MepeiTn Ha cTpaHuLy C NOSHONM BepCUen

[. K. bygHukos, . A. EBTtoruH, B. H. MauncrpeHko

MOAUDULINPOBAHHBIE
IJIEKTPObI
Ang BOJIbTAMNEPOMETPUN
B XUMWK, BUOJIOTUK

W MEAWULIMHE

4-e n3pgaHue, anekT poHHOe


https://rucont.ru/efd/443554
https://rucont.ru/efd/443554

[MepeliTi Ha CTpaHuLy C NOMIHOW BepCcuein»

VIIK 543
BBK 24.4
B90

Cepusa ocuosana 6 2003 e

PeneHn3eHTH:
kadenpa aHANIUTHYECKOH XUMUH MOCKOBCKOTO TOCYIApPCTBEHHOIO
yHUBepcuTeTa UMeHH M. B. JIOMOHOCOBa M JOKTOP XHMHYECKHX
Hayk, mpodeccop X. 3. bpaiinuna
Bynnukos I K.

b90 MonnuupoBaHHBIE ITEKTPOABI UTS BOIBTAMIICPOMETPUN B XH-
mun, Ouonormu u wmemuimeae / [. K. Bynauxos, I'. A. EBTiorus,
B. H. Maiictpenko. — 4-e u3m., snektpoH. — M. : Jlabopatopus 3Ha-
Huit, 2020.—419 c. — (Mertogsl B xumun). — CucteM. TpeOOBaHUS:
Adobe Reader XI ; skpan 10".—3armi. ¢ tuTyn. 3kpaHa. — TekcT :
JIEKTPOHHBIH.

ISBN 978-5-00101-723-3

B HayyHOM W3IaHUM HM3JI0XKEHBI TEOPETHYECKHE OCHOBBI CO3JAHUS U MeXa-
HH3MB! ()yHKIMOHHPOBAHHS BOJIBTAMIICPOMETPUUCCKUX XHMUYECCKUX CEHCOPOB
U OHOCCHCOPOB Ha OCHOBE MOAU(ULIMPOBAHHBIX OJICKTPOAOB B PCLICHUH
3a1a4 XUMHUM, OWOJIOTMM M MEIMIMHBI, KOHTPOJS OOBEKTOB OKpY)Karome
cpensl. bonbnioe BHUMaHUE yAEICHO HOBBIM HAIPABICHUSM B KOHCTPYHPOBAHHUH
U IPUMEHEHUH MOIM(DULMPOBAHHBIX NIEKTPOJOB — HCIOIb30BAHUIO HAHOYACTHUIL
U HMOHHBIX JKUJKOCTeH, OHOMAaTepuasoB, dJIEKTPOIPOBOIAIINX IIOJIUMEPOB, ca-
MOOPTaHHU3YIOMHUXCS, MYJIBTUCEHCOPHBIX CHUCTEM THIIA «JICKTPOHHBINH S3BIKY,
JIETeKTHPOBAHUIO BELIECTB B IOTOKE.

JInsl crienuanucToB, padoTaronMX B 00JaCTH aHATUTHYECKOH XMMHHU M aHa-
JIMTUYECKOTO IPHOOPOCTPOCHHS, a TaKKe JUIsi IIPerojaBaTeNiei, CTYICHTOB
U aCIUPAHTOB XUMHYECKHX, OMOJOTMYECKUX M MEAMLMHCKHX CIELHATbHOCTEH.

VIK 543
BBK 24.4

JlepuBaTHBHOE H3IaHHE HA OCHOBE MEYATHOIo aHajora: MoauduIpoBaHHbIE
3TEKTPOZBI UL BOJIBTAMIIEPOMETPHH B XuUMuH, 6uonorun u meauiuse / I. K. Byx-
nukoB, I. A. Esriorun, B. H. Maiicrpenko. —M. : BUHOM. Jlaboparopusi 3Ha-
nuit, 2010.—416 c. : w1 —(Meronsl B xumuu). — ISBN 978-5-9963-0199-7.

B coorBercTBUM c0 cT. 1299 u 1301 'K P® npum ycrpaHeHuM OrpaHu4eHMii,

YCTAHOBJIEHHBIX TeXHHYeCKHMH CPeACTBAMH 3allUThl ABTOPCKHX IpaB,

npasoodjajgare;ib BIpaBe Tpe0oBaTb OT HAPYLIUTeJNsl BO3MellleHUS] YOBITKOB
WJIH BBIIIATBI KOMIIEHCALIMHT

ISBN 978-5-00101-723-3 (© Jlaboparopus 3Hanumii, 2015

MepeiiTv Ha cTpaHuLy ¢ NONHOI Bepcueii»


https://rucont.ru/efd/443554
https://rucont.ru/efd/443554

MepeiTn Ha cTpaHuLy C NOSHONM BepCUen»

Conepxkanne
TIPEIMEIIOBHIE . ....ootiititt e 5
OO003HAYEHHUST M COKPALMEHUMS ... eoueententtntenteantenteieeeennenneennenanne 8
BBEMCHHE ... 10
I'maBa 1. MeToab! MOAM(UIUPOBAHUSA JTEKTPOIOB .......c.onvennnnnnnen. 19
1.1. O6peMHOE MOAU(DUATTUPOBAHAE ITMEKTPOIIOB - ..nvveneaneeaneanennnnn 21
1.1.1. YTONBHO-TTACTOBBIC AMEKTPOMBI - .. .eneeneanetaneanenaneanennenn 24
1.1.2. IMmperaupoBaHHbIC 1 KOMIIO3UTHBIE 3JICKTPOSIHI ... ......... 43
1.2. TToBepXHOCTHOE MOAUDUIIUPOBAHUE IMEKTPOIIOB - ..veneneeennnen.. 45
1.2.1. ®dusnueckas agcopOuus MoanpuKaropa Ha MOBEPXHOCTH
o (50 ¥ 010 € 45
1.2.2. UmmoOunu3anust MogudukaTopa ¢ 00pa3oBaHIEM
KOBAJIEHTHBIX CBSIBEH «..euvieeieiiiniiiiinieniteiieeieeeenaes 52
1.2.3. Brrrouenne Moaudukaropa B MOJIUMEPHYIO TUICHKY .......... 62
1.2.4. MomndunupoBaHue HEOPraHUIECKUMHI MaTepHATIAMH ........ 88
1.2.5. ®usnyeckre METO bl MOJUPHUIUPOBAHUS IEKTPOJIOB ....... 98
1.2.6. IMMOOHIH3ALUSI OHOKOMIIOHEHTOB ....e'veeenenenenenenenenne 104
I'naBa 2. @®opMupoBaHHEe CHTHAIA-0TKJINKA HA MOAM(PHIHPOBAHHBIX
N (319 3 1111 £ ). O OO PR 125
2.1. O0wmas xapakTepucTHKa MOJIU(PHUIIMPOBAHHBIX 3JIEKTPOJIOB ......... 125
2.2. DueKTpoKarain3 Ha MOOU(PHUIUPOBAHHBIX MEKTPOIAX ....uven.e ... 134
2.3. KoHIeHTpHUpOBaHNE Ha TIOBEPXHOCTH U B 00BEME
) (S (9N 010 ¢ PP 154
2.4. MomudunrpoBaHHBIE 3JIEKTPOIBI B SHAHTHOMEPHOM aHAJH3E ... ... 169
2.5. DaeKTpoIbl, MOIU(PHUINPOBAHHBIC HAHOYACTUI[AMH U HOHHBIMH
HKHIIKOCTSIMI .. eneetet ettt et et et et et e et et e et eteeeaeenenaenens 187
2.6. VIIBTPAMHUKPOIITEKTPOBI ... euventeneeeeeneentenneeneantenneeneenneanenns 206
2.7. MyJABTUIIEKTPOIHBIE CUCTEMBI ... euventeneeneentennennenneenneanenns 213
I'naBa 3. AMniepoMeTpHYeCKHE OHOCEHCOPDI ......uvenuenneenninneaneannnn, 226
3.1. O0mue MPUHIUIEI PYHKITUOHUPOBAHHUS OHOCCHCOPOB ............... 227
3.2. OEPMCHTHBIC OHOCCHCOPBI ... v eneeneeeneeneeeeneeneaneneaneaeaneenennns 238
3.2.1. ®epMeHTHBIE OHOCCHCOPHI B MEITUITIHE . .....eueneenenennnnen.. 253
3.2.2. ®epMeHTHBIE OHOCEHCOPHI B KOJIOT0-aHAIUTHIECKOM
LE00)2 310 1 (N 260
3.3, JTHK-CEHCOPBI .. uventeettetee et et e 268
3.3.1. T'uOpuAM3aMOHHBIC B3AUMOJCHCTBHS ...vvveneeeeaeanannnnn, 270
3.3.2. Onpenenenre HU3KOMOJIEKYJISIPHBIX COCIMHEHUH ............. 283
3.3.3. AHK-moBpexnatomue GakTopsl U ACHCTBUE
AHTHOKCHIIAHTOB ...\ttt ettt ettt e et e et 288
3

MepeiiTn Ha cTpaHuLy C NOSHO BepCcueins»


https://rucont.ru/efd/443554
https://rucont.ru/efd/443554

MepeiTn Ha cTpaHuLy C NOSHONM BepCUen»
3.4, VIMMYHOCEHCODBI .. e .eeneetttentettatee et et et et et et eae e eaeeenene
3.5. MUKPOOHBIC CEHCOPBI ... vvvertnrenearaneeneasaneeneaneneenanseneeneneonns
3.6. TKAHEBBIE CEHCOPB «.uventtentenneeneententeeneenneeneeneenneeneenneaannnes

I'naBa 4. MoanpuuupoBaHHbIe 3JIEKTPOABI B JJIEKTPOXUMHYECKOM
) B 1 TP
4.1. OmpeneneHne HEOPTAHMUECKUX HOHOB .. .euuenenennenennenneneenennes
4.2. OmnpeneneHre OpraHUIeCKUX COCTUHEHUM ....vvvvvviniininninninen.e
4.3. OnpeneneHue OHONIOTUICCKA AKTHBHBIX BEIIECTB ....vovvvvenrnnsnnne.
4.4. MonnpunupoBaHHBIE JICKTPOIBI B IPOTOTHBIX
METOIAX AHAITHBA .« v v eneneneneeneteneneeetenenene e eteneneneaeaenenenane
4.4.1. Monu¢unupoBaHHBIE JIEKTPOIBI B BEICOK03()h(HEeKTHUBHON
KHIKOCTHON XPOMATOTPADUH .. vvvrnraneaninranearanneneananns
4.4.2. MonuduuupoBaHHbIE JIEKTPOAbI KaK JIETEKTOPBI
B IPOTOYHO-UHKEKIIMOHHOM QHAITU3E «...uenuenrnennennanennens
4.4.3. BUOCEHCOPBI B TPOTOUHOM AHATIMBE . .eenvenneeneenneneennennnns
4.4.4. MomnpunupoBaHHBIE 3JCKTPOIBI B KAMIUIAPHOM 30HHOM
BIEKTPODOPEBE . e veneeneetee ettt et et
4.5. MukpodIroHIHBIC CHCTEMBI C JICKTPOXUMUICCKUMHU
JETEKTOPAME ...ttt enentnee et ettt eeete e e e e e e e eeeenenenas
N (541 6 1073) S -1 T0 ) B
4.7. O6 nH(pOpMAITMOHHBIX pecypcax VHTEPHETa .........o.vvvuinennnnene.
4.7.1. CaiiTel HAYIHOTO MHTEPHETA . ..e'vveeieeeieeieiiee e,
4.7.2. TIpoGnieMbl Pa3BUTHSI WED-PECYPCOB .. .uvueneeeananananannnn

JIHTEPATYPA ..ottt et et et e ae e

MepeiiTn Ha cTpaHuLy C NOSHO BepCcueins»


https://rucont.ru/efd/443554
https://rucont.ru/efd/443554

