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1. HEJIM 1 3AJAYU OCBOEHUA JUCHUIIVINHBI

1.1. Heassimu ocBoeHusi AUCHUIUIMHBI «IlOBEepPXHOCTHO-aKTHBHbIE BelIECTBA»
SBIIAIOTCS: (DOPMHUPOBAHNUE COBPEMEHHBIX MPECTABICHUN O PYHIAMEHTATbHBIX TOCTHKEHHIX B
M3y4eHUN (U3UKO-XUMHUYECKHUX CBOWCTB IMOBEPXHOCTHO-AaKTHUBHBIX BEIICCTB, MX BJIUSHUU Ha
9KOJIOTUUECKHUE CUCTEMBI.

1.2. 3agaum ocBOeHHMSI JUCHMILUIMHBI: TPUOOpPETEHHE  HABBIKOB  PEIICHUS
KOHKPETHBIX (PU3MKO-XMMUYECKUX 33/7ay: KaueCTBEHHOE M KOJUYECTBEHHOE OIpe/ieJICHHE
MOBEPXHOCTHO-aKTUBHBIX ~ BEIIECTB,  HCCIIEOBAaHUE  IPOLIECCOB  MHUIEII000pa30BaHUs;
OBJIQJICHUE CTYJCHTAMHM HaBbIKAMHU W YMEHHUSMHU pabOThl C Pa3IMYHBIMH H3MEPHUTEIbHBIMU
npubopaMM W HAy4YHbIM OOOpYIOBAaHHEM, C COBPEMEHHOW BBIYHCIUTEILHOW TEXHUKOM;
MOCTAaHOBKOM M TPOBEJACHHEM XHMHMUYECKOTO SKCIIEPUMEHTa, MaTeMaThdecKol o00paboTKoi
pe3yIbTaTOB HAOIIOJCHUN U TEOPETUYECKON TPAKTOBKOM OIBITHBIX JTAHHBIX.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

2.1. Yueonas aucuuniauna «ITAB» oTHocuTest K yactd, GOpMUPYEMOIl y4acTHUKaAMH
00pa30BaTeIbHBIX OTHOILIEHUH, JIEKTUBHBIM TUCIUILUIMHAM, U OCBaWBaeTCs B 3 ceMecTpe.

HucuuniuHa BerpaumBaetcs B crpykrypy OIIOIl (pynaaMeHTanmbHBbIE JUCIMIUIMHBI
XUMHM:  HEOpraHuMdeckass  XHWMHUS, AaHAJIWTHYEecKas  XHUMHs, OpraHHuYeckas  XuMus,
BBICOKOMOJICKYJIIPHBIE ~ COCAMHEHUS, XUMHUECKash TEeXHOJOrHs, (QHU3HUecKue | (QHU3UKO-
XUMHUYECKHE METOJbl HCCIIEOBaHUS B XMMHUHM, KBAaHTOBash MEXaHMKa U KBAaHTOBas XUMHUS,
KOJIJIOWHAs XUMHMA, yueOHas MpaKTHUKa,) KaK C TOUYKHU 3PEHUs] MPEEeMCTBEHHOCTH COJCpXKaHU,
TaK U C TOYKHU 3pEHHSI HETIPEPhIBHOCTHU Ipoliecca GOPMUPOBAHUS KOMIIETEHIIUN BBITYCKHUKA.

«BxonHble» 3HaHMS K AMCLUIUIMHE: OCHOBHBIE NOHATUS W 3aKOHBl HEOPraHUYECKON U
OpPraHMYEeCKON XHWMHHU, KayeCTBEHHbIE W KOJIMYECTBEHHBIE METOJbI OIpEAeNICHUs] BELIECTB,
(U3MKO-XMMHUYECKHE TEOPUU U 3aKOHBI; YMEHHUS U OIBIT AEATEILHOCTH 00y4alolerocs: mpaBuia
paboThl B XHMHYECKOW jabopaTopuu (mpaBWjia TEXHUKH OE30MacHOCTH, oOOpamieHue ¢
XMMHUYECKUMH BEILIECTBAMH, ITpaBWJIa B3BEIIMBAHUS U T.I1.), IOATOTOBKA XMMHUYECKOM MOCYAbI U
PEaKTUBOB, YMEHUS MPOBOUTH (PU3HUYECKUE, XUMUYECKUE U (PU3UKO-XUMUYECKHE HCCIIeI0BaHuUS
Ha oOopynoBaHuu (paboTaTb Ha HOHOMeEpaX, peppaKkToOMeTpax, CHeKTpodoTomeTpax,
MOJIIPUMETPE, TMPOBOJIUTh THUTPUMETPUUYECKHUE H3MEPEHHUs); MPOBOAUTH AHAIUTHUYECKYIO
00pabOTKy SMIUPUUYECKUX JTaHHBIX.

2.2, Jlna u3ydYeHMs AAHHOH y4eOHOH AMCHMINVIMHBI HeO00XOAMMBI CJIeAyIoIue
3HAHUsl, YMeHHUsl, HaBbIKH, ¢opMHupyemMble  MpPeJIIECTBYIOIIMMH  Y4eOHbIMH
AUCHUILIMHAMM:

- «AHanUTUYeCKask XUMHUS»

3HAHMA: COBPEMEHHBIE METOJbl KAUECTBEHHOIO M KOJWYECTBEHHOTO OIPEIEICHUS
XUMHUYECKUX BEIIECTB B BO3/IyXe, BOJHBIX O0BEKTaX U MOYBE;

YMeHus: NPUMEHATh MOJy4YeHHBbIE 3HAHUS B IMPAaKTUYeCKOM paboTe, HalpaBlIeHHON Ha
pelleHne KOHKPETHOM 3ajjaud MpH KOHTPOJE COAEp M aHHs BPEOHBIX BEIIECTB B OOBEKTaX
OKpYy>KaroIie cpeabl (BO3ayX, BOJIa, I0YBA);

HaBbiku: BrajeTh MeTOJaMHU aHalM3a BEUIECTB 3arpsA3HSIONIMX BO3AYX, BOIY, MOYBY;
MaTeMaTHYeCKOl 00pabOTKON SMIUPUYECKUX AAHHBIX IO U3YyYCHHIO COPOIMOHHBIX MPOIECCOB
(M30TEpMBI COPOIMH, HHTETPAJIbHbIE KHHETUYECKHUE KPUBBIE).

- «KBaHTOBas XUMHUD»

3HaHUA: AIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE aTOMOB U MOJIEKYJl U B3aUMOCBSI3U
CTPOEHUS MOJIEKYJ ¢ (PU3NYECKUMH, (PU3NKO-XUMHUYECKMMH CBOMCTBAaMH, a TaKke ¢ OMoJoruye-
CKOM aKTUBHOCTBIO MOJIEKYI;



YMeHusi: BBIOUpaTh METOJT pacyeTa JUlsi KOHKPETHOW XMMUYECKOH 3a/1auH;

HaBbIiku: BiaieTh HaBbIKAMU BBIYUCIICHUS AJIIEKTPOHHOTO CTPOEHUS U SHEPTUU MOJIEKYJIbI;

- «Heoprannueckass Xumus»

3HaHMA: O0IIME 3aKOHOMEPHOCTH MPOTEKAaHHWS XUMHYECKHX pEaKIHil B pacTBopax H
TBepJI0i (haze, OCHOBBI XUMUUYECKON TEPMOJUHAMUKN U KUHETUKHY;

YMeHus: NpUMEHATh TEOpeTHYeCKHe 3HaHMS O CTPOCHHHM, W3MEHEHMH COCTaBa H
PEaKIIMOHHOM CITIOCOOHOCTH PearupyroX BEIIeCTB;

HaBbiku: BazieTh HaBbIKAMH XUMUYECKOTO SKCIIEPUMEHTA C yUYeTOM MpaBUJl TEXHUKH 0e3-
OMACHOCTHU IPH MHCIIOJIb30BAHMM XUMHUYECKMX DPEAKTHBOB, aHalIM3a PpE3yJIbTaTOB OINBITOB H
(dbopMyIMpoBaHHUsS 0OOCHOBAHHBIX BHIBOJIOB

2.3. Ilocaeayomue y4deOHble DUCHUIIMHBI (MOAYJH) M (MJIHM) NPAKTHKH, IS
KOTOPbIX HE00XOAMMBbI 3HAHHUSl, YMEHHsl, HABBIKH, (OpMHpyeMble NAHHOWH Yy4eOHOH
JUCHUIIINHOM:

- YIII€BOAOPOAHBIE pecypchl ACTpaxaHCKoi 001acTy;

- COBPEMEHHbIE BOIIPOCHI HAHOXUMUU U HAHOTEXHOJIOTH;
- C1IOCOOBI OUYUCTKHU IKOCUCTEM;

- IPOU3BOJICTBEHHAS MPAKTHUKA (TEXHOJIOTHYEeCcKas);

- npousBoicTBeHHas npaktuka (HUP);

- IPOU3BOJICTBEHHAS NIPAKTHUKA (MIPEAIUIIOMHA);

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCHUIIJIMHE (MOAYJIIO)

[Tporiecc OCBOEHUSI TUCHMIUIMHBI HarpaBlieH Ha (pOpMUpOBaHHE JIEMEHTOB CIICAYIOIIMX
komnereHuii B coorBerctBuu ¢ PI'OC BO u OIIOII BO mno paHHOMYy HampaBJICHHIO
MOJATOTOBKHU:

B) [IK-1. CniocoGeH npoBoanuTh cO0p, aHANNU3 U 00pabOTKY JIUTEPATyPHBIX JaHHBIX JJISl pELICHUS
MIOCTaBJICHHOMN 3ajlaul B BHIOPAHHOM 00J1aCTH XUMUH, XUMUYECKON TEXHOJIOTUU MIIM CMEXKHBIX C
XUMHUEH HayKax;

I1K-3. Cnoco0OeH npoBOANTH SKCIIEPUMEHTATIBHBIE U PACYETHO-TEOPETUYECKHE PabOTHI 1O
3aJJaHHOW TeMe B BBIOpaHHOI 00J1aCTH XUMUHU, XUMUYECKOW TEXHOJIOTHH MU CMEKHBIX C
XUMUEH HayKax.

Tabauna 1. JlekoMno3uums pe3yibTATOB 00y4eHHs

Kon u Koa n [Inanupyemble pe3ynbTaThl 00YUEHUS MO TUCIUILTHHE
HAaUMEHOB | HAMMEHOBAHUE 3uatsb (1) Ymers (2) Bnagets (3)
aHue WHIUKATOpa
KOMIICTCH | JIOCTYDKCHHUS
005071 KOMIIETEHIIM I
[K-1 IK-1.1. - OTHEJbHbIE CTauH | - BBEIOHMpATH | - METOIAMU
Cobupaer ucciaenosanus I1AB | Texanueckue KOJWYECTBEHHOI'O U
uHPOpMAITUIO | TIpU HaJU4UM | CPEe/ICTBA U | KQUCCTBEHHOTI'O
II0 TeMaTuke | o0ILero IUIaHa | METOIBI agann3a [TIAB
HAy4HOT'O HCCIICAOBAHUS, UCTIBITAaHUN (U3 | 3arpsA3HSIOIIUX
MIPOEKTA B Habopa BO3/IyX, BOTY,
BBIOpaHHOU UMEIOIINXCS) MJIs | TIOYBY;
obsactu peIIeHus
XAMUH c IMOCTAaBJICHHBIX
HUCHOJIL30BAHU 3agad HUP;
€M  OTKPBITBIX
HCTOYHUKOB




UHPOpPMALIUH U

CHEIHATU3UPO

BaHHBIX  0a3

JTAHHBIX.

[K-1.2. - COBPEMEHHBIE | - TOTOBHTS | - MeTOoAaMHU
AHanu3upyer | METOJIbI 3JIEMEHTBI perucrpanuu u
U onpexnenenus [IAB B | nokyMenTanuu, 00paboTKn
oOpabaTbiBaeT | BO3AyXe, BOJIHBIX | MMPOEKTHI IUIAHOB | PE3YyJIbTATOB aHAIM3A
JAUTEpaTypHbIE | 0OBEKTaX U MOYBE. u OpOTrpaMM | ¢ HCIIOJIb30BAaHHEM
JTaHHbIE 1o OTJIEJIbHBIX COBPEMEHHOTO
TEMAaTHKE sranoB HUP;. IPOTrPaMMHOTO
UCCJIEJIOBAHUS o0ecrnieueHusl.

B BbIOpaHHOI

obrnactu

XHMUHU.

I1K-3 TIK-3.1. - OcHOBBI (QU3HKO- | - [IpoBonuts | - Metogamu
[TpoBoaut XUMHUYECKUX 9KCIIEPUMEHTAJIbH | KOJIMYECTBEHHOTO |
HKCIIEPUMEHTA | METOJIOB BI€ HCCIIEOBAHUS | KAUECTBEHHOTO
JIbHBIE oTpeaeNneHus U | IO ONpEJENICHUIO | aHau3a I[TAB
UCCIJIEJIOBaHMS | CUHTE3a " CHHTE3Y | 3arps3HIOMINX
MO0  33/IaHHOM | TOBEPXHOCTHO- MOBEPXHOCTHO- BO3/yX, BOJLy, ITOYBY.
TeEMe B | aKTUBHBIX BEUIECTB. | aKTUBHBIX
BbIOpaHHOU BEIIIECTB B
obnactu pa3HBIX 00BEKTAX.

XUMHH;

TIK-3.2. - Metonarnl u | - OcymecTBusTh | - Metonamu

[IpoBoaut METOJIMKHA PacueTHO- | pacueTHO- perucrpanuu u

pacdeTHo- TEOPETUUECKHUX TEOPETUYECKHE o0paboTku

TEOPETUYECKHE | UCCIIEJOBAHUIA TPHU | UCCIICOBAHUS pE3yNbTaTOB aHAN3a

UCCJIEJIOBAHMS | ONPEAEICHUH U | IPU OTIPENIENICHUH | C  WCIOJIb30BaHUEM

Mo  3a/IaHHOM | CHHTE3e u CUHTE3€ | COBPEMEHHOTO

TEME B | IOBEPXHOCTHO- MIOBEPXHOCTHO- MIPOTPaAaMMHOTO

BbIOpaHHOU AKTUBHBIX BEUIECTB. | AaKTUBHBIX o0ecrnedeHusl.

obnactu BELIECTB.

XUMHH;

[IK-3.3. - - VYrpaBndrs | - Metonamu

VYnpasiser @OyHKIMOHUpPOBaHUE | (HACTpauBaTh, perucTpanuu u

BBICOKOTEXHOJI | BRICOKOTEXHOJIOTHYH | MPOBOJINUTH 00paboTKH

OTHYHBIM Oro  XMMHYECKOTO | UCCIIEIOBaHMUS) pe3yIbTaTOB aHAIN3A

XUMAYECKHM 000pyI0BaHUSI. BBICOKOTEXHOJIOT | C  HCIOJb30BAHUEM

o0opyi0BaHue UYHBIM COBPEMEHHOI0

M; XUMAYECKUM IPOTPaAaMMHOTO
000pyJIOBaHHEM. | OOECIICUCHHMS.




T1IK-3.4. - Metoauxku | - IIpoBoaurs | - Metogamu
[TpoBomuT UCTIBITAHUSl  HOBBIX | UCTIBITAHUS perucTpanyu "
UCTIBITAHUS 00pa3uoB HOBBIX 00pa3uoB | 00pabOTKH
HOBBIX MIPOTYKITUH. MPOTYKITUH. pe3yIbTaTOB aHAIN3A
00pasIos C  UCHOJb30BAaHUEM
POTYKITHH; COBPEMEHHOTO
IPOTPaMMHOTO
o0ecrneveHusl.
[IK-3.5. - Mertoasl u | - PazpabateiBats | - Meronamu
Pa3pabaTpiBac | METOJMKH PacCUETHO- | HOBbIE METOIMKH | PETUCTPAIHH u
T HOBBIE | TEOPETHYECKUX KOHTPOJIS ChIphs. | 00pabOTKH
METOUKH UCCIIC/IOBAaHUN  TIPH pe3yIbTaTOB aHAIN3A
KOHTPOJIS pa3paboTKke  HOBBIX C  HCIOJb30BAHUEM
CBIPBSL. METOAMK  KOHTPOJIS COBPEMEHHOTO
CBIPBSI. IPOTPaMMHOTO
o0ecrieueHusl.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

OOmast Tpy10eMKOCTh TUCIMIUTHHBI B COOTBETCTBHH C YYCOHBIM TUIAHOM COCTaBIISIET 2
3a4eTHbIC eAMHUIIBI (72 yaca).

TpymoeMKOCTh OT/AEIBHBIX BHUJOB YY€OHOH pabOThl CTYJACHTOB OYHOHN, OYHO-320YHOW U
3a04HOU (hopM 0OyueHus mpuBeeHa B Tabnwmie 2.1.

Tab6uamnua 2.1. TpyaroeMKOCTb 0T/IeJIbHBIX BUI0OB Y4eOHOi padoThl 1o opmam o0ydeHusI

Bun yuebHo# 1 BHEYy4eOHOI pabOThI JUTSL OYHOM (hOPMBI
o0ydeHust

O6beM TUMCIMIUIMHBI B 3aY€THBIX €IMHUIIAX 2
O0BeM IUCHUMINHEI B aKaJeMUYECKHUX dacax 72
KonTakTHas pabota oOydaromuxcs ¢ mpernoaaBareneM (BCero), 11.25
B TOM 4Hciie (Jac.): ’
- 3aHATHS JIEKIIUOHHOTO THIIA, B TOM YHUCIIE: -

- IpaKTU4ecKasi MOAroTOBKa (ECIH MPeAyCMOTpPEHA) -
- 3aHATHS CEMHHApCKOro Tuma (CeMHHApbl, NPaKTHYECKHE, 10
n1abopaTopHEIE), B TOM YHCIIE:

- MpaKTHYecKasi MOATr0TOBKA (€CJIH MPEeyCMOTPEHA) -
- KOHCYyNbTaIus (mpeadK3aMeHaIoHHas) 1
- IPOMEKYTOYHAsl aTTECTALMS 110 IUCHUIUIMHE 0,25
CamocTtosTenbHas paboTta o0yyaronmxcs (Jac.) 60,75
dopma IpOMEKYTOYHON aTTECTAUU 00YUArOIIETrOCs sauer — 3 cemectp
(3auer/sK3ameH), cemectTp (bI)

ConepxaHue TUCHMIUIMHBL, CTPYKTYPHPOBAHHOE IO TeMaM (pasfenaMm) ¢ yKazaHHeM
OTBEICHHOTO Ha HHUX KOJMYECTBA AaKaJEeMHYECKHX YacOoB M BUAOB YUYEOHBIX 3aHATHH W
CaMOCTOSITENTLHON paboTHI, U KaXKI0H GopMbl 00ydeHus mpeacTaBieHo B Tabiuie 2.2.




Tabuamna 2.2. CTpyKTypa M coiepKaHue M CIHIIIHHbI

JUIsl O4HOM (opMBbI 00yUEHHUS

KonTakTHas pabora, Jac. ®opmMma
I 113 JIP TEKyIIEero
§ KOHTPOJIS
Paznen, Tema AMCHUITIIMHBL B B B | KP cp, | yCHeBacMOoCTH,
(MOzy1sL) TA | | T T.9 I/C qac. g $opma
| p e MIPOMEKYTOUHO
n|3|n m |1 ~ it aTTecTarun
I1 I1 I1 [no
cemecmpam/
Cemectp 3.
Pazoen 1. Oowue
ceedenusn o I1AB.
Knaccugpukayua IIAB.
Ooénacmu npumenenus
1IAB.
Tema 1.1. Kamuonnole 0, 4 4,5 | YcrHblii omnpoc,
1IAB 5 Otuér no
Tema 1.2. Heuonoeennvie 0, 4 4,5 | naGopaTopHOii
1IAB (ulIAB) 5 pabote Nel
Tema 1.3. Amgpomepnvie 0, 4 4,5 Pemenne
1IAB (AmlIAB) 5 AHAJINTUYECKUX
Tema 1.4. 0, 4 4,5 3a1a4
Anuonoaxmusnvie [14AB 5
(AI1AB)
Pazoen 2. Cunmes I1AB. YcTHbIi ompoc,
Tema 2.1. Anuonnvie [1AB 0, 4 4,5 Otuér no
5 nabopaToOpHOit
Tema 2.2. Heuonoezennvie 0, 4 4,5 pabote Ne2
1IAB 5
Tema 2.3. Kamuonnoie 0, 4 4.5
IIAB 5
Tema 2.4. Amgpomepnvie 0, 4 4,5
1IAB 5
Paszoen 3.
Ilogepxnocmmno-
aKmueHbvle geuiecmea
u npooemut
AHATUMUYECKOU XUMUU.
Memoowvl onpedenenusn
11AB




KonTakTHas pabora, 4ac. ®opmMma
JI 113 JIP 2 TEKYLIETO
Paznen, Tema TUCITATIIMHBI B B s | KP CP, § KOHTPOJIA
(Momy7s) T | | T g | / ac. g yCIIEBAEMOCTH,
3 | . | K 2 dopma
IT IT m| ~ IIPOMEKYTOYHO
I1 1 I1 U arrecTaiuu
Tema 3.1. Honnoele 0, 4 4,5 | YcTHbIl onpoc,
accoyuamwl [1AB 5 Otuér 1o
Tema 3.2. 0, 4 4,5 | mabGopaTopHOU
Tpexxomnonenmmuole 5 pabote Ne3
coedunenus [1AB Tect Nel
Tema 3.3. Coepemennvie 0, 4 4.5
MemoOobl onpeoeietsl 5
cunmemuyeckux [IAB
Pazoen 4. I'ucuenuueckue
XapakmepucmuKxu
n06EepXHOCMHO-
AKMUBHBIX 6eULeCE
0, 4 4,5 | YcrHblii omnpoc,
Tema 4.1. Toxcuunocms 5 Otuér no
1IAB nabopaTtopHoi
Tema 4.2. Bausnue I[1AB 0, 2 2,5 pabote Ned
HA Op2anu3M yeno8eka u 5 Pemenue
Ha 00vexmbl AHATMTHYECKUX
OKpyaHrCcaroueli cpeovl 3a/1a4
Pazoen 5. Cmpoenue
muuenn IAB.
Tema 5.1. J[ugpunvroe 0, 2 2,5 | YcrHbIii onpoc,
cmpoenue monekyn [IAB 5 OTtuér mo
Tema 5.2. Kpumuueckas 0, 2 2,5 | naGopaTopHOii
KOHYeHmpayus 5 pabote No5
MUYenIo0opazo8anus Pemenne
(KKM) AHAIIMTUYECKUX
3a/1a4
Pazoen 6.
Ilogepxnocmmuoie
AGNEHUA.
Tema 6.1. 0, 2 2,5 | YcrHblit onpoc
llosepxnocmuule a6nenus 5 OTtuéTt mo
U NPUYUHBL UX nabopaTtopHoit
603HUKHOBECHUSL pabote Ne6
Tema 6.2. Ilosepxnocmuoe 1 2 3 Peittunrosas
HAmsNCeHue K.P. Nel
Tema 6.3. Memoowi 1 2,75 | 3,7
uzMepeHus 5
NOBEPXHOCMHO20
HAMSANCEHUS.
KoncyabTanmuu 1
KonTpoan
MPOMEKYTOUHOM 0,25 3auér

aTTeCTALUHU




KonTakTHas paboTa, yac. dopma

JI 113 JIP 2 TEKYLIETO

Q

Paszesn, TeMa AUCIHATLIAHEL B B g | KP cp, | € KOHTPOJISI

(MoryJsn) TY | g | T ta | / qac. e yCII€BacMOCTH,
b} 3 JIP K 2 dbopma
IT IT m| ~ IIPOMEKYTOYHO
I 1 I1 i aTTecTanu
HUTOTO 3a cemectp: 10 6%7 72

Ilpumeuanue: JI — nexums; 113 — npaktuyeckoe 3anarue, cemunap; JIP — maGoparopnas
pa6ora; I1I1 — npaktuueckas nmoaroroska; KP / KIT — kypcoBast pabdota / KypcoBoii mpoekt; CP —
camocTosTenpHas padoTa

Tabauna 3. MaTpuua cooTHeceHHsI TeM/Pa3/1eioB y4eOHO# JUCHUIITHHBI
1 GOPMHPYEMBIX KOMIICTEHIIHIA

Panen mucrumianHbI Koi-Bo Kon OO011e€ KOJIMYECTBO
4acoB KOMIIETSHIIHH KOMIETEHIH
I1K-5
Pazoen 1. Obuue ceeoenus o IIAB.
Knaccugukauyun INAB. Oonacmu
npumenenusn INAB.
Tema 1.1. Kamuonnwvie I11AB 4.5 + 1
Tema 1.2. Heuonocennwie [1AB (HIIAB) 4.5 + 1
Tema 1.3. Ampomepnwvie I1AB (AmIIAB) 4,5 + 1
Tema 1.4. Anuonoaxmuenvie 11AB 4.5 + 1
(AIIAB)
Pa3zoen 2. Cunmes I1AB.
Tema 2.1. Anuonnwvie I14AB 4.5 + 1
Tema 2.2. Heuonoeennvie [1AB 4.5 + 1
Tema 2.3. Kamuonnwvie 1IAB 4,5 + 1
Tema 2.4. Amgpomepnvie [1AB 4,5 + 1
Pazoen 3. Ilosepxnocmno-akmuensle
eewecmea
U nPoOIEMbl AHATUMUYECKOU XUMUU.
Memoowt onpedenenusn IIAB
Tema 3.1. Hounwie accoyuamol [1AB 4,5 +
Tema 3.2. Tpexxomnonenmmoie 4,5 +
coeounenus [1AB
Tema 3.3. Cospementbie mMemoowvl 4,5 + 1
onpeodenenus cunmemuyeckux [1AB
Paszoen 4. I'vcuenuueckue
XapaxkmepucmuKku noeepxHoCmHo-
AKMUGHBIX geulecme
Tema 4.1. Tokcuunocmo I[IAB 4.5 +
Tema 4.2. Bauanue 11AB na opeanusm 2,5 + 1
yenoeeKa U Ha 00vbeKmbl OKpyIcaoujell
cpeovl
Pazoen 5. Cmpoenue muyenn IIAB.
Tema 5.1. Jlughunvrnoe cmpoenue monexyn 2,5 + 1




1IAB

Tema 5.2. Kpumuueckas KoHyeHmpayus 2,5 + 1
muyennooopazosanusi (KKM)

Pa3zoen 6. Ilosepxnocmmuvle sae1enus.

Tema 6.1. IlosepxrHocmuvie s61eHus u 2,5 + 1
NPUYUHBL UX BO3HUKHOBEHUSL

Tema 6.2. [losepxnocmuoe HamsdceHue 3 +

Tema 6.3. Memoowt usmepenus 3,75 +

HOBEPXHOCMHO20 HAMANCCHUS

Hroro 70,75 1

Kparkoe conep:xanue y4eOHO JUCUUIINHBI

Paznen 1. Oomue ceeaenus o ITAB.
Kaacenpukanus ITAB. Ilpumenenue ITAB

Huounbnoe ctpoenne IIAB. Ilonarue o ruapoduiabHO-TUNOGUIHLHOM —OalaHce.
[ToBepxHOCTHAsi ~ aKTUBHOCTh, IOBEPXHOCTHOE  HATsHKeHHWE. VICTHHHO  pacTBOpUMBIE
(MonexynspHO-AcIeprupoBanHbie) u koutouansie [IAB. Moromiee neficteue [1AB.

Tema 1.1. Kamuonnvie IIAB

Azotconepxkamue KIIAB: conmn amMMHOB, MOHO- M OMCYETBEPTUYHBIE aMMOHHEBBIE
OCHOBAHUS C AIKWJIBHBIMU HETSIMA aTi(paTHIecKOil ¥ apOMaTHIECKON CTPYKTYp, YETBEPTUIHBIE
aMMOHHEBBIE OCHOBAHUS C PA3IMYHBIMU (YHKIIMOHAJIBHBIMHU TPpyNIaMu B rUApo(OoOHON Lenu.
MoHo u OMCYETBEpTHYHBIE AMMOHHMEBBIE OCHOBAaHHUS C aTOMOM a30Ta B TETEPOIHMKINYECKOM
konble. [Tonrumepusie KITAB.

Tema 1.2. Heuonozennwie IIAB (nIIAB)

Cruptel — mpenenbHble M HENpeAesbHble, NEpBUYHbIE, BTOPHYHBIC, LUKIMYECKHUE.
Kap6oHoBbie KHCIOTBI. ANKWI(EHOIBI U aJKWIHAQTONBl. AMWHBI, aMHJIbl, UMHUJA30JIMHBI.
MepxkanTansl U cyiabpamuasl. [Tomumepsl: 3THUIIEH- U NPOMUIECHITTUKOIY, aIKUIALEeTUITIUKOIIH.
D¢upsr GochopHOI KUCTOTHI, F3PUPHI IeHTadpuTpuTa. [IpOAYKTH KOHIEHCAINN TIFOKO3UIOB C
KUPHBIMU CIIUPTaMH, KapOOHOBBIMU KHCIOTAaMH U OKCUAOM 3TwieHa. KpemHuiiopranuueckue
ITAB.

Tema 1.3. Am¢pomepnuie IIAB (AmIIAB)

ANKUIaMHUHOKapOOHOBBIE KHCJIOTBI. AnkunOeTanuHsbl. [IpousBoaHsbIE
AJIKUIIAMUJA30JIMHOB.  AJIKMJIAMHUHOAJIKAHCYJIb(OHBI, aJKWIaMUHOANKaHCYIb(haThl. CrocoObl
noyyeHust AMITAB.

Tema 1.4. Anuonoaxmuenvie IAB (AIIAB)

[IpousBoaHbBIE KApOOHOBBIX KUCIOT — MbUIA. [lepBUYHbIE 1 BTOPHUYHBIE aJIKUICYIb(aTHI,
ATKUIPEHWIITUICYIb(GAThl, ATKWILHUKIOTEKCUICYIb(GaThl. AJKWI U aIKHIApUICYJb()OHATHI
CIIO)KHBIX 3()MPOB MOHO- M JUKAPOOHOBBIX KHUCIOT, oneduHCyabpoHaThl. Cyiab(pOITOKCHIATHI
CIHUPTOB, KapOOKCHITOKCUIIATHI KapOOHOBBIX KHUCIIOT, COJU CyJIb(aTOB HENpeneNbHbIX KHUCIOT.
Azorcomepxkamme AITAB:  amumocynbpoHATh, aMuIbl  CyJIb()OKapOOHOBBIX  KHCIIOT,
amujocynbhatsl, aMmuaokapOokcunaTel. Conu  nepTOPpUPOBAHHBIX KapOOHOBBIX KHCIOT,
nep@TOPUPOBAHHBIX  CyIb(poOaneTaToB, MOHO- © guankwipochatoB u  (HocdoHaTOB.
XapakTepucTuKy, omnpenensone npumenenue [TIAB: moBepXxHOCTHas aKTUBHOCTh, CTPYKTypa
a7IcOpOLIMOHHBIX CJI0EB U 00BEMHBIE CBOIICTBA paCTBOPOB.

Pazgea II. Cunres I1AB

Tema 2.1. Anuonnwie I1AB
[Tonyuyenue conel BBICHIUX >KUPHBIX KUCIOT. OMbuieHHe XUpoB. OCHOBHBIE CTaauu
METOJIa TIOJIYYCHHsI MbIIa: TIOCIEJAOBATEIFHOE IPOBEICHUE OMBUICHHS, BBICAIUBAHUE,



nMgoBaHUEe MbUIA M JOBEJCHHE ero g0 ToBapHOW (opmbl. CHHTE3 KapOOHOBBIX KHCIOT.
[Tomyuenue HaTpueBbIX MBUT U3 cUHTeTHYECKUX XUPHBIX KucaoT (CXKK).Conu cynbpdhodrpupon
NEPBUYHBIX CIHUPTOB (MepBUYHBIE ankuwicylbdatsl). Conu cyabporUpoB BTOPUUHBIX CIIUPTOB
(BTOpHUHBIE aJTKWICYIb(aThl). ATKUIAPUICYIbPOHATHI. AJIKWICYIb(POHATHL. A30TCOAEpKAIIHE
annoHHele [TAB.

Tema 2.2. Heuomnozenmnwie IlAB OxcudTmnupoBaHHble CcOUpThl. OKCHUAITHIMPOBaHUE
ciupTOB. OKCUATUIIMPOBAHHbIE ATKUI()EHOIbI. ATKUITAMUHBIL.

Tema 2.3. Kamuonnwie IIAB

Cunre3 KIIAB u3 nepBUYHBIX, BTOPUYHBIX U TPETHUUHBIX aMMHOB. OCHOBHOM IpoIiecC
CHHTE3a YEeTBEPTUYHBIX COJIEl aMMOHHEBBIX OCHOBAHUI — KBaTEpHHU3ALUSI.

Tema 2.4. Am¢pomepnuvie IIAB

ANKWIaMUHOKapOOHOBBIE KHUCIOTh. AHMOHHO OpHEeHTHpoBaHHbIE amdonuTHble [TAB.
Cunres N-(cynbpoankui)amunoanieratoB ROOCCH,NHCH,CH,SOsNa. [Tony4yenue HaTpreBoit
comu  auankmwi-N-  (2-cymedoatmin)  ammHOomuaneratoB  (ROOCCH,),NCH,CH,SOsNa.
[TonyyeHue coaM  AIKHMIAMHUHO-N-TOJUITUICHTIUKOIEBBIX 3PUPOB N-3TaHCYIb(OKHCIOTHI.
[Tomryuenue HaTpueBoil conu qudpupoB N-cynbhoaneTui-3TUICHTUaMUHINYKCYCHON KUCIIOTHI.

Pasnea I11. IloBepXHOCTHO-aKTHBHBbIE BelIeCTBA M MPO0OJIeMbl
aHasuTHYecKoM xumuu. Mertoasl onpenenenus IIAB

Tema 3.1. Honnote accouuamut INAB
HNonnsle accommatel, oopazyembie [IAB ¢ pa3nuyHbIMA OPTaHUYECKUMU COSTUHEHUSMHU.
Honnble accouuathl, oOpa3dyeMble aAHHUOHHBIMM KpacuTelssMM uiu aHUOHHbIMH [IAB c
OpPraHUYECKUMHU COCIMHEHUSMU, COJCPKAIIMMHU KAaTHOHBI (aMHUHOTJIMKO3UIHbIE aHTHOWOTHUKH,
A30TCOJICPKAIINI TETEPOIUKIIbI, TETPAIMKINHBI, aHTPAIUKIUHBI U Jp.). OHHBIE accolmarsl,
obpasyembie KIIAB ¢ opranndeckumu cynb(QOKHCIOTaAMHU, COJSIMH KapOOHOBBIX KHCIOT, C
aHnoHHbIMM [IAB. CnekrpanbHble XapakKTEpUCTUKH AHUOHHBIX KpAcUTENEM W WX HOHHBIX
accouuatos ¢ KITAB.
Tema 3.2. Tpexxomnonenmnuoie coeounenus IlNAB
TpexkomnonenTHole coequHeHusi KIIAB, aHMOHHBIX OpPraHMYECKUX AHAIUTUYECKHUX
peareHTOB U MOHOB METAJIOB. TPEXKOMIIOHEHTHbBIE COEIMHEHUS! KCHJIEHOJIOBOTO OpPaH)XEBOIO,
XpomaszypoJia-S, MUPOKATEXUHOBOTO (PUOJIETOBOTO, METUIITUMOJIOBOTO CHHETrO U JP. C COJISIMH
YETBEPTUYHBIX aMMOHHEBBIX OCHOBAaHWUN WM COJSIMH  LETWINMUPUAWNHUS W  HOHAMH
pEAKO3eMEeNbHBIX 3JIEMEHTOB, LUPKOHHS, OCpWiUTus, ypaHa, KoOalbTa, HUKENS, MOIUOMEHa,
BaHajus, TutaHa. OmpeneneHue  MeTa/UIOB  (POTOMETPUYECKHM,  SKCTPAKIHUOHHO-
(hOTOMETPUYECKUM WIIA COPOITMOHHO- (DOTOMETPHUECKUM METOIaMHU.
Tema 3.3. Cospemennvie memoowt onpeoenenusn cunmemuueckux INAB
CoBpemennbie Metoabl omnpeaeneHust cunretndecknx I[IAB (CIIAB) B oObekTax
OoKpyXxaromieit cpenbl. OmnpeneneHre KaTUOHHBIX [IAB B BHAE HOHHBIX accOUMATOB C
AHHUOHHBIMH KPACUTENISIMH  JKCTPAKIIMOHHO-POTOMETPUYECKUM MeTofoM. OmpeneneHue
HITAB B Bume ux coeawHeHHil ¢ pomanuaoM kobambra. Ompenenenue AITAB B Bume ux
MOHHBIX aCCOIIMATOB C KATUOHHBIMU KPACUTEIISIMH.

Paszpen IV. I'mruennyeckue XapakTepuCTUKU IOBEPXHOCTHO-AKTHBHBIX BelEeCTB

Tema 4.1. Tokcuunocmo ITAB

OcTpasi TOKCUYHOCTh JeTepreHToB. HOpMBI M 103BI NPU pPa3IMYHOM IOCTYIUIEHUU B
OpraHu3M KaTUOHHBIX, AHWOHHBIX, HEHOHOI'CHHBIX IOBEPXHOCTHO-aKTHBHBIX BEIICCTB.
buonoruueckoe neiicteue IIAB mnpu AMUTENbHOM NOCTYIJIEHMM B OPraHU3M JKHBOTHBIX.
3aBUCUMOCTDb KOXHO-Pa3Apa)karollero ACUCTBUSA JETEPreHTOB OT XUMHUYECKOTO CTPOCHMS U



TEXHOJIOTMM MX MNpou3BojacTBa. [IOporoBoil KOHLEHTpaLUEeN pa3apakarollero ACUCTBUS
paznmnunbIxX [TAB. [lelictBrue IIAB Ha opranbl 1 cHCTEMBI OPTraHOB.

Tema 4.2. Bnuanue IIAB na opeanusm uenoeexka u Ha 00veKmvl OKpyyHcarouieii cpeovt

Anneprennoe pneuctsue IIAB npu pa3nuuHbIX MyTAX NOCTYIUIEHUS B OPraHU3M.
Annepruueckuil 3p(ekT y KaTHOHHBIX U Yy HenoHoreHHbIx [TAB. IlpomexxyTouHOe mon0kKeHne
AHUOHHBIX JeTepreHToB. OTnaneHHble nocneAcTBUS BosneictBua [IAB nHa opranusm
KUBOTHbIX. BnmsHue IIAB Ha opranmsm uenoseka. Bnusnue cunrermuyeckux IIAB Ha
CcyphaKkTaHTHYIO CUCTEMY JIETKHUX.

Bo3moxHOE ~ HapylleHHE  I[OBEPXHOCTHO-aKTHBHBIMM  BELIECTBAMU  DKOJIOIO-
TUTHEHUYECKOTO PpPAaBHOBECUS B YCIOBHMSX KOMIUIEKCHOTO aHTPOIOTEHHOIO 3arpsA3HEHUs
OKpY’Karollen cpenbl. [ urueHnueckoe 3HaueHue NMOBEPXHOCTHO-AKTUBHBIX BEILECTB B YCIOBUAX
3arpsi3HEHMS IOYBBI XMMUYECKUMU COETMHEHUSIMU.

Pazgean V. Ctpoenue muuesa ITAB

Tema 5.1. /lugpunvnoe cmpoenue monexyn INAB

JudunbHoe cTpoeHHe MOJIEKYJl MOBEPXHOCTHO-aKTHBHBIX BemlecTB. X CIOCOOHOCTH
00pa30BBIBATh ACCOIMATHI KOJUIOMJHBIX PACTBOPOB M OOpaTHBIN Ipoliecc, MNP KOTOPOM TaKHe
KOJIJIOUBI TIEPEXOIAT B TUCIIEPCHOE COCTOSIHME, 00pasysl MOJIEKYJIIpHbIE pacTBOpPbI. DakToOpHI,
BIIUSIOUINE Ha JaHHbIE MPOIECChl: U3MEHEHUE KOHIIEHTpAIMM BEIIECTB B MOJIEKYJSIPHOM WU
KOJJIOWAHOM (opme, TemrepaTrypbl ¥ HOHHOM CHIIBI pacTBOpa. THIBI MHIEUI, UX CTPOCHHUE,
dhopma. CriocoOHOCTh COTIOOTM3UPOBATH.

Tema 5.2. Kpumuueckasa konyenmpayusa muyennooopasoeanus (KKM)

Bnusaue xonunentpanuun IIAB Ha cBoiictBa pacTtBopoB. CrocoObl ornpeaeneHus
KPUTUYECKON KOHIIEHTpallMUu MHULEII000pa3oBaHus. BiusHue UIMHBI YIIIEBOJOPOIHON ILIEeMU
mosiekyn [IAB Ha TepmoauHamuueckue mnapaMerpbl aJcopOLUuu U MUIEIII000pa3oBaHUs B
BOJHBIX PacTBOpax.

3aBUCHUMOCTH CBOMCTB pacTBopoB IIAB, Hanpumep, ux ancopOIMOHHAs CIOCOOHOCTH, a
TaKXKe CIIOCOOHOCTh OOpPa30BBIBATH  MUIIEILIHI, OT YHUCJa METUJIEHOBBIX TpyIIl B
yrieBogopoaHoi nernu 3tux [TAB, 3apsga u o6beMa MONSAPHBIX TPYMI, a TAKKE OT HATAYUS U
KOHLIEHTpAILMU Pa3Iu4HbIX 3JIEKTPOJIMUTOB B pacTBOpax.

Paspnen VI. IloBepxHOCTHBIE ABJICHUSA

Tema 6.1. Ilogepxnocmubvle A61eHUA U RPUYUHBL UX 603HUKHOGEHUS

Knaccudukanusi moBepXHOCTHBIX SIBJICHUN uepe3 o0bearHeHHoe ypaBHeHue | u 11 nayan
TEPMOJUHAMUKH. [Ipupamienre NOBEPXHOCTHOW DJHEPrMM B JIPYTME€ BHJBI DHEPIHM.
['eomerpuyeckne napameTpsl NOBEPXHOCTH. [I0BEpXHOCTHBIN CIIOM KUIKOCTH U TBEPAOTO TEna.
[ToBepxHocTHast sHeprust ['ud6ca.

Tema 6.2. Ilosepxnocmnuoe namsxcenue

TepMoanHaMUYeCKOE ONPEAEIEHUE TOBEPXHOCTHOTO HATsKEHUS. PU3NYECKUI CMBICI U
CHJIOBOE OIlpeleieHne. TepMOAMHAMUKA TOBEPXHOCTHBIX SIBICHMA. MeToapl omnucaHus
TEPMOJMHAMMKHU MOBEPXHOCTHBIX SIBJICHUH, X AOCTOMHCTBA M HenocTaTtku. llomHas ynenbHas
MOBEpXHOCTHAsT 3Heprusa. YpaBHeHue [ub06ca-I'enbmronbua. TemmnepaTypHblii KoahduUIUEHT
MOBEPXHOCTHOTO HaTsDKeHUs. TemmnepaTypHas 3aBHCHMOCTh MOBEPXHOCTHOTO HATSKEHUS (O).
3aBUCHUMOCTh SHEPTreTUYECKUX MapaMeTpOB MOBEPXHOCTH OT MOJIAPHOCTH >KkuakocTel. [IpaBuio
IT.A. Pebunpepa s pa3muuHBIX KUIKOCTEH. BnusHue mnpuponabl rpaHnvanmx (a3 Ha
nmoBepxHocTHOe HaTshkeHue. I[lpaBumo [.H. AHTOHOBa.3aBUCUMOCTH  TTOBEPXHOCTHOTO
HaTSDKEHHUS pacTBopa OT MNPUPOABI M KOHLEHTPALlMM PACTBOPEHHBIX  BellecTB. 3oTepMel
MOBepXHOCTHOrO HaTshkeHUs (3 Tuna). YpaBuenue b.A. Ilumkosckoro (ITAB).

Tema 6.3. Memoowvt usmepenus n0BEPXHOCHHO20 HAMANCEHUS



Cratuueckre MeToAbl: MeToJl Buibrenbmu, METOA KaNWISPHOTO TOJHSATHS, METO[
nexadert karum. [lomyctaTudeckne METOMbI: METOJT OTPhIBA TUIACTUHKH, METOJ] OTPhIBA KOJIbIIA,
METOJ B3BCLIMBAHMS WIM cyeTa Kanenb. /[uHamuueckue metoipl. CpaBHEHHS TpPEX THIIOB
MeTo10B. CaMOIIPOU3BOJIBHBIE MTPOLIECCH B TIOBEPXHOCTHOM CIIOE.

5. METOJAUYECKHUE YKA3AHUSI IO NPENOJABAHMIO
1 OCBOEHUIO JUCLUTLIMHBI (MO/LY.JIST)

5.1. Yka3anus 1Ji51 npenojgaBareJ/ieil 10 OpraHu3anuu U NPOBeAEeHUI0 Y4eOHbIX
3aHATHI M0 TUCHHUILINHE

[IpenomaBaTens MOKEH aKTHBHO HETIOCPEICTBEHHO YYaCTBOBATh B Y4EOHOM ITpoIlecce n
IPOBOJUTH MOATOTOBKY K HeMy. HeoOXoAMMOCTh IOCTOSIHHOM TOATOTOBKM K 3aHATHIM
00yciIoBJIeHa IOTPEOHOCTHIO OTPa)kaTh COBPEMEHHBIC TOXO/bI, B3TJISIIBI, JAHHBIE TIO TEMaM U
pasznenaM. [IpoBoxs MoAroToBKY K y4eOHOMY Mpoleccy HeoOXOAMMO H3y4yaTh COBpPEMEHHbBIE
METOAMYECKHE PEKOMEHIAINH, PE3yJIbTaThl HAyYHBIX UCCIICAOBAHMA, HOBBIC TEXHOJIOTHU H T.II.
[Ipu peanuzanuu pa3in4HbIX BUIOB yueOHOHM paboThI mpernojaBaTelb JOJDKEH HCIOJb30BaTh
oOpa3oBaTeNbHBIE TEXHOJIOTHH: CO3/aHUE WHTEPAKTHBHBIX TMpE3eHTAIi, oO0ydJaromme
KOMIIBIOTEPHBIC MPOrpaMMbl, TEXHOJOTMH Pa3BUTUS MbIIUICHUS (3QQEeKTHBHAS JIEKLUS,
Tabnuiel, paboTa B rpynmnax u T.1.)

JlaGopaTopHbIe 3aHATHS CIIOCOOCTBYIOT 3aKpeIUIeHHE 3HAaHUH MOJIyYEeHHBIX CTYJICHTAaMH B
X0/ TEOPETHYECKOTO OOyUEHHsI U CaMOCTOSITEIbHON paboThl, (POPMUPOBAHUIO KOMITCTCHIINH,
HaBBIKOB B TOJY4YeHUH HH(MOpMAIMM, NPUOOPETEHHIO YMEHMH MNpoBeCTH ee 00paboTKy u
aHaJIN3, OBJIAJICHIIO HABBIKAMH TITAHMPOBAHUS, aHaJM3a U ynpasieHus. Oomiee TpedboBaHue pu
pa3paboTKe TeMAaTUKU Ja00paTOPHBIX TAKOBO - 3TOT BUJ] ayJAUTOPHBIX 3aHATUN JJOJDKEH HAYUYHUTh
CTy[ICHTa TIPAaBWJIBHO OIICHUTh M TPEIBUACTh pPAa3BUTHE CHUTYallMd, YIPaBIATH €€
¢dbopMHpoBaHUEM, BIAJCHUIO METOJaMHM aHainu3a. Ha 3aHATHAX NPOBOAMTCA OTpaboTKa
MPaKTUYECKUX YMEHHWH IO KOHTpOJIEeM TpernojaBareis. B KoHIlE KakIoro j1abopaTOpHOTO
3aHATHS TIPerojaBaTeNlb IUIaHUpyeT 6- 7 MUHYT Ais moaBeneHuss utoroB. OH obparmaeT
BHUMaHHE Ha TO, KaK OCBOCH y4YeOHBI MaTepHan MO TeMe B IEJIOM, aHAIM3HPYET TUITUYHBIC
OHMOKY ¥ HEZJOPAOOTKU CTYACHTOB, aKLIEHTUPYET UX BHUMAaHUE HAa 3HAYUMOCTh TEMBI.

5.2. Yka3zanus 1Jis1 00y4ar0Mxcs M0 OCBOCHUIO M CUMILIUHBI

[Tpuctynas k u3ydeHutro HoBOW ydeOHOM mucuumiuuHbl «I[IAB», cTyneHThl AOMKHBI
O3HAKOMHUTbCSA € y4yeOHOW MporpamMmol, y4eOHOH, HayyHOW M METOIMWYECKOH IJMTepaTypoil,
MOJIy4YUTh B OMONMOTEKE PEKOMEHIOBAHHbBIE YUYEOHMKHM U Yy4eOHO-METOJMYecKHe IMocolus,
3aBECTH HOBYIO TETpa/ib AJisi pabOTHI C IEPBOMCTOYHUKAMHU.

['oToBsIcCb K YyCTHOMY oOIpocy, oOOpamarbcsi 3a METOAMYECKON TMOMOIIBI0 K
npenogaBarento. CoOCTaBUTh IUIAH-KOHCIIEKT CBOETO BBICTYyIUIEHHA. B xone 3aHATHA
BHHUMATEJIBHO CIIYIIATh BBICTYIUIEHHUS CBOUX OJHOKYPCHHUKOB. [Ipyn HEOOX0AMMOCTH 3aaBaTh UM
YTOUHSIONIME BOMPOCHL. IIpMHMMATh akTHMBHOE ydacTHEe B OOCYXJIEHHUH YYEOHBIX BOIPOCOB:
BBICTYIIaTh C JOKJIaJamH, pedeparamu, 0030paMu HAy4YHBIX CTaTel, OTAEIbHBIX IyOIHMKaIHii
NEPUOANYECKON IeUaTH, KAcaloIUXCs COAEpkKaHMS TEMbl CEMUHApCKOro 3aHATUsA. B xoxe
CBOETO BBICTYIUICHUS! UCIOJIb30BaTh TEXHUYECKUE CPEJCTBA O0yueHus, AJ0cKy U Meil. C 1emnbio
Oosiee rIyOOKOT0 YCBOGHMS M3y4aeMOro MaTepuala 3aJlaBaTh BOMPOCH npemnojaBarento. [lociue
MOJIBEJICHUS] UTOTOB YCTPAHUTh HEJIOCTATKH, OTMEUEHHbBIE MIPETIOaBaTeIeM.

[Ipu moaroroBke K 3adeTy (B KOHIE 3 ceMecTpa) MOBTOPSAThH MPOIIEHHBIN MaTepHal B
CTPOTOM COOTBETCTBHM C Y4eOHOI MporpamMMoii, MPUMEpPHBIM MEepPEYHEM Y4EeOHBIX BOIPOCOB,
BBIHOCAILIMXCSA HA 3a4€T U COJEpKaluXcs B JaHHOW Iporpamme. Mcmosnws3oBaTh nuteparypy,
PEKOMEHIOBaHHYIO TipenoaBaresieM. OOpaTuTh 0c000€ BHUMAaHKUE HAa TEMbI YUCOHBIX 3aHSATHH,
MPOMYIIEHHBIX CTYAEHTOM II0 pa3HbIM mpuyuHaM. Ilpu HeoOGXomumocTH oOpaTUThCA 3a
KOHCYJIbTallie 1 METOMYECKON MOMOUIbIO K MIPETOAaBaTEIIIO.

IIpy mnOArOTOBKE K TNPAKTUYECKUM 3aHATHSAM CTYACHTaM OTBOAMTCA BpeMs Ha



CaMOCTOSITENIFHYIO Pa0OTy, KOTOpash BKIIIOYAET HW3YYCHHE TEOPETUYECKOro Kypca MO TeMe
«ITAB», 0O3HaKOMJICHHME€ C MaTepHajOM, H3JOKCHHBIM B y4YeOHHKaX W HWHBIX HCTOYHUKAX
nH(pOpMaIiK, BKIF0Yas TOUCKOBYIO paboTy B nHTepHeTe. [10/1e3HO MCTIONB30BaTh BUPTYaIbHYIO
AJIEKTPOHHYIO0 00pa30BaTEIbHYIO Cpeay ACTpaxaHCKOTO TOCYAapCTBEHHOTO yHUBepcuTeTa (LMS
Moodle «dnexkmponnoe obpazosaruey)), B KOTOPOH MEPUOJUIESCKH OOHOBISETCS HHPOPMAITHUS O

TEKYIIMX 3aJJaHUsIX U IPUCYTCTBYET HEOOXOAUMBIN MaTepuall 1o Kypcy y4eOHOM TUCIUIINHBL.

Tab6anua 4. Cogepxanue caMOCTOATEIbHOMH PadoThl 00yUYaIOIMXCS

JUISL OYHOM (opMBI 00YUECHHUS

Kou-Bo Dopwbi

Bonpocel, BHIHOCHMBIE Ha CAMOCTOSITENIbHOE U3YUEHHE 4ACOR paboThI
Pazoen 1. Oouue ceeoenusn o IIAB. Knaccugpurkayun I1AB. 16 OrtueT 110
Oonacmu npumenenus IIAB. J1a00paTOPHBIM
MoHO 1 OuCYETBEpPTUYHBIE AMMOHHEBBIE OCHOBAaHHUS C aTOMOM pabotam.
azora B retepounkianyeckom komblie. [Tomumepusie KITAB. Ompoc.
[Tonumepsl: 3THIIEH- U NPONUIEHIIIMKOIIH, ATKUIIALETUITINKOIH. Pemenne
Ddupsl hochopHON KUCIOTHI, 3QUPHI TIEHTAIPUTPHUTA. AHAJTUTHYECKUX
[IpoyKThl KOHAEHCALIMY TTIFOKO3UIOB C JKUPHBIMU CIIMPTaMH, 3a1a4
KapOOHOBBIMU KHCJIOTAMHU U OKCHJIOM STHUJICHA.
Kpemuuniioprannueckue [TAB.AnkuinamMuHoankaHCynb(OHHI,
aJTKUIaMUHOAIKaHCYIb(aTel. CriocoOwl monyuenus AMITIAB.
Pa3zoen 2. Cunmes IIAB. 16 Oruer no
Cunres [TAB: Conu nepdTopupoBaHHBIX KAPOOHOBBIX KHCIOT, 1ab0paTOPHBIM
nep(TOPHUPOBAHHBIX CYIb(OAIETaTOB, MOHO- U paboTam.
nuankuiadocharoB U pochoHaToB. XapaKTEPUCTHKH, Ormpoc
onpenenstomre npumenenue [IAB: moBepxHOCTHAsS aKTUBHOCT,
CTPYKTypa aJcOpOLIMOHHBIX CJI0€B U 00BEMHBIE CBOICTBA
pactBopoB. Conu cynbho3(hupoB BTOPUYHBIX CITUPTOB
(BTOpUYHBIC AIKHIICYIb(DAThI). ATKHIAPHICYIb()OHATHI.
AnxuncynbpoHaTel. A30Tcoepkaiiie annoHabie [TAB.
OxkcudTHIIMPOBaHHbIE ankuipeHoNbl. AnkuiaMunbl.lonyuenue
HaTpUeBOH comu nudGupoB N-cynbhoareTui-
STHWJICHIUAMHUHINYKCYCHON KHUCIIOTHI.
Pazoen 3. Ilosepxnocmuo-akmueHble eeuiecmea u npoodiemot 12 Otyet no
ananumuyeckou xumuu. Memoowt onpedenenun INAB 1ab0paTOpPHBIM
TpexXKOMIIOHEHTHBIE COCIMHEHMUS KIIAB, AHUOHHBIX paboTam.
OpPraHMYECKUX AHAIMTUYECKHMX PEareHTOB W HOHOB METAJIOB. Ompoc.
TpexKOMIOHEHTHbIE COEAUHEHUS KCUJIEHOJIOBOTO OpPaHXEBOTO, Pemenne
Xpomaszypoina-S, MUPOKATEXHUHOBOTO ¢dbuoneToBoro, AHATUTUYECKOM
METHJITUMOJIOBOTO CHUHET0 M Jp. C COJSIMH YETBEPTUYHBIX 3aJ1auH.
AMMOHHEBBIX OCHOBAaHUN WM COJSMHU UETWINUPUAUHUA H [ToaroroBka k
MOHAMH PEIKO3eMEJbHBIX 3JIEMEHTOB, LUPKOHUS, OepruIus, TECTUPOBAHUIO
ypaHa, Ko0anabTa, HUKeTs, MO0 IeHa, BaHAIusl, TUTAHA.
Onpenenenne MeTaWIOB  (HOTOMETPHUECKUM, HSKCTPAKIIMOHHO-
dboTOMETpUYECKUM  HIU  COPOIUOHHO-  (HOTOMETPUUYECKUM
METOIaMHU.
Pazoen 4. l'ucuenuyueckue xapaKmepucmuku n0GEpXHOCMHO- 6 Otuer no
AKMUBHBIX 6eUieCme 1a00paTOPHBIM
Toxcuxonorus ITAB. [lereprentsl u ux TokcuyHOcTh. Hopmbl 1 pabotam.
036l TMPU PA3IMYHOM I[OCTYIUIEHUHM B OPraHU3M KaTHOHHBIX, Omnpoc
AHUOHHBIX, HEMOHOTEHHBIX IOBEPXHOCTHO-aKTHBHBIX BEILIECTB. Pemenue




buonoruueckoe neiictue ITAB npu 1iuTenbHOM NOCTYIUIEHUU B AQHAJIUTUYECKON
OpraHu3M JKUBOTHBIX. KoKHO-pasgpakaroliee M amiepruueckoe 3a1a4u
neiictBue perepreHToB. AuepreHHoe naeiictBue IIAB  mpu

pa3IMYHBIX MYyTAX MOCTYIUIEHUS B OPraHU3M. AJIIEepruyecKui

3pQeKT y KaTHOHHBIX U Y HenoHoreHHbIX [IAB. [IpomexyTouHoe

MIOJIOKEHUE AHUOHHBIX JETEepPreHToB. OTHaleHHbIE MOCIEACTBUSA

Bo3aeiictBus 1IAB Ha opranusm xuBoTHbIX. Bnusnue I[IAB nHa

Oopranu3M 4esoBeka. Biuwusaue cuntetnueckux IIAB Ha

Cyp(paKTaHTHYIO CUCTEMY JIETKHX.

Bo3MmoxHOEe HapylleHHe MOBEPXHOCTHO-AKTUBHBIMU BELIECTBAMU

HKOJIOTO-TUTHEHUYECKOTO PABHOBECHS B YCIOBUSAX KOMIUIEKCHOIO

AHTPOIIOI€HHOTO 3arpsi3HEHUS OKpY’KaroIeu Cpepbl.

I'uruennyeckoe 3HaueHHE MOBEPXHOCTHO-AKTUBHBIX BEIIECTB B

YCIIOBHSIX 3arpsA3HEHUS TOUYBbl XUMUYECKUMH COCTMHEHUSMH.

Pazoen 5. Cmpoenue muyenn INAB. 4 Otuet no
CrniocoOsl onpeneneHus KPUTUYECKOU KOHLIEHTpaluu 1a00paTOPHBIM
MULEI000pa3oBanus. BinsHue JUIMHBI YTIJIEBOJOPOIHON ILienu pabotam.
Mmouiekys1 [TAB Ha TepmoauHaMHUeCKHe TapaMeTphl afcopOnuu u Pemenune
MULEJIJI000pa30BaHus B BOAHBIX pacTBOpax. AHAIUTUYECKON
3aBUCUMOCTh  CBOMCTB pactBopoB [IAB, mnHampumep, wux 3a7a4u
ancopOLMOHHAsT ~ CHOCOOHOCTh, @  TaKXKe  CIOCOOHOCTH Omnpoc
00pa3oBBIBaTh MHULEIBI, OT YHCJIAa METHJICHOBBIX TPYII B

yraeBopopoanoi nenu 3tux [IAB, 3apsna u o6beMa NOJSPHBIX

IPYII, a TakKke OT HaIW4uhig M KOHIEHTPALMHM Pa3IMYHbIX

AJICKTPOJIMTOB B pacTBopax. Motomiee aeiicteue I[TAB.

Pazoen 6. [losepxnocmuote senenus. I1oBepXHOCTHEIE siBieHus U | 6,75 Otuer no
NPUYHMHBI UX BO3HUKHOBEHUs. Kitaccudukamnms moBepXHOCTHBIX 1a00paTOpPHBIM
aBIeHUN yepe3 o0benunenHoe ypapuenue | u I nHauan paboTtam
TepMOAMHAMUKU. [IpupaleHue moBepXHOCTHON YHEPTUU B Omnpoc.
JIpyrue BUbI SHEPTUH. | eomeTpuueckre napaMmeTpsl Pewenne
MOBEpXHOCTU. [IOBEpXHOCTHBIN CIION XKUJIKOCTH U TBEPAOTO TENA. AHAJIMTUYECKOMN
[ToBepxHocTHas »Heprus ['ub0ca. 3a/1a4n
[ToBepxHOCTHOE HaTsKEHME. TepMOIMHAMHUYECKOE OINPEIEIICHHUE. Omnpoc.
®u3NUeCKUil CMBICI U CHJIOBOE OIpeieseHne. TepMoaInHAMUKA Pelitunronas
IIOBEPXHOCTHBIX SIBJICHUA. MeTobl ONUCaHUs TEPMOJMHAMUKU K.P. Nel

NOBEPXHOCTHBIX SIBI€HUH, MX JOCTOMHCTBA U HEIOCTATKH.
[lonmHast ynenbHas mOBepXHOCTHAs SHeprus. Y paBHeHue I 'n6Oca-
I'enpmronsia. TemnepaTypHblii kK03(ppULIHMEHT HOBEPXHOCTHOTO

HaTsDKeHus. TemrepaTypHas 3aBUCHMOCTb  ITOBEPXHOCTHOTO
HaTsOkeHUs  (G). 3aBUCMMOCTb JHEPreTMYECKUX IapamMeTpoB
MOBEPXHOCTU OT THoJsipHOCTH xkuakocred. Ilpasmiio ILA.

Pebunaepa st pasnuyHbIX KUAKOCTeH. BiusHHEe mnpHUpOIBI
rpannyamux (a3 Ha moBepxHOCTHOE HaTspkeHue. IlpaBumo I'.H.
AHTOHOBA.3aBUCUMOCTh TOBEPXHOCTHOI'O HATSDKEHUS pacTBOpa
OT TMpUPOAbl M KOHLEHTPAallUU pPACTBOPEHHBIX BELIECTB.
N30TepMbl NOBEPXHOCTHOrO HaTskeHHMst (3 Tuma). YpaBHEHHE
B.A. [InmkoBCcKOrO (ITAB). Mertobl U3MEpPEHHUS
HOBEPXHOCTHOIO HaTshkeHus. CTaTHdeckue MEeTOJbl: METOJ
BunbrensMu, MeTOJl KamMWJSPHOTO MOJHATHSA, METOJ JiexKauel
karun. [lomycraTiueckue MeTOZbl: METOJ OTphIBA IUIACTUHKH,
METOJI OTpbIBA KOJbIa, METOJ B3BELIMBAHMS WJIM CUETa Kallelb.
Junamuueckue wmeronapl. CpaBHEHUS Tpex THUIIOB METOJIOB.




| CaMOmpOM3BONBHEIE IIPOLIECCHT B TTOBEPXHOCTHOM CIIOC. | |

5.3. Buabpl m ¢opMbI NHCbMEHHBIX PpadoOT, NPexyCMOTPEHHBIX NPH OCBOCHUH
AUCHHUILIMHBI, BBIIOJIHAEMbIE 00y4alOIUMHUCH CAMOCTOATEIbHO.

B kadecTBe mNUCBMEHHBIX pabOT mpeularaeTcss IMOATOTOBKA K COOECEOBAHUIO II0
BOIIPOCAM, OTUET 10 TaOOPaTOPHBIM paboTaM M CAMOCTOSITEIBHOE pEelIeHUEe 3a/1a4.

IlepeuyeHnb BONMPOCOB K YCTHOMY ONPOCY W 3a4eTy

Ctpoenue u cBoiictBa [IAB

1. Kakue kiaccel BEHIECTB OTHOCAT K MOBEPXHOCTHO-aKTUBHBIM BellecTBaM M nouemy? Kakwue
BEIIECTBA HAa3bIBAIOTCS MOBEPXHOCTHO-akTUBHBIMU (ITAB)? IlpuBenute npumepsl.

2. Kakoe ctpoenue nmerot [TAB?

3. Kak nogpaznenstorcst IIAB B 3aBUCHMOCTH OT COCTOSIHUSA?

4. Tlonstne runpoduibHO-munopuiIbHOro 6ananca. Kak ompenensiercs, 1jisi 4ero 3To MOHSITHE
BBEJICHO?

5. OnpezneneHue MOBEPXHOCTHOM aKTUBHOCTH JJIsl pa3HbIX rpymi [TAB.

6. B uem 3akmtouaercst Moroiiee aeiictsue [IAB?

7. Knaccudukanus [TAB. [IpuBenure mpumepsl.

8. Uem ompenenstorcs obnactu npumenenuss [IAB? Ilepeuncnure OCHOBHBIE O00JIACTH
npumeHenus [T1AB.

CuHTe3 OBEPXHOCTHO-AKTUBHBIX BellleCTB

9. Cunre3 AITAB. Conu BbICIIMX KMPHBIX KUCIIOT.

10. Cunre3 AITAB. Comu cynbh0o3¢pupoB MEPBUYHBIX U BTOPUYHBIX CITUPTOB.

11. Cunre3 AITAB. Anxunapuicynb(oHaTbl. ATKHICYIb(POHATHI.

12. Cunre3 AITAB. A3otcoaep:xaimue annonssie [TAB.

13. Cunre3 HemoHorenHoix IIAB.  OxcudtunupoBaHHble CHHUPTHL. OKCHUITUIMPOBAHHBIE
ANKUI(EHOITBI

14. Cunre3 HITAB. AnkuiamMHHBL

15. CuHTE3 KaTHOHHBIX IOBEPXHOCTHO-AKTUBHBIX BELECTB.

16. CuHTe3 aHMOHHBIX IIOBEPXHOCTHO-aKTHBHBIX BEIIECTB. AHHOHHO OPHEHTUPOBAHHBIE
amponutHbie [TAB. AnkunamMmuHOKapOOHOBBIE KUCTOTHIL. [IpuBeuTe MpUMephI.

Accouuanus ITAB ¢ kpacureassmu

17. laiiTe ornpeneneHne MOHATHIO HOHHBIN accouuar. [IpuBenure npumMepsl.

18. Kakme wWOHHBIE accommarhl CHOCOOHBI 00pa3oBbiBaTh aHuWOHHBIE [IAB? IlpuBemute
MIPUMEPBHIL.

19. Kakue woOHHBIE accolaThl CHOCOOHBI 0Opa3oBbIBaTh KaTtuoHHBIE [IAB? IlpuBemute
MIPUMEPBHIL.

20. HazoBure coBpemeHnHble MeTO bl onpeneneHus: cuaretndeckux [1AB (CITAB) B oObekTax
OKpY>KarOILEH Cpebl.

21. Pacckaxure 00 omnpenencHnn KaTHOHHBIX [IAB B BHEe MOHHBIX acCOIMATOB ¢ aHMOHHBIMHU
KpacUTEISIMUA KCTPAKIIMOHHO-(POTOMETPHUYECKUM METOJIOM.

22. Pacckaxute 00 onpenenenuu HITAB B Bune ux coequHeHuit ¢ poJaHU0M KOOAbTa.

23. Pacckaxwure 00 onpenenennn AITAB B BuJie MX HOHHBIX aCCOIMATOB C KATHOHHBIMH
KpacUTEISIMHU.

Toxcukouaorus ITAB. Moruiee geiictreue ITIAB
24. Kakue BemiecTBa OTHOCAT K ieTeprentam? Yem o0yciIoBI€Ha X TOKCHYHOCTh?



25. Kakue cyniecTBytoT HOPMBI U J03bI IIPH Pa3IUYHOM MOCTYIIJIEHUHM B OPraHU3M KaTHOHHBIX,
AHUOHHBIX, HCMOHOT€HHBIX ITOBEPXHOCTHO-aKTUBHBIX BEIIECTB?

26. B uem 3akmouaercs Ouosnoruyeckoe aerctsue [IAB mpu IMTenbHOM NOCTYIUIGHHH B
opraHu3M XHBOTHBIX? [IpuBennTe mpumepsl.

27. Hmeercss M 3aBUCUMOCTb KOXHO-Pa3ApaXkaroIlero M  aJUIEPrMYECKOro  JEHCTBHS
JNETEPreHTOB OT XUMHUYECKOTO CTPOCHMS W TEXHOJOTMM MX MNpou3BoJcTBa? B uem oHa
IIPOSIBIISAETCS?

28. B 4YeM mposBISETCS TUTMEHUMYECKOE 3HAYECHHE ITOBEPXHOCTHO-AKTUBHBIX BEIIECTB B
YCIIOBUSAX 3apsi3HEHUs] 0OBbEKTOB OKpYyKaromeil cpepl?

Muneauasl ITIAB

29. Kakme ITAB o6OpasyroT munemisipasie cuctembl? OT yero 3to 3aBucut? IlpuBemute
IIPUMEPBHL.

30. Kakue Tuns! mutenn moryTt o0pasoBats [IAB? KakoBo ux crpoenue u ¢popma?

31. Yem oOycnoBnensl cBoiictBa munemi? Kak sto mpumenstor Ha mnpaktuke? IIpusemure
MIPUMEPBHI.

32. O0bACHUTE MOHATHE KPUTHUECKONW KOHIIEHTpaluu Mutesioodpasosanus (KKM).

33. Ot kakux (axropos 3aBucut goctmxenrne KKM? [lpuBenuTe 3aBUCUMOCTH U IPUMEPBI.

34. Kakumu (QU3MKO-XMMHUYECKUMHU MeTojaMu MokHO ompenenats KKM? [Ipusenute
3aBHCHUMOCTH U IIPUMEPHI.

35. Kak Biusier QiMHa yrieBoJopoaHOM 1ienu Monekys ITAB Ha TepMonmHamMuyeckue napamerpsl
asIcopOITK ¥ MUTIEIUTO00Pa30BaHMS B BOJHBIX pacTBOpax?

IloBepXHOCTHBIE SIBJIEHUS

36. Kakue siBI€HHUS OTHOCAT K IOBEPXHOCTHBIM?

37. KakoBbI NpUYNHBI BOSHUKHOBEHMS IIOBEPXHOCTHBIX SIBJICHUN?

38. Knaccudukanus moBepXHOCTHBIX SIBIEHUH yepe3 oObeauHeHHoe ypaBHeHue I u Il Hawan
TepMoauHaMuku. [lpupaiieHre moBepXHOCTHON SHEPTUU B JPYTHe BUJIbI SHEPTUH.

39. I'eomerpuueckue napaMeTpbl MOBEPXHOCTHU. II0BEpXHOCTHBIN CIIOM KMJIKOCTH U TBEPAOTO
Tena.

40. TloBepxHocTHas ’Heprus I’ n60ca.

41. IloBepXHOCTHOE HATsKEHUE. TepMoauHamMuyeckoe ornpeneneHne. OU3nueckuid CMbICI U
CUJIOBOE OIIPEJIEIICHUE.

42. TepMonIMHAMHMKa TOBEPXHOCTHBIX SIBJICHMM. MeToAbl ONHUCAaHHUS  TEPMOJIWHAMHUKHU
MIOBEPXHOCTHBIX SIBJICHUH, UX JTOCTOMHCTBA U HEAOCTATKH.

43. llomHast  ynmenmbHas  TOBEPXHOCTHAas  dHeprusa. YpaBHeHue [ mO6ca-I'enpmromsiia.
TemmnepaTypHblii K03((HUIIMEHT TOBEPXHOCTHOTO HATSKEHHUS.

44. TemmnepaTypHasi 3aBUCUMOCTb [TOBEPXHOCTHOTO HATSKEHUS (O).

45. 3aBHCHMOCTb DJHEPreTMYECKHX IIapaMeTpPOB IOBEPXHOCTU OT MOJSIPHOCTH KUAKOCTEH.
[TpaBumo I1.A. Pebunnepa ayis pa3nudHbIX KUIKOCTEH.

46. BrnusHue npupoAbl TrpaHuYanvx (a3 Ha MOBepXHOCTHOe HaTspkeHue. llpaswio I'.H.
AHTOHOBA.

47. 3aBUCHUMOCTb IIOBEPXHOCTHOTO HATSKEHUS pacTBOpa OT MPHUPOAbI MU KOHLEHTpaluu
pacTBOpPEHHBIX BelecTB. M30TepMbl MOBEpXHOCTHOrO HaTshkeHus (3 tumna). YpaBHeHue B.A.
[Iumkosckoro (ITAB).

48. Metoasl UW3MEpPEHHs] TIOBEPXHOCTHOTO HaTsDKeHHs. (CTaTWUYeCKHe METOIbI: METO
BunerensMu, MeTo KanWIspHOTO MOJHATHUSA, METOJ JIeXkKadel Karliu.

49. Ilonmycratnueckne METOJbl: METOJ OTpbIBAa IUIACTUHKH, METOJ OTphIBAa KOJIbIA, METOJ
B3BEIIMBAHUS UJIM CUETA KaIlellb.

50. Jlunamuueckue Metonbl. CpaBHEHHUS TPEX TUIIOB METOJIOB.



51. Camonpou3BOJIbHbIE MPOILECCHl B IMOBEPXHOCTHOM cioe. Kakue Qakrtopbl onpeaemnstoT
yMeHbIlleHne ToBepXHOCTHOW sHeprun (AG). B pesynmpraTte Wero QopmMupyercs CTPyKTypa
MIOBEPXHOCTHOTO CJIOSI?

Oouwgue mpedosanusn K bINOIHEHUIO, OPOPMIEHUIO U OMYEemy O 1AOOPAMOPHBLIM PAdOMam

1. Lenp u 3aga4u vCCICAOBAHUS.

2. KpaTtkoe omucaHue SKCIEPUMEHTA: CIIOCOOBI, METOAbI, METOJAMKHU HCCIEOBAHUSA U
TEOPETUUECKHE TOTOKECHHS.

3. 3aKoHBI, MOJOXKECHHS, MATEMAaTUYCCKUU armapar, YpaBHEHHs peakiuii. Pe3ynbrars
UCCIIEIOBaHMUsI M pacyeTbl (ypaBHEHUS JOJKHBI OBITh MPHUBEACHBI B 0OLIEM BUIE U C
MOJICTABJICHHBIMU JTaHHBIMH). Pe3ynbTaThl MCCIEAOBaHUS U PACUETOB JIOJDKHBI OBITH CBEJICHBI B
cooTBeTcTBYIOIME Tabauipbl. CtaTrcTUyeckas o0paboTKa JaHHBIX.

4. I'paduueckas 00pabOTKa IKCIEPUMEHTANBHBIX JAHHBIX: TPAQUKA U CXEMBI JOJKHBI
BBITIOJHATHCS TOJIBKO HAa MIJITUMETpoBoi Oymare. Ha ocbh opanHaTt HaHOCHUTCS DyHKIIMS, HA OCh
abciyce — apryMeHT ¢ YKa3aHHeM eIUHMIl u3MepeHus. Ha ocsiX HaHOCHUTCS IIKana COIJIACHO
BBIOpaHHOMY MacmTaly. Enununber MacmrTaba AOMKHBI OBITH BBIOpaHBI B COOTBETCTBUH
TOYHOCTH OTCYETa NpHU dKcrepuMeHTe. KoopaMHAThl 3KCIEPUMEHTAIBHON TOYKM HAHOCSITCS
TOJIbKO Ha IJIOCKOCTH W OTMeuaroTcss Toukod. [1o skcnmeprMeHTalbHBIM TOUYKAaM MPOBOJUTCS
ycpenHsonas KpuBas. BelnaBiime Toukd He MCHONB3YIOTCS, HO MOKa3biBatoTcs. Ha nucre, rie
BBINIOJIHEH TpaduK, OOJKHBI OBITh YKa3aHHbBI HauMeHOBaHME Trpaduka (monx rpaduxom),
YCIIOBUS, CHOCKH. DKCIEPHUMEHTAIbHBIE JaHHBIC U1 MOCTPOCHUS TI'PaIyHpOBOYHOTO Tpaduka
o0pabaThIBatOTCs 10 METOY HAUMEHBIIIUX KBaJPaTOB.

5. AHain3 dKCIIEPUMEHTAIBLHO MOJYYEHHBIX 3aBUCUMOCTEM.

6. BerBOIBI.

Pabota cuntaeTcs BHIOIHEHHOMN, €CIIH MTPUBEICHBI BCE HEOOXOAUMBIE PACUETHI,
MIOCTPOEHBI U3yYaeMble 3aBUCUMOCTH, IPUBEACHBI BCE CTPYKTYPHBbIE (POPMYJIbI H3yUaeMbIX
BEIIIECTB M 00pa3yeMbIX COEAMHEHHH, C/IeTaHbl COOTBETCTBYIOIIUE BHIBOJIBI.

IIpuMepHbIii IepeYeHb TeM J1a00paTOPHBIX padoT

JlaGopaTtopnas paGora Ne 1: «lM3yuenue o0Opa3oBaHUS JIBYXKOMIIOHEHTHBIX
COEIMHEHNI — MOHHBIX aCCOLIMATOB MEXy UHANKATOPOM METHIIOBBIM OpaHkeBbIM U KITAB».

JlaGopaTopnasi pa6ora Ne 2: «/3yueHue oO6pazoBaHUs KOMIUIEKCHBIX COSTMHEHUI
MEXJ1y HEHOHOT€HHBIMH TOBEpXHOCTHO-akTUBHbIMHM BemectBamu (HIIAB) ¢ pomanunom
K0OaIbTa-aMMOHHMS.

Jlaboparopnasi padora Ne 3: «l3ydyeHue oOpa3oBaHUS KOMIUIEKCHBIX COCIHMHCHHI
MEX/1y aHHOHHBIMU [TOBEPXHOCTHO-aKTUBHBIMU BeniecTBamu (AIIAB) ¢ METHIIEHOBBIM CHHUMY

JlaGoparopuas padora Ne 4: «/3yueHrne mNOBEPXHOCTHOTO HATSKEHHS PaCTBOPOB
METOJIOM OTPbIBA KOJIBLIA».

JlaGoparopnas padora Ne 5: «lI3mMepeHre MOBEPXHOCTHOTO HATSKEHUSI MO METOIY
OTPBIBAIOILEHCS KaILJIN».

Jlaboparopnass paGora Ne 6: «lI3yyeHme  KpUTHYECKOW  KOHUEHTpAIUU
MHUIIEIUI000pa30BaHUs aHMOHHBIX TMOBEPXHOCTHO-aKTUBHBIX BemlecTB (AIIAB) ¢ kaTHOHHBIMHU
KpacUTEIIMI»

Tema pedTHHI0BOIl KOHTPOJIbHOI PadOTHI
K.P. «®u3HuK0-XMMHUECKHUE CBOMCTBA IOBEPXHOCTHO-AKTUBHBIX BEIIECTB)»

HpI/IMepHLIe BApHAHTBI TECTOBLIX 3aJaHUH JJI CAMOCTOSITEJILHOI MOATOTOBKH:

1. HOBerHOCTHO-aKTI/IBHHe BCIICCTBA — OTO:



a) BCIICCTBA CHOCO6HBIC YBCIUMYNBATE MOBCPXHOCTHOC HATSXKCHUC HA I'PaHULC pas3aciia
as;

6) BCIICCTBA, ancop6npyronmec;{ IIOJIOKUTCIBbHO u BBI3BIBAKOIIIUC CHHXXCHUC
HOBerHOCTHOFO HATSIKCHUSA paCTBOpI/ITeJ'ISI;

B) BCIICCTBA, HC UBMCHAIOINEC KOHIICHTPAIUIO pacTBOpA.

2. Mepoii ClIOCOOHOCTH CHUXKATh TIOBEPXHOCTHOE HATSHKCHUE BOIbI SIBJISICTCS:
a) MMOBEPXHOCTHOE HATSXKEHUE;

0) MOBEPXHOCTHASI AKTUBHOCTb;

B) TpaHuIIa pasnena ¢as.

3. Monekynst [IAB nmerot ctpoenue:
a) MOHO(UIIBHOE;

0) rerepodunbHOE;

B) muduisHOE.

4. Kakune BelniecTBa MOKHO OTHECTH K aHUOHHEIM ITAB?
a) CH=CH-(CH2)nCOOM;

06) RC6H4(C2H40)nSO3M;

B) [RR’2NC6H4NR’2R]2+2X-;

r) RO(C2H40)nH;

1) RNH(CH2)nCOOH.

5. Kakoe MUHHUMAaJIbHOE KOJUYECTBO aTOMOB YTJIepoja JOJKEH COMEPIKaTh yriIepOHbII
CKeJeT, YTOOBI BEIIECTBO MPOSBIISIO TOBEPXHOCTHYIO aKTHBHOCTH?

a) 3;

0)5;

B) 7;

r) 8.

6. s xaxux [TAB xapakrepHo 00pazoBaHHe MUILIEIUIAPHBIX CUCTEM?
a) HECMOHOTECHHBIX;

0) aM(OIUTHBIX;

B) HIOHOTE€HHBIX.

7. XapaKTepUCTHKON KOJUTOMIHBIX TIOBEPXHOCTHO-AKTUBHBIX BEIIECTB SIBIISICTCS:
a) TeMIeparypa;

0) konuentpauus [1AB;

B) KpUTHUECKasi KOHLIEHTPAIMs MULEIUI000pa30BaHUsL.

8. Bo ckoipKko pa3 yBenMYMBAeTCs MOBEPXHOCTHAash akTHUBHOCTH [IAB ¢ yBemmueHuem
JUTMHBI YTIIEBOOPOIHON ST HAa OJTHY METHJICHOBYIO TPYIIITY?

a)B 1,5;

0) B 2;

B) B 3,2.

9. Pacnionoxxute ITAB B nopsijike yMEHbIICHUS UX pa3paxaromieil CllocOOHOCTH:
a) aHUOHHBIE;

0) KaTHOHHBIE;

B) HEHOHHBIE;

') aM(OJIHUTHBIE.



10. IToBepXHOCTHBIE SIBICHUS] HAOJIIOJAIOTCS:
a) B o0beme ¢as;

0) B razoBoii ¢asze;

B) Ha MOBEPXHOCTH paszzena ¢as.

11. [ToBepXHOCTHBIII cIoit 0Onagaer:
a) BHyTpEeHHEH rpaHuIei;

0) n36pITKOM PHeprun ['udoca;

B) NOCTOSIHHOW TOJILLIMHOM.

12. TloBepXHOCTHOE HATSHXKEHHE ATO YACTHAs MPOU3BOJIHAS OT........ [0 H3MEHEHMIO
TUTOIIAM TTIOBEPXHOCTH:

a) sHepruu ['u60ca;

0) sHepruu ['enpMronpia;

B) 3aTpayeHHOIl paboThI;

r) 10000T0 TEPMOIMHAMHYECKOTO TIOTCHITHAIA.

13. Jlns onucaHusi TEpMOJIMHAMUKYU IMOBEPXHOCTHBIX SIBIICHUN MTPUMEHSIOT METO/IbI:
a) TpaJlyipOBOYHOTO Irpaduka;

0) «CJI0SI KOHEUHOU TOJIIUHBDY;

B) HAMMEHBIIIUX KBAJIpPaTOB;

r) n30BITOYHBIX BenuuuH ['106ca.

14. HaitinnTe COOTBETCTBHE:

a) K CTaTUYECKUM METOJaM U3MEpPEHHUs MOBEPXHOCTHOI'O HATSXKEHUS OTHOCSHT;

0) K IOJTyCTaTHUYECKUM METO/IaM H3MEPEHUS TOBEPXHOCTHOTO HATSKEHUSI OTHOCST;

B) K IMHAMUYECKUM METOJIaM W3MEPEHHMS TOBEPXHOCTHOTO HATSHKEHUS] OTHOCHT;

T') METOJT OTPBIBA KOJIBIIA; 1) METOJ] KaIWJUTSIPHBIX BOJIH; €) MeTo1 Bunbrensmu;

K) METO/I B3BEIIIMBAHMSI UJTU CUETA KaTlellb; 3) METO]l KOJICOIIOIIUXCS CTPYIA;

M) METOJT MaKCHUMaJIbHOTO NaBJICHUS ITy3bIPhKa;, K)METOJ JIeKAlled Karuid, J1) METO[
OTpbIBA TUIACTUHKH;

M) METO]T KaMJIIIPHOTO TIOTHSATHUS.

15. ®oromerpuueckoe onpeneneHne AITAB ocHOBaHO Ha:

a) 9KCTPaKIUU XJIOPOPOPMOM;

0) ocaxXJICHIMM MOHHOTO aCcCOINATa;

B) a/icopOIuy;

T') MPOTOYHO-UHXEKITMOHHBIA METOJ] aHAIHM3a C QIIyOPUMETPHUECH.

6. OBPASOBATEJIBHBIE U UTHOOPMALIMOHHBIE TEXHOJIOT'UHN

B cootBerctBum ¢ tpedoBanusivu @I'OC BIIO no HanpaBieHHIO MOATOTOBKH peaTn3aliis
KOMIIETEHTHOCTHOT'O TI0/IX0/1a TIpeTyCMaTpUBAET MCIOJIb30BaHUE B yUEOHOM IPOIIeCCe aKTUBHBIX U
MHTEPAKTUBHBIX (DOPM IpOBE/IeHHs 3aHATUH. (KOMITBIOTEPHBIX CUMYJISIMNA, JETOBBIX M POJIEBBIX
urp, pa3zdoop KOHKPETHBIX CUTyalli, MCHUXOJOIMYECKHe W HHBbIE TPEHUHIH, AUCITYTHI, 1e0aThl,
noptomo Kpyriable CTOAbl W Mp.) B COYETAHWHM C BHEAYAUTOPHOM paboToil ¢ IeJbio
(bopMupoBaHUs U pa3BUTHUsI TPEOYEMbIX KOMIETECHIMI 00yYaronmxcs.

6.1. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

HpeHO,Z[HeCCHI/IC TCOPCTUUYCCKOIr0o Marcpuajia OCYHICCTBIIACTCA C MOMOIIBIO 3JICKTPOHHBIX
CpCaAcCTB O6yquI/I$I, IIOATOTOBKH K MPAKTUYCCKHUM 3aHATHAM IO BOIIpOCAM K TEMaM pPasgciioB



(HarmucaHue KOHCIIEKTOB, MOATOTOBKA JOKJIAI0B MJIM COOOIICHUH MO0 CUTYallMOHHBIM 3a/lauaM) C
HCIIOJIB30BAHUEM MHTCPAKTUBHBIX JJOCOK, METOANYCCKOI'0 MaT€puaia (CXGMI)I, Ta6J'II/II_[I)I n T.H.).

[Ipy ocBOGHMU MpakTUKyMa CTyJIEHTaM IMpeajaraeTcss MHAUBUAyaidbHas paboTta u (win)
paboTa B MaJIbIX TPYIINAX, T/Ie KK IbIH MOJydaeT CBOE 3a/laHue.

[IpakTuueckre pabOTHl BBIMOJHAIOTCS CTYACHTaMHd [0 WHIWBUAYaIbHBIM Trpadukam
COTJIACHO METOJAWYECKHM yKa3aHHMsM K JTa0OpaTOPHBIM padoTaM, COCTABIICHHBIM TI0 €IWHOMY
IUIaHy: TepeYeHb BOMPOCOB Il MOJATOTOBKU K JJAOOPAaTOPHBIM paboTaM, CYITHOCTh METOJUKH,
MCTOAHKA NPOBCACHUA ONPEACICHUA, CIIMCOK JIUTCPATYPHI.

Teopernueckue BONPOCHI, KACArOIIUECs] TOW MM WHOW NMPaKTHYECKOW pabOThI, TOTOBATCS
CTYZICHTAMH CaMOCTOSITEJIbHO. J[OTIONHUTENFHO UISI CAMOCTOSITEIIHHOTO BBITIOJIHEHUS JTaeTCs
HECKOJIBKO 3a]1a4 JIJIsl pEIICHUs U3 YIeOHUKA WM MTPAKTHKyMa.

B naGopatopum mepenm Kaxaoi paboToW TpemojaBaresieM MPOBOIUTCSA JOMYCK K
MPAaKTUYECKOI paboTe B BUE YCTHOTO OIPOCa CTYIEHTOB U MPOBEPKOM AoMalHero 3aaanus (7-
10 muH). Pe3synbpTarhl mpakTHUECKO-1a00paTOpHOW paboThl 00pabaThIBAIOTCS METOJIOM
MaTeMaTHueckoi cratuctuku. Odopmisiercss oTueT mo padore. Pe3ynbTaThl aHamM3a U JI0MycKa
K paboTe oreHnBaroTcs mpenoaaBareneM mo bAPC.

Tabamua 5. O6pa3oBaTe/ibHbIe TEXHOJIOTHMH, UCNOJb3yeMble NPH peaju3anuu y4eOHbIX
3aHATHH

Paznen, Tema dopma yueOHOT0 3aHATHUS
JTUCLUUTUINHBI Jlexrmst [IpakTuyeckoe JlaGoparopnas pabota
(Momyst) 3aHSATHE,
ceMuHap
Pa3zoen 1. Oowue ceedenusn o lIAB. Knaccugpurkayus IIAB. Odracmu npumenenun I1AB.
Tema 1.1. He He OtuyeTt no 1abopaTopHBIM paboTam
Kamuonnwvie [1AB IIPELYCMOTPEHO | MPELYCMOTPEHO OpoHTaANBHBIN OIIPOC,

BBIITOJTHCHHUC MMPAKTUICCKUX
3a):[aHI/II71, TEMATHYCCKHUEC

JIUCKYCCHH
Tema 1.2. He He Otuer no nabopaTopHbIM paboTam
Heuonoeennvie [IAB | npeayCMOTPEHO | MPETYCMOTPEHO ®poHTaTBHBIN OIIPOC,
(HIIAB) BBINIOJIHEHHUE NIPAKTUYECKUX
3aJIaHUH, TeMaTHIECKHE
JIMCKYCCHH
Tema 1.3. He He Otuer o 1abopaTopHBIM paboTam
Amepomepnvie [IAB | npeayCMOTPEHO | MPerLyCMOTPEHO @poHTANIBHBIN 01poc,
(AmIIAB) BBITIOJTHEHHE TPAKTHYECKUX
3aJJaHU, TEeMaTHUECKUE
JIUCKYCCHH
Tema 1.4. He He OTuet no nabopaTopHbIM paboTam
AHuonoaxmueHvle MPEyCMOTPEHO | MPETYCMOTPEHO ®poHTaTBHBIN OIIPOC,
I1AB (AIIAB) BBIIIOJIHEHUE NTPAKTUYECKUX
3aJlaHUM, TEMaTHISCKHE
JUCKYCCHH
Pazoen 2. Cunmes I1AB.
Tema 2.1. Anuonnvie He He Otuer no 1abopaTopHbIM paboTaM
1IAB PEeyCMOTPEHO | PEIyCMOTPEHO OpoHTANBHBIHN onpoc,

BBITIOJIHEHHE TTPAKTHYECKUX
3aJlaHUM, TeMaTHYSCKHE
JIUCKYCCUHU

Tema 2.2. He He Otuer no nmabopaTopHbIM paboTam
Heuonoeennvie [1AB | npeyCMOTPEHO | IPETYCMOTPEHO DpoHTaIBHBIN 0NPOC,




BBITIOJIHCHUC HpaKTI/I‘-IeCKI/IX
3aJlaHuM, TEMaTHISCKHE
JOUCKYCCUU

Tema 2.3. He He OtyeT no 1abopaTopHBIM paboTam
Kamuonnvie 11AB MPEyCMOTPEHO | MPEYCMOTPEHO DpoHTaNBHBIN OIIPOC,
BBITIOJTHEHHUE MTPAKTUUYECKUX
3aJaHNM, TeMaTHYECKIE
JIUCKYCCHH
Tema 2.4. He He OTueTt o nabopaTopHBIM paboTam
Amgpomepnvie [IAB | IpeTyCMOTPEHO | PETYyCMOTPEHO OpoHTANBHBIHN ompoc,

BBITIOJIHEHHE TTPAKTHYECKUX
3aJIaHUM, TEeMaTHISCKHE
JINCKYCCUHU

Paszoen 3. Ilosepxnocmno-akmuenvle geujecmea u nPod1emvl AHATUMUYECKOU XUMUU.
Memoowt onpedenenusn IIAB

Tema 3.1. Honnvie He He Otuer no nabopaTopHbIM paboTam
accoyuamul [IAB MPEyCMOTPEHO | MPETYCMOTPEHO ®poHTaNIBHBIN OIIPOC,
BBINOJIHEHHE MTPAKTUYECKUX
3aJIaHUM, TeMaTHIECKHE
JIMCKYCCHH
Tema 3.2. He He Otuer o 1abopaTopHBIM paboTam
Tpexxomnonenmuvie | IPELYCMOTPEHO | MPELYCMOTPEHO @poHTANIBHBIN 01poc,
coeounenus [1AB BBIITOJIHEHHUE NPAKTHYECKUX
3aJJaHUl, TEeMaTHYECKUE
JIUCKYCCHH
Tema 3.3. He He Otuet no nabopaTopHbIM paboTam
Cospemennvie MPESYyCMOTPEHO | MpenycMOTpeHo | TeMaTHueckue TUCKYCCUU, aHaIN3
Memoobl KOHKPETHBIX CUTYaIHi
onpeoeneHus
CUHMEMUYecKux
1IAB

Pazoen 4. I'uzuenuueckue XapaKkmepucmuku noeepxrnocm

HO-AKMUBHbBIX eeuiecme

He He Otuer o 1abopaTopHBIM paboTam
Tema 4.1. MPEAYCMOTPEHO | MPETYCMOTPEHO @poHTaNBHBIN OIIPOC,
Toxcuunocmo I1AB BBIMIOJTHEHHUE TTPAKTHUYECKUX
3a7JaHNM, TeMaTHIeCKIE
JTIUCKYCCHH
Tema 4.2. Bauanue He He Otuer no 1abopaTopHbIM paboTam
1IAB Ha opeanusm IpeIyCMOTPEHO | peaycMoTpeHo | TemaTtudyeckue NMCKYCCUH, aHATH3
yenoeexa u Ha KOHKPETHBIX CUTYallui
00vexmol
OKpYdHcaroueli cpeovl
Pazoen 5. Cmpoenue muyenn I1AB.
Tema 5.1. He He Otuet o 1abopaTopHbIM paboTam
Hughunvnoe NPEAYCMOTPEHO | MPEAYCMOTPEHO DpoHTaANBHBIN OIIPOC,
cmpoeHue MONeKy BBITIOJTHCHHE TTPAKTHYECKUX
IIAB 3aJaHuM, TeMaTHUeCKUE
JINCKYCCHUU
Tema 5.2. He He OTuet no nabopaTopHbIM paboTam
Kpumuueckas MPEeyCMOTPEHO | MpexycMoTpeHo | Temaruueckue AMCKYCCHU, aHATTU3
KOHYeHmpayus KOHKPETHBIX CUTYyallul

Muueﬂﬂoo6pa306anuﬂ




(KKM)

Tema 6.1. He He Otuer 1o 1abopaTopHBIM paboTaM

Ilogepxnocmuuie HPEAYCMOTPEHO | MPerLyCMOTPEHO ®poHTaNBHBIH O1poCc,

ABNIEHUS U NPUYUHDBL BBITTOJIHEHHUE MTPAKTUIECKUX

UX B03HUKHOBEHUS 3aJlaHui, TeMaTUYEeCKHe
JIMCKYCCHH

Tema 6.2. He He Otuer no nmabopaTopHBIM paboTam

Ilosepxnocmnoe IIPESYCMOTPEHO | MPETyCMOTPEHO @OpoHTANBHBII OTIPOC,

HamsdiceHue BBINOJIHEHHE MTPAKTUYECKUX

3aJaHUM, TEeMaTHIeCKIe

JIMCKYCCHH

Tema 6.3. Memoowl He He Otuer no 1abopaTopHbIM paboTam

uMepeHusl MPESYCMOTPEHO | MpeaycMoTpeHo | TemMaTHueckue TUCKYCCUU, aHAIIN3

NOBEPXHOCMHO20 KOHKPETHBIX CUTYaIHi

HamsaiceHus,

Y4eOHble 3aHATHS [0 JAUCHUIUIMHE MOTYT Tak)Ke MPOBOAWTHCS C TMPUMEHEHUEM
WH()OPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHBIX CETeH MpU OMOCPEOBAaHHOM (HA PACCTOSTHUM)
WHTEPAaKTUBHOM B3aMMOJCHCTBHM OOYYArOIIMXCS W TpernojiaBareisi B pexumax on-line w/mmm
off-line B ¢opmax: BHIEO-JIEKINH, BUACOKOHPEPECHIINH, COOECEIOBaHUS B PEKHUME 4YaTa,
dbopyma, yata B pa3IMUHbIX MECCEH][)KEepPaX, BHITIOTHEHHUS BUPTYaIbHBIX MPAKTHUYECKUX padOT U

Ap.

6.2. UnpopManimoOHHbIE TEXHOJIOTHH

[Ipu peanu3zanuu pa3aTUUHBIX BUJIOB Y4€OHOH 1 BHEYyUeOHOW pabOThl HCHOIb3YIOTCS:

- UCIOJIb30BaHUE BO3MOXKHOCTEH HMHTEpHETa B yueOHOM Mpoliecce (pacchlika 3a/laHui,
NPEJOCTAaBIICHUE BBIOJHEHHBIX padOT, OTBEThI Ha BOIPOCHI, O3HAKOMJICHHE YYaIIUXCS C
OIICHKAMH U T.]I.);

- UCTOJNb30BaHUE OHJIEKTPOHHBIX YYEOHHMKOB W pa3IM4YHBIX CalToOB (Hampumep,
AJIEKTPOHHBIE OUOIMOTEKH, KyPHAJIBI U T.JI.) KaK HCTOYHUKOB HH(YOPMAIIHH;

- HCIIOJIB30BAHUE BO3MOKHOCTEH 2JIEKTPOHHOM ITOYTHI IPENOIaBATENS;

- HCIOJB30BAaHUE CPEACTB NPEACTaBICHUA Yy4uyeOHOM HHpopManuu (dIEKTPOHHBIX
yueOHBIX MMOCOOMN M MPAKTUKYMOB, IPUMEHEHHWE HOBBIX TEXHOJOTMH JUUIsl MPOBEIEHUS OUHBIX
(TpaaUIIMOHHBIX ) JICKITUH U CEMUHAPOB C MCTIOIb30BaHUEM TIPE3EHTAIIUN U T.1.);

- HCIOJBb30BaHHWE BUPTyaJbHOM oOywaromeil cpensl (LMS Moodle «2nekmponnoe
obpazosanuey) UM MHBIX UHPOPMAIIMOHHBIX CHCTEM, CEPBHCOB U MECCEH/)KEPOB.

6.3. IlporpamMHoe ol0ecneuyeHune, COBpeMeHHbIe NMPO(ecCHOHATbHbIE 0a3bl TaHHBIX
U MHGOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI

6.3.1. [IporpammHoe o0ecnieueHune

HanmenoBanue nporpaMMHOro
o0ecrnieueHus Haznasene
Adobe Reader | [Tporpamma ajisi mpocMOTpa 3JIEKTPOHHBIX JJOKYMEHTOB
[Tnardopma TUCTAHITUOHHOTO Bupryansias o6yaio
o0yuerns LMS Moodle Y YHAIOMIAT Cpeid
Mozilla FireFox | bpay3zep

Microsoft Office 2013, | [TakeT oducHBIX TPpOrpamMm

Microsoft Office Project 2013,




Microsoft Office Visio 2013

7-zip | ApXuBaTOp

Microsoft Windows 7 | OniepanimonHasi cuctema
Professional

Kaspersky Endpoint Security | CpeacTBO aHTUBUPYCHOM 3aIIUTHI

Google Chrome | bpaysep

OpenOftice | ITakeT oduCHBIX IporpamMm

Opera | bpaysep

Paint NET | PactpoBslii rpadhuueckuii pegakTop

VLC Player | MeauanpourpsIBaTeib

WinDjView | [Iporpamma i npocMmoTpa daiinos B popmare DJV u
DjVu

6.3.2. CoBpemeHHble mnpo(eccHOHAbLHbIE 0a3bl JAHHBIX W HH(OPMALMOHHBIE
CIPaBOYHbIE CHCTEMBI

1. https:/library.asu.edu.ru/catalog/ (Qnexrponuslii katanor Hayunoit oubnuorexku AI'Y Ha
6a3ze MARK SQL HIIO «1udopm-cuctem»)
2. https://journal.asu.edu.ru/ (QnexkrpoHHbIi Katanor «Hayunsle xypHaast AI'Y»)

7. ®OHJI OHEHOYHBbIX CPEACTB IJIsA IPOBEJEHUA TEKYHEI'O KOHTPOJIA
U IIPOMEKYTOYHOM ATTECTALIMH IO JUCHHUILIUHE

7.1. lacnopT ¢oHIa OLIEHOYHBIX CPEICTB

[Ipu mpoBeneHNM TEKYIIErO KOHTPOJIS U MPOMEKYTOYHOM arTecTaluy 10 JUCLUIUIMHE
«ITAB» mpoBepsietTcst chOpMHUPOBAHHOCTh y O0YYAIOIIMXCS KOMIICTCHITNH, YKa3aHHBIX B pa3zeiie
3 HacTofIIed TporpaMMbl. DTalHOCTh (POPMHUPOBAHUS JAHHBIX KOMIIETEHIIMH B TMpoliecce
OCBOEHHUSI 00pa30BaTENbHOM IPOrpPaMMbI  OIpPENESeTCsl IOCIEI0BAaTEIbHBIM OCBOCHHEM
JUCLMIUIMH W TPOXOXKJICHUEM IIPAKTUK, a B MPOLECCE OCBOCHUS JUCLUUIUIMHBI -
MOCJIEIOBATEIbHBIM JIOCTHKEHUEM PE3yJIbTATOB OCBOCHHS COAEPHKATEIBHO CBSI3AHHBIX MEXKIY
co00if pa3fenoB U TEM.

Tabumna 6. CoorBeTcTBHE H3y4aeMbIX Pa3/iesi0B, TeM IMCHUILIHHBI, Pe3yJbTaTOB
0o0y4eHHUsI 1O AMCUMILJIMHE U OLIEHOYHBIX CPeJCTB

. Kon
KonTpomnupyemslit paznen, rema HaumenoBanue
JUCTIATLTAHBI KOHTPOIMPYEMO OIICHOYHOTO CPEJICTBA
1 KOMIETCHIIUU
Pasznen 1. O0mme ceenenus o [TAB. IIK-1,3 OTtyert 11O
Knaccudukanus ITAB. O6nactu npuMeHeHus 1a00paTOPHBIM
ITAB. paboTtam.
Bomnpocsr mis
cobeceIoBaHUs
3agauun
Pa3pnen 2. Cunres [TAB. IIK-1,3 OTtyert 110
1a00paTOPHBIM
pabortam.
Bomnpocsr mis
cobeceroBaHus
Paznen 3. [loBepXHOCTHO-aKTUBHBIE BEIIECTBA I1K-1,3 Otyer no
U TIpOoOJIeMbl aHATUTUYECKON XUMHUHU. MeTO b n1abopaTopHBIM paboTam
onpenenenus [1AB Bomnpocsr qs



https://journal.asu.edu.ru/
https://library.asu.edu.ru/catalog/

co0eceoBaHus
Paznen 4. 'uruennueckre XapakKTepUCTUKHU IK-1,3 Otuer no
MOBEPXHOCTHO-aKTHBHBIX BEIIECTB. n1abopaTopHBIM paboTam
Toxcuxonorusa ITAB. Bomnpoce! gist
cobeceoBaHus
Tecrl
Paznen 5. Crpoenue munenn [TAB. I1K-1,3 Bormpocs! s
[ToBepxHOCTHBIE sBIIeHUS. [IpUanHbBI co0ece0BaHus
BO3HMKHOBEHUSA. TepMoIMHAMHKA Otyer o
MOBEPXHOCTHBIX siBJIeHUH. [loBepxHOCTHOE 1abopaTopHBIM paboTam
HaTsDkeHue. M3orepmbl. Meroas! 3anaun
onpexaeneHusi. Moromniee aericteue [1AB
Paznen 6. [loBepXHOCTHO-aKTUBHBIE BEIIECTBA IIK-1,3 Bomnpocsr qst
U TIPOOJIEMBI aHATUTUYECKOW XUMHUHU. MeTOo b cobece0BaHus
onpexnenenus [TAB OrtueT 110
n1abopaTopHBIM paboTam
Peittunronas
K.P. Nel

7.2. Onucanne nMoKasarejed 1 KpUTEPHEeB OLCHNBAHUS KOMIICTCHIIHI, O CaHUe
LIKAJ OLleHMBAHUSA

Tabauna 7. Kputepun onieHMBaHus pe3yJIbTATOB 00YYeHUsI B BH/Ie 3HAHUIM

JlemMoHCcTpHUpyeT TiIyOOKHe 3HAaHUS TEOPETHYECKOro Marepuaia, yMEHHe
5 00OCHOBaHHO WM3JIaraTb CBOM MBICIIM MO O0CY)XJaeMbIM  BOIIpOCaM,
«OTJIMYHO» | CIIOCOOHOCTH MOJHO, MPaBUWJIBHO U apTYMEHTUPOBAHHO OTBEYATh Ha BOIPOCHI,
MPUBOJAUTH PUMEPBHI.
4 JleMOHCTpHUpYeT 3HaHHWE TEOPETUYECKOTO MaTepHalia, ero MociefoBaTeIbHOe
«XOpOIIIOY U3JI0)KEHUE, CIIOCOOHOCTh MPHUBOAUTH NPUMEPHI, JOIMYCKAET €AUHUYHBIC
OLIMOKH, HCTIpaBisieMble NOCTIe 3aMeUaHusl PenoaaBaTess.
3 JleMOHCTpHpYET  HEMOJHOE, (parMeHTapHOE 3HAHHE TEOPETUYECKOTO
«YJIOBICTBOD MaTepuana, TpeOyrollue HaBOISIIUX BOMPOCOB IMpernojaBaTesis, IOIMyCKaeT
NTenbHOy | CYLIECTBOBAHHE OmMOKA B €ro H3JIOKEHHUH, 3aTPyIHSCTCS B TNPHUBEICHUH
IpUMEpOB U HOPMYITHPOBKE BHIBOJIOB.
2 JleMOHCTpUpYET CyllIeCTBEHHBIE TMpo0enbl B 3HAHUU TEOPETHUECKOTO
«HEYAOBIIETB | MaTepualia, He CIIOCOOCH ero M3J0XKUTh U OTBETUTh Ha HABOSIINE BOIMPOCHI
OpUTEJIBHO» | MPEenoaBaTelis, He MOYKET PUBECTU IPUMEPBI.

Tab6amua 8. IloxkazaTesin olleHUBAHNS Pe3yJIbTATOB 00y4eHHUs] B BU/le YMEHUI 1 BJIaJeHU I

5
«OTIINYHO»

JleMoHCTpUpYyeT cIOCOOHOCTh NPUMEHSATh 3HAHHE TEOPETHUYECKOT0 MaTepuasa
OpU  BBINOJHEHUM 33JaHUM, IOCJIEJOBAaTEIIbHO M TMPABUIIBHO BBIOJIHSET
3a/laHus, yMeeT 00OCHOBAHHO M3JIaraThb CBOM MBICIIU U JI€JaThb HEOOXOAUMBbIE
BBIBOJIbI.

4
«XOpOouIo»

JleMoHCTpUpYyeT cIOCOOHOCTh MPUMEHSATH 3HAHHE TEOPETHYECKOTO MaTepHaa
Opy  BBHIMOJHEHUHM 33JaHUM, TOCJIEJOBATEIIbHO M TNPABWIIBHO BBIOJIHSET
3a/laHus, yMeeT 00OCHOBAHHO M3JIaraTh CBOM MBICIIU U JIeJaThb HEOOXOAUMBbIE
BBIBOIbI, JIOIYCKaeT €IUHUYHBIC OLIMOKH, UCIpaBiIIEMbIEe IMOCIE 3aMeyaHHs
IpernoiaBaressl.

3
«YIOBJIETBOP

JleMOHCTpHpYET OTIeNbHbIE, HECUCTEMAaTH3UPOBAHHbBIE HABBIKH, HE CIIOCOOCH
IPUMEHUTh 3HAHHWE TEOPETUYECKOrO MAaTepuajla IIPU BBIIIOJIHEHUU 3HAHUM,




UCTIBITHIBACT 3aTPYJHCHHSI U JOMYCKAeT OMIMOKHU TPU BBIMOJHCHUU 3a/IaHUH,
UTETHHO» | BBHINIONHSET 3aJaHhe TpU TMOJCKa3Ke MPEroAaBarelis, 3aTpyIdHseTcs B
(GhOpMYIUPOBKE BHIBOJIOB.

2 He criocoOGeH mpaBuIbHO BBIMTOJIHUTH 3aJaHUE.
«HEYJIOBJICTB
OPUTEIILHOY

Kpurepun oueHKu TeCTOBBIX 3aIaHUI:

1. oueHkKa «OTJIMYHO» BBICTABISIETCA CTYIEHTY, €ciau JaHo He MeHee 90% mpaBUIIbHBIX
otBeToB (uHTepBat oT 90 1o 100%);

2. OIEHKa «XOpoIIo» eciid JaHo He MeHee 70% MpaBMWIbHBIX OTBETOB (MHTEpBai oT 70 1o
89%);

3. OIICHKAa «YJIOBJIETBOPHUTEIbHO» €clii JaHo He MeHee S50% TpaBWIBHBIX OTBETOB
(uarepBan ot 50 1o 69%);

4. OlIEHKA «HEYIOBJIECTBOPUTEIILHOY, €clid JaHO MeHee 50% MpaBUIIbHBIX OTBETOB.

Kputepuu oneHkH i NPAKTHYECKHUX PadoT
1. onenka «oTan4H0» (90-100 6aJ1/I0B) BHICTABIACTCS CTYJICHTY, €CIIH TIOJHOCTHIO BBIMIOJTHEHBI
obmue TpeOOBaHUS K BBINOJHEHHIO, O(OPMIICHHIO W OTYETYy IO JabOpaTOpHBIM paboTam, a
UMEHHO:
® OTYET 1O pabOTe MPEICTABICH HE MO3/IHEE IBYX HE/IENb MMOCIE BHITIOTHEHUS 1/ UM BOBPEMSI
MIPUKPEIIJICH Ha MIPOBEPKY B 3JIEKTPOHHO-00pa3oBaTeIbHOM pecypce moodle.asu.edu.ru (1o
YKa3aHWI0 Npenoaapares!);
® akKypaTHO (unutaemo) odopmieHa padoTa (11eab, 000pyAO0BaHUE, PEAKTHBBI, X0/ PabOTHI,
TabMUIBl C pe3yiabTaTaMH, TpaduKd, pacyeThl, YPaBHEHUS pEaKUWH WIH CXEMBI,
cTaTucTU4ecKkas 00paboTKa JaHHBIX, BEIBOJIBI)
® 00513aTENTHHO MPOJIEMOHCTPUPOBATH B pabOTe MCIONB3YeMbIH MaTeMaTHYECKUI ammapar 1o
TEeMe BBITIOTHSIEMOU paboThl (0003HaYeHUs, (DOPMYJIbI, YpPaBHEHHUS PEAKIIMA, CXEMBI | T.I1.).
® Ha MIJUIUMETPOBON Oymare M300pa)keHbI TpapuuecKd 3aBUCUMOCTH, TOJTYYEHHBIE B XOJI€
BBITIOJTHEHHSI SKCIIEPUMEHTA (BCE BBIMOJHIETCS TOJIBKO MPOCTHIM Kapanpamom!). I'padux
U KaXI0i cucteMbl oopMiIsieTcss Ha OTHIENBbHOM JucTe, MacmTaba A4 (umm %2 nucta
MacmTaba A4, 6ojee MENKHUE PUCYHKH HE JOMYyCKaroTcs!) ¢ MOapOOHOM MOIPUCYHOUHOM
noanuceto (Puc.1 ...... ). Ecim nns cucreMbl NpUBOJSATCS JIaHHBIE IPHU HECKOJIBKHX
TEeMIepaTypax, OHM HAHOCSATCS Bce Ha oauH rpaduk. B moapucyHouyHoi mnoamucu
YKa3bIBAIOTCS, YCJIOBUS TMOJNyYeHHWS JAaHHBIX (UIMHA BOJIHBI, pa3Mep KIOBET, KaKOM
TEMIIEpaType COOTBETCTBYIOT HAaHECEHHBbIC JIMHWHW, KOHIEHTpALUs aHaJu3uPyeMBbIX
pacTBOpoB M T.I.). KOMIBIOTEpHBIN BapHaHT MpeICTaBICHUs TPapUKOB HE JIOMyCKaeTcs!
[Tpu pabote ¢ rpaduKoM i ONpeaesIeHNs KaKuX-TH00 BEIHUNH, JOMYCKAeTCs MOCTPOSHHUE
Ha rpaduKe MOTOTHUTEIBHBIX JIMHUH, OJHAKO PACUYETHI, CBSI3aHHBIC C dTUMHU TpaduKamu,
clenyeT MoMeniath B TEKCTe paldOThl, a HE Ha KOOPAMHATHOM IJIOCKOCTH rpaduka wiu
pucyHKa. B moamucu mox pucyHKOM JOJDKEH CTOSTh HOMEp PUCYHKa, Ha3BaHWE rpaduka u
pacmdpoBka Mo HoMepaM JUHHM Ha rpaduke. XKematenbHO, YTOOBI HAa OJHOM JIUCTE
pacrionarasicst OIMH PUCYHOK;
® OIIMOKU W HEJ0YEThl B pacueTax OTCYTCTBYIOT, PUBEICHBI Pa3MEPHOCTH BCEX BEIUYUH B
cucteMe equnni CU;
® CTYJCHTOM TMPaBHJIBHO TPOBEACH AaHAIW3 M OICHKAa TOJYYEHHBIX pe3yJbTaToB,
NpeCcTaBlIeHa  CTaTUCTHYeCcKass  oOpaboTKa  MOJNyYeHHBIX  PE3yJibTaToOB,  JaHO
apryMEeHTHPOBaHHOE 0OOCHOBaHUE HAWJIEHHOMY MPOIIEHTY OIIUOKH B paboTe;
® CTY/ICHT TpPaBWIBHO W apryMEHTHPOBAHO OTBETHJI NMUCHBMEHHO Ha BCE BOIPOCHI IOCIIE
nabopatopHoii paboThl, a Takke OE30IIMO0YHO BBITIOJHEH KOMIUIEKT 3ajad MO0 TeMe
nmabopaTopHOM pabOTHI (MIPU HAITHYUH).




2. oueHka «xopomoy» (70-89 6an10B) BhICTABISETCS CTYJACHTY, €CIU MOJHOCTHIO BBITOJHEHBI
oOmirie TpeOoBaHMS K BBINOJHEHHIO, O(DOPMIIEHUIO M OTYETY MO JIaOOpaTOpHBIM paboTam, CM.
nyHkT 1. Ho B paboTe nMeroTcst He CyIeCTBEHHBIE 3aMEUaHUs:

HE TOJHOE OQOpPMIICHHE, TPEACTAaBICH HE TOJIHOCTHI0O MaTeMAaTHYeCKHH ammapar,
MPOIMYIIEHBI Pa3MEPHOCTH BEJTUYMH;

€CThb He KPUTHUYECKUE 3aMEUYaHusI K OOPMIICHHIO U TPAKTOBKE Ipa)uKOB;

CTYIGHT TPAaBWJIBHO M apryMEHTHpPOBAHO OTBETHJ NHCbMEHHO Ha Oosiee 80-% Bcex
BOIIPOCOB TIOCIIE JTAOOpaTOpHOH paboThl, a Takke He MeHee §0-% MpaBUILHO PEIICHHBIX
3aj1a4 M0 TeMe JIabopaTopHON paboThI (TIPU HATTMYUH).

3. OLIEHKa «YyAOBJETBOPUTEIbHO» (60-69 0ansoB) BHICTaBIsETCA CTYACHTY, €CIU HE
MOJTHOCTHIO BBITIOJIHEHBI 00IIMe TpeOOBaHUS K BBHITIOJIHCHHWIO, OGOPMIICHHIO W OTYETy IO
n1abopaTopHBIM paboTaM, CM. MyHKT 1, a IMEHHO:

OTYeT Mo paboTe MPEACTaBICH HE BOBpeMs (TO3HEE JABYX HEEb MOCIC BBHITOJTHCHHS)
W/ WM HE BOBpEMs MPUKPEIUICH Ha MPOBEPKY B DIIEKTPOHHO-00pa30BaTEIHLHOM pecypce
moodle.asu.edu.ru (o ykazanuio npemnojgaparess!);

HeOpexHoe odopmiieHue, B paboTe YacTUYHO MPECTABICH MAaTeMAaTUYECKUU ammapar,
MPONYILIEHBI PA3MEPHOCTH BEJIUYMH;

€CTh KpUTHYECKHUE 3aMeUaHus K 0)OPMIICHHIO B TPAKTOBKE TPaUKOB;

CTYJICHTOM WJIM HE JaH, JMOO OImMWOOYHO TPOBEJCH aHAIW3 W OICHKA IOJTYYEHHBIX
pe3yNbTaTOB, HE MpPOBEJEHA CTATUCTUYECKas oO0paboTKa MOMYYEHHBIX JAaHHBIX, HET
paST)SICHeHI/II\/’I 10 pacCUuTaHHOMY IMPOLCHTY OILIIMOKH 10 IMMOJIYYCHHBIM
AKCMEPUMEHTAIIbHBIM JaHHBIM.

CTyneHT npaBWJIBHO M apryMEHTHPOBAHO OTBETWUJ MHCbMEHHO Ha Oosee 70-% Bcex
BOIIPOCOB TOCTIe 1ab0paTOpHO paboThI, a Takxke He MeHee 70-% MpaBUIIBHO PEIIeHHBIX
3a/1a4 1o TeMe J1JabopaTOpHOH pabOTHI (MPU HATHYNH).

4. oleHKa «HeyA0BJeTBOPUTEILHOY (50-59 6a/110B) BRICTABIISIETCS CTYJICHTY €CIIN:

OTYeT Mo padoTe MpeCTaBICH HE BOBpeMs (II03/IHEE JBYX HEAENb IOCIIE BBITOJTHEHUS)
W/ WIW HE BOBpPEMs WM BOOOIIE HE TMPUKPEIUIEH Ha TMPOBEPKY B AICKTPOHHO-
oOpazoBaTenbHOM pecypce moodle.asu.edu.ru (mo yka3zaHuio mpenojaapartess!) 6e3
YBaKUTEIFHOW IPUYHHEI,

HeOpexxHoe odopmiieHHe, B paboTe He TMpeACTaBIeH MaTeMaTHUeCKuil ammapar,
MIPOMYIICHBI PA3MEPHOCTH BEJTUYNH;

UMEIOTCA TpyOble OIMOKM B OOPMIICHHMHM U TPAKTOBKE I'paMKOB, B pacuerax U (MIN)
YPaBHEHUSX PEAKIINI;

CTYZICHTOM He IPEJCTABJICH aHAJIN3 U OILEHKA MOJyYCHHBIX Pe3yJbTaTOB, HE MPOBEACHA
cratucTudeckass 00paboTKa MONYYEeHHBIX JaHHBIX, HET PA3bICHEHHUN 110 PACCUUTAHHOMY
MPOILIEHTY OIIMOKH I10 MOJyYEHHBIM SKCIIEPUMEHTAIBHBIM JITaHHBIM.

CTYJIEHT HE OTBETWJI NpaBWIbHO MUChMEHHO Ha MeHee 50-% Bcex BOMNPOCOB IOCIE
nabopaTopHOil paldOThI, a TakKe HE BBINOJHWI NPaBWIbHO XoTs Obl 1 3amauy wu3
KOMIUIEKca 3a/1a4 1ocje 1abopaTopHoil paboThl (IIpH HAJTUYUN).

S. olleHKa «HEYJIOBJIETBOPUTEIBHO», €CIM CTYJEHT HE MOXXET IPAaBWIBHO OTBETHTHh Ha
MOCTaBJIEHHbIE BOIPOCHI, HE CIIOCOOEH MPOBECTHM aHaJIM3 U JaTh OLEHKY IOJyYEHHbIM
pe3yJsipTaTam.

7.3. KoHTpoO/IbHBIE 3aJaHUS WJIN HHbIe MATEPUAJIbI, HEO0OX0AUMBbIE [IJI OLlEHKHU

3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA AeATeJbHOCTH

Pazoen 1. «Oougue ceéedenus o I1IAB. Knaccupukayus I1ABy»
Ooénacmu npumenenusn INAB»

1. Bonpocwt 015 00cyscoenus.



1. Kakue kiaccsl BEIIECTB OTHOCAT K IMOBEPXHOCTHO-AKTUBHBIM BellleCTBaM U nouemy? Kakue
BEIECTBA Ha3bIBAIOTCS MOBEpXHOCTHO-akTUBHBIMU (ITAB)? IlpuBenute npumepsl.

2. Kakoe crpoenue umerot [TAB?

3. Kak noapazaenstorcs [IAB B 3aBUCUMOCTH OT COCTOSTHUS?

4. Ionsarue ruapodunbHO-TUNOpUILHOrO Oananca. Kak ompenensercs, Ui 4ero 3TO MOHSATHE
BBEJIEHO?

5. Onpenenenne NOBEPXHOCTHOM aKTUBHOCTH A1 pa3HbIx rpymnm ITAB.

6. B uyeM 3akimrouaercs moronree gericrtaue [TAB?

7. Knaccudukanus [TAB. IlpuBeaure npumepsi.

8.YemM omnpenenstorcs obnactu npumeHenus [1AB?

9. Ilepeuncnure ocHOBHBIE oOnacTu npuMmeneHus [1AB.

2. Jlabopamopnas padboma Ne 1 «H3yuenue o0pazoeanusn 08yXKOMNOHEHMHBIX COCOUHEHUI —
UOHHBIX ACCOUUAMOB MeNHCOY UHOUKAMOPOM MemuU106bim opanxcesvim u KIIABy.

Ipunyun memooa. V3ydaercs oOpa3zoBaHHE€ MOHHOTO accoldaTa MEXIy HWHIUKATOPOM
MeTHIIOBBIM opaHxeBbIM U KITAB, skcTparupyromierocst XJiopoopMoM U3 BOJHBIX PaCTBOPOB.
W3mepseMble KOHIEHTpamuu Haxonarcs B mpexenax ot 0,01 go 0,25 mr/m’. Bes kakux-mu6o
M3MEHEHUH MEeTOJIMKa IMpUroaHa Juia onpeaeneHus moobix KITAB B Bo3ayxe, Bojie U BBITSKKAX
U3 MOYB.

Llenv pabomwei: HaWTH KOA(PQPHUIMEHTHl YpaBHEHHUS, OMMCBHIBAIOIIECTO pacrpeesieHue
KITIAB mpu 25 °C B cucreme «Bojga — xjopodopm». PaccumtaTh KOIMMUYECTBO BeIIeCTBa g,
OCTaBIIIEECS B UCXOAHOM PacTBOPE MOCIE 71 SKCTPAKLIMH.

Annapamypa u peaxmugvi. DOTOIIEKTPOKOJIOPUMETP JIFOOOH CHCTEMBI C MOTJIONICHUEM
ceeta oT 440 no 490 HM u kroBeTol ¢ TonmuHON ciost 1-2 cm. Ilocyna cTeknsiHHas MepHas,
FOCT 1770-20292-74. MeTwIOBBI OpamXkeBbll, MHAMKaTOp, 10° M BOZHBIN pacTBOp.
Xnopodopm, dapmakomnerinsiid. Lurpat Hatpus, 0,1 M pactBop. (PactBopsitor B Boge 21,04
TuMOHHOM KucaoTsl 1 200 cM® 1 M pacTBOpa rHAPOKCHIA HATPUS B MEPHOI KOJI0€ €MKOCTBIO |
aM?).

Bygepnwiii pacmeop. Cmemmsarot 48 cm® 0,1 M pacteopa nurpara Hatpus u 51,6 cm® 0,1
M pacTBOpa XJIOpOBOAOPOAHON KHUCIOTHI.

Hcxoonwviii cmanoapmmuwiii pacmeop KITAB, conepxammii 10° M 0CHOBHOTO BEIECTBa B
BOJI€, TOTOBSIT BECOBBIM CIIOCOOOM.

Pabouuti cmanoapmuwiii pacmeop KIIAB, conepxammii 10 M, ToToBAT pa306aBieHueM
CTaHJIapTHOT'O PacTBOPA.

BoinosiHeHue 3KcNIEpUMEHTA

I'paoyuposounsiii epaguk. JIis TPUTOTOBJICHHS IIKAJIBI CTaHIAPTOB B & MPOOHMPOK
emkocteio 10 em® BHocar 0, 0,05, 0,1, 0,2, 0,4, 0,6, 0,8, 1,0 cMm’ paGouero CraHZapTHOrO
pacteopa KIIAB, 2,0, 1,95, 1,9, 1,8, 1,6, 1,4, 1,2, u 1,0 cM’ QMCTHILIMPOBAHHOM BOIBI, 110 1 cM
10° M pacTBOpa METHIOBOIO OpaHKeBOro M OydepHblii pactBop mo 2 cm’. H3mepsror
ONTUYECKHUE TUIOTHOCTU BOTHEIX pacTBOpoB (A%, A% ... A%). U3 Bcex mpoOHPOK DKCTParupyroT
XJI0poGOpMOM OAMH pa3 mopiusaMud 10 4 cMm® uWoHHBIA accomuar KIIAB ¢ MeTHIOBBIM
OpaHXeBbIM. PacTBOopaM JalOT OTCTOSITHCSA. DKCTPAKTHI OTIEISIOT W H3MEPSIOT ONTUYECKHE
IUIOTHOCTH 3KCTpakToB (A’;, A, ... A’s) m Bomsbix cuctem mnpu 440 (490) HM B KroBeTe
TOMmMUHON | WM 2 CM OTHOCHUTEIHHO HYJIEBOTO pacTBOpa WU BOABI (A, A, ... Ag). s
00pabOTKH pe3ysIbTaTOB MOBTOPSIOT paboTy.

O0paboTka pe3yJbTaTOB
3axkon pacnpedenenusn: ecii B CHCTEMYy M3 JBYX HE CMEIIMBAIOIINXCS >KUAKOCTEH
BBECTH Kakoe-JIMOO BEIIECTBO, CHOCOOHOE pAaCTBOPATHCS Kak B OJHOM, TaK M B JIPyrom
pacTBOpHTENe, TO MOCIE B30ANTHIBAHMS OHO PACIPENENIUTCS OINpPECICHHBIM 00pa3oM MEXay



CIIOSIMM JAaHHBIX XuAkocTed. COOTHOIIEHHE PABHOBECHBIX KOHLEHTPALUN paclpeaeasieMoro
BEIIECTBA B JBYX >KUJIKOCTSIX MPHU MOCTOSSHHOW TemIepaType SIBISIeTCS MOCTOSTHHOW BETMUMHOM
U HE 3aBHCUT OT aOCOJIOTHBIX M OTHOCHUTENIBHBIX KOJMYECTB KaKJOr0 M3 PACTBOPUTENCH U
pacnpezienieMoro BeliecTBa.

C/"/ C; = Ky — 3axoun pacnpeoenenus 6 oouem suoe, (1)
rae C; — paBHOBECHass KOHIEHTpalUsl paclpelesstoierocs: BemecTsa B nepBoit daze, C, -
paBHOBECHAasi KOHIIEHTPAIUS pacIipeIeIIoNIerocs BelecTBa BoO BTopoit dase, n = M/ M;; M, —
CpPEeIHMI MOJICKYJISIPHBIM BEC pacTpeesIFoNIerocs BemecTBa B nepBod ¢asze, M, — cpenHuit
MOJICKYJISIPHBI BeC pacrpeessiolerocsi BelecTBa BO BTOpoM ¢asze, n BBOAMUTCH, T. K. B
HEKOTOPBIX CHUCTEMaX pacHpelensiolleecs BEIIeCTBO BCJIEACTBUE JUCCOLMALUU WU
accollMalliy €ro MOJIEKYJ 00JalaeT HEOJMHAKOBOH CpeiHed BEIMYMHOM YacTHIl B pa3HBIX
PacTBOPUTEIISX.

[IponorapudmupoBas BelpakeHue 1, Momyqum:

nlgC,—1gC,=IgK; wmm lgC> = nlgC, - IgKy 2)

VYpaBHeHHe 2 — 3TO ypaBHEHME MpPSIMOMW, TJ€ TAHICHC yIJla HAKJIOHA MPSAMOM K OCH
abcuucc paBeH 71, a OTPE30K, OTCEKaeMblil MPsAMOIl 10 ocu opAUHAT paBeH [gK).

3aKOH pacHpeneseHus] MCIOIb3yeTcs Ul KOJIMYECTBEHHOW XapaKTEpUCTHKH Ipolecca
AKCTParupoBaHUsl BEUIECTB M3 PACTBOPOB. 3Has KOX(PQHUIMEHTHl YpPAaBHEHUS, OIMCHIBAIOIIETO
pacnipenenenue (n U Kj), MOXHO pacCuuTaTh KOJMUYECTBO BEIIECTBA g, OCTaBILIEECS B HCXOAHOM
pacTBOpe MOCe 7 SKCTPAKIIUMI:

g = g()(KV]/KV] + Vg n’, (3)
e gy — MEPBOHAYANLHOE COIEPIKAHME DKCTPATMPYEMOTO BEWIECTBA B V; cM® pacTBopa, T; Vs —
00bEM PacTBOPUTENIS, KOTOPBIM IIPOU3BOIAMIOCH DKCTPArHPOBAHKE, CM”.

Jlns HaxoxaeHus kod(hPpUIMEeHTOB ypaBHEHUs, ONUCHIBaoIIero pacnpezaenenue (n u Ky),
HE00XO0IMMO TMOCTPOUTH 3aBHCUMOCTH 1gA| — IgAA; (puc. 1), ucronb3yst BMECTO KOHIICHTpaLuit
3HAYEHUs] ONITUYECKUX IIOTHOCTEH pacTBOPOB, T.K. U3MEHEHHE ONTHUYECKON IMIOTHOCTU MPSMO
IIPONOPLMOHAIILHO U3MEHEHNIO KOHLIEHTPALINH.

lg &
A

>

1gAA

Puc. 1. I'paduk 11t HaxokaeHHS KOIPPHUIIMEHTOB ypaBHEHUS,
onuckIBaromiero pacnpeneneuue (n u Ky)

JIiist TOCTPOEHHsT HEOOXOAUMO paccumTath: AA;...AAs = A’ — A, PU3HYECKHUI CMBICIT
BEeIMYMHBI AA — OTHOCUTEIbHas IUJIOTHOCTb, COOTBETCTBYomas kosnudectsy KIIAB B
OKCTpaKTE; paccuuTath IgA;... IgAs, a Taroke 1gAA,... 1gAAs.

OnpenenuB rpapuuecku Ko3QpPUINEHTH! ypaBHEHHUsI, ONUCHIBAIOLIETO pacnpeeneHue (n
u Kj), Heo6XoaMMO paccUMTaTh KOJIMYECTBO BEILECTBA g, OCTABIIEECS B MCXOJHOM pacTBOpE
nocne »n skeTpakiuii (3).

Jns  moctpoenust TpaayupoBouHoro rpaduka gans  onpeaeneHus IIAB  crposr
3aBUCHMOCTH ONTHYECKUX TIOTHOCTei skcTpaktos (A'), A'; ... A’s) ot konnenTpanuu ITAB (puc.
2)



3
C, Monbs/am
Puc. 2. 3aBUCHMOCTb ONTHYECKUX IUIOTHOCTEN 3KCTPAKTOB OT KoHUEeHTpauuu [IAB

Otyer mo padoTte BKIIOUACT B ce0s Ha3BaHHE pabOTHI, OCHOBHYIO HMJIEIO ATOM paboTHI,
Marepuasl, 000pyIOBaHNE U METOJUKY BBINOIHEHHMS. [lomydeHHbIe pe3ynbTaThl IPEICTABISIOT
B Buie Tabiui u rpadukoB. B koHIe oTueTa nenaeTcs 3aKkiIodYeHue.

3. Komnnexm 3adau (3ad0anuii) 011 NPAKMUYECKUX 3AHAMUIL NO  OUCUUNIUHE
«Ilosepxnocmno-axkmueHnsle seuyecmea)

Memoouueckue pekomenoauuu K peuienuio munogslx 3a0au
IIpumepsl pelieHns1 TUNOBBIX 3a/1a4

1. 3aBUCHMOCTbh MOBEPXHOCTHOTO HATSDKEHUS BOJHBIX PAaCTBOPOB aMHIIOBOTO CIHUPTa
(CsH;;OH) ot xonuentpamuu mpu 25° C BeIpaKaeTcsl CIIEYIOIHM 00pa3oM:

Konyenmpayus, kmoav/m’ Tlosepxnocmuoe namsoicenue, 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

Onpenenuth rpadUyecKud MOBEPXHOCTHBIA M30BITOK aMHIIOBOTO CIUPTa U3 PacTBOpa C
xonnenrpanueit 0,030 Kmoms/M’.

Pewenue. TloctpouM rpaduk, oTpaxkaromuid 3aBucuMocts O ot ¢ (puc. 1). IlpoBenem
KacaTeNIbHyI0 K KpHBOH B Touke, uMeromeil opaunary 0,030 kvons/M’. TaHTeHC yIyia HaKJIOHa

o
KacaTCJIbHOHU K OCHU a6CI_II/ICC PaBCH d— . N3 l"pa(bI/IKa HaxoauM:
C

-3
do _ 3710
dc 0,095
(Muoxutens 107 B uncnmuTene BBOAUTCSA B CBA3U C TEM, YTO IMOBEPXHOCTHOE HATSIKEHHE

B Tabmuue u Ha puc. 1 BelpaxkeHo B MH/m). Ilo ypaBHeHuio uszotepmsbl ancopOuun I'm60ca
HAXOJIUM TIOBEPXHOCTHBIN M30BITOK:

0,030
8,31 10° 298

=-0,39 H - m*/xmob.

(-0,39) =4,72 107 kmoms/v>.




30 : : s

0 0,05 010 G KMonb/m®

do
Puc. 1. I'paduuecknii pacuer e JUTSI IOBEPXHOCTHOTO M30BITKA aMUJIOBOTO CIIHPTA.
c

2. Onpenenuth TOBEPXHOCTHBIM H30BITOK (kMoab/M®) mnpu 10°C s pactBopa,
comepkamero 50 mr/mv’ menapronoBoi kucnotsl CsH;;COOH, TOBEPXHOCTHOE HATSKEHHE
uccienayemoro pactsopa 57,0-107 u/m.

Pewenue. 1o npuinoxeHno HaX0AUM MOBEpXHOCTHOE HaTskeHue Bobl 6(H,O) npu 10
°C : 6(H,0) =74,22-10 ~ u/m.

OnpenensieM KOHIEHTPALMIO KUCIOTHI B pacTBOpE
C,=0,05/158 = 3,210 ~* kmonb/M *;

C 1= 0
VYpaBHenue uzorepmbl afcopbuuu ['mb0ca ansa moctaTouyHo pa30aBIEHHBIX PACTBOPOB
C do
nmeer Bux: [ =- —
RT dc
dG Ao _ 0, - 0
IUTS IPUOMKEHHBIX PACUETOB —— MOXKHO 3aME@HUTh HA: —— — ——
dc Ac G~ G
C O, - O
— 2 2 1
torma I =- : ,
RT ¢, - ¢

rzae [’ — Beln4ynHa aacopoumy;

¢ — KOHIEHTPALKs BEIECTBA, KMOJIb/M’;
R — razoBas nocrostHHas, Jx/kmois - K;
T — remnepatypa, K;

do
I — W3MEHEHHUE IMOBEPXHOCTHOTO HATSHKEHHSI pacTBOpa C KOHIIGHTPAIMEW PAacTBOPEHHOTO
C

BELIECTBa IPU HEU3MEHHON NoBepxHOCTH, H/M.
O, — IOBEPXHOCTHOE HATsKEHHE pacTBopa, H/M;
O| — IOBEPXHOCTHOE HATSHKEHHUE YUCTOro pactBopures, H/m.

do
N3 nonyueHHOTO ypaBHEHMs CIEIYyeT, 4TO GCJII/Id7> 0, o I'< 0 (oTpunarenpHas
C

O
azcopO1us), a npu di <0, I"> 0 (monoxutenpHas aacopOIus).
c

HpI/I HOHO)KI/ITCJILHOP’I a,Z[COp6LII/II/I KOHHeHTpaLII/IH paCTBOpeHHOFO BCIIECCTBA 60J‘ILI_Ile B
MMOBEPXHOCTHOM CJIOE, YeM B TITyOHHE (a3bl, a 0, < O,
HaXOI[I/IM HOBerHOCTHBIﬁ I/I36BITOKZ
3,210 57,0 -107° - 74,22 -10°°
8,314 -10° -283 3,210

=7,318 10" kmonb/M2,



Tak Kak [ > 0, TO a;[cop6u1/151 IMOJIOKHUTCIIbHA.

3. Haiinure mNOBEpXHOCTHYIO AKTHMBHOCTh BaJI€PUAHOBOM KHUCIOTHl HA TpaHULE €€
BOAHOrO pactBopa ¢ BozayxoM mpu C = 0,01 Mons/nm’. 3HaueHMS KOHCTAHT ypaBHEHHS
IIumxosckoro: a=17,7; b=19,72.

Pewenue. Ypasaenune [IIMIIKOBCKOTO NMEET CAEAYIOMMMA BUA:

=R =
[Tocne nuddepenmpoBanms MOTyYUM ypaBHEHUE:
—(do/dC)=ab /(1 + b-c);

Hcnonb3ys nojiy4eHHOE ypaBHEHUE, PACCUNTAEM ITOBEPXHOCTHYIO aKTUBHOCTh

BAJICPUAHOBOM KHCJIOTHI:

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

4. Bplunciure MOBEPXHOCTHOE HaTsbKeHUE Toiyona mpu 50°C, ecnu mpu MeEAIEHHOM
BBIITYCKaHWH €r0 U3 CTaJlarMoMeTpa Macca 38 kanenb cocraBwia 1,486 r. I[lpu BellTyckaHuu n3
TOT0 € CTaJJarMOMETpPa BOJIbI IIPU TOH e TeMIepaType Macca 25 Kareib €€ 0Ka3ajlach paBHOU
2,657 1. [loBepxHOCTHOE HaTsxeHUe Boabl pu 50 °C paBro 76,91-107° H/m.

Pewenue. Hns OIpeIeIeHUs IIOBEPXHOCTHOT'O HaTSDKEHUS TOJIyOJ1a

CTAJIAarMOMETPUICCKHUM METOJ0OM BOCITIOJIB3YEMCH CbOpMy.HOﬁ:
. : . o bl |
il _| =l _|

rae o (tonyona) u o (H>O) — MOBEpXHOCTHOE HATSKEHHE TOMyosa U Bonbl, H/M; m(Tomnyona) u
m (H>0) — Macchl Karesb TOJIy0Jia U BOJBI, T WJIH KT
n(tonyona)u n(H,O) — 4uClO Kanemnb TOMyoJa U BOIbIL.

[ToacTaBuB ynCIOBBIC 3HAUCHHUSI, TIOTYUHM:

irh i - o :_._.—..': "l H/M

3agaun

1. IlpoBepwte, BbINONHSETCS au mnpaBwio Jokno — TpaybGe mns pa30aBiIeHHBIX
pPacTBOPOB  HACBILIEHHBIX OPraHUYECKHX KHUCJIOT, IIOBEPXHOCTHOE HATSKEHHE KOTOPBIX
IIPUBOJIUTCS B cienyromeil Tabaulie:

Ilogepxnocmmuo- | Kanponosas Onanmoesas Kanpunosas Kanpunosas
akmusHoe Kucioma Kucioma Kucioma Kucioma
eewecneo CHg(CH2)4COOH CH3(CH2)5COOH CH3(CH2)5COOH CHg(CHz)gCOOH

Konuentpangs, 1 1 0,073 0,0087

MOJIb/M

Holfaefﬂ’ifggoe 71,20 67,00 70,4 70,5

pactBopa, MH/v (20 °C) (20 °C) (25 °C) (25 °C)

[ToBepXHOCTHOE HaTsKeHHe YucTol Boasl (MH/M?): 72,75 npu 20 °C u 71,96 mpu 25 °C.

2. Bbluncianure nMoBepXHOCTHBIM M30BITOK MAacCISIHOM KHCIIOTHI Ha MOBEPXHOCTH pasjena
BOJHBIN pacTBOp-Bo3ayX 1pu 293 K u kouuentparuu 0,104 KMOJIB/M®, UCTIONB3Ys CIIELYIONINE
JIaHHBIE:



¢, KMOJIb/M’ 0,00 0,021 0,05 0,104 0,216 0,489

0°'10°, H/m 74,01 69,51 64,3 59,85 51,09 44,00
3. IIpy KaKoM KOHLIEHTPALMU TIOBEPXHOCTHOE HATSKEHUE PACTBOPA BAJIEPUAHOBOM KUCIIOTHI
Oymer paBHo 52,1 wm/Dk/mM’, eciu npu Temmeparype 273 K koadduimenTtsl ypaBHEeHHs
[Inmxkosckoro A, = 4-10° mons/M?, K = 56,9 nv’/mons? T10BEpXHOCTHOE HATSHKEHUE BOIBI Op =
75,59 mJlx/M>.

4%, PactBop nanemutuHOBOM Kucnothl CisH»O, B Gensone coumepxur 4,24 r/nm’
kucnotsl. Ilocne HaHeceHuss pacTBOpa Ha IOBEPXHOCTb BOJBI O€H30J1 HcHapsercs, u
NAJIBMUTHHOBAsE KUCJIOTa OOpa3yeT MOHOMOJIEKYJISIpHYHO IieHKy. Kakoil o0bem pacTBOpa
KHUCIIOTHI TpeOyeTcs, YTOObI MOKPBHITh MOHOMOJIEKYJIAPHBIM CJI0EM TOBEPXHOCTH S = 500 cm’.
[110maap MOJIeKy bl MaTbMUTHHOBOM KHCIIOTBI B MOHOCIIOE Syor = 21 A.

5. Omnpenenure noBepxHOCTHBIM u30bITOK npu 10 °C ans pacTBopa meaaproHOBOM
KUCIIOTHI MOJspHO# Kouuenrpauuu 0,000316 MoOJb/mM°, €Clii MOBEPXHOCTHOE HATSHKEHUE
pactBopa pasHo 57-10° H/M, a MOBEpXHOCTHOE HATSHKEHUE BOJbI TIPU 3TOM TEMIIEPATYPE PABHO
74,22:10° H/m.

6. IloBepxHOCTHOE HATSKEHHE BOJHOTO pacTBOpa HM30BAJIEPUAHOBOM KHCIOTHI MOJSIPHOM
xonrentpaimu 0,0312 mosws/am® tipu 15 °C pasuo 57,5-10° H/m. Onpenenure MOBEPXHOCTHBIH
M30BITOK KHUCJIOTHI Ha MOBEPXHOCTH PACTBOPA, €CIM MOBEPXHOCTHOE HATSHKEHHE BOJbI PAaBHO
73,49-10° H/m.

7. IloBepXHOCTHOE HATSXKEHHE BOJHOTO PacTBOpa TMAPOKCH]IA HATPHUS MACCOBOM JoJei
20 % npu 20 °C pasro 85,8-107 m/M. Onpenennure NOBEPXHOCTHBIM U30BITOK HA MOBEPXHOCTH
pacTBopa M cjAejaiTe BBIBOJ O TIOBEPXHOCTHOM AaKTHBHOCTUM THAPOKCHIA HATpus.
[ToBepxHocTHOE HaTshkeHue Boabl mpu 20 °C pasno 72,75-10° H/M, a mioTHOCTH pacTBopa
NaOH pagna 1,219 r/cm’.

8. 3aBUCHMOCTb IOBEPXHOCTHOTO HATSDKEHUS OT KOHLEHTPALUN BaJIEPUAHOBON KHCIIOTHI
npu
80 °C onuchIBaeTCsl ypaBHEHUEM:
6=62,6:10°—-17,7-10In(1 + 19,72C).
Onpeznenute MOBEPXHOCTHBIN N30BITOK BaJepPHUAHOBON KUCIOTHI Ha TPAHMIIE C BO3LyXOM
U3 PacTBOPA, KOHIEHTpanus Kotoporo pasHa 0,05 KmMoms/m’.

9. Bpluucnure MOBEpXHOCTHBIM H30BITOK MaciasiHOM kucnotel npu 273 K w3 BomHOro
pactBopa npu KoHueHtpamud 0,1 KMomb/M® Ha TpaHMIE C BO3IYXOM, €CIHM 3aBUCHMOCTb
ITOBEPXHOCTHOT'O HATSKEHUS Y KOHLIEHTPALIUN OITMCBIBAETCS] YPABHEHUEM:

6 =175,62:10°-16,7-10"In(1 + 21,5C).

B xakux mpenenax momKHA HaXOOUTHCS ancopOims kampoHoBoi kuciotel CsHiCOOH

IIPU TEX K€ YCIOBUSX, €CIHU BbINOIHsEeTCs npaBuiio [rokino — TpayGe?

10. Onpenenure YuCIEHHOE 3HaYeHHE (KMOJIB/M?) U 3HAK HOBEPXHOCTHOIO M30bITKA IIPU
15 C nana BOIHOTO pacTBOpa, cojepskamiero 29 r/i aneroHa, €CJii MOBEPXHOCTHOE HATSIKCHHE
pactBopa 54,9-10° H/m, a Bojbl ipu JaHHOM Temmepatype 73,49-10° H/wm.

11. IToBepXHOCTHOE HATSXKEHUE BOJIHOTO PAaCTBOpPA CEPHOM KUCIOTHI C MACCOBOM AOJEH
20 % npu 18 °C pasno 75,2:10° H/m. OnpenennTe MOBEPXHOCTHBINA H30BITOK HA MOBEPXHOCTH
pactBopa. IToBepxHocTHOE HaTshkeHue Bobl mpu 18 °C pasno 73,05-107 H/M, a IIOTHOCTH
pacTBOpa CEpHOM KMCIOTHI paBHa 1,143 r/cm’.



12. IloBEepXHOCTHOE HATSKEHUE BOJHOIO pacTBOpa C KOHILEHTpauued nexHrta”oina 0,03
Moub/nm’ paBHo 55,3-107 H/m npu 298 K. Ouenure BenM4uHYy MOBEPXHOCTHOTO M30BITKA M3
pactBopa ¢ KoHleHTpanueit 6yranona 0,015 mons/nm’ ipu 298 K.

13. I[loBEpXHOCTHOE HATSKEHUE BOJHOTO pacTBOpa, COAECPKAILETO
noBepxHocTHO—akTHBHOE BemecTBo (ITAB) B konuentpauu 0,056 moss/am® ipu 293 K pasHo
4,33-10 H/M. BolunciuTe BeIMYMHY MOBEPXHOCTHOIO M30bITKa ITAB 13 pactBOpa ¢
xounenrpanueit 0,028 mons/mm®  1pu 293 K.

14. Onpenenure MOBEPXHOCTHBIM M30BITOK (MONL/M?) mpu 15°C I BOAHOTO pacTBOpa
aleToHa, coaepxauiero 29 r/oM° aleToHa, eciiu MMOBEPXHOCTHOE HATSHKEHHE PacTBOpPa 59,4-1073
H/M, MOBEpXHOCTHOE HATSKEHHE BOABI — 73,49-107°,

Paszoen 2. Cunmes IIAB.
1. Bonpocwt 013 o6cyscoenus.
1. Cunre3 AITAB. Conu BeICIIMX KUPHBIX KHCIIOT.
2. Cunre3 AITAB. Conu cynb(po3¢pupoB nepBUYHBIX U BTOPUYHBIX CIIUPTOB.
3. Cunre3 AITAB. Ankunapuincyiab(poHaTbl. AJKUICYIb(OHATHL.
4. Cunre3 AITAB. Asorconepxaiue aHuoHHble [TAB.
5. Cunre3 HemoHoreHHoix IIAB.  OxcudTunupoBaHHblE CHUPTHL. OKCHUAITHIMPOBAHHBIE
ANKUI(EHOITBI
6. Cunre3 HITAB. AnkuiaMuHBI.
7. CuHTEe3 KaTHOHHBIX TOBEPXHOCTHO-aKTUBHBIX BELIECTB.
8. CuHTE3 aHHMOHHBIX IIOBEPXHOCTHO-aKTUBHBIX BEIIECTB. AHHOHHO OpPHUEHTUPOBAaHHBIE
amponutHble [TAB. AnkunamMrHokapOoHOBbIE KUCIOTHL. [IprBennuTe npuMepsl.

2. Jlabopamopnan paboma Ne 2 «H3yuenue o0pazo6anus KOMNIEKCHbIX COCOUHEHUII MeXHCOY
HEUOHOZEHHbIMU  NOBEPXHOCMHO-aKkmueHvimu  eewecmeamu (HIIAB) ¢ pooanuoom
KoOanbma-ammonusy.

Ipunyun memooa. OnpeneneHne OCHOBAaHO Ha 00pa30BaHUU COCIUHEHUS, OKPAIIEHHOTO
B romy0oil mBer, mpu B3aumonerictBuu HIIAB ¢ pomanuaom kobGanbra-ammonus. HuokHwMii
npenen oOHapyxeHus — 1 mr/mm’, m3mepsemble KoHHeHTpaumu — oT 1,0 go 20 mr/mm’.
Omnpenenenuio MearOT Bce aHMOHaKTUBHBIE [TAB.

Annapamypa u peakmusol. DOTOIIEKTPOKOIOPUMETP JTHOOON CUCTEMBI C TOTJIOMIEHUEM
ceera oT 400 1o 800 HM u kroBeTo# ¢ TommuHou ciost 0,1-5 cm. Ilocyna crexnsiHHas MepHas,
I'OCT 1770-20292-74. Pomanun ammonus, x.4. HUTpaT kobambra Co(NOs),-6H,O, u.nm.a.
Ponanun kobanbra-amMmmoHus (momemarot 15 r Hurpata kodansta U 100 T pogaHuga aMMOHHS B
MEPHYI0 KOOy eMKOCThIo 500 cM’, pacTBOPSIOT B JMCTUIUIMPOBAHHOW BOJE, JOBOMAS OOBEM
pacTBopa BOJOM 10 METKH).

Hcxoonwiil cmandapmublii 600nbltl pacmeop, cogepxkamuii 1 r/mv’ HITAB.

Pabouuii cmanoapmmuuiii pacmeop TOTOBAT pa30aBIEHHMEM HCXOJHOTO CTaHAAPTHOTO
pacTBOpa IUCTUILUIUPOBAHHOMN BOJOM.

BoinosnHeHue padoThl

I'paoyuposounviii epagux. JIns TPUTOTOBIEHMS INKaJIbl CTAaHAAPTOB B 9 mpoOHpok
emkocteio 10 cm® BrOCaT 0; 0,1; 0,2; 0,5; 1,0; 2,0; 4,0; 6,0; 10,0 cM® cranmapTHOrO pacTsopa
HITAB. O6bem noBoast mo 10 c¢M’ BOmOH, K pacTBopaM NPHOABISIOT MO 2 CM’ pacTBOpa
ponaHua KoOanbTa-aMMOHHSI, BCTPSXMBAIOT | MHH M 4epe3 S5 MHH H3MEpSIOT ONTHYECKHE
IUIOTHOCTU. M3MepsIoT ONTHYECKHE IMJIOTHOCTH pacTBOPoB (A, Az ... Ay). Ins ob6paboTku
pe3yIbTaTOB HEOOXOAMMO ITOBTOPHUTH PadOTYy.

O0paboTka pe3yJbTaTOB



I'panyupoBounbliii rpadpuk s ompenenenus [TAB — 3aBucHMOCTE B KOOpAWMHATax
«OINTUYECKAsl INIOTHOCTh pacTBOPOB — KOHIeHTpaunu [IAB» npusenen Ha puc. 3.

AA

>
C, mr/em’

Puc. 3. I'panyupoBouHsIii rpaduk

Omuem no padome

Tema 4. Ilogepxnocmno-aKkmueHnvle geuiecmea u nPod1emMvl AHATUMUYECKOT XUMUU.
Memoowt onpeoenenusn IIAB

1. Bonpocwul 014 o6cyscoenus.
1. MaiiTe onpeaenenre NOHIATUIO HOHHBIN accomar. [IpuBenure npumepsl.
2. Kakue voHHBIE acColMaThI CIIOCOOHBI 00pa3oBbiBaTh aHnOHHBIE [IAB? [IpuBeanuTe npumMepsi.
3. Kakume woHHBIE acconmarbl CHOCOOHBI 0Opa3oBbiBaTh KaTHOHHBIe I[TAB? IlpuBemute
MIPUMEPBHIL.
4. HazoBute coBpemMeHHBIE MeTObl omnpeaeneHus cuHTeTndeckux [IAB (CITAB) B oO0bekTax
OKpY>KaroIlEH Cpeibl.
5. Pacckaxkure 00 ompenenennn KatuoHHbIX [IAB B BHAE€ MOHHBIX accoIMaToOB ¢ aHMOHHBIMHU
KpacUTEISIMUA KCTPAKIIUOHHO-(POTOMETPHUYECKUM METOIOM.
6. Pacckaxute 00 onpenenennu HITAB B Bune ux coequHeHuit ¢ pogaHuI0oM KoOabTa.
7. Pacckaxute 00 ompenenenun AIIAB B BHe WX HMOHHBIX acCOLMATOB C KATHUOHHBIMHU
KpacUTEISIMHU.
8. Onucatp HU3NKO-XUMHUUECKUE METOIbI onpenenerus IIAB B pa3nudHbIX 00bEKTax.
0. CopOnroHHOE KOHIIEHTPUPOBAHWE KaK IMOATOTOBUTENBHBIA ATall aHAIMUTUYECKOTO
onpenenenus [TAB.

2. Jlabopamopnasa paooma Ne 3 «H3yuenue oopazoseanun KOMNIEKCHbIX COCOUHEHUL MEHCOY
QHUOHHBIMU NOBEPXHOCMHO-AKMUGHbIMU eeusecmeamu (AILAB) ¢ memunenoevim cunum.

Ipunyun memooa. OnpesneneHue OCHOBaHO Ha 00pa30BaHUHM MOHHOTO accolldaTa, MpH
B3auMoeiicTBuu AITAB ¢ MeTHIIEHOBBIM CHHUM (MIJTH KPUCTALTUIECKAM (PHOJIETOBBIM).

Annapamypa u peakmugvi. DOTOIIEKTPOKOIOPUMETP THOOON CUCTEMBI C MOTIOMEHUEM
ceeta ot 400 no 800 HM u kroBetol ¢ TonmmHoM ciost 0,1-5 cm. Ilocyna creknsHHas MepHas,
I'OCT 1770-20292-74. PactBOp METWUJIEHOBOTO CHHEro, 4.ja.a. ¢ konueHtpauueu 0,03 %,
ounmeHHeli  xaopodopmom. Jlns oumctku 10 cM® METHIEHOBOTO CHHETO IOMEIAIOT B
JENUTENBHYI0 BOPOHKY, NPWIMBAIOT 5 ¢M® XJI0OpodopMa, MHTEHCUBHO BCTPAXUBAIOT, IIOCIIE
paccianmBaHUs KUIKOCTEH XJIOpOhOPMHBIA CIOW OTHETSAIOT, & BOJHBIA CJIIOW HCIOJB3YIOT ISt
ananuza. docdar kamus oAHO3aMEIICHHBIN, 4.1.a.; (hocdaTHbii OydepHbiii pactBop, pH 10.



Pacteopsitor 4,083 1 docdara Kanus B Boje U A0BOAAT 00beM 10 300 cM’. 3ateM K pacTBOpy
npunuBaoT 157,5 cm® 0,8%-HOro pacTBOpa THAPOKCHIA HATPHS.

Hcxoonvui cmandapmmusiii pacmeop (10 mr/cm’) ATIAB.

Pabouuti cmandapmuwiii  pacmeop, copepxammii 1,0 mr/cm® AITAB, roroear u3
HCXOJIHOTO CTaHJAPTHOT'O PAacTBOpa pa30aBICHUEM.

BobinosiHenue padoTsl

I'paoyuposounsiii epagux. J|ns MpUTOTOBIEHUS IIKalbl cTaHmapToB B 10 mpoObupox
emxocteio 10 c¢m® Brocar 0; 0,2; 0,4; 0,8; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 cm’ paGouero
cranmapTHOoro pactBopa AITAB. O6wem gnosomsar go 10 cm® Bogjoii, moGaBmsior 2 cm’
docharnoro Oydeproro pacteopa ¢ pH 10 u mepememmsaror. Jlanee mpubasisor 1 cm’
pacTBopa METHJICHOBOTO CHHETO, IEPEMEIINBAIOT | MUH 1 Yepe3 5 MUH U3MEPSIOT ONTHYECKUE
IUIOTHOCTH pacTBOpoB (Aj, A, ... Al0). [na o6paboTku pe3ysibTaToB CJlEIyeT MOBTOPUTh
pabory.

OO0paboTka pe3yJabTaTOB
I'panyupoBounbiii rpadpuk s ompenenenuss [TAB — 3aBucHMOCTP B KOOpAWMHATax
«OINTUYECKAsl INIOTHOCTh pacTBOPOB — KOHIeHTpaunu [IAB» npusenen Ha puc. 3.
Otuer no pa6orte

3. Komniekm mecmogulx 3a0anuii 07151 RPOMENCYmouHo20 KOHMPOAa 3HAHUI RO OUCYUNTIUHE
“ITosepxnocmuo-akmueHble 6euecmear

1. IIoBEpXHOCTHO-aKTUBHBIE BEILIECTBA — ITO:

a) BEIIEeCTBA CIIOCOOHBIE YBEJIIMYUBATH IIOBEPXHOCTHOE HATSKEHNE HA IpaHUIe pas3zena das;

0) BelecTBa, aJCOPOUPYIOIIMECS MOJOKUTEIHHO U BBI3BIBAIOIINE CHH)KEHHE MOBEPXHOCTHOTO
HaTSHKEHUS PACTBOPHUTEIIS;

B) BEIIECTBA, HE U3MEHSIOLINE KOHLIEHTPALUIO pacTBOpA.

2. Jlns KakuxX KJIAcCOB OPTraHWYECKUX COCTUHEHHH XapaKTEpPHO CHUKATh IMOBEPXHOCTHOE
HaTsHKSHHUE BOJIBI?

a) CIIUPTHI;

0) abIeTUIbI;

B) KETOHBI;

T') YIICBOIOPOIBI M PA3IUYHbIC X TIPOU3BOIHEIC;

1) Oenku;

€) COJIM MIEJIOYHBIX METAIJIOB M aMMOHHMSI BBICIITHX YKHPHBIX KHACIIOT.

3. Mepoii ciocoOHOCTH CHUXATh OBEPXHOCTHOE HATSKEHUE BOJIbI SIBJISETCS:
a) IOBEPXHOCTHOE HATSKEHHE;

0) MOBEPXHOCTHAS AKTUBHOCTH;

B) rpaHulla pas3zaena das.

4. Monekynsl ITAB umeror ctpoenue:
a) MOHO(UITEHOE;

0) rerepoduibHOE;

B) 1uduIbHOE.

5. K mpupoansim [TAB otHOCSTCS:

a) JKEITYHBIC KHCIIOTHI;

0) HU3KOMOJICKYJIIPHBIC TIOJTMCAXapU/IbI;
B) Oemku;

I') OJIUIIENTHIBI,



,Z[) MOJINOTHUIICHT IMKOJIN.

6. B 3aBucumoctu ot cocrosinust [IAB B pacTBOpe yCiI0BHO pa3inuyaror:
a) HICTUHHO PacTBOpPUMBbIE (MOJIEKYJISIPHO-AUCIIEPIrUPOBaHHbIE);

0) KaTHOHHEIE;

B) aHHOHHBIE;

I') HEUOHHBIE;

1) KOJIJIOWTHBIE;

€) aM(OJIUTHBIE.

7. Kakue BeniecTBa MOKHO OTHECTH K aHMOHHBIM [TAB?
a) CH=CH-(CH,),COOM;

6) RC6H4(C2H4O)HSO3M;

B) [RR’,NCsH,NR’,R]*"2X*

r) RO(C,H,0).H;

1) RNH(CH,)nCOOH.

8. Kaxkue BemecTBa MOKHO OTHECTH K KaTHOHHBIM [TAB?
0) (CH3)3;S1[OS1(CHs),]x-(CH»);:0(C,H40)H;

B) RR’R’N"O;

r) [R;PR’]X;

1) SOOCCH,SOsM.

9. Yem obycnosieHo npuMeHeHue [1AB?
a) MOBEPXHOCTHOM aKTUBHOCTHIO;

0) CTPYKTYpOii aficOPOIIMOHHBIX CIIOEB;
B) ciocoOOM MPOU3BOICTBA;

') 00bEMHBIMU CBOWCTBAMH PACTBOPOB.

10. Kakue BemecTBa MOKHO OTHECTH K HeMOHHBIM [IAB?
A) coNM BBICIIMX YKHPHBIX KUCIIOT;

0) OKCUITUITUPOBAHHBIC ATTKUI(PEHOIBL;

B) coyi cynb(h0od(UPOB MEPBUYHBIX CITUPTOB;

T') OKCUITHIIUPOBAHHBIC CIIUPTHI;

) AIKIJIaMHHOKApOOHOBBIE KUCIIOTHI;

€) aJKUIaMHHBI.

11. K aHMOHHO-OpHeHTHPOBaHHBIM aM@oauTHeIM [TAB oTHOCsATCS:

a) COeIMHEHUsI C aMMHHOM TPYIION U OCTATKOM MUHEPAIbHOU KHCIIOTHI;
0) TpeTUYHBIEC AMUHBI;

B) OKCHATHWJIMPOBAHHBIE N300KTHII()EHOIIBI.

12. KonuvecTBeHHOW Mepoil M30BITKA YHEPTHH, OTHECEHHON K €IMHUIIE TUIONIAIA TIOBEPXHOCTH,
SIBJISICTCSI:

a) IIOMmA/b, 3aHUMaeMast OJHOM MoyeKyoi S%;

0) MOBEPXHOCTHOE HATSKECHHE O}

B) aacopOrust [ ..

13. Kakoe MHHHMalbHOE KOJMYECTBO AaTOMOB YTIJIEpPOJa JTOJDKEH COAEPKATh YIJIEPOIHBIN
CKEJIET, YTOOBI BEIIECTBO MPOSIBIISIIO TOBEPXHOCTHYIO AKTUBHOCTh?
a) 3;



0) 5;
B) 7;
r) 8.

14. 3apsa NOBEpXHOCTH TBEPABIX TEJ 3aBUCUT OT:

a) (OHOBOTO AJIEKTPOJIUTA;

0) TeMIepaTypsl;

B) J1aBJICHUS;

I') KOJIMYECTBO MOBEPXHOCTHBIX THAPOKCHUIBHBIX TPYIII.

15. [ToBepXHOCTHO-aKTHBHBIE BEIIECTBA CIIOCOOHBI 00Pa30BBIBATH ACCOIMATHI KOJITOUIHBIX
pacTBOpoOB?

a) HeT;

0) na;

B) B PSIIKHX CITyYasix.

16. 1ns xakux ITAB xapakrepHo 00pa3zoBaHHe MHULEISPHBIX CHCTEM?
a) HCMOHOTCHHBIX;

0) aM(ONIUTHBIX;

B) NIOHOTE€HHBIX.

17. Munemibl GOpMHUPYIOTCS:

a) Ha TpaHuIle pasaena das;

0) Ha JHE cocya;

B) B 00BeMHOH (haze TUCTIEPCUOHHOM CpeIbl.

18. Kakue Tumbsl MULIET CYIIECTBYIOT?
a) aM(OUTHBIH;

0) OOBIYHBII;

B) 0OpaIleHHBIH;

T') HEOOBIYHBIH.

19. Cxnonnocts ITAB k popMupoBaHHIO MULIEIIT 3aBUCUT OT:

a) UX CTPOCHUS;

0) OT COOTHOIIEHHS Pa3MEPOB MOJSIPHOM M HETIOISPHON YacTei MOJICKYIIbI;
B) BHEIIIHETO JIaBJICHMUS;

T') HATMYUST HeOONBIION YIIIeBOAOPOIHOMN ETH.

20. Kaxue popMbl MOTYT UMETh MHUIIEIIBI?
a) MWINHIPUYECKYIO;

0) TIOCKOTO MPSMOYTOJIbHUKA,;

B) JUCKOOOpa3HYIO;

r) cheprueckyro,

1) SJUTHTICOUTHYTO.

21. BaxxHeHnmM cBOMCTBOM JIMITAAHBIX MHULIEIT ABISIETCS UX CIIOCOOHOCTD:
a) aJ1copONpOBATHCS;

0) pacTBOPSITHCS;

B) COJIIOOJIM3UPOBATH.

22. XapaKkTepUCTUKON KOJUIOUIHBIX TOBEPXHOCTHO-AKTUBHBIX BEIIECTB SIBJISECTCA:
a) TeMIeparypa;



6) xonuentpamus [1AB;
B) KpUTHYECKas! KOHIICHTPAIIHs MHUIEITIO00pa30BaHHSL.

23. CpoiictBa pactBopoB [1AB a1 10cTaTOYHO BHICOKMX M HU3KUX KOHIICHTPAIIHA:
a) HE OTJINYAOTCS;

0) UHOT/1a OTJIMYAOTCS;

B) OTJIMYAIOTCSL.

24. I3MeHeHne KakuxX XapaKTEpUCTUK PAaCTBOPOB MO3BOJISIIOT onpenenuts KKM?
a) MyTHOCTb;

0) CBETOIIOTJIOIICHUE;

B) DJIEKTPOIIPOBOHOCTH;

I') IOKa3aTeb MPeJIOMIICHUS;

1) IOBEPXHOCTHOE HATSKEHHE.

25. B Bogubix pactBopax IIAB mpu oueHp HM3KHMX KOHIIEHTpauusax, coorBeTcTByrommux KKM,
Kakoil popmbl 00pa3yroTcs MULIEIUIBI?

a) ceprueckue;

0) IMITMHIPUYECKHE;

B) IUCKOOOpa3HEIE;

26. CpoiictBa pactBopoB I1AB 3aBucsr ot:

a) afcopOIIMOHHON CITOCOOHOCTH;

0) MurenI00pa3oOBaHus;

B) YKCJIa METUJICHOBBIX IPYII B YIIIEBOIOPOAHOM IIETIH.

27. Bo CKOJBKO pa3 yBeIWYHBAETCS MOBEPXHOCTHAsI aKTUBHOCTH [IAB ¢ yBenmueHUEM IMHBI
YTJIEBOIOPOIHON TIETH Ha OJTHY METHJICHOBYIO IpyIiny?

a)B 1,5;

0) B 2;

B) B 3,2.

28. IIpu xonnenrpauuu ITAB ke KKM sneprus ['m606ca:
a) HE U3MEHSCTCS,

0) yMeHbIIIAeTC;

B) YBEJIMUHMBACTCA.

29. ®oromerpuueckoe onpenenenre AIIAB ocHoBaHO Ha:

a) HKCTPAKIUH XJIOPOPOPMOM;

0) ocakJICHHHM HOHHOTO acCOINaTa;

B) a/icOpOIH;

T') MPOTOYHO-UHKEKITMOHHBIA METOJ] aHAIHN3a C (QIIyOPUMETPHUECH.

30. /leTrepreHThl HE TOJKHBI:

a) OBITH OTpeeIEMbIMH;

0) OKa3bIBaTh TOKCUYECKOE BO3/CHCTBUE;

B) 00J1a/1aTh CIIOCOOHOCTHIO HAKATINBATHCS B OpraHU3MeE.

31. Pacnionoxute [TAB B nopsike yMeHbIIEHHS UX pa3Apakaroliei cnocoOHOCTH:
a) aHUOHHBIE;

0) KaTHOHHEIE;

B) HEHOHHBIE;



r) aM(OJIUTHBIE.
a) K CTATHYECKUM METO/IaM U3MEPEHUsI IIOBEPXHOCTHOTO HATSHKEHUSI OTHOCHT;
0) K MOJIyCTaTUYECKUM METO/1aM U3MEPEHHsI TIOBEPXHOCTHOTO HATSHKEHUS! OTHOCHT;

32. [ToBepXHOCTHBIE SABJICHHUS HAOIIOAAIOTCS:
a) B o0beme ¢as;

0) B razoBoii ¢asze;

B) Ha MOBEPXHOCTH paszzena ¢as.

33. CocTaB NOBEPXHOCTHOT'O CJIOS:

a) COBIIAJIAET C COCTaBOM 00BEMHOH (a3bl;

0) HE COBIAJAET C COCTABOM O0OBEMHOM (pa3kbl;

B) 3TO MOHATHE HE OTHOCUTCS K MIOBEPXHOCTHOMY CJIOIO.

34. Mexda3Hble MOBEPXHOCTH MOTYT CYIIECTBOBATH NPU HAJTUUUU:
a) )KUJKOU 1 ra3000pa3Hoil (a3sl;

0) 1ByX ra3zoo0pa3HbIx (a3;

B) IBYX TBepAbIX (a3.

35. [ToBepXHOCTHBIH CIION KUAKOCTH OOHOBJISIETCS 32 CUET MPOIIECCOB:
a) 3aMep3aHus;

0) ucnapeHus;

B) KOHJICHCAIIUU.

36. [1oBepXHOCTD KUJKOCTH:
a) SKCTIOHCHITAJIbHAS;

0) PKBUIIOTECHIIUATIHHAS;

B) SKBUMOJIIpHAsl.

37. [loBepXHOCTHBIH ClION 00agacT:
a) BHyTpEeHHEH rpaHuIei;

0) n36pITKOM PHeprun ['udoca;

B) MOCTOSIHHOW TOJILLIUHOM.

38. IToBepxHocTHas »Heprust [ m60ca obycioBieHa:

a) KOMIICHCUPOBAHHOCTBIO MEKMOJICKYJISIPHBIX CHJT IPUTSHDKEHUS TIOBEPXHOCTHOTO CIIOS;

0) BO3HUKHOBEHHEM BHYTPEHHET'O JIaBJICHUS )KUKOCTH;

B) HE KOMIICHCUPOBAHHOCTBIO MEKMOJICKYIISIPHBIX CHIT IPUTSHKEHUS TIOBEPXHOCTHOTO CIIOS.

39. [llapooOpaznast hpopMa METKHUX Karelb KUIKOCTH OOBICHSICTCS:
a) BTATUBAHUEM MOJIEKYJI )KHUJIKOCTHU C IIOBEPXHOCTH B ITyOb (pa3sl;
6) PABHOBECHBIM COCTOSHHUEM MOJICKYJ )KUJIKOCTHU U IMTOBEPXHOCTHOT'O CJIOA;
B) BBITAJIKUBAHUEM MOJIEKYJI KUJAKOCTH U3 TTyOUHBI (a3l HA TOBEPXHOCTb.

40. ®akTOpOM UHTEHCHUBHOCTH ITOBEPXHOCTHOM SHEPTUHU SBIISIETCS:
a) ¢popMa MOBEPXHOCTH;

0) IOBEPXHOCTHAsI aKTUBHOCTH;

B) IOBEPXHOCTHOE HATSHKEHUE.

41. IToBepXHOCTHOE HATSHKEHUE 3TO YacTHAs MPOU3BOAHAS OT........ 10 M3MEHEHUIO IIIOIIaIN
IOBEPXHOCTHU:
a) sHepruu [ ' nb6ca;



0) sHepruu I'enpMmronbua;
B) 3aTpayeHHOMN paboThI;
r) 1000r0 TePMOIMHAMUYECKOTO TIOTEHIIHAA.

42. [IlorpemHocThio Mexay oHeprued I'mb66ca wu ['enbmrosbia
MOBEPXHOCTHOT'O HATSYKEHUSI MOYKHO MpeHeOpeyb, eClIu:

a) (ha3bl TOMOTEHHEIE;

0) a3er razoo6pazHbIe;

B) (pa3bl KOHJICHCUPOBAHHbIE.

43. [ToBepXHOCTHOE HATSHKEHHE IMEET:
a) HCTOPUYECKHI CMBICIT;

0) ¢pu3nueckoe BbIpaKEHUE;

B) CHJIOBOE OIpe/IeTIiCHHE.

44. J1ns TBEpABIX TE€JI NPUMEHUMO MOHATHE:
a) IOBEPXHOCTHOE HATSKEHHE;

0) ynenbpHasi IOBEPXHOCTHASI SHEPTHUS;

B) IOBEPXHOCTHOE HANPSKEHUE.

npu  onpecaACICHUN

45. I[JBI OIMMUCAHUA TCPMOANHAMUKHU MMOBCPXHOCTHBIX SIBIICHUI MNPUMCHAIOT MCTOJbI:

a) rpayupOBOYHOTO rpaduKa;

0) «CJ10s1 KOHEYHOH TOJIIIMHBDY;
B) HANMEHBIITUX KBAJ[PATOB;

T') U30BITOYHBIX BenuunH [ 100ca.

46. IlonHOM MOBEPXHOCTHOM SHEPrUEN HA3BIBAIOT:
a) suepruto [ m60ca;

0) sHepruto ['enbMronba;

B) 3aTpayeHHYyIO padoTy;

I') BHYyTPEHHIOIO SHEPTHIO.

47. Boapumii BKJIaJ B MOJHYIO OBEPXHOCTHYIO SHEPIHIO BHOCHT:
a) MOBEPXHOCTHOE HATSKEHHUE;

0) sHTpONMItHBIH (hakTop;

B) TeIJIoTa 00pa30BaHUs €IUHUIIBI TOBEPXHOCTH.

48. TlosHas MOBEPXHOCTHASI YHEPTUS:

a) 3aBHCHUT OT TEMIIEpaTyphl;

0) He 3aBUCUT OT TeMIepaTyphl;

B) HE 3aBUCHUT OT TEMIIEPATypPhl JI1 HEMOJISPHBIX KUIKOCTEH.

49. Tennmora 00pa3oBaHMs €IUHUIBI TOBEPXHOCTH 3aBUCHUT OT TEMIIEPATYPHI:

a) IpSMO MPOMOPIIMOHATILHO;
6) o0OpaTHO MPOMOPIHOHATBHO;
B) 9KCIIOHEHIIUAIIBHO.

50. [ToBepXHOCTHOE HATSKEHHE 3aBUCUT OT TEMIEpaTyphl:
a) MPsIMO MPOIOPLIMOHANIBHO;

6) 0OpaTHO MPONOPLUOHATBHO;

B) DKCIIOHEHITUABHO.



51. TToBepXHOCTHOE HATSHKEHHUE 3aBUCHUT OT PA3HOCTH MOJSPHOCTH rpaHUYAIuX (has:
a) MPSIMO MPOTIOPIIMOHAIIEHO;

0) 00paTHO POMOPIIMOHATLHO;

B) SKCIIOHEHIIUAJIBHO.

52. K IIMB otHocCHT:

a) pacTBOPHI MOJIIPHBIX OPTaHUYECKHUX KHUIKOCTEH;

0) pacTBOPBI CUJILHBIX HEOPTaHHMUECKUX AJIEKTPOJIUTOB;
B) MUIIEJUISIPHBIE PACTBOPHI.

53. Haiigute cooTBETCTBHE:

a) K CTaTUYECKUM METO/IaM U3MEPEHUS TTOBEPXHOCTHOTO HATSHKEHUS OTHOCST;
0) K MOJTYyCTaTUYECKUM METO/IaM U3MEPEHHS TOBEPXHOCTHOTO HATSHKCHUSI OTHOCHT;
B) K INHAMUYECKUM METOJIaM U3MEPEHUS TOBEPXHOCTHOTO HATSKEHUSI OTHOCAT;
') METOJl OTPBIBA KOJIbIIA;

1) METOJ1 KalUJUIAPHBIX BOJIH;

e) metoa Bunbsrensmu;

) METO]I B3BEIIMBAHUS UJIM CUETA Karellb;

3) METOJ] KOJIEOIIOIUXCS CTPYH;

1) METOJI MaKCHUMAaJILHOTO JIABJICHHUSI ITy3bIPbKa;

K) METOJI JIeXKAIeH Karliu;

J1) METOJ OTPBIBA IJIACTHHKH;

M) MemOO KanuanapHo20 NOOHAMUAL.

Paszoen 4. I'vcuenuueckue xapakmepucmuku n06epXHOCMHO-AKMUGHBIX eU{eCME
1. Bonpocwul 01a o6cyscoenus.
1. T'uruenmyeckue XapakTEpUCTUKH TOBEPXHOCTHO-aKTUBHBIX BemiecTB. OOcyxnaercs
npobiema, CBA3aHHas C TEM, YTO HEOOXO/IMMa aJIeKBaTHasl OLICHKA MOJIb3bI U BpeJa HAHOCUMOTO
CIIAB. PaccmarpuBaroTcsi XMMHUYecKass aKTUBHOCTb pa3inuuHblx Tpymnn [IAB, ycrnoBus ux
CHHTE3a, B3aUMOJICHCTBUE C OpraHM3MaMH M dKOocHcTeMaMu. B pesynbraTe aHanumza (u3MKO-
xumuueckux cBoicTB CIIAB, ycnoBuil ux NOIy4YeHHS UM TOKCUKOJIOTMYECKOTO JeHCTBUS,
dopmynupyercst Tokcukoiornyeckas mkana CITAB. Kakue BemecTBa OTHOCAT K JieTepreHTam?
Uewm o0yciioBiieHa WX TOKCUYHOCTH?
2. Kakune cymecTByrOT HOPMBI M J103bI IIPU Pa3IMYHOM IOCTYIUIEHUU B OpPraHU3M KaTHOHHBIX,
AHUOHHBIX, HCMOHOT€HHBIX ITOBEPXHOCTHO-aKTUBHBIX BELIECTB?
3. B uyem 3axmouaercs Ouosiornueckoe pevictsue ITAB mpu ATUTETHHOM MOCTYIJICHHMH B
opraHu3M XUBOTHBIX? [IpuBennTe mpumepsl.
4. Imeetcs 111 3aBUCUMOCTb KOYKHO-pPa3pa)katollero U ajuIeprudeckoro AeMCTBUs A€TEPreHTOB
OT XMMHUYECKOI'0 CTPOCHHMSI M TEXHOJIOTHUH UX NMPOU3BoJAcTBa? B ueM oHa npossisieTcs?
5. B yeM nposBiIseTcss TMIMEHNYECKOE 3HAYCHHUE TIOBEPXHOCTHO-aKTUBHBIX BELIECTB B YCIOBUAX
3apsi3HEeHUs1 00BEKTOB OKpY KaroIel cpepl?

2. Jlabopamopnan pavoma Ne 4 «H3yuenue noeepxnocmnozo HAmMAICeHUs pacmeopos
MEmMoOoM ompuvlea Koavuay.

Ipunyun memoda. MeTtoJ OTpbIBa KOJbLIA MPU M3YYEHUU MOBEPXHOCTHOTO HATSKEHHUS
pacTBOpPOB SIBJISIETCSI OJHUM U3 HauboJjiee paclpOCTPAaHEHHBIX IOJYCTaTUUYECKHX METOJIOB,
OCHOBAaHHBIX Ha JOCTH)KEHHHM CHCTEMOM HEYCTOWYMBOIO PAaBHOBECHOTO  COCTOSIHMSL.
OmnpeneneHre OCHOBAaHO Ha M3YyUYEHUU YCJIOBHMM, NpHU KOTOPBIX HApyIIAETCsl COCTOSIHUE
PaBHOBECHSI CHCTEMBI.



Annapamypa u peaxkmuévl. PacTBOpPBI 3THUIOBOIO, IPOMMIOBOrO, H30IPOIHUIOBOIO,
OyTwioBoro u JAp. couproB. JluctwinmupoBaHHas Bofa. ['paayupoBaHHbIE KOHHUYECKHE
NPOOMPKH, MHUIIETKH, MEPHbIE KOJIObI U XUMUYECKUE CTAKaHbl EMKOCTBIO 50 cM’, yamku ITeTpu,
npoBoJioka TommuHon 0,2-0,5MM, HOXHUIEI. CXeéMa YCTaHOBKH JUIsl U3YUYEHUSI TOBEPXHOCTHOTO
HaTsDKeHus okuakoctd  (puc.14). CoOupaeM yCTaHOBKY JUIsI HM3Y4YEHHS ITOBEPXHOCTHOTO
HaTsbKeHud. [Ipubop cocTOUT U3 CTaHIAPTHBIX TOPCUOHHBIX BECOB, CTOJIMKA, C PETYJIUPOBAHHOM
BBICOTOM NOABEMA, yaliky [IeTpu 1 ommyckaemMoro B pacTBOp IIPOBOJIOYHOIO KOJICUKA.

Beinosnenue padorTsl

CoOuparh yCTaHOBKY JAJISl M3yYEHHs] MOBEPXHOCTHOrO HatTshkeHus. [Ipubop cocrout u3
CTaHJIAPTHBIX TOPCUOHHBIX BECOB, CTOJIMKA C PETYJIUPYEMOI BbICOTOM noabeMa, yamku [letpu u
OIlyCKaeMOIr'0 B pacTBOP IIPOBOJIOYHOTO KoJsieuka (puc. 4).

|~ 3

Puc. 4 . Cxema ycTaHOBKH JJIs1 U3Y4YEHUS TOBEPXHOCTHOTO HATSHKEHUS KUKOCTH:
1 - cToNUK C peryaupyeMoin BbICOTOM; 2 - TOPCUOHHBIE BeChl; 3 - yanika [lerpu;
4 - moaBecKa ¢ METAIUTMYECKUM KOJICYKOM (IMaMEeTp KOJbIla OKOJIO 15 MM,
tonuuHa nposonouku 0,2-0,5 mm)

Bapuanm Nel: nns HaOmojeHWsT M3MEHEHUS IMOBEPXHOCTHOTO HATSDKCHUS TPU HM3MEHEHUU
KOHIIGHTpAIlMd PAaCTBOPOB HEOOXOIMMO MPUTOTOBHTH PACTBOPHI, KAKOTO-TO OIHOTO CIHUPTA
(cmupt BBIOpaTh MO  3aJaHUI0  TMPENOJABaTeNs) IOCIENOBATEIbHBIM  pa30aBICHHEM
JTUCTHUJUTMPOBAHHOW BOJOW MCXOJHOTO pacTBOpa B JBa pasa: Hampumep, 0, 0,2, 0,4, 0,8, 1,5, 3
MOJIB/ M.

Bapuanm No2: st HaOnrofeHUST U3MEHEHUS MTOBEPXHOCTHOTO HATSDKCHHS B TOMOJIOTHUYECKOM
psAdy BEHIECTB C YMJIMHEHUEM YIJIEPOAHOW LIEHM ONPEIESIOT IMOBEPXHOCTHOE HATSKEHUE
pacTBOPOB Pa3HbIX CHUPTOB C OJAMHAKOBOW KOHLIEHTPALIUEH.

B wamky Ilerpu HamuTh BHauane BOJY, ONYCTUTh Ha €€ IMOBEPXHOCTb KOJIEYKO M
MEJJICHHO, C TTOMOIIBI0 MHUKPOMETPUYECKOTO BHHTA OIYCTHUTh CTOJHMK TaKUM OOpa3oM, 4TOOBI
MO>KHO OBLIO OBbI TIOKa3aHMsI TOPCUOHHBIX BECOB YCTAaHOBHUTH HA HOJb. MEIJICHHO MPUIOTHUMAS
phIUar BECOB BBEPX OTOPBATH KOJIEYKO OT BOJBI M 3aUKCHPOBATH YCHUIIME OTphIBA Kosbla (P,
Mr). DTy Omepanuio U JUis pacTBOpUTENs (AMCT. BOAA) M AL PACTBOPOB B KaXKIOM Cilydae
mpojiesiaTh He MeHee 6 pa3, MOCie Yero JaHHbIe BHECTH B Tabiuily 1 U paccuyuTaTh CPEAHIONO
BEJIMYMHY YCWIHS P OTphIBa KOJIbIIA, IPOBECTU CTATUCTUYECKYIO O0OpaOOTKY JaHHBIX.

Tabmumna 1
Beauuunwt ycunus ompwiea konvua om pacmeopoe (n =6 )

Bapuanm Nel:

C (cumpra), Mon/am’ | 0 | | | | |




P;, mr
P>, mr
P;, mMT
Py, mMr
Ps, MT
P, MT
P =Py + 2, mr
Wi
Bapuanm Ne2
HanMeHoBaHe C (cupToB), MOJIB/ M’ .
crupTa P;,mr | Poymr | Ps,Mr | Py, Mr | Ps,Mr | Pgs Mr P =Pye + f;-’ Mr
STUJIOBBIN
TIPONUIIOBBII
V30MPONHIIOBBIN
OYTHIIOBBII
N300y THIJIOBBIT
aMUJIOBBIN
O0paboTka pe3yJIbTaTOB
P
BennunHa MoBEpXHOCTHOTO HATSHKEHHUS Ox PACCUUTHIBACTCS 1Mo popmyite: O, =0, — ,
0
r7ie O - TOBEPXHOCTHOE HATsDKEHUE pacTBOpUTENs (Tabin.2), Py — CpeqHsis BeIHUUHA YCUITHS
OTpBIBA KOJIbIA OT PACTBOPA, Py — CpeIHAs BEIMUYUHA YCUIIUS OTPHIBA KOJIbIA OT PACTBOPUTETIS.
Tab6mumna 2
[ToBepXHOCTHOE HATSHKECHUE BOJIBI
o IToBepxHocTHOE o [ToBepxHOCTHOE
Temnepatypa, °C HaTSI)IE)eHI/Ie, H/m Temnepatypa, °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 pacueTsl 10 NpUBEAEHHOW BbIIe (opmyse Uil 3HAYEHUH MOBEPXHOCTHOTO
HATSDKCHUST WCCIICJIOBAHHBIX PACTBOPOB; JaHHbIE BHeCTH B TaOmuity 3 (Bapmant Nel) wim

Tabnuiy 4 (BapuaHT

No2).

Tab6muna 3
H3menenue nosepxHocmnozo HAMANCEHUA PACMEOPA C PA3HOU KOHUEeHmpayueil

KoHIeHTpanys pacTBopa, MOJIb/ M’

[TosepxHOCTHOE HaTsKenNe,10™ Jhr/m

0

Cnupm

Tabnuua 4

N3menenns MMOBEPXHOCTHOT'O HATSXKCHUSA B TOMOJIOTHYCCKOM pAAY BCIICCTB




Cnupm Konuenrpanus pactsopa, moas/am’ | IToBepxHocTHOE HaTshkenue,10™ [hx/m

2

STUJIOBBIN

MPONUIIOBBIN

H30IPOINUIIOBBIN

Oy THJIOBBII

aMUJIOBBIA

Otuert no padore

[To manubIM TaOyuI 3 Wik 4 MOCTPOUTH rpaduueckrue 3aBUCHMOCTH. PaboTa cuuTaercs
BBIHOHHGHHOﬁ, €CJInu HpI/IBeZ[eHBI BCEC HeO6XO,HI/IMBI€ paC'—ICTLI, HOCTpOGHbI I/I3yqaeMbIe
3aBHCHMOCTH, IPUBEACHBI BCE CTPYKTYPHBIC (DOPMYJIBI H3y4aeMbIX BEIIECTB, CACIAaHbI BHIBOJIBI
COOTBETCTBYIOIIHE TOCTABJICHHOM 11EJIN

CpaBHUTE pe3y/IbTaThl, OJYyYSCHHBIC METOJIOM OTPBIBA KOJIbLIA U METOJIOM CYETa Karellb.
OObsAcHUTE HAOIIO1aeMbI€ 3aBUCUMOCTH.

3. Komnnexm 3adau (3adanuii) 011 HNPAKMUYECKUX 3AHAMUIL NO  OUCUUNIUHE
«llosepxnocmno-axkmueHnsle seuyecmeay
MeTtoauyeckue peKOMeHIAMU K PelIeHUI0 YCJIO0KHEHHBIX 327124
IIpuMepsl penieHUus1 TAMOBBIX 32124
1. CpaBHUTE NOBEPXHOCTHYI) AKTUBHOCTH MPOMUOHOBOM M MACISHOM KHCIOT B BOJIHBIX
pacTBopax B JaHHOM MHTEPBAJIC KOHIICHTPAIIMA, €CJIH U3BECTHO:

Kucnora C, Mmonb/om’ o, MH/Mm
0,0312 69,5
MIPOTTHOHOBAS 0.0625 677
MACTISHAS 0,0312 65,8
0,0625 60,4

Brmonasiercs i npasuiio Tpaybe—/{rokino?

do

Pewenue. Mepoii 1OBEpXHOCTHON aKTUBHOCTH SIBIISIETCA & = _di , WIN B Y3KUX
C

Ao o, - 0
WHTepBaaxX, MPUOIU3UTENBHO: g = g = “Ac —ﬁ
Ao _o,-o0, _ (67,7-69,5) 107
Ac ¢,-¢,  (0,0625-0,0312) 10°
Ao _o,-0,  (604-658 107
SGHCO0) == = T(0.0625- 0.0312) 10°
[To nmpaBuity Tpaybe — JIf0KJI0 MOBEPXHOCTHAsI aKTUBHOCTH BEILIECTB OJTHOTO U TOTO K€
TOMOJIOTUYCCKOT0 palia BO3pacCTacT HpI/I6J'II/I31/ITeJ'H:HO B3 pas3a npu yBCIMUCHUN
YIJIEBOAOPOHOM 1ienu Ha rpyniy —CH—:
glc,,coon) _172510°
o(c,H.co0H) ~ 57510
[TpaBuno Tpay6e—/I10kiI0 BEINOIHSACTCS B 33JJAHHOM MHTEpBaje KOHIICHTPAIUi.

=57.5 10" H-m?/mo71b.

2(C:HsCOOH) = —

=172,5 10" H-M2/MOJTh.

6. [Io naHHBIM KOHIYKTOMETPUYECKOTO METO/a rpaduuecKku OmpeaenTe KPUTHUECKYIO
KOHIIeHTpaIuto mutesooopasoBanus (KKM) BogHOro pacTBopa Jiaypara HaTpus:

Konnenrpanus meuta C, kr/m’® 2 3 5 10 20 30




V nenbHas 2JIEKTPOIPOBOJHOCTD, K107,

Om''m! 05 0,77 127 1,67 243 3,2
Pewenue. 1o TaONMUHBIM JaHHBIM CTpouM rpaduk B koopanHarax k = f(C) u Haxonum

TOYKY HU3JI0Ma, COOTBETCTBYIONIYI0 KKM.

k-10°, om " m !
3,5 -

3 -
2,5 -
2
1,5 4
1 4

0,5 1

0 L) L) L) L) L) L) 1
0 5 10 15 20 25 30 35

C, Kkrim®

Puc. 9. I'papuueckoe onpenenenne KKM pactBopa naypara HaTpust
Kak cienyer u3 pucynka, KKM paBha 5 kr/m”.

7. Kputnueckas xoHueHTpauus wmuneuioodpaszosanus (KKM) nonemwmiicynbdara
natpus mpu 20, 40 u 60°C cocrauser coorBerctBenro 1,51-107; 1,62:10° u 1,87-107°
monb/nM’.  PaccuuraiiTe  CTaHZAapTHYIO — TEIUIOTy, OJHEpPru0 [mb0ca W DHTPONMIO
muneiooopasosanus npu 20 °C.

Pewenue. Termnory MulemiooOpa3oBaHHsi ¢ ONpeeNseM [0 TeMIlepaTypHOR

3aBucumMoct KKM:
0

In KKM =——2-+ const =- M + const
RT

PaccunrteiBaem 3nauenus In KKM u 1/7:

In KKM —6,50 —6,42 —6,28

1/T-10°, K™ 3,41 3,19 3,00
Crpoum rpaduk 3aBucumoctu In KKM or 1/7.

1T*10°
3 32 34 In KKM
-6,2 | |

-6,3 -

6.4

-6,5

-6,6 -

Puc.10. T'paduueckoe onpeneneHune TEIUIOTH MUTIEIIIO00Pa30BaAHUS
noaenuicyibdara HaTpUs



Ternoty MunenaooOpa3oBaHus ONpeneNseM M0 TAHT'CHCY YIJla HakJIoHa MpsMoin (tga):
tocr =- % —-537, otcrona: q = 8,31-537 = 4,46 kJl/MOmb.

Ouepruto [ m60ca paccuuThIBaeM 10 ypaBHEHHIO:

AG® =RTIn KKM =831-293 -In1,51 -10"* =- 15,83 Jlx/Mom.

DHTPONHIO  MHIEIO00pa30BaHUs ~ HAXOJUM,  TONB3YSACh  TEPMOAMHAMHYECKUM
ypaBuernem: AG) =AH’ - TAS®
AH® - AG' - 4,46~ (-1583)

AS? = =0,039 Korc/mons K
293
3aoauu
1. lna BoxHOro pactsopa mnponwioBoro cnupra npu 295 K HalieHsl cienyrouige
3HauYeHUS KOHCTaHT ypaBHeHus Illumkorckoro: b = 0,189, a = 0,151. Beraucnure

MOBEPXHOCTHOE HATS)KEHUE PACTBOPA NP KOHIEHTPALMH CIIUPTa, PaBHOM 0,5 KMOIB/M’.

2. Yepes cranarmometp npu 24°C npomyCcTHIN CHadaja BOIY, 3aTeM 3TaHoi. [Ipu 3Tom
YUCIO Kameiab CcocTaBuio 29 u 76 COOTBETCTBEHHO. YMEHBIIUTCA WM YBEJIUYHUTCS

MOBEPXHOCTHOE HATSKEHUE 3TAHOJIa U BO CKOJIBKO pa3, €clid TeMIiepaTypy MoBbICUTH A0 60°C
(0® (C-H5;0H) = 18,43-107° H/m; p = 0,79 r/em’)?

3. Bpruncnure moBepXHOCTHOE HaTshkeHHe BOIbI npu 20°C Mo claeayromuM JTaHHBIM
CTaJIaFMOMeTpI/I‘-IeCKOFO HCCICOOBAHUS. YUCJIO KallCjlb BOAbI — 31, YHUCJIO KaIlCjib al€ToHa —
95. IoBepxHOCTHOE HaTsKeHUE anerona mpu 20°C pasno 23,70-107° H/m.

4. BbluuciuTe MO JaHHBIM CTAlTarMOMETPUYECKOTO MCCIIEOBAHUS IOBEPXHOCTHOE
HaTsDKEHHE ATHIIOBOro crnupta npu 25°C, ecnau 4ucio Kameiab Boabl — 32, a cnupra — 64.
Maccel kanens cnupta U Boasl paBHbl 4,713 u 4,724 v coorBercTBeHHO. [loBepxHOCTHOE
HaTshKkenue Boabl ipu 25°C pasro 71,97-107° H/wm.

5. CpaBHHTE TOBEPXHOCTHYIO aKTUBHOCTh METHIINIPOIIAHOJIA U METHJIOYTaHOJIA B BOJTHBIX
pacTBopax B JaHHOM MHTEpBajie KOHIIEHTPAIIUA:

Crupt C, monb/om’ o, MH/M
0,125 52,8
MeTtumimnponanosn
0,250 44,1
0,125 47,6
MetunbyTtanon
0,250 23,7

Beimonusiercs nu npasuiio Tpaybe—/{roxino?

6. [loBepxHOCTHOE HaTsDKEHUE BOJIHOTO pacTBopa, COJIeprKallero
noBepxHOCcTHO—akTHBHOE BemecTBO ([TAB) B konnenTpamuu 0,056 mMons/mm® ipu 293 K pasrO
4,33-10% H/m. Bbluuciure BelMYMHY MOBEPXHOCTHOrO u30biTka ITAB U3 pacrtBopa ¢
xonnenrpanuei 0,028 mons/mv’ npu 293 K.

7. OnpenenuTe BeIMUMHY OBEPXHOCTHONW aKTUBHOCTH JlaypaTa HaTpusl, €CIIH JIorapupm

KKM ero BOJHOIr0 pacTBOpa COCTaBIsAET 168 (KOHIEHTPAIUA B MOIB/IM?); G = 40 3pr/cM 2; oo

=71,18 spr/ cm 2.




8. [lns BOOHBIX pacTBOPOB nojaeunicyibdaTa HaTpusi ompezeneHsl sorapupmel KKM
IpU JBYX 3HAUYEHUSAX TeMmmepaTypbl. Ompeaenure, Kak BIUSET MOBBILICHUE TEMIIEpaTypbl Ha
MOBEPXHOCTHYIO aKTUBHOCTBH AojenuiIcydbdara HaTpus. lgu = — 2,04 (mpu 20°C) u lguw= —
2,01 (mpu 60°C); G = 44 spr/em® (mpu 20°C), G = 419pr/em® (mpu 60°C); 6o = 72,75 spr/em?
(mpu 20°C ); oo = 66,18 spr/em? (mpu 60°C); KOHLEHTPAIUS B MOJIB/ M.

9. Jlorapupm KKM Bomuoro pacrsopa onearta Harpus npu 7°C cocrasnser — 30 mpu
BBIPOKEHUH KOHIEHTPALMU B MOJB/IAM’, Guw = 26 3pr/cm?, oo = 74,64 spr/cm’. Onpenenure
BEJIMYMHY TIOBEPXHOCTHON aKTHBHOCTH OJieaTa HaTpHsl.

10. /Ins BoIHBIX pacTBOPOB Jiaypara HaTpus onpenenenbl jorapubmel KKM mpu
HECKOJIbKUX 3HAYEHUSX TEMIIEPATYPhI (KOHIEHTpaLKs B MoJib/aM”). TTocTpoiiTe TeMIepaTypHyO
3aBHCHUMOCTH MTOBEPXHOCTHON aKTUBHOCTH:

T,°C 12 G s, IPT/CM? Go, Ipr/cm?
30 —1,68 40 71,18
50 —1,68 38 67,91
90 —1,68 31 60,75
11. Onpenenute KKM nonenuncynbdara HaTpus MO CIAEAYIOUIUM TaHHBIM:
lgC -24 -2,18 —2,08-2,03 -2,01-1,99 -1,95 —-1,82
G, IUH/CM 54 47 43 42 41 41 41 41

KoHLeHTpanys BeIpaKeHa B MOJIL/IM”.

12. Tlpu wu3MepeHHMH pPA3HOCTH I[IOKa3aTeleil TNpPeIOMJICHHs BOJHBIX PacTBOPOB
JNOJeIICYJIb(aTa HATPUS U BOJBI IMTOTYYCHBI CIICIYIOIINE JaHHbIC:
C-10°, Mmonb/am’ 9,1 938 954 9,7810,02 10,26 10,50
An - - 16,6 17,117,7 18,0 18,3
Omnpenenure KKM.

13. Onpenenurte BeNUUMHY NOBEPXHOCTHOM aKTUBHOCTU MHUpPHMCTaTa HaTpus 3Has, 4TO
norapudm KKM ero BogHoro pacteopa paBeH —2,3 U BBHIPAKEHUH KOHIEHTPALMH B MOJIb/ M’
(0 wu = 27 munH/cM; Go = 69,56 nuH/CM).

Pa3zoen 5. Cmpoenue muyenn I1AB.
1. Bonpocwt 013 o6cyscoenus.
1. Kakue ITAB o6pa3yrot munemisapasie cucteMmbl? OT dero 31o 3aBucut? [IpuBenute npuMepsl.
2. Kakwue tumnsl muniem MoryT oopazoBath [IAB? KakoBo ux crpoenue u ¢popma?
3. Uem oOycnoBnensl cBoictBa munemi? Kak 3to mpumenstor Ha npaktuke? IIpuBenure
IIPUMEPBHIL.
4. O0bscHUTE NOHATHE KPUTUYECKON KOHLIEHTpau MutesiooopazoBanus (KKM).
5. Ot xakux ¢akropos 3aBucut poctwxkenue KKM? [IpuBeanre 3aBUCUMOCTH U TPUMEPBHI.
6. Kakumu (GU3HKO-XUMHUECKUMU MeTogamMu MoxkHO ompeneiasite KKM? IlpuBemgurte
3aBHCUMOCTH U IIPUMEPHI.
7. Kak BiusieT JUIMHA yIJIEBOJOPOIHOM nernu Mosekyn [IAB Ha tepMoguHamuyeckue mnapamerpsl
azicopOIK ¥ MUTIEIUIO00Pa30BaHMS B BOJAHBIX pacTBOpax?

2. Jlabopamopnasa paooma Ne 5 «H3zmepenue noeepxXHoCmHo20 HAMANCEHUA NO Memooy
OmpuIEAIOWEICA KANU)



Ipunyun memooa. Ilaparomas Karuisg S>KUIKOCTH HMeeT (opMy, NpH KOTOpOH ee
MOBEPXHOCTh ObIBaeT HauMeHblel (map). Ha moBepXHOCTH XKUAKOCTU MMEETCSl YTO-TO BPOJE
IUIEHKH, KOTOpasi CTpeMHUTcs ee cxkarb. [losBieHue Takoro ciost (TMJICHKH) Ha MOBEPXHOCTH
KHUJIKOCTU OOBSACHSETCS CleqyromuM 0o0pazoM. IlycTe BHYTpH KUAKOCTH COAEPIKUTCA MOJIEKYJIa
A (puc. 5). OnuiieM BOKpYT Hee cdepy paanycoM, paBHBIM PACCTOSHUIO, HA KOTOPOM 3aMETHbI
CWJIbI B3aUMHOTO TPUTSDKEHUS STOW MOJIEKYJBl C OKPYKAIOIIUMHU €€ MOJEKYJaMHU >KUIKOCTH.
BceneactBue TOro, 4To 3TH paBHBIE CHUJIBI JEHCTBYIOT 110 BCEM HANpPaBICHUSIM CHUMMETPHYHO,
PaBHOJIEHCTBYIONIAS UM CHJIa paBHA HYJIIO.

Puc. 5. Cxema MEXMOJIEKYJISIPHBIX IPUTSKEHUM

B npyrom nonoxenuun Haxogutcs Mosiekyia b. Cuiel npuTsKeHUs, NEHUCTBYIOILIKE CO
CTOPOHBI MOJIEKYJI )KUJKOCTH, HE YPAaBHOBELLIMBAIOTCS CUJIAMH, IEUCTBYIOIIMMH HA YaCTHUIy BHE
KHUJIKOCTH, B PE3YJIbTATE YETO PAaBHOJAEHCTBYIOIIAs IPUTSKEHUS 3TOM MOJIEKYJIbl HalpaBJcHa B
CTOPOHY JHUJKOCTH, BHM3, — MOJIEKYyJla CTPEMHTCS BTAHYTbCS BHYTpPb >KUIKOCTH. B Takom
MIOJIOKEHUH HaXOJATCSl BCE MOJIEKYJbI, 0Opas3yolye I[OBEPXHOCTHBIM CIOH KHMIKOCTH,
BCJIE/ICTBHE YETO BO3HUKAET BHYTPEHHEE JaBJICHUE B KUJAKOCTH, HAPaBJIEHHOE HOPMAJIbHO K €€
MIOBEPXHOCTHOMY CJIOKO.

Hannmune  Ha ~ NOBEPXHOCTHM  JKMJIKOCTH  MOJIEKYJ, HE  YpPaBHOBEIIEHHBIX
MEXMOJICKYJIIPHBIMH CHJIAMH, CO3Ja€T B IOBEPXHOCTHOM CJO€ CBOOOJHYIO MOBEPXHOCTHYIO
SHEPrul0, CTPEMSILYIOCS YMEHbIIUThCA. Ha NOBEpXHOCTH KUAKOCTH OOpa3yercss YTO-TO
[IOXOXee Ha IUIeHKY, O0O0JaJaoulyl0 IOBEPXHOCTHBIM HaTshKeHHeM. UToObl yBETUYUTh
MOBEPXHOCTh KHUJIKOCTH, T. €. YTOOBI IPEOI0JIETh, €€ MOBEPXHOCTHOE HATSKEHUE, HEOOXO0IUMO
3aTPaTUTh HEKOTOPOE KOIUUECTBO paboThl. PaboTa HeoOXoaumMast /i yBeTUUEHUs TOBEPXHOCTH
KUIKOCTH Ha | ¢M’, CIy’KMT MEpO#l MOBEPXHOCTHOM SHEPIMHM M Ha3bIBAETCS KOIPOHUIMEHTOM
IIOBEPXHOCTHOT'O HATSYKEHUS WK IIPOCTO MOBEPXHOCTHBIM HATSKEHUEM.

MoHO paccMaTpuBaTh OBEPXHOCTHOE HATSDKEHHUE HE TOJIBKO KakK paboTy Ha EIUHMILY
MIOBEPXHOCTH, HO M Kak CHIIy, KOTOpas JeWCTBYeT Ha eAuHuly uHbl (1 M) nuHHH,
OTPaHUYMBAIOLICH IMOBEPXHOCTb, M CTPEMHUTCS COKpAaTUTh MHocienHow. B 3aBucumoctu ot
TOTO WM UHOT'O OINPEENICHHUs TOBEPXHOCTHOE HATSIKECHHE U3MEPSETCS WK B JDKOYJISAX Ha 1 M,
wii B HbloTOHax Ha 1 M. OOa M3MepeHus 4YUCICHHO COBMNAjaroT. BeneactBue Hanmuyus
IIOBEPXHOCTHOT'O HATSKEHUS JKUJKOCTb, BBITEKAIOIIAS U3 KAalIMJUIAPHOTO OTBEPCTHSI, IPUHUMAET
bopMy Karu.

OTpblB  Kamim HacTymaeT Torha, Korga €€ Macca IpeoIoJIeBAeT  JIEHCTBUE
MOBEPXHOCTHOrO HaTsKeHUs. [I0BEpXHOCTHBIM HATsHKEHHEM O0YCIOBIMBAETCS TAKKE MOJIHATHE
KHMJIKOCTU B KalMWJUIAPE, €CJIM OHA CMAuyUBAET €ro CTEHKU. JTO MOAHATHE OOBSICHSACTCS TEM, YTO
KHUJIKOCTh, CMauyuBasi CTEHKU (Kak Obl pacTeKkasCh MO HHUM), YBEJIMYHMBAET IOBEPXHOCTHOE
HaTSDKEHHE, KOTOPO€ CTPEMUTCS YMEHBIIUTh IIOBEPXHOCTb. YMEHBIIEHUE IIOBEPXHOCTH
JOCTUTAETCA TEM, YTO >KUJIKOCTb MOJAHMMAETCS B KaNWLISPE BCIEA 33 CMAuYMBAIOIIUM CIIOEM.
BbicoTa MOAHATHS >KUIKOCTH OIpPENeNIeTCsl Maccoil cTonda >KUAKOCTH, ypaBHOBELIMBAIOILEH
MOBEpXHOCTHOE HaTshkeHue. [lo BbicoTe, nuamerpy cTo0a M IUIOTHOCTH JKUAKOCTH MOKHO
paccunuTaTh BEJIMYUHY [TOBEPXHOCTHOI'O HATSKEHUS.

PactBopeHHbIe BeliecTBa M3MEHSIOT NMOBEPXHOCTHOE HATsDKEHUE KUAKOCTU. OIHU H3
HUX 3HAYUTENIFHO MOHM)XKAIOT MOBEPXHOCTHOE HATSIKEHHE (OHM Ha3bIBAIOTCS MOBEPXHOCTHO-



AKTUBHBIMH WJIH KaNWIISIPHO-aKTUBHBIMH), JIPYTrHe (IMIOBEPXHOCTHO-HEAKTHBHBIEC) HECKOJBKO
YBCIIUYMUBAIOT IMMOBCPXHOCTHOC HATAXKCHHUC. KOHI_[eHTpaHI/ISI B INOBEPXHOCTHOM CJIO€ MU BHYTPH
pacTBOpa MOBEPXHOCTHO-AaKTUBHBIX U TOBEPXHOCTHO-HEAKTUBHBIX BEIIECTB  Pa3iIU4YHA.
KoHnneHnTparus mepBbIX BEHIECTB B MOBEPXHOCTHOM CJIO€ OOJIbINIE, YeM BHYTPH pacTBOpa, a
BTOPBIX — HA000OPOT. DTO SIBICHUE U3MEHEHHS KOHIICHTPAIIMH BEIIECTBA B MMOBEPXHOCTHOM CIIOE
M0 CPaBHCHWIO C KOHIICHTpAIMEl €ro BHYTPU pacTBOpa Ha3bIBaeTCs aocopoyuei. B
3aBUCUMOCTH OT TOTO, YMEHBIIAECTCS WM YBEJIMYMBACTCS KOHIEHTpPAIMs BEUIECTBA B
MMOBEPXHOCTHOM CJIO€ PacTBOpA MO CPAaBHEHUIO C BHYTPEHHUMU CIIOSIMU, aJICOPOITHsT Ha3bIBACTCS
MOJIOKUTEIBHOU UM OTPULIATEIBHOM.

K MMOBEPXHOCTHO-aKTUBHBIM BCHICCTBAM, 3HAYHUTCIBHO IMOHMKAIOIIHUM IMOBEPXHOCTHOC
HATSODKEHUE BOJbl, OTHOCATCS MHOTHME OpPraHMYECKUE COCIAMHEHMs, Halpumep, CIUPTHI,
aJIbaACTUAbI, KCTOHBI, KHCJIOTHI. B romonornueckom pAay KHUPHBIX KHUCJIOT HOBCPXHOCTHAA
aAKTUBHOCTH OBICTPO BO3pacTaeT C yATUHEHHEM YTJIEPOJHOW IIETH, a UMEHHO B CpeaHEM B 3,2
pasa Ha Kaxayro mpudasistontyrocs rpynmy CH,. CnemoBarensHO, B TAKOM K€ OTHOIICHHUH C
pPOCTOM TOBEPXHOCTHOM AaKTUBHOCTH OyJeT YMEHBIIAThCA 3HAYCHHE TMOBEPXHOCTHOTO
HATSAXKCHUA pacTBOpaA.

[IpubnmxeHHoe W3MEpPEeHHE TMOBEPXHOCTHOTO HATSDKEHUS IKUAKOCTH MOXKET OBITh
MIPOBEACHO MPHU TTOMOIIK TPHOOpa, HA3EIBAEMOTO CTATATMOMETPOM.

[IpuHuun Meroaa 3akiIO4yaeTcss B ONPEACICHUM MacCchl Karlid, BBITEKAIOIIEeW U3
Kamwuisipa, B MOMEHT ee oTphiBa. OTpHIB Karid HAacTymaeT TOT/a, KOrjaa Macca ee OyaeT Ha
HUYTOKHO MAaJIyl0 BEIWYMHY MPEBBIIIATh CUJIY MOBEPXHOCTHOrO HaTsbKeHMs. [lpaktuuecku
MO>XHO CYHUTAaThb, YTO B MOMCHT OTphIBa KaIlJIu MacCa €€ YPaBHOBCIIMBACTCA IMOBECPXHOCTHBIM
HaTsDKeHHeM. Torjga 3amada OmbITa CBOAMTCA K OMNPENENICHHI0 Macchl Karmmd. Ecim o0bem
BBITEKAIOMICH JKUIKOCTH PaBeH V, YKCIIO Kamelb XUIAKOCTH B 00beMe } paBHO n, MIOTHOCTH
KHUIKOCTU d U YCKOPEHHE CUJIBI TSHKECTH g, TO MAacCy OJHOW KaIlIk BBIYUCISIOT 10 PopMyTIe:

a :Vidg. (1)
n

[ToBepxHOCTHOE HATSHKEHHE PaBHO 27rG, TAE I — PaJNyC Kaluuisgpa, G — HOBEPXHOCTHOE

HaTsoxenue. ClieqoBaTebHo,

V-
Y8 o, )
n
rjae 21rc s JaHHOTO IpruOopa — BEIMYMHA TOCTOSSHHAs; 0003HaYMM e¢ yepe3 K, Tormaa
V-
n
OTKy/1a
vV d -
o=" % (4)
n ‘K
JI1s1 BO/IbI, BBITEKAIOIIEH U3 3TOTO JKe KAWIUIIpa U B TAKOM ke 00beMe,
Vi, -g
00 = ) (5)
n, ‘K

rie do — IIOTHOCTh BOABI; Ny — YUCIIO Kallellb.
Pa3nenus ypaBHeHME 4 Ha ypaBHEHHE 5, IOITYUHM:

o dmn, ©)
- 3
o, d,n
OTKYZa TIOBEPXHOCTHOE HATSKEHUE UCCIIEAYEeMOH JKUIKOCTH PAaBHO
d n, ™
0 =0, -
0
d, n

UEJZb pa60mb1: O3HakoOMJIEHHE C U3MCPCHUCM IIOBCPXHOCTHOI'O HATAKCHUSA MCTOAOM
B3BCIIIMBaHUA OTpI)IBaIOIHefICH KaIuiu. Ha6J'II-O[[€HI/Ie BJIUAAHUA TEMIICpATypbl Ha HU3MCHCHUC
MMOBCPXHOCTHOT'O HATSKCHU .



Annapamypa u peaxmuewvl. CTagarMOMeTp; IITATHB C JIANKOW; 4eTblpe crakana Ha 100
mia,; 1,0 M pactBoper metunooro (CH3OH), stunoBoro (C,HsOH) u amumnosoro (CsH;;OH)
CIIUPTOB.

Onucanue npubopa. CtamarmomeTp (puc. 6) COCTOUT U3 TPYOKH, UMEIOIIECH paciiupeHne
[; BBINIE ¥ HW)KE HETO HAXOJATCS HAayalbHAas W KOHeuHas MeTku A u b. YUepe3 kamuiuisipHOe
OTBEpCTHE 2 B HMIUPOKOW TOPH3OHTAIBHONW OTHUIH(OBAHHON MOBEPXHOCTH KUIKOCTH BBHITEKACT
U3 KareJb.

Puc. 6. CranarmomeTp:
1 — pacupenue; 2 — oTBepcTHE Kanwuisipa; A, b — METKU
BoinosiHnenue pa6oTbi

Bapuanm Nel: 1y HaOmoJeHUST HM3MEHEHMsI ITOBEPXHOCTHOTO HATSIKEHUS TIpU
M3MEHEHUHU KOHIIEHTPAIIMH PAaCTBOPOB HEOOXOAWMO MPUTOTOBUTH PACTBOPHI, KAKOTO-TO OJHOTO
cnupra (COUPT BBIOpaTh MO 33JaHUIO TIPEIOJABATENsl) MOCIEAOBATEIHHBIM pa30aBICHHEM
JUCTUWIJTMPOBAHHOW BOJOW MCXOJHOTO pacTBopa B JBa pasza: Hampumep, 0, 0,2, 0,4, 0,8, 1,5, 3
MOIIB/ M.

Bapuanm Ne2: nns  HaOmoneHUsT W3MEHEHHMs] TOBEPXHOCTHOTO HATSDKEHUS B
TOMOJIOTUYECKOM PsiTy BEIIECTB C YJIMHEHUEM YTJIEPOJIHOM LIETH ONpPEACIISIIOT MOBEPXHOCTHOE
HaATSHKEHHE PAacTBOPOB Pa3HBIX CIUPTOB C OJMHAKOBOW KOHIIEHTpAIUEH.

Cranarmometp (OIOpETKY) YKpPEIUIAIOT B IITATUBE B BEPTUKAIHHOM IMOJOXKEHUU U
3aJUBAIOT KUAKOCTh TaK, YTOOBI OHA CTOsUIa BBIIIE BEpXHEH METKH (MpU 3TOM B TpyOKe He
JOJDKHO OBITH MY3BIPHKOB BO3/lyXa), 3aT€M JAIOT JKUJKOCTU BBITEKaTh M3 Kamwuisipa. Korma
YPOBEHbB JKUJKOCTH TOYHO COBIAJAET C BEPXHEH METKOI, HAUMHAIOT CUET Karellb; MpeKpaniaT
CYET Karelb TOT/Ia, KOT/la YPOBEHb JKUJKOCTH JIOUACT A0 HIDKHEW MeTKH (WM KOrja B OIopeTke
YPOBEHb KUIKOCTH yMEHBUIUTHCA Ha 2 cM’). ONBIT MOBTOPSAIOT HECKOJBLKO pa3 U OepyT
CPEIHIOI0 BEIUYMHY U3 HAONIOJAEMBIX OTCYETOB (PACXOXKIEHUE MEXAY OTIACIbHBIMU
M3MEPEHUSIMH JT0JKHO OBITh He Oonee 1-2 kanens). Pe3ynbraTel cBeTH B TabmuIy 1.

Tabmuma 1
Yucro kaneab pacTBOPOB B ONpeAeEHHOM 00bEME KHUIKOCTH (171 = 6 )

Bapuanm Nel:

C (cnmpra), Mon/ oM’ 0
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ny
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Bapuanm Ne2

3
HanMeHoBa e C (cnupTOB), MOJIB/ IM

_ S
N =Hepeo + =, MT

CIiupTa n n; nz, Mr ny ns Ne -

STUJIOBBIN

MIPONUIIOBBII

HSOHpOHHJ’IOBHfI

Oy THJIOBBII

1300y THJIOBBIN

AMHWJIOBLINA

O0paboTka pe3yJbTaToOB

VYKa3aHHBIM METOJIOM OTPENAEISIOT CPEJHEe YMCIO Kareidb BOJbI, 00pa3yromuxcs Mpu
UCTEUYEHHNH U3 OIOpeTKH 00beMa V, a 3aTeM YMCIIO Kallellb UCCIEyEMbIX PACTBOPOB U3 ATOTO XKe
oobema. [loBepXHOCTHOE HATSHKEHHE BBIYMCISIIOT 10 BBIBEACHHOW BhINIE (opMyJIe:
_9 d m,

b
d, n

r7ie O¢ - MOBEPXHOCTHOE HATSHKEHHE pacTBopuTens (Tabi.2), dy — MIOTHOCTb BOBL; #y — YUCIIO
Karieslb BOJIbl, # — YUCIIO KaIleJlb )KUJIKOCTU B 00beMe V, d— MIOTHOCTh JKUAKOCTH.

o

Tabmnumna 2
IToBEpXHOCTHOE HATSHKCHUE BOJIBI
Tewneparypa, CC | e | Tevmeparypa, C |
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

CnenaTh pacueThl MO TPUBEAEHHOW BhIE (Gopmylie ais 3HAYCHHH MOBEPXHOCTHOTO
HaTSDKEHMsI UCCIIEIOBAaHHBIX PAcTBOPOB; JaHHbIE BHECTH B Tabmumy 3 (Bapuant Nel) wimm
tabnuny 4 (Bapuant Ne2).

Tabmuia 3
H3menenue nogepxXHoCmMHO20 HAMANCEHUS PACMEOPA C PA3HOU KOHYeHmpayueil
KoHLeHTpanys pacTBopa, MOJIb/ M’ IToBepxHOCTHOE HaTskeHue,10™ JIx/m?
0
Cnupm
Tabmua 4

H3menenusn NOGEPXHOCMHO20 HAMANHCEHUA 6 COMO/I0CUHECKOM p}my eeuiecme

Konuenrtpanus pactsopa,

3 [ToBepxHOCTHOE HaTsKeHueE, 107 JIK/M
MOJIB/ IM

Cnupm

STUJIOBBIN




IIPONUJIOBBIN

H3OHpOHHJ’IOBHﬁ

Oy TUIIOBBII

aMWJIOBBIN

OTueTt no padorte

[To nanubpiM Tabmun 3 wiu 4 mocTpouth rpaduueckue 3aBUCUMOCTH. PaboTa cuutaercs
BBIHOHHGHHOﬁ, €ClIn HpI/IBelleHBI BCC HeO6XO)II/IMI>Ie pacquH, HOCTpOCHI)I I/ISYLIaCMBIe
3aBHCHMOCTH, MPUBEACHBI BCE CTPYKTYPHBIC (DOPMYIIBI H3yYaeMbIX BEIIECTB, CAEIAHbI BHIBOJbI
COOTBETCTBYIOIINE TTOCTABJICHHOM IICIIH.

CpaBHuUTe pe3yibTaThl, HOTYyYEHHBIE METOIOM OTPBIBA KOJIbLIA U METOJIOM CYETa Karellb.
OOBsacHHUTE HAOJIOJaeMbIe 3aBUCUMOCTH.

Paszoen 6. Ilosepxnocmmusie asnenun. Illpuuunvt 603HUKHOBEHUA.
Tepmoounamuka nogepxnocmuuix aenenuii. Ilosepxnocmnoe namsasicenue.
H3zomepmovi. Memoowvl onpedenenus.

1. Bonpocul 014 o6cyscoenus.

1. Kakue siBieHUs OTHOCST K IOBEPXHOCTHBIM?

2. KaxoBbl IpUUMHBI BOSHUKHOBEHUS IOBEPXHOCTHBIX SIBJICHUN?

3. Knaccudukanus noBepXHOCTHBIX sBJIEHUH uepe3 oObeauHeHHoe ypaBHeHue | u Il Hauan
TepMoauHaMuku. [IpupaineHue noBepXHOCTHOM 3HEPTUU B IPYTHE BUJbI SHEPTUU.

4. T'eomeTpuyueckre mapaMeTpbl MOBEpXHOCTU. [IOBEpXHOCTHBIN CION KUIAKOCTU M TBEPIOTO
Tena.

5. IloBepxHocTHas sHeprust ['udoca.

6. IloBepxHocTHOe HaTspKeHue. TepmoauHamuueckoe omnpeneiacHue. OU3MUECKU CMBICT U
CHJIOBOE OIPE/IEIICHHUE.

7. TepMonMHaMuKa IIOBEPXHOCTHBIX SBJIEHMH. MeTonbl ONUCAaHUS  TEPMOJMHAMUKHU
MOBEPXHOCTHBIX SIBJICHUM, UX TOCTOMHCTBA U HEAOCTATKHU.

8. llonmnas ynenbHas TOBEPXHOCTHas dSHeprus. YpaBHeHue ['m60ca-I'enbmronbua.
TemnepaTypHblil K03 (PUIHEHT TOBEPXHOCTHOIO HATSKEHHUS.

9. TemnepaTypHas 3aBUCUMOCTb IIOBEPXHOCTHOTO HATSKEHUA (O).

10. 3aBUCHMMOCTh 3HEPreTHYECKHX MapaMeTpOB IMOBEPXHOCTH OT MOJSPHOCTH KHUJKOCTEH.
ITpaBuno I1.A. PeOunaepa Ui pa3iuuHbIX KUAKOCTEH.

11. BuusHue npuponsl rpaHuyammx ¢a3 Ha HOBepXHOCTHoe HatsbkeHue. [Ipasuno I'.H.
AHTOHOBaA.

12. 3aBUCHUMOCTh IOBEPXHOCTHOTO HATSIKEHHMsSI pPAcTBOpa OT MPUPOAbl U KOHILIEHTpalUU
pacTBOpeHHBIX BellecTB. V30TepMbl MOBEPXHOCTHOrO HatTshkeHus (3 tuma). YpaBHeHue b.A.
[Iumkosckoro (ITAB).

13. Meroabl u3MEpeHHsT IOBEPXHOCTHOIO HaTspKeHUsA. (CTaTM4eCcKHME METOAbI: METO[
BunerensMu, MeTo KanwIssipHOTO MOJHATHUS, METOJ] Jiexauel Karuiu.

14. TlomycraTueckue METOIBI: METOJ OTpbIBA IUIACTUHKU, METOJ OTpbIBa KOJbLA, METOJ
B3BEIIMBAHUS UM CUETA Karellb.

15. lnnamuyeckue Metopl. CpaBHEHUs TPEX TUIIOB METO0B. CaMONPOU3BOJIBHBIE IIPOLIECCHI B
noBepxHocTHOM ciioe. Kakue (akTtopbl ompesenstoT yMEHbIIEHHE I[OBEPXHOCTHOIN 3HEpPruu
(AG). B pesynbrate yero GpopMupyercs CTpyKTypa MOBEPXHOCTHOTO €057

2. Jlabopamopnaa paooma Ne 6 «H3yuenue Kpumuueckou - KOHUEHmMpayuu
MUUENI000PA306AHUA  AHUOHHBIX  NOGEPXHOCMHO-aKmugHvlx  eewjecme (AIIAB) ¢
KamuOHHbIMU KPACUMETIAMU)

Ipunyun memooa. AIIAB ¢ KaTHOHHBIMH KpacUTEISIMU 00pa3ylOT HOHHBIE Maphbl
(voHHBIE accouumaTsl), T.K. 3apsan  Kpacurens U AIIAB  tepsercd, wuoHHas napa
AJIEKTPOHEWUTpaJIbHA, [MO3TOMY HOHHBIE Mapbl B BHJIE€ CKOAryJUPYIOUIMX YacTHIl BBINAJAIOT B



ocanok. Mcmonb3ys JaHHbIE SBICHHS, MOXKHO M3YYUTh KPUTHYECKYIO KOHIEHTPALIUIO
muresiooopazoanus (KKM).

Annapamypa u peaxmugvi. DOTOIIEKTPOKOIOPUMETP JIFOOON CUCTEMBI C MOTJIOIIEHUEM
ceera oT 400 1o 800 HM m kroBetoH ¢ TommuHOU ciost 0,1-5 cm. Ilocyna creknsHHas MepHas,
I'OCT 1770-20292-74. MeTuneHoBbIA (PUONETOBBIN, Y.1.a. PACTBOP C KOHLEHTpamueid 107
MoJIb/M’. AMMOHUIHBIN OydepHbiii pacteop, pH 10.

Hcxoonvuii cmanoapmmuswiii pacmeop 107 mosns/nm® ATIAB.

Pabouuti cmanoapmueiti pacmeop, 10° mons/mm® AITAB, TOTOBAT W3 HCXOTHOTO
CTaHIAPTHOTO pacTBOpa pa3daBICHUEM.

BobinosiHenue padoTsl
JUyist MPUrOTOBJIEHHS IIKAJIBI CTaHAapToB B 10 mpo6upok emkocthio 10 cm® BHOCAT 0; 0,2;
0,4; 0,8; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 cm’ pabouero cranmaptHOoro pacrsopa AITAB. O0bem
nosomar 10 10 cm® Bogoit, qo6asnsror 2 cm® Oydeproro pactsopa ¢ pH 10 1 mepeMeImmBaror.
Janee mpubasisor 1 cM’ pacTBopa METHIIEHOBOTO (DHOJETOBOrO, MEPEMEMIUBAOT | MHUH |
yepe3 30 MUH M3MEpSIIOT ONTHYECKHE TUIOTHOCTH pacTBOpoB (A, Az ... Aj). dua oOpaboTku
Pe3yJIbTaTOB MOBTOPUTH PabOTYy.

O0paboTka pe3yJibTaTOB
[To pe3ynbTaTaM U3MEpPEHUs: ONTHUYECKUX TIOTHOCTEN CTPOSAT 3aBUCHUMOCTh «ONTHYECKast
IUIOTHOCTh pacTBOpoB — KoHueHTpanus [TAB» (puc. 15). B Ttouke KKM wnabmrogaeTcst uznom
npsamoit. Jlnsa HaxoxaeHus KKM k u3nomy mnpsMOM NIPOBECTH KacaTelbHbIE, W3 TOYKH
nepeceyeHus] KacaTelbHBIX OMYCTUTh MEPIECHAUKYNIAP HAa OChb aOCIUCC M ONpPENeNUTh TOUKY
KPUTHUECKON KOHIIEHTPAIMN MUIIEIUI000pa30BaHMsL.

AA

C, mons/om*
Puc. 19. I'paduaeckuii cnoco6 nHaxoxaenuss KKM
OTuet o padore.

3. Komnnekm 3a0anuii 011 KOHMPOAbHOU padomaol
KonTpoasnas padora Nel mo teme:
«DU3UKO-XMMHYECKHE CBOHCTBA MOBEPXHOCTHO-AKTHBHBIX BelllECTB)

Bapmuanr 1

1. 3adanue 1. Ilo naHHBIM KOHIYKTOMETpHUUYECKOro Meroaa rpaduuecku ompenenure KKM
BOJIHOTO pacTBOpa JiaypaTa HaTpusl.
KonnenTtpanus mbuia C, xr/m® 2 3 5 10 20 30
V enbHas 31eKTPOpOBOIHOCT, Kk -10°, OM'-M™ 0,5 0,77 1,27 1,67 243 32

2. 3aoanue 2. TIoBepXHOCTHOE HATSKEHUE HA TPAHHMIIE PTYTh-BO3MyX paBHO 72,75 -107 JIx/M>.
Yemy paBHA N30BITOYHAS IOBEPXHOCTHASI SHEPTHUS KAIUTH PTYTH AMaMeTpoM 1,2 Mm.

3. 3aoanue 3. TIoBepXHOCTHOE HATSKEHHE Ha TPAHHMIIE PTYTh-BO3MyX paBHO 72,75 -107 JIx/M>.
Yemy paBHA N30BITOYHAS IOBEPXHOCTHAS SHEPTHUS KAIUTH PTYTH AMaMeTpoM 1,2 Mm.



Bapmuanr 2

1. 3aodanue 1. Bpbluucaure 1O JQHHBIM — CTaJarMOMETPUYECKOTO  HCCIIEAOBAHMS
ITOBEPXHOCTHOE HATSHKEHUE TUIIOBOrO cnupta npu 25°C, eciii 4uciao Kamneiab BOAbl —
32, a cnupra — 64. Maccel kamenb cnupra U Boabl paBHel 4,713 u 4,724 1
COOTBETCTBEHHO. [T0BEpXHOCTHOE HaTsHKeHue BobI Ipu 25°C paBno 71,97-107 H/m.

2. 3adanue 2. ]Ins BOAHBIX pacTBOPOB JIaypaTa HaTpus ompeneneHsl Jorapudmer KKM mpu
HECKOJIbKUX 3HAUEHWAX TeMIeparypsl (KOHIEHTpamus B Moiw/aM’). IlocTpoiite
TEMIEPATYPHYIO 3aBUCHUMOCTb [IOBEPXHOCTHON aKTUBHOCTH:

T, °C [ O i o
30 -1,68 40 71,18
50 -1,68 38 67,91
90 -1,68 31 60,75

3. 3aoanue 3. CpaBHHMTE NOBEPXHOCTHYIO aKTMBHOCTb IMPOIMHOHOBOM M MAacisIHOW KHCJIOT B
BOJIHBIX pacTBOpax B JAHHOM MHTEpBaJie KOHLIEHTPALIUH, €CJIM U3BECTHO:

Kucnora C, mons/om’ o, MH/M
0,0312 69,5
HPOMHMOHOBAS 0.0625 o7
0,0312 65,8
MacisiHas
0,0625 60,4

Bemomnnsiercs mu npasmiio Tpayoe—/Irokino?

IlepeyeHb BONPOCOB U 33IaHUI, BBIHOCUMbIX 32a4€T
1. Kakue kiacchl BEHIECTB OTHOCST K MOBEPXHOCTHO-aKTHUBHBIM BellecTBaM U nouemy? Kakue
BEIIIECTBA HAa3bIBAIOTCA MOBEPXHOCTHO-aKTUBHBIME (ITAB)? ITpuBeauTe nmpumepsl.
2. Kakoe ctpoenue nmerot [IAB?
3. Kak noapazgaenstorcs [IAB B 3aBUCUMOCTH OT COCTOSTHUS?
4. Ionsatue ruapodunbHO-TUNOpMILHOrO Oananca. Kak ompenensercs, Ui 4ero 3TO MOHATHE
BBEICHO?
5. Onpenenenne NOBEPXHOCTHOM aKTUBHOCTH AJ1s pa3HbIx rpymnm ITAB.
6. B yeM 3akimrouaercsa morontee aervictsue [1AB?
7. Knaccudukanus [TAB. IlpuBeaure npumepsi.
8. Uem ompenenstorcs obnactu npumeHeHuss [IAB? Ilepeuncnure OCHOBHBIE 00JacTH
npumeHenus [TAB.
9. Cunre3 AITAB. Conu BbICHINX KUPHBIX KUCIIOT.
10. Cunre3 AITAB. Conu cynb(po3¢pupoB NEpBUUHBIX U BTOPUYHBIX CITUPTOB.
11. Cunre3 AITAB. Ankunapuncynb@oHatbl. ATKUICYIb()OHATHI.
12. Cunte3 AITAB. Azotconepxamune annonssie [1AB.
13. Cunre3 nHemoHoreHubix I[IAB.  OxcudtrimpoBaHHble CHUPTHL. OKCHATHIMPOBAHHBIE
AITKUII(EHOITBI
14. Cunre3 HITAB. AnkuiamMuHBL
15. CuHTE3 KAaTHOHHBIX TOBEPXHOCTHO-AKTUBHBIX BEIIECTB.
16. CuHTe3 aHMOHHBIX TOBEPXHOCTHO-aKTHBHBIX BEMIECTB. AHHUOHHO OpPHEHTHUPOBAHHBIC
amdonutasie ITAB. AnkuiaMuHOKapOOHOBBIE KUCIOTHI. [IpuBenuTe npuMepsl.
17. Jla¥iTe onpeneneHre MOHATUIO MOHHBIN accouuat. [IpuBenuTe mpumepsl.
18. Kakue wHOHHBIE accolMaThl CHOCOOHBI 00pa3oBbiBaTh aHuoHHble [IAB? IlpuBenurte
MIPUMEPBL.
19. Kakume wnoHHBIE accouuaThl CHOCOOHBI 00pa3zoBeIBaTh KaTtuoHHbele [TAB? IlpuBenure
MIPUMEPBL.
20. HazoBute coBpeMmeHHbIe MeTobl omnpenencnus cuarerndeckux [IAB (CITAB) B oObekTax
OKpY>KaroIleu cpebl.



21. Pacckaxure 00 ompeneneHud KaTHOHHBIX [TAB B BUIle MOHHBIX acCOIMATOB ¢ aHUOHHBIMHU
KpacuTeIsIMUA IKCTPAKLIMOHHO-(POTOMETPHUYECKUM METOIOM.

22. Pacckaxure o6 onpenenennu HITAB B Buze MX coeiMHEHHI ¢ pOIaHUIOM KOOabTa.

23. Pacckaxute 00 onpenencHuu AITAB B Bue MX HOHHBIX acCOIMATOB C KATHOHHBIMH
KpPacUTEISIMHU.

24. Kakue BemecTBa OTHOCAT K AeTepreHTaM? Yem 00yclioBiIeHa UX TOKCUYHOCTH?

25. Kakue cyniecTBytoT HOPMBI U J03bI IIPH Pa3IUYHOM MOCTYIIJIEHUHM B OPraHU3M KaTHOHHBIX,
AHMOHHBIX, HEHOHOTEHHBIX TTOBEPXHOCTHO-AKTUBHBIX BELIECTB?

26. B uem 3akmouaercs Ouosnoruyeckoe aerctsue [IAB mpu IMTensHOM NOCTYIUIGHHH B
opraHu3M XHBOTHBIX? [IpuBennTe mpumepsl.

27. Hmeercss M 3aBUCUMOCTb KOXHO-Pa3ApaXkaroIlero M aUIEPrMYECKOro  JEHCTBHS
JETEPreHTOB OT XUMHYECKOIO CTPOEHUS W TEXHOJIOTMM HX TNpou3BoacTtBa? B uem onHa
IIPOSIBIISAETCS?

28. B uyeMm mnposiBisieTcs TUTMEHMYECKOE 3HAYEHHE IOBEPXHOCTHO-aKTUBHBIX BEIIECTB B
YCIIOBUSAX 3apsi3HEHUs] 0OBbEKTOB OKpYyKarolei cpepl?

29. Kakme ITAB oOpasyror munemisipasie cuctembl? OT yero 3to 3aBucut? I[lpuBemute
IIPUMEPBHL.

30. Kakue Tuns! munent moryT o0pasoBats [IAB? KakoBo ux crpoenue u ¢popma?

31. Yem oOycnoBnensl cBoiictBa munemn? Kak sto mpumenstor Ha mnpaktuke? [Ipusenure
MIPUMEPBHI.

32. O0bACHUTE MOHATHE KPUTHUECKONW KOHIIEHTpaluu Mutesioodpasosanus (KKM).

33. Or kakux (axkropos 3aBucut goctmxenrne KKM? [lpuBenuTe 3aBUCUMOCTH U IPUMEPBI.

34. KakumMu (QU3MKO-XMMHUYECKUMHU MeTojaMu MokHO ompenenats KKM? [Ipusenute
3aBHCHUMOCTH U IIPUMEPHI.

35. Kak BiusieT QiMHa yrieBoJOpoaHOM 1ienu Monekys ITAB Ha TepMonmHamMuueckue napamerpsl
asIcopOITK ¥ MUTIEIUTO00Pa30BaHMS B BOJHBIX pacTBOpax?

52. Kaxkue sBI€HHUS OTHOCAT K IOBEPXHOCTHBIM?

53. KaxoBbI NpUYMHBI BOSHUKHOBEHMS TIOBEPXHOCTHBIX SIBJICHUN?

54. Knaccudukanus MoBEpXHOCTHBIX SIBIEHUH yepe3 oObeauHeHHoe ypaBHeHue I u Il Hawan
TepMoauHaMuku. [IpupaiieHre moBepXHOCTHON SHEPTUU B JPYTHe BUJIbI SHEPTUH.

55. I'eoMerpuyeckue napameTpsl MOBEPXHOCTH. [I0BEPXHOCTHBIN CIIOM KUIAKOCTH U TBEPAOTO
Tena.

56. IloBepxHocTHas sHeprus ['ubdoca.

57. TloBepxHOCTHOE HaTshKeHHE. TepmoamHamMuueckoe omnpeaesncHue. PU3NYECKU CMBICT U
CHJIOBOE OIIPEJIEIICHHUE.

58. TepmonuHamMuKa TIOBEPXHOCTHBIX sIBI€HHMH. MeToapl oOnmucaHusi TEpMOJWHAMUKU
MIOBEPXHOCTHBIX SIBJICHUM, UX JTOCTOMHCTBA U HEAOCTATKH.

59. Ilonmnast  ynenpHas  TMOBEPXHOCTHAsE JHEprus. YpaBHeHue [ mO6ca-I'enpmromsiia.
TemmnepatypHblii K03((HUIIMEHT TOBEPXHOCTHOTO HATSKEHHUS.

60. TemmeparypHas 3aBUCUMOCTb TOBEPXHOCTHOTO HATSXKEHHUS (O).

61. 3aBUCHMOCTD HHEPreTHUUECKUX IAPAMETPOB IOBEPXHOCTH OT MOJISIPHOCTU KHMJKOCTEM.
[TpaBumo I1.A. Pebunnepa ayis pa3nudHbIX KUIKOCTEH.

62. BnusHue mnpupoapl rpaHuyamux (a3 Ha mNoBepXHOCTHoe HatshkeHue. Ilpasumo ['.H.
AHTOHOBA.

63. 3aBUCHMOCTb IOBEPXHOCTHOIO HATSHKEHHUS pacTBOpa OT MPUPOJAbl M KOHILEHTpALMH
pacTBOpPEHHBIX BelecTB. M30TepMbl MOBEpXHOCTHOrO HaTshkeHus (3 tumna). YpaBHenue B.A.
[Iumkosckoro (ITAB).

64. Meronpl W3MEpEHUS TOBEPXHOCTHOTO HATskeHHs. (CTaTHYeCKHe METOABI: METOJ
BunerensMu, MeTo KanWIspHOTO MOJHATHUSA, METOJ JIeXkKadel Karliu.

65. Tlomycrathueckne METOMAbI: METOJ OTPbhIBA IUIACTUHKH, METOJ OTpbIBAa KOJbIA, METO]
B3BEIIMBAHUS UJIM CUETA KaIlellb.

66. Jlunamuueckue Metonbl. CpaBHEHHUS TPEX TUIIOB METOJIOB.



67. Camompou3BOIIbHBIE TPOIECCHl B TOBEPXHOCTHOM cioe. Kakue (akTopsl ompenenstor
yMeHbIlleHne ToBepXHOCTHOW sHeprun (AG). B pesynmpraTte Wero QopmMupyercs CTPyKTypa

MIOBEPXHOCTHOTO CJIOSI?

Tabauua 9. [Ipumeps! OIIEHOYHBIX CPEJCTB C KIF0UYaMU NMPABUIIBHBIX OTBETOB

No

Tun 3aganus
n/m A

dopmyJIHpOBKa 3adaHUS

IIpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuUHyTaXx)

IIK-5. Cnioco0eH npoBOANTHh KPUTHYECKHUI AHAJIU3 MOJYYEHHBIX Pe3yJIbTATOB U OLIEHMBATH
NMePCNeKTUBbI MPOA0JIKEeHNsI padoT B BHIOPAHHOH 00/1aCTH XMMHH, XUMHYECKOI
TeXHOJIOTHH WJIH CMEKHBIX ¢ XMMHell HayKax

1. | 3aganue 3akpbrToro | [loBepXHOCTHBIE — SIBJIECHMS B 1
THTA HaAOII0TAI0TCS:
a) 8 obveme as;
0) 6 eazosoii ghase;
8) Ha nosepxHocmu pazoend
das.
2. CocTaB  IOBEPXHOCTHOIO 0 1
CIIOSI:
a) coenadaem ¢ cocmasom
00veMHOU ha3zvl;
06) He cosenadaem ¢
cocmasom 00veMHOl
daszvi;
8) omo  nouamue  He
omHocumcs K
NOBEPXHOCMHOMY C0IO.
3. Me:xda3zHple MOBEPXHOCTH a 1
MOTYT CYIIECTBOBaTh IPHU
HATMYUH:
@) JHCUOKOU U 2A3000pA3HOU
gas3vl;
0) 08yx 2azoobpasnvix ¢has;
8) 08yx meepovix has.
4. [ToBepXHOCTHBII ciou 0, B 1
KHUJKOCTH OOHOBISIETCA 3a
cyer MPOIIECCOB: a)
3amep3anus;
0) ucnapenus;
8) KOHOeHcayuu.
5. [ToBepXHOCTH KUAKOCTH: a 1
@) 5KCNOHEHYUANbHAA,
0) 9K8UNOMEHYUATbHA,
8) IKBUMONAPHASL.
6. 3aganue CurtyarmonHnas 3ajaya. [TIAB oObemuuser ux 2
OoTKpbITOrO THNa | Kakue BemecTBa Ha3bIBAIOT | OCHOBHOE CBOHCTBO —
MMOBEPXHOCTHO-aKTUBHBIMU | CIIOCOOHOCTh CHMKATh
BemiectBamu?  [IpuBeauTe | MOBEPXHOCTHOE




n/m

Tun 3aganusa

dopmyJIHMpOBKA 3a4aHUS

IIpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHyTaXx)

MIPUMEPBHI.

HATSDKEHHUE BOJABI WM
BOJHBIX pacTBOpOB
Pa3IMYHBIX
COEMHEHU.
CrocoGHOCTh CHMXKATh
MMOBEPXHOCTHOE
HaATSHKEHUE BOJIbI
XapaKkTepHO VTS
MHOTHUX KJIACCOB
OpPraHUYECKUX
COCIUHECHHH,
HaTnpuMep, JUTST
CIHUPTOB, aJbJCTUIOB,
KETOHOB,
YIJIEBOI0POJIOB u
Pa3IMYHBIX ux
MIPOU3BOIHBIX.

Mepoii  cocoOHOCTH
CHIDKATh
MMOBEPXHOCTHOE
HaATSHKEHUE BOJIbI
SIBJISICTCS
MOBEPXHOCTHAS
akTUBHOCTb. Eoo B
OTPOMHOM CTEIICHU
o0nagaoT conu
IIEJIOYHBIX METAJUIOB U
aMMOHHUS BBICIIIAX
KHUPHBIX KHCJIOT,
pa3IUYHbIC TIOJTUMEPHI
Ha OCHOBE
STHJICHTJIUKOJIS
(TOJTMATUIICHTITUKOJIH ),
a30TcoepKAaIIne
OpraHUYeCcKue
COCAUHEHHS, 0COOEHHO
T€, B KOTOPBIX a30T
CBsI3aH YEeTBIPHMS
KOBaJICHTHBIMU
CBS3SIMH W HECeT
MOJIOKUTEIIbHBIN 3apsijl.

CuryannoHnHas 3aaayva.
UYem 00ycnoBiieHbI 0cOObIE
cBoiictea [IAB?

I[TAB 0OBIYHO
TUGUIBHEL  —  OHHU
coAep:kar B  CBOEW
CTPYKType TOJSPHYIO
yacte (TuapoduibHas
4acTb) U HEMOJSPHBIN
Y4acToK, 00BIYHO
YITIEBOJIOPOIHYIO IIEh




Bpewms

Ne [TpaBuiIbHBII
i Tun 3aganus dopmyJIHMpOBKA 3a4aHUS oTBET BBITOJHEHUS
(B MuHyTaXx)

(rumpodoOHass 4YacTh),
M OTH JIBE 4YacTu
MPUIAIOT
paccMaTpuBaeMbIM
BeleCTBaM 0co0BIe
CBOIiCTBA. Orto
CHOCOOHOCTD
00pa3oBBIBATH
MHUIEIUTBI-arperaThbl
Ppa3IM4YHON
KoHpurypammm,
KOTOpBIC MOTYT
yBJIEKaTh U3 PacTBOPOB
OpraHUYECKUE u
HEOpraHUYECKUe
BeIIECTBA WA
MEePEeBOIUTH
TPYJHOPACTBOPUMBIC B
BOJIC  BellecTBa B
KOJIJIOUHO-
JTUCTIEprUpOBaHHOE
COCTOSIHUE.

8. CuryanmonHas 3ajayva. B 3aBucumoctu ot 2

B qeMm 3aKJII0YaeTCs
YCIIOBHOCTD B
knaccudukanuu [TAB 1o
COCTOSIHUIO?

cocroauua IIAB B

pacTtBope YCJIIOBHO
pa3iauyaT  HCTUHHO
pacTBOpPUMBIE
(MOneKysIpHO-
JUCIIEPIUpPOBaHHbIE) U
KOJUIOUIHEIE TTAB.
Y ci10BHOCTH TaKOTO

pasaciiCHUusA COCTOUT B
TOM, 4YTO OJHO M TO XK€

IIAB MOXKET
OTHOCHUTECI K 00euM
rpynmnam B
3aBHCUMOCTH oT

YCIOBUHI U XUMHYECKOU
pUPO/IbI (TIOJSIPHOCTH)

pacTBOpUTEIS. Ob6e
TPYIIIIBI I[TAB
azicopoupyrorcs Ha

($a3oBBIX TpaHUIAX, TO
€CThb  NpPOSBIAIOT B
pacTBopax
MTOBEPXHOCTHYIO
aKTUBHOCTB, B TO BpeMsl
KakK 00BEMHEIE




n/m

Tun 3aganus

dopmyJIHMpOBKA 3a4aHUS

IIpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHyTaXx)

CBOICTBA, CBSI3aHHBIE C
BO3HUKHOBECHHEM
KOJUIOUJIHOU
(MunemspHoit)  assbl,
MIPOSIBJISIOT JIMIID
xoutonaaeie ITAB.

CutyannoHHas 3aaaya.
Packpoiite TTOHATHE
rUAPOUITBEHO-
munoduneHOoro  Oanasca.
Kaxk u IUIA qero
onpenensitor ['JIB?

['pynmbt ITIAB
OTJIMYAIOTCS
3HaYCHUEM
0e3pazMepHOit
BEJTUYHHBI, KOoTOpast
Ha3bIBACTCS
2uopogunvro-
JUROPUILHOM
oarancom (I'JIB) m
OTIpeIeNAeTCS
OTHOIIICHUEM:
A=b+Wv)/a,
rie (b+Wv) -
cpoacTtBo  (cBOOOIHAS
SHEPTrUs
B3alMOJIEHCTBHS)
HENOJSPHON 4acTu
Monekynsl  [TAB  k
YTIIEBOIOPOTHON
SKUIKOCTH (b -
Oe3pa3MepHBIi
rnapameTp, 3aBHUCSIINAN
ot nipupoasl [1AB, W -
cBOOOTHAS SHEPTUs
B3aNMO/JICICTBHS B
pacuere  Ha  OJHY
rpyniy CH,, v - uucno
rpyImnm CH, B

YTIIEBOJOPOIHOM
paaukane), a -
CPOJICTBO  TIOJISIPHOM
TPYIIIIBL K BOJIE.

MuHHMaAIBEHOE  YHCIO
YIJIEPOJIHBIX aTOMOB B
pagukane s pasHbBIX
BHUJIOB KOJUIOMTHBIX
IIAB JIEKUT B
npeaenax 8-12, To ectb
KOJUIOUJIHEIE ITAB
HMEIOT JIOCTaTOYHO
OOMIBIION
YIJIEBOAOPOIHBIN
pagukain. Bmecre ¢ Tem




n/m

Tun 3aganus

dopmyJIHMpOBKA 3a4aHUS

IIpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHyTaXx)

10.

KOJUIOUIHEIE ITAB
JOJDKHBI  00J1aiaTh M
WCTUHHOM
PacTBOPUMOCTBIO B
BOJIE, TO €CTh
MOJISIPHOCTh
rUAPOGUIBLHON TPYIIIBI
TaKKe JIOJDKHA OBITh
JIOCTaTOYHO BBICOKOM.
B nagane 60-x rr. XX
B. [. JleBuycom ObLia
pa3paboTana mkaisa
I'JIb co 3HadyeHUsIMU

ot 0 10 40. [IAB ¢
TUTIO(GUITLHBIMHU
CBOMCTBaMH UMECIOT
Hu3kue 3HaueHus 1'JIb,
C TUAPO(UITBHBIMH -
BeIcOKkHe. Kaxxnon
rpyImIe aToMoOB,
BXOJISIIIICH B MOJIEKYITY
ITAB, npunuceIBaeTcst
rpymmoBoe uucio. [Ipu
CJII0’KCHUH ITUX YUCEN
nony4atot ['JIb o
bopmyiie:

b = 2
THIPOPUIBHBIX
TPYIIOBBIX YHCENl + X
ruapopOOHBIX
IPYIIOBBIX ynced + 7.

CuryannoHnHas 3aaayva.
B qeM 3aKIII0YAETCS
Motomee aeiicrsue [TAB?

Moro1iiee ASHCTBIE
I1AB 3akirouaercs B
YIQJICHUH C
OUMIIIAEMOH
MMOBEPXHOCTHU
MPUJIMHILINX K HEH
MEJIbYAUIINX YaCTHI]
IpsI3U U TOHYAKTITHX
MAaCJISHBIX IICHOK.
CornacHo
pa3paboTaHHOH TeopHH
I1.A. PeGunnepa,
MOIOIIEe ACHUCTBHUE
MPEACTABISIET COOO0H
CIIOKHBIH KOMIIIEKC
B3aMMOCBSI3aHHBIX
MPOIIECCOB:
cMayuBaHu4,




Bpewms

Ne [TpaBuiIbHBII
Tun 3aganust dopmyJIHMpOBKA 3a4aHUS BBITOJHEHUS
/T OTBET
(B MuHyTaXx)
MenTH3aIHH,

SMYJIbTUPOBAHUS U
cTaOMIM3aIUK YaCTHII,
3arps3HSIONINX
MMOBEPXHOCTh

OYHIIACMOro BCICCTBA.

Bce »Tu nporuieccel
00yCIIOBJICHBI
BO3HMKHOBEHHEM Ha
MMOBEPXHOCTH paszjena
KOJUIOMTHO-
aJICOPOIIMOHHBIX CIIOEB.
[TosroMy Moromme
ITAB noikHBI OBITE
XOPOIIMMHU
AMYJIIaTOPAMH,
001agaTh BEICOKOM
IIOBEPXHOCTHOMN
AKTUBHOCTBIO U SIPKO
BBIPKECHHBIMU
KOJUIOMTHBIMU
CBOMCTBAMM B BOJHBIX
pacTBopax. 3a cuer
aJIcOpOIIUU MOJIEKYJT
MOIOIIIUX CPEJICTB Ha
MTOBEPXHOCTH
OYHIIIAEMOTI'0 BEILECTBA
Y Ha MIOBEPXHOCTH
YaCTHYCK TPS3HU
MIPOUCXONUT UX OTPHIB
OT OYHIIIAEMOH
MMOBEPXHOCTH, T.€.
MEeNTU3aLMs U
CcTa0UIn3aIus.
Yactruuku rpsi3u
00pa3yroT CTONKYIO
BOJIHYO AMYJIbCHIO WITH
CYCHEH3HI0, KOoTopas
yAQISIETCS C
3arps3HCHHOMN
MMOBEPXHOCTH. BaykHy10
pOJIb Urpaet
neHooOpa3oBaHue, T.K.
0oOMIIbHAS U CTOMKAs
MeHa Ccroco0CTByeT
MEXaHHYECKOMY
YIQJICHUIO
3arpsA3HCHHUI.

11.

3amanue

[Ipounraiite TEKCT,

1-0;




Bpewms
BBITIOJTHEHUS
(B MuHyTaXx)

Ne [TpaBuiIbHBII
Tun 3aganus dopmyJIHMpOBKA 3a4aHUS
/T OTBET

KOM6I/IHI/IpOBaHHOFO Haﬁ,I[HTe COOTBETCTBHUE H

THIIA HAIUIINATE apPryMEHTBI, | 5 .
000CHOBBIBAIOIIME  BBIOOD ’
OTBETA. 3-1;
Kakum  snadenmsm  [JIb | 4_ 4
COOTBETCTBYIOT
CIIEYFOLIKE DMYJIbCHH: Housrne o 1JIb
1) Boma-Macio; SIBJIIETCS TOCTATOYHO
2) Maci0-Boja; (hopMaIbHBIM, HO OHO
3) cMaumMBaTeNH; MO3BOJISIET OTIPECIISATh
4) MOIOLIHE CPECTBA. 00J1acTH IPUMEHEHUS
ITAB. Tak, mius
a) 13-15; 00pa3oBaHMsI IMYJIbCUI
6) 3-6; Boga-macio I'JIb
B) 8-16; JIEKUT B
r) 7-9. npezienax 3-6,
AMYJIBCHI Maclio-Bojaa
- 8-16, nua

cMadumBareseu - 7-9,
JUTSI MOIOIIIMX CPEACTB
-13-15.

[TonHBIM KOMIUIEKT OIICHOYHBIX MATE€pUaJIOB MO JAUCHMIUIMHE (MOAyJo) (dhoHz
OILICHOYHBIX CPEJICTB) XpAaHUTCS B DJIEKTPOHHOM BHUE Ha Kadenape, yTBepKaaroei pabouyro
IIPOrpaMMy JTUCHUIUIMHBI (MOAYIIS).

7.4. MeToanyeckue MaTepuaJibl, ONpe/e/siioliue Mpoue1ypbl OleHUBaAHUSA
pe3yJabTATOB 00y4eHHs MO IMCUMUILINHE

Texkymuid ¥ BHYTPUCEMECTPOBBIH KOHTPOJb, MPOMEXKYTOUHAs aTTecTalus y4eOHBIX
JOCTHKCHHUI CTYJICHTOB MPOBOAMTCS IyTeM OaUTBHO-PEHTHUHTOBOM crcTeMbl. OOIIas oleHKa
y4eOHBIX TOCTHKEHHM CTyJEHTa B CEMECTpe MO Y4eOHOMY KypcCy OmpeielnsieTcss Kak cymma
0aJIoB, TONYYEHHBIX CTYACHTOM IO Pa3IHMYHBIM (OpMaM TEKyIETO U MPOMEKYTOUYHOTO
KOHTpOJISI B T€YEHHE JaHHOTO cemecTpa. MToroBoit ¢opmMoil oTUeTHOCTH SIBISIETCS 3a4eT B 3
ceMecTpe, Mo3TOMYy OalTbHAasl OLIEHKA SBISETCS CyMMOW OaiioB, TOMYYEHHBIX Ha Pa3IMYHBIX
dbopmax Tekymiero KoHTpods U 10 0anioB, BKIIOYAOIINUX PAa3TUYHOTO pojia OOHYCHI (OTCYTCTBHE
MIPOIYCKOB 3aHITHH, aKTUBHAs paboOTa B TEYEHUE CEMECTPA).

Taoauna 10. TexHosoruyeckasi KapTa pedTHHIOBBIX 0AaJJIOB MO JUCHHUIIHHE

KonuuyectBo MaxkcumaJibHoOe
Ne Konrtposmpyembie .
MeponpusiTHii/ KOJHU4YeCTBO Cpok npegocTaB/ieHus
n/n MepoNpUATHS
0aJLIbI 0aJu10B
OcHoBHOi1 010K (90 6ass10B)
O61mue ceenenus o [TAB. Omnpoc 5 6aJoB
Knaccuduxanus [TAB. OrtueT 110
1 71a00paTOPHBIM 5 Gayion To pacnucaHuO
paboTaM. 5 Gannon
Pemenue 3amau
OO6nactu mpuMEHEHUs Omnpoc 5 6ayoB
2 HAB. Orier no ITo pacnucanuro
' nabopaTopHBIM 5 banos P
paboram




Cunres [TAB. Ompoc 5 GannoB
3 Oruer no TTo pacrcanuio
nabopaTOpHBIM 5 banos P
paboram
IToBepXHOCTHO-aKTUBHBIE Ormpoc 5 GamnoB
BEILIECTBA U MPOOIEMBI Ortuer no
4 AHAITUTHYECKON XUMHUHL. 1a00paTOPHBIM 5 banos ITo pacnucaHuo
MeTop1 onpeienenus paboTam 5 Ganos
ITAB Tecrl
I'uruennueckue Omnpoc 5 6ayoB
XapaKTePUCTUKH Otuer o
5 MOBEPXHOCTHO-AKTUBHBIX 1a60paTOPHBIM 5 banos ITo pacnucanuo
BEIECTB paboram 5 Gamnos
Pemenue 3amau
Crpoenue munemnn [TAB. Ompoc 5 GamoB
IToBepXHOCTHBIE SIBJICHHUS. Ortuer o
[Tpu4rHBI BOBHUKHOBEHUSI. 1abOpPaTOPHBIM 5 Gamnos
TepmoanHamMuka pabotam 5 Gannos
6 K.P. Nel ITo pacrcanuto
MIOBEPXHOCTHBIX
ssBneHui. I loBepxHOCTHOE
HaTspkeHue. M30TepMsl.
Meto/ib1 onpeieIeHus.
Bcero 80
Baoxk 6onycos (10 6an/10B)
7 HONONHEHNE K OTBETAM Ha 0,7 6amna 5 GamioB B xoH1te cemectpa
CEMHHAPCKUX 3aHITHAX
8 AxTuBHa pagora 0,3 6amna 2 baa B konie cemectpa
CTYACHTOB Ha 3aHSITHAX
OTCyTCTBHE MIPOITYCKOB
9 TPAKTIHECKo- 0,4 6anma 3 Gamna B xon1ie cemectpa
CEeMHMHAPCKUX U
712a00paTOPHBIX 3aHATHH
Bcero 10
JlonoJHUTENbHBIH 0JI0K
1. | 3auer | 10 6auos
Bcero 10 -
HUTOI'O 100 -

Tab6uamua 11. Cucrema mrpadoB (JUIsl OJHOTO 3aHATHSA)

ITokazarennb

bamn

Ono3snanue (nBa u 6oJjiee)

Munyc 2 Gama

He roToB K MpakTHYECKO-CEMHUHAPCKUM H JJAOOPATOPHBIM 3aHATHSIM

Munyc 3 Gama

[Ipomyck 3ansiTrii 6€3 YBaXKHUTEIHHON MPUYHHBI (32 OJTHO 3aHSATHUE)

Munyc 2 b6aimia

Hapymenne yueOHOM TUCITUIUIMHBI

Munyc 2 b6aimia

Hapymenne npaBuit TeXHUKHA 0€301MacHOCTH

Munyc 1 6amn

Taoéauma 12. Ilkana nepeBoja pPEUTHHIOBBIX OauIOB B HTOTOBYIO OIIGHKY 3a CEMECTp

10 TUCIMIUIUHE (MOIYJTIO)

CyMMma 6ajnioB

OueHka 110 4-0aJUIbHOM IIKaJle

3auteHo

90-100 5 (oTAMuHO)
85-89 4 (xopor1o)
75-84

70-74




CyMMma 6ajuioB OreHka 110 4-0aJIJIbHOM IIIKaJIe
65-69 3
60_64 (YZIOBIIETBOPUTEIIBHO)
Hwuxe 60 2 (HeYJIOBJICTBOPUTEIHHO) He 3auteno

[Ipu peanmzanuu gucuumiaussl (IIAB) B 3aBHcHMOCTH OT ypOBHS NMOATOTOBICHHOCTH
o0yyaromuxcss MOTYT ObITh HCIHOJBb30BaHbI MHBIE (DOPMBI, METO/bI KOHTPOJS U OLEHOYHBIC
CPEICTBA, UCXOJIS U3 KOHKPETHON CUTYallUH.

8. VYYEBHO-METOJNYECKOE U UTH®OPMAIIMOHHOE OBECNEYEHUE
TUCHUTIIIMHBI

8.1. OcHoBHas quTEpaTypa

1. Aunbixo, H.M. [IoBepXHOCTHO-aKTUBHBIE BELIECTBA U (DIOKYIISIHTHI B 00BEKTAX OKPYXKaroIei
cpenbl. MeToibl KOHIIEHTPUPOBAHUS, ONPECIICHUs U yaneHus: MoHorpadus / Ansikos, H. M.,
AunbikoBa, T.B., IllauneBa, E.1O. ; pen. H.M. AnbikoBa. Actpaxanb: AcTpaxaHckuil yH-T, 2011.
107 c. (M-Bo o6pa3oBanus u Hayku PO. AI'Y).

2. Jlxwurona, JI. A. [loBepXHOCTHO-aKTUBHBIE BEIIECTBA: yueOHO-MeTotuueckoe nocoodue / JI. A.
Jxurona. Actpaxans : M3narenbckuii 1oM «AcTpaxaHckuil yHuBepcuret», 2007. 56 c.

3. Xonmbepr K., [ToBepXHOCTHO-aKTUBHBIE BEILECTBA U MOJIMMEPHI B BOJHBIX PACTBOpaX
[nexTponnstii pecype] / K. Xonmbepr, b. Ménccon, b. Kponbepr, b. JIuuaMan ; mep. ¢ aHri. -
3-e m3a. (o). - M. : BUHOM, 2015. - 531 c.

URL http://www.studentlibrary.ru/book/ISBN9785996329427.html

8.2. lonosiHMTE/ILHAS JIUTEPATypPa

1. MockBuues, }0.A. Mocksuues, 1O. A. [IpoaykTsl OpraHMuecKOro CUHTE3a U UX MPUMEHEHHE:
non. YMO no o0pa3oBaHHiO B 00JaCTH XMMUYECKON TEXHOJIOTHH M OMOTEXHOJIOTUU B KauecTBe
y4e0. 1oco0. Il CTYIAEHTOB BY30B, OOYYaIOIMIUXCS TI0 HAMpPaBICHUIO MOATOTOBKH
JOUTUIOMUPOBAHHBIX CHEIHATUCTOB "XHMMHUYECKas TEXHOJOTHS OpPraHMYECKUX BEHIECTB U
torunBa" / MockBuues, 1O. A., ®enpndmrom, B. L. - CIIO. : ITpocnext Hayku, 2009. - 376 c.

2. Xommbepr, K. [ToBepXHOCTHO-aKTHBHBIC BEIIECTBA M MOJMMEPHl B BOAHBIX pacTBopax / K.
Xommbepr [u ap.]; nep. ['.I1. Smnonsckoit; mox pen. b.JI. Cymma. M : BUHOM. JlabopaTtopus
3nanmii, 2007. 528 c.

3. Xonmbepr K., I[loBepXHOCTHO-aKTUBHBIE BEILIECTBA M1 IOJUMEPbl B BOAHBIX pacTBOpax
[OnekTponnbiii  pecypc] / Xoamoepr K. -M. : BHMHOM, 2012. - 532 c¢. URL
http://www.studentlibrary.ru/book/ISBN9785996313396.html

8.3. UnTepHeT-pecypchl, HEOOXOAMMbIE IJI1 OCBOCHH S TUCHUIIIHHBI (MOIYJIs)

[Tepeuens OBC u 31eKTPOHHBIX peCcypcoB, npeaocTaBisieMblx Hayunoi 6ubiaroTexoit

AT'Y na 2022/2023 y4yeOHbIi T0/1, KOTOPbIE MOTYT OBbITh UCIOJIb30BaHBI 11 HHPOPMALMOHHOTO
obecreyeHns: AMCHUILINHBIL
1. DnextponHslil katanor Hayunoit 6ubnuoreku AI'Y Ha 6aze MARK SQL HITO «udopm-
CHCTEM.

https://library.asu.edu.ru
2. DnexTtpoHHas 6ubIMOTEKa «ACTpaXxaHCKHI rocyAapCTBEHHBIH YHUBEPCUTET» COOCTBEHHOI
reHepauuy Ha 351eKTpoHHOH miatdopme DbC «DneKTpoHHBIN YnTaNIbHBIN 3a1 - bubanoTex».

https://biblio.asu.edu.ru

Yuemnasa 3anucv obpazoeamenvrozo nopmana AI'Y
(Pecucmpayus ¢ 905 ayoumopuu. Ilpucmpoii)

3. DnektponHas Oubmuoreuynas cucrema (OBC) OOO «llomurexpecypce» «KoHCyabTaHT



https://biblio.asu.edu.ru/
https://library.asu.edu.ru/
http://www.studentlibrary.ru/book/ISBN9785996313396.html
http://www.studentlibrary.ru/book/ISBN9785996329427.html

cTyaeHTa». MHoronpogmibHbeld 00pa3oBatenbHblii pecypc "KoHCynabTaHT cTyaeHTa" siBiseTcs
AIIEKTPOHHON OMOIMOTEUHOMN cHCTEMOMW, MpeaocTaBisiouleil noctyn uepe3 cetbh MHTepHEeT K
yueOHOI TuTepatype 1 JOMOJHUTEIbHBIM MaTepuanaM, IpUOOPETEHHBIM Ha OCHOBAHUU MPSAMBIX
JIOTOBOPOB ¢ MpaBooOsagatensMu. Karamor B Hacrosimiee BpeMs coaepxur okosno 15000
HalMEHOBAHUM.
www.studentlibrary.ru
Pecucmpayus ¢ komnviomepos AI'Y

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHbI

MarepuanabHO-TEXHUYECKOE oOecrieueHne y4eOHOH IUCHUIUIMHBI BKJIIOYaeT B cels
71ab0paTOpHBI MPAaKTUKYM, ayauTOpuio (1a0opaTopuio) Uis TPOBENEHUS MPaKTHUYECKUX
3aHATHHA. JlabopaTOpHBIM NpakTHKYyM oOecreueH XMMHUYECKUMH pPEaKTUBaMH, J1abOpaTOpHOM
nocyaod u ydeOHO-HayuyHbIM OOOpYy/IOBAaHMEM: BEChl AHAJUTHYECKHE U DJIEKTPOHHBIE,
cnekrpodotometpsl 119 5400, 1122300; anamuzatopsl xuakocreir pH-metpsr «xcnept-001»,
MOHOCEJEKTUBHBIE 3JeKTpoAbl, UeHTpudyra OIIH-3 ¢ poropomM, MarHuTHble MeIIAJIKH,
pedpakrometp, Tepmoctat "TC-80"M2, koHIyKTOMETp «DKCmepT», AkBaguctmsaTop 13-4(c
3Ullom), mxkad BeiTsDKHOM [IIB-202 ITIAOT, wmamas paxosuna, KOI1-04. IIpoBenenue
IIPAKTUYECKUX 3aHSATUHN COINPSHKEHO C IPUMEHEHUEM KOMIBIOTEPOB AJIs1 BBITIOJIHEHMSI IOUCKOBOU
paboThl, BEIUMCIICHUN U paboTe B MH(OPMALIMOHHBIX CHCTEMAX.

10. OCOBEHHOCTH PEAJTA3ALIMU JUCLHUATLIAHBI (MOY.JIsT) TPU
OBYYEHUWM WHBAJIMJOB 1 JINI] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMU
3/IOPOBbS

Pabouyass mnporpamMma AMCHMIUIMHBI (MOAYJSI) NpPU HEOOXOAMMOCTH MOXET OBITh
aJlanTHpOBaHa JuId 00y4eHus (B TOM YUCIIE C IPUMEHEHHEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJOTHI) JHIl C OrpaHUYCHHBIMU BO3MOXKHOCTSMHU 3[0pOBBS, MHBaNuAOB. [l 3TOTO
TpeOyeTcs 3asiBJIeHUEe 00yYaroIuXcs, ABISAIOIMUXCS JUIIAMU C OTPaHUYEHHBIMH BO3MOXKHOCTSAMU
3I0pOBbs, MHBAJIUIAMH, WIM HX 3aKOHHBIX NpEICTaBUTENEeH M PEKOMEHIAIMH ICHUXOJI0ro-
MEIUKO-TIeJaroruyeckoil komuccuu. Ilpu oOyueHMH JMIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHU
3I0pPOBbSl YUYHMTHIBAIOTCS HMX HHIUBUIYyaJbHbIE NcUXOpU3MUeckre ocoOeHHOCTH. OO0yueHue
MHBAJIUJIOB OCYLIECTBIIETCS TaKK€ B COOTBETCTBUM C WHAMBUAYAJIBHOH IPOrpaMMoOi
peabunuTanuy WHBaIUAA (IPU HATUYUH).

Jis a1 ¢ HapyIIeHHEM CllyXa BO3MOXKHO IpeJocTaBieHue yuyeOHo uHpopmanuu B
BH3yaJIbHON (popme (KpaTKHii KOHCTIEKT JISKIIMI; TEKCThI 3a/JaH, HalleYaTaHHbBIC YBEIIMUYEHHBIM
mpUPTOM), Ha ayIUTOPHBIX 3aHATUSAX JOMYCKaeTCs NPUCYTCTBHE AaCCHCTEHTa, a TaKke
CYpAONEPEBOTYUKOB U THQIIOCYpPAONEPEBOJUUKOB. TeKymui KOHTPOJb YCIIEBAEMOCTH
OCYILIECTBIISICTCS B MHCbMEHHON (hopme: oOyyaromuiicsi MUCbMEHHO OTBEYaeT Ha BOIPOCHI,
MMCbMEHHO BBINOJIHAET TMpakTudeckue 3amanus. Jlokmax (pedepar) Takke MOXKET OBbITH
IpeJCTaBjIeH B MUCbMEHHOU (hopMe, ITPU ITOM TpeOOBaHUS K COJICPKAHUIO OCTAIOTCS TEMU XK€, a
TpeOOBaHUS K KaUECTBY M3JI0KEHUS MaTepHaja (MOHATHOCTh, KaYeCTBO PeyuH, B3aUMOJCHCTBHE C
ayquToOpuel M T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOUIME TpeOOBaHMSA, IMpPEIbsBIIEMbIE K
MUCHbMEHHBIM paboTaM (KauecTBO O(QOPMIIEHHS TEKCTa U CIIUMCKA JINTEPaTypbl, TPaMOTHOCTbD,
HaJIMYME WIIIOCTPAIIMOHHBIX MaTepualioB M T. 1.). [IpoMexyTouHas aTrecTanus Ui JIHIL C
HapyLIeHUSIMH clyXa MPOBOAMTCA B MHCbMEHHON (opMe, MpH 3TOM HCHOJIB3YIOTCS OOIIHe
KpuTepuu oneHuBaHus. Ilpu HeoOXOAMMOCTH BpeMsi HOATOTOBKH K OTBETY MOXET OBITh
YBEJIHUYEHO.

JUia v ¢ HapylIEHHWEM 3peHMsl  JOIYCKaeTcsl ayJuallbHOE IIPEIOCTaBIICHUE
nHpoOpMallMK, a TaKKe UCIOJIb30BaHUE HA AayJUTOPHBIX 3aHATHUAX 3BYKO3AIHMCHIBAIOIINX
YCTPOHCTB (AMKTOGOHOB M T. 1.). Jlomyckaercs NpPUCYTCTBHE HA 3aHATHUAX ACCHUCTEHTa
(TTOMOIIIHMKA), OKA3bIBAIOLIETO 00YYAIOIIKUMCS HEOOXOAUMYIO TEXHHUECKYIO MTOMOIIb. TeKyIuii


http://www.studentlibrary.ru/

KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIICTCS B YCTHOU (opme. [Ipu mpoBeaeHNN MPOMEKYTOIHOM
arTeCTalvv JJId JIML C HAPYIICHHUEM 3pPCHUA TCCTUPOBAHHUE MOXKET OBITH 3aMEHEHO Ha YCTHOC
cobeces10BaHUE 110 BOIPOCAM.

21.]'[5[ JIuIL € OrpaHUYCHHBIMH BO3MOXXHOCTAMHU 3/10POBbS, HMCIOIIUX HAPYIICHHA OIMOPHO-
JBUTATEIBHOIO ammapaTa, Ha ayJuTOPHBIX 3aHATUAX, a TAKXKe MPH TPOBEIACHUH MPOIEAYP
TEKYIIETO KOHTPOJIA yCIIEBAEMOCTU U HpOMe)KYTOqHOﬁ aTTeéCTallui MOT'yT OBITH IpeaoCTaBICHBI
HEOOXOUMBbIE TEXHUYECKHE CpeicTBa (TEPCOHANBHBIM KOMIBIOTEp, HOYTOYK WIH Jpyroi
TaJKET); AOMYCKAETCSI MPUCYTCTBHUE ACCUCTEHTA (aCCHCTEHTOB), OKA3bIBAIOIIETO O0YJAFOIITIMCS
HEOOXOUMYI0 TEXHUYECKYIO MOMOIIb (3aHATh paboyee MECTO, MEePEABUraThCs MO ayAUTOPHH,
MPOYUTATh 3a/1aHne, 0OPMHUTH OTBET, OOIIATHCS C MPETIOAABATEIIEM).
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