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1. HEJIA 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

1.1. HeassMmu ocBoeHMss JUCHMILIMHBI «IlOBEepXHOCTHO-aKTHBHBIE BelleCTBa»
SBIISIOTCS: (POPMHUPOBAHKE COBPEMEHHBIX MPEACTABICHUHN O (PyHIaMEHTAIbHBIX JTOCTHKECHUSAX B
U3y4eHUH (U3NKO-XMMHUYECKHX CBOMCTB NOBEPXHOCTHO-aKTUBHBIX BEILIECTB, UX BIMSHUU Ha
DKOJIOTHYECKUE CUCTEMBI.

1.2. 3amaum ocBOeHMS JUCHUILUIMHBI: TPUOOPETCHHWE HABBIKOB  PEUICHUS
KOHKPETHBIX (U3UKO-XMMHUYECKHUX 3a]a4: KAaueCTBEHHOE M KOJMYECTBEHHOE OIpeJielIeHHe
MOBEPXHOCTHO-aKTHBHBIX ~ BEIIECTB, HCCIEAOBAHHE  MPOIECCOB  MHIICIUIO00pA30BAHUS;
OBJIaJICHUE CTYyJEHTAMH HAaBbIKAMH M YMEHHUSMHU PabOThl C Pa3TUYHBIMH H3MEPUTEIbHBIMU
npubopaMd M HAy4YHbIM OOOpYJOBAaHHEM, C COBPEMEHHOW BBIYUCIUTEIBHON TEXHUKOM;
MOCTAaHOBKOM M TPOBEACHHEM XHMHUYECKOTO SKCIIEPUMEHTa, MaTeMaTHyecKoil 00paboTkoit
pe3yIbTaTOB HAOIIOJCHUN M TEOPETHUECKON TPAKTOBKOM OTIBITHBIX JaHHBIX.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

2.1. Yueonas mucuuniumHa «IIAB» oTrHocuTesi K (paKyJIbTaTUBHBIM AWCIHILTAHAM
@.05.

Juciurminza BerpauBaetcs B crpykTypy OIIOIN (byHmnameHTabHbIC AUCIMILIMHBL XU-
MUU: HEOPraHWYECKas XUMUS, aHAINTUYECKas XUMHUSA, OpraHUYeCcKas XUMUS, BBICOKOMOJIEKY-
JSIPHBIC COCNMHEHMS, XUMHUYECKasi TEXHOJOTHS, (U3NYeCKue U (PU3HKO-XMMHUYECKHE METOJIBI
UCCIICIOBaHMs B XMMMH, KBAHTOBas MEXaHUKA M KBAaHTOBAas XUMHUs, KOJUIOMIHAS XUMMUs, yueo-
Has npaktuka, HUP, npousBoacTBeHHas (TEXHOJOrMYEcKas) MpPaKTHKa) KaK C TOUYKU 3pEHUs
IIPEEMCTBEHHOCTHU COZEP KaHUsA, TaK U C TOUKH 3PEHUs] HEIPEPBIBHOCTU Ipolecca popMHUpOoBa-
HUS KOMIIETEHLIUH BBITYCKHUKA.

«BxoaHble» 3HaHMS K JUCLUIUIMHE: OCHOBHBIE IIOHATHS U 3aKOHBI HEOPTaHUYECKON U Op-
FaHUYECKOM XMMHUHU, KaYECTBEHHbIE U KOJMYECTBEHHbIE METO/IbI OIIPE/IETICHUS BEIIECTB, (PU3UKO-
XUMHUYECKHE TEOPHH U 3aKOHBI; YMEHUS U OMBIT 1EATEIbHOCTH 00YJarOLEerocs: npaBuia padoThl
B XHMHYECKOM sabopaTopuu (IpaBujia TEXHUKU O€30MacHOCTH, oOpallleHue ¢ XUMUYECKUMH
BELIECTBAMM, ITPaBWJIa B3BEIIMBAHMS M T.I.), HOATOTOBKA XMMHUYECKOH IOCYABl U PEAaKTHUBOB,
YMEHHMSI IPOBOAUTH (PU3HUECKUE, XUMUYECKHE U (PU3UKO-XUMUYECKUE UCCIIeI0BaHUS Ha 000py-
JoBaHUM (paboTaTh Ha HOHOMEpPAX, pedpakToMeTpax, CreKTpooTOMETpax, NOIIPUMETPE, MPO-
BOJUTH TUTPUMETPUUECKHE U3MEPEHMUSI); TPOBOJUTH AaHAIUTUYECKYIO 00pabOTKy SMIUPUUECKUX
JAaHHBIX.

2.2. Jlnsa u3ydyeHUs JTAHHOH y4eOHOIU JUCUMIIMHBI HEOOXOAUMBI CJIeAYIOlHe 3HA-
HHSl, yMEHHsI, HABBIKH, ()OPMHUPYeEMbIe NPeIecTBYIOIMMMHU YUeOHBIMH TMCUMIIHHAMM:

- «AHanUTUYECKas XUMHUS»

3HaHUS: COBPEMEHHBIE METO/bl KaYECTBEHHOTO M KOJMYECTBEHHOTO OMPEACIICHUS XHUMHU-
YeCKUX BEIIECTB B BO3/AYyX€, BOAHBIX 00OBEKTAX U MOYBE;

YMeHus: MPUMEHSTh MOJYyYEeHHBIE 3HAHUS B MPAKTHUYECKON paboTe, HaMpaBIIEHHON Ha pe-
[IEHHE KOHKPETHOH 3a/lau¥l IPU KOHTPOJIE COACPKAHMS BPEIHBIX BEIIECTB B 00BEKTaX OKpYKa-
fotel cpepl (BO3ayX, BOJA, MOYBA);

HaBpiku: BnageTr METOaMM aHaJIU3a BEUIECTB 3arps3HSIONIMX BO3YyX, BOAY, MTOYBY; Ma-
TeMaTU4eCKOW 00pabOTKON SMIHMPHUYECKUX MAHHBIX IO H3YYCHHIO COPOIMOHHBIX IPOIECCOB
(M30TEepMBI COPOIINH, HHTETPAIbHBIE KHHETHUECKHUE KPUBKIE).

- «kKBaHTOBAsT XUMUS»

3HaHUsA: ANEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE aTOMOB M MOJIEKYJ M B3aWMOCBSI3U
CTPOCHHUSI MOJIEKYJT C (PU3UIECKUMHU, PU3UKO-XUMUUECKIMHU CBOMCTBaMH, a TaKKe ¢ OHoJIornye-
CKOM aKTUBHOCTBIO MOJIEKYJT;



YMeHus: BBIOUpaTh METO/ pacyera sl KOHKPETHOM XUMHUYECKON 3a/1auu;

HaBpiku: B1aseTs HaBbIKaMH BBIYMCIICHUS DJIEKTPOHHOIO CTPOCHUS M SHEPTUU MOJICKYJIBL;

- «Heoprannueckass Xumusi»

3HaHus: 001IMe 3aKOHOMEPHOCTH MIPOTEKAHHsI XUMUYECKUX PEeakLUii B pacTBOpax M TBep-
noM (a3e, OCHOBBI XMMUYECKON TEPMOAMHAMUKN M KUHETHUKHY;

VYMeHus: IPUMEHATh TEOPETUUECKUE 3HAHMS O CTPOCHMM, U3MEHEHUH COCTaBA U PEaKLU-
OHHOM CIIOCOOHOCTH pearupyroInux BEUIeCTB;

HaBbiku: Bi1aieTh HaBBIKAMU XMMHYECKOI'O SKCIIEPUMEHTA C YYE€TOM INpaBHJI TEXHUKU Oe3-
OTAaCHOCTH TPH UCIOJIb30BAaHUM XMMHUYECKHX PEaKTHUBOB, aHAJH3a PEe3yJIbTaTOB OMBITOB U (op-
MYJIMPOBaHUS OOOCHOBAHHBIX BBIBOJIOB

2.3. locaenywmme ydyeOHbIe TUMCHUIIMHBI (MOXYJIH) U (MJIM) MPAKTHKH, JJIs1 KOTO-
PbIX HEOOXOAMMBbI 3HAHUSI, YMEHUS], HABbIKH, (JOpMUpPYeMble TAHHOH Y4eOHOH TMCUMILIH-
HOM:
- IPOU3BOJICTBEHHAS (MIPEAUIIIIOMHAs) IPAKTHKA.

3. INIAHUPYEMBIE PE3YJIbTATbBI OBYYEHHWS 1O JUCHUIIJIMHE (MOAYJIIO)

[Iporiecc ocBOeHUsI AUCIUIUIMHBI HANpPaBJICH HA (OPMHUPOBAHUE DJIEMEHTOB CJIEAYIOIIHNX
komrereHuuii B coorsercTBur ¢ ®I'OC BO u OIIOII BO no nanHoMy HarnpaBi€HUIO OATOTOB-

KH:

B) [IK-1. CniocoGeH npoBoauTh cO0Op, aHanu3 1 00paboTKy HHGOpMaIMK, HEOOXOAUMOMN st

peleHus 3a/1a4 XUMHYECKON HAIpaBIeHHOCTH, TOCTABICHHBIX CIIEIIHATUCTOM 00Jiee BEICOKOM
KBATH(DUKALIHH.
Ta6auna 1 - JlekoMno3uuus pe3yabTaToB 00y4eHHs

Kon u [Tnanupyemsbie pe3ynbTaThl 00yUeHHS 0 AUCHUITIIHE
HaWMEHO- 3Huarts (1) Vmerts (2) Brianers (3)
BaHHC
KOMIICTCH-
AR50
IIK-1 - | UTIK-1.1.1 Orgenbusie | UI1K-1.2.1 T'oroBurs snemen- | UI1K-1.3.1 Merona-
CriocobeH | ctaiui  HMCCIIEOBAaHUS | THl JOKYMEHTAIlMH, MPOEKTHI | MH KOJIMYECTBEHHO-
POBO- ITAB mpu Hamuuuu 00- | JIAHOB W NHPOTpaMM OTJEINb- | IO U KAYeCTBEHHOI'O
JUTb mero niaada HUP; HbIX TanoB HHUP; anaym3za ITAB 3a-
coop, NIIK-1.1.2 CoBpemen- | MIIK-1.2.2 BpiOupaTh TeXHHU- | TPS3HSAIOMINX BO3-
aHaJM3 ¥ | HbIE METOJBI OIpeNeNe- | YeCKUe CpEeACTBa W METOMBI | IyX, BOAY, IIOYBY;
ob0pabor- | Hus IIAB B Bo3ayxe, | ucnbitanuii (u3 Habopa ume- | MIIK-1.3.2 Merona-
Ky WH- | BOJHBIX OOBEKTaxX M MOY- | IOIIUXCS) IS pEHICHUS T0- | MU PErHCTpalud U
dopma- BE; cTaBlIeHHbIX 3a1a4 HUP; 00paboTKU  pe3yib-
mnu, He- | UTIK-1.1.3 Mecro mo- | UTIK-1.2.3. T'oTOBHUTE O0BEKTHI | TATOB aHAIM3a C HC-
00X0aM- | BEpXHOCTHO-aKTHUBHBIX UCCIICIOBaHM. MOJIb30BaHUEM  CO-
MoW s | BemiecTB B pany apyrux | MIIK-1.2.4.  AHanu3upoBath | BpeMEHHOTO  TIPO-
pELIeHHUs] | €CTECTBEHHBIX  JUCIU- | KOHKPETHBIE ¢u3uKo- | rpaMMHOTO Obecrie-
3ajad XW- | IUIMH, €€ 3HauYeHWe B | XMMUYECKHX 3aaud: Kade- | YeHHS.
MHUYECKOW | )KH3HH  COBPEMEHHOTO | CTBEHHOE W KOJMYECTBEHHOE
Harpas- obmectBa.  CoBpeMeH- | onpeelieHHe IOBEPXHOCTHO-
JICHHOCTH, | HBIE TIPEJICTABICHUH O | aKTUBHBIX BEIECTB, HCCIENO-
MOCTaB- (GbyHIaMEHTAIBHBIX ~ J10- | BAHUE MPOIECCOB MHUIIEIIO00-
JICHHBIX CTIDKCHHSIX B W3YUSHHH | pa30BAHUS; oTpeneieHne
crenua- CTPOEHHUS M COCTOSIHHA | KJlacca MIOBEPXHOCTHO-
JMCTOM MOBEPXHOCTHO-aKTUBHBIX | aKTHBHBIX BEIIECTBA, KPUTHYEC-
Oosiee BbI- | BELIECTB, ($U3MKO- | CKOM KOHIIEHTPALUU MUIIEILIO-
COKOM XUMHUYECKUX  CBOMCTB, | 00pa3oBaHMs pa3jiMYHbIMH Me-




KBaJ'II/I(i)I/I- MCTOOOB ONPEACICHUA U | TOOAAMU, IOBEPXHOCTHOT'O

Kaluu. CHHTC3a TOBCPXHOCTHO- | HATAKCHHUC pacTBOpPOB Io-
AKTUBHBIX BC€HICCTB, 00- BEPXHOCTHO-aKTHUBHBIX BEC-
JIACTAX IMPUMCHCHMU. mICCTB.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI
O6bem nucuummsbl «ITAB» coctaiser 1 3au€tHyro equHMIly, B TOM 4yKcie 15 yacoB, BbI-
JIeJICHHBIX Ha KOHTAKTHYIO paboTy oOydaroluxcs ¢ npenojgasareneM (M3 HuX 15 yacos - mpak-

TUYEeCKUe padoThl), M 21 yaca Ha caMOCTOSATENBHYIO PabOTy 00yJarOIIUXCS.

Tabauua 2 - CTpyKTypa u coiepkaHue QU CHUIITHHbI

KonTakTtHas CamocrT. ®dopma TEeKyIero KoH-
Panen, Tema TuCIMIIITMHBI o pabota pabota TPOJIS yCIIEBAEMOCTH,
5 (B wacax) dhopma mpoMeKyTOUHOM
2 aTTecTaluu
3 (no cemecmpam)
J |II3 | JIP |[KP | CP
Pazoen 1. Obuwue ceeoe-
Hus o IIAB. Knaccugu-
kayus IIAB. Oonacmu
npumenenusn INAB. .
Tema 1.1. Kamuonnvie ..yCTHHH onpoec,
1I4AB 0,5 1 Otuér 1o naboparopHoit
Tema 1.2. Heuonozennvie 8 0,5 1 Pemeii?eozzﬂ(_;TH%-
[IAB (nI1AB) CKUX 3a/1a4
Tema 1.3. Am¢pomephvie 0,5 1
1IAB (AmIIAB)
Tema 1.4. Anuonoaxmuse- 0,5 1
note [1AB (AIIAB)
Paszoen 2. Cunme3s IIAB.
Tema 2.1. Anuonnvie [1AB 0,5 1
Tema 2.2. Heuonocennvle 0,5 1 YcTHBIH onpoc,
TIAB 8 Otuér no maboparopHOit
Tema 2.3. Kamuonnvie 0,5 1 pabore Ne2
1IAB
Tema 2.4. Amghomepnvie 05 1
1IAB '
Paszoen 3. Ilogepxnocm-
HO-AKMUGHble 6euiecmeda
u npoonemvl ananumuye- .
ckout xumuu. Memoowt __YCTHI’IH ompoc, .
onpeoenenus IIAB Otuér no naboparopHoit
Tema 3.1. Honnwvie acco- 8 0,5 1 pabore Ne3
yuamot [1AB Tecr Nel
Tema 3.2. Tpexxomno-
HEeHmHbvle CoOeOuHeHUs. 0,5 1
1IAB




Tema 3.3. CospemeHnHvle
Memoowl onpeoenerus 1 1
cunmemuyeckux [IAB
Paszoen 4. 'uecuenuueckue
XapaKmepucmuku no-
6E€PXHOCHIHO-AKMUBHBIX
sewecmes YceTHBIN onpoc,
OTtuét mo nabopaTopHOit
Tema 4.1. Toxcuunocms |8 1 1 pabore Ned
TIAB Pewenne ananutuye-
Tema 4.2. Bauanue [IAB CKHX 3a/1ad
HA OpeaHu3M 4Yenogexka u 1 1
Ha 00veKmvl OKpyHCalo-
weti cpeovl
Pazoen 5. Cmpoenue mu-
yean I1AB. YcTHBIN onpoc,
Tema 5.1. JugunvHoe 1 1 Otuér no naboparopHoit
cmpoenue monexyn [IAB 8 pabote No5
Tema 5.2. Kpumuueckas Pemenue
KOHYeHmpayus.  Muyeano- 1 1 AQHATUTUICCKUX 3a]1a9
oopaszosanus (KKM)
Paszoen 6. Ilosepxnocm-
Hble A61eHUAL.
Tema 6.1. Ilosepxnocm- 1 V CTHEL OIDOC
Hble A6NIeHUs. U NPUYUHBL 1 0T8T 110 Jla60p§TopH0171
UX B03HUKHOBEHUS
8 pabote Ne6
Tema 6.2. IlosepxrHocmuoe 1 2 Pl THHrOBas
HamsxiceHue
Tema 6.3. Memoowr usme- P Nl
peHus  N0BEPXHOCMHO20 3 3
HAMANCCHUS
UTOT'O | 3¢ 15 21 3AYET

Ilpumeuanue: JI — nexuus; [13 — npakTuueckoe 3ansTHe, cemunap; JIP — naboparopHast
pabora; KP — xypcoBas pabota; CP — camoctosaTenbHas padora.

Tabauua 3 - MaTpuua cooTHeceHHsI TeM/Pa3/ie/IoB y4eOHOi U CIUNIHHbI

U GOpMHPYEMBIX KOMIIETCHUHH

Paﬂe)‘[ JUCHUILINHBI Kon-Bo yacoB KOI[ KOMIIETEHIIUU 00111ee KOJIMYECTBO KOMIIE-
TEeHIMI
TIK-1
Oo6mue ceeaenus o ITAB. Knaccu- 6 + 1
¢duxanms [TAB. Obnactu npumMeHe-
mus [TAB.
Cunres ITAB. 6 + 1
[ToBepXHOCTHO-aKTUBHBIC BEIIECTBA 5 + 1
¥ TIPO0JIEMBI aHATTUTHYECKON XH-
mud. Metonel onpenenenus [1AB
I'urnennyeckne XapakTepUCTHKU 4 + 1




MTOBEPXHOCTHO-aKTUBHBIX BEIIECCTB

Crpoenne muremt [TAB. 4 + 1
IloBepXHOCTHBIE SIBIECHUSI. 11 + 1
Hroro 36 1

Kparkoe cogep:xanue y4eOHOW TUCHUATIIAHBI

Pasznea |. O6uue ceenenus o ITAB.
Knaccupurkanus ITAB. Ilpumenenue ITAB

Hudunsnoe crpoenne [TAB. Tlonstue o runpodunsHo-munoduiasHoM Oanance. [loBepx-
HOCTHas aKTUBHOCTb, MOBEPXHOCTHOE HAaTsKeHUEe. VICTMHHO pacTBOpUMBbIE (MOJEKYISIPHO-
JaucrieprupoBannbie) U koyutonaabie [IAB. Motomiee neticteue [TAB.

Tema 1.1. Kamuonnvie IIAB

Azorconepxkaniue KITAB: conu aMiuHOB, MOHO- U OMCYETBEPTHUYHBIE aMMOHHEBBIE OCHO-
BaHUS C AIKWJIBLHBIMH METSIMHA aTi()aTUICCKON H apOMATUICCKOW CTPYKTYpP, YCTBEPTUIHBIC aM-
MOHHEBBIE OCHOBAHHS C Pa3IWYHBIMU (YHKIIMOHAJIBHBIMU TPYIIaMu B ruApodoOHON Lemnu.
MoHO u OHMCYETBEPTUYHBIE AMMOHHMEBBIC OCHOBAHHS C aTOMOM a30Ta B T'eTEPOIUKINICCKOM
koJibiie. [Tomumepnnie KITAB.

Tema 1.2. Heuonozennwie INAB (HIIAB)

CnupTsl — npefeNnbHbIE U HENpeeNbHbIe, IepBUYHbIC, BTOpUYHbIE, ITuKIn4eckue. Kap-
OOHOBBIE KUCIOTHI. AJIKHI(EHOIBI U aTKIITHAPTONBI. AMHHBI, aMUbI, UMUIa30JIMHBL. MepKan-
TaHbl U cyiabhamuabl. [TonuMepsl: 3TUICH- U TPONMICHIVIMKOIH, ATKUIAIETHITIINKOIN. D(UpPbI
docdopHOii KUCTOTHI, 3puphl IeHTa3pUTpUTa. [IPOTYKTHI KOHICHCAIIUYU TIIFOKO3UIOB C KUPHBI-
MU CIOHPTaMU, KapOOHOBBIMH KUCJIOTaMH U OKCUIOM dTHieHa. Kpemuuiioprannueckue [TAB.

Tema 1.3. Amgpomepnwvie INAB (AmIIAB)

ANKnIaMIHOKapOOHOBBIE KUCIOTH. AJNKWIOeTanHbl. [IpoW3BOIHBIC aTKMIAMUIA30IIH-
HOB. AJKUJIAMHUHOAIKAHCYIb(GOHBI, alKuiIaMUHOATKaHCYIb(daTel. CrocoObl MmonxydeHus Am-
ITAB.

Tema 1.4. Anuonoaxmuenwie INAB (AIIAB)

[TpounzBoaHbIE KAPOOHOBBIX KUCIOT — MbUTA. [IepBUYHBIE U BTOPUYHBIC ANKUIICYIb(DATHI,
ANKWIQEHWIITUICYTb(MATHI, aTKUIIUKIOTEKCUICYIb(PaThl. ANKWI WU alKUIApUICYIh(OHATHI
CIIOKHBIX 3(PUPOB MOHO- U JAUKAPOOHOBBIX KUCIOT, oJepuHCYIbPoHATHI. Cyiab(ho3TOKCUIATHI
CIIUPTOB, KAPOOKCHITOKCUIIATHI KapOOHOBBIX KUCJIOT, CONU CYNb(aToB HEMpeneabHbIX KHUCIOT.
Azorconepxaue AITAB: amupocynbdoHaTel, aMuibl Cyab(OKapOOHOBBIX KHUCIOT, aMHJIO-
cynbatel, aMmugokapOookcunarel. Conu nepPToprupoBaHHBIX KapOOHOBBIX KUCIOT, ephTopupo-
BaHHBIX CyJb(oareraToB, MOHO- U AuankuidocharoB u dhochonaToB. XapakTEPUCTHUKU, OTPeE-
nensomue npuMmenenrne [IAB: moBepXHOCTHas aKTUBHOCTB, CTPYKTYpa aJCOPOIIMOHHBIX CIOEB
1 00beMHBIE CBONCTBA PACTBOPOB.

Pazgea Il. Cunres ITAB

Tema 2.1. Anuonnwie IIAB

ITonydenune coneil BBICIINX KUPHBIX KUCIOT. OMbUIEHHE KUPOB. OCHOBHBIE CTAUU MeE-
TOJ1a MOJIy4YEHHUsI MbLJIa: TIOCTIEI0BATENbHOE IPOBEACHUE OMBIIICHHS, BhICATMBAaHUE, IUTH(POBaHNE
MbLJIa U IOBEJIEHHE ero 710 ToBapHOU (hopMbl. CHHTE3 KapOOHOBBIX KUCIOT. [lomyuenue HaTpue-
BbIX MbUI U3 cuHTeTu4eckuX *KUpHbIX KucaoT (CXKK).Conu cynbho3gpupoB NepBUUHBIX CIUPTOB
(mepBuuHble ankmwicyabdarsl). Coau cynb(hodpupoB BTOPUUYHBIX CIHUPTOB (BTOPHUYHBIE ATKUII-
cynbdartsl). AnkunapwicyinbhoHaTel. ATKWICYIbPOHATHL. A3oTcoaepxkainiue annonasie [1AB.

Tema 2.2. Heuonozennwvie IIAB OxcudTunupoBaHHble cOUPTHL. OKCHUATUIMPOBAHUE
cnupToB. OKCUATUINPOBAHHBIE ATKUIPEHOIbI. AJIKMIaAMUHBI.



Tema 2.3. Kamuonnwvie I1AB

Cunte3 KITAB u3 nepBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB. OCHOBHOMI Mpolecc
CUHTE3a YeTBEPTHYHBIX COJICH aMMOHUEBBIX OCHOBAHUH — KBATCPHU3AIIUA.

Tema 2.4. Amgpomepnwvie ILAB

AJNKUIaMUHOKapOOHOBBIE KHCIOTHl. AHMOHHO OpHEHTHpOBaHHBIE amdonuTHbie [TAB.
Cunres N-(cynbdoankur)aMrUHOAIIETaTOB ROOCCH,;NHCH,CH,S505Na. [Tomyuenue
HaTPUEBOUH coJIn nuankui-N- (2-cynbhoaTin) aMUHOAMAIIETaTOB
(ROOCCH,),NCH,CH,SO3Na. ITomydyenune cOiaM  alKHIAMHHO-N-ITOJHUITHIEHTIHKOIEBBIX
apupoB N-srancynbdokucnorsl. [lomyuenue HarpueBoit conu auddupo N-cymbdoareTni-
STUJICHIUAMUHINYKCYCHON KUCIOTHI.

Pa3nea |11, IloBepXHOCTHO-aKTHBHBIE BellleCTBA M MP00OJIeMbl
aHaJauTH4eckoii xumuu. Meroabl onpenenenus IIAB

Tema 3.1. Honnwte accouuameot INAB
Honnsie accounatsl, oopasyemsie IIAB ¢ pa3nuyHbIMH OPraHUYeCKUMHU COCTUHEHUSMU.
Honnble accoruaThl, 00pa3yeMble aHUOHHBIMH KpacUTEIsIMU Wi aHuoHHbIMU [IAB ¢ opranu-
YECKUMU COEIUHEHUSIMH, COAEpKAIMMU KAaTHUOHbI (AMUHOIJIMKO3U/IHbIE aHTUOMOTUKHU, a30TCO-
Jep KalIuii TeTePOLMKIIbI, TETPALMKINHBI, aHTPALUKIUHGI U Ap.). oHHBIE accoruaTsl, 00pasy-
emble KITAB ¢ opranndeckumu Cyiab(pOKHCIOTaMH, COJIIMU KapOOHOBBIX KUCIIOT, C aHHOHHBIMHA
ITAB. ChekTpanbHble XapaKTEpUCTUKH AaHUOHHBIX KPAcCUTENE M MX HMOHHBIX acCOLMATOB C
KITIAB.
Tema 3.2. Tpexxomnonenmmuuwte coeounenusn INAB
TpexkomnoHeHTHbIE coennHeHNs KITAB, aHHOHHBIX OPraHUYECKUX aHAJIUTUYECKUX pea-
TEHTOB M HOHOB METAIOB. TpPEXKOMIIOHEHTHBIE COEIMHEHHUS KCHJIEHOJIOBOIO OpPAHXKEBOTO,
Xpomazyposia-S, TUPOKAaTEXUHOBOTO (PHOJIETOBOIO, METHITUMOJIOBOTO CHHEIO M JIp. C COJSIMU
YETBEPTUYHBIX AMMOHMEBBIX OCHOBAHMI WJIM COJIAIMM LETWINUMPUAUHUS U HOHAMU PEIKO3e-
MEJIbHBIX DJIEMEHTOB, LUPKOHUS, OEpUIUTUs, ypaHa, KoOalbTa, HUKENs, MOJIMO/IEHA, BaHAIHA,
tutaHa. OmnpeneneHre MeTauioB (OTOMETPUYECKUM, SKCTPAKIHUOHHO-(DOTOMETPUUECKUM WU
COpOIIMOHHO- (POTOMETPUIECKUM METOAaMHU.
Tema 3.3. Cospemennvie memoowl onpedenenusn cunmemuueckux INAB
CoBpemennble Metoabl ompexaeneHus cunrerndeckux [IAB (CIIAB) B oObekTax
OKpyxaromen cpensl. OmnpeneneHune kaTHOHHBIX IIAB B BHAE HOHHBIX accoluaToB C
AQHUOHHBIMHM KPACHUTEISIMH 3KCTPAaKIMOHHO-(hoTOMeTprueckuM MeronoM. OmnpeneneHue
HITAB B Buae ux coeauHeHuil ¢ poaanugoMm koOanbTa. Ompenenenue AIIAB B Buge ux
MOHHBIX aCCOLIMATOB C KATHOHHBIMH KPACHUTEISIMHU.

Paznen IV. I'uruennyeckue XApPaKTEPUCTUKHU MOBEPXHOCTHO-AKTUBHLIX BEIIECTB

Tema 4.1. Toxcuunocmso IIAB

OcTpast TOKCUMYHOCTh JeTepreHToB. HOpMbI M 103b1 IPH pa3IMYHOM MOCTYIUIEHHH B Op-
TaHU3M KaTMOHHBIX, AHUOHHBIX, HEMOHOT'€HHBIX MOBEPXHOCTHO-AaKTUBHBIX BelIeCTB. buonoru-
yeckoe neiictBue [TAB npu nauTensHOM MOCTYIUIEHWHA B OPraHU3M >KMBOTHBIX. 3aBUCHUMOCTh
KOKHO-Pa3JIpa)KarolIero JEUCTBUS JAETEPIEHTOB OT XUMHYECKOIO CTPOCHHUS M TEXHOJIOTHH HX
npou3BoAcTBa. [IoporoBoil KOHUEHTpaLMEN pa3apaxkaromero AeicTeus paznuunbix [TAB. Jlei-
ctBue [IAB Ha opransl U CUCTEMBI OPraHOB.

Tema 4.2. Bhuanue IIAB na opzanuszm uenoseexka u Ha 00beKmul OKpyHcarouieii cpeosl

Anneprennoe nevicteue [TAB npu paznuyHbIX MyTSX NOCTYIUIEHUS B OpraHu3M. AJiep-
rudeckuii 3pPeKxT y KaTHOHHBIX U Yy HemoHOreHHbIX [IAB. IIpomexxyTouHoe noja0XeHne aHnOH-
HBIX JieTepreHToB. OTaalieHHble nocnencTBus Bo3aencTeus [1AB Ha opranusm kuBOTHBIX. Biu-



suue [1AB Ha opranusm uenoBeka. Biausuue cunrernueckux [TAB Ha cypdakTaHTHYIO cHCTEMY
JIETKHX.

Bo3mo)xHOE€ ~ HapylleHHE  I[OBEPXHOCTHO-aKTMBHBIMH  BELIECTBAMHU  JKOJIOTO-
TUTHEHNYECKOTO PAaBHOBECHS B YCIOBHUSAX KOMIUIEKCHOIO aHTPOIOTEHHOTO 3arpsi3HEHUS OKpY-
JKaKoIEH cpelpl. ' MrneHndeckoe 3Ha4eHHE MOBEPXHOCTHO-AKTUBHBIX BELIECTB B YCIOBUAX 3a-
IPA3HEHMS I0YBBI XMMUYECKUMHU COCIUHEHUSIMHU.

Pa3znen V. Ctpoenune muuest [TAB

Tema 5.1. /lugpunvnoe cmpoenue monexyn lIAB

JlupuinpHOE CTPOCHHE MOJIEKYJ TOBEPXHOCTHO-aKTHBHBIX BemlecTB. X crmocoOHOCTh
00pa30BBIBaTh accoOIMaThl KOJUIOMAHBIX PACTBOPOB U OOpaTHBIN Mpoliecc, MPU KOTOPOM TaKHe
KOJUTOHJIBI TIEPEXOAT B TUCIIEPCHOE COCTOSIHHE, 00pa3ysi MOJIEKYJSIpHBIE pacTBOPHI. DaKkToOpHI,
BIMSIOIIME HA JIaHHBIE IPOLIECCHI: U3MEHEHUE KOHLEHTPALUU BELIECTB B MOJEKYISPHOU WU
KOJUTOMIHOM (opMe, TeMIepaTypbl ¥ MOHHON CHIIBI pacTBopa. THIBI MUIEIII, UX CTPOCHHE,
dbopma. CiocoOHOCTh COIOO0IU3UPOBATD.

Tema 5.2. Kpumuueckasn konyenmpayus muyennooopaszoeanus (KKM)

Bnusinue konuentpanuu [IAB Ha cBolicTBa pactBopoB. CiocoObl ornpeneneHus: KpuTu-
YECKOW KOHIICHTPALUKA MUIIEIUT000pa3oBanusl. BiausHue IIMHBI YTIIE€BOIOPOIHOM 1IEMH MOJICKYJ
[TAB Ha TepmoauHaMUYecKHe MapaMeTphbl aAcopOLUy U MUIIEIUI000pa30BaHus B BOAHBIX pac-
TBOpax.

3aBHCUMOCTH CBOMCTB pacTBopoB [IAB, Hanpumep, ux aacopOLUMOHHAS CIOCOOHOCTD, a
TaK)Xe CIOCOOHOCTh 00Pa30BBIBATH MHIICIUIBI, OT YMCJIA METHUJICHOBBIX T'PYIII B yII€BOAOPOJI-
HoMt nenu 3tux [1AB, 3apsia u 0o6beMa MONSIPHBIX TPYII, a TAKKE OT HATMYKS U KOHIICHTPAIUH
Pa3JIMYHBIX 3JEKTPOJIMTOB B PACTBOPAX.

Pa3nen V. [loBepxHOCTHBIE SIBJICHUSI

Tema 6.1. Ilogepxnocmuvie A61€HUA U RPUYUHBL UX 603HUKHOGEHUS

Knaccugukanus noBepXHOCTHBIX sIBJI€HUH yepe3 oObennHeHHoe ypaBHeHue | u |l Hayan
TepMoAuHaMHKU. [IpupaiieHrne moBepXHOCTHOM 3HEPIUM B JIpyrve BHUbI 3Hepruu. I'eomeTrpu-
YEeCKHUE MapaMeTpbl MOBEPXHOCTH. [10BEpXHOCTHBIN c0M XKUAKOCTH U TBEpAoro tena. [losepx-
HOCTHas sHeprus ['ndoca.

Tema 6.2. Ilogepxnocmnoe namscenue

TepMonnHaMuyeckoe onpezeneHue MOBEPXHOCTHOTO HaTsbkeHus. dusnueckuil cMbica U
CHJIOBOE ompeneneHue. TepMoauHaMiKa MOBEPXHOCTHBIX ABJIEHUH. MeToabl ONMCaHus TEPMO-
JUHAMHUKU [TOBEPXHOCTHBIX SIBICHUH, UX JOCTOMHCTBA M HenocTarku. llomHas ynenbHast mo-
BEpXHOCTHast SHeprus. YpaBHeHue ['m60ca-I'enpmronbua. TemneparypHblii Ko3ppULIUEHT Mo-
BEPXHOCTHOI'O HaTsKeHMsI. TemrneparypHas 3aBUCUMOCTb [TOBEPXHOCTHOTO HaTskeHHs (C). 3a-
BHCUMOCTb DHEPIreTUYECKUX I1apaMETPOB MOBEPXHOCTU OT IMOJISIPHOCTH kuakocTeu. IIpasuio
[1.A. PeGunaepa nns pa3nuyHbIX KUAKOCTEH. BiusiHue mpupoabl rpaHUYaIiux ¢a3 Ha MoBepX-
HocTHOE HatskeHue. [IpaBuno I'H. AHTOHOBa.3aBMCUMOCTh IOBEPXHOCTHOI'O HATSXKEHUS pac-
TBOpAa OT HPHUPOJbI U KOHIIEHTPAI[MM PACTBOPEHHBIX BellecTB. M30TepMbl MOBEPXHOCTHOTO
HaTspkeHus (3 tuna). YpasHenne b.A. lumkosckoro (ITAB).

Tema 6.3. Memoowt usmepenus nogepxHoOCMHO20 HAMANCEHUA

Cratudeckue MeToAbl: MeTOl BUibrenbMu, METOT KaMIIIPHOTO MOAHATHS, METOJ JIEXKa-
yeil karuum. [lomycratnyeckue MeTobl: METO/I OTpPhIBA IJIACTUHKH, METOJ OTPbIBAa KOJbIla, Me-
TOJI B3BELIMBAHUS WIN cdeTa Kanenb. J[nHamuueckue metopl. CpaBHEHUS TPEX TUIIOB METO/OB.
CamMonpou3BoJIbHBIE IPOIIECCH] B TOBEPXHOCTHOM CIIOE.

5. METOAUYECKHUE YKA3AHUSA 11O HPEINIOJABAHUIO
N OCBOEHMIO JUCIUIIVIMHBI (MO Y JIS)



5.1. Yka3anus Aj1s npenojasareJieil 10 OPraHU3aluM M NPOBeJICHNI0 YUYeOHbIX 3aH-
THHA MO TUCHUIIJINHE

[IpenoaBaTens MTOMHKEH aKTUBHO HETIOCPEACTBEHHO y4acTBOBATh B YUE€OHOM IpoLecce U
NPOBOJUTH MOATOTOBKY K HeMy. HeoOXoIuMOCTh MOCTOSIHHOW MOJITOTOBKH K 3aHSTHSAM 00Y-
CJIOBJIEHA TOTPEOHOCTHIO OTPAXKATh COBPEMEHHBIE TTOAXO/IbI, B3TJIS/IbI, TaHHBIE IO TEMaM U pas3-
nenam. IIpoBojs MOATOTOBKY K y4eOHOMY IMPOIECCY HEOOXOAMMO U3ydaTh COBPEMEHHBIE METO-
JTUYECKHE PEKOMEH AN, PE3yabTaThl HAYYHBIX HCCIICIOBAHHM, HOBbIC TEXHOJIOTHH U T.A. [Ipu
peanu3alyy pa3IndHbIX BUJOB YUEOHOH paOOTHI MPEroaBaTellb JOJDKEH HCII0NIb30BaTh 00pa3o-
BaTEJIbHBIC TEXHOJIOTHU: CO3J]aHUE MHTEPAKTUBHBIX Mpe3eHTAIH, 00ydaromnme KOMIbIOTEPHBIE
MIpOrpamMMbl, TEXHOJOTUH Pa3BUTUS MbIIUICHHS (3P GEKTUBHASA JICKIUsA, TaOJHIBI, padoTa B
rpynnax u T.n1.)

[IpakTUdeckue 3aHATHS CIIOCOOCTBYIOT 3aKPEIUICHUIO 3HAHHWHA TOTYYCHHBIX CTYJACHTAMH B
X0JIe TEOPETUYECKOTO OOYUEHHUS M CaMOCTOSITeNbHOW paboThl, (POPMUPOBAHHIO KOMIETEHIIUH,
HaBBIKOB B IMOJIy4eHUH HH(DOpMAITHH, TPUOOPETEHHIO YMEHUH MIPOBECTH e¢ 00pabOTKY M aHAIIN3,
OBJIA/ICHUIO HABBIKAMH TUIAHUPOBAHMS, aHaIu3a U ynpasienus. OOmiee TpeboBaHHe IpU paspa-
0OTKE TEMAaTHKH TMPAKTHYECKUX 3aHATUH TAKOBO - 3TOT BHJ| AyJAUTOPHBIX 3aHATUH JIOJDKCH
HAyYUTh CTYACHTA NIPABWILHO OIECHUTH M MPEIBUJIETh PA3BUTHE CUTYaIlUH, YIPABIATH ee (op-
MHUpPOBAHHMEM, BIIQJICHUIO METOJaMH aHaiu3a. Ha 3aHATHSX MPOBOAUTCS OTpabOTKa MpaKTHYe-
CKHX YMEHHUH IOJ] KOHTPOJIEM IperoaBaTelisa. B KOHIE KaXKI0T0 MPaKTUISCKOTO 3aHSTHSI IIpe-
noJiaBateb IIaHUPYeT 6- 7 MUHYT Ui nojBeieHus utoros. OH oOpalaeT BHUMaHUE Ha TO, KaK
OCBOCH Y4eOHBIN MaTepuai Mo TeME B IEJIOM, aHATU3UPYET THUITMYHBIC OMTUOKH U HEOPAOOTKH
CTY/ICHTOB, aKIICHTHPYET MX BHUMAHUE Ha 3HAYMMOCTb TEMBI.

5.2. Yka3zanus 175 00y4ar0UUXcs M0 OCBOEHUIO TUCIHUTLIUHBI

[Ipucrynas k u3ydeHuro HoBoH yueOHOU quctuminHbl « [ IAB», cTyaeHThI 1OTKHBI 03HA-
KOMHTBCSL C y4eOHOU MporpamMmoii, yueOHOM, HAy9HOW W METOAWYECKOH JTUTEepaTypo, Moiy-
YUTh B OMOJIMOTEKE PEKOMEH/IOBaHHbIE yYEOHUKU M y4yeOHO-METOIUYECKUe M0coOUs, 3aBECTU
HOBYIO T€TPaJib 1Ji1 pabOThI C IEPBOMCTOYHUKAMHU.

I'oTOBsACH K yCTHOMY Ompocy, oOpamarbcs 3a METOAMYECKON MOMOIIbIO K Mpero/iaBaTe-
mto. CocTaBUTh IJIAH-KOHCIEKT CBOETrO BBICTYIUICHHUS. B Xo/e 3aHATHS BHUMATENbHO CIIyIIaTh
BBICTYIIJICHUS CBOMX OJHOKYPCHHUKOB. [Ipy He0OXOAMMOCTH 3ajjaBaTh UM YTOUHSIOIINE BOIPO-
cel. [IpyHMMaTh akTHUBHOE ydacTHe B OOCYKIEHUHM Y4eOHBIX BOIIPOCOB: BBICTYNATh C JOKJajaa-
MU, pedepaTamu, 0030paMu HAyYHBIX CTATeH, OTIENbHBIX MyOJIMKaLUK epUOIUUECKON mevary,
KacaroluXCcsl COJIEp KaHUsl TEMbl CEMUHAPCKOTO 3aHATHs. B X01e cBOEro BBICTYIUIEHHS UCIIOJIb-
30BaTh TEXHUYECKUE CPEJCTBAa 00ydeHus, 10cKy U Mmein. C 1enbio 6osee r1yOOKOro yCBOSHHMS
M3y4aeMOro MaTepuaa 3a/laBaTh BONPOCH Ipenoaasarento. [locne nmoaBeneHns UTOroB ycTpa-
HUTb HEIOCTATKH, OTMEUEHHBIE ITPETIOaBaTENIEM.

[Ipn nmonroroBke Kk 3adeTy (B KOHIE 8§ ceMecTpa) MOBTOPATH MPOMIEHHBIN MaTepuan B
CTPOTOM COOTBETCTBUHU C Y4eOHOH HpOrpaMMoil, MPUMEpPHBIM MEepeuHeM Y4eOHBIX BOIIPOCOB,
BBIHOCSAILIMXCS Ha 3a4eT U COJAEp)KallluXcsl B JaHHOW mporpamme. Mcnonb3oBaTh JuUTEpaTypy,
pPEKOMEHI0BaHHYIO npenojaBareneM. OOpaTuTh 0co00€ BHUMaHHE Ha TeMbl YU€OHBIX 3aHATHM,
IPOMYIIEHHBIX CTYJEHTOM IO pa3HbIM IpuunHaMm. IIpu HEoOX0oAMMOCTH OOpaTHUThCSA 3a KOH-
CyJbTallMEN U METOINYECKON ITOMOIIBIO K ITPENOAABATEIIO.

[Ipy mnOArOTOBKE K NPAKTHUECKUM 3aHATUSAM CTYACHTaM OTBOJUTCS BpeMs Ha
CaMOCTOSITENIbHYI0 paboTy, KOTOpas BKIIOYAET H3yu€HHE TEOPETHMUYECKOro Kypca IO TeMme
«ITAB», o3HakOoMJIeHHE C MaTepuaioM, H3JI0)KEHHBIM B Y4YEOHHMKAX W MHBIX MCTOYHHKAX
uH(pOpMalKK, BKIIOYasi IOUCKOBYIO paboTy B MHTepHETE. [1o1e3H0 HCT0/Ib30BaTh BUPTYAIbHYIO
SIIEKTPOHHYIO 00pa30BaTEIbHYIO Cpeay ACTpaxaHCKOrO roCcyIapCcTBEHHOro yHuBepcureta (LMS
Moodle «Dnexmponnoe obpazosanuey)), B KOTOpOi NEPUOIMYECKA OOHOBIISIETCS MH(POpMAIIHs O
TEKYIIMX 3aJJaHUsIX U MPUCYTCTBYET HEOOXOAUMBIN MaTeprall o Kypcy y4eOHOU JUCIUILIUHBL.



Tabauna 4 - Conep:xanue cCaMOCTOATENbHOH padoThI 00YYAKIIUXCS

Kon-Bo Dopwbi

Bonpocsl, BBIHOCUMBIE HAa CAMOCTOSITENILHOE U3yUCHHE qACOB paboThI
Pazoen 1. Oowue ceeoenusn o IIAB. Knaccugukauusa IIAB. Oo6- 4 Otyet no 1a6o-
aacmu npumenenusn I1AB. paTopHbIM pa-
Mono u OucYeTBepTUUHbIE AMMOHUEBBIE OCHOBAHUS C aTOMOM 6oram.
a3oTa B rerepouukinueckom koiublie. [lomumepnsie KITAB. Omnpoc.
[TonuMepsl: ATHIIEH- U IPONUICHTITUKOIIHN, AJIKHJIAETHITIMKOIIH. Pemenue ana-
Ddupsr pochopHOt KUCTOTHI, FPUPHI TEHTAIPUTPHTA. JTUTUYECKUX
[IpoayKThl KOHACHCALIMHU TIIOKO3HUIOB C )KUPHBIMU CIIUPTaMHU, 3a1a4y
KapOOHOBBIMM KHCJIOTAMU U OKCHJIOM 3TUjeHa. KpemHuiiopranu-
yeckue [TAB.
AJNKHIIaMIHOAIKAHCYIIb(OHBI, AJIKMIIAMUHOATIKAHCYIb(aTHI.
Crnioco6s1 mosryuenust AMITAB.
Pazoen 2. Cunmes I1AB. 4 Ortuer no nabo-
Cunres [TAB: Conu nepdTopupoBaHHBIX KAPOOHOBBIX KUCIOT, paTOpHBIM pa-
nepTopupoBaHHBIX CYITb(OANETATOB, MOHO- U 6oram.
muankuidocdatos u pochonaroB. XapakTepUCTUKH, Ormpoc
onpenenstomue npumenenue [1AB: moBepxHOCTHAsI aKTHBHOCT®,
CTPYKTypa aIcOpOIIMOHHBIX CJI0EB U 00BEMHBIE CBOMCTBA
pactBopoB. Conu cyiab(o3(upoB BTOPHYHBIX CITUPTOB
(BTOpHYHBIE aNKUICYIbGAThl). ATKUIAPUICYTH(OHATHI.
AnxuncynbpoHaThel. A3oTconepxaiiie annoHHbie [TAB.
OxcudTunupoBaHHble ankuidenonsl. Ankunamunsl.llomyyenue
HaTpueBoi conu nudhupoB N-cynbdoareTn-
STHJICHIUAMUHINYKCYCHON KHCIIOTHI.
Paszoen 3. Ilosepxnocmmuo-akmugHble euyecmea u nPoodIemol 3 Otuer no 1a60-
ananumuyuecxkoi xumuu. Memoowt onpeoenenusn IIAB paTopHbBIM pa-
TpexkomnoHneHTHbIE coennHeHMs KIIAB, aHMOHHBIX opraHude- 6oTam.
CKHMX aHAJUTHUYECKUX PEareéHTOB U MOHOB METAJUIOB. Tpexkommo- Omnpoc.
HEHTHBIE COEJMHEHHUS KCHIIEHOJIOBOTO OpPaHX EBOr0, XPOMa3ypo- Pemenue ana-
na-S, MUPOKATEXUHOBOTO (PHOJIIETOBOTO, METHITUMOJIIOBOTO CHHE- JUTUYECKOH 3a-
ro U JIp. C COJISIMH YETBEPTHUUHBIX aMMOHHUEBBIX OCHOBAaHUN WIIH JTa4H.
COJIAMM LIETWINHUPUIUHUS U MOHAMH PEIKO3EMENbHBIX AJIEMEH- [ToaroroBka k
TOB, LIUPKOHMUSI, OEpHILINS, ypaHa, KOOalbTa, HUKENS, MOJIMO/IEHa, TECTUPOBAHUIO
BaHaJMs, TUTAHA.
Omnpenenenne MeTaIOB  (POTOMETPUYECKUM, SKCTPAKLIMOHHO-
(hOTOMETPUYECKUM WM COPOIMOHHO- (POTOMETPUUYECKHUM METO-
JTAMH.
Pazoen 4. I'nzuenuueckue xapaxmepucmuxku no6epXHOCMHO- 2 Ortuer o nabo-

AKMUGHbIX geuiecme

Toxkcuxonorus ITAB. [lerepreHTsl U uX TOKCMYHOCTH. HopmBI 1
JI03bI TIPH PA3JIMYHOM ITOCTYIUIEHUH B OPTaHNU3M KaTHOHHBIX, aHU-
OHHBIX, HCMOHOT'€HHBIX ITOBEPXHOCTHO-AKTUBHBIX BELIECTB. buo-
smorundeckoe aercteue [IAB npu qiauTensHOM MOCTYIUIEHUH B Op-
TraHU3M JKUBOTHBIX. KO)KHO-pazIpakaroliee U auIepruyecKoe
JercTBue aetepreHToB. AiuiepreHHoe aeiicteue [IAB npu pas-
JMYHBIX MYyTAX TOCTYIUICHUs B OpPraHu3M. AJuleprudeckuit 3¢-
(dekT y kaTuoHHBIX M y HenoHoreHHbIX IIAB. Ilpomexyrounoe
MI0JIO)KEHUE aHMOHHBIX JETEpreHToB. OTIaNEeHHBIE MOCIEACTBUS
BozaercTBusl [IAB Ha opranusm xuBoTHbIX. Bimsinue ITAB Ha

paTOpPHBIM pa-
OoTam.
Onpoc
Pemenue ana-
JINTAYECKOH 3a-
JTagyu




opraHusM 4enoBeka. Biusuaue cunTeTnueckux I[TAB Ha cypdak-
TAHTHYIO CUCTCMY JICTKUX.

Bo3moxHOe HapylieHHe NOBEepXHOCTHO-AaKTUBHBIMU BEIIECTBAMU
9KOJOr0O-TUru€HUYCCKOro paBHOBCCHA B YCIIOBUAX KOMIIJICKCHOI'O
AHTPOIIOTEHHOTO 3arps3HEHUsI OKpY)Karollel cpeibl. [ 'uruenuue-
CKOC 3HAYCHUC ITOBCPXHOCTHO-AKTHUBHLIX BCIICCTB B YCJIOBUAX
3arpsi3HEHUs] MOYBbl XUMHUUYECKUMHU COEIMHEHUSIMHU.

Pazoen 5. Cmpoenue muyenn I1AB.

CriocoObl ompeneneHnss KPUTUYECKOW KOHILIEHTPALUU MHULEIIIO-
oOpa3zoBaHus. BrnusHue UIMHBI YTIE€BOJOPOJHON IEMH MOJICKYII
I[TAB Ha TepMoauMHaMUYeCKHE MapamMeTphl afcopOLMU U MHIIEI-
71000pa30BaHus B BOJHBIX PaCTBOPAX.

3aBHUCHMOCTH CBOMCTB pacTBOpoB [TIAB, Hanpumep, ux agcopoOu-
OHHAsl CIIOCOOHOCTh, a TAKXKE CIIOCOOHOCTH 00OPA30BBIBATH MHIICII-
JBl, OT YMCJIa METHJIEHOBBIX TPYIII B YIJIEBOJOPOJAHOMN LEMH 3TUX
ITAB, 3apsina u o0bemMa MOJSAPHBIX TPYIII, a TAKXKE OT HAJTHYUS U
KOHIEHTPALMU PA3JIUYHBIX JIEKTPOJIUTOB B pacTBopax. Motoiiee
nevictue [TAB.

Ortuer 1o nabo-
paTOpHBIM pa-
ooTam.
Pemenne ana-
JINTHUYECKOH 3a-
Jadn
Ormpoc

Paszoen 6. ITosepxnocmuoie aenenusn. 110BepXHOCTHBIE SIBICHUS U
MPUYUHBI UX BO3HUKHOBeHUs1. Kiaccudukaiys moBepXHOCTHBIX
sBJIeHUH yepe3 o0beanHenHoe ypapHenue | u |l Hauan repmoau-
Hamuku. [IpuparieHue noBepXHOCTHOM SHEPTUH B APYTHUE BUIBI
sHepruu. ['eomeTpuueckue napamerpsl nopepxHoctu. [loBepx-
HOCTHBIW CJIOM dKUJKOCTH U TBEpAOTO Tena. [loBepxHOCTHAS 3HED-
rusi ['u66ca.

[ToBepxHOCTHOE HaTsKEHUE. TepMOIMHAMUYECKOE OIpEIEICHHUE.
Ou3nYecKuil CMBICII ¥ CUJIOBOE oOIllpeneieHue. TepMoanHaMuKa
MMOBEPXHOCTHBIX SBJICHUM. MeETOAbl ONUCAHHS TEPMOAMHAMUKH
MOBEPXHOCTHBIX SIBICHHUM, WX JIOCTOMHCTBA M HemoctaTku. [loi-
Has yJAenbHas IOBEPXHOCTHas »JHeprusa. YpaBHeHue [ubOca-
I'enpMmronbia. TemmnepaTypHblid KO3 GUIIUEHT MOBEPXHOCTHOTO
HaTsOKeHMs.  TemmepaTypHash 3aBUCUMOCTb  [TOBEPXHOCTHOTO
HaTsOKeHHs (G). 3aBHCHMOCTh SHEPreTHYECKHX MapaMeTpoB IO-
BEPXHOCTH OT noJisipHOCTH kuakoctei. [Ipasumno [1.A. Pebunnepa
JUIS PA3IMYHBIX XKUAKOCcTed. BriusHue npupoasl rpannyammx Qa3
Ha T1oBepXxHOCTHoe HarsbkeHue. [Ipasuno I .H. AmnTOHO-
Ba.3aBUCUMOCTb MOBEPXHOCTHOTO HATSKEHUS pacTBOpa OT IpH-
pOJBl U KOHIIEHTPAI[UU PACTBOPEHHBIX BemiecTB. M30TepMbl To-
BepXHOCTHOro HaTshkeHus (3 tuma). YpaBHeHue b.A. Illumkos-
ckoro (ITAB). Metoasl u3mepeHnss MOBEPXHOCTHOI'O HATSYKEHUS.
Craruueckue METOIbl: METOJ Buibrenbmu, METON KamMISIPHOTO
MOJHATHS, METOA Jexaued karuii. [losmycratnueckue MeETOJbI:
METOJ OTphIBA MJIACTUHKH, METOJ] OTPbIBA KOJIbLIa, METO/ B3BEIIU-
BaHUA WIM cyeTa Kamenb. J[uHamuyeckue metoibl. CpaBHEHHS
TPEX TUIOB MeT010B. CaMOIpPOU3BOJIBHBIE MPOLIECCH] B MOBEPX-
HOCTHOM CJIO€.

Ortuet 110 a60-
paTOpHBIM pa-
ooTaM
Ompoc.
Pemenue ana-
JINTUYCCKOH 3a-
Ja4dn
Ompoc.
Peiituarosas
K.P. Nel

53. Buabl u ¢opMbl NHCBMEHHBIX PpadoT, NPeIyCMOTPEHHbIX NPH OCBOEHUH
AUCHHUILINHBI, BBINOJIHAEMbIE 00y4alOIIUMHUCS CAMOCTOATEIbHO.

B kadectBe NHCHMEHHBIX pa60T npeajaracrcsa IMOoAroTOBKa K CO6CCCIIOB3HI/IIO 1o
BOIIpocaM, OTYET 11O Ha60paTOpHBIM pa60TaM 1 CaMOCTOATCIIBHOC PCIICHUE 3a/1a4.



Ilepeyens BOMPoOCOB K YCTHOMY ONPOCY H 3a4eTy

Crtpoenue u cBoiicrea [IAB

1. Kakue kjacchl BEUIECTB OTHOCST K MOBEPXHOCTHO-aKTUBHBIM BellecTBaM U noyemy? Kakue
BEIIIECTBA HAa3bIBAIOTCS MOBEPXHOCTHO-aKTHBHBIMU (ITAB)? ITpuBeauTe mpumepsl.

2. Kakoe ctpoenue umerot [TAB?

3. Kak noapazaensitorcst [IAB B 3aBUCUMOCTH OT COCTOSIHUS?

4. Monstue ruapodusHO-UnopuIbHOrO Oananca. Kak ompenensiercs, s 4ero 3TO MOHSATHE
BBEJIECHO?

5. Onpenenenre NOBEPXHOCTHOM aKTUBHOCTH /17151 pa3HbIX rpynn ITAB.

6. B ueMm 3akimrouaercsa moroniee nericrtsue [TAB?

7. Knaccuduxanus [T1AB. IlpuBeanurte npumepsi.

8. Uem onpenenstorcs obdnactu npumenenus [IAB? Tlepeunciaute ocCHOBHBIE 001acTH IPUMEHE-
Hus [TAB.

CuHTe3 IOBEPXHOCTHO-AKTUBHBIX BellleCTB

9. Cunte3 AITAB. Conu BbICIINX KUPHBIX KUCIOT.

10. Cunre3 AITAB. Conu cynbpo3¢pupoB MEpBUUHBIX W BTOPHYHBIX CITUPTOB.

11. Cunte3 AITAB. AnkunapuicynbdoHaTsl. AJKWICYIb()OHATHL.

12. Cunte3 AITAB. Azotconepxaiune annonnsie [TAB.

13. Cunre3 nenonorennsix [IAB. OkcudtuinpoBaHHble cIUPTHL. OKCUATHIMPOBAHHBIE ATTKUII-
(dheHob

14. Cunre3 HITAB. AnkuiaMuHBL.

15. CuHTe3 KaTHOHHBIX TOBEPXHOCTHO-AKTUBHBIX BEILIECTB.

16. CuHTEe3 aHMOHHBIX TOBEPXHOCTHO-aKTUBHBIX BEIIECTB. AHHOHHO OpPUEHTHUPOBaHHBbIE aM(o-
nutHble [IAB. AnkunamMmrHokapOoHOBBIE KHCIIOTHL. [IpuBeuTe mpumepsl.

Accounanus ITAB ¢ kpacurensasmMu
17. JlaiiTe onpeneneHne NOHATHIO MOHHBIN accouuar. [IpusennTe npumepsl.
18. Kakue noHHsle accouuatsl criocoOHbl 00pazoBbiBaTh aHHOHHBIE [IAB? IlpuBenurte npume-

pBI.
19. Kakue nonHsle acconuarsl ciocoOHbI 00pa3oBbiBaTh katnoHHble [IAB? IIpuBenure npume-

PBI.

20. HazoBute coBpemeHHbIe MeTOABI onpenenenus cuaterndeckux [1AB (CITAB) B oObekrax
OKPYXKarOILEH Cpebl.

21. Pacckaxute 00 onpeneneHnn KaTHOHHBIX [IAB B Bu/ie HOHHBIX aCCOLMATOB C aHMOHHBIMH Kpa-
CHUTEIISIMU SKCTPAKIIMOHHO-(DOTOMETPUIECKHM METOIOM.

22. Pacckaxure 00 onpeaenenuu HITAB B Buje HX COSTUHEHHI ¢ POJAHUIOM KOOaIbTa.

23. Pacckaxxute 06 onpenenenun AITAB B Bujie HX HOHHBIX aCCOIIMATOB ¢ KATHOHHBIMU
KPaCUTEISIMU.

Toxcuxkonorus IIAB. Morwouiee neiicreue IIAB

24. Kakwue BemiecTBa OTHOCAT K eTeprenram? Uem o0yciioBiIeHa UX TOKCUYHOCTH?

25. Kakue cymiecTBylOT HOPMBI U J103bI TIPU PA3TUYHOM MOCTYIIJICHUH B OPraHU3M KaTHOHHBIX,
AQHUOHHBIX, HEMOHOT€HHBIX TOBEPXHOCTHO-aKTUBHBIX BELLIECTB?

26. B uem 3akmrouaercs Ouonoruueckoe aeiicrsue [IAB nmpu AnuTenbHOM MOCTYIUIEHUH B Opra-
HU3M XUBOTHBIX? [IpuBennuTe npumepsl.

27. Imeetcst MM 3aBUCUMOCTh KOXHO-Pa3JIpa)karollero M ajuIepruuecKoro ACMCTBUS JI€TEPIreH-
TOB OT XMMHUYECKOTO CTPOCHUSI ¥ TEXHOJIOTMH UX Npou3BoAcTBa? B yem oHa npossisierca?

28. B ueM nposiBisieTcs TUTHEHUYECKOe 3HAU€HNE MOBEPXHOCTHO-aKTUBHBIX BEILECTB B YCIOBH-
X 3apsA3HEHUS] 0OBEKTOB OKPY>KaIOLIeH cpesibl?



Muunenas ITAB

29. Kakue [TAB o0pa3yrot mutnemisipasie cucreMbl? Ot dero 3to 3aBucut? [IpuBeanre npume-
PBL

30. Kakue Tumbl munemna Moryt oopasosats IITAB? KakoBo ux crpoenue u ¢popma?

31. Yem oOycnoBiieHsl cBoiicTBa muteiu1? Kak 3to npumenstor Ha npaktuke? [IpuBeaure nmpu-
MEpBHI.

32. OOBsICHUTE TOHATHE KPUTHYECKON KOHIIeHTpanuu MutiesutooopazoBanus (KKM).

33. Ot kakux (akropos 3aBucuT noctmxenne KKM? [IpuBenuTe 3aBHCUMOCTH U TPUMEPBI.

34. Kakumu (U3UKO-XUMHYECKUMHU MeToJaMu MOXKHO omnpenensite KKM? IlpuBenute 3aBucu-
MOCTH Y TIPUMEPBHI.

35. Kak Biusier mymHa yrieBogopoaHon ey monekyn [IAB Ha TepMoauHamudeckue napameTphbl
aJIcOpOIMU 1 MULIEITIO00PAa30BaHHUS B BOJHBIX PacTBOpax?

IToBepXHOCTHBIE SIBJICHUS

36. Kaxwue siBIeHHs OTHOCSAT K IOBEPXHOCTHBIM?

37. KaxoBbl IpUUMHBI BOSHUKHOBEHUS TIOBEPXHOCTHBIX SIBICHU?

38. Knaccudukaiusi mOBepXHOCTHBIX sSBJIEHUN depe3 oObenuHeHHoe ypaBHeHue | u Il Hagan
TepMoauHamMuKu. [IpupaieHue noBepXHOCTHOM S3HEPTUH B IPYTUE BUJIbI SHEPTUU.

39. T'eomerpuueckue napameTpsl HOBEpXHOCTH. I10BEpXHOCTHBIN CION JKUAKOCTH M TBEPIOIrO
Tena.

40. IloBepxHocTHas 3Heprus [ mdOca.

41. IloBepxHOCTHOE HaTsKeHHE. TepMoauHaMmuueckoe onpenesneHue. dOusnueckuit cMbica U
CHJIOBOE OIpe/IeIICHHE.

42. TepMonuHAMHKa MOBEPXHOCTHBIX SIBJICHHUH. METOIbI ONMMCAaHHUS TEPMOJWHAMHKH IOBEpX-
HOCTHBIX SIBJICHUH, MX JOCTOMHCTBA M HEJOCTATKH.

43. Tlomnas ynenpHasi MOBEPXHOCTHas SHeprus. YpaBHeHue [u06ca-I'enpmronsia. Temmepa-
TYpHBIH K03()(HUIIUEHT OBEPXHOCTHOI'O HATSKEHHUS.

44. TemmnepaTypHasi 3aBUCUMOCTb [IOBEPXHOCTHOI'O HaTSKEHUS (0).

45. 3aBUCHMOCTb SHEPreTUYECKHX MapaMeTpOB MOBEPXHOCTH OT MOJSPHOCTHU X)uakocTel. [Ipa-
Bwio [1.A. Pebunpepa i pa3nuyHbIX KUIKOCTEH.

46. BnusHue mpuposl rpaHnyanmx ¢a3 Ha noBepxHocTHoe HarshkeHue. [Ipasuno I.H. AnTo-
HOBA.

47. 3aBUCHUMOCTb ITOBEPXHOCTHOTO HATSKEHHS paCTBOPA OT MPUPOABI U KOHLIEHTPAILIUN PAaCTBO-
peHHBIX BellecTB. M30TepMbl MOBEpXHOCTHOrO HaTspkeHUs (3 Tuma). YpasHenue b.A. um-
koBckoro (ITAB).

48. Metoapsl M3MEpEHUs] TOBEPXHOCTHOTO HaTspKeHHs. CTaTH4ecKkue MeToAbl: MeTon Buib-
TeJIBMU, METOJ] KAaIWJISIPHOTO MOAHSTHSI, METOJL JIEXKAa4YeH KaIlIu.

49. TlomycTraTHUecKue METOIBI: METO] OTPBIBA IJIACTUHKU, METO]] OTPBIBA KOJIbIIA, METO]] B3BE-
IIMBAaHUS WU CUEeTa Karellb.

50. dunamuveckue Metonbl. CpaBHEHHUS TPEX THUIIOB METOJIOB.

51. Camonpou3BOJbHBIE MPOLECCHl B IMOBEPXHOCTHOM cioe. Kakue QaxTopsl ompenenstor
yMEHbIIeHHEe TIoBepXxHOCcTHOU »Hepruu (AG). B pesynbrate uero ¢opmupyercsi CTpyKTypa Io-
BEPXHOCTHOTI'O CJ10517

Obugue mpedosanus K 6bINOJIHEHUIO, OPOPMIEHUIO U OMUENY NO 1ADOPAMOPHBIM padomam

1. lenp u 331241 UCCIETOBAHUS.

2. KpaTtkoe ommcaHue 3KCIEpUMEHTA: CIOCOOBI, METOMBI, METOJIUKH HUCCIEIOBAHUS U
TEOPETUICCKHE TTOJIOKCHHUS.

3. 3aKoHBI, MOJOXKEHUS, MAaTEMAaTHUECKUN ammapaT, ypaBHEHHUS peakiuil. Pe3ynbpTarhl
HCCIICOOBAHUA U paCyYCThI (ypaBHeHI/Iﬂ JOJIKHBI OBITH IIPHUBCICHBI B O6H.[€M BUIOC U C IIOACTAB-



JICHHBIMU JaHHBIMH). Pe3ybTaThl UCCIIEIOBAaHNS U PACYETOB JOJKHBI OBITH CBEJICHBI B COOTBET-
cTBytomue Tadmipl. CtaTucTryeckast 00paboTka TaHHBIX.

4. I'padmueckas 00pabOTKa HKCHEPUMEHTAIBHBIX JAHHBIX: TPAPUKH M CXEMbI JTOJIKHBI
BBITNOJHATHCS TOJIBKO HAa MIULTUMETPOBOi Oymare. Ha ocbk opauHar HaHocutcs pyHKIMSA, HA OCh
abcimce — apryMeHT ¢ yKa3aHueM eUHHI] u3MepeHus. Ha ocsiXx HaHOCHTCS IIKajia COTJIACHO BhI-
OpanHomy Mmaciitady. Enununel Macmraba A0KHBI ObITh BHIOPAHBI B COOTBETCTBUU TOYHOCTH
oTcueTa MpH dKcrepuMeHTe. KoopAWHATHI SKCIEPUMEHTAILHON TOYKH HAHOCSTCS TOJIBKO Ha
IUIOCKOCTH M OTMEeYaroTcsl Toukoil. [1o skcrepuMeHTanbHbIM TOYKaM MPOBOJIUTCS YCPEAHSIOIIAs
KpuBas. BelnaBiine TOUYKH HE UCTONB3YIOTCS, HO TTOKa3bIBaloTCsA. Ha nmucTe, Tie BBITIOIHEH Tpa-
(bUK, TOJDKHBI OBITH yKa3aHHbl HaWMMEHOBaHHME Trpaduka (moa rpadukoM), YCIOBHS, CHOCKH.
DKCTepUMEHTAIBHBIE JTaHHBIC JIJIsl TOCTPOCHUS TPATyHPOBOYHOTO rpaduka 00padbaThIBAIOTCS 10
METO/Iy HaUMEHBIIINX KBaJIPaTOB.

5. AHanM3 3KCIEPUMEHTAIILHO MOJTYYCHHBIX 3aBUCHIMOCTEH.

6. BriBobI.

Pabora cuntaercst BBIMOJTHEHHOH, €CITU MPUBEICHBI BCE HEOOXOAMMBIE PACUYEThI, IIOCTPO-
€HbI 3y4aeMble 3aBUCUMOCTHU, IIPUBENICHBI BCE CTPYKTYpPHBIE (DOPMYIIbI M3y4aeMbIX BEIECTB U
00pa3yeMbIX COSTMHECHUM, CIeTIaHbl COOTBETCTBYOIINE BBIBOIBI.

IIpumepHBbIii IepeyeHb TeM J1a00paTOPHBIX padoT

JlabopaTopuasi padora Ne 1: «3yuenue oOpa3oBaHUsl TBYXKOMIIOHCHTHBIX COCIUHE-
HUHN — HOHHBIX aCCOLIMATOB MEXKY MHIUKATOPOM METUIIOBBIM opaH:keBbIM U KITAB.

JlabopaTopHas padora Ne 2: «3yyeHue oOpazoBaHusi KOMIUIEKCHBIX COSIUHEHUN
MEX/1y HEMOHOTCHHBIMHU IMOBEPXHOCTHO-akTUBHbIMU BemiectBamu (HITAB) c¢ pomanumom ko-
OaibTa-aMMOHHUSI».

JlabopaTopuasi padora Ne 3: «l3yuenue o0Opa3oBaHHS KOMIUIEKCHBIX COEIUHEHHI
MEXy aHHOHHBIMHU TTOBEPXHOCTHO-aKTUBHBIMU BelecTBaMu (AITAB) ¢ METHIICHOBBIM CHHUM

JlabopaTopHasi paGora Ne 4: «l3yyeHue noBepXHOCTHOIO HATSKEHUSI paCTBOPOB Me-
TOJIOM OTpPbIBA KOJIbLIAY.

JlabopaTopnasi padora Ne S: «/3MepeHne NOBEPXHOCTHOTO HATSKEHUS 110 METOAY OT-
PBIBAIOILEHCS KATUIH.

JlaGopaTtopHas paGora Ne 6: «/3ydeHne KpUTHUECKOW KOHIEHTpalMU MULEI000pa-
30BaHUS AHUOHHBIX [TOBEPXHOCTHO-AKTUBHBIX BeliecTB (AIIAB) ¢ KaTHOHHBIMU KpacUTEIIIMU»

Tema peTHHrOBOI KOHTPOJIbHON PadoThI
K.P. «®u3nko-xuMu4ecKkre CBONCTBA IOBEPXHOCTHO-aKTUBHBIX BEILIECTBY

IIpuMepHbIEe BAPHAHTHI TECTOBBIX 3aJaHUM JIJIsI CAMOCTOSITEJILHOM MOJATOTOBKH

1. IToBepXHOCTHO-aKTUBHBIE BEIIECTBA — ITO:

a) BellecTBa COCOOHBIC YBETMYMBATH TIOBEPXHOCTHOE HATSDKEHHE HA TPaHHIIE pasjera
has;

0) BelecTBa, aJCOPOUPYIONINECS TOJIOKUTEIHPHO W BBI3BIBAIOIINE CHUKEHHUE TOBEPX-
HOCTHOTO HATSDKEHUSI PACTBOPUTEIIS;

B) BEII[ECTBA, HE M3MEHSIONINE KOHIICHTPAIIMIO PacTBOPA.

2. Mepoii crtocoOHOCTH CHUXKATh MIOBEPXHOCTHOE HATSKEHUE BOJIBI SIBIISICTCS:
a) MOBEPXHOCTHOE HATSKEHUE;

0) MOBEPXHOCTHASI AKTUBHOCTH;

B) TpaHMIla pa3aena ¢as.

3. Monekymnsl [TAB umerot crpoenue:



a) MOHO(HIIBHOE;
0) rerepodusbHOE;
B) nu(uiIbHOE.

4. Kakue BelecTsa MOKHO OTHECTH K aHHOHHEIM ITAB?
a) CH=CH-(CH2)nCOOM;

0) RC6H4(C2H40)nSO3M;

B) [RR’2NC6H4NR’2R|2+2X-;

r) RO(C2H40)nH;

1) RNH(CH2)nCOOH.

5. Kakoe MUHHMaIbHOE KOJIMYECTBO aTOMOB YTJIEpOJia IOJKEH COIEPKATh YIIIEPOIHBIH
CKEJIeT, YTOOBI BEIIECTBO MPOSBIISIIO MOBEPXHOCTHYIO AaKTUBHOCTH?

a) 3;

0) 5;

B) 7;

r) 8.

6. s xaxux [TAB xapaktepHo 00pa3oBaHHe MUIIEIUIIPHBIX CUCTEM?
a) HEMOHOTCHHBIX;

0) aM(OJIUTHBIX;

B) HOHOTCHHBIX.

7. XapaKTEepUCTUKON KOJUTOUIHBIX TOBEPXHOCTHO-AKTUBHBIX BEIIECTB SIBISICTCS:
a) TeMIepaTypa;

0) xouuenTpaius [1AB;

B) KPUTHYECCKAs KOHIICHTPAIIUSI MUIEIIIO00pa30BaHUsL.

8. Bo ckonbko pa3 yBemMuMBAaeTCs MOBEPXHOCTHas akTHUBHOCTH [IAB ¢ yBenmuenuem
JUTHHBI YTJIEBOOPOTHON I[ENU HA OJIHY METHJICHOBYIO TPYIIITY?

a)B 1,5;

0) B 2;

B) B 3,2.

9. Pacnionoxxute [TAB B mopsiike yMEHbIICHHS UX pa3Ipakaronield CioOCOOHOCTH:
a) aHMOHHBIE;

0) KaTHOHHBIE;

B) HEHOHHBIE;

) aM(OJIUTHBIE.

10. IToBepXHOCTHBIE SIBICHUST HAOIFOIAIOTCS:
a) B oobeMe ¢asz;

0) B razoBoii (asze;

B) Ha IOBEPXHOCTH pazfena ¢as.

11. IToBepXHOCTHBIH CII0i 00a1aeT:
a) BHYTpEHHEW IpaHulei;

0) n36bITKOM SHepruu I'n60ca;

B) MOCTOSIHHOM TOJIIIIUHOM.



12. TloBepXHOCTHOE HATSDKEHHE A3TO YacTHAs MPOU3BOAHAS OT........ 10 W3MEHEHHIO
TUTOIIAH TOBEPXHOCTH:

a) suepruu ['u66ca;

0) sHepruu [ 'eapMrosnpia;

B) 3aTpayeHHOI paboThI;

r') JTIF0OOT0 TEPMOJANHAMHYECKOTO MTOTEHITHAIA.

13. Jlnst onucaHust TEPMOJMHAMUKY TTOBEPXHOCTHBIX SBJIICHHI TPUMEHSIFOT METO/IbI:
a) TPayMpOBOYHOTO rpaduKa;

0) «CJ10sI KOHEUHOH TOJIITUHBDY;

B) HAMMEHBIIINX KBAJPATOB;

') 130BITOYHBIX BeTu4nH [ nb0Oca.

14. Halinure COOTBETCTBUE:

a) K CTAaTUYECKUM METOJaM U3MEPEHUs TTOBEPXHOCTHOTO HATSKEHUS OTHOCHT;

0) K MOJTyCTaTUYECKUM METO/IaM N3MEPEHHS IOBEPXHOCTHOTO HATSDKEHHS OTHOCSIT;

B) K IMHAMHYECKUM METOJ]aM N3MEPEHHUsI IOBEPXHOCTHOTO HATSHKEHHUSI OTHOCST;

I') METOJ] OTPBIBA KOJIBLIA; /1) METOJI KaIIMJUISIPHBIX BOJIH; €) MeTo/1 Buiibrensmu;

) METO/J1 B3BEIIMBAHUS UJIU CUeTa Kalellb; 3) METO/| KOJICOIIOIUXCS CTPYH;

M) METOJl MaKCUMAaJbHOTO JaBJICHHS MY3bIpbKa; K)METOJ JISKAIIEH Karuld; JI) METO[
OTpPBHIBA IUIACTUHKH;

M) METOJI KalIJUISIPHOTO TTOTHSATHS.

15. ®oromerpuueckoe onpeaeneane AIIAB ocHoBaHO Ha:

a) PKCTPAKLIUHU XIOPOHOPMOM;

0) OCaXKICHUH HOHHOTO acCOIIMATa;

B) aJicopOIuy;

T') IPOTOYHO-UHKEKIIMOHHBIA METOJ] aHau3a ¢ PIIyopUMETpHUEH.

6. OBPA3OBATEJIBHBIE U THOPOPMAIIMOHHBIE TEXHOJIOI'MU

B cootBerctBun ¢ tpedoBanusivu @I'OC BIIO no HanpapieHUIo MOArOTOBKU pean3alys
KOMITETEHTHOCTHOTO T10JIX0/1a MIPEAYCMaTPHUBAET UCIOIb30BaHUE B YU€OHOM MpOLIecce aKTUBHBIX U
MHTEPAKTUBHBIX (POPM IMPOBEJCHUS 3aHATUH. (KOMIBIOTEPHBIX CUMYISALMM, ETOBBIX U POJIEBBIX
Urp, pa300p KOHKPETHBIX CUTYAIUi, IICUXOJIOTHUECKHE U MHbIE TPEHUHTH, TUCITYThI, 1e0aThl, MOPT-
(oo Kpyribie CTOJNBI U Tp.) B COUETAaHUU C BHEAYIUTOPHOM paboToi ¢ 1enbio (popMHUpOBaHUS U
pa3BUTHUS TpeOyEeMbIX KOMIIETEHIINHM 00yYarOIINXCsl.

6.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

[IpenonHeceHne TEOPETUYECKOIO MaTepuana OCYLIECTBISAETCS € MOMOIIBIO 3JIEKTPOHHBIX
cpeAcTB oOy4yeHHsI, MOJTOTOBKH K MPAKTUYECKHM 3aHATHUSAM IO BOIPOCAM K TeMaM pa3JesioB
(HamMcaHue KOHCIEKTOB, MOJArOTOBKA JOKJIA0B WIIM COOOIIEHUH MO CUTYallMOHHBIM 33/1a4aM) C
UCIIOJIb30BAaHUEM UHTEPAKTUBHBIX JOCOK, METOJMUECKOTO MaTepHraia (CXeMbl, TaOIHIIbI U T.I1.).

[Ipu ocBoeHUM MpaKTHUKyMa CTyAEHTaM IMpeiJiaraeTcsd MHIMBUyaldbHas paboTa u (W) pa-
60Ta B MaNbIX TpyIMax, IJe Kaablil MojyyaeT cBoE 3aaHHe.

[IpakTiueckre pabOTHl BBIMOJIHSIOTCS CTYAEHTaMU IO WHAMBUAYaAJIbHBIM Trpadukam co-
IJIACHO METOJMYECKUM yKa3aHHUsIM K Ja00paTOpHBIM paboTaM, COCTABICHHBIM 10 €MHOMY IL1a-
HY: [lepeueHb BOMPOCOB I MOATOTOBKH K JJAOOPaTOpHBIM paboTaM, CYUTHOCTh METOJUKHU, Me-
TOAMKA ITPOBEACHUS ONPEIEIICHN, CIIUCOK JINTEPATYyPBI.



Teopernueckue BOMPOCHI, KAacarOIMECs] TOW MM WHOW MPAKTUYECKOH pabOThl, TOTOBSTCA
CTYJIEHTaMH CaMOCTOSITEJIBHO. JOOJIHUTENBHO ISl CAMOCTOSITENIBHOTO BBIITOJIHEHUS JJAeTCsl He-
CKOJIBKO 3a/1a4 JUIs PEUICHUs U3 y4eOHUKA WM MPaKTHKyMa.

B nabopatopuu nepen kaxxaoi paboToil nmpernoaaBareneM MPOBOJUTCS JOMYCK K MPaKTH4Ye-
CKO#1 paboTe B BHJIC YCTHOTO OIpOca CTYACHTOB U MPOBEPKOM qoMariHero 3aganus (7-10 mMun).
Pe3ynbrarhl mpakTHuecKo-1a00paTOpHO paboThl 00pabaThIBAIOTCS METOJIOM MaTEeMaTHYeCKON
craructuku. OdopmisieTcs otder no padbote. Pe3ynpTarhl aHamm3a U JA0MycKa K paboTe OIeHH-
BaroTcs npenoaasareneM no bAPC.

Tabauma 5 — O0pa3oBaTe/ibHbIe TEXHOJOTHH, HUCIOJb3yeMble NMPH pPeajn3aluud Y4eOHbIX
3aHATHI

Pa3nen, rema dopma yueOHOro 3aHsATUS

JTUCUHUILITUHBI (MOJTY- Jlexuus [IpakTuueckoe JlaboparopHas pabota
JI51) 3aHSTHE,
CEMHUHAp

Pazoen 1. Obuue ceedenus o IIAB. Knaccugukauyun IIAB. Qonacmu npumenenus I1AB.

Tema 1.1. Kamuon-
note I1AB

He npenycmor-
peHo

@pOHTAIBHBII
OIIPOC, BBIMOJI-
HEHHE MPAKTH-
YeCKHX 3a]a-
HHI, TEeMaTH4e-
CKHE TUCKYCCUH

He npenycmotpeno

Tema 1.2. Heuono-
eennvie I[1AB (nIIAB)

He npenycmor-
peHo

@pOHTAIBHBII
OIIPOC, BBIMOJI-
HEHHE MPAKTH-
YeCKHX 3a]a-
HHI, TEeMaTH4e-
CKHE TUCKYCCUH

He npenycmotpeno

Tema 1.3. Amgpo-
mepnvie [IAB (Am-
I1AB)

He npenycmor-
peHo

@pOHTAIBHBII
OIIPOC, BBINOJI-
HEHUE MPAKTH-
YECKHX 3a/1a-
HUM, TeMaTH4e-
CKHE JUCKYCCUU

He npenycmotpeno

Tema 1.4. Anuono-

axmueHvie [1AB
(AIIAB)

He npenycmor-
peHo

@pOHTAIBHBII
OIIPOC, BBINOJI-
HEHUE MPAKTH-
YECKHX 3aj/1a-
HUM, TeMaTH4e-
CKHE JUCKYCCUU

He npenycmotpeno

Pazoen 2. Cunmes IIAB

Tema 2.1. Anuonnsie
IIAB

He npenycmor-
peHo

@pOHTAIBHBII
OIIPOC, BBIMNOJI-
HEHUE MPaKTH-
YECKUX 33/1a-
HUM, TeMaTH4e-
CKHE JUCKYCCUU

He npenycmoTtpeno

Tema 2.2. Heuono-
cennvie [1AB

He npenycmot-
peHo

@pOoHTaIBHBIN

OIIPOC, BBINOJI-

HEHHE NPAKTH-
YECKUX 3a]1a-

He npenycmotpeno




HUH, TeMaTH4e-
CKHE TUCKYCCHU

Tema 2.3. Kamuon-
note I[IAB

He npenycmot-
peHo

OpoHTaTBHBIN

OmpocC, BBIMOJ-

HEHHE MPaKTHu-

YECKUX 3aJ1a-
HUH, TeMaTH4e-
CKHE TUCKYCCHU

He npenycmotpeno

Tema 2.4. Amepo-
mepHvie [IAB

He npenycmot-
peHo

OpoHTaTBHBIN

OMpoC, BBIMOJI-

HEHHE MPaKTHU-

YECKUX 3aJ1a-
HUH, TeMaTH4e-
CKHE TUCKYCCHU

He npenycmotpeno

Pazoen 3. Ilosepxnocmuo-akmueHbvle euiecmea u npoodaemvl aHaIumuieckoi xumuu. Me-

moowl onpeoenenusn INAB

Tema 3.1. Hounvle
accoyuamul 11AB

He npenycmor-
peHo

@pOHTAIBHBII

OIIPOC, BBIMOJI-

HEHHE MPAKTH-

YeCKHX 3a]a-
HHI, TEeMaTH4e-
CKHE TUCKYCCUU

He npenycmotrpeno

Tema 3.2. Tpexxom-
NOHEeHMmHble COeoU-
Henus [IAB

He npenycmor-
peHo

OpOoHTAIBHBIN

OIIPOC, BBIMOJI-

HEHHE MPaKTH-

YECKHX 3aj1a-
HHUM, TeMaTH4e-
CKHUE JUCKYCCUU

He npenycmoTpeno

Tema 3.3. Cogpe-
MEHHbBIE MemOoObl
onpeoeneHus CuH-
memuyeckux IIAB

He npenycmor-
pEeHo

Tematuueckue
JIUCKYCCHH,
aHaJu3 KOH-

KPETHBIX CUTY-

anui

He npenycmoTpeno

Pazoen 4. I'uecuenuueckue xapaxmepucmuku n06epxXHocm

HO-GKMUBHbBIX eeuiecme

Tema 4.1. Toxcuu-
nocmo [1AB

He npenycmor-
peHo

OpOoHTAIBHBII
OIPOC, BBIMOJI-
HEHME IPAKTU-
YECKHX 3aj1a-
HMI, TEMaTH4e-
CKHUE JUCKYCCUU

He npenycmorpeno

Tema 4.2. Bausanue He npenycmor- | Temaruueckue He npenycmorpeno
1IAB na opeanusm peHo JIUCKYCCHH,

yenogexa u Ha 00b- aHaJIN3 KOH-

eKmvl OKpydcaouel KPETHBIX CUTY-

cpeovl aruit

Pa3zoen 5. Cmpoenue muyenn I1AB.

Tema 5.1. Jlughuno- He npenycmor- | ®poHTanbHbIN He npenycmotrpeno

HOe cmpoeHue moe-
kyn I[1AB

pEHO

OIPOC, BBIMOJI-
HEHUE ITPAKTH-
YeCKHX 3aj1a-
HHUM, TeMaTH4e-
CKHUE JUCKYCCUU




Tema 5.2. Kpumuue- | He npenycmor- | Temaruueckue He npenycmotpeno
CKasl KOHYenmpayus peHo TUCKYCCHH,
MUYenIo0opazo8anus aHaJIu3 KOH-
(KKM) KPETHBIX CHUTY-
anun
Pazoen 6. Ilogepxnocmuole agnenus.
Tema 6.1. Ilosepx- He mpenycmot- | DponTanbHbIM He mpenycmoTpeno

HOCNIHblE AGNIeHUA U
npU4uUHbl UX 603HUK-
HOBECHUA

peHo

OIIPOC, BBIMOJI-
HEHUE NIPAKTH-
YeCKHX 3aj]1a-
HHUM, TeMaTH4e-
CKHUE JUCKYCCUU

Tema 6.2. Ilogepx-
HOCMHOe Hamsiice-
Hue

He npenycmor-
peHo

@pOHTAIBHBIN

OIIPOC, BBIMOJI-

HEHUE NIPAKTH-

YeCKHX 3a]a-
HHI, TEeMaTH4e-
CKHE TUCKYCCUU

He npenycmorpeno

Tema 6.3. Memoowi
usmepenst No8epx-
HOCMHO20 HAMAICE-
HUS

He npenycmor-
peHo

TemaTtnueckne
JUCKYCCHUH,
aHaJInu3 KOH-

KpPETHBIX CUTY-

anui

He npenycmotpeno

VueOHble 3aHATHS 10 TUCIUILUIHHE MOTYT TaK)Ke MPOBOIUTHCSA C MPUMEHEHUEM HH(OpMa-
[IHOHHO-TEIEKOMMYHHKAIIMOHHBIX CETEH MPU ONOCPEIOBAHHOM (Ha PAaCCTOSHHMH) WHTEPAKTHB-
HOM B3aUMOJICHCTBUU OOYYAIONIMXCS WM TperojaBarensi B pexxumax on-line w/mnm off-line B
dbopMax: BUAEO-JIEKIIHH, BUJCOKOH(EepEeHIINH, coOeceJoBaHMs B peXUMe yaTta, popyma, yaTa B
Pa3IUYHBIX MECCEH/KEPAX, BHIOIHEHHUS BUPTYaIbHBIX MPAKTHYECKUX paboT U JIp.

6.2. UnpopmManoHHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3iaMuHbIX BUIOB yUeOHOW U BHEYUYE€OHOU pabOTHI UCTIONb3YIOTCS:

- BO3MOXXKHOCTH VHTepHeTa B yueOHOM mpoliecce (pacchlUlka 3aJaHHid, MPeJoCTaBlIeHHe
BBIMIOJTHEHHBIX pabOT, OTBETHI HA BOMPOCHI, 03HAKOMJICHHE YHAIUXCSI C OLIEHKAaMH U T.1.);

- UCTIOJIb30BAHUE IEKTPOHHBIX Y4EOHUKOB U PA3IMUYHBIX CATOB (Hampumep, JIEKTPOH-
Hble OMOIMOTEKH, KypHAJIbI U T.J.) KaK UICTOYHUKOB MH(OpMaLIUK;

- HCIIOJIb30BAHUE BO3MOKHOCTEM 2JIEKTPOHHOM MOYTHI TPENOJaBaTENS;

- WCIIOJB30BAHUE CPEJICTB MpeACTaBICHUST yueOHOU MHDOpMaIuu (dJIEKTPOHHBIX Yy4eo-
HBIX 1OCOOMH U MPAaKTUKYMOB, IPUMEHEHUE HOBBIX TEXHOJIOTUH JJIsl MPOBEJCHUS OUYHBIX (Tpa-
JTUIMOHHBIX ) JIEKIIMA U CEMUHAPOB C UCIIOJIb30BAHUEM MPE3EHTAIHUH U T.11.);

- UCTIOJIB30BAaHUE BUPTYaAIbHOM oOyuatomieit cpeasl (LMS Moodle «Onexmponnoe obpa-
306aHue») NN UHBIX UTHPOPMAIIMOHHBIX CUCTEM, CEPBHCOB U MECCEH IKEPOB.

6.3. [IporpammHoe obecrieueHune, coBpeMeHHbIe MPodecCHOHATbHBIE 0a3bl TAHHBIX
U MH(OPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI

6.3.1. [IporpammHoe o0ecnieueHne



HanmenoBanue mporpaMMHOIo
obecrniedeHus

Hasznauenue

Adobe Reader

[IporpaMma 1711 MpOCMOTpPA JIEKTPOHHBIX JOKYMEHTOB

[Tnardopma TUCTaHITUOHHOTO
obyuenus LMS Moodle

Bupryanbpnas oGyuaromias cpeaa

Mozilla FireFox

bpaysep

Microsoft Office 2013,
Microsoft Office Project 2013,
Microsoft Office Visio 2013

[Taket oucHBIX TporpamMm

7-zip

Apxuarop

Microsoft Windows 7 Profes-
sional

OnepanmonHasi cuctema

Kaspersky Endpoint Security

CpencTBO aHTUBUPYCHOM 3aIIIUTHI

Google Chrome

bpayzep

OpenOffice

[TakeT ouCHBIX TpOrpamMm

Opera

bpayzep

Paint .NET

PacTpoBblii rpaduyeckuii perakTop

VLC Player

MenuanpourpsiBaTellb

WinDjView

[Iporpamma miia npocMoTpa ¢aiinos B popmare DIV u

DjVu

6.3.2. CoBpemeHHbIe npodeccuoHaNbHbIe 0a3bl JAHHBIX U HHGOPMAIMOHHBIE CIIPa-
BOYHbBIE CHCTEMbI

1. DOnexrponnslii karanor Hayunoii 6ubnnorexu AI'Y na 6aze MARK SQL HIIO «M1n-
bopM-cucTem».
https://library.asu.edu.ru
2. DnekTpoHHas OMOIMOTEKa «ACTpPaXaHCKUH TOCYIapCTBEHHBIH YHUBEPCUTET» COO-
CTBEHHOM reHepanuu Ha 3eKTpoHHOU iatdgopme DBC «DneKTpoHHBIA YUTATBHBIN
3ai - bubnuoTex».

https://biblio.asu.edu.ru
Yuemnas 3anuce oopaszosamenvroco nopmana AI'Y
(Pecucmpayus 6 905 ayoumopuu. Ilpucmpoti)

3. DnexrponHas 6ubnmoreunas cucrema (3bC) OO0 «Ilomutexpecypey» «KoHCymbranT
cTyaeHTa». MHoromnpouibHbIi 00pazoBaTenbHblil pecype "KoHcynbTaHT cTyneHTa"
SIBJISIETCS] DJICKTPOHHON OMOIMOTEYHON CHUCTEMOM, PEIOCTABISIONICH TOCTYN Yepes3
ceTb MIHTepHeT K y4yeOHOM nuTepaType U JOMOJHUTEIbHBIM MaTepHuaiam, mpuoope-
TEHHBIM Ha OCHOBAHHHM MPSAMBIX JOTOBOPOB C IpaBooOianaTensiMu. Kartamor B HacTO-
diiee BpeMs coaepKut okono 15000 HaumeHoBaHMA.

www.studentlibrary.ru
Pecucmpayus ¢ komnviomepos AI'Y

7. POH/JI OHEHOYHbIX CPEACTB JJIsA IPOBEJAEHUSA TEKYIHIEI'O KOHTPOJIA
U IIPOMEXYTOYHOM ATTECTAIIMH IO JUCITATIJINHE

7.1. TacopT (pOH/IA OLIEHOYHBIX CPEICTB

IIpy npoBeneHUN TEKYILETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTallUH IO JUCLUIIIMHE
«ITAB» npoBepsiercst chOpMHUPOBAHHOCTh y 00yYarOIIMXCsl KOMIIETEHIINH, YKa3aHHBIX B pa3felie
3 HacToAwIel MporpaMMbl. DTaTHOCTh (POPMUPOBAHUS TAHHBIX KOMIIETEHIIMN B MPOIIECCE OCBO-
eHusi 00pa3oBaTeNbHON MporpaMMbl ONpEAeNseTcsl MOCAeA0BaTENbHBIM OCBOCHUEM JIUCIUILIUH


https://library.asu.edu.ru/
https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/

N IPOXOXKACHUCM IPAKTUK, 4 B MPOLUECCC OCBOCHUA AUCHUIIIIMHBI - MOCICIOBATCIILHBIM JOCTU-

’KEHHEM Pe3yJIbTaTOB OCBOCHHUS COACPKATEIBHO CBSI3aHHBIX MEXy COOOM pa3/iesoB U TEM.

Tadauna 6 - CooTBeTCTBHE H3y4YaeMbIX Pa3/ieJioB, TeM JUCHUIIMHBI, Pe3yJIbTATOB 00yue-

HHUSA MO JTUCHUILJIMHE U OICHOYHBIX CPEIACTB

. Kon
KonTponupyemslit paznen, TemMa . HaumenoBanue
KOHTPOJIUPYEMOil
JUCITUTUIAHBI OLIEHOYHOTI'O CPEJCTBA
KOMITCTCHITHH
Pasnen 1. O0mue ceenenus o [TAB. Kiaccu- TIK-1 Otuyet no nabopaTop-
¢ukamms [TAB. O6nactu npumenenus [1AB. HBIM paboTaMm.
Bompocsr qist cobece-
JIOBaHUS
3agaun
Paznen 2. Cuntes [1AB. IK-1 Otuer o maboparop-
HBIM paboTam.
Bomnpocs! st cobece-
JIOBaHUS
Paznen 3. [loBepXHOCTHO-aKTHBHBIE BEIIECTBA IK-1 Otuet no nabopatop-
Y IpOo0OJIeMbl aHATTUTHYECKON XUMUU. MeToIbl HBIM paboTam
onpexnenenus [IAB Bomnpocsr qiist cobece-
JIOBaHHUS
Pa3nen 4. 'uruennueckue XxapakTepUCTUKU [K-1 Otuer no naboparop-
MMOBEPXHOCTHO-aKTUBHBIX BellecTB. TOKCHKO- HBIM paboTam
norus [TAB. Bomnpocsr g5 cobece-
JTIOBaHUS
Tecrl
Paznen 5. Crpoenne murenn [TAB. IToBepx- TIK-1 Bompocsr qy1s cobece-
HOCTHBIC sIBJICHUS. [[pHuuHBI BOSHUKHOBEHUS. JIOBaHHS
TepMoanHaMuKa MOBEPXHOCTHBIX SIBICHUH. Otuer no naboparop-
[ToBepxHOcTHOE HaTskeHue. M3oTepmel. Me- HBIM paboTam
ToAbl onpeneneHusd. Motomee aeiictsue [TAB 3anauu
Paznen 6. [loBepXHOCTHO-aKTHBHBIE BENIECTBA [K-1 Bompocsr qist cobece-
Y IpOoOJIeMbl aHATTUTHYECKON XUMUU. MeToIbl JTIOBaHUS
onpeneneHust [IAB Otyet no nabopatop-
HBIM paboTam
PeittunaroBas
K.P. Nel

7.2. Onucanme nokasareseii 1 KpUTepUeB OLEHMBAHMUS KOMIIETeHIIMIi, OUCaHUe
LIKAJ OlleHUBAHUSA

Tabauua 7 - Kpurepun oneHMBaHUsA Pe3y/1bTaTOB 00y4eHHsl B BUe 3HAHUI

I[CMOHCTpI/IpyCT FHY60KI/IC 3HAaHUA TCOPECTUYCCKOI0O MaTepualia, yMCHUC oboc-

5 HOBAHHO M3JIaraTb CBOM MBICIU MO 00CYXJa€MBbIM BOIIPOCaM, CIIOCOOHOCTb
«OTJINYHO» | MIOJIHO, NPaBWJIBHO M apryMEHTHPOBAaHHO OTBEYaTh HA BOIPOCHI, IMPUBOIUTH
MIPUMEPBHI.
4 JleMOHCTpUpYET 3HAaHUE TEOPETUYECKOr0 MaTepuaja, €ro Mociel0BaTeIbHOE
U3JI0KEHUE, CIOCOOHOCTh NPUBOIUTH TPUMEPHI, JIOMYCKAET €IUHUYHbIE
«XOpOLLIO»

OI_HI/I6KI/I, HCIPABJIICMBIC ITOCJIC 3aMCYaHU A ITPCIIOAaBaTCIIA.

3 JleMOHCTpUpYyeT HEMOJIHOEe, (parMeHTapHOE 3HAHUE TEOPETHUECKOI0 MaTepu-
«YHOBIETBO- | ajia, TPEeOYIOIIME HABOJSIIMX BOIMPOCOB MpPENOAaBaress, JOMYCKaeT Cylle-
PUTEIHHO» | CTBOBAHHE OIMMOKH B €ro M3JI0KEHUH, 3aTPYAHIETCS B PUBEICHUH TPHUMEPOB




1 (OPMYIIMPOBKE BBIBOJIOB.

2 JleMOHCTpHUpYeT CYIIECTBEHHBIC MPOOETbI B 3HAHUU TEOPETHUECKOTO MaTepH-
«HEYJOBJIe- | aja, He CIOCOOEH ero M3JI0KUTh U OTBETUTh Ha HABOJSIIME BOMPOCHI MPEMO-
TBOPUTEIIb- | JABATENs, HE MOYKET IPUBECTU IIPUMEPBHIL.

HOY

Taoauna 8 - Iloka3aTesin olleHUBAHHSI Pe3yJIbTATOB 00y4YeHHsI B BU/le YMEeHHUH 1 BJIajeHU

JleMOHCTpHpYeT CIIOCOOHOCTh MPUMEHSTh 3HAHUE TEOPETUUECKOT0 MaTepraa
5 IIPU BBITOJIHEHUH 33J[aHUH, TTOCIIEA0BATEILHO U MPABHIBHO BBIMOJIHACT 3a/1a-
«OTJIMYHO» | HHA, yMEET 000CHOBAHHO HM3JIaraTh CBOW MBICIH U JIeJIaTh HEOOXOJMMBIE BBI-
BOJIBI.
JleMOHCTpHpYeT CIIOCOOHOCTh MPUMEHSTh 3HAHUE TEOPETUUECKOT0 MaTepraa
4 IIPU BBITOJIHEHUH 33J[aHUH, MTOCIIEA0BATEIHLHO U MPABHIBHO BBINOJIHACT 33/a-
HUSI, yMeeT 0OOCHOBAHHO M3J1araTh CBOM MBICIU M JIeJaTh HEOOXOANMBIE BbI-
(XOPOMIO» 1 o nm, JIOITyCKAeT eAMHUYHbIC OMIMOKH, CTIPABIISIEMbIE ITOCIIE 3aMEYaHusl Ipe-
1oJ1aBaTelsl.
JleMOHCTpHpYeT OTAETIbHBIC, HECUCTEMAaTH3MPOBAHHBIC HABBIKH, HE CIIOCOOCH
3 NPUMEHUTHh 3HAHHE TEOPETHYECKOTO0 MaTepuaya TP BHITOJHCHUU 3HAHUH,
«YJIOBJIETBO- | MCIIBITHIBACT 3aTPYAHECHHUS U JIOMYCKAET OMMOKU MpPU BBITIOJHEHUH 3aaHUH,
PUTEIIFHO» | BBIOJIHSCT 33JaHUe MPU MOJCKA3Ke MperoaaBaTeis, 3aTpyaHsercs B hopmy-
JIMPOBKE BBHIBOJIOB.
2 He cnocoGeH npaBHUIbHO BHINOIHUTE 33/1aHHE.
«HEYIIOBIIE-
TBOPHTEIIb-
HO»
Kpurepun oueHKH TeCTOBBIX 3aIaAHUM:
1. omeHka «OTIMYHO» BBICTABISAETCS CTYAEHTY, €cid AaHO He MeHee 90% npaBUIBHBIX

otBeToB (nHTEepBai oT 90 1o 100%);

2. OIIEHKa «XOpoIIo» eciii JaHo He MeHee 70% MpaBWIBHBIX OTBETOB (WHTEpBaT OT 70 10
89%);

3. OIICHKAa «YyIIOBJIIETBOPUTEIHHO» e€ciu JaHo He MeHee 50% TpaBUIIBHBIX OTBETOB
(unTepBain ot 50 10 69%);

4. OLEHKa «HEeYAOBIETBOPUTEIBHOY, €CiIU JaHO MeHee 50% mpaBUIIbHBIX OTBETOB.

Kpurepun oneHkn Il NPAKTHYECKHX PadoT
1. onenka «otau4Ho» (90-100 6a/J10B) BBHICTABISETCS CTYIEHTY, €CIIH TIOJTHOCTHIO BBHITTOITHEHBI
oOmue TpeOOBaHUS K BBIMOJIHEHUIO, OQPOPMIICHUIO M OTYETy IO JJabopaTopHbIM paloTaM, a
UMEHHO:

o OTYeT 1o padoTe MpeACTaBIeH He MO3/Hee IBYX HEJElb M0CIIe BBINOIHEHUsS U/
WIA BOBpeMsl TPUKPEIUICH Ha TPOBEPKY B DIEKTPOHHO-O00pa30BaTEIHLHOM pecypce
moodle.asu.edu.ru (o ykasaHuio npenogasareis!);

. akKypatHO (umtaemo) odopmiieHa paborta (1enb, 00OpPYIOBAaHHE, PEAKTHBHI,
X0l paboThl, TAONHIBI C pe3ylbTaTaMH, TpPa(uKH, pacdyeThl, YpaBHEHUS PEaKIHAd WU
CXEMBI, CTaTUCTUYeCcKast 00paboTKa JaHHBIX, BHIBOJIBI)

o 00513aTeNbHO MPOAEMOHCTPHPOBATH B padOTE MCIOIB3YEMbIH MaTeMaTHYeCKUIA
anmapar 1o TeMe BBINOIHsIeMON paboThl (0003Ha4YeHUs, (GOPMYIbl, YpaBHEHHS PEaKIIHA,
CXEMBI U T.I1.).

® Ha MIUITUMETPOBOM Oymare m300pakeHbl rpauyecky 3aBUCUMOCTHU, MOJYUYEHHBIE B XO€
BBITTOJIHEHHS SKCIIEPUMEHTA (BCE BBIMOJHSAETCS TOJIBKO MPOCTHIM Kapaumamom!). I'paduk
JUI Kaxa0i cuctembl oopmisieTcss Ha OTAEIbHOM JncTe, Macmtaba A4 (wim 2 nucra




macmTaba A4, Gornee MelKkUe PUCYHKH HE JOMycKaroTcs!) ¢ moIpoOHOI MOIpPHCYHOUHOM
noanuceo (Puc.1 ...... ). Ecnu U1 cucteMbl IpUBOAATCS TaHHBIE NTPH HECKOJIBKUX TEMIIE-
parypax, OHM HaHOCSTCS BCe HAa OJIWH rpaduk. B moaprcyHOUYHON MOANUCH YKa3bIBAIOTCH,
YCIIOBHS IOJIyYEHMsI JAaHHBIX (JJIMHA BOJIHBI, Pa3Mep KIOBET, KaKOW TeMIlepaTrype COOTBET-
CTBYIOT HAHECEHHbIE JINHUHU, KOHLIEHTpAlUsl aHAIU3UPYEMBIX pacTBOPOB U T.II.). Komibro-
TEpHBIA BapuaHT IpeacTaBieHus rpagukos He pomyckaercs! IIpu pabore ¢ rpadukom ass
OTIpeNIeNIeHUs] KaKuX-IT100 BEIMYMH, JOMYCKAETCs IMOCTPOCHUE Ha rpaduKe JOTOITHUTEINb-
HBIX JIMHUM, OJTHAKO pacyeThl, CBA3aHHbIE C ’TUMHU I'paduKaMu, cIeyeT IOMEIaTh B TEKCTE
paboThl, a HE HAa KOOPAWHATHOM IIOCKOCTH TpadyKa Wik pucyHka. B moamnucu nox pucys-
KOM JIOJDKEH CTOSITb HOMEp PHCYHKa, Ha3zBaHue rpaduka u paciiuppoBKa 0 HOMEpaM JIH-
HUi Ha rpaduke. XKenaTenbHo, YTOOBI HA OJJHOM JIMCTE PACHONArAICA OJUH PUCYHOK;

° OIMOKHK W HEJIOYETHl B pacueTax OTCYTCTBYIOT, IIPUBEACHBI PA3MEPHOCTH BCEX
BeJIW4YMH B cucteMme equnaui CHU;
° CTYJICHTOM TPABUIIBHO MPOBEJCH aHAIIN3 W OIICHKA MOJYYEHHBIX PE3yJIbTaTOB,

Npe/CTaBlICHa  CTaTUCTHYECKass  oOpabOTKa  MOJIyYEHHBIX  PE3YJIbTAaTOB,  JIaHO
apryMEeHTUPOBAaHHOE OOOCHOBAHUE HAWIEHHOMY MPOICHTY OIINOKHU B paboTe;

o CTY/ICHT MPaBWJILHO M apTyMEHTHPOBAHO OTBETUJI MUCHMEHHO Ha BCE BOIMPOCHI
nocJjie J1abopaTopHOi paboThI, a TakKe 0E30MUO0YHO BBITIOJIHEH KOMILUICKT 3a/1a4 10 TeMe
nabopaTopHOM pabOTHI (ITPU HATMYHWH).

2. omeHKa «xopomoy (70-89 6a/sI0B) BBICTABISACTCS CTYACHTY, €CIIA TOJTHOCTHIO BBITOJTHCHBI
oOmre TpeOoBaHMUS K BBIMOTHEHHUIO, OOPMIICHUIO U OTYETY IO JabopaTopHbIM paboTam, cM.
nyHKT 1. Ho B paboTe UMEIOTCS HE CYIIeCTBEHHBIC 3aMCUaHUS:

o HE TMOJHOe OQOpMIIEHHE, NPEACTABICH HE MOJHOCTBIO MaTeMaTHYECKHN
armapar, IpOIyIEHbl Pa3MEPHOCTH BEITHYHH;

o €CThb HE KPUTHUYECKUE 3aME€YaHus K OOPMIICHHIO U TPAKTOBKE IPahuKOB;

o CTY/ICHT NPAaBUJIBHO W apryMEHTHPOBAHO OTBETHJ MUChbMEHHO Ha Ooiee 80-%

BCEX BOIIPOCOB TIOCIIE JIAOOpaTOpHOW paboThl, a Takxke He MeHee 80-% mpaBHIIBHO
PEIICHHBIX 33J1a4 10 TeMe JabopaTopHOi pabOThI (IIPH HATUYHUH).

3. OIlCHKa «yd0BJeTBOpHUTEJbHO» (60-69 0ayI0B) BBHICTABIAETCS CTYJIEHTY, €CIH He
MIOJTHOCTBIO BBITIOJTHEHBI O0IIME TpeOOBaHWS K BBIOJHEHHIO, O(QOPMIICHHIO W OTYETy II0
7a00paTOPHBIM paboTaM, CM. MyHKT 1, a UMEHHO:
o OTYeT 1Mo paboTe MpEeJCTaBICH HE BOBpeMs (ITO37HEE IBYX HENENb IOCIEe BbI-
NOJTHEHUs1) W/ WM HE BOBpeMS TNPUKPEIUICH Ha TMPOBEPKY B DIEKTPOHHO-
obpasoBarensHOM pecypce moodle.asu.edu.ru (o yka3zanuio npenoxasares!);

. HeOpexxkHoe odopmiieHHe, B paboTe YaCTUYHO MPEJCTABIECH MaTeMaTHUYECKHI
amnmapar, IpoMnyIIeHbl pa3MEPHOCTH BEITUYHH;

. €CTb KPUTUYECKHUE 3aMeYaHUs K 0()OPMIICHHUIO M TPAKTOBKE TPapuKOB;

. CTYyJIGHTOM WM He JdaH, JU00 OImUOOYHO TPOBEAEH aHAIU3 M OIEHKA

MOJIyYEHHBIX pE3yJIbTaTOB, HE IPOBEJIEHA CTAaTUCTHYECKass oO0pabOTKa IOIYyYEeHHBIX
JTAHHBIX, HET Pa3bsICHEHWH IO PACCUUTAHHOMY MPOLEHTY OLIMOKH IO MOJIYYEHHBIM
JKCIIEPUMEHTAIILHBIM TAHHBIM.

o CTyneHT mpaBUIBLHO M apryMEHTUPOBAHO OTBETWJI MUCHbMEHHO Ha Gonee 70-%
BCEX BONPOCOB Mocie JabopaTOpHOM paboThl, a Takxke He MeHee 70-% mpaBMIIBHO
pEIIEHHBIX 3a]a4 110 TeMe J1abopaTOpHOU paboThI (TIPU HATUYUN).

4. OIICHKa «HEYA0BJeTBOPHTEILHOY (50-59 6a//10B) BEICTABIISCTCS CTYACHTY €CIIH:
o OTYeT MO paboTe MpeACTaBleH He BOBpeMs (MO3JHEE ABYX HEAENb IMOCHE BBI-
MIOJTHEHUS) ¥/ WM HEe BOBPEMs WU BOOOIIE HE MPUKPEIITIEH Ha IPOBEPKY B AJIEKTPOHHO-



obpaszoBatenbHOM pecypce moodle.asu.edu.ru (mo yka3aHuio_mpenojaaBatesi!) 6e3
YBaKUTEITbHOMN MTPUYNHBL;

o HeOpexHoe ohopMiieHHE, B paboTe HE IPE/ICTABICH MAaTEMATUYECKUI armapar,
HPOIYIIEHBI PAa3MEPHOCTH BEINYHH;

o UMEIOTCS rpyObie OMMOKH B 0(OPMIIEHUH U TPAKTOBKE TPAPHKOB, B pacyeTax
(M) ypaBHEHUSX PEaKIMii;

o CTYyJICHTOM HE TIPEJCTABJICH aHAJIM3 M OLIEHKA IOJyYCHHBIX PE3yJIbTaToB, HE

IpoBe/ieHa cTaTHCTUYecKas oOpabOTKa MOJYYEHHBIX JaHHBIX, HET PAa3bACHEHUH IO
pacCUnuTaHHOMY IIPOLICHTY OILIMOKH 110 IMMOJIYYCHHBIM 3KCIICPUMCHTAJIbHBIM JaHHBIM.

o CTYICHT HE OTBETWJI INPaBUJIBHO NMHUCBMEHHO Ha MeHee 50-% Bcex BOIPOCOB
nocie J1abopaTOpHON paboThl, @ TAK)KE HE BBINOIHMII IMPAaBUIIBHO XOTsA Obl 1 3amauy u3
KOMIIJIEKCa 3a/1a4 1ocyie 1abopaTOpHOi paboTHI (IPH HATUYHH).

5. OLIEHKA «HEY/IOBJIETBOPUTEIBHO», €CIU CTYJEHT HE MOXET IpPaBWIbHO OTBETHTh Ha
IIOCTABJIEHHBIE BOIIPOCHI, HE CIIOCOOEH IIPOBECTM aHAJIM3 M JaTh OLEHKY I[0JIy4€HHBIM
pe3ysbTaram.

7.3. KoHTpO/IbHBIE 32JaHUS WIH HHbIe MAaTEePHAJIbI, He00X0AUMBbIe /115l OLIEHKH 3Ha-
HUIl, yYMEHHU i, HABBIKOB M (WJIH) ONbITA AeSITSJIbHOCTH

Paszoen 1. «Oowgue ceedenus o IIAB. Knaccugpuxayus IIAB»
Oonacmu npumenenusn IIAB»

1. Bonpocwul 013 o6cyscoenus.
1. Kakue kiacchl BEIIECTB OTHOCAT K IIOBEPXHOCTHO-aKTUBHBIM BeunlecTBaM U nodemy? Kaxue
BElIECTBa Ha3bIBAIOTCA MOBEpXHOCTHO-akTUBHBIMU (ITAB)? IlpuBenure npumepsl.
2. Kakoe ctpoenue umerot [1AB?
3. Kak moapaznenstorcs [IAB B 3aBucUMOCTH OT COCTOSIHUS?
4. lonstue rugpoduibHO-mUnopuiIbHOr0 O6ananca. Kak onpenensiercs, s 4ero 3T0 MOHATHE
BBEJICHO?
5. Onpenenenrie NOBEPXHOCTHOW aKTUBHOCTH /17151 pa3HbIx rpymi [TAB.
6. B yem 3aknrouaercs moromiee aeiicrsue [TAB?
7. Knaccuduxanus [TAB. Ilpuseanrte npumepsi.
8.Uem omnpenenstorcs odnactu npumenenus [IAB?
9. Ilepeuncnure ocHOBHBIE oOsacTn mpuMeHeHust [TAB.

2. Jlabopamopuan paboma Ne 1 «H3yuenue oopazoeanusn 08YXKOMHOHEHMHBIX COCOUHEHUT —
UOHHBIX ACCOUUAM 08 MEHCOY UHOUKAMOPOM Memunosvim opaniceevim u KIIAB»y.

Ipunyun memooa. N3ydaercs oOpa3oBaHHE MOHHOTO accolMaTa MEX]y HWHIUKaTOPOM
MeTUI0BbIM opaHxeBbIM U KITAB, skcTparupyroierocst XaopopopMoM U3 BOIAHBIX PaCTBOPOB.
N3mepsiembie KOHIIEHTpaIuu HaxoasTcs B npenenax ot 0,01 mo 0,25 Mr/m®. Bes kakux-nmm6o us-
MEHEHUI MeToAMKa MpurojHa i onpeaeneHus 1oo0bix KITAB B Bo3ayxe, Bosie U BBITSKKaX U3
MOYB.

Llenv pabomul: HaliTH KOA(PPUIIMEHTHI YpaBHEHHUS, OoNMChIBatoiero pacnpenenenue KITAB
mpu 25 °C B cucteme «Boja — xyiopohopm». Paccuntarh KOMMuecTBO BEIECTBA (, OCTABIIEECS B
MCXOJIHOM PAacTBOpE MOciIe N SKCTPaKIUil.

Annapamypa u peakmugvi. @OTOIIEKTPOKOIOPUMETP 000N CUCTEMBI C MOTJIOMIEHUEM
ceeta oT 440 no 490 HM U kroBeTol ¢ TommMHOM cinos 1-2 cm. Ilocyna crekissHHas MepHad,
T'OCT 1770-20292-74. MetnioBsiii opamkeBbIii, naaukarop, 10° M BozmsIil pacTBop. Xmopo-
dopm, papmakoneiinsiif. Llurpar narpus, 0,1 M pactBop. (PactBopsitor B Bose 21,04 r numoH-
Hoit kucnotsl i 200 ev® 1 M pacTBopa ruJpoKcHIa HATPUSI B MEPHOI K0JIOe eMKOCThIO 1 )1M3).

byghepuwiii pacmseop. Cmemusaior 48 eM® 0,1 M pacTBopa 1uTpara Hatpus u 51,6 oM’
0,1 M pactBopa XJI0pOBOIOPOAHON KUCIOTHI.



HUcxoonwiii cmanoapmmuwiii pacmeop KIIAB, conepxamuit 10 M 0CHOBHOTO BEIIECTBA B
BOJI€, TOTOBSIT BECOBBIM CIIOCOOOM.

Pabouuii cmanoapmmuwiii pacmeop KIIAB, conepsxaruit 10 M, roroBst paz0aBiieHHEM
CTaHJAPTHOTO PAaCTBOpA.

BbinosiHeHne IKCIIEPUMEHTA

T padg/upoeoqyblﬁ epagpux. J{nst IPUTOTOBJICHHUS IIKAJIBI CTAHJIAPTOB B 8 MPOOUPOK EMKO-
crero 10 cm” BHOCaAT 0, 0,05, 0,1, 0,2, 0,4, 0,6, 0,8, 1,0 oM’ pabouero CTaHIapTHOTO PacTBOpa
KIIAB, 2,0, 1,95, 1,9, 1,8, 1,6, 1,4, 1,2, u 1,0 cM® nuctiwumposannoit Bogsr, mo 1 cm 10° M
pacTBOpa METHIOBOTO OPAHXEBOTO M Oy(epHbIA pacTBop 1m0 2 cM°. W3MepsIOT ONTHYECKHe
motHocTH BogHbIX pactBopos (A%, A% ... A%). U3 Bcex mpoGHpPOK SKCTparupyoT XIopodop-
MOM OJIMH pa3 MmopuusMu 1o 4 cM® nonHs accomuar KITAB ¢ MeTHIIOBBIM opaHxeBbIM. Pac-
TBOPaM JAIOT OTCTOSITHCS. DKCTPAKTHI OTACISIOT U U3MEPSIOT ONTHYECKUE TIOTHOCTH dKCTPaK-
TOB (A/ 1 A/z A g) M BoAHBIX cucteM npu 440 (490) HM B KIOBETE TOJIIMHON | vk 2 ¢cM OTHO-
CUTEJILHO HYJEBOTO pacTBopa Wi BoAbl (A1, Az ... Ag). s 06paboTKu pe3yabTaToB MOBTOPSI-
10T padory.

O0padoTka pe3y1bTaTOB

3akon pacnpedenenua. eciau B CUCTEMY U3 JIByX HE CMEIIMBAIOIIMUXCS JKUJIKOCTEH BBe-
CTH Kakoe-JIH0O BEIIeCTBO, CIIOCOOHOE PACTBOPATHCS KaK B OJJHOM, TaK M B APYTOM pPacTBOPUTE-
Jie, TO TOcie B30AITHIBAHUS OHO PACIIPENICIUTCS ONPEACTICHHBIM 00pa3oM MEXIy CIOSIMH JaH-
HbIX XuAKOCcTel. COOTHOILIEHNE PAaBHOBECHBIX KOHIEHTPALMI pacnpenenssieMoro BElIeCTBa B
JBYX KHUJIKOCTSIX IPU OCTOSIHHOW TEMIIEpATypeE SABISAETCS MOCTOSIHHON BEIMUYMHON U HE 3aBUCUT
OT a0COJIOTHBIX U OTHOCUTENbHBIX KOJIMYECTB KAKJOTO U3 PACTBOPHUTENEH U paclpeaensieMoro
BELIECTBA.

C1"/ Cy = Ky — 3axon pacnpedenenus  obwem 6uoe, (@D)]
rae C1 — paBHOBECHAs! KOHIICHTPAIUs pacTIpeIeIsIFOIIerocs BemecTna B nepBoit ¢ase, C, - pas-
HOBECHAasl KOHIIEHTpPALUs paclpenessionierocs: BemecTsa Bo BTopoi daze, N = My/ My, M; —
CPEIHHI MOJICKYJISIPHBIN BEC paclpeelIsiioIerocs BeecTBa B nepBoit daze, M, — cpennuii Mo-
JIEKYJISIPHBIA BeC pacrpeaessioIIerocs: BelecTBa Bo BTOpoi ¢a3e, N BBOAUTCS, T. K. B HEKOTO-
PBIX cHCTEMax paclpeaessionieecs] BEIEeCTBO BCIEACTBUE JAUCCOIMAIMM WIIM acCOLMAIUN €ro
MOJIEKYJ 00J1aflaeT HeOIMHAKOBOM CpeHel BETUYMHON YaCTHUI] B Pa3HBIX PACTBOPUTEISX.

[TponorapudmupoBas BeipakeHue 1, moaydnm:

nlgC; —19C,=19gK; wmm 19C, = nlgCy — 19Ky (2)

VYpaBHeHue 2 — 3TO ypaBHEHUE NPSAMOH, IJie TAHI'€HC yrjla HaKJIOHa MpsAMOM K ocu abc-
IIMCC PaBeH N, a OTPE30K, OTCEKAEMBbIii IPSIMOIA 10 ocu opauHaT paseH 19K

3aKOH pacIpelesieHus] UCMONb3yeTcsl ISl KOJUYECTBEHHOM XapaKTepUCTHUKH Ipolecca
HKCTpArvpoOBaHUs BEIIECTB U3 paCTBOPOB. 3Has K03(D(PUIIMEHTHI ypaBHEHHUS, OMMCHIBAIOIIETO pac-
npezenenue (N 1 Kj), MO)KHO pacCUUTaTh KOJIMYECTBO BEILECTBA (J, OCTABLIEECS B UCXOJHOM pac-
TBOpE MOCJIE N AKCTPAKIUI:

g= go(KV1/ KV; + Vz)n’, (3)
r7e go — MepBOHAYAIbHOE CO/EPIKaHME HKCTparupyeMoro BemecTsa B Vi oM’ pactBopa, T; Vy —
0GBEM PACTBOPHTEIIS, KOTOPHIM IPOM3BOIHIOCH SKCTPATHPOBAHHE, CM-.

JIns HaxoxaeHust KodppUIMEeHTOB ypaBHEHNs1, OMHCHIBaIOIIEro pacnpeaenenue (N u Ky),
HEOOXOMMO MOCTPOHTH 3aBUCHUMOCTh IgA; — IgAA; (puc. 1), UCTIONB3ysT BMECTO KOHIICHTPALIUI
3HAYEHUS ONTUYECKUX IIOTHOCTEH pacTBOPOB, T.K. U3MEHEHUE ONTHUYECKOM MIIOTHOCTH MPSIMO
IIPONOPLUOHAIIBEHO U3MEHEHHUIO KOHLIEHTPALINH.
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Puc. 1. I'paduk nns HaxoxaeHUs: KOdOPHUITMEHTOB YpaBHECHHUS,
omnuceIBaromiero pacupeneneane (N u Kjy)

st moctpoeHust HeOOXOAUMO paccuuTaTh: AAj...AAg = Aol — A; Dusnueckuil CMBICI
BENMYUHBI AA — OTHOCUTENbHAS TUIOTHOCTh, COOTBeTCTBYIoMIAas konuecTBy KITAB B skcTpak-
Te; paccuuTath IgA;... IgAsg, a Takke IgAA;... IgAAs.

Omnpenenus rpadudecku KodhUIMEHTH YpaBHEHHUS, OMUCHIBAIOIIETO pacmpeaenenue (N
u Kj), HeoO6xoauMo paccunTaTh KOJHMUYECTBO BEIECTBA (J, OCTaBIIEECS B MCXOIHOM pacTBOpE
nociie N axcTpakuui (3).

st mocTpoeHus TpagyupoBodHoro rpaduxa s onpexaenenus [IAB crpost 3aBucu-

2 N /
MOCTb ONITHYECKHUX INTIOTHOCTEH IKCTPaKTOB (A'1, A2 ... A'g) oT koHeHTpauuu [TIAB (puc. 2)

AA

C, momb/mm®

Puc. 2. 3aBUCHUMOCTb ONTUYECKUX TJIOTHOCTEN IKCTPAKTOB OT KOHIIeHTparuu [IAB

Otuyer no padorte BKIIOUaeT B ce0s Ha3BaHHE pabOTHI, OCHOBHYIO MJICK0 ATOH paboTHl,
MaTepuaibl, 000pyJOBaHHE U METOJUKY BhIOJHEHUS. [loyueHHbIE pe3ynbTaThl MPEICTaBISIOT
B BUjie Ta0iMI U rpadukoB. B koHIe oTueTa JenaeTcs 3akioYeHue.

3. Komnnexkm 3adau (3ad0anuii) 0na npakmuyeckux zauamuil no oucyunaune «llosepx-
HOCMHO-AKMUGHDbIE GeULeCEar

Memoouueckue pekomenoayuu K peuienuio munoevlx 3a0au
IMpumepsbI penieHnst THIIOBBIX 33124

1. 3aBHUCHMOCTH TTOBEPXHOCTHOTO HATSKCHMSI BOJIHBIX PAacCTBOPOB aMHJIOBOTO CHUPTA
0
(CsH110H) ot xonnentparuu npu 25° C BeIpaskaeTcs CleAyImuM 00pa3om:

3
| Konyenmpayus, kmonwv/m | Ilogepxnocmmnoe namsicenue, MH/m |




0 72,0
0,0019 70,4
0,0038 69,2
0,0075 66,7
0,0150 61,7
0,030 55,3
0,060 46,6
0,120 38,0

Omnpenenuts rpaduyecKy MOBEPXHOCTHBIA M30BITOK aMHUJIOBOTO CIUpPTa U3 PAacTBOpa C
koHuenTparueit 0,030 KMoIb/M°.

Pewenue. TloctpouM rpaduk, oTpaxkaroluii 3aBUCUMOCTE ¢ OT ¢ (puc. 1). IlpoBegem
KacaTeJIbHYI0 K KpMBOM B Touke, umeronieit opaunaty 0,030 kMoub/M°. TaHreHe yIjla HaKJIOHa

do
KacaTeJIbHOM K OCH a0CIHcC paBeH de W3 rpaduka HaXOquM:
c

-3
do 37-10
dc 0,095

(Muosxutens 107 B urcuTeIe BBOAMTCS B CBS3H C TEM, 4TO MOBEPXHOCTHOE HATSIKCHIE

B Ta0ymiie 1 Ha puc. 1 BeipaxxeHo B MH/m). [1o ypaBHeHUI0 m3oTepmbl ancopoumu ['nb6ca Haxo-
JIIM TTOBEPXHOCTHBIH N30BITOK:

I'=- 0’0330 (-0,39) = 4,72 -10° kmoms/m’.
8,31-10° - 298

6 I

=—0,39 H-M*/xMoub.

80 |

70

60

50

40

30 L A Y
0 0,05 0,10  C. Kmonb/m®

. do
Puc. 1. I'paduueckuii pacuer e JUISL IOBEPXHOCTHOTO U30BITKA aMUJIOBOTO CITUPTA.
C

2. OnpenenuTh TOBEPXHOCTHBIA M30BITOK (KMOJ‘II)/MZ) npu 10°C s pacTBopa, couep-
xKarero 50 Mr/ov’ nenaproHoBoil kucioTel CgH17COOH, TOBEpXHOCTHOE HATSKEHUE UCCIENY-
emoro pacreopa 57,0-10 " /M.

Pewenue. 11o npunoxeHUI0 HAXOAUM MMOBEPXHOCTHOE HaTskeHue Boabl 6(H,0) mpu 10
°C : 6(H0) = 74,2210  m/m.

OmnpenensieM KOHIIEHTPAIMIO KUCIOTHI B PACTBOPE
C,=0,05/158 = 3,2:10 ~* kmos/m *;

C1 =0.
VYpaBHeHue uzorepmsbl ajacopbuuu 'mb6bca st 1OCTaTOYHO pa30aBIEHHBIX PAacTBOPOB

C do
nMmeerBun: [ =——-—;

RT dc’



do Ao o0,—-0,
JUTSL TPUOJTMKEHHBIX PACY€TOB —— MOYKHO 3aMEHUTh HA: —— = ————
c Ac c, — ¢

torna [ =— €2 0275 ,

RT ¢, —¢
rjae [’ — Benu4yuHa aacopOonmm;
¢ — KOHIICHTPAIIUs BEIIeCTBA, KMOTIB/M®,
R — razoBas nocrostHHasi, J»x/kmoib-K;
T — remnieparypa, K;
do

d_ — U3MCHCHUC IMMOBCPXHOCTHOI'O HATSAKCHUA paCTBOpPaA C KOHHCHTpaHI/Ieﬁ PaCTBOPCHHOI'O BC-
C

IIeCTBa NIPH HEU3MEHHOH MoBepxHOCTH, H/M.
G2 — IIOBEPXHOCTHOE HaTsKeHUe pacTBopa, H/m;
G1 — NOBEPXHOCTHOE HATsKEHHE YMCTOro pactBoputesis, H/m.

(0
W3 noiy4eHHOro ypaBHEHHUs CIIEAYeT, 4TO ecnnd—> 0, To /< 0 (oTpuuarenbHas aj-
C

(0}
copbuus), a npu — < 0, I'> 0 (mosoxuTenpHas aacoporus).
C

[Ipy MOJOKUTENHLHON ancopOLMK KOHIEHTPALUS PAaCTBOPEHHOIO BELIECTBA OOJIBILE B IOBEPX-
HOCTHOM CJIO€, YeM B IIyOHHE (asbl, a 62 < O,
HaxoauM moBepXHOCTHBIN H30BITOK:
32-10™ 57,0-10°—-74,22-103
_ . . - =7,318-10"° kmons/M?,
8,314-10° - 283 3,2-10

Tak Kak / > 0, To ajcopOmus MOJ0KUTEIIbHA.

3. Haligute mNOBEpXHOCTHYIO aKTHBHOCTh BAJIEPHAHOBOM KHUCIOTHI Ha TpaHUIE €€
BOJHOTO pactBopa ¢ Bozayxom mpu C = 0,01 MOJIB/IM°. 3HAYCHHS KOHCTAHT YpaBHEHUS
IIIumkosckoro: a = 17,7; b = 19,72.

Pewenue. Ypasuenue [HIUIIKOBCKOTO UMEET CIEAYIOIIMN BHUI:

Ao =0,—0=In(l+bc)

[Tocne nuddepeHnmpoBaHus MOTyYUM ypaBHEHUE:

—(do/dC) =a'b /(1 + b-c);

Hcnonb3ys NOy4eHHOE YpaBHEHUE, PACCUUTAEM MTOBEPXHOCTHYIO aKTUBHOCTh

BAJICPUAHOBOM KHUCIIOTHI:

—(do/dC) = G =17,7-19,72/(1+19,72:0,01) = 294 spr-cmM/MOJIb.

4. BpluucnuTe MOBEPXHOCTHOE HaTsbKeHHe Toiyosia mpu 50°C, eciau mpu MeUIEHHOM
BBIIIYCKAaHWU €0 U3 cTajJarMoMeTpa Macca 38 kamenb coctaBuia 1,486 r. [Ipu BbimyckaHuu u3
TOT0 € CTaJJarMOMETpPa BOJBI IIPU TOM kKeE TEMIIEpaType Macca 25 Kalesb €€ OKa3anach paBHOU
2,657 r. [ToBepxHOCTHOE HaTsHKeHne Boab! pr 50 °C pasro 76,9110~ H/m.

Pewenue. ]l onpeneneHus: NMOBEPXHOCTHOIO HATSKEHUS TONIyoOJla cTajJarMOMeETpUYe-
CKHM METOJIOM BOCIIOJIb3yeMcs (POPMYJION:

m(mOJzyOJza)- n(soowt)

o(monyona)= o(600wt)
m(600wt)- n(monyona)’
riae o (tonyona) u o (H,O) — moBepXHOCTHOE HATSHKEHHME TONMyoja U BOAbI, H/M; m(Toyomna) u
m (H,O) — macchl kariens Toyosa i BOJIbI, T UITH KT
n(romyona)u N(H,0) — ymcino kamensb ToIyosia U BOJIBI.

[ToiICTaBUB YHCIIOBBIC 3HAYCHHS, TOTYUUM:



s 1486-25

=176,91-10"
o(monyona) 265738

—28,30-10° 10,

3agaun

1. IpoBepswTe, BhIMONHsAETCS I npaBuio Jrokio — Tpaybe st pa3baBieHHBIX pacTBO-
POB HACBIIICHHBIX OPTaHUYECKUX KHCJIOT, MOBEPXHOCTHOE HATSDKEHHE KOTOPBIX MPHBOIUTCS B
CIenyroIel Tabmure:

Ilosepxnocmmno- Kanponosas OHnaumosas Kanpunosas Kanpunosas
akmuenoe Kucioma Kucioma Kucioma Kucioma
gewecmao CH3(CH3)4COOH | CH3(CH,)sCOOH | CH3(CH,)sCOOH | CH3(CH,)sCOOH

Konuenrpayums, 1 1 0,073 0,0087
MOJIb/M ' ’

E;’;";f{’;‘gg;‘ze 71,20 67,00 70,4 705

1B0pa, MH/AL (20 °C) (20 °C) (25°C) (25 °C)

TToBepXHOCTHOE HaTsKeHHe uncToil Bomsl (MH/M?): 72,75 mpu 20 °C u 71,96 npu 25 °C.

2. Beruucnure mMoBepXHOCTHBIH M30BITOK MACIISTHOH KHCIIOTHI HAa TIOBEPXHOCTH pa3ieiia
BOAHBIN pacTBOp-Bo3Ayx npu 293 K u xonuentpauuu 0,104 KMOJ‘IB/MS, UCIIOJNIb3Ysl CIIEYIOLIUE
JaHHbIE:

¢, KMOIIB/M 0,00 0,021 0,05 0,104 0,216 0,489

c-10°, H/m 74,01 69,51 64,3 59,85 51,09 44,00
3. Ilpu kakoil KOHLIEHTpAIMK TOBEPXHOCTHOE HATSHKEHHE PACTBOpA BAIEPUAHOBOW KUCIIOTHI
Oynert paBHo 52,1 MJK/M2, ecin npu Temneparype 273 K koapduuments! ypasHenus Iumkoscko-

1o A 2= 4-10° MOJ'IB/MZ, K = 56,9 z[M3/M0nL? [ToBepxHOCTHOE HATSHKEHHE BOJBI Gy = 75,59
mJx/mM°.

4*. PactBop mansMuTuHOBOM KucnoThl C16H202 B 6eH30m€e conepxurt 4,24 r/I[M3 KHCJIO-
Thl. [locrie HaHeceHusI pacTBOpa Ha MOBEPXHOCTH BOJBI OCH30JI HCHApSIeTCs, U MaIbMUTHHOBAS
KHCTIOTa 00pa3yeT MOHOMOJEKYISpHYIO TUuieHKY. Kakoil oObemM pacTBopa KHCIOTHI Tpebyercs,
YTOOBI MOKPHITH MOHOMOJIEKYJISIPHBIM CIIOEM TOBepxXHOCTh S = 500 cM?. Tlnomams MOJIEKYJIBI
aIbMUTHHOBOH KHCIIOTHI B MOHOCTOE Syon = 21 A.

5. Onpenenute NOBEPXHOCTHBIA M30BITOK nfn 10 °C nns pacTtBOpa MenaproHOBOM KHC-
70Thl MOJIsipHOU KOHIIeHTparuu 0,000316 Monb/AM”, eciii MOBEPXHOCTHOE HATSIKEHUE PACTBOPA
paBHO 57- 10° H/m, a MMOBEPXHOCTHOE HATSKEHHME BOJIBI IIPU ATOM Temmneparype paBHo 74,22- 107
H/m.

6. [ToBepXHOCTHOE HATSDKEHHE BOTHOTO PACTBOpPA M30BATCPUAHOBON KHCIIOTHI MOJISIPHOM
KoH1eHTpauuu 0,0312 MOJIB/IIM° npu 15 °C pasno 57,5 10° H/m. Onpenenure MOBEPXHOCTHBIN
M30BITOK KHUCIIOTHl Ha MOBEPXHOCTU PACTBOPA, €CIM MOBEPXHOCTHOE HATSKEHHE BOJbI PAaBHO

73,49-10° H/m.

7. IToBepXHOCTHOE HATSHKEHUE BOJIHOTO PAaCcTBOpPA THJIPOKCHAA HATPUS MACCOBOW JoMeit
20 % mpu 20 °C paBHoO 85,8: 10 u/m. Ompenenure MOBEPXHOCTHBIN M30BITOK Ha TIOBEPXHOCTH



pacTBOpa U CleIanuTe BBIBOJ O IOBEPXHOCTHOM aKTMBHOCTH ruiapokcuia Harpus. [IoBepxHocT-
Hoe HatrspkeHue Boawl Tipu 20 °C paBHO 72,75-10°° H/M, a IIOTHOCTH pactBopa NaOH paBHa
1,219 r/em’.

8. 3aBI/ICI/IMOCTB HOBCpXHOCTHOI‘O HaTIXKCHHUA OT KOHL[GHTpaI_[I/II/I BaJIepHaHOBOﬁ KHCJIOTHI
npu
80 °C onuchIBaeTCsl ypaBHEHUEM:
6=62,610°-17,7-10In(1 + 19,72C).
Omnpenenure NOBEPXHOCTHBINA M30BITOK BAJIEPUAHOBOM KHUCIOTHI HAa TPAHMIIE C BO3YXOM
W3 pacTBOpa, KOHLEHTpalus Kotoporo paBsHa 0,05 KMOJIB/M .

9. BeruncimTe mMOBEpXHOCTHBIM M30BITOK MACISTHON KUCIOTHI pHu 273 K u3 BogHOTO pac-
TBOpa Mnpu KoHueHTparuu 0,1 KMOJIB/M® Ha TpaHUIIEe C BO3IYXOM, €CJIM 3aBUCUMOCTh MTOBEPXHOCTHO-
IO HAaTSDKEHHS ¥ KOHIIEHTPALIUU OMHCHIBACTCS YPaBHEHHEM:
6=7562:10°-16,7-10In(1 + 21,5C).
B kakux npeaenax moipKHA HAXOAWUThCS amcopOums karmpoHoBor kucioTel CsHiiCOOH
MIPH TEX e YCIOBUSX, €CIIU BBITIONHsETCS TipaBuio Jiokio — Tpaybe?

2

10. Onpenenure YUCICHHOE 3HAYEHUE (KMOJIB/M”) U 3HAK MIOBEPXHOCTHOTO M30BITKA MPH
15 C s BOAHOTO pacTBOpa, cojepikamiero 29 r/i aneToHa, eciii MOBEPXHOCTHOE HATSIKCHUE
pactBopa 54,9- 10 H/m, a BojsI MpHu JaHHOU Temriepatype 73,49: 10° H/m.

11. TloBepXHOCTHOE HATSKEHHE BOJAHOIO PACTBOPA CEPHOM KUCIOTHI C MAacCOBOM J0Jei
20 % npu 18 °C paBno 75,2 10° H/m. Omnpenenute NOBEPXHOCTHBIA U30BITOK HA MOBEPXHOCTH
pactBopa. [loBepxHocTHoe HaTskeHue BojbI ipu 18 °C paBno 73,05- 107 u/m, a wIOTHOCTD pac-
TBOpA CEpHOU KUCIOTHI paBHa 1,143 r/em’.

12. TloBepXHOCTHOE HATSXKEHHE BOJHOTO PacTBOpa ¢ KOHIEHTpauueil neHtanosna 0,03
Monb/aM° paBHO 55,3-10° H/m mpu 298 K. OueHuTe BEIHUMHY MOBEPXHOCTHOTO H3OBITKA M3
pacTBOpa ¢ KoHIleHTpauueil Oyranona 0,015 MOIB/ M npu 298 K.

13. TloBepXHOCTHOE HATSKEHHUE BOJITHOTO PAcTBOpa, coz[e]gxcamero MIOBEPXHOCT-
Ho—aKTHBHOE BemecTBo (ITAB) B kouuenTpamun 0,056 Mos/mm° ipu 293 K pasmo 4,33-107
H/M. Beruucnure BeanunHy moBepXHOCTHOTO U30bITKa [TAB 13 pacTBOpa ¢ KOHIIEHTpaIei

0,028 Momb/am° mpu 293 K.

14. Onpenenute MOBEPXHOCTHBIA U30BITOK (MOJ‘IB/MZ) npu 15°C a1s BogHOrO pacTBopa
alleToHa, CoIepKamtero 29 r/aM° aleToHa, eciii MOBEPXHOCTHOE HATSIKEHHE pacTBopa 59,4-107
H/M, moBepxHOCTHOE HaTsHKEHUE BOABI — 73,49- 107,

Paszoen 2. Cunmes I1AB.
1. Bonpocwl 01a oocyrncoenus.
1. Cunre3 AITAB. Conu BeICHIMX KUPHBIX KUCIIOT.
2. Cunte3 AITAB. Conu cynb}hoapupoB MepBUYHBIX U BTOPUYHBIX CIIUPTOB.
3. Cunre3 AITAB. Ankunapuncynb(poHatsl. AJKUICYIbPOHATHI.
4. Cunres AITAB. Asorcoaepxaiue annonHslie [TAB.
5. Cunre3 HenoHoreHHbix [IAB. OxcuatunupoBaHHble cIUPTHI. OKCUATWIMPOBAHHBIE AJKHJI-
(beHoIBI
6. Cunte3 HIIAB. AnkwiamMuHBI
7. CuHTe3 KaTUOHHBIX TOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
8. CuHTe3 aHHMOHHBIX MOBEPXHOCTHO-aKTUBHBIX BEIECTB. AHHOHHO OpPHEHTHpPOBaHHbIE amdo-
mutHble [TAB. AnkunamuHokapOOHOBbIE KUCIOTHI. [IpuBeauTe npumepsl.



2. Jlabopamopnasa pavoma Ne 2 «H3yuenue oopazoeanus KOMnaeKCHbIX COCOUHEHUII MeHCOY
HEUOHO2EHHBIMU NOBEPXHOCMHO-akmueHbimu eeujecmeamu (HIIAB) ¢ pooanuoom xobans-
ma-ammonuny.

Ipunyun memooa. OnpeneneHre OCHOBAaHO Ha 00pa30BaHUU COEMHEHUS, OKPAILIEHHOTO
B roay6oii uet, npu B3aumoaerictsun HITAB ¢ poganunom kobansra-aMmonus. HuxHauil npe-
nen obHapyxeHus — 1 Mr/z[M3, u3Mepsembie KoHueHTpauu — ot 1,0 go 20 Ml"/I[Mg. Onpenene-
HUIO MEIIAIOT Bce aHMOHAKTUBHbBIE [TAB.

Annapamypa u peakmugvi. POTOIIEKTPOKOIOPUMETP JHOOON CUCTEMBI C MOTJIONIEHUEM
ceetra oT 400 no 800 HM u kroBeToi ¢ TommuHON cnost 0,1-5 cm. Ilocyna crexnsHHas mMepHas,
I'OCT 1770-20292-74. Pomanua ammonus, X.4. Hutpat kodansta CO(NO3),-6H,0, u.1.a. Pona-
HUJ KoOambTa-aMMOHUS (TToMemiaroT 15 T HuTparta kobansta U 100 T ponanuga aMMOHUS B MEp-
HYI0 K0JIOy emKkocThio 500 oM, PacTBOPSIOT B IUCTUIUIMPOBAHHOM BOJIE, JOBOJS 00BEM PAacTBO-
pa BOJIOM JIO METKH).

Hcxoomwiii cmanoapmuulil 600HbII pacmeop, Conepx ammi 1 r/nm° HITAB.

Pabouuti cmanoapmuoiii pacmeop TOTOBAT pPa30aBIICHUEM HMCXOJHOTO CTaHIAPTHOTO
pacTBopa IUCTHILTUPOBAHHOM BOJOM.

Boinosinenue padoTsl

I'padyuposounvlil epaghux. JIns IPUTOTOBICHUS IIKAIBI CTAHAAPTOB B 9 IPOOHPOK EMKO-
cTeio 10 cM® BHOCAT 0;0,1; 0,2; 0,5; 1,0; 2,0; 4,0; 6,0; 10,0 oM’ cranaaptHoro pactsopa HITAB.
OGbeM goBoasT 10 10 cM® BozIoif, K pacTBOpaM MpHGABISIOT IO 2 CM® PACTBOPA POJAHM/IA KO-
OanbTa-aMMOHUS, BCTPSIXUBAIOT | MUH U 4epe3 S5 MHUH M3MEPSAIOT ONTHYECKHUE MIOTHOCTU. 3-
MEPSIFOT ONTHYECKHUE TUIOTHOCTU pacTBOPOB (A1, Az ... Ag). Jlyia 00paboTKu pe3ysibTaToB HEOO-
XOJIUMO MTOBTOPUTH padoTYy.

O0padoTka pe3y/abTaToOB

I'pagyupoBounslii rpaduk ans onpexneneHust [IAB — 3aBUCHUMOCTh B KOOpAMHATAX «OTI-

TUYECKasl INIOTHOCTH pacTBOPOB — KoHIeHTpauuu [IAB» npuBenen Ha puc. 3.

AA

C, mr/em®

Puc. 3. I'panynpoBouHbIii rpaduk

Omuem no pabome

Tema 4. Ilogepxnocmno-aKkmugenwle geuyecmea u nPo0daIemsvl AHATUMUYECKOT XUMUN .
Memoowt onpedenenusn IIAB
1. Bonpocwut 0na o6cysycoenus.
1. JlaiiTe onpeneneHne NOHATHIO HOHHBIN acconuar. I Ipuseaure npuMepsl.



2. Kakue noHHBIEC accoluaThl CrIOcOOHBI 00pa3oBbiBaTh aHnOHHBIE [IAB? [IpuBenuTe mpuMepsi.
3. Kakue moHHBIEC accoluarhl crmocoOHbI 00pa3oBbiBaTh KatroHHble [TAB? IlpuBenure mpume-
PBL

4. HazoBute coBpemMeHHbIe MeTobl omnpezaenenus cuateTudeckux [IAB (CITAB) B oO0bekTax
OKPYKAaIOILEH CPEIbL.

5. Pacckaxkute 00 omnpenenennn kaTHoHHbIX [IAB B Buie HOHHBIX acCOIIMAaTOB C AHUOHHBIMHU Kpa-
CHUTEIISIMU SKCTPAKIIMOHHO-(DOTOMETPUIECKIM METOIOM.

6. Pacckaxute 00 onpeneneaun HITAB B Buae ux coequHeHnid ¢ poJaHu0M KOOabTa.

7. Pacckaxure 06 onpeneneanu AIIAB B BuJe UX MOHHBIX acCOLMATOB C KATHOHHBIMU KpacH-
TEJSIMH.

8. Omnucarp (HU3HKO-XUMHUECKUE METOIbI onpenenenus IIAB B pa3nuyHbix 00beKTax.

9. CopOLroHHOE KOHIIEHTPUPOBAHUE KaK MOATOTOBUTENIBHBIN 3Tal aHATUTHYECKOTO OIpe-
nenenus [TAB.

2. Jlabopamopnasa paboma Ne 3 «H3yuenue o0pazoeanus KOMniIeKCHbIX COCOUHEHUTL MeHCOY
AHUOHHBIMU NOGEPXHOCMHO-aKkmugHbvimu eewjecmeamu (AIIAB) ¢ memunenosvim cunumy.

Ipunyun memooa. OmnpeneneHrue OCHOBAaHO Ha OOpa30BaHMM MOHHOTO accoluaTa, Mpu
B3aumoeiictun AITAB ¢ METUIIEHOBBIM CUHUM (WJIM KPUCTAIMYECKUM (DUOJIETOBBIM).

Annapamypa u peakmugvl. DOTOIIESKTPOKOIOPUMETP OO0 CUCTEMBI C MOTJIOMIEHUEM
ceera oT 400 o 800 HM u kroBeToil ¢ TonmuHou cinosa 0,1-5 cm. Ilocyna crekisiHHass MepHas,
['OCT 1770-20292-74. PacTBOp METHJICEHOBOT'O CHHETO, 4.1.a. ¢ KoHueHTpanueid 0,03 %, oun-
IweHHbIH xaopodopmom. [t ouncTku 10 ¢M® METHICHOBOTO CHHErO IOMELIAKT B ACIUTENb-
HYIO BOPOHKY, IIPUJIMBAIOT 5 CM° XI0po(opMa, HHTEHCHBHO BCTPSXUBAIOT, [OCIE PACCIIAHBAHMS
KUAKOCTEH XJIOPOGOPMHBIN €0 OTAETSAIOT, @ BOJIHBIN CIIOM UCIIONB3YIOT [yt aHanu3a. docdar
KaJusl OJJHO3aMEIEeHHBIN, 4.11.a.; ¢pocdarubiii Oydepusiii pacrBop, pH 10. PactBopsitor 4,083 r
docdara xanus B Boge u noBoaar odowsem 10 300 cm”. 3aTem K pacTBOpy npunuBaiot 157,5 oM’
0,8%-nHor0 pacTBOpa rUAPOKCHIA HATPHSL.

Hcxoonvui cmanoapmuwiii pacmeop (10 mr/cm’) ATTAB.

Paboyuii cmanoapmmuwiii pacmeop, conepxanuii 1,0 mr/cm® ATIAB, TOTOBST U3 HCXOJ-
HOT'O CTaHJapTHOTO pacTBOpa pa30aBICHUEM.

BoinosiHenune padoTsl
I'paoyuposounsiii epagpux. J1ns IPpUTOTOBIEHUS MIKAIbI cTaHAapTOB B 10 mpoOupok em-
kocthio 10 cm™ BHOCaT 0; 0,2; 0,4; 0,8; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 oM’ pabodero cTaHAapTHOTO
pacteopa AITAB. OGsem moBomsT 10 10 cm® Bogoif, moGaBmsior 2 cM° pocdaTHOro GyhepHOro
pactBopa ¢ pH 10 i mepememmsarot. Jlanee npu6GaBsior 1 cM® pacTBopa METHIICHOBOTO CHHETO,
NepeMenInBaoT 1 MUH U yepe3 5 MUH U3MEPSAIOT ONTUYECKUE MIIOTHOCTH pacTBOpoB (Ag, Az ...
A10). lns 06paboTKH pe3yabTaToB CleayeT NOBTOPUTh paboTy.

O0paboTka pe3yJbTaToB
I'pagyupoBounslii rpaduk nns onpexaeneHus [IAB — 3aBUcHMOCTh B KOOpAMHATAX «OI-
THUYeCKas INIOTHOCTh pacTBOPOB — KoHLeHTpauuu ITAB» npusenen Ha puc. 3.
OTt4er o padore

3. Komnnexm mecmogvix 3a0anuil 0711 RPOMEHCYMOUH020 KOHMPOJIA 3HAHUI NO OUCUUNIUHE
“IToséepxnocmno-akmuenvle euyecmear

1. IToBepXHOCTHO-aKTUBHBIE BEIIECTBA — ITO:
a) BeIeCTBAa CIIOCOOHBIE YBEIMUMBATh MOBEPXHOCTHOE HATSKEHUE HA TpaHULIe pa3zena ¢as;



0) BemiecTBa, aJCOPOUPYIOLIUECS TMOJIOKHUTETHFHO U BBI3BIBAIONINE CHIKECHUE MOBEPXHOCTHOTO
HaTSKEHUS paCTBOPUTEIIS;
B) BEILIECTBA, HE U3MEHSIOLINE KOHLIEHTPALIMIO pacTBOpa.

2. Jlns KakuxX KJIaccoB OPraHWYECKUX COCIUHCHHA XapaKTEPHO CHIXKATh MOBEPXHOCTHOE
HATSHKEHHUE BOJBI?

a) CIIUPTBHI;

0) albaeruIbl;

B) KETOHBI;

T') YIIEBOIOPOABI ¥ Pa3IUYHbIE UX TPOU3BOIHBIE;

1) OenKy;

€) COJIU IIeJIOYHBIX METAJJIOB U aMMOHHUS BBICHINX dKHUPHBIX KUCIIOT.

3. Mepoii crtocOOHOCTH CHUKATh TIOBEPXHOCTHOE HATSKCHUE BOJIBI SIBIISICTCSI:
a) IOBEPXHOCTHOE HATSHKEHUE;

0) MOBEpXHOCTHAS aKTUBHOCTD;

B) rpaHuna paszaena ¢as.

4. Monekynsl ITAB umeror crpoenue:
a) MOHO(HIIBHOE;

0) rerepoduiibHOE;

B) TUPUIBHOE.

5. K npupoansim ITAB oTHOCSTCS:

a) JKeITYHBIC KUCIIOTHI;

0) HU3KOMOJIEKYJISIPHBIE TTOJTUCaXapHIbI;
B) OeJkw;

T') MOJIUTIETITUIBL;

1) TIOJTUATUIICHTITUKOJIH.

6. B 3aBucumoctu ot coctosiaus [TAB B pacTBOpe yCIIOBHO pa3iiyaroT:
a) HICTUHHO pacTBOPUMBIE (MOJIEKYIISIPHO-AUCIIEPTUPOBAHHBIE);

0) KaTUOHHBIE;

B) aHHOHHBIE;

') HEHOHHBIE;

1) KOJIJIOUIHBIE;

€) aM(onuTHBIE.

7. Kakue BeliecTBa MOXHO OTHECTH K aHUOHHBLIM [TAB?
a) CH=CH-(CH,),COOM,;

6) RC6H4(C2H4O)n803M;

B) [RR’,NCgH4NR,R]*2X

r) RO(C,H40O)H;

1) RNH(CH2)nCOOH.

8. Kakue BerecTBa MOKHO OTHECTH K KaTHOHHBIM [IAB?
a) RNHC6H4COOH;

0) (CHj3)3Si[OSi(CHs)2]n-(CH2)30(C2H40)mH;

B) RR’R’’N*O’;

r) [RsPR’]'X;

1) SOOCCH,SO;M.



9. Yem oOycnoBneHo npumenenue [TAB?
a) IOBEPXHOCTHON aKTHBHOCTBIO;

0) CTPYKTYpOii aZicCOPOIIMOHHBIX CIOEB;
B) CITOCOOOM TIPOM3BOJICTBA;

') 00BEMHBIMH CBOWCTBAMH PacTBOPOB.

10. Kakue BemiecTBa MOKHO OTHECTH K HEHOHHBIM [TAB?
A) conu BBICHIUX KUPHBIX KUCIIOT;

0) OKCHATHIIMPOBAHHBIEC ATKUI()EHOIIBI;

B) coJi CyJIb(03(UPOB MEPBUUHBIX CITUPTOB;

T') OKCUATHIIMPOBAHHEIC CITIUPTHI;

1) ATKHJIAMHUHOKapOOHOBBIC KUCIIOTHI;

€) aJIKUJIaMHUHBI.

11. K aHMOHHO-OpHEHTUPOBaHHBIM aMpoauTHBIM [IAB oTHOCATCS:

a) COEJMHEHUS C aMUHHOM IPYNION U OCTaTKOM MUHEPAIbHOM KHCIIOTHI;
0) TpEeTUYHBIC AMUHBI;

B) OKCUATUIIMPOBAHHBIE U300KTUI(EHOJIBI.

12. KonuecTBeHHOI Mepoil H30bITKA YHEPTHH, OTHECEHHOH K SIUHHUIIE TUIOMIAAHN TOBEPXHOCTH,
SIBIISICTCS:

a) TIOIIA b, 3aHMMAaeMast OHOH Moekymoii S

0) MOBEPXHOCTHOE HATSKEHUE G,

B) aacoporus .

13. Kakoe MUHMMaIbHOE KOJIMYECTBO aTOMOB YIJepoJia AOJKEH COAEPIKaTh YIJIEpOJHBIN CKe-
JIET, YTOOBI BELIECTBO IPOSBIISIO HOBEPXHOCTHYIO AKTUBHOCTh?

a)3;

0)5;

B) 7;

r) 8.

14. 3apsan noBepXHOCTH TBEPBIX TEJ 3aBUCHUT OT:

a) (hOHOBOTO INNEKTPOIIHUTA;

0) TeMneparypsl;

B) JaBJICHUS;

T') KOJIMYECTBO MOBEPXHOCTHBIX TUAPOKCHIIBHBIX TPYIIIL.

15. TloBepXHOCTHO-aKTUBHBIE BEIIECTBA CIIOCOOHBI 00Pa30BhIBATH ACCOIMATHI KOJIJIOUTHBIX
pacTBOpoOB?

a) HET;

0) na;

B) B PEIKUX CIIydasix.

16. s xaxux [TAB xapaktepHO 00pa3oBaHHe MUIISIUIIPHBIX CUCTEM?
a) HEHOHOTE€HHBIX;

0) aM(OJIUTHBIX;

B) HOHOTE€HHBIX.

17. Munennsl GopMUpPYIOTCS:
a) Ha rpaHuIle pazzaena das;
0) Ha JHE cocya;



B) B 00beMHOH (haze JUCTICPCUOHHOUN CpeIbl.

18. Kakue THITBI MHIIEIUT CYIIECTBYIOT?
a) aMm(OJINTHBIN;

0) OOBIYHBI;

B) 0OpaIlcHHBIH;

') HEOOBIYHBIH.

19. Cknonnocts ITAB k pOopMHPOBAHUIO MHIIEIUT 3aBUCHT OT:

a) UX CTPOCHHS;

0) OT COOTHOILIEHUS Pa3MEPOB MOJIIPHON U HEMOJISIPHOM YaCTEH MOJICKYJIBI;
B) BHEIITHETO JaBJICHHS,

T') HaJIM4us HeOOJBIION YTIIEeBOAOPOTHOM LIEITH.

20. Kakue ¢popmMbl MOTYT HIMETh MHULIEILIBI?
a) MWINHAPUYECKYIO;

0) IJII0CKOI0 MPSIMOYTOJIbHUKA;

B) IMUCKOOOpa3HYIO;

r) chepudeckyto,

1) SJUTATICOUIHYIO.

21. BaxxHEWIIMM CBOMCTBOM JIMITHIHBIX MHUIIEIUT SIBJISICTCS UX CIIOCOOHOCTH:
a) amcopOupPOBaATHCS;

0) pacTBOPATHCS;

B) COJIFO0JIN3UPOBATH.

22. XapaKTepUCTUKON KOJJIOWIHBIX TOBEPXHOCTHO-aKTUBHBIX BEIIECTB SIBIISICTCS:
a) TeMIIeparypa;

0) konuentpauus [1AB;

B) KpUTHYECKasi KOHLIEHTPAIMs MULIEITI000pa30BaHusl.

23. CroiictBa pactBopoB [TAB s 10CTaTOYHO BBHICOKMX M HU3KUX KOHIIEHTPALIUIA:
a) HE OTJIMYAIOTCS;

0) MHOT/1a OTIIMYAFOTCS;

B) OTJIMYAOTCA.

24. VI3MeHeHHe KaKuX XapaKTEPUCTHK PACTBOPOB MO3BOJISIIOT onpeneants KKM?
a) MyTHOCTb;

0) CBETOIIOTJIOIICHHUE;

B) 3JIEKTPONPOBOJAHOCTb;

I') IOKa3aTesb NPeIOMIICHHUS;

1) TOBEPXHOCTHOE HATSDKEHHE.

25. B Bognbix pactBopax ITAB mnpu oueHb HM3KHX KOHIIEHTpauusx, cooTBeTcTByromux KKM,
Kakoi (hopMbl 00pa3yr0TCst MULIEIIIBI?

a) cepuyeckue;

0) UMIMHIPUYECKHUE;

B) IMCKOOOpA3HEIE;

26. CoiictBa pactBopoB [TAB 3aBucsT oT:
a) aIcOpOIIMOHHON CITOCOOHOCTH;
0) munemLI00pa3oBaHus;



B) UKCJa METUJIEHOBBIX IPYII B YIJIEBOAOPOJHON LIENH.

27. Bo cKONBKO pa3 yBEeIMYMBACTCS MMOBEPXHOCTHAs aKTUBHOCTH [IAB ¢ yBenmuueHuem AIMHBI
YIJI€BOJOPOAHOM LIENH HA OJTHY METUJICHOBYIO TPYIITY?

a)B 1,5;

0)B2;

B) B 3,2.

28. ITpu xonuentpauuu [1AB uike KKM sneprus ['nb6ca:
a) HE U3MCHSICTCS;

0) yMeHbIIIaeTcs;

B) YBEIIMYHUBACTCS.

29. ®oromerpuueckoe onpeaeneane AIIAB ocHoBano Ha:

a) PKCTPAKLIUHU XIOPOHOopMOM;

0) oCa)KJIEeHMH HOHHOTO aCcCOINATa;

B) azcopOIuu;

T') IPOTOYHO-UHKEKIIMOHHBIA METOJ] aHaNu3a ¢ (IIyopuMeTpueH.

30. JleTepreHThl HE TOJDKHBI:

a) OBITH ONPENEIIAEMbIMH;

0) OKa3bIBaTh TOKCHYECKOE BO3/ICHCTBUE;

B) 00J1a/1aTh CIIOCOOHOCTHIO HAKAIIIIMBATHCS B OPTaHU3ME.

31. Pacnonoxwute [1AB B mopsake yMEHbIICHHS UX pa3Apakarolieil CiocoOOHOCTH:
a) aHUOHHBIC;

0) KaTUOHHBIE;

B) HEHOHHBIC,

) aM(OJIUTHBIE.

a) K CTaTUYECKUM METOJaM M3MEPEHUs TOBEPXHOCTHOIO HATSKEHUSI OTHOCHAT;

0) K OJYCTaTUYECKUM METOJaM U3MEPEHHUS TIOBEPXHOCTHOTO HATSKEHHUSI OTHOCST;

32. [loBepXHOCTHEBIE SIBJICHHUS HAOIIOAAI0TCS:
a) B oobeMe ¢asz;

0) B razoBoii (aze;

B) Ha IOBEPXHOCTH pazjena ¢as.

33. CocTaB MOBEPXHOCTHOTO CJIOS:

a) COBIAAAET C COCTaBOM 00BEMHOM (ha3bl;

0) He COBMaJaeT ¢ COCTaBOM 00bEeMHOM (ha3bl;

B) 9TO MOHATHE HE OTHOCUTCS K MIOBEPXHOCTHOMY CIIOKO.

34. Mexda3Hble MOBEPXHOCTH MOTYT CYIIECTBOBATH MPH HATMUNH:
a) XKHUJIKOH 1 ra3000pa3Hoi (assl;

0) IByXx razoo0pa3HbIX (as;

B) JIByX TBEepAbIX (ha3.

35. [ToBepXHOCTHBIH CI0H KUAKOCTH OOHOBIISETCS 3a CYET MPOIIECCOB:
a) 3aMep3aHus;

0) ucrapeHus;

B) KOHJICHCAIUH.



36. IToBepXHOCTH )KHUIKOCTH:
a) SKCMIOHEHITHAIbHAS;

0) SKBUIIOTEHIMATbHAS;

B) SKBUMOJIIpHAsl.

37. IToBepXHOCTHBIH ClION 00JagacT:
a) BHYTpPEHHEH I'paHULeH];

0) n30bITKOM Hepruu I 'nooca;

B) IOCTOSIHHOM TOJIILIUHOM.

38. IloBepxuocTHas 3ueprus [ m60ca oOycinoBneHa:

a) KOMIIEHCUPOBAaHHOCTBIO MEXMOJIEKYIISIPHBIX CUJI IPUTSKEHUS IOBEPXHOCTHOIO CJIOS;

0) BO3HUKHOBEHHUEM BHYTPEHHETO J1aBJICHUS KUJIKOCTH;

B) HE KOMIIEHCUPOBAHHOCTBIO MEXMOJIEKYJIIPHBIX CHJI IPUTSHKEHUS [IOBEPXHOCTHOT'O CIIOSL.

39. [lIapooOpaznast popMa METKHX Kareyb KUIKOCTH OOBSICHIETCS:
a) BTSITUBAHUEM MOJIEKYJI )KUJIKOCTH C TIOBEPXHOCTH B IITyOb (pa3bi,
0) paBHOBECHBIM COCTOSTHHEM MOJICKYJT XKHIKOCTH U TIOBEPXHOCTHOTO CIIOS;
B) BBITAJIKMUBAHUEM MOJIEKYJI )KHUJIKOCTH U3 TIIYOUHBI ()a3bl HA TOBEPXHOCTb.

40. ®akTOpOM WHTEHCUBHOCTH TTOBEPXHOCTHOU YHEPTUU SIBIISICTCS
a) ¢popMa IMOBEPXHOCTH;

0) MOBEPXHOCTHASI aKTUBHOCTD;

B) MOBEPXHOCTHOE HATSHKCHUE.

41. TIoBepXHOCTHOE HATSKEHHWE 3TO YACTHAs MPOM3BOJIHAS OT........ [0 W3MEHEHMIO ILIOLIaIn
MOBEPXHOCTH:

a) sHepruu ['m60ca;

0) sHepruu ['enbmrosnpua;

B) 3aTpayeHHOI paboThI;

I) 11000r0 TepMOAMHAMHYECKOTO MOTEHIHAIA.

42. TlorpemHocThio Mexay »dHeprueid [mbbca wu ['enpMmronbpia TpH  ONpenelIeHUU
MOBEPXHOCTHOT'O HATSKEHHSI MOYKHO IIPeHeOpeyb, eCiu:

a) (pa3pl TOMOTEHHBIE;

0) (a3sl ra3000pazHebIE;

B) (a3bl KOH/IEHCUPOBAaHHbIE.

43. [ToBEpXHOCTHOE HATSHKEHHE UMEET:
a) UICTOPUYECKHIA CMBICT,;

0) busmueckoe BbIpaKeHUE;

B) CHJIOBOE OTIpe/IeNICHNE.

44. ]1nsa TBEpABIX TEJ MPUMEHUMO TOHATHE:
a) MOBEPXHOCTHOE HATSKEHUE;

0) yaenpHasi IOBEPXHOCTHASL SHEPIUS;

B) IOBEPXHOCTHOE HAIPSKEHUE.

45. JIns onvcaHusi TEPMOIMHAMUKH ITOBEPXHOCTHBIX SBJICHUIN MPUMEHSIOT METO/IbI:
a) TPayupOBOYHOTO rpaduKa;

0) «CJ10sI KOHEUHOM TOJIITUHBDY;

B) HAMMEHBIIINX KBAJPATOB;



r) n30bITOYHBIX BennynH ['mb0ca.

46. ITosHOI TOBEPXHOCTHOM YHEPTUEH HA3BIBAIOT:
a) sHepruto ['m66c¢a;

0) suepruto ['enbMrosnbia;

B) 3aTpavyeHHYIO padoTy;

I') BHYTPEHHIOIO 3HEPTHIO.

47. bonpunii BKJIaa B IOJHYIO IOBEPXHOCTHYIO SHEPTUIO BHOCUT:
a) IOBEPXHOCTHOE HATSKEHUE;

0) sHTpONHitHEII (akTop;

B) TEIUI0Ta 00pa30BaHUs €IMHULIBI TOBEPXHOCTH.

48. TlomHas MOBEPXHOCTHAS YHEPTUSA:

a) 3aBUCHT OT TEMIIEPATYPHI;

0) He 3aBUCUT OT TEMIIEPATypHl;

B) HE 3aBHCHUT OT TEMIEPATYPHI JJIsl HETOJIIPHBIX JKUIKOCTEH.

49. Tenmota 0oOpa3oBaHUs €IMHUIBI IOBEPXHOCTU 3aBUCUT OT TEMIIEPATYPHI:
a) MPSIMO MPONOPLIMOHAIBHO;

0) 00paTHO MPOMOPIIMOHAIIBHO;

B) KCIIOHEHLIUAJIBHO.

50. [ToBepXxHOCTHOE HATSDKEHHE 3aBHCUT OT TEMIEPATYpHI:
a) MPSIMO MPOTIOPITUOHAIBHO;

0) 00paTHO MPOMOPIIUOHATILHO;

B) 9KCITIOHCHITUAIIBHO.

51. [ToBepXHOCTHOE HATSHKEHUE 3aBHCUT OT PA3HOCTH MOJISIPHOCTH FpaHUYaIIuX (as:
a) MPSIMO MPOTNOPLIMOHANIBHO;

6) 0OpaTHO NPOMOPLHOHATBHO;

B) SKCIIOHEHLIUAIBHO.

52. K IIMB otHOCHT:

a) pacCTBOPHI MOJIAPHBIX OPTAHUYECKUX KUIKOCTEH;

0) pacTBOPHI CHIIBHBIX HEOPTaHMYECKHUX JICKTPOJIUTOB;
B) MUIICIUISIPHBIE PACTBOPHI.

53. Haiinute COOTBETCTBHE:

a) K CTaTUYECKUM METOaM HU3MEPEHHUS MTOBEPXHOCTHOTO HATSHKEHUSI OTHOCSIT;
0) K MOJYCTaTUYECKUM METOJIaM U3MEPEHHUSI TIOBEPXHOCTHOTO HATSKEHHUSI OTHOCSHT;
B) K JMHAMHYECKAM METOJIaM U3MEPECHHUS IOBEPXHOCTHOTO HATSKEHUS OTHOCHT;
T') METOJI OTPBIBA KOJIBIIA;

1) METOJT KaITMJUTSIPHBIX BOJIH;

e) meron Bunbsrensmus;

) METO/T B3BCIINBAHUS WJIM CUETA KaIlellb;

3) METO]T KOJIEOTIOIINXCS CTPYIA;

1) METOJI MAaKCHMAJILHOTO JIABJICHHSI ITy3bIPhKa,

K) METO/I JIeXallen Kariu;

J1) METOJT OTPhIBA TJIACTHHKH,

M) MemooO KanuuiaApHo20 ROOHAMUAL.



Pazoen 4. I'ueuenuyeckue xapaKmepucmuKku nO6EPXHOCMHO-AKMUBHBIX 6eULECE
1. Bonpocwul 013 o6cysycoenus.
1. I'uruennyeckue XxapakTepUCTUKU MOBEPXHOCTHO-AaKTUBHBIX BeliecTB. O0cyxnaercs mpobiie-
Ma, CBSI3aHHAs C T€M, YTO HEOOXO0IuMa afieKBaTHas OLIEHKa MOJIb3bl M Bpeaa Hanocumoro CITAB.
PaccmaTpuBaroTcst XuMuueckas akTUBHOCTh pa3inuHbiX rpymi [1AB, ycnoBus ux cuHresa, B3a-
UMOJICHCTBUE C OpraHu3MaMH U dKOocHcTeMaMu. B pesynbrare aHammza (U3UKO-XUMHUYECKUX
cBorictB CITAB, ycnoBuili UX MOJTy4eHUS W TOKCHUKOJOTHYECKOTO ACHCTBHUA, (POPMYIHPYETCS
tokcukosiornueckas mkaina CITAB. Kakue BemiectBa oTHOCAT K gereprenram? Uem oOycioniie-
HA X TOKCUYHOCTbH?
2. Kakue cymecTBYIOT HOPMBI M JI03bI TIPH PA3IUYHOM IMOCTYIUIGHUH B OPTaHWU3M KATHOHHBIX,
AQHUOHHBIX, HEHOHOT€HHBIX TOBEPXHOCTHO-aKTUBHBIX BEILIECTB?
3. B uem 3aximouaercs Ouonoruueckoe nerictsue IIAB npu anuTenbHOM MOCTYIIIEHUH B Opra-
HU3M KUBOTHBIX? [IpuBenuTe npuMepsl.
4. meetcst 11 3aBUCUMOCTD KO>KHO-Pa3/Ipakarollero U ajulepruueckoro JeHCTBUS JETEPreHTOB
OT XMMHYECKOI'0 CTPOEHUS M TEXHOJOTUH UX pou3BojcTBa? B uem oHa nposiBusieTcs?
5. B 4em nposBIsieTCS TUTHEHNYECKOE 3HAYCHHE ITOBEPXHOCTHO-AaKTHBHBIX BEIIECTB B YCIOBHAX
3apsi3HEHUs 00BEKTOB OKpY’Karolel cpepl?

2. Jlabopamopnasn pavoma Ne 4 «H3yuenue nogepxHoCmHo20 HAMANCEHUA PACIEOPOE
Memooom ompuléa Koavuay.

Ilpunyun memooda. MeTton OTpbIBa KOJIbLIA TIPU U3YYCHUU MMOBEPXHOCTHOTO HATSKEHUS
pacTBOpPOB SBJSIETCS OJHUM W3 Hauboyiee paclpOCTPAHEHHBIX MONYCTaTUYECKUX METO/OB,
OCHOBaHHBIX Ha JOCTW)KEHUHM CHUCTEMOM HEYCTOMYMBOIO PABHOBECHOTO  COCTOSIHUSI.
OnpeneneHne OCHOBAaHO HAa U3YYEHUHM YCIOBUW, MpPU KOTOPBIX HApyIIAeTCd COCTOSHUE
pPaBHOBECHS CUCTEMBI.

Annapamypa u peaxmugvl. PacTBOpPBI STHUIOBOTO, MPOMMIOBOTO, H30MPONUIOBOIO,
OyTunmoBoro u np. cnuprtoB. JlucTwuimpoBaHHas Boja. ['paayupoBaHHbBIE KOHUYECKHE
MPOOUPKH, TUTIETKU, MEPHBIE KOOI M XMMHUECKHE CTaKaHbl EMKOCTHIO 50 CMS, yamku [letpu,
npoBoJioka TommuHon 0,2—0,5MM, HOKHHITEL. CXeMa YCTaHOBKH JJISI H3YYEHHS TOBEPXHOCTHOTO
HaTsDKeHUsT kunakoctd (puc.14). CoOupaeM yCTaHOBKY JJs H3Y4YEHHsS MOBEPXHOCTHOTO
HaTspKeHus. [IpuGop coCTOUT M3 CTaHAAPTHHIX TOPCUOHHBIX BECOB, CTOJIMKA, C PEryJIUPOBAHHOMN
BBICOTOM MoAbEMa, yaku [leTpu u omyckaemMoro B pacTBOp IPOBOJIOYHOTO KOJIEUKA.

Boinosinenune padorsl

CoOuparh yCTaHOBKY ISl M3Yy4€HHs] MOBEPXHOCTHOro HatrshkeHus. [Ipubop cocrout u3
CTaH/IapTHBIX TOPCUOHHBIX BECOB, CTOJIMKA C PErYJIUPYEMOM BbICOTOM moabema, yamku [letpu u
OITyCKaeMOT'0 B pacTBOP IIPOBOJIOYHOTO KoJieuka (puc. 4).
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1

Puc. 4 . Cxema ycTaHOBKH /JIs1 U3yUYEHUS TIOBEPXHOCTHOI'O HATSXKEHUS KUKOCTH:
1 — cTonuk ¢ perynupyemMoi BbICOTOM; 2 — TOPCHOHHBIE Bechl; 3 — vamika [letpu;
4 — mojBecKa C METATMYECKUM KOJICUYKOM (JIMaMETp KOJIbIIa OKOJI0 15 MM,
TorHa npoBosiodku 0,2—0,5 Mm)

Bapuanm Nel: nyis HaOMOJCHHWS W3MEHEHUS IMOBEPXHOCTHOTO HATSDHKEHUS NPU H3MCHCHHUH
KOHIIGHTpAIllMd PACTBOPOB HEOOXOJWMO MPHUTOTOBUTH PACTBOPHI, KAKOTO-TO OJIHOTO CHUPTA
(cmupt  BBIOpaTh MO  3aJaHUI0  TPEMOJABaTelis)  IOCJICAOBATEIIbHBIM  pa30aBICHHEM
JTUCTUJUTMPOBAHHOM BOJOM MCXOIHOTO pacTBOpa B JBa pasza: Hampumep, 0, 0,2, 0,4, 0,8, 1,5, 3
MOJ'IL/L[Mg.

Bapuanm No2: nns HaOnroJeHUsT U3MEHEHHS MOBEPXHOCTHOTO HATSKEHUSI B TOMOJIOTMYECKOM
PNy BELIECTB C YAJMHEHHEM YIVIEPOJAHOW LIENH ONPENESIOT MOBEPXHOCTHOE HATSHKEHHE
pacTBOPOB Pa3HbIX COIUPTOB C OJMHAKOBON KOHLICHTPAIUEH.

B wyamky Iletpu HamuTh BHauane BOJY, ONYCTUTh Ha €€ IMOBEPXHOCTb KOJEYKO U
MEJICHHO, C TTOMOIIbI0 MUKPOMETPUYECKOTO BUHTA OIYCTUTh CTOJUK TaKUM OOpazoM, 4TOOBI
MO>KHO OBLIO OBbI TOKa3aHUSI TOPCUOHHBIX BECOB YCTAHOBUTH HA HOJb. MEJICHHO MPUIOTHUMAS
pblYar BECOB BBEPX OTOPBATh KOJEYKO OT BOABI U 3apUKCHPOBATH YCHIJIME OTpbIBa KoJibla (P,
MT). DTy Omepanuio U Uig pacTBOpUTENs (AMCT. BOAA) W AJIsi PACTBOPOB B KaXkJIOM Ciydae
mpojieNiaTh He MeHee 6 pa3, Mocie 4Yero JaHHbIe BHECTH B TaONHIly | M paccuuTaTh CPEIHIOI0
BEJIMUMHY yCHIUs P oTpbIBa KOJbIIA, MPOBECTH CTATUCTUUYECKYIO O0OpaOOTKY JaHHBIX.

Ta6muma 1
Benuunte! yCHITHs OTpbIBa KOJIbIA OT PacTBOPOB (1 =6 )
Bapuanm Nel:
C (crimpra), MOIB/aM" 0
Py, mr
Py, mr
P3, Mmr
Py, MT
Ps, Mmr
Pg, MT
tps
P =P.yeo — Jm, M
Bapuanm Ne2
HanMeHOBAHE C (CTTHPTOB), MOJIB/IM"
tns
CrMpTa Py,mr | Py,mr | Pz, Mr | Py, Mr | Ps, Mr | Pg, MI P =Ppes t %., MT
STHUIOBBIN




MPOTNUIIOBBIN

W30 PONUIIOBBIN

OYTHUITOBBII

300y TUIIOBBIN

aMUJIOBBIN

BenuunHa MOBEPXHOCTHOTO HATSKEHHS Gy, PacCuMThIBaeTcs 1o popmyne: Cr —

Oo0paboTka pe3yJbTaTOB

Vv

I/Ie Go - MOBEPXHOCTHOE HATsHDKEHUE pacTBOpUTENS (Tabu.2), Py — cpeHss BETUYMHA YCUITUS
OTpBIBa KOJIbIA OT PAacTBOPa, Py — CpeAHss BEIMYMHA YCUIIHUS OTPbIBA KOJIbLA OT PACTBOPUTEIIS.

Tabumma 2
[ToBepXHOCTHOE HATSHYKEHUE BOJIBI

o IloBepxHOCTHOE o [ToBepxHOCTHOE

Temnepatypa, °C HaTSI)IIC)eHI/Ie, H/m Temneparypa, °C HaTSI)II()eHI/Ie, H/m
0 0,07549 35 0,07029
5 0,07475 40 0,06954
10 0,07401 45 0,0686
15 0,04326 50 0,0678
20 0,07253 60 0,0660
25 0,07178 70 0,0642
30 0,07103 80 0,0623

CnenaTp pacyeThl 1O TPUBEACHHOW BbIIIe (GOpMyIe A 3HAYEHUH IMOBEPXHOCTHOTO
HATSHKEHUSI HCCIIEIOBAaHHBIX PACTBOPOB; JaHHbIC BHECTH B Tabnuiy 3 (Bapuant Nel) winu tabnu-

1y 4 (BapuaHT

Ne2).

Tabmnuua 3

M3MeHeHne MOBEPXHOCTHOIO HATSKEHUS pACTBOPA C pa3HOM KOHIIEHTpaluen

KonneHTpanus pactTBopa, MoJb/IM

IToBepxHOCTHOE HaT;DKeHI/Ie,lO'3 [[)K/MZ

0

Cnupm

Tabnura 4

HN3meHenus IMOBEPXHOCTHOT'O HATSIPKCHUA B TOMOJIOTHYUCCKOM Py BCIICCTB

Cnupm

KOHIIEHTpALHS PACTBOPA, MOJIB/IM"

[ToBepxHOCTHOE HaT;DKeHI/Ie,lO'3 [[)K/M2

JTUJIOBBIHN

IIPONMJIOBBIN

HM30IPOMUIIOBBIN

OyTHIIOBBII

aMUJIOBBIN

OTtuer

no pa6ore

[To nanubM Tabaun 3 uan 4 MOCTpoUTh Tpaduueckue 3aBucuMocTu. Pabora cuntaercs
BBITIOJTHEHHOM, €CJIM MTPUBEIEHBI BCE HEOOXOMMbIE PACUEThl, TOCTPOEHBI U3y4yaeMble 3aBUCUMO-




CTH, IPUBEICHBI BCE CTPYKTYPHbIE (hOPMYJIBI M3y4aEMbIX BELIECTB, C/IEIAaHbl BHIBOJBI COOTBET-
CTBYIOILIAE ITOCTABJICHHOW LIETIH

CpaBHuTE pe3yiabTaThl, HOJyYEHHBIE METO/IOM OTPBIBA KOJIbLIA U METOOM CUETA KaIellb.
OO0BbscHUTE HAOII0AaEMBble 3aBUCUMOCTH.

3. Komnnexkm 3aoau (3adanuit) onsa npakmuueckux 3auamuii no oucuunauune «llosepx-
HOCMHO-AKMUGHDbLE 6EULECMEA)
MeTtoauyeckue peKoOMeHAAINH K PellIeHHI0 YCJI0KHEHHBIX 3a1a4
IIpuMepsl penieHUs1 TUNOBBIX 32124
1. CpaBHHUTE MOBEPXHOCTHYIO AKTUBHOCTH ITPOITMOHOBOI U MAacCJIIHON KUCIIOT B BOJHBIX PAacTBO-
pax B JJAHHOM MHTEpBaJie KOHLEHTpAIUi, €CJIU U3BECTHO:

Kucnora C, MOJIB/ZIM® o, MH/Mm
MIPOIMOHOBAST 0,0312 69,5
P 0,0625 67,7
MACISLHAS 0,0312 65,8
0,0625 60,4
Brimonusercs mu npasuiio Tpayoe—/{rokiio?
doc
Pewenue. Mepoil IOBEpXHOCTHOW AKTUBHOCTH SIBIIIETCA ( = _d_ , WIIN B Y3KUX HUHTEP-
C
. Ao _FT
BaJlaxX, MPUOIU3UTEIBHO: § = = — = .

ITo npaBuny TpayOe — JIt0KJI0 MOBEPXHOCTHAsA aKTUBHOCTh BEILIECTB OJTHOTO U TOTO K€
TFOMOJIOTHYECKOTO Psifia BO3PACTAET MPUOIU3UTENILHO B 3 pa3a IPU yBEIHMYEHUH YIIIEBOAOPOI-
HOW nenu Ha rpynny —CHy—:

[TpaBuiio Tpay6e—/ItoKkJ10 BBIOIHSAETCS B 33JJaHHOM MHTEPBAJIE KOHIIEHTPALIUA.

6. Ilo JaHHBIM KOHAYKTOMETPUYECKOTO METO/a IpaduuecKd ONPENeIUTe KPUTHIECKYIO
KOHIIeHTpauuto Munemtooopasosanus (KKM) BoigHoro pactBopa aypara HaTpusi:

Konnenrpanus meina C, kr/m® 2 3 5 10 20 30
VYV nenpHast 31€KTPONPOBOAHOCTD, 1(*105,
Om 'm! 05 077 127 167 243 372

Pewenue. T1o TaONUYIHBIM TaHHBIM CTpOMM rpaduk B koopauHatax x = f(C) u Haxoqum
TOYKY M3JI0Ma, COOTBETCTBYIONIYI0 KKM.



k-10°, om" m !
3,5 1

2,5 1

1,5 1

0,5 1

0 5 10 15 20 25 30 35
C, kr/m®
Puc. 9. I'paduueckoe onpenenenne KKM pactBopa nayparta HaTpus
Kak cnenyer u3 pucynka, KKM paBHa 5 Ko/,

7%. Kputmueckas koHueHTpamus wuneiuioodpasoBanus (KKM) nonemwicynbdara
Hatpus tpu 20, 40 u 60°C cocrasnser coorBercteenno 1,51-107°; 1,62:10° u 1,87:10°°
mons/mv°.  Paccunraiite CTAaHJApTHYIO  TEIUIOTY, OJHeprutro ['mubbca u  >HTpoNUIO
muresoo6pasosanms mpu 20 °C.

Pewenue. TeroTy MuiemnioodpazoBaHus (| onpeaeseM Mo TeMrepaTypHOil 3aBUCUMO-
ctu KKM:

PaccuntriBaem 3Hauenust In KKM u 1/T:
In KKM —6,50 —6,42 —6,28
1T10% K 3,41 3,19 3,00
Crpoum rpaduk 3asucumoctu In KKM or 1/7.
10’ In KKM
3 3,2 34
-6,2 . .

-6,3 A

64

-6,5 -

-6,6 -

Puc.10. I'paduueckoe onpeneneHne TEIIOTH MUTEIIO00pa30BaHUS
JOoAEIIICYIb(aTa HATPHs

Tennoty MuienI000pa3oBaHus ONpeessieM M0 TaHTEHCY yrila HaKJIOHA MpsMou (tgo):

t@F—IC::Iz=—5 <, orcrona: q = 8,31:537 = 4,46 xJIx/Mob.
Suepruio ['M66ca pacCUNTHIBAEM MO YPABHEHHUIO:

kJ[>k/MOJIB.



3HTpOHI/IIO MHHCHHOOGpaSOBaHI/IH HaxoauM, MOJIb3YACh TCPMOAUHAMUYCCKUM

ypaBHeHneM: LS XK IO

é : = S EEI_ K/Iic/monn-K

|| = > =

3aoauu
1. Ins BogHOTO pacTBOpa MponuioBoro cnupta npu 295 K HaiijieHs! cienyroume 3Have-
Hus KOoHCTaHT ypaBHeHus Ilumkosckoro: b = 0,189, a = 0,151. Berunciure moBEpXHOCTHOE
HaTsDKEHHME pacTBOpa IPU KOHLIEHTpaLUK criupTa, paBHoi 0,5 KMOJIB/M".

2. Yepes cranmarmometp npu 24°C mpomycTHiId CHavaja BOXy, 3aTeM 3TaHoi. Ilpu stom
YHCIIO Kameab COCTaBUIIO 29 U 76 COOTBETCTBEHHO. Y MEHBIIUTCS UM YBEJIMYHUTCS MOBEPXHOCT-
HOE HATSHKEHHE 3TaHOJa M BO CKOJBKO pa3, €ClIM TeMIiepaTypy MHoBbicUTh 110 60°C (c®°
(CoHs0H) = 18,43-107° H/m; p = 0,79 r/em®)?

3. Berancnure nmoBepxHOCTHOE HAaTsDKeHUE BOBI ipr 20°C 10 ClIeayromuM JaHHBIM CTa-
JAarMOMETPUYECKOT0 MCCIEAOBAaHUSA: YUCIIO Kamenb BOAbl — 31, yncio kamnenb aneroHa — 95.
TToBepXHOCTHOE HaTsLKeHHME arerona mpu 20°C pasro 23,70-10° H/m.

4. BpluucIuTe MO JAHHBIM CTAJIarMOMETPUYECKOTO HCCIEIOBAaHUS TOBEPXHOCTHOE
HaTsDKEHUE 3TUIIOBOro cnupta npu 25°C, eciu yucio kanenb Bogsl — 32, a cniupra — 64. Mac-
CBI Kareljib CupTa U BOAbl paBHbI 4,713 1 4,724 T cooTBeTCTBEeHHO. [I0BEpXHOCTHOE HATSIKEHUE
Bob! ripu 25°C pasro 71,9710 H/m.

5. CpaBHHTE IOBEPXHOCTHYIO aKTUBHOCTh METHJIIIPOINIAHOJIAa M METHIIOYTaHOIA B BOAHBIX
pacTBoOpax B JaHHOM MHTEpBaje KOHLIEHTPALMIA:

Crupt C, MOIIB/IM" o, MH/m
0,125 52,8
MerunmnpormnaHnon
0,250 44,1
0,125 47,6
Metun6yranon
0,250 23,7

Bemmonnsercs mu npasuiio Tpay6e—/{roxno?

6. IloBepxXxHOCTHOE HATSIKEHHE BOJHOIO PpAcTBOpa, COJEPXKAILIEro IOBEPXHOCT-
Ho—aktuBHOe BemtectBo (ITAB) B kouentparmu 0,056 mous/mm° npu 293 K pasro 4,33-1077
H/M. Brruncnurte BenmumHy moBepxHOCTHOTO u30bITKa [TAB u3 pacTBOopa ¢ KOHIEHTparuei
0,028 mous/mm® Tpu 293 K.

7. OnpenenuTe BEIWYNHY TTOBEPXHOCTHON aKTUBHOCTH JlaypaTa HATpHs, €CIu JIorapudm
3 2.
KKM ero BogHoro gaCTBopa coctaBisieT 168 (KOHIEHTpAIHS B MOJB/IM"); Gy = 40 dpr/cm 7

co=71,18 apr/ cm “.

8. Il BOOHBIX PacTBOPOB JoJACHMIICYIb(aTa HaTpus omnpesesneHsl jorapudmer KKM
IpU JABYX 3HA4EHMsIX Temieparypbl. Omnpenenure, Kak BIUSET MOBBILIEHUE TEMIIEpAaTyphl Ha
MOBEPXHOCTHYIO aKTUBHOCTH AOJeIIcyabdara HaTpus. 1gww = — 2,04 (mpu 200C) 1 g —



2,01 (put 60°C); Gy = 44 opr/em? (iput 20°C), Gy = 413pr/em? (mpu 60°C); oo = 72,75 spr/em?
(mpu 20°C ); 60 = 66,18 3pr/CM2 (mpu 6OOC); KOHIICHTpAIUs B MoIb/ M.

9. Jlorapudpm KKM BogHOrO pactBopa ojieaTa HaTPHS MPH 7°C cocrasuser — 30 npu
3 2 2
BBIPQXCHUH KOHIIGHTPAIIMUA B MOIIB/IM”, Gy = 26 3pr/cMm”, 69 = 74,64 spr/cm”. Onpenenure
BEJIMUMHY TOBEPXHOCTHON aKTUBHOCTH 0JieaTa HaTpusl.

10. /lns BOAHBIX pacTBOpPOB Jaypara HaTpusi ompexaeneHsl jorapudpmer KKM npu
HECKOJIbKUX 3HAUEHUSX TEMIIEPATypbl (KOHLIEHTpaLUsl B MOJIL/I[M3). IToctpoiite TeMnepaTypHyo
3aBUCUMOCTb TOBEPXHOCTHOM AKTUBHOCTH:

T,°C [ol O xis IPT/ cm® G0, 3pF/CM2
30 —1,68 40 71,18
50 —-1,68 38 67,91
90 —1,68 31 60,75

11. Onpenenute KKM nogeunncynshara HaTpus MO CASAYIOIINM TaHHBIM:
lgC 24 2,18 —-2,08-2,03 -2,01-1,99 -1,95 —1.,82
o, IUH/CM 54 47 43 42 41 41 41 41
KoHuentpanus BeipaxkeHa B MOJIB/ M.

12. Tlpu wu3MepeHHH pPAa3HOCTH IIOKa3aTeNieil TMPEeNOMIICHHS BOJHBIX PacTBOPOB
,I[O,Z[GL[I/IJ'IC}’J‘IBQ)&T& HaTpHA 1 BOAbL HOJ'Iy‘IeHBI CJ'ICI[YIOIHI/I@ JAHHBIC!
C-10°, mons/nm® 91 938 954 9,7810,02 10,26 10,50
AN —~ —~ 16,6 17,117,7 18,0 18,3
Omnpenenure KKM.

13. Ompenenute BENIWYMHY MOBEPXHOCTHOW AKTHBHOCTH MHUPHCTATa HATPHUS 3HAS, YTO
noraprum KKM ero BOAHOro pacTBopa paBeH —2,3 IpH BHIPAKCHUN KOHLUCHTPALHH B MOJIB/IM"
(0 xen = 27 qun/cM; 69 = 69,56 nuH/CcMm).

Pa3zoen 5. Cmpoenue muyenn INAB.
1. Bonpocwt 015 00cyscoenus.
1. Kakue ITAB o6pa3yrot muniemisgpasie cuctembl? OT yero 37o 3aBucut? [IpuBeanTte npumepsl.
2. Kakue tumnsl muniesur MoryT oopaszoBats [IAB? KakoBo ux crpoenue u ¢popma?
3. Uem obOycnoBiieHsl cBoiicTBa mutiemn? Kak ato mpumMeHstoT Ha npaktuke? [IpuBenute npume-
juse
4. OObsACHUTE MOHATUE KPUTHUECKON KOHIIEHTpaluu Munennooopasosanus (KKM).
5. Ot xakux ¢akropos 3aBucut aoctmxkenne KKM? [IpuBeante 3aBUCUMOCTH U IPUMEPHI.
6. Kakumu pu3uko-XxuMH4eckUMu MeToaMu MoxkHO omnpeneniats KKM? IIpuennTe 3aBucuMo-
CTH U NIPUMEPBHI.
7. Kax Bnmsier AnMHa yrieBoopoHoi nenu monekyn ITAB Ha TepmouHaMiyeckie mapameTpsl afl-
COpOIMH ¥ MHUIIEIUIO00PA30BaHUsI B BOAHBIX pacTBOpax”?

2. Jlabopamopnasa paboma Ne 5 «HU3mepenue noeepxHocmmno20 HAmMAICEHUA O Memooy om-
pulgarowienca Kanauy

Ipunyun memooda. lagaromas Karis >KUAKOCTH UMeeT (HopMy, IPH KOTOPOH ee MmoBepX-
HOCTb ObIBaeT HauMeHblel (map). Ha moBepXHOCTH KUIKOCTH UMEETCSl YTO-TO BPOJIE MJICHKH,
KOTOpasi CTpeMHTCsl ee ckaTh. [losiBleHHe Takoro ciiost (IUIEHKH) HA TMOBEPXHOCTH KHUJIKOCTH
o0BsicHsieTCs cienyromuM oOpa3zom. IlycTe BHYTpH KHAKOCTU COAEPKUTCS Mojekyna A (puc.
5). Onuiem BOKpyr Hee cdepy paguycoM, PpaBHBIM PACCTOSHUIO, HA KOTOPOM 3aMETHBI CHIIBI



B3aUMHOTI'O IIPUTSKEHUS YTOM MOJIEKYIBI C OKPYXKAIOLIUMU €€ MOJIEKYJIaMM JKUJIKOCTH. Beien-
CTBHE TOTO, YTO 3TU PaBHBIEC CHJIbI ACHCTBYIOT MO BCEM HAINPABICHUSAM CUMMETPUYHO, PABHO-
JICUCTBYIOIAs UM CUJIA PaBHA HYJIIO.

Puc. 5. Cxema MEeKXMOJEKYJISIPHBIX MPUTSHKECHUN

B npyrom nonoxxenun Haxoautcs Moisiekynaa b. Cumbl npuTskeHUs, AEHCTBYIOIIME CO
CTOPOHBI MOJIEKYJI )KUJKOCTH, HE YPAaBHOBEILIMBAIOTCS CUJIaMH, IEHCTBYIOIIMMYU HA YaCTULY BHE
AKHUJIKOCTH, B Pe3yJbTaTe Yero PaBHOAEHCTBYIOLIAsI IPUTSKEHUS 3TOW MOJIEKYJIbl HAallpaBjeHa B
CTOPOHY JKUJKOCTH, BHHU3, — MOJIEKYJIa CTPEMUTCS BTSIHYTbCS BHYTPb XHJAKOCTU. B Takom
IOJIOKEHUH HaXOJATCS BCE MOJIEKYNbI, 00pa3ylollue I[OBEPXHOCTHBIM CIOW KUIKOCTH,
BCJIE/ICTBHE YET0 BO3HUKAET BHYTPEHHEE /1aBJICHUE B XKUJIKOCTH, HAPAaBJICHHOE HOPMAaJIbHO K €€
HOBEPXHOCTHOMY CJIOIO.

Hanuune Ha MOBEPXHOCTH KHUJIKOCTH MOJIEKYJ, HE YPaBHOBELIEHHBIX MEKMOJIEKYISIp-
HBIMHU CHJIaMH, CO3JIa€T B NOBEPXHOCTHOM CJIO€ CBOOOHYIO TOBEPXHOCTHYIO SHEPIUIO, CTPEMsI-
IIYIOCSl YMEHBIINUTHCS. Ha MOBEPXHOCTH JKUAKOCTH 00pazyeTcs: YTO-TO MMOXO0Kee Ha TUICHKY, 00-
JaJJa0IyI0 MTOBEPXHOCTHBIM HaTsbKeHHEeM. UTOOBl yBEIMUYUTbh MOBEPXHOCTh JKUAKOCTH, T. €.
YTOOBI MPEOJI0JIETh, €€ MIOBEPXHOCTHOE HATSKEHHE, HEOOXOAUMO 3aTPaTUTh HEKOTOPOE KOJIH4e-
cTBO pa0boThl. PaboTa HeoOxoanMas /i yBeIUYEHUS TOBEPXHOCTHU KHUJIKOCTU Ha | oM, CITY’KUT
MepOoil MOBEPXHOCTHOW SHEPTHU M Ha3bIBaeTCs KOI()(PUIMEHTOM MOBEPXHOCTHOTO HATSHKEHUS
WJIN TIPOCTO NMOBEPXHOCTHBIM HATSKEHHEM.

MoskHO paccMaTpuBaTh MOBEPXHOCTHOE HATSXKEHUE HE TOJIbKO KakK paboTy Ha €AMHMILY
MIOBEPXHOCTH, HO U KaK CHITy, KOTOpasl JeHCTBYeT Ha eAMHHILY UTMHBI (1 M) JMHHH, OrpaHUYH-
BalOlllell TMOBEPXHOCTh, M CTPEMHUTCA COKPATUTh MOCIENHIOK. B 3aBHCHUMOCTH OT TOTO WM
MHOTO ONPEIENICHNs NOBEPXHOCTHOE HATSHKEHHE U3MEPSETCsl WM B JDKOYJISAX Ha | M’, WM B
HbIOTOHaX Ha 1 M. O0a U3MepeHus YUCIEHHO COBIAJaoT. BceiencTBue HaIM4YMs MOBEPXHOCTHO-
IO HaTSHKEHMS KHUJIKOCTb, BBITEKAIOIIAs U3 KalWIISIPHOTO OTBEPCTHUS, MPUHUMAET (popMy Karijiu.

OTpbIB Kamu HaCTyHaeT TOT/a, KOT/la €€ Macca MPeoJ0eBaeT AecTBHE TOBEPXHOCTHO-
ro HaTspKeHUs. [IoBEpXHOCTHBIM HATsHKEHHEM OOYCIOBIMBAETCS TaKXkKe MOAHATUE KUJIKOCTU B
KaluJuisipe, €ClIM OHAa CMAuyMBaeT €ro CTEHKU. JTO MOAHITHE OOBACHSAETCS TEM, YTO KHUAKOCTb,
CMauyuBasi CTEHKHU (Kak Obl pacTeKasiCh 110 HUM), YBEIMYUBAET TOBEPXHOCTHOE HATSHKEHUE, KOTO-
pO€ CTPEMHUTCS] YMEHBIIUTh MOBEPXHOCTh. YMEHBIICHUE MOBEPXHOCTU JOCTUTAETCS TEM, YTO
KUAKOCTh NOJHUMAETCS B KAIMJUIAPE BCIIE] 3a CMAayMBAIOLIMM CI0€M. BpicoTa MOAHATHS KU -
KOCTH OIIpeNesieTCcsl Maccoi cToida JKUIKOCTH, YPaBHOBEIIMBAIOIIEH MOBEPXHOCTHOE HATsIKe-
Hue. [lo BbicoTe, TUamMeTpy cTOI0a M MIIOTHOCTH >KUJKOCTH MOXHO PAacCUMUTaTh BEITHMUMHY IO-
BEPXHOCTHOT'O HATSKEHHUS.

PacTBOpeHHBIE BellecTBa M3MEHSAIOT MOBEPXHOCTHOE HATSDKEHHE KUAKOCTH. OIHU W3
HUX 3HAUUTENBHO TOHWXKAIOT MOBEPXHOCTHOE HATsDKEHHE (OHM Ha3bIBAIOTCS MOBEPXHOCTHO-
AKTUBHBIMH WJIM KalWUISPHO-aKTUBHBIMM), APYrHe (IIOBEPXHOCTHO-HEAKTUBHBIE) HECKOJIBKO
YBEJIMYUBAIOT MOBEPXHOCTHOE HaTshKeHHe. KoHIeHTpauusi B MOBEPXHOCTHOM CJIO€ U BHYTPHU
pacTBOpa NMOBEPXHOCTHO-AKTUBHBIX M MTOBEPXHOCTHO-HEAKTUBHBIX BELECTB pazanyHa. KoHIeH-
Tpauusi IePBbIX BEIIECTB B MOBEPXHOCTHOM CJIO€ OOJIbIIe, YeM BHYTPU PacTBOpa, a BTOPHIX —
HA000pOT. DTO SABJICHUE U3MEHEHUS KOHIIEHTPALMHU BEIIECTBA B TOBEPXHOCTHOM CJIO€ TIO0 CpaB-
HEHUIO C KOHIIEHTpalKel ero BHYTpU pacTBopa Ha3bIBaeTcs adcopbyueti. B 3aBucuMocTd OT TO-



T'0, YMCHBIIACTCA WJIIN YBCINYNBACTCA KOHICHTpAWA BCIICCTBA B IOBEPXHOCTHOM CJIOC PACTBO-
pa 10 CPaBHEHMIO C BHYTPEHHUMH CIIOSMH, aACOPOLHs Ha3bIBAETCS MOJOKUTEIbHON UM OTPU-
L[aTEJIbHOM.

K 1noBepXHOCTHO-aKTUBHBIM BELECTBAM, 3HAYUTEIbHO MOHMXKAIOLUIMM IOBEPXHOCTHOE
HATAXKCHUC BOAbI, OTHOCATCA MHOI'MC OPTraHUYCCKUC COCAUHCHU A, HAIIPUMCD, CIIUPThI, aJIbACTU-
JIbl, KETOHBI, KMCJIOThl. B roMosiornueckom psiy *KHUPHBIX KUCIIOT ITOBEPXHOCTHAs aKTUBHOCTh
OBICTPO BO3pPACTAET C yJUIMHEHUEM YIJIEPOJHOM LIeNU, a UMEHHO B CpeAHEM B 3,2 pa3a Ha Kax-
nyto npubdasmstomytocs rpynny CHp. CrenoBaTenbHO, B TAKOM e OTHOLIEHMH C POCTOM IO-
BerHOCTHOﬁ AKTUBHOCTH 6YI[GT YMCHbBIIATHCA 3HAYCHUC MMOBCPXHOCTHOI'O HATSXKCHUA PACTBO-
pa.

[TpubnmxeHHoe U3MEepEeHHE MOBEPXHOCTHOTO HATSKEHHS )KUIKOCTH MOKET OBITh MpOBe-
JICHO MPH NTOMOIIM IPUOOPA, Ha3bIBAEMOI'O CTAJIATMOMETPOM.

HpI/IHI_[I/IH MCTOJa 3aKJI4YacTCsd B ONPCACICHUN MACChl KaIlllu, BBITeKaIOH_Ief/’I U3 Kalluji-
JsIpa, B MOMEHT ee oTpbIBa. OTPBIB KallJId HACTYIaeT TOrJa, Korjaa Macca ee OyJeT Ha HUYTOXKHO
MaJIy0 BCIIMYMHY HNPCBbIIIATH CUITY IMOBCPXHOCTHOI'O HATSKCHUA. HpaKTI/I‘-ICCKI/I MOXHO CYHU-
TaTh, YTO B MOMEHT OTPBIBA KAIlJIM Macca €¢ YpaBHOBEIINBAETCS IOBEPXHOCTHBIM HATSHKEHUEM.
Torna 3aa4a onbITa CBOJUTCS K OMpPENEeNICHHIO Macchl Karti. Eciim 00beM BBITEKaromei Ku -
KOCTH paBeH V, 4KCIIO Kallelb XHIKOCTUH B 00beMe V paBHO 7, NIOTHOCTh KUAKOCTH d U yCKO-
pEHUE CUJIBI TSKECTH (, TO MacCy OJJHOW KaIlJId BBIYUCIIAIOT 110 opMyJIe:
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Lenv pabomer: O3HAKOMIJICHHE C M3MEpPEHHEM ITTOBEPXHOCTHOTO HATSHKEHHUS METOJIOM
B3BEILIMBaHMs OTphIBarolIeiics karmmu. Habmonenne BIusSHUS TeMnepaTypbl Ha U3MEHEHHUe Io-
BEPXHOCTHOTO HATSKCHHUSI.

Annapamypa u peaxmuevl. CTazarMoMeTp; IITaTUB C JANKOH; 4eTbipe crakaHa Ha 100
mit;, 1,0 M pactBopel metmioBoro (CH3OH), atunmooro (C;HsOH) u ammmoBoro (CsHpiOH)
CIHPTOB.

Onucanue npubopa. CtanmarmomeTp (puc. 6) COCTOUT U3 TPYOKH, HMEIOIIEH pacIIupeHne
1; BbIIIIe U HUXKE HETO HAXOJATCS HayallbHas U KOHeuHas MeTku 4 u b. Uepe3 kanusuisipHOe OT-



BEpPCTHE 2 B IMIMPOKOIN TOPU3OHTAIBHON OTHLTN(OBAHHONW TTOBEPXHOCTH KUAKOCTH BBHITEKAET U3
Karelb.

-+ ' —5

il

Puc. 6. Ctanarmomerp:
1 — pacuupenue; 2 — orBepcTie Kanwuisipa; A, 5 — MeTku
Boinosinenue padoTsl

Bapuanm MNel: nnis HaOMOAeHUS W3MEHEHHUS TIOBEPXHOCTHOTO HATSHKEHUS TIPU
M3MEHEHUHU KOHIICHTPAIMH PAaCTBOPOB HEOOXOAUMO MPUTOTOBUTH PACTBOPHI, KAKOTO-TO OAHOTO
cupta (cnupT BBIOpaTh MO 3aJaHMIO TIPEMOJaBaTeNs) IOCIEAOBATEIbHBIM pa30aBieHUEM
JUCTUJUIMPOBAHHOM BOJIOM MCXOAHOTO pacTBOpa B JiBa pasza: Hampumep, 0, 0,2, 0,4, 0,8, 1,5, 3
MOJII)/[IMa.

Bapuanm Ne2: nns HaOmoneHus W3MEHEHHMs] TOBEPXHOCTHOTO HATSDKEHUS B
TOMOJIOTUYECKOM PsITy BEUIECTB C YAJIMHCHUEM YTJIEPOJIHON IENU OMPEESIIOT TOBEPXHOCTHOE
HATSHKEHHE PACTBOPOB Pa3HbIX CHUPTOB C OJMHAKOBOW KOHIIEHTpALIUEH.

Cranarmometp (OIOpETKY) YKPEIUISIOT B IMITATHBE B BEPTUKAIHLHOM ITOJIOKCHUH U 3aJIU-
BalOT XKHMJIKOCTh TaK, YTOOBI OHA CTOsJIa BBIIIE BEPXHEW METKHU (IIPH STOM B TPYOKE HE JOKHO
OBITH MY3BIPHKOB BO3/lyXa), 3aT€M JAIOT KUAKOCTH BBITEKaTh M3 Kamwuisipa. Korma ypoBeHb
JKUJKOCTU TOYHO COBIIAJAET C BEPXHEH METKOM, HAUMHAIOT CUET Karellb; MPeKpanatoT cuer Ka-
nejb TOT/A, KOT/Ia YPOBEHB JKUIKOCTH JTOMAET 10 HUXKHEH METKH (WM Korja B OIOpeTKe ypo-
BEHb JKMJIKOCTH YMEHBIIUTHCS Ha 2 CM3). OnbIT MOBTOPSIIOT HECKOJIBKO pa3 U OepyT CPeIHIO
BEITMYMHY U3 HAOJI0IaeMbBIX OTCUETOB (PACXOXKIEHNUE MEXKY OTICTbHBIMU U3MEPEHUSMHU IO K-
HO OBITH He Oonee 1-2 kamnenb). Pe3ynbraTel cBeTH B TabmuIy 1.

Tab6numa 1
Yucito Kamneib pacTBOPOB B OMPEIEIEHHOM 00bhEME KHIKOCTH (1 = 6 )

Bapuanm Nel:

C (crimpra), MOIB/aM® 0
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Bapuanm Ne2

HaunmenoBanue C (crimpTOB), MOIB/AM"
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[ToBepxHOCTHOE

O0paboTka pe3yabTaToB
VYKa3aHHBIM METOJIOM OIIPENEINSIOT CPEeAHEe YHCIIO Kareib BOJbI, 00pa3yIOIIMXCs MpH
UCTe4YeHUH u3 OropeTk oObeMa V, a 3aTeM 4HCciIo Kalelb HCCIEAYEMbIX PACTBOPOB U3 3TOTO XKe

HaTsXKEHUC

BBIYUCIIAIOT

10

BBIBEJICHHOU

BBIIIC

bopmy-

rlie Gp - MOBEPXHOCTHOE HATSHKCHUE pacTBopuTens (1adi.2), do — IIIOTHOCTD BOABI; Ng — YHCIIO
Karesb BOJIbI, N — YMCIIO KaIelb )KUIKOCTH B 00beMe V, 0— IIIOTHOCTD KHUKOCTH.

Tabmuma 2
[ToBEpXHOCTHOE HATSAKEHUE BOJIbI

o [ToBepxHOCTHOE o [ToBepxHOCTHOE

Tewmeparypa, °C HanDII:CHI/Ie, H/m Tewmeparypa, °C HaTmII()eHI/Ie, H/m
0 0,07549 35 0,07029
5 0,07475 40 0,06954
10 0,07401 45 0,0686
15 0,04326 50 0,0678
20 0,07253 60 0,0660
25 0,07178 70 0,0642
30 0,07103 80 0,0623

Cnenatp pacueTsl MO MPUBENEHHON BbIIIe (Gopmyne s 3HAYEHHUH MOBEPXHOCTHOTO
HATSDKEHUS MCCIIEIOBAaHHBIX PacTBOPOB; JaHHbIE BHECTHU B Tabiwmily 3 (BapuanT Nel) wim Tabnu-
ny 4 (Bapuant Ne2).

Tabnuna 3
M3MeHeHne NOBEpXHOCTHOTO HATSKEHUSI PaCTBOPa C pa3HO KOHUEHTpaIei

- 2
KOHIEHTPAINS PACTBOPA, MOJIB/IM ToBepxHOCTHOE HaTsKeHNe, 10 [HK/M
0

Cnupm

Tabnuua 4
V3MeHeHUs TOBEPXHOCTHOTO HATSHKEHUS B TOMOJIOTHICCKOM PSTY BEIIECTB

KonuenTpanus pactsopa,

IToBepxHOCTHOE HaTsoKeHne, 107 21>1</M2
MOJIb/IM

Cnupm

STUJIOBBIN

MPOTNUIIOBBIN

H30IPONUIIOBBIN

OyTHIIOBBII

aMUJIOBBIN




OT4et mo padorte

[To manaBIM TabuI 3 Win 4 moCTpouTh Tpadudeckue 3aBucuMocT. Pabora cumraercs
BLIHOHHGHHOﬁ, CCJIK ITPUBCACHBI BCC HCO6XOI[I/IMBIC PaCUCThI, TOCTPOCHBI U3YUaCMbIC 3aBUCUMO-
CTH, IPUBEACHBI BCE CTPYKTYpHBIE (DOPMYJIbI M3YYaeMbIX BEILECTB, C/I€JIaHbl BHIBOJIBI COOTBET-
CTBYIOILME ITOCTaBICHHOM LICIIH.

CpaBHuTe pe3yabTaThl, HOJy4YEHHBIE METOIOM OTPBIBA KOJIbLIAa U METOJOM CYETa Karellb.
OO0bsicHuTe HAOTIOJTaEMBbIe 3aBUCUMOCTH.

Pasoen 6. Ilogepxnocmmuuie aenenua. Ilpuuunovt 03HUKHOGEHUA.
Tepmoounamuka nosepxnocmnuix aenenuii. Ilosepxnocmnoe namacenue.
H3zomepmuvr. Memoowt onpedenenus.

1. Bonpocwl 015 00cyscoenus.

1. Kakue siBieHUs OTHOCAT K IOBEPXHOCTHBIM?

2. KakoBbl IpUYHUHBI BO3HUKHOBEHUS IOBEPXHOCTHBIX SIBICHHI?

3. Knaccugukanus HoBepXHOCTHBIX SIBICHUH uepe3 o0beauHenHoe ypasuenue | u Il mnagan tep-
MoarHaMuKH. lIpupaieHne noBepXHOCTHOW YHEPTUU B IPYTHE BUJIbI SHEPTUU.

4. 'eomerpuueckue napaMeTpbl MOBEpXHOCTU. [I0BEpXHOCTHBIH CIIOM KUAKOCTU U TBEPAOIO Te-
na.

5. IloBepxHocTHas 3Heprus ['udoca.

6. IToBepxHOocTHOE HaTsKeHue. TepmoauHamudeckoe onpezeneHue. GU3NUecKuil CMBICI U CH-
JIOBOE OIIpEIETICHHE.

7. TepMonMHaMuKa MOBEPXHOCTHBIX sBJIEHUH. MeTonbpl onucaHus TEPMOJMHAMUKH IOBEPX-
HOCTHBIX SIBJIEHUH, X JIOCTOMHCTBA U HEJJOCTATKH.

8. [lonHast ynenpHas MOBEpXHOCTHAs sHeprus. YpaBHeHue ['ub0ca-I'enpmronbia. Temnepatyp-
HBIH K03()(PUIIMEHT TOBEPXHOCTHOTO HATSKEHHUSL.

9. TemnepaTypHas 3aBUCUMOCTb [IOBEPXHOCTHOI'O HATSKEHUS (O).

10. 3aBUCUMOCTH SHEPreTUYECKHUX MMapaMETPOB IMOBEPXHOCTH OT MOJSPHOCTH Kuakoctei. Ilpa-
Buto I1.A. PeGunnepa 11 pa3auMuHbIX KUAKOCTEH.

11. Brausitaue npuposl rpaHndamux Qa3 Ha moBepxHocTHoe HaTspkeHue. [Ipasuno I''H. AnTo-
HOBA.

12. 3aBuCUMOCTh IOBEPXHOCTHOTO HATSHKEHUS PACTBOPA OT IMPUPOJIbI U KOHIIEHTPAIMU PACTBO-
PEHHBIX BellecTB. M30TepMbl OBEpXHOCTHOrO HaTshkeHUs (3 Tuma). YpaBHeHue b.A. Ilum-
koBckoro (ITAB).

13. Meronbl n3MepeHus MOBEPXHOCTHOTIO HATsKeHUsA. CTaTHUECKUe METOAbI: MeToa Buibrens-
MU, METO/ KallWJIIPHOTO MOAHSTHS, METO/]I JIeXKauel Karjiu.

14. TlonycTaTnueckne METOABI: METOJ OTPBIBA IUIACTUHKH, METOJ] OTPbIBA KOJIbLIA, METOJ B3BE-
IIMBaHUS WM CUETa Kalelb.

15. lnnamuueckue Metonpl. CpaBHEHMS TPEX THIIOB METO0B. CaMONIPOU3BOJIBHBIE NIPOLIECCH B
noBepxHOCcTHOM ciioe. Kakue (axkTopsl ompenensioT yMEHbUIEHHE MOBEPXHOCTHOW SHEPruu
(AG). B pe3ynbrate yero popMupyercs CTpyKTypa MOBEPXHOCTHOTO €105 ?

2. Jlabopamopuasa paboma Ne 6 «H3yuenue Kpumuueckoii KOHYCHMPAyUU Muye1000paso-
6aHUA QHUOHHBIX NOGEPXHOCMHO-aKkmuenvix eeujecme (AIIAB) ¢ kamuonnvimu Kpacumens-
Mu»

Ipunyun memooa. AIIAB ¢ xkaTHOHHBIMU KpacHUTENISIMU 00pa3yloT HOHHbBIE Hapbl (MOH-
HbIE€ accoIMaThl), T.K. 3apan kpacutens u AIIAB Ttepsercs, MOHHAs mapa 3JIeKTPOHEUTpaTbHa,
MIOATOMY HOHHBIE TIApBI B BUJIE CKOATYJIUPYIOIINX YaCTHIl BBIIAIAIOT B OCaIOK. Mcmonb3ys naH-
HbIE SIBJIEHUS, MO’KHO U3YUUTh KPUTHUECKYIO KOHIIEHTpaluo MuleiooopazoBanus (KKM).

Annapamypa u peaxmugbl. POTOINEKTPOKOIOPUMETP JFOOOH CHUCTEMBI C MOTIIOMICHUEM
ceeta oT 400 no 800 HM u kroBeToi ¢ TommmHoN ciost 0,1-5 cM. Ilocyna crexknsHHas MepHas,
'OCT 1770-20292-74. MetuneHOBbIH (DHONETOBBINA, Y.1.a. PAaCTBOP C KOHIICHTpAIMEH 10°
MOJIB/IM°. AMMOHHIHBIIT Oydepnslit pactBop, pH 10.



Hexodnwiii cmandapmuwiti pacmeop 10 mons/nm® ATTAB.
Pabouuii cmanoapmmuwiii pacmeop, 10° MOJ'IB/,Z[MS AITAB, rotoBIT U3 HUCXOIHOIO CTAH-
JApTHOTO pacTBOpa pa3daBIICHUEM.

Brinosinenue padorsl
JIy1st IpUTOTOBJICHMS KBl cTaHaapToB B 10 mpodupok eMkocThio 10 em® BHOCAT 0; 0,2;
0.4; 0,8; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 cm® pabouero crarnaptaoro pacrsopa AITAB. O6bseMm n0-
BozsT 10 10 em® Bomoit, noGasisor 2 cM O0ydepnoro pactopa ¢ pH 10 u nepemermmusaror. Jla-
nee mpubGasisior 1 cM® pacTBOpa METHICHOBOrO (hHOJIETOBOrO, MEPEMEIINBAIOT | MUH U depes
30 MUH U3MEPSIOT ONTHYECKUE TUIOTHOCTH pacTBOPOB (A1, Az ... Ajg). st 06paboTku pe3yiib-
TaTOB MMOBTOPUTH PadOTY.

O0paboTka pe3yabTaToB
[To pe3ynbTaTaM U3MEPEHUs ONTHYECKHUX MJIOTHOCTEH CTPOSAT 3aBUCUMOCTh «ONTHYECKAast
IUIOTHOCTh pacTBOpOB — KoHueHTpanusa [TAB» (puc. 15). B touke KKM nabmromaercst uzinom
npsamoit. Jlna naxoxnaenuss KKM k u3inoMy npsiMol MPOBECTH KacaTeldbHbIC, U3 TOUYKU Mepece-
YeHUs KacaTeIbHBIX OMYCTHTh NEPIEHANKYISP Ha OCh aOCIUCC U ONPENEeNIUTh TOUKY KpHUTHYe-
CKOM KOHIIEHTpAI¥ MUILIEIIO00Pa30BaHHUS.

AA

C, mous/nm®
Puc. 19. I'paduueckuii cnoco6 naxoxaenuss KKM
Oruer no padore.

3. Komnnexkm 3a0anuii 013 KoHmpoavHoil padomol
KonrtpoabHnas padora Nel mo teme:
«DU3MKO-XHMHYEeCKHe CBOICTBA MOBEPXHOCTHO-AKTHBHBIX BelIeCTB)

Bapmuanr 1
1. 3aoanue 1. Ilo naHHBIM KOHIYKTOMETpUYECKOro MeTtona rpadpuyecku onpenenure KKM
BOJIHOT'O PacTBOpa JlaypaTa HaTpHsl.

KonnenTpanus Mpuia C, kr/im® 2 3 5 10 20 30
VnenbHas 31eKTPONPOBOAHOCTb, K'IOS, Om*m? 0,5 0,77 127 167 243
3,2

2. 3aodanue 2. TIoBepXHOCTHOE HATSHKEHHUE HA TPAHHUIIE PTYTh-BO3AYX paBHO 72,75 10 /v
Yemy paBHa U30BITOYHAS TOBEPXHOCTHAS SHEPTUS KAIUIM PTYTH TuameTpoM 1,2 mMm.

3. 3aoanue 3. [ToBepXxHOCTHOE HATSDKEHHE HA TPAHMIIE PTYTh-BO3IYyX paBHO 72,75 10 /v
Yemy paBHa U30BITOYHAS TOBEPXHOCTHAS SHEPTHUS KAl PTYTH JuamMeTpoM 1,2 M.

Bapmuanr 2
1. 3aoanue 1. Beraucnaute 1Mo JaHHBIM CTAIarMOMETPUYECKOTO MCCIIEIOBAHUS TTOBEPXHOCT-
HOE HaTsKEHUE 3THIOBOro cnupta npu 25°C, eciid 4uciio Kamnenb BoAsl — 32, a cnupTta



— 64. Maccel kanenb cnupta ¥ BoAsl paBHbl 4,713 u 4,724 r coorBercTBeHHO. [loBEpX-
HOCTHOE HaTsbkeHue BoJibl ipu 25°C pasuno 71,97 10° H/m.

2. 3aoanue 2. Jlns BOOHBIX pacTBOPOB Jlaypara HaTpus onpezaeneHsl jorapudmer KKM npu
HECKOJIBKHIX 3HAYCHMSX TEMIepaTyphl (KOHIEHTpamus B Mois/am°). Tloctpoiite Temie-

paTypHYIO 3aBUCHMOCTb IMOBEPXHOCTHOW AKTUBHOCTH:
Ta OC IgKKM O xkm 00
30 -1,68 40 71,18
50 -1,68 38 67,91
90 -1,68 31 60,75

3. 3aodanue 3. CpaBHUTE OBEPXHOCTHYIO aKTUBHOCTH MPOIMOHOBON U MACIISTHOM KHCIIOT B
BOJIHBIX PACTBOPAX B JIAHHOM MHTEPBaJIe KOHIICHTPAIIUH, €CITH U3BECTHO:

Kucmnora C, MOJIB/IIM° o, MH/m
0,0312 69,5
MIPOIHOHOBAS 0.0625 677
0,0312 65,8
MacJIstHast
0,0625 60,4

Bemonasiercs mu ipaBuiio Tpayde—/Irokino?
Ilepeyennb BONPOCOB U 3a/IaHMIA, BBIHOCHMBbIX 324€T

Taﬁ.lmua 9 — HpI/IMepbl OLCHOYHBIX CPEACTB C KJIIYaMH IPpaBUWJIbHBIX OTBETOB

. Bpewms BbI-
Ne [IpaBuibHBIN p
Tun 3aganus dopmynupoBKa 3a1aHUsA MOJTHEHHU S
n/n OTBET
(B MHHYTaX)

IIK-1 CnocobeH npoBoauTh cO0Op, aHAIHU3 U 00paboTKYy MH(pOpPMANNU, HEOOXOAUMON 1A
pelleHus 321a4 XMMUYeCKOH HANMPAaBJEHHOCTH, MOCTABJEHHBIX CIENHAJIUCTOM 0oJjiee BbI-
COKOM KBAJIH(MKALMH.

1. | 3aganue 3akpsiToro | [loBepXHOCTHBIE — SIBJIEHUS B 1
TUTIA HaOII0AAI0TCA:

a) 6 ooveme pasz,

0) 6 cazosoii ghasze;

8) Ha nosepxXHOCMU pazoena

das.

2. CoctaB  TOBEPXHOCTHOTO 0 1
CcIIost:

a) cosnadaem c cocmasom
o0bvemHoU hazvl;

0) He cosnadaem ¢

cocmagom 00beMHOTL
Gaszwi;

8) 9mo  nowsmue  He
omHocumcs K

NOBEPXHOCMHOMY COH0.

3. Mex¢azHble MOBEPXHOCTU a 1
MOTYT CYIIECTBOBATH MpPH
HAJTMYUH:

a) JHCUOKOU U 2A3000pA3HO




/o

Tun 3aganusa

®opMyIMpOBKa 3aaHUs

[IpaBunbHBII
OTBET

Bpewms BbI-
MIOJIHEHUS
(B MuHyTaXx)

Gaszvi;
0) 08yx 2a3000pasnvIX has;
8) 08yx meepovix ¢as.

IToBepXHOCTHBIN CJIOU
KUAKOCTU OOHOBISIETCS 3a
cYeT MPOIIECCOB: a)
3amep3aHus;

0) ucnapenus,

8) KOHOeHcayuu.

IToBEpXHOCTB KUIKOCTHU:
@) IKCNOHEHYUANIbHAA,

6) 9K8UNOMEHYUANbHAS,
8) 9KBUMONAPHASL.

3aganue
OTKPBITOTI'O THIIA

CuryauuoHHas 3ajaya.
Kakue BemecTBa Ha3bIBalOT
IMMOBEPXHOCTHO-aKTUBHBIMU
BemectBamu?  Ilpusenure
HPUMEPEL.

ITAB oObemuusier ux
OCHOBHOE CBOHCTBO —
CIIOCOOHOCTh CHUIKATh
MMOBEPXHOCTHOE  HATS-
J)KCHHE BOJABI W BOJI-
HBIX PAacTBOPOB pas-
JNYHBIX  COCHUHCHMI.
CnocoOHOCTh CHHUXKATh
MMOBEPXHOCTHOE  HATSI-
JKEHHE BOJIBI XapaKTep-
HO JUISI MHOTHX KJIACCOB
OpraHWYEeCKUX COCIH-
HEHUM, Hampumep, s
CIIUPTOB, AallbJETU/IOB,
KETOHOB, YTJIEBOJAOPO-
OB U PAa3IUYHBIX HX
MIPOU3BOHBIX.

Mepoit  cocoOHOCTH
CHWKaTh TIOBEPXHOCT-
HO€ HaTSHKEHUE BOJIbI
SIBJISIETCSI  TIOBEPXHOCT-
Has aKTUBHOCTh. Ero B
OTPOMHOM CTETeHH 00-
JaJalT COJIM  IIEeJI0Y-
HBIX METAJUIOB M aMMO-
HUS BBICHIMX >KUPHBIX
KHUCJIOT, pazIuYHbIC
MOJIMMEPHl HAa OCHOBE
STUJICHTIUKONS  (TIOJH-
STUJICHTIIUKOJIN), a30T-
CoJIepXKaIlfe OpraHH-
YeCKHE  COEJIMHEHUS,
OCOOEHHO Te, B KOTO-
pBIX a30T CBS3aH 4Ye-
THIPbMSI KOBAJICHTHBIMU




/o

Tun 3aganusa

®opMyIMpOBKa 3aaHUs

[IpaBunbHBII
OTBET

Bpewms BbI-
MIOJIHEHUS
(B MuHyTaXx)

CBA3JIMHM MW HECCET IIO-
JIOKUTENbHBIN 3apsaa.

CuryauuoHHas 3ajaya.
Yem 00ycioBiIeHBI 0COOBIC
cpoiictBa [TAB?

[TAB o0braHO muGUITH-
Hbl — OHU COJEp>KaT B
CBOEH CTpPYKType IIO-
JSPHYIO 4YacTh (TUApO-
¢wibHas 4YacTh) U He-
MOJIIPHBIN Y4YacToK,
OOBIYHO YTIIEBOJIOPO-
Hy0 nenb (ruapodoo-
Has 4acTh), U 3TH JIBE
yacTd MPUIAIOT pac-
CMaTpUBAaEeMbIM  BelIle-
CTBaM 0COOBIE CBOIi-
CTBa. JTO CIIOCOOHOCTH
00pa3oBBIBaTh MHIIETI-
JBI-aTperaTbl  pa3yind-
HOU KOH(UTYpalLnH,
KOTOpBIE MOTYT YBIe-
KaTb U3 PacTBOPOB Op-
raHW4YeCKUe W Heopra-
HUYECKUE BeIleCTBa
WIH TIEPEBOIUTH TPY/-
HOpPaCTBOPUMBIE B BOJIE
BEIIECTBA B KOJUIOWI-
HO-JUCIIEPTUPOBAHHOE
COCTOSIHUE.

CuryanuoHHas 3ajaya.

B 4em 3akmirodaercs ycios-
HOCTh B Kiaccu(uKauu
ITAB 1o cocTosHHI0?

B 3aBucumoctu ot co-
crosaus IIAB B pac-
TBOPE YCJOBHO pa3iu-
YalT UCTHUHHO pPAacTBO-
puMble (MOJIEKYJISIPHO-
JUCTIEPTUPOBAHHbBIE) U
KOJIJIOUHBIE [TAB.
Y ¢10BHOCTH TaKoro
pa3JesieHnss COCTOUT B
TOM, YTO OJHO U TO XK€
ITAB M0eT OTHOCUTb-
cs K o0euM rpymnmnam B
3aBHCHUMOCTH OT YCIIO-
BUM U  XUMHUYECKOU
IpUPObI (TIOJISIPHOCTH)
pacTBOpUTEIS. Obe
rpynnsl  [TAB  ancop-
OoupyroTcst Ha (a30BBIX
rpaHULaX, TO €CTh IPO-
ABIIAIOT B PacTBOpPax
MOBEPXHOCTHYIO  aK-




/o

Tun 3aganusa

®opMyIMpOBKa 3aaHUs

[IpaBunbHBII
OTBET

Bpewms BbI-
MIOJIHEHUS
(B MuHyTaXx)

TUBHOCTb, B TO BpEeMs
KaKk OOBEMHBIE CBOIi-
CTBa, CBSI3aHHBIE C BO3-
HUKHOBEHHEM  KOJLIO-
UJHOW  (MHIICIIISIPHOM )
¢assl, HPOSIBIISAIOT
JINAIID KOJUIOWTHEIE

ITAB.

CuryaunoHHas 3ajaya.
Packpoiite mnousTMe THUA-
podunbHO-TUTIOPHITEHOTO
Oanmanca. Kak u mna uero
onpenensitot ['JIB?

I'pynner [TAB otnnya-
I0TCS 3HaYeHueMm 0Oe3-
pa3sMEpHOM BEJIUYHUHBI,
KOTOpasi ~ Ha3bIBaeTCs
2UOpoPuUILHO-
aunoguivHom  banram-
com (I'JIB) m ompene-
JISIETCSI OTHOILLIEHUEM::
A=b+Yv)/a,

rie (b+¥v) — cpon-
cTBO (cBOOOIHAsT PHEP-
rusi  B3aMMOJCHCTBUS)
HEIOJSIPHOM YacTH MO-
nexkynsl [IAB k yrie-
BOJIOPOJTHOM KUJKOCTH
(b — Ge3pa3mepHbIii ma-
paMeTp, 3aBUCALLIHUN OT
npupoasl IIAB, ¥ -
cBOOOIHAs SHeprus
B3aUMOJICUCTBUA B
pacyere Ha OAHY TpyM-
ny CH;, v — wuucno
rpynn CH, B yrueso-
JIOPOJTHOM paJIUKae), a
— CpOJCTBO IOJISAPHOU
rpynmnsl Kk Boge. Mu-
HUMaJIbHOE YHUCIO YT-
JEpPOJHBIX aTOMOB B
pagukane s pasHbIX
BUJIOB KOJIJIOUTHBIX
I[TAB nexut B mpeje-
nax 8-12, To ecTh KO-
nounarle ITAB mnmerot
JIOCTaTOYHO  OONBIION
YIJIEBOAOPOJHBIA  pa-
nukail. Bmecte ¢ Tem
KOJUIOUIHEIE [TAB
JMOJKHBI  00NanaTe |
UCTUHHOM  pacTBOPH-
MOCTBIO B BOJE, TO €CTh
MTOJISIPHOCTD THAPO-




/o

Tun 3aganusa

®opMyIMpOBKa 3aaHUs

[IpaBunbHBII
OTBET

Bpewms BbI-
MIOJIHEHUS
(B MuHyTaXx)

10.

(GWIBHOW TpyNIbl Tak-
e JOJDKHA OBITH J10-
CTaTOYHO BBICOKOM.

B nauane 60-x rr. XX
B. JI. JleBuncom Oblia
pa3paboTaHa mikaiza
I'JIb co 3HaueHUAMHU

ot 0 no 40. ITAB ¢
TUNO(GUIEHBIMA
CBOICTBaMH UMEIOT
Hu3kue 3uHaueHus 1'JIb,
¢ TUAPOUITBHBIMU —
BbIcokHe. Kaxxnon
rpyIIe aTOMOB,
BXOJIAICH B MOJEKYTY
ITAB, npunuceIBaeTcs
rpynmnosoe uucio. [pu
CJIO’)KEHUHM ATUX YHUCEIT
nonydarot I'JIb o
dbopmyre:

I'JIb = X rugpo-
(GUIBHBIX  TPYIIIOBBIX
gucen + X ruapodoo-
HBIX TPYNIOBBIX YHUCEN
+7.

CuryanuoHHas 3a/1aya.
B uem 3akmrouaercs MoOrO-
mee aericteue [1AB?

Moro1iee neificTBue
ITAB 3akimrouaercs B
YAQIEHHUH C
OUHIIaCMOMU
MMOBEPXHOCTHU
MPWIMHILKX K HEU
MeIbYalIInX YacTHI]
IpsI3U M TOHYANUIINX
MAaC/ISHBIX IICHOK.
Coracuo
pa3paboTaHHON TEOPUH
I1.A. PeGunnepa,
MOIOIIEe AEHCTBHUE
npeicTaBiIsieT co0oi
CIIOYKHBIM KOMILJICKC
B3aMMOCBS3aHHBIX
MPOLIECCOB:
CMadyuBaHU4,
MEITH3AIUY,
OMYJIBTUPOBAHUS U
CcTaOUIIM3alliH YaCTHII,
3arpsA3HAIOMINX
MMOBEPXHOCTh
OYUIIAEMOTI'0 BEIIECTBA.




/o

Tun 3aganusa

®opMyIMpOBKa 3aaHUs

[IpaBunbHBII
OTBET

Bpewms BbI-
MIOJIHEHUS
(B MuHyTaXx)

Bce 3t npoueccel
00YyCIIOBJICHBI
BO3HUKHOBEHHEM Ha
MOBEPXHOCTH pazjelia
KOJUIOU/THO-
aJICOPOIIMOHHBIX CIIOCB.
ITosToMy MorOIIME
I[TAB noykHBI OBITE
XOPOIIUMU
IMYJIBraTopaMu,
007a1aTh BEICOKOU
MOBEPXHOCTHOM
AKTUBHOCTBIO U SIPKO
BbIPOKEHHBIMU
KOJUTOWTHBIMHU
CBOWCTBaMH B BOJIHBIX
pacTBopax. 3a cuer
aJIcOpOIIMU MOJIEKYIT
MOFOIIIMX CPEJCTB HA
MOBEPXHOCTHU
OYHMIIAEMOT0 BEIIeCTBA
Y Ha TTIOBEPXHOCTHU
JaCTUYCK TPS3H
MIPOUCXOIUT UX OTPHIB
OT OYHILIAEMO
MOBEPXHOCTH, T.€.
TIENTU3AIUS 1
cTabunuzanus.
YacTuuku rpsasu
00pa3yroT CTONKYIO
BOJIHYIO OMYJIBCHUIO WITH
CYCIIEH3HI0, KOTOpas
yaanseTcs ¢
3arpsi3HEHHOMN
MOBEPXHOCTU. BaxkHyto
POJTb UTpaeT
neHooOpa3oBaHue, T.K.
0OWIIbHAS U CTOMKAs
MeHa Croco0CTBYET
MEXaHHYECKOMY
yIaIeHUIO
3arps3HCHUM.

11.

3amanme KOMOMHU-
POBAaHHOT'O THUIIA

Kakum
COOTBETCTBYIOT
M€ SMYJIbCUH:

[IpounTaiite TekcT, HaWIU-
T€ COOTBETCTBHE U HaIlM-
IIUTE apryMEHThI, 00OCHO-
BBIBAIOIINE BHIOOP OTBETA.
3HaueHusim  ['JIb
clenyo-

1-06;

2- B;

3-T;

4-a.

[Toustue o I'JIb




. Bpewmst BbI-
Ne [IpaBunbHBIN
i Tun 3ananus ®opMyIMpOBKa 3aaHUs OTBCT IIOJTHEHHUS
(B MuHyTaXx)
1) Boma-macio; SBIISICTCS JOCTATOYHO
2) Macj0-Boja; (dhopMaIbHBIM, HO OHO
3) cmauuBareny; MO3BOJISIET ONPENEIATh
4) MOMOIIHME CPEICTBA. | 00JACTH IPUMEHEHHUSI
ITAB. Tak, nus
a) 13-15; 00pa3zoBaHus IMYJIbCHIA
0) 3-6; Boga-maciio ['JIb
B) 8-16; JIEKUT B
r) 7-9. npenenax 3-6,
AMYJBCUI Macjao-BoAa
—8-16, mua
cmaumBareieii — 7-9,
JUTSI MOIOLITUX CPEJICTB
-13-15.

[TosHBI KOMIUIEKT OLEHOYHBIX MATEPHAIOB MO TUCHUILUTHHE (MOIYJH0) ((OHI OLEeHOY-
HBIX CPEJICTB) XPaHUTCS B 3JICKTPOHHOM BHJIC Ha Kadenpe, yTBepKaaromiei pabouyro mporpam-
MY JTUCHHUIUIAHBI (MOIYJIs), U B L[eHTpe MOHUTOPUHTA U ayIUTa KaueCTBa O0yUICHUSI.

7.4. MeTonnuyeckne MaTepUaJibl, ONpe/esiiolIue MPoueIypbl OLIEeHUBAHUSA Pe3yJabTa-
TOB 00y4YeHHSs 10 THCIUTIIHHE

Texymuii 1 BHYTpUCEMECTPOBBIM KOHTPOJIb, IPOMEXKYTOUHAsA aTTeCTallsl Y4eOHBIX J0-
CTH)KEHUU CTYICHTOB MPOBOAMUTCA MyTeM OaluIbHO-pEeHTHHroBOW cucTembl. OOmias OIeHKa
y4eOHBIX JOCTIKEHUH CTYJIEHTa B CEMECTpE 10 y4eOHOMY KypCy OmpeeisieTcss Kak cymma Oaj-
JIOB, MOJIYUYEHHBIX CTYJCHTOM TI0 pa3IMYHbIM (pOpMaM TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS
B TEUEHHE TAHHOTO ceMecTpa. MToroBoii hopMoii OTUETHOCTH SBIISIETCS 3a4eT B 8 cemecTpe, Imo-
3TOMY OaiibHasl OIIEHKA SIBISIETCS CyMMOM 0ajioB, MOMYyYEHHBIX Ha Pa3iIMYHBIX (hOpMax TEKy-
miero KoHTpoJst u 10 6ayoB, BKITIOYAIONIUX PA3IMYHOTO poaa O0HYCHI (OTCYTCTBHE MPOMYCKOB
3aHSTHIA, aKTUBHAs pab0Ta B TEYCHHE CEMECTPa).

Ta6auua 10 - TexHosiornyeckasi KapTa peiiTHHIOBBIX 0AJJI0B M0 TUCHHUIJIHHE

No KounTtposupyemble KoauuectBo MakcumaikHoe
n/n MeponpUsITUst MeponpuUsTHIi/6anbI KOIEECTBO Cpox npenocrasenus
bannoB
OcHoBHoi1 0,10k (90 6a10B)
Oo6mue ceenenus o [IAB. Ompoc 5 6amra
1 Knaccupukanus [TAB. Ortuer no abopa- o pacrcanio
TOpHBIM paGoram. | 5 Oara
Peurenve 3amau 5 Gamna
Ob6nactu npuMeHeHus Ompoc 5 6amra
2. ITAB. Otuer o abopa- ITo pacnucaHuio
TOPHBIM paboTam 5 Gaa
Cunres [1AB. Ompoc 5 6aswia
3 Ortyer o s1abopa- [o pacnucaHuio
TOPHBIM paboTam 5 Gaa
IToBepXHOCTHO-aKTUBHBIE Ormpoc 5 Gamna
BEIIECTBa U IPOOIEMBI Ortuer o abopa-
4 AHAJIMTUYECKON XUMUH. TOPHBIM paboTam 5 bana ITo pacnucaHuio
MeToap!l onpeeICHUS Tecrl 10 Gannos
ITAB




l'uruennueckue xapakTre-
PHUCTHKH MTOBEPXHOCTHO-

Ompoc
Otyet o nabopa-

5 Gauia

Io pacnucanuto

AKTUBHBIX BEIICCTB TOPHBIM paboTam 5 banna

Pemmenye 3a1au 5 Gaya
Crpoenue munenn ITAB. Ormpoc 5 Ganmna
IToBepXHOCTHBIE SBJICHUSI. Oruer no naboparop-
[IpyyrHBI BOZHUKHOBCHUS. HBIM paboTaMm 5 Gana
TepMoanHaMKKa TOBEPX- K.P. Nel 10 6annos
HOCTHBIX SIBJIC- o pacnucanuio
Huil.IToBepxHOCTHOE HATS-
s)kenue. M3orepmel. Meto-
JIbI OTIpEeNICNICHUSL.

90

Bcero

Buok 6onycos (10 6as1;10B)

HOHOHHCHI/IG K OTB€TaM Ha

0,7 6amna 5 6aioB B xonre cemectpa

CEMHHAPCKUX 3aHATHIX
AxTuBHas paboTa CTyICH-

P Y 0,3 6aya 206anna B konie cemectpa
TOB Ha 3aHATUAX
OTCcyTCTBHE NPOITYCKOB
MIPaKTHIECKO-CEMUHAPCKIX 0,4 6anna 30amma B xoHIIe cemectpa
1 JTaOOPaTOPHBIX 3aHATHI

UTOoro 100 6an10B

Tadauua 11 — Cucrema mrpados (17151 0THOT0 3aHATHSA)

IToka3arenn

bamn

Ono3nanue (11Ba 1 OoJiee)

Munyc 2 daya

He rotoB K mpakTH4ecK0-CEMHHAPCKHUM M J1a00PAaTOPHBIM 3aHATHIM

Munyc 3 6anna

[Ipomyck 3ansiTuii 6€3 YBaXUTEIHHON NPUYHHEI (32 OJTHO 3aHATHE)

Munyc 2 6anna

Hapyuienne y4eOHOM JUCIATIIMHBI

Munyc 2 Gaia

Hapymienne npaBui TEXHUKH 0€30aCHOCTH

Munyc 1 6ann

Tadommna 12 — Illkajsa nepeBoaa PeMTHHIOBBIX 0AJJIOB B UTOTOBYIO OLIEHKY 3a ceMecTp

10 JUCUMILIMHE (MOTYJII0)

Cymma OanioB

OrueHka 1o 4-0ayuIbHON IIKaje

90-100 5 (OTIIMYHO)
85-89
;giij * (xopomo) 3a4TeHo
65-69 3
6064 (Y1OBIETBOPUTEIBHO)
Hunke 60 2 (HeY/IOBICTBOPUTEIILHO) He 3aureno

IIpn peammzanuum gucuumuHel (ITAB) B 3aBMcHMMOCTH OT YpOBHSI IOJATOTOBJIEHHOCTH
00y4aromuxcsi MOTyT OBITh HCIOJB30BaHbl MHbIE (OPMBI, METOJIbI KOHTPOJISI U OLICHOYHbIE
CPEICTBA, UCXO/I U3 KOHKPETHOW CUTYaIUH.
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8.3. UnTepHeT-pecypchl, HE0OX0AMMBbIE I OCBOCHH S JUCHUIIIMHBI (MOXYJIA)

[Tepeuens DBC 1 3EKTPOHHBIX peCcypcoB, npeaocTaBisieMblx Hayunoit 6ubnmnorexoit

AT'Y Ha 2022/2023 yueOHbIi r0J], KOTOPBIE MOTYT OBITh HCIIOJIB30BAHbI Ui HH)OPMAIIMOHHOTO
o0ecrneyeHns JUCIUIIIMHBL:
1. Dmnekrponnbiii katamor Hayunoi oubmmoreku AI'Y na 6aze MARK SQL HITIO «Muadopm-
CUCTEM.
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2. DnekTpoHHas OMONMMOTEKa «ACTpaxaHCKHM rocylapCTBEHHbIH YHHUBEPCUTET» COOCTBEHHOM
reHepanuu Ha 31eKkTpoHHO! matrgopme DbC «I1eKTpOHHBIM YMTANBHBIN 3ai - bubnuoTex».
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Yuemnas 3anuce oopaszosamenvroco nopmana AI'Y
(Pecucmpayus 6 905 ayoumopuu. Ilpucmpotii)

3. Dmexrponnas 6ubmmoreunas cucrema (ObC) OO0 «llomutexpecype» «KoHCymbTaHT CTY-
JeHTa». MHoronpoguisHbI 00pa3zoBaTenbHbl pecypc "KoHCynbTaHT cryneHTa" sBisercs
AIIEKTPOHHOM OMOIMOTEUHON cHCcTEeMOM, MpenocTaBistonlel noctyn yepe3 ceTh MHTEpHET K
y4eOHOIl TuTepaType 1 JIOTMOJHUTENbHBIM MaTepHraiaM, IpuoOpeTeHHBIM Ha OCHOBAaHUHM MPSIMBIX
JIOTOBOPOB ¢ npaBoobnanarensimu. Karanor B Hacrosiiee Bpems conepkut okosio 15000 nanme-
HOBaHUH.
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

MarepuanbHO-TEXHUUECKOE oOecredeHrne yueOHON TUCIMITIMHBI BKIIOYaeT B cels Ja-
O0opaTOpHBIN MPAKTUKYM, ayAUTOPHUIO (71a00paTOPHUIO) NSl MPOBEIEHUS MPAKTUYECKUX 3aHITUH.
JlaGopaTopHbIif NPakTUKyM OOECIeYeH XMMUYECKMMHU peakTHBaMHM, JJaOOpaTOpHON Mocyaoil u
yueOHO-HayYHBIM O00OpY/IOBAaHUEM: BECHl AHAIMTUYECKUE U IJIEKTPOHHBIE, CLIEKTPO(HOTOMETPHI
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anekTpoabl, neHTpudyra OIIH-3 ¢ poropom, MarHUTHBIE MELIANKU, pehpPaKTOMETP, TEPMOCTAT
"TC-80"M2, xoHayKTOMETp «DKcnepT», AkBaguctuuisatop J13-4(c 3Ullom), mkad BBITIKHOM
IB-202 ITAOT, manas pakoBuna, KO1-04. IIpoBeneHne NpakTUUECKUX 3aHATUI CONPSIKEHO C
MPUMEHEHUEM KOMIIBIOTEPOB JUISl BBIIIOJIHEHUS MOMCKOBOW pabOThl, BBIYUCICHUNH U paboTe B
UH(POPMALIMOHHBIX CHCTEMAX.

Pabouast mporpaMma TUCHMIUIMHBI (MOJYJISI) TIPH HEOOXOAMMOCTH MOXKET OBITh aJarTH-
poBaHa /1151 00y4eHHs (B TOM YHUCIIE C IPUMEHEHHEM JHCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHO-
JIOTUH) JIUI] ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0pOBbs, MHBAIUIOB. i 3TOrO Tpedyercs
3asBIICHHE 00YYAIOLINXCS, SBISIOMUXCS JTUIIAMU ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU 3/I0POBbS,
WHBaJIMJAaM{, WM HX 3aKOHHBIX MPEACTaBUTENCH U PEKOMEHIAIMH MCUXO0JIO0r0-MEeAUKO-
Ne1arornyeckoi KoMuccuu. st MHBaNMMIOB conepkaHue padoyeil MmporpaMmbl JAUCHUIUINHBI
(MOZyJIs1) MOXKET OMPEENAThCs TaKXKe B COOTBETCTBUU C MHAMBHIYaJIbHOM IIporpaMMoit peabu-
JUTAIWU UHBANKA (TIPU HATTUYHH).



