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YTBEPXJTAIO
Ipopextop mo yue6mo;

(Koknua H.P.)
« » 201

(R

COTJIACOBAHO
Havanpaux YMY
(I'opnura HE.)

« » 201__ roga, IIPOTOKOJ No

JlueT usmenenuii u AomoJIHeHUH B paboyeii nporpamme
Adacunnanael «Konmowauas xumuspy

«Xwnuqecxaﬂ, ouo- u Hanomexwuoozuu MEeKCmuay
(npodpus)

Jlonionuenys u usmenenus p pabouelt nporpamme ma 2012 /2013 y4. TOZI.

B paGouyro IPOrpamMMy BHOCSTCA CIENYIOIME U3MEHEHMS:

OOHOBIEH  paszen «Y4ebHO-MeTOmMYECKOE W MHQOPMAIIORHOE  o6ecreyenue

AMCIATIIMHED), BBEJICHE! HOBBIE yYeGHO-METOINIecK e ¥ HHbOpMaLMOHHEIE HCTOUHHKY,

obecreunBaromume TIONTOTOBKY 110 NaHHOMY IIPOGUIILO,

1) @punpuxc6epr JI.A. Kype xommonnnoit xumuu: VueGuuxk. 4-e w3n., wenp. u jom. —
CII6: UsnaTenserro «Jlanby, 2010. — 416 c.: .- (Yuebnuk s By30s. Crneunansuas
JMTepaTypa).

2) 3umon A.JT., Iasmos A.H. Komnonanast xumus HaHoyacTull: YueGHUK s BY30B.-

Wznarenscrro: «Haywunsrit Mmupy», 2012, — 224 ¢.
Wsmenenus Buec é

(Eroposa E.B.)

Pa6ouas mporpamma IepecMoTpeHa 1 omo6peHa Ha 3acemauu Kadenper
DU3HIECKOH U KOITOUTHOM XuMEY oT «10» smBapst 2013 ropa, IpoToKoJ Ne 6.

3aBenyronumit Kadeapoit

L (Jlepenosa 0.B.)



YTBEPXJIAIO

« »

COI'JTACOBAHO
Hauaneuux YMY
(Topnura H.E.)

« » 201__ roxma, mporokon Ne

Jluet usmenenwii u nonostHenuii B paGovell mporpamme
Auacunnaneel «Koamonanas xumussy

"Xumuueckas, 6uo- u Hanomexuonozuu mexcmuns'
(npodus)

Hononxenus u usmenenus s paboueit mporpamme wa 2013 /2014 y4. TOJ.
B pabouyro nporpammy srocstes CIICOYIOIINE U3MEHCHUS !

OOHOBJIEH pa3szen «YuebHO-MeToMIYecKoe K HHDOPMALHOHHOE 0BecedeHue JUCIHIUTHHELY,
BBCACHEL ~ HOBBIE  y4eGHO-MeTomuyeckue i HHOOPMALMOHHEIE HCTOUHHKH,
obecrieynBarore [TOATOTOBKY IO NaHHOMY IPOGUIIIO:

1) Merommueckue  yxasamms AT opoca  CTYHEHTOB  mpH IIPOXOXKTEHUH
J1a60paTopHOro IIPAKTHKyMa 110 pasnery Ancopbrusy Kypcos «IToBepxHOCTHEIE
ABICHUA W JWCIEPCHBIE CUCTEMEDy W «Komnounnas  xumusn/  cocr:
J.B.®unymnos, A.A.Denoposa: I/IBaH.roc.XHM.-TeXHon.yH-T. — HWBanogo, 2013. —

40 c.
2) Epuos FO.A. Komnounuas xuvus: Yuebuuk. — Usgarenserso: I O0TAP-Menua,
2014.-352c.

3) Wlykun E.JT., I[Teprios A.B., Amenuna E.A. Kommounnas xumust: VyeGuui hingi
bakanaBpos.- U3natenscrpo: fOpaitr, 2014. — 444 ¢,

Wsmenenus suec ér ; il
(Eroposa E.B.)

Pabouas  mporpamma IEPECMOTPEHa U onoOpeHa Ha 3aceqaHuy Kadeapel
DU3MIECKON U KOIIOUHOMN XiMuy ot «03» mapra 2014 roza, IpoTOKoI Ne 9,

Basenyromuit kabenpoit Cg@(ﬂJHHKOB CA)



1. Ilean ocBoenust qucuuILInHbI «Kotouanas xumus»
N3yueHne 3aKOHOMEPHOCTEW MPOTEKaHHA (DPU3MKO-XUMHUYECKUX IPOIECCOB HA MEX-

(ha3HOI TOBEPXHOCTH U B TUCTIIEPCHBIX cUcTeMax. O3HAKOMIICHHUE C METOAAMH MOYICHHUS, a
TaK)k€ OCHOBHBIMHU CBOMCTBaMHU JMCHEPCHBIX cHCTeM. IlloIroToBka K OBIIAJIEHUIO CIIELU-
AJbHBIMU TUCLUIIJIMHAMM.

2. Mecro aucunmiiuibl B cTpykrype OOII 6akanaBpuara
Huctunnuna «Kosmonanas XuMus» OTHOCUTCSL K 0a30BOM 4acTH MAaTeMaTU4YeCKOro U

€CTEeCTBEHHOHAY4YHOTrO 1ukia b.2.
Jlist OCBOGHMSI UCIUIUIMHBI CTYACHT JOJDKEH O00JajaTh CICAYIOIIMMH 3HAHHSIMH,
YMEHUSMH U KOMIIETCHIUSAMU:
- BJANETh OCHOBAaMH TeOpWH (PYHIAMEHTAIBHBIX pa3eiioB XUMHUH (0O0IIel, Heop-
TaHWYECKOH, OPraHMYECKON M (PU3MUECKON XUMHUH) U (PU3UKH;
- YMETb NPHUMEHATh METOAbl MAaTEeMaTHYECKOTO aHAU3a W MOJEJIMPOBAHUS, TEO-
PETUYECKOTO M AKCHEPUMEHTAIBHOTO UCCIEIOBAHUS
(ITK-1);
- BJIAJETh HaBbIKAMH XHMMHYECKOTO JKCIEPUMEHTa W  HCCIIECNOBAaHUS XHUMHUYECKUX
BEILIECTB U PEAKIIUI;
- BJQJ€Th METOJAAMHU  pErucTpali W  O0pabOTKM  Pe3yJbTaTOB  XHUMHYECKUX
AKCIIEPUMEHTOB;
- YMETh paboTaTh C KOMITBIOTEPOM, Kak CpelcTBOM ynpasienus uHpopmarmein (OK-12,
I1K-5).
Hucuunnuua «KommougHass XuMHUs» SIBISETCS NPEIUIECTBYIOLUIEH Il OCBOEHUS
TUCITUIIMH 6a30BOM U BapUaTUBHOM yacTell npodeccroHanbHOro ukia b.3.

3. KoMnerenunuu oﬁyqammerocﬂ, (l)opMupyeMble B pe3y/ibTaTe 0CBOCHUSA JTUCIHUIIJIMHBI
«KOJ’IJ’IOI/II{HaH XHUMHUA»
Hpouecc HU3YyUYCHUA JUCHUIUIMHBI HAIIPABJICH Ha q)OpMI/IpOBaHI/Ie CIICAYIOMUX

KOMITETECHIINMN:

- yYMEHHE WCIOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCIHMIUIMH B
npoeCCHOHATPHON JIeITETFHOCTH, TPHUMEHSATh METOJbl MaTEMaTHYeCKOTO aHajah3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIepruMeHTanbHoro uccieaoBanus (ITK-1);

- YMEHHME COCTaBJATh MAaTeMaTU4YeCKHe MOJEIM THIIOBBIX NPO(ecCHOHANBHBIX 3ajad,
HaXOJUTh CIOCOOBI MX pEIIeHUN M WHTepHpeTHpPOBaTh NMPOoecCHOHATIBHBIN ((hru3nuecKuii)
CMBICTI ITOTy4eHHOT0 MaTemMaTrueckoro pesynbprara (I1K-8);

- CIIOCOOHOCTh IUIAHUPOBATh U IMPOBOJAUTH (PU3MYECKHE M XMMHUYECKHE 3KCIIEPUMEHTHI,
POBOIUTH O0pPabOTKY WX pE3ylIbTaTOB W OICHUBATH IIOTPEITHOCTH, MaTeMaTHYECKU
MOJIETUPOBATh (PU3MUECKUE W XMUMHUYECKHE MPOIECCHl W SBJICHUS, BBIIBUTATH TUIIOTE3bI U
yCTaHaBJIMBATh rpaHuIlbl ux npumenenus ([1K-21);

- CIOCOOHOCTh HCHOJBb30BATh 3HAHME CBOWCTB XMUMMUYECKHX 3JIEMEHTOB, COCJAMHEHUH U
MaTepualioB Ha X OCHOBE JUISI PeLIeHUs 3a1a4 npodeccnonanbHoi nesrensHoctr (I1K-23);

- CIIOCOOHOCTh HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3UYECKUX TEOPUH Uil peIIeHUs
BO3HHUKAIOMINX (PU3UUECKUX 337124, CAMOCTOSITEIBHOIO MpUOOpeTeHus! GU3NUECKUX 3HAHMIA,



JUTSE IOHUMAaHUS TIPUHIUTIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIIC BBIXOJSAIINX 32
npesesibl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-24).

B pe3yJibTaTe 0cBOeHUSI AUCHUILIMHBI CTYIEHT /10JI5KEH

3Hamp: 3aKOHOMEPHOCTH MOBEACHUSI, METO/IbI MOJTYYEHHUS] U OCHOBHbBIE (PM3UKO-XHUMHUECKUX
CBOICTBa JMCIEPCHBIX CHUCTEM, COBPEMEHHOE COCTOSIHUU TEOPUU MOBEPXHOCTHBIX SBIICHUM,
YCTOMYMBOCTHU M KOATYJISLIUU JUCTIEPCHBIX CHCTEM.

yMemp: WCIIONH30BATh MOJYYCHHBIC TEOPETUICCKUE 3HAHUS B 00JACTH XUMHUHU JUCTICPCHBIX
CHUCTEM IIPU OCBOCHUHU JAPYTUX TUCUUILIMH, U3YHAIOIINX PA3IMYHBIC MPOILIECCH B T€TEPOTCH-
HBIX CUCTEMAX.

61a0emp’ HaBbIKAMU IIPOBEICHUS HKCIIEPUMEHTA B JUCHEPCHBIX CUCTEMax W METOJaMHu 00-
pabOTKH MOJYyYEHHBIX PE3yJbTAaTOB, a TAKKE HABBIKAMU B PEIICHUH TEOPETUYECKUX M TPH-
KJIQJHBIX 33/1a4 B 00JIACTU KOJIJIOUTHOW XUMHH, XUMHH F€TEPOTCHHBIX U AUCIIEPCHBIX CUCTEM.

4. Crpykrypa nucunimuinabl « Kosutonanas xumms»

OO0m1as TpyA0EMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX €IUHUIL.

Bug yueGHoit paboThl Bcero CemecTtpsbl
qacoB 6
AyauTopHbIe 3aHATHS (BCEro) 60 60
B ToMm uncne:
Jlexun 30 30
Jlaboparopusie padboTs (JIP) 30 30
CamocrosiTesibHas padoTa (Bcero) 84 84
Bun npomexxyTouHoOI aTTecTanuu (3a4eT, SK3aMeH)
OO0miast TpyA0€MKOCTh yac 144 144
3a4. €1I. 4 4

5. Copepsxkanue Q¥ CHUITHHBI
5.1. Conep:xanue pa3aejioB AMCHUIIMHBI

No | HaumenoBanwue passena Coneprxanue pazjiena
/i | AMCUUILTHHEL
1 2 3

1. | KomounHas xumus | OcHoBHble noHATHA. Knaccudukanus IUCIEPCHBIX CUCTEM
KaK HayKa O TOBEpX- | ! MOBEPXHOCTHBIX spieHuit. [loBepxHocTHas sHeprus. Ilo-
BEPXHOCTHOE HATSKEHHME. TepMOJMHAMHUYECKas HEYCTOH-
YUBOCTh JUCIEPCHBIX cucTeM. OCHOBHBIE CBOWCTBa MIHC-
MEPCHBIX CHCTEM.

Max. [ToBepXHOCTHBIE [ToBepXHOCTHBIE ABIEHUS. Anresus u Kore3us. CMaunBaHue
SIBJICHUS. Y HECMavMBaHUE.

Kanumnsipueie siBneHus. J{MCEpCHOCTh W pEaKIMOHHAS
CIIOCOOHOCTB.

HOCTHBIX SABJICHHUAX H
AUCIICPCHBIX  CHUCTC-




2

3

AncopOrusi.

OO6miee ycioBue paBHOBECHS IOBEPXHOCTHOTO CIIOS
c ooveMubIMHu (azamu. [loHsiTHE 00 M3OBITOYHBIX
BenuunHax ['mb60ca.

Ancopbuusa. OcHoBHbIE IOHATH. Mojaenu npouec-
ca agcopomuu: mMeTon u30bITKOB ['MOOca n Meron
MOJIHOTO COJIepKaHusl. AJICOPOIIMOHHOE YpaBHEHUE
['u60ca.

Cnoco0bl 3KCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS al-
COpOIMOHHBIX paBHOBecHM. TemnoThl ancopOuuu.
[Ipupona ancopOIUMOHHBIX CHII. DHEpreTuyecKas
HEOJIHOPOJIHOCTh MIOBEPXHOCTHU aJICOPOEHTA.
Tepmoaunamuka mpoueccoB aacoporuu. Crexuo-
METpUYECKasi Teopus aJcopOIuu. DHTPONUU a-
COpOLIUH.

[ToTennmansHas Teopus [lonsHu. AncopOUMOHHBIM
MOTEHIMAN U aJICOPOLIMOHHBIN 00beM. XapaKkTepu-
CTUYECKasi KpuBasi aicopOeHTa, €€ CBOICTBA.
AncopOuus Ha rpaHmiie paszaena (a3 TBEpIoe TeNo-
ra3. Teopusi MOHOMOJIEKYJISIpHOU aacopOuu JIsH-
rMIOpa.

OcCHOBBI TEOpUM aAACOPOLIMM  HA HEOJHOPOIHBIX
noBepxHOCTAX. DyHKUMM pacnpeneseHus, WHTe-
rpajibHOE YPaBHEHUE U30TEPMBI aJICOPOIIUU.
[Tomumonexkynsipuast aacopouus. Teopus BIOT wu
ApaHoBHHYA.

AncopOeHThl, X Kiraccudukamnus. MeToasl omnpe-
JIeJIeHUs] yIeTbHON MOBEPXHOCTH TBEPABIX aACOpP-
OCHTOB.

Oco0OeHHOCTH a[CcOopOIMU Ha TBEPABIX MOPUCTHIX
afacopOeHtax. Teopuss O0O0BEMHOIO 3alOJHEHUS
MuKpornop. YpaBHenue Jlyoununa-PanymikeBuya.
Teopuss KanwJUIApHOM KOHIEHCALMU. YPaBHEHUE
KenpBuna. VMcnonp3oBanue U30TepM KanWUISPHOU
KOHJICHCAIIUU JUIsl OMNpPEIEICHUS XapaKTePUCTHK
MOPUCTHIX aJICOPOSHTOB.

AncopOnvs Ha TpaHulle pasznena (a3 KUIKOCTh-Ta3
U KUJKOCTh-)KUJIKOCTh. [lOBEpXHOCTHO-aKTHBHBIE
U MOBEPXHOCTHO-MHAKTHBHBIEC BEIIECTBA. YpaBHE-
Hue [llumkoBckoro. CBsi3h BETWYWH aaCcOPOIUN H
MTOBEPXHOCTHOTO HATS)KEHUSI PAaCTBOPOB.
Komnounneie ITAB, ux knaccudukamus, MUIEILIO-
ob6pazoanue, KKM. Comobunuzanus. Mexanusm




Mmoromero aercteus 1TAB.

AncopOrnvs Ha rpaHuIie paszaena a3 TBepoe Telo-
KUJIKoCcTh. OOMEHHasi MOJEKYJsipHas aacopOus
U3 PacTBOPOB, €€ OCOOCHHOCTHU. YPaBHEHUE H30-
TEepMBbI aJCOPOLIMK U3 PACTBOPOB HA TBEPABIX aj-
copOeHTax B UCaTbHOM a/ICOPOIIMOHHOM CIIO€.
3aKOHOMEPHOCTH aJICOPOLIUA B TOMOJIOTHYECKHUX
psinax oprannyeckux coeauHenuut. [IpaBuno [rok-
no-TpayOe. Onpeznenenue pasmepoB moJiekyn [TAB
U3 JAHHBIX aJICOPOIMOHHBIX U3MEPEHUMN.

Bnusuaue npuposasl aacopbenra, ajcopbara u pac-
TBOPUTEJISI HAa 3aKOHOMEPHOCTH aJCOpOIUU U3
pactBopoB. [IpaBuno nonspuoctu Pebunnepa, ero
000CHOBaHUE U UCIIOJIb30BAHUE.

AncopOuus 31eKTpoauToB. OCHOBHBIE OCOOEHHO-
CTH.

3aKOHOMEPHOCTH HOHHO-OOMEHHOW  aJCcOpOLMH.
YpaBuenue uzorepmbol Hukonsckoro. MoHUTHI, BX
kiaccudukanusa. OCHOBHBIE XapaKTEPUCTUKH.
Xpomatorpadus. OCHOBHbIE IPUHITUIIBI, CYIITHOCTh
U KJaccudukanus.

DU3NKO-XUMHUYECKHE
CBOMCTBA, METO/IbI
MOJIy4YE€HUs1, YCTOU-
YHUBOCTh M KOAryJisi-
USI AUCTIEPCHBIX
CHCTEM.

JucnepcHsie cucteMbl. MeTobl NOJyYEHUs U CTa-
ounuzauuu. OCHOBHBIE NPEACTABUTENM: 30JIU, CyC-
MIEH3UU, TIEHBI, YMYJIbCUU, ACTHI.

JIBOITHOM AreKkTpudecKuit cioi. Mexanusmsl oOpa-
3oBaHus. CtpoeHue u hopmysia MUIEIBI JTHO(POO-
HOTO 30JI5.

N3menenne norenumana B JOC. Teopum ['yu-
Yenmena, lItepHa. DIEKTPOKMHETUUECKAN MOTEH-
UL

OnekTpokuHeTnyeckue siBneHus. MIx npupona, uc-
M0JIb30BaHUE. DIIEKTPOKMHETHYECKUI TOTEHIA U
€ro OIpeieJIeHHe METOI0M 3JIeKTpodopesa.
Kunernueckass u arperaTuBHas YCTOWYHMBOCTHU
JUCIIEPCHBIX CHCTEM.

BrnusiHMe pa3nuyHbIX YCIOBUM Ha 3JIEKTPOKUHETH-
YECKHUM MOTEHIMAI U arperaTuBHYI0 YCTOMYMBOCTD
JIM0(POOHBIX TUCTIEPCHBIX CUCTEM.
Nunuddepentarie n HemHauddepeHTHbIE dJeK-
TPOJIUTHI, UX BIIMSIHUE HA PACHPEACIICHUE MOTEH-
nuana B JI2C u arperaTUBHyIO0 YCTOMYHMBOCTb. AJ-
COpOIMOHHAS M XMMUYECKas nepe3apsiika.
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Koarymsitist  muooOOHBIX AHUCTIEPCHBIX CHCTEM.
OcoOeHHOCTH JJICKTPOIUTHOU Koaryisiuu. [Ipa-
Bwio Llynene-I'apau. JInorponHsie psabl.
Kunernka koarynsiuuu. OCHOBHBIE 3aKOHOMEPHO-
ctu. CKOpOCTh KOATyJISIINH.

Teopus ObicTpoli koaryssiuu  CMOJTyXOBCKOTO.
[lepuon koaryssinuy.

Teopus megyeHHoM koaryisinnu Dykca.
Oco0eHHOCTH TEPMOJMHAMUKH B TOHKUX IJICHKAX.
[ToHsATHE PACKIMHUBAIOLLIETO JABJICHUS.

OCHOBBI TEOpUM YCTOMYMBOCTH M KOAryJsiLun
JIIDO. OcHoBHBIE MoOJIOKEHUS. TepMoanHaMuye-
CKHE€ U KMHETHYeCKHe (PaKTOpbl arperaTuBHON yc-
ToitunBOCTH. [loTeHIMaNbHBIA Oapsep U (PakTopsl,
BIUSIOIINE HAa €ro BeauuuHy. [loTeHuuanbHbIe
KpHUBBIE TMIAPHOTO B3aMMOJEHUCTBUS dyactum. HMx
aHaJu3.

CrpykTypHO-MEXa-
HUYECKHE U PEOJIO-
TUYECKHE CBOMCTBA

AUCIICPCHBIX CUCTCM.

CTpyKTypHO-MEXaHUYECKUE CBOMCTBA JIMCIEPCHBIX
cucreM. KOHIeHCallMOHHO-KPUCTAIUIM3AMOHHbBIE U
KOAryJsILIUOHHBIE CTPYKTYpbl. THUKCOTPOIHSI, CUHE-
pesuc.

OcHOBHbBIE 3aKOHBI peojorud. MaeanpHble peosio-
TUYECKUE MOJEIM: HJeanbHO yrpyroe teno I'yka,
UJICAIBHO BsI3KO€ Tesl0 HpHOTOHA M HMIaealbHO IUIa-
ctuueckoe teno CeH-Benana-Kynona. Moaenupo-
BAHUE PEOJIOTUUYECKUX CBOMCTB PEATbHBIX CUCTEM.
Mogenb yrpyroBs3koro tejia Makcsesa.
Bsi3kOCTh AUCHEPCHBIX CUCTEM - XapaKTEPUCTHUKA
CTPYKTYPHO-MEXAaHUYECKUX CBOMCTB. CTPYKTypH-
POBAHHBIE W HECTPYKTYPUPOBAHHBIE, HBIOTOHOB-
CKME Y HEHBIOTOHOBCKHE >KHUJKOCTU. YPABHECHUE
bunrama. Peonornueckue KpuBBIE AUCIEPCHBIX
CHUCTEM.

3aBUCUMOCTh BSI3KOCTH OT KOHIIEHTpaluH. YpaB-
HEHHE DUHILITEWHA.

Bucko3umerpruuecknuii METOJ ONPEAEIIEHUS BSA3KO-
ctu. YpasHenue llyaseis.




5.2 Pa3ieJibl JUCUMILIMHBI U MEKTUCHMILIMHAPHBIE CBSI3U ¢ 00ecneunBaeMbIMU (TOCIe-
AYIOUIMMHA) TUCHUNIJIMHAMUA

Ne NoNe paznenoB qaHHOUM TUCIMIUIMHBI, HEOOXO0IUMBIX
w/n | HamMeHOBaHmE JUTSL U3YYCHHSI 00E€CTIEYNBAEMBIX (TTOCIICTYFOIIINX )
o0ecrieunBaeMbIX JACIIHTLINH
(mocneayrommx)
JUCLIUILINH
1 2 3 4
1 2 3 4 6
1. [Iponiecchl u  anmapatsl + + + +
XUMHYECKON TEXHOIOTUH
2. Oo6ast XHUMUYECKAS + + + +
TEXHOJIOTHS
3. besomacHocTs  KH3HEOES- + + + +
TENHHOCTH
4, MoaenupoBaHue XUMHUKO- + + +
TEXHOJIOTHYECKUX
MIPOIIECCOB
5.3. Pa3genanl AMCOUILIMHLI H BUABI 3aHATHH
No HaumenoBanue pazaena qucuurnunbl | Jlekn. | [pakr.| JIa6. | Cemun | CPC | Bcee-
3aH. 3aH. ro
/o
yac.
1. | KomnougHas XuMus Kak HayKa o To- 2 - - - - 2
BEPXHOCTHBIX SIBIICHUSX H TUCTIEPCHBIX
cuctemax. [loBepXxHOCTHBIE SIBIICHMUSI.
2. | AncopOuusi. 13 - 12 - 45 70
3. | PU3UKO-XUMHYECKHE CBOICTBA, METOIBI 13 - 12 - 33 58
TIOJTyYEHUSI, YCTOMYUBOCTh U KOATyJIs-
U] AUCTIEPCHBIX CHCTEM.
4. | CTpyKTypHO-MEXaHUYECKHE U PEOJIOTH- 2 - 6 - 6 14
YeCKHe CBOWCTBA AUCIIEPCHBIX CHCTEM.
6. JIaGopaTopHbIii MPAKTHKYM
No Ne paznena HanmenoBanme mabopatopHbix paboT Tpymno-
/1 JUCLUILINHEI €MKOCTh
(gac.)
1 2 3 4
1. 1 JIaGopatopHble pa®OThl IO JaHHOMY pa3fely He Ipeny- -
CMOTpPEHBI.
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B maGopaTtopHOM npakTUKyMe MpopadaThIBAOTCS

CHEAYIOLIUE TEMBL:

1. Teopun ancopOunu. MeToapl IKCIIEPUMEHTAb-

HOT'O UCCJIEI0BAHUS aICOPOLIMOHHBIX PABHOBECHUH.
Brinonsstores oHa U3 cieayronmx jJadbopa-

TOpPHbIE PAOOTHI:

a) Uzyuenue ancoporuu [1AB Ha rpanure pas-
Jiea pacTBOpP - BO3AYX.

0) UccnenoBanue aacopbuuu ITAB Ha rpanuie
paszjiesna TBEp10€ TeJo/pacTBOP U pacTBOP/BO3YX.

B) CpaBHEHHE TIOBEPXHOCTHOW aKTUBHOCTHU
MOIOIIMX CPEACTB HEHU3BECTHOIO CTPOCHHS Ha
IpaHMIIE pa3iesia pacTBOP/BO3AYX.

r) OnpeneneHre H30CTEPUIECKUX TEIIOT ajl-
copOuuu ITAB Ha rpanuiie pa3aena pacTBop-
BO3/yX.

1) OnpeneneHue yaeIbHOU MOBEPXHOCTH T0-
POILKOB METOJIOM IPOHULIAEMOCTH.

e) OmnpeneneHne KpUTHIECKON KOHIEHTPAUU
MUIIEJUI000pa30BaHMSI B pACTBOPAX KOJIJIOUTHBIX
ITAB.
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B nmaGoparopHoM mpakTUKyMe MpopadaThIBAIOTCS
CJIEIYIOLIUE TEMBI:

1. ®u3NKO-XUMHYECKHE CBOMCTBA JINO(OOHBIX
JTUCTIEPCHBIX CUCTEM.

BrinonusroTes crnenytomye gadopatopHbie pado-
THI:

a) MccnenoBanue CBOMCTB JUCIIEPCHBIX CUCTEM.

0) DnexkTpodopeTHICCKOE ONPEACICHUE DIICK-
TPOKUHETHUYECKOTO MOTEHIIMala METOJ0M JIBU-
KYLIEUCS TPAHULIBL.

B) HcciienoBanue 35eKTPOJIUTHOW KOATYJISIIUN
JUCIIEPCHBIX CUCTEM U SKCIIEPUMEHTAJIbHAS TIPO-
Bepka npasuia lynsue-I'apau.

r) OnpeaeneHne N303J1eKTPUIECKON TOUKH 30151
METOIOM JJIEKTpodopesa.

2. ®U3MKO-XUMHUYECKUE CBOMCTBA AYMYIIbCHIL.
Brinonnsiercs cnenytomas adboparopHas padoTa:
a) 3yueHue CBOMCTB SMYJILCUM.
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4. 4 B naboparopHom npakTukyme npopadaThIBarOTCs
CJIEYIOIINE TEMBI:
1. Peosnornyeckue CBOMCTBA KOJUIOUIHBIX PACTBO-
pOB.
BeinosnHsieTcs 1Be U3 caeayoumx J1adopaTOpHbIX
paboT:

a) MccnenoBanue 3aBUCUMOCTH BA3KOCTH pac-
TBOPOB IIOJIUMEPOB OT KOHLEHTPALIUU.

0) Onpenenenne MOJIEKYJISIPHON MacChl MOJIH-
mepa.

B) Onpenenenne n303JeKTPUIECKON TOUKH Ke-
JaTUHA TIO BSI3KOCTH €T0 PAaCTBOPOB.

r) UccnenoBanue 3aBUCUMOCTH BA3KOCTH CTPYK-
TYPUPOBAHHOM JKUIKOCTH OT JTaBJICHHSI.

7. O6pa3oBaTe/ibHbIE TEXHOJIOTHH H METOAUYECKHE PEKOMEHIALNH 110 OPraHU3AHH
H3ydyeHus: TUCHUIINHBI «KoiouaHas Xumus»

IIpu npoBeneHuu J1a60PATOPHOro NMPAKTUKYMAa HEOOXOIUMO CO3/1aTh YCIOBUS AJIs
MaKCHMaJlbHO CaMOCTOSITEIHHOTO BBIMIOJIHEHUS JabopaTopHbIX padoT. [losTomy mpu mpose-
JEHUH Ta0OPaTOPHOTO 3aHATHS MPETIOAABATEN0 PEKOMEH TyeTCS:

1. IlpoBectn 3kcmpecc-onpoc (YCTHO WM B TECTOBOM (Qopme) MO TEOpPETUYECKOMY
Marepuainy, HeoOXOIMMOMY [Uls BBIMOJHEHUS paboTel (¢ oueHkoil). XKemarenbHo
UCTIOI30BaHUE METOJMYECKHX pa3paboToK, WMeEImmXcs Ha Kadeape, B BUjae
METOAMYECKHX YKa3aHUHN JJIs1 IPOrpaMMHPOBAHHOTO ONPOCa CTY/IEHTA.

2. IIpoBepuTb MJIaH BBIOJHEHUS J1aOOPaTOPHOM paboThI, MOATOTOBIEHHBIN CTYIEHTOM JJOMa

(c o1eHKOI).
3. OneHuts paboTy CTy/eHTa B Ja00OpaTOPHH U TIOTyYEeHHBIE UM JaHHBIE (OIIEHKA).
4. TlpoBepuTh U BHICTABUTH OLIEHKY 32 OTYET.

JIrobas maGoparopHas paboTa IODKHA BKIOYATH TIIYOOKYHO CaMOCTOSITEHHYIO TIPO-
pabOTKy TEOPETHUECKOT0 MaTepHaja, U3yuyeHHe METOAMK MPOBEACHUS U TUIAaHUPOBAHHUE DK C-
NEpPUMEHTa, OCBOEHHE U3MEPUTENIBHBIX CPEJICTB, 00pPadOTKY U MHTEPIPETALIMIO SKCIIEPUMEH-
TaJIbHBIX JAaHHBIX. B psng paboT menecooOpa3HO BKIOYHUTH pas3fesibl C JOMOIHUTEIbHBIMU
3JIEMEHTaMHU HaY4HBIX MCCIIEJOBAHUM, KOTOpPbIE MOTPEOYIOT YriyOJIeHHOM CaMOCTOSITEIbHON
popabOTKU TEOPETUUECKOT0 MaTepHraia.

IIpu opranu3anum BHeayAMTOPHOH CAMOCTOATEJIbHON PadoOTHI 110 JTAHHOW JMCIIH-
IUIMHE PEKOMEHAYETCS] MCIIOJIb30BaTh BHIIIOJHEHUE CTY/IEHTaMU MHJIMBUIYaIbHBIX 3aJaHUM,
HAIpPAaBJIEHHBIX HAa PAa3BUTHE CAMOCTOSITENILHOCTU U UHUIMATHUBBI.

CamocrodarenbHass paboTa CTyAEHTa JOJDKHA BKJIIOYaTh IMOATOTOBKY MHCBMEHHOI'O
oT4yeTa 1o J1abopaTopHoil paboTe, KOTOPHIA JOJKEH COIEpKaTh TeMy padoT, Ielb U 3aJauu
(U3UKO-XMMUYECKOTO SKCIIEPUMEHTa, OCHOBHBIC TEOPETUYECKHE IIOJIOKEHUS, TaOIMIBI C
OKCIEPUMEHTAIBHBIMA U PACUCTHBIMH JAaHHBIMH, DPACUECTHBIC YpPaBHEHHUS U TNPUMEPHI
pacyeToB (PU3MKO-XMMHUYECKUX BEIWYMH C AHAJIU30M IOTPEIIHOCTEH IKCIEPUMEHTAIbHBIX
JAHHBIX, TPa(QUKH MOITYYEHHBIX B 3KCIIEPHUMEHTE 3aBUCHUMOCTEH C UX aHAJIN30M, BBIBOJBI.




[Ipy MmOATOTOBKE OTYETa U  BBHIMOJHCHHH PACueTOB HEOOXOAMMO HCIOJIb30BaTh
KOMIIBIOTEPHYIO TEXHUKY M COBPEMEHHBIC MpOTpaMMHBIC CpeicTBa 0OpabOTKM JaHHBIX
AKCIIEPHUMEHTA.

C uenplo 3aKperuieHUs MOJYYEHHBIX TEOPETUUYECKUX 3HAHUW MPU W3YyYCHHUHU pasjesia
«AncopOmus» BBIMOTHACTCA HWHAWNBUIAYATbHOE PACUETHOE 3aJlaHUE 10 TeMe: «AcopOmms
ra3oB W MapoBy, 3aKjoyaromieecs B moadope (u3ndecku 0OOCHOBAHHOW aJCOPOIIMOHHOU
MOJENN JUId MPEIIOKECHHBIX AKCHEPUMEHTAIBHBIX JAHHBIX, & TAaKXK€ II0 OIPEICICHUIO
OTJICTBHBIX XAPAKTEPUCTUK aJCOPOIIMOHHOTO pABHOBECHS] W IapaMeTpoB ajacopOeHTa.
MeTtoka BBIMOTHCHHUS PACYETHOTO 3afaHus «AICOpOIUS ra30B M MapoB» 3aKJIFOYACTCS B
CIEAYIOLIEM:

1. Haiinem gaBneHue HaChIIEHHOTO Tapa agcopobara Ps: mo sMIupru4ecKuM COOTHOIICHUSIM,
MPUBEICHHBIM B METOJIMYECKUX YKA3aHUSX K BBITOIHEHHUIO KYpCOBBIX palbOT MO KOJUIO-
UIHOM xumuK paccunthiBaeM IQPs u Ps B MM pr. ct. I1o Benmuunne Psu u3 otHOmICHMH P/
Ps, mpuBeneHHBIX B 33aHUH paccuuThiBaeM P. 3aTem cTpoum u3oTepMy aacopOIuu B KO-
opaunatax A=f(P).

2. TIpoBepuM mMpUMEHUMOCTH ypaBHEHHS JISHTMIOpa K ONMMCAHUIO SKCIICPUMEHTATLHON U30-
TEpPMbL:  JUIi  3TOFO  HCHOJIB3YyEM  JIMHEWHBIM  BHJA  U30TepMbl  JI HrMropa:

P 1 1
— P . lna xaxmoit Benuuunb aacopOouun A HaxoauM oTHoleHue P/A u

—_— =+
A Ab A

crpouM Tpaduk 3aBucumoctu P/A=f(P). Eciau 3aBHCHMOCTH JTHHEAPH3YETCS C BBICOKOM

m

TOYHOCTBIO, JIENIAa€M BBIBOJ O NMPUMEHHUMOCTH YpaBHEHUs M30TE€pMblI JI3HrMIOpa K JaH-
HBIM. B ciyyae mpuMeHuMocTy ypaBHeHuUs JIPHTMIOpa HaX0AUM TMpeeIbHYIO aCOPOIHIO
U Am ¥ ancopOIMoHHbI KO3 duiueHt b. Eciu 3aBUCHMOCT THHEAPU3YETCSI TII0XO, TO
Mozelb JIsHrMIopa HenpuMeHuma.

3. Tlpoepum nmpuMeHUMOCTH U30TepMbl BOT 1715 onMcaHus SKCIEPUMEHTATBHBIX TAHHBIX

P
P, 1 K -1p
= “+ . P
(1 P AK AK s
PS
P
P, P
OHpCIleJ'II/IM P JIA KaXA0Tro P HOCTpOI/IM Fpa(I)I/IK 3aBUCUMOCTHU
A11- )
PS
p
P, P §
P :f( P ) ECJII/I 3aBUCUMOCTD J'II/IHeapI/ByeTC}I C BBICOKOHM TOYHOCTBIO, A€JIa-
Al1- )

P

S

€M BBIBOJI O MIPUMEHUMOCTH ypaBHEHUsS M30TepMbl bOT K IaHHBIM U ¢ TIOMOILIbIO Tpaduka
paccuuThIBaeM NpeAeTIbHYIO aacopoumo u Any u K.
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4. Tlo paccuuTaHHON BEIHMYHHE Am U 110 COOTHOIIEHUIO Sy; = So*Am*Na HaxoauM yzesbHYIO
MOBEPXHOCTH a7icopOeHTa (B MZ/KI‘).
5. TlepeiizeM OT U30TEPMBbI aICOPOIMK K XapaKTePHUCTHUECKON KpuBoit ancopbenta e=f (V),
UCIIOJIB3YS] OCHOBHBIE MOJIOKeHUs Teopuu [lomsHu.
e PaccuuTaem acopOIMOHHBIN TOTEHITUA € Tpu T1 1is Kaxaoro 3HaueHust P/Ps: €
=—R-T:In(P/Py)
e Omnpenenum V: miig 3Toro no JaHHbiM M.84 (ctp.4) HaiineM py ans Tp (B r/emd).
IlepeBeneM HalICHHOE 3HAYEHUE Py B MOIB/M®,

e Jlnsa Kak10ro 3HaUYCHUsI aicopOmu HaxoauM V= A/py

e [locTtpoum xapakrepucTHUecKyo KpuByto £=f(V)
6. Iloctpoum uzorepmy aacopobuuu mpu To.
Tk. €= —R'T1‘|n(P/Ps)T1: —R'Tz"ﬂ(P/Ps)Tz, TO |n(P)T2 = |n(P5)T2 +(T1/T2)-In(P/Ps)T1
[To SMITUPUYECKUM COOTHOILICHUSM, TPUBEACHHBIM B M.84 (cTp. 5) paccunthiBaem IgPs u Ps B
MM pT. cT. ipu T». [To npuBeaeHHOMY BbIlIe cOOTHOIIEHHIO HaxoauMm IN(P)r, u 3atem (P)12.
Haxomum 1o maHHBIM METOJIUYECKHX yKa3aHWH K BBITIOJHEHHIO KYPCOBBIX PabOT IO KOJLIO-
UTHOW XUMHH HalaeMm py st Tz (B F/CM3). [TepeBeneM HailiEHHOE 3HAYEHUE Py B MOJIB/M .
[To HaiiIeHHBIM B MYHKTE 5 aJICOPOIMOHHBIM MOTEHIUATAM H Py PACCYUTHIBAEM BEITUYHUHBI
agcopoiuu nipu T, mo cootHomeHuo A =V- py. Ctpoum uzotepmy agcopoiun A =f(P) mpu
Ts.
7. Haiinem nuddepeHnuanbHyro TEMIOTY aacopOLuu:

JuddepeHnnansHOW TEIUIOTONH aacopOIMKM HA3BIBAIOT KOJWYECTBO TEIUIOTHI, BBIJIE-
JISIFOIIEeCs B X0J1€ aJICOPOIIMK OJTHOTO MOJIS ajicopOaTa Ha OECKOHEYHO OOJIBIIIOM KOJIMYECTBE
agcopOeHTa TP COOJFOJICHUH YCJIOBHUS IMOCTOSTHCTBA BEIIMYHMH aJICOPOITUU WM CTCIICHH 3a-
MOJTHEHUST MeK(Da3HOM MOBEPXHOCTH.

s R BT
1 2 1/ A=const
N3 uzorepm ancopbuuu npu T1 1 To HaxonuM mpu BeIOpaHHBIX (PUKCHPOBAHHBIX 3HAUEHUSX
aacopbuuu A masnenus (P)r1; u (P)r,. 3arem mo npuBeneHHOM BhIlIe (OpPMYIie pacCUUTHIBAEM
TEIUIOTY. AHAJIOTMYHBIN pacyeT MPOBOAUM IPU JIBYX APYTUX 3HAUCHHSX ajacopoumu. Jlenaem
BBIBOJ] O XapaKTepe TEeIIOT aJIcOPOLIMU M SHEPTeTHYECKON OHOPOAHOCTH aJICOPOEHTA.
8. Iloctpoum wm3oTepMy aacopbumm B pamkax Moxenu JlyOmHuHa-PamymikeBuya:
n
InA=InA, - g : In% npu pasnuuHeix N (N=1-3)
0

n

[To uCXOqHBIM JaHHBIM TIO BeJIMYMHAM ajacopOuuu npu T1 Haxoaum INA, a Mo UCXOTHBIM Be-
muuuHaMm P/Ps ompenensiem oGpatHble cooTHomieHust Py/P, 3atem ux jorapudm u BO3BOIUM
Jorapu¢msl B COOTBETCTBYIOILIYIO cTerneHb N. [Ipu Tpex pa3muuHBIX 3HAUYEHHUSX N CTPOUM

n

P
rpauxu 3asucumocteii IN A=f(| In FS ).

Ecnu rpaduk mMeeT nmpsAMOIMHEHHBIH XapakTep, TO HAXOIUM OTPE30K, OTCEKaeMblil Tpadu-
kom Ha ocu  INA. Te. In A = BenmunHe OTCEeKaeMoro orpeska, rae A - npenesnbHas aj-

copO1us B mmopax agcopoeHTa, Toraa HaxoauM. CyMMapHbIii 00beM mop ancopbenta Vo Bbl-
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YHCINM 110 cooTHOmeHHI0:V, = —"-. JlenaeM BBIBOJ O THIIC IIOPUCTON CTPYKTYPHI aJcop-
oHC
OeHra.

[Ipu uzyuenuu paznena « PU3NKO-XUMHUYECKHE CBONCTBA, METObI MOTYYCHHUS, YCTOM-
YUBOCTb M KOATYJSALMs AUCIEPCHBIX CUCTEM» PEKOMEHIYETCs BBIIIOJIHEHHWE PacueTHOro 3a-
JaHUS, BKIIOYAOIIETrO:

1. PacueT 31eKTpOKHHETHYECKOT0 MOTEHIMAalIa 10 JaHHBIM 3JIeKTpodope3a, aHaIu3 BIUSIHUS
N00aBOK 3JEKTPOJIUTOB Ha (-TIOTEHIMAT M arperaTUBHYI YCTOWYMBOCTH JHUCIEPCHOU
CHCTEMBI.

2. PacueTsl MOpPOTOB 3JEKTPOIUTHON KOATYJISIIMK C WCTONb30oBaHWeM mpasmia lllymbna-
I'apau m ypaBHenus Jlepsaruna-Jlannay.

3. CocraBnenue (HopMyJIbl MUIEIUIBI JTHO(MOOHOTO 30JIs1 M aHAIW3 BIMSHHS J100aBOK
3JIEKTPOJIMTOB HA U3MEHEHHE MTOTEHIINATA B IBOMHOM JJIEKTPUYECKOM CII0€ MULIEIITBI.

B pacuerHoe 3amanue mnpu uzydeHun paszaena «CTPYKTYpHO-MEXaHUYECKUE U
PEOJIOTUYECKHE CBOMCTBA JIMCIIEPCHBIX CHUCTEM» IIEJIECOO0Pa3HO BKIIOUUTH PACUETh
TUHAMHYECKON, OTHOCUTENbHOW, YAENbHOM, MPUBEACHHON BSI3KOCTEH MO JaHHBIM
BUCKO3UMETPHH, OIIpEIeIICHIE MOJIEKYISIPHOTO Beca MOJIMMEpA.

8. OueHouHble cpeIcTBa s TEKYIIero KOHTPOJS YCHeBA€MOCTH, NMPOMEKYTOYHOI
aTTecTallMyd MO MTOraM OCBOEHUSI JMCUHMIUIMHBI M y4eOHO-MeToAn4Yeckoe odecrnedeHne
CaMOCTOSITe/ILHOH padoThI CTY/ICHTOB
®opMBbI 0TYETHOCTH 1O pasaenam 1 mu 2:

1. Konnoksuymsl: 1, cpoku ciaum, Henemu: 7-8.

2. CobecenoBaHus Mo 1a60PaTOPHBIM paboTaM: 2, CPOKU BBINOIHEHHUS, HEEH: 26,

3. Pacuernoe 3ananue: 1, CpOK cauu, Hegens: 7+8.
Jlns mpoBepku 3HaHMM Ha KOJUIOKBUYME MO pasnenaMm | u 2 nenecooOpa3HO MCHOIB30BaTh
TECTOBYIO (hopMmy.
@DopMbI 0TYETHOCTH 10 pa3jenay 3:

1. Komnokeuymsr: 1, cpoku ciaum, Henema: 11+12.

2. CobecenoBanus 110 1aGOPaTOPHEIM paboTaM: 2, CPOKHU BBINONHEHHS, Heaeau: 9--10.
Jliis mpoBepKyu 3HAHUN Ha KOJUIOKBUYME IO MOAYIIO 3 11e1ecoo0pa3HO UCIOIb30BaTh TECTO-
BYIO opMy.

[TpuMepbl KOHTPOJBHBIX TECTOB M0 KaXKJOMY pa3jieily MpUBEACHbI HUXKE.

«IToBepxHOCTHBIE sIBJIEHHUS. AICOPOIUS
Bapuant Nel

1.Moser nu nomHas ancopOIMs Ha MOBEPXHOCTH pasziena (a3 >KMAKOCTH/Ta3 COBIANAaTh C
M30BITOYHON a7CcopOIneii?
A. Hert, HE MOXeT.
Bb. Jla, MmoxeT B citydae, €ciy OCTaTOYHAs PaBHOBECHAs KOHIIEHTpAIUs BEIIECTBA B pac-
tBOpe C, Marna.
B. Jla, MmoxeT, ecnu ocTaTo4yHasi paBHOBECHAs KOHIIEHTpalMs BemiecTBa B pactBope C,
MaJia UJn caMa I10JIHas aILCOp6LII/IH Maja.
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I'. 1a, Mmo3keT, eciii ocTaTo4Has paBHOBECHAsI KOHILIEHTpALMsl BEIIECTBA B pacTBOPE Majia
WM caMa aJIcOpOITus BETHKA.
2.Kakas u3 QyHKIIMOHAILHBIX 3aBUCUMOCTEH MPEACTABICHA HA PUCYHKE?

A
P
A. N3otepma ancopbuuu. T = const

B. N3ocTtepa ancopbimu. A = const
B. U306apa agcopbuuu. P = const
I'. M3omuknHa aacopommu. C = const

v

3.Kakum ypaBHeHHEM OMHCHIBAETCS ajacopOuus, ecinu B KoopauHarax 1/A — 1/P uzorepma
AMeEET JINHENHBIN BUI?
A. YpaBHenueM Jlyoununa — PanymikeBuya.

b. Ypasuenuem bBOT.
B. Ypasuenuem JIaHrmropa.
I'. YpaBuenuem Temkuna.
4.KakoBa pa3mepHOCTh uHTerpanbHor Q u nuddepennmansaoit A;H Termnorer agcopommm?
1. [Q] = ox/M?; [AsH] = Tok/Monb.
2. [Q] = Hx/xr; [AgH] = JIxx/Mob.
3. [Q] = x/xr; [AaH] = JIx/xr.
4. [Q] = Ix/monb; [A{H] = Ixx/Mois.
A.14;B.12;B.23;T.34;
5. Kak HaiiTu mOBepXHOCTHYIO akTUBHOCTH [IAB no rpaduky 3aBUCHMOCTH TOBEPXHOCTHOTO

HaTskeuud ¢ ot C?

C A
OE .
A.G=a
OE P
B G-fa
OB A B
r.G:ﬁ

6. 3aBuCHT M TIpeneNnbHas ancopOIHsl HeMOHOTeHHBIX [TAB, mpuHaaIekamux K OJHOMY TO-
MOJIOTHYECKOMY Py, Ha IOBEPXHOCTU TBEPAOE TEJIO — a3 OT JUIMHBI YTIEBOJOPOAHOIO pa-
nukana?

A. Jla, 3aBHCHUT, TaK KaK aJcOpOIHsI pacTeT ¢ POCTOM MOJIeKyIsapHoi Macchl [TAB.

b. [la, 3aBucut, Tak kak miuHa MoJjekyibl [IAB B romonornuyeckom psany yBeIUYMBAET-

col.
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B. Her, He 3aBUCHT, TaKk KakK IpU BHICOKUX KOHIICHTPAIIMSIX HA MIOBEPXHOCTU 0Opasyercs

«HaCTOKOJI .HE)HFMIOpa», paavuKaJbl BRITAHYTHI BBCPX.
I'. Her, He 3aBUCHT, TaK Kak MpUpoja ajcopbdaTa u afcopOeHTa HE MEHSIETCS.
7. U3oTepma ajcopOiimu OeH30J1a Ha aKTHBHPOBAHHOM yriie Mapku BAY umeer Bu:

A

In A

Ps,»
(In=)

Kakxum YPaBHCHHUEM OIIUCBHIBACTCA a,Z[COp6I_II/IH B 3TOH cucreme?

A. YpaBHenueM JIrHrmropa.
b. YpaBHeHneM KanuuIsipHONM KOHJICHCALIUH.
B. Ypasuenuem [lyoununa-Panymikesuua A8 MUKPOTIOPUCTHIX aJCOPOCHTOB.

I'. YpaBuenuewm /lyonanna-PanymkeBuya i MaKpOIOPHUCTHIX aICOPOCHTOB.
8. Kaxyo 3aBHcHMOCTb onuchiBaeT ypasaerne V = Voexp(— ke?)?
A. M3otepmy ajcopOumu Ha HEOJHOPOIHOM MMOBEPXHOCTH.

B. XapakTeprucTuiecKkyo KpUBYIO aJcopOeHTa.
B. U3otepmy ancopOiiuu Ha MUKPOCKOTIMUECKOM aJICOpOEHTE.

I'. 306apy ancopOumu.
9. Pacnonosxensl nonsl Li*, K*, Na*, Cs* B paa mo mepe yBenuuenus UX aacopOIEOHHOM
cniocoOHocTH. [TosicHUTE OTBeET.

A.Li"<Na"<Cs" <K'

B.Cs"<K"<Na"<Li"

B.Li"<Na'<K"'<Cs"

I.Cs"<Li"<Na'<K"
10. IIpenenbHas aacopbumst O€H30J1a HA YIIIEPOJUCTOM aacopOeHTe 7.56- 107 MOJTB/KT. Omnpe-

JIeNuTe YAETbHYIO MOBEPXHOCTD aJIcCOPOEHTa, €ClIU IJIO0IIA/Ib, 3aHMMaeMasi MOJIEKYJoi 6eH30-
Ja B TUIOTHOYNIAaKOBAaHHOM MOHOMOJIEKYJISIPHOM aJICOPOLIMOHHOM clioe Sq = 49- 1020 M2,

A.3,7-107 M%/kr
B. 22226 cM?/kr

B. 2,22-10°m%/kr
I.3.7-10°v%/xr

«DU3NKO-XUMHYECKHE CBOﬁCTBa, METO/AbI MOJIYICHUS, yCTOﬁqHBOCTL H KoaryJjsinus
AHCHEPCHBIX CHCTEM.
Bapuant Nel
I'mapo3oab xpomara cBUHLA
3016 ONTYYAIOT B PE3Y/IbTATE PEAKIIMH JBOWHOTO OOMEHA MEXy XPOMAaTOM KaJHsl U

HUTPATOM CBHHIIA:
K,CrO4 + Pb(NO3)2 = PbhCrO4+ 2KNO3
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MeTto1MKa IIOJY4YESHUS.

6 mi 0,11 pactBopa K,CrO, pazbasisror 10 100 M1 IUCTHINIMPOBAHHOMN BOJIOM M K TIOJTY4YCH-
HOMY PacTBOPY IpH TIIATEIBHOM MEPEMEIIMBaHUK MeUIeHHO a00aBisoT pactBop PH(NO3),
KoTopsiii rotoButcs ciuBanueM 4 mit 0,11 Pb(NO3), u 96 mn H,O.
CocTtaBbTe CXeMy CTPOCHUSI MUIICIUTBI M OTBETHTE HA CIICAYIOIIHE BOIIPOCHI:
1. Kakue noHBI fABIAIOTCA: 1) - moTeHnMamoOpa3yomuMu, 2) — MPOTHUBOMOHAMU al-
COpOLMOHHOTO €10s1. 3) — MPOTUBOMOHAMHU AU(D(HY3HOHHOTO CIIOS?

A. 1.Ppb* b. 1. Pb** B. 1.CrO/# r. LK
2.CI 2. CrO,~ 2. K* 2. CrO,>
3.Clr 3. CrO~ 3. K 3.Cro,~
2. YKa)KI/ITe BHGKTpOJII/ITLI, KOTOpI)IC Hy)KHO B34ATh JIA onpeaeneHI/m 3HaKa
3apsga KoulonaHou yactuiel. KakoB 3Hak 3apsijaa 305117
A. KCI , BaC|2 B. K550, ,BaC|2
OTpI/II_IaTeJ'IbHHﬁ HOHO)I(I/ITGJIBHLIP'I
b. KCI , CuSOq4 TI. K;SO;, Ba(N03)2
HOJIO)KI/ITGHBHBIﬁ OTpI/II_IaTeJ'ILHHﬁ

3. Kakwue 31ekTponuThl Ha3pIBatOT HHIUGGEepeHTHRIMU?
1) SMeKTpPONMTHI, coAep X almye OOMUH HOH C HOHAMH KPUCTAJUTMYECKON PEIIeTKH arpe-
rara;
2) 2IIEKTPOIUTHI, HE COJIEPIKaIe OOIIET0 MOHA C MOHAMHU KPUCTANTUYECKON PEIIETKU ar-
perara;
3) 92JeKTpOJMTHI, HE CoJepiKalue OOLIero HOHA ¢ MOHAMH KPHCTAJUTMYECKOH pPElIeTKH
arperata, HO UMEIOIUE HOH, UM U30MOP(HBIIi;
4)  3JIEKTPOIUTHI, HE COJEPIKAIINE HOHOB, KOTOPhIE MOT'YT 00pa30BbIBATH C HOHAMH arpe-
rata TpyJIHOPacTBOPUMOTO COCJMHEHUS MM ObITh H30MOP(HBIMHU 3TUM HOHAM.
ITpaBuibHble oTBeTh: A.2u3 Bb.2u4 B. 1u4 TI. 3u4d

4. Kakue MOHBI MOTYT OBITh KayeCTBEHHO OOHApY)KEHbl BO BHEIIHEM pPaCcTBOPE IpHU

JTUATN3€ UCCIEAYEeMOTro 3071517

A. K B. Pb* B. CrO/” . NOj
CrO~ K* Pb?* K*
NO5 CrOs* NO5 Pb?*
5. Kakyto rpynmny »JeKTpOJIMTOB MOXKHO BBIOpaTh Ui mpoBepku mnpasuia [1lymb-
ue-I'apau?
A. KNO; b. KNO; B. KC1 I. KSO,
K5SOq4 Ba(NO3)2 B&C'z BaC|2
K3PO, Al(NO3)3 AlCl, AlCl;

6. Vkaxunre BBIPAXKCHUS, IIPABUJIBHO OTPAXXArOMIUEC SKCICPUMEHTAIBHO YCTAHOBJICHHYIO
3aKOHOMEPHOCTD 3JIEKTPOJIMTHON KOAryJIsIIiu.

I.yi: v2: v3=1:(30-60): (350 — 800);

2.v3: v2: v1=1:(30-60): (350 — 800);

3. iii =1:(20-50) : (350 —-1000);
1 72 73
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4. i:i:i=1:(20—50):(350—1000).
Vs V2 N1
[IpaBUIIbHBIE OTBETHI: A. 1. 4 b. 1.3; B. 2. 4. Ir. 2.3

7. B mpenenax nuddysnoro cinos JIC moTeHuman u3MeHsETCS IO CIEAYIOLUIEMY 3aKO-

HY:

A p=g,-e"
4
B-¢:¢o__ﬂq'5
&
A
Bo=xz
I'. p=9; R

8. Kakum 37eKTpouToM cliieayer nojeiictBoBath Ha 3016 PDCrOy (1m.1) utoObr ¢ ou § -
MOTCHIHAJIbI UMECJIN Pa3HbIC 3HAKH. HpI/IBeI[I/ITC IMPUMCEP TAKOT'O JJICKTPOJIMTA.

A NnmuddepeHTHBIM  3JIEKTPOIITOM, CoJIeprKaIIM MHOT'OBQJICHTHBIN KaTHOH.
Bb. NnauddepeHTHBIM 37IEKTPOIUTOM, COIEPKAIIIM MHOTOBAJICHTHBIN aHUOH.
B. UnnuddepeHTHBIM ~ 3NIEKTPOIUTOM € KAaTHOHOM, CIIOCOOHBIM ~ JIOCTpauBaTh

KPUCTAIIMYECKYIO PEIIETKY.
I'. JItoOBbIM 3JIEKTPOJIMTOM, COJCPIKAIIMM HOHBI C 3apsA0M OOJIbIIE ¢TUHHUIIBL.

dopMa 0TUYETHOCTH 1O pasaeiy 4:
1. TIposepka 3Hanmii (cobecenoBanme) Mo 1abOPaTOPHOI paboTe B TeCTOBOM (opme: 1,
CpokH BbInoNHEeHUs, Heaenu: 9+10. Ilpumep tecra.

BAPHUAHT Ne 1

1. Yro takoe cTpykTypooOpa3oBaHue?

1) BoccTaHOBJIEHUE CTPYKTYPBI CUCTEMBI IIOCTIE €€ MEXaHUUYECKOTO Pa3pyLIEHHUS;

2) moTepsl arperaTuBHOM yCTOWYMBOCTH JMCIIEPCHOM CHUCTEMBI B pe3yJbTaTe CIUIAHUS U
CJIMSIHUS YACTHIL;

3) oOpa3oBaHHE MPOCTPAHCTBEHHOHN CETKH 3a CYET B3aWMOJICHCTBUS YACTHII AUCIIEPCHON
¢a3bl B poriecce Koaryisiuu;

4) caMOTIPOM3BOJIBHBIIN TPOIIECC TIEpepacpeIeIeHUs] MOJIEKYJT BOJIM3H MTOBEPXHOCTH pa3-
nena Qa3 B TUCTIEPCHOHHOMN CHCTEME.

Ilpasunvrvivu omeemamu A61A10MCA.
A.1u3; Bb.2u4; B.Tombko3; I'.Bce oTBeThl BEpHBI.
2. Kakue Tena sBISIOTCS KUIKOOOPa3HBIMU?
1) Tena, nepopmarysi KOTOPHIX TPOUCKXOIUT MO JEHCTBHEM CUIIBI TSKECTH,
2) Tena, CTpYKTypa KOTOPBIX pa3pylIaeTcs Mo 1eHCTBUEM HANPsHKEHUS, IIPEBBIIIAIOIIET0
Mpeae TeKY4eCTH;
3) Tena, nedopManysi KOTOPBIX HEMPEPHIBHO YBEITMYUBACTCS MO ICUCTBUEM ITOCTOSHHO-

r0 JJaBJICHUS,
4) ®UAKOCTH, PEOJIOTHUECKOE MOBEICHIE KOTOPHIX HE ONMUCHIBaeTCs 3aKkOHOM HploTOHa;

5) CUCTCMBI, BA3BKOCTb KOTOPBIX HC 3aBUCUT OT HAIIPAKCHUA CABUTIA.

16



Ipasunvrvimu omeemamu AGIAIOMCA.

A.1,3,4u5; Bb.1,3us5; B.1,2u3; TI.Bce yrBepx/aeHus BEepHBHI.
3. Kakoe ypaBHeHue oTpakaeT 3aBUCHMOCTH TUHAMHYECKOW BS3KOCTU OT OOBEMHOM 107U
JUcIiepcHOM ¢asbl co chepuueckoit popmoit yactui?

An=1,(1+250+7,349¢° ); B.n=1,(1+09 );

B.n=1,1+ 25+f%f2¢ ; r.n=1,(1+250).

4. Peosiornueckasi KpuBasi HblOTOHOBCKOW KUJIKOCTU UMEET BUJL:

n Aty
dr
A. b.
P
Y
B. P I. p

5. Uro Takoe muactuueckas BAI3KOCTb?

A. DTO BeIMUYMHA XapaKTePHU3YIOIasi BHYTPEHHEE TPEHUE MEX/TY CIIOSIMH JKHIKOCTH W
rasa, ABIXYIIUMHCS OTHOCUTEIBHO JIPYT JAPYTa U BCE BUJIBI COTPOTHBIICHUS TCYCHUIO
Tela W OMNpeAessieTcsl KaKk KOTAHTeHC yria HakjioHa rpaduka 3aBucumoctd P =
f(dy/dt) x ocu HanpsxeHHS;

B. D10 BenmumHa, KOTOpasi, SBISSICH YaCTbIO HHEOTOHOBCKOM BSI3KOCTH, OTPaKaeT CKO-
POCTBb pa3pyIICHUsI CTPYKTYPBI CUCTEMBI U OTPENENIAETCS Kak KOTaHTeHC YIila HaKJI0-
Ha rpaduka 3aBucumoctr P = f(dy/dt) x ocu HanpsokeHus;

B. Oto BenuumHa, KOTOpas Mo (HU3UIECKOMY CMBICITY HE OTIMYAETCS OT HBIOTOHOBCKOM
BSI3KOCTH, HO YYHTBIBACT MPOYHOCTh CTPYKTYPhI CUCTEMBI U OIPEACISIETCS 110 COOT-

PT .
dy/dt’

HOILEHUIO 1] =
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I'. OTO BHYTpEHHEE TPEHHUE MEXIY CIOSMU JKHIKOCTH MJIU ra3a, IBHKYIIUMUCS OTHOCH-
TEJILHO JPYT Apyra, KOTopas XapakKTEepU3yeT BCE BUbI COIPOTUBIICHUS TCUEHUIO TEIA.
6. Kakas cxema oTBeuaeT NOBEJCHHUIO UEATIbHO BsA3Koro Tena Herorona?

P P PI P

[IRINI

P P
A. B. P B. I T. p

7. Kakoli 3aKOH JIS)KUT B OCHOBE BHCKO3UMETPUYECKOTO METO[a OIIPEICIICHUS BA3KOCTH pac-
TBOPOB IIOJIUMEPOB?

A. 3akoH HeioToHa; b. 3axon Ilyaseiins;
B. IlepBas akcuomMa peoJioruu; I'. Bropas akcuoma peosioTHu.
8. Ilo xakoii rpaduyeckoil 3aBUCUMOCTU U KaK MOXHO OIpPENEIUTh XapaKTePUCTUUYECKYIO
BSI3KOCTb?
n Myx

[n] tgp = [n]
A. B.

nOTH rll]pl/lB

B. . I. c

9. C ueM MOXeT OBITh CBSI3aHO HECOOTBETCTBUE IKCIIEPUMEHTAIEHO OTIPEIEIICHHON BSI3KOCTH
CUCTEMbI M1 HICTUHHOTO 3HAUY€HUs BA3KOCTH?
A. C paspyiieHreM CTPYKTYpPHBIX CBsI3€il MEXIy OTIACIbHBIMU (PparMeHTaMu MaKpOMO-
JIEKYJIbI;
B. C HecobmoaeHneM pexxuMOB MPOBEJICHNS HKCIIEPUMEHTA;
B. C u3mMeHeHneM MOCTOSIHHOM BUCKO3UMETpa C TECYEHUEM BPEMEHU;
I' C pedopmanmeit W OpHEHTAIMEH MOJIEKYJ, a TaKXKE MEXKMOJICKYJISIPHBIM B3a-
HUMOJEHUCTBUEM.
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10. Paccumnraiite Bs3kocTh 50%-HOro BOJHOTO pacTBOpa TIHUIEPUHA, €CIH MPHU TPUI0KEHUH

K HEMY HarpspkeHus 18 H/Mm? CKOPOCTh pa3BUTHSA JAehOpMAIIH COCTABIISIET 3.10% ¢,

3aBepuIaeTcsl U3y4eHHe Kypca TEOPEeTUUECKUM dk3aMeHOM. CIMCOK BOIMPOCOB U MPHU-

MCP 3K3aMCHAllUOHHOT'O ouiera MMPEACTaBJICHBI HHUXKC.

10.

11.

12.
13.

14.

15.

16.

17.
18.

19.

Bonpockl Kk 3k3aMeHy 110 1MCHUILJIMHE
«Kosnonanas xumusi»

Crienmuduueckue 0COOCHHOCTH IUCHEpPCHBIX cucTeM. Kiaccudukanus aucnepcHbIX
CUCTEM.
XapakTepucTuKa CBOMCTB TUCIEPCHBIX CUCTEM U OCOOEHHOCTH MX MoBeneHus. Moie-
KYJISIPHO-KMHETUYECKHE CBOMCTBA U ONTUYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM.
CenumenTanunonHo-nuddy3nonHoe paBHoBecue. YpaBHeHue Jlamnaca. ['uncomerpu-
YeCKasl BbICOTA KAK KPUTEPUM KNHETUYECKON YCTOMYHUBOCTH.
VYciioBusT paBHOBECHsI OBEPXHOCTHOTO CIIOSA C OOBEMHBIMH (pazamMu. DHEPrus IO-
BEPXHOCTHOIO cj1051. [loBepXHOCTHOE HATSKEHHE.
[ToBepxHOCTHBIE siBIEHUS. AAre3ust U korezus. CMauMBaHue U HECMaylBaHUE. YpaB-
HeHud IOnra u Jronpe-lOnra.
Kanunnspusie sineHus. JJucnepcHOCTh U peakMOHHAS CIOCOOHOCTb.
Ancop6uusi. OCHOBHbIE TOHSTHSI U ONpEICIICHUs. YpaBHEHHUE Ul pacyeTa dHEprHH
['n60ca MoBEpXHOCTHOTO CIIOA.
[Tpupona cuin, oOycnaBIUBaOLUMX aCOPOLIMOHHBIE B3AaUMOAECUCTBUSI. XUMUYECKas U
¢buznueckas aacopOLus.
Meton ['u66ca n meTon mosiHOTO coaepxaHusi. [IoOHSITHE MOTHBIX U U30BITOYHBIX aJI-
COpOIIUiA U UX B3aUMOCBSI3b.
Croco0bl IKCTIEPUMEHTAIILHOTO UCCIIEIOBaHMs aJICOPOIIMOHHBIX paBHOBecuid. M300a-
PBI, U30TEPMBI U U30CTEPHI 4ACOPOIIHH.
Tennotel agcopbumu. MHTErpansuele 1 quddepeHnuaibabe TerioTsl. [TpuunHs! 3a-
BUCUMOCTH TEIUIOT aJCOPOLIMU OT CTETIEHU 3a0IHEHUs. TUIbl HEOAHOPOIHOCTEH.
Mertoabl onpeaeneHus TemIoT agcopounu. Pacyer Tennor u3 usocrep aacopOIHH.
VYpaBHenne ['m60ca u ero anamus. [loBepxHocTHas akTUBHOCTH. [loBepXHOCTHO-
AKTHBHBIE U MOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.
[TorenunanbHas Teopus [lonsau. OcHoBHBIE nonoxeHus. [loHsTHE aCOPOLIMOHHOTO
NoTeHLIMaNa. XapakTepucTuiyeckas KpuBasi aJicopOeHTa.
AncopOuust B uieaibHOM acopOIoHHOM ciioe. M3oTepma JIaHrmiopa u ee ananms.
JIuHeiHbpie KOOpAMHATEI U30TEPMBI JIZHTMIOpA.
[MomumonekynsapHast agcopouus. Teopus BIOT. U3zorepma BOT u ee ananuz. Moaenb
ApaHoBHua.
Ornpenenenne yaeIbHON MOBEPXHOCTU TBEPBIX aJCOPOCHTOB.
Ancopbuust Ha MOPUCTHIX afacopOeHTax. Teopust 00bEMHOr0 3aMoIHEHUsS MUKPOIIOP.
VpaBuenne Teopun TO3M u ypaBHeHue Jlyounnna-Panymkesuya.
OO0mre 3aKOHOMEPHOCTH aJcOpOITMU Ha TpaHuIle pa3zena ¢a3 KUIAKOCTh-KHIKOCTh U
KUAKocTb-ra3. YpaBHeHue llInmkoBckoro. CBa3b MOBEPXHOCTHOIO HATSDKEHUS U Be-
JUYHH afcopOLMY Ha KUIKUX MIOBEPXHOCTSIX ¢ KOHIeHTparuei [IAB.
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20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.
39.
40.
41.
42.
43.

44,

CrpyKTypa MOBEpXHOCTHBIX CJIOEB Ha TpaHHUlE pa3zaena (a3 KUIKOCTh-KHIKOCTb H
KuakocTb-ra3. OnpezeneHnue reoMeTpuuIeckux napamMerpos Mosexyn IAB.
AncopOuusi B TOMOJIOIMYECKHX psAfax opraHuyeckux coennHeHui. IlpaBuno [rokio-
Tpayoe.

AncopOuus Ha rpaHulie pasjena ¢a3 TBEpaoe Teso- KUAKOCTb. OCHOBHBIE 0COOEHHO-
CTH.

N3otepma ancopOuuu M3 pacTBOPOB HA TBEPIBIX MOBEPXHOCTSX B HJCAIBHOM al-
COpOLIMOHHOM CJIO€ U €€ aHAJIU3.

Bnustaue nmpupozsl ancopbenTa, aacopdara U pacTBOPHUTENS HA 3aKOHOMEPHOCTH aJI-
copOuuu u3 pactBopos. I[Ipasuiio nonspuoctu Pebunaepa.

Ancopbumst 2nekTpouToB. OCHOBHBIC 0COOCHHOCTH. [ToHSITHE ABOWHOTO 3JICKTpHYE-
ckoro cnos. [Ipasuno @asuca-I1eckosa-JIunarosa.

3aKOHOMEPHOCTH HOHHO-0OMEHHOM azcopOiuu. YpaBHeHue u3orepMbl Hukonbckoro.
HouuTsl, ux knaccuduxanus. OCHOBHbIE XapaKTEPUCTUKH.

Xpomarorpadusi. OCHOBHbIE IPUHIUIIBI, CYLITHOCTh U KJIacCU(UKALIUS.

Mexanusmsbl o0pazoBanus JJ9C.

Teopus crpoenus JI9C Ha rpanuiie pazaena ¢as TBepA0e TENO- KUAKOCTh. Pactipene-
nenne noreHimana B JI9C.

Crpoennie u GU3NKO-XMMUYECKHE CBOICTBAa MMO(OOHBIX IucnepcHbIX cucteM. Crio-
co0BblI oTy4eHus TM0(OOHBIX AUCHEPCHBIX cucTeM. CyIHOCTh METO/I0B AUCIIEPTHPO-
BaHUs U KOHJICHCALIMU.

HoHHble ciion Kak (akTop YCTOHYHMBOCTH KOJIOUAHBIX cucTeM. CTpOEHHE MHIIEIIIBI
110(0oOHOTO 3015, DNEKTPOKUHETHUECKUI MOTEHIUAIT.

BnusiHue Temnepatypsl, NPpUPOABI PACTBOPUTENS, 100aBOK 3JIEKTPOJIUTOB Ha arpera-
TUBHYIO YCTONYMBOCTb 30JIEH.

UnauddepentHbie 30eKTpoiauThl. BiusHue no6aBok MHAN((EPEHTHBIX 3IEKTPOIIU-
TOB Ha pacmpeneneHue noreHuuana B JJOC u arperaTUBHYIO YCTOWYMBOCTH 30JI€H.
AncopOuyoHHas epe3apska.

Heunnuddepentasie snekTponuTsl. BiusHue n06aBok HeMHIU(P(PEPEHTHBIX 3JEK-
TPOJIMTOB Ha pacnpezeneHue noreHnuana B J[9C n arperaTuBHy0 yCTOMYHUBOCTH 30-
nen.

DNeKTpOKUHETHYECKUEe sBIeHHs. Jnekrpodopes. OrmpeneneHue 3IeKTPOKUHETHYe-
CKOT'0 TIOTEHIMaa [0 CKOPOCTH 3IeKTpodopesa.

Koarynsmust mmo¢goOHBIX 3051€#. 3aKOHOMEPHOCTH AJIEKTPOJIMTHON Koarysiuu. [Ipa-
Buiio Ulynene-I'apan. JInotponHsie psaasl.

Koarynsiuust cMechio 371€KTpOIUTOB.

Kuneruka koarymnsiuuu. OCHOBHBIE 3aKOHOMEPHOCTH. CKOpPOCTh KOATyJISIUH.

Teopus ObicTpoii kKoarysun CMmonyxoBckoro. Ilepros koarymsiuu.

Teopus mennenHon koarysnuu Oykca.

TepMoanHaMuKa TOHKUX MJI€HOK. [IoHATHE pacKIMHUBAIOLIETO 1AaBICHUS.

Teopus ycroitunBoctu ruapodobHbix cucteM J1JIDO. OcHOBHBIE TTOJIOKEHUS.
OHEPruu OTTAJIKUBAHUSA, IPUTSHKEHNS U CyMMapHas SHEpPIusl B3aUMOJCHCTBUS B TEO-
puu JJ1DO.

AHann3 NOTEHUUAIBHBIX KPUBBIX ITAPHOIO B3aMMOACUCTBHS.
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45. Koarynsinust B Teopuun JIDO. Ycenoue koarynsiuuu. 3aKoH HiecTou creneHu Jepsi-
TUHA.

46. MeTtoabl OTy4YeHUs, TUTIBI U (PU3UKO-XUMUYECKHE CBOMCTBA IMYIIbCHIA.

47. KoHIeHCAalIMOHHO-KPHUCTANIN3allMOHHBIE U KOATrYJSIIUOHHBIE CTPYKTYpbl. OcoOeHHO-
CTH CTPYKTYPHO-MEXAHHUYECKUX CBOMCTB TAKUX CUCTEM.

48. Peonorusi. OCHOBHBIE MOHATHUSA: BA3KOCTb, Aedopmanus u HanpsikeHue casura. Oc-
HOBHBIE PEOJIOTMUECKHE MOJIETIH.

49. CtpykTypooOpa3oBaHHe B TUCIEPCHBIX cUCTeMax. Peosornueckue KpuBBIE CTPYKTY-
PUPOBAaHHBIX U HECTPYKTYPUPOBAHHBIX CUCTEM.

50. 3aBHCHMOCTD BS3KOCTH OT KOHIIEHTPALMH. Y paBHEHHE DUHINTEHHA, €r0 aHAJIN3.

51. 3aBUCUMOCTH BSI3KOCTH OT TeMmIepaTyphl. Y paBHeHue OpeHKes, ONpeaeIieHHe dHep-
TUU aKTUBAIMU BA3KOI'O TEYCHUSI.

52. BUcKO3UMeTpUYEeCKUH METOJl ONpe/eNeHHs] BA3KOCTH PacTBOPOB MOJUMEPOB. YpaB-
HeHue [lyazeins.

53. OmpeneneHne MOJIEKYJIIpHON Macchl nmonumepoB. YpasHenus Illrtayaunrepa u Map-
ka-Kyna-XayBuHka.

IIpumep 7K3aMeHAIMOHHOTO OHJIETA:

MuHucTepcTBO 00pa30BaHUs U HAYKH
Poccuiickon denepannun Kadenpa

I'ocynapcTBeHHOE 00pa3oBaTeNbHOE YUPEKACHUE (u3Hrieckol U KOUIOMAHOH XUMHH

BBICHICTO HpO(l)GCCI/IOHaHLHOFO O6pa30BaHI/IH

MBAHOBCKMIA FOCYJIAPCTBEHHBII
XUMMKO-TEXHOJIOI' MYECKHH

,HI/ICIII/IHJ'II/IHaI KOoJJIouaHast XuMus
JlHeBHOE OTHENIeHNE

YHUBEPCUTET
Buier Ne 1
1. Ancop6iusti. OCHOBHBIE TOHATHUS U ONpeAeTeHUs. Y paBHEHHUE JJIs pacueTa SHEpTruu
['nG6ca MOBEPXHOCTHOT'O CIIOSI.
2. 3Heprm/1 OTTAJIKMUBaHUsA, IPUTAKCHUA U CyMMapHasi DHCPIrus BBaI/IMOJIefICTBHH B

teopun JIJIPO. AHanu3 NOTeHIUAIBHBIX KPUBBIX TAPHOTO B3aUMOJEHCTBHSL.

JInst KOHTPOJS TEKyIIeH yCIeBaeMOCTH CTYAEHTOB M OLICHKM KauyecTBa 3HAHUU MpHU
MPOXOXKACHUN TaOOPATOPHOTO MPAKTHUKyMa MPUMEHSETCS] peHTHHTOBasi cuctemMa. B Teuenue
CceMecTpa yCTaHaBJIMBAIOTCS TPU KOHTPOJIbHBIE TOUKH — JAThl, B KOTOPbHIE KaXXJI0MY CTYIECHTY
B 3JICKTPOHHBIC BCAOMOCTHU, HAXOAAIMUCCA Ha CCPBCPAX JACKAHATOB, BLICTABJIACTCA ONPCIAC-
JICHHOE KOJIMYECTBO OaJUIOB MO HAKONMUTEIbHOMY NpUHLHUIY. MakcuManbHOE KOJIUYECTBO
0aJyT0B, KOTOPOE CTYACHT MOXKET HaOpaTh K KOHITy ceMmecTpa, paBHO 50. OHO BBICTABIIACTCS B
3aYETHYI0 KHWKKY TpHU TMOJIy4eHUHU 3aueTa. Takoe ke MaKCHUMajJbHOE KOJUYECTBO OaljIoB
CTYJEHT MOXET MOJYYUTh IIPU cjaue SK3aMeHa, HO HK3aMEHATOp MPHU BHICTABICHUH UTOTOBOM
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OLICHKM CyMMHUpYeT Oaiibl cemecTpa U sk3amMeHa. CTYIEHT He IOJIydaeT 3aueT, €Clid KoJude-

CTBO HAaOpaHHBIX B cemMecTpe OayuioB HIbKe 26. MIToroas olieHKa Ha SK3aMEHE «HEY/I0BJIETBO-

PHUTEINBHO» CTABUTCA B TOM CJiydac, €CJIM CyMMApHOC KOJINYECTBO 0aioB CEMECTpPa U 3K3a-
MEHa MEHBIIE 52 uin OLICHKA, ITOJYYCHHAsA Ha 3K3aMCHE, HHKC 26 6aJ'IJ'IOB, HC3aBUCHUMO OT

KOJINYeCTBa 0ajII0B ceEMECTpa.

9. YuebHo-MeTOoAMYeCcKOEe H HH(OPMAIIMOHHOE o0ecTiedeHne JUCITUTNINHBI
a) OCHOBHas JiuTeparypa

1.

Opunpuxcoepr, . A. Kype kommmonanoit xumun. / JI.A. @punpuxcoepr. — JI.: Xumus,
1984. - 368 c.

VautuH, M.B. ®u3uKO-XMMUYECKHE CBOMCTBA, YCTOMYMBOCTb M KOAryJISLUSA JIH-
0(OOHBIX TUCHEPCHBIX cucTeM: ydeOHoe mocobue. / M.B. Yautusn, /[.B. ®unumnrmos,
M.B. JIykun; I'OY BIIO HMBan. roc. xum.-texHoi. yH-T. — MIBanoso, 2007. — 108 c.
Ancop6uust. [IpakTudyeckue pykoBOJCTBA K BBIMOJHEHHIO JIAOOPATOPHOTO MPAKTUKY-
Ma: Metonudeckue ykazanus. / Coct.: M.B. Ynutun, A.A. ®énoposa, H.1O. llapo-
HoB; ['OY BIIO UBa#n. roc. xum.-rexHoi. yu-t. — iBanoso, 2009. — 56 c.
Peonoruueckre cBoiicTBa KOJIJIOMJIHBIX CHUCTEM: METOAMYECKHUE yKa3aHHUS K Jlabopa-
TopHOMY mipakTHKymy. / ML.I1. Hemuesa, /[.B. ®umunmos, nmox pexn. M.B. Yauruna;
I'OY BIIO Usan. roc. xum.-TexHoi. yH-T. — IBanoso, 2006. — 32 c.
OU3NKO-XUMUYECKHE CBOMCTBA, YCTOMYMBOCTh M KOAryianus Juo(oOHBIX aucmepc-
HBIX CHCTEM: METOAMYECKHE YKa3aHus K JJabopaTopHOMY mpakTukymy. / M.B. Yiu-
tuH, [{.B. ®ununnos, M.B. Jlykun; ['OY BIIO HBaH. roc. xum.-texHon. yH-T. — Mpa-
HOBO, 2007. — 40 c.

CBolicTBa pacTBOPOB KOJUIOMIHBIX IOBEPXHOCTHO-aKTUBHBIX BELECTB: METOJUYECKHE
yKkazaHus K jnaboparopHoit padote. / U.H. Tepckas, non pen. B.B. bynanosa; HBan.
roc. XMM.-T€XHOJI. UH-T. — MIBa"HOBO, 1998. — 32 c.

Omnpenenenue yaenbHON MOBEPXHOCTU aICOPOEHTOB: METOJUYECKHE yKa3aHUs K Ja-
O6oparopnoii padore. / M.H. bazanoBa; MBan. roc. Xum.-TexHoi. uH-T. — VIBaHOBO,
1992. - 22 c.

Metoauueckue yka3zaHHs K BBIOJIHEHHIO KYPCOBBIX pabOT MO KOJIJIOMHON XUMHH. /
N.H. Tepckas, Kanun E.H., nog pen. B.B. bynanosa; IBan. roc. XuM.-T€XHOI. UH-T. —
HBanono, 1991. — 16 c.

0) TOMOJIHUTENFHAS TUTEPATYypa

1.
2.

3.

®ponos, 0. I'. Kypc komnounnoit xumuu. / F0.I'. ®ponos.— M.: Xumusi,1988.— 464 c.
JlaGopaTtopHbie paboThl 1 3a1auu 1Mo kKosutouaHou xumun. / [lox pen. 10.I'. dponosa.
—M.: Xumus, 1986. — 216 c.

MeTtonuyeckue ykazaHus U POTPaMMHUPOBAHHOTO OMPOCa CTYEHTOB MPHU MPOXO0XK-
JIeHUH J1ab0paTOPHOTO MPaKTUKyMa Mo TeMe «Peomorndeckrue cBOWCTBA KOJJIOUTHBIX
cucrem». / MLII. Hemnesa, /I.B. ®unmunnos, M.B. Yiuruna; 'OY BIIO Hsan. roc.
XHUM.-T€XHOJ. YH-T. — UBaHoBO, 2009. — 40 c.

Eropoga, E.B. IloBepXHOCTHBIE SIBJICHUS U AUCTIEPCHBIE CUCTEMBI: yueOHOE TTocodue. /
E.B. Eropoga, }O.B. ITosnenos; 'OY BIIO MBaH. roc. Xxum.-TexHoJ1. yH-T. — IBaHOBO,
2008. — 84 c.
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B) IPOrpaMMHOE 0OecIrieYeHne
ITaker nporpamm Microsoft Office®, mporpamMmbI MaTeMaTHIECKO M CTATHCTHYECKOM
o6paGorku OriginLab OriginPro®, a raxxe Mathcad®.

r) 6a3bl JaHHBIX, UHHOPMALIMOHHO-CIIPABOYHbIE U IIOUCKOBBIE CUCTEMBI

[Ipy ocBOEHMM AMCLUIUIMHBI IPENIOAraeTcs HCIOJIb30BaHUE 0a3bl JEKTPOHHBIX
y4eOHBIX U METOJMYECKUX MocoOui, pa3menienHbix Ha cepsepe OYBIIO UT'XTY, a Taxxke
MOMCKOBBIMU CHUCTEMaMH TT00anbHOU ceTu MHTEpHeT, AOCTYyI K KOTOpPOW oOecreueH depes
KOMITBIOTEPHI, 00BETMHEHHBIE B JIOKAJTBHYIO BY30BCKYIO CETh U MMeromecs: Ha Kadenpe du-
3MYECKON U KOJUTOMTHOW XMMUH, a TAK)KE B UNTAIBHBIX 3a/1aX HHPOPMALIMOHHOTO LIEHTPA.

10. MaTepHuajibHO-TeXHUYeCKOe o0ecneyeHne JUCIIHIINHBI

Jlekuu mno puctuiuinHe  «KosnmowaHas XUMHS» UMTAOTCS B CHEIHAIBHO
000pY/ZIOBaHHBIX AYAUTOPHIX, HMMEIOIIUX HEO0OXOJUMOE KOJIWYECTBO TMOCAAOYHBIX MECT.
Kadenpa ¢usmueckoii u KOMIOMIHOM XUMHHM pacrojiaraeT CHEHUaNIbHON Yy4eOHOM
naboparopueil, B KOTOPOH IPOBOAUTCS 1a00paTOPHBIN MPAKTUKYM I10 AUCLUILIMHE.

Jns  mpoBeneHUs TpaKTUKyMa J1abopaTopus  YKOMILIEKTOBaHA  CIIEIYIOLIUM
000pyI0BaHUEM:

1. Mo pasmeny «Axpcopbuus» B 1a6OpaTOPUM HMEIOTCA IIECTh pPAbOYMX MECT,
000py/I0BaHHBIX MPUOOPaMU ISl U3MEPEHUSI TOBEPXHOCTHOI'O HATSKEHHS paCTBOPOB
METOJIOM MAaKCHUMAaJIbHOTO JaBlieHusi my3blppbka (Mmeron PeOunaepa), a Taxke
TEPMOCTAT JUIsl TPOBEACHUS OKCIEPUMEHTA IPU PpaA3IUYHBIX TEMIEpaTypax H
OTIpeieNIeHUs] NU30CTEPUUYECKHUX TEMJIOT aacopOouuu. st BHINOIHEHUs 1a00paToOpHOM
paboThl 1O ONPEAENCHUIO YAETbHON MOBEPXHOCTH afcopOeHTa METOAOM INpOHHUIIA-
eMOCTH 000pyJIOBaHO JiBa pabOuYMX MecTa, a AJisg paboThl MO ONpPENeNEeHUI0 KPUTHU-
YECKOM KOHLEHTpalUu MHIEI000pa3oBaHusi B pacTBopax koutouaHsix [IAB B
1a00paToOpUN UMEETCS TUANBKOMETP U pehpaKkTOMETP.

2. Tlo pasneny «®HU3MKO-XHMHYECKME CBOMCTBA, METOMIBI MOJYUEHHsI, YCTOHUMBOCTD M
KOAaryJisiius TUCTIEPCHBIX CUCTEM» JIabOpaTopusi OCHAIIIEHA MIECThI0 cocynamu Kéna
JUIsL  OTIpeZeNieHUs] d3JEKTPOKMHETUYECKOro IMOTEHIIMaja METOJIOM JBHXKYIIeHcs
IPaHULbl, a TaKXXe THUTPOBAIbHON YCTAHOBKOM [JIs1 M3y4eHHUS 3aKOHOMEpPHOCTEH
JIEKTPOJINTHOM KOaryysiuu U nposepku npasuia Llynene-I"apau.

3. Tlo pasgeny «CTpyKTYpHO-MEXaHUYECKHE U PEOJOTHYECKHE CBOWCTBA IMCHEPCHBIX
CHCTEM» B JIaOOPATOPUHU UMEETCS IIECTh KalMUISIPHBIX BUCKO3UMeTpoB Thna BIDK-2
u OcTBanb/a, 1Ba BUCKO3UMeTpa Y 0esiofie ¢ MAaHOMETpaMH U JBa TEPMOCTaTa.

Jlnist BBITIOJTHEHHSI TaOOPaTOPHOTO MPAKTUKyMa MUMEIOTCSI HEOOXOUMBIE PEeaKTHUBBI U
nabopaTopHas IoCy/ia, YCTAaHOBKA /IS MOJIyYEHHs AUCTHIUIMPOBAHHON Boibl. JIabopaTopHbie
CTOJIbI TIOJKITIOYEHBI K CHCTEMaM TropsSYero W XOJIOAHOTO BOJOCHAOXKEHMs, KaHaIU3aluH,
3eKTpodHepruu. Bo Bcex nmabopaTopusx MMEIOTCS MPEAyCMOTPEHHbIE MPaBUIAMHU OXPAHbI
TpyJa CpeAcCTBa MOXKAPOTYIICHUs, MEAUIMHCKUE IMpenaparbl, WHIANBUIYyalIbHbIE CPEICTBA
3aIIUTHI.
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IIporpamma cocrasnena B cooTBeTCTREY ¢ Tpedosanusmu GI'OC BIIO ¢ yuetom DPEKOMEH-
nanuit 1 HpOOIT BIIO 10 HANZRICHUIO TOATOTORKY 240100,

(Eropoza E.B.)

(mupextop HUU HaHoMaTepuanos Us['Y

// // AX.H., npod. Yconsuesa H.B.)

[porpamma ono6pera na 3acenanuu Hay4HO-METOIMYECKOro CoBeTa BaKyThTeTa HeOprany-
HECKOW XUMHU U TeXHOI0ruH U XTY or« » 2012 roxa, mpotoxomn Ne
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