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IIporpamma yueGHOM JUCHHILIMHB «XUMHS KOJUIOHAHBIX U HAHOCHCTEMY» COCTABJICHA HA
OCHOBaHMM I'0CYapCTBEHHOro 06pa3oBaTENBHOrO CTAHJAPTA BBICIIErO MPO(ECCHOHATEHOTO
obpazosauus (I'OC BIIO) Toneukoit Hapoamoit Pecrry6mmku (IHP) o HampaBieHuI0 MoaroToBKH
04.03.01 Xumus, yTBepiIeHHOr0 IpHKa3oM MUHHUCTEpCTBA 0GPA30BAHUS U Hayku JIHP Ne 454 ot
«20» ampens 2016 r.; Ilopsaka opraHusanmum  yd4eGHOro mporecca B 00pazoBaTeIbHBIX
OpraHU3ALUAX BBICIIEr0 MpodecchoHanbHoro obpasosanus J{onenkoit Haponmoit Pecmy6iuku,
YTBEPXKACHHOTO TIpuKasoM MunucTepcTBa obpasosanus u Hayku JIHP Ne 1171 ot «10» HOsGps
2017r.; yueObHOro mIaHA M OCHOBHOM  0Gpa30BATENHLHOI [IpOrpaMMBbl  BBICHIETO
npoeccHonaNbHOro 06pasoBanys HanpapieHus noarorosku 04.03.01 Xumus, pa3paboTaHHBIX B
'OV BIIO «JloHenkuii HaHMOHAILHBIN YHHBEPCHTETY.

PazpaboTunk: %
JOLEHT Kadenpbl GU3nIecKOd XUMHUU ///%; ; P.U. JIpra
P
IIporpaMma y4eGHOM IHCUMIUIMHBI yTBEpXKIEHA HA 3acelaHUH Kapenpbl (uznueckoi

XUMHH
ITporoxon Ne 13 ot «28» mapra 2020 .

3aBenyromuii kadeapoit GL/' B.M. Muxansuyk

Ilporpamma  yueGHOM — mUCHMIUIHHEI  OMOOpeHA  y4eGHO-METOAMYECKOH —KOMUCCHEI
XHMHYECKOro (aKybTeTa
IIporoxon Ne 3 ot «15» anpens 2020 .

IIpencenarens yueOHO-METOANYECKOM P
KOMHCCHH (paKyJIbTeTa / H.B. sI6noukoBa
U T




1. OBJIACTH IPUMEHEHUMA U MECTO JUCHUIIJIMHBI B YHEGHOM ITPOLIECCE

VYyeOHas qucuMIuinHa «XHUMHUS KOJUIOMJHBIX U HAHOCHCTEM» BXOAMT B BapUATHUBHYIO YacCTh
npodeccuonansHoro 6moka aucuuranH (I16.BB.10) noarorosku crynento OIl bakanaBpuar mo
HanpasieHuto noarotoBku 04.03.01 Xwumusa. JlucuumuimHa peanuszyercss Ha XHUMHUYECKOM
dakynsrere 'OY BIIO «lonHY» kadenpoit ¢usnueckoir xumun. OcHOBBIBaeTCsi Ha 0Oasze
muciuminH:  «Heopranmdeckass Xumus», «AHaIUTHYecKas XuUMUsA», «OpraHudeckas XUMUS»,
«Dusnueckas xumusn», «Marematuka», «dusnkay, «Cratuctudeckass o0paboTKa IKCIIEPUMEHTa B
xumuny, «MHdopmaTrka»; COMyTCTBYET AUCHUILINHE «BBICOKOMONEKYISPHBIE COSTUHEHUS.

SIBisieTcss OCHOBOM Il M3YYEHHUs CIAEAYIOIUX AUCUUIUIMH: «XHUMHUYECKash TEXHOJOTHS,
«Onekrpoxumusy, «l[lomuMepHble KOMMIO3HUTH», «XUMHUYECKHE OCHOBBI  OMOJOTHYECKHX
MIPOIIECCOBY.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka yueonoi oucyuniunsl

Hanpasnenue noaroToBku 04.03.01 Xumus
[Tpodub —
OO6pa3oBarenpHas mporpaMmma OakanaBpuaT
KBammduxarms aKaJeMHYeCKHii OaKamaBp
KosnuecTBo coniepkaTrebHbIX MOJTYJICH 2
Jucuunirza 6a30Boii / BAppaTUBHOM yacTu
o BapuaruHas yacts npodeccuoHaIbHOro 6J10Ka
00pa3zoBaTeIbHON MPOTrPaMMBbI
®opmel koHTpost (MK, sk3amen, 3auer) MOZYJIbHBIN KOHTPOJIb U K3aMEH
Mokasatemnt ouHas popma 3aouyHas hopma
o0y4yeHHs o0y4yeHHs

KoanuecTBo 3a4€THBIX €UHUILL (KPEAUTOB) 3
I'on monroroBku 3
Cemectp 6
KonuuecTBo yacos 108
- JIGKIIMOHHBIX 36
- MPAKTUYECKUX, CEMUHAPCKHUX
- 1abOPaTOPHBIX 18
- CaMOCTOSITEIbHON pabOThHI 54

B T.4. UHAMBHUIYaJIbHOE 3aJjaHHE 7
HenenrHoe KOMHMUECTBO YacoB, 6

B T.4. ayIUTOPHBIX 3

3. OINHUCAHME JUCHUIIJINHBI

Ileau u 3axaun

enu: nath yeTKMe NpEICTaBICHNS O TEOPETUUECKUX U IKCIIEPUMEHTAJIbHBIX OCHOBAX HAYKH,
M3Y4Yalolled JUCIEPCHOE COCTOSHUE BEINECTBA M IOBEPXHOCTHBIE SBJIEHUS B JUCIIEPCHBIX
cucTeMax, ompenensis ocoOyio pojib Kak MEXIUCHUIUIMHAPHOW HAyKH, KOTOpas CHUHTE3HPYET
3HAHUS CMEXHBIX Pa3JesIoOB XUMUH, (PU3MKH, OMOJIOTHH U IPYTUX €CTECTBEHHBIX HayK; 00eCcIeuuTh
OCBOCHHME OCHOBHBIX 3aKOHOMEPHOCTEH BIHMSHHMA pa3IMYHBIX (PAaKTOPOB Ha CBOWCTBA U
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YCTOMYHUBOCTD PEANhbHBIX AUCIEPCHBIX CHCTEM, a TakKKe MPUOOpEeTEeHHE HABHIKOB MO M3MCHEHHIO
peaJIBHBIX CUCTEM 1A JOCTUIKCHUA HGOGXOI[I/IMBIX CBOfICTB.

3amaun:

- BBIICHEHHE OCOOBIX CBOHCTB IIOBEPXHOCTH pasznena (a3, Npupoxbl M MEXaHU3MOB
MMOBEPXHOCTHBIX SIBJICHHA;

- OINpeseeHNe CIeIU(PUUECKUX CBOMCTB JUCHEPCHBIX CHUCTEM, Pa3IMYUi MO CPaBHEHHIO C
XUMHUYECKUMH BEIICCTBAMHU U TPAHUYHBIMU CUCTEMaMHU;

- 1/13yquI/1e KOJJIONJHO-XUMHUUYCCKUX OCHOB HHTeHCHq)HKaLIHH nu OIITUMHU3AIINN
TEXHOJIOTHYECKUX TPOIECCOB C Yy4YaCTUEM JUCIEPCHBIX CHCTEM M KOJIOMJIHO-XUMHUYECKUX
MPOILIECCOB;

- opMHUpOBaHUE 3HAHUS CMEKHBIX PA3/IEIIOB XUMUU U (DU3UKH;

- paCKpLITB pOJ'Ib KOHHOHHHOﬁ XHUMHHU B XKU3HCACATCIIbHOCTH YCIIOBCKA,

- Hay4YHUTh CTYJACHTOB CaMOCTOSITEJIBHO MPOBOJUTH SKCIEPUMEHT, JejaTh PacdeThl, CTPOUTH
rpaduueckre 3aBUCMOCTH U aHAJTM3UPOBATh MOJTYYCHHBIEC PE3YIIbTATHI.

TpeGoBanus K pe3yabTaTaM OCBOEHHS JAMCHMILIMHBI. [Ipoliecc M3ydeHUs IUCITUTUTHMHBI
«XUMHS KOJUIOMJIHBIX M HAaHOCHCTEM» HaIpaBlIeH Ha (OPMHUpPOBAHHE SJIEMEHTOB CIEAYIOLIUX
koMmnereHuii B coorsercteuu ¢ ['OC BIIO JIHP no nanpasnenuto noarorosku 04.03.01 Xumus
W OCHOBHOW 00pa3oBaTeNbHONM MPOrpaMMbl BBICIIETO MPOQPECCHOHATHHOTO 00pa3oBaHUs
HanpasiieHus noarorosku 04.03.01 Xumus:

a) oowexynomypuuix (OK):

—CIOCOOHOCTH K caMoopraHu3anuu u camoodpazoanuio (OK-7);

0) oowenpogheccuonanvuvix (OIIK):

—CIHOCOOHOCTh MCIOJIb30BaTh MOJIYYEHHbIE 3HAHUSI TEOPETUUECKUX OCHOB ()yHIaMEHTAIbHbIX

pa3aeNoB XUMHH MPpH perneHnn npodeccnonanbubix 3agad (OIIK-1);

—BJIaJICHUE  HaBbIKAMU  TPOBEACHUS  XMMHUYECKOIO  3KCHEPUMEHTa,  OCHOBHBIMH
CUHTETHUYECKUMHU U aHAIUTUYECKUMHU METOAaMH MOTYUYECHUS U UCCIIeI0BaHUS XUMUYECKUX BEILIECTB
u peakuuii (OI1K-2);

—CIOCOOHOCTh MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JAMCLUUIUIMH B
npodeccuonanbHon aestenbHOoCTH (OITK-3);

—CIOCOOHOCTh K TIOMCKY UM TEpBHYHOW 00pabOTKE HAayyHOW M HAyYHO-TEXHHYECKOMH
uHpopmanuu (OITK-5);

—3HaHHE HOPM TEXHHKU O€30MacHOCTH M YMEHHEM pealn30BaTh HUX B JaOOpaTOPHBIX U
texHosiornueckux yciaousx (OITK-6);

6) npogpeccuonanvnuix (I1K):

HAYYHO-MCCJIe/I0BATe/IbCKAS 1eSITeIbHOCTh:

—CIMOCOOHOCTH BBIIOJHATH CTAHJAPTHBIE ONEpaIiH 110 MpeiaraeMbiM MeToaukam (I1K-1);

—BiIajeHue O0a30BbIMM HABBIKAMHM HCIOJb30BAHUS COBPEMEHHOM ammapaTypbl IpU
MpOBeICHUH Hay4yHbIX nccneaoanuii (I11K-2);

—BIIaJICHUE CUCTEMOU QyHIaAMEHTAIBHBIX XUMHUecKuX nmoHatuid (I1K-3);

—CIOCOOHOCTh TMPUMEHSTh OCHOBHBIC E€CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHSI XUMUYECKON HAYKH IIPU aHAJIM3€ MOJIy4eHHbIX pe3yabTaToB (I1K-4);

—CIOCOOHOCTH MOJTyYaTh U 00pabaThIBaTh PE3yIbTaThl HAYYHBIX SKCIIEPUMEHTOB C MTIOMOIIBIO
COBpPEMEHHBIX KOMIbIOTepHBIX TexHoJorun (I1K-5);

—BJIaJICHUE HABBIKAMU IPEJICTABICHHS MOJYYCHHBIX PE3yIbTaTOB B BUAE KPATKHX OTYETOB U
npesentauuit (I1K-6);

—BJIaJICHHE MeToJaMH 0e30macHOro oOpalleHus ¢ XUMUYECKUMHU MaTepualaMi C Y4eTOM HMX
busnaeckux u xumuuecknx cporcts (I1K-7);

NPOU3BO/ICTBEHHO-TEXHOJIOTHYeCKas 1eATeTbHOCTD:




—CIOCOOHOCTh ~ HCIIOJIb30BAaTh  OCHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKOM HaykKd H
dyHaaMeHTalbHbIe XUMUYECKHE MOHATUS MPU PEIICHUH KOHKPETHBIX MPOM3BOJACTBEHHBIX 3ajay
(IIK-8);

OpPraHM3alMOHHO-YNPaBJIeHYeCKAs 1eATeJbHOCTh:

CIOCOOHOCTH TPUHUMATh PEIICHUS B CTAHIAPTHBIX CUTYAIUsAX, OpaTh Ha ceOst
OTBETCTBEHHOCTb 3a pe3y/bTaT BbinoaHeHus 3aaanuil (11K-12).

B pe3yabrare uzy4yeHusi y4eOHOM IMCHUIINHBI CTYAEHT 0JIKEH

3HamMy:

- OCHOBHBIE 3aKOHBI M MMOHATUS XUMHUH KOJUTOUTHBIX CUCTEM;

- (PM3UKO-XUMHUYECKHE 3aKOHOMEPHOCTH SIBJICHUH, MPOUCXOASIINX HA MOBEPXHOCTH paszfelia
¢a3, ux poib B peryaIupOBaHUH CBOMCTB AUCIIEPCHBIX CUCTEM;

- YCJIOBHS BO3HHMKHOBEHHMS, OCOOBIE CBOICTBa, (PaKTOpPHl YCTOMYMBOCTH K pa3pyLICHHUIO
JUCIIEPCHBIX CUCTEM;

- KOJUIOMJAHO-XMMHMYECKHE OCHOBBI YIPABICHHUS T€TEPOT€HHBIMH IpOLIECCaMU M CO3JaHUS
HOBBIX JIUCIIEPCHBIX CUCTEM C ONPEIETICHHBIMU CBOWCTBAMHU.

- KOJUIOMJHO-XMMHUYECKHE METOJBbI JJIi OUYUCTKM M aHaju3a OMOJOTMYECKHX >KUIKOCTEH,
(apMarieBTUYECKHX MPENapaToB, Uil PELICHUs MPOOJIEM OXPaHBbl OKPY)KAIOLIEH Cpellbl, CO31aHus
0e30macHbIX YCIIOBUM TPY/Ia;

ymemb:

- NPUMEHSATH MOJIOKEHUS (PU3UKO-XUMHUUECKOTO YYEHHS] O MOBEPXHOCTH U MOBEPXHOCTHBIX
SBIICHUSIX JUI1 OOBSCHEHHS B MPUPOE M OCYLIECTBICHHS B MMPOU3BOICTBE MPOIECCOB CMauUBAHMUS,
aJire3uu, KanuuIIpHOCTH;

- UCTOJB30BATh TEOPHUIO aICOPOLIUU U aACOPOIIMOHHBIN METOJ JUIsl pa3/ieieHUs BEIIECTB, UX
ompesieNieHus] B CHCTEMax, HU3bSATHUA W3 PAcTBOPOB, OYMCTKU Ta30BBIX CMeceH, MPUPOAHBIX U
CTOYHBIX BOJ OT BPEAHBIX IIPUMECEU U 3arpA3HEHUN;

- OLICHHUBATh BO3MOKHOCTb M JJIUTEIBHOCThH CYIIECTBOBAHUS JUCIIEPCHBIX CUCTEM, BIHUATH Ha
IPOIIECCHl Pa3pyIICHUs] 3THUX CHUCTEM M TOBBIIECHHS MX YCTOMYMBOCTH, Ha OOpa3oBaHHE B HHX
CTPYKTYP;

enademp:

- HaBBbIKAMHU OTIPEJICNIEHHUSI CBOMCTB Pa3IMUHbIX JUCIIEPCHBIX CUCTEM;

- OCHOBaMH METO/IOB YIIPABJICHUS T€TEPOTeHHBIMH MTPOLIECCAMHU;

- HaBBbIKaMHU MTOMCKA JINTEPATYPHBIX JaHHBIX U CIIPABOYHOTO MaTepHaa.

4. COIEPXAHHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3AIIMU YYEBHOI'O
IMPOLHECCA

IHopsiakoBbIi

Kparkoe cogep:kanue TeMbl
HOMeEp U TeMa

Cooeporcamenvuntii mooyas 1
TepmMoanHaMuKa U CTPOEHHE MOBEPXHOCTHOTO ¢JI0sl. AICOPOLIMOHHOE PABHOBECHE.

Tema 1. Knaccudukanus mNOBEPXHOCTHBIX SIBICHUW U JTUCHEPCHBIX CHCTEM.
Beeoenue 6 xumuro | BBeneHnue B KOJUIOUIHYIO XUMUIO. OCHOBHBIE MOHATHS, OOBEKTHI U IIE]Tb
KOJZIOUOHBIX U n3ydyeHus AUCHUIUIMHBL. KoJlmonaHble 4acTUlbl U KOJIOMIHBIE CUCTEMBI,
HaHocUcCmem. KOJUIOMJTHOE COCTOsIHME BemiecTBa. [Ipu3Haku OOBEKTOB KOJUIOWTHOM

xumun. KonmdectBeHHoe ompeneneHue aucrnepcHoct. Crnenmduueckue
CBOMCTBa AMCTIEPCHBIX cucTeM. Kiaccudukanus moBEpXHOCTHBIX SBICHUNA
U JHUCIEpCHBIX cucteM. JlnogunpHble U JIHOPOOHBIE AUCIIEPCHBIC
cucteMbl. B3anMOCBS3b KOJUIOMIHON XUMUU C IPYTUMHU AUCLHUIUIMHAMM, C
¢buzukoii, bnonoruei, reonorueit, MmenuiuHON. OCHOBHBIC ATAIbl PAa3BUTHUS
KOJIITOMHOM XUMUH. [I[puMeHeHre COBpeMEHHOM KOJUIOUTHOM XUMHUH.




Tema 2.
Tepmoounamuka
NOBEPXHOCU.

CBoOosmHasi TMOBEpXHOCTHas dSHeprusi. [loBepXHOCTHOE HATSIKEHHUE.
TepmoauHamudyeckue  (QYHKIMH  HOBEPXHOCTHOrO  cjos.  BiusuHue
TeMIepaTypbl Ha (QYHKIIMH, KpUTHUECKass Touka. Mexda3Hoe HaTsKeHHe
Ha IOBEPXHOCTH pa3lieNa B3aMHO HACBILICHHBIX >KMIKOCTEH, MPaBHIIO
AnToHoBa. CB0OO/IHAS TIOBEPXHOCTHAS PHEPTUS TBEPABIX Tel, crenuduka
oOHapykeHHus. MeToabpl U3MEpEeHUsT IOBEPXHOCTHOTO  HATSHKEHUS
JIETKOIIOABM)KHBIX ITOBEPXHOCTEH.

Tema 3.

Hesnenus
KanuiisipHoOCmu u
CMAYUBAHUSL.

Ycranosnenue QGopmbl  kuakocTed.  TepMmoanHaMuUYeckue — yCIOBUS
CMauMBaHUA M pACTEKAaHUS HA TBEPIbIX U IKUAKUX IMOBEPXHOCTSIX.
KonuuecTBeHHBIE ~ XapaKTepUCTHKH  CMauuBaHusA.  M30uparenbHOe
cMadyuBaHue: JUOPOOHBIX M JHOPUIBHBIX TOBepxHOCTeH. CMauyuBaHHE
peabHBIX TBEPABIX TN, TUCTEPE3UC cMaunBaHus. KanuisipHoe naBieHue,
3akoH Jlamaca. [lucnepcHOCTh M TEPMOAMHAMHYECKHE CBOWCTBA TEIl.
3akon Tomcona, I'm60ca-Kiopu-Byneda. VYpaBnenue XKopena. Poinp
KaMWULSIPHBIX ~ SBJIGHUH W CMayMBaHUs B  IPOMBIIUICHHOCTH U
arpoTeXHUKEe,  KOJUIOMJHO-XMMHUYECKHE  METOJbl  MHTEHCU(UKALNUU
He(TenoOsur U 000TAIIEeHUS TTOJIE3HBIX HCKOTIAEMBIX.

Tema 4.
Aocopbyus na
no8epXHOCMU
pasoena ¢as.

AncopOuus Kak CcaMOIPOW3BOJBHOE KOHIEHTPUPOBAHHWE BEIIECTB Ha
noBepxHoctu. [loBepxHocTHO-akTuBHBIE (IIAB) 1w moBepxHOCTHO-
nHaktuBHble  (ITHB) BEIIIECTBA. [ToBepxHOCTHAsE ~ AKTUBHOCTb.
Tepmoaunamuka mpouecca aacopOouuu. YpaBHeHus ajncopobuuu ['mbbca.
Knaccudukamus [TAB, npumenenue, nmpobiaema 6uopasznoxenus. [lonsrtue
o ruapopmwibHO-UnoguinsHoM  Oamance (['JIb) wmomekyn IIAB.
3aBUCUMOCTh TOBEPXHOCTHOTO HATSXKEHUST OT KoHueHTpanuu [IAB.
VYpaBHenue Illlumkosckoro. M3MeHeHHE NOBEPXHOCTHOM AKTHUBHOCTH B
romonornueckux psgax [IAB. Tepmommnamuueckoe 00OCHOBaHHE
npaBuna  [rokno-Tpaybe. PabGora  aacopbumm.  AncopOruoHHOE
paBHOBECHE Ha MOBEPXHOCTH pazzaena pactBopa [IAB-ra3. YpaBHenue
n3oTepmbl  aacopbumu  Jlenrmiopa. CBs3p  ypaBHeHuwit  ['m006ca,
[[IumkoBckoro, Jlenrmiopa. CtpoeHne MoHOCHOEB pacTtBopumbix [TAB.
JIByXMEpHOE COCTOSIHME BEILIECTBA B IOBEPXHOCTHOM ciloe. /[ByxmepHOe
JaBlicHUE. YpaBHeHHE cocTosiHus MoHocioeB I[IAB. Pacuer pasmeposn
mosiekyn IIAB. [IloBepxHocTHble 1IeHKH HepacTBopuMbix ITAB.
OcHOBHBIE THIBI IICHOK. AJCOpOIMs Ta30B Ha TBEPAOW IMOBEPXHOCTH.
[Tonstre o duzmueckoit amcopoumu U xemocopobuuu. Pabora, Terora u
sHTpormsi  anacopOrmu.  M3otepmbr  aacopOmuu  razoB.  Teopus
aJIcOpOIMOHHBIX CUII. Teopus agcopOmmu ra3oB. AJCOPOIIMOHHBIE METOIBI
ompeneseHUsT  yIeIbHOW TMOBEPXHOCTH aAcopOeHToB. (OcoOeHHOCTH
aJIcopOIMy MOJIEKYJl ¥ MOHOB Ha TBEPAON MOBEPXHOCTH U3 PACTBOPOB.
[IpaBuiio BeIpaBHUBaHUS ToNspHOCTEH PebOuuaepa. Momudumnupyromee
nericteue [TAB: ruapodobuzanus u ruapoduIn3amms MTOBEPXHOCTEH.

Cooeporcamenvuwtii mooyas 2
O0beMHBbIE CBOMCTBA IMCIEPCHBIX CHCTEM.

Tema 5.
Jluoghoonsie
oucnepcHvle
cucmembl.

Mertoap! nonydeHus Tuo(OoOHBIX TUCTIEPCHBIX CUCTEM (IUCIIEPTralliOHHBIC
U KOHJCHCAIMOHHBIC). DHEPreTHKa IMCICPTUPOBAHUS W KOHICHCAIIHH.
CBs3p palOTHl AMCIIEPTUPOBAHMUA C MOBEPXHOCTHOM »HEprueil Tena.
[Ipumenenue s¢dexra PeOunmepa m [IAB nns ymeHbmieHuss paOOThI
mucrieprupoBanus. @opmel nposisineHus dpdexra Pedunnepa. Ilpoueccs
JWMCTIEPTUPOBAHMS B MPHUPOJIE U TeXHHKe. KoHeHcalmonHoe o0pa3oBaHue
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IHMCTIEPCHBIX cucteM. Pabota oOpa3oBaHMs 3apojbllield HOBOM (hasbl.
Meroasl 0o0pa3oBaHHSI pPa3MEpOB YACTUI] B AWCHEPCHBIX CHCTEMax.
dusnueckas U XuUMHUYecKass KoHaeHcalus. OCHOBHBIE METOJbl OYHCTKU
30J1EH.

Tema 6. Tepmoaunamuka oOpa3oBaHHs JHOQWIBHBIX KojulouaoB. Kpurepuit
Juogpunvhule Pebunpnepa-Illykuna. Munemnoobpa3zoBanue B pactBopax  [IAB.
oucnepcHvle Kputnueckas konnentpaius wmurnemioodopazoanus (KKM), meroasl ee
cucmemul. onpeneneHusi. CTpoeHHe MPsIMBIX U OOpaTHBIX MUIEIUI. TepMoauHaMuKa
MuleIooopa3oBanusa. TemmneparypHas 3aBucuMocth KKM, Touka
Kpadra. KommougHoe pactBopeHue BemecTB B pactBopax I[IAB
(comobunuzarmsi). OtHocuTenbHas comobmmmzarnus. [IpakTudeckoe
MIPUMEHEHUE MULICIUISIPHBIX CUCTEM.
Tema 7. JIBoitHo#1 snektpuueckuit cmoit  ([DC), mnpuyMHBI W MEXaHU3MBI
Onekmpuueckue obpazoBanus JIIC. Moaenu ctpoenus JI9C (I'enmpmronsia, I'yu-Uenvena,
ceoticmea [lrepna). U3menenune norenuuanos /[9C ¢ paccTosHUEM OT IOBEPXHOCTH,
oucnepcHvix C KOHIIGHTpalMe U 3apsioM MOHOB. DJIEKTPOKHMHETUYECKUN MOTEHIHAIL.
cucmem. DNEeKTpOKMHETUYECKUEe  sIBIeHUs  (dnekTtpodopes,  IEKTPOOCMOC,
MOTEHLIMAJAbl TEYeHHUsI M  cenuMmeHTanuu). Teopuss ['enpmrosbia-
CmonyxoBckoro.  MeToasl  OmpeneseHuss  IIEKTPOKUHETHYECKOTO
noteHimana. CtpoeHne Muneuibl THAPoGOoOHBIX 30yel. MoHHBI 00MEH.
N3035eKTpuyecKOoe COCTOSHUE B JUCIEPCHBIX cucTemax. lIpaktuueckue
MPUMEHEHHUS IEKTPOKUHETUUECKHUX SBICHHM.
Tema 8. CenuMmeHTallMOHHAS U arperaTuBHAas YCTOMYHMBOCTH JUCHEPCHBIX CHCTEM.
Yemoriuueocmo Hapymenue arperaTuBHOM YCTOWYMBOCTH BCJEACTBHUE KOAJIECIICHIIMH,
oucnepcHvix M30TEPMHUUYECKON  NEPEeroHKH, Koaryasiuud. Teopuss yCTOHYMBOCTHU
cucmenm. muodobueix  3onert  (JJIDO). TepmomuHamMuka TOHKHX  TUICHOK.
Packnunusaromniee JaBJIEHUE o Heproruny. CocTaBisgronue
PACKJIMHUBAIOLIETO JIaBJICHUS. 3aBUCHUMOCTb SHEPIUM B3aUMOJICUCTBUS
yacTull JucrnepcHoi (as3pl oT paccrossHUS MexAay HuMu. Daktopsl
ycroiiunBoctd  IMOGOOHBIX  AWUCHEpCHBIX  cucteM.  CTpyKTypHO-
MEXaHWYECKU Oaphep yCTOMYMBOCTHU. 3alTUTHBIC KOutou bl Koarymsims
3os1ei anekTponuraMu. OcHOBBI Teopuu Koarynasauuu J[JIPO. Mexanusmsl
Koarymsanuu  (KOHIIGHTPAIMOHHBIM W HeWTpanm3anuoHHBIN). [lopor
koarymsuu. Kunermka koarymauuu. [lentuzamus.  OcoOGeHHOCTH
CTPYKTYPbl U YCTOHYMBOCTH MHKPOTETEPOTr€HHOW JUCIEPCHONM CUCTEMBI.
MeToapl TONyYEHHUS, KIACCUPUKANUSI, YCTOMYMBOCTh U pPa3pyllICHUE
CYCIICH3U, IMYJIbCHM, TIEH, a9P030JICH. DMYIbraToOphl, IEHOOOPA30BATEIIH.
OOpa3oBaHne M CBOHCTBAa pPACTBOPOB IMOJUMEPOB - '"MOJEKYISPHBIX
KOJUIOUIOB".
Tema 9. Paccesinne n nossipu3aiys cBeTa KOJUIOUIHBIMU CUCTEMaMHU. 3aKOH Panes.
Onmuueckue Ilornomenue cBeTa B AMCHEPCHBIX cucTeMax. IIpuMeHeHne 3akoHa
ceolcmea JlamGepra-bepa B myTHBIX cpemax. Oxpacka 305eil. OnTHYECKHE METOIbI
oucnepcHvix UCCIICIOBAaHMSI KOJUIOMJIHBIX CHCTEM: He(delnoMeTpus, TypOOIuMeTpHs,
cucmem. YIBTPAMUKPOCKOIHUS, JJIEKTPOHHAS MUKPOCKOTIIHS.
Tema 10. YHUBEPCATBHOCTh MOJIEKYJISIPHO-KMHETUYECKUX CBOMCTB pPacTBOPOB H
Monexynapno- IHMCTIEPCHBIX CHUCTeM. bpoyHoBckoe naBwxkeHue, Iuddys3us, ocMoc B
KUHemuieckue KOJUNIOMAHBIX cucteMax. CeauMmeHTanys B JUCHEPCHBIX CHCTEMaXx.




ceolicmaa
OucnepcHvIx
cucmenm.

CenuMeHTallMOHHBIM aHAIN3 CYCNEH3HM, 3Mynbcuil. CeIuMeHTalOHHO-
mupdy3Hoe pasHoBecue Ileppena. Hayuno-dunocodckoe 3HaveHHE
UCCIIEIOBaHUM MOJIEKYJIIPHO-KMHETUYECKMX CBOMCTB IUCIIEPCHBIX CUCTEM.

Tema 11.
CmpykmypHo -
Mexanuveckue
ceolcmea
OuUcnepcHvIx
cucmem.

OcHOBHBIE TOHATUS M 3aKOHBI peonoruu. CTpyKTypooOpa3oBaHHE B
IUCIIEPCHBIX  cucTeMax.  KoarymsanumoHHblE M KOHJEHCALIMOHHO-
KpUCTAJUIM3allMOHHBIE  CTPYKTyphl. [lomHast peonmormyeckas KpuBas:
TBEPI00Opa3HbIE U )KUIKOOOPA3HBIE CHCTEMBI.

Tema 12.
Konnouono-
Xumuyeckue
OCHOBbI OXPAaHbl
npupoobi.

KonnonnHo-xuMudeckue Mpouecchl U CHUCTEMBI, JieXKallie B OCHOBE
METOJIOB OYHCTKH aTtMmochepsl U Tumapochepsl. MeToabl pa3pyliieHus
a’po3osiel, Oopbba ¢ 3arpsisHeHHeM aTtMocdepbl. MeToabl OYUCTKH
MPUPOJHBIX U CTOYHBIX BOJ, OCHOBAHHBIC HA M3MCHEHHH arperaTUBHOW U
CEIMMEHTAllMOHHOW yCTOMYMBOCTH Aucrtiepcuil. OuncTka BOABI  OT
MOBEPXHOCTHO-aKTHBHBIX M PACTBOPUMBIX TOKCHUYHBIX 3arpsi3HCHHIA.
[IpumeHeHne TIEHHOW cemapaiuu, ajAcopOIMu, WOHHOTO OOMEHa.
MemOpaHHBIE METOBI pa3/ieNICHHsI TUCTIEPCHIA.

TemaTnueckuid miian

ConepxaresibHbINH MOTYJIb 1

TepmMoanHaMuKa M CTPOEHHE MOBEPXHOCTHOTO €JI0sl. AICOPOLIMOHHOE PABHOBECHE.

KosnuecTBo yacoB
OuHas ¢popma 00yueHust 3aounasi popma oOyueHust
B T.U. B T.U.
Ha3Bauus comep:kaTebHBIX 2l 81a |5 el g1 L5
= 2| 2|5 &5 g o 2 T |8 |58
MOJyJIeii H TeM Sl =|aol&alegssel 2 = 8| &858 =
Q = > Elo 8| HC o = > = o s H QO
A 2| =2l el s 8 A & = s | B als 8
() El 29 w8 15 = 2|9 |8
“1E|glggis] | % g g|dEi
ol ® a8 Hl T o ® |3 Fl=z
El B|o = = 5 | O =
Tema 1. Beeoenue 6 6 | 2 4
KOJIOUOHYIO XUMUTO.
Tema 2. Tepmoounamuxa 18 | 6 41 8
NOBEPXHOCHIU.
Tema 3. AHenenus 8 2 21 4
KAnuiiapHoCmu u
CMAYUBAHUSL.
Tema 4. Aocopboyus Ha 17 | 7 2] 8
nosepxuocmu pasoena @as.
Hmozo 49 | 17 8 | 24
no cooepircamenbHOMy
Mmooy 1




ConepxareJibHbIH MOAYJIb 2

O0beMHBbIE CBOMCTBA IMCIEPCHBIX CHCTEM.

KoaunuecTBO 4acoB

OuHas ¢popma 00ydeHHs 3aounasi popma oOyueHust
B T.4. B T.4.
Ha3Banus ) of 2 |4 m 0 o | 4 m
co/iepKaTeJIbHbIX MOIYJIeil ° < | E q:)gg sl o < | g z Eg E s
HTem S| 218 cls¢l5El § |5 2|2 |5¢g RS
EE ElEHEq fE E|E|EHEE
=% 9|2 S E w = X o |2 3|8
& g |z =EZ" g1'g|z2=Eg"°
Bl B |o = = =5 | O =
Tema 5. JluogpobHble 4 2 1 1
oucnepcHvle CUCmeMbl.
Tema 6. Jluoghunvhvie 14 | 3 4 7
oucnepcHvle CUCmeMbl.
Tema 7. Dnexmpuueckue 10 | 4 2 4
C80lCMBA OUCNEPCHBIX
cucmem.
Tema 8. Ycmoiiuusocmo 7 2 2 3
OUCNEPCHBIX CUCEM.
Tema 9. Onmuuyeckue 6 2 4
c80liCMBa OUCNEPCHBIX
cucmem.
Tema 10. MonexynapHo- 5 2 3
KUHemuyeckue ceolicmaed
OUCNEPCHBIX CUCMEM.
Tema 11. CmpykmypHo - 7 2 1 4
Mexanuueckue ceoticmeaa
OUCNEPCHBIX CUCMEM.
Tema 12. Konnouono- 6 2 4
XUMU4eckue 0CHO8bl OXPaHbL
npupoowl.
Hmozo no 59 | 19 10 | 23 | 7
cooeprcamebHoOMy MOOYI0
2
Bcezo uacoe no écem 108 | 36 18 | 47 | 7
MOOYAM

5.  METOAWYECKHME PEKOMEHJIALIMH JUIS IPOBEJAEHUS
JIEKIIMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHSITUI

TeMBI JeKIIMOHHLIX 3aHATHH



10

o Konuuecmeo
i Ha3zeanue memoi 4aCos
1 |BBeneHue B KOJUIOMIHYIO XUMHUIO. 2

2 [TepmomnHaMyka MOBEPXHOCTH. 6
3 |[fIBneHMs KanWUIIPHOCTH U CMAauyUBaHUS. 2
4 |Ancopbuus Ha MOBEPXHOCTH paszena has. 7
5 PlunodoOHbIe AUCTIEPCHBIE CHCTEMBI. 2
6 PluodunbHbIe qUCTIEPCHBIE CUCTEMBI. 3
7 [OnexTpuueckue cBOMCTBA JUCIEPCHBIX CUCTEM. 4
8 [YcToiunBOCTh IUCHIEPCHBIX CUCTEM. 2
9 |OnTrueckue cBOMCTBA IUCTIEPCHBIX CUCTEM. 2
10 [MosieKyJIsIpHO-KUHETHYECKHUE CBOMCTBA IUCIIEPCHBIX CUCTEM. 2
11 |[CTpyKTypHO - MEXaHUYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM. 2
12 [Kom1ouIHO-XUMHYECKHUE OCHOBBI OXPaHbl IPUPO/IBI. 2
BCEI'O 36
TeMbl 12a00paTOPHBIX 3aHATHI
No Konuuecmeo
i Ha3zeanue memoi 4aCos
1 |UccnenoBaHue TeMIepaTypHON 3aBHCUMOCTH MOBEPXHOCTHOTO HATSKEHHS 2
KUJIKOCTH
2 |3MepeHHe NOBEPXHOCTHOTO HATSKEHUS KHUAKOCTEH METOJIOM CUeTa 2
Karesb
3 |[A3oTepMmel IIOBEPXHOCTHOT'O HATSDKEHUS BOJTHBIX pacTBOpOB 2
MOBEPXHOCTHO-aKTUBHBIX BEILIECTB
4 |OmpenenceHue KpaeBOTO Yrjla CMAuWBAaHUS W BIHMSHHUS aJICOPOIIMOHHBIX 2
CJI0€B Ha CMauMBaHUE TBEPAbIX TOBEPXHOCTEMN
5 |AncopOrust yKCyCHOM KHCIIOTH aKTUBUPOBAHHBIM YTIIEM 2
6 |ComoOunu3anusi HEMOJSPHBIX BEIIECTB PaCTBOpaMH KOJUTOMAHBIX [IAB 2
7 |Onpenenenue pasmMepoB YaCTHI] u KOHIIEHTpaLHit 30J1e 1
TypOMAMMETPUIECKIM METOJI0M
8 |MccnemoBaHue Koaryasnuu JU0()OOHBIX 30JI€H, 3aMTa OT KOATYISALINUN 2
9 [MccnenoBanue npouecca HaOyxaHus TBEPABIX MOJIMMEPOB 1
10 [UccrnenoBanue pacTBOpOB aM(POTEPHBIX MOIUAIIEKTPONUTOB. OnpeaencHue 2
M303JIEKTPUYECKON TOUKH MOJIUAIEKTPOIUTOB
BCEI'O 18
6. METOAWYECKHUE PEKOMEHJAILIUUA ITO OPTAHU3ALIUU
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB
Opranusanusi CaMoCTOATEILHON padoThI CTYAEHTOB
No Konuuecmeo
i Ha3zeanue memoi 4aCos
1 |OcHOBHBIE 3Tanbl pa3BUTHS KOJUIOUIHON XUMUU 4
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2 [MeToabl M3MEpEHHs IOBEPXHOCTHOTO HATSKEHMSI IOBEPXHOCTEN 4

3 |Cneuuncduka nposiBieHUs] CBOOOIHOM MOBEPXHOCTHOM SHEPTUU TBEPABIX TEI 4
U €€ OIpeJIeIEHUE
DU3NKO-XMMUYECKHE OCHOBBI (UIOTALIMOHHOTO 00OTaIEHUs Py 4
5 [BnustHue apcopOumoHHBIX ciioeB IIAB Ha nporeccsl B IpUpoe U TEXHUKE. 8

AICOPOLIMOHHBIE ~ METOJbl  ONpPENENICHHs]  yIeJIbHOM  IOBEPXHOCTH
ancopoenToB. Knaccudukanus agcopOeHToB 1o pasmepy nop (younuna)
U KIaccu(uKanusg IOBEPXHOCTHO-aKTHBHBIX BEILECTB IO  (PU3HKO-
XUMHUECKOMY MeXaHu3My neictBus (Pedunaepa)

6 [[IpakThueckoe TIPUMEHEHHWE HWOHHOTO OOMeHa (OYMIECHHE BOJBI, 4
W3BECTKOBAaHWE  TpPyHTa, BHECEHHWE  yAoOpeHWd u  aAp.) H
DIIEKTPOKWHETHUECKUX SBICHUI (DIIEKTPOQOpeE3, DMEKTPOOCMOC)

7 [Ipoueccsl IUCHEPTHUPOBAHUS B NPUPOAE, TEXHHUKE M XUMHUYECKOU 1
texnosioruu. [Ipumenenne r3¢pdexra Pebunnepa

8 |MuauBuayanbHOE 3aJaHHE€ — HCCIEIOBAHME CBOWCTB  pPacTBOPOB 7
MOBEPXHOCTHO-AKTUBHBIX BEIIECTB

9 |Ontuueckue METOJIbI UCCIEIOBAHUS KOJIJIOUIHBIX CUCTEM 3

10 [YcTOMYMBOCTG M KOAryJAlMsA 30JIEM M CYCHEH3UMH B TEXHOJOTMYECKHX 3

npoueccax u npupone. Ouuiienue Boawsl. Kosmounnele aucnepcun
MOJIMMEPOB U UX 3HAYEHHE B HAPOJITHOM XO3SHCTBE

11 |OcMoc B qUCTIEPCHBIX OMOJIOTUYECKUX CHUCTEMax 4

12 |CocoObl  omucaHUsT MEXaHUYECKUX CBOMCTB JIUCIIEPCHBIX CHCTEM. 4
Peonornueckue cBOMCTBA TUCIIEPCHBIX CUCTEM

13 [KommougHO-XMMHUYECKHE CHCTEMBl ISl pEIIeHUs MpoOJieM OXpaHbl 4
OKpYKaIOIel Cpeabl
BCEI'O 54

7. NHANBUYAJIBHBIE 3AJTAHUSA

5 HNuauBuayanbHas pabora
HCCIIE/IOBAHHE CBOUCTB PACTBOPOB IIOBEPXHOCTHO-AKTHBHBIX BEIIIECTB

Ieab: u3y4uTh CBOMCTBA PACTBOPOB KOHKPETHOTO IIOBEPXHOCTHO-AKTUBHOIO BEILECTBA
(ITAB), npMeHUB NOJTYYEHHBIE TEOPETUUECKUE 3HAHUS O THO(UIIBHBIX AUCHEPCHBIX CUCTEMAX.

3amanuda:
1.Haitnure dusuko-xumudeckue xapakrepuctuku [1AB. Ilpennokure BO3MOKHBIE TyTH CHHTE3a
ITAB.
2.0mnpenenute npuHamiaexHocTh I[IAB k ompeneneHHOW rpynmne COTNIACHO CYIIECTBYIOIIUM
KJaccu(UKAIUAM: 10 XUMHYECKOMY CTPOCHHIO, 1O CIIOCOOHOCTH K HOHHU3ALUH, N0 (UIUKO-
XUMHUYECKOMY MEXaHu3My JehcTBus (kmaccudukamms PeOuHaepa), MO CHOCOOHOCTH K
00pa30BaHUIO MUIICIUISIPHBIX PACTBOPOB.
3.IlpennoxuTe KauyeCTBEHHYIO PEAKIMIO ISl OMpEIeNIeHUs] TPYNIbl, K KOTOPOHl MpPHHAIICKUT
nmauabeid ITAB.
4.IlocTpoiiTe M30TEpMy IMOBEPXHOCTHOTO HATSHKEHHUs BOAHOTO pactBopa [IAB (B 0OBIUHBIX U
nosynorapuMuUIecknx KoopauHaTtax). llepenemaiite TMONY4eHHYIO HW30TEPMY B H30TEPMY
ancopomuu [TAB.
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5.Wcnonb3ys M30TEpMBbI MOBEPXHOCTHOTO HATSDKEHUS W afcOpOLMU, pacCUUTaiTe NpeaenbHYyIo
aacopbuuto [TAB (I'y), miomaap MOMEPEeYHOro ceueHUs MONEKyINsl (S,), ee amuny (6), Takke
MOBEPXHOCTHYIO akTUBHOCTH (g) [TAB mo oTHOmIEHu0 K BojeE.

6.Ins1 xomnmouaHoro IIAB mnpeanoXuTe HECKOJBKO METOJIOB OMNpENEICHUsT B PacTBOpE
KPUTUYECKOW KOHIEeHTpauun wmuienooopazopanuss (KKM). IlpuBeautre TepMOauHAMUYECKHE
ACTIEKThI MULIEII000PA30BaHMUS.

7.0uennte crnocodbHocth I[TAB k comoOunm3anuu OpraHUYecKUX BEHIECTB B BOJHBIX PacTBOpax.
Omnpenenure THI COMOOMIM3AIMM OCH30Ia, MPENIOKHUTE CIIOCO0 BKIIOYEHHS CONMIOOMIN3aTa B
mutniesuty [TAB. Uto siBisieTcst mpu 5TOM JBMKYIICHCS CHITON COMFOOMITU3 AN ?
8.Ilpoananu3upyiite, KaK BIHUSET TeMIepaTypa Ha MHIIET000pa30BaHNE B PACTBOPAX KOJUIOUTHBIX
ITAB. Yrto takoe Touka Kpadra? Kak Bmustor anexktponutel Ha KKM uccnenoBannoro ITAB?
Bo3moxHO 11 00pa3oBaHre MUIIEITT B 3TaHOJIBLHOM pacTBope?

9.KakuMM 5>KCIEPUMEHTAIbHBIMM METOJAaMU MOKHO TMOJATBEpAWTH Hanuuue B pactBope I[IAB
chepruecKkux MUIICII U UX MpeBpalieHue B Mureiisl Mak-bena?

10.PaccumnTaiite yncio ruapodunsHo-munodunsHoro 6amanca (I'JIb) [TAB.

8. KOHTPOJIbHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAIIUHA

HazoBuTe npusHaku 00BHEKTOB U3yUEHUS KOJIJIOUTHOM XUMHUH.

UYro Takoe JUCIIEPCHBIE CUCTEMBI U U3 YETO OHU COCTOSIT?

[To xakuM mpHU3HAKaM MOXKHO KJIacCU(ULIUPOBATH JUCTIEPCHBIE CUCTEMBI?

[TpuBenuTe KIaccu(pUKALUIO AUCTIEPCHBIX CUCTEM IO Pa3Mepy YaCTHIl JUCTIEPCHOM (as3bl.

5. KakoBa ucTOpHsI CTaHOBJIEHUSA KOJJIOMJIHOW XMMHUM Kak Hayku? HazoBute Bblmaronmmxcs
YUEHBIX, BHECIIUX OOJBIION BKJIA B PA3BUTHE KOJJIOUTHOW XUMUH.

6. Packpoiite  moHaTHE ~ aMcnepcHOCTH.  KakuMu  mapameTpaMyd  XapaKTepHU3YIOT
pa3apoOIeHHOCTh AUCTIEpCHON (a3bl?

7. Uro Takoe BBICOKOIUCIIEPCHBIE B TPYOOMCTICPCHBIE CUCTEMBI?

8. IlpuBeaurte mpuMeEpHl TPeX-, ABYX- U OTHOMEPHOMN JAUCHIEPCHON (a3bl.

9. Kakue cucreMbl Ha3bIBaIOT MOHOJUCIIEPCHBIMH U MTOJTUIUCIIEPCHBIMU?

10. IIpumenute mpasuio ¢a3 I'mb6Oca 11st TUCTIEPCHBIX CHCTEM.

11. IlpuBenute KiIaccuUKAIMU JUCIIEPCHBIX CHCTEM IO pa3Mepy 4YacTHIl AUCTEPCHOU (asbl,
10 arperaTHOMY COCTOSIHUIO (ha3bl U CPEebl, 10 HATUYHUIO CTPYKTYPHI.

12. TlpuBeaute npuMepsl KOIIOUAHBIX CUCTEM U KOJUIOMIHBIX SBJICHUN B MPUPOIE, HAPOIHOM
XO35I1ICTBE, MPOMBIIIIEHHOCTH.

13. [aiite ompexaeneHue MOBEPXHOCTH. Kakumu mapameTpamMy ONHCBHIBAIOT T'€OMETPHIO
HOBEPXHOCTU?

14. Yto Takoe KpHBU3HA ITOBEPXHOCTU?

15. KakoBbl 0COOEHHOCTH KUJKUX U TBEPABIX TOBEPXHOCTEH?

16. OnumuTe CUIOBOE TIOJIE€ TOBEPXHOCTH. B 4YeM mnpuymHa BO3HUKHOBEHMSI W30BITKA
IIOBEPXHOCTHOM 3Heprumn?

17. [aiite onpeneneHne NOBEPXHOCTHBIM SIBJICHUSIM. B uem nepBonpruyrHa X BO3HUKHOBEHUS?

18. Kakum 00pa3oM ONMUCHIBAIOT TEPMOIMHAMUKY ITOBEPXHOCTH U TIOBEPXHOCTHBIX SIBICHUN?

19. Kakune MexaHU3MbI CHUKEHUSI U30BITOYHON TTOBEPXHOCTHOM YHEPTUH BhI 3HaeTe?

20. PackpoiiTe ocoOeHHBIE CBOMCTBA MOBEPXHOCTH M OOBACHUTE, YTO TAKOE MOBEPXHOCTHOE
HaTsDkeHue. JlaliTe TepMOAMHAMUYECKOE ONpPEAEICHUE TOBEPXHOCTHOMY HATSDKEHHIO H
chopmynupyiiTe ero (U3MUECKHUN CMBICI. B Kakux eIUHHIIAX W3MEpPEHHUs BBIpaXKaeTCs
MMOBEPXHOCTHOE HATSIKEHHUE?

21. IlpuBenuTe ypaBHEHHME IIOJIHOM BHYTPEHHEH J3HEPIMM IIOBEPXHOCTHOro ciod. Yem
pa3InyarTCs MOBEPXHOCTHOE HATSKEHUE U Y/IEJIbHAS IOBEPXHOCTHAS SHEPrus?

22. KakoBa yJenbHas NOBEPXHOCTHAas JHEPrus >kuAkocTed W TBepAblx Ten? Kak 3aBucur
MTOBEPXHOCTHOE HATSKEHUE OT MpUpoIbl BemecTBa? [IpuBeaure npumepsl.

bl e
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23. KakuMu METOJaMu MOKHO OINPEIETUTh MOBEPXHOCTHOE HATIKEHUE KUIAKOCTEU U TBEPJIBIX
Ten? PackpoiiTe CyThb CTalarMOMETPUYECKOTO0 METOJa M METO/AAa MaKCHUMAJbHOI'O [aBJICHUS B
My3bIPbKE.

24. Ha xakue cBoOicTBa Tel BIMSIET OUCHEPCHOCTH? PackpoiiTe BIMAHME IOUCIEPCHOCTH Ha
BHYTPEHHEE JIaBJICHHE.

25. lpusenute ypaBHenue Jlarnaca 1t yacTULl pa3HOM (GOpMBI.

26. PacckaxuTe 0 KaNWUISIPHBIX ABJICHUSAX U UX ABWXKYIIEH CHUJIE.

27. Kak BnusieT qucnepcHocTs Ha Gopmy Tena? Chopmynupyiite npunimn ['n66ca-Kropu.

28. Chopmymupyiite 3akoH Bynbda. Oxapaktepusyite BIMSHHUE JUCIEPCHOCTH HA
peakunoHHyto criocoOHocTh BemiecTs. [IpuBeanre ypaBuenue KensBuna (Tomcona).

29. PackpoiiTe BIUSHHAE TUCIIEPCHOCTH HA TeMIepaTypy (Ha3oBoro nepexoaa.

30. MaiiTe ompeaeneHHe aare3uu M Koreswu. Packpoiire moHsTHE pabOThl aare3suu U paboThI
KOI€3UH YKAKUTE UX €AUHUIBI U3MEPEHUS.

31. IIpusenure popmyny Hrompe.

32. Uto Ttakoe cMauuBaHue? PackpoiliTe MNOHSITHE KpaeBOro yria cMadyuBaHus. B Kakux
npezenax M3MEHSETCS KpaeBOM yroj CMayMBaHUs Ha JTUO(UIBHBIX (TUAPO-, OJICOPMIBHBIX) U
110 OOHBIX (TUIPO-, 0JI€0POOHBIX) MTOBEPXHOCTSIX?

33. Chopmynupyiite 3akon HOnra. IlpuBemute ypaBHeHue FOura-/lrompe u caemaiite ero
aHaJIu3.

34. Kakue ycnoBHs XapakTEpU3YyIOT PaBHOBECHOE MOJI0KEHUE KAIUIM HA TBEPIOU MOBEPXHOCTH?

35. KakoBo BiIMsiHME IPUPOJIbI TOBEPXHOCTH HA €€ CMAaYMBAEMOCTh?

36. KakoBbl OCOOCHHOCTM CMa4MBAaHUSI pPEAIbHBIX TBEPAbIX Ten? YTo Takoe TUCTepe3nuc
CMa4yuBaHusA?

37. Kak HanuuuMe IIEpOXOBAaTOCTH BIMAET HA CcMauyMBaHMe moBepxHocTH? IlpuBenure
ypaBHeHue Benuens — Jlepsiruna.

38. PackpoiiTe moHATHE TEIUIOTHI cMauuBaHHs. UTo Takoe KOA(POGUIMEHT THAPOPHIBHOCTH
MMOBEPXHOCTH?

39. OOwbscHUTE siBICHUE pacTekaHus. KakoBbl yciIoBus pacTekanus?

40. Yro Takoe koddurment ["apkunrca? Chopmynupyiite apdexr Mapanronu.

41. OObBsICHUTE CYTh KalMJUISPHBIX SBJICHUH. UTO SBISETCA NPUYMHOMN UX MPOSBICHUSA?

42. Kak MOXHO paccuuTaTh BBICOTY, Ha KOTOPYIO IOJHUMAETCs (OMyCKaeTcsl) KUAKOCTh B
kanuiuisipe? IlpuBenure ypaBuenue Xopena.

43. Yro Takoe dmoTarus?

44. UYro takoe ancopOuusa? HazoBute BUIBI acopOuuu.

45. KakoBo BiausiHHUE TeMIlepaTypbl Ha aicopOInio?

46. Kakumu KOJMYECTBEHHBIMH BEIMYMHAMHE OIEHUBAIOT a1COPOIHi0?

47. JaiTe TEpMOJINHAMHYECKOE OMMCAHUE aJICOPOITHH.

48. TlpuBenute ancopOrmoHHoe ypaBHeHue I 'nu60ca.

49. OOBsCHHUTE CYTh TOBEPXHOCTHOM aKTUBHOCTH BEIIECTB. UTO TaKOe MOBEPXHOCTHO-aKTHBHOE
BELIECTBO?

50. HazoBure kiiaccuuKaiuio BEIIeCTB 10 OTHOIICHUIO K TOBEPXHOCTHOMY HATSXKEHUIO BOADI.
JlaiiTe XapakTepHCTUKY TUIIaM BELIECTB, COTJIACHO TaHHOU KITaCCU(PHUKAIIH.

51. IlpuBeauTe U30TEPMBI MOBEPXHOCTHOT'O HATSHKEHUS U aJICOPOITUN.

52. Kakum oOpa3zom monekynsl [TAB opueHTHpYIOTCS Ha TOBEPXHOCTHU pasjena ¢a3?

53. IlpuBenute ypaBHenus ['enpu u [lumkoBckoro.

54. Pacckaxure, kak ctpoeHue Moiekyn IIAB BaMser Ha MX NOBEPXHOCTHYIO AaKTHBHOCTb.
Chopmynupyiite mpasuio ko — Tpayoe.

55. Packpoiite knaccudukanuio [TAB.

56. IlpuBenute ypaBHEHHE H30TEPMBI aacopOIuu JIeHrMropa.

57. Kak MOHO onpeienauTh KOHCTaHThI, BXOJAIINE B ypaBHEeHHUE afcopOuuu Jlenrmiopa?

58. Ilpennoxkure crmocod pacyeTa mapaMmeTpoB MosieKyJbl [TAB.
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59. KakoBbI 0COOEHHOCTH U OCHOBHBIE 3aKOHOMEPHOCTH aJICOPOITMU Ta30B M MAapOB Ha TBEPIBIX
Tenax?

60. Jlaiite xapakTepUCTHKY (u3nyeckod W XuMUYecKod amcopbumu. Kak ompenenuts BuI
MPOUCXOJISIICH afgcopouun?

61. Yem 00ycnoBiIeHBI XeMOCOPOIHUs 1 (PU3UIECKas aacopOIist Ha TBEPIOM Telie?

62. JlaiiTe XapaKTepUCTUKY BUAAaM B3aMMOJEHCTBHS NpHu ¢usndeckoil ancopobuuu. [Ipuseaure
ypaBHEeHUE 1 moTeHunana Jlennapaa — J[xoHca.

63. PackpoiiTe Teopro MOHOMOJNEKYISIpHOM afncopOiuu JIenrmiopa.

64. Ilpuenute ypaBHeHHe ancopOuun OperHmmxa.

65. B uem 3akmiouaercss CyThb TEOpUH MOIUMOJEKynsapHoU azacop6uuu Ilonsau? Kakos
HEJIOCTATOK TaHHON Teopuun?

66. Chopmynupyiite Teopuro aacoporuu bOT.

67. IlpuBeaure ocHoBHOE ypaBHeHUE BOT.

68. PackpoiiTe MNOHATHE KanWUIIPHONM KOHJEHCaluu. TepMOAMHAMHUYECKHE MapaMeTpbl
azcopOLMy Ha OJJHOPOTHOM MOBEPXHOCTH.

69. Kakum 00pa3oM MOKHO OnHUcaTh KWHETHUKY aJICOPOLIMU Ha TBEPAOH MOBEPXHOCTHU?

70. OOBsiICHUTE IOHATHS AKTUBUPOBAHHOW W HEAKTHBHUPOBAHHOM aJICOPOIIHH.

71. KakoBbl 0COOEHHOCTH MOJIEKYJISIPHOU aCOPOIIMH U3 PACTBOPOB?

72. Kakue hakTopbl 1 KaKUM 00pa30M BIHSIOT Ha aJCOPOITHIO U3 PACTBOPOB?

73. OxapakTepus3yiuTe HOHHYIO aJICOPOITHIO.

74. KaxoBwI mpaBuiia afcopoIuyu HOHOB?

75. OOBsICHUTE SIBJICHWE MOHHOTO 0OMeHa. UTO Takoe HOHHUTHI?

76. IlpuBeaute ypaBHeHHE HOHHOTO 0OMeHa (Hukombckoro).

77. Kakue CymecTBYIOT CIIocoObI MoydeHHst TM0()OOHBIX TUCTIEPCHBIX CUCTEM?

78. HazoBurte MeToAbl TUCHEPTUPOBAHUS.

79. Packpoiite cyTh 3pdeKrra ancopOIMOHHOTO MOHMKEHHS TpouyHoCcTH Pedunmepa.

80. KakoBbl 0COOEHHOCTH M 3aKOHOMEPHOCTH KOHIEHCAIIMOHHOTO oOpa3oBaHUs JTHOGOOHBIX
JUCIIEPCHBIX cucTeM?

81. Uemy paBna sneprus [ mb0ca 3apoapiieoopazoBanusi?

82. Oxapakrepu3yiTe PU3MUECKYI0 U XUMUYECKYIO KOHCHCALHUIO.

83. Kakue MeToIbl OYMCTKU KOJUIOUIHBIX CUCTEM BEI 3HaeTe”?

84. JlaiiTe OLEHKY YCTOHYMBOCTH JHO(OOHBIX AMCIEPCHBIX cucTeM. HaszoBure BuHIBI
YCTOMYMBOCTH TaKUX CHCTEM.

85. Uro Takoe koarymsanus? ONHUIIUTE TEOPUIO YCTOWYMBOCTH JHUOQPOOHBIX AMCIEPCHBIX
cuctem JJJIDO.

86. laiite onpeneneHne nopory KoaryJssuy.

87. Cdhopmynupyiite npaBuio [ynbre — [Napau.

88. KakoBbl 0COOEHHOCTH JHOQWIBHBIX KOJUIOMIHBIX CHCTEM U TEpPMOAMHAMHKA HX
obpazoBaHus?

89. Kakue 00beKTbI OTHOCATCA K THOPMIBHBIM JUCIIEPCHBIM CHCTEMaM?

90. OOBsicHUTE SBIICHHE MUIICIITIOO0pa3oBanus B pactBopax [TAB.

91. [aiite noHsATHE KPUTHUYECKON KOHLIEHTpAILMK MuULesuiooopasoBanus [TAB.

92. Kakumu metoaamMu MOxHO onpeaenants KKM?

93. OnumuTe KOHCTaHTY PAaBHOBECHSI MULEIIIO00pa30BaHUsl.

94. OcymiecTBUTE TEPMOJAMHAMUYECKOE OINHUCAHWE MHUIlEUIo00pasoBanus. Yrto sBiseTcs
JBUXKYIIEH CUIION MUIIEIIIO00pa30BaHUs?

95. OO6bsicauTe oHsATHE TOukH Kpadra.

96. KaxoBo ctpoenue muneimi [TAB?

97. Kakxum o6pa3om ctpoenue mosiekyn [TAB Binuser Ha 3HaUeHHE KPUTHIECKON KOHIICHTPAIIUU
MUIIEII000pa30BaHUs?

98. Packpoiite BiausiHue 351eKTpouToB HAa KKM.
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99. OOBsicHUTE SBJICHHE COMIOOMIM3AlMA B KOJUIOMAHBIX pactBopax [IAB. UYrto Takoe
comobunmuzar?

100.0mumIuTe TEPMOJUHAMUKY COTFOOMITH3AITNH.

101.Ha3oBuTe OCHOBHBIE CIIOCOOBI BKITFOUEHUS MOJIEKYI COMFoOmn3ara B Mutiesisl [TAB.

102.Packpoiite BiusHHE cTpoeHus wmoiekyn I[IAB wu mnpupoasl comoOwim3aTta Ha
COJIIOOMITH3AIIHIO.

103.PacckaxuTe, e MPUMEHSIETCS COMOOMIA3AITHSI.

104.B xakux ciydasx AMCIEPCHBIM CUCTEMAaM MPUCYIIH dJIEKTPOKMHETUYECKUE CBOWCTBA?

105.B yem 3akimrovaercsi CyTh SJEKTPOKMHETHYECKHUX SIBIICHUM, HAOIIOJAEMbIX B JTUCIIEPCHBIX
cucremax?

106.JlaiiTe  XapakTEPUCTUKY dJIeKTpodopesy, OSIEKTPOOCMOCY, TOTEHIMANy TEUYCHUs |
MOTEHIIUATY CEAUMEHTALIUH.

107.KakoBbI IPUYHHBI 1 MEXaHU3MBI 00pa30BaHUS JBOWHOTO AJIEKTPUIECKOTO CIIOSI HAa TPAHUIIS
paznena az?

108.IIpuBeauTe TEPMOJUHAMUYECKUE COOTHOIICHUS MEXIY JJIEKTPHUYECKUM MOTEHIHAIOM H
MOBEPXHOCTHBIM HaTSKEHUEM. 3alHIINTE MIEPBOE U BTOPOE ypaBHEeHUs JIunmnmana.

109.ITpuBenuTe ypaBHEHHE JICKTPOKAMMIIIPHON KPUBOU U €€ rpadudecKoe MpeICTaBIICHUE.

110.0Ouenute BIMsAHNE TOBEPXHOCTHO-AaKTUBHBIX BEIIECTB HAa 3JIEKTPOKANMUIIPHYIO KPUBYIO.

111.KakoBo ctpoenue JIDC cornacHo npeacraBieHusam I enbmrosbia?

112.0xapakTepu3yiTe 3JIeKTPUYECKHI MOTEHIIMA TOBEPXHOCTH YaCTHIIBI AUCTIEPCHOMN (a3bl U
IUIOTHOCTH MTOBEPXHOCTHOTO 3apsija.

113.HazoBute Henoctatku Mmoaenu JIDC I'enbmronbia.

114.0OnumuTte cTpoeHue ABOMHOT 3yekTpuueckoro ciosi no I'ym — Yenmeny. KakoBa poiib
TEIUIOBOTO IBM)KEHUS IPOTUBOMOHOB B MX pactpeaeneHuu B JJOC?

115.ChopmynupyiiTe 3aK0H pacrpeaesieHnss HOHOB bobiiMana.

116.Kax mnpeacraBistoT 1miockocTs paspbiBa JIDC B 3ieKTpOKMHETHUECKUX sBIEHUAX? Urto
TAKOE€ EKTPOKMHETUYECKU I MTOTECHIINAT?

117.IlpuBequTe COOTHOIICHHE MEXAY JJICKTPOKUHETUYECKUM IMOTEHIMAJIOM W HaYaJlbHBIM
INEKTPUYECKUM MOTEHIIUAIOM TOBEPXHOCTH.

118.Ha3zoBure HegocTaTku Teopuu ['yu.

119.Ha3zoBute ocHOBHBIE moJio)keHHsT Teopun crpoenuss JOC Ilrepna. Yto Takoe
aacopOumonHas u quddysnas gactu JIIC? ['ne HaxoauTCs MTEPHOBCKUN TOTEHITUAT?

120. OnumuTe cTpoeHne Muteu1 1nohoOHBIX 3051ei. [IpuBenuTe KOHKPETHBIC TPUMEPHI.

121.KakoBo BIUsHHE Pa3IMYHbIX (PAaKTOPOB HAa BETUUMHY AJIEKTPOKUHETHYECKOrO OTeHIHaa?

122.Yto0 Takoe nepe3apsaka MOBEPXHOCTH?

123.KakoBo npeaHa3sHa4€HUuE TEOPUU IJIEKTPOKUHETUYECKUX SABJICHUN?

124.ITpuBenute  ypaBHeHus [ 'enmpmronbiia — CMOTYXOBCKOTO — uist  djekTpodopesa U
3JEKTPOOCMOca.

125.T'ae 31€KTPOKMHETUYECKHUE SIBICHUS IPUMEHSIOTCS Ha PaKTUKE?

126.KakoBbl 0COOCHHOCTH ONTHYECKUX CBOMCTB JUCTIEPCHBIX CUCTEM?

127.Yt0 Takoe paccesiuue csera? IIpuBenure ypaBHeHue Panes.

128.Kak MHTEHCHUBHOCTh PACCEIHHOTO CBETa 3aBUCUT OT KOHLEHTPAIMU, Pa3MEpPOB YACTHII,
JUTMHBI BOJTHBI, TIOKA3aTeJs MPEJIOMIICHUS TUCTIEPCHOM (Da3bl U AUCTIEPCUOHHOMN cpebl?

129.B kakux yCcIOBUSX HapylIaeTCs PAJICEBCKOE paccestHue cpera?

130.Pacckakxure O MOTJIOIIEHUH CBETa KOJUIOMIHBIMU pacTBopamMu. UeM 00yCIOBJIEHA OKpacka
3051€1?

131.Ha3oBuTe onTHYECKHE METOABI NCCIEIOBAHMSI IUCTIEPCHBIX CUCTEM. KpaTKo U3I0KUTE CYTh
3TUX METOJIOB.

132.Kakue cBoiicTBa JUCHIEPCHBIX CUCTEM Ha3bIBAIOT MOJIEKYJISIPHO-KUHETUYECKUMHU?

133.KakoBa nmpupoaa MOJIEKYJISIPHO-KUHETUYECKUX SBICHUN?

134.KakuMu napameTpaMu XapaKT€pU3yIOT TO WM HHOE MOJIEKYJIIPHO-KMHETUYECKOE CBOWCTBO
JIUCTIEPCHOMN CUCTEMBI?
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135.Yto Takoe OpoyHOBCKOe mIBWKeHHWE dYacTuil! UYem ompenensieTcss cpeaHee CMeENeHUue
qacTUIl?

136.00bscHuTe siBnenue qudy3un B AUCTIEPCHBIX cucTeMaX. Yem oHa 00ycioBieHa?

137.Yto Takoe kodpduuueHT udQy3un U Kak OH CBA3aH C pa3MepaMu YacTULl AUCIEPCHOU
dbazpr?

138.00mscHuTE siBneHue ocMoca. Kakue 3HaueHHs MOKET MPUHUMATh OCMOTHYECKOE JTaBIICHUE
B JIUCTIEPCHBIX CHCTEMaXx?

139.Kak 0ocMOTHYECKOE AaBJIEHUE 3aBUCUT OT pa3MEpPOB YacTULl U MOJIEKYJ PacTBOPEHHOTO
BenlecTna’?

140./lafiTe ompenencHue MOHATUIO ceAMMEHTanuu. Kakue cuctemMbl 00IaMar0T KUHETHYECKON
YCTONYUBOCTHIO?

9. OBPA3BEIl MOAYJIBHOI'O KOHTPOJIA

rOY BIIO «JIOHEIIKU HAIIMOHAJIbHBIII YHUBEPCUTET»
DaKyJbTeT XUMUYECKUI

Hanpasnenue noocomosxu:  04.03.01 Xumus

Ipoghuns: —

Ilpoepamma nodzcomosku. oaxanaepuam

Cemecmp 6

Yuebnas oucyuniuna Xumus KonnouoHvlx u HAaHOCUCMEM

MOAYJIbBHAA KOHTPOJIBHAA PABOTA
BAPUAHT Nel

1. IIpuBenuTe KnaccUPUKAIMU JUCIIEPCHBIX CHCTEM II0 pa3Mepy YacTHIl JUCIEPCHOH (asbl, 1o
arperaTHOMy COCTOSIHUIO (ha3bl ¥ Cpefbl, 10 HAIUYHUIO CTPYKTYPHI.
2. Packpoiite 0COOCHHBIE CBOMCTBA IOBEPXHOCTH U OOBSACHUTE, YTO TaKOE€ IOBEPXHOCTHOE
HaTsbkeHue. JlaliTe TepMOAMHAMUYECKOE ONpPEAEICHUE IOBEPXHOCTHOMY HATSDKEHHIO H
chopMynupyiTe ero PU3NIECKUN CMBICI.
3. Chopmynupyiite 3akoH Bynbda. OxapakrepusyiiTe BIUSHUE AUCIEPCHOCTH HA PEAKIIMOHHYIO
cnocoOHOCTh BemecTB. [IpuBenure ypaBaenue Kenpsuna (TomcoHa).
4. 3amava. Paguyc xamim pTyTd paBeH 1107 m, MMOBEPXHOCTHOE HATSHKEHUE PTYTH COCTABIISIET
0,475 Jx/m>. Paccunraiite JOMOTHATEIBHOE BHYTPECHHEE JaBICHHUE B KAIUIE PTYTH.

YTBepxkIeHO Ha 3acefaHuu Kadenpbl pU3nUecKod XUMHUH, TPOTOKOJ No OT «__ »

20 1.

3aBenyromuii kadeapoit B.M. Muxanpuyk
[IpenonaBarens P.A. JIbira

Kpurepun oneHuBaHMs MOLY/JIbHOI0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo dannoe
1 2
2 2
3 2
4 2
Bcezo 8
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10. OBPA3EL 9K3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocevl K IK3aMeHy

1. Tlpeamer xommowmmHoi xumuu. [Ipu3HaKu OOBEKTOB KOJUIOMIHOW XWMHH. JlHCTIepCHBIE

cuctembl. Kimaccuduxanus 1ucrnepcHbIX CUCTEM M0 pa3Mepy YacTHI] IUCIIEPCHOM (a3bl.

2. Ilpenmer KoIOMAHOM XUMHMH. VcTopus CTaHOBIIEHHS KOJUIOMIAHOW XUMHHM KaK HayKH.
Brigaromuecs yueHsie, BHECIINE OOJIBIION BKIIA B PA3BUTHE KOJJIOMIHONW XUMUH.

3. Ilonsatue nucnepcHocTu. [lapameTrpbl, XapakTepuU3yIOIIHE pPa3IpOOJIEHHOCTh IUCIEPCHOMN
da3bl. [IpaBuio da3 ['mbOca a1 TUCTIEPCHBIX CUCTEM.

4. Knaccu(ukanuyu JOUCHEPCHBIX CUCTEM IO pa3Mepy 4YacTUIl JAUCIEpCHOW (aspl, IO
arperaTHOMy COCTOSIHUIO (Da3bl U Cpefibl, IO CTPYKTYpE.

5. IlpuMepsl KOJUIOMIHBIX CUCTEM U KOJUIOMIHBIX SIBJICHUN B NPUPOJE, HAPOJAHOM XO3SHCTBE,
IIPOMBILIUIEHHOCTH.

6. IloBepxHOCTh, €€ T€OMETPUUYECKOE OIMCaHNE, KPUBU3HA MOBEPXHOCTU. OCOOEHHOCTH KUIKHX
Y TBEPJIBIX OBEpXHOCTEH. CHIIOBOE MOJI€ MOBEPXHOCTH.

7. IloBepxXHOCTHBIE SIBJICHUS, WX TepMoauHaMudeckoe omucanue. OcoOeHHbIE CBOMCTBa
MOBEPXHOCTH, MIOBEPXHOCTHOE HATSDKEHHE (TEpPMOJAMHAMUYECKOE OMpesesieHne, Gu3ndecKuit
CMBICI). YpaBHEHHE MTOJIHOM (BHYTPEHHEN ) SHEPTUH TOBEPXHOCTHOTO CIIOS.

8. YienbHasi TOBEPXHOCTHAs DJHEPrUS KUAKOCTEM W TBEPABIX Tel. 3aBUCUMOCTH
MOBEPXHOCTHOT'O HATSKEHUS OT MPUPOBI BEIIECTBA (C IPUMEPAMH).

9. Metoasl ompeAeneHus IOBEPXHOCTHOIO HATSDKEHHUS JKUIKOCTEM M TBepAblx Tei. CyTh
CTaJarMOMETPUYECKOTO METOa U METOJ]a MAKCUMAJILHOTO JIaBJICHUSI B MTy3bIPHKE.

10. PacTBOpBI MOJUMEPOB KaK OOBEKTHI U3YYCHHS KOJUTOUIHON XuMuel. X oTIIMuus u cX0xXue
CBOWCTBA C KOJJIOUIAHBIMH pacTBopaMu. HabyxaHnue moiauMepos.

11. BelpakeHre Il TOJHOW yAETbHOW TIOBEPXHOCTHOW »dHeprud, ypaBHeHHe [ubOca-
I'ensmroneua. TemnepaTypHble 3aBUCUMOCTH  IIOBEPXHOCTHOIO HATSKEHUS, YAEIBHOU
MOBEPXHOCTHOM SHEPruM U TEIUIOTHl OOpa30BaHMS EIUHMIIBI MOBEPXHOCTH. MeXaHH3MBbI
CaMOIIPOU3BOJIBHOTO YMEHBIIEHUS TOBEPXHOCTHON YHEPTHUH.

12. BnusH#ME TUCTIEPCHOCTH HA CBOMCTBA TeJl (IIEPEYHCIIUTh CBOMCTBA). BiMsiHue nucnepcHOCTH
Ha BHyTpEHHee JaBiieHue. Y paBHeHue Jlamnaca uist yacTul] pa3Hoi (YOpMBIL.

13. Bnusaue nucniepcHocTd Ha popmy Tena. [Ipunnun ['u66ca-Kiopu. 3akon Bynbda. Biusaue
JTUCTICPCHOCTH Ha PEAKIIMOHHYIO CIIOCOOHOCTH BemlecTB. Y paBHeHue KenbpBuHa (ToMcoHa).
14. BnusHue MTUCTIEPCHOCTH HA BHYTpeHHee AaBieHue (ypaBHeHue Jlaruiaca i yacTull pasHon

¢dopmbl) 1 Temrieparypy (azoBoro nepexosa.

15. Anresus u xoresus. PabGora anaresum u pabora koresmu. @opmyna ronpe. CmaunBaHue.
Kpaesoii yron cmaunBanus.

16. CmauuBanue. KpaeBoit yron cmauumBanusa. 3akoH FOnra. Ypasnenue IOwnra-/lrompe, ero
aHanu3. BriusHue npupoibl HOBEPXHOCTH HAa €€ CMauuBaeMOCTb.

17. CmauuBaHue peanbHbIX TBEpPABIX Tel. ['McTepe3suc cMauuBaHug. TemioTa CMadyuBaHUS.
Koaddunment ruapoduinbHOCTH TOBEPXHOCTH.

18. Pacrekanme. VYcimoBus pacrekanus. Oddexr Mapanronn. KanwmuispHbeie —sBICHUS.
VpaBuenue XKopena. dnoranus.

19. Ancopbrmss u ee Buabl. BiusHue Temmeparypbl Ha ancopOruio. KomnuecTBeHHBIS
BEJIMYUHBI aJICOPOIIHH.

20. Tepmomuuamuka azacopomuu. AncopOumonHoe ypaBHeHue ['ubO0ca. IloBepxHocTHas
aKTUBHOCTH BemiecTB. [IAB.

21. M3oTepMbl MOBEPXHOCTHOTO HATSHKCHUS U aJCOPOIIHH.

22. Opuenrtanust monekyn IIAB nHa mnoBepxHoctn pazzmena ¢(as. YpaBHenus [enpu u
[[InmkoBckoro. Bausinue ctpoenust Mmonekysa [TAB Ha UX MOBEpXHOCTHYIO aKTUBHOCTb.

23. Knaccudukauuu ITAB. I'mapodunsHo-munopuiasHbIi OanaHc.

24. buopasnaraemocth ITAB. Ancop6uus ITAB. VpaBuenue ['enpu. YpaBHeHUE H30TEPMBI
aacopOuuu JIenrmiopa.
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25. OmpezneneHne BEIWYWH B ypaBHEHUHW ajacopommu JleHrmiopa ©u pacueT mapameTpoB
monekyisl [IAB. Cs3p ypaBaenuit ' uo6ca, Jlenrmiopa u Llumkosckoro.

26. CocrosiHusi moBEepXHOCTHBIX TuieHOK [IAB. JIByxmepHoe naBienue. IIpaktuueckoe
IPUMEHEHNE IUIEHOK HepacTBOpUMbIX [TAB.

27. AncopOrus ra3oB W TApOB HAa TBEPIBIX TelaX, €€ OCHOBHBIE 3aKOHOMEPHOCTH U
ocobeHHocTH. PU3NUecKas U XUMHUYECKas afcopOLusl.

28. YUem oOycnoBieHbl xeMocopOuus u (usuyeckas amcopOumsi Ha TBepaoM Tene? Teopus
MOHOMOJIEKYJISIpHOH afcopbuuu Jlenrmiopa. YpaBHenue ajacopOun Opeitnanmxa.

29. Teopus nonumonekyasipHoit amcopouuu Ilomstaun. CoBpemenHas Teopusi aacopomuu bOT.
OcHoBHoe ypaBaenue bOT.

30. KamunnsipHast KoHAeHCAIMs. TepMOInHaMUUECKHE mapaMeTphl aicopOuu Ha OJHOPOTHON
MOBEPXHOCTH.

31. Kunetnka agcopOiuu. AKTUBUPOBaHHAs M HEAaKTUBUPOBaHHAsS aacopOIus. MomekyspHas
ajicopO1Ms U3 pacTBOPOB. BiusiHMe pa3nu4HbIX (GaKTOPOB Ha aJCOPOIMIO U3 PACTBOPOB.

32. Nonnas ancopOumsi: u3bmparenvHas U oOMeHHas. [IpaBwiia agcopOiuu moHOB. MOHHBIN
0o0OMeH, HOHUTHI. Y paBHEHHE HOHHOTO oOMeHa (Hukombsckoro).

33. IMonydyenne nMOPOOHBIX AUCHEPCHBIX cHUCTeM. Mertoasl aucneprupoBaHus. IddexT
a/1cCOpOLIMOHHOTO MOHIKEHHSI TPOYHOCTU Pebunmepa.

34. KonpgeHcanmonHoe oOpa3zoBaHue JTUO(GOOHBIX ITUCIEPCHBIX CHUCTeM. OHeprus [ mub0ca
3apojsiiieoOpa3oBanus. duznueckas M XUMHYECKass KOHICHcalus. MeToJbsl OYUCTKH
KOJUTOMJIHBIX CUCTEM.

35. JIuopwibHbIe KOJJIOMAHBIE CHUCTEMBI. TepmMonuHamuka WX oOpazoBaHus. JlmoduiabHbIE
nuctiepcHbie cuctembl [TAB. Munemnoo6pazoBanne. KKM.

36. KKM. Metoasr ompenenenuss KKM. Koncranrta paBHOBecHs MHIEIO00pa30BaHUS.
TepmoannaMmuka Muieuioo0pa3zoBanus. [IBUKyIINE CUITbI MULIETIIO00PAa30BaHHUS.

37. Touka Kpadra. Crpoenue muniemn. Bausiaue crpoenus monekyn [TAB na KKM. Brusinue
anekTpoautoB Ha KKM.

38. ComoOmnuzanusi B KOUIOMIHBIX pacTtBopax I[IAB. TepmoanmHamuka CoOTIOOMIH3AIMM.
CrniocoObl BKJIIOUEHHS MOJIEKYN COJIIOOMJIM3aTa B MHULEIUIbI. BiusiHue CTpoeHHs] MOJEKYI
ITAB u npupos! conmobunuzaTta Ha comoOunm3anuio. [lpumenenne conmoOunu3anuu.

39. VYcroituuBocTh W paszpyiieHue JHOPOOHBIX aucrepcHBIX cucteM. CeauMeHTAIllMOHHAs W
arperaTuBHasi yCTOMYUBOCTD.

40. Teopwus ycroiuuBocT roPoOHbIX nucnepcHbix cucteM JJIDO. Koarymsmms, Gpraoxkyasius
u nentuzanus. Koarymsmus B npupojie. 3aura oT KOaryisiuu.

41. DIEeKTPOKMHETUYECKNE CBOWCTBA M SIBJICHUS B JUCHEPCHBIX CHUCTEMax: 3JeKTpodopes,
AJIEKTPOOCMOC, TOTEHIIMAJ TEUEHUS], TIOTEHIMAJ CEUMEHTALIH.

42. IlpyuuuHBl 1 MEXaHU3MBI 00pa30BaHUs JBOMHOTO 3JekTprueckoro cios (JI9C) Ha rpanuie
pasnena ¢a3. TepMoaAHHAMUYECKHE COOTHOLICHHUS MEXIY 3JCKTPUUYECKUM MOTEHIMAJIOM U
MOBEPXHOCTHBIM HaTshkeHHeM. [lepBoe 1 BTopoe ypaBHeHUs JIunnmana.

43. VYpaBHEHHE NIEKTPOKANWUIIPHON KpUBOW. BinsiHuE NOBEpPXHOCTHO-aKTUBHBIX BEILECTB HA
anekTpokanmuusipayto kpuByio. Crtpoenue JIDC mo TDempmromeiy. Ilotenmman (@¢) u
IJIOTHOCTh TOBEPXHOCTHOTO 3apsiaa (q°). BO3MOXKHOCT MpakTHYECKOW peain3ainy TEOPUH,
€€ HEeJIOCTAaTKH.

44. Crpoenne JIOC mno I'yn-Uenmeny. Posib TemioBoro IBUKEHHS INPOTHBOMOHOB B HX
pacnpenenennu B [I9C. 3akon pacnpenenenus noHoB bonbimana. [1nockocts paspeiBa J[2C
B OJICKTPOKMHETHUYECKUX SIBJICHUSX, MOHATHE OO0 3JIEKTPOKMHETHYECKOM MoTeHuuane (&).
CootHomieane Mexay & u @p. TommmHa ABOWHOTO 3JIeKTpHueckoro ciosi. Hemocratkum
teopu ['ym.

45. Teopwus crpoenus [I2C lrepua. Aacoponmonnas u nuddysnas yacts J1IC. lITepHOBCKMIA
NOTEHIMAJ. YdYeT crenupuuecko aacopOuuu NpoTUBOMOHOB. CTpoeHHE MUIIEIUI
110G OOHBIX 30JICH.
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46. BausiHue paznuuHbIX (AKTOPOB HA BEJIWYUHY DJIEKTPOKMHETHYECKOrO MOTEHLHUaja.
[Tepe3apsika MOBEpXHOCTH.

47. Teopusi 3IEKTPOKMHETHUUECKUX SBICHUU. YpaBHeHUs ['enbMromnbpia-CMOITyXOBCKOTO ISt
anektpodopeza u 3nmekrpoocmoca. [loHSATHE O MOBEPXHOCTHOM MPOBOAMMOCTH. SIBIECHUS
penakcaluu U 3IeKTPOo(YOpPEeTUYECKOro TOPMOKEHUS Mpu anekrpodopese. [lpaktuueckoe
MMPUMCHCHHUC SJICKTPOKHMHCTUYCCKUX SIBJICHUH.

48. OcoOEHHOCTH ONTUYECKHX CBOWCTB NHUCIEPCHBIX cHucTeM. PaccessHue cBera. YpaBHEHUHE
Panes.

49. TlormomeHrue cBeTa KOJUIOMAHBIMU pacTBopaMu. Okxpacka 3o0ieil. ONTHYECKUE METOJbI
HCCIICJ0BaHUS JUCIICPCHBIX CUCTCM.

50. MonekynsapHO-KUHETUYECKUE CBOWCTBA JUCIEPCHBIX cucTteM. QOOBsICHUTE SBICHUE
TuQy3un B IUCHEPCHBIX CUCTEMAX.

roY BIO «IOHEIIKUI HAIITMOHAJIbHBIIA YHUBEPCUTET»
PaKynbTET XUMUYECKUN

Hanpasnenue noocomosxu:  04.03.01 Xumus

Ipoghunys: —

IIpoepamma nodecomosxu: bakanaspuam

Cemecmp 6

Yuebnas oucyuniuna Xumusn KONNOUOHBIX U HAHOCUCHEM

BUJIET Nel

1. [Ipenmet xosmougHOW xuMuH. [Ipu3Haku OOBEKTOB KOJUIOMAHON XWUMUHU. JUcmiepcHbBIE
cuctembl. Kimaccuduxanus 1ucrnepcHbIX CUCTEM M0 pa3Mepy YacTHI] IUCIIEPCHOM (a3bl.

2. TepmonnHamuka anacopoumu. AjpcopOrmonHoe ypaBHenue [uO6ca. IloBepxHOocTHas
aKTUBHOCTE BemiecTB. [TAB.

3. KonnencanmonHnoe o0Opa3zoBaHue JHMO(OOHBIX IUCHEPCHBIX cHcTeM. OJHeprust ['mb6ca
3apojpieoOpa3zoBanusi. Ousnyeckas 1 XUMUUECKasi KOHAEHcalus. MeTo/Ibl OYMCTKU KOJIOMIHBIX
CUCTEM.

YTBepxeHo Ha 3aceqaHuu Kadeapsl (GU3nIecKoi XUMHUH, TPOTOKOJT Ne

0T « » 20 1.
3aBenyromuii kadeapoit B.M. Muxanpuyk
DK3aMeHaTop P.A. JIbira
Kpumepuu oyenueanus sxzamena
Homep 3a0anusn Konauuecmeo oannos
1 Bompoc Ousera 10
2 Bompoc ousera 10
3 Bompoc Ousera 10
4 (3agada) 10
5 (MOTOTHUTEIbHBIC 10
BOIIPOCHI)
Bcero 50 6an10B

11. OBPA3EILl TECTOBOI'O 3AJAHUA
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Tema «AncopOius Ha TOBEPXHOCTH paszena (a3
Bapuant Nel
Omeemvl npedcmagumo 6 ude KoMouHayuu yugp u 6yke:
1. 3HayeHHUs BEIMYWH MOBEPXHOCTHON akTUBHOCTH (g) u aacopOiuu (I') mis BOAHBIX PacTBOPOB
BELIECTB:

sewjecmea sHauenua gu I’

1. MOBEpPXHOCTHO-UHAKTUBHBIE A.g>0 TI<0

2. noBepXHOCTHO-UHAU(DDEepeHTHBIE b. g<0 TI>0

3. MOBEPXHOCTHO-AKTUBHBIE B.g=0 TI=0

2. Ilo oTHOLIEHUIO K BOE IPUHAIIEKHOCTD BEILIECTBA K ONPEACIICHHON Ipymie
seuecmao epynna

1. cynbdaTtHas kucimora A. TOBEpXHOCTHO-UHAM(PEepeHTHBIE
2. caxaposa b. moBepXHOCTHO-MHAKTUBHbIE
3. moBapeHHas cOJb B. noBEpXHOCTHO-aKTUBHBIE

4. nmaypar HaTpus
Buvibepume npasunvhbie omeemol:
3. Mon, KOTOPHIii JTydIiie afcopoOupyeTcs MOISIPHONU TBEPOH MOBEPXHOCTHIO
1. Li’ 2. K 3. Cs’
4. Na' 5. Fr' 6. Rb'

4. VYTBepxaeHHE, 4YTO MOBEPXHOCTHas akTUBHOCTh I[IAB ymenpmaerca B 3-3,5 paza c
YBEJIMYEHUEM JUTUHBI YIIIEBOJOPOIHOTO paaukai Ha -CH,-rpynmy

1. He BepHOE

2. BepHOE
5. CamMomnpou3BOIbHOE YMEHbBILIEHHE MMOBEPXHOCTHOM 3Hepruu (ods) mpu ¢usuueckoil axcopounu
MIPOUCXOIUT BCIIEJCTBHUE

1. yMeHbIIEHHS SHTPOIUU

2. yMEHbUICHHS MOBEPXHOCTHOI'O HATSKEHUS

3. yMEHBIICHHUS TUIOMIAAN TOBEPXHOCTH a/IcOpOEHTa
6. YacTp MOJEKy/IBl MOBEPXHOCTHO-akTHUBHOTO BemiecTBa (I[TAB), xoTopas siBisieTcs HOcHUTENIEeM
MTOBEPXHOCTHOW aKTUBHOCTH

1. monspHas QyHKIHMOHANIbHAS TPYIIa

2. BCS MOJEKyJa

3. yIJIeBOAOPOAHBIN paauKall
7. CornmacHo cymecTByouM kiaccupukanusim IIAB mo oTHOImIEHHMIO K BOJHBIM pacTBOpaM
JoJlenuiIcynb(at HaTpHsl OTHOCUTCSA K

1. HM3KOMOJIEKYJISIpHBIM, aHHOHAKTUBHBIM [IAB

2. BBICOKOMOJIEKYJISIpHBIM, HeMOHOTeHHbIM [IAB

3. BBICOKOMOJEKYJSPHBIM, aHUOHAKTUBHBIM [TAB

4. BBICOKOMOJIEKYJISIPHBIM, KAaTHOHAKTUBHBIM [IAB

5. HU3KOMOJEKYJSIpHBIM, aMmpoTepHbiM [TAB
8. dyHIaMeHTaIbHOE aJcOpOIMOHHOE ypaBHeHUE [ 1O0ca ycTaHABIMBAET COOTHOIIICHUE MEKTY

l. TOBEpPXHOCTHBIM HATSKEHUEM U XUMUYECKUM MMOTEHIIUATIOM

2. KOHIECHTpAIMEN U TeMIEpaTypour

3. NOBEPXHOCTHBIM HATSHKEHHEM U TEMIIEpaTypou

4. XMUMHYECKHM MOTEHIHAJIOM U KOHIEHTpAIEH
9. Ancop6uus ra3oB U mapa TBEpbIMU TeJIaMH MOJIOKEHA B OCHOBY IPOIIECCOB

1. romoreHHoOro Karamusa

2. pexynepauuu

3. dmotaruu

4. OYHCTKH U BBICYILIMBAHUS Ta30B
Omeemvl npedcmagumo 6 ude KomMouHayuu yughp u 6yke:
10. 3aBrCHMOCTB aIcOPOIIMU OT TAPAMETPOB CUCTEMBI
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1. A=1f(T), P=const A. m3ocrepa
2. C=1(T), A =const b. uzob6apa
3. A=1(c), T=const B. u3onukHa
4. A=1(T), C=const I'. uzorepma

11. I3MeHeHue BETMYHHBI aJICOPOITMHN C YBEIIMUCHUEM TEMIIePaTypPhl
1. xumuueckas agcopouus A. yBenuumBaercs
2. (usnueckas aacopOIus b. ymenbmmaercs
Hononnums ymeepoicoenus, nucag 00HO Cl080 8 COOMEEMCMBYIOUieM naoexice:
12. BemecTBo, KOTOpOE KOHIIEHTPUPYETCS Ha TpaHUIlEe pa3aena (a3, Ha3pIBaeTcs .

13. TIpotecc KOHIIEHTPUPOBAHHUS BEIIIECTBA B 00BEME HA3BIBACTCS .

14. IToBepXHOCTHasi aKTUBHOCTh — CHJIa, KOTOpAsi YAECPKUBAET BEIIECTBO HA
Buvibepume npasunvhvie omeemol:
15. TIpouecc, oOpatHbIit aacopOIu
1. mecopOrus 2. copbuus 3. abcopOrus
16. U3menenue cocrapisromux ypasaenus ['n66ca-I'ensmronsia AU® = ¢ + q° npu yBenuueHun
TEMIIEPATYPHI JKUIKOCTU

l. o A. He u3MeHseTcs
2. ¢ b. ymeHbimaercst
3. AU B. yBenuuusaercs

17. Tlepexoabl TOBEpXHOCTHOW »HHepruum (cods) B Jpyrue BHIBI DHEPIUU CUCTEMBI U
COOTBETCTBYIOLIME UM IIOBEPXHOCTHBIE SIBICHUS

1. ods — SdT A. peakuus

2. ods —» dG b. xamwispHbIe sIBICHUS
3. ods — pdn B. ancopOruust noHOB

4. ods — ¢dq I'. axresus, cMaunBaHme
5.0ds — VdP J. ancopOuus MOJEKy

18. BemecTBo, Ha TOBEPXHOCTH KOTOPOH MPOUCXOIUT aJCOPOITUs
1. agcopOeHT

2. ancopOart
19. U3menenne TepMouHaMuueckux xapaktepuctuk (mpu T, P = const) B mpouecce agcopOiuu
1. AH > 0 AS <0 AG > 0
2. AH >0 AS >0 AG > 0
3. AH < 0 AS <0 AG <0
4. AH < 0 AS >0 AG <0

20. IToBepXHOCTh B IUCHEPCHOM CUCTEME BBICTYHAET B POJIU
1. oraenbHO# (a3sl 1 KOMIOHEHTA
2. oTaenbHOU (a3sl
3. OTHIETbHOro KOMIIOHEHTA
21. Ancopbuumsi — mponecc BbIpaBHUBAHUS KOHIICHTPAIIMM KOMIIOHEHTOB MEXAY MOBEPXHOCTHBIM
CJI0EM B 00bEMOM
1. nma
2. Her
22. AncopOrys ra3oB 1 mapa Ha TBEPJIOH TOBEPXHOCTH — MPOIIECC
1. ’HIOTEpMUYECKUI
2. 2K30TEpPMHUYECKUI
23. CootHoteHue Mexay abcomoTHo (A) u rudocosckoii (I') agcopOrmsamu

1. T = A+Gh
2.T =A-CH
3. A=T-Gh

24. DHeprusi CUCTEMBI PU aACcopOLIUN
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1. yBennuuBaercs
2. yMeHbIIaeTcs
3. He u3MeHseTcs
25. AbcomotHast (A) u ru66coBckas (I') agcopOrust Ha TOBEPXHOCTH BOJBI MOTYT COBIANaTh IO
BEJIMYMHE 151
TMOOBIX BEIIECTB
MOBEPXHOCTHO - aKTUBHBIX BEILIECTB
MIOBEPXHOCTHO - MHAKTUBHBIX BEILIECTB
4. TOBEpPXHOCTHO — MHIU(PPEPESHTHBIX BEIIECTB
26. IIpupona agcopOiuu BoAOpoaa Ha Bosb(pame, €Cliu TerIoTa
K/
MOTb
1. dusnyeckas 2. XUMHYEeCKast
27. IloBepxHOcTHAst 3HEprus (ods) mpu aacopOITMu EPEXOTUT B
1. XMMHYECKYIO SHEPTHUIO
2. MEXaHWYECKYIO SHEPIrHUIO

W=

npoiecca 154

3. temnory

28. AncopOrus — mporiece
1. camoInpou3BOJILHBIN 2. He caMOIIPOU3BOJIBHBIN

29. OpuentupoBanne Mosiekyn [IAB Ha moBepXHOCTH BOJIBI TPU HU3KUX KOHIEHTPALIUSIX
1. ropusoHTanIBHOE 2. BEpPTHUKAJIbHOE

30. Amdotepnsie [TAB B Bogubix pactBopax mpu pH < 4 gucconmupyror ¢ o0pazoBaHuEM
1. OBEepXHOCTHO-aKTHBHOT'O aHUOHA
2. MOBEPXHOCTHO-aKTUBHOI'O KaTHOHA
31. Haubosee ynoOHas sHEpreTHUecKas XapakKTepuCcTUKa aJcOpOIMK Ha TBEPIOM MOBEPXHOCTH
1. MOBEPXHOCTHOE HATSKEHUE
2. TeruioTa afacopOIH
3. MOBEPXHOCTHOE HANIPSIKEHUE
4. TemiaoTa KOHAEHCAIIUNA
32. ®uznueckas aacopOus o0ycioBieHa
1. KOBaJCHTHBIMU CBSI3IMH
2. WOHHBIMH CBA35IMU
3. cunamu Ban-nep-Baanbca
33. EquHMLBI M3MEPEHUs yIelIbHOM TOBEPXHOCTH aacopOeHTa (Sy,)
1. o 2. MY/kr 3. xr/m 4. M’
34. Ilpu ¢usnueckoii ascopOIMK Ha TBEPIOM TeJle MaKCHUMaJIbHAs aJIcOPOIIMs HAOII0aaeTCs
1. B TpemmHax 1 nopax; 2. Ha BBICTYIIaX IIOBEPXHOCTH; 3. Ha POBHOM MOBEPXHOCTH.
35. VYpaBHeHHS MOAUMOJIEKYJsApHOW  amcopObumm BOT  mpeBpamaeTcss B ypaBHEHHE
MOHOMOJICKYJISIPHOH aIcCOpOITH TpU
1. BBICOKMX MapIUAIbHBIX AaBJICHUS ra3a
2. moObIX MapIHaTbHBIX TaBICHUSX ra3a
3. HM3KUX NMapIUaIbHBIX JaBJICHUAX Ta3a
36. YpaBHEeHHE HM30TEpPMbI aJCOPOLMHU, KOTOPOE YUUTHIBAET SKCIIOHEHIMAIBHOE paclpe/ieieHue
HEOJHOPOIHOCTEHN Ha TBEPJON MOBEPXHOCTHU
BOT
I'nG6ca
Jlenrmropa
[InmkoBCcKkoro
5. @pelHmIMXa
37. 3HaueHus, KOTOpbIE MOXET MPUHUMATh BEIUYMHA CTENEHHU 3alOJHEHUS MOBEPXHOCTU
aacopOeHTa
1.1>0>0 2.1<0>0 3.0>0>1

PO
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38. Kpaxmai, KOTOpbIid UMeeT OOJIBITYIO YACTbHYIO IIOBEPXHOCTh
1. pucoBsIit ¢ pasmepom actui 1-107 cm
2. kapTo(denbHBIN ¢ pa3MEepPOM YaCTHIL 2 10° em
39. KonkypeHTHO#1 afcopOreil Ha3pIBatoT
1. ancop6ruto IIAB Ha moBEpXHOCTH BOIBI
2. MOHOOOMEHHYIO a/ICOPOITHIO
3. TuO0OCOBCKYIO aJCOPOIHIO U3 OMHAPHBIX PACTBOPOB
40. C yBenu4yeHHeM TeMIIepaTypbl MOJIEKYJISIpHAs aIcOpOLUs U3 PacCTBOPOB
1. ymeHsbIaercs 2. HE U3MEHSETCS 3. yBEJIMYHMBAETCS
41. Ir aKTHBHPOBAHHOrO yIs axcopémpyer 235cwm’ xmopa (H.y.). Kommaectso
norJonaemMoe KopoOkoit mpotuBorasa ¢ 40 T yris
1. 1500 cv® 2. 18800 cm’ 3. 4700 cM’® 4. 9400 cv’
42. AXTUBHBIMU aJICOPOIIMOHHBIMH LIEGHTPaMH Ha MTOBEPXHOCTU TBEPJIOTO TeJa SIBISIOTCS
1. MecTa ¢ HAUMEHBIINM TOBEPXHOCTHBIM HATSKEHHEM
2. MecTa ¢ HauOOJbIINM [TOBEPXHOCTHBIM HATS)KEHUEM
3. BCS IOBEPXHOCTh
43. YpaBuenue ancopOuuu ['enpu siBisieTcs
1. u3oTepMoii agcopOIMK pu HEOOIBIIMX KOHIIEHTPAIHUAX afcopbaTta
2. W30MHMKHOM aACcOpOIMHU IpHU HEOOIBIINX KOHIICHTPAIUAX ajcopoaTa
3. u30TepMOii aacopOIMK PpU OONBIINX KOHLIEHTpALMIX ajcopbara
44. Teopwus ancopOumu JIeHrMiopa OCHOBaHa Ha MPUPOJIE aICOPOITMOHHBIX CHTT
1. ¢pusnueckoit 2. XMMHYECKON
45. Bua u30TepMbl TOJIMMOJICKYISIPHON aJIcCOpOITMHY Ta3a Ha TBEPAOU MOBEPXHOCTH
1. mpsmas muHUSA
2. mapaboina
3. S-o0Opa3Hast kKpuBas

12. KPUTEPUUN OIIEHUBAHUA

XJIopa,

[To xypcy mpeamnosiaraercsi NpoBeACHUE MPOMEXKYTOYHOM aTTECTAlMH B BUJE MOIYJIBHOIO

KOHTPOJISI IO pa3HbIM TEMaM U 3K3aMeHa B 00s3sATesIbHOM nopsiike. KpoMe Toro, Kaxkabiit

CTYJICHT

00513aH BBINOJHUTE U 3alllUTHUTDH J'Ia60paTOpHBIC pa6OTI>I, 4YTO TaK¥XE OLCHHUBACTCA OIPEACICHHBIM

KOJINYECTBOM OaJIOB.

Pacnpeodenenue 6annos, Komopovie MOZym ROJYYUMb CHYOEHM bl
6 npoyecce uzyueHus OUCUUNIUHDI

Opranusanuon
HO- CPC
yuyeOHast Jk3ameH | Bcero
padora Mopy/bHBII KOHTPOJIb
CTy/eHTa
Max 20 6amnoB max 8 max 7 max 5 max 5 max 5 max 50
OautoB | OamnoB | OamioB 0ajoB 0ajuoB 0amioB
Buimonuerue u |[Komwoksuym 1| Tecter | Uunueunyans |Komtoksuym 2| Kommoxsuym 3| Craua 100
3ammTa (temsr 1-3) | (Tema 4) | HOe 3amaHue (Tema 7-8) (Tema 9-12) YCTHOTO | GasuIoB
5-6
71a00paTOPHBIX (remer 3-6) JK3aMEHa

pabort
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IlIxana coomeemcmeus 6a17108 HAUUOHAILHOU WKAJlE

Ounenka Ouenka no . Ouenka no
no mkaJue | 100-6anabHoM Ouenka no rocy1aperBentoi liicaie roCy1apCcTBEHHOM
ECTS KA (3x3ameH, TuPPepeHUNPOBAHHBIN 3a4eT) mkae (3auer)
A 90-100 5 (OTAMYHO) 3a4TEHO
B 80-89 4 (xopor11o) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (YIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (yAOBJIETBOPUTENHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIBHO) HE 3a4TEHO

C BO3MOXXHOCTBIO IIOBTOPHOU CHa4H
F 0-34 2 (HeyIOBJIETBOPUTEIBHO) HE 3a4TEHO
C BO3MOXHOCTBIO IIOBTOPHOU CIa4YM IPU YCIIOBUH
00s13aTeIpHOTO HAOOpa AOTIOTHUTEIBHBIX OAJITIOB
13. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE YYEBHOI'O TIPOLECCA

JTOCKOH.

B HAJIMYMHU XUMHYECKasd IMocyaa 1 XUMHUYCCKUEC PCAKTUBEIL.

14. PEKOMEH/TOBAHHAS JIMTEPATYPA

JlexuroHHBIE 3aHATUS IPOBOJATCA B Ay IUTOPUH, OCHALLICHHON MYJIBTUMEIUWUHON TEXHUKOU U

JlaGopaTopHbIe 3aHATHS IPOBOAATCS B 000pyIOBaHHOH yueOHOU Jab0opaTopuu, I7ie UMEIOTCS

Kou-Bo Hanu4uue
Ne IK3EMILIAPOB | JJIEKTPOHHOM
HaumenoBanue
n/n B OM0JIMOTEKe BepCcUM B
JonHY IbC
Ocnognasa numepamypa
1. [yxun, E. 1. Kommongnas xumus [ Tekct] : yueOHUK 1715t
CTYJIGHTOB BY30B IO CHEHUAIBHOCTH «XUMHUSI» U
HarnpasieHuto «Xumus» / E. JI. lllykun, A. B. Ilepros, E. 6 HET
A. Amenuna ; Mock. roc. yH-T uM. M. B. JlomoHOcCOBa. —
4-e m3a. — M. : Beicmr. mxk., 2006. — 444 c.
2. MyxuH, E. 1. Konmonnnas xumust [ Tekcer] : yaeOHUK yis
BY30B 10 CHEIHAIBHOCTH «XUMHUS» U HApPaBICHUIO 1 Her
«Xumus» / E. 1. Ulykun, A. B. Ilepros, E. A. Amenuna.
— 3-em3a. — M. : Bercm. mk., 2004, — 445 c.
3. Opunpuxcoepr, . A. Kypc kommonanoit xumun [Teker] :
yueOHUK uig XuM. ¢ak. yH-ToB / 1. A. @punpuxcoepr. — 2 HET
2-e u3a. — JI. : Xumus. Jlenunrp. ota-nue, 1984. — 368 c.
4. ®pouios, 1O. I'. Kypc komionaHoi XuMumu.
[ToBepxXHOCTHBIE SBJICHUS U AUCTIEPCHBIE CUCTEMBbI 3 HeT
[Tekcr] : yaeOHUK 11 By30B / FO. I'. @poinoB. — 2-e u3 .
—M. : Xumus, 1989. — 462 c.
5. 3umon, A. Jl. Komnmonanas xumus [ TekcT] : yaeOHUK 115
BY30B I10 HaNpaBiICHUSAM «XUMUA», «XUM. TEXHOJIOTHUS U
OHMOTEXHOJIOTH» U CIIel]. « XUMUs», «broTtexHonorusy / 2 HET
3umoH A. J1., Jlemenko H. ®. — M. : Xumus, 1995. —
335 c.
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I'enspman, M. U. Konnougnas xumus [Teker] / M. W.
I'enbdman, O. B. Kosanesuu, B. I1. FOctpaTos. — 3-¢ u3s.
— CII6. : JIaus, 2005. — 336 c.

HET

3axapuenko, B. H. Komnounnas xumus [ Teker] :
y4eOHUK Ui Me1.-Ouodl. crieranbHocTel By3oB / B. H.
3axapueHko. — 2-¢ u3g. — M. : Beici. mik., 1989. — 237 c.

HECT

Ienbpman, M. U. Konmnmounnas xumus [Texcer] / M. U.
I'enbdman, O. B. Kosanesuu, B. I1. FOctpaTos. — CII6. :
Jlann, 2008. — 332 c.

HET

EBctparoBa, K. U. ®usnueckas U KOJUIOUIHAS XUMUS
[Texct] : yueOHuUK /i (papMall. UH-TOB U papmail. dax.
men. nH-ToB / K. W. EBctparoBa, H. A. Kynuna, E. E.
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