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JIMCT H3MeHeHuii H 1ono/THeHuii B paGoyeil mporpamme

ANCIHHUIIJIHHBI «KOJ’IJIOH}.IHaﬂ XHMHD»

"’ TexHOIOTHSI KEPAMHKH H CTeKJIa"
(mpocus)

JomojHeHus ¥ U3MeHeHus B paboueii mporpamme Ha 2012 /2013 yu. rox.

B pabGouyro mporpaMMy BHOCATCS CIIEAYIOIIUE H3MEHEHNS

o0HOBJEH pas3fen «YdeOHO-MeTomuyeckoe W HWHGOPMAIMOHHOE ObecIeueHue
JUCIMILIMHED), BBEICHB! HOBBIE y4eOHO-METOIMYECKUE U HHDOPMAIIMOHHEIE HCTOYHUKH,

O6CCI’I€‘II/IBaIOH.II/Ie INNOATOTOBKY 10 TaHHOMY HpO(I)I/IJIIO.

1. ®punpuxcOepr I[.A. Kypc komnouaHoi xumuu: YueOHUK. 4-€ U3]1., UCIIP. U JOIL
— CII6: UsparensctBo «Jlams», 2010. — 416 c.: wi.- (YueOHHK I BYy30B.

CrneuuanpHas TUTEpaTypa).

2. 3umon A.Jl., IlaBnoB A.H. KomnoumHas XuMHsS HAHOYACTHUL: YYEeOHHUK JUIs

By30B.- M3narensctBo: «Hayunsiii Mmupy, 2012. — 224 c.

HN3meHeHns BHeC 95{@,//
ENLY

(Demoposa A.A.)

PaGoyas mporpaMma rnepecMoTpeHa H 01o0peHa Ha 3acelaHuy Kadeaphl
¢usnaeckoil 1 KoutonaHOH XumMun ot «10» stuBaps 2013 roza, mpoTokoa Ne 6.

3aBenyromuii Kadgempoit

(JIepenosa O.B.)
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» 201__ ropma, mpoTokomn Ne

JIMCT M3MeHeHnii H 1oNo/IHeHHH B paboueil mporpamme
aacuumiIneel «Kosutonanas XuMus»

" TexHOIOTHSI KEPAMHKH H CTeKJIa
(npo¢us)

Jononxenys ¥ u3MeHeHus B paboueii mporpamme Ha 2013 /2014 yu. rop.

B pabouyo nporpamMmy BHOCATCS ClIELYIOIINE U3MEHEHHS

o0HOBJEH paszfen «Y4eOHO-MeToouYeckoe ¥ MH(GOPMALMOHHOE OOecHeYeHue
JAUCHUIUIMHED), BBEICHEI HOBbIE Y4€OHO-METOANYECKUE U HHDOPMAIIHOHHEIE HCTOYHUKH,
o0ecrieyrBarOIKe NOATOTOBKY [0 JAHHOMY TPO(HUITIO:

1. Meronuyeckue ykazaHus JJI1 ONpoca CTYJEHTOB MPH  MPOXOXKACHUH

11ab0paToOpHOro NpPaKTHKyMa IO paszeny AncopOims» KypcoB «[IoBepXHOCTHEIE
ABI€HUA W JucnepcHele cucteMbl» H  «KomwiommHas xumusy/  COCT:
A.B.®ummnmos, A.A.®enoposa: FIBaH.roc.Xum.-TeXHOJ.yH-T. — FIBaHOBO, 2013. —
40 c.

. Epmos I0.A. Komnongnas xumus: Yuebuuk. — U3narenscrBo: IDOTAP-Menua,

2014.-352c.
MMyxun E.JI., ITlepuoB A.B., AMenuna E.A. Komtonnnas xumus: YueOGHUK s
OakanaBpoB.- U3narensctBo: FOpaiit, 2014. — 444 c.

Jecy
H3menenus BHeC ¢ / =
R

(DenopoBa A.A.)

PaGoyas  mporpamMma mepecMOTpeHa W o0f0OpeHa Ha 3acelaHud Kadeapsl
¢usryeckoit u KowIouaHOM XuMuH ot «03» Mapra 2014 rozma, mpotokon Ne 9.

3aBenyrouuit kadenpoi (IIneikoB C.A.)




PEIIEH3 M1
HA PABOYYIO YYEBHYIO IIPOTPAMMY

Jucrummaael: «KoJuionaHas XuMush)

Hampasnenue monrorosku: 240100 Xumuyeckasi TeXHOJIOTHSA

HpO(l)IrIJIB IIOATOTOBKH: «XumMHuecKasi TEXHOJIOTHA TYIOIUIABKHX HOCMETAJNJIHYCCKHX H CH-
JHKATHBIX MAaTEepHAJI0B»

CoOTBETCTBHE JIOTHIECKOH U COAEPKATENBHO-METOINIECKON CootBercTByeT
B3aHMOCBSI3H JTJAHHOM TUCHUIUIMHEI ¢ ApyruMu yactsmu OOIT
KommeTeniun o0ydaromerocsi, oOpMHpYEMBIE B pe3yIbTaTe OC- [1K-1, IIK-8, TIK-21,
BOCHHS JUCIHUIUIMHEI (YKa3aTh KOHKPETHO HOMEpa KOMIIETEHITHI) [1K-23
CooTBeTCTBHE ayIUTOPHOM U CaMOCTOSITEIbHON Harpy3Ku
CootBeTcTBYyET
y4eOHOMY ILIaHy
[TpoueHT NEKIMOHHBIX 3aHATHH OT ayIUTOPHON Harpy3kH (yka- 50%
3aTh KOHKPETHO)
[TocenoBaTebHOCTD U JIOTHYHOCT MU3YUEHHS MOYJIEH TUCIIH- il
TUTHHBI
Hannune MeXXIuCIUIUTMHAPHBIX CBSA3El ¢ 00ecrieunBaeMbIMU T
(TTocIe IyIONMMH) TUCIUTUITHHAMHE
CoO0TBeTCTBHE BHJIOB CAMOCTOSATENFHON paboThl TpeOOBaHUSAM K
CootBercTByeT
BeImyckHIKaMm B 'OC
CooTBeTCTBHE IUATHOCTUYECKUX CPEICTB (3K3aM6HaIIHOHHBIX
OHJIETOB, TECTOB, KOMILJIEKCHBIX KOHTPOJIBHBIX 3alaHUi U JIp.) CootBercTByeT
TpeGOBaHMSAM K BBITYCKHUKY 10 JanHO# OOII
Hcnonp30BaHHEe aKTUBHBIX M HHTEPAKTUBHBIX (OpM IIpoBe.e- ONeKTpOHHAs Mpe3eHTaUs
HUS 3aHATHH (YKa3aTh KOHKPETHO) Kypca JIEKIIU; AUajioroBas
dbopMa BeleHHUS JIEKIHUH,
KOJUIEKTUBHas paboTta Ha
1ab0paTOPHBIX 3aHATHUSX,
9KCIIPecC-TECTHPOBAHUE.
YueOHO-MeToInYeCcKOe U HHPOPMAITMOHHOE 00ecTIedeHIe CooTBeTcTBYyET
MarepuaibHO-TEXHIHYECKOe obecrieueHre JaHHOH TUCIUIUINHBI CooTBeTcTByET
Jononuenus:
3AKJIFOYEHHUE: Pabouas yuebHas mporpamma COOTBETCTBYET

(coomeemcmgyem, e coomgemcmeayem, mpedyem 0opabomxu)

HanpasieHnio 240100 «XuMudeckast TEXHOJIOTHSI», MPOPHITIO « XUMHYECKast
TEXHOJIOTHS TYyroIUIaBKUX HEMETAUIMYECKUX U CHIIMKATHBIX MaTepHAIOBY.

Penensent: a.x.H., mpod. KimoeB M.B., nexan 6uonoro-xumudeckoro gaxynbrera YIBaHoBCKo-
IO rOCYJIapCTBEHHOI'0 YHUBEPCUTETA B S (noonucy)
(@.U4.0., oonoxcnocme, MW6ombl)
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1. He.]'ll/l OCBOCHHUSA TUCHUITINHBI «KOJ’IJ’IOI/I}IHaﬂ XUMUT»
-I/I3yqune TCOPECTHYCCKHUX OCHOB 0a30BBIX JUCHHUITIINH (bYHI[aMeHTaHBHOfI IIOATOTOBKHU

0akanaBpoB — KOJUIOMJHON XUMHH, (PU3NYECKOM XUMUU MOBEPXHOCTHBIX SIBJICHMH U AMC-
IIEPCHBIX CUCTEM.

-BpipaboTKa HAaBBIKOB NMPUMEHEHMsI MOJYYEHHBIX 3HAHUN B PEIICHUU NPUKIAIHBIX 3a-
nad.

2. Mecto aucuumiinuel B ctpykrype OOII 6akanaBpuara
Hucuuninza «Konnounnnas XUMUSD) OTHOCHUTCS K 6a3oBoM 4acTH

€CTECTBEHHOHAY4YHOTO 1uKia b.2.
JUis OCBOEGHMSI UCUMIUIMHBI CTYIEHT AOJDKEH 00siafaTh CIEAYIOUIMMHU 3HaHUSMU,
YMEHHUSIMHU ¥ KOMIIETEHIUSAMU:
- BJIAJETh OCHOBAaMU TeOpUH (yHIAMEHTAJIbHBIX pa3leiaoB XuMuM (oOriew,
HEOPraHMYeCKOM, OpraHnyeckon U (pU3nUecKoil XuMun) u GU3nKu;
- yMeTb HIPUMEHSTb METOAbl MaTeMaTHYeCKOIo aHajgu3a M  MOJCIUPOBaHMUS,
TEOPETUYECKOTO0 U IKCHEPUMEHTAIbHOIO UCCIIETOBAHUS
(IIK-1);
- BJAJIeTh HaBBIKAMM XUMHUYECKOIO OSKCIEPUMEHTa U HCCIEIOBAaHHUS XUMUYECKUX
BEILIECTB U PEAKIUN;
- BJaJeTh METOJAaMU perucrpanuud U  oOpabOTKM  pe3ylIbTaTOB  XUMHUYECKUX
AKCIEPUMEHTOB;
- yMeTh paboTaTh C KOMIIBIOTEPOM, KakK CpeACcTBOM ympaieHus uHopmarnueit (OK-12,
[1K-5).
JMucnunnuza «KomonaHas XuMHsD» SBISETCA MNPEIUIECTBYIOIIEH JUIsl OCBOEHUS
JTUCITUTIINH 0a30BOM M BapHaTHUBHOM YacTel mpodeccuoHanpHoro mukia b.3.

3. Komnerenuuu odyuyarmierocs, (popMupyemMbie B pe3ybTaTe 0CBOCHHMS TUCHUIINHBI
«Kostonanast xumusi»
[Ipouecc wu3yueHuss AUCUMIUIMHBI HalpaBleH Ha (OPMUPOBAHUE CIIETYIOLIUX

KOMIIETEHIIUH:

- yYMEHHE MHCIOJb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JHUCLUIUIMH B
po(eccuOHAIIbHON JIeATENbHOCTH, NPUMEHATh METOJbl MAaTEeMaTHYECKOro aHaiuza H
MOJENUPOBAHUS, TEOPETUUECKOTO U 3KcTiepuMeHTanbHOro uccneaosanus (I1K-1);

- YMEHHE COCTaBJIATh MaTeMaTHYeCKWe MOJEIU THUIIOBBIX MpOo(eccHoHAbHBIX 3ajad,
HaXOJUTh CIOCOObI MX PELIEHUN M MHTEPIPETUPOBATH MpodeccnoHaNbHbIN ((pusnueckuii)
CMBICT TIOJIy4eHHOro MatemaTuueckoro pesyibrara (I1K-8);

- CIIOCOOHOCTH IUTAHUPOBATh U MPOBOJAUTH (U3NYECKHE U XUMUYECKUE DSKCIIEPUMEHTHI,
MPOBOJAUTH O0OpabOTKY HX pe3ylbTaTOB U OLEHUBATh MOrPEUIHOCTH, MaTeMaTUYEeCKU
MOJENUPOBATh (PU3HUECKUE U XUMHUUYECKHUE IMPOLECChl W SBJICHUS, BBIIBUraTh TMIIOTE3bl U
yCTaHaBIMBATh rpaHullbl ux npumenenus (I1K-21);

- CIIOCOOHOCTH HCIOJIB30BaTh 3HAHUE CBOWCTB XMMUYECKHUX JJIEMEHTOB, COCIUHEHUN U
MaTepHUaoB Ha UX OCHOBE /IS pelieHus 3a1a4 npodeccuoHanbHoi aesrensbHocTy (I11K-23).



B pe3yJjibTaTe 0CBOCHUSA TUCHUIIJIMHBI CTYACHT JOJIZKCH:

3Hamp: 3aKOHOMCPHOCTHU IMOBCACHUA, MCTOABI MOJTYUCHUA U OCHOBHBIC (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX
CBOMCTBA AUCTICPCHBIX CHUCTEM, COBPECMCHHOC COCTOAHHNU TCOPHUU ITOBCPXHOCTHBIX ﬂBﬂeHHﬁ,

YCTOI)’I‘{PIBOCTI/I " KOaryjiianuuu AUCIICPCHBIX CUCTCM.

ymemp: UCIIOJIB30BATH IMOJIYYCHHBIC TCOPCTUYCCKHUEC 3HAHHA B 00JaCTH XUMUH JUCIICPCHBIX
CHUCTEM IIPU OCBOCHHUH APYIrUX AUCHUILIMH, U3YyHAIOIMIUX PAa3JIUMYHBIC ITPOLECCHI B I'€TCPOICH-

HBIX CUCTEMAX.

6/1a0emb. HAaBBIKAMU IMPOBCACHUA SKCIICPUMCHTAa B JUCIICPCHBIX CUCTEMAX U METOJaMU 00-
pa6OTKI/I IMOJIYYCHHBIX PE3YJIbTATOB, 4 TAKKC HAaBbIKAMH B PCHICHUW TCOPCTHYCCKUX U IIPH-
KIIaJHBIX 3a1a4 B obnactu KO.]'I.]'IOI/I]IHOI\/’I XUMHHU, XUMHUH I'CTCPOrCHHBIX U JUCIICPCHBIX CUCTCM.

4. Ctpykrypa mucuuniauabl «Kosutonanass XuMus»

OO6mast TpyA0€MKOCTh JUCIUIUIHHBI COCTaBIsIeT 4 3a4eTHBIX CAMHMII.

Bun yue6Hoit paboThl Bcero CemecTpsnl
qaCoOB 6
AyIMTOpHBIE 3aHATHUSA (BCEro) 60 60
B ToMm uucne:
Jlekuuun 30 30
Jlaboparopusie padoTs! (JIP) 30 30
CamocrosiTesibHasi padoTa (Bcero) 84 84
Bun npomexyTouHo# artecTanuu (3aueT, SK3aMeH)
OO6mast TpyA0€MKOCTh qac 144 144
3a4. €. 4 4

5. Conep:xkanue QM CUUTITIHHBI
5.1. Conep:xanue pa3iejoB JUCUUILIHHBI

No | HaumenoBanue pazaena
/| AMCHHILIMHBL

Conepsxanue pazzena

1 2

3

1. KOJIJIOI/IIIHaH XUMUsA OCHOBHBIC TIOHATHAL. KJ‘IaCCI/I(i)I/IKaHI/ISI JUCIICPCHBIX CHCTEM
U MOBEPXHOCTHBIX sABJIeHUM. [loBepxHOCTHAsA 3Heprus. 1lo-
BEPXHOCTHOE HATsDKeHHE. TepMoauHaMuyeckas HEYCTOM-
YUBOCTb JUCIHEPCHbIX cucTeM. OCHOBHBIE CBOMCTBA JHC-

KaK HayKa O IIOBCpPX-
HOCTHBIX ABJICHHUAX H
AUCHCEPCHBIX  CHCTC | pepenpix cucrem.

SABJICHUSL. 1 HECMAaYUBaHUC.

CIIOCOOHOCTB.

Max. [I0OBEpXHOCTHBIC | [opepxHocTHBIE ABICHNA. AXresns H Koresnst. CMauMBaHue

KaHI/IJ'IJ'IflpHBIC SIBJICHU . JII/ICHGPCHOCTI) n pPCaKIMOHHAasA
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AncopOriusi.

O61ee ycinoBre paBHOBECHS TOBEPXHOCTHOTO CIIOS
c oobemubIMU (pazamu. TloHsiTHE 00 M3OBITOUHBIX
BenuunHax ['nb0ca.

Ancopbuus. OcHOBHBIE MOHATHSA. Mojenu mporec-
ca anacopOumu: metoa u30bITKOB ['mbOca n Meton
MOJIHOTO COZIEpKaHusl. AJICOPOIIMOHHOE YpaBHEHUE
['u60ca.

CrniocoObl 3KCIIEPUMEHTANIBHOTO HCCIIeIOBAaHUs al-
COpOLIMOHHBIX paBHOBecHM. TemIoThl aacopOIuu.
[Ipupona ancopOUMOHHBIX CHJI. DHepreTuyeckas
HEOJHOPOIHOCTh TOBEPXHOCTH aJICOPOEHTA.
Tepmoaunamuka mnpoueccoB aacop6uuu. Crexuo-
MeTpuuecKasi Teopusi aicopOLuu. DHTPONHUU al-
copOLHH.

[ToTennuanbuas teopust [lonstHu. AncopOUMOHHBIN
MOTEHIIMAN U aJICOPOIIMOHHBIN 00beM. XapakTepHu-
CTHUYecKasi KpuBas ajicopOeHTa, ee CBOICTBa.
Ancop61us Ha rpaHule pa3aena ¢a3 TBepaoe Telo-
ra3. Teopust MoHOMONEKYIsIpHOU aacopouuu JIrH-
rMIOpa.

OcCHOBBI TeOpUU AACOPOLIMM  HA HEOJHOPOJHBIX
noBepxHOCTAX. (DyHKUMU pacnpeneneHus, HHTe-
rpajbHOE YpaBHEHUE U30TEPMbI aICOPOLIUH.
[Monumonexkynsipuas azacopomus. Teopuss BOT u
ApaHoBHya.

AncopbenTsl, ux kiaccupukanus. Meroasl omnpe-
NEIEHUsl YAEIbHON MOBEPXHOCTU TBEPABIX aICOP-
OEHTOB.

Oco0OeHHOCTH aJCcOopOIMU Ha TBEPABIX MOPUCTHIX
afgcopOenrax. Teopuss 00BEMHOr0O 3amOJIHEHHS
MuKponop. YpasHenue Jlyoununa-PangymkeBuya.
Teopust KanwuIApHOM KOHJAEHCAUUHU. YPaBHEHHUE
KenbBuHa. Mcnonb30BaHuE U30TEPM KAMUIUISIPHOU
KOHJICHCAIIUU ISl OMNpPENETEHUsl XapaKTEPUCTHUK
MOPUCTHIX aJICOPOEHTOB.

Ancopb1ius Ha rpaHulle pasaena ¢as )KUJIKOCTb-ra3
U KUIKOCTb-KUJAKOCTb. lI0OBEpXHOCTHO-aKTHUBHBIE
U TOBEPXHOCTHO-MHAKTUBHBIE BEUIECTBA. Y paBHE-
Hue [lumkoBckoro. CBsi3b BEIUMYUH a[COPOIUU U
ITOBEPXHOCTHOT'O HATSKEHUS] PACTBOPOB.
Komnouansie ITAB, ux knaccudukanms, MUIEILIIO-
obpazoanue, KKM. Conrobunuzarnus. Mexanuzm




morolero nevicteud [1AB.

AncopOuus Ha rpaHuIle pasaena (a3 TBepaoe Temo-
KUJAKoCcTb. OOMEHHas MOJEKyJsIpHas aacopoIus
W3 pacTBOpPOB, €€ OCOOCHHOCTH. YpaBHEHUE H30-
TEPMBI aJcOpOIMKM U3 PAacTBOPOB Ha TBEPJBIX aj-
COpOEHTaX B MJICATHLHOM aJICOPOIIMOHHOM CJIOE.
3aKOHOMEPHOCTH aJCOPOLMM B TOMOJIOTHYECKHUX
panax opraHndeckux coeauHeHuul. [IpaBuno /[rok-
no-Tpay6e. Onpenenenue pazmepoB mojekyn [TAB
13 TAaHHBIX aJCOPOLIMOHHBIX U3MEPECHUH.

Bnusaue npuposasl agcopbeHTa, agcopdbarta U pac-
TBOPUTENST Ha 3aKOHOMEPHOCTH aJICOpOIMU U3
pactBopoB. [IpaBuno momspuoctu Pebunnpepa, ero
000CHOBaHHE U CUIIOJIb30BaHUE.

AncopOuus 3eKkTpouToB. OCHOBHBIE OCOOCHHO-
CTH.

3aKOHOMEPHOCTH HMOHHO-OOMEHHOW  aJIcCOpOIIUH.
VYpaBHenue uzorepmbl Hukosbckoro. MoHUTHI, nX
kiaccudukaius. OCHOBHbIE XapaKTEPUCTUKHU.
Xpomatorpadusi. OCHOBHBIE TPUHIIUTIBI, CYIITHOCTh
1 KyaccuduKaus.

DU3UKO-XUMUUYECKHUE
CBOMCTBA, METObI
IIOJIy4YEHUs], YCTOM-
YUBOCTh U KOATyJis-
LUSI JUCTIEPCHBIX
CHUCTEM.

JucnepcHbie cucTeMbl. MeTOIbI MOJTyYeHUs U CTa-
ownuzanuu. OCHOBHbBIE TIPEICTABUTENN: 30J1, CYyC-
MIEH3UH, MEeHbI, IMYJIbCUH, TACTHI.

JIBoitHOM 3niekTpuueckuil cinoil. MexaHu3zmbl o0Opa-
3oBaHus. CtpoeHue U hopmyina MUIEIUIBI TH0(00-
HOTO 30JI.

N3menenne norenuumana B [I9C. Teopum ['yu-
UYenmena, lItepHa. DIeKTPOKMHETUUECKUNA MOTEH-
uai.

DnekTpokuHeTH4Yeckue siBneHus. Mx mpupona, uc-
MOJIb30BaHUE. DIEKTPOKUHETUUECKUN OTEHIHA U
€ro omnpeereHrue METOI0M 3JIeKTpodopesa.
Kunernueckass u arperatuBHasi YCTOMYMBOCTH
JTUCIIEPCHBIX CHUCTEM.

BrnusiHue pa3nuuHbIX yCIOBUN HA 3JIEKTPOKUHETH-
YEeCKUU MOTEHIMANl U arperaTuBHYyI0 YCTOMYHBOCTD
JTMO(QOOHBIX TUCTIEPCHBIX CUCTEM.
Nuanddepentabie 1 HeuHAUPGEPEHTHBIE 3JIEK-
TPOJUTHI, UX BIUSHUE HA paclpe]ereHue MOTeH-
nuana B JI9C u arperaTUBHYIH0 yCTOWYHUBOCTh. AJl-
COpOIIMOHHASI M1 XUMUYECKas Iepe3apsiKa.
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Koarynsiuuss nuo¢poOHBIX JHCTIEPCHBIX CHCTEM.
Oco0eHHOCTH DJICKTPOJIUTHOU Koaryssiuu. [Ipa-
swio lyneue-I'apau. JInorponHsie psabl.
Kunetuka xoarymsauuu. OCHOBHBIE 3aKOHOMEPHO-
ctu. CKOpOCTh KOAryJisiliuH.

Teopust ObicTpoit koarynauuu CMOITYyXOBCKOTO.
[lepuon xoarynsiuum.

Teopus memnenHon koaryisanuu Oykca.
Oco0eHHOCTH TEPMOJUHAMUKHN B TOHKUX TUICHKAaX.
[loHsiTHE pacCKIMHUBAIOLIETO TABICHUSI.

OCHOBBI TEOpUH YCTOWYHMBOCTH W KOAryJIALUU
JUJIDO. OcHoBHBIE MOJOXKEHUA. TepMOIUHAMUYE-
CKHE M KMHETHYeCKHe (PaKkTopbl arperaTuBHOU yc-
toitunBocTU. [loTeHuManbHbI 6apbep U (HAKTOPHI,
BIMAIONIME HA €ro BenuuyuHy. l[loTeHUHMaIbHBIE
KpUBBIE MApHOr0 B3aUMOJEHCTBUS dYacTul. HMx
aHaJIu3.

CtpyKTypHO-MEXa-
HUYECKUE U PEOJIO-
TAYECKUE CBOMCTBA

AUCTICPCHBIX CUCTCM.

CTpyKTypHO-MEXaHHUYECKUE CBOMCTBA JUCTIEPCHBIX
cucteM. KOHI€HCAlIMOHHO-KPUCTAUIN3AIMOHHbBIE U
KOAryJsLMOHHBIE CTPYKTYpbl. TUKCOTpPOIHNS, CUHE-
pe3uc.

OcHOBHBIE 3aKOHBI peosioruu. MueanbHble peosio-
TUYECKUE MOJICNM: UJIeIbHO yrpyroe Teno ['yka,
HAeaIbHO BsI3Koe Teno HproToHA M mMaeanbHO INIa-
ctuueckoe Teno Cen-Benana-Kynona. Monenupo-
BAHUE PEOJIOTUYECKUX CBOMCTB PEAbHBIX CUCTEM.
Mojenb ynpyroBa3koro tejia Makcsesa.
Bs3KkoCcTh IHCHEPCHBIX CHUCTEM - XapaKTEPUCTHUKA
CTPYKTYPHO-MEXaHUYECKUX CBOUCTB. CTPYKTypH-
POBaHHBIE U HECTPYKTYPUPOBAHHBIE, HBIOTOHOB-
CKME U HEHBIOTOHOBCKHE >KUJIKOCTU. YPABHECHHUE
bunrama. Peonoruueckue KpuBBIE AUCIEPCHBIX
CHCTEM.

3aBUCUMOCTh BSI3KOCTH OT KOHIICHTpalUHWu. YpaB-
HEHHe DUHIITEHHA.

Bucko3umeTpuueckuii METOJ ONpPEACICHUS BA3KO-
ctu. YpaBHeHue [lyazens.




5.2 Pa3nesibl JMCUMIIMHBI M MEKIUCHUNIMHAPHBIE CBSI3U ¢ 0o0ecneunBaeMbIMU (MOCJIe-
AYIOIAMH) THCHHILINHAMH

No NoNe paznenoB maHHON AUCITUTUTHHBI, HEOOXOIUMBIX
/o | HauMeHnoBaHme U1l U3y4EHHsI 00ecrieunBaeMbIX (II0CIETyIOIUX)
o0ecreunBaeMbIX JCIHATLIAH
(Tmocneyronmx)
TUCITUTIITAH
1 2 3 4
1 2 3 4 5 6
1. | OOmas xumMuyeckas + + + +
TEXHOJIOT U
2. ®usnueckas xumus TH u + + +
CM
3. | be3onacHoCTb KU3HEIES- + + + +
TEITBHOCTH
4. | MonenupoBaHue XUMHUKO- + +
TEXHOJIOTHYECKUX
IIPOLIECCOB

5.3. Pa3nenbl AMCHUMILIMHBI M BUJIBLI 3aHATHH

Ne Haumenosanue paznena qucuumiaunsl | Jlekn. | Ilpakr.| JIa0. | Cemun | CPC | Bce-
W 3aH. | 3aH. ro
Jac.
1. | KomtonaHas xumus Kak Hayka o I1o- 2 - - - - 2
BEPXHOCTHBIX SBIICHUSX M UCIIEPCHBIX
cucremax. [loBepXHOCTHBIC SIBIICHUSL.
2. | AacopOrusi. 13 - 12 - 45 70
3. | OU3UKO-XMMHYECKHE CBOMCTBA, METOIbI 13 - 12 - 33 58
MOJTyYCHUSI, YCTOWYMBOCTD M KOAryJIsi-
ITUS] IUCTICPCHBIX CUCTEM.
4. | CTpyKTypHO-MEXaHHUUYECKUE U PEOJIOTH- 2 - 6 - 6 14
YEeCKHE CBOMCTBA IUCTIEPCHBIX CHCTEM.
6. JIabopaTOpPHBI NPAKTHKYM
No No paznena HaumenoBanue nabopatopHbix paboT Tpymo-
/0 | JUCHUTUTHHEL €MKOCTb
(dac.)
1 2 3 4
1. 1 JlaboparopHbie pabOThl MO AAHHOMY paszieiy He Mpery- -
CMOTPECHBI.




B naGopaTopHOM IIpakTHKyMe MPopadaThIBAIOTCS
CJIEIYIOIINE TEMBbI:
1. Teopuu amcopOumu. MeTOIbI SKCIIEPUMCHTATIb-
HOTO MCCJICIOBAHUS aICOPOIIMOHHBIX PABHOBECHIA.
BrinonHsA0TCS 0/1Ha U3 clieayromux Jjadopa-

TOpPHBIE PaOOTHI:

a) Uzyuenue ancopobunu [TAB Ha rpanuiie pas-
Jiesia pacTBOP/BO3AYX.

0) Uccnenoanue aacopbuuu [TAB Ha rpanuie
paszjiesna TBepJl0e TeJlo/pacTBOpP U PACTBOP/BO3AYX.

B) CpaBHEHHE ITOBEPXHOCTHOH aKTUBHOCTH
MOIOIIUX CPEJCTB HEHM3BECTHOTO CTPOCHUS Ha
rpaHulie pa3jesa pacTBOP/BO3ayX.

r) OnpenesieHre N30CTEPUUECKUX TETUIOT aJICop-
omuu [1AB Ha rpanulie pasaena paTBOp/BO3ayX.

n) OnpeneneHue yeabHON MOBEPXHOCTH MTOPO-
IITKOB METOJIOM ITPOHUIIAEMOCTH.

¢) OnpenencHue KPUTHUECKOW KOHIICHTPAIIUN
MHIIEJTTIO00Pa30BaHUs B paCTBOPaX KOJIJIOUIHBIX
ITAB.
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[IpopabaThiBatoOTCs ClAEAYIOLINE TEMBI:

1. ®U3HKO-XUMUYECKHUE CBOMCTBA TUOPOOHBIX
JUCTIEPCHBIX CHCTEM.

BrimosniHstoTcst nabopaTopHbie padboThI:

a) MccnenoBanue CBOMCTB TUCTIEPCHBIX CUCTEM.

0) DnexTpodopeTHIeCKOe ONPEACICHUE IIICK-
TPOKMHETHYECKOTO OTEHIIMAJIa METOJ0OM JIBU-
KYULIEHCS TPaHULIBI.

B) MccnenoBanue 31eKTPOIUTHON KOATYIISIIIUU
JUCIIEPCHBIX CUCTEM M 3KCIIEPUMEHTAJIbHAS TPO-
Bepka npasuia [ynene-I'apan.

r) Onpezenenne n303J1eKTPUUECKON TOYKU 30515
METOJI0M 3JeKTpodopesa.

2. OU3UKO-XMMHUYECKUE CBOMCTBA AMYJIbCHIA.
Brinonusiercst mabopaTopHas pabora:
a) M3yueHune CBOMCTB AIMYJIbCHIA.
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1 2 3 4

o)}

4. 4 B naGopaTtopHoM mpakTHKyMe IpopadaThIBAIOTCS
CJIEIYIOIINE TEMBbI:
1. Peosiornueckre cBOMCTBA KOJJIOMAHBIX PACTBO-
pOB.
BeimonHseTcst 1Be U3 CAeAYIOMHX J1a00opaTOPHBIX
paboT:

a) MccnemoBanue 3aBUCIMOCTH BSI3KOCTH Pac-
TBOPOB TIOJTUMEPOB OT KOHIIEHTPAIINH.

0) OnpenesieHre MOJICKYJIIPHONW MACChI IOJIU-
Mepa.

B) Ompeaenenue N303JIEKTPUIECKON TOUKH JKe-
JIaTHHA TI0 BSI3KOCTH €T0 PACTBOPOB.

r) UccrnenoBanne 3aBUCHMOCTH BSI3KOCTH CTPYK-
TYPUPOBAHHOM JKUIKOCTH OT TaBICHHUSI.

7. OGpa3oBaTebHbIe TEXHOJOTHH M METOAHYECKHE PEKOMEHIANH 110 OPraHu3aANHN
u3ydeHus Aucuuuinubl «Kossiougnas Xumusny

IIpu npoBeaeHun J1a60PATOPHOr0 NPAKTHKYMA HEOOXOAMMO CO3/1aTh YCIIOBUS JJIs
MaKCHMAaJIbHO CaMOCTOSITENILHOTO BBINOJIHEHUS JlabopaTtopHbiXx padot. [loatomy npu mpose-
J€HUH J1TaOOPATOPHOTO 3aHATHS MIPENOJaBaTeNl0 PEKOMEHIyeTCs:

1. IIpoBectu »sKcmpecc-onpoc (YCTHO WJIM B TECTOBOM (hOpMe) MO TEOPETUUYECKOMY
Marepuainy, HEOOXOJMMOMY Uil BBINOJHEHUS paboTel (¢ oueHkoi). JKenaTenbHO
HCIOJIb30BAaHUE METOJMYECKUX pa3paboTOK, HUMEIoUUXcs Ha Kadeape, B BHJIE
METOAUYECKUX YKa3aHUMU Ui IPOrpaMMHPOBAHHOIO OIIPOCA CTY/IEHTA.

2. [IpoBepuTh MJ1aH BHINOJIHEHUS JIaOOPATOPHOU pabOThI, MOArOTOBIEHHBIN CTYI€HTOM JJOMa

(c oteHKOH).
3. OuenuTts pabOTy CTYACHTA B JIAOOPATOPUH U MOTyUYECHHBIE UM JaHHBIC (OIIEHKA).
4. TIpoBepUTh U BBICTABUTH OIICHKY 32 OTYET.

Jlrobas mabopatopHas paboTa JOJDKHA BKIIOYATh TTYOOKYIO CAMOCTOSTEIBHYIO IPO-
paboOTKy TEOPETHISCKOTO MaTepHalia, H3ydeHHEe METOIHK IPOBEICHUS U INITAHUPOBAHUE IKC-
MIEPUMEHTA, OCBOCHUE M3MEPHUTEIIBHBIX CPEACTB, 00pa00TKYy W MHTEPIIPETALUIO IKCIICPUMEH-
TaJbHBIX JAHHBIX. B psn paboT 1enecooOpa3sHo BKIIOYHTH Pa3/ieibl C JOTOJHUTCIbHBIME
AJIEMEHTAaMHU HAYYHBIX HCCIICIOBAaHHM, KOTOPBIE MOTPEOYIOT YIIIyOJICHHOW CaMOCTOSTEIILHOM
pOpadOTKHA TEOPETUIECKOTO MaTepHaa.

Ilpu opranu3zanum BHeayIMTOPHOI CAMOCTOSATEJIbHOM PadoThI 110 JAHHOW AHMCIIH-
IUTMHE PEKOMEHYETCSl MCIIOJIh30BaTh BBIIOJHEHUE CTYICHTAMHU HHJIMBHIYaIbHBIX 3aIaHUM,
HaIPaBJICHHBIX HA Pa3BUTHE CaMOCTOSITSIIBHOCTH U WHUITUATHBHI.

CamocrosTenbHas paboTa CTyIEHTa IOJDKHA BKIIIOYATh TMOATOTOBKY MHUCBMEHHOTO
oT4eTa 1o J1abopaTopHOi paboTe, KOTOPBIM JTODKEH COAEpKaTh TeMy paboT, 1eb U 3aJa4u
(PUBHKO-XMMHUYECKOTO 3KCIIEPUMEHTa, OCHOBHBIC TCOPETUYECKHE IOJIOKCHHUS, TAOIHIBI C
IKCIIEPUMCHTAIBLHBIMA W PACUCTHBIMH JIAHHBIMH, DPACUYCTHBIC YPaBHCHUS U TMPUMEPHI
pacueToB (U3NKO-XUMHUYCCKUX BEIIMYMH C AHAIM30M IOTPEITHOCTCH IKCIIEPUMEHTATBHBIX
JAHHBIX, TPAQHUKH IOJYYCHHBIX B 3KCIICPUMEHTE 3aBHCHMOCTEH C WX aHAJIU30M, BBIBOJEI.




[Ipy mnoAroToBke OTYETa U BHIIOJHEHHMM pacuyeToB HEOOXOJUMO  HCIOJIb30BaTh
KOMITBIOTEPHYIO TEXHUKY U COBpPEMEHHbIE IPOrPAMMHBIE CpPEJICTBA OOpPAaOOTKM JaHHBIX
AKCIEPUMEHTA.

C uenpio 3aKperieHus: MOJYYeHHbIX TEOPETUYECKUX 3HAHUM NP U3y4yeHUH paszzena
«AncopO1ys» BBIMOJNHIETCd HWHAMBUAYAJbHOE PAacUETHOE 3aJaHUE MO Teme: «AIcopOrus
razoB W TapoBy», 3akKiioyaronieecs B mojdope ¢u3nyeckn 0OOCHOBAHHOW aJCOPOIMOHHON
MOJENU Ui TPEAJIOKEHHbIX SKCIIEPUMEHTAIbHBIX JaHHBIX, a TaKXe IO OINPEeIeNICHUIO
OTJIENbHBIX XapaKTEPUCTHK aJCOPOLIMOHHOTO paBHOBECHS M MapaMeTpoB aJCcOpOeHTa.
MeTtoiuka BBIMOJIHEHHS] PacUeTHOTO 3ajJaHusl «AacopOLus ra3oB U MapoB» 3aKIHOYaeTcs B
CIIEYIOILIEM:

1. Haiinem naBieHHe HACBHIIEHHOTO mapa ajacopOaTa Pg: mo sMnupuyecKuM COOTHOILEHUSM,
IIPUBEACHHBIM B METOJAMYECKUX YKa3aHUAX K BBINOJHEHHIO KYpCOBBIX pabOT IO KOJUIO-
UAHOM XxuMuM paccuutbiBaeM IgPs u Py B mm pr. cr. [lo Benuuune P u u3 otHOmenwuit P/
P, npuBeseHHbIX B 3aaHUU paccuuTbiBaeM P. 3aTtem cTtpoum m3orepmy aacopOuuu B Ko-
opaunarax A=f(P).

2. IlpoBepum NPUMEHMMOCTb ypaBHEHHUs JIPDHTMIOpa K OIMCAHUIO SKCIIEPUMEHTAIbHON HU30-
TEPMBL:  JUII  3TOTO  HCIOJb3YeEM  JIMHEHWHBIA  BUA  u30TepMbl  JIoHrMropa:

P 1 1

—=——+4+—~P . Jlna xaxnoii BenuuuHbI afcopOuuK A HaX0aUM OTHOIIEHHE P/A u
A Ab 4,
ctpouM rpaduk 3aBucumoctu P/A=f(P). Eciu 3aBUCMMOCTh JIMHEApU3YyETCs C BBICOKOM
TOYHOCTBIO, JIEJIa€M BBIBOJ O MPUMEHMMOCTH YpaBHEHHsS M30Te€pMbl JI3HrMIopa K AaH-
HbIM. B ciyuae npuMeHUMOCTH ypaBHEHUsI JIPHTMIOpa HaXOAUM MPEAebHYIO0 aIcOPOILUI0
u A, u agcopOburoHHbIM K03 dunueHT b. Ecnu 3aBucuMocTh aMHeEapu3yercs II0X0, TO
Mozenb JISHrMIopa HenpUMeHUMA.

3. TlpoBepum npumMeHUMOCTb U30TepMbl BT a5 onmcaHus 3KCepUMEHTAIbHBIX JaHHbBIX:

P
P 1 K-1p
= —+ . P
AP AK AK s
B
P
P P
Onpenenum PS JUISL  KaKJIOTO p- [Toctpoum Tpaduk 3aBUCUMOCTH
All- P
P
P y
; =f{ P ). Ecnin 3aBUCHMOCTD JIMHEApU3yeTCsi C BRICOKOW TOYHOCTBIO, JIefia-
All- ’

P

N

€M BBIBOJ O NMPUMEHUMOCTU ypaBHEHUs u3orepmbl bOT K AaHHBIM U ¢ MOMOLIBIO rpaduka
paccYuThIBaEM TpeAeibHYI0 aacoponuo u 4, u K.
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4. Tlo paccuuTaHHON BEIMUYUHE A, U 110 COOTHOIIEHHIO Sy, = So*Am'Na HAX0IUM YAEIbHYIO
MMOBEPXHOCTH ajicopOeHTa (B MZ/KF).
5. Tlepeitnem OT M30TEPMBI AICOPOIIUU K XapaKTEPUCTUIECKON KpuBOil agcopoenTa e=f (V),
HCI0JIb3YSl OCHOBHBIE MOJI0KeHus Teopuu [lossHu.
e PaccunTaem aacopOIMOHHBIN MOTEHIMAT € pu T It Kaxxaoro 3HaueHust P/Pg: €
=—R-T-In(P/Py)
e OmnpenenuM V: UIst 5TOr0 MO TaHHBIM M.84 (cTp.4) HaiimeM py mwis Tp (B r/ew’).
TlepeBe/ieM HAHICHHOE 3HAYCHHE Py B MOIIB/M .

e J[ns KaXKJ10TO 3HAYCHUSI aICOPOIIMHN HAXOAUM V= A/py

e [locTpoum xapakTepucTuueckyro Kpupyro e=f(V)
6. IlocTpoum n3orepmy amcopobumu npu T».
Tk €= —R'Tl'hl(P/PS)T]: —R'TQ'IH(P/PS)TQ, TO ln(P)Tz = ln(PS)Tz +(T1/T2)'11’1(P/PS)T1
[To sMnupuYecKUM COOTHOLIEHUSIM, IPUBEACHHBIM B M.84 (cTp. 5) paccuutsiBaeM IgPs u Py B
MM pT. cT. ipu T». Ilo npuBeaeHHOMY BBbIlIe COOTHOLIEHUIO HaxoauM In(P)r, u 3atrem (P)r.
Haxonum no JjaHHBIM METOJMYECKUX yKa3aHUM K BBINOJHEHUIO KYpCOBBIX palbOT MO KOJLJIO-
MIHOM XUMHH HaiiieM py st T (B r/cm’). TlepeBeneM HAiICHHOE 3HAYCHHE Py B MOJIB/M .
[lo HalileHHBIM B MyHKTE 5 aJIcCOPOLMOHHBIM MOTEHIMANIAM U Py PACCUUTHIBAEM BEIUYUHBI
ancopOuuu npu Tr o cooTHoueHno A =V: py. Ctpoum uzorepmy aacopobunu A =f(P) npu
Ts.
7. Haiinem nquddepeHnaibHy0 TEIIOTY aAcopOIuu:

JuddepenunanbHOi TEIIOTONW ancopOUUu Ha3bIBAlOT KOJMYECTBO TEIUIOTHI, BbIJE-
JISIOIIEECs B X0J1€ aICOPOIMK OJHOTO MOJIA ajicopbara Ha OECKOHEYHO OOJIBIIIOM KOJIMYECTBE
azcopOeHTa mpu COOIMIOACHUN YCIOBHS TOCTOSTHCTBA BEJIMYMH aJCOPOIMM WM CTENEHH 3a-
MOJIHEHUS MEX(Pa3HOM MOBEPXHOCTH.

w=r (B
(R 1/ d=const
W3 uzorepm anacopouuu npu T 1 T, HaxoauM NpH BHIOPAHHBIX (PUKCHPOBAHHBIX 3HAYCHUSIX
ancopOuuu A nasnenus (P)r; u (P)r2. 3aTem no npuBeneHHON Bbllie pOPMYTE pacCUUTHIBAEM
TEIUIOTY. AHAJIOTUYHBINA pacyeT MPOBOJUM IIPH JIBYX APYrUX 3HAUCHUSIX ajcopOruu. Jlenaem

BBIBO/] O XapaKTepe TEIUIOT afcOPOLMH U S3HEPreTHYECKONH OTHOPOJHOCTH aCOPOEHTA.
8. IlocTtpoum wu3oTepmy ancopbumu B pamkax wmojenu JlyOununa-PanymkeBuua:

n
In4d=In4, - RT . ln% npH pa3InyHbIX n (n=1+3)
0

n

[To ucxoaHbIM JaHHBIM 10 BeIUuuHaM aacopouuu npu T; Haxogum InA, a mo UCXOAHBIM Be-
muunHaMm P/Ps onpenensem oGpartHbie cooTHoueHust Py/P, 3arem ux norapudm m Bo3BOAUM
jJorapu(msl B COOTBETCTBYIOIIYIO cTeneHb n. [Ipu Tpex pasiuyHbIX 3HAYEHUAX N CTPOUM

n

P
rpadukn 3aBucumocreii 1N A4 = f{ ln?; ).

Ecnu rpadguk umeer npsMOIMHEWHBIN XapakTep, TO HaXOAUM OTPE30K, OTCEKaeMblil rpadu-
koM Ha ocu  InA4. T.e. In 4 = Benmumue orcekaemoro otpeska, rae A, - npenenbHas aj-

copO1us B mopax ajacopoenTta, Toraa HaxoauMm. CyMMapHbIi o0beM mop ajcopOeHTa Vo BbI-
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m

YHCIIUM [0 COOTHOIICHHIO: V) = . JlemaeM BBIBOJ O THUIIE TOPUCTOM CTPYKTYPHI aICcOP-

OeHTa.

[Ipu n3yuenun paszaena «PU3NKO-XUMHUYECKUE CBOMCTBA, METO/BI MOIYYEHUS, YCTOM-
YUBOCTb M KOAryJsllUs JAUCIIEPCHBIX CUCTEM)» PEKOMEHIYETCS! BBIIIOJIHEHHE PAcueTHOro 3a-
JaHWsl, BKIKOYAKOUIEro:

1. Pacuer 31eKTpOKMHETUYECKOT0 MOTEHIMala 0 JaHHBIM 3JIEKTpodope3a, aHaIu3 BIUSHUS
N00aBOK 3JIEKTPOIUTOB Ha (-TMOTEHIMal W arperaTMBHYI0 YCTOMYMBOCTH JAMCIIEPCHON
CUCTEMBI.

2. PacueTsl mOpOroB 3JIEKTPOJIMTHOM KOAryJsAlMM € HMCHoJb30BaHueM mpaswia [lynsna-
I'apmu m ypaBHenus Jlepsarnna-Jlannay.

3. CocraBnenue Gopmyiabl MHIEUIBI JHOPOOHOTO 3075 W aHaIU3 BIHSHUSA J00aBOK
AJIEKTPOJINTOB HAa N3MEHEHNE IOTEHIMAJIA B IBOWHOM IEKTPUYECKOM CJI0€ MULIEIUIBI.

B pacuerHoe 3amanue npu wusydeHuM paszgena «CTpyKTypHO-MEXaHUYECKUE U
pPEOJIOTUYECKUE CBOMCTBAa JMCIIEPCHBIX CUCTEM» I1€1eCO00pa3HO BKIIOUUTH PACUYETh
JTUHAMUYECKON, OTHOCUTEIBHOM, YACIbHOM, MPUBEACHHOW BAZKOCTEH 1O JaHHBIM
BHCKO3UMETPHH, OTPEIIEIICHUE MOJIEKYJISIPHOTO BECa MTOJIMMEPA.

8. OuneHounble cpeacTBa JJsl TeKYIIEro KOHTPOJISI YCNEeBAeMOCTH, NMPOMEKYTOYHOMH
aTTecTallMH MO0 MTOraM OCBOEHMS AWCHMILIMHBI M y4eOHO-MeTOoaUu4YecKoe obecneyeHue
CaMOCTOSITeIbHOM PadoThI CTY/AEHTOB

®opMbI 0TYETHOCTH 110 pasaenam 1 u 2:

1. Komnoxsuymsr: 1, cpoku ciaum, Henenu: 7+8.

2. CoOecenoBanus 1o 1ab0paTOPHBIM paboTaM: 2, CPOKHU BBITIOJIHEHNS, HEAEIH: 2+6.

3. Pacuernoe 3amanue: 1, cpox cuauu, Hemens: 7-+8.

Jlnist IpOBEpKHM 3HAHWI Ha KOJUIOKBHYME IO pazzieiaMm 1 m 2 menecooOpa3HO HMCIIONb30BaTh
TECTOBYIO (hopMmy.
@®opMBbI 0OTYETHOCTH MO pazaeny 3:

1. Kommoxsuymsr: 1, cpoku caaum, nemenu: 11+12.

2. CobecenoBanus 1o 1abopaTopHbIM paboTaM: 2, CPOKH BBIIOIHEHUS, Heaenu: 9-+10.
Jlnist mpoBepKy 3HAHWK HA KOJUIOKBUYME IO MOIYIIO 3 IeIecO00pa3HO UCTIONBh30BaTh TECTO-
ByI0 (hopmy.

[TpuMepsl KOHTPOJIBHBIX TECTOB IO Ka)XJIOMY pa3zelly IpUBEICHBI HIDKE.
«IToBepxHOCTHDIE SIBJIEHUS. AICOPOIMSD
Bapuant Nel

1.Mosxer 1 monmHas agcopOLMs Ha MOBEPXHOCTH pasjena (a3 *KHUAKOCTH/Ta3 COBIANATh C
M30BITOYHON afcopOrmeit?

A. Hert, HE MOXKeET.

B. Jla, MoXxeT B citydae, €CITi OCTaTOYHAsI PaBHOBECHAsI KOHIIEHTPAIIHS BEIIECTBA B pac-

tBOpe C, Marna.

B. [la, MoxeT, ecim ocTaToyHasi paBHOBECHAs KOHIIEHTpaIus BemecTBa B pactBope C,

MaJia WIIA cama ToJTHas afcopOIus Maa.
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I'. la, Mo3xeT, eciu ocTaTOYHasi paBHOBECHAs! KOHIICHTPAIMs BELIECTBA B PACTBOPE Majia
WJTU caMa ajcopOIus BerKa.

2.Kakas u3 QyHKIIMOHAIBHBIX 3aBUCUMOCTEH MpEICTaBICHA HA PUCYHKE?

A

P
A. N3otepma ancopOrmu. T = const

B. U3octepa ancopbunu. A = const
B. 1306apa ancopOuuu. P = const
I'. 3onmknua agcopOimu. C = const

> T
3.Kakum ypaBHeHHEM ONUCBIBaeTCs ajacopOuus, eciau B KoopauHaTax 1/A — 1/P uzorepma
MMEET JTMHEUHBIN BU?

A. YpaBuenueMm Jlyoununa — Pagymikesuya.

b. YpaBuenunem bOT.
B. YpaBuenuem JIsnrmropa.
I'. YpaBHenuem TeMkuHa.
4.KakoBa pazMepHOCTh HHTETpaibHOM Q u quddepennnansuoit A,H Tennorsr agcopormm?
1. [Q] = [ux/™M%; [AH] = [Ix/Mob.
2. [Q] = JIx/xr; [A.H] = I>x/Mo0b.
3. [Q] = x/xr; [AH] = Juk/kr.
4. [Q] = Ix/moms; [AH] = JIx/MOb.
A. 1,4;b.1,2;B.2.3;T.3,4;
5. Kak HaiiTu noBepXHOCTHYIO akTUBHOCTb [TAB 1o rpaguky 3aBUCMMOCTH IIOBEPXHOCTHOIO
HaTshKeHus 6 ot C?

O A
08 E
A.G= OA D
o£
Bb.G=- OA
OD
) > C
A B
o8
I.g= OD

6. 3aBUCHUT JM TIpesienbHas aacopouus HenoHoreHHbIx [TAB, npunagiexamux kK ofHOMY ro-
MOJIOTHUYECKOMY DSy, HA MOBEPXHOCTH TBEPJOE TEJIO — a3 OT JJIMHBI YTJIEBOJIOPOIHOTO pa-
nukana’?

A. Jla, 3aBHCHT, TaK KakK afcopOILHs pacTeT ¢ pOCTOM MOJIeKyIsipHOi Macchl [TIAB.

b. [a, 3aBucut, Tak kak jyimHa MoJiekyisl [IAB B romonornueckoM psiiy yBeITUYUBAET-

col.

B. Her, He 3aBucHUT, Tak Kak Npy BBICOKUX KOHIEHTPALUAX HA OBEPXHOCTU oOpa3yercs

«4acTokoJ1 JIsHrMIopay, paJuKalibl BBITSIHYTbI BBEPX.

I'. Her, He 3aBucut, Tak Kak npupojaa ajacopdara u aacopOeHTa HE MEHSETCSI.
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7. N3oTepma amcopOumm OeH3071a Ha aKTUBUPOBAHHOM yriie Mapku BAY umeer Bu:

A
In A

»
»

Ps 2
(In=2-)

Kakum ypaBHeHHEM omuchIBaeTcs aacopOLus B 3Toi cucteme?
A. YpaBHeHueMm JI3Hrmropa.
Bb. YpaBHeHueM KanmuiuIsipHON KOHICHCALIUH.
B. Ypasnenuem /lyoununa-Panymkesuua 111 MUKpOIOPUCTBIX aICOPOSHTOB.
I'. YpaBuenuem Jlyoununa-PagymikeBuua A MaKpOIOPHUCTHIX aCOPOEHTOB.
8. Kakyio 3aBHCHMOCTb ONHCHIBAeT ypaBHeHne V = Voexp(— ke?)?
A. N30TepMy agcopOuuu Ha HEOTHOPOAHON TOBEPXHOCTH.
Bb. XapakTepuctuueckyro KpuBYIO aacopOeHTa.
B. U3oTtepmy ancopOuuu Ha MUKPOCKOITMYECKOM a1cCOPOEHTE.
I'. U3o6apy ancopOuum.
9. Pacnonoxenst nonsl Li', K', Na', Cs" B pax mo Mepe yBenuueHHs UX aiCOpOIMOHHOM
crnocobHoctu. [losicHuTe OTBET.
A.Li"<Na' <Cs" <K’
B.Cs" <K' <Na"<Li’
B.Li' <Na <K' <Cs’
I.Cs"<Li' <Na' <K’
10. TpexenpHas ancopOLus GeH30IIa Ha YIIepoucToM ancopoente 7.56:107 moub/kr. Ompe-
JIeNIUTE yIEIbHYIO0 IOBEPXHOCTh aJICOPOEHTA, €CIIU IJIOLIAb, 3aHUMaeMasi MOJIEKyJI0i OeH30-
J1a B IVIOTHOYIIAKOBAHHOM MOHOMOJIEKYIIIPHOM aCOPOLIHOHHOM cioe S, = 49-107° m?.
A.3,7-107 M*/xr
B. 22226 eM’/kr
B. 2,22-10*m*/kr
I. 3.7-10*M/xr

«DU3UKO-XUMUYECKHEe CBOMCTBA, METObI MOJTYyYEeHHUsI, YCTOHYMBOCTH H KOATYISIIHSA
AUCTIEPCHBIX CHCTEM.
Bapuanr Nel
I'mapo3oab xpomarta CBHHIA
307 TONY4YAIOT B pe3yJibTaTe PEaKIHd JBOWHOTO OOMEHa MEXIy XpOMAaToM Kaius W
nutpatom cBuHIa: K,CrO4 + Pb(NOs3), = PbCrO4+ 2KNO;
MertoMKa Noay4eHusl.
6 ma 0,11 pactBopa K,CrO4 pazbasisitor 10 100 M TUCTUIUTMPOBAHHONM BOJIOM U K TTOJTy4YEH-
HOMY PacTBOPY IPH TIIATEIFHOM IEPEMEIMBAHUN MEJICHHO 100aBisitoT pactBop Pb(NOs),
KkoTopbiit ToToBUTCS cimBanueM 4 mi 0,11 Pb(NO;3), 1 96 mn H,O.
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CocTaBbTe CXeMy CTPOCHHUS MULIEIUIBI U OTBETHTE Ha CJIETYIOIIHUE BOIIPOCHL:
1. Kakue noHbI SBISItOTCA: 1) - MOTEHIHAIOOpPA3yIOIMKUMHU, 2) — MPOTUBOMOHAMHU aJl-
COpPOLIMOHHOTO cJosl. 3) — nmpoTuBOMOHaMH U y3nOHHOTO c105?

A. L.Pb*" Bb. 1. Pb** B. 1.CrO4” r. LK
2.CI 2. CrO4” 2.K 2. CrO4”
3.CI 3. CrO4” 3. K 3.Cr04>
2. VYKaxuTe DBJIEKTPOJIUTHI, KOTOpbIE HYXKHO B34Thb JIA OIPEICICHUsS 3HaKa
3apsiaa KoJutouHou yactuubl. Kakos 3Hak 3apsaa 30557
A. KCI, BaC12 B. KQSO4 ,BaClz
OTpHULATETbHBIN MMOJIOKATEIBHBIN
b. KCl . CuSO4 T. KQSO4 . Ba(N03)2
MMOJIOKATEIBHBIN OTpHULATETbHBIN

3. Kakue 31exTpoauTsl Ha3bIBatOT HHAUGD(HEPEHTHBIMU?
1) nnekTposuThl, cojepkale o0l HOH C HOHAMM KPUCTAJUIMYECKOM PEIeTKU arpe-
rara;
2) 3JEKTPOIUTHI, HE COJIeprKale OOUIer0o HOHA C MOHAMH KPUCTAJUIMUECKOMN PELIeTKH ar-
perara;
3) DJIEKTPOJUTHI, HE COJepIKaIIre OOIIEero MOHA C MOHAMHU KPUCTALUTMYECKON PEIIeTKH
arperara, HO UMEIOLIUE UOH, UM U30MOP(]HBIL;
4) >IeKTPOJIUTHI, HE COJIepKalllie NOHOB, KOTOPhIE MOTYT 00pa30BbIBATH C HOHAMMU arpe-
rata TpyJHOPaCTBOPUMOTO COEAUHEHUS U ObITh H30MOP(PHBIMHU 3TUM HOHAM.
[IpaBunbubie oTBeThl: A.2u3 Bb.2u4 B. 1u4 TI. 3u4

4. Kakue MOHBI MOTYT OBITh KayeCTBEHHO OOHapyXeHbl BO BHEIIHEM pacTBOpE IpU

TUATA3€ UCCIIEAYEMOTO 3071517

A. K B. Pb*"’ B. CrO4” . NOy
CrO4~ K Pb*" K
NO5 CrO4~ NO5 Pb**
5. Kakyro rpymnmy 3JeKTpoJIMTOB MOXHO BbIOparh i mpoBepku npaBuia Llynb-
ue-I'apau?
A. KNO; B. KNO; B. KCl . K.SO,
KQSO4 Ba(NO3)2 BaClz BaClz
K5PO, AI(NO3); AlCl;5 AlCl;5

6. VYkaxure BBIPAXXCHUS, IMPABUJIBHO OTPAXKAKOIHUE SKCIICPUMEHTAIBHO YCTAHOBJICHHYIO
3aKOHOMEPHOCTH JIEKTPOJIUTHOM KOATYIISAIIHH.

L.yi: v2: v3=1:(30-60): (350 — 800);

2.v3: v2: v1=1:(30-60): (350 — 800);

3. L L Ly 20-50): (350-1000);

Vi 72 V3

s L. 1 20-50):(350-1000).

7 V2 0
[IpaBUSIbHBIC OTBETHI: A. 1. 4 b. 1.3; B.2. 4. I. 2.3
7. B npenenax muddysnoro cnos [AIC moTeHIManm M3MEHSETCs MO CIACAYIOMEMY 3aK0-

HY:
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47
B.o =9, L P
€
A
B.Q) :F
I. p=¢; e

8. Kakum snextponauTom cienyet noaeicrsoBars Ha 30016 PbCrOy (m.1) utoOel ¢ gu & -
MTOTEHIMAJIBI IMEJIM pa3Hble 3Haku. [IpuBeaure nmpumep Takoro 3JIEKTPOJIUTA.
A. UnguddepeHTHbIM IEKTPOJIUTOM, COICp/KAIlMM  MHOTOBAJICHTHBIM  KaTHOH.
b. UnnuddepeHTHBIM /IeKTPOIUTOM, COAEPKAIlM MHOTOBAJICHTHBIN aHUOH.
B. UnnuddepeHTHBIM — AIEKTPOIUTOM € KaTHOHOM, CIIOCOOHBIM  JIOCTPauBaTh
KPUCTAJUIMYECKYIO PEIIETKY.
I'. JItoOBbIM 3JIEKTPOJIMTOM, COJCPIKAIIAM HOHBI € 3apsiIoM OOJIBIIE €TMHUIIBI.

@dopma 0THETHOCTH 10 pa3ney 4:

1. Tlposepxa 3nanwmii (cobecenroBanue) mo 1a60paTopHOi padboTe B TecTOBOM dopme: 1,
CPOKHM BbINOJIHEHHUS, Henenu: 9+10. IIpumep Tecra.

BAPUAHT Ne 1

1. Yto Takoe cTpykTypooOpasoBanue?
1) BoccTaHOBIIEHUE CTPYKTYPbI CUCTEMBI IIOCIIE €€ MEXaHUYECKOTO Pa3pyLICHHUS;
2) noTepsl arperaTUBHON yCTOMYMBOCTU AMCIIEPCHON CHUCTEMBI B PE3yJbTaTe CIAUIAHUS U
CIIMSTHHSI YACTHII;
3) oOpa3oBaHuEe MPOCTPAHCTBEHHOW CETKM 3a CUYET B3aWMOJICHCTBUS YACTHUIl JUCTIEPCHOU
(a3l B mporiecce KoaryJsiiuu;
4) caMOnpOU3BOJIBHBIN TIPOLIECC TIEPEepaACIIPEACIICHIS MOJIEKYJ BOIM3U TTOBEPXHOCTH pa3-
nena ¢a3 B IMCIEPCUOHHOM CUCTEME.
IIpasunvnvimu omeemamu A61A10MCSL:
A.1u3; Bb.2u4; B.Toubko 3; TI'.BceorBeTsl BepHHI.
2. Kakue Tena sBASIOTCS KUAKOOOPa3HbIMU?
1) Tena, nedopmarus KOTOPBIX MPOUCXOUT MO ICHCTBUEM CHIIBI TSDKECTH;
2) Tena, CTpPYKTypa KOTOPBIX pa3pymiaeTcst MO ICHCTBUEM HAIPSDKEHHSI, TPEBBIIIAIOIIETO
npeien TeKy4eCTH;
3) Tena, nedopmalusi KOTOPHIX HEMPEPHIBHO YBETUYUBACTCA MO JCHCTBUEM MTOCTOSIHHO-
ro JJaBJICHUS;
4) )KUAKOCTH, PEOJIOTMUECKOE TIOBEICHIE KOTOPBIX HE OMMChIBAaeTCs 3aKoHOM HbroTOHa;
5) CHUCTEMBI, BA3KOCTh KOTOPBIX HE 3aBUCUT OT HANPSKCHUS C/IBHTA.
IIpasunvnvimu omeemamu A61A10MCSL:
A.1,3,4us5; Bb.1,3u5;, B.1,2u3; TI.Bce yrBepXaeHus BEpHBHI.
3. Kakoe ypaBHEHHE OTpa)ka€T 3aBUCUMOCTH JMHAMHYECKOUN BS3KOCTH OT OOBEMHOW IOJIU
TUctiepcHoi ¢asbl co chepuueckoit popmoit yacTuir?

An=1,01+2,5¢0+7,349¢" ); B.n=1,(1+00 );
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1
B.n=1,| 1+ 2’5+Ef ¢ |; r.q=m,1+2,5¢).

4. Peonornueckas KpuBas HBIOTOHOBCKOM KHUIOKOCTHU NMECT BU:

n

B.

dy
dt
b.
P P
Y
P I. P

5. Y10 Takoe tuiacTuueckas BA3KOCTh?

A.

I.

OTO0 BENMYMHA XapaKTepU3yIollas BHYTPEHHEE TPEHUE MEXAY CIOSIMH KUAKOCTU WIN
ras3a, ABM)KYIIMMHCS] OTHOCUTEIIBLHO JPYT JPYyra U BCE BUbI COMPOTHUBIICHUS TEUCHHUIO
TeJa M OINpelessaeTcsl KaKk KOTAHIeHC yIVla HAKJIOHAa rpaduka 3aBUCUMOCTH P =
f(dy/dr) x ocu HanpspKeHus;

OTO BeNMYHMHA, KOTOpas, SBJSASACH YAaCThbIO HBIOTOHOBCKOM BSI3KOCTH, OTPaXKaeT CKO-
POCTb pa3pylLIEHUsi CTPYKTYPbl CUCTEMBI U OIpEAEsSeTCs] Kak KOTaHI'€HC yIila HAaKJIOo-
Ha rpaduka 3aBucumoctu P = f(dy/dt) k ocu HanpsLKEeHUs;

OTo BeJNMYMHA, KOTOPAs MO (PU3HMUECKOMY CMBICIY HE OTIMYAETCS OT HbIOTOHOBCKOI
BSI3KOCTH, HO YYUTBIBAET MPOYHOCTH CTPYKTYpPhl CUCTEMbI U ONPENENSIETCs 10 COOT-

P

T .
b
dy/dx
9t0 BHYTPCHHCC TPCHHUEC MEKAY CIOAMU KUAKOCTHU WIIM T'a3a, IBHUKYIIUMHCA OTHOCH-
TEIBHO JPYT JAPyra, KOTOpasi XapaKTEPU3yeT BCE BUJIBI COMPOTHBIICHHS TCUCHHIO TEa.

%
HOILIEHUIO 1] =

6. Kakas cxema oTBe4aeT MOBEAEHUIO HealbLHO Bs3Koro Tejaa Herorona?
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P P
I P
A. B. tp B. r.

7. Kakoii 3aKOH JI€KUT B OCHOBE BUCKO3UMETPUUECKOTO METO/1a ONIPEACIICHUSI BI3KOCTH pac-
TBOPOB IOJIUMEPOB?

A. 3akoH HproTOHAa; b. 3akon Ilyaseiins;
B. IlepBas akcuoma peoJioruu; I'. Bropast akcuomMa peosiorum.
8. [lo kakoii rpaduueckoil 3aBUCUMOCTH M KaK MOXXHO OIPEAEIUTh XapaKTEePUCTUUYECKYIO
BSI3KOCTh?
n MNya
[l B tgh = [nl
A. b.
C C
Norn nnpm;
[n]
B. I.
C C

9. C yeM MOXeT OBbITh CBSI3aHO HECOOTBETCTBUE IKCIIEPUMEHTAIBHO OINPEIEICHHON BSI3KOCTH
CHCTEMBI U ICTUHHOTO 3HAYCHUS BI3KOCTH?
A. C paspylieHueM CTPYKTYPHBIX CBSI3€H MEXKIY OTACIbHBIMU (parMEHTaMH MaKpOMO-
JIEKYJIBI;
B. C HecobmoienneM pexxuMoB ITPOBEICHUSI SKCIICPUMEHTA;
B. C usmeHeHuneM oCTOSHHOM BUCKO3UMETPA C TEUEHHUEM BPEMEHU;
I' C nedbopmanueid W opueHTanUel MOJEKyJ, a Takke MEXKMOJEKYIIpHbIM B3a-
HWMOJICHCTBHEM.
10. Paccumuraiite Bsa3kocTh 50%-HOro BOJHOIO pacTBOpa INIMLEPHHA, €CIIU MPU HPUIIOKEHUU
Kk Hemy Hanpsokerns 18 H/m® ckopocTs passuTist nepopmarun coctasmsier 3-10° ¢
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3aBepIraeTcs U3yudeHUE Kypca TEOPETUYECKUM dK3aMeHOM. CIHCOK BOMPOCOB U MPH-

MCP 5K3aMCHAIIMOHHOT'O ouera IpCACTAaBJICHBI HUXE.

10.

11.

12.
13.

14.

15.

16.

17.
18.

19.

20.

Bomnpocs! k 3k3aMeHy 110 AUCHHUILINHE
«Kosonanast xumus»

Crenuguryeckue 0COOEHHOCTH IUCHEPCHBIX cucTeM. Kiaccudukanus AuCTIEpCHBIX
CHCTEM.
XapakTepucTuKa CBOMCTB TUCIEPCHBIX CUCTEM U OCOOEHHOCTHU UX MoBeaeHus. Moue-
KYJISIpPHO-KUHETHYECKHE CBOMCTBA M ONTUYECKHE CBOMCTBA AUCIIEPCHBIX CUCTEM.
CenumenTtannoHHo-audy3noHHOE paBHOBecHe. YpaBHeHue Jlammaca. ['uncomerpu-
YecKasl BbICOTA KAK KpUTEPUN KHHETHYECKOW YCTOMYUBOCTH.
VYcioBusi paBHOBECHSI MOBEPXHOCTHOTO €10 ¢ 00beMHBIMH (hazamu. DHeprus mo-
BEPXHOCTHOTO cj04. [ToBepXHOCTHOE HATSKEHHE.
[ToBepxHOCTHBIE siBIeHUs. Anre3us u kore3us. CMaunBaHue U HeCMauMBaHUE. Y paB-
nenus FOura u J{ronpe-tOnra.
Kanunnsipusie siBnenus. J{ucrnepcHOCTh U peakLIMOHHASL CIIOCOOHOCTb.
Ancop6uusi. OCHOBHbBIE MOHSTHS U OIpeneieHus.. YpaBHEHUE NIl pacueTa SHEpruu
['n06ca MOBEpXHOCTHOIO CIOSL.
[Ipupona cui, oOycnaBIuBaKOLUX aCOPOIMOHHBIE B3aUMOICHCTBUS. XUMHUUECKas U
¢buznueckas aacopOLus.
Meton ['n66ca u meToa mostHOTO cojeprkanus. [IoHsATHE MOTHBIX U U30BITOYHBIX aJl-
cOpOIIMii ¥ UX B3aUMOCBSI3b.
Croco0bI AKCIIEPUMEHTAIILHOTO UCCIEA0BaHUs aJCOPOIIMOHHBIX paBHOBecHil. M300a-
PBL, U30TEPMBI U U30CTEPHI aCOPOLIUH.
Tennotel ancopbuuu. MuTerpanbusie U aquddepeHunanbabie TemioTsl. [Ipudynnsl 3a-
BUCHUMOCTH TEIUJIOT aICOPOLIMHU OT CTENEHH 3al0JIHEHUs. TUIbl HEOJTHOPOAHOCTEM.
Merto1pl onpesienienust TeioT ajacopOuuu. PacueT Temnot u3 usocrep aacopouuu.
VYpaBuenne ['nO6ca m ero anamus. [loBepxHocTHas akTUBHOCTH. [loBepXHOCTHO-
aKTUBHBIE U MOBEPXHOCTHO-UHAKTUBHbBIE BEIIECTBA.
[ToTenumaneHas Teopus [lonsiau. OcHOBHBIE NOJIOKeHUS. [loHsATHE aICOPOIIMOHHOTO
oTeHIMana. XapakTepucTuyeckas KpuBas aacopOeHTa.
AncopOuust B uaeanbHOM aacopOimonHoM ciioe. M3otepma JIsarMiopa u ee aHamus.
JInHeliHbIe KOOPAUHATHI U30TEPMBI JIPHTMIOpA.
[Tonumonexynsipras aacopobuus. Teopus BOT. Uzorepma BOT u ee ananuz. Monensb
ApaHoBuya.
Ompenenenue yaelIbHOM MOBEPXHOCTH TBEPIBIX aJICOPOSHTOB.
Ancopbuust Ha MOPUCTHIX afcopbenTax. Teopust 00BEMHOIO 3aNOJHEHUS MUKPOIIOP.
VYpasuenue teopun TO3M u ypaBuenue [lyOununa-Panymkesuua.
OO6mmre 3aKOHOMEPHOCTH aIcopOIMK Ha TpaHuIle pazzena ¢a3 KUIKOCTh-KUIAKOCTh U
KUAKoCTb-ra3. YpaBHeHue lllumkoBckoro. CBsi3b NOBEPXHOCTHOIO HATSKEHUS U Be-
JIMYMH aJICOPOLIMU Ha )KUJIKMX TIOBEPXHOCTAX ¢ KoHIeHTparueil [TAB.
CrpykTypa MOBEPXHOCTHBIX CJIOEB Ha I'paHule pasaena (a3 KUAKOCTb-KUJIKOCTh U
KUIKOCTh-Ta3. OnpeaeneHrne reoMeTpuIecKux napamerpon moiiekyn [1AB.
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. AncopOuus B TOMOJIOTUYECKUX Psilax opraHuyeckux coenuHeHuil. [Ipasumino [lrokio-
TpayOGe.

. AncopOnust Ha TpaHMIle pa3zaena ¢a3 TBEpaoe TeIo- KUIKOCTb. OCHOBHBIE 0COOCHHO-
CTH.

. M3otepma ancopOuuu M3 pacTBOPOB Ha TBEPIbIX MOBEPXHOCTSIX B HJCAIILHOM a-
COpPOIIMOHHOM CJIO€ U €€ aHaJIu3.

. Bmusinue npupossl agcopbenra, ajcopbaTa U pacTBOPUTENSI HA 3aKOHOMEPHOCTH a/l-
copOuuu u3 pactBopoB. [IpaBuino momsipuoctu Pebunaepa.

. AncopOnust 31ekTpouToB. OcHOBHBIE 0COOCHHOCTHU. [ToHSATHE MBOMHOTO AJIEKTpHUUe-
ckoro cinos. [IpaBuiio @asnca-IleckoBa-JIunarosa.

. 3aKOHOMEPHOCTU MOHHO-0OMEHHOM ajcopOuuu. YpaBHeHHe n30TepMbl Hukobckoro.
Honwntsr, ux xiaccudpukamys. OCHOBHBIE XapaKTEPUCTHKH.

. Xpomatorpadusi. OCHOBHbIE IPUHIIUIIBI, CYIIIHOCTh U KiIaccu(ukanus.

. Mexanu3msl obpazoBanus JJ9C.

. Teopust ctpoenust JIDC Ha rpanuiie pazaena (a3 TBepAoe Tello- KUAKOCTh. Pactipene-
nenne notennuana B JI9C.

. Crpoenue u GuU3UKO-XUMHUUYECKUE CBOKCTBA JMO(POOHBIX AucnepcHbIX cucteM. Crio-
coObl noJy4eHust JIN0(OOHBIX TUCTIEPCHBIX cucTeM. CyIIHOCTh METOJ0B UCIIEPTUPO-
BaHUS ¥ KOH/ICHCAIIHH.

. NoHHBIE ciTOM KakK (aKTOp YCTOWYMBOCTH KOJUIOMAHBIX cUcTeM. CTpOoeHHe MUIIeIUIBI
10 (HoOHOTO 30J1s1. DIEKTPOKHHETHICCKUN TTOTCHITHAT.

. BnusiHue Temmepartypsl, TpUPOIBI PACTBOPUTEIIS, T00ABOK AIIEKTPOJIUTOB HA arpera-
THUBHYIO YCTOMYUBOCTB 30JI€H.

. UnguddepenTtHrie 3neKTpoauTsl. Bausuue nobaBok MHAU(DPEPEHTHBIX JIEKTPOJIH-
TOB Ha pacrpezaenenue noreHnuana B [[9C u arperaTuBHYIO YCTOWYHMBOCTH 30JICH.
AncopOnroHHas repe3apsjika.

. Heunauddepenturie snexrponautsl. BnusHue noGaBok HeMHIU(P(GEPEHTHBIX 3JIEK-
TPOJIMTOB Ha pacmpenenenue norenuuana B J[9C u arperaTtuBHy0 yCTOMUHMBOCTH 30-
Jen.

. DNEeKTpOKUHETUYECKUE sBICHUs. IaekTpodopes. OnpeneneHue 3IeKTPOKUHETHYE-
CKOTO MOTEHIMala [0 CKOPOCTHU AEKTpodopesa.

. Koarynsuust mmodoOHbIX 3071ei. 3aKOHOMEPHOCTH JIEKTPOJIUTHOM Koarymsiuu. [Ipa-
Bwio [lyneue-I'apan. JInoTponHeie psabl.

. Koarynsuust cMechio 371€KTpOIUTOB.

. Kuneruka koarymsun. OcHOBHBIE 3aKOHOMEPHOCTH. CKOPOCTh KOATYJISILIUH.

. Teopus 6bicTpoit Koarysuu CmonyxoBckoro. Ilepruos koaryssium.

. Teopusa memienHon koaryanuu dykca.

. TepmomHaMuKa TOHKHX IJICHOK. [IOHSATHE pacKIMHUBAIOIIETO JIaBJICHUS.

. Teopus ycroitunoct rupodoonsix cuctem JJJIDO. OcHOBHBIE TOJOKEHUS.

. DHEprU¥ OTTAIKUBAHUS, IPUTHKESHUS U CyMMapHasi SHEPTUsl B3aUMOJCHUCTBUS B TEO-
puu JJ1DO.

. AHanM3 MOTEHIMAIHHBIX KPUBBIX MTAPHOTO B3aMMOICHCTBHS.

. Koarynsuus B Teopun JJJIDPO. YcnoBue koarynsinuu. 3akoH mectoi crenenu Jleps-
THHA.
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46. MeTtobl 1OJTy4eHUs], TUIBI U PU3UKO-XUMUYECKUE CBOMCTBA AIMYIbCHIA.

47. KonieHCcallnOHHO-KPUCTAJUIM3AI[MOHHbBIE U KOATYJISIUOHHBIE CTPYKTYphl. OcoOeHHO-
CTH CTPYKTYPHO-MEXaHUYECKUX CBOWCTB TAKUX CUCTEM.

48. Peosiorusa. OCHOBHbIE MOHSTHS: BSI3KOCTh, AegopMmaius U HamnpsbkeHue casura. Oc-
HOBHBIE PEOJIOTUYECKHE MOJIEIIH.

49. CtpykTypooOpa3oBaHue B JTUCIEPCHBIX cucTeMax. Peosornyeckue KpuBbIE CTPYKTY-
PUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX CHCTEM.

50. 3aBUCHMOCTb BSI3KOCTH OT KOHIEHTpAlUU. Y paBHEHHE DIHIITENHA, €r0 aHaIH3.

51. 3aBUCHMOCTD BSI3KOCTH OT TeMIlepaTyphl. Y paBHeHne DpeHKes, onpeaeieHue dHep-
MU aKTUBAIUH BSI3KOT'O TEUECHMUSL.

52. BUCKO3UMETPUYECKHI METOJ ONPENEICHHUS] BI3KOCTH PACTBOPOB MOJHUMEPOB. YpaB-
Henue [lyazeitns.

53. Ompenenenre MOJICKYJSIPHOW Macchl mojumepoB. YpasHenue llltayauarepa u Map-
ka-Kyna-XayBuHka.

IIpumep 3K3aMeHALMOHHOTO OMJIeTa:

MunucTepcTBO 00pa30BaHMs U HAYKH
Poccuiickoit deneparnun Kadenpa

['ocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKICHHE (busneckoif 1 KOLIOUIHON XUMUM

BBICIIIETO PO ECCHOHATILHOTO 00pa30BaHMs

MBAHOBCKHI I'OCY JAPCTBEHHbBI
XUMUKO-TEXHOJIOI MYECKUI

HI/ICIII/IHJ'II/IHaZ KOoJu1ouaHass XuMus
JlHeBHOE OTACICHUE

YHUBEPCUTET
Buaer Ne 1
1. Ancop6rusi. OCHOBHBIE TTOHATHS U ONIPECIICHHsI. Y paBHEHUE ISl pacyeTa SHEPruu
['n06ca MOoBEpXHOCTHOIO CIOSL.
2. DOHEpPruu OTTAIKUBAHMS, TIPUTSDKEHUS H CyMMapHasi SHEPT Ul B3aUMOJICHCTBHUS B

teopun 1JIPO. AHanu3 NOTEeHIUATBHBIX KPUBBIX TAPHOTO B3aUMOICHCTBUSI.

JIns KOHTPOJIS TEKYIIEH YCIEBAEMOCTH CTYIAEHTOB M OIIEHKM KauyecTBa 3HAHWU IpHU
MIPOXOXKACHUH JTa0OPATOPHOTO MPAKTUKyMa MPUMEHSETCS peHTHHTOBas cucreMa. B TedueHue
CEMCECTpa YCTAaHABJIMBAKOTCA TPHU KOHTPOJBHBIC TOYKH — JAThl, B KOTOPBIC KAXKJAOMY CTYACHTY
B DJIEKTPOHHBIE BEJOMOCTH, HaxXOJSIIMECs Ha CepBepax JEKaHATOB, BBHICTABJISETCS OIpEle-
JIEHHO€ KOJIMYECTBO OaJlJIOB 10 HAKONUTEIbHOMY HpPUHLMIY. MaKCHUMajlbHOE KOJUYECTBO
0aI0B, KOTOPOE CTYJEHT MOXKET HaOpaTh K KOHIly cemecTpa, paBHO 50. OHO BBICTaBIIsETCA B
3aUeTHYI0 KHUXKKY MpU IMOJTYYEHHH 3adera. Takoe e MaKCHMaJbHOE KOJUYECTBO OaljioB
CTYACHT MOXKCT INOJTYUYUTH ITPH CAAYC 3K3aMC€HA, HO 3K3aMCHATOP IIPHU BbBICTABJICHUU UTOTOBOM
OLIEHKH CyMMUpYeT Oaibl ceMecTpa U dk3ameHa. CTyAEHT He MOJy4aeT 3a4eT, eClId KoJuye-
CTBO HaOpaHHBIX B ceMecTpe 0aioB Huxke 26. MIToropas orjeHKa Ha SK3aMEHE «HEYA0BIJIETBO-
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PUTEIIBHO» CTAaBUTCSA B TOM CIIydae, €CJIM CyMMapHOE KOJHUYECTBO OAJUIOB ceMecTpa M JK3a-
MEHa MEHbIIe 52 WM OIICHKA, MOJydyeHHas Ha dK3aMeHe, Hike 26 0ajuioB, HE3aBUCUMO OT
KOJIMYEeCTBa OaJIOB ceMecTpa.

9. YueOHO-MeTOAMYECKOE M HH(POPMAIMOHHOE 00ecneyeHHe TUCUMIINHBI
a) OCHOBHas IuTepaTypa

1. ®punpuxcoepr, . A. Kypc xomnonanoit xumuu. / JI.A. ®punpuxcoepr. — JI.: Xumus,
1984. — 368 c.

2. YautuH, M.B. ®u3uko-XMMHUYECKHME CBOMCTBA, YCTOMYMBOCTb M KOAryJALUs JIU-
0(hOOHBIX TUCTIEPCHBIX CUCTEM: ydeOHoe mocobue. / M.B. Ymurun, [1.B. ®ununmos,
M.B. Jlykun; 'OV BIIO UBan. roc. xum.-TexHoJ1. yH-T. — MBaHoso, 2007. — 108 c.

3. AncopOuus. IlpakTuueckue pykoBOJCTBa K BBINOJIHEHUIO JaOOPATOPHOTO MPAKTHKY-
Ma: metoanueckne ykazanus. / Coct.: M.B. Yiutun, A.A. ®&noposa, H.1IO. [lapo-
HoB; ['OY BIIO HBaH. roc. xum.-TexHoJI. yH-T. — MIBanoBo, 2009. — 56 c.

4. Peosiornyeckue CBOWCTBA KOJUIOWJHBIX CUCTEM: METOJUYECKHE yKa3zaHus K jabopa-
TopHoMy mnpaktukymy. / ML.II. Hemuesa, J[.B. ®ununnos, nox pen. M.B. Viurtuna;
'OV BIIO HMBan. roc. xum.-TexHoJI. yH-T. — MIBaHoBo, 2006. — 32 c.

5. ®duszuko-XxuMUYeCKHe CBOICTBA, YCTOMUMBOCTh U Koaryasuus JIMoGoOHBIX Iucnepc-
HBIX CHCTEM: METOJUYECKHE yKa3aHHs K jabopaTopHoMy mpakTtukymy. / M.B. Vmu-
tuH, J[.B. ®wmnmnos, M.B. Jlykun; 'OV BITIO UBan. roc. xum.-TexHom. yH-T. — Ba-
HOBO, 2007. — 40 c.

6. Meroauueckue yka3zaHusl K BBIIIOJHEHHIO KypCOBBIX pabOT MO KOJUIOMIHOM XUMHH. /
N.H. Tepckas, Kanun E.H., nox pen. B.B. bynanosa; MIBaH. roc. XMM.-T€XHOJI. UH-T. —
Hsanoso, 1991. — 16 c.

0) JOoMoHUTENbHAS TUTEpaTypa

1. ®poos, 0. I'. Kypc kosmounnoit xumuu. / FO.I'. ®@ponos.— M.: Xumus, 1988.— 464 c.

2. JlabGopaTopHble paboThI U 33Aa4u 1o KoutonaHoi xumuu. / [lox pexn. FO.I'. dpososa.
— M.: Xumus, 1986. — 216 c.

3. Meroauueckue yKka3aHus Uil TPOrPaMMHUPOBAHHOTO OTIPOCA CTYJCHTOB MPH MTPOXOK-
JeHUU Ta00PaTOPHOTO MpaKTHKyMa Mo Teme «Peoorndeckue cBOMCTBa KOJUTOUTHBIX
cuctem». / ML.II. HemmieBa, JI.B. ®umumnmos, M.B. Ymutuna; 'OY BIIO HMBa#n. roc.
XHUM.-T€XHOJ. YH-T. — IBaHoBo, 2009. — 40 c.

4. Eroposa, E.B. IloBepXxHOCTHBIE SIBIEHUS U JUCIIEPCHBIE CUCTEMBI: yueOHOE mocodue. /
E.B. Eroposa, }O.B. Ilosnenos; I'OY BIIO HMBan. roc. xum.-texHou. yH-T. — FIBaHOBO,
2008. — 84 c.

B) IIpOrpaMMHO€ 0OecreyeHue
IMaker mporpamm Microsoft Office”, mporpaMmsI MaTeMaTHIECKOM M CTATHCTHIECKOH
o6paborkn OriginLab OriginPro”, a taxxe Mathcad®.

) 06a3bI TAaHHBIX, HH()OPMAITMOHHO-CIIPABOYHBIC U TTIOMCKOBHIE CUCTEMBI

[Ipy ocBOEHMM AMCLMIUIMHBI TNPEANOJaraeTcsi MCIHOJIb30BaHHE 0a3bl 3JIEKTPOHHBIX
y4eOHBIX U METOJMYECKUX 1ocobuil, pazmenieHHbIX Ha cepBepe ['OYBIIO UI'XTY, a taxxke
MIOMCKOBBIMH CHCTEMaMU I100albHOM cetu MHTepHeT, 1ocTyn K KOTOpOoW oOecrieueH depes
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KOMITBIOTEPHI, 00bEITMHEHHBIE B JIOKAJIbHYIO BY30BCKYIO CETh M MMeoluecs Ha kadeape ¢u-
3UYECKOM M KOJUIOUTHOW XUMHH, a TAKXKE B YUTAJIBHBIX 3a1aX NHPOPMALMOHHOIO LIEHTpA.

10. MaTepuajibHO-TeXHHYECKOe O0ecriedeHue U CIUTIINHbI

Jlexuun mno aucuuniauHe «KosmougHas XuUMUS» UMTAIOTCS B CHEIHAIbHO
00OpY/IOBaHHBIX AYAUTOPHSIX, HUMEIOIIHUX HEOOXOIUMOE KOJIMYECTBO IIOCAJOUYHBIX MECT.
Kadpenpa Qusnueckoldi © KOUIOMTHOM XMMHM pacroJiaraeT CHelUajbHON Yy4eOHOMU
naboparopueil, B KOTOpOi MPOBOJUTCS J1JaOOPATOPHBIN MPAKTUKYM O TUCLUIUIMHE.

JUis  npoBedeHMsT IpaKTHKyMa J1labopaTopusi  YKOMIUIEKTOBaHA  CIIEIYIOIIUM
000pyI0BaHUEM:

1. Mo pasmeny «Ancopbums» B 1a6OPaTOPHMM HMEIOTCS INECTh pPAbOYMX MECT,
000pyI0BaHHBIX MPUOOPAMHU /ISl U3MEPEHHS] TOBEPXHOCTHOTO HATSKEHUSI paCTBOPOB
METO/IOM MAaKCHUMaJIbHOTO JaBjieHHs IMy3blpbka  (MeTon Pebunpepa), a Takxe
TEPMOCTaT JJIsi NPOBEICHHUS DSKCIEpPUMEHTa MpPHU pa3IMYHBIX TeMIlepaTypax M
OTpeJIeNIEHUs] N30CTEPUUECKUX TEIIOT aacopOouuu. Jis BBINOJHEHUS J1a00opaTOpHOM
paboThl 1O ONpEAETCHUIO YACIbHON MOBEPXHOCTU aJcOpOeHTa METOJIOM IMPOHHUIIA-
€MOCTH O0OpYZOBaHO JBa pabO4MX MECTa, a Jisd pabOThI MO OMPEACICHUI0 KPUTH-
YeCKOM KOHLEHTpAallUU MULEII000pa3oBaHus B pacTBopax koyutouaHsix [IAB B
nabopaTopuu UMEETCsl AUIBKOMETP U pedpakTomeTp.

2. Tlo paszneny «PU3MKO-XMMHYECKUE CBOWCTBA, METObI MOJYYEHHS, YCTOWYMBOCTD U
KOAryJisiiusi TUCTIEPCHBIX CUCTEM» JabopaTopusi OCHAIeHa MIeCThIo cocynamu Kéna
JUIs  OTpeAeNeHUs] JJIEKTPOKUHETUYECKOro IMOTEHLHada METOJIOM JBUXKYIIeHCs
IPaHULbl, a TaKXe TUTPOBAJIBHON YCTAHOBKOM JUIsl M3Yy4EHHUS 3aKOHOMEPHOCTEH
ANEKTPOJINTHOM KOaryisinuu 1 nposepku npasuia lynsne-I"apau.

3. Tlo pasmeny «CTpyKTYpHO-MEXaHMYECKUE M PEOJOIMYECKUE CBOMCTBA JMCIIEPCHBIX
CUCTEM» B JJaOOPATOPUU UMEETCS IIECTh KanWUISPHBIX BUCKO3UMeTpoB Turna BITK-2
u OcTBanbja, ABa BUCKO3UMETpa Y Oemioe ¢ MAaHOMETpaMH U JIBa TEPMOCTATA.

JIyist BBITIOJIHEHUSI JTA0OPATOPHOTO MPAKTUKyMa MMEIOTCS HEOOXOIMMbIe PEaKTUBBI U
nabopatopHasi Iocy/ia, yCTaHOBKa IS [TOJIy4Y€HUsl TUCTUIUITMPOBAHHOM Bobl. JIabopaTopHbIe
CTOJIBI TOJKIIIOYEHBl K CHCTEMaM TOpPSYEro M XOJOJHOTO BOJOCHAOXKEHHS, KaHAJIU3allUU,
aneKTpol3Hepruu. Bo Bcex nabopaTopusix UMEIOTCS MPEAyCMOTPEHHbIE MpaBUIaMU OXPAaHbI
TpyJda CpeAcCTBa MOXKAPOTYIIEHHs, MEIULIMHCKUAE Mpenaparbl, UHAWBUIYyaIbHbIE CPEICTBA
3aIUTHL
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[Iporpamma coctaBnena B cooTBeTcTBHE ¢ TpeboBanusMu O@I'OC BIIO ¢ yueTom pekomeH-
narwii 1 [TpOOIT BITO nmo nanmpasnenuto noarorosku 240100.

PazpaboTunkn:
K.x.H., no11. kadeapsl GU3NIECKOH ¥ KOJUTOMIHOW XUMHHU { lI B. ®ununmnos

K.X.H., no11. kadeapsl GU3NIeCKOi 1 KOJUTOHTHOM XUMUHU E B. EropoBa
J.x.H., mpod. kadeapsl PU3NIECKOH ¥ KOJUIOUTHOW XUMHUH /#:,,J/ 10.B. Ilonenos

Penensenr:
Jlexan GHONOrO-XMMHUYECKOro (akynsrera VBaHOBCKOrO rocy1apCIBEHHOTO YHHBEPCHTETa,
I.X.H., Ipod@. >l M.B. Kitoes

Pa6ouast yueOHast mporpaMma yTBEpX/eHa Ha 3acenaHuu Kadeapsl Gu3MIecKoi U KOJUIOHI-

HOM xumuu " 2011 r., mpotokon Ne
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