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I. AHHOTAUA
1. Heap 1 3a1a4n AUCHUATIMHBI
Henab u3ydyeHus AUCHUIUIMHBI: (opMupoBaHWe yYriayOJECHHBIX 3HAHUM,

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

3anaum u3yd4eHus JMCHMILIMHBI:

- hopMHpoBaHUE OA30BBIX 3HAHUI O CBOMCTBAX HA MEX(a3HbIX TPaHULIAX,
IOBEPXHOCTHOM aKTUBHOCTH, aCOPOLIMHY, MUIIEIUI000pa30BaHUH, COTFOOMITN3ALINY,
MUKPOSMYJIbIMPOBAHUH, MEXaHU3MAX JEHCTBUS IOBEPXHOCTHO-AKTUBHBIX BEILIECTB;

- (opmupoBaHMe MPENCTABICHUN O COBPEMEHHOM COCTOSIHUM HAYKU B 00JaCTH
XUMHH MIOBEPXHOCTHO-aKTUBHBIX BEIIECTB, IEPCIIEKTUBAX PA3BUTHUS METOJOB UX
CUHTE3a U IPUMEHEHNS,

- IpUOOpETEHNE HaBBIKOB BJIa/IEHUS HKCIIEPUMEHTAIbHBIMU U
TEOPETUYECKUMU METOJAMU aHAJIN3a [TIOBEPXHOCTHO-AKTUBHBIX BEILIECTB,
OIpeNeNeHNs] UX (PU3NKO-XUMHUYECKUX XapaKTePUCTHUK;

- (hopmupoBaHUE y CTYACHTOB 3HAHUN U YMEHUH, TO3BOJISIOLINX
IJJAHUPOBATh CUHTE3BI DKOJOTHUECKN YUCTHIX OBEPXHOCTHO-AaKTUBHBIX BEILIECTB U
IIPOrHO3UPOBATh UX OMOPA3JIaracMoCTb.

2. Mecto mucuumiMebl B crpykrype OOII

Hucuunnuaa «CoBpeMeHHbIE NPOOJeMbl XMMHUHU MOBEPXHOCTHO-AKTHUBHBIX
BELIECTB» BXOIUT B DJIEKTUBHBIE AUCLUUIUIMHBI 7 00si3aTenbHOM yactu bioka 1.
«Iucuumiuney yuyeObHoro miana. OXBaTbIBaeT CleAyomue 6a30Bble pa3iebl:

Jlnst ycnemHoro ocBoeHus JUCHUIUIMHBL «COBpEMEHHBIE MPOOJIEMbl XUMHH
MOBEPXHOCTHO-AKTUBHBIX BEILIECTB» CTYAECHTY HEOOXOAUMbl 0a30Bbl€ 3HAHUSA IO
XUMUU  TOBEPXHOCTHO-akTUBHBIX BeniecTB (IIAB), kommoumgHol — Xumwuw,
opraHnyecko xuMud. CTYyIEHT NOJDKEH BIANETh MPAKTUYECKHMMH HABBIKAMMU
CUHTE3a U U3YUYCHUS BAKHEHIITNX (PU3NKO-XUMUYECKUX XapakTepucTuk [1AB.

OcBoeHue MNOHATHI W METOAOB, HCIOJIB3YyeMbIX B Kypce «CoOBpEeMEHHBIE
npo0JieMbl XMMHUHU TOBEPXHOCTHO-aKTHBHBIX BEIIECTB» OYyAYT HNPUMEHEHbI MpU
W3YYEHUHU [UCLHMIUIMH «AKTyaJIbHbBIE 3aJa4d COBPEMEHHOM XuMMHMH. YacTp 2»,
«TexHOreHHbIE CUCTEMBI M  DKOJOTHYECKMWA PHUCK», TPH IPOBEACHUU
MPEIAUIIIOMHON MPAKTUKH.

3. O0beM TUCHMILIMHBI: 5 3adeTHriX enuauil, 180 akageMudecknx 4acos,

B TOM 4HCJIe:

KOHTAKTHAsl ayJIuTOpHasi padora: nekiuu - 30 gyacos, 1abopatopHbie pabOTHI -
45 yacog, B T. 4. JJabopaTopHas MpaKTUUecKas MOAroToBKa — 45 4acos;

caMoCTosITeJIbHAs padoTa: 78 yacoB, KOHTPOJIb - 27 4acoB.



4. Ilnanupyemble pe3yJbTaTbl 00y4eHHs 10 AUCHUILUINHE, COOTHECEHHbIE ¢
IJIAHUPYEeMBbIMH Pe3yJIbTATAMHU 0CBOEHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

[Tnanupyemblie pe3ynbTaThl OCBOCHHS
00pa3oBaTeLHOMN MPOTrPaMMBI
(bopMupyembie KOMIICTCHITUN)

[Inanupyemble pe3yabTaThl 00yYEHHS IO
JUCLUTUTAHE

OIIK-1 CriocoOeH BBIIOIHATH
KOMIUTIEKCHBIC SKCTIEPUMEHTATLHBIC 1
PacYCTHO-TCOPCTUUYCCKHE
WCCIICJIOBAHUS B M30paHHOM 001acT!
XMMHHY WITH CMEXHBIX HayK C
UCIIOJIb30BaHUEM COBPEMEHHBIX
IpUOOPOB, TPOrPAMMHOTO
obOecrieueHus 1 0a3 JaHHBIX
poheCCHOHATIBPHOTO Ha3HAYCHUS

OIIK-1.1 Mcnonb3yeT CynecTBYIOIIUE U
pa3pabarbIBacT HOBbIE METOAUKH
MOJTYYEeHHUS M XapaKTepu3alliy BEIIECTB U
MaTepHUaJIOB JJIsl pEIICHU 3a1a4 B
M30paHHOI 00JIACTH XUMUH U CMEKHBIX
HayK

OIIK-1.2 Mcnons3yeT COBpEMEHHOE
00opyoBaHue, MPOrpaMMHOE 00eCTICYCHHE
1 poeccroHaTbHbIC 0a3bl TAHHBIX JIJIS
peleHus 3aa4 B u30paHHOM 00J1acTH
XUMHHU WM CMEXHBIX HAYK

OI1IK-2 Cnioco0OeH aHanu3upoBaTh,
UHTEPIPETUPOBATH U 0000IIATH
Pe3yIIbTaThl IKCIEPUMEHTAIBHBIX U
pacyeTHO-TEOPETUUECKUX paldoT B
U30paHHOM 00JIaCTH XUMHUH WU
CMEKHBIX HayK

OIIK-2.1 TTpoBOIUT KPUTUYECKUIT aHATN3
PE3YNIBTaTOB COOCTBEHHBIX
AKCIEPUMEHTAIBHBIX U PACUETHO-
TEOPETHUYECKUX PAOOT, KOPPEKTHO
UHTEPHPETUPYET UX

OIIK-2.2 ®opmynupyeT 3aKIIIOUEHUS U
BBIBO/IbI 110 pE3yJIbTaTaM aHaIu3a
JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
AKCIEPUMEHTAIBHBIX U PACUETHO-
TEOpPETUYECKUX paboT B M30paHHOI 00IacTu
XMMHUH WIKM CMEXHBIX HayK

5. ®opMa nPOMEKYTOYHOM ATTECTALMHU U CeMeCTP MPOXO0KICHUS:

AK3aMEH B 3-M CEMECTPE.

6. SI3bIK NpenogaBaHusI: PyCCKUN.

II. Conepxanue NMCUMILVIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM C YKa3aHUEM
OTBEICHHOI0 HA HHUX KOJUYECTBA AKAJAEMHUYECCKHX YACOB M BHIAOB Y4eOHBIX

3AHATHNI

HanmeHoBaHMe pa3jeioB U TeM

Bcero | KonrakrHas pa6ora
(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. ITonynpolyKThl 1 HOBBIE
BCIIOMOTaTeJILHBIC BEIISCTBA,
CBIPHEBBIC UICTOYHUKH JIJII CHHTE3a
HOBBIX ITAB.

10

Tema 3. ®a30Bo€ paBHOBECHE U
MMOBEPXHOCTHBIE SIBJICHHUSI.

Oco0GeHHOCTH TEPMOIUHAMUKH
rpaHulbl pa3zaena ¢as.
[loBepxXHOCTHAsI SHEPTUA U
MOBEPXHOCTHOE HATSKEHHE.

Tema 4. IloBepxHOCTHOE
HATSHKEHHE B MHOTOKOMITOHEHTHBIX
CUCTEMAX.

MeTtobl u3MepeHus
MOBEPXHOCTHOTO HATSIKEHUS U UX
ocobenHoctu. Dddekr Pebunnepa.
[MunpodunbHO-TUNOPMITHHBIN
6ananc, pacuet umncen ['JIb.

N3mepeHne moBepXHOCTHOTO
HatsokeHus [TAB Ha rpanune ¢
BO3/IYyXOM M Pa3JUYHBIX ITPaHULIAX
pasnena (a3. Pacuer pusuxo-
XMMHUYECKUX XapakTepuctuk 1TAB.

10

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

[TapameTpbl aacopOLMK B BX
pacuet. Bzaumocsszpb
MMOBEPXHOCTHBIX U 00BEMHBIX
CBOMCTB BOAHBIX pacTBopoB [1AB.

Nzyuenune aacop6iuu [TAB u3

pacTBOPOB HA TBEPJIOM aJCOPOCHTE.

11




HccnenoBanue BIUSHUSI CTPOCHUS
Moekyn [TAB Ha moBepXHOCTHYIO
aKTUBHOCTb. OnpeeneHue

apamMeTpoB aJCOPOIIMOHHOTO CIIOS.

10

Omnpenenenne BA3KOCTH PaCTBOPOB
ITAB.

10

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

Tema 6. Munennoo0pazoBaHue

Kputnueckast KOHIICHTpaIHsI
mutiesmtooopazoanus (KKM),
METO/IbI OTIPEICIICHHSI.
TepmoauHaMuKa MUTICIUTIPHBIX
pacTtBopoB. CMeNIaHHbIC MUIICILIBI.

HccnenoBanue
MUIIEIUI000pa30BaHUs B
pactBopax ITAB.

Onpenenenne MALEIUIIPHON MacChl
ITAB meTonoMm cBeTopaccesiHusl.

Tema 7. ComroOunusaius u
MHUKPOAMYJIbCHH.

10

ComoOunuzupytoliee 1eicTBre
[TAB B smynbcusx. Obparnienue
da3. Teopust MUKPOIMYIIHCHUH.

Hccaenosanne

COJIFOOMTM3UPYIOIIEH ClTOCOOHOCTH
ITAB.

HccnenoBanvie BIUSIHUS IJTUHBI
YTJIEBOJIOPOHON LIETIH MOJIEKYJT
ITAB Ha TepMOauHAMHUYECKHE
napameTpbl acopOIH U
MULEI000pa30BaHusl B BOJAHBIX
pacTBOpax.

Tema 8. Moroliee neiicTsue
MTOBEPXHOCTHO-AKTUBHBIX BEIIICCTB.

10

Tema 9. CoBpeMEHHbIE KOCMETHKO-
TUTUEHUYECKUE U MOIOIINE
CpeJICTBa.

Tewma 10. [lepciexkTuBHBIE 00TACTH
MIPUMEHEHUS TTOBEPXHOCTHO-
AKTUBHBIX BEIIECTB.




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

II1. O6pa3oBaTeIbHbIC TEXHOJIOTHH

VYyeOHasi mporpaMmMa — HAaMMEHOBaHHE
pa3aesioB U TeM

Bun 3agartus

O6paSOBaTeJ'II)HI)Ie TCXHOJIOI'MH

Tema 1. Bregenue. [Ipenmer u 3agaum | Jlexuus Tpanuunonssie (GppoHTanbHAs
Kypca. JICKILHS)
Tema 2. Cunrte3 HoBbIX 1TAB. Jlexuuu Tpanuuunonnsie (GpoHTaNIBHAS
COBpGMGHHBIC MOJIXOAbl U METOIBI JICKIHsT)
IIPOU3BOJCTBA PA3JIMYHBIX KJIACCOB
Hudposeie (moka3
IIAB. Ipe3eHTALNN)
Tema 3. @a3zoBoe paBHOBECUE U Jlexuun Tpapuunonnbie
MMOBEPXHOCTHBIC SIBJICHUS. (dponTabHast JeKLIHs)
Hudpossie (mokas
MIPE3CHTALINN )
Tema 4. [ToBepXxHOCTHOE HaTsKEHUE B | JIekimu Tpapuunonneie (GppoHTanbHas
MHOTI'OKOMIIOHCHTHBIX CUCTCMaX. JICKILHS)
udpossie (mokas
Mpe3eHTaIIN)
Jlabopatopusie | TexHomorust mpoOIEMHOTO
paloThI o0yueHus
['pynnoBas pabota
Tema 5. AncopOuusi B BOJHBIX Jlexmum Tpamumonnsle (GpoHTaTbHASL
pacTBOpax MOBEPXHOCTHO-AKTUBHBIX TeKIIHsA)
BOHICCTR. Ludpossle (Moka3
Mpe3eHTaIIN)
Jlabopatopusie | TexHomorust mpoOIEMHOTO
paloThI o0yueHus
['pynnoBas pabota
Tema 6. Munennoo6pasoBanue Jleximst Tpanuumonnbie (GppoHTanbHas
JIEKIIHSI, PEIICHHE
yIpaKHEHHUH U 3371a4)
Hudpossie (moka3
MIpe3eHTAalHi)
Jlabopatopusie | TexHomorust MPOOIEMHOTO
paboThI o0yueHHs
I'pynnoBas pabota
Tema 7. ComroOmim3anus u Jlexums Tpamuuonnsle (GpoHTaTbHAS




MHKPO3MYJIbCHUH.

JEKIUsI, peLIeHne
yIpaXHEHUH U 3a/1a4)

Hudpossie (mokasz

MIPE3CHTAIINN )
Jlabopatopusie | TexHomorust mpoOIEMHOTO
paboThI o0yueHHs
I'pynnosas pabota
Tema 8. Moroliee neiicTBUe Jlexnus Tpamumonssie (ppoHTaTBHAS
ITIOBEPXHOCTHO-AKTUBHBIX BEIIECTB. JICKIMSL, PCILICHNC
yIpaXHEHUH U 3a/1a4)
Jlabopatopusie | TexHomorust mpoOIEMHOTO
paboThI o0yuyeHHs
['pynmosas pabora
Tema 9. CoBpeMEHHbIE KOCMETHKO- Texnonorus npodaeMHOro
TUTUCHUYCCKHUE U MOIOIIHE CPEACTBA. 00yueHus
Tewma 10. IlepcnexkTuBHBIE 00JACTH Jlexuus TpamuunonHbie
IPUMEHEHUS IOBEPXHOCTHO-AKTUBHBIX
BEIIECTB.
Tema 11. Dkosorudeckue npooIeMbl Jlexkuus Iudpossie (moka3

xumuu [TAB.

IpE3eHTALNN)

IV. Ouenovnbie MaTepuaJbl 1 MPOBeACHUS TeKYIed U MPOMEKYTOYHOI

arrecTaumu
Pe3yabTar Tunosbie KOHTPOJIbHbIE IHoka3aresu u
(MHAMKATOD) 3aaHus KPUTEPHH OLCHUBAHUS
IIKAJIa OLCeHUBAHUS
1. Ykaxure Temneparypssie | IMeeTcs monHOe BEPHOE
OIIK-1.1. XapaKTEPUCTUKH pELICHUE, BKIIOYAKOIIEE

BEILECTB?

AKTHUBHOCTB.

J1. Bce oTBeTHI
HENpaBUJIbHBIE.

IMOBCPXHOCTHO-aKTUBHBIX

A. N3035ekTpruyeckas TOUKa;
b. Touka nomyTHEHUS;

B. Touka Kpadra;

I'. TloBepxHOCTHas

2. HazoBute Hanboiee
pacnpocTpaHECHHBIC METOIbI
onpeneneHuss KKM:

MPaBUJIbHBIN OTBET — 3
6anna; Jlano BepHOe
pelieHre, HO JAOIMYIIEHbI
HECYIIICCTBCHHBIC
(dakTHUeCcKue OIINOKH,
HE UCKa)Kkarolue oO0IIero
CMBICIIa — 2 OaJlia;
Nwmeercsa BepHOE
pEIICHUE TOJIbKO YacTH
3aganusg — 1 camn. 1
0ama — «3» 2 6amna —
«4» 3 06amta — «5»




A. Ilo uzorepmam
U3MEPEHHUSI IOBEPXHOCTHOIO
HATSKEHUS.

b. Ilo kpuBoun
COJIFOOUITU3ALIMH PACTBOPOB
HEPacCTBOPUMBIX B OOBIYHBIX
YCIIOBHSIX BEILIECTB.

B. KonaykroMmerpudeckuit
METOJ

Kakue pusznko-xumMudeckue
CBOMCTBa pacTBOPOB
MOKa3bIBAIOT CYIIIECTBOBAHUE
KKM:

A. Comobunuzarus.

b. IloBepxHOCTHOE
HaTsHKEHHE.

B. OcmoTtnueckoe 1aBiacHUE.
I'. DneKTpOnpPOBOAHOCTb.

J. MyTHOCT®.

OIIK-1.1.

1. Beibepute mpaBUIIbHBIM
OTBET: MIPU KOHILICHTPALIUU
MMOBEPXHOCTHO-AKTUBHOTO
Bemectsa BOm3u KKM B
pacTBope 00pa3yroTes:

A. Cnouctslie
(TUTacTUHYAThIE) MULIEIUIHI.
b. DnnurniconiHbie MULIEIUIBI.
B. Chepuueckre MUIICIUIBI.
I'. Hunuaapuueckue
MUILIECILTBI;

J.VlcTuHHBIE pACTBOPHI,
MUIICIITBI HE 00pa3yroTCs
BOOOI1IIE.

2. Kakue mpoliiecchl UrparoT
pEIIaoIIyI0 POJb MIPU
yAQJICHUU KUIKOTO
3arps3HUTENS C
ITOBEPXHOCTHU?

A. DMyJIBrUpOBaHUE.

b. CycnenaupoBanue.

B. ComtoOunm3zanusi.

I'. IlenooOpa3oBanue.

NmeeTcsa nonHoe BepHOE
pelieHre, BKIYarIee
MIPaBUJIBHBIA OTBET — 3
6anna; Jlano BepHOE
peIIeHNe, HO AOIYIICHBI
HECYIIeCTBCHHBIC
(dhaxTUyeckue OIuoKH,
HE MCKa)KaIoIue O0IIeTo
CMBICIIa — 2 Oaiia;
Nmeercs BepHOE
pelieHre TOIbKO YacTh
3ajganusg — 1 oamrn. 1
0ana — «3» 2 Oamna —
«4» 3 6amna — «5»




OIIK-1.2.

1. Kakue n3 npuBeaeHHbBIX
CBOMCTB HE OTHOCATCS K
XapaKTEPUCTUKE KATUOHHBIX
MMOBEPXHOCTHO-aKTUBHBIX
BEIIECTB:

A. HecoBmecTuMmsi €
AHWOHHBIMHU MTOBEPXHOCTHO-
AKTUBHBIMU BEILIECTBAMMU.

b. Xopo1o agcopoupyrores
Ha OTPULIATEIBHO
3apsIKEHHBIX MOBEPXHOCTSX,
MIOATOMY HCIIOJIB3YIOTCS KaK
Mo (pUKATOPHI
ITOBEPXHOCTEM.

B. YcTonuuBsel kK THAPOIIN3Y,
00J1a1at0T TOKCUYHBIMU
CBOMCTBAMHM 11 BOOHOU
CpEIbL.

I'. ®u3nuKo-xuMUYECKUe
CBOWCTBA CHJIBHO 3aBUCST OT
TEMIEPaTYPhI.

2. Onpenenure, B
COOTBETCTBHHU C IIPABUIIOM
Mroxne-TpayOe, BO CKOJIBKO
pa3 BO3pacTaer
MMOBEPXHOCTHAs AKTUBHOCTh
COEMHEHUS NPU
YBEJIIMYECHUH IJTUHBI
YIJIEBOJOPOJAHOTO pajihKana
Ha 2 METUJICHOBBIE TPYIIIIbI?
A. B 3-3,5 paza.

b. B 67 pas.

B. B 1,5-2 paza.

I'. 89-10,5 pas.

J1. HM OJIMH OTBET HE
ABJISIETCA NMPABUIBHBIM.

Nwmeercs nmonHoE BEpHOE
peIIeHre, BKIIYAIOee
MpaBUJIbHBIN OTBET — 3
0aia; J/lano BepHOE
perieHue, HO AOMYIICHBI
HECYIIECTBCHHBIC
(dhakTHyecKkue OIHUOKH,
HE UCKaXKaIOIIKe 00IIero
CMBICIIa — 2 Oailia;
Nwmeercsa BepHOE
pelIeHre TOJIbKO YacTu
3aganusg — 1 camr. 1
Oamt — «3» 2 Gamna —
«4y» 3 Oamna — «5»

OIIK-2.1.

1. Kakoit MmeToq MOKHO
WCITOJIB30BATh IS OYMCTKU
CUHTE3UPOBAHHOTO
naypuicynbdara HaTpusi?
A. Ileperonka.

b. Cybnumarnusi.

HNmeetcsa nomHoe BEpHOE
pelIeHue, BKIYaroee
MIPaBWJIBHBIN OTBET — 3
0ama; J/laHo BepHOE
pELIeHe, HO AOIYIICHBI
HECYILIECTBEHHbBIE




B. Ilepexpucramnuzanusi.
I'. DxcTpakuus.

2. Kakou peakTuB u3
MPEJJI0KEHHBIX HEOOXO0IMMO
MCIOJIb30BATh /IS IOTY4YEHUS
ATKWIXJIOPUIOB TIPU
MOJTyY€HUU YETBEPTUUHOU
COJIU TIUPUIVHUS?

1. C4HoCI 2. SOCI,

3. HCI 4. ZnO

(dhaKkTHYeCcKue OMnOKH,
HE UCKaXKaromyue 00IIero
CMBICIIa — 2 Oajia;
Nmeercs BepHOE
pEIIeHNE TOJIBKO YacTh
3ajganug — 1 oamr. 1
oaim1 — «3» 2 Gama —
«4» 3 O6aimta — «5»

OIIK-2.1.

1. HazoBute MeTOaBI
KaueCTBEHHOI'O aHaJIM3a
MOBEPXHOCTHO-aKTUBHBIX
BCIIIECTB:

A. Onpenenenue kiacca
ITAB ¢ npuMeHeHneM
CMEIIaHHOTO MHJIUKATOpa.

b. Haxoxxnneane KucioTHOTO
¥ 3(UPHOrO Ynca.

B. Onpenenenne BoAHOTO
yucia no ['pudduny.

I'. Ilpumenenne MK-
CIIEKTPOCKOIINH

2. HazoBure
KOJINYECTBEHHBIE METOIBI
aHaJM3a MOBEPXHOCTHO-
AKTHUBHLIX BEIIIECTB:

A. AHAJIN3 pa3IUYHBIX
kiaccoB [TAB meTtonom
xpomartorpaduu.

b. Onpenenenune Touku
MMOMYTHEHUSI HEMOHOTCHHBIX
MMOBEPXHOCTHO-aKTUBHBIX
BCIILIECTB.

B. AHanu3 am@oTepHbIX

Nwmeercs monHoOE BEpHOE
pEeIIeHNEe, BKITIOYAIONIee
IIPAaBWJIbHBIA OTBET — 3
0ama; Jlano BepHOE
peIIeHNe, HO AOIYIICHBI
HECYIIeCTBCHHBIC
(dakTHUeCcKue OMMOKH,
HE HCKaXaroIue o0IIero
cMbICiIa — 2 0ajnia;
Nmeercsa BepHOE
pelieHre TOIbKO YacTh
3amanus— 1 Oamr. 1 Gan
—«3» 2 6amna—«4» 3
Oamma — «5»




MOBEPXHOCTHO-aKTUBHBIX
BEILIECTB METOAOM
NBYX(a3HOTO TUPOBAHUS.

I'. I'paBUMETpUYECKUI METO/T
ONpEICIICHNS] YETBEPTUYHBIX
aMMOHHEBBIX COJIEH.

J. IIpsamoe tutpoBanue
AHUOHHBIX IOBEPXHOCTHO-
AKTUBHBIX BELIECTB C
IIPUMEHEHUEM UHIUKATOPOB.

OIIK-2.2.

1. HazoBute
MOJYCTaTUUYECKUE METO/IbI
onpeaeICHUs
IIOBEPXHOCTHOTO HATSKCHUS
PacTBOPOB MTOBEPXHOCTHO-
AKTHBHBIX BEIIIECTB:

A. MeTtox MakcUMaabHOTO
JaBJIEHUs My3bIpbKa (mpudop
PebOunnepa)

b. CtanarmomeTpu4ecKuii
METO/I.

B. Meton oTpeiBa KoJibIia
Hro-Hyun

I'. MeTton BTIruBaHus
IU1acTUHBI BUibrensMu.

2. Ot kakux (akTopoB
3aBUCUT BEJIMUUHA
npeaeabLHON aacopOuu
MOBEPXHOCTHO-AKTUBHOTO
BEILIECTBA HA TOBEPXHOCTH
AKTUBUPOBAHHOTO YIJIs1?
A. YenbHast HOBEpXHOCTD
azicopOeHTa.

b. [TapameTpsl
aJICOPOITMIOHHOTO CIIOS.

B. IIpupoaa nmoBepXHOCTHO-
AKTHUBHOT'O BEIIECTBA.

I'. Temneparypa
AKCIIEPUMEHTA.

. Konuentpanus
MMOBEPXHOCTHO-AKTUBHOTO

NwmeeTcs mmoHOE BEpHOE
pelieHne, BKIYarIee
MIPaBUJIbHBIA OTBET — 3
6aina; Jlano BepHOE
pelieHye, HO JOIMyIIEeHbI
HECYIIICCTBCHHBIC
(dhaxTHyeckue omuoKH,
HE UCKaKaIoIue O0IIeTo
CMBICIIa — 2 Oalia;
Nmeercs BepHOE
pEIICHNE TOJIBKO YacTh
3amanus— 1 6amn. 1 Gamn
—«3» 2 6amta—«4» 3
Oaita — «5»




BEILIECTBA.

Hanmummre ypaBHeHuE
[ITumkoBCKOTO, KOTOPOE
OIMCBIBAET 3aBUCUMOCTh
ITOBEPXHOCTHOTO HATSKCHUS
OT KOHLIEHTPALlUHX B
pacTBopax.

V. YueOHO-MeTOou4YecKoe U MHPOPMALIMOHHOE 00ecTieYeHUe TUCIMILTUHBI

1. PexomeHnpyemasi iureparypa

a) OcHoBHas1 JIMTEpPaTYpA:

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

0) lonoJiHUTE IbHASA JIATEPATypa:

1. Bepexuukos, B.H. Komnonanas Xxumusi mOBEpXHOCTHO-AKTUBHBIX BEILIECTB
[DnexTpoHHBIH pecypc] : yueO. mocooue / B.H. Bepexxnukos, M.W. I'epmaiiiena,
M.IO. Kpbicun. — Dnektpon. nad. — Cankt-IletepOypr : Jlanb, 2015. — 304
c. — Pexxum pocryma:
http://e.lanbook.com/books/element.php?pll _1d=64325

2. IIporpammHoOe obecrieueHre

a) JIureH3noHHOe MPOrpaMMHOE 00eCTICUeHHE

0) CBOOOTHO pacnpoCTpaHsIeMOe POrpaMMHOE 00ECICUEHHE

3. CoBpeMeHHbIe npodeccroHaIbHbIe 0a3bl JAHHBIX U MHPOPMALIUOHHBIE CIIPABOYHBIE

CHCTEMBI

4. Ilepeuenp pecypcoB HHPOPMAILIIOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «IHTepHET»,

HEOOXOMMBIX JIUTSI OCBOCHHUSI JUCIUTLIHHBI

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 S

VI. Meroanueckne MaTepuasibl 1Jisi 00y4AIOIIHUXCS 110 OCBOCHHIO IUCIMILIUHBI
IlepeyeHb BONMPOCOB JISI CAMOCTOSITEJIbHOW MOATOTOBKHM M KOHTPOJISL IO
pasaesamM M Temam:

Tema 1. CoBpemeHHBIE TPOOJIEMBI XMMUHY MTOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
Tema 2. Cunre3 HOBbIX [TAB. CoBpeMeHHBIE MOIXOAbI U METOJIbI MPOU3BOJICTBA
paznuuHbIX Ki1accoB ITAB. ITomynpoayKTel 1 HOBbIE BCIOMOTaTelIbHBIE BEIIECTBA,
ChIPbEBbIE UICTOYHUKH JIJIs1 CUHTE3a HOBbIX [TAB.



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

Tema 3. ®dazoBoe paBHOBECME M TMOBEPXHOCTHBbIE sBIEeHUS. (OcoOEHHOCTU
TePMOJWHAMHUKN  TpaHUIel pasfaena (a3. [loBepxHocTHass dHeprus U
ITIOBEPXHOCTHOE HATSKEHHUE.

Tema 4. IloBepXHOCTHOE HATSKEHHWE B MHOTOKOMITIOHEHTHBIX cUCTeMax. MeTomabl
W3MEPEHUS TIOBEPXHOCTHOTO HATSHKEHUS U MX ocoOeHHOCTH. Db dexT Pedbunmepa.
I'uapodunbHO-MMNOGUNBHBIA  Oananc, pacuer uucen [JIb. H3mepenue
IIOBEPXHOCTHOTO HaTshkeHHWs [IAB Ha rpanune ¢ BO3OYXOM M pPasiIUYHBIX
rpanunax paszzaena as. Pacuer gpusnko-xumuyeckux xapakrepuctuk [1AB.

Tema 5. AncopOuusi B BOAHBIX PacTBOpPax IMOBEPXHOCTHO-AaKTUBHBIX BEIECTB.
[TapameTpsl aacopOIMKM U UX pacueT. B3auMoCBs3b MOBEPXHOCTHBIX U 0OBEMHBIX
CBOMCTB BOJHBIX pacTBOpoB [TAB. M3yuenue anacopouun I[TAB u3 pactBopoB Ha
TBepAOM ancopOente. UccnenoBanue BausiHus cTpoeHuss mojekyn [IAB Ha
MOBEPXHOCTHYIO aKTUBHOCTh. OrpesiesieHne MmapaMeTpoB aJcCOpOLMOHHOTO CIIOSI.
Onpenenenue Bs3kocTH pacTtBopoB [IAB. OcoOeHHOCTHM  peoIOrHYecKoro
MOBEJICHUs aAcOpOIMOHHBIX cioeB [TAB.

Tema 6. Muuennoobpa3oBaHue Kputnueckas KOHIIEHTpaLUs
muniesmioodpazoBanus  (KKM), Metonsr  ompexaeneHus.  TepMoauHaMuKa
MUTEIUISPHBIX pPacTBOpPOB. CMmermianHbie MUIIEIUTBL. HccnenoBanue

mMuiiesmioodpasoBanus B pactBopax [IAB. OnpeneneHue MULICIUIAPHONH MacChl
ITAB meTonoMm cBeTopaccesiHus.

Tema 7. Comobunuzanus U MHUKpodMyJbcuH. Coaro0mIn3upyolee AeicTBHue
[TAB B smynbcusix. O6pamenue (a3. Teopuss mukposmynscuit. VMccnenoBanue
comoounusupyrome  cnmocoonoctu IIAB. MHcecnenoBanue BIMSHHUS —JUTUHBI
yrieBogopoaHoil nenu wmoisekyn I[IAB Ha TepMoaMHaMUYecKHE MapameTpbl
aJIcCOpOIIMK ¥ MUIICITIOO0PAa30BaHUs B BOJHBIX PACTBOPAX.

Tema 8. Morolee AeiicTBUE TOBEPXHOCTHO-AKTUBHBIX BEILIECTB.

Tema 9. CoBpeMeHHbIE KOCMETUKO-TUTHEHUYECKUE U MOIOIIHAE CPEACTBA.

Tema 10. IlepcrniekTuBHBIE O0OJACTH MPUMEHEHHUS TMOBEPXHOCTHO-aKTHUBHBIX
Bemect. Tema 11. Dkomornueckue npodsemsl xumun [1AB.

IIpumep MOaYJIBLHOTO TECTOBOIO 32 IaHUSA
Bvibepume npasunvHulii omeem
1. IIpu xakux konnentpamusix [IAB o6manatot 6osee BoICOKOH 2P HEKTUBHOCTHIO?
a) MpY KOHUEHTpauusax Hwke 1%;
0) rpu KoHIEHTpanusX Boitie 1%.
2. UTo gBIsE€TCS HOCUTEJIEM MTOBEPXHOCTHON aKTUBHOCTH y MoJieKyJ [TAB?
a) IPOTHUBOUOH,;

0) yriIeBoOpOAHBIN PaIUKAT.



3. Ompenenure, B cOOTBETCTBUM ¢ TpaBuioM Jliokie-TpayOe, Bo CKOJIBKO pa3
BO3pAacTaeT  IOBEPXHOCTHAs  aKTUBHOCTh MPU  YBEJIWYEHUU  JIMHBI
YTJIEBOJIOPOHOTO paJIMKaja Ha 2 METUJIICHOBBIE TPYIIIIbI?

a) B 3-3,5 paza;

0) B 6—7 pas;

B) B 1,5-2 paza;

r) B 9-10,5 pas;

1) HU OJIUH OTBET HE SIBJISICTCS] TPABUIbHBIM.

4. ITpu xonuentpauuu [TAB B6m3u KKM B pacTBope oOpasyroTcs:

a) CJIOUCThIC (TJIaCTUHYATHIC) MUIIEIUIBL;

0) PITUTICOUTHBIE MUIIEIIIBI,

B) chepuyecKre MULICIUIBL;

T) MUWIMHAPUYECKUE MULICILITBI;

1) ICTUHHBIEC PACTBOPHI, MUIIEIUTBI HE 00pa3yrOTCsl BOOOIIIE.

5. Kakwe mnpoueccsl HWrparoT peHAKIIy0 pojidb MOPU  YIAJECHUHA KUJKOTO
3arpsA3HUTENS C IOBEPXHOCTHU?

1) sMmynbrupoBaHue;

2) cyCleHAUPOBAHUE;

3) comoOuIM3aIus;

4) nmenoobpazoBaHHUeE.

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

6. Ot Kakux (paKTOPOB 3aBHUCUT IMPOIECC OTMBIBAHMS?

1) mpupoaa u KOHUEHTpaLUS 3arPsI3HEHUN;
2) XUMUYECKUU cOCTaB U MOP(}OIOTHsI TOBEPXHOCTH;
3) npupoja u koHueHTpanus [TAB;
4) npucCyTCTBUE aHTUPECOPOEHTOB U KOMILIEKCOOOpAa30BaTENEH.
a): 1u4;06):2,3,4;8) 1, 2, 4; 1) 1-4; 1) Bce HEMPABUIBHHO.
7. Kakue mpoiecchl IpUBOJIAT K pa3pyLICHUIO AIMYJIbCUN?
1) koanecteHIuUs;
2) KoaryJssius;

3) BCIUIbIBaHUE KAIENeK;



4) ocenaHue Karelek.
a): ToJibKO 1; 0): Tonbko 2; B) 2—4; 1) 1 u 2; n) 1-4.
8. Kakue pu3nKo-XxuMHIeCKue MPOIIECCHI SIBIISTFOTCS CAMOTIPOU3BOJILHBIMU ?
1) comoOunuzanus;
2) munemio0pa3oBaHue;
3) ancopOrus;
4) SMyJIbTUpOBaHHUE.
a): Toneko 1; 0): 1, 2, 4; B) 2—4; 1) 1-3; 1) BCe HEMPABIIBHO.
9. Vkaxute temmnepaTypHble(yI0) XapaKTEPUCTUKH(Y) MOBEPXHOCTHO-aKTHBHBIX
BEILIECTB?
1) n3o3neKTprUEcKas TOUKa;
2) TOYKa MOMYTHEHUS;
3) touka Kpadra;
4) MOBEpXHOCTHAS AKTUBHOCT.

a): Toabko 3; 0): 2 u 3; B) 1 u4; r) 1-4; 1) Bce HENMPaBUILHO.

IIpuMepsbl 3a1aHMii 1JIs1 CAMOCTOSITEJILHOM Pa00ThI

1. OcymectBute knaccudukaimio [IAB nmo MoiexynsspHOMY CTPOEHUIO:

Conu  aIKuUATPUMETUIAMMOHHUSI, MbUIa Ha  OCHOBE  JKHUPHBIX  KHCJIOT,
ankuncynbhoHatel, 2 — (N — MeTulaakaHowiaMuHO) — 1 — 3TaHCyIb(OHATHI,
ankuicynbdatel, ankuwidocdarsl, N — ankuITpuriuiepunsl, N — aakuiOeTauHbl,
3(Upbl  OJHOOCHOBHBIX  JKUPHBIX  KHUCJIOT W  OTWICHIJHUKOJA,  COJIU
ATKWIMUAPUIAHUS,  A(UPBI  OJHOOCHOBHBIX  KUPHBIX  KHUCJIOT,  COJIH
JUTUHHOIETIOYEYHBIX MEPBUYHBIX aMUHOB, d(UPHI KUPHBIX KUCIOT U Caxapo3sbl,
conu ankuicyibonus, 1,2 — 6uc — (ankmwiokcukapoonun) —1 — sTaHcyIbPOHATHI,
QIKUJIOBBIE A(UPHI TMMOJMOKCUATHIICHA, AJKUJIOBBIE S(HUPHI TMOJMOKCUITUIICHA,
3hUpHI OJTHOOCHOBHBIX KUPHBIX KHCJIOT u MOJIMOKCHUATUIICHA,
MOJIMOKCUATUIICHTTOJIMOKCUTTPOMTUIICHT TUKOIIH, aIKMIIOEH30JICYTh()OHATHI.

2. Kaxxnomy nazBanmio [IAB nmog6epure cTpykTypHyIO GOpMyy:
C12H21010(OOCR), RO(C2H4O)H H, RN+(CH3)3‘BI‘_, RCOONa* 5 RSO}N&Jr

RCOOCHQCHon, ROPOZ_3N8_2+2, ROSO‘3Na+, RCON(CH3) C2H4SO‘3Na+,
RS+(CH3)2‘BI’_



. CH,COOH
- + RN < CH,COOH
R— N@ Br R SO_.Na < 2 -
: CH,COO0
ROCOCH, + CH,
| RN % CH, HOCIl-I—CltHOH
ROCOCH— SO, Na* CH,CO0~  H,C.  CHCHOHCH,0COR

RCOO(C,H,0), H, HO(C>H,0)o(C5Hs0)s(C2H40). H, RN*H;-Cl

IIpumepsl 3axannii 1JIs1 KOHTPOJILHBIX padoT
«CHHTE3 MOBEPXHOCTHO-AKTUBHBIX BEIIECTBY
3ananue 1.
1. CocraBpTe cX€My TMOJy4E€HUS M3 NAIBMUTUHOBOM KHUCIOTHI 1,l-gumernn-2-
MEHTAICIIIIMMHUIA30JIMH XJIOPU/IA.
2. Tlomyuute U3 HOHEHa- 1 anKWIOEH30JICYIb(pOHAT HATPUS (CYIIHHOHO).
3amanue 2.
1. U3 Oenzoma ¥ [AoACUWIAMHHA TMOMYYUTE JOACHMITUMETHIOCH3MIAMMOHUNA
xJiopuz. Jlaiite onpeaeneHne «M303JIEKTPUUECKOM TOUKE».
2. CocTraBbTe CXEMY MOJTYYEHUS] YCTOMYMBOTO K COJISIM 5KECTKOCTHM MBUIO Ha OCHOBE
CTEapUHOBOW KHCJIOTBI, COACPKALLEE aMUIHYIO TPYIIITY.
3aganue 3.
1. TlomyunTe BTOPUYHBIA ANKWICYAb(pAT HATpHs, coaepxkammi 14 yriaepoaHbIx
aTOMOB.
2. I3 uetwnamMMHa M TOponwieHa mnoiyuute cynbhoOeranH. Kak wusMensrorcs
CBOWCTBA JAHHOTO COEAVMHEHMS B U303JIEKTPUUECKON TOUKe?
3amanue 4.
1. Kakum 00pa3zom, HCIONBb3Yys PEAKIHI0 CYIb(POXIOPUPOBAHUS, MOKHO MOTYUUThH
HOHAICWICYIb(PoHAT HATpUs?
2. Ucxonss W3 HaM4Ms LIETWIOBOTO CIUPTA, MOJYYUTE LETHWITPUMETUIAMMOHUIMA
OpomuI.
3anmanue S.
1. Hamumre ypaBHEHUE peakldy MOJyYeHUs MEeHTaAeUI0SH3WIIUMETHIIAMMOHUNA
XJIopua.
2. Kakum cnoco60oM MOKHO MOJTYUYHTh LETWICYIb(POCYKIMHAT HATPHA?
3aganue 6.
Hanmmmre cxemy cunTe3a auokTaaeuuidocdara kamusl.
. Ha oc HOBee mupuanHa noryuynTe HeTWITUPUANHIAN OUCyIb(aT.
3ananue 7.
1. V3 OeH3ona moiyuuTe M-TETPAACIMIOCH3UIUPHINHIIXIOpHI. Kakoe CBOWCTBO
YAC 00ycnoBnmBaeT Ipyrue BaKHbIC CBOWCTBA ITUX COCIMHEHUI?
2. U3 o-nieHTaieneHa nojryuynuTe OKCU3TUIIMPOBAHHBIN LETHIIOBBINA CITHPT.
3ananue 8.
1. Tonmyunte nUMeTaHOJIAMHU]T OJIEMHOBOW KUCIOTHI M3 €€ XJopaHruapuaa. Onummre
CBOVCTBA ITOJIyYE€HHOT'O COCIUHEHHS.

N —



[

. U3

. VI3 maabMUTHHOBOM KHCJIOTHI CHHTCBHpYﬁTC 1,2-III/IH8,JII>MI/ITI/IJII/IMI/II[8.30JII/IH.

3aganue 9.
HOHWIMMETWIAMUHA u YKCYCHOM KHUCJIOTBI MOy IHTE

HOHWIIIMMETHIIaMUHOaleTaT. K kakomMy Kinaccy NpuHaUIeKUT 1orydeHHbIi [TAB?

. Cunre3upyiiTe AOACHWIAMMETWITHAPOKCUIAMUH U3 JoAcluiaMuHa. B dem

0COOEHHOCTD MOTyYEHHOTO COSIMHEHNS?

3amanue 10.

. Ucxons w3  Hamuumsa  coemuHeHust coctaBa  CjsHys, momyumre  2-

METWITPUIICKAHOBYIO KucIoTy. [IpuBenute TpUBHAIBHOE Ha3BaHUE BTOPOTO
MPOTYKTa PEaKIHH.

[E—

9.

. Ucnonw3ys meton L{urnepa, noyunre TeTpageliiioBbli CIIUPT.

Bonpocs! /151 MOATOTOBKH K K3aMeHY

. IloBepXHOCTHAS PHEPTHUS U TTIOBEPXHOCTHOE HATSDKCHHE.
. Ancopbuus. Jlecop6uus. [loBepxHoctHas sHeprus. Pabota agacopOiumu.
. IloBepxHOCTHAsT aKTHBHOCTh. AmcopOmmsi Ha JKHIKUX H  TBEPIBIX

noBepxHocTsAX. YpaBHeHue ['mboca. [loBepxHocTHOe Hatskenue. [IpaBuio
HMroxno-Tpaybe. Oddekt aacopOIMOHHOTO TMOHWKEHHUS MPOYHOCTH
Pebunnepa.

MunemnoobpazoBanue. Kputuueckass KOHIICHTpaILMs MULIEIUIO00pa30BaHUsI.
Touka Kpadra. Temmneparypa nomytHenuss HIIAB. Crpoenune wmwunen.
Buas!r munesm.

. Mexanusm COJIIO6I/IHI/ISaIlI/II/I. Bnusnue sBiaeHHs COHIO6I/IJII/I3aI_[I/II/I Ha

MOIOILIEE TEUCTBHUE.

CmauuBaromasi crnocoOHocTh. KpaeBol yron cMauuBaHus. YpaBHEHHE
FOnra. Ypasuenue Jlamnaca. Pabora cmaunBanusi. CMaurBaHue BOJIOKOH U
TKaHEH.

OMyJIBIUPYIOIIAs CIIOCOOHOCTb. Tunbl SMYJIbCHUH. DakTOpbI
cradbunmsupytomero nevicteus [TAB. Bausaue npupoast IIAB Ha nmporecc
OMYJIBIUPOBAHUS.

. Cycnnenmupyromee nericrsue IIAB. ®akTopbl yCTOWYMBOCTH CYCIEH3UU.

Omnenka cycnenaupytomieit cnocoonoctu. CycreH3uOHHBIN 3P heKT.
Mexanu3M aHTucTaTnueckoro nercteus. [IAB kak aHTHCTaTHKH.

10.ITenoo6pa3yromias criocooHocTh. Bunpl mieH. [TAB kak nmeHooOpa3zoBaTeiy.
11.Mexanusm wmotomero gaedcteus (MJl). Tpu cramguum MJI. Daktopsi,

BIIMSIIOIIME HA mipouiecc M/I.

12. MeToibl i3MepeHus MOBEPXHOCTHOTO HATSHKEHUS M IX OCOOCHHOCTH.
Oddext PeOunnepa.

13. AacopO1iusi B BOAHBIX pacTBOpPaxX MOBEPXHOCTHO-aKTHUBHBIX BELIECTB.
14. Ancop6uuu [TAB u3 pacTBOpoB Ha TBEPAOM aJICOPOCHTE.

15. Onpenenenue nmapaMmeTpoB aICOPOIIMOHHOTO CIIOSI.

16. UccnenoBanue mutnienoo0pazoBanust B pacTtBopax [TAB.

17. Comobummsupyroniee aeiicteue [TAB B amynbcusx.



18. O6pamenue da3z. Teopust MUKPOIMYITBCHUH.
19. Motoliiee ieiicTBUE MOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
20. buopaznoraeMble NOBEPXHOCTHO-aKTHUBHBIE BEILIECTBA.

Tembl pepeparTon

AncopO1st MOBEpXHOCTHO-aKTUBHBIX BEIIECTB HA MEX(a3HBIX IPaHHIIAX.
. Ananuz ancopOuUU MOBEPXHOCTHO-AKTUBHBIX BEILIECTB HA OCHOBE ypaBHEHMSI
Jlenrmropa.

3. TloBepXHOCTHO-aKTHUBHBIE BEUIECTBA C HEOOBIYHOM CTPYKTYpOH: IHUMEpHBIC
ITAB.

4. JlepMatosioruyeckoe M OaKTepUIUIHOE JICHCTBHE MOBEPXHOCTHO-AKTHUBHBIX
BEILIECTB.

5. Bo3aeiicTBHE MOBEPXHOCTHO-AKTUBHBIX BEUIECTB HA OKPYKAIOIIYIO CPEAY.

6. ComobOunuzanust THAPOPOOHBIX BEIIECTB B MUIIEITIAX MTOBEPXHOCTHO-aKTHBHBIX

BEILIECTB.

7. ITon6op MOBEPXHOCTHO-AKTUBHBIX BEIIECTB JIJIsl CTA0OUIITU3aIluU AMYJIbCUH.

8. [lenHooOpa3zoBaHue B paCTBOpPaX MOBEPXHOCTHO-AKTUBHBIX BEIIECTB.

9. [loBepXHOCTHO-aKTUBHBIE BELIECTBA B PEAKLIMIX MULIEIIPHOTO KaTaau3a.

10.IloBepXHOCTHO-aKTUBHBIE BEIECTBA B MTPOOJIEME NOBBIILIEHU HEPTEOTIAUH.

o =

VII. MaTepuajibHO-TeXHUYECKOe oOecneuyeHne 00pa3oBaTejibHOIO Mpoiecca
10 JUCHHILIAHE:

VYuebnas nmaGopaTopusi, ayAUTOpPUsI C TEPEHOCHOM MYJIbTUMEIMMHOW YCTaHOBKOM,
JIEKIIUOHHAS ayAUTOPUSL.

1. (aym. 411)

Cronbl, cTynbsi, Jocka ydeHuueckas Becwl nmabopatopubie BJI-120 ¢ rupeit
kamOpoBoyHoit 100TE2

Becsl nabopatopusie BJITO-1100r ¢ rupeit kanubpoBouHoi 1kr F1

Jlocka kimaccHast 6ombIas

JlaGopatopus noaroTOBUTEIbHAS

['openka (M082-06990)

Cnuproska CJI ¢ meTamumaeckon onpaBoi

Cymmnka ais NUneToK

[Ixad BBITSXKHOM

[xad cymmabHbIH

VIII. CBenenusi 00 00HOBJIEHUM padoyeil MPOrpaMMbl I CHMILIAHBI

Ner.m. OOGHOBIIEHHBII Onucanve BHECEHHBIX PexBu3uTHI TOKYMEHTA,
paszzaen paboyeit U3MEHEHUN YTBEPAUBIIETO
MpOrpaMMBbl U3MEHEHUS
JACIUTUIMHBI
1. Paznen V. YueGHo- Jlo6aBnens! HOBbIe ocoOusi B | [IpoTokorn Nell ot
METOANYECKOE U OCHOBHOM criucok sureparypsl | 28.04.21r. 3acenanus
UH(POPMALINOHHOE YUEHOI'O COBETa XMMHKO-




obecrieuenue
JIUCLIUIUIHHBI

TEXHOJIOTUIECKOTO
(dhakynpTera




