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BCTYIl1

OnHuM 3 acmleKkTiB, MOB’SI3aHUX 3 BUKOPHUCTAHHSIM KOCMETUYHUX
3ac00iB PI13HOTO MPU3HAYEHHS, € PO3YMIHHS MOT0 SIKICHOTO Ta KUJIbKICHOTO
CKJIally, II0 MOKHAa BCTAaHOBUTH 3a JONOMOIOK) TEOPETUYHHX Ta
MPAKTUIHUX 3HAHBb 3 METOIB aHATITHUYHOI XIMii.

OcHoBHOIO Mmemow Kypcy «llpukiiagHa JiKyBaJlbHO-KOCMETHYHA
xiMisi» € ¢hopMyBaHHS y 37100yBaudiB TCOPETUYHUX 3HAHb Ta MPAKTUYHUX
HAaBUYOK II0J0 CKJIaay, PEUENTyp, OCHOB 3HaHb 3 KOHTPOJIIO SIKOCTI
OCHOBHUX I'pyM 3aCc001B JIKyBaJIbHO-KOCMETUYHOT TaJTy3i.

Illpeomem  BuBYeHHA aucuuiuliHM  «[IpuknagHa  JIKyBajlbHO-
KOCMETHUYHA XiIMisi». BHUBYEHHS OCHOB CY4YaCHUX METOJIB aHami3y Ta
KOHTPOJIIO IKOCTI OCHOBHMX TpyT 3aC001B JIIKYBaJIbHO-KOCMETUYHO1 rajy3i.

3asoanms oucyuniinu.

— HaJaTh KOMIUIEKCHI 3HAaHHSA II0J0 yMOB 30€piraHHs Ta THILY
yHaKyBaHHs Ha CTaOUIBHICTD JIIKAPCHKUX KOCMETUYHUX 3aC001B;

— HaBYWTH 37400yBayiB €TaliaM OCHOBHMX BHJIIB ITOCTAAIHHOTO KOHTPOJIIO
AKOCTI JIIKAPCHKUX KOCMETUYHUX (HOPM;

— c¢opMyBaTH MPAKTUYHI HABUYKU BUKOPUCTAHHSA METOJIIB Ta MPUIIA/IIB,
SK1 3aCTOCOBYIOTHCSI y MPOIECI BUTOTOBJICHHS Ta aHAJI3y JIIKAPChKUX
KOCMETHYHHUX 3aCO01B.

Y pesynapTari BuUBUEHHS Aucuuiuiind «lIpukiagHa JiKyBaJbHO-

KOCMETHUYHA XIMisi» 3100yBay BUIIOI OCBITH MIOBUHEH:

3Hamu:

— iacudikailito, HOMEHKJIATypy, MEXaHIi3M Ta BUIU Jii KOCMETHUYHHX
3ac001B TIT1€HIYHOI, JTIKYBabHO-MIPO(PIIAKTUYHO] Mii.

— OCHOBHI JiIOYM 1HTPEIIEHTH, JOMOMIXKHI PEUOBUHH, SIKI BXOASATH IO
CKJIaAy JIIKQPChKUX KOCMETUYHUX 3aCO01B,;

— 3HATH YMOBH HaJIC)KHOTO 30€epiraHHs JIIKapChKUX 3aC001B BIJIMOBIIHO J0
iX (p13MKO-XIMIYHHUX BJIACTUBOCTEH;

BMIMu:

— 3TAHO 3 BUMOram (apMaleBTUYHOI, TEXHIYHOI, HOPMATHUBHOI
JTOKyMEHTaIlli, BAKOPUCTOBYBAaTH HEOOX1THUN METOJ] Ta OOJaTHAHHS 3
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METOI0 BHOOPY HaMO1IBIIT ONITUMATBHOT TEXHOJIOT1T aHaI13Y JIIKAPCHKOTO
KOCMETHYHOTO 3ac00Y;

— 3 PO3YMIHHSIM CTaBUTHCh 10 CKJIaJy KOCMETHYHUX TMPOMHUCIB, SKi
CKJIAJIAlOTbCS 3 OCHOBHMX JIIOYMX 1HTPEIEHTIB Ta JOMOMDKHHX
PEUYOBHH;

— BHU3HAYaTH OCHOBHI IIOKa3HMKH SKOCTI KOCMETHYHHMX 3aco0iB 3a
JOTIOMOT OO CTaIllOHAPHUX Ta NOPTAaTUBHUX TIpUjIaIiB
(cexktpodoToMeTpy, pedpakroMeTpy, pH-mMeTpy TOI1110).

MeTroanuHi BKa3iBKM MOXYTb OyTH KOPUCHUMHU [JIsi 3700yBayiB
npupoAHUYMX (GaKyJabTETIB MPU MIATOTOBII J0 3aHATh 3 HABUYAIBHUX
JTUCLMIUTIH, 10 MPUCBSIYEHI aHaJI3y KOCMETUYHUX 3aCO01B.



1. 3micT HABYAJIBHOI AUCHHUILIIHHA
«IIpukiaagHa JiKyBaJbHO-KOCMETHYHA XIMis»

3micToBmit MoayJb 1
KocMmeTodtorisa. Kinacugikaumisi Ta HoMeHKJIaTypa

JIKAPChbKUX KOCMETUYHHUX 3aC00iB

Tema 1. Kocmemonoeia sk uayka. JIIKyBaJbHUNM 1 TEXHOJOTTYHUM

acriektd kKocmetoJiorii. KocMeTudHi 3aco0u Ta JiKapchKi KOCMETHYHI
3aco0u, iX Xxapaktepuctuka. HopmyBaHHS BUPOOHMIITBA KOCMETHYHHUX
3aco0iB B YKpaiHi Ta CBITI.

Tema 2. Knacugixayis ma HOMEHKIAMYpa AiKAPCbKUX KOCMEMUYHUX

3acobie _anmeuno2o upoonuymea. Bumm nii J1KapChbKUX KOCMETHYHHUX

3aco0iB. JlikyBanbHO-TIPODTAKTUIHU I KOCMETUYHUM JIOTJISI.
KoHcynpTyBaHHS Tpu BHOOpPI KOCMETHYHHUX Ta TIr€HIYHUX 3ac00iB.
[TpuHIIMTIN KOCMEIEBTUKH.

Tema 3. Kocmemonozciuna, mexmnonociuna ma Oiogpapmayesmuyna

OUIHKA OKpeMux 2pyn IH2peOlEHmMIB, WO BUKODPUCHOBYIOMbC NpU

BUPOOHUYMB] KOCMEeMUYHUX 3aco0ig. bBI1OJOTIYHO aKTUBHI PpPEYOBHHU

POCIIMHHOTO MOXO)KEHHS K aKTMBHI KOMIIOHEHTH KOCMETUYHHMX 3aCO0iB.
OCHOBHI eTanu CKJIaJaHHs KOCMETHYHHUX PELEnTyp 3aJeKHO BiJ THUIIIB
mikipy. [IpuHIMnm BUOOPY KOCMETHUHMX 3aC001B JIs1 IOTJISIAY 3a LIKIPOIO
PI3HUX THIIIB.

3MmicToBHIT MOTYJIB 2
KocmeTrnyni 3aco0u: 0co0JIMBOCTI CKJIAY,
TEXHOJIOTII Ta 3aCTOCYBAHHS
Tema 4. 3acobu 0ns _ ouuwieHHs wKipu, 0coOAUB0Cmi CKIA0Y,

mexnono2il ma 3acmocyeannsd. Muiia Tta 1511 MHOMUIOY1 3aco0u. OuucHl

KpEeMH, KOCMETUYHE MOJIOYKO, KPEeMHU-CKpaOu Ta KpeMH sl MUIIHTY.
Oco0nuBoOCTI CKJIaay 3ac0o0i1B /Ui OUMILICHHS MIKIPU Ta iX BIUIUB HA CTaH
IKipH, €PEKTUBHICTh KOCMETUYHUX 1 JIIKAPCHKUX 3aCO01B.

Tema 5. KocmemuuHi 3acobu 360.102cy8anvhoi 0ii, 0codiusocmi

ckaaody, mexnono2ii_ma 3acmocysanus. CHocoOM 3BOJOKEHHS MLIKIPH.
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Homenkmatypa 3BOJ0OXKYBadiB IIKipU. BHCOKOMONEKYJISPHI CHOJIYKH
IPUPOJTHOTO Ta CHHTECTUYHOTO MOXOKCHHS SIK OCHOBH 3BOJIO)KYBAJIBHUX
KpeMiB. JIeHH1 KpeMH.

Tema 6. Kocmemuuni 3acobu 3axuchnoi 0ii, ocobausocmi cKiaoy,

mexHono2ii ma zacmocysanns. Poro3zaxucHi 3acoom. IkiinBl YNHHUKT

30BHIIIHBOTO CEPEJIOBUINA, SIKI BIUIMBAIOTh HA CTaH MIKIpU. 3aXUCT MIKIpU
Bl BITPY, MOpO3y Ta IHIIMX YHUHHHUKIB. 3aXUCT wKipu Big Y-
BUMpPOMiHIOBaHHS. BuOip ¢dorozaxucHux 3aco0iB 3anexHo Big SPF-
(bakTOpy COHSIMHOTO 3ac00Y.

Tema 7. Kocmemuuni 3acobu 0ns 2icieHU pomosoi NOPOAICHUHU,

ocobausocmi_ckaady, mexHonoz2ii ma 3acmocysants. 3yOHI MOPOIIKH Ta
nactu. Pigki 3acoOu ririeHu potoBoi mopokHuHu. HoMeHknaTypa airounx i
JOTIOMDKHUX PEUOBHH, IO BXOMATH JO CKJIaay 3aco0iB Jyisl JAOTJISAY 3a
IOPOXKHUHOIO POTa Ta 3yOamu.

Tema 8. 3acobu 0n1a npogedenHs KOoCMemuyHux npoyedyp. Macku

KOocMeTHYH1. MacaxHi kpeMu. 3acoOm i aemijsmii mkipu. CalloHH1 Ta
noOyTOBI KOCMETHYHI MPONEAYypH, iX Kiacu(ikaiis Ta XapaKTepUCTHKA.
Macku kocMeTHuHi, (GOpMH BHUIIYCKY MAacOK Ta OCOOJMBOCTI iX
3acTtocyBaHHs. Kpemu st Mmacaxky. 3aco0u Jyist AENUIALT IIKIPH.

Tema 9. Kocmemuuni 3acobu oaa 0o2na0y 3a eoaoccam. 11lammyHi.

banpzamu. ®opmu BUITYCKY KOCMETMYHHMX 3aco0iB Uil MOy 3a
BojoccsiM, ocoOnuBocTi  ix  mii.  Ilpunnunu  BuOOpY —IIaMMyHIB,
OTIOJIICKYBa4iB Ta IHIIUX KOCMETUYHUX 3aCO01B 3aJI€KHO B1J TUITY BOJIOCCS.

Tema 10. Kocmemuuni 3acobu Oaa Odimet, ocobaugocmi cKaaoy,
mexnono2ii _ma 3acmocysanusd. OcoOIUBOCTI OyJAOBU WIKIPH IUTSYOTO

opranizmy. ®opmu BUITYyCKY KOCMETUYHUX 3aC001B JiJ1s JA1Teil. OcO0IMBOCTI
CKJIaJly Ta JOCTIKEHHSI KOCMETHYHHUX 3ac001B IS AiTel 10 3-X POKIiB.



JlabopaTopna podora Ne 1

SxicHuil QyHKIiOHAJTBLHUNA aHAJI3
OKCHUT'€HOBMIiCHHMX OPTraHIYHUX CIHOJIYK,
110 BUKOPUCTOBYIOTHCS Y mapQymepHii

Ta KOCMETHYHINA NPOMHUCIOBOCTI

Mera pob6oru. BuBumTH THHOBI  peakmii  igeHTU]IKaIi
OKCUTE€HOBMICHUX (DYHKI[IOHAJIBHUX TPYIN B OPTaHIYHUX CIOJyKaX, IO
BUKOPUCTOBYIOThCS y TappyMepHii Ta XapuoBiii MPOMHUCIOBOCTI.

Teoperuyna yacTuHa

JlocuTh TOMIMPEHUMHU OPTraHIYHUMHU CIIOJyKaMH y 3aCTOCYBaHHI B
PI3HUX TaIy35X MPOMUCIOBOCTI € CIHUPTH, MOXIJTHI COUPTIB, CEpell SIKUX
ckinanai edipu. Hmwkul cnuptu Ta iX edipu 4acTo MOBTOPIOIOTH 3arax
POCJIMH 1 BXOATh A0 ckiaay edipaux omiid. EdipHi onii Ta iX KOMIOHEHTH
3aCTOCOBYIOTBCSI, IEPEBAXHO, SK XapyoBl  apoMaTU3aTopu s
apomaTu3allii XapuyoBUX MPOAYKTIB Ta HAIOIB, SIK CKJIaA0Bl mapPyMepHUx
Ta KOCMETHYHHX 3ac001B, a TAKOXX B apOMOTEpaITii.

[IpencraBHuk psany omgHoaToMHuX cnuptiB, eranon (E 1510), e
YHIBEPCAJIbHUM PO3UMHHUKOM PI3HUX PEUYOBUH 1 OCHOBHUM KOMIIOHEHTOM
napdymiB. TpboXaToMHUN CHOUPT, TJIILUEPUH, BHUKOPUCTOBYETHCS B
KOCMETHUYHHUX 3ac00ax sIK MOM SIKIITYFOUMH KOMIIOHEHT.

ApoMaThuHi ajdbJerii Ta KETOHM — 1€ KapOOHUIbHI CIOJYKH, SIKi
3HAMIIUIA OCHOBHE CBO€E 3aCTOCYBaHHS B apdyMepii K 3anaiiiHi pe4OBUHHU.

OuToBy KHUCJIOTY, SIKa HaJICXHUTh JI0 KapOOHOBHX KHCIIOT,
BUKOPUCTOBYIOTh HaWOUIblIe s JO0OyBaHHS €CTEpIB, SIKI Yepe3 ix
NPUEMHUM 3amax BXOJATh A0 CKiaay mapbymepHux 3aco0OiB. IllaBiera
KHCJIOTa IIHPOKO BHUKOPHUCTOBYETHCS B KOCMETHII SIK aKTMBHa J100aBKa
BIJIOUTIOIOYMX KPEMIB, Y BUPOOHMIITBI CUHTETUYHUX MHUIOUUX 3aC001B, K
B1IOUTIOIOUMM Ta Ae31H(DIKYIOUHI CKIIaTHUK.



3aBnaHHsi Ha BHUKOHaHHA podotu. [IpoBecTn THUIOBI peakiii
i1eHTU(IKaIli OKCUT€HOBMICHUX (YHKIIOHAJIBHUX TPYN B OpPraHIidYHUX
CIOJIyKax, 110 BHUKOPUCTOBYIOTBCS Yy mappyMepHi Ta XapyoBiii
MIPOMUCIIOBOCTI.

EKCHepI/IMeHTaJIbHa qyacTuHa

IHocyn, 001afHaAHHSA, XiMiYHI pEaKTHBH:

— 0,1 M po3uun xnopuanoi kuciaotu (HCI),

— 1uHK xyopu (ZnCly),

— 1 M po3zuun cynbdaTtHoi kucinotu (H2SOs),

— 0,1 M po3uuH kamiii quxpomar (KoCro07),

— 3 % po3uud CuSO4'5H>0,

— 5 % po3uun NaOH,

— 1 % po3uun pepym(Il) xmopun (FeCls),

— 2 % po3zuuH 2,4-nuHiTpodeninriapasuny (CeHsN4O4) B o1iToBiii KUCIOTI
(CH3COOH),

— 5 % po3unH MypammHoro anpaeriay, Gopmansaeriny (HCHO),

— po3uuH amoHiaky (10 % namatupnuii cnupt, NHz H,0),

— 0,1 M po3uun apreatyM Hitpary (AgNO3),

— 0,1 M po3uunu orrrooi kuciaotu (CHsCOOH),

— 0,1 M mypammunoi kucioru (HCOOH),

— 0,1 M 6en3oiinoi kuciotu (CeHsCOOH),

— 0,1 M masnesoi kucmoru (HOOC—COOH),

— 5 % po3uun Hatpil rigporerkapobonaty (NaHCO3).

— IlpoOipku, mineTky, KoJIOU, CKIIAHI MalW4YKW, TpUMadl, IITATUBHU JIS
npoOIpoK, ra30BUi MATLHUK a00 CIUPTIBKA, TEPMOMETPH, BOJIsIHA OaHs,
IHUKATOPHUI TaItip.

JocaigKyBaHi OKCMT€HOBMICHI OpraHidyHi CHOJyKHM: MpOMNiJIOBUMN
cnupt  (CH3(CH2)20H), i3zompominoBinii  criupt  (CH3CH(OH)CH3),
tperOyTmnoBuii  crupT  ((CH3)3COH), ermnosuit  crmpt  (C2HsOH),
etwienrmikonb (HOCH2CH,OH), rminepun (HOCH2CH(OH)CH.OH),
denon (CeHsOH), mypamumnauit ansaeria, popmansaeriny (HCHO), onroBa
(CH3COOH), mypammua (HCOOH), 6ensoitna (CeHsCOOH), miaBneBa
(HOOC—COOH) kucnotnu.



Xi/Jl BUKOHAHHS PO00OTH

Busznauenus cnupmise ma ¢enonie

— Peakuisa 3 uunk xaopuoom (npooa Jlyvkaca)
[Ipo6a Jlykaca BHUKOPHUCTOBYETHCS ISl BHSBIICHHS TI€PBUHHHX,

BTOPUHHUX Ta TPETUHHUX CIHPTIB 38 PAXYHOK PYXJMBOCTI TAPOKCUIBHOT
rpynmu (-OH). TperwHH1 CcOupTH, HaOpUKIal, TPEeT-OyTUIOBUM CIHPT,
pearye 3 IMHK XJIOPUJIOM 13 YTBOPCHHSM HEPO3UYMHHUX Y BOAL
rajoreHONOX1THUX.

2(CH3)3COH + ZnCl; = 2(CH3)3 CCI + Zn(OH)s.

TpeTuHHI CHUPTA pearyrTh 3 OUIBLIO IIBUJIKICTIO, MEPBUHHI
pearyroTh JUIIe TpU TPUBAJIOMY HarpiBaHHI a0 BHCTOIOBaHHI, BTOPUHHI
3aiiMarOTh MPOMIKHE TTOJIOKEHHS.

[IpoBe/ieHHS aHAJI3y

Po34uH IUHK XJIOpUIY B p030aBiIeHIN XJIOPUIHIM KUCIOTI BHOCSTH B
TpH npoOipku. Jlo KOKHOT 101ar0Th 3 — 4 Kparuii IEpBUHHOTO, BTOPUHHOTO
Ta TPETUHHOrO CHHPTIB (Hanpukinan, nponinosoeo CH3(CH2)0H,
izonponinosoco CH3CH(OH)CHs ta mpem-6ymunosoco (CH3)sCOH
cnupmis BIAMNOBIIHO), €EHEPriMHO CTPYWIYIOTh 1 3aJIUIIAIOTh y CKIISIHI 3
Bojot0 3a Temmnepatypu 20 — 30 °C. TpeTuHHUM mpem-6ymanon 4epe3
2 — 3 XB YTBOPIOE XJIOPUCTHUH aJIK1JI, IKMM OC1Aa€ HA THO Y BUTJISIII Kpareb,
BTOPUHHUI i30nponaro/ 1a€ TOMYTHIHHS po3uuny. [lepBuHHu nponanon
pearye npu HarpiBaHHi a00 BUCTOIOBaHHI PO3UYHHY.

— OKUCHEHHA CRUPMOBUX 2IOPOKCUOHUX 2DV XDOMOBOIO CYMIWIIUIO
IIpoBeneHHs aHAII3Y

0
3CH,— CH,—OH + 2K,Cr,0, + §H,SO, — 3CH,—C?% =+

“ OH
+2C1,(80,), + 2K,80, + 11H,0.
VY cyxy mpoOipky momaroTh 2 Kparil emunogozo cnupmy CoHsOH,
1 xparmro 1 M posuuny cynbdatHoi kucinotu HaSO4 ta 2 kpamm 0,1 M
po3unny Kami guxpomaty KoCroO7. HarpiBaioTh opaHxeBU pO3YUH 10
3MiHM 3a0apBJICHHS Ha CHHBO-3€JIeHE (3 YacoM CIOCTEpIraroTh MOSBY
OJaKUTHOTO 3a0apBIICHHS).
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— Peakuisa na oazamoamomHi CRupmu

binbiricte 6araToaTOMHHMX CHHUPTIB YTBOPIOIOTH XEJlaTH — KYNpyM
H

|
CH,— O ._ 0—CH-R
2R—CH—CH, +Cu(OH), — Cu ~ | +2H,0.

I _ o~ o—cH
OH OH R—CH ? ?

H
TJIKOJISITH, K1 J00pe PO3YMHAIOTHCA y BOJI 1 MalTh SICKPABO-CHHE

3a0apBICHHS.
[IpoBeneHHs aHai3zy

VY npob6ipky BHOCATH Kijbka Kpaneib 3 % pozunny CuSO4 SH20 1a 3
— 5 kpanenb 5 % pozunmny NaOH. VYTBoproerbcsi OnakuTHUNA oOcal
kynpyM(Il) rigpoxcuay Cu(OH),. Homatorh 3 Kparuii JOCTIIKYBaHOTO
cnupTy, Hanpukinan, emuneneaikonro HOCHCH,OH  (eniyepumny
OHCH2CH(OH)CH20H).  Cmnocrtepiratots, mo ocax  Cu(OH);
PO3YUHSAETHCS 1 pO3UUH Ha0yBa€ IHTCHCUBHOT'O CHHBOTO 3a0apBIICHHS.

— Peakuis na gpenonu

binpmiicte (eHoIB ga€ 1HTEHCHMBHE 3a0apBiCHHS 3 PO3YUMHOM
bepym(Ill) xymopugoM 3a paxyHOK YTBOPEHHS KOMIUIEKCHUX CIOJYK
dbepym(I1l). 3abapBieHHs, K MpaBUI0, CUHE a00 (iojieToBe. Y CKIAIHUX
(eHO1B, 10 MAIOTh 3aMICHUKH Y SAJIp1, BOHO OyBa€ 3€JICHUM a00 YEPBOHUM.

IIpoBeneHHs aHAII3Y
a )
ol
o
Cpon v I 5

e

e

VY npoOipiii po3urHSIOTH KUIbKa KPUCTAIIB a00 OJIHY KpaIuiio npodu
@enony CsHsOH (moxkna B3satm pesopuuH (CsHa (OHyz)), mo mae
BJIacTUBOCTI eHomiB) B 1 M Boau abo xsopodopmy. IIpu cTpyiryBanHi
nonatoth 1 kpammo 1 % Boanoro posuuny ¢epym(IIl) xmopuny FeCls.
CrnocrepiratoTb YTBOPEHHS IHTEHCUBHOTO 3a0apBIICHHS.
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Bemanoenenus kapboninonoi epynu -C=0 (anvoeziou, Kkemoni)

— Peakuin 3 2,4-0unimpogeninziopazurom
3arajibHOIO PEaKIIIE€l0 Ha aIbJET1IM Ta KETOHU € YTBOPEHHS MOX1THUX
2,4- LLI/IHlTpO(beHmrmpasHHy (AHDI):

ON
\c 0 +HN— m{@ HC=N—T\H4®*HD,I.
1O r ‘
HOXl,Z[Hl JHOI', axi yTBOPIOIOTBCSA 3a M€K0 PEaKIli€r, MOTraHo
PO34YMHHI y BOJ1 Ta BUIAAI0Th Y BUTJIAII SICKPABO-KOBTHUX OCA/IiB.
[IpoBeieHHS aHATI3Y

Y npobipky 3 2 Ma 2 % po3zuuny 2,4-nuHITpodEHUITIIpa3uHy B
OIITOBIM KUCIIOTI 107at0Th po3unH 0,02 T mpobu (KapOOHIIBHOI CHOJIYKH,
HaMpuKiIajg, Mypawunut anvoezio (opmanvoecio) HCOH, ayemon
CH3COCH?3) B 2 mi1 eranony CoHsOH. Cymimn HarpiBaroTh Ha BOsH1M OaHi,
MOTIM OXOJIOKYIOTh. [loximHi 2,4-muHITpOGEHUITIApa3uHy YTBOPIOIOTH
ACKPABO-KOBTUH OCAJI.

— Peakuisa “cpiono2o 0zepkara’ (peaxuisn Toanenca)
SkicHa peakilis Ha albACTiAHY TPyIy.

[IpoBeieHHS aHATI3Y
Y uucty npoOipky BHocsaTh 6 kpamnenb 0,1 M po3unHy apreHtym

HiTpaty AgNO3 Ta gomaroTh 5 Kpamenb po3uumHy amoHiaky NHz H>O.
Bypuii ocan apreHTyM T1APOKCUAY PO3UMHSIOTH TIPH J0AaHH1 2-3 Kparneib
PO3YHHY aMOHiaKy. J[0 oTprMaHOro po3unHy J0Aa0Th KIJIbKa Kpamneib S5 %
po3uuny ¢opmanvoecioy HCHO Tta 3aHyproioTh mpoOipKy Ha JEKIJIbKa
XBWJIMH Yy BOJISIHY OaHIo 3 TeMmnepaTtyporo Boau 60 — 70 °C.

CnocTtepiratoTb BUJIUICHHS METAJIEBOTO Cpi0Jia y BUTJISI OJIMCKYUOi
J3EPKAIBHOI IUTIBKHU.

0

A s'}’fD
R—C_ —z[.ag(hﬂs}:]OH—*R—CM +2Ag} +3NH; + H0.
H ONH

4
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— OKUCHEHHA a1b0e2l0i8 KYRPYM 2IOPOKCUOOM

IIpoBeneHHs aHATI3Y

VY npobipky BHOCATh 4 kpamm 5 % po3unny NaOH, po306aBisitoTh
4 xparsiMu BoJIM 1 JoAaroTh 2 kparii 3 % po3unny CuSO4 5H20. o ocany
kynpym(Il) rigpokcuny Cu(OH), nmomatore 2 kpamii 5 % po3uuHy
Gopmanvoezioy HCHO 1 ctpyumytoTsh BMICT mpoOipku. HarpiBatoTb 110
KUIIHHS BEPXHIO YaCTUHY MPOOIPKHU, 3AJIUIIAIOYN HIHKHIO XOJIOTHOIO IS
KOHTPOJI0. Y HarpiTii 4YacTUHI TPOOIpKU BUAUISIETHCA KOBTUM OCa
kynpyMm(I) rigpoxkcuny CuOH, skuili TEepeTBOPIOETHCS Y UYEPBOHO-
kopuuneBuid ocan kynpym(l) okcua Cuo0 3a cxeMoro:

f:f:’m P
RC_ +2Cu(0H),—>R—C"_+ 2Cu0H + HO;
H OH |

2Cu0H — Cus0 + + H,0.

Bemanoenenus kapooxkcunvnoi 2pynu -COOH (kapbonoesi kuciomu)

IIpoBeneHHs aHATI3Y

—  Busaenennsa kapoonosux xuciom

HocmimkyBani po3unHu — 0,1 H poszumHu omroBoi CH3COOH,
mypammnoi HCOOH, 6en3oiinoi CeHsCOOH, masnesoi HOOC-COOH
KHCJIOT.

Ha ¢uibTpyBanbHUii namip HAHOCUMO YOTHUPHU KPAIUJIMHU 1HIMKATOPa
KOHro-4epBOHMIM. Ha KpamnmHu HaAHOCATH JOCHIJKYBAaHI PO3YHHH.
CnocTtepiratoTb NosiBy 3a0apBJICHUX ILJISIM.

[nTepBan mnepexony koHro-uepsoHoro pH 3,0 + 5,2 (cunbo-
¢dioneroBuit — uepBoHui). Ilpu aAii caabKUX KHUCHOT 3’ SIBISETHCS
KOPUYHEBO-YOPHE 3a0apBJEHHS, OUIbII CUIBHUX — CHHBO-YOPHE, CUIIBHUX
— CTIKE cUHE 3a0apBiieHHs. J[OCIIIKyBaHUNA KUCJIOTH PO3TALIOBYIOThH Y
PAI 3pOCTaHHS CUJIM KUCJOT 1 BUUCYIOTh JJIs1 HUX JOBIAHUKOBI 3HAYEHHS
KOHCTaHT JUCOIIaLi.

— Peakuisa KapooHoeUX KUCOM 13 HAMPIU 2I0PO2EHKAPOOHAMOM

Jlnst BUsIBIEHHS KapOOHOBHUX KHCJIOT 3aCTOCOBYIOTH iX B3a€EMOJIIO 3
HaTpii rigporenkapoonatom NaHCOg.
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IIpoBenenHs aHAII3y

Y npobipku BHOCATH 10 5 kpanenb 0,1H po3uuHiB JOCTIIKYBAHUX
kapOonoBux kuciotT (orrroBoi CH3COOH, mypamunoi HCOOH, maBneBoi
HOOC-COOH) 1 pomarote mno Kpamwisix S5 % po3uumHy HaTpiid
rigporenkapoonaty NaHCOs3. Cnocrepiraiors BuaiieHHs rasy (COy).

0 0

—

R—C?_ +NaHCO, —» R—¢©  +C0,] + HO.
OH “0ONa : :

KonTpoabHi nuranusa 10 JadéopatopHoi poooru Ne 1

1. SIxi ocoOnuBOoCcTI mpoBeneHHs Tmpobu Jlykaca mpu BHABICHHI
NEPBUHHUX, BTOPUHHUX Ta TPETUHHUX CIIUPTIB?

2. Slke 3a0apBiieHHSI Ma€ PO3YMH MPU MPOBEACHHI OKUCHEHHSI CIUPTOBUX
T1POKCUTHUX TPy XPOMOBOIO CYMIIIIIIIIO?

3. Hamumiite peakiito BuzHaueHHs (eHomB 3 po3unHoMm depyMm(III)
XJIOPUJIOM. YKaXITh aHATITUYHUN €(DEeKT peaKIlii.

4. SIx1 peakiili J03BOJISIIOTh BCTAHOBUTH HASsIBHICTh KapOOHIIBHOI TPYNH Y
JOCITIJIPKYBAHOI CITOTYIIi?

5. Sxuii aHAMITUYHUMN e€(DEeKT CIOCTEPIracThCs MPHU MPOBEICHH] peakili 3
2,4-nuniTpodeHinriapasunom? Hanuiiteh BIANOBIIHY peakiito.

6. Skuil aHamTHUYHUN ePEeKT crocTepiraeTbcsi MpU MPOBEACHHI peaKIii
“cpibHoro m3epkana”’ (peakuiss Tosenca)? HamumniTe BiAMOBIAHY
PEAKIIiIO.

7. Slxkuii aHaMITUYHUN €(EeKT CHOCTEPIraeThCsl MPHU MPOBEACHHI peakilii
OKHMCHEHHS aJlbJIETiIB KynpyM TrigpokcuaomM? HanumiTe BIANOBIIHY
PeaKIlio.

8. Skuil aHamTHUYHUI ePEeKT CrocTepiraeTbcsi MpU MPOBEACHHI peaKIli
KapOOHOBUX KHUCIJIOT 13 HaTpid riaporeHkapobonatom? Hanuuiite
BIJIMIOBIJTHY PEaKIIio.
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JlaGopaTopna pooora Ne 2

KinbKicHMI aHAJTI3 OPraHiYHUX CIOJYK,
110 BUKOPUCTOBYHTbCH SIK CKJIAJTHUKH
KOCMETHYHHUX 32C00iB

Meta podoTn
BusHaunTh  KUIBKICHMM ~ BMICT  OpPraHIYHHUX  CIOJYK, IO
BUKOPUCTOBYIOTHCS SIK CKJIATHUKU KOCMETUYHUX 3aCO0I1B.

TeopernyHa yacTuHa

benzoitna kucinora CsHsCOOH (E 210), mapiii 6en3o0at CsHsCOONa
(E 211), xamiii 6enzoatr CeHsCOOK (E 212) mupoko BUKOPUCTOBYIOTHCS
AK KOHCEpBaHTHU. Benuke mpakTU4HE 3HAUYCHHS MarOTh €(ipyu OEH30IHO1
kuciotu. Ckinanni edipu O6H30MHOT KUCIOTH 1 CIUPTIB — Maxy4i (TyXMsiH1)
pedoBUHU. MeTunbeH30aT — pO3UYMHHUK €(ipiB IIENI0I03H, 130aMUIOeH30aT
— KOMITOHEHT ()PYKTOBHUX €CEHIIIH, OeH3mI0eH30aT — (ikcaTop 3amaxy B
napdymepii, pO3YNHHUK MMaXy4uX PEUOBHH.

KoHTposib  KIUIBKICHOTO  BMICTY  OpraHIYHUX  CHOJYK, IO
BUKOPUCTOBYIOTHCS SIK CKJIAJ0BI KOCMETHYHMX 3acO0iB, Ma€ Barome
MPAKTUYHE 3HAYEHHS.

3aB1aHHSI HA BUKOHAHHS PO00TH

Buznauntu kinbkicauii BMicT OeH3oiHOI kuciotu CsHsCOOH Ta
onroBoi kuciaotu CH3COOH, mo BHKOPUCTOBYIOTHCA SIK CKJIaIHUKHU
KOCMETUYHHUX 3aCO0IB.

ExcrniepyuMeHTaIbHA YACTHHA

IHocya, o01agHaHHSA, XIMiUHI pEaKTUBU:
0,5 1 pozunan NaOH, H2SOg;
iHaukarop — genondranein 0,1 % po3uun B 96 % CoHsOH;
MipH1 Koaou (25, 100 mu1), TepMOCTIHKI MipHI KoJiOu (250 M), Or0peTku Ta
KOHIYH1 KOJIOU JIJIs TUTPYBAHHS, MipH1 IUJIHJIPHU, CKIISTHI HATUYKH, TIIETKH
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U1 B11OOPY MpoOU, TOAMHHUKOBE CKJIO, TUTMTKA, CYIIUIIbHA Imada.
HocaigkyBaHi opraniusi cmosayku: 6enzoiina kuciora CeHsCOOH,
E 210; ourosa kuciaora CH3COOH, E 260.

Xi/J1 BUKOHAHHS PO00OTH

— Kucnommno-ocnoene eusnauenns CoHsCOOH mumpumempuiuHum

Memooom
TuTpyBaHHs €THJIIOBOIO PO3UYMHY OCH30MHOI KHCJIOTH ITPOBOJSATH
po3zunHoM NaOH BijioMoi koHIIEHTpAITii:
CsHs5COOH + NaOH = CgHsCOONa + H>O.
IIpoBeacHHS aHAII3Y

Hapaxxku Oenzorinoi kuciotu (0,2-0,5 r) po3umHsrorh B 10 M
€TaHOJY 1 TUTPYIOTh Y MIPUCYTHOCTI (peHosndTaneiny 10 c1adbko poxKEBOro
3abapBieHHs 0,5 H pozunHoM NaOH. TurpyBaHHs TPpOBOISATH 40 3015KHOCTI
pe3yiabTaTiB. 3alHMCYIOTh 3HAYEHHS VNaoH Ta PO3PaxOBYHOTh Macy
O€H30MHOI KHCIIOTH.

— Ananiz CH;COOH
JIJIs BCTAaHOBJICHHS KOHIICHTpAIlil KUCIOT BHKOPHUCTOBYIOTH PO3YHH

ayry. Peakiiisi MiX po3uMHAMH OLITOBOI KHCJIOTHU Ta JIYTy BiIOyBaeTbCs 3a
PIBHSIHHSIM:
CH3COOH + NaOH — CH3COONa + H,0.

OTxe, y TOYLl EKBIBAJIEHTHOCTI B PO3YMHI MPHUCYTHS ClIb, SKa
YTBOPEHA CHJIbHOIO OCHOBOIO Ta CJIa0KOI0 KUCIO0TO0. BHACIIIOK rapoizy
11€1 COJIl PO3UHH MAE JIYKHY PEaAKIIIIO.

[IpoBe/ieHHS aHAlI3y

VY KOHIYHY KOJIOY JJis TUTPYBaHHA B1A0UparoTh 10 M1 1ociiaKyBaHO1
p030aBIIEHO1 OLITOBOI KUCJIOTH, 10AAt0Th (heHomndTanein ta Tutpyroth 0,5 H
po3urHOoM NaOH 10 c1abko pokeBoro 3adapBieHHS.

AHali3 M[OpoBOJATH 3a 2-3 mNapalebHUMHU  JOCIIKECHHIMU.
3anuCyIOTh CEPEIHE 3HAYEHHS VNaoH Ta PO3PAXOBYIOTh MACOBY YaCTKY
OLITOBOI KHACJIOTHU.
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O0poOKka pe3yJbTaTiB €eKCIIEPUMEHTY
Macy CeHsCOOH ta CsHsCOONa Bu3zHavaroTh 3a popmyiamu:

CNaoH'VNaoOH'McH=COOH
m(CsHsCOOH)= — “1000 s " ¢

MacoBy yactky CH3COOH o004unciioTh SK:

NaoH'VNaoH McH3c00H-Vmk'100
V,,-1000
e CnaoH — KOHIIeHTpaltist po3unny NaOH, H;

C
w(CH3COOH)= %

VNaoH — 00'em po3unry NaOH, BuTpauenuii Ha TUTPYBaHHSI, MJI;

M¢ 1 coon — MONSpHA Maca eKBiBaJeHTy GEH30HHOT KUCIIOTH, I/MOJIb;

M, H;COOH — MOJIIPHA Maca CKBiBaJICHTY OLITOBOI KHCIOTH, I/MOJIb;
V,.x. — 00'eM MIpHOI KOJIOU, MIT,
V. — aIKBOTHUM 00'€M, B3ATHUH JJ1s1 aHATI3Y MJI.

KonTpoJbHi nuTaHHs 10 J1abopaTopHOi poboTu Ne 2

. SIkuM METOJIOM BCTAHOBJIIOIOTH KIJBKICHHI BMICT OPTraHIYHUX CIIOIYK B
KOCMETHYHUX 3aco0ax?

. Hanumnite peaxiiito, sika JEXKUTh B OCHOBI TUTPUMETPUIHOTO BU3HAUYCHHS
Oen30iHo1 kucioTu po3urHoM NaOH.

. SIky peaxiiito y Toulll €KBIBaJEHTHOCTI Oy/i€ MaTU TUTPYEMUN PO3UHH MPU
BHU3HAYCHHI OI[TOBOT KUCIIOTH, SIKa BIATUTPOBYETHCS JIyTOM?

. SIkuii 1HOUKATOP 3aCTOCOBYIOTH MPHU aJKATIMETPUYHOMY TUTpyBaHHI? 3a
SKUM MPUHLIUIIOM HOr0 00MparoTh?

. 3a K010 (HOPMYIJI0I0 MPOBOJSTH PO3PAXyHKH MacH OCH30MHOI Ta OITOBOI
KHUCJIOT, 110 BCTAHOBJIEHI TUTPUMETPUUYHUM METOI0M?
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JlaGopaTtopna po6ora Ne 3

BusHaueHHs1 XJIOPUAIB Ta BOJHEBOIO
MOKA3HUKA MO0 JOIJISAAY 32 BOJIOCCAM

Meta poooTH
BuzHauuTu Ta mopiBHATH BMICT XJIOpUAIB Ta pH 3aco0iB 1o aorismy
3a BOJIOCCSAM PI3HUX BUPOOHMKIB, MPEICTABICHUX HA CIOKUBUYOMY PUHKY
Ykpainu.

TeopernyHa yacTuHa

BusHaueHHs SKOCTI Ta O€3MEYHOCTI BUKOPUCTAHHS KOCMETHYHMX
3ac001B MO JAOTJISIY 32 BOJIOCCSIM HPOBOASATH 32 PI3HUMHU IMOKA3HUKAMMU.
Oco0nuBy yBary npu UbOMY MPUIUIAIOTh XIMIYHUM, MIKPOOIOJIOTTYHUM,
TOKCHUKOJIOTTYHUM Ta KIIHIYHUM JOCIIHKEHHSIM.

Cepen ¢13UKO-XIMIYHUX TTOKA3HUKIB, K1 HOPMYIOTHCS CTaHIApPTOM
JCTY 4315:2004, BuagiIsitoTh:

BMICT (MaCOBY 4acCTKY) XJIOPHUIB,
pH cepenoBuia.

Xnopuau, 30kpeMa, Hatpii xmopuna (Sodium chloride) — re3aminHi
KOMIIOHEHTH Malke BCiX 3ac001B MO JIOMISIAY 3a BOJOCCAM (IIAaMITyHI,
KOHJuIIoHEepHu/0anb3amu). BoHM BUKOHYIOTH BIpa3y JIEKiIbKa Ba)KIUBUX
dbynkii. € cradutizaropaMu, 3aTYyCHUKaMHU Ta KOHCEpBaHTaMU. Y TOM ke
qac, XJOPUIU MOXYTh IIKOJUTH CTPYKTYpl BOJOCCS Ta IIKIpl T'OJIOBH,
MPU3BOAUTH JIO iX CyXOCTI Ta MOJPa3HEHHS, a TAKOK BUKJIUKATHA BUNAIHHS
BOJIOCMH. TOMy KOHTpPOJIb BMICTY XJIOPUIIB Yy 3aco0ax Mo JOTJisay 3a
BOJIOCCSIM — HEOOXIJJHa yMOBa MpPH OIIHI iX SIKOCTI Ta OE3MEeYHOCTI
BUKOpUcTaHHA. BiamosigHo no crangapty JACTY 4315:2004 macoma
JacTKa XJIOPU/IIB HE MOBUHHA MEPEBUIITYBAaTUO % y 3ac00ax JJIsl AOPOCIUX
12 % y 3acobax mys giTei. BukoHaHHS 1IMX yMOB O3HAyae, 110 3aCO0U
BIJINOBIIaIOTh CAHITAPHUM HOpMaM (MTOKa3HUKM MacoBOl YAaCTKU HeE
NEPEBUIIYIOTh HOPMOBaH1 3HAUEHHS ) Ta 0€3I€4YHI Y BUKOPUCTAHHI.

Busznauenns BojgHeBoro ImnokasHuka pH 3aco0iB mo pgorisiay 3a
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BOJIOCCSIM TaKOXX € HEOOXITHOK YMOBOKO IIPH OIIHIN iX SKOCTI Ta
O€3MEeYHOCTI.
Hopwmogasne 3nauenns pH cepengoBuiia g Hux — 3,5+8,5 oguHuIb.
Bucoki 3Hauenns pH (> 8,5) Bka3yroTh Ha CHIILHOIYXKHE CEPEOBHIIIC
3aco0y. 3 omHOro OOKy, JY)KHE CEpEeOBHUINE 3ac00y JI03BOJSE JIETKO
3MHUBATU OpY[ 13 BOJIOCCS Ta MIKIPU TOJOBH, 3 1HIIOTO, CYIIUTh IX 1 MOXE
BUKJIMKATU TaKl HEMIPUEMHI BIIUYTTS K MOJAPA3HEHHS Ta CBEPOIK.

3aBaHHA HA BUKOHAHHSA PO0OTH
Busnauntu MacoBy yacTkKy xJjJopuaiB Ta PH cepenoBuiia 3aco0iB 1o
JOTIIAY 3a BOJIOCCSAM (IIAaMITyHIB, KOHAMIIOHEPiB / Oanb3aMiB) 5 pi3HUX
BUPOOHUKIB.

EKCHepI/IMeHTaJIbHa qyacTuHa

IMocyn, o01aHAHHSA, XiIMIYHI pEAKTUBMU
po3umH TuTpanTy AgNO3(C = 0,05 moub/n);
10 % pozunnr KoCrOg;
po3unn HzSO4 (1:4);
1HIUKATOP — METUJIOBUIN YEPBOHUM;
OIOpeTKH, BOPOHKH, KOHIYHI KOJIOM MJisi TUTPYBaHHs, TpaayloBaHi
mineTku, MipHi wtiHapw (50 MIT), CKIISHI TATHYKH, €IEKTPOHHI Tepe3u, pH-
METP.

Xii BUKOHAHHSA PO00OTH

ITimroroBka 10 aHamizy

0,1 r meTunoBOro 4epBOHOTO pO3uMHSIOTH B 300 M €THIOBOTO
cnupTy Ta 200 MJT TUCTUITHOBAHOT BOJIH.
[IpoBeneHHd aHali3y

VY XiMi4H1 CTaKaHH 3BaXXyIOTh 110 D T 3ac00y 110 JOTJISAY 3a BOJIOCCSIM
(maMmyHb, KoHmuilioHep / Oanap3aMm), pO3YMHSIOTH Horo B 50 Mi
JTMCTUILOBAHO1 BOJIM, BUMIPIOIOTH pH.

[lepeHoCsATh BMICT CTaKaHIB B KOHIYHI KOJIOU J1st TUTpyBaHHS. [loTim
J0aI0Th 2 Kparull pO34YMHY METHUJIOBOTO YEPBOHOIO. SKIO pO3YMH Mae
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KOBTE 3a0apBJICHHSA, TO HOTO HEUTPaI3ylOTh PO3BEIACHOI0 CYIh()aTHOIO
KUCJIOTOIO JIO TOSIBU poKeBOoro 3adapmiieHHs. Ilicis 1poro 101ar0Th
2,5 MJI pO3UHHY KaJlii XpoMaTy Ta TUTPYIOTh PO3UUHOM apIe€HTYM HITpaTy
0 TOSBM IIETJISHO-YEpPBOHOIO  3a0apBJICHHS, 3alUCYIOTh  00°€M,
BUTpPAYCHUMN HA TUTPYBaHHS.

O0poOka pe3yJbTaTiB eKCIIEPUMEHTY

Macosy uacmky xaopudie y HOCHIJIKyBaHOMY 3aco01 (3pa3ky) B
PO3paxyHKy Ha MOJCKYJSIPHY Macy HaTpil XJIOpHAYy Yy BIJICOTKaX
00YHCITIOIOTH 332 (OPMYJIIOHO:

.. Cagno3'VagNno3"MNac1'100
(€)= m-1000 K

ne Cy gNO3 — koHieHTpailis po3uuny AgNOs, Moib/i;

Vag no,— 00'eM posunny AgNOs, BUTpaueHNi Ha TUTPYBAHHS, MIL;

Mp qc1 — Monsipaa Maca exBiBasienty NaCl, r/moib;

M — maca mpoOwu, B3siTa JJIsl aHA3Y, T.
KonTpoabHi nuTanHs 10 JadopaTopHoi poootu Ne 3

1. SlkuM METO0M BCTaHOBIIOIOTH KITbKICHUM BMICT XJIOPHUAiB B KOCMETUUYHHUX
3aco0ax?

2. HamumniTe peakxiiro, sika JIEKUTh B OCHOBI TUTPUMETPUYHOTO BU3HAYCHHS
XJIOPU/IIB aPTEHTOMETPUYHUM METOJIOM.

3. Skuit aHaMITUYHUN €PEKT CIOCTEePIraeThCs Y TOYIll €KBIBAJICHTHOCTI MIPH
BU3HAYCHH1 XJIOPUIB apTEHTOMETPUYHUM METOI0M?

4, SIxuil iHAUKATOP 3aCTOCOBYIOTh B METOJIaX OCAKyBaJbHOTO TUTPYBAHHI?
3a SIKUM MPUHIIUIIOM HOTr0 0OUpaOTh?

5. 3a K010 PopMyII0I0 MPOBOATH PO3PAXYHKH MAacOBOI YACTKH XJIOPHU/IIB, 110
BCTAHOBJIEHI TUTPUMETPUYHUM METOAOM?
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JlaGopaTtopna po6ota Ne 4

KonTpoJs sikocTi 3ac00iB ririeau 3y0iB
i pOTOBOI MOPOKHUHM

Meta podoTn

[IpoananizyBatu BMICT BOJIOTH, MIHHE YUCIO Ta CTIMKICTh MIHU Y
3yOHUX MacTax pi3HUX BUPOOHUKIB, MPE/ICTABICHUX HA CIIOKUBUOMY PUHKY
Ykpainu.

TeopernyHa yacTuHAa

J1o 3aco0iB ririeHu 3y0iB 1 POTOBOi MOPOKHUHU BIIHOCITHCS: 3yOHI
nactv, 3yOHI TOPOIIKU, 3yOHI EIIKCUPH, JAE30JI0PAHTU JJIsI POTOBOI
MOPOKHUHU. 3a JI€I0 111 3aCO0M MOIISAIOTh Ha TITIE€HIYHI Ta JIIKYBaJbHO-
podiTaKTUYHI.

3y0OHa macta — 1€ CyCIIeH3is XIMIYHO OCaJKEHO1 KpeWau y BOJHO-
[JIIEPUHOBOMY PO3YMHI TEJIEYTBOPIOIOUMX 1 TOBEPXHEBO-AKTHBHUX
PEYOBHH.

Jns craHmaptu3ainii 1 KOHTPOJIKO  SIKOCTI  3yOHHX  TacT
BUKopuctoBy0Th TYY 0033 19-002-95.

3aB1aHHS HAa BUKOHAHHA PO00TH
Bu3HaunTu MacoBy 4acTKy BOJM, BOAHEBUW MOKA3HUK, MIHHE YHCIIO
Ta CTIMKICTh MIHA y 3yOHUX MacTax pi3HUX BHUPOOHHKIB, O PI3HHUX
BUPOOHMUKIB.

ExcniepuMeHTaIbHA YACTHHA

IHocyn, o0s1agHaHHSA, XiMiYHI PEaAKTHBH:
CKJISIHKU;
MIpHI TWIHIPH;
€JICKTPOHHI TEPE3H;
pH-metp;
€KCHUKaTOD);
cymwibHa mada,
BOPOHKA.
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Xi/J1 BUKOHAHHS Po00TH

— Busnauenns macoeoi uacmku 60ou, %
VY nomnepenHbO BUCYIICHUH Ta 3BaykeHui (M1) Orokc pojaroth ~ 1,5 T

JOCIIIKYBaHOI 3yOHOT IIaCTH, MPOBOAATH 3BaKyBaHHs (M2). [ToTiM Or0KC 3
MPOTYKTOM CTaBJISITh 10 CYIIMJIBHOI au Ta BUCYIIYIOTh 32 TEMIIEpaTypu
100-110 °C Bupomox 40 XBHINH.
[licns BUCyITyBaHHS MPOBOJATH OXOJOJKEHHS Ta BUTPUMYBAaHHS
OIOKCY 3 MPOJYKTOM B eKcukaTopi (~ 20 XB). 3BaXYIOTh Ta 3alIUCYIOTh M3.
BucynryBaHHs TOBTOPIOIOTH 10 301’KHOCTI PE3yJIbTaTIB 3BaKyBaHHS.
MacoBy gactky Boau (X) y BIICOTKaxX po3paxoBYIOTh 3a (POpMyIIoL0:
X = mp—Mms 100,
mz—my
7€ m1 — Maca OIOKCY, T;
M, — Maca Or0KCy 3 3yOHOIO MacTO0 10 BUCYIITYBaHHS, T;
M3 — Maca OroKCy 3 3yOHOIO MacTOIO MICTsl BUCYIIIYBAaHHS , T.

— Buznauenns ninnozo uuciaa ma cmiukocmi ninu (0,7-1.0)

HaBaxky 3yOHOI macth Macoro S5 T po3unHsATh y S50 M
BOJIOIIPOBIJTHOI BOJIH, IEPEMIIITYIOThH 10 IOBHOTO PO3YMHEHHS. O 1epKaHnil
PO3UYUH TIEPEIUBAIOTh Y MIPHUWA UUJIHJIP, JAOBOJASITH 00’€M PO3UYUHY 10
250 MJT BOJIOIO, TIEPEMINITYIOTh T4 BUMIPIOIOTH BUCOTY cToBmuuKka miHu (ho,
MM).

[TliHOyTBOpIOIOUY 3/1aTHICTh BU3HAYAIOTH 3a BUCOTOIO CTOBITYMKA MIHU
B MUTIMETpax, Ky BUMIPIOIOTh yepe3 30 ¢ (IMHHE YUCI0), a CTIUKICTh MIHU
— 32 BUCOTOIO CTOBITYMKA IIHU, BUMIPsiHOI uepe3 2 xB (h, Mm).

CritikicTs minu (Stability) Busnauarots 3a hopmysoro:
S i =
mHau = hO
ne h — BucoTa CTOBITYMKA ITiHU, BUMIpSHA Uepe3 2 XB, MM;
ho— BHCOTa CTOBITYMKA MIHM B TTIOYATKOBHM MOMEHT TIICJISI TTIepEMIlTyBaHHS,
MM.
3a pe3yabTaT AOCHIKEHHS MPUINMaIOTh cepellHe apupMeTudHe 3-X

JOCITIAIB, PO3XOKEHHS MIXK SKUMH HE TTOBUHHO TiepeBHIyBaTy 10 mM.
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— Boomnesuii_nokaznux pH (5,5-10,5)
Buznauennsa npoBoaste y 20 %-Hil BoaHIN CyclieH3Ii.

VY ximiyHui ctakad 3BaxyroTh 10 r 3yOHOI macTtu, po34MHAIOTH i1 B
50 MJT TMCTHIIFOBAHOI BOJIM Ta BUMIPIOOTH pH.

KonTpo/abHi nuTtanusa 10 jadoparopHoi poooru Ne 4

1. Sxuit MeTOJ BUKOPUCTOBYIOTh MPY BCTAHOBJICHHI MacCOBO1 YaCTKHU BOJU
B 3yOHMX macTax?

2. Slkux mpaBui Tpeba JOTPUMYBATHUCS IIPU BUKOHAHHI TPaBIMETPUYHOTO
METOJy aHamizy?

3. 3a sK010 (HOPMYJII0IO MPOBOIATH PO3PAXYHKH MACOBOI YaCTKH BOIH?

4. SIKkuM YMHOM BCTaHOBJIIOIOTH MIHHE YKCIIO Ta CTIMKICTH MIHU B 3yOHUX
nacrax?

5. 3a skorw GhopMyII0I0 MTPOBOATH PO3PAXYHKHU CTIMKOCTI MHU?

6. SlkuM METO0OM BCTaHOBIIOIOTH BOJHEBUW MOKA3HUK BOAM B 3YOHUX
nacrax?

/. SIK1 eneKTpOoIx BUKOPHUCTOBYIOTH TPU BU3HAauYeHH1 pH po3unHiB?

JlaGopaTtopna po6ora Ne 5

JocaigKeHHs AKOCTi eMYJIbCIMHUX
KOCMETHYHHUX KpeMiB

Meta pobooTn

Bu3zHauutu Ta TMOPIBHATH OCHOBHI (PI3UKO-XIMIYHI TMOKa3HUKH
eMYJIbCIHHUX KOCMETUYHUX KPEMIB PI3HUX BUPOOHUKIB, MPEJCTABICHUX HA
CIIO)KUBYOMY PHUHKY Y KpaiHHU.

Teopernuna yacTuna
Kpemu eMybCiiiHi — 1€ OJHOPIAHI CyMill (EMYJIbCii) TBOX OCHOBHUX
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da3: BogHOI 1 MacisHOI THIy Boja/ofis (B/o), omis/Boga (o/B) abo
3MIIIAHOTO THUITY, A0 CKJIaAy SKUX MOXYTh BXOJUTH O10JOT1YHO aKTHUBHI
n00aBKH (BiTaMiHU, HACTOI Ta CKCTPAKTH POCIMHHOI CHPOBHUHHU TOIIO).
Came eMyJbCiliHI KOCMETUYHI KPEMU JIOCUTh MOMIUPEHI HA KOCMETUYHOMY
PUHKY, 110 00YMOBJIEHO 1X BUCOKOIO KOCMETUYHOIO €(DEKTHUBHICTIO.

Bignosiguo no ICTY 4765:2007 ogHUM 13 OCHOBHHX ITOKAa3HUKIB, 11O
XapaKTEePHU3Ye SKICTh KOCMETUYHUX KPEMIB, € CTAOUIBbHICTh. Y KpeMax He
MOBUHHA BIJIOKPEMJIIOBATUCH JKUPOBAa YU BOJAHA (a3u MOPOTATOM
rapaHTIMHOTO TEpMiHY iX 30epiraHHs, a TaKOX IMPU 3MiHI TeMIlepaTypu
HaBKOJIMIIIHbOTO CEPEIOBHUIIIA.

Metoau BU3HAYEHHS CIMIUKOCMI eMYIbCIUHUX KpeMié TIOAUISIOTh Ha
mpusani (BUIPOOyBaHI B yMOBax, 3a SKUX BOHH 30epirarorbcs) 1
npuckopeni. Ilepmi MawTh BEJIMKE 3HAYEHHS JUIS  JOCHIIKECHHS
cTaOlIILHOCTI HOBUX BH/IIB KOCMETHYHUX 3aC001B.

[Ipu po3polii penentyp KOCMETHYHUX KpEMIB, a TaKOX s
KOHTPOJIIO 1X SIKOCTI Ta BUPOOHUIITBA HEOOXIJIHI npuckoperi memoou. J1o
HUX BIJIHOCSATH METOJM, 3aCHOBAaHI Ha MPUCKOPEHHI KOoaryJisimi 1
KOQJIECIIEHIIII B EMYJIbCIMHUX KpeMax y pe3yJibTaTl HaKIaJaHHS TEPMIYHUX
4yi (PI3UYHUX HABAHTAKEHb. 32 YMOBU MiABUIIEHHS TEMIIEPATYPH B’ SI3KICTh
JUCIIEPCIMTHOTO CEPEeAOBUIIA 3HAYHO 3HMKYEThCS. BHACTIOK 30UIbIICHHS
KIHETUYHOI €HEeprii CHUCTeMHM IHTEHCUBHICTh 3ITKHEHHS YacCTOK PI3KO
3pOCTae, 10 MPU3BOIUTH J10 TPUCKOPEHHS MIPOIIECY PyWHYBAHHS €MYJIbCIH.
Ha mpoMy mpuHIIMII 3aCHOBaHI METOJIM BU3HAUYEHHS CTA0OLIBHOCTI KPEMiB
HUISIXOM BUTPUMYBAHHS iX 3a MIJABUIIEHHUX TemIieparyp npotsirom 7 — 14
110 B yMOBax pi3KOT0 KOJIMBAHHS TEMIEpaTyp.

JUJ1s1 BCTAHOBJIEHHS CMAOLIbHOCMT KOCMEMUYHUX eMYAbCIUHUX KPeMi8
BUKOPHUCTOBYIOTh JIBa METOH.

[lepmmii monsirae y BU3HAYEHH! KOJIOIMHOI CTAOUIBHOCTI ILIAXOM
HEHTpU(PYyTyBaHHS, IPYTUi — y BU3HAYEHHI TEPMOCTAOITILHOCTI 3a PI3HUX
TEeMIEpaTyp.

Kpem BBaxaeTbCs CTIMKHM, SIKIIO MICASA UEHTPUPYTYBaHHS B
npoOipkax HE CHOCTEPIraeThbCsl BUIUICHHS >KUPOBOT YW BOAHOI (hazu
(po3mapyBaHHs a00 BUIALICHHS Oocany). SIKIO0 HaBiTh B OJHIN 3 MPOOIpOK
Ma€ MICIIe pO3IIapyBaHHSA KpPeMYy UM BHAUICHHS OCaay, BUIIPOOOBYBAHHS
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MOBTOPIOIOTH 13 HOBUMH TOPITIIMU. KpeM BBaXKaeThbCsl HECTAOITBHUM, SIKIIIO
IpyU TMOBTOPHOMY aHali3i OyJie MOMIYEHO HOro po3lapyBaHHS YU
BUJIUICHHS Ocajly Xo4a O B OJIHiH 3 TpoOipoOK.

Jlo ckiamy KOCMETHYHMX KpPEMIB JI0JIal0Th PI3HI PEYOBHHU, IO
BITMBatOTh Ha 3HaueHHs pH kpemiB. Kucnai (pH Hmwxkue 4,5) Tak camo 5K 1
3a”aATo JyxH1 (pH Bute §,5) KpeMu YMHATH HETaTUBHY 110 Ha IKipy. Jis
Bu3HaueHHs pH y Kpemax 3acTOCOBYIOTh  IHAMKATOPHHN  Ta
MOTEHI[IOMETPUIHUN METOIH.

B emynbCiiHMX KOCMETMYHUX Kpemax Tumy odisi/Boga pH
BCTAHOBJIIOIOTH 0€3MOCEPEIHBO B IOCIIKYBAHUX 3pa3Kax. ¥ Kpemax TUIy
BoAa/omisi Bu3HayaoTh pH BoaHoi BuTskku. HopMoBani 3Ha4eHHS
BOJHEBOTO IIOKA3HHWKA ITOBMHHI 3HAXOAWTHUCh y aiamazoni 5,0 = 9,0
omuuuils (JICTY 4765:2007).

Jlo ocHOBHHMX (Di3UKO-XIMIYHMX MOKA3HUKIB KOCMETHUYHHX KpPEMIB
BIJTHOCSATH TAKOXX BMICT BOJM Ta JICTKUX PEUOBHH, SIKUU 32 HOPMOBAHUM
3HA4YECHHIM MacoBoi yacTku mae ckiagata 5,0 — 98,0 %.

3aBaaHHS HA BUKOHAHHA PO00TH

Buznauuti  Ta  TOpPIBHATH  KOJOIAHY  CTaOUIBHICTh  Ta
TEPMOCTAOUIbHICTh, BOJHEBUM MOKA3HUK, MACOBY YaCTKy BOJHU Ta JIETKUX
PEYOBUH (CyXOi PEUYOBHHH) €MYJIbCIMHUX KOCMETHUUYHHX KPEMIB 5 pPi3HHUX
BUPOOHMUKIB.

ExcniepuMeHTaIbHA YACTHHA

IHocyn, 001agHaHHSA, XiMiYHI pEaKTUBH:
10 % po34nH XJIOPUIHOI KUCIIOTH;
IHUKATOP — METUJIOBUI OpaH>KEBUH, pIUKOBUH IMICOK;
npoOIpKH, CKIISAHI MaJu4Kd, NpOOIpKU AJid LEHTPU(DYTyBaHHS, CKISHKH,
MIpHI UWJIHIPHU, CITKa JUIsi MPOCIIOBaHHSA, TepMoOcTar (BojasiHa OaHs),
€JIEKTPOHHI Tepe3u, pH-MeTp, excukarop, ueHTpudyra, cymuibHa mada,
myebHa 11y;
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Xi/J1 BUKOHAHHS Po00TH

— Buznauenns Koaoionoi cmaoiaibHOCmMi ma mMepmocmadiibHoCmi

Kpemis
[IpoOipku HAMOBHIOIOTH BIAMOBIIHUM IOCTIIHKYBaHUM KpemMoM (Ha

2/3 00’emy) 1 3BaxyroTh. Pi3HHMIM Mach TpoOIpOK HE IMOBHHHA
nepesuiiryBatu 0,2 r. [IpoOipku 3aHypIOIOTh y BOJSIHY O0aHI0 a00 TepMOCTaT
Ta BUTpUMYIOTh 20 xB 3a Temnepatypu 40 — 45 °C (rycti emyJibcii), 3a
temnepatypu 20 — 25 °C (piaki emynbcii). IloTiM npoOipku BUHMAIOTH,
MIPOTUPAIOTH Ta BCTAHOBJIOIOThH Y THI3/1a HEHTPUDYTH.

HentpudyryBanHs MOpoOBOJATH TMPOTITOM S XB 3a YacTOTH
obepranns 100 06/c (13 ypaxyBaHHSIM MEHIIOI YaCTOTH OOEpTaHHS Yac
noJA0BXYIOTh 110 30 XB).

[Ipo6ipku BUIIMaIOTh 1 BU3HAYAIOTh CTAOUIBHICTh €MYJIbCIi. SIKIO B
OJHIN 3 TPOOIPOK CHOCTEPIralOTh PO3IIAPYBAHHS, TO BHUIPOOYBaHHS
MTOBTOPIOIOTH 13 HOBUMHU TOPIIISIMU KPEMY.

EMynbCito BBaXKalOTh CTA0IBLHOIO, SKIIO MICHS HEHTPU(yryBaHHS B
mpoOipKax CIOCTEPIraloTh BUAUICHHS HE O1bIIE OJTHIET KparuTi BOJHOI a3u
a60 x MacisaHoi (pa3u He Ounbie 0,5 cM.

[Ipy BuU3HAUECHHI mepmocmabiibHOCmi KpeMy HaIllOBHEHI Ha
2/3 00’emMy CKJISHI MPOOIPKH 3aKPUBAIOTH IMPOOKAMHM, CIIIIKYIOUH 3a THM,
o0 B €MyJIbCii HE 3aJUIIAIOCh MYXUPIIB MOBITPS, T4 BCTAHOBIIOIOTH Y
tepMocTart 3a temrneparypu 45 °C Ha 1 rog. Ilicist ronuHu BUIIpoOyBaHb
MpOOIPKH BUIMAIOTh, iX BMICT MEPEMIIITYIOTH (33151 BUJAJICHHS TOBITPS).
[ToriMm me Ha 1 (2) roguHy BCTAaHOBIIIOIOTH Y TEPMOCTAT 1 BU3HAYAIOTh
CTaOlIbHICTb.

— Bumiprweannsa pH

B eMynbCIiHUX KOCMETHYHUX KpeMax TUITY oJiisi/BoAa pH BUMIpIOIOTh
0e3mocepelHbO0 B JOCHIIKYBAaHMX 3pa3kax. Y Kpemax THUIY BOJa/ois
Bu3HauaoTh pH BoaHoi BuTskM: 10 10 T JOCHIIKYBaHOrO Kpemy
noauBarOTh 90 M AUCTUILOBAHOT BOJW, CYMIII MPU MEPEeMIlTyBaHHI
HarpiBatoTh 10 80 °C (3 MeTo10 pyiiHyBaHHA eMyJbcii). B oxonomxeHiii 1o
20°C nexaHTOBaHIM BOJHIN BUTSIKII MPOBOJATH BUMiptoBaHHs pH.
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— Busznauennsn macoeoi uacmku 600U ma JIeMKUX peuoeuHn (cyxol

peuoeuHu)
ITinroroBka 10 aHami3y

Jlns  mpoBeleHHS ~— aHadi3y  pPIYKOBUM  MICOK  IPOMHUBAIOTH
BOJIOTIPOBITHOIO BOJIOKO Ta 3alMBatOTh 10 % po34ymHOM XJIOpUIHOT KUCIIOTH
Ha 24 rox. IloTiM TICOK MPOMHUBAIOTH AUCTUIBOBAHOIO BOJOIO JI0
HEUTpaIbHOI peaKilii 3a METUJIOPAH)KEM Ta BUCYIITYIOTh. Bucyiienuii micok
MPOCIIOI0Th Ta MPOXKAPIOTh Y MydenbHii neui3a temneparypu 500 °C
npoTsroM S rod. OYUIIEHUN Ta MPOXKAPEHUM MICOK 30€piraroTh y HIIJILHO
3aKpUTIA €EMHOCTI.

[IpoBeieHHs aHAII3Y

VY CKISHKY 31 CKISHOI MAJIMYKOI BUCUIMAOTh HaBaxKy 10 — 12 r
OUYMILICHOTO Ta MPOKAPEHOr0 PIYKOBOro micky. CKISHKY 3 1i BMICTOM
BUCYIIYIOTh Y CymmibHIM 1madi 3a temnepatypu 100 °C. BucymryBanss
MOBTOPIOIOTH JOTH, JOKM PO3XOJKEHHS MDK JIBOMAa IOCJIJIOBHUMU
3BaKyBaHHsIMH He Oyzae nepeBuiyBatu 0.0002 r. 3anucyroTs Macy M.

VY 3Bak€HY CKJISIHKY 31 CKJISIHOIO MaJIMYKOIO Ta MICKOM J10JaoTh 1.5 1
JOCIIPKYBAHOTO KpeMy, MPOBOJIATH 3BakyBaHHs (My). TToTiM CKIsHKY 3
MaJMYKOK Ta MPOAYKTOM, KWW MEPEMINIYIOTh, CTABJISTh OO CYIIMIBHOT
madu ta BUcymyroTh 3a temneparypu 100 °C BnpomoBx 2 roa. Ilicis
BUCYUIYBaHHSA MPOBOJSATH OXOJIOI)KEHHS Ta BUTPUMYBAHHS CKJISTHKH 3
NaJINYKOIO Ta MPOAYKTOM B eKCcUKaTOpi (~ 20 XB). 3BaKyIOTh Ta 3aMUCYIOTh
M3. BucynryBaHHs TOBTOPIOIOTH 10 301KHOCTI PE3yJIbTaTIB 3BaXKyBaHHS.

O0poOKka pe3yabTATIB eKCIIEPUMEHTY

Macosy uacmky 600u ma J1emKux peuoeuH OOYUCITIOITH 3a

dbopmyiioro:
m-o—m
o = —2—+100 %.
mz—mj

Macosy uacmky cyxoi pewogunuy BU3HAYaKOTh SIK:

m m
CO” =23 71 *100 %,

mo,—myq
7€ Mi— Maca CKJISHKU 3 MICKOM Ta CKJISTHOI MaJlWYKOIo, T;
M — Maca CKJISIHKM 3 TIICKOM, CKJISTHOIO TAJUYKOK Ta MPOJYKTOM IO
BHUCYIITyBaHHS, T;
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M3 — Maca CKJISHKHA 3 MICKOM, CKJISHOIO MaJWYKOK Ta MPOJAYKTOM ITICIIS
BUCYIITyBaHHS, T.

KoHTpo/bHI nuTaHHs 10 JadopaTopHoi podotu Ne 5

1. SIkuif oIMH 3 OCHOBHUX TIOKa3HUKIB, IO XapaKTepU3y€e SKICTh
KOCMETHYHUX KpemiB, 3rigHo 3 JICTY 4765:20077

2. SIxi MeTOoI1 103BOJISIIOTh BUBHAYNUTH CTIMKOCTI eMYJIbCIMHUX KpPEMIB?

3. SIki MeToau [103BOJISIOTh BCTAHOBUTH CTAOUIBLHICTH KOCMETHYHMX
EeMYJIbCIMHUX KPEMiB?

4. SIxi MeToaM KUIbKICHOTO aHaII3y BUKOPUCTOBYIOTH I BU3HaUeHHs pH
y Kpemax?

5. SIkuM YMHOM BHW3HAYAIOTh MAaCOBY YAaCTKYy BOJM Ta JIETKUX PEYOBHH Y
KOCMETUYHUX Kpemax?

6. HaBenite opmynu njis po3paxyHKy MacoBOI YacTKy BOJM, JIETKHUX
PEYOBUH Ta CYyXOi pEUOBUHHU Y KOCMETHYHUX Kpemax.

JlaGopaTopHa po6ora Ne 6

BusHavenHs QizMKo-XiMiYHUX MOKA3HUKIB Y
KOCMETUYHHUX PiAMHAX

Meta podoTH

BuszHaunTu Ta MOPIBHATH 3 HOPMOBAHUMH 3HAUYEHHSAMHU 00’ €MHUM
BMICT €TWJIOBOTO CIUPTY Ta BOJHEBUM MOKa3HUK pH y KOCMETMYHUX
pIIMHAX PI3HUX BUPOOHMKIB, MPEACTABICHUX HA CIIOXKHUBUOMY PHUHKY
YKpaiHu.

TeopernuHa yacTuHa

KocmeTnuHi piiuHU — 1€ JOCBMOHM, JTOCBUOHM-TOHIKHM, TOHIKH,
JI€30/I0PAHTH, J1€30J0PAHTU-AaHTUIICPCIIIPAHTH, aHTUIIEPCIIpPaHTH, 3aco0HU
JUIsl yKJIaJIaHHS. Ta 3aBMBAaHHS BOJIOCCS TOINO. BOHM € BOJHMMH, BOJHO-
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CIIUPTOBUMH UM CIUPTOBUMH PO3ZUMHAMHU, EMYJIBCISIMU 200 K CYyCIIEH31IMHU.
Jlo ckiiamy KOCMETHMYHMX PIAUH BXOJSITh AKTUBHO [Jil0Yl KOMIIOHEHTH,
OapBHUKH, AHTHOKCUJIAHTH, KOHCEPBAHTH, MMaxXyyl PEUYOBHHU Ta IHIII
n00aBKH, sIK1 3a0€31eUyI0Th iX BIJIIOBIIHI CITOKUBY1 BIACTUBOCTI.
OCHOBHUMHM HOPMOBaHUMHU (PI3UKO-XIMIYHUMHU TMOKAa3HUKAMU, M0
XapaKTEePU3YIOTh SIKICTh KOCMETUYHUX PIJIUH € 00’ €MHUIN BMICT €THIIOBOTO
criupty Ta BoaHeBuit mokazHuk pH (JICTY 5008:2008). Ili moka3HUKH
B1/INIOB1THO MOBUHHI 3HaX0AUTUCH Yy aiana3oHi 0,0 + 75,0 % ta 1,2 + 8,5 og.
- TOCBHOHH, JJocbioHU-TOHIKH, TOHIKM;, 0,0 = 85,0 % ta 3,0+ 8,0 ox.
- J1€30JI0paHTH, 1€30A0paHTH-aHTUIIepCcHipanTy, antunepcnipanty; 0,0 +
70,0 % Ta 4,0 + 8,0 ox. 3aco0u 1 yKIIaJaHHS Ta 3aBUBAHHS BOJIOCCS.

3aBaaHHA HAa BUKOHAHHA PO00TH
Bu3HaunuTu Ta MOPIBHATH 3 HOPMOBAaHMMH 3HAUYEHHSIMH 00’ €MHUI
BMICT(00’€MHY YaCTKy) €THJIOBOTO cIUPTy Ta pH y KOCMETUYHUX piAUHAX
5 pi3HUX BUPOOHMKIB.

ExcnepuMeHTaIbHA YACTHHA
IHocyn, o01agHAHHSA, XiMIYHI pEAKTUBH:

— Mipnai konobu (50, 100 wut), kpyrjaomoHHi konbu (250 M),
XOJIOJIUJILHUKH, HACAJKU, TEPMOMETPH, aJOHXK1, TEPMOCTAaTU (BOJSHI
OaH1), HUIIHIPHU, TPOOKH, apeomeTpH, pH-MeTp;

— XOJIOJIHA BOJA 3 JIbOJIOM.

Xii BUKOHAHHSA PO00OTH

ITimroroBka 1o aHamizy

— Busnauenna cycmunu KocmMemuyHoi piOuHu 3a apeomempom
KocmeTnuny piiiHy HaJIUBAIOTh y CyXHUU IUJIIHJP TakK, 1100 ii piBEHb
HE JOXOJMB JI0 HOr0 BEPXHBKOTO Kparo Ha 3 — 4 cM Ta BUTpuMYIoTh 20 XB y

TepmocTaTi (BoasHi Oani) 3a Temmeparypu 20 °C. Konu Ttemmeparypa
piaunu BcTaHoBIIOeThes 20 °C, y TUWIHAP 3aHYPIOIOTh CYXUH apeoMeTp,
KU MOBUHEH ILJIABaTH, HE TOPKAIOYKUCh MOT0 HA Ta CTIHOK. Yepes 3 + 4 xB
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TICIIT 3aHYPEHHS apeoMeTpa 3 HMOTo IMIKajau 3a HIKHIM MEHICKOM PiAuHU
3aIUCYIOTh BEIMYMHY TycTHHH p2L,

3a KiHIIEBHH pe3y/IbTaT BU3HAYCHHS T'yCTHHH IPUHMAIOTh CEPEIHE
apu@METHUYHE 2-X MapajeIbHUX BU3HAYCHb, PO3XODKCHHS MK SKUMU HE
noBuHHO niepesuiryBatu 0,001 r/mu.

IIpoBeieHHS aHaANI3Y

— Bu3nauennsa 06’emHoi yacmku emuni08020 CRUPMY 8 KOCMEMUYHUX

piOuHax
Kocmernuny piuHy HanuBaroTh Yy MipHY KoJyiOy emHicTio 100 mu 3a

temnepatrypu 20 °C (m1g xocMmeTwdHux piguH 31 Bmictom > 70 %
€TUJIOBOTO CIIUPTY BUKOPHUCTOBYIOTH MipHY K00y emHicTiO 50 Mi1). Bmict
MIpPHO1 KOJIOU KIJTBKICHO MEPEHOCATh Y KPYTJIOJIOHHY KOJIOY NJisi BIATOHKU
emHicTIO 250 mi1. MipHy K010y OMOJIICKYIOTh 2 — 3 pa3u IUCTUJILOBAHOIO
Boj0t0 (mo 10 — 15 mMa Boau), MPOMHUBHI BOJW 3JMBAalOTh y KOJOYy ISt
BIICOHKH, 3 €JHAHY 3 XOJOJAWJIbHUKOM 3a JIOIOMOTOI HACaJKu 3
TEPMOMETPOM.

[IpuiimanbHO0 KOJIOOIO € MipHa kosida emHicTio 100 mu, B sKy
nonepeaHbo HanuBaTh 10 Ma auctunpoBanoi Boau. [lpuitmansHy K00y
4yepe3 aJOHXK 3 €HYIOTh 3 XOJOAMIBHUKOM Ta 3aHYPIOIOTh Y XOJIOJHY BOJLY
3 npogoM. Biaronky npoBoasate 3a temneparypu 78 + 100 °C mpotsrom
30 +40 xB Ta NMPUNHUHAIOTH, KOJU NpUAMalibHa K0J0a HAMOBHUTHCS Ha
4/5 06’emy (6t 80 mur muctuiaty). KonmOy 3akpuBaroTh MpOOKOIO Ta
3aminaroTh Ha 30 XB y TepMocTarti (BojsHii 0aHi) 3a Temneparypu 20°C.
[ToTiMm BMICT KOJIOM JOBOJATH JO MITKA JUCTUIBOBAHOK BOJOKO
(tsomu = 20 °C), mepeMimryroTh Ta BU3HAYAIOTh TYCTHHY BOIHO-CITHPTOBOTO
Bizrony pZ9 apeomerpom.

— Bu3nauenns 600H€6020 NOKA3HUKA 8 KOCMEMUYHUX DIOUHAX

pH BUMIPIOIOTh MOTEHIIIOMETPUYHO 0e31nocepeIHbO B
JOCIPKYBaHUX KOCMETUYHUX PIIUHAX.
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O0poOKka pe3yJbTaTiB eKCIIEPUMEHTY
O0’emHy uyacmky emuno8o2o cnupmy ©1 y B600HO-CHUPMOBOMY
po3uuni 8i02oHy B % 3HAXOIATh 3 AIKO2OJEMEMPUYHUMU MAOIUYIMU.
00’ ’emHy uacmkKy emuniog8oeo cCnupmy 6 Kocmemuuniu piouni y %
00YHCITIOIOTH 32 (HOPMYIIOIO:
_@1pi®Vy
pZO.V
1e @1 — 00’eMHa YacTKa €THJIOBOTO CHUPTY B BOJHO-CIIUPTOBOMY PO3UMHI

BIArOHY, %;
20

p1°° — T'YCTHHA BOAHO-CIIUPTOBOTO PO3YMHY BIJITOHY, I/MJI;
V1 — BMICT IpuiiMaibHO1 MIPHOI KOJIOU, MJT;
p?Y — rycTHHA KOCMETHYHOT PiIMHY, T/MJI;

V — BMICT MIpHO1 KOJI0H, B3STOT JJ1s1 BIIOOPY KOCMETUYHOT PIAUHU, MIL.

KoHnTpoJubHi nuTaHHs 10 JadGopaTopHoi poooTu Ne 6

1. ki piguHu MOKHA BITHECTH JJO0 KOCMETUYHUX piIuH? OXapakTepusyire
1X.

2. IlepeniyuiTh OCHOBHI HOPMOBaH1 (PI3MKO-XIMIYHI TOKa3HUKH, IO
XapaKTEePU3yIOTh SKICTh KOcMeTUYHUX piauH, 3rigHo JCTY 5008:2008.

3. SIkuM YMHOM BH3HAYAIOTh I'yCTUHY KOCMETUYHO1 PIAMHU?

4. SIx BHU3HAYaAIOTh O0’€MHY YacTKy €THJIOBOTO CIHUPTY B KOCMETHYHHX
piauHax?

5. SIx BU3HA4arOTh BOJHEBHUM MOKA3HUK B KOCMETUUYHUX PiAMHAX ?

6. HaBenite dopmynu [ po3paxyHKy 00’€MHOI YacTKH €THIIOBOTO
CIIUPTY Y BOJHO-CHOUPTOBOMY PO3UYMHI BIATOHY Ta 00’€MHOI YacTKH
€TUJIOBOTO COUPTY B KOCMETUYHIN P1IHHI.
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IlepeJiik TeCTOBUX MUTAHDb /10 MiICYMKOBOT0 KOHTPOJIIO

1. IMamipyc, 3Haiinenuit B €runti, B sskoMy OyJu HaBeIEHI TEXHOJIOTIl
napGyMepHO-KOCMETUYHUX MPOJYKTIB, OyJIM MOpajau, K YMHUBATHUCS
OJIMBKOBOIO, MUPTOBOIO 200 KYH)KYTOBOIO OJII€I0 HAJIC)KaB. . .:

A.EGepcy

B. HetoTony

C. HedepriTi

D. [Inarony

2. Hayka, sika BUBYa€ METOJAM JIIaTHOCTUKH, MPO(MUIAKTUKH Ta JIKYBaHHS
3aXBOPIOBaHb, JIKBIJIAIII0 KOCMETUYHUX HEJOJIKIB IIKIPH, BPOIKESHHUX
1 Ha0yTHX ne(EeKTIB Ma€ Ha3BY...:

A. KocMmetomnoris

B. I'omeonaris

C. di3i0m0r1s

D. Agaromis

3. 3acobu, siKi 3aCTOCOBYIOTH IJIsi JOTJISAY 3a WIKIPOIO, BOJOCCSIM Ta
POTOBOIO MOPOKHUHOIO HA3UBAIOTHCS:

A.Kocmetnunnmu

B. [IpomucioBumu

C. JlikyBanpHUMH

D. HarypansHumu

4., 3a METOI0 3aCTOCYBaHHS KOCMETHYHI 3aCO0U OyBaIOTh:
A. I'irieHiyHnMHI

B. [IpodinaktuunumMu

C. JlekopaTuBHUMHU

D. Mackyounmu

5. ®opMOTBOPHI PEUOBUHH, EMYJIBIATOPH, EKCTPAKTH, AaHTUOKCHUJIAHTH, a
TAKOX pPEUYOBMHM, 1[0 TMOKPAIIYIOTh  CIOXHWBYl  BJIACTUBOCTI
KOCMETHYHOTO MpEenapary BiTHOCATHCS JI0:
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A. BioJIOT1YHO aKTUBHUX PEUYOBUH
B. ArpecuBHUX PEYOBUH

C. HarypaibHuUX pedyoBUH

D. CuUHTETHYHUX PEUYOBUH

6. k1o B ckiaal o1ii mepeBaxaloTh HEHACUYEH] HCUPHI KUCIIOTH, TO YKUPH
OyIyTh:

A. Piakumu

B. Teepaumu

C. I'enenog10HUMH

D. XKenatnHomoaioHuMu

/. SIKu1o B CKJIaJIl OJIii EPEBAKAIOTh HACUUEH] JHCUPHI KUCIomU, TO Maclia
1 KUPU MATUMYTb...:

A. TBepay KOHCUCTEHIIIO

B. Piiky KOHCUCTEHIIiIO

C. I'entenno1iOHY KOHCHUCTEHITI1O

D. XKenatnnonomaiOHy KOHCUCTEHIIIO

8. PocamuHI oii, MO 37aTHI 3acTUTaTH MpU Temieparypi Hmwkde +30 °C
HA3UBAIOTh:

A. Tsepai omii (batTepn)

B. XKupHni pocinunHi onii

C. Omii poCTMHHOTO TTOXOIKCHHS

D. Onii CHHTETUYHOTO TOXOKEHHS

9. IlpoaykT, OTpUMaHMil MAPOBOIO a00 T1APOIUCTUIAIIEIO 3 KBITOK, JIUCTS,
apOMaTHUX TPaB Ta 1H. HA3UBAIOTh:

A.T'igponar

B. ®inpTpar

C. Kpem

D.Tl'ens

10. Mo pedoBuH, SIKi CIIPUSAIOTH 00'€THAHHIO OJIii Ta BOJU Y OJHOPIIHHIMA
KpPEM BIIHOCSITh:
A. Emyneraropu
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B. Edipni omii
C. CnupTOB1 pO3YHHU
D. Po3uunu conei

11. Jletki, 3 XapakTE€pHUM CHJIBHUM 3allaxOM 1 CMaKOM, MAacCJISHHCTI,
HEPO34YMHHI y BOJIl, B OCHOBHOMY 0e30apBHI abo ciabo 3abapBiieHi
piauHU — 11€. ..

A.Edipni omii

B. Emynberaropu

C.T'inponatu

D. Muna

12. bionorivHO aKTUBHUMHU HHU3BKO MOJEKYJISIPHUMH OpPTraHIuHUMHU
CIIOJIYKaMU KUTTEBO HEOOXITHUMHM JIJI1 OPTaHI3MY JIFOJIMHU €...:

A. B10JIOT19YHO aKTUBHI PEUOBUHU

B. biosioriuHo nacuBHi pe4OBUHU

C. Po3unHM JiKapCchKHUX 3aC001B

D. CunteTnuH1 OapBHUKHU

13. AKTUBHI pe4OoBHMHHU THUIY albdariapokcukucior (AHA-kucnor)
BBOJIATH JI0 KPEMIB 3 METOIO:

A. IligBHILIEHHS TOHYCY HIKIpU

B. [ToninmeHHs: BOJHOTO OajaHCy WIKipU

C. AKTUBI3yBaHHSI KPOBOIIOCTaYaHHS

D. [ToHrm>XeHHS TOHYCY LIKIPU

14. Jlo TOJIOBHMX AaCHEKTIB PO3YMIHHA «OpraHidyHa KOCMETHKAa»
BITHOCSTD:

A.KocMeTrka moBUHHA BUPOOJISATUCS 3 HATYPAIbHUX KOMIIOHEHTIB

B. Konip kocMeTUKH NepeBa>kHO O1IMI YM HIXKHUX MPUPOJHUX BIATIHKIB

C. 3amax pocavHHMM (apoMaT Tpas, KBITIB TOIIO)

D. o cknaay KOCMETUKU BXOJSATh HATYPaJIbHI Ta CHHTETUYHI KOMIIOHEHTH

15. TlpaBwia HanexxHoi BupoOHMYO1 pakTuku (GMP) mepenbayarors:
A. PernamenTaliito 3a BCiMa BUpOOHUYUMU MPOIIECaMU
B. KoHTposib 3a mpoiiecoM BUITYCKY FOTOBOI MPOTYKITIi
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C. HasBHICTB 4iTKOi Ta OJTHO3HAYHOI HOPMATHUBHOI IOKYMEHTAIIi1
D. BukopucTanHs CUPOBUHH, 1110 HEMA€E CEPTUDIKATIB AKOCTI

16. 3acib, B ssKOMy HasiBHI OKpe€Mi pEUOBHHHU ab0 iX CYKYMHHICTb, IIO
3aCTOCOBYIOThCSL 3 TEPANEBTUYHOI YU MNPOPUIAKTUYHOI METOIO
HA3UBAIOTh:

A. Jlixapcekuii 3aci0

B. Kocmernunuii 3aci6

C. JlikapChbKHI KOCMETUYHUI

D. [Ipodinakruunuit

17. bescynbdarHi MaMITyHI MICTSATh POCIHWHHI KOMIIOHEHTH, N0 SIKHX
BIIHOCSITb:

A.Jlaypet cynbhoCcyKIuHaT

B. Jleumn rimroko3un

C. Amonilt naypuncynbdar

D. Hatpiit MmipecTuncybdar

18. 3a cknmagom mammnyHi KJacu(ikyroTh HACTYITHUM YHHOM:
A.BurotoByieH1 Ha OCHOB1 CHHTETUYHHUX MTOBEPXHEBO-aKTUBHUX PEUYOBUH
B. BuroTtoBseHi Ha OCHOBI MHJIa

C. Burotosineni Ha ocHOBI1 cyminni mui 1 [TAP

D. BuroToBieH1 3 3aCTOCYBaHHSIM KOHIIEHTPATIB

19. Mo mamnyHei, siki 3a0€3MeuyroTh KOCMETUYHUN €(EeKT, 110 MOJIATaE
B OUYMIIIEHHI, 3HE)KHUPEHH1 BOJIOCCS 1 IIKIPY FOJIOBU BITHOCSTh:

A.T'irieHiuHi mammyHi

B. JlikyBasibHO-TIpO(1JTaKTUYHI IIAMITYHI

C. JlekopaTtuBHi mammyHi

D. [llammnyHi, 1110 3a0apBIIOIOTH BOJIOCCS

20. JlikyBanpHO-TIpO(TAKTUYHI IIAMITYH1 JJO3BOJISIOTh:
A. 3a0e3neunTty mpoQiaakTUKY 1 JIIKyBaHHS JIyITU
B. Ilepemkoautu BUMagaHHIO BOJIOCCS
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C. MaroTh pereHepyrounii ehexT
D. 3abapBitoioTh BOJI0CCS

21.lonaBaHHs TMOBEPXHEBO-aKTUBHUX PEYOBUH [JI0 CKJIaAy IIAMITYHIB
J03BOJISIE TOCSITTH:

A. TloM'sikiIeHHST BOJIOCCS

B. CTBopUTH aHTUCTATUYHY JII€I0

C. 3acTocyBaTu 11IaMIyHb B JKOPCTKiM 1 XOJIOAHIN BO/II

D. TpumaTu mamIiyHsb, 1110 3a0apBiIt0€ BOJIOCCS

22. Jlo HETATUBHUX BnacTuBOCTEN MOBEPXHEBO-aKTUBHUX PEUOBHH
(ITAP), 1110 MOXYyTh MICTUTHCS Y IIAMITYH1 BITHOCSITH:

A. 3amxeHHs 6ap'epHoi PyHKITIT MIKIpH

B. MOXIHMBICTh IATOTOKCUYHOI 111 AeIKUX KaTloHHUX [TAP

C. Crabimizaiiito MiKpo- 1 MaKpOEMYJIbCii

D. [IposB 3HEXUPIOIOYOT 1 OAKTEPUIIATHOI JT1iA

23. Coyli BUCOKOMOJEKYISPHUX >KUPHUX KHCJIOT, TOJOBHUM YHWHOM
HATpPI€B] Ta KATIEBI 1I€. ..

A.Mua

B. l'eni

C. Kpema

D. Jlocwkiionu

24. 1llo HE BA’KAHO BuKopuCTOBYBaTH MPHU BUTOTOBJIECHHI TYyaJIETHOTO
MUJIa!

A.KoHcepBaHTH TUIY TapaOeHIB

B. [Ipupo/iHi )kxupy TBAPUHHOTO Ta POCIUHHOTO MOXOKEHHS

C. CMHTETHYHI KUPHI KUCJIOTH Ta TyTU

D. bapBHuKH Ta BITYIIKH

25. 3a TUTIOM BUKOPHUCTAHHS 3yOHI MMacTH MOIISIOTHCS Ha:
A.3y6Hi mactu moOyTOBOrO (I10/ICHHOTO) BUKOPUCTAHHS
B. 3yOHi nactu npodeciiiHoro BUKOPUCTAHHS
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C. 3yOHi macTu quTs4i
D. 3y0H1 macTu Ha TPUPOAHOT OCHOBI

26. 3yOHI macTy 3a KOHCUCTEHIIIEIO MOJIUISIOTh Ha!
A.Kpemu
B.'emi

C.Ilactu
D. Po3unnu

27. 3yOHamacTa 13 BMICTOM CIeIiadIbHUX JIIKYBAIHHUX 1 TPODUIAKTUYHUX
CKJIQTHUKIB HA3MBAECThHCH:

A. JlikyBanbHO-TIpodiIaKTUYHA

B. I'irieniuna

C. JlixyBanpHa

D. Illonenna

28. AHTUMIKpOOHI mpenapatd ab0 KOHCEPBAaHTU BBOMSTH JIO CKIIAIy
3yOHHX MACT 3 METOIO:

A.1llo6 36epertu MiKpOOHY YHMCTOTY B MAacTi B mepiof ii 30epiraHHs Ta
BUKOPHUCTAHHS

B. bopoTs61 3 MikpodI0pOI0 B pOTOBii MOPOKHHUHI

C. lns npugaHHsa NPUEMHOTO cMaKy 3yOHI MmacTi

D. 15151 3B0J105K€HHS 3yOHOT TaCTH

29. ®depMeHTH BBOIATH 10 CKIaAy 3yOHHX MacT 3 METOIO:
A. IlpurHidyenns aii OakTepii

B. I'iaposnizaiiii 611KiB Ta O1TKOBUX KOMIUIEKCIB

C. lns npugaHHsa NPUEMHOTO cMaKy 3yOHI MmacTi

D. 15151 3B0J105K€HHS 3yOHOT TaCTH

30. Jlo 3aco0iB AOTIsAIy 32 POTOBOIO MOPOKHUHOIO BITHOCST:
A. 3y0OHi enikcupu

B. ’KyBanbHy rymKy

C. ObnonickyBayi-oCBIkKyBayl

D. Po3uun muna
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