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CTPYKTYPA ®OC

TUTYyNBHBIN JTUCT.

Crpykrypa ®OC - c1p. 2.

Penensus na ®OC - ctp. 3.

[TaciopT OLIEHOUYHBIX CPEACTB - CTP. 4.

KoMIieKkT o1eHOYHBIX CPEeCTB:

- BOITPOCHI K 3a4eTy — cTp. 5-10;

- BOMPOCHI K MOyJIsiM - ¢Tp. 10-21;

- 3TaJIOHBI TCCTOBBIX 3aI[aHI/II71 (c TUTYJIBbHBIM JIHCTOM U OFJ'IaBHCHPIeM) - CTp. 24-190.
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OEJEPAJBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA
«CEBEPO-OCETHHCKASA I'OCYJAPCTBEHHAA MEIULIUHCKAS AKAJTEMUWS»
MUHHCTEPCTBA 3JIPABOOXPAHEHHUS POCCUVICKOM ®EJEPAIIAN

PELIEH3 U1
Ha (POH/I OLIEHOYHBIX CPeCTB

no JAUCHHUILINHE « XUMH»
JJIs1 cTyIeHTOB | Kypca
no cnenuajbHocTH - 31.05.03 Cromartojiorus

@oH/ OLEHOYHBIX CPENICTB COCTaBJIIeH Ha Kadenpe Xxumuum u (GU3UKH HA OCHOBAaHHMU paboueit
MIPOrpaMMbl y4eOHON TUCHUIUIMHBI «XUMHA», YTBepkaeHHOH 2020 T. U COOTBETCTBYIOT TPEOOBAHUSIM
®I'oC 3" no cnenuansuoct 31.05.03 CTomaTo10rHs.

@DOH/T OLIEHOYHBIX CPEJICTB BKIIOYAET B ceOs:

- BOIIPOCHI K 3a4€Ty,

- BOIIPOCHI K MOJYJISIM,

- 3TaJIOHBI TECTOBBIX 3a1[aH1/1171 (c TUTYJIbHBIM JIHCTOM U ornaBneHneM),
- OMJIETHI K 3a4eTy.

baHK TeCTOBBIX 3aJjaHUIl BKJIIOUAET B C€0sl CIENYIOLINE AIEMEHThI: TECTOBbBIE 3a/laHUsl, BAPUAHTHI
TECTOBBIX 3aJaHHi, MaOJOHBI OTBETOB. Bce 3amaHUs COOTBETCTBYIOT pabodeil mporpamme ydeOHOU
JUCHUIUIMHBL «XHMHUS» U 0XBaTbIBAIOT Bce €€ pas3zaensl. CI0KHOCTh 3a/laHuil Bappupyetcs. KonnuecTBo
3aJaHUi O KaXJIOMYy pasfeny AMCHUUIUIMHBI JOCTaTOYHO JUIl NPOBEIEHHUs KOHTPOJI 3HAHUA U
HCKJIIOYAaeT MHOTOKpPaTHOE MOBTOPEHHWE OJHOTO M TOTO € BOIPOCa B PA3JIMYHBIX BapuaHTaxX. baHk
COJIEP’KUT OTBETHI KO BCEM TECTOBBIM 3a/IaHUAM U 337ayaM.

KonnuecTBo OMIETOB K 3a4€Ty IOCTATOYHO I IPOBEJICHUS 3aUeTa U UCKIII0YaeT HEOJTHOKPATHOE
HCIOJIb30BAaHUE OJHOTO U TOTO K€ OujieTa BO BpeMs 3auyeTa B OJHOM aKaJeMHUYecKOil rpymme B OJUH
neHb. buieTsl kK 3a4eTy BBINMOJTHEHBI Ha OJIaHKaX €IMHOTro oOpaslia Mo CTaHJapTHOW ¢gopme, Ha Oymare
OJTHOTO IIBETa U KadecTBa. buier Bkiovaer B cebs 4 Bonpoca. PopMyIMPOBKH BOIPOCOB COBMAAAIOT C
(hopMyJIMpOBKaMHU NEPEYHsI BOINPOCOB, BHIHOCHUMBIX Ha 3ayeT. CojlepikaHue BOIPOCOB OJHOro Ouiera
OTHOCUTCSI K Ppa3iIM4YHBIM pazjielaM MporpaMMbl, IMO3BOJIsiOLIee Oojee MOJHO OXBaTUTh MaTepHal
y4eOHON TUCITUTIITNHBI.

3aMedaHuil K pereH3upyeMomy (pOHIY OLEHOUYHBIX CPECTB HET.

B nemom, QoHI OLIEHOYHBIX CpEACTB Y4YeOHON AMCHUIUIMHBI «XHMHSD» CIHOCOOCTBYET
KayeCTBEHHOW OLIEHKE YPOBHS BIJIQJCHUS OOYYaIOIIUMHCS OOIIEKYIbTYPHBIMU M MPO(hEeCCHOHATLHBIMU
KOMIICTECHITHSIMH.

Peniensupyemsblii  (oHI OLIEHOYHBIX CPEICTB MO «XHUMHHU» MOXKET OBbITb PEKOMEHIOBaH K
WCIIOJIb30BAHUIO JIJISl TEKyIIeW U MPOMEKYTOYHOW aTTecTalli Ha CTOMAaTOJIOTUYECKOM (akylbTeTe y
cryaenToB 1 kypca.

Peyenzenm:

Ilpeoceoamens [[YMK ecmecmeennonayunvix u

MamemamudecKkux OUCYUnIU, 00yenn
Kageopbl Xumuy u Qu3uKu . H.U. boyuesa

’@?)’J( %{}/L v () Q’\



IHacnopT ()oHIA OLIEHOYHBIX CPEICTB

0 JMCHMILINHE «XHMHI»

Nen/m HaumeHOBaHME KOHTPOJIMPYEMOI0 Kon HaumeHoBanue
pa3aena(TeMbl)IMCIUNITHHBI MOTYJIs dpopmupyemoii OLIEHOYHOT 0
KOMIIeTeHI[UH cpeacTBa
(3Tana)
1 2 3 4
Bun IIpomeskyTOUHBIH
KOHTPOJIst
OcHogbl 0OWel xumuu. OIIK-8 TECTOBBIN KOHTPOJIb,
3a4er . BOIIPOCHI K 3a4eTy,

1 OU3NKO-XUMUYECKUE CBOHCTBA PaCTBOPOB BOMPOCHI K
(KonnuraTtuBHbie CBOMCTBa pacTBOPOB). MOJTYJTSIM,
OcHOBHBIE THITBI XUMUYECKOTO PAaBHOBECHSI B OuieTsl K 3a4eTy.
YKUBOM OpraHU3ME.

OCHOBBI XUMHYECKON KUHETUKH.

Tunbl XUMHUUYECKUX PAaBHOBECHH (ITPOTOIUTUYECKOE,
reTepOreHHOEe, OKHCIUTEIHHO-BOCCTAHOBUTEIBHOE,
KOMILJIEKCOOOpa30BaHus).

CaoticTBa Oy(hepHBIX paCTBOPOB.

2. Ocnogul puzuueckou Xumuu. OIIK-8 TECTOBBIN KOHTPOJIb,
OcHoBHbIe OHATUA TepMoAHAMUKH. [IepBoe u BOIIPOCHI K 3aUeTy,
BTOpPOE HaYaJIa TEPMOIMHAMHKH. BOTIPOCHI K

MOJIYIISIM,
OMJIETHI K 3aUeTy.

3. OcHo8bl KONNOUOHOU XUMUU OIIK-8 TECTOBBIN KOHTPOJIb,
OU3NKO-XUMHUS TOBEPXHOCTHBIX SBJICHUI B BOIIPOCHI K 3aUeTy,
(YHKITMOHUPOBAHHUU KHUBBIX CHCTEM. BOTIPOCHI K

. MOJIYIISIM,
[Tony4yeHne u cBOCTBA KOJUTOMIHBIX PaCTBOPOB. GUIIETHI K 3a4eTy.
4. Opeanuueckas xumus: OIIK-8 TECTOBBII

buonornyeckun akTUBHbBIE BBICOKOMOJIEKYIISIPHBIE
BellecTBa (CTpOEHUE, CBOMCTBA, y4acTHE B
(GYHKIIMOHUPOBAHUU KUBBIX CHCTEM)

Knaccudukanus opraHuuecKux COeIUHEHUH 1
peaKkui.

COHp&I)KCHHBIC U apOMaTUYCCKUC COCANHCHUS.

buonornuecku akTUBHBIE NIOJIA- U
reTepopyHKIMOHATbHbIE OPTaHUYECKUE
COEIUHEHMUS.

buonornuecku akTUBHBIE BBICOKOMOJIEK YIS PHBIE
BEIIECTBA.
YrneBoanl.

KOHTPOJIb, BOIIPOCHI
K 3a4eTy,

BOIIPOCHI K
MOZYJISIM,

OUJIETHI K 3aUeTy.




BOIIPOCHI K 3AYETY no xuMuu
JJISl CTY/IEeHTOB
1 kypca cToMaTo/I0rH4ecKoro gaxkyabrera

OcHoevl o0uen xumuu.

[IpenmMer u 3a1a4y XUMHUYECKON HAYKH.
3HaveHre XUMUH 11 METUKOB.

Posb H20 1 pacTBOPOB B KU3HEIESITEIBHOCTH.
THuIbl XUMUYECKUX PEAKIIUH.

Kaxkoe paBHOBecHe SBISETCSA TETEPOTCHHBIM?
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Konkypupyroiune rereporeHHble paBHOBECHS Pa3HBIX TUIOB (00pa30BaHHe KOMITJIEKCHBIX
COCIMHEHHH, MAJIOAMCCOLIMMPOBAHHON KUCIIOThI, OKUCIICHUE I BOCCTAHOBJICHHE OJHOTO M3 MOHOB
MajopacTBOPUMOIO COSIUHEHU).

7. I'ereporeHHble paBHOBECHSI B JKH3HEAEATEILHOCTH OPraHU3MOB. YcioBus oOpa3oBaHus Qocdaron
KaJIbIHS B CIA0OMIETIOYHBIX PACTBOPaX.

8. CusbHbI€ U Ci1a0ble AIEKTPOJIUTHI.

9. CremneHb U KOHCTaHTa Auccolranuy. OakTopsl, BAUSIOUUE HA CTENIEHb U KOHCTaHTY AUCCOIALIUH.
10.3akoH pazBenenus OcTBab/a.

11.YTo Ha3bIBalOT MOHHOM cuJI0i pacTBopa? 3akoH Jlebas-Xrokkens.

12.Ponb 3JIEKTPOIUTOB B IIPOLECCAX KU3HEAEATEIIbHOCTH.

13.I1poueccel conbBaTanuu U ruapatanuu. ConbBOIU3 U THIPOIIU3.

14. T'maponus coneit. Jlaiite ompenesieHre THUAPOAU3Y. ['MAPOINU3 C TOUKK 3pEHUS MPOTOJIUTHUYECKOU
TEOPHUH.

15.Kakue Tunsl cosiel noasepraiorces rugposunsy? TUumsl ruapoaunsa.
16.Ponb ruzponnsza 6MOOpraHUYecKUX COeTMHEHUH B MIPOLIECCaX JKU3HEAEATEIbHOCTU ?
17.Hanumnre ypaBHeHue ruaposnsa AT®. Kakosa poib 3TOro mpouecca B OpraHu3Me 4esloBeKa?

18.Kak BbIpakaeTcsi KOHCTaHTa TUApPOJIM3Aa IJIs PA3JIMYHBIX cCiydaeB ruaposnusa? YTo Has3bIBaeTCs
KOHCTaHTOM ruponu3a? OT 4ero 3aBUCUT KOHCTAHTa THPOIN3a Conu?

19.Kak onpenensiercs cTeneHb ruapoin3a, (pakTopsl, BIUSIONIME HA CTEEHb MHAPOJIN3a.
20.Yrto Ha3bIBAIOT pacTBOpamMu? 3HAUEHHUE PACTBOPOB B KU3HEECATEIbHOCTH OPraHU3MOB?

21. Knaccugukaius pacTBOPOB: pacTBOPBI 3JIEKTPOIUTOB, HEIIEKTPOJIUTOB, PACTBOPBHI aM(OIHUTOB,
PacTBOPBI MOJINAIEKTPOIUTOB.

22.KoHIIeHTpaIysi pacTBOPOB M CIIOCOOBI €€ BBIPAKEHHUS.
23.lucdysus B pactBopax. 3akon @uka. YpaBHeHue DiHIITeHA-CMOIYXOBCKOTO.

24.®axTopsl, BAUIONINE HA ckopocTh Auddys3uu. Porns muddy3un B mpoieccax mepeHoca BEIIeCTB B
OMOJIOTUYECKUX CHCTEMAM.

25.KonnuratuBHbIE CBOMCTBA pa30aBICHHBIX PACTBOPOB JICKTPOIUTOB.

26.3axoH Payns u ciencTBys U3 HETO: NOHM)KEHUE TEMIIEPATYPBI 3aMEP3aHUsl paCTBOPUTEIIS, IOBBIIEHUE
TeMIIepaTypbl KAIIEHKsI, OCMOC.

27.0cmoc. Ocmotuyeckoe aapieHue. 3akoH Bant-I'opda. 3aBUCUT JM OCMOTHYECKOE AaBICHHE OT
MIPUPO/IBI PACTBOPEHHOTO BelleCTBa?

28.I'uno-, runep- ¥ U30TOHUYECKHE PACTBOPHI. M30TOHMYECKHiT K03 PUIIMEHT.
29.Ponb ocmoca B 6uonoruueckux cucremax. [lnazmonus u ausuc.
30.Yto Ha3wBarOT Oy(hepHbIMU pacTBOpaMu?



31.Yem obycnoBneHo OydepHoe eiicTBUE ¢ TOUYKU 3pEHUs IPOTOHHOM Teopun?

32.Knaccudukanys KHCIOTHO-OCHOBHBIX Oy(epHbix cucteM. Kakue Tumbl OypepHbIX CHCTEM U3BECTHBI?
33.Pacuer pH Oydepnsix cucrem. Ypasuenue I ennepcona-I"accennbaxa.

34.0t yero 3aBucut pH OydepHoii cuctembr?

35.4t0 Ha3biBaeTcs OyhepHoit eMKOCThIO cucTeMbl? OT Yero 3aBUCHT Oy(epHasi eMKOCTh CUCTEMBbI?

36.00bscHHTE, TOUYEMYy OOJBIIMHCTBO Oy(EepHBIX CHCTEM OpraHM3Ma UMeeT OypepHyI €MKOCTh II0
KHCJIOTE OOJIBbINE, YEM 110 OCHOBAHUIO.

37.I1aTonoruveckue SIBICHUS: allUA03 U AJIKaJIO03.
38.Kakoe xumMHuueckoe paBHOBECHE MOAIEP)KUBAIOT B OpraHuzMe 0ydepHbie CUCTEMBI?

39.Kakas OydepHas cuctemMa BHOCUT MaKCUMAaJbHBIH OTHOCHUTENBbHBIA BKJIAJ B HOJAEpKaHHE
IIPOTOJINTUYECKOTO0 TOMEOCTa3a BO BHYTPEHHEHN Cpeie 3pUTPOLUTOB?

40. Kakue coeMHEHUs] Ha3bIBAIOTCS KOOPAMHALMOHHbIMU? [IprBeuTe npumepsl.
41.Knaccugukanuusi KOOpIUHAIIMOHHBIX COETUHEHUI.

42 1lpuposa XUMHUYECKON CBSI3U B KOMIUIEKCHBIX COETMHEHUSIX.

43.Kak paccuuThIBaeTCs 00IIasi U CTyIEeHYaTass KOHCTAHThl HECTOMKOCTH (YCTOMYUBOCTH)?
44.]lucconunanus KOMIUIEKCHBIX COEAMHEHUI.

45, JlaliTe onpeaeneHne NOHATHI- KOMILIEKCO00pa30BaTeb U JIUTaH/I.

46.YT0 03HaYaeT MOHATUE ACHTATHOCTH JIUTaH/10B?

47 Kakue KOMIIEKCHbBIE COEIMHEHNUS SBIISIOTCS XEIaTHBIMU?

48.Kakue OUONIOrnyecKy BaxKHble KOMIUIEKCHI BbI 3HaeTe?

49.KonpopmalimoHHbIe COCTOSHUS KOMITJIEKCHBIX HOHOB.

50.IIpenmMeT XUMUYECKOW KUHETHUKH.

51.YTo MOHUMAIOT O] CKOPOCTbIO XUMUYECKON PEAKIUU?

52.B ueM paznuuue TOMOT€HHBIX U T€TEPOT€HHBIX XUMHUECKUX MPOLECCOB?

53.Kak BbIpakaeTcst cpeJiHsisl © ICTUHHAsI CKOPOCTh XMMUYECKUX PEAKIUIN?

54.Kakue GakTopsl BIUSAIOT HA CKOPOCTh XUMHUYECKON peaKiiu?

55.3ak0H AeNCTBUA Macc.

56.YTo Takoe KOHCTaHTa CKOPOCTH XuMudeckoi peakiuu? OT kakux (akToOpoB OHA 3aBUCHUT?

57.Kak CcKOpPOCTb XMMHYECKOH peakuuu 3aBUCUT OT TemmepaTypbl? Cdopmynupyiite npaBwio Bant-
I'odda. YpaBuenue Appenuyca.

58.11opsa0K ¥ MOJIEKYJISIPHOCTh PEAKIINH.

59.Kakoe siBineHne Ha3bIBaeTCsl Kataau3zoMm? UeMm oTiinyaeTcs reTeporeHHbIN KaTtajau3 oT roMoreHHoro? B
4eM 0COOEHHOCTH (pepMEHTATUBHOI'O KaTanu3a?

60. OGpaTuMble 1 HEOOPATUMBIE PEAKIIHH.

61.BelpaxkeHue KOHCTAHTBI PABHOBECHS YE€PE3 PABHOBECHBIC KOHLEHTPALUU PEAarupyrolUuX BELIECTB.
KaxoB gu3nueckuii cMbICII KOHCTaHTBI PABHOBECHS?

62. Chopmynupyiire npunuun Jle [llarense.

63. Ilpu yBenuueHUH TemrepaTypbl YBETUUMBAIOTCS CKOPOCTH Kak MPsSMOM, Tak U OOpaTHON peakluu.
[Touemy HaOmromaercst cMenieHue paBHoBecusa? V3MeHsieTcs M NMPU 3TOM KOHCTAHTa XMMHUYECKOTO
paBHOBeCHS?

64. KucnotHo-ocHoBHoe paBHOBecue. COBpPEeMEHHBIE TPEICTABICHUS O  KHUCIOTHO-OCHOBHBIX
pPaBHOBECHSIX.

65. I[Iporonutuueckas teopust bpencrena u Jloypu. IlonsTie KMCAOTH U OCHOBAaHUS. AMGOIUTHI.

66. KucnoTrHo-oCHOBHBIE (IPOTONMTHYECKUE) COMNpsDKeHHBbIe mapbl. [lomypeaknuss W mosHas
MPOTOJIUTUYECKAS PEAKLIUS.

67. Houmzaums u gucconnanusa. KoHCTaHTBI KUCIOTHOCTA M OCHOBHOCTH.



OcHoebl pu3zuueckoi xumuu:

68. Ilpenmer M 3agauM XMMHUYECKOM TEPMOAMHAMMKH. XHMMHUYECKas TEPMOJMHAMHUKA KaK OCHOBA
OouooHepreTuky. CHCTEMbI: HW30JMPOBaHHBIC, 3aKpbITble, OTKpbITHIE. [lo KakuM mpu3HAKaM
KJ1acCU(ULUPYIOTCS. CUCTEMBI?

69. IlepBbIil 3aKkOH TepMOIUHAMUKH. BHYTpeHHss dHEprus, TerioTa, padora. M300apHbIli U1 U30XOPHBIN
TEIUIOBBIC (D (PEKTHI.

70. Ontanbnud. Yto onpenenser 3HaYeHUE SHTANbIIMY XUMUYECKON peakiuu?
71. 3akon I'ecca. Cnenctus u3 3akona ['ecca. CtanaapTHBIC TEIUIOTHI 00pa30BaHUS U CTOPAHUSL.

72. TepMOXMMHMYECKME pAacueTbl M HUX HCIOJIB30BAaHUE JUIS DHEPreTUYECKOM XapaKTEPUCTUKU
OMOXMMHUYECKUX ITPOLIECCOB.

73. BzauMocBsi3b MEXIy ImpoleccaMu oOMeHa BemiecTB M 3Hepruu. KanopuilHOCTh OCHOBHBIX
COCTABHBIX YACTEH MHUIIU U HEKOTOPHIX MUIIEBBIX MPOAYKTOB. Pacxoa sHEpruu mpu pa3indHbIX peKUMax
JBUTATEIIbHOM aKTUBHOCTH.

74. Hepe‘II/ICHI/ITe mapaMeTpbl CTAHAAPTHOI'O COCTOSAHUA CUCTCMBI.
75. 3HTpOHI/I$I. CraTucTudeckoe u TCPMOAUHAMHUYICCKOC TOJIKOBAHUC SHTPOIIUH. CTaHI[apTHaSI OHTPOIINA.
76. TepMOI[I/IHaMI/I‘leCKI/Iﬁ 1 KHUHETUUYECKUI aCMeKThl XUMHUYECKOTO PaBHOBCCHSI.

OcHo6bl KOLIOUOHOTL XUMUU .

77.Yto takoe aacopOuusa? Kakue npuanHbl 00yCIaBIUBAIOT aICOPOIIMOHHYIO CIIOCOOHOCTD BelecTBa?

78.Yt0 Takoe ancopOeHT, ajgcopOar? B yem cyrh mpouecca agcopOuuu? Yem monsTHE «abcopOuus»
OTJIMYAETCS OT MOHATHS «acopOuus»?

79.Uto Takoe anacopOius u gecop6Oius? Kak KoaudecTBEHHO BBIPAXaIOT acopOInio?

80.Yto Takoe aacopOLIMOHHOE paBHOBECHE M YeM OHO Xapakrepusyerca? Kak MOXHO CMECTUTh
a/IcopOLIMOHHOE paBHOBECHE?

81.3aBHCHMOCTh KOJIMYECTBA aJICOPOMPOBAHHOTO BemecTBa [ OT TemmepaTypsl MpPH MOCTOSHHOM
JABJIECHUU TSI PU3NUYECKON U XUMHUYECKOU a1copOIIHH.

82.Kak moBepxHOCTHasi aKTMBHOCTH BEIIECTBA 3aBUCUT OT €ro MOJSIPHOM Macchl B TIpejaesiax
TOMOJIOTUYECKOTO psijga’?

83.Jlaiite hopmynupoBky mpasuia [lrokio - TpayOe.

84.Teopust MOHOMOJIEKYIISIpHOH aacopOuun JIeHrmiopa.

85. VYpaBHeHue PpeitHmINXA.

86. Ilpasuno Illunosa.

87. Yto n3ydaer KoyutonHas XUMus? J{aTh MOHATHE O AUCTIEPCHON CUCTEME, CTENEHH JUCIIEPCHOCTH.
88. Knaccudukanus aucnepcHbIX cUCTeM Mo pa3mepy yacTull J{® u cTenenu TucnepcHOCTH.

89. JlaTh XapaKTEPUCTUKY KOJIJIOUIHBIX CUCTEM.

90. Knaccudukanus AUCHEpCHBIX CUCTEM MO arperaTHOMY COCTOSIHUIO (a3, MX BUIbI U 0003HAYECHHUS.
91. CXO0JCTBO M OTJINYHE CBOWCTB KOJUIOMIHBIX PACTBOPOB OT IPYOOAUCIIEPCHBIX CUCTEM.

92. CXOJICTBO M OTIMYHE CBOMCTB KOJJIOUJHBIX PACTBOPOB OT UCTHHHBIX PaCTBOPOB.

93. Krnaccudukanus aucnepcHsix cucteM no xapakrepy Bzaumoseiictsus A® u JIC. OcHOBHBIE OTIINYHSA
J0U(POOHBIX KOJIJIOUJOB OT JTMOPUIbHBIX.

94. HeoOxoaumble yCIOBHS MOTYYEHUS TUOPOOHBIX KOJUIOUIHBIX PACTBOPOB.
95. MeToabl MOTYYEHUS JTUO30JIEH.

96. Merox menTH3anyMd W €r0 MPUHIUMIIHAAIBLHOE OTIMYHE OT APYTMX METOAOB IOJYyYEHHUS 30JICH.
AicopOIIOHHAS ¥ TUCCOITIOIIMOHHAS TIENTU3AINH, B YeM UX OTIHYne?
7



97. CTtpoeHue MHILEIUIBI JIN030JIS.

98. IIpaBuno I[Tanera-dasinca. Ctpykrypa JAI3C. Ipuniumns! ero ¢popMUpOBaHHUS.

99. Ilonsatue o nonumepax. [IpupoaHsie GHONOINMEDBHI.

100. XuMHueckoe CTpPOCHHE, TUIIBI CBA3EH B IIOJIMMEPaX.

101. ®a3oBble U HU3NIECKHE COCTOSHUS TTOJTUMEPOB.

102. Knaccuukanuu BBICOKOMOJIEKYIISIPHBIX coenHeHmni. Oprannyeckue u Heopranndeckrne BMC.
103. Cnoco6s! nonyuenust BMC.

104. Yem 00bsCHsAETCS BIUSHUE 3JIEKTPOIUTOB HA BEIMUMHY HaOyXaHUs?

105. Bsizkocts pactBopoB BMC. Uem 00bsicHsIeTCS aHOMaIbHAS BSI3KOCTH pacTBopoB BMC?

106. YpaBnenue Iltayaunrepa.

Opzanuqecmm XUMUA.

1. OcHOBHBIEC TMOJIOKEHHSI TEOPUU CTPOEHUS opraHmdyeckux coenuHeHuit A.M. bytieposa. W3omepus
KaK CHeH(pUIECKOe SBICHNUE OPraHMYECKOW XUMHUH.

2. KiaccudukanvonHble NMPU3HAKK OPTaHHMYECKUX COCIUHEHUI: CTPOSHHUE YIJIIEPOJHOTO CKelleTa W
npupoaa ¢yHkIHoHaIbHON rpynnel. OyHkunoHaneHas rpymnmna. CtpykrypHas gopmyrna. CTpyKTypHbIE
H30MEDPBI.

3. OcHOBHBIC TIpaBWJIa COCTaBJCHHsS Ha3BaHwii 1o HoMeHkiatype WIOITAK s opranmdeckmx
COEIMHEHMI1; 3aMeCTUTEIbHAS U paAUKaIOo-(yHKIIMOHATbHASI HOMEHKIIATYpA.

4. PonoHayvanbHas CTPYKTYpa, 3aMECTUTEIIH, XapakTepucTuueckue rpynmsl. [lokaxkure Ha KOHKPETHBIX
puMepax.

5. OcHOBHBIE KJIACChl OMOJIOTHYECKH BAKHBIX OPTAHMYECKUX COCIUHEHUMN: CIIUPTOB, (PEHOJIOB, THOJIOB,
aMHUHOB, TMPOCTHIX 3(QHPOB, CyIb(GUIOB, aNBICTUIOB, KETOHOB, KapOOHOBBIX KHCIOT. OpraHuyeckue
paguKabl.

6. Yto Takoe m30Mepus U Kakue BUIBI e Bam m3BecTHBI?

7. Kakue anexktpoHHbIe 3QPeKThl 3amecTuTesneil Bol 3Haere?

8. Ocnosuble mpueMsl HoMeHKIaTypsl FOITAK coennnenuit.

9. AToMHBIE OpOMTAIH U X THOPUAN3AIIHS.

10. CtpykTypHasi ¥ IpOCTPAHCTBEHHASI N30MEPHH.

11. Kondurypanus u koHpopmarius.

12. TTousitue apomaruaHocTr. CONPsDKEHUE M AJICKTPOHHBIC 3 (DEKTHI.

13. Crepeomsomepus. OnrTuueckas H30MEpPHs MOJIEKYd M €€ MEAMKO-OMOJIOTHYecKOoe 3HadeHHe.
DneMEHTh CHMMETPUH MOJIEKYJI.

14. AcummeTrpuyeckuii aToM yriiepoaa (LEHTp XUPaTbHOCTH).

15. OnTrueckas akTUBHOCTb. DHaHTHOMEpHs. [lnacTepeomepus.

16. Pantemartsl. Pacuienienue pamneMaTos.

17. CBsi3p IPOCTPAHCTBEHHOTO CTPOCHHSI COETUHEHUH C UX OMOJIOTHYECKONW aKTUBHOCTBIO.
18. Kak nensTcst KHCIOThI B 3aBUCUMOCTH OT MTPUPOJIBI DJIEMEHTA, CBA3aHHOTO C IPOTOHOM?

19. CpaBHI/ITe KHCJIOTHOCTh JTWJICHTJIMKOJIS U dTaHoiia. Kakumu pe€akuusAIMHu MOXKHO MOATBEPAUTH
pa3jiniuc B X KUCIIOTHOCTHU?

20. Yto Takoe Ka, pKa? Kakas cymiecTByeT 3aBUCHMOCTh MEXKAY UX BETUYMHON M CUIIOW KUCIIOTHI?

21. JlaTh onpeneneHu KUCIOTHI U OCHOBAHUS 10 TeOpuu bpencrena.

22. Ot kakux ($aKkTOpOB 3aBUCUT cujia KUcIoT? [lepeunciaure ux.

23. Kak 3aBUCHT KHCJIOTHOCTh OT MPUPOJIBI aTOMa B KUCIOTHOM 1ieHTpe? Kak oHa n3MeHsieTcs B TpyImax,

8



B nnepuogax? Ilouemy?

24. OxapakTepu3yiTe BIMSHHEC JOHOPHBIX M aKIENTOPHBIX 3aMECTUTENICW Ha CHIY KHUCIOTBI U
OCHOBaHUIA.

25. Kak 3aBUCHT KUCIIOTHOCTb OT IPUPOBI PACTBOPHUTEINS?
26. Yto Takoe p- u m-ocHoBaHUs ? [IpuBeanTe MpUMEpHI.

27.Kakast BenmuuMHA SIBISICTCS KOJIMYECTBEHHOW XapaKTEPUCTHKOW CHUJIBI OCHOBaHMU? DH3MUECKUI
cMbICH pKiys.

28. OnpezienieHne KUCIOT U OCHOBaHMH 10 Teopu JIprouca.

29. Cytb npuniuna XKMKO. OxapakTepu3ynTe )KeCTKHEe U MATKHE KUCIOThI M OCHOBaHUs. KHUCIOTHOCTD
AKHUJIKUX CUCTEM OpraHu3Ma.

30. Hannmute ypaBHeHHE peakuii MOJyYeHHs 3TUJIaTa HATPUsI U €ro THAPOJIU3a.

31. Kakoe CBOICTBO CIIUPTOB MPOSIBIISIETCS B PEAKIIUU C METAJNINYECKUM HaTpueM?

32. MOXHO JI¥ ¢ TOMOIIBIO IIBETHBIX HHIUKATOPOB OOHAPYKUTH KUCIIOTHBIC CBOMCTBA ATAJIOHA?

33. [louemy cUpTHI pearupyroT C HaTPUEM MeJJIECHHEe, 4YeM Boja?

34.Tlouemy Boja pa3iaraeT dTUJIAT HATPHSI?

35. CpaBHUTE OCHOBHOCTh JAUATUIIAMUHA U aHUIIUHA.

36.O0mias  XapakTepUCTUKA PEAKIIMOHHON CIOCOOHOCTH TeTepOo(yHKIMOHANBHBIX COCTUHEHHM.
KucnorHo-ocHOBHBIE CBOMCTBA.

37.TerepodyHKIIMOHATTBHBIA  3aMECTHTENbh Kak (PAaKTop, BIUSAIOMMNA Ha XHMHUYECKHE CBOMCTBa
peaknroHHOro neuTpa. Cnenuduyeckue peakuu rerepopyHKINOHATbHBIX COSAMHEHU.

38. buonornyecku BaXHbIE KJIACChl TIeTEpPOPYHKLUMOHAIBHBIX COEAMHEHMM W HMX CBOMWCTBA.
Henacepiennsle  kapOOHOBbIE  KHCIOTBI. OKCHKHUCIOTHI  (TUAPOKCUKUCIOTHI). AMMHOKHUCIOTHI.
Oxcokucnorel. Hanummre cxemy B3aMMOAEHCTBHS alleTOYKCYyCHOro 3¢dupa ¢ pa30aBiIeHHOM CepHOil
KHCIIOTOH.

39. buonornyeckn BaKHBIE TETEPOIMKINYECKHE CHUCTEMBI. [ISTHWIEHHBIE TETEPOUMKIBI C OTHUM
rerepoaromMoM. [Tuponn, ¢pypan, Tnoden. [loHsTHE O CTPOSHNUN TETPAUPOIBHBIX COeAMHEHUH (MopduH,
remMMm). JInHeHHbIe TeTpanupoIbHbIE COETUHEHUSI.

40. Munon (6enzomuppodn). CTpoeHne, cBoiicTBa. BHOIOTHYECKN aKTUBHBIE TPON3BOIHBIC HH/IOTIA.

41.IlaTuuneHHble TETEPOUUKIBl C JByMS M Oojee rerepoaromamu. MMuaazon, cBOWMCTBA; MEAMKO-
OM0JIOrNYeCKOoe 3HAUYCHUE TPOU3BOIHBIX.

42.Tlupazon, okcazon, TtHazon. CrTpoeHHe, CBOWCTBa, OHoNOruyeckue (YHKIUH TMPOU3BOIHBIX.
[Tupazonon-3 — cTpykTypHasi OCHOBa HEHAPKOTUYECKUX aHAIBIE€THKOB (aHAJIBIUH).

43. lllecTHuneHHbIE TETEPOIUKIBI C OJHUM TeTepoaToMOM. [IMpWAMH, HHUKOTHHOBAas KHUCIOTa U
HUKOTHHAMHJI. V30HMKOTHHOBas (Y-MUPHUIMHKApOOHOBAs KHUCIIOTA), MEIUKO-OMOJIOrHYecKre (YHKIHUU
MTPOU3BOIHBIX.

44 llecTHuneHHbIE TETEPOLMKIbl C OJHUM TEeTepOoaToOMOM: HUPUMMIWH, TUPa3UH. ['Wapokcu- u
aMHMHONPOM3BOJHBIC MUPUMHUINHA — KOMIIOHEHTHl HYKJIEMHOBBIX KHUCIOT. bapOuTypoBas KHcioTa U ee
MIPOU30HbIE.

45. bunuknuyeckue rerepouukisl. [lypun. I'mapokcu- u amuHonypuHbsl. MoueBas kuciora. Jlaktum-
JaKTaMoBasi TayTOMepus. AJICHWH; MEIMKO-OMOJIOTMYECKOe 3HAUYE€HUE MPOHM3BOJHBIX, TayTOMEpHbIE
(bopMBI.

46. Ha3zoBuTe NPUYMHBI BOBHUKHOBEHHUSI OKPACKH aHTUIMPHHA U aMHI0NMUpUHA ¢ xiopuaom sxemnesa(lll).
Kakoe npakTrueckoe 3Ha4eHHE UMEET Peaklusl aHTHITMPHHA U aMuAonHprHa ¢ Xaopuaom xkenesa(lll).

47.1lepBuuHas CTPYKTypa mnentuaoB U OenkoB. CocTaB M aMHUHOKHUCIOTHAs IOCJIEAOBATENBHOCTb.
depMeHTaTUBHBIN TUAPOTIU3 OEIIKOB.

48. XuMu4ecKue CrocoObl OmpenesieHHus TEPBUYHOM CTPYKTYphl TENTHAOB W OCJIKOB: METOJ
TUHATPOGESHUITUPOBAHUS, METOI DIMaHa, TaHCHIILHBIA METOI.



49. CTpoeHue 1 CUHTE3 MEeNTHI0B. MeTo 1 3alIiThl aMUHOTPYIIITbI, aKTUBAIMS KapOOKCHIIBHOW TPYIIIBI

- Jlunentuasl.

- Tpunenruas!.

- [lenTuHBIC AHTUOMOTHKH.

- [lenTuaHbIE TOPMOHBI.

- [lenTuaHBIE TOKCHUHBI.

- Heiponienrru ipl.

50. IIpocTpaHCTBEHHOE CTPOSHUE MOJIHUIECTITUIOB U OSJIKOB:

- CTpoeHue NeNnTUIHON IPYIIIbL.

- Bropuynas cTpykTypa NOIMOENTUIOB M OEJIKOB: (-CIUpaib, [-CKiagdaras CTPYKTypa, CIHpab
KOJUIarcHa.

- TperuuHas CTpykTypa O€JKOB; 3JEKTpOCTaTHUECKUEe U T'MAPOGOOHbIE B3aUMOACHUCTBUS B CTPYKTYpE,
BOJIOPOJIHBIC U TUCYNb(HIHBIC CBS3U; aKTHBHBIN LEHTP («ILETb)») B TPETUIHON CTPYKTYpPE JTH30LUMA.

- YeTBepTuuHas CTpykTypa Oemnka.

- lenarypanus 1 peHaTypauusi HATUBHOW KOH(POPMAIIUH.

51.Kakue -aMHUHOKHCIOTBI B COCTaBe OejKa MOYXHO OTKPBITH C TIOMOIIBID KCAHTOIPOTECHHOBOMH
peakuuu? Ha npumepe COOTBETCTBYIOIIEH AMMHOKHUCIOTHI HAIMIIUTE €€ PEAKLUIO0 B3aMMOJCHCTBUS C
a30THOM KHUCIO0TOM. MOKHO JIM CUUTATh IAHHYIO PEaKIMIO KaYeCTBEHHOMN Ha 0esok?

52. Hanmmute B 0o01IeM BUJe cxeMmy peaknuu Oemnka ¢ arierarom cBuHia (l1). Kakue o-aMHHOKHCTIOTHI B
cocTaBe Oellka MOXKHO OTKPBITh JAHHOW KaueCTBEHHOM peakiueii?

53. Kakue KHCcIoThl Ha3bIBAIOTCS HYKJIEMHOBBIMU? COCTaB U CTPOSHUE HYKJICOTH/IA.
54. CTpykTypa HYKJICHHOBBIX KHCIIOT.
55. OcobeHHOCTH HYKIICOTHIOB.

56. Hammuiure nIaKTUM-JIAKTaMHBIE TAyTOMCPHBIC TIPCBpalllCHUSA CICAYIOMIUX TMHUPUAUHOBBIX U
IMYPHUHOBBIX HYKJICUHOBBIX OCHOBAHMIA: ypanouia, THAMUHA, T'YaHWHA, IUTO3WHA.

57.Hamumure KOMIUJIEMEHTApHOE B3aUMOJCUCTBUE YypallWia, THMHUHA, TyaHWHA, IUTO3WHA C
COOTBETCTBYIOIIIUM OCHOBAHUEM.

BOIIPOCHI K MO YJIIO Nel

«OCHOBBI XUMUY€ECKOii TEPMOTMHAMUKH H OM0IHEPTeTHKH»

TepmoauHaMuka u3yvaer. ...

Cucrema- 310...

["'oMOreHHBIMH HA3bIBAIOTCS CUCTEMBL, . ..

['eTeporeHHBIMU HA3BIBAIOTCS CUCTEMBEL, . . .

@a3a- 3TO YacTh IeTePOre€HHON CUCTEMBI,. ..

B 3aBucumocTH OT XapakTepa B3aMMOJEWCTBUS CHUCTEMBI C BHEIIHEH CPENOM pPa3NIMYaOT...........
CHCTEMBI.

7. HW3onmmpoBaHHBIE CHCTEMBI XapaKTEPU3YIOTCH. . .

8. 3akpbITble CUCTEMbI XapaKTEPU3YIOTCH. ..

9.  OTKpBITBIE CHCTEMBI XapaKTEPH3YIOTCHI. ..

10. DkcTeHCHBHBIE TApaMETPBI — 3TO....... K HuM otHOCATCS:. ...

11. WHTeHCUBHBIE TapaMeTphl — 3TO....... K HMM oTHOCSATCH:. . ...

12. BHYTpeHHss SHEPTUsl CUCTEMBI — 3TO. ..

13. OOmeH >HEpruei MeXay CHCTEMOM U BHEITHEN CPEIoi MOXKET OCYIIECTBIISATHCS B BUJIE. . ..
14. Pa6ota —3T10... Temnora — 370....

ogakrwdE
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15. B xuBBIX cucTeMax paboTa COBEpIIAETCs 3a CYET SHEPIHUHU. . ..

16. Pabora, coBepiiaemasi B 5KMBBIX OpraHU3MaX MOXKET OBITb. ..

17. DuTpomnus- 3T0 TepMOANHAMHYECKAs (DYHKITHSL. ..

18. Hndopmamus — 3710.....OHTpOonHsS U HHGOPMAIIUS CBA3aHBI COOTHOIIICHUEM. . .

19. TepmoamHAMHYECKHIA MPOLIECC — ATO. ... Pa3nmuyaroT....... MIPOLIECCHI.

20. ®opmynupoBka | 3akoHa TEPMOJIMHAMHUKMY :

21. ®opmynupoBka | 3aKoHa TEPMOAMHAMUKH JJIS1 U30JIMPOBAHHBIX CUCTEM:

22. ®opmynupoBka | 3aKoHa TEPMOJUHAMUKY AJIs1 3aKPBITHIX CUCTEM:

23. DHTAIBUA- 3TO TEPMOJAUHAMUYECKAS (PYHKITHS, . . .

24. CrappapTHas SHTaNbIMA OOpa30BaHMs MPOCTHIX BEIIECTB B UX TEPMOJUHAMHYECKH YCTONYHBOM
arperaTHOM M QJJIOTPOITHOM COCTOSTHUH paBHa....

25. CranpapTHas SHTalIbIM 00pa30BaHuUs CIOKHOIO BellecTBa paBHa... Hanpuwmep,...

26. 3akon ['ecca:...

27. KanopuitHOCTBIO MUTATEIbHBIX BEIIECTB HA3bIBACTCH. ..

28. KanopuifHOCTb )KHPOB, OEJIKOB U YIJIEBOJIOB COCTABIISIET ..., ..., ... KKQJI/T COOTBETCTBEHHO.

29. CyrouHas nMOTpeOHOCTh B XKHUPaX, OEMKaxX W yriaeBojax AJis B3pOCIOro YeIoBeKa COCTaBIsET ..., ...,
... COOTBETCTBEHHO.

30. CyrouHasi mOTpeOHOCTh YETIOBEKA B SHEPIHH. . ..

«BTOopoii 3aK0H TePMOIMHAMHUKH

1. Btopoii 3aKOH TEPMOAMHAMUKY JIJIs1 U30JIMPOBAHHBIX CUCTEM: ...

2. DOmueprus ['u66ca- 3710....

3. Dmuepruto ['mO6ca MOKHO BBIUMCIIHTD Yepe3 SHTAIBIIHAIO U SHTPOTIHIO 110 (hopMyIie:

4. W3menenue sHepruu ['mb0ca B pe3ynabTare XMMHUYECKOM PEAaKLMU IPU CTAHAAPTHBIX YCIOBHAX
paBHo. ..

5. ®opmynuposka |l 3akoHa TEpMOAMHAMUKH /IS TIOOBIX CUCTEM:

CamOIpon3BOIEHO MOTYT MPOTEKATh BCE K30TEPMUIECKHUE PEAKIINH, €CIIH. . .
DK33prOHMYECKUMH HA3bIBAIOTCA OMOXUMUYECKHUE PEAKIUU, KOTOPBIE. ..
OHAPPrOHNYECKIMH HA3bIBAIOTCSI OMOXUMHUYECKUE PEAKIIH, KOTOPEIE. . .

[TpuHIUT SHEPTeTUYECKOTO CONPSKEHU OMOXUMUYECKUX PEaKIHii COCTOUT B TOM, YTO. ..
10. Makpo3pru4ecKkuMy Ha3bIBAIOTCS CBS3H. . ..

11. AT® sBasiercs .....COETUHEHUEM.

12. Xwumuyeckasi KHHETHKA U3Yy4YaerT. ..

13. B o6mem ciyyae cKOpocTb XMMUYECKON peakIuy ONnpeessieTcs Kax. . .

14. HcruHHas CKOPOCTh XUMHUUECKON peakIMu- ITO. ..

15. Cnoxuble peakiuu — 370... OHU AenATCA Ha. ..

16. CkopocTb TOMOTEHHOH pEeaKIMH 3aBUCHUT OT...

17. ns peakuuu tuna aA + bB = cC + dD 3akoH AelCTBYIOIMX MacC MOKHO 3alHCcaTh B BUJIE:
18. Ecnm 3HaueHHWs TOps/KA pEAaKIUA TI0 pPeareHTaMm COBMAJAIOT CO  CTEXHOMETPHUYECKHUMH
KO3 pHUIHEHTaMHU, TO 3TO 03HAYALT, YTO. ..

19. Tlo npasuiy Bant- T'odda...

20. Tlo ypaBHeHUIO AppeHuyca...

©oo~No

«HoHHBIC paBHOBECHS B PACTBOPaX JICKTPOJHUTOB)
1. DnexTpoauTHUEcKas JUCCOLMAIUs BEIIeCTB B pacTBopax. OCHOBHbIE MOJIOKEHUSI TEOPUH AppeHuyca.
2. CunbHble M cnabble 37eKTponuThl. Juccoumarnuio snekrpoiuta Kt,Any MOXHO TNpencTaBUTh B

3. IIporiecc >MEeKTPOTUTHUECKON TMCCOIMALIMN B BOJIE BEUIECTB C MOHHBIM U KOBAJIEHTHBIM TUIIOM CBSI3H.
4. Crenenp nqucconnanuu. GakTopbl, BIUSIONIME HA CTENIEHb TUCCOLIMAIIUH.

5. Koncranra nucconuanuu u GakTopbl, OT KOTOPBIX OHA 3aBHCUT. [IpuBeanTe pUMEpHl IEKTPOIUTOB,
MOJIBEPraloIINXCsl B pACTBOPAX CTYNEHYATOM JUCCOLHAIUY.

6. B3anMoCBs3b MEXKy CTENEHBIO U KOHCTAHTOM TUCCOLUAIINU CIIA0BIX 3JICKTPOJIHTOB.
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7. Chopmynupyiite 3aKoH paszpeneHuss OcTBaibaa.
8. Uro mnonumaercsa moa KodpduuueHTOM akTUBHOCTU? UYTO mNOHMMAaeTcs NOJ aKTUBHOCTHIO
3ieKTposuTa’?

9. Uto Ha3bIBaIOT MOHHOMU cUJIOH pacTBopa? 3akoH [[ebas- XtoKKkens.

10. ITo 3akony OcTBanbjaa CBA3b MEXKIY KOHCTAHTOW M CTENEHBIO JUCCOLUUAIMU cIab0ro 3JIeKTpOIUTa
BBIPAXKAETCSI COOTHOIICHUEM. ............ (mpuBectu GpopMyiy U JaTh (HOPMYIUPOBKY 3aKOHA)

11. JleGait u XrOKKedb MNPEANOJIOKUIA, YTO OCHOBHOW MPUYMHOM PE3KOr0 pa3ivyusi B CBOMCTBaxX
CHJIBHBIX U CJIA0BIX IEKTPOIUTOB SBIACTCS. . ..........

12. Kaxymascs CTENeHb IUCCOUUALMU — ITO........... YeM BblllIe KOHUEHTpAlMs pacTBOpa, TEM
KQKYILIAsACSA CTEIEHb TUCCOLMALNN. . ............

13. Tlo 3akony [lebas — Xiokkens «B pa30aBiIeHHBIX pacTBOpPaxX CHIBHBIX JIEKTPOJIUTOB C OJMHAKOBOM
MOHHOM CHIJION KOA(PPHUIMEHTHI aKTUBHOCTH KATHOHOB M ...euvvnveneenennennen..

14. Ocamox ruapokcujga aqOMUHUS ~— PAacTBOpsSiETCS B KUCIOTax M LIEJI0YaXx  COIJIacHO
YPABHEHUSM...............

15. MoHHas cuiia pacTBOpa paBHa................ (mpuBecTH MaTeMaTUYECKOE BBIPAXKEHUE JIUISI BBIYUCICHUS
).

16. IlpuBeaute mpuMmepbl CUIIBHBIX 3JIEKTPOJIUTOB. [loyemy [Uisl CHIIBHBIX 3JE€KTPOJIUTOB MPUMEHSIOT
MOHATHE «KAXKYLIAsICsl CTENIEHb JUCCOLUALUN»?

17. [loueMy KOHCTaHTA JUCCOIMAIIUK TEPSIET CMBICI B PACTBOPAX CHIIBHBIX AJIEKTPOIUTOB?

18. Kakas xapakTepHUCTHKa JICKTPOJINTA, HE 3aBUCSIIAs OT KOHIICHTPAIIUH, TIO3BOJIUT OMPEACIUTh €ro
cuiny?

19. Uro xapakTepusyeT KOHCTaHTa aucconuanuu? HamuimmTe mociieoBaTeIbHbIC PEaKIIMH OTPhIBA
MIPOTOHA OT MOJICKYJI CEpPHOM, CEPOBOIOPOIHOM, YrOJIbHON KUCIIOT.

20. OObsACHUTE TOHATHUS «KHCIOTa» M «OCHOBAaHUE» C TOYKU 3peHus Teopun Appenuyca. [IpuBenute
MIPUMEPBHI.

21. OOBSICHUTE TOHSTHUS «KHUCIOTa» M «OCHOBaHME» C TOYKM 3peHuss teopuu bpencrema—Jloypu.
[IpuBenuTe mpuMepsl.

22. Ykaxure 3HaueHue pH Kucioro, menoyHoro 1 HEMTPaIbHOTO PACTBOPOB. Y KAKUTE U3MEHEHHUE 1IBETA
nakMyca, heHosranenHa, METUIOpaHKa B KUCIOW U HEUTpanbHOH cpefe.

23. NonHoe npousBeeHUE BOJIBI, €T0 3HaYEHUE, OT Yero OHO 3aBUCUT?

24. Yrto Takoe BOAOpOAHbIN NoKa3aTenb? Kakue 3HaueHust npunumaet pH B paznuyHbIix cpenax?

25. KakoBa B3aUMOCBS3b MEXKIy THIIOM XUMHUYECKOHW CBSI3M W CTENEHBIO DJIEKTPOIUTUUECKOU
JHcconuanuu’?

26. Kakasi xapakTepucTuKa 3JEKTPOJIMTA, HE 3aBUCALIAS OT KOHUEHTpAIUH, [MO3BOJUT ONPEAEIIUTh €ro
cuiry?

27. Uto xapakTtepu3yeT KOHCTaHTa auccoruanuu? Hanummre mnocnenoBaTelbHbIE pPEAKIMU OTPHIBA
MPOTOHA OT MOJIEKYJ CEPHOM, CEPOBOJOPOAHOM, YTOIBHOMN KUCIIOT.

28. OOBSICHUTE MOHATHS «KUCIOTa» U «OCHOBAaHHE» C TOYKU 3peHHs TeopuHu AppeHuyca u bpencrema—
Jloypu. IlpuBenure npumMepsl.

29. Vkaxure 3HaueHue pH Kucioro, neso4yHoro 1 HEMTPAIBHOTO PACTBOPOB. Y KAKUTE N3MEHEHHUE 1IBETA
nakmyca, penondranenHa, METUIOpaHXa B KUCIION M HEUTPAIbHOM cpene.

30. O0bscuure, kakue u3 kucior cwibHee: HNO;, mim HNO3? H,SO4 mimm HoSiO4? HPO3 i HzPO4?
3anumImMTe CXEeMbI TUCCOITUAINN ITUX KUCIOT. OOBSICHUTE U3MEHEHNEe CHIIBI OcCHOBaHUi B psiay: LIOH —
NaOH — KOH — RbOH — CsOH?

I'maponus coneu
1. ITporeccel cobBaTallMM ¥ THAPATALINH.

2. 'maponus conei. ['maponu3 ¢ TOUKu 3peHHs TPOTOJUTHIYECKON TEOPHUH.

12



3. Pomp H;O wu pactBOopoB B IKHU3HEAEATENbHOCTH. DOU3MKO-XMMHYECKUE CBOICTBA BObI,
o0ycCTaBIMBaIOIINE €€ YHUKAJIBHYIO POJIb KaK €JMHCTBEHHOTO OMOPaCTBOPHUTEISL.

4. Kakue Tumsbl cojied noaseprarorcs ruapoansy? Tumnsl rugponusa.

5. Ponb ruziponmn3a 6MOOPraHUYECKUX COSAMHEHUN B IIpOLeccaX KUZHEAEATeIbHOCTH?

6. Hanumure ypaBuenue ruapouza AT®. KakoBa posnb 3T0ro nporecca B Opranu3Me yesoBexa’?

7. Kak BbIpaskaeTcsi KOHCTaHTa THIPOIU3a AJIsl Pa3IMYHBIX CIydaeB THIposn3a’?

8. Kak onpenensiercs cteneHb rujpoinsa, (pakTopsl, BIUSIONINE HA CTETIEHb T'HIPOIN3a.

9. Uto Ha3bIBaeTCsI KOHCTAHTOM ruapoau3a? OT 4yero 3aBUCUT KOHCTAHTa THIPOJIA3a COIu?

10. Hanrcath KOHCTaHTY paBHOBECHS AJIsl C1a00M KUCIIOTHI, UCIOJIb3YsI 3aKOH JIEHCTBYIOIINX Macc.

11. KakoBbI 3aKOHOMEPHOCTH IMPOTEKAHUS THAPOIIM3a COJICH?

12. [H'] omma  comeil, 00pa3oBaHHBIX CHIBHOH  KHCIOTOH W  claObIM  OCHOBaHHEM,

pPaBHA................ (mpuBecTu GopMyITy ISl pacdera).

Y . . .
13. H s conied, oOpa3oBaHHBIX  clHa0OW  KUCJIOTOH W ciaabbiM  OCHOBaHHEM

b 2

pPaBHA................ (mpuBecTu GopMyITy ISl pacdera).

M 8 . .
14. [H'] oans comedd, 00pa3oBaHHBIX  cja0O  KHUCIOTOM M  CHJIBHBIM  OCHOBAaHHEM,
pPaBHA................ (mpuBecTu GopMyITy ISl pacdera).

17. MOJ'IeKy.TIHpHBIe " MOHHBIC YPABHCHUS peaKHI/Iﬁ ruapoJni3a aucrara aMMOHUS UMCIOT BUA.............

18. Peakmust cpeapl B pacTBope cyibhaTa ATIOMUHHUS .............. , TOTOMY UTO........... Hanucats
ypaBHEHHE THPOJIN3A COJIH.

19. Peakmust cpenpl B pacTBope cynbdata meau (1) .............. , IOTOMY YTO...........

20. Peakuus cpeibl B pacTBOPE XJIOPUIA AMMOHHUS .............. , IOTOMY YTO...........

21. Tlpu mocTeneHHOM NpuUOaBIEHUU K pacTBOpYy cyib(dara aalOMUHUS pacTBOpa KapOoHaTa HaTpus
BBINA/IAET OCATOK. .............. , TaK KaK..... (IPUBECTH YPAaBHEHMS PEAKIIUM).

«KonuraTuBHble CBOHCTBA PAaCTBOPOB
1. Yro Ha3pIBaIOT pacTBOpaMHu? 3HaYEHHUE PACTBOPOB B KU3HEIAEATEIBHOCTH OPraHU3MOB?

2. Knaccudukanus pacTBOPOB: pPacTBOPBI 3JEKTPOJIUTOB, HEIIEKTPOJIUTOB, PACTBOPHI aM(QOJIHUTOB,
PacTBOPBI MOJIUIIEKTPOIHUTOB.

3. KoHmeHTpaiusi pacTBOpPOB H CIIOCOOBI €€ BBIPAKECHHUSI.
4. Iuddy3us B pactBopax. 3akoH Puka. YpaBHeHnue DitHITetHa-CMOIyXOBCKOTO.

5. ®akTopsl, BiMsOMIKME Ha cKOpocTh auddy3uu. Poms nuddy3un B mporeccax mepeHoca BEUIECTB B
OMOJIOTUYECKUX CHCTEMAaM.

6. KommuraTuBHbIC CBOMCTBA pa363.B.IIeHHLIX PacTBOPOB 3JICKTPOJIUTOB.

7. 3akoH Payns u ciencTBUs U3 HETO: IOHWKEHUE TEMIIEPATYphl 3aMEP3aHMs paCTBOPUTEIIS, MOBBIILIEHNE
TEeMIIepaTypbl KUIIEHUS, OCMOC.

8. Ocmoc. Ocmotnueckoe napieHue. 3akoH Bant-I'odda. 3aBucuT 1M OCMOTHYECKOE HaBICHUE OT
MIPUPOJIbI PACTBOPEHHOT'O BEIIECTBA?

9. I'mno-, runep- U U30TOHUYECKHE PACTBOPHI. MI30TOHMYECKHI KOAPPHUIIUEHT.
10.Ponb ocmoca B 6ronornyeckux cucremax. Ilnazmonus u ausuc.
1. PacTBOpBl MpPENCTAaBISAIOT JUIsI OWOJIOTMH, METUIMHBI W (DU3MOJIIOTMM OCOOBI HWHTEpec, Tak

2. Tlo pa3mepy pacTBOPEHHBIX YaCTHUIl U OJJHOPOJTHOCTH PACTBOPHI JCTATCS HA...............
3. Boga oGmamaer psioM YHUKaIBHBIX CBOMCTB, 0JIaroapsi KOTOPHIM OHA SIBJISIETCS HE TOJIBKO CPEIoH,
HO W aKTUBHBIM META0OIUTOM JIJISI )KUBBIX OPTAHU3MOB: ....'veenrenrennannnn..
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4. Pa30aBieHHbIE PACTBOPBI XaPAKTEPUIYIOTCS OTCYTCTBHEM ........eenen..... , IO3TOMY CBOMCTBA TaKHX

PACTBOPOB HE 3ABUCST OT.....ueneennenannnn. , @ 3ABHCST TOJIBKO OT ...vveenennennnnnn.

5. KomnmuratuBHBIMH Ha3bIBAlOT TaKUE CBOWCTBA PAaCTBOPOB, KOTOPBIE ............. K HUM oTHOCSTCS
6. Juddysus — 310 ......oooiiiiinnnanl. C Ttouku 3peHus TtepMomuHaMuKu audPy3us oOBsCHIETCS
7. CkopocThb i dy3un psIMO [POMOPLUUOHAIBHA veeeneennennennnnen. u o0paTHO
MPOMOPIUOHATBHA. .. vveeveeennnnnn.. (mpuBecTH ypaBHeHHE DiHIITEITHA — CMOJIYXOBCKOTO).

8.  OcMOCOM Ha3bIBACTCH .................

9.  OcCMOTHYECKHM JABICHHEM HA3bIBAIOT.........cvennen... ( MPOUILTIOCTPUPOBATH PUCYHKOM).

10. Ilo 3akony BanT — I'odda mycy, IS HEINEKTPOIUTOB MOXKHO PACCYUTATh 1O popmyre............. ,a
JUISL SIEKTPOJIUTOB IO (DOPMYIIC. .. .'eeeneenne..

11. M3oTtoHmueckuii KOI(POUIHMEHT MOKA3BIBAET OTHOIICHHE. ........ceuen..... , OH CBSI3aH CO CTEICHBIO

JTUCCOLUAITUN POPMYIOH. ....vnvenneennn.

12. U3otoHmueckuii KO3GUIMEHT MOKET IPUHUMATH PA3TUYHBIC 3HAUCHUS, HATPHMED, .............

13. [IBa pacTBOpa HAa3bIBAIOTCS HW30TOHMYECKHUMH, €CIH............ [Ipy noMeleHuH KIETKH B
TUTIOTOHUYECKHUI pacTBOP MPOUCXOJIHUT ..............

14. Ecnu kJeTKy MOMECTUTh B TUIIEPTOHUYECKHH PaCTBOP, TO ..............

15. OHKOTHMYECKUM JABJICHHEM HA3bIBACTCH ....... [Ipy1 noHMKEHNN OHKOTHYECKOrO JABJICHHS, KOTOPOE
HaOII01aeTCs MPH ...... , IPOUCXOIUT. ...

16. B MeauIMHCKO# MPAKTUKE UCIIOJIB3YIOT U30TOHHYECKUE PACTBOPHI ................

17. T'uneproHMYeCKHE PACTBOPHI WJIM MapiieBble MOBS3KH, CMOYEHHBIE TUIIEPTOHUYECKHUM PacTBOPOM

NaCl vy sTanoNa, IPUMEHSIOT IS ........... ... , TAK KAK...vvvveeeeeennnnnn.
18. 3akon Payns yepe3 MOISpHYIO [OJIO pacTBOpUTENs (GOpMynHpyeTrcs Tak............. (mpuBecTH
Gopmyiy).

19. 3akon Payns yepe3 MOJSApHYIO JIONIO  PAacTBOPEHHOTO  BemleCcTBA  (OpMYyIUPYETCs
TaK............. (mpuBecTtu hopmymy).

20. CnenctBus u3 3akoHa Paymis...................

21. TloBelmieHre TEMIIEPATyPhl KUTICHUS PACTBOPOB M MOHMKCHHUE TEMIIEPATYPHI 3aMep3aHusl PaCTBOPOB
MPSIMO MPOMOPLUUOHANBHO. . ............. (mpuBecTu GOPMYIBI sl pacdera).

22. MomsipHyl0o  Maccy — HEJJIEKTPOJUTAa  MOXHO  BBIPa3UTh  4Yepe3  KPHOCKOIMUYECKYI0 U
70YTHMOCKOMUYECKYI0 KOHCTAHTHI IO OpMysIaM. ............

«by(epHbie cHCTEMBI»
1. Yro Ha3piBatOT OyepHbIMH pacTBOpamMu?

2. Uem oOycnoneHo 0ydepHoe AeicTBUE C TOYKH 3PEHUS IPOTOHHOM TEOPHH?

3. Knaccugukanus KUCI0THO-OCHOBHBIX OydepHbIx cucteM. Kakue tumbl OypepHbIX CUCTEM U3BECTHBI?
4. Pacuer pH O0ydepnrix cucrem. YpaBuenue [ ennepcona-I'accennbaxa.

5. Ot uero 3aBucut pH OydepHoii cuctembr?

6. Uto Ha3bIBaeTcs OydepHON eMKOCThIO cucTeMbl? OT yero 3aBucuT OyepHas eMKOCTh CUCTEMBI?

7. O0bsicHUTe, TIOYEMY OOJBIIMHCTBO Oy(QEpHBIX CHUCTEM OpraHu3Ma uMeeT OypepHyK €MKOCTb IO
KHCJIOTE OOJIbINE, YEM 110 OCHOBAHUIO.

8. IlaTonoruyeckue sIBIECHUS: allU103 U AJIKAJIO3.
9. Kakoe xumMHuyeckoe paBHOBECHE MOJIEPKUBAIOT B OpraHu3Me OydepHble CUCTEMBbI?

10. Kakas OydepHas cucremMa BHOCHT MaKCUMAaJbHBIH OTHOCUTEIBHBIA BKJIaJ B IOAJCPKAHHE
HPOTOJIUTHYECKOTO TOME0CTa3a BO BHYTPEHHEH cpejie SpUTPOIUTOB?

11. 3HauuTeNbHYIO POJIb B OICPKAHUU TTOCTOSTHCTBA OMOJIOTHYECKUX JKUJIKOCTEH,
TKaHEH 1 OpraHoB UTrparoT OydepHbIe pacTBOPHI.

12. BydepHbie pacTBOpPHI — 3TO ...... (ITpuBecTu npumeps)

13. BydepHbie pacTBOPHI 110 COCTaBY OBIBAIOT IBYX OCHOBHBIX THIIOB:
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(ITpuBectu npumepsl)

14. Kaxxnast u3 OydepHbIX cMeceil XapaKTepu3yeTcs ONpeeIeHHON KOHIIEHTPAIlUe BOJOPOAHBIX HOHOB,
KOTOpyIo OydepHas cucTeMa U CTPEMHUTCSI COXPAHATh IIPH JOOABICHUH ......... W ......... , @ TAKXKE MU

17. pH O6ydepHBIX pacTBOPOB 3aBHUCHT OT ............... s e U TPaKTUYECKH HE 3aBUCUT OT
18. Mexanusm OydepHOro NeHCTBUS alleTaTHOU Oy(PEPHON CHUCTEMBI:...........ceveeunennnnnn. (Hammucatp
YpaBHEHHUsI peaKiuii)

19. Mexanusm Oy¢epHOro neicTBUS aMMOHUIHON Oy(epHOIl CUCTEMBI........... (Hanucare ypaBHeHUs
peaKIuii)

20. Mexanusm OydepHoro neiictBus (ochaTHOW Oy(HEepHOU CHUCTEMBL: .............c...... (Hamucatp

YpaBHEHHUsI peaKiuii)

21. Mexanusm OydepHOro neicTBUS OMKapOOHATHOW Oy(PEpHOW CHUCTEMBL: ................. (Hammucatp
yYpaBHCHHS PEAKIIUN)

22. Mexanusm OydepHOro neicTBUs OENKOBON OY(PEPHON CHCTEMBI:........c.evueenneennnnnn. (Hamucatp
YpaBHEHHUsI peaKLuii)

23. Ilpu nobaBneHWH CONSHOM KHCIOTHI K aneratHoMmy Oydepy mpoucxomaut peakius: (Hammcats
ypaBHEHHE PEaKLIUN)

24. Ilpu noGaBIeHMM WLIETOYM K aleTaTHOMy Oydepy MPOUCXOMUT PeaKLUS: ............. (Hamucats
YpaBHEHHE PEAKIUH)

25. Ilpu no6aBiIeHUHU COJSHON KUCIOTHI K aMMOHUUHOMY Oy(epy MPOUCXOAUT PEAKIHS: . .ovvvvvnnnenn..
(Hammucatp ypaBHEHHE peakLun)

26. Ilpu no6aBIeHUHU MIET0YH K aMMOHUMHOMY Oy(epy MPOUCXOAUT PEAKLIUA: . .ovvenvennnn... (Hammucatp
YpaBHEHHE PEAKIUH)

27. llpu nobGaBiIeHUU COISTHON KUCIOTHI K ochaTHOMY Oyhepy TPOUCXOAUT PEAKIIH: «.ovvveenreennennn..
(Hammucatp ypaBHEHHE peakLun)

28. Marematnueckun OydepHas €MKOCTh MO KHCJIOTE OMNpENeNseTcs CISAYIOIUM 00pa3oM:
29. Maremarnueckn OydepHas €MKOCTh IO IIEJI0YHd ONpPENesieTcs CIASAYIIHMM  00pa3oMm:

30. BydepHasi eMKOCTD 3aBUCUT OT ....vvenvennnnnnnn.. s e
31. B otnuuue ot 3HaueHus pH, 6ydepHas eMKOCTb 3aBUCHT OT .......uenvenn....
32. llepeuncnure ocHOBHBIE Oy(epHbIE CUCTEMBI )KHBOTO OpPraHU3Ma:

a)...0)...B)...1) ...

33. KucIOTHO-OCHOBHOE paBHOBECHE B IIIa3Me€ KpOBH oOecneumBaeTcs cienyromumMu OydepHbIMU
cucremamu (BpiOepute npaBuiibHbIE OTBETHI):

a) reMOTJIOOMHOBAsI

0) areraTHas

B) T’UAPOKCUKApOOHATHAS

r) OenkoBas
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1) TuapokcudochaTHas
€) aMMOHHUITHas

34. BydepHbie CHCTEMBI IPUTPOIIMUTOB 3TO (BHIOSPUTE BAPHAHTHI TPABUIBHBIX OTBETOB):
1) remornobOuHOBas

2) ameratHast

3) runpokcukapOOHaTHAS

4) GenkoBas

5) ruapoxcudocdarnas

6) aMMOHUITHAS.

35. BeiOepure T€ YTBEpKICHHS, KOTOPHIE BEPHO OMKCHIBAIOT OHMOJIOTHMYECKYIO pOJIb OMKapOOHATHOU
OydepHoO# cucTeMbI

a) [Ipu n36sITKE CO,, paCTBOPEHHOTO B IIJIa3M€ KPOBH HAOJII01a€TCS allu103

0) [Ipu n36pITKe CO2, paCTBOPEHHOTO B TUIa3ME KPOBU HAOIIOAETCS aIKaIo3

B) bydepnas emMkocTs OukapOoHaTHOM Oy(epHOIl cCTEMBI BBIIIE MO KUCIOTE, YeM I10 IIET0YN
r) Bydepnas emkocts OnkapOoHaTHOM OypepHOI CHCTEMBI BBIIIE MO IIEJI0YH, YeM 0 KHCIOTe

n) bukapbonaTtHas O6ydepnas cucrema sapinsercs 3¢ dekTuBHBIM pusnonornueckum o6ydepom BOIM3M pH,
paBHbIM 7,4

¢) bukapbonarnas OydepHas cucrema HauboJee 3HaUMMa B TUTa3Me KPOBU
k) bukapbonarnas OydepHast cuctemMa IMeeT MPEUMYIIECTBEHHOE 3HAUCHHE B KJICTOYHOM CEKTOPE.

36. BwiOepure Te YTBEpKICHHUS, KOTOPHIE BEPHO OMHCHIBAIOT OHOJOTHYECKYI0 poiib (ochaTHOU
OyepHOl CUCTEMBI:

a) ®ocdarnas OydepHasi cucTemMa UMEeT MPEUMYIIIECTBEHHOE 3HAUEHUE B KJIETOYHOM CEKTOpE
0) @ocdarnas 6ydepHas cucreMa Hanbosee 3HaYUMa B MJIa3Me KPOBU
B) bydepHbie ocHOBaHUS MpeACTaBIeHbl B OCHOBHOM KaJTHIHBIMU COMSIMU POCcHOPHON KUCTOTHI

r) B kpoBu ponb docharHoro Oydepa cBOIUTCS B OCHOBHOM K TOJAECPKAHUIO TOCTOSHCTBA U
BOCITPOM3BOICTBA OMKapOoHaTHOTO Oydepa

n) B kpoBu ponb QocharHoro Oydepa cBOAMTCS B OCHOBHOM K NOJAEPKAHUIO IOCTOSIHCTBA U
BOCIIPOU3BO/ICTBA OeKoBOro Oydepa

e) ®ocdatueiii Oydep nmeer HauboIbIIlee 3HAYCHUE B TaKUX OMOJIOTHYECKHUX KHUAKOCTAX, KaKk Mo4ya U
COKH THIIEBAPUTEIHHBIX JKEJIe3.

37. Beibepute Te yTBEPKACHUS, KOTOPbIE BEPHO OMUCHIBAIOT OMOJIOTHYECKYIO poJib OenKkoBoil OydepHoit
CHCTEMBI:

a) benkoBas OydepHas cucrema Haubosee 3HaUMMa B IJ1a3Me KPOBH

0) Bbonpiioe 3HadeHHe B TOJEpKAHUU TOCTOSHCTBA pH BHYTpHM JKMBBIX KIETOK HMeEET OemkoBas
OydepHas cucrema.

B) B xpoBH paboTaeT aHHOHHBIN OeNKOBBIN Oydep

r) B kpoBu paboTaer KaTHOHHBIIN OeTKOBBIN Oydep

1) B xpoBu paGotaer KaTHOHHBIN 1 aHWOHHBIN OETIKOBBIN Oydep

¢) OCHOBHYIO 9acTh O€JIKOB IJIa3Mbl KPOBU COCTABJISIIOT aTb,OYMUHBI U TIIOOYTHHBI

k) Bydepnas emxocTh 6es1koBOM OyhepHOI CHCTEMbI 3HAUUTEIBHO BBIIIE [0 KUCIIOTE

3) Bydepnas emrocTh 6eKoBOM OyhepHON CHCTEMbl 3HAUUTEIIBHO BHIIIE I0 OCHOBAHMIO.
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38. YcTaHOBUTE COOTBETCTBUE MEXKYy COCTaBOM OydepHoit cMecu u 3HaueHneM pH
1. 5wmn0,1 MCH3COOH u 5 mn 0,1 M CH3COONa; pK, = 4,75

2. 5wmn0,1 M NaHCO3z u 5 M 0,1 M Na;COs; pKar = 6,3, pKa2 = 10,3

3. 1wmn0,1 MCH3COOH u 9 mn 0,1 M CH3COONa; pK, = 4,75

4, 5Mn10,1 M NaHCOs u 5 mn 0,1 M H2C03; pKal =6,3, pKaz =10,3

a) pH = 10,3
0) pH = 4,75
B) pH =6,3
r)pH =57
o) pH=3,8

39. Onpenenure X, Y, Z B paBHOBECHOU CUCTEME

CO2 + X — COp-HpO—Y>HT +Z

Kak naspiBaercst OydepHas cuctema, B KOTOPOH MPOTEKAaeT JaHHAs IIETI0YKa IPEBPaICHHI?

«XuMHn4yecKkoe paBHOBeCHe»

[Ipeamer XMMUYECKON KUHETUKHU.

UTo NOHMMAIOT IOJ1 CKOPOCTHI0 XUMHUYECKOMN peakiuu?

B 4em pasznuune roMOreHHBIX M FeTePOreHHBIX XUMHUECKUX POLIECCOB?

Kak BeIpakaercst cpeiHss U UCTUHHASI CKOPOCTh XUMHUUYECKUX PEeaKLIUii?

Kakue ¢akTopsl BIUAIOT HA CKOPOCTh XMMHUYECKON peakiuu?

3aKOH JeHCTBHS Macc.

UYro Takoe KOHCTaHTa CKOPOCTH XUMHUYeCKO peakiun? OT KakuX (pakTOpOB OHA 3aBUCUT?

Kak ckopocTh XMMHUECKON peakluu 3aBUCUT OT Temmeparypbl? ChopMynupyiite npaBuio Bant-
1“0(1)(1)21 YpaBHeHne AppeHunyca.

9. TlopsAnok U MOJEKYISIPHOCTH PEaKIUH.

10. Kakoe siBneHue Ha3bIBaeTcs KaTanu3zoMm? YeM OTiIn4aeTcsi FeTeporeHHbI KaTannu3 OT FOMOT€HHOro?
11. B ueM ocobGeHHOCTH (epMEHTATUBHOTO KaTanu3a?

12. OO6patumsble 1 HeOOpaTUMBbIE PEAKLIUH.

13. Yto noHMMaeTcs MO COCTOSITHHEM XHUMUYECKOTO PaBHOBECHS?

14. BelpaxkeHue KOHCTaHTbI PAaBHOBECHSI Yepe3 PABHOBECHBIE KOHIIEHTPALIUU pearupyrolinx BEeLecTB.
15. KakoB ¢u3nueckuii CMbICI KOHCTaHThI paBHOBECHSI?

16. Cdopmynupyiite npunuun Jle Hlatense.

ONoGaR~wWdE

BOIIPOCHI K MOAYJIIO Ne2
«KoMIiekcHbIe coeIMHeHUsD)

1. Kakue coequHeHus1 Ha3bIBAIOTCSl KOOPAUHAIIMOHHBIMU? [IpuBeuTe mprMepsl.

2. Knaccudukanust KOOpJUHAIIMOHHBIX COSTUHEHHH.

3. IIpupoia XUMHYECKOHN CBSI3M B KOMIUIEKCHBIX COEMHEHHUSX.

4. Kak paccunthIiBaeTcs 00IIast ¥ CTyleHYaTasi KOHCTAaHThI HECTOMKOCTHU (YCTOWYUBOCTH)?
5. Jluccoumaniusi KOMIIEKCHBIX COCAUHCHUN.

6. JlaiiTe onpeaeneHue MOHATHI- KOMILIEKCOOOpa30BaTeNb U JINTaH]I.

7. UTOo 03HaYaeT MOHATHE JIEHTATHOCTH JIUTaH/I0B?

8. Kakne xoMIIJIeKCHBIE COCAUHECHUS SBIISIOTCS XEIIaTHBIMHU?

9. Kakue O1M010rHuecKy BaXKHbIC KOMILICKCHI BBl 3HaCTE?

10. KoHdopMmarmoHHbIE COCTOSIHUS KOMITJICKCHBIX HOHOB.
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«IloBepXHOCTHBIE SIBJICHUS»
1. Yto Takoe ancopbuusa? Kakue npruunHbl 00yCIaBIUBaIOT aJCOPOIIMOHHYIO0 CHOCOOHOCTH BelecTBa?

2. Uro Takoe amcopOeHT, amcopbar? B dem cyTh mporecca amcopOruu? UYem moHsTHE «abCOpOIus
OTJIMYACTCS OT MOHSTHUS «aACOPOIHsI»?

3. Yro Takoe aacop6ius u aecoporusn? Kak KonmuecTBEHHO BRIpaKaroT afAcopOIuio?

4. Yro Takoe ancopOIMOHHOE paBHOBECHE M 4YeM OHO Xapakrepusyercs? Kak MOXKHO CMECTHUTh
aicopOIMOHHOE paBHOBECHE?

5. 3aBUCUMOCTh KOJIMYECTBA aJCOPOMPOBAHHOrO BemlecTBa I OoT TemrepaTypbl MpU MOCTOSHHOM
JABJICHUH JUTsl PU3MUECKONW U XUMUYIECKOHN aJcOPOITIH.

6. Kak mnoBepxHOCTHasi aKTHBHOCTh BEIIECTBA 3aBUCUT OT €ro MOJISIPHOH Macchl B Ipeleiax
TOMOJIOTUYECKOT0 psijia?

7. Maiite hopmynupoBky npasuia [iokio - Tpayoe.

8. Teopust MOHOMOJICKYJIIpHOM afacopouuu JIeHrMIopa.
9. YpaBHenue Dpeiinmxa.

10. IIpaBuno [unoga.

«Kosnouanpie pacTBopbDy
1. Kakumu MeTo1aMu MONy4aroT KOJUTOUIHBIE CUCTEMBI?
2. B uem cymIHOCTh AMCIIEPTallUOHHBIX METOAOB MOJYUYEHHUS JUCTIEPCHBIX CUCTEM?

3. Ilpomomxute ¢pazy: «B 3aBucumocTd OT BUAAa BHEIIHEH pabOThl, KOTOpas coBepLIaeTcs Hal
rpyOOIUCTIEPCHOM CUCTEMOH, TUCTIEPTallOHHBIE METO/IBI MOKHO TOIPA3/ICIUTh Ha...»

4. K xakomy BUly IUCTIEPTUPOBAHUSI OTHOCUTCS nentu3anusa? Yto 3To 3a meToa?
5. HackonbKo MpaBUIIbHO OTHOCUTH MENTU3AINIO K TUCIIEPTallHOHHBIM METO1aM?
6. Kakue Buapl nenruzanuy Bam n3BecTHbI?

7. OxapakTepusyiTe CriocoObI MOTyUYEHHUsI 30JIeH MyTeM KOHCHCAIUH.

8. Kakue ycnoBus HEOOXOIUMBI 7151 OCYIIECTBICHUS XUMUYECKON KOHIEH AN ?
9. Ot 4Yero u JjIg 4ero OYHIIAIOT KOJJIOUIHBIE CUCTEMEI?

10. Yro Takoe auanu3? Kak MOKHO yCKOPUTD quainn3?

12. B 4em cocTOST pasauuus MEXIy MOJEKYISIPHO-KHHETHYECKMMH CBOMCTBAMM KOJJIOMJIHBIX H
UCTHHHBIX pacTBOPOB?

13. Z[J'ISI KaKuX JUCIICPCHBIX CUCTEM XapPAKTCPHO IMPOABIICHHUEC MOJICKYJIAPHO-KHHECTHUYCCKUX CBOMCTB?

14. IlpuBenaure ypaBHeHue Bant-I'odda. JlaliTe moscHeHHs HO MOBOAY BEIUYHMHBI OCMOTHYECKOTO
JTaBJICHUS HICTUHHBIX PACTBOPOB U KOJUIOUIHBIX CHCTEM.

15. HazoBuTe 0COOEHHOCTH OCMOTHYECKOTO JAaBICHUS KOJUIOMIHBIX cucTeM. Kak BiuseT
16. Yto Takoe ceaMMeHTaMOHHAs! yCTOMYUBOCTD JUCIIEPCHBIX CUCTEM?

17. YUto Takoe KOHCTaHTa cequMeHTannn? Kakosa ee pa3sMepHOCTb?

18. CTpoeHue u cocTaB MULEIIIBI.

CaoiictBa pacteopoB BMC

1. ITonstue o BMC. Ux knmaccudukanus u xumudeckoe ctpoeHne. OpraHu4ecKne M HEOPTaHHYECKUE
BMC.

2. 3nauenue ouonomumepoB. CriocoOs! momydeHus BMC.

3. O6pazoBanue u cBoiictBa pactBopoB BMC. Otiunune pactBopoB BMC 0T KOJIOMAHBIX PacTBOPOB.
O6mmwme cpoiicTBa pactBopoB BMC 1 KOJTOUIHBIX PaCTBOPOB.

4. Crnenuduueckue cBoiictsa pactsopos BMC.
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5. Tepmoaunamuka oopazoBanus pactBopoB BMC.

6. Mexanusm HaOyxaHus u pactBopeHus BMC. OrpanndeHHOe U HeoTpaHUYEHHOE HaOyXaHHe.

7. Brnusiaue pasnudabix (GpakTopoB Ha HabyxaHue u pactBopenrne BMC.

8. Crenenp HaOyxaHUs. MeauKo-OMOJIOTHYECKOE 3HAUCHUE MTPOIIECCOB HAOyXaHUSI.

9. VcroitunBocth pactBopoB BMC u cnocoObl BBICTCHHS OHOIMOJMMEPOB M3 HMX PacTBOPOB.
Henarypanusi.

10. Ocmornueckoe apaBneHue pactBopoB BMC. OcmomeTpuyeckuil METOJ ONpeneseHHs MOJSpPHOM
maccel BMC. YpaBuenue ["amnepa.

11. Bsskocte pactBopoB BMC. Buckosumerpuueckuii METOJ  ONPEeICHUS OTHOCUTEIbHOMN
MoJekynsapHor maccel BMC.

12. Vpasuenue lltaygunarepa. Ypasaenne Mapka —XayBunka — KyHa.

13. 3naueHue onpeaeneHus BA3KOCTU U1 MEUKO-ONOIOTUYECKUX UCCIIeI0BAaHUM.

14. Benxu Kaxk MOIUANEKTPOIUTHL. MeTOAbI ONpeaeNCHUS N303JIEKTPUIECKON TOUKH OEITKOB.

15. OmpexneneHue MONEKYISIPHONU MACChl TOTUMEPOB.

BOIIPOCHI K MOAYJIIO Ne3

buoopranuyeckasi Xummns

1. OcHOBHBIE MOJIOKEHUSI TEOPUM CTPOEHUsI OpraHudeckux coeauHeHuit A.M. byrneposa. M3omepus
KaK Creru(uIecKoe IBICHNE OPraHMIECKOW XUMHUH.

2. KnaccudukanunonHble NpU3HAKKM OPraHUYECKUX COEJUHEHUMN: CTPOECHHE YIJIEPOAHOTO CKelleTa U
npupoja GyHKIHOHATBHOU rpymmbel. OyHknuoHansHas rpynmna. CtpykrypHas ¢opmyina. CTpyKTypHBIE
H30MEpBHI.

3. OcHOBHBIE TMpaBHWJa cOCTaBJeHHs Ha3zBaHWil 1o HoMmeHkimatype WIOIIAK mms opranmdecknx
COeIMHEHUIl; 3aMeCTUTENbHAs U PauKalo-()yHKIIMOHAIbHAS HOMEHKIIATypa.

4. PononauvanbHas CTPYKTypa, 3aMECTUTENH, XapaKTepucTuyeckue rpynmnsl. [lokaxuTe Ha KOHKPETHBIX
puMepax.

5. OcHOBHBIE KJTACCHI OMOJIOTHYECKH BAXKHBIX OPTaHMYECKUX COCIMHEHHI: CIUPTOB, (DEHOJIOB, THOJIOB,
aMMHOB, MPOCTHIX 3(GHUPOB, CYIb(UIOB, ANbIETUIOB, KETOHOB, KapOOHOBBIX KHCIIOT. OpraHuueckue
paauKabl.

6. Uro Takoe n3oMepus M Kakue BUbl ee Bam n3BecTHbI?

7. Kakue anexktpoHHbIe 2P PeKTh 3amecTuTeneil Bol 3HaeTe?

8. OcHosHble mpueMsl HoMeHKIaTypsl FOITAK coennnennii.

9. ATOoMHBIE OpOMTANIN U X THOPUAN3AIIHUS.

10. CrpykTypHas ¥ IpOCTpaHCTBEHHAsI H30MEPHUH.

11. Koudurypanus u koHpopmaIius.

12. Tlonsarue apomaTruHOCTH. CONPSIKEHHUE U DJIEKTPOHHbIE (P (EKTHI.

13. Crepeomsomepus. Onruyeckas H30MEpUS MOJEKYJT H €€ METUKO-OMOJIOTHYECKOe 3Ha4YCHHE.
DneMEHTh CHMMETPUH MOJIEKYJI.

14. Acummerpuueckuii aToM yriaeposa (HeHTp XUpaIbHOCTH).

15. OnTHueckast aKTUBHOCTb. DHaHTHOMEpHsL. JlnacTepeoMepus.

16. Pamemarsl. Pacmierienue pareMaToB.

17. CBsi3p NIPOCTPAHCTBEHHOTO CTPOCHUS COETMHEHUH C X OMOJIOrMYeCKON aKTUBHOCTBIO.

18. HanmmmTe ypaBHEHHWE peakIMy TOJTy4YeHUs QeHonara Hatpusa. [loyemy ¢eHOT B OTIHYHE OT
CIHMPTOB CIOCOOEH pearupoBarh ¢ IerI04aMu?

19. B yem npuymHa 601ee KUCIOTO XapakTepa (eHOITBHOTO THAPOKCHIIA TT0 CPABHEHHUIO CO CITUPTOBBIM?
20. ITouemy npu no6asnenun HCI x pactBopy deHonsTa HaTpusi HaOIrOAAETCS TIOMYTHEHHE pacTBopa?
[Toyemy eHONAT HATPUS HE pa3maraeTcs BOIOM?

21. HanumuTe cxemy B3auMOJCHCTBUS STHICHINIHMKOISA ¢ ruapokcugom menu (Il) ¢ obOpasoBanuem
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XEJIATHOTO KOMITJIEKCA TIIMKOJIATAa MEAM.

22. Kakoll CTpYKTYpHBIH (pparMEHT COJEp:KaT OPraHUYECKHUE COCAMHEHMUSI, PACTBOPSIOIINE THIPOKCH]T
meau (11)?

23. Hamumure cxemy B3aUMOACHCTBUS TUATHIAMUHA C TMKPUHOBOM KUCIOTOMH (2,4,6- TpHHUTPODEHOM).
24. CpaBHUTE KHUCIOTHOCTh OSTWJICHTJIMKONSA M 3TaHoNa. KakuMu peakuusiMH MOXKHO TIOATBEPIUTH
pasnuyuue B UX KUCIOTHOCTH?

25. Kak nenarcst KHCIIOTHI B 3aBUCUMOCTH OT IPHPOJIBI SJIEMEHTA, CBSI3aHHOTO C TPOTOHOM?

26. Yro Takoe Ka, pKa? Kakas cymecTByeT 3aBUCUMOCTb MEXK/y UX BETUYUHON M CHIION KUCIOTHI?

27. ]laTh onpeneneHU KUCIOTHI U OCHOBAHUS 110 TeOpUH bpencrena.

28. Ot kakux (paxTopoB 3aBUCHUT cuja kucioT? [lepeunciaute ux.

29. Kak 3aBUCHT KHUCIOTHOCTh OT MPHUPOJBI aromMa B KUCIOTHOM IeHTpe? Kak oHa m3MeHsiercs B
rpynnax, B nepuoaax? [louemy?

30. OxapakTepusyiiTe BIUSHHE JOHOPHBIX M aKIENTOPHBIX 3aMECTUTENCH Ha CHIy KHCIOTHI H
OCHOBaHMH.

31. Kak 3aBUCHT KHCIOTHOCTh OT IPUPOJIBI PACTBOPHUTEIIS?

32. Yo Takoe p- u m-ocHoBaHus ? [IpuBeauTe mpruMepsl.

33. Kakass BennumHa SBISIETCS KOJMYECTBEHHOM XapaKTEPUCTHKOW CHIIBI OCHOBaHMH? Du3mveckuit
cMbIcT pKiys.

34. Ompenenenue KUCIOT U OCHOBaHMI 1o Teopuu JIpronca.

35. Cytb npunnuna XKMKO. Oxapaktepu3syiite »ecTKue U MITKHe KUCIOTh U ocHOBaHMs. KucinoTHoCTh
KHUJKUX CUCTEM OpraHu3Ma.

36. HanwumuTe ypaBHeHHE peakiuii MOTYUYSHHs 3TUJIaTa HATPUS U €r0 TUIPOIH3a.

37. Kakoe CBOHCTBO CIIMPTOB MPOSIBISETCS B PEAKIMH C METAIIMIECKUM HATpHEeM?

38. MOXHO JIH ¢ TOMOIIBIO I[BETHBIX HHIUKATOPOB OOHAPYKUTH KUCIOTHBIE CBOMCTBA ATaIOHA?

39. [louemy cMpTHI pearupyroT C HATPUEM MEJICHHEe, YeM Bojia?

40. TTouemy Boja paznaraeT STHJIAT HATpUA?

41. CpaBHUTE OCHOBHOCTb AMATUIIAMHHA U AHUJIMHA.

42. Tlouemy mnpu pA00aBIE€HHMM K OHMYJIbCHM AaHWIMHA XJOPOBOJOPOJHOW KHCIOTHI 00Opa3yercs
npo3pauHblii pacTBop? Hamuimre ypaBHEHHE peaKIiu.

43. O0mass XapakTepUCTHKAa pPEAKLHOHHOM CHOCOOHOCTH TreTepo(yHKIMOHAIBHBIX COEIMHEHHH.
KucnorHo-ocHOBHBIE CBOMCTBA.

44. Terepo(hyHKIIMOHAJIBHBIA 3aMecTUTENb Kak (akTop, BIMSIOMMN Ha XHMHYECKHE CBOMHCTBA
peakiroHHoro 1nentpa. Crnenuduieckue peakiuu rerepodyHKIIMOHATBHBIX COSINHEHUH.

45. buonoruyecku BaXKHblE KJIacChl TIeTepO(yHKIMOHAIBHBIX COEAMHEHWH M HUX CBOIicTBa.
Henacepienusle  kapOOHOBbIE  KHCIOTBl. OKCHKHUCIOTHI  (TUAPOKCUKUCIOTHI). AMMHOKHCIOTHI.
Oxcokucnotel. Hanuimmre cxemy B3aMMOAEHCTBHUS alleTOYKCYCHOro 3¢upa ¢ pa30aBIEHHOW CepHOi
KHCJIOTOM.

46. Kaxue mpoayKThl pacIIeIUIeHUs alleTOYKCYyCHOTo a¢upa oOHapyxuBatoTcs B 1-it u 2-if mpobupkax?
Hanummre cxembl COOTBETCTBYIOIIUX peakuii 0OHAPYKEHUS TPOTYKTOB PaCILEIIIICHHUS.

47. Hamumure cxembl 00pa3oBaHUs THAPOTApTpaTa U TapTpaTa Kajusl.

48. O yeM CBHUJICTEILCTBYET 00pa30BaHUE JIBYX COJICH BUHHON KUCIIOTHI?

49. Hamumure cxemy B3aumojeiictBus rugpokcuna meau (ll) ¢ taprparom kanus. Hamuumem kakoro
CTPYKTYpHOTO (hparMeHTa 00yciIoBIeHa peaKIus?

50. Kakoif mpoayKT pasioKeHHs JTUMOHHOW KHUCIOTHI OoOHapykuBaercs B 1-if mpoOupke? Hamummre
CXEMY pEeaKIIHH.

51. buonorndyecku BaXKHbIE TETEPOLMKINYECKUE CHCTEMBbl. lIATH4YIEHHBIE TETEPOLMKIBI C OJHUM
rerepoaromoM. [Iupoin, ¢pypan, Tnoden. [lonstue o cTpoeHUH TETPAUPOJIbHBIX COETUHEHUH (TTOpuH,
remMMm). JINHEHHbIE TETPAUPOJIbHBIE COETNHEHUS.

52. Unpon (6enzonmppoin). Crpoenue, cBoiicTBa. bronornyeckn akTHBHBIC TIPOU3BOTHBIC HHIOTIA.

53. IlaTuuneHHble TeTepOLUKIBl C ABYMS U Oosee rerepoaromamu. VMmUmas3on, CBOMCTBA; MEIHKO-
OuoI0rMYecKoe 3HaYeHHe POU3BOTHBIX.

54. Mupazon, okcazon, tuazon. CrpoeHue, CcBOicTBa, OHOJOrMYecKHe (HYHKUUU IPOU3BOIHBIX.
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[Tupazonon-3 — CTpyKTypHasi OCHOBa HEHAPKOTUYECKUX aHAIBIE€THKOB (aHAJIBIUH).

55. llecTuusneHHble TETEPOLMKIBI C OJHUM reTepoaroMoM. I[IMpuUauH, HUKOTHMHOBAs KHCIOTa H
HUKOTUHAMHJ. V30HMKOTHHOBas (Y-MUPHIMHKAPOOHOBAs KHUCIIOTA), MEIUKO-OMOJOTHYECKHE (YHKIUU
MIPOU3BOTHBIX.

56. IllecTHuwieHHBIE TETEPOLMKIBI C OJHHUM TE€TEPOATOMOM: HUPUMHUAWH, MUPa3HH. [ UApOKCcH- U
aMUHOIIPOU3BOIHbIE MUPUMHJIMHA — KOMIIOHEHThl HYKJIEMHOBBIX KUCJIOT. bapOutypoBas kuciora u ee
IIPOU30/HbIE.

57. bunuknudeckue rerepouukibl. [lypuH. I'mapokcu- u amuHOnmypuHBl. MoueBas kKuciorta. JlakTum-
JaKTaMoBasi TayToMepus. AJIEHUH; MEIUKO-OMOJIOIMYeCKOe 3HAUEHUE IIPOU3BOJHBIX, TayTOMEPHBIE
(hopMmBI.

58. Monsatue 06 ankamomnax. I'mrpunH, HUKOTHH. I[IpoW3BOAHBIE TpomaHa - aTPONMH U KOKaWH.
MeTunupoBaHHbIE KCAHTHUHBI — KO(penH, TeopUUIUH, TEOOPOMUH.

59. HazoBuTe npu4rHbBl BOSHUKHOBEHUS OKPACKU aHTUITMPHUHA M aMHUIoTUpUHa ¢ Xiopuaom xkenesa(lll).
Kakoe npakTiueckoe 3HaYeHHEe UMEET PEaKIlns aHTUITMPUHA U aMugonupuHa ¢ xiaopuaom sxenesa(lll).
60. Kakue BemiecTBa sIBISIOTCS aMUHOKHCIOTaMHU M TI0Y€MY UMEHHO 0-aMHHOKHCIIOTHI MMEIOT Ba)KHOE
Ouosoruueckoe 3HayeHue?

61. Knaccudukanus o-aMUHOKHUCIOT M UX HOMEHKJIaTypa. Mi3omepusi aMUHOKHUCIIOT.

62. CpoiicTBa 0-aMUHOKHUCIOT. [loyemMy 0-aMHHOKHCIOTHI CIIOCOOHBI B3aWMOACHCTBOBATh C KUCIOTaMU
U 1menoyamu?

63. CriocoObl moTy4yeHusi aMUHOKHCIIOT.

64. HanumuTe ypaBHEHHE peakIMM B3aMMOJCHCTBHS TIHIMHA C HUHTHAPHHOMH. KakuMu BHEIIHHMH
MpU3HAKAMU XapaKTepU3yeTCsl peakis a-aMHUHOKHCIOT ¢ HuHruapugoMm? Kakoe mnpakTHueckoe
IIpUMEHEHNE UMeeT 3Ta peakuusi? KakoBbl IpUUMHBI N3MEHEHUS OKPACKU UHUKATOpa?

65. Hamumurte cxemy B3auMOJECHCTBHS TIIMIMHA C a30TUCTOM kucioTod. HazoBute oOpa3oBaBiinecs
coequHeHus. Kakoe mpakTuueckoe NMPUMEHEHUE MMEET Peaklids aMUHOKHUCIOT C a30THUCTOM KUCIIOTOU
(meron Ban-Crnaiika)?

66. Hanumure ypaBHEHHE peakIWH B3aWMMOJNEHCTBHA TIIMIMHA ¢ ¢opmampaeruaom. Kakoe
MIPAKTUYECKOE PUMEHEHUE UMEET PEAKIMs 0-aMUHOKHUCIIOT ¢ popmaibaerugoM (Mmeron CepeHcena)?

67. HanmmuTe cxemy B3amMoOeHcTBHs mniuHa ¢ kapoonarom memu (l1). Kakoii miBeT xapakTepeH s
pacTBOPOB KOMIUIEKCHBIX cosel Menn? Kakoil THII KOMIUIEKCOOOpa30BaHUs UMEET 3/1eCh MECTO?

68. Hanummure ypaBHEHHE peakIMM B3aMMOJCHCTBHS O-aJlaHMHA C THAPOKCHAOM HaTpus. [louemy
U3MEHSIETC OKpacka MHIMKATOPA B XOJ€ peakun?

69. HanummuTe ypaBHEHHE peEakIUHM B3aMMOACHUCTBHS O-aTlaHWHA C XJIOPOBOJOPOIHON KHCIIOTOM.
[ToueMy u3MeHsETCS OKpacKka HHAMKATOpa B XO/€ PEAKLUU?
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No Ctom-21
DenepanbHOe rocy1apCcTBEHHOE OKIKeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne

BbicuIero oopasoBanus «Cepepo-OceTHHCKAs rOCYIapCTBEHHAS] MEIUIMHCKAS aKaJeMUsI»
MunucrepcrBa 31paBooxpanenus Poccuiickoit @enepannu

Kadeapa xumun u pu3uku

9TaJOHBI TECTOBBIX 3aJaHUH
[0 TUCHUIUINHE «XHMHA»
OCHOBHO# MPpOo(eCCHOHAIBHON 00pa30BaTeIbHOM MIPOrPaMMbI  BBICIIIET0 00pa30BaHUs — IMPOTPaMMbI
crienuanuTera o crenransaoctu 31.05.03 Cromaronorus,
yrBepxaenHou 26.02.2021 r.

s cTyaeHToB 1 kypea

no crnenuaibaoct 31.05.03 CromaToorus

r. Bnagukaskas 2021 r.
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OraaBienune

HaumeHoBaHHE KOHTPOJTHPYEMOTO
Ne pasieta (Tembr) KoJsmn4yecTBO TECTOB cTp.
AUCHUTLTHHBI/ MO IS (Bcero) c_mo_
1 2 3 4
Bun IIpomeKyTOUHBIH
KOHTPOJIst
1. Bxoouoii koumpone yposHs 20 c24 no 26
HO020MOBKU 00YHAIOUWUXCA:
2. OcHosbl 00Well Xumuu. 468 c27no 85
2.1. DU3NKO-XMMHUUYECKHE CBOMCTBA 82 ¢ 27 mo 37
pactBopoB (Komnurarupubie
CBOIICTBa pacTBOPOB)
2.2. OCHOBHBIE THUITBI XUMHUYECKOTO 95 ¢ 37 mo 44
paBHOBECHSI B )KHBOM OpPTaHU3Me
2.3. OCHOBBI XMUMUYECKON KHHETUKHI 78 ¢ 44 no 54
2.4, TuIbl XUMHYECKUX PABHOBECHIA:
IPOTOJIUTUIECKOE, 50 ¢ 54 mo 60
reTEPOreHHOE, 45 ¢ 60 mo 66
OKHCJIUTEIHLHO-BOCCTAHOBUTEIILHOE, 18 ¢ 66 mo 68
KOMIUIEKCO0Opa3oBaHus 62 ¢ 68 mo 75
2.5. CaoticTBa 0y(hepHBIX paCTBOPOB 78 ¢ 75 no 85
3. Ochosbl puzuuecKol Xumuu. 104 c86 no98
OCHOBHBIE TIOHSTHS
tepMoauHamMuku. [lepBoe u BTopoe
Havajia TePMOTUHAMUKA
4, OcCHOBbL KOLIOUOHOU XUMULL. 140 c99no 115
4.1. OU3NKO-XUMHUS TOBEPXHOCTHBIX 72 ¢ 99 no 107
SABIIEHUH B (YHKIIMOHUPOBAHUU
JKUBBIX CUCTEM
4.2. [TosryueHue u cBONCTBA KOJJIOUIHBIX 68 ¢ 108 mo 115
pacTBOpPOB
5. Opeanuueckas Xumust. 610 ¢ 24 1o 26
5.1. buonornuecku akTuBHbBIE 52 ¢ 24 o 26
BBICOKOMOJICKYJISIDHBI € BEIIECTBA
(cTpoeHue, CBOICTBA, yYacTHE B
(G YHKIIMOHUPOBAHUHU KHUBBIX CHCTEM)
5.2. Knaccudukanus oprannueckux 74 ¢ 24 o 26
COCJIMHEHUH U PEaKIuil.
5.3. ConpspKkeHHbIE U apOMaTHYECKHE 110 ¢ 24 o 26
COCJTUHEHMUSI.
5.4. buonornuecku akTMBHbBIE NIOJIU- U 98 ¢ 24 o 26
reTepopyHKIIMOHAIbH ble
OpraHWYECKHUEe COCTUHEHUSI.
5.5. buonornueckn akTHBHBIE 120 ¢ 24 o 26
BBICOKOMOJICKYJISIDHBI € BEIIECTBA.
5.6. YrneBopbl. 156 ¢ 24 1o 26
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1. BXogHO# KOHTPOJIb YPOBHSI NNOATOTOBKH 00y4aIOIINXCS

1. Xumuueckoe nonsimue «Mob» NOKA3bLEAC.:
a) YMCIIO aTOMOB BEIIIECTBA,;

+b) uncio monekyn BerecTna;

C) KOJIMYECTBO BEIIECTBA;

d) MOJIEKYJISIpHYIO MacCy BEIIECTBA.

2. Meowcoy maccou sewecmea (M, 2), konuvecmeom eewecmea (N, monv) u moaapHou maccou (M,
2/MOJIb) cywecmayem cOOmHOWeHUe:

aym=n/M,

th)n=m/M;

c)M=m-n;

+d)M=n/m

3. Bce eeuecmea OaHHOZO p}laa — CUJIbHbLE J]1IEeKmMpoiumbul.
a) NaOH, H,S04, KCI, CuCl,, AgCl:

b) H,Si03, H3PO4, H,SO,4, KOH, LiOH;

+C) HCI, HI, CuSOy, Ba(OH)z, AgNO3;

d) HyS, HySO4, HsPOs, Fe(OH)s, CHyCOOH.

4. Kaxoea cpeda 800H020 pacmeopa xaopuoa Hampus?
+a) HeWTpasibHAas;

b) conenas;

C) Kucnasi;

d) memnounas.

5. Ipu nosviwenuu memnepamypvl pacmeopumMocns meepobix 6eUiecms 8 600, KaK NPAGUILO.
a) U3MEHsIeTCS MaJlo;

+b) moBeImaercs;

C) HE U3MEHSETCS;

d) moHwKaercs.

6. B kucnotl, wenounotl u HeumpaibHoU 80OHOU cpede COOmEemcmeayuue 3HA4eHUus 8000pPOOH020
noxazamens (pH):

a)>7,<7,=1,;

th)<7,>7,=T,

c)=7,>7,<T,

d)>7,=7,<7.

7. B xaxom psaoy npusedeHnvl uoHbl, KOMOpbIE MON*CHO N1€2KO BblOeIUMb U3 PACMEopa Memooom
ocaxcoenusn?

a) Fe**, CH;COO", H*, CI';

b) COs%, NO3, AP, Fe®*;

+c) PO, SO,%, Ag', Ca**;

+d) Ba**, SOs%, NH4*, Cu®*.

8. Maccosas dons pacmeopenHozo seujecmea 8 pacmeope (@), Macca pacmeopenHoco seujecmea (M)
u macca pacmeopa (M) cesa3aHvl Mencdy cobot Popmynou.:
+a) ® =my/ m *100;
b) m; = o* m;
com,=w/m;
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dm=m;* o

9. Monspuas xonyenmpayus (¢, MOab/1), KOIUYECMBO PACMBOPEHHO20 8eujecmsd (N, Moib) U 00bem
pacmeopa (N, 1) cesazanvl mexncdy cobot popmynotui:

ayn=—c /V,
b)n-c =V,
tC)c=nlV,
dV=c/n.

10. Ilpu svinapusanuu 50 2 pacmeopa nosapenuou coau ocmanocs 10 e cyxoeo ocmamka.
Konyenmpayusa pacmeopa 6wvina

a) 10%;

+b) 20%;

c) 25%;

d) 50%

11. Peaxyus smepughukayuu-smo peaxyus mexcoy...?
+a) KHCJIOTOU U CIIUPTOM,;

b) ciuprom u anbaeruaOM;

C) ABYMS KUCJIOTaMH,

d) Mexay AByMs CIIUPTaMH.

12. Ymo obpazyemcs 6 pesyiomame 60CCmMano8ieHUs KEMOHOB?
a) aJIbJIeTH I,

b) kapOoHOBast KuCIOTA,

C) MepBUYHbII CIHPT;

+d) BTOpHYHBII CIUPT

13. K kaxomy Knaccy sewjecme omuocumcs mpucmeapun?

a) mpocThie APUPHI ITUIEPUHA H BBICOKOMOJICKYISIPHBIX KHCIIOT
b) +cnoxHbie 3QUPHI MTUIIEPHHA H BEICOKOMOJICKYJISIPHBIX KUCIIOT
C) cioXHBIC YQUPBI TIHUIEPHHA U HU3KOMOJICKY/ISIPHBIX KHCIIOT

d) mnpocThie A3GUPHI TIUIIEPUHA U HU3KOMOJIEKYJISIPHBIX KUCIIOT

14. Obwasn popmyna apomamuyeckux y2ne6000po0os?

a) CyiHone
b) CnHZn—Z
C) +CnH2n-6
d) CnHZn

15. Kakoil knacc opeanuyeckux 6eujecma seisiemcsi MENCKIACCOBbIM UZOMEPOM AMUHOKUCIOM?
a) KapOOHOBBIE KHCIIOTHI

b) +HuTpoCcOoeaUHEHMS

C) aMHHBI

d) cuoxHbIe Y3PUPHI

16. Kaxas peaxyus nazvieaemcs peakyueii Bacnepa?
a) +OKHCIIEHUE dTHIICHA IO ATHIJICHTITUKOJISI

b) okwucneHue areTUICHA 0 STHICHT KOS

C) anKwIMpoBaHKHe OCH30Ja 0 TOIyoJa

d) BoccraHOBICHHE HUTPOOCH30/1a IO AHHIHHA
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17. Kymon-smo...?

a) +U30MPONUIOEH30I
b) wHuTpoTomyoI

c) xmopdeHon

d) 3,5-gumerniaGenHson

18. Peaxyus nonyuenus 6ymaouen-1,3 - smo peaxyus...?
a) ®punens-Kpadprca

b) Bropia

c) +JlebGenena

d) 3unuHa

19. Kauecmeennas peakyus Ha nenmuoHyI0 C653b-9M0 peaKyusi ... :

a) KCaHTOIPOTEHMHOBAs

b) Peakius ®ons

C) +OuyperoBas

d) nexapOoOKcHIMPOBAHUS

20. Kauecmesennas peakyusi Ha ¢henon - 5mo peaxyusi ¢ ...?
e) +xmopuaom xenesa (I11)

f) Bomopomom

g) a30THOM KHCIIOTOM

h) wu3onponuiIGeH3010M

?
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2. OcHOBBI 001IEH XUMHH
2.1. @uzuko-xumuueckue ceoiicmea pacmeopos (Konnuzamuenwie ceoiicmea pacmeopos)

PactBOpsI — 3TO

+ TEpPMOAMHAMUYECKU YCTOMYNBBIE CHCTEMBI IEPEMEHHOIO COCTABA
MHOT'OKOMITOHCHTHBIC CUCTCMBbI, COCTAB KOTOPBIX HC MOXKCT U3BMCHATHCA
9TO IFe€TEPOre€HHBIE CUCTEMBI ONIPEAEIEHHOTO COCTaBa
OJHOKOMITIOHCHTHBIC CUCTCMBbI

MoutsipHast KOHIIEHTPALMS — 3TO

+41CII0 MOJIEH BelecTsa B 1 11 pacTBOpa

YKCJIO MOJIEKYJI BellecTBa B 1 Mil pacTBOpa

0,1 mons BemecTBa B 1 11 pacTBOpa

YKCJIO MOJIEW paCTBOPEHHOIO BELIECTBA B 1 KT pacTBOpa

MOHHpHaﬂ KOHICHTpalus 5KBUBAJICHTA — 3TO
+4HCII0 HKBUBAJICHTOB B | J1 pacTBOpa

YHUCIIO MoJIeH B 1 11 pacTBOpa

YHCIIO I/3K B 1 MIT pacTBOp

yuciio mosiekya B 1000 r pactBopurens

Tutp — 310 YNKCHO:

MoJiel BemiecTBa B 1 11 pacTtBopa

+rpamMMoB BemiecTBa B 1 M1 pactBopa

rpaMM PKBHUBAJICHTOB BeIleCTBa B 1 J1 pacTBOpa
rpaMMoOB BeniecTsa B 1 J1 pactBopa

MonsnpHas KOHIIEHTpaus pacTBOPOB — 3TO:

YHUCJIO SKBUBAJICHTOB BEUIECTBA, CoJiepKalmxcs B 1 1 pacTBopa
OTHOIIIEHHE KOJIMYECTBA PAaCTBOPEHHOTO BEIIECTBA K 00BEMY pacTBOpa
YHUCJIO TPaMM BEIIECTBA, COAEpKaluxcs B 1 11 pacTBopa

+4ncno MoJiel BeiecTBa B 1 KT pacTBOPUTEIS

MaccoBast 1011 — 3TO.

+0THOILIEHHE MACChl PACTBOPEHHOIO BEILIECTBA K MAcCe pacTBOpa
OTHOIIIEHNE MACChl PACTBOPEHHOTO BEIIECTBA K MACCE PACTBOPHUTEIIS
OTHOILIEHUE MACChl pACTBOPUTEIS K MACCE PacTBOpa

OTHOIIIEHNE MACChl pACTBOPEHHOTO BEIIECTBA K 00BEMY PACTBOPHUTEIIS

KonueHntpanus Bcex cofepKaimxcsi B paCTBOPUTENIE OCMOTUYECKN aKTUBHBIX YACTHUI] HA3bIBACTCS:
MOJIEKYIISIPHOCTBIO

OCMOMOJIEKYIIAPHOCTHIO

+0CMOMOJIAJIBHOCTBIO

N3oToHMYeCKHii pacTBOp ITO:
0,3 % pacTBOp XJIOpUJa HATPHUS
10 % pactBOp XJIOpHIA HATPUS
+0,9 % pacTBOp XJI0pUIa HATPHS

Ecmu nBa pactBOopa MMEIOT pa3iMyHOE OCMOTHYECKOE JIABJICHUE, TO PACTBOP C OOJBIIMM OCMOTHYECKUM
JIaBJICHUEM HA3bIBACTCH. ... .. , IO OTHOIICHHIO KO BTOPOMY
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M30TOHUYECKUM
+TUNEPTOHNYECKUM
TUIIOTOHUYECKUM
30yTHOMETPUYECKUM

Ecnu nBa pacTBOpa MMEIOT pa3IMYHOE OCMOTHYECKOE JIaBJIEHHE, TO PACTBOP C MEHBIINM OCMOTHYECKUM
JIaBJICHUEM Ha3bIBACTCH. ... .. , 10 OTHOIIEHHIO KO BTOPOMY

HN30TOHUYECKUM

THIIEPTOHNYECKUM

+TUIIOTOHUYECKUM

30yIMOMETPUYECKUM

PacTBOp Ha3BIBAIOT HUJCATBHBIM, €CIIN

+ero oOpa3oBaHHME HE CONPOBOXKIACTCS XMUMHUYECKUM B3aMMOJCHCTBHEM, H3MEHEHHEM o0beMa H
TEIUIOBBIM 3(PPeKToM

ero oOpa3oBaHME CONPOBOXKAACTCS XMMHUYECKUM B3aUMOJCHCTBHEM, H3MEHEHHEM 00BEMa M TEIUIOBBIM
s dexTom

ero o0pa3oBaHUE COMPOBOXKIACTCS XUMHYECKUM B3aHMMOJICHCTBUEM, H3MEHEHHEM 00beMa MITH MacChl

['maBHOM 0COOCHHOCTBIO MICAILHBIX PACTBOPOB SBJISETCS:

+XapakTep 3aBUCHUMOCTH MEXIy MNaplUalbHbIM [ABJICHUEM Iapa KOMIIOHEHTOB pacTBOpa M UX
KOHILIEHTpauuen

XapakTep 3aBUCUMOCTH MEXKITY OCMOTUYECKUM JIaBJICHUEM KOMIIOHEHTOB pacTBOPA U MX KOHUEHTPALUEN
XapakTep 3aBHUCHUMOCTH MEXIYy aTMOC(EpHBIM JaBICHHEM BO3AyXa M KOHIIEHTpAllel KOMIIOHEHTOB
pactBopa

DHeprus B3auMOJICHCTBUS MEXTy YacTUIlaMu pactBoputens (E1) 1 gacTuiaMu pacTBOPEHHOTO BEIIECTBA
(E2) B nneanbHOM pacTBOpE

+0IMHAKOBEI

pa3TUYHbI

Ei>E,

Ei1<E,

HacpIlieHHBIM Ha3bIBAIOT TIAP:

[To 3akoHy Payss: OTHOCHTENBHOE IOHMKEHHE JABJICHUS HACHIIIEHHOTO Iapa pPAcTBOPHUTENS HaJ
pPacTBOPOM HEJIETYUYEro HeAIEKTPOJIUTA PABHO:

+MOJISIPHOH [10J1€ PACTBOPEHHOT'O BEIIECTBA

MOJISIPHOM KOHIICHTPAIIUU PacTBOpa

MOJIEKYJIIPHOI Macce pacTBOPEHHOIO BEIIECTBA

3akona Payns umeer crnenyromniyro GopMyIUpOBKY:

+1aBieHME Mapa pacTBOpa, COAECPIKAILETO HENETY4Yee PACTBOPEHHOE BELIECTBO, IPSIMO IIPOIOPLIMOHATILHO
MOJISIPHOM JI0JI€ paCTBOPUTEIS

JaBlieHHWEe Tapa pacTBOpa, COJAEp)KALIero HeJleTydee pPAacTBOPEHHOE  BELIECTBO, OOpaTHO
MIPOIMOPLIMOHATIBHO MOJISIPHOM J10JIe paCTBOPUTENS

JIaBJICHHE IIapa pacTBOpa MpsSIMO MPONOPLMOHAIBHO MOJISIPHOM J0JI€ pacTBOpa

N3y4ast 3amep3aHue U KUIIEHUE pacTBOPOB, Paynb yCTaHOBWII CIENYIOIINN 3aKOH:

MOBBILIEHUE TEMIIEPATyphl KUTIEHUS U MOHIKEHNE TeMIlepaTyphl 3aMep3aHus pa30aBIeHHbIX PACTBOPOB
HERJIEKTPOJIMTOB 00OPATHO MPONOPIIMOHATFHO MOJISITBHON KOHIIEHTPAIIMH PacTBOpa

MOBBIIIEHUE TEMIIEPATyphl KUIEHUS U TOHWKEHUE TEMIIEpaTyphl 3aMep3aHus pa30aBIeHHBIX pacTBOPOB
HEAJIEKTPOJIUTOB MPSMO MPONOPLMOHAIBHO MOJISIPHON KOHIIEHTpALMK pacTBopa
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+IOBBIIIEHUE TEMIIEPATyPhl KUTIEHHS ¥ TOHWKEHUE TEMIIEPaTyphl 3aMep3aHus pa30aBICHHBIX PACTBOPOB
HE3JIEKTPOJIUTOB MPSMO NPONOPLHOHATIBHO MOJISIIbHOM KOHUEHTPAIMU pacTBOpa

MIOBBILICHUE TEMIIEPATYpbl KUIIEHUS U NTOHM)KEHNE TEMIIEpaTyphl 3aMep3aHus pa30aBIEHHbIX PaCTBOPOB
HERJIEKTPOJIUTOB OOPATHO MPOMOPLUOHAIBHO MOJISPHON KOHIIEHTPAIMK PacTBOpa

Marematuueckoe BBIPpa’>KCHUEC BTOPOI'0 3aKOHA Payn;l UMECT C.]'ICI[yIOH_[I/Iﬁ BHU/:
AT, = K, Ib(X): AT, = K, Ib(X)

+AT, = K, b(X); AT, = K, b(X);

AT, = b(X)/K,; AT, = b(X)/K;

AT, = K, lo(X); AT, = K, lo(X);

DU3NYECKUI CMBICT KPUOMETPUUECKONH KOHCTAHTHI:

+KpUOMETpUYECKasi ~ KOHCTAHTAa  YHUCJICHHO  paBHAa  TMOHIXKCHHIO  TEMIIEpaTypbl  3aMep3aHus
OJIHOMOJISUTBHOTO pacTBOpa

KpUOMETPUYECKass KOHCTaHTa YHMCIICHHO PaBHA TMOBBIIICHUIO TEMIEPATYpPhl KUIIEHUSI OJIHOMOJISIIBHOTO
pacTBopa

KpPUOMETPUYECKass KOHCTAaHTAa YMCJICHHO paBHA MOHIKEHUIO TEMIIEpATyphl KUIMEHHUS OJIHOMOJISIIBHOTO
pacTBopa

KpUOMETPUYECKasi KOHCTAaHTa YMCICHHO PaBHA MOBBIIICHUIO TEMIIEPATYPHI 3aMEP3aHUsI OJTHOMOJISIIBHOTO
pacTBopa

dusnueckuil cMpIca 30yIMOMETPUYECKON KOHCTAHTBI:

70ynMOMeTpUYecKass KOHCTAHTa 4YMCIEHHO paBHAa I[OHI)KEHUIO  TEMIIEpaTypbl  3aMep3aHUs
OJIHOMOJISUIBHOTO pacTBOpa

+30yauoMerpuueckass ~ KOHCTaHTAa  YHCJIIEHHO  paBHAa  [OBBIIIEHUIO  TEMIIEPAaTypbl  KUIEHMS
OJIHOMOJISUIBHOTO pacTBOpa

70ynroMeTpuyecKass KOHCTaHTa YUCIIEHHO paBHA MOHMKEHUIO TEMIEpaTyphbl KUIIEHHUS OJHOMOJISIIBHOIO
pacTBopa

70ynMoMeTpuyecKkass KOHCTaHTa YHWCJIEHHO paBHAa  IMOBBILIEHUIO  TEMIEpaTypbl  3aMep3aHUs
OJIHOMOJISUIBHOTO pacTBOpa

Kpunomerpuueckas u 30yamoMeTpudeckas KOHCTaHTBI 3aBUCST OT:

MIPUPO/IBI PACTBOPEHHOTO BEILIECTBA M HE 3aBUCST OT MPUPOJIbI PACTBOPUTENS
+1IpUpPOABI PACTBOPUTENS U HE 3aBUCST OT NIPUPOABI PACTBOPEHHOT'O BEIIECTBA
MIPUPO/IBI PACTBOPUTEISI U TPUPO/IbI PACTBOPEHHOTO BEILECTBA

Mousipabie Macchl (KI/MOJIb) HEIJIEKTPOIUTOB B 30yJIMOMETPUHN PACCUUTHIBAIOT IO opMyIIe:
+)f = Kamps
AT .m

p-rn
_ K3 mp(;
AT‘?mp*ﬂ}Z
— K3mp6
AT, m, .,
_ Ks* mpa
AT,M,

MossipHbIe Macchl (KI/MOJIb) HEAJIEKTPOJIUTOB B KPHOMETPHH PACCUUTHIBAIOT MO (hopMmyIe:

29



_ Kampe
AT, m

p—is
K,m,,

AT M,

_ Ks’mpe
AT‘?mp*fl}l
Ka’mp@

AT, m,_,,

M

Hudbdysus — sto:
CaMOITPOU3BOJILHBIN MPOIIECC YMEHBIICHHUS KOHIICHTPAIMH BEIIECTBA B PACTBOPE

CaMOHpOI/IBBOHLHHﬁ Imponecc B3aHMOﬂeﬁCTBHH ABYX BCIICCTB B paCTBOPC
C&MOHpOH3BOJIBHBII>i mpouccC yBCIMYCHHA KOHLICHTPAMK BCIICCTBA B paCTBOPE
+CaMOHpOI/IBBOJ'II>HbII71 MMpoHeCC BbIpaBHUBAHWA KOHICHTPAIKMKU BCUICCTBA B PaCTBOPC

3akoH Duka riacur:

ckopocTh UG y3un BemecTBa 0OpaTHO MPOMOPIHOHAIGHO IUIOIIAAM TOBEPXHOCTH, Yepe3 KOTOPYIO
MIEPEHOCUTCS BEILIECTBO, U IPAJUEHTY KOHIICHTPAIIUHU 3TOTO BEIIECTBA

+ckopocTh  auQQy3un BelmecTBa MPOMOPIUOHAIBHO IUIOUIATM TOBEPXHOCTH, Yepe3 KOTOPYIO
MIEPEHOCUTCS BEILIECTBO, U TPAIUEHTY KOHIIEHTPAIIMH 3TOT0 BEIIeCTBA

ckopocTh A y3un BemecTBa MPOMOPLUHOHATBHO TUIOIIAIN TOBEPXHOCTH, Yepe3 KOTOPYIO IEPEHOCUTCS
BEIIECTBO, M OOPATHO MPOMOPIIMOHATBHO I'PAJUEHTY KOHIIEHTPAIIMH STOTO BEIECTBA

cKopocTh u(@dy3un BellecTBa MPONOPIHOHAIBHO TPAJUEHTY KOHIEHTpPAlMU BellecTBA U OOpaTHO
IIPONOPLIMOHANIBHO IUIOIAAH TOBEPXHOCTH, YEPE3 KOTOPYIO NEPEHOCUTCS ITO BELIECTBO

3akoH ['eHpu riacur:

KOJIMYECTBO Ta3a, PaCTBOPEHHOTO NPU JTAHHOH TEMIIEpaType B OINPENEICHHOM O0bEeMe YKUAKOCTH, MPH
PaBHOBECHH IPSIMO MPOTMOPIUOHAIBHO 00BEMY rasa

KOJIMYECTBO Ta3a, PaCTBOPEHHOTO NPU JTAHHON TEMIIEpaType B OINPENEICHHOM O0bEeMe YKUAKOCTH, MPHU
paBHOBECHH 0OpaTHO MPOIMOPLIHOHAIBHO 00bEMY Ta3a

+KOJIMYECTBO ra3a, paCTBOPEHHOr'0 MPH JaHHOM TeMmIepaType B OIpe/lelIeHHOM 00beMe KHUJIKOCTH, TpU
PaBHOBECHH IIPSIMO TPOTIOPITMOHATBHO JTABICHUIO Ta3a

KOJINYECTBO T'a3a, paCTBOPEHHOrO NpHU JIAHHOH TemIiepaTrype B OINpeNIeJIeHHOM 00beMe XKHUJIKOCTH, MpH
paBHOBECHH 0OPATHO MPONOPIHUOHAIBHO JABIECHHIO ra3a

KonnenTpamus nonos K*
+BBIIIE BHYTPU DPUTPOLIUTOB, YEM B IUIA3ME KPOBU
BBILIE B IUIa3M€ KPOBHU, YEM BHYTPH SPUTPOLIUTOB

KonnenTparus noros Na*
BBIIIIE BHYTPU DPUTPOLIUTOB, YEM B IJIA3ME KPOBU
+BbIIIIE B IUIa3ME KPOBU, YEM BHYTPU SPUTPOLIUTOB

C TOYKM 3peHus TEPMOAMHAMUKY JIBUXKYIIEH CUIION 0ocMOca SIBIsIeTCS

+CcTpeMiIeHHEe CHCTEMBl K BBIPABHUBAHWIO KOHIIEHTPAIMH, TaK KaK OJHTPOMHS CHCTEMBI TPU ITOM
Bo3pacraet (AS > 0), a Dueprus ['m606ca ymeHbIIaeTcs

CTpEeMJICHHE CHCTEMbl K BBIPABHUBAHUIO KOHIIEHTPAIMM, TaK KaK JHTPONHS CHCTEMBI IPH 3TOM
ymenbIaercs (AS < 0), u Dueprust [m66ca ymeHbIaeTcs

30



CTpPEMJICHHE CHCTEMbl K BBIPABHHBAHHWIO KOHIICHTPAIIMU, TaK KaK DHTPOMHS CHCTEMBI IIPU STOM HE
MeHseTcs, a DHeprus [ m66ca ymeHbIaercs

CTPEMJICHHE CHUCTEMBbl K BBIPABHHBAHHWIO KOHIICHTPAIIMHM, TaK KaK OJHTPOMHS CHUCTEMBI MPH OSTOM
ymenbmaercs (AS < 0), a Dueprus ['m66ca yBenuunBaercs

DMIHUPUYECKOE  ypaBHEHHE  pacdyeTa OCMOTHYECKOrO  JIaBJIeHHs  pa30aBICHHBIX  PacTBOPOB
HEJJICKTPOJIUTOB UMEET CIICTYFOLIHIA BUI:

n=c(X)RIT

n=c(X)/IRT

+n=c(X)RT

1 =RT/c(X)

OCMOTHYECKUM /1aBJIEHUEM PACCUUTHIBAIOT 110 SMIIMPUUECKOMY YPaBHEHHUIO
Appenuyca

I'n66ca

+Bant-I'odhda

bepxim n Xaptiaun

OCMOTHYECKUM AJaBJICHUEM HA3bIBAKOT BGJH/I‘-II/IHy:

U3MEPSIEMYI0 MAaKCHUMAaJbHBIM THIPABIMYECKUM JIaBJICHUEM, KOTOPOE HYXXHO NPUJIIOKHTH K PacTBOPY,
9TOOBI OCMOC TIPEKPATUIICS

+U3MepsIeMyI0 MUHUMAJIBHBIM THIIPABIUYECKUM JIaBJICHUEM, KOTOPOE HYXHO HPUIOKHUTh K PacTBOPY,
9TOOBI OCMOC TIPEKPATHIICS

U3MEPSIEMYI0 MHUHUMAIIBHBIM aTMOC(HEPHBIM JaBJIICHUEM, KOTOPOE HYXHO CO31aTh, 4YTOOBI OCMOC
MIPEKPATHIICS

[Ipu momenieHnn KJIETOK B N30TOHUYECKHI pacTBOP

BOJIa U3 MEHEE KOHLIEHTPUPOBAHHOTO BHELIHETO PacTBOPA IEPEXOAUT BHYTPh KIETOK
BOJIa 3 00Jiee KOHIIEHTPUPOBAHHOTO BHEITHETO PACTBOPA MEPEXOIUT BHYTPh KIETOK
+HUYEro He NPOUCXOIUT

IIpu nomeeHny KIeToK B TMIOTOHUYECKUI pacTBOp

+B0J1a U3 MEHEE KOHIEHTPUPOBAHHOIO BHEIIHETO PacTBOpa MEPEXOAUT BHYTPh KJIETOK
BOJ1a 13 00Jiee KOHLEHTPUPOBAHHOTO BHELTHETO PACTBOPA MEPEXOJUT BHYTPh KIETOK
HUYEro HE MPOUCXOTUT

ITma3mMom30M HA3BIBAIOT:

BBICYIIIMBAaHUE KIIETOK, BCIAEACTBUE TOMEIIEHHS KJIETOK B THIIOTOHUYECKHUI PacTBOP
+BI)ICy1_HI/IBaHI/Ie KJIETOK, BCICACTBUC ITOMCUICHHUA KIICTOK B FI/IHepTOHI/I‘IeCKI/Iﬁ paCTBOp
BBICYIIIMBaHUE KJIETOK, BCIEACTBUE TTOMEIICHUSI KIETOK B MU30TOHUYECKUN PacTBOP

JIn3ucom Ha3BIBAIOT.

+Ha6YXaHI/Ie, pa3pbIB 000JIOUEK KJIIETOK M BBITEKAHHE KJICTOYHOI'O COACPIKUMOIro, BCJICACTBHUC
MMOMENIECHUS KJIETOK B THIIOTOHUYECKUM pacTBOp

Ha6yxaHHe, pa3pbIB 000JI0YEK KJIETOK M BBITEKAHUE KJIETOYHOIO COACPIKUMOT0, BCIICACTBUC IMOMCIICHUA
KIJIICTOK B I’ I/IHCpTOHI/I‘-IeCKI/Iﬁ pacTBOp

Ha6yxaHHe, pa3pbIB 000JI0YEK KJIETOK M BBITEKAHUE KJIETOYHOIO COACPIKUMOT0, BCIICACTBUC IMOMCIICHUA
KJI€TOK B M30TOHUYECKUM pacTBOp

[ToHn>xeHue TeMnepaTypbl 3aMEP3aHUs pacTBOPA MPSMO MPOMOPLUOHATBHO
+MOJISIIBHOW KOHLEHTPALIUU
MOJISIPHOM KOHIIEHTPALUH
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MacCOBOH J10JIE
HOPMAaJIbHOW KOHIICHTpAIUU

N3oTtoHnyeckne pacTBOPHI — 3TO PACTBOPHI, HMEIOIIHE
+0IMHAKOBOE OCMOTHUYCCKOC JIaBICHHC

pPa3HOE OCMOTHYECKOE JIaBJICHUE

OJIMHAKOBOE YUCJIO MOJIEH

OJMHAKOBEII 00bEM

[ToHmxeHnue Temreparypbl 3aMep3aHHsl pacTBOpa, BHI3BAHHOE PACTBOPEHHEM | MOJISI HERJIEKTPOJIUTA B
1000 r pacTBOopuUTENS HA3BIBACTCS

+KPUOCKOIMYECKON MTOCTOSTHHOM

30yJTMOCKOMUYECKON TOCTOSTHHOM

MOCTOSIHHOM ABOraapo

MOCTOSIHHOM bonbuMana

KonnuratuBHeiMH CBOWCTBaMM SIBIIIFOTCSL CJICAYIOIIME CBOWCTBA: a) OCMOTHUYECKOE JaBJICHHE O)
JIaBJICHHE HACBIIICHHOTO Tapa PacTBOPHUTENS HaJ pacTBOPOM B) TeMIlepaTypa 3aMep3aHusi M KHIICHUS
PacTBOPOB ') HOHHAS CHJIA PAaCTBOPOB 1) OydepHas EMKOCTh pacTBOpOB ¢) pH pacTBOpoB

BCE

+a, 0, B

a,0,B,T

a,0,B,T, €

KosmurarusHele cBOKWCTBAa pacTBOPOB 3aBUCST OT:
IIPUPOJIBI PACTBOPUTEINS

TEMIIEpaTypbl

+4yca 4acTULl paCTBOPEHHOIO BEIIECTBA
IIPUPOJIbI PACTBOPEHHOTO BEIIECTBA

Ocmoc — aT0:

+HaNpaBJICHHBI CaMONPOM3BOJIBHBIN TEPEX0J] MOJEKYJI PACTBOPUTENS YEpe3 IOJYNPOHUIIAEMYIO
MeMOpaHy U3 pacTBOpa C MEHBIIIEH KOHIIEHTpAIMEH B pacTBOp ¢ OOJBINEH KOHIIEHTpaIuen
HaIPaBJICHHBIM CaMOIPOM3BOJIBHBIN MEPEX0J]] MOJEKYJ] PACTBOPUTENS YEpe3 MOJYNPOHHUIIAEMYIO
MeMOpaHy U3 pacTBopa ¢ OOJBIIEH KOHIIEHTPAIMEH B paCTBOP C MEHbIIIEH KOHIIEHTpaIuen
HaIpaBJICHHBIM  CaMOIIPOM3BOJIBHBIM  INEpEXOJ,  MOJIEKYJ  pacTBOPEHHOIO  BELIECTBA  4epe3
MOJIYIIPOHUIIAEMYI0O MEMOpaHy M3 pPacTBOpa C MEHbBIIEW KOHLEHTpaluueld B pacTBOp ¢ OoJblien
KOHILICHTpaluen

HANpaBJIEHHBIA  CaMOINPOM3BOJBHBIA  TMEPEXOJ  MOJIEKYJ  pPacTBOPEHHOTO  BENIECTBA  4epe3
MOJYIIPOHUIIAEMYI0O MeMOpaHy M3 pacTBopa ¢ OoJiblel KOHIIEHTpaluell B pacTBOp C MeHbIEH
KOHIIEHTpaluen

OCMOTHYECKOE IaBIICHUE CAHTUMOJIIPHOTO PACTBOPA 110 CPABHEHHIO C AHTHMOJISIPHBIM PAacTBOPOM Oy/IeT:
Boime, T. k. 1 (NaCl) > i (AICI5)

+umwke, T. K. | (NaCl) <i (AICI5)

3TH pacTBOpsl OynyT n3otonnyHsl, T. K. 1 (NaCl) =i (AlCl3)

ByayT 11 H30TOHMYECKUMH CAaHTUMOJISIPHBIE PacTBOPHI TTr0K036l 1 NaCl?
OyIyT, Tak KaK paBHBI KX MOJISIPHBIE KOHIIEHTPAIIMN

+ "e OyayT, T. k. 1 (NaCl) > i (CgH1206)

ue oyayr, T. k. i (NaCl) <i (CgH1206)
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Bbyayt nu nzoronnueckumu 10% pacTBOpHI IITHOKO3BI U caxapo3bl?

OyayT, T. K. PaBHBI HX MaCCOBBIE JJOJIH B pacTBOpe

+He OyAyT, T. K. Pa3JIMYHbl UX MOJIIPHBbIC KOHIICHTPALUU B PACTBOPE BCIEACTBHE OTIMYHS MOJSPHBIX
Mmacc

OyayT, T. K. IBJISIFOTCS HEAJIEKTPOIUTAMH

Bynyt nu nzotonndeckumu 10% pacTBOpHI TIIIOKO3BI U GPYKTO3HI?

OyIyT, T. K. paBHBI X MAacCOBBIE JIOJIK B PAaCTBOpPE

+0yayT, T. K. paBHBI UX MOJIIPHBIC KOHIIEHTPAIIMX BCJICACTBUE PAaBEHCTBA MOJISIPHBIX Macc
OyIyT, T. K. SIBJISIOTCSI HEAJICKTPOIUTAMHU

ByayT 11 N30TOHUYECKUMU IELUMOJISIPHBIE PACTBOPBI INIFOKO3BI U CaXxapo3bl?
+0yayT, TaKk KaKk paBHbI UX MOJIIPHBIC KOHIIEHTPAIUU

He OyJyT, Tak KaK MOJIIPHBIE MAaCChl ATUX BELLECTB PA3JINYaAIOTCA

OyayT, TaK KaK SBJISFOTCS HEJICKTPOIUTAMHU

B 2% pacTtBope I110K03bl 3pUTPOLUTHI OYIYyT OABEPraThCs:
TUIa3MOJIM3Y BCIIEICTBHE SHA00CMOCA

reMOJIN3Y BCIIEICTBHE 3K300CMOCa

TUIa3MOJIM3Y BCIIEICTBUE 9K300CMOCa

+TeMOJIN3Y BCIEICTBUE SHA00CMOCA

B 5% pacTBOpe ri1t0K03bI SpUTPOLUTHI OYAYT:
+HAXO/IUTHCS B PABHOBECHOM COCTOSIHUU
MOJIBEPraThCs TEMOJIN3Y BCIEACTBUE SK300CMOCa
MO/IBEpraThes MIa3MoIIU3y BCIEICTBUE IK300CMOCa
MOJIBEPraThCs TUIA3MOJIN3Y BCIIEICTBUE SK300CMOCa

B 20% pacTBOpE TIIIOKO3bI SPUTPOIUTHI OYAYT OABEPTaThCS:
J1a3MOJTU3Y BCJIECTBUE YHI00CMOCA

TeMOJIN3Y BCIIEICTBUE SK300CMOCa

+11a3MOITU3Y BCIEICTBUE IK300CMOCa

TeMOJIN3Y BCIIEICTBUE SHA00CMOCA

0,5 % pactBop NaCl siBisieTcst M0 OTHOIIEHHIO K TIa3Me KPOBH:
+ TMIIOTOHUYECKUM

THIICPTOHUYCCKUM

M30TOHUYECKUM

5 % pactBop NaCl sBisieTcs o OTHONICHHIO K IJ1a3ME KPOBH:
TUTIOTOHUYECKUM

+ rUNEPTOHUYECKUM

M30TOHUYECKUM

TkaHeBbIE KUJKOCTH MOPCKHX KUBOTHBIX IO OTHOIIEHUIO K MOPCKOM BOJIE:
+TUIOTOHUYHEI

TUIIEPTOHUYHEI

H30TOHUYHBI

TxaHeBbIe KUAKOCTH MTPECHOBOAHBIX PHIO IO OTHOLICHHUIO K MOPCKOI BOZIE:
THIIOTOHUYHEI
+TUNICPTOHNYHBI
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HU30TOHHUYHBI

OcMoTHYeCcKOe JaBICHHE BBIICISEMONM XUBOTHBIMH MOYH 3aBHUCHT OT 30HBI MX OOUTAHHS, MOITOMY
OCMOJIIPHOCTh MOUYH 000pa 10 CPaBHEHHIO C OCMOJIIPHOCTHIO MOYH TYIIKaHYHKa OyeT

BBIIIIE

+HUXKE

OUHAKOBBI

OHKOTHYECKHE OTEKH («ITOUEUHBIE) UITU «TOJIOHBIC») BOZHUKAIOT:

+3a c4€T 3a CYET YyMEHBIICHHS] OHKOTHYECKOTO JaBJICHUS IIPU TUIONPOTEHHEMUU

3a cuéT 3a CYET YBEIIMUYCHUSI OHKOTUYECKOTO JJABJICHUS [IPU TUIIONPOTEHHEMUN

3a CYET yBEIMYEHUSI OHKOTUYECKOTO JABJICHHUSI IPH BO3PACTAHUU KOHIIEHTPALIMH 3JIEKTPOIUTOB

3a CY€T YMEHBIICHHWS OHKOTHYECKOTO JaBJICHHUS TMPU YMEHBIICHHWH KOHIIEHTpAaUu (HOPMEHHBIX
AJIEMEHTOB

B ouare BocnaneHuss 0CMOTHYECKOE JaBJICHUC!

+B03paCTaCT 3a CUET YBCIMUYCHUA YUC]Ia KUMHCTUYCCKH AKTHBHBLIX YAaCTHUL B PE3YJIbTATC IMOBBINICHHOI'O
MECTHOr0 0OMeHa BCIICCTB

YMCHBIIACTCA 3a CU€T YMCHBIICHUSA YUCJIa KWHCTUYCCKN AKTUBHBIX YaCTHUI[ B PE3YJIbTATC NOBBIIICHHOT'O
MECTHOr0 0OMeHa BCIICCTB

HEC U3MCHACTCS

DU3NOIIOTUYECKUE PACTBOPBI HE COJIEPIKAT MHOTO3aPSIHBIX MOHOB, TaK KaK MPU UX BBEJICHUU: a) MOXKET
MPOUCXOJIUTh KOATyJISIHs KOJUIOWIHBIX PACTBOPOB B OpraHu3Me; 0) MOXET CYIIECTBEHHO M3MEHHUTHCS
WOHHAsl CWJIa IUTa3Mbl KPOBH;, B) YyMeHbIIaercs OydepHas EMKOCTh IUIa3Mbl KPOBH; T) MOXET
CYLIECTBEHHO U3MEHUTHCS OHKOTUYECKOE JIaBIICHHE.

+a, 0

a,0,B,T

a,B, T

a,0,T

PaGoune «ropsumx» 1EXOB JOJDKHBI MHUTh MOJCOJICHHYIO BOMY, TaK KaK B Pe3yIbTaTe MOBBIIICHHOTO
IOTOBBIIEIIEHUSA OCMOTHYECKOE TAaBIICHNE ¥ HUX:

+IIOHMKAETCA

MOBBIIIACTCA

HE U3MEHAECTCA

JletictBue crmabutenbHbIX cpenactB (roppkoit comu MQgSO47H,0 u rnaydeposoit conmnNa;SO4-10H,0)
OCHOBAHO Ha TOM, YTO OHH CO3/Af0T B KUIIICYHUKE:

+TUNEPTOHNYECKYIO CPEy U BBI3BIBAIOT 3@ CUET ITOTO MOCTYIUICHUS B HETO OOJIBIIOTO KOJTUYECTBA BOJIBI
TUTIOTOHHYECKYIO CPEIY M BBI3BIBAIOT 32 CYET 3TOTO MEepPEMEIeHHE BOJBI B MEKKICTOUHYIO JKHUIKOCTh
TKaHE!

TUTIEPTOHHYECKYIO CPEy W BBI3BIBAIOT 3a CUET ATOTO MEepPEeMEIIeHUE BOJBI B MEKKJICTOUHYIO KHIKOCTh
TKaHE!

THUTIOTOHHYECKYIO CPE/Ty U BBI3BIBAIOT 3a CUET 3TOTO MOCTYILICHUE B HETO OOJIBIIIOTO KOJTUYECTBA BOJIBI

Mopckoit Bo/10i1 HeNb3sl yTOIUTD JKaXk/1y, TaK KaK OHA [0 OTHOILIEHUIO K OMOJIOTHYECKUM KUIKOCTSIM:
H30TOHUYHA

THIIOTOHUYHA

+TUnepTOHNYHA

[Tpu BBeZieHUU B OpraHU3M THIEPTOHUYECKUX PACTBOPOB HAOIIOJAeTCS:
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MIa3MOJIN3 32 CUET DHIO0CMOCA I OCMOTHYECKUM IIOK
TreMOJIN3 3a CUYET IK300CMOCA H OCMOTHUECKHH ITOK
+11a3MOITH3 32 CYET FIK300CMOCA U OCMOTHYECKHI KOH(PIUKT
TeMOJIN3 3a CYET IHI00CMOCA U OCMOTHYECKHI KOH(MIUKT

[Tpu BBeneHNU B OPraHU3M I'HIIOTOHUYECKUX PACTBOPOB HAOIIO1aeTCs:
IUIa3MOJIU3 32 CYET SHI00CMOCA U OCMOTHYECKHUIT IIIOK

reMOJIH3 3a CUET HIK300CMOCa M OCMOTHYECKHUI IIIOK

IUIa3MOJIU3 33 CYET K300CMOCA U OCMOTUYECKHN KOH(IUKT

+TeMOoN3 3a CYET IHI00CMOCA U OCMOTHYECKHI KOH(IUKT

DU3NOJIOTHYECKUN PACTBOP MO OTHOILIEHUIO K CBIBOPOTKE KPOBH SIBJIACTCS:
+U30TOHUYECKHUM

TUIIEPTOHUYECKUM

TAIIOTOHUYECKUM

OcMoTHUYECKOE AaBIICHHE TPOTIOPIMOHAIBHO!

+MOJIIPHON KOHIIEHTPALIMU PACTBOPEHHOTO BEIIECTBA
MOJISITLHOM KOHIIEHTPAIMK PACTBOPEHHOTO BEIIECTBA

MOJIIPHOM KOHIIEHTPAIlMU YKBUBAJICHTa PACTBOPEHHOTO BEILIECTBA

HpI/I HHHT@HLHOﬁ KAXKAC CYMMApHAsaA KOHLUCHTpanud HOHOB B MOYC!
+YMGHI)HIa€TC$[, TaK KaK OCMOTHYCCKOC JaBJICHHUEC B OPraHU3ME BO3pacTacT
YBCINYNBACTCA, TAK KaK OCMOTHUYCCKOC JaBJICHHUEC B OPIraHU3ME BO3pPACTACT
YMCHBIIACTCA, TAK KaK OCMOTHYCCKOC IABJICHUC B OPraHu3Me 1aaact
YBCINMYNBACTCSA, TAK KAK OCMOTHUYCCKOC NaBJICHUC B OPIraHU3ME YMCHBIIACTCS

[Ipu HemocTaTke coneit B opranu3mMe 00bEM BHIBOJAUMON MOYKaMU MOYH:

+BO3pacTaer, YTOObI OCMOTHYECKOE JAaBICHUE BO BHEKJIETOYHOM MTPOCTPAHCTBE YBEITUYMIOCH
BO3pacTaeT, YTOOBI OCMOTHYECKOE JIaBIIEHHE BO BHEKJIETOUHOM MPOCTPAHCTBE YMEHBIIUIOCH
YMEHBIIAETCS, YTOOBI OCMOTHYECKOE /IaBJICHHE BO BHYTPUKIETOUHOM MTPOCTPAHCTBE YBEIUYUIOCH
YMEHBIIIAETCs, YTOOBI OCMOTUYECKOE JJaBJICHHE BO BHYTPUKIETOYHOM MTPOCTPAHCTBE YMEHBIIUIOCH

Ecian B paBHOBECHYIO CHCTEMY XUIKOCTH-IIAP BBECTH PACTBOPUMOE HEJIETYYeE BELIECTBO, TO JABICHUE
rmapa pacTBOPHUTEIISA HaJl paCTBOPOM:

YBEIIMYUTCS

+yMEHBIIUTCS

HE U3MCHHUTCA

OTHOCHUTENBHOE MOHUKEHUE AABJICHUS HaJ paCTBOPOM MPOMOPLUUOHAIBHO:
+MOJISIPHOU J10JI€ PaCTBOPEHHOTO BEILIECTBA

MOJISIPHOM KOHIIEHTPALUH pacTBOPEHHOTO BEIIECTBA

MOJISTTBHOM KOHIEHTPAIMKU PACTBOPEHHOTO BEIIECTBA

MOJISIPHOM J10JIE paCTBOPUTEIIS

JlaBneHue mapa HaJ pacTBOPOM, MPU YBEIUYEHUU KOHIIEHTPALMH PACTBOPEHHOIO B HEM HEJIETYYEro
BEIIIECTBA, 110 CPABHEHUIO C YUCTHIM PACTBOPHUTEIIEM:

+yMEHBIIAETCS, T. K. YMEHBIIIAETCSI MOJISIpHAs JOJIsl paCTBOPUTEIIS

YBEITUYUBACTCSA, T. K. YBEJIMUUBACTCS MOJIIPHAS JIOJISI PACTBOPEHHOTO BEIIECTBA

HE U3MEHSETCS, T. K. PACTBOPEHHOE BEILIECTBO HEJIETyUEE

35



B 3akpbIiTOM cocyne HaxoasATCs JBa CTakaHa: ¢ 4YuCTOM BoJo# (1) U ¢ BOOHBIM pacTBOpoM caxapa (2).
UYepes HEKOTOPOE BpeMsi:

+ypOBEHb KUJIKOCTH B CTakaHe | MOHU3UTCS, a B CTaKaHe 2 MOBBICUTCSA

YpOBEHbB KHUJIKOCTH B CTakaHe | MOBBICUTCS, a B CTaKaHEe 2 MOHU3UTCS

YPOBEHB KHJIKOCTH B 00OUX CTaKaHaX HE M3MEHUTCS

YpOBEHbB KHUJIKOCTU B 00OMX CTaKaHaX MOHU3UTCS

Econ B xuakyro ¢a3sy paBHOBECHOW CHCTEMBbI BOJA-JIEN BBECTH HEJETydee BEIISCTBO, TO Oyner
MIPOUCXOIUTH:

+IJIaBJICHUE JIbJa

paBHOBeCUE HE U3MEHUTCS

KpUCTaJUIU3alus BOJBI

KpUCTaJNIN3aIis pacTBopa

Temneparypa 3amep3aHusi CAaHTHMOJISUILHOTO PacTBOPA IO CPABHEHHIO C CAaHTUMOJISIBHBIM PAaCcTBOPOM
[IIOKO3BL:

Boimie, T. K. | (NaCl) > i (CgH120¢)

ke, T. K. 1 (NaCl) <i (CgH1206)

+umke, T. K. 1 (NaCl) > i (CgH1206)

UX TEMIIEPATYPHI 3aMEP3aHUs OJMHAKOBBI, T. K. PABHBI HX MOJISUILHBIE KOHIIEHTPAIIUH

Temneparypa 3amep3anus jgerumossuibHoro pactsopa NaCl mo cpaBHeHHIO ¢ JICHHUMOJIUTBHBIM
pacTBOpOM:

HUXE, T. K.

+BBILIE, T. K.

OJIWHAKOBEI, T. K. paBHBI UX MOJISLIIBHBIE KOHIIEHTPALIUHA

Temneparypa kunenus: aenumossuibHoro pactsopa KCl mo cpaBHEHHIO ¢ IEIUMOJSUTBHBIM PACTBOPOM
caxapo3bl:

+spime, T. K. | (KCI) > 1 (C12H22011)

ke, T. K. 1 (KCI) <i (C12H2,011)

HUXKE, T. K. | (KC') > (C12H22011)

TEMIICPATYPbI KUIICHUA OJWHAKOBEI, TAK KaK PaBHbBI UX MOJIAJIBHBIC KOHUOCHTPAIUX

3UMO# OCHITIAIOT COJIBIO JOPOXKKH ISl TOTO, YTOOBI:
MOBBICUTH TEMIIEPATYPy TAsTHUSA JIbAA

+MOHU3UTH TEMIIEPATYPY TASHUS JIbJIa

TeMIlepaTypa TasHUsI JIbJIa HE MEHSETCSA

Temneparypoil KUTIEHUS KUAKOCTH SIBJISIETCS TEMIIEPATYpa, IPU KOTOPOH J1aBlIEHWE HACBIIIEHHOTO Mapa
HaJ HEU CTAHOBUTCS:

+paBHBIM BHEIIHEMY J1aBJICHUIO

00JIbIIIE BHEIIHETO JABIIEHUS

MEHBIIIE BHEIITHETO JaBICHUS

TeMIiepaTypa KUMEHUs KUIKOCTH HE 3aBUCHUT OT BHEIITHETO JABJICHUS

B ropax temmepaTypa KMIIEHUS BOJBI:

+HIDKE, UEM Ha paBHUHE, T. K. HI)KE BHEIIIHE aTMoc(epHOe JTaBIeHuE
MMeEEeT TaKOe e 3HaYCHUE, KaK Ha paBHUHE

BBIIIIE, YEM HA pAaBHHUHE, T. K. HIDKE BHEITHee aTMOC(HEpHOE JaBlicHHE
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[ToBpIlIEHNE TEMIIEPATYphl KUIIEHUS U TOHM)KEHUE TEMIIEPATyphl 3aMEP3aHuUs pacTBOpa IO CPAaBHEHUIO C
pacTBOPUTEINIEM IIPOIIOPLUOHAIIBHO:

MOJIIPHOM KOHIIEHTPALlUU pacTBOPEHHOTO BEIIECTBA

MOJIIPHOM KOHLIEHTPALlUX SKBUBAJIEHTA PACTBOPEHHOTO BEIIECTBA

+MOJIJIbHOM KOHLIEHTPALUK PACTBOPEHHOIO BELIECTBA

MOJIIPHOM J10JI€ PaCTBOPUTEIIS

Kpunockonuueckue u 30yJIMOCKONMUYECKUE TOCTOSTHHBIE 3aBUCAT OT:
+ IpUPOABLI PACTBOPHUTEIIA

TEMIIEPATYPLI

IIPUPOJIbI PACTBOPEHHOTO BELIECTBA

YHCJIa YaCTULl PACTBOPEHHOIO BEILIECTBA

SIBnsiercs M cONEHBIM NIE HAa Oepery CeBEepHBIX MOpeii?

+ HET, TaK Kak TeMIepaTypa KpuCcTajuIu3aluy pacTBOpa HUKE, YEM PACTBOPUTEIS
J1a, TAK KaK TeMIeparypa KpucTalIu3aluy pacTBOpa BhIIIE, YEM PACTBOPUTEIIS
3TO 3aBUCUT OT TEMIIEPATYPBI OKPYKAIOLIEH CPEIbl

[MTpu no6asnennu NaCl k Boge TemmiepaTypa 3amep3aHusi pacTBOpa 10 CPABHEHUIO C PACTBOPHUTEIIEM:
+TOHUBUTCS, T. K. YMEHBIIUTCS MOJISIpHAS JTOJISI PACTBOPHTEIISI

IOBBICUTCA, T. K. YMCHBIIUTCA MOJIAPpHAA O0JIA paCTBOPUTECIIA

He u3menutes, T. K. NaCl — Heneryuee BerecTBo

Jlnst mpeoTBpaIieHust 3aMep3aHns B 3UMHEE BpeMsl K BOJAHBIM PAacTBOpaM JI00ABJISIOT 3THIICHTJIMKOJIb.
[Ipu 3TOM TemnepaTypa 3aMep3aHusl pacTBOpA:

MOBBIIIACTCA

+IIOHMKACTCA

HE U3MEHAECTCA

bonee cuiabHBIA TEPMUUYECKUN OKOT MOXKET OBITh BBI3BAH KHIISIIUM CaxapHbIM CHPOIIOM C MacCOBOM
JIOJIEH caxapo3bl, paBHOM:

2%

9%

8%

+10%

2.2. OcnogHble MUNbL XUMUYECKO20 paeHoeecusn 6 Hcueom op2anuime

BemectBa pacTBOpBI MIIM PACILIaBbl, KOTOPBIX HE IPOBOAAT JJIEKTPUUYECKHM TOK, Ha3bIBAIOTCS .
DJIEKTPOIUTAMHU

+HEIJICKTPOJIUTAMHU

IIPOMOTOpPaMH

amQonauTaMu

PacTBOpBI MO CTENEHN TUCTIEPCHOCTH OTHOCATCS K
rpy0oAuCIIEpCHBIM CUCTEMaM
KOJIJIOUTHO-TUCTIEPCHBIM CHCTEMaM
+MHUKPOTeTEpPOTeHHBIM CHCTEMaM

CHIIbHBIE DJIEKTPOJUTHI — 3TO BEIIECTBO CO CBS3BIO: a) HOHHOM; 0) CHUIBHOU TOJISIPHON KOBAJICHTHOM; B)
KOBQJIEHTHOM MOJISIPHOM; T') KOBAJICHTHOW HETIOJISIPHOM.
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0, B
a, B
B, T
+a, 6

[IprunHO 1HCCOLMALUU ABISETCS

WHTEHCUBHOE B3aMMOJCHCTBHE MOHOB C MOJIEKYJIaMU PacTBOPA, T.€. MOHU3ALIHS
+HHTEHCUBHOE B3aUMO/ICHCTBUE HOHOB C MOJIEKYJIAMHU PACTBOPUTEJNS, T.€. COJIbBATALIUS
WHTEHCHUBHOE B3aMMOJECHCTBUE HOHOB JIPYT C JPYTrOM, T.€. KOAryJIsIIUs

WHTEHCUBHOE B3aUMOJEHCTBUE ATOMOB B MOJIEKYJIaX, T.€. CHJIbI TPUTSKECHUS

Juccounanus — mpouece CTaiuiiHbli, BKIFOYAET CIEAYIOIIUE CTAIUN:
+ruapaTanuio (CoiabBaTaIHIO), MOJIIPU3ALIMI0, COOCTBEHHO JUCCOLUAIUIO
MOJISIPU3AIMIO, THAPATALINIO (COIBBATALINIO), COOCTBEHHO JMCCOLUAIINIO
MOHH3AIII0, COOCTBEHHO AMCCOIUAIINIO, TOSPU3ALINIO

KOAryJISIIHIO, IMENTU3ANI0, TUCCOIUAIUIO

K c1abpIiM 371€KTpOJIMNTAM OTHOCSITCS:
+CH3;COOAg

KCI

H,SO,4

NazPO4

Uewm BbIIIIe KOHIIEHTPAILIHS PACTBOPA, TEM KaXYIIAsiCs CTEIICHb JUCCOIUAIIUN OYIeT:
OoublIIe

+MeEHBIIIE

paBHa

OC&,Z[OK TUJAPOKCHUIA AJIFOMHUHHUSA PACTBOPSCTCS .
B KUCJIOTax U IIejao4dax

B IICjI04ax

+H B KHACJIOTaX U B MIEI04Yax

DNEeKTPOMTHUECKON TUCCOIHAIIMEN HAa3hIBACTCS

pa3noKeHUe MOJIEKYJ OJJHOTO BEIIeCTBA Ha 0oJiee TPOCThIE MOJIEKYIIbI
+pacnaj MOJIEKYJl Ha MOHBI B PACTBOPAxX WM pacIljiaBax

COCIMHEHHMS HECKOJIBKHX BEILIECTB B OJTHO HOBOE.

Koucranra Aucconuanmnuu Cﬂa60r0 QJICKTPOJIUTA - 3TO OTHOLICHHUC. ..
Ky - [KtnAnm] / [KE™]"-[AR™]"

+K, - [KE™]"[AN" ™/ [KtaANi]

Ko = [KtsAnp] - [KE™] [AN™T"

K, = [KthAng] -[AN"]™ [Kt™]"

CreneHpb AUCCOLMAIMH CITa00T0 AJIEKTPOJIMTA BO3pacTaeT ¢ pa3baBiIeHnEM pacTBopa. IToO -
+3axoH OcTBanbaa

3aKoH I 'enpu

3aKoH Payis

3akoH Bant-I'odpda

Pacna;[ MOJICKYJI BCHICCTBA HAa HOHBI B PACTBOPAX UJIU paCIlyIaBaX HA3bIBACTCA:



TUAPOIU3OM

+3JIEKTPOJUTHYECKON JUCCOIUAIINEN
rUApaTanuen

BBICAJIMBaHUEM

VY CHIIBHBIX 3JICKTPOJIUTOB:
+o> 30 %

0<29 %

oa=20%

CI/IHBHBIM 3JICKTpOJII/ITOM SABJIACTCA:
CHsCOOH

+KCl

PbS

Cu(OH),

CI/IJIBHI)IM 3JICKTpOHI/ITOM ABJIACTCA.
HF

FE(O H)3

+HNO3

CH3;COOH

D¢ddexTuBHAS KOHIIEHTpPAIMS, B COOTBETCTBHH C KOTOPOWM  JJIEKTPOJUT YYACTBYET B Pa3THMYHBIX
mporLeccax, sIBIAeTCs

MOHHOM CHIJION

+aKTUBHOCTBHIO

WOHHBIM IIPOU3BEICHHUEM BOJIBI

KoadduimeHnT akTHBHOCTH XapaKTepU3yeT
pacnazx MOJIEKYJI Ha HOHBI

KOHLIEHTPALIUIO HOHOB

+CTENEeHb CBA3aHHOCTH YaCTHUIL MIEKTPOJINTA

HNonHoe npousBeaeHne BOAbI PABHO:

+1014

10

10710

10°®

IM'maponnszom conu Ha3bIBAETCS:

B3aMMO/ICHCTBUE COJIM C MOJIEKYJIAaMU BOJBI, MPUBO/sIIIEE K 00pa30BaHUIO AUCCOIUUPOBAHHBIX HOHOB
+B3aUMOJICHCTBUE COJM C MOJIEKYJIaMH BOJbI, MPUBOJAIIEE K 00OpPa30BaHUIO MaJOIUCCOITMUPOBAHHBIX
COEAMHEHHI

B3aUMOJICHICTBME  COJIM €  MOJIEKYJaMH  PAacTBOPUTENsS,  TNpPUBOIAIIEE K  0Opa3OBaHHIO
MaJI0IUCCOLMUPOBAHHBIX COEAMHEHUN

B3aUMOJICHICTBHE COJM C  MOJIEKyJaMH JIPYTHX  BEIIECTB, MPHUBOJAIIEE K  0Opa3oBaHUIO
MaJI0IUCCOLMUPOBAHHBIX COEAMHEHUN

KonnuecTBeHHO ruApOIIN3 XapaKTepU3yeTcs
+CTeNeHbI0 TUIPOIN3a @ U KOHCTaHTOU ruiponuza K
KOHCTaHTOM ruaponusa K

3HaueHueM pH cpensl U CTENEHbIO THAPOIN3a &
3HaueHueM pH cpensl n koHCTaHTOH ruaponusa K

39



I'uaponu3y He MoaBEPraroTCs COJIH, 00pa30BaHHBIC:
CHJIBHOHM KHCJIOTOH U CIa0BIM OCHOBaHHEM
+CHILHON KUCIOTOM M CHJIBHBIM OCHOBaHHEM
c1a00¥ KUCIIOTOM U C1a0bIM OCHOBAaHUEM

c71a001 KHUCJIOTOM U CHJIbHBIM OCHOBaHHEM

pH st coneit, 00pa3oBaHHBIX CHIIBHOW KHCIIOTOM U CJ1a0bIM OCHOBAaHUEM
pH>7

+pH <7

pH=7

+ — — —
[H'] anst coneit, 00pa3oBaHHBIX CHIIBHON KUCIIOTOM U CIA0BIM OCHOBAaHUEM, paBHA

HHT= K e, = [0

b

[H+]= KHZO'Ka
CO

[H+]= KHZO'Ka
Kb

+ — v o
[H'] nnst coneit, 00pa3oBaHHBIX CI1a00M KHCIOTON M c1aObIM OCHOBaHHEM, paBHA

[H*]= /K. ¢ = |oro

Kb
[H+]= KHZO'Ka
CO
+[H*]= |12
[H71= ="

+ 19 o 19
[H™] nst coneit, oOpa3oBaHHBIX CJ1a00¥ KUCIOTON M CHJIBHBIM OCHOBaHUEM, paBHA

Kyg-C
[H* 1=K, ¢, = |—2—

Kb
H[H]= [0 Ra
CO
[H+]= KHzO.Ka
Kb

MOHCKyﬂHpHOC YPaBHCHUEC PCAKIINU HepBOﬁ CTauu ruapoJm3a CyJIL(bI/ITa HaTpusa UMCIOT BU.
+Na,SO3; + HOH <> NaHSO3; + NaOH

Na,SO;3; + 2HOH « H,S0O3 + 2NaOH

2NaHSO3; + HOH < Na,SO3 + 2NaOH

NaHSO3; + HOH « H,SO3; + NaOH

MOHCKyﬂHpHOC YpPaBHCHUEC PCAKIINU BTOpOﬁ CTauu ruapoJm3a Kap60HaTa HaTpusa UMCIOT BU.
Na,CO3 + HOH < NaHCOj3 + NaOH
NaHCO3; + HOH < H,CO3; + NaOH
+NaHCO3; + HOH < NaOH + CO, + H,0O
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Na,CO3 + 2HOH < H,CO3 + 2NaOH

I/IOHHOC ypaBHeHI/ISI peaKuI/m FI/IIIpOJII/I3a alerara aMMOHUSI UMECIOT BU /.
+CH3COONH, + HOH < CH3COOH + NH,OH

CH3COO + NH," + HOH <« CH3COO™ + H" + NH,OH

CH3COO + NH;" + H" + OH <> CH3COOH + NH," + OH"
CH3COONH, + HOH < CH3COO" + H" + NH," + OH"

[Ipu mocteneHHOM NPUOABICHUM K pacTBOpY cyib(paTa allOMUHHUS pacTBOpa KapOOHaTa HATpHUs
BBINAJAeT OCAA0K:

cynbdaTa HaTpus

KapOoOHaTa aJFOMUHUS

+IrUAPOKCUT ATFOMUHUS

KaxkoBa peakuust cpezsl pactBopa xjopuaa iuaka ZnCly
+Kucias

IEJI0YHAs

HEUTpanbHas

CJTa0OIIeIIOTHAS

[Tpu ruzgponu3e Kakux CoJieH, peakIMOHHas cpeia Kucas?
+Zn(NO3),

Na,CO3

NaNO;

(NH,),CO3

I'unponu3 kakoit conu HeoOpaTuMm?
CH3COONa

ZnC|2

+AlLS;3

NH.CI

PactBop Kakoit conu uMeeT HeUTpanbHYyIO cpemy?
+NaCl

AgCN

CUC|2

NH;NO3

PacTBOp Kako# conu MMeeT METOUHYIO Cpeay?
K2SO4

CU(NOg)z

K,COs3

+CH3COONa

Na,SO4 — 310 costb 0Opa3zoBaHHas:
+CHJIILHBIM OCHOBAaHHMEM M CUIILHOM KHUCJIOTOM
CHJIBHBEIM OCHOBAaHHEM M CJ1a00H KUCIIOTOU
c1a0bIM OCHOBAHHUE M CJIA00H KHUCIOTOM
CHJILHOH KHUCIOTOH U CJ1a0bIM OCHOBAHHUEM

ITpu ruaponuse comu AlCI3, pactBop kakyro umeer cpeay?
+KUCITYIO
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HEUTPaIbHYIO
OCHOBHYIO
HIEJIOYHYIO

(NH4)2SO4 — 310 conb 0Opa3zoBaHHa:
+CHIJIBHOM KMCIIOTOM M C1a0BIM OCHOBAHUEM
c1a0bIM OCHOBAHHUE M CJIa00I KHUCIOTOM
CUJILHBIM OCHOBAHHUEM M CUJIBLHOM KHUCIOTOM
c1a0o¥ KUCIIOTOM U CHJIBHBIM OCHOBaHHUEM

OTHoIIIEHUE YUCITa MOJISKYIT, TTOABEPTTIUXCS TUAPOIIU3Y, K OOIIEMY YHCITy PACTBOPEHHBIX MOJICKYI,
Ha3bIBAIOT:

+CTENEHbIO0 THAPOIN3A

CTEIIEHBIO JUCCOLUALNU

CTENEHBIO OKUCIICHUS

KOHCTAaHTOM TUAPOJIN3a

PactBop comu NH4Cl umeer:
+KHUCITYIO Cpeny
HEHTPaAIbHYIO Cpey

B IICJIOYHYIO CPEIy
OCHOBHYIO Cpey

[Ipu ruaposn3e MOJIEKYJIbl BOJIbI BBICTYIIAIOT COIVIACHO MPOTOIUTHYECKON TEOPUU:
KaK KMCJIOTa

KaK OCHOBAaHHE

+KaK KACJI0Ta UJIM KaK OCHOBAHUE

CreneHb rUJposK3a 3aBUCUT OT: a) KOHIIEHTpAaIMM coiu; O) TemrepaTypsl; B) Ipuponbl conu; r) pH
cpenpl.

a,B, T

a,0,B

a,o,r

+a, 0,B, T

Crenenp ruponusa ¢ yBeIMUEHUEM TEMIIEPATYPBI:
YMEHbIIAETCS, T. K. THAPOIN3 — SHIOTEPMHUUECKUNA MTPOLIecC
+yBenuuuBaeTcs, T.K. TUAPOIIN3 — S3HIOTEPMUUECKHI IpoLiece
YMEHbIIAETCs, T.K. TUAPOIIU3 — SK30TEPMUUYECKHUH Mpoliecce
YBEJIMUUBAETCS, T.K. THIPOJIN3 — 3K30TEPMUUECKHI IpoLiece

CreneHp ruponn3a Npyu YMEHbIIEHUN KOHLIEHTPALUU COJIN:
YMEHBIIAETCSA

+yBenuuuBaeTcs

HE U3MEHSETCA

Crenens ruaponm3a Na,S HanMeHbIIas B pacTBOpe:
+0,1M

0,01M

0,001M

0,002M
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Crenens runaponmza Na,CO3 HabombIIast B pacTBoOpeE:
0,2M

+0,001M

0,01M

0,02M

PacTBOp KUCIIOTBI U PacTBOpP OCHOBAaHUS CMEIIMBAIOT B SKBUBAJICHTHBIX COOTHOMICHUsX. [ Kakux u3
MePEYHCIICHHBIX Map (KKCIIOTa + OCHOBaHUS) pacTBOp OyJeT UMETh HeUTpabHyto peakiuto: a) NH,OH +
HCI; 6) NH,OH + CH3COOH; B) NaOH + HCI; r) NaOH + CH3COQOH?

B

a, T

+0, B

a,0,B, T

[Tpu rugponuse cynbdara meau (1) cpena pacteopa:
+tKuUcias

HEWUTpabHas

IIeT0YHas

ropbKas

IIpu ruaponnse xyopuia Kajius cpelia pacTBopa:
KHCIIas

+HeWTpanpHas

LIeJI0YHAas

ropbKas

I'mpponusy He moaBepraercs coib
AlCl3

+NaCl

Na,CO3

CuCl;

Cpenu npennoKeHHBIX COJIeH, THAPOIN3Y HE MO/IBepraeTcs:
CH3COONH;,

CuBr,

Al1,(S0y)3

+BaCl,

KoncranTa ruaponuza i cosieif, 00pa30BaHHBIX CUIBHON KUCIOTOM U c1a0bIM OCHOBaHHMEM, PaBHA

+K, = Ko
b
Kz _ KH20
Ka
Kz _ H,0
Ka M Kb

Kakoii noH oOpa3yercs Ha MepBOMl CTaJWK THUAPOIM3A TIABHOTO AKKyMYJSTOpAa SHEPTUU B IKUBBIX
opranusmax — AT® (ameno3uHTpUHOCHOPHOM KUCIIOTHI):

+aHnoH aneHo3unaudochara

aHWOH aieHo3uHMOHO(ochaTa
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KaTUOH ajieHo3uHTeTpadocdara

Kakne npoayKTsl peakiiui 00pa3yroTcs Ipy THAPOIIN3E CIOKHBIX 3(DUPOB:
+KapOOHOBasI KUCIIOTA U CIIUPT

aJIbJIeTU1 U KapOOHOBAs KMCIIOTa

npocToii 3pup u KeToH

CIIUPT U aJIbIETU]

Kakue npoayKTsl peakiiui 00pa3yroTcs Ipy THIAPOIIN3E Caxapo3bl:
+rM0K03a U PpyKTO3a

IJII0KO03a U MaJIbTO3a

Kpaxmai u ppyKTo3a

IJII0KO03a U JIAKT03a

Kakne npoayKTsl peakiiui 00pa3yroTcs Ipy BOJHOM THIPOIIN3E KUPOB:
TJIMLEPUH U COJIM KapOOHOBBIX KHUCIOT

BbICILIE KapOOHOBBIE KHUCIIOTHI

TJIMLEPUH U CII0KHBIE 3PUPBI

+TJIMLIEPUH U BBICIINE KAPOOHOBBIE KUCIOThI

2.3. OcHo6bl XUuMuueCcKoi KUHEemuKy

Yro u3ydyaer KHHETHKA?

BO3MOKHOCTh IMPOTEKAHUSI XUMHUECKUX TTPOILIECCOB

HHEPreTUYECKUe XapaKTePUCTUKN (U3NUECKUX U XUMHUYECKUX ITPOLIECCOB

+CKOPOCTH POTEKAHUS XUMUYECKUX MTPEBPAIICHUI 1 MEXaHU3MBI ATHUX MTPEBPAIIECHHH
Teru1oBbIe 3(pPEeKTh OMOXMMUYECKHUX MPOLIECCOB

YTo Ha3bIBalOT HICTUHHOM CKOPOCTBIO XUMUYECKON pEeaKIu?

KOJIMYECTBO BEIIECTBA, IPOPEArupOBABIIETO B €JUHUILY BpDEMEHH B €IUHUIIE 00beMa

+IIpOU3BO/IHAS OT KOHLEHTPAIMH PEarupyrolIero BeecTBa 0 BPEMEHH B IOCTOSTHHOM 00beMe
MIPOIOPLIMOHAJIbHA TPOU3BEICHUIO0 KOHIIEHTpPALMil pearupyromux BelIEeCTB, BO3BEJCHHBIX B CTEIEHHU,
paBHbBIE CTEXHOMETPUUECKUM KO3 PUIIMEHTAM B PEaKIIUU

M3MEHEHNE KOHIICHTPAIH BEIlleCTBa 3a €AMHUILY BPEMEHHU B €IMHUIIE 00beMa

UTo Ha3bIBalOT CpeAHEN CKOPOCTHI0 XMMHUECKOHN peakiun?

+KOJIMYECTBO BEIECTBA, IPOPEArupoBaBIIEro B €IUHHILY BPDEMEHHU B €AMHUIE 0ObeMa

MIPOM3BOJIHAS OT KOHIIEHTPAI[MU pPearnupyrollero BeuecTBa o BpeMEeH! B TOCTOSSHHOM 00beMe
IIPONOPLIMOHANIBHA TPOU3BEACHUIO0 KOHIIEHTPALM pearupyrolux BELIECTB, BO3BEIECHHBIX B CTEICHH,
paBHBIE CTEXHMOMETPUYECKUM KOd(hUIIMEHTaM B peakluu

M3MEHEHHE KOHIIEHTPAIMH BEI[eCTBA 3a €IMHUILY BPEMEHH B €AMHULIE 0ObeMa

Kakxoe YPaBHCHUC MOKHO HCIIOJIB30BATh JIS1 BBIYMCJICHUA CpC,Z[HCﬁ CKOpPOCTH TOMOT€HHOM pcaKknuuun 1o

M3MEHEHHUIO0 KOHIIEHTpAIUH (C) UM KOJIMYEeCTBA BellecTBa (N) MPOAYKTOB PEakIuu: a) v= + %; 6)v=- %;
An An

B) v=+ E’ F) =- m

+a, B

a,r

0, B

o, T

Kakoe ypaBHEHHE MOKHO MCIIOJIB30BATh JUIsl BBIUUCIEHUS CPEIHEN CKOPOCTH FE€TEPOr€HHON peakIMy 110
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_ An _ An — An —
M3MEHCHMIO KOJIMYECTBA BemiecTBa (N) HCXOMHBIX BEIIECTB: a) V = - o 0)v=+ va B)U=--T)v =+
An
+

SAt
a, 0o
r
+B

0

Kakoe ypaBHEHMH MO>XHO HCIIOJIb30BaTh JUI BBIYUCIICHUS CPEAHEN CKOPOCTH I'OMOI€HHOM PEaKLMH I10
AC AC
M3MCHCHHIO KOHLCHTPALMH WM KOJINYCCTBA BEIIECTBA MCXOAHBIX BEIIECTB: a) V = + =5 6) v =- 5 B) v =

An
+ — =
vat® F) v

_ An.
VAt'

a

+0, B

a, T

0, T

Kak n3MeHs0TCsl CKOPOCTH MPSIMOI M 00paTHOW peakuy BO BPEMEHH OT Havaja peaKkiun?
IPSIMOI — yBeIMUYMBAETCs, 0OpPATHON — yMEHbILIACTCS

+1psAMOil — yMeHbIIaeTcsl, 00paTHON — yBEIMYUBAETCS

MpsIMON U 0OOPaTHOI — yBeNTUYUBAETCS

MpsIMON U 0OpaTHOM — YMEHbILIAETCS

CKopocTh XMMHUYECKOH peakliy 3aBUCUT OT:

TEMIIEpaTypbl, BpEMEHU, KOHLEHTPALUU

IIPUPOJIbI PEAruPYIOLINX BEUIECTB, TEMIIEPATYPhl, KOHIICHTPALIUH
+BpPEMEHH, TEMIIEPATYPBI, KOHLEHTPALUH, IIPUPOIBI PEATUPYIOIIUX BEIECTB
BPEMEHH, TEMIIEpATypbl, KOHLIEHTPALU!

Kakue u3 cnenyronux GpakTopoB BIUSIOT Ha CKOPOCTh XUMHYECKON PEAKIUU: a) TPUPOJIa PEarupyOnIuX
BEIIECTB, 0) KOHIIEHTpAIMsI pearupyolnuX BEIIeCTB, B) KaTalu3aTop, T') paCTBOPUTEb, 1) TEMIIepaTypa:
a, B, I

a,0,B, I

+Bce pakTopsl

0, B, I

CkopocTh H3MepsieTCsl KOJMYECTBOM BEIIECTBA, BCTYMAIOUIETO B PEAKIUI0 WM 00pasylomerocs B
pe3ysibTaTe peakliuy 3a eJUHUILY BpeMEHH Ha €IMHUIIE TOBEPXHOCTH pa3zena (a3 1 peakimii:
TOMOTEHHBIX

+TeTepOreHHbIX

MIPOTEKAIOIINX B ra30Boil (aze

MPOTEKAIOIINX B TBEpIoH (paze

CkopocTh M3MeEpsIeTCSl KOJMYECTBOM BEIECTBA, BCTYMAIOMIETO B PEAKIMIO WM 00pasyromerocs B
pe3ynbTaTe peakiny 3a eAUHUILY BpEMEHH B UHUIE 00beMa I PeaKIuu:

+IrOMOT€HHOMN

rEeTEPOreHHOMN

Ha TPaHUIIe TBEPAOE TEJIO — KUIKOCTh

Ha FPaHULIE ra3 — )KUIKOCTh

Enununel u3mMepeHus CKOpPOCTH XHMHUUYECKOW PEaKIUU: a) Monb-n'lc'l, 0) JI'MOJIb_l, B) c-Mom{l, T)
MOJTB-TT ‘M L.
+a, T
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a
0,B,T
a, B

Chopmynupyiite OCHOBHON 3aKOH XUMUYECKOW KUHETHKH:

CKOPOCTb CJIOKHOM peaklMM, COCTOALLEH U3 psAlla MOCIEA0BATENIbHBIX CTaUl, ONPEACIIAETCS CKOPOCThIO
caMOi MEJJICHHOM CTajuu

+CKOpOCTh peaklUMM NPONOPLHOHAIbHA [POU3BEICHUIO0 KOHLIEHTPAUMK pEearupyrolux BeELIECTB,
BO3BEJICHHBIX B CTCIICHU, PABHBIE CTEXUOMETPUICCKIM Kod(h(puimeHTaM B ypaBHEHUH PEaKIun

CKOPOCTh PEaKLUU OMNpPEIEIseTCs W3MEHEHUEM YHMCia PEarupyroliuxX MOJEKYJd B €IWHHUILY BPEMEHU B
ennHuIe 00beMa

CKOPOCTb PEAKIIMHU YBEJIMYUBAETCS IPU YBEIUYEHUH TEMIIEPATYPbI

3aKOH JIEUCTBYIOIIMX MAacC YCTaHABIMBAET 3aBUCUMOCTh MEXAY CKOPOCThIO XUMUYECKON PEAKIIUU U:
TEeMIIepaTypou

+KOHIIEHTpallMel pearupyroIInx BElecTB

MAaCCOM pearupyrommx BEUECTB

KOJMYECTBOM pEarupyolnx BEIIecTB

Ot Kkakux (aKTOPOB 3aBUCUT BEIMUYMHA KOHCTAHTBI CKOPOCTH XUMHUECKON peakuu?
OT BPEMEHM PEaKIuy, TEMIIEPATYPHI, KaTaau3aropa

OT IIPUPOJBI PEAKLUU, TEMIIEPATYPBI, KOHLIEHTPALUU

+0T IpUPOBI pEaKIMK, TEMIIEPATYPhI, KaTaau3aropa

OT IIPUPOJBI PEAKIUU U TEMIIEPATYPBI

Korpga uncnenHoe 3HaueHne KOHCTAHThl CKOPOCTU U CKOPOCTH COBIIAIAt0T?
+ecli KOHIIEHTPALlMU PEarupyroniuxX BEMIECTB MOCTOSHHBI U PaBHBI €IUHUIIS
€CJIM KOHIIEHTPALIMK PEarupyroIIUX BEIIECTB MOCTOSIHHBI

€CJIM pearupyrollre BemecTBa U MPOAYKThl PEaKIIUU HaXOISTCS B OJTHOM (aze
HUKOTJ]a HE COBNAIAI0T

Kakue M3 mepeuncieHHbIX BO3JIEHCTBUN MPUBEAYT K M3MEHEHHUIO KOHCTAHTHI CKOPOCTH PEaKIUU: a)
M3MEHEHUE TeMIeparypsl, 0) M3MEHEHHEe OObeMa PEaKIMOHHOTO COCYy/la, B) BBEJACHHUE B CHUCTEMY
KaTaan3aTopa, r) i3MEHEHHe KOHIIEHTPAIUY PearupyroIiX BEIecTB.

+a, B

o,r

a,o,r

a,B, T

B kakux ciayyasix CKOpOCTh PEaKlMM ONPEEIseTCs U3MEHEHUEM KOHIEHTPAIIMU PEarupyronux BEEeCTB
B €IMHUILY BpeMEHU?

€CJIU JaBJICHUE B CUCTEME TTOCTOSTHHOE

eciau 00beM CHCTEMBI ITOCTOSTHEH

+ecnu TeMneparypa CUCTEMBbI IOCTOSTHHA

€CJIM HEPTUsl CUCTEMBI IIOCTOSTHHA

JInsl Kako! peakuuy IpHU U3MEHEHHH KOJIMYECTBA BEIECTBA A CKOPOCTh HE U3MEHUTCS: a) Ayt Br—; 0)
2Aa+Bam—; B) 2AmF2Bry—; 1) 3Am+ Bagy—

a

B

+0, T

a,r
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CYMMy ToKa3aTelieil cTereHen IIpHU KOHLOCHTPAUAX, BXOAAIINUX B KHHETHYCCKOC YPABHCHUC Ha3bIBAIOT?

+001MM KHHETHYECKUM MOPSIKOM PEaKIIHH
MOJIEKYJIIPHOCTBIO PEAKIINU

MOPSIZIKOM PEAKIUU 110 BEILIECTBY
CTEeXHOMETPUYECKUMH K03 puimenraMu

YTo Ha3BIBAIOT MOPSIIKOM PEaKIMH IO BELIECTBY?

+1oKa3aTenb CTENEHH MPU KOHIIEHTPALUH, BXOAIIEH B KHHETUIECKOE YpaBHEHHE

CYyMMY IIOKa3aTelel cTerneHei Npy KOHICHTPALMSX, BXOAAIINX B KHHETHYECKOE YPaBHEHHE
CYMMY CTEXHOMETPUYECKHX KOI((UIIMEHTOB PeaKIiu

CTEXMOMETPUYECKUI KO3 (HUIIMEHT BeIiecTBa

UYro Ha3bIBAIOT OOLIMM KMHETHYECKUM MOPSJIKOM PeaKIuu?

[I0Ka3aTeNb CTENCHU PU KOHLIEHTPALUY, BXOJAIIEH B KHHETUYECKOE YPAaBHEHHE

+CyMMy IIOKa3aTeliel CTENEHEN NIPpU KOHLEHTPpALUAX, BXOIAIUX B KHHETUYECKOE YpaBHCHUE
CYMMY CTEXHOMETPUYECKHX KOI()(DUIIMEHTOB PEaKIN

IIPOU3BEICHUE [TI0KA3ATEJIEH CTEIIEHEW NIPU KOHLIEHTPALUAX, BXOIALIUX B KHHETUYECKOE YPAaBHECHUE

buoxummnueckue pCaKkniun, MPOTCKAOMUME B OpPTraHHU3ME YCJIIOBCKA, IMPCUMYIICCTBECHHO OTHOCATCA K

peaKuusIM:
1 mopsnka
0 mopsigka
+1 nopsnka, nepexoasmue B 0 mopsIok
2 nopsiaka

Bpemsi HeoOxoaumoe Al pacriaja MOJOBHUHBI KOJMYECTB PaJMOAKTUBHOTO BellecTBa (peakuus 1-ro

MOPAIKA):

MIPSIMO TIPOTTOPIIMOHAIEHO KOHCTAHTE CKOPOCTH TIpoIlecca pacmaa
+00paTHO MPOIMOPLIHUOHATIEHO KOHCTAHTE CKOPOCTH TpoIecca pacmaa
3aBHCHUT OT HCXO/HOI'0 KOJIMYECTBA BEIIECTBA

PaBHO MOJIOBUHE KOHCTAHTHI CKOPOCTH TpoIecca pacnaaa

UTo Ha3bIBaeTCsI MOJIEKYJISIPHOCTHIO pPEaKuu?

YHUCJIO MOJIEKYJI, BCTYNAIONIUX B JaHHYIO XUMHUYECKYIO PEAKITHIO

CyMMa CTEXHOMETPUUYECKUX KO (PUIIMEHTOB peakinuu

+4UCII0 MOJIEKYJI, pEarupyIONIUX B OJTHOM 3JIEMEHTAPHOM XUMHUYECKOM aKTe
MIPOU3BEICHNE CTEXUOMETPUIECKUX KOI((DUIIMEHTOB peaKkiiuu

MoryT 11 OPSJIOK peaKkii U MOJIEKYJIIPHOCTb OBITh IPOOHBIMHU BETMUNHAMU?
U TIOPSIIOK, ¥ MOJIEKYJIIPHOCH MOTYT

MOPAJIOK — MOKET, MOJIEKYJISIPHOCTD — HET

+MOJIEKYJISIPHOCTb — MOKET, OPSAJIOK — HET

U TIOPSZI0K, U MOJIEKYJIIPHOCTh HE MOTYT

Yucao MoIeKyIl, pearupyronmx B 0OJHOM 3JIEMEHTaPHOM XMMHYECKOM aKTe Ha3bIBACTCS:
+MOJIEKYIISIPHOCTBIO peaKIIUNU

MOPSAKOM PEAKLIUH 110 BEIECTBY

OOIIMM KHHETHYECKHM MOPSIIKOM PeaKIIuu

CTEXHOMETPUYECKUM K03(h(PpULIMEHTOM BelecTBa

JUg Kakux peakuuil NOpsiIoK U MOJIEKYJIIPHOCTD BCEI/la COBIaatoT?
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JUTS CIIOKHBIX
+17151 TPOCTHIX MPOTEKAIOIINX B OAHY CTAIHIO
HUMKOTIJIa HE COBIAAalo0T

JUISt MHOTOCTaIUAHBIX PEaKIui

Kak noapaszaensior XuMU4YecKue peakiiiy 1o MeXaHu3My MpOTeKaHus?
+TIPOCTBIC U CIIOKHBIC

TOMOT€HHBIE U T€TePOTreHHBIE

HK30TEPMHUYUECKUE U FHIOTEPMUUYECKHE

oOpaTuMble 1 HEOOpaTUMBIE

Uto Ha3BIBAIOT MPOCTOM XUMUUYECKON peakiuein?

+IPOAYKT 00pa3zyercs B pe3ysbTaTe HEMOCPEICTBEHHOTO B3aMMOACHCTBUS YaCTUI PEareHTOB

KOHEYHBIH MPOJYKT TMOJy4yaeTcss B Pe3yJbTaTe OCYIIECTBICHHUS IBYX M 0ojiee MPOCTHIX peakluidl ¢
00pa30oBaHUEM MMPOMEKYTOYHBIX MTPOTYKTOB

WCXOJHBIE BEIIECTBA U MPOAYKTHI HAXOAATCS B OJHOM (aze

IIPOJIYKT 00pa3zyeTcs B pe3ynbTaTe B3aUMOACHCTBYS HE OoJiee IBYX YacTHIL

UTo Ha3BIBAIOT CIOKHON XMMHYECKOW peakiuei?

MIPOJYKT 00pa3zyeTcs B pe3ybTaTe HEMOCPEACTBEHHOTO B3aUMOACHCTBUSI YACTUII PEareéHTOB

+KOHEUYHBIH NPOAYKT IOJY4YaeTCsl B PE3yJIbTaTe OCYLIECTBIEHMsI IBYX M 0oJjiee MPOCTHIX peakuuil ¢
00pa3oBaHHEM MMPOMEKYTOUYHBIX MTPOTYKTOB

HCXOJIHBIE BEUIECTBA U MPOJIYKTHI HAXOATCS B OAHOU (paze

MPOJYKT 00pasyeTcs B pe3ysibTaTre B3auMOACHCTBHs 0oJiee IByX YacTHII

Yro Ha3pIBaeTCA TMMUTHPYIOIIEH CTaUEN CI0KHON XUMHUYECKON peakunn?
camast ObIcTpas cTajaus

CTaausl, UMEIOIIAsl HU3KYIO SHEPTHUI0 aKTUBALUU

+camMas MeqIeHHas peaKIus

camas CJIOKHas peakius

Kakue cragumn Ha3bpIBaOTCS CONPSKEHHBIMU?

peaknuu, B KOTOPBIX NMPOAYKT MEPBOU 3JIEMEHTAPHOM CTaJIMU BCTYIIAET B PEAKLIUIO BTOPOU CTaJMH U T.J.
M0Ka He 00pa3yeTcss KOHEUHBIN MPOTYKT

peakuuy, B KOTOPBIX OJHO M TO € BEIIECTBO OJHOBPEMEHHO B3aMMOJAECUCTBYET C OJHHUM WU
HECKOJIbKUMU PEAreHTaMH, y4acTBYys B OJJHOBPEMEHHO MPOTEKAOIINX PEAKLIUAX

+peakiuu, U3 KOTOPBIX OJHA BBI3BIBACT MPOTEKAHME B CUCTEME JIPYroMl peaklMH, HE OCYIIECTBUMOW B
OTCYTCTBUH IIEPBOM

peaxkuuu, B KOTOPbIX MPOIYKTHl PEAKIMH pasaraiorcs ¢ 00pa30BaHUEM HCXO/IHBIX BELIECTB

Kakue peaknnm Ha3bpIBatOTCS MOCIEA0BATEIbHBIMHU?

+peakiiuu, B KOTOPBIX NPOJAYKT MEPBOM 3JIEMEHTApHOM CTaAuU BCTYIAET B PEAKIMIO BTOPOM CTaauu U
T.J1. IOKa He 00pa3yeTcsi KOHEUHBIN MPOTYKT

peaKkunu, B KOTOPBIX OJHO M TO K€ BEIIECTBO OJHOBPEMEHHO B3aMMOJECUCTBYET C OJHUM WM
HECKOJIbKMMH PEareHTaMH, y4aCTBYsI B OJHOBPEMEHHO MPOTEKAIOIINX PEAKIUSIX

peakly, U3 KOTOPHIX OJHA BBI3bIBAET MPOTEKAaHUWE B CHUCTEME IPYrol peakiuu, HE OCYIIECTBUMOHN B
OTCYTCTBHHM NEPBOI

peaKiuu, B KOTOPBIX MPOIYKTHI PEAKINH paziaralorcs ¢ 00pa30BaHUEM HCXOIHBIX BEIIECTB

Kakue peakuiny Ha3pIBalOTCS NapalieIbHbIMU?
pEaKIMy, B KOTOPBIX MPOIYKT NMEPBON IEMEHTAPHON CTaJMU BCTYNAET B PEAKLUIO BTOPOH CTaAUU U T.J.
MoKa He 00pa3yercsi KOHEYHBIH MPOIYKT
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+peakiuu, B KOTOPBIX OJIHO M TO K€ BEHIECTBO OJIHOBPEMEHHO B3aMMOJCIHCTBYET C OJIHHUM WU
HECKOJIbKUMH peareHTaMu, y4acTBys B OJIHOBPEMEHHO MPOTEKAIOLINX PEAKIUIX

peakiuu, U3 KOTOPHIX OJHA BBI3BIBAET MPOTEKAaHHWE B CHUCTEME IPYroil peakiuu, HE OCYIIECTBUMOHN B
OTCYTCTBHM TIEPBOM

peaKuu, B KOTOPBIX MPOIYKTHl PEAKINH pa3iaraloTcs ¢ 00pa30BaHUEM HCXOIHBIX BEIICCTB

CxopocThb napajuIebHbIX PEAKIUHI OIPEeIIIeTCs:
CKOPOCTBIO CaMON MEIJICHHOM CTaAuu
Pa3HOCTbIO CKOPOCTEN BCEX CTauil

+CYMMOM CKOpPOCTEH BCEX CTaAMi

CKOPOCTBIO caMoil OBICTPOil cTaanu

Peaknun, B KOTOPBIX IPOAYKT IIEPBOM 3JIEMEHTAPHOM CTaJAUM BCTYIIAET B PEAKLIMIO BTOPOU CTauU U T.J.
II0Ka He 00pa3zyeT KOHEUHbIN MPOTYKT Ha3bIBAETCS:

NapajuieIbHbBIMU

+110CII€10BATEIbHBIMU

CONPS)KEHHBIMU

KOHKYPHUPYIOIIUMHU

Peakuuu, B KOTOpPBIX OJHO M TO € BCIIECTBO OJHOBPEMEHHO B3aMMOJEHCTBYET C OJHHMM HIIU
HECKOJIbKUMU PEAreHTaMH, y4acTBYs B OJJHOBPEMEHHO IIPOTEKAKOIINX PEAKIUAX HA3bIBAIOT:
+IapajuieIbHbBIMU

IIOCJIEI0BATEIbHBIMU

COINPSKEHHBIMU

KOHKYpPUPYIOIIMMHU

DKCIIEpUMEHTAIbHO YCTAaHOBJIEHO, 4TOo KuHeTnueckoe ypaBHeHue peakiuu: 2NOgy + Ozry — 2NOy
umeet Big v = k-cA(NO)-¢(O»)

peaxIus ABISETCS TPUMOJICKYIISIPHOM

peaxius mpoTeKaeT B OJJHY CTaIUIO

+peakius UMEeeT TPETHI TTOPSTOK

peaxius uAeT NepBblid MOPSAIOK KaK MO KHCIOPOAY, TaK U 0 MOHOOKCHTY a30Ta

C poctoM Temmeparypsl YBEIMUUBACTCSI CKOPOCTh PEaKIIHi:
IK30TEPMUUECKUX

+9K30- M SHJIOTEPMHUYECKHX

IHIOTEPMHUUCSCKHX

00paTUMBIX

K xakomy THIy peakiiuy OTHOCATCS PEaKIUU TUAPOIIN3a OEIKOB?
+I10CJIEIOBATEILHBIC

napajieiIbHbIE

CONIPSDKEHHBIE

MIPOCTEIE

[Iporiecc okHCIEHHS TIIOKO3bI B OPraHM3ME — 3TO: a) COBOKYITHOCTBH TOCIJIEAOBATENbHBIX peakiuii, 0)
COBOKYITHOCTb  IIOCJIEIOBATEIbHO-TIAPAJJICNIbHBIX ~ peaklud, B) OSK3IPrOHUYECKUH Ipolecc, T)
SHIPPrOHUYECKUH IIPOLIECC.

a,0,B, T

+0, B
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Kaxk dopmynupyercs npaswio Bant-I'odda?

+1puU MOBBIIIEHUU TeMIiepaTypbl Ha 10 TpagycoB CKOPOCTh XMMHYECKON peaKklliy yBeIHM4uBaeTcs B 2-4
paza

JUTSE OOJTBIITMHCTBA XUMUYECKHUX PEAKIHA CKOPOCTh PEAKIIMH YBEIIMYUBACTCS C POCTOM TEMITEPATYPhI
CKOPOCTh PEaKIUH TPOIMOPIUOHAIBHA TPOU3BEICHUIO KOHIEHTPAIIMKA PEarupyroliX BEIIECTB,
BO3BEJICHHBIX B CTCIICHU, PABHBIC X CTEXUOMETPUICCKUM KOIPPUITUCHTAM PEAKITUU

IIpU TIOHIDKEHUH TeMIiepatypsl Ha 10 TpajycoB CKOPOCTh XMMHYECKOW pEeakIMH yBeIWYuBaeTcs B 2-4
paza

[Tpu noBbIIEHUH TeMIEpaTypbl Ha Kakabpie 10 rpagycoB CKOPOCTh OOJIBIIMHCTBA PEAKIHi:
+yBennunBaeTcs B 2-4 paza

HE U3MEHSETCS

yMeHblIaeTcs B 2-4 pa3a

yBeJIMUYUBaeTcs B 7-8 pa3

YKaKUTe BO3MOXKHBIC 3HAUCHUS TEMIIEPATYPHOTO KO3(DPUIMEHTa CKOPOCTH pEaKInid, MPOTECKAOIINX B
JKUBBIX OpPraHU3Max:

2-4

+7-9

0oJibire 9

MEHBIIIE 2

YBenuueHne CKOPOCTH PEAKIUU C MOBBIIICHUEM TeMIIepaTyphl BBI3bIBACTCS TIIABHBIM 00Pa30M:
+yBeIMYEHUEM CPENHEN KUHETUYECKON YHEPTUU MOJIEKYJ

BO3PacCTaHUEM YMCIIA AKTUBHBIX MOJIEKYJI

pPOCTOM YHCJa CTOJIKHOBEHUH

YMEHBIIIEHUEM DHEPTUH AKTUBALUU PEAKLIUN

KaxoBbI IpUUYMHBI BIUSHUSA TEMIIEPATYPbl HA CKOPOCTh peakLun?

M3MEHEHHUE KOHIIEHTpAllMM PEarupyroliuX BEIIECTB BCJIEACTBUE TEIUIOBOIO PACIIMPEHUS WM CXKATUS
KHUIKOCTU

+TemMneparypHasi 3aBUCUMOCTb KOHCTaHThI CKOPOCTH

M3MEHEHNE DHEPIMH aKTUBALIMM [TPU U3MEHEHUH TEMIIEPATYpPBI

BO3pACTaHMSI YUCIIa AKTUBHBIX MOJIEKYII

Ykaxure Ht}i)aBI/IIIO Bant-T'odda o TeMneparypHoit 3aBUCHMOCTH CKOPOCTH PEAKIINU:
- AU10
+v,=v:g

K = A.gERT
v = k-C3CP
p =+

At

VYkaxure ypaBHeHHE AppeHHyca O TEMIIEPATYPHOM 3aBUCUMOCTH CKOPOCTH PEaKIUU:
Kt+10 _

K1
+K = A-eE¥RT
v = k-C*CP
_ At/10
Vo= Vg g

Ecnu xoHCTaHTa CKOPOCTH OIHOM peakmuu (K) OOJbIlle KOHCTAHTHI CKOPOCTH BTOPOM peakinu (K*), TO
TAKOC COOTHOIICHUC MC)KI[y 3HepFI/I$IMI/I AKTUBAIIUU 3TUX peaKunﬁ:
E.>E,
+E,<E,
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HEJIb3s ONIPECACIUTh
*
E.>>E,

Ecnu npsimast peakiiisi 5K30TepMHUYHA, a OOpaTHas SHAOTEPMHUYHA, TO KakKas M3 HUX XapaKTepH3yeTcs
0oJiee BBICOKMM 3HAYCHHEM 3HEPTrUU aKTHBALUU?

npsiMast

+o0patHast

Kak MOXHO yBEIMYHUTH CKOPOCTH peakuuu cuHTe3a ammuaxa Nyg+3H;r>2NH;3, AH<«0?a) noBsicuth
TEMIIEPaTypy, 0) YMEHBLIUTh KOHLEHTPALUIO a30Ta, B) YBEIUYUTHb IABICHUE, I) YMEHBIUIUTH 00BEM
PEaKUUOHHOW CMECH:

a, B

+a, B, T

a, 0

B, T

YeM OOBSICHUTH TOBBINICHHE CKOPOCTH  PEAaKIWW TpW BBEACHWU B CHCTEMY KaTtaimzaropa? a)
YMEHBIIIEHUEM SHEPruM aKTUBALUHU, O) YBEJIMYEHUEM CpeHEeH KUHETHYECKOH 3HEpPruu MOJIEKYJ, B)
BO3PACTaHHEM YHCIIa CTOJIKHOBEHHH, T') POCTOM YHUCIIa AKTHBHBIX MOJIEKYII.

+a, T

a,B, T

a,0,B,T

B, T

JlelicTBUE KaTaM3aTOpa Ha CKOPOCTh XUMHUUECKOU PEAKIIMK OOBSICHSACTCS:
BO3HUKHOBEHHEM AKTUBUPOBAHHBIX KOMILIEKCOB

YBEITUYCHUEM YHCIIa CTOJIKHOBEHUHN

+BO3HUKHOBEHUEM aKTUBHUPOBAHHBIX KOMIUJIEKCOB U U3BMEHEHUEM SHEPTUU aKTUBAIUU
HU3MCHCHUEM SHEPTHUU aKTUBAILUU

Uem 00yCIIOBIIEHO YCKOPSAIOIIEE IEWCTBHE KaTaTu3aTOPOB?

+CyIIeCTBEHHBIM YMEHBIICHHEM J>HEPIHH aKTUBAIIMHU COOTBETCTBYIOIIETO MPEBPAILICHUS
CYIICCTBCHHBIM YBCIIMYCHHUEM OHCPTHUH aKTUBAIMKW COOTBCTCTBYIOMIETO MPEBPALLICHHUA
o0pa3oBaHHEM aKTUBUPOBAHHOTO KOMILJIEKCA

CYIICCTBCHHBIM YBCIIMYCHUEM YUCIIA CTOJIKHOBEHUU

HeiictBue (epMeHTOB: a) U3MEHsET TemIoBoi 3¢ deKT peakuuu, 0) CHUKAET PHEPTUI0 AKTHBALUH, B)
YBEIMYMBAET CKOPOCTH MPSIMOil U 00paTHON peakuuil, I') ABJIseTCs N30UpaTEIbHbBIM.

a,0,B, T

+0, B, T

o,r

a,0,r

JlelicTBUE KaTalM3aTOPOB: a) a) U3MEHSET TEIJIOBOM AP PeKT peakunu, 6) CHUKAET SHEPTHIO AKTUBAIINH,
B) YBEJIMUHMBAET CKOPOCTHU MPSIMOM M 0OpaTHON peakuil, r) sBiseTcs n30upaTeabHbIM.

a,0,B, T

+0, B, T

o,r

0, B

[Ipu neticTBum (DEpMEHTOB: a) CHUKACTCS SHEPIHsl aKTUBAIUM, 0) YBETHUYUBACTCA CKOPOCTh MPSIMOUN U
OOpaTHOI peakini, B) M3MEHSETCS TEIUIOBOH 3()(EKT peakiyH, T) YBEIUYUBACTCS CKOPOCTH TOJBKO
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IIPSIMOM PEAKLUU.
a,0,B

+a, 0

0,B

a,T

YeM 00BsICHSICTCS MOBBIIIEHUE CKOPOCTH OMOXUMHUYECKOM peakluy Py BBEJICHUU B CUCTEMY (hepMeHTa:
a) YMEHbIIEHUEM >HEPIruu aKTUBALUM, 0) yBEIMYEHUEM CPEIHEH KUHETUUYECKOW 3HEPruu MOJEKYI, B)
POCTOM UHCIIa aKTUBHBIX MOJIEKYJI, ') YMEHBIIIEHUEM YHCIIa CTOJIKHOBEHMH MOJIEKYIL.

+a, B

a,0,B, T

0,B

a,B, T

3aBHCUMOCTb CKOPOCTH ITPOCTOM peaKLUu OT KOHLICHTPALMU BBIPa)KAET:

ypaBuenue Baut-I'odda

ypaBHeHUe AppeHuyca

+3aKoH aeiicTByromux mMace I'ynpnoepra u Baare

ypaBHeHue bosbliMaHa.

Temnepatypusiii ko3pdunueHT peakuuu paBeH 2. [Ipu yBenmuuenum temmneparypsl ¢ 22°C mo 62°C
CKOpPOCTb peakLuu

+yBenuuurtcs B 16 pa3

yBeJIMUYUTCS B 8 pa3

yBeanuures B 12 pa3

yMeHbIINUTCA B 16 pa3

TemnepatypHbiii koddduunent peakuuu paseH 3. Ilpu ymenpmenun temmnepaTypsl ¢ 60°C no 20°C
CKOpOCTh peaKLuu

yBenuuutcs B 81 pas

yBesnuuTcs B 64 paza

+ymenbiiuTcs B 81 pas

yMeHbIIUTCS B 64 paza

PaBHOBecHBIE KOHIIEHTpAIIMK B PeaKIIMK B3aUMOICHCTBUS BOAOPO/Ia U Ho/la COOTBETCTBEHHO paBHEI (0,02
Moie/n1 u 0,03 monb/n, a paBHoBecHass konueHtpauus [HI] = 0,04 monp/n. KoHncranta paBHOBecus
YHCIIEHHO paBHa!

3,12

4,21

2,30

+2,67

Kunernueckoe ypaBHEHHE peaklMK MOKA3bIBAET 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT:
TeMIepaTypbl

JIaBICHUS

+KOHIEHTPALIMU PEATUPYIONIUX BEIIECTB

MPHUPOABI ¥ (PAa30BOTO COCTOSTHUSI PEareHTOB

[IpyunHON yBENIWYEHHS CKOPOCTHM pEAaKUMHM IpU TOBBIIIEHWMHM KOHIEHTPALMM BELIECTB SBIIAETCS
YBEIIMYEHUE:!

+4Cila CTOJIKHOBEHUH MOJIEKYJT

SHEPTUU MOJIEKYJI

SHEPrUM aKTUBALMH IIpoliecca
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Macchl WA 00beEMa BELIECTBA

E, (3Heprust akTuBaIlMM) 3aBUCUT OT:
TeMIIepaTypbl

+IIyTH IPOTCKAHUS pCaKIINH
MIPUPOJIbl pEAruPYIOLINX BELIECTB

[Topsaok peakuuu no peareHTy — 3TO

+10Ka3aTenb CTENEHU MPU KOHLIEHTPALMU JaHHOTO pPEareHTa B KUHETUYECKOM YpPaBHEHUH, PaBHBIN
CTEXHOMETPUYECKOMY KO3(PPHUIIMEHTY TaHHOM CI0KHOU peaKuu

[OKa3aresib CTEIEHU, B KOTOPYIO HAJ0 BO3BECTH JAHHOI'O PEAreHTa B KMHETHYECKOM YPAaBHEHUHU IS
CIIO)KHOW peakluu, YTOObl BBIYMCIEHHAS 0 3TOMY YpPaBHEHHMIO CKOPOCTh Oblla paBHOW CKOPOCTH,
HAJICHHOMN KCIIEPUMEHTAIILHO

BEJIMYMHA, TIO3BOJISIIOLIAS. BBIYUCIUTD MOJIEKYJISIPHOCTh PEAKLIMU

HpI/I‘II/IHa YBCIMYCHUA CKOPOCTH PCAKIIMU KATAJIN3aTOPOM:
YBCIIMYCHUC YHCIIa CTOJIKHOBEHHIA qaCTHlIl,

YBCJIMYCHUEC SHCPIUU daKTUBALIUU MOJICKYJI;

YMCHBIICHUEC BPCMCHU IMPOTCKAHUA PCAKIIUM;

+U3MEHECHUE IMyTU pCaKIIUN U CHUKCHUEC SHCPIETHYCCKOI'O 6apbepa.

Oco0eHHOCTAMU (PEPMEHTATUBHBIX PEAKIIHIA SBIISIFOTCS:
+crenupuIHOCTh

MHOTOCTaINHHOCTh

CaMOyCKOpEHHUE

UKIUYHOCTh U3MEHEHHS KOHIIEHTPAIUN
MHUKPOTETEPOTCHHOCTh

OT uero He 3aBUCUT KOHCTaHTa Muxasnca B ypaBHEHUU CKOPOCTU (DEpMEHTATUBHOMN pPEaKIIUU:
Tuna cyoctpara

pH peakunoHHO# cpebl

TeMIepaTypbl U KOHIIEHTpaluu pepMeHTa

+KOHIICHTpAIUK CyOcTpaTa

OCHOBHBIM pE3yJIBTATOM OKHCIIEHUS TJIFOKO3BI B OPTaHU3ME SIBIISIETCS CONMPSDKEHHBIN C 3TUM MPOIECCOM
cuHTe3 afeHo3uHTpudocdara (ATD) uz:

ageHosunaudocara (AD)

+anenosunaudocdara (ALD) u dhocdara (D)

ageHo3uaMoHodochaTa (AMD) u pocdara (D)

anieHo3nHMoHOopochara (AMD)

Ecnu pearupytomiye BelecTBa U KaTajlu3aTop HaxosATcs B Pa3HbIX (a3zax, KaTalu3 Ha3bIBAeTCs:
TOMOT€HHBIM

+reTepOoreHHbIM

CONPSIKEHHBIN

KOHKYPUPYIOIIUI

Ecnu pearupytomiye BemecTBa U KaTajlu3aTop HaxosATcs B pa3HbIX (pa3ax, KaTalin3 Ha3bIBAETCS:
TOMOT€HHBIM

+reTeporeHHbIM

CONPSIKEHHBIN

KOHKYPUPYIOIIUI
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Ecnu pearupyroiue BemecTBa U KaTalu3aTop HaxoIATCs B OJTHOM (pa3e, KaTaau3 Ha3bIBaeTCs:
+TrOMOI€HHBIM

reTepOreHHbIM

CONPSIKEHHBIN

KOHKYPHUPYIOUIUIA

buonoruueckue Karanau3aTopbl, YCKOPSIOMIME OOJBIIMHCTBO pEaKIM, MPOTEKAIOUINX B JKHUBBIX
OopraHu3Max

OakTepuun

+hepmenTs

oenku

AMHHOKHUCIIOTHI

CBOIICTBO (pepMEHTOB H3MEHATh CKOPOCTh PEAKIM OJHOTO THIA W HE BIHMATH HA MHOTHE ApYyTHe
peakIuy, IPOTEKAIOIIUE B KIETKaX, Ha3bIBACTCS:

qyBCTBUTEIHHOCTHIO

IKCTIPECCHOCTHIO

+cnenupuIHOCTHIO

2.4. Tunsl xumuueckux pasHosecuil:
Ilpomonumuueckoe pasnosecue

OCHOBOITOJIO)KHUKH IIPOTOJIMTUYECKON TEOPUU:
JleOaii 1 XroKKeIb

JIprouc u [Iupcon

Appennyc

+bpencren u Jloypu

OCHOBOJIOXKHUKH TEOPUHU CHIIBHBIX 3JIEKTPOIUTOB:
JIprouc

AppeHnnyc

bpecren u Jloypu

+]le0ait u X10KKeIb

AMOOTUTHI — 3TO: a) TOHOPBI IPOTOHOB; 0) aKIENITOPBI IPOTOHOB; B) JIOHOPHI THAPOKCH]] HOHOB;
+a, 0

a, I

0, 1

0, B

CornacHo IpOTOJUTUYECKON TEOPUH, OCHOBAHUE — 3TO:
JIOHOP THIPOKCH]I HOHOB

+aKILenTop NpOoTOHOB

JIOHOP MTPOTOHOB

aKLENTOp THUIPOKCH] HOHOB

CornacHo NpoTOAUTHYECKON TEOPUH, KUCIOTA — ITO:
JIOHOp THAPOKCHU MOHOB

aKIEenTop MPOTOHOB

+JIOHOP IPOTOHOB

aKIEenTop TUAPOKCU NOHOB
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OcHoBanue 1o JIproucy — 310:
+0HOP DJICKTPOHHLIX ITap
aKLIENTOP JIEKTPOHHBIX Map
JIOHOP ITPOTOHOB

aKLIeNTOp IPOTOHOB

Kucnota no JIstoucy — 37o:
JIOHOP ITPOTOHOB

JIOHOP 3JIEKTPOHHBIX Map
+aKnenTop 3JISKTPOHHBIX Map
aKLIeNTOp IPOTOHOB

«Kectkue»  ocHOBaHMS  —  3TO  JOHOPHBIC  YacTHIBL,  oOJajaromue: a)  BBICOKOWH
AIEKTPOOTPHUIIATEILHOCTBIO; ©) HHU3KOM AJIEKTPOOTPUIATEIBHOCTHIO; B) MAaJbIM  OJIOKUTEIHHBIM
3apsAaoM; T) OONBIIMM TOJOXKUTEIBHBIM 3apsioM; /) BBICOKOH MOJSPU3YEeMOCTBIO; ) HU3ZKOU
MOJISIPU3YEMOCTBIO.

a, B, I

0, B, II

0,1, 1

+a, I, K

«KecTkre» KUCIOTHI — 3TO KHCIOTHI JIbIonca, B KOTOPBIX aKIENITOPHBIC aTOMBI 00JIaal0OT: a) BEICOKOU
3JIEKTPOOTPHUIIATEILHOCTBIO; ©0) HHU3KOH 3JCKTPOOTPUIATEIBHOCTBIO; B) MAaJIBIM  IOJIOXKHUTEIbHBIM
3apsAaoM; T) OOJIBIIMM TIOJOXKUTEIBHBIM 3apsioM; JI) BBICOKOH TOJMSPH3YeMOCThIO; K) HHU3KOU
MOJISIPU3YEMOCTBIO.

a, B, I

0, B, K

0,1, I

+a, T, X

«MSTKHE» KUCIIOTBI — 3TO KHCIOTHI JIbtouca, B KOTOPBIX aKIEITOPHBIE aTOMBI 00J1aJIal0OT: @) BBICOKOM
AJIEKTPOOTPHUIIATEILHOCTEIO; 0) HHU3KOH DIIEKTPOOTPHUIIATEIbHOCTBIO; B) MaJbIM  MOJOKUTEIBHBIM
3apsioM; T) OOJBIIUM TOJIOKUTEIBHBIM 3aps/IOM; 1) BBICOKOW TMOJSPU3YEMOCTBIO; JK) HHU3KOM
MOJIIPU3YEMOCTBIO.

a, B, I

+0, B, I

0, T, I

a, T, XK

«MsTKHe» OCHOBAHHS — 3TO JIOHOPHBIC YaCTHIIBI 00T IAONTHUE: a) BBICOKOH 3JIEKTPOOTPHUIIATEIIBHOCTHIO;
0) HHU3KOH DJIEKTPOOTPHIIATEIILHOCTBIO; B) MaJbIM MOJIOKUTEIBHBIM  3apsijioM; T) OOJBIIUM
MOJIOKUTETBHBIM 3apPsI0M; J1) BBICOKOH TMOJISIPU3YEMOCTBIO; %K) HU3KOH MMOJIAPH3YEMOCTHIO.

a, B, II
+0, B, II
0, T, I
a, T, XK

JIOHOPHBIMH aTOMaMH B <OKECTKHX» OCHOBAHHUSIX MOTYT OBITh: a) KUCIOpo; 0) GTop; B) a30T; T) yriepox;
1) cepa; x) HoJ.

+a, 0, B

T, O, X
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a, 0, K
a,B, T

JIOHOPHBIMH aTOMaMH B «MSTKHX» OCHOBAHHSIX MOTYT OBITh: a) KUCJIOPOI; 0) ¢GTOp; B) a30T; T') YIIIEpOI;
1) cepa; k) HoJI.

a,0,B

+r, I, K

a,0, 1

a,B, T

B cootBercTBuu ¢ mpuHnunom [Tupcona Gosee mpouHbie COSTUHEHUS 00Pa3yIOTCs MPU B3aUMOJICHCTBHH:
a) <«OKECTKHX» KHUCJIOT ¢ «MATKUMU» OCHOBAHUSIMH; 0) «MSITKHX» KHCJIOT C «MSITKHMH» OCHOBAHHSIMH; B)
(OKECTKHUX» OCHOBAHHUH C «MIATKUMU» KUCIOTAMH, T') <OCKECTKHX» OCHOBAHHUH C <OKECTKHUMM KUCIIOTAMH.
a, 0

B, T

0, T

+0, T

Vkaxure ocHoBanue JIptonca: a) Na'; 6) H™; B) NO3’; 1) CN'; ) BF3; e) (CHa3)sN.
a,0,e

+B, T, €

B, I, €

0,B,T

VYxkaxure ocHoBanue JIstouca: a) AlCl3; 6) HSO4'; B) F'; r) NH3; 1) CO»; ¢) CsHsNH
a,0,B, T
a,B, T, I
+B,T,€
a,0,B,T

22. Tonbko kucnoToi o bpercrenny u JIoypu MOTYT OBITh:
NH3

+NH,"

E

HSO,

VYkaxurte kuciotsl JIprouca: a) PO,; 0) CN’; B) cr¥; r) H'; 1) K*; e) Br’; ) CO.
0, e, XK

a, T, T

B, JI, K

+B, T, 1

Ykaxute kuciotsl JIstonca: a) AlCls; 6) H'; B) NH3; r) OH'; 1) Na*; e) Hg®"; %) F'; 3) BFs.
a, 0, B, €, X

0,B,1,¢€,3

0,1,T,€,3

+a, 0, 1, €, 3

Tonbko ocHoBaHusiMU TI0 bpencreny u Jloypu moryt 661Th: @) CH3COO'; 6) H20; B) CsHsNH2; 1) H,S;
1) S* ¢) Be(OH),.

+a, B, I

0,B, ¢
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a, T, 1
0,B,T

Tonbko ocHoBanmsMU 110 bpencreny u Jloypu MoryT ObITh: a) CO5%; 6) HCOg3'; B) CN’; 1) (CH3)2NH; 1)
OH-.

a,0,B,T

+a,B, T, 1

a,0,r, 1

0,8, T, 1

K amdonuram otHocsres: a) Be(OH),; 6) Ca(OH),; B) Zn(OH),: r) Fe(OH),; 1) AI(OH)s.
0,1, 1

a,0,T

+a, B, I

B, T, I

K amdonuram otHOCSTCS: a) C032'; 0) HSO,; B) OH'; 1) HoPO4'; ) HP02'4; e) HsPOy; x) PO43'.
a, B, XK

+0, T, I

0, T, K

a, B, XK

K amdoauram otnocstes: a) HCI; 6) H,O; B) HCO'3; 1) H,CO3; 1) NH,CH,COOH; e) NH;"CH,COO";
) NaOH.

+0, B, I, €

a, T, I, X

0, 1, e, K

a,0,1,¢e

pH pactBOpa — 370!

HaTypaJIbHBIHN JIOTapu(pM aKTUBHOM KOHILIEHTPALlMU HOHOB BOAOPOJA

JeCATUYHBIN JorapruM aKTUBHOM KOHIIEHTPALMU HOHOB BOJIOPO/Ia

OTpHULATENbHBIM HaTypalbHbIHN JIOTapu(pM aKTUBHOM KOHLIEHTPALIMKA HOHOB BOJIOPOA
+0TpHUILIATENbHBIA AECATUYHBIN JOrapu(m akTHBHOW KOHIIEHTPALMU HOHOB BOJIOPOJIA

B Hanbonee mupokoM Auana3oHe B OpraHU3Me YeloBeKa MOXKET U3MEHATbes PH:
+MOYH

KpOBU

JKEIIyJOYHOT0 COKa

JIUKBOpa

UYemy paBen pH 0,1 M pactBopa CONSIHOM KUCIOTHI?
+1

8

5

13

Uemy pasen pH 0,001 M pactBopa a30THOM KHCIOTHI?
2

8

+3

13
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UYemy paBen pH 0,01 M pactBopa ruzipokcua HaTpusi?
1

8

S)

+12

UYemy pasen pH 0,001 M pacTBopa ruapokcuma oapus?
2

11

5

+13

Uemy paBHA KOHIIEHTpAIIKs HOHOB BOAOPO/a B pacTBope npu pH = 3:

+10°
106
107
10 -11

Uemy paBHA KOHIIEHTpalIMs HOHOB BOAOPO/A B pacTBope npu pH = 6:

10°
+10°°
107
10 -11

Uemy paBHO 3HaYeHHE PH CHIBOPOTKH KPOBH?
1-2

50-7,0

+7,35+0,08

6,35 - 6,85

Uemy paBHO 3HadeHne pH Moun B3pocioro yenoBeka?
1-2

+5,0-7,0
7,35+0,08
6,35-6,85

Yemy paBHO 3HaueHHe PH cIrOHBI B3pOCIOTo yesnoBeKa?
1-2

50-70

7,35+ 0,08

+6,8 - 7,45

YeMy paBHO 3HaUeHHe PH kesry104HOrO coKa B3pOCIOro yeaoBeka?
08-15

+50-7,0
7,35+ 0,08
6,35 - 6,85

CrerncHb AUucconuranuru B paCTBOpax 3JICKTPOJIUTOB — 3TO OTHOUICHUC!

AHAJIMTUYECKON KOHIIEHTPAIMU K aKTUBHOU
AKTUBHOW KOHILICHTPALMK K aHAJIUTUYECKOU
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OOIIIEero Yncia MOJIEKYJ K YUCITY JUCCOIIMMPOBAHHBIX MOJIEKYII
+4HCII0 MOJIEKYJ JUCCOLMMPOBAHHBIX K OOLIEMY YHCILy MOJIEKYJI JIEKTPOJIMTA B paCTBOPE

CremneHb JHUCCOIMAIIMM 3aBUCHT OT: a) HPUPOIBLI JJIEKTPOJIMTA; O) MPUPOABI PACTBOPUTEIS B)
TEMIIEPATYPHI; T') KOHIICHTPAIIH JICKTPOJIHTA.

a,0,r

a, 0

B, T

+a, 0, B, T

Crenens guccormanuu CH3COOH menbie B pactBope:
+0,1M

0,01M

0,001M

0,0001M

Crenens auccormanmu H » S Gosbie pacTBope:
0,IM

0,01M

0,001M

+0,0001M

KoHcTanTa nucconnanuy ciiadoro aJIeKTpOJIMTa 3aBUCUT OT: @) PUPOIbI AIEKTPOJINTA; O) IPUPOIBI
pacTBOPUTEIIS; B) KOHLIEHTPALUU 3JIEKTPOJINTA; T') TEMIIepaTyphbl.

+a, 0, T

a,0,B

a,B, T

0,B, T

ITpu no6aBneHNM K pacTBOPY YKCYCHOM KHCIIOTHI alieTaTta HaTpHsi:

creneHb 1 KoHcTaHTa qucconranuu CH3COOH ymenbmmTest

creneHb U KoHcTaHTa qucconuanuu CH3;COOH yBenuuntcs

+CTereHb IUCCOUAIHA YMEHBIINTCS, 8 KOHCTAHTA JUCCOIMALINY HE U3MEHHUTCS
CTETeHb IMCCOLUAINN YBEIMUYUTCS, @ KOHCTAHTA AUCCOLHUAIMN HE U3MEHUTCS

ITpu no6aBneHNH K pacTBOPY YKCYCHOM KUCIIOTHI THAPOKCHIA HATPUS:

creneHb 1 KoHcTaHTa qucconranuu CH3COOH ymenbmmTest

creneHb 1 KoHcTaHTa qucconuanuu CH3;COOH yBenuuntcs

CTETIeHb TUCCOIUAIIMYA YMEHBIIIUTCS, 8 KOHCTAHTA JUCCOIUAIIIH HE H3MEHUTCS
+CTelneHb IUCCOLHUAIMH YBETUUUTCS, a KOHCTAaHTa AUCCOLUAIIMHN HE U3MEHUTCS

Honnas cuma pacTBOpa — 3TO:

IMPOU3BCACHUC KOHIICHTPAIIMU MOHA Ha KBaJApaT €ro 3apsan

MPOU3BCACHUC KOHIICHTPAIIMU NOHA Ha €TO 3aps]g

+HOJ'IYCYMM3 MIPOU3BCACHHNA KOHICHTPpAIUA NOHOB Ha KBaJpaT UX 3aps10B
CyMMa MpPOU3BCACHUS KOHIICHTpAN HOHOB HAa KBAaZAPaT U3 3apsa]

Mesxny aHanuTH4eckoi (001eit) (¢) 1 aKTUBHOM (@) KOHIICHTPAIUSIMU CYIIECTBYET 3aBUCUMOCTbD:

c=f-a
a=c/f
a=c
+ta=c-f
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[Tpu mepexone oT GECKOHEYHO pa30aBICHHBIX PACTBOPOB AJIEKTPOJIUTOB K 0oJiee KOHIIGHTPUPOBAHHBIM
KO3 (QUIIMEHT aKTUBHOCTHU

BO3pacTaet

HE U3MEHSETCS

YMEHBIIACTCS

+CHavajia yMEHbINACTCA, 3aTEM BO3pACTaeT

DU3NOIIOTUYECKUH PacTBOP U I1a3Ma KPOBH JOJDKHBI UMETh PaBHBIC 3HaueHUs: a) PH; 0) HOHHOW CHIIBL;
B) OCMOTHYECKOT'O JABJICHHUS; I') OHKOTHYECKOTO JIaBJICHUSI.

a,0,B

a,0,r

+0, B

a,0,B,T

B kuMBBIX OpraHu3mMax OOJIBIIIOC YBEIMYCHHUE HOHHOW CHJIBI NMPUBOJUT K: @) YMEHBIICHUIO CTCIICHU
MOHM3AIMN OCJIKOB M HYKJICHMHOBBIX KHCIIOT; 0) JETHApATAIlMH IMOJIMAICKTPOIUTOB; B) YMEHBIICHHUIO
KOJIMYECTBA CBOOOHOM BOJIbI; I') H3MECHCHHIO KOH(POPMAIUH ITOJTHIJICKTPOIHUTOB.

a,0,B

0,B,T

a,0,T

+a, 0, B, T

3akoHa /le0Oas-Xrokkenst popMynupyercs cieayoumM o0pa3oM:

B KOHIIEHTPUPOBAHHBIX PACTBOPAX CIAOBIX AJIEKTPOIMTOB C OJMHAKOBOW MOHHOHN CHIION K0d(pPHIImeHTHI
AKTUBHOCTHU KaTUOHOB Y aHUOHOB OJIMHAKOBOM 3apsAJHOCTH PaBHbI

B KOHILEHTPUPOBAHHBIX pPACTBOPAaX CHJBHBIX DJJIEKTPOJIMTOB C OJWHAKOBOM HWOHHOW CHJIOH
KO3 PHUIHMEHTH aKTUBHOCTH KaTUOHOB U aHMOHOB OJIMHAKOBOH 3apsAHOCTH PABHBI

+B pa30aBJIEHHBIX PAaCTBOPAX CUJIBHBIX AJIEKTPOJUTOB C OJUHAKOBOW HOHHOM CHIION KO3()()UIIMEHTHI
AKTMBHOCTH KaTMOHOB M AHUOHOB OJMHAKOBOW 3apsAHOCTH PaBHbI HE3aBUCUMO OT HUX XUMHUYECKOH
IIPUPOJIBI

B pPa30aBJIECHHBIX PAcTBOPax CHAObIX 3JEKTPOJUTOB C OJMHAKOBOM HMOHHOW CHIIOW KO3(PHUIIMEHTHI
AKTUBHOCTH KaTMOHOB M AHWOHOB OJIMHAKOBOW 3apsiIHOCTH PABHBI HE3aBUCUMO OT HMX XUMHYECKOHN
IIPUPOJIBI

Femepozelmoe paernoeecue

Heo6xoanMoe yciaoBre CylecTBOBaHUS T€TEPOr€HHOI0 PaBHOBECHS:
HEHACBIIEHHBII pacTBOP CONPHKACAETCS ¢ TBEPAOH (a30il JAaHHOTO IEKTPOIUTA
+HaCBILEHHBIA PACTBOP COMpPUKAcAETCs C TBEpJoH (pa30ii JaHHOTO AIIEKTPOSIUTA
NIepEeHaCHIIIEHHBIN pacTBOP COMPHUKACAETCs C TBEPIOH (Pa30ii TaHHOTO IEKTPOIUTA

Ecin B pacTBOpe MNpOM3BEAECHHE KOHLEHTPAaLUi HOHOB B CTENEHSX, PAaBHBIX CTEXMOMETPHUYECKUM
koa¢dunrenTam, 60JbIIe KOHCTAaHTBI PACTBOPUMOCTH, TO:

+pacTBOp MEPECHILIEH, 0CaJ0K 00pa3zyercs

pacTBOpP HEHACHIIIEH, 0CATOK PACTBOPSAETCS

pacTBOp HACHIIIEH, 0CaJOK HE BBINIAAAET

HeoGxomumoe yciaoBre pacTBOPEHHS OCAIKA:
+K > I1,
Ks=I1;

60



Ks<Il

B nepenacsoliieHHOM pacTBOpe KOHCTaHTa pacTBopumocty (K) npuHumaeT 3HaueHue:
K> 11,

+K <TI,

Ks=1I¢

B HenachIlieHHOM pacTBope KoHcTaHTa pactBopuMocTy (K) mpuHuMaer 3HaueHue:
+K > I1,

Ks<II

Ks=1I,

B HaceieHHOM pactBope kKoHcTaHTa pactBopumoctu (K) npunumaer 3HaueHue:
Ks>Ile

Ks<IL

+Ks=11¢

B3auMoCBA3b KOHCTaHTBl PACTBOPUMOCTH TPEXHMOHHOIO MAajJOpacTBOPUMOIO DJJIEKTPOJIHATA U €ro
PacTBOPUMOCTH BBIPAXKACTCSI YPABHEHUEM:

+K= 483
K= S?
K= 452
K= 252

B3anMoCBsI3p KOHCTAHTHI PaCTBOPUMOCTH 6I/IHapHOFO MaJIOpPaCTBOPUMOIO JJICKTPOJIUTA M  €ro
PAaCTBOPUMOCTHU BBIPAKACTCA YPABHCHHUCM:

K= 4S®
K= 252
+K,= S?
K= 483

YeMm MeHblIe KOHCTaHTa pacTBOpuMOcTH (Ks) MaiopacTBOPUMOTO 37EKTPOSIUTA, TEM:
+MEHBIIIE €T0 PaCTBOPUMOCTH

pacTBOpUMOCTB He 3aBUCHUT OT K

00JIbI1IE €r0 PACTBOPUMOCTh

Ecmn Ks(PbSO4) = 1,6-10°%; K(SrSO,) = 3,2:107; K{(CaSO,) = 1,3-10™, To pacTBopiMOCTb GOJIBILIE V:
PbSO,

SIS0,

+CaS0,

Eciu Ky(BaSO,) = 1,1-10™%%; K(CaCOs) = 3,8:10°%; K((CaS0,) = 1,3-10™, T0 pPacTBOPUMOCTH MEHBIIIE V:
+BaS0O,

CaC03

CaSO4

J17151 TTOTHOTBI OCAXKICHHS HOHOB COgZ' u3 HacheleHHOTo pactBopa CaCO3 HEoOX0auMO J00aBUTH:
Na,CO3

+Ca (NO3)2

K,COs3

KoSO,
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JU1st TOMHOTHI ocaxeHnst HoHOB SO4% U3 HACKIIEHHOTO pactBopa CaSO3 HeoOX0oaMMO HOOABUTH:
Na,SO4

+CaCl

K2COs3

K2SO4

JUist OMHOTHI ocaxeHnst HoHOoB Ca’’ 13 HACHIIEHHOTO pactBopa CaC3 He00X0 MO JOOABUTE:
Ca (NOg)z

NaCl

+Na,CO;

NaH COg

Jliist ONHOTHI ocaxeHns noHoB Ca’’ i3 HackienHoro pactBopa CaSO, HEOOXOLUMO T0GABHTH:
C&Clz

Ca (NOg)z

NaCl

+Na,SO,4

Ocanox cynbdara xanbumst ( Ks (CaSO,) = 2,5:10°) mpu 100aBICHHH B €ro HACHILCHHBIA PAcTBOP
kap6onarta (Ks (CaCOs) = 3,8:10°°) Gyzer:

+pacTBOPATHCS, T.K. KOHKYPEHIUIO 32 KATUOH Ca?* BBIUTPBIBACT COs>

pacTBOPATHCS, T.K. YBEIUYMBACTCS MOHHAs CHJIA PACTBOPA, YMEHBIIACTCS aKTHBHOCTh MOHOB, PacTBOP
CTaHOBHUTCS HCHACHIIIICHHBIM

JOTIOJTHUTEIBHO 00Pa30BBIBATHCSI, T.K. PACTBOP CTAHOBUTCS MEPECHIICHHBIM

M3MEHSATHCS HE OyneT

Ks(Sr3(PO4)2) = 1,010 K¢(Caz(POs),) = 2,01-10%; K¢(Mgs(PO,),) = 1,0-10™. KonxypeHiuo 3a
¢dochar-1oH BHIUTpAET:

+Sr2*

Ca**

Mg**

K pactBOpy, comeprkaiiemMy HOHbBI KAIbIHs, CTPOHIUSA U Oapusi B PaBHBIX KOHIIEHTPAIHSX, MIPUOABIISIOT
TI0 KaIuisaM pacTBop cyibgara Harpust. Kakoii u3 ocagkos 00pa3yercs B EPBYIO 04Yepeh?

CaSOq

SrS0Oy

+BaS0O,

K pactBopy, conepxamemy uonsl Tanus (1) u cepedbpa (l) B paBHBIX KOHLEHTpALUAX, JT00ABISAIOT IO
KaIUIsIM pacTBOp XJopuaa Hatpus. Kakoil u3 ocagkoB oO6pa3yercs mepBbIM?

TICI

+AgCl

OJIHOBPEMEHHO

K pactBopy, conepxamemMy cymnbdar-, ockaiar- u ruapodochar-aHnOHB B PAaBHBIX KOHIEHTPAIHX,
JO0ABJISIOT O KAIJIsIM PacTBOP cou KambIus. Kakoit u3 ocagkoB oOpa3yercs mepBbiM?

CaS0,

+CaC,0,4

CaHPO,

OJIHOBPEMEHHO

62



Kakoe coenuHeHHe BbINAJaeT B 0CAJ0K paHblle MpU A00aBieHuH o karuisaM pactBopa CaCls k cmecu
caHTUMOJISIpHBIX pacTBOpoB Na,CO3 n NaySO,4?
+CaCOs3

CaS0Oq
OJIHOBPEMEHHO

[Tonb3ysick TaOIMYHBIMHU JAHHBIMHU, OTBETE, B KaKOH IMOCIEAOBATEIHLHOCTH JIOJDKHBI BBIMAIATh OCAJIKH,
€CJIM K PacTBOPY, COAEPIKAIIEMY HOHBI Ca®*, Ba**, Sr**, nocrenenno npwmBaTh pacTBop NaySO,4?
CaS0g, BaSOy, SrSO4

+BaS0,, SrSO,4, CaS0,

CaS0g, SrS0.4, BaS0O4

SrSQO4, BaSO,4, CaS0,

CauBaroT pacTtBophl coneii ogunHakoBoii konmentpanuu: a) AGQNOz u NaCl; 6) AgNO3; u Nal. B xakom
ciydae ocasiok oopasyercs ObicTpee?

a

+0

OJTHOBPEMEHHO

B HachleHHbIH pacTBOp KapOoHaTa KajblMsl BHECIU KPUCTAUIMK cylbdaTa Kaiblusg. PacTBOpUMOCTb
CaCO; ipu 3TOM:

+yMEHBIIACTCS

YBEJIMYUBAECTCS

HE U3MEHSETCS

B naceieHHbI pacTBop kapOoHaTa cepeOpa BHeCIH KpUcTalibl kKanblus. PactBopumocts Ag,CO3 npu
9TOM:

+yMCHbBIIACTCS

YBEJIMYNBAETCS

HE U3MEHSETCA

PactBopumocts Caz(POs); MOHM3UTCS B HamOOMbIICH CTENEHW MPU BBEACHHHM B PACTBOP B PaBHBIX
KOJIN4YeCTBAxX:

+CaCl,

NazPO4

NaNO3

NaCl

Kakue u3 npuBeneHHbIX peaknuii BoamoxHbl: a) BaCO3 + Na;SO4 —; 6) AgCI + Kl—?
a

0

+aub

HE TIpoTeKaroT 00e

Kakue 3 npueneHnbix peaknuii BoamoxHsl: a) Al(OH); + NazPO4 —; 6) Ag.CO3 + KI—?
a

+0

ano

HE TpoTeKaroT 00e

PactBopenue comu B Bole compoBoXKAaercs sHIoTepmuyeckuM sddekrom. I[lpu nHarpeBanuu
HACBIIIIEHHOTO PacTBOpa 3TOH com 00paszyercst pacTBOP:
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+HEeHACHIIICHHBIN
MepPEeChICHHBIN
KOHIIGHTpALIUSI COJIM B paCTBOPE HE U3MEHUTCS

PactBopuMOCTh Ma10pacTBOPUMOTO COEIMHEHHS B IPUCYTCTBUM OJHOMMEHHOTO MOHA:

YBEJIMYMBAETCS, T.K. BO3pAacTaeT MOHHAs CUJIa pacTBOpa, YMEHBIIAETCSd AaKTHUBHOCTh HMOHOB, PacTBOP
CTAHOBUTCSI HEHACHIIIICHHBIM

+yMeHbIlIaeTcsi, T.K. HMOHHOE TE€TEePOreHHOE paBHOBECHE CMENIAeTCsl BJIEBO, BO3PACTa€T CKOPOCTb
KpUCTAJUTU3ALUU

He u3MeHsercs, T.K. KsHe 3aBUCUT OT KOHIIEHTPAIK HOHOB

YBEJIINYUBAETCS, T.K. MOHHOE TETEPOr€HHOE PAaBHOBECUE CMEIIAETCS BIPABO, BO3PACTAET CKOPOCTH
pacTBOpeHUS

PacTBOpUMOCTh MamopacTBOPUMOTO SJEKTPOJIUTA B MPUCYTCTBUU MHAUDPEPEHTHOTO 3IEKTPONIUTA, HE
CoJIepKalllero C HUM OJJHOMMEHHBIX HOHOB:

+yBeNUYUBaETCs, T.K. BO3pacTaeT MOHHAs CUJIa PAaCTBOpPA, YMEHbILNAETCS aKTUBHOCTH HOHOB, PAacTBOP
CTAaHOBUTCS HEHACHIIIICHHBIM

YMEHBIIIUTCS, T.K. PACTBOP CTAHOBUTCS MEPECHIIIEHHBIM

HE U3MEHUTCH, T.K KsHe 3aBUCUT OT KOHILIEHTPAIlUU

HE U3MEHUTCS, T.K. JJIEKTPOIIUTHI HE COJIEP>KAT OJJHOUMEHHBIE HOHBI

[Tpu peHTreHOCKOITUH JKeTyIKa UCTIONIb3YIOT CYCIICH3HIO cyiib(aTa Oapus, a He ero kapOoHarta, T.K.:
BaSO, He pacTBoOpsieTcsi B COJSIHOM KHCJIOTE, BXOJSIICH B COCTaB keimymodHoro coka, a BaCOj
pacTBopsieTCs

+BaSO, He pacTBOpsIETCS B COJITHON KUCIIOTE M CHIIHLHO TOTJIONIACT PEHTTEHOBCKUE JTyUH

BaSO, nornomaer peHTreHOBCKHE Ty4l

ucnoisk3oBanne BaSO, sxoHOMUYEecKHu Ooliee 1enecooopa3Ho

PactBopumocts coneit B psimy Agl, AgBr, AgCl, AgF ysenuuuBaercs, T.K.:
«MSATKOCTB)» OCHOBaHHMH yBEITMUNBACTCS, COEMHEHNE CTAHOBUTCS 00Jiee MPOYHBIM
«MATKOCTh» OCHOBAHUW YMEHBIIIAETCsI, COEIMHEHNE CTAHOBUTCS O0JIee MPOYHBIM
+«MATKOCTB» OCHOBaHHMM YMEHBILIAETCS, COEAMHEHUE CTAHOBUTCS MEHEE IIPOYHBIM

Oo6pasoBanuio Cas(PO4)3;0H B octeobnactax cnocodcTByet: a) ymenbinenue pH; 0) yBenudenue pH; B)
MOBBIIIEHNE KOHLIEHTpaUU (HochaT-uOHOB; T') HOHWKEHHE KOHLEHTpaluu pocdar-noHOB.

a,r

+0, B

a, B

o,r

PactBopuMocTh 3nekTponuToB B mocienoBarenbHoctd: CaHPO, — CasH(PO4); — Cas(PO4)30H
MOCTENEHHO MOHMKACTCsA, MOITOMY Oosiee ycroiuuBoii (opmoit (ochaTa KambIllss B OpraHU3Me
SIBJISIETCSL:

CaHPO,

CayH(POy)3

+C&5(PO4)3OH

HoHsb! Kanplys B MJ1a3Me KPOBU HAXOJATCA: a) B KOMIUIEKce ¢ Oenkamu; 0) B KOMIUIEKCE C JIAKTaTaMU U
LUTpaTaMy; B) B CBOOOIHOM MOHHU3UPOBAHHOM COCTOSTHUU.

a, B

+a, 0, B

0, B
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a, 0

B cocras 3yoHoit amanu Bxoaut Cas(POs)sF. Mcnons3oBanue Gpropcopepkaiux 3yOHbIX MaCT IPHBOJUT
K:

yMeHbieHuto [1; u ymenpenuto K

+ysenmuenuto I1;, Ks He namensiercs

yBenmdenuto [ u yBenmuenuro K

ymenblnenuto [1;, KsHe m3mensiercs

B cocraB 3yoOnoit Tkanu Bxomur Cas(PO4)3OH. Mcnosb3oBaHue KaibIECOACPKAIIUX 3YOHBIX IacT
MIPUBOJINT K:

ymenbieHuto 1, u ymenpmenuro K

+yBenuuenuto I, Ks He usmensercs

yBenuuenuto 1, u ysennuenuio K

ymenbienuto I, KsHe namensercs

O0pa3syrolyecs nocie bl KUCIble MPOAYKThI CIOCOOCTBYIOT:

YKpEIUJICHUI0 3yOHOH TKaHU

HE BIIMAIOT Ha 3yOHYIO TKaHb

paspymiennio 3yOHOH TkaHu, T.K. KatmoH H' HeifTpammsyer oOpasyrommecs HpU JHCCOLMAIUN
TMIPOKCHANIIATUTA aHUOH THIPOKCHIIA

+paspynieHuio 3yOHOW TKaHM, T.K. KatoH H' HelTpamusyeT obpasylommecs HpU AMCCOIHALMH
TMIPOKCHANIIATUTA aHUOH TMAPOKCUIIA, a MOJIOYHAs, IMPOBUHOIPAHAs U STHTApHAs KUCIJIOTHI CBA3BIBAIOT
VOHBI KaJIbIUs B YCTOWYNBBIE KOMIIJIEKCHBIE COCIMHEHUS

[Maronmoruyeckoe HapyIICHUE TETEPOrSHHOTO PABHOBECHSI B )KUBOM OpPraHU3Me — 3TO 00pa30BaHHUE:
Ca5(PO4)3F

CayH(PO4)s

+Sr5(PO4)3OH

Ca5(PO4)3OH

[MaTonornyeckuit mporecc 3amenicHus WOoHOB Kanbist B Cas(PO4)3OH Ha wonbl Oepwimiust ¢
oOpa3oBaHueM MeHee pacTBopuMoro coennHeHns Bes(PO4)3OH HasbiBaeTCs: a) KOHKYpEHIIUEH 3a 00Iuit
KaTHOH; 0) KOHKypeHIuel 3a 00IMii aHUOH; B) H30MOpP(U3MOM

a

0

B

+0, B

Wmeercs HACHIEHHBINH BOIHBIN pacTBOp (ropanatuta - Cas(PO,)sF. Kakue BemiectBa cieayer 100aBUThH
K 3TOMY pacTBOpY, YTOOBI 4acTh MOHOB Iepenuia B coctaB TBepaoi ¢gaszwi? a) CaCly; 6) NasPOy; B)
NaOH; r) NaF.

a,0,B

0,B,T

+a,0,T

a,B, T

Mmeercst HACBIIIEHHBIA BOAHBIN pacTBOp ruapokcodocdara kampuus - Cas(PO4)3OH. Kakue Berectsa
crenyer 100aBUTh K 3TOMY PAacTBOPY, 4YTOOBI 4aCTh MOHOB Niepenuia B coctaB TBepoi ¢asbr? a) CaCly; 0)
NazPOy; B) NaOH; 1) HCI.

+a, 0, B
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0,B, T
a,0.r
a,B, T

K paspymienuro 3yOHOW TkKaHu, B coctaB koropoir Bxoautr Cas (PO4)3OH, Oymer mpuBomuth: a)
yMmenbIienue pH ciaronbl; 0) yBenuuenue pH CiltoHBI; B) MOHMKEHHAs KOHIEHTpanusi Ca2+ B CIIOHE; T)
noBblIeHHas KoHenTparms Ca’’ B coxe.

1)6,B

2) +a, B

3)a, T

4)0,r

Ecnmu B mnasme KpoBHW, NpeAcTaBisiiomedl coboii HaceimeHnHbld pactBop CaHPO4, yBenuuuth
KOHIIEHTPALMI0 HOHOB Ca2+, TO: a) oOpa3yerca nomnonHutenabHoe KoimuecTBo CaHPO,; 6) CaHPOq4
pacTBopsieTcsl; B) KOHLEHTpalus HOHOB HPO,* YMEHBIIAETCs; T) KOHLEHTpalMs HOHOB HPO,*
YBEJIUYHBACTCS.

+a, B

a,r

0, B

o, T

OKucaumenvHo-60CCIMAHOBUMENbHOE paenoesecue

Mounsipaas macca sxkBuBasieHTa Al(OH)s (r/mons) B peakumu AI(OH); + 2HCI — paBHna:

39;

78,

26;

13.

Mounsipnas macca sxkBuBasienTa AI(OH)sz (r/monsb) B peakuuu Al(OH); + 3HCI — paBna:

39;

78;

26;

13.

MonsipHas macca skBuBanienTa HsPOy4 (1/mMomb) B peakiuun H3PO4 + NaOH — paBHa:

49;

+98;

32,67,

40.

Onpenenuts MOIPHYIO MacCy SKBHBAJIIEHTa OKUCIUTENs (T/Moib) B peakiuu KMnO4 + Nap,SO; +KOH
— KboMnOy4 + NasSO4 + H,O

31,6;

52,67,

+158:; .

63.

OmnpeneauTs MOJSIPHYIO MacCy SKBHBaJIeHTa BocCTaHOBHUTENS (1/Moub) B peakiun: KoCr,O7 + HCl —
Cl, + CrCl; + KCI + H,0.

49;

18,25;

6,08;

36,5.

OrnpenenuTh MOJSIPHYIO MacCy SKBHUBaJIeHTa BoccTaHoBUTENA (T/M0uib) B peakiuu: Kl + HySOy4(koH1r.) —
I, + H,S + Ky,SO4 + H,O
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166;

83;

98;

12,25.

Onpenenuts MOJIIPHYIO MacCy 3KBUBaJeHTa oKuciuTens (r/mMosb) B peakiun KMnO, + HyO, + HpSO4
— Oy + MnSO4 + K,SO4+ H,O

+31,6;

52,67;

158;

17.

YkazaTh npoiiecc, IpoTeKaIUA B CIICAYIONICH cXeMe SO42' — 8032':
+BOCCTaHOBJICHUE;

OKHCIICHHE;

JIMCTIPOIIOPIIMOHUPOBAHME;

OBp HE MIPOTEKAET.

VYka3ath mpoiiecc, mpoTekaromuii B ciaeayomeii cxeme AlO; — Al:
+BOCCTaHOBJICHHE,

OKHCJICHUE;

JTUCTIPONOPIIMOHUPOBAHUE;

OBp HE MPOTEKAET.

MounsipHas macca sxBuBasieHTa H3PO4 (T/M0mb) B peakuu H3PO4 + 2NaOH — pasna:

98;

49;

32,67,

196.

Momnsipras macca skBuBasieHTa H3PO4 (r/Momb) B peakuuu H3PO4 + 3NaOH — paBha:

98;

49;

32,67,

196.

Onpenenuts MOJIIPHYIO MacCy 9KBUBaJeHTa OKUcauTens (r/Moib) B peakinu KMnO,4 + NapSO3 + H,O —
MnO, + KOH + Na,S0,

31,6;

52,67,

158;

63.

OmnpenennTh MOJISIPHYIO MacCy SKBHBajieHTa BocctaHoBuTeNs (r/mMoins) B peakiuu: CrCls + Br, + KOH
—K,5CrO4 + KBr + KC1+ H,0

26,42,

79,25;

52,83;

158,5.

OmnpenenuTs MOISIPHYIO MacCy SKBUBaJIeHTa okuciauTess (r/moinb) B peakiun: KI + HySO, (koHIL.) — |
+ H,S + K,SO, + H,O

83;

98;

166;

12,25.

OmnpenenuTs MOJISIPHYIO MacCy SKBUBAJIEHTa OKuciuTens (r/mMoinp) B peakuuu HaSO3+ Cl, — HCl +
H,SO, + H,O

67



49;

98;

24.5;

35,5.

OnpenenuTh MOJSPHYIO MacCy SKBHUBaJIGHTa BOCCTaHOBUTENsS (T/Moib) B peakuun: KMnO4 + HyO, +
H,SO4 — O, + MnSO,4 + K,SO,4+ H,O

31,6;

52,67;

158;

17.

VYka3zatp 1poiiecc, MIPOTEKAIOIMINUMA B CIETYIOIICH cxeme S04 — SOy:

+BOCCTaHOBJICHUE,

OKHCJICHUE;

JTUCTIPOTIOPIIMOHUPOBAHUE;

OBp HE MPOTEKAET.

VYkasath mpoiiecc, mpoTekaromuii B ciaeayomeii cxeme AlO; — Al:
+BOCCTaHOBJICHHE;

OKUCJICHUE;

JTUCTIPONIOPIIMOHUPOBAHUE;

OBp HE MPOTEKAET.

Pagnosecue Komnﬂekcooﬁpmosauuﬂ

KoMIIeKCHBIE COEIMHEHUS — ITO:

CJIOKHbIE YCTOMUMBBIE XUMUYECKHE 00pa30BaHuUs

BEIIECTBA, COCTOSIINE U3 KOMIUIEKCOOOPa30BaTeNsl U JIUTaH/10B

COEIMHEHMS], COCTOSLINE U3 BHYTPEHHEN U BHEIIHEN cepbl

+CIIO)KHBIE YCTOMYMBBIE XMUMMYECKHE COEAMHEHHUS, B KOTOPBIX 00f3aTeNbHO MPUCYTCTBYET CBSI3b,
o0Opa3oBaHHasl 110 JOHOPHO-AaKIIENITOPHOMY MEXaHU3MY

KomriekcooOpa3zoBaresu — 3T0:

TOJIKO aTOMBI, JOHOPHI AJIEKTPOHHBIX Tap
TOJIBKO MOHBI, aKICHITOPLI SJICKTPOHHBIX I1ap
TOJIBKO d-3JIEMEHTHI, JOHOPBI DIEKTPOHHBIX Tap
+aTOMBI UJIU HOHBI, aKICHITOPLI 3JICKTPOHHLIX I1ap

Haumensiieit komriekcooOpa3yroiei CmocoOOHOCThIO 00J1a/1at0T:
d-ameMeHTHI

+S-3JIEMEHTEI

P-2JIEMEHTHI

f-anmemMeHTBI

Hy‘IHII/IM KOMI'IJ'IeKCOO6pa3OBaTeJ'IeM SABIISACTCA.
Na

Mg

+Co

Al

HazoBute xomiekcoobpazoBarenb B reMOTJIOONHE:
0

Cu
+

Fe®
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+Fe?*
Fe’

Jluragae! — 3TO:

MOJIEKYJIbI, JIOHOPBI JIEKTPOHHBIX T1ap

HOHBI, aKIIENTOPHI JIEKTPOHHBIX Tap

MOJIEKYJIBI M1 MOHBI — aKIENTOPHI JIEKTPOHHBIX Map
+MOJICKYJIBl U MOHBI — JIOHOPBI AJIEKTPOHHBIX ITap

ITpu 0Opa3oBaHUM KOMIUIEKCA JIMTAH/bI SIBIISIOTCA:

+I0HOPOM 3JIEKTPOHHOM Mapbl

aKLENTOPOM 2JIEKTPOHHOM Mapbl

U JOHOPOM, U aKL[ENTOPOM 3JIEKTPOHHOM Mapbl

KOBAJIGHTHAsI CBSA3b B KOMILIEKCE 00pa3yercsi 10 0OMEHHOMY MEXaHU3MY

Kakas cBsi3b MEXy KOMILIEKCOOOpa3oBaTeneM 1 JIUraHaaMu?
+KOBAJICHTHAS 10 JOHOPHO-AKLEIITOPHOMY MEXAHU3MY
KOBAJIEHTHAsI 10 0OOMEHHOMY MEXaHU3MY

HMOHHAas

BOZOPOJHAs

HeHTaTHOCTb — 9TO.

YHCJIO0 CBSA3CH MCKOY KOMHHeKCOO6paBOBaTCJICM H JJUranaaMu
+4YHCTO 3JIEKTPOHOJOHOPHBIX aTOMOB B JIUT'aHJE

YHCJIO SJICKTPOHOAOHOPHBIX aTOMOB B KOMHJICKCOO6pa3OBaT€JIe
YHUCJIO SJICKTPOHOAKICIITOPHBIX aTOMOB B KOMHHCKCOO6paBOBaTeJIe

B xenaTHbie COCOIMHCHUSA BXOOAT:
MOHOACHTATHBIC JIMT'aHAbI
INOJINACHTATHBIC JIUT'aH b1
6I/II[GHT3THBI€ JIMTaH bl

+0u- u NOJINACHTATHBIC IUT'aHAbI

W3 nepeuncieHHbIX TUrasaoB Beioepute Ounentarueie: a) CN'; 6) H,0; B) COs%; r) C,04%; ) NOs2.
+B, T

a, 0, 1

0,B,T

BCE

[To meHTaTHOCTH ITUIICHINAMUHTETpAAIETAT SBJISCTCS JTUTAHAOM:
MOHOJEHTATHBIM

+I0MHMAEHTAaTHBIM

ONIEHTATHBIM

TETpaJeHTATHBIM

KaxkoBa nenrataocts uranga OH™?
+MOHO-

ou-

MOJIHU-

TeTpa-

V3 mepeurcIIeHHBIX JTHranioB BeioeprTe MoHoneHTaTHsie: a) CN'; 6) OH'; B) CO3%; 1) C,04%; 1) NOy.
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+a, 0, 1
a,0,B
B, T, JI
0,1, 1

Kaxkoii nurann siBiusgercsa OMIEHTATHBIM:
+C0Oz>

OH

H,0

NH;

BriGepuTe psit MOHOICHTATHBIX JIMTAHIOB:
CI', COs*, NH; CO,

F, NO,, CNS’, C,04*

+H,0, NO", OH", CN

H,0, CO3%, CN", NHj

buonornueckumu nuranpamu seistorcs: a) HSO, HCO, HPO; 6) aMHHOKHCIIOTBI, B) TENTHIBI; T)
HYKJICUHOBBIC KHCIIOTHI.

+a, 0, B, T

0,B, T

0,B

a, T

JI71s HOHOB IEOYHBIX METAJLIOB KOMILIEKCOOOpa30BaHUE MAJIOXapaKTEPHO BCIICJACTBHE: a) YCTOWYMBOMN
AJIEKTPOHHOU CTPYKTYpHI; 0) OOJBIINX pa3MEpoB; B) Majoro 3apsja sjpa; I') ciiadoro MoaspU3yIOLIEro
JIeNCTBUS.

+a,0,B, T

a,0

0,B,T

a,0,r

B kakomM KkauecTBe rajloreHbl BXOAAT B COCTaB KOMIUIEKCHBIX COEIMHEHMH: a) JMraHjuoB; O)
KOMIUIEKCO0Opa3oBaTene; TUran10B U KOMILJIEKCO0Opa3oBaTeeii; I') BHEIIHEH cephl.

a,0

o, T

B, T

+a, B, T

YHUATHON — 5TO: a) aHTHAOT, 0Opa3yroImUi KOMIUIEKCHOE COCIWHEHHE C TsHKEIBIMH MeTauiamu; 0)
JIEKapCTBEHHBIN Tpernapar, MPUMEHSEMBId Ui yAy4dIIeHUs KpPOBETBOPEHUS; B) MPOTUBOSAHNE MPH
OTPaBJICHUH CEJICHOM; T') XOPOIIIO PacTBOPHMAasi COJIb, coJieprkaIas 1se SH-rpymnmsr.

a

0

+a, T

B

KomimtekcoHbl — 310!

JIFOOBIE TUTAHIB

+0U- ¥ MIOJIUIEHTATHRIE JINTaH bl
TM00BIe KOMIUIEKCOOOpa3oBaTeH
TOJIBKO TOJIMICHTATHBIE JINTAH bl
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Komiiekconamu sIBISTFOTCS:

+xenaToo0pasyrolire O1- U MOJIMICHTATHBIE JIMTAH bl — JOHOPHI AJICKTPOHHBIX Iap
OpPraHUYECKUE COCTUHEHMS, CIIOCOOHBIC K 00pa30BaHUIO KOMIUIEKCHBIX COSTMHECHUN
MTOJTMICHTATHBIC JIMTAH/IbI — AKIIEITOPBI SJIEKTPOHHBIX T1ap

MOHO- ¥ OMIEHTATHBIE JIMTaHIbI

Uro co6oii mpeacTaBiIseT reMOrIO0NH M0 XUMUYECKOU pupoe?

+CII0’KHBINA O€JIOK, COAepKALMI XeIaTHBII MaKPOLMKII FeM C JKEJI€30M B CTEIIEHH OKUCIIEHUS +2
KHCJBIN O€JIOK, coiepKalinii HeOeIKOBYIO YacTh — I'eM C JKeJIe30M B CTEIICHH OKUCIIEHUS +3
TpaHCHOpTHasA (hopMa KUCI0poJa, CoAepKallasi aTOM XkKelle3a B HEUTPaJIbHOM COCTOSHUU
pe3epBHas popma KHCIOPOAa, COAepKalIasi aTOM KeJie3a B CTENICHU OKHCICHHS 12

Uepe3 aToMbl KakMX D3JIEMEHTOB, KaK MPaBUIO, HAET KOOPIWHAIMS JIMTaHIOB C MeETaJllaMH B
OHOKOMILIEKCaX?

, N

'S,
, O,
, P,

+
@)

I TO
oz

UT0 Takoe KOOPAMHALIMOHHOE YU CIIO?
YHUCJIO CBSI3eM KOMILIEKCOOOpa3oBaTeiei
YHUCJIO LEHTPaJIbHBIX ATOMOB

+4HCII0 IUTraHg0B

3apsi BHYTpeHHEH chepbl

KoopauHairionHsle uncia 0-31eMEHTOB: a) MOCTOSHHBL, 0) HEMOCTOSHHBIL; B) yaile 4éTHble yncna 4-8; 1)
Jare He4€THhIe uncia 5-9

+0, B

a
0
o, T

VKaKuTe KOOPIMHAIIMOHHOE YMCIIO IICHTPAIBHOTO aToMa | ero 3apsin B coequaenun [Cr(NHs),Cly].
+4, +2

6, +3

2,+2
6, +2

VKaXuTe KOOPIMHAIIMOHHOE YHCIIO IIEHTPAJIBHOTO aToMa U ero 3apsia B coenuHenun [ Co(NH3);Cls).
+6, +3

4, +3

6, +2

4, +3

JInst nnaTUHBI B CTENEHU OKUCIIEHUA +4 XapaKTepHO KOOPAMHAIIMOHHOE YUCIIO:
2

4

+6

3

Jlyig nuHKa B OMOHEOpraHMYEeCKUX KOMIUIEKCAaX XapaKTepPHO KOOPAUHALMOHHOE YHUCIIO:
+4
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N Ao
o

VKaXUTe KOOPAMHAMOHHOE YHCIIO LIEHTPAILHOTO aTOMa H ero 3apsij B coeaunennn [Fe(CN)g]*
+6, +3

4, +3

6, +2

4, +3

VYkaxuTe KOOPIUHAIIMOHHOE YKCIIO IIEHTPaIbHOTO aToMa 1 ero 3apss B coequHennn [Ag(CN),]
6, +3

4, +3

2, +2

+2, +1

VYKaXUTe KOOPAMHAMOHHOE YHCIIO LEHTPAILHOTO aToMa U ero 3apsiy B coenuuennn [Co(NH3)e]**
+6, +3

6, +2

2, +2

2, +1

YKaXUTe KOOPAMHALMOHHOE YHCIIO LIEHTPAILHOTO aTOMa H ero 3apsiy B coenuuennn [Pt(NH3),Clo]**
6, +3

+6, +4

2, +2

2, +1

K KaKoMy KJIacCy OTHOCHTCS KOMITIEKCHBI HoH [Zn(H20)4]%":
THIPOKCOKOMILIEKC

aMMHHOKOMILICKC

Al I0KOMILIEKC

+aKBaKOMIIIECKC

K xaxomy kiaccy otHocutcsi komruiekcHbid noH [Ag (CN),]:
THPOKCOKOMILIEKC

aAMMHHOKOMILICKC

+al U I0KOMILIECKC

AKBAKOMILIEKC

K KaKkoMy KJIacCy OTHOCHTCS KoMuiekcHbiit o [Co(NHz)s]**:
THPOKCOKOMILIEKC

+aMMHHOKOMITJIEKC

aIMI0KOMILIEKC

AKBAKOMILIEKC

K xakomy kiaccy otHocuTCst KoMIuteKcHbI noH [Al(OH)4]™:
+TUAPOKCOKOMILIIEKC

aAMMHHOKOMITICKC

Al I0KOMILIEKC

AKBaKOMILIEKC



Kakoii koMIiekcooOpa3oBarenb BXOAUT B COCTaB OMOKOMILIEKCA - TeMOTIIO0NHA
K+

Fe?*

Fe®*

co**

Kakoii koMITIIeKco00pa3oBaTeib BXOJAUT B COCTaB OMOKOMILIIEKCA - BUTAMUH Bi)
K+

Fe?*

Zn**

+Co

Kako#i KoMILIEKCO00pa30BaTelb BXOAUT B COCTAB OMOKOMILIEKCA - KApOOKCHUIIENITHIA3a
K+

Fe2

+Zn2+

co®

Kakoii koMIiekcooOpazoBaTenb BXOAUT B COCTaB OMOKOMILIIEKCA - METTE€MOIJIOONHA
K+

Fe**

+Fe®

Co*

Kakoii koMIIIekcooOpa3oBareib BXOJAHUT B COCTAB XJI0poduiuia:
Zn*

Fe”*

+M g2+

Co*

MOHOJEHTATHBIMU SIBJISIFOTCS JIMTAHIbI:
STWICHIUAMHH U 3TaHOJ

JTMaHHMOH I11aBeJIeBOM KUCIOTHI U MOIU — UOH
EATA wu tpunon b

+1UaHu] — aHUOH U aMMHaK

bunenTaTHBIMU SBISIOTCS JIUTAH/BI:
+3TUIICHIMAMHH U TUMETUITIMOKCUM
JTMaHHUOH I1aBeJIeBOM KUCIOTHI U MOJUA — UOH,
nopGupuH 1 TpUJoH b,

LMaHUJ — aHUOH ¥ aMMHaK.

Kaxyro reoMeTpiudecKyio KOH(GUTyparuio nMeeT KomruekcHsiii nod [Ag(NH3),]":
KBaJ[paTHO — IUIOCKOCTHYIO

+IIMHENHYIO

OKTadIPUIECKYIO

TETPadAPUUECKYIO

Kakyro TeoMeTpUaecKyr0 KOH(QHUTYPAIHI0 HMEeeT KOMILICKCHBI 1oH [SiFe]”:
KBaJ[paTHO — IUIOCKOCTHYIO

JINHENH YO

+OKTa3IpHUYCCKYIO



TETPA3APUUYECKYIO

Kakyko reOMeTpHYeCcKy0 KOHUIypaIiio uMeet KoMiuiekcHsiit non [Cu(NHz)]*":
KBaJ[PaTHO — IJIOCKOCTHYIO

JINHENHYIO

OKTa3IpUYECKYIO

+TeTpa’dJpUIECCKYIO

Kakoii Tun rubpuan3anny HeHTPaIbHOTO aTOMa B KOMITJIEKCHOM HOHE [Co(NHg)e]a':
sp®

sp

+Sp3d2

sp°d

Kakoii T rubpuau3anuy neHTpanbHoro aroma B komruiekcHoM noHe Ko[NiCly]:
3
+sp

Kakoii Tun rubpuansanuu opoutaneit Fe B remoriooune:
sp’

+Sp3d2

Sp

sp’d

OrpeennTe reoMeTpHIecKyo GopMy KOMILIeKCHOro HoHa [PtCl,]%:
OKTasIp

+KBaIpar

TETpa’Ip

JINHEHas

Yem MeHblle KOHCTAHTa HeCTOMKOCTH (K),) KOMIUIEKCHOTO COSMHEHHSI, TEM KOMILIEKC OoJee:
+yCTONYUBBIN

YCTOMYMBOCTH ONPENETACTCS BEMUUYUHON K,

HEYCTOMYMBBIN

PacTBOPUMBIN

AnreOpanyeckass CyMMa CTENEHEM OKHCIEHHs MOHOB-KOMILIEKCOoOoOpa3oBareneili B  CIEAYIOLIUX
xommtekcHbIx noHax [Ni(NH3)sCI]*, [AuCl4] ™

paBHa +2

paBHa +4

+paBHa +5

paBHa +6

AnreOpanueckas cyMMa CTEIICHEH OKUCIIeHUsT KoMIUTeKkcooOpasoBatenei B coequaenusnx: K[Ag(CN),],
an[Fe(CN)e], Kg[Al(OH)e]

paBHa 0

paBHa +2

paBHa +4

+paBHa +6
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Anrebpandeckass CyMMa CTENEHEH OKHCJIEHHs HOHOB-KOMIUIEKCOOOpa3oBareneii B CICIYIOMIMX
KoMILIekcHbIX HoHax: [CU(NH3)4]%*, [PtCls]*, [AI(OH)]*:

paBHa 13

paBHa +4

+paBHa +9

paBHa +10

Omnpenenure 3apsia BuyTpenneit cdhepsl B coenuneann Kyq[Fe(CN)sg]:
3apsg +4

3apsn -3

3apsg +2

+3apsn -4

Hon Mg2+ obpasyet komIuiekcs ¢ a) AT®; 6) AJID; B) PO; r) HoPO:
a,B, T

0, B

+a, 0

0,B, T

Karanasa — Baxkueliliee KOMIUIEKCHOE COEMHEHNE, METATIIO(EPMEHT, KOTOPBIN KaTATU3UPYET PEAKIIUIO:
RH; + H,O, —» R + 2H,0

+2H,0, — O, + 2H,0

2H;R + O, — 2R + 2H,0

CO; + H,O & H,CO3 H" + HCO

Baxnyio poinp B OpraHM3Me WrpalOT MHOTOSIEpHBIE  KOMIUIEKCHI: @) TIeMOIVIoOMH; 0)
KeJIe30CepONPOTEHUHBI; B) IMTOXPOMOKCH/1a3a; T') METTeMOTJIOONH:

a,B, T

+0, B

0,B, T

OcHoBHbIE  (pu3nonorudyeckue (opmMbl T'eMOIJOOMHA: a) OKCHIeMOIJIOOuH, rem-Fe”*- O 6)
kapbamuHoremoriooun,  [rmooun-CO]; B)  kKapOaMHHOTEeMOTJIOOHH, rem-Fe?*-  COy; T)
KapOOKCUTeMOTIIO0HH, rem-Fe?*- CO; 1) MeTremMoriioOuH, rem-Fe3*- OH:

BCE

a, T, T

0, B

+a, 0

a,B, T

2.5. Ceoutcmea oyghepnvix pacmeopos

3nauenue pH 6ydepHbIX pacTBOPOB MpHU A0OABICHUH HEOOIBIINX KOJINYECTB KUCIOT U OCHOBAHUI:
COXPAHSIOTCS MOCTOSIHHBIMH, T.K. J0OaBJIsieMble KaTHOHBI BOJIOPOJIa M @aHMOHBI THIPOKCHU/IA CBS3bIBAIOTCS
COOTBETCTBEHHO aKLIETITOpPaMH M IOHOPaMH MPOTOHOB Oy(epHOil cucTeMbl

+COXPaHSIOTCS MPUMEPHO OCTOSHHBIMU /10 T€X IOp, TOKA KOHIEHTPAIIM1 KOMIIOHEHTOB Oy(epHBbIX
cucTteM OyayT MpeBbIIaTh KOHIIEHTPAIMH 100aBIIEMbIX HOHOB

U3MEHSIIOTCS, T.K. U3MEHSIOTCS KOHLEHTPALUN KUCIOT ¥ OCHOBaHMI B cUCTEME

BydepHbie pacTBOpPBI MOTYT COCTOSITh H3. ..
CHJIBHBIX KHCJIOT U C1a0bIX coyiei
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+ci1a0bIX KUCJIOT U UX COJIEN
CWJILHBIX OCHOBAHHU U UX COJIEH
+c1a0bIX OCHOBAHUM U UX COJIER

Bydepnbie pacTBopbI OBIBAIOT. ..
+IEI0OYHEIE

+KUCIIOTHBIC

am(poTepHbIC
OKHUCJIUTEITHHO-BOCCTAHOBUTEIILHBIE

BydepHbie pacTBOPBI MO3BOJISIOT. ..

OCaXJaTh MEUIAIOIINE HOHBI

+monaepxuBath HeoOxoauMbIi pH pacTBopa npu 1006aBICHUH HEOOIBIINX KOJTMYECTB CHIIBHBIX KUCIIOT
WM OCHOBAaHUI

+coxpaHsaTh HyXHbIH pH 1pu pa3daBieHun pactBopa

NOJIIEP>)KUBAaTh HEOOXOJUMBII COJIEBOM COCTaB pacTBOpa

BydepHbiMu SBASIOTCS PaCTBOPBI:

YKCYCHOW KHCIIOTHI B (hopMuaTa HaTpust
+kapOoHaTa HATpUA U TUAPOKApOOHATA KaIUS
runpodocdara HaTpU U TUAPOKApOOHATA HATPHS
XJIOpUJIa aMMOHUS U Cyib(daTa aMMOHUS

pH KHCJIBIX 6yq)epHBIX PaCTBOPOB BbIPAKACTCA 3aBUCHUMOCTLIO. ..
pH:pKa - |9 CK-I’I’lbl/COCH

PH = pKa - |9 Cco,m/ CK-mbz

+PH :pKa - Ig CK—mbIICco,m

PH = ng - Ig Clc-mbl/ Cco,m

pH OCHOBHBIX 6y(1)ep0B BbIPAKACTCA 3aBUCUMOCTBIO. ..
pH :ng - Ig COCH/CCOJIM

+pH = 14 — pK; + 19 Coerd Ceom

pH =14+ pK, —19 Coerd Ceom

pH =14 - pK,;+ 19 Ceonl Coen

Uem Oomblrie KOHIIEHTpalus c1aboil KUCIOTHI B KUcIoM Oydepe mpu mpodYrnX paBHBIX YCIOBHUSAX, TEM. ..
+mensiie pH

6onbuie pH

OydepHbIit pacTBOp MEHEe KUCIIBIN

OydepHblit pacTBOp OoJee meT0IHON

ITpu no6aBneHnn Kk kuciaomy O6ydepy HeMHOTo CHIIbHOM Mm€noun ero pH...
HE MEHSETCS

+HE3HAYUTENBHO YBETMUUBACTCS

HE3HAYNTEIBHO YMEHBIIACTCS

3HAYUTEIbHO BO3PACTAET

[Tpu no6aBneHn” K ien04yHOMY Oyhepy HEMHOTO CHIIBHOM KUCIOTHI ero pH...
HE MeHsIeTcs

HE3HAYUTENILHO YBEINYNBAETCS

+HE3HAYUTEIbHO YMEHBIIAETCS

3HAUUTEIBHO YMEHbIIAETCA
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[Ipu noGapneHuu K menoyHoMy Oydepy HEeMHOTO CHIIbHOM 1m1€nouu ero pH...
HE MEHSETCS

+HE3HAUUTENBHO YBEINUYUBACTCS

HE3HAYMUTEJIbHO YMEHbBIIIACTCS

3HAYUTEJILHO BO3PACTACT

[Tpu noGaBneHuu K Kuciaomy 0ydgepy HEMHOTO CHIIBHOM KUCIOTHI ero pH...
HE MEHSIETCS

HE3HAYUTEJIbHO YBEINYHUBAETCS

+HE3HAYUTEIHLHO YMEHBIIAETCS

3HAYUTEJILHO BO3PACTACT

IIpu no6aBneHnu Kk kuciaomy O0ydepy HeOOIbIIOro KOIUYECTBA CUIIbHON KUCIOThI ero pH Mensercs
HE3HAYUTEINIBHO, T. K. ..

+CuIIbHAs KUCJIOTAa HEUTPaATU3yeTCs CONbIO

CWJIbHAsl KMCJIOTa HEUTpaIu3yeTcs cinadoil KUcioTon

CHJIbHAs KHcII0Ta pa3zbaiisieTcst 0ydepHbIM pacTBOPOM

CHJIbHAS KHCIIOTA HEUTPATH3yeTCsl C1a0bIM OCHOBAaHHEM

[Tpu noGasiennn x Kuciomy Oydepy HeOOIBIIOTO KOJIMUECTBA CHIIBHOTO OCHOBaHUS ero pH mensercs
HE3HAYUTEIIBHO, T. K. ..

CUJIbHOE OCHOBAaHHUE HEUTPAIM3YETCs] CHIIBHOW KUCIOTON

+CUIIbHOE OCHOBaHME HelTpanu3yercs ciaboil KucaoTon

crabasi KHCI0Ta HEUTpanu3yeTcs c1adbIM OCHOBAHHUEM

CUJIbBHOE€ OCHOBAaHUE HEUTPAIU3YETCS COJIBIO

[Tpu noGasneHun K menoyHoMy Oydepy HEOONBIIOrO KOIWYECTBA CHIIBHOW KHUCIOTH ero pH MeHsercs
HE3HAYUTEINBHO, T. K...

+CuIIbHAs KUCJIOTA HEMTpanu3yercs: ciabbIM OCHOBaHUEM

cj1a00€ OCHOBAaHUE HEUTPAIHU3YETCS COJIbIO

CHJIbHAs KMCJIOTA HEUTPATU3YETCsI COJIBIO

CHJIbHAS KHCJIOTA HEUTPATHU3YeTCs CUIIBHBIM OCHOBAaHHEM

[Ipu nobGaBneHun kK 1ienO4YHOMY Oydepy HeOOJBIIOro KOJMYEecTBa CHIJIBHOTO OcHOBaHusa ero pH
MEHsIeTCsl He3HAUUTENbHO, T. K. ..

cimaboe OCHOBaHHME HEUTpanu3yeTcs cIaboi KUCIOTOM

CHJIbHOE OCHOBAaHHE HEUTPAIU3yeTCsl CUIIbHOM KHCIOTON

+CHUIIBHOE OCHOBAHME HEUTPAIN3YETCs COBIO

CHJIbHOE OCHOBAaHHE HEUTPATIM3yeTcs c1a0blM OCHOBAaHHEM

Bydepnas émMkocTh — 370...

KOJIMYECTBO SKBUBAJICHTOB CIa00W KHUCIOTHI WJIM OCHOBAHUS, MPEMSATCTBYIOIee w3MeHenwio pH 1 1
Oydepa

kosmyecTBO M 0,1 MOJSIPHBIX PacCTBOPOB CJIa00# KUCIOTHI WK C1ab0oro ocHOBaHuUs, n3MeHsronmx pH 1
1 Oydepa Ha eTUHULLY

kosmmuecTBO MJI 0,1 MOJISIpHBIX PAacTBOPOB CHJIBHOM KHUCJIOTBHI WJIM OCHOBaHUs, M3MeHsonmx pH 1 1
Oydepa Ha eAUHULLY

+KOJIMYECTBO YKBUBAJICHTOB CHJIBHOW KUCJIOTHI HJIM OCHOBaHUS, BbI3bIBatotee n3menenue pH 1 1 6ydepa
Ha eAUHUILY

3navyenus PH OydepHbIX pacTBOPOB NpU pa30aBICHUH. ..
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COXPAHSATCS MMOCTOSIHHBIMH, T. K. COOTHOILICHHE KOHIICHTPALUl KOMIIOHEHTOB Oy(epHBIX CUCTEM HE
U3MEHAETCS

+COXPaHAIOTCA IPUMEPHO IMOCTOSTHHBIMU JI0 OIPEIEICHHBIX 3HAYCHUH KOHIICHTPALUN
U3MEHSAIOTCS, T.K. KOHLICHTPALUs KOMIIOHEHTOB CUCTEMbI YMEHBIIACTCS

KaKI/Ie n3 Hepe‘lI/ICHeHHBIX COHpH)KeHHBIX KHCJIOTHO-OCHOBHBIX r[ap O6J'Ia,Z[aIOT GY(bepHBIMI/I CBOﬁCTBaMHZ
a) HCOO7HCOOH; 6) CH3COO/CH;COOH; ) CI7HCI; r) HCO3/COy; 1) HPOLZ/H,PO;

BCC

+a,0,T, 1

0,B,T, I

a,0,B

J%k! MNEPCUUCICHHBIX COMPS’)KCHHBIX KUCJIIOTHO-OCHOBHBIX ITIap BLI6epI/ITe CHUCTCMBI, O6Hal[aIOH_II/Ie
6ydepHbivME cBoiicTBamu: a) HsPO4/HoPO, s 6) HoPO,THPO,Z; B) HPO4Z /PO,Y; 1) HNO3/NO3'; 1)
HCOOH/HCOO'.

BCC

0, I, I

+a, 0, B, I

a, B, I', 1

Kakwue u3 KucI0THO-OCHOBHBIX Mmap 00/ana0T OydepusiMu cBoiictBamu; a) Hb'/HHb; 6) HbO,/HHbDO,;
B) HSO4/H,S04; ) NH; /NH40H; 1) NO3/HNO3?

BCE

+a, 0, T

a,0,B

B, 11

Kakwue 13 KHCIIOTHO-OCHOBHBIX map 007aaatT 0ydepubiMu cBoiictBamu: a) CI'/HCI; 6) NO3;/HNOg; B)
HSO4/H;S04; 1) CH3COO/CH3COOH; 1) NH,* /NH4OH?

BCE

a,0,B

+T, O

B, T, Il

Kakue u3 conpsiykKeHHBIX KHCIIOTHO-OCHOBHBIX Iap o0manaot 0ydhepHsiMu cBoiicTBamu: a) HCOO™
JHCOOH; 6) HPO,*/H,POy; B) HoPO4 /H3PO,; 1) HCO3/CO,?

+BCe

a,0

0,B,T

a,T

Kakue u3 OydepHbIX cUCTEM coJIepKaT B CBOEM COCTaBE TOJIKO COJIU: Q) CO%3/HCO5’; 6) HCO3/COy; B)
HPO,*/H,PO,; 1) H,PO,H3PO,; 1) HCOO/HCOOH; €) PO,*THPO,Z.

a,B,T

+a, B, €

0,T,¢e

a,0,B

K Bydepubsim pactBopam oTHocsaTes cmecu: a) NaH,PO,4 + Nap;HPO4; 6) HsPO4 + NaH,POy; B) Na,CO3 +
NaHCOg; F) Na,HPO,4 + NazPOa.

+BCe

a,0
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B, T
a,0,B

[Tpu no6asnenuu HCI B 6ydepHoii cucreme HPO42'/ H,PO,:

akTUBHas kKoHIeHTpanus (H PO42') yBenuuuBaetcs, (H,POy) - ymeHbIaeTcs

2. -
+aktusHas kounenrpanus (HPO,”) ymensmaercs, (H,POy) - yBenuumnBaercs
AKTUBHOCTH KOMITOHEHTOB HE U3MEHSIOTCS

Ipu no6asnernn NaOH k 6ydeproii cucreme HPO,%/ HoPOy:

+aKTUBHAs KOHIICHTPALIUS (HPO42') yBenuuuBacrcs, (HoPOy) - ymenbImaeTcst
akTHBHas kKoHIeHTpanus (H PO42') ymenbInaercs, (HoPOy) - yBenuunBaeTcst
AKTUBHOCTH KOMIIOHEHTOB HE U3MEHSIOTCS

[Tpu no6anenuun NaOH k Oydepnoii cucreme NH*4#/NH;-H,0:

+
+aktuBHas koHueHTpaiwms (NH; ) yBenmnuusaercs, (NHsH,0) - ymenbinaercs
axtuBHas Konuentpanus (NHs") ymensmaercs, (NHs-H20) - yBenmunaercs
AKTUBHOCTH KOMITOHEHTOB HE U3MEHSIOTCS

Ipu no6asnennn HCI B 6ydepnoii cucteme NH; /NH3-H,O:

aktuBHas konuentpanus (NH4") yBenmunpaercs, (NHs-H,0) - ymensmaercs
+axtupHas kounenTpanus (NH'4) ymensmaercs, (NHz-H,0) - ysenuuusaercs
AKTUBHOCTH KOMIIOHEHTOB HE U3MEHSIOTCS

ITpu nobasnernu NaOH k 6ydepnoii cucteme CH;COO/CH3;COOH:

+aktuBHas koHueHTpaiwms (CH3COOH) ysenmuusaercs, (CH3COO") - ymeHbIaetcs
axtuBHas koHuentpanus (CH3COOH) ymensimaercs, (CH3COQ) - yBenuuuBaetcs
aKTUBHOCTh KOMIIOHEHTOB HE M3MEHSIOTCS

ITpu no6asnennun HCI B 6ydepnoii cucreme CHzCOO/CH3COOH:

axtuBHas koHnentpanus (CH3COOH) ysennuusaercsi, (CH3COO") - ymeHbIraetcs
+aktuBHas koHneHTpaims (CH3COOH) ymensinaercs, (CH3COQO") - yBenuuuBaetcs
AKTUBHOCTh KOMIIOHEHTOB HE M3MEHSIOTCS

MakcumanbHy0 Oy(pepHy0 eMKOCTh CUCTEMbI UMEIOT MPH:
+pH =pK,

pH > pK,

pH < pKa

3TH MapaMeTPbl HE B3aUMOCBSI3aHBI JAPYT C APYroM

MaxkcumanbHoi OydepHOll eMKocThio Tpu (u3HonorndeckoM 3HadyeHun PH obnagaer KHCIOTHO-
OCHOBHAsI COTIPSDKEHHAsI rmapa:

H3PO4/H,PO4 (pKa (H3PO4) = 2,1)

+H,PO4 H,PO,* (pKa (H2PO4) = 6,8)

HPO,*/PO> (pKa (HPO,Y) = 12,3)

OydepHast eMKOCTh HE 3aBUCHUT OT COOTHOIICHHUS KOHIIEHTPAIHA KOMITOHEHTOB

[Tpu 0TMHAKOBBIX KOHIIEHTPAIUSIX KOMIIOHEHTOB Oy(depHast EeMKOCTb:
+MakcumanbHas, T. K. pH = pK,

MakcuMaibHas, T. K. pH > pK,

MUHHMMaJIbHa, T. K. PH = pK,

BydepHnas eMKocTh npu pa30aBIeHUN PACTBOPOB:
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+YM€HBI_H3.CTC5I, BCJICACTBUC YMCHBIICHUSA KOHICHTPAINKN BCECX KOMIIOHCHTOB CUCTCMbI
YBCIIUYUBACTCA, T. K. BO3pAaCTACT CTCIICHD AUCCOLIMAlUU 3JICKTPOJIHUTOB

HC U3MCHACTCA, T.K. COOTHOILICHHUEC KOHHCHTpaHI/If/'I KOMIIOHCHTOB OCTacCTCsA IIOCTOSAHHBIM
IMPAKTUYCCKN HEC UBMCHACTCA, T.K. KOJIMYCCTBO KOMIIOHECHTOB CUCTEMBI OCTAa€TCA HCU3MCHHBIM

BydepHbie cucTemMbl MOAACPKUBAIOT B OpraHU3ME PaBHOBECHS:
+KHUCJIOTHO-OCHOBHBIE

OKHCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIE

reTepOTrCHHbBIE

JINTaHJ000MEHHEIE

Anunos — 9To:

+yMEeHBIIEHNE KUCIOTHOW Oy(hepHOi eMKOCTH (PU3NOTOTHUECKOM CUCTEMBI 10 CPABHEHUIO C HOPMOM
YBEJIIMYUBACTCS KUCIOTHOU Oy(epHOil eMKOCTH (PH3UOIOTUYECKOM CUCTEMBI IO CPABHEHHUIO C HOPMOM
YBEJIMYMBACTCSI OCHOBHOU Oy(epHOit eMKOCTH (PU3HOTOTHYECKON CHCTEMBI 110 CPABHEHUIO ¢ HOPMOMA

Anxkanos - 310

YMEHbIIIEHUE KUCIOTHOM Oy(hepHOoil eMKOCTH (PU3MOJIOTHYECKOM CUCTEMBI IT0 CPABHEHUIO C HOPMOM
+yBenMueHNe KUCIOTHOH OydepHOit eMKOCTH (PU3HOIOTHYECKO CHCTEMBI TTI0 CPAaBHEHHIO ¢ HOPMO
yBEJIMUYEHUE OCHOBHOW OydepHOl eMKOCTH (PU3HOIOTHYECKON CUCTEMBI 10 CPABHEHHIO ¢ HOPMOM

docdarnas OydepHas cucTeMa COJIEPKHUT B OPraHU3ME KUCIIOTHO-OCHOBHBIC CONPSKCHHBIC MApPhI:
H3sPO,4 — kucnora, H,PO™ - conpsibkeHHOE OCHOBaHWME

+H,PO, — kucnora, HPO42' - CONPSKEHHOE OCHOBAHUE

HPO42' — KHUCJIOTA, PO43' - COMNPSIKEHHOE OCHOBAHUE

H3PO,4 — xucaora, PO43' - CONPSIKEHHOE OCHOBAHUE

Bydepnas emkocTb GenkoBoit Oy epHOil cucTeMbl KpoBH 0OJIbIle
+110 KUCIIOTE, T. K. B KPOBH pabOTAaeT aHMOHHBIN OeNKOBBIN Oydep
M0 OCHOBAHMIO, T. K. B KPOBH paboTaeT KaTHOHHBIN OeNKOBBIN Oydep
0 KUCTIOTE, T. K. B KPOBU pabOTaeT KaTMOHHBIN OEIKOBBIX Oydep
M0 OCHOBAHMIO, T. K. B KPOBU pabOTaeT B aHHOHHBIX OENKOBBIN Oydep

dusnonornyeckoe 3HaueHue PH mojaep:kuBaeTcsi MPU COOTHOIIEHWHM KOMIIOHEHTOB OMKapOOHAaTHOM
Oy(epHOli CUCTEMBI, pABHOM:

HCO5/CO,=1:18

HCO3/CO,=4:1

+HCO3/C0O,=18:1

HCO3/C02 =14

dusnonornyeckoe 3HaueHrne PH moamepkuBaeTcs MpU COOTHOIICHUH KOMIIOHEHTOB (pocdaTHOM
OydepHoii cUCTEMBI, PAaBHOM:

+HPO,*/H, PO, = 4:1

HPO,*/H,PO, = 18:1

H,PO, /HPO,” = 4:1

HPO,*/H,PO, = 1:18

[Tpu ¢usnonornyeckom 3Ha4yeHUU PH COOTHOIICHNE KOHIIEHTPALUT KOMIIOHEHTOB B THIPOKapOOHATHOMN
oydepnoii cucreme kpou [HCO3]/[CO,] =18:1. CaenoBarenbHo, OyhepHas eMKOCTh 3TOW CHCTEMBI 110
KHCJIOTE B CPABHEHUH ¢ Oy(QepHOI eMKOCTBHIO IO OCHOBAHHUIO:

+0osnbiIe

MEHBIIIe
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HX 3HAUYCHUA paABHBI

[Ipu ¢usnomorndeckom 3HaYeHHd PH COOTHOIIEHHE KOHIIGHTpAlUi KOMIIOHEHTOB ¢ dochaTHOMH
OydepHoli cuctreme KpoBU [HPO42']/[H2PO4'] = 4:1.CnenoBatenbHo, OyhepHas eMKOCTb 3TOH CHCTEMBI
10 KUCJIOTE B CpaBHEHUH ¢ Oy(depHOil eMKOCTBIO IO OCHOBAHHIO:

+0omb11e

MEHbIIIE

WX 3HAYCHUS PaBHBI

B opranusme mmeeT MecTo cienyroliee paBHOBECHE: H" + HCO;3 < H,CO3 « H,0 + CO, (Tutazma) <
CO; (sterkue). [Ipy rUMIOBEHTHUIISAIIUY JICTKUX :

IIEJIOYHOM pe3epB KPOBH yMeHbIaeTcs, PH Moun yBeIMuuBaeTCs

LIEJIOYHOM pe3epB KPOBU yMEHbIAeTcsl, PH Moun yMEHbIIAETCs

IIEJIOYHOH pe3epB KPOBH yBeM4YMBaeTcs, PH Mouun yBenuuuBaercs

+11e7I0YHOM pe3epB KPOBH yBelInUMBaeTcs, PH Mo4un yMeHbIIaeTcs

B opranm3me mMeeT MeCTO CIeayIoiee PaBHOBECHE: H" + HCO; < H,CO3; < H,0 + CO, (mmazma) <
CO; (nerkue). [Ipy runepBEHTUIISAIUHN JTCTKHX |

+11e7I0YHOM pe3epB KPOBU YMEHbIAaeTcs, PH Moun yBenmnyuBaeTcs

IIETIOYHOHN pe3epB KPOBHM yMEHbIIaeTcs, PH Moun ymeHbInaeTcs

IIEJIOYHOM pe3epB KPOBH yBeJIWUUBaeTcs, PH moun yBennuuBaeTcst

IIETIOYHOH pe3epB KPOBH yBeMYUBaeTcs, PH Moun yMeHbIaeTcs

[Ipy TUmOTEpMHMHM TeMmilepaTrypa B opraHusMe MoHWkKaT 10 24 °C. B 3TOM pexuMe MpOBOAATCS
oIepalu Mpy NaToJoruu KpoBooOpatieHus. 3HaueHue PH = 7,36 Oyzer B 3TOM citydae:

HOPMOW

+anmao3oM

aJIKaJI030M

IIpy wHTEHCUBHON (HU3MUECKOW HArpy3ke pas3BUBarOTCS MeTaboiauueckui aunmno3. Kakoit pexum
JBIXaHUSI MOXHO PEKOMEHJI0BAaTh CIPUHTEPY NEepe]l HayaioM Oera ISl MpeaBapUTeIbHOW KOMIEHCAIUH
MeTa0OJIMYECKOTro aru103a?

TUTIOBEHTUIISILIUIO JIETKUX

PEXUM JbIXaHUS HE NMEET 3HAUCHHUS

+TUNEPBEHTUIISLNIO JIETKUX

VY OONBHBIX CaxapHbIM JAMAa0ETOM 3a CUET HAKOIUICHHS B OpPraHU3Me D-THAPOKCHMACISHOW KUCIOTHI
pa3BHUBaETCH.

MeTa0O0INYECKUN alIKano3

peCTIpPaTOPHBIN amKaio3

+MeTa00INYECKUH arua03

peCIMpaTOPHBINA alua03

[Ipu BOBIXaHWHM YKCTOTO KHUCIOPOJa 3a CYET YMEHbIIeHus mapiuanbHoro naBiaeHus CO; B Jerkux
pa3BUBaETCS:

peCTIpPaTOPHBINA alua03

+pecnupaTopHbINA AJIKaI03

pH He u3mensercs

MeTa0OJIMUECKNH allnao3

[Ipu 3a00seBaHMAX, CBSI3aHHBIX C HAPYIICHUEM JIBIXaTeIIbHONW (QYHKIIMH JETKUX (OpOHXHTE, BOCTIAJICHUH
JIETKUX U T.I1.) IPUBOJAIIUM K yBenuueHuto conepxkanus CO; B 1erkux HaOmonaeTcs:
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+IBIXaTCILHBIN allUI03
pH He u3meHsercs
IBIXaTeIbHBIN aJIKajo3
MeTa00INYECKHH aJKano3

YBenuueHue mea0YHbIX NPoAYKTOB MeTabonn3Ma koHueHnTpanuo CO; B m1a3Me KpoBH:
YBEJINYUBAET
+yMeHbIIAET
HE U3MEHSET

VYBenn4YeHne KUCIOTHBIX MPOIYyKTOB MeTabonmu3Ma KoHrenTpauuio CO; B mia3me KpoBH:
+yBeJIM4YCHUE

YMEHBIICHUS

HE U3MEHSET

®docdarnas OydepHas cucrema 1eHCTBYET:

1a3Me KpoBU

+B 1U1a3Me KPOBU M BO BHYTPEHHEH CpeJie SPUTPOIIUTOB
BO BHYTPEHHEN ce0e 3pUTPOLUTOB

I'emornobunoBas OydepHas cucrema JIeHCTBYeET:

B IJIa3Me KPOBU

B IJIa3M€ KPOBHU U BO BHYTPEHHEHU CPEIE SPUTPOLIUTOB
+BO BHYTPEHHEH! CpeJie IpUTPOIIMTOB

Haubonee OpicTpo neiicTByromieil B opranusme siBisiercs 0OydepHas cucrema:
dbocdarnas

+ruapoxapOOHaTHAS

OenkoBas

reMorjIoONMHOBas

MaxkcuManbHbIH OTHOCUTENBHBIN BKJIAJ B MOJIEpKaHUE MPOTOJIUTHYECKOTO TOMEOCTa3a B MiasMe KpoBU
BHOCHUT OydepHasi cuctema:

+ruapokapOOHaTHas

OenkoBas

ruspodocharHas

reMoryioOnHoBast

MaxkcuManbHbI OTHOCUTENIBHBIN BKJIAJI0B MOAACPKAHUE MPOTETUTUUECKOTO TOMEOCTa3a BO BHYTPEHHEH
Cpezie HPUTPOIIMTOB BHOCUT OydepHas cucrema:

rupokapOoOHaTHas

OcnKoBast

ruapodocdarHas

+reMOorI001MHOBas

IIpy yBenMYEHMM KOHLEHTPAallMd IPOTOHOB BO BHYTPUKIETOYHOM JKUIAKOCTH IPOUCXOIUT UX
HelTpanu3anus ruapodochaT-uOHAMHE COTIACHO ypaBHeHHI0 peakmmm: H' + HPO,® «— H,POy. [Ipn
sToM PH Moun:
+YMEHBIIAETCSA
YBEJINYUBAETCS
HE U3MEHSAETCS
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Byner nu mopmepkuBath MOCTOSSHHBIM 3HaueHue pH cucrema, cocrosimas uz 5 mut 0,1 M NH3-H,O u 5
it 0,1 M NHyCl, eciu x neii no6asuts 1 Mt 0,01 M pacrBopa NaOH?

+1a

HET

Byner nu moaaepkuBaTh MOCTOSIHHBIM 3HaueHue pH cucrema, cocrosimas uz 5 vt 0,1 M HCl u 5 Mt 0,1
M NaCl, ecnu k Heit no6aButh 1 Mt 0,01 M pactBopa NaOH?

Ia

+HET

Byner nu monnep:xuBath nMocTossHHBIM 3HadeHue pH cucrtema, cocrosimas u3 5 mut 0,1 M NaOH u 5 mn
0,1 M NaCl, ecnu x ueit nob6asuts 1 M 0,01 M pacrBopa HCI?

aa

+HET

Bbyner nu mognepkuBath MocTossHHBIM 3HaueHue pH cuctema, cocrosimast u3 5 it 0,1 M NH3-HO u 5
it 0,1 M NH4Cl, eciu k Heii no6asuts 1 mut 0,01 M pacteopa HCI?

+1a

HET

YKaxuTe, MPU CMEIINBAHUHA KaKUX PACTBOPOB MOXKET 00pa3oBaThCsl cHCcTeMa, oOanaromas 0yhepHbIM
JIENUCTBUEM:

NaH,PO, + NaCl

Na,SO4 + H,SO,

NazPO, + NaOH

Na,SO, + NaOH

+NaH,PO, + Na;HPO,

VYkaxuTe, Ipu CMEIIMBAHUM KaKUX PacTBOPOB MOKET oOpa3oBaThCsl cucTeMa, obnajnaromas 0ydepHbIM
JENUCTBUEM:

Na,SO,4 + H,SO4

+NaHSO; + H,S04

Na,SO3; + NaOH

NaHSO,4 + H,SO,

NaHSO; + H,SO4

VYkaxkuTe, Mpu CMEIIMBAHUM KaKUX PacTBOPOB MOKET 00pa3oBaThCs cucTeMa, obOnaaaromas 0ydepHbM
JEUCTBUEM:

CH3COOK + CH3COONa

CH3COOH + NaOH

+CH3COOH + CH3COONa

CH3COOH + C;Hs0H

CH3COOK + HCI

VYkaxuTe, pu CMEIIMBAHUM KaKUX PacTBOPOB MOKET o0pa3oBaThCsl cucTeMa, obnanaromas 0yhepHbIM
JEUCTBUEM:

+NH3-H,0 + NH,CI

NH3-H20 + NaOH

NH;-H,0 + NaCl

NH3-H,O + HCI

NH,CI + HCI
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BriGepute TE yTBEpKIEHHS, KOTOpPBIE BEPHO ONHUCHIBAIOT OHMOJOTHYECKYIO pOJIb OMKapOOHATHOMU
OyhepHOl cuCTeMBI

+mpu n3661ITKE CO2, paCTBOPEHHOTO B TIa3Me KPOBU HAOIIOACTCS alfua03

npu u30sITKe CO2, paCTBOPEHHOTO B IJ1a3Me KPOBH HAOIIOAAETCS alIKaio3

+0ydepHas eMKOCTh OMKapOOHATHOW Oy(hepHO CHCTEMBI BHIIIIE 110 KHCIIOTE, YeM I10 IIETI0OYH

OydepHast eMKocTh OMKapOOHATHOM Oy(pEepHOI CHCTEMBI BBIIIE 0 IIEJI0YH, YEM 110 KHCIIOTe
+OukapOonaTHas OydepHas cuctema siBisgercs dpGeKTUBHBIM (pu3nonornueckum 0ydepom BOIM3HM pH,
paBHbIM 7,4

+OukapOonaTHas OydepHas cucremMa HanboJsee 3HaYuMa B T1a3Me KPOBH

O6ukapOoHaTHas OydepHas cucTeMa UMeeT IPEUMYIIECTBEHHOE 3HaUeHHE B KJIIETOYHOM CEKTOpE

Bribepute Te yTBEpkKIACHHS, KOTOPBIE BEPHO OMUCHIBAIOT OMOJIOTHYECKYIO posib docdarHoit OydepHoit
CUCTCMBI:

+docdarnas OydepHas cucreMa UMeeT MPEUMYIICCTBCHHOE 3HAYCHHE B KIIETOYHOM CEKTOPE

dbocdarnas OydepHasi cuctema Haubosee 3HaYUMa B IJ1a3Me KPOBU

+0ydepHbIe OCHOBaHHS MPEICTABICHBI B OCHOBHOM KAIMWHBIMH COJISIME (POCHOPHOIN KUCITOTHI

+B KpoBu poib ¢ochaTtHOoro Oydepa CBOIUTCS B OCHOBHOM K TIOJICPKAHHIO TIOCTOSIHCTBA U
BOCITPOM3BOJICTBA OMKapOoHaTHOTO Oydepa

B KpoBH poib (ocharHoro Oydepa cBOAMTCS B OCHOBHOM K TMOJICPIKAHHIO IIOCTOSHCTBA U
BOCIIPOU3BOICTBA OenkoBoro 0ydepa

+docdarueiii Oydep nMeer HambobIllIee 3HAYCHHE B TAKUX OMOJIOTMYECKUX JKUAKOCTSIX, KaK MOoYa U
COKH IHIIEBAPUTEIHHBIX JKEJIe3

N30snexkTpruyeckas Touka OEJIKOB I1a3Mbl KPOBH JICKUT B
+cnabokucioit cpeae npu pH 4,9-6,3

crnabomenoynou cpene npu pH 7,9-8,3

HelTpanbHoi cpeae mpu pH 7,1-7,3

kucioi cpene npu pH 3,8-4,3

BeiOepure Te yTBep>KAEHHS, KOTOpble BEpPHO ONMCHIBAIOT OMOJIOTHYECKYIO poJib OenkoBoil OydepHOoit
CHCTEMBI:

6enkoBas Oy¢epHas cucrema HauboJee 3HauuMa B Ij1a3Me KPOBH

+00JIb1II0€ 3HAUEHUE B MOJIEP’KaHUU MOCTOAHCTBAa pH BHYTpHU JKMBBIX KJIETOK UMeeT OenkoBas OydepHas
cucreMa

+B KpOBU pabOTaeT aHMOHHBIN OEIKOBEIN Oydep

B KpPOBH pabOTaeT KaTHOHHBIN OelnKoBbIi Oydep

B KPOBH pabOTaeT KaTUOHHBIA U aHUOHHBIN OEIKOBBIN Oydep

+0CHOBHYIO 4acTh O€JIKOB IIa3Mbl KPOBU COCTABIISIOT aJIbOYMUHBI U TII00YIHHBI

+0ydepHas eMKoCcTh O0eaKoBOM OydepHOil cucTeMbl 3HAUNTENBHO BBIIIE IO KUCIIOTE

OydepHas eMKoCTh 0eKoBOM Oy(hepHOl cHCTeMbl 3HAUUTENFHO BBIIIE 10 OCHOBAHUIO

KucnorHo-ocHOBHOE paBHOBecHE€ B Ila3M€ KpPOBU OOECTEeUMBaeTCs CIEAYIOIUMU OydepHbIME
CHCTEMaMHU:

reMorJIoOONHOBas

areraTHas

+ruapokapOOHaTHAS

+0enKkoBas

+ruapodochaTHas

aMMOHHWMHAs
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KucinotHo-ocHOBHOE paBHOBeCME B KIETKaX KpOBU OOECIEeYMBaeTCs CIEeAyIOUMMH OyQepHbIMU
CHCTEMaMH:

+reMOorI00MHOBas

aleTaTHast

+ruspoxapOoHaTHas

OenKoBast

+ruapodochatHas

aMMOHHIHAs

Uemy paBHo 3HaueHue pH Oydepnoit cmecu, coctosimeir u3 5 miu 0,1 M CH3COOH u 5 mn 0,1 M
CH3COONa; pK, = 4,75

10,3

+4,75

6,3

5,7

3,8

Uemy paBHo 3HaueHue pH Oydepnoit cmecu, cocrosimeid u3 1 mu 0,1 M CH3COOH u 9 mn 0,1 M
CH3COONa; pK, = 4,75

10,3

4,75

6,3

+5,7

3,8

Yemy paBHo 3HaueHue pH Oydepnoit cmecu, coctosmeit u3 5 min 0,1 M NaHCOz u 5 M1 0,1 M H,COs;
pKa1 = 6,3, pKs2 = 10,3

10,3

4,75

+6,3

5,7

3,8

Yemy paBHo 3HaueHue pH Oydepnoit cmecu, cocrosmeit u3 5 mi 0,1 M NaHCO;3 u 5 M 0,1 M NayCOs;
pKa1 = 6,3, pKs2 = 10,3

+10,3

4,75

6,3

57

3,8
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3. OcHOBBI (pu3HYECKOH XUMHH
OcHo6bl XuMuuecKkoi mepmoOuHaAMuKU

Yo u3ydyaeT XMMUIECKasi TEPMOTHHAMHKA:

CKOPOCTH IPOTEKAHUS XUMUYECKHUX IIPEBPALLECHUA U MEXaHU3MBbI 3TUX IIPEBPALLECHUN

+3HEPreTHYECKUE XapAKTEPUCTUKUA (PU3MUYCCKUX U XMMHUYECKUX TPOIECCOB U CIIOCOOHOCTh XUMHUYCCKUX
CHCTEM BBITIONHSATH TIOJIE3HYIO padoTy

YCJIOBUS CMEIIICHHSI XUMHUYECKOTO PABHOBECHS

BJIMSIHME KaTaJIM3aTOPOB Ha CKOPOCTh OMOXMMHUYECKHUX MPOIIECCOB

OTKpBITOM CUCTEMOW Ha3bIBAIOT TAKYIO CUCTEMY, KOTOPAs:

He OOMEHUBAETCs C OKPY KaIOLIei cpe1oil HU BEIIeCTBOM, HU YHEPrUei
+00MEHHUBAETCS C OKPYKAIOIIEH CpeIoi U BEIIECTBOM, U SHEpTUeh

00MEHHUBAETCS C OKpY>Kalollel cpefoi sHeprueil, Ho He 0OMEHNBAETCs BEIIECTBOM
00OMEHHUBAETCS C OKPYKAIOIIEH cpeiol BEIECTBOM, HO HE OOMEHUBAETCS SHEepPTUEH

3aKphITON CHCTEMOM HA3BIBAIOT TAKYIO CUCTEMY, KOTOpAs:

He OOMEHUBAETCS C OKPY KAIOIIeH cpeioi HU BEIIeCTBOM, HU YHEPrHei
00OMEHHUBAETCS C OKPYKAIOIIEH Cpeiol U BEIIECTBOM, M dHEPTUeH

+00MEHHBAETCS C OKPYIKAIOIIEH Cpeioi HIHEprueii, HO He 0OMEHHBAETCS BEIIECTBOM
00OMEHHUBAETCS C OKPYKAIOIICH cpeoii BEIIECTBOM, HO HE OOMEHHUBACTCS SHEPTUEH

N30nupoBaHHON CHCTEMOU HA3bIBAIOT TAKYIO CUCTEMY, KOTOPAS:

+He 0OMEHUBAETCS C OKPYXKAIOIIEeH cpeioil HU BEIIeCTBOM, HU IHEPrHe
0OMEHHUBAETCS C OKPYKAIOIIEH Cpeiol U BEIIECTBOM, M dHEPTUei

00MEHHUBAETCS C OKpY>Kalollel cpefioi sHeprueil, Ho He 0OMEHHBAETCs BEIIIECTBOM
0OMEHHMBAETCS C OKPYIKAIOIIEH Cpeioi BEIIeCTBOM, HO HE OOMEHUBAETCS YHEprUue

K kakoMmy Tuny TepMOAMHAMUYECKHX CHUCTEM IIPUHAIUICKUT PACTBOP, HAXOAAIIMKICS B 3alasHHOU
amIIyJje, MOMEIIEHHOM B TepMOCTaT?

+HU30IMPOBAHHON

OTKpPBITON

3aKpBITON

CTallMOHAPHOU

K kakomy THIy TEpMOAMHAMMYECKHX CHCTEM IPHHAUICKUT pPacTBOpP, HAXOMSIIMICA B 3allasHHOU
amrmyiie?

M30JIMPOBAHHOU

OTKPBITOH

+3aKpbITOU

CTallMOHAPHOU

K xakoMy THITy TEpMOAMHAMUYECKUX CUCTEM IPHUHAIIICHKUT KUBas KJIeTKa?
+OTKpBITOU

3aKpBITON

M30JIMPOBAHHOU

PaBHOBECHOU

Kakue napamerpsl TEpMOAMHAMUYECKON CHCTEMBI HA3bIBAIOT SKCTEHCUBHBIMU?
BEJIMYMHA KOTOPBIX HE 3aBUCUT OT YKCJIA YACTHUIL] B CUCTEME

+BeJINYMHA KOTOPBIX 3aBUCHUT OT YHCJIa YACTUL] B CUCTEME

BEJIMYMHA KOTOPBIX 3aBUCHUT OT arperaTHOrO COCTOSIHUSL CUCTEMBI
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BCJIMYMHA KOTOPBIX 3aBUCHUT OT BPCMCHU

Kakue napameTpsl TepMOIMHAMUYECKON CUCTEMbI HAa3bIBAIOT HHTEHCHUBHBIMU?
+BEIMYMHA KOTOPBIX HE 3aBUCUT OT YUCJIa YACTUL B CUCTEME

BEJIMYMHA KOTOPBIX 3aBHUCUT OT YKCJIA YACTUL] B CUCTEME

BEJIMYMHA KOTOPBIX 3aBUCUT OT arperaTHOro COCTOSHUSA

BEJIMYMHA KOTOPBIX 3aBUCUT OT BPEMEHHU

q)}IHKLII/ISIMI/I COCTOSHHA TepMOI[I/IHaMI/I‘{eCKOfI CHUCTCMbI HA3bIBAIOT TaKHUEC BCIIMYUHBI, KOTOPBIC:
+3aBUCAT TOJHKO OT HAYAJILHOI'O U KOHEYHOT'O COCTOSIHUA CUCTEMBI

3aBUCAT OT ITYTH ITpoLecca

3aBUCAT TOJIBKO OT HAYAaJIbHOI'O COCTOAHHSA CUCTCMBI

3aBHCAT TOJIBKO OT KOHCYHOI'O COCTOAHUSA CHCTCMBI

Kakue BennuuHbl ABISAIOTCS (QYHKIUSAMHU COCTOSIHUSI CUCTEMBI: a) BHYTPEHHsS 3Heprus; 0) pabota; B)
TEIUIOTA; ') SHTANBIINS; 1) SHTPOIIHSL.

+a, T, O

6,B

BCE€ BEJIMUUHBI

a,0,B,T

Kakne u3 cieqyromux CBOWCTB SIBISIOTCS WHTEHCHBHBIMH: a) IUIOTHOCTB; O) JaBJEHHE; B) Macca; T)
TEMIIEpaTypa; 1) SHTANbINS; €) 00beM?

+a, O, T

B, II, €

0,B, T, ¢

a, B, I

Kakue u3 crienyroomux CBOWCTB SBISIOTCS 3KCTEHCHUBHBIMU: a) IJIOTHOCTH; O) JaBlieHHE; B) Mmacca; TI)
TeMmIeparypa; A) SHTaIbIus; €) 00bem?

+B, I, €

a,0,r

0,B,T, ¢

a,B, T

Kakue ¢opmbl oOMeHa »sHeprueil MexIy CHCTEMOW U OKpyXarolled cpenoil paccMaTpuBaeT
TepMOJMHAMMKa: a) Temjaora; 0) paboTa; B) XMMHYECKas; I') JIEKTpUYecKas; J1) MeXaHH4YecKas; e€)
sJIepHasi U COJIHEUHAs?

+a, 0

B, T, 1, €

a,B, T, I, €

a,B, T, ]I

[Ipoueccsl, mpoTeEKarOLKeE MPU MOCTOSTHHON TEMIIEPATYpPE, HA3bIBAKOTCS:
M300apUIECKUMHU

+HU30TepMUYECCKUMU

HU30XOPUYECKUMU

aanadaTHYeCKUMHU

[Iporeccel, mpoTeKaroIue Mpy MOCTOSHHOM 00beMe, Ha3bIBAIOTCS
M300apUIECKUMHU
M30TEPMHUYECKUMU
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+HU30X0pPUICCKUMU
annabaTUYeCKUMHU

[Tpotiecchl, MpOTEKAIOIIKE TP MOCTOSHHOM JIaBJICHUH, HAa3bIBAIOTCS:
+1300apuIeCKUMU

HU30TEPMUYCCKUMHU

H30XOPUICCKUMHU

anuabaTHYECKUMU

BHyTpeHHs SHEpTUsi CUCTEMBI — 3TO:

+BeCh 3a1ac YHEPTUU CUCTEMbI, KPOME MOTEHIIMAIIbHON SHEPTHUH €€ MOJI0KEHUSI U KWHETUYECKON IHEPTUn
CUCTEMBI B 11€JIOM

BECh 3aI1ac YHEPTUU CUCTEMBbI

BECh 3aI1ac YHEPTHH CUCTEMBI, KPOME MOTCHIIMATBLHOM SHEPTUU €€ MOJI0KCHHUS

BEJIMYMHA, XapaKTePU3YIOIIasi MEPY HEYMOPSAIOUYEHHOCTH PACTIONOKEHHS YaCTULl CUCTEMBbI

Kakoii 3aK0oH 0TpaskaeT CBs3b MEXIly pabOTOM, TETIOTON U BHYTPEHHEH SHEPTHel CUCTEMBI?
+BTOpOH 3aKOH TEPMOJANHAMUKHI

3akoH ['ecca

IIEPBbII 3aKOH TEPMOJUHAMUKU

3akoH Bant-I'odpda

IIepBblil 3aKOH TEPMOAVMHAMHUKH OTPAXKAET CBI3b MEKIY:
+paboToH, TEIIOTON 1 BHYTPEHHEH YHEepruei

cBoOoHOM 3Hepruei ['nb0ca, sHTaNIBIINEN U SHTPOIIUEH CUCTEMbI
paboToii U TETIIOTON CUCTEMBI

paboToii 1 BHYTpEHHEH 3Hepruei

Kaxoe YPaBHCHHUE ABJIACTCA MATCMATHUYCCKUM BBIPAXKCHUCM IICPBOr0 3aKOHA TCPMOAWHAMUKU IJId
HU30JIMPOBAHHBIX cucrem?

+AU =0
AU =Q - p-AV
AG = AH - T-AS

Kaxoe YPaBHCHHUE ABJIACTCA MATCMATHUYCCKUM BBIPAXKCHUCM IICPBOr0 3aKOHA TCPMOAWMHAMHUKU JJIA
3aKPBITBIX cucrem?

AU=0
+AU=Q - p-AV
AG = AH - T-AS
AS > 0.

[TocTostHHOM MM TEPEMEHHOI BETMUYUHOM SIBIIETCS BHYTPEHHSIS SHEPTHS U30JIMPOBAHHON CUCTEMBI?
+MO0CTOSTHHOM
IIEpPEMEHHOMN

B wm3onupoBaHHOW cuUCTeMe MPOTEKAeT peaklus CropaHus BOJOPOJA C OOpa3oBaHHEM JKUJIKOH BOJIBI.
N3mensiercs mu BHYTPEHHSS DHEPTUA U SHTAIbIIUS CUCTEMBI?

BHYTPECHHSSI DHEPTHsI HE U3MEHUTCS, YHTAJIBIINSA U3MEHUTCS

+BHYTPEHHSS SHEPTHSI U3MEHUTCS, SHTAJIBIINSA HE U3MEHUTCS

BHYTPECHHSS SHEPTHs HE U3MEHUTCS, SHTAJIBIINSA HE U3MEHUTCS

BHYTPEHHSAS DHEPT Ul U3MEHUTCS, DHTAIbIIUI U3MEHUTCS.
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IIpn kakux yCIOBHUSX WU3MEHEHHUE BHYTPEHHEH DJHEPIMM PaBHO TEIUIOTE, IIOJy4aeMOM CHCTEMOW U3
OKpYy>Karoleu cpenbl?

+1pU IOCTOSTHHOM 00BEMe

IIPY IOCTOSIHHOM TeMIleparype

IIpY IOCTOSTHHOM JIaBJICHUU

HU IIPHA KaKUX

TemmoBoit 3¢ HeKT peaknu, MPOTEKAIOIICH MPU MOCTOSTHHOM 00beMe, Ha3bIBACTCS H3MECHECHUCM:
SHTAIBINU

+BHYTpEHHEH SHEPTHH

SHTPOITUH

cB0OOOTHOM 2Hepruun ['mb0ca

OHTaIBIUI pC€aKluu — 3TO:

+KOJIMYECTBO TEIJIOTHI, KOTOPOC BBIACIIAACTCA WJIM IOIJIOIIACTCA B XOOC XHUMHYICCKOH pCakuuun Ipu
I/I306apHO'I/I3OTepMI/ILICCKI/IX YCJIOBHUAX

KOJMYCCTBO TCIJIOTBI, KOTOPOC BBIACIIACTCA WM IIOIJIOIIACTCA B XOI€ XHUMHYISCKOM pCakuuun I1pu
HU30XOPHO-U30TCPMUYUCCKUX YCIIOBUAX

BCJIIMYHHA, XapaKTCPU3YyIolias BOSMOXKXHOCTb CAMOIIPOMU3BOJIbHOI'O ITPOTCKAHUS IIpoLecCa

BCJIMYNHA, XapaKTCPU3YIOIasad MEPY HECYIIOPALOYCHHOCTH PACIIOJIOKCHHUA U ABUKCHUSA YaCTUL] CUCTEMbI

XHUMUYECKHUE MPOLIECCHI, IPU IPOTEKAHUU KOTOPBIX IIPOUCXOJUT YMEHBIICHUE SHTAIBIIMNA CUCTEMBI U BO
BHEIIHIOIO CPENY BBIIAEISIETCS TEIIOTA, HA3bIBAIOTCA:

SHAOTEPMUYECKUMHU

+9K30TE€pPMUYECKUMU

OK33PTOHUYECKUMH

SHIDPTOHUYECKUMHU

[Ipy Kakux yCIOBHUSAX M3MEHEHUE SHTAIBIIMM PABHO TEIJIOTE, MOJYy4aeMOW CUCTEMOM M3 OKPYKaOIIEH
cpenbl?

P MIOCTOSIHHOM 00beMe

IIPY IOCTOSIHHOM TeMIleparype

+IIpU IOCTOSIHHOM J1aBJIEHUU

HU TIPH KaKUX

TennoBoil 3¢ ekt peakiuy, MpoTeKarolieil Mpu MOCTOSTHHOM JIaBJICHNH, Ha3bIBAETCS U3MEHEHUEM:!
BHYTPEHHEHN YHEPTrUU

HU OJIHO U3 NPEBbIAYIINX OIPENEICHUN HEBEPHO

+OHTAJILINN

SHTPOIUU

Kaxkue nporecchl Ha3pIBatOT SHAOTEPMUYECKUMU?
U1t KoTopbix AH oTpunarensHo

s KoTopbix AG oTpunareiabHo

+1u14 koTopbiX AH nonoxxurenbHO

111 KOTOPbIX AG MOJIOKUTENBHO

Kaxkue npoiiecchl Ha3bIBatOT I3K30TEPMUUYECKUMHU?
+114 kotopbix AH otpunarensHo

st KoTopbix AG oTpunareiabHo

JU1s1 KOTOphIX AH MOJI0XKUTENBHO

U1t KOTOPBIX AG TIOJIOKUTENBHO

89



Ykaxute GopMyIMpoBKY 3akoHa [ecca:

TEIOBOM 3P (PEKT pPeakluu 3aBUCUT TOJBKO OT HAYAIBHOTO M KOHEYHOI'O COCTOSIHHS CHCTEMBI U HE
3aBUCHUT OT IIyTH pEaKLIUU

TEIJIOTa, MOTJIOoNIaeMasi CUCTEMOM NP MOCTOSHHOM 00beMe, paBHa M3MEHEHHIO BHYTPEHHEH >HEpruu
CUCTEMBI

+TenoTa, NorjaomaemMasl CAICTEMOH NpY NOCTOSTHHOM JIaBJIEHUH, PaBHA U3MEHEHUIO SHTAJIBIIMY CUCTEMBI
TEII0BOM 3(PQEKT peakluy He 3aBUCUT OT HAYaJIIbHOTO M KOHEYHOI'O COCTOSIHUSI CUCTEMBI, a 3aBUCUT OT
IIyTU peaKuuu

Kakoii 3aK0H JI€)KUT B OCHOBE pacyeTOB KaJIOPUHHOCTH IIPOJYKTOB ITUTAHUS?
Bant-T'odda

+I'ecca

CeueHoBa

Payna

[Tpu OKHUCIIEHUH KaKHUX BEIIECTB B YCIOBUAX OPraHU3Ma BhIICISICTCS OOJIbIIee KOJUYSCTBO dHEPIHU?
OCIIKOB

+KHpOB

yIJIEBOJIOB

YTIIEBOJIOB U OCITKOB

CamoIpon3BOIBHBIM HA3bIBAETCS MPOLIECC, KOTOPBI:
OCyHIECTBIISICTCS 0€3 TOMOIIN KaTaau3aropa
COIIPOBOKAAETCS BBIACICHHEM TETIOTHI
+ocyltecTBisieTcst 6e3 3aTpaThl SHEPTUU U3BHE
MIPOTEKAET OBICTPO

DHTpOIUs peaKkuu - ITO:

KOJINYECTBO TEIUIOTHI, KOTOPOE€ BBLAEISAETCS MM TOIJIOMAeTCs B XOJ€ XHMMHYECKOM peakuuu mpu
1300apHO-U30TEPMUUECKUX YCIOBUSIX

KOJIMYECTBO TEIUIOTHI, KOTOPOE BBLAEISAETCS MJIM TOIJIOMAeTCs B XOJ€ XHMMHYECKOM peakuuu mpu
M30XOPHO-U30TEPMHUECKUX YCIOBUSIX

BEJIMYMHA, XapaKTepU3yIOIasi BO3MOXKHOCTb CAMOIIPOU3BOJILHOTO IPOTEKAHNUS Ipoliecca

+BeNMYNHA, XapaKTePU3YOIIasi Mepy HEYIOPSIIOUEHHOCTH PACTIONOKEHUS M IBU)KEHUS YaCTHI] CHCTEMBI

Kakoii QyHkuueld cocTOSHUS XapaKTepU3yeTcs TEHICHIUS CHCTEMbl K JOCTHUKEHHIO BEPOSTHOTO
COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMallbHasi OECIOPSIIOYHOCTh pacipeaesieH s YacTuIl?
SHTaJIbIIUEN

+3HTpOnUEn

sHeprueil ['u60ca

BHYTPEHHEHN dHEpruen

B KakOM COOTHOHNICHHMHU HaXOOATCs 3HTpOHI/II/I TpCX arpeFaTHBIX COCTOHHI/Iﬁ OAHOI'0 BCHICCTBA: Ia3a,
)KI/II[KOCTI/I, TBep]IOFO TCJa.

+S() > Se) > Strm)

Strs) > Sw) > Ser)

S > Sy > Srm)

arperaTHoe COCTOSHHUEC HEC BJIMJACT HA 3HAUCHUC 3HTpOl'II/II/I

B kakoM u3 cieayrommx MpoLEcCOB JOJKHO HAOMIOAAaThCsS HauOOJIbIIee MOJOXKHUTEIbHOE N3MEHEHUE
SHTPOIINH:
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+CH3OH (t8) — CH3OH )
CH30H (t8) — CH3OH (%)
CHgoH ) — CHgOH (TB)
CH30H (x) — CH30H (TB)

BriOepure npaBuiibHOE YTBEP)KICHHUE: SHTPOIIUS CUCTEMbI YBEITMUMBAETCS IIPU:
MIOBBIIICHUY J1ABJICHUS

Iepexo1e OT KUIKOIro K TBEPIAOMY arperaTHOMY COCTOSHUIO

+IIOBBIIICHUN TEMIIEPATYPBI

nepexozie 0T ra3000pa3HoOro K )KUIKOMY COCTOSTHUIO

Kakyro TtepmoamHamuueckylo (YHKIUIO MOXKHO HCIIOJIb30BaTh, YTOOBI MpeAcKa3aTh BO3MOXKHOCTb
CaMOMPOU3BOJIBHOTO MPOTEKAHUS PEAKIIMHU B U30JIMPOBAHHON cucteMe?

DHTAJIBIIUIO

BHYTPEHHIOIO DHEPTUIO

+3HTPOIHUIO

MOTEHIMAIBHYIO DHEPTUIO CUCTEMBI

Kakoe YpaBHCHHUE SABJIACTCA MATCMATHYCCKUM BBIPAKCHUCM 2-F0 3aKOHa TCPMOIAWHAMHUKU JIA
HU30JIUPOBAHHBIX cucrem?

AU =0

+AS > Q/T

AS<QIT

AH=0

Ecnu cuctema oOpaTUMbIM 00pa3oM MOdydaeT KOJIMYECTBO TerioThl Q mpu temmeparype T, To 00
SHTPOITMHU CHCTEMBI MOKHO CKa3aTh, 4TO OHA:

BO3pacTaer Ha BeauuuHy Q-T

+Bo3pacraer Ha Benuuuny Q/T

BO3pacTaeT Ha BeNHuKHYy, Oosburyro Q/T

BO3pacTacT Ha BEJIUYUHY, MeHbIYI0 Q/T

B wu30mupoBaHHON cUCTEME CaMOINPOU3BOJIBHO IPOTEKAET XUMHYECKas peakuus ¢ 00pa3oBaHUEM
HEKOTOPOTr0 KOJUYECTBA MPOAYKTa. Kak M3MEHAETCS SHTPOINs TaKOM CUCTEMBI?

+yBEIMINBACTCS

YMEHBIIIAETCS

HE U3MEHSETCS

JOCTUTa€T MUHUMAaIBHOI'O 3HAYCHUS

VYkaxure, B KaKuX IMpoIeccax U MpH KaKUX YCIOBHSIX M3MEHEHHUE SHTPOIUU MOXKET OBITh paBHO paboTe
nporecca?

B U300apHBIX, P NMOCTOSIHHBIX P u T

B U30XOPHBIX, MPH MOCTOSHHBIX V 1 T

+U3MEHEeHHEe SHTPOITUN HUKOT1a HEe paBHO padoTe

B U30TEPMHUUYECKHUX, ITPH MOCTOSAHHBIX P n V

Kak n3MeHuTCs CBsi3aHHas SHEPTHs CUCTEMBI | S TpU HarpeBaHUH U TIPU €€ KOHIEHCAIUH?
+1pU HarpeBaHUU PACTET, IPU KOHACHCAIIMH YMEHBIIIAETCS

P HArPEBAHWW YMEHBINACTCS, TIPU KOHCHCAITH PACcTET

HE MPOUCXOANUT U3MEHEeHue T-S

IIpY HarpeBaHUU U KOHACHCALIUH PACTET
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Kakue mapamerpbl cucTeMbl HEOOXOAMMO TOIJICPKUBATH MMOCTOSHHBIMH, YTOOBI 110 3HAKY M3MEHCHUS
SHTPOITUH MOXKHO OBLIO CYAUTH O HAIIPABJICHUH CAMOIIPOM3BOJILHOTO IPOTEKaHHs porecca’?

JaBJICHUE U TEMIIEpaTypy

00beM U TeMIeparypy

+BHYTPEHHIOIO SHEPTHIO U 00bEM

TOJIBKO TEeMIIEpaTypy

B um3onupoBaHHON cucTeMe BCE CAMOIPOM3BOJBHBIE IMPOLECCHl MPOTEKAOT B CTOPOHY YBEIUYEHUS
Oecriopsinka. Kak mpu 3ToM U3MeHseTCsl SHTPOIHs?

HE U3MEHSETCA

+yBEIIMYNBACTCS

YMEHBILIAETCSA

CHayaJla yBEJIU4YMBACTCS, 4 3aT€M YMEHBIIAETCS

DHTponus Bo3pactaeT Ha Beiuuuny Q/T s
+o0parumoro nporecca

HeoOpaTHUMOro mporecca

TOMOT'€HHOTO

reTepOreHHOTO

Kak u3Mensiercst 3HTpoIus CUCTEMBI 3a CUET IPSIMON U 0OpaTHOH peakluy IPU CUHTE3e aMMuaKa?
+IpsMasi peakius UJIeT ¢ YMEHBIIEHUEM SHTPOIHHU, 00paTHAs — C yBEJIMYEHUEM

npsiMasi peaklys UIET ¢ yBEIMYEHUEM SHTPOIIMH, 00paTHAas - C yMEHbILIEHUEM

SHTPOIHS HE U3MEHACTCA B XOZ€ PEaKIuu

SHTPOIINS YBEIMUUBACTCS JJISl IPSMON M OOpaTHOM peaKkIuu

Kakumu o0nHOBpEeMEHHO [JEHCTBYIOIIMMHU (akTOpaMu ONpeNesieTcss HalpaBI€HHOCTh XHMHUYECKOTO
mpouecca?

SHTAJIBIUNHBIM U TEMIIEPATYPHBIM

+3HTaJIBIUUHBIM U SHTPONUNHBIM

SHTPONMUHBIM U TEMITEPATyPHBIM

M3MeHeHHeM >Hepruu ['ub6ca u Temneparypsl

B n300apHO-M30TEpMUYECKUX YCIOBHUIX MaKCUMalbHas paboTa, OCYIIEeCTBIsIeMasi CHCTEMOM:
+paBHa yobuH 3Hepruu ['n6oca

6osnbiie yobutu sHeprun ['nd6ca

MeHblIe yobuin sHepruu [ 'nb6oca

paBHa yOBUTH SHTAJIBITUU

Kakue ycnoBust He0OX0IMMO cOOII01aTh, YTOOBI MaKCHMallbHasi paboTa B CUCTEME COBEpIIaIach 3a CUeT
yObuH SHepruu ['n66ca?

HE00XO0AUMO MOJIIEPKUBATH MOCTOSHHBIMU V 1 t

+He00X0IMMO MOAIEP)KUBATH MOCTOSSHHBIMU P 1 t

HE00X0AUMO MOIIepKUBaTh NOCTOSHHBIMU AH 1 AS

HE00X0IMMO MOAJIEP>)KUBATH MOCTOSSHHBIMU P uV

3a cYeT Yero COBEpIIACTCS MaKCHUMalbHas Tojie3Has padoTa XUMHUYECKOW PEaKIUy MPU TOCTOSHHBIX
JIaBJICHUU U TemIiepaTrype?

+3a cuet yobuH 2HEepruu [ mb0ca

3a CYCT YBCIIMUCHUA DOHTPOIIUHA

3a CYET yBEJIMUYEHUS SHTAIBIIUU

3a CYCT YMCHBIICHUA SHTPOIIUHU
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3a cyer dYero coBepmIacTCs MaKCHMajbHas IoJie3Has padoTa JKUBBIM OpraHM3MOM B H300apHO-
M30TEPMHUYECKUX YCIOBUSX?

3a cYeT YObUIN DHTAJIBIAN

3a CYET YBEJIMUYCHUS SHTPOIHH

+3a cuer yObuH 3Hepruu [ mboca

3a cueT yBeNu4eHus sHepruu I ' uooca

Kakue nporecchl Ha3pIBAIOT SHIIPIrOHUYECKUMU?
H<0

AG<0

AH>0

+AG >0

Kakue nporieccbl Ha3pIBalOT 3K3)PrOHUYECKUMU?
AH<0

+AG <0

AH>0

AG>0

CaMOoTpou3BOIBHBIN XapaKTep MpoIiecca JIyUIIe ONMPeaeIsaTh ITyTEM OICHKH:
SHTPOIHH

+3HTAJIBIIUHA

cB0OOOTHOM 2Hepruun ['mb0ca

TEMIIEPATYPhI

Kakyro TepmomuHamuueckyro (YHKIHIO MOXXHO WCIIONB30BaTh ISl TPEACKA3aHHs BO3MOXKHOCTH
CaMOIIPOU3BOJILHOTO MPOTEKAHHSI MPOIIECCOB B 3KUBOM OpraHu3Me?

OHTAJIBITNIO

SHTPOMUIO

BHYTPEHHIOIO SHEPTHIO

+cBoOOAHYIO SHEpruto ['n66ca

Jlnist 00paTHUMBIX MTPOLIECCOB U3MEHEHHe cBOOOIHOM sHeprun I'nb0ca...
+Bceraa paBHO HYIIO

BCErJa OTpUIaTeIbHO

BCET/1a TOJIOKUTETHHO

MOJIOKUTEIBHO MIIM OTPULIATEIBHO B 3aBUCUMOCTH OT OOCTOSITENIBCTB

Jlnst HeoOpaTUMBIX MPOLIECCOB U3MEHEHHE CBOOOIHON SHEPTUU:
BCErJia paBHO HYJIIO

+Bceria OTpULATENILHO

BCETr/1a MOJIOKUTEIIBHO

MOJIOKUTEIBHO MIIM OTPULIATEIBHO B 3aBUCUMOCTH OT OOCTOSITENIBCTB

B u300apHO-U30TEPMUUECKUX YCIOBUSAX B CHCTEME CaMONPOM3BOJIBHO MOTYT OCYIIECTBIISATHCS TOJIBKO
TaKHe MPOLIECChl, B pe3yJbTaTe KOTOPbIX dHeprus ['nboca:

HE MEeHseTCs

YBEIINIUBACTCS

+yMCHBIIACTCSA

JOCTUraeT MaKCUMAJIbHOTO 3HAYEHUs
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Jlnsi HEeKOTOpOW XHMMHUYECKOM peakiuu B Ta3oBoi (aze mpu moctosHHBIX P u TAG > 0. B kakom
HaIpaBJICHUU CAMOIPOU3BOJIBHO MPOTEKAET 3Ta peaKius?

B IIPSIMOM HaIIPaBJICHUU

HE MOXXET MPOTEKATh P JaHHBIX YCIOBUAX

+B 00paTHOM HarmpaBJICHUH

HaXOJUTCS B COCTOSIHUM PaBHOBECHS

Kaxkos 3nak AG nporecca tasHus jabpaa npu 263 K?
+AG >0

AG=0

AG<0

AG <0

B kakom u3 CJICAYIOIIUX CIIYUAaCB pCaKrd HCOCYHICCTBHUMA ITPU J'I}O6BIX TeMnepaTypax?
AH>0; AS>0

+AH>0; AH<O0

AH<0; AS<0

AH=0;AS=0

B xakom u3 CJICAYIOHIUX CIIYUAaCB pCaKIrd BO3MOXKHA ITPU J'IIO6BIX TeMnepaTyan?
+AH < 0; AS>0

AH<0; AS<0

AH>0; AS>0

AH=0;AS=0

Ecnu AH <0 u AS <0, To B KakoM cllyyae peakiysi MO>KeT MPOTeKaTh CAMOIPOU3BOIBHO?
+[AH] > [T-AS]

npu 100X cooTHomeHUax AH u TAS

[AH] < [T-AS]

[AH] = [T-AS]

ITpu kakux 3HaueHMsX no 3HaKy AH u AS B cucteMe BO3MOXXHBI TOJIBKO 9K30TEPMUYECKHE TPOLIECCHI?
AH>0,AS>0

+AH<0,AS>0

AH<0,AS<0

AH>0,AS<0

ITpu kakux cootnomenusx AH u T-AS xumuueckuii mpoiecc HarpaBlieH B CTOPOHY 3HJIOTEPMUYECKOM
peakuuu:

+AH < T-AS

AH > T-AS

AH =T-AS

[Ipy KakuX TMOCTOSHHBIX TEPMOJAWHAMHUYECKUX IapaMeTpax H3MEHEHHE SHTAIBIHMH MOXKET CIYKUTh
KpUTEpPHEM HaIpaBJICHUS] CaMOTIPOU3BOJIBHOTO Tporiecca? Kakoit 3Hak DH B 3THX yclioBHsIX yka3bIBaeT
Ha CaMOIIPOU3BOJIBHBII Mporecc?

+mpu noctostHHBIX S 1 P, AH <0

mpu nocTossHHbIX P ut, AH <0

npu octostHHBIX 5 1 P, AH > 0

npu nocrossHHbIX V ut, AH > 0
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MOXHO T U B KaKHMX CIy4dasx [0 3HAKy MU3MEHEHHs SHTAIBIIUU B X0J€ XUMHUUYECKON PEAKIUU CYAUTH O
BO3MOXXHOCTH €€ IMPOTEKAHUS MPH MOCTOSHHBIX T 1 P?

MOHO, eciid AH >> T-AS

IIPH JIAHHBIX YCIOBHSIX HEJIb3s

+Mmo3kHO, eciii AH << T-AS

MokHO, ecau AH = T-AS

Peakmus 3H; + N — 2NH3 npoBogutcs pu 110 °C, tak 4To BCe peareHThl U MPOIYKThI HAXOIATCS B
ra3oBoii (haze. Kakue u3 yka3aHHBIX HIKE BEIIMYUH COXPAHSIOTCS B XOJI€ pEaKIIun?

00beM

SHTPOIHS

SHTAJBIIN

+macca

Kakue u3 crnenyromux yrBepKAeHUH BEpHBI Ul peakluii, IPOTEKAIOUINX B CTAHIAPTHBIX YCIOBUSAX?
9HAOTEPMHUUYECKUE PEAKIIMM HE MOTYT IIPOTEKATH CAMOIIPOU3BOJIBHO

SHJOTEPMHUUYECKHE PEAKIIUU MOTYT IIPOTEKATH IPU JOCTATOYHO HU3KUX TEMIIepaTypax
+3HI0TEPMUYECKHIE PEAKIIMY MOTYT POTEKaTh MPHU BBICOKHX TeMIleparypax, eciau AS >0
SH/IOTEPMHUYECKUE PEAKIIMH MOTYT IMPOTEKATh MPU BBICOKUX TemIieparypax, eciu AS <0

KakoBel 0COOCHHOCTH OWOXMMHYECKHX IPOIECCOB: a) MOMYUHSIOTCS MPHUHIMITY 3HEPTeTUYCCKOTO
CONpsDKEHMs; 0) Kak MpaBHIO OOpaTUMBI, B) CIIOKHBIEC; I') TOJbKO 3Kk33proumueckue (AG < 0); n)
OOJIBITMHCTBO HEOOPATHUMO.

a,0,B,T

0,B, T

+a, 6, B

B, I

3K33pFOHI/I‘~IGCKI/I€ pPCaKkuu B OpraHru3MeE MPOTCKAOT CaMOITPOU3BOJIbHO, TaK KaK:
AG pegn >0

+AG pegan <0

AG pesn =0

AG pesn > 0

OHAProHUYECKHE PEaKLIUU B OpraHu3Me TpeOyoT 0BO/Ia SHEPIUH, TaK Kak:
+AG pegaunn > 0

AG e < 0

AG peyeus = 0

AG peas <0

IMpu tumpommse mroboro mentuma AH < 0, AS > 0, OymeT i JMaHHBIA TPOIECC TMPOTEKATh
CaMOTIPOHU3BOJILHO?

Oyner, Tak kak AG > 0

+He Oyzer, Tak kak AG > 0

Oyner, Tak kak AG < 0

He Oyzer, Tak kak AG < 0

KaHOpHﬁHOCTBm MUTATCIBbHBIX BCIICCTB HA3bIBACTCA SHCPTHA:
+BBIICIIIEMad IIpH ITOJTHOM OKHUCIICHUU 1 T TUTAaTeNHLHBIX BE€IICCTB
BbLACIAACMAs TP IMOJIHOM OKHCJICHUU 1 MOJIb TMTATENBLHBIX BCIICCTB
H606XOI[I/IMa$I JJIs1 IIOJTHOI'O OKHMCIICHHUHN 1 T IMTAaTeNHLHBIX BE€IICCTB
HGOGXO,Z[I/IMaSI JJIs1 ITIOJTHOT'O OKHMCIICHHUH 1 MOJIb TMTATENBHBIX BCIICCTB
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Jlnst miporiecca TerioBou AeHaTypanuu MHorux ¢gepmerToB AH > 0 u AS > 0. Moxer 11 JaHHBIA
MPOILIECC MPOTEKATh CAMOIIPOU3BOJILHO?

+MOJKET IIPH BBICOKUX TEMIIepaTypax, Tak Kak |T-AS| > |AH|

MOXET IPH HU3KUX TeMIleparypax, Tak kak [T-AS| < |AH|

HE MOJKET, TaK Kak |T-AS| > |AH|

HE MOXeT, Tak Kak [T-AS| < |AH]|

st mporecca TemioBoil ruapatanuu MHorux O0enkoB AH < 0 m AS < 0. Moxer Ju 1aHHBII Tporecc
IPOTEKaTh CAMOIPOU3BOJILHO?

+MOXET MPH JOCTaTOYHO HU3KUX TeMIlepaTypax, Tak kak |AH| > |T-AS|

MOKET P JJOCTATOYHO HU3KUX TeMIlepaTypax, Tak kak |[AH| < |T-AS|

MOXET TP BBICOKHX TeMIleparypax, Tak kak [AH| < [T-AS|

HE MOYKET HH IIPU KaKHX TEMIIepaTypax

Jia mpornecca hoTocuHTe3a — 00pa3oBaHUe TIIOKO3bl U3 yrieKucaoro rasa u Boasl, AH >0 u AS < 0.
MoskeT i JaHHBIM MPOIECC MPOTEKATh CAMOIIPOU3BOIBHO?

+1poliecc HEOCYIIECTBUM IIPH JIFOOBIX TEMIIepaTypax

MPOIECC OCYIIECTBUM MPH JTIOOBIX TEMIIEpaTypax

MPOIIECC OCYIIECTBUM IIPU BBICOKUX TEMIIepaTypax

MIPOLIECC OCYIIECTBUM P HU3KUX TEMIIEPATypax

['OMOTEHHBIMU SIBIISIFOTCSI CHCTEMBI:
BO3/YX U MOJIOKO

kpoBb 1 pactBop CuCl,

+BO/Ia M PACTBOP YKCYCHOM KHCJIOTBI

['eTepOoreHHBIMU SIBJISIIOTCSI CUCTEMBIL:
BO3J1yX U MOJIOKO

+KpOBb U PaCTBOP U3BECTU

BOJIa U PACTBOP YKCYCHOM KHCIIOTBI

Kakne xapakTepucTMKaMyu COOTBETCTBYIOT OTKPBITOM CUCTEME:!

Am=0,AU #0
Am=0,AU=0
+Am £0, AU £0

Kakne XapaKTCPUCTHKAMH COOTBCTCTBYIOT 3aI(pLITOI71 CHUCTEME.
+Am =0, AU #0

Am=0,AU=0

Am#0,AU #0

KaKI/Ie XapaKTepI/ICTI/IKaMI/I COOTBCTCTBy}OT HSOHHpOBaHHOﬁ CUCTEME:
Am=0,AU #0

+Am=0,AU =0

Am#0,AU#0

DKCTEHCHUBHBIMH TMapaMeTpaMu SBISIOTCS:
TeMIiepaTypa u Macca

JaBJICHUE U KOHIICHTPAIHUS

+00BEM U KOJIMYECTBO BEIIECTBA
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VHTEeHCUBHBIMU IIapAMETPAMH SBJISIFOTCS:
TeMIIEpaTypa U Macca

+1aBJICHUE M KOHIICHTPAILUs

00bEM U KOJIMYECTBO BEILECTBA

Tepmoxumus sBIsSETCS pa3eaoM, KOTOPIA H3y4aeT
+TemnoBblie 3((HEKTh XUMUYECKHX pPEeaKLuil
HalpaBJICHNE TPOTEKAHUSI XUMUYECKOT0 TIporecca
MEXaHU3Mbl XHMUYECKUX PEaKIHii

CKOPOCTb PeaKIiu

Peakmus CHy + 20, = CO, + 2H,0 + Q sBasercst
+3K30TEpMUYECKON

SHJIO0TEPMUUYECKON

peaknueil ooMeHa

peakmueit pa3noKeHus

Teno umu COBOKYMHOCTh TeJ, HAXOMASIIMXCS BO B3aUMOAECMCTBUM W MBICIEHHO OOOCOOJIEHHBIX OT
OKpY>KaloIlel Cpeibl Ha3bIBACTCS

(hazoii

+cucTteMon

rnapamMeTpomM

KOMITOHEHTOM

Tepmoaunamuveckas ¢pyHkms sHeprun ' mb60ca onpeaensercs BEpaKeHUEM

G=H-L
S
G=H+T-S
+G=H-T-S
G:H+I
S

KonnuecTBO TENMNIOTHI, BBIACISIEMOE WIH MOTJIOMAEMOE MPU PA3IOKEHUH | MOJISI CIIOKHOTO BEIIECTBA Ha
0oJiee MPOCThIE HA3bIBAETCS

+TEMI0TON Pa30oKEHUS

TEIUIOTOW paCTBOPEHUS

TEIUIOTOM HEUTPAIU3ALUU

TEIUIOTON TUAPATALNN

O,ZIHOpOI[HaSI YaCTb CHUCTEMbI C OAMHAKOBBIMU XHUMHWYECKMMH W TCPMOAWMHAMHUYCCKUMU CBOfICTBaMPI,
OTJEJICHHAs OT IPYTrUX 4acTed BUAMMOMN IIOBEPXHOCTHIO Pa3zeiia Ha3bIBACTCs

rapamMeTpoM

+¢azoii

KOMIIOHEHTOM

cpenoiu

TepmonuHamuyeckass (yHKIHMS, XapaKTepu3ylolas HEYMOPSIOYeHHOCTh CHCTEMBI; Mepa Xaoca,
oecriopsika.

SHTANIBIUS

BHYTPEHHSS YHEPTHUS

pabota

+OHTpONHUA
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[TonnHas 3HEpPrust CUCTEMBI, KOTOpask paBHA CyMME IOTCHIMAIBHON U KUHETUYECKOW DHEPIUH BCEX YaCTULL

9TOH CHUCTEMBI
SHTAIBIIN
+BHYTPEHHSISI SHEPTUs
paborta

SHTPOIIHS

Heynopsinouennas ¢opma mnepenayu

OCyHICCTBIIAEMAad peE3yiabpTaTe

IMPOTCKAaHUA

COBOKYITHOCTH MHUKPO(U3NYECKHX MPOIECCOB, KOTOPBIE HE MPUBOIAT K 00pPa30BaHUIO HOBBIX MOJIEKYI,

Ha3bIBAeTCs
+TennoTon
paboroi
SHTAJIBIUEN
3HTPONHUEN

CDYHKI_II/IH COCTOAHUA, IIPUPAIICHHUC KOTOpOﬁ PaBHO TCILIOTE, HOHy‘ICHHOﬁ CUCTEMOH B I/1306apHOM

MpOLECCEe, HA3bIBACTCS
3HTPONHUEN
+OHTAIBIUA

paboroi

TEIUIOTOM

OHJPProHUYECKOU ABIISAETCS PEAKLIMS:

ruaposuza ATD
+cuHTE3a caxapo3bl
rUJIponn3a Kkpeatungpocdara

9H,[[3pFOHI/I“IeCKOI>'I SABJIICTCA pCaKIUs:

+dorocunTesa
ruaponuza ATO
ruaponu3a KpeaTuHpocdara

DK39proHUYECKOH SIBIISIETCS PeaKIus:

¢dbotocuHTE3a
+ruaponuza ATO
CHUHTE3a caxapo3bl

3K33pFOHI/I‘{eCKOﬁ SABJIICTCA pCaKIUs:

dhoTocuHTE3a
CHHTE3a Caxapo3bl
+ruaponusa kpeatuHpocdara
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4. OCHOBBI KOJJIOMIHOH XUMHUHU
4.1. Qusuko-xumusn nOGEPXHOCMHBIX ABNCHUIL 6 PYHKUUOHUPOBAHUU HCUBLIX CUCHIEM

Br16epute BepHOE yTBEpKIEHUE:!

+aTOMBI MJIM MOJIEKYJIBI Ha TpaHuIle paszfena (a3 oOmanatoT OoJblIel >HEprHed Mo CPaBHEHHUIO C
aTOMaMHM WM MOJIEKYyJIaMH B TITyOuHe (hasbl

aTOMBI WJIM MOJIEKYJIBI Ha TpaHuIe pa3zaena (a3 o0JaialoT MEHbIIEH YHEPriuel 0 CPAaBHEHHIO C aTOMaMH
WJIM MOJICKYJIaMH B TIyOUHE (a3bl

aTOMBI WJIM MOJIEKYJIB Ha TpaHuIle paszena (a3 u B rimyOuHe ¢as3sl 00Ja1at0T OJMHAKOBOM SHEPIuei

HET BEPHOTO YTBEPKICHUS

BenuunHa mMOBEpXHOCTHOW SHEPTUU YMEHBIIACTCS MPU: a) YBEIWYCHUH MOBEPXHOCTH; 0) YMEHBIICHUH
MOBEPXHOCTH; B) YBEIMYCHUHM IMOBEPXHOCTHOTO HATSHKCHHS, T) YMCHBIICHHH IOBEPXHOCTHOTO
HATSHKCHUS.

+0, T

0, B

a, B

a,T

YMeHbIIeHre TOBEPXHOCTHOU Hepruu [ mb0ca mporucxoIuT 3a C4eT CaMOIPOU3BOIBHOTO:
+yMeHblIeHNs MeK(a3HOM MOBEPXHOCTU

yYBENMYEHUs MeK(Pa3HOM TOBEPXHOCTH

U3MEHEeHHE MeK(a3HOM MOBEPXHOCTH HE BIUSAET Ha TOBEPXHOCTHYIO SHEPTHIO

HET BEPHOI'0 OTBETA

Bri6epute BepHOe yTBepiKIeHUE (151 TUOPHIBHBIX KOJIOUIOB):

MHUIIEJUI000pa30BaHe - MPOLECC CAMOMPOU3BOJIBHBIN, COMPOBOXKIAETCS YBEIMUYCHUEM MOBEPXHOCTHOM
SHEPrUn

+MUIEI1000pa30BaHUe - IPOIIECC CAMOIPOU3BOILHBIN, COMPOBOXKIAETCS YMEHBIIEHUEM ITOBEPXHOCTHOM
SHEPrUu

MHUIIEJI000pa30BaHKe - MPOLIECC HECAMOIIPOU3BOJIBHBIN, TPeOyeT 3aTpaThl SHEPTUU

HET BEPHOT'O YTBEPKJICHUS

CaMoIpou3BOIBHBIN IPOLIECC KOATYIISILIMKA COTPOBOKIAAETCS:
+yMEHBIIEHHEM TOBEPXHOCTHOM dHEPTUU

YBEJIMUYEHUEM IOBEPXHOCTHON IHEPIUU

IIPYU KOATyJISLIUU IOBEPXHOCTHASI DHEPT U HE U3MEHSAETCS

Ky®6 no cpaBHEHHIO C IIapOM TOTO ke 00beMa UMEET:
MEHBUIYIO TOBEPXHOCTHYIO YHEPTHIO

+00JIBIIYI0 TOBEPXHOCTHYIO SHEPTHIO

OHU MMEIOT OJINHAKOBYIO TTOBEPXHOCTHYIO SHEPTHUIO

Bri6epute BepHOE yTBEpKIEeHHE

yeM OoJbIlle PHEPrusi MEKMOJICKYJISPHBIX B3aMMOJEHCTBHM, TEM MEHBIIE BEIHMYMHA TMOBEPXHOCTHOTO
HATSDKEHUS

+uyeM MEHbIIIE SHEPIUs MEKMOJIEKYJISIPHBIX B3aUMOJECHCTBUN, TEM MEHBIIIE BEJIMYMHA MTOBEPXHOCTHOTO
HATSDKEHUS

BEJIMYHMHA IOBEPXHOCTHOI'O HATSKEHUS HE 3aBUCUT OT SHEPTUU MEXMOJIEKYIIPHOIO B3aUMOJAEHCTBUS
HET BEPHOI'0 YTBEPXKICHUS.
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[Ipu yBenmMueHUn TEMIIEPATYPBI 3HAUCHUE TOBEPXHOCTHOI'O HATSKEHUS:
+yMeHbIIAeTCs
YBEJINYUBAETCA
HE U3MEHSIETCS

EnvHMIIBI ©3MEPEeHUS TOBEPXHOCTHOTO HATSHKECHUS:
+H/M

H/M?

Jx/m

Jx/Mons K

OCHOBBIBasICh Ha COIOCTABJICHUH DHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJICHCTBHUS, PACIIOJIOKHUTE
BEIIECTBA B TOPSJIKE YBCIUYCHHUS BEIMYMHBI MMOBEPXHOCTHOTO HATSKCHHUSA: a) 3TaH, 0) yKCycHas
KHCJIOTA.

+a, 0

0,a

HEC 3aBUCHUT

) NEPpCUUCIICHHBIX BCIICCTB: BOJAd, MYpaBbHHAadA KHCJIOTAa - MHHUMAJIbHBIM HNOBCPXHOCTHBIM
HaTsAKCHHUEM O6J'Ia,Z[aGTZ

BOAa

+MypaBLI/IHaH KHCJIOTa

W3 mnepeuncieHHBIX BELIECTB: BOJA, MYpaBbUHAS KHUCJIOTAa - MaKCHMAaJbHBIM IOBEPXHOCTHBIM
HaTsOKEHUEM 00J1aIaeT.

+BOJIa

MypaBbHHAs KUCJIOTA

Kakyro 3aBUCHMMOCTH OTpa’kaeT H30T€pMa IMOBEPXHOCTHOIO HATSKEHUS: a) KodpuuueHTa
ITOBEPXHOCTHOTO HAaTSDKEHUS OT KOHLIEHTPAIMK BEIECTBA B DKCIIEPUMEHTAIBHO HAWIEHHOM HWHTEpBaJIe
TeMieparyp; 0) Ko3ppuireHTa TOBEpPXHOCTHOTO HATSKEHUS OT KOHLIEHTPALMK BEIIECTBA B 33JaHHOM
UHTEpBaJle TeMmIeparyp; B) Kod(p@HUIMEHTa MOBEPXHOCTHOIO HATSDKEHUS OT KOHIIEHTPAllMU BEIlecTBa
IIpY MIOCTOSIHHOM TeMIepaType; I') Ko3ppuueHTa MoBEpXHOCTHOIO HATSHKEHUSI OT BEJIMYUHBI a7IcCOpOLIMU
BELIECTBA IIPU IIOCTOSIHHON TemIepaTrype?

a

0

+B

r

MornekynsipHoe TPUTSKEHHE MEXAYy MOBEPXHOCTAMHU JABYX CONpPHUKACAIOMIMXCA Pa3HOPOJHBIX (a3
Ha3bIBAETCS:

KOre3uen

CMaulBaHUEM

+aaresuen

ajcopOuueit

[TputsxeHrne aTOMOB, MOJIEKYJ, HOHOB BHYTPH OTAENIBHOM (pa3bl Ha3bIBACTCS:
+xore3ueit

CMaynBaHUEM

anre3ueu

ajcopOuueit
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B3aumopeicTBre KUAKOCTU C KUAKOCTHIO WA TBEPIBIM TEJIOM MPH HAIMYUHU TPEX HECMEITUBAIOLTUXCS
(a3 (ogHA M3 KOTOPHIX BO3/yX ) HA3bIBACTCS:

KOre3ueun

+cMaynBaHUEM

anre3uen

aacopOIuen

[TornomieHue BemecTBa BCel Maccoi aicopOeHTa Ha3bIBACTCA:
agcopOIuen

+abcopOnueit

copOmmeit

necopOonuei

[Tornomenue BemecTBa NOBEPXHOCTHIO aJICOPOCHTA HAa3bIBACTCS:

+ancopOuueit

abcopOruen

copOmmeit

necopOoruei

[Ipu ¢usmueckoit aacopOIMK YaCTHIBI YACPKHBAIOTCS HA TOBEPXHOCTH aJCOpPOCHTA 3a CHYCT: a)
XUMHUYECKOTO B3aUMOJICHCTBUS; 0) MEKMOJCKYISPHBIX CHil BaH-nep-Baanbca; B) NMpOHUKHOBEHHS B
IOPBI aJICOPOEHTA; I') BOAOPOIHOM CBSI3U.

a

a, T

0,B

+0, T

AncopOuusi — 3K30TEpMUYECKUI TMpolLecC, IMOATOMY IpH YBEJIWYEHUH TEMIEpATypbl BEIWYHHA
ajcopOuu:

+yMeHbIIIaeTcs

YBEJIUYUBACTCS

HE MECHSETCH,;

OJIMHAKOBA

AncopOuusi ra3oB Ha TBEpIbIX aJCcOpPOEHTax — DHK30TEPMHUECKHIl Mpolecc, MO3TOMY BEITUYMHA
a7ICOPOITYU TIPH OXJIAXKICHUU:

+BO3pacTaeT

YMEHBIIAETCS

HE MEeHseTCs

OJTMHAKOBA

Kakyro 3aBucumocTh oOTpaxkaeT wH30TepMa aJcopOLMM Ha MOJBMXKHOW IOBEPXHOCTU paszziena? a)
BEJIMYUHBI aJCOPOIIMM OT PABHOBECHOW KOHIEHTpAllMM BEIIeCTBA B MHTEpBaje TeMmmepaTryp; ©O)
BEJIMYMHBI aJICOPOIIMM OT TeMIIepaTypbl MpPU MOCTOSHHOW KOHUEHTPAllMU BEIIECTBA; B) BEIMYUHBI
azicopOIIMM OT PaBHOBECHOW KOHILEHTpAIMM BEIIECTBA NPU MOCTOSHHOW TEeMIIepaType; I') BEIUYHHBI
azicopOLMU OT HAYaJIbHOW KOHLEHTPALIMK BEIIECTBA [P MIOCTOSTHHON TeMIIepaType;

a

0

B

+T

BriGepute BepHOE yTBEpKICHHE:
BEJIMYMHA aCOPOIIMH MPSIMO MPOMOPIIMOHANIbHA JIABICHUIO ra3a
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BEJIMYMHA a1copOIK 00paTHa MPOMOPIMOHAIBHA JTABICHUIO Ta3a

+BeNM4rHa aICOPOIMH MPSIMO HPOMOPIHOHATIbHA JaBICHHUIO Ta3a TOJIBKO B 00JACTH MajbIX 3HAYCHUN
JaBIICHUS

BEJINYMHA aJCOPOLIMH HE 3aBUCHUT OT JIaBJICHUS I'a30B

Yem nerde KOHACHCUPYIOTCS T'a3bl, TEM:

TpyZHEE OHU COPOMPYIOTCS Ha TBEPIBIX aIcOpOEeHTaxX

+1erde OHM COPOMPYIOTCS HA TBEPBIX aACOPOEHTAX

IPOLIECC aACOPOLUH HE 3aBUCUT OT TEMIIEpaTyphl KOHJEHCAIIUU Ta30B
HET BEPHOTO YTBEP)KIACHUS

BriGepure BepHOE yTBEpKICHUE:

+4yeM Jyd4iie pacTBOPUTENb CMayMBaeT IOBEPXHOCTb aJcopOeHTa, TEM MEHbIIEe ajcopOIus
PacTBOPEHHOTO BELIECTBA U3 ATOTO PACTBOPUTEIS

YeM JIydllle PaCTBOPUTEIh CMAauUBa€ET MIOBEPXHOCTh a/icopOeHTa, TeM Oouibliie afacopOLys pacCTBOPEHHOTO
BEILIECTBA M3 3TOT'O PACTBOPHUTEIIS

BEJIIMYMHA aICOPOIIMH HE 3aBHCUT OT B3aUMOJICHCTBUS PACTBOPHUTEIIS C aJICOPOCHTOM

HET BEPHOTO YTBEPIKIACHUS

N3otepma agcopOuuu JIeHrMiopa XxapakTepus3yeTcsi ypaBHEHHEM:
+1I'= I Kc/1+K¢

I'=kc
x/m = k-¢"
I'=AcVIm

N3otepma ancopOrn OpeifHammxa XapakTepu3yeTcsl ypaBHEHHEM:
I'=T,KJ/1+Kg;

I'=kc
+x/m = k-¢'"
I'=AcVIm

Yem nyume agcopbar pacTBOpseTCd B JaHHOM pacTBOPUTENE, TEM OH aAcopOUpyeTcss M3 3TOro
pacTBOPHUTEIIS:

TXyKe

JIydIie

pacTBOPUMOCTB aficopbarta He BIUSET Ha aJCOPOLHIO

Uem xyxke azicopOaT pacTBOPSETCS B JAHHOM PAaCTBOPHUTENE, TEM OH:
XyXKe azcopoupyercs

BEJTMYMHA aICOPOIIMU HE 3aBUCUT OT paCTBOPUMOCTH ajicopbara
+iydie agcopoupyercs

MonekynsipHasi afcopOuus 3aBUCHUT OT: a) NPUPOJBI aacopOeHTa; 0) MpUPOIbl PacTBOPUTENS; B)
PUPOJIBI aicopbaTa; ) KOHIEHTPAIUK PacTBOPA; 1) TEMIIEPATyPhI.

a,0,B

a,B, T, ]I

+a, 0, B, T, I

a,0,T, 1

MHorocnoitHas aacopOIHs XapaKTepu3yeTcs:
Teopueit JIenrmropa
+teopueit bOT
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teopueil GpenHumxa
Teopueit ['enpu

AKTUBHUPOBAHHBIN Yrojib — ruapo(oOHbI COPOCHT | JTydIlie aacopOUpYyeT:
MOJIIPHBIC BEIIECTBA U3 HETIOJISIPHBIX PACTBOPUTEIICH

+HENOoJISIPHBIC BEIIECTBA U3 MOJIIPHBIX PACTBOPHUTEICH

TIOJIIPHBIC BEIIECTBA U3 MOJISIPHBIX PACTBOPUTEIICH

HETIOJISIPHBIC BEIIECTBA U3 HEMOJSIPHBIX PACTBOPUTEIICH

Cutikaresns Jydiie aJcopoupyeT BeniecTBa U3 pacTBOPOB C:
MOJIIPHBIM PACTBOPUTEIIEM

+HENOoJSIPHBIM PAaCTBOPUTEIIEM

B OJIMHAKOBOM CTEIICHH

MOJISIPHOCTh PACTBOPUTEIISL HE BIUSCT Ha aJCOPOITHIO

W3 nonsipHbIX pacTBOpUTENEH ¢ POCTOM JUIMHBI THAPO(HOOHOrO paguKana BeTUYHMHA aJCOPOIINH:
+yBenuunBaeTcs

YMEHBILIAETCS

HE MEHSETCS

OJIMHAKOBA

W3 HenossipHbIX pacTBOPUTEIIEH ¢ POCTOM JUTMHBI THAPO(OOHOr0 pajuKaia BeIUYMHA a1COPOLIMHU:
YBEJIMYUBAECTCS

+yMEHBIIAETCS

HE MEHSIETCS

OJIMHAKOBa

HutpoOen3on u3 pactBopa B 6eH30I1€ OyAeT Jydlle aacopOrpoBaThCs:
Ha yrie

+B OZIMHAKOBOU CTETIEHU

Ha CHUJIMKAarene

pUpoJa aficopOeHTa He UMeeT 3HaYeHUs

HutpoOeHn301 13 BOJHBIX PacTBOPOB OYJET JIydllle ajcopOupoBaThCs:
+Ha yrie

B OJINHAKOBOM CTENIEHU

Ha CUJIMKAarene

pUpoJa afcopOeHTa HE UMEET 3HAYCHUS

Kpacurens ¢pykcun Oyzaer sydiie aacopOupoBaTbCs yriieM u3:
+BOIHBIX PaCTBOPOB

CIIUPTOBBIX PaCTBOPOB

IIPUPOJa paCTBOPUTENA 3HAYECHUS HE UMEET

B OJJMHAKOBOM CTEIIEHU

[Tpu amcopO1uy u3 OEH30JIBHBIX PACTBOPOB HA CHIIMKArelie cTeapaT HATpUsi OPUEHTUPYETCS B CTOPOHY
cunukaremsi: a) TuapodoOHBIM KOHIIOM; O) OpHEHTAIUsi MOXKET ObITh JI000H; B) KapOOKCHUIHHOU
TPYNNON; T) THAPO(PUIBEHBIM KOHIIOM.

a

0

a, B

+0,T
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ITpu apcopOumu W3 BOAHBIX PACTBOPOB HA YIJie CTeapaT HATPUS OPUEHTHUPYETCS B CTOPOHY YIJIS: a)
rupoOoOHBIM KOHIIOM; 0) OpHEHTAlMst MOXET OBITh JH000H; B) KapOOKCHJIBHOW TpyMIoi; T)
rUAPO(GUIBHBIM KOHIIOM.

+a

P O

, B
r

b

Onear HaTpus U3 BOJHOTO pacTBOpa OyIeT Jydlle aicopOupOBaThCA:
+Ha yriie

Ha CHJIMKaresie

B PAaBHOM CTEINEHU U HA yTJie, U Ha CUJTUKArese

azicopOIus HE MPOUCXOAUT

Omnear HaTpus U3 pacTBopa B OeH30J1€ OyIeT Myule afcopOupOBaTHCS:
Ha yrJie

B PaBHOM CTETNEHH U HA YIJIe, M Ha CHUJIMKarese

+Ha cuiuKarese

npupoaa aacopOeHTa 3HaYeHUS HE UMEET

AHWINH U3 pacTBopa B OeH30€e OyIeT Jiydlle aacopOupoBaThCs:
Ha yrie

+Ha CUJIAKaresme

IpUpoa afcOpOEHTa 3HAUECHUS HE UMEET

B OJIMHAKOBOW CTENEHU

Ha noBepxHocTH pepmenTa syuiie agcopoupyercs:
+cyOcTpar

UX a7copOIMst UJET B PABHOM CTENEeHN

MIPOJYKTHI pacraja cyocTpara

Cormacho mpaBuny TpayOe-/[1okio, TIOBEpXHOCTHAs AaKTUBHOCTh C  YBEJIMYEHUEM  JIJTUHBI
YTJIEBOOPOIHOTO pajukaia Ha ogHy CHs-rpymnmy:

+yBenuuuBaercs B 3-3,5 paza

HE U3MEHSEeTCs

yMmeHbInaercs B 3-3,5 pasa

U3MEHSEeTCS He 3aKOHOMEPHO

Bri6epute BepHOE yTBEpKIEHUE:!

YeM MEHbIIE JJIMHA YIIeBOJOPOJHOIO pajuKaia U OOJbIle MOJSPHOCTh, TeM OOJbIle MOBEPXHOCTHAS
aKTUBHOCTb

+4eM 0oJbllIe JUTMHA YTIIEBOJIOPOIHOTO PAJUKala M MEHbIIE MOJISIPHOCTh, TEM OOJIbIIEe MOBEPXHOCTHAS
aKTUBHOCTb

YeM MEHbIIE JIIMHA YIIIEBOJOPOJIHOTO pajJuKaia U MEHbIIE MOJIIPHOCTh, TeM OOJbIle MOBEPXHOCTHAs
aKTUBHOCTb

HET BEPHOTO YTBEP)KIEHUS

Bribepure BepHOE yTBEPKICHHE:

+11s1 BCEX 4JIEHOB TOMOJIOTHYECKOI0 Psijia BEIMUMHA IpeieIbHON acopOLry MOCTOSHHA

BEJIMYMHA MIPEJebHON aIcOPOLIMN YMEHBIACTCS C YBEJIMUECHHEM JJTUHBI YTIIEBOIOPOTHOTO PaHKaia
BEIMYMHA IPEJEIbHON aIcOpOLIMN YBEIMUMBAETCS C BO3PACTAHUEM JUIMHBI YTIIEBOAOPOAHOTO pajiuKasia
HET BEPHOT'O YTBEP)KIECHUS
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Benuunna ancopOuuu KUPHBIX KUCIOT U3 OCH30JIBHOTO pacTBOpA CHUJIIMKAreleM IO Mepe YBEJIUYEHUS
MOJISIPHOM MACChl KUCIIOTHI:

+YMEHBIIAETCA

YBEIINYNBAETCSA

HE U3MEHAETCS

Benuunna agcopOuuu yriem KapOOHOBBIX KHUCJIOT M3 UX BOAHBIX PAacTBOPOB IO MepEe YBEITUYCHMUS
JUTHHBI TUAPOGOOHOTO pagrKaa:

+BO3pacTact

YMEHBILIAETCS

HE U3MEHAETCS

Pacmionoxwure ciupThl B OPSIKE YBEIUYCHHS BEIUYMHBI MOBEPXHOCTHOW aKTHBHOCTH: a) METAHOI; 0)
OyTaHoui-1; B) aTaHox; T') mponaHoi-1.

+a, B, T, O

0,T,B,a

a,0,T,B

0,B,T,a

K ITAB otHoOcsTCs BelllecTBa, 00J1agarolne:

MOJIOKUTEIbHOM MTOBEPXHOCTHOM aKTHBHOCTBIO, IIPH 3TOM aJCOPOLIMS OTPUIIATEIIbHAS
OTpHHaTeHBHOﬁ HOBerHOCTHOﬁ AKTUBHOCTBIO, HpI/I 3TOM aI[COp6III/I$I IIOJIOKUTECIIbHAA
+I10JI0KHUTEILHOM MOBEPXHOCTHON aKTHBHOCTBIO, IIPH STOM aJCOPOLIHS MOJIOKUTEIbHAS
OTPHULATENIbHOM MOBEPXHOCTHON aKTUBHOCTBIO, ITPU 3TOM aJCOPOLIMS OTpHULIATEIbHASL.

K IIMH otHOCSTCS BenecTBa, 001aar011e:

MOJIOKUTETTFHON TOBEPXHOCTHOM aKTUBHOCTBIO, TIPU ATOM aAcOpOLIMs OTpUIaTeIbHAS

OTpI/IIIaTCJ'[BHOI\/'I HOBCpXHOCTHOfI AKTUBHOCTBIO, HpI/I 3TOM aj:[cop6u1/1$[ IIOJIOXKUTECIIbHAA

MOJIOKUTETTFHON TOBEPXHOCTHOW aKTUBHOCTHIO, TIPU ATOM aJICOPOLIHS MOIOKUTETbHAS
+oTpuLIaTeIbHON OBEPXHOCTHOW aKTUBHOCTBIO, IIPU ATOM a/1COpOLIUs OTpULIATEeNbHAS

Cpenu nepeuncnennsix BeniectB Beioepute [1MB: a) NaNOs; 6) NaOH; B) manemurat kamust; r) HaSOy;
1) OyTaHOBas KUCIIOTA.

BCE

+a, 0, T

a,0,r, 1

B, I

Cpenu nepeuncienHbix BeuiectB BbiOepute [TAB: a) NaCl; 0) sxemuHbie KHCIOTBI, B) cTeapar HATPUsI; T)
Na,;SOy; 1) pochomunus.

BCE

+0, B, II

B.T

0, B

K IUB otHocstes: a) KOH; 6) NagPOy; B) H3SO4; 1) CH3COOH; 1) C17H35COONa.
r,

+a, 0, B

a,0,B, T

a,0
K ITAB otHocsites: a) NaCl; 6) K;SOy; B) onieat HaTpust; T) )KEITYHBIC KHCIOTBL, ) JTUIUIBI.
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a, 0o
+B, T, I
B, T
BCE

K ITAB otHocsiTcs: a) caxapo3a; 0) pochoaunusL; B) )KEIYHbIE KUCIOTHL; T') OETIKH.
BCE

+0, B, T

B,T

a,B, T

K anunonneim ITAB otHOCsATCA: a) onear HaTpus; O) creapaT HATpus; B) XOJeBas KHUCIOTa; T)
AITKWIICYIb(ATBHI; /1) ATKUIAMMOHUHN XJIOPHUI.

BCE

+B,0,B, T

A

a,0

[Tpu apcop6umu [TAB Ha rpanuie paznena (a3 BeIMYMHA TOBEPXHOCTHOW aKTUBHOCTH ((]) U BEIMYHHA
aacop6iuu (I') umeroT cneayromme 3HaYCHUS:

g<0, I'<0

g>0, I'>0

+0>0, I'<0

g<0, I'>0

[Tpu apcop6umu [1MB Ha rpanune pasnena ¢a3 BeIUMYHMHA MOBEPXHOCTHOW aKTUBHOCTH ((]) U BEIWYHHA
ancop6uuu (I') umeroT cienyronme 3HAYCHUS:

g <0, I'<0

g>0,1>0

+0<0, >0

g>0,I<0

WoHbI 351eKTPOIUTOB JTyUllle afcOPpOUPYIOTCS Ha:
+1OMSIpHBIX aacopOeHTax

HEMOJISIPHBIX aJIcOpOeHTax

B OJJMHAKOBOU CTEIIEHU

npupoaa aacopOeHTa 3HaYeHUs He UMEET

W3 noHOB OAMHAKOBOTO 3apsia MAKCHMAILHYIO a/ICOPOIIMOHHYIO CIOCOOHOCTh MPOSBISIOT HOHBI:
+HanOoNBIIIETO paguyca

BEJIMYMHA Pajiiyca HOHA HE UMEET 3HAUCHUs

HaUMEHBIIIETO pajnyca

W3 noHOB 0AMHAKOBOIO 3apsia MUHUMAJIbHYIO aJJICOPOIIMOHHYIO CTIOCOOHOCTD MPOSIBIISIIOT HOHBI:
HauOOJIBIIEr0 pajyca

BEJIMYMHA paJinyca HOHA HE UMEET 3HaUYEHUs

+HaMMEHBIIIETO pajnyca

Uewm Oombliie 3aps/] M MEHBIIIE PaIuyC COILBATUPOBAHHOTO HOHA, TEM €r0 aJcOPOIIMOHHAs CTIOCOOHOCTD:
+BEIIIIE

HIXE

OIWHAKOBAa
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Wonsbl ny4mie agcopOupyrorcs Ha:
+IOJSIPHBIX aIcOpOeHTaxX

IIpUpoAa aAcOpOEHTA 3HAUEHUSI HE UMEET
HETIOJISIPHBIX a7icopOeHTax

+ +2 +3 = i
W3 npemnoskennsix nonos: K', Ca™*, Al"°- MuHMMAanbpHO#M agcopOIMOHHON CIIOCOOHOCTRIO 00J1a1aeT:
+K*
Ca™
Al
aJIcOpOIIMOHHAs CITOCOOHOCTh KATHOHOB O[MHAKOBA

+ +2 +3 " o
W3 npemnokennsix nonos: K, Ca™*, Al"® - MmakcuMaIbHOMR acOPOIIMOHHOM CIIOCOOHOCTRIO 00IagaeT
K+
2
Ca’
+AI™

Tpynuee agcopOupyeMbie BEECTBA B XPOMATOTPadUICCKON KOJTOHKE JIBUTAFOTCS

+MEJIJICHHEE

ObICTpEe

Xpomatorpadus - 3T0 GU3NKO-XUMUICCKUN METO/I pa3/ie/IeHHs U aHaJIu3a CMECei, OCHOBaHHBIN Ha:
+pa3aereHnn BEIECTB MEX/1y ITOIBHKHON M HENOABIKHOM (hazaMu

n3Mepennu J/[C raibBaHUUECKON 1IETH

OTPEJICIICHUU JICKTPUUECKONU MPOBOAUMOCTHU KUIAKUX CPEIl

HU3MEpPEHUH BA3KOCTH pacTBopoB BMC

ITpu ucnonb30BaHUM refib-XpoMaTorpaduu B IEPBYIO 0Yepeib MPOXOAIT Yepe3 KOJOHKY:
+0eJKu ¢ MEeHbIIEH MOJIEKYIIpHONH Maccon

OemnKu ¢ 6osbIIe MOJIEKYIIPHON Maccon

HE 3aBUCUT OT MOJIEKYJIIPHON MacChl

I'emo- u numdocopOIrs OCHOBaHBI Ha:

a7IcopOIIMK MOHOB U3 PACTBOPOB HA TBEPJOM aJCOPOEHTE
+MOJEKYIISIPHON acOpOLIUK Ha TBEPIIOM aJIcOpOEHTE
agcopOIuu 6enKoB U GOPMEHHBIX IIEMEHTOB KPOBU
a7IcopOITMU Ta30B HA TBEPJIOM a7COPOEHTE

Xpomarorpadusi NpUMEHsETCs AJIs: a) ONPEIeTICHNs HaJMUUs aIKOroJis, HAPKOTUKOB, JOIUHIA B KPOBU U
Moue; 0) BBIIETICHUS U OUUCTKU OEITKOB, HYKJIEUHOBBIX KUCIIOT, SPUTPOIIUTOB; B) ONpPENENIEeHUs BA3KOCTH
PacTBOPOB MOJIMMEPOB; T') U3MEPEHUSI OMOTIOTEHIIHAIIOB.

+a, 0

a, B

0, B

a,T

Bribepute npaBuiibHOE YTBEp)KIEHHUE: a) MOHUTHI - aJCOPOEHTHI, CIIOCOOHBIE K MOHHOMY OOMeEHY; 0)
MOHUTHl HUCTOJB3YIOT AN CMSTYEHUS U OYHMCTKHU BOJbI, KOHCEPBAIMM KPOBU; B) HMOHMUTHI HENb3s
WCTIOJIB30BATh ISl IETOKCHKAIIMY OPTaHNU3Ma; T) HOHUTHI HE MCIIONIB3YIOT JUTsl 0€330H10BOW THArHOCTHKH
KHUCJIOTHOCTH YKeJTyIOYHOT'O COKA.

+a, 0

a, B;

6, B;

a,T.
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4.2. Ilonyuenue u ceoiicmea Koui10UOHbIX PACMEOPO8

JInogoOHbIE KOJITOUAHBIE PACTBOPHI — CHCTEMBI, TEPMOAMHAMHYECKH:
YCTOWYHBEIE B OTCYTCTBHU CTa0MIU3aTOpPA

+yCTOMYMBBIE B IPUCYTCTBUU CTa0MIN3aTOPA

HEYCTOHYUBBIE B IPUCYTCTBUM CTa0OMIIN3aTOPA

MPUCYTCTBHE CTA0MIU3aTOpa 3HAUCHHS HE UMEET

JInohoOHBIC KOJUIOWAHBIC PACTBOPHI OOpa3yHOTCS NpU: a) Majod pPacTBOPUMOCTH JUcCHepcHoU (asbr; 0)
OTIPEICTICHHOM pa3Mepe YacTHIl JUCTIEPCHON (a3bl; B) MPUCYTCTBUU CTA0MIIN3aTOPa; T') XOPOIICH PacTBOPUMOCTH
TUCTICPCHOM (ha3bl.

+a, 0, B

a, B

0,B,T

0,B

B mnodo6HBIX KOMTOMAHBIX pacTBopax B3anMonehcTeue Mexay 1® u JIC: a) sspko BeIpakeHO; 0) OTCYTCTBYET; B)
HE UMeeT 3HAYCHHUS; T') BhIpakeHo HesHauuTenbHo. D - nucniepcHas daza; JIC - mucnepcrnonnas cpena.

a, T

+0, T

B, T

B

B mrodminpHBIX KOMMOUIHBIX pacTBopax B3ammoeiicteue mexnay D u JIC: a) spko BeIpakeHO; 0) OTCYTCTBYET;
B) HE MMEET 3HAUCHUS; T) BRIPAXKEHO He3HauuTenbHo. J|®d - qucnepcHas dasa; JIC - nucniepcuonHas cpeza.

+a

6

B

r

K KOH/IEHCAIMOHHBIM METOJIaM TOJyYCHUsT KOJUIOMIHBIX PACTBOPOB OTHOCAT CIEAYIOIUE: a) OKUCIICHUE; 0)
BOCCTAHOBJICHHUE; B) OOMEHHOTO Pa3JIOXKEHUSI; I') TUAPOJIN3a; /1) 3aMEHBI PACTBOPHUTEIIS; €) AIEKTPUUCCKHIA.

a,0,B,T

0,B,T, I

+a,0,B,T, I

a,0,B,T,1,¢

K mucnepcrnoHHBIM METO1aM TOJIYYSHHS KOJUIOMIHBIX PACTBOPOB OTHOCST CJICAYIOIIUE METOMBI: @) MEXaHUYECKHE,
0) yIbTpa3BYKOBOM; B) MENTH3AIINS; T') OKUCIICHHUS; 1) BOCCTAHOBIICHUSI.

a,B, T

0,B,T

+a, 0, B

a,0, 1

K onTuueckuM CBOMCTBaM KOJUIOMIHBIX CHCTEM OTHOCAT: a) CEIUMEHTAIMIo; 0) omayeceHiuoo; B) 3ddext
Tunpans; r) mudpaxuuio; 1) auddysuro.

a,0,B

+0, B, T

a,B, T

0,B, I

K MonekynspHO-KHHETHYECKAM CBOWCTBAM KOJUIOMHBIX CHUCTEM OTHOCSTCS: a) OpOYHOBCKOE JBYDKEHHE; 0)
CBeTOpaccenBaHue; B) mudy3us; ) ONaICCIEHITNS; 1) CSAUMEHTAIUS; €) OCMOTHYECKOE JIBUKCHHE.

a,0,B,T

a, I, T,e
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+a’ B, II) e
67 r’ H’ e

PaccenBanue cBeTa B KOJUIOMIHBIX CHCTEMax M HAOMIOJafoNIeecs MPH STOM H3MEHEHHE OKPAcKH KOJUTOHIa
Ha3bIBAETCH:

s dexrom Turmans

muddysueit

ceanMeHTaIen

+onajecueHIuen

K 37eKTpOKMHETHYECKUM CBOMCTBAM AMCIIEPCHBIX CHCTEM OTHOCAT: @) JJICKTPOAMANN3; 0) 3IEKTPOOCMOC; B)
anektpodopes; r) apdext Tungans; a) onaiecueHLIHUIO.

a,0,B

0,B,T

+0, B

a,0, 1

OnexTpodopes - ITO nNepeMelIeHHe B NEKTPUISCKOM HOJIe:
JUCTIEPCUOHHOM CpeJIbl OTHOCUTENHFHO HETIOBMIKHOMN TUCTIEPCHOM (hasbl
+nucnepcHo (ha3bl OTHOCHUTENFHO HETTOIBIKHON AUCTIEPCHOHHON Cpebl
JHCTIEpCHON (ha3bl U JUCTICPCUOHHOMN cpeJibl OJHOBPEMEHHO

DNEKTPOOCMOC - 3TO MEpPEMEILIEHUE B AIEKTPUIECKOM TOJIe:
+IIMCIIEPCUOHHOM Cpelibl OTHOCUTEIBLHO HENOIBMYKHOM TUCTIepCHOM (ha3bl
TUCTIEpCHON (ha3bl OTHOCUTENHFHO HEMOABMKHON TUCTIEPCUOHHOHN CpeIbl
TUCTIEpCHON (ha3bl U AWCIIEPCUOHHOHN Cpeabl OJHOBPEMEHHO

CriocoOHOCTh KUIKOCTEH, COMEpKaIUX JIeUeOHbICe HOHBI U MOJICKYJIbI, TIPOHUKATh Yepe3 KAMHUIPHYIO CUCTEMY
MOJT IEHCTBHUEM DIIEKTPHUYECKOTO OIS, HA3BIBAETCS:

anekTpodope3

+3IIEKTPOOCMOC

MOTEHIHA TCUCHUS

ANEKTPOAUAITU3

OnexTpodope3 NPUMEHSETCS JJIsL: a) pa3jieicHus OCIKOB, HYKJICHMHOBBIX KUCJIOT; 0) ONpee/ieHUs] YUCTOThI OEIKO-
BBIX TIIpenaparoB; B) pas3jeiicHus (OPMEHHBIX JJIEMEHTOB KPOBH;, T) OMNPEICICHUS CEIUMCHTAIMOHHOM
YCTOMYMBOCTH KPOBHU; J) HM3YUYCHHUS 3apsa MOBEPXHOCTH KIECTOYHBIX MEMOpaH KOCTHOH TKaHHW, MOPHCTBIX
CTPYKTYP:

+a, 0, B

a, o

a,0,r

BCE

JIno¢poOHBII KOIIIOUAHBINA PACTBOP - 3TO:
relnb

AMYIIBCHS

130716

HCTHUHHBIN pacTBOp

Konnouausiil pacTBOp, KOTOPBIN MOTEPSUT TEKYUYECTh - ITO:
SMYJIbCHUS

+Teib

30/1b

CyCleH3Us

Kposs - 370!
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+30J1b

reib

HWCTUHHBIN pacTBOP
SMYJIbCUS

Crycrok KpoBH - 3TO...
30J1b

+reib

3MYJIBCHUS

CyCIIeH3us

B Buge crymnus (Tens) HaXomATCA: a) MHUTOIUIA3Ma KJIETKH; 0) BEIIECTBO MO3ra; B) TiIa3HOE sI0OJOKO; T) IeNTbHas

KpOBb; 1) CIIFOHA.
a, B

0,B

+a, 0, B

B, T, I

l'ereporennas  MuKpocHucTeEMa, COCTOAIIas M3  MHKPOKpHCTaUIa
COJIbBATUPYEMbBIMHA HOHAMH CTa0MIIN3aTOPA, HA3bIBACTCSL:

CpaHyIou

SAAPOM

arperaTtom

+munemtoin

Munenny oOpa3yer:

+rpanyna u nudy3HbIA cI0i

arperat u 1u¢QPy3MOHHBIN CIION

rpaHyna ¢ TupPy3HbIM U aJcOPOIIMOHHBIM CIIOEM
arperart ¢ aJICOpOLIMOHHBIM CIIOEM

CrpykTypa yacTuibl rpanyia + audy3Hbli C10il COOTBETCTBUE HA3BAHUIO:

+MuLesa
SIIPO
arperar

JIMCTIEPCHON

CrtpyKTypa 4acTHUIIBI arperar + aJcopOIIMOHHBIN CIOH COOTBETCTBHE HA3BaHUIO:

MHUIIEIIa
+rpanyna
PO

HOTCHLII/IaJ'I TCUYCHHA - 3TO:

+pa3HOCTh MOTEHIINANIOB, BO3HUKAIOMIAs npu ocenanun yactull P B sxuakoit [1C
Pa3HOCTh MOTCHINAIOB, BO3HUKAOIIAS Ha KOHIIAX KaTMJUIAPHON CHCTEMBI IIPH MPOTEKaHUH depe3 Hee sxkuakon J1C
nexenue JIC B KamWUISIpPHON CUCTEME O] AEUCTBUEM JIEKTPUUECKOr0 TOKA

nexenue J® orHocurensHo [IC nop neiicTBUEM SIEKTPUUECKOTO TOKA

WNowsl, mepBeIMU a1cOpPOUPYIOIINECS Ha TOBEPXHOCTH arperara, Ha3bIBarOTCA:

+MOTEHIUATONPEACIAIOIUMU
mudGy3HBIM CcI0EM
MIPOTHUBOMOHAMHU
aJICOPOIMOHHBIM CIIOEM

[Ipu 06pazoBaHNH MHUTIEIIIB TOTEHITHATOPEACTISAIONINE HOHBI aICOPOUPYIOTCA TIO MTPABHITY:

lynsua-Tapau
Pebunnepa

¢aszwl,

OKpY>KEHHas
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+I1anera-dasgHca
Iumosa

ANCOpPOLIMOHHBIN CIIOW MHIEIUIBI COCTABIISIOT: a) TOTSHIUAIONPEACIAIONINEe WOHBI; 0) MPOTUBOMOHBI, B)
MOJICKYJIbI JIEKTPOJIUTA; T') MOJICKYJIbl HEIECKTPOIIUTA.

+a, 0

0, B

B, T

a, B

I'panynoii MuLesIIBI HA3bIBAOT arperaT BMECTE C:
+ancopOIMOHHBIM CITOEM

a71cOpOLIMOHHBIM ¥ I Yy3MOHHBIM CIOSAMH

G Gy3HOHHBIM CIIOEM
MTOTEHIIUAIOTIPEEIIIONUMI HOHAMH

Mesxda3zHblii TOTESHIHAT - 3TO TOTEHIHAT MEXKIY:

+TBepaoH 1 KUAKOH hazaMu

a7coOpOIMOHHBIM U Au((Y3HBIM CJI0EM Ha TPAHUIIE CKOJIBKECHUS
SIIPOM U TIPOTUBOMOHAMHU

MOTEHIIMATONPEACISIIOMMI HOHAMU ¥ TPOTUBOMOHAMU

DJEeKTPOKUHETHYECKUH TTOTEHIHAN - 3TO MOTEHIINAT MEXKIY:
TBEPIIOH 1 KHUIKOH (azamMu

+a/1IcOpOLIMOHHBIM ¥ TU(PY3HBIM CIIOEM HA TPAHMIIC CKOJIBKCHHUS
SITPOM Y IIPOTUBOUOHAMU

MOTEHIMATONPEACISIONMMA HOHAMHU ¥ TPOTHBOHMOHAMU

Ecnu rpanyna B 2J1€KTpUYECKOM TOJIE ITepeMeniaeTcs K aHO Ly, TO OHa 3apshKeHa!
TOJIO’KUTENBHO

+OTpULIATEIHHO

HE UMeeT 3apsiaa

3apan paseH 0

Ecnu rpanyna B 37eKTpUYECKOM I10JI€ IIEPEMENIAeTCsl K KaToLy, TO OHA 3apsDKeHa:
+I10JI0KUTEIBHO

OTpHLIATEIILHO

HE UMeeT 3apsijia

3apan paseH 0

OkxpalnieHHoe TATHO, oOpasyrolieecss NMpU HAHECEHHM KaIlUIH 3018 OSpIMHCKOW Ja3ypu Ha (WIBTPOBAIBHYIO
Oymary, 3apsuUKeHHYIO0 OTpHLIATENIbHO, pacTekaercsi. Kakoil 3apsia uMeroT KOJUIOMIHBIE YacTUIIBI 3051517
+oTpuLaTeNbHBIN

MOJIOXKUTENbHBIN

HEUTpaIbHBIN

3apsz paseH 0

OxpamieHHoe MATHO, oOpasyrolieecs NP HAaHECEHWM KalUId 30111 OCpIMHCKOW Jasypu Ha (UIBTPOBAJILHYIO
Oymary, 3apsuUKeHHYIO TIOJIOKUTENBHO, He pacTekaeTcsl. Kakoii 3apsii HIMEIOT KOJJIOWAHbIE YaCTHIIBI 301517
+oTpullaTeNnbHBIN

HEUTpaIbHBIN

MOJIOKUTEIbHBIN

3apsn paseH 0

CnocoOHOCTE MCJIKOIIOPUCTBIX MeM6paH 3aACPKUBATH YHaCTUIKHA ,Z[HCHepCHOfI (1).’:1351 u CBO60}1HO MMPOMyCKaTb NOHBI
" MOJICKYJIbI Ha3bIBACTCS:
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KoaryJssiuuen
+ceguMeHTaIIHCH
JHATU30M
oIajecIeHIeH

MeTo/1bI OYMCTKHU KOJUIOUIHBIX PACTBOPOR: ) AWAN3; 0) KOAryJsius; B) CSAUMEHTAIUS; T') YIbTPapUIbTPALIUS; 1)
AJIEKTPOIUAITH3.

a,0,B

+a, T, 1

a,T,B

0,B,T, I

Huanus3 — 3T0 crocoOHOCTh MEJIKOOPUCTHIX MEMOpaH:

+3a1epKUBaTh YaCTULBI AUCTIEPCHOH (ha3bl U CBOOOAHO MPOIYCKATh HOHBI U MOJIEKYJIbI

3aJep>KUBaTh HOHBI X MOJIEKYJIBI U CBOOOIHO MPOIYCKAaTh AUCHEPCHYIO (a3y

3aJiep>KUBaTh HEPACTBOPHMBIC YACTHIIBI U CBOOOTHO MPOITYCKATh MOHBI, MOJICKYJIBI M JUCIIEPCHYIO (a3y

B ocHoBe anmapata «uckyccrBeHHas mouka» (AUII) mexut:
yIbTpaUIbTpaus

KoaryJjsaausa

ANEKTPOANAIN3

+remoananus

B KOmTOMIHBIX pacTBOpax CaMONPOU3BOIBHO MPOTEKAOT MPOLIECCHI arperauy PH dTOM:
MTOBEPXHOCTHAs SHEPTUS YBEIHMUNBAETCS

+1I0BEPXHOCTHAS HEPIUsl yMEHbIIaeTCs

BEIMYMHA IOBEPXHOCTHOM SHEPTUH HE U3MEHIETCS

KoumonHas ycToiuuBOCTD THOGOOHBIX KOJUIOUIOB TEM OOJIbIIIE:
4yeM Oostblie MeK(Ba3HbII TOTEHIUAT (Pyg)

4eM MEHbIIEe MeK(a3HbIN MOTSHIUAT (Pyq)

+4eM OOoJbIIIe EKTPOKMHETHUECKUI MoTeHIHa (&-TIOTeHIIra)
94eM MEHbIIIE HJIEKTPOKUHETHIECKUI oTeHIHa (& -OTeHIraN)

CenuMeHTanuys - 3To:

+oceIaHue YacTHI] 0 AEHCTBUEM CUJI TSKECTH
B3aMMOJICHCTBYE YaCTHUI] C 00pa30BaHNEM KPYITHBIX arperaToB
OTTaJIKUBAHUE YACTHUIl IPYT OT Apyra

CIIOCOOHOCTH YaCTHI[ HAXOAUTHCS BO B3BELIEHHOM COCTOSIHUN

[Iporecc cnumanns KOJUTOMIHBIX YacTHIl C 00pa30BaHKWEM 0oJiee KPYIMHBIX arperaToB M3-3a MOTEPH arperaTuBHON
YCTOMYHMBOCTH HA3bIBAIOTCSL:

ceUMEHTalus

KOauepBaLus

+tKoaryAnus

KOJUIOWJHAS 3aIUTa

Koarysiinio BbI3BIBAIOT clieayroiiue (hakTophl: a) TemrepaTypa; 0) 100aBjICHHE JJICKTPOJIUTA; B) YIbTPA3BYK; I')
MEXaHUYECKUE BO3JIEHCTBUSL.

a,0,r

0,B,T

a,0,B

+a, 0, B, T

K BemecTBaM ciOCOOHBIM BBI3BAaTh KOATYJISIIUIO OTHOCST:
+3JICKTPOJIUTHI
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Oenkn
[OJIMCaXapHIbI
I1AB

Kaxoii Bui yCTOWIMBOCTH TEPSIFOT KOJUTOMIHBIE CUCTEMBI TIPU KOATYJIISIIAH?
KHHETUYECKYIO

KOHJICHCALIUOHHYIO

+arperaTuBHyIO

CEIMMEHTAI[IOHHYIO

[Touemy B Qu3monorndeckre pacTBOPHI HE BBOIAT MHOTO3apsIHBIE MOHBI: a) KOAryNSAIMOHHAS CIIOCOOHOCTh HUX
MaKCUMaJlbHast, 0) KOAryJsI[MOHHBIC CIIOCOOHOCTh MX MHUHUMAJIbHAS, B) YBEIWYHMBAIOT WOHHYIO CUJIY ILUIA3MBI
KpPOBU; T') YMEHBIIAIOT HOHHYIO CUJTY IJIa3Mbl KPOBH.

+a, B

o,r

a,r

0,B

HpI/I HWHBCKIUAX 3JICKTPOJIUTOB B MBIIICUYHYIO TKaHb WIX KPOBb, €TI0 HCO6XOILI/IMO BBOIUTH:
OBICTPO, MOXKHO CTPYHHO

+MCI[HCHHO, LITO61)I HE BBI3BATH JIOKAJIbHYIO KOATr'yJIALUIO

CKOpPOCTb BB€ACHHUA HC UMCCT 3HAYCHUSA

CHadaja OBICTPO, ITOTOM MENJICHHO

[Mopor koaryssiuu - 5TO a) MePexoi CKPHITOH KOaryJsiiii B SIBHYIO; 0) TIepeXo/l SBHOM KOATYJISLIMU B CKPHITYIO;
B) MaKCHMaJIbHOE KOJMYECTBO AIEKTPOIINTA, KOTOPOE HYKHO 100aBHUTh K 1 J1 301151, YTOOBI BBI3BATh KOATYJISLHIO; T)
MUHHMAJIBHOE KOJHMYECTBO DJICKTPOJHNTA, KOTOPOE HYKHO 1I00aBUTh K | 1 30114, 4YTOOBI BBI3BATh SIBHYIO
KOAaryJIsiHIo.

a

B

+r

0

Koarynupyromiee neiicTBHE IIEKTPOIUTA OTIPEISIICTCS MPABIIOM:
ITanera-dasuca

+Iyneue-I"apau

Pebunnepa

Innosa

[paBuno Llyneie-I"'apan: koarynupyrommm JieiicTBueM 00J1aJaeT MOH 3JIEKTPOJIHTA:
+3apsia KOTOPOro MMPOTUBOIIOJIOKEH 3apsily TPaHYyJIbI

OJIHOT'O U TOTO K€ 3HaKa C 3apsi0M I'PaHyJIbl

paauyc KOTOporo 0oJbIte

paguyc KOTOPOro MEHbIIE

[pasuno Ilyneue-1"apau: koarynmpytoliee qeiicTBHEe HOHA KOAryIssHTa TeM OOJIbIIE, YeM:
MEHBIIIE €ro 3apsia

0O0JIbIIIE €TO PaJNyC

+0oJtbIIIe ero 3apsj

MEHBIIIE €ro PaguyC

IMopor xoaryimsiiun 30151 NaCl 6ombmie, gem Ca (NO3z),. Kak 3apsbkeHbI 4aCTHITET 305157
MOJIOKHUTEITBHO

+0TpHUIIATEEHO

3apsiga He UMCIOT

3apsn paseH 0
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[opor koarynsuu 3055 CylIb(paToM MarHusi MEHbIIE, YeM HUTpAaTOM Oapus. Kak 3apsykeHbI YaCTHIIBI 301517
+I10JI0KHUTETBHO

OTPHIIATEITLHO

3apsiyia He UMEIOT

3apan paseH 0

Konnenrpanuonnass Koarymsiusi HACTyHaeT TIOJA JACWCTBHEM OJIEKTPOJHUTA, KOTOPBIA: a) XHMHYECKH He
B3aMMOJICHCTBYET C MOHAMH CTa0wmin3aTopa; 0) XUMHUYECKH B3aWMOJCHCTBYET C MOHAMH CTaOWIM3aTOpa; B) HE
M3MEHSET 3apsi MIOBEPXHOCTH SApa MUIIEIUTH; T') U3MEHSET 3apsiI IOBEPXHOCTH SApa MUTICIUTEL.

a, T

o,T

+a, B

2

0,B

HefiTpanu3zamnmonsas Koarynsiusi HACTYMAeT O] ACWCTBAEM DJIEKTPOIUTA, KOTOPHIA: a) XUMHUYECKA HE B3aHMO-
NENCTBYeT ¢ MOHAMH CTabmimM3aTopa; 0) XUMHUIECKH B3aUMOJICHCTBYET C MOHAMHU CTA0WMIIN3aTopa; B) HE U3MEHSET
3apAd MOBEPXHOCTHU AApa MULICIIIIBI; I‘) HU3MCHSCT 3apA] MOBEPXHOCTH AApa MULICIIIBL.

a, T

+0, T

a, B

0, B

[pu cxpbITO# KOAryssiuu 00pa3yroTCcsl YaCTUIIBL:
BHUJIMMBIE HEBOOPYKEHHBIM IJ1a30M

+HEBUIUMBIE BOOPYKEHHBIM [J1a30M

BUJIMMBIE BOOPYKEHHBIM IJ1a30M

HEBUJIUMBIE HEBOOPYKEHHBIM TJ1a30M

[Ipu saBHOI KOAryNAIMH 00pPa3yIOTCS YaCTHILIBI:
+BUAMMBIE HEBOOPYKEHHBIM IJIa30M

BHJUMBIE BOOPYKEHHBIM IIa30M

HEBUJIUMBIE BOOPYKEHHBIM IJ1a30M
HEBUJIUMBIE HEBOOPYKEHHBIM TJ1a30M

AJIUTUBHOCTE - DTO:

+CyMMHpYIOIIIee KOAryJIUPYIOIIee NEHCTBUE DICKTPOIUTOB
OJIMH DJIEKTPOJHUT OcNabIseT NeicTBHE qPyTroro

OJIMH DJICKTPOJIUT YCUIUBAET JACUCTBHUE IPYTOTO

B3aUMHAasI KOAryJIsIus

AHTaroHusm - 3To:

CYMMHPYIOIIEe KOaryIupyIOoIee IeHCTBIE dJIEKTPOIUTOB
+OMH AJIEKTPOIUT OCIAOIIAET NEHCTBUE PYTOTO

OJIMH 3JIEKTPOJIUT YCUIUBAECT ACUCTBUE IPYTOTrO
B3anMHas KO&FynHHHH

CuHeprusm - 3T10:

CyMMHUpYIOlIiee KoaryJupyoliee AeHCTBUE 3JIEKTPOIUTOB
OJIH BJIEKTPOJIUT OcHalseT eiicTBUE IPyroro

+0MH JIEKTPOIUT YCUIIUBAET JIEHCTBHE JPYTOTro
B3avMMHas KoaryJsaaus

B3anMHas koarynsauus - 3T0:
CYMMHUpYIOIIee KOaryIupyIolee IeUCTBUE dJIEKTPOIIUTOB
OJIMH DJIEKTPOJIUT YCUIINBAET AEHCTBHUE APYTOTO
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+eCcIH K 30710 OTPHIIATENBHO 3apHKEHHOMY JTOOABUTH 30J1h TIOJIOKHUTEIHHO 3aPsKEHHBIN
OJIMH 3 DJIEKTPOJIMTOB OCIA0IISIET AEUCTBUE IPYTOTO

[lenTu3amueii Ha3bpIBaeTCS TPOIECC TEpexona IOJ JCHCTBHEM IENTH3aTOPOB: a) JII0OOro ocaaka B 3016, 0)
CBEXKCOCAKICHHOTO 0CaJIKa B 3011b; B) 301151 B Tellb; T') TEIsl B 30J1b.

a, 0

0, B

a,T

+0, T

[loBbImeHwe arperaTuBHOM ycTOHINBOCTH THOGOOHBIX 30Jei mpu nodapneHnn k HUM BMC Ha3wsiBaeTcs:
KOAryJIsIIHs

CCIMMCHTAITHS

KoaIrepBanus

+KOJUIOUIHAs 3aluTa

Konmonnnas 3ammura - 3T0 CIOCOOHOCTH MOBHIMIATH aArPETATHBHYIO YCTOWYMBOCTH JIMOPOOHBIX 30Jei mpu A00aB-
JICHUH K HUM:

+XO0pOIIIO PaCTBOPUMBIX B TUCHIEPCHOHHOM cpesie BMC

HU3KOMOJIEKYJISIPHBIX BEILIECTB

3JEKTPOJIUTOB

MaJopacTBOPUMBIX B AucriepcroHHOM cpene BMC

CriocoOHOCTh OEJIKOB MPENATCTBOBATH BBIMAJACHUIO B OCAZOK JIMOPOOHBIX 30JieH W OTJIOXKEHHIO Ha CTEHKax
COCY/IOB XOJICCTEPUHOBBIX OJISIIICK HA3BIBACTCS:

KOAryJsIys

KoallepBalus

ceIMMEHTALHS

+KoJUIOHNIHAS 3aIUTa

K BemectBam, cHOCOOHBIM OOyCNaBIMBaTh KOJUIOWAHYHO 3allUTy OTHOCST: a) 3JCKTPOJHTHI, 0) Oelku; B)
nonicaxapunsl; r) [TAB.

a,0,B

+0,B, T

a,B, T

a,0,r

Yem MeHbIIIE BEJTMYMHA «3aMIMTHOTO YHCIIa» IEHCTBHS THAPOPOOHOTO KOJUIOH/IA, TEM:
3aLIUTHOE JIEHCTBUE €EM0 MEHBIIIE;

+3aIUTHOE JEHCTBHE €ro OOJBIIIE;

3alIUTHOE JEHCTBUE HE CBA3aHO C BEIMUYMHON «3aIUTHOIO YKMCIIaY.

YMeHbIICHHE arperaTiBHON YCTOHYMBOCTH JIMO(QOOHBIX 30ieil mpu nobaBieHur HeOONbIMX KonmdecTB BMC
Ha3bIBAeTCA:

KOaryJsius

+droxymsays

KoalepBamnus

KOJUTOMJIHAS 3allluTa

OO6pa3oBaHUe 0CaTKOB HA BHYTPEHHEH MTOBEPXHOCTH COCY/IOB - CJIOXKHOE SIBJICHHE, B KOTOPOM IIPHUHUMAIOT yIaCTHE
TaKHe MPOIECCHI, KaK: a) KoaryJisilus; 0) KoalepBalus; B) CHUKCHHUE KOJIJIOUTHON 3alIUTHL; T') CHHEPE3HC.

+a, B

o,r

BCE

a,r
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5. Oprannyeckasi XuMHs
5.1. Buonozuuecku akmugHble 6bICOKOMONEKYIAPHbIE eU4ECMEa
(cmpoenue, ceoiicmea, yuacmue ¢ (PYHKYUOHUPOBAHUU HCUGHIX CUCHIEM)

Atomy yriieposa B sp3-rH6pH):[H0M COCTOSIHUM COOTBETCTBYET:
36-u In -cBs3b

+4 3amecturens

TpUroHalbHasl KOHPUrypauus

ATomy yriepoja B Sp3-FI/I6pI/II[HOM COCTOSIHIM COOTBETCTBYET:
36-u 17 -cBsI3b

+BaJICHTHBIN yTOJ 109°,5°

TPUTOHAIIbHAS KOHPUTYpALIUS

Atomy yriieposa B sz-I‘I/I6pI/IZIHOM COCTOSIHUM COOTBETCTBYET:
+3c- u ln- cBs3b

2 3aMecTUTENs

YroJ MEXY CBA3SIMU 180°

TUHEWHas KOH(Urypamus.

AToOMYy yriepojia B Sp-TUOPUIHOM COCTOSIHHHM COOTBETCTBYET:
IUI0CKasi KOH(Urypamus;

YIOJI MEXAY CBA3SIMU 120°

+20- u 2n- cBA3U

AToMy yriepoja B Sp-TUOPUAHOM COCTOSIHUM COOTBETCTBYET:
IJI0CKast KOH(Urypamus

+2 3amecTurens

YTOJI MEXY CBA3SIMHA 120°

CKOJIBKO YTIIEPOIHBIX aTOMOB BXOJHT B COCTaB MOJIEKYIIBI 3-(heHmnOyranomna-17?
4

6

8

+10

Kakoe Ha3BaHue npaBuibHOE?
4-MeTUJITIeHTaH
2-U30TIPOTTMIITEKCaH
3-OyTuineHTaH
+2-MeTn0yTaH.

Cornacao nHomenkiarype IUPAC monexymna CH3-CH=CH-C(C,;Hs)=CH; umeer Ha3Banue:
3-MeTHIeHreKceH-4

4-stunnenraguen-2,4

+2-3tunnenraauen-1,3

4-MeTHIIEHT€KCEH-2

CTpyKTYpHBIMH U30MEPaAMU SBJISIOTCS:
OyTaH U IUKJIOOyTaH

+r1r0K03a B PpyKTO3a

L-ananun u D-ananun
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CTpYKTYpHBIMH H30MEPaMHU SIBIISTFOTCSI:
OyTaH U IUKJIO0yTaH

+o-aaHuH U B-ajJaHuH

L-ananun u D-ananun

VYkaxkuTe Npu3HaK XUPaJIbHOCTH aTOMa yriepo/ja:
+Sp°-ru6pHIHOE COCTOSHIE

sz-m6pnz[Hoe COCTOSIHHE

HAJIMYHE JABYX OJIMHAKOBBIX 3aMECTHUTEIICH

VYkaxkuTte Mpu3HaK XUPaJTLHOCTH aTOMa Yriiepo/a:
sz-m6pnz[Hoe COCTOSIHHE

HAJIMYKE JABYX OJIMHAKOBBIX 3aMECTHTEIICH
+0TCYTCTBUE OJJMHAKOBBIX 3aMECTUTENEH

Yuncno XupaabHBIX IEHTPOB B MOJIEKYJe 4-MeTHITeKCaHOHA-3!
HET XMPAJIbHOTO LIEHTpa

+1 XupaJbHBIN LEHTP

2 XMpaJIbHBIX LIEHTpa

4 XupalpHBIX LIEHTpa

DepoMOH MypaBbEB TeKCEH-2-alb:
UMEET XUPAIBHBIN LIEHTP

+umeer 2 crepeonzomepa
SBIISICTCS ONTUYECKU aKTUBHBIM

®epoMOH MypaBbEB IeKCEH-2-allb:
SIBJISIETCS] ONITHYECKU AKTUBHBIM
+4BJISIETCS ONITUYECKU HEAKTUBHBIM
MMEET XUPAIbHBIN EHTP

[Ipoekunonnas ¢popmyna ®@uiepa a1 D (+) rMLepuHOBOIO anbAeruia MPeBpaTUTCS B SHAHTUOMEPHYIO
IIPY NTIOBOPOTE €€ B INIOCKOCTH HA:

+90°

180°

360

[Ipoekunonnas ¢popmyna @uiepa a1 D (+) rniepuHOBOrO anbAeruia MpeBpaTuTCcss B SHAHTHOMEPHYIO
IIPU NTIOBOPOTE €€ B INIOCKOCTH HA:

180°

+270°

360°

3acnoHEHHON KOH(OpMAaIMKM 3TaHOJaMHHA COOTBETCTBYET TOPCHOHHBIN YroJl MEXKY 3aMECTUTEISIMHU:
+0°

60°

300°

3acinoHEHHON KOH(pOpMAaIMK 3TaHOJAMHHA COOTBETCTBYET TOPCHOHHBIN YroJl MEXIY 3aMECTHTEIISIMHU:
60°
+120°
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300°

AHTUKOH(GOpPMAITUU ITAHOJIAMUHA COOTBETCTBYET TOPCUOHHBIN YTOJI:
+0°

180°

360°

AHTHKOH(pOpPMAIINK 3TaHOJIAMUHA COOTBETCTBYET TOPCUOHHBIN yTOJI:
180°

+240°

360°

CkomenHot koH(opMaruu OyraHa COOTBETCTBYET TOPCHOHHBIH yroJt:
+0°

60°

300°

CkomeHHON KOH(popMaIuu OyTaHa COOTBETCTBYET TOPCUOHHBIN yTrod:
60°

+240°

300°

DHepreTH4ecKoMy MUHIUMYMY 3TaHAHOoINA-1,2 COOTBETCTBYET KOH(POPMALIUS:
+3aciIoHEHHas

3aTOPMOYKEHHAs

KOH(OpMaIIUU SHEPreTHYECKH OJMHAKOBBI (BBIPOXKICHBI)

DHepreTn4eckoMy MUHHUMYMY 3TaHAMoa-1,2 COOTBETCTBYET KOH(POpPMALIU:
3aTOPMOKEHHAs

+CKOIICHHAs

KOH(OpMallUy SHEPreTUYECKN OJIMHAKOBBI (BBIPOKICHBI)

HaubGonee ycToitunBomy KOHPOPMAIIMOHHOMY COCTOSIHUIO 1,3-THOPOMIIMKIOTEKCaHa COOTBETCTBYET:
+KoH(popManus Kpecia

1-akcuanbHOE U 3-9KBaTOpUAIBHOE MOJIOKEHUSI aTOMOB Opoma

1- u 3-AMakcuanbHbIE MOJOXKEHUS aTOMOB OpoMa

Haubonee ycroitunBoMy KOH(POPMALMOHHOMY COCTOSTHHIO 1,3-AMOpOMIMKIIOTeKCaHa COOTBETCTBYET:
1-akcuanbHOE U 3-9KBaTOpUAIBHOE MOJIOKEHUS aTOMOB Opoma

+1- 1 3-1UrKBAaTOpHAIIBHBIE MTOJIOKEHHUS aTOMOB OpoMa

1- u 3-nuakcuanbHbIE MOJIOKEHHUS aTOMOB Opoma

Kaxkne coeqnaennss onTHUeCK HEAKTUBHBI?
L-MoouHas Kuciora

+ME30BHHHAA KHUCJI0TA

BHHOTI'paJHasg KUCI0Ta

B 3aBucumMoCcTM OT  CTPYKTYpBI YIIEPOJHOIO CKEJIETa BCE OPraHMYECKUE COCOUHEHHUS
KJIACCU(PUITUPYIOTCS Ha:

+alUKINYECKUE U IUKINYECKHUE

peaeibHbIC U HENIPEACIbHEIE

KapOOLMKINYECKUE U TETEPOIIMKITHIECKIE
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PAa3BCTBJICHHBIC U HCPA3BCTBJICHHBIC

K anmudaTndecknm coeTMHEHUSIM MOKHO OTHECTH:
OCH30J1 ¥ [IUKJIONPOIIaH

TOJIYOJI U TIPOTTUJICH

+1, 3 — nuMeTIWIOyTaH W STUJICH

HUTPOOEH30J1 U TeKCaH

K amudaTndecknm coeTMHEHUSIM MOKHO OTHECTH:
OCH30JI ¥ [IUKJIONPOIIaH

TOJIYOJI U TIPOTIUJICH

+anerwieH u Oyraauen — 1, 3

TJIALWH U THPUIAH

K rerepodyHKIIMOHATBHBIM COCTUHEHUSM MOYKHO OTHECTH:

[JIMUEPUH U LUKIIONPOIaH
+ajlaHuH U TIIOK03Y

LIABEJIEBYIO KUCJIOTY U OTUJICHIJIUKOJIb
(bypaH ¥ MUKJIOTSKCaHOI

K rerepodyHKIIMOHAIBHBIM COCAMHEHHUSM MOYXHO OTHECTH:
TIIMIEPUH U ITUKJIOTPOTIaH

+MOJIOUHYIO KHCIIOTY B (PPYKTO3Yy

IIaBEJICBYIO KUCIIOTY M STHIICHTIIMKOIb

TOJTYOJI U THO(EH

Kopenb Ha3BaHUS OPraHUYECKOr0 COEIMHEHUS YKa3bIBAET:
+Ha3BaHME IVIABHOM YIIIEPOJHON Lienu

CTENEHb HACBIILIEHHOCTH TJIaBHOM Lienu

Ha3BaHUS BCeX (PYHKIIMOHAIBHBIX TPYII

Ha3BaHME XapaKTEPUCTHUECKOM TPYIIIbI

KopeHnb Ha3BaHUs OPraHNYECKOro COEAMHEHUS YKA3bIBACT:
CTEIEHb HACBIILIEHHOCTHU TJIABHOU LIETIH

Ha3BaHMs BceX (QYHKIMOHATIbHBIX TPYII

+Ha3BaHUe KapOOIMKINYECKON MITH TeTepOLUKIMYECKON
Ha3BaHUE CTaplICH XapaKTEPUCTUYECKOM IPYIIIbI

N3omepsbl oTangaroTes:

MOJIEKYJIIPHON MacCcoi

+XUMHYECKUM CTPOCHUEM

KOJIMYECTBEHHBIM U KaYECTBEHHBIM COCTABOM

W3oMepsl oTanyaroTes:

MOJIEKYJIIPHON Maccoi

+B3alMHBIM PACIIOJIO)KEHUEM aTOMOB B IIPOCTPAHCTBE
Ka4€CTBE€HHBIM COCTaBOM

CTpyKTypHBIMH H30MEPAMH HE SIBIISIOTCA:
MMPOINMHUOHOBAsA KUCJIOTAa U MCTUJIALICTAT
+0€eH30J1 ¥ TOITYOJI

OpTO — KCUJION U METa - KCUJION
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YKCYCHBIN QJIbJAECTU/T U ALIETOH

Pa3HOBUIHOCTBHIO CTPYKTYPHBIX U30MEPOB SIBJISIKOTCS:
DHAHTUOMEPHI

IHacTEPEOMEPHI

+TayToMephl

LUC— U TPAHC — U30MEPLI

BerecTtBa sBIISIIOTCS MEXKIY COOO TOMOJIOTaMU B PSIAY
CHa4, C3Hs, C4Hg

+C2Hs, C4Hio, CeHua

CHa, C4Hi1o, C7Hg

CoHa, C4Hyo, CgHig

Uucno mzomeposn, orBevaronux cocraBy CsHipO, HO He mpuHamIEkKaAMX K TOMOJOTHYECKOMY PAIY
CIIUPTOB, PaBHO:

JIByM

+TpeMm

YETBIPEM

IISITH

Uucno n30MepoB € 3aMKHYTBIMHU yTepoiHbIMU LensiMu coctaBa CsHig, paBHO!
TpeM

YETBIPEM

+IIATH

IECTH

T'oMos0roM OeH30I1a SBIAETCS
CeH1o
C7Hyse
C7Hua
+C7Hg

ToMos0TOM OEH30I1a SABIAETCS
C7His

C7Hu4

C7Hg

+CgHio

WNunyxTuBHbIH 3 ekt — 370!

+Iepenaya dJ€KTPOHHOTO BIMSHHS 3aMECTUTENEH T10 LIETIH G CBA3EH

repeaayda MEKTPOHHOTO BIMSHUS 3aMECTUTEIIEH T10 LIETIH CONIPSKEHHON CUCTEME

repeaayda EKTPOHHOTO BIMSIHUS 3aMECTUTEIIEH 110 LIENU OJIMHAPHBIX CBS3€H U TPOMHBIX CBS3EH

I'padmuecku nericTBre HHAYKTUBHOTO 3 dekTa H300paxaroT:

+CTpeNnKoi, COBINAAAIOIIEH C IMOJIOKEHUEM BAJIEHTHON YEPTOYKH U HANPABICHHONM OCTPUEM B CTOPOHY
0o0J1e€e MEKTPOOTPULIATENILHOTO aToMa

M30THYTOM CTPENKOW, HayaJlo KOTOPOM NOKa3bIBaeT, KaKU€ pP- U - DJIEKTPOHBI CMEIIAOTCS, a KOHEL] —
CBSI3b MJIM aTOM, K KOTOPBIM OHHM CMEIIAI0TCSI

CTpEJIKOH, HallPaBJICHHOM OCTPHEM B CTOPOHY Oo0Jiee 3JIEeKTPOOTPULIATEIFHOTO aToMa

W30THYTOM CTPEJIKOM, COBMAMAIONIEH C MOJIOKEHUEM BaJICHTHOW YEPTOYKH W HANPABICHHOW OCTPHEM B
CTOPOHY CBSI3U WJIN aTOMa, K KOTOPBIM OHU CMELIAeTCs
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OTtpunarenbHbI HHAYKTUBHBIN 3D ()EKT MposIBISIIOT 3aMECTUTEIH:

HIPUTATHUBAIOIIUE AIEKTPOHHYIO INIOTHOCTh G-CBSA3U CUJIbHEE B CTOPOHY aTOMa YIJIepo/ia o CPAaBHEHUIO
C aTOMOM BOZOpOJa

[IEpEAIOLIUE 3IEKTPOHHOE BIUSHUE 110 CONPSHKEHHOM CHCTEME

CMeEIlalolue JEKTPOHHYIO IUIOTHOCTh G-CBSI3M B CTOPOHY aToMa yriiepoja MO CPaBHEHHUIO C aTOMOM
BOAOpOJA

3aMecCTHTENH C OTPULIATEILHBIM HHIYKTUBHBIM 3()()EKTOM HA3bIBAIOT:
ANEKTPOHOJOHOPHBIMU

+3JIEKTPOHOAKLENITOPHBIMHA

3amectutenu | pona

3amectutenu |l poga

[TonoXuTenbHBIN MHIYKTUBHBIA d3PPEKT MPOSBISIOT 3aMECTHUTEIIH

PUTATUBAIOIINE 3JIEKTPOHHYIO IIJIOTHOCTh G-CBSA3M CUJIBHEE B CTOPOHY aTOMa YIJIEpOJa 110 CPAaBHEHUIO C
aTOMOM BOJ0pPOJa

IIepEealoIUe 3JIEKTPOHHOE BIUSHUE 110 CONPSHKEHHON CUCTEME

+cMemarmye 3JIEKTPOHHYIO INIOTHOCTh G-CBSI3U B CTOPOHY aTOMa YIJIEpPOZa II0 CPAaBHEHHUIO C aTOMOM
BOZOpOJA

3aMEeCTUTENH C MOJIOKUTEIbHBIM HHIYKTUBHBIM 3((EKTOM HA3bIBAIOT:
3amectutenu | pona

3amectutenu |l poga

+3JIEKTPOHOJOHOPHBIMU

3JIEKTPOHOAKIIEI TOPHBIMU

MesomepHsblii 3¢ ekt — 370!

nepenaqa JIeKTPOHHOTIO BIIMSHUSA 3aMECTUTEINIEH 10 LENHU G CBS3eU

+repenaya dJIEKTPOHHOTO BIUSAHUSA 3aMECTUTENIEH 10 LENU CONPS)KEHHON CUCTEMBI

repeaayda MEKTPOHHOTO BIMSHUSA 3aMECTUTEIIEH 110 LMW OJIMHAPHBIX CBA3€H U TPOMHBIX CBS3EH

I'paduuecku aeiictBue MmezoMmepHOro 3 dexra 0003HaAYALTCS:

CTPEJKOM, COBNAJAIOIIEH C MOJOKEHUEM BAJICHTHOM YEPTOUKHM U HAINPABICHHON OCTPHUEM B CTOPOHY
0oJ1ee IEKTPOOTPULIATENILHOTO aToMa

+U30THYTOM CTPENIKOM, HayaJlo KOTOPOM MOKa3bIBAET, KAKME P- U T- IJIEKTPOHBI CMEUIAKOTCS, a KOHEL[ —
CBA3b WJIM aTOM, K KOTOPBIM OHH CMCIIA0TCA

CTPEJIKOM, HallPaBJIEHHOM OCTPHEM B CTOPOHY 00Jiee 3JeKTPOOTPULIATEIFHOTO aToMa

W30THYTOM CTPEJIKOM, COBNAJAONIEN C MOJOKEHHEM BaJE€HTHOM 4EPTOYKM M HANPABICHHOW OCTPUEM B
CTOPOHY CBSI3U WJIM aTOMa, K KOTOPBIM OHM CMELIAeTCs

KapOokcunbHas rpyria B MoJieKyie O€H30iHON KUCIOTHI MPOSBIISET dPHEKTHI:
OTPULIATEIbHBIN UHAYKTUBHBIN U ITOJIOKATEIbHBIN ME30MEPHBIN
MOJIOKUTEIBHBIA UHIYKTUBHBINA U OTPULATEIbHBI ME3OMEPHBIN
+0TpULATENBHBIA ME30OMEPHBIN U OTPULIATEIbHBIN WHIYKTHBHBIN
MOJIOKUTENBHBIA UHIYKTUBHBIN U MOJ0KUTENBHBIA ME30MEPHBII

5.2. Knaccugpukayusa opzanuveckux coeOuHeHuil u peaxyuii

lanorennpoBaHue aakaHOB OTHOCHUTCS K pEaKLMSIM
+3aMeICHUA
SIIMMUHUPOBAHUSA
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MIPUCOSANHECHUS
oOmeHa

['uaporamoreHMpoBaHUE aJIKEHOB SIBIISACTCS peakIuel : (MPpUBECTH MPUMED)
3aMEIICHUSI

3JIMMUHUPOBAHUA

+IIpUCOCIUHCHUS

oOMeHa

Jleruaparais CIUPTOB SBJISICTCS Peakiueit : (MpUBECTH IPUMEP)
3aMEIECHN

+ SJIUMUHUPOBAHUS

MIPUCOSANHCHUS

oOMeHa

HpI/I TOMOJIMTUYCCKOM PAa3pLIBC KOBaJICHTHOM CBSI3U YaCTHUIbI
+pa)11/1KaJ11)1, YaCTHUIbl C HCCIIAPCHHBIMU 3JICKTPOHAMU

KaTHUOHBI 1 aHHOHBI

MOJICKYJIbI 1 NOHBbI

[Ipu reTepoMTHYECKOM pa3pbiBE KOBAJICHTHOM CBA3W  YacCTHULIbI
paauKaibl, YaCTULBI C HECHAPEHHBIMU 3JIEKTPOHAMU

+KaTUOHBI U AaHUOHBI

MOJIEKYJIbI I HOHBI

Yactuns!l wim (parMeHTbl MOJEKYJ peareHTa, COoJepiallue CBOOOAHYIO, JOCTYIHYK OpOUTallb U

UMEIOIIMEe HEJJOCTATOK AJIEKTPOHHOM IMJIOTHOCTH HA3bIBAIOTCS !
panukazamu

HyKJIeoduaamu

+anexTpopunam

Yactuupl unu pparMeHTsl MOJIEKYJI peareHTa, coep Kaline MoABUKHYIO 3JIEKTPOHHYIO Mapy U UMEIOIIHe

M30BITOK 3JIEKTPOHHON TNIOTHOCTH HAa3bIBAIOTCS!
panukazamu

+HyKIeopuIamMmu

aneKTpoduIamMm

I'omoH3y Jierye moaBepraroTCs:
+MaJIONOJISIPHBIC CBSI3U
HOJ'ISIpHBIe KOBAJICHTHBIC CBA3U
HMOHHBIE CBSI3H

BOJIOPOJIHBIE

Jlns1 ToMon3a HeOOXOTMMBI:

+)KECTKHE yCIoBHsl (HarpeBaHue. O0IyICHHE)

MSTKHE yCIOBUS (IOJIIPHBIE PACTBOPUTEIH)
OOBbIUHBIC, JAHHBIE YCIOBHS (KOMHATHAs TeMIIepaTypa)

I'ereponu3y nerue noaBeprarTcs:
MaJIONOJISIPHBIE CBSI3U
+CHUIBLHOTIONSIPHBIE KOBAJIEHTHBIE CBSI3U
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HMOHHBIC CBA3U
BOAOPOJHBIC

JInst reTeposin3a He0OXOTUMBI:

o0ydyeHHe

+IOJSIPHBIC  PACTBOPUTEITH

OOBIUHBIC, TAHHBIE YCIOBHs (KOMHATHAS TEMIIepaTypa)

qaCTI/IL[a, HEC OTHOCAIIasACA K HECTaOMIIbHBIM MMPOMCIKYTOYHBIM HaCTUIIAM MHOTI'OCTYIICHYATLIX ITPOLECCOB

KapOKaTHOH.

KapOaHHUOH.

OpraHUYeCKUM

+ MOJIEKYJIBI 1 HOHBI HEOPTAHHUECKOM

W3 Tpex BUIOB KapOOKATHOHOB 00JIe€ yCTOWYMBBIM SIBIISETCS:
nepeuuHblii RC*H,
sropuunsiii RC'HR
+rpetnunsiii RC'R

R
W13 1ByX IEPBUYHBIX KapOOKATHOHOB 00Jiee CTAOUIBLHBIM SBIISETCH
+
CHs—C'H;
+C6H5—C+H2

Hykneodun — 3To yacTuia, Koropas:

MIPUCOEINHSET IPOTOH

+aTaKyeT MOJIOKUTENIBHO 3apsHKEHHBIN aTOM yriepoja

MIOCTABJISET Mapy AJIEKTPOHOB Uil 00pa30BaHUs XUMUYECKON CBSI3U

Hykneodun — 370 yactuua, kotopas:
MPUCOEINHSET IPOTOH
MOCTABJISET Mapy AJIEKTPOHOB Uil 00pa30BaHUs XUMUUYECKON CBSI3U

+1ocTaBisieT CBOOOIHYIO OpOUTAIB TSl 00pa30BaHUs XUMUYECKOM CBS3H

DnekTpodui — 3TO YacTUIIA:

criocoOHast K 00pa30BaHUIO CBSI3U C HyKJIeo(pUIoM
+cnocoOHast K 00pa30BaHUIO CBSI3U CO CBOOOIHBIM PAIUKAIOM
aKIENTOop AJIEKTPOHHOM Mapbl

OnexTpodui — 3T0 yacTUlA:

+IOHOp JIEKTPOHHOM Hapbl

criocoOHast K 00pa30BaHUIO CBSI3U C HYKJICO(pUIoM
AKIIENITOP JIEKTPOHHOM Mapbl

VYkaxkuTe HyKJI€Oo(PUIbHYIO YaCTUILY:
NO,"

+H

H+

VYkaxure HyKJIeo(UIbHYIO YaCTHILY:
+R-O
NO,"
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H+

OnekTpoGUIbHON YacTUIICH SBISETCS:
HS

+CI

R-C*'=0

DneKTpoUILHON YacTUIICH SBISICTCS:
HS

+CH3-C H2+

R-C'=0

CBoOOIHBIE paIUKaIbL:
ANEKTPOHOU3OBITOYHBIE CUCTEMBI
+3J1eKTPOHOICDUITUTHBIE CUCTEMBI
CTaOUIN3UPYIOTCS AJIEKTPOHOJOHOPAMHU

CBOOOHBIE paIUKAIIBI:

CTaOMIIN3UPYIOTCS AIEKTPOHOOHOPAMU
+00pa3yroTcs B MOJISPHBIX PACTBOPUTEISAX
3JIEKTPOHOU30BITOUHBIE CUCTEMBI

He cripaBenuBo yTBEpKIAEHUE O TOM, YTO U30IPONWIBHBIN PaJuKal:
SIBJISICTCS. TPETUYHBIM PaJINKaIOM

+CoAepKUT spz-m6pm(an?1 aToOM yrJiepojaa

cTabubHee H-TIPOMIIIBHOTO pajrKaia

He cnipaBeyinBO yTBEpkKACHHUE O TOM, UTO M30IPONUIBHBINA PauKal:
SIBJIETCS TPETUYHBIM PAIUKATIOM

cTabuiIbHEee H-TIPOITMIIBHOTO pauKaa

+CHoco0€H OTIIEILIATL ATOM XJIOPa Yy MOJIEKYIIBI XJI0pa

He cripaBenmnBo yTBEpkKIAEHUE O TOM, YTO KapOOKATHOH:
JIEKTPOHOIePUIIUTEH

+COJIEP’)KUT aTOM YTJIEPOJa C TOJIOKUTENBHBIM 3apsiIoM
CTaOWIIN3UPYETCS ANEKTPOHOAKIIETITOPAMHU

He cnipaBeqymnBo yTBEpKACHHE O TOM, UTO KapOOKATHOH:
AIEKTPOHOIEHDUITUTEH

CTaOUIN3UPYETCS DIMEKTPOHOAKIIEITOPAMU

+00pa3zyercs Py TOMOJIUTHUYECKOM Pa3pbIBe

He cripaBenmnBo yTBEpKACHHUE O TOM, UTO KapOaHUOH:
COJIEPKUT aTOM YIJIEpO/ia C OJJHUM HECTIAPEHHBIM 3JIEKTPOHOM
+COJIEP’KUT aTOM YTJIepoja ¢ OTPUIATENbHBIM 3apsS0M
COJIEPKUT aTOM YIJIEpOJia B sz-FI/I6pI/II[HOM COCTOSIHUH

He cnipaBeqynBo yTBepkKACHHUE O TOM, YTO KapOAHHUOH:

COJZIEPKHT aTOM YTJIEpO/ia C OJTHUM HECTIapEHHBIM DIIEKTPOHOM
COLEPKUT aTOM YIIEPOa B SP°-THOPHIHOM COCTOSHHH
+00pasyeTcst MpH TeTePOTUTUISCKOM Pa3phIBE KOBAJCHTHOW CBSI3U
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J1J1s Kakoro COeTMHEHUS BOZMOYKHO 3IIEKTPOPHIbHOE MPUCOCTUHEHHE?
Mporax

+IUKIJIOreKCEeH

2-6pomOyTaH

J1J1s1 KaKOTO COCTMHEHUST BO3MOXHO 3JIEKTPOPHILHOE TIPUCOCTHHECHUE?
nporaH

2-6pomOyTaH

+0yTeH-2-0Bast KHCI0Ta

[To MexaHU3My paauKaIbHOIO 3aMelIeHHs] Oy1yT IPOTEKAaTh peaKLus:
CH3-CH,—CH,-Cl + Cl, 2p

+CH, = CH, + Br; A_’¢_>ICI

CegHs-CH3 + Br; hv_>

ITo MexaHNU3MY paJUKaIbHOTO 3aMEIICHHUsS OYAYT MPOTEKATh PEaKIIUs:
CH3-CH,—CH,—Cl +Cl, ™,

+Ce¢Hs-CHj3 + Bro AE%P

CgHs-CH3s + Br;, hv_>

Kakwue yrBepxaenus BepHbl? [Ipu OpoMupoBaHUM STHIIEHA 3IEKTPO(UIT:
Br

aTaKyeT aToM yriepoja

+aTaKyeT m-CBsI3b

Kakue yrBepxaenus BepHbl? [Ipu 6poMupoBaHuM STHIIEHA 3IEKTPOPUIT:
+Br'

aTaKyeT aTOM yrnepoz[a

Br

Kakoe ytBepkneHune BepHO? B peaknusix 31eKTpo(UIBbHOTO MPHUCOSTUHEHUST aJKeHOB 00pa3oBaHHE T-
KOMILJIEKCA COIPOBOXK/IAETCS:

pa3pymeHnueM TT-CBS3H

+B3anMo/JIefiCTBHEM TIEKTPOHOAEC(PULIUTHON YACTULIBI C TT-CBSA3bIO

TIEPEX0JIOM aTOMa YIJIEPOJa U3 SP - B SP°-THOPHIIHOE COCTOSIHIE

Kakoe ytBepxneHne BepHO? B peaknusix 31eKTpo(UIBbHOTO MPHUCOSTUHEHNST aJKeHOB 00pa3oBaHHE T-
KOMILJIEKCA COIPOBOXK/IAETCS:

TIEPEX0IOM aTOMa YITIEPOJa U3 Sp°- B SP -THOPHIIHOE COCTOSIHIE

+o0pa3oBaHneM kapOOKaTHOHA

paspymeHueM TT-CBS3H

Kakoe yrBepxaenue BepHo? B peakiusax 31eKTpouiIbHOrO MPUCOSAMHEHHS alIKeHOB 00pa3oBaHUE G-
KOMILJIEKCA COIPOBOXKIAETCA:

paspyLICHUEM TT-CBSI3U

+00pa3oBaHUEM G-CBS3HU

o0Opa3oBaHHeM KapOOKaTHOHA

Kaxoe ytBepknenue BepHo? B peaknusx snekTpouibHOr0 MpUCOEAMHEHHS alKeHOB 0o0Opa3oBaHHE G-
KOMILJIEKCA COIIPOBOXKIAETCS:

oOpa3zoBaHHeM KapOOKaTHOHA

paspyLIeHUEM TT-CBS3U
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+o0pa3oBaHneM KapOaHHOHA

Bo3zpacTtanue peakinoHHON ClIOCOOHOCTH MOJIEKYJI B PEAKLIUAX TaJIOTEHUPOBAHUS IIPOUCXOANT B PSNY:
MIPOIEHOBAs KUCJIOTA, 2-METUJIIIPOIEH, ITPOTIEH

+IIpoIieH, 2-METUIIIIPOIIEH, IPOIIEHOBask KUCII0Ta

MIPOIEHOBAs KUCJIOTA, MPOIIEH, 2-METHUIINPOIIECH

Kakoe yrBepxnenue BepHo? CoracHo npaBuily MapKOBHHUKOBA:

+1pU NPHCOCIMHEHHH K HECHMMMETPUYHOMY aJIKEHYy aToM BOJOpOJa pearcHTa IMPHUCOCAMHSCTCS K
HanboJiee rTUAPOreHN3NPOBAHHOMY aTOMY YIJIEpO1a U ABOMHOMN CBSI3U

U3 IByX BO3MOJXKHBIX KapOOKaTHOHOB ObICTpee 00pa3yeTcst KapOOKaTHOH ¢ HAaHOOJIbIIeH SHepruei
Ag-TIpUCOEeIMHEHNE IPOTEKALT Yepe3 CTaIuI0 00pa3oBaHus Hauboee CTabMILHOTO KapOOKaTHOHA

Kakas peakuuu nporexaer npoTuB npasuiia MapkoBHUKOBaA?
rujpaTaius nporneHa

+ruaparaius IporneHOBON KUCIOTHI

ruapaTanus OyTeH-2-0BOM KUCIOTHI

Kakas peaknum nporekaer mpoTHB MpaBuiia MapkOBHHKOBA?
TUIpaTaIysl MPOIeHa

ruapaTanus OyTeH-2-0BOM KUCIOTHI

+TUApHUpPOBaHNE ITUKJIOTCKCEHA

CoenuHenue, criocoOHOe OPOMHUPOBATHCS TI0 MEXAHU3MY JIIEKTPOPHILHOTO 3aMEIICHUS:
TOJTYOJI

+UHIOI

HUTPOOEH3011

Coenunenue, cniocoOHOE OPOMUPOBATHCS 110 MEXAHU3MY JIEKTPO(DUIHEHOTO 3aMEIICHUS:
TOJIYOJ

HUTPOOEH3011

F+IUKIIOT€KCAaHOJI

Kakoe ytBepaxeHue BepHo? B peaknusx 351eKTpo(UIBHOIO 3aMEIIECHUS Y apEHOB:
+00pa3oBaHue T-KOMIUIEKCa OOBIYHO HE TUMUTUPYET CKOPOCTh PEAKLIUU
T-KOMIUIEKC HE apOMaTHUeH

G-KOMILIEKC apOMaTH4EH

Kakoe ytBepxienue BepHO? B peakiusix s71eKTpopHIbHOTO 3aMeIIeHUs Y apEHOB:
+ 00pa3zoBaHME G-KOMIUIEKCA, KaK IPAaBUIIO, TUMUTUPYET CKOPOCTh PEAKLIUU
T-KOMIIJIEKC HE apOMAaTHUYEH

G-KOMIUIEKC apOMaTH4EH

B kakux ycloBusix MpoTeKaHHE peakuu 3JIeKTPO(OUILHOTO 3aMeleHUs] HEBO3MOXKHO?
+CgHg + Br2 hv_>

CeHs — NH, + CH3 — Cl AQ—P

CeHg + CHsCOCI A€,

B Kakux yClOBHSIX MPOTEKAHWE PEAKIUH 3IEKTPODUIBHOTO 3aMEICHUST HEBO3MOXKHO?
CeHs — NH, + CH3—CI Age—b
+CH3-CgHs + CHs—CH3 A%,
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CeHs + CHsCOCI A

K 3aMCCTHUTCIISIM OpTO' 158 Hapa-OpI/IeHTaHTaM, HNMCHOIIINUMCS B 6eH30HBHOM SII[pe, HC OTHOCUTCSI prHHa:
+(—COH)

-OH

—ClI

C3H7—

K 3amecTuTensmM MeTa-opueHTaHTaM B OEH30JILHOM sIJIpEe HE OTHOCHTCS TPYIINa;
+(—CHa)

-COR

-SOzH

K 3amecturenam MCTa-OpHUCHTAHTaM B O€H30JIbHOM AAp€ HC OTHOCUTCHA rpyHHaZ
-SO3zH

+ —NH>»

—COR

Kakue 3amecturenu 1e3akTUBUPYIOT OEH30JbHOE KOJIBIIO, SIBJISSCH OPTO- U Mapa-OpUEHTaHTaMu?
—CHO

+-F

—NH;

—NH-CH3

PeaknimonHast ctocOOHOCTh MOJIEKYJI B PEAKIHX dIIEKTPOPMIBHOTO 3aMEIICHUS YBEIIUYHBACTCS B PAIY:
6eH3011, (eHOI, TUPPOIT, TUPUAUH

+nupuuH, 6eH301, HEHO, MUPPOIT

UppoJ1, OEH30I1, TUPUANH, PEeHo

(dhenon, nuppoi, 6eH30I1, TUPUIUH

Kakoe yTBepkieHre HE BEpHO?

peakiys Hykjaeo(UIbHOrO 3aMeIeHHs] Y HaChIIEHHOTO aToMa yIrilepoa OCYLIECTBISETCs TOJIBKO TOTAA,
KOTI'/Ia yXOIAIUi HyKJIeo(pI cTaOUIbHEE BCTYNAIOLIETO B MOJIEKYITY

+peakius HYKJICO(QHJIBHOTO 3aMELICHHMs] y HACBHIIEHHOTO aToMa yIjepoja OCYILECTBIISIETCS TOJIBKO
TOT/1a, KOTJa YXOISIINHA HyKIeo(pua MeHee CTaOUIIEeH, YeM BCTYIAOMINN B MOJICKYITY

aHMOHBI O0JIee CUIIbHBIE HYKJICO(HIIBI, Y€M COOTBETCTBYIOLINE UM MOJIEKYJIbI

B BOJHOM PAacTBOpPE HYKJI€O(DUILHOCTh aHUOHA TEM OO0JIbIIIE, UeM OOJIbILIE €r0 paguyc

B xakoMm psiay HyKI€opHIEHOCT HOHOB B BOZHOM pacTBOpPE BO3pAcTaeT CieBa HAIPaBo:
F,CI,Br, I

+CI', F, Br, I

I, Br,CI', F

Br,CI,F, I

Kakoe yTBepkeHre BepHO?

CHJIbHBIE OCHOBAHUS SIBJISIOTCS XOPOILIO YXOSAIIUMU TPYIIIaMU
+CHIIbHBIC OCHOBAHUS OBIBAIOT IJIOXO YXOSIIUMH TPYIIITaMU
cy1abble OCHOBAHUS — XOPOIIO YXOSIINE TPYIIIBI

ciabble OCHOBAHUS - TUIOXO YXOJISIIHE TPYIIIBI

Kakas peakuusi He ocyiiecTBisieTcs?
Br  + CH3;0H — CH3Br + OH™
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+Br + CH3—CH3 — CH3Br + CH3_
HBr+ CHsOH — CH3Br + HOH
NH3; + CH;-CHyI — [CHg—CHzNH3]+ I

Kakoii u3 anpiern10B HaMMeHee aKTHBEH B PEAKLUAX HYKJICO(PUILHOTO MPUCOSAMHEHUS?
TPUXJIOPYKCYCHBIN

+YKCYCHBII

MYpaBbUHBIN

2-METUJIPOTTOHOBBIN

Kakoe u3 coenvHenunii HaMeHee akTUBHO B An-peakiusax?
CH3CH2CHO

+CH3CHO

CH3COCH3

C,HsCOCHj3

JIJis KakuX COeTMHEHUH XapakTepHa nopodopMHas mpobda?
CsH,CHO

+HCHO

CH3COC;Hs

CH3CHO

Kakoe coenuHeHuwe moaBepraercss aibJOJbHOW KOHACHCAMK INPU O0O0padOTKE BOJHBIM PacTBOPOM
ménoun?

CH3;COCHj3

+CH3CHO

(CH3)3CCHO

CH;3;CH,CHO

[TpoayKT anbA0abHONM KOHACHCAIIUY TIPOMAHAIIS:
MIPOITaHOBAs KUCJIOTa
+2-MeTuI-3-TUPOKCUTICHTAaHATb
3-MeTHII-3-THAPOKCUTICHTAHAITH

nponanoin-1

B kakom psay cTabMIBHOCTh KapOOKCHUIaT-aHUOHOB YMEHbIIIAaeTCs ?
CH3;CH,COO > HOOC-COO" > HOOC-CH,-COO

CH3;CH,COO > HOOC-CH,-COO > HOOC-COO

+ HOOC-COO > HOOC-CH2-COO > CH3CH,COO
HOOC-CH,-COO™> HOOC-COO > CH3CH,COO

Kakue u3 peakiuii nporekaroT mo CH-kucI0THOMY 1IEHTPY?
CH;3-COOH + C,H50H —

CH3-COOH + PCl5 —

+CH3-CH,-COOH + Cl, —

CH3-COOH + NH3 —

Peakiiuy anminupoBaHus — 3TO pEaKI|H:
ANEKTPO(UIBHOTO MTPUCOESTNHEHHS
ANEKTPOPUITBHOTO 3aMEIICHUS
HYKJICO(DUITBHOTO TIPUCOCAMHEHUS
+HYKJICO()UIHHOTO 3aMEIICHHS
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Kakue 3 coepnHeHn SABISIOTCS alMIIMPYIOIMMU areHTaMu?
+R-CO-SKoA

R-CHO

RCOONa

Kaxkue u3 coenqunenuit BISIOTCS allMIMPYIOLMIMMU areHTaMu?
R-CHO

+(R-C0O),0

RCOONa

Anunupyrolasi CiocOOHOCTh PeareHTOB YObIBACT B PSIY.
R-COOH > (RC0O),0 > RCOCI

+R-CO-Cl > (RCO),0 > R-COOH

R-CO-NH, > (RC0),0 > R-CO-CI

(RCO),0 > R-CO-CI > R-CO-OH

5.3. Conpsascennvie u apomamuyeckue coeOUHeHUs

ConpspxkeHue — 3To:

BBIPAaBHUBAHME CBSA3E€U B MOJIEKYJIE, COAEPKALLEH OJUHAPHBIE CBS3U

+BBIDABHMBAHUE CBA3€H M 3apsoB B pEaJbHONM MOJEKYJE IO CPaBHEHHIO C WJACaIbHOW, HO
HECYLIECTBYIOLIEH CTPYKTYpOMl

BBIPAaBHUBAHME 3aps0B B MOJIEKYJIE, COIAEPKALICH T -CBSA3HM , OTAEJICHHBIX OJHOW IPOCTOH CBSI3BIO OT
COCEJTHET0 aToMa, UMEIOILEro p-opOuTab

Jlenokann3oBaHHas CBSI3b — JTO.

+KOBaJIeHTHAs CBSI3b, MOJIEKYJIIpHAsi OPOUTANL KOTOPOM OXBaThIBAeT OoJiee IBYX aTOMOB
JIOHOPHO-AKIIETITOPHAsI CBsI3b, OOpa30OBaHHAs MPH B3aMMOJICUCTBUM 3aMOTHEHHOM JIBYXAJICKTPOHHON
opOHTaK OTHOTO aTOMa ¢ BaKAaHTHOM OpOUTAJIBIO APYTOro aTomMa

KOBQJICHTHAS CBSI3b, MOJIEKYJISIPHASI OPOUTAIIb KOTOPOM OXBAThIBAET OOJIee ABYX MOJICKYJI

Jlenokann3oBaHHBIE CBSI3M XapaKTEPHBI JIJIS

MOJIEKYJI, COJIEPKAIINX T -CBSI3H , OTACIICHHBIX IByMs POCTBIMH CBSI3SIMU OT COCEHET0 aToMa
+CcoeMHEHN, COAEpKAIIEH T -CBSI3M , OTIEJIEHHBIX OJHOM IMPOCTOM CBSA3BIO OT COCEIHEro aroma,
MMEIOILEro p-opOuTalib

COEMHEHMH, COAepKalled 7T -CBA3U , OTACJICHHBIX OJHOM MPOCTOM CBS3BIO OT COCEIHEr0 aroma, He
MMEIOILEro p-opOuTaib

Tonbko MHAYKTUBHBIN OTpULIIATEIbHBIH 3((HEKT NPOSIBIISAET:
KapOOKCHJIbHAS TPYIINa B MOJIEKYJI€ aKpUIIOBON KUCIIOTHI
THJIPOKCUIIbHAS TPYIIa B MoJieKyse (eHona

+anpJIeTHIHAs TPYIIIa B MOJICKYJIE dTaHas

XJIOp B MOJIEKYJIE BUHHIXJIOpHIa

OTtpHLaTeIbHBIH UHIYKTUBHBIH U OTPUIIATEIILHBIA ME30MEPHBIN () (EKTHI MPOSBIISET:
AMUHOTPYIITIA B MOJIEKYJIC aHUITUHA

+HHUTPOTPYIINA B MOJIEKYJIe HUTPOOEH3011a

METOKCHUTPYIIA B MOJIEKYJIe BAHUIMETHIOBOTO 3(upa

OpoM B MOJIEKYJIe STHIOpOMHUIA

ToNbKO NOJOKUTENBHBIN UHAYKTHBHBIN 3()()EKT MposIBIIsET:
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aMUHOTPYTITA B MOJICKYJIE aHWIINHA
HUTPOTPYIIIA B MOJIEKYJIe HUTPOOCH30J1a
+METOKCUTPYIINA B MOJIEKYJIC BHHIJIMETHIIOBOTO 3rpa
OpoM B MOJIEKYJIE€ STHIOpOMUIA

T-T-CONPSDKCHUE UMEET MECTO B MOJICKYJIC:
aHUJIMHA

dbenomna

+0yraguena-1,3

aHUJIMHA

T-T-COTIPSHKEHUE UMEET MECTO B MOJICKYJIE:
aHWINHA

(dhenona

aHWINHA

+akposierHa (mporneHas)

T-T-COTIPSKEHUE UMEET MECTO B MOJICKYJIE:
aHWINHA

(dhenona

aHWINHA

+0CH30MHON KUCIIOTHI

T-T-COTIPSDKCHUE HE UMEET MECTO B MOJICKYJIE:
Oyraauena-1,3

+aHUJIMHA

aKpoJierHa (IIporeHas)

OCH30MHOM KUCIIOTHI

p-T-CONpsKEHUE UMEET MECTO B MOJIEKYJIE:
OeH3abIernaa

+aHuJIMHa

AKpUJIOBOM (IMTPOTICHOBOM) KHCIIOTHI
BUHWIXJIOpUJA

P-T-CONPSKEHUE UMEET MECTO B MOJIEKYJIE:
OeH3aibIernaa

aKpUIIOBOH (IIPOMIEHOBOM) KHCIOTHI
+BHHUIIXJIOpUIA

xJIopOeH3oa

P-T-CONPSIKEHUE UMEET MECTO B MOJIEKYJIAX:
STUJIAaMUHA

AKPHUIJIOBOH (ITPOTIEHOBOI) KUCTOTHI
+x70pOeH301a

OeH3aIbIernIa

p-T-COTPSKEHHE HE UMEET MECTO B MOJIEKYJIE:
XJ0pOeH301a

+0eH3aIbIernIa

aHMITIHA

BUHUWJIXJIOPpU A
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p-T-coupsiKeHUE HE UMEET MECTO B MOJIEKYIJIE:
XJI0pOeH30I1a

+3THIIaMUHA

AHUJIUHA

BUHUWIXJIOpUIA

He siBisiercst npuMepoM TT-TT-COTPSKEHHON CUCTEMBI C OTKPBITON YTIIEPOTHOM IENbIO:
Oyraauen -1,3

W30IpEeH

rkcatpuen-1,3,5

+aneTuiIcH

He siBnsieTcst mpMepoM OTKPBITON T-T-CONMPSKEHHON CUCTEMBI C FeTepOaTOMOM B LEIH:
aKpoJIeuH

+yKCycHasi KUCIIOTa

aKpuJIOBasl KUCIIOTa

cOpOMHOBas KUCIIOTA

[Ipumep p-m-CONpPsAKEHHON CUCTEMBI C OTKPBITON YTIEPOIHON LENbIO:
OeH3011

+aJUIMI-aHUOH

AKPUIIOHUTPHUII

alerar-uoH

alUTENICH

He sBisercst npuMepoM OTKPBITON P-T-CONPSKEHHON CUCTEMBI C TETEPOATOMOM B IIETIH:
aneraT-uoH

BUHUJIMETHIIOBBIN 2QuUp

aneTaMuz

+KOpHUYHAs KUCIO0Ta

[MpaBuiio XtoKKes WK MOHATHE APOMATHYHOCTH (POPMYITHPYETCS CIEAYIOIUM 00pa3oMm:

COeIMHEHUE apOMAaTHYHO, €CIM OHO MMEET COINPSDKEHHYIO —T-DJIEKTPOHHYIO CHCTEMY, COAEPIKaIlylo
(4n+2) m-anekrponos, rae n=0,1,2,3...

+CoeIMHEHNE apOMATUYHO, €CITM OHO UMEET IUIOCKUI 3aMKHYTBIN IIMKJI M CONPSDKEHHYIO T-3JIEKTPOHHYIO
CHCTEMY, OXBATBIBAIOIIYIO BCE aTOMBI LIMKJIA U COJeprKanIyto (4N+2) T-3J€KTPOHOB, Te N= IIeJI0e YUCII0
COEIMHEHUE apOMaTUYHO, €CIIM OHO MMEET HEPa3BETBICHHYIO YIJICBOAOPOIHYIO IENb U COMPSHKCHHYIO
T-3JICKTPOHHYIO CUCTEMY

ApOMaTHYHOCTHIO 00JIa/1a€T CIAEAYIOIIEe TeTEPOIIMKINIECKOE COCTUHECHHE:
+InypuH

AHUJINH

MUTIEPUTUH

OeH30lHas KUCIIOTa

ApOMaTHYHOCTHIO 00JIa/1a€T CIAEAYIOIIEe TeTePOIIMKINIECKOE COCTMHECHHE:
AHUIINH

MMUIIEPUIUH

+HUKOTUHOBAA KUCJIOTA

OeH30lHas KUCIIOTa
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ApOMaTHUYHOCTHIO 00JIAAET CIEAYIONIECe TeTePOLMKIHIECKOE COSAMHEHHUE:
+THa3oJ

OcH30MHAas KUCI0Ta

AHWJINH

MUTICPUINH

Cpenu nepeurciIeHHBIX COSIMHEHUH apOMAaTHYHOCTRIO HE 00J1a1aeT:
UMUA30]1

aHTpaLeH

MypUH

+Terparuapodypan

OTtpunarenbHbIil HHAYKTUBHBINA 3P QeKT (-J) MposBIseT 3aMECTUTEND !
3JIEKTPOHOIOHOPHBIN

+3JIEKTPOHOAKLIEITOPHBIN

IIPU 3TOM Ha aTOME YIJiepo/ia BO3HUKAET

++9aCTUYHO MOJIOKHUTEBHEIH 3apas (87)

YaCTUYHO OTPHULIATEIbHBIH 3aps (3)

DNEeKTPOHOIOHOPHBIM 3aMECTUTENIEM SBJISIETCA:
+aJIKuIbHas rpynia

KapOOKCHUITbHAS

HUTPOTPYTIIIA

cynbgorpyira

DEeKTPOHOIOHOPHBIM 3aMECTUTENIEM SBISIETCA:
TaJIOT€HbI

+aTOMBI METAJJIOB

KapOOKCHJIbHAsl TpyIa

HUTPOrpyMIa

DJEeKTPOHOAKIIEITOPHBIM 3aMECTUTEIIEM SIBIISETCS:
AIIKUJIBHAS TPYIIa

aTOMBbI METaJJIOB

+KapOOHUIIbHAS

HUTPOTpYyNIa Tpymnna

DNEeKTPOHOAKIEITOPHBIM 3aMECTUTEIIEM SIBIISIETCSI:
TUIPOKCOTPYyIIa

aTOMBbI METAJJIOB

METHWJIbHAA rpymnmna

+HUTpOrpyMIa rpymnmna

[TonoxuTenbHbIH UHAYKTUBHBINA 3P QexT (+J) IposiBIIseT 3aMEeCTUTENb!
+3J1EKTPOHOTOHOPHBIN

AJIEKTPOHOAKIIETITOPHBIH

IIPU ATOM Ha aTOME YIJIepo/ia BO3HUKAET

YaCTHYHO MOJIOKUTENbHBIH 3apsn (87)

+9aCTHYHO OTPHUIIATEIBHBIH 3apsi (O)

TonbKO OTpHUIIATEIBHBINA JIEKTPOHHBIN 3P(HEKT aTOM XJI0pa MPOSBIISIET B MOJIEKYIIC -
+xmop6enzoin (CeHsCl)
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oensunxiopunae (CsHsCH,CI)
Bunuixsopuzae (CoHzCl)

OTpunaTenbHbIA UHIYKTUBHBIA U TTOJIOKHUTEIBHBIA ME30MEpPHBIN 3P (EKT MpOsBIIICT:

+amuHorpymnma B Mosekyie stiwinamuaa (CH3CHaNHj)

KapOOHUJIbHAS TpylIa B MoJieKyie akposieunna (mponenaie —C3zHsO)

amuHorpymnmna B Mosiekyne anuinaa (CsHsNHy)
rajgore B mojekyJe srana (CoHsCl)

T, T-COTIPSKEHHAs CUCTEMA.
+rekcarpuen-1,3,5
ponaaneH

BUHUJIXJIOPHU]T

T, T-CONpPSHKEHHAsA CHCTEMA!
IporaaneH

+HadTanNH

BUHIJIXJIOPU

D, - COIIPSDKEHHAsT CUCTEMa:
+aHUJINH

AJUTUIIXJIOPU T

IAPPOI

D, T- COIIPSDKEHHAS CUCTEMA.
AJUTUIIXJIOPU T

+akpuiIoBast KMCJIOTa
IUPPOa

Apomarnyeckoe coeIMHEeHHeE:
+IUKIJIOreKCcaTpueH
LUKJI00yTaIueH
[IUKJIONEHTOINEHIIT-aHHOH

ApOMaTHYECKOE COETUHEHUE!
LUKJI00yTaIueH
+IUKIJIOr€KCEH
LUKJIONIEHTOAUEHUII-aHUOH

T- HCAOCTATOYHA apOMaTHICCKaA cucreMa.
+Qypan

MMUPpPOoI

IMUPUMHUINH

- HEIOCTATOYHAsI apOMaTUYIECKas] CUCTEMA.
APPOJI

+IpuIuH

MUAPUMUIUH

XapakTepucTuKa HHIYKTUBHOTO 3((ekra 3amecTuTeneit:

+cnalplii 3aTyXaroIMni
cMeniacT BHGKTPOHHYIO IIJIOTHOCTH BOOJIb G-CBH3CI>'I
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MPOABJIACTCA TOJIBKO B COMPAKCHHBIX CUCTCMAaX

OcHOBHas XapaKTepUCTUKA ME30MEPHOT0 () (eKTa 3aMecTUTENEH B MOJIEKyIax:
+TPOSBISIETCS B T, M- CONPSDKEHHBIX CHCTEMaX

HE MPOSBISETCS IPU P,T-CONPSHKEHUHU 3aMECTUTENS C OCTAIBHOM YacThI0 MOJICKYJIbI
BCET/1a OTPUIATEIbHBIN

B kakoMm coennHeHnH aToM XJopa 001a1aeT Me30MepHbIM 3 dexrom?
+XJIOpUCTBIN BUHUIT

XJIOPUCTBIN ITPOIINT

XJIOPLUKIIOT€KCaH

B kxakom coennHEeHMHAaTOM XJIopa 00J1a1aeT Me30MepHBIM 3P deKrTom?
XJIOPIUKIIOTEKCaH

+XJ710pOEH301

XJIOPUCTBIH PO

B kakoii MoJieKyJie THIPOKCUTPYIIa SIBISIETCS SIEKTPOHOT0OHOPOM?
+denon

3TaHOJ

m-aMUHO(EHOT

B kaxoil Monekyse ruijpoKCUrpymnmna sBisercs IEKTPOHOJOHOPOM?
3TaHOJI

+TInIepruH

n-aMUHO(EHOI

B kaxoiif Monekyne aMmMHOrpymmna 06J1agaeT Me3OMEPHBIM M HHTYKTUBHBIM 3 ()eKTaMu OTHOBPEMEHHO?
+aHUINH

JUMETHUIIAMUH

METUJIATUIIAMUH

B kaxoii Monekyse aMMHOrpymnna 06a1aeT Me30MEPHBIM U UHIYKTUBHBIM 3¢ (deKTaMu 0JHOBPEMEHHO?
JTUMETHIIAMUH

+denmnmerniaMun

METHWITUIIAMUH

B kakux Monekynax rerepoaroM y4acTBYeT B T,7T-CONPSKEHNUN?
+IIUPUMUINH

MMH1a301

UppOa

B kakux Monekyiax rerepoaToM y4acTBYET B T,7T-CONPSKCHUU?
MMH1a301

+IypuH

UpPOT

B kakux monekynax (pyHKIMOHANbHAs TPYIIa y4acTBYET B P,M-CONMPSKEHUH?
aHWINH

+TporneHaIb

dheHon
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B kakux mMonekynax (yHKIHOHAIbHAS TPYIINA y4aCTBYET B P,M-COMPSIKEHUU?
+0eH30lHas KHCII0Ta

AQHWINH

dheHon

B xakux Monekynax rerepoaroM y4acTBYET B P,M-CONPSKEHUHN?
+nupuauH

bypan
UPa3on

B kakux Monekysiax rerepoaroM y4acTBYeT B P,mT-CONPSLKEHUN?
bypan

+ mppoIr

MMpa3oll

1o Teopun bpeHcrena KUCIOTHI — 3TO:
+I0OHOPBI IPOTOHA

JIOHOPBI 2JIEKTPOHHBIX I1ap
aKLIENTOPBI IPOTOHA

AKLIEITOPBI AJIEKTPOHHBIX T1ap

1o Teopun bpeHcrena ocHoBaHUS — 3TO:
JIOHOPBI IPOTOHA

JIOHOPBI 2JIEKTPOHHBIX I1ap

+aKuenTopsl IPOTOHA

AKILENTOPBI AJIEKTPOHHBIX Iap

B 3aBucumocTy OT mpupoabl aTOMa B KUCIOTHOM LIEHTPE Pa3IuvaroT:
+ C-H u O-H xwucnotsl

Mg-H u N-H xucnotsr

S-Hu R-H

P-H u L-H xucnotsl

CtaOunpHOCTh aHUOHA (COMPSHKEHHOTO OCHOBAHMSI) HE 3aBUCHUT OT:
+OCHOBHOCTH KHCIIOTHI

MIPUPOJIBI aTOMA B KUCIOTHOM IIEHTPE

MIPUPOJBI paJfKaia, CBI3aHHOTO C KUCIOTHBIM IIEHTPOM

Cuna KuCJIOThl HE 3aBUCHT OT:

tTeMmepaTypsl

MIPUPOIBI PACTBOPUTEA

CTEIICHU JeI0KaIn3ali OTPULATEILHOTO 3apsi/ia B aHHOHE — CONPSIKEHHOM OCHOBAaHUU
KOHIIEHTpalluK pacTBopa

B psny CH3COOH — CH2CICOOH — CCI3COOH xucnoTHbie CBOKCTBA:
+YCHJINBAKOTCS

ociabeBaroT

HE U3MEHSIFOTCS

CHaYaja yCUJIMBAIOTCS, IOTOM OCIa0eBaOT

K  — ocHOBaHUSIM OTHOCSITCH:
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MPOMIICH U MPOIaH
+TOJTYOJT U 3THIIOEH3011

(EHWIITUIICH U U30TICHTAaH
NCHTUH — 2 U TIUPPOIIHIHH

K n — ocHOBaHHMAM OTHOCATCA:
arieTuIiieH u OyTaH
+3TaHOJI U AallIETOH
(hEeHWIITUIICH U JUMETUTIAMIH

K n — ocHOBaHUSM OTHOCSTCS:
arneTusieH u OyTaH
(heHWIATUIICH U JUMETUIIAMIH
+aHWIMH U TUMETUIIOBBINA dpup

BonopoaHas cBsi3b NPUCYTCTBYET B MOJIEKYJIaX:
+YKCYCHOM KHMCJIOTBI U aMMHAKa

O€H30J1a ¥ aHWIMHA

CAJINLIUIIOBOIO AJIbJIEIUIa U CTUPOJIA

BonopoHas CBSI3b MPUCYTCTBYET B MOJICKYJIaX:
OCH30J1a U aHWJIMHA

+meTaHona u GTOpoOBOAOPOIA

CAJTUIIMIIOBOTO aJIbJCTH/IA ¥ CTUPOJIA

B peakuuto ¢ NaOH Oyner Bcrynars:
H3;C-CH,-OH

H3;C-NH-CH3

H3C-CgHs

+HO-Ce¢Hs

Haubonee cunbHBIM OCHOBaHUEM OYET:
aMUHOOEH30J1
+1-aMHUHO-2-MeTHIIOEH30I1
1-amMuHO-2-HUTPOOCH30IT
1-amMuHO-2-THAPOKCUOEH30T

KucnotHOCTh mpomanTrona 60blie MpornaHona, T.K.:
AJIEKTPOOTPHUIIATEIEHOCTh Y KACIOPO/1a OOJIbIIE YeM Y Cephl
+IONSIPU3YEMOCTh CEPHI OOJbIIEe

OoJIpIIIe MOJIEKYJISIpHAsT Macca

Ty41iasi paCTBOPUMOCTD

Cornacno Teopun bpeHcrena, KUCIOTHBIMU CBOMCTBaMHU 00Ja/al0T MOJIEKYJIbl MM HMOHBI, CIIOCOOHBIE:
+0oTAaBaTh NPOTOH

OTIIaBaTh JJIEKTPOH

MIPUHUMATh IIPOTOH

NIPUHUMATH 3JICKTPOH.

bonee ocHOBHOI XapakTep IMMETWJIIAMHMHA IO CPAaBHEHHIO C AHWJIMHOM JIOKa3blBaeT pPEAKLUS C:
HNO;
CHsCI
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HCI
+H,0

CornacHo TEOpHUU BpeHCTez[a, OCHOBHBIMH CBOMCTBaMH 06naz[a10T MOJIEKYIJIBI UJIK UOHBI, CIIOCOOHBIE:

OTJaBaTh NPOTOH
OTIIaBaTh JJICKTPOH
+IPUHAMATD IPOTOH
MIPUHUMATH 3JICKTPOH.

bonee cuimpbHOM KMCIIOTOM SABIISICTCS:
npomnaxoi-1

npomnananoi-1,2

MPOIUIAMHH

+mponanTroi-1

bonee cunbHBIE KUCIIOTHBIE CBOMCTBA 3TAHTHOJIA 1O CPaBHCHHUIO C 3TAaHOJIOM MOXHO I0Ka3aTb pCaKHHCﬁ

C:
CH3-CH,-CI
+HgC|2
NaOH

Na

OTtpunarenbHBIA Me30MepHBIN () ()EKT yCHIIMBAaeT KUCIOTHBIC CBOMCTBA B COCTUHCHHH :

H3C-CH,-OH
CI-CH,-COOH

CH,

COCH

NO,

COOH

+

HaI/I6OHee CHa6BIM OCHOBAHHUEM ABJISICTCA COCANHCHUC!
CoHs—NH,

(C2Hs)>—NH

CeHs—NH,

+NO,—CgHs—NH-.

C NaOH c o6pa3oBanueM coleit Oyier pearupoBaTh COeTUHEHUE:

npormnaxo-1
2-METUJIIPOTNIAaHOI-2
+okcrOeH301
STUIIAMUH.

DTaHTHO ABIISETCS 00JIee CHIIBHON KHCIIOTOH YeM 9TUJIaMHH, T.K.:

+aToM cephl Jierde NoJsIpu3yeTcs
a30T OoJiee 3NeKTPOOTPULIATENICH
pangukain npossiser +J
SH-rpynma mposisisier —J
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DTaHON W HapkojiaH (2,2,2-TpuOPOMATAHON) MPHUMEHSIOTCS B KayeCTBE HAPKOJUTHYECKHX CPEJIICTB.
Bonbias KUCTOTHOCTh HAPKOJIaHA OOBSICHIETCS:

OTCYTCTBHEM COIIPSKECHUS

+9A xapakTepoMm 6poma

(+J) adbdexrom panukana

(+J) sbdexrom OH-rpytmb

HaI/IGOHee CIWJIbHBIE KHCJIOTHBIE CBOICTBa (beHOﬂa 10 CpaBHCHHIO CO CIIMPTAaMH MOXHO J0Ka3aTb
peakuue:

CsH5—OH + Na —

CsHs—OH + HNO3; —

+Ce¢Hs5—OH + FeCl; —

CgHs—OH + NaOH —

Haubonee cnaboii kKucioTol sBiseTcs:
YKCYyCHasi KMCII0Ta

IIPOIaHIMOBask KUCIIOTA

MIPOIMOHOBAsI KUCIIOTA

+11aBeneBas KMCI0Ta

bosbmass  ocHOBHOCTh  1-aMHMHO-2-MeTWiIO€H30J1a 10 CPAaBHEHMIO C AHWIMHOM  OOBSCHSETCS:
(—J) sbdexrom NH,-rpyrsn

(+M) sddextom NHo-rpymmsl

+9]1 xapakrepom rpynnsl CHj

DA xapakrepoMm NHy-rpynmel

Bospmme xucinoTHbIE CBOMCTBA TIMIOepruHa 1Mo CpaBHCHHUIO C MPOIAHOJIOM IIPOABJIAIOTCA B PCAKIUU C:
HCI

+Cu(OH),

CuO

CH5;-OH

C N32C03 Kak 0oJiee CHIbHAsA KHCIIOTa 6y/:[eT B3aMMOJEHCTBOBATh COCAUHCHUE:
CH,OH-CH,;0OH
NO>

OH

COOCH

OH
+

Coenunenue, ciocobHoe 00pazoBbiBaTh comu ¢ HgO:
dheHon
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1,2- tnoxcuOeH3011
+IpONaHTHOII-2
npomnananon-1,2;

OCHOBHOCTb CO€JIMHEHHI 3aBUCUT OT:
MOJIEKYJIIPHON MaccChl

+xapaxkTepa 3aMECTUTEII
TEMIIEPATyPhl

JIaBJICHUS.

B peakmuu ¢ CH3COOH 0Gonee cuibHBIC

C,Hs—OH + CH3COOH —
CsH5—NH, + CH3;COOH —
+CH3-CH,-NH, + CH3COOH —
CH3—COOH + Na —

OCHOBHBEIC

CBOMCTBA JOKa3bIBaeT

COCOAMHCHUC!

bonee cunpHBIE KHCIOTHBEIC CBOMCTBAa 3TaHTHOJA IIO CpaBHCHHUIO C 3TUJIAMHWHOM MOXHO OOBSICHUTE:

(+1J) addexrom 3amecTutTens

(+J) sddexrom SH-rpymmbt

(= Dadpdexrom NH,-rpymmsn

+00JIbLICH MOJIIPU3YEMOCTBIO aTOMa CEPBI.

Hawnboiee cHIbHBIM OCHOBAHHEM SIBIISIETCS COCAMHCHUC!

CH3z—NH;
+CH3—-CH,-NH-CH3
CeHs—NH;
CsHs—NH-CgHs.

CTaOuIbHOCTL AaHHOHA 3aBUCHT:

Yrclia aTOMOB BOJIOPO/Ia B paiuKale
BEJIMYHMHA paIuKajia

3apsiy sapa

+1eTOKATN3aliY JIEKTPOHHOHN TUIOTHOCTH

Kakue yrBepxxnenus Bepubl? Kucnora — 370!

+ AKICIITOP 3JICKTPOHOB
AOHOP SJICKTPOHOB
AKICIITOP ITPOTOHOB

Kaxkne yrBepxxnenns Bepusl? Kuciora — 3to:

+ IOHOp MPOTOHOB
aKIIETITOP TPOTOHOB
JIOHOD 3JIEKTPOHOB

CH-KHMCIIOTHOCTH YOBIBA€ET B PALY:
+CH,=CH,> CH,> CH=CH
CH=CH > CH,=CH, > CH4

CH,> CH,=CH,> CH=CH

CH-kucioTHOCTh yOBIBACT B PSY:
CH=CH > CH,=CH, > CH4

+ CH4s> CH=CH > CH,=CH,
CH,> CH,=CH,> CH=CH
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Ocnabienre KUCTOTHOCTH UMEET MECTO B PAY:
+nponanoi-1, nponanauon-1,2, nponantpuoin-1,2,3
nponantpuoi-1,2,3, nponanauon-1,2, mpornaHomu-2
MpOoMaHoJI-2, Mponanoi-1, mpomananon-1,2

OcnabneHre KUCIOTHOCTH UMEET MECTO B PAY:
nponantpuon-1,2,3, nponanauon-1,2, mpornaHomu-2
+mponanoi-1, mponanoi-2, nmponanTpuoi-1,2,3
MPONaHoI-2, Iponanoi-1, nponananon-1,2

VYcunenue KUCIOTHOCTU MPOUCXOIUT B PSILY:
+CH3-CHj3, CH3-OH, CH3-SH
CH3-NH,, CH3-CH3, CH3-SH
CH3-OH, CH3-NH;, CH3-CH3

YcuiieHue KuCIOTHOCTH MMPOUCXOIUT B pALY:
CH3-NHz, CH3-CHs, CH3-SH
+CH3-OH, CH3-SH, CH-NH,
CH3-OH, CH3-NH,, CH3-CHs

Kakoe yrBepxnenus BepHo? OcHOBaHHE — 3TO:
+I0HOP ANIEKTPOHHOM Maphl ISl IPOTOHA
TOHOP JIEKTPOHHOM Mapsl I aTOMa YIiaepoaa
aKIETITOP JIEKTPOHOB

Kakoe yrBepxknenue BepHo? OcHOBaHHUE — ITO:
JOHOP 2JIEKTPOHHOM Mapsl Ul aToMa yriepoJa
+akuenTop nNpoToHa

aKLENTOop AIEKTPOHOB

YBennueHne OCHOBHOCTH UMEET MECTO B PANY:
+a3TIIICYAbGUA, AMITUIIOBBIN 3Up, TUITUIAMUH
JTUATUIIOBBIN 3QUp, AMITUICYIbPUI, aHWINH
TMATWICYIbGUA, AUITHIIAMUH, AUITHIOBBIN 3dup

VYBennueHne OCHOBHOCTH UMEET MECTO B PALY:
JTUATUIIOBBIN 3PP, AMITUICYIbPUA, AaHUIUH
+auaTUIICYIB(GUA, AMITUIOBBIN 3(pUp, aHWINH
TUATUICYIbGU, TUITUIIAMUH, TUITUIIOBBINA 3Gup

B xakom paAay COCAUHEHUSA PACIIOJIIOKCHEBI B TIOPAAKE YBECINYCHUA OCHOBHOCTH?
MCTHUJIaMHH, JTUMCTHUJIaMHUH, aHUJINH

MCETHJIAaMHUH, aHHUJIMH, TUMCTHUJIaMHH

+aHWIWH, METUJIAMUH, TUMETHIAMUH

JUMCETUIIaMWH, aHUJINH, MCTHUJIaMHH

O6pazoBaHue BOJIOPOAHBIX CBSI3€H MEXKIY MOJIEKYIaMH UMU/1a30J1a 00YCIIOBJIEHO:
OCHOBHOCTBIO IIUPPOJIBHOI'O a30Ta

+TKUCIOTHOCTELIO IIUPPOIBHOTO a30Ta

KHCJIOTHOCTBIO IUPUIUHOBOI'O a30Ta

O06pa3oBaHue BOJOPOIHBIX CBA3EH MEKIY MOJIEKYJIaMU UMHJ1a30J1a 00YCIIOBJICHO:
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KHUCJIOTHOCTBIO MUPHUIHUHOBOTO a30Ta
OCHOBHOCTBIO ITMPPOJIBHOI'O a30Ta
+0OCHOBHOCTBHIO IMUPUAXHOBOI'O a30Ta

5.4. Buonozuuecku akmugnule nOJIU— U 2eMEPOPYHKUUOHATbHBIE COCOUHEHUA

[eTepod yHKIMOHATIBHBIE COSTUHEHHS — 3TO COCTMHEHUS

C OIHOM (PYHKIIMOHAIBHOW TPYNIION

C HECKOJIbKMMH OJTMHAKOBBIMH ()YHKIIHOHAILHBIMHU TPYIIIAMH
+C HECKOJBKMUMHU Pa3HbIMH ()yHKIMOHAIBHBIME TPYIIIIAMA

KavecTBenHo# peakiuei Ha 1,2-AMONbHBINA (PparMeHT SBISAETCS B3aUMOICHCTBUE C:
AICl;

+Cu(OH),

KMnQO4

CH3COOH(H")

JJis Kakoro COeTMHEHUST BO3MOKHA BHYTPUMOJICKYJISIpHAS ITUKITU3AINs?
+5-ruApoKcuIIeHTaHATb

aIleTOYKCYCHAsl KHCIIO0Ta

3-rUAPOKCUOYyTaHOBasI KUCIIOTA

JInst Kakoro CoeMHEHHs BO3MOKHA BHYTPUMOJICKYJISIPHAS [IMKITH3a1ns?
alleTOyKCYCHas KHCII0Ta

+4-aMMHONIEHTaHOBAasl KUCIIOTa

3-THIPOKCUOYTaHOBAS KMCIIOTA

Jlj1g Kakoro coeIMHEHUsI BO3MOKHA MEXMOJIEKYJIIpHas IUKIU3aIus?
MOJIOYHAs KUCJIOTa

+y-aMHMHOMAaCJIIsTHasg KHUCJI0Ta

IMMPOBUHOTPagHAs KHCII0Ta

JU1 Kakoro COeIMHEHNsI BO3MOKHA MEXXMOJIEKYJIIpHas IUKIU3aLus?
+y-aMHMHOMACJIISTHasg KUCJI0Ta

TIULUH

IMUPOBUHOTPAAHAS KUCIIOTa

Kaxkoe coemnHeHne He CyIIECTBYET B paCTBOPE B BUJIE OUTIOJISIPHBIX HOHOB?
+oTaHOIaMHUH

TJIAIIAH

Tpunrtodan

cynb(aHmIOBas KUCIOTA

K xeToHam OTHOCHUTCS CIEayIOLIEe COCTUHEHUE:
B-runpokcuMacisiHas KUCIoTa

+ aleToH

KPOTOHOBAsI KUCIJIOTa

K keToHaM OTHOCHUTCS CIELYIOLIEE COCTUHEHHUE:
KpPOTOHOBAsT KUCJIOTA
+1I1aBEICBOYKCYCHAs KUCIIOTa
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B-ruapokcuMacisiHas KUCI0Ta

B cxeme npeBpaieHuii: A <— aneroykcycHas kuciora — B
[IponyxTel A 1 B cOOTBETCTBEHHO:

YKCYCHasl KMCJIOTa U 3TAHOJ

aleToH u OyTaHoBas KUCIIOTa

alleTOH U -THAPOKCUMACISIHAS KUCIO0Ta
+B-ruapokcumMacisiHas KUCJIOTa U alleTOH

y-AMHHOMACIISTHAsE KUCJI0Ta 00pa3yercs in vivo:
U3 0-aMUHOMACIISTHOM M aCKOPOMHOBOM KHCIIOT
13 aCKOPOMHOBOM U acmaparvHOBOM KUCIIOT
+13 aciaparnHOBOW U TIIyTAMUHOBOU KUCJIOT

KporonoBas kuciora o0paszyercs Ipy HarpeBaHUU:
[-aMHMHOOYTaHOBOW KUCIIOTHI M Y-aMUHOIICHTAHOBOW KHUCIIOTHI
Y-aMUHOIICHTAHOBOW KHUCJIOTHI H B-TUIPOKCUOYTAaHOBOM KHCIIOTHI
+B-ruapokcuOyTaHOBOM KUCIOTHl U 0-aMHUHOIIPOIIAHOBOM KHCIOTHI???

B kaxoil TayromepHoi ¢hopMe MOIEKYNBI COJAEpKaTCs TOJIBKO TPU aTOMa yriepona B SpZ-FI/I6pI/II[HOM
COCTOSIHUH?

€HOJIbHAs (hopMa MUPOBUHOTPATHON KHUCIOTHI

€HOJIbHAs hopMa IaBETICBOYKCYCHOU KHCIIOTHI

+KeTo-hopMa arleTOyKCyCHON KUCITOTHI

B kakoii TayromepHoO#l ¢dopMe MOJIEKYJIBl COAepPKATCA TOJNBKO TPU aToMa Yriepoja B SpZ-FI/I6pI/II[HOM
COCTOSIHUH?

+KeTo-hopMa 11aBeNIeBOYKCYCHOW KUCIOTHI

€HOJIbHas (opMa MUPOBUHOTPATHON KHUCIOTHI

eHoJpHas hopMa I11aBEeTIeBOYKCYCHOU KHCIOTHI

Kero-enonpHas TayTOMCPUs HlaBeHCBOYKCYCHOﬁ KHUCJIOTBI HC O6YCJ'IOBJIGH8.Z
+nepeH000M IMpoOTOHA

HammuueMm CH-kuciaoTHoro HEHTpa

BHGKTpO(bI/IJ'IBHBIM MPUCOCANHCHUCEM K TT-CBA3U

[TocnenoBarenbHOE yBEINYEHHE KUCIIOTHOCTH COEAMHEHUN TPOUCXOUT B PSAY:
CaNTUIIMIIOBAst KUCJIO0Ta; OCH30MHas KUCI0Ta; M-aMUHOOCH30MHAas KUCIIOTa
OeH30iiHas KMCII0Ta; CAMIIMIIOBAs KUCIIOTA; M-aMUHOOEH30MHas KUCI0Ta
+1-aMrHOOEH30Has KUCIIOTa; OEH30HAast KMCII0Ta; CATULIMIOBAs KUCIIOTa

[TocnenoBarenbHOE yBENMUYEHUE KUCIOTHOCTH COETMHEHUN MPOUCXOIUT B PSY:
CaJTMITMIIOBAs KUCIIOTA; OCH30MHAs KUCIIOTA; T-aMUHOOCH30MHAs KHCI0Ta
OcH30MHAasA KUCJI0TAa; CATUIIAIOBAas KUCIIOTA; T-aMUHOOCH30MHAs KUCI0Ta
+II-aMHHOOCH30MHAs KHUCIIOTA; CATUIUIIOBAs KHUCIOTa; OeH30iHas KMCI0Ta

B cxeme npeBpalieHuil: HOBOKauH <— A — aHECTE3UH BEIIECTBO A:
n-aMUHO(EHOI

+1-aMUHOOEH30Has KUCIIoTa

QHWINH

dheHon
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Kakoe yTBepkaenne BepHo? MoueBasi KUCIIOTa:
OJIHOOCHOBHA

+IBYXOCHOBHA

Oosee cTrabuiIbHA B JAKTUMHOM opme

Kakas momudukaiyst MOJIEKyJIbl CTPENTOIM1a TPUBEAET K MOTEpe aHTHOAKTEPUAIbHOM aKTUBHOCTH?

+3ameHa cynb(paMuIHON rPyIIbl HA KapOOKCUIILHYIO

3aMEHa aMUHOTPYIIIBI HA AJIbJIETHIHYIO

3aMeHa aToMa BOJOpOa B CyIb(paMUIHOMN TPYIIE Ha TeTEPOIUKIT
3aMEHa aToMa BOJI0PO/ia B aMMHOIPYIIIIE HA METHIIBHYIO

Kakas cxema He OTpa)kaeT IIPOLECC OKUCIICHUS?
+CH,=CH, — CH3-CH,-OH

CH3-COOH — CH3-CH,-OH

CHg-CO'COOH — CH3-CHNH2-COOH

Kakas cxema He OTpaxxacT IIponecc BOCCTAHOBJICHHUS?
XWUHOH — 'MAPOXHWHOH

+IHUCTEUH — IIUCTHUH

HAJ" — HAJIH

[MomudpyHKIMOHATBHBIE COETUHEHUS — 3TO COSAMHEHUS

OJIHOM (PYHKIIMOHAIBHON TPyIIOoit

+C HECKOJIBKIMH OJIMHAKOBBIMH (DYHKIIHOHAIEHBIMU TPYIIIAMU
C HECKOJIbKMMHU Pa3HbIMU (PYHKIIMOHAJIBHBIMU IPYIIIaAMU

B pe3ynbrate peakiinyu BHYTPUMOIEKYISIPHOM IIMKJIU3AIMHA THAPOKCUKUCIOT, 00pa3yroTcs
JJAaKTaMbl

+JIaKTOHBI

UKJINYECKUE aHTUIPHUJIBI

JTAKTHUIBI

JUKETOIMUIIEPA3UHEI

B pe3ynbrare peakuiny BHyTPUMOJIEKYIISIPHON LIUKJIM3AMK JUKapOOHOBBIX KUCIIOT, 00pa3yroTcs
JIAKTaMBbl

JIAKTOHBI

FIMKINYECKUE aHTUAPUBI

JIAKTH B

JUKETOIUIIEpa3HHbI

B pe3ynbrate peakunyu BHYTPUMOIIEKYIISIPHON IUKITU3AIMH aMUHOKHUCIIOT, 00pa3yroTcs
+JIaKTaMbl

JIAKTOHBI

UKIINYECKNUE aHTUIPUIBI

JTAKTUIBI

JUKETOIUIIEPA3UHBI

B pe3ynbraTe peakuinyu MexXMOJIEKYIIPHON HUKIN3ALNUN O-THIPOKCUKHUCIOT, 00pa3yroTCs
JIaKTaMBbl

JIAaKTOHBI

LUKJINYECKUE aHTUAPUIBI
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+IaKTUIBI
JIAKETOMUTICPA3UHBI

B pe3ynbrate peakunyu MexXMOJIEKYIIPHON HUKIN3ALNUN 0-aMUHOKHUCIIOT, 00pa3yloTcs
JIAKTaMbl

JIAKTOHBI

UUKJIMYECKUE aHTUIPUIbI

JIAKTUIbI

+IUKETONHUIEePa3UHBI

[Tpu BoccTaHOBIIEHUH TT-O€H30XHMHOHA 00pa3yeTcst
MTUPOKATEXUH

pe30pLUH

+TUAPOXUHOH

Kaxkue n3 yrBepxaenuii BepHbi?

A.AneTHIIX0NTMH — HanboJiee pacpoCTpaHCHHBINH HEHpOMEIHaTop.

b.Auerunxonun oOpa3yercs B OpraHu3Me Mpy alleTUIIMPOBAHUU XOJIMHA C TIOMOIIBIO alleTUIKOpEepMeHTa
BEPHO TOJBKO A

BEPHO TONBKO b

+BepHBI 00a yTBEPKACHUS

00a yTBep:K/IeHUs HEBEPHBI

brocHuHTEe3 KOTEX0JIaMUHOB OCYIIECTBIISICTCSI HCXO/IS1 M3 HE3aMEHUMOM 0.-aMUHOKHCIIOTBI
+denunananuu

THUPO3HMH

TpunTodax

THCTHIUH

Kakue u3 yrBepxaeHuil BEpHbI?

A.ITupoBuHOrpaaHas K1cioTa ciadee yKCyCHOM.

b.JlekapOOKCHUITpOBaHHE MUPOBUHOTPAJAHON KHCIOTHI IN VIVO MpOTEeKaeT B MPUCYTCTBHU (epMeHTa
nekapOoKcuiIa3bl U COOTBETCTBYIONIETO KO(EepMEHTa.

+BEpPHO TOJBKO A

BEPHO TOJBKO b

BEPHBI 002 yTBEPKIACHUS

00a yTBep:K/IeHUsI HEBEPHBI

Kakoe yTBepaeHne o XMHOHaxX He BEPHO?

XUHOHBI CUIIBHBIE OKUCIIUTEIIH.

XUHOHBI CIOCOOHBI BOCCTAHABIMBATHCS /10 TUAPOXUHOHOB.

CucreMa XUHOH-TUAPOXUHOH K OOJNBIINHCTBY OPTaHUYECKUX CYOCTPATOB BBICTYIAET B POIH OKHCIUTEISL.
+CucreMa XMHOH-TUJPOXMHOH K OOJBIIMHCTBY OpPraHMYECKHX CYOCTpaTOB BBICTYHAET B POJIH
BOCCTAHOBUTEIIA.

Cucrema XHHOH-TUAPOXHUHOH Y4aCTBYET B MpoOIiecce EpeHoca 3JIEKTPOHOB OT CyOCTpaTa K KUCIOPOY.

Kaxkoe u3 yrBepxeHuii 00 afpeHannHe He BEPHO?

+AIpeHanuH SABJISIETCSI TOPMOHOM MO3TOBOTO BEIIECTBA HAAMOYSUHUKOB.
[IpeamecTBeHHUKAMH aJipeHaTNHA SBISIOTCS T0()aMUH W HOPaAPCHAHH.
AJlpeHanuH y4acTBYET B PETYJISLUU CEPACUHOMN EATENbHOCTH.
AJlpeHaJIMH Y4acCTBYET B PETYJIAIMN OOMEHa OSIIKOB.

AJpeHalluH y4acTBYET B PEryJIsLuu OOMEHa yIriIeBOIOB.
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Kaxkoe u3 yrBepxieHuii 00 aipeHannHe He BEPHO?

[IpenmecTBeHHUKAMU aIpeHATTMHA SBJISIFOTCS T0(aMUH ¥ HOPaIpCHAIUH.
AJpeHaINH y4acTBYET B PEryJSILIUK CepACYHON AesITeIbHOCTH.
AJpeHaINH y4acTBYET B PEryJIsIIUi OOMEHa OSJIKOB.

AJpeHanInH y4acTBYET B PEryysiiiii OOMeHa yIieBOI0B.

+ApeHa Iy NOHMXKAET apTepHallbHOE JaBICHUE

Kakoe u3 yrBep»aeHHii 0 CaJUIMIIOBOM KUCIOTE HE BEPHO?

pacTBopuMa B BOJIE:

JlaeT MHTEHCUBHOE OKparuBaHue ¢ xjaopuaom xenesa (111)

+COJIEPHKUT JIBE TUAPOKCUIIbHBIE TPYIIIIbI

OKa3bIBAaCT aHTUPEBMATHUECKOE, )KapOMOHMKAIOIIEE U aHTUTPUOKOBOE JICHCTBHE
criocoOHa 00pa30BbIBaTh IPOU3BOIHBIE IO KaX/10i (QYHKIIMOHAIBHON TpymIe

Kaxkoe u3 yrBepkJ1eHUI 0 CAIULIMIIOBON KUCIIOTE HE BEPHO?

pacTBopuMa B BOJIC;

JaeT MHTEHCUBHOE OKparnuBaHue ¢ xjaopuaom xeiesa (111)

OKa3bIBaCT aHTUPEBMATHUECKOE, KAPOITOHIDKAIOIIEE H aHTUTPUOKOBOE JCHCTBHCE;
+ cnabast KUcoTA;

crocoOHa 00pa30BHIBATh MIPOM3BOIHBIC IO KaX/I0H (DYHKIIMOHAIEHOW TPYIITIE.

Kakoe u3 yrBepxaeHuil 0 CaJUIMIIOBOM KHCIOTE HE BEPHO?

pacTBOprMa B BOJIE;

JaeT MHTEHCUBHOE OKpamuBaHue ¢ xjaopuaom xesesa (111);

OKa3bIBaeT aHTUPEBMATHUYECKOE, )KaPOIOHMKAIOIIEe U aHTUTPUOKOBOE JIeHCTBUE;
+ mpUMeHsieTcs Kak BHYTPEHHE, TaK U Hapy»KHO;

criocoOHa 00pa30BbIBaTh MPOU3BOAHBIE MO KaX /101 (PyHKIIMOHAIBHON TpyIIIe.

Kakoe u3 yrBepxkaenuii BepHo?

MHoOroaroMHble CHUPTHI CIIOCOOHBI 0OPA30BHIBATH YCTOMYHMBHIE KOMIUJIEKCHBIE COCIMHEHHUS — XEJaThl,
pearupys B IEJOYHON Cpejie ¢ THAPOKCHIaMH (-MeTalioB.

MHoroaromMHbIe CIIUPTHI 001aTa0T OOJIBIIEH KUCIOTHOCTHIO IO CPABHEHHUIO C OJJHOATOMHBIMHU.

BepHo Tonbko A

Bepno tonbko b

+BepHbl 00a yTBEpKICHUS

O0a yTBepKIeHUsT HEBEPHBI

Kakoe u3 yTBepxneHuit BEpHO?

A.AueTunxonanH — HauboJiee pacpocTpaHEeHHBIN HeHpoMeIuaTop.

b.AnernnxonmH oOpa3yercsi B OpraHu3Me MpH alleTHIMPOBAHNHN XOJIMHA C TIOMOIIBIO alleTHIIKO(epMeHTa
BepHo Tonbko A

Bepno tonbko b

+BepHbl 0062 yTBEp)KICHUS

O6a yTBepKIeHUST HEBEPHBI

Kaxkoe u3 yrBepx1eHni BEpHO?

A.MomnouHasi KUCIO0Ta — MPOIYKT MOJIOYHOKHCIIOTO OPOKEHHS TAKTO3bI

b.Momnounas kuciaoTa, BbIACICHHAS M3 MBIIIEYHOM TKaHW, Ha3blBaeMas MsCO-MOJIOYHON KHCIIOTOM,
sBisieTcst D-sHaHTHOMEpPOM.

+BepHo TobKO A

Bepno tonbko b
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Bepusl 06a yTBepKICHUS
OO0a yTBepsKaeH!s HEBEpHBI

OO0pa3oBaHue ByX COJei BUHHON KUCIIOThI CBUJETEIbCTBYET O HAIUYUU
JBYX FUAPOKCUIIBHBIX TPYIII

+1BYX KapOOKCUIIBHBIX TPYIIT

KapOOKCHJIBHOM U I'MIPOKCUIIBHOM IPYIIIBI

Peaxnus ruppoxcuna meau (1) ¢ Taprparom kamust 00ycioBiieHa HATHYUEM
+IBYX TUAPOKCUIIBHBIX IPYIII

JBYX KapOOKCHIJIBHBIX TPYII

KapOOKCHJIBHON M TMIPOKCUIIBHOM IPYTIIIBI

['mnoxcuiioBas, TMpOBUHOIPAIHAs, ALETOYKCYCHAs, I1aBEJIEBOYKCYCHAsA — 3TO
AMHUHOKHUCIIOTHI

OJIHOOCHOBHBIE THAPOKCUKUCIIOTHI

MHOTOOCHOBHBIE THPOKCUKUCIOTEI

+ OKCOKHCJIOTBI

B nukie Kpebea myrem ruapatamnuu pymapoBoil KUCIOThI 00pa3yercs
JTUMOHHAsI KHCIIOTa

M30JIMMOHHAs KUCIO0Ta

L1aBEJIEBOYKCYCHAsl KUCIIOTa

+s071049Hast KUCIOTa

[IlaBeneBoyKkCcyCcHast KHCIOTa 00pa3yeTcs B IIUKIIE TPUKAPOOHOBBIX KHCIOT MPH OKUCICHUH
JIMMOHHOM KHUCIOTBI

(GbymMapoBO KHCIIOTHI

+s10J109YHOM KHUCIIOTEI

MOJIOYHOM KHCJIOTHI

AHecCTe3WH U HOBOKaWH 3TO MPOU3BOAHbIE (HAMKCaTh POPMYIIbI)
0-aMHHOOCH30MHOM KHCJIOTBI

M-aMHUHOOEH30HHOH KUCIOTEI

+I1-aMHHOOEH30HHOMN KHUCIIOTEI

[Tonu- u rerepoyHKIIMOHANIBHBIE COEAMHEHNUS, COJIEpIKaIlle OJHOBAJICHTHbIE (DYHKIIMOHAJILHBIE TPYIIIIbI
y COCEIHMX aTOMOB YIJIepOAa, IPU B3aUMOJCHCTBUY C THJIPOKCUAAMU TSDKEJIBIX METANIOB 00pa3yroT

+ BHYTPUKOMIUIEKCHBIE COEAMHEHUS

LUKJIMYECKUE AaHTUIPUIbI

JIAKTHIBI
H.C—OH
2] + Cu(OH), + X Y +4H,0
(I-:I_OH
Onpenenure X U y B ypaBHEHUHU PEAKIIHH: 2
H, |%
H,C—O0_, _0—C .
| _Cu_ 2 Na
(|_:|—o O—CH,

+x = NaOH; y=
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X = NaySOy; y=

Omnpenenure X, Y, Z B cxeme peakuun  HOOC — COOH M) X+Yy+12

+x =C0Oy;, y=CO;z=H;0
x=HCOH; y=CO; z=H,0

Omnpenenute X u Y B cxeme peakuun HOOC(CH,);COOH —L x4y
X =4HCOH; y=H,0

H, O
c—/<
hd o
2\
C
H

+X = 2 0. y=H,0

Onpenenure X u Yy B cxeme peakuun HOOC — CH, — COOH —L x4+ y
+X = CH3COOH; y = CO>
x = CH3COOH; y = CO

NH H,0
Onpenenure X 1Y B CXeMe peaklin X ———> kosiamut (aamMunoImaon)«—=——y

N/

I

X= CH3NH2, y= H

N/
N

N/ !
4x= O 1y= H

Onpenenure X U Y B cxeMe peakiun 4 — cuopokcudymanosas Kucnoma——» X + y
X = CH3CHNH,CH,COOH; y = NH3
H2 H2
_c=c
e O
+X = © ;y=H0

t
Omnpenenure X ¥ Y B CXEME PEAKLUU ¥ — AMUHOMACTAHAA KUCTIOMa—> X + Y

JlaiiTe Ha3BaHMsI, HATUIIUTE CTPYKTYpPHBIE (POPMYIIBI X U Y.
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+X = H y = HyO

X = CH3CHOHCH,COOH; y=NHj3;

Ompenenure X, Y, Z 1 N B CXeME PEAKIINHU

Kxony.H,S0,,70° pazo.H,50,,150°

X+ Yy« nupoeunozpadﬂaﬂ Kucioma >Z+ N
X =HCOH; y=CO; z=H;0; n=CO,
X = CH3COOH; y = CO; z = HCOH; n = CO»

+x = CH3COOH; y = CO; z = CH3COH; n = CO,

YcTaHOBUTE COOTBETCTBUE MEXKIY HAa3BaHUEM BELIECTBA U €r0 IPUHAMIECKHOCTBIO K TOMY WM MHOMY
THUITY [10JIU-, T€TePOYHKINOHAIBHBIX COETUHEHUM

JTUKapOOHOBBIE THIPOKCUKUCIOTHI MAJIOHOBAs KUCIIOTA

HEHACHICIICHHBIE KUCIIOThI

+1pe/enbHble TUKapOOHOBbIE KUCIOTHI

AMUHOKHCIIOTBI

OKCOKHCJIIOTBI

+I[I/IKap6OHOBI>Ie TUAPOKCUKHUCIIOTBI sI0JI0YHas KHUCIIOTa
HCHACBICIICHHBIC KHCJIOThI

MpEACIIbHBIC I[I/IKap60HOBI>IC KHCJIOTHI

AMHWHOKHCJIIOTBI

OKCOKHCJIOTBI

TUKapOOHOBBIE THIPOKCUKUCIOTH MTUPOBUHOTPAIHAS KUCTIOTA
HEHACHICIICHHBIC KUCIOTHI

npeneabHble JUKApOOHOBBIE KHUCIOTHI

AMUHOKHUCIOTBI

+0OKCOKHUCIIOTHI

,[[I/IKap6OHOBLIe THAPOKCUKHUCIIOTBI KPOTOHOBAA KHUCJIOTA
+HEHACHICIIEHHBIE KUCIIOTHI

MpCACIIbHBIC I[I/IKap60HOBBIe KHCJIOTHI

AMHWHOKHCIIOTBI

OKCOKHCJIOTBI

[Mpumep He sBHSIOMMICS TOMMQYHKIUOHAIBHBIM COCAMHEHHEM C TUAPOKCHIIBHBIMH TPYIIIaMHU,
HauboJjee MUPOKO MPECTABIEHHBIX B IPUPOIHBIX 00BEKTaX:

STUJICHTIIMKOJb

TJIULEPUH

+henon

pe3opIrH

THIPOXUHOH

MaseMHOBYIO KHCIOTY MOKHO OTJIUYUTH OT (PyMapoBOi MPH MOMOIIH PEAKIIUHU:
+BHYTPUMOJIEKYJISIPHON AeTUApPATAUU

MEKMOJIEKYJIIPHOM JeTUApaTalun
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BHYTPUMOJIEKYJISIpHAs LUKIA3ALUs
MEXMOJIEKYJIIPHONU HUKIN3aLus

OO6pazoBaHue JIUMOHHOW KUCIIOTHI B PE3YJIbTaTe allbJI0JIbHOTO MPUCOEIUHEHUS:
+11aBEIEBOYKCYCHOM KUCIOTHI U aneTHiSCOA

areToykcycHoit kucnorsl 1 HAJT

I1aBeNIeBOYKCYCHOM KucaoTel 1 HAJT

aIeTOYKCYCHOM KHCIOTHI U aneTunSCOA

Paznoxenne NTMMOHHOM KHMCIIOTBI IIpyU HArp€BaHuu B IPUCYTCTBHUH cepHoﬁ KHUCJIOTBI IPOUCXOOUT II0

TUITY:
0-aMHHOKHCIIOT
B-TUIPOKCUKUCIOT
+0-THPOKCUKHCIIOT
Y-aMHHOKHUCIIOT

Kakoe u3 yrBepxaeHuii He BEpHO?
B 3aBucumocTH OT pUpO/Ibl paguKana KapOOHOBbIE KUCIIOTHI IENIATCS Ha:

anmdarnueckue
apOMaTHYCKCHe
+KapOOLUKINYECKIE
TeTEPOIUKITHYECKHIEC

HpI/I MGH(MOHeKyHHpHOﬁ Aceruaparaigii o — aMUHOKHUCIIOT O6p33y10TC$II

JIAKTaMBbI
JTAaKTUMBI
+IUKETONUIIEPA3UHEI
JTAKTHUIBI

HpI/I MG)KMOHCKYHﬂpHOﬁ Acerujparanuu o — THAPOKCUKUCIIOT o6pa3y10Tc51:

JJaKTaMbl
JTAKTHUMBI
JUKETOIMUIIEPA3UHEI
+JIaKTHUOBI

IIpu geruaparaiuu y — aMUHOKHCIIOT 00pa3yoTCs:

+JIaKTaMbl
JTAKTUMBI
JUKETOIUIIEPA3UHBI
JIAKTOHBI

[Tpu neruaparaiuu y — THIPOKCUKUCIOT 00pa3yroTes:

JJaKTaMbl
JTAKTUMBI
JUKETOIUIIEPA3UHBI
+ JIAaKTOHBI

[Tpu neruaparaiuu  — THAPOKCUKUCIOT 00Pa3yIOTCs:

JJaKTaMbl

+ HEHaCBIIICHHbIE KapOOHOBBIE KUCIOTHI

JAUKCTOIMUIICPAa3UHbI
JJAKTOHBI
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B xone peakuuii nexapOOKCHIMPOBAHUS aMUHOKHUCIIOT 00pa3yroTcst:
TUAPOKCUKUCIOTHI

HEHACBILIICHHbIE KapOOHOBBIE KHUCIOTHI

OKCOKHCJIOTBI

+ OMOTreHHbIE AMUHBI

W3 nepevnciaeHHbIX TeTepoLUKIOB apOMaTUYHOCTBIO He 00JIagaeT:
UMHIA3001

THO(EeH

+Terparuapodypan

IIypUH

W3 nmepevnciaeHHbIX TeTePOIMKIOB apOMAaTHYHOCTHIO HE 00J1a/1aeT:
HMHUIa30]1

+IMpa3oand

THO(EH

IIypHH

W3 mepevnciaeHHbIX TeTepoLUKIOB apOMaTUYHOCTBIO He 00JagaeT:
THO(EH

MypHH

UMU1a301

+rmpan

Kakoe yTBepxieHust He BEpHO?

MUPHUINH CBEPXapOMaTHUEH

B peakiuu ¢ HCl nupuanHOBEI aTOM a30Ta MposBIIsSET OCHOBHBIE CBOICTBA

+peakuys NUpUIMHA C METHIIMOIUIOM MIPOTEKAET MO0 MEXaHU3MY AJIEKTPO(UIBHOTO 3aMELIeHUs

Kakue yTBepxaeHus He BEpHBI?

MUPUJIMH CBEpXapOMaTHUEH

B peakuuu ¢ HCI nupuauHOBBIN aTOM a30Ta MposBIsSeT OCHOBHbIE CBOMCTBA
+IUPUIMHOBBINA MK BXOAUT B COCTAB HAI[Jr

Koneunsm MMPOAYKTOM OKHCJIICHUA ITYPUHOBBIX a30TUCTBIX OCHOBaHHI1 B OpPraHu3Me SABJIACTCA:
KCaHTHUH

TUITOKCAaHTHUH

+Mo4YeBas KMCJIOTa

KoHeuyHbIMU IPOAYKTaMU OKUCIIEHUS TYPUHOBBIX a30TUCTBIX OCHOBAaHUI B OPTaHU3ME SBIISIOTCS:
KCaHTHH

TUIIOKCAHTUH

+ypaTsl HaTpus

MMuma3zoi1 BXOOIUT B COCTAB:
aJicHuHa

[IMTO3HUHA

+rucramMruHa

MpOJINHA
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W3 nepednciaeHHbIX TeTePOIUKIOB apOMAaTHYHOCTHIO 00Ia1aeT:
+UMHIAa30J1

MMUPaA30JIUH

Terparuapodypan

MUpaH

U3 nepeyrciIeHHbIX TeTEePOLMKIOB apOMAaTHYHOCTBIO 00JIa/1aeT:
UPa30JIMH

nUpaH

+troden

TeTparuapodypan

U3 nepeunciaeHHbIX TeTEepOLUKIOB apOMAaTHYHOCTBIO 00Ia1aeT:
npaH

TeTparuapodypan

+IypuH

MUPA30JIHH

JUi1st MOJIEKYIIBI TUPPOJIA YUCIIO N B popMysie XIOKKEII UMEET CIIeAyIoIee 3HaYCHUE:
4

6

+1

2

Haubonee xapakTepHOU JIsl apOMAaTUYECKUX TETSPOIUKINYSCKUX COSAMHCHUIA PEAKITUCH SIBIISICTCS
+37eKTPO(UIBLHOTO 3aMEeeHUS

ANEKTPOPUITBHOTO TIPUCOCTUHEHUS

OKUCIICHUS

HYKJICO(PUIHHOTO 3aMeIIEeHUS

KoHeuHBIM IPOyKTOM BOCCTAHOBIICHHSI TUPPOJIA SBIIAETCS:
MMUIIEpUIUH

MIAPPOJIHATPUI

+IMPPOIMINH

JUITAPPUIMETEH

XWHOJIMH SIBIISIETCS reTCPOUUKINICCKUM COCAUHCHUEM, B KOTOPOM CKOHACHCUPOBAHBI KOJIbIIA:
OeH30I1a ¥ uppoJia

+0eH301a U TUpUIUHA

NUPUIMHA U THPPOJIa

MMUPUMHUANHA U TUPPOIA

OcHoBHbIE CBOWCTBA OOJIBIIIE BCETO MPOSBIISAET T€TEPOLIUKIL:
OKCa30J1

UHJO0J

MUPUMHIAH

+IApUIMH

Co ETOYHBIMU U HIETOYHO3EMETbHBIMU METAJIaMU B3aUMOJICUCTBYET:
MUPUIUH

XHHOJIUH

+uMmIa3071
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NTEPUIHH

B HeiiTpanbHOii cpesie MOJIEKYIbl MMH1a30J1a CBSI3aHbI MEXKIY CO00M:?7?7?
+MEKMOJIEKYIJIIPHBIMU BOAOPOIHBIMH CBSI3IMH

HWOHHBIMHU CBA3AMHU

KYJIOHOBCKHMH CHIJIAMH

N3 nepeunciaeHHbIX TEeTEPOIMKINYECKUX COSTMHCHUN CaMbIM KUCIIBIM XapaKTepoM o00JagacT:
UPPOI
+UMHUIAa30J1

bypan
THO(DEH

AmMdoTepHbIe CBOICTBA HE MPOSIBIISIET CIEIYIOMINNA T€TePOLUKIL:
ypyH

+(ypan

UMUA301

Upazon

AmdorepHbIe CBOMCTBAa HE NPOSBIIAET CASAYIOIIUNA T[eTePOLUKIIL:
IypHuH

MMH 12301

+IIUpUINH

n1pason

AmMdoTepHbIe CBOICTBA HE MPOSIBIISIET CIEAYIOMNUNA T€TePOLIUKIL:
IIypUH

UMHIA30J1

pa3oin

+THAa30J1

Burtamun PP cymectByer B Buze 2-x Gpopm:

+HUKOTUHOBOW KUCJIOTHI M €€ aMH/1a — HHKOTUHAMHU/1a
M30HUKOTUHOBOM KHUCJIOTHI U €€ TuApasuia

XJIOPAHTUApUa HUKOTUHOBOW KHUCIIOTHI U €€ 3TUIIOBOTO 3dupa
3TUJIOBOTO 3(hipa HUKOTUHOBOM KUCIIOTHI U €€ THJIPA3H]L

B cocraB ButamuHaa Bg BXOAUT IPOM3BOAHOE TUPUIUHA:
HUKOTHHOBAs K-Ta

HUKOTHAMU]L

+nupuaoKCcaIb

JMATUIIAMUT HHKOTUHOBOM KUCIIOTBI

B ocHOBe cTpyKTyphl aHTUITUPHUHA U aMUIONMPUHA JISKUT T€TEPOLIUKIL:
UPa3oi

TETpa3oll

THA30I

+1upa3onoH-5

S-TUYJIEHHBIM FE€TEPOLMKIIOM C IBYMSI pa3IMYHBIMU I'€T€POATOMAMH SBIISETCS:
MAPa30a
MypUH
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+0KCaz3oI
HUMHIA301

AHTHUIMPUH U aMUAJIOTTUPUH MOYKHO Pa3JIMUUTh 110 PEaKIIMU B3aMMOJICUCTBHS HX C:
+a30TUCTOM KHCIOTOM
a30THOM KHUCJIOTOM
aMMHaYHBIM PACTBOPOM OKCHJIa cepedpa
Cu(OH);
5.5. Buonozuuecku akmugHbvle 6b1COKOMOJIEKYIAPHBIE eULECHEa.
benku u nenmuont

[IpupoaHoit aMMHOKHCIIOTOM SIBIISIETCS:
+0-aMUHOKHCIIOTA

D-amuHokuciora

Paniemuueckas kuciaoTa

[IpupoHBIMU aMUHOKHUCIIOTAMH SIBJISIFOTCSL:
Paniemuueckas KuciaoTa
+|_-aMHUHOKHUCIIOTHI

D-aMHHOKHUCIIOTEI

Kakas n3 aMMHOKHUCIIOT HE UMEET XUPAJIbHOI'O IIeHTpa?
aJlaHuH

apruHUH

+IIIUIUH

(beHunanaHuH

AMUHOKHUCIIOTA ¢ THAPOPOOHBIM PAIUKATIOM:
+METHOHUH

[UCTEHUH

CEpUH

AMMHOKHUCIIOTA ¢ THAPOPOOHBIM PaJUKATIOM:
CepHUH

+¢enunananun

[UCTEHH

AMHUHOKHCIIOTA ¢ TUAPOPHUIBEHBIM PAIUKATIOM:
+TpEOHNH

Tpunrtodan

W30JIEULINH

AMWHOKHCIIOTA ¢ THAPOPIITEHBIM PaIHKAIOM:
Tpunrtodan

+TUPO3UH

U30JICHLIUH

K HelTpanbHOM aMUHOKHUCIIOTE HE OTHOCUTCS:
+acrnaparuHoBast KMCJIOTa

JICULIH

aJlaHVH

BAJIUH
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AMUHOKHUCIIOTOW HE KACIOTHOI'O XapaKTepa sBJIAETCS:
+IIIyTaMUHOBAs

acmaparuH

MIPOJIHNH

TTIAIH

AMUHOKHCIIOTAa,HE HECYIasi B HEUTPAJIbHOM Cpelie OTPULIATEIIbHBIN 3apsiI:
+TUPO3UH

BaJIMH

LHUCTUH

acrmaparHoBas KMCJIOTa

AMMHOKHCIIOTa,HE HECYIIasi B HEUTPAJIbHOM CpeJie OJI0KUTEIbHBIN 3apsl:
CEpUH

+TUCTUOUH

apruHuH

TJIALMH

CEpUH

N3osnexkTpuyeckast TOUKa Kakoil aMHHOKHUCIIOTHI HaXoauTcs He ipu pH > 77
JIM3UH

aprUHUH

+deHnnananuH

acraparmHOBasi KUCJI0Ta

N3osnexkTpuueckast TOYKa KakOi aMHHOKHUCIOTHI HaxomuTcs He mpu pH < 77
+TpEOHUH

[JIyTaMUHOBasl KUCJIOTa

METHOHUH

BAJIMH

He cepyconepxanieii aMMHOKHCIIOTOM SIBJISIETCS:
+METUOHUH

cepuH

LHUCTEUH

JICUIIUH

AMMHOKHCIIOTa, HEcoepKarasi OeH30muppoIt (MHA0M):
+TUPO3HH

TpunTrodax

MIPOJIVH

THUCTHIUH

He apomarnueckas aMHHOKHCIIOTA:
+TUCTUANH

MIPOJIUH

Tpunrtodan

apTHHUH

3aMeHUMON aMUHOKHCIIOTOU SIBIISIETCS:
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+TUPO3HH
TpuntodaH
METHOHHH
BaJIMH

HezameHnnMoi aMUHOKHUCIIOTOM ABJISETCS:
+JIU3UH

TPEOHUH

[JIyTaMUHOBas

TITAIAH

Kaxkoe u3 yTBepk1eHH 00 aMMHOKHCIIOTaX HEBEPHO?
Peakiiuy aMHUHOKHCIIOT CO CIIUPTAMU SIBJISIFOTCSI PEAKIIUSMH:
+HYKJI€0()UITBEHOTO 3aMeIeHUs

ANIEKTPO(UIBHOTO 3aMEIICHUS

TepudUKaAITTN

SIUMUHUPOBAHUS

B3aumopeiicTBue aMMHOKUCIIOT ¢ (POPMaNbIETHI0OM HE UCIOJIB3YETCs JUIS:

+3aIuThl KAPOOKCHIIBHOM TPYIIIIBI

AKTUBALUU aMHUHOTPYTITIBI

OJIOKMPOBKH aMHHOTPYIIIBI

KOJIMYECTBEHHOTO ONPEICICHUSI aMUHOKHUCIIOT

AnnnrpoBaHUEe aMUHOKHCIIOT HE MOXKET OBbITh ITPOBEJIEHO:
+YKCYCHBIM aHTUJPUJIOM 110 SN-MEXAHU3MY
XJIOPAHTHIPUIOM KapOOHOBOM KUCTIOTHI IO AN-MEXaHU3ZMY
9TaHOJIOM 0 SN-MEXaHU3MY

HCI no xucinoTHO-0CHOBHOMY MEXaHU3MY

Hopanpenanun He CHHTE3HpYETCS H3:
+Tpunrtodana

TUPO3WHA

TPEOHHHA

THCTUINHA

2-OKCOIIPOIIaHOBAs KHCJIOTa HE 00pa3yeTcs mpu:
+BOCCTaHOBHUTEIILHOM JIe3aMHUHUPOBAHUH CEPUHA
OKHCJIIMTCIIBHOM JIC3aMHUHHUPOBAHNHU aJIaHVHA
THIPOJIUTUYECKOM JIC3aMHUHUPOBAHUY aTaHUHA
NnepeaMrUHUPOBaAaHUU aCHapaFHHOBOfI KHCJIOTBI

BuyTtpumonekynsipHoe  (HEOKHCITUTENIbHOE) J€3aMUHUPOBAHUE
00pa3oBaHUIO:

3-METUIEHTAHOBOM KMCIIOTHI

+3-MeTUIINEHTEH-2-0BOI KUCIOTHI
2-THJIPOKCH-3-METHIITICHTAHOBOH KUCIIOTHI

[Ipu HarpeBanuu o-ajlaHuHA 00pa3yeTcs:
MIPOIICHOBAs KUCIIOTa

o-JaKTaM

+IUKETOIIMIIEPA3UH

HU30JIeUIIHA

HE

MIPUBOAUT

K
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aJlaHWJI-aJIaHUH

JlexkapOOKCHITMpPOBAaHNE KaKOW aMHHOKHUCIOTHI TMPUBOAWT K o0pa3oBaHuio 1,5- auamMuHONEHTaHA
(kamaBepuHa)?

apruHUHA

€-aMUHOKAIPOHOBOM KHCIIOTHI

+an3uHa

rIlyTaMHHA

[Mupunokcanbdocdar KaraIu3upyeT peakiuio:
o0pa3oBaHMs BHYTPHUKOMIUIEKCHBIX COJIEH aMUHOKHCIIOT
00pa3oBaHusI UMHHOB

o0pa3oBaHUS aMHJIOB

+epeaMUHUPOBAHKS AMHUHOKHCIIOT

CKOJIBKO BCIICCTB, COCTOAINIMX M3 JABYX AMHUHOKHUCIOTHBIX OCTATKOB, MOKET O6p330BaTBCH IIpu
Harp€BaHuu CMCCH BaJIMHA U Tnpoana?

2.

+4

5

7

[Ipornecc nepeaMMHUPOBAHKS BO3MOKEH MEXKTY:
QJIaHWHOM U (peHUTIATIAHUHOM

BJIMHOM M IIaBEJIEBOYKCYCHOM KUCIOTOM

CEpPUHOM U aClapruHOBOM KUCIOTON

+TIIyTaMHUHOBOM KHCJIOTOM U 0-KETOTJIYTapOBOM KUCIOTOU

HI/IHFI/II[pI/IHOBafl peaKknuus OTKPBIBACT:
NETNTUHYIO CBSI3b

apoMaTHYECKHE aMHHOKHCIIOTHI
+0,-aMUHOKHUCIIOTHI

cepycoJiepiKaline aMUHOKUCIOTHI

[IpuHIMIT MeTOAA KCAHTONPOTENHOBOM PEAKIMU 3aKJIFOYAETCS B!
00pa3oBaHUM OEJIIKOBOTO KOMILIEKCA C MOHAMHU METU
+HUTPOBAaHUH APOMATUYECKUX AMUHOKHUCIIOT

00pa3oBaHUM OCajJKa Cylb(uIa CBUHIA

BBIJICJICHUH a30Ta

[TonoxuTenpHyI0 OMYPETOBYIO PEAKITHIO JTAI0T BEMIECTBA, COAEPIKANINE MUHUMYM TETITUTHBIX CBSI3CH:
+oaHy

JIBE

TpU

STh

Kakoii Tpunentuy He oOHapYKUBAIOTCS KaYECTBEHHON peakiuei ¢ Pb*%?
1y — IIUC — TpU

cep — JIn3 — Tpe

L[UC — BaJ — cep

+IJIM- cep — anla
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Jlnst cuHTe3a JIN3UI-TIIMITHA HEOOXOIUMBI:

3alUTa E-aMUHOTPYIIIbI JIM3MHA U AKTUBALUSA KapOOKCUIBHOMN IPYIIIbI IU3UHA
aKTUBALUs 0-aMUHOTPYIIIIBI IU3UHA U 3AIIUATA O-aMUHOTPYIIIIBI IVIMIMHA
3anuTa KapOOKCUIIbHOM IPYIIbI JIM3UHA U aKTUBALMS aMUHOTPYIIIBI TIIUIMHA
+3a1mTa 0-aMUHOTPYIIIBI JTU3UHA U 3AIIUTa KAPOOKCHIIBHOW TPYIIIBI TTUIMHA

Jlnist onipeesieHus IepBUYHON CTPYKTYPhI O€llka UCTIONb3YIOT:
METO/I IIEJIOYHOT0 TUAPOJIN3a

+MeTon DamaHa

METOJI THIPA3UHOIN3a

merona Cenrepa

Amunoxuciomut

BribepuTte Te yTBepkKAEHHE, HEBEPHO OIUCHIBAET CTPOSHUE U CBOMCTBA 0.-aMUHOKHUCIIOT:
0-aMHUHOKHUCJIOTHI — reTepo() yHKIIMOHAIIbHBIE COEIMHEHUS, COepkKallie KapOOKCUIIbHYIO U
aMMHOTPYIILY, HAXOJAIINUECS Y OJJHOTO M TOTO e aToMa yriiepoAa.

+reTepo) yHKIIMOHAIbHBIE COSIMHEHMS], COepKAIUE AMUHOTPYIIITY IIPH O~ YIJIEPOJAHOM aTOME U
KapOOKCHIIBHYIO I'PYTIIY HaXOSILYI0Cs y B-YIIIepOIHOrO aToMa.

0-aMUHOKHCIIOTBI — KPUCTAININYECKUE BELECTBA, PACTBOPHMBIE B BOJIE.

OCHOBHBIM UCTOYHHUKOM (i-aMHUHOKHUCJIOT AJIsl ’)KMBOT'O OpraHU3Ma CIy>KaT IMUIIEBbIEC OEIIKH.

Bri6epuTte Te yTBepkKAEHHE, KOTOPOE HEBEPHO ONKCHIBAET CTPOECHUE U CBOWCTBA O.-aMUHOKHCIIOT:
0-aMHUHOKHUCJIOTHI — TeTepo( yHKIIMOHAIIbHBIE COEIMHEHUS, COiepKallie KapOOKCUIIbHYIO U
aMMHOTPYIITY, HAXOJAIINUECS Y OJHOTO M TOTO e aToMa yriIepoAa.

0.-aMHUHOKHUCJIOTBI — KPUCTAJUIMUECKUE BEIIECTBA, PACTBOPUMBIE B BOJIE.

OCHOBHBIM UCTOUHUKOM 0-aMUHOKHCIIOT JJISl 5)KUBOT'O OPTaHMU3Ma CITy>KaT MULIEBbIE OSNIKH.
+0-aMUHOKHCIIOTBI UMEIOT HU3KYIO TEMIIEpATypy IIaBJICHUS

Bri6epuTe BepHBIil OTBET. 0-aMUHOKHUCIIOTHI — 3TO:

rerepoPyHKIMOHAIbHBIE COEAMHEHUS], COJIEPKAIe AMUHOTPYIIIY MPHU O- YTJIEPOIHOM aTOME U
KapOOKCHIIBHYIO IPYTIIY HaXOSAILYI0Cs y B-yIIIEpOIHOrO aToMa.

+reTepoyHKIIMOHATIbHBIE COEMHEHMS, CO/IepKale KapOOKCUIbHYIO U aMUHOTPYIIILY, HaXOsIIHecs y
OJIHOT'O U TOTO K€ aTOMa yriepoJa.

rerepoyHKIIMOHAIBHBIE COETMHEHUS, COJIep KALIIe aMUHOTPYIITY U THAPOKCHIIBHYIO TPYIIY,
HaxOoJsIIKECd Y OJTHOTO U TOTO K€ aTOMa yriepoJa.

rerepoyHKIIMOHAIIBHBIE COETMHEHMS, COJIepKalIie KapOOKCHIIbHYIO TPYIIITY, HAaXOASAIIYIOCS Y O-
YIJIEpOJHOr0 aToMa ¥ aMUHOTPYIITY IIpU 3-yIJIepoJHOM aToMe.

Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyrna
BaJIMH

+¢ennnananua

JIU3WH

TITUIH

TUPO3HH
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CepUH
H,C—COOH

v NH
Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET aHHast (popmyra 2

BaJIMH
(heHnnamaHuH
JIU3UH
+TIIHUIUH
TUPO3HH
CepuH

H
(CH,),CH~C—COOH
NH

Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAS (hopmyna 2

+BaJNH
(heHnaIaHuH
JU3UH
TJIALUH
TUPO3HH
CepuH

H
H,C—C—COOH

5 OH NH
Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET aHHas popmyra 2

BaJINH
(beHunanaHuH
JIM3UH
TIIUIIH
THUPO3UH
+cepuH

HS—S—HCII—COOH
Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyrna ¢ NH,
acmapruHOBasi KUCJIOTa
(dheHnnanaHuH
ATaHUH
+IHUCTEUH
CepUH
TIIALWH
H3C—C|;|:—COOH
Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyrna NH,
acmaprUHOBAs KUCTIOTA
(dheHnnanaHuH
‘aJaHuH
[UCTENH
CepHuH
TJIALAH
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HOOC—S—CT:—COOH
Kakoii 0-aMHMHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyna * NH,
+acrapruHoBasi KUCIIOTa
(dheHnnanaHuH
allaHuH
LIUCTEUH
CEepUH
TIIULUH

H
HOOC—C—C—C—COOH
H, H

2 2 H

Z—

Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyna 2

acrapruHoBas KHCJIoTa
IrIIyTaMHuH

aJlTaHUH

MCETHOHHH

CEepUH

+IIyTaMUHOBAsI KHCI0Ta

H
H,NOC—C—C—C—COOH
f2 I\IIH
Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAS (hopmyna 2

acnapruHOBasi KUCIOTA
[JIyTaMUH

aJlaHUH

METHOHMH

CepUH

IJIyTaMUHOBAsl KHCII0Ta

I

H,C—S—C—C—C—COOH
H, H

N
N
=Z —
I
N

Kaxkoit a-aMHHOKHCIOTE COOTBETCTBYET JIaHHAas popmyiia
acCIapruHoOBasi KUCJIOTA

TJIyTaMUH

aJlaHUH

+METHOHUH

CEepUH

[JIyTaMUHOBAs KACIIOTA

N
H
<_>—CH2—(IJ—COOH

’l\' NH,
Kaxkoit a-aMHHOKHCIIOTE COOTBETCTBYET JIaHHAs opMyIia H
BAJIMH
(heHnnanaHuH
+TUCTUINH
TJIMLH
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TUPO3HH
CepuH

Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyna
BaJIMH

(dheHmIanaHuH

TUCTUJIVH

TJIMIIMH

+TUPO3UH

CEepUH

Bri6epute HEBEpHOE YTBEPKICHUE:

B 3aBucumocTtu ot IOpUupoAbl paJruKaja O-aMUHOKHUCIIOTHI ACJIATCA Ha:

amudarnueckue
apOMaTUYeCKHe
TeTePOIMKITHYECKUC
+0.-OKCHAMHUHOKHCIIOTHI

Bribepute HEBepHOE YTBEpKICHUE:

Amudarudeckre 0-aMHHOKUCIOTH B 3aBUCHMOCTH OT YMCIIa KapOOKCHIIBHBIX TPYIIIT ¥ AMUHOTPYIII B

MOJIEKYJIE JENATCA Ha:
HEUTpaJbHBIC

OCHOBHBIC
KHUCJIBIC

+tcpenHue

HpI/IMepOM HC apOMaTquCKOﬁ 0-aMHUHOKHCJIOTBI ABJIACTCA:

+Tpunrodan N

HpI/IMCpOM T eTepOHHKHH‘ICCKOﬁ O-aMHHOKHCJIOTEI ABJIACTCA:

H
HO@S—?—COOH

2
NH,

o]
\
N
N

THUPO3HH

+rpunrodan
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(dheHmnanaHuH

DOHanTuomepom L-amanuna
COOH

H NH

CH
+ABIISACTCA 3

COOH
rgN—+—H
CH,OH

2

SABJIACTCA

HO‘{TI/I BCC l'[pI/IpOI[HBIe O-aMHUHOKHUCJIOTHI HpI/IHa,Z[JIe)KaT K.
+L—-pany
D-pany

OHaHTHOMEpOoM L-a-cepuna
COOH

H—+—NH2

CH,_OH
+SIBJISIETCS 2

COOH
H—+—NH
CH,SH

2

ABIIACTCA

J1s TOCTpOEHNUs OETIKOB YEJIOBEUECKOT0 OPraHU3Ma HCIIOJIb3YOTCS TOJIBKO CTEPEOU30OMEPBI 0L
aMUHOKHCIIOT OJHOTO BUAA
+L-3HaHTHOMEPOB

D-snanTOMEpOB

DOHanTtuomepom D-o-miucrenn sBusieTcs:
COOH
rtN—+—H
SIBIISICTCS CH,OH
COOH
H_N H

2
+aBIIAETCS CH,SH

AMOTEpPHOCTH 0-aMUHOKHCIIOT O0YCIIOBJICHA HATMYUEM B UX MOJIEKYJIaX (PYyHKIIMOHAIBHBIX TPYIIIL:
+-COOH u -NH,

-OH u -N02
-COH u -NH;

BzanmopeiicTBre o-anaHnHa ¢ THAPOKCHIOM HATPHS BOSMOXKHO OJarofapst HATMIUIO
KapOOHMIILHOM TPYTIIIBI
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CYNb(OrpyIIIEI
+KapOOKCHUIIBHON TPYTIIIBI

BiaumopeiicTBue a-aaHuHa ¢ XJIOPOBOIOPOJAHOM KUCIOTOW BO3MOXKHO OJ1arofapsi HaAIUYHIO
HUTPOI'PYIIIEI

+aMHUHOI'PYIIIIbI

TUAPOKCOTPYIIIIEI

HelitpanbHble 0-aMUHOKHCIIOTBI — 3TO:

aMHHOKHCIIOTBI, KOTOPBIE COAECPKAT B 3aMECTUTEIIE OCHOBHBIE I'PYIIIIBI

+aMUHOKHCIIOTBI, KOTOPBIE MOT'YT CYILIECTBOBATH TOJBKO B TpeX (hopMax: MOJIeKysa, KaTHOH U aHUOH
(T.e. coepaT OIHy aMUHO- U OJIHY KapOOKCHIIBHYIO I'PYIIITY)

AMUHOKHCIIOTBI, KOTOPBIE COEPKAT B 3aMECTUTEIIE JOIOIHUTENBHYIO KUCIOTHYIO IPYIITY

Kucinpie 0-aMIHOKHUCIIOTHI — 3TO:

AMUHOKHCIIOTBI, KOTOPBIE COJIEPKAT B 3aMECTUTEIIE OCHOBHBIE TPYIIIIbI

AMUHOKHCIIOTBI, KOTOPBIE MOT'YT CYIIIECTBOBATH TOJIBKO B TpeX (hopMax: MOJICKYJia, KATHOH U aHHWOH (T.e.
COJIEp>KaT OJJHY aMUHO- U OJIHY KapOOKCHIIbHYIO TPYIIITY)

+aMUHOKHUCIIOTHI, KOTOPBIE COAEPKAT B 3aMECTUTENE TOMOJIHUTEIbHYIO KUCIOTHYIO ITPYIITY

OCHOBHBIE 0.-aMUHOKHUCIIOTHI — 3TO

aAMHHOKHCIIOTHI, KOTOPBIE MOTYT CYIIECTBOBATh TOJIBKO B TpeX (hopMax: MOJIEKYa, KATHOH M aHUOH (T.€.
coZiepKaT OJJHY aMHHO- U OJJHY KapOOKCHUJIBHYIO TPYIIILY)

aMUHOKHCIIOTBI, KOTOPBIE COZEpkKAT B 3aMECTUTENIE TOTOTHUTENbHYIO KUCIOTHYIO TPYIITY
+aMHUHOKHUCIIOTBI, KOTOPBIE COEPKAT B 3aMECTUTENIE OCHOBHBIE TPYIIIIBI

Cxema peakuuu cojeoOpa3oBaHUs BAJIMHA ¢ pa30aBICHHBIM PACTBOPOM IIEJIOYH KUCTOTHI:
H,N -CH, —-COOH + NaOH — H,N —CH, —COONa + H,0

H,N —CH (CH,) —COOH + NaOH —> H,N —CH (CH,) —COONa + H,0
+H,N —CH(CH,), —COOH + NaOH —> H,N —CH (CH,) —COONa+ H,0

Cxema peaknuuu COJ'ICO6pa3OBaHI/I$I BaJInHa C paB6aBJ’IeHHHM pacTBOpOM COJISTHOM KHMCJIOTHI:

+H,N —CH (CH,), —~COOH + HCl — [N H, —CH (CH,)COOHICI-
H,N —CH, — COOH + HCl —[N H, —CH,COOH ICI-
H,N — CH (CH,)— COOH + HCl —[N H, — CH (CH,)COOH ICI-

Bribepute TO yTBEpK/I€HNE, KOTOPOE HEBEPHO OMUCHIBAET CTPOCHHE U CBOMCTBA MIMIMHA. [ TUIIMH
pearupyer ¢ pacTBOPOM THIPOKCHA HATPHS

pearupyer ¢ COJISHON KUCIOTOU

+COZIEP’)KUAT B MOJIEKYJIE TPH aTOMa yriiepoja

OeclBETHOE KPUCTAIIMUECKOE BEIIECTBO

Bribepure TO yTBEpXkKA€HUE, KOTOPOE HEBEPHO OIUCHIBAET CTPOCHHUE M CBOMCTBA IMTUIMHA. [ THIIMH
pearupyer ¢ pacTBOPOM THIPOKCUIA HATPHS

pearupyer ¢ COJISAHON KUCIOTOU

0ecCILBETHOE KPUCTAJUTMUECKOE BEIIECTBO

+He3aMEHUMAas 0-aMHHOKHCIIOTa
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Bribepute TO yTBEpKIEHNE, KOTOPOE HEBEPHO. AMHHOKHCIIOTHI
XOPOIIO PAaCTBOPHMEI B BOJIC

MOJTyYaroTCs IPU TUPOIIN3E OEIKOB

aM(OTepHbIC COCMHCHUS

+1a3000pa3HbI

OeCIBETHBIC KPUCTAIUTMYECKHE BEIIECTBA

BriOepute TO yTBEpIKIEHHUE, KOTOPOE HEBEPHO. AMHUHOKHCIIOTHI
XOpOIIIO PACTBOPUMBI B BOJIC

MOJIYYaOTCs IPH THAPOJIN3E OCIIKOB

amM(pOTepHBIC COCTUHEHUS

OeCLIBETHBIC KPHCTAUIMYCCKUE BEIIECTBA

+HEe cIOCOOHEI K IMOJIMKOHACHCAIIUN

C KaTMOHAMU TSDKEIBIX METAJIOB 0.-aMHUHOKHCIOTHI
JIBOMHBIE COJIN

KHCIIBIE COJIN

OCHOBHBIC

cpeaHue

+BHYTPUKOMILIEKCHBIE

IlosrydeHHBIE IpU B3aUMOJAEHUCTBUN O.-aMUHOKHCIIOTBI C KATHOHOM cu® pacTBOPBI, OKPALICHBI:
+B SIPKO-CHUHMH 1IBET

B IPKO-MAJIMHOBBIN IIBET

B SIPKO-OPAHKEBBINA LIBET

[IponyKT HUHTHIAPUHHON PEaKIIMU UMEET:
KpacHO-(hHoJIeTOBOE OKpallIuBaHKE,
KEJIITOe OKpaIllMBaHUE

B IPKO-OPAHKEBOE OKpAIINBaHHE
+crHe-(puoIeTOBOE OKPALIUBAHUE

[Ipu B3ammoelCTBHS TIUIMHA C @30TUCTOM KUCIOTON 00paszyeTcs:
+TIHMKONIeBast KUCIOTa U BBIJENAETCS Ta3000pa3HbIi a30T
[JIyTaMUHOBAs KUCJIOTAa U aMMHUAK

[JIMKOJIEBAsl KUCIIOTa U aMMHaK

[Ipu B3aumoelcTBYS TIAUIIMHA ¢ (HOPMAIIBIETUIOM 00pa3yeTcs:
+UMUHBI

aMUJIbI

TaJIOTCHAHTUAPUABI 0-aMHUHOKCJIOT

OcnoBanus lIudda o6pazyrorcs mpu B3aUMOJICHCTBUU 0.-aMUHOKHUCIIOT C:
KETOHAMHX

cIApTaMu

+ajgpaerugamMmu

[Tpu B3auMoIeHICTBUN (--aMUHOKHCIIOT C AJIbJICTUAAMHU 00Pa3yIOTCS:
+ocunoBanus [ludda
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N-3aMelieHHbBIE aMUIBI
raJIor eHaHFI/II[pI/II[LI O-aMHUHOKCJIOT

Jl1st oOHapyKeHUs apOMaTUYECKUX M T€TEPOLIMKINYECKUX 0.-aMHUHOKHUCIIOT UCIIOJIb3YETCS:
HUHTUAPUHHON peakLu

OuypeToBasi peakius

+KCaHTOMPOTEUHOBAS PEAKIUS

Bribepure To yTBEpxKICHUE, KOTOPOE HEBEPHO. KCaHTOMPOTENHOBAsI peakIus — 3TO Ka4eCTBCHHAs
peaKIys Ha CISAYIOIHUE 0-AMHUHOKUCIIOTHI:

(dheHmIanaHuH

TUPO3HH

+IPOJIMH

THCTUIMH

TpuntodaH

[Ipu B3aumoseiicTBus uctenna c arierarom ceunia (1) B menounoii cpene obpasyercs ocaok
JKEJITOro IBETa

+4yepHOro 1BeTa

OpPaH>KEBOIO IIBETA

[Tpu B3anMoIeiiCTBUS CepUHA C STHIOBBIM CIIMPTOM B KHCJION cpeae o0pasyercs:
POCTHIE 3(PUPHI

ocHoBanus Iudda

+CI10XKHBIE HPUPHI

N-3aMeleHHbIe aMUIbI

[Ipu peakunu aexapOOKCHIIMPOBAHMS TUCTHIMHA BEAET K 00pa30BaHUIO:
MPOCThIE FUPBI

ocHoBanus lugda

CIJIO’KHBIE 3(PUPBI

+aMUHBI

[Ipu anunupoBaHMM aMHUHOKHCIIOT FaJIOT€HAHTMIPUIaMU TIOJTy4ar0TCs:
+N-amuibHbIe TPOU3BOIHBIE

ocHoBanus lugda

CIIOKHBIE YPHUPBI

aMHUHBI

KaknMu XMMHUYECKUMHU CBOMCTBaMU 00JIafal0T O.-aMUHOKHUCIOTHI?
OCHOBHBIMH

KHUCIOTHBIMHU

+ampoTepHbIMUI

K xakuMm coeqUHEHUSIM OTHOCITCI O-aMUHOKHUCIOTEI?
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reTPOLUUKINIYCCKUM
oMU YHKINOHATIBHBIM
+rerepo yHIMOHATIBHBIM
apeHam

B pesynbpTare peakiiuu BHYTPHUMOJIECKYISIPHON [UKIU3AIMA aMHHOKHUCIIOT, 00pa3yoTCs
+ JIaKTaMbl

JIAKTOHBI

IUKIJIIMYSCKUEC aHTUAPHUIbI

JIaKTHUBI

I[I/IKCTOHI/IHepaSI/IHbI

B pesynbrarte peakuy MeXMOJICKYJISIPHON IUKIN3AUH O-TUIPOKCHUKUCIOT, 00pa3yroTcs

JIaKTaMBbl

JIAKTOHBI

LIUKJIMYECKUE aHTUIPUJIbI
+ JTaKTUIbI
JUKETOMUIIEPAZUHBI

B pesynbrare peakiuy MeXMOJIEKYJIIPHON [UKIIN3AUK 0-aMUHOKHUCIIOT, 00pa3yroTCs
JIaKTaMbI

JIAKTOHBI

LIUKINYECKUE aHTUAPUIbI

JIAKTHBI

+IUKETOIUIIEPA3UHBI

I[J'IH AMHWHOKHUCIIOT XapaKTCPHBI TAKHUE BUABI U30MECPHU:
+IaKTHM-JTaKTaMHAas

I[UC-TPAHC

CTPYKTYpHasi, SHAHTHOMEPHS

KETO-3HOJIbHAS

AMUHOKHUCIIOTHI MIPOSIBIISIOT:
TOJIBKO KMCJIOTHBIE CBOMCTBA
+amMmdoTepHble cBONCTBA

TOJIBKO OCHOBHBIE CBOMCTBA
TOJIBKO OKUCJIMTEIIbHBIE CBOMCTBA

N30anexkTpruyeckoe cOCTOSHUE aMUHOKHCIIOT - 3TO CYIIECTBOBAHUE UX B BUJIE!
aHMOHA

+OUTOISIPHOTO HOHA

KaTHOHA

KapOKaTHOHA

OO6pazoBaHue rajJoreHaHTuIPUI0B AMUHOKHKCIIOT BO BpeMsl CHHTE3a MEeNTUI0B U
OEJIKOB UCIIONIB3YETCS IS

aKTUBALUU KapOOKCHU-TPYTIIIbI

3alIUThI KAPOOKCU-TPYIIIIHI

+3aIKUThl aMUHOTPYTIITHI

aKTUBALlUU aMUHOTPYIIIIbI

I[HSI KOJMYCCTBCHHOT'O OMIPCACIICHUA aMUHOKUCIIOT UCITOJIB3YIOT MCTOABI:
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+Ban - Cnaiika u CepeHncena
Kyueposa u 3enuHckoro
Onmana u Cenmxepa
MapkoBHUKOBA U 3UHHHA

Bce aMHHOKHMCITOTHI JaroT (bPIOHeTOBOC OKpallrMBaHUEC C:

OpOMHOH BOJION
+HUHTUIPUHOM

depym(III) xmopumom
apreHTyM HUTPaTOM

B PE3YIBTATC OKHUCINUTCIIBHOI'O JE€3AaMUHUPOBAHNA aMUHOKHUCIIOT B OpTraHU3ME YCJIOBEKA ITPOUCXOIAAT

MpeBpalleHus:

BaJIMH — YKCYCHasi KHCJI0Ta

+ajlaHuH — IIMPOBUHOIPaaHas KHUCIOTa
acraparuHoBas — MacJIsIHas KUCJIOTa

M3 aMHMHOKHMCIIOTHI CCPHUHA B PE3YJIbTATC LCIIOYKHU HpeBpaH_ICHI/Iﬁ B OpTraHU3MC YCIIOBCKA

oOpasyercs:
CEpOTOHHH
+aneTUIXOJINH
THCTAaMHH
aJIpCHAINH

Penokc - cucrema B OpraHu3Me 4YCJIOBCKA 3TO aMUHOKHCIIOTHI:

O-aJlaHuH - B-alaHuH
+deHunananvH - THUPO3UH
IIUCTEUH - IIUCTUH
TUPO3UH — TpUnToan

benku - 3T0 BBICOKOMOIJICKYJIIAPHBIC NPUPOJHBIC BEHIECTBA, KOTOPBIC SABJIAIOTCA

KOHJICHCATaMM:
+0-aMUHOKHUCJIOT
MOHOHYKJIEOTHIOB
MOHOCaXapHua0B
TPUTIIALEPUIOB

[TpoxykTamu ruIpOIM3a CIOXKHBIX OEJIKOB MOTYT OBITh:

B- 1 0-aMHUHOKHCIIOTHI

+0 - aMUHOKHUCIIOTHI 1 MOHOCAXapHUIbl
TOJIBKO 0 - aMUHOKHUCIIOTHI

TOJILKO MOHOCAXapH/Ibl

Cmech 0eNKOB pa3AeisioT MyTeM:
SKCTPAKIUU

+anexTpocdopesa

BbIITapUBAaHUA

KOHJICHCAIINU

JleHaTypanuio OeKOB BBI3BIBAIOT TaKue (PaKTOPHI:

+paguanus, yibrpaduoneT
OpomHas BoJa
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0,9%-nwuit pacrBop NaCl
5% pacTBOp IIIFOKO3bI

Jlns menTuAHOM CBA3M XapaKTepHa:
LUKIIO - LIeMHAasi TayTOMEepusi

+111C - TPAHC - U30MEPUS

KETO - €HOJIbHASI TAyTOMEPHUSI
SHAHTHOMEPHS

[lenTuanas cBsI3b MEXy aMUHOKHCIOTaMU 00pa3yeTcs:

+KapOOKCUTPYIION MEPBON aMUHOKUCIOTHI U aMUHOTPYIIIOM BTOPON aMUHOKHUCIOTHI
aMUHOTPYION NMEPBONA aMUHOKHUCIIOTHI U KapOOKCUTPYIIION BTOPOIl aMUHOKHUCIIOTHI
MEXy KapOOKCUTPYIIIIaMH JIByX aMUHOKUCIIOT

MEXy aMUHOTPYIIIIAMH JIByX aMUHOKHUCIIOT

KauecTBeHHas peakuus Ha IEOTHIHYIO CBS3b:
KCaHTOIPOTEHUHOBAS

HUHTUPUHOBAS

+0myperoBas

donsa

[lepBuuHas cTpykTypa O6enka cTabUIn3upyeTcs:
HOHHBIMH CBS3SIMH

cuiamu Ban-nep-Baansca

+IeNTHAHBIMHA CBI3SIMHU

BOJIOPOJIHBIMM CBSA3SIMH

Bropuunas ctpykTypa Oenka cTabuian3upyeTcs:
HOHHUMH CBSI3SIMU

cunamu Ban-nep-Baanbca

NENTUIHBIMHA CBI3SIMH

+BOAOPOIHBIMU CBA3SIMU

N - KOHIIEBYIO aMHUHOKHUCIIOTY B MENTHAAX ONPEAEIISIOT METOIOM:
Kyueposa

+OnmaHa

MapkoBHHKOBa

3uHUHA

[TepBsiii OeNOK, CTPYKTYpa KOTOPOro OblIa pacmudpoBaHa - 3To:
+HHCYIINH

abOYMUH

reMOTJIOONH

ranTorjIooOnH

OnuronenTr sl COEPKAT B ICTTH:

+He 0osee 10 aMUHOKHCIIOTHBIX OCTaTKOB
10 100 aMHMHOKHCIOTHBIX OCTATKOB
6omee 100 aMHHOKHUCIOTHEBIX OCTATKOB

Omnpenenure pH cpenbl, B KOTOpOH HAXOAUTCS U303JEKTpUUECKast Touka Tpunentuaa Ban-den-Jlei:
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KHCIIast
+HelTpanbpHas
1IEJIOYHAsA

OcCHOBHYIO POJIb B JOPMUPOBAHUU U MOJICP)KAHUNA BTOPUIHON CTPYKTYpHI O€JIKa UTPACT:
HMOHHOE (JICKTPOCTATHUECKOE) B3aUMOJICHCTBUE

ruapohoOHOE B3aUMOICHCTBIE

TUCYIb(GUIHBIC CBA3H

+BOJIOPOJIHBIC CBSI3U

Tpernunas cTpykTypa Oenka:
I'mobyma

Cnupanb

+IlenTtuaHas cBA3b
Cxiraguaras

I'moGynsipHbIe 6€TIKN — 3TO:
KOJIJIareH v anbOyMuH
MHOTJIOOMH M KepPaTHH
+r100MH U anbOyMHUH
(hbuOpOorH U MHOTJIOOUH

Bri6epute BepHOE yTBEpKIEHUE:!

+Monekyibl GUOPHUIUISIPHBIX O0ETTKOB 00BIYHO UMEIOT B-CTPYKTYPY

MOJIEKYJIbl (GUOPUIUIAPHBIX OEITKOB XOPOLIO PACTBOPSIIOTCS B BOJIE

MOJIEKYJIbl (GUOPUIUIAPHBIX OETTKOB UMEIOT LIMJIMHAPUYECKOE UIH CPepUIEcKoe CTPOCHHE
K (puOpHILIIpHBIM O€JIKaM OTHOCSITCS aTbOYMUH U MHOTJIOOMH

BriOepure BepHOE yTBEpKICHHE:

MOJIEKYJIbl (GPUOPMILISIPHBIX OEJIKOB XOPOIIO PacCTBOPSIOTCS B BOJIE

+MOJIEKYIbl (PUOPMIIAPHBIX OEIKOB UMEIOT BOJIOKHUCTOE CTPOCHHE

MOJIEKYJIbl (UOPUIUIAPHBIX OETKOB UMEIOT LMJIMHAPUYECKOE UIH CPEPUIECKOe CTPOCHHE
K (puOpHILIIpHBIM O€JIKaM OTHOCSITCS aTbOYMUH U MUOTJIOOMH

Bribepure BepHOE yTBEpIKICHHE:

MOJIEKYJIb (PUOPMILISIPHBIX OEJIKOB XOPOIIO PaCTBOPSAIOTCS B BOJIE
MOJIEKYJIbI GPUOPMILISIPHBIX OEJIKOB UMEIOT BOJIOKHUCTOE CTPOCHHE

K (puOpMIIIIpHBIM OeTTKaM OTHOCSTCS albOyMUH M MUOTJIOOUH

+Ha MOBEPXHOCTH (PUOPMIISPHBIX OEIKOB MHOTO THJIPO(OOHBIX paJiuKajIoB

Bri6epute BepHble YTBEPKIEHHUS 00 HHCYJIUHE :

+HUHCYJIMH — TOPMOH, OTBETCTBEHHBIHN 32 KOHTPOJIb MeTaboI13Ma YIriIeBOAOB, KUPOB U OEIKOB
MOJIEKYJIsIpHast Macca nHcyauHa 3500

WHCYJIMH COCTOUT U3 JIBYX MENTUAHBIX IIeTIel, COETUHEHHBIX YeTHIPbMS AUCYIb(UIHBIMA MOCTUKAMU
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BriGepuTe BepHBIC YTBEPKACHHS 00 HHCYJINHE:

MOJIEKYJIsIpHas Macca uHcynuHa 3500

+I/IHCYJII/IH COCTOUT U3 ABYX ICIITUIHBIX ueneﬁ, COCAMHCHHBIX OBYMS Z[I/ICYJIb(bI/II[HLIMI/I MOCTHKaMH
HWHCYJIMH COCTOUT U3 JABYX HNCITUAHBIX I_ICHCI\/JI, COCAMHCHHBIX YCTBIPbMSA Z[IflchIb(bI/II[HBIMI/I MOCTHKaMH

Bri6epute BepHOE yTBEpKIeHHE 00 HHCYIIHHE:

MOJIEKYJIgpHas Macca uHcyauHa 3500

MHCYJUH COCTOUT U3 JBYX MENTHAHBIX LENeil, COeIMHEHHBIX YeThIPbMS JUCYIb(PHUIHBIMH MOCTUKAMU
+UHCYIIMH BbIpa0aThIBAETCSs MOKENYI0UHOM jKene30it

Y CcTaHOBUTE COOTBETCTBUE MEXKAY TPUIICITUAOM U CPEAOU €TI0 M303JIEKTPUUECKON TOUKHU:
+Bami-acriapTuin-agaHuH

JIeHInI-ranII-u30JICHITHH

dennnanaHuI-aJIaHI-IM3HH

Ceprit-TupO3UI-IIUCTENH

KHcJjas

Y cTaHOBUTE COOTBETCTBUE MEXKIY TPUIICITUAOM U CPEIOU €r0 U303JIEKTPUUECKON TOUKH:
Banun-acnapruii-ananus
+JledmmI-TIumuI-u30JIeHITNH
dennnanaHuI-aIaHI-IM3HH
Cepun-TUpOo3uI-1IUCTENH
HEUTpaJIbHast

VYcTaHoBUTE COOTBETCTBUE MEXAY TPUIENTHAOM U CPEAOH €r0 U303JIEKTPUUECKON TOUKHU:
Banun-acnapruir-ananus
JleRmma-rIuuiI-n30JIeHIINH
+®ennnanaHuI-aIaHUI-TU3HH
Cepun-TUpO3WI-IUCTENH
[IeJI0YHas

VYcraHoBUTE COOTBETCTBUE MEXAY TPUIENTUIAOM U CPEAOU €ro U303JIEKTPUUECKON TOUKHU:
Banun-acnaptun-ananus

JIeRmI-rMI-u301e NI H

denmmanagmiI-aJaduI-TA3UH

+Ceprn-Tupo3uI-IIUCTEUH KHCHast

5.6. Yzneeo0nt

Kaxkoe ypaBHEeHHE OnUCHIBaeT OPOKEHUE TIIFOKO3bI?
C,H,,0, +60, =6CO, +6H,0
+C,H,,0, = 2C,H.OH +2CO,
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2C6 leos = C12 H22011 + Hzo
CsH,,0, + Ag,0=C,H,,0, + 2Ag

BriGepure BepHbIii oTBeT. U T110K03a M1 hopManbaerua:
pearupyror co CupTaMu

IIpU OOBIYHBIX YCIIOBUSX MPEACTABIAIOT COO0M TBEpP/bIE BEIIECTBA
[IOJIBEPratoTCs CHUPTOBOMY OPOKEHHIO

+BCTYMAIOT B PEAKIINIO «CEPEOPSIHOTO 3epKatay

BriGepure yTBepxK/I€HHE, KOTOPBIE HEBEPHO OMUCHIBACT CTPOCHUE M CBOMCTBA YIIIEBOIOB!

YraeBoasl — TOMM(PYHKIUOHAIBHBIE COCIUHEHUS, UIMPOKO pPACIpPOCTPAHCHHBIE B JKMBOTHOM U
pacTUTEIILHOM MUDE

B pacrenusx yraeBoasl 00pazyroTcs u3 okcuaa yriaeposa (1V) u Boasl B mporieccax GOTOCHHTE3a

+B JXKHMBOTHBIX OpraHum3Max YrjieBoAbl oOpa3yroTcsi u3 okcuja yriepoja (IV) m Boael B mpoueccax
dhoTocuHTE3a

Jlucaxapuabl — MPOIYKTHI MOJUKOHICHCAUN MOHOCAXapH I0B

VYTrneBobl SBISIOTCS HCTOYHUKOM SHEPTUU

BriOepure yTBepKIeHNE, KOTOPOE HEBEPHO OMUCHIBACT CTPOCHHUE U CBOMCTBA YIIICBOIOB:

yFJIeBOI[I)I — HOJII/I(l)YHKHI/IOHaJII)HBIC COCAUHCHHA, MIHUPOKO pPaCOpOCTPAaHCHHLIC B JKWUBOTHOM H
pPacTUTEIILHOM MUPE

B pacrenusix yriieBojsl 00pa3yroTcs u3 okcuaa yriaepoaa (1\V) u Boasl B mporeccax GoTocHHTE3a
+MoHocaxapubl THAPOIUIYIOTCS C 00pa3oBaHUeM 0o0Jiee MPOCTHIX MOJICKYIT

Jlucaxapuibl — IPOAYKTHI OJUKOHIEHCALUA MOHOCAXapUI0B

VYTrneBobl SBISIOTCS HCTOYHUKOM SHEPTUU

Bribepute yTBepkIeHIE, KOTOPbIE HEBEPHO ONUCHIBAET CTPOCHHUE U CBOMCTBA MOHOCAXAPH/IOB:
+MoHocaxapupl — TBEpABIE BEIIECTBA, JIETKO PACTBOPUMBIE B BOJE U CIIUPTE

Mounocaxapusl — TBEp/bIE BEILIECTBA, JIETKO paCTBOPUMBIE B BOJIE, IIJIOXO B CIIUPTE.

Bopansle pacTBOpbI MOHOCAXapH10B UMEKOT HEUTPAJIBHYIO CPELY

BonbimnHCTBO MOHOCAXapu10B 001a/1a€T CIAAKUM BKYCOM

MoHocaxapuabl SIBISIOTCS reTepo(yHKIIMOHAIBHBIMUA COEAMHEHUSIMU

Bri6epute yTBepkaeHHE, KOTOPbIE HEBEPHO OMUCHIBAET CTPOCHHE U CBOMCTBA MOHOCAXapUIOB:
Monocaxapusl — TBEp/Ible BEIIECTBA, JIETKO PACTBOPUMBIE B BOJIE, TUIOXO B CIUPTE.

BoaHblie pacTBOpBI MOHOCAXapUI0B UMEIOT HEUTPATIbHYIO CPENY

+BoHbie pacTBOpPHI MOHOCAXapUAOB UMEIOT CIA0O0IIET0OYHYIO CPENY

BonpmmHCTBO MOHOCAXapHI0B 00IAaeT CIAAKUM BKYCOM

Monocaxapusl SBISIFOTCS TeTepO(d YHKIIMOHATBHBIMU COCTMHEHHUSIMU

Mounocaxapuibl ABISIOTCA reTepodyHKIMOHATBHBIMUA COEAMHEHUSIMH. B X Mojekynax oJHOBPEMEHHO
cofiepaKaTcs

+xapOoHUIIbHAS (aTbAETUHAS UM KETOHHAS) ¥ TUAPOKCUIIbHBIE TPYIIITBI

KapOOKCWIIbHASH THAPOKCUIIBHBIE TPYIIITBI

aNbJIeru/IHasl ¥ TUIPOKCUIIbHBIE TPYIIITbI

KETOHHAsIU TUAPOKCUIIbHBIE TPYTIIIBI

MoHocaxapu/ibl, COEpKALINE AJIbAECTUIHYIO TPYIIITYHA3bIBAKOTCS
+aJIb1035b1
IICHTO3EI
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KE€TO3bI

MoHocaxapu/ipl, CoIepKalre KETOHHYIO TPYIIY, Ha3bIBAKOTCS
pr603bI

TIEHTO3bI

+KETO3bI

Kakoe yTBepkenne HeBepHo? B 3aBUCUMOCTH OT IJIMHBI YTIIEPOAHOM IIEMTM MOHOCAXapUIbl AEISATCA Ha:
TPUO3BI

TETPO3bI

IIE€HTO3BI

T€KCO3bI

+ 110361

DHAHTHOMEPHI — ITO:

3TO CTEPEOU30MEPHl, UMEIOIINE OJIMHAKOBOE XMMUYECKOE CTPOCHHE, HO OTJIMYarolecs KoHpuUrypamuei
OAHOTI'0 UJIKN HECKOJIBKUX aCUMMCTPUYHBIX aTOMOB YIJICpoaa

+3TO CTepeou30Mepbl, MOJIEKYJIbI KOTOPhIX OTHOCSTCS MEX1y COOOM Kak MpeAMET U HECOBMECTHMOE C
HUM 3€pKajbHOE N300paKeHue

JMAaCcTEPEOMEpBI, pa3Inyaroliyecs: KOHQUIrypaluei Juilb 0JJHOrO XUPAJIbHOIO LIEHTPa

[TogaBnsromniee OOJBITUHCTBO MPUPOTHBIX MOHOCAXPAPHUIOB IMPUHAICIKHT K:
L-psiny
+D-psany

JunactepeoMepsl — 3TO:

+3T0  CTEpeon30Mephbl, HMEIOIINe OJMHAKOBOE XHUMHYECKOE CTPOEHHE, HO  OTIMYAIOUINecs
KOH(Urypamnuen 0JHOro UM HECKOJIbKUX aCHMMETPUYHBIX aTOMOB YIIIepoa

3TO CTEPEOU30MEPHI, MOJIEKYIIBI KOTOPBIX OTHOCSTCS MEXTy cO0O0M Kak MpeIMeT 1 HECOBMECTHMOE C HUM
3epKalbHOE N300pakeHne

JMAaCcTEPEOMEPHI, pa3IHYaroIIHecs] KOH(UTYpaIUel JUIIb OJHOTO XUPATBHOTO IIEHTPa

OnuMepsl — 3TO:

3TO CTEPEOU30MEPHI, MOJIEKYJIbI KOTOPBIX OTHOCATCS MEXJly cO00M Kak MmpeMeT 1 HECOBMECTUMOE C HUM
3epKaJIbHOE N300paxeHue

3TO CTEPEOU30MEPHl, UMEIOIINE OJMHAKOBOE XMMUYECKOE CTPOCHHE, HO OTJINYarolecs KoHpurypamuei
OAHOT'0 UJIN HECKOJIBKUX aCUMMCTPHUYHBIX aTOMOB YTJICPOda

+auactepeoMepsl, paznyaroyecs: KoHQUrypauuei Juib 0JHOr0 XUPaJIbHOTO IIEHTPa

Bri6epuTe npaBUIbHBINA OTBET:

OnuMepsl 3TO ONITUYECKUE, UITU 3€PKAJIbHBIE, U30MEPBI

OnuMepsl UMEIOT OJMHAKOBOE XMMHUYECKOE CTPOEHHE, HO OTIWYaroTCsl KOH(UTrypaiueil 0oJHOTo WM
HECKOJIBKMX aCCUMETPUUYECKUX aTOMOB YIJIEpOaa

+2numepsl pazandaioTcs KoH(Urypauei ToIbko 0JHOI0 aCHMMETPUYECKOT0 aToMa yriaepoaa
Onumepsl — CTEPUOM30MEPBI, MOJIEKYJIBl KOTOPBIX OTHOCSTCS MEXAy COO0OW Kak IMpeaMer M
HECOBMECTHMOE C HUM 3€pKaJIbHOE N300pakeHHe
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CHO

HO——H
H——OH
H——OH
H——OH
. CH,OH
YcraHOBUTE COOTBETCTBUE MEXAY (DOPMYJION MOHOCAaxXapHaa U € Ha3BaHUEM
D-amo3a
D-unosa
D-ranosa
D-manno3a
+D-anpTpo3a
D-rynoza
CHO
HO——H
HO——H
H——OH
H——OH
YcTaHOBHUTE COOTBETCTBUE MEXKIY (hOPMYIIOH MOHOCaxapHaa U ee Ha3BaHHEM CH,OH
D-amosa
D-unosa
D-ranosa
+D-maHHoO3a
D-anpTpo3a
D-rynoza
CHO
H——OH
H——OH
HO——H
H——OH
YcTaHOBHTE COOTBETCTBUE MEXKIY (hOPMYIIOH MOHOCaxapHaa U e¢ Ha3BaHHEM CH,OH
D-amno3a
D-unosa
D-tano3a
D-manHo3a
D-anbTpo3za
+D-ryno3a
CHO
HO——H
H——OH
HO——H
H——OH
CH,OH

Y CTaHOBHTE COOTBETCTBUE MEXKIY (DOPMYIIOH MOHOCaXapHuaa U e¢ Ha3BaHUEM
D-anno3a

+D-umo3a

D-tano3za

D-manHO3a

D-anpTpo3a
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ATb103b1, cozlepKallKe MATh U 00JIee aTOMOB yIiepo/ia, U KeTO3bl, COACpIKaIIUe MIECTh U 00Jiee aTOMOB
yriepoia, CyIECTBYIOT KaK B PaCTBOPE, TaK M B KPUCTAIUIEC MTPAKTUIECKH MMOJIHOCTHIO B (hopMe
+BHYTPEHHUX ITUKIMYECKHUX TOJTyalleTaneH

areranei

noJjyareraien

@dypaHO3HbIE TAYTOMEPHBIE IUKIIBI 00PA3YIOTCSAB Pe3yIbTaTe BHYTPUMOJIECKYISIPHOTO B3aUMOCHCTBHS
HISATUWICHHBIX TAyTOMEPHBIXIIUKIIOB

IIECTUYWICHHBIX TayTOMEPHBIXIIUKIIOB

CEMUWICHHBIX TayTOMEPHBIXIIUKIIOB

[Tupano3Hble TayTOMEPHBIE IUKIILIOOPA3yIOTCSAB PE3YIIbTaTe BHYTPUMOJICKYISIPHOTO B3aMMO/ICHCTBHS
[IATUYICHHBIXTAYTOMEPHBIX LIUKJIOB

+IIECTUWICHHBIX TAyTOMEPHBIX LIUKIIOB

YETBIPEXWICHHBIX TAYTOMEPHBIX [IUKIIOB

AHOMEpHBII aTOM:

JOTIOJTHUTEIBHBIN EHTP XUPAITbHOCTH, BOSHUKAIONINHA B IUKINYECKON (GopMe — aToM yriiepoaa, paHee
HE BXOJUBIINIA B COCTaB KapOOHUILHOM IPYIIIIBI

JOTIOJTHUTEIBHBIN EHTP XUPAITbHOCTH, BOSHUKAIOUINHA B IIUKINYECKOH (GopMe — aToM yriiepoaa, paHee
BXOJIMBIIUH B COCTaB KapOOKCUIHLHON TPYIIIbI

+IOTMOTHUTENBHBIA LIEHTP XUPAJTbHOCTH, BOSHUKAIOIIMHM B IMKJINYECKON (hopMe — aTOM yriepojia, paHee
BXOJIMBIIUHI B COCTaB KapOOHUIBHOM TPYIIIIBI

AHOMepBI — 3T0:

3TO CTEPEOU30MEPHI, MOJIEKYIIBI KOTOPBIX OTHOCSTCSI MEXTy COOO0M Kak MpeIMeT 1 HECOBMECTHMOE C HUM
3epKalbHOE N300pakeHue

+3T0  CTEpeon30MEphbl,  pa3lUyalomuecs  MPOCTPAHCTBEHHBIM  PACIOJIIOKCHHEM  TJIMKO3HMIHON
(mostyanieTalibHOM) TPYNIBI Y IUKINYECKHX TAyTOMEPOB (- U B-aHOMEpbI)

3TO CTEPEOU30MEPHI, HMEIOIINE OMHAKOBOE XUMHUIECKOE CTPOCHHUE, HO OTIIMYAIOIINECs KOHPHUTyparuen
OJTHOT'O WJIM HECKOJIBKMX aCHMMETPUYHBIX aTOMOB yIJIepoja

®dumepoBckoit mpoekuu D-Tiroko3sl COOTBETCTBYET, hopMyia Xeyopca o, D-riarokonupaHossl:

ta
H Q.
H——OH
H——OH
T THo—H O =
H——OH
H
CH,OH
H——OH
H——OH
T THO—H O =
H——OH
H
CH,OH

®dumeporckoit poekimu D-rimoko3sl cooTBeTCTBYET (hopmyna Xeyopca B, D-rimokonupanoss:
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®umepoBckoi npoekimu D-rimroko3sl cooTBEeTCBYET popmyna Xeyopcea o,D-rimroxodypanoss:

+a
Q
H\ j ..
H——OH

®dummeposckoit npoekimu D-riroko3sl popmyna Xeyopcea B, D-rarokodypaHossr:

a
H o (0
H——OH
HO——H
H——O>H
H——OH
CH,OH
+6

H——OH

H——OH
HO——H
H——OH
H
CH,OH
H——OH
H——OH
HO——H @
H——OH
H
CH,OH

H——OH
H——OH
HO——H
H
H——OH
CH,OH
HO——H
H——OH
HO——H
H
H——OH
CH,OH

H——OH
H——OH
HO——H
H
H——OH
CH,OH

CH,OH
HO—Hg K

OH H

CH,OH
HO—Hg oH =<
OH H

CH,OH
HO—Hg K

OH H
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HO——H CH,OH
H——OH O HO—T"Ho OH =——
HO——H - OH H
H H H
H——OH H OH
CH,OH
dumepoBckoit POEKINH D-dpyxT03b1 COOTBETCTBYET bopmyna
o,D-dpykxTodypanoss:
a
CH,OH
CH,OH_
o
CH,OH
CH OH CH,OH
o
H OH
@uniepoBCcKOn IIPOEKIUU D-¢dpykro3s COOTBETCBYET dbopmyia
B,D-dppyxrodypaHossr:
t+a
CH,OH
HOCH;——OH CH,OH  OH
. HO—/—H O __ 0
f— H OH
H——OH H CH,OH
H OH H
CH,OH
HOCH;——OH CH,OH  CH,oH
. HO——H O __ o
= H OH
H——OH H OH
H OH H
CH,OH
duiepoBckon HPOEKINH D-dpyxT0o36ICO0TBETCTBYET ¢bopmyna
o, D-dhpykTonupanossr:
+a

Xeyopca

Xeyopca

Xeyopca
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H,C——H H
H o CH,OH
HO——H H
o __ 4 OH
H——OH =
H——OH OH=+~" O
OH H
H——H
—CH,OH H
H o OH
P Ho QY
OH H
—H
dwurrepoBcKas MIPOCKIIHS D-bpykTO3BI: i
B,D-bpyKkTONUpaHO3HI: ........... (Yka3zaTh MIIMKO3UIHYIO TPYIIY)
a
CH,OH
,C—H H
H o CH,OH
O——H q
o 4 OH
H——OH =
H——OH OHP+" OH
OH H
H——H
H——CH,OH H
H o OH
HO——H q
H——OH =
OH H
H——H

Metun-2,3,4,6-retpa-O-metun-D-riarokonupanosu g
D-rirokapoBas kucinorta
+MeTui-o-D-rarokonupano3us
D-rimroxkoHOBas KHCIIOTa

MEHTAAICTUIITITIOKO3a
D-rirokypoHOBas Kuciaora
D-rmrout

dbopmyna

Xeyopca
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YcTaHOBHUTE COOTBETCTBUE MEXY (DOPMYIIOi IMTMKO3UAA U IPOTYKTOM PEaKIIHH:
CH,OH
O OH

+metmi-2,3,4,6-tetpa-O-metuii-D-TimokonupaHo3ua
D-riroxapoBas kuciora
MeTHII-0-D-rirrokonupano3u g

D-rimoxoHOBast KUCIIOTa

[EHTAAIETHIITITIOK03a

D-ritoxkypoHoBasi kuciaora

D-rirorur

ITpu 0OpaboTKe IIFOKO3bl YKCYCHON KHCIIOTOH MPOUCXOAUT allUIMPOBAHUE TOJIBKO €€:
CH,OH- rpynnsl

KETOHHOM I'pyIIbI

+rnuko3uanoit OH-rpynisl

[Tpu 06paboTKe TIFOKO3BI YKCYCHBIM aHTHIPHIOM 00Pa3yIOTCs
+II0JTHBIE CIIOYKHBIE HIPHUPBI TITFOKO3BI

MPOCTHIC A(QUPHI TIFOKO3BI

BHYTPEHHHX LUKJINYECKUX TOTyaleTanei

BoccranaBnuBaromuye cBOCTBa INIFOK03a IPOSBIISAET3a CUET:
+aNpIeruAHON IPYIIIBI

KETOTPYTIIIbI

KapOOKCUIIbHOM IPyIIIbI

BoccranaBnuBaromiyie CBOMCTBA TIFOKO3bI OTPENIEISIOTCS C MTOMOIIBIO:
+aMMHavyHOTO PacTBOpa THAPOKCHIA cepedpa

THIIPHUJIA HATPUS

YKCYCHOTO aHTHUAPHUAA

BoccranaBiuBaroIye CBOMCTBA TITFOKO3bI OMPEIEISIFOTCS ¢ TTIOMOMIBIO:
MYpaBbUHOMN KHCIIOTBI

YKCYCHOT'O aHTHJIPH/Ia

+runpokcuaa meau (1) mpu HarpeBanumn

C IIOMOIIBIO CHJIIBHOI'O OKHCIIUTEIIA — p8.36. HNOg — OJHOBPCMCHHO OKHCJIAKOTCA T'PYIIIIbI:

-CHO u —OH
+(-CHO) u —-CH,0H

[Ipu oxucneHuu anba03 MATKUMU OKUCITUTESIMU MOKHO OKUCIIUTD:
+-albAETUIHYIO TPYHITY

KETOHHYIO

—CH,OH

YcranoBute coorBercTBUEe Mexny HazBaHneM peaktnBa-CH3OH, HClcyxoi, JeficTByrOLIEro Ha IIIIOKO3Y,

Y BO3MOXXHBIM IIPOAYKTOM peakiuu
Metui-2,3,4,6-rerpa-O-metnn-D-rimrokonupanosu
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D-riroxapoBast kuciorta
+MeTui-o-D-rinrokonupano3un
D-ritokoHOBast KucaoTa
NEeHTAALETUIITIIIOK03a
D-ritoxkypoHoBasi kuciaora
D-rimrorur

VYcraHoBuTe COOTBETCTBHE Mexay HazBaHueM peaktuBa-(CH3CO),0, neicTByroIIero Ha riIlOKo3y, U
BO3MOKHBIM ITPOJIYKTOM PEAKIIUU

Metui-2,3,4,6-rerpa-O-metun-D-rimrokonupanosun

D-riroxapoBast kuciorta

MeTHI-0-D-riokonupanos3un

D-rirokoHoBast kuciora

+IEeHTAAlETHIITIIIOK03a

D-ritokypoHoBasi KuciaoTa

D-rirorur

YcTaHOBUTE COOTBETCTBHE MEXIy Ha3BaHueM peakTuBa-pa3zd. HNOs;, nmelicTByromiero Ha IIIIOKO3Y, H
BO3MOYXHBIM TIPOAYKTOM PEaAKIIHH:

metui-2,3,4,6-rerpa-O-metnn-D-rimrokonupanosun

+D-rrokapoBas Kuciaora

MeTHII-0-D-rirrokonupano3u g

D-rimokoHOBast KUCIIOTA

[EHTAAIETHIITIIIOK03a

D-ritokypoHoBasi KuciaorTa

D-raronur

YcTaHOBUTE COOTBETCTBHE MEXAY Ha3BAaHHMEM DPEAKTHBA, JEHUCTBYIOIIETO Ha TIIOKO3Y, U BO3MOXKHBIM
npoyKToM peakiuuBro/H,0:

MeTun-2,3,4,6-rerpa-O-metun-D-riarokonupanosu g

D-rirokapoBast kuciorta

MeTui-0-D-rimrokonupano3ug

D-rimroxoHOBas KHUCIIOTA

MEeHTaAIle THIITIIIOK03a

+D-TaroKypoHOBas KUCI0Ta

D-rmronut

B monexyne rioko3sl peakuuei ¢ rugpokcuiom meau (1) obnapyxuparores:
+BOCCTaHOBHTEIBHBIE CBOMCTBA

OKHCIIUTEIbHbIE

amdoTepHbIe

Bri6epute BepHOE yTBEpkIeHUE?

[Tpu HarpeBaHuu c MUHEpaJIbHBIMU KHCJIOTaMH, MIPOUCXOTUT JIeTUIpaTanus
MOHOCaXapuJ0B. AJTb0TIEHTO3bI IPH 3TOM 00pa3yroT

+ypdypor

ruapokcudypdypoi

THJIPOKCUMETUIDYpPypo

Bribepute BepHOE yTBEpKIeHUE?
[Tpu HarpeBaHUM ¢ MUHEPAILHBIMH KHUCIOTAMH, TIPOUCXOIUT ACTHAPATALINSI MOHOCAXaPHIOB
aJIbJI0- U KETOTEKCO3BIIIPU 3TOM 00pa3yroT
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ruIpoKcupyphypot
+rugpokcumeTunhypdyposr

dypdypon

D- u L- rimoko3a sBisoTCS:
CTPYKTYPHBIMHU H30MEPaAMU
+IHaAHTHOMEpPaMuU
ONTUYECKUMHU U30MEpPaAMU
JMacTepeoMepaMu

I'moko3a u ppykTo3a SBIAIOTCS:
+CTPYKTYpPHBIMH H30MEpaMu
SHAHTHOMEPAMH

ONTUYECKUMHU U30MEPaMHU
IracTepeoMepaMu

I'mrox03a 1 MaHHO3a SIBIISIIOTCS:
CTPYKTYPHBIMH U30MEPAMU
3HaHTI/IOM€paMI/I

ONTHUYECKUMHU U30MEPaAMU
+anacrepeoMepaMu

I'nmroko3a u rajakTo3a SIBISIIOTCS:

CTPYKTYPHBIMU U30MEPAMU
OHaHTHUOMCpaMU
OIITHYECKUMH U30MEPaMU
+anacrepeoMepaMu

T'anmakTo3a 1 MaHHO3Aa SIBJISIFOTCH:

CTPYKTYPHBIMU U30MEPAMU
OHAaHTHUOMCpaAMU
OIITHYECKUMH U30MEPaMU
+anacrepeoMepaMu

Kcunosa u pubo3a susitorcst:
CTPYKTYpPHBIMU U30MEPAMHU
SHAHTHOMEPAMH
ONITUYECKUMHU U30MEpPaMU
+auacrepeoMepaMu

Kcunoza u KCUITYJ103a SABJIAIOTCA:

+CTPYKTYPHBIMH HU30MEPaMHU
SHAHTHOMEPAMHU
ONTUYECKUMHU U30MEpaMu
auactepeoMepamMmu

Pu6o3a u pubynosa sBustoTCA:
+CTPYKTYPHBIMH HU30MEPaMHU
OHaHTHUOMCpaMun
OINITUYCCKUMHU N30MECpaMU
IMacTepeoMepaMu

179



CaMmbIM CJIAAKHUM YTJICBOAOM ABJIACTCA:
IJIFOKO3a

+ dpykTO3a

caxapo3a

JIAKTO3a

OnuMepsl pa3InyaroTCs:

HOPSAKOM CBSI3bIBAaHUS aTOMOB JPYT C IPYTOM

B3aMMHBIM PACIIOJIOKCHHUEM I'PYIIIT ATOMOB B IIPOCTPAHCTBC
+KOHUrypamnuen ToabKo 0THOTO XMUPaJILHOIO yriIepoaa

[Tupano3sl B IpHpoO/E CYIIECTBYIOT B BUJIE:
+ KpecIoBUAHON KOH(OpMaIu

(bOpMBI «BaHHA»

«KOHBEPTa»

st pypaHO3HBIX TayTOMEPOB Hanbosee ycToiunBa KoH(popmanus:
«Kpecio»

«BaHHA»

+T«KKOHBEPT»

9HaHTHOMepH pas3iIin4aroTCA:

XUMHUYCCKHUM CTPOCHUCM

(1)H3H“I€CKI/IMI/I CBOMCTBaAMH

+3HaKOM BpalCHUs IMJIOCKOCTHU MMOJIAPU3allii CBCTA

MyTtapoTanus — 3TO CBONCTBO YIJIEBOJIOB
+HU3MEHEHNE BO BPEMEHH yIJla BPalleHUs INIOCKOCTH MOJIIPU3ALUU CBETA
CIOCOOHOCTh OTKJIOHSATH IUIOCKOCTh MOJISIPU3alUH CBETa

Huknuyeckue GopmMbl MOHOCAXapUIOB MOKHO paccMaTpUBaTh Kak:
BHYTPEHHHUE CIIOKHBIE 3(PUPBI

IUKJIMYECKHE CIIOKHBIC aMUIBI

BHYTPCHHHE allCTaIn

+BHYTPEHHHE MOIyal€TalIn

CnocoOHOCTh MOHOCAxapuJ0B OOPa30BLIBATH XEJIATHBIE KOMIUIEKCHI OOYCIIOBJIEHA HAJUYHMEM B HX
MOJIEKYJIe:

aJbJAECTUIHON TPYIIIIBI

KETOHHOU TPYIIIBI

+TUAPOKCHITBHBIX TPYIIIT

KapOOKCHILHOM TPYTIIBI

[Tpu B3auMoIeHiCTBUM CO CIUPTaMHU B KUCIIOH Cpesie aHOMEPHBIN aToM yriiepoJa CTaHOBUTCS] aKTUBHBIM:
+anexTpoduaom

HYyKJIeo(hnuiIom

KHCJIOTHBIM IIEHTPOM

OCHOBHBIM LIEHTPOM

[Tpu B3auMoOIEHCTBUY TTIMKO3HUIOB C CHIIBHBIMU QJIKUJIMPYIOLUIMMHU peareHTaMHu 00pa3ytoTcs:
HEMOJIHBIE MPOCThIE F3(UPHI MOHOCAXaPHUI0B
+ HoJHBIE POCTHIE 3(PUPBI MOHOCAXAPUIOB
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CJIO’KHBIE A(HPBI MOHOCAXAPUIOB

Peaknus anunupoBaHu IPOUCXOAUT IIPU B3aMMOIEHCTBUM IJIFOKO3BI C:

raJoreHaJKaHaMH
CIUpPTaMHU

+aHTHIpUIaMHA KapOOHOBBIX KUCIIOT
aMMMaYHBIM PaCTBOPOM OKCHa cepedpa

[Tpu OKUCIICHUH TIIFOKO3bI «MSATKUMHU OKHCIUTEIISIMI» 00pa3yeTcs:
[JIFOKApOBast KUCIIOTa

copour

+TIIFIOKOHOBASI KUCIIOTA

TJIFOKYPOHOBAs KHCJIOTA

HpI/I OKHCJICHUH TJIFOKO3bI <OKECCTKUMU OKUCIUTCIISIMU 06pa3yeTc5I:
+TITIIOKapOBast KUCIIOTa

copour

TJIFOKOHOBAsI KUCIIOTA

TJIFOKYPOHOBAs KHCIIOTA

[Ipu BoccTaHOBIIEHUH aJIbJ103 O0PA3YIOTCS:
KETO3bI

CMECH CIIUPTOB - AMUMEPOB
+MHOTOaTOMHBIE CITUPTHI

[Ipu BoccTaHOBIIEHUH KETO3 00Pa3yIOTCS:
aJIbJI03bI

+ cMech CIUPTOB - AMUMEPOB
MHOT'OaTOMHBIE CITUPTHI

Hannuue ruIpoKCUIbHBIX TPy B MOJIEKYJIE TIIFOKO3bI MOKHO JJOKa3aTh B3aUMOJECHCTBUEM €€ C:

aMMHaYHbIM PaCTBOPOM OKCHJIa cepedpa
+ruapokcugoM meau (1) 6e3 HarpeBanus
ruapokcuaom menu (I1) mpu HarpeBanuu

ITpo6a TpommMepa JOKa3bIBaCT HAIUYKME B MOJIEKYJIE IIFOKO3bI:
+aNpIeruAHON IPYIIIBI

KETOHHOM I'PYIIIBI

CHUPTOBBIX TPy

Morekyia caxapo3bl COCTOUT U3 OCTATKOB:

a- 1 - D-rmokonupaHo3bl

+0- D-rmoxkonupanossl u B-D-dpykrodypanosst
a- 1 B- D-dpykTodypanoss

B- D-rmroxkonupanossl 1 a-D-¢pykTodypanossr

Morexyia JaKTO3bl COCTOUT U3 OCTATKOB:

a- 1 - D-rmokonupaHo3bl

a- D-rmrokonupanossl U B-D-ppykrodypaHosst
a- 1 B- D-dpykTodypanoss

+B- D-ramakronupanossl 1 D-rirokonupano3bl
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Mornekyna 11100103kl COCTOUT U3 OCTATKOB:
a- D-rmokonupano3st
a- D-rmokonupanossl U B-D-ppykrodypaHoss

a- 1 B- D-ppykrodypanosbr
+pB- D-rimroxonupano3sl

Mornekyia MaJIbTO3bl COCTOUT U3 OCTATKOB!
+0- D-raroxonupaHo3bl
a- D-rmoxonupanossl u B-D-ppykrodypanosst

a- 1 B- D-ppykrodypanosbr
B- D-rmokonmpaHo3bl

HeBoccranaBnuBaronmM 1ucaxapuioM BISIETCA:
MajbTo3a

neoomno3a

+caxapo3sa

JIaKTO3a

Iemnrono3a:

+o06mamaer OOJBIION MEXaHMYECKOW MPOYHOCTHIO
COCTOUT U3 OCTaTKOB 0- D-rirokonupano3b
XOPOIIIO PaCTBOPSIETCS B BOJIC

XUMHUYCCKHU aKTUBHOC BCIICCTBO

Iemnronosa:

o0nazjaeT HeOOJBIION MEXaHUYECKON MPOYHOCTHIO

+ cocTouT U3 ocTaTkoB - D-rirokonupaHo3bl

XOpOLLIO pacTBOPSIETCS B BOJE

pacierisieTcst OObIYHbIMU (PEPMEHTAMU JKEyI0UHOTO COKa

KoHeuHBIM IIPOIyKTOM THAPOITN3a Kpaxmaa sBIISETCS:
B- D-¢ppykrodypanosza

- D-riroxonmpaHo3sl

+0- D-rmoxonupanosa

JIEKCTPUHBI

K onmurocaxapugam He OTHOCSTCS yIJIEBOABI C YUCIOM MOHOMEPHBIX 3BEHBEB!
2

10

+120

Kakoii n3 MoOHOCaxapu0B HE COJIEPKUT aCCUMETPUIECKHI aToM yriepoaa?
D-rimneprHOBBIN altbaeru;y

+IMOKCHAIICTOH

D-sputpoza

D-ramakro3a

MaxkcruManabHOE YHCIIO0 CTEPEON30MEPOB TIIFOKOIIUPAHO3bI:
2

8

+16

32
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B Moutekysie kakoro MoHOcaxapuaa aHoMepHbIM siBiisieTcst C-17
D-¢ppykro3a
+D-rimroko3a
D-pubynosa

B Monexyne kakoro MoHOcaxapuaa aHOMepHbIM siBisiercst C-17
D-pubyno3a

D-¢ppykro3a

+D-ranakrosa

BepHbIM sBIIsieTCst yTBEpiKACHHE 0 TOM, uTo D(+)-rimroko3a u L(-)- ppykrosa:
+CTPYKTYPHBIE H30MEPHI

CTEPEOH30MEPHI

YHAHTHOMEPBI

paremar

YKaxuTte 1uacTepeoMephl:
D-rmroko3a u L-rmroko3a

D-rmoxo3a u D-¢pykroza
+D-rmroko3a u D-manHO3a

VYKaxxute 1uacTepeoMepsl:
+a-D-riroko3a u B-D-riroko3a
D-riroxo3a u L-riroko3a
D-rmoko3a u D-ppyxTo3a

Jlist KakuX MOHOCAaxXapu0B MPUHAAIEKHOCTb K CTEPEOXUMUYECKOMY Py ONpeNesieTcs

o koHpurypamuu C-5?

ITo kondurypamuu C-5 onpeaensercs NPUHAAICKHOCTh MOHOCAXapUI0B K CTEXEOMETPUUECKOMY Py Y:
allbI0TEKCO3

aJIbJIONIEHTO3

KETOTeKCcOo3

[TpuHAIIEIKHOCTD K CTEXEOMETPHUICCKOMY PSITy MOHOCAXapHUIOB, ompeelieMoMy 1o KoHpuryparuu C-
5, He HaOMIOaeTCs Y MOHOCaXapuaa:

+D-pubo3za

D-manno3a

L-ramakrosa

D-¢ppykro3a

[IpuHAAIEKHOCTH K CTEXEOMETPHUECKOMY PSIAY MOHOCAXapHUIOB, onpeensieMoMy o koHpuryparuu C-
4, He HAOIOJAeTCSI Y MOHOCAXapH/Ia:

+D-pubosa

D-ne3zokcupubosa

D-ramakro3a

D-rimroxo3aMuH

Kakoe yrBepxeHne MoHOcaxapu0B HEBEPHO?
MyTtapoTalus MOHOCaXapuI0B BKIIOYAET:
+IpeBpalleHle UX aHOMEPHBIX HOpM
LIUKJIO-OKCO-TayTOMEPHIO
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W3MEHEHHE ONTUYECKON aKTUBHOCTH
BOCCTAHOBJICHUC

[To xumuveckomy crpoenuto B-D-bpykrodypanosa:
areTanb

+hoJjryaneTaib

KeTajb

MOJIyKETAallb

VYKaxuTe mapy MOHOCaxapH10B, HE SBIISIONICHCS, mapoit anumepoB mo C-2:
+D-rmoko3a u D-dpykros3a

D-rimoxo3a u D-manHO3a

D-¢ppyxro3a u L-¢ppykrosza

D-ranakroza u D-riroko3a

Kakue u3 npon3BoJHBIX MOHOCAXapUIOB SBJISIOTCS JUKAPOOHOBBIMHU KHCIOTAaMH?
D-rintoxonoBas

D-rimoxypoHoBas

+D-rmrokapoBast

copouTt

[Tpu B3auMOICHCTBUY TIIFOKO3bI C OPOMHOM BOJIOHM IMPOUCXOTUT:
OKHCJIEHUE J0 TIII0OKapOBOM KUCIIOTBI

OpoMHpOBaHUE

+BOCCTaHOBJICHUE

OKHCIICHHE JI0 IIIFOKOHOBOM KHCIOTHI

YKaKuTe MpOAYKT METHIMPOBaHUA 0-D-rirokonupano3sl METaHOIOM B KHCIIOH cpejie:
O-metun- o-D-rmokonupaHo3ug

2,3,4,6-terpametun-O-meTmin-o-D-rimokonupanosa
+metnin-2,3,4,6-rerpa-O-metuin-o-D-rirrokonpano3u g

2-metun-o-D-rmokonupanosa

VYkaxure NpoyKT dTHIUpoBaHus B-D-rarakronupano3sl HOAUCTHIM 3TUIIOM B ipucyTcTBun KOH:
2,3,4.6-tetpa-O-3tun-B-D-ramakronupanosa

+311-2,3,4,6-Tetpa-O->1un-f-D-ranakronupanosus

O->trn-p-D-ranakronupano3u

O-stun-B-D-ranakronupanosa

VYKaxuTe peareHThl, ClIOCOOHbIE AllETUIIUPOBTH IIIFOKO3Y:
YKCYCHBIHN aJIbJIETU

XJIOPAHTUJIPUJ YKCYCHOU KUCIIOTBI

+YKCYCHBIN aHTHIPUL

OraHon

YKaKuTe MPOAYKTHI MOJHOTO KUCIOTHOTO ruaponu3a 1,2,3.4,6-nenta-O-anetun-D-riarokonupanossr:
+2,3,4,6-TeTpa-O-aneTHITIIIOKOIIPaHO3a U YKCYCHAs KucioTa??? 7vmm

HE TUAPOIU3YETCS

D-rnrokonupanos3a u ykcycHasi KucioTa +?7

D-rimoko3a 1 3TaHoI

VYxkaxure Mosekyny ¢ $-1,4-raMKo3uIHON CB3BIO:
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caxaposa
+J1aKTO3a
ManbTo3a

VYxaxure Mosekyiy ¢ -1,4-raMKo3uIHON CBA3BIO:
MaJIbTO3a

+1emioduosa

caxaposa

YKaKUTe HEBOCCTAaHABIMBAIOIINNA OJIMTOCAXaPHU/I;:
MaJlbTO3a

JIAKTO3a

+caxaposa

neuoono3a

HazoBute aucaxapu, He CIOCOOHBINA K MyTOpaTalluu:
JIAKTO3a

MaJIbTO3a

+caxapo3a

neuoono3a

B Monekyne amuino3s MOHOMEpHBIE 3BEHbsI COSIMHEHBI:
0-1—2-rIMKO3UAHBIMHU CBA3SIMHA
-1—4-rIuKO3UIHBIMU CBS3SIMHU

a-1—4- u B-1—>4-TTUKO3UIHBIMH CBSI3IMU
+0i-1—4-TTUKO3UIHBIMHU CBA3SIMH

Kakue u3 nepeurcieHHbIX COEAMHEHUH OTHOCATCS K TOMOIIONHcaxapuaam?
Kpaxmai

tremapuH

JEeKCTpaH

LICII0103a

[TonHBI TUAPONN3 TIUKOTEHA MPUBOIUT K Pa3pyIICHUIO:

o -1— 4-rIUKO3UIHBIX CBsI3eH U 0-1—>3 TIIHMKO3UIHBIX CBI3EH
B -1— 4-rnuxo3ugHbIX cBsized U f —1—6-TIMKO3UIHBIX CBsA3EH
+0-1— 4- 1 a-1— 6-TTIMKO3UIHBIX CBA3EH

TOJBKO 0-1—> 6-TIIMKO3UIHBIX CBS3EH

BepHbIM sgBnsieTCs yTBepKI€HHE O TOM, YTO 00pa30BaHUe MOIUCAXaPHIOB U3 MOHOCAXapUIOB — 3TO
peakius:

pagvKaJIbHOTO 3aMEIECHHUS

tronuMepu3anun

HYKJICO(UIBHOTO 3aMeleHUS

HYKJIEO(UIBHOTO MPUCOETUHEHUS

He sBnsercst cTpyKTypHBIM KOMIIOHEHTOM T'€TEPONOJINCAXAPUIOB:
THATypOHOBAas KHCIOTA

+acKkOpOWHOBAs KUCIIOTA

IEKTOBAas KUCIIOTa

N-anernin-D-rnroxko3aMuu
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[IpoayKThl MOJHOTO THAPOIIM3A KpaxMalia JaloT MOJOKUTEIbHYIO PEaKLUIo:
+C HOI0OM

CenuBaHoBa

Tpommepa

C aMMHAYHBIM PaCTBOPOM THAPOKCHUAA cepedpa

l'omononmcaxapuasl — 3T0:
TUaJypOHOBAasi KUCJIOTA U ITIUKOTEeH
LIEJIII0JIO3a U TeNapuH
IOJIUTaJIaKTYPOHOBAsl KUCJIOTA U T'eNapuH
+KpaxmMai U INIMKOTeH

BriGepute BepHbIE YTBEPKICHHUS:

A) ManbT03a — OCHOBHOM NMPOJYKT pacHIeTyICHUs] KpaxMasa Mmoj JeHCTBUEM GpepMeHTa [B-aMuias3bl
b) ManbsTo3a 1aeT Ka4eCTBEHHYIO PEAKIIMIO «CepEeOPSTHOTO 3epKajiay

BEPHO TOJBKO A

BEPHO TOJBKO b

+ BepHBI 00a yTBEPKIACHUS

00a yTBepKJICHUS HEBEPHBI

Bri6epute HEBEpHOE YTBEPKIACHMUS:

MOJIOKO MJIEKOTIMTAIOLIUX COAEPIKUT JIAKTO3Y

pacTBOp JIAKTO3bI JAET MOJI0KUTENbHYIO IPo0y ¢ peakTuBoM ToeHca
JIAKTO3a MOCTpOeHa u3 ocTtaTkoB D-ranakronupanossl 1 D-rirokonupaHo3sl
+71aKT03a IOCTPOEHA U3 OCTaTKOB D-ranakrodypanossl 1 D-rinrokonupaHo3sl

[TpoaykTamu HEMOIHOTO KUCIOTHOTO MMIPOJIM3a KpaxMaiia siBJIsSIeTCs:
1eJu1I00Hn03a

MajbT03a

JIAKTO3a

rajaKkTo3a

OpranusM He MOXET yCBauBaTh:
Kpaxmai

TJIIOKO3Y

JIAKTO3y

LEJUTION03Y

Bropuynas cTpykTypa aMuiIo3sl UMEET CTPOCHHE:
CHUpPAIIEBUAHOE

JIMHENHOE

CKJIaJiyaToe

ceTyaToe

I'erepononucaxapuipl XOHIPOUTHHCYIb(ATH BXOJAT B COCTAB!
ITeuenu

Krnerounoii crenku 6akrepuii

Xpslen U CyX0KUIAN

CTeKI0BHUIHOTO TeJIa TJ1a3a

MoHocaxapu/ibl - 3TO MHOTOATOMHBIE:
+abAETU10- UM KETOHOCTIUPTHI
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AIBACTU A0~ UJIU KUCIIOTOCITUPTHI
AIbACTUAO0- UJIW aMHUHOCITUPTHI
KCTOHO- UJIM aMHUHOCIIMPThBIL

D yHKIHUOHAIBHBIE IPYIIILI B MOJIEKYJIE
TIIIOKO3BI-9TO:

+anpaeruaHas ¥ CIUPTOBBIE OKCUTPYIIIIBI
KapOOKCH- U CIIUPTOBBIE OKCUTPYTIIIBI
KETO- ¥ CIIUPTOBBIE OKCUTPYIIBI
aJIbJIETUIHAsI U KETOHOIPYIIIIBI

Huknuyeckas popma riIrOKO3bI Ha3bIBAETCA:
reNTaHO3HOM

TETPAHO3HOU

TPUO3HOU

+TIupaHO3HOU

[TnpaHO3HBII LUKII TIIFOKO3BI UMEET
KOH(Urypanuio:

+ Kpecia

BAHHBI

JINHENHYIO

LHC-

VYKaxuTe npaBuiIbHYIO APy U30MEPOB:
[JIFOK03a - MAJIbTO3a

IIFOKO34 - caxapo3a

+TII0K03a - MaHHO3a

IIFOKO3a — JIAKT03a

['mroxo3a 06pazyet O-TIIMKO3UIBI TIPU:
aJIbJeruaaMu

KHUCIIOTaMU

+cnupTaMu

aMUHaMH

JlekapCTBEHHBIE MIPETIApaThl — CEPJICYHBIC TITUKO3U/BI - TIOTYJaI0T U3:
+HaNepCTsIHKU

POMAIIIKH

4epHOOpPUBLIEB

TIOJTOPOKHHUKA

N - I'mrko3uasl puOo3bl U A€30KCUPHUO03bI BXOJIAT B COCTAB:
0enkoB

KHUPOB

+PHK u JHK

AMUHOKHCIIOT

AJIKUITMPOBAHUE MOHOCAXapHUI0B MPOBOIST
C TIOMOIIBIO:

+TaJoreHaJIKaHOB

raJoreHaHruapuaoB
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CBOOOJHBIX paJIuKanIoB
KapOOHOBBIX KHCIIOT

HpO,HYKT AlUIIMPOBaHUs I'NIFOKO3bI UMCET TAKHUEC CBA3H:

CIIO’)KHO3(DUPHBIE

O - rIUKO3UIHBIN U TPOCTHIC dPUpPHBIC
+O - TTIMKO3UAHBIA U CIIO)KHOA(UPHBIC
pocThie A3UpPHbIE

OyHKIMOHAIBHBIE TPYIIBI B MOJIEKYJe (PPYKTO3BL:
aJibaACTUIHasA

KapOOKCHU- U OKCHU-TPYIIIbI

+OKCO- U TUAPOKCH-TPYIIILI

aJIpJIeTUIHAsl U KapOOKCUIIbHAS TPYIIIbI

CDpy1(T03y OTJIMYAIOT OT I'NIFOKO3bI C ITIOMOIIBIO PCAKIIUU:

Kyueposa

+ CenmmBaHoOBa
denmHra
Jroma

K nucaxapunam otHOCATCS:
IJII0K033, TaJlakTo3a
+caxapo3a, JJakTo3a

dpykTo3a, MaHHO3a

Kpaxmail, JJaKT03a

K HeBOCCTaHABIMBAOINMM JHCaxapuJaM OTHOCHUTCS:
JIaKTO3a

MaibTO3a

nenoduosa

+ caxaposa

ITpu runponuse caxaposbl 00pa3yroTcs:
JIAKTO3a U TAIaKTO3a

+TII0K032 U (PpyKTO3a

MajbT03a U (PpyKTO3a

JIAKTO3a U TII0KO03a

JIakTo3a - 3TO AUCaXapu, KOTOPBIA COCTOUT
U3 OCTaTKOB:

0-MaHHO3bI U B-TJIFOKO3bI

+[-TaslakTO3bI U O-TJIFOKO3BI

O-TJIFOKO3BI U B-(ppyKTO3BI

0-MaHHO3bI U -TalaKTO3bl

JIakTO03a MO’KET BOCCTAHABIMBAThH HOHKI:
+Fe" u Cu*?

Cu+2 i Ag+1

Fe"™ u AI®

cutucr
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Tumn cBsi3u MEX Ty MOHOCAXapUIHBIMHA OCTaTKAMH B MaJIbTO3€:
o-1,2-TIIUKO3UIHBIN

+ 0-1,4-TIUKO3UIHBIH

[-1,4-ramakTo3uIHBII

o-1,6-rIuKO3U AHBIA

ManbTo3a - 5T0 BOCCTaHABIMBAIOLIMK Caxap,l10TOMY 4YTO B €€ MOJIEKYJIE €CTh:
HOHHAsI CBSI3b

IIAPAHO3HBIN [IUKII

II0JIyaleTaabHbId THIPOKCHII

+CIMPTOBBIN THIAPOKCUI

Mausero3a:

obpasyet O- u N-IJIHKO3U/IbI
00pazyeT ToJIbKO N-TITHKO3UIbI
o0pasyeT ToJIbKO N-TJIUKO3HIbI
o0pa3zyeT ToJIbKO O-TIUKO3UIBI
+ He o0pa3yeT IIIMKO3HI0B

ManbTo3a 3TO MPOMEKYTOUHOE COEAMHEHUE IIPU TUAPOITU3E:
TUAJTypPOHOBOU KHCIIOTHI

JEKCTPAHOB

+Kpaxmana

JIAKTO3BI

Kpaxman - 310 romononucaxapu, KOTOPbI COCTOUT U3 OCTATKOB:
O-MAHHO35bI
+0-TJIFOKO3bI

B-bpyKTO3BI
B-TIH0KO03BI

Tun cBsi3u MeXTy MOHOCaXapUIHBIMHA OCTaTKaMH B aMHUJIO3€:
o-1,2-rIuKO3UAHBIA

+0-1,4-rIUKO3U IHBII

B-1,4-ranakTo3uaAHbII

0-1,6-rIUKO3U AHBIN

BropuuHas cTpykTypa aMHII03BI - 3TO:
+crupainb

rino0yna

pa3BeTBIICHHAS [IENTh

MyYOK MOJIUTITUKO3U/IHBIX IIeTei

Tumn cBsi3u MEXTy MOHOCaXapUIHBIMHU OCTaTKAMH B aMUJIOTIEKTHHE:
a-1,2-TTuKo3uTHAs CBS3b B TOYKAX Pa3BETBIICHUS

o-1,4-rmuKo3uaHast CBsI3b B OCHOBHOM ILIeIH

+0-1,4 - B OCHOBHO# 11er 1 -1,6 -TTIMKO3UIHAS CBSI3b B TOYKAX Pa3BETBIICHUS
a-1,4 - B OCHOBHOM 11enH # 0-1,2 -TIMKO3HUIHAS CBSA3bh B TOUKAX PA3BETBICHUS

[enmrono3a (kjieT4aTka) — 3TO TOMOIIOIMCAXapUl, KOTOPbII COCTOUT U3 OCTATKOB:
0-MaHHO3bI
O-TJIFOKO3BI
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+B-II1I0K03b1
[-MaHHO3BI

[lepBuyHast CTPYKTypa HEJLTIOIO3HI - 3TO:
CIUpab

+IMHEWHAs TTOJUTIIMKO3UIHAS 11CTIh
pa3BeTBIICHHAS MOJUTINKO3UIHAS 1ICTIh
mooysa

[M'mapaTuenitono3a UCHOJBb3YEeTCs KakK IIOBHBIM MaTepuas U Ha3bIBACTCS:
+KEeTryT

IIeIK

OKIICJIOH

KOJLIIOTUH

Krneruartka, koTopasi coep>kuTcs B xJiebe, Kpyrax, PpyKTax, OBoIL[aX Ha3bIBAETCS:
CUHTETUYECKUMHU BOJIOKHAMHU

HCKYCCTBEHHBIMHU BOJIOKHAMH

+TIUIIEBBIMU BOJIOKHAMUA

OPUPOIHBIMU BOJIOKHAMU
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