENS M YIJIIEBOJOPOIHOM XKUAKOCTH; M —
Macca HaBECKH MOPOIIKa yTspKenuTens; Q1 — Macca MUKHOMETpa C MOPOIIKOM H KUAKOCTBIO; Q2
— Macca NIMKHOMETPA C )KUJIKOCTBIO.

Pacxoj yrsokensioniel 106aBku Ha 1 M® IPOMBIBOYHON KHIKOCTH PACCUMTHIBAIOT I10

dbopmye:

_ pylpa—sy)
¥ { Pl'_'g'—j [1-n+n p},jl (4)

Ijie p1 — MIOTHOCTh HEYTSKENEHHOTO TIIMHUCTOrO PAcTBOPa (MCXOIHOT0), KI/M>; P2 — IIOTHOCTH
YTSKETEHHOTO TIIMHUCTOTO PacTBOPa, KI/M°,

B oroii gopmyne He yuuThiBaeTca pa3zdaBiieHHE NPOMBIBOYHOM KMJIKOCTH BOAOH U
KUJKUMHU peareHTamu npu yrsokeneHuu. [loaTomy mnpu mojcuere pacxoaa YTSKEIUTENsT HAl0
TpebyeMyIo TIOTHOCTH (p2) yBemmuuth Ha 0,04 r/cm®,

B UCXOOHBIM TJIMHUCTBIA PAcTBOP BBOAAT PACUETHOE KOJIUYECTBO YTSIKEIUTEIN,
NIEPEMELINBAIOT U ONPEAEIAIOT IUIOTHOCTD YTSKEIEHHOTO TIIMHUCTOIO PacTBOPA.

[Ipu HEOOXOAMMOCTH COCTAB IIIMHUCTOIO YTSKEIEHHOTO pacTBOPa KOPPEKTUPYIOT.



—_

KoHTpo/IbHO-N3MepUTeIbHbIE MATEPHAJIBI K AUCHHUILINHE
«XHMHUSA OYPOBBIX H TAMIOHAKHBLIX PACTBOPOB»

MWUHHUCTEPCTBO HAYKHW U BBICHIEI'O OFPA30OBAHUS POCCUMCKOM ®EJIEPALIIN
I'PO3HEHCKUI1 TOCYIAPCTBEHHbBII HE®@TSIHON TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M./, MUJLIMOHIIMKOBA
HMucruryT HepTH M raza
I'pymma " " Cemectp " "'

Jucnunianza "Xumus 6ypoBbIX H TAMIIOHAKHBIX PAacCTBOPOB"

Bujer Ne 1
. [loBepxuoctHeie aBnenus B J1C
. OBomo1us OypPOBBIX IPOMBIBOYHBIX KHIKOCTEH.
. CTpoeHHe KOJUTOMIHBIX YaCTHUI]
Hoanuce npenosasares Hoanuce 3aBeayrouero kadeapoi

MHWHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUSI POCCUMCKOM OEJIEPAIIUN
I'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUA YHUBEPCUTET
uMeHHn akaaemuka M./, MIJUIHOHIIIMKOBA
HHcrutyT HepTH M raza
I'pymna " " Cemectp " "

Jucnuniuna "Xumus OypoBbIX H TAMIIOHAKHBIX PacTBOpPOB"
buer Ne 2

. Buasl xumnuecknx cBsa3ei
. TpeboBaHus kK 6YpOBBIM IIPOMBIBOYHBIM JKHUIKOCTSIM
. PactBOpBI

Hoanmucek npenogasarens IMoamucek 3aBeayomero kapeapou

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30BAHMS POCCUMCKOM ®EJAEPAIIAA
T'PO3ZHEHCKHU I'OCYJAPCTBEHHBII HE®TSAHOM TEXHUYECKA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuimoHIIIUKOBa
HHcTrutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauza "Xumusi 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"

Buner Ne 3

. YCTOWYUBOCTb JUCIEPCHBIX CUCTEM
. Baxnelimme (pu3nKo-XuMHYECKHE MIPOLECCHI U SIBJICHUS B cpefie OypOBBIX KHUIAKOCTEH
. OBoIONHS OYPOBBIX IIPOMBIBOYHBIX JKHIKOCTEH.

[oanucey npenogaBarteJist Hoanuck 3aBeayromero kapeapoii
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MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUS POCCUMICKOM ®EJIEPALIMA
T'PO3SHEHCKHWI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHn akagemuka M./[. MuiHOHIIUKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "

Jucuuniauna "Xumus 6ypoBbIX H TAMIOHAKHBIX PacTBOPOB"
buier Ne 4

. DBOJIONUS OYPOBBIX IIPOMBIBOYHBIX JKUIKOCTEH.
. Ha3nauenue OypoBbIx npoMbiBouHbIX sxuakoctei (BIIDK) nmpu OypeHun CKBa>kKUH.
. OnTryeckue CBOMCTBA KOJIOUIHBIX PACTBOPOB

Ioanucey npenoaaBareJist Hoanuck 3aBeayromero kapeapoii

MUHUCTEPCTBO HAYKHU M BBICLIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIUN
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE®TSAHOM TEXHUYECKWNA YHUBEPCUTET
uMeHu akaaemuka M./, MuuiHOHIIIMKOBA
HHcruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucounianza "Xumusi 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"

Bbuier Ne 5

. Haznauenne 6ypoBbix npoMeiBouHBIX kuakocTei (BIDK) npu OypeHnn ckBaskuH.
. OyHKIMH TPOMBIBOYHBIX JKHUIKOCTEH
. IlonsiTHE 0 moNMMMepax U MONMUMEPH3ALIH

Hoanucek npenosaBares Hoanuce 3aBeayrouero kapeapoi

MHUHHUCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHUSI POCCUIICKOM ®EJEPALINA
I'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKUMA YHUBEPCUTET
uMeHnHn akagemuka M./, MIJUIHOHIIIMKOBA
HucrutyT HepTH M raza
I'pymnna " " Cemectp " "

Jucnuniuna "Xumus OypoBbIX U TAMIIOHAXKHBIX PACTBOPOB"
buier Ne 6

. Baxxneiime GpU3NKO-XUMHYECKUE MIPOLIECCHI U SIBIICHUS B Cpejie OYPOBBIX KHUIKOCTEH
. OYHKIUH TPOMBIBOYHBIX JKUIKOCTEH
. 3011 U Teaun

[Hoanmucek npenogasarens IMoamucek 3aBeayomero kageapoi

MHUHUCTEPCTBO HAYKH U BBICIHIEI'O OFPA30BAHMS POCCUMCKOM ®EJEPAIIAA
T'PO3ZHEHCKHU I'OCYJAPCTBEHHBII HE®@TSAHOM TEXHUYECKA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIIUKOBA
HucrutyT HepTH M raza
I'pynna " " Cemectp " "

Jucuunauna "Xumus 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"

Buier Ne 7

. OcMOTHYECKHE MPOIIECCH U MX BIMSHUE HA TPOLECCH OYPEHUS CKBAYKUHBI
. [ToBepxHocTHbIe sBeHus B JIC
. Baxxueiimme Gpu3HKo-XMMHUYIECKHE TPOLIECCHI U ABJICHHS B Cpeie OYpOBBIX KUIKOCTEH

[oanucey npenogaBarteJist Hoanuck 3aBeayromero kapeapoi
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MWHHUCTEPCTBO HAYKHW 1 BBICHIETO OBPA3OBAHUS POCCUMCKOM ®EJEPAIIANA
I'PO3HEHCKMI1 TOCYJIAPCTBEHHbBII HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHH akagaemuka M./J{. MuiiuoHIuKoOBa
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "
Jucuuniauna "Xumus 6ypoBbIX H TAMIOHAKHBIX PacTBOPOB"
Bujer Ne 8
1. CBoGoHast MeK(a3Hasi TOBEPXHOCTHAS SHEPT U
2. JlucriepcHbIe CHCTEMBI
3. Kimaccugukanus qucnepcHbIX CUCTEM
Moanuck npenogasareisi Moamuce 3aBexyomero kageapoi

MUHUCTEPCTBO HAYKH U BBICLLIEI'O OBPA30OBAHUS POCCUMCKOM OEJTEPALINN
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE®TAHOM TEXHUYECKWA YHUBEPCUTET
uMeHu akaaemuka M./, MuuiHOHIIIMKOBA
HHcruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucounianza "Xumusi 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"
Bbuiaer Ne 9
1. Buasl XUuMHYECKUX CBS3EH
2. OCMOTHYECKHE MPOIIECCH U UX BIIMSIHUE HA TPOLECCH OYPEHUS CKBAYKIUHBI
3. CTpoeHHE KOJIOUIHBIX YaCTHUIL

Hoanucek npenosaBares Hoanuce 3aBeayrouero kapeapoi

MHUHHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIUN
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUIL YHUBEPCUTET
uMeHnHn akagemuka M./, MIJUIHOHIIIMKOBA
HucrutyT HepTH M raza
I'pymnna " " Cemectp " "

Jucnuniuna "Xumus OypoBbIX U TAMIIOHAXKHBIX PACTBOPOB"

buaer Ne 10
1. O6pa3oBaHUE IEMEHTHOTO KaMHS
2. Onruyeckue cBOWCTBA KOJUIOMIHBIX PACTBOPOB
3. CTpoeHHe KOJUTOUIHBIX YaCTHI]
[Hoanmucek npenogasarens IMoamucek 3aBeayomero kageapoi

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30BAHMS POCCUMCKOM ®EJIEPALIIN
T'PO3ZHEHCKHU I'OCYJAPCTBEHHBII HE®@TSAHOM TEXHUYECKA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIIUKOBa
HucrutyT HepTH M raza
I'pynna " " Cemectp " "

Jucuunauna "Xumus 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"

Bujer Ne 11
1. @yHKIMY TPOMBIBOYHBIX YKHIIKOCTEH
2. JIBOMHO¥ SHEPreTUIECKU CIION
3. 3omu 1 renu
[oanucey npenogaBarteJist Hoanuck 3aBeayrouiero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALINN
T'PO3SHEHCKHWN I'OCYJIAPCTBEHHBIN HE®@TAHONW TEXHUYECKA YHUBEPCUTET
uMeHn akagemuka M./[. MuiHOHIIUKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "

Jucuuniauna "Xumus 6ypoBbIX H TAMIOHAKHBIX PacTBOPOB"

Buier Ne 12
1. YCTOMYUBOCTh TUCTIEPCHBIX CHCTEM
2. CTpoeHHe KOJUIOUIHBIX YaCTHI]
3. JIBOIMHOM SHEepreTH4YecKuil con
Moanuck npenoxaBaTens Hoanuck 3aBeayromero kapeapoii

MUHUCTEPCTBO HAYKH U BBICLLIEI'O OBPA30OBAHUS POCCUMCKOM OEJTEPALINN
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE®TSAHOM TEXHUYECKWNA YHUBEPCUTET
uMeHu akaaemuka M./, MuuiHOHIIIMKOBA
HHcruTyT HepTH M rasa
I'pynna " " Cemectp " "
JucuunianHa "Xumusi 6ypoBbIX H TAMIIOHAKHBIX PACTBOPOB"
Bujer Ne 13
1. OnTudeckre CBOMCTBA KOJIJIOUJHBIX PACTBOPOB
2. TpeboBaHus kK OYpOBBIM IIPOMBIBOYHBIM JKHUIKOCTSIM
3. Copbuus 1 cOpOIIMOHHBIE TTPOIIECCHI
Hoanucek npenosaBares Hoanuce 3aBeayrouero kapeapoi

MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSI POCCUMCKOMN ®EIEPALIMA
T'PO3BHEHCKHUM I'OCYJAPCTBEHHbBIN HE®TSAHOM TEXHUYECKUM YHUBEPCUTET
uMeHnHn akagemuka M./, MIJUIHOHIIIMKOBA
HucrutyT HepTH M raza
I'pymnna " " Cemectp " "
Jucnuniuna "Xumus OypoBbIX U TAMIIOHAXKHBIX PACTBOPOB"
Buaer Ne 14
1. OnTuueckue CBOMCTBA KOJIJIOUJHBIX PACTBOPOB
2. [ToHsATHE O TOTUMEPaX ¥ MOJUMEPU3AIIH
3. CBoOoaHast Mex(azHasi HOBEPXHOCTHAS SHEPT U
[Hoanmucek npenogasarens IMoamucek 3aBeayomero kageapoi

MHUHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCUICKOM ®EJEPALIAA
T'PO3ZHEHCKHU I'OCYJAPCTBEHHBII HE®@TSAHOM TEXHUYECKA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuJimoHIIIUKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuunauna "Xumus 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"
Buner Ne 15
1. TpeboBauusa Kk 6ypOBBIM IPOMBIBOYHBIM JKUIAKOCTSIM
2. luciepcHbIC CUCTEMBI
3. PacTtBOpBI
Hoanucey npenogaBarest Hoanuck 3aBeayromero kapeapoii
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MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALINN
T'PO3SHEHCKHWN I'OCYJIAPCTBEHHBIN HE®TAHOW TEXHUYECKAW YHUBEPCUTET
uMeHn akagemuka M./[. MuiHOHIIUKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "

Jucuuniauna "Xumus 6ypoBbIX H TAMIOHAKHBIX PacTBOPOB"

Bujer Ne 16
1. 3omu u renu
2. JIBOMHOM 2HEpreTH4YecKuil con
3. [Ipurotosnenue ycroituusbix J1C
[Hoamuces npenogasarens IMoanuck 3aBenyroniero kapeapoi

MHUHHUCTEPCTBO HAYKHW U BBICHIEI'O OFPA30BAHUS POCCUMCKOM ®EJIEPALIIN
I'PO3HEHCKUI1 TOCYIAPCTBEHHbBI HE®TSIHON TEXHUYECKUI YHUBEPCUTET
uMeHHd akagemuka M./, MIJLIMHOHIIIMKOBA
HMucruryT HedpTH M rasa
I'pynna " " Cemectp " "

Jucounianza "Xumusi 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"

Buner Ne 17
1. ITpuroTtoBnenue yctoiuussix JIC
2. JIBOIHOM 3HEPreTUYECKUH CIIOi
3. ®yHKUUH IPOMBIBOYHBIX XKUAKOCTEH
Hoanuce npenosaBarest Hoanuck 3aBenyromero kagenpoi

MHWHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUS POCCUMCKOM OEJIEPAIIUN
I'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUMA YHUBEPCUTET
uMeHHn akaaemuka M./, MIJUIHOHIIIMKOBA
HHcrutyT HepTH M rasa
I'pymna " " Cemectp " "

Jducnuniuna "Xumus OypoBbIX U TAMIIOHAKHBIX PACTBOPOB'

buaer Ne 18
1. Buabsl XuMH4eCcKux CBsI3ei
2. PactBopsl
3. @yHKUUHU IPOMBIBOYHBIX XKHUAKOCTEN
[Hoanmucek npenogasarens IMoamucek 3aBeayomero kageapoi

MHUHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUSA POCCUMCKOM ®EJEPAIIANA
T'PO3ZHEHCKHU I'OCYJAPCTBEHHBII HE®@TSAHOM TEXHUYECKA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIIUKOBA
HucrutyT HepTH M raza
I'pynna " " Cemectp " "
Jucuunauna "Xumus 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"
Buner Ne 19
1. Baxsreiimme GU3HKO-XUMHUYECKHE POLIECCHI U SBJICHUSA B cpesie OypOBBIX KHUIKOCTEH
2. [ToHsATHE O TOTUMEPaX M MOJUMEPU3AIIH
3. OyHKINH IPOMBIBOYHBIX KHUIKOCTEH
[oanucey npenogaBarteJist Hoanuck 3aBeayromero kapeapoi

14



MWHHUCTEPCTBO HAYKHW 1 BBICHIEI'O OBPA3OBAHUSA POCCUICKOM ®EJEPAIIANA
I'PO3HEHCKMI1 TOCYJIAPCTBEHHbBII HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHH akagaemuka M./J{. MuiiuoHIuKoOBa
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "
Jucuuniauna "Xumus 6ypoBbIX H TAMIOHAKHBIX PacTBOPOB"
Buier Ne 20
1. DBosroust OYpOBBIX IIPOMBIBOYHBIX JKHIKOCTEH.
2. IToeepxHocTHbIe aABaeHUs B JIC
3. YCTOMUUBOCT JUCTIEPCHBIX CUCTEM
Moanuck npenogasareisi Moamuce 3aBexyomero kageapoi

MUHUCTEPCTBO HAYKH U BBICLLIEI'O OBPA30OBAHUS POCCUMCKOM OEJTEPALINN
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE®TAHOM TEXHUYECKWA YHUBEPCUTET
uMeHu akaaemuka M./, MuuiHOHIIIMKOBA
HHcruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucounianza "Xumusi 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"
Bujer Ne 21
1. OcMOTHYECKIE IPOIIECCH U MX BIUSHIE Ha MPOIECCHl OyPEHHs CKBaYKITHEI
2. [IpuroroBnenue yctoiuussix JC
3. YCTOMYMBOCTD JUCIIEPCHBIX CUCTEM
Hoanucek npenosaBares Hoanuce 3aBeayrouero kapeapoi

MUWHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHUSI POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHI I'OCYJIAPCTBEHHbBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHH akageMuka M.Jl. MumoHIUKoOBa
HucrutyT HepTH M raza
I'pymnna " " Cemectp " "
Jucnuniuna "Xumus OypoBbIX U TAMIIOHAXKHBIX PACTBOPOB"
Buaer Ne 22
1. JIBoitHOM 3HEpreTHYeCcKui cioit
2. CBobOonmHas Mexda3Hasi IOBEPXHOCTHAS SHEPT U
3. CopOuust ¥ COpOIIMOHHBIE TTPOIIECCHI
[Hoanmucek npenogasarens IMoamucek 3aBeayomero kageapoi

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30BAHMS POCCUMCKOM ®EJIEPALIIN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSAHOM TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuJimoHIIIUKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuunauna "Xumus 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"
Buaer Ne 23
1. OcMOTHYECKHE TIPOIIECCHI U MX BIMSHUE Ha MPOLECCH OypEHHS CKBAaKHHBI
2. IIpurotoBnenune yctoitunBbix JC
3. BaxxHelimue (pU3NKO-XUMHYECKUE MPOLIECCHI U SIBJICHUS B Cpesie OypPOBBIX KHUAKOCTEH
Hoanucey npenogaBarest Hoanuck 3aBeayromero kapeapoii

15



—_—

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALINN
I'PO3HEHCKHWII TOCYJIAPCTBEHHBIN HE®TSIHON TEXHUYECKHU YHUBEPCUTET
uMeHn akagemuka M./[. MuiHOHIIUKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "

Jucuuniauna "Xumus 6ypoBbIX H TAMIOHAKHBIX PacTBOPOB"
Buier Ne 24

. [IpurotoBnenue yctoruuseix JJC
. OOpa3oBaHUE IEMEHTHOT'O KaMHS
. OCMOTHYECKHE MPOIIECCHI U UX BIUSHUC HA MPOLIECCHI OYPEHUS CKBAXKIHBI

Ioanucey npenoaaBareJist Hoanuck 3aBeayromero kapeapoii

MUHUCTEPCTBO HAYKH U BBICLLIEI'O OBPA30OBAHUS POCCUMCKOM OEJTEPALINN
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE®@TAHOM TEXHUYECKN YHUBEPCUTET
uMeHu akaaemuka M./, MuuiHOHIIIMKOBA
HHcruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucounianza "Xumusi 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"

Buaer Ne 25

. PactBOpBI
. TpeGoBaHus K OYpOBBIM IIPOMBIBOYHBIM JKHIKOCTSIM
. CBoOoxHast Mexx(a3Hast HOBEPXHOCTHAS SHEPT U

Hoanucek npenosaBares Hoanuce 3aBeayrouero kapeapoi

MHUHHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIUN
I'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKUA YHUBEPCUTET
uMeHnHn akagemuka M.Jl. MWIInoHIIMKOBAa
HucrutyT HepTH M raza
I'pymnna " " Cemectp " "

Jucnuniuna "Xumus OypoBbIX U TAMIIOHAXKHBIX PACTBOPOB"
bujaer Ne 26

. DBoOIONHS OYPOBBIX IIPOMBIBOYHBIX JKHIKOCTEH.
. Haznauenne 6ypoBbIx nmpomMbiBouHBIX xunkocte (BIDK) mpu OypeHnn cKBaXkuH.
. PactBOpBI

[Hoanucek npenogasarens IMoamucek 3aBeaymomero kapeapoi

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30BAHMS POCCUMCKOM ®EJIEPALIIN
T'PO3ZHEHCKHU I'OCYJAPCTBEHHBII HE®@TSAHOM TEXHUYECKA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIIUKOBA
HucrutyT HepTH M raza
I'pynna " " Cemectp " "

Jucuunauna "Xumus 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"

Buner Ne 27

. O6pazoBaHUe IEMEHTHOTO KaMHS
. [ToHsATHE O TOTMMEpPaX M MOJUMEPHU3AIIH
. Haznauenne 6ypoBbIx mpomMbiBouHBIX kuakocter (BIDK) mpu Oypernn ckBakuH.

[oanucey npenoxaBarteJist Hoanuck 3aBenyromero kapeapoi
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MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALINN
T'PO3SHEHCKHWI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHn akagemuka M./[. MuiHOHIIUKOBA
HHucrutyT HepTH M raza
I'pynma " " Cemectp " "
Jucuuniauna "Xumus 6ypoBbIX H TAMIOHAKHBIX PacTBOPOB"
bujer Ne 28
1. OcMOTHYECKHE TPOIIECCHI U MX BIUSHHUE HA MPOIECCHl OYPCHUS CKBAKHUHBI
2. OOpa3oBaHUE IEMEHTHOT'O KaMHS
3. DBoumroius OypPOBBIX MPOMBIBOYHBIX KHIKOCTEH.
Moanuck npenogaBaTens I[oamuck 3aBenymomero kageapoi

MUHUCTEPCTBO HAYKH U BBICLLIEI'O OBPA30OBAHUS POCCUMCKOM OEJTEPALINN
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE®TSAHOM TEXHUYECKWNA YHUBEPCUTET
uMeHu akaaemuka M./, MuuiHOHIIIMKOBA
HHcrutyT HedpTH M rasa
I'pynna " " Cemectp " "
Jucounianza "Xumusi 6ypoBbIX H TAMIIOHAKHBIX PacTBOPOB"
Buaer Ne 29
1. [IpurotoBnenue yctonuussix JC
2. TpeboBaHus kK OYpOBBIM IIPOMBIBOYHBIM JKHUIKOCTSIM
3. CBobOonHas Mexda3Has MIOBEPXHOCTHAS SHEPTHA
Hoanucek npenosaBares Hoanuce 3aBeayrouero kageapoi

MHUHHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIUN
I'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKUA YHUBEPCUTET
uMeHnHn akagemuka M./, MIJUIHOHIIIMKOBA
HucrutyT HepTH M raza
I'pynna " " Cemectp " "

Jucnuniuna "Xumus OypoBbIX U TAMIIOHAXKHBIX PACTBOPOB"
buaer Ne 30

—_—

. O6pa3oBaHUE IEMEHTHOTO KaMHS

2. TpeboBaHus K OYpOBBIM IIPOMBIBOYHBIM JKHUIKOCTSIM

3. OnTryeckue CBOWCTBA KOJUIOUIHBIX PACTBOPOB

[Hoanmucek npenogasarens IMoanmucek 3aBexyrouero kagenpoii

KpuTtepun oneHky 3HAHMI NPU IpHeMe 3a4eTa

- He 324YTEHO BBICTABJISCTCS aCIUPAHTY, €CIU JaH HE IOJHBIA OTBET, NPEACTABIAIOLINN
co00i1 pa3po3HEHHBIE 3HAHUS 10 TEME BOMPOCa C CYIIECTBEHHBIMU OIMIMOKAMH B OTPEIEIICHUSX;
MPUCYTCTBYIOT (parMEHTapHOCTb, HEMOTHUYHOCTh HW3II0KEHHUS; aclHUpaHT HE OCO3HAeT CBA3b
JAHHOTO TIOHSATHS, TEOPHH, SIBJICHUS C JIPYTUMU OOBEKTAMHU JUCIUIUIMHBI, OTCYTCTBYIOT
BBIBO/IbI, KOHKPETH3AIUS U JOKA3aTEIbHOCTh U3JI0KEHHUS; PE€Ub HE TPaMOTHAs; JOTMOJHUTEIIbHBIC
Y YTOYHSIIOIIME BOIPOCHI MpPEenojaBareiis HE NMPUBOIAT K KOPPEKIMM OTBETA acClUpaHTa HE
TOJIBKO Ha MOCTAaBJIEHHBIA BOMPOC, HO U HA JPYTHU€ BONPOCH! JUCIHUIUINHBI;

- 3a4YTEeHO BBICTABIIACTCS ACHUPAHTy, €CIW JIaH TMOJHBIA pa3BEPHYTHI OTBET Ha
MOCTaBJIEHHBIH BONPOC; TOKa3aHa COBOKYMHOCTh OCO3HAaHHBIX 3HAaHUH 00 OO0BeKTe;
JIOKA3aTeJIbHO PACKPBITBI OCHOBHBIE IIOJIOKEHHS TEMbI; B OTBETE NPOCIEKUBAETCA YETKAS
CTPYKTypa, JIOTUYECKas IMOCIEI0BATEIbHOCTh, OTPaXarollass CYIIHOCTb PAaCKpPbIBAEMBIX
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MOHSITHIA, TEOPHIA U SBIICHUN; 3HaHHE 00 0OBEKTE JEMOHCTpUPYETCs Ha (hOHE MOHUMAHHUS €T0 B
CHCTEME JaHHOW HAyKH M MEXIUCIHMIUTMHAPHBIX CBs3eil; OTBET H3JIOKEH JHUTEPaTypPHBIM
S3BIKOM B TEPMHUHAX HAyKH,; MOTYT OBITh JOIYIICHBI HEIOYETHl B OIPEICICHUM TOHSTHIH,
UCTIpaBJICHHBIC aCIUPAHTOM CAMOCTOSITEIILHO B TIPOIIECCE OTBETA.
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