3HAKOMCTBO C KOJLIOWJIHON XUMHUEH
yepe3 NPOeKTHbIE pad0ThI IIKOJIbLHUKOB

Crapiiuif HayqHbIN COTPYIHUK XHUMHYECKOTO (haKyIbTeTa
MI'Y umenu M.B. JlomoHoCOBa,
KaHIUJAT XUMUYECKUX HAYK, JOLECHT

bormanosa Onus ['erHaareBHa

yulibogd@yandex.ru



Oco00eHHOCTH KOJJOUTHLIX CUCTEM

Paccesinue cBera
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Tomac I'pam (1861):
Kpucmaiiouosl u Koaaouol
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IUPAC, 1972

TCPMHUH «KOJLIOUAHBLINY» OTHOCHUTCS K COCTOSHHIO IMOoACUCTCMBI, B KOTOPOM MOJICKYJIbI HUJINA

MOJTMMOJICKYJISIPHBIC YaCTHUIIbI, PACIPEICIICHHBIE B MPOCTPAHCTBE, UMEIOT KaK MUHHUMYM
OJIMH U3 XapaKTEePHBIX JIMHEHHBIX pa3MepoB B auamna3oHe oT 1 HM g0 1 MKM; Win B 3TOU
CUCTEME HAOJIOAI0TCS FTETEPOTC€HHOCTH HA PACCTOSHUSIX TE€X KE Pa3MEPOB.

910 O3Ha4acT, qToO KOJINIOUAHBIC HqaCTHUIbI ABJIAOTCA CYIIPAMOJICKYVJIAPHbBIMU

0o0pa3oBaHUSAMH, JUCIICPTUPOBAHHBIMU B HEKOTOPOM Cpelie, KOTOpOW MOXKET OBbITh
razoo0paszHor wiam >kuAkKon. «CympaMoNeKyJISIpHOCTB» MOAPa3yMEBaeT, UYTO KOJUIOWUJIbI
SBJISIFOTCSI. HAaMHOTO OOJIBIIMMHU 1O pa3Mepy O0Opa3oBaHUSIMU, 4Ye€M OOBIYHBIE MPOCTHIC
MOJIEKYJIbL, XOTSI OHU U MOTYT HMETh Pa3Mepbl, COIIOCTaBUMBIE C pa3MepaMH MaKPOMOJIEKYIL

M /KT

YnenbHas EI'IOBeril-IOCTb,

Papguyc yactuuy, m



O0BbeKTBI KOJIJIOI/I}]HOﬁ XUMHUHN

111110189 SN w48
= — v
v A
o thbe:
& 5640

”
| s

KocMmernueckue
CpeacTBa

bIM IInmeBbie NPOAVKTHI

Jputpountsbl  JleldKOIUTHI

']
0 II1a3ma

Jlerkme Kaerka KpoBb



JAucnepcuonHast cpeaa + gucnepcHas ¢gasa = KOJJIOMIHAS CUCTEMA

1. Moroliee 1 YUCTIIIEE ICHUCTBUE
KOJUTOUJITHBIX CUCTEM

2. AncopOrus

3. CwmauuBaHue U aare3us




1. Moroliee 1 YucTAIIEe JelCTBUE
KOJLJIOUWIHBLIX CUCTEM

2. AncopOomust



6 = F/S=wmx/M>=H/M © — noBepXHOCTHOE HATSI’KEHNE,
S — mJIomAab MOBEPXHOCTH

nap

JKUJIKOCTD

P=mg=gcl,
20e M — macca obvexkma,

g — YCKOpeHue Cuibl msiHcecmu,
0 — NOBEPXHOCMHOE HAMSAICEHUEe 800bl,
| — cymmapnwiii nepumemp Konmaxkma c n08epxXHOCMbIO 800bL.




ITAB - gemecrna IU(PUIBHOTO CTPOEHUS

I
I
Hoaspuas .
I
I
I

4yacThb | Henosipnast yacthb

HoasspHast 4yacThb — ruapoduiabubie rpynns (-OH, -COOH.
—NH,, -SO,Na, -SO3;Na, -SH, -CNS, -CN u ap.).

HemossipHasi 4acTh — yriieBoAOpOAHbIi pajuKaJl.

IJIb — cooTHOMIeHUEe TUAPOPUIBLHOU U THAPO(POOHOU
yacted MmoJiekyJasl ITAB.



CTpyKTyphbl Ha ocHOBe MoJiekyJ1 ITAB
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TlosepxrocTHO-akTHBHBIE BemecTa (IIAB) - ocHoBHBIE AeiicTBYIOMEE KoMmoneHTHI MC

CxemaTn4Hoe n300paxkeHmne :>
npocreiimeii monexyianl IIAB \

HOJIAPHBIA ()ParMEHT HETOJSIPHBIN (YTJIEBOAOPOIHBIN)
(dparmeHT

JludunbHoe cTpoeHure Mojiekyl [IAB: crnocoOHOCTh K CaMOIIPOX3BOJIBHOMY
KOHIIEHTPUPOBAHUIO HAa TPaHUIIAX pa3zesia KOHTaKTUpyonmx ¢a3 (aacoporusi)

4 g

['panuiia BOMHBIN pacTBOP/BO3AYX:
CHUKEHUE MTOBEPXHOCTHOT'O HATSKEHUS

Vi

['panunia BOAHBIN pacTBOP/TBEPIOE TEINO:
paBUJIO YpaBHUBaHUs nojsipHocTed PeOunnepa

10 NMPABUIY
BOJHBIN PacTBOP

TedIioH
NMPOTUB NMPaBUJIA
) ?E?E?E?E
3aBHCHMMOCTDH MOBEPXHOCTHOTO HATSI’KEHH ST S S e

BOHOI'0 PACTBOPAa OT KOHIEHTPAINH
Muue1006pasyomero IIAB yeenuuenue xonyenmpayuu [IAB € pacmeope

BOJHBIN pacTBOp




IIpoexkTHas padora yyammuxesa 10 kiaacca 'bOY COI 1297 ITAO . MockBbI

O IleTpoBEIX HAYHCTOTY HJIH 9€M MBI MO€M HOCYARY

ES
BuinmoaHnian:
Kpacnos Urops
brikoBckas CBeTinaHa
Mmixansa Huk
ITaxomoBa AHacracus

PykoBoauren :

: C.H.C. KadeIpbl KOJJIOUTHOU XUMHUU
k| XUMUYECKOTO (haKyIbTeTa

3 MTI'Y umenn M.B. JlomoHOCOBA,
K.X.H. bormanona IO.I.,

y4uTeIh XUMUH, K.X.H. [[la6anun B.T.

Mocksa 2013


http://www.uralweb.ru/p/188202/Image/1(3).jpg
http://i.allday.ru/uploads/posts/2009-11/thumbs/1257103422_allday.ru_60.jpg

AKTYaJIbHOCTb Pad0ThI

00yCJIOBJICHA IIIMPOKUM aCCOPTUMEHTOM CHHTEeTHYeCKHX Moromux cpeacts (MC),
3aTPYAHSIONIUM ONTUMaIbHBIM BbIOOp MC a1t OBITOBBIX HYXKJ € MHO3ULIMHI
COOTHOIICHUS Kaue€CTBA U 1IEHBI TPOMYKTA.

Ileap padoTbl — TIPOBECTH CPABHUTEIBHYIO OLEHKY 3A(PGHEKTUBHOCTH
UCIIOJIb30BAHUSI CPEJCTB JUIA MBIThSl TMOCYAbl HAa OCHOBAaHHM PE3YJIbTATOB
MOATATHOTO  WCCJIEAOBAHUS WX  MOIOIIETO0 JEWCTBUSI UM PACCMOTPECHUA
KOMMEPUYECKOIO aCIIEKTa UCITOJIb30BAHMUS.

Oco0eHHOCTh padoThI — JETAIbHOE CUCTEMAaTHYECKOE MCCIEAOBAHUE PA3TUUHBIX
TarmoB  Momwiiero  geictBugd  MC  (GHU3HKO-XMMHUYECKHMH  METOHAMH,
coroctaBieHue dPpdektuBHoctTh MC Ha KaXxaoM OdTalle B KOMIUIEKCE CO
CpaBHUTENIBHBIM aHan30M MC B cOIMaIbHO-3KOHOMHUYECKOM aCICKTE.



JTanbl MOIOIIEro NeHCTBHSA

", s59n, a6

BOI[HBII/I pacTBOP

/' INOBEPXHOCTD

3arpsI3HEHUE
Cxema Momwouiero aeiicTeusi BOAHbIX pactBopoB ITAB
1. Ancop6uus ITAB Ha rpanuie 2. Ctabunuzaius SMyJIbCUU
paszena «3arpsi3HEHUE - MOIOIIUN 3arpsi3HeHUs (Macjia) B BOJE
pacTtBop», cMaunBaHue pactsopoM MC
3arpsA3HEHHON MMOBEPXHOCTHU I !

ﬁ 3alUTa OYUILICHHOW ITOBEPXHOCTH
OT pe3opO1uu
(MOBTOPHOTO 3arpsI3HEHUS)

OTTECHEHME 3arpsA3HECHUS
OT OTMBIBAEMOM ITOBEPXHOCTHU




Uneoiorus 1 METOAbLI HCCJAEN0BAHKSA

N3MepeHue MOBEPXHOCTHOIO HATAKEHUSA
pactBopoB MC: Mmetoa Buiibreabmu :

yLV: (P OTp_ P cyx)/ (Zd)

P —Bec, d =1,1cMm — mupuHa MIaCTHHKA

N3y4yeHue yCTONYMBOCTH 3MYJIbCHI
MacJjia (Moaesib 3arpsi3HeHU )
B BOAHBIX pactBopax MC

i 4

L l 1
1 T1lo %o S T ° I:>
T 9o = T

—_1 O R

i o—3 | <— 6

. O O O 1

L «— 92 —+

Cxema 3KCIepUMEHTa MO M3YYEHHUIO CTAOMIIM3UPYIOLIEro EeUCTBUS
pactBopoB MC. 1 — nuHeiika, 2 — HWINHIP C SMYJAbCUEH, 3 — Karum
Macia B Bojae, 4 — CEKyHIOMEp, S5 — CTOJIOMK Macjia TMocie
pacciioeHusi AMyIbCcud, 6 — cTONO BOIBI, COMEpIKAIIeH OCTaTKU
SMYJIBTUPOBAHHOTO Macja

ComnocraBiieHUE KPUTUYECKON
KOHIICHTPAIUH
MuIemooopasoBanus [1AB,
BBIOOp PacCTBOPOB IS
W3YUYCHUS CTAaOMILHOCTHU
AMYJIbCUW MacJja B BOJE.

ComnocTaBieHue
CTaOMIU3UPYIOIIETo ACHCTBUS
MC 1o OTHOIIEHUIO K
AMYJILTUPOBAHHOMY
3arpsI3HEHUIO (BpeMmsi
PacCIIOCHUS SMYJIbCHUM ).



UneoiorHs 1 METOAbLI HCCIEN0BAHUSA

N3yuyenune cMaunBawmero ¥ MOIu(puuUpyouero
neicreus pactsopos MC :
MeTOo/ CUASIIed KanJIu

- CMauMBaHHUE CTEKJIa Ha BO3AYyXe pPacTBOpPaMH
MC pa3HbIX KOHIIEHTpAIUi

- CMayMBaHWE CTEKJIa M Te(diaoHa pacTBOpaMu

BOSAYX pacteop MC

(IIH BOJA)

Koo Lon

CxeMa M3MepeHnsi KpaeBbIX yIJIOB HaTeKkanus (fa)
1 H30MpaTeIbHOr0 cMauuBaHus (6,,.)

OKTaH

MC BBIOpaHHBIX KOHIICHTpaIMi B Cpelie OKTaHa
(n30upaTenTbHOE CMaYMBaHHE)

- OIICHKA CTEICHH 3aKPETUICHUS aICOPOIMOHHBIX
cioeB IIAB, Bxogsmmx B coctaB MC, Ha
MTOBEPXHOCTH CTEKJIA

i 5%

MoauduuupoBanue:
OLICHKA CTENEeHHU 3aKpernaeHus!
a/ICOPOIIUOHHBIX CJIOEB

1. BeinepxxuBanue crekiia B pactsope MC 30 muH,
BBICYIIIMBAHHUE.

2. I3mepeHne KpaeBbIX YINIOB Kareilb BOJbI HA
MOAUGUIIMPOBAHHON MOBEPXHOCTH CTEKJIA.
3. IIpombIBaHME CTEKIIA B BOJIE, BHICYIIIMBAHUE.

4. HSMGpeHI/Ie KpacCBbIX YIJIOB KaIICJIb BOJbI HA
MMOBEPXHOCTHU CTCKIJIA IMOCJIC IIPOMBIBAHHA B BOJC.

0

Comnoctapnenue cnocooHocTH MC OTTECHSTD 3arpsi3HEHUE OT MOBEPXHOCTEHN
Pa3IMYHON IPUPOILI, a Takke criocoOHoCcTH MC ynansiThCs ¢ OTMBITOM

MTOBEPXHOCTH.




UneoiorHs 1 METOAbLI HCCIEN0BAHUSA

PaccmoTpenne conuaabHO-IKOHOMHYECKHX
acnekToB npuMeHenuss MC

-aHasm3 coctaBa MC (ynakoBka)

- opraHojentTrdeckui anamu3 MC: CxeMa IKCIEPHUMEHTA 110 OLleHKe
MHEHUE yqaCTHI/IKOB HpOGKTa ’KOHOMHYHOCTH B cnoJjb3oBanuu MC

- SJKOHOMUYHOCTbh B UCIOJIb30BAHUU
(Bpemst ucteuenus 10 xanenb MC 13 BOPOHKH)

-rieHoBoM aHanu3 MC (1ieHsl cynepmapkera «JIuKcm»)

- conjonpoc 94 yenoBek o npeanoyTeHuu B Beioope MC

KpuTepuu comocTaienus coicts MC

Onenka cpoiictB MC mo nsatubaniabHOM mikanae (Mecta oT 1 1o 5).
YeMm spdextruBHee xapakrepuctuka MC, Tem 0oibIlie 0aaioB €My MPUCBANBAIIH.
basibel cymmupoBaiu.




MC - 00BbeKTHI HCCIICIOBAHMS

IHemoirokc = Mud
AJ103 Bepa .+ mIMumepuH aJiod Bepa

i !

Deii B
CHpPHU o

HexHble pykun

PROGRESS 3
NPOrPECC

i
4\
i
i
i

:".5
|
i

YmacrTrelid HIHDL
C IKCTPAKTAMHU
POMAIIIKHM M AJ103

IIporpecc

CocraB, yKa3aHHBIN Ha YIIAKOBKE:
5-15% anmonnsix [TAB, apomaTuueckue 100aBKH, KOHCEPBAHTHI,
nHexoropele MC conepxar 5% npyrux IIAB, nonumepsl, rmuuepux

OtcyrcrBue TouHoM nHpopmanum o coctape MC:
CTapasicb COXPAHUTH KOMMEPYECKYI0 TallHy, IPOU3BOJAUTEIb He
JaeT BO3MOKHOCTH IOTPEOUTEI0 B IIOJHOM Mepe OLEHUTH
MOTEHIHAJIBbHYI0 ONIACHOCTH TOr0 Wi HHOro MC




Munennoodpasosanue B pacrsopax MC

| ITemomtokc = [Iporpecc = Mud < Ymactsiii HaHb < Deiipu |

3aBHCHMOCTH MOBEPXHOCTHOIO HATsKeHUsA pacTtBopoB MC o
OT cTeneHH pa3daBiienus logw

& Osiipu

0 Mud

A YIIIaCTHBIN HSIHb
© Ilemomrokc

°© IIporpecc

151 MccJie10BaHUS CTA0MIU3aAMU 3MYJIbCHIA BLIOPaAHbI PACTBOPBI,
coorBercTByOmMe pasdasiaenuro MC B 10000 pa3




Cratmmmsamus MC smyabcHil Maciia B Boe

| Mu@d < Ymacteiii HsHb < [Iporpecc < [lemomntokc < Deiipu |

MC Delipu Mud ITemomtokc [Iporpecc YiacTeiit
HSHb
BpPEMS PACCIOCHUS SMYIbCHUH, CEK 74 ! 44 14 9
10000-kpaTtHoe pazbaBneane MC
BpPEMS PACCIOCHUS SMYJIbCUH, CEK - 18 - - 32
1000-kxparHoe pazbaBiaeane MC

D
N =

KOHTpOJILHBIN OMBIT: PACCIOCHUE SMYIIbCUN
«BOAA-Maci0» HaOmroaaeTces 3a 7 CeK.




CMaunBalomee u MopaHIEpYyomee aelcreue pacreopo MC

3aBHCHMMOCTH KpaeBbIX YIUIOB Kamneab pacTBOpoB MC Ha OBEpPXHOCTH cTekJIa 0

50 ~
45 ~
40 ~
35
30 ~
25
20 A
15 +
10 -
5 -
0

0, rpan

OT cTemeHU pa3basiieHusi |l0gw

0 Mud

A Hsap

© Jlroke

< Qelipu

O IIporpecc

-9

‘.IA) 4




no (0,) n mocae (6,) npoMbIBaHNs B BOJE

CMaunBalomee u MopaHIEpYyomee aelcreue pacreopo MC

Kpaesbie yribl 6, cpao Boabl Ha IOBEPXHOCTH CTEeKJIa, MoAuuuupoBanHou pacrsopamu MC

CpenctBo Oelipu Mud | Ilemomokce | Ilporpecc | Vimactsri
HSHb
0, [47) | 60 67 54 52
0, \ 34/ | 59 47 43 39
Ha ucxonHoi noBepxHocTu crekiaa f, , = /°

80001

OddextuBHOCTS ynaneHus MC ¢ MOBEpXHOCTH CTEKJIa YBEIUUYUBACTCS B PANY:

Mu@ < Iemomtoke < IIporpecc < Ymactsoiii HiHb < D3iipH

(pacTBopsbI pa3doasiaensl B 10000 pa3)

KpaesBble yribl 6, 2pad Boabl Ha IOBEPXHOCTAX Te()IOHA U CTEKJIA NPH U30UPATEILHOM CMAYUBAHUM

MC BOJA Oetipu VYmacteiii | Ilemomntoke Mud ITporpecc
HSHDb
e 176 (171 175 172 173 176
Oumer 14 \ 18 ) 24 24 24 22

(P heKTUBHOCTH OTTECHEHUS 3aTPSI3HEHUS OT PAa3IMYHBIX MOBEPXHOCTEN
YBEJIMYMBACTCS B PIAY:

VYmacteiii HaHb < Mud = [Iporpecc < Ilemontokc < Delipu




Comuaba0-3K0HOMIYECKEE acmekThl mpEMenerns MC

Opranosentudeckuid anaaus MC

| Mug < Iemomoke < @eiipu < [Iporpecc < YimiacTeiii HIHb |

IHenoBou ananu3 MC

| VYmacteiii HaHb < @eiipu < Mud < IMemomoke < IIporpecc |

MC ®@eiipu | Ymactbeiii | Ilemomroke Mud IIporpecc
HSIHb
Ilena MC 3a 0,92 1,53 0,70 0,72 0,27
10 M, pyo

IKOHOMHUYHOCTH HCNOJIb30BaHusa MC

Mud < ®eiipu < Ilemomntoke < Ymacteiit HaHb < [Iporpecc

Bpems ucreyenus 10 kanmeas MC

MC Deiipu | Ymactelii | Ilemosrok Mud IIporpecc
HSIHb C
BpeMsl, CeK 6,6 8,2 7,8 5,2 9,5




BELIBOOLI

1. Tlo cOBOKYMHOCTH 0ajjioB, XapaKTEpU3YIOUIUX MOIOIIEE JIECUCTBUE U IKOHOMHYHOCTH
ucronb3oBaHusi, MC pacnonaraloTcss B CIHCAYIONIEM MOPSAJAKE  yBEIWYCHUS
sbdexruBHocTr: Mud < Ymactoiii HaHb < I[lemouroke < IIporpecc < ®Deiipu.

>
MC Deiipu Ymacroii IMemomrokc Mud IMporpecc
HAAHD
HNToroBolii 33 25 27 20 30

oaJLI

2. OTcyTCTBHE Ha YIIAKOBKE TOUYHBIX JAHHBIX 0 cocTaBe MC yKka3bIBaeT Ha HEOOXOAUMOCTD
NOBBIIICHUSI XUMHUYECKOWM TPAMOTHOCTH NOTPEOUTENS MJIsI ONTUMM3AIMK BBIOOpA
IPOIYKTOB OBITOBON XUMHH.

Pe3yJbTaThbl COMOJIOTMYECKOT0 ONMPOCca MO MPeANOYTUTEIbHOMY HCI0JIb30BaHuI0 MC

MC Deiipu Mud Ymacrolii Iemotoke Jpyroe
HSIHb
KoanuecTBO 95 4 3 9 23
NMPOroJ10COBABIINX




[IpoekTHas paborta
yuamuxcs 10 kiacca
['6OY COHLI Nel1297

ITAO r.MockBbI

Beinmoaauim:
[HarypsiH DcTenna
HynepoBa AHHa
[Iyne Enu3aBera

3yOHas macTa u Bce ee CeKpeThbl

PykxoBonurenu:

c.H.c. Kadeaps! koITONIHON XUMUH XUMUYECKOTO
¢dakynsreta MI'Y umenn M.B. JlomoHOCOBa, K.X.H.
bormanosa 1O.I",

yuuTeab xumMud, K.X.H. [Ilabanuu B.I'. u

yunTtelb oronoruu Xonoauosa O.E. Mocksa 2015



AKTYaJIbHOCTHL pPadboThbl 00yCIIOBICHA ITUPOKUM
aCCOPTUMEHTOM 3YOHBIX I1aCT, KOTOPBIM 3aTPyIHSET BHIOOD
IPOAYKIHM C MO3UIINI COOTHOIICHUS Ka4eCTBA U 1ICHBI.

Ileanb padoThl — CONOCTABUTh YPOEKTUBHOCTh 3yOHBIX IACT
IPOMBIIIICHHOTO IPOX3BOJICTBA 1 JIOMAIIIHUX I1aCT,
IIPUTOTOBJICHHBIX W3 MPUPOJHBIX KOMIIOHEHTOB.

JIpyrue mKoJbHbl€ MPOEKTHI:
HCCIIEIOBaHME ASUCTBUS NACT Ha 3yOHYIO AMallb, coAepkaHue (hTopa,
a0pa3UBHBIX YACTHII.

OpurvHaJIbHOCTH Pa0dOTHI:

M1 nonsimanuce npoanaiuzuposams nacmy
KAK KOJZIOUOHO-XUMUYECKUU 00beKm,
KOHMAaKmMupyouu ¢ H#Cusou CUCmMemol.
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IlacTa — KOJLUTOMIHAA CHCTEMA

ba3oBbie KOMIIOHEHTHI 3YOHOH MACThI.

1. TBepabie YaCTHIIbI, BHINOIHSIOIINE a0pPa3UBHYIO (DYHKIIMIO
(SI0, CaCOj) — wacTuukl AUCTIEPCHOM (Dasbl.

2. IloBepXHOCTHO-aKTUBHBIE BellleCcTBa (JIaypuJiCyabdaT HATpusl):
MOIOIIIEE JCMCTBUE, IIPEAOXPAHECHNE YACTHUIl OT CIIMIAHMS.

3. JleueOHO-IpodHIIaKTUUECKUE T00ABKH.

4. Bona — nucnepcroHHas cpeaa.









Y Ka)a0ro HCHOJIHUTEIA ObLJIA BO3MOKHOCTH CPABHUTH
NPOMBILLJICHHBIN M HATYPAJbHbIA 00pa3en 10 3¢ PeKTUBHOCTH,
HO CONOCTABJICHUE MPOMBIIIJICHHbIX MACT U JOMANIHUX MEXKAY CO00M He NMPOBOAUJIH.



Maxkcumym 0aJ10B (5) moayuas camblii 3¢ dpeKTUBHBIH
(0akTepuIUIHBIN) 00pa3ent



Pe3yiabTarhbl IKCIEPUMEHTOB

OOpazen;| Bojaa C/ItOHa «Splat | «Colgate | «Kaxmprii| «Coma» | «[mrHa | «S1010KO0)»

Gold» | Total» JIEHBY»

pH 68 |68-74| 77 7.7 75 7.9 7.2 4.3

Ilesounas cpena:

pH Chart
[IpombInuIeHHBIC - TaypHICYTh(aT HATPHUS
IHHI _ 'II «Coma» - NaHCO; u NaCl.
«['mraay - Na,Si0O4
AC[ch ALKALlNE Coay CUABHOIO OCHOBAHUSA U CI1a0bIX KUCIIOT:
= _— CH,(CH,),,COOH najibMuTHHOBO¥
CH,(CH.,),-(CH,CH=CH),(CH,),COOH nuno.esoii
Kucayw cpeny «010ky» CH,(CH,CH=CH),(CH,),COOH 1uno;1eH0BOIi

o0ecneunBaroT (PPyKTOBBIE KUCITIOTHI,
coJepKalllecs B HEM,
Harpumep, sI0JI0YHas. O OH

OH
CrpykrypHasi popmy.ia s10JJ09HO

O KHCJI0TBI




Pesyabrarsl onpeneaenusa I1AB

O6paszerr BOJIA «Splat | «Colgate | «Kaxnpiii | «Coma» | «[mmHAY | «S1010KO»
Goldy» Total» IIEHB)
m, mMr 128 207 207 206 214 225 238
o, MJIx/M? | 72.6 44.1 44.1 43.5 48.1 54.2 61.5

- Benmnunne! 6 01u3ku A IIPOMBINUICHHBIX ITACT W ITACThI <<C0):[a>>

- «Splat Gold» cogepxxut ITAB, Bornpeku pekiiaMHOI HHPOpMaITUH.

- Beposarno o6pazoBanue [TAB nipu npuroroBnenuu nactel «Conay -

HAaTPHUCBbBIX conen HaJIBMHTHHOBOﬁ, HHHOHGBOﬁ, JIMHOJICHOBOM KHCJIOT.

CwMmech COoAbl U COJIN C OJIMBKOBBIM MACJIOM ABJISACTCSA XOpOIJ.IGfI aHBTepHaTHBOfI

CUHTCTUYCCKUM HAB, BXOIAIIMM B COCTAB ITPOMBIINIJICHHBIX ITACT.

R-COOH + NaHCO,; = R-COONa + CO, + H,0

MOJISIPHBINA (PparMeHT

N\

HETIOJISIPHBIN

(yrneBonoponiHblil) pparMeHt




KpynHbie 4acCTuLbl C OCTPbIMU KpaAaMKU

«fA6n0KO»

«fnnHa»

Camble Mmesikne YacCtuupbl

«Splat Gold»

- YyBCTBUTEIBLHOCTH
IMAJIH MOCJIe YUCTKHU
nacrou «Kaxabii

JICeHb)

- «S10J1I0K0» oUHIIIAeT

xy:ke «Colgate»




KoMILIeKCHBIM aHAJM3 3YOHBIX MACT

CooTHOLIEHHE MACCOBOM J0JIM YACTHUII
B IACTAX U IEHbI MACT

135 1

10 -

Kaxapl

. %

(il 1eHb

L

Colgate

Pasmep nysvipvkoe coomeemcmeyem pazmepy
yacmuy (oyenka no 4-oannvHoti wikane). Yem
bonvute yvacmuywl, mem 6oavue OALL.

Splat

I'uua Coaa

[TeHa, pyo/mn

45

40

35

30

25
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15

10

W Colgate

M Lacalute

mBlend-a-med

W President

mSplat

m Hemuyr

M Sensodyne

M Parodontax

mR.O.CS.

W lecHoit Banb3am

mOral-B

W Pa3Hble Dupmbl
HeunsgecTtHble @upmbl

Crpana lNpouszsogurens

o

«Colgatey - muaep cpeny 0ObEKTOB HAIIETO IPOSKTa

Y CPEIY YUAIIUXCS HAIIEH IITKOJIBI.




obpasen
dororpadua

OITMCaHII e

OLI€EHKAa

obpasen
dororpadna

OIMICaHNe

OLIEHKAa

«K 2K gpI1 geHb»

®

()

Habmrogaem b anpunyo
KOITOHIEFO DaKT epinit 1
Aapyrue 0axTepin:,

Hax Of ALIMECA BOKPYT
KOQUT OHITH.

()

b akTepiit EbIpOCTO
ouenb mano. Omn He

dopMIPYIOT KOJOHMIT
(MM KONTOHMM OYeHb
Manbl) M EbIpOCIINE
OakTepimt

MAaTOYHCI eHHBI.

w2

bakTepuiuaHoe J1eUCTBUEC MACT

«Colzate»

Habnrwopaem
Hebonpnme
KoJIoHNHM bakTe prnt
M OpyTHe
OT[ efnbHbIE
OakTepin, He
EX OgAILME B COCTAB
K OJIOHMIL.

3

«ImmHa»

&2

©

b akxT epit EbIpOCTO
OTHOCHTEIbHO
HeMHoro. OHu He
dopmmpyroT

KOJT OHIL.

Habnwogaem
Heboms nme

KON OHIM OaKTepint
¥ OT[elIbHbIe
Oakrepimt, He

BX OJAILME E COCTAB
KOJI OHHIT

=
J

«SIbmoxo»

Habmopgaem
KOJIOHMIO DaKTepini

M Opyrie
OaxTepimt,
PacrIonararon eca
EOKPYT KOMOHHH.

-
2

Ouyenxa no 5-6annvHou wkane:
yem MeHbule KOLOHULL,
mem bonvuie 6au.

- [lacThI Ha OCHOBE HaTypaIbHBIX
KOMITIOHEHTOB 00J1aJ1al0T 0oJiee
CHUJILHBIM OaKTePHUIIHIHBIM
JIEeHCTBUEM, YeM IIPOMBIIIJICHHBIC
oOpasipl. MckmroueHue - mmacra
«S10110KOY.

- «Kaxap1i 1eHb» Oy TUMO
MIPOUTPBIBAET APYTUM
IIPOMBIIIJICHHBIM 00pasiiam.

BaxHo: npu 11ogaBiIeHUU
MUKPO(]I0pHl TOTHOAIOT HE TOJIBKO
BpEAHbBIC, HO U TOJIE3HbIE OAKTEPHUU.
[ToatoMy onieHKa «3-4» B OTHOIIEHUH
OAKTEPUIIUIHOTO ACHCTBUS
IpeaCTaBIsIeTC HaM Hauboee
ONTUMAJIbHOM.



BBIBOABI

1. yCTaHOBJ'ICHO, 4TO IIACThl Ha OCHOBC HATYPAJbHbBIX KOMIIOHCHTOB 110 COBOKYITHOCTH
COOTHOLICHHA «KIICHA-KaYCCTBO» ABJISAIOTCA XOpOIHCfI aHBTGPHaTHBOﬁ IIPOMBINIJICHHBIM

nacram, CoacpKalmuM CUHTCTUYCCKUC BCIICCTBA.

2. Ilpennoxen 3aMmeHuTeNb cuHTeTHYEeCKUX ITAB, BXOAsIINX B COCTAB 3yOHBIX IMACT, HE
YCTYHaIUK UM M0 3P(OEKTUBHOCTH CHUKEHMS IOBEPXHOCTHOTO HATSHKEHUSI — CMECh
OJIMBKOBOTI'O MacJia, COAbI M IOBAPEHHOM COJIA. DTOT PE3YJbTaT IOJIE3€H MPOU3BOAUTEISM
MaCT, MOCKOJIbKY HAWJACHHBIA HAMH SKOJIOTHYECKHU YMCThIM 3ameHuTenb [IAB sBisercs

OTHOCHUTCIIbHO HCAOPOI'UM.

3. DKCIIepHMEHTAIIBHO 000CHOBAH BHIOOp yUalIUMHUCS Halieh mkoiibl nactel «Colgate» kak

HanoOosee 3(hPEeKTUBHOTO U OTHOCUTEIHLHO HEJOPOTOro MPOMBIIIIICHHOTO 00pasiia 3yoHon

I1aCTHhI.



ConocranjieHue 3pPeKTUBHOCTH

JIEKApPCTB-aACOPOEHTOB

ABTODBI:
KobOaxun3ze Munena, 10 06 kiacc

MamonToBa Mapus, 10 6 kiacc

Pyxosooumenu.

llabanun B.I, K.X.H., yuumensb xumuu
T'BOY lllkona Nel297

boecoanosa IO.I., k.x.H., Ooyenm, c.H.cC.
xumuueckozo ¢axyremema MI'Y umenu
M.B. Jlomonocosa



AKTYAJIBHOCTb:

po0OsieMa SKCTPEHHOM MOMOIIM MTPU MUIIEBBIX OTPABJICHUN aKTyajlbHa C
IPEBHUX BPEMEH.

HEJb UCCIIEJOBAHUSA:

CpaBHUTH 3 PEKTUBHOCTH aJICOPOUPYIOIINUX JICKAPCTBEHHBIX CPEACTB U
BBISICHUTH, KaKOH aJIcCOpOCHT CIocOOEH ObICTpee 00JEerYuTh COCTOSHUE MPU
MUILEBOM OTPABJICHUH.



AJICOPBIIMS

AncopOnus - sIBIICHHE CaMOIIPOM3BOJILHOTO KOHIICHTPUPOBAHUS

BEIIIECTB HA MOBEPXHOCTH pazzeia IBYX CPE.

JIBroKy1asi cuia ajcopOoLuy — pa3HOCTh IOJISIPHOCTEHN JIBYX
cpel, 00yCI0oBICHHAS HECKOMIIEHCUPOBAHHOCTHIO
MEXKMOJIEKYJIAPHBIX B3aUMOACUCTBUM, NEUCTBYIOIIUX B

KHUAKOCTHU U TBCPIAOM TCJIC, HA I'PAHUIIC pa3aCIIa.



[ToBEpXHOCTHO-aKTHBHBIC BEIIECTBA CIIOCOOHBI KOHIIEHTPUPOBATHCS
Ha MOBEPXHOCTH Pa3zeiia MOJSPHBIX U HEMOJSPHBIX CPE U
HUBEJIMPOBATH PA3HOCTH MOJISIPHOCTEM.

CH, CH,

Tpurton X-100 HC (|: CH, (|: / \

OCH,CH,+—OH

CH,4 CH,

11

. L
1 rp | PR

OcHOBHEIE THNEI HIOTEPM a1copOLHH

Stephen Brunauer Edward Teller Paul Emmett



OBBEKTDLI UCCIIEJOBAHUA

* AKTUBHUPOBAHHBIN yTOJIb

e DHTepocrenb (ITOIUMETHIICHIOKCAHA TTOJIUTHIPAT)

* [lpot pacropormiu




METO/JIbI U METOIUKA UCCJIEJJOBAHUS

* [loBepXHOCTHOE HATSHKCHUE BOIAHBIX PACTBOPOB (), MK/ M?)

HU3MEPSIN METOA0M BUIIbreIbMU U pacCUUTBIBANIM 110 (popMmyIie:

J"LV ( OTp cyx)/ (Zd) rae d = 1,1cm — mupuHa

INIACTHHKMH.

Pacmeopwvl konmaxkmuposanu ¢ aocopbenmom 2 yaca



METO/JIbI U METOIUKA UCCJIEJJOBAHUS

Ancopoiuto TX-100 paccunthiBaiiv o GopMyie

I' = {(CI-CZ)*V}/ m, tne C, u C, — wucxomuasa

koHIeHTpanus TX-100 B pacTBOpe M €ro KOHIIEHTpaIysi B pacTBOPE
nocise aacopoiuu; V = Smn — o0beM pactBopa TX-100; m = 0,2r —
Macca HaBeCKH aJicopOeHTa.

Yoy » MOXK/ M2

A

C, M

¢

@)
N

@)
[y



PE3YJIBTATDI

3aBHCHMOCTH MOBEPXHOCTHOI'0 HATSKEHUS pacTBOPoB TPUTOHA X-100 0T KOHIIEHTPAIMH.

2
0 fg&t“ﬁm\ & VCXO/IHBII PacTBOP
, ® pacTopomnma

60 - A YTOJIb
4
50 -

40 H

30

20

10 A C,M KOHTPOJIBHBIN OIIBIT:
0 T T . , , | Yiv — 67,4 MI[)K/Mz

0,00E+00  2,00E-04  4,00E-04  6,00E-04  800E-04  100E-03  1,20E-03

[ToBepXHOCTHOE HATSDKEHUE BOMBI Y|, = 72,4 MJx/M2.



PE3YJ/IBTATDI

3aBucumoctu agcopounu TputoHa X-100 Ha MOBEPXHOCTH JIEKAPCTB-a1COPOEHTOB

0T €ro PABHOBECHOII KOHLIEHTPAIIUU B PacTBOpeE

1 40E-03

1.20E-03

yo e v=10,1369x - TE-07
-

1.00E-03 A

8.00E-06

® pacToporma
6.00E-06

& TOMh

4 00E-06 1

2 00E-06 -
C.M

0 0,00001 000002 000003 0,00004 000005 0,00006 000007 0,00008 0,00009 0.0001

0.00E+00

IIpu yBeiMuyeHNM KOHIEHTPALMH
B pactBope aacopouus TX-100 0oJiee pe3ko Bo3pacTaer
HA MOBEPXHOCTU AKTUBHPOBAHHOIO YIJISI.



BbIBO/Ibl

[loka3zaHO, 4YTO AaKTUBUPOBAHHBIM YIrojib SBISETCA OoJsce

3(p(HEKTUBHBIM aJCOPOCHTOM, YE€M IIPOT PACTOPOIIIIIH,

DKCNEPHMEHTAJIbHO YCTAHOBJIECHO, YTO B COCTaB IMperapara
«HTEPOCTEIb» BXOJSIT BOJOPACTBOPHMMBIC IMOBEPXHOCTHO-
AKTUBHBIC BEIIECTBA, YTO JCIAaeT HEBO3MOXKXHBIM IIPOBEPKY €r0
3((GEKTUBHOCTH Kak ajcopOeHTa IIyTEM  OIPEICICHUS

agcopouuu ITAB.



3. CMauuBaHue M ajare3us



CMAUYNBAHMUE — pacnpoctpaHneHHOE (PU3UKO-XUMHUYECKOE SIBIICHUE

B MHOTO(ha3HBIX CUCTEMAX, I7I€ B3aUMOICHCTBYET KHUJKOCTD C
MTOBEPXHOCTBIO TBEPJIBIX TEJ B ra3€ WIH APYTOU KUJIKOCTH
KOHKYPEHYUs CUl A02e3UU U KO2e3UU —
MEHCMONEKYIAPHBIX 83AUMOOCUCMBUL BHYMPU HCUOKOCIU U HA NOBEPXHOCMU PA30eld



http://www.constructionweekonline.com/pictures/Glass-Pane.jpg
http://byaki.net/uploads/posts/2011-04/1302700852_birds_13.jpg

CMAYNBAHMUE

e

UMMEPCHUOHHOE

YpaBHenue FOHra

cosO= (ysp - vsp) / Py

XapakTepucTuKa CMa4YMBaAHUA
6 > 900 HecCMayusanue

0<60<90° emauueanue

6—0 pacmekanue

YcaoBus CMAYuBaAHUSA

W, <7%nWw, Hecmavyusanue
LW, <W,<W, cmauuseanue
w,>Ww, pacmeKkarnue

paboma aozezuu W, =g, TV ,,-7 g

paboma xozezuu ~ W,=2y,,

Cymm B./]., I'opronoe FO.B. Qusuko-xumuueckue 0CHOBbL
cmavusanus u pacmexkanus. M.: Xumus, 1976. 232c.

~

KOHTAKTHOC

/

o

HaTCKaHUE

OTTCKAHUC

u30MparebHOe
CMaYMBaHUeE

r (kanau/nysvipvka) = Imm, r < a = [(2 P)/(pg)]*>



ABTOPBI:

Yunb 3uey Jlunb, @easimoBa Anacracuss KoHcTaHTUHOBHA,
10 «b» kaacc I'BOY COLI Ne 1297 IHAO 1. MocKkBBI

PyxoBogurenu:
Illa6aaun B.I, K.X.H., yauTeab xumun 'bOY COII Ne1297
bornanosa 10.I'., K.X.H., TOICHT,
C.H.C. xumMHueckoro paxkyabrera MI'Y umenn M.B. JlomoHnocoBa
Xosonnosa O.E., yuuresb Ouosoruu 'bOY COLI Nel1297

Mocksa 2015



KoMIIOHEHTDI HATYPAJbHLIX JTAKOB KoMIOHEHTDI IIPOMBINIJICHHBbIX JIAKOB

PactBopurenu
PactureianHEBIE

mMaclia

[Tommmepsl

Bock

[TnactTudukaropsl

PacTturenrHEBIE
MUTMEHTBI

IIurMeHThI

3agada padoThI - BLISICHUTD
IIPUYHUHBI OTKa3a COBPEMEHHBIX
IIPOU3BOMUTEIIEH JIAKOB IJIsI HOT'TEU
OT KOMIIOHEHTOB HaTypajJbHOTO
(DpUPOTHOTO) MPOUCXOMKICHUS.



JTansl padoThI

1. Amnanuz undopmanuu
-- HICTOPHS U DBOJIIOIMS JTAKOB (OT paCTUTEIBHBIX KOMIIOHEHTOB K CHHTETUUECKUM )
-- TEXHUKH HAaHECEHMS JIAKOB

-- OMOJIOTUYECKHE aCTIEKThl MAHUKIOPa
-- moHsAThe 00 aare3un

2. DKCIIEpUMEHTAJIbHBIC UCCIICAOBAHUS

-- BBISIBJICHBI (PAKTOPHI COMTOCTABJICHUS

-- BBIOpaHbl OOBEKTHI U METOJMKU UCCIICIOBAaHUS
-- MIOJIYY€HBI PE3YJIbTaThl U CACIaHbI BHIBOJIBI




OBBEKTBI UCCJIEAOBAHUA

» Jlaku MpOMBIIIJICHHOTO MPOW3BO/ICTBA

» HarypanbHble J1aku

SEAAR

Kamdopnoe macio

OIMBKOBOE MAaCJIO



MeToIuKN UCClIeI0BaHUSA

|. Onipenenenue U conoCTaBICHUE a/IN€3UU JIAKOBBIX MOKPBITUM K MOTUCTUPOIBHOM
IUIACTUHE, MOAECIUPYIOLIEU HOTOTh.

OcHoBaHMe Ji1 BbIOOpA MOJUCTHUPOJIA B KAUECTBE MOJICIbHOW MOBEPXHOCTH —

OJIM3KWe 3HAYCHHUS KPacBBIX YIJIOB Karlellb BOABI HA MOBEPXHOCTH HOITA (84°) u
HOJIMCTUPOJIBHOM I1acTUHEI (86°).

IlapameTp cpaBHeHHUsI — aiT€3MOHHASI MPOYHOCTH T = (MQ)/S

m (k2) — macca epy3a, npu Komopou nPouUcxoousl Ompulé (CoeouHeHue npu OaHHOU

Hazpyske coxpansanioce menee 1 mun), g = 9,8 m/c? — yckopenue c60600H020 nadenus,
S (M?) — nrowaos aoze3uonno2o coeouneHus

Onpeaesienue aare3MOHHON MPOYHOCTH: METO OTPbIBA

4



METOAUKU UCCIEJOBAHMU A

|. Onpenenennie u CONoOCTaBICHUE aJIT€3UHU JJAKOBBIX MOKPBITUN K MTOJTUCTUPOIBLHOU
IJIACTUHE, MOACIUPYOIIEA HOTOTb.

HOI[I‘OTOBK& AAIrc3MOHHBIX COGI[I/IHCHI/Iﬁ

1) CkienBaHue BHAXJIECT MOJOCOK monucTupoia (pazmepom 80x5x1Mm) ciioem naka.

[ ] oso | 0

S =(0,5x1)cm? 1 oM
2) BeicylunBanue Ha BO31yXe IIPY KOMHATHOM TEMIIEPAType B TEUEHHUE 7 CYTOK IO/

Harpy3kou 200r.

K
LT
stns

0]

FIEENN

M1 "08130% a0

QLON ‘9 A1s qrnepy

HELOR -

ha QIS0 Hitog

red,

VAo

Jl71s1 Kakaoro odpasiia Jiaka TOTOBUJIM OT 6 10 9 aire3MOHHBIX COCTUHEHUM



MeTOoMKH UCCIICIOBaAHUSA

|. Onpenenenne U COMOCTABICHUE AATE31UH JTAKOBBIX IMMOKPBITUN K MOJIMCTUPOIBLHOM
IJIACTHHE, MOACIUPYIOIICH HOTOTh.

N3MepeHne Maccel rpy3a, MpU KOTOPOU MPOUCXOIMIT pa3pbiB aIN€3MOHHOTO COCAUHECHUS

TMAIIEA

ITATHE /
obpaser -
-
PAazHOEECEL S L < OEREATENE
ONA pasHoEECOE -
Cxewma (cieBa) 1 BU/J (cpaBa) SKCIIEPUMEHTAILHOM ®doTorpaduu aare3nOHHBIX
YCTAHOBKH JIJISl OIIPEICIICHUS are3MOHHOM COCIMHEHU U

MIPOYHOCTH.



METOIWUKW UCCJIEJJOBAHUSI

|. Onpenenenue U CONOCTaBICHUE aIr€3UH JTAKOBBIX MOKPBITUN K MOJUCTUPOILHOM
ILUIACTUHE, MOACIIUPYIOIIEH HOTOTb.

AHanu3 xapakrepa pa3pyueHus

Bun o6pa3u03 IMOCJC AAIrC3MOHHOI'O M KOT'C3MOHHOI'O pa3phbiBa aAI'C3MOHHBIX COCJIMHCHHUI.

I1. Onpenenenrie n CONOCTaBICHNE BPEMEHH BBICHIXaHUS




PE3VJIBTATEI

XapaKTepI/ICTI/IKI/I HOKpBITI/Iﬁ ITPOMBIIIJICHHBIX JIAKOB

O6paser Avon - opanx | Avon - cunuil | OPI - xenteiit | OPI - 3enenbrit
Macca rpy3a, rp 800 800 700 900
7, H/m? 156800 156800 137200 176400
h, Mmm 0,03 0,03 0,04 0,04
Bpems ~21 ~27 ~22 ~26
BBICBIXaHUS,
MUH
ﬂ JIak Ha OCHOBE Bonusiit Manukop B pucytctBuun Ca(H,PO,),

OJIUBKOBOI'O MACJIaA M I'IUHBI: He AAJI ITIOJIOKHUTCIIBHOI'O pe3yJjibTara.

7 — 0, tBeJHKO

4

PexoMeH0BaHa penentypa
MAaCKH 111 HOTTE€N Ha OCHOBE
OJINBKOBOT'O MacJjla U IVIUHBI.

Macka oka3biBacT
BHemHun BU1 1aKOBOIO MOKPHITUSA HA OCHOBE YBIIAXKHAIOIIUN U
HaTYpPAJIbHBIX (CJIEBA) U CHHTETUYECKUX (CIIpaBa) MUJTUHTOBBIN 3P(HEKTHI.
KOMIIOHEHTOB.




PE3YJBTATBI -

i,q
12 peuentyp o |
JJaKa HA OCHOBE€ bR | A‘
AUYHOIO 0eJIKa (3KeJITKa), i lﬁ' i. & / .
JbHAHOTO0 U KaM(OPHOIro MaceJ: | | B
7 yBeJINUMBaeTcs, t BeJHKo s P ]
P
XapaKTepUCTUKU MMOKPBITUNA HATYPAIbHBIX JIAKOB
Ne 1 2 3 4 3) 6 7 8 9 10 11 12
Macca | 500 | 500 - - - - 500 200 100 - 100 -
Irpysa,
I'p
7, H/m? | 9800 | 98000 98000 | 39200 | 19600 19600
0
h,mm | 0,07 | 0,05 |0,05] 0,03 (0,05 |0,03]| 0,01 0,07 0,02 | 0,056| 0,01 | 0,03

coziepkar kaMm¢popHoe Maciio: oopasiibl 7-11

cojJiepkar Katajnu3arop: oopasusl 1,2,7,8
OO6pa3iel 9 u 11: pHAHOE U KaMBOPHOE Maciia, SUYHBIN 00K/ KEeITOK




Busyanu3zanusi xapakrepa pa3pyumieHus

Puc. 4. Bun o0pasuop mociae aaresHOHHOTO H KOTe3HOHHOIO paspblBa
aJre3HOHHBIX COEIHHEHHH.

AJITe3HOHHBIH pa3phiB: 00pa3usl 3.3. H

2.1 (eTOpOH cl1eBa HIIpaBbIH 00pa3nel); AIre3HOHHBIH paspbiB: oOpaszenm 1.2
KOTe3HOHHBIH pasphiB: o0pa3usl 3.1 H (IpaBelH); KOTe3HOHHBIH  pa3phIB:
2.2 (J1eBBIH H TPETHH cleBa o0pasuel). ol0pasus! 1.1 H 4.2.



PE3VJIBTATEHI

v, H/m?
200000

OPI — 3enenblif: MAKCUMYM
180000 H

160000 ~

OPI — xentblii: MUHUMYM
140000 -

120000 ~
100000 ~
80000 -
60000 -
40000 ~

O6pazupl 9 u 11

20000 H

0 T T

BpewMms BbICBIXaHUS:
MPOMBINIIEHHBIE JIAkK: 15-30 muH,
HaTypaJibHbIC JTaku: 1-14 cyTok.



BBIBO/IbI

Y CTaHOBJIIEHO, YTO OCHOBHOW MPUYMHOMN MCTIOJIB30BAHUSI CHHTETUYECKUX KOMIIOHEHTOB
COBPEMEHHBIX JIAKOB SABJISCTCS YPE3BHIYAMHO HU3KAST CKOPOCTh BBICHIXAaHUS OCHOBBI
JaKa U3 HATypaJIbHbIX KOMIOHEHTOB. [IneHkooOpasyromias CriocOOHOCTh JIAKOB Ha
OCHOBE IPUPOJIHBIX U CHHTETUYECKUX KOMIIOHEHTOB PA3INYACTCS HE3HAUYUTEIBHO.

PekomeH1I0BaHa penentypa Macku sl HOITei Ha OCHOBE OJIMBKOBOI'O MAacJia U TJIMHBI.
Macka oka3bIBaeT yBIAXKHAIOUMNA U MUIUHTOBBIN A (PEKTHI.

[TokazaHo, 4TO cMECH JILHSIHOTO U KaM(OPHOTO MaceJl SABJISETCS MEPCHEKTUBHOM s
CO3/IaHMs JIAKOB HA OCHOBE HATyPaJIbHbIX UHIPEIUECHTOB.



ABTODHI:
Xamxku EnnzaBera UnpbnHU4YHA,

MuneeBa /lapps KonctantunoBHa, MenikoBa Codrst CepreeBHa
10 «b» knacc I'BOY COIL Nel297 IIAO r.MockBEsI

PykoBoaurenu:
[[Ta6anuu B.I", yuntens xumun ['bOY COII Nel297

Xonoguosa O.E., yaurens ononoruu ['6OY COIL Nel1297

borpanosa 0.1, K.X.H., TOLEHT, c.u.c. XuMuueckoro gaxkynsrera MI'Y uMenu
M.B.JIomoHOCOBa



IlocTaHOBKA LeJIM M 32124 PadOThHI

IIpodsema: npoTtuBorononeaubie peareHTel  CyniecTBYHOIIUE myTH pelieHust
BBI3BIBAIOT MUKPOTPABMBbI MOAYIICYEK Jlall U MPO00JeMbI.  HCIOJIb30BaHUE  3aIMTHBIX
JepMaTUThl Yy co0ak. OTO MOpPOBOLMPYET  OOTHHOUYEK U MPOTEKTOPHBIX CMA30K.
OTpABJICHUS JJOMAIITHUX TTUTOMIIEB.




IlocTaHoOBKA 1€/ M 3a1a4 pad0ThI

CyumecTByoiuue nmyTH pemeHust
NPo0dJIeMbl: HCTIOJIb30BAHUE 3AIIUTHBIX
OOTHMHOYEK M TPOTEKTOPHBIX CMA30K.

Bock ocTaBIsIeT cieapl Ha IOy B Ha OJICIKIE,
HE BCETJa €CTh B MPOJaXKe,

HE IIPUTOJICH JJIS JJIMHHOIICPCTHEIX CO0aK,
He Bce co0akm Tr00T 3aImax BocKa.

Cobaku cauparoT OOTHHKH.



IlocTaHOBKA LeJIH U 32124 padOThI

Ilesb padoThI — co31aTh KOMIIO3UIMIO, KOTOPYIO MOKHO ObLI0 ObI JIETKO
IPUTOTOBUTH B IOMAIIHUX YCJIOBHAX U KOTOPAs MOCTYKUIA ObI 10CTOMHOM

AJIbTEPHATHBOM NMPOTEKTOPHBIM CPeACTBAM VISl CO0AUbUX Jiall, CyIIeCTBYOIINM B

HACTOALLICC BPEMA HA PBIHKE.

3agauu paOOTHI:
- AHAJIM3 TOKCUYECKOTO ACHCTBUS KOMIIOHEHTOB aHTUTOJIOIEHBIX PearcHTOR

(KaK JJ1s JIFOAEH, TaK 1 JJIsl )KUBOTHBIX ).

- Ouenka 3(p(heKTUBHOCTH, IOCTOMHCTB M HEIOCTATKOB YK€ CO3IaHHOI0 BOCKa

JUIS 3aIUTEI JIAaIl.

- [Touck Oe30macHBIX U JEUCTBEHHBIX KOMIIOHEHTOB I CO3aHUSA HOBOTO

MPOAYKTA.
- Co31aHue HOBOIO MPOAYKTA - 3aIIATHOTO Kpema JiJid Jial.

- TecTupoBanue NpoyKTa B JIAODOpATOPUM U TTpO0Oa MPOAYKTa HA MUTOMIIE.



MeToanueckas 4acTh

KoMnoHeHTHI 3aIIIMTHOTO BOCKA
«ANAa ryJaTh»:

IT4yenHBIM BOCK (aAre3uB) I'yMmMmuapaduk (5 JoxkeK)

O6namaer OAKTEPHUIIMIHBIMU, IPOTHBOBOCIAIUTEILHBIMHU, PAHO3XKUBIISIFOIIIIMU U

CMATYaArONIMMHU cBoiicTBaMH. BoccTaHaBIMBaeT 371aCTUUHOCTE KOXKH.

JIaHOJIMH (YBJIAKHUTEJIb)

BaseaunH (mi1eHK000pa3oBareib) CrinKoHOBBIH KpeM (6 s10mek)

Obecneuusaem 3auumy om HebIALONPUSIMHO20 8030€UCMBUSL NPOMUBO20N0ICOHbLLL
peacenmos, beH3una, Mazyma, HusKux memnepamyp. [lpedomspawaem oopazoganue
Ipuceinka (2 J0KKH)

mpeuu.

MaCJIO ‘laﬁHOFO )IepeBa UCNOJIb3068AIACH KAK 3A2yCmumeitdb

(anuTHCeNnTUK, QYHTHIIH])




MeToanuecKkass 4acTh

YCTOMYMBOCTD IUVIEHKU KpEMa Ha
MOBEPXHOCTHU T€(IOHA, MOACIUPYIOLIEH

KOXY, OICHUBAJIX MCTOIOM CMa4YMBaAHU:I.




120

100 -

80 -

60 -
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Pesyabprarhl

yron BoAapl, rpag,
ITIOCTOSAHCTBO 3HAYCHUH YIVIOB KaleJb BOAbI
HA MOBEPXHOCTH IJICHKH, HAHECEHHbIN Ha
Te(JIOH, MOCJ/Ie HECKOJIbKNX HUKJIOB
TeCTUPOBAHUS CBUAETEJILCTBYET O ee
YCTOMYUBOCTH.

0 1 2 3 4 5 6 7 8 9 10 11 12 13

HOMmep Npobbl

B Yron kanau Boabl Ha TedoHe 6e3 Kpema

- Yron Kanam BOAbl Ha TEd)fIOHe C KpeMmom nocne npurknaabiBaHnA K NOBEPXHOCTU

- Yron Kanaum sogbl Ha Ted)J'IOHe C KpeMmomMm nocine TpeHnAa no noBepxHOCTU



BbBIBOO

Co3/1aH HOBBIM 3alIMTHBIM KPEM Ha OCHOBE BOJIOPACTBOPUMOIO aJIr€3UBa,
KOTOPBIH JIETKO MPUTOTOBUTH B JIOMAIIHUX YCIOBUAX U KOTOPBIN ABJISIETCS
JOCTOMHOM aJIbTE€pHATUBOM MPOTEKTOPHBIM CPEICTBAM JIJIsI COOAUbHMX JIaIl,

CYIIECTBYIOIIIMM B HACTOSIIIIEE BPEMSI HA PBIHKE.



IT'BOY COL Ne 1297 [JAO e. Mockebl

Ilporao3upoBanue reMoOCOBMECTUMOCTH

MOBEPXHOCTEH MaTepuaJioB 0MOMeIUIIMHCKOI0
Ha3HA4YeHHUsI METOOM CMAYUBAHUS

Aemopwi.:

Acmeauamyposa Coghvsi, 10 b
Tpyxaueea Anna, 10 b

Huwnws 3uey Jluno, 11 b

IIpyo Bnaoucnas, 11 b

PykoBoaureu:

borganoga FO.I'., K.X.H., IOLIEHT, C.H.C. XUMHYECKOTO (paKyabTeTa
MI'Y umenu M.B. JlJomoHOCOBa,

[MTa6anun B.I'., k.X.H., yuutens xumuu ' BOY COII Nel1297
XonoanoBa O.E., yautens ouonoruu I'bOY COI Nel297



Marepuajbl COBpEeMEHHOU MeIUIIMHbI

cepAeYHble KJIANAHBI
KopItyc: nmuporpadur
CTBOPKHU: YIJIECUTAILI
MaH>KEThI: TONMA(PUPHAs TKAHb,
MPONUTAHHAS AaHTUOUOTHUKOM U Te€apUHOM

KarTeTCpPbl, CUCTEMBbI IICPEC/INBAHUA KPOBH
30HAbI, MAruCTpajin HCKyCCTBeHHOﬁ MO4YKH

MOJIMY PETAHBI, MOJUIPUPHI, TOJTUBUHWIXJIOPHU/I,
CHJIMKOHOBBIN 3JIACTOMED, MOJIUAKPUIIOHUTPUIT

IIOBHbIE HUTHU
noaud(pupsl (J1aBCaH, MEPCHIICH)
OoJMaMu/Ibl (KarpoH, MOJIUKAMPOaAMHK)
noyinoJiebuHbI (MMOJUMPOTTUIICH )
(dbToproauMepbl
(Ted1oH, MOTUBUHWINACH(TOPU)
OMOJIOTMYECKUE MaTEPHUATIBI

KOHTeIHepbI 1JI5 XpaHeHUsI KPOBU
Te(JIOH, TOJIUIIPONHICH

MeMOpaHbI 1J151 TeMOIHUATIN3A
MoAUGDUIIMPOBAHHAS LIEJUTIOI03a, MOJIUAMU/IBI,
no3GUPCYIb(OOH+TIOTUBUHUITUPPOTUIOH,
MOJIMBUHUJIXJIOPU/I, TIOJIUATUIICH, TE(PIIOH
MOJTUMETWIMETAKPUIIAT, TTOTUIUMETUIICUIIOKCaH,
MOJIMAKPUIOHUTPUJI, TTOIUCYJIH(OH

coCyabl
Te(JI0H, MOJUYypETaH
o3 UPHI
OMOJIOTUYECKHE MaTEepUAITbI




OcHOBHBIE 0CJIOKHEHHS I10CJIe BBEIeHUA MMILIAHTATA:
TpoMO00Opa3oBaHKe, BOCHAIUTEILHBIN IIPOIIeCC, HapyIIEHHE MeTaboI13Ma.

KoHnTakT nmoBepxHoctu

=

AncopOius 0enka

Cxema oOpa3oBaHusi TpOMOOB

:> |AI[I‘631/I$I TPOMOOLIMTOB |

Marepuaa ¢ KpOBbIO (hubpuHOTEH)
OO6pazoBaHue <: [TonmuMmepuzanus <: IIpeBpamenue puOpuHOreHa
TpomOa ¢bubpuna B (pubpuH
N3menenue koHpopmanuu Oeska
HA MOBEPXHOCTH Beaku mia3sMbl KPOBH
B pe3yJbTare aJcopoumnu
- 0eJI0K M, K]la C, r/n C, MoJb/Ja
AJILOYMHH 67 42 6,2:104
(CAY)
DubpuHOreH 330 3 5,7-10°
T'amMmario0yiuH 160 15 9,4-10°




Pa3zBuTHE IKCIIPECCHBIX METOAMK OLEHKH FeMOCOBMECTUMOCTH — ITyTh K ONTUMU3AILIMU
BBIOOpA MTOTMMEPA JIJISI METMKO-OMOJIOTMYECKUX UCCIICIOBAHUI

Onpenesenne Mek(pasHOH IHEPIrUU B MOAECJIbHOMN CUCTEME «IOJTMMEP-BOAA»
(E. PykeHuITenH)

% Boda mooenupyem
nasmy Kpoeu

Ysonw = (1--3)m Lo/ m?

Vsw)w CJTHIIKOM MaJio Ps(w)yw CITUIIKOM BEJIUKO
CaMOIPOU3BOJILHOE
IYCIIEprUpOBaAHUE, TIOTEPS CTUMYJI IS aJIcopO1u Oenka

YCTOMYHUBOCTH Marepraia



Ieab padoThI:

* ocBoutrb mnoaxon E. PykeHumrenHa K = JOKCIPECCHOM  OLIEHKE
FEMOCOBMECTUMOCTHA  IIOJIMMEPA HA  OCHOBAHUU  DHEPreTUYECKUX
XapaKTEPUCTUK IIOBEPXHOCTU IOJUMEPHOTO Marepuaia B MOJIEIbHOU

CUCTCMC

* IIPUMCHHUTbL C€I0 K HCCICAOBAHHUIO MATCpHUaJIoB, HCIIOJIIB3YCMbIX B

COBPEMEHHOW MEIUIIMHE

¢ Cacjlarb 3aKJIIOYCHUC O IPUMCHHUMOCTH OLNCHKH I'CMOCOBMCCTHMOCTH C

noMoIbio moaxoaa E. PykeHireliHa kK 00beKTaM UCCICI0BAHUS.



O0LeKThI ucCJae10BAHUA:
Karerep nmarHocTuyeckui

kopoHapHbiii SUPER TORQUE

(moJsimyperan)
[IToBHBIE HUTH (MOHOKPHJI, KETTYT)

CamopaccaceiBaromiascs ryoka
SURGICEL

IIpoBOAHUK KOPOHAPHBbINT

ynpasjasembiii ATW

(moxpeiTne Duraglide/reduon (PTFE))
He naror ycTOMYMBBIX KPAaeBbIX

YITIOB KalICJIb )KH,Z[KOCTGfI



CxeMma IPOBCACHUSA SKCIICPUMCHTA

1) U3mepenue KpaeBbIX

d
Omnpenenenue y4¢, vy, —
IUCIIEPCUOHHOU U IOJIAPHOU
COCTABIISIFOIIUX ITOBEPXHOCTHOU
DHEPTUM MOJIUMEDPA

_
Ysy = Vs T sy

yrios kanear H,Ou CH,l, |60 , 10,

Ha MOBEPXHOCTH IIOJIUMEPA

Domoezpagus kaniu 600vl HA 2) U3mepeHue KpaeBbIX YIVIOB IOCJIE
nosepxnocmu nonumepa (X 25 pas) 24 yac KOHTAKTA NOJHMepPa ¢ BOJOI (cxema)

3) Pacuert mex(pasHou
JHEPIruM rPaHUIbI NOJUMeEP-BOAA

7swyw
U CONMOCTABJICHUE MOJYYCHHOM A 4]
Y 0

BCJINYNHDBI ¢ KPUTCPHAJIbHBIM
JHAYCHUEM

Ysoamw = (1+3)mw/m?

BOJIa BOJIA




AJCOPOLIMOHHOE MOTU(UIIMPOBAHUE MIOBEPXHOCTH KATETEPOB

BriepxnBaHue KaTeTepoB B paCTBOpax

CBIBOPOTOYHOIO aibOyMuHa yenaoBeka (CAY) :>

C = 6-10“M B teuenue 30 MuH,
BbIcymmBanue 48 yac npu 20°C

N3mepenne
KPaeBbIX YITIOB BOJBI

HN3mepenue
KPaeBbIX YIVIOB BOJIbI

V=

[IpomMbiBaHUE 00pa3IoOB B BOJIE,
BbIcymnBaHue 48 yac npu 20°C

ComnocraBiieHHe ¢ JaHHBIMH J1JIS
He MOTU(PUIUPOBAHHOU
MOBEPXHOCTH




Pe3yabT

aTbl

KpaeBbie yIriibl TECTOBBIX KMAKOCTEH HA MMOBEPXHOCTU KaTeTepos (0, rpan),

BeJIMYNHBI TIOBEPXHOCTHOI IHEPTHH MOJIUMEPOB (Y, MK/M?),
ee MOJISIPHOIT (yP.,) ¥ AUCIIepCHOHHO¥ (U.,) COCTABJISIOMIMX.

O6pa3ei4 Q(Hzo) 0 (CHz | 2) Vdsv =y Vsv
e 63 47 28 16

SUPER

TORQUE
oo 63 43 30 15 45
ATW

0

H

IHoBepxHOCTH 000MX MATEPUATIOB THAPOPUIbHBI.

F F
1
¢-¢
F F7I,
Tedmnon:

H
I <:> | <:>
——C—N C N—
| I I
H

H

[Tosmyperan:
Yoy = 42 MIK/M?

Ysr= 16 MJx/m?




Pesyabrarsl

Kpaesble yribl (0, rpan) my3bipbka Bosayxa (6,,,)) 1 Kaniam okrana (6,,,)Ha
MOBEPXHOCTH KaTeTepa MocJjie ee KOHTAKTA ¢ B0 24 4ac, a TaKKe pacCUMTAHHbIE

3HaYeHust Me:kdazHoii snepruu (p, MmI:k/M?) rpaHUIbI OJIHMEP-BOAA.

Obpasey Ovew) Oow) Psewyw
TORQUE
94 108

Yswyw = (1+3)mlx/ M?

[ToBepXHOCTH 000OMX KaTETEPOB IJIOXO COBMECTUMBI C KPOBBIO.
Oxkupaercs, yTo 0eI0K OyeT aacoOupoOBaThCS.




Pe3yuabrarsl

Biausinue aacopOuuoHHOro MoaupuuupoBanus nosepxHocreil karerepos CAY:
3HAYEHUA KPaeBbIX YIVIOB BOAbI (0, rpaa) Ha MOBEPXHOCTAX KATETEPOB

Ha pa3HbIX ITalnax 3KCnepuMcHTAa.

Obpasey UCXOOHDBILU MOOUDUYUPOBAHHDLU NPOMbIMbLL
63 4 62
Katetep ATW 63 73 63

- 0ol .

—7
ApncopOuunonssle ciion CAY noaHOCTBIO |:> [Iporuo3 Ha oCHOBaHUM Vs(w)w

YIAJSIOTCA C IOBEPXHOCTU KAaTETEPOB IIPU '
IIPOMBIBAHUH B BOJIE. HC YHUBCPCAJICH.

CKopocCTh KpOBOTOKA: B aopTe 0k0ia0 50 cMm/c, B KpyIHBIX apTepusx 40-45,
B Karmuisapax — 0,05-0,07 cm/c, B Benax — 10-25 cm/c, B monbix BeHax — 30-33 cMm/c.
CKOpOCTbh KPOBOTOKA 3aBHCHUT OT CyMMapHOTO IIPOCBETAa KPOBEHOCHBIX COCY/IOB.




BriBoabI

1. OcBoeHa MeTONMKa OmNpeaencHus MexGha3HOW PHEPIUU «IOJUMEP-BOJA» C

HCIIOJIB30BAHHUCM MCTOA4d CMAaYHUBAHUA.

2. Ha mnpmmepe xarerepoB «CordiS» sKCIEpHMMEHTAIBHO IIOKa3aHO, YTO
CyILIECTBYIOIMU T10aX07 E. PykeHIITEWHA K OLEHKE IeMOCOBMECTUMOCTH
MOJIMMEPHBIX MAaTEPUATIOB HE TPUIOACH B ClIydasdX, KOrJa MOJIUMEPHbIN

MaTeprall KOHTAKTUPYET C KPOBBIO B IMHAMUYECKUX YCIOBHUSX.



Cnacubo 3a snumanue!

Xopowux nam npoexkmos ©



