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1.MeTa qucuMimuiiHM — 03HAOMJICHHSI CTYJICHTIB 13 OCHOBHUMH TE€OPETHYHUMH ITOJOKEHHSIMH 1
3aKOHAMH Cy4YacHOI KOJOIAHOI XiMil Ta (pi3uKo-XiMii AUCHIEPCHUX CHCTEM, PO3YMIHHS HAUIULIKY
MOBEPXHEBOI €Heprii SK MPUYMHH MOBEPXHEBUX SIBMIL, BMIHHA BU3HAYaTU MPUPOIY arperaTUBHOI
CTIMKOCTI Ta MEXaH13MH KOATYJISII1, OJiepKaHHS MPAKTHYHUX HABUYOK y 3aCTOCYBAaHHI TEOPETUYHHX
3HaHb MPHU MIPOBEICHHI JIAOOPATOPHUX POOIT IO BUBYECHHIO METOIiB IOOYBAaHHSI TUCIIEPCHUX CHCTEM
Ta JOCIIIKEHHIO TX BIIACTUBOCTEN

2. [TonepenHi BUMOTH /10 ONIAHYBAHHS 200 BUOOPY HABYAJIBbHOI M CHUILIIHN:

Januii xypc 0a3yeTbCs Ha 3HAHHSX 3arajlbHUX KYpPCIB HEOPraHIuyHOi, OpPraHivyHOi, aHAIITHUYHOI,
¢i3nyHO1 XiMii, PI3UKU 1 MATEMATUKH.

3. AHortamis HaB4YaJbHOI aucuumainu: [Ipeamer HaBwyanbHOi nucnmmiian “KoJsoigna
Ximis» o0y J0BaHUI TaKUM YMHOM, 1100 JTaTH CTYJCHTaM YSBJICHHS PO KOJIOIHY XiMil0, K HAyKy
PO MCIIEPCHUHN CTaH PEUOBHUH 1 TOBEpXHEBI siBUIA. OOTOBOPIOIOTHCS O3HAKH 00’ €KTIB, III0 BUBYAE
KOJIOIZIHA XiMisl, OCOOJMBOCTI KOJIOIMHOTO CTaHy Marepii, B SIKOMY 3a IEBHHUX YMOB MOXYTb
3HaXOAUTHCS BCl TUTa. BUBUalOTHCS OCHOBHI BHIM KiacHQiKaIlli TUCIIEPCHUX CUCTEM, HATAIOThCS
BiJTOMOCTI TIPO METOAM MOOYyBaHHS AMCIIEPCHUX CUCTEM. PO3MIsialoThes OMTHYHI 1 MOJIEKYJISIPHO-
KIHETUYHI BIIACTHBOCTI IUCIIEPCHUX CUCTEM.

OCHOBHUM pO3AUIOM KypCy € PO3JIii, MPUCBAYCHUN MOBEPXHEBUM SBHUILAM 1 ancopOuii.
PosrasgaeTsest TepMoarHAMIKA TOBEPXHEBUX SIBHIIL, SIBUIIA are31i, Kore3ii, 3MOYyBaHHS, a1COPOITis
noBepxHeBo-akTUBHUX peuoBHH (ITAP). [Ipuninserscs yBara takox konoigauMm [TAP ta miopinsHuM
JMICTIEPCHUM CHCTEMaM.

Benuka yBara npuisisseTbcs MEXaHi3MaM YTBOPEHHsI Ta Oy/IOBi MOABIMHOIO €JIEKTPUYHOTO
mapy (ITELL). Posrnsnatotecst Teopii OymoBu TIEI, enexkTpomoBepxHEBi SBHINA B JUCIEPCHUX
cucreMax. 3aCBOEHHS LIMX MOHATh HEOOXIAHO JJISi HACTYITHOTO BMBYEHHS arperaTUBHOI CTIHKOCTI
JICTIEPCHUX CHUCTEM.

4. 3aBnaHHs (HAaBYAJbHI 1ijii) HABYAJIBLHOI JUCHUNJIIHU. 3riHO 3 BUMoramu CTaHAapTy BUIIO1
ocBiTH YKpainu (mepuuii (O0akamnaBpchKuil) piBeHb BHILNOI OCBITH, raimy3b 3HaHb 10 «IIpuponnudi
HayKkn», cruemianbHicTh 102 — «Ximis») HaBYaJIbHA JUCIUIUIIHA COpsIMOBaHa Ha (opMyBaHHS
HACTYIIHUX 3arajlbHUX Ta chemianbHuX (PaxoBUX) KOMIIETEHTHOCTEH: 3aTHOCTI BUYMTHUCS 1
oBoJiofliBatu cydacHuMH 3HaHHAMH (3K2), 3gaTHOCTI mpaitoBatu B koMauai (3K3), mparneHHs 1o
30epekeHHs HAaBKOJIHMIIHLOTO cepenoBuina (3K9), 3maTHOCTI 3aCTOCOBYBAaTH 3HAHHS 1 PO3yMIHHS
MaTEeMaTHUKH Ta TPUPOJHUYMX HAYK JIJIsl BUPIIICHHS SKICHUX Ta KUIbKICHUX TipoOiem B ximii (CK1),
3/IaTHOCTI 3[IHCHIOBATH THUIIOBI XiMiuH1 TabopaTtopHi nocmimkenns (CK7), 3qaTHOCTI 3/A1iCHIOBATH
KUTIBKICHI BUMIpIOBaHHS (13MKO-XIMIYHHMX BEJIMYHH, ONMCYBATH, aHAIII3yBAaTH 1 KPUTUYHO OI[IHIOBATH
excnepumenTanbHi naHi (CKS8), 37aTHOCTI BUKOPHCTOBYBAaTH CTaHAAPTHE XiMiuHE OOJIagHAHHS

(CK9).

5. Pe3yibTaTH HAaBYaHHS 32 JMCHMILIIHOIO:

Bincoroxk y
Dopmu . .
PesynbTaTtn HaBYaHHS . Metoaun MiICYMKOBI
. BUKJIQJIAHHA i . N
(1 —3HaTH; 2 — BMiTH) OLiHIOBAHHS i ouiHmi 3
HABYaHHS .
JUCUHMILTIHA
VY cHI onuTyBaHHS
Jlexuii, . y ’
. . nepeBipka
3HATHU 03HAKHU 1 XapAKTEPUCTUKHU nabopaTtopHHii .
1.1 odopmIteHO1 4
JIUCTIEPCHOTO CTaHy MPaKTUKYM, .
oo nabopaTopHOi
CaMOCTiiiHI poOOTH
poboTu
3HaTH 3B'SI30K MK PO3MIPOM Jlexmii .
1.2 P P L VY CHI onuTyBaHHS 4
4aCcTOYOK, TOBEPXHEBUMU nabopaTopHHii




XapaKTEPUCTUKAMH Ta BJIACTHU-
BOCTSIMH JTUCIIEPCHOT CHCTEMU

[IPaKTUKYM,
CaMOCTiitH1 pOOOTH

3Hatu Knacudikaiiro, Jlekuii,
1.3 BJIACTUBOCTI Ta XapaKTEPUCTHKU nabopaTOpHUMA VY CcHI onuTyBaHHSA 4
™ | OCHOBHHUX KJIaCiB JIUCIIEPCHUX MPAKTUKYM,
CHCTEM. CaMOCTiitH1 pOOOTH
. Jlekmii, YcHi onuTyBaHHS,
3HaTH ONTUYHI Ta MOJIEKYJISIPHO . .
. . . nabopaTOpHUMA nepeBipKa
1.4 | kiHETHYHI BIACTUBOCTI . 8
IIPAKTUKYM, nabopaTopHOi
JTUCTIEPCHUX CHUCTEM. o .
CaMOCTiitHI poOOTH | pobOTH
. Jlekuii, YcHi onuTyBaHHS,
3HAaTU OCHOBHI METOJI CUHTE3Y . .
. nabopaTopHHii nepeBipka
1.5 | HaHOCHCTEM Ta METOIH X . 6
. IIPAKTUKYM, nabopaTopHOi
JTOCTIPKEHHSL. o .
CaMOCTiitHI poOOTH | pobOTH
3HATH TEPMOIUHAMIKY Texuii
MTOBEPXHEBUX SIBUII] TA SIBUIIIA S VY CcHI onuTyBaHHSA
1.6 pX B H nabopaTopHHii y 10
aaresii, koresii, 3MOYyBaHHS,
MPAKTUKYM
ancopb6ii [TAP.
3HAaTH OCHOBHI BIIACTHBOCTI Texuii YcHi onuTyBaHHS,
koJsioinHux [TAP Ta npuknaan S nepeBipka
1.7 . nabopaTopHHii . 8
T0(DITPHUX AUCTIEPCHUX nabopaTopHOi
MPAKTUKYM
CHCTEM. poboTu
3HaTH MEXaHI3MH YTBOPEHHS Ta Texuii VYCHI ONUTyBaHHA,
OyII0BY 1 BJIaCTUBOCTI S nepeBipka
1.8 | YRRy nabopaTopHHii PeBIp . 10
MOJIBIHHOTO €JIEKTPUIHOTO nabopaTtopHoi
MIPAKTUKYM
mapy. poboTu
e . VYcHi onuTyBaHHS,
3HATH OCHOBHU TEOPIii CTIMKOCTI Jlexii, HepeBipka
1.9 | IJI®O i 3acTocoByBatH ix AJis nabopaTopHHii DEBIP . 10
) nabopaTopHOi
pIIICHHS MPAKTUYHKUX 33]1a4. MPAKTUKYM
pobotu
Texuii VY cHI onuTyBaHHS,
YMiTH CHHTE3yBaTH TUCIIEPCHI S nepeBipka
2.1 nabopaTopHHii . 4
CHUCTEMU. nabopaTopHOi
MPAKTUKYM
pobotu
. Jlexmuii, .
YMiTH XapakTepu3yBaTh . VY CHI onuTyBaHHS
2.2 . nabopaTopHU 4
JUCTIEPCHI CUCTEMH.
MPAKTUKYM
YMITH eKCIIepUMEHTATBHO . [TepeBipka
. Jlaboparopuuii .
2.3 BHU3HayaTH NOBEPXHEBHM HATSIT, IDAKTIKVM nabopaTtopHoi 10
EIEKTPOKIHETUYHUIN MOTEeHIIIa. P Y poboTtu
VY cHI onuTyBaHHS,
Po3paxoByBaTu BEeIMYMHY. Jlekuii, HeDeRiDKa
2.4 ppacopOrii Ta mapaMeTpu MOJIEKYJT nabopaTopHUi PeBIp . 5
nabopaTopHOi
[TAP MPaKTUKYM
poboTH
. Y cHI onuTyBaHHS,
YMITH eKCriepuMEHTaIbHO Jlexii, .
. . nepeBipka
2.5 | BU3HAUYaTH pO3MIp YACTOYOK nabopaTopHU . 4
JTUCTIepCHOI (ha3u MPAKTUKYM naGoparopHof
Y poboTH
YMiTH eKCriepuMEHTATBHO Jlexii, .
. . VY CHI onuTyBaHHA,
2.6 | moCIiIKyBaTH arperaTUBHY nabopaTtopHHii HeDeRiDKa 4
CTIWKICTh AUCTIEPCHOI CUCTEMHU MIPAKTUKYM PERIP




nabopaTopHOi
poboTu
YMiTH  BH3HAUaTH  PEOJIOTivuHI
2.7 [APAKTCPHCTHM JMCTICpCHIX Jlexii VY cHi onuTyBaHHS 5
CUCTEeM  Ta  3aKOHOMIPHOCTI
CTPYKTYpOYTBOPEHHS

6. CniBBiIHOLIEHHSI Pe3yJIbTATIB HABYAHHS AUCUMILIIHM i3 MIPOrPAMHUMMU Pe3yJIbTATAMM
HABYAHHSA

Pe3ynbTaTn HAaBYaAHHS
AMCHUTTIIHA

1
1.2
13
1.4
1.5
1.6
1.7
1.8
1.9
2.4

2.1
2.2
23
2.5
2.6

1

IIporpamHi pe3yJbTaTn
HABYAHHA

2.7

P0O5. Po3ymitu 3B 130K MiXk OyzoBoto | +| + |+ |+ |+ |+ |+ |+ | + + |+
Ta BJIACTHBOCTSMH PEUOBHH.

P15. CripoMOXHICTb + + |+ |+ + |+
BUKOPHUCTOBYBAaTH HaOyTl 3HAHHS Ta
BMIHHS TUISL PO3paxyHKiB,
BIJIOOpaKEHHS Ta MOJCITIOBAHHS
XIMIYHHX CHCTEM Ta MPOIIECiB,
00poOKH EKCTIEpUMEHTATbHUX
JAHUX.

P17. TlpamtoBatu camoctiitHo abo B + + + |+
TpyIi, OTPUMATH PE3yIbTAT y MEkKaxX
00OMEKEHOr0 4acy 3 HarojocoM Ha
npodeciiiny CYMJIIHHICTh Ta
HayKOBY JOOPOYECHICTb.

P18. JlemoHcTpyBaTM 3HaHHSA Ta + |+ + + |+ ||+ ||+ |+ |+
pPO3yMIHHSI ~ OCHOBHUX  (DaKTiB,
KOHIIEMIIi}i, MPUHIUIIIB Ta TEOpil 3
Ximii.

P20. [nTepnperyBaru + + |+ |+ |+
eKCIIEPUMEHTAIILHO OTPUMaHi JaHi
Ta CHIBBITHOCHUTH 1X 3 BIAIIOBIIHUMU
TEOPIsIMH B XiMii.

7. Cxema ¢popMyBaHHS OLiHKH
7.1. ®opmMu OLiHIOBAHHA CTYJAEHTIB

CemecTpoBe OLlIHIOBAHHA:
MaxkcumanbHa/MiHIMaIbHA KIJIBKICTh OalliB, SIKIi MOXYTh OyTH OTpUMaHi CTyAeHTOM: 60
0aJiiB /36 0aJiB, a came:
KomnoxBiym Nel. Ontuuni BnactuBocTi nucnepcaux cuctem (IC). PH 1.1, PH 1.2 PH 1.3,
PH 1.4(uactkoBo) 4/3 6anu
Konokiym Ne2. Monekynsipao-kinetuuni Baactusocti JC. PH 1.2, PH 1.4(gactkoBo)
3/2 6am

Konoksiym Ne3. IToeepxuesi siuuia. PH 1.6, PH 2.3 5/3 danu
Komnoksiym Ne4. Otpumanns ta ounctka IC. PH 1.2, PH 1.5 PH 2.1, PH 2.2 5/3 6aan
Komnoksiym Ne5. Tlonsiitawnii enexrpuanunii map JIC. PH 1.8, PH 2.3 6/4 6anm



Komnoksiym Ne6. CriiikicTs 1 koaryssimist JIC. PH 1.9, PH 2.6 4/3 6anm
Konoxsiym Ne7. MinenoytBopenns B JIC. PH 1.2, PH 1.3 PH 1.7 3 /2 6anu
KomnoxBiym Ne§8. Peonoriuni BnactuBocti JIC. PH 2.7.1, PH 2.2 PH 1.3 4/2 6aan
Jlabopatopni podotu Ne 1-8: 11/8 6axiB

KontponbHa po6oTta 15/8 6aJis

ITlincymkoBe oninoBanus (y ¢popmi iciury):
MakcumanbHa/MiHIMQJIBHA KIJTBKICTh OalliB, sIKI MOXYTh OyTH OoTpuMaHi cTtyaeHToM: 40 6aJiiB
/24 6anu.
Pesynbratu HaBuaHHs siki OynyTh ominioBatuchk: PH 1.2, PH 1.3, PH 1.4, PH 1.6, PH 1.8, PH 1.9.
PH2.5PH 2,4
®dopma NpoBeACHHS: MHUCbMOBA poOOTa.
Buau 3aBpans: 8 mUCEMOBUX 3aBAaHb 10 5 OaliB

Jnst orpuMaHH$ 3arajibHOI MO3MTHUBHOI OI[IHKY 3 IMCHUILIIHYA OLiIHKA 32 iCIIUT He MOsKe 0y TH
MEHIOo0, Hixk 24 0aju.

CTyIeHT D0MyCKAEThCS 10 iCUTY, SIKIIO MPOTSATOM CEMECTPY BiH:
HaOpaB He MeHIle, Hik 36 6aJiiB;
BUKOHAB 1 BYACHO 37aB BCi JabopaTopHi poOOTH

7.2. Oprani3auisi ONiHIOBAHHS

SIK mpaBmMII0, KOJIOKBIyMH 3/1al0ThCSl HA OJJHOMY THXKH1, HA HACTYITHOMY BUKOHY€ETbHCS BiAMOBIIHA
nabopaTopHa poOoTa, MICHs YOro BiAOyBaeTbCs 3axUCT i1 pe3ynbTariB. [[ms KOpOTKUX
7a0opaTOpHUX POOIT MOXKJIMBA 3/1a4a KOJIOKBiyMa i BUKOHAHHA POOOTH BIIPOJOBXK OJHOTO
THDKHSL.

Konoxksiym Nel + maboparopna poGota Nel

Komoxsiym Ne2 + maGoparopua po6ora No 2

Konoksiym Ne3 + maboparopna po6ora Ne 3

Komnoxiym Ne4 + maGoparopua po6ota Ne 4

Konoksiym Ne5 + maboparopna po6ota Ne 5

Komoxsiym Ne6 + maboparopua po6ora Ne 6

Konoksiym Ne7 + maboparopna podora Ne 7

Komoxsiym Ne8 + maGoparopna po6ora Ne 8

KonTponbna poboTta — 3a 2 THXKHI 10 3aKiIHYCHHS CEMECTPY

7.3. llIkaJja BigmoBinHOCTI OIIHOK

Orinka (3a HaIioHaTRHOM mIKanow) / Nationalgrade PiBens nocsaraens / Marks
Binminno / Excellent 90-100
Ho6pe / Good 75-89
3anoBinbHo / Satisfactory 60-74
He3agoBinbuo / Fail 0-59




CTPYKTYPA HABYAJIbHOI JUCLUILIITHU

TEMATUYHUM IIJIAH JIEKIIIA 1 JABOPATOPHHUX 3AHSTH

HaszBa Jeknii

KinekicTh rognu

JIEKIii

11a0.

pob.

cam.
po6

BCTYVYII. KopoTkuii icTOpUYHUIN OIS PO3BUTKY KOJIOIIHOI XiMii.
O3nHaku 00’ €KTiB KO0igHOT Ximii. {ucniepcHi cucremu. [{ucnepcHicTh
1 mutoma noBepxHs. Kiacudikariss AuCcepcHUX CHCTEM.

TEMA 1. OnTyuyHi BJIaCTUBOCTI JAUCIIEPCHUX CUCTeM. Po3citoBaHHS
cBiTia. Teopist Penes. [TornuuanHs cBiTia IUCIEPCHUMH CUCTEMaMHU.
OnTrU4H1 BJIIACTUBOCTI 30J1iB MeTaIiB. OIITHYHI METOIHU TOCITIIKEHH.
BuzHaveHHs po3mipy yacTouok " 0inux" 3oeil

10

TEMA 2. MonekysipHO-KiHeTHYH1 BIACTUBOCTI TUCTIEPCHUX CHCTEM.
BbpoyHniBchkuit pyx HNudysis. OcmMmoc. CenumeHTartis,.
cenuMeHTaliiHo-1u(dy3iiiHa piBHOBara

BuzHaueHHsI po3Mipy 4YacTouok Ta ¢pakumiiHOro ckJaay AUCHEPCHOL
CHCTEMH METOJI0M CeJMMEHTALIITHOr0 aHAJi3y

10

TEMA 3. TepmonrHaMika TOBEpXHEBUX SBUII. MeTO HATUIITKOBUX
BenuuuH ['160ca. BinbHa moBepxHeBa eHepris. MeTroau BU3HAYCHHS
MIOBEPXHEBOT'O HATATY piAMH. Anresis, koresis. SBuie 3MOUyBaHHS.
Piusinas FOwnra, [lronpe, FOnra-/rompe. I[loBepxHeBi sBuma B
cucreMi po3unH-ra3. PiBHsHHA [100ca. IloBepxHeBa AaKTHUBHICTb.
[IpaBuno Tpaybe. [30TepMu TOBEPXHEBOTO HATATY Ta 130TEPMHU
ancop6buii. Busnauenns napamerpiB monexyn [TAP.

BuBuenns ancopOuii Ha Mexki mominy piguHa - ra3 Tta TBepae TijIO -
pinnHa

10

TEMA 4. Metonu oniepkaHHs qUcTiepcHUX cucteM. [lucneprariiiai
Ta KOHJICHCAIlIHI METOIU OJICp)KaHHs JUCIIEPCHUX cucTteM. [Iporecu
cTapiHHA. MeTou OYHIneHHs

JIoOyBaHHS TA OYHIIEHHS JUCIIEPCHUX CHCTEM

TEMA 5. TIEIIl i enexkTpoKiHETHYHI BIACTHBOCTI. AjcopOris
enekTpoiTiB. Mexanizmu yrBopenHs ta 0ymosa [1EIL. [ToBepxueBuit
norenmian Teopii ['enpmronsua-Ileppena, I'yi-Uenmena. 3B’s30k
3apsany Ta morteHmiany. Teopis Lltepna. EnexkTpokiHeTnyHi sBHIIA.
EnextpokineTnuHuil noreHmian. B pi3Hux ¢axTopiB Ha OyI0BY U
napametpu [IEII. BrumB inmudepeHTHHX Ta HeiHAU(PEPEHTHHX
€JIEKTPOJTITIB.

Bu3HauyeHHsl eJIEKTPOKiHETHYHOr0 MOTEHIIATY KOJIOITHUX YACTOYOK

10

TEMA 6. ArperatuBHa CTIWKICTB JTIO(DOOHUX TUCIIEPCHUX CHCTEM.
Koarynsiis nmoBinbHa, MIBUIKA, TPUXOBaHa, siBHA. KiHeTHKa MIBUAKOL
KoaryJsmii . @i3udHa Teopist CTIMKOCTI 1 Koaryssiii 1iooOHUX 3011B
(reopis  JJIDO). [lucmepciiiHa Ta eIEKTPOCTATHYHA CKJIAOBI
PO3KJIMHIOIOYOTO THUCKY. [loTeHIiambHi KpHUBI B3a€EMOJIi YaCTOYOK.
MexaHi3MH 1 3aKOHOMIPHOCTI KOAryJIAIIil eIeKTPOIiTaMH.

BuBYeHHs1 Koaryasinii KOJOITHMX PO3YHUHIB eJeKTPoJiTaMu Pi3HOro
3apsAJHOIO THUILY.

10




TEMA.7 Knacugikariisi HOBepXHEBO-aKTUBHUX PEUYOBHH TaCyYaCHUH
acoptuMeHT cuaTeTnuHuX [TAP. MinenoyrBopenHns B po3unHax [TAP.
7 Kputnuna konnentpaiis mitenoyropeHHs (KKM). Comrobimizarrisi. 2 6 8
BuzHayeHHHSI KPUTHYHOI KOHIIEHTPAUil MilleJIOyTBOPEHHsI KOJIOITHUX
ITAP y BOZHHX pO34YMHAX

TEMA.8 CtpyKTypHO-MEXaHi4Hi BJIACTUBOCTI AUCIEPCHUX CHCTEM.

CTpyKTypOyTBOPEHHS. Koarynsmiiini Ta KOH/ICHCAIlIfHO-
KpUCTadi3aliiiai cTpykrypu. Peomoriuni mopem. IIpyxHicTb,
8 | B’A3KICTh,  €JACTHYHICTh, INIACTHYHICTH.  HBIOTOHIBCBKI  Ta 2 6 10

HEHBIOTOHIBCHKI piauau. [IceBAOMIacTHYHICTD, TUIATAHCIS.
BuBYeHHSI PeOJIOriYHHUX BJIACTHBOCTEH €1a00-CTPYKTYPOBAHHUX CHCTEM
MeTOA0M KaliJIsipHOI BicKo3uMeTpii

3axucT 1a00paTOPHUX POOIT o)
KonTposbsHna podora 2
YCbOro 24 | 50 | 76
3aranpHuiA 06csAT 150 200. B TOMY YHCIIL:
Jlexmin — 24 200.
Koncynprarttiit 3a mpoxaHHsSM CTYAEHTIB.
JlaGopaTopHi — 50 co00.
Camocr. pobota— 76 200

9. Pexomena0oBaHi qxepesa

OcHOBHi:

1. Muennos-ITerpocsa M.O., JIe6ins B.1., 'mazkoa O.M., JIe6inp O.B. Konoinna ximis: miapy4dHuk / 3a
pen. M.O. MuennoBa-Ilerpocsna. — Xapkis: XHY imeni B.H. Kapasina, 2012. — 500c.

2. Mamumesa M.JI. Konoigua ximisg. HaBu.mocionuk. — K., 2017. —231c.
3. Mamumesa M.JI., ®punpkuii [ O. 3agadi Ta muTaHHs AJ19 CaMOCTIHHOT pOOOTH 3 KOJIOIMHOT XiMii

JUISL CTYACHTIB XiMiuyHOTO (hakynbTeTy. HaBuansamii nocionuk. — K., 2016. — 96 c.

JlonaTkosi:

Everett D.H. Basic Principles of Colloid Science. — Bristol, 1988. — 243 p.



