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I. AHHOTAUA
1. Heab 1 32124 AUCHHILTHHBI
Henab u3ydyeHuss AUCHUIIMHBI: (opMupoBaHue yriayOJECHHBIX 3HAHUM,

YMEHHMM U  HAaBBIKOB B  COBPEMEHHOW  OONAaCTH  TEOPETUYECKUX U
DKCIEPUMEHTAJIBHBIX OCHOB XMMHUH ITOBEPXHOCTHO-AKTUBHBIX BEIIECTB.

3agaum u3yd4eHus JMCHMILIMHBI:

- hopMHpoBaHUEe OA30BBIX 3HAHUI O CBOMCTBAX HAa MEX(a3HbIX T'PaHULIAX,
HOBEPXHOCTHOM aKTUBHOCTH, aCOPOLIMHU, MUIIEIUI000pa30BaHUH, COTFOOMITN3ALINY,
MUKPOSMYJIbIMPOBAHUH, MEXaHU3MAX JEHCTBUS IOBEPXHOCTHO-AKTUBHBIX BEILIECTB;

- hopMHpOBaHUE MPEACTABICHUI O COBPEMEHHOM COCTOSIHUM HAyKH B 00JIacTH
XUMHH MIOBEPXHOCTHO-AKTUBHBIX BEIIECTB, IIEPCIIEKTUBAX PA3BUTHUS METOJOB UX
CUHTE3a U IPUMEHEHNS,

- IpUOOpETEHNE HaBBIKOB BJIa/ICHUS HKCIIEPUMEHTAIbHBIMU U
TEOPETUYECKUMH METOJAMHU aHAJIN3a TOBEPXHOCTHO-AKTUBHBIX BEIIECTB,
OIpeNeNeHNs] X (PU3UKO-XUMHUYECKUX XapaKTePUCTUK;

- (hopmMupoBaHUE y CTYACHTOB 3HAHUN U YMEHUH, TO3BOJISIOLINX
IJJAHUPOBATh CUHTE3BI DKOJOTHUECKN YUCTHIX OBEPXHOCTHO-AKTUBHBIX BEILIECTB U
IIPOrHO3MPOBATh UX OMOPA3JIaracMoCTb.

2. MecTo nucumMiuiaebl B cTpykrype OOIT

Jucinmuiiaa  «IIOBEpXHOCTHO-aKTUBHBIE  BELIECTBA B COBPEMEHHBIX
TEXHOJIOTUSIX» BXOJUT B DJIEKTUBHBIC TUCHUILTMHBI 7 00s3aTenbHON yacTu bioka
1. «Juctunnune yue6Horo mana. OXBaTbIBaeT CleAyronue 6a30Bble pa3/iebl:

JInst ycnemHoro OCBOEHHS IHUCLUMIUIMHBI CTYJIEHTY HEO0OXOOUMBbI 0Oa30BbIE
3HAHUS 10 XUMUU MOBEPXHOCTHO-aKTUBHBIX BelecTB (ITAB), komtonaHol xumuu,
opraHnyecko xuMud. CTyIEHT NOJDKEH BIANETh MPAKTUYECKHMMH HABBIKAMMU
CUHTE3a U U3YUYEHUS BaXXHEHIINX (PU3UKO-XUMUYECKUX XapakTtepuctuk [TAB.

OcBoeHue NOHATHI M METOAOB, HCIOJIB3yeMBIX B Kypce «IIoBepXHOCTHO-
aKTUBHBIC BEIIECTBA B COBPEMEHHBIX TEXHOJIOTHSAX» OYIyT TPUMEHEHBI IS
BBIITOJIHEHUSI HAYYHO-UCCIIEN0BATEIbCKON MPAKTUKH.

3. O0beM JUCHMILIMHBI: 5 3adeTHbIX eauHull, 180 akageMudeckux 4acos,

B TOM YHCJIE:

KOHTAKTHAs1 ayAuTOpHasi padora: nekuuu - 30 yacos, JadbopatopHbie padOTHI -
45 yacos, B T. 4. JJabopaTopHas MpaKTUIecKast MoArOTOBKa — 45 4acoB;

caMoCTOsITeJIbHAS padoTa: 78 4acoB, KOHTPOJIb - 27 YacoB.

4. Ilnanupyembie pe3y/abTaTbl 00y4eHHs M0 JUCHUILIUHE, COOTHECEHHBIE C
IVIAHUPYEMbIMH Pe3yJibTATAMM 0CBOCHHUS 00Pa30BaTeIbHOI MPOrpaMMbl



[Inannpyemsle pe3ysbTaTbl OCBOCHUS
00pa3oBaTeNbHOI MPOrpaMMbl
(popmupyemMblie KOMIETEHIINH )

[Tnannpyembie pe3ynbTaTbl 00y4eHHs 110
JTUCLIUILINHE

OIIK-1 CriocoO¢eH BBIIOIHATE
KOMILIEKCHBIE SKCTIEPUMEHTAIILHBIC U
PacUETHO-TEOPETUICCKHE
WCCIICIOBAHMS B M30paHHOM 001acTH
XVIMHY WJTA CMEKHBIX HaYK C
WCTIOJIH30BAaHUEM COBPEMEHHBIX
IPUOOPOB, MPOrPAMMHOI0
oOecrieucHus 1 0a3 JaHHBIX
poheCCHOHATBPHOTO Ha3HAYCHUS

OIIK-1.1 Mcnonb3yeT CylecTBYIOLIUE U
pa3pabaThiBacT HOBbIE METOAUKHU
MOJTYYEHUS ¥ XapaKTepu3aliy BEIIeCTB U
MaTepHUaJIoB JJIsl pEIICHUS 3a/]1a4 B
U30paHHOM 00JIACTH XUMUU WM CMEKHBIX
HayK

OIIK-1.2 Mcnonb3yeT COBpEMEHHOE
000pyI0BaHUE, IPOTPAMMHOE OOECTICYEHUE
u npodeccroHabHbIe 0a3bl JAHHBIX IS
peleHus 3a1a4 B U30paHHOM 001acTH
XVIMHY WA CMEKHBIX HAYK

OI1K-2 Cnioco0OeH aHanu3upoBaTh,
MHTEPIPETUPOBATH U 0000IIATH
PE3YNBTAThI AKCTIEPUMEHTAIBHBIX U
pacueTHO-TEOPETUUECKUX PaboT B
M30paHHOM 00JIACTH XUMUU UITU
CMEXHBIX HayK

OIIK-2.1 ITpoBOOUT KPUTUYECKHUIA aHATIN3
PE3YJILTaTOB COOCTBEHHBIX
AKCIEPUMEHTAIBHBIX U PACUETHO-
TEOPETHUYECKUX PAOOT, KOPPEKTHO
UHTEPIIPETUPYET UX

OIIK-2.2 ®opmynupyeT 3aKIIIOUEHUS U
BBIBO/IBI IO pe3yJIbTaTaM aHaJIN3a
JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
AKCIEPUMEHTANIBHBIX U PaCYETHO-
TEOPETUYECKUX padoT B U30paHHOI 00IacTu
XMMHUH WM CMEXHBIX HAYK

5. @opma MPOMeKYTOYHOM ATTECTALMHU U CEMECTP MPOXOKICHUSI:

9K3aMEH BO 3-M CeMecCTpe.

6. SI3bIK NpenogaBaHusi: PyCCKU.

II. Conepskanne IUCHMIVIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM € YKa3aHUeM
OTBEJIEHHOT0 HA HHUX KOJIWYECTBA AKAJAEMHMYECKMX YacOB W BHWIOB Y4YeOHBIX

3AHATHNI

HanmeHoBaHMe pa3jeioB U TeM

Bcero | KonrakrHas patora
(uac) (uac)
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Jleknuu

JlabopaTopHbie

padoThI

Tema 1. Beenenue

Tema 2. Cunre3 HOBbIX ITAB.
CoBpeMEHHBIE TTOAXO0IbI U METOIBI
MIPOM3BOJICTBA PA3JIMUYHBIX KJIACCOB
ITAB. ITonynpoiyKThl 1 HOBBIE
BCIIOMOTaTeJIbHbIC BEIIECTBA,
CBIPHEBBIC UICTOYHHUKH JIJII CHHTE3a
HOBBIX ITAB.

10

Tema 3. ®a30Bo€ paBHOBECHE U
MTOBEPXHOCTHBIE SIBJICHUSI.

Oco0GeHHOCTH TEPMOIUHAMUKH
rpaHullbl pazzaena ¢as.
[loBepxXHOCTHAsI SHEPTUA U
MOBEPXHOCTHOE HATSKEHHE.

Tema 4. IloBepxHOCTHOE
HATSHKEHHE B MHOTOKOMITOHEHTHBIX
CUCTEMAX.

MeTtonbl u3MepeHus
MOBEPXHOCTHOTO HATSDKCHUS U X
ocobennoctu. Dddexr Pebunnepa.
[MunpodunbHO-TUNOPMITHHBIN
6ananc, pacuet umucen ['JIb.

N3mepeHne moBepXHOCTHOTO
HatsokeHus [TAB Ha rpanute ¢
BO3/IYXOM M Pa3JIUYHBIX IPaHULIAX
pasnena (a3. Pacuer pusuxo-
XUMHUYECKUX XapakTepuctuk [TAB.

10

Tema 5. AncopOuus B BOJHBIX
pacTBOpax MOBEPXHOCTHO-
AKTHBHBIX BEIIECTB.

[TapameTpbl aacOpOLIUK U UX
pacuet. Bzaumocsszpb
MMOBEPXHOCTHBIX U 00BEMHBIX
CBONMCTB BOAHBIX pacTBOpoB [TAB.

Nzyuenne aacop6iuu [TAB u3

pacTBOPOB Ha TBEPJIOM a7COpPOCHTE.

11




HccnenoBanvie BIUSHUSI CTPOCHUS
Moekyn [TAB Ha noBepXHOCTHYIO
aKTUBHOCTb. OnpeeneHue

apamMeTpoB aJCOPOIIMOHHOTO CIIOS.

10

Omnpenenenne BA3KOCTH PaCTBOPOB
ITAB.

10

OcobenHocTr PCOJIOTHYCCKOTO
ITOBCICHUA a,IICOp6HI/IOHHI)IX CJIOCB
ITAB.

Tema 6. MunennooOpazoBaHue

Kputnueckast KOHIICHTpaIHsI
muriesmtooopazoBanus (KKM),
METO/IbI OTIPEICIICHHSI.
TepMoauHaMHUKa MUTICIUIIPHBIX
pacTtBopoB. CMelIaHHbIC MUIICILIBI.

HccnenoBanue
MUIIEIUI000pa30BaHus B
pactBopax ITAB.

Onpenenenne MALEIUIIPHON MacChl
ITAB meTonoMm cBeTopaccesiHus.

Tema 7. ComroOunusaius u
MHUKPOAMYJIbCHH.

10

ComoOunuzupytolee 1eicTBrue
[TAB B smynbcusx. Obparnienue
da3. Teopust MUKPOIMYIIHCHUH.

HccaenoBanue

COJIFOOMTM3UPYIOIIEH CTOCOOHOCTH
ITAB.

HccnenoBanvie BIUSIHUS IJTUHBI
YTJIEBOJIOPOIHON LIETIH MOJIEKYJT
ITAB Ha TepMOauHAMHUYECKHE
napameTpbl acopOIH U
MULEI000pa30BaHusl B BOAHbBIX
pacTBOpax.

Tema 8. Moroliee neiicTsue
MMOBEPXHOCTHO-AaKTUBHBIX BEIECTB.

10

Tema 9. CoBpeMEHHbIE KOCMETHKO-
TUTUEHUYECKUE U MOIOIIHE
CpeJICTBa.

Tewma 10. [lepciexkTuBHBIC 00TACTH
MPUMEHEHUS TTOBEPXHOCTHO-
AKTUBHBIX BEIIECTB.




Tewma 11. Dkonmornyeckue 6 2 3 1
npo6sieMbl xumuu [1AB.
Hroro 180 30 45 78 27

II1. O6pa3oBaTeIbHbIE TEXHOJIOTHH

VYyeOHasi nporpaMma — HaMMEHOBaHHE
pa3aesioB U TeM

Bun 3agartus

O6paSOBaTeJ'II)HI)Ie TCXHOJIOI'MHU

MUKPOIMYJIbCHH.

Tema 1. Bregenue. [Ipenmer u 3agaum | Jlexuus Tpanuunonssie (GppoHTanbHas
Kypca. JICKILHS)
Tema 2. Cunte3 HOBBIX ITAB. Jlexuuu Tpanuunonseie (GppoHTanbHas
COBpeMGHHBIC MOJIXOAbl U METOJbI JICKIHsT)
IIPOU3BOJCTBA PA3JIMYHBIX KJIACCOB
Hudposeie (moka3
IIAB. Ipe3eHTALNN)
Tema 3. @a3zoBoe paBHOBECUE U Jlexuun Tpapuunonnsie
MMOBEPXHOCTHBIC SIBJICHUS. (ponTabHast JeKLHs)
udpossie (mokas
MIPE3CHTALINN )
Tema 4. [ToBepXxHOCTHOE HATsKEHUE B | JIekimu Tpapuunonneie (GppoHTanbHas
MHOT'OKOMIIOHEHTHBIX CUCTEeMaX. JICKILHS)
udpossie (mokas
MIPE3CHTALINN )
Jlabopatopusie | TexHomorust mpoOIEMHOTO
paloThI o0yueHus
['pynnoBas pabota
Tema 5. AncopOuusi B BOJHBIX Jlexmum Tpamuimonnsle (hpoHTaTbHAS
pacTBOpax MOBEPXHOCTHO-AKTUBHBIX JICKILHS)
BOHICCTR. Ludpossle (Moka3
Mpe3eHTaIIN)
Jlabopatopusie | TexHomorust mpoOIEMHOTO
paloThI o0yueHus
['pynnoBas pabota
Tema 6. Munennoo6pa3oBanue Jleximst Tpanuumonnsie (GppoHTanbHas
JICKIIHSI, PEIICHHE
yIpaKHEHUH U 33/1a4)
Hudpossie (moka3
TIpe3eHTAalHi)
Jlabopatopusie | TexHomOTHS TPOOIEMHOTO
paboThI o0yueHHs
['pynnoBas pabota
Tema 7. ComroOmim3anus u Jlexums Tpamuuonnsle (GpoHTaTbHAS

JISKIIHS, pelieHne




YIPKHCHUH U 3a71a4)
[udposeie (moka3
MPE3EHTALINI )
Jlaboparopubie | TexHomOrHs MPOOIEMHOTO
paboThI o0ydeHus
['pynnosas pabota
Tema 8. Morortee neiicTBue Jlexuust Tpanunronnsie (GpoHTATIBLHAS
MOBEPXHOCTHO-AaKTUBHBIX BEIICCTB. JICKIIA, PCILICHNC
yIpaKHEHHUH U 33/1a4)
Jlaboparopubie | TexHoMOTHS MPOOIEMHOTO
paboThI o0ydeHus
['pynnosas pabota
Tema 9. CoBpeMeHHbBIE KOCMETUKO- Texnonorus npobGaemMHOro
TUTUEHUYECKUE U MOIOIIIE CPELCTBA. 00yueHHs
Tewma 10. [lepciexkTuBHBIE 00JACTH Jlexuust Tpaanunonusie
IIPUMEHEHUS TOBEPXHOCTHO-AKTUBHBIX
BCIICCTB.
Tema 11. Dkomorudeckue mpooIeMbl Jlexuust Ludpossie (moka3
xumun [TAB. MPE3eHTALINiT)

IV. OneHo4Hbie MaTepHaIbl JJI1 IPOBEICHHUA TeKyllel U IPOMeKy TOYHOM

arTecTaluu
PesyabTar Tunosbie KOHTPOJIbHBbIE IHoka3zarenu u
(maOUKaTOp) 3alaHus KPUTEPHUHU OLCHUBAHMS
IIKAJIA OLICHUBAHUSA
1. Ykaxute Temrneparypssie | IMeeTcst moiHOe BEPHOE
OIIK-1.1. XapaKTEPUCTUKH peLIeHE, BKIIOYAIOIIEE

MOBEPXHOCTHO-aKTUBHBIX
BEIIEeCTB?

A. N3030€eKTpryecKas TOUKa;
b. Touka noMyTHEHUS;

B. Touka Kpadra;

I'. TloBepxHOCTHAs
AKTUBHOCTb.

J1. Bce orBeThI
HETMPaBUIbHBIE.

2. HazoBute Hanbosee
pacnpocTpaHeHHbIE METObI
onpenenenns KKM:

A. ITo n3orepmam
M3MEPEHHUsI TOBEPXHOCTHOTO

ITPAaBWJIBHBIA OTBET — 3
Oanna; Jlano BepHOE
peIIeHNEe, HO AOIYIICHBI
HECYIIEeCTBCHHBIC
(dhaxkTHyeckue OomuoKH,
HE MCKa)KaIoIIHue 00IIIeTo
cMbICIa — 2 0anna;
Nwmeetcs BepHOE
pelieHrne TOIbKO YacTh
3ajganusg — 1 oamr. 1
0ana — «3» 2 Oamna —
«4» 3 6anma — «5»




HATSKCHUS.
b. Ilo kpuBoun
COJTIOOMIIM3ALMU PACTBOPOB
HEPacTBOPUMBIX B OOBIYHBIX
YCIIOBUSIX BEILECTB.

B. Kongykromerpuyeckum
METOJ

Kakue ¢pusnko-xummuueckue
CBOICTBa PacTBOPOB
MOKAa3bIBAIOT CYIIECTBOBAHKE
KKM:

A. Comobunu3zanusi.

b. IloBepxHOCTHOE
HaTsDKEHUE.

B. OcmoTnueckoe qaBieHue.
I'. DneKTpOonpOBOAHOCTb.

J. MyTHOCT®.

NmeeTcsa nonHoe BepHOE

OIIK-1.1. 1. Beibepute mpaBUIIbHBIMN pELICHUE, BKIIOYAKOIIEE
OTBET: MIPU KOHILICHTPALIUU MIPaBUJIbHBIN OTBET — 3
MMOBEPXHOCTHO-AKTUBHOTO 0amna; /laHo BepHOE
BemectBa BOIm3u KKM B peluieHre, HO A0y IIEHbI
pacTBOpe 00pa3yroTCs: HECYILIECTBEHHbBIE
A. Cnoucrsie (aKkTHYEeCKHE OUIMOKH,
(TTacTUHYAThIE) MULIEIUIBI. HE HCKa)Xarolue o0Iero
b. DnnunconaHpie MUIIEIUIBL. | CMBICIA — 2 Oallia;

B. Chepuueckue munemisl. | UMeercsa BepHoe
I'. llnnunaapuueckue pELIEeHUE TOIBKO YacTH
MMUIICILIBI, 3aganus — 1 6amr. 1
J.HctuHHBIE paCTBOPHI, Oamn — «3» 2 Gama —
MUIIEIUTBI HEe 00pa3yroTCs «» 3 6anma — «5»
BOOOI1IIE.
2. Kakue mpoliiecchl UrparoT
pelarouIyro poib Npu
yAQJICHUU KUIKOTO
3arpsiI3HUTENS C
ITOBEPXHOCTHU?
A. DMyJIBrUpOBaHUE.
b. CycnenaupoBaHue.
B. ContoOunu3zanus.
I'. TlenooOpa3oBanue.
OIIK-1.2. 1. Kakue u3 npuBeA€HHbIX Nmeercs monHoe BEpHOE

CBOWCTB HE OTHOCSTCS K
XapaKTEPUCTUKE KAaTUOHHBIX

peIIeHre, BKIIYAIoee
MPABWJIbHBIN OTBET — 3




MOBEPXHOCTHO-aKTUBHBIX
BELIECTB:

A. HecoBmecTumsi ¢
AHUOHHBIMHU NTOBEPXHOCTHO-
AKTUBHBIMU BEIIIECTBAMMU.

b. Xopomro agcopbupyrorcs
Ha OTPULIATENBHO
3apsIKEHHBIX MOBEPXHOCTSX,
MIOATOMY HCIIOJIB3YIOTCS KaK
Mo (pUKATOPHI
TTOBEPXHOCTEM.

B. YcroituuBsl Kk ruiposnusy,
00J1a1at0T TOKCUIHBIMH
CBOMCTBaMH 151 BOJHOM
CpEIbL.

I'. ®u3nuko-xuMuyeCcKue
CBOMCTBA CHJILHO 3aBUCST OT
TeMIEpPaTyphl.

2. Onpenenure, B
COOTBETCTBHHU C IIPABUIIOM
Mroxne-TpayOe, BO CKOJIBKO
pa3 BO3pacTaer
IIOBEPXHOCTHAsA AKTUBHOCTh
COCIVMHEHUS [IPU
YBEIIMYECHUH IJTUHBI
YIJIEBOJOPOJIHOTO pajihKaa
Ha 2 METUJICHOBBIC TPYIIIIbI?
A. B 3-3,5 paza.

b. B 67 pas.

B. B 1,5-2 paza.

I'. B9-10,5 pas.

J1. HA OJIMH OTBET HE
ABJISIETCS MPABUIbHBIM.

6anna; Jlano BepHOE
perieHue, HO AOMYIICHBI
HECYIIeCTBCHHBIC
(daKkTHYeCKHe ONINOKH,
HE UCKaKarolyue 00IIero
cMbICcia — 2 0ajna;
HNwmeercsa BepHOE
pEIICHUE TOJIBKO YacTH
3aganusg — 1 camr. 1
oai1 — «3» 2 Gama —
«4» 3 O6aimta — «5»

OIIK-2.1.

1. Kakoi MmeTox MOXKHO
UCITIOJIb30BATh JJISl OUYUCTKU
CUHTE3UPOBAHHOTO
naypuicyiabdara HaTpus?
A. Ileperonka.

b. Cybnumarus.

B. Ilepekpucramnusanus.
I'. DkcTpakuus.

2. Kakoil peakTuB U3

Nmeercs monHoe BEpHOE
pelieHre, BKIIoYarIiee
MIPaBWJIBHBIA OTBET — 3
6ama; Jlano BepHOE
pEIICHNE, HO AOIYIICHBI
HECYIIIeCTBCHHBIC
(dakTHYeCKue OMMOKH,
HE UCKAKAIOIIHNE 00IIeTro
cMbICciIa — 2 0anna;
NmeeTcs BepHOE




TIPEIOKEHHBIX HEOOXOIUMO
UCIOJIb30BATh JIJIs1 [TOJTyYEHHUS
ATKWIXJIOPUIOB TIPH
IIOJTyYEHUH YETBEPTUUHOU
COJIA TUPUIUHUA?

1. C4HoCl 2. SOCI,

3. HCI 4. ZnO

pEIIeHNE TOJIbKO YacTh
3ajganusg — 1 oamr. 1
oaiu1 — «3» 2 Gamia —
«4» 3 Oamta — «5»

OIIK-2.1.

1. HasoBute MeTOIBI
KaueCTBEHHOI'0 aHaJIn3a
MMOBEPXHOCTHO-aKTUBHBIX
BCIIIECTB:

A. Onpenenenue Kiacca
ITAB ¢ npuMeHeHnemM
CMEIIIaHHOTO UHANKATOpa.

b. Haxoxxeane KuciIoTHOTO
¥ 3(UPHOTO YKca.

B. Onpenenenne BoAHOTO
yucia no ['pudduny.

I'. Ilpumenenne MK-
CIEKTPOCKOIINH

2. HazoBure
KOJIMYECTBEHHBIE METOIbI
aHaJu3a MOBEPXHOCTHO-
AKTHUBHLIX BEIIIECTB:

A. AHaJIN3 pa3InYHbIX
kiaccoB [TAB meTtonom
xpomarorpaduu.

b. Onpenenenune Touku
MOMYTHEHUSI HEMOHOTEHHBIX
MOBEPXHOCTHO-aKTUBHBIX
BEILECTB.

B. Ananu3 am$oTepHbIX
MOBEPXHOCTHO-aKTUBHBIX
BEII[ECTB METOJOM
IBYX(a3zHOTO TUPOBAHMUS.

I'. ' paBUMETPUYECKUI METOJL

HMeetcs MOTHOE BEpHOE
pEIICHHE, BKIIOYAIOIISe
MpaBUJILHBIN OTBET — 3
0ama; J/lano BepHOE
peIrieHue, HO AOMYIICHBI
HECYIIEeCTBCHHBIC
(haKTHYeCKue OMMOKH,
HE UCKaKarolrue 00IIeTo
CMBICIIa — 2 Oailia;
Nwmeercs BepHOE
pelieHre TOIbKO YacTh
3amanus— 1 Oamr. 1 Gan
—«3» 2 6amta—«4» 3
oaita — «5»




ONpEeICJICHHS] YETBEPTUUHBIX
aAMMOHHUEBBIX COJIEH.

. IIpsimoe TutpoBanue
AHUOHHBIX TOBEPXHOCTHO-
AKTUBHBIX BELIECTB C
MIPUMEHEHUEM UHIUKATOPOB.

OIIK-2.2.

1. HazoBute
MOJTYCTaTHYECKUE METOIbI
OTpeIeTICHUS
MOBEPXHOCTHOTO HATSKEHUS
PacTBOPOB MMOBEPXHOCTHO-
AKTUBHBIX BEIIECTB:

A. MeToJ1 MaKCUMAJIBHOTO
JIaBJICHUS My3bIpbKa (pubop
PeGunnepa)

b. CtanarmomeTpuiecKkuii
METOJ.

B. Meton oTpeiBa KoJibIia
Mro-Hyn

I'. MeTton BTaruBanus
MJIACTUHBI BUiibrenbmu.

2. Ot kakux (akTopoB
3aBUCUT BEJIMUUHA
npeaeabHON aacopOuu
MMOBEPXHOCTHO-AKTUBHOTO
BEILIECTBA HA TOBEPXHOCTH
AKTUBUPOBAHHOTO YIJIsi?
A. YenbHasi HOBEPXHOCTD
azicopOeHTa.

b. ITapameTpsl
a7ICOPOLIMOHHOTO CJIOSI.

B. IIpupona noBepXHOCTHO-
aKTHUBHOT'O BEIIIECTRA.

I'. Temneparypa
IKCIIEPUMEHTA.

. Konuenrpanus
MMOBEPXHOCTHO-AKTUBHOTO
BEILIECTBA.

Hanmummre ypaBHeHUE
[[InmkoBCKOTO, KOTOPOE
OMMCHIBAET 3aBUCUMOCTh
MOBEPXHOCTHOTO HATSKEHHUS

Nwmeercs monHoOE BEpHOE
pEeIIeHNEe, BKIIOYAIONIee
IIPAaBWJIBHBIA OTBET — 3
0ama; J/lano BepHOE
perieHue, HO AOMYIICHBI
HECYIIECTBCHHBIC
(bakTUyecKue OMMnoOKH,
HE MCKa)KaIOIIHUe 00IIIeTo
cMbICIa — 2 Oajna;
Nmeercsa BepHOE
pelieHre TOIbKO YacTh
3amanus— 1 Oamr. 1 Gan
—«3» 2 6amma—«4» 3
Oamma — «5»




OT KOHIICHTPAIUH B
pacTBopax.

V. YueOHO-MeTou4YecKoe U MHGOPMALIMOHHOE o0ecTieYeHue TUCHMILTUHBI

1. PexomeHnpyemasi ureparypa

a) OcHOBHAas1 JIMTEpaTypAa:

1. TloBepXHOCTHO-aKTHBHBIC BEIIECTBA M IMOJIMMEPHI B BOJHBIX PACTBOPAX
[DnexTponnsIii pecype] / K. Xommbepr [u ap.]. — DnektpoH. naH. — Mocksa :
N3narensctBO "Jlaboparopus 3Hanuit", 2015. — 531 c. — Pexxum noctyna:
http://e.lanbook.com/books/element.php?pll _1d=70752

0) JlonmosiHuTE ILHAS JIUTEPaATYpa:

1. Bepexnukon, B.H. Komnonanas Xxumusi HOBepXHOCTHO-aKTUBHBIX BEILIECTB
[DnexTponHbIit pecypce] : yueb. mocodue / B.H. Bepexxaukos, .W. ['epmarena,
M.IO. Kpbicun. — Dnekrpon. nad. — Cankt-IletepOypr : Jlanb, 2015. — 304
c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll 1d=64325

2. IIporpammHoOe obecrieueHre

a) JIureH3noHHOe MPOrpaMMHOE 0OeCTIeUeHHE

6) CBOOOIHO pacnpocTpaHsIeMoe MPOrpaMMHOE 00eCTIeUeHHE

3. CoBpeMeHHbIe nipodeccroHaIbHbIe 0a3bl JAHHBIX U MHPOPMAITUOHHBIE CIIPABOYHBIE

CHCTEMBI

4. Ilepeuenpb pecypcoB HHPOPMAITIOHHO-TEICKOMMYHUKAIIMOHHOM ceTH «VIHTepHET»,

HEOOXOIMMBIX TSI OCBOCHHUSI AUCIUTLIHHBI

http://www.xumuk.ru/

http://nehudlit.ru/books/subcat283.html

http://www.krugosvet.ru/enc/nauka_i_tehnika/himiya/BIOHIMIY A.html

http://elibrary.ru/

http://www.medbook.net.ru/23.shtml

http://www.chem.msu.su/rus/teaching/kolman/index.htm

AN

VI. MeToanueckne MaTepuaibl 1Jisi 00y4AIOIIHUXCSl 10 0CBOEHHIO TUCHMILTAHBI
IlepeyeHb BONMPOCOB Jisi CAMOCTOSITEJIbHOM TMOATOTOBKH M KOHTPOJISL IO
pasaenaM M TeMaMm:

Tema 1. TloBepXHOCTHO-aKTUBHBIE BEIIECTBA B COBPEMEHHBIX TEXHOJIOTHSIX.

Tema 2. Cunre3 HOBbIX IIAB. CoBpeMeHHbIE TOAXOABI U METOJBI NMPOU3BOACTBA
paznuuHbix knaccoB [TAB. [TonynpoayKThl 1 HOBbIE BCIIOMOTATEIIbHBIE BEIIECTBA,
CBIPbEBBIE UCTOYHUKH JIJIs1 CHHTE3a HOBBIX [TAB.

Tema 3. dazoBoe paBHOBECME M MOBEPXHOCTHbIE sBICHUS. (OcCOOEHHOCTU
TEPMOJMHAMHUKUA  TpaHUIbl  pazgena ¢a3. [loBepxHocTHass dSHeprus U
ITIOBEPXHOCTHOE HATSIKEHHUE.

Tema 4. IloBepXHOCTHOE HATSKEHWE B MHOTOKOMITOHEHTHBIX cUCTeMax. MeToabl
M3MEPEHUS IMOBEPXHOCTHOI'O HATSDKEHUS M UX ocobeHHocTh. Dddext Pebunmepa.
['unpodpunbHO-TUNIOGMIBHBIN ~ Oamanc, pacuer uucen [JIb. U3mepenue



http://e.lanbook.com/books/element.php?pl1_id=70752
http://e.lanbook.com/books/element.php?pl1_id=64325
http://www.xumuk.ru/encyklopedia/571.html
http://nehudlit.ru/books/subcat283.html
http://www.krugosvet.ru/enc/nauka_i_tehnika/himiya/BIOHIMIYA.html
http://elibrary.ru/
http://www.medbook.net.ru/23.shtml
http://www.chem.msu.su/rus/teaching/kolman/index.htm

NOBEPXHOCTHOrO HatrsbkeHus [IAB Ha rpaHune ¢ BO3IyXOM M Pa3iudHbIX
rpanumax pasaena ¢gas. Pacuer pusnko-xumuuecknx xapakrepuctuk [TAB.

Tema 5. AncopOumsi B BOAHBIX PAcTBOpPaX MOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
[TapameTtps! aacopOuuu 1 UxX pacyer. B3auMoCBA3b MOBEPXHOCTHBIX U OOBEMHBIX
CBOMCTB BOJHBIX pacTBopoB [IAB. U3yuenue ancopOuuu ITAB u3 pactBopoB Ha
TBepAOM anacopOente. HccnemoBanue BnusHHUS cTpoeHust moiekyn [IAB Ha
MOBEPXHOCTHYIO aKTUBHOCTh. OIlpesesieHne napamMeTpoB aJcoOpOLUOHHOIO CIIOS.
Omnpenenenne Bsizkoctu  pactBopoB IIAB. OcoOeHHOCTH  peoJIOrHYECKOTO
NoBeeHus aacopOLnOHHbIX coeB [TAB.

Tema 6. Murnenmnoobpa3oBaHue Kpurtnueckas KOHIIEHTpAaIs
munemiooopazopanust  (KKM), meroxasl  ompenenenus.  TepmoauHamHKa
MULEIUISIPHBIX pPacTBOPOB. CwMmerianHbIe MUIEILIBI. UccnenoBanue

MuleuiooopazoBanusi B pactBopax [IAB. Omnpenenenre MHUIEIIISSPHOW MaccChl
I[TAB MeTo10M CBETOpACCESTHUSL.

Tema 7. ComobOunuzanus U MUKpOIMYyJbcuu. ComroOunn3upymroee IeicTBHE
[TAB B smynbcusix. OOpamenue ¢a3. Teopus mukposmynbcuid. MccrnenoBanue
comobunmsupyromein cnocoonoctu I[1AB. HccnenoBanue BIMSHUS —JJIUHBI
yrieBonoponHor nenu wmoisiekyn [IAB Ha TepMOaMHaMUYECKHE MapameTphl
afcopOLUK U MUIETUI000pa30BaHMs B BOJIHBIX pacTBOpAX.

Tema 8. Motroliiee AeiCTBUE MOBEPXHOCTHO-AKTUBHBIX BEILIECTB.

Tema 9. CoBpeMeHHbIE KOCMETUKO-TUTHEHUYECKUE U MOIOIIUE CPEACTBA.

Tema 10. IlepcnexkTuBHblE 00JacCTH NPUMEHEHUS IMOBEPXHOCTHO-AKTUBHBIX
BemecTB. Tema 11. Dxomornueckue npobdiemsl xumun [1AB.

IIpuMep MOIYJIBHOTO TECTOBOIO 3aJaAHUS
Buvibepume npasunvusiii omeem

1. Ilpu xakux koHneHtpanusx [TAB o6manatot 60Jiee BbICOKOM 3P (HEKTUBHOCTHIO?

a) Mpu KOHIeHTparusax Hwke 1%;
0) pu KOHUEHTpauusx Boie 1%.

2. YTo ABISI€TCS HOCUTEJIEM MTOBEPXHOCTHOM aKTUBHOCTU y MoJieKyJ [IAB?

a) MPOTHUBOMOH;
0) yrJIeBOAOPOAHBIN pauKal.

3. Ompenenure, B cOOTBETCTBUM C TpaBmwioM Jliokie-Tpay0e, Bo CKOJIBKO pa3
BO3pACTa€T  IOBEPXHOCTHAsI  aKTUBHOCTh MPU  YBEJIMYCHUU  JIJIUHBI
YIJIEBOJOPOJIHOTO PaJMKaa Ha 2 METUIICHOBBIC TPYIIIIbI?

a) B 3-3,5 paza;
0) B 6—7 pas;

B) B 1,5-2 pa3a;
r) B 9-10,5 pas;



1) HU OJIUH OTBET HE SIBJIAECTCS IPaBUIILHBIM.
4. ITpu xonuentpauuu [TAB B6m3un KKM B pacTBope oOpasyroTcs:
a) CJIIOUCThIE (TIIaCTUHYATHIE) MULEIUIBL;
0) SJUTUIICOMTHBIC MUTICILIIBI,
B) cpepUUECKUE MUIICILIIBL;
T) MUWIMHAPUYECKUE MULICILIBI;
1) ICTUHHBIE PACTBOPHI, MUIIEIUTBI HE 00pa3yloTCst BOOOIIIE.
5. Kakwe mnpomeccsl HWrparT PEMAKNIyl0 pOJdb MPH YIAICHUU KHUJIKOTO
3arps3HUTENIS C TIOBEPXHOCTU?
1) sMynbrupoBaHue;
2) cyCleHANPOBAHUE;
3) comroOumu3aIusi;
4) neHooOpa3oBaHuE.
a): 1 u 3;0): 2 u 4; B) Tonbko 3; 1) 1-4; 1) BCce HEMPaBUIBHO.
6. Ot Kakux (paKTOPOB 3aBHUCUT MPOIECC OTMBIBAHMS?
1) mpupoaa 1 KOHLIEHTpaLUs 3arps3HEHUI;
2) XUMUYECKUN COCTaB U MOP(}OIIOTHSI TOBEPXHOCTH;
3) npupona u koHueHntpauus [1AB;
4) npucyTCTBUE aHTUPECOPOEHTOB U KOMILIEKCOOOpAa30BaTENEH.
a): 1u4;06):2,3,4;8) 1, 2, 4; 1) 1-4; 1) Bce HEMPABUILHO.
7. Kakue nporeccsl MPUBOAAT K Pa3pyLICHUIO SMYJIbCUN?
1) koanecueHus;
2) KoaryJmsius;
3) BCIIBIBaHUE KallCJICK;
4) oceaHue Karesek.
a): ToJibko 1; 0): Tonbko 2; B) 2—4; 1) 1 u 2; n) 1-4.
8. Kakue Gpusznko-xumMuuecKue mporecChl SBISIOTCS CAMOIIPOU3BOJIbHBIMHU?
1) comoOunmu3anus;
2) munemio0pa3oBaHue;
3) amcopOrus;

4) sMynbIUpOBaHUE.



a): Toneko 1; 0): 1, 2, 4; B) 2—4; 1) 1-3; 1) BCe HEMPABUIBHO.
9. Vkaxute TemrepaTypHble(yI0) XapaKTepUCTUKHU(Y) MOBEPXHOCTHO-aKTHUBHBIX
BEIECTB?
1) u3osneKTprUecKas TOUKa,
2) TOYKa NIOMYTHEHUS;
3) Touka Kpadra;
4) MOBEpXHOCTHAS AKTUBHOCT.

a): Tonbko 3; 0): 2 u 3; B) 1 u4; 1) 1-4; 1) BCce HEMPABWIBHO.

IIpumepsl 3a1aHNH 1JI51 CAMOCTOSAITEILHOI PadOThI

1. OcymectBure kinaccupukanuio [TAB no MonekynsipHOMY CTPOEHUIO:

Conmu  alNKUNITPUMETWIAMMOHMSI, MbUIa HAa  OCHOBE JKMPHBIX  KHCJOT,
ankwicynbdoHnatsl, 2 — (N — MeTwiagkaHoWJIaMuHO) — 1 — 3TaHCynb(OHATHI,
ankwicynbdarel, ankuiapocdarsl, N — aakuaTpurauuepunsl, N — alkuiOeTanHsl,
3¢UpBl  OJHOOCHOBHBIX  JKHUPHBIX  KHCIOT W  JTWICHTIUKONSA,  COJHU
ANKWIMUPUINHUSA,  SQHUPHl  OJHOOCHOBHBIX  KHPHBIX  KHCIOT,  COJIM
JUTMHHOIICTIOYEUHBIX MEPBUYHBIX aMHHOB, 3(UPHI KUPHBIX KUCIOT M Caxaposbl,
cosii ankwicynbonus, 1,2 — 6uc — (ankunokcukapoonun) —1 — sTaHcyIbPOHATHI,
QJIKWIIOBBIE A(UPHl TOJUOKCHATUJICHA, AIKWIOBBIE 3(DUPBHI TMOJMOKCUITHIICHA,
3¢upbI OJTHOOCHOBHBIX KHUPHBIX KHCTIOT u MOJIMOKCHAITHIICHA,
MOJMOKCUATUIICHIIOIMOKCUITPOTHIICHTTUKOJIH, ANKIIIOECH30JICYIb(DOHATHI.

2. Kaxxnomy Hazpanuto [IAB nonbepure cTpykTypHyO hopMymy:
C12H21010(OOCR), RO(C2H40)n H, RN+(CH3)3‘BI", RCOONa* 5 RSO}N&+

RCOOCH,CH,OH, ROPO*3;Na?*, ROSO3Na‘®,  RCON(CH;) C,HsSONa’,
RS+(CH3)2‘BI"

. CH,COOH
- + RN <~ CH,COOH
R—N Br R SO_Na -
: CH,COO
ROCOCH, + CH,
| RN % CH, HOCH——CHOH
ROCOCH— SO, Na" CH,CO0 ™ HC.  CHCHOHCH,OCOR

RCOO(C,H,0), H, HO(C,H,0)o(C5Hs0)(CoH40). H, RN*H;-Cl-

IIpumepsl 3axaHuii 1JIs1 KOHTPOJILHBIX padoT
«CHHTE3 MOBEPXHOCTHO-aKTUBHBIX BEILIECTBY
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3amganue 1.

. CocraBpTe CcXe€My TMOJYy4YEHUS! U3 NAIBMUTUHOBOM KHUCIOTHI 1,l-mumernn-2-

TICHTAICIIITUMUIA30JTUH XJIOPH/IA.
[Tomyunte u3 HOHEeHa- 1 ankunOeH305CyIbhOHAT HATPus (CYIb(POHOM).
3ananue 2.

. I3 OeHszoma u jAoAeHWIAMHHA TMOMYYUTE JOJACIMITAMETHIOCH3MIAMMOHHUNA

xyopu. Jlante orpenencHue «M303JIEKTPUIECKON TOUKE.
CocraBbTe CXeMy MOJYYEHHS YCTOMYHMBOIO K COJISIM JKECTKOCTM MBUIO Ha OCHOBE
CTE€apUHOBOM KUCIIOTHI, COAEPIKAIee AMUIHYIO TPYIIITY.

3amanue 3.

. IlonmyunTe BTOpUUHBIA aNKWiICydbGaT HATpus, coaepkaumid 14 yriaepoaHbIX

aTOMOB.
W3 nerwnamuHa W mponwieHa mnoinyuuTe cyibooOeranH. Kak wu3MeHstOTCS
CBOWCTBA JJAHHOTO COEAMHEHUS B U303JIEKTPUUECKON TOukKe?

3ananue 4.

. Kakum 00paszom, ucmons3ys peakuuio Cyab(poXIOpUpOBaHHs, MOXKHO MOIYYUTb

HOHAJICIIWIICYIL(OHAT HATPUS?
Hcxonst U3 HaMuus LETWIOBOTO CIUPTA, MOJYYUTE LETHITPUMETUIAMMOHUIMA
Opomu/I.

3aganue 5.
Hanmimmre ypaBHEHHE peakIy MOTYYCHUS TTEHTAISIMIIOCH3MITUMETUIIAMMOHU I
XJIOpU/JIA.
Kaknm crioco6omM MOKHO TIOTYIHTh HETUIICYIb(POCYKITUHAT HATPHUS?

3amaHue 6.

. Hammmmre cxeMy cunHTe3a muokraaenmidocdara Kamus.
. Ha oc HOBee nmupuanHa noryunTe HeTUITUPUANHNAN OUCyIb(dart.

3aganue 7.

. W3 Oenzona momyuute N-TeTpaaeumIOeH3WINUpUAnHUIXIopua. Kakoe cBoicTBO

YAC 00ycnoBiIMBaeT APyrue BaKHbIC CBOMCTBA TUX COSAUHEHUMN ?
W3 o-mieHTaieneHa nojryqynuTe OKCUATUIIMPOBAHHBIN ETHUIIOBBIN CITUPT.
3agaHue 8.

. Iomyuute aumMeTaHOIaMU]T OJICMHOBOM KUCIIOTHI M3 €¢ XJopaHruapuaa. Onummre

CBOWCTBA MOJIyY€HHOT'O COCTUHEHUSI.
W3 naJIbMUTUHOBOM KUCIIOTHI CUHTE3UpYyWTE 1,2-AUNamibMUTAIMMUIA30JIMH.
3anmanue 9.

. U3 HOHWIUMETHIIAMHAHA " YKCYCHOM KHUCIIOTBI TMIOJIy4UTE

HOHWJIIUMETHIIaMuHoaneTat. K kakoMmy Kinaccy MprHaUIeKUT noirydeHHbId [TAB?
CuHTe3upyiiTe AOACHWIANMETWITHAPOKCUIAMUH W3 JoAcldiIaMuHa. B dem
0COOEHHOCTD MOJTyYEHHOTO COSMHEHNS ?

3aganue 10.

. Ucxonss w3  Hammuua — coeguHeHust  coctaBa  Ci3Hy, momyunre  2-

MCTHITPUACKAHOBYIO KHCJIIOTY. HpI/IBC,Z[I/ITe TPUBHUAJIIbHOC HAa3BaAHHUC BTOPOI'O

IIPOJIYKTa PEAKLHH.
Hcnonb3ys meron Luriepa, mosrydnte TeTpageiWIOBBINA CITUPT.

BOHpOCbI VIS OAr0TOBKHM K IK3aMEHY
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9.

. TloBepXHOCTHAs SHEPTHUS U TIOBEPXHOCTHOE HATSHKCHHE.
. Ancop6mus. Jlecopoums. [loBepxunocTrast sueprus. Pabora agcopOrum.
. TloBepXHOCTHAs aKTUBHOCTb. AjcCOpOIMsS Ha JKHIKHX ©  TBEPABIX

noBepxHocTsAX. YpaBHeHue ['nb6ca. IloBepxnoctHoe HaTshxeHue. [IpaBuiio
Ilroxmmo-Tpayoe. Dddekr amcopOIMOHHOTO TMOHWXKEHUS TPOYHOCTH
PeGunpepa.

MuuennoobpazoBanue. Kputnueckas KOHIIEHTpAILMs MUIEI000pa30BaHUsl.
Touka Kpadra. Temneparypa nomytHenuss HIIAB. Crpoenue wmwunen.
Buaer munesn.

. Mexanusm COJII-06I/IJII/133HI/II/I. Bnusaue sBiaeHHs COJ'IIO6I/IJ'II/133HI/II/I Ha

MOIOIIIEE IEVICTBHUE.

CmauuBaronasi cnocoOHocTh. KpaeBoll yron cMauuBaHus. YpaBHEHUE
FOnra. Ypasuenue Jlarumaca. Pabora cmaunBanus. CMadnBaHue BOJIOKOH U
TKaHEM.

OMynbrupyromas CIIOCOOHOCTb. Tunbl 3MYJIbCHUH. DakTOpbI
cradbunmsupytomero nevicteus [TAB. Bausaue npupoast IIAB Ha mporecc
OMYJIBITUPOBAHUSL.

. Cycnienmupyromee nericrue I1IAB. ®akTopbl yCTOWYMBOCTH CYCIEH3UU.

Ouenka cycneHaupyomen cnocoOHocTu. CyCneH3UOHHBIN 3P EKT.
Mexanu3M aHTrcTaTnyeckoro aeicteusd. [IAB kak aHTHCTaTHKY.

10.ITenoobpasyromias criocooHocTh. Bunpl nieH. [TAB kak nmeHooOpa3zoBaTeiu.
11.Mexanusm wmotomero aedcteus (MJl). Tpu cramguun MJI. ®aktopsi,

BIIMSIIOIIME HA mipouecc M/I.

12. Metoabl U3MepeHUs MOBEPXHOCTHOTO HATSKEHUS M UX OCOOCHHOCTH.
Oddext Pebunnepa.

AncopOuus B BOJHBIX paCTBOpPaX MOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
Ancop6iuu [TAB u3 pacTBopoB Ha TBEPAOM aJICOPOCHTE.
Onpenenenue napameTpoB afCOPOIMOHHOTO CIIOS.

HccnenoBanne muiennoodpa3zoBanust B pactBopax [1AB.
Comoounusupyromniee aeiictsue [IAB B amynbcusix.

Oo6pamenue ¢da3. Teopus MUKPOIMYIIbCUI.

Moro1iee 1ericTBUE TOBEPXHOCTHO-AKTUBHBIX BEIIECTB.
buopasnoraemble moBepXHOCTHO-aKTUBHBIE BEILIECTBA.

13.
14.
15.
16.
17.
18.
19.
20.

N —

S.
6.

Temsbl pedepaToB

. AncopO1usi TOBEpXHOCTHO-aKTUBHBIX BEIIECTB HA MEXK(Da3HBIX TPAHUTIAX.
. Ananu3 ancopOuuu MOBEPXHOCTHO-AKTUBHBIX BEIIECTB HA OCHOBE ypaBHECHMSI

Jlenrmropa.

. IIoBepXHOCTHO-aKTHBHBIE BEUIECTBA C HEOOBIYHOM CTPYKTYpOM: IHUMEpHBIE

ITAB.
JlepmaToniorndeckoe M OaKTEpUIIUIHOE JECHCTBHE IMOBEPXHOCTHO-AKTHUBHBIX
BEIIECTB.

Bo3zaenicTBre MOBEPXHOCTHO-AKTUBHBIX BEIIECTB HA OKPYKAOLLYIO CPENLY.
Comobunuzanys ruipooOHBIX BEIIECTB B MULIEIIJIAX TOBEPXHOCTHO-aKTUBHBIX

BCIICCTB.



7. IlonGop MOBEPXHOCTHO-aKTUBHBIX BEUIECTB JIJIsl CTAOMIIU3AIMH SMYJIIBCUH.

8. IlenooOpa3zoBaHue B pacTBOPax MOBEPXHOCTHO-aKTUBHBIX BELIECTB.

9. IloBepXHOCTHO-aKTUBHBIE BELIECTBA B PEAKLIMIX MULIEIIPHOIO KaTaau3a.
10.IToBepXHOCTHO-aKTUBHBIE BEIIECTBA B MPOOIEME MOBBILICHUS HEPTEOTAAUH.

VII. MatepuajibHO-TeXHU4YECKOE o0ecriedeHrue 00pa3oBaTe/IbHOIO Mpoiecca
10 JUCHUILIUHE:

VYyeOnas mabopaTopusi, ayauTOpus C TEPEHOCHOM MYJIbTUMEIUHHOW YCTaHOBKOM,
JIEKIIUOHHAS ayIUTOPUSL.

1. (aym. 411)

Cronbl, cTynbsi, Jocka ydeHuueckas Becwl nmabopatopubie BJI-120 ¢ rupeit
kamopoBoyHoOit 100rE2

Becnl nabopatopusie BJIT2-1100r ¢ rupeit kanubpoBounoi 1kr F1

Jlocka kiraccHasi OoJIbIast

JlaGopatopus noAroTOBUTENbHAS

[Nopenka (M082-06990)

Cnuproska CJI ¢ meTaummaeckon onpaBoin

Cymmiika i MUIneToK

[Ixa¢ BBITSAKHOM

[ka¢ cymmnbHbIIA

VIII. CBenenusi 00 00HOBJIEHUM padoyeil MPOrpaMMbl I CHMILIAHBI

Nerr.mm. OOGHOBIIEHHBII Onuncanne BHECEHHBIX PexBH3UTHI TOKyMEHTA,
paznen paboueit M3MEHEHUI YTBEPAUBILETO
[pOrpaMMBbl U3MEHEHUA
JACIUTUINHBI
1. Pasznen V. YueOno- Jlo6aBnienb! HOBBIE 1TocoOmst B | [Ipotokon Nell ot
METOANYECKOE U OCHOBHOI1 criicok iureparypsl | 28.04.21r. 3acenanus
UH(POPMALIMOHHOE YUEHOI'0 COBETAa XUMHKO-
obecrieueHue TE€XHOJIOTHYECKOIO
JVICTIATUTHHEI (dakynbpTeTa




