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1. Henau ocBOeHUS TUCUUTLINHBI
K 0CHOBHBIM LEJISIM OCBOCHUS TUCIUTUTNHBI « KoJutongHas XuMus ClieyeT OTHECTH:
— (opmupoBaHHe 3HAHWHA O COBPEMEHHBIX TMPEACTABICHUSAX O KOJUIOMIHBIX U
JTUCTIEPCHBIX CHUCTEMax, O 3aKOHAaX, XapaKTePU3YIOIIHUX ITOBEJICHWE M CBONCTBA 3THX
CUCTEM U O 3HAYCHHUH JAHHBIX CUCTEM B PA3IUYHBIX 00IaCTSIX;
— TIOJITOTOBKA CTYJCHTOB K JCATEIHPHOCTH B COOTBETCTBUU C KBATM(PUKAIIMOHHOMN
XapaKTepUCTUKONW OakanaBpa IO HAIPaBJICHUIO, B TOM 4HUCie (DOPMUPOBAHHE YMECHHUI
BBITIOJIHATD CTAHIAPTHBIC JEHCTBUS (KJIACCH(UKAIMS BEIISCTB, COCTABICHHE CXEM
IPOIIECCOB, CHCTEMATH3aIUs JAaHHBIX M T.I.) C YYETOM OCHOBHBIX TMOHSTHHA U OOIIUX
3aKOHOMEPHOCTEH, (OPMYIHPYEMBIX B paMKax 0a30BbIX XWMHUYECKHX JUCIUILIUH,
NPUMCHSATH 3HAHUS OOIIMX U CHEIUPUICCKUX 3aKOHOMEPHOCTEH pa3IMyHbIX 00JacTei
XUMHUYECKOW HAYKH TIPH PENICHUH NPO(PECCHOHATBHBIX 3aJiad, NMPUMCHSTh 3HAHMSI
o0IUX U CICHUPUICCKUX 3aKOHOMEPHOCTEH pa3INYHBIX 001aCTe XMMHUYECKOW HAyKH
IpH pEIICHHH NPO(ECCHOHAIBHBIX 3aJiad, aHAJIM3UPOBaTh W 00padaThIBaTh HAYYHO-
TEXHHYCCKYIO MH(POPMAIIMIO Ha OCHOBE TCOPETUUYCCKUX MPEACTABIICHUN TPaIUIIMOHHBIX
Y HOBBIX Pa3/eIOB XUMHH, POBOJIUTH MPOCTHIC XUMUYCCKUE OMBITHI IO TIpe/jIaracMbIM
METOJIMKaM, BbIOMpATh METOJbl JUATHOCTUKH BEIICCTB W MaTEpPHAJIOB, IMPOBOJUTH
CTaHapTHBIC H3MEPECHUS, 00padaThIBATh PE3YJIBTATHI IKCIICPUMEHTA.
K ocHoBHBIM 3agayam ocBoeHus guciuiuinHbl «Komtougnas xumusy» ciemyet
OTHECTHU:
- (opmupoBaHHE y CTYIEHTOB HABBIKOB M YMEHHSA pabOThl C H3MEPUTEIbHBIMU
npuOopaMu, TOCTAHOBKM U  TPOBEJEHUS  KOJMYECTBEHHOTO  DKCIEPUMEHTA,
MaTEeMaTUYECKON 00pabOTKU SKCIIEPUMEHTANIbHBIX JJAaHHBIX;
- pa3BHUTHE CIIOCOOHOCTH K TBOPYECTBY;
- pa3BUTHE CIIOCOOHOCTH M BHIPAOOTKAa TOTPEOHOCTH K CaMOCTOSTEILHOMY
IpruoOpETEHUIO 3HAHUH IO KOJUIOUTHON XUMHUH.

2. Mecto mucuumiiuabl B ctpykrype OOII 6akanaBpuara
Hucrtmmumaa «KoyumonaHasi XuMus» OTHOCUTCS K YHCITy MPOGECCHOHAIBHBIX YU4eOHBIX
muciuIuinH BapuatuBHOW vactu (biok 1) ocHOBHOM 00pa3oBaTeNbHOM MPOTPAMMBbI
OakanaBpHara.

«Konnongnas xuMus» B3aMMOCBSI3aHA JIOTMYECKU U COJIEP’KATEIbHO-METOJUYECKH CO
CIEeAYIOMMMU JUucUUIUIMHaMu U npaktukamu OOIT:

B 6azo060ti yvacmu (b.1.1.1):

— O0uras 1 HeOpraHWYecKasi XuMus;

— Opranuueckasi XUMUSI;

B sapuamuenoii vacmu (b.1.1.2):

— Pu3nuecKas XuMus;

— AHanuTuyeckas XUMus U PU3NKO-XUMUYECKUE METO/Ibl aHAJIN3A.

3. IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO TUCHUILINHE (MOIY.II0),
COOTHECEHHbIE ¢ IUIAHMPYEMbIMHU pe3yibTATaAMH 0CBOEHHS 00pa30BaTeIbHOM
MporpaMmbl



B pesynbTaTe 0CBOEHUs JUCHUIUIMHBI (MOAYJs) y oOydarommxcs GopMUPYIOTCS
CIIeIyIOUME KOMIIETEHUUMU W JOJKHBI OBITh JOCTUTHYTBI CIEAYIOIIME PpPEe3YJbTaThl
oOydeHHsl Kak 3tan (OpMHUPOBAHUS COOTBETCTBYIOIIMX KOMIIETEHIIMMA:

B pesyabTare

Kox OCBOCHUSA
. IlepeyeHb MIaHUPYEMbIX Pe3yJbTATOB
KOMIIETeH- o0pa3oBaTe/bHOI
00yuYeHus M0 JMCUMILINHE
110701 NPorpamMmbIl

o0yuyarouuiicst 10J1KeH

OIIK-2 CIIOCOOHOCTBIO U 3HATh:
TOTOBHOCTBIO -Hayaja TePMOJUHAMUKU U OCHOBHBIC YPaBHEHUS
WCIIOIb30BAaTh OCHOBHBIE | XUMUYECKOW TEPMOIUHAMUKH;
3aKOHBI -METOJIbl TEPMOJUHAMUYECKOTO OMUCAHUS XUMUYECKUX U
€CTECTBEHHOHAYYHBIX ($a30BBIX PABHOBECU B MHOTOKOMITOHEHTHBIX CUCTEMaX;
JTUCIIATUTAH B -OCHOBHBIE TTOHSITHSI U COOTHOIIICHHS TEPMOJUHAMUKH
po¢eCCUOHAIBHON MMOBEPXHOCTHBIX SIBJICHUH.
JIEATEIIbHOCTH, YMmern:
MIPUMEHSITH METOTbI -ACTIOB30BaTh (PM3MUECKHE M XUMHUUECKHE 3aKOHBI TIPH
MaTeMaTHIECKOTO aHaJIN3€ U PEIICHUH MPOOJIeM dHEPro- U
aHajau3a u pecypcocOepeKeHus;
MOJICITUPOBAHUS, -BBITIOJTHSATH OCHOBHBIE XUMUYECKHUE OTepaIlnH,
TEOPETHUYECKOTO 1 HCTIOJIB30BAaTh OCHOBHBIE XUMUYECKHE 3aKOHEI,
IKCIIEPUMEHTAIBHOTO TEPMOJIMHAMHUYECKHE CITPABOYHbBIC JAaHHBIC U
HCCIICIOBAHUS KOJIMYECTBEHHBIC COOTHOIICHHSI XUMHH VIS PEITICHUS
poeCCHOHANILHBIX 3a]1a4.
Baanern:

- METO/IaMU MPOBEJICHUS PUIUKO-XUMHUUYECKUX U3MEPEHUN
U METOJJaMH KOPPEKTHOMN OLIEHKH MOTPEIIHOCTEH Py UX
POBEJICHUM;

- HaBBbIKaMU BBIYMCIICHUS JIaBJICHHS HACBIILIEHHOTO 1apa
HaJl UHIUBUIYyalbHbIM BEIIECTBOM, COCTaBa
coCyIIecTBYIOUX (a3 B IBYXKOMIIOHEHTHBIX CHCTEMAaX.

[1IK-8a BJIaJ€HUEM OCHOBHBIMH | 3HATh:
METOJIaMU U MPUEMaMHu | - METO/Ibl METPOJIOTMUYECKON 00pabOTKH pe3yIbTaToOB
MIPOBEACHUS aHaIMn3a;
IKCIIEPUMEHTAJIbHBIX - OCHOBHBIE CBOMCTBA JUCIIEPCHBIX CUCTEM.
HUCCIIeJOBAaHUM B CBOEH YMeThb:
npo¢eCCHOHAIBHON - YCTaHABIIMBATh I'PAHUIIBl YCTOMYUBOCTH (a3, ONPEeNsITh
obmactu COCTaBhI COCYIIECTBYIONIMX (ha3 B OMHAPHBIX

TreTEPOreHHBIX CUCTEMAX;
- IPOBOAMTH PACUYETHI C UCIIOJIB30BAHUEM OCHOBHBIX
COOTHOULIECHUN TEPMOIMHAMUKH ITOBEPXHOCTHBIX SABICHUN U
OCHOBHBIX XapaKTEPUCTUK AUCIIEPCHBIX CUCTEM.

Baanern:

METOAAMHU OIIPEICIICHNS IIOBEPXHOCTHOI'O HATSKECHUS,
KpaeBoro yriia CMa4MBaHus, mapaMmeTpoB aji(ad)copOmuu,
KPUTUYECKON KOHLEHTPAIMH MUIIEIUI000pa30BaHMs,
JJIEKTPOKUHETUYECKOTO ITOTEHIMAA;

- METOJAaMU OIIMCAHUs JUCIIEPCHBIX CUCTEM U OLICHKH UX
arperaTuBHON yCTOWYMBOCTH.




4. CTpyKTYypa M co/iep:KaHue TUCIUIIHHbI

OO0mast TpyJ0eMKOCTh AUCIUILIUHBI COCTABIIACT 3 3aueTHBIX eauHUIbl (108 akagemMuyeckux
yaca, U3 HUX 72 yaca — caMOCTOsITeIbHAst paboTa CTYJIEHTOB) BCe B TpeThbeM cemecTpe. CTpyKTypa u
coliepkanue IUCHHUIUIMHBL «KoyonaHas XuMEs» IO CpoKaM U BHJIaM pabOTHl OTPaKCHBI B
[Tpunoxxenun 1.

Jlexuuu — 1 yac B Henento. Beero 18 wacos.

JlabopaTtopHbie paboTsl — 1 yac B Hememo. Beero 18 yacos.

dopma KOHTPOIIS — 3a4eT.

Coaeprxanue pa3aesoB JHCHUILTHHBI

4.1. TIPEAMET «KOJUIOUJHAA XUMHUA»KommonaHas Xumusi — 3TO Hayka O CBOWCTBax
reTepOreHHBIX BBICOKOAUCIIEPCHBIX CUCTEM U O IPOTEKAIOIINX B HUX MPOIIECCax.

4.2. MEPA JUCITEPCHOCTHU

K xonnougHpIM ccTeMaM OTHOCSATCSI CUCTEMBI, Y KOTOPBIX 3HaU€HUE a JIeXKUT B npeaenax 1—100 um
(107—10° cm), a mucnepcHocTh— B mpeaenax 1—100 am? (10°—10° cml). Bepxuuit npenen
JMCIIEPCHOCTH KOJUIOMIHBIX CUCTEM OOYCJIOBJIEH TE€M, YTO IPU JalibHeHIeM ApoOIeHUH BelecTBa B
pacTBope yxe OyayT HaXOJIUThCS HE arperarbl MOJIEKYJI, & OTJEJIbHbIE MOJIEKYJIbl, UMEIOLIIE pa3Mep
nopsaka 0,1 BM. HmwkHMI npenen IUCHEPCHOCTH KOJUIOMHBIX CHUCTEM OIMPENENSAETCS PE3KUM
CHMKEHWEM MHTCHCHUBHOCTH TEIJIOBOTO JABM)KEHHUS YACTHUII TIONIEPEYHBIM pazmepom Oosnbine 100 HM.
Cucrembl, Ha3bIBAEME MUKPO2EMEPO2eHHbIMU, YaCTUIIbl KOTOPBIX XOPOILIO BUAWMBI B MUKPOCKOI, BO
MHOTOM COBIIQJAl0OT CO CBOMCTBaMH KOJUIOMJHBIX, WM, HHAYE, YIbTPAMUKPOTE€TEPOr€HHBIX CHCTEM,
YaCTHIIbI KOTOPBIX yKe HE BHJIHBI B MHKPOCKOIL.
4.3. TETEPOI'EHHOCTbH KOJUIOMJIHBIX CHUCTEM KAK OCHOBHOE OTJIMYUME UX OT
MOJIEKVYJIAPHBIX PACTBOPOB.

OTHOCUTENbHAs YCTOMYMBOCTh KOJUIOMIAHOW CHCTEMBI OINPENEISIETCS TEM, JIOCTAaTOYHO JIH
BEJIMKU CUJIBI OTTAIKUBAHUS, YTOOBI BOCIIPETSITCTBOBATH COMMKEHUIO YACTHI] Ha OJIM3KUE PACCTOSHUSI.
4.4. PACKIIMHUBAIOIIEE JABJIEHUE
4.5. BIUSHUE JJUCIIEPCHOCTU HA CBOMCTBA JIMCIIEPCHBIX CUCTEM
4.6. KIACCUOUKAIIMN KOJUIOUAHBIX U MUKPOI'ETEPOT'EHHBIX
CUCTEM

Knaccupukauus no 1ucrnepcHOCTH.

3unenTtond H 3UrMOHIH MPEAJIOKWIM YACTHIBL, BHUIMMBIE B OOBIYHBII MHKPOCKON, T. € C
pazMepamu OoJibliie ero paspemiaromiein cnocoonoctu (0,2 MKM), Ha3pIBaTh MUKPOHAMHU, KOJUIOUIHBIE
K€ YaCTHULbI, KOTOPbIE HEBUANMBI B MUKPOCKOII, — YJIbTPaMHKPOHAaMU. Y JIbTPAaMUKPOHBI 3TH aBTOPbI
B CBOIO OYepeIb pasleiisuii Ha CyOMHUKpPOHBI, T. €. 4YacTHIBl pasMepoM oT 5 HM 10 200 HM,
OoOHapyKMBaeMble C MOMOIMIbIO YJIbTPAMUKPOCKOINA, U HA AMUKPOHBI, T. €. YaCTHUIBl C pazMepoM
MeHblIe 5 HM, He OOHapyXuBacMble JAaxe B YJIbTPAMUKPOCKOIE. 3UACH-TON( U 3UTMOHAM
KJIaCCU(UITMPOBATIH COOCTBEHHO HE TUCIIEPCHBIE CUCTEMBI, a COJIEPKaINeCs B HUX YaCTHUIIBL.
Knaccudukanuss mo arperaTHOMy COCTOSHUIO TUCTIEPCHOM (a3pl M TUCHEPCUOHHOU cpenbl Oblia
npemioxkena B. OctBanbnom. Bo3sMOXHBI 1eBATh KOMOMHALIMN AUCTIEPCHON (has3bl M AUCIIEPCHOHHON
Cpelbl B Pa3MUYHBIX UX COCTOSHUAX (Tabu. 1,2). OnHAaKO MPaKTHYECKH MOYKHO peajn30BaTh TOIBKO
BOCEMb KOMOWHAIUH, MOCKOJBKY Ta3bl B OOBIYHBIX YCIOBHUSIX PACTBOPHUMEI JIPYT B Apyre U 00pa3yroT
TOMOTEHHYIO CUCTEMY.

Kaaccndpukanus mo arperarHomMy COCTOSSHMIO JHCHEpPCHOH (a3bl M JMCIHEPCHOHHON Cpeabl.
Knaccudukanus Becbma yao0Ha i 0000IIEHNsS BCETO MHOTOOOpa3usi KOJIOMAHBIX CHUCTEM W,
MoXKalmyi, B HacTosllee BpeMs sBIseTcs Haubosee OOIENpUHATONW. DTOH KiaccupUKalud B
W3BECTHON cTeneHu OyJeM MpUACpKUBAThCS U MBI B HamieM Kypce. OnHako 3Ta KiaccHUUKaius
o0naaeT CyIIeCTBEHHBIM HEIOCTAaTKOM: C YMEHBIICHHEM pa3Mepa YacTHI] pa3HHUIla B arperaTHOM
COCTOSIHUM JTUCHIEPCHON (pa3bl B pa3NUYHBIX KOJUIOMJIHBIX CHUCTEMax TOCTENEHHO CIIIaKHUBACTCS.
Kiuaccnpukanus no B3aumMoeiicTBUIO JucnepcHoi ¢a3bl U JUCHEPCHOHHOM cpeabl.
OO6paTumbie ¥ HEOOPATUMBIE KOJIIIOUIHBIE CUCTEMBI



Kaaccudukanus no B3auMoieiicTBHI0 MeKIY YaCTUIIAMHU.
CornacHo 3TOH KJIAacCU(HUKAIMK TUCTIEPCHBIE CHCTEMBI Pa3ACISIOTCS Ha CB80000HOOUCHEpPCHble W
CBA3HOOUCNEPCHDbIE.
4.7. 3HAUYEHUE KOJUIONAHBIX CUCTEM U1 KOJUJIOWAHBIX ITPOLIECCOB B ITPUPOJIE U
TEXHUKE
4.8. OIITUYECKUE CBOMCTBA KOJIJIOUJIHbIX CUCTEM
Paccesinne cBera
Abcopbuus cBeta
Oxkpacka KOJIJIOUIHBIX CUCTEM
4.9. TETUVIOBOE ABM>XXEHUWE MOJIEKYJI 1 BPOYHOBCKOE JIBM>XXEHUE
4.10. IN®DdY3UA B NICTUHHBIX PACTBOPAX 1 B KOJUIOUJIHBIX CUCTEMAX
4.11. OCMOTHNYECKOE JABJIEHUE
4.12. CEIUMEHTAIIMIOHHA 1 YCTOMYMBOCTbD
CriocoOHOCTh JTUCTIEPCHOM CHUCTEMBI COXPAaHATh PAaBHOMEPHOE pAaCIpelielieHHe YacTHI] MO BCEMY
00bEMy MPUHSITO HA3BIBATH CEOUMEHMAYUOHHOL, VI KUHEMUYECKOU, YCMOUYU80CHbIO CUCTEMBI.
4.13. IOHATHE Ob AACOPBIIMN

AOocopbyueri Ha3pIBaeTCsS CTYIIEHHWE Ta3000pa3HOTO WM PACTBOPEHHOTO BEIIeCTBa Ha
MOBepXHOCTH paznena (a3. ['a3 mnmm pacTBOpEeHHOE BEMIECTBO MPUHSATO HA3bIBaTh B 3TOM CiIydae
aocopomueom *, a JKUJIKOCTb WU TBEPIOE TENO, aACOPOUPOBABIIEE X, — AOCOPOEHMOM.
Paznuuaror Qusnueckyro, WM BaH-IEP-BAaaIbCOBY, QJCOPOIHMIO M XUMHUYECKYIO aJICcOpOINi0, WU
xemocop6Oiuio. B mepBoM ciyuyae aacopOUMOHHBIE CHUJIBI HMMEIOT Ty JK€ MpPUPOAY, 4YTO U
MEXMOJIEKYJISIpHbIE, WM BaH-Aep-BaallbCOBBI, cuiibl. Du3nueckas aacopOuus Bceraa oopaTuma.
4.14. TIPUPOJJA AACOPBIIMOHHBIX CHUJI

XUMUYECKHUE CBSA3H, BOJOPOAHBIEC CBA3H, CUJIbl BaH-nep-Baanbca.
4.15. TEOPHSI MOHOMOJIEKYJISIPHOM AJICOPBLIMM JIEHT MIOPA

Paznuuator agcopOnuio raza Ha TBEpAOM Teje, aJICcOpOLMIO PACTBOPEHHOrO BEIIECTBA Ha
IpaHULIe PacTBOP — ra3 M, HaKOHell, aJICOPOIUI0 paCTBOPEHHOTO BEIIECTBA HAa TPaHUIIE TBEPOE TEJI0

— pacTBop.
AncopOrst ra3a Ha TBEPAOM TeJ€ SBISCTCA NPOCTEHIIUM cCllydaeM ajcopOIlMy, TaK Kak
CHUCTEMa ra3 — TBEpPAOC TEJIO0 COCTOMT BCEro M3 JBYX KOMIOHEHTOB. Iloaromy amcopOmus rasza

TBEPAbIM TEJIOM OCOOCHHO YJ00HA /JIsi TEOPETUUECKOTO PACCMOTPEHUS SBJICHUS aJICOPOLIMH.

Nmeetcst HecKONbKO TeopHil (pu3nuecKoil aacopOLuu, U3 KOTOPBIX PACCMOTPUM MPEXKIE BCETO
TEOPHI0 MOHOMOJICKYJIIpHOHM amcopOumu. Teopust 3ta Obuta mpesyioxkeHa B 1915 r. amepukaHCKUM
ydeHbIM JleHrmMropom, HO, Kak oOTMe4aeT caMm JIeHrMiop, UM HCIOJNb30BaHbl MpeACTaBiIeHHUs 00
aICOpOIIMOHHBIX CUJIaX, BIIEPBbIE BBIIBUHYTHIE pyccKkuM yueHbiM JI. I'. ['ypBuuem.

[Ipu pazpabotke Teopuu JIGHIMIOp UCXOIII U3 CIAEAYIOMINUX MOJI0KEHUH.
1. AncopOruus siBsieTCs JJOKATM30BAHHOM U BBI3BIBACTCS CHIIAMHU, OJMM3KUMH K XUMHU4YecKuM. OHAKO
clieyeT OTMETUTh, YTO JIEHrMIOp cuMTan XUMUYECKMMH BCE CHIIbI, 00YyCIaBIMBAIOIINE KOT€3HOHHYIO
MPOYHOCTh BEIIECTBA, a TaKXKE TMPOSIBIAIONIMECS B SBICHUAX HWCHAPEHUS, KPUCTAILIU3AIUH,
ITOBEPXHOCTHOT'O HATSDKEHUSA U T. 1.
2. AncopOuust MOJIEKYJ afcopOTHBA MPOMCXOAUT HAa aKTUBHBIX IIEHTPAX, BCEI/la CYIIECTBYIOIMX Ha
MOBEPXHOCTU ajicopOeHTa. TakuMu LieHTpaMH MOTYT OBITh NMHUKHM M BO3BBIIICHHUS, WMEIOIIMECS Ha
mo60ii, naxke caMoil rinajgkoi moBepXHOCTU. Tak, Ha MOBEPXHOCTH KPUCTAJIOB U3BECTKOBOI'O ILITAaTa
MMEIOTCS BBICTYIIBI BbICOTOH B 10~*—10~° cM, maxke TOHKO OTHOJMPOBAaHHBIE 3epKaja MMEIOT Ha
IOBEPXHOCTH BBI-ITYIBI 710 3-10~7 cm.
B pesynbrare 0OJbIION HEHACBIIIEHHOCTH CHJIOBOTO MMOJs OKoJO Takux ITKbI[#H" evicmynos »tn
YUYacCTKH 00.1a0aiom CHoCOOHOCTBIO YJIEpKUBATh HAJETAIOIME MOJEKYJbl Ta3a, MpUYeM LEHTP TeM
OoJiee aKTHBEH, YeM HEHACBIIIIEHHEEe MOJIEKYJIbI aICOPOCHTa Ha €ro MOBEPXHOCTH.
4.16. TEOPUS TIOJIUMOJIEKYJISIPHOU AJICOPBLIM ITOJISHU U TEOPUS BT

1. AncopOuust 00yCIOBIUBACTCS YUCTO (PU3NIECKUMH CUTIAMH.



2. Ha moBepxHOCTH a/cOpOEHTa HET aKTHBHBIX IIEHTPOB, a aACOPOIIMOHHBIE CUJIBI ICHCTBYIOT
BOJIN3M OT TOBEPXHOCTH a/copOeHTa M O0pa3yIOT OKOJO 3TONH MOBEPXHOCTH CO CTOPOHBI T'a30BOU
(a3bl HENpPEepHIBHOE CHIIOBOE TIOJIE.

3. AncopOunOHHBIE CHIIBI ACHCTBYIOT HAa CPAaBHUTEIHHO OOJIBIIME PACCTOSHHS, BO BCSKOM
ciiyyae OOJbIIME, YeM pa3Mephbl OTAENBHBIX MOJEKYJ aacopOTHBa, M MO3TOMY MOXHO TOBOPHTH O
CYIIECTBOBAaHMH Y TIOBEPXHOCTH aJCcOpOeHTa aJicOPOLMOHHOTO 00BbeMa, KOTOPBIN 3aloiHsAeTCS TpU
aicopOLIMU MOJIEKYJIaMHU a/IcOpOTHBA.

4. JleiictBrue aJCOPOLIMOHHBIX CHJI MO MEpE YAAJICHUS OT MOBEPXHOCTH YMEHBIIACTCS W Ha
HEKOTOPOM PacCTOSIHUU MPAKTUYECKU CTAHOBUTCS PaBHBIM HYJTIO.

5. IlputsikeHue MaHHOW MOJIEKYJIbI MMOBEPXHOCTBIO aJCOpPOEHTa HE 3aBUCUT OT HAJIMYUS B
aJICOPOLIMOHHOM TPOCTPAHCTBE JAPYTMX MOJICKYJ, BCIEACTBHE YETO0 BO3MOXKHA ITOJIMMOJIEKYJISpHAs
azcopoIms.

6. AncopOIMOHHBIE CHJIBI HE 3aBUCSAT OT TEMIEpATypbl, W, CIEI0BATENFHO, C M3MEHEHHEM
TeMIlepaTypbl aJCOpOLMOHHBIH 00BEM HE MH3MEHSETCs OTO HE MPOTUBOPEUYUT TOMY, UTO C
MOBBIIIIEHUEM TEMIIEpPAaTyphl aJaCcOpOIMs yMEHBIIAETCS; B OTOM CJy4dae CHW)KEHHE aJCcopOIH
00yCIIOBIMBAETCSI HE YMEHBIICHUEM aJCOPOIIMOHHBIX CHII, & YBEIIMYCHHEM B PE3yJbTaTe HarpeBaHUs
WHTCHCUBHOCTH TEIUIOBOTO JIBMIKCHUS aJCOPOMPOBAHHBIX MOJIEKYJ, YTO NMPHUBOJUT K YBEIUYCHUIO
necopOoIuu.

4.17. XUMNYECKAS AACOPBLIMA

dwuznyueckas ¥ XUMHYECKast aficCOpOIHsSI Pa3IMYaroTCs M0 CIeIYIOINUM pru3HakaM. dusndeckast
azcopOmus BHoJiHE oOpatuma W Malo-.cueruduyHa. Ternora ¢u3nueckord aacopOIuu COCTABISET
OOBIYHO BCEro 2—8 KKaJI/MOJIb U COM3MEpPHUMa C TEIUIOTOW KOHACHCAIHMH. TemniaoTra XUMHUYECKOMH
aacopomuu MoxeT gocturath 200 KKai/mMoib, T. €. UMEET MOPSJIOK TEIUIOT XUMHUYECKUX PEaKIIUu.
Xumudeckas aacopOomus 0ObIYHO HeoOpaTuma.

4.18. TEIIVIOTA AACOPBLIMN

WNuterpanpHas Temiora ancopOnuud  Cuws TPEACTABIAET COO0OM OO0IIee KOJIMYECTBO
BBIJICIMBIIIETOCS TIPH aJICOPOITMU Terula, OTHECeHHoe K 1 T amcopOenTa. [{uddepenunansuas temaora
azcopommu

Jubdepennmanbaas TemiaoTra anacopOuu Qmuep HPEACTABISET COOOM OTHOIIEHHWE 3TOTO
JIOTIOJIHUTEIBHO ~ BBIJCIMBIIEIOCS TEIUIa K JOMOJHUTENbHO aJCOPOMPOBAHHOMY KOJIUYECTBY
aacopOTHBa, T. €.

4.19. CKOPOCTb AJICOPBLINN

CkopocTh ¢u3nyeckoil acopOLUUK Ha HEMOPUCTHIX aIcCOpPOEHTax OOBIYHO BECbMa BEJHKa, U
MO3TOMY 4YacTO €€ W3MEPUTh O4YeHb CIIOKHO. BO MHOrmx ciydasx aacopOIIMOHHOE paBHOBECHE
nocruraercs 3a 10— 20 ¢, npuuem 90—95% ancopOTuBa cBA3bIBAIOTCA afcOPOEHTOM yxe 3a 1—2 ¢

. IlpakTuyecku MPUHUMAIOT, YTO CKOPOCTH aJICOPOIIMH OMPEeNsieTCsi CKOPOCThIO, C KOTOPOi
aIcCOpOTUB JOCTUTAET MOBEPXHOCTHU aJICOPOEHTA, T. €. CKOPOCTHIO MU dy3Un.

4.20. BJIMIHUE HA AJICOPBIIMIO CBOWMCTB AJICOPEEHTA UM AJICOPETUBA.
JIMHAMMYECKA ST AZICOPBIIUS. AJICOPEIIMS N3 CMECEN I'A30B

Bnusnue cBoiictB  aacopOeHTa.. AmopdHble aacopOeHThl OOBIYHO TOpa3ao  JIydlle
aicopOMpYIOT ra3, YeM KpHUCTAUIMYecKue. ITO OOBSCHAETCS, OYEBUAHO, TEM, UYTO IMOBEPXHOCTb
amop¢HOro aacopOeHTa MIepoXoBaTa, B TO BpeMs KaK MOBEPXHOCTh KPUCTAIA, 32 MCKIIOUEHUEM
pebep u yriioB, riaaakas.

Henopucteie agcopOeHTHI, MONy4aeMble B pe3yjbTaTe XMMHUYECKUX PEaKIUil B pacTBOpe U
MOCIEAYIOLIEr0 OCaXKIeHus (HanmpuMep, cyib(haT 6apus), a TaKkKe MyTeM pa3MeNbueHuUsl TBEPAbIX Tel,
00/1a1a10T OOBIYHO CPABHUTEIBHO HEOONBINON yAeNbHON TMoBepXHOCThIO (1— 10 M?/T) W mosToMy
UMEIOT JIOBOJIBHO OrpaHUYEHHOE IpUMEHEHHE.
Bonee BricokoauciepcHbIe aAcOPOSHTHI ¢ HETIOPUCTHIMH YaCTUIIAMH MOXHO MOJYYHTh MPU HEMOTHOM
CTOpPaHMM OPraHUYECKUX COCTUHEHHH (yriaepoHble, WM YEPHBIC CaXXU) WU KPEeMHHHOPTaHUIECKUX
coenuHeHui (Oenble caxu), a TakkKe B pe3yibraTe ruaponnsa ranoreanaoB kpemuus (SiCls, S1F4) B
napax Bojbl (adpocuisl). IlomydyaeMble TIOPONIKH C YAENbHOM MOBEPXHOCTHIO MOPSAAKA COTEH MZ/T
MIPUMEHSIOT B KAY€CTBE HAIMOJHUTENEH MOJIMMEPOB, JTAKOB U CMa30K.



Brnusinue cBoiicTB ancopOTuBa.

I'a3 agcopOupyercss Tem Jydylle, YeM JIerde OH CHKMIKACTCSA, YeM BBIIIE €ro KpUTHYecKas
temneparypa. [lo3aHee ObLIO yCTaHOBIEHO, YTO ancopOLus raza TeM OOJIblIe, YeM BBIIIE TeMIlepa-
Typa KUICHHUS BEIIECTBA. Y CTAHOBIICHA TAKXKe CBSI3b MEXKIY aJCOpOIMel U TEIUIOTOH HCTIapeHus rasa.
AppeHuyc Hailen, 4TO KOJUYECTBO aJCOpPOMPOBAHHOIO Tra3a YBEIMYMBAETCSI C BO3pacTaHUEM
KOHCTAaHTHI, @ B U3BECTHOM ypaBHeHUH Ban-nep-Baanbca.

Yder TpUTSDKCHHS MOJICKYJd. JIeHCTBUE CHII TIPUTSHKEHHS Ta3a MPUBOJUT K  TOSIBICHHUIO
JIOTIOJIHUTEIBHOTO JJABJIEHUS Ha I'a3, Ha3bIBAEMOI0 BHYTPEHHUM JJaBIICHUEM.
4.21. IMHAMUWYECKAA AJICOPBLIU .

Ha mpakTtuke 0oJibIlioe 3HaYCHUE UMEET JUHAMUYCCKas afcopOIus, Korjaa aacopOupyonuics
ra3 Wik CMECh €ro C BO3yXOM IPOIYCKAIOT Yepes3 Cioil aacopOeHTa
4.22. AJICOPBIIMS TAZ0OB U3 UX CMECEM.

[Tpu apcopOrum 13 ra30BOM CMECH KaX bl OTACIIbHBIN Ta3 aficopOUpyeTCs BCerja B MEHbIIIEM
KOJIMYECTBE, YeM ecli Obl MPOUCXOAMIAa aacopOIus OAHOro 3Toro rasa. I[lpu stom yem myuire ras
aZicopoupyeTcs, TeM Jydliie acopOUPyeTCss OH U U3 CMECH.

4.23. AICOPBIIMA HA TPAHUILIE PACTBOP —I"'A3

N3-3a 0THOPOAHOCTH U TIaJKOCTH MOBEPXHOCTU BCSIKOM KUAKOCTU MPU U3YyUEHHUH aJCOPOLIUU
Ha e MOBEPXHOCTH COBEPIICHHO HEMPHJIOKHUMBI OOBIYHBIC TPEACTaBICHUS 00 aKTHBHBIX IIEHTpax.
O4eBHIHO, U3-3a PABHOIIEHHOCTH BCEX YYaCTKOB MOBEPXHOCTHU >KMJIKOCTH U TEIJIOBOTO JBHKEHUS €€
MOJIEKYJ HEeNb3sl TaKKe TOBOPUTh O KAaKOM-HHUOYIb 3aKpeIUIEeHMM MOJEKyJl aacopOTHBa B
ornpesieNIeHHbIX MecTax. MoJiekynbl aicopOTHBa, €ClIM TOJIbKO OHM HE CBSI3aHbI JPYT € JIPYroM MO-
JIEKYJSAPHBIMH CHJIAMH, CIHOCOOHBI CBOOOJHO MEpeMenlaThCsi Ha MOBEPXHOCTH M, KakK IPaBUIIo,
HaXOJSATCS B TEIJIOBOM JBUKEHUU.

4.24. IOBEPXHOCTHOE HATAXXEHUE

Cuna, aeiicTByroas Ha €UHUILY JJIMHBI TPAHULIBI pa3jiena U 00yCIOBIMBAIONIAs COKpAIllEHNE
MOBEPXHOCTHU JKUIKOCTH, Ha3bIBA€TCS CHJIOW TOBEPXHOCTHOTO HATSKEHUS, WIH, MPOCTO,
MTOBEPXHOCTHBIM HATSKEHUEM.

4.25. IOHATHE O ITOBEPXHOCTHO-AKTUBHBIX BEHIECTBAX

Bce pactBopuMbIe BelecTBa MO UX CIIOCOOHOCTH aJcOpOUPOBATHCS Ha I'PaHULIE KUJIKOCTh —
BO3JIyX MOKHO pa3JeliuTh Ha JIB€ TPYMIbI: MOBEPXHOCTHO-aKTUBHBIC BEIIECTBA M IMOBEPXHOCTHO-
WHAKTHUBHbIC BEIIECTBA.

[ToBepXHOCTHO-aKTHBHBIE BEIIECTBA CIHOCOOHBI HAKAIIMBATHCA B IOBEPXHOCTHOM CIIOE, U,
CJIEIOBATENBHO, IIPU 3TOM JIOJDKHA MPOUCXOAUTH MOJIOKUTEIbHAS aIcCOPOLIHSL.

[ToBepXHOCTHO-aKTHBHBIE BEIIECTBA JOJDKHBI O0JIagaThb MOBEPXHOCTHBIM HATsHKEHHUEM,
MEHBIIUM TOBEPXHOCTHOI'O HATSKEHHsI pacTBOpUTENsl (MHAa4Ye HAKOIJICHHE BEllecTBa B
MMOBEPXHOCTHOM CJIO€ TEPMOJMHAMHYECKH HEBBITOJHO), U CPABHUTEIHLHO MAaJIOl PacTBOPHUMOCTEHIO;
MIPU XOpOIled PACTBOPUMOCTH OHU CTPEMUIIUCH Obl YHTH C MOBEPXHOCTH B TIIyOb XHUAKOCTU. B
pe3yibTare HaKOIUIGHHS Ha T[OBEPXHOCTH  pacTBOpa MOJIGKYJ OTHUX  BelIlecTB, ciabo
B3aUMO/JICHCTBYIOIIUX JIPYT C APYrOM, MEKMOIEKYJISIPHOE B3aUMOJICHCTBUE B MOBEPXHOCTHOM CIIOE
YMEHBIIIAETCS U TIOBEPXHOCTHOE HATSHKEHUE Ta/1aeT.

IloBepXHOCTHO-UHAKTUBHBbIE BelIeCTBA CTPEMSATCS YITH C TIOBEPXHOCTH >KUJKOCTH B 00BEM,
B pe3yJbTaTe Yero MPOMCXOAUT OTpHIaTenbHas ancopouus, T. €. ['<O. I[loBepXHOCTHO-WHAKTHUBHEIE
BellleCTBAa 00JaNalOT MMOBEPXHOCTHBIM HATSDKEHUEM, OOJBIIMM TOBEPXHOCTHOTO HATSIKCHHUS
pacTBopuTelns (MHaYe OHU CaMOMPOM3BOJIILHO HAKATUIUBAIUCEH Obl B TIOBEPXHOCTHOM CIIOE), M OOBIYHO
BBICOKOW PacTBOPHUMOCTBIO, YTO CIIOCOOCTBYET X CTPEMIICHHIO YHTH C IOBEPXHOCTU B 00BEM.

BemectBa, He BIMSIONINE Ha MOBEPXHOCTHOE HATSIKEHUE PACTBOPUTEINS, pacHpeAelstoTcs
PaBHOMEPHO MEXIy MOBEPXHOCTHBIM CIIOEM U 00BbEMOM pacTBOpa H, clieoBaTenbHo, A Hux [ = 0.
Takue BemecTBa 00Ja4al0T MOBEPXHOCTHBIM HATSKEHHEM, OMU3KHM K TIOBEPXHOCTHOMY HATSXKEHHIO
pPacTBOPHUTEIS.

YcraHosiieHue PaBHOBECHOI' 0 3HAYEHHUS MOBEPXHOCTHOTO HATSIKEHUSI.
bananc MoneKyJspHBIX CHJI Ha BHOBH OOpa30BaHHON MOBEPXHOCTH WHIWBHUIYAITbHBIX XKUAKOCTEH, a
CIIEIOBATeNIbHO, ¥ PAaBHOBECHOE 3HAYCHHE TOBEPXHOCTHOIO HATSHKEHUS yCTaHABIMBAIOTCS



MPAaKTUICCKU MI'HOBCHHO. Ha IMOBCPXHOCTHU K€ PACTBOPOB MOBCPXHOCTHO-AKTHBHBIX BCIICCTB JOJI’KHA
YCTaHOBUTBCS PABHOBECHAsI KOHLEHTPALUs IOBEPXHOCTHO-aKTUBHOI'O BELECTBA, UTO OCYILIECTBIISIETCS
B pe3yinbrate nuddysuu..

3aBHCHMMOCTDH IOBEPXHOCTHOI'O HATSIKEHHUS OT TeMIIePATYpPhl.

[ToBepXHOCTHOE HATSHKEHHWE WHAWBUIYAIbHBIX JKHIKOCTEH, Kak Yyke ObUIO CKa3aHo,
MOHOTOHHO YMEHBIIAETCA C TeMmneparypoil. IIoBEpXHOCTHOE HATSKEHHE pPACTBOPOB HEKOTOPBIX
IMOBCPXHOCTHO-aKTUBHBIX BCIICCTB C IMOBBIICHUCM TEMIICPATYPbI MOXKCET HU3MCHATHCA I10 KpHBOI;'I C
MaKCUMYMOM.

4.26. YPABHEHUE 'MBBCA

JUia uHTEepIpeTauuii sIBJICHUN aJcOpOLMKM Ha TPaHMIIE PacTBOP — ra3 BECbMa CYILIECTBEHHO
YCTAaHOBUTH CBSI3b MEXJy HU30BITKOM aJCOPOMpPOBAHHOIO BELIECTBAa B IOBEPXHOCTHOM cioe [,
KOHHCHTpaHHCﬁ MOBEPXHOCTHO-aKTUBHOI'O BEIICCTBA B paCTBOPC C- U MOBCPXHOCTHBIM HATSXKCHHUEM a
Ha TpaHUlE pacTBOp — ra3. Jta CBA3b JUIsl pa30aBieH HbIX PACTBOPOB JIa€TCsl U3BECTHBIM YPaBHEHUEM
aacopomuu ['nb6ca.

I' =-(C/RT)(dc/d o)

Cc- koHueHTpauus [IAB, 6 — moBepXHOCTHOE HATSKEHUE

4.27. BIIMAHUE HA AACOPBIMIO HA TPAHUILIE PACTBOP—I'A3 CTPOEHUA U PASMEPA
MOJIEKVYJIBI IOBEPXHOCTHO-AKTHMBHOI'O BEIIIECTBA. I[TPABNJIO TPAVYBE

HeHOHﬂpHOﬁ YaCTbO MOJICKYJIBI IMOBCPXHOCTHO-AaKTHBHOI'O BCHICCTBA OOBIYHO SABIISIIOTCS
aJ'II/ICbaTI/I'-IeCKI/Ie HJIN apOMaTUUYCCKHUE PAaKAJIbI.

JlnuHa YTJIEBOJOPOTHOTO paauKajia CHUJIBHO CKa3bIBA€TCS HAa TMOBEPXHOCTHOW AKTUBHOCTU
Mouekyibl. J{rokno, a 3atem TpayOe, n3ydasl MOBEpXHOCTHOE HATSHKEHUE BOJHBIX PAaCTBOPOB I'OMO-
JIOTUYECKOTO psiia MPEeAENbHBIX MXUPHBIX KHUCJIOT, HAIJIM, YTO IMOBEPXHOCTHAs aKTUBHOCTb AITHUX
BEIIECTB HA IPAHUIIE PACTBOP — BO3AYX TEM BBILIE, YeM OOJIbIlIe UTMHA YTJIEBOJOPOJIHOTO paauKaia,
MpUYEM B CPEAHEM OHA yBEJIUYMBAETCA B 3,2 pa3a Ha kaxayto rpynmy CH.

4.28. CTPOEHUE AZJICOPBLIMOHHOI'O CJIOA HA TPAHUIIE PACTBOP-T'A3

MoHoMoJeKyIsIpHbIe TJIEHKH Ha MOBEPXHOCTU BOJABI MOTYT HAaXOJUTHCS B TPEX COCTOSHUSX:
ra3o00pa3HoOM, KUJIKOM U TBepJoM. JKujakue u TBepible MOBEPXHOCTHBIC TUIEHKH HA3bIBAIOTCS TAKKe
KOHJCHCUPOBAHHBIMHU TUICHKAMH. ATPEraTHOE COCTOSIHHE MOHOMOJIEKYJISIPHOM TJICHKHU OIpeesieTcs
MOJIEKYJISIPHBIMU CUJIAMU, IEHCTBYIOIIUMH MEXAYy MOJIEKYJIaMU TUICHKH.

["a3000pa3Hble MOBEPXHOCTHBIE TICHKH.

B pesynbrare TemnoBoro ABUKEHHUS MOJIEKYJIbI BCE BPEMs MEPEMEIIAIOTCS M0 MOBEPXHOCTH
BOJBl HE3aBHCHMO JPYT OT Jpyra, 4To OOyCJIOBIMBAET MOBEPXHOCTHOE HABJICHUE, JEHCTBYIOIIECE B
HAMpaBJICHUH, TPOTHUBOIOJIOKHOM IOBEPXHOCTHOMY HATSDKEHHIO. Takyr TIJIEHKY C IOJHBIM
OCHOBaHHEM MOXKHO CYHUTAaTh JBYXMEPHBIM T'a30M, IOCKOJBKY MOJIEKYJBI 3TOTO ra3a He MOTYT
OTOPBATHCSI OT BOJIbI U BHIHYKIICHBI ABUTATHCS TOJIBKO B IBYX U3MEPEHUSIX.

[Tonapuas rpynna AuQUIBHOM MOIEKYJIbl MOBEPXHOCTHO-aKTHBHOI'O BeElIeCTBa Oyaromaps
TUAPOPUIBHOCTH M CIIOCOOHOCTH THUAPATHUPOBATHCS OYIET MOrpyXKeHa B BOJMY, a YIJIEBOAOPOIHBIN
paaukan OyAeT JeXaTh «IUJIalliMs» Ha BOJAE, TaK KaK MEXIy paJuKalloM U MOJIEKyJamMH BOJbI
CYIIECTBYIOT CUJIBI IPUTSKEHUS.

4.29. AJICOPBIIMSI HA TPAHUIIE TBEPJIOE TEJIO — PACTBOP

A,Z[COp6I_II/IH U3 pPacTBOpa Ha TBep,I[OI\/’I IMMOBCPXHOCTH, no>1<any171, HaI/I6OJ'Iee BaXxHa I
KOJ'IJ'IOPI,Z[HOfI XUMHH, TaK KaK HMMCHHO OHa JIC)KMT B OCHOBC TaKHUX BAXKHEUIIIUX HBHCHHﬁ, KakK
O6pa3OBaHI/IC H paspyuaIicHuce HHOSOHeﬁ, a TaKXKE€ Uux YCTOﬁQHBOCTB.

HpI/I PacCMOTPCHUN a,[[COp6I_[I/II/I H3 paCTBOpa Ha TBEPAOM TCJIC IPUHATO pa3JIndaTh ABa ClIydas:
a,Z[COp6I_[I/IIO HEIJICKTPOJIUTOB, KOIr'la aIlCOp6I/Ipy10TCH MOJICKYJIbL a)ICOp6TI/IBa, 58 a;[cop6umo
QJICKTPOJIMTOB, KOT'1a I/I36I/IpaTCJ'IBHO az(cop614pyeTc;{ OIVH U3 UOHOB JJICKTPOJINTA.

4.30. MOJIEKVYJISIPHASA AJICOPBLINA U3 PACTBOPOB



KonnyecTBo BemiectBa g, MOJEKYJspHO ajacopObupoBanHoe 1 r ajgcopOeHTa M3 pacTBOpa, OOBIYHO
BBIYMCIISAIOT 10 YPaBHEHUIO:
a = (Co-C1).1000/m

rane Co u Ci HavanbHAas W paBHOBECHAs KOHIIEHTpAlMU aacopOTHBa, MOJIb/I; V — o0beM
pacTBopa, U3 KOTOPOro MPOUCXOAUT afcopOmus, Ji; m — macca ajacopdenta, 1000 — mepeBoaHOM
MHOXHUTENb (U1 IepeBO/ia U3MEPSIeMOI BETUYNHBI B MMOJIB/T).

Mornekynbl  ancopOTHBAa H  CpeIbl SBISIIOTCS KOHKYPEHTaMH, OYEBHIHO, YeM XYXKe
azcopoupyeTcst cpeia Ha ancopOeHTe, TeM Jrydine OyJIeT MPOUCXOAUTH aJCcOopOLHrs PacTBOPEHHOTO
BemecTBa. Uem OoJbIIe MOBEPXHOCTHOE HATSHKEHUE CAMOW CpEIbl, TEM MEHBIIE €€ MOJICKYJIbI
CIOCOOHBI K aJcopOIMM Ha TBEPIOM TeJe W TeM Jydllle Ha HEeM aJcopOMpyeTcs pacTBOPEHHOE
BEIIIECTBO.

4.31. UOHHAA AICOPBLIUA

Nonsl, crocoOHbIE MOJISAPU30BATHCSH, aACOPOUPYIOTCS OOBIYHO TOJBKO Ha MOBEPXHOCTSX,
COCTOSIIIIMX M3 TMOJSIPHBIX MOJEKYJ WM U3 UOHOB. [103TOMYy MOHHYIO a/cOpOIMIO YacTO HA3bIBAIOT
TaK)Ke MOJIIPHON agcopOruei.

Mukpoy4acTku  TMOBEPXHOCTH,  HECYyIIHMe  ONpeAeNeHHBIH  3apsa,  aAcopOupyroT
MIPOTUBOMNOJIOKHO 3apsKeHHbIE MOHBL. [Ipy 3TOM HMOHBI 3JEKTPOJIUTA, HECYIIHE MPOTHUBOMOIOKHBIN
3HaK, HENOCPEJCTBEHHO HE aJcopOMpYyIOTCA, HO MOJ JEMCTBUEM CHJI 3JIEKTPOCTATHYECKOrO
MPUTSDKEHUS OCTAaroTCsl BOJIM3M  aICOPOMPOBAHHBIX HMOHOB, 00pa3ys C HHUMHM Ha TOBEPXHOCTH
azicopOeHTa TaK Ha3bIBa€MbIN ABOMHOMN 3JEKTPUUECKUH CIIOM.

4.32. OBMEHHAA AJICOPBLIUA

Ecnu Ha moBepxHOCTH ajcopOeHTa yKe aJcOpOMpOBaH 3JEKTPOJUT, TO MPU KOHTAKTE 3TOrO
copOeHTa ¢ IpyruM 3JIEKTPOJIUTOM IMOUTH BCEr/a B TOW WM MHOW cTeneHH HaOIroAaercs oOMmeHHas
aocopbdoyus, WId, IpaBuiIbHEe, 0OMEH HOHOB MEX/Y - JBOWHBIM AJICKTPHUUYECKUM CIIOEM aJICOPOCHTa U
cpenoit. IIpm oOMeHHOU amcopOIMu afACcOpPOCHT, MOTJIONIAs OMPEIEICHHOE KOJWYECTBO KaKUX-IMOO
HMOHOB, OJHOBPEMEHHO BBIJIENSET B PAcTBOP 3KBUBAJCHTHOE KOJIMWYECTBO APYTUX HMOHOB TOTO K€
3HaKa, BBITECHEHHBIX C TOBEPXHOCTH.

K oOMeHny criocoOHBI HE TOJBKO YY>KEPOIHbIE HOHBI C aACOPOMPOBAHHBIMU a/ICOPOEHTaMU, HO
Y MOHBI, 00pa3yIouIrecs U3 camoro ajicopOeHTa B pe3yiabTaTe JUCCOLUAIUN €T0 MOJIEKYJI.

4.33. ABJIEHUA CMAUYMBAHUA

K saBnenuto ancopOuuu ONM3KM  SBJACHHS CMayMBaHUS, TaKKe ONpeJesiomuecs
MHTEHCUBHOCTBIO B3aUMOJACHUCTBHSI MEXy MOJEKyJIaMU pa3iMYHbIX BemecTB. PaccMoTpuM siBieHus
CMauMBaHMs HAa MPUMEpPE Kallld KUAKOCTH, HAHECEHHOW Ha MOBEPXHOCTh TBEPJOrO TeJa, XOT»
KOHEYHO, MOYKHO TOBOPHUTH U O CMaYMBAHUH KUJKOCTU KUIKOCTHIO.

CmauuBaHuE U KpaeBOM yroJl.

Ecnu Monexymnbl KUIAKOCTH B3aUMOJICHCTBYIOT C MOJIEKYJaMU TBEpJOrO Tela CHIIbHEEe, YeM
Mexay co00r0, TO XHUAKOCTh PACTEKaeTcs MO IMOBEPXHOCTH WIIM, KaK TOBOPST, CMAayuBaeT ee.
PacTexanue mpoucxomuT A0 TeX MOp, MOKA KUIKOCTh HE IMOKPOET BCIO MOBEPXHOCTh TBEPAOIO Tela
WIM TIOKa CJOW >KUAKOCTH HE CTaHET MOHOMOJEKYISPHBIM. Takod ciydyail Ha3bIBACTCS NOJHbIM
cmayueanuem. OH HaONIOAETCs, HAMIPUMeEp, MPH HAHECEHUM KaIUuld BOJIBI HA TIOBEPXHOCTh YUCTOTO
CTeKIJIa.

Ecnu mMonekynbl KUIKOCTH B3aMMOJECHCTBYIOT APYT C APYTrOM 3HAYMUTEIHHO CHIIbHEE, YEM C
MOJIEKYJIaMH TBEpIOTO Teda, pacTekaHus He mpousonaer. HaoOGoporT, KUAKOCTH cobepercss Ha
MOBEPXHOCTU B KaIlIlo, KOTopas, ecid Obl He JAelcTBOBaja CHJIa TSHKECTH, MMeNla Obl MOYTH
cdepuueckyto popmy

Ecnu xe TBephoe Teno Nydllle CMAuyMBAETCsS HETMOJSPHBIM YTJIEBOJOPOAOM, T. €. €CIU IS
BOZBI yrou1 > 90°, MOBEpXHOCTh HA3BIBAIOT 2UOPOPOOHOU UITH 01e0DUTbHOU.

4.34. AAT'E3UA

K siBneHusiM ajfcopOIuu U cCMaunMBaHUs JTOBOJILHO OJIM3KU TAKXKe SIBICHUS adee3uu,, KOT/a JIBe

B3aMMHO HEPACTBOPHUMBIE KHJIKOCTH, TUOO KUIKOCTh U TBEPJOE TEJO, JIUOO0, HAKOHEI], JIBa TBEP/bIX
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TeJa IPUBOJATCS B TECHBIA KOHTAKT APYT C APYTOM U MOJ ACHCTBUEM MEXMOJIEKYJISIPHBIX MM UHBIX
(HampuMmep, 3JIEKTPUUYECKUX) CHJI MPOYHO MPWIMIAIOT JIPYr K JAPYry TakK, 4TO I UX pa3felicHUs
HY>KHO IPUJIOKHUTH U3BECTHOE YCHIINE HIIH ITPOU3BECTH PadoTYy.

Paznuuaror Tpu ciayvas agresuu.

1. Anre3ust Mexy IByMsl )KUJKOCTSIMH.

2. Anresust MEX]ly KUAKOCTBIO U TBEP/IBIM TEJIOM.

3. Aare3uu MeXxay TBEPAbIMU TEJIaMH.

4.35. TIOHATUE Ob 2JIEKTPOKMHETUYECKUX ABJIEHUAX

[Ipn HanmOXKEHUW Pa3HOCTU DIIEKTPUUECKHX TMOTCHIIMAJIOB HA DJEKTPOJbI, OIYIICHHBbIE B
3aro0JIHEHHBIE BOJIOW CTEKJISTHHBIE TPYOKU, BOTKHYTBIE B KYCOK CBHIPOH TJIMHBI, )KHJIKOCTh B TPyOKe C
MOJIOKUTETbHBIM TIOJIFOCOM MYTHENa, a B TPyOKe C OTpHIATeIbHBIM IMOJIOCOM BOJA OCTaBajlach
MPO3pavyHoON. DTO YKa3bIBAJIO HA TO, YTO YACTHIIBI TJUHBI MEPEHOCITCS B IJIEKTPUUYECKOM TMOJE K
MOJIOKUTEITFHOMY TOJIoCy. boree Mo3gHUMHU HMCCIIEOBAHUAMH OBIJIO YCTAHOBJIEHO, YTO YaCTHUIIbI
MIEPEHOCATCS. B AJIEKTPUUYECKOM IIOJIE C MOCTOSIHHOM CKOPOCTBIO. JTa CKOPOCTh T€M OoJiblle, 4eM
BBIIIIE TTPUIIOKEHHASI PA3HOCTh MOTEHIIUATIOB U JUAJIEKTPUUYECKast TPOHUIIAEMOCTb CPEJIbI, 1 TEM MEHb-
me, 4eMm OoJbIlle BSI3KOCTH Cpefbl. [lepeHoc YacTwil, B DJIEKTPUUECKOM I0JIE€ TOJYYHJI Ha3BaHUE
anekTpodopesa.

Peiice 3ameTns Takke, YTO €CIIM TOHKHM KBAapIIEBBIN MECOK MOMECTUThH B CPeAHIO dacTh U-
o0Opa3Hoii TpyOKH Tak, 4TOObl OH 00pa30Bal Kak Obl MOPUCTYIO auadparmMy, 3aTeM 3alOJIHUTH TPYOKy
BOJIOM W TPUIIOKUTH DJIEKTPUUECKUA TOK K AJIEKTPOJaM, TMOMEIIEHHBIM B 00a KOJIEHa TPyOKH, TO
YPOBEHb BOJIbI B KOJICHE C OTPHIIATEIIBHBIM 3JEKTPOJOM OyAeT TOBBIIMIATHCS IO TEX TOp, MOKa
pa3HOCTh YpOBHEl B 000MX KOJIeHaX HE JIOCTUTHET ompeAeseHHoro 3HadeHus. [logo6HO
aneKTpoope3y ITOT MPOLECC HAET C IOCTOSHHOM CKOpPOCThbIO, M KOJHUYECTBO MEPEHECEHHOU
KUJKOCTU TPSAMO TMPOMOPLHUOHANBHO TNPUIOKEHHOW pPA3HOCTH MOTEHIMAIOB U JAUAJIEKTPUYECKOM
MPOHUIIAEMOCTH W O0OpaTHO MPOIMOPLUUOHAIBHO BS3KOCTU cpenpl. HccnenoBanusimu Bunemana,
MpOBeACHHBIMU B 1852 T., OBLJIO YCTAHOBJICHO, YTO KOJMYECTBO JKHUJKOCTH, TPOIIEAIMICH Yepe3
KalWUISIphl TOPUCTONM Auadparmbl, MPOMOPIHUOHATBHO CHUJIE TOKA U MPU MOCTOSHHOM CHUJIE TOKa He
3aBUCUT OT IUIOIIAJM CEYEHUsS WIM TOMIUHBL JuadparMbl. OTO sBJICHHE OBUIO HA368AHO
3JIEKTPOOCMOCOM, WJIH 3JIEKTPOIHI00CMOCOM.

[Ipuunna oOoux sBieHMiA, oOHapykeHHbIXx . . Peiiccom, omHa W Ta K€ — HaIU4HC
pa3HOMMEHHBIX 3apAgoB Yy TBepaol u xkuakoil ¢asel. [lpu snekrpodopese B pesyibTare
BO3HMKHOBEHHUS AJIEKTPUYECKOTO IOJISI MEXAY 3JIeKTpoAaMu, Oiarogaps MajioMy pa3Mepy 4YacTull
[JIMHBI, TMPOUCXOIUT MEPEHOC OTPUILIATEIBHO 3apsHKEHHOM AUCIEpCHON (a3bl K IMONOKUTEILHOMY
anektpony. Ilpu anekrpoocMoce BBUAY TOTO, YTO YACTHUIIBI MECKa CIUIIKOM TSKENbI, O] BIUSHUEM
AIIEKTPUYECKOr0 MOJs MO KammUIsipaM, UMEIOUIUMCS B CJIO€ MEeCKa, K OTPULATEIILHOMY 3JEKTPOAY
MEePEIBUTACTCS MOJIOKUTEIBbHO 3apsyKeHHAs )KUKOCTD.

HopH B 1878 r. oOHapyX W, 4TO MPHU OCEAAHUU KAKUX-THOO YacTUIl B KMIKOCTH, HAPUMED
MecKa B BOJIC, BOSHUKAET AJIEKTPOIBIDKYILAS CHUJIAa MEKY JBYMSI SJIEKTPOJaMH, BBEJICHHBIMH B Pa3HbIE
MecTa CTOJ0a >KUIKOCTH. DTO SIBIIEHHE, MPOTHBOIIOIOKHOE AJEKTpodope3y, MOIYyYHUIO Ha3BaHUE
saddekra JlopHa, UK MOTEHIMANIA CEAUMEHTAIUH.

[Ipu mpogaBiaMBaHUK KUAKOCTH Yepe3 MOPUCTYIO IEPETOPOJIKY, IO 00EUM CTOPOHAM KOTOPOM
HAXOJATCS AMEKTPOIbI, TakKe ObLI0 0OHAPYKEHO BO3HUKHOBEHHE PAa3HOCTH MOTEHIMAJTOB. SIBieHUe
3T0, OTKphiToe KBuHKe B 1859 1. m oOpaTHOe 5IEKTPOOCMOCYy, OBIJI0O HA3BaHO TMOTEHIIHAIOM
MPOTEKaHUs, UJIU NOTEHIIMAIIOM TEUEHHUSI.

4.36. CTPOEHHE I[BOIZHOFO SJIEKTPUYECKOI'O CJIOA

JIBOWHOM D3JEKTPUYECKUNM CIIOH COCTOMT M3 HOHOB OJIHOIO 3HAKa, OTHOCUTEIIBHO IPOYHO
CBSI3aHHBIX C JUCIIEPCHOM B Clydyae JHO30Jei TBepJou (a3oil (nomenyuanonpedensiowjue uoHsl), U
SKBUBAJIEHTHOI'O KOJIMYECTBA IPOTUBOIOJIOKHO 3apsDKEHHBIX HMOHOB, HAXOIALIMXCA B KHUIKOU
JMCTIEPCUOHHOM cpefie BOMU3U Mex(da3HON MMOBEPXHOCTHU (NPOMUBOUOHDL).
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Teopus ['enpmromnbiia — Ileppena. CoriacHo 3TOM Teopuu JBOMHOM CIION MPEACTABISIETCS KaK
ObI TJIOCKMM KOHJIEHCATOPOM, OJIHA OOKJIaJKa KOTOPOTO CBS3aHA HETOCPEACTBEHHO C MOBEPXHOCTHIO
TBEPJOTO Tena (CTEHKOH), a Apyras o0KIaaKa, HeCyIas MPOTUBOIIOIOKHBIN 3apsil, HAXOIUTCS B JKU/I-
KOCTH Ha 0YE€Hb MaJIOM PAcCTOSIHUU OT IIEPBOM.

Teopuss I'yH — Usnmena. 3HAUUTENBHBIM IIarOM BIIEpE] SIBWJIACh TEOPUsS JABOWHOIO
AIIEKTPUYECKOro €0 ¢ AU(PPY3HBIM CIIO0EM NPOTHUBOMOHOB, NPEUIOKEHHAs HE3aBUCUMO IPYr OT
apyra I'yu (1910 r.) u Ysnmenom (1913 r.), Ota Teopusi B 3HAUUTENIBHON Mepe yCTpaHUIIa HEJOCTAaTKU
teopuu ['enbmronsua — Ileppena.

[To Teopuu I'yu — YsnmMeHa MPOTHBOMOHBI HE MOT'YT OBITh COCPEAOTOUYCHBI TOJIBKO y Mex(a3-
HOUM MOBEPXHOCTH W O0Opa30BbIBATH MOHOMOHHBIN CIIOH, a paccesHbl B KUAKOW (pa3e Ha HEKOTOPOM
pacCTOSAHUU OT rpaHUllbl pasaena. Takas CTPYKTypa ABOMHOIO CJIOSI ONPEAENSIETCS, C OAHON CTOPOHBI,
AIIEKTPUYECKUM TOJEeM Y TBEpIOoH (pa3bl, CTpeMSAIIMMCS NPUTSIHYTh 3KBHUBAJIEHTHOE KOJIMYECTBO
MIPOTUBOMOJIOKHO 3apsLKEHHBIX MOHOB BO3MOKHO OJIMKE K CTEHKE, a C IPYyroid CTOPOHBI, TEIJIOBBIM
JBUKEHHEM MOHOB, BCJIEICTBUE KOTOPOTO NPOTHBOMOHBI CTPEMSTCS pacceiTbCs BO BCEM OObeMe
KUJKOHN (ha3bl.

Takum 00pa3oM, BO3HHKAET PABHOBECHBIN Oughysmsiti CIONW MPOTUBOMOHOB, CBSI3aHHBIX C TBEPAOH
(hazoii.

DTO0 10CTATOYHO XOPOIIO COTJIACYETCS C AKCIIEPUMEHTAIbHBIMU JAHHBIMHU.

Teopus IITepna.

B 1924 r. IlITepH npeuiokui cXxemy CTPOEHUS JBOMHOTO JIEKTPUIECKOTO CII0sI, B KOTOPOW OH
o0benuuua cxembl ['enmpmromnbia — Ileppena u I'yu — Usnmena. Pa3pabatbiBasi Teopuio IBOHHOTO
anekTpuyeckoro cios, LlItepH ucxonni U3 AByX MpearnochIoK.

Bo-nepBbIX, OH NpPHHSI, YTO MOHBI MMEIOT KOHEYHBIEC BIIOJHE OIPEICICHHBIE pa3Mephbl M,
CJIEIOBATENIbHO, IEHTPHI HOHOB HE MOT'YT HaXOJUTHCS K MOBEPXHOCTU TBEpJOH (ha3bl OImxke, 4eMm Ha
pPAacCTOSIHUM MOHHOTO pajuyca.

Bo-Bropeix, Illtrepr yuen cnenuduueckoe, HE JIIEKTPUUECKOE B3aWMOJICHCTBHE HWOHOB C
MMOBEPXHOCTHIO TBEPAOH (ha3pl. DTO B3aUMOCHCTBHE OOYCIOBICHO HAIMYHMEM HA HEKOTOPOM MajiOM
PACCTOSTHUU OT IMOBEPXHOCTH ITOJIST MOJICKYJIIPHBIX (aCOPOIIMOHHBIX) CHIL.

4.37. BIUSHME PA3JIMYHBIX ®AKTOPOB HA DJIEKTPOKMHETUYECKHI ITOTEHIAAJL

Bnusiaue nnanddepeHTHbIX 31€KTPOIUTOB.

PaccmoTpenue BnusHUSA pa3InuHbIX (HAaKTOPOB Ha { -MOTEHLMAI 11e€71eco00pa3Ho HayaTh ¢ Hau-
Oosiee MPOCTOrO0 M TNPAKTUYECKH UPE3BBIYAWHO Ba)XXHOIO Cllyyass — BBEICHUSA B CHCTEMY
MHAE(PEPEHTHBIX JIEKTPOJIUTOB, T. €. NIEKTPOJIUTOB, HE MMEIOIIUX MOHOB, CIIOCOOHBIX OCTPAUBAThH
KPUCTAJZIMYECKYIO PEUIETKY KOJUIOMAHOM wactuubl. Cnemyer ykaszaTb, YTO HMEHHO BBEICHHUEM
UHAN(D HEPEHTHBIX IEKTPOIUTOB Ha MIPAKTUKE Yalle BCETO MOJIb3YIOTCS JUIsl KOAryJIALUN KOJIOUTHBIX
CHCTEM.

Kak yxe ObuI0 mnoka3aHo, MHAU(DQEPEHTHBIE 3IIEKTPOJIUTBI HE MOTYT CKOJbKO-HUOY/b
CYLIECTBEHHO M3MEHUTh OOIIMI CKauOK MOTEHLMala KOJJIOWIHBIX YACTHILl, a 3JIEKTPOKMHETUYECKUH
MOTEHIMAJl TaKKe 3JIEKTPOJIUTHI B OOLIEM CIIydae CHIXKAIOT B Pe3yJIbTaTe YBEIMYEHUSI KOHLIEHTPALUU
IIPOTUBOMOHOB U CXKaTUS JBOMHOTO JJIEKTPUYECKOTO CIIOS.

[Ipu BBeneHnH MHANGPGEPEHTHBIX IIEKTPOJIIUTOB CIIEAYeT pa3anyaTh J[Ba Cayyas:

1) B cucteMy BBOJUTCS JIEKTPOJINT, OAUH U3 HOHOB KOTOPOT'O OJIMHAKOB C IMPOTUBOMOHAMH,

2) B CHUCTEMYy BBOJMTCS JJIEKTPOJIMT, HE HMEIOIMH OOIIMX HOHOB C 3JIEKTPOIUTOM —
CTaOMIIN3aTOPOM.

IlepBbIit ciaywait paccMoTpeH npu obcyxiaeHun teopuid I'yy — Usnmena u Ilrepha.
OueBUIHO, MO MEpPE YBEIWYEHMs COACPKAHMSI B CUCTEME TaKOTO 3JIEKTPOJIMTA TOJIIMHA JBOHNHOIO
ANIEKTPUYECKOTO CJIOSI CTPEMUTCSI CTaTh PABHOW TOJIIMHE aJCOPOIMOHHOTO CJIOSI 32 CUET CXKaTHA
middysnoro cnosa. B pesynprare { -mOTEHIMAN MOHMXKAETCS, TIOKa HE CTAHET PaBHBIM HYJIO, YTO
OyzleT 0TBE4aTh TaK HA3bIBAEMOMY U3091EKMPULECKOMY COCHIOAHUIO CUCTIEMDbL.

Bropoii ciywaif, korga B cHCTEMY BBOAMTCS DJIEKTPOJIUT, HE COAEPKAIIMA OOOMX HMOHOB C
ANIEKTPOJINTOM — CTAOMIIN3aTOPOM, OTJIMYAETCS OT MEPBOIO TOJIBKO TE€M, YTO 37E€Ch UMEET MECTO
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SBJICHHE OOMEHa MPOTHMBOMOHOB KOJUIOWJHON YAaCTHIBI HAa SKBUBAICHTHOE YHCIO OIAMHAKOBBIX IO
3HAKy HOHOB BBEJIEHHOT'O 3JIEKTPOJIMTA.

Bnusiane HenHudGepeHTHBIX YIEKTPOIUTOB.

[Ipu ManbIx KOHUEHTpauusx HeMHAU((EPEHTHOrO SNEKTPOIUTA MPOSBISIETCS, B OCHOBHOM,
nepBas TEHJCHIMS, CBS3aHHAs C MOBEPXHOCTHBIM JEHCTBMEM MOHA, CIIOCOOHOTO JOCTPauBaTh
KpUCTAJIIMYECKYI0 pemieTky. [Ipu OonblimxX KOHLEHTpauMsiX, KOrja JOCTpOMKa KpHUCTaNIMYeCKOU
pELIEeTKH 3aBepllieHa, NpeBaIUpyeT BTopas TeHAeHuMs. [lo3ToMy mnpu BBeAE€HHH B CUCTEMY BCE
BO3paCTAIOIIMUX KOJIMYECTB HEMHAU(PPEPEHTHOro 3JeKTpoiauTa (-MOTEHLIMAJ CHadajga BO3pacTaeT, a
IIOTOM Ia/1a€T, IPOXOAS YEPE3 MAKCUMYM.

Bnusinue pH cpenpl. 3nauenne pH nucnepcroHHON cpesibl MOXKET CUIIBHO CKa3bIBaThCs Ha (-
MOTEHIIMAJIE KOJUIOMAHBIX YaCTHULl, TaK KaK BOJAOPOJHbIE U I'MIPOKCUIIbHBIE HOHBI 00JIaJJal0T BHICOKON
CIOCOOHOCTBIO aJICOPOUPOBATHCS; IEPBbIE — OJaroAaps MajJoMy pajnycy, YTO MO3BOJSET UM OJIM3KO
MOIXOIUTh K OBEPXHOCTHU TBEPJOH (pa3bl: BTOpbIE — M3-3a OOJIBIIOTO IUIOJIBHOIO MOMEHTA.

Binsinne koHIEHTpanuu KOJUIOUHOW CHCTEMBL.

Hcxons w3 cambix OoOHIMX MpEACTaBICHUM, MOXHO MpeArnonaraTb, 4To MpH pa30aBIeHUU
BCAKOW KOJIJIOMJTHOM cuCTeMbl (-TIOTEHLMand [JOJDKEH BO3pacTaTh, TaK KakK TOJIIMHA JIBOWHOIO
AIIEKTPUYECKOrO CJIOSI YBEIMYMBAETCS B pPE3yJbTaTe YMEHbIIEHHS KOHUEHTpPAlMd MPOTUBOMOHOB B
pacTtBope. B xakom HampaBieHUHM B UTOre U3MEHsETCS (-TOTEeHIUal NMpPU U3MEHEHUU KOHUEHTpPALUuu
KOJUIOM/IHOM CHUCTEMBI, OYEBHUIHO, ONpPENENSIEeTCS TEM, BIMSHUE Kakoro M3 JABYX (DaKTOpOB —
yTONIIeHUsT  (CKaTus) JABOMHOIO  3JIEKTPUYECKOro  ciosi WiM  jAecopOuuu  (agcopOuun)
MOTEHIIMAJTIONIPEAETISIONINX HOHOB — B JAaHHOM KOHKPETHOM CIIy4ae OKa)eTCs CUJIbHEe.

Bnusinue temmneparypsl.

C nmnoBbllieHHEM TeMmmepaTypbsl (-MOTEHIMAN [OJKEH pacTh BCJEICTBHUE BO3paCTaHUS
MHTEHCUBHOCTH TEIUIOBOTO JIBM)KEHHUS IMPOTUBOMOHOB M YBEBEJIMYEHHS TOJIIMHBI TBOMHOIOA 3JIEK-
TPUYECKOT'O CIIOS.

Bnusaue npuponabl aucnepcMOHHOW cpeabl. Kak oTMeuanoch B Hayajae dTOM TIJIaBhl,
AIIEKTPOKUHETHYECKUE SIBICHUS, a CIIEJOBATEIbHO, U HAJUYME JBOIHOIO 3JEKTPUYECKOrO CJIOS Ha
Mex(da3HON TpaHUIE XapaKTEPHBI U1 CUCTEM C, MOJIAPHBIMU JTUCIIEPCUOHHBIMU cpenaMu. bosnbiioe
YHCIIO MPOBEJACHHBIX MCCIEI0BAaHUN™ MOKa3ano, 4yTo (-moTeHUuan aucnepcHoil ¢aspl Tem Ooiblie,
4yeM OoJiblIIe MOJISPHOCTh PACTBOPUTEIISL.

4.38. DJIEKTPODOPE3 N DJIEKTPOOCMOC

1. Dnekrpuueckue 3apsiibl IOBEPXHOCTEH KHUAKOCTU M TBEPAOH (a3bl MPOTUBOMOIOKHBI MO
3HaKy M pacloJIOKEHbl MapajuleIbHO Jpyr Jpyry, B pe3yibTare uero oOpasyercs ABOHHOM
3JIEKTPUUECKUN CIOM.

2. TonmuHa JBOMHOrO 3IEKTPUUECKOTO CII0S1 UMEET pa3Mephbl, OJIM3KHUE K MOJIEKYIISIPHBIM.

3. IIpu 21EKTPOKMHETUYECKHX SIBJICHUAX CIIOM JKMIKOCTH, HENOCPEACTBEHHO IIPUJIETAIOMNN K
MIOBEPXHOCTHU TBEPJOH (ha3bl, OCTAETCs HEMOABWKHBIM, TOTA KaK OCTaJIbHAs! )KUJKOCTh, HAXOAILAsACS
BOJIM3M HTOM MOBEPXHOCTH, MOABMKHA W K HEHW NPWIOKHMM 3aKOH TpPEHUs, MPUMEHIEMBbIH K
HOPMAaJIbHBIM KUJKOCTSM.

4. TedyeHHe )KMIKOCTH B JBOMHOM JJIEKTPUYECKOM CJIOE NPHU IEKTPOKMHETUYECKUX SBICHUAX
MIPOUCXOJUT JJAMHUHAPHO M BBIPAXKAaeTCsl OOBIYHBIMU THPOIMHAMUYECKUMHU YPaBHEHUSIMU.

5. /IBOMHOM DIEKTPUYECKHUH CIIOM MOXKHO paccMarpUBaTh KakK IUIOCKONAPAICIIbHBIN
KOH/JIEHCATOP.

6. Pacripenenenue 3apsaoB B JIBOMHOM CJIO€ HE 3aBUCUT OT HAIPSDKEHHOCTH MPHJIAraeMoro
JJIEKTPUYECKOrO I10JIs, U BHELIHSAA PA3HOCTh IIOTEHIMAJIOB IIPOCTO HAKJIAABIBACTCS HA I0JI€ IBOMHOIO
JIEKTPUYECKOTO CIIOS.

7. TBepnmas (aza sBISETCS AUIIEKTPUKOM, KHJIKOCTh K€ IMPOBOAUT AIIEKTPUUECKHH TOK.
[TonaTHO, uyTO BONM3M TBEpPAOH MOBEPXHOCTH BMECT€ C HOHAMH CTPEMHTCS IEPEIBUHYTHCS BCS
KHUJIKOCTb, B KOTOPOM HaxoaaTcss 3TH HOHbL. HaoOopoT, moja BIMSHHEM 3TOrO K€ MOJs TBepnas
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MMOBEPXHOCTh C 3aKPEIUICHHBIMU Ha HEW MOHAMU (TOTEHIIUAIONPEISISIONIUMA HO HaMHU) CTPEMHTCS
MEPEIBUHYTHCS B MIPOTUBOMIOIOKHYIO CTOPOHY (B JAHHOM Cllydae K aHOAy). B 3aBHCHMOCTH OT TOTO,
9TO SBJISIETCS HEMOABIKHBIM — OKUAKOCTh WM TBEpHas IMOBEPXHOCTh, — HaOIOgaeTcs
nepeaBIKeHNe TBEpIor (ha3bl (ANEKTPOoPOpe3) UK KHUAKOCTH (IJIEKTPOOCMOC).

Ecnu He mpunaraTe K ABOWHOMY 3JCKTPUYECKOMY CIIOK Pa3HOCTH MOTEHIIMAIOB, & CMEIIATh
onHy a3y OTHOCHUTENBHO JAPYTOi, TO MPOUCXOIUT TEPEHOC NICKTPUUCCKHUX 3aPSI0B, CBS3AHHBIX C
($a30ii, ¥ COOTBETCTBEHHO BO3HHUKACT JJICKTPHUYCCKHHA TOK, a 3HAYUT, U PA3HOCTh IMOTCHIUAIOB. B
3aBUCHMOCTH OT TOTO, TIEPEIBUTACTCS JH JKUIKOCTh OTHOCHTEIHHO HEIMOJBHMIKHOW TBEPION CTCHKH
WM TIEPEIIBUTAIOTCS TBEPJbIC YACTHUIIBI B KUIKOCTH, HAOIIOMAETCS MO0 MOTCHIMAN TEYCHUS, JTHO0
noreHuan Jlopua

4.39. TIOJIYYEHUE U OYUCTKA KOJUIOUIAHBIX CHUCTEM. CTPOEHUE KOJUJIONMJHBIX
MUILIEJIJT

PaznnyaroT MeToapl CHHTE3a KOJUIOMAHBIX CHCTEM KOHJIEHCAIIMOHHBIE M JUCHEPTalOHHBIE.
Oco00 OT ATHX METO/I0B CTOMT METO/I MENTU3ALNN, KOTOPBIN 3aK/II04aeTCs B IEPEBO/IE B KOJIJIOWTHBIN
pPacTBOpP OCAJKOB, IEPBUYHBIE YACTUIIBI KOTOPBIX YK€ UMEIOT KOJUIOUHBIE pa3MEPHI.
OCHOBHBIMH JBYMS YCIOBUSMH ISl TIOTYYEHUS KOJUIOUIHBIX CUCTEM, HE3aBUCHUMO OT MPUMEHSIEMBIX
METOJIOB CHUHTE3a, SBJSIOTCS HEPACTBOPUMOCTb MJIM JOCTATOYHO Majlas pacTBOPHUMOCTH TUCIEPCHOM
¢da3pl B AMCIIEPCHOHHON Cpelie U Haluyue B CUCTEME, B KOTOpPOil 00pa3yloTcs YacTHIIbI, BEILECTB,
CHOCOOHBIX CTAOMIIN3UPOBATH 3TU YaCTHUIIBL.
4.39.1. KoHaeHCcaMoOHHBII METOI.
OO6pazoBanne OOBIYHBIX KPUCTAJUIMKOB MTPOTEKAET B JIBE CTA/IUH:
1) BO3HHKHOBEHME 3apOjbIlIei (LEHTPOB KPUCTAIUIM3ALMU) B MEPECHIIICHHOM pacTBOpE, MpPUYEM
MPECHIIIEHHE MOXKET OBIThb BBI3BAHO XMMHYECKOH peakuuel, MNpUBOAALICH K MOJYyYEHHUIO
MajopacTBOPUMOTr0 COEIMHEHUS, YMEHBIICHUEM PACTBOPUMOCTH COECIUHEHHS MPH 3aMEHE JIyYILEro
PacTBOPUTEINS XYIIINM, OXJIaKICHUEM pacTBOpa U IPYTUMU IPUIMHAMU;
2) pocT 3apoJbIllieH, YTO MPUBOAUT K 00pa30BaHUIO TOCTATOYHO KPYIHBIX KPUCTAILIIOB.

4.39.2 Merton nenTu3aium.

[lenTu3anueld Ha3pIBAIOT IEPEXOJ] B KOJUIOWIHBIA pacTBOp OCAAKOB, OOpa30BaBIIMXCS TpHU
Koaryysanud. TepMuH nentu3aius OblT BBEJICH elle [ paMoM Ha OCHOBaHUM YHCTO BHEITHETO CXOJICTBA
mporecca MEeNTH3allMd ¢ PAcTBOPEHHEM OEIKOB IO BIMSHHEM TMerncuHa. llenTtw3anus MOXeT
MPOUCXOANTh B PE3yJIbTaTe MPOMBIBAHUS OCaJKa WJIW TOJ JCHCTBUEM CIICIIMAIBHBIX BEIIECTB —
nentu3aTopoB. [lpm 3TOM W3 ocamka yOAISIOTCS KOAryJIHPYIONMEe HWOHBI WM  IENTH3aTOP
azicopOupyeTcss KOJUIOMAHBIMH YacTULIAaMHU OCaJKa, 4YTO BeIeT K OOpa30BaHHIO JBOMHBIX
ANEKTPUYECKUX CIIOEB WJIM COJIbBATHBIX O0O0JIOYEK BOKPYT KOJUIOMIHBIX, YAaCTHIl U K IMPEOJIOJICHHUIO
Onmarojaps HHM CHJI CHEIUICHUS MEXIYy uacTuiamu. llenTuzanmu NOpensTCTBYIOT —SBICHUS
PEKpUCTAUIM3AIlMN U CTAPSHUS, IPUBOIAIINE K CPAIIMBAHUIO YACTHUIL APYT C IPYTOM.

4.39.3. TlomyuyeHue 30J€il METOI0M JAUCIIEPTUPOBAHUS.

K sromy MeTromy OTHOCHTCS MONy4YeHHE KOJUIOMIHBIX WM MHKPOTETEPOTEHHBIX CHUCTEM OOBIYHBIM
MEXaHWYECKUM JUCIIEPTUPOBAHUEM M BUOPALMOHHBIM M3MENbUYEHHUEM, HalpUMep C TOMOIIbIO
yIIbTPa3BYKOBBIX KosneOaHuil. K 3ToMy ke MeTo/1y MOKHO OTHECTH MOJIY4YEHHE 30JI€i M C MOMOIIBIO
AIIEKTPOPACIBIICHUS, XOTS MO CYIIECTBY 3JEKTPOpPACIBUICHUE SBISIETCS KOMOW-HAIUMEH MpOIeccoB
JUCNIEPTUPOBAHUS U KOHJIEHCALIUU

4.40. OUUCTKA KOJUIOUJHBIX CUCTEM

Jlnanu3 — OYHMCTKa KOJUIOMIHBIX PAacTBOPOB M CYOCTAaHIIUN BHICOKOMOIIEKYJISIPHBIX BEIIECTB
OT pPACTBOPEHHBIX B HHUX HU3KOMOJIEKYJISPHBIX COEAUHEHUNM NPU MOMOILIHM IOJYIIPOHHUIIAEMOMN
MeMOpansbl. [Ipu auanuze MoneKyIbl paCTBOPEHHOTO HU3KOMOJIEKYJISIPHOTO BEIIECTBA MIPOXOIAT Yepe3
MeMOpaHy, a HECIOCOOHBbIC AMATU3UPOBATh (MIPOXOJUTH Yepe3 MeMOpaHy) KOJUIOWIHBIE YaCTHUIIbI
OCTaIoTCH 3a HEeM.
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Onexkrpoauanu3. [1oCKOIbKY HU3KOMOJEKYJSIPHBIE TMPUMECH B 30J5X OOBIYHO SIBIISIFOTCS
JNEKTPOIUTAMH, JUAJIU3 MOXKHO YCKOPUTHh IIyTEM HAJIOXKEHHS HA JAUAIU3YEMYIO KHUJKOCTh
IJEKTPUYECKOTrO IOJIA.

Ynerpadunbrpanus. YiapTpaduabTpanneil Ha3pIBACTCS AUATU3, MPOBOIUMBIN O] JaBJICHUEM.
[To cymectBy ynbrpaduibTpalus SBISICTCS HE METOJOM OYHCTKH 30JIeH, a JUIIb METOJOM HX
KOHIIEHTpUpOBaHus. [Ipu 3TOM BaXHO, YTO MOBBIMIAETCS KOHIEHTpAIUsl TOJBKO AUCIEPCHOU (asbl,
COCTAaB K€ JUCIEPCUOHHOM CPEbI MPAKTUYECKU OCTAETCA MOCTOSIHHBIM.

4.41. YCTOMYMBOCTD U KOAT YJISALIUS KOJJIOUIHBIX CUCTEM*

OOblYHbIE KOJIJIOUJHBIE CHUCTEMbl B OTJIMYME OT MOJIEKYJIIPHBIX PacTBOPOB BCIIEJICTBUE
HAJIMYHS TIOBEPXHOCTH pas3zelia YacTUIl C JUCIEPCHOHHOW CPeNol T'eTepOreHHBI, OOJIbIICH YacThIO
TEPMOJIMHAMUYECKH HEPAaBHOBECHBI U arperaTUBHO HEYCTONYNBBI.

4.42. KUHETUKA KOAT YJISINU

Paznmuuator ObicTpyro U MemnieHHyro  koaryisuuto. [log  OwlcTpoit  koarynsuuen
MOJIPa3yMEBAIOT TaKyI KOAryJisilHio, MPH KOTOPOHM BCE CONMKEHHS YacTHI], HaXOIAIIMXCS B
OpPOYHOBCKOM JIBUKEHUH, KOHYAIOTCS UX CIUTIAHHEM.

[Ipu MemIeHHOW KOaryJsluu BCIEACTBHE TOTO, YTO HA MOBEPXHOCTH KOJUTOWJHBIX YACTHIL
YaCTUYHO COXPAHWIICS JBOWHOW OSJIEKTPUYECKUI CIIOH, colbBaTHas 00OJOYKa W T. M., CIUIAHUE
MPOMCXOJUT JIMIIb B pe3yjbTaTe 0co00 yaauHbix cOmmxeHuit. Takum oOpa3zom, oba TepMmuHa
SIBIISTEOTCSI BIIOJTHE YCIIOBHBIMHU.

Teopuss KWHETHKH OBICTPOW KOATyJSIMH CO3JaHa TOJBCKHUM YYeHBIM (CMOJYXOBCKHM.
OCHOBHBIE TOJIOKEHUS, U3 KOTOPBIX HCX0amil CMOIYXOBCKHH, CBOIATCS K TOMY, YTO MEXIy
YacTUI[AMM 3011 JEMCTBYIOT CHJBl NPUTSDKEHMS M OTTAJKMBAHUSA; IOCIEJHHME OCIabeBaloT IpU
BBEJICHUM DJIEKTPOJIMTAa U NMPH KOHLEHTPALMM SJIEKTPOJIMTA, BBI3BIBAIOLIEH OBICTPYIO KOAryJIALMIO,
ucue3aroT Bosce. JlanpHeliee nprubaBieHUe NEKTPOIUTA HE MOKET YCKOPUTh Koarysanuuto. YacTuist
Takoro acTtaOWIM30BAaHHOTO 30JI1 TpPHU COMMKEHWH B TIpoliecce OpOyHOBCKOTO [IBIDKCHUS Ha
JOCTaTOYHO OJM3KOE PACCTOSHHE CIMIAIOTCS MOJ AABICHHEM CUJI MOJIEKYJISPHOIO IHPUTSKEHUS,
oOpa3ysi arperar, KOTOpPbIM cOBepIaeT B JajbHEWIIEeM OpOYHOBCKOE IBMKEHHE KaK OIHO LEJO€.
[Tpupony cui, neHcTByOMMX Mexay yacTuamMu CMOJIyXOBCKUIM HE paccMaTpUBall.

4.43. COJIbBATALIUA YACTULI, CTPYKTYPHO-MEXAHWYECKMIA "
DHTPOINUNHBINA ®AKTOPBI YCTOMYMBOCTHU

ConpBaTHBIE O000JIOUKH OOpa3ylOTCsi Ha TpaHulle paznena ¢a3. Mexay CoIbBaTHBIMH
000JI0YKaMH OTCYTCTBYET MOJICKYJIIPHOE TMPUTSDKEHUE, IMOCKOJIBKY CHiIa B3aUMOJCHCTBHSI MOJICKYJT
CIIOSI TIPAKTHYECKH paBHA CHJIC B3aMMOJICHUCTBHSI MOJICKYN cpefbl. [Ipu CONMXKEHHS 4YacTHII
HE00XO0IMMO COBEPIIUTH pabOTy, pacXoAyeMyI0 Ha yJaJeHHUe COJIbBATHOTrO cios (paboTa aecopOiun),
YTO MPUBOJUT K MOSIBIICHUIO 3HAYUTEILHBIX CHJI OTTAIKUBAHUS MKy YaCTHIIAMHU.

4.44. TEOPUU KOAT'YJIALIMU DJIEKTPOJINTAMU

B mHacrosmee BpeMs O6H_IerI/I3HaHHOI>'I SABJIACTCA (I)I/ISI/IHCCKEUI TEOpHUA KOaryJjsduuu
QJICKTPOJINTaMH, 6a31/1py}0ma51051 Ha O6H_[I/IX MMpUHOHUIIaX CTaTUCTUYECKOU (1)I/ISI/IKI/I, TCOPHUU paCTBOPOB U
TECOpUn JIENCTBUSA MOJICKYJISIPDHBIX CHJIL. dusnueckas TCOPpHUA KOAr'yJIAIUHA JJICKTPOJIHUTAMU CTPOUTCH HaA
pPacCMOTpCHUN Oairanca MOJICKYJIIPHBIX CHJI HMPUTAKCHUA U CHII MOHHO-3JICKTPOCTATUYCCKOI'O OT-
TaJIKUBaHH, HeﬁCTBYIOLHHX MCIKAY YaCTULlaMU.

HpI/I PACCMOTPCHUUN KOaAryJsiiu KOJUIOUIAHBIX CHUCTEM CIICAYCT PA3JInvaThb J[ABa MPCACIIbHBIX
cirydas:
1) HeﬁTpaHH3aHHOHHy10 KoaryJjsanuro, Korja IOTCps YCTOI‘/JIHI/IBOCTI/I MMPOUCXOAUT B PE3YJILTATC
PA3PAKCHUA KOJUIOMAHBIX YaCTUI] U YMCHBIICHU UX (Po-TIOTCHIHAJIA
2) KOHICHTPAITMOHHYIO KOAryJsiluro, npu KOTOpOfI MOTCPA yCTOI\/'I‘-II/IBOCTI/I CBsA3aHa HC C IMMaJACHUEM (o~
IIOTCHIIMAaJla, a BbI3BaHA CXKaTUECM ﬂH(b(bYSHOFO JIBOMHOTO CJI04.
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4.45. TETEPOKOAT'YJIALMA U TETEPOANAT YJIALNWA KOJJIOMJHBIX CUCTEM

SIBneHue B3aMMHOM KOAryJsiliMM WM TE€TEPOKOAryysiuy KOJUIOMAOB, HAOJIO/AaBIICECs €Ile
[Mukronom u Jluagepom B 1897 T., OOBSCHSIM JEHCTBHEM MPOTUBOMOJIOKHBIX 3apsI0B YacTHUIL
JUcTiepcHOi (a3l 000MX 301€H, B Pe3yIbTaTe YEro MPOUCXOAUT CIIUIIAHUE YaCTHII.

44. KOATYJISALMA IO JEMCTBUEM ®U3NYECKUX ®AKTOPOB

Koarymsiust  oOyclioBiuMBaeTcss W JOPYTUMH, 4YHCTO  (U3WYECKUMHU  (pakTOpamMu —

MEXaHHYECKUM BO3JCHCTBHEM Ha KOJUIOMJIHYIO CHCTEMY, HArPCBAHHEM WJIM 3aMOPAXKHBAHUEM 30JIA,
pa36aBHCHI/IeM HJIM KOHLCHTPHUPOBAHUCM. KO&I‘YJUIHI/IH MOXECT TAKXC MNPOUCXOAWTH IIOA BJIIMAHUCM
BUJMIMOTO U YJIbTPa(HOIIETOBOTO CBETAa, PEHTTEHOBCKUX Jy4ed, PaJldOAKTHBHOTO W3IY4YCHHS, NPU
JIEMCTBUU DJIEKTPUYECKOrO0 pa3psAna M yibTpa3Byka. HakoHel, pa3pylleHUE CHCTEMBI MOXKET
HAaCTYyIIUTh CIOHTAHHO IIpU MJIWTCIBHOM XPaHCHUU KOJ'IJ'IOI/II[HOI\/’I cucreMel. K COXKaJICHUIO,
OCOOCHHOCTH ¥ MEXaHU3M O€33JIEKTPOJIUTHOW KOATyJSIHA JO HACTOSIIErO0 BPEMEHH HW3YYCHBI
HEJOCTATOUHO.
HpI/ILII/IHBI KoaryJjianquu 1mnmpu MEXaHHn4€CKOM BOSI[GI\/'ICTBI/II/I O6YCJ'IOBJ'ICHBI, BE€POATHO, BPEMCHHBLIM Ha-
pyleHueM ajacopOLroHHOro OanaHca cTabmiInM3aTopa y MOBEPXHOCTH KOJUIOMJHBIX yacTuil. Takue
acTaOMIM30BaHHBIC YAaCTHIIBI TIOJYyYalOT BO3MOXKHOCTH COJIMKATHCS Ha PACCTOSIHWE JICHCTBUS
MOJICKYJISIPHBIX CHJI M BCJICICTBHE ITOT'O CIMITAFOTCS JPYT C JPYTOM.

Habnromaronnyrocss B HEKOTOPBIX CIIyYasx KOATYJLSIIIHIO TPW pa30aBICHUU THIPO30JICH BOIOW
MOXHO OOBSICHUTh JIeCOpPOIMer CTaOMIM3YIOMIEro JJIEKTPOJIUTAa C TOBEPXHOCTH YaCcTHI[ B
TMCTIEPCHOHHYIO CPEJTy, YTO OOYCIIOBIMBACT MaJICHHUE 3apsijia YaCTHIIBI.

HarpeBaHHe JaXE OO0 KUIICHUA 00BIYHO CpPaBHUTCIIbHO MAJIO BJIMACT HaA YCTOﬁQHBOCTB Trua-
po3oseit. HaOmromaromieecss B OTHETBHBIX CIydasx IaJeHUE arperaTUBHOM YCTOMYHMBOCTU TIPH
HarpeBaHUU OOBSICHACTCS, BEPOATHO, JecopOnuel crabuian3aTopa C TOBEPXHOCTH YACTHUIBI M
YBEIIMYEHUEM WHTEHCUBHOCTH OpOyHOBCKOTO aABMXeHHs. O0a 95Tu (¢dakropa CHOCOOCTBYIOT
MIPEOI0JICHUIO YHEPTETUYECKOT0 Oapbepa IpU CTOIKHOBEHUHU YaCTHII.

OxnaxaeHue TUAPO30Jeil 10 TeMIepaTyp, BbIIIe TEMIEpPaTyphl UX; 3aMOPaKUBAHUS, OOBIYHO
Takke  Majo  CKa3blBaeTCs Ha  YCTOMYMBOCTH  rujposoyied.  HaoGopoT, oxmnaxaeHwue,
COIPOBOXKIAIOIIEECS 3aMOpPAXUBAHUEM THUAPO30JiA, OYEHb YacTO MPUBOAUT K €ro KOaryJssiuH,
MIpUYeM KOaryJsilius, Kak MpaBuiio, ObIBaeT TeM OoJjiee MOJHOM, YeM HUXKE TeMIepaTypa, 10 KOTOpoit
OXJIXKJAJICS 30J1b, U YEM JIOJIbIIE OH MPEeObIBal B 3aMOPOKEHHOM COCTOSIHUM.

4.45. BOBHUKHOBEHUME 1 OCOBEHHOCTU CTPYKTYP B KOJUIOU/IHBIX CUCTEMAX

Koaryasinmonnbie cTpyKTypbl. K HUM OTHOCATCA CTPYKTYphl, OOBIYHO BO3HHKAIOLIME B
pe3yibTaTe IOHMKEHHUSl arperaTMBHOM YCTOMYMBOCTH JAMCHEpPCHBIX cucteM. Crneunduyeckum
CBOWCTBOM KOAryJsIIUOHHBIX CTPYKTYp ABIseTcs mukcomponus (OT TIped. — THKCO —
IIPUKOCHOBEHUE, TPOIE — MOBOPOT, U3MEHEHHE) — CHOCOOHOCTh CTPYKTYp IMOCIIE UX pa3pylleHHs B
pe3yJibTaTe Kakoro-HuOyJb MEXaHWYECKOIO BO3JEHCTBHSI CaMOIIPOU3BOJIBHO BOCCTAHABJIMBATHCSA BO
BpeMeHHU. VHaye roBOps, THUKCOTPONHMs MPEICTaBIAET COOOH CIOCOOHOCTh K HM30TEPMHUYECKOMY
o0paTUMOMYy IpeBpalleHuIo 301 B reyib. CyIMIHOCTh TMKCOTPOIMHU 3aKJIHOYAeTcs B TOM, YTO CBS3H,
KOTOpbIE OBbUIM pa3pylIEHbl MPU MEXaHMUYECKOM BO3JEHCTBUHU, BOCCTAHABIMBAIOTCA B pe3yJbTaTe
CIlyyallHBIX yJAUHBIX COYJapeHH 4YacTHI, Haxo[sdmuxcsi B OpOYHOBCKOM JBIKEHMH. Takoe
IIOCTETIEHHOE BOCCTAaHOBJIEHUE CTPYKTYPBI U, CIEI0BATENIBHO, HAPACTAHNUE €€ TIPOYHOCTH NMPOUCXOIUT
HE TOJIBKO, KOTJla CUCTEMAa HaXOAUTCS B IMIOKOE, HO U IIPU TEUEHUU CUCTEMBI CO CKOPOCTBIO MEHBILIEH
TOM, KOTOpast 00yCIOBUIA JAHHYIO CTENIEHb Pa3pyLICHHs IEPBOHAYAIBHON CTPYKTYPBI.

SIBNeHHME THUKCOTPONMS 4acTO BCTPEYAETCS B NMPUPOAE. THKCOTPOIHBIE CBOMCTBA MPOSBISAIOT
HEKOTOpbIe TPYHTHl («IBIBYHBI»). JlIi OPOTOIUIa3Mbl B KJIETKAaX JKHUBBIX OPraHU3MOB TaKkKe
XapakTepHa THKcoTponus. I'enm MHO3MHA 007agal0T CHJIBHO BBIPRKEHHBIMH THUKCOTPOITHBIMHU
CBOWCTBaMH, YTO CBUJETEILCTBYET O POJIU TUKCOTPOITUH B pabOTEe MYCKYJIOB.
KonaencanuonHo-KpucTaaljin3anmonnbie cTpyKTypbl. K 3ToMy THIy npuHamiexaTr cTpyKTyphl, Y
KOTOPBIX CBSI3M MEXIY YaCTHIIAMU 00pa30BaHBbI 3a CYET XMMHUUYECKUX CHII. DTH CTPYKTYpPbl BOZHUKAIOT
0o B pe3ynbTare OOpa3oBaHMs MPOYHBIX  XMMHUYECKMX  CBsI3€M  MEXIy  YacTULAMH
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(KOHJICHCAITMOHHBIE CTPYKTYpBI), JIMOO BCIEACTBHE CpalllMBaHUS KPHUCTAJUIMKOB B TIpoOIecce
BBIKPUCTAJUIM30BBIBAHUS HOBOU (Da3bl (KPUCTAIUIM3ALUOHHBIC CTPYKTYPHI).

4.46. 3ABUCHMMOCTDb BJ3KOCTU KOJUIOMAHBIX CHUCTEM OT KOHIEHTPALMHA
JUCITEPCHOU ®A3bI

Bs3koCcTh KOJUIOMIHBIX CHCTEM BCETJia BBIIIE BSI3KOCTH YHCTOM JAMCIIEPCHOHHOWU CPEIBI.
OiiamreiH B 1906 1., UCXOAd U3 YMCTO THUAPOAMHAMUYECKHX IPEICTABIICHUM, BBIBEN ypaBHEHHE,
YCTaHABJIMBAIOIIEE CBSA3h MEX/IY BSI3KOCTHIO CUCTEMBI 1] KOHIIEHTpAIMel AUCTIEPCHON (Da3bl:

N=1o(1+2.5 ¢)
/1€ Mo — BSI3KOCTh IUCIIEPCUOHHOMCPEBI; (¢ — 00BEMHAsi KOHIIEHTPALUs TUCIIEPCHOM (a3bl.

Bausinne aHM30AHMAMETPUYHOCTH dYacTHll. [Ipy mManoukooOpa3HOW, SIUTUTICOMTHON WIIH
MJIACTUHYATOW (pOpMEe YaCTHI[ CYCII€H3UU BSI3KOCTh CHCTEMBI BCErja OOJbIe, YeM JIOJDKHA OBbITh
COTJIACHO YpaBHEHUIO DWHINTEHA. [IprurHa 3TOro 3aKito4aercss B TOM, 4TO KUAKOCTh, OMaIarolas
B 00beM (PJUIMIICOUT BpAIICHHS ), 00pa3yIOMINIICS BOKPYT HEIIapOOOpa3HBIX YaCTHUII, HAXOIAIIUXCS B
MHTEHCUBHOM OpOYHOBCKOM JIBM)KEHHH, CTAHOBUTCSI Kak Obl CBSI3aHHOM ¢ yactuued. B pesynbrare
3TOr'0 BO3HHMKACT KaXyIIeecs yBEIHMUECHUE OOBEMHOHW JIONHM JUCIEPCHON (a3sl B CHCTEME, YTO U
IMPHUBOJUT K MMOBBINICHUIO BA3KOCTH.

Bsi3kocTh cucTeM, coiepKalnux aHH30JHaMEeTPUICCKUE YaCTUIIBI, KAK MBI BUJICIIH, 3aBHCUT OT
CKOPOCTH TEUCHHS. BBITSHYTHI" YacTUIBI OPUCHTUPYIOTCS B TIOTOKE, BpAIaTEIbHOE IBW)KCHUE HX
3aTPYAHSCTCS M B PE3yJIbTATE 3TOTO BSI3KOCTh CHCTEMBI C YBEITHUSCHUEM CKOPOCTH TCUCHHS CHUYKACTCS.
[TogoGHoOe siBIIEHHE MOKHO HAOII0aTh, HAIPUMEDP, TIPU U3MEPEHUHU BSI3KOCTH 3051 V205, yacTuilpl
KOTOPOTO CHJIbHO aHH-30IMaMETPUIHBI.

4.47. CUCTEMBI C TA30BOM JUCIIEPCUOHHOM CPEJION

MoJieky/JISIpHO-KHHeTHYeCKHe CBOMCTBA. A3D030JI1 — CPaBHUTENIBHO CHUJIBHO Pa3pe:KEeHHBIE
CUCTEMBbI, 00J1a1al01IKe MaJIbIM KOA(G(GUIIUEHTOM BHYTPEHHEr0 TPEHUS TUCIEPCUOHHON Cpebl. DTUM
U OTPEEISAIOTCA OCOOCHHOCTH UX MOJIEKYJISIPHO-KUHETHUECKUX CBOMCTB.

duekTpUYecKkue cBoiicTBa. Kak yxe yKa3blBajloCh, BOKPYI YacTHIl B CHUCTEMax C Ira30BOM
JMCTIEPCUOHHOM Cpe/ioil He MOTyT BO3HUKATh [IBOMHBIE AlIeKTpUUECKHe ClIoN. TeM He MeHee YacTHIIbI
a’po30Jiei B OMpECNIEHHBIX YCIOBHUSIX MOTYT OBbITh 3apsKEHHBIMU, XOTS 3apsii UX OOBIYHO HEBEJHK.
DneKTpUUYeCKUi 3aps] Ha 4YacTHIAX B a’po30JsIX BO3HMKAET JUOO B pe3ylbTaTe OOpa3oBaHUS U
MOCIIEAYIOIIEr0 HAPYIIEHUs KOHTAKTa YacTHUI[ IPYT C JPYrOM WU C KaKOW-HUOYIb MOBEPXTIOCTHIO,
mu60, Jamie BCero, BCIeACTBHE acOPOLIMU HA TTOBEPXHOCTH YaCTUIl MOHOB T'a30B.

ArperaTuBHasi yCTOHYMBOCTD. DIEKTPUUYECKUI 3apsij] 4aCTHUI[ a3PO30Jieil, BOSHUKAIOUIUI 00OBIUYHO
B pe3yibTaTe aJcopOIMu HOHOB, KaK MPaBHIIO, BEChMa HEBETHK, & HHOTIa MPAKTUYECKU PaBeH HYIIIO.
Bcraer Bompoc, MOryT 1M BO3HUKAaTh Ha TOBEPXHOCTH YACTHUI[ a3po30Jisl MOJEKYJSPHBIC
aJICOPOITMOHHBIE CIIOM M CIIOCOOHBI JTU TaKHE CIOW OOYCJIOBIMBATH arperaTMBHYIO YCTOWYMBOCTH
aspo30Jei.

48. METO/bI IOJIYUYEHHUSA ADPO30JIEA

Metoabl KOHAeHcAaMH. B OCHOBe BCEX KOHJCHCAIIMOHHBIX METOJIOB 06pa303aH1/151 aaposoneﬁ JIC)KHUT
KOHACHCAWA TICPCCHIIMICHHBIX IIapOB. HCpCCBIH_[CHI/IC ImapoB MOXKCT OBITh AOCTHUTHYTO 0o 3a cYeT

OXJIAXKICHHUA CUCTEMBI, 1100 npu O6p8.30BaHI/II/I napa B pE€3yJIbTaTe XUMHUYECKOM pCaKkuuu.
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Metoasl aucneprupoBaHusi. K MeronaMm moiydeHus a’po30iield MyTeM IUCTIepPTrUpOBAHHS
OTHOCATCS M3MENIbYCHHE U HMCTUPAHUE TBEPABIX TEJ, PACHBUICHHE >KHIKOCTECH, a TaKkKe MOJydYeHUe
a’po3oJiel B pe3ynbTaTe B3pbiBa. Kak mpaBuiio, MeTojaMu JUCTIEPTUPOBAHHUS MTOTyYaroTcs ropas3io Oosee

HU3KOAUCHEPCHBIE U 00JI€e MOIUANUCIEPCHBIE a3P0O30JIU, YEM METOIaMH KOH/IEHCALUH.
49. METOJbI PA3PYIHIEHUA ABPO30JIEN

Ha npaktuke uwactuibl aucnepcHou ¢as3bl BBIACISIOT W3 Ta30BOM Cpeabl MyTeM W3MEHEHUS
CKOPOCTH W HAMpaBJICHUS] MOTOKA a’po30Jid (MHEPLIHMOHHOE OCaXIACHHUE) (puibTpaiuei, neicTBHEeM

YABTPA3BYKA WM MIEKTPUYECKOTO MOJIs, BBEICHUEM 3apOJIBIIIEH U KOAryJIAIHUeE.

4.50. CUCTEMBI C )XUJIKOM U TBEPIOM JIUCITEPCHOM ®A30I1
4.50.1. Cycnen3uu

K cycnensusm mpu TOCTAaTOYHOM COACPKAHUU BIIATH OTHOCSITCSI TIOUBBI U TPYHTHI, TIIMHSIHOE
TE€CTO, WCIOJb3yeMOe B KEPaMHUUYECKOM TMPOM3BOJICTBE, IIEMEHTHBIE M W3BECTKOBBIE PAaCTBOPHI,
MPUMEHSIEMbIE B CTpOUTENbHOM Jene. CyCrneH3WsIMU SBIISIIOTCS B3BECH MUTMEHTOB B OPraHUYECKUX
cpenax, MPUMEHSIOMMXCS B Ka4eCTBE MACISHBIX KPacOK W IBETHBIX JIAKOB, B3BECH Tpadwura M yris,
WCTIOb3YyEMBIE IS CO3/IaHUSI IICHTPOB KPUCTAITU3AINH C IIEJIbI0 TTPEIOTBPAIIeHUsT 00pa30BaHMs HAKUTIN
B KOTJIax U T. 1.

CycneH3uu OJHOBPEMEHHO IOTJIOIIAI0T U PACCEUBAIOT CBET, XOTS UX YACTHUIBI MO pa3Mepy
0o0JIbllle KOJIOUTHBIX YacTHll. [Ipy 3TOM B OT/IMUYME OT ONaIeCHUPYIOLIUX 30J€i CyCIeH3UH MPOSBISIOT
MYTHOCTB HE TOJIHKO MPH OOKOBOM OCBEILIEHUH, HO M B IIPOXO/SIIEM CBETE.

[TockonbKy 4YacTUIIBI CYCTHEH3MH O0JaJal0T CPaBHUTEIBHO OOJBIIUMU pa3Mepamu (OHH
BHUJIUMBI B MUKPOCKOII), CyCTIEH3UH CEIUMEHTAIIMOHHO HEYyCTONYMBBI, €CIIU TIOTHOCTh JUCTIEPCHON (hazbl
HE OYCHb OJIM3Ka K INIOTHOCTU JUCTIEPCHOHHON CPEIbl HO BA3KOCTh ATOM Cpeibl HEe OUYEHb BeHKa. [1o Toi
XK€ MPUYUHE CYCHEH3UU He OOHApPYKUBAIOT OCMOTHYECKOTO JABJIEHUS U OpPOYHOBCKOTO JBIKEHUS U HE
CcrocoOHBI K quddy3um.

Kak mpaBuiio, yacTHIlbl CyCIIEH3UH, paBHO KaK U 4acTULIbI JTHOPOOHBIX KOJUIOMJOB, UMEIOT Ha
MMOBEPXHOCTH JIBOMHON JJICKTPUYECKUN CJIOW WM COJBBATHYIO OO0OJOYKY. OJIEKTPOKHHETHYCCKUI
MOTEHIIMATT YaCTHUI[ CYCHEH3MIl MOXHO OIpEeIeluTh C MOMOILIBI0O MaKpo- WIM MHUKpPOdJeKTpodopesa,
MIpUYEM OH UMEET BEJIMUMHY TOTO K€ MOPSAIKa, YTO U {-MOTEHIANl YaCTULl TUITMYHBIX 30JICH.

B omnpeneneHHbIX YyCIOBUSIX B CYCHEH3USX, TaK JK€ Kak M B 301X, 00pasyrorcs
MIPOCTPAHCTBEHHBIE KOATYJISIMOHHBIE CTPYKTYPBI, CIIOCOOHBIE K CHHEpPE3HCy. SIBIEHHS] THKCOTPOIUU H
peoreKcuy Ipu COOJIIOJICHUN COOTBETCTBYIOIIMX YCIIOBUHM, MPOSBISIOTCA Y CYCIEH3UI MOUYTH BCErna B
OoJbllel CTENeHH, YeM Y JIMO(POOHBIX KOJIJIOUTHBIX CHCTEM.

Jlyia cycrieH3uii XapakTepeH psJl MPOILECCOB, HE CBOWCTBEHHBIX KOJJIOUJIHBIM CHUCTEMaM WM
MIPOTEKAOIIUX Y MOCIEIHUX MHaue, 4eM y cycreHsuil. K Takum mpoiieccaM OTHOCSTCS CEAMMEHTAIUS U
droTarus.

OunbTpars CyCHneH3ui omnpeaenseTcs] MTUCIEPCHOCThI0 M CTENEHBI0 arperanuyd 4acTull, a
Takke OOpa30BaHMEM KOAryJISIHOHHOW CTPYKTypbl M CHOCOOHOCTHIO €€ K CaMOYIUJIOTHEHHIO B
¢bunbTpyromem ocanke. [ToaTomy punbTpaius sBISETCSA CIOXHBIM (PU3UKO-XUMUYECKUM MPOIIECCOM, Ha
KOTOPBIM BIUSIOT BCe (DAaKTOPHI, YIPABISAIONINE arperMpOBaHUEM YaCTHIl M PA3BUTHEM KOATYJISIIMOHHBIX
CTpyKTyp. He MeHee clo’keH M MpoliecC KOIbMAaTalli — «B Mbl B)» MeENbUANIINX TIMHUCTHIX WM
WIMCTBIX YaCTHUI[ B TIOPHI TPYHTA JJIsl YMEHBIIICHUS BOJOMPOHUIIAEMOCTH Pa3TUYHBIX TUIPOTEXHUIECKUX
COOpPYXKEHH —- nam0O, TUIOTHH | T. [I.

4.50.2. DOmynbcuu

I'eTeporeHHbIC CHUCTEMBI, Ha3bIBAEMBIE SMYJIBbCHUSMHU, IIUPOKO PACTIPOCTPAHEHBI B TMPHUPOJIE
(MOTIOKO, MIIEUHBIH COK pacTeHuid W T. 1), O0e XUAKOCTH, 00pa3yrolue SMYJbCUIO, JOKHBI OBITh
HEpPAacTBOPHMBI HIJIM Mall0 PAacTBOPUMBI JAPYr B Jpyre, U B CHUCTEME JOJDKEH MPHUCYTCTBOBATH
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CTaOMIIN3aTOP, KOTOPBIH B 3TUM Clyyae Ha3bIBAIOT 2M)/162AMOPOM. DMYIbCUU TEM CEAUMEHTALMOHHO
ycToifuuBee, yeM OJinxke IIOTHOCTH 00enx ¢as.
Knaccugukamus smynbcuii

OO0brunbIe T1O(OOHBIE AIMYIBCUU KIACCUPUIMPYIOT JTHOO MO MOISIPHOCTU AUCHEPCHON (Dasbl U
JMCIIEPCUOHHOM Ccpelibl, JIN0O 10 KOHLIEHTPALUH IUCTIEPCHOM (pa3bl B cucTeMe.

CornacHo nepBoil KiaccHPUKAIMKM Pa3IM4yaioT 3MYJIbCUM HEMOJSPHON WK caabonosspHOn
XKUJKOCTHU B MOJISIPHOM (HarpuMep, IMYJIbCHs Maciia B BOJIE) — AMYJIbCUH IIEPBOTO pojia, UK IpsMbIe, U
SMYJIbCUU TIOJISIPHOM JKMJIKOCTH B HEMOJISIPHOH (Hampumep, BoJa B Macie) —AMYJIbCUU BTOPOTO poja,
i oOpaTHsIe.

K pa306aBieHHBIM SMYIBCHSAM OTHOCATCS CUCTEMBI )KHIKOCTh— KHJIKOCTb, coaepskamiue 10 0, 1
00beMH.% aucnepcHor (as3pl. TUMHYHBIM NPUMEPOM TAKHX CHCTEM MOXET CIYKUTh DMYJIbCHS Ma-
IIMHHOT'O MacJia B KOHJeHcaTe, 00pa3yromeMcs Ipu paboTe MapoBbIX MAlllUH.

K KOHIIEHTPUPOBAHHBIM 3MYJIBCUSIM OTHOCSITCSI CHUCTEMBI KHUAKOCTh — KHUAKOCTh CO CpPaB-
HUTEIFHO 3HAYUTENIbHBIM COZICp)KaHUeM AUCTIEpCHON ¢a3bl, BIIIOTH 10 74 00beMH.% (puc. Xll, 1a). Oty
KOHIEHTPALIMIO YacTO yKa3bIBAIOT KaK MaKCUMaJIbHYIO JIJIsl AMYJIBCHI 3TOr0 Kjacca MOTOMY, YTO OHA B
cllyda€ MOHOJMCIIEPCHOW AMYJbCUU COOTBETCTBYET MAaKCHUMaJbHO BO3MOXKHOMY OOBEMHOMY
COJIEp>KaHUI0 HeZAePOPMHUPOBAHHBIX ChEepUUECKUX Kalelb HE3aBUCHUMO OT UX pa3Mepa.

K BBICOKO KOHIEHTPHUPOBAHHBIM, WJIM KEIATUHUPOBAHHBIM, 3MYJbCUSAM OOBIYHO OTHOCAT
CHUCTEMBI KHUJKOCTh — KHUJIKOCTh C COJEpKaHHEM naucriepcHo (a3pl Bbime dem 74 oObemH.%.
OTnUYuTEeNbHONH OCOOEHHOCTBIO TAaKMX OSMYJbCUN SBISIETCS B3aMMHOE JeQOpMHUpPOBaHUE Kareek
JUcrepcHoi ¢a3bl, B pe3yibTaTe 4Yero OHM NpuodpeTaroT (opMy MHOTOIPAaHHUKOB (IIOJUAIPOB),
pa3JesieHHbIX TOHKUMH IJIEHKaMU — IIPOCIONKaMU AUCTIEPCUOHHOM Cpe/ibl.

ArperaTuBHasi yCTOHYHBOCTb 3MYJILCUI U IPUPOAA IMYJIbIraTopPa

OMynbCHHM, KakK M BCE KOJUIOMJHBIE M MHUKPOIETEPOTE€HHBIE CHCTEMBI, arperaTuBHO
HEYCTOMYMBBI HW3-3a M30BITKA CBOOOJHOW DSHEPruM Ha MeX(pa3HOW TOBEPXHOCTH. ATperaTuBHas
HEYCTOWYMBOCTh 3MYJbCUH TMPOSIBJIAETCS B CAMONPOU3BOJIBHOM OOpa30BAHMM arperaToB Karejek ¢
HOCJEIYIOIUM CIUsHUEM (KoalleClieHLIMel) OTAEIbHBIX Kamelek Apyr ¢ ApyroM. B mpenene 3to Moxker
IPUBOJUTL K IIOJHOMY pa3pyLICHUIO SMYJIbCHHM M DPA3fClICHUI0 €€ Ha JBa CJOSA. ATperaTMBHYIO
YCTOMUMBOCTb  3MYJbCHUM  XapakTEpU3yIOT JMOO CKOPOCTBIO paccilauBaHHUs —3MYJbCUH, JHOO
IPOAOIDKUTEIBHOCTBIO CYIIECTBOBAHUS (BPEMEHEM >KMBHHU) OTJENbHBIX KalleJIek B KOHTAKTE JIpYr C
JPYTrOM WM ¢ Mek(pa3HOH OBEPXHOCTHIO.

Ha arperatuBHy0 yCTOWYMBOCTH dMYJIbCHH CHUJIBHEE BCErO BIIMSAIOT NPUPOJA U COACPKAHUE B CHCTEME
9MyJIbraTopa.

B kauecTtBe 3MyJIBraTOpOB MOIYT IPHMEHATHCS CaMbI€ Pa3jIM4YHBIE IO IPUPOJE BEILIECTBA:
IIOBEPXHOCTHO-AKTUBHBIE BEILECTBA, MOJIEKYJIbl KOTOPBIX COAEP)KAT HOHOTEHHBIE IOJSPHBIE TPYIIIBI
(MbUTa B IIMPOKOM  CMBICJIE  CJIOBA), HEMOHOI'€HHBIE ITOBEPXHOCTHO-AaKTHUBHBIE  BEIIECTBA,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMsI. OMYJBIUPYIOIIEH CIIOCOOHOCTBIO 00JaJaloT Jake MOPOILKH.
D¢ (eKTUBHOCTh 3MYJIBIaToOpa XapakTePU3YIOT CHELHAIbHBIM YUCIOM— I'MIPOGHIBHO-.JIHIO(QHIbHBIM
6anancoMm (I'JIB). Ecau uucno I'JIb nexxut B npenenax 3—6, oOpasyercs SMyJbcus B/M. DMYyJIbraTophbl C
yucaoM ['JIb 8—13 narot smynbcuto M/B. 3MeHsst npupoay SMyJIbraTropa U €ro KOHIEHTPALUI0, MOXKHO
I006UThCS oOparieHus ¢a3 SMyJIbCUH.

@PakTOpsl YCTOUYUBOCTH.
IlepBbIit dakTOp — 2JIEKTPUUYECKHM 3aps)]l, BO3HMKIIMN Ha TOBEPXHOCTH KallelleK 3MYJIbCHH,
CTaOMJIN30BAaHHBIX MOHOI'€HHBIMHM MbUIAMU TP aJICOPOLIMU OpraHUYeCKUX MOHOB Mblia. B pesynbrare
oOpazyeTcs ABOMHON AIEKTPUYECKUN CIIOM, aHAJOrMYHBIA TOMY, KOTOPBIH CyIIECTBYEeT Ha MOBEPXHOCTH
YaCTHUI] TUITUYHBIX TUAPO(POOHBIX 301€i.

Bropoii ¢akTop yCTOWYMBOCTH KOHLEHTPHUPOBAHHBIX 3MYJIbCUHA THUIA M/B 3aKIIOYAeTCs B
00pa3oBaHMM Ha TOBEPXHOCTH MX KaleJeK CTPYKTYPHPOBAHHBIX TIeieoOpasHbIX CJIOEB 3MYyJbraropa,
o0JIaflalouX  BBICOKOW  CTPYKTYpHOH  BA3KOCTBIO W MPOYHOCTBIO TPU  OJHOBPEMEHHOM
TUAPATUPOBAHHOCTH.

MeTtoabl NOy4eHH U pa3pyLIeHUus IMYAbCHI
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OMyIbCHUHM  TOJyYalOT  MEXaHWYECKHMM  JUCIEPTUPOBAHMEM  JTUCIEPCHOH  ¢a3pl B
JUCIIEPCUOHHOW Cpele B IPUCYTCTBUU COOTBETCTBYIOILETO SMysbraropa. /[lns aucneprupoBaHus
OMYJIBIUPYEMBIE KHJIKOCTH CHJIBHO NEPEMEIIUBAIOT, BCTPSAXUBAIOT WJIM IOABEPTalOT BHOPAMOHHOMY
Bo3zelicTBMIO. Hambosiee 9yacto B KadecTBE TOMOTEHH3AaTOPOB IMPHUMEHSIOT YCTPOMCTBA, B KOTOPBIX
JOTIOJIHUTEIBHOE AUCIEPTUPOBAHUE KalleJeK Ipy0oil SMyIbCUU TOCTUIAETCs IPOJABINBAHUEM €€ Yepes3
MaJIbl€ OTBEPCTUS 10 BBICOKUM JIABJICHUEM.

4.50.3 TIEHBI

Tunuunsie TIEHBI MPEACTABIISIIOT cobou CPaBHUTEIBHO BECHbMA rpyObie
BBICOKOKOHIICHTPHPOBAHHBIC AUCIIEPCHH ra3a (0OBIYHO BO3ayXa) B )KUAKOCTU. [Ty3pIphKH ra3a B TaKUX
CUCTEMax UMEIOT pa3Mep MOpPsIKa HECKOJIBKO MIJUTUMETPOB, a B OTJCJIBHBIX CIydasX ¥ CAHTUMETPOB.
brnaromapss m30bITKY Ta30BOM a3kl M B3aWUMHOMY CIABJIMBAHWIO ITy3bIPHKH TICHBI HMEIOT HE
chepudeckyio Ghopmy, a IPEACTABISIIOT COO0M MONMMAIPUIECKUE STUSUKH, CTEHKH KOTOPBIX COCTOSIT U3
BECbMa TOHKHX IUICHOK JXUIKOW JHUCIIEPCHOHHOW cpeabl. [IIeHKW TeHBl 4acTo OOHApYKHBAIOT
WHTEP(PEPEHITNIO; 3TO CBUICTEIHCTBYET O TOM, YTO HMX TOJIIMHA COM3MEPUMA C JJIMHOW CBETOBBIX
BOJTH.

OT TUNMHWYHBIX TIEH, MPEACTABISIONINX BBICOKOKOHIICHTPHUPOBAHHBIC TUCIICPCHU Ta3a B
KUJKOCTH, CJEeIyeT OTIMYaTh HU3KOKOHIICHTPUPOBAaHHBIE cHCcTeMbl [/JK, B KOTOpPBIX Ta30BBIC
My3bIPEKH HAXOJATCS HA CPaBHUTEILHO OOJBIIIOM PACCTOSHUM JIPYyr OT japyra. [Ipumepom Takoi
JMCIIEPCHOM CHCTEMBI MOTYT CIYXXUTh Ta3WpPOBaHHAs BOJA, IMMBO WJIM IIHMITYy4Yee BUHO, COJCpPIKAIIIHC
My3bIPBKH JIBYOKHCH YTJIEpOaa. DTH CUCTEMBI IO CBOMCTBAM OJIMKE K pa30aBICHHBIM 3MYJIbCHSIM.

[Tensr oOpa3yroTcs TpW  JUCTICPTHPOBAHUM Ta3a B IKHJKOCTH B MPHUCYTCTBHH
CTaOMIM3aTOPOB MJIM, KaK MX Ielecoo0pa3HO Ha3blBaTh B OSTOM ClIydyae, neHoobpazosamenell.
Kunkoctu 6e3 meHooOpazoBaTesiei CKOJIbKO-HUOYIb YCTOMYMBOM ITEHBI HE TAOT.

[IpoyHOCTh WM TPOJOHKUTEIBHOCTh CYLIECTBOBaHMS (BpeMSl >KM3HHU) IEHBI 3aBUCST OT
CBOICTB IUIEHOYHOTO KapKaca, B CBOIO OuYepellb OMpPEACSIONINXCS MPUPOAON U COJEp>KaHUEM B
cucTeMe TIeHOOOpa3oBaTess, aJCcopOMpOBaHHOrO Ha Mekda3zHoit mnoBepxHOocTH. K TUNMHYHBIM
MeHO00pa3oBaTeNsIM B Cllydyae BOAHBIX MEH MPUHAAIEKAT TaKhe MOBEPXHOCTHO-aKTUBHBIE BEILECTBA,
KaK CHHPTHI, JKUPHbIE KHUCJIOTHl, MblJIa M MbBUIONOJOOHBIE BeIIeCTBa, OENKH, CANOHUH
(3KcTparupyemblii U3 pacCTeHUH TIIOKO3H/I, 001 Jal0NINi TOBEPXHOCTHO-aKTUBHBIMU CBOWCTBAMU).

YCTOWYMBOCTh TEH MOXKHO XapaKTepH30BaTh' BPEMEHEM CYIIECTBOBAHUS IEHBI, T. €.
BpEMEHEM, MPOIIEIINIUM C MOMEHTa 00pa30BaHUsI [IEHBI 10 MOMEHTA MOJIHOT0 ee pazpyuieHus. Jpyroi
croco0 OIEHKH YCTOWYMBOCTU IEHBI 3aKII0YaeTCs B "MPOMYCKAaHUM C 3a/IaHHOM CKOPOCTBIO Yepes
BCIIEHUBAEMYIO KHUJKOCTh MTy3bIPHKOB BO3/IyXa U OMpPeAeICHHs] PAaBHOBECHOM BBICOTHI 00pa3yroIierocs
mpu 3ToM cTon0a meHsl. [locTossHHAs BhICOTa CTON0A MEHBI YCTAHABIMBAECTCS B TOT MOMEHT, KOTAa
CKOpPOCTh Pa3pyIICHHsI TICHbI paBHA CKOPOCTH IIEHOOOPa30BaHUS U, OUEBUIHO, MOXKET CIY>KUTh MEpOU
YCTOWYMBOCTU TEHBI. Y CTOWYMBOCTh MEHBI YJOOHO M3y4aTh TaKKe MO BPEMEHH KU3HU OTJEIBHOTO
ra3oBOro my3bIpbKa Ha MOBEPXHOCTH KUAKOCTH, IpaHUYaIeid ¢ Bo3ayxoM. C 3TOi IENbI0 My3bIpeK
BO3/IyXa BBIIABIMBAIOT B KHUJAKOCTH C TIOMOIIBIO KAMMIIISpa € 3arHYThIM KOHIIOM. [1y3bIpek BCILTBIBAET
U, JOCTUTHYB TOBEPXHOCTH, 3aJ€PKUBAETCS TaM Ha HEKOTOPOE BpeMs, MPEXIE YeM JIOMHET. DTO
BpeMsl )KM3HH MTy3bIpbKa OOBIYHO MPOMOPLHUOHAIBHO BPEMEHH CYIIECTBOBAHMS CTOJIOA TIEHBI B IIEJIOM.

[leHsl mMOMyYarOT MyTeM TMPOMYCKAaHUS MY3BIPHKOB COOTBETCTBYIOIIETO Ta3a (OOBIYHO
BO3/lyXa) uepe3 pacTBOp TMEHOOOpa3oBaTenss WM MyTeM WHTEHCUBHOTO MEXaHHYEeCKOro
MepeMeIMBaHUs PacTBOpa MeHO00pa3oBaTers.

4.51. CUCTEMBI C TBEPJION INCIIEPCUOHHON CPEJIOI
CucremMbl C TBEpIOW AMCIIEPCHOHHOW CpeIoW W Ta30BOM AucCIepcHOM (Da3oif 4acTo HA3BIBAIOT
meepobIMU NeHaAMU.

DOManu, cTeKIo00pa3Hble HEMpO3payHble BEIIECTBA, HAHOCAT B PACIUIABICHHOE COCTOSHUU
Ha METaJUIMYeCKHEe WIM KepaMHYeCKHhe IMOBEPXHOCTH, 4YTOOBI TpHUIATh UM KpPacUBBIM BUJ WU
OOJBIIYI0 YCTOWYMBOCTh K JCHCTBHIO XMUMHUYECKUX (akTopoB. OHM NPEACTABISIOT COOOW Takke
CUJIMKaTHbIE CTEKJA, B KOTOPBIX COJEPKATCAd YaCTULbl NUIMEHTOB, NPUIAIIME SMaAJSIM
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HEMPO3payHOCTh M OKPacKy. B KauecTBe TaKMX NMUTMEHTOB MOTYT HCIIOJIb30BATHCS OKUCIBI U COJIH,
Hanpumep SICh, TIOr, docdar kanpuus.

4.52. KOJUIOMJHBIE ITOBEPXHOCTHO-AKTUBHBLIE BEILECTBA

CymecTByIOT CUCTEMBI, KOTOPBIE B OJJHUX YCIOBUSAX MOTYT MPEICTABIATh COOON MCTUHHBIC
pacTBOpBL, @ B JPYTUX CTAHOBSTCS 30JIIMU, CTPYKTYPUPOBAHHBIMU >KMJIKOCTSIMU WJIU JJAXKE TEIISIMHU.
Takue cucreMbl 00paTUMbI U TEPMOJMHAMHYECKH PABHOBECHBI HCTUHHBIN PacTBOp - 30J1b - I'ellb

Jsist TOro 94To0Bl IPOM30MIEI TIEPEX0. U3 OJHOTO COCTOSIHHS B JPYTO€, HEOOXOAUMO JIHIIh
M3MEHUTh KOHLEHTPALMIO pacTBOpa, TeMIeparypy, pH uiu BBECTH B CUCTEMY AJIEKTPOJIUT.

K cucremam, B KOTOpbIX HaOII0AaI0TCA OOpaTUMBbIE MIEPEXO/IbI T00OHOI0 pojia, OTHOCATCS
BOJHbBIE PAacCTBOPbl MHOI'MX IOBEPXHOCTHO-aKTUBHBIX BEILLECTB, HAPUMEP, MBI U MbLIONOI0OHBIX
BEIIECTB, a TAK)KE PaCTBOPHI TAHHUJIOB (yOMJIbHBIX BEIIECTB) U HEKOTOPBIX KPACUTENEH.

KonmonnHuble NOBEpXHOCTHO-aKTUBHBIE BEIIECTBA XapaKTepU3YIOTCA, I0J00HO BCEM
MTOBEPXHOCTHO-AKTUBHBIM BELIECTBaM, MaJIONl UCTUHHOM PacTBOPHUMOCTBIO M CIIOCOOHOCTHIO CHUXKATh
MIOBEPXHOCTHOE M MeEK(]a3HOe HaTSHKEHHE B pa30aBICHHBIX pPacTBOpaxX BCIEACTBHE aJICcOpOLMM U
OpHUEHTAIIMK MOJIEKYJI Ha MIOBEPXHOCTHU pa3zena.

Jst toro utober I[TAB Obuto crmocoOHO 00pa30BBIBATH MHIIEIIIBI, OHO JOJKHO

YAOBIETBOPATh JBYM TpeOOBaHUSIM — C OJHOW CTOPOHBI, HMETh JOCTaTOYHO OOJBIION
YIJIEBOAOPOIHBIN pajviKall, CHIKAIOIIUN PacCTBOPUMOCTh B BOJIE, a, C JPYyTroi— 00J1afaTh 10CTaTOYHO
CHJIBHOM MOJISIPHOM TPYIIOi, CIOCOOCTBYIOINIEH €ro paCTBOPUMOCTH.
Annonnsble ITAB nuccouuupyior B Boje, o0pa3ys OTpULIATENbHO 3apsKEHHbIE MOBEPXHOCTHO-
akTuBHbIe HOHBL. [Ipu agcopOuuu Takux I1AB u3 pacTBopa Ha MOBEPXHOCTH aACOPOUPYIOTCS aHUOHBI,
B  pe3yjibTaTe uYero TMOBEPXHOCTh TMPUOOpETaeT OTPULIATECNBHBIN  3apsa.  Bakaewmmmu
MIPEICTaBUTENSIMU 3TOM rpynibl KoutonIHbIX [TAB siBnsitoTCs 0OBIYHBIE MBLUTA U COJIH CYIb(MOKHUCIIOT.

OObIyHBIE MBLIA MPEACTABIAIOT COOON CONM TpeneiabHBIX U HEKOTOPBIX HEMpeAeTbHBIX
KapOOHOBBIX KHCIIOT. KoyutonaHble CBOMCTBA MPOSBISAIOTCSA TOJBKO Y COJNEH TeX UPHBIX KUCIOT, Y
KOTOPBIX YHCIIO aTOMOB yTJiepoa B 1enu MeHbine 10 u e 6osnpie 22.

Heuouorennnie ITAB (HITAB). 310 — BemiecTBa, MOJIEKYJIbI KOTOPBIX HE CIOCOOHBI K
mucconuaruu. Judunpabie Mosekynsl Takux [TAB 0ObI9HO COCTOAT W3 AJIMHHOHN YTJIEBOAOPOIHOM
LEMOYKH C HECKOJIbKUMU TMOJIIPHBIMU HO HEMOHOTEHHBIMH TPYIIIaMU Ha KOHIIE, 00yCIaBIMBaIOIIUMU
PacTBOPUMOCTb THX BeUIECTB. TakKUMU TpynmnaMu OObIYHO SIBIISIOTCS TUIPOKCUIIbHBIE WM 3(UPHbBIE
TPYIIIIBIL.

Hctunnbie pacrBopbl ITAB. MakcumanbHO BO3MOXHAasi KOHIIEHTpaLMs, MPU KOTOPOM
koyutousiHbie [TAB eme HaxomsTcss B BOJHOM pacTBOPE B MOJICKYJISIpHOM (MOHHOM) dopme, T. e.
KPUTUYECKasi KOHIIEHTpals MHUIELI000pa3oBaHys, He BeUKa U U3MeHseTcs B npeenax 10°— 107
MOJIB/II.

ConmroOunm3anust SBISETCS BaXXHBIM CBOHCTBOM pacTBopoB IIAB, koTOpoe cBs3aHO ¢ UX
MHULIEJUIIPHON CTPYKTYpOH.

[Ipy BBeaeHMM B JOCTAaTOYHO KOHLIEHTpUpOBaHHbIE pacTBopsl [IAB mnpakrtuuecku
HEPACTBOPUMBIX B BOJIE OPraHMYECKHX BemIecTB (anudaTHiecKue U apoMaTHYEeCKHe YrieBOJIOPO/BbI,
MacIopacTBOPUMBIE KpAaCUTENH WU T. J.) MOCIEAHHE CIIOCOOHBI KOJLIOUOHO PACMEOPAMbCs, WU
conodunuzupogamscs. B pesynprare Takoil comoOmnu3anuu o0pa3yroTcs MOYTH IPO3payHble
TEPMOJMHAMHUYECKH PABHOBECHBIE PACTBOpPHI. BelecTBo, KOTOpOe pacTBOpsieTcss B pactBopax [IAB,
MIPUHSTO HAa3bIBaTh COMOOUNUZAMOM.

CoiictBa kommonHbIX [TAB nposBisioT nouTn Bee AyOsIIe BeIecTBa, SBISIONecs, Kak
U3BECTHO; MPOM3BOJHBIMH MHOTOATOMHBIX (DEHOJIOB, B KOTOPBIX MOJIAPHBIMM W HOHOT€HHBIMHU
IpynIaMu sBJISIOTCS (eHOJIbHBIE U KapOOKCHIIbHBIE Tpynmnbl. MIMeroTcs ykazaHus, 4To oOpa3oBaHHE
MUIIEJUT B BOJHBIX PAaCTBOPAX TAHHUIOB MOKET 00YCIOBIMBATHCS HE TOJIBKO arperanueil Mojaexys mno
ruipooOHBIM yYacTKaM, HO ¥ BO3HUKHOBEHHEM BOAOPOAHBIX cBs3eil. CormacHo A. H. Muxaiinosy,
MULEIUISIPHBIN BEC MPOJYKTOB aCCOLMALUY B PACTBOpax TyOSIIMX BEIIECTB COCTaBIsIET npuMepHo 20
000, B To BpeMs Kak MOJEKYJSpHbIA Bec TaHHUIOB kojeOnercs B mpenenax 1000—2000. Takum
o0pazom, MULIeNIIa B 3TOM ciiyyae cocTouT u3 10—20 mMonekyi.

21



K kpacutensM, nNposBISIOIIMM B pacTBOpax BCE OCOOEHHOCTH, CBOWCTBEHHBIE pacTBOpam
KoyouAHbIX ITAB, OTHOCHTCS Pl CHHTETHYECKUX KpacuTelslel, HanmpuMep, OEH30IMypIypHuH, HOYHON
roayooii u T. A. VIOHOTeHHBIMHM TpyNIamMH Yy KOJJIOMIHBIX KpacHTeJed ciykaT KapOOKCHIIbHBIE
I'pynmel, ¢eHONbHBIE TPYNIbI, CyIb(O-TPYyNIbl, aMHHOTPYNIBI U T. A. PacTBOpHI 3TUX Kpacurenei
CXOJIHBI C PACTBOPAaMHU BBICOKOMOJIEKYJIIPHBIX COCMHEHUN — OHU 00JIaal0T CPABHUTEIHHO BBICOKON
arperaTuBHOM YCTOMUYMBOCTBIO, a 0Opa3yloIIMiics MPU BBEAECHUU 3JIEKTPOIUTOB OCAJ0K CHOCOOEH
JUCIIEPrUpOBaThCS B YUCTOM BoJe. PacTBOpHI 3TUX KpacuTenel MpOsBIAIOT TaKUE KE aHOMAIUU B
OTHOIIEHUHU 3JIEKTPOIIPOBOJHOCTH U OCMOTHUYECKOT'O JIaBJICHUS, KaK U pacTBOPbI MbUI ¥ TaHHUI0B. C.
M. JlunatoB mokazan, 4to Omaromaps OOJIBIIOMY pa3Mepy MOJIEKYJT KpacuTellel accoruamnus B
pacTBopax IpOTEKaeT 3HAYUTEIbHO B OOJbILIEH CTENEHHU, YeM I pacTBOpax MblLI, U BECbMa CHUIIBHO
3aBUCUT OT KOHLIEHTpAllUW, TemmepaTypsl, pH cucTembl, NpUCYTCTBHS 3JIEKTPOJIUTOB M JPYIHX
¢akropoB. Kak 1 Mbl1a, MHOTHE KpPacUTENH, JA0IUe KOJUIOUAHbIE PacTBOPHI B BOJE, B ciUpTe 00pa-
3YIOT MOJIEKYJISIPHBIE PACTBOPBI.

5. Oopa3oBaTesibHbIE TEXHOJIOTUH

Metoquka  mpenojaBaHus — guciuIuHbl  «KommowpHas — XuMusS» W pealiu3anus
KOMITETEHTHOCTHOTO ~TOJXOJa B W3JIOKEHWW H BOCHPHUATHH MaTepHalia IpelycMaTpUBAcT
WCIIOJIb30BaHNE CJICIYIONMIMX aKTUBHBIX W HWHTCPAKTUBHBIX (OPM TIPOBEACHUS T'PYIIIOBBIX,
WHIUBUAYATbHBIX, ayJAUTOPHBIX 3aHATHA B COYCTAHWHM C BHEAYAUTOPHOH pPabOTOH C IIENbIO
hopMHUpPOBaHUS U Pa3BUTHS MPOPECCHOHATBHBIX HABBIKOB 00YYaIONTUXCS:

- 3aIIATa U WHIUBUYATEHOE 00CYKICHUE BBITOJTHICMBIX 3TAIlOB JJAOOPATOPHBIX padoT;

- MPOBEJICHNE KOHTPOJIBHBIX PadoT;

- BBITIOJTHEHUE CAMOCTOSTEIBHBIX 3aaHui (pacueTHO-Tpaduueckux padoT) Mo TpeM paszfenam
Kypca: afacopOIus, KoaryJsius 30J1ed, JUCTICPCUOHHBINA aHATN3 AMYJIbCHA.

VY enbHbIA BeC 3aHITHH, TPOBOJAUMBIX B HHTEPAKTUBHBIX (pOpMax, ompenesicH IrIIaBHOM 1eIbI0
o0pa3oBaTeNbHON TPOrpaMMbl, OCOOCHHOCTBHIO KOHTHHTEHTa OOYYaIOIIUXCS M  COJCp’KaHHEeM
mucuuminHbel «KosutonaHas XuMus» ¥ B LEJIOM MO JAUCHUIUIMHE cocTaBisieT 50% ayauTopHBIX
3aHATUNA. 3aHATUS JEKIUOHHOTO THIIAa COCTaBISIOT 50% OT 00bemMa ayUTOPHBIX 3aHITHM.

[IpenycmoTpeHa BO3MOXHOCTh KCIIOJIB30BAHUS AUCTAHIIMOHHOTO OOYYEHHS, JUCTAHLMOHHBIX
TEXHOJIOTHUH. Bce Marepuaibl  pa3MEnialTCs B Ccla10 MockoBckoro [TonuTexa
(https://Ims.mospolytech.ru/).

6. OueHouyHble cpeacTBAa ISl TEKYIIEro KOHTPOJIS YCIEeBA€MOCTH, NPOMEKYTOYHOM
arTrecTallid MO0 HWTOraM OCBOEHUSI [IHCHUIUVIMHBI M Yy4eOHO-MeTOoAMYecKOoe obecrevyeHue
CaMOCTOSITE/IbHOI Pa0dOThI CTYICHTOB.

Texkymuii KOHTPOJIb YCIHEBAEMOCTH U MIPOMEXKYTOUHOH aTTecTaluy MPOBOIATCS IO
CIIEYIOIIUM KPUTEPUSIM;

- 3a1uTa JJabopaTopHBIX PadoT;

- 3aIMUTa Pe3yJbTATOB BHITIOJHEHUS 3aJaHUN I CAMOCTOSITENIbHOM paboThI;

- BBITIOJIHEHUE KOHTPOJIBHBIX PadoT.

OOpa3ubl KOHTPOJBHBIX BOMPOCOB U 3aJlaHUN JUIS TPOBEACHUS TEKYIIEro KOHTPOJI,
HK3aMEHAIMOHHBIX OUJIETOB, IPUBEICHBI B MPUIIOKEHUH 2.

6.1. ®oH/x OLEHOYHBIX CPEICTB ISl IPOBEICHHUA IPOMEKYTOYHOM aTTeCTAMH 00yYAIOIIMXCH 110
AUCHHILINHE (MOLYJIIO).
6.1.1. Ilepeyenb KOMIIETEHINI ¢ YKAa3aHHEM JTaNoOB UX ()OPMHUPOBAHHS B IIPoOLECCe OCBOCHHUSA
o0pa3oBaTeIbHON NPOTrPaMMBbI
B pesysnbTare 0CBOCHHUS AUCIUILIMHBI (MOIYJIsl) GOPMUPYIOTCS CAeIyIONe KOMIIETEHIMHU:

Ko . o
! B pesyabTaTe ocBOeHHs1 00pa30BaTEJbLHONH NPOrPaMMbl 00y4aKOLIHIiCH
KOMIICTCHIIN
" JOJIKeH
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OIIK-2 CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO HCIIOIB30BATh OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHIHUILUIMH B MPO(ECCHOHATLHON JICITEIBHOCTH,
MPUMEHSATh METO/IbI MATEMAaTHYECKOTO aHAJIN3a U MOJICIIMPOBAHUS,
TEOPETUYECKOTO M IKCIIEPUMEHTAIBLHOIO UCCIICIOBAHUS

TIK-8a BJIQJICHUEM  OCHOBHBIMM  METOJAMHM W  NPUEMAaMH  [POBEIACHUS
IKCIIEPUMEHTAJILHBIX UCCIICOBAHUI B CBOCH MPO(hecCHOHATLHOM 00JIacTH

B npouecce ocBoeHus 00pa3zoBaTeNIbHON MpOrpaMmbl JaHHbIE KOMIIETEHIIMH, B TOM YUCIIE UX
OTIETbHBIE KOMIOHEHTHI, (POPMHUPYIOTCS TOATAIMHO B XOJ€ OCBOCHHS OOYYAIOIUMUCS IAUCIUTLIINH
(Momynel), MpakTUK B COOTBETCTBUU C Yy4E€OHBIM IUIAHOM M KaJe€HJApHbIM IpadukoM ydeOHOro

mporecca.

6.1.2. Onucanue noka3areJieil 1 KpUTepreB OLlEHUBAHUS KOMIIET eHIUI, opMupyeMBbIX 1O

HTOraM OCBOCHHUA NUCIHHUIIIMHBI (MO)Iy.]'[ﬂ), OIMMCAHMEC IIKAJI OLICHUBAHUSA

[lokazarenem OlLIEHWBAHMS KOMIIETEHLUN Ha pa3jIM4YHBIX dTanax UX (HOpMHUpPOBAHMS SBISETCS
JOCTHKEHHE 00yJaroIUMHKCS MIJIAHUPYEMbIX Pe3yJIbTaTOB 00yUYeHUSs MO AUCHUILINHE (MOAYIIIO).

OIIK-2 cnocoOHOCTBI0O W TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHMIUIMH B NMPOPECCUOHAIBHOMN NeATENbHOCTH, MPUMEHSITh METO/Ibl MaTEMaTUYECKOr0 aHalIu3a U
MOJIETTMPOBAHUS, TEOPETUYECKOTO M SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHMS

Tloka3arenn

Kpurepuu onieHuBaHus

3a4TCHO

HC 3a4TCHO

3HaTh

OOyuaromuiicsi TeMOHCTPUPYET
MOJTHOE, YaCTUYHOE,
COOTBETCTBUE CIIEYIOIIUX
3HAHUM:

- Hayaja TEepPMOJMHAMUKH U
OCHOBHbIE ypaBHEHUs
XMMHUYECKON TePMOJAUHAMUKH;
-METO/Ibl TEPMOJIUHAMHUYECKOTO
ONMMCAaHUA  XHUMHYECKUX U
(ha3oBbIX paBHOBeCHit B
MHOTOKOMIIOHEHTHBIX
CUCTEMaX;

-OCHOBHBIE TIOHATHS u
COOTHOIIEHUSI TEPMOJAUHAMUKU
MOBEPXHOCTHBIX SIBICHHIH.

OO0yuaromuiicss TeMOHCTPUPYET
MOJIHOE OTCYTCTBUE WIH
HEJOCTAaTOYHOE  COOTBETCTBHE
CIEQYIOUIMX 3HAHUM:

- Hayajla TEPMOJWHAMUKH H
OCHOBHBIE ypaBHEHUs
XUMHUYECKON TePMOJAMHAMUKH;
-METO/bl TEPMOJNHAMUYECKOTO
ONMHMCAHUA  XUMHUYECKUX U
(ba3zoBbIX paBHOBECHIA B
MHOTOKOMIIOHEHTHBIX
CUCTEMaX;

-OCHOBHBbIE MOHSITUS u
COOTHOIIEHUSI TEPMOJAMHAMUKH
MOBEPXHOCTHBIX SIBJICHHI.

YMETh

OOyuaromuiics AEMOHCTPUPYET
MIOJIHOE WM YaCTUYHOE
COOTBETCTBUE CJIEYFOIIUX
YMEHHM:

-ACIOJIb30BaTh (PU3UYECKUE U
XUMUYECKUE  3aKOHbl  MpHU

OOyuaronuiics He yMeeT WM B
HE/I0CTaTOYHOM CTENEeHH YMEET:
- HCIOJb30BaTh (HU3UUECKUE U
XUMHYECKHE  3aKOHBl  IIpH
aHaM3e W peLIeHHH MpodiemM
JHEPro- U PecypcocOepeKeHN;

aHallM3¢ W PEIICHWH MPOOJIEM | -BBITIOIHSTh OCHOBHBIC
9HEPTro- M PECYypPCOCOCPEIKEHHS; | XUMUYECKHE orepaluu,
-BBITIOJTHSI T OCHOBHBIC | HCIIOJIb30BATh OCHOBHBIC
XUMHUYECKHE OTIepallny, | XAMHUECKHUE 3aKOHBI,
UCIIOJIb30BaTh OCHOBHBIC | TEPMOJIMHAMHYUECKHUEC

XUMHUYECKHE 3aKOHBI, | CIIPAaBOYHbBIC JTAHHBIC u
TEPMOIMHAMHUECKHEC KOJINYECTBEHHBIE COOTHOIIICHUS
CIIPaBOYHBIC JIAHHBIC U | XUMUHU JUIst pelIeHUs
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KOJIMYECTBCHHBIC COOTHOILICHUSA
XUMHUHU JJIA peuicHuA
po(heCCHOHATBHBIX 33/1a4.

npodecCHOHaIbHBIX 331a4.

BJIaJCTh

OOyuaromuiics B TOJHOM
00bEeMe WIIM YaCTHYHO BJIAJICET:

- METOJIaMH1 MPOBEICHUS
(U3UKO-XUMHUYECKUX
MU3MEPEHUI u METOJaaMu
KOPPEKTHOM OLICHKH
IIOTPEIHOCTEN npu ux
MIPOBEJICHUU;

- HaBBbIKaMH BBIYHCIICHUS
JIABJICHUSI HACBIIIEHHOTO Iapa
HaJ WHIUBUTy AIbHBIM
BEILIECTBOM, cocraBa
COCYIIECTBYIOIIUX a3 B

JABYXKOMITIOHCHTHBIX CUCTEMAxX.

OOyyaromuiics HE BIIAJCET WIH

B HEIOCTaTOYHOM  CTENEHU
BJIAJICET:

- METOJIaMH1 MPOBEJICHUS
(U3UKO-XUMHYECKHIX
W3MEpPEHUI u METOIaMH
KOPPEKTHOU OLICHKU
IIOTPELIHOCTEN npu ux
MPOBEICHUY;

- HaBBbIKaMH BBIYMCIICHUS
JIaBJICHUSI HACBIIIEHHOTO Mapa
HaJl VHIUBUTyaJIbHBIM
BEIIECTBOM, cocTaBa
COCYIIECTBYIOIINX dba3 B

JBYXKOMIIOHCHTHBIX CUCTEMAaX.

IIK-8a BnameHneM OCHOBHBIM

MCCIe0BaHNH B CBOEH mpodeccroHambHON 00J1acTH

U METOAaMM MW IpUEMaMH TIPOBCACHUSA OSKCIICPUMCHTAJIbHBIX

[Toka3arens Kpurepuu onieHuBaHus
3a4TEHO HE 3a4TEHO

3HATh OO6yuatomuiicst neMoHcTpupyeT | OOyJaronuiics AeMOHCTPUPYET
MOJTHOE, YaCTUYHOE, | MOJIHOE OTCYTCTBUE WIH
COOTBETCTBUE CIIEYIOIIUX | HEIOCTATOYHOE  COOTBETCTBUE
3HAHWUU: CIEQYIOUIMX 3HAHUM:
- METOAbl METPOJIOTMYECKOH | - METOAbl METPOJIOTUYECKOU
00paboTKn pe3yabTaToB | 00pabOTKH pe3yIbTaTOB
aHaJIn3a; aHaIIN3a,
- OCHOBHBIE CBOiicTBa | - OCHOBHBIE CBOIiCTBa
JICIIEPCHBIX CHUCTEM. JIMCTIIEPCHBIX CUCTEM.

YMETh OO6yuaromuiicst neMoHcTpupyeT | OOyJaronuiicss He yMeeT WU B
MOJIHOE Wiu YaCTUYHOE | HEJJOCTATOYHOW CTENEHU yMeEeT:
COOTBETCTBUE CIEQYIOIIUX | -  YCTaHaBIMBAThb  T'PAHUIIbI
YMEHHUI: ycToHynBOCTU (ha3, ONpeaesaTh
- yCTaHaBJMBaTh  TPAHUIIBI | COCTaBbl COCYIIECTBYIOMMX (a3
ycToHuuBocTU (a3, ONpeneisaTh | B OMHAPHBIX  IeTePOTeHHBIX
COCTaBhbI COCYLIECTBYIOIIUX (a3 | cucremax;
B OMHApHBIX TETEpPOreHHBIX | - MPOBOAMTH  pacueThl ¢
CUCTEeMaXx; HCIOJIb30BAHNEM OCHOBHBIX
- NOpPOBOAUTH  pacuerbl  C | COOTHOLIEHUW TEPMOIUHAMUKU
HCIIOJIb30BaHUEM OCHOBHBIX | IOBEPXHOCTHBIX  SBJICHUM U
COOTHOIIEHUN TEPMOJAMHAMMKHU | OCHOBHBIX XapaKTePUCTHK
MOBEPXHOCTHBIX  SIBICHUM U | IUCIIEPCHBIX CUCTEM.
OCHOBHBIX XapaKTePUCTHK
JUCIIEPCHBIX CUCTEM.

BIIAJIETh OOyvarommiics B monHoM | OOyuaronuiicss He BIaJeeT WU

00beMe MM YaCTHYHO BJIaJCCT:

- METOJaMH OIIPCACIICHUSA
IMOBCPXHOCTHOT'O HaTsKCHHUA,
KpacBoro yrja cCMaYrMBaHUs,

B HEIO0CTaTOYHOM CTCIICHU
BJIagCCT:

- METOdJaMU ONpCACIICHUA
IMMOBCPXHOCTHOT'O HaTsXKCHUA,
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napaMeTpoB an(ab)copOruy, | KpaeBOro yria CMadUBaHMS,
KPUTHYECKOH  KOHIICHTPAIMH | TAPAMETPOB an(ab)copOrumy,
MUIIEIUI000pa30BaHMS, KPUTUYECKOH  KOHICHTPALUH
HIEKTPOKUHETUIECKOTO MUIIEIUI000pa30BaHMs,
NOTEHIINANIA, AIIEKTPOKUHETUIECKOTO

- METOAAMHU OIMCAaHUSA | TOTEHIINANIA,

JIMCTIEPCHBIX CHCTEM W OLEHKH | - METOAAMHU OITHCAHHMS
ux arperaTMBHOM | TUCIIEPCHBIX CHCTEM M OLECHKHU
YCTOMYHUBOCTH. ux arperaTuBHOU

YCTOMYUBOCTH.

6.2. Ikaabl oeHUBAHUS Pe3YJIbTATOB MPOMEXKYTOUHOI aTTeCTAIIMU U UX ONUCAHUE

dopma NPOMEKYTOUYHOM aTTECTALMH: 3a4eT.

[TpomexxyTouHasi arrectanusi oOydarommxcsi B (opMme 3ad€ra MPOBOJHUTCS IO pe3yibTaTaM
BBIIIOJIHEHUSI BCEX BUJOB Yy4eOHOM pabOThl, MPEAYCMOTPEHHBIX YYEOHBIM IUJIAHOM IO JIAHHOU
JUCIHUITIIINHE (MO)IYJ'IIO), IIpu 3TOM YYUTBIBAIOTCA PE3YyJbTaTbl TCKYHIECTO KOHTPOJA YCII€BACMOCTU B
TeueHne cemectpa. OIEeHKAa CTENEHH OCTHKEHHS OOYYarOIIMMUCS TJIAHUPYEMBIX PpPe3yJbTaTOB
oOy4eHHs TO0 JUCHHUIUIMHE (MOMIYJI0) TIPOBOIWTCSA TMpENojaBaTeieM, BEAYIIAM 3aHSATHSA TI0
TUCHMIUIMHE (MOAYJII0) METOJIOM SKCIEPTHOM oleHKU. [lo uroraMm mpoMexyTOYHOM aTTecTaluy Mo
IMCIUTUTAHE (MOJIYJTIO) BRICTABIISIETCS OIIEHKA «3aUTCHO» WIIN «HE 3a4TEHOY.

K HpOMe)KYTO‘—IHOI\/’I arTeCTal AOITYCKArOTCA TOJBKO CTYACHTBI, BBIIIOJHUBIOHWE BCC BUJIbI
y4eOHOM paboThI, MPEAYCMOTPEHHBIE paboyeit mporpamMmoit no aucuumimae «Kommonmnas xumus
(BBITTOJTHHIIH JTAOOPATOPHBIC M pacyeTHO-TpaduuecKue paboThl).

HIxanaa
OLIEHKH

Onucanue

BoimonHensl Bce BUAbl yueOHOM pabOThI, MPELyCMOTPEHHbIE YYEOHBIM IJIAHOM.
CTyneHT AeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUHN, HABBIKOB NMPUBEACHHBIM B
Tabmuuax IoKaszareieil, omepupyer IpPUOOPETEHHBIMU 3HAHUSIMHU, YMEHHUSIMU,
3auTeHo HaBbIKAMU, IPUMEHSET UX B CUTYallUsSIX MOBBIIICHHON CIOKHOCTH. [Ipu 3TOM MOTYyT
ObITh JIOMYIIEHbl HE3HAUYUTEIbHbIE OLIMOKH, HETOUYHOCTH, 3aTPyJHEHUS MpH
AQHAIUTUYECKUX ONepalusix, IepeHOce 3HAHUN U YMEHUI Ha HOBbIE, HECTaHIaPTHbHIE
CUTYallUH.

He BbImonmHeH ojuH WU Ooiee BHI0B yqe6H0171 pa6OTLI, npeaAyCMOTPCHHBIX
y‘le6HLIM IIJIaHOM. CTy,HCHT ACMOHCTPUPYCT HCIIOJIHOC COOTBCTCTBUC 3HaHPIfI,
YMCHHﬁ, HAaBbIKOB IIPUBCACHHBIM B Ta6J'II/II_IaX HOKaSaTeHCﬁ, JAOITYCKAOTCA
3HAYUTCIBbHBIC OI_HI/I6KI/I, MMpOABJIACTCA OTCYTCTBUC 3HaHI/II71, YMeHHﬁ, HAaBBIKOB IIO
pARy HOKaSaTeHeﬁ, CTYACHT HCHBITBIBACT 3HAUUTCIILHBIC 3aTPyAHCHHUA IIPU
OINCPpHUPOBAHNHU 3HAHUAMU U YMCHUAMU ITPU UX IICPECHOCC HAa HOBLIC CUTYyaIlUH.

He 3aureno

@oHIbI OLCHOYHBIX CPEACTB NMPEACTABJICHbI B IPUIOKEHNH 2 K padoyeil mporpamme.

7. Y4eOHO-MeTOANYeCKOE U MH(OpManHOHHOE o0ecTieyeHne
OcHoBHas nuTeparypa:

1. ®punpuxcoepr [.A.: yuebHOoe ocobue [ DnekTpoHHbI pecypc] Kype komtonanoi xumumn./
Opunpuxcoepr A.A. —4-e wu3n., CII6, M, Kpacuomap:- "Jlawp".2010. — 416 c. URL:
https://e.lanbook.com/book/4027

0) AOMOJIHUTEIbHASA JINTepaTypa:
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1. MopaueBckuii A.I'.: yaeOHOE TocoOue [ DNeKTpOHHBIN pecypc| Pusnueckas XUMUsL.
[ToBepXHOCTHBIE SIBJICHHUS M TUCTIEPCHBIE cucTeMbl/ MopaueBckuii A.I'. — 2-¢ u3a., CI106, M,
KpacHomap:- "JIans". 2015. — 160 c. URL: https://e.lanbook.com/book/64335.

2. T'opuues N.I'. u ap. Komnongnas xumus. M. MI'TY «MAMN», 2010, Ne2304.

3. Mumyctun A.U., benoycoBa K.®@. Komnonnnas xumus. Yue6Hoe nocodue.- M.: MI'YUD,

1999.

4. Kpartkwuii cipaBouHUK (pusuko-xumudeckux BenmuuH./ [lox pen. A.A. PaBmens m A.M.
[TonomapeBoii.- C-116.: 1999.- 232 c.

5. EpmoB 0.A. Komnounnas xumus. @u3znueckasi XUMUS IUCIIEPCHBIX CUCTEM: YUEOHHK.- M.:
I'DOTAP-Menua, 2012.- 352 c.
B) IpOorpaMMHoe ofecriedeHue U MHTepHeT-pecypcehbl:

1. Envnoe okHO nocTyna K ”HGOPMAIMOHHBIM pecypcaM

http://window.edu.ru/catalog/

2. LibreOffice

http://programdownloadfree.com/load/text/editors/libreoffice/65-1-0-192

9. MarepuajabHO-TeXHHYECKOE ofecrevyeHne TUCHUIITUHBI
JIJis TipoBelieHUsT JIaOOpaTOPHOTO IMPaKTHKyMa Ha COBPEMEHHOM YPOBHE TIPH BBHITIOJTHCHHH
nabopaTopHbIXx pabor B ayaurtopuu [IK526 mnpemycMOTpeHO HCMOIB30BAaHHE CIIEIYIOIIETO
000pyIOBaHUS:
1. ®otomerp KOK-3-01 dhoTosnexkTpudeckuid.
2. AKBaJMCTHIUIATOP.
3. AHaTUTHYECKHE BECHI.
4. TexHuyeckue BECHI.
5. DNeKTpUYECKUN MOTYTPOBOAHUKOBBIN BHIIPSIMHUTEb.
6. MwunaMmnepMeTpsl.
7. CymunbHBIHA mKad.
8. ®droporiacToBble KaTIOPUMETPBI.
9. TepmomeTpsl.
10. DnexTpoausepsl.
11. pH-meTp-noHOMETpHI.
12. Cnekrpodortomerp CD-56.
13. TepmoctaT mupKyasuuoHHbi BT3-2.
14. Asromatmdeckuii Tutpartop TitroLine Alpha.
15. Tlorenumocrat mapku IPC PRO-M.
16. HoyTtOyk ¢ ycranoBiaeHHbMU cpenactBamMu MS Office PowerPoint.
17. MynsTUMEAUIHBIN TPOEKTOP C MEPEHOCHBIM 3KPAHOM.
18. BwITspKHOM mIKad.
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Crpykrypa u conepkanue JuciuiuimHel « Kosuionanast XuMus» 110 HalpaBJICHUIO

19.03.01 buorexnoJsorus
[Ipoduns «buoTEXHOTOTHS
(GakanaBp)

(ounHast popma oOyUeHUS)

[Tpunoxenue 1

Paznen

Bunel yueOHoI paboThI, BKIIIOUast
CaMOCTOSITENIbHYI0 PaboTy
CTYJEHTOB U TPYAOEMKOCTh B Hacax

Bunel camocTosTenbHON paboThI
CTYJICHTOB

®opmsl
aTTecTaluu

J | II/C | Jla6. | CPC | KCP

KP | KIT | PIP Peg. K/P

[IpenmMer W MeTOABl KOJUIOMIHOM
XHAMUH. Konnongnas XAMHUS -
dbyHIaMeHTanbHAS JUCIUIUINHA,
M3yvaromas ~ CBOMCTBA  JUCHEPCHBIX
CHCTEM u HaHOMAaTEPHAJIOB.
Knaccudukanum ©w  XapaKTEPUCTHKH
JUCTIEPCHBIX CHUCTEM.

w [CemecTp

+ [Henens cemectpa

IToBepxHOCTHAs SHEPIHS,
[IOBEPXHOCTHOE HATSDKCHHE. MeTObl
OIpeICIICHUS [TOBEPXHOCTHOTO
HaTsoKeHus. [Iporecchl, MPUBOIAINNE K
YMEHBIIICHUIO TTOBEPXHOCTHOW SHEPTUU
I'n66ca. Koanecnenuus, Koarymsius,
MEepEeKPUCTAILTU3AIHS, aaresust u
azcopOoIusl.

Anresus m koresus. (CmauuBaHueE.
KpaeBoii yrom cmauuBaHue. 3aKkoH
IOHra. KanumnspHeie SIBJICHMUSL.
YpasHenue Jlamnaca. JlaBieHue Imapa

27




HaJl KPUBOM MOBEPXHOCTHIO. YpaBHEHUE
Tomcona (KenbBuna). Ilogusitue cronba
KUJIKOCTH B Kamwuiipe. Dopmyna
KropeHa.

AncopOuus Ha TBEPIOH
MOBEpPXHOCTU.  Buapl  angcopOeHTOB.
AKTUBHPOBAaHHBI Yrojb, CHJIMKArelb.
dusndeckas U XUMUYECKas aJacoOpOIHs.

[IpaBuno [Tanera-®PasHca.
OMnupuueckoe ypaBHeHue dpeitnanuxa.
MoHomoeKynspHas azcopouus.

VYpaBHeHHe  M30TE€pMBI  ajcopOuuu
JIburMiopa.

AncopOrsi Ha TpaHUIE PacTBOP-Ta3.
AncopOrimonHoe  ypaBHeHue [ 'ub0ca.
[ToBepxHoctHo-aktuBHBIe  ([IAB) wm
MMOBEPXHOCTHO-MHAKTUBHBIE  BELIECTBA.
Hudunsnas npupoma wmosekyn I[IAB.
Tunsl [TAB. Ilpumenenus [1AB.

PacTtBOpBI ITAB. OO6pazoBanue
muuemt. [IpsiMeie 1 0OpaTHbIE MULIEIUIBI.
Comobunu3zanus. MOHOMOJICKYJISIPHBIS
TJICHKH.

ConbBo(hoOHBIC 30JIH. Mertonsl
MOJIy4eHUs M O4YUCTKU. ONTUYECKUE H
anekTpudeckre  cBoiictBa. CTpoeHue
rpaHysbl. JIBOMHOW 3JE€KTPUUYECKUN CION
u a3eta-moTeHnuan. KuHeTwdeckas u
arperatvBHasl yCTOWYMBOCTh. KuHeTuka
KOaryJIsiuu.

DNEeKTPOKHMHETHYECKUE SIBJICHUSL.
DIIeKTpoOCcMOc, aneKkTpodopes,
MOTEHIUAI OCAKACHHS ¥ MOTSHIHAI
TCUCHUSI.

l'enu.  CuHepe3uc, THUKCOTPOMMS,
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HaOyxanuwe. Ilentmzammsa.  Cryasu.
KoaryisinnoHHO-KOHACHCAIMOHHBIE

CTPYKTYPBIL.

Cycnensun. Pacrnpenenenue yacTuil
no BeIcoTe. YpaBHeHue Jlamaca-
[leppena. Cxopocts ocenmanus. llacTsl,
ux cBoicTBa. CHHEpPE3UC M TUKCOTPOTIHS
TacT.

10

Hucnepcuonnsii  aHanu3. CHTOBBIN
aHanu3. CeMMEHTAIIMOHHBIN aHaJIU3.

11

OMyIbCHH, TIpsIMBIE ¥ OOpaTHEIE.
Crabunuzanus u YCTOHYHMBOCTH
SMYJIbCHIA.

12

[Iensr. Ctpykrypa neH. Ilonyuenue u
cradunn3anud red. Y CTOHYMBOCTD IIEH.

13

Aspozonu.  CBoicTBa  a’po30Jieil.
Tepmodopes, dboTodopes.
B3pbe1BOOMIacHOCTS.

14

[Topomiku. IlomydyeHue, CBOMCTBa.
Coinmyuectb. CeKUBaEMOCTb.

15

[TouBennrsie komtounpl. CTpyKTypa
mouB. CocTaB KOJUIOMIHBIX YacTHII.
AncopOuus HMOHOB Ha  KOJUIOMIHBIX
YacTUIIAX.

16

Hanouactuiisl, HX ($u3uKo-
XUMUYECKHE CBOMCTBA.
Hanorokcuunocts. OCHOBHBIE METOBI
MIOJTyYEHUs] HAHOMATEPHAJIOB.

17

0630p COBPEMEHHBIX npobiieM
KOJIJIOUJTHON XUMUH.

18

Hrtoro

18

18

18

72
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[Tpunoxxenue 2
MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3BOBAHNM I
POCCUMCKOU ®EJEPALINU
®EJIEPAJILHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEX/IEHUE
BBICILIET'O OBPA30OBAHN A
«MOCKOBCKH NOJIUTEXHUYECKHII YHUBEPCUTET»
(MOCKOBCKHM NOJIUTEX)

Hamnpasnenue noarorosku: 19.03.01 BUOTEXHOJIOTUA
OII (mmpodmib): «bruorexHoIOTHS
®opma o0yueHus: ouHast
Bun npodeccuonanbHOM IeSTENbHOCTH:
HAy4YHO-UCCIIEI0BATEIbCKas

Kadenpa «Xumbuorex»
®OH/I OHEHOYHBIX CPEJICTB
MO JMCIHUITVIMHE «KoJjutouaHasi XuMHsh»
Cocrasg: 1. [Tactiopt poHIa OIICHOYHBIX CPE/ICTB
2. Onucanue OIEHOYHBIX CPEJICTB:

[IpumepHbIe BapuaHThI JOMAITHUX KOHTPOJIBHBIX padoT
OO6pa3zer; KOHTPOJBHBIX PadOT ISl pyOS)KHOTO KOHTPOJISI IO KYPCY
Bompocs! 17151 TOArOTOBKH K SK3aMEHY
[Tpumep 3K3aMeHaIMOHHOTO OHleTa

CocraBHuTeIb:
[Tono6aeB Anekcanap HukomaeBuu

Mocksa, 2021
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- TIOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTH KOMIETEHIIUNI

Tabmmma 1

Koanougnag xumusa

dI'OC BO 19.03.01 «buorexHoorus»

B mporiecce ocBOCHUS JaHHOM TUCIMIUIMHBI CTYJACHT (DOPMUPYET M JEMOHCTPUPYET CICAYIOIINE

o0menpogeccuoHAIbHbIE KOMIIETEHIIUN!

KOMIIETEHIIUA IlepeueHb KOMIIOHEHTOB TexHoJi0rUs ®opma Crenenu ypoBHeii

I/IHI[EKC ®OPMYJIUPOBKA (l)OpMHpOBaHI/IH OIICHOYHOI'0 O0CBOCHUHA KOMlIeTeHllI/lﬁ

KOMIIeTeHIU i cpeacrBa®*

OIIK-2 CITOCOOHOCTHIO U 3HaTh: JICKIIUA, K/P Ba3oBbIil YpPOBEHb
TOTOBHOCTBIO -Hayaja TEepMOJMHAMUKMA M OCHOBHBIC YPaBHEHUS XHMHUYECKOHM | CaMOCTOSTEeNbHas - BOCIIPOH3BOZICTBO
WCIIOJIb30BaTh TEPMOJIMHAMUKY paborTa, TOJTyYEHHBIX 3HAHUH B
OCHOBHBIE 3aKOHBI -METOMBbI TEPMOTMHAMUYECKOTO OIUCAHHUS XUMHYECKUX M (ha30BBIX | JaOOpaTOPHBIC XOJIe TEeKYIEero
€CTECTBEHHOHAYYHBIX PaBHOBECHI B MHOTOKOMITOHEHTHBIX CHCTEMAaX; paboTsl KOHTPOJISI
JTUCITUTUIMH B -OCHOBHBIE TIOHSTHUS u COOTHOIIICHUS TEPMOINHAMHKH IR ——
npodeccruoHaNbHON IIOBEPXHOCTHBIX SIBJICHUM.

JIeATEILHOCTH, YMmerh: YPOBEHE
MPUMEHSATH METOIBI -HCIIOJIb30BaTh (PU3MYECKHE W XMMHUYECKHE 3aKOHBI MPU aHaju3e W - MPaKTHHCCKOe
MaTeMaTHIeCKOTo pelIeHn  pobIeM SHEPro- U PecypcocOepeKeHUS; HpHMevHeHHe TOMyHCHHBIX
aHajM3a u -BBIIIOJTHATh OCHOBHBIE XHUMHUECKHE OIEpalliy, HCIOIh30BaTh SHaHIH B TIporiecce
MOJICTTUPOBAHMUS, OCHOBHBIE XHMHUYECKHE 3aKOHBI, TEPMOAMHAMHYECKUE CIIPABOYHBIC TIOATOTOBKH K
TEOPETUYECKOTO U JaHHbIE U KOJHYECTBEHHBIE COOTHOLICHUS XUMHH [UIS PEIICHHS 11a60paTopHEM paboTam
SKCIIEPUMEHTAIBHOTO po¢ecCHOHAIBHBIX 3a/1a4.
HCCIIEe0BaHUSA Baaners:

- METOJaMH TPOBEJCHHS (PU3UKO-XMMHUYCCKUX H3MEPEHHH U

METOJIaMH KOPPEKTHOH OLIEHKH MOTPEIIHOCTEH TP WX IPOBEICHNUH,

- HaBBIKAMH BBIYMCIICHWS JaBJICHUS HACBIOIEHHOTO Iapa HaJ

WHIUBHUTyaTbHBIM BEIIECTBOM, COCTaBa COCYIIECTBYIOIMX (a3 B

JIBYXKOMITOHCHTHBIX CHCTEMaX.

TIK-8a BJIAJICHUEM 3HaATh: JICKITHS, K/P Ba3oBblii ypoBeHb
OCHOBHBIMHU - METOJIBI METPOJIOTHYECKON 00pabOTKH pe3yIbTATOB aHAIN3A; CaMOCTOSTEbHAS - BOCIIPOHM3BOCTBO
METOIaMH U - OCHOBHBIC CBOHCTBA JUCIIEPCHBIX CHCTEM. paborta, MTOJTyYCHHBIX 3HAHUN B
prueMamMu Ymern: nmabopaTopHBIE X0JIe TEKYIIETO KOHTPOIIS
MPOBEACHUS - YCTaHaBJIMBATh TPAHUIIB YCTOMYUBOCTH (Pa3, OMPENeNiaTh COCTaBEI | pabOTHI IHoBbIlIEHHBIH YPOBEHb
SKCIEPUMEHTAJIBHBIX COCYIIECTBYIOMHUX (a3 B OMHAPHBIX TeTEPOTCHHEBIX CHCTEMAX; - IPaKTUYECKOE
HCCIeNOBaHUM B - MPOBOJUTHL PACUYETHI C MCIONB30BAHUEM OCHOBHBIX COOTHOLIEHUI MIPUMEHEHUE MOTYYEHHBIX
CBOEH TEPMOJMHAMUKMA  TOBEPXHOCTHBIX  SIBIEHMH M  OCHOBHBIX 3HaHWM B Ipolecce
npodeccroHaIEHON XapaKTEPUCTUK AUCTIEPCHBIX CHCTEM. MOATOTOBKH K
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obiactu

Bnapers:

- METOJaMHM OINpEJeNICHNs] MMOBEPXHOCTHOTO HATSDKEHHUS, KPaeBOTO
yIiia CMauMBaHus, mapaMmerpoB aza(ald)copOuun, KpUTHUECKOU
KOHIIEHTPAallMK  MHUIEIUI000pPa30BaHUs,  IJIEKTPOKHHETHIECKOTO
MOTEHIIMATIA;

- METOJaMH OITMCaHMs JHUCIEPCHBIX CHCTEM U OLEHKH WX
arperaTUBHOHN yCTONYMBOCTH.

11a00paTopHBIM paboTamM

**. CokpamieHus HopM OIEHOYHBIX cpelcTB cM. B Tabmuie 2
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Tab6mmna 2

Hepeqeﬂb OLICHOYHBIX CPEACTB IO JUCHUIIJINHE «Koajouanas XuMus»

HaumeHoBanue IpeacraBiaenue
Ne
0C OUEHOYHOTO KpaTkas XxapaKTepHCTHKA OIEHOYHOT0 CPENCTBA OUEHO'HOTO
cpencrBa cpeacra B ®OC
CpeACcTBO TPOBEPKH YMEHHH MPUMEHSATH IMOJYYCHHBIC Komrurexr
KonTponeHas pabora pea popeprat y P Y N
1 (K/P) BHAHHUS JUTS PELICHHS 3a/1a4 ONPENeICHHOrO TUMA M0 TeMe | KOHTPOJIBHBIX 3a/IaHUi
MU pasneny 110 BaApHAHTAM
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ITpunoxenue 2.1
IIpumepHbIe BAPHAHTHI KOHTPOJIBLHBIX padoT
Bonpocwvl k koumponvhot pabome Ne 1
1. TloBepxnocTtHass sHeprus. CBsi3p C TOBEPXHOCTHBIM HaTsDKeHHMeM. Kakue mporecchl
MIPUBOJIAT K MIOHKEHUIO TTOBEPXHOCTHOM dHEPTUU?
2. OnTrueckue cBoiictBa 3omeit. Konyc Tunnans.
3. 3akoH IOHra.
4. MeTosbl I3MEpPEeHHS TOBEPXHOCTHOT'O HATSIKEHHUS.
5. YpaBHenue JKropeHa.

Bonpocwl k konmponvroti pabome Ne 2

1. OOBSCHUTDH CTPOEHHUE TPaHyJIbl THAPOGHOOHOTO 3015, 00PA30BAaHHOTO B PE3YJIHTATE PEAKIIUU
BOJHOI'O pacTBOpa HUTpaTa cepedpa ¢ MOIUCTHIM KaJIleM MPHU U30BITKE MOCIIEIHETO.

2. CuHepe3uc U TUKCOTPOIIUS Telel.

3. [IpuunHbI arperaTUBHOW yCTOMYMBOCTHU 30J1€H.

4. PacnpeneneHue 4YacTUIl MO BbICOTE B cycneH3ud. K uacTuiiam kakoro pasmepa OHO
MIPUMEHNUMO?

5. Aaresus U Kore3us.

3agaHus Ha caMOCTOATEILHYIO padoTy (pacueTHO-rpauyeckue padoThbi)
Cooeporcanue camocmosmenvhou pabomst 1 (aocopoyus)
1. Ilo momy4eHHBIM y TpernojAaBareis JaHHBIM MOCTPOEHHE IpaUKOB U30TEpM ajcopOuuu
Opelinanuxa, JIanrmropa.
2. Pacuer napameTpoB ypaBHeHHni @peitHunxa u JIsHrMropa.

Cooeporcanue camocmosmenvHou pabomol 2 (Koazynsiyus 30.1eli)
1. Tlo moONy4YeHHBIM JAaHHBIM pacueT CKOPOCTH KOAryJSIIUU 30Jied W ONpEeACIICHHUE THIIA
KOAryJIsiuH.

Cooeporcanue camocmosmenvHol pabomsl 3 (OUCNEPCUOHHBLI AHANU3 IMYIbCULL)
1. I1o moy4eHHBIM JTaHHBIM TOCTPOUTH MU PEepPEHIIMATBHYIO KPHUBYIO pacIpeACICHHUS.
2. PaccuuTath ruiomaas MexQpa3sHol TOBEPXHOCTH U OOIINH 00beM H3MEPEHHBIX KaIlelb.
3. OmpenenuTh cpeaHeapruPMETHIESCKYIO IUIOIIAAb IMOBEPXHOCTH W CPEJIHUN O0OBbEM Kareib
OMYJIbCHH.
4. PaccunTaTh 0OIICEe YKMCIIO Kamelb U OOy IUIOIIAb MOBEPXHOCTH paszjena (a3 s Bcei
OMYJIbCHH.

ITpunoxxenue 2.2
Bonpocsl 1J1st MOATOTOBKH K 3a4eTy

1. Ilpeamer u MeTOABI KOUTOMIHONW XuMuH. Knaccupukanuu 1 XapakTepuUCTUKU AUCHEPCHBIX
CHCTEM.

2. lloBepxHOCTHass DHEpPrus, IOBEPXHOCTHOE HATSHKEHME. MeEToIpl  ONpeleNeHus
MIOBEPXHOCTHOTO HaTshkeHMs. IIponeccsl, NpuBOAALINE K YMEHBIIEHUIO TOBEPXHOCTHOW 3HEPTUU
I'n66ca. Koanecnenuus, koaryasiys, NepeKpuCcTaIIH3aIMs, aAre3us U acopOIusl.

3. Anaresus u koresus. CmaunBanue. Kpaesoii yron cmaunBanue. 3akoH OHra. Kannmispasie
saBieHUsA. YpaBHeHue Jlammaca. /laBieHue mapa HaJx KpUBOHM IIOBEPXHOCTBIO. YpaBHeHHE ToMcoHa
(KenpBuna). [logustue cronba xuakoctu B kKanwuisipe. @opmyna XKropena.
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4. AncopOmusi Ha TBEpAOH MOBEPXHOCTH. Buipl aacopOEHTOB. AKTUBHUPOBAHHBIM yTOIb,
cwikarenb. Ousmdeckas u xumudeckas ancopouus. [Ipasuno [lanera-®dasiHca. DMmmnupudeckoe
ypaBHeHue @peitnanuxa. MoHOMOJEKYIsApHas aAcopOIus. YpaBHEHHE H30TEPMBI ajcopouuu
JIburmropa.

5. AncopOrust Ha TpaHuIe pacTBop-Ta3. AacopOuuonnoe ypaBHeHue ['n66ca. IloBepxaocTHO-
aktuBHble (IIAB) um moBepXHOCTHO-WHAKTHBHBIE BemiecTBa. JudunbHas npupoga mosexkyn [TAB.
Tunst [TAB. [Ipumenenus [TAB.

6. PactBopsr I1AB. O6pazoBanne munest. [Ipsmeie n oOpatHbie Munesuisl. COMOOMIU3aIH.
MoHOMOJIEKYISIPHBIE TJIEHKH.

7. ConbBohoOHBIE 30H. MeTonbl TONyYeHUS W OYUCTKH. ONTHYECKHE M DICKTPHYSCKUE
cBorcTBa. CTpoeHue rpanysibl. [[BOHHON 3lieKTpUuuecKkuil ciiod U n3era-noreHunan. Kunerndeckas u
arperaTuBHas yCTOM4YMBOCTh. KnHETHKA KOATyIISINN.

8. DNEeKTPOKMHETHYECKHE SIBJICHUS. DJIEKTPOOCMOC, JIEKTPOPOpe3, MOTEHIMAT OCAXKIECHUS U
MOTEHITMAJ TCUCHMUSL.

10. T'emu. Cunepesuc, Tukcorponus, HaOyxanue. [lentmsamms. Crtynau. KoarynsiuoHHO-
KOH/JICHCAIIMOHHBIE CTPYKTYPBHI.

11. Cycnensuun. Pacnpenenenue yactuil no Beicote. Y paBHenue Jlamnaca-Ileppena. Cxkopocthb
ocenanus. [lactel, ux cBoiicTBa. CHHEPE3UC U TUKCOTPOIIHS IACT.

12. Iucnepcuonnbiii ananu3. CUToBbIN aHann3. CeIMMEHTAIIMOHHBIN aHaJn3.

13. Omynscuu, ipsimbie u 00patHbie. CTaOuIN3anus U yCTOMYUBOCTh SMYIIHCHH.

14. Ilensl. Ctpykrypa neH. [lonyyenue u crabunuzanus neH. Y CTOMUMBOCTD IEH.

15. Aspozonu. CBoiicTBa asposzoneit. Tepmodopes, porodopes. BapsiBoonacHOCTb.

16. ITopomku. [Tonyuenue, cBoiictBa. CoinydecTh. CIeKUBAEMOCTb.

17. IlouBennsie kosmonabl. CTpykTypa mouB. CocTaB KOJUIOUIHBIX YaCTHUII. AJICOpOIHsS HOHOB
Ha KOJUIOWUJIHBIX YaCTULAX.

18. Hanowactuiiel, ux ¢pu3nko-xuMuueckue cpoiictBa. HanorokcnuHOCTh. OCHOBHBIE METOIBI
MTOJTyYEHUsI HAHOMAaTEPHUAJIOB.

19. O630p COBpEeMEHHBIX TTPOOIIEM KOJUTOUAHONW XHUMUH.

[Tpunoxenue 2.3

[Tpumep Owteta 11 MpoOBEICHUS 3aUeTa
@enepanbHOE rOCYIaPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/bHOe yupeskIeHHe BbicLIero o0pa3oBaHust
«MOCKOBCKUH MOJTUTEXHUYECKHUI YHUBEPCUTET»
Kadenpa «Xumbunorex»
Jucuuniuaa «KoJutouaHass XHMHUsD»
/ yueOHBIi rojg

Bujer Ne 1

1. TloHsATHe O KOJJIOUAHBIX CHCTEMAaX U ONpeJeeHne KOJIOUIHON XUMHUM KaK HayKH.
2. Onrtuyeckue CBOWCTBA KOJUIOUTHBIX CHCTEM.
3. Kiaccuduxanus a’po3onei.

3aBenytomuii kadeapoit «Xumbuorex» T.M. I'poMOBBIX

YTBepkaeHO Ha 3aceJaHuu Kadenpbl . .2021 r., mpoTtokom Ne
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