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CTPYKTYPA OHEHOYHbBIX MATEPHAJIOB

TUTyIBHBIN JTUCT

Cr1pyKTypa OLIEHOYHBIX MaTepUaJioB

PenieH3ust Ha OLIeHOYHBIE MaTEpUAJIbI

[TaciopT OLIEHOYHBIX MaTEPUAJIOB

Komnnexm oyenounvix cpeocms:

- BOIIPOCHI K MOZYJIIO,

- BOIIPOCHI K 3K3aMEHY,

- 9TAJIOHBI TECTOBBIX 331aHUH (C TUTYJIbHBIM JIUCTOM U OIJIABJICHUEM),

- 3K3aMEHAI[MOHHBIC OMIIETHI,

- paboTa CTYIGHTOB B MaJIbIX AMHAMHUYECKUX I'PYIaxX, Kak OJMH U3 METOJJOB HHTEPAKTUBHOI'O OOYUYEHHUS.
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OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHEI'O OBPA3OBAHUS
«CEBEPO-OCETHHCKASA I'OCYJAPCTBEHHASA ME/IUIIUHCKAS AKAJTEMUS»
MHUHHUCTEPCTBA 3JIPABOOXPAHEHUS POCCUMCKOM ®EIEPAIIUU

PELHEH3USA
Ha OLlCHOYHbIC MAaTEePHAJbI

no aucuMmIMHe «Oomas xumus, OMOOPraHNYecKasi XUMH»
JJISl CTyIeHTOB 1 Kypca
no cnenuaJbHocTH - 32.05.01 Meauko-npopuiakTuieckoe 1e10

OueHouHble MaTepUasbl COCTAaBIEHBI Ha Kadeape XuMuu U QU3MKK HA OCHOBaHHUH paboyeit
MpOrpaMMbl TUCHUILIUHBI «O0mas XuMusi, 0HooOpraHuvecKasi XUMHsD, YTBEPKICHHON YUEHBIM
Coserom ®I'bOY BO COI'MA Munsapasa Poccuu 24 masi 2023 1., npoTokoi Ne 8 1 COOTBETCTBYET
tpeboBanusam GI'OC BO 3" no cnemmansroctr 32.05.01 Meauko-npodguiakTHUEcKoe Ae10.

OneHouyHble MaTepraibl BKIOYAET B ceOs:

- BOIIPOCHI K MOJYJIIO,

- BOIIPOCHI K 3K3aMEHY,

- 3TAJIOHBI TECTOBBIX 3a/1aHUH (C TUTYJIbHBIM JJUCTOM U OIJIaBJICHUEM),

- SK3aMEHAIIMOHHBIE OMIIETHI,

- paboTa CTyJIEHTOB B MajblX JAMHAMUYECKUX TPYIIax, Kak OAUH U3 METOJOB MHTEPAKTHBHOIO
o0OyueHusl.

OTaloHbl TECTOBBIX 3aJlaHUM BKIIOYAIOT B Ce0s CIEAYIOUIME 3JIEMEHThl: TECTOBBIE 3a/laHus,
mabJoHbI OTBETOB. Bce 3amaHusi COOTBETCTBYIOT paboueil mporpamme AUCHUILTUHBI «O0mas xumusl,
ouoopranuyeckasi Xumus» (GOpMUPYEMBIM IPU €€ MU3YUYEHHUU KOMIIETEHLUSM, U OXBaTbIBAalOT BCE €€
paznensl. CnoXKHOCTh 3a7aHuil BapbupyeTcs. KonudyecTBo 3alaHuil 10 KaXAOMY pa3/ieny AUCLUILIIMHBI
JIOCTATOYHO JJIsl IPOBEIEHUSI KOHTPOJISI 3HAHUM U UCKIIIOYAET MHOTOKPATHOE TOBTOPEHHE OJJHOTO U TOTI'O
K€ BOIIPOCA B PA3JIMYHBIX BAPUAHTAX. JTAJIOHBI COJIEPKAT OTBETHI KO BCEM TECTOBBIM 3aJaHUSIM.

KonnuecTBo sk3aMeHAlMOHHBIX OWJIETOB JOCTATOYHO Ul IPOBEJACHHS 3K3aMeHa U HUCKJIYaeT
HEOJIHOKPATHOE HCIIOIb30BAHKUE OJHOTO U TOTO e OuiieTa BO BpeMs IK3aMEeHa B TE€YCHHE OJHOTO JIHSL.

DK3aMeHaI[MOHHbIE OUJIETHI BBIITOJIHEHBI Ha OJIaHKaxX €JMHOro o0paslia Mo cTaHgapTHOM ¢opme, Ha
Oymare OJHOrO I[B€Ta M KayecTBa. OK3aMEHALMOHHBIM Ouier Bkimouyaer B cebs 4 Bompoca.
DopMyIMPOBKH BOIPOCOB COBIAJAIOT ¢ (POPMYIUPOBKAMH MEPEUHS BOIPOCOB, BBIHOCUMBIX Ha HK3aMEH.
ConepxaHue BOIPOCOB OJHOTO OwWieTa OTHOCHTCSA K pa3jIMYHBIM paszjenaM pabodeld Mporpammbl
JUCHUIUIMHBL, TO3BOJIsAONIEe OoJiee MOJHO OXBATUTh MaTepuas AUCHMILIMHBI. CI0KHOCTH BOIPOCOB B
9K3aMEHaIlMOHHbBIX OMJIETax pacrpeielieHa paBHOMEPHO.

3amMeuaHul K PelleH3UPYyEMbIM OLIEHOYHBIM MaTepHajiaM HeT.

B nenoMm, oreHouHble MaTepualbl MO AUCHUIUIMHE «OO0mas XuMHus, OMOOPraHHYecKas XHMUS»
CHOCOOCTBYIOT ~ KaueCTBEHHOH OLIEHKE YypOBHS BIaJCHHUS OOYy4alOUMMHUCS  YHHMBEpPCAIbHBIMU
KOMIIETEHIIUSIMHU.

Penien3upyemMblie OIlEeHOYHBIE MaTe€pHaIbl 10 JTUCHUIUIMHE «O01as XuMus, OMOOpraHuyecKasi XUMHsI»
MOTYT OBITh PEKOMEHJOBAHBI K HCIOJIB30BAaHUIO I TEKYIIEro KOHTPOJS YCHEBAEMOCTH H
MIPOMEXYTOUHON aTTecTallii Ha MeJUKO-NpoduIaKTHYecKOM (pakyabTere Yy oOyyatommxes 1
Kypca/rona oOyueHus.

Peyenzenm:
IIpeoceoamenv I{YMK no ecmecmeeHHOHAYYHBIM U H.U. Boyuesa
mamemamuyeckum OUCYUNTUHAM, QOYEHM
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OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHEI'O OBPA3OBAHUS
«CEBEPO-OCETHHCKASA I'OCYJAPCTBEHHASA ME/IUIIUHCKAS AKAJTEMUS»
MHUHHUCTEPCTBA 3JIPABOOXPAHEHUS POCCUMCKOM ®EIEPAIIUU

PELHEH3USA
HA OLICHOYHbIC MAaTEePHAJIbI

N0 JMCUMILIHHE «XUMUD)
JJIs1 CTYyIeHTOB 1 Kkypca
no cnenuaJabHoOCcTH - 32.05.01 Meauko-npodguiakTuieckoe 1ejio

OueHouHble MaTepUasbl COCTAaBIEHBI Ha Kadeape XuMuu U QU3MKK HA OCHOBaHHUH paboyeit
MpOrpaMMbl TUCHUILIUHBI «O0mas XuMusi, 0HooOpraHuvecKasi XUMHsD, YTBEPKICHHON YUEHBIM
Coserom ®I'bOY BO COI'MA Munsapasa Poccuu 24 masi 2023 1., npoTokoi Ne 8 1 COOTBETCTBYET
tpeboBanusaM GI'OC BO 3™ no cnemmansroctr 32.05.01 Meauko-npodguiakTHUECKOe €10,

OneHouyHble MaTepraibl BKIOYAET B ceOsl:

- BOIIPOCHI K MOJYJIIO,

- BOIIPOCHI K 9K3aMEHY,

- 3TAJIOHBI TECTOBBIX 3a/1aHUH (C TUTYJIbHBIM JJUCTOM U OIJIaBJICHUEM),

- SK3aMEHAIIMOHHBIE OMIIETHI,

- paboTa CTyJIEHTOB B MajblX JAMHAMUYECKUX TPYIIax, Kak OAUH U3 METOJOB MHTEPAKTHBHOIO
o0OyueHusl.

OTaloHbl TECTOBBIX 3aJlaHUM BKIIOYAIOT B Ce0s CIEAYIOUIME 3JIEMEHThl: TECTOBBIE 3a/laHus,
mabJoHbI OTBETOB. Bce 3amaHusi COOTBETCTBYIOT paboueil mporpamme AUCHUILTUHBI «O0mas xumusl,
ouoopranuyeckasi Xumus» (GOpMUPYEMBIM IPU €€ MU3YUYEHHUU KOMIIETEHLUSM, U OXBaTbIBAalOT BCE €€
paznenbl. CI0KHOCTh 3aaHuil Bapbupyercs. KonnuecTBo 3aaHuil M0 KaXIOMY pa3ieny AUCIHUILTAHBI
JIOCTATOYHO JJIsl IPOBEICHUSI KOHTPOJISI 3HAHUM U UCKIIIOYAeT MHOTOKPATHOE IOBTOPEHHUE OJJHOTO U TOTO
K€ BOIIPOCA B PA3IMYHBIX BapHaHTaX. DTAOHbBI COJEPKAT OTBETHI KO BCEM TECTOBBIM 3a/IaHUSM.

KonnuecTBo sk3aMeHAlMOHHBIX OWJIETOB JOCTATOYHO Ul IPOBEJACHHS 3K3aMeHa U HUCKJIYaeT
HEOJIHOKPATHOE HCIIOIb30BAHKUE OJHOTO U TOTO e OuiieTa BO BpeMs IK3aMEeHa B TE€YCHHE OJHOTO JIHSL.

DK3aMeHaI[MOHHbIE OUJIETHI BBIITOJIHEHBI Ha OJIaHKaxX €JMHOro o0paslia Mo cTaHaapTHOM ¢opme, Ha
Oymare OJHOrO I[B€Ta M KayecTBa. OK3aMEHALMOHHBIM Ouier Bkimouyaer B cebs 4 Bompoca.
DopMyIMPOBKH BOIPOCOB COBIAJAIOT ¢ (POPMYIUPOBKAMH MEPEUHS BOIPOCOB, BBIHOCUMBIX Ha SK3aMEH.
ConepxaHue BOIPOCOB OJHOTO OwWieTa OTHOCHTCSA K pa3IMYHbBIM paszjenaM pabodeld Mporpammbl
JUCHUIUIMHBL, TO3BOJIsAONIEe OoJiee MOJHO OXBATUTh MaTepuas AUCHMILIMHBI. CI0KHOCTH BOIPOCOB B
9K3aMEHaIlMOHHbBIX OMJIETax pacrpeielieHa paBHOMEPHO.

3amMeuaHull K PeLEeH3UPYEMbIM OLIEHOYHBIM MaTepHaiaM HeT.

B 1nenoMm, oreHouHble MaTepHalbl MO AUCHUIUIMHE «OO0mas XuMHus, OMOOpPraHMYecKas XHMUS»
CHOCOOCTBYIOT ~ KaueCTBEHHOH OLIEHKE YypOBHS BIaJCHHUS OOYy4alOUMMHUCS  YHHMBEpPCAIbHBIMU
KOMIIETEHIIUSIMHU.

Penien3upyemMblie OIlEeHOYHBIE MaTe€pHaIbl 10 JTUCHUIUIMHE «O01as XuMus, OMOOpraHuyecKasi XUMHsI»
MOTYT OBITh PEKOMEHJOBaHbl K HCIOJNb30BAaHUIO JUIA TEKYIEro KOHTPOJS YCIIEBAa€MOCTH U
MIPOMEXYTOUHON aTTecTallii Ha MeJUKO-NpoduIaKTHYecKOM (pakyabTere Yy oOyyatommxes 1
Kypca/rona oOyueHus..

Peyenzenm:
3amecmumens 2nasnozo epava I'BY3 "ITonuxnunuxadh

Munucmepcmea 30pagooxpanenus PCO-Ananus A.3. Kanoesa



ITacnmopT O1leHOYHBIX MATEPHAJIOB MO AUCIUNJINHE

«Oﬁlllaﬂ XUMHUs, 6n00praﬂnqec1<aﬂ XUMMUA»

Nen/m HaumeHoBaHMe KOHTPOJMPYEMOIro Kon HaumeHoBanue
pasaena(TeMbl) IMCHUIIIHHBI MOLYJIs ¢hopmupyemoii OLICHOYHOI0
KOMIIETCHIUH CpeacTBa
(3Tana)
1 2 3 4
Bup Texyummii KOHTpo.Ib ycnieBaemocTH/IIpomexyTouHas arrecTanus
KOHTPOJIs

1. OcHosbl 06well Xumuu: OIIK-3 TECTOBBIA KOHTPOJIb,

PactBOpBI 1 UX PU3UKO-XUMHUUECKHE CBOICTBA. BOIIPOCHI K MOIYIIIO,
. BOIIPOCHI K

OCHOBHBIE TUIIBI XUMUYECKUX PEaKLuii U MPOLECCOB B SK3aMEHY,

(YHKLIMOHUPOBAHUM XKUBBIX CUCTEM. GHIETH K SKIAMEHY.

Turel XuMUYECKUX paBHOBECHIA:

HPOTOJIMTHYECKOE,

TeTepOreHHOE,

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOE,

KOMILIEKCOO0pa30BaHus.

Bydepnbie pacTBOpEI.

OCHOBHBIE MTOHATHUSI XUMHUUECKON KMHETUKH.

Knaccudukanys peakiuii B KUHETHKE.

2. OcHo6bl (hu3KONNIOUOHOU XUMUU OIIK-3 TECTOBBII KOHTPOJIb,
TepmonuHaMuKa XMMHYECKHX PaBHOBECHI. BOIIPOCHI K MOZYJIIO,
TepMonrHaMuKka NOBEpXHOCTHBIX siBiIeHNN 1 BMC. BOTIPOCHL &

JK3aMEHY,
OU3UKO-XUMUS TOBEPXHOCTHBIX SIBIICHHA. OUIICTBI K DK3aMeHY.
Ancopbrus.
JlucniepcHble (KOJUIOMIHbIE) CUCTEMBI.

3. OcHo6bl aHaIUMU4eCcKou XUMuu: OIIK-3 TECTOBBIN KOHTPOJIb,

KonnuecTBeHHbIH aHann3 (TUTPUMETPHS). BOIIPOCHI K MOJLYJIIO,
BOIIPOCHI K
DHU3NKO-XUMHUYSCKHE METOIbI aHAJIN3a BEIICCTB. SK3aMEHY,
OMJIETHI K SK3aMEHY.
4. Opeanuueckas Xumusi: OIIK-3 TECTOBBIN KOHTPOJIb,

buonornuecku akTUBHBIE BEICOKOMOJIEKYJISIPHBIE
BellecTBa (CTpOEHUE, CBOMCTBA, Y4acTHe B
(GYHKIIMOHUPOBAHUU KHUBBIX CHCTEM)

Knaccudukanus opraHMuecKux COeAMHEHUN U
peaKkui.

COprI}KeHHBIe 1 apOMaTUYCCKHUE COCIUHCHMUS.

buonornuecku akTUBHBIE MTOJIU- U
retTepoyHKIIMOHAIbHBIE OPTaHUYECKHE
COCIMHECHUS.

buoniornyeckn akTHBHBIE BHICOKOMOJIEKYIISIPHBIE
BEIIECTBA.

BOIIPOCHI K MOAYJIIO,
BOIIPOCHI K
JK3aMEHY,
OMJIETHI K DK3aMEHY.




9K3AMEHAILIMOHHBIE BOITPOCHI

1. Xumus u meauuuHa. Pa3Butue npeacraBieHuil o cTpoeHuu aToMa. KBaHTOBO-MeXaHHYECKas
Mozelnb ctpoeHus atoma. [Ipupona snexkrpona.

2. AtomHble opOuTanu, KBaHTOBbIE uHcha. PacmpeneneHue 3JEKTPOHOB B aTOMax: MPHHLIUI
MHUHHMMYMa 3Hepruu, npunuun [laynu, npasuno I'ynna.

3. XapakTepuCTHKa COCTOSHHUS AJIEKTpOHA KBaHTOBbIMM uuciamu. [lpunmmn Ilaymu. IlpaBumio
I'ynpa. MoHW3anMOHHBIE TOTEHIMAIBI M 3HEPreTUYECKHME YPOBHU 3JIEKTPOHOB. BosiHOBas mnpupona
3JIEKTPOHOB. DIIEKTPOHHbIE 00saka. COBpeMEHHOE COCTOSIHUE TIEPUOIUUECKOM cucTeMbl dneMenToB J[. .
MenpeneeBa u ee uiocodcekoe 3HaueHue. [lepuoguIHOCTs CBOMCTB XUMHUYECKHUX AJIEMEHTOB: YHEPIHid
HMOHU3ALMH, CPOJCTBA K IEKTPOHY, dJIEKTPOOTPULIATEIbHOCTH, ATOMHBIX U HOHHBIX PaJNyCOB.

4. Tlepuoauyeckuii 3aKOH U TeproanyecKas cucrema 3imeMeHToB [[.1. MenneneeBa. Xumudeckas
CBs13b (OmpeseneHue, o0Ire CBOUCTBA: JUTMHA, SHEPTHs). G- MOJIEKYJISIPHBIE OPOUTAIH, TT- MOJICKYJIIPHBIE
opbutanu. MexaHH3M BO3HUKHOBEHHUS KOBAJIEHTHOW CBS3U: OOMEHHBIH M JIOHOPHO-AaKIIETITOPHBII.
OcoOCHHOCTH  KOBAJICHTHOM  CBS3M: KPaTHOCTb, HAINPaBICHHOCTb, COIpPSDKEHHE, MOJSPHOCTS,
MOJISIPU3YEMOCTb, HACHIIIAEMOCTb.

5. KBaHTOBO-XMMHYECKHE TEOPUU XUMUUYECKOW CBSI3U: METOJ] BaJCHTHBIX cBsizei. Hackiaemoctsb
U HalpaBJICHHOCTb XHUMHUYECKOW cBsizu. Kilaccupukanuss KOBAJICHTHBIX CBsI3€d 1O THIY
B3aUMOJICHCTBYIOIINX 3JICKTPOHHBIX opOuTaniend: c-, m- [loHsATHE O HENOKaIU30BaHHOW T-CBsA3U. Bus
rUOpUAM3AIMHI aTOMHBIX SJIEKTPOHHBIX OpOUTAJIe U CTPOSCHUE MOJIEKYII.

6. KBaHTOBO-XMMHUYECKUE TEOPUH XUMHUYECKON CBSI3U: METOJI MOJICKYJISIPHBIX OpOUTAIIEH.

7. MexmornekynsipHoe B3aumoaerictsue. [Ipupoaa MeXMONEKYISIpHBIX BaH-Aep-BaalbCOBBIX CHIL:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE U JUCIIEPCUOHHOE B3aUMOJICUCTBHE.

8. HNonnas cBsi3b. Mertaymuinyeckas CBs3b.

9. MeXMOJeKyIsIpHbIe  B3aUMOJICHCTBUS: HOH-MOHHOE, HWOH-JMIIONBHOE, OPHUEHTALMOHHOE,
JTUCTIEPCUOHHOE, MHTYKIIMOHHOE, BOJOPOIHAS CBSI3b; THAPOPOOHBIE B3aUMOACHCTBHS.

10. Knaccu¢ukanusi peakuuii B COOTBETCTBHHM C BHJIOM IEPEHOCHMBIX 4acTHIl. OKHCIMTEIHHO-
BOCCTAHOBUTEJbHbIE peakuuu. OKUCIUTENIb U BOCCTAHOBUTENb. CONPSIKEHHbIE OKHUCIUTEIbHO-
BOCCTaHOBHUTENbHbIE Napkl. [Ipumepsl peakuuii, B KOTOPbIX 3 3J1IeMEHTa MEHSIOT 3apsl.

11. Tumbl  OKUCIMTENHHO-BOCCTAHOBUTENBHBIX  peakuuid. HampaBieHue  OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakiuil. Poib OKHCINUTENbHO-BOCCTAHOBUTENIBHBIX pPEAKIUM B KU3HEHHBIX
nporueccax.

12. Bnousiaue pa3nuyHbIX  (AKTOPOB HAa XOJ OKHCIUTEIHHO-BOCCTAHOBUTEILHOW PEAKIIHH.
Knaccuukanuss OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX —peakuuid. lcnosibp3oBaHue OKUCIUTENnedl u
BOCCTAHOBUTEJIEN B MEUKO-CAHUTAPHOU IPAKTHUKE.

13. Peakuuu KOMIIJIEKCOOOpa30BaHuUs. Koopaunannonnas TEeopus A. BepHnepa.
KommiekcoobpazoBatenr u nuranasl. KoopauHarmonHoe uwucino. MoHO-, OuM- U MOJUJEHTATHBIC
JIurasjpl. TUIBI KOMIUIEKCHBIX COETMHEHUN: XEIaTHbIE, MAKPOLMKINYECKUE U MOJIUAEPHBIE.

14. TlpocTpaHCTBEHHOE CTpPOEHHE KOMIUIEKCHBIX  cOoelMHEHHH. (OcoOeHHOCTH  CBOMCTB
KOMIUIEKCHBIX COEMHEHUH (epBUYHas U BTOpHUHast auccouumanus). Koncranta HectokocTn. Meauko-
OMOJI0rMYecKOe 3HaYeHNE KOMIUIEKCHBIX COEMHEHUH.

15. Onpenenenue KuciotT U ocHoBaHui mo bpencreny-Jloypu. Amdonutel. KucnorHo-ocHoBHOE
(npotonutuueckoe) paBHoBecue. HoHHOe mpousBeaeHue BoOJbl. Bonopoansiii mnokazarens pH.
[Ipotonutnyeckuid Oamanc (OMONOTMYECKOE 3HAYEHHE KHUCIOTHO-OCHOBHBIX B3aMMOJEHCTBHHA B
OpraHu3Me).

16. Munukatopbl U UX CBOMCTBa. MexaHU3M JEeHCTBUS MHAUKATOpoB. Touka mepexoma W 30HA
MepPEeMEHbI OKPACKU JBYXIIBETHBIX HHAUKATOPOB.

17. TIpenmer tepmoauHaMuku. OmnpeneneHue cucTeMbl. [ OMOreHHbIE U TeTepOreHHbIE CUCTEMBI.
W3onupoBaHHbIe, OTKPBITHIE U 3aKPbIThIE CHCTEMbl. OJKCTEHCHUBHBIE U HMHTEHCHUBHBIE IapaMeTphl
cucrembl. DyHKIMM cocTosHUSA. BHYTpeHH: s sHeprus cuctembl. PaboTa u Temora.



18. Buasl TepMOIMHAMHYECKUX MPOLECCOB (M30TEPMUUYECKUNA, N300apUUECKUM, N30XOPUIECKUIA).
Outponusi, wuHpopManus. IlepBerii 3axkoH TepmomuHamuku. DopmynupoBku | 3akoHa s
M30JIMPOBAHHBIX U 3aKPBITHIX CUCTEM.

19. DOwnranbnus. Duranenus peakunu AHp, crangapTtaelie ycinoBusi. TepMoXumMudeckue ypaBHEHHS.
CrangapTHasi SHTaNBIHS OOPAa30BaHMS MPOCTOTO BEIIECTBA; CTAHAAPTHAS DHTAJBIHUS 0OOpa30BaHUs
CIOXHOTO BemiecTBa. 3akoH l'ecca. CnencrtBusi u3 3akoHa l'ecca. Mcnosb3oBanue 3akoHa ['ecca B
MEIULIMHE.

20. ®opmynupoBka |l 3akoHa TepMOOMHAMHMKK JUIS H30JIMPOBAHHBIX cucteM. Kputepuun
CaMOTPOM3BOJILHOCTH MPOTEKaHHUS MPOIECCOB B JIIOOBIX CHUCTEMax (OTKPBITBIX, 3aKPBITHIX). DHEPrHs
I'm66ca. CrangaptHas sHeprusi [m60ca s mpocThix BemiecTB. M3menenue sHeprum ['ubbca B
pe3ynprate XuMHuueckol peakuunu. DopmynupoBka |l 3akoHa TepMOAMHAMUKM JUISI OTKPBITBIX U
3aKPBITBIX CHCTEM. OK33prOHMYECKHME M SHAIPrOHMYEcKHe peakuuu. [IpuHIUN SHEpPreTu4ecKoro
conpspKeHHs OnoxuMudeckux peakiuii. Ponms AT® B opranusme yenoBeka. MakpoIpruieckue CBsi3u.

21. Ilpeamer xumudeckod kuHeTukH. OmnpenerecHue CKOPOCTH XUMHYECKOW  peaKIluu.
3aBHCUMOCTh COCTOSIHMSI TOMEOCTa3a OpraHu3Ma OT COaJaHCHPOBAHHOCTH CKOPOCTEH peaKIIHid.
HctuHHas CKOpPOCTh peakluu. 3aBUCUMOCTh BUAA KUHETUYECKOW KPHUBOW OT MPUPOJIbI peareHra u
MPOAYKTa pEaKuu. 3aBHCUMOCTh CKOPOCTH PEAKLIUH OT PA3IUYHBIX (PaKTOPOB. 3aKOH ACHUCTBYIOIIMX
Mmacc. KoHcranTa ckopocTu.

22. Xumuueckasi kuHeTuka. Kiaccupukanuss XUMUYECKUX PEaKIUH MO pPa3IHYHBIX IHpPU3HAKAM.
CKOpOCTh XMMHUUYECKUX pEaKIUi. DHEeprusi akTUBALMU. Teopus MmepexoAHOro COCTOSHUS. 3aBUCUMOCTh
CKOpOCTH peakuuu oT temreparypsl. [IpaBuno Bant-I'opda. TemmeparypHsiii KO3hGUIHEHT CKOPOCTH
peakuuu. YpaBHeHue AppeHuyca.

23. Uennsle peakuuu. MexaHU3Mbl XUMHUYECKIX U OMOXMMHUYECKUX PEAKIHA: TIOCIIe0BaTEebHBIE,
napajuieNibHbIe, CONPsKEHHbIE, 1enHble. PDOTOXUMUYECKUE peaknu. Poib (hOTOXMMHUECKUX peakluil B
MEXaHHU3Me JIeCTBUS 3pUTENILHOTO aHAJIU3aTOopPa.

24. Karanuz. [lpu3Haku KaTaJIUTUYECKUX MPOIECCOB. Teoprur TOMOTEHHOTO U TE€TEepPOreHHOTO
Karanu3a. Poiib pycCKMX M COBETCKHMX YyueHBIX. Poiib Karanm3a B OMOXMMHYECKHMX IpOLEccax MKUBBIX
OpraHu3MOB. 3aKOHBI XMMHUYECKON KMHETHKH W KaTalu3a KaKk OTpPaKeHHE peajbHBIX 3aKOHOMEPHOCTEH
OKpY>Karolllel MaTEpUU.

25. Knaccudukamusi peakuuil, TPUMEHSIONIUXCS B  KUHETHKE: pEaklUud TOMOTEHHBIE,
reTeporeHHble U MUKPOTE€TEPOreHHbIE; PEAKIMK MPOCThIE M CIIOKHBIE (MapajijiesIbHbIe, CONPSIKEHHBIE,
uenssle). Tlopsnok ¥ MonekynspHOCTh peakiuu. [lopsaok peakiuu Mo peareHTy, OOIUil MOpsIoK
peakuuu. 3aBUCUMOCTb CKOPOCTH peakuuu oT TemnepaTypsl. 3akoH Baut-I'odpda, ypaBHeHue
AppeHnyca. DHeprusi akTHUBALIHH.

26. Ompenenenne HeoOpaTHMbIX © oOpatuMbix peakuuid. [IpaBuno beptmo. Xummndeckoe
paBHOoBecue. Kartanus. ['OMOreHHBI KaTanu3, TeT€pPOTeHHBIH KaTalu3. OHEepreTMdyeckuid mpoduib
KaTaIUTU4eCcKor  peakiuu. (OCOOCHHOCTH  KaTaJTUTUYECKONW  aKTHBHOCTH  (EpMEHTOB.  3aKOH
JEeUCTBYIOIMX Macc Ajisi o0paTHUMbIX mporeccoB. KoHcTaHTa paBHOBecHs. YpaBHEHHE H30TEPMBbI
XMMHYECKON PEaKIIuu.

27. Otnuure UCTUHHBIX M KOJUIOMJHBIX PAacTBOPOB. PacTBopuTeNlb M pacTBOPEHHOE BEIECTBO.
OU3NKO-XMMUYECKUE  CBOWCTBA BOABI, OO0yClaBiIMBAaIOIIME €€ pOjb Kak  €JUHCTBEHHOI'O
ouopactBoputens. CrnocoObl BbIpaXEHUS KOHIIEHTpPAaLMU pacTBOpoB. KosmuraTuBHbIE CBONCTBA
pactBopoB: aud@dy3us, OCMOTHYECKOE [aBJCHHE, JAaBJICHHUE HACHIIIEHHOIO Iapa pacTBOPUTENS Haj
pacTBOpOM, TEMIEpATypa KPUCTAIUIM3ALUN PACTBOPA, TEMIIEpATypa KUIIEHHs pacTBOpa.

28. OcmoTuveckoe W OHKOTHYECKOe JaBieHue. 3akoH Banr-T'odda; w3oToHMYEeCKHid
kodpduurent. M30TOHMUECKHE, THUIO- W TUNEPTOHUYECKHE pAcCTBOPHL. SIBIeHHE 3HI00CMOCAa U
sk300cMoca. Jluzuc m mmasmonus. Poib ocmoca B MemuiuHe. 3akoH Payins, ClI€ACTBHS U3 HETO.
Temmneparypa kumneHust U 3aMep3aHus pacTBOpoB. Kpuockomuyeckuid M 30yIHMOCKONMUYECKHI METOJIbI
orpezieNIeHUs] MOJIIPHON Macchl BEIIECTBA.

29. DneMeHThl TEOpUU PACTBOPOB HEKTponnuToB. CuibHble U cialble 37eKTposnuThl. KoHcTanTa
WOHU3AIMK CJIa0oro 3JeKTponuTa. 3akoH pa3BeneHus OctBasbna. OOmme mosnoxenus: teopuu Jlebas-



Xrokkensa. MonHast cuna pactBopa. AKTUBHOCTh U KO3(D(PHUIMEHT aKTUBHOCTH HOHOB. DIIEKTPOJIUTHI B
OpraHu3Me, CIIOHA KaK IEKTPOJIUT.

30. T'uppomus coneif. CTeneHb U KOHCTaHTa TUAPOJHM3A. 3HAYCHUE THAPOJIN3a B aHATUTUYECKOH
xumud. Ponpb ruzpponnsa OMOOPraHMYECKUX COEAMHEHUN B Mpolleccax KHU3HenesTenbHOCTH. ['uaponus
ATO.

31. AKTUBHOCTb KHCJIOTHBIX BOJHBIX pacTBOpoB. Jluccomumarus Boabl. MoHHOE mpou3BeneHue
BOoAbl. BOOOpOaHBIM M T'MAPOKCWIBHBIN mNoka3atenu. Poib KoHIEHTpauuu HOHOB Bojxopoaa (pH) B
XUMHH, OUOJIOTHH, CEIbCKOM XO3siCTBe, MenuuuHe. PactBopbl. CrocoObl BhIpaK€HUS KOHILIEHTPALUN
pactBopoB. llepexoxm oOT OOHHMX KOHLEHTpauud K JApyruM. MexaHusM mponecca pacTBOPEHHS.
PacTBOpUMOCTD JKHUIKOCTEH W TBEPIbIX BEUIECTB B JKUAKOCTSX. BiusHHEe NpUpOAbl KOMIOHEHTOB U
temneparypbl. ['uapaTsl U KpuctajoruapaTsl. TepMoanHaMuKa IpolLiEcca PAacTBOPEHUS: U3MEHEHHE
sHepruu ['nu66ca nmpu 06pazoBaHUM PACTBOPOB; FHTATIBIUNHBIA U SHTPOIUNUHBIN (PAKTOPBI PACTBOPEHUSI.

32. CpoiicTBa pa30aBICHHBIX MOJICKYISPHBIX PACTBOPOB (PACTBOPOB HEIJIEKTPOIHUTOB):

a) IloHmxeHune ynpyrocTu napa pa30aBiIeHHBIX pacTBOPOB. 3aKoH Payis.

6) [loHmwxkenue Temneparypsl 3amMep3aHus pacTBopoB. Kpuockonws.

B) IloBbllenue TemMnepaTypbl KUIIEHUS! pAaCTBOPOB.

r) [Jduddysus B pactBopax. Pons nuddy3un B OHOTOTHIECKHX CHCTEMAX.

33. Teopust pacTBOPOB 3JIEKTPOIHUTOB.

a) Teopwust pacTBOPOB CIaOBIX AIIEKTPOIHUTOB.

6) Teopust pacTBOPOB CUIBHBIX AJIEKTPOIUTOB.

Teopust KuciOT 1 OCHOBaHUN. MeIMKO-0M0I0rnuYecKoe 3HaUeHUE TEOPUI KUCIOT U OCHOBAHUH.

34. CBoboaHas moBepxHOCTHas sHeprusa. DHeprus [n66ca o0bemHubIx (a3 Gy U MOBEpXHOCTHAsS
sHeprus ['n66ca. Y nenpHast cBoO6o1Has sHeprus. [loBepXHOCTHOE HATSKEHUE.

35. BenuuuHa MOBEPXHOCTHOW YHEPTUH B KUBBIX CUCTEMaX.

36. Kputepun caMONpOU3BOIBHOTO TIPOTEKAHUS TOBEPXHOCTHBIX SBICHHI; KOAJICCICHIIHS,
KOAryJisiiusi; copOuus.

37. Ancop6mus. 3akon ['enpu, 3akon CeuenoBa. Kecconnast 601e3Hb.

38. SBnenue agcopoumu. Y enpHas aacopomus. Mizorepma agacopOmum.

39. AncopOmust Ha TpaHUIE paszena TBEpAOe Telno — ras. YpaBHeHue JIeHrmiopa. 3aBHUCHMOCTh
BEJIMYMHBI aJICOPOLIUU OT TemrepaTypbl. Y paBHeHue Opelnaiuxa.

40. MonekynspHasi aacopOIUsi W3 PACTBOPOB HA TBEPIBIX aJcOpOEHTaX; €€ 3aBUCUMOCTH OT
pa3nuuHbIX (pakropos. [TpaBuio [Iunosa. udunsusie Mmonekyinsl. IlpaBuno PeOunaepa.

41. IToBepXHOCTHO-aKTHBHbIE, = IOBEPXHOCTHO-HEAKTUBHBIE UM  TOBEPXHOCTHO-UHAKTUBHBIE
BELIECTBA.

42. Crtpykrypa Owonormdeckux memOpaH. IIpaBuino J[lrokmo-Tpaybe. OOpaimieHHOE TIPaBHIIO
Hokmo-Tpayoe.

43. Tlpasuio [lanera-®asHca.

44. CtpoeHune KOJUIOMIHBIX YacTUI HOAUCTOTO cepedpa, cylb(huaa MbIIIbsIKa, THAPOKCHIA Kele3a.

45. Ocmoc. OcmoTtuueckoe nasiienue. Poias ocMoca H OCMOTHYECKOT'O JaBJIEHUS B OMOJIOTMUECKUX
cucreMax. PacTBOpel M30TOHMYECKHE, TMIIEPTOHHYECKHE, runoroHudeckue. [lmazmonns u remomus.
3aKOHBI OCMOTHYECKOTO AaBJICHUS.

46. Knaccudukanus BeLIeCTB >KMBOTO OpraHu3Ma Mo ux Ouonoruyeckoi pomnu. Ilonsatue o
OMOreHHOCTH XMMHMUYECKUX AJ1eMeHTOB. Knaccugukanys OMOreHHBIX 3J1€MEHTOB 10 UX (YHKIIMOHAIBHOU
POJIU M 110 COAEPKAHUIO B OPraHU3MeE. DIIEMEHTBI-TOKCUKAHTBHI.

buoopranuyeckass Xumus
1. Ilpenmer OuooOpraHuyeckod XUMHUU. Teopusi CTPOCHHS OPraHUYECKUX coeAuHeHuid A.M.
Byrneposa. M3omepus kak crienupuieckoe sBIeHHE OPraHnYeCKONH XUMHH.
2. IlpocTpaHCTBEHHOE  CTPOSHHE OpraHMYeCKUX coeauHeHWi. [IlpoOmema  B3aMMOCBSI3U
CTEPEOXMMUYECKOIO CTPOEHHUS C TMPOSBICHHEM OHOJIOTMYECKOH AaKTHBHOCTU. BakHeilmue mnOHATHSA
CTepEeOXHUMHUHU — KOH(OopMaLus U KOHPUTYpaLusl.



3. Korndopmanun otkpeiTeix wneneil. Ilpoeknuonusie ¢opmynsl Hbiomena. DHepreruueckas
XapaKTepUCTHKA KOH(POPMAIMOHHBIX COCTOSIHUH; 3acIOHEHHbIE, 3aTOPMOXKEHHBIE, CKOILECHHbIE
KOoH(popManuu.

4. KoHdpopmauuy HUKINYECKUX COETUHEHUN. AKCHaIbHbIE U SKBATOPUAJIbHBIE CBA3H.

5. Kondurypanus. IIpoeknronnsie popmynsl Gumiepa. Crepeoxumudeckas HoMeHknarypa: R, S —
u D, L — cucremsl. Ontuyeckass akTUBHOCTb. XUPAJIbHbIE U aXUpajbHbe MOJEKYJbl. CTepeon3oMepsl:
SHAHTUOMEPHI U JracTepeoMepsl. Pariemarsl.

6. ComnpsikeHue Kak OUH U3 BaKHEHIINX (aKkTOPOB MOBBIIIEHUS YCTOMUYUBOCTH MOJIEKYJ U HOHOB
OMOJIOTMYECKH BaYKHBIX COSAMHEHUI. BUIBI CONPSDKEHUS: T, T — U P, T — CONPSDKCHHE.

7. ComnpsiKeHHbIE CHCTEMBbl C OTKPBITOM Lenbto: 1,3-1ueHbl, MOJIMEHBI, O, [} — HEHAaChIICHHBIE
KapOOKCHIIbHBIE COEIMHEHUS], KApOOKCHIIbHAS TPYTIIIA.

8. ComnpsiKeHHBIE CUCTEMbI C 3aMKHYTOM LeNbl. ApOMaTHYHOCTh; KPUTEPUH ApOMATHYHOCTH.
ApoMaTUYHOCTh OCH30UIHBIX (O€H30), HAQTAIMH) M TeTEPOIUKINYecKuX (pypaH, THOPEH, MUPPOIL,
NIUPa30Jl, UMUIA30J1, TUPUIUH, TUPUMHUINH, IyPUH) COCAUHEHUI.

9. lonsipuzanust  cBsize W DNEKTpOHHbIE 3()(eKTbl (MHAYKTUBHBIA W ME30MEPHBIH).
DJEeKTPOHOIOHOPHBIE U 3JIEKTPOHOAKLEITOPHBIE 3aMECTUTEIH.

10. Otimyme opraHNYecKUX U HEOPTaHMYECKUX peakuuid. Kiraccudukanys opraHndeckux peaxiui
10 MEXaHU3My IPOTEKaHUs U TI0 KOHEYHOMY Pe3yJIbTaTy XUMHUYECKOTO NPEBPALIECHUS.

11. Dnexrpoduner u HykiIeopmnsl. CBoOomHbie paaukainbl. CBOOOJHO-paJUKAIBHBIC PEAKIIHH.
Peakuuu 3amenieHus, NpUCOSAMHEHUS, JINUMUHUPOBAHUS, U30MEPU3ALIUH.

12. TIporonHas Teopus Kuciot u ocaoBanuii 1. bpencrena u T. Jloypwu.

13. Dnextponnas Teopus JIptouca. «KecTtkue» U «MArKue» KUCIOThI U OCHOBAHUS.

14. CocraB, cTpoeHue U BUJbl U30MEPUHU Y STUICHOBBIX YIJ€BOA0POAOB. PU3nuecKre CBOWCTBA.
Peakiun nonuMepusanuu; MEXaHW3Mbl PeaKUUU HojauMepu3anuu. OKUCIEHUE KUCIOPOACOAEpKAIlUMU
OKHCIUTEISIMHA U OMOJIOTHYIECKOE OKUCIICHHE.

15. Xumuueckue cBOMCTBa aJIKEHOB: pEaKIMK IPUCOECTUHEHU:

a) raJIoreHUPOBAHUE

0) rUApUPOBAHUE

B) TUJPOTaJIOT€HUPOBAHNE

T') TUApATAIKS

16. OcoOGeHHOCTH CTPOCHHS W CBOWCTB COIPSDKEHHBIX allKaMEeHOB. Peakumy mpucoequHEeHus,
MOJIUMEPHU3ALIH.

17. Buonorudeckas poJyib HEPEAEIbHBIX COEIUHEHUH.

18. Apomaruyeckue yIrJI€BOAOPOAbI, CTpOeHHE OeH30sbHOro Kosblia. KoHaeHcupoBaHHbIE
apomarudeckue yrieBogopoabl. ['erapensl. [lpu3Hakm apomaTmyHOCTH. MeXaHU3M peakuuu  Sg,
CTPOEHUE Tt- U G-KOMILJIEKCOB.

19. Peaknmum Sg B apoOMaTHYeCKHX  YIIIEBOJOPOJAX: TaJOrCHHPOBAaHWE, HUTPOBAHME,
Cynb(pHUpoBaHUE, ATKUIMPOBAHWE U ALMJIMPOBAHHUE; KUCIOTHBIM KaTajdu3 B peaKkUsIX aJKWIMPOBAHMS
QJIKEHAMH U CIIUPTAMH.

20. Bnusnue 3amectuteneit Ha xon peakuuu Sg. Opuenrtants! | u |l poga. buonornueckast pons
peaknuii Sg.

21. Peakuuu mpUCOEAMHEHHs C Y4acTHEM apOMaTHUYECKUX YIJIEBOJOPOJIOB. Peakiuu OKuciIeHUs
apOMAaTUYECKUX YTIIEBOJOPOIOB.

22. OcoOEHHOCTH XMMHYECKHMX CBOICTB KOHJIEHCMPOBAHHBIX aHAJIOroB OeH305a (Ha MpUMeEpe
HadTamuHa). TepMoaMHAMUYEeCKHA U KHHETHYECKH KOHTPOJIHpyeMble peakini. OCOOCHHOCTH peakimii Sg
B T€TEPOIMKINYECKUX COSTUHEHUSX.

23. Peaknuu HYKJICOPWIBHOTO 3aMEIICHHS Y sz -TUOPUAN30BAHHOTO aToMa yriepoja.
Knaccudukanus, ¢usmyeckue CcBOWCTBA, Ha3BaHUS KapOOHOBBIX KHUCIOT. PeaklMOHHbBIE LIEHTPHI B
KapOOHOBBIX KHCIOTax. KHCIOTHO-OCHOBHBIE CBOWCTBA. KapOOHOBBIE KHCIOTHI Kak AalMIHPYIOIIUE
peareHTshI: raJJoreHUpOBaHUe,
O-amunupoBanue (KUCIOT, CITUPTOB).



24. CpaBHUTENIbHAs aKTUBHOCTB CIIOKHBIX 3(pUpOB U THOAPHUPOB B peakiusx Sy. buonornueckas
POJIb peaKIyii alIMpoBaHus. AnnikoGepMeHT A. AnuianepeHocsmue OenKu.

25. O-auunupoBaHHWE CHUPTOB AUWIXJIOPUAAMH, AaHTHAPUAAMH KapOOHOBBIX KHCIOT. N-
aIMUIMPOBaHUE aMMHOB, 00pa3oBaHUE aMUI0B KUCIIOT. C-aluuinpoBaHue, cI0KHO3(PHUpHAs KOHJCHCALIUS.
Peakiiuu Sy mpon3BOAHBIX KapOOHOBBIX KHCIOT: aMHUI0B, THPA3UI0B, HUTPHIIOB.

26. Peaknuu HyKJI€O(QHUIBHOTO MPUCOEIUHEHUS: TE€TEPOTUTHUECKUE PEAKIIUU C YYaCTUEM T-CBSI3U
YIIACPOA-KHCIOPOA (ambACTUIbI, KETOHBI). Peakiun KapOOHWIBHBIX COCIUHEHWI C BOJOW, CIIUPTAMH,
THOJIaMH, aMUHAaMH U WX MPOU3BOAHBIMU. PONIb KHCIOTHOrO KaTaiu3a, BIUSHUE JIIEKTPOHHBIX H
MPOCTPAHCTBEHHBIX (akTOpoB. OOpPaTHMOCTh peakiuil HyKICO(pHIBHOTO NpUCOeAMHEHUs. [ uaponus
areTaiei.

27. buonornyecku aKTUBHBIC MOJU- U TreTepoyHKIMOHAIBHBIE coeauHeHus. Kiaccuduxamms.
Kucnorno-ocnoBHbIe cBoiicTBa. AMpoTepHOCTh. KeTo-eHombHas TayToMepusi.

28. Cnernududeckue peakuuu MOJIN- u reTepoyHKIIMOHATBHBIX COCJIMHECHH:
XeJlaTo00pa3oBaHue, BHYTPUMOJIEKYIIApHAs [UKIU3AIMS, MEKMOJICKYIISIpHAs IUKIU3aLUs.

29. MHOroaToMHbI€ CHOUPTHL: OSTHWICHTIUKONb, TJIMLEpPUH, HHO3UT. OOpa3oBaHHE XeTaTHBIX
KOMIUJIEKCOB C YUaCTHEM 0-TUOJBHBIX ()parMeHTOB.

30. JluxkapOOHOBBIC IMpeAeIbHBIC KHCIOTHI (IaBeieBas, MaJIOHOBas, sHTapHas). HeHachIeHHbIE
KapOOHOBBIE KHCIIOTHI (aKpUJIOBas, MAJIEUHOBAs, pyMapoBasi).

31. I'mmpokcu- W aMUHOKHUCIOTHL. Peakuumu UWKIM3alMd  O-THIPOKCH- U 0-aMUHOKHCIIOT;
oOpa3oBaHHe JIAKTUJOB M JUKETONMUIEPA3HHOB. [B-TUAPOKCU-, M [-aMUHOKHCIIOTBI, pPEaKIHH
AIIMMUHHUPOBAHUS.

32. y-TUAPOKCU- U Y-aMUHOKHUCIOTHL. Peaknuu uuknuzanuu. JlakTonsl, pakTambl. JlakTum-
JJaKTaMHasi TayTOMEpUS.

33. JIByxocHOBHbIe (si0JI0YHAsi, BUHHBIC), TPEXOCHOBHBbIC (JIMMOHHAsI) TUAPOKCUKHUCIOTHI.
Jloka3zarenbCcTBO HaMMuMsl 2-X KapOOKCHIIBHBIX TPYNII B BHHHON Kuciore. OOpa3zoBaHHWE JIMMOHHOMN
KHCIIOTBI B PE3yNIbTaTe albJOJbHOTO MpHCOSANHEHMs. PasznojkeHne TUMOHHOW KHUCIOTHI MO THUIY O.-
THJIPOKCUKAPOOHOBBIX KHCIIOT.

34. TloHATHe 0 KETOKUCIOTaX Ha MPUMEPE alleTOYKCYCHOM KUCIOThI. ALIETOYKCYCHBIN 3up, KETO-
eHOJIbHAs TayToMepusi. KeToHHOe paciiernieHne aieToykcycHoro 3¢gupa.

35. T'erepodyHKIIMOHATIEHBIE MPOU3BOJHBIE OEH30JIBHOTO psfa KakK JIEKAPCTBEHHBIE CPENICTBA.
CamunuiioBass KHCIOTa M €€ TPOU3BOAHBbIC (AleTWICAIMLIMIOBAs KHUCIOTa, (DEeHHIcaIuInIaT,
METHJICATTULIIIIAT).

36. n-aMuHOOEH30WHAs KHCIOTa U €€ MPOU3BOIHbIC (aHECTEe3WH, HOBOKaWH). bruonoruueckas poib
n-amMuHOOEH301HOIM KucnoTel. CyinbdanunoBas (N-aMHHOOEH30JICYIb(OKUCIOTAa) U €€ MPOU3BOIHBIE.
CynbdanunaMuHble Tpenaparsl.

37. buonornyecku Ba)kHbIE IeTEPOLUKINYECKUE CUCTEeMBbI. [IATHUIEHHBIE IeTepOLUKIIbl ¢ OAHUM
rerepoaromoM. Iluppon, ¢ypan, tuoden. I[loHsATHE O CTPOEHHUM TETPANUPPOJIBHBIX COEIUHEHUH
(mop¢uH, rem). JIuHeiHbIe TETpaNUPPOIbHBIE COSIUHEHUS.

38. Unpnon (6enzonmppoi). Crpoenue, cBoiicTBa. bronornyeckn akTHBHBIE TPOU3BOIHBIC HHIOTIA.

39. IlaTuuneHHble reTepoLUKIIbI ¢ IByMs U OoJiee rerepoaromaMu. MiMuiason, cBoiicTBa; MeIUKO-
OMOJI0rMuecKoe 3HaYeHNEe TPOU3BOIHBIX.

40. TIupason, oxcaszon, THa3od. CTpoeHHe, CBOHCTBa, OHoOrMYeckHe (YHKIHU MPOU3BOIHBIX.
[Tupa3on0H-5-CTpyKTYpHasi OCHOBA HEHAPKOTHYECKUX aHAJIbIE€TUKOB (aHAIbIHH).

41. IllectuuneHHble TETEPOLMKIBI C JBYMs rerepoaTromamu. [IMpuanH, HUKOTHMHOBAs KHUCJIOTa U
HUKOTHHaMu. M30HMKOTHMHOBas (Y-UPUAMHKAPOOHOBAs KHUCIIOTA), MEIUKO-OMOJIOTHYECKUE (PYHKIMH
MIPOU3BO/IHBIX.

42. lllecTH4neHHBIE TETEPOIMKIBI C OJHUM TETePOATOMOM: MUPHUMHUINH, MHPa3HH. [ UAPOKCH- H
aMHMHONPOM3BOJHBIEC MUPUMHUINHA — KOMIIOHEHTHl HYKJIEMHOBBIX KHUCIOT. bapOuTypoBas KHcioTa U ee
MIPOU3BOJIHBIE.

43. bunuknudeckue rereporukibl. IlypuH. I'mapokcu- u amuHOmypuHBL. MoueBas KHCIIOTA.
JlakTuM-akTaMHass ~ TayToMepus. AJIEHWH; MEIUKO-OMOJOrMYecKoe 3HaueHUEe  IPOU3BOJHBIX,
TayTOMEpHbIE (POPMBI.
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44. Tlonstue 06 ankamoupax. ['murpuH, HUKOTUH. [Ipon3BOAHBIE TpomaHa - aTPONUH U KOKAWH.
MetunupoBaHHbIe KCAHTHHBI — KO)EeHH, TeOUIUTMH, TEOOPOMUH.

45. Crpoenue, kiaccupukanus, QGUINIECKUE CBOHCTBA aMHUHOKHUCIOT. KHCIOTHO-OCHOBHBIC
CBOMCTBA, M303JEKTPUUECKas TOYKa, TayTOMepusi aMUHOKHUCIOT. KomruiekcooOpa3syromue cBOWCTBa
aMUHOKHCIIOT. KauecTBEeHHbIE peaKliMi Ha aMUHOKHCIIOTHI.

46. Peaknum amwimpoBaHus (10 KapOOKCHUIBLHOH, MO amuHOTrpymme). Peaknuu B3auMHOTO
ampuinpoBanusl. Peakuuu ankunupoBanus. buonorudeckas poiib peakiuil aTKuIMpoBaHUs aMUHOKHCIIOT.

47. B3aumopeiicTBe aMUHOKHUCIOT ¢ (GopManpaerufoM. Peakiuu aekapOOKCHIMPOBAHUSA,
ne3amuHupoBanus (B3aumoseiicteue ¢ HNOy, HUHrHapuHOM).

48. Tlentunel. IIpocTpaHCTBEHHOE CTpPOEHHE MOJUIENTUAOB M OenkoB. CTpoeHHE NENTHIHOM
rpymnmsl. Bropuunas, TpeTu4Has1, 4eTBEpTHYHAS CTPYKTypa OenkoB. JleHaryparusi.

49. OmpeneneHne aMHUHOKHCIOTHOM TIOCIEIOBAaTEJILHOCTH B MoOJeKynax OenkoB. Meron
TUHATPODESHUITUPOBAHUS, METOT DMaHa, TaHCUIIbHBIN MeTo . KauecTBeHHBIE peakiiuu Ha OENKu.

50. VYrneBogpl. @Dusmyeckue CBONCTBA M  PaCHpPOCTPAHEHHOCTh B  JKHBOW  MPHUPOJE.
Knaccudukanus yrineBogoB. Buabl n3oMepuu: CTpyKTypHas, IpOCTPaHCTBEHHas, KOH(POPMAalMOHHAS,
OIITUYECKAs.

51. Smnenme myrapotaruu. [Ipoekimonnsie hopmyiel Ouimrepa, popmyisl Xeyopca (Ha mpuMepe
TJIIOKO3BI U QPYKTO3BI).

52. XwumuuecKkre CBOMCTBA MOHOCAXaPH/IOB:

a) peakuuH KOMIUIEKCOOOpa30BaHUs;

0) snexkTpoUIBHO-HYKICO(PMIbHBIE CBOWCTBA (PEAKIINY AIKUIMPOBAHUS, AllMIIMPOBAHUS);

B) OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIE CBOMCTBA — PEAKIIMH SMUMEPU3AINH, PEAKIIUH OKUCICHUS
Y BOCCTAHOBJIEHHSI MOHOCAaXapH/JI0B.

53. Jlucaxapusl: ManbTO3a, eI00103a, 1akTo3a, caxapo3a. CTpoeHue, IUKI0-0KCO-TayTOMEPHSL.
BoccranaBnuBaromye 1 HEBOCCTaHABIMBAIOIIME JUCAXAPUIBI.

54. T'omornonucaxapuasl: Kpaxmal (aMuI03a U aMUJIONIEKTHH), TIIMKOTeH, IeKcTpaHbl. Llemtronosa.

55. I'erepononncaxapumipl. [Tonucaxapubr COCIMHUTEIIbHON TKaHHU. [Tonsitue 0
XOHJPOATHICYNb(aTax, THayIypOHOBOM KUCIIOTE, MPOTEOTINKaHAX.

56. Hyxmeosunpl. [I'mapomu3 wHykineo3uaoB. Hykieotunel. CTpoeHHE MOHOHYKICOTHIOB,
00pa3ymrIuX HyKJIeHHOBBIE KUCHOTHL. L{ukmodocdatsi.

57. CTpyKTypa HyKJIEHHOBBIX KUCI0T. CTpoeHne NOJuHYKIeOTHIHOM nenu. IlepBuunas ctpykTypa
HYKJIEMHOBBIX KHCIO0T. Bropnynas crpykrypa JJIHK.

58. Hykmeosuamono- u mnomudocharer. AMD, AJIO, ATO. HUxXx poas B OHOXUMHYECKHX
nporueccax.

BOITPOCHI K MO VYJIIO 1,2

OCHOBBI XMMHYECKOI TEPMOAMHAMHUKHU H OMO3HEPreTUKH

1. TepmoanHamMuKa U3y4aeT 3aKOHOMEPHOCTH MPEBPALICHHUS .. ..

2. Cuctema — 3TO TEJO WK TpyIma Tell, ...

3. I'oMOreHHBIMU Ha3bIBAIOTCS] CUCTEMBL,. . .

4. T'eTeporeHHBIMU Ha3bIBAIOTCS CUCTEMBL, . ..

5. ®a3za- 9TO 4acTh F€TEPOr€HHON CUCTEMBL, . ..

6. B 3aBHCcHMOCTH OT XapakTepa B3aNMOACHCTBUS CHCTEMBI C BHEIITHEH CPENIO pa3ifyaloT. . .........
CHUCTEMBI.

7. N3onupoBaHHbIE CUCTEMBI XapaKTEPU3YIOTCA. . .

8. 3aKkphIThIe CHCTEMBI XapaKTEPU3YIOTCA. . .

9. OTKpHITBIE CUCTEMBI XapaKTEPU3YIOTCS. . .

10. DkcTeHCHBHBIE TApaMETPhl — ITO. ...... K HuM oTHOCHATCH:.. ...

11. VnTeHcuBHBIE MapaMeTPhl — 3TO....... K HuM oTHOCSATCA:. . ...

12. T'oOMOTeHHBIMHU SIBJISIFOTCS CUCTEMBI:
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A) BO3AyX U MOJIOKO

b) xpoBs u pactBop CuCl,

B) Boza u pacTBOp yKCYCHOM KHCIIOTBI

13.I'ereporeHHBIMU SBJISAIOTCS CUCTEMBI:

A) BO31yX U MOJIOKO

b) kpoBb 1 pacTBOp U3BECTH

B) Boz1a u pacTBOp yKCYCHOM KHCIOTBI

14. YcranoBHUTE COOTBETCTBUE MEX/ly TUIIOM CHCTEMBI U €€ XapaKTepUCTUKAMHU:

Cucrema XapakTepUCTUKHA CUCTEMBI
A) OTKpBITas 1) Am=0, AU£0
b) 3akpsiTas 2) Am=0, AU=0
B) uzonupoBanHas 3) Am #0, AU£0

15. DKcTEHCUBHBIMU NTApaMETPAMU SIBIISIOTCS:

A) Temmneparypa u macca

b) naBiieHue u KOHIICHTpAITHS

B) 00beM 1 KOJTMYECTBO BEIIECTBA

16. IHTEHCUBHBIMHY ITapaMeTPaMHU SIBJISIFOTCS:

A) Temmiepatypa 1 Macca

b) naBiieHue u KOHIICHTpAITHUS

B) 00beM 1 KOJTMYECTBO BEIIECTBA

17. BHyTpeHHsIsl SHEprusi CUCTEMbI CKJIa/IbIBAETCSI U3 CYMMHI .......... ), JHEPIHUH.

18. OOmeH sHepruei Mex1y CUCTEMOM U BHEIIHEH cpefioil MOXKET OCYIIECTBIATHCA B BUAC  .......

peaKIHsIX.

20. Pabora, coBepiiacmasi B )KUBBIX OPTaHM3MaXx, MOXKET OBITb ........

21. DHTpONHS - ITO TEPMOAMHAMHYECKAsT (DYHKIUS, XapaKTEPHU3YIOMIas MEpY ...... B CHUCTEME.

22. DuTponus u uH(OpMaLIUs CBSI3aHbl COOTHOLIEHHUEM ..........

23. ®opmynupoBka | 3aKoHa TEPMOTUHAMHUKH :

24. ®opmynupoBka | 3aKoHa TEPMOJIUHAMUKH TSI U30JUPOBAHHBIX CHCTEM :

25. MareMaTu4eckoe BeIpaxkeHHe | 3akoHa TePMOJIMHAMUKH TSI 3aKPBITBIX CUCTEM:

26. DHTANBNUA - 9TO TepPMOJUHAMUYECKast PYHKIIMS, XapaKTepU3yromas ........

27. CtanapTHas SHTAIBIHS 00pa30BaHUS MIPOCTHIX BEIIECTB B UX TEPMOTUHAMUICCKH
YCTONYMBOM arperaTHoM M aJuIOTPOITHOM COCTOSIHUU PaBHA....

28. CrangapTHas SHTAIBINS 00pPa30BaHM CJIOKHOTO BEIECTBA PABHA DHTAIBIINN PEaKIUH
TOJIYYCHUS ......n..n...

29. o 3akony ['ecca: «DHTANBIUS pEAKITUH HE 3aBUCHT OT.............. , @ 3aBUCUT TOJIbKO
OT..evuvnnnn.
30. KanopuifHOCTB KHPOB, OEIKOB U YTIIEBOJIOB COCTABIISET ..., ..., ... KKQJI/T COOTBETCTBEHHO.
31.CyrouHast mOTpeOHOCTD B )KHUpax, O€JIKax U yriIeBoAax JUIs B3pOCIOro YeJI0BEKa COCTaBIISET ...,
..y ... COOTBETCTBEHHO.

BTopoii 3aK0H TepMOAUHAMMKH

1. «B u30mMpoBaHHON CHUCTEME CaMONPOM3BOJIBHO MOTYT HPOTEKATh TOJIBKO T€ IMPOLECCHI, MPH
KOTOPBIX ......... »

2. DOueprust ['mb6ca — 310 00OOIIEHHAss TepMOAMHAMHUYECKash (YHKLHUS COCTOSHUS CHCTEMBI,
YUUTHIBAIOMIAS .............. IpY U300apHO — N30TEPMUYECKUX YCIOBHSX.

3. Duepruro ['n066ca MOKHO BBIYMCIUTD Yepe3 SHTAIBIIUIO U SHTPOIHUIO 1O (hopMyIie:

4. «B n300apHO — M30TEPMUYECKHX YCIOBHSX B CHCTEME CAMOIPOM3BOJBHO MOTYT IPOTEKaTh
TOJILKO T€ MPOLIECCHI, IPH KOTOPBIX 3HEprus [ mb0dca cucTems ...... ».

5. CaMOTIpOM3BOIBHO ~ MOTYT TPOTEKaThb BCE OK30TEPMHUYECKHE PEaKIHW, €CIH OHHU
COIPOBOXKJAIOTCS YBEIUUEHUEM ..........
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6. buoxumuueckue peakiuu, KOTOpble COMPOBOXKIAIOTCS .......... , HA3bIBAIOTCS HK39PTOHUYECKIUMU
peakuusiMu. OHHM COBEPIIAOTCS . ......

7. buoxummueckue peaKxIuu, KOTOpbIE CONPOBOXKIAOTCH ~ .......... , Ha3bIBAIOTCA
SHAPPTOHUYECKUMHU peakiuusiMu. OHU HE MOTYT COBEPILIATHCS .......

8. IIpuUHIMIT YPHEPTETHUECKOTO COTPSIKEHUS] OMOXMMHYECKUX PEAKLUI COCTOUT B TOM, UTO. ..

9. MakpospruyecKuMH Ha3bIBAIOTCS CBSI3U. . ..

10. AT® sBasiercs .....COETUHEHUEM.

11. DHASProHNYECKOM SBISETCS peaKlus:

A) dpotocunresa

b) ruaponuza ATO

B) cuntesa caxapo3sbl

I') ruaponu3za kpearundocdara

12. DK33proHUYECKO SBISETCS PeaKLUs:

A) dboTocuHTE3

b) rugponuza ATO

B) cunTtesa caxaposbl

I') runponu3a kpearuadocdara

KojumnraruBHbie CBOMCTBA PACTBOPOB

1. Yto Ha3bIBaIOT pacTBOpaMu? 3HaU€HHE PACTBOPOB B )KU3HEAEATEIbHOCTH OPraHU3MOB?

2. Kitaccudukamnust pacTBOPOB: PaCTBOPBI AIEKTPOIIUTOB, HEIJICKTPOIUTOB, PACTBOPHI aM(OIUTOB,
PacTBOPHI MOJIUIIEKTPOIUTOB.

3. KoHmeHTpaiusi pacTBOPOB H CIIOCOOBI €€ BBIPAKECHMUSI.

4. Inddysus B pactBopax. 3akoH Puka. YpaBHeHue DitHiTerHa-CMOIyX0BCKOTO.

5. @akTopsl, BIHSIONME Ha cKopocTh nuddy3un. Pons muddys3um B mporeccax mepeHoca BEmeCTB
B OMOJIOTHYECKUX CUCTEMAaM.

6. KonnuraruBHble cBOMCTBA pa30aBIIEHHBIX PACTBOPOB AIEKTPOJIUTOB.

7. 3akoH Payns m cinencTBus U3 HEro: MOHMKEHHWE TEMIIEpAaTypbl 3aMEp3aHHsl PacTBOPUTEIS,
MOBBIIICHUE TEMIIEPATYPhl KUIIEHUS, OCMOC.

8. Ocmoc. OcmoTtryeckoe aapienue. 3akoH BanT-I'odda. 3aBUCHT 11 OCMOTHYECKOE JaBJICHUE OT
MIPUPOJIBI PACTBOPEHHOTO BEIIECTBA?

9. l'umo-, runep- ¥ U30TOHUYECKUE PACTBOPHI. M30TOHMYECKHi koA PULIreHT.

10.Ponb ocmoca B Guosiorndeckux cuctemax. [lma3mMonus u Tu3muc.

11. PactBOpBl MpEACTABIAIOT sl OMOJIOTHUH, MEAUIMHBI M (DPU3HOJIOTHH OCOOBI WHTEpec, Tak

12. Tlo pa3mepy pacTBOPEHHBIX YACTHUI] U OJJTHOPOJHOCTH PACTBOPHI JEIATCA Ha...............
13. Bopa ob6mamaer psjaoM YHHKQIBHBIX CBOWMCTB, Onarojapsi KOTOPBIM OHA SIBIISIETCSI HE TOJIBKO
Cpenoi, HO ¥ aKTUBHBIM META00IUTOM JJIS )KUBBIX OPTAHU3MOB: ....ouveneenennennnnnn.

14. Pa30aBiieHHBIE PACTBOPHI XaPAKTEPUIYIOTCS OTCYTCTBUEM .................. , TIO3TOMY CBOMCTBA
TaKUX PACTBOPOB HE 3ABUCAT OT.....eeneaneannnnnnn. , @ 3ABHCST TOJIBKO OT ....venveennnnnnnn.

15. KommmratuBHBIMA Ha3bIBAIOT TaKHE CBOMCTBA PACTBOPOB, KOTOPBIE ............. K nHum
OTHOCSITCS «.venveneennennnnnn.

16. Juddy3us — 310 ...oovvevvennnnn.nn. C Touku 3peHus: TepMoAMHAMUKHA TU(Py3usi 00BsICHAETCA

17. Cxopocts  au(pdy3un  OPSIMO  MPOMOPUUOHATBHA  .eevverreeneennannnnn. u  obOpaTHO
MPOMOPLUUOHAIBHA. ....uvevnveennenn (mpuBecTu ypaBHeHHe DifHIITeiHa — CMOIYXOBCKOTO).

18. OcMOCOM Ha3BIBACTCS .................

19. OcMOTHYECKUM JABICHUEM HA3ZBIBAIOT........euvennennnn. ( IPOMIITIOCTPUPOBATH PUCYHKOM).

20. Tlo 3akonmy Baur - Todda Moy I HEIIESKTPOIUTOB MOXKHO pPaCCUUTATh  TIO
dopmyre............. ,  JITIS DJICKTPOJIUTOB TIO POPMYIIC....e'venenene..

21. U3otoHmvecknii KOIQOUIIMEHT TOKA3BIBAET OTHOIICHUE................... , OH CBSI3aH CO

CTENEHBIO JUCCOIHAIIH (POPMYIOU. ... .uveenennen.e
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22. 3oToHnuYecKuil KO3(PUIIMEHT MOXKET IPUHUMATh PA3TUYHbIC 3HAYCHUS, HATIPUMED, .............

23. JIBa pacTBOpa HAa3bIBAIOTCS WM30TOHMYECKUMH, €CIH............ [Tpn momemieHNH KIETKH B
THIIOTOHUYECKUH PACTBOP MPOUCXOIHUT ..............

24. Ecnmu KJIETKY IIOMECTHTh B THIIEPTOHUYECKUI PACTBOP, TO ..............

25. OHKOTMYECKUM JaBJICHUEM Ha3bIBACTCH ....... [Ipy NMOHMKEHUH OHKOTUYECKOTO JaBJICHHUS,
KOTOpO€ HaOII0JaeTCs Y ... , IPOUCXOIUT.. ...

26. B MeIUIIMHCKOW MPaKTUKE UCTIOIB3YIOT H30TOHUYECKUE PACTBOPHI ................

27. T'unepToHUYECKHE pPACTBOPHI MM MapjeBble IOBS3KM, CMOYCHHBIC THUIEPTOHHYECKUM

pactBopom NaCl wiu sTanona, IPUMEHSIOT JUIS ............... , TAK KAK. . \oneeenenenannn,

28. 3akoH Payns depe3 MOJSIPHYIO JOJIIO PacTBOPUTENS GOPMYIUPYETCS TaK............. (mpuBecTH
hopmyary).

29. 3akon Payns 4epe3 MONAPHYIO JOJII0O PACTBOPEHHOIO  BeIIeCTBa  (HOPMYIHpyeTCs
TAK....\ennnn. (mpuBecTu Gpopmyny).

30. CnencrBus u3 3akoHa Payns...................

31. [oBeIieHNE TEMIIEpaTyphl KHUIICHHS pPACTBOPOB W IMOHIIKEHHUE TEMIEPATyphl 3aMEp3aHms
PacTBOPOB MPSIMO MPOTIOPIHOHAIBHO. . ............. (mpuBecTH (GOPMYIIBI TSl pacyera).

32. MonsipHyt0O MacCcy HEIJICKTPOJIUTa MOXKHO BBIPa3UTh 4Yepe3 KPHOCKONMUYECKYI0 U
70YJIMOCKOMTUYECKYEO KOHCTAHTHI 10 (hopMysam.............

33. Bona oGnamaer:

A) BBICOKUM JIMITOJIbHBIM MOMEHTOM

b) Hu3KOl TEMI0EMKOCTHIO

B) Goubioit TemII0TOM HemapeHus

I') HU3KOM BS3KOCTHIO

34. KoHieHTpamnuei pacTBopa Ha3bIBaeTCs BEJIMUMHA, U3MEpsieMasi KOJIMYECTBOM PacTBOPEHHOTO
BEIIECTBA B ..............

35. Ilo 3akony ['enpu «Ipu nocrossHHON TemmepaType abcopOIus ra3a B eqUHUIE 00beMa

AKHUJKOCTU IPSIMO IPONOPLUOHAIIBHA ............. »
36. [1o 3akony CeueHoBa « PacTBOpUMOCTB I'a30B B )KUIKOCTAX B IPUCYTCTBUU JIEKTPOJIUTOB
........... BCJIEJCTBHE ......cuveneen?

37. Koncranta CeueHoBa He 3aBUCUT OT:
A) npupojsl raza

b) naBnenus raza

B) nonHo# cuiibl pacTBOpa 3JEKTPOIUTA
I') Temniepatypsl

Honnbie paBHOBeCHS B PACTBOPAX JJIEKTPOJINTOB

1. DOnexTponuTuyeckas AUCCOLMAIMS BELECTB B pacTBopax. OCHOBHbBIE IOJIOKEHUS TEOpUU
Appennyca.

2. [Iporecce 2MeKTPOTUTHYECKON JUCCOIMALMU B BOJIC BEUIECTB C HOHHBIM U KOBAJICHTHBIM THIIOM
CBSA3HU.

3. Crenenp aucconuaryn. OaKkToOpbl, BIHUIOMINE HA CTETIEHb TUCCOIUAIIHN.

4. KoHcraHTa aumccouuanuu U (GaxkTopbl, OT KOTOPBIX OHa 3aBUCHUT. llpuBeaurte mnpumepsl
3JEKTPOJINTOB, IIOJIBEPratOIINXCSl B PACTBOPAX CTYIIEHYATON TUCCOLUALIAH.

5. B3auMocBs3b MeX/ly CTENEHbIO U KOHCTAHTOM TUCCOIMALINY CITA0bIX 3JIEKTPOIUTOB.

6. Chopmynupyiite 3aKoH pasBeneHuss OcTBasiba.

7. Yto moHumaercss moj Kod(pQUIMEHTOM aKTUBHOCTH? UTO MOHMMAaeTcs MOJl aKTHBHOCTHIO
3neKTpoauTa’?

8. Uto Ha3bIBalOT MOHHOH cuiiol pacTBopa? 3akoH Jlebas-XoKKes.

9. [IpuBeauTEe MPUMEPHI CUIBHBIX AIEKTPOIUTOB. [louemMy /Il CHITBHBIX 3JIEKTPOJIMTOB MIPHMEHSIOT
MOHATHE «KAXYILIAsICsl CTENIEHb JUCCOLUALUN»?

10. [Touemy KOHCTaHTa AUCCOLMAITUH TEPSET CMBICT B PACTBOPAX CHIIBHBIX AIIEKTPOIHUTOB?
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11. Kakas XxapakTepHUCTUKA JIEKTPOJINTA, HE 3aBUCALLIAS OT KOHIEHTPALMH, [TI03BOJIUT ONPEAEINTh
ero cury?

12. Yro xapakrepu3yeT KOHCTaHTa qucconuanuu? Hanummre nociaenoBaTenbHble peakiiii OTPhIBa
MIPOTOHA OT MOJIEKYJ CEPHOM, CEPOBOJOPOAHOM, YTOIBHON KUCIIOT.

13. OOBsCHUTE TOHATHS «KUCIOTa» W «OCHOBAHHME» C TOYKH 3pEHHUS TEOpHUH AppeHHyca.
[IpuBenuTe mpuMepsl.

14. OObsicHUTE TIOHATHUSL «KUCJIOTa» U «OCHOBAHME» C TOUKHM 3peHusi Teopuu bpencrepa—Jloypu.
[IpuBenute npumMepsl.

15. Vkaxure 3HaueHue pH kucioro, 1meao4yHOro ¥ HEUTPAJILHOIO PACTBOPOB. Y KAKUTE U3MEHEHUE
1[BETA JIakMYyca, peHoI(TanenHa, METUIIOpaHkKa B KICIION U HEHTpaJIbHOM cpefie.

16. MonHoe mpou3BeieHNE BOJbI, €0 3HAYEHUE, OT YETO OHO 3aBUCHUT?

17. Yo Takoe BOOPOIHBIN moka3arens? Kakue 3HaueHus npuauMaet pH B pa3auvHbIx cpenax?

18. KakoBa B3aMMOCBSI3b MEXKIYy THUIIOM XHMHUYECKOW CBSI3M M CTENEHBIO AIICKTPOIUTHYECKOM
nucconuanun?

19. Kakast xapakTepuCTUKa JEKTPOJINTa, HE 3aBUCAIIAS OT KOHLIEHTPAIMH, TIO3BOJIHUT OMPEICITUTh
ero cuiry?

20. Yro xapakTepu3yeT KOHCTaHTa auccouuanuu? Hanmumure nmocnepoBaTenbHbIe PEakliy OTPHIBA
MIPOTOHA OT MOJIEKYJ CEPHOM, CEPOBOJOPOAHOM, YTOIBHOMN KUCIOT.

21. OOBsACHUTE TMOHATUS «KHCIOTa» M «OCHOBAaHUE» C TOYKM 3pEHHS Teopuu AppeHuyca u
bpencrena—Jloypu. IIpuBenure npumepsl.

Borpocsl B OTKpBITOM TecTOBOH opme:
1.DnekTponuTaMu Ha3bIBAIOT COEAUHEHHUS. . . ... ........
2.27€eKTPOJIUTUYECKON JUCCOLMALIMEN HA3BIBACTCS .. ...........

3. [lpuumHOi mUCCONMALUU  SIBISCTCS............... Jucconmanuio MOXHO pa3feinTb Ha
CTaIM. ............

4. K CHJIbHBIM 3JIEKTPOIATAM OTHOCSTCS «.'vvenveennnnnn. (TpUBECTH TIPUMEDPHI).

5. K craOGbIM 37€KTPOIUTAM OTHOCSATCS ..'vvvennvannnenn.. (TpUBECTH IPUMEDHI).

6. IIpomecc amcconmanmuy ClHaOBIX ANEKTPOIUTOB  SBISCTCH.......cuvenen.... Jlucconnanuo

anektposuta Kt,Anm MOKHO IIPEJICTaBUTh B BUIE. .............

7. KoHncranty muccounuanuu i ciaboro  anekTtponuTta Kt,Angn  MOXHO — BBIPa3HTh
bopMyIOH. ......eeue

8. MHOTrOOCHOBHBIE KHCIOTHI W MHOTOKHCIOTHBIC OCHOBaHHUS JIUCCOIMHUPYIOT CTYIEHYATO,
HAMIPUMED, .veennvennneannnnnns

9. CreneHplo  AUCCOIMUAIMN  DJCKTPOJIUTA  HA3BIBACTCH.................. Ona  3aBHCHUT

10. ITo 3akony OcTBambga CBSI3b MEXIYy KOHCTAaHTOW W CTENEHBIO IHCCOLHMAIMK cIaboro
ANEKTPOJINTA BBIPAXKAETCS COOTHOIIEHUEM. . .. ......... (mpuBectu GpopMyity U 1aTh GOPMYITUPOBKY 3aKOHA)

11. JleGait m XrOKKeIbh MPEANOJIONKIIN, YTO OCHOBHON MPUYMHON PE3KOTO Pa3IMuus B CBOMCTBAX
CHJIBHBIX U CJIA0BIX JIEKTPOJIUTOB SBIACTCH. . ..........

12. Kaxymiasicst cTeneHb JTUCCOIHMANNUNA — ITO........... UYeM BBIIIE KOHIIEHTPAIUS PacTBOpPa, TEM
KaKYIIAsCs CTENeHb TUCCOLMALIUH. . ............

13. AKTHBHOCTH JJICKTPOJIATA — 3TO ....cevevreennnn.. OnHa cBsi3aHa C KOHIIGHTpAIIMEH BeIIecTBa
bopMyIOH. ......envee.

14. Vonnas cuna pacTBOpa paBHA................ (TpUBECTH MaTEeMaTHUYECKOE BBIpAKEHUE IS

BbIUUCIICHUS ).

15. Tlo 3akomy [ebas — Xrokkens «B pa30aBiIeHHBIX pacTBOpax CHJIBHBIX DJIEKTPOJIHMTOB C
OJIMHAKOBOI MOHHOM cHI0i KO3()(HUIIMEHTHl AaKTUBHOCTH KATHOHOB M ....evvnenennenannnn..

16. Ocanok ruapoKcHIa aTFOMHHAS PACTBOPSETCS B KUCIOTAX | MIET0YaX COTJIACHO
YPAaBHEHUSM...............
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17. 1o 3akony /Jlebast-X10KKens « B pa30aBICHHBIX paCTBOPAX CHIBHBIX JIEKTPOJIUTOB, C
OJIMHAKOBOM MOHHOMW CHJION, KOA(DPHUITMEHTHI aKTUBHOCTH KATHOHOB M aHWOHOB OJTMHAKOBOM 3apsITHOCTH
PaBHBI...»

OcCHOBHBIE TUIIBI PeAKUHii, MIPOTEKAIOIINX B OpraHu3sMe
1. YcTaHOBHUTE COOTBETCTBHE MEXKY PEAKIIMEH U €€ TUIIOM:

Peaknus Tun peakuun
Zn+ 2HCI| — ZnCl, +2H,0 IPOTOJIMTHYECKAS
CH3COOH + H,0 —» CH3COO™ + H30" OKHUCJIUTEILHO -
BOCCTaHOBHUTEIbHAS
CuSOy4 + 2 NaOH — Cu(OH), + 2H,0 KOMIUIEKCOOOpa30BaHus
CuSOy4 + 4KCN — K3[CUu(CN)4] + K2 SO4 HOHOOOMEHHAS
2. K npoTonutndyeckuM (KHCIOTHO-OCHOBHBIM PEAKIUSM) OTHOCSTCS CJICAYIOIINE BUIBI PEAKIIHIA:
A) b) B) I
3. OkucieHue - 3To Nporecc. . ....... , BOCCTaHOBJICHHE- MIPOILIECC. .........

t
4. Nonucate peakiuu u ypaBHaTh: NOy + HoO —> ...........

NO, + H0 2000ttt - ..

5. YcTaHoBUTE COOTBETCTBHUE MCKAY UCXOJHBIMHA BCUICCTBAMU U ITPOAYKTAMU HUX BSaHMOIIGﬁCTBHﬂ:
HcxoaHbie BelecTBa [IpoayKThI peakuun
A) P+ HNO3 (koHi1.) 1) P,Os + NO; + H,O

2) ZnS0, + S + H,0
b) P + HNO3 (pa36.) 3) H3PO4 + NO7 + H20
B) Zn + H,SO4 (paz6.) 4) H3PO4 + NO

5) ZnSO, + H,
I') Zn + HSO4 (koHIL.) 6) P,Os + NO + H,0

7) Zn0O + SO, + H,O

6 Jomnucats peakuuu 1 ypaBHATE: NHz + Oy —..........

NH3 I 02 Kam.

7. YcTaHOBUTE COOTBETCTBHE MCKAY UCXOJHBIMH BCUICCTBAMUA U MPOAYKTAMU UX B3aHMOI[eI>'ICTBH$IZ

HcxomHble BENIECTBA [poayKThI peakiuu
A) KMnO4 + NapSO3 + HySO4 l) MnO; + K, SO, + H,O

E) KMnO4 + Na,SO3 + H,O 2) KoMnO4 + Ko SO4 + HO
B) KMnO,4 + Na,SO; + KOH 3) KaMnOg4 + Na 2S04 + H,O

4) MnSO, + Na,SO4 + K> SO4 +H,0
5) MnO, + Na SO, + KOH
8. YcranoBute, k kakomy Tty OBP oTHOCHTCS peakuus:

Peakius tunn OBP

A) Cl; + 2KOH — KCI + KCIO + H,0 1) MeKMOJIEKYIsIpHAs

b) 4 KCIO3 — KCI + 3KCIO4 2) AMCTIPONIOPIIMOHUPOBAHUS
B) Mg + 2 HCI — MgCl, + H; 3) BHYTPUMOJEKYIIApHAs

I') 3S + 6 NaOH— 2Na,S + Na,SO3 +3H,0
1) 6CO, + 6 HoO — CgH1206 + 60,
E) 2NaNO3; — 2NaNO; + O

I'ereporennbie paBHOBeCHS
1. ITpuBeauTe mpUMepbl 00pa30BaHUs OCAIKOB, OOBSICHUTE 3aKOHOMEPHOCTH MX o0pa3oBanus. Kak
JOCTUTAETCA MOJIHOTA OCAXKIEHUS OCATKOB?
2. HanumuTe peakuuu, Jexanye B OCHOBE 00pa30BaHUs HEOPTaHUYECKOTO BEIECTBa KOCTHOU
TKaHH ruapodocdara KaabIusl.
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3. Hanmmire BeIpaXeHUE [UIs1 KOHCTaHTBI pacTBOpUMOCTH ciieayronux coenunenuit: AgCl, BaSO,,
Cag(PO4)3.

4. lonummmTe CleayIONe peaKkIuu:

a) Zn(OH)s (1) +20H ()=
6) Zn(OH)Q(TB~)+2H+(p):

Oo0mwsacauTe pactBopenue ocaaka Zn(OH), B kucmoTax u menoyax.

5. HaGnromaercss nmu oOpazoBaHue Ocajka CBUHIA CyiabdaTa MpH J00ABICHUU K HACBIIICHHOMY
pactBopy xsopuma csuHna (II) pacrBopa cymsdara narpus? Cpasau K ,(PbCly) ¢ K;p(PbSO,),
o0bsicHuTe Habmomaemoe siBienue. K,,(PbCl,)=11,6 10° , Kip(PbS04)=1,6 10

6. HaGmomaercss nu oOpa3oBaHHME OCaJKa CBUHIA HOAMIA NMPU J00ABJICHUH K HACHIIIICHHOMY
pactBopy xnopuna ceuxna (1) pacteopa momuna xamua? Cpasuus K,,(PbCly) ¢ K;p(Pbl2), 06bsicHuTe
Habmonaemoe sisienue. Ky,(PbCly)=11,6 10° , Kip(Pb 12)=1,9 10°

7. Ilpu B3aUMOJEHCTBUHM XJOPHAA KallblUsl C OKcajaToOM HaTpus oOpa3yercs OCalloK KaJbIus
okcanarta. Hamummre MONEeKyIsIpHO-MOHHOE YPAaBHEHHE PEAKIUH.

8. PacTBopuTCS T OCaj0K OKcajaTa KaJbI[Us: a) B COJSHON KHUCIOTE; 0) B YKCYCHOM KHUCIOTEe?
Hanummure MoJIeKyIsIpHO-HOHHBIC YPaBHEHUST HAOII0IaEMBIX TIPEBPAIICHUN.

9. O6bsicaute, mouemy pactBopumocts BaSO4 B uncToit Boje Bhiie, ueM B pactBope NapSOy;

10. O0BsicauTb, IOYeMy pactBopuMocTb AGCI B uncroii Bone Boiie, yem B pactBope AgNOs.

11. Ompenenute KOHCTaHTY PacTBOPUMOCTH (IIPOU3BEACHHUE PACTBOPUMOCTH) Ha MpUMeEpe: a)
xyopuna ceunia (11); 6) ceunna nomuaa; B) hocdara KaIbIus

12. B o6mem ciryqae mist anextponuta Kt,Any, KOHCTaHTa pacCTBOPUMOCTH OTIPEAEISAETCS ...

13. IlpousBeneHue pacTBOPUMOCTH — 3TO. ..

14. Bolpaxkenue s KoHCTaHThl pactBopumocT coequHenunii AQCl, BaSO,, Caz(PO,4), umeer
CHEAYIOUIUNA BUL; ...

KoMmuiekcHble coeinHeHust
1. Kakue coenrHeHUs1 Ha3bIBAOTCSl KOOpAMHAUUOHHBIMU? [IprBeanTe npumMepsl.
2. Knaccugukanusi KOOpJUHAIIMOHHBIX COETUHEHU.
3. I[Ipuposia XuMUYECKOM CBA3U B KOMILIEKCHBIX COCIMHEHUSIX.
4. Kak paccunTsiBaeTcsi o0OI1ast ¥ CTyleH4aTass KOHCTAaHThl HECTOMKOCTH (YCTOMYHBOCTH)?
5. ucconnanus KOMIUJIEKCHBIX COCIMHEHUM.
6. JlaiiTe onpezeneHue NOHATUI- KOMILIEKCOOOpa3oBaTelb U JIMTaHI.
7. YTO 03HAaYaeT NOHATHE IEHTATHOCTU JIUTaH/10B?
8. Kakue koMIIJIeKCHbIE COSTMHEHUS SIBIISTFOTCS XeTTaTHBIMU?
9. Kakue Ononornyecku BayKHbIE KOMILIEKCHI BbI 3HaeTe?
10. KondopmarnoHHbIe COCTOSIHUSI KOMIUIEKCHBIX HOHOB.

I'maposus coueit

1. ITpoueccel cobBaTallMM ¥ THAPATALINH.

2. I'mpponus conelt. 'maponns ¢ TOUKH 3peHUsT NPOTOJIUTHYECKON TEOPHUH.

3. Ponmp H;O u pactBopoB B ku3HeaeATeIbHOCTU. DU3HKO-XMMUYECKHE CBONCTBA BOJBI,
00ycCIaBIUBAIOIINE €€ YHUKAIBHYIO POJIb KaK €JMHCTBEHHOI'O OMOPACTBOPUTEIISL.

4. Kakue THIIBI COJIEH MTOABEPTarOTCs THApoIn3y? THIIBI THApOIN3a.

5. Ponb ruaponm3a OMOOpraHNYECKUX COSAMHEHHH B IIpolieccax KU3HEAEATeTbHOCTH?

6. Hanumure ypaBaenue ruapoinsza AT®. KakoBa ponb 3TOro nporecca B OpraHnu3Me 4yesoBeka’?

7. Kak BbIpa)kaeTcsi KOHCTaHTa I'MAPOJIU3a AJIs Pa3iI3u4HbIX CIydaeB ruaposnsa?

8. Kak onpenensiercs cteneHb ruipoinsa, (pakTopsl, BIUSIONIME HA CTETIEHb THAPOJIN3a.

9. Yo Ha3pIBaeTCs KOHCTAHTOM ruaponu3a? OT 4ero 3aBUCUT KOHCTAHTa THPOJIN3a CONH?

10. Hanncath KOHCTaHTY paBHOBECHUS AJIs C1a00M KUCIIOTHI, UCIOJIb3YsI 3aKOH JIEHCTBYIOIINX Macc.

11. KakoBbI 3aKOHOMEPHOCTH MPOTEKAHUS THIPOIN3a CONeH?
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12. [H'] nmna comeif, o0O0pa3oBaHHBIX CHIBLHOH KHMCTIOTOH ¥ claObIM  OCHOBAHHEM,

pPaBHA................ (mpuBecTH GopMyITy U pacueTa).

13. [H'] mma comeif, o06pa3oBaHHEIX C7ab0K KHCIOTOH M CHabbIM  OCHOBAHHEM,
pPaBHA................ (mpuBecTH GopMyITy U pacueTa).

14. [H'] nna comeif, o00pa3oBaHHBIX c1a0OH KHCIOTOM M CHIBHEIM  OCHOBAHHEM,
paBHA................ (mpuBecTH GopMyITy U pacueTa).

15. MonexyssipHble ¥ MOHHBIE YpaBHEHUS PEaKIUil MOCTAAUHHOTO TUAPOIU3a Cyab(puTa HATPUSI
UMEIOT BU/L.............

16. MonekynspHble 1 MOHHBIE YpaBHEHHS PEAKLUI NOCTAaJUIHOIO THApoIM3a KapOoHaTa HaTpus
UMEIOT BU.............

17. MonekynsipHble ¥ HOHHBIC YpaBHEHHUS pPEaKUUd THAPOJIM3A alleTaTa aMMOHUS HMEIOT

18. TIlpm mocrtemeHHOM MpHOABIEHUN K PACTBOPY CyibdaTa allOMHHHSA pacTBopa KapOoHara
HATpPHUS BHIAAAET OCATOK. .............. , TaK KakK..... (IpUBECTH YpPaBHEHUS PEAKIUl).

XHMHYeCKas KHHeTHKA. XHMHYeCKoe paBHOBeCHeE.

1. UYro wmsywaer xumuyeckas kuHeTruka? CKOpocTh XUMHUYECKMX peakuuil? Pacuer ckopoctu
peaKuuu AJis TETEPOreHHbIX U TOMOT€HHBIX CUCTEM.

2. 3axoH aericTByronmx mMacc. [lopsiok Xxumudeckoii peakuuu. [IpuBecTu mpuMepsl.

3. Xumuueckoe paBHoBecue. KoHcTaHTa xuMHuuyeckoro paBHoBecus. OT 4ero 3aBHCUT M OT Y€ro
HE 3aBUCUT KOHCTAHTa paBHOBecHA?

4. 3aBUCHMOCTb CKOPOCTH XHMMHYECKOH peakuuu orT Temneparypsl. [IpaBunu Baut-I'ododa.
VYpaBHeHue AppeHuyca.

5. Kak usmeHsiercss CKOpOCTh XMMUYECKOH pEaKkLMU HpPU YMEHBIIEHUU SHEPruu aKTHBAaLUU?
KaxoBa ckopocTh peakiiiu, Korjaa SHeprus akTUBaluu paBHa Hyt0? [1osicHUTh OTBET.

6. Karamu3. T['omorensslii u rereporeHHblii Katanu3. @DepmeHTaTHBHbIN KaTamu3. Kax
KaTajau3aTop BIUSET Ha XUMHYECKOe paBHOBecHe? 3aBUCUT JM YHCIOBOE 3HAYEHHE KOHCTAHTBI
paBHOBECHsI OT KaTaju3aropa?

7. Cwmemenue xumuueckoro pasHoBecus. [lpunnun Jle IHartenbe. KakoBo cooTHomeHue
CKOpOCTeH MpsiIMOM 1 00paTHOM peaklMy Ipu CMELIEHUH paBHOBECHUS: a) BIIPaBo; 0) BiIeBO?

8. MonekynsIpHOCTh XUMHUYECKHX peaknuid. [IpuyuHBI HEcOBHMAJEHUS MOJEKYISIPHOCTH U
MOPSAJIKA PEAKIIHIA.

9. CkopocTh XUMHUYECKHX peakiuil. PakTopbl, BIHMSIONIME HAa CKOPOCTh peakuuu. KoHcTaHTa
CKOPOCTH.

10. ®axTOpHI BIUSIONINE HA CMEIIEHUE XUMHUECKOTO paBHOBeCHS. [10SCHUTH OTBET.

11. Kakue  peakuuu  HaspiBatoTcd ~ oOpatuMbiMu?  Kakue — (akTbl  MOATBEpXKIAOT
IIPOTUBOMOJIOKHOCTD IPYT APYTYy OpsMOM M 00paTHOM peakuuii?

12. KoHcraHTa XMMHYecKoro paBHoBecuss U e€ ¢usnyeckuid cmpicn? Kak mo 3Hauenuio K
PaBHOBECHSI MOXHO CYyIUTh 00 OTHOCUTENILHOM COJEpPKaHUHM UCXOIHBIX BEIIECTB U KOHEYHBIX ITPOTYKTOB
B PaBHOBECHOH cucTeMe?

13. PaBHOBecHBII cOcTaB OOpaTUMOH CHCTEMBI M UYTO SBISIETCS €ro  KOJMYECTBEHHOM
xapakTepucTukoi? OT kakuX (pakTOpoB 3aBUCHUT, U OT KAKMX HE 3aBUCHUT YHCIOBOE 3HAUEHUE KOHCTAHTBI
paBHOBeCHS?

14. Tlouemy XMMHYECKOE paBHOBECHE Ha3bIBAlOT JUHAMUYEeCKMM? UTO Ha3bIBaeTcs CMeEIleHHEM
WM CIBUTOM XMMHUYECKOTO paBHOBECHS?

15. ®akropbl BAMSIOIMIME HA CMEIIEHHE XMMHUYECKOro paBHOBecHs. B Kakux ciydasx JaBlieHHe
BIIUSIET, @ B KAKMX HE BJIMSET HA XUMUYECKOe paBHOBecHe?

16. Kak BiuseT Ha XMMHUYECKOE PAaBHOBECHE: a) YBEJIMYCHHE KOHIIEHTpAIUU OJTHOTO M3 BEILECTB
00paTUMOM CUCTEMBI; 0) YMEHBIIICHNE KOHIIEHTPAIIMN OJTHOTO U3 BEIIECTB 00OPAaTUMON CUCTEMBI?

17. ®axTopbl, BIUAIONIME HAa CMEUICHHE XMMHUYECKOro paBHOBecus. Kak BIUseT H3MeHEHHe
TEeMIIEpaTyphbl Ha COCTOSIHUE XUMHUYECKOTO paBHOBECHS?
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BydepHsble cucTembl
1. 3HaUNUTENBHYIO POJIb B TOAACPKAHUHN TTOCTOSIHCTBA OMOJIOTMYECKUX JKUIKOCTEH,
TKaHEW U OPTaHOB UTParOT Oy(QEepHBIC pACTBOPHI.
2. Bydepnsie pacTBOpHI — 370 ...... (ITpuBecTn npumeps!)
3. BydepHnblie pacTBOPHI MO COCTAaBY OBIBAIOT ABYX OCHOBHBIX THIIOB:

(ITpuBecTu mpuMepHI)

4. Kaxnas u3 OydepHbIX cMecell XapaKTepHu3yeTCs ONpeAeSICHHOW KOHIEHTpaIlMed BOIOPOIHBIX
HMOHOB, KOTOpYIO Oy(epHas cucTeMa U CTPEMUTCS COXPaHITh MpPU J00ABICHUH ......... WIH ......... , a
TAKKE TIPU ...eevennnne

5. BeiBog ypaBHenus ['ennepcona-I'accenpbaxa aiis Oydeprsix cuctem | tuma (cnabast kuciaora u

6. BeiBon ypaBHenus I'ennepcona-I accennbaxa mis OydepHsix cucrem |l Tuma (cmaboe ocHoBaHME
Y €ro coJib (JOHOP IPOTOHOB):

7. pH OydepHBIX pacTBOPOB 3aBUCHT OT ............... y e U IPAKTUYECKU HE 3aBUCUT

8. Mexanusm OydepHOTo neiicTBUs alleTaTHON Oy(epHON CHCTEMBI:
...................................................... (Hamucatps ypaBHEHUS peakiiuii)

9. Mexanm3m OydepHoro neiicTBUS aMMOHUITHOH OydepHOil cucTeMsbl:
...................................................... (Hamucatps ypaBHEHUS peakiiuii)

10. Mexanusm OydepHoro aeiictust pochaTHol OypepHON CUCTEMBI:
...................................................... (Hamucatps ypaBHEHUS peakiiuii)

11. Mexanusm O0yhepHoro neiicTBus OukapOOoHaTHOUM Oy(hepHOI CHCTEMBI:
...................................................... (Hamucatps ypaBHEHUS peakiiuii)

12. Mexanusm OydepHoro aeiicTBust 6e1KoBoi OypepHOl cCHCTEMBI:
...................................................... (Hamucates ypaBHEHUS peaKiimii)

13. IIpu noGaBIeHUH COJITHOW KUCIIOTHI K alleTaTHOMY Oydepy MPOUCXOAUT peaKIus:
.......................................................... (Hamucatps ypaBHEHUE peaKilim)

14. Ilpu no6GaBiaeHNH MIEIIOYH K alleTaTHOMY Oy(epy TPOUCXOAUT PeaKITHs:
.......................................................... (Hamucatp ypaBHEHHE peakiiun)

15. Ilpu no6GaBIeHUHN COJITHON KHCIIOTHI K aMMOHUITHOMY Oy(epy MPOUCXOAUT PeaKITus:
.......................................................... (Hamucatp ypaBHEHHE peakLinn)

16. Ilpu noGaBieHuu mienour K aMMOHUMHOMY Oydepy MpOUCXOIUT PEAKIIUS:
.......................................................... (Hamucatp ypaBHEHHE peakLnn)

17. Ilpu noGaBieHUH COJITHOM KUCIOTHI K (hochaTHOMY Oydepy NPOUCXOANUT PEAKITHS:
.......................................................... (Hammucatp ypaBHEeHHE peakLinun)

18. IIpu nobaBnenuu mienouu K pocharnomy Oydepy NPpOUCXOTUT PEAKITUS:
.......................................................... (Hamucatp ypaBHEHHE peakLinn)

19. Mepoii OydepHOil eMKOCTH CITYXKHT ...

20. BydepHoil eMKOCTBIO CUCTEMBI HAa3bIBAETCS BEJIMYMHA, ...........

21. Maremaruyecku OydepHas eMKOCTh IO KMCIIOTE ONPEAEIAeTCs CIEAYIOUM 00pa3oMm:

23. byepHas eMKOCTb 3aBUCUT OT ...cuvenrennnnnnnnn.
24. B otnuuue ot 3HaueHus pH, OydepHas eMKOCTb 3aBUCHT OT ..................

25. IlepeuncnuTte OCHOBHBIE Oy(hepHbIe CUCTEMBI )KMBOT'O OpraHU3Ma:
1)..2)...3)..4) ...
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TeopeTnueckne 0CHOBBI KOJIMYE€CTBEHHOI0 AHAIH3A
1.Yrto uzyyaer ananutrudeckas xumus? M3 kakux pa3aenoB OHa COCTOUT?
2. [laiiTe onpeaesneHrne KOIMYECTBEHHOTO aHaIM3a.
3. Ha xakoMm 3aKkOHE OCHOBBIBAIOTCSI METObl KOJIMYECTBEHHOI'O aHAINU3a?
4. Ha xakue rpynmsl JeasTcs METO/Ibl KOJIMYECTBEHHOTO aHanu3a’?
5. Kakue BubI aHamm3a OTHOCSTCS K XUMUYECKUM MeToam?
6. [lepeuncnure onepanuu, IPUMEHSIEMbIE B TPABUMETPUUECKOM aHAIIU3E.
7. Ha yem OCHOBaH TUTPUMETPUUYECKUN METO/]] aHaIu3a?
8. CpaBHUTE rPaBUMETPUUECKUI U TUTPUMETPUUECKUIM METO/IbI aHAJIN3a 10 JUIUTEIBHOCTH U

TOYHOCTH.

9. KakoBHI HEJIOCTATKH XUMUYCCKUX METOHIOB

10. TurpumeTrpuyeckuii ananus. HegoctaTkun XUMUYECKHX METO/IOB aHAIN3a

11. Ha3BaTh 10CTOMHCTBA IEPMAHIAHATOMETPUYECKOTO METO/1A.

12.I'pynmbl, Ha KOTOPBIE ASISAT METObI TATPUMETPUUYCCKOTO aHATN3a

13. B ueM 3akitoyaeTcsi CylHOCTh IEPMAaHTaHATOMETPUUYECKOTO TUTPOBAHUSA?
Meroa npssMOTo TUTPOBAHUS.

14. B yeM 3akIr04aeTcsi CyIIHOCTh IEPMAHTAHATOMETPUYECKOTO TUTPOBAHUS?
Meroa npsiMOro TUTPOBAHUS.

15.HopmanbHOCTb KaK cI0CO0 BBIPAYKEHUS! KOHI[-IIMU. DKBUBAJICHT JIEMEHTA. 3aKOH

OKBHBAJICHTOB

16. YUemy paBHa SKBUBaJIEHTHAs Macca [IEpMaHIraHaTa Kajus B peakllMi B3aUMOJEHCTBHS €ro ¢

OKCaJIaTOM HaTpusi B cepHOKHUCION cpene? Kak ona onpenensiercs?

17. Tutp xak crocod BeIpaskeHUs1 KOHIEHTpaluu. TutpoBanue. Touka 3KBUBaJIEHTHOCTH

18. MossipHast KOHIEHTpalKs Kak Coco0 BbIpa)kKeHUS! KOHLIEHTPALUH.

19. Kak onpenenuTs rpaMM-3KBUBAJIEHT KUCIOTHI?

20. MosnsiinbHast KOHLIEHTPALUS KaK CIocO0 BBIPaXKEHUs KOHLIEHTPALIUH.

25. Kak onpeenuth rpaMM-3KBUBAJICHT COJIU?

26. Kak onpenenutb rpaMM-3KBUBAJICHT KUCIOTHI?

21. Ilouemy nepmMaHraHaTOMETPUUECKHUE UCCIIEIOBAHUS TIOYTH BCETa MPOBOJAT B KUCIION cpene?

Hanucarb PE€aKnuro.

22.TpeboBaHusl, IPEABSABISEMBIE K P-SIM B THTPUMETPUUECKOM aHAIM3E.

23.IToueMy He HYKE€H UHAMKATOP MPU NEPMAHTaHATOMETPUUYECKUX OMNPEIECIICHUAX?

24 Kakoe aeiicTBHE 0OKa3bIBa€T CBET Ha PACTBOP I€pMaHraHaTa Kajius IIpHU ero

Xpanenun? Hanucatb peakuuto.

26. MOXHO 71 MCII0JIb30BATh Il pabOThI CBEKENPUTOTOBICHHBIN pacTBOp MEepMaHIaHaTa Kajaus?

Bonpoce! B OTKpbITO TecTOBOM (hopMe:

. KonnuecTBeHHsbIl aHAIN3 — 3TO..........

. MeToasl KOIMYECTBEHHOTO aHAIN3a JEJISTCS Ha CICAYIOUINE TPYIIBL. . . ........

. K Xummuuecknum MeTosaM aHajiu3a OTHOCATCA. ... ........

. 'paBuMeTprYECKUI aHAIN3 OCHOBAH Ha...........

. TUTpUMeTpUUECKNii aHAJIN3 OCHOBAH Ha............

. 'paBuMeTpHYECKUI METOT BKIIKOYAET ONEpaALHH. . .......

. K HegocraTkaM XMMHUYECKUX METO0OB aHAIN3a MOXHO OTHECTH. ............

. K ¢usnueckum Meronam aHaimsa MOXHO OTHECTH ............

. K ¢pu3nko — xuMuueckum MeTo/1aM aHain3a MOKHO OTHECTH TaKue, IPU KOTOPBIX.............
10. TuTpoBaHHMEM HA3bIBAIOT MPOIIECC. .........

11. TpeboBanus1, NpeabsBIsAEMbIE K PEAKLUAM B TUTPUMETPUIECKOM aHAIH3E. . .............

12. [To Tumy HCIIONIE3YEMbBIX XHMUYECKUX PEAKITUi METOIbl TATPUMETPUYECKOTO aHAaJH3a JIENISAT

OO ~NO Ol WN -
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Meroa nepMaHIaHATOMETPUH
. Merox nepMaHraHaTOMETPUM OCHOBAH Ha..............
. B kucnoii cpene nepmMaHraHar Kajivs BOCCTAHABIMBAETCS 10 CXEME.............
. B menounou cpene nepMaHraHaT Kajausi BOCCTAaHABIMBAETCS 110 CXEME.............
. B HeliTpanpHON cpelie nepMaHraHaT Kajius BOCCTAHABIMBAECTCS 110 CXEME
. Meroa nepMaHraHaTOMETPUH UCHOB3YIOT. ............
. IlpurotoButs THTpOBaHHBIN pacTBOp KMNO, o TOYHOM HaBeCKe HENb3s, TaK KaK
. Xpaunutb pactBop KMNO4 HY’)kKHO B TEMHOTE, TaK KaK..............
. [Ipeumy1iectBa MeTO1a IEPMAHIAHATOMETPUHU COCTOST B CIEAYIOLIEM
9. HemoctaTtkn MeTojaa MEpMaHraHATOMETPUU COCTOSIT B CIEAYIOLIEM. ............
10. KMnOQO4 pearupyeT ¢ okcaaaToM HaTpHUs B CEPHOKHCIION CPeJie COTIACHO PEaKIHH. . ..........
11. B ocHOBe MeTo/1a onpesiesieHnst % - HOTO COZIepKaHUs Keje3a B pacTBOpe coi Mopa JIeKUT
peaKkmus...............
12. B nepMaHraHaTOMETPHUH PEAKIIUIO ITIOYTH BCETJa IPOBOJAT B KMCIION Cpeie, TaK Kak
13. KMnQ4 pearupyert ¢ oKcajJaToM HaTpUs B CEPHOKHCIION CPEeIe COTJIACHO PEAKLHUM. .. .......

14. B ocHoBe MeToza onpezenieHuss % - HOro CoJepKaHus jKkeJie3a B pacTBope cosid Mopa JiexuT
PEAKLIUSA. ...eenvennen

15. OkucaurenbHasg aktuBHOCTE KMNQO,4 Hanboliee BBICOKAA B ........ cpene.

0NN KW~

BOIIPOCHI K MOAYJIO Ne3

BnoopraﬂuquKaﬂ XUMMUA

1. OcHOBHBIC TMOJOXKEHUS TEOPUM CTPOCHMSI OpraHuyeckux coeauHeHuit A.M. bytieposa.
N3omepust kak cnenuduueckoe iBJIeHHEe OPraHu4eCKOH XUMHH.

2. KJ'IaCCI/I(bI/IKaI_[I/IOHHLIC IMPHU3HAKHW OPraHHYCCKUX COCJIMHEHMI: CTPOCHHUC YIJTICPOAHOI'0 CKCJICTA

1 npupoa GyHKIMOHANBHOM rpynmbl. dyakronansHas rpynna. CtpykrypHas Gopmyna. CTpyKTypHbIE
HU30MEPBI.

3. OcHoBHbIe mpaBuiia coctaBieHus HazBanuii mo HomeHknarype MIOITAK st opranuueckux
COEIMHEHMI; 3aMECTUTENIbHAS U paAuKaIo-(yHKIIMOHAIbHAsI HOMEHKJIATypa.

4. PonoHauvanbHas CTPYKTypa, 3aMECTHTENM, XapaKTepucTuueckue rpynnbl. [lokaxure Ha
KOHKPETHBIX IIPUMEpax.

5. OcCHOBHBIE KJIACChI OHMOJOTHYECKH BaKHBIX OpraHU4YC€CKHX COCIUHECHMI: CIINPTOB, CI)GHOJ'IOB,

THOJIOB, AMHUHOB, TMPOCTHIX 3(UPOB, CYIbPUAOB, albAETHAOB, KETOHOB, KapOOHOBBIX KHCIIOT.
Opranndeckue paauKasl.

Yro Takoe n3oMepHs U Kakue BUAbI ee Bam n3BecTHbI?
Kakue snextponHsle 3¢ dexTrl 3amectuteneid Bel 3Haete?
OcnosHable npueMsl HomeHKAaTypsl FOITAK coennnennii.

© oo N o

ATOMHBIE OPOUTATN U UX TUOPUIU3ALIHUS.

10. CtpykTypHasi ¥ IPOCTPAHCTBEHHAS H30MEPHH.

11. Kondurypanus u koHpopmarus.

12. Tlousitue apomaruyHocTd. COnpsiKEHUE U DJIEKTPOHHBIE A (DEKTHI.

13. Crepeonsomepus. OnTuyeckas M30MEpHUs MOJIEKYJ U €€ MEIUKO-OMOJIOTHYEeCKOe 3HaYeHHUE.
DJIEMEHTBI CUMMETPUH MOJIEKYJI.

14. AcummeTpudeckuid aToM yriepoja (LIEeHTP XUPATbHOCTH).
15. OnTryeckass akTUBHOCTh. DHaHTHOMEpHs. Jlnactepeomepus.
16. Partemartsl. Paciierienue pamemMaToB.

17. CBs3b IPOCTPAHCTBEHHOT'O CTPOEHUS COEAMHEHUN € MX OMOJIOTHYECKON aKTUBHOCTBIO.
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18. Hanmmute ypaBHEHUE peakuuu nosyueHus ¢peHossta Hatpus. [lodemy ¢eHon B oTiinyme OT
CIHUPTOB CIIOCOOEH pearupoBarh ¢ IeI04aMu?

19.B uem npuumHa OoJyiee KHUCIOTO Xapakrepa (PEHOJBHOIO T'MJIPOKCHIIA MO CPABHEHHUIO CO
CIUPTOBBIM?

20.TTouemy npu nob6aenenuun HCl x pactBopy ¢enomnsita HaTpusi HaONrOgaeTCs MOMYTHEHUE
pactBopa? IloueMy deHOISIT HATPUS HE pa3jiaracTcsi BOJIOK?

21. HannmuTe cxeMy B3aUMOJICHCTBHSI STWICHIIUKONA ¢ Tuapokcunom mean (1) ¢ obpasoBanuem
XEJIATHOTO KOMITJIEKCA TTIUKOJIATA MEH.

22.Kakoil CTpyKTYpHBIH (parMeHT CoJep>KaT OpPraHUYECKUEe COEOUHEHHS, PpaCTBOPSIOLIUE
rugpokeua meau (11)?

23. Hanmmute cxeMy B3auUMOACWCTBHS JUAITUIAMHHA C TMHKPUHOBOW Kucinotod (2,4,6-
TPUHUTPOPEHOIT).

24. CpaBHUTE KHCIOTHOCTh ATHJICHIVIMKONA M dTaHona. KakuMu peakiusMyd MOXKHO TOATBEPIUTD
pasnuyuue B UX KUCIOTHOCTH?

25. Kak nenarcs KUCIOThI B 3aBUCUMOCTHU OT MPUPO/IBI JIEMEHTA, CBA3aHHOTO C IPOTOHOM?

26. Yto Takoe Ka, pKa? Kakas cymiecTByeT 3aBUCHMOCTb MEXAY X BETMYUHON U CUIION KUCIOTHI?

27. JlaTe onpeneneHuu KUCIOTHI U OCHOBAHUS 110 TeOpuH bpeHcrena.

28. Ot xakux (hakTopoB 3aBHCUT cuia kuciaot? [lepeuncnure ux.

29. Kak 3aBHCHUT KHCIOTHOCTH OT NPHPOJBI aTOMa B KHCIOTHOM neHTpe? Kak oHa m3MeHsieTcs B
rpymnmnax, B nepuojax? Ilouemy?

30. OxapakTepusyiiTe BIMSHHAE JOHOPHBIX M AaKIENTOPHBIX 3aMECTHTENCH Ha CHJIy KHUCIOTHI H
OCHOBaHMM.

31. Kak 3aBUCHT KHCIOTHOCTb OT IPUPOJIbI PACTBOPUTENS?

32.Yto Takoe p- u m-ocHoBaHus ? [IpuBeauTe nmpuMepsl.

33. Kakas BenmuumHa SIBIISETCS KOJIMYECTBEHHOW XapaKTEPUCTUKOW CHIIBI OCHOBaHUI? DU3NUECKUit
cMbIcT pKiys.

34. Onpenenenue KUCIOT U OCHOBaHMI 110 Teopun JIbrouca.

35.Cytp mpunmuna JKMKO. OxapakrtepusyiiTe >XecTKME€ M MITKME KHCIOTBI M OCHOBAHHUS.
KuCcnoTHOCTB JXUIKUX CHUCTEM OpraHu3Ma.

36. HanuiuTe ypaBHEHHE peaklMii MOTY4YEHUS 3TUIaTa HaTPpUs U €ro THIPOIIN3a.

37. Kakoe CBOHCTBO CIIMPTOB MPOSIBIISIETCS B PEAKIMH ¢ METANTNYECKUM HaTpuem?

38. MO’KHO J1M ¢ TOMOIIBIO IIBETHBIX MHMKATOPOB OOHAPYXKHUTh KUCIOTHBIE CBOICTBA ATajoHa?

39. [Touemy CHPTHI pearupyIOT C HATPUEM MeJJIEHHEe, YeM Boia?

40. ITouemy Boja pasnaraer dTHJIAT HATPHUS?

41. CpaBHUTE OCHOBHOCTb AUATUJIAMHHA U AHWJIMHA.

42.Tlouemy mnpu J00aBIEHUU K HMYJIbCUM AHMUJIMHA XJIOPOBOJAOPOAHOM KHUCIOTHI 0Opa3yercs
npo3pauHblii pacTBop? Hamummure ypaBHEHHE peaKIiu.

43.00mass xapakTepHCTUKA PEAKIIMOHHON CHOCOOHOCTH TeTepo(yHKIIMOHATIBHBIX COEIMHEHHH.
KucinoTHo-0CHOBHBIE CBOCTBA.

44. T'erepohyHKIIMOHALHBIA 3aMECTUTENh Kak (akTop, BIUSIOMIUNA HAa XUMHUYECKHE CBONCTBA
peakuoHHoro 1eHTpa. Crnenuduieckue peakiuy reTepoyHKIIMOHATBHBIX COSIMHEHUH.

45. bruonornyeckd BaKHbIE KJacchl TeTepOodyHKIMOHAIbHBIX COEIMHEHUH U UX CBOICTBa.
HenacpiieHasle  KapOOHOBBIE  KHCHOTBL.  OKCHKHMCIOTHI  (TMIPOKCHUKHUCIOTHI). AMHHOKHUCIOTHI.
Oxcokucnorel. Hamummre cxemy B3auMOJEHCTBHUS allETOYKCYCHOTO 3¢upa ¢ pa30aBiIeHHON CEpHOM
KHUCJIOTOM.

46.Kakue mNpOAYKTHl pacCIIEIUIEHUs] aleTOyKCYCHOro s¢upa oOHapyxuBaroTcs B 1-H u 2-i
npobupkax? Hanummre cxeMbl COOTBETCTBYIOLIUX peakuii OOHAPYKEHUS TPOYKTOB PACIIEIICHHUS.

47. HanumuTte cxemMbl 00pa30BaHus THAPOTapTpaTa U TapTpaTa Kajusl.
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48. O yeM CBUETENBCTBYET 00pa30BaHME ABYX COJICH BUHHOM KHCIOTHI?

49. Hanumute cxemy B3aummoneucTBusi runpokcuaa menu (lI) ¢ taprparom kamus. Hanmmumem
KaKOIo CTpYKTypHOTo (hparmMeHTa o0ycioBIeHa peakuus’?

50. Kakoil mpoayKT pa3inoKeHus JUMOHHOW KHCJIOTBHl OOHapyXuBaeTcs B 1- mpobupke?
Hanumure cxemy peakuumu.

51. buosornyecku BaXKHbIE T€TEPOLUKINYECKUE CUCTEMBI. [IATHUYIEHHbIE M€TEPOLUKIIBI C OJHUM
rerepoaromMoM. [lupounn, dypan, Tnoden. [lonsTue o cTpoeHUN TETPAIUPOJIBHBIX COeAMHEHUH (opduH,
remMMm). JInHEHHbIE TETPAUPOJIbHBIE COEIUHEHUS.

52. Unpnon (6enzonuppoin). Crpoenue, cBoiicTBa. bronornyeck akTHBHBIE IPOU3BOIHBIC HH/IOJIA.

53. [IaTn4eHHbIe TETEPOLMKIIBI ¢ IByMs U Ooisiee reTrepoatoMamu. MiMuiazon, cCBOHCTBA; MEIUKO-
OMO0JIOrNYECKOE 3HAYCHUE IPOU3BOIHBIX.

54.Tlupazon, okcazois, Thazoia. CTpoeHue, CBOWCTBa, Ouosorndyeckue (QYHKIUM NPOU3BOIHBIX.
[Tupazonon-3 — CTpyKTypHasi OCHOBAa HEHAPKOTUYECKUX aHAIBIE€THKOB (aHAIBIUH).

55. lllecTuuseHHbIE TE€TEPOLMKIBI C OAHUM IeTepoaroMoM. lIMpuauH, HUKOTHMHOBAs KHCIOTAa U
HUKOTHHAMHJI. M30HMKOTHHOBas (Y-NUPUIMHKApPOOHOBAs KHUCIIOTA), MEIUKO-OMOJIOrHMYecKre (YHKLUU
IIPOU3BOIHBIX.

56. lllecTusIeHHBIE TETEPOLUKIBI C OJHUM TIeTePOATOMOM: NMUPHUMHIUH, MUPa3HH. [ UAPOKCH- U
aMMHOIPOMU3BOJHBIC MUPUMUANHA — KOMIIOHEHThl HYKJIEHHOBBIX KHUCIOT. bapOuTypoBas kuciora u ee
IIPOU30/IHBIE.

57. bunuknuueckue rereporukisl. Ilypun. ['mapokcu- u amuHomypuHbl. MoueBasi KucioTa.
JlakTUM-JIakTaMoOBass ~ TayToMepHs. AJEHMH; MEAMKO-OMOJIOTMYECKOe 3HAUYE€HUE IPOU3BOJHBIX,
TayTOMEpHBIE (POPMBEI.

58.Ilonstue 06 ankanmoupax. ['mrpuH, HUKOTHH. [IpOM3BOAHBIE TpomaHa - aTPONMH W KOKAWH.
MeTtunpoBaHHbIe KCAHTHHBI — KOPEUH, TeOPUIUINH, TEOOPOMUH.

59. Ha3oBuTe mnpu4MHBI BO3HMKHOBEHHS OKpPAacKH AaHTHIIUPUHA W aMHIONHUPUHA C XJIOPHIOM
xene3a(lll). Kakoe npaktuyeckoe 3Hau€HHUE MMEET PEAKIUS aHTUIMPUHA U aMUJONUPHHA C XJIOPUAOM
xeneza(lll).

60. Kakue BemiecTBa SIBISIOTCS aMUHOKHCIOTaMH M IOYEMY HWMEHHO O-aMHHOKHCIOTHI MMEIOT
BaKHOE OMOJIOTUYECKOE 3HAYCHHE?

61. Knaccuduxanus a-aMUHOKHUCIIOT M UX HOMEHKJIaTypa. M3oMepust aMMHOKHUCIIOT.

62.CBoiicTBa 0-aMHHOKHCIOT. [loueMy 0-aMHUHOKHCIOTBHI CIIOCOOHBI B3aWMOJICHCTBOBATH C
KHUCJIOTaMU U 1Ie049amu?

63. CrtocoOBI TTOJTydeHUsT aMUHOKHCIIOT.

64. Hanumute ypaBHEHHE peaKIUU B3aWMOJCHCTBHS TIWIMHA C HUHTHIApUHOMHU. Kakumu
BHEUIHUMHM [pU3HAKaMU XapaKTepU3yeTcsl peakuus a-aMUHOKUCIOT ¢ Hunruapuaom? Kaxkoe
MPaKTUYECKOE MPUMEHEHNE NMeeT 3Ta peakuusa? KakoBbl NpUUMHBI U3MEHEHHSI OKPACKU MHANKATOpa?

65. Hanummre cxeMy B3aMMOJEHCTBHS TJHUIMHA C  A30TUCTOM  KHUCIOTOH. HaszoBure
oOpa3oBaBiyecss coeAuHeHus. Kakoe mMpakTHyeckoe NPUMEHEHME HMEET PeaKIMs aMUHOKHCIOT C
a30TucTOM Kuciaoroi (meton Ban-Craiika)?

66. Hanuiure ypaBHEHHE peakIMHM B3auMOJEHCTBHA TINMIMHA ¢ QopmaibaerugoM. Kakoe
MPaKTUYECKOE TPUMEHEHHUE UMEET Peaklusl 0.-aMUHOKHUCIOT ¢ hopmanbaerugom (Mmeron CepeHceHa)?

67. Hanumure cxeMy B3auMmojieiicTBus riuuuHa ¢ kapoonarom menu (11). Kakoit uBer xapakrepen
JUIS. pacCTBOPOB KOMITJIEKCHBIX coJielt Menu? Kakoi THn KoMIiekcoo0pa3oBaHus UMEET 37eCb MECTO?

68. HanumuTe ypaBHEHHE peakiMM B3aMMOJAEHCTBHS O-aJlaHMHA C TMIPOKCUAOM Hatpud. [louemy
M3MEHsIeTCA OKpacka MHIMKATOpa B X0JI€ peakiuu?

69. Hanuiure ypaBHEHHE peakiMM B3aMMOJEHCTBHS O-aJJaHMHA C XJIOPOBOJOPOJHOM KHCIOTOM.
[ToueMy u3MeHsIETCS OKpacka HHANKATOPA B XO/1€ PeaKkuu?
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Kaaccnl OpPraHu4YeCKHX BEIIeCTB

1.  OcHOBHBIE IPEACTABUTENIN APOMATHUECKUX COCTUHEHUN OEH30JIBHOTO psiia M UX (PU3UKO-
XUMHYECKas XapaKTepUCTHKA.

2. DnexTpopmiIbHOE 3aMeIeHIEe B MOHOSIEPHBIX apeHaX U UX MPOU3BOIHBIX.

MexaHu3M peakuii 31eKTpo(UIBHOTO 3aMELIeHNs] B apOMaTHUECKOM sApe. [ anorennpoBanue
invitro u invivo.

AnxunupoBanue u aunnuposanue. Hurposanue.CynbdupoBanue

3. Opuentupyroliee JeiicTBUE 3aMeCcTUTENCH B OEH30JIHOM sifIpe.

4.  DnexTpopuibHOE 3aMellleHWEe B KOHACHCHUPOBAaHHBIX apOMAaTUYECKUX YIJIEBOJOPOJax
(KOHJAEHCUPOBAHHBIX apeHaXx).

5.  CrpykrypHble (parMeHThl KOHJCHCHPOBAaHHBIX YIJIEBOJOB B OHMOJOIMYECKH aKTHUBHBIX
BELIECTBAX.

OnexkTpoduiIbHOE 3aMELICHHE B ApOMATUYECKUX FeTEPOLUKINYECKUX COSJUHEHUSX.

6. Apomaruyeckue yriIeBOAOPOABI, CTpoeHHe OeH30JpHOr0 Kosbla. KoHJaeHcHpoBaHHBIE
apomarudeckue yrieBopopoabl. ['erapensl. Ilpusnaku apomaruyHocTH. MexaHu3M peakuun Sg,
CTPOEHHE T- U G-KOMIUIEKCOB.

7. Peakmum Sg B apOMaTHYECKUX  YIVIEBOAOPOAAX: TaJIOTEHUPOBAHUE, HUTPOBAHMUE,
Cyiab(UpPOBaHUE, ATKWIMPOBAHUE W ALMIMPOBAHUE; KUCIOTHBIM KaTaliu3 B PEaKUMSIX AJTKUIMPOBAHUS
aJIKEHAaMH U CIIMPTaMH.

8. Bimsawme 3amectuteneil Ha xoy peakmuu Sg. OpuentanTsl | u |l pomxa. buonorudueckas poin
peakmuii Sg.

9. Peakmum npucOEAMHEHUS C y4acTHEM apOMAaTHYECKHUX YIIIEBOJOPOJIOB. Peaknmu oKucieHus
apOMAaTUYECKUX YIIIEBOJOPOIOB.

10. OcoOeHHOCTH XWMHYECKHUX CBOWCTB KOHJCHCHPOBAHHBIX aHAJIIOTOB OcH30yia (Ha TpUMepe
HadTanuHa). TepMoaMHAMUYECKH U KMHETHYECKH KOHTpOJIupyeMble peakiui. OcoOeHHOCTH peakuuii Sg
B F€TEPOLIUKINYECKUX COETUHEHUSIX.

11. CpaBHure 31ekTpoHHOE cTpoeHue okcorpymmsl ¢ C=C cBsa3bto. [Touemy okcocoennHeHUsIM
CBOWCTBEHHBI PEAKIMH HYKJICO()HUIHLHOTO IPUCOSAUHEHUS AN?

12. Hanumwure peakuuu MOJy4YeHHs CIEOYIOLIMX aleraneidl uepe3 cTaauio o0pa3oBaHUs
nonyarneraneii: 1,1-mudTokcunponana, 1,1-auMeTokcn-2-mMeTunoyTaHa.

13. Hanummre cxembl peakiuil B3auMOJEHCTBHA YKCYCHOTO ajbJeruja U aleToHa C
TUIPOKCHIIAMUHOM, TUIAPAa3HUHOM, 2,4-TUHUTpoeHuaruapasuHoM. [lo kakoMy MexaHU3My HpPOTEKaroT
3TH peakuuu?

14. Hamumwure peakuuio ajlbJ0JIbHOM KOHAEHCALMU, KaTalu3UpyeMyl KHCIOTaMU WM
OCHOBAaHHUSIMH, JJs TponaHais M mponaHoHa. OINUIINTE MEXaHU3M albJ0JbHON KOHJEHCAIUH.
OO0bsacaure npuunHy mnosiBaeHuss CH-kucnoTHbIX cBOHCTB y anpaerugoB. Kakoe mnpeBpaiieHue
UCTBITHIBAIOT TOJIyYEHHBIE aJIb/I0JIU IPU HarPEBaHUU?

15. TlouemMy mpu MOPOJOIKUTEIHHOM CTOSHUM BOJHBIM pacTBOp ¢opMmaibaeruaa mpuooperaer
KHCITyI0 peakuuio? Hanummure cxemy NpoucXosieil peakiiui U 00bSICHUTE €€ MEXaHU3M.

16. Hammmmre cxemy MpeBpalieHHs alleToHa W dTaHals B HomodopMm. Kakoe obmiee HazBaHue
UMEIOT peakuuu Takoro Ttumna? Kakol CTpyKTypHbIM (parMeHT OOYCIOBIMBAaET NPOTEKaHHWE ATOMH
peakuuu

17. Knaccudukanus, puzndeckue CBOWCTBA, HA3BaHUS KApOOHOBBIX KUCIIOT.

18. PeaknuoHHBIE IEHTPHI B KAPOOHOBBIX KUCIIOTAX.

19. KucioTHO-OCHOBHBIE CBOWCTBA KAPOOHOBBIX KHUCIIOT.

20. KapOoHOBBIEC KUCIIOTHI KaK alMINPYIONINE peareHThl: TaloreHupoBanne, O-arimpoBaHie
(KuCNOT, CIUPTOB).

21. CpaBHHTENbHAS aKTUBHOCTH CJIOXHBIX d(PHUPOB U THOIPHIIOB B PEAKIHIX Sy

22. buonoruueckas poib peakiuil ampuinpoBanus. AnuiakopepmerT A. Peakiium KOHAEHCAIUU C
ydacTueM aretusl KopepMeHnTa A. AuuianepeHocsmme OenK.

23. O-aumnMpoBaHuE CIIUPTOB ALMIXJIOPUIAMU, aHTHAPUIAMHU KapOOHOBBIX KHUCIIOT.

24. N-amuimpoBaHHEe aMUHOB, 00pa30BaHNE aMHUJIOB KHCJIOT.
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25. C-anmnupoBaHMe, CIOXKHO-3(pHUpHAst KOHACHCAIIHSL.

26. Peakmuu Sy mpou3BOIHBIX KapOOHOBBIX KHCIIOT: aMHUOB, TUAPA3UI0B, HUTPUJIOB.

27. B3zaumomnpeBparieHus GyHKIMOHATBHBIX TPOU3BOIHBIX KAPOOHOBBIX KUCIOT.

28. CrpoeHue 1 CBOWCTBA (PYHKIIMOHAIBHBIX IIPOU3BOAHBIX KAPOOHOBBIX KHCIOT

-Cnoxusie a3¢pupst RCOOR'.

-Cnoxnpie THo3¢Gupsl RCOSR'.

-buonorndeckoe 3HaueHNEe THOAIPUPOB U KAPOOHOBBIX KUCIIOT.

-AMUJIBI, TUAPA3UIBI, HATPHUIIBIL.

-AHTHJIPH]TBI KAPOOHOBBIX KUCIIOT.

-ITepeHoC alMIIBHBIX TPYIIIL.

29. OyHKUMOHATBHBIE TPOU3BOJAHBIE YTOJBHOW W CYNb(OHOBBIX KHUCIOT M HUX MEIHKO-
OMOJIOTHYECKOE 3HAUCHHE.

30. Menuko-Onomornueckoe 3HaYeHUEe Peaklnii HyKIeo(pHIbHOTO 3aMEIICHUs B psIy KapOOHOBBIX
KHCJIOT M UX (DYHKIIMOHAJIbHBIX TPOU3BO/IHBIX.
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Ne MITJI-19
(I)ellepa.nbnoe rocyiapCcrBeHHO€ 6]0[[)KeTHO€ 06p330BaTeJ’ILH06 yYupexaenue

BbicuIero oopasoBanus «Cepepo-OceTHHCKAs rOCYIapCTBEHHAS] MEIUIMHCKAS aKaJeMUsI»
MunucrepcrBa 3apaBooxpanenust Poccuiickoit @enepanuu

Kadeapa xumun u pu3uku

9TaJOHBI TECTOBBIX 3aJaHUH

10 JUCIUAILINHE
«OBIIASI XUMU S, BUOOPTAHUYECKAS XUMMUSI»

OCHOBHOH NMpo(ecCHOHANBHOM 00pa30BaTEIbHOM MPOTPAaMMbI  BBICIIIETO 00pPa30BaHUs — IPOTPAMMBI

crienuanuTeTa 1o crnenranbHocTu 32.05.01 Meauko-npoduiiakTudeckoe 1eo,
yrBepxaeHHou 24.05.2023 r.

Ui cTyneHToB 1 kypcea

o cnenuaibHOCTH 32.05.01 Meauko-npoguiakTuieckoe 1ejio

r. Bmagukaska3, 2023 r.
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OraaBienune

Kon .| KosmmuecTBo
e HaumeHOBaHME KOHTPOJMPYEMOI0 bopmupyemoii TeCTOR cTp.
pa3iesa (TeMbl) TUCHUILUIMHBI/MOAYJAS  |KOMIETEHIIHH c__mo__
(Bcero)
(?Tama)
1 2 3 4 5

Bun Texkyuuii KOHTPOJIb ycneBaemocTu/IlpoMexyTounast arrecranus

KOHT-51

1. Bxoouoii koumpons yposHa nod2omosexu OIIK-3 20 ¢ 28 no 30

00yuarWuUxcsL:

2. OcHosbl 0bwell xumuu. OIIK-3 468 c3lno 89
2.1. | PacTBOpBl M UX (PU3HKO-XUMHYECKUE OIIK-3 82 ¢ 31 no 41

CBOMCTBA.
2.2. | OCHOBHBIE TUITBI XUMUYECKUX PEAKIUil U OIIK-3 55 c41 nmo 48
MPOLIECCOB B PYHKIIMOHUPOBAHUH YKUBBIX
CHCTEM.
2.3. | Tumpl XUMUYECKUX PABHOBECHIA: OIIK-3
MIPOTOJIUTHYECKOE, 50 c 48 mo 54
reTeporeHHoe, 45 ¢ 54 no 60
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHOE, 18 ¢ 60 mo 62
KOMIUIEKCOOOpa30BaHusl. 62 ¢ 62 mo 69
2.4. | bydepHbie pacTBOpBHI. OI1K-3 78 c69 1o 79
2.5. | OCHOBHBIC MOHATUS XUMUYCCKOW KUHETHUKH. OIlK-3 78 c¢79 no 89
Krnaccudukanus peakiuii B KHHETHKE.
3. OcHogvl puzKoINOUOHOU XUMUU. OI1K-3 305 ¢ 90 no 138
3.1. | TepmomHaMuKa XMMHYECKUX PaBHOBECHUH. OI1K-3 104 ¢ 90 mo 102
3.2. | TepmonuHaMuKa MOBEPXHOCTHBIX SIBJICHUM U OIIK-3 61 ¢ 103 mo 109
BMC

3.3. | ®u3uKO-XUMUS TOBEPXHOCTHBIX SIBJICHUU. OIIK-3 72 ¢ 110 mo 118
AncopOrus.

3.4. | lucniepcHble (KOJIOUIHBIE) CUCTEMBI. OI1K-3 68 ¢ 119 mo 126

4. OcHO8bI aHATUMUYECKOU XUMULL' OI1K-3 98 c 127 no 138
4.1. | KonuuecTBeHHbBIN aHANIN3 (TUTPUMETPUSI). OIIK-3 73 ¢ 127 nmo 136
4.2. | ®u3uKo-XMMHUYECKHE METOJIbI aHATN3a OIIK-3 25 ¢ 136 mo 138

BEIIECTB.

5. Opeanuueckas Xumusi: OIIK-3 610 c139no 212

5.1. | buomornuecku aKTUBHBIE OIlK-3 52 ¢ 139 no 144
BBICOKOMOJIEKYJISIPHBI € BEIlleCTBa (CTPOEHUE,
CBOMCTBA, yuyacTHe B (YHKIIMOHUPOBAHUU
YKUBBIX CHCTEM)

5.2. | Knaccudukanus opraHMuecKuX COeJMHEHUN OIIK-3 74 ¢ 144 o 152
Y PEaKIHi.

5.3. | ConpsiKeHHbIE U apOMaTHYECKUE OIIK-3 110 ¢ 152 o 164
COCJTMHEHMUSI.

5.4. | buonornyecku aKTUBHBIE MOJIU- U OIIK-3 98 c 164 no 176
reTepoyHKIIMOHAIBH bl OpraHUYeCKHEe
COCTMHEHUSI.

5.5. | buomornuecku aKkTHBHBIE OIlK-3 176 ¢ 176 mo 212

BBICOKOMOJIEKYJISIPHBI € BEIIECTBA.
VraeBonasl.
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1. BXogHO# KOHTPOJIb YPOBHSI NNOATOTOBKH 00y4aIOIINXCS

1. Xumuueckoe nonsimue «Mob» NOKA3bLEAC.:
a) YKCIIO aTOMOB BEIIECTBA,;

+b) uncio monekyn BerecTna;

C) KOJIMYECTBO BEIIECTBA;

d) MOJIEKYJISIpHYIO MacCy BEIIECTBA.

2. Meowcoy maccou sewecmea (M, 2), konruvecmeom eewecmea (N, moavb) u moaaprou maccou (M,
2/MOJIb) cywecmayem cOOmHOUEHUE.

aym=n/M,

th)n=m/M;

c)M=m-n;

+d)M=n/m

3. Bce sewjecmea 0annozo psoa — CUlbHble 21eKmMpOIUmbl.
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, HsPOy, Fe(OH)s, CHyCOOH.

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

b) conenas;

C) Kucnasi;

d) memnounas.

5. Ipu nosviwenuu memnepamypvi pacmeopumMocns meepobix 6eUecms 8 800, KaK NPAsUo:
a) U3MEHSIETCS MaJlo;

+b) nmoBeImaercs;

C) HE U3MEHSETCS;

d) moHwKaercs.

6. B kucnotl, wenounotl u HeumpanibHol 800HOU cpede COOMEemcmayuue 3HaueHus: 6000POOHO20
noxazamens (pH):

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

th)<7,>7,=T,

c)=7,>7,<T,

d)>7,=7,<T7.

7. B xaxom paody npusedeHnvl uoHbl, KOMOpblE MONCHO J1€2KO BblOelUmb U3 pacmeopa Memooom
ocasicoenus?

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

b) COs%, NO3, AP, Fe®*;

+c) PO,¥, SO,%, Ag', Ca**;

+d) Ba**, SOs%, NH,4*, Cu?*.

8. Maccosas dons pacmeopenHozo seujecmea 8 pacmeope (@), Macca pacmeopennoco geujecmea (M)
u macca pacmeopa (M) cesa3aHvl Mencdy cobot Popmynou.:
+a) ® = m,/ m *100;
b) m; = o* m;
c)m,=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 nosapennou 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) BTOpHUHbII CIUPT

13. K kaxomy Kknaccy sewjecme omuocumcs mpucmeapun?

a) mpocThie APUPHI ITUIEPUHA H BBICOKOMOJICKYISIPHBIX KHCIIOT
b) +cnoxHbie 3QUPHI MKUIIEPHHA H BEICOKOMOJICKYJISPHBIX KHCIIOT
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) CnH2n

15. Kakoil knacc opeanuueckux 6eujecme seisiemcs MeNCKIAcco8blM U30MepPOM AMUHOKUCTIOM?
a) KapOOHOBBIC KHCIIOTHI

b) +HuTpoCOeaUHEHMS

C) aMHHBI

d) cuoxHbIe Y3PUPHI

16. Kaxas peaxyus nazvieaemcsi peakyuet Bacnepa?
a) +OKHCIIEHUE dTHIICHA IO ATHIJICHTITUKOJISI

b) okwucneHue areTUICHA 0 STHICHT KOS

C) aJKwIMpoBaHHe OCH30J1a J0 TOIyoJa

d) BoccraHOBICHHME HUTPOOCH30a IO AaHHIHHA
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17. Kymon-smo...?

a) +HU30mPONMIOEH30IT
b) wHuTpoTomyoI

c) xmopdeHon

d) 3,5-gumerniaGenHson

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

b) Bropia

c) +JlebGenena

d) 3unuHa

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

a) KCaHTOIPOTEHHOBAs

b) Peaxius ®ost

C) +OmyperoBas

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 001Ieli XUMUH
2.1. Pacmeopul u ux ¢puzuko-xumuueckue ceoiicmea.

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 KI' pacTBOpa

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

YHUCIIO MoJIeH B 1 11 pacTBOpa

YHCIIO I/3K B 1 MIT pacTBOp

yucio mosekya B 1000 r pactBopurens

Tutp — 310 YNKCHO:

MoJiel BemiecTBa B 1 11 pacTtBopa

+rpamMMoB BemiecTBa B 1 M1 pactBopa

rpaMM SKBHUBaJICHTOB BeIlleCTBa B 1 J1 pacTBOpa
rpaMMOB BeniecTBa B 1 J1 pacTBOpa

MonsnpHas KOHLIEHTpauus pacTBOPOB — 3TO:

YHCIIO SKBUBAJICHTOB BEIIECTBA, COJEpsKaluxcs B 1 11 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
OTHOILLIEHUE MACChl pACTBOPUTEIS K MAacce pacTBopa

OTHOIIIEHNE MACChl PACTBOPEHHOTO BEIIECTBA K 00HEMY PACTBOPHUTEIIS

KonueHTpanus Bcex coaepKaimxcsi B paCTBOPUTENIE OCMOTUYECKN aKTUBHBIX YACTHUI] HA3bIBACTCS
MOJIEKYIJISIPHOCTBIO

OCMOMOJIEKYIIAPHOCTHIO

+0CMOMOJIAJIBHOCTBIO

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

Ecnu nBa pacTBoOpa UMCIOT Pa3JIMIHOC OCMOTHUYCCKOC AAaBJICHUE, TO paCTBOp C OOIBIIMM OCMOTHYECKHUM
JAaBJICHHUECM HA3bIBACTCA...... , 10 OTHOHIICHUIO KO BTOPOMY
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N30TOHUYECKUM
+TUIIEPTOHUYECKUM
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 XUMHUYECKUM B3aMMOJCHCTBHEM, HM3MEHEHHEM o0beMa H
TETIOBBIM 3 (heKToM

ero oOpa3oBaHME CONPOBOXKAACTCS XMMUYECKUM B3aMMOJEHCTBUEM, N3MEHEHHEM 00BbeMa U TEIUIOBBIM
s dexTom

ero o0pa3oBaHUE COMIPOBOXKIACTCS XUMUYECKUM B3aHMMOJICHCTBHEM, N3MEHEHUEM 00beMa MIIH MacChl

['maBHOM 0COOCHHOCTBIO MICAILHBIX PACTBOPOB SBJISETCS:

+XapakTep 3aBUCHUMOCTH MEXJYy MaplUalbHbIM JaBJICHUEM I1apa KOMIIOHEHTOB pacTBOpa M HX
KOHILIEHTpauuen

XapakTep 3aBUCUMOCTH MEXKITY OCMOTUYECKUM JIaBJICHUEM KOMIIOHEHTOB pacTBOPA U MX KOHUEHTPALUEN
XapakTep 3aBHCUMOCTH MEXIy aTMOC(EpHBIM JaBIEHHEM BO3AyXa M KOHIIEHTpAlel KOMIIOHEHTOB
pactBopa

DHeprus B3auMOJICHCTBUS MKy YacTuliaMu pactBopureis (E1) 1 gacTuiamMm pacTBOPEHHOTO BEIIECTBA
(E2) B npeansHOM pacTBope

+0IMHAKOBEI

pa3ITUYHbI

E1>E;

Ei1<E,

HacpIleHHbIM Ha3bIBAIOT TIAP:

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

+MOJISIPHOH [10J1€ PACTBOPEHHOT'O BEIIECTBA

MOJISIPHOM KOHIICHTPAIIUU PpacTBOpa

MOJICKYJIIPHOM Macce pacTBOPEHHOT'O BEIIECTBA

3axona Payns umeer crnenyromnryro GopMyJInpOBKY:

+IaBJeHME ITapa pacTBOPA, COACPIKAILETO HEJIETy4ee paCTBOPEHHOE BELIECTBO, IPSIMO IIPONOPLHUOHAIILHO
MOJISIPHOM JI0JIE pAaCTBOPHUTEIS

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

JIaBJICHHE IIapa pacTBOpa MpsSIMO MPONOPLMOHAIBHO MOJISIPHOM J0JI€ pacTBOpa

N3y4ast 3amep3aHue U KUIIEHUE PacTBOPOB, Paynb yCTaHOBWII CIIEYIOIINN 3aKOH:

MOBBILIEHUE TEMIIEPATyphl KUTIEHUS U MOHIKEHNE TeMIlepaTyphl 3aMep3aHus pa30aBIeHHbIX PACTBOPOB
HERJIEKTPOJIUTOB 00PATHO MPONOPIMOHATFHO MOJISIIBHONW KOHIIEHTPAIIMH PacTBOpa

MOBBILIEHUE TEMIIEPAaTypbl KUTIEHUS U MOHI)KEHNE TeMIlepaTyphl 3aMep3aHus pa30aBIeHHbIX PaCTBOPOB
HEJIEKTPOJINTOB MPSMO MPONOPLMOHAIBHO MOJISIPHON KOHIIEHTPALMK pacTBopa
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+IOBBINIEHUE TEMIIEPATYPhl KUTICHHS ¥ TIOHWKEHUE TEMIIEPATyphl 3aMep3aHus pa30aBICHHBIX PACTBOPOB
HE3JIEKTPOJIUTOB MPSMO MPOMOPLMOHAIBHO MOJISTIBHON KOHLEHTPALMU pacTBOpa

MIOBBILICHUE TEMIIEPATYpbl KUIIEHUS U NTOHM)KEHNE TEMIIEpaTyphl 3aMep3aHus pa30aBIEHHbIX PaCTBOPOB
HERJIEKTPOJIUTOB OOPATHO MPOMOPLHUOHAIBHO MOJISIPHON 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 KPUOMETPUUECKON KOHCTAHTHI:

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

KpUOMETpPUYECKass KOHCTaHTa YHMCIIEHHO PaBHA MOBBIMICHUIO TEMIEPATyphl KUIIEHUSI OJIHOMOJISIIBHOTO
pacTBopa

KpUOMETpPUYECKass KOHCTAaHTa YMCJICHHO paBHA MOHIKEHUIO TEMIIEPATypbl KUIEHHUS OJIHOMOJISIIBHOTO
pacTBopa

KpUOMETPUYECKasi KOHCTaHTa YMCIIEHHO PaBHA MOBBIIICHUIO TEMIIEPATYPHI 3aMEP3aHUsl OJTHOMOJISIIBHOTO
pacTBopa

dusnueckuil cMpIca 30yIMOMETPUYECKON KOHCTAHTBI:

70ynMoMeTpUyecKass KOHCTAHTa  4YMCICHHO paBHAa  IOHMWKEHUIO  TEMIIEpaTypbl  3aMep3aHMs
OJIHOMOJISUIBHOTO PacTBOpa

+30ynuoMerpuueckas ~ KOHCTaHTa  YHUCIIEHHO  paBHA  IOBBIMIEHHUIO  TEMIIEPATypbl  KUIIEHUS
OJIHOMOJISUIBHOTO PacTBOpa

70ynMoOMeTpUYecKas KOHCTAaHTAa YUCIIEHHO paBHA MOHWKEHUIO TEMIEPaTypbl KUIIEHUS OJHOMOJISIBHOIO
pacTtBopa

70ylnMOMeTpUYecKass KOHCTaHTa YHUCJIEHHO paBHAa  IMOBBILEHUIO  TEMIEpPaTypbl  3aMep3aHUs
OJIHOMOJISUIBHOTO PacTBOpa

Kpunomerpuueckas u 30yamoMeTpudeckas KOHCTaHTBI 3aBUCST OT:

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

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

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

MOJ'ISIpHBIe MacCChbl (KF/MOJ'H:) HEJJICKTPOJIUTOB B KPUOMETPUHN PACCUHUTBIBAIOT I1O (I)OpMyJIC:
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_ Kampe
AT, m

p—is
K,m,,

AT M,

_ Ks’mpe
AT‘?mp*fl}l
Ka’mp@

AT, m,_,,

M

Hudbdysus — sto:
CaMOIIPOU3BOJILHBIN MPOIIECC YMEHBIIICHHS KOHIICHTPAIMH BEIIECTBA B PACTBOPE

CaMOHpOI/I3BOJ'IBHI)II71 Impouecce BSaHMOHefICTBI/IH JABYX BCIICCTB B paCTBOPE
CaMOHpOI/ISBOJIBHbe/i IponecC yBCIMUYCHUA KOHICHTPpAalluKU BEIICCTBA B PAaCTBOPC
+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 TPAMEHTY KOHIIEHTPAIIMH 3TOT0 BEIIeCTBA

+ckopocTh  auQQy3un BelmecTBa MPOMOPIUOHAIBHO IUIOUIATM TOBEPXHOCTH, Yepe3 KOTOPYIO
MIEPEHOCUTCS BEILIECTBO, U IPAJUEHTY KOHIICHTPAIIUHU 3TOTO BEIIECTBA

ckopocTh (g Py3un BemecTBa MPOMOPLUUOHATIBHO TUIOIIAAN TOBEPXHOCTH, Yepe3 KOTOPYIO IEPEHOCUTCS
BEIIECTBO, M OOPATHO MPOMOPIIMOHATBHO I'PAJUEHTY KOHIIEHTPAIIMH STOTO BEIECTBA

ckopocTh u(dy3un BEmEeCTBa MPOIMOPLUUOHATBHO T'PAAMEHTY KOHIEHTpPAIMH BEIIeCTBA M OOpaTHO
MIPOIMOPLMOHANIBHO TUIOMAAN TOBEPXHOCTH, YePE3 KOTOPYIO MEPEHOCUTCS 3TO BEIIECTBO

3akoH ['enpu rnacur:

KOJIMYECTBO Ta3a, PaCTBOPEHHOTO NPU JTAHHOH TEMIIEpaType B OINPENEICHHOM O0bEeMe YKUAKOCTH, MPH
PaBHOBECHH IPSIMO MPONOPLUOHATBHO 00beMy Tra3a

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

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

KOJINYECTBO T'a3a, paCTBOPEHHOrO NpHU JIAHHOH TemIiepaTrype B OINpeNIeJIeHHOM 00beMe XKHUJIKOCTH, MpH
paBHOBECHH 00PATHO MPONOPLUOHAIBHO IABJIEHHIO ra3a

KonnenTparus nonos K*
+BBIIIE BHYTPU SPUTPOLIUTOB, YEM B IUIaA3ME 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 BBIPABHHBAaHUIO KOHIICHTPAIIMHM, TaK KaK JHTPOIUS CHCTEMBI TPHU ITOM
Bo3pacraet (AS > 0), a Dueprus ['m66ca ymeHbIIaeTcs

CTpEMJICHHE CHCTEMBbI K BBIPABHUBAHMUIO KOHIICHTPAIIUHM, TaK KaK OJHTPONHS CHUCTEMBI TpPH 3TOM
ymenbaercs (AS < 0), u Dueprus ['m606ca ymeHbIaercs
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CTpPEMJICHHE CHCTEMbl K BBIPABHHBAHHWIO KOHIICHTPAIIMU, TaK KAaK DHTPOMHS CHCTEMBI IIPHU STOM HE
MeHsieTcs, a DHeprus [ m66ca yMmeHbaercs

CTPEMJICHHE CHCTEMbl K BBIPABHHBAHHWIO KOHIICHTPAIMHM, TaK KaK OJHTPOMUS CHUCTEMBI TPH STOM
ymenbmaercs (AS < 0), a Dueprus ['m66ca yBenuunBaercs

DMIHUPUYECKOe  ypaBHEHHE  pacueTa OCMOTHYECKOrO  JIaBeHHs  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
AppeHnunyca

I'n66ca

+Bant-I'odda

bepxim n Xaptiaun

OCMOTHYECKUM JaBJICHUEM HA3bIBAKOT BeJII/IqI/IHy:

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

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

U3MEPSIEMYI0 MHUHUMAJIBHBIM aTMOC(EPHBIM JaBJICHUEM, KOTOPOE HYXHO CO3[aTh, YTOOBI OCMOC
MIPEKPATHIICS

[Ipu momenieHnn KJIETOK B U30TOHUYECKHI pacTBOP

BOJIa U3 MEHEE KOHLICHTPUPOBAHHOTO BHEILIHETO PACTBOPA MEPEXOJIUT BHYTPh KIETOK
BO/a U3 0oJiee KOHIICHTPUPOBAHHOTO BHEIITHETO PACTBOPA MEPEXOIUT BHYTPh KIETOK
+HHUYEro HE MPOUCXOTUT

IIpu nomeleHnu KIETOK B THIIOTOHUYECKUN PACTBOP

+B0J1a U3 MEHEEe KOHIEHTPUPOBAHHOIO BHEIIHETO PACTBOPA NEPEXOAUT BHYTPb KIIETOK
BOJ1a 13 00Jiee KOHLEHTPUPOBAHHOTO BHELTHETO PACTBOPA MEPEXOJUT BHYTPh KIETOK
HHYEro HE MIPOUCXOAUT

ITma3mMom30M HA3BIBAIOT:

BBICYIIIMBAaHUE KIIETOK, BCIEACTBUE TOMEIIEHHS KJIETOK B TAIIOTOHUYECKHUIA PacTBOP
+BI)ICy1HI/IBaHI/I€ KJIETOK, BCJIICACTBUEC IIOMCIICHUS KIICTOK B FI/Il'IepTOHI/I‘IeCKI/Iﬁ paCTBOp
BBICYIIIMBaHUE KJIETOK, BCIEACTBUE TIOMEIIECHUS KIETOK B U30TOHUYECKUN PaCTBOP

JIn3ucom Ha3bIBAIOT.

+Ha6yxaHHe, pa3pbIB 000JIOUEK KIIETOK M BBITEKAHHE KJICTOYHOI'O COACPIKMUMOIro, BCJICACTBHUC
MOMENIECHMS KJIETOK B THIIOTOHUYECKUIM 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

[ToHmxenue TemmepaTypsl 3aMep3aHusl pacTBOPa MPSMO MPOIOPLUOHAIBHO
+MOJISUTBHOM KOHIIEHTPALIMHT
MOJISIPHOW KOHLIEHTpaLuu
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MAacCOBOM J0J1e
HOPMaJIbHOM KOHIEHTPALIKU

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

pPa3HOE OCMOTHYECKOE JIaBJICHUE

OJIMHAKOBOE YUCJIO MOJIEH

OJMHAKOBEII 00bEM

[TonmxeHnue TeMrieparypbl 3aMep3aHHsl pacTBOpa, BbI3BAHHOE PACTBOPEHHEM | MOJIS HEdJEKTPOJIUTA B
1000 r pacTBOopuUTENS HA3BIBACTCS

+KPUOCKOIMYECKON MTOCTOSTHHOM

30yJTMOCKOMUYECKON TOCTOSTHHOM

MOCTOSIHHOW ABOraapo

MOCTOSIHHOW bonbuMana

KonnuratuBHeiMH CBOWCTBaMM SIBIIIFOTCSL CJICAYIOIIME CBOWCTBA: a) OCMOTHUYECKOE JaBJICHHE O)
JIaBJICHUE HACHIIICHHOTO Tapa PacTBOPHUTENSl HAJl PAaCTBOPOM B) TeMIlepaTypa 3aMep3aHusi M KHIICHUS
pPacTBOPOB ') HOHHAS CHJIA PACTBOPOB 1) OydepHas EMKocTh pacTBopoB ¢) pH pacTBopos

BCE

+a, 0, B

a,0,B,T

a,0,B,T, €

KosmurarusHele cBOKWCTBAa pacTBOPOB 3aBUCST OT:
IIPUPOABI PACTBOPUTEIS

TEeMIIEpaTypbl

+41CIIa 4acTUL PaCTBOPEHHOTO BEIIECTBA
IIPUPOJIbI PACTBOPEHHOTO BEIIECTBA

Ocmoc — aT0:

+HanpaBJIE€HHbI CaMONPOU3BOJIBHBIA MEPEX0J MOJIEKYJ PACTBOPUTENS 4Yepe3 MOIYINPOHUIIAEMYIO
MeMOpaHy U3 pacTBOpa C MEHBIIIEH KOHIIEHTpAIMEH B pacTBOp ¢ OOJBINEH KOHIIEHTpaIuen
HaIlpaBJIEHHBII CaMONPOM3BOJIBHBIA MEPEX0Jl MOJIEKYJI PACTBOPHUTENS Yepe3 MOJYNPOHULAEMYIO
MeMOpaHy U3 pacTBopa ¢ OOJBIIEH KOHIIEHTPAIMEH B paCTBOP C MEHBIIIEH KOHIIEHTpaIuen
HalpaBJI€HHbII  CAMOINPOM3BOJBHBIM  MEpPEXOJ  MOJIEKYJd  pacTBOPEHHOTO  BEIIeCTBA  4epes
MOJIYITPOHUIIAEMYI0 MeMOpaHy M3 pacTBOpa C MEHBIIEH KOHIEHTpaleil B pacTBOp ¢ OoJbIIei
KOHLEHTpalKuen

HANpaBJIEHHBIA  CaMOINPOM3BOJBHBIA  TMEPEXOJ  MOJIEKYJ  PAacTBOPEHHOTO  BEIIECTBA  YEpeE3
MOJIYIIPOHHUIIAEMYI0O MEMOpaHy W3 pacTBOpa ¢ Oojblliel KOHIEHTpalueld B pacTBOp C MEHBIIEH
KOHIIEHTpaluen

OCMOTHYECKOE IaBJIICHHE CAHTUMOJIIPHOTO PACTBOPA 110 CPABHEHHIO C aHTUMOJISIPHBIM PacTBOPOM OyJIeT:
Boime, T. K. 1 (NaCl) > i (AICI5)

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

9TH pacTBopsl OynyT n3oronnyHsl, T. K. 1 (NaCl) =i (AlCl3)

BynyT 1 M30TOHHYECKUMH CAaHTUMOJISIPHBIE PacTBOPHI TTtoK03bl 1 NaCl?
OynyT, TaKk KaK paBHBI UX MOJISIPHBIC KOHIICHTPAIIUH

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

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

OyayT, T. K. PaBHbI UX MacCCOBBIE JJOJIH B pacTBOpe

+He OyAyT, T. K. Pa3JIMYHbl UX MOJSIpHBIE KOHIEHTPALMU B PACTBOPE BCJIEICTBHE OTIMYHS MOJSPHBIX
Mmacc

OyayT, T. K. IBJISIFOTCS HEAJIEKTPOIUTAMH

Bynyt 11 nzotonndeckumu 10% pacTBOPHI TIIOKO3bI U QPYKTO3BI?

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

+0yayT, T. K. paBHBI HX MOJIAPHBIEC KOHLIEHTPAIIMX BCJIEJICTBHE PABEHCTBA MOJIIPHBIX MaccC
OyIyT, T. K. SIBJISIOTCSI HEAJICKTPOIUTAMHU

Byayr 11 N30TOHMYECKUMU AELUMOJISIPHBIE PACTBOPBI INIFOKO3BI U CaXapo3bl?
+0yayT, TaKk KaKk paBHbI UX MOJIIPHBIC KOHIIEHTPAIUU

He OyJyT, Tak KaK MOJIAPHBIE MAaCChl ATUX BELECTB PA3JINYAIOTCA

OyayT, TaK Kak SBJISIFOTCS HEJIEKTPOIUTAMU

B 2% pacTtBope I110K03bl 3pUTPOLUTHI OYIYyT OABEPraThCs:
TUIa3MOJIM3Y BCIIEICTBHE HI00CMOCA

reMOJIN3Y BCIIEICTBHE 3K300CMOCa

TUIa3MOJIM3Y BCIIEICTBUE 9K300CMOCa

+TeMOJIN3Y BCIEICTBUE SHA00CMOCA

B 5% pacTBOpe ri1t0K03bI SpUTPOLUTHI OYAYT:
+HAXO/IUTHCS B PABHOBECHOM COCTOSIHUU
MOJIBEPraThCs TEMOJIN3Y BCIEACTBUE SK300CMOCa
MOJIBEPraThCs TUIA3MOJIN3Y BCIIEICTBUE IK300CMOCa
MOJIBEPraThCs TUIA3MOJIN3Y BCIIEICTBUE 9K300CMOCa

B 20% pacTBOpE IIII0KO03bI SPUTPOIUTHI OYAYT MOABEPraThCS:
TUTa3MOJIU3Y BCIIEICTBUE SHI00CMOCA

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 sBJsieTcst o OTHOIIEHHIO K IIa3Me KPOBH:
TUTIOTOHUYECKUM

+ TMUIEPTOHUYECKUM

HM30TOHUYECKUM

TkaHeBbIE KUJIKOCTH MOPCKHUX KUBOTHBIX 110 OTHOIIEHUIO K MOPCKOM BOJE:
+TUIOTOHUYHEI

TUIIEPTOHUYHEI

H30TOHUYHBI

TkaHeBbIE KUIKOCTH IPECHOBOAHBIX pLI6 110 OTHOIICHHUIO K MOpCKOfI BOIC:
TUITIOTOHWYHBI
+FI/IHCpTOHI/I‘-IHBI
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HU30TOHHUYHBI

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

BBIIIIE

+HUXKE

OUHAKOBBI

OHKOTHYECKHE OTEKH («ITOUECUHBIC» UIIH «T'OJIOTHBIC») BO3ZHUKAIOT:

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

3a cu€T 3a CYET YBEIIMUYCHUSI OHKOTUYECKOTO JABJICHUS MIPU TUIIONIPOTCUHEMHUHT

3a CYET yBEIMYEHUSI OHKOTUYECKOTO JABJICHHUSI IPH BO3PACTAHUU KOHIIEHTPALIMH 3JIEKTPOIUTOB

3a CY€T YMEHBIICHHWS OHKOTHYECKOTO JaBJICHHUS TIPU YMEHBIICHHWH KOHIICHTpAauu (POPMEHHBIX
AJIEMEHTOB

B ouare BocnasieHHsI OCMOTHYECKOE JaBJICHHUC:

+B03paCTaCT 3a CUET YBCIMYCHHA YUCIIa KMHCTUYCCKN AKTHBHBIX YaCTUIl B PE3YyJIbTATC IMOBBILICHHOI'O
MECTHOr0 0OMeHa BCIICCTB

YMCHBIIACTCA 3a CUeT YMCHBIICHUSA YHCJIa KHHCTUYCCKN aKTHBHBIX YAaCTUI[ B PC3YJIbTATC MOBBIICHHOI'O
MECTHOr0 0OMeHa BCIICCTB

HEC U3MCHACTCS

DU3NOIIOTUYECKUE PACTBOPHI HE COJEPIKAT MHOTO3aPSTHBIX HOHOB, TaK KaK MPHU WX BBEJICHUH: ) MOKET
MIPOUCXOJIUTh KOAryJISIHs KOJUIOWIAHBIX PACTBOPOB B OpraHu3Me; 0) MOXKET CYHIECTBEHHO MU3MEHHTHCS
WOHHAsl CWJIa IUTa3Mbl KPOBH;, B) YyMeHbIIaercs OydepHas EMKOCTh IUIa3Mbl KPOBH; T) MOXET
CYIIECTBEHHO N3MEHHUTHCSI OHKOTHYECKOE JIaBJICHHUE.

+a, 0

a,0,B,T

a,B, T

a,0,r

PaGoune «ropsumx» 1EXOB JOJDKHBI MHUTH MOJCOJCHHYIO BOJY, TaK KaK B pe3ylbTaTe IMOBBIIIEHHOTO
IOTOBBIIEIIEHUSA OCMOTHYECKOE TAaBIICHNE ¥ HUX:

+IIOHMKAETCA

MOBBIIIACTCA

HE U3MEHAECTCA

JleiictBue cnaburenbHbIX cpeacts (ropbkoit comu MgSO47H,0 u riaybeposoit cominNaSO4-10H,0)
OCHOBAHO Ha TOM, YTO OHHU CO3JAIOT B KHIIICUHUKE!

+TUNEPTOHUUYECKYIO CPEY U BBI3BIBAIOT 3a CUET ITOTO MOCTYIUICHHSI B HETO OOJIBIIOTO KOJIMYECTBA BOJIBI
THITIOTOHUYECKYIO CPEAY M BBI3BIBAIOT 32 CUYET 3TOTO MEpEMENIEHHE BOJBI B MEXKKICTOYHYIO KUIKOCTh
TKaHeu

THIIEPTOHMYECKYIO CPEy W BBI3BIBAIOT 33 CUET ATOTO MEPEMENICHHE BOJBI B MEKKICTOUHYIO JKUIKOCTh
TKaHen

THITOTOHUYECKYIO CPETy U BBI3BIBAIOT 32 CYET ATOTO IMOCTYIUICHHE B HETO OOJBIIOTO KOJHMYECTBA BOJIBI

Mopckoit Bo/10i1 HeNb3sl yTOIUTD KaXk/1y, TaK KaK OHA [0 OTHOLIEHHUIO K OMOJIOTMYECKUM KUAKOCTSIM:
H30TOHUYHA

THIIOTOHUYHA

+TUnepTOHNYHA

HpI/I BBCICHUHU B OPraHU3M THIICPTOHUYCCKUX PACTBOPOB HaGHIO,HaCTCSII
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MIa3MOJIN3 32 CUET DHIO0CMOCA I OCMOTHYECKUM IIOK
TeMOJIN3 3a CUYET IK300CMOCA 1 OCMOTHUECKHH ITOK
+11a3MOJTH3 32 CYET IK300CMOCA U OCMOTHYECKHI KOH(DIUKT
TeMOJIN3 3a CYET IHI00CMOCA U OCMOTHYECKHI KOH(MIUKT

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

reMOJIH3 3a CUET HIK300CMOCa M OCMOTHYECKHUI IIIOK

IUIa3MOJIU3 33 CYET FK300CMOCA U OCMOTHYECKHI KOH(IHUKT

+TeMOoN3 3a CYET IHI00CMOCA U OCMOTHYECKHI KOH(IUKT

DU3UOJIOTHYECKUI PACTBOP MO OTHOIICHUIO K CBIBOPOTKE KPOBH SIBJIACTCS:
+U30TOHUYECKHUM

TUIIEPTOHUYECKUM

TAIIOTOHUYECKHUM

OcMoTHUYECKOE AaBIICHHE TPOTIOPIMOHAIBHO!

+MOJIIPHON KOHIIEHTPALIMU PACTBOPEHHOTO BEIIECTBA
MOJISITLHOM KOHIIEHTPAIMK PACTBOPEHHOTO BEIIECTBA

MOJIIPHOM KOHIIEHTPALlMU YKBUBAJIEHTa PACTBOPEHHOTO BEIIECTBA

HpI/I HHHT@HLHOﬁ KAXKAC CYMMApHAsaA KOHLUCHTpanud HOHOB B MOYC!
+YMGHI)HIa€TC$[, TaK KaK OCMOTHYCCKOC JaBJICHHUEC B OpraHU3ME BO3pacCTacT
YBCINYNBACTCA, TAK KaK OCMOTHUYCCKOC JaBJICHHUEC B OPIraHU3ME BO3pPACTACT
YMCHBIIACTCA, TAK KaK OCMOTHUYCCKOC JABJICHHUEC B OPraHu3Me 11aaacT
YBCINYNBACTCSA, TAK KAK OCMOTHUYCCKOC NaBJICHUC B OPIraHU3ME YMCHBIIIACTCS

IIpu HEegocTaTke cojieli B opraHnu3mMe 00bEM BEIBOAMMOM MOYKAMH MOYH:

+BO3pacrTaer, YTOOb OCMOTUYECKOE JAABJICHUE BO BHEKJIETOYHOM MTPOCTPAHCTBE YBEITUYMIOCH
BO3pacTaeT, YTOOBI OCMOTHYECKOE JIaBJIEHHE BO BHEKJIETOUHOM MPOCTPAHCTBE YMEHBIIUIOCH
YMEHBIIAETCs, YTOOBI OCMOTHYECKOE JIABJICHHE BO BHYTPUKIETOYHOM MPOCTPAHCTBE YBETUUMIOCH
YMEHBIIIAETCs, YTOOBI OCMOTUYECKOE JJaBJICHHE BO BHYTPUKIETOYHOM MTPOCTPAHCTBE YMEHBIIUIOCH

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

YBEIIMYUTCS

+yMEHBIIUTCS

HE U3MCHUTCA

OTHOCUTENBHOE MOHUKEHUE AABJICHUS HaJ pAaCTBOPOM MPONOPLUUOHAIBHO:
+MOJISIPHOU J10JI€ PAaCTBOPEHHOIO BEILIECTBA

MOJISIPHOM KOHIIEHTPALUU pacTBOPEHHOTO BEILIECTBA

MOJISTTBHOM KOHUEHTPALMKU 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. YMEHBIIAETCS] MOJISIpHAs JOJIs1 pAaCTBOPUTEIS

YBEITUYUBACTCSA, T. K. YBEJIMUUBACTCS MOJIIPHAS JIOJISI PACTBOPEHHOTO BEIIECTBA

HE U3MEHSETCS, T. K. PACTBOPEHHOE BEILIECTBO HEJIETYYEE
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B 3akpbIiTOM cocyne HaxoIsATCs JBa CTakaHa: ¢ 4yucToM BoJoil (1) u ¢ BOOHBIM pacTBOpoM caxapa (2).
UYepes HEKOTOpPOE BpeMsi:

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

YpOBEHbB KHUJIKOCTU B CTakaHe | MOBBICUTCS, a B CTaKaHe 2 MOHU3UTCS

YPOBEHB KHJIKOCTH B 00OUX CTaKaHaX HE M3MEHUTCS

YpOBEHb KHUJIKOCTU B 000MX 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 PAacTBOPA IO CPABHEHUIO C CAHTHMOJISUIBHBIM PacTBOPOM
[IIOKO3BL:

Boimie, T. K. | (NaCl) > i (CgH120¢)

ke, T. K. 1 (NaCl) <i (CgH1204)

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

UX TEMIIEPATYPhI 3aMEP3aHUs OJMHAKOBEI, T. K. PABHBI HX MOJISUILHBIE KOHIIEHTPAIIUH

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

HUXE, T. K.

+BBILIE, T. K.

OJIMHAKOBBI, T. K. PaBHBI UX MOJISJIBHBIC KOHLIEHTPALIUA

Temneparypa kunenus aernumossuibHoro pactsopa KCl mo cpaBHEHHIO ¢ IEIMMOJSUTBHBIM PACTBOPOM
caxapos3bl:

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

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

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

TEMIICPATYPbI KUIICHUA OAWHAKOBEI, TAK KaK paBHbBI UX MOJIJIBHBIC KOHOCHTpAIUH

3UMO# OCHITIAIOT COJIBIO JOPOXKKH ISl TOTO, YTOOBI:
MOBBICUTH TEMIIEPATYpy TasTHUSA JIbAA

+MOHU3UTH TEMIIEPATYPY TASHUS JIbJIa

TeMIlepaTypa TassHUsI JIbJla HE MEHSETCA

TemnepaTypoil KUIIeHUs KUAKOCTH SIBISETCS TEMIEpATypa, P KOTOPOH /IaBIIEHHE HACBIIIEHHOTO Mapa
HaJ HEU CTAaHOBUTCS:

+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
MMeEET TaKOe e 3HaUCHUE, KaK Ha paBHUHE

BBIIIIE, YEM HA paBHHUHE, T. K. HIDKE BHEIIHee aTMOC(EepHOe JaBlieHUe
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[ToBpIlIEHNE TEMIIEPATYphl KUIIEHUS U TOHM)KEHUE TEMIIEPATyphl 3aMEP3aHuUs pacTBOpa IO CPAaBHEHUIO C
PacTBOPUTEINIEM IIPOIIOPLIUOHATIBHO:

MOJIIPHOM KOHLIEHTPALlUU pacTBOPEHHOTO BEILIECTBA

MOJIIPHOM KOHLIEHTPALlUX SKBUBAJIEHTA PACTBOPEHHOTO BEIIECTBA

+MOJIJIbHOM KOHLIEHTPALUK PACTBOPEHHOIO BEIIECTBA

MOJIIPHOM J10JI€ PaCTBOPUTEIIS

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

TEMIIEPATYPLI

IIPUPOJIbI PACTBOPEHHOTO BEIIECTBA

YHCJIa YaCTULl PACTBOPEHHOIO BEILIECTBA

SBnsiercs U con€HbIM JIEM Ha Oepery CeBEepHBIX Mopei?

+ HeT, TaK KaK TeMIiepaTypa KpucTalIu3aliy pacTBOpa HUXKE, YEM PACTBOPHUTEIS
Ja, TaKk KaK TeMmrepaTypa KpUCcTaUIU3aluyi pacTBOpa BhIIIE, YEM PACTBOPUTEIS
3TO 3aBUCHUT OT TEMIIEPATYPhI OKPYKAIOIICH CpeIbl

[Mpu nobasnennu NaCl k Boge TemriepaTypa 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

Jlst mpeioTBpaIeHusl 3aMep3aHusl B 3MMHEE BpPeMsl K BOJHBIM PacTBOpPaM J0OABIISIOT ATHICHIIUKOb.
[Ipu 3TOM TemnepaTypa 3aMep3aHusl pacTBOpA:

MOBBIIIACTCS

+IIOHMKACTCA

HE U3MEHSAECTCS

bonee cuiabHBIA TEPMUUYECKUN OKOT MOXKET OBITh BBI3BAH KHILSIIIUM CaXapHbIM CHPOIIOM C MacCOBOM
JIOJIEH caxapo3bl, paBHOM:

2%

9%

8%

+10%

2.2. OcnogHble munbvt xumuuecxuxpeakuuﬁ u npoueccoeé é qbyukuuonupoeanuu HCUBLLX cucCmem

BemectBa pacTBOpBI MM PACILIaBbl, KOTOPBIX HE MPOBOAAT JJIEKTPUYECKHUM TOK, Ha3bIBAIOTCA
DJIEKTPOIUTAMHU

+HEIJICKTPOJIUTAMHU

IIPOMOTOpPaMH

amQonauTaMu

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

CusnbHBIE AJIEKTPOJIUTHI — 3TO BEIIECTBO CO CBSA3bIO: @) HOHHOM; 0) CHIIbHOM MOJSPHON KOBAJIEHTHO; B)
KOBaJICHTHOM TOJSIPHOM; T) KOBAJICHTHOMN HETIOISIPHOM.
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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, BKIIFOYAET CIEAYIOUIUE CTAaIUN:
+ruaparamnuio (CoIbBATAIUIO), TOJIAPU3AIIO, COOCTBEHHO JUCCOIHAITUIO
MOJIAPU3AINIO, THIPATALIUIO (COBBATAIUIO), COOCTBEHHO JAMCCOIUAIIIIO
HMOHU3AIHIO, COOCTBEHHO JUCCOIHAITUIO, TTOJISIPU3AIUIO

KOAaryJisluio, MeNTU3alUI0, TUCCOLUALIUI0

K c1abpiM 371€KTpOJIMTAM OTHOCSITCS
+CH3;COOAg

KCI

H,SO,4

NazPO4

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

+MeEHBIIIE

paBHa

OCEII[OK THUAPOKCHUIA AJIFOMUHUS paCTBOPACTCA.
B KUCJIOTax U IIejao4dax

B IICjI04ax

+H B KHACJIOTaX U B MIEI04Yax

DNEeKTPONIMTHUECKON TUCCOIHAIIMEN HAa3bIBACTCS

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

COCIMHEHHMS HECKOJIBKHX BEILIECTB B OJTHO HOBOE.

Koucranra Aucconuanmnuu CJ'Ia6OFO QJICKTPOJIUTA - 3TO OTHOLICHUC. ..
K, = [Kt:Anp] / [KE™]™[An™]™

+K, = [Kt™ ] [AN"]™ / [KtaAnm]

K, = [Kt\Anp] - [Kt™ ] [An™]™

K, = [KtoAnm] -[AN ]/ [Kt™]"

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

3aKoH I 'enpu

3aKoH Payis

3akoH Bant-I'odpda

Pacnan MOJICKYJI BCHICCTBA HAa MOHBI B PACTBOPAX UJIN pacCIillaBaX HA3bIBACTCA:
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TUAPOIU3OM
+3JIEKTPOJIUTHYECKON JTUCCOLUAIINEN
rUApaTanuen

BBICAJIMBaHUEM

VY CHIIBHBIX 3JICKTPOJIUTOB:
+o> 30 %

0<29 %

oa=20%

CHWIIBHBIM 3JIEKTPOJIUTOM SIBIISICTCS:
CH3;COOH

+KClI

PbS

Cu(OH),

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

FE(O H)3

+HNO3

CH3;COOH

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

MOHHOM CHIJION

+aKTUBHOCTHIO

WOHHBIM IIPOU3BEIECHUEM BOJIBI

KoadduureHT akTHBHOCTH XapaKTepH3yeT
pacmaj MOJIEKYJ Ha HOHBI

KOHIICHTPALIUIO HOHOB

+CTeNeHb CBI3aHHOCTH YaCTHI] AJIEKTPOJIUTA

HonHoe npounsBeieHne BOIbI PaBHO:

+1014

10"

10710

10°

I'maponusom conm Ha3bIBaeTCs:

B3aMMOJIEHCTBHE COJIM C MOJIEKYJIaMHU BOJIbl, IPUBOALIEe K 00pa30BaHUIO TUCCOLUMPOBAHHBIX HOHOB
+B3aUMOJICHCTBUE COJIM C MOJIEKYJIaMHU BOJbl, MPUBOJAIIEE K OOpa30BaHUIO MaloMCCOLMUPOBAHHBIX
COCIMHEHU I

B3aMMOJICIICTBME  COJM  C  MOJIEKyJlaMHd  pacTBOpUTENs,  IpPUBOJsAIIEE K  0Opa30BaHHUIO
MaJIOJUCCOLMNPOBAHHBIX COEIMHEHUIN

B3aMMOJICIICTBME COJM C MOJIEKYJIaMH JIpyTUX  BEIIECTB, MpHUBOAAIIEE K  0O0pa30BaHHUIO
MaJIOJUCCOLMUPOBAHHBIX COEIMHEHUI

KonnuecTBeHHO ruApoIn3 XapakTepu3yercs
+CTeNeHbI0 TUIPOJIN3a @ U KOHCTaHTOU ruipoauza K
KOHCTaHTOU ruaponuza K

3HaueHueM pH cpenpl U cTeneHblo THAPOIN3a o
3HayeHueM pH cpenbl u KoHCTaHTOM ruaposu3a K
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[Muaponu3y He moaBepraroTCs COJIH, 00pa30BaHHBIC:
CHJIBHOHM KHCJIOTOH U CIa0BIM OCHOBAaHHEM
+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

+ — o 19
[H'] nnst coneit, 00pa3oBaHHBIX CJIa00M KHCIOTON U CJ1a0bIM OCHOBAaHHEM, 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

MOJIeKyJI}IpHoe YpPaBHCHUEC PCaKIINU HepBOﬁ CTauu rUapoJIm3a CyJ'IL(I)I/ITa HaTpusa UMCIOT BU.
+Na,SO3; + HOH <> NaHSO3; + NaOH

Na,SO;3; + 2HOH « H,SO3 + 2NaOH

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

NaHSO3; + HOH « H,SO3; + NaOH

MOHCKy.HHpHOC YpPaBHCHUEC PCAKIINU BTOpOﬁ CTauu ruapoJm3a KapGOHaTa HaTpusa UMCIOT BU.
Na,COz + HOH < NaHCO3; + NaOH
NaHCO3 + HOH « H,CO3; + NaOH
+NaHCO3 + HOH < NaOH + CO, + H»0
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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

KakoBa peaxnus cpensl pactBopa xjaopuaa nuaka ZnClp
t+Kuciaas

IEJI0YHAs

HEUTpanbHas

CJTa0OIIeIIOTHAS

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

Na,CO3

NaNO;

(NH,),CO3

I'unponus kakoit conu HeoOpaTum?
CH3COONa

ZnC|2

+Al,S;

NH.CI

PactBop Kakoit conu uMeeT HeUTpanbHYyIO cpemy?
+NaCl

AgCN

CUC|2

NH;NO3

PactBop Kakoit coiu UMeEeT MmeTouHyIo cpeay?
K>SO,

CU(N03)2

K>CO3

+CH3COONa

Na,SO4 — 310 costb 0Opa3zoBaHHas:
+CHJIILHBIM OCHOBAaHHMEM M CUIILHOM KHUCJIOTOM
CHJIBHBEIM OCHOBAaHHEM M CJ1a00# KUCIIOTOU
c1a0bIM OCHOBAHHUE M CJIA00H KHUCIOTOM
CHJILHOH KHUCIOTOM U ¢J1a0bIM OCHOBAaHUEM

ITpu rugponuse comu AICI3, 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:

+CTENeHbI0 THAPOJIN3a

CTEIIEHBIO JUCCOLHALINI

CTENIEHBIO OKUCIICHUS

KOHCTAaHTOM THJIpOJIN3a

PactBop comu NH4Cl umeer:
+KHUCITYIO Cpeny
HEHTPaAIbHYIO Cpey

B IICJIOYHYIO CPEIy
OCHOBHYIO Cpey

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

KaK OCHOBaHUE

+KaK KMCJI0Ta UJIM KaK OCHOBAHUE

CreneHp ruposian3a 3aBUCUT OT: a) KOHLEHTpaLMHU coiu; O) TemrepaTypsl; B) mpuponbl conu; r) pH
cpeapl.

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. THAPOIIN3 — SHIOTEPMUYECKHI NTpoLIece
YMEHbIIAETCs, T.K. TUAPOIIU3 — SK30TEPMUYECKHUH Mpoliece
YBEJIMUUBAETCS, T.K. THIPOJIN3 — SK30TEPMUYECKHI MpoLiece

Crenenp ruponusa Npyu yMEHbIIEHUY KOHLIEHTPALUN COJIN:
YMEHBIIAETCS

+yBenuyuBaeTcs

HE U3MEHSETCA

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

0,01M

0,001M

0,002M
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Crenens runaponmuza Na,CO3 HabombIIast B pacTBOpeE:
0,2M

+0,001M

0,01M

0,02M

PacTBOp KUCIIOTBI U PacTBOpP OCHOBAaHUS CMEIIMBAIOT B SKBUBAJICHTHBIX COOTHOMICHUsX. [ Kakux u3
MePEYHCIICHHBIX Map (KKCIIOTa + OCHOBaHUS) pacTBOp OyJIeT 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

[Mpu runponuze cynbdara meau (1) cpena pacropa:
+tKHcIas

HEWUTpabHas

IICJIOYHAS

ropbKasi

IIpu ruaponnse xyopuia Kajius cpelia pacTBopa:
KHCIIas

+HeWTpanpHas

LIeJI0YHAas

ropbKas

I'mpponusy He nmoaBepraercs cojib
AlCl3

+NaCl

Na,CO3

CuCl;

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

CuBr,

Al1,(S0y)3

+BaCl,

KoncranTa ruaponuza i cosielf, 00pa30BaHHbBIX CUIBHON KHCIOTOM U c1a0bIM OCHOBAaHHMEM, 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® (ameHo3uHTprUHOCHOPHON KHUCIOTHI):

+aHnoH aneHo3unandochara

aHWOH ajieHo3uHMOHO(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

Kakue npoayKTsl peakiiui 00pa3yroTcs Ipy BOJHOM THIPOIIN3E KUPOB:
TJIMLEPUH U COJIM KapOOHOBBIX KUCIIOT

BbICILIE KapOOHOBBIE KHUCIIOTHI

TJIMLEPUH U CII0KHBIE 3PUPBI

+TJIMLIEPUH U BBICIINE KAPOOHOBBIE KUCIOThI

2.3. Tunsl xumuueckux pasHosecuil:
IIpomonumuueckoe pasnosecue

OCHOBONOJIOKHUKH MPOTOIUTUYECKON TEOPUU:
JleOaii 1 XroKKeIb

JIptouc u I[lupcon

Appennyc

+bpencren u Jloypu

OCHOBOJIOXKHUKH TEOPUH CHIIBHBIX 3JICKTPOJIMTOB:
JIprouc

AppeHnnyc

bpecren u Jloypu

+]le0ait u X10KKeIb

AMOOIUTHI — 3TO: ) TIOHOPHI TPOTOHOB; 0) aKIENITOPHI IPOTOHOB; B) JIOHOPHI THIPOKCH] HOHOB;
+a, 0

a, I

0, 1

0, B

CornacHoO MpOTOJIUTUYECKON TEOPUH, OCHOBAHUE — ITO:
JIOHOP THIPOKCHJT HOHOB

+aKILenTop NpOoTOHOB

JIOHOP MTPOTOHOB

aKLENTOp THUIPOKCH] HOHOB

CornacHo MpOTOJINTUYECKON TEOPUH, KUCIIOTA — 3TO:
JIOHOP THAPOKCH NOHOB

aKILENTOp IPOTOHOB

+I0HOP MPOTOHOB

aKLENTOp THAPOKCHI HOHOB



OcHoBanue 1o JIproucy — 310:
+0HOP DJICKTPOHHLIX ITap
aKLIENTOP JIEKTPOHHBIX Map
JIOHOp IIPOTOHOB

aKLIeNTOp IPOTOHOB

Kucnota no JIstoucy — 3to:
JIOHOP ITPOTOHOB

JIOHOP 3JIEKTPOHHBIX Map
+aKnenTop 3JISKTPOHHBIX Map
aKLIeNTOp IPOTOHOB

«Kectkue»  ocHOBaHMS —  3TO  JOHOPHBIE  YacTHIBl,  oOJagaroniue: a)  BBICOKOWH
3JEKTPOOTPUIIATEILHOCTBIO; ©) HU3KOM 3JIEKTPOOTPUIATEIBHOCTHIO; B) MAaJbIM  OJIOKUTEIHHBIM
3apsaioM; T) OOJBIIMM TIOJIOKHUTEIBHBIM 3apsiIOM; [1) BBICOKOH TMOJIIPU3YEMOCTBIO; ) HHU3KOU
MOJISIPU3YEMOCTBIO.

a, B, I

0, B, II

0,1, 1

+a, I, K

«KecTkre» KUCIOTHI — 3TO KUCIOTHI JIbIonca, B KOTOPBIX aKIENTOPHBIC aTOMBI 00JIAJat0T: a) BEICOKOH
AJICKTPOOTPHUIIATEIPHOCTIO; ©) HHU3KOW 3JICKTPOOTPHUIATEIBHOCTBIO; B) MAaJIbIM  IOJIOKUTEIHHBIM
3apsAaoM; T) OOJIBIINM TIOJOXKUTEIBHBIM 3apsioM; JI) BBICOKOH TOJSPH3YeMOCThIO; ) HHU3KOU
MOJIIPU3YEMOCTHIO.

a, B, I

0, B, X

0, I, I

+a, T, X

«MSTKHE» KUCIIOTBI — 3TO KHCIOTHI JIbtouca, B KOTOPBIX aKIENITOPHBIC aTOMBI 00JIaJIal0OT: @) BBICOKOI
AJIEKTPOOTPHUIIATEILHOCTEIO; 0) HHU3KOH DIIEKTPOOTPHIIATEIbHOCTHIO; 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, K

«MsTKHE» OCHOBAHHUS — 3TO JJOHOPHBIC YaCTHUI[BI 00JIaafOIINE: a) BEICOKOH 3JIEKTPOOTPUIIATEILHOCTHIO;
0) HHU3KOH DJIEKTPOOTPHIIATEIIBHOCTBIO; B) MaJbIM MOJIOKUTEIBHBIM  3apsjioM; T) OOJBIIUM
MOJIOKUTEIBHBIM 3apsI0M; JT) BBICOKOH TMOJISIPU3YEMOCTBIO; %K) HU3KOH MMOJIIPU3YEMOCTBIO.

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

JIOHOPHBIMH aTOMaMH B <OKECTKHX» OCHOBAHUSIX MOTYT OBITh: a) KUCIOpo; 0) GTop; B) a30T; T) yriiepox;
1) cepa; k) Hof.

+a, 0, B

T, 1, XK
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a, 0, K
a,B, T

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

a,0,B

+r, I, K

a,0, 1

a,B, T

B cootBercTBuu ¢ mpuHnunom [Iupcona Gosnee 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, 0o

B, T

0, T

+0, T

Vkaxure ocHoBanue JIptonca: a) Na'; 6) H™; B) NO3'; 1) CN'; ) BF3; ) (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»; e) CgHsNH
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; x) CO.
0, e, X

a, T, 1T

B, JI, K

+B, T, 1

Vkaxute 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 10 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),NH; )
OH-.

a,0,B,T

+a,B, T, 1

a,0,r, 1

0,8, T, 1

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

a,0,T

+a, B, 11

B, T, I

K amdonuram otHOCSTCS: a) C032'; 0) HSO,; B) OH’; 1) HoPO4; 1) 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";
x) NaOH.

+0, B, I, €

a, T, I, X

0, 1,e, X

a,0,1,¢e

pH pacTtBopa — 3T0:

HaTypaJIbHBIN JIoTapru(pM aKTUBHOM KOHIIEHTpAaIlM1 HOHOB BOJAOPO/a

JeCATUYHBIN JorapruM aKTUBHOM KOHIIEHTPALMU HOHOB BOJIOPO/Ia

OTpHULATENbHBIM HaTypalbHbIHN JIOTapu(pM aKTUBHOM KOHLIEHTPALIMKA HOHOB BOJIOPOA
+0TpHULIATENbHBIA AECATUYHBIN JOrapu(m akTUBHONW KOHIIEHTPALMH HOHOB BOJIOPOJIa

B Haubonee mupokoM Auana3oHe B OpraHU3ME YeloBeKa MOKET U3MeHsTbes PH:
+MOYH

KpOBH

JKEIIyJOYHOT'0 COKa

JIUKBOpa

Yemy pasen pH 0,1 M pactBopa consiHOM KHCIOTHI?
+1

8

5

13

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

8

+3

13
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UYemy pasen 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 KOHIIEHTpalMs HOHOB BOAOPOa B pacTBope npu pH = 3:

+10°°
106
107
10 -11

Uemy paBHA KOHIIEHTpAlMs HOHOB BOAOPO/a B pacTBope npu pH = 6:

10°
+10°°
107
10 -11

Uemy paBHO 3HaYeHHe PH cHIBOPOTKU 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 3HaueHUe PH cIroHBI B3pOCIOro 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

CremneHb AUCCOoNMalU B paCTBOpAX 3JICKTPOJIUTOB — 3TO OTHOUICHUC!

AHAJTMTUYECKON KOHIIEHTPAMHU K aKTUBHOU
AKTUBHOW KOHUEHTPALMHU K AaHATUTUYECKOU
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00IIIero YnciIa MOJIEKYJ K YACTY AUCCOIUMUPOBAHHBIX MOJIEKYIT
+41CII0 MOJIEKYJT IUCCOIIMMPOBAHHBIX K OOIIEMY YHUCITY MOJIEKYII 3JEKTPOJIUTA B PaCTBOPE

CremneHb JHUCCOIMAIIMM 3aBUCHT OT: a) NPHPOJBI JJICKTPOIHMTA;, ©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 guccormanmu H » S Gosbiie pacTBope:
0,IM

0,01M

0,001M

+0,0001M

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

+a, 0, T

a,0,B

a,B, T

0,B,T

[Tpu noGaBneHUN K pacTBOPY YKCYCHOW KUCIIOTHI alleTaTa HaTpus:

crenieHb 1 kKoHcTaHTa quccormauu CH3COOH ymenbmmTest

creneHb U koHcTaHTa qucconuanuu CH3;COOH yBenuuntcs

+CTeneHb TUCCOMAIMHA YMEHBIINTCS, a8 KOHCTAHTa AUCCONUAIIIHN HE H3MEHUTCS
CTETeHb IMCCOLUAINN YBEIMUYUTCS, @ KOHCTAHTA AUCCOLHUAIMN HE U3MEHUTCS

ITpu no6aBneHNH K pacTBOPY YKCYCHOW KUCIIOTHI THAPOKCHIA HATPUS:

creneHb 1 KoHcTaHTa qucconuanuu CH3COOH ymenbsmmres

creneHb U KoHcTaHTa qucconuanuu CH3;COOH yBenuuntcs

CTETIeHb TUCCOIUAIINY YMEHBIINUTCS, 8 KOHCTAHTA JUCCOLUAIIIH HE H3MEHUTCS
+CTeNeHb AUCCOLUAIMN YBETUUUTCS, a KOHCTAaHTa AUCCOLMAIIUN HE U3MEHUTCS

Honnas cuna pactBopa — 3TO:

MIPOM3BEICHNE KOHIICHTPAI[MU HOHA Ha KBAApaT €ro 3apsi

IIPOU3BEICHNE KOHIIEHTPAIlMU HOHA Ha €ro 3apsij

+110JIycyMMa IPOU3BE/IEHNs] KOHIIEHTPAIMsl HOHOB Ha KBaJpaT UX 3apsI0B
CyMMa IIPOU3BE/ICHUs] KOHIIEHTPALlMU NOHOB Ha KBaJpaT U3 3apsij

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 pa30aBIICHHBIX PACTBOPOB AJIEKTPOJIUTOB K 0oJjiee KOHIICHTPUPOBAHHBIM
KO3 (QUIIMEHT aKTUBHOCTH

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 uBBIX OpraHm3max OOJbIIOC YBEIMYCHHWE HOHHOW CHJIBI IMPHBOJUT K: a) YMCHBIICHHIO CTEICHU
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(HIImeHTHI
AKTUBHOCTHM KaTHOHOB M aHUOHOB OJIMHAKOBOH 3apsIIHOCTH PaBHBI

B KOHLEHTPUPOBAHHBIX pPACTBOPAaX CHJBHBIX DJJIEKTPOJIMTOB C OJAMHAKOBOM HWOHHOW CWIJIOH
KO3 PHUIHMEHTH aKTUBHOCTH KaTUOHOB U aHMOHOB OJJUHAKOBOM 3apsAHOCTH PaBHBI

+B pa30aBIIEHHBIX PACTBOpPAX CHUJIBHBIX 3JIEKTPOJIUTOB C OJMHAKOBOW HOHHOW CHIION KOd(QHImeHTHI
AKTUBHOCTH KaTHMOHOB M AHMOHOB OJMHAKOBOW 3apsAJHOCTH paBHbl HE3aBUCHUMO OT UX XUMHUYECKOU
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 paeHoeecue

Heo6xonnMoe yciaoBre CyliecTBOBAHUS T€TEPOr€HHOI0 PABHOBECHUSI:
HEHACBIIIEHHBII pacTBOP COMpHUKacaeTcs ¢ TBepAOoH (Ga30il JaHHOTO IEKTPOIUTA
+HACBIIEHHBIN PACTBOP CONPUKACAETCS C TBEPIOH (Pa30il TaHHOTO AIEKTPOIUTA
NIepEeHaCHIIEHHBIN PaCTBOP CONPHUKACAETCS C TBEPI0H (ha30il TaHHOTO IEKTPOIUTA

Ecin B pacTBOpe MNpOW3BEAECHHE KOHLEHTPAaLMH HOHOB B CTENEHSAX, PAaBHBIX CTEXMOMETPHUUECKHUM
koa¢dunrenTam, 60JbIIe KOHCTAaHTBI PACTBOPUMOCTH, TO:

+pacTBOp MEPECHILIEH, 0CaJ0K 00pa3zyercs

pacTBOpP HEHACHIIIEH, 0CATOK PACTBOPSAETCS

pacTBOp HACHIIIEH, 0CaJOK HE BBINAAACT

Heo0x0uMoe yCioBHEe pacTBOPEHHS OCAJIKA:
+Ks> 11
Ks=I1;
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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 HacBIIIEHHOM pacTBOpe KoHCTanTa pactBopumocTy (K) npuHuMaer sHadeHue:
Ks> 1L,

Ks<Tl,

+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 JJICKTpPOJIUTA M €ro
PaCTBOPUMOCTHU BbIPAKACTCA YPABHCHHUCM!

K= 4S®
K= 252
+K= S?
K= 483

YeMm MeHblIIe KOHCTaHTa pacTBOpuMOcTH (Ks) MaiopacTBOPHUMOTO 3JEKTPOIUTA, TEM:
+MEHBIIIE €T0 PaCTBOPUMOCTH

pacTBOpUMOCTB He 3aBUCHUT OT K

00JIbI1IE €r0 PACTBOPUMOCTh

Ecmu K(PbSO4) = 1,6-10°%; K(SrSO,) = 3,2:10"; K(CaSO,) = 1,3-10™, To pacTBopiMOCTb GOJIBIIE V:
PbSO,

SIS0,

+CaS0y

Eciu Ky(BaSO,) = 1,1-10™%%; K¢(CaCOs) = 3,8:10%; K¢(CaS0O,) = 1,3-10™, T0 pacTBOPHMOCTH MEHBIIIE -
+BaS0O,

CaC03

CaSO4

J17151 TTOTHOTBI OCAXKICHHS HOHOB COgZ' u3 HacheleHHOTo pactBopa CaCO3 HEoOX0aMMO 100aBUTH:
Na,CO3

+Ca (NO3)2

K>CO3

K,SOq4
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JU1st TOMHOTHI ocaxeHnst HoHOB SO4% U3 HACKIIEHHOTO pactBopa CaSO3 HeoOX0oaMMO HOOABUTH:
Na,SO,4

+CaCl

K2COs3

K2SO4

JUist OMHOTHI ocaxeHnst HoHOB Ca’’ 13 HACHIIEHHOTO pactBopa CaC3 He00X0UMO TOOABUTH:
Ca (NOg)z

NaCl

+Na,CO;

NaH COg

Jliist OMHOTHI ocaxerus noHoB Ca’’ i3 HackienHoro pactBopa CaSO, HEOOXOLUMO T0GABHTH:
C&Clz

Ca (NOs3).

NaCl

+Na,SO,4

Ocanox cymnbdara xansuust ( Ks (CaSOs) = 2,5:10°) npu 100aBICHHM B €ro HACHILCHHBIA PAacTBOP
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) = 1,0:10%: K¢(Caz(POs),) = 2,01-10%; K¢(Mgs(PO,),) = 1,0-10™. KonkypeHiuio 3a
(dhochar-noH BeIMTpAET:

+Sr2*

ca?*

Mg?*

K pactBOpy, comeprkaiieMy HOHBI KAIbIHs, CTPOHIUS U Oapusi B PaBHBIX KOHIIEHTPAIHSAX, MIPUOABIISIOT
TI0 KaIuisaM pacTBop cyibgara Harpust. Kakoii u3 ocagkos 00pa3yercs B EPBYIO 04Yepeh?

CaSOq

SrS0Oy

+BaS0O,

K pactBopy, conepxkamemy nonsl Tanus (1) u cepebpa (I) B paBHBIX KOHILIEHTpalMsIX, J00ABISAIOT IO
KaIUIsIM pacTBOp XJjopuaa Hatpus. Kakoil n3 ocagkos oOpa3yercs mepBbIM?

TICI

+AgCl

OJIHOBPEMEHHO

K pactBopy, comepxamemMy cynbar-, ockaiar- u ruapodocdar-aHuOHB B PAaBHBIX KOHIEHTPAIIHSX,
J00ABJISIOT O KAIJIsiM pacTBOP coliu KambIus. Kakoit u3 ocaakoB oOpa3yeTcs mepBbIM?

CaS0,

+CaC,0,4

CaHPO,

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

CaS0Oq
OJIHOBPEMEHHO

[Tonb3ysick TaOIMYHBIMHU JAaHHBIMHU, 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 oaunakoBoii koHmentpanuu: a) AGQNOz u NaCl; 6) AgNO; u Nal. B xakom
ciydae ocaJiok oopasyercs OwvicTpee?

a

+0

OJTHOBPEMEHHO

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

+yMEHBIIACTCS

YBEJIMYUBAECTCS

HE U3MEHSETCS

B naceieHHbli pacTBop kapOoHaTa cepeOpa BHeCIH KpucTauibl kanblus. PactBopumocts Ag,CO3 npu
9TOM:

+yMEHBIIACTCS

YBEJIMYNBAECTCS

HE U3MEHSETCS

PactBopumocts Caz(POs); mOHM3UTCS B HaWOOMbIICH CTENEHW MPU BBEACHHU B PACTBOP B PaBHBIX
KOJIN4YeCTBAxX:

+CaCl,

NazPO4

NaNO3

NaCl

Kakue 3 npuBeneHHbIX peaknuii BoaMoxHbl: a) BaCO3 + Na;SO4 —; 6) AgCI + Kl—?
a

0

+aub

HE IPOTeKaroT 00e

Kakue u3 npueneHnbix peaknuii BoamoxHsl: a) Al(OH); + NazPO4 —; 6) Ag,CO3 + KI—?
a

+0

ano

HE TpoTeKaroT 00e

PacTtBopeHne comu B BoJE COMpOBOXAaeTrcst HsHIoTepmMuyeckuM sddekrom. I[lpu HarpeBanuu
HACBHIIIEHHOT'O PacTBOpa 3TOW COJIM 0Opa3yeTcst pacTBOP:
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+HeHaCHINIEHHBIN
MEePECHICHHBIN
KOHUEHTpALHs COJIA B pACTBOPE HE UBMEHUTCS

PactBopuMOCTh Ma10pacTBOPUMOTO COEIMHEHHS B IPUCYTCTBUM OJHOMMEHHOTO MOHA:

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

+yMeHbIlIaeTcsl, T.K. HMOHHOE TE€TEPOreHHOE paBHOBECHE CMeEIIAeTcs BIJIEBO, BO3PAcTaeT CKOPOCTh
KpUCTAJUTU3ALUU

He u3MeHseTcs, T.K. KsHe 3aBUCUT OT KOHIICHTPAI[MX HOHOB

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

PacTBOpUMOCTh MamoOpacTBOPUMOTO SJIEKTPOJIUTA B MPUCYTCTBUU MHAUDPEPEHTHOTO 3IEKTPONIUTA, HE
coJiepaKallero ¢ HUM OJJTHOMMEHHBIX HOHOB:

+yBeNUYUBaETCs, T.K. BO3pacTaeT MOHHAs CUJIa PAacTBOpPA, YMEHbILIAETCS aKTUBHOCTh HOHOB, PacTBOP
CTAaHOBUTCS HEHACHIIIICHHBIM

YMEHBIIIUTCS, T.K. PACTBOP CTAHOBUTCS MEPECHIIIEHHBIM

HE U3MEHUTCH, T.K KsHE 3aBUCUT OT KOHLIEHTPAIlUU

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 pacTBoOpsieTcssi B COJNSIHOM KHCJIOTE, BXOJSIICH B COCTaB KeIyaodHoro coka, a BaCOj
pacTBopsieTCs

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

BaSO, nornomaer peHTreHOBCKHE Ty4u

ucnoisb3oBanne BaSO,4 sxoHOMUYECKH Oosiee 1ernecooopa3Ho

PactBopumocts couneit B psimy Agl, AgBr, AgCl, AgF ysenuuuBaercs, T.K.:
«MSATKOCTb» OCHOBaHHUH yBEJIMUNBACTCSl, COEJMHEHNE CTAHOBUTCS 00JIee MPOYHBIM
«MATKOCTh» OCHOBAHUW YMEHBIIIAETCsI, COEIMHEHNE CTAHOBUTCS O0JIee MPOYHBIM
+«MATKOCTB» OCHOBaHHMM YMEHBIIIAETCS, COEAMHEHNE CTAHOBUTCS MEHEE TPOYHBIM

Oo6pasoBanuto Cas(PO4)3;0H B octeobmactax cnocodcTByet: a) ymenbinenue pH; 0) yBenudenue pH; B)
MOBBIIIEHNE KOHLIEHTpaUU (HochaT-uOHOB; T') HOHWKEHHE KOHLEHTpaluu pocdar-noHOB.

a,r

+0, B

a, B

o, T

PactBopuMocTh 3nekTponuToB B mocnenosarenbHoctu: CaHPO, — CayH(PO4); — Cas(PO4)30H
MOCTENIEHHO MOHWKACTCs, MOITOMY Oosiee ycroiumBoit (opmoi (ocdata Kaubllsi B OpraHU3Me
SBIISETCSL:

CaHPO,

CayH(POy)3

+C&5(PO4)3OH

HoHb! Kanblys B IJ1a3Me KPOBU HAXOJATCA: a) B KOMIUIEKce ¢ Oenkamu; 0) B KOMIUIEKCE C JIaKTaTaMH U
LUTpaTaMy; B) B CBOOOIHOM MOHU3UPOBAHHOM COCTOSTHUH.

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

+yBenmnuenuto 1, Ks He n3amensercs

yBennuenuto 1, u yBennuenuto K

ymensinennio I, Ks He nsmensercs

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

ymenbieHuto 1, u ymenpmenuro K

+yBenuuenuto I1., Ks He n3mensercs

yBennuenuto 1, u yBenmuenuto K

ymenbieHuro I, Ks He nsmensercs

O0pa3syrolyecs nocie ebl KUCJble MPOAYKThI CIOCOOCTBYIOT:

YKpEIUJICHUI0 3yOHOH TKaHU

HE BIIMAIOT Ha 3yOHYIO TKaHb

paspymiennio 3yOHOH TkaHu, T.K. KatmoH H' HeifTpammsyer oOpasyrompmecs 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 YCTOWYMBBIE KOMIIJIEKCHBIE COCIMHEHUS

[Maronoruyeckoe HaApyIICHUE FETEPOreHHOTO PABHOBECHSI B )KUBOM OpPraHH3Me — 3TO 00pa30BaHHUE:
Ca5(PO4)3F

CayH(POq4)s

+Sr5(PO4)3OH

Ca5(PO4)3OH

[TaTonornyeckuit mporecc 3amenicHus WOHOB Kanbist B Cas(PO4)3OH Ha wonbl Oepwiniust ¢
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

Wwmeercs HachIEHHBIN BOIHBIN pacTBOp ropanartuta - Cas(PO,)sF. Kakue Bemectsa ciieayer 100aBUTh
K 3TOMY pacTBOpY, 4TOOBI YacTh MOHOB Mepenuia B coctaB TBepaod ¢asni? a) CaCly; 6) NasPOgs; B)
NaOH; r) NaF.

a,0,B

0,B,T

+a,0,T

a,B, T

Mmeercst HACHIIIEHHBIH BOAHBIN pacTBOp ruapokcodocdara kampius - Cas(PO4)3OH. Kakue Berectsa
crenyeT 100aBUTh K 3TOMY PacTBOPY, YTOOBI 4aCTh MOHOB Iepenuia B coctaB TBepaoi ¢aser? a) CaCly; 0)
NasPO,; B) NaOH; r) HCI.

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

K paspymienuro 3yOHOW TkKanu, B coctaB koropoir Bxoautr Cas (PO4);OH, Oymer mpuBomuth: a)
yMmenbIienue pH ciaronbl; 0) yBenuuenue pH CiltoHBI; B) MOHMKEHHAs KOHIEHTpanusi Ca2+ B CIIOHE; T)
noBblIeHHas KoHenTparus 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) oOpasyercs pomoiaHuTenbHoe kKommuecTBO CaHPO,; 6) CaHPO,4
pacTBopsieTcsl; B) KOHLEHTpalus HOHOB HPO,” YMEHBIIAETCS; T) KOHLEHTpalHs HOHOB HPO,”
YBEJIMYHBACTCS.

+a, B

a,r

0, B

o, T

OKucaumenvHo-60CCIMAHOBUMENbHOE paenoesecue

Momnsiprast macca sxkuBasieHTa Al(OH); (1/monp) B peakmu Al(OH)3 + 2HCl — paBHa:

39;

78;

26;

13.

Momnspuas macca sxkBuBasieHTa Al(OH); (r/moip) B peakumu Al(OH); + 3HC1 — paBHa:

39;

78;

26;

13.

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

49;

+98;

32,67,

40.

Onpenenuts MOIPHYIO MacCy SKBHBAJIIEHTA OKHCIUTENS (T/Moib) B peakiun KMnO4 + Nap,SO; +KOH
— KoMnOy4 + NaySOq4 + HO

31,6;

52,67,

+158; .

63.

OmnpeneauTs MOJSIPHYIO MacCy SKBHBAJIEHTa BOCCTaHOBHUTENS (I/Moub) B peakiuu: KoCr,O7 + HCl —
Cl, + CrCl; + KCI + H,0.

49;

18,25;

6,08;

36,5.

OnpenemuTh MOJISIPHYIO MacCy 3KBHUBaJICHTa BoccTaHoBHTeN (T/MOub) B peakiuu: Kl + H,SOy4(kon1T.) —
I, + H,S + K,SO,4 + H,O
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166;

83;

98;

12,25.

Onpenenuts MOJIIPHYIO MacCy 3KBUBaJIeHTa OKUcCHHUTENs (T/Monb) B peakiiuu 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;

JCTIPONIOPIIMOHUPOBAHHE;

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.

MounsipHas macca skBuBasieHTa H3PO4 (1/M01b) B peakiuu H3PO4 + 3NaOH — pasna:

98;

49;

32,67,

196.

Onpenenuts MOJIIPHYIO MacCy SKBUBaJICHTa OKUCIUTeNs (r/Moib) B peakunn KMNnO,4 + NapSO3 + HoO —
MnO, + KOH + Na,S0,

31,6;

52,67,

158;

63.

OmnpenenuTh MOJSIPHYIO MacCy dKBHBaJieHTa BocctaHoBHTes (r/Mois) B peakiuu: CrCls + Br, + KOH
—K>CrO4 + 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/moins) B peakuuu HoSOs+ Cl, — HCl +
H,SO,4 + H,0
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49;

98;

24.5;

35,5.

OrnpenenuTh 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;

JTUCIPONOPIIMOHUPOBAHUE;

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, COCTOSIIIME U3 KOMIUIEKCOOOpa30BaTes U JIUTaH10B

COEJIMHEHMS, COCTOSALIME U3 BHYTPEHHEN 1 BHELIHEN cephl

+CJIO)KHBIE YCTOMYMBBIE XMMMYECKHE COEAMHEHHUS, B KOTOPBIX 00f3aTENbHO IPHUCYTCTBYET CBSI3b,
o0Opa3oBaHHas MO JJOHOPHO-AKIENTOPHOMY 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 komruiekcooOpa3yromieit CmocoOHOCTBHIO 00J1a1at0T:
d-s;memMeHTEI

+S-3JIEMEHTEI

p-2JIeMEHTHI

f-anmemMeHTBI

.Hy‘IHII/IM KOMHJ‘ICKCOO6paSOBaT€J'IeM SABIISACTCA:
Na

Mg

+Co

Al

HazoBute xomrekcoobpazoBarenb B reMOTJIOONHE:
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/IbI SIBIISIFOTCS:

+I0HOPOM 3JIEKTPOHHOM Mapbl

aKLENTOPOM 2JIEKTPOHHOM Mapbl

U JOHOPOM, U aKL[ENTOPOM 3JIEKTPOHHOM Mapbl

KOBAJIEHTHAsI CBA3b B KOMILJIEKCE 00pa3yercsi 10 0OMEHHOMY MEXaHU3MY

Kakas cBsi3p MEXy KOMILIEKCOOOpa30BaTeIeM 1 JIUraHAaMu?
+KOBAJICHTHAS 10 JOHOPHO-AKLEIITOPHOMY MEXAHU3MY
KOBAJIEHTHAsI 10 0OOMEHHOMY MEXaHU3MY

HMOHHAas

BOZOPOJHAs

HeHTaTHOCTb — 9TO.

YHCJIO0 CBSA3CH MCKOY KOMHJIGKCOO6paBOBaT€JICM 1 JuranjaMu
+4YHCTO 3JIEKTPOHOJOHOPHBIX aTOMOB B JIUT'aHJE

YHCJIO SJICKTPOHOAOHOPHBIX aTOMOB B KOMHJICKCOO6pa3OBaT€JIe
YHUCJIO JICKTPOHOAKICIITOPHBIX aTOMOB B KOMHJ’ICKCOO6paSOBaTeJIe

B xenatHbIe COCANHCHMA BXOIAT:
MOHOACHTATHBIC JIMT'aHAbI
NOJINACHTATHBIC JIMT'aHAbI
6I/II[GHT3THBI€ JIMTaH bl

+0u- u NOJINACHTATHBIC IUT'aHAbI

W3 nepeuncieHHbIX TUrasaoB Beioepute Ounentarueie: a) CN'; 6) Ho0; B) COs%; r) C,04%; ) NOs2.
+B, T

a, 0, 1

0,B,T

BCE

[To meHTaTHOCTHU ITUTICHINAMUHTETpAAIETAT SBJISAETCS JIUTAHAOM:
MOHOJEHTATHLIM

+0MHAEHTAaTHBIM

OHEeHTAaTHRIM

TETpaJeHTATHBIM

KaxkoBa nenrataocts uranga OH™?
+MOHO-

ou-

MOJIHU-

TeTpa-

W3 nmepeuncieHHbIX TUranaoB Beioepute MmoHoaeHtatHeie: a) CN; 6) OH'; B) COs%; r) C,04%; 1) NO;.
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+a, 0, 1
a,0,B
B, T, JI
0,1, 1

Kaxkoii nmurann siBiusgercsa OMIEeHTaTHBIM:
+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", NHj3

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

+a, 0, B, T

0,B, T

0,B

a, T

JlJis1 MOHOB IIETIOYHBIX METAJUIOB KOMILIEKCOOOpa30BaHUE MaJOXapaKTepHO BCIEACTBHE: a) YCTOWYUBOM
AJIEKTPOHHOU CTPYKTYpHI; 0) OOJBIINX pa3MEpoB; B) Majoro 3apsja sjpa; I') ciiadoro MoaspU3yIOLIEro
IEUCTBUSL.

+a, 0, B, T

a, 0

0,B, T

a,0,T

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

YHUTHON — 9TO: a) aHTHAOT, OOpa3yIOIUi KOMIUIEKCHOE COCIWHEHHUE C TSKEITBIMH MeTajiaMH; 0)
JIEKapCTBEHHBIN Tpernapar, MPUMEHSEMBI [UId yIy4dIIeHUs KpPOBETBOPEHUS; B) TMPOTHBOAIUE TPHU
OTPaBJICHUH CEJICHOM; T') XOPOIIIO PAacCTBOPHMAsi COJIb, CoJleprkaIas nse SH-rpymnms.

a

0

+a, T

B

KomimtekcoHbl — 310!

JIFOOBIE TUTAHIB

+0U- ¥ MIOJIUIEHTATHRIE JINTaH bl
TM00BIe KOMIUIEKCOOOpa3oBaTeu
TOJIBKO TIOJINIEHTATHEIE JIMTAH B
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Komiiekconamu sIBISTFOTCS:

+xenaTooOpa3yrolire O1- U MOJIMICHTATHBIE JIMTAH bl — JOHOPHI AJICKTPOHHBIX Map
OpPraHUYECKUE COCTUHEHMS, CIIOCOOHBIC K 00pa30BaHUIO KOMIUIEKCHBIX COSTMHECHUN
MTOJTMICHTATHBIC JIMTAH/IbI — AKIIEITOPBI SJIEKTPOHHBIX T1ap

MOHO- ¥ OMIEHTATHBIE JIMTaHIbI

Uro co6oii mpeacTaBiIseT reMOrIO0NH M0 XUMUYECKOH npupozae?

+CII0’KHBINA O€JIOK, COAepKALMI XeIaTHBII MaKPOLMKII FeM C JKEJI€30M B CTEIIEHH OKUCIIEHUS +2
KHCIBIN O€JIOK, coiepKalinii HeOeIKOBYIO YacTh — I'eM C JKEJIe30M B CTEIICHH OKUCIICHUS +3
TpaHCHOpTHasA (opMa KHCIOpOJa, CoJep Kallas aToM xkeJie3a B HeUTpaIbHOM COCTOSHUU
pe3epBHas popma KHCIOPOAa, COAepKalIasi aTOM KeJie3a B CTENICHU OKHCICHHS 12

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

, N

'S,
, O,
, P,

+
@)

I TO
oz

UT0 Takoe KOOPAMHALIMOHHOE YU CIIO?
9HCIIO CBSI3eH KOMILIEKCooOpa3oBaTeei
YHUCJIO LEHTPaJIbHBIX ATOMOB

+4HCII0 IUTraHg0B

3apsi BHYTpeHHEH chepbl

KoopauHairionHsie uncia 0-3IeMEHTOB: a) MOCTOSHHBL, 0) HEMOCTOSHHBI; B) yaiie 4YéTHbIe yncia 4-8; r)
yaie He4€THhIe yncia 5-9

+0, B

a
0
o, T

VKaKuTe KOOPIMHAIIMOHHOE YMCIIO [IEHTPAJIBHOTo aToma U ero 3apsia B coequnenun [Cr(NHs),Cly].
+4, +2

6, +3

2,+2
6, +2

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

4, +3

6, +2

4, +3

JInst naTUHBI B CTENEHU OKUCIIEHUS +4 XapaKTepHO KOOPAMHAIIMOHHOE YHCIIO:
2

4

+6

3

Jl1st mHKa B OMOHEOPTaHUYECKUX KOMITJIEKCAX XapaKTePHO KOOPIAUHAIIMOHHOE YHCTIO:
+4
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N Ao
o

VYKaXUTe KOOPAMHAMOHHOE YHCIIO LIEHTPAILHOTO aTOMa H ero 3apsiy B coennnenun [Fe(CN)g]*
+6, +3

4, +3

6, +2

4, +3

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

4, +3

2, +2

+2,+1

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

6, +2

2, +2

2, +1

YKaXUTe KOOPAMHALMOHHOE YHCIIO LIEHTPAILHOTO aTOMa U ero 3apsiy B coexuuennn [Pt(NH3),Clo]**
6, +3

+6, +4

2, +2

2, +1

K KaKoMy KJIacCy OTHOCHTCS KOMILICKCHBIH HoH [Zn(H20)4]%":
THPOKCOKOMILIEKC

aMMHHOKOMILICKC

Al I0KOMILIEKC

+aKBaKOMIIIECKC

K xaxomy kiaccy otHocutcst komruiekcHbid noH [Ag (CN),]:
THPOKCOKOMILIEKC

aAMMHHOKOMILICKC

+al U I0KOMILICKC

AKBaKOMILIEKC

K KaKkoMy KJIacCy OTHOCHTCS KoMmuiekcHblit o [Co(NHz)s]**:
THPOKCOKOMILIEKC

+aMMHHOKOMIIJIEKC

aIMI0KOMILIEKC

AKBAKOMILIEKC

K xaxomy kiaccy otHocHTCst KoMIuteKcHbI noH [Al(OH)4]™:
+TUAPOKCOKOMILIIEKC

aAMMHHOKOMITICKC

aIMI0KOMILIEKC

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+

Fe

+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:
+3TUJICHIMAMHH U TUMETUITIIMOKCUM
JTMaHHUOH I11aBeJIeBOM KUCIOTHI U MOJU — UOH,
nop¢GupuH 1 TpUJIoH b,

LMaHUJ — aHUOH ¥ aMMHAK.

Kaxyo reoMeTpiudecKyio KOH(GUIyparuio uMeeT KomruekcHsiii nos [Ag(NHz),] "
KBaJ[paTHO — IUIOCKOCTHYIO

+IIMHENHYIO

OKTadIPUIECKYIO

TETPadAPUUECKYIO

Kakyro TeoMeTpUaecKyr0 KOH(GHUTYPAIHI0 HMeeT KOMILICKCHBI 1HoH [SiFe]?:
KBaJ[paTHO — IUIOCKOCTHYIO

JINHENHYIO

+OKTa3IpHUYECKYIO



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 rubpuau3anuu neHTpaabHoro aroma B komruiekcHoM noHe Ko[NiCly]:
3
+sp

Kakoii Tun rubpuansanuu opoutaneit Fe B remoriooune:
sp’

+Sp3d2

Sp

sp’d

OrpeenTe reoMeTpHIecKyo GopMy KOMILIeKCHOro HoHa [PtCly]%:
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 OKUCIEHHMsI MOHOB-KOMIUIEKCOOOpa3oBareneili B  CIEAYIOLIUX
xommuekcHsx HoHax [Ni(NH3)sCl]", [AuCls]

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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AnreOpanueckasi CcymMMa CTCICHEH OKHUCICHHS HOHOB-KOMILICKCOOOpa3oBaTeleii B CIICAYIOUIMX
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

Vo Mg?* oGpasyer kommiekcsi ¢ a) AT®; 6) AJI®; B) PO; ) HoPO:
a,B,T

0, B

+a, 0

0,B, T

Karanasa — BaxkHeliliee KOMIUIEKCHOE COEJMHEHUE, METAIIO(EPMEHT, KOTOPBIN KATAIU3UPYET 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 poib B OpraHu3Me€ WIrpalOT MHOTOSIEPHBIE  KOMIUIEKCHI: @) TIeMOrjoOuH; 0)
’KEJIe30CEPONPOTEHHBI; B) IIMNTOXPOMOKCHIA3a; T') METTeMOTJI00HH:

a,B, T

+0, B

0,B, T

OcHoBHbIE  (pu3nonorudyeckue (opmMbl T'eMOIJOOMHA: a) OKCHIeMOIJIOOuH, rem-Fe”*- Oy 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

2.4. Byghepuvie pacmeoput

3nauenue pH 6ydepHbIX pacTBOPOB MpHU A0OABICHUH HEOOIBIINX KOJINYECTB KUCIOT U OCHOBAHUI:
COXPAHSIOTCS MOCTOSIHHBIMH, T.K. J00aBIIsieMble KATHOHBI BOJIOPOJIa U AaHMOHBI THPOKCH/IA CBSI3BIBAIOTCS
COOTBETCTBEHHO aKIIETITOPAaMH U IOHOPAMH MPOTOHOB Oy(pepHOI cHCTEMBbI

+COXPaHSIOTCS MPUMEPHO OCTOSHHBIMU /10 T€X IOp, TOKA KOHIEHTPAIIM1 KOMIIOHEHTOB Oy(epHBbIX
cucTeM OyayT MpeBbIIaTh KOHIIEHTPAIMK J00aBIsIEMbIX HOHOB

U3MEHSIIOTCS, T.K. U3MEHSIOTCS KOHLEHTPALUN KUCIOT ¥ OCHOBaHMI B cUCTEME

Bydepnbie pacTBOpBI MOTYT COCTOSITh U3...
CWJILHBIX KHCJIOT U CJIA0BIX COJIEH
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+ci1a0bIX KUCJIOT U UX COJIEN
CWJILHBIX OCHOBAHHU U UX COJIEH
+ci1a0bIX OCHOBAHUM U UX COJIEH

Bydepnbie pacTBOpbI OBIBAIOT. ..
+IEI0OYHEIE

+KUCIIOTHBIC

am(poTepHbIC
OKHUCJIUTEITHHO-BOCCTAHOBUTEIILHBIE

BydepHbie pacTBOPBI MO3BOJISIIOT. .

OCaXJaTh MEUIAIOIINE HOHBI

+monaepxuBath HeoOxoauMbIi pH pacTBopa npu 1006aBICHUH HEOOIBIINX KOJTMYECTB CHIIBHBIX KUCIIOT
WJIM OCHOBAaHUI

+coxpaHsATh HyXHbIH pH mipu pa3daBienun pactBopa

HOJIIEP>)KUBATh HEOOXOJUMBII COJIEBOM COCTaB pacTBOPa

BydepHbiMu SBASIOTCS PacTBOPHI:

YKCYCHOW KHCIIOTHI B (hopMuaTa HaTpust
+kapOoHaTa HATpUA U TUAPOKApOOHATA KaIUS
runpodocdara HaTpU U TUAPOKApOOHATA HATPHS
XJIOpUJIa aMMOHUS U Cyib(daTa aMMOHUS

pH KHCJIBIX 6y(1)epHBIX PaCTBOPOB BbIPAKACTCA 3aBUCHUMOCTLIO. ..
pH:pKa - |9 CK-I’I’lbl/COCH

PH = pKa - |9 Cco,w/ CK-mbl

+pH :pKa - Ig CK-mbl/CCOﬂu

PH = pKe - |9 CK-mbl/ Cco,m

pH OCHOBHBIX 6y(bep0B BBIPAXKaCTCA 3aBUCUMOCTLIO. ..
pH = ng - Ig COCH/CCOJIM

+pH = 14 — pK; + 19 Coerd Ceom

pH =14+ pK, —19 Coe1d Ceom

pH =14 - pK,;+ 19 Ceonl Coen

Uem Oomplrie KOHIIEHTpALUs c1aboit KUCIOTHI B KUCIoM Oydepe mpu mpodYnx paBHBIX YCIOBUSX, TEM. ..
+mensiie pH

6onbuie pH

OydepHbIit pacTBOp MEHEE KUCIIBIN

OydepHblit pacTBOp OoJee meT0IHON

ITpu no6aBnennn k kuciaomy O0ydepy HeMHOTO CHIIbHOU ménoun ero pH...
HE MEHSETCS

+HE3HAYUTENBHO YBEIMYUBACTCS

HE3HAYMUTEJIIBHO YMEHBIIAETCS

3HAQYUTEIILHO BO3PACTaeT

[Tpu no6aBneHn” K ien04yHOMY Oyhepy HEMHOTO CHIIBHOM KUCIOTHI ero pH...
HE MeHsIeTcs

HE3HAYUTENIBHO YBEINYNBAETCS

+HE3HAUUTEIbHO YMEHBIIAETCS

3HAUUTEIIBHO YMEHbIIAETCA
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[Ipu noGaBnenuu k menounomy Oydepy HEeMHOTO CHIIbHOU miénoun ero pH...
HE€ MCHJACTCA

+HE3HAYUTEIIBHO YBEITUYUBACTCSI

HC3HAYUTCIIbHO YMCHBIIACTCA

3HAYUTEIBHO BO3pACTACT

[Tpu noGaBneHuu Kk Kuciaomy 0ydepy HEMHOTO CHIIbBHOM KUCIOTHI ero pH...
HE MEHSIETCS

HE3HAYUTEJIbHO YBEINYHUBAETCS

+HE3HAYUTEIHLHO YMEHBIIAETCS

3HAYUTEIILHO BO3PACTaET

IIpu no6aBneHnu k kuciaomy O0ydepy HeOOIbIIOrO KOJIUYECTBA CUIIbHON KUCIOTHI ero pH MeHsercs
HE3HAYUTEINIBHO, T. K. ..

+CuIIbHAs KUCJIOTA HEUTPATU3yETCs CONbIO

CHJIbHASI KHCJIOTA HEUTpAIH3yeTCs C1a00l KUCIOTON

CHJIbHAs KHcII0Ta pa3zbaiisieTcst 0ydepHbIM pacTBOPOM

CWJIbHAs KMCJIOTAa HEUTPaIU3yeTcs Cl1a0blM OCHOBaHUEM

[Tpu noGasiennn x Kuciomy Oydepy HeOOIBIIOTO KOJIMUECTBA CHIIBHOTO OCHOBaHUS ero pH mensercs
HE3HAYUTEIIBHO, T. K. ..

CUJIbHOE OCHOBAaHHUE HEUTPAIM3YETCS] CUIIBHOM KUCIOTON

+CUIIbHOE OCHOBaHME HelTpanu3yercs ciaboil KucaoTon

crabasi KHCI0Ta HEUTpanu3yeTcs c1adbIM OCHOBAHHUEM

CHWJIBHOE OCHOBaHUE HEUTPAIU3YETCS CONbIO

[Tpu noGasieHny K 1menovyHoOMy Oydepy HeOOIBIIOrO KOJMYECTBA CHIIBHOW KUCIOTHI ero pH mensercs
HE3HAYUTENBHO, T. K. ..

+CHIIbHAs KUCIIOTA HEUTpaIu3yeTcs ciabbM OCHOBAaHHEM

cnaboe OCHOBAaHNE HEHTPAIN3yeTCsl COIIBIO

CHJIbHASI KHCIIOTa HEUTPATHU3YETCS CONBIO

CHJIbBHAA KHUCJI0Ta HCfITpaJ'IHSyeTCSI CHJIBHBIM OCHOBAaHHEM

[Ipn noGaBnenun k wieno4HOMYy Oydepy HeOOJBIIOro KOJWYEeCTBa CHIIBHOTO OCHOBaHusA ero pH
MEHsIeTCsl He3HAUUTENbHO, T. K. ..

cimaboe OCHOBaHHME HEUTpanu3yeTcs caaboi KUCIOTOM

CHJIbHOE OCHOBAaHHE HEUTPAIU3yeTCsl CUIIbHOM KMCIOTON

+CUIIBHOE OCHOBAHHE HEUTPAIN3YETCS COBIO

CHJIbHOE OCHOBAaHHE HEUTpaJIM3yeTcs c1a0blM OCHOBAaHHEM

Bbydepnas émkocTb — 370...

KOJIMYECTBO SKBUBAJIEHTOB CJIA00N KUCIOTHl WJIM OCHOBAHHUsA, MPEMSATCTBYyolee u3MeHeHuio pH 1 n
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 OCHOBaHUsA, uM3MeHsommx pH 1 1
Oydepa Ha eAUHULLY

+KOJIMYECTBO YKBUBAJICHTOB CHJIBHOM KUCJIOTHI HJIM OCHOBaHUS, BbI3bIBatoliee n3menenue pH 1 1 6ydepa
Ha eUHUILY

3navyenus PH OydepHbIX pacTBOPOB IpU pa30aBICHUH. ..
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COXPAHSATCS MMOCTOSIHHBIMH, T. K. COOTHOILICHHE KOHIIEHTPALIMil KOMIIOHEHTOB Oy(epHBIX CUCTEM HE
U3MEHAETCS

+COXPAHAIOTCA IPUMEPHO ITOCTOSTHHBIMU 10 OIPEIEICHHBIX 3HAYEHUH KOHLICHTPALUN
U3MEHSAIOTCS, T.K. KOHLICHTPALUs KOMIIOHEHTOB CUCTEMbI YMEHBIIACTCS

KaKI/Ie n3 Hepe‘lI/ICHeHHBIX COHpH)KeHHBIX KHCJIOTHO-OCHOBHBIX r[ap O6J'IaI[aI-OT 6y¢)epHBIMI/I CBOﬁCTBaMHZ
a) HCOO7HCOOH; 6) CH3COO/CH;COOH; ) CI7HCI; r) HCO3/COy; 1) HPOZ/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
6ydeprbiMu coiictBamu: a) H3PO4/HoPOy4'; 6) HoPOLTHPOLY; B) HPO4Z /PO, ; r) HNOs/NOs'; 1)
HCOOH/HCOO'.

BCC

0, I, I

+a, 0, B, I

a, B, I', 1

Kakwue u3 KucI0THO-OCHOBHBIX Mmap 00/amaoT OydepusiMu cBoiictBamu; a) Hb'/HHb; 6) HbO,/HHDO,;
B) HSO4/H,S04; ) NH; /NH40H; 1) NO3/HNO3?

BCE

+a, 0, T

a,0,B

B, 11

Kakue U3 KHCIIOTHO-OCHOBHBIX Hap 00ianarot 0ydhepubimu cBoiictBamu: a) CI'/HCI; 6) NO3/HNOs; B)
HSO4/H,S04; T) CH3COO/CH3COOH; 1) NH; /NH40OH?

BCE

a,0,B

+T, O

B, T, I

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

Kakune u3 OydepHbIX cuUCTEM coJiepKaT B CBOEM COCTaBe TOJIKO COJIU: a) CO%3/HCO5’; 6) HCO5/COy; B)
HPO,*/H,PO,; 1) H,PO, H3PO,; 1) HCOO/HCOOH; ¢) PO,*/HPO,Z.

a,B,T

+a, B, €

0,T,¢e

a,0,B

K Bydepubim pactBopam oTHocsTes cMmecu: a) NaH,PO,4 + Nap;HPO,4; 6) HsPO4 + NaH,POy; B) Na,CO3 +
NaHCOg; F) Na,HPO,4 + NazPOa.

+BCe

a,0
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M

B, T
a,0,B

[Tpu no6asnenuu HCI B 6ydepHoii cucreme HPO42'/ H,PO,:

akTUBHas kKoHIeHTpanus (H PO42') yBenuuuBaetcs, (H,POy) - ymeHbIaeTcs
+aKTUBHAs KOHIICHTPALIUS (HPO42') ymenbInaercs, (HoPOy) - yBenuunBaeTcs
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 no6asnennn NaOH k 6ydepHoii cucteme NH*,/NHs-H,O0:

+
+aktuBHas kouenrpanus (NHy") yBenmnuubaercs, (NH3-H,0) - ymenbiaercs
axtuBHas konnentparms (NH4") ymensmaercs, (NHz-H,0) - yBennuusaercs
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 M3MEHSIOTCS

ITpu nobasnernu NaOH k 6ydepnoii cucteme CH;COO/CH3;COOH:

+aktuBHas koHueHTpaiwms (CH3COOH) ysennuusaercs, (CH3COO") - ymeHbIaetcs
aktuBHas koHuentpanus (CH3COOH) ymensimaercs, (CH3COQ) - yBenuuuBaetcs
aKTUBHOCTh KOMIIOHEHTOB HE M3MEHSIOTCS

[Tpu no6asnennun HCI B 0ydepnoii cucreme CH3COO/CH3COOH:

aktuBHas koHuentpanus (CH3COOH) ysennuusaercs, (CH3COO") - ymeHbIraetes
+aktuBHas koHneHTpaims (CH3COOH) ymensinaercs, (CH3COQO") - yBenuuuBaetcs
AKTUBHOCTh KOMIIOHEHTOB HE M3MEHSIOTCS

MakcumanbHy0 0y(hepHY eMKOCTh CUCTEMbI UMEIOT MPH:
+pH =pK,

pH > pK,

pH < pKa

9TH MapaMeTPbl HE B3aUMOCBSA3aHBI JPYT C IPYTOM

MaxkcumanbHoi OydepHOll eMKOCTbio Tpu (u3HonorndeckoM 3HadyeHHH PH obnagaer KHCIOTHO-
OCHOBHAs COTIPSDKEHHAsI rmapa:

H3PO4/H,PO,4 (pKa (H3PO4) = 2,1)

+H,PO4 /H,POL* (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,

MUHUManbHasd, T. K. pH = pK,

BydepHnas eMKocTh npu pa30aBIeHUN PACTBOPOB:

73



+YM€HBI_H3_CTCSI, BCJICACTBUC YMCHBIICHUSA KOHICHTPAINKN BCECX KOMIIOHCHTOB CUCTCMbI
YBCIIUYUBACTCA, T. K. BO3pACTACT CTCIICHb AUCCOLIMAIINU 3JICKTPOJIHUTOB

HEC U3MCHACTCs, T.K. COOTHOIICHHUEC KOHHCHTpaHI/If/'I KOMIIOHCHTOB OCTAaCTCA IMOCTOAHHBIM
IMPAKTUYCCKN HEC UBMCHACTCA, T.K. KOJIMYCCTBO KOMIIOHECHTOB CUCTEMBI OCTAa€TCA HCU3MCHHBIM

BydepHbie cucTemMbl MOAACPKUBAIOT B OpraHU3ME PaBHOBECHS:
+KHUCJIOTHO-OCHOBHBIE

OKHCJIMTEIIbHO-BOCCTAHOBUTEIbHBIE

reTepOTrCHHbBIE

JINTaHJ000MEHHEIE

Anunos — 9To:

+yMEeHBIIEHNE KUCIOTHOW Oy(hepHOi eMKOCTH (PU3NOTOTHUECKOM CUCTEMBI 10 CPABHEHUIO C HOPMOM
YBEJIMUYUBAETCS KUCIOTHOU OydepHoil eMKocTH (PU3HOIOTMYECKOi CUCTEMBI 110 CPAaBHEHUIO C HOPMOM
YBEJIIMYUBACTCSI OCHOBHOU Oy(hepHOii eMKOCTH (PU3NOIOTUYECKON CHCTEMBI 10 CPAaBHEHUIO C 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:
H3PO,4 — kucnora, H,PO™ - conpsibkeHHOE OCHOBaHWME

+H,PO, — kucnora, HPO42' - CONPSKEHHOE OCHOBAHUE

HPO42' — KHUCJIOTA, PO43' - COMNPSIKEHHOE OCHOBAHUE

H3PO,4 — xucaora, PO43' - CONPSKEHHOE OCHOBAHUE

Bydepnas emxocTs 6ek0BOI OyQepHOI cCTeMbI KPOBU OOJIbIIIE
+110 KUCIIOTE, T. K. B KPOBH pabOTaeT aHUOHHBIN OEIKOBBIN Oydep
110 OCHOBAHMIO, T. K. B KPOBU pabOTaeT KaTMOHHBIN OEeNKOBbII 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

HCO;/CO,=4:1

+HCO;/C0O,=18:1

HCO5;/CO,=1:4

dusnonornyeckoe 3HaueHrue PH nmoanepkuBaeTcs MpU COOTHOIICHUH KOMIIOHEHTOB (pocdaTHOM
OydepHoii cUCTEMBI, PABHOM:

+HPO,*/H, PO, = 4:1

HPO,*/H,PO, = 18:1

H,PO,/HPO,* = 4:1

HPO,/H,PO, = 1:18

ITpu dusnonornyeckoM 3HaueHud PH cOOTHOIIEHHE KOHIIEHTPAIUi KOMITOHEHTOB B THIPOKapOOHATHON
oydepnoii cucreme kpou [HCO3]/[CO,] =18:1. CaenoBarenbHo, OyhepHas eMKOCTh 3TOW CHCTEMBI 110
KHCJIOTE B CPaBHEHUU ¢ Oy(hepHOI eMKOCTHIO [0 OCHOBAHHIO:

+0osbIIe

MEHBIIIE
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HX 3HAUCHUA paBHBI

[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 YMEHbIIaeTcs, PH Moun yBeauauBaeTcst

LIEJIOYHOM pe3epB KPOBU yMEHbIAeTcsl, PH Moun yMEHbIIAETCs

IIEJIOYHOW pe3epB KPOBH yBeJIWUYUBaeTcs, PH Moun yBenauBaeTcs

+111€JI049HO pe3epB KPOBH yBelanuuBaercs, PH Moun yMeHbIIaeTCs

B opranm3me mMeeT MeCTO CIeayIoiee PaBHOBECHE: H" + HCO; < H,CO3; < H,0 + CO, (mmazma) <
CO; (nerkue). [Ipu runepBEHTUIIAIUHN JTETKHX |

+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 TeMmileparypa B opraHu3Me MoHWkaT 10 24 °C. B 3TOM pexuMe MpOBOAATCS
oIepalu Mpy NaToJoruu KpoBooOpatieHus. 3HaueHue PH = 7,36 Oyzer B 3TOM citydae:

HOpMOH

+anupo3oM

aJIKaJI030M

[Ipn wuHTEeHCHMBHOI (Qu3MUecKOl HaArpy3Ke pa3BUBalOTCA MeTabonuueckuil anuao3. Kakoit pexum
JBIXaHUSI MOXHO PEKOMEHJI0BAaTh CIPUHTEPY NEepe]l HayaioM Oera ISl MpeaBapUTeIbHOW KOMIEHCAIUH
MeTa0OJIMYECKOTro aru103a?

TUTOBEHTUIISILIUIO JIETKUX

PEXUM JbIXaHUS HE NMEET 3HAUCHHUS

+TUNEPBEHTUIISLNIO JIETKUX

VY OONBHBIX CaxapHbBIM JAMAa0ETOM 3a CUeT HAKOIUICHHS B OpraHU3Me D-THAPOKCHMACISIHOW KUCIOTHI
pa3BHUBaETCH.

MeTa0O0INYECKUN alIKano3

pECTIPaTOPHBIN aTKaio3

+MeTa00INYECKUN ariua03

peCHpaTOPHBINA alua03

[Ipu BOBIXaHWHM YKCTOTO KHUCIOPOJa 3a CYET YMEHbIIeHHs mapiuanbHoro ngasiaeHus CO; B Jerkux
pa3BUBaETCS:

peCTIpaTOPHBINA alua03

+pecnupaTopHbINA AJIKaI03

pH He u3mensercs

MeTa0OJIMUECKNH allnao3

[Ipu 3a00sieBaHUAX, CBSI3aHHBIX C HAPYIIEHUEM JbIXaTENIbHON (YHKINHU JIETKUX (OpOHXHTE, BOCIAJICHUH
JIETKUX U T.I1.) IPUBOJAIIUM K yBenuueHuto cojiepxkanus CO; B ierkux HaOmonaeTcs:
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+IBIXaTCILHBIN allUI03
pH He u3mensercs
IBIXaTeIbHBIN aJIKajo3
MeTa00INYECKHH aJKano3

YBenuueHue mea0YHbIX NPoAYyKTOB MeTabonn3Ma kKoHueHTpanuo CO; B m1a3mMe KpoBH:
YBEJINYUBAET
+yMeHbIIAET
HE U3MEHSET

VYBe/nn4YeHne KUCIOTHBIX MPOIYyKTOB MeTabonmu3Ma KoHleHTpanuuio CO; B mia3me KpoBH:
+yBeJIM4YCHUE

YMEHBIICHUS

HE U3MEHSET

docdaTHas OydepHas cucrema eHCTBYeET:

1a3Me KpoBU

+B 1U1a3Me KPOBU M BO BHYTPEHHEH CpeJie SPUTPOIIUTOB
BO BHYTPEHHEN ce0e 3pUTPOLUTOB

I'emormobuHoBast OydepHas cucreMa JIeHCTBYET:

B IIa3Me KPOBHU

B IJIa3M€ KPOBU U BO BHYTPEHHEHU CPENIe SPUTPOLIUTOB
+BO BHYTPEHHEH cpe/ie SPUTPOILIUTOR

HawuGosee ObICTpO ACHCTBYIOIIEH B OpraHu3Me sABIIsIeTCsS OyQepHas cucTema:
docharnas

+ruapokapOOHaTHAsS

OenkoBast

reMOIJIOOMHOBAs

MaxkcuManbHbIH OTHOCUTENBHBIN BKJIAJ B MOJIEpKaHUE MPOTOJIUTHYECKOTO TOMEOCTa3a B MiasMe KpoBU
BHOCHUT OydepHas cuctema:

+ruapokapOOHaTHas

OenkoBas

ruspodocharHas

reMoryioOnHoBast

MakcumanbHbIi OTHOCHTEIBHBIN BKJIAJ0B MOJJIEPKAHUE MTPOTEIIUTHYECKOIO0 TOMEOCTa3a BO BHYTPEHHEN
Cpezie HPUTPOLIMTOB BHOCUT Oy(epHas cucrema:

ruipokapOoHaTHas

OenKoBast

ruapodocdarHas

+reMoriao0MHoBas

IIpy yBenMYEHMM KOHLEHTPAallMd IPOTOHOB BO BHYTPUKIETOYHOM JKUIAKOCTH IPOUCXOIUT UX
HelTpanu3anus ruapodochaT-uOHAMHE COTIACHO ypaBHeHHI0 peakmmm: H' + HPO,® « H,POy. [Ipu
sToM PH Moun:
+YMEHBIIAETCSA
YBEJIMYUBAETCS
HE U3MEHseTCs
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Byner nu mopmep:kuBaTh MOCTOSSHHBIM 3HaueHue pH cuctema, cocrosimas u3 5 vt 0,1 M NH3-H,O u 5
it 0,1 M NHyCl, ecnu x et no6asuts 1 Mt 0,01 M pactBopa NaOH?

+1a

HET

Byner nu momaepkuBaTh MOCTOSIHHBIM 3HaueHue pH cucrema, cocrosimas uz 5 vt 0,1 M HCl u 5 mit 0,1
M NaCl, ecnu k Heit no6aButh 1 Mt 0,01 M pactBopa NaOH?

Ia

+HET

Byner nu monnep:xuBath nMocTossHHBIM 3HadeHne 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

Byner nu moaaepkuBath MocTOSSHHBIM 3HadeHue pH cucrema, cocrosimias u3 5 mur 0,1 M NH3'H,O 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,

VKaxuTe, IPH CMEIINBAHUU KaKUX PACTBOPOB MOXKET 00pa30oBaThCs crcTeMa, obnanaromnias 0ydepHbiM
JIENUCTBUEM:

Na,SO,4 + H,SO4

+NaHSO; + H,S04

Na,SO3; + NaOH

NaHSO,4 + H,SO,

NaHSO; + H,SO4

VYkaxkuTe, Mpu CMEIIMBAHUM KaKUX PacTBOPOB MOKET 00pa3zoBaThCs cUcTeMa, oOnanaromas 0ydepHbM
JEHUCTBUEM:

CH3COOK + CH3COONa

CH3COOH + NaOH

+CH3COOH + CH3COONa

CH3COOH + C,Hs0OH

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,CIl + 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 MPEUMYIIECTBEHHOE 3HAYCHHE B KIIETOYHOM CEKTOPE

dbocdarnas OydepHas cuctema HanboJiee 3HaUUMa B TUIa3Me KPOBHU

+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

cnabomienoyHoi cpeae npu pH 7,9-8,3

HelTpanbHoii cpeae mpu pH 7,1-7,3

kuciou 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€ 3HAUYEHUE 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 IJIa3Mbl KPOBU COCTABIISIOT aJIbOYMUHBI U TII00YIHHBI

+0ydepHas eMKkocTh OeaKoBOM Oy(depHOil crucTeMbl 3HAUUTENBHO BBIILIE IO KUCIIOTE

OydepHas eMKOCTh 0eIKOBOM Oy(hepHOl crcTeMbl 3HAUUTENBHO BBIIIE 10 OCHOBAHUIO

KucnotHo-ocHOBHOE paBHOBecHE€ B Ila3M€ KpPOBU OOECTEeuMBaeTCs CIEAYIOIUMU OydepHbIMU
CHCTEMaMU:

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, coctosimeid 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

Uemy paBHo 3HaueHue pH OydepHnoit cmecu, coctosmeit uz 5 ma 0,1 M NaHCO;3; u 5 mn 0,1 M H,COg;
pKai = 6,3, pKa2 = 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 Na;COs;
pKa1 = 6,3, pKs2 = 10,3

+10,3

4,75

6,3

5,7

3,8

2.5. Ocnoevt xumuueckoii kunemuku. Knaccugpukayusa peaxyuii 6 Kunemuke

UYro n3yuyaer kKMHETHKA?

BO3MOXXHOCTb IIPOTEKAHUSI XUMUYECKUX IPOLIECCOB

SHEPreTHUECKUE XapaKTePUCTUKU (PUZNYECKUX U XUMUYECKUX MPOILIECCOB

+CKOpPOCTH IPOTEKAHUS XUMUUYECKUX NTPEBPALLIEHUI U MEXaHU3MBbI 3TUX IIPEBPALLICHUN
TEII0BbIE 3(PPEKTH OMOXUMUUECKHUX TPOLECCOB

UYT0 Ha3bIBatOT HCTUHHON CKOPOCTHIO XUMHUYECKOW peaKInu?
KOJINYECTBO BEIIECTBA, IPOPEAruPOBABILIETrO B €IMHHUILY BpEMEHH B €IMHUIIE 00BeMa
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+IpOU3BOIHAS OT KOHLIEHTPAIIMH PEArHpyIOIero BEUIeCTBA 10 BPEMEHH B IOCTOSTHHOM 00beMe
IPOTIOPIOHATIbHA TIPOU3BEICHUIO KOHIICHTPALMH pearupyroniux BEIIECTB, BO3BEICHHBIX B CTEIICHH,
PaBHBIE CTEXHOMETPUUECKUM KOI(PPUIIMEHTAM B PEaKIIUU

M3MECHEHNE KOHLICHTPALH BEIECTBA 32 SAMHUILY BPEMEHH B €IMHHIIE 00beMa

Uto Ha3BIBAIOT CPEIHEN CKOPOCTHIO XUMUYECKON peakiuu?

+KOJMYECTBO BEIIECTBA, IPOPEATUPOBABIIETO B €IUHUILY BPEMEHU B €IMHUIIE 00BeMa

MIPOM3BOJIHAS OT KOHIICHTPAI[UU Pearnupyrolero BeuecTBa o BpeMEeH! B TOCTOSSHHOM 00beMe
MPONOPIMOHATIbHA TPOU3BEACHUIO KOHIEHTPAIMN pearupyrolnx BeElIEeCTB, BO3BEACHHBIX B CTEICHU,
paBHBIE CTEXHUOMETPUYECKUM KO3 (DULIMEHTaM B peakluu

W3MEHEHUE KOHIICHTPAIMH BEIIECTBA 3a ¢IMHUITY BPEMEHHU B €IMHHIIC 00BeMa

Kaxkoe YpaBHCHHUEC MOXHO HMCIOJB30BATH AJI BBIYUCIICHUS Cpel[Hefl CKOpPOCTH TOMOT€HHOM pcakuuun 1o

AC AC,
M3MCHCHHIO KOHLEHTPALMH (C) HIIM KOJIMYECTBA BewecTsa (N) IPOAYKTOB peakuuu: a) b=+ 3 6) v = -

An An
B)u=+_-mT)0=- o
+a, B
a, T
0, B
o, T

Kaxoe YpaBHCHHUEC MOKHO HUCIIOJIb30BATh IJIS1 BBIYUCICHUA cpenHeﬁ CKOpPOCTH reTeporeHHoﬁ pCaKluu I10

_ An _ An _ An —
HM3MEHCHHIO KOJIMYECTBA BemlecTBa (N) HCXOMHBIX BEIIECTB: a) v = - o 6)v=+ vE B)U=--T)v =+
An
+ A

SAt
a, 0
r
+B
§)

Kaxoe YpaBHCHHUU MOXKHO HCIIOJIb30BATh HJIS1I BBIYHUCJICHUA cpez[Heﬁ CKOPOCTH TOMOTEHHOM p€aKuuu 110

AC AC
HU3MCHCHUIO KOHIOCHTPpAIWU WJIA KOJIMYCCTBA BCIICCTBA HCXOJAHBIX BCIICCTB!: a) v=+ E’ 6) v=- E, B) v =
An | ) — An ,

vae’ T var

a
+0, B
a, T

o, T

Kak u3meHstorcss CKOpocTH NpsMoit 1 00paTHOM peakliMi BO BPEMEHHU OT Havalla peakiuu?
psIMOil — yBeIMYMBAeTCs, 0OpaTHON — yMEHbBILIACTCS

+1psiMoOil — yMeHbI1aeTcst, 00paTHON — yBEIMYUBAETCS

npsIMOil 1 00paTHON — yBETMUNBACTCS

MpsIMON U 0OpaTHOM — YMEHbILIAETCs

CKOpOCTh XMMUYECKOMN pEaKIIMU 3aBUCUT OT:

TEeMIIepaTypbl, BpEMEHHU, KOHLEHTPALUU

MIPUPOJIbI PEAruPYIOIINX BEUIECTB, TEMIIEPATYPhl, KOHIICHTPALIUH
+BpEMEHH, TEMIIEPATYPBI, KOHLEHTPALUH, IIPUPOIBI PEATUPYIOIINX BEIIECTB
BPEMEHH, TEMITEpATypbl, KOHUEHTPALIUU

Kakue u3 cnenyronux GpaxTopoB BAMSIIOT Ha CKOPOCTh XMMHUYECKOHN PEaKINK: a) MPUpPoa pearupyromnmx
BEIIECTB, 0) KOHIIEHTpAIHUs pearupyoluX BEIIeCTB, B) KaTalu3aTop, I') paCTBOPUTENb, 1) TeMIIepaTypa:
a,B, 1
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a, 0, B, 1
+Bce pakTopsl
0, B, 1

CKoOpocTh H3MepsieTCsl KOJIMYECTBOM BEIIECTBA, BCTYMAIOLIETO B PEAKIHIO WM 00pa3ylomerocs B
pe3ylbTaTe peakluy 3a eJUHHUIY BpeMEeHH Ha €IMHUIIE TOBEPXHOCTH pa3zena (a3 1 peakiuii:
TOMOTEHHBIX

+reTeporeHHbIX

MPOTEKAIOIIUX B Ta30BOi (haze

MIPOTEKAIOIIKX B TBepoi (haze

CKOpOCTh H3MEpSIeTCS KOJUYSCTBOM BEIIECTBA, BCTYMAIOMIETO B PEAKIHUIO WM OOpa3yrollerocs B
pe3yNbTaTe peakiuy 3a IUHUILY BpEMECHH B SUHUIE 00beMa I PEaKIiu:

+TOMOTCHHOM

rETEPOreHHOMN

Ha rpaHuUIle TBEPIOE TEJIO — KUIKOCTh

Ha TPaHUIIC a3 — KUIKOCTh

EXMHULEI H3MEPEHHS CKOPOCTH XMMHYECKON PEaKIuh: a) MONbJr ¢, 6) J-Momb ., B) c'MOJIb", T)
MOTTb T "MuH .

+a, T

a

0,B, T

a, B

CdhopmynupyiiTe OCHOBHOHN 3aKOH XMMUYECKON KUHETUKU:

CKOPOCTH CJIOHOU PEaKIUH, COCTOSIICH U3 psAia MOCICIOBATCIBHBIX CTAIMM, ONPEACIISACTCS CKOPOCTHIO
caMoOil MeJIJIEHHOM CTaJuu

+CKOpPOCTh PEaKIUU TPOTIOPIIMOHATbHA TPOM3BEACHUIO KOHIICHTPAIM pPEarnpyrolux BEIIECTB,
BO3BE/ICHHBIX B CTEIICHH, PaBHBIC CTEXMOMETPUYCCKUM K03 pUllMeHTaM B YpaBHEHUU PEaKIHH

CKOPOCTh PEaKIMH ONPEICIIIeTCS M3MCHCHHEM YHCIIa PEarupyronuX MOJICKYJI B SAWHHILY BPEMCHH B
eInHuIlE 00beEMA

CKOPOCTh PEaKIMH YBEIMYUBACTCS TPH YBEIMUYCHUU TEMIICPATYPHI

3aKoH JEHCTBYIOLIMX MAacC YCTaHABIMBAET 3aBUCUMOCTb MEXAY CKOPOCThI0 XUMUYECKOMN peakluu u:
TeMIIEpaTypon

+KOHIICHTPALMEeN pearupyrolux BEIIECTB

MacCOH pearupyrommx BeIeCTB

KOJIMYECTBOM PEArMPYIOIINX BEIIECTB

Ot kakux (paKkTOpOB 3aBUCUT BEJIMYMHA KOHCTAHTBI CKOPOCTH XUMUYECKON peaKkIuu?
OT BPEMEHHU pEeaKIuu, TEMIIEPATYPBI, KaTaau3aropa

OT NPUPOJIBI PEAKLUH, TEMIIEPATYPBI, KOHIIEHTPALUH

+0T IPUPOBI peaKlK, TEMIIEPATYphl, KaTaau3aropa

OT MPUPOJIBI PEAKIIUN U TEMIIEPATYPHI

Korma yncienHoe 3Ha4eHNE KOHCTAHTRI CKOPOCTH U CKOPOCTH COBHa)IaIOT?
+ecnu KOHICHTpAIMK pearupyromux BCIICCTB IIOCTOSIHHBI U paBHbBI CIUHUILIC
€CJIM KOHIOCHTpAUX PEAarupyromux BEIICCTB ITOCTOSIHHBL

€CJIK pearupyromue BCieCTBa U NPOAYKTEI pCAKIIUHA HAXOATCA B OJHOM (1)8.36
HUKOTJa HE COBIIaJar0T
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Kakue W3 mepeurcieHHBIX BO3JEHCTBUI MPUBEAYT K M3MEHEHHIO KOHCTAHTHI CKOPOCTH PEaKIUU: a)
W3MEHEHUEe TeMIeparypsl, 0) M3MEHEHHEe o0ObeMa PEaKIMOHHOTO COCYyNa, B) BBEJACHHUE B CHUCTEMY
KaTaan3aTopa, r) Hi3MEHEHHE KOHIIEHTPAIUN PEarupyIOIINX BEIIECTB.

+a, B

o,r

a,0,r

a,B, T

B kakux ciayyasix CKOpOCTbh peaklUu ONPEAEISICTCS] U3MEHEHUEM KOHIICHTPALIMK Pearupyronnux BEIIeCTB
B €IMHUILY BPEMEHU?

€CIIM TaBJICHUE B CUCTEME IIOCTOSHHOC

eclii 00bEM CHCTEMBI HOCTOSHEH

+ecnu Temneparypa CUCTEMBbI IIOCTOSTHHA

€CJIM SHEPTUsl CUCTEMBI TIOCTOSIHHA

JI1st Kako# peakuuu IMpU U3MEHEHHH KOJIMYECTBA BELIeCTBA A CKOPOCTb HE U3MEHHTCS: a) A )+Br—; 0)
2Au+tBaw—; B) 2AmH2Bry—; 1) 3Aw+ Bagy—

a

B

+0, T

a,r

CyMMy nokasartesiei CTereHel Mpu KOHIEHTPAIUIX, BXOJSAIINX B KHHETHYECKOE YPaBHEHHUE HA3bIBAIOT?
+001IMM KHHETUYECKHUM MOPSAIKOM PEaKIIUU

MOJICKYJIIPHOCTBIO PEaKIIIU

MOPSIAKOM PEAKIUU 10 BEIIECTBY

CTEXHOMETPUICCKUMH K0d(DpHImeHTaMu

Uto Ha3bIBaOT MOPSAAKOM PEAKIUU 110 BELIECTBY?

+110Ka3aTesNb CTENEHH IIPU KOHLIEHTPALUH, BXOJAIIEH B KHHETUYECKOE YpaBHEHHE

CYMMY MOKa3aTeJiel CTeTNeHel PY KOHLUEHTPALNAX, BXOASIINX B KHHETUUECKOE YpaBHEHHE
CYMMY CTEXHOMETPUYECKHX KOI((DUIIMEHTOB peaKkiuu

CTEXHOMETpUYECKUI K03(pPUIMEHT BeliecTBa

Uro Ha3bIBalOT OOIIUM KMHETUYECKUM MOPSAKOM PEaKIUu?

[I0Ka3aTeNb CTEIICHU IIPU KOHLIEHTPAlUH, BXOIALEH B KHHETUYECKOE YPAaBHEHHE

+CyMMy IOKa3aTesield CTENEeHEe! NpU KOHLUEHTPALUAX, BXOIAIUX B KHHETHYECKOE YPaBHEHUE
CYMMY CTEXHOMETPUYECKHX KOI((UIIMEHTOB peaKkIuu

IIPOU3BEICHUE [TOKA3ATENIEH CTEIIEHEW NPY KOHLEHTPALUAX, BXOIAIIUX B KHHETUUECKOE YPAaBHEHUE

buoxuMuueckne peakiuu, NPOTEKAlLME B OPraHM3Me 4eJIOBEKa, MPEUMYLIECTBEHHO OTHOCATCA K
peakuusaMm:

1 mopsiaka

0 mopsiaxa

+1 nopsnka, nepexondmue B 0 mopsaok

2 nopsaka

Bpemst HeoOxoammoe Al pacraja MOJOBUHBI KOJMYECTB PaJMOAKTUBHOTO BellecTBa (peakiusi 1-ro
TOPSI/IKA):

MIPSIMO TIPOTOPIIMOHAIEHO KOHCTAHTE CKOPOCTH TIpoIecca pacnaaa

+00paTHO MPOMOPIIMOHATEHO KOHCTaHTE CKOPOCTH TpoIiecca pacraja

3aBHCHT OT UCXOHOTO KOJMYECTBA BEIIECTBA
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PaBHO IMOJIOBUHC KOHCTAHTBI CKOPOCTH IIpOIECCa paciaaa

UYrto Ha3bIBaeTCS MOJEKYISPHOCTHIO PEAKINU?

YHCIIO MOJIEKYJI, BCTYNAIOMIMX B JAHHYIO XUMHYECKYIO PEaKIIUIO

CyMMa CTEXHOMETPHUECKUX KOI(PPHUIIMEHTOB peaKkuu

+YHCII0 MOJIEKYJI, PEarupyoINX B OHOM 3JIEMEHTAPHOM XUMHUECKOM aKTe
MIPOU3BEACHNE CTEXHOMETPHUECKUX KOAPPHUIIMEHTOB peaKuu

MoryT 51 TOPSIIOK PEaKIK U MOJIEKYJIIPHOCTH OBITH APOOHBIMHU BETMYMHAMU?
U MOPSI0K, U MOJIEKYJIAPHOCH MOT'YT

MOPSIIOK — MOXKET, MOJIEKYJIAPHOCTb — HET

+MOJIEKYJISPHOCTb — MOKET, IIOPAIOK — HET

U NOPSIIOK, U MOJIEKYJIIPHOCTb HE MOTYT

Yuciio MoJIeKyJ1, pearupyronmx B OJJHOM 3JIEMEHTAPHOM XMMHUYECKOM aKTE€ Ha3bIBACTCA:
+MOJIEKYJISIPHOCTBIO pEaKIIUU

IIOPSIAKOM PEAKIUU 110 BEIECTBY

OOIINM KUHETHYECKUM MOPSAIKOM PEaKINU

CTEXHOMETPUIECKUM K03 (puiimeHTom BemecTa

JI1st KakuX peakuuii mopsA0K U MOJIEKYJISIPHOCTh BCET/Ia COBIAIA0T?
JUTSL CIIOKHBIX

+J14 IPOCTBIX MPOTEKAOUIUX B OAHY CTAIHIO

HUKOTJ]a HE COBHA/IAIOT

JUISl MHOTOCTaIMAHBIX PEaKIUi

Kak mozipa3ensiroT XuMU4eCKie Peakliuy 110 MEXaHU3MY IMPOTEKaHUs?
+TPOCTBHIE U CIIOXKHBIC

TOMOTCHHBIE U TeTePOTCHHBIE

9K30TEPMHUYECKUE U SHTOTEPMHUUCCKHE

oOpaTtuMble U HeoOpaTHUMBble

Uto Ha3bIBalOT MPOCTON XUMUYECKOW peaKiueii?

+IpPOAYKT 00pa3yercs B pe3ysbTaTe HEMOCPEICTBEHHOTO B3aUMOACHCTBUS YaCTUL] peareHTOB

KOHEYHBIH MPOJYKT TMOJYy4yaeTcsi B Pe3yJibTaTe OCYIIECTBIEHUS IBYX M 0ojiee NMPOCTHIX peakluid ¢
00pa3oBaHUEM MTPOMEKYTOUHBIX MPOTYKTOB

HCXOJIHBIE BEIIECTBA U MPOAYKTHI HAXOAATCS B OIHOM (aze

MPOAYKT 00pa3yercsi B pe3ysibTaTe B3aUMOICHCTBHS He OoJiee IByX 4aCTHIL

UTO Ha3BIBAIOT CIOKHOM XMMHYECKOUN peakiuei?

MPOAYKT 00pa3yeTcs B pe3yabTaTe HEMOCPEICTBEHHOTO B3aUMOICHCTBUSI YACTHUIl PEareHTOB

+KOHEUYHBIA TPOAYKT TOITYy4YaeTcsl B Pe3ylbTaTe OCYIISCTBICHMSI OBYX M Ooliee MPOCTHIX PeaKIuil ¢
00pa3zoBaHHEM MPOMEKYTOUHBIX MMPOTYKTOB

MCXOJHBIC BEIIECTBA U MPOAYKTHI HAXOAATCS B OTHOH (aze

MPOAYKT 00pazyeTcs B pe3yabTaTe B3aUMOJICUCTBUSL OoJiee ABYX YaCTHI]

UYto Ha3pIBaeTCS JIMMUTUPYIOLIEH CTAAUEHN CIIOKHON XUMHYECKOW peaKkivu?
camasi ObICTpast cTaaus

CTaJusl, UMEIOIAsl HU3KYIO SHEPTHUIO aKTHBAIUU

+caMasi MeJIEHHAs peakius

camast CIIOJKHasl PeaKIus
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Kaxkue craguu Ha3bIBaIOTCS COMPSKEHHBIMU?

peaKkIuy, B KOTOPBIX MPOAYKT MEPBOM 3JIEMEHTAPHON CTAUU BCTYIAET B PEAKIIMIO BTOPOM CTAJMH H T.J.
MoKa He 00pa3yercsi KOHEYHBIH MPOIYKT

peakmuu, B KOTOPBIX OJHO M TO € BEIIECTBO OJHOBPEMEHHO B3aMMOJICUCTBYET C OIHUM WM
HECKOJIbKUMU PeareéHTaMu, y4acTBYys B OJJHOBPEMEHHO MPOTEKAIOIINX PEAKIIHIX

+peakiuu, U3 KOTOPHIX OJIHA BBI3BIBACT MPOTEKAHHE B CHUCTEME JIPYroMl peakinH, HE OCYIIECTBUMOU B
OTCYTCTBHH IIE€PBOI

peaKkIyu, B KOTOPBIX MPOIYKThI PEAKIIUU Pa3jiararoTcsi ¢ 00pa30BaHUEM HCXOJIHBIX BEIIECTB

Kaxkue peakunn Ha3pIBatoTCA MOCIEI0BATEIbHBIMU?

+peakunu, B KOTOPBIX MPOAYKT MEPBOM AJIEMEHTAPHOM CTAaJWM BCTYIAET B PEAKIMIO BTOPOM CTaJAUU U
T.J. IOKa He 00pa3yeTcsi KOHEUHBIH MPOTYKT

peaKurur, B KOTOPBIX OJHO M TO JK€ BEIIECTBO OJHOBPEMEHHO B3aMMOJCHUCTBYET C OJHHM WIH
HECKOJIbKUMU PEAreHTaMHU, y4acTBYs B OJJHOBPEMEHHO MPOTEKAOIINX PEAKLIMIX

peaKurH, U3 KOTOPBIX OJIHA BBI3BIBAET MPOTEKAHHE B CUCTEME APYroM peakuuu, HE OCYLIECTBUMOM B
OTCYTCTBUM NEPBOI

peaKuu, B KOTOPBIX MPOYKTHl PEAKIHMH pas3iaralorcs ¢ 00pa3oBaHUEM HCXOHBIX BEIICCTB

Kakue peakuiuy Ha3pIBalOTCS NapalieIbHbIMU?

peakiyy, B KOTOPBIX MPOIYKT MEPBON 3I€MEHTAPHON CTa/JIMU BCTYNAET B PEAKLMIO BTOPOM CTaAUU U T.J.
[I0Ka HE 00pa3yeTcsi KOHEUHBIN MTPOIYKT

+peakuuy, B KOTOPHIX OJHO M TO >K€ BEIIECTBO OJHOBPEMEHHO B3aMMOJEHCTBYET C OJHUM WIIHU
HECKOJIbKUMH peareHTaMu, y9acTBYs B OJTHOBPEMEHHO MPOTEKAIOIINX PEAKITHIX

peaKIyy, U3 KOTOPBIX OFHA BBI3BIBACT MPOTEKaHHE B CHCTEME JPYroil peakiuu, He OCYIIECTBUMOH B
OTCYTCTBHH IIE€PBOM

peaKIMy, B KOTOPBIX MPOIYKThI PEAKIMH Pa3jiaratloTcsi ¢ 00pa30BaHUEM MCXOJHbBIX BEIIECTB

CKopocCTh napajlyiebHbIX PEAKIUNA ONPENEAETCS:
CKOpPOCTBIO CAMOM MEIJICHHOM CTaauu
Pa3HOCTBIO CKOPOCTEN BCEX CTaAMI

+CYMMOM CKOPOCTEMN BCEX CTAAMI

CKOpOCTBIO caMoil ObICTpOil cTaann

Peakuuu, B KOTOPBIX TPOAYKT NEPBOM IJIEMEHTAPHOM CTAUU BCTYIAET B PEAKLIUIO BTOPOM CTaIUUA H T.J.
MOKa He 00pa3yeT KOHEUHBIN MPOIYKT HA3bIBACTCS:

napanielbHBIMU

+I10CJIeI0BATEIIbHBIMH

CONPSKEHHBIMU

KOHKYpHUPYIOIIMMHU

Peakunu, B KOTOpBIX OJHO M TO JK€ BEIIECTBO OJHOBPEMEHHO B3aUMOJECHCTBYET C OJIHUM WA
HECKOJIBKUMH peareHTaMu, y4acTBYsI B OTHOBPEMEHHO MPOTEKAIOIINX PEAKIIUAX HA3BIBAIOT:
+TmapamieIbHEIMU

MOCJIENOBATEIbHBIMU

CONIPSDKEHHBIMU

KOHKYPHUPYIOIIUMU

DKCIIEPUMEHTAIBHO YCTaHOBIICHO, YTO KuHeTnueckoe ypaBHeHue peakuuu: 2NOg + Oy — 2NOyp
umeet B v = k-CA(NO)-¢(O2)

peaKIHs SBISETCS] TPUMOJICKYIIIPHON

PEaKIHs IPOTEKAET B OJIHY CTa HIO

+peakuusi UMeeT TPETUil MOPSI0K
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pcaKkuusga uact HepBBIﬁ MOPAAOK KaK MO KUCIIOPOAY, TAK U IO MOHOOKCHUAY a30Ta

C pocToM TeMIeparypbl YBEIUUUBAETCA CKOPOCTh PEAKIIMIA:
9K30TEPMHUIECKUX

+3K30- U SHAOTCPMHUUICCKUX

OHIOTEPMUYECKUX

00paTUMBIX

K kakoMy THITy peakiiui OTHOCSTCS PEaKIUU TUAPOIN3a OeIKoB?
+10cse/10BaTeIbHbIE

napajJiesIbHble

COIIPSKEHHbIE

IIPOCTHIE

IIpouecc okuCIEHUS TIIOKO3bl B OPraHU3ME — 3TO: @) COBOKYIHOCTb IOCJIEIOBATEIbHBIX PEAKLUil, 0)
COBOKYNHOCTb  IIOCJEIOBATEIbHO-NIAPAJUIETbHBIX ~ PEAaKUMH, B) HK3IPrOHMYECKMH mporecc, T)
SHIPPrOHUYECKUI IIPOLIECC.

a,0,B,T

+0, B

Kak popmynupyercs npasuio Bant-I'opda?

+1pH TOBBILICHUH TeMmIiepaTypsl Ha 10 rpagycoB CKOPOCTh XUMHUYECKON pPEaKkIMy yBelIn4uBaeTcs B 2-4
paza

17151 GOJIBIIMHCTBA XUMUYECKHUX PEAKIIMI CKOPOCTh PEAKIMH YBEITMYMBACTCS C POCTOM TEMIIEPATYphI
CKOPOCTh pEakIMy TMPONOPIUOHANIbFHA MPOM3BEICHUIO KOHICHTPAIMH pPEarupyroliuX BEIICCTB,
BO3BE/ICHHBIX B CTCIICHH, PABHBIC HX CTEXHOMETPUICCKHM KO HUIIEHTaM peaKInu

IpU MMOHW)KEHUH TeMmIepatypbl Ha 10 rpaaycoB CKOPOCTh XUMHUYECKOW pEaKIMu yBeIH4YMBaeTcs B 2-4
pasa

IIpu noBbIIEeHNH TeMIepaTypbl Ha Kaxbple 10 rpagycoB CKOpOCTh OOJIBIIMHCTBA PEaKIHii:
+yBenuuuBaeTcs B 2-4 paza

HE U3MEHSETCS

yMeHblIlaercs B 2-4 pasa

yBEJIMUUBAETCS B 7-8 pa3

YKaKuTe BO3MOXKHBIE 3HAUEHUS TEMIIEPATypHOTO Kod((HIIMEeHTa CKOPOCTH peakiuii, MPOTEKANIINX B
KUBBIX OpTaHU3MaX:

2-4

+7-9

Ooibire 9

MeHbIIIE 2

VBenuuenue CKOpPOCTH P€AKIIMU C MMOBBIIICHUEM TEMIICPATYPHBI BBI3bIBACTCA I'NTABHBIM 06p330MZ
+YBCJ'II/I"ICHI/IGM CpC,Z[HCﬁ KHHETHISCKOU OHCPIUU MOJICKYII

BO3paCTaHUEM YHCJIa aKTHUBHBIX MOJICKYJI

POCTOM HHCJIa CTOJKHOBEHHUM

YMCEHBIICHUEM ODHEPIrU aKTUBALIUH PEAKIIUU

KakoBbI NpU4YMHBI BIUSHUS TEMIIEPATYpPhl HA CKOPOCTh PEAKINN?
M3MEHEHUE KOHLEHTPALMHU PEearupyrolux BEIIECTB BCIEACTBUE TEIUIOBOIO PACILIMPEHMS WIIU CIKATUS
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AKUJKOCTU
+TemneparypHasi 3aBUCUMOCTb KOHCTaHThI CKOPOCTH
W3MEHEHUE PHEPTUU aKTUBAIMU TTPU U3MEHEHUU TEMITepaTyphl
BO3pACTaHUSI YUCIIa AKTUBHBIX MOJIEKYII

Ykaxure Ht})aBI/IJ'IO BanTt-T'odda o TemneparypHoit 3aBUCHMOCTH CKOPOCTH PEaKITUH:
+0,= 0, _gA 10

K - A' e- a/RT

v = k-C3CP

A
v=4=
At

VYkaxute ypaBHeHHE AppeHuyca 0 TeMIIepaTypHOU 3aBUCUMOCTH CKOPOCTH PEAKIINH:
Kt+10 _

+’|{<1 — A EaRT
v = k-C*CP

_ AU10
V= V1 g

Ecnu xoHCTaHTa CKOPOCTH OHOM peakuuu (K) OoJblIe KOHCTAHThI CKOPOCTH BTOPOHM pEaKIUU (K*), TO
TaKO€ COOTHOIICHUE MEX/1Y SHEPIHsIMU aKTUBALIMU ITHX PEaKIHii:

E.>E,

+E,<E,

HeJb3s ONPEAEIUTh

E,>>E,

Ecnu npsimast peakiiisi 5K30TepMHUYHA, a OOpaTHas SHAOTEPMHUYHA, TO Kakas M3 HUX XapaKTepU3yeTCs
0oJiee BBICOKMM 3HAYCHUEM SHEPTUU aKTHBALIUHN?

npsiMast

+o0OpatHast

Kak MOXXHO yBEJIMYUTb CKOPOCTh peakuuu cuHTe3a ammuaka Nig+3Hyr)«>2NHsq) AH<0?a) noBeicuth
TeMIeparypy, 0) YMEHBIIUTh KOHIIEHTPAIMIO a30Ta, B) YBEJIUYUTH JaBICHHE, T') YMEHbBIIUTH 00BEM
PEaKIUOHHOW CMECH:

a, B

+a, B, T

a,0

B, T

UeMm OOBSICHHTH TMIOBBIICHWE CKOPOCTH  pPEaKIWH IPU BBEJICHUM B CHUCTeMY Karaiausatopa? a)
YMEHBIIIEHUEM JHEpPrHH aKTHBAIUHM, 0) yBETUYEHHEM CpelHeld KHHETUYECKOW SHEPruu MOIEKYI, B)
BO3pacTaHHEM YHCIIa CTOJKHOBEHUI, T') POCTOM YHCIIa aKTHBHBIX MOJICKYJI.

+a, T

a,B, T

a,0,B,T

B, T

JlelicTBrEe KaTaM3aTopa HA CKOPOCTh XUMHUUECKON PEAKIIMHA OOBSICHICTCS:
BO3HMKHOBEHHEM AKTUBUPOBAHHBIX KOMILIEKCOB

YBEITUYCHUEM YHCIIa CTOJIKHOBEHUI

+BO3HUKHOBEHUEM aKTUBHUPOBAHHBIX KOMIUJIEKCOB U U3BMEHEHUEM SHEPTUU aKTUBAIUU
HU3MCHCHUEM SHEPTHUU aKTUBAILUU

Uem 00yCIIOBIIEHO YCKOPSIOIIEE IEHCTBHE KaTaTHU3aTOPOB?
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+CYH_I€CTBGHHBIM YMCHBIICHUCM SHCPIrUU aKTUBALIMU COOTBCTCTBYIOLICTO MPCBPALICHUA
CYIICCTBCHHBIM YBCIIMYCHHUEM OHEPIHH aKTUBAIMKW COOTBETCTBYIOIICTO IMPEBPAILLICHHUA
06pa30BaHI/IeM AKTUBUPOBAHHOI'O KOMILJICKCA

CYIICCTBECHHBIM YBCIIMYCHUEM YHUCJIa CTOJIKHOBCHHI

JlelictBue (hepMEHTOB: a) M3MEHSET TEIIoBOM A(PpdekT peakuuu, 0) CHUKACT SHEPTHUI0 aKTHUBAIIUU, B)
YBEIUYMBACT CKOPOCTH MPSIMOI U 00paTHON peakuuii, I') ABIsETCs N30UpaTEIbHBIM.

a,0,B,T

+0, B, T

0, T

a,0,T

JlelicTBUE KaTaM3aTOPOB: a) a) U3MEHSET TEeIIOBOM AP PEeKT peakuuu, 6) CHUKACT YHEPTUI0 aKTHBALINH,
B) YBEJIMUYMBAET CKOPOCTH MPSIMOI M 00paTHON peakiui, I') ABIIETCS U30UPATEIBHBIM.

a,0,B, T

+0, B, T

o, T

0,B

[Ipu peiictBuu (EepMEHTOB: a) CHUXKACTCS DHEPrHsl aKTUBALIMU, 0) YBEITUYHBACTCS CKOPOCTH MPSIMOU U
0o0paTHOW peakIfii, B) M3MEHIETCS TEIUIOBOM 3((EKT peakivu, I') YBEIUYUBACTCS CKOPOCTh TOJBKO
MPSAMON peaKIHH.

a,0,B

+a, 0

0, B

a, T

YeM 00BsCHSIETCS MOBBIIIEHUE CKOPOCTH OMOXUMHUYECKOM peakluy Ipy BBEJICHUU B CUCTEMY (hepMeHTa:
a) YMEHBILIEHUEM SHEPruu akTUBALUM, 0) yBEIWYEHHEM CpeIHEH KMHETHUYECKON SHEpruu MOJIEKYH, B)
POCTOM YHCIIa aKTUBHBIX MOJIEKYJI, ') YMEHBLIEHUEM UUCJIa CTOJIKHOBEHMH MOJEKYII.

+a, B

a,0,B,T

0,B

a,B, T

3aBUCUMOCTb CKOPOCTH NMPOCTOM peaklMy OT KOHLEHTPALIUU BbIpaXKaeT:

ypaBHeHue Bant-I'opda

ypaBHEHHE AppeHuyca

+3aKoH JelicTByromux Macc ['yiabpn6epra u Baare

ypaBHeHue bosbiimana.

TemnepatypHblii k03punueHT peakuuu paseH 2. [Ipu yBenmnuenum temmneparypbsl ¢ 22°C po 62°C
CKOpPOCTb peakLun

+yBenuuuTtces B 16 pa3

yBEJIMUUTCS B 8 pa3

yBenuuurcs B 12 pa3

yMeHbIIUTCS B 16 pa3

TemneparypHslii ko3 duuuent peakiuu paBeH 3. Ilpu ymensiienuu temmeparypsl ¢ 60°C no 20°C
CKOpOCTh peaKIuu

yBesnnuutes B 81 pa3

yBeIM4HUTCS B 64 paza

+ymeHbInTcs B 81 pas
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yMeHbIIUTCS B 64 paza

PaBHOBeCHBIC KOHIICHTPAIIMH B PEAKIIMH B3aUMOJICHCTBHUS BOJOPO/Ia U Ho/Ia COOTBETCTBEHHO paBHBI 0,02
Monb/n1 1 0,03 Monb/m, a paBHoBecHas konmeHtpauus [HI] = 0,04 monp/n. KoHcranTa paBHOBecus
YHCJICHHO paBHA:

3,12

4,21

2,30

+2,67

Kunernueckoe ypaBHEHHE PEAKIMU IT0KA3bIBAET 3aBUCHMOCTbh CKOPOCTU PEAKIMH OT:
TEeMIIEPaTyphl

JaBJICHUS

+KOHIEHTPALIUU PEarupyroLInX BEIIECTB

IpUPOJBI M (Pa30BOTO COCTOSIHUS PEAreHTOB

[IpyunHO yBETMYEHUS CKOPOCTH PEAKIHUUM TPH TOBBIIICHUU KOHIEHTPAIIMU BEIISCTB SIBJISETCS
yBEJIMYECHUE:

+4lclia CTOJIKHOBEHUI MOJIEKYJ

SHEPTUU MOJIEKYI

SHEPTUH aKTUBALIUHU TIpoIiecca

Macchl WK 00beMa BellecTBa

E, (pHeprus akTUBAIMH ) 3aBUCUT OT:
TEMIIEPATYPbI

+IIyTH IPOTEKaHUS PeaKIUun
MIPUPO/IbI PEATPYIOIINX BEIIECTB

[Topsaiok peakuuu Mo peareHTy — 3To

+II0Ka3areab CTENEHU IPU KOHIEHTpAMM JaHHOTO pearcHTa B KWHETHMYECKOM YpPAaBHEHUH, PAaBHBIN
CTEXHOMETPUYECKOMY KOI(PPUIIUEHTY JaHHOH CII0KHOMN peakiuu

[IOKa3aTelb CTENEHU, B KOTOPYIO HaJ0 BO3BECTH JAHHOIO pPeareHTa B KMHETUYECKOM YPaBHEHHHU JUIA
CIIO)KHOM peakluu, YTOOBbl BBIYMCIIEHHAs 110 3TOMY YPaBHEHHMIO CKOPOCTh Obla paBHOW CKOPOCTH,
HalJICHHOHN DKCIIEPUMEHTAIbHO

BEJIMYMHA, TIO3BOJISAIONIAS] BEIYUCIUTD MOJIEKYIISIPHOCTD peaKLuu

[IprurHa yBenu4eHHsI CKOPOCTH PEAKIIMK KaTaIu3aTOpOM:
YBEJIMUEHHUE YUCIIA CTOJKHOBEHUH YacTHL;

YBEJIMUEHUE SHEPTUU aKTUBALIUU MOJIEKYII;

YMEHBILIEHUE BPEMEHHU ITPOTEKAHUS PEAKIUM;

+U3MEHEHNE TyTU PEAKINKU U CHUKEHHE SHEPreTHUECKOro 6aprepa.

OcoOeHHocTAMHU (DEPMEHTATUBHBIX PEAKIUH SBISIFOTCS:
+cnenupuIHOCTh

MHOI'OCTaIUHHOCTh

CaMOYCKOpEHHUE

UKIMYHOCTh H3MEHEHUS KOHIIEHTPAIUi
MHUKPOT€TEPOr€HHOCTh

OT yero He 3aBUCHUT KOHCTaHTa MuXasuca B ypaBHEHHH CKOPOCTH (pepMEHTAaTUBHON PEaKIIUU:
THMA cyoCcTpara
pH peakunoHHOHN cpebl
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TEeMIIepaTypbl 1 KOHLIEHTpaK (pepmMenHTa
+KOHIICHTpAIUK CyOCcTpaTa

OCHOBHBIM PE3YIbTAaTOM OKHCIJICHHS I''TFOKO3BI B OPraHU3MeE SBJIACTCA COHpH)KGHHBIﬁ C 9THUM IIpoHeCCoOM

cunTe3 aneno3uHTpudocdara (ATD) us:
ageHo3unaudocdara (AAD)
+anenosunaudocdara (AAD) u pocdara (D)
ageHo3uHMoHodochaTa (AMD) u dpocdara (D)
anenosnHaMoHo(dochara (AMD)

Ecnu pearupyromue BemecTBa U KaTaIu3aTop HaxXoIATCs B Pa3HBIX (a3zax, KaTajan3 Ha3bIBaCTCS:

TOMOT€HHBIM
+reTepOoreHHbIM
CONPSIKEHHBIN
KOHKYPUPYIOIIUI

Ecnu pearupyromnue BemecTsa U KaTaln3aTop HaXOIATCS B Pa3HBIX (a3ax, KaTajan3 Ha3bIBACTCS:

TOMOTE€HHBIM
+reTepOoreHHbIM
COIPSI>KEHHBIN
KOHKYPUPYIOIIUI

Ecnu pearupyromnue BemecTsa U KaTaIu3aTop HaxXoIATCs B OJTHOM (pa3e, KaTau3 Ha3bIBACTCS:
+TOMOT€HHBIM

rEeTEPOTr€HHBIM

COIPSIKEHHBIN

KOHKYPUPYIOIIUI

buonornueckne KaTaau3aToOpbl, YCKOPSIOIIME OOJIBIIMHCTBO PEAKIMM, MPOTEKAIOMIUX B KUBBIX

OpraHu3Max
OaxTepun
+hepmMeHThI
Oenku
AMHUHOKHCJIOTHI

CBOMCTBO q)epMeHTOB HU3MCHATH CKOPOCTH peaKHI/Iﬁ OIHOTO THUIIA U HE BJIUATL Ha MHOIUC IOPYIruc

peaxkiuu, NpoTeKarolIe B KJIETKax, Ha3bIBaeTCs:
qYBCTBUTEIBHOCTHIO

9KCIPECCHOCTBIO

+cnenupUUHOCTBIO
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3. OcHOBBI PUKOITONTHON XUMHUHT
3.1. Tepmoounamuka xumuuecKux pagHoeecuil

Yo u3ydyaeT XMMUIECKasi TEPMOTHHAMHKA:

CKOPOCTH IPOTEKAHUS XUMUYECKHUX IIPEBPALLECHUA U MEXaHU3MBbI 3TUX IIPEBPALLECHUN

+3HEPreTHYECKUE XaPAKTEPUCTHKU (PU3MUCCKUX U XMMHUYECKUX TPOIECCOB U CIOCOOHOCTh XUMHUYECKUX
CHCTEM BBITIONHSATH TIOJIE3HYIO padoTy

YCJIOBUS CMEIIICHHSI XUMHUYECKOTO PABHOBECHS

BJIMSIHME KaTaJIM3aTOPOB Ha CKOPOCTh OMOXMMHUYECKHUX MPOIIECCOB

OTKpBITOM CUCTEMOM Ha3bIBAIOT TAKYIO CUCTEMY, KOTOpasi:

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 0OMEHHBAETCS BEIIECTBOM
00MEHHUBAETCS C OKPYKAIOIIEH cpeoii BEIIECTBOM, HO HE OOMEHHUBACTCS SHEPTUeh

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 OKPYKAIOIIEH cpeiol BEIECTBOM, HO HE OOMEHUBALCTCS SHEePTUEH

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 cpefoi sHeprueil, Ho He 0OMEHHBAETCS BEIIECTBOM
00OMEHHUBAETCS C OKPYKAIOIIEH cpeiol BEIIECTBOM, HO HE OOMEHUBAETCS SHEePTHUEH

K xakomy Tumy TepMOIMHAMUYECKUX CHUCTEM MPUHAJICKUT PACTBOP, HAXOMSAIIMICS B 3arasHHOU
amItyJie, IOMEIIEHHOM B TepMOCTaT?

+HU30IMPOBAHHON

OTKpPBITON

3aKpBITON

CTallMOHAPHOU

K kakomy THIy TEpMOAMHAMHYECKHX CHCTEM IPHUHAUICKUT PACTBOp, HAXOAALIMICSA B 3aNasHHOU
amrmyiie?

M30JIMPOBAHHOU

OTKpPBITON

+3aKpbITOU

CTallMOHAPHOU

K xakomy THIy TEpMOAMHAMUYECKUX CUCTEM IIPUHAJUICKUT JKUBast KiieTka?
+OTKpBITOU

3aKpBITON

M30JIMPOBAHHOU

PaBHOBECHOU

Kakue napameTpbl TEpMOAMHAMHYECKON CUCTEMBI HA3bIBAKOT SKCTEHCUBHBIMU?
BEJIMYMHA KOTOPBIX HE 3aBUCUT OT YKCJIA YACTHUL] B CUCTEME

+BEJIMYMHA KOTOPBIX 3aBUCUT OT YKCJIa YACTUI] B CUCTEME

BEJIMYMHA KOTOPBIX 3aBUCUT OT arperaTHOro COCTOSHUSL CUCTEMBI
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BCJIMYMHA KOTOPBIX 3aBUCHUT OT BPCMCHU

Kaxkue 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)}IHKI_II/ISIMI/I COCTOAHHA TepMOﬂHHaMHHGCKOﬁ CHUCTCMbI HA3bIBAIOT TaAKHUEC BCIIMYUHBI, KOTOPBIC:
+3aBUCAT TOJHKO OT HAYAJILHOI'O U KOHEYHOT'O COCTOSIHUA CUCTEMBI

3aBUCAT OT ITYTH ITpoLecca

3aBHCAT TOJIBKO OT HAYAJIBHOT'O COCTOSIHUS CUCTEMBbI

3aBHCAT TOJIBKO OT KOHCYHOI'O COCTOAHUSA CHCTCMBI

Kakue BenmnuuHbBI SBISIOTCS (YHKIIUSMU COCTOSIHHSI CHCTEMBI: a) BHYTPEHHSSI dHEprus, 0) pabota; B)
TEIUIOTA; T) PHTAIBIIUS; 1) SHTPOIIHS.

+a, T, O

6,B

BCE BEJIMYUHBI

a,0,B,T

Kakne 3 cieqyromux CBOWCTB SIBISIOTCS WHTCHCHBHBIMU: a) IUIOTHOCTB; O) JIaBleHHE; B) Macca; T)
TEMIIEpaTypa; 1) SHTANbINS; €) 00beM?

+a, O, T

B, II, €

0,B,T, €

a, B, I

Kakue w3 ciieqyromux CBOWCTB SIBIISIOTCS SKCTCHCHUBHBIMU: a) IUIOTHOCTH; O) JaBlIeHWE; B) Macca; T)
TEeMIIepaTypa; 1) SHTAIbIHS; €) 00beM?

+B, I, €

a,0,r

0,B,T, ¢

a,B, T

Kakue ¢opmbl oOMeHa »dHeprueil MexIy CHCTEMOW U OKpyXarolled cpenoil paccMaTpuBaeT
TepMOJMHAMMKa: a) Temjaora; 0) paboTa; B) XMMHUYECKas; I') AJIEKTpUYecKas; J1) MeXaHH4YecKas; e€)
sJIepHasi U COJIHEYHAs?

+a, 0

B, T, 1, €

a,B,T, I, €

a,B, T, ]I

[Ipoueccsl, mpoTeEKarOLIKE MPU MIOCTOSIHHON TEMIIEPATYpPE, HA3bIBAKOTCS:
M300apUIECKUMHU

+HU30TepMUYECCKUMU

HU30XOPUYECKUMU

aanadaTHYeCKUMHU

[Iporeccel, mpoTeKarolue Mpy MOCTOSHHOM 00BbeMe, Ha3bIBAIOTCS:
M300apUIECKUMHU
M30TEPMHUUYECKUMU
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+HU30X0pPUICCKUMU
annabaTH4eCKUMU

[Tpotiecchl, MpOTEKAIOIIKE TP OCTOSHHOM JaBJICHUH, HA3bIBAIOTCS:
+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 YHEPIHUH CUCTEMBbI, KPOME MMOTEHIIMATLHON SHEPTUU €€ MOJIO0KECHHUS

BEJIMYMHA, XapaKTEPU3YIOIIasi MEPY HEYNOPSIOUYEHHOCTH PACIOIOKEHUS YaCTUL] CUCTEMBbI

Kakoii 3aKoH oTpaxaeT cBs3b MEXy pabOTON, TEIIOTON U BHYTPEHHEHW dHEprueil CUCTEMBbI?
+BTOpOH 3aKOH TEPMOJANHAMUKHI

3akoH ['ecca

IIEPBbII 3aKOH TEPMOJUHAMUKU

3akoH Bant-I'odpda

IIepBblil 3aKOH TEPMOAVMHAMHUKH OTPAXKAET CBI3b MEKIY:
+paboToH, TEIIOTON 1 BHYTPEHHEH YHEepruei

cBOOOHOM 2Heprueit ['md6ca, SHTANbINEH 1 PHTPOITUEH CUCTEMBI
paboToil U TEMI0TOM CUCTEMBI

paboToii 1 BHyTpEeHHEH SHEprue

Kaxkoe YpaBHCHHUE ABJIACTCA MATCMATHUYCCKUM BBIPAXKCHUCM IICPBOr0 3aKOHA TCPMOAWMHAMUKHU IJId
H30JIUPOBAHHBIX cucrem?

+AU =0
AU =Q - p-AV
AG = AH - T-AS

Kaxoe YpaBHCHHUE ABJIACTCA MATCMATHUYCCKUM BBIPAXKCHUCM IICPBOr0 3aKOHA TCPMOAWMHAMHKHU JJId
3aKPBITBIX cucrem?

AU=0
+AU=Q - p-AV
AG = AH - T-AS
AS > 0.

[TocTostHHOM WM TEpEMEHHOM BETMUYUHOM SIBIIETCS BHYTPEHHSIS SHEPT U U30JIMPOBAHHON CUCTEMBI?
+MOCTOSTHHOM
IIEpPEMEHHOMN

B wu3onmpoBaHHOW cuUCTeMe NPOTEKAET Peaklys CropaHus BOAOpojAa ¢ 00Opa30BaHUEM >KUAKOW BOJIBI.
N3mensiercs mu BHYTPEHHSS DHEPTUA U SHTAIbIIUS CUCTEMBI?

BHYTPECHHSSI DHEPTHsI HE U3MEHUTCS, YHTAJIBIINSA U3MEHUTCS

+BHYTPEHHSS SHEPTHSI U3MEHUTCS, SHTAJIBIINSA HE U3MEHUTCS

BHYTPEHHSS DHEPIHsl HE U3MEHUTCS, DHTAJIBIINSA HE U3MEHUTCS

BHYTPEHHSS SHEPTHsI U3MEHUTCS, SHTAIbIINA U3MEHHUTCS.
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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 peakuu, MPOTEKAIOIICH MPH MOCTOSTHHOM 00beMe, Ha3bIBACTCS H3MECHECHUEM:
SHTAIBINU

+BHYTpEHHEH SHEPTHH

SHTPOITUH

cB0OOOTHOM 2Hepruun ['mb0ca

OHTaIBIUI pC€aKluu — 9TO:

+KOJIMYECTBO TEMJIOTEI, KOTOPOC BBIACIACTCA HWJIM IMOITIOMIACTCA B XOIC XUMHYICCKOMN pCaKknuun IIpu
I/I3O6apHO'I/ISOTepMI/ILIeCKI/IX YCIIOBHAX

KOJMYCCTBO TCIJIOTBI, KOTOPOC BBIACIIACTCA WM IIOIJIOIIACTCA B XOI€ XHUMHYISCKOM pCakuuun I1pu
HU30XOPHO-U30TCPMUYUCCKUX YCIIOBUAX

BCJIIMYHHA, XapaKTCPU3YyIOiasad BO3SMOXHOCTb CAMOIIPOXU3BOJIbHOI'O ITPOTCKAHUS IIpoIecca

BCJIMYNHA, XapaKTCPU3YIOIasad MEPY HECYIIOPALOUYCHHOCTH PACIIOJIOKCHHUA U ABUKCHUSA YaCTHUL CUCTCMbI

XHUMUYECKHUE MPOLIECCHI, IPU IPOTEKAHUU KOTOPBIX IIPOUCXOJUT YMEHBIICHUE SHTAIBIIMNA CUCTEMBI U BO
BHEIIHIOIO CPENY BBIIAEISIETCS TEIIOTA, HA3bIBAIOTCA:

SHAOTEPMUYECKUMHU

+9K30TE€pPMUYECKUMU

OK32PrOHUYECKUMHU

SHIDPTOHUYECKUMHU

[Ipy KakuMx yCIOBHSAX M3MEHEHWE DHTAIBIMH PABHO TEIUIOTE, MOJYy4aeMON CUCTEMOM U3 OKPYXKaroIEH
cpenni?

P MIOCTOSIHHOM 00beMe

IIPY IOCTOSIHHOM TeMIleparype

+IIpU IOCTOSIHHOM J1aBJIEHUU

HU TIPH KaKUX

TennoBoil 3¢ ekt peakuuy, MpoTeKkaroieil Mpu MOCTOSTHHOM JIaBJIC€HNUHU, Ha3bIBA€TCS U3MEHEHUEM:
BHYTPEHHEHN YHEPTrUU

HU OJHO U3 NPEBbIAYIINX ONPENEICHUN HEBEPHO

+oHTAILINN

SHTPOIHHU

Kaxkue nporecchl Ha3pIBatOT YHAOTEPMUYECKUMHU?
U1t KoTopbix AH oTpunarensHo

s KoTopbix AG oTpunareiabHo

+1u14 koTopbiX AH nonoxxurenbHO

111 KOTOPbIX AG MOJIOKUTENBHO

Kaxkue npoiiecchbl Ha3bIBatOT 3K30TEPMUYECKUMHU?
+17151 KoTophix AH oTpunarenpHoO

i KOTOpbIX AG oTpHUIIaTeTEHO

JU1s1 KOTOphIX AH MOI0XKUTENBHO

11 KOTOPhIX AG TIOJIOKUTENBHO
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Ykaxute popMynmupoBKy 3akoHa ['ecca:

TEIUIOBON 3 (EeKT peakiuu 3aBUCUT TOJHKO OT HAYAJTBLHOTO M KOHEYHOT'O COCTOSIHHSI CUCTEMBI U HE
3aBHCHT OT IyTHU PEaKIUU

TEIUIOTa, IMOTJIoNaeMasi CHCTEMOM MpU MOCTOSSHHOM 00BheMe, paBHA U3MEHEHUIO BHYTPEHHEH >HEpruu
CUCTEMBbI

+TCHJIOT3., mnorjomacmas CUCTEMOM IIpH IOCTOSIHHOM JABJICHUHU, paBHA U3MCHCHUIO DHTAJIBIIMU CUCTCMbI
TEII0BOM 2(PQEKT peaklvy He 3aBUCUT OT HAYaJIbHOTO M KOHEYHOI'O COCTOSIHUSI CUCTEMBI, a 3aBUCUT OT
IIyTH peaKuu

Kakoii 3aK0H JI€)KUT B OCHOBE pacyeTOB KaJIOPUHHOCTH IIPOJYKTOB ITUTAHUS?
Bant-T'odda

+I'ecca

Ceuenona

Payna

[Tpu OKHCIICHUH KaKUX BEIIECTB B YCIOBUAX OPraHU3Ma BBIICIISICTCS OOJIbIIIee KOJTHYECTBO SHEPTUHU?
OCIIKOB

+KHpOB

yIJIEBOJIOB

YTIIEBOJIOB U OCITKOB

CaMoTnpou3BOJILHBIM HA3bIBACTCS MPOLECC, KOTOPBIH:
OCYILECTBIISICTCS O3 MOMOIIN KaTalu3aTropa
COIPOBOXKIACTCSI BBIJICIICHUEM TEILIOTHI
+ocylecTBisieTcs: 0e3 3aTpaThl SHEPIHU U3BHE
pOTEeKaeT OBICTPO

OHTpOIUs PeaKLUu - ITO:

KOJMYECTBO TEIUIOThI, KOTOPOE BBIACNSAETCS MM MOTJIOLIAETCS B XOJA€ XUMHUYECKOH peakluu Mpu
1300apHO-U30TEPMUUECKUX YCIOBUSIX

KOJINYECTBO TEIUIOTHI, KOTOPOE BBLAEISAETCS MM TOIJIOMAeTCs B XOJ€ XHWMHYECKOM peakuuu mpu
M30XOPHO-U30TEPMHUECKUX YCIOBUSIX

BEJIMYMHA, XapaKTepU3yIOLasi BO3MOKHOCTh CAMOIPOU3BOJILHOTO IPOTEKAHNUS Ipoliecca

+BeNMYNHA, XapaKTePU3YOIIasi Mepy HEYIOPSIIOUEHHOCTH PACTIONOKEHUS M IBU)KEHUS YaCTHI] CHCTEMBI

Kakoii QyHkumend cocTosSHUS XapaKTepU3yeTcs TEHICHIUS CHCTEMbl K JOCTHUKEHHIO BEPOSTHOTO
COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMallbHasi OECIOPSIIOYHOCTh pacipeae/ieH s YacTuIL?
SHTaJIbIIUEN

+3HTpOnHER

sHeprueit ['ub0ca

BHYTPEHHEHN dHEpruen

B KakOM COOTHOHNICHHMHU HaXOOATCs 3HTpOHI/II/I TpCX anCFaTHBIX 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 xakom u3 CICAYIOIIUX IMPOHECCOB HOJIKHO Ha6J'IIOJIaTBC$I HauOOJIbIIEE ITOJIOXKUTENLHOE H3MECHEHNE
OHTPOIIHNHU:
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+CH3OH (t8) — CH3OH )
CH30H (t8) — CH30H (%)
CHgoH ) — CHgOH (TB)
CH30H (x) — CH30H (TB)

BriOepure npaBuiibHOE YTBEP)KICHHUE: SHTPOIIUS CUCTEMbI YBEITMUMBAETCS IIPU:
MIOBBIIICHUY J1ABJICHUS

Iepexo/ie OT KUIKOIr0 K TBEPIAOMY arperaTHOMy COCTOSIHUIO

+IIOBBIIICHUN TEMIIEPATYPBI

nepexozie 0T ra3000pa3HoOro K )KUIKOMY COCTOSTHUIO

Kakyro TepmoanmHamuueckylo (YHKIUIO MOXKHO HCIOJIb30BaTh, YTOOBI MpeAcKa3aTh BO3MOXKHOCTb
CaMOMPOU3BOJIBHOTO MPOTEKAHUS PEAKIIMHU B U30JIMPOBAHHON cucteMe?

DHTAJILIINIO

BHYTPEHHIOIO DHEPTUIO

+OHTPOIHUIO

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 cucrema oOpatumpIM 00pa3oM MOJydaeT KoJIM4decTBO TemwioThl Q mpu temmeparype T, To 00
SHTPOIIUHU CHUCTEMBI MOKHO CKa3aTh, YTO OHA:

BO3pacTaer Ha BenuyuHy Q- T

+Bo3pacraer Ha Benuuuny Q/T

BO3paCTaeT Ha BeIUYKHY, OoubIyto Q/T

BO3pacTacT Ha BEJIUYUHY, MeHbIYI0 Q/T

B wu30omupoBaHHON cUCTEME CaMOINPOU3BOJIBHO IPOTEKAET XUMHYECKas peakuus ¢ 0Opa3oBaHUEM
HEKOTOPOTr0 KOJUYECTBA MPOAYKTa. Kak M3MEHAETCS SHTPOINs TaKOM CUCTEMBI?

+yBEIMINBACTCS

YMEHBIIIAETCS

HE U3MEHSETCS

JIOCTUTa€T MUHUMAaIbHOI'O 3HAYCHUS

VYkaxure, B KaKUX IMpoleccax U MpH KaKUX YCIOBHUAX MU3MEHEHHE SHTPOIUN MOKET ObITh paBHO pabore
nporiecca?

B U300apHBIX, P MOCTOSIHHBIX P u T

B U30XOPHBIX, IPH MOCTOSHHBIX V u T

+U3MEHEeHHEe YHTPOITUHM HUKOTJa HE paBHO padoTe

B U30TEPMHUUYECKHUX, ITPH MOCTOSAHHBIX P n V

Kak u3MeHUTCS CBsI3aHHAs SHEPTHSI CUCTEMBI T 'S TIpH HarpeBaHWU | MPHU €€ KOHICHCAIHH?
+1Ipy HarpeBaHUU PACTET, MPU KOHACHCAIIUU YMEHBIIAeTCs

MIPY HarPEBaHUH YMEHBINACTCS, TPH KOHJICHCAITMH PacTeT

HE TIPOUCXOANUT U3MEHeHue 1-S

MIPY HarPEBaHUH W KOHJICHCAITUU PACTET
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Kakue mapamerpbl cucteMbl HEOOXOAWMO TOAJIEP)KUBATH MOCTOSHHBIMH, YTOOBI 10 3HAKYy W3MEHEHUS
SHTPOITUH MOXKHO OBLIO CYAUTH O HAIIPABICHUH CAMOIIPOHM3BOJILHOTO MPOTEKAaHHS Iporecca’?

JaBJICHUE U TEMIIEpaTypy

00beM U TeMIeparypy

+BHYTPEHHIOIO SHEPTHIO U 00bEM

TOJIBKO TEeMIIEpaTypy

B um3onupoBaHHOI cucTeMe BC€ CAMOIPOM3BOJIBHBIE IMPOIECCHl MPOTEKAOT B CTOPOHY YBEJIMYEHUS
Oecriopsinka. Kak mpu 3ToM U3MeHseTCsl SHTPOIHs?

HE U3MEHSETCA

+yBEIIMYNBACTCS

YMEHBILIAETCSA

CHayaJla yBEJIUYMBACTCS, @ 3aT€M YMEHBIIAETCS

DuTponus Bo3pactaeT Ha Benuuuny Q/T mist:
+00paTumoro mpoiecca

HEOOpaTHUMOTO Tporecca

TOMOTE€HHOTO

reTepOreHHOTO

Kax u3MensieTcst 3HTpOIUs CUCTEMBI 3a CUET IPSIMON U 0OpaTHOH peakluy IPU CUHTE3e aMMuaKa?
+IpsMasi peakius UJIeT ¢ YMEHBIIEHUEM SHTPONNHU, 00paTHAs — C yBEJIIMYECHUEM

npsiMasi peaklys UIET ¢ yBEIMYEHUEM SHTPOIIMH, 00paTHAas - C yMEHbILIEHUEM

SHTPOIHS HE U3MEHAETCS B XOE PeaKL U

SHTPOIINS YBEIMUUBACTCS JJISl IPSMON M OOpaTHOM peaKkIuu

Kakumu OJHOBPEMEHHO JCHCTBYIOIIMMHU (DaKTOpaMHu OMPEICIIIeTCS HAMPABICHHOCTh XUMHYECKOTO
nporecca?

SHTAJIBIUHAHBIM U TEMIEPATYPHBIM

+3HTATBIUUHBIM U SHTPOTUUHBIM

SHTPONUKUHBIM U TEMITEPATYPHBIM

M3MeHeHneM >Heprun [ ub0ca u remreparypbl

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 MaKCHMalbHasi paboTa B CUCTEME COBEpIIaIach 3a CUeT
yObuH SHepruu ['n66ca?

HE00XO0AUMO MOJIIEPKUBATH OCTOSHHBIMU V 1 t

+He00X0IMMO MOAIEP)KUBATH MOCTOSSHHBIMU P 1 t

HE00X0AUMO MOIIepKUBaTh NOCTOSHHBIMU AH 1 AS

HE00X0IMMO MOAJIEP)KUBATH MOCTOSSHHBIMU P uV

3a cueT 4ero coBeplIaeTCcs MaKCHUMallbHas IoJie3Has paboTa XMMHUYECKOW peaklUu MPHU MOCTOSHHBIX
JABJIICHUU U TemrepaType?

+3a cyer yobun sHepruu ['n6oca

3a CYET yBEJIMUYEHUS SHTPOIIUH

3a CUYCT YBCIUUYCHUA OHTAJIBIINU

3a CYET YMEHBILIECHUS YHTPOIIUU
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3a cyer dUero coBepmiacTCs MaKCHMajbHas IMoJie3Has padoTa >KUBBIM OpraHU3MOM 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

Kaxkue niporieccsl Ha3bIBaIOT 3K33PTOHUUECKUMU?
AH<0

+AG <0

AH>0

AG>0

CaMOoTpOou3BOIBHBIN XapaKTep MPoIiecca JIYUIIe OMPEAeIsaTh ITyTEM OICHKH:
SHTPOIHH

+3HTAJIBIIUHA

cB0OOOTHOM 2Hepruun ['mb0ca

TEMIIEPATYPhI

Kakyro TepmomuHamMuueckyro (YHKIHIO MOXXHO HCIIONB30BAaTh ISl MPEACKA3aHUS BO3MOXKHOCTH
CaMOTIPOM3BOJILHOTO TIPOTEKAHUS TIPOIIECCOB B )KMBOM OpraHu3me?

OHTAJIBIITNIO

SHTPOIIHUIO

BHYTPEHHIOIO SHEPTHIO

+cBoOOAHYIO SHEpruto ['n66ca

Jlnist 00paTHUMBIX MTPOLIECCOB U3MEHEHHe cBOOOIHOM sHeprun I'nb0ca...
+Bceraa paBHO HYIIO

BCErJa OTpUIaTeIbHO

BCET/1a TTOJIOKUTETHHO

MOJIOKUTEIBHO MIIM OTPULIATEIBHO B 3aBUCUMOCTH OT OOCTOSITENIBCTB

Z[J'ISI HeO6paTI/IMBIX MponeCcCoOB UBMCHCHHUC CBO60,[[HOI>1 OHEPIruu:
BCCrJa paBHO HYJIIO

+Bcerga OTpULATCIIBHO

BCErJa IMOJIOKUTCIIbHO

TMMOJIOKUTCIIBHO WJIM OTPULATCIIbHO B 3aBUCUMOCTH OT 00CTOSITEIILCTB

B u300apHO-U30TEPMUUECKUX YCIOBUSAX B CHCTEME CaMONPOM3BOJIBHO MOTYT OCYIIECTBIISATHCS TOJIBKO
TaKHe MPOLIECCHl, B pe3yJbTaTe KOTOPbIX sHeprus ' nboca:

HE MEeHseTCs

YBEIINIUBACTCS

+yMCHbBIIACTCS

JOCTHTAeT MAaKCUMAIILHOTO 3HAYCHUS
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Jlnst HEeKOTOpOW XHMMHUYECKOM peakiuu B Ta3oBoil (ase mpu moctosHHbix P u TAG > 0. B kakom
HaIpaBJICHUU CAMONPOU3BOIBHO 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 xakoM 13 crieayroniux ciaydaeB peakius HeOCYyIeCTBUMA MPH JI0OBIX TeMIlepaTypax?
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

Ecmu AH <0 u AS <0, To B KakoM ClTydae peaKiiysi MOKET MPOTEKATh CAMOIIPOU3BOIBHO?
+[AH] > [T-AS]

nipu J1r00bIX cooTHommeHusX AH u TAS

[AH] < [T-AS]

[AH] = [T-AS]

ITpu kakux 3HaueHMsX no 3HaKy AH u AS B cucteMe BO3MOXXHBI TOJIBKO 9K30T€PMUYECKHE TPOLIECCHI?
AH>0,AS>0

+AH<0,AS>0

AH<0,AS<0

AH>0,AS<0

ITpu kakux cootnomenusx AH u T-AS xumuueckuil mpouecc HarpaBlieH B CTOPOHY 3HJOTEPMUYECKOMH
peakuun:

+AH < T-AS

AH > T-AS

AH =T-AS

[Ipy KakMX MOCTOSIHHBIX TEPMOJWHAMUYECKUX TMapaMeTpax HU3MEHEHHE OSHTAIbIIHH MOXKET CIYXHUTh
KpUTEpPHEM HaIPaBIICHUsI CaMOIIPOU3BOJILHOTO Tmporecca? Kakoi 3aak DH B 3THUX yCIIOBHSAX yKa3bIBaeT
Ha CaMOIIPOU3BOJIBHBIN MpoIecc?

+mpu noctossHHBIX S 1 P, AH <0

mpu nocTossHHbIX P ut, AH <0

npu octostHHBIX S 1 P, AH > 0

mipu noctossHHBIX V u t, AH >0
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MOKHO 1M U B KaKUX CIIydasiX MO 3HAKy U3MEHEHHMs SHTAIBIHNH B X0/I€ XMMUYECKON peakinu CyAUTh O
BO3MO’KHOCTH €€ IPOTEKaHMs PH MOCTOSTHHBIX T 1 P?

MOXHO, eciid AH >> T-AS

IIPH ITAHHBIX YCIOBUSX HEJb3s

+Mmo3kHO, eciii AH << T-AS

MokHO, ecau AH = T-AS

Peakmus 3H; + N — 2NH3 npoBogutcs mpu 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 cnenyromux yrBepKAeHUH BEPHBI Ul peaKLnii, IPOTEKAOUINX B CTAHIAPTHBIX YCIOBUAX?
SHAOTEPMHUUYECKUE PEAKIIMM HE MOTYT ITPOTEKATh CAMOIIPOU3BOJIBHO

SHJOTEPMHUUYECKHE PEAKIIUU MOTYT IIPOTEKATH IPU JOCTATOYHO HU3KUX TEMIIepaTypax
+3HI0TEPMHUYECKHIE PEAKIIMY MOTYT NPOTEKATh MPH BBICOKHX TeMIleparypax, eciau AS >0
SHIOTEPMHUYECKUE PEAKIIMH MOTYT IMPOTEKATh MPU BHICOKUX TemIieparypax, eciu AS <0

KakoBel 0COOCHHOCTH OWOXMMHYECKHX IPOIECCOB: a) MOMYUHSIOTCS MPHUHIMITY 3HEPTeTUYCCKOTO
CONPsDKEHMs; 0) Kak IMpaBHIO OOpaTUMBI, B) CIIOKHBIE; I') TOJIBKO 3k33prouuueckue (AG < 0); )
OOJIBITMHCTBO HEOOPATHUMO.

a,0,B,T

0,B, T

+a, 6, B

B, 1

3K33pI‘OHI/IqCCKI/I€ PCaKkuu B OpraHru3Me MMPOTCKAOT CaMOIIPOMU3BOJIbHO, TaK KaK:
AG pesn >0

+AG pean <0

AG pesn =0

AG pesn > 0

OHAProHUYECKHE PEaKLIUU B OpraHu3Me TpeOyroT M0IBOIa SHEPTUH, TaK Kak:
+AG pegaunn > 0

AG e < 0

AG peyeas = 0

AG peaus <0

I[Mpu tumpommse mroboro mentuma AH < 0, AS > 0, Oymer i HMaHHBIA TPOIECC TMPOTEKATh
CaMOTIPOHM3BOJILHO?

Oyzer, Tak kak AG > 0

+He Oyzer, Tak kak AG > 0

Oyner, Tak kak AG < 0

He Oyzer, Tak kak AG < 0

KaHOprIHOCTBIO MUTATCIBbHBIX BCIICCTB HA3bIBACTCS SHCPIUs:
+BBIICIIIEMad IIpH ITOJTHOM OKHUCIICHUU 1 T TUTAaTeNHLHBIX BE€IICCTB
BbLACIIKICMAs TP ITOJIHOM OKHCJICHUU 1 MOJIb MUTATEIIBHBIX BCIICCTB
HGO6XOHI/IMa$I JJIs1 IIOJTHOT'O OKHMCIICHHUH 1 T IMTaTeIBRHBIX BCIIICCTB
HCO6XO,Z[I/IM8.$I JJIs1 ITIOJTHOT'O OKHMCJICHHUHN 1 MOJb MUTATENHHBIX BCIIICCTB
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Jlnst iporiecca TerioBou AeHaTyparuu MHorux ¢gepmerTtoB AH > 0 u AS > 0. Moxer 1M AaHHBINA
MPOILIECC MPOTEKATh CAMOIIPOU3BOJILHO?

+MOJKET IPH BBICOKUX TEMIIepaTypax, Tak Kak |T-AS| > |AH|

MOXET IPH HU3KUX TeMIleparypax, Tak kak [T-AS| < |AH|

HE MOXKET, TaK Kak |T-AS| > |AH|

HE MOXeT, Tak Kak [T-AS| < |AH]|

st mporecca TemioBoit ruapatanuu MHOorux O0enkoB AH < 0 m AS < 0. Moxer 71 1aHHBIA TpoIiecc
IPOTEKaTh CAMOIPOU3BOJILHO?

+MOXET MPH JOCTaTOYHO HU3KUX TeMIlepaTypax, Tak kak |AH| > |T-AS|

MOKET P JJOCTATOYHO HU3KUX TeMIlepaTypax, Tak kak |[AH| < |T-AS|

MOXET IPH BBICOKHX TeMIleparypax, Tak kak [AH| < [T-AS|

HE MOYKET HH IIPU KaKHX TEMIIepaTypax

Jlst mporiecca GoTocuHTe3a — 00pa30oBaHUE TIFOKO3bI U3 YIIIEKUCIoro raza u Boasl, AH > 0 u AS < 0.
MoskeT 11 JaHHBIN IPOLECC TPOTEKATh CAMOIIPOU3BOJIBHO?

+1poliecc HEOCYIIECTBUM IIPH JIFOOBIX TEMIIepaTypax

MPOIECC OCYIIECTBUM MPH JTIOOBIX TEMIIEpaTypax

MPOIIECC OCYIIECTBUM IIPU BBICOKUX TEMIIEpaTypax

MPOIECC OCYIIECTBUM MPH HU3KHUX TEMIEpaTypax

['OMOTEHHBIMU SIBIISIFOTCSI CHCTEMBI:
BO3/YX U MOJIOKO

kpoBb 1 pactBop CuCl,

+BOJIa U PaCTBOP YKCYCHOU KHUCIIOTBI

['eTeporeHHBIMHU SIBISIIOTCSA CUCTEMBI:
BO3J1yX U MOJIOKO

+KpOBb U paCTBOP U3BECTU

BO/JIa U PACTBOP YKCYCHOM KHUCIJIOTBI

Kakne xapakTepucTMKaMyu COOTBETCTBYIOT OTKPBITOM CUCTEME:!
Am=0,AU #0

Am=0,AU=0

+Am #0, AU #0

Kakne XapaKTCPUCTHUKAMH COOTBECTCTBYIOT SaKpLITOfI CUCTEME.
+Am =0, AU #0

Am=0,AU=0

Am#0,AU #0

KaKI/Ie XapaKTepI/ICTI/IKaMI/I COOTBeTCTBy}OT HSOHHpOBaHHOﬁ CUCTEME:
Am=0,AU #0

+Am=0,AU =0

Am#0,AU#0

DKCTEHCHUBHBIMH TMapaMeTpaMu SBISIOTCS:
TeMIiepaTypa u Macca

JaBJICHUE U KOHIICHTPAIUs

+00BEM U KOJIMYECTBO BEIIECTBA
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VM HTEeHCUBHBIMH IIapAMETPAMHU SABJISIFOTCS:
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 XUMUYECKHX PEaKIuil

CKOPOCTb PeaKIiu

Peakmus CHy + 20, = CO, + 2H,0 + Q sBasercst
+3K30TEpMUYECKON

SHAOTEPMUYECKOM

peakiuei ooMeHa

peakuuen pa3ioKeHus

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

GoH-L
S
G=H+T-S
+G=H-T-S
G:H+I
S

KonnyecTBO TENMIO0THI, BBIACISIEMOE WM TOTJIOIAEMOE MPU PA3JIOKEHUU 1 MOJIS CII0KHOTO BEUIECTBA HA
0oJiee MPOCThIE HA3bIBAETCS

+TEMI0TON Pa30oKEHUS

TEIUIOTOW paCTBOPEHUS

TEIUIOTOM HEUTpAIU3ALUU

TEIUIOTON TUAPATALNN

OI[HOpOI[Hafl YaCTb CHUCTEMbI C OAMHAKOBBIMU XWUMHWYCCKMMH U TCPMOAWMHAMHUYCCKUMU CBOfICTBaMPI,
OTJEJIEHHAs OT JAPYTUX 4acTed BUAMMON IOBEPXHOCTBIO Pa3/iesia Ha3bIBaeTCs

rapamMeTpoM

+¢azoif

KOMIIOHEHTOM

cpenoiu

TepmonuHamuyeckass (yHKIHMS, XapaKTepU3YIOIIas HEYMOPAJOUYEHHOCTh CHCTEMBI; Mepa Xaoca,
oecriopsika.

SHTANIBIUS

BHYTPEHHSS YHEPTHUS

pabora

+OHTpONHUA
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[Tonnas 3HEpPrust CUCTEMBI, KOTOpas paBHA CyMMeE IIOTCHIMAILHON U KUHETUYECKOW YHEPIMH BCEX YaCTHULL

9TOH CHUCTEMBI
OHTAJIbIIUA
+BHYTPEHHSISI SHEPTUs
paborta

SHTPOIIHS

Heynopsinouennas ¢opma mnepenayu

OCyHICCTBIIAEMAad peE3yiabpTaTe

IMPOTCKAaHUA

COBOKYITHOCTH MHUKPO(U3NYECKHX MPOIECCOB, KOTOPBIE HE MPUBOIAT K 0OPa30BAHUIO HOBBIX MOJICKYI,

Ha3bIBAeTCs
+TennoTon
paboroi
SHTAJIBIUEN
SHTPOIHUEH

OyHKIMS COCTOSHUS, MPUPALICHUE KOTOPOHl paBHO TEIJIOTE, MOJYyYEHHOM CHUCTEMOH B HM300apHOM

MpOLECCEe, HA3bIBACTCS
3HTPONHUEN
+OHTAIBIUA

paboroi

TEIUIOTOM

OHJPProHUYECKOU ABIISAETCS PEAKIIUS:

ruaposuza ATD
+cuHTE3a caxapo3bl
ruaponn3a kpeatuadocdara

3HH3pFOHHq€CKOﬁ ABJIACTCS PCAKIHAL

+doTocuHTe3a
ruaposuza ATD
ruaponu3a KpeaTuHpocdara

DK39proHUYECKOH SIBIISIETCS PeaKIus:

¢dbotocuHTE3a
+ruaponuza ATO
CHUHTE3a caxapo3bl

9K33pFOHI/I‘{CCKOI>'I ABJIICTCA pCaKIUs:

dboTocuHTE3a
CHHTE3a Caxapo3bl
+ruaponusa kpeaTuHpocdara
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3.2. Tepmoounamuxa noeepxnocmmuuix aeaenuit u BMC

PactBoppt BMC — »3T0 cucteMbl: a) TOMOTE€HHBIE, 0) TeTepOreHHBIE; B) PAaBHOBECHBIC; T) 0Opa3yIOIIHecs
CaMONPOU3BOJIBHO; 1) 00pa3yrourecs HecaMoIIPOM3BOILHO, TPEOYIOT cTabunn3aropa:

a, B, I

+a, B, T

0,B,T

o,T

JInodpunpHble KomuTonasl 00pasyroTes u3 [IAB u BMC npu ycnoBuu: a) cpoactsa ¢assl U cpefbl; 0) KpUTHIECKON
KOHIIeHTparuu MutenooopazoBanus (KKM); B) onmTHUManbHOTO 3HAYCHHS THAPODUIBIIO-TUTIOPMIHFHOTO OaaHca
(I'JIb); r) konnerTparws [1AB 3HaueHus He uMeeT; ) OTCYTCTBHS CPOACTBA (pas3bl M Cpebl.

a,0,T

+a, 0, B

0,1, 1

0, 1

KKM - st0:

MaKCHMaJlbHas KOHIeHTpalust kojutonaaoro [TAB, mpu koTopoii 00pa3yroTcs MUIIEIUTBI
+MHHUMAaJbHAS KOHIICHTpalus KoutonaHoro [TAB, nmpu koTopoli 00pa3yroTcs MUIICIUTBI
koHueHTpauus [TAB 3HaueHus He umeer

[Nony4enue pactBopa BMC cocTouT 13 cienyommx craauii: a) HabyxaHue; 0) pacTBOPEHHUE; B) 3aCTyJHEBAHUE; T)
BBICAJIUBAHUE.

a, B

+a, 0

a,0,B,T

a,0,B

[Ipoueccy pactBopenuss BMC npenmiectByer ciaenyromas cTaaus:
OTpaHHYeHHOE HaOyXaHHe

PaCTBOPECHHE MPOUCXOAUT Oe3 HaOyXaHuUs

+HeorpaHMYeHHOE HaOyXaHHe

THUKCOTPOIHOE HabyxaHue

HaOyxaHue — 310 npolecc NIpOHUKHOBEHUS:
BMC B nonumep

nosimmepa B BMC

BMC s HMC

+HMC B BMC

[pomnecc nHabyxanust BMC siisiercst:
camonpou3BosibHEIM, AG > 0
HecaMonpou3BosibHBIM, AG > 0
+camornpon3BoibHbIM, AG < 0
HecaMonpou3BosIbHBIM, AG < 0

Ha mponiece nabyxanuss BMC Bimsitot: a) temneparypa; 0) npupoga BMC u pactBoputens; B) pH cpensr; 1)
MIPUCYTCTBHE JIEKTPOJIUTA.

a,0,r

0,B,T

a,B, T

+a, 0, B, T

Ha6yxaHHe, KOTOPOC 3aKAaHYMUBACTCA PACTBOPCHUCM ITOJIMMCPA HA3bIBACTCA:
+H€0FpaHI/I‘IeHHLIM
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OIrpaHUYCHHBIM
TUKCOTPOITHBIM

Habyxanwue, koTopoe 3akaHuMBaeTCsl 00pa30BaHNEM CTyIHEH Ha3bIBACTCS:
HEOTPaHNYEHHBIM

+OrpaHNYEHHBIM

TUKCOTPOITHBIM

Crenenp HaOyXaHUS YMEHBIIAETCS B MPUCYTCTBUH 3JIEKTPOIHUTOB: a) C YBEIMICHUEM JKECTKOCTH KUCIOT JIptonca;
0) C yMCHBIIEHHEM MECTKOCTH KHCIOT Jlplowca; B) C YBEIMYCHHUEM >KECTKOCTHM OCHOBaHWHU Jlbtomca; r) ¢
YMEHBIIICHUEM KECTKOCTH OCHOBaHuUM JIbtonca.

a, 0o

B, T

o,T

+a, B

Crenenp HaOyXaHUs yBEIUYMBAECTCS NPH JI00ABIEHMH OSJIEKTPOJIUTOB. a) C YBEIMYEHHEM YKECTKOCTH KHCJIOT
JIbronca; 0) ¢ yMEHBLIEHHEM JKECTKOCTU KHUCIOT JIbIOKCA; B) C yBEIMUEHUEM )KECTKOCTH OCHOBaHMH JIbrouca; 1)
C YMEHBIIICHHEM KECTKOCTU OCHOBaHUM JIbrouca.

a,0

B, T

+0, T

a, B

Crenenp HaOyxaHus 6enka B UOT:
+MHHUMAJIbHA

MaKCUMaJbHa

He 3aBucHT oT pH

Habyxanue 6e7IKOB IPOUCXOAUT MPH: ) BO3HUKHOBEHHUH OTEKOB; 0) COKpAIlleHHMH MBIII; B) IMEepEeBapHBaHUH
MUIIN; T) KyJTHHAPHOH 00pabOoTKe MHIIIH.

+a, 0, B

a,B, T

a,0,B,T

a, B

OHKOTHYECKHE OTEKH BO3HHMKAIOT TpU: a) TNMOHWKEHWH KOHIEHTpAIMu OElIKOB B IUIa3Me; 0) CHWKEHUH
OHKOTHYECKOTO JIABJICHUSI, B) MOBBIIIICHUY KOHIICHTPAIIMK OCIKOB B KPOBH;

I') CHYKCHUU KOHIIGHTPAILIUH 3JICKTPOJIUTOB.

+a, 0

a,B, T

a,0,B, T

a, B

Ha mponecc pacrBopenuss BMC Bnusitor: a) temmeparypa; 6) pH cpensi; B) mpupona BMC; 1) mpupona
pacTBOpPUTETIS; 1) IPUCYTCTBUE 3IEKTPOIHUTOB.

a,0,B

a,B,T, Il

+a, 0,B,T, 1

a,0,B, T

3apsa OenkoBoil Mosekyinsi 3aBucuT oT: a) pH cpensr; 0) coornHomenus rpymm -NH, u -COOH; B) crenenu
JMCCOLMAIMY HOHOTCHHBIX IPYIIIL.
+a, 0, B
0,B
a, B
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a, 0o

B UDT Genku umeroT 3apsi;
OTpUIIATEIbHbBIN
MOJIOXKUTEIIbHBIN

+paBHBIN HYIIIO

Monexkyna 6enka OyaeT mepeMeniaTses B dneKkTprdeckom moie npu: a) pH > pl; 6) pH = pl; B) pH < pl.
a, 0

0,B

6

+a, B

Ecnu B monekyne 6enka 6onbine -COOH, gem -N H, rpynm, To pl qarroro Oeikxa HaXoIuTCs B cpere:
+xucnou

HEeUTpabHOU

LIETOYHOU

Ecnu B Mosnekyte Genka 6osbiire -NH, rpymm, wem -COOH, To pi manHoro Geiika HaXOIUTCSI B CpeIe:
KHCITON

HEUTpaJILHON

+1enoyHoi

Csoiictea BMC o0mime ¢ ICTUHHBIME: @) arperaTMBHAasi yCTOWYHMBOCTH, ©) OONBIIONW pa3Mep YacTHI, B)
3JIEKTPUYECKHE CBOIMCTBA; T) aHOMANbHAs BSI3KOCTH; 1) TOMOTEHHOCTb.

a,0,B

0,B,T

r, o

+a, I

CpotiictBa BMC o0mue ¢ KOJTOMTHBIMHU: a) CIIOCOOHOCTh K CBETOPACCEMBaHUIO; 0) OONBIION pa3Mep YaCTHIL, B)
AJNIEKTPUYECKHE CBOMCTBA; T') MeMOpaHHOE paBHOBecHe [lOHHAHA; 1) OTCYTCTBUE CIIOCOOHOCTH K UATH3Y.

+a, 0, B, T

0,B, T, 1

a,B, T, ]I

a,0,B,T, 1

Cnenuduueckue coiicTBa pactBopoB BMC: a) aHoMmaibHas BA3KOCTb, 0) CHOCOOHOCTh K 3aCTYAHEBAHMIO; B)
KOalepBalys; T) CHOCOOHOCTh OCAXAATHCS; 1) KOJUIOWAHAS 3aIUTa.

a,0,B,T

+a, 0,B,T, II

0,B, T, 1

a,B, T, Il

AHOMaJILHO BBICOKOW BSI3KOCTBIO 00JIaJaf0T: a) MCTHHHBIE PAacTBOPHI; 0) KOJUIOWHBIE PAcTBOPHI; B) PacTBOPHI
BMC.

a,0

6

+B

a, B

Bs3kocts pactBopoB BMC ¢ yBenmdeHneM KOHIIEHTPALIWH:
YMEHBLIAECTCS

+yBenM4YUBaETCS

HE U3MEHSIETCS
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Kakne BHUIBI BS3KOCTH pa3nuyaloT B pacTtBopax BMC: a) oTHocuTenbHas; 0) ymenbHas; B) IPHBEACHHAS, T)
XapaKTepuCcTUIeCKasl.

a,0,B

+a, 0, B, T

a,0,r

a,B, T

YBenuueHne BSA3KOCTH KPOBU IPOHMCXOIWT IIPH: a) aTepockiepo3e; 0) BEHO3HBIX TPOMO03ax; B) IOBBITICHUU
KOHIIEHTpAI|K OeJiKa B IIa3Me; I') OTeKaX; J) CHUKCHUU KOHIICHTPALMK OeJKa B TU1a3Me KPOBHU.

+a, 0, B

a,0,B,T

a,0,r

a,B, T

MareMaTiuecKas 3aBUCUMOCTD T, = RT ¢/M +BC 2 - 310 ypaBHEHUE:
+[annepa

OHIITEHHA

Mapxka-XayBuHKa

[Hraynunarepa

Marematnueckas 3aBUcuMocTb [1n] = KM ® - 510 ypaBHeHue:
lannepa

+ITaynuHrepa

OHIITelHA

HeroToHa

OTtHOcuTenbHas BA3KOCTh pacTBopa BMC paccuntsiBaercs o hopmyie:
n=KMC

[n]=KM®

a = (M-mg)/mg - 100%

M= (M- o)/ Mo

IMporiecc MPOHUKHOBEHUSI PACTBOPHUTENS B MOJMMEPHOE BENIECTBO, COMPOBOXKIAEMbIH yBeJIMYEHHEM O0beMa U
Macchl 00pasiia, Ha3bIBACTCSL:

BSI3KOCTBIO

+HabyxaHHeM

3IIACTUYHOCTHIO

aMOp(HOCTHIO

Crenens HaOyxanust BMC paccuntbiBaetcs o Gpopmyiie.
n=KMC

[n]=KM*®

+o = (M-mg)/my - 100%

N = (1-10)/ Mo

Cnustare BOAHBIX 000J104eK HeckoabKkuX yacTull BMC 0e3 00beIMHEHNS CAMUX YACTUL] HA3BIBAETCS:
JKEJaTUHUPOBAHUEM

CHHEPE3NCOM

THKCOTPONIUEN

+KoalepBanueit

Ocmotnueckoe pasneHune pactBopoB BMC 3aBucur ot: a) Temnepatypsr; 6) pH; B) KOHIIEHTpanuy.
a,0

0,B

a,0,B

+a, B
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Marematnyeckas 3aBucumoctb P = 1(dy/dt) — 310 ypaBHeHue:
lannepa

+HrroToHA

ITaynunrepa

Mapxka-XayBUHKa

OHKOTHYECKOE aBJICHUE — 3TO YaCTh OCMOTHUYECKOTO JIaBJICHHSI KPOBH, 00YCIIOBICHHAS IPUCYTCTBHEM:
+0eIKOB

DIIEKTPOJINTOB

HEOPTraHWMYECKUX HEDIEKTPOIHUTOB

HU3KOMOJIEKYJIIPHBIX COCTHHEHUIH

[Toteps pactBopom BMC TekydecTy u mepexo/i B CTYACHb - 3TO:
+KeaTUHUPOBAHKE

TAKCOTPOTIHS

CHUHepe3nc

KOalepBanus

[Iporecc 3acTyaHEBaHUS 3aBUCHUT OT: &) TEMIIEPATypHI;0) KOHIeHTpalww; B) pH cpemsr.
a, 0

a, B

+a, 0, B

0, B

Crynens o0OpasyeTcs: a) U3 THOGUIBHOTO KOJUIOUIHOTO pacTBopa; 0) u3 mno(oOHOTO KOUIOUAHOTO PacTBOPA;
B) IIPUpPOJIa KOJUIOMJHOTO PacTBOPA HE BIIUSET.

a, B

a, 0

+a

6

K cBoiicTBaM cTymHElH OTHOCSTCS: a) AeHATypalys; 0) KoalepBaIius; B) cHHepe3uc; T) auddy3us.
a, 0o

a,B, T

a,o,r

+B,T

[pomecc 3acTyHEBaHUSs YCKOPSIETCS TIPH:

pH <pl

pH > pl

+pH = pl

BennuuHa pH He Biuser

HeoOpaTumelii mporece crapeHust Teisl, CONPOBOKAAIONMINICA YHOPSII0UEHUEM CTPYKTYPBI C COXPaHEHHEM IIEPBO-
Ha4aIbHOW (POPMBI, C)KATHEM CETKH U BBIICTICHUEM U3 HEE PACTBOPUTEIIST Ha3bIBACTCS:

+cuHepe3uc

KOAJIECLEHIUS

KOaryJsius

TUKCOTPOTIHS

IIpouecc oTaeeHNns HU3KOMOJIEKYJISIPHOI'O PACTBOPUTENS U3 CTYIHSI HAa3bIBACTCA:
3aCTyIHEBAaHUEM

+CHUHEPE3UCOM

THKCOTPONIUEN

JleHaTypauuen
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ITpu cunepesuce 00bEM CTYIHS:
+yMeHbIIaeTCs
YBEITMIHNBACTCS
HE U3MCHSCTCS

CrocoOHOCTE TelIs Pa3KImKaThCS MMPH MEXaHUIECKOM BO3ICHCTBHH M CaMOIIPON3BOJIEHO BOCCTAHABIIUBATHCS CBOM
CBOICTBA B COCTOSIHMH ITOKOSI HAa3bIBAETCS:

CHUHEpEe3HUc

KOaryJIsIIHs

KOaJIeCLIEHLIMS

+TUKCOTpOIUS

CrocobnOCTh pacTBopoB BMC ocaxkmaaTbes Mo IeHCTBHEM dJICKTPOIUTOB HA3BIBACTCS:
+BBICAIMBAHUEM

TUKCOTpONHUen

KoarepBauuen

CHHEPE3HCOM

daxTopsl, BIXAAONMNE Ha TIporiecc BeicanmuBanuss BMC: a) mpupona noimmepa; 0) mpupoaa pactBopurenst; B) pH
CPEIbL; T) KOHIICHTPALIMS AJICKTPOIUTA; 1) IPUPOJIA JICKTPOIIHTA.

a,0,r

0,B,T

a,B, T

+BCeE

Paspymienne muoriIbHBIX KOJUIOUAHBIX PACTBOPOB B PE3yJIbTATE MOJIHOM JIECOIbBATAIIMUA MUIIEILI, COIIPOBOKIAI0-
muxcs BeiencaneM ITAB 1 BMC B Bujzie XJ10IIbeB, Ha3hIBACTCH:

COTFOOMITU3AIUS

+BbICAJIUBAHUE

KoaI‘yHﬂL[I/Iﬂ

KoallepBaluen

CriocobHocTh K BbIcanmuBaHuio BMC yMmeHbpIaeTcs: a) C yBEIHMYEHHEM >KecTKocTh kucior Jlpromca; 0) ¢
YMEHBIIIEHUEM JKECTKOCTH KHUCIOT JIpIorca; B) C yBeIHMUEHHEM JKECTKOCTH OCHOBaHU JIpionca; T) ¢ yMeHbIIIEHHEM
’)KeCTKOCTH ocHOBaHmi JIntonca.

a, 0

B, T

+0, T

a,B

BricanuBaromnasi criocoOHOCTh MOHOB 1O OTHOImEeHHI0 k BMC yBenuumBaercs: a) C yBEIIMYCHHEM JKECTKOCTH
kucior Jlptonca; 0) ¢ YMEHBIICHHEM >KECTKOCTH KUCIOT JIbioMca; B) C yBEJIMUYECHHEM MKECTKOCTH OCHOBaHUH
JIptounca; ) ¢ yMeHbIIIEHHEM KECTKOCTH OCHOBaHUH JIbtonca.

a, o

B, T

0,1

+a, B

Makcumansnoe BeicanuBanue BMC nocturaercs npu:
pH>pl

+pH = pl

pH<pl

oT BenuuuHbl pH He 3aBuCHUT

HpOHI/IKHOBeHI/Ie B CTPYKTYPY MUICIIII MOJICKYJI pa3JIMYHBIX BCUICCTB HA3BIBACTCA:
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+comoOnn3anus
BBEICAJIMBAHHE
KoalepBanus
KOAryJIsIIHs

SIBiIeHNE TUKCOTPONIMU XapaKTEPHO IJIA:
+renei

CyCIICH3US

30J1eH

HWCTUHHBIX pacTBOPOB

[ToBsIIeHME TOpOTa KOATYISAIMH KOJUIOUIIHOTO pacTBopa mpu JodasieHnu kK Hemy BMC, Ha3biBaeTcs:
JleHaTypanus

+KOJUIOMIHAS 3allyTa

CHUHEpE3UC

KoarepBanus

Kakyto 3amuty ocymectisitor BMC. IIpu aTom mopor Koarymisuyu:
+IOBBIIIACTCS

[IOHMXKAETCS

HC MCHSICTCA

Benku o0mamaroT claeayonMMU CBOMCTBAMU: a) KUCIOTHO-OCHOBHBIMH; 0) OKHCIUTEILHO-BOCCTAHOBHUTEILHBIMHU,
B) KOMIUIEKCOOOPA3yIOUIUMH; I') TOBEPXHOCTHBIMHU.

a,0,B

+a, 0, B, T

a,B, T

a,0,r

Jlenatypalusi — 3TO MPOILECC Pa3pyIICHUS IPUPOIHON MPOCTPAHCTBEHHOM CTPYKTYPHI O€lKa MO BO3ICHCTBUEM:
a) remrepatypsl; 0) pH; B) 001y4eHuUs; T') CoJieH, TSKEIBIX META/UIOB; /1) KOHIICHTPUPOBAHHBIX IIEI0YCH.

a,0,B

a,B, T

a, B, J

+a,0,B,T, II

[lpu nenarypamuu Oejika TPOUCXOJMT: a) HM3MEHEHUE KOH(opmanuu; 0) JeruipaTarvs; B) YMCHbBIICHHE
PacTBOPUMOCTH; T') pa3pyIleHne IEpBUYHON CTPYKTYPHI; 1) COXpaHEHHEe OMOJIOTHYECKON aKTHBHOCTH.

a,0,B

a, T, Il

0,B,T

+0,T, I

[Ipu neHaTypanuu pa3pyliarTcs CISIyIoNe CTPYKTYphbl Oenka: a) mepBHUYHAsl, 0) BTOPUYHAS; T) TPETHUYHAS, T)
YEeTBEPTUYHAS.

a,0,B

a,0,B,T

B, T

+0, B, T

[Ipu nenaTypanyuu coxpaHsercs cienyromas CTpyKTypa Oenka:
+nepBuyYHas

BTOPUYHAA

TpeTu4Has

YETBEPTUYHA
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3.3. Qu3uko-xumus nO6EPXHOCMHbBIX AG1eHUN. Adcopoyus

Br16epute BepHOE yTBEpKIEHUE:!

+aTOMBI MJIM MOJIEKYJIBI Ha TpaHuIile paszfena (a3 oOmanaroT OoJblIel >HEprHed Mo CPaBHEHHUIO C
aTOMaMHM WJIM MOJIEKYyJIaMH B TITyOuHe (hasbl

aTOMBI WJIM MOJIEKYJIB Ha TPaHHMIIE pa3zena a3 00JaJatoT MEeHbIIeH YHEPruel 10 CPABHEHHIO C aTOMaMH
WJIM MOJICKYJIaMH B TTyOUHE (a3bl

aTOMBI WJIM MOJIEKYJIB Ha TpaHuIle pasnena (a3 u B rimyOuHe ¢as3sl 00Ja1at0T OJMHAKOBOM SHEPIUei

HET BEPHOT'O YTBEPKICHUS

BenuunHa MOBEpXHOCTHOW SHEPTUU YMEHBINASTCS MPH: a) YBEIUYCHUH MOBEPXHOCTH; 0) YMEHBIIICHUU
MMOBEPXHOCTH; B) YBEJIUYCHHH ITIOBEPXHOCTHOIO HATSKCHHS; TI) YMEHBIICHHH ITOBEPXHOCTHOIO
HATSHKCHUS.

+0, T

0, B

a, B

a,T

YMeHbIIeHre TOBEPXHOCTHOU Hepruu [ mb0ca mporucxoIuT 3a C4eT CaMOIPOU3BOIBHOTO:
+yMeHbLIeHUs MeK(a3HOM MOBEPXHOCTU

yYBEIMYEHUs1 MeK(a3HOM TOBEPXHOCTH

U3MEHEeHHE MeK(a3HOM MOBEPXHOCTH HE BIUSAET Ha IOBEPXHOCTHYIO SHEPTHIO

HET BEPHOI'0 OTBETA

Br16epute BepHOE yTBep KIeHUE (11 TUOPHIBHBIX KOJIOUIOB):

MHULIEJUI000pa30BaHue - MPOLECC CAMONPOU3BOJIBHBIN, COMPOBOXKIAECTCS YBEIMYEHUEM [OBEPXHOCTHOMN
SHEPruu

+MuUILEI1000pa30BaHUe - IPOLIECC CAMOIPOU3BOJILHBIN, COMPOBOXKIAETCS YMEHBIIEHUEM ITOBEPXHOCTHON
SHEPruu

MHUIIEJUI000pa30BaHue - MPOLIECC HECAMOIIPOU3BOJIbHBIN, TPEOyeT 3aTpaThl SHEPTUN

HET BEPHOT'O YTBEPKJIEHUS

CaMoIpon3BOIBHBIN IPOLIECC KOATYJISILIUKA COTPOBOKAAETCS:
+yMEHBIIEHHEM TOBEPXHOCTHOM dHEPTUN

YBEJIMUEHUEM IOBEPXHOCTHON IHEPTUH

IIPYU KOATYJISLUYU TIOBEPXHOCTHAS DHEPT U HE U3MEHAETCS

Ky©6 no cpaBHEHHIO C IIapOM TOTO ke 00beMa UMEET:
MEHBUIYIO TOBEPXHOCTHYIO YHEPTHIO

+00JIbIIYI0 TOBEPXHOCTHYIO SHEPTHIO

OHU UMEIOT OJINHAKOBYIO TTIOBEPXHOCTHYIO SHEPTHUIO

Bri6epute BepHOE yTBEpKIeHUE

yeM OoJbIlle PHEPruss MEXMOJICKYJISPHBIX B3aMMOJEHCTBHM, TEM MEHBIIE BEIHMYMHA TMOBEPXHOCTHOTO
HaTSKEHUS

+uyeM MEHbIIIE DHEPIUs MEKMOJIEKYJISIPHBIX B3aUMOJEHCTBUMN, TEM MEHBIIE BEINYMHA TOBEPXHOCTHOIO
HaTSKEHUS

BEJIMYHMHA IOBEPXHOCTHOI'O HATSYKEHUS HE 3aBUCUT OT SHEPTUU MEXMOJIEKYJIIPHOTO B3aUMOJAEHCTBUSA
HET BEPHOT'O YTBEP)KICHUS.

[Ipu yBennueHnn TeMrepaTypbl 3Ha4€HUE TOBEPXHOCTHOTO HATSKEHUS:
+yMCHbBIIACTCS
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YBCIINYNBACTCA
HE U3MCHSACTCS

EnvHMIIBI ©3MEPEeHUS TOBEPXHOCTHOTO HATSIKCHUS:
+H/M

H/M?

Jox/m

Jx/Mons K

OCHOBBIBasICh Ha COIOCTABJICHUH DHEPTHH MEXMOJICKYJISIPHOTO B3aWMOJICHCTBHUS, PACIIOJIOKHUTE
BEIIECTBA B TOPSJIKE YBEIUYCHHUS BEIMYMHBI MMOBEPXHOCTHOTO HATSKCHHUSA: a) 3TaH, 0) yKCycHas
KHCJIOTA.

+a, 0

0,a

HC 3aBUCHUT

) NEpCUUCIICHHBIX BCIICCTB: BOAA4, MYpaBbHHAad KHCJIOTAa - MHHUMAJIbHBIM MOBCPXHOCTHBIM
HaTsAKCHHUECM O6J'Ia,Z[aGTZ

BOAa

+MypaBLI/IHaH KHCJIOTa

W3 mnepeuncieHHBIX BELIECTB: BOJA, MYpaBbUHAS KHUCJIOTAa - MaKCHUMAaJbHBIM IOBEPXHOCTHBIM
HaTsOKEHUEM 00J1aiaeT.

+BOoaa

MypaBbUHAs KUCJIOTA

Kakyio 3aBHCHMOCTH OTpakaeT H30TepMa MOBEPXHOCTHOTO HATSKEHHs: a) Kodhduiuenrta
MIOBEPXHOCTHOT'O HATSHKEHUS OT KOHIIEHTPALMHU BEIECTBA B SKCIIEPUMEHTAJIbLHO HailIecHHOM HHTEpBaJe
Temneparyp; 0) KodppHuIHeHTa TOBEPXHOCTHOTO HATSHKEHUS OT KOHIICHTPAIIMM BEIIECTBA B 3aJlaHHOM
UHTEpBaJle TeMmIreparyp; B) Ko3(p@HUIMEeHTa NOBEPXHOCTHOIO HATSIKEHUS OT KOHLEHTpAalMM BellecTBa
IIpY MIOCTOSIHHOM TeMIepaType; I') Ko3ppuiueHTa MoBEpXHOCTHOIO HATSHKEHUSI OT BEJIMYUHBI a7IcCOPOLIMU
BELIECTBA IIPU IIOCTOSIHHON TemIepaTrype?

a

0

+B

r

MonekynsipHoe TNPUTSIKEHHE MEXAy MOBEPXHOCTSIMHU JBYX CONPHUKACAIOMIMXCSA PAa3sHOPOJIHBIX (a3
Ha3bIBAETCS:

KOre3uen

CMaulMBaHUEM

+aaresuen

agcopOuueit

[TputsxeHre aTOMOB, MOJIEKYJ, HOHOB BHYTPH OTAENBHOM (pa3bl Ha3bIBACTCS:
+xore3ueit

CMaYMBaHUEM

anre3ueu

agcopOuueit

B3aumopeicTBre KUAKOCTH C KHUJIKOCTHIO WIIM TBEPABIM TEIIOM MPHU HAIUYUHU TPEX HECMEITHMBAIOIIUXCS
(a3 (ogHA M3 KOTOPHIX BO3yX ) HA3bIBACTCS:
KOore3uen
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+CMauYHuBAHUEM
aaresuei
azcopOIuen

[TornomieHue BemecTBa BCEH Maccoit aicopOeHTa Ha3bIBACTCS:
aacopOIuen

+abcopOuueit

copOruen

necopOuuei

[TornomieHne BemecTBa NOBEPXHOCTHIO acOPOCHTA HA3BIBACTCS:

+ancopOuueit

abcopOuueit

copOruen

necopOnuen

IIpu ¢usmyeckoit aacopOIMU YaCTHIBI YACPKHBAIOTCS Ha IOBEPXHOCTH aJCOPOCHTA 3a CYET: a)
XUMHYECKOTO B3aMMOJCHCTBHS; 0) MEXKMOJICKYISAPHBIX CHiI BaH-nep-Baanbca; B) MPOHWUKHOBEHHS B
MOPBI aJICOPOCHTA; ') BOAOPOIHOM CBSI3H.

a

a, T

0, B

+0, T

Ancopbuusi — SK30TEpMHUYECKUHM Ipolecc, I[O03TOMY IPHU YBEIMYEHHM TEMIIEpaTypbl BeJIUYMHA
azcopOoIuu:

+yMEHBIIAETCS

YBEJIMYNBAECTCS

HE MEHSETCS;

OJMHAKOBa

AncopOuusi ra3oB Ha TBEpAbIX aJCOPOEHTaX — BSK30TEPMHUYECKHI Ipoliecc, MOITOMY BeJIMYMHA
a7IcopOIIMU TIPU OXJIAKICHUU:

+BO3pacraer

YMEHBIIAETCS

HE MCHACTCA

OJIMHAKOBa

Kakyto 3aBHCHMMOCTb OTpa)kaeT H30TepMa aJacopOLUM Ha TOABM)KHOW IOBEPXHOCTH paszzena? a)
BEJIMYMHBI aJCcOpOLMK OT pPABHOBECHON KOHIEHTpALlMM BEILIECTBA B MHTEpBale Temieparyp; O)
BEJIMYMHBI aJCOPOLUN OT TEeMIepaTypbl NpPHU HMOCTOSHHOW KOHIIEHTPALMU BEILECTBA; B) BEIMUYMHBI
azcopOLMU OT PaBHOBECHOM KOHIEHTpPAllMU BEIIECTBA MPU IMOCTOSHHOM TeMIeparype; T') BEIUYUHBI
aicopOLIMK OT HaYaJIbHOW KOHIIEHTPALIMHU BEIECTBA IPU MOCTOSHHOM TeMIeparype;

a

0

B

+r

Bribepute BepHOE yTBEpKICHUE:

BEJIMYMHA aJICOPOITUHU TIPSIMO MPOTIOPIIMOHATBHA TABJICHUIO Ta3a

BeJMYMHA aIcOpOIIMK 0OpaTHA MPOMOPIMOHANIFHA TaBIICHUIO Ta3a

+BeNMUMHA aACOPOIUU MPSIMO TPOIMOPIIMOHANIbHA JABJICHUIO Ta3a TOJBKO B O0JACTH MaJbIX 3HAYEHUU
JIaBICHUS
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BCINYHHA a;[cop6um1 HC 3aBUCUT OT JaBJICHHA I'a30B

Yewm 1erue KOHACHCUPYIOTCA Ira3bl, TCM:

TpYAHEE OHU COPOUPYIOTCS Ha TBEPJBIX aJICOPOCHTAX

+7erue oHU COPOMPYIOTCS HAa TBEPABIX aICOPOCHTAX

IpoIiece aJIcOPOIMU HE 3aBHCUT OT TEMIIEPATyPhl KOHJICHCAIIUU Ta30B
HET BEPHOTO YTBEPKICHUS

Br16epute BepHOE yTBEpKIEHUE:!

+4yeM JIydllle pPacTBOPUTENb CMauuBaeT IIOBEPXHOCTb aJACOpOEHTa, TEeM MEHblIEe ajcopOuus
PacTBOPEHHOIO BEIECTBA U3 3TOIO PACTBOPUTEISA

4eM JIy4dllle PaCTBOPUTEIh CMAYMBAET [TOBEPXHOCTh aJCOPOEHTa, TeM OOoJIblIe acopOLusl paCTBOPEHHOIO
BEILIECTBA U3 3TOT0 PACTBOPUTEILS

BEJIMYMHA aCOPOLIMH HE 3aBUCUT OT B3aUMOJICHCTBUS PACTBOPHUTEIIS C aICOPOEHTOM

HET BEPHOTO YTBEPKICHUS

N3otepma anacopbimm JIeHrMiopa XapakTepu3yercs YypaBHEHUEM:
+I' =1 Kd/I+K¢

I'=kc
x/m = k-¢'"
I'=AcV/m

N3otepma ancopbium OpeitHainxa XapakTepru3yercs ypaBHEHUEM:
I'=TKJ1+Kc,

I'=kc
+x/m = k-¢'"
I’'=AcV/m

Yem myume ancopbar pacTBOpSieTCS B JaHHOM pPAacTBOpPHUTENE, TEM OH aJcopOMpyeTcs W3 OSTOro
PacTBOPUTEIA:

+TXYyXKe

Tyy4iie

pacTBOPUMOCTH ajicopOaTa He BIUSAET Ha aJCOPOIHIO

Yem xyxe azcopOaT pacTBOPSIETCS B JAHHOM PacTBOPHUTENE, TEM OH:
XyKe afgcopoupyercs

BEJINYMHA aJCOPOLIMH HE 3aBUCUT OT PACTBOPUMOCTH ajicopbaTa
+y4ie agcopoupyercs

MornexymsipHast ajcopOuus 3aBUCHUT OT: a) HpUPOAbI ajcopOeHTa; O) NPHUPOABI PACTBOPUTEINS; B)
MPUPO/BI asicopOaTa; ) KOHIIEHTPALMK pacTBOpa; 1) TEMIIEPaTypBhl.

a,0,B

a,B, T, 1T

+a, 0,B, T, I

a,0,T, 1

MHorocmnoitHas aacopOIus XapaKTepU3yeTcs:
Teopuen JIeHrmropa

+reopueit bOT

teopueit OpenHuxa

teopueit I'enpu
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AKTHUBHUPOBAaHHBIN YToJIb — TUAPOPOOHBII COPOCHT U JTydIlle aicopOoupyer:
MOJISIPHBIE BEIIECTBA M3 HEMOISAPHBIX PaCTBOPHUTENEH

+HENOJIIPHBIC BEIIECTBA U3 MOJISIPHBIX PaCTBOPUTENIEH

HOJISIPHBIC BEIIECTBA U3 MOJISIPHBIX PACTBOPHUTEIICH

HETOJISIPHBIC BEILECTBA U3 HENOJIIPHBIX PACTBOPUTEIIEH

Cutukarens Jiydie aicopOupyeT BelecTBa U3 pacTBOPOB C:
IOJIAPHBIM PACTBOPUTENIEM

+HENOJIAPHBIM PaCTBOPUTEIIEM

B OJIMHAKOBOM CTEIICHU

HOJISIPHOCTH PACTBOPUTENIS HE BIUSIET HA aICOPOIHIO

W3 mossipHBIX pacTBOPUTENEH C POCTOM JUTHMHBI TUAPO(HOOHOTO paguKaa BeTUIMHA aJCOPOIIHH:
+yBEINYNBAETCS

YMEHBIIIAETCS

HE MEHSETCS

OIMHAKOBa

W3 HEenmonsIpHBIX pacTBOPUTEINEH ¢ POCTOM JTHHBI THAPO(HOOHOTO paguKaia BETHINHA aICOPOIIIH:
YBEJIMYNBACTCS

+yMeHbIIaeTcs

HE MEHseTCs

OJIMHAKOBa

Hutpoben3oi u3 pactBopa B OeH30JIe OYAET JTydIie aqcopoOrupoBaThCs:
Ha yrJie

+B OIMHAKOBOM CTEIIEHU

Ha CHJIMKaresie

MpUpoJia aAcopOeHTa HE UMEET 3HAYCHUS

Hutpoben30i1 n3 BOIHBIX pacTBOPOB OYAET JydIle aacopOupoBaThC:
+Ha yriie

B OJIMHAKOBOW CTETIEHU

Ha CUJIMKarene

MpUpoJIa a7copOeHTa HE UMEET 3HAYCHUS

Kpacutens ¢ykcun Oyaer myuiie aacopoupoBaThCsl YIjIeM U3:
+BO/IHBIX PaCTBOPOB

CIIUPTOBBIX PACTBOPOB

NPUPOJIa PACTBOPUTEIIS 3HAUECHUS HE UMEET

B OJJMHAKOBOW CTEIIEHU

[Tpu agcopOmm M3 GEH30JIBHBIX PACTBOPOB HA CHIIMKArelie cTeapaT HaTPUs OPHEHTHUPYETCS B CTOPOHY
CUJIMKaress: a) TuapopoOHBIM KOHILIOM; O) OpUEHTaluss MOXeT ObITh JII00OH; B) KapOOKCHUIBHOM
IPYNNON; T') THAPO(PUIBLHBIM KOHIIOM.

a

0

a, B

+0, T
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[Tpu apcopOumM M3 BOAHBIX PAacCTBOPOB Ha YIJie cTeapaT HATPUS OPUEHTHUPYETCS B CTOPOHY YIJIS: a)
ruaApoOOHBIM KOHIIOM; ©O) OpHUEHTalMs MOXKET OBITh JI000H; B) KapOOKCHIBHOW TpPYIIOW; T)
THIPOGUIBHBIM KOHIIOM.

+a

[ =)

, B
r

M

Outeat HaTpus U3 BOJHOTO pacTBOpa OYJET JIydlie agcopOupoBaThCs:
+Ha yrie

Ha CUJIMKarele

B PaBHOH CTETIEHU U Ha yIJIe, U Ha CHJIMKAarese

azcopOLus HE IPOUCXOAUT

Omear HaTpus U3 pacTBOpa B O€H30J1€ OYIET JIydIle aicOpOUPOBATHCS:
Ha yTJe

B PaBHOM CTETICHH M HA YTJIe, M Ha CHUJIMKArese

+Ha CUIHUKaresie

pUpoa afcOpOEHTa 3HAYECHUS HE UMEET

AHWIVH U3 pacTBopa B O€H30J1e OyIeT JIydie aacopOupoBaThCs:
Ha yTJe

+Ha cuIHKarese

npupoja afcopOeHTa 3HAYCHUSI HE UMEET

B OJIMHAKOBOW CTENIEHU

Ha nosepxHocTH (hepMeHTa JTydIle acOpOUPyeTCsL:
+cybctpar

WX a7copOIHsl UIET B PABHOM CTETICHU

NPOJYKTHI pacnaja cyocrpara

CornmacHo mnpaBuiny TpayOe-/{fokii0o, TOBEpPXHOCTHas AKTUBHOCTb C  YBEJIMYEHHUEM  JUIMHBI
YTJIEBOJIOPOAHOTO paaukaia Ha onHy CHs-rpymmy:

+yBenuuuBaercs B 3-3,5 pasza

HE U3MEHsEeTCS

yMmeHbIaercs B 3-3,5 pasza

U3MEHSETCA HE 3aKOHOMEPHO

BriOepure BepHOE yTBEpKICHHE:

4eM MEHbIIE JJIUHA YIIIEBOJOPOJHOrO pajuKaia U Oojblle MOJIIPHOCTh, T€M OOJbIlIE MOBEPXHOCTHAS
aKTUBHOCTb

+4eM OoJbllIe JUIMHA YIIIEBOJOPOIHOIO PAJUKaNIa U MEHBIIE NOISIPHOCTh, TEM OOJIbIIE OBEPXHOCTHAS
aKTUBHOCTb

YeM MEHbIIE JJIMHA YIJIEBOJAOPOJHOTO paJHKaia U MEHbIIE MOJIIPHOCTh, TEM OOJIbIlIEe MOBEPXHOCTHASA
aKTUBHOCTb

HET BEPHOT'O YTBEP)KICHUS

Bri6epute BepHOE yTBEpKIEHUE:!

+1U1 BCEX WICHOB TOMOJIOTMUYECKOTO PsiJia BETUUMHA MPeIeIbHOM acOpOLUH TOCTOSTHHA

BEJIMYMHA IPEJEIbHON aIcOPOLIMN YMEHBIAETCA C YBEIMUYEHUEM JJIMHBI YIIIEBOIOPOIHOIO PauKalia
BEJIMYMHA MIPEJebHON a/IcOpOLIMY YBEITMYMBAETCS C BO3PACTAHUEM JUTMHBI YTIIEBOAOPOAHOTO pajiuKasa
HET BEPHOT'O YTBEPKIEHUS
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Bennuuna ancopOuuu XKUPHBIX KUCIOT U3 OEH30JBHOTO pacTBOpa CHIIMKArelieM MO Mepe YBEeTUYEHUS
MOJIIPHOM MacChl KHCIIOTHI:

+yMeHbIIaeTcs

YBEIIMYUBACTCSA

HE U3MEHSETCA

Benuunna agcopOuuu yriem KapOOHOBBIX KHUCJIOT M3 WX BOJHBIX PACTBOPOB IO MEpE YBEITUYCHHS
JUTHHBI THAPOGOOHOTO paguKaa;

+BO3pacraer

YMECHBIIIAETCS

HE U3MEHSETCS

Pacronoxxute ciupThl B MOPSIKE YBEIMUYSHUS BEIHMYMHBI TOBEPXHOCTHOW aKTHBHOCTHU: a) METAHOI; 0)
OyraHou-1; B) aTaHoJI; T') mponaxoi-1.

+a, B, T, 0

0,T,B,a

a,0,T,B

0,B,T,a

K ITAB oTtHocsATCS BelecTBa, o0ajaroue:

M10JIO)KUTEIbHONU OBEPXHOCTHOM aKTUBHOCTBIO, IIPU ATOM aACcOpOLIMs OTpULaTebHAs
OTPULIATEIILHOW TOBEPXHOCTHON aKTUBHOCTBIO, IIPU ATOM aICOPOLIUS OJT0KUTEIbHAS
+110J10KUTEIBbHON TOBEPXHOCTHON aKTUBHOCTBIO, IIPU 3TOM aJ[COPOLINS [TOJI0KUTEIbHAS
OTPULIATEIILHOW TOBEPXHOCTHON aKTUBHOCTBIO, IIPU ATOM aCOPOLIUs OTpULIATEIbHASL.

K ITMH otHOCsTCS BeliecTBa, 001aJaroIIie:

MOJIOKUTEIHLHON MOBEPXHOCTHON aKTUBHOCTBIO, TIPH 3TOM aJCOPOIMs OTpULIATEIIbHAS

OTPHUIIATEIILHON OBEPXHOCTHOM aKTUBHOCTHIO, ITPH ATOM aJCOPOITNS IMOJTOKUTETbHAS

MOJIOKUTEILHON MOBEPXHOCTHOM aKTUBHOCTBIO, TIPH 3TOM aJICOPOIUS MTOJIOKUTETbHAS
+0TpHUIIATEIFHOM MTOBEPXHOCTHON aKTHBHOCTBIO, TIPH 3TOM aJCOPOIUsS OTpUIIaTEIbHAS

Cpenu nepeuncnennsix BeniectB Beibepute [1MB: a) NaNOs; 6) NaOH; B) manemutat kanus; r) HaSOy;
1) OyTaHOBasi KUCIIOTA.

BCE

+a, 0, T

a,0,T, 1

B, 1T

Cpenu niepeunciensbix BemiectB BoiOepute [TAB: a) NaCl; 6) sxemunbie KHCIOTHI, B) cTeapar HATPHsL; T)
Na,SOy; 1) bochonumumsr.

BCE

+0, B, 11

B.T

0,B

K ITMB otHocsatcs: a) KOH; 6) NazPOg; B) H3SO,4; 1) CH3COOH; 1) C17H3sCOONa.
T, 1

+a, 0, B

a,0,B, T

a, 0

K ITAB otnocstes: a) NaCl; 6) K;SO4; B) oneaT HaTpHs; T) )KETYHbIC KACIOTHI; JT) JTHUIHIbL.
a, 0
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+B, T, 11
B, T
BCE

K ITAB otHocsiTCs: a) caxapo3a; 0) pochoIunubL; B) )KEIIHBIE KUCIOTHL; T') OETIKH.
BCE

+0, B, T

B,T

a,B, T

K anunonneim ITAB otHOCsATCS: a) ojnear Harpus; ©) creapaT HATpus; B) XOJeBas KHCIOTa; T)
AITKWIICYIb(ATHI; /1) ATKUIAMMOHUHN XJIOPHUI.

BCE

+B,0,B, T

A

a, 0o

[Tpu apcop6umu [TAB Ha rpanuie paszuena (a3 BeIMYMHA MOBEPXHOCTHOW aKTUBHOCTH ((]) U BEIUYHHA
aacop61uu (I') umeroT cineayronme 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
aacopOuuu (I') uMeroT cneayromye 3HaYeHUS:

g <0, I'<0

g>0,1>0

+0<0, >0

g>0,I<0

WoHbI 311eKTPOIUTOB JTyUllle acOPOUPYIOTCS Ha:
+1OMSIpHBIX afcopOeHTax

HEMOJISIPHBIX aJIcOpOeHTax

B OJJMHAKOBOU CTEIICHU

npupoaa aacopOeHTa 3HaYeHUs He UMEET

W3 noHOB 0AMHAKOBOTO 3apsia MaKCUMAIBHYIO aJICOPOIIMOHHYIO CIOCOOHOCTh MPOSBISIOT HOHBI:
+HanOoJIBIIIETO paguyca

BEJIMYMHA Panyca HOHA HE UMEET 3HAUCHUs

HaUMEHBIIIETO pajnyca

W3 noHOB 0AMHAKOBOIO 3apsia MUHUMAJIbHYIO aJICOPOILIMOHHYIO CIIOCOOHOCTD MPOSIBIISIIOT HOHBI:
HauOOJIBIIEro pajuyca

BEJIMYMHA PaJinyca HOHA HE UMEET 3HAUCHUS

+HauMEHBIIETO pajnyca

UYewm Oombliie 3aps/] M MEHbIIIE PaUyC COILBATUPOBAHHOTO HOHA, TEM €r0 aJCOPOIIMOHHAs CTIOCOOHOCTD:
+BEIIIIE

HIXE

OJIMHAKOBA

Wowns! mydie aacopOupyroTcs Ha:
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+IONSPHBIX aIcOpOEHTaxX
IpUpo/ia aJcopOCHTa 3HAYECHHSI HE NMEET
HETOJISIPHBIX aJIcCOpOeHTax

+ +2 +3 > %
U3 npemnoxennbix noHoB: K', Ca™*, Al™°- MUHUMaNbHOI aIcOPOIIMOHHO CIIOCOOHOCTBIO 00JIa1acT:
+K*
Ca*?
Al
aJIcOpOIIMOHHAsI CTIOCOOHOCTh KATHOHOB OJIMHAKOBA

+ +2 +3 ~ ¥
U3 npemnoxxennbix nonoB: K', Ca™, Al - MakcumanbHOM aicOpOIIMOHHOM CIIOCOOHOCTBIO 00JIa1aeT
K+
Ca*
+AI+3

Tpynnee agcopOupyemMble BelecTBa B XpoMaTorpaguueckoil KOJIOHKE IBUTat0TCS

+MeIIeHHEee

obIcTpee

Xpomarorpadust - 370 GU3UKO-XUMHUIECKAN METOJT Pa3/IeICHUs M aHAJIN3a CMeCel, OCHOBAaHHBIN Ha:
+pa3/iereHnn BeIecTB MeX/1y [TOABUKHON 1 HENOJABIXKHOM (hazamu

m3mepernu J/1C ranpBaHUYECKOHN 1IETH

OIIPEAEICHUH IIEKTPUUECKON IIPOBOJAUMOCTH KUAKUX CPEL

M3MEpeHuu Bs3KocTu pactBopoB BMC

[Tpu ucnosp30BaHUM Telib-XpoMaTorpaduu B MEPBYIO 04epe/lb IPOXOIAT Yepe3 KOJIOHKY:
+0eNKU C MEHBILCH MOJICKYJIIPHON Maccon

0emnKu ¢ OOJIbIIEH MOJIEKYJISIPHON Maccon

HE 3aBHCHUT OT MOJICKYJISIPHOI Macchl

I'emo- u mumdocopOIIKsE OCHOBAaHBI HA!

a7IcOpOITMU MOHOB M3 PACTBOPOB Ha TBEPIOM aJICOPOEHTE
+MOJIEKYISIPHON aicopOIIMU Ha TBEPAOM aIcOpPOEHTE
azcopOIuu OEJIKOB ¥ (POPMEHHBIX JIEMEHTOB KPOBHU
aJIcopOIIMHU Ta30B Ha TBEPJIOM aJCOPOCHTE

Xpomarorpadust MpUMeHseTCs JUIs: a) ONPeIeTIeHNs HATMYUS aJIKOTr0JIsl, HAPKOTUKOB, IOMMHTa B KPOBU U
Moue; 0) BbIIETICHUS U OYUCTKH OEJIKOB, HYKJIEMHOBBIX KHUCIIOT, SPUTPOLIMTOB; B) OMpPENEICHHS BA3KOCTU
PacTBOPOB MOJIUMEPOB; T') U3MEPEHHsI OMOMOTEHINAIIOB.

+a, 0

a, B

0,B

a, T

Bribepute mpaBUIbHOE YTBEP)KIEHHUE: a) MOHUTHI - aICOPOCHTHI, CIIOCOOHBIE K MOHHOMY OOMEHY; 0)
WOHHUTHI HCIOJB3YIOT JUIS CMSATYCHHS W OYHMCTKH BOJBI, KOHCEPBAIMM KPOBW, B) HOHUTHI HEJb3S
WCIOJIb30BATh IS IETOKCUKAIIMU OPTaHU3Ma; T) HOHUTHI HE HCIIONB3YIOT NI 0€330H10BOM TUarHOCTUKHI
KHCIIOTHOCTH JKETYJ0YHOTO COKa.

+a, 0

a, B;

6, B;

a, I.
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3.4. /lucnepcnule (konnouousvie) cucmemut

JIno¢doOHbBIE KONIOUAHBIE PACTBOPHI — CUCTEMBI, TEPMOIUHAMUYECKH:
YCTOMUUBBIE B OTCYTCTBUH CTAOMIIN3aTOPA

+yCTOWYMBEIE B TPUCYTCTBUU CTa0MIN3aTOPA

HEYCTOHYMBBIC B MPUCYTCTBUH CTaOMIIN3aTOPa

IIPUCYTCTBHUE CTAOMIN3ATOPA 3HAUCHHS HE UMEET

JInodoOHbIE KOMJIOWAHBIE PACTBOPHI O00pPAa3ylOTCS MpU: a) Maloil pacTBOPUMOCTH JucrepcHod ¢asel; 0)
OTIPEIETICHHOM pa3Mepe YacTHIl JUCTIepCHON (a3bl; B) MPUCYTCTBUN CTA0MIIM3AaTOPa; T) XOPOIIEH pacTBOPUMOCTH
JHCTIEPCHON (a3bl.

+a, 0, B

a,B

0,B,T

0, B

B nmnodoOHBIX KOJUTOMAHBIX pacTBopax B3aumonehcTere Mexay [1® u JIC: a) spko BeIpakeHO; 0) OTCYTCTBYET; B)
HE UMEET 3HAYCHHUS; ') BRIpaXXeHO He3HaunTelbHO. JID - nucnepcHas dasa; JC - nucnepcuoHHas cpena.

a, T

+0, T

B, T

B

B nuodunbHBIX KOTOWAHBIX pacTBopax B3aumoaeictBue Mexny AP u JIC: a) apko BeIpakeHO; 0) OTCYTCTBYET;
B) HE MMEET 3HAUCHUS; T) BBIpakeHO He3HaunTenbHo. J|®D - nqucnepcHas daza; [IC - nucnepcruonHas cpena.

+a

6

B

r

K KoHAEHCAIMOHHBIM METOJIaM TOJyYeHHs! KOJUIOMIHBIX PAcTBOPOB OTHOCAT CIIEAYIOIIWE: a) OKHCICHHE; 0)
BOCCTAaHOBJICHHE; B) OOMEHHOTO Pa3JIOKEHISI; T') THAPOJIH3a; 1) 3aMEHBI PACTBOPHUTEIIS; €) AIEKTPUIECKUN.

a,0,B, T

0,B,T, II

+a, 0, B, T, I

a,0,B,T, 1, ¢€

K mucnepcrnoHHBIM MeTOIaM TOJTYYeHHS KOJUIOMIHBIX PACTBOPOB OTHOCAT CIIEIYIOIINE METOMBIL: a) MEXaHUIECKHE,
0) yJIbTpa3BYKOBO#; B) MENTH3AIIMS; I') OKUCIICHHUS; 1) BOCCTAHOBIICHUSI.

a,B, T

0,B,T

+a, 0, B

a,0, 1

K onTuueckuM cBOCTBaM KOJUIOMIHBIX CHUCTEM OTHOCST: a) CEIUMEHTAIuio; 0) omaiecreHnuoo; B) 3ddext
Tunnans; r) mudpakuuio; 1) auddysuro.

a,0,B

+0, B, T

a,B, T

0,B, 1

K MonexynsspHO-KHHETHIECKUM CBOWCTBAM KOJIIOMIHBIX CHCTEM OTHOCITCS: a) OpOYHOBCKOE IBMXKEHHE; 0)
cBeTopaccenBanue; B) auddy3us; ) OnaJeCeHIHs; /1) CSAMMEHTAIUS; €) OCMOTHUYECKOE JIBUKCHHE.

a,0,B, T

a, I, T, e

+a, B, 1, €
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PaccenBanue cBeTa B KOJUIOMAHBIX CHCTEMax M HAONIOJarolleecs MPH 3TOM H3MEHEHHE OKPAcKH KOJUTOMIa
Ha3bIBAETC:

s dexrom Turmans

muddys3ueit

ceIUMeEHTaIuEN

+onajyeceHIueH

K 37eKTpOKHMHETHYECKHM CBOWCTBAM IHCIIEPCHBIX CHCTEM OTHOCAT: a) JJICKTPOIUANm3; 0) 3JIEKTPOOCMOC; B)
anektpodopes; r) apdext Tungans; a) onaiecueHLIHUIO.

a,0,B

0,B,T

+0, B

a,0,1

Onektpodopes - 3To MepeMelieHre B 3JCKTPUUECKOM ToJIe:
JUCTICPCUOHHOM CpeJibl OTHOCUTEIBLHO HEMOBHKHOMN TUCTICPCHOM (ha3bl
+nucnepcHo (ha3bl OTHOCHUTENEHO HETTOIBIKHON AUCTIEPCHOHHON Cpebl
TUCTIEpCHOM (ha3bl U AWCIIEPCUOHHOHN Cpeabl OJHOBPEMEHHO

DIIEKTPOOCMOC - 3TO MEPEMEUICHUE B SJIEKTPUUECKOM IMOJIE!
+IIMCIIEPCUOHHOM Cpelibl OTHOCUTEIBLHO HENOIBMYKHOM TUCTIepCHOM (ha3bl
JUCTIEPCHOM (ha3bl OTHOCUTEILHO HEMOABUKHON JUCTICPCUOHHOMN CpEIbl
TUCTIEpCHOM (ha3bl U AMCIIEPCUOHHOHN Cpeabl OJHOBPEMEHHO

CriocoOHOCTB KUAKOCTEH, CoJiepKaluxX JieueOHble HOHBI M MOJICKYJIbI, IPOHUKATh Yepe3 KamUILIPHYI0 CHCTEMY
[OJ NEUCTBUEM BJIEKTPUUECKOTO OIS, HA3bIBACTCSI:

anekTpodope3

+3JIEKTPOOCMOC

MOTEHIUAN TCUCHUS

3IEKTPOIUATU3

OnexTpodope3 MPUMEHSETCS IIIsL: a) pa3/ie’eHns OSIKOB, HYKICHHOBBIX KHACIOT; 0) onpeeNeH!s] YUCTOTHI OeIKo-
BBIX TIIpenaparoB; B) pa3jeiicHuss (OPMEHHBIX JJIEMEHTOB KPOBH; T) OMNPEICICHUS CEIUMCHTAIMOHHOM
YCTOHYMBOCTH KpPOBH; J) H3YYCHHUS 3apsija IMOBEPXHOCTH KJICTOYHBIX MEMOpaH KOCTHON TKaHH, IMOPUCTBIX
CTPYKTYP:

+a, 0, B

a, 0

a,0,r

BCE

JInooOHBI KOJUTOMIHEIN pacTBOP - 3TO:
reib

SMYJIBCHUS

+30J1b

WCTUHHBIN pacTBOp

Konnouaueiil pacTBOp, KOTOPBIN MOTEPSUT TEKYUYECTh - ITO:
OMYIbCUS

+Teib

30JIb

CyCIeH3Us

Kpogs - 370!
+30J1b
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relnb
HUCTUHHBIN pacTBOP
AMYIbCUS

Crycrok KpoBH - 3TO...
30J1b

+renb

MYJIbCHUS

CyCIIeH3us

B Buge crymnus (Tensi) HaxomATCs: a) MHUTOINIA3Ma KIIETKH; 0) BEMIECTBO MO3ra; B) TIa3HOE SIOJOKO; T) IeNbHas
KpOBb; ) CITFOHA.

a, B

0,B

+a, 0, B

B, T, 1T

l'ereporeHHass MHKpOCHCTEMa, COCTOSIIAas W3  MHUKPOKPUCTAUIAa  JTUCIEPCHOM  (a3pl, OKpYKECHHas
COJIbBATUPYEMBIMH HOHAMU CTa6I/IHI/I3aT0pa, Ha3bIBACTCA:

CpaHyIou

SIIPOM

arperaTtom

+muneson

Murnenny oOpasyer:

+rpanyna u nudQy3HbIHA oM

arperat u mud G y3UOHHBIHA CIIOH

rpaHyna ¢ TupPy3HbIM U afCOPOIIMOHHBIM CIOEM
arperar ¢ aJCopOIMOHHBIM CJIOEM

CTpykTypa 4acTHIlbl rpaHyia + audy3HbIH 10 COOTBETCTBUE HA3BAHUIO:
+Mmunemna

PO

arperaT

CrpyKTypa JyacTHLBl arperaT + aacopOLMOHHBIN CIIOW COOTBETCTBHE HA3BAHUIO:
Mullesia

+rpaHyna

AP0

IToTeHman TeueHus - 3TO:

+pa3HOCTH MOTEHIIMAJIOB, BO3HUKAIOMAs pu oceganuy gactul P B xuaxoit J1C

Pa3HOCTh MOTEHIMAJIOB, BO3HUKAIOIIAs Ha KOHLAX KaWIAPHON CUCTEMBI IIPU MPOTEKaHUU uepe3 Hee sxkuakon J1C
newkenre JIC B KamWUISIPHON CUCTEME MO ICUCTBHEM JIEKTPUIECKOT0 TOKA

nerxenue J® orHocurensHo [IC nop neiicTBUEM 3IEKTPUUECKOTO TOKA

Hons1, mepBBIME aIcOPOMPYIOIINECS Ha TTOBEPXHOCTH arperara, Ha3bIBaIOTCS:
+IOTEHIINAIOIPEAEIIAIOIIUMU

1 dy3HBIM crioeM

MIPOTUBOUOHAMHU

a7ICOPOITMOHHBIM CJIOEM

[Ipu 06pazoBaHNH MUTIEIIIB TOTEHITHATOTPEAETISIONINE HOHBI aJICOPOUPYIOTCS IO MPABUITY:
lynbua-T'apan

Pebunnepa

+ITanera-PasiHca
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Iumosa

ANCOpPOLIMOHHBIN CIIOW MHIEIUIBI  COCTABIISAIOT: a) TOTSHIUAIONPEACIAIONINEe WOHBI; 0) MPOTUBOMOHBI, B)
MOJICKYJIBI 3JICKTPOJIUTA; T) MOJICKYJIbI HEAJICKTPOJIUTA.

+a, 0

0,B

B, T

a, B

I'panynoii MULIEITBI HA3BIBAIOT arperaT BMECTE C:
+ancopOIMOHHBIM CIIOEM

a7COpOIMOHHBIM U (P Y3NOHHBIM CIIOSIMH

1 Py3uOHHBIM CII0EM
MOTEHIHATOTPEACISIFOIUMA HOHAMHU

Mesk¢azHblil TOTEHIIUAT - 3TO MOTEHIIUAT MEXKIY:

+TBEepIOit M KUIKOH (hazamu

aacopOIMoHHBIM 1 AU PYy3HBIM CI0€M Ha TPaHUIIE CKOJIBKEHUS
SAPOM U NIPOTUBOUOHAMHU

MOTEHIIHATIONPEICIIIONMMI HOHAMU W IPOTHBOHMOHAMH

ONEeKTPOKUHETHUECKUH TTOTEeHIIUAN - 3TO MOTEHIIUAT MEXKIY:
TBEPIOU M KHUIKOH (azamMu

+acopOMOHHBIM U TG GY3HBIM CIIOEM Ha TPAHUIIE CKOIBKEHHS
SIAPOM U NIPOTUBOUOHAMU

NMOTCHUOUAJIOIIPCACTIAIOIIMMU HOHAMHU U IPOTHUBOMOHAMU

Ecnu rpanyna B aeKTpUUECKOM T0JIe TIepeMeniaeTcs K aHOy, TO OHa 3apshKeHa!
MOJIOKHUTEITBHO

+0TpHIIATENEHO

HE UMeeT 3apsiia

3apsan paseH 0

Ecnu rpanyna B 3J€KTPUYECKOM TI0JI€ IEPEMEIIACTCS K KaTo/1y, TO OHA 3apshKeHa:
+II0I0KUTEIEHO

OTpHUIIATETHHO

HE UMeeT 3apsia

3apsan paseH 0

OxpalmieHHOe TSATHO, oOpasyrolieecs MpU HAHECEHHM KalUIM 301 OCpIMHCKOW Ja3ypH Ha (WIBTPOBAIBHYIO
Oymary, 3apsUKeHHYIO OTpHLIATENLHO, pacTekaeTcsi. Kakoii 3apsii UMEIOT KOJUTOMTHBIE YaCTHIIBI 3071517
+oTpuLaTeNbHBIN

MOJIOKHUTENbHBIN

HEUTpaJIbHBIN

3apsiy paBeH 0

OxpalmieHHOe TSATHO, oOpasyrolieecs MpU HAHECEHHM KalUTH 301 OCpIMHCKOW Ja3ypH Ha (WIBTPOBAIBHYIO
Oymary, 3apsuUKeHHYIO TIOJIOKUTENBHO, He pacTekaeTcst. Kakoid 3apsa MMEIOT KOJJIOWAHBIE YaCTHIIBI 30J1517
+oTpuLaTeNbHBIN

HEUTpaJIbHBIN

MOJIOKHUTENbHBIN

3apsz paseH 0

CriocoOHOCTh MENKOMOPUCTHIX MEMOPAH 3a1€p>KUBATh YACTHYKHU IUCTIEPCHOM (ha3bl U CBOOOIHO MPOIYCKATh HOHBI
1 MOJIEKYJIbI Ha3bIBACTCS:
KoaryJisinuen
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+cenuMeHTaen
JTUAIU30M
onajiecueHuen

MeTo/ 161 OYMCTKY KOJUIOMAHBIX PACTBOPOB: a) AMANN3; 0) KOAryJsius; B) CEIUMEHTAIS; T) YIbTPapUIbTPALIHS; 1)
AJIEKTPOIUAITHS.

a,0,B

+a, 1, 1

a,T, B

0,B,T, II

Junanm3 — 3To CITOCOOHOCTh MEITKOITOPHUCTHIX MeMOpaH:

+3a/IepKUBATh YaCTHUIIBI AUCIIEPCHOM (Pa3bl U CBOOOHO MPOMYCKATh HOHBI U MOJICKYJIBI

3aJIep)KUBaTh HOHBI U MOJICKYIIbI U CBOOOJIHO MPOIYCKATh AUCIEPCHYIO a3y

3aJIep)KUBaTh HEPACTBOPHMBIC YACTHIIBI U CBOOOIHO MPOITYCKATh HOHBI, MOJICKYJIbI M JIUCIIEPCHYIO a3y

B ocHoBe anmapara «uckycctBeHHas nmoukay (AWII) nexut:
yIbTpapUIbTPAIHS

KOaryJsinus

JIEKTPOAUAIIN3

+remMonuanus

B k0ymouIHBIX pacTBOPax caMOIPOU3BOJIBHO TPOTEKAOT IPOLECCH] arperaluy Ipyu 3TOM:
[IOBEPXHOCTHAS DHEPIUs yBEIIMYUBACTCSA

+1I0BEpXHOCTHAsI SHEPTUsl YMEHBIIACTCS

BEJIMYMHA [IOBEPXHOCTHOM 3HEPIUHU HE U3MEHAETCS

Konnonanas ycToiuuBOCTb TMOGOOHBIX KOJUIOMIOB TEM OOJIbIIE:
4yeM 0oJible Mex(a3HbIi MOTCHIUAT (Qyq)

4eM MeHbIIe MeX(a3HBIN MOTCHIIUAT (Pyq)

+4eM OOoJbIIe EKTPOKMHETHUECKUI MOTeHIUAI (&-TIOTeHIInaN)
YeM MEHBIIIE ANCKTPOKUHETUICCKHUI MoTeHIUa (& -OTeHITHa)

CenuMeHTanuys - 3To:

+ocegaHue YacTHUIl 1101 IEHCTBUEM CHUII TSKECTH
B3aMMOJICCTBYE YaCTHUI] C 00pa30BaHNEM KPYITHBIX arperaToB
OTTaJIKUBaHHUE YACTHUI[ APYT OT Apyra

CHOCOOHOCTDH YaCTHI[ HAXOAUTHLCS BO B3BEIIEHHOM COCTOSIHUH

[Iponecc caumnanus KOJUTOUAHBIX YacTUL] ¢ 00pa3oBaHUEM 0oJjiee KPYMHBIX arperaroB W3-3a NOTEPU arperaTUBHOU
YCTOWUYMBOCTH HA3BIBAKOTCS:

ceMMEHTanus

KOallepBaLus

+tKoaryanus

KOJUIOUHAs 3al1uTa

Koarymsinmro BBI3BIBaIOT cneayromnue (hakTophl: a) TemrepaTrypa; 0) moOaBlIeHHE AIIEKTPOIUTA; B) YIBTPA3BYK; T)
MeXaHUYECKUE BO3ICHCTBHSI.

a,0,r

0,B, T

a,0,B

+a, 0, B, T

K BemiecTBaM CrIOCOOHBIM BI3BATh KOATYJISIIIAIO OTHOCST:
+3IEKTPOJIMTEI
Oenku
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[OJIMCaxapy bl
ITAB

Kaxoii Bui yCTOWIMBOCTH TEPSIFOT KOJUTOMIHBIE CUCTEMBI TIPU KOATYJIISIIHH?
KHHETUYECKYIO

KOHJICHCALIUOHHYIO

tarperaTuBHYyIO

CEIMMEHTAIIIOHHYIO

[Mouemy B (pH3HOIIOTUYECKUE PACTBOPHI HE BBOJAT MHOTO3apsIHBIC HOHBI: a) KOATYJISIMOHHAS CHOCOOHOCTh HX
MaKCHUMalbHas; 0) KOAryJIsSIMOHHBIC CIIOCOOHOCTh UX MUHHMAJbHAS; B) YBEIUYMBAIOT WOHHYIO CHJIY ILTa3MEI
KpPOBH; I') YMEHBIIAIOT HOHHYIO CHITY TJIa3MBI KPOBH.

+a, B

0, T

a, T

0, B

[Tpu UHBEKIUSAX AIISKTPOIUTOB B MBIIICUYHYIO TKaHb WIIH KPOBb, €r0 HEOOXOIUMO BBOJIUTS:
OBICTPO, MOJKHO CTPYHHO

+MeTICHHO, YTOOBI HE BBI3BATH JIOKATbHYIO KOATYJIISIIUI0

CKOPOCTb BBEJICHUSI HEC UMEET 3HAUCHUS

CHayaja ObICTPO, MOTOM MEIJICHHO

[Mopor koaryssiuuu - 5TO a) MEPeXoA CKPHITON KOAryJsIUHU B SIBHYIO; 0) TIepexo/l SBHOM KOATYIISILIMU B CKPHITYIO;
B) MaKCHMaJILHOE KOJIMUYECTBO ANEKTPONINTA, KOTOPOE HYKHO TOOABHUTH K | J1 301151, YTOOBI BBI3BAaTh KOATYIISIHIO; T)
MUHHMMAJIbHOE KOJMYECTBO 3JIEKTPOJMTA, KOTOPOE HYKHO 100aBUTh K | 1 30514, 4YTOOBI BBI3BATH SIBHYIO
KOaryJIsLHIO.

a

B

+r

0

Koarynupyromiee neiicTBHE IIEKTPOIUTA OTIPEISIACTCS MPABIIOM:
Ilanera-dasmca

+Iyneue-I"apau

Pebunnepa

IIumoBa

[Ipasuio llynbue-I"apau: KoarylIupyrommm IeicTBIEM 001a1aeT HOH 3JIEKTPOJINTA!
+3apA1 KOTOPOTO IPOTUBOIIOIOKEH 3aps Ly TPaHyJIbl

OJTHOT'O M TOTO € 3HaKa C 3aps10M I'PaHyJIbI

pazuyc KoToporo 6oblie

paaryc KOTOPOTO MEHBIIE

IMpaswio Ilynsie-I'apau: koarynupyroiiee 1eiiCTBHE HOHA KOATYJSIHTA TeM OOJIbIIIE, YeM:
MEHBIIIE €r0 3apsi

0O0JIbIIIE €TO PaJNYC

+0oJtbIIIe ero 3apsj

MEHBIIIE ero paanyc

[Mopor xoaryssiuuu 30151 NaCl 6onbire, yem Ca (NOs),. Kak 3apsikeHbl YacTHIIBI 3051517
MOJIOKHUTEITBHO

+OTpULATEIIHHO

3apsiia He UMEIOT

3apsz paseH 0
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[Topor xoaryssiuu 30515 CyJIb(paToM MarHusi MEHBIIE, 4eM HUTpaToM Oapus. Kak 3apspKeHbl YaCTHITHI 30157
+II0JI0KUTEIIBHO

OTPULIATEIBHO

3apsiia HE UMEIOT

3apsn paseH 0

KonneHnTpanonsasi KoaryJsiiiusi HACTylaeT IOj JCHCTBUEM OJJICKTPOJHUTA, KOTOPBIA: a) XHMMHUYECKH HE
B3aMIMOZICMCTBYET C MOHAMH cTadmian3aTopa; 0) XMMHYECKHA B3aWMOJEHCTBYET C MOHAMH CTaOWIM3aTopa; B) HE
M3MEHSCT 3apsi]i TOBEPXHOCTH Spa MUIICIUTBI; T') H3MEHSICT 3apsiji MOBEPXHOCTH sIJIpa MULIEILIBL.

a, T

0, T

+a, B

0, B

HefiTpanu3zaronHas Koarysiusi HACTYIaeT MOJ| ACHCTBUEM DJICKTPOJIUTA, KOTOPBIH: a) XUMHUECKHA HE B3aUMO-
JNEHCTBYET ¢ MOHAMU CTaOMIHM3aTopa; 0) XUMUYECKH B3aUMOJICHCTBYET C HOHAMHU CTA0WMIIN3aTOpa; B) HE U3MEHSCT
3apsij] MOBEPXHOCTH S/Ipa MULIEIUIBL, I') H3MEHSET 3apsil IOBEPXHOCTH SAAPa MHULICILIBL.

a,r

+0, T

a, B

0,B

[Ipu ckpeITOit KOarymsiiu 00pa3yroTCS YaCTUIIBL:
BUAMMBIE HEBOOPYKECHHBIM IT1a30M

+HEBUIUMBIE BOOPYKEHHBIM TJIa30M

BUAMMBIE BOOPY>KEHHBIM IT1a30M

HEBUIUMBIC HEBOOPY>KEHHBIM IJ1a30M

[Ipu sBHOI KOATYNSATINH 00Pa3yOTCS YaCTHIIBL:
+BHUIMMBbIE HEBOOPYKEHHBIM IT1a30M

BUJUMBIC BOOPYKE€HHBIM I'JIa30M

HEBUIUMBIC BOOPYKCHHBIM IT1a30M
HEBUIMMbIEC HEBOOPY>KEHHBIM IJ1a30M

AJJTMTUBHOCTB - 3TO:

+CyMMUpYIOIee KoaryJupyouiee JeCTBUE JIEKTPOIUTOB
OJIMH DJIEKTPOJINT OcnabiseT qeiicTBIE JpyTroro

OJIVH DJIEKTPOJIUT YCUIIMBAET ACHCTBUE JPYroro

B3aMMHasl KOaryJsiys

AHTaroHusM - 3T0:

CyMMHUpYIOLIee KoaryJupyoliee AeHCTBHE 3JEKTPOIUTOB
+OMH AJIEKTPOTIUT OCIA0IAET IEHCTBUE IPYTOTO

OJIMH DJIEKTPOJINT YCUIIUBAET JAeMCTBHUE APYTOTO
B3aMMHasl KOaryJsius

CuHeprusm - 310:

CYMMHUpYIOLIEe KOaryJIHpyrolee AeHCTBUE IIEKTPOIUTOB
OJIUH JIEKTPOJIUT OocalIseT ieficTBUe Ipyroro

+OMH 3NIEKTPOJIUT YCHIIUBAET JIEHCTBHE JPYTOTO
B3aMMHas KOAryJsIus

B3aumHag koarymsiuus - 3T0:

CYMMUPYIOIEE KOaryJIUpyollee AeCTBUE 3JIEKTPOIUTOB

OJIMH 3JIEKTPOJIUT YCUIUBAECT ACUCTBUE IPYTOro

+eCIIn K 30JTI0 OTPUIIATETIHFHO 3apsKEHHOMY TOOABHUThH 30J1b MOJIOKHUTEIBHO 3apsSHKCHHBIN
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OJIMH U3 3JICKTPOJIUTOB OCTA0IIIET NCHCTBHE APYTOTO

[MenTu3amueid Ha3pIBaETCS MPOIECC MEpexoja IOJ JCHCTBUEM IMENTHU3aTOPOB: a) JIF0OOOro ocajaka B 301b; 0)
CBEXKEOCAKICHHOI'O 0CAKa B 30JIb; B) 30JI51 B I'Cllb; ') I'€JIs B 30JIb.

a, 0

0, B

a, T

+0, T

[loBrImeHwe arperaTiBHON ycTOHINBOCTH JTHOGOOHBIX 30Jei mpu nodapneHnn k HUM BMC Ha3wsiBaeTcs:
KOAryJISIIHs

CeIMMCHTAITHS

KoalepBanus

+KoMI0MIHAas 3aluTa

Komnmonnnas 3ammura - 3T0 CIIOCOOHOCTH MOBBIMIATH aArPETATHBHYIO YCTOWYMBOCTH JTHOPOOHBIX 30JeH mpu A00aB-
JICHUH K HAM:

+XO0pOIIIO PaCTBOPUMBIX B qUCHIEpCHOHHOM cpese BMC

HU3KOMOJIEKYJISIPHBIX BEIECTB

AIEKTPOIIUTOB

MaJjopacTBOPUMBIX B AucriepcroHHOM cpene BMC

CriocoOHOCTh OENKOB MPEMATCTBOBATH BHIMAJACHUIO B OCAJOK JHOPOOHBIX 30JIeH W OTIIOKEHHIO Ha CTEHKax
COCYJIOB XOJIECTEPHHOBBIX OJISIIEK HA3bIBACTCS:

KoaryJjsaausa

KoalepBanus

CeIMMCHTaLU

+KoNI0MIHas 3a11uTa

K BemecTtBam, cmocoOHBIM 00yCIaBIMBATh KOJUIOMAHYIO 3alllUTy OTHOCST: a) JIIEKTPOIUTHI; 0) OenKw; B)
nonucaxapunpl; r) ITAB.

a,0,B

+0, B, T

a,B, T

a,o,r

UeM MeHbIIIe BeJTUUMHA «3aIIUTHOTO YNCIIa» JeHCTBYSI THAPO(GOOHOro KOJLIIOUIa, TEM:
3alIATHOE AEHCTBUE €TI0 MEHBIIIE;

+3aI[UTHOE IENCTBHE €ro OOJIBIIIE;

3alIUTHOE ACHCTBHE HE CBA3aHO C BEJIMUMHOM «3aIl[UTHOTO YHCJIaY.

YMeHblIeHHEe arperaTuBHON YCTOHYMBOCTH JIMO(OOHBIX 30iieil mpu nobaBieHun HeOonpmIMX KojuuecTB BMC
Ha3bIBaeTCA:

KOaryJsiius

+dmoxymnsus

KoalepBaus

KOJIJIOU/IHAS 3allUTa

OO6pa3oBaHue 0CaTKOB Ha BHYTPEHHEH MTOBEPXHOCTH COCY/IOB - CJIOXKHOE SIBJICHHE, B KOTOPOM IIPHHUMAIOT yYaCTHE
TaKue TPOIIECCHI, KaK: a) KoaryJsmnus; 0) KoalepBalys; B) CHIDKCHHE KOJUTOWTHOM 3aIUTHI; T) CHHEPE3HC.

+a, B

o,r

BCE

a,r
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4. OCHOBBI AHAJTUTHYECKOH XUMHUM
4.1. Konuuecmeennwlit ananus (mumpumempus).

TutpumeTpUdecKuil aHaJIu3 - 3TO:

METOJ KOJIMYECTBEHHOI'0 aHalIn3a, OCHOBAaHHBIN HA TOUHOM U3MEPEHUHN 00beMa pacTBOpa ONpeesIIeMOro
BELICCTBA

METOJ KaueCTBEHHOT'0 aHAJIN3a, OCHOBAHHBIA Ha M3MEPEHUHU 00beMa pacTBOpa-TUTPAHTA

+METOJl KOJMUECTBEHHOTO aHalli3a, OCHOBAHHBII HAa TOYHOM H3MEPEHUH O0BEMa PacTBOpa peareHra,
HE00XO0AUMOTO Il SKBUBAJIEHTHOI'O B3aUMOJICHCTBHUS C ONPEAEIAEMbIM BELLIECTBOM

METOJI KOJIMYECTBEHHOI'O aHAJIN3a, OCHOBAHHBIN Ha U3MEPEHUH MACChl pacTBOpa

Tutp pactBopa — 370:

YHCII0 TPAMMOB BEILIECTBA B | TUTpe pacTBOpa

YHCII0 MOJICH BeliecTBa B 1 JInTpe pacTBopa

+4Kcno rpaMMOB BelecTBa B 1M1 pacTBopa

YHCII0 MOJICH-IKBUBAJICHTOB BelIeCcTBa B 1 JINTpe pacTBOpa

OKBUBAJIEHT — 3TO YCJIOBHAs WIM peallbHas 4acTULA, COOTBETCTBYIOLIAs
OJIHOMY IIPOTOHY

OJTHOMY DJIEKTPOHY

OJIHOMY OJTHO3apsIIHOMY HOHY

+BCEMY BBILLENIEPEUNCICHHOMY

Ha IMPAKTUKEC TUTPOBAHHUEC OKAHYHBAIOT
B TOYKC 3KBHUBAJICHTHOCTU

+B KOHEYHOH TOUKE TUTPOBAHUA

II0CJIC TOYKH 5KBHBAJICHTHOCTHU

B Ha4YaJIC CKa4YKa TUTPOBAHUA

AJMKBOTHAs YaCTh — 3TO KOJIUYECTBO ...
MUJUTHJIMTPOB JOOABIEHHOTO M3 OIOPETKH pacTBOpa
Karemnb J00aBICHHOTO U3 KanelbHUIIBI HHINKATOpa
+MUJUTMITUTPOB OTOOPAHHOTO MUIIETKON pacTBOpa
MUJUTAIIUTPOB OTOOPAHHOTO MEH3YPKOI pacTBopa

Cka4yok TUTpOBaHUs 00YCIOBJIECH

PE3KUM M3MEHEHHEM KOHLIEHTPALMU OINPEAeNsseMOro KOMIIOHEHTa BOJIM3M TOYKH 3KBUBAJIEHTHOCTH
+pe3kum U3MEHEHUEM KOHLIEHTpaluu TUTPAHTA BOJIM3U TOYKH 9KBHUBAJIEHTHOCTH
PE3KUM M3MEHEHHEM KOHIIEHTpPALMU OIpeNeIsieMOro KOMIOHEHTa BOJIN3U KOHEYHON TOUKM TUTPOBAHMUS
pEe3KMM  M3MEHEHHEM  KOHIEHTpalluM  TUTpaHTa  BOJU3M  KOHEYHOM  TOYKM  THUTPOBAHUS

Yxkaxure TUTPAHT METOJAA AlUAUMETPUU:
+HCI

CH3;COOH

H3PO,

KOH

VYKaxxuTe TUTPAHT METO/1a AIKATUMETPUU:
+KOH

pacTBOp aMMHUaKa

Mg(OH).

HCI
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BriGepuTe cranmapTHOE BEHIECTBO JJIs cTaHAapTH3anuu TutpanTa NaOH:

KOH
+H,S0,
CH3COOH
CeHsCOOH

Bribepure crangapTHOE BELMIECTBO IS cTaHaapTuzanuu tutpanta HCI:

H2C204 ° 2H20
+Na,B407 » 10H,O
K>Cr0O7

KOH

BriGepuTe cranmapTHOE BEMIECTBO IS cTaHAapTU3anuu TuTpanta KMNnOy:

KoCr0O7
CaO
+Na,C,04
Na,CO3

JKecTkocTh BO/BI ONIPEAEISAETCS COJEPAKAHUEM B BOJIE COJICH:
+KaJIbIUs 1 MarHus

[IMHKA 1 MarHus

CBHUHIIA U MarHus

B ocHOBe MeTOa OKCUIMMETPHH JIEKHUT PEAKLUA:
KHCJIOTHO-OCHOBHOTO B3aMMO/ICHCTBUS
+OKHUCIUTEIbHO-BOCCTAHOBHTEIBHAS

OCaXKJICHUS

KOMILJIEKCOOOPa30BaHUs

K ¢pusuko-xumMuyeckum METO1aM aHaIu3a OTHOCSTCS:
TUTPUMETPHUS

+IIOTEHIUOMETPHUS

Al INMETPHUs

TEPMOTPAaBUMETPHUSL

+KyJIOHOMETPHS

K OKHCJIUTCIIbHO-BOCCTAHOBUTCIIBHOMY TUTPOBAHUIO OTHOCATCA:

KOMILIEKCOHOMETPUS
+O6pomaTromeTpus
ANKATUMETPUS
apreHToOMeTpus
+IIEpMEHTaHATOMETPHS

WHIuKaToOpoM B HOJAUMETPUYECKOM THTPOBAHUH SIBIISICTCS:
¢denondranenn

M30BITOYHAS KAIUISA TUTPAHTA

MYpEKCU/I

+Kpaxman

JluxpoMaToMeTprUIecKoe TUTPOBAHUE UCTIONB3YIOT IS
00paTHOTO TUTPOBAHUS OKHCIUTENEH

128



3aMECTUTEILHOTO TUTPOBAHUS «HU OKUCIIUTEIIEH», «HU BOCCTAHOBUTEIIEH
+1J11 BCETO IEPEUUCIICHHOT'O
MPSAMOr0 TUTPOBAHMS BOCCTAHOBUTEIIEH

VpaBHeHHe nonypeaKuHH TI/ITpaHTa B I[I/IXpOMaTOMeTpI/I‘-IeCKOM THTpOBaHI/II/IZ
Cr,0;% + 14H" + 6e” — Cr*" + 7H,0

Cr,0/5+ 14H"* + 56 — 2Cr3* + 7H,0

+Cr,0;> + 14H" + 6e” — 2Cr™* + 7H,0

Cr,0-% +4H" + 6 — 2Cr*" + H,0

NHaukaTOpoM B IEPMAHIaHATOMETPUYECKOM TUTPOBAHUMU SIBIISETCS:
METHIIOPAHIK

MYPEKCH]T

+U30BITOYHAS KAIUIS TUTPAHTA

bayopecuenH

®axTop 3KBUBATIEHTHOCTH (f,xs) IEpMaHraHaTa Kajausi IpyU TUTPOBAHUU UM B KHCIIOH cpeie:
+1/5

2

1/2

1

Ha kakoe umcio cienyeT yMHOXUTh MOJSpHYI0O Maccy xpomara Oapusi (BaCrO4) nns pacuera
rpaBuMeTpuueckoro ¢akropa (F) npu onpeneneHun nuxpomar-uoHa (Cr2072') B BHJie ocaaka BaCrOg:

+2

1

1/2

4

B wmepnoit konGe Bmectumocthio 200,0 M pactBopwiam 1,0000 T 1miaBeneBod KHCIOTHL. THTp
MOJTY4EHHOTO pacTBOpa paBeH (T/mi1):

0,05000

0,5000

0,01000

+0,005000

Ha turpoBanue 10,00 ma 0,1000 H. pacTtBOpa muxpomara kamusi 3arpadeHo 20,00 ma pacTtBopa
THOCYIb(arta HaTpusi. MomnsipHast KOHIeHTpalws dkBuBasienTa NayS,03-5H,0 (Cy) paBHa (Momb/1):
0,2000

0,5000

0,1000

+0,05000

MornsipHasi KOHIEHTpauus cynb(ara MarHus B pacTBope paBHa 1 M. MousipHas KOHIIEHTpaLus
skBuBasieHTa (C n) cynbdara Maraus (f,;=1/2) B 3TOM e pacTBOpe paBHa:

1

6

5

+2

Kakas peakuus 1€KUT B OCHOBE METO/1a KUCIIOTHO-OCHOBHOT'O TUTPOBAHUS:
+HeUTpanu3auu
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TUJIPOJIM3a
TepudUKaIIN
KOMIUIEKCOOOpa3oBaHus

Maccogas nonst NaCl B ¢pusuonoruueckom pactsope pasua 0,85%. Kakyto maccy NaCl HyxHO B34Th 1151
MPUTOTOBIICHHSI | KT (PU3NOJIOTHYECKOTO pacTBOpa?

85r

+8,5T

0.85r

85 mMr

Cxkonbko mMummiatpoB 0,1 M pacrBopa AgNOs3 uspacxomyercst Ha TutpoBanue 5 mi 0,2 M pactBopa
NaCl:

5 M

1 mn

2,5 mn

+10 M

B BoanbIX pacTBOpax kakux cosei gakmyc (pT=7) okpacuTcsi B CHHUI LIBET:

CaClg

Al(SO4)3

NaNO;

+Na,CO3

Uemy paBna skBuBasieHTHast Mmacca H3POy B peakiiun H3PO4 + 3NaOH = NazPO4 + 3H,0:

3(H3PO4) = %

+D(H3PO,) = %

M

D(H3PO,) = —
(H:POs) = 7

I(HsPO,) = %

AUuauMeTpus — 3T0 METOJl 0ObEMHOIO aHajan3a, OCHOBAHHBIM Ha MPUMEHEHMHM B KaueCTBE TUTPAHTOB
pacTBOpOB:

+KUCJIOT

OCHOBaHMUI

cojieit

OKHCITUTENEH

Penokcumerpust — 3TO METOJI THUTPUMETPUYECKOTOT AHAIN3a, OCHOBAHHBIN HA PEAKIIUAIX:
HEUTpaIU3aLuU

TUIPOJIN3a

+0KHUCICHUS-BOCCTAaHOBIICHUS

oOMeHa

HpI/I ONpeCaACIICHNN BOCCTAHOBHUTEJIEH B HOAOMETPHH HUCITOJIB3YIOT!:
+IpsMoe TUTPOBaHHE

oOpaTHOe TUTPOBaHHE

TUTPOBAHHUE 110 METOlY 3aMEIIECHUs
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[Ipu onpeneneHun OKUCIUTENEH B HOJIOMETPUH HCIIOJIb3YIOT:
IIpsIMO€E TUTPOBAHUE

+00paTHOE TUTPOBAHUE

TUTPOBAHUE IO METOJTY 3aMEIICHUS

HNonomerpuueckue onpeaesieHust Hy*KHO MPOBOAUTH:
MIpH MOBBIILIEHHOM TeMIieparype

B LLIEJIOYHOM Cpefe

+B KHUCJIOW WJIK HEUTpaJIbHOM cpeze

B MIPUCYTCTBUU MOAM/IA KAJIUS

Meron nogomerpuu:

XapaKTepu3yeTcss HeOOIbIIONH TOYHOCTHIO

+TpeOyeT TUTPOBaHUS B IPUCYTCTBUH HHIUKATOPA

MO>KHO MPOBOJIUTH B HEBOJIHBIX Cpeax

MIPUMEHSIOT TOJBKO ISl BEIIECTB, KOTOPBIE PEArMpyIOT C MOJOM HEIOCPEICTBEHHO

[Tpu B3auMoIeiicTBIM OMXpoOMAaTa KaJlus C HOAUIOM KaJlusi B CEpHOKHCIION cpejie 00pa3yroTes:
CrSO,

Crls

+I5

HI

Kaxoii noH nposiBisieT TOJIbKO OKMCIUTENIbHbBIE CBOMCTBA?
COz

+CIO4

Cr

ClOOy

B pany HClO-HClOz- HClOg- HC|O4:

+YCTOI‘;I“II/IBOCTB 1 KUCJIIOTHOCTDb YBCIMYNBAIOTCA
YCTOﬁqHBOCTB YMCHBIIACTCA, KUCIIOTHOCTb YCHIIMBACTCA
YCTOP'I‘II/IBOCTB " KUCJIIOTHOCTb YMCHBIIACTCA
YCTOﬁqHBOCTB YBCIMYNBACTCA, KUCIIOTHOCTh YMCHBIIACTCS

B psny HF-HCI-HBr-HI:

+CHJIa KUCIIOTHI YBEITHYHBAIOTCS

CHJIa KUCJIOThI YMEHBIIACTCS

CHJIa KUCJIOTHI HE U3MEHSIETCSI
BOCCTaHOBHTEIILHBIC CBOWCTBA YMEHBIIIACTCS

Kaxkoii u3 merayuios B psaay Cr-Fe-Co-Ni nposieisiet 0oJiee CHIIbHBIC BOCCTAHOBHUTEIILHBII CBOWCTBA?
Fe

+Cr

Co

Ni

Coun BYXBAJICHTHOTO eJie3a B BOJHBIX pacTBOpax:

ob6nagaroT OB-IBOHCTBEHHOCTHIO

OKHCIIATEIIN

OKHCJINTENHHO-BOCCTAHOBUTEILHBIMY CBOMCTBAMHU HE 00J1a0al0T
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+BOCCTAHOBUTEIIHU

HaszoBurte pearentst A u B B cienyromei cxeme npespamiennii: Cu(OH), + A — CuSO4 + B —
Cu(OH),:

+A — H2804, B — NaOH

A —H,SO4, B—-H,0

A -SO,, B-KOH

A —H,S0O,4, B—-Na,O

HaszoBure pearentsl A u B B ciaenyromeii cxeme npespamenuii: Zn(NO3z), + A — Zn(OH), + B —
K2[Zn(OH).]

A - Cu(OH),, B - KOH (uen.)

A - H;0, B - KOH,;

A - KOH (u30), B - KOH (nen)

+A - KOH (uen), B - KOH (u36)

I'mapokeua xpoma (I11) siBisercs:
OCHOBHBIM

KHCIIOTHBIM

+amdoTepHbIM

pPacTBOPUMBIM B BOJIE

Bemectsom A B cxeme peaknuu FeClz + A — Fe(OH)s siBisiercs:
H,SO,

H,0

+NaOH

SO;3

B psiny Cu—Ag—AU xuMHuyecKast akTUBHOCTb!
YBEJIMYUBAETCS

+yMEHbBIIaeTCA

HE MEHsIEeTCA

B psny snementor Zn—Cd—Hg nporcxomauT ocnabieHue: a) SKpaHUPOBAHUS; 0) METATHUCCKHUX
CBOMCTB; B) BOCCTAHOBUTEIbHBIX CBOWCTB; I') OKUCIUTEIbHBIX CBOWCTB HOHOB

a,0,B,T

+0, B

a, T

a,0,B

B psny snementoB Zn—Cd—Hg:
+MeTauTHYeCcKHe CBOMCTBa OcabeBaroT
JHEPTHsl NOHU3AIMU YMEHBIIIACTCS

020 y™meHnblIaercs

BOCCTaHOBHTEIIbHBIE CBOMCTBA YBETHUMBAIOTCS

B psany okcumoB CrO—Cr,03—CrOz; Bo3pactaer: a) CTENeHb OKHUCIICHHUS; 0) BOCCTaHOBUTEIIbHAS
CMOCOOHOCTb; B) KUCIIOTHBIC CBOMCTBA; T') OCHOBHBIC CBOMCTBA

a, 0

B, T

+a, B

9

o,r
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Kaxkoi#t u3 okcunpoB CrOz, MoOs; nnmu WO3 mposiBiisier 0osee CHIIbHBIC KHUCIOTHBIE U OKHUCITUTEIHHBIC

cBolicTBa?
+CrOs3
MoO3;
WO;

IIPOSIBJIAIOT B PABHOU CTEIIEHU

Kakum CBOHCTBOM JOKHO 00JaJaTh BEIIECTBO, KOTOPOE
NepMaHraHary?

OKHCIIUTEIBHBIM

KHUCJIOTHBIM

+BOCCTAaHOBUTEIIBHBIM

OCHOBHBIM

Bce nnatnHOBBIE METaIUIBI IPOSIBIISAIOT:
+HU3KYI0 XUMAYECKYIO aKTUBHOCTb

BBICOKYIO XUMUYECKYIO aKTUBHOCTh
IIOCTOSIHHYIO CTEIICHb OKUCJIEHUS B COCTMHEHUAX
IIOCTOSIHHYIO BaJI€HTHOCTb

[T1aTMHOBBIC METAILIIBI OTHOCSITCS K CEMEUCTBY:
S-2JIEMEHTOB

f-amemenToB

P-2JIEMEHTOB

+d-311eMeHTOB

[Touemy MIIATHHOBBIC METAJTBI XUMUYCCKH HHEPTHBI?
OTHOCHUTEIBLHO HEOOIBIION R,

CTaOUIBHOCTH d-TT0TyPOBHS

+OTHOCHUTEIBHO HE0OMbIION R, M cTaOMIBHOCTD d- MOTyPOBHS
uMeroT 6010t R, 1 60bIII0€ YUCIIO STEKTPOHOB

HCIIOJIB3YCTCA

KaKk IPpOTHUBOAIUC

3aKOHYMTE MPEJIOKEHNE: KAaTHOHBI TSKEIbIX METAJUIOB OTHOCATCA K: a) «MATKUM» KucioraMm Jlblonca;
0) «MIrKuM» OCHOBaHUSM JIbionca; B) aKkTUBHBIM KOMILJIEKCOOOpPA30BaTENsIM C JIOOBIMU JIUTaHIAMHU; T)

MSATKAM KOMIUIEKCOOOpA30BaTENSIM C THOJIOBBIMHU TPYTIITAMHU.
a, B

+a, T

o, T

a,B, T

B kakux cremensx okucienus coenunenus Fe, Co, Ni Hanbosee ycToduBbI?

B +2
B +3
B+1
+B +2, +3

Hounsr Co(lll):

+CHIBHBIE OKHCITUTEIIH,

CHJIBHEIC BOCCTAHOBUTEIIH;
ci1abble KOMIUIEKCO0Opa3oBaTey;
OB-cBoiicTBamMu He 00JIaJaOT.
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JluxpomaToMEeTpHs OCHOBaHA Ha PEAKIUU:
CrO,* + 8H"* + 68 = Cr’+ 4H,0

Cr¥ + 80H" - 3¢ = CrO4* + 4H,0

2CrO4* + 2H" + 68 = Cr,0;* + H,0
+Cr,0;% + 14H" + 68 = 2Cr®" + 7H,0

Coemunenus Cr (V1) sBistroTcs:
BOCCTAHOBUTCIIIMU
OB-cBoiicTBaMu He 001a1aF0T
+OKHCIUTEIIIMH

o0magaroT OB-IBOMCTBEHHOCTEIO

BriGepuTe npaBMIIbHBIN OTBET:
+coeaunenus xxenesa (I1) - BocctanoBuTE N
3+
kaThoOH Fe~" He maet kauecTBeHHYIO peakiuio ¢ KCNS
xyaopu xenesa (1) ve runponusyercs
BOHBIC pacTBOpPbI coteii Fe(ll) ycroitunpbl

BeiGepute npaBUiIbHYIO XapaKTEPUCTUKY jkene3a: a) Fe- meras, d- anemeHT; 0) aieKkTpoHHast hopMyJia
atoma: 15°25°p°3s?3p®3d°4s?, B) exenmeBHoe mnoTpeGueHme kemesa 1-3 wMr; r) 70% kenesa
COCPEIOTOUYCHO B FeMOTIo0KHe; 1) HOHbI Fe* 06/1a1al0T OKICIIUTEIbHBIME CBOMCTBAM.

a, T, 11

+a, O, T

0, B, I

BCE

Kakoe sipkoe XuMruueckoe CBONCTBO MPOSBIISIIOT IEpMaHTaHAThI?
+OKHACIHUTEIN

BOCCTAaHOBUTEIIN

OCaaUTEN

pacTBOpUTEHN

Kak u3MeHstorcss KUCTI0THO-OCHOBHBIE CBOMCTBA B psiay: MNO,;—MnO3;—Mn,07?
YCHIINBAIOTCS OCHOBHBIE CBOMCTBA

HE U3MEHSIOTCS

+yCHIIMBAIOTCS KHUCIIOTHBIE CBOMCTBA

oc1a0eBaloOT KHUCIOTHBIE CBOMCTBA

B psagy oxcumoB MnO - MnyO3 - MnO; - MnO3 - Mn;07 1 COOTBETCTBYIOIINX UM THAPOKCHJIOB: a)
cTeneHb okucieHuss Mn Bo3pacrtaeT, 0) KUCIOTHbBIE CBOWCTBAa YCHJIMBAIOTCS; B) KHUCJIOTHBIE CBOWCTBA
oca0eBaroT; I') OKUCIUTENIbHAS CIIOCOOHOCTh YCUIIMBAETCS.

+a, 0, T

a, B

B, T

a,B, T

Kakoit npoaykt BocctaHoBieHHs oOpa3yeTcs B pe3yibTare peakiun KMnOg + Na;SO4+ HoSO4 —:
MnO,

+MnSO,

KoMnOy

MnO
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B xucnoii cpene nepMaHraHaT-uOH BOCCTAHABIIMBAETCS J10
Mn2+, MaJIMHOBAs

+M n2+, OecuBeTHAs

MnO42', 3ejeHas

MnO,, kopuuHeBas

KaxkoBa okpacka pacTBopa, coaeprxariero noasl MnO4?
+MaIMHOBAas

OecuBeTHasA

3eJIeHas

KOpHYHEBas

MnO, — 3T0:

KHUCJIOTHBII OKCHJI

CHJILHBIN OKHCIIUTEINh

+okcun, obmamaromuiit OB-1BoHCTBEHHOCTLIO
OCHOBHOH OKCHI

B kakoli cpejie XxpoMar-HOH MEPEXOIUT B AUXpOMAT?
+KuCION

IIEJIOYHON

HEUTpaIbHOU

CJIa0O0IIETIOYHON

Kaxkoit okcun xpoma ampoTtepeH?
CrO

+Cr,03

CrOs3

Cr,O

? KakoBa okpacka pacTBopa npu 3Tom?

C xakumu BerectBamu B3aumoseiictsyer Zn(OH),: a) HCI; 6) NaOH; B) S, r) NH3; m) Na:

CO BCEMH
a,0

B, T, JI
+a, O, T

C xakuMmu BCIICCTBAMU Au BBaHMOﬂeﬁCTByeT npu KOMHAaTHOM TeMnepaType?

C|2,Br2(H20)

+xoni. HNOs, HCI
CO BCEMH TaJIOreHaAMM
c Oy Bo3yxa

[Tpu B3aumoneiicteuu Ag ¢ HNO; (paz6.) oOpasyroTes:
AgzO, NO, Hzo;

+AgNOs, NO, H,0;

AgNO;;, Hz;

peaxius He TPOUCXOHUT.
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4.2. Quzuko-xumuuecKue Memoont anaiu3a

OpHMM U3 BUJIOB CIICKTPATIBLHOTO aHaH3a sABiseTcs GpoTokomopumeTpus. UCTOUHUKOM U3-
JTy4eHus B Ipubopax 3TOro TUIa SBISETCS:

DOTO3IEMEHT

+Jlamna HakanuBaHus

CeerodunbTp

[Inams razoBo¥ ropesku

MarematnueckuM BeIpakeHHeM 3akoHa Jlambepra - byrepa - bepa siBnsercsa popmyna:
lg(1/ 10) = kC,
+l=1o0 - 10 *!
lglo—Igl/k=c
lgl—Iglo=c,

Ontuyeckre MeETOAbl OCHOBAaHbI Ha U3MepeHUM HPQPEKTOB  B3aUMOJCHCTBUS  BELIECTB C
QJICKTPOMAriMTHBIMH BOJIHAMH OIITHUYCCKOI'0 AWaria3oHa. K KaKOMYy THUITY BSaHMOILGfICTBHﬂ OTHOCHUTCA
crieKTpodoToMeTpus:

OCHOBaHa Ha M3MepeHnH 3(PPEeKTOB MOISIPU3AIMOHHBIX B3aHMOICHCTBHHA

+0CHOBaHa HAa U3MEPEHUH ITOTJIOLIEHHS BEIIECTBOM CBETOBOTO U3IyUCHUS

OCHOBaHa Ha U3MEPEHUU UHTEHCUBHOCTHU CBETA, U3JIy4aeMOI'0 BEIIECTBOM

OCHOBaHa Ha U3MEPEHUU MHTECHCUBHOCTH CBETA, PACCEIHHOTO WJIN IIPOIYIIEHHOTO CYCIIEH3UEN BElleCTBa

DOTO’EKTPOKOTIOPUMETP U3MEPSIET:

MOKa3aTesb MPEIOMIICHHS PacTBOpa

MOTEHIIUAJ 3JIEKTPO/Ia, HAXOSIIET0CsS B paCTBOPE
paccesiHuE CBeTa YaCTUILIAMH PacTBOpPa
+IOTTIOIIEHUE CBETAa OKPAILIEHHBIM PAaCTBOPOM

VYkaxure, KaKoe U3 HIKEIIEPEUNCIIEHHBIX BBIPAXEHUN XapaKTepU3yeT CBsI3b MEXAY KO3 (PUIIMEHTOM
(T, %) u onTHYecKOl IOTHOCTHIO (A):

A=2-InT;

A=2-IgT;

+A =—IgT;

A =2:gT.

Kakoii pakTop He BIuseT Ha BEIMUYHUHY MOJISIPHOTO KO3 PUIIMEHTA MOTIOLICHUS?
TeMIeparypa

JUIMHA BOJIHBI IPOXO/ISILETO CBETa

+KOHIICHTpaLMA

IIPUPOJA BELIECTBA

IIPUPOJA PACTBOPUTEIS

B kakux enmuHHIIAX BRIPAXKAETCS MOJIAPHBIN KOA()(UITUSHT TOTJIONICHHS, €CITH KOHIIEHTPAIHs BhIpaKeHa
B MI/cM?

CM?/MKT

CM/MKT

MKT/cM?

e IMKT

Pacrmonoxkure xumudeckue coenuaenns PbO,, Bry, K,Cr,07, J; B mopsiike yObIBaHHS MX OKHCITUTEIBLHOM
crioco6roctn.(E° PhO, /Pb%" = 1,46 B; E° Br, /2Br = 1,09 B; E® J,/ 23 = 0,52 B ; E° Cr,0;* /2Cr*" =
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1,33B).

Jo; Bry ; KoCrOy; Pb02 .
Br;; K,Cr,07; PbO, ; J.
+Pb0O; ; K,Cr,07; Bry ; Js .

[To 3HaueHHAM OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX MOTEHIIUAJIOB PEIOKC—TIap (EO Zn** 1 zn°=-0,76B ;
EC AP JAIC = -1,66 B ; E? Cu?*/Cu’= + 0,34 B; E® Cl/2CI" = +1,36B) onpenenure camblii CUIBHBIN
BOCCTaHOBUTEb.

+Al%;

Cl;

zn%:

Cu.

Kakas xapakTepucTuka He COOTBETCTBYET CBOMCTBAM U (PYHKIIMSAM BOJAOPOIHOIO 3IeKTpoaa?

3TO Ta30BbIN BJIEKTPOI;

+3JIEKTPOI MOXKET UCIIONIb30BATHCS KaK MHIUKATOPHBIN [1st u3mepenus pH;

3TO MOHOOOMEHHBIN (MEMOPAHHBII) IIEKTPO/I;

ANEKTPO MOKET BBIIOJIHATH (PYHKIIMIO 3TaJOHHOTO 3JIEKTPOAA CPABHEHUS MPHU CTAHIAPTHBIX YCIOBHUSAX,
AKTUBHOCTH MOHOB BOJIOPO/Ia Imonb/nm® 1 naBiennn razoo0pa3Horo Bojopozaa 1 atm.

Ha3zoBuTe 37E€KTPOXMMHUYECKUN METOJl aHajin3a, B KOTOPOM CKOPOCTH 3JEKTPOXUMHYECKOW PEaKIHuu Y
MIOBEPXHOCTU PabOUEro AIEKTPoia ITUMUTUPYETCS KOHIEHTPAMOHHON audQy3ueil nOHOB.
+IIOTEHIIMOMETPHS,

KYJIOHOMETPHUS;

KOH/JIYKTOMETPHSI;

nossiporpadusi.

Kakas cragus ¢opMupoBaHMs ABOHHOIO 3JEKTPUYECKOTO CJIOS OMNpeAesseT BeIUYMHY IOTEHLuala
MHJUKATOPHOTO 3JIEKTPO/A B TOTEHIIMOMETPUYECKUX U3MEPEHUSX?

+KOHILIEHTpaLMOHHas 11U (Dy3HUsi HOHOB;

ANEKTPOXUMUYECKas (3JIEKTPOIHAS) peaKLus;

KOHBEHIIUS HOHOB;

MUTpalis HOHOB.

N3 xakoro marepuana JOJKEeH ObITh MU3TOTOBJIEH METAJUIMUECKUN 3JIEKTPOA, YTOOBI NMPU MOTPYKEHUH B
JUCTUJUIMPOBAHHYIO BOAY €r0 IOBEPXHOCTH 3apsikKajlach OTPULATEIBHO?

AKTUBHBINA METaJII,;

OJ1aropoIHBINA METaI;

MaJIOAKTHUBHBIN METaJII,

0601 MeTai.

CranpiapTHbIe JIEKTPOAHbIE MMOTEHIIMAIBI MEAW, Maruus, cepeOpa U MapraHiia paBHBbI: E° Cu®*/Cu® = +
0,34 B, E® Mg®*/Mg°” = — 2,37 B, E® Ag*/ Ag° = +0,80 B, E° Mn**/ Mn” = — 1,18 B. Kakoii u3 srux
MCTAJUJIOB JICTYC paCTBOPACTCA B BOI[C?

Maprasets,

cepebpo;

MEb,

+Maraum.

3akoHn byrepa-Jlambepra-bapa komm4ecTBEHHO ONTUCHIBALT:
YMeHbIIeHNE BCJIIMYUHBI MOHOXPOMATUYCCKOI'O H3JIy4YCHUA, MMPOXOAAIICTO qyepes TOMOI'CHHYIO
MOTJIOUIAIOILYIO CPENY
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CooTtHoIIeHne MOJISAPHOI'O U YACJIBHOT'O ITOKA3aTEJIA MOTJIOICHUA
+H3MeHeHNe TII0CKOCTU BpalICHUA IJIOCKOIIOJIIPU30BAHHOT'O CBETA
M3meHenue moxkaszatennst OpEeIOMIICHHA B 3aBUCHMMOCTH OT KOHLUCHTpAallun

O(I/T), rae T — npornyckaHue, Ha3bIBaCTCA:

Benunuuna, onpenensiemas kak logl
+VY nenbHBIN NOKa3aTeNb NOTIOMIEHUS
Y nenbHBINA MOKAa3aTeNb NPEeTOMIIEHUS
VYron BparieHus

OnTrueckas INIOTHOCTD

B 3akone byrepa-JlamGepra-bapa cumBosiom & 0603HayaeTcs:
+MosapHBIN OKa3aTelNb MOTIOMICHUS

OntHyeckast INIOTHOCTD

TommmHa KI0BEThI

VY n1enpHBINA ITOKa3aTeIb NOTIOMICHUS

CnexTpooTOMETPhI O3BOJIAIOT IPOBOAUTH AHAIIH3!

BecuBeTHbIX coequHeHMI B yabTpa(HroNIeTOBOM 1 MHPPAKpACHON 00JaCTIX CIEKTpa

OkpallleHHBIX COeIMHEHNH B BUJMMOI 00J1aCcTH CIIeKTpa

+beciBeTHBIX M OKpAlllEHHbIX COEJUHEHUH B BUAUMOH, yibTpaduosieTOBON M MH(ppaKpacHOH oO0IacTsIx
CIIEKTpa

CrnextpodoToMeTpus SIBISETCS METOAOM:
KauecTBenHnoro ananumsa

KonunuecTBenHoro ananusa

W xauecTBEHHOT0, U KOJIMYECTBEHHOI'O aHAJIN3a
+®U3UKO-XMMHYECKOT0O aHaIN3a

CrniocoOHOCTB BellecTBa BpalaTh IJIOCKOCTh MOJIIPU3ALMN [IPU MPOXO0XKIECHUH Yepe3 HEro MoJIipU30BaHHOIO
CBETa Ha3bIBACTCH -

OnTHYeCcKOH MIOTHOCTBIO;

+OnTHYECKUM BpalICHUEM;

IIpenomnenuem cBera;

dakTopoM yaepKUBAHUS.

Onrtuueckuif MeTOJ] aHalW3a, OCHOBAaHHBIM HAa HW3MEPEHUH YyIJa BpAIEHHS IOJIAPU30BAHHOTO CBETa,
Ha3bIBACTCS —

Pedpakromerpus;

[Monsporpadus;

+Ilonsapumerpus;

Hencuromerpus

Meroa noiaspuMeTpUund OCHOBaH Ha U3MEPEHUH
OnTruyecKon MIOTHOCTH,

VYrna npenomieHus;

+Vrna BpaieHus;

Bpemenu yaepxuBanus.

VY nenpHOE BpallleHUE He 3aBUCUT OT:
TomniuHbI Cl0s BEIIECTBA;
IIpuponsl pacTBOpHUTEINS;
Konnenrpanuu;

+BrnaxHocTu Bo3ayxa
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5. Oprannyeckasi XuMHs
5.1. Buonozuuecku akmugHble 6bICOKOMONEKYIAPHbIE 8EU4ECEA
(cmpoenue, ceoiicmea, yuacmue ¢ PYHKUUOHUPOGAHUU HCUBLIX CUCHIEM)

Atomy yriieposa B sp3-r1/16p1/1;[H0M COCTOSIHUM COOTBETCTBYET:
36-u In -cBs3b

+4 3amecturens

TpUroHalbHasl KOHPUrypauus

ATomy yriepoja B Sp3-FI/I6pI/II[HOM COCTOSIHUM COOTBETCTBYET:
36-u 17 -cBsI3b

+BaJICHTHBIN yTOJ 109°,5°

TPUTOHAIIbHAS KOHPUTYpALIUS

Atomy yriiepona B SpZ-I‘I/I6pI/Il[HOM COCTOSIHUM COOTBETCTBYET:
+3c-u ln- cBs3b

2 3aMecTUTENs

YroJ MEXY CBA3SIMU 180°

TUHEWHas KOH(Urypamus.

AToOMYy yriepojia B Sp-TUOPUIHOM COCTOSIHHHM COOTBETCTBYET:
IUI0CKasi KOH(Urypamnus;

YIOJI MEXAY CBA3SIMU 120°

+20- u 2n- cBA3U

AToMy yriepoja B Sp-TUOPUAHOM COCTOSIHUM COOTBETCTBYET:
TUTOCKasi KOH(UTYpaIus

+2 3amecTuTens

YIOJI MEXAY CBA3SIMU 120°

CKOJIBKO YTIIEPOIHBIX aTOMOB BXOJHT B COCTaB MOJIEKYIIBI 3-(heHmnOyranomna-17?
4

6

8

+10

Kakoe Ha3BaHue npaBuibHOE?
4-MeTUJITeHTaH
2-U30TPOITMIITEKCaH
3-OyTuineHTaH
+2-MeTunOyTaH.

Cornacao nomenkiarype IUPAC monexyna 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 H30MEpaMH SBJISIOTCS:
OyTaH U IMKJIOOyTaH

+r1r0KO03a B PPyKTO3a

L-ananun u D-ananun
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CTpyKTYpHBIMH H30MEPaMH 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 3aMECTHTEICH

VYkaxkuTte Mpu3HaK XUPaJTLHOCTH aTOMa Yriiepo/a:
sz-m6pnz[Hoe COCTOSIHHE

HAJIMYHE JABYX OJIMHAKOBBIX 3aMECTHTEICH
+0TCYTCTBUE OJJMHAKOBBIX 3aMECTUTENEN

Yuncno XupaabHBIX IEHTPOB B MOJIEKYJe 4-MeTHITeKCaHOHA-3!
HET XMPAJIbHOTO LIEHTpa

+1 XupaJbHBIN LEHTP

2 XUpalbHBIX LIEHTPa

4 XupalpHBIX LIEHTpa

DepoMOH MypaBbEB TeKCEH-2-alb:
UMEET XUPAIBHBIN LIEHTP

+umeer 2 crepeonzomepa
SIBJISIETCS] ONITUYECKU aKTUBHBIM

®epoMOH MypaBbEB I'eKCEH-2-alb!
SIBJISIETCS] OITHYECKU AKTUBHBIM
+5BJISIE€TCS] ONTUYECKU 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 (+) rMLepuHOBOIO anbAeruia MPeBpaTUTCS B SHAHTUOMEPHYIO
IIPY NTIOBOPOTE €€ B INIOCKOCTH HA:

180°

+270°

360°

3acnoHEHHON KOH(OpMAaIMKM 3TaHOJaMHHA COOTBETCTBYET TOPCHOHHBIN YroJl MEXKY 3aMECTUTEISIMHU:
+0°

60°

300°

3aCJ'IOHéHHOI71 KOH(bOpMaI_II/II/I STAaHOJIaMHUHA COOTBECT CTByeT TOpCPIOHHBIfI YI‘OJ'I Mexcny 3aMECTUTCIISIMUA .
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:
+Q°

60°

300°

CkomeHHON KOH(popMaiuu OyTaHa COOTBETCTBYET TOPCUOHHBIN YTro:
60°

+240°

300°

DHepreTH4ecKoMy MUHIUMYMY 3TaHAHOoINA-1,2 COOTBETCTBYET KOH(POPMALIUS:
+3aciIoHEHHas

3aTOPMOYKEHHAs

KOH(OpMalLUU 3HEPreTUYECKH OJMHAKOBBI (BBIPOXK/ICHBI)

DHepreTn4eckoMy MUHUMYMY 3TaHAHoIIa-1,2 COOTBETCTBYET KOH(POPMALIU:
3aTOPMOYKEHHAs

+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 MOJOKEHHSI aTOMOB OpoMa

Haubonee ycToitunBoMy KOHPOPMALMOHHOMY COCTOSTHUIO 1,3-AMOpOMIMKIIOTeKCaHa COOTBETCTBYET:
1-akcuanbHOE U 3-9KBaTOpUAIBHOE MOJIOKEHUSI aTOMOB Opoma

+1- 1 3-nurKBaTOpHUAIIBHBIE MTOJIOKEHHUS aTOMOB OpoMa

1- u 3-nuakcuaibHBIC TTOJIOKEHUSI AaTOMOB Opoma

Kakue coequHenns oNTHYECKN HEAKTUBHEI?
L-MoouHas Kuciora

+ME30BHHHAA KHUCJI0TA

BUHOTPA/IHAsI KUCIIOTA

B 3aBucmmoctH OT  CTPYKTYpBI VIJIEPOAHOTO CKeJeTa BCE OpraHUYecKHe COSAMHCHUS
KJIACCU(PUITUPYIOTCS Ha:

+alUKINYECKUE U IUKINIECKUE

npeieIbHbIC U HeTpeelIbHbIC

KapOOLMKINYECKUE U TETEPOLIMKINYECKUE
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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:
OCH30J1 ¥ [IUKJIONPOIIaH

TOJIYOJI U TIPOTIUJICH

+anerwieH u Oyraauen — 1, 3

TJIALWH U THPUIAH

K rerepodyHKIIMOHATBHBIM COCTUHEHUSAM MOKHO OTHECTH:

IJIMUEPUH U LUKIIONPOIaH

+ajlaHuH U TIIOK03Y

LIABEJIEBYIO KUCJIOTY U OTUJICHIJIUKOJIb
(bypaH ¥ MUKJIOTSKCaHOI

K rerepodyHKIIMOHAILHBIM COSAMHEHHUSM MOYKHO OTHECTH:
TIIMIEPUH U ITUKJIOTPOTIaH

+MOJIOUHYIO KHCIIOTY B (PPYKTO3Yy

IIaBEJICBYIO KUCIIOTY M STHIICHTIIMKOIb

TOJTYOJI U THO(EH

Kopenb Ha3BaHus OPraHUYECKOro COSAMHEHUS YKA3bIBACT:
+Ha3BaHME TJIABHOM YIIIEPOTHOM 1Ienu

CTEICHb HACHIIICHHOCTH IJIABHOM LICITH

Ha3BaHUS BceX (QYHKIIMOHATBHBIX TPYIIT

Ha3BaHUE XapaKTEPUCTHUUYECKOUN TPYIIbI

KopeHnb Ha3BaHUs OPraHNYECKOro COEAMHEHUS YKA3bIBACT:
CTEIEHb HACBIILIEHHOCTHU TJIABHOU LIETIH

Ha3BaHMs BceX (QYHKIMOHATIbHBIX TPYII

+Ha3BaHUe KapOOIMKINYECKON MITH TeTepOLUKIMYECKON
Ha3BaHUE CTaplICH XapaKTEPUCTUYECKOMN IPYIIIIbI

N3omepsb! oTngaroTes:

MOJIEKYJIIPHON Maccoin

+XUMHYECKUM CTPOCHUEM

KOJIMYECTBEHHBIM U KaYE€CTBEHHBIM COCTABOM

W3oMepsl oTanyaroTes:

MOJIEKYJIIPHON Maccoi

+B3alMHBIM PACIIOJIO)KEHUEM aTOMOB B IIPOCTPAHCTBE
Ka4€CTBE€HHBIM COCTaBOM

CTpyKTypHBIMH H30MEPAMHU HE SIBIISIOTCA:
MIPOMMOHOBAS KUCIOTA U METHIIALIETaT
+0€eH30J1 ¥ TOIYOJ

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

BerectBa sBIISIIOTCS MEXIY COOOH TOMOJIOTaMU B PAILY
CHa4, C3Hs, C4Hg

+C2Hs, C4Hio, CeHua

CHa, C4Hi1o, C7Hg

CoHa, C4Hyo, CgHig

Uucno mzomeposn, orBevaronux cocrary CsHipO, HO He mpuHaAIekKalMX K TOMOJOTHYECKOMY PAIy
CIIUPTOB, PABHO:

JIByM

+TpeMm

YETBIPEM

IISITH

Uucno n30MepoB € 3aMKHYTBIMU yTiiepoiHbIMU LensiMu coctaBa CsHyg , paBHO:!
TpeM

YETBIPEM

+IIATH

IECTH

T'oMosoroM GeH301a SABIACTCS:
CeHyo
C7His
C7Hy
+C7Hg

ToMos0TOM OEH30I1a SABIAETCS
C7His

C7Hu4

C7Hg

+CgHio

WNupyxTuBHbIN 3¢ ekt — 370!

+1epenaya dJ€KTPOHHOTO BIMAHUS 3AMECTUTENEH I10 LIETIN G CBA3EH

repeaayda IEKTPOHHOTO BIMSAHUSA 3aMECTUTEIIEH T10 LIETIH CONPSIKEHHON CUCTEME

repeaayda EKTPOHHOTO BIMSIHUSA 3aMECTUTEIIEH 110 LIENU OJIMHAPHBIX CBS3€H U TPOMHBIX CBI3EH

I'padmuecku nericTBre HHAYKTUBHOTO 3 dekTa H300paxaroT:

+CTpenKoi, COBNAAAIOIIEH C MOJIO)KEHUEM BAJEHTHON YEPTOYKH U HANpPaBICHHONM OCTPUEM B CTOPOHY
OoJiee PIEKTPOOTPULIATETLHOIO aTOMa

M30THYTOM CTPENKOW, HayaJlo KOTOPOM NOKa3bIBaeT, KaKU€ pP- U - DJIEKTPOHBI CMEIIAOTCS, a KOHEL] —
CBSI3b MJIM aTOM, K KOTOPBIM OHHM CMEIIAI0TCSI

CTPEJIKOH, HalIPaBJICHHOM OCTPHEM B CTOPOHY 00Jiee 3JIEKTPOOTPULIATEIFHOTO aToMa

W30THYTOM CTPEJIKOM, COBNAJAONIEH C MOJOKEHHEM BAJCHTHOW YEPTOYKH M HANPABICHHONW OCTPUEM B
CTOPOHY CBSI3U WJIM aTOMa, K KOTOPBIM OHM CMELIAeTCs
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OTpunaTenbHBIA UHIYKTUBHBIA 3(D(PEKT MPOSIBIISIOT 3aMECTUTEIIH .

HIPUTATUBAIOIIUE IEKTPOHHYIO INIOTHOCTH G-CBSA3U CUJIbHEE B CTOPOHY aTOMa YIJiepo/ia Mo CPAaBHEHUIO
C aTOMOM BOZOpOJa

[IEpEAIOLIUE 3IEKTPOHHOE BIUSHUE 110 CONPSHKEHHOM CHCTEME

CMeEIlalolue JEKTPOHHYIO IUIOTHOCTh G-CBSI3M B CTOPOHY aToMa yriiepoja MO CPaBHEHHUIO C aTOMOM
BOZOpOJA

3aMecCTHTENH C OTPULIATEILHBIM HHIYKTUBHBIM 3(()EKTOM HA3bIBAIOT:
ANEKTPOHOJOHOPHBIMU

+3JIEKTPOHOAKLENITOPHBIMHA

3amectutenu | pona

3amectutenu |l poga

[TonoXuTenbHBINH MHIYKTUBHBIA 3P PEKT MPOSABISAIOT 3aMECTHTEIH

PUTATUBAIOIINE 3JIEKTPOHHYIO IINIOTHOCTh G-CBSA3HM CHUJIBHEE B CTOPOHY aTOMa YIJIEpOJa 110 CPAaBHEHHUIO C
aTOMOM BOJ0pPOJa

IIepEealoIUe 3JIEKTPOHHOE BIUSHUE 110 CONPSHKEHHON CUCTEME

+cMemarmye 3JIEKTPOHHYIO INIOTHOCTh G-CBSI3U B CTOPOHY aTOMa YIJIEpPOZa II0 CPAaBHEHHUIO C aTOMOM
BOZOpOJA

3aMeCTUTENH C TIOJIOKUTEbHBIM HHIYKTUBHBIM 3 ()EeKTOM Ha3bIBAIOT:
3amectuTenu | ponga

3amectutenu |l poga

+3JIEKTPOHOJOHOPHBIMU

ANEKTPOHOAKIIETITOPHBIMU

Me3zomepHbIit 3G HeKT — 3TO:

repeaayda EKTPOHHOTO BIMSHUS 3aMECTUTEIICH 110 LIENHU G CBA3EH

+1epenaya 3J€KTPOHHOTO BIMSHUS 3aMECTUTENIEH 10 LIETIN CONPSIKEHHON CUCTEMBI

repeaayda EKTPOHHOTO BIMSIHUS 3AMECTUTEIIEH 110 LIENU OJMHAPHBIX CBSI3€H U TPOWHBIX CBS3EU

I'paduuecku aeiictBue MmezoMmepHOro 3 dexra 0003HaAYALTCS:

CTPEJKOM, COBNAJAIOIIEH C MOJOKEHUEM BAJICHTHOM YEPTOUKHM U HAINPABICHHON OCTPHUEM B CTOPOHY
0oJ1ee IEKTPOOTPULIATENILHOTO aToMa

+U30THYTOM CTPENIKOM, HayaJlo KOTOPOW MOKAa3bIBAET, KAKUE P- U T- IJIEKTPOHBI CMEUIAKOTCS, a KOHEL[ —
CBA3b WJIM aTOM, K KOTOPBIM OHH CMCIIA0TCA

CTPEJIKOM, HallPpaBJIEHHOM OCTPHEM B CTOPOHY 00Jiee 3JeKTPOOTPULIATEIFHOIO aToMa

M30THYTOM CTPEJIKOM, COBNAJAIOLIEH C IOJOKEHHEM BAJCHTHOW YEPTOYKH M HAIPABICHHOW OCTPUEM B
CTOPOHY CBSI3U WJIM aTOMa, K KOTOPBIM OHM CMELIAETCs

KapOokcunpHas rpyrmia B MolieKyse O€H30iHON KUCTOTHI MPOSBIIAET Y3 HEKTHI:
OTPULIATEIIbHBINA UHAYKTUBHBIN U IOJOKUTEIBHBIN ME30MEPHBIN
MOJIOKUTEIBHBIA MHIYKTUBHBINA U OTPULATEIbHBIA ME3OMEPHBIN
+0oTpULATENBHBI ME30OMEPHBIN U OTPULIATEIbHBIN NHAYKTUBHBIN
MOJIOKUTENBHBIA UHIYKTUBHBIN U MOJ0KUTENBHBIA ME30MEPHBII

5.2. Knaccugpukayusa opzanuveckux coeOuHeHuil u peaxyuii

lanorennpoBanue ajakaHOB OTHOCHUTCS K pEaKLMSIM
+3aMeICHUS
SJIMMUHUPOBAHUSA
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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 T'OMOJIMTUYECKOM Pa3pbIBE KOBaJICHTHOM CBSI3U YaCTHUIbI
+pa)11/1KaJ11)1, YaCTHUIbl C HCCIIAPCHHBIMU 3JICKTPOHAMU

KaTHUOHBI 1 aHHOHBI

MOJICKYJIbI 1 NOHBbI

[Ipr reTepoMTUYECKOM pa3pbiBE KOBAJICHTHOM CBA3W  YacCTHULIbI
paauKaibl, YaCTULBI C HECHAPEHHBIMU 3JIEKTPOHAMU

+KaTUOHBI U AaHUOHBI

MOJIEKYJIbI I HOHBI

Yactunpl wim ¢GparMeHTBl MOJIEKYJ peareHTa, COJepiKallue CBOOOAHYIO, JIOCTYNHYIO OpOWTallb U

MMEIOLIHNE HEJJOCTATOK IEKTPOHHON TNIOTHOCTH HA3bIBAIOTCS:
panukazamu

HyKJIeopuIaMu

+anexTpopunam

YacTuiel unu parMeHThl MOJIEKYIT peareHTa, CoJAepIKalye MoABMKHYIO SJIEKTPOHHYIO TTapy U UMEIOIIIHE

M30BITOK 3JIEKTPOHHON TNIOTHOCTH Ha3bIBAIOTCS:
panukazamu

+HyKIeopuIamMmu

aneKTpoduIamMm

["oMomH3y Jterye moBeprarTCs:
+MaJonoJISIpHBIE CBSA3U
IMOJIAPHBIC KOBAJICHTHBIC CBA3U
MOHHBIE CBS3U

BOJIOPOJTHBIE

Jlns1 ToMoi3a HeOOXOTMMBI:

+)KECTKHE yCIoBHsl (HarpeBaHue. O0IyICHHE)

MSTKHE yCIOBUS (IOJIIPHBIE PACTBOPUTEIH)
OOBbIUHBIC, JAHHBIE YCIOBHS (KOMHATHAs TeMIIepaTypa)

FeTepOHI/By JICTYC MOABCPraroTCs:
MaJIONOJIAPHBIC CBA3U
+CI/IJ1LHOHOJ'I${pHBIC KOBaJICHTHBIC CBA3U
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HWOHHBIE CBSI3U
BOJIOPOJIHBIE

JInst reTeposin3a HeoOXOTUMBI:

o0ydyeHHe

+IOJSIPHBIC  PACTBOPUTEITH

OOBIUHBIC, TAHHBIE YCIOBHs (KOMHATHAS TEMIIepaTypa)

qaCTI/IL[a, HEC OTHOCAIIasACA K HECTaOMIIbHBIM MMPOMCIKYTOYHBIM HaCTUIIAM MHOTI'OCTYIICHYATLIX ITPOLECCOB

KapOKaTHOH.

KapOaHHUOH.

OpraHUYeCKUM

+ MOJIEKYJTBI U HIOHBI HEOPTaHUIECKON

W3 Tpex BUIOB KapOOKATHOHOB 00JIe€ yCTOWYMBBIM SBIISETCS:
nepeuuHblii RC*H,
sropuunsiii RC'HR
+rpetnunsiii RC'R

R
N3 nByx nepBUYHBIX KapOOKaTHOHOB 00jiee CTAOUIILHBIM SIBISETCS !
+
CH;—C H;
+C6H5—C+H2

Hykneodun — 3To yacTuia, Koropas:

IIPUCOETUHSET IPOTOH

+aTaKyeT M0JIOKUTEIIBHO 3apsKEHHBIN aToM yriaepoja

MIOCTABJISET Mapy 3JIEKTPOHOB Uil 00pa30BaHUs XMMUUYECKON CBSI3U

Hyxneodun — 310 yactuua, kotopas:
MPUCOEIUHSIET MPOTOH
MOCTAaBIISIET Mapy JICKTPOHOB JJIsi 00pa30BaAHMSI XUMUUYECKON CBS3H

+1ocTaBisieT CBOOOIHYIO OpOUTAIB TSl 00pa30BaHUs XUMUYECKOM CBS3H

DnekTpodui — 3TO YacTUIIA:

criocoOHast K 00pa30BaHUIO CBS3U C HYKJIEO(DUIOM
+cnocoOHast K 00pa30BaHUIO CBSI3U CO CBOOOAHBIM PAIUKAIIOM
aKLETTOp AJIEKTPOHHOH Maphl

DnexTpodun — 3To YacTuua:

+I0HOp JIEKTPOHHOM Hapbl

criocoOHast K 00pa30BaHUIO CBS3U C HYKJIEO(DUIOM
AKIIENITOP JIEKTPOHHOM Maphl

VYkaxkuTe HyKJI€Oo(PUIbHYIO YaCTUILY:
NO,"

+H

H+

VYkaxure HyKJIeo(UIbHYIO YaCTUILY:
+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:
AJIEKTPOHOU30BITOUYHBIC CHCTEMBI
+3JIeKTPOHOICHUITUTHBIE CHCTEMBI
CTaOMIIM3UPYIOTCS AIEKTPOHOI0OHOPAMU

CBOOOHBIE PaIUKAIIBI:

CTaOMIIN3UPYIOTCS SJIEKTPOHOAOHOPAMHU
+00pa3yroTcs B MOJISPHBIX PACTBOPUTEISAX
3JIEKTPOHOU30BITOUHBIE CUCTEMBI

He cripaBenuBo yTBEpKIAEHUE O TOM, YTO U30IPONWIBHBIN PaJuKal:
SIBJISIETCS] TPETHYHBIM PaIuKaIOM

+CONEPIKHT Sp°-THOPH/IHBII aTOM Yrieposa

cTabuiIbHEe H-TIPOIMIIBHOTO PaJnKaia

He cnpaBeqmnBo yTBepkA€HHUE O TOM, YTO U3OMPOMUIBHBINA pauKa:
SIBJISIETCS] TPETUYHBIM PAIUKATIOM

cTabuibHee H-TIPONIIIBHOTO pajrKaia

+croco0eH OTIIEIIATh aTOM XJIOpa y MOJIEKYJIbI XJIopa

He cripaBenmnBo yTBEpkKIAEHUE O TOM, YTO KapOOKATHOH:
JIEKTPOHOIEPUIIUTEH

+COJIEP’)KUT aTOM YTJIEpOa € MOJOKUTEIbHBIM 3apsiIoM
CTaOWIIN3UPYETCS ANEKTPOHOAKIIETITOPAMHU

He cnpaBenmnBo yTBep)AeHHE O TOM, UTO KapOOKATHOH:
AIEKTPOHOIE(DULIUTEH

CTaOUIN3UPYETCS DIEKTPOHOAKIIEITOPAMU

+00pa3zyeTrcs Mpyu TOMOJTUTUYECKOM Pa3phiBe

He cripaBenmnBo yTBEpkKACHHUE 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:

COJIEPKUT aTOM YTJIEpO/ia C OJJHUM HECTIAPEHHBIM JIEKTPOHOM
COJIEPKUT aTOM YIJIEpO/ia B sz-I‘I/I6pI/II[HOM COCTOSIHUU
+00pazyeTcst Mpu TeTEPOTUTHICCKOM Pa3phIBe KOBAJICHTHON CBSI3U
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J1J1s Kakoro COeTMHEHUS BO3MOYKHO 3JIEKTPOPHUIbHOE MPUCOCTUHEHHE?
MpomnaH

+IUKIJIOreKCEeH

2-6pomOyTaH

J1J1s1 KaKOTO COCTUHEHHSI BO3MOXHO JIEKTPOPHIEHOE IPUCOCTUHEHUE?
nporaH

2-6pomOyTaH

+0yTeH-2-0Bast KHCI0Ta

[To MexaHU3My paauKaIbHOIO 3aMelIeHHs] Oy1yT IPOTEKAaTh peaKLus:
CH3-CH,—CH,-Cl + Cl, 2y

+CH, = CH, + Br; A_’¢_>ICI

CsH5-CH3 + Brs hv_>

ITo MexaHu3My paJuKaIbHOTO 3aMEIICHUs OYIyT MPOTEKATh PEAKIIHS:
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 yrBepxxnenus Bepubl? [Ipu 6poMupoBaHUH STUIICHA SIEKTPODUIT:
+Br'

aT aKyeT 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 YIJIEPOJIa U3 Sp - B SP°-THOPHIIHOE COCTOSIHIE

Kakoe ytBepxneHne BepHO? B peaknusix 31eKTpo(UIBbHOTO MPHUCOSTUHEHNST aJKeHOB 00pa3oBaHHE T-
KOMILJIEKCA COIPOBOXK/IAETCS:

TIEPEX0JIOM aTOMa YIJIEPOJa U3 Sp°- B SP°-THOPHIIHOE COCTOSIHIE

+o0pa3oBaHreM KapOOKaTHOHA

pa3pymeHnueM T-CBS3H

Kakoe yrBepxnenue BepHO? B peakmusx >MeKTpOPHIFHOTO MPUCOCTUHEHUSI AIKEHOB 00pa3oBaHHE G-
KOMILJIEKCA COIPOBOXK/IAETCS:

paspymeHueM TT-CBS3H

+00pa3oBaHUEM G-CBS3HU

o0Opa3oBaHHeM KapOOKaTHOHA

Kaxoe ytBepknenue BepHo? B peaknusax smekTpouibHOr0 MpHCOEAMHEHUs alKeHOB oOpa3oBaHHE G-
KOMILJIEKCA COIPOBOXKIAETCS:

o0Opa3oBaHHeM KapOOKaTHOHA

pa3pylIeHUEM T-CBS3U
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+o0pa3oBaHneM KapOaHHOHA

Bo3zpacTtanue peakinoHHON ClIOCOOHOCTH MOJIEKYJI B PEAKLIUAX TaJIOTEHUPOBAHUS IIPOUCXOANT B PSNY:
MIPOIEHOBAs KUCJIOTA, 2-METUIIIIPOIEH, IPOTIEH

+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 nporekaer npoTuB mpaBuia MapkoBHUKOBA?
ruapaTanys nporeHa

+ruapaTanys NporneHoBON KUCIOTHI

ruapaTanus OyTeH-2-0BOM KUCIOTHI

Kakas peaknum nporekaer mpoTHB MpaBuiia MapkOBHHKOBA?
TUIpaTaIysl MPOIeHa

ruapaTanus OyTeH-2-0BOM KUCIOTHI

+TUApHUpPOBaHNE ITUKJIOTCKCEHA

CoenuHenue, criocoOHOE OPOMHPOBATHCS TI0 MEXAHU3MY JIEKTPOPHIBHOTO 3aMEIICHUS:
TOJTYOJI

+UHIOI

HUTPOOCH30J1

Coenunenue, cnocoOHOe OPOMUPOBATHCS 10 MEXAHU3MY JEKTPOYUIBLHOTO 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 peakiusx 31eKTpopHIbHOTO 3aMeIIEeHUs Y apeHOB:
+ 00pa3zoBaHMEe G-KOMIUIEKCA, KaK IPAaBUIIO, TUMUTUPYET CKOPOCTh PEAKLIUU
T-KOMIUIEKC He apoMaTHyeH

G-KOMIUIEKC apOMAaTU4EH

B kakux ycloBusix MpoTeKaHHE peakuu 3JIeKTPO(OUILHOTO 3aMeleHUs] HEBO3MOXKHO?
+CgHg + Br2 hv_>

CeHs — NH, + CH3 — Cl AQ—P

CeHg + CHsCOCI A€,

B kakwmx YCIOBUAX TIPOTCKAHHUEC PCAKIUU BJICKTpO(I)I/IJIBHOFO 3aMCIICHUSA HEBO3MOXKHO?
CeHs — NH, + CH3-ClI Age—b
+CH3-CgHs + CH3—CH3 %,
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CeHs + CHsCOCI A

K 3aMCCTHUTCIISIM OpTO' nu 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 AApE HE OTHOCHUTCA rpyl'[l'IaZ
-SO3H

+ —NH>

—COR

Kakue 3amecturenu 1e3akTUBUPYIOT OEH30JbHOE KOJIBIIO, SIBJISSCH OPTO- U Mapa-OpUEeHTaHTaMu?
—CHO

+-F

—NH;

—NH-CH3

PeaknmonHast ctocOOHOCTH MOJICKYJI B PEAKIHSIX JICKTPOPIIILHOTO 3aMEIICHUS YBEIIMIUBACTCS B PSTY:
0eH30:1, PeHOI, MUPPOIT, TUPUIUH

+nupuuH, 6eH3011, HEHO, MUPPOIT

UPPOJI, OCH30J1, TUPHUIUH, (HEHOT

deHo, muppo, OEH30JI, TUPHIUH

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 CTaOUIIeH, YeM BCTYMAIOUINN 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 psny HyKI€opHIEHOCTE HOHOB B BOJHOM 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 peakuus He oCyIecTBIIETCS?
Br + CH;OH — CH3Br + OH™
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+Br + CH3—CH3 — CH3Br + CH3_
HBr+ CHsOH — CH3Br + HOH
NH3; + CH;-CHyI — [CH3—CH2NH3]+ I

Kakoii u3 anpiern10B HaMMeHee aKTHBEH B PEAKLUAX HYKJICO(PUILHOTO MPUCOSAMHEHUS?
TPUXJIOPYKCYCHBIN

+YKCYCHBII

MYpaBbUHBIN

2-METUJIPOTTOHOBBIN

Kakoe u3 coenvHenunii HauMeHee akTUBHO B An-peakiusix?
CH3CH2CHO

+CH3CHO

CH3COCH3

C,HsCOCHjs

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

CH3CH,CHO

[TpoayKT anba0IbHOM KOHICHCAIIMY TIPOTTAHAIIS
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

CH3CH,COO > HOOC-CH,-COO > HOOC-COO

+ HOOC-COO > HOOC-CH,-COO > CH3CH,COO
HOOC-CH,-COO™> HOOC-COO > CH3CH,COO

Kakwue u3 peakimii npotekarot mo CH-KHCIOTHOMY 1EHTpY?
CH3-COOH + C,Hs0H —

CH3-COOH + PCl5 —

+CH3-CH,-COOH + Cl, —

CH3-COOH + NH3 —

Peakuuu anunupoBaHus — 3TO PeaKIUH:
AIEKTPOPUIHHOTO MPUCOSTMHEHUS
ANEKTPOPUITBHOTO 3aMEIICHUS
HYKJICO(PUITHLHOTO IPUCOSTUHEHUS
+HYKJ1€0(UIBLHOTO 3aMeTeHHUs
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Kakue u3 coennHeHui ABISIOTCS allWJIUPYIOIUMHA 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 > (RC0O),0 > R-COOH

R-CO-NH, > (RCO),0 > R-CO-ClI

(RCO),0 > R-CO-CI > R-CO-OH

5.3. Conpsascennvie u apomamuyeckue coeOUHeHUs

ConpspxkeHue — 3To:

BBIPaBHUBAHME CBSA3EU 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

Jlenokanu3oBaHHas CBSI3b — ATO:

+KOBaJIeHTHAs CBsI3b, MOJIEKYJIIpHAsi OPOUTANIL KOTOPOM OXBAThIBAeT OoJiee IBYX aTOMOB
JIOHOPHO-AKIENITOPHASI CBs3b, OOpa30BaHHAs MPH B3aMMOJICUCTBUM 3alOTHEHHOM JABYXAJICKTPOHHOU
opOHTaTM OJHOTO aTOMa ¢ BAKAHTHOM OpOUTAJIBIO APYrOoro aroma

KOBQJICHTHAS CBSI3b, MOJIEKYJISIPHASI OPOUTAIIb KOTOPOM OXBAThIBAET OOJIee ABYX MOJICKYJI

Jlenokann3oBaHHBIE CBSI3M XapaKTEPHBI JIJIS

MOJIEKYJI, COJIEPKAIINX T -CBSI3H , OTACIICHHBIX IByMs IPOCTBIMU CBSI3SIMU OT COCEHETO 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 OTpULIATENbHBIN 3((HEKT NpOosIBIISAET:
KapOOKCHJIbHAS TPYIINa B MOJIEKYJIE aKpUIIOBOM KUCIIOTBI
TMJIPOKCUIIbHAS TPYIIa B MoJieKyie (eHona

+anpJeTHIHA TPYIIIa B MOJICKYJIE dTaHaIsA

XJIOp B MOJIEKYJIE BUHHIXJIOpHIa

OTpunarenbHbIi HHAYKTUBHBINA U OTPHUIIATENbHBI Me30MepHBIH 3(h(hEKThI MPOSBISET:
aMUHOTPYIIIa B MOJIEKYJIe aHUJIMHA

+HUTPOTpPYIIa B MOJIEKYJle HUTpoOeH3011a

METOKCHUTPYIIIa B MOJIEKYJIE BHHUIIMETHIIOBOTO 3(hupa

OpoM B MOJIEKyJe STHIOpOMHUIa

TonbKO NOMOKUTENBHBIN UHAYKTUBHBIN 3()()EKT NposIBIIsEeT:
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aMUHOTPYTITA B MOJICKYJIE aHWIINHA
HUTPOTPYIIIA B MOJIEKYJIE HUTPOOEH30I1a
+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

dbenomna

aHWINHA

+akposenHa (mporneHas)

T-T-COTIPSKEHUE UMEET MECTO B MOJICKYJIE:
aHWINHA

(dhenona

aHWINHA

+0CH30MHON KUCIIOTHI

T-T-COMPSDKEHNE HE UMEET MECTO B MOJIEKYJIE!
Oyraauena-1,3

+aHuInHA

aKkpoJienHa (IporeHaIs )

OEH30MHOHN KUCIOTHI

p-T-CONPSHKEHUE UMEET MECTO B MOJIEKYJIE:
OeH3abIernaa

+aHuJIMHa

AKpUJIOBOM (IMTPOTICHOBOM) KHCIIOTHI
BUHWIXJIOpUJA

P-T-CONPSKEHUE UMEET MECTO B MOJIEKYJIE:
OeH3aibIernaa

aKpUIIOBOH (IIPONIEHOBOM) KHCIOTHI
+BHHUIIXJIOpUIA

xJIopOeH3oa

P-T-CONPSIKEHUE UMEET MECTO B MOJIEKYJIAX:
ATUJIAMHUHA

AKPHUIJIOBOH (ITPOTIEHOBOI) KUCTOTHI
+x70pOeH301a

OeH3aIbIernIa

P-T-COTPSKCHUE HE UMEET MECTO B MOJICKYJIC:
XJ0pOeH301a

+0eH3aIbaeruaa

aHWJINHA

BUHUWJIXJIOpUIA
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p-Tt-conpspKEeHUE 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 sBasieTcst npumMepoM OTKPBITON T-T-COMPSKEHHOM CUCTEMBI C TeTEpOaTOMOM B IICTH:
aKpoJIEuH

+yKCcycHast KHCJIOTa

aKpuJIOBasl KUCIIOTa

COpOMHOBasE KUCIIOTA

[Ipumep p-m-CONpPsAKEHHON CUCTEMBI C OTKPBITON YTIIEPOIHON LENbIO:
OeH3011

+aJUIMI-aHUOH

AKPUIIOHUTPHUII

alerar-uoH

alUTENICH

He sBisiercst npuMepoM OTKPBITON P-T-CONPSKEHHON CUCTEMBI C TETEPOATOMOM B LIEIIN:
aueraT-uoH

BUHWJIMETHIIOBBIHN 3(hup

aneraMuz

+KOpHUYHAs KUCIO0Ta

[TpaBuio XtOKKes WK MOHITHE apOMAaTHYHOCTH (OPMYIIUPYETCS CIEYIOIIAM 00pa3oM:

COCJIMHEHUE apOMAaTHYHO, €CIM OHO WUMEET COIPSDKEHHYI T-3JIEKTPOHHYIO CHUCTEMY, COJEpPIKAIILYIO
(4n+2) n-snextponos, rae n=0,1,2,3...

+COeTMHEHNE apOMATUYHO, €CITH OHO UMEET TUIOCKUI 3aMKHYTBIN ITUKJI M COMPSHKEHHYIO TT-3JIEKTPOHHYIO
CHCTEMY, OXBATHIBAIOIIYIO BCE aTOMBI ITUKJIA U COAEPIKAIIYIO (4N+2) m-37eKTPOHOB, TJ¢ N= IIeJI0€ YHCIIO0
COCJIMHEHUE apOMAaTUYHO, €CIIM OHO MMEET HEPa3BETBIICHHYIO YIIIEBOJOPOJIHYIO II€TIh U COMPSHKCHHYIO
T-3JIEKTPOHHYIO CHCTEMY

ApOMaTHYHOCTHIO 00JIaIa€T CIAEAYIOIIEE reTePOIIMKINIECKOE COCTUHEHHE:
+IypuH

AHUJINH

MUTIEPUTUH

OeH30lHas KUCIIOTa

ApPOMaTHIHOCTBIO 00J1a/TaeT CIICTYIOINIEe TEeTePOIMKINIECKOE COSTMHCHHUE:
AHUJINH

HI/IHepI/I)II/IH

+HHUKOTHHOBAS KHCJIOTA

OeH30iiHas KHCI0Ta
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ApOMaTHYHOCTBIO 00JIAZaET CIACAYIOIIEE TeTEPOIMKINISCKOE COCTUHEHHE:
+THa3on

OeH30lHas KUCIIOTa

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

DNEeKTPOHOIOHOPHBIM 3aMECTUTENIEM SBJISIETCA:
TaJIOI'€HbI

+aTOMBI METAJIOB

KapOOKCHJIbHAsl TpyIa

HUTPOTpymIa

DJEeKTPOHOAKIIEITOPHBIM 3aMECTUTEIIEM SIBIISETCS:
AIIKUJIBHAS TPYIIa

aTOMBbI METaJJIOB

+KapOOHUIIbHAS

HUTPOTpYyNIa Tpymnna

DNEeKTPOHOAKLENITOPHBIM 3aMECTUTEIIEM SIBIISIETCSI:
TUIPOKCOTPYyIIa

aTOMBbI METAJJIOB

METHJIbHAA rpymnna

+HUTpOTrpyMIa rpymnmna

[TonoxuTenbHbIH UHAYKTUBHBINA 3P QeKT (+J) IposiBIIsSeT 3aMEeCTUTENb!
+3J1EKTPOHOTOHOPHBIN

AJIEKTPOHOAKIIETITOPHBIH

IIPU ATOM Ha aTOME YIJIepo/ia BO3HUKAET

YaCTHYHO MOJIOKUTENbHBIH 3apsn (87)

+9aCTHYHO OTPHUIIATEIBHBIH 3apsi (O)

Tonbko oTpULIIATENBHBIA 3JIEKTPOHHBIN 3(PPEKT aTOM XJI0pa MPOSBISAET B MOJIEKYJIE
+xmopoenson (CeHsCl)
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oensunxiopunae (CsHsCH,CI)
Bunuixsopuae (C,HzCl)

OTpunaTenbHbIA UHIYKTUBHBIA U TTOJIOKHUTEIBHBIA ME30MEpPHBIN 3P (EKT MpOsBIIICT:

+amuHorpymnma B Mosekyie stiwnamuHa (CH3CHaNHj)

KapOOHUJIbHAS TpylIa B MoJieKyie akposieunna (mponenaie —C3zHsO)

amuHorpymnmna B Mosiekyne anwinaa (CsHsNHy)
rajgore B mojekyie srana (CoHsCl)

T, T-COTIPSKEHHAs CUCTEMA.
+rekcarpuen-1,3,5
ponaaneH

BUHUJIXJIOPHU]T

T, T-CONpPSKEHHAs CHCTEMA!
IpoTagneH

+HadTanNH

BUHIJIXJIOPU

D, - COIIPSDKEHHAsT CUCTEMa:
+aHUJINH

AJUTUIIXJIOPU T

IAPPOI

D, T- COIIPSDKEHHAS CUCTEMA.
AITAIIXJIOPU

+akpuiIoBast KUCJI0Ta
IUPPOI

ApoMaTHYECKOE COCTMHCHHUE:
+IUKIJIOreKCcaTpueH
UKI00yTaTueH
LHUKJIONEHTOUEHUIT-aHHOH

ApOMaTHYECKOE COETUHEHUE!
LUKJI00yTaIueH
+IUKIJIOr€KCEH
LUKJIONIEHTOAUECHNUII-aHUOH

- HCAOCTATOYHAs apOMAaTHYICCKaAA cucreMa.
+Qypan

IMUPpPOI

IMUPUMHUINH

- HEIOCTATOYHAsI apOMaTUYIECKas] CUCTEMA.
APPOJI

+IpuIuH

MUAPUMUIUH

XapakTepucTUKa HHIYKTUBHOTO 3((ekra 3amecTuTeneit:

+cnalblif 3aTyXaromuii
CMeEIIaeT AIEKTPOHHYIO INIOTHOCTD BJIOJIb G-CBS3EH
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MPOABJIACTCA TOJIBKO B COMPAKCHHBIX CUCTCMAaX

OcHOBHas XapaKTepPUCTUKA ME30MEPHOT0 () (eKTa 3aMecTUTENEH B MOJIEKyIax:
+TPOSBISIETCS B T, M- CONPSDKEHHBIX CHCTEMaX

HE MPOSABISETCS MIPU 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

+x710pOEH301

XJIOPUCTBIHA PO

B kakoii MoJieKyJie THIPOKCUTPYIIa SIBISIETCS SIEKTPOHOT0OHOPOM?
+denon

3TaHOJ

m-aMUHO(EHOT

B kaxoil Monekyse ruijpoKCUrpymnmna sBisercs IEKTPOHOJOHOPOM?
3TaHOJI

+TInIepruH

n-aMUHO(EHOIT

B kaxoiif Monekysne aMmuHOrpymma 06J1aaaeT ME30MEPHBIM U UHTYKTUBHBIM () (heKTaMu 0JHOBPEMEHHO?
+aHUJINH

JUMETHUIAMUH

METUJIATUIIAMUH

B kaxoii Monekyse aMMHOrpymnmna 06Ja1aeT Me30MEPHBIM U UHIYKTUBHBIM 3¢ (heKTaMu 0JHOBPEMEHHO?
JTUMETHIIAMUH

+denmnmerniaMun

METHWITUIIAMUH

B kakux MoseKynax rerepoaroM y4acTBYeT B T,7T-CONPSDKEHNUN?
+IUpUMUINH

MMHJ1a30]1

APPOT

B kakux Monekysax rerepoaroM y4acTBYeT B T,7T-CONPSLKEHUN?
MMH1a301

+IypuH

UpPOT

B kakux monekynax pyHKUIMOHANbHAS TPYIIa yYacTBYET B P,M-CONMPSKEHUH?
aHUJINH

+1porneHaIb

beHon
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B kakux mMonekynax (yHKIHOHAIbHAS TPYIINA y4aCTBYET B P,M-COMPSIKEHUU?
+0eH30iiHasg KMCI0Ta

AHUJINH

dheHon

B xakux Monekynax rerepoaroM y4acTBYET B P,M-CONPSKEHUHN?
+nupuauH

bypan
UPa3on

B kakux Monekysiax rerepoaroM y4acTBYyeT B P,mT-CONPSHKEHUN?
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

+aK1enTopsl IPOTOHA

AKILIEITOPBI AJIEKTPOHHBIX T1ap

B 3aBucumocTy OT mpupoabl aTOMa B KUCIOTHOM LIEHTPE Pa3InyaroT:
+ C—H u O—H xucnotsl

Mg-H u N-H xucnotsr

S-Hu R-H

P-H u L-H xucnotsl

CtaOunpHOCTh aHMOHA (CONPSHKEHHOTO OCHOBAHMSI) HE 3aBUCHT OT:
+OCHOBHOCTH KHCIIOTHI

MIPUPOJIBI aTOMA B KUCIOTHOM IIEHTPE

MIPUPOBI paJrKaia, CBI3aHHOTO C KUCIOTHBIM IIEHTPOM

Cuna KuCJIOTBl HE 3aBUCHT OT:

+TeMIIEPaTyphl

MPUPOIBI pACTBOPUTENA

CTEIICHU JeI0KaIn3alui OTPULATEILHOTO 3apsiia B aHHOHE — COIPSIKEHHOM OCHOBAaHUU
KOHIIEHTpalLlud pacTBOpa

B psny CH3COOH — CH2CICOOH — CCI3COOH xucnoTHbie CBOKCTBA:
+YCHJINBAKOTCS

ociabeBaroT

HE U3MEHSIFOTCS

CHaYaja yCUJIMBAIOTCS, TIOTOM OCIa0eBatOT

K 7 — ocHOBaHUSIM OTHOCSTCS:
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MPOMUJICH W MpOnaH
+TOJyO ¥ 3TUIIOEH301

(EHWIITUIICH U U30TICHTAaH
NEHTHH — 2 U TUPPOJIUAHH

K n — ocHOBaHHMAM OTHOCATCA:
arieTuIiieH u OyTaH
+3TaHOJI U AallIETOH
(hEeHWIITUIICH U JUMETUTIAMIH

K n — ocHOBaHUSM OTHOCSTCS:
arneTusieH u OyTaH
(heHWIATUIICH U JUMETUIIAMIH
+aHWINH U TUMETUIIOBBINA dpup

BonoponHas cBsi3b NPUCYTCTBYET B MOJIEKYJlaxX:
+YKCYCHOM KHMCIJIOTBI U aMMHAaKa

O€H30J1a ¥ aHWIMHA

CAJINLIUIIOBOIO AJIbJIEIUIa U CTUPOJIA

BomopoiHas cBsi3b IPUCYTCTBYET B MOJICKYJIaX:
OeH30J1a 1 aHWJIMHA

+MeTraHos1a ¥ PTOPOBOIOPOIA

CJIMIIMIIOBOTO JIbJICTHIA U CTUPOJIA

B peaxnuto ¢ NaOH Oyner BcTymnarts:
H3C-CH,-OH

HsC-NH-CHs3

H3C-CgHs

+HO-CgHs

Haubonee cunbHBIM OCHOBaHUEM OYET:
aMUHOOEH30J1
+1-aMHUHO-2-MeTHIIOEH30I1
1-amMuHO-2-HUTPOOCH30IT
1-amMuHO-2-THAPOKCUOEH30T

KucnotHocTs mpomanTrona 60bliie mponaHona, T.K.:
AJIEKTPOOTPHUIIATEIBHOCTD y KACIOPO/Ia OOJIBIIE YeM Y Cephl
+IOJSIPU3YEMOCTh CEpPhI OObIIIe

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 AUMCTHUIIAMHHA II0 CPABHCHUIO C AHWJIMHOM JOKAa3bIBACT PCEaKUUA C:
HNO;
CH;CI
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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 cuibHOM KUCIIOTOM SABIISICTCS:
npomnaxoi-1

npomnananoi-1,2

MPOIUIAMHH

+nponanTroi-1

bonee cunbHBIE KUCIIOTHBIE CBOMCTBA 3TAHTHOJIA 1O CPAaBHCHHUIO C 3TAaHOJIOM MOXXHO I0Ka3aTb peaKHI/Ieﬁ

C:
CH3-CH,-CI
+HgC|2
NaOH

Na

OTtpunarenbHbIil Me30MepHBIN YPPEKT yCUITHBAET KUCIOTHBIE CBOMCTBA B COSIMHEHUH:

H3C-CH,-OH
CI-CH,-COOH

CH,

COCH

NO,

COOH

+

HaI/I6OHee CHa6BIM OCHOBAHHUEM ABJISICTCA COCANHCHUC!
CoHs—NH,

(C,Hs),—NH

CeHs—NH,

+NO,—CgHs—NH-.

C NaOH c o6pa3oBanueM coneit Oyaer pearupoBaTh COeTUHEHUE:

npormnaxo-1
2-METUJIIPOTNIAaHOI-2
+okcrOeH301
STUIIAMUH.

DTaHTHOI ABIIIETCS 00JIee CHIIBHON KHCIIOTON YeM OTUJIAaMHH, T.K.:

+aToM cephl Jierde NoJsIpu3yeTcs
a30T 0oJiee AIEKTPOOTPHUIIATEICH
panukai npossiser +J
SH-rpynma npossiser —J

160



OTaHon W HapkojaH (2,2,2-TpuOpOMITaHOJ) MPUMEHSIOTCS B KauyeCTBE HAPKOIUTHYECKUX CPEICTB.
Bonbinas KUCTOTHOCTh HAPKOJIaHA OOBSICHIETCS:

OTCYTCTBHEM CONPSKEHUS

+9A xapakTepoMm 6poma

(+J) adbdexrom panukana

(+J) sbdexrom OH-rpytmb

HaI/IGOHee CIWJIbHBIE KHCJIOTHBIE CBOICTBa (beHOHa 10 CpaBHCHHIO CO CIIMPTAaMH MOXHO J0Ka3aTb
peakuue:

CsH5—OH + Na —

CsHs—OH + HNO3; —

+Ce¢Hs5—OH + FeCl; —

CgHs—OH + NaOH —

Haubonee ci1aboi KUCIOTOH ABIAETCS:
YKCYCHAsI KUCIIOTa

MIPOIAHMOBAsT KKHCIOTa

MIPOITMOHOBAS KMCIIOTA

+iraBenaeBas KMCJIOTa

bonbmias ocHOBHOCTH  1-aMHHO-2-MeTUNIOEH30Jla 1O CPAaBHEHUIO C AHUIUHOM  OOBSICHSETCSA:
(—J) sbdexrom NH,-rpyrsn

(+tM) sddextom NHo-rpynms

+9]1 xapakrepom rpynnsl CHj

DA xapaktepom NHp-rpymnmnsl

Bonpimme KUCIIOTHERIE CBOMCTBa IIMOCprHa 110 CPaBHCHUIO C ITPOIIAHOJIOM IIPOABJIAKOTCA B pCaKIUHU 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, criocobHoe obpa3oBbiBaTh conu ¢ HgO:
dbeHon
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1,2-nrnoxcubens3on
+MpoOnaHTHOII-2
npomnananon-1,2;

OCHOBHOCTb CO€JIMHEHHI 3aBUCUT OT:
MOJIEKYJIIPHON MaccChl

+xapaxkTepa 3aMECTUTEII
TEMIIEPATyPhl

JIaBJICHUS.

B peakmuu ¢ CH3COOH ©Gonee cunbHBIC

C,Hs—OH + CH3COOH —
CsH5—NH, + CH3;COOH —
+CH3-CH,—NH, + CH;COOH —
CH3—COOH + Na —

OCHOBHBIC

CBOMCTBA [JOKa3bIBaeT

COCIMHCHUC!

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!

CH3-NH;
+CH3—CH,-NH-CH3
CeHs—NH,
CsHs—NH-CgHs.

CTaOuIbHOCTh AaHHOHA 3aBUCHT:

4Kclia aTOMOB BOJIOPO/Ia B pajiiKalie
BEJIMYHMHA paIuKajia

3apsiy sapa

+1eTOKATN3alUY JIEKTPOHHON TUIOTHOCTH

Kakue yrBepxxnenus Bepubl? Kucnora — 370!

+ AKICIITOP 3JICKTPOHOB
AOHOP SJICKTPOHOB
AKICIITOP ITPOTOHOB

Kakue yrBepxxnenus Bepubl? Kucnora — 370:

+ IOHOp NPOTOHOB
aKLENnTop NPOTOHOB
JIOHOp 2JIEKTPOHOB

CH-KHMCIIOTHOCTH YOBIBA€ET B PSALY:
+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

+ CH4 > CH=CH > CH,=CH,
CH4> CH,=CH, > CH=CH
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OcnabneHne KUCIOTHOCTH UMEET MECTO B PSY:
+mponanos-1, mponanauon-1,2, mponantpuoin-1,2,3
nponanTpuoi-1,2,3, nponanauon-1,2, mpomnanon-2
MIPOIaHoJI-2, mponaHoi-1, nponanaunon-1,2

OcnabneHre KUCIOTHOCTH UMEET MECTO B PAY:
nponantpuoi-1,2,3, nponanauon-1,2, mpomnanon-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-CHj3

VYcunenne KUCIOTHOCTH IMPOUCXOJHUT B PAOY:
CH3-NHz, CH3-CHs, CH3-SH
+CH3-OH, CH3-SH, CHz-NH,
CH3-OH, CH3-NH,, CH3-CHs

Kakoe yrBepxnenus sepHo? OcHOBaHHUE — 3TO:
+I0HOP ANIEKTPOHHOM Maphl ISl IPOTOHA
TOHOP JIEKTPOHHOM Mapsl I aTOMa YIiaepoaa
aKIETITOP JIEKTPOHOB

Kaxkoe ytBepxaenue BepHo? OCHOBaHUE — 3TO:
JIOHOP 2JIEKTPOHHOM Maphl JJI aToMa yriepoja
+aK1enTop MpoToHa

aKIIETITOP JIEKTPOHOB

YBennueHne OCHOBHOCTH UMEET MECTO B PAIY:
+a3TIIICYAbGUA, AMITUIIOBBIN 3Up, TUITUIAMUH
JTUATUIIOBBIN 3QUp, AMITUICYIbPUI, aHWINH
TMATWICYIbGUA, AUITHIIAMUH, AUITHIOBBIN 3dup

VYBennueHne OCHOBHOCTH UMEET MECTO B PALY:
JTUATUIIOBBIN 3QUp, AMITUICYIbPU, aHWINH
+I3TIIICYB(GUA, AUITUIOBBIN 2pUp, aHUINH
TUATUICYIbGU, TUITUIIAMUH, TUITUIIOBBINA 2Gup

B xakom pAay COCANMHCHUA PACIIOJIIOKCHEBI B TOPAAKE YBCINYCHUA OCHOBHOCTH?
MCTHJIaMHH, JTUMCTHUJIaMHWH, aHUJIWNH

METHUJIaMHWH, aHWJIWH, JUMCTUIIaMHUH

+aHWIWH, METUJIAMUH, TUMETHIAMUH

JUMETUIIaMWUH, aHUJINH, MCTUJIaMHUH

O6pazoBaHue BOJIOPOAHBIX CBSI3€H MEXKIY MOJIEKYIaMH UMU/1a30J1a 00YCIIOBJIEHO:
OCHOBHOCTBIO IIUPPOJIBHOI'O a30Ta

+TKUCIOTHOCTELIO IIUPPOIBHOTO a30Ta

KHCJIOTHOCTBIO IMPUIUHOBOI'O a30Ta

O6p8.30BaHI/IC BOOOPOJHBIX CBs3EM MCXKAY MOJICKYJIaMU UMHUIa30J1a OGYCHOBHGHOZ
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KHUCJIOTHOCTBIO IMUPUAWNHOBOTO a30Ta
OCHOBHOCTBIO ITUPPOJIBHOI'O a30Ta
+0OCHOBHOCTBHIO IMUPUAXHOBOI'O a30Ta

5.4. Buonozuuecku akmugHnule nOJU— U 2eMEPOPYHKUUOHATIbHBIE COCOUHEHUA

[eTepod yHKIMOHATIBHBIE COSTUHEHHS — 3TO COCTMHEHUS

C OIHOM (PYHKIIMOHAIBHOW TPYNIION

C HECKOJIbKMMH OJTMHAKOBBIMH ()yHKIIHOHAIBEHBIMU TPYIIIIAMH
+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 BHYTPUMOJICKYIISIpHAS ITUKITU3AIHs?
+5-ruApoKcuIIeHTaHAITb

aIleTOYKCYCHAsl KHCIIO0Ta

3-rUAPOKCUOYyTaHOBasI KUCIIOTA

JInst Kakoro CoeMHEHHs BO3MOKHA BHYTPUMOJICKYJISIPHAS [IMKITH3a1ns?
alleTOyKCYCHas KHCII0Ta

+4-aMUHOTICHTAHOBAs KHCIIOTA

3-TUAPOKCUOYTaHOBAs KMCIIOTA

Jlj1 Kakoro coeIMHEHUsI BO3MOKHA MEXMOJIEKYJIIpHas IUKIU3aLus?
MOJIOYHAs KHCJI0Ta

+y-aMHMHOMAaCJIIsTHasg KHUCJI0Ta

IMMPOBUHOTPagHAs KHCII0Ta

JU1 Kakoro COeIMHEHNsI BO3MOKHA MEXXMOJIEKYJIIpHas IUKIU3aLus?
+y-aMHMHOMACJIISTHasg KUCJI0Ta

TIULUH

IMUPOBUHOTPAAHAS KUCIIOTa

Kaxkoe coennHeHnne He CyIIECTBYET B paCTBOPE B BUJI€ OUTIOJISIPHBIX HOHOB?
+oTaHOIAMUH

TJIALIAH

Tpunrtodax

cynb(aHMIOBast KUCIOTA

K xeToHam OTHOCHUTCS CIEayIOLIEe COCTUHEHUE:
B-runpokcuMacisiHas KUCIoTa

+ aleToH

KPOTOHOBAsI KUCIJIOTa

K xeTonam oTHOCHTCS cIeayromee COCIUHCHUC:
KpOTOHOBAas KHCJIOTa
+H_[aBeJ'ICBOyKCYCHa$I KHCJI0Ta
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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-AMHHOMACTISTHAsE KUCJIOTa 00paszyercs in vivo:
U3 0-aMUHOMACIISTHOM M aCKOPOMHOBOM KHCIIOT
13 aCKOPOMHOBOM U acmaparvHOBOM KUCIIOT
+13 aciaparnHOBOW U TIIyTAMUHOBOU KUCJIOT

KporonoBas kucinora o6paszyercs Ipu HarpeBaHUU:
-aMHHOOYTaHOBOM KHCIIOTHI U Y-aMUHOIICHTAHOBOW KHUCIIOTHI
Y-aMUHOIICHTAHOBOW KHUCJIOTHI M B-TUAPOKCUOYTAaHOBOM 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 MIABETIEBOYKCYCHOM KUCIOTHI

+KeTo-hopMa arleTOyKCyCHON KUCITOTHI

B kakoii TayromepHo#l ¢dopMe MOJIEKYJIbl COAepKATCA TOJNBKO TPU aToMa yriepoja B SpZ-FI/I6pI/II[HOM
COCTOSIHUH?

+KeTo-hopMa 11aBeNIeBOYKCYCHOM KUCIOTHI

eHOJIbHAsT (hopMa MTUPOBUHOTPATHON KUCIOTHI

eHoJbHas opMa I11aBETIEBOYKCYCHOW 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 yBEIUYEHUE KUCIOTHOCTH COEAMHEHUN MTPOUCXOTUT B PAAY:
CaAJTUIIMIIOBAst KUCJI0Ta; OEH30MHas KUCII0Ta; M-aMUHOOCH30MHas KHUCIIOTa
OeH301iHas KMCII0Ta; CAIMIIMIIOBAs KUCIIOTA; M-aMUHOOEH30MHas KUCI0Ta
+1-aMrHOOEH30MHas KUCII0Ta; OEH30MHast KMCII0Ta; CATULMIOBAs KUCIIOTa

[TocnenoBarenbHOE yBEIMUEHUE KUCIOTHOCTH COEUHEHUN MPOUCXOIUT B PSIAY:
CaJTMITMIIOBAs KUCIIOTA; OCH30MHAas KUCIIOTA; T-aMUHOOCH30MHAs KHCI0Ta
OcH30MHAasA KUCJI0TAa; CATUIIAIOBAas KUCIIOTA; T-aMUHOOCH30MHAs KUCI0Ta
+II-aMHHOOCH30MHAs KHUCIIOTA; CATUIUIIOBAs KHUCIOTa; OeH30iHas KMCI0Ta

B cxeme npeBpaieHuil: HOBOKauH <— A — aHECTE3UH BEIECTBO A:
n-aMUHO(EHOI

+1-aMUHOOEH30Has KUCIIoTa

aAaHWINH

dbeHon
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Kakoe yTBepxkaenne BepHo? MoueBasi KUCIIOTa:
OJIHOOCHOBHA

+IBYXOCHOBHA

Oosee cTrabuiIbHA B JAKTUMHOM opme

Kakas momudukayst MOJIEKyJIbl CTPENTOIM1Aa TPUBEAET K OTEPE aHTUOAKTEPHATIbHON 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 IPOLECcC OKUCIIEHHs?
+CH,=CH, — CH3-CH,-OH

CH3-COOH — CH3-CH,-OH

CH3-CO-COOH — CH3-CHNH,-COOH

Kakas cxema He OTpaxxacT IIponecc BOCCTAHOBJICHHUS?
XWUHOH — 'MAPOXHWHOH

+IHUCTEUH — IIUCTHUH

HAJ" — HAJIH

[MomudpyHKIMOHATBHBIE COETUHEHUS — 3TO COSAMHEHUS

OJTHOM (PYHKIIMOHAIBHOM IPyIIOif

+C HECKOJIbKUMH OJJUHAKOBBIMHU (DYHKIIMOHAJIbHBIMU IPYIIIAMU
C HECKOJIbKMMHU Pa3HbIMU (DYHKIIMOHAJIBHBIMU IPYIIIAMU

B pe3ynbrate peakuuy BHYTPUMOJIEKYISIPHON IUKIU3AIMUA THAPOKCUKUCIIOT, 00pa3yroTcs
JIAKTaMBbI

+JIaKTOHBI

UKJINYECKUE aHTUIPHUJIBI

JTAKTHUIBI

JUKETOIMUIIEPA3UHEI

B pe3ynbrare peakiiny BHyTPUMOJIEKYIISIPHOMN ITUKIN3AUHN TUKAPOOHOBBIX KUCIIOT, 00pa3yroTcs
JIAKTaMBl

JIAKTOHBI

+LIHUKINYECKUE AaHTUAPUIBI

JIAKTH 1B

JUKETOIUIIEpa3HHbI

B pe3ynbrate peakiinu BHYTPUMOIIEKYIISIPHOMN [UKIM3AIMH aMUHOKHUCIIOT, 00pa3yroTcs
+J1aKTaMbl

JTAKTOHBI

LIUKJIMYECKUE aHTUAPUIBI

JTIaKTUbI

JUKETOMMUIIEPAZUHBL

B pe3ynbrare peakunyu MexXMOJIEKYIIPHON HUKIN3ALNUN O-TUIPOKCUKHUCIOT, 00pa3yroTCs
JIaKTaMbl

JIAKTOHBI

LUKIMYECKHE aHTUPUIbI
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+IaKTUIBI
JTIAKETOMUTICPA3UHBI

B pe3ynbrate peakunyu MexXMOJIEKYIIPHON HUKIN3ALNUN 0-aMUHOKHUCIIOT, 00pa3yloTcs
JIAKTaMbl

JTAKTOHBI

UUKJIMYECKUE aHTUIPUIbI

JIAKTUIbI

+IUKETONHUIEePa3UHBI

[Tpu BoccTaHOBIIEHUH TT-0€H30XHHOHA 00pa3yeTcst
MTUPOKATEXUH

pe30pLUH

+TUAPOXUHOH

Kakue u3 yrBepxieH1il BEpHbI?

A.AneTHIIX0NTMH — HanboJiee pacpoCTpaHCHHBINH HEHpOMEIHaTop.

b.Auerunxonun oOpa3yercs B OpraHu3Me Mpu alleTUIMPOBAHNN XOJIMHA C TIOMOIIBIO alleTHIKO(epMeHTa
BEPHO TOJBKO A

BEPHO TONBKO b

+BepHBI 00a yTBEPKACHUS

00a yTBep:K/IeHUs HEBEPHBI

brocuHTEe3 KOTEX0JIaMUHOB OCYIIECTBIISICTCSI HCXO/IS1 M3 HE3aMEHUMOM 0.-aMUHOKHCIIOTHI
+denunananuu

TUPO3UH

Tpunrtodan

THCTUIMH

Kaxkue u3 yrBepxaenuii 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 TOIBKO b

BEPHBI 002 yTBEPKIACHUS

00a yTBep:K/IeHUsI HEBEPHBI

Kakoe yTBepxieHne o XuHOHAaX HE BEpHO?

XHWHOHBI CUWIbHBIE OKUCIIUTEIIH.

XMHOHBI CHOCOOHBI BOCCTAHABIMBATHCS 10 TUAPOXUHOHOB.

CucreMa XUHOH-TUAPOXHUHOH K OOJNBITUHCTBY OPraHMYECKUX CYOCTPATOB BBICTYIMAET B PO OKUCITUTES.
+CucreMa XHMHOH-TUJPOXMHOH K OOJBIIMHCTBY OpPraHMYECKUX CYOCTpaTOB BBICTYHNAET B pOJIH
BOCCTAHOBUTEIIA.

Cucrema XHHOH-TUAPOXHUHOH Y4aCTBYET B MpoOIiecce EpeHoca 3JIEKTPOHOB OT CyOCTpaTa K KUCIOPOY.

Kaxoe u3 yrBepxaenuii 00 agpeHannHe He BEpHO?

+ApeHanuH sIBIISETCSI TOPMOHOM MO3TOBOT'O BEIIECTBA HAAOYEYHHUKOB.
[IpenmiecTBeHHUKAMU aJipeHATMHA SBISIOTCS JO0(aMHH U HOPApEeHAINH.
AJpeHanuH y4acTBYeT B PETyJISLUHN CepJIeUHOMN NesITeTbHOCTH.
AJpeHalInH y4acTBYET B PEryisiliii 0OMeHa OeJIKOB.

AJpeHanuH y4acTBYeT B peryJisiliuid 0OMeHa YIiIeBOJIOB.
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Kaxkoe u3 yrBepxeHuii 00 agpeHannHe He BEpHO?

[IpenmecTBeHHUKAMU aIpeHATTMHA SBJISIFOTCS T0(aMUH ¥ HOPaIpCHAIUH.
AJpeHaINH y4acTBYET B PEryJSILIUK CepACYHON AesITeIbHOCTH.
AJpeHaINH y4acTBYET B PEryJIsIIUi OOMEHa OSJIKOB.

AJpeHanInH y4acTBYET B PEryysiliii 0OOMeHa yrieBOJIOB.

+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 aHTUPEBMATHUYECKOE, )KaPOIOHMKAIOIIEEe U aHTUTPUOKOBOE JeicTBHE
criocoOHa 00pa30BbIBaTh IPOM3BOAHBIE 10 KaX 10 (PyHKIIMOHAIBHON IpyIe

Kakoe u3 yTBepkaeHuil 0 CaTUIIMIOBOM KUCTIOTE HE BEPHO?

pacTBoprMa B BOJC;

JaeT MHTEHCUBHOE OKparnuBaHue ¢ xjaopuaom xeiesa (111)

OKa3bIBaeT aHTUPEBMATHUECKOE, )KapOMOHMKAIOIIEEe U aHTUTPUOKOBOE JICHCTBUE;
+ cnabast KUcoTA;

crocoOHa 00pa30BHIBATh MMPOU3BOAHBIC MO KAXI0H (PYHKIIMOHAIBHOM TpyIIIE.

Kakoe u3 yrBepxaeHuil 0 CaJUIMIIOBOM KHCIOTE HE BEPHO?

pacTBOprMa B BOJIE;

JIaeT MHTCHCUBHOE OKpalnuBanue ¢ xiaopuaom xeinesa (111);

OKa3bIBaeT aHTUPEBMATHUYECKOE, )KaPOIOHMKAIOIIEEe U aHTUTPUOKOBOE JIEHCTBUE;
+ IpUMeHsieTcs KaKk BHYTPEHHE, TaK U HapY»KHO;

criocoOHa 00pa30BbIBaTh IPOU3BOAHBIE IO KaX /101 (PyHKIIMOHAIBHON IpyIIIe.

Kakoe u3 yrBepxaenuii BepHO?

MHoOroaroMHble CHUPTHI CIIOCOOHBI 0OPA30BHIBATH YCTOMYHMBBIE KOMIUIEKCHBIE COCIMHEHMSI — XEJaThl,
pearupys B IIEJOYHON Cpejie ¢ THAPOKCHIaMH (-MeTaslioB.

MHoroaromMHbIe CIIUPTHI 001aTa0T OOJIBIIEH KUCIOTHOCTHIO IO CPABHEHHUIO C OJJHOATOMHBIMHU.

BepHo Tonbko A

Bepno tonbko b

+BepHbl 00a yTBEpKICHUS

O0a yTBepKIeHUsT HEBEPHBI

Kakoe u3 yrBepx1eHuil BEpHO?

A.AueTunxonanH — HauboJiee pacpocTpaHeHHbIH HeHpoMeIuaTop.

b.AnernnxonmH oOpa3yercsi B OpraHu3Me MpH aleTUIMPOBAHNHN XOJIMHA C TIOMOIIBIO alleTHIIKO(epMeHTa
BepHo Tonbko A

Bepno toneko b

+BepHbl 0062 yTBEp)KICHUS

O6a yTBepKIeHUST HEBEPHBI

Kaxkoe u3 yrBepx1eHnii BepHO?

A.MonoyHasi KUCIO0Ta — MPOIYKT MOJIOYHOKHUCIIOTO OPOKEHHUS TAKTO3bI

b.Momnounas kuciaoTa, BbIACICHHAS M3 MBIIIEYHOM TKaHW, Ha3blBaeMas MsCO-MOJIOYHON KHCIIOTOM,
sBisgeTcss D-sHaHTHOMEPOM.

+BepHo TobKO A

Bepno tonbko b
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Bepusl 06a yTBepKICHUS
OO0a yTBepsKaeHNs 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 IPYIIIT

JBYX KapOOKCHIJIBHBIX TPYII

KapOOKCHJIBHON M TMIPOKCUIIBHOM IPYTIIIBI

['muoxcuiioBas, TMpOBUHOIpaAHAS, AllETOYKCYCHAs, IIaBEJIEBOYKCYCHAsI — 3TO
AMHUHOKHUCIIOTHI

OJTHOOCHOBHBIE TUAPOKCUKUCIIOTHI

MHOTOOCHOBHBIE THIPOKCUKUCIOTEI

+ OKCOKHCJIOTBI

B nukne Kpebea myrem ruznpatanuu GymMapoBoil KUCIOTHI 00pa3yeTrcs
JTUMOHHAsI KHCIIOTa

M30JIMMOHHAs KUCIO0Ta

L1aBEJIEBOYKCYCHAsl KUCIIOTa

+s071049Hast KUCIOTa

[IlaBeneBoyKCcyCcHasi KHCIOTa 00pa3yeTcs B LIUKJIE TPUKAPOOHOBBIX KHCIOT MPH OKUCICHUH
JIMMOHHOM KHCIOTBI

(GbymMapoBOii KUCIIOTBHI

+510JI09HOM KHUCIOTBI

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 COCEIJHMX aTOMOB yIJIepoa, IpU B3aUMOJEHCTBUY C THIPOKCUAAMH TSKENIBIX METANIOB 00pa3yoT

+ BHYTPUKOMIUIEKCHBIE COEAMHEHUS

LUKJIMYECKUE aHTUIPUIbI

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 peakmn  HOOC — COOH M) X+Yy+z

+x =C0Oy;, y=CO;z=H;0
x=HCOH; y=CO; z=H,0

Omnpenenute X u Y B cxeme peakuun HOOC(CH,);COOH —Lx+y
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
Ompenenure X U Y B cXeMe peakliul X ———» Koiamun (AamMunoImaos)<—-=——y

N/

I

X= CH3NH2, y= H

N/
N

N/ !
4x= O 1y= H

Onpenenure X U Y B cxeMme peakiun 4 — cuopokcudymanosas Kucnoma——» X + y
X = CH3CHNH,CH,COOH; y= NH;3
H2 H2
c=c
e O
+X = © ;y=H0

t
Ompenenure X ¥ Y B CXEME PEAKLUHU ¥ — AMUHOMACTAHAA KUCTIOMa—> X + Y

JlaiiTe Ha3BaHMsI, HATUIIUTE CTPYKTYpPHBIE (POPMYIIBI X U Y.
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+X = H y =H,0

X = CH3CHOHCH,COOH; y=NHj3;

Ompenenure X, Y, Z 1 N B CXeME€ pEaKINU

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 BELICCTBA U €r0 IMPUHAMIEKHOCTBIO K TOMY MU UHOMY
THUITY [10JIU-, T€TePOYHKINOHAIBHBIX COETUHEHUM

JTUKapOOHOBBIE THIPOKCUKUCIOTHI MAJIOHOBAs KUCIIOTA

HEHACHICIICHHBIE KUCIIOThI

+1pe/enbHble TUKapOOHOBbIE KUCIOTHI

AMUHOKHCIIOTBI

OKCOKHCJIIOTBI

+I[I/IKap6OHOBI>IC TUAPOKCUKHUCIIOTBI SI0JI0YHAas KHUCIIOTa
HCHACBICIICHHBIC KHCJIOThI

IpCaciIbHbIC I[I/IKap6OHOBbI€ KHCJIOTBI

AMHWHOKHCJIIOTBI

OKCOKHCJIOTBI

TUKapOOHOBBIE THIPOKCUKUCIOTH MTUPOBUHOTPAIHAS KUCTIOTA
HEHACHICIICHHBIC KUCIOTHI

npeneabHble JUKApOOHOBBIE KHUCIOTHI

AMUHOKHUCIOTHI

+0OKCOKHUCIIOTHI

,Z[I/II(ap6OHOBLIe THAPOKCUKHUCIIOTBI KPOTOHOBAA KHUCJIOTA
+HEHACHICIIEHHBIE KUCIIOTHI

MpEACIIbHBIC I[I/IKap60HOBI>IC KHCJIOTHI

AMHWHOKHCJIIOTBI

OKCOKHCJIOTBI

[lpumep He sBISIOMMICS TOMMQYHKIUOHAIBHBIM COCAMHEHHEM C TUAPOKCHWIIBHBIMH TPYIIIaMHU,
HauboJjee MUPOKO MPECTABIEHHBIX B IPUPOIHBIX O0BEKTaX:

STUJICHTIIMKOJb

TJIULEPUH

+henon

pe3opIrH

THIPOXUHOH

MasnenHOBYIO KMCIOTY MOKHO OTIMYUTH OT (pyMapoBO# MPHU MOMOIIM PEAKIIUH:
+BHYTPUMOJIEKYJISIPHON AETUApATAIUU

MEKXMOJIEKYJIIPHOM JeTUapaTaluu
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BHYTPUMOJIEKYJISIpHAs HUKIN3aLUs
MEXMOJICKYJIIPHON HUKIN3aLuUs

OO6pazoBaHue JIUMOHHOW KUCIIOTHI B PE3YJIbTaTe allbJI0JIbHOTO MPUCOEIUHEHUS:
+11aBEIEBOYKCYCHOM KUCIOTHI U aneTHiSCOA

areToyKcycHoi kucnotsl 1 HAJT

I1aBeNIeBOYKCYCHOM KucaoTel 1 HAJT

aIeTOYKCYCHOM KHCIOTHI U aneTunSCOA

Paznoxenne NTMMOHHOM KHMCIIOTBI IIpyU HArp€BaHWn B IPUCYTCTBHUU CCpHOfI KHUCJIOTBI HPOUCXOOUT II0

TUITY:
0-aMHHOKHCIIOT
B-TUIPOKCUKUCIOT
+0-THPOKCUKHCIIOT
Y-aMHUHOKHUCIIOT

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
JTAKTUMBI
+IUKETONUIIEPA3UHEI
JIAKTUIBI

HpI/I Me)KMOHeKYHHpHOﬁ Aeruaparanuun o — THAPOKCHUKHUCIIOT O6p&3y10TC$IZ

JJaKTaMbl
JTAKTHUMBI
JUKETOIMUIIEPA3UHEI
+JIaKTHUOBI

IIpu geruaparaiuu y — aMUHOKUCIIOT 00pa3ytoTes:

+JIaKTaMbl
JTAaKTUMBI
JUKETOIMUIIEPA3UHEI
JIAKTOHBI

[Tpu geruaparaiuu y — FTUIPOKCUKUCIOT 00pa3yroTes:

JJaKTaMbl
JTAKTUMBI
JUKETOIUIIEPA3UHBI
+ JIAaKTOHBI

[Tpu neruaparaiuu  — THAPOKCUKUCIOT 00Pa3yIOTCs:

JJaKTaMbl

+ HEHACHIILICHHEIE Kap60HOBBIC KHCJIOTBI

JAUKCTOIMUIICPA3UHBI
JJAKTOHBI
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B xoxe peaknuit 1ekapOOKCHIMPOBAHUS aMUHOKHCIIOT 00OPa3yrOTCs:
THAPOKCUKHCIIOTBL

HEHACHIIEHHBIC KAPOOHOBBIC KHCIOTHI

OKCOKHUCIIOTHI

+ OMOTreHHbBIEC AMUHBI

W3 nepevnciaeHHbIX TeTepoLUKIOB apOMaTUYHOCTBIO He 00JIagaeT:
UMHIA3001

THO(EeH

+Terparuapodypan

IIypUH

W3 nepevnciaeHHbIX TeTePOIMKIOB apOMAaTHYHOCTBIO HE 00J1a/1aeT:
HMH1a30]1

+IMpa3oand

THO(EH

IIypHH

W3 mepevnciaeHHbIX TeTepOLUKIOB apOMAaTUYHOCTBIO HE 00JIaIaeT:
THO(EH

MypHH

UMU1a301

+rmpan

Kakoe yTBepxieHust He BEpHO?

IIUPHUINH CBEPXapOMaTH4EH

B peakunu ¢ HCI mupumHOBBIN aTOM a30Ta MPOsIBISET OCHOBHBIE CBOMCTBA

+peakuys NUPUIUMHA C METHIIMOIUAO0M MIPOTEKALT [0 MEXAHNU3MY UIEKTPO(YUIBHOIO 3aMELLCHUS

Kakue yTBepxaeHus He BEpHBI?

MUPUJIMH CBEpXapOMaTHUEH

B peakuuu ¢ HCI nupuuHoBBIi aTOM a30Ta MpOosIBIsieT OCHOBHBIE CBOMCTBA
+IUPUIMHOBBINA MK BXOAUT B COCTAB HAI[Jr

Koneunsm MMPOAYKTOM OKHCJIICHUA ITYPUHOBBIX a30TUCTBIX OCHOBaHHI1 B OpPraHu3Me SABJIACTCA:
KCaHTHUH

THUITOKCaHTHUH

+MoO4YeBas KUCJIOTa

KoHeuyHbIMU IPOAYKTaMU OKUCIJIEHUS TYPUHOBBIX a30TUCTBIX OCHOBAHUI B OPraHU3MeE SIBIISIOTCS:
KCaHTHH

TUIIOKCAHTUH

+ypaTsl HaTpus

MMuma3zoi1 BXOOIUT B COCTAB:
aJicHuHa

[IMTO3HUHA

+rucraMmHa

MpOJIMHA
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W3 nepednciaeHHbIX TeTePOLUKIOB apOMaTHYHOCTBIO 00Ia1aeT:
+UMHIAa30J1

MMUPaA30JIUH

Terparuapodypan

MUpaH

U3 mepeyrcieHHbIX TeTepOLUKIOB apOMAaTUYHOCTBIO 00JIa1aeT:
UPa30JIMH

nUpaH

+troden

TeTparuapodypan

U3 mepeyrcieHHbIX TeTePOLUKIOB apOMAaTUYHOCTBIO 00JIa1aeT:
npaH

TeTparuapodypan

+IoypuH

MUPA30JIHH

JUi1st MOJIEKYIIBI TUPPOJIA YUCIIO N B popMysie XIOKKEII UMEET CIIeAyIoIee 3HaYCHUE:
4

6

+1

2

Haubonee xapakTepHOU JIsl apOMAaTUYECKUX TETSPOIMKINYSCKUX COSAMHCHUIA PEaKITUCH SIBIISICTCS
+371eKTPOQUIBHOTO 3aMEIIICHHS

ANEKTPOPUITBHOTO IPUCOCTUHEHUS

OKHCIICHHSI

HYKJICO(PUIHHOTO 3aMeIECHHUS

KoHeuHBIM IPOyKTOM BOCCTAHOBIICHHSI TUPPOJIA SBIIAETCS:
MMUIIEpUIUH

MIAPPOJIHATPUI

+IIMPPOJIMINH

JUITAPPUIMETEH

XWHOJIMH SIBIISIETCS reTCPOUUKINICCKUM COCAUHCHUEM, B KOTOPOM CKOHACHCUPOBAHBI KOJIbIIA:
OeH30I1a ¥ UppoJia

+0eH301a U TUpUIUHA

NUPUIMHA U THPPOJIa

MMUPUMHUANHA U TUPPOJIA

OcHOBHBIE CBOMCTBA OOJIBIIIE BCETO MPOSIBISAET T€TEPOITUKIL:
OKCa30J1

WHJIOJ

MUPUMHIAH

+HIUPUINH

Co mIeNoYHBIMH U MIET0YHO3EMETbHBIMU METaJNIaMH B3aUMOJICHCTBYET:
MUPUIUH

XHUHOJINH

+UMHIA30]1
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NTEPUIHH

B nHeiiTpanbHoii cpezie MOJIEKYIIbl UMHJ1a30J1a CBSI3aHBI MEXKIY CO00M: 7?7?77
+MEKMOJIEKYIJIIPHBIMU BOAOPOIHBIMH CBSI3IMH

HWOHHBIMHU CBA3AMHU

KYJIOHOBCKHMH CHIJIAMH

N3 nepeunciaeHHbIX TeTePOIMKINYECKUX COSTMHCHUH CaMbIM KUCIIBIM XapaKTepoM o0JagacT:
UPPOI
+UMHUIAa30J1

bypan
THO(DEH

AMdoTepHbIe CBOICTBA HE MPOSIBIISIET CIEIYIOMINUNA T€TePOLUKIL:
MypyH

+dypan

UMUA301

Upazon

AmdorepHbIe CBOMCTBAa HE NPOSBIIAET CASAYIOIIUNA T[eTePOLUKIIL:
IypHuH

MMH 12301

+IIUpUINH

n1pason

AmMdoTepHbIe CBOICTBA HE MPOSIBIISIET CIEIYIOMINUNA T€TePOLUKIL:
IIypUH

HUMHIA30J1

pason

+THAa30I1

Burtamun PP cymectByer B Buze 2-x Gpopm:

+HUKOTUHOBOW KUCJIOTHI M €€ aMH/1a — HHKOTUHAMHU/1a
M30HUKOTUHOBOM KHUCJIOTHI U €€ TuApasuia

XJIOPAHTUApUa HUKOTUHOBON KHUCJIOTHI U €€ 3TUIIOBOTO Ahupa
3TUJIOBOTO 3(hipa HUKOTUHOBOM KUCIIOTHI U €€ THJIPA3H]L

B cocraB ButamnHa Bg BXOAUT POM3BOIHOE ITUPHUIAHA:
HUKOTHHOBAs K-Ta

HUKOTHaMU

+IUPUIOKCAID

JUITUIAMHUJ HUKOTUHOBOW KHCIIOTBI

B ocHOBe cTpyKTyphl aHTUIIUPHUHA ¥ aMUIOITMPHHA JIEKHUT T€TEPOLIUKIL:
UPa3oi

TETpa3oll

THA30I

+1upa3onoH-5

S-TUYICHHBIM T'€TEPOIMKIIOM C IBYMS pa3IMYHbIMU T€TepPOATOMAaMU SIBIISETCS:
HPa3oi
MypHUH
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+0KCaz3oI
HUMHIA301

AHTHUIMPUH U aMUAJIOTTUPUH MOYKHO Pa3JIMUUTh 110 PEaKIIMU B3aMMOJICUCTBHS HX C:
+a30THCTON KUCIIOTOHU
a30THOU KHUCJIOTOU

aMMHauYHBIM PacTBOPOM OKCHJIA cepedpa
Cu(OH),

5.5. Buonozuuecku akmueHble 6bICOKOMOJIEKYIAPHBIE BeULECHEa.
Bbenku u nenmuowvi
[IpupoaHoii aMMHOKHCIIOTOM SIBJISIETCS:
+0-aMUHOKHUCIIOTA
D-aMHHOKHCIIOTA
Panemuueckas Kuciaora

[IpupoHBIMU aMUHOKHUCIIOTAMH SIBJISIFOTCSL:
Paniemuueckas KuciaoTa
+|_-aMHUHOKHUCIIOTHI

D-aMHHOKHUCIIOTEI

Kakas u3 aMMHOKHCIIOT HE UMEET XUPATBHOTO LIeHTpa?
TaHUH

apruHuH

+TIINOUH

(heHnnaIaHuH

AMMHOKHCIIOTA ¢ THAPOPOOHBIM PaHKATIOM:
+METUOHHUH

LUCTECHH

CEpUH

AMMHOKHUCIIOTA ¢ THAPOPOOHBIM PaJUKATIOM:
CepHUH

+¢enunnananun

[UCTEHH

AMMHOKHCIOTA ¢ TUAPOPHUIBHBIM PaIUKAIOM:
+TPEOHUH

Tpunrtodan

M30JIEULINH

AMWHOKHCIIOTA ¢ TUAPOPIIEHBIM PaIHKAIOM:
Tpunrtodan

+TUPO3UH

U30JICHLIUH

K HelTpanbHOM aMUHOKHUCIIOTE HE OTHOCUTCS:
+acrnaparuHoBast KMCJIOTa

JIEeULUH

ANIaHVH

BAJIUH
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AMMWHOKHCJIOTON HE KUCITIOTHOTO XapakTepa sIBISETCS:
+IIIyTaMUHOBAs

acnaparvH

IIPOJIMH

[JIMLIVH

AMUHOKHCIIOTAa,HE HECYIasi B HEUTPAJIbHOM Cpelie OTPULIATEIIbHBIN 3apsiI:
+TUPO3UH

BaJIMH

LHUCTHUH

acrmaparHoBas KMCJIOTa

AMMHOKHCIIOTA,HE HECYIIIAsl B HEUTPAJIBHOM Cpejie MOJ0KUTEIbHBIN 3apsil;
CepuH

+TUCTUOUH

apruHUH

TJIMLH

CepuH

N3osnexkTpuyeckast TOUKa Kakoil aMHHOKHUCIIOTHI HaXoauTcs He ipu pH > 77
JIM3UH

aprUHUH

+deHnnananuH

acraparmHOBasi KUCJI0Ta

N3osnexkTpuueckast TOYKa KakOil aMHUHOKHUCIOTHI HaxomuTcs He mpu pH < 77
+TpPEOHUH

JIyTaMUHOBAsI KACJIOTA

METUOHUH

BAJIMH

He cepyconepxanieii aMMHOKHCIIOTOM SIBJISIETCS:
+METUOHUH

cepuH

LHUCTEUH

JICUIIUH

AMMHOKHCIIOTa, HEcoiepKalasi OeH30muppoIt (MHA0M):
+THPO3UH

TpunTodax

MIPOJINH

TUCTHIUH

He apomarnueckas aMHHOKHCIIOTA:
+TUCTUANH

MIPOJIUH

Tpunrtodan

apTHHUH

3aMeHUMONW aMHUHOKHUCIIOTOU SIBJISIETCS:
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+TUPO3UH
Tpuntodan
MCTHUOHUH
BaJIMH

HezameHnnMoi aMUHOKHUCIIOTOM ABJISETCS:
+JIU3UH

TPEOHUH

[JIyTaMUHOBas

TITAIAH

Kaxkoe u3 yrBepx1eHni 00 aMHHOKHUCIIOTaX HEBEPHO?
Peakinyi aMHUHOKHUCIIOT CO CIIUPTAMU SBJISIFOTCS] PEAKIIUSIMH:
+HYKJI€0(UIBLHOTO 3aMeIleHuUs

ANMEKTPOPUITBHOTO 3aMEIICHUS

TepudUKaITIN

JIIMMHHAPOBAHUS

B3aumopeiicTBue aMMHOKUCIIOT ¢ (POPMaNbIETHI0OM HE UCIOJIB3YETCs JUIS:

+3aIuThl KAPOOKCHIIBHOM TPYIIIIBI

AKTUBAIMY aMHUHOTPYTIIIBI

OJIOKMPOBKH aMHHOTPYIIIBI

KOJIMYECTBEHHOTO ONPEICICHUSI aMUHOKHUCIIOT

AmuinpoBaHre aMUHOKHCIIOT HE MOXKET OBITh IPOBEACHO:
+YKCYCHBIM aHTHAPUJIOM IO SN-MEXaHU3ZMY
XJIOPAHTHAPUIOM KapOOHOBOW KHUCIIOTHI IO AN-MEXaHU3MY
3TaHOJIOM IO SN-MEXaHU3MY

HCI no xucinoTHO-0CHOBHOMY MEXaHU3MY

Hopanpenanun He CHHTE3HpYETCS H3:
+Tpunrtodana

TUPO3WHA

TPEOHHHA

THCTUINHA

2-OKCOTIPOIIaHOBAs KHCJIOTa HE 00pa3yeTcst mpu:
+BOCCTaHOBHUTEIILHOM JI€3aMHHUPOBAHUH CEPUHA
OKHCJIMTCIIbHOM JI€3aMHUHHUPOBAHNHN aJIaHWHA
THIPOJIUTUYECKOM JIe3aMHHUPOBAHUY aTaHUHA
NnepecaMrMHUPOBaHUU aCHapaFHHOBOfI KHCJIOTBI

BuyTtpumonekynsipHoe  (HEOKHCIUTENIbHOE) J€3aMUHUPOBAHUE
00pa3oBaHUIO:

3-METUIEHTAHOBOM KMCIIOTHI

+3-MeTUIINEHTEH-2-0BOI KUCIOTHI
2-THJIPOKCH-3-METHIITICHTAHOBOH KUCIIOTHI

[Ipu HarpeBanuu o-ajlaHuHA 00pa3yeTcs:
IIPOIIEHOBAs KUCJIOTA

o-JTaKTaM

+IuKeTonunepasuH

U30JIeHIINHA

HE

MPUBOJIUT

K
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aJlaHWJI-aJIaHUH

JlexapOOKCHMIMpOBaHUE KaKOM aMMHOKUCIOTHI TPUBOAUT K oOpaszoBaHuio 1,5- auamMuHONEHTaHa
(kamaBepuHa)?

apruHuHa

€-aMMHOKAIIPOHOBOI KHCIOTHI

+au3uHa

rJIyTaMHHA

[Mupunokcanbdocdar KaraIu3upyeT peakiuio:
o0pa3oBaHMs BHYTPHUKOMIUIEKCHBIX COJIEH aMUHOKHCIIOT
00pa3oBaHusI UMHHOB

o0pa3oBaHUS aMHJIOB

+repeaMUHUPOBAHKS AMUHOKHCIIOT

CKOJIBKO BCIICCTB, COCTOAIIUMX M3 JAIBYX aAMHHOKHCIOTHBIX OCTAaTKOB, MOXET O6p330BaTBCH IIpu
Harp€BaHuu CMCCH BaJIMHA U Tnpoana?

2.

+4

5

7

[Ipornecc nepeaMMHUPOBAHKS BO3MOKEH MEXKTY:
QJIaHWHOM U (peHUTIATIAHUHOM

BJIMHOM M IIaBEJIEBOYKCYCHOM KUCIOTOM

CEpUHOM M acCMapruHOBOM KHCIOTOMN

+TIIyTaMHUHOBOM KHCJIOTOM U 0-KETOTJIYTapOBOM KUCIOTOU

HI/IHI‘I/II[pI/IHOBaFI peaKknuus OTKPLIBACT:
NENTUHYIO CBSI3b

apoOMaTHYEeCKHE aMHHOKHUCIIOTHI
+0,-aMUHOKHUCIIOTHI

cepycoJiepiKaline aMUHOKUCIOTHI

[IpuHIMI MeTOa KCAHTONPOTENHOBOM PEAKIINHN 3AKIFOYAECTCS B!
00pa3oBaHUM OEJIIKOBOTO KOMILIEKCA C MOHAMHU METU
+HUTPOBAaHUH APOMATUYECKUX AMUHOKHUCIIOT

00pa3oBaHUM OCajJKa Cylb(uia CBUHIA

BBIJICJICHUH a30Ta

[TonoxurenpHyr0 OMYPETOBYIO PEAKIIHIO Tal0T BEIIECTBA, COAEPIKAIINE MUHUMYM TETITUIHBIX CBSI3CH:
+oaHy

IBE

TpU

IIATH

Kakoii Tpunentu; He 0OHapYKUBAIOTCS KaYECTBEHHON peaKIue ¢ Pb*%?
1y — IIUC — TpU

cep — JIn3 — Tpe

L[IC — BaJ — Cep

+rim- cep — ana
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Jlnst cuHTe3a JIN3UI-TJIMIHA HEOOXOIUMBI:

3alUTa €-aMUHOTPYIIIBI JIU3UHA U aKTUBAILMsI KApOOKCHIIBHOM IPYIIBI JU3HWHA
aKTUBAaLMs 0-aMUHOTPYIIIBI JIN3UHA U 3alIUTa 0-aMUHOTPYIIIBI IJIMIUHA
3amuTa KapOOKCUIIBHOM TPYIIBI TU3UHA U aKTUBAIMS aMUHOTPYIIIBI TIUIHA
+3a1mTa 0-aMUHOTPYTIIBI JTU3UHA U 3AIUTa KAPOOKCHIIBHOM TPy TIIMIHA

Jlnist onipeesieHus IepBUYHON CTPYKTYPhI O€llka UCTIONb3YIOT:
METO/I IIEJIOYHOT0 TUAPOJIN3a

+MeTon DamaHa

METOJI THIPA3UHOIN3a

merona Cenrepa

Amunoxkucnomut

BribepuTte Te yTBepkKACHHE, HEBEPHO OIUCHIBAET CTPOSHUE U CBOMCTBA 0.-aMUHOKHUCIIOT:
0-aMHUHOKHUCJIOTHI — reTepo() yHKIIMOHAIIbHBIE COEIMHEHUS, COepkKallie KapOOKCUIIbHYIO U
aMMHOTPYIILY, HAXOAIIKECS Y OAHOI0 M TOTO e aToMa yrieposa.

+reTepo) yHKIIMOHAJIbHBIE COSIMHEHMS], COAepKAILUE AMUHOTPYIIITY IIPH O~ YIJIEPOJAHOM aTOME U
KapOOKCHIIBHYIO I'PYTIIY HaXOSILYI0Cs y B-YIIIepOIHOrO aToMa.

0-aMUHOKHCIIOTBI — KPUCTAININYECKUE BELECTBA, PACTBOPHMBIE B BOJIE.

OCHOBHBIM HCTOYHHUKOM (i-aMUHOKHUCJIOT AJIsl ’)KMBOT'O OpraHU3Ma Cl1y>KaT MUIIEBbIEC OEIIKH.

Bri6epuTte Te yTBepkKAEHHE, KOTOPOE HEBEPHO ONKCHIBAET CTPOECHUE U CBOWCTBA O.-aMUHOKHCIIOT:
0-aMHUHOKHUCJIOTHI — reTepO() yHKIIMOHAIIbHBIE COEIMHEHUS, COepkKallie KapOOKCUIIbHYIO U
aMMHOTPYIILY, HAXOJAIINECS Y OJHOIO M TOTO e aToMa YIiepoa.

0-aMUHOKHCIIOTHI — KPUCTANIMUYECKUE BELECTBA, PACTBOPHMBIE B BOJIE.

OCHOBHBIM UCTOUHUKOM 0-aMUHOKHCIIOT JJISl 5KUBOT'O OpTaHMW3Ma CIIy’>KaT MUILEBbIE OENKH.
+0-aMUHOKHCIIOTBI UMEIOT HU3KYIO TEMIIEpATypy IIaBJICHUS

Bo16epuTe BepHBIil OTBET. 0.-aMUHOKHUCIIOTHI — 3TO:

rerepoQyHKIMOHAIbHBIE COEAMHEHMS], COJIEPKAIe AMUHOTPYIIY PHU O~ YTJIEPOJHOM aTOME U
KapOOKCHIIBHYIO IPYTIIY HaXOSAILYI0Cs y B-yIIIEpOIHOrO aToMa.

+reTepoyHKIIMOHATIbHBIE COEUHEHMS, CO/Iep Kale KapOOKCUIbHYIO U aMUHOTPYIITY, HaXOAsIIuecs y
OJIHOT'O U TOTO K€ aTOMa yriepoJa.

rerepoyHKIIMOHAIBHBIE COETMHEHMS, COIepIKALIIEe aMUHOTPYIITY U THAPOKCUIIBHYIO TPYIITY,
HaxOoJsIIKECd Y OJTHOTO U TOTO K€ aTOMa yriepoJa.

rerepoyHKIIMOHAIBHBIE COEIMHEHMSI, COJIepKalie KapOOKCHIIbHYIO I'PYIIITY, HAaXOASIIYIOCS Y -
YIJIEpOJHOr0 aToMa ¥ aMHHOTPYIITY IIpU 3-yIJIepoJHOM aToMe.

Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyrna
BaJIMH

+¢ennnananua

JIU3WH

TJIATAH

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

+BaJINH
(heHnnamaHuH
JU3UH
TJIALUH
TUPO3HH
CepuH

H
H,C—C—COOH

5 OH NH
Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET aHHas popmyra 2

BaJIMH
(heHnnaIaHuH
JU3UH
TITUIAH
TUPO3HH
+cepuH

HS—S—HCI:—COOH
Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyrna * NH,
acrmapruHoBasi KUCIOTA
(dheHnnanaHuH
allaHuH
+TIUCTEUH
CEepUH
TJIUIAH
H3C—C|;|:—COOH
Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyrna NH,
acrmapruHoOBasi KUCIOTA
(heHnnanaHuH
+alaHuH
LIUCTEHUH
CEepUH
05000503
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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

acrapruHoBasi KHCJIoTa
IrIIyTaMHuH

aJlTaHUH

MCETHOHHH

CEepUH

+IIyTaMUHOBAsI KHCI0Ta

H
H,NOC—C—C—C—COOH
f2 I\IIH
Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAS (hopmyna 2

acrapruHoBas KMCIIOTa
[JIyTaMHUH

aJlaHUH

METHOHUH

CepHUH

IJIyTaMUHOBAsl KHCII0Ta

I

H,C—S—C—C—C—COOH
H, H

N
N
=Z —
I
N

Kaxkoit a-aMHMHOKHCIIOTE COOTBETCTBYET JIaHHAs (popMyIia
acCIapruHoOBasi KUCJIOTA

TJIyTaMUH

aJlaHuH

+METHOHUH

CEepUH

IJIyTaMUHOBAs KACIIOTA

N
H
<_>—CH2—(IJ—COOH

’l\' NH,
Kaxkoit a-aMHHOKHCIIOTE COOTBETCTBYET JIaHHAs opMyIia H
BAJIMH
(heHnnanaHuH
+TUCTUANH
TJIMLH
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TUPO3HH
CepuH

Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyna 2
BaJIMH

(dheHmIanaHuH

TUCTUJIVH

TJIMIIMH

+TUPO3UH

CEepUH

Br16epute HEBEpHOE YTBEPKICHUE:

B 3aBucuMOCTH OT IPUPOJIBI PAUKaIa (.-aMUHOKHUCIIOTHI AETIATCS Ha!
amudarnueckue

apoMaTu4ecKue

reTepOLMKINYECKHE

+0-OKCHaMHUHOKHCIIOTHI

BriOepute HeBepHOE yTBEpkKACHUE:

Anudarudeckne 0-aMHHOKUCIOTH B 3aBUCUMOCTH OT YMCIIa KapOOKCHIIBHBIX TPYIII U AMUHOTPYIIIT B
MOJIEKYJIE JENATCA Ha:

HEUTpaJbHBIC

OCHOBHBIC
KHUCJIBIC

+cpegHue

HpI/IMepOM HC apOMaTquCKOﬁ 0-aMHUHOKHCJIOTBI ABJIACTCA:

+Tpunrodan N

HpI/IMCpOM T eTepOHHKHH‘{CCKOﬁ 0-aMHHOKHCJIOTEI ABJIACTCA:

H
HO@S—?—COOH

2
NH,

o]
\
N
N

THUPO3HH

+Tpuntodan
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(dheHmnanaHuH

DOHanTuomepom L-amanuna
COOH

H NH

CH
+ABIISACTCA 3

COOH
rgN—+—H
CH,OH

2

SABJIACTCA

HO‘ITI/I BCEC HpI/IpOI[HBIe O-aMHUHOKHCJIOTHI HpI/IHa,Z[J'IC}KaT K.
+L—-pany
D-pany

OHaHTHOMEpOoM L-a-cepuna
COOH

H—+—NH2

CH,_OH
+SIBJISIETCS 2

COOH
H—+—NH
CH,SH

2

SABJIICTCA

JI7st mocTpoeHus OENIKOB YETI0BEYECKOI0 OPraHU3Ma HCHOJIb3YIOTCS TOIBKO CTEPEON30MEPHI O
aMUHOKHCIIOT OJHOTO BUa
+L-3HaHTHOMEPOB

D-snanTOMEpOB

DOHanTtuomepom D-o-miucrenn sBusieTcs:
COOH
rtN—+—H
SIBIISICTCS CH,OH
COOH
H_N H

2
+BIIAETCS CH,SH

AMOTEpPHOCTH 0-aMUHOKHCIIOT O0YCIIOBJICHA HATMYUEM B UX MOJIEKYJIaX (PYyHKIIMOHAIBHBIX TPYIIIL:
+-COOH u -NH,

-OH u -N02
-COH u -NH;

B3aumogeiicTBre o-amaHuHa ¢ TUAPOKCUAOM HATPHUS BOZMOXKHO OJ1aroiapsi HaTMIUiO
KapOOHUIILHON TPYIIIHI
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CYNb(OrpyIIIEI
+KapOOKCHIIBHOU TPYIITIBI

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

+aMUHOKHCIIOTHI, KOTOPBIE MOT'YT CYILIECTBOBAThH TOJIBKO 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

Kucnpie 0-aMIHOKHUCIIOTEI — 3TO:

AMUHOKHCIIOTBI, KOTOPbIE COAEPKAT B 3aMECTUTEJIE OCHOBHBIE IPYIIIIBI

aAMUHOKHCIIOTBI, KOTOPBIE MOT'YT CYIIECTBOBATH TOJIKO B TpeX (opMax: MOJIEKyJia, KATHOH U aHHOH (T.¢e.
COJIEp>KaT OJJHY aMUHO- U OJIHY KapOOKCHIIbHYIO TPYIIITY)

+aMUHOKHUCIIOTHI, KOTOPBIE COAEPKAT B 3aMECTUTENE TOMOJIHUTEIbHYIO KUCIOTHYIO ITPYIITY

OCHOBHBIE 0.-aMUHOKHUCIIOTHI — 3TO

AMHHOKHCIIOTBI, KOTOPBIE MOTYT CYIIECTBOBATh TOJILKO B TpeX (opMax: MOJIEKYa, KATHOH M aHUOH (T.e.
coZiepKaT OJJHY aMHHO- U OJJHY KapOOKCHUIIBHYIO TPYIIILY)

aMUHOKHCIIOTBI, KOTOPBIE COZEpkKAT B 3aMECTUTENIE TOTOTHUTENbHYIO KUCIOTHYIO TPYIITY
+aMHUHOKHUCIIOTHI, KOTOPBIE COJIEPKAT B 3aMECTUTENIC OCHOBHBIEC TPYTIIIbI

Cxema peakuuu coieoOpa3oBaHus BaJliHa ¢ pa30aBICHHBIM PACTBOPOM IIEIOYHN KHCIIOTHI:
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 KMCJIOTBI:

+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-

Bri6epute TO yTBEpKI€HNE, KOTOPOE HEBEPHO OMUCHIBAET CTPOCHHUE U CBOMCTBA MIIMIMHA. [ TUIMH
pearupyer ¢ pacTBOPOM T'HJIPOKCUA HATPHUS

pearupyer ¢ COISAHON KUCIOTOU

+COomepKUT B MOJIEKYJIE TPU aTOMa yriiepoja

OeclBETHOE KPUCTAIIMUECKOE BEIIECTBO

Bribepure To yTBEpHkKA€HUE, KOTOPOE HEBEPHO ONMUCHIBAET CTPOSHHUE U CBOMCTBA MIMIUHA. [ THiuH
pearupyer ¢ pacTBOPOM THIPOKCUIA HATPHS

pearupyer ¢ COJISAHON KUCIOTOU

0ecLBETHOE KPUCTAIUIMYECKOE BEILECTBO

+HEe3aMeHUMas 0.-aMUHOKUCIIOTA
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Bribepute TO yTBEpKIEHNE, KOTOPOE HEBEPHO. AMHHOKHCIIOTHI
XOPOIIO PACTBOPHMEI B BOJIC

MOJTyYaroTCs IPU TUPOIIN3E OEIKOB

aM(OTepHbIC COCMHCHUS

+1a3000pa3HbI

OeCIBETHBIC KPUCTAIUTMYECKHE BEIIECTBA

BriOepute TO yTBEpIKICHHUE, KOTOPOE HEBEPHO. AMHHOKHCIIOTHI
XOpOIIIO PACTBOPUMBI B BOJIC

MOJIYYaOTCs IPH THAPOJIN3E OCIIKOB

amM(pOTepHBIC COCTUHEHUS

OeCLIBETHBIC KPHCTAUIMYCCKUE BEIIECTBA

+HEe cIOCOOHEI K IMOJIMKOHACHCAIIUN

C KaTMOHAMU TSDKEIBIX METAJIOB 0.-aMHUHOKHCIOTHI
JIIBOMHBIE COJIU

KUCJIIBIC COJIH

OCHOBHEIE

cpenHue

+BHYTPUKOMILJIEKCHBIE

IlosrydeHHBIE IpU B3aUMOJAEHUCTBUN O.-aMUHOKHCIIOTBI C KATHOHOM cu® pacTBOpPBI, OKPALICHBI:
+B SIPKO-CHHUH 1IBET

B IPKO-MAJIMHOBBIN IIBET

B SIPKO-OPAHKEBBINA LIBET

[IpoayKT HUHTHIPUHHOW PEAKIIMU UMEET:
KpacHO-(hHoJIeTOBOE OKpallluBaHKE,
KEJIITOE OKpAIllUBaHUE

B IPKO-OPAH)KEBOE OKpaIIMBaHKE
+crHe-(puoIeTOBOE OKPALIUBAHUE

[Ipu B3ammoelCcTBHS TIUIMHA C @30TUCTOM KUCIOTON 00pa3yercs:
+TIHMKONIeBast KUCIOTa U BBIJENAETCS Ta3000pa3HbIi a30T
[JIyTaMUHOBAs KUCJIOTAa U aMMHUAK

[JIMKOJIEBAsl KUCIIOTa U aMMHaK

[Tpu B3aumoelicTBHS TIUIMHA ¢ (POPMAIBIETUIOM 00pa3yeTcs:
+UMUHBI

aMU bl

TaJIOrCHAHTUAPUABLI 0-aMHUHOKCJIOT

OcnoBanus lIudda o6pazyrorcs mpu B3auMOICHCTBUHU 0.-aMUHOKHUCIIOT C:
KETOHAMHX

cIApTaMu

+ajgpaerugamMmu

[Ipu B3auMOIEMCTBUY (l-aMHUHOKHUCIIOT C albJACTUIaMU 00pa3yrOTCs:
+ocHoBanus Ludoda
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N-3aMelieHHbBIE aMUIBI
raJIor eHaHFI/II[pI/I,Z[I:I O-aMHUHOKCJIOT

Jl1st oOHapyKeHUs apOMaTUYECKUX U T€TEPOLIMKINYECKUX 0l-aMUHOKHUCIIOT UCIIOJIb3YETCSI:
HUHTUAPUHHON peakLu

OuypeToBasi peakius

+KCaHTOMPOTEUHOBAS PEAKIUS

Bribepure TO yTBEpXKICHUE, KOTOPOE HEBEPHO. KCAHTONPOTENHOBAs peakiusl — 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>KEBOTO IIBETA

[Tpu B3auMoIeHCTBHS CEpUHA C ATUIIOBBIM CITUPTOM B KUCIIOH cpelie oOpasyercs:
POCThIE HUPHI

ocHoBanus [udda

+CII0KHBIC APUPHI

N-3aMeIeHHbIC aMU/TbI

[Ipu peakunu aexapOOKCHIIMPOBAHMS TUCTHIMHA BEAET K 00pa30BaHUIO:
MPOCThIE FUPBI

ocHoBanus lugda

CIJIO’KHBIE 3(PUPBI

+aMUHBI

[Ipyn anunMpoBaHMM aMHUHOKHCIIOT FAJIOT€HAHTUIPUIaMU TIOJTy4arOTCs:
+N-anuibHbIe TPOU3BOIHBIE

ocHoBanus ludda

CIIOKHBIE 2PHUPbI

aMUHBI

KaknMu XMMHYECKUMU CBOMCTBaMHU 00JIafal0T O0.-aMUHOKHUCIOTHI?
OCHOBHBIMH

KHUCIOTHBIMHU

+ampoTepHbIMUI

K xaxum COCANHCHUAM OTHOCATCS 0-aMHUHOKHUCJIOTHI?
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reTPOLUUKINIYCCKUM
oI yHKINOHATEHBIM
+rerepo yHIMOHATIBHBIM
apeHam

B pe3ynbTaTte peakiuyu BHYTPUMOJIEKYISIPHON [MUKIN3AMA aMHHOKHUCIIOT, 00pa3yoTCs
+ JIaKTaMbl

JIAKTOHBI

IUKIJIIMYSCKUEC aHTUAPHUIbI

JIaKTHUBI

I[I/IKCTOHI/IHepaSI/IHbI

B pe3ynbrate peaknuu MeXMOJIEKYIIPHOU IUKIN3AINUN O-TUIPOKCUKHICIIOT, 00pa3yroTCs

JIaKTaMBbl

JIAKTOHBI

LIUKJIMYECKUE aHTUAPUIBI
+ JTaKTUIbI
JUKETOMUIIEPAZUHBI

B pesynbrare peakiuy MeXMOJIEKYJIIPHON [UKIIN3AUK 0-aMUHOKHUCIIOT, 00pa3yroTCs
JIaKTaMbI

JIAKTOHBI

LIUKINYECKUE aHTUAPUIbI

JIAKTHBI

+IUKETOIUIIEPA3UHBI

I[Jlfl AMHUHOKHUCIIOT XapaKTCPpHbI TAKUC BHUIbI U30MCPHU:
+IaKTHM-JTaKTaMHAas

IUC-TPAHC

CTPYKTYpHasi, SHAHTHOMEPHS

KETO-3HOJIbHAS

AMUHOKHUCIIOTHI MIPOSIBIISIOT:
TOJIBKO KMCJIOTHBIE CBOMCTBA
+amMmdoTepHble cBONCTBA

TOJIBKO OCHOBHBIE CBOMCTBA
TOJIBKO OKUCJIMTEIIbHBIE CBOMCTBA

N30snexkTpruyeckoe cOCTOSHNE aMUHOKHCIIOT - 3TO CYIIECTBOBAHUE UX B BUJIE!
aHUOHA

+OUTOISIPHOTO HOHA

KaTHOHA

KapOKaTHOHA

OO6pazoBaHue rajJoreHaHTuIPUI0B AMUHOKHKCIIOT BO BpeMsl CHHTE3a MEeNTUI0B U
OEJIKOB UCIIONIB3YETCS IS

aKTUBALUU KapOOKCH-TPYIIIIbI

3alIUThI KAPOOKCU-TPYIIIIHI

+3amuTEl aMAUHOTPYIIIEI

aKTHBAIlMU aMUHOI'PYIIIBI

I[J'IH KOJMYCCTBCHHOT'O OIIPCACIICHUA aMUHOKUCIIOT UCITOJIB3YOT MCTOBI:
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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
+HUHTHIPUHOM

depym(III) xmopumom
apreHTyM HUTPaTOM

B PE3YIbTATC OKHUCIUTCIBHOIO JE3aMUHHUPOBAHNA AaMUHOKHUCIIOT B OpraHU3ME YCJIOBEKA ITPOUCXOIAT

IIpEBPALLCHUS:

BaJIMH — YKCYCHasl KHUCJIOTa

+ajlaHUH — NUPOBUHOIPAJHAS KUCIIOTA
acriaparmHoBas — MacJIsIHasi KUCIIOTa

M3 aMHMHOKHMCIIOTHI CCPUHA B PC3YJIbTATC HCIIOYKHU npeBpameHHﬁ B OpraHU3MC YCJIOBCKA

oOpasyercs:
CEpOTOHHH
+aneTUIXOJINH
THCTAaMUH
aJIpCHAINH

Penokc - cucrema B OpraHu3Me 4YCJIOBCKA 3TO aMUHOKHCIIOTHI:

O-aJIaHWH - -aJlaHuH
+hennnananuH - THPO3UH
IIICTEHH - IUCTUH
TUPO3UH — TpUNTOhaH

benku - 3T0 BBICOKOMOIJICKYJIIAPHBIC NPUPOJHBIC BEHIECTBA, KOTOPBIC SABJIAIOTCA

KOHJICHCATaMM:
+0-aMUHOKHUCJIOT
MOHOHYKJIEOTHIOB
MOHOCaXapHua0B
TPUTIIALEPUIOB

HpOILYKTaMI/I THUAPOJIN3a CIIOKHBIX OcIIKOB MOTYT OBITh:

- 1 0-aMHUHOKHCIIOTHI

+0 - aMHUHOKHUCIIOTHI 1 MOHOCAXapHU/Ibl
TOJIBKO 0. - aMUHOKHUCIIOTHI

TOJILKO MOHOCaXapHu bl

Cmech 0eNKOB pa3AeisioT MyTeM:
SKCTPAKIUU

+anexTpocdopesa

BbIITapUBAaHUA

KOHJICHCAIINU

I[eHaTypaumo OCJIKOB BBI3LIBAIOT TAKUE (I)aKTOpLII

+paauanus, yapTpaduosier
OpomHasi 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 NMEPBON aMUHOKHUCIIOTHI U KapOOKCUTPYIIIION BTOPO aMUHOKHUCIIOTHI
MEXy KapOOKCUTPYIIIIaMH JIByX aMUHOKUCIIOT

MEXy aMUHOTPYIIIIAMHU JIByX aMUHOKUCIIOT

KadecTBeHHas peakiiyus Ha MENTUIHYIO CBS3b:
KCaHTOIPOTEHUHOBAS

HUHTUPUHOBAS

+0myperoBas

donsa

[lepBuuHas cTpykTypa O6enka cTabUIn3upyeTcs:
HOHHBIMH CBS3SIMH

cuiamu Ban-nep-Baansca

+IeNTHAHBIMHA CBI3SIMHU

BOJIOPOJIHBIMH CBSI3IMH

Bropuunas crpykrypa Oenka ctabumuzupyercs:
HOHHUMH CBS3SIMHU

ciiamu Ban-nep-Baansca

NENTUIHBIMHA CBI3SIMH

+BOAOPOIHBIMU CBA3SIMU

N - KOHIIEBYIO aMUHOKHUCIIOTY B MENTUAAX ONPEACISIOT METOJIOM:
Kyueposa

+OnmaHa

MapkoBHHKOBa

3uHUHA

[TepBsIii 6enOK, CTPYKTYpa KOTOPOro Obljia pacmudpoBaHa - 3To:
+HUHCYIINH

aNbOYMUH

reMOTJIOONH

ranTorjIooOnH

OnuronenTr sl COEPKAT B ICTTH:

+He 0osee 10 aMUHOKHCIIOTHBIX OCTaTKOB
10 100 aMHMHOKHCIOTHBIX OCTATKOB
6omee 100 aMHMHOKHUCIOTHBIX OCTATKOB

Onpenenure pH cpenbl, B KOTOpOH HAXOAWUTCS U303JIEKTpUUECKast Touka Tpunentuaa Ban-den-Jlei:
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KHCIIast
+HeUTpanbHas
1IEJIOYHAsA

OcCHOBHYIO POJIb B JOPMUPOBAHUU U MOJICP)KAHUNA BTOPUIHON CTPYKTYpHI O€JIKa UTPACT:
HMOHHOE (3JICKTPOCTATHYECKOE) B3aUMOICHCTBHE

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

Br16epute BepHOE yTBEpKIEHUE:!

+MoJIeKyIbI GUOPMILISIPHBIX OEIKOB 0OBIYHO UMEIOT B-CTPYKTYPY

MOJIEKYJIbI (GPUOPMILISIPHBIX OEJIKOB XOPOIIO PACTBOPSIIOTCS B BOJIE

MOJIEKYJIbI GPUOPMILTSIPHBIX OSJIKOB UMEIOT MMIMHAPUIECKOE W CHEpUIeCcKOe CTPOCHHE
K (puOpHILIISIpHBIM O€JIKaM OTHOCSITCS alTbOYMUH U MHOTJIOOMH

BriOepure BepHOE yTBEpKICHHE:

MOJIEKYJIbl (GPUOPMILISIPHBIX OEJIKOB XOPOIIO PacCTBOPSIOTCS B BOJIE

+MOJIEKyIbl (PUOPHIIAPHBIX OEIKOB UMEIOT BOJIOKHUCTOE CTPOCHHE

MOJIEKYJIbl (UOPUIUIAPHBIX OETKOB UMEIOT LMJIMHAPUYECKOE UIH CPEPUIECKOe CTPOCHHE
K (puOpHILISIpHBIM O€JIKaM OTHOCSITCS aTbOYMUH U MHOTJIOOMH

Bribepure BepHOE yTBEpIKICHHE:

MOJIEKYJIbl GPUOPMILISIPHBIX OEJIKOB XOPOIIO PacTBOPSAIOTCS B BOJIE
MOJIEKYJIbl GUOPMILISIPHBIX OEJIKOB UMEIOT BOJIOKHUCTOE CTPOCHHE

K (puOpMIIIApHBIM OesTKaM OTHOCSTCS albOyMUH ¥ MUOTJIOOMH

+Ha MOBEPXHOCTH (PUOPMIIAPHBIX OETKOB MHOTO THAPOGOOHBIX PaIUKaIOB

Bri6epute BepHble YTBEPKIEHHUS 00 HHCYJIUHE :

+HUHCYJIMH — TOPMOH, OTBETCTBEHHBIHN 32 KOHTPOJIb MeTaboIM3Ma YIiIeBOOB, KUPOB U OEIKOB
MOJIEKYJIsIpHast Macca nHcyauHa 3500

MHCYJIMH COCTOUT M3 JIBYX MENTUAHBIX IIeTel, COeTUHEHHBIX YeThIPbMS JUCYIb(UAHBIMI MOCTUKAMHU
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BriGepuTe BepHBIC YTBEPKACHHS 00 HHCYJINHE:

MOJIEKYJIsIpHas Macca uHcynuHa 3500

+UHCYJIMH COCTOUT M3 IBYX NENTUIHBIX LENel, COeIMHEHHBIX ABYMS TUCYIb(GUIHBIMA MOCTHKAMH
MHCYJIMH COCTOUT M3 JIBYX MENTUAHBIX IIeTIel, COeTUHEHHBIX YeTHIPbMS JUCYIb(UIHBIMI MOCTUKAMHU

Bri6epute BepHOE yTBEpKIeHHE 00 HHCYIIHHE:

MOJIEKYJIgpHas Macca uHcyauHa 3500

WHCYJIUH COCTOUT U3 IBYX MENTHAHBIX LENel, COeIMHEHHBIX YeThIPbMsI TUCYIbGUIHBIMA MOCTUKAMHU
+UHCYIIMH BbIpa0aThIBAETCSs MOKENYI0UHOM jKene30it

Y cTaHOBUTE COOTBETCTBUE MEXKIY TPUIICIITUAOM U CPENOU €r0 U303JIEKTPUUECKON TOUKH:
+Banmwi-acriapTuin-ajgaHuH

JIeHII-rauIuiI-u30JICHITNH

dennnanaHuI-aJIaHI-IM3HH

Ceprit-TupO3uI-IIUCTENH KHcnas

VYcraHoBUTE COOTBETCTBUE MEXKAY TPUIENTUIOM U CPEAOU €ro U303JIEKTPUUECKON TOUKHU:
Banun-acnapruii-ananus

+JledmmI-TIuuI-u30JIeHITH

denunananuiI-aJaduiI-IA3HH

Cepun-TupOo3WI-IIUCTENH HEUTpaibHas

VYcraHoBUTE COOTBETCTBUE MEXKAY TPUIENTUAOM U CPEAOU €ro U303JIEKTPUUECKON TOUKHU:
Banun-acnapTtui-ananux

JleRMI-rau - u30J1e U IIH

+denunananun-aJaaHuI-JIu3uH

Cepun-TUpO3WI-IUCTENH IIEeIIOYHAs

Y cTaHOBUTE COOTBETCTBUE MEXKAY TPUIIEITUAOM U CPEAON €r0 N303JIEKTPUUECKON TOUKHU:
Banun-acnaptun-ananux

JleNunI-raunuiI-u30aeuiiua

denunnananuiI-aJaHuiI-Id3uH

+Cepuin-Tupo3uia-IUCTENH KHcaas

Kakoe ypaBHEHUE OMHCHIBACT OPOIKEHHE TIHOKO3bI?
C;H,,0, +60, =6CO, +6H,0

+C H1206 = 2C2 H50H + 2CO2

2C6 leoe = C'12 H22011 +H 20

CsH,,0, + Ag,0=C,H,,0, +2Ag

BriGepure BepHbIii oTBeT. U T110K03a M hopManbaerua:
pearupyroT co CoupTamMu

py OOBIYHBIX YCIIOBUAX MPEJCTABIISAIOT COOO TBEpAbIC BELIECTBA
MI0/IBEPraloTCsl CIUPTOBOMY OPOKEHHIO

+BCTYIAIOT B PEAKIHI0 «CepeOPSHOrO 3epKaia
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Bribepure yTBepxkK/IeHUE, KOTOPBIE HEBEPHO OMUCHIBACT CTPOCHUE M CBOMCTBA YIIIEBOJIOB:

VYraeBoasl — NOMM(PYHKIUMOHAIBHBIE COCIMHEHHS, UIIMPOKO pPACIpOCTPAHEHHbIE B JKUBOTHOM U
pacTUTEIILHOM MUPE

B pacrenusix yrieBojsl 006pa3yroTcs u3 okcuaa yriepona (1V) u Boasl B mpormeccax poTocHHTE3a

+B KHMBOTHBIX OpraHM3Max YIJIEeBOABI 00pa3yrTcs u3 okcuma yriepoga (V) m Boael B mporeccax
dorocunTe3a

Jlucaxapuibl — MPOYKTHI MOJUKOHICHCAIIMYT MOHOCAXapH I0B

VFJICBOI[BI ABJIIFOTCA UCTOYHHUKOM SHCPIrun

Bribepute yTBepKIeHIE, KOTOPOE HEBEPHO OMUCKHIBACT CTPOCHUE M CBOMCTBA YTIIEBOOB:

YraneBoasl — TOMM(PYHKIMOHAIBHBIE COCIUHEHHS, UIMPOKO pPACIPOCTPAHCHHBIE B JKMBOTHOM U
PaCTHTEITLHOM MHPE

B pacrenusx yraeBoasl 00pazyrotcs u3 okcunaa yraeposa (V) u Boasl B mporieccax GoTOCHHTE3a
+MoHocaxapuabl THAPOIU3YIOTCS ¢ 00pa3oBaHueM 0o0Jiee MPOCTHIX MOJICKYIT

Jlucaxapuibl — MPOYKTHI MOJUKOHICHCAIIMY MOHOCAXapH IOB

VYTIIeBOIBI SBISIFOTCS HICTOYHHKOM YHEPTUU

Bribepute yTBepkIeHIE, KOTOPbIE HEBEPHO OMUCHIBAET CTPOCHHUE U CBOMCTBA MOHOCAXapU/IOB:
+MoHocaxapuabl — TBEP/bIE BEILIECTBA, JIETKO PACTBOPUMBIE B BOJIE U CIIUPTE

Monocaxapusl — TBEp/AbIE BELUIECTBA, JIETKO PACTBOPUMBIE B BOJIE, IUIOXO B CIUPTE.

Bonnbie pacTBOpbl MOHOCAXapuI0B UMEIOT HEUTPAIBHYIO CPENY

BonbmnHCcTBO MOHOCAXapHI0B 00IaaeT CIAAKUM BKYCOM

MoHnocaxapupl SBISIOTCS TeTepodyYHKIIMOHATBHBIMY COSTHHCHHUSIMH

BriGepuTte yrBepxkACHIE, KOTOPHIE HEBEPHO OMUCHIBACT CTPOCHUE M CBOMCTBA MOHOCAXAPHUIOB:
Monocaxapubsl — TBEpAbIE BELIECTBA, JIETKO PACTBOPUMBIE B BOJIE, IVIOXO B CIUPTE.

Bonnbie pacTBOpbl MOHOCAXapuI0B UMEIOT HEUTPAIBHYIO CPENY

+BoHbie pacTBOpPHI MOHOCAXApUIOB UMEIOT CIa00IIETIOYHYIO Cpeay

BonbimnHCTBO MOHOCAXapu10B 00IaaeT CIaAKUM BKYCOM

Mounocaxapupl SBISIOTCS TeTepo( YHKIIMOHATBHBIMH COSTUHEHUSIMU

MoHocaxapuabl SBISIOTCSA reTepoyHKIMOHATBHBIMU COEAMHEHUSMH. B UX MoJekynaax 0JJHOBPEMEHHO
COZIepKaTCs

+kapOoHMIIbHAs (AJIbJETUAHAS WK KETOHHAs) U TUAPOKCUIIbHBIE TPYIIIIHI

KapOOKCHJIbHASIU TUIPOKCUIIbHBIE TPYTITbBI

aNbJCTUHASA U TUAPOKCHUIIBHBIE TPYIIIIbI

KETOHHASIM THPOKCUIIBHBIE TPYIIIIBI

MoHocaxapu/ibl, COEpKAIINE AJIbACTUIHYIO TPYIITYHA3bIBAKOTCS
+alibJ103b1

IEHTO3bI

KETO3bI

MoHocaxapu/ibl, CoiepKallre KETOHHYIO TPYIIIY, HAa3bIBAIOTCS
pu603bI

TIEHTO3bI

+KETO3BI

Kaxkoe yTBepxaenue HeBepHO? B 3aBUCUMOCTH OT JJIMHBI YTICPOTHON eI MOHOCAXapHIbI ICTIATCS Ha:
TPUO3bI
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TETPO3BI
TIEHTO3bI
TE€KCO3BI
+IU03bI

DHaHTHOMEPHI — ITO:

3TO CTEPEOU30MEPHI, UMEIOIINE OIMHAKOBOE XMMHUYECKOE CTPOCHUE, HO OTJIMYAroIuecs KoH(purypanuei
OJTHOT'O WJIM HECKOJIBKMX aCHMMETPUYHBIX aTOMOB YIJIEpOAa

+3TO cTepeon30Mepbl, MOJIEKYIIbI KOTOPHIX OTHOCSTCS MEXIY COOOH Kak MpeAMET U HECOBMECTHMOE C
HUM 3epKajbHOE U300pakeHue

JMAaCTEPEOMEPHI, pa3IMYaroIuecs: KOH(UTYpauei JUIb OJHOTO XUPaIbHOTO IIEHTPA

[Tonapanstoiee OOIBIIMHCTBO MPUPOAHBIX MOHOCAXPAPUAOB IIPUHAJIEKUT K:
L-psamy
+D-pany

[unacrepeoMepbl — 3TO:

+3TO0  cTepeou30Mephbl, HMEIOIIME OJMHAKOBOE XMMHUYECKOE CTPOEHHE, HO  OTIMYaroIIuecs
KOH(l)I/IpraIII/Ief/'I OIHOT'O UJIKM HECKOJIBKUX aCUMMCTPHUYHBIX aTOMOB YTJICPOAa

3TO CTEPEOU30MEPHI, MOJIEKYJIbI KOTOPBIX OTHOCATCS MEXly cO00M Kak mpeiMeT 1 HECOBMECTUMOE C HUM
3epKaJIbHOE N300paxeHue

JMAaCTEPEOMEpBI, pa3Inyarolirecs: KOHQUIrypauei Juilb 0JJHOr0 XUPAJIbHOIO LIEHTPa

Onumepsl — 3T0:

3TO CTEPEOU30MEPHI, MOJIEKYJIBI KOTOPBIX OTHOCSITCS MEXKIY CO0O0M Kak MpeaMeT U HECOBMECTUMOE C HUM
3epKaJIbHOE U300paXKeHHE

3TO CTEPEOU30MEPHI, UMEIOILIUE OJIMHAKOBOE XUMHUECKOE CTPOCHHUE, HO OTJIMYAIOLINECs] KOHPUrypauuen
OJTHOTO WJIU HECKOJbKUX aCUMMETPHUYHBIX aTOMOB yriepo/ia

+uactepeoMepsl, pazIMUaOIIMecs KOH(GUTypallUen UMb OJTHOTO XUPAIBHOTO LIEHTpa

BriOepure npaBuIIbHBINA OTBET:

OnuMepsl 3TO ONTUYECKUE, UITU 3€PKAJIbHbIE, U30MEPbI

Onumepsl UMEIOT OJMHAKOBOE XMMHUYECKOE CTPOEHHME, HO OTIMYAIOTCS KOHGUTypalued OHOro WM
HECKOJIBKMX aCCUMETPUYECKUX aTOMOB YIIEpoaa

+DnuMepsl pa3nuyaroTcs KOHPUrypanuen ToIbKo 0JHOT0 aCHMMETPUYECKOTr0 aToMa yriepoja
OnuMepsl — CTEPUOU30MEPHI, MOJIEKYJbl KOTOPBIX OTHOCATCS MEXIy COOOHW Kak mpeaMeT u
HECOBMECTHMOE C HUM 3€pKaJlbHOE N300pakeHHe

CHO
HO——H
H——OH
H——OH
H——OH
. CH,OH
YcTaHOBHTE COOTBETCTBUE MEXKIY (hOPMYIIOH MOHOCaxapHaa U ee Ha3BaHHEM
D-amno3a
D-nnosa
D-tano3a
D-manno3a
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+D-anbTpo3a

D-rynoza
CHO
HO——H
HO——H
H——OH
H——OH
Y cTaHOBHTE COOTBETCTBUE MEXKIY (hOPMYIIOH MOHOCaxapuaa U ee Ha3BaHHEM CH,OH
D-anno3a
D-unosa
D-tano3a
+D-manHO3a
D-anbTpo3a
D-rynosa
CHO
H——OH
H——OH
HO——H
H——OH
YcTaHOBHUTE COOTBETCTBUE MEKIY (hOpPMYIION MOHOCaXapuaa U €€ Ha3BaHUEM CH,OH
D-anno3a
D-unosa
D-tano3a
D-manHO3a
D-anbTpo3a
+D-ryno3za
CHO
HO——H
H——OH
HO——H
H——OH
o CH_,OH
YcTaHOBHTE COOTBETCTBUE MEXKIY (hOPMYIIOH MOHOCaxapHaa U ee Ha3BaHHEM 2
D-amnoza
+D-uno3a
D-tanoza
D-manno3a
D-anbTpo3za

Anb1103Bbl, cofepxKalie naTh 1 60ojee aTOMOB yIiiepoJia, U K€TO3bl, COAeprKallye mecTh U 0ojiee aTOMOB
yriepoja, CyIeCTBYIOT Kak B pacTBOpE, Tak U B KpUCTAJLJIe MPAKTUYECKH MOJTHOCTHIO B (hopme
+BHYTPEHHUX LUKINYECKUX ITOJIyaleTanei

areranen

noJsryaueranei

®dypaHO3HBIE TAYTOMEPHBIE LUKl 00pa3yl0TCAB Pe3yIbTaTe BHYTPUMOJIECKYISIPHOTO B3aUMOIEHCTBHS
+MATUYICHHBIX TAyTOMEPHBIXLIUKIIOB
HIECTUYJICHHBIX TAYTOMEPHBIXIIUKIOB
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CCMUWICHHBIX TAaYTOMCPHBIXIIUKIIOB

[IupaHo3HbIE TAYTOMEPHBIE LIUKIBIOOPA3YIOTCSAB PE3YIbTAaTE BHYTPUMOJIEKYISIPHOIO B3aUMOAEHCTBUSA
[IATUYICHHBIXTAYTOMEPHBIX LIMKIOB

+IIECTUWICHHBIX TAyTOMEPHBIX LIUKIIOB

YETBIPEXWICHHBIX TAYTOMEPHBIX LIUKIIOB

AHOMEpPHBII aTOM:

JIOTIOJTHUTEIBHBINA [EHTP XUPATHbHOCTH, BO3HUKAIOIINK B MUKINYECKOW PopMe — aTOM yriaepoja, paHee
HE BXOJUBIIMM B COCTaB KapOOHUILHOU IPYIIIbI

JIOTIOJTHUTEIBHBINA [EHTP XUPATHLHOCTH, BO3HUKAIOIINN B MUKINYECKOW QopMe — aTOM yriaepoja, paHee
BXOJIUBIIUH B COCTaB KapOOKCUIBLHON TPYIIIIbI

+IOTIOTHUTENBHBINA IICHTP XUPATBLHOCTH, BOSHUKAIOIIMKA B IIUKIMYECKON (hopMe — aTOM yriiepojia, paHee
BXOJIMBIIUHI B COCTaB KapOOHUIIBHOM TPYIIIIBI

AHOMEPBI — 3TO:

3TO CTEPEOU30MEPHI, MOJIEKYJIbI KOTOPBIX OTHOCSTCS MEXy COOOH KaK MpeAMET U HECOBMECTUMOE C HUM
3epKaJIbHOE N300paXKeHHE

+3TO  CTEepeoM3OMephl,  pa3IMYalOIIMecss IPOCTPAHCTBEHHBIM  PACIIONIOKEHHEM  TIIMKO3UIHOMN
(momyaneTanbHOMN) PNl Y HUKIMYECKUX TayTOMEPOB (- U f-aHOMEPHI)

3TO CTEPEOU30MEPHI, UMEIOIINE OJMHAKOBOE XMMHUYECKOE CTPOCHUE, HO OTJIMYAOIIHecs KOH(UTypauei
OJTHOTO WJIU HECKOJIBKMX aCUMMETPHUYHBIX aTOMOB yriepo/ia

OuiepoBckoii mpoekuu D-TmoKko3b COOTBETCTBYET, popmyna Xeyopcea o, D-rimrokonupanossr:

+a

i on
nTTer
e T
o

H

CHon
i on
i
pEE
o
H

CHZOH

dumeponckoit npoekiu D-rimoko3sl cooTBeTCTBYET (hopmyna Xeyopca B, D-rimokonupanoss:
a

H Q. |
H——OH
H——OH
HO— HO——H @ =
H——OH
H
CH,OH
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@umepoBckoit mpoekmu D-rimoko3sl cooTBETCBYET popmyna Xeyopcea o, D-rimoxodypanossi:

H——OH
H——OH
HO——H @
H——OH
H
CH,OH

+a
H (Q

H——OH
H——OH H——OH

HO——H
H
H——OH
CH,OH
HO——H
H——OH
T HO——H
H
H——OH
CH,OH

CH,OH
HO—Hg K

OH H

CH,OH
HO—Hg oH =<
OH H

dwurrepoBckoii mpoekuu D-Timoko3s! hopmyna Xeyopea B,D-rimrokodypaHo3sr:

a
H. (Q

H——OH
H——OH H——OH

HO——H
H
H——OH
CH,OH
HO——H
H——OH
T Ho—H
H
H——OH
CH,OH
PuiepoBcKon MPOEKIIUU

a,D-ppykrodypanossr:
a

D-dpyxT0361

CH,OH
HO—Hg K

OH H

CH,OH
HO—Hy OH <
OH H

COOTBETCTBYET bopmyna

Xeyopca
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HO——H O __ 0
—-— — H OH
H——OH H CH,OH
OH H

H
CH,OH
HOCH;——OH CH,OH  CH,OH
. HO—/—H O __ o
- = H OH
H——OH H OH
H OH H
CH,OH
®dumepoBckoit IPOEKIIU D-dpyxT03b1 COOTBETCBYET ¢bopmyna
B,D-dppyxrodypanossr:
+a
CH,OH
CHZOH OH =——
o
H OH
H CH,OH
OH H

CH,OH  CH,OH

H OH
H OH
OH H
dumepoBckoit POEKLUH D-(pykTo3BICOOTBETCTBYET bopmyna
o, D-pykTonupanossr:
+a
CH,OH
HOH,C——H H
H CH,OH
H HO——H RN
. o 4 OH
OH - H——OH =
OHY="=f OH=—
o H—1—OH OH H
c-0— H——H
H2
H——CH,OH H
H o OH
HO——H H
-— 0o — H OH
A= oA o o=+=f CH,0H =—
H=—OH OH H
H——H

Xeyopca

Xeyopca
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dumepoBckas MIPOCKITUS D-ppykTo3pr: ,
B,D-bpykTONUpaHO3HI: ........... (Yka3aTh MIMKO3UAHYIO TPYIIITY)
a
CH,OH
H,C—1—H H
H o CH,OH
HO——H i
o __ 4 OH
H——OH =
OH L OH
H——OH OH H
H——H
H——CH,OH H
H o OH
HO——H i
o __ 4 OH
H——OH =
OHY™" CH,OH =——
H——OH OH H
H——H

metmi-2,3,4,6-rerpa-O-meTwii-D-rirokonupano3un g
D-rmrokapoBast kucnorta
+meTmi-0-D-Tirokonupanos3na

D-rmrokoHOBast KMCIOTa

MIEHTAALETUIITIIFOKO3a
D-rmroxypoHoBast KUCI0Ta
D-rmronur

YcTaHoBHUTE COOTBETCTBUE MEKAY (POPMYIIOHN TIIMKO3MIa U TPOTYKTOM PEAKIINH:
CH,OCH,

CH,OH
O OH

CH,OCH,

+metni-2,3,4,6-rerpa-O-Metmin-D-rimokonupaHosu
D-rmokapoBas kucnorta
MeTui-a-D-rimrokonupanosnn

D-rimrokoHOBas KUCIIOTa

MEeHTAAIETHIITITIOK03a

D-rimrokypoHoBast Kucinorta

D-rarouut

dbopmyna

Xeyopca
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ITpu 06paboTKe TIIOKO3bI YKCYCHON KUCIIOTOM MPOUCXOAUT allUJIMPOBAHUE TOJIBKO €€:
CH20H- rpynmsl

KETOHHOM I'PYIIIBI

+rinuko3unHo OH-Tpynmnbl

[Ipu 06paboTKe IIIIOKO3bl YKCYCHBIM aHTUIPUIOM 00pazyIoTCs
+110JTHBIE CIIOKHBIE (PHUPBI TITFOKO3BI

MPOCThIE A(UPHI TITFOKO3bI

BHYTPEHHUX LIMKJIMYECKUX IT0JIyalleTaieu

BoccranasinBaromnme CBOKMCTBA TIFOKO3a MPOSBIIAECT3a CUET:
+aJIbICTUTHOU TPYIITTBI

KETOI'PYIIIEI

KapOOKCHIILHOM TPYIIIIBI

BoccranaBnuBaromiyie CBOMCTBA TIFOKO3bI ONPENCISIOTCS C MTOMOIIBIO:
+aMMHavyHOTO PacTBOpa TUAPOKCH A cepedpa

THIIPUJIA HATPUS

YKCYCHOTO aHTUAPUAA

BoccranaBnuBaromiyie CBOMCTBA TIFOKO3BI OTPEICIAIOTCS C TOMOIIBIO:
MypaBbHUHON KUCIIOTHI

YKCYCHOTO aHTHUAPUAA

+rugpokcuaa meau (1) mpu HarpeBanuu

C IIOMOIIBIO CHJIBHOI'O OKHMCIIUTCIIA — pa36. HN03 — OJHOBPEMCHHO OKHUCJIAKOTCA T'PYIIIIbI:

-CHO u —OH
+(-CHO) u —CH,OH

IIpu oxucaeHuu anba03 MATKUMU OKUCITUTEISAMU MOKHO OKUCIIUTD:
+-albACTUIHYIO TPYHITY

KETOHHYIO

—CH,OH

YcraHoBuTe cooTBeTcTBUE Mexny HazBaHueM peaktuBa-CH30OH, HClcyyon, JeficTByromero Ha rirokosy,

Y BO3MOKHBIM MPOJTYKTOM PEAKIIUU
Metmi-2,3,4,6-rerpa-O-meTwii-D-rimrokonupano3un g
D-rmrokapoBas kucnota
+meTi-0-D-Tirokonupanos3na

D-rmrokoHOBast KMCIOTa

MEeHTaAIETHIITITIOK03a

D-rmroxypoHoBast KucioTa

D-raronut

YcraHoBuTe COOTBETCTBHE MexAy Ha3zBaHueM peaktuBa-(CH3CO);0, nelicTByromiero Ha TJIIOKO3Y, U

BO3MOYXHBIM MPOJAYKTOM pEaKIuu
MeTmi-2,3,4,6-retpa-O-meTrit-D-rimrokonupano3u g
D-rmokapoBas kucnota
MeTu-0o-D-rimrokonupano3u

D-rimrokoHOBast KMCIOTa

+IeHTaale THITIIIOKO3a

D-rimrokypoHoBast KucioTa
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D-rimronut

YcTaHOBHTE COOTBETCTBHE MEXIy Ha3zBaHueM peaktuBa-pa3zd. HNOs;, melicTByromero Ha TIIIOKO3Y, H
BO3MOJKHBIM IIPOTYKTOM PEaKITUH:

Metui-2,3,4,6-rerpa-O-metwi-D-rirokonupanosun g

+D-rirokapoBast KMCIIOTa

Metui-o-D-rimrokonupanosun

D-rirokoHOBas KUCIIOTA

IEHTAAlETHIITIIOK03a

D-rirokypoHOBas Kuciaora

D-rimrorut

YCTaHOBHTE COOTBETCTBHE MEXIY Ha3BAaHHUEM DPEAKTHBA, JCHCTBYIOIIETO Ha TIIOKO3Y, U BO3MOXHBIM
npoaykToM peakuuuBry/H,0:

metui-2,3,4,6-rerpa-O-metui-D-rirokonupano3u g

D-rirokapoBas kuciora

Metui-o-D-rimrokonupanosun

D-rimrokoHOBast KUCIIOTa

MEHTAAIETHIITIIOK03a

+D-Tar0KypoHOBas KUCIOTA

D-rimrorur

B Moutekyne rimroko3sl peaknueid ¢ ruapokcuaom mean (1) odnapyxkuBarores:
+BOCCTaHOBUTEJILHBIEC CBOICTBA

OKHUCJIUTEIIbHBIC

am(poTepHbIC

Bribepute BepHOE yTBepkIeHUE?

[pu HarpeBaHuu c MUHEpaJIbHBIMU KHCJIOTaMH, MIPOUCXOTUT JeTUIpaTanus
MOHOCaxapuI0B. AJIbJOTIEHTO3bI IPH TOM 00pa3yIOT

+oypdypoxn

ruIpokcudyppypo

TUAPOKCUMETIIPYPDYpOI

Bri6epute BepHOE yTBEpKIeHUE?
IIpu HarpeBaHnu ¢ MUHEPAIIbLHBIMU KUCIOTAMHU, IPOUCXOAUT JAETHIpaTaIs MOHOCAXapHI0B
aJIbJI0- U KETOTE€KCO3bIIPU ATOM 00pa3yroT

ruIpokcudyppypon
+ruapokcumetTundypdyposr

dypdypox

D- u L- rimroko3a sSBISIIOTCS
CTPYKTYpPHBIMH U30MEPAMH
+IHaHTHOMEpaMU
ONITHYECKUMHU U30MEpaMu
auacTepeoMepamMmu

I'moko3a u ppykTo3a SBIAIOTCS:
+CTPYKTYPHBIMU U30MEpaMu
SHAaHTHOMEPaMH

ONTUYECKUMU U30MEpaMu
auacTepeoMepamMmu
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I'1rox03a 1 MaHHO3a SIBIISTFOTCS:
CTPYKTYPHBIMU U30MEPAMU
JHAHTUOMEPAMU

ONITUYECKUMH U30MEPAMHU
+auacrepeoMepaMu

['n1roko03a 1 ranakTo3a ABISIOTCS:
CTPYKTYPHBIMU U30MEPAMU
DHAaHTHOMEpPaMHU

ONTUYECCKUMU U30MEPAMHU
+auacrtepeoMepaMu

lNaylakT03a M MaHHO3a SABISAIOTCS:
CTPYKTYpPHBIMU H30MEPAMHU
SHAaHTHOMEPaMH

ONTUYECKUMU U30MEpPaMU
+nuacrepeomepamu

Kcunosa u pubo3a aBnstorcs:
CTPYKTYpPHBIMU H30MEPAMHU
SHAaHTUOMEPaMH
ONTUYECKUMU U30MEpPaMU
+nuacrepeomepamu

Kcunosa u kcuityinnosa siBJsIOTCS:
+CTPYKTYPHBIMH U30MEPaMU
DHAHTHOMEpPaMU

OITUYECKUMH U30MEpPaMu
JracTepeoMepaMu

Pu6o3a u pubynosa sBasOTCS:
+CTPYKTYPHBIMH U30MEPaMU
SHAHTHOMEpaMHU
ONITUYECKUMH H30MEPaMHU
JracTepeoMepaMu

CaMbIM CITaIKUM YTJIEBOJOM SIBJISIETCS:
TIII0KO03a

+ ¢pykTo3a

caxaposa

JaKTO3a

OnuMepsl pa3InyaroTCs:

MOPSAJIKOM CBSI3bIBAHUSI aTOMOB JIPYT C IPYTOM

B3alMHBIM PACIIOJIOKEHUEM I'PYIII aTOMOB B IPOCTPAHCTBE
+KoH(pUrypamueil ToIbKO 0AHOr0 XUPAIbHOIO yIriiepo/ia

[Tupano3bl B IpUpO/IEe CYIIECTBYIOT B BHJIE:
+ KpecloBUAHON KOH(pOpMaIUU

hopmBI «BaHHAY

«KOHBEPTA»

202



Jlst pypaHO3HBIX TayTOMEPOB Hanboee ycToiurBa KOH()OpMaIus:
«KPEeCIo»

«BaHHa

+«KOHBEPT»

DHaHTUOMEpPHI Pa3IMYAIOTCH:

XUMHUYECKUM CTPOECHUEM

(bU3HYECKUMU CBOMCTBAMH

+3HaKOM BpalleHHs! IJIOCKOCTHU MOJISPU3AIIH CBETa

MyTtaporalius — 3T0 CBONCTBO YIJIE€BOJIOB
+13MEHEeHHE BO BPEMEHH YTJia BpAICHUs TIJIOCKOCTH MOJISPU3aLUU CBETa
CIOCOOHOCTH OTKJIOHSITH IJIOCKOCTh MOJISIpU3aIIMK CBETa

[Muknanueckue GopMbl MOHOCAXapUIOB MOYKHO PACCMAaTPUBATh KaK:
BHYTPEHHHUE CIIOKHBIE d(PUPBI

LUKINYECKHE CIIOKHBIE aMUIbI

BHYTPEHHHE allCTaJIN

+BHYTPEHHHE 10JIyalleTaan

CriocoOHOCTh MOHOCaxapuJ0B OOPa30BbIBATH XEJIAaTHbIE KOMIUIEKCHl OOYCIIOBJI€Ha HAlIUYMEM B HUX
MOJIEKYJIE:

QJIbJIETUIHOM IPYIIIBI

KETOHHOM I'PYIIIBI

+TUAPOKCUIIBHBIX TPYIIT

KapOOKCHIILHOM IPyIIIbI

IIpu B3auMOIEHCTBUY CO CIIUPTAMU B KMCIIOM CPEJle aHOMEPHBIA aTOM YIJIepoJa CTAHOBUTCS aKTUBHBIM:
+anekTpoduIom

HYKJI€0(UIOM

KHUCJIOTHBIM LICHTPOM

OCHOBHBIM LIECHTPOM

[Ipu B3auMo1eNiCTBUY TTIMKO3U/IOB C CHIIbHBIMU QJIKWJIMPYIOLUIUMH peareHTaMu o0pa3yroTcsi:
HETOJHbIE MPOCThIE 3(PUPBI MOHOCAXAPHUIOB

+ MOJIHBIE MPOCThIE (PPl MOHOCAXAPUIOB

CJIO’KHBIE 3(UPBI MOHOCAXAPUIOB

Peaknus anunupoBaHu MPOUCXOIUT IIPU B3aUMOEHCTBUH IIFOKO3BI C:
raJIOreHaJIKaHaMH

CrupTamMmu

+aHruapugamMu KapOOHOBBIX KUCIIOT

aMMMa4YHbIM PacTBOPOM OKCHa cepedpa

[Tpu OKUCIICHUH TIFOKO3bI «MSATKAMHU OKHCIIUTEISIMI» 00pa3yeTcs:
TJIFOKapOBast KUCIIOTa

copour

+TIIIOKOHOBASI KUCIIOTA

TJIIOKYPOHOBAs KUCIIOTA

HpI/I OKHCJICHHH TJIFOKO3bI <GKECTKHMMHU OKHUCIIUTCIISAMMN ) 06pa3yeTcsI:
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+TII0KapoBasl KUCI0Ta
copouTt

TJIFOKOHOBAS KUCJIOTA
TTIFOKYpPOHOBas KMCJIOTa

IIpu BoccTaHOBIIEHUH allbI03 00pa3yOTCs:
KCTO3BI

CMECh CITUPTOB - SITUMEPOB
+MHOI'0aTOMHBIE CITUPTHI

ITpu BocCTaHOBIEHUH KETO3 00pa3yroTCs:
aJb03bl

+ CMeCh CIIUPTOB - DIIUMEPOB
MHOT'0aTOMHBIE CITUPTHI

Hanuuue ruipoKCUIIBHBIX TPYIII B MOJIEKYJIE TJIFOKO3bI MOXKHO JI0Ka3aTh B3aUMO/JICHCTBUEM €€ C:
aMMHa4YHBIM pacTBOPOM OKCHa cepedpa
+rugpokcuaom menu (1) 6e3 HarpeBanus
ruapokcuaom menu (I1) mpu HarpeBanumn

ITpo6a TpomMepa NOKa3bIBAET HAIMYKE B MOJIEKYJIE [NIFOKO3bI:
+anpAeruAHON TPYIIIbI

KETOHHOM I'PYIIIBI

CIIMPTOBBIX TPYIII

Monekyna caxapo3bl COCTOUT U3 OCTATKOB:
a- u - D-rarokonupaHo3bl
+0- D-rmrokonupanossl u B-D-hpykrodypanosst

a- 1 B- D-dpykxTodypanosst
B- D-rmroxonupanossl u a-D-dpykTodypanossr

Morekyia JaKTO3bl COCTOUT U3 OCTATKOB:
a- u - D-rarokonupaHo3bl
a- D-rmoxonupanossl U B-D-dpykrodypanoss

a- u - D-¢ppykrodypaHo3sl
+B- D-ranakronupanossl 1 D-riitokonupanoss

Morekyia 1ena00103bl COCTOUT U3 OCTATKOB!
a- D-riaroxonupaHo3bl
a- D-rmoxonupanossl U B-D-dpykrodypanoss

a- u - D-¢ppykrodypaHo3sl
+f3- D-riroxonupaHo3sl

Mosekysa ManbTO3bl COCTOUT U3 OCTATKOB:
+0- D-rimoxonupanossl
a- D-rmoxonupanossl U B-D-ppykrodypanosst

a- u - D-¢ppykrodypaHo3bl
B- D-rmokonupaHo3bl

HeBoccTaHaBIUBaIOIIUM JUCAXAPUIOM SIBIISICTCS:
MaJIbTO3a
neuioonos3a
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+caxaposa
JIaKTO3a

Lennrono3a:

+001anaet 60IBIION MEXaHUYECKOH MPOYHOCTHIO
COCTOHT M3 OCTAaTKOB 0- D-Tiroxonmpano3sl
XOPOILO PACTBOPSIETCS B BOZC

XMMHYECKH aKTHBHOE BEIIECTBO

Lenmrono3a:

o0aaeT HeOOIBIION MEXaHNYECKON TPOYHOCTHIO

+ cOCTOUT M3 OCTaTKOB [3- D-TiIroKOnIUpaHo3b1

XOPOIIO PaCTBOPSIETCS B BOJIC

pacHierusieTcsi OObIYHBIMU (DEPMEHTAMHM JKETYTOYHOTO COKa

KoHeuHBIM TIPOIyKTOM THAPOIIN3a Kpaxmalia sBISETCS:
B- D-dbpykrodypanosza

- D-rrokonupaHo3bl

+0- D-rmroxonupanosa

JEKCTPUHBI

K oJiMrocaxapmuiaM HE OTHOCATCA YTJICBOJAbBI C YMCJIIOM MOHOMCPHBIX 3BCHLCB:
2

10

+120

Kakoii n3 MOHOCaxapuI0B HE COJIEPKUT aCCHMETPUICCKHI aToM yriiepoaa?
D-rnuieprHOBBIi abIeru

+IIMOKCHAIICTOH

D-sputpoza

D-ranakroza

MakcumanbHOE YKCII0 CTEPEON30MEPOB TITFOKOMHPAHO3BI:
2

8

+16

32

B Moutekyse kakoro MoHOcaxapuaa aHoMepHbIM siBiisieTcst C-17
D-¢ppykro3a
+D-rimoko3a
D-pubynosza

B Monekysne kakoro MoHOcaxapuaa aHOMepHbIM siBisiercs C-17
D-pubyno3a

D-¢ppykro3a

+D-ranakro3a

BepHbIM sBIIsieTCst yTBepikIeHHE 0 ToM, uTo D(+)-rimroko3a u L(-)- ppykrosa:
+CTPYKTYpHBIE H30MEPHI

CTEPEON30MEPHI

SHAHTHOMEPHI
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pauemMar

VYKaxxute 1uacTepeoMepsl:
D-rmtoko3a u L-rimroko3a

D-rimoko3a u D-dppykrosa
+D-rmoko3a u D-manHO32

VKaKUTE IUACTEPEOMEPHI:
+0-D-riroko3a u B-D-rmroko3a
D-rmroko3a u L-rimoko3a
D-rimoko3a u D-dpykrosa

JIJis KakuX MOHOCaXapuI0B MPUHAIIEKHOCTh K CTEPEOXUMUICCKOMY PSITY ONPEIEISICTCS

o koHpurypanuu C-5?

[To xouduryparuu C-5 onpenensercs MPUHAJICKHOCTh MOHOCAXAPHIOB K CTEXEOMETPHUICCKOMY Py V:
QJIbJIOTEKCO3

QJIbJIOTICHTO3

KETOTeKCOo3

[IpuHaAIEKHOCTh K CTEXEOMETPHUECKOMY PSIAY MOHOCAXapHUIOB, onpeensieMoMy o koHduryparuu C-
5, He HaOMIOaeTC Y MOHOCAXapua:

+D-pubo3a

D-manno3a

L-ramakrosa

D-¢dpykTo3a

[TpuHAIIEIKHOCTh K CTEXEOMETPHICCKOMY PSIAYy MOHOCAXapHUIOB, OompeeiseMoMy 1o koHpuryparuu C-
4, He HaOIOJACTCsl Y MOHOCAXapHIA:

+D-pubo3za

D-ne3zokcuprbosa

D-ranakro3a

D-rimroko3aMuH

Kakoe yTBepxk/ieHue MOHOCaXapu 0B HEBEPHO?
MyTtapoTalus MOHOCAaXapuI0B BKJIIOYAET:
+IpeBpalleHle UX aHOMEPHBIX HopM
LUKJI0-OKCO-TayTOMEPHIO

M3MEHEHHE ONTHYECKOM aKTUBHOCTH
BOCCTAHOBJICHHE

[To xumuueckomy crpoenuto B-D-bpykrodypanosa:
areTanb

+1omyaneranb

KeTajb

MOJTyKETab

YKaKuTE Mapy MOHOCAXapuJI0B, HE SBJISIONICHCS, Tapoi smuMepoB 1o C-2:
+D-rmroko3a u D-dpykroza

D-riroko3a u D-manHO3a

D-¢ppykro3a u L-¢ppykrosza

D-ranakro3a u D-rimoko3a
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Kakue u3 mpon3BOAHBIX MOHOCAXAPUIOB SIBISTFOTCS TUKAPOOHOBBIMU KHCIIOTAMU?
D-rmokonoBas

D-riroxkypoHoBas

+D-rimrokapoBast

copour

[Tpu B3auMoIEHCTBUY TIFOKO3bI C OPOMHOI BOJIOM MTPOUCXOTUT:
OKHCJIEHUE J0 TIFOKapOBOM KUCIOTHI

OpoMupoBaHUe

+BOCCTaHOBJIECHHE

OKHCJIEHUE J0 TIIIOKOHOBOM KUCIOTBI

YKaKUTE MPOAYKT METHIMPOBAHUS 0-D-rimrokonupano3sl METaHOJIOM B KHCIIOH cpejie:
O-metui- o-D-riIroKonmupaHo3u;I

2,3,4,6-rerpamernin-O-meTmi-o-D-rimrokonrpanosa
+metmi-2,3,4,6-tetpa-O-metuin-o-D-rimrokonupanosun

2-meTtmi-o-D-rirokonpanosa

YKaKuTe MPOAYKT 3THIUpoBanus B-D-ramakronupano3sl HOAUCTHIM 3THIOM B ipucyTcTBrn KOH:
2,3,4.6-tetpa-O-3tun-p-D-ranakronupanosa

+atun-2,3,4,6-rerpa-O->tmii-B-D-ramakronupano3u g

O->trin-B-D-ranakronupano3u

O-3tri-p-D-ranakronupanosa

YKaKUTE peareHThl, CIIOCOOHBIC alleTHIIMPOBTH TIIFOKO3Y:
YKCYCHBIN aJIbJeTH]T

XJIOPAHTUIPU]T YKCYCHOW KUCIIOTBI

+YKCYCHBIN aHTHIPH]T

OTaHoI

VYkaxuTe MpoAyKTHI TTOJIHOTO KUCIOTHOTO THaposnn3a 1,2,3,4,6-nenra-O-anerusn-D-Taokonupanossl:
+2,3,4,6-TeTpa-O-alleTUITIIOKOUPAHO3a U YKCyCHas Kucnota????unu

HE THIPOTU3YETCS

D-rimoxonupano3a u yKCycHas Kucinota +77

D-Timroko3a ¥ 3TaHOI

VYkaxute Mosiexyny ¢ $-1,4-rIMKo3uIHOM CBSI3bIO:
caxaposa

tiakTo3a

ManbTo3a

VYkaxure Monekyny ¢ $-1,4-riaMKo3uIHON CBS3BIO:
MaJibTo3a

+uemioduosa

caxaposa

VYKaxuTe HEBOCCTAHABJIMBAIOIINN OJIMTOCaXapH/I:
MaJIbTO3a

JIaKTO3a

+caxaposa

emwoono3a

207



HazoBute nucaxapun, He CIOCOOHBIN K MyTOpaTaIlvu:
JIaKTO3a

MaJIbTO3a

+caxapo3a

neoomno3a

B Mmonekyse amMmuiio3sl MOHOMEPHBIE 3BEHBSI COSIMHEHBI:
0-1—2-rIMKO3UIHBIMU CBA3SIMU
B-1—4-rIuKO3uAHBIMH CBA3SIMU

o-1—4- u B-1—4-rIUKO3UAHBIMH CBSI3SIMHU
+0-1—4-rIMKO3UIHBIMU CBSI3IMU

Kakue u3 nepeuncieHHbIX COEAMHEHUH OTHOCATCS K TOMOIIonucaxapuaam?
Kpaxmail

+remnapud

JeKCTpaH

LIEJIII0JI03a

[TonHbI TUAPOIIN3 TIIMKOT€HA IPUBOJIUT K PA3PYILICHUIO:

o -1— 4-rIuKO3UIHBIX CBA3el U 0-1—>3 TIIMKO3UIHBIX CBI3EH
B -1— 4-rimuKo3uHbIX cBs3el U B —1—>6-TITMKO3HIHBIX CBSA3CH
+0-1— 4- 1 a-1— 6-TIIMKO3UIHBIX CBA3EH

TOJIBKO 0-1— 6-TIIMKO3UIHBIX CBS3EH

BepHbiM siBNIsieTCSl yTBEPKICHUE O TOM, YTO 00pa30oBaHUE MOJIUCAXAPUIOB U3 MOHOCAXAPUIOB — ITO
peakuums:

paavKalbHOTO 3aMELLIECHUS

‘+ronuMepusanuu

HYKJIEO(UIHHOTO 3aMEeIeHUS

HYKJICO(PUIBHOTO MPUCOCTUHEHUS

He sBasieTcst cTpyKTYpHBIM KOMIIOHEHTOM Te€TEPOTIONIUCaXaPUIOB:
THATypOHOBAas KHCIOTA

+acKkopOMHOBAs KUCIIOTA

IEKTOBAas KUCIIOTa

N-anerun-D-rimroko3aMuH

[TpoayKThl TOJIHOTO THAPOIIN3A KpaxMaa Ial0T MOJOKUTEIbHYIO PEAKIIHIO:
+C HoaAOM

CenuBaHoBa

Tpommepa

C aMMHUAYHBIM PACTBOPOM THIPOKCHIA cepedpa

l'omononucaxapuasl — 3TO:
THaJypOHOBAsk KMCJIOTA U IJIMKOTeH
LEJUTE0JI03a U TEeITapuH
MOJIMTaJIaKTYPOHOBAsl KUCJIOTA U TeNapuH
+KanMaJ'I " T'JIMKOI'CH

BriGepute BepHBIC YTBEPIKICHHUS:

A) ManbTo3a — OCHOBHOM MPOJIYKT pacHICTNIEHUs] KpaxMala rmoj JeicTBueM GepMeHTa [-aMuIas3sl
b) ManbsTo3a maeT Ka4eCTBEHHYIO PEAKIIHIO «CEPEOPSTHOTO 3epKajiay

BEPHO TOJBKO A
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BEPHO TOJBKO b
+ BepHBI 00a yTBEPKICHUS
00a yTBep KIeHUsI HEBEPHBI

Bribepure HEBepHOE YTBEPKACHUS:

MOJIOKO MJIEKOTIUTAIONINX COJEPKUT JIAKTO3Y

pacTBOP JAKTO3BI 1ACT MOJIOXKUTEIBHYIO IIPOOY ¢ peakTuBOM TosieHca
JIaKTO3a IMOCTPOEHA U3 0cTaTKoB D-ranakronupanossl n D-rioroxonupaHo3sl
+1aKT03a MOCTpOoeHa U3 octaTkoB D-ramakrodypanossl u D-rimroxonupano3st

[TpoaykTamu HETTOJIHOTO KUCIIOTHOTO THAPOJIA3A KpaxMalia sBISETCS:
neuoono3a

MaJlbTO3a

JIAKTO3a

rajakTosa

OpranusM HE MOXET YCBaUBaTh:
Kpaxmai

TJIIOKO3Y

JIAKTO3y

LEJUTIOJI03Y

Bropuunas cTpykTypa aMuio3sl UMEET CTPOCHHE:
CIIUPAIICBUIHOC

JIMHEHHOE

CKJIag4aToe

ceryaToe

I'eTepononucaxapuibl XOHAPOUTHHCYIIb(ATHI BXOST B COCTAB!
[Teuenn

Krnerounoii crenku 6axrepuit

Xpslen U CyX0KUINN

CTeKJIOBUIHOIO TeJIa T1a3a

Monocaxapuasl - 3T0O MHOTOaTOMHBIE:
+aJbAEru10- NN KETOHOCIIUPTEI
aJIbIETUA0- UIN KUCIIOTOCIIUPTEI
aJabIeTUHO0- WINM aMUHOCIIUPTEI
KETOHO- WJIK aMUHOCITHPTHI

D yHKIHUOHAIBHBIE IPYIIILI B MOJIEKYJIE
TJIIOKO3BI-9TO:

+anpaeruaHas ¥ CIIUPTOBbIE OKCUTPYIIIIBI
KapOOKCH- U CIIUPTOBBIE OKCUTPYIIIIBI
KETO- ¥ CIIUPTOBBIE OKCUTPYIIBI
aNbJETUIHASA U KETOHOTPYTIIIBI

[uknuyeckas popma riIr0KO3bl Ha3bIBAETCA:
reNTaHO3HOMU

TETPAaHO3HON

TPUO3HOMN

+nMpaHo3HOU
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IIrpaHO3HBIN LUK TIIIOKO3bI UMEET
KOH(HUTYpAITHIO:

+ Kpeciaa

BaHHBI

JINHENHYIO

uc-

VYKaxurte npaBuIbHYIO MMapy U30MEPOB:
TII0K03a - MAJIbTO3a

IJIF0KO03a - caxapo3sa

+TJII0KO3a - MAHHO3a

TIII0KO3a — JIAKTO3a

I'moko3a o6pazyer O-rMKO3Uabl MpH:
anbaeTuaaMu

KHCJI0TaMHU

+cnupTaMu

aMHHaMU

HeKapCTBeHHLIe npenaparsl — CEPACUHBIC ITIMKO3UIBI - ITOJTYHAOT U3:

+HaNEepPCTAHKU

poOMaIIKu
YepHOOpUBLIEB
IIOOPOKHHKA

N - I'muko3uel pub03bI U 1€30KCUPUOO03bI BXOJISAT B COCTAB:

OCIIKOB
KHPOB
+PHK u JTHK
AMUHOKHCIIOT

AJKUIMPOBAHUE MOHOCAXAPHUAOB MPOBOAST
C TIOMOIIIBIO:

+TaIOr€HAIIKAaHOB

raJIOTEHaHTUIPUIOB

CBOOO/IHBIX PaIMKAIIOB

KapOOHOBBIX KHUCJIOT

[IpoayKT anuaIupoBaHus TIOKO3bl UMEET TaKUE CBA3H:
CII0’)KHO3(UPHBIE

O - IIMKO3UJIHBIN U TPOCThIE APUPHBIE

1O - ITTUKO3UAHBIN U CIIOKHOI(UPHBIE

MpOCThIE AUPHBIE

OyHKIMOHAIbHBIE TPYIIIBI B MOJIEKYJIE PPYKTO3BI:
aJIbJIeTUIHAs

KapOOKCH- U OKCH-TPYTIIbI

+0KCO- ¥ THJIPOKCU-TPYTIIIBI

anbJieruiHas U KapOOKCUIIbHAS TPYIIIbI

@OpyKTO3y OTINYAIOT OT TIIFOKO3bI C TOMOILBIO PEaKIUu:

Kyueposa
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+ CenuBanoBa
Denunra
Hroma

K nucaxapumam OTHOCATCS:
IJIF0K03a, FajJaKTo3a
+caxapo3sa, 1aKkTo3a

bpykTo3a, MaHHO3a

KpaxmMall, JJaKTO3a

K HeBoccTanaBnuBaromum aucaxapuaamM OTHOCHUTCS:
JIaKTO3a

ManbTO3a

neixoduosa

+ caxaposa

[Tpu rumponuse caxapo3bl 00pa3yrTCs:
JIaKTO3a U TAIaKTo3a

+rIr0K03a ¥ PpyKTO3a

MaJibTo3a U GpyKTO3a

JIaKTO3a U TIF0K03a

JIakTo3a - 9TO AUCaxapujl, KOTOPBIA COCTOUT
U3 OCTaTKOB:

0-MaHHO3bI U -TJIFOKO3bI

+B-ranakTo3sl U O-TIHOKO3bI

O-TJIFOKO3bI U B-PPYKTO3BI

0-MaHHO3bI U -rajJakTo3bl

JlakT03a MOKET BOCCTAaHABJINBATH UOHBI;
+Fe u Cu'

Cu+2 " Ag+1

Fe™u Al

cutuctt

Tun cBsi3u MeX Ty MOHOCAXapUIHBIMU OCTaTKaMH B MaJbTO3€:
o-1,2-rIMKO3UIHBIN

+ 0-1,4-rIUKO3UIHBINA

[-1,4-ramakTo3uIHBII

o-1,6-TIIMKO3UIHBIHA

ManpTo3a - 3TO BOCCTaHABIMBAIOIINI caxap,lI0TOMYy 4YTO B €€ MOJICKYJIC €CTh:

HMOHHAS CBI3b
MMUPAHO3HBIN LUK
MOJTyareTaaIbHbIA THIPOKCUIT
+CUpPTOBBIN THAPOKCUIT

Marnpro3a:

obpa3zyer O- u N-TITUKO3H/IbI
00pasyer ToJIbKO N-TITHKO3HIbI
00pasyeT ToJIbKO N-TJIUKO3H/IbI
o0OpazyeT TosbK0 O-TIMKO3H/IbI
+ He o0pa3yeT IIMTUKO3U/I0B
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MaibTo3a 3TO IPOMEKYTOYHOE COEAUHEHHUE IIPU THIPOIIU3E:
THATyPOHOBOU KHUCIIOTHI

JIEKCTPAHOB

+KpaxMmana

JIAKTO3BI

Kpaxmain - 310 romonosincaxapui, KOTOPbIA COCTOUT U3 OCTATKOB:
0-MaHHO3BI
+0-TJIFOKO3bI

B-ppykTo36I
B-TIr0KO3BI

Tumn cBsi3u MEXTy MOHOCAXapUIHBIMHA OCTATKAMH B aMHUJIO3€:
o-1,2-TIIMKO3UIHBIN

+o-1,4-rIUKO3UIHBIA

B-1,4-rajakTo3uIHBII

o-1,6-rIIUKO3U THBIH

Bropuunas cTpykTypa aMUIIO3bI - 3TO:
+crnupaib

ro0yna

pa3BeTBIIEHHAsA LIENb

IMYYOK MOJUTIMKO3UAHBIX LIENen

Tum cBsI3u MEXTy MOHOCAXapHUIHBIMHA OCTATKAMH B aMUJIOTICKTHHE:
0-1,2-rIMKO3HIHAS CBSI3b B TOUKAX Pa3BETBIICHUS

o-1,4-rmuKo3uaHas CBA3b B OCHOBHOM L€

+a-1,4 - B OCHOBHOI 11eTH U 0.-1,6 -TTIMKO3MIHAS CBSA3b B TOUKAX Pa3BETBICHHS
a-1,4 - B OCHOBHOU 11enH 1 0-1,2 -TJIMKO3WUIHAS CBS3b B TOYKAX PA3BETBICHUS

[lemmtono3a (kIeT4aTka) — 3TO TOMOIIOJINCAXapH I, KOTOPBI COCTOUT U3 OCTAaTKOB:
0-MaHHO3bI

0-TITFOKO3BI

+B-I110K03bI

-MaHHO3BI

[lepBuyHAas CTPYKTYypa HEILTIOIO3HI - 3TO:
CIUpab

+IuHeiHas MOJIUTJIUKO3UAHAsA LICIIb
pa3BeTBIEHHAS MOJUTINKO3UIHAS 11ETh
rooyna

I'mpopartuenntono3a UCHONB3YETCs KaK IOBHBIM MaTEpUall U Ha3bIBACTCS:
+KETryT

IIEIK

OKILICJIOH

KOJLIO UM

Kneruatka, kKoTOpas coepxurcs B xjieode, Kpynax, ppykrax, OBOIIAX HAa3bIBACTCS:
CUHTETHUYECKUMHU BOJIOKHAMU

HCKYCCTBEHHBIMU BOJIOKHaMU

+MUIIEBBIMA BOJIOKHAMHU

MPUPOTHBIMH BOJIOKHAMHU
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denepanbHOE TOCYIAaPCTBEHHOE 0I012KETHOE 00pa30BaTeIbHOE YUpeKAeHne
BbICHIEr0 00pa30BaHUs
«CeBepo-OceTHHCKAasi TOCyIapCTBEHHAs] MEAUIIMHCKANA aKaJleMHs»
MunucrepcrBa 3apaBooxpanenusi Poccuiickon ®@enepauuu

Kadenpa xumum u pusuxku
CrnenuajabHocTh - 32.05.01 Meauko-npopuiiakTudeckoe 1eja10 Kypc 1
Jucuumimnaa «O6masi XumMus, 0MoopraHuvecKasi XuMus

PABOTA CTYJAEHTOB B MAJIBIX IUHAMUNYECKUX I'PYIIIIAX (enoBasi urpa)
Ha 3aHaTuu no reme KAMMUHOKUCJIOTDBID»

TepMuH unmepaxmueHvili — O3Ha4YaeT CHOCOOHOCTH B3aMMOAEHCTBOBATH WM HAXOJMTCS B PeXUMe Oecempl,
qyanora ¢ KeMm-1u0o (4eIOBEKOM) WM 4YeM-TM0o (Hampumep, KommbioTepoMm). CIeoBaTeNbHO, UHMEPAKMUBHOEe
obyueHue — 3TO, TIPEXKIE BCEro, IUAJIOroBoe OOy4YeHHe, B XOJ€ KOTOPOTrO OCYILIECTBIISIETCS B3aHMOJCHCTBHUE
mpernofasarensi U o0ydaeMoro. Mumepaxkmuenoe obOyuenue O0ECICUMBACT HE TONBKO B3aUMOAEUCTBHE, HO U
B3aUMOIIOHUMaHME, B3anMooborarerue [1].

B oTnuume OT aKTHBHBIX METONOB, UHMEPAKMUGHble MemoObl OPHEHTUPOBaHBI Ha Ooiee IIMPOKOe
B3aMMOJICHCTBHE CTYJCHTOB HE TOJBKO C MpEnojaBaTelieM, HO W IPYT C APYroM W Ha JOMHHUPOBAHUH aKTHBHOCTH
CTYJEHTOB B Ipoliecce 00y4eHHsI.

Mecrto mpemnomaBaTelsl B HMHTCPAKTHBHBIX ypPOKaxX CBOIMTCS K HANpPaBICHUIO NESTEIFHOCTH CTYICHTOB Ha
JIOCTHKEHUE 1IeJIel ypoKa.

OCHOBHBIMH COCTABILIIOIIAME HHTEPAKTHBHBIX YPOKOB SIBIBTIOTCS MHTCPAKTHBHBIC YIIPAKHEHUS W 3aIaHus,
KOTOPLIC BBIMMOJIHAIOTCA CTYACHTAMU. Baxxnoe oriauumne HWHTCPAKTUBHBIX pra)KHeHI/Iﬁ u Sa}IaHI/Iﬁ oT 06I)I‘IHI>IX B TOM,
9TO, BBHINOJHSS WX, CTYACHTH HE TOJBKO M HE CTONBKO 3aKPEIULIIOT YK€ M3YyUCHHBIH Marepuall, CKOIBKO H3YYaioT
HOBBIH [2].

K memoodam ummepaxmusnoco oOyuenusi OTHOCSTCS Te, KOTOPBIE CIIOCOOCTBYIOT BOBJICUCHHIO CTYACHTOB B
AKTUBHBIN TPOIIECC TOJTYYEHHUS U epepaboTKH 3HAHUK. DTO, B YaCTHOCTU: PadOTa B MaJIbIX TUHAMUYECKUX TPyIIax.

Inaguvimu npusnakamu epynnogoi pabomol SIBISIOTCS:

- TpyMIa CTYJACHTOB ACIUTCS HA MaJble TPYIIIBI HA YPOKE JUIS PEIIeHHsI KOHKPETHBIX yUeOHBIX 3a7ay;

- KaKJas Majasi TpyIa MojlydyaeT onpeleieHHoe 3ajanue (Jubo onuHakoBoe, ubo auddepeHmmrpoBaHHoe) U
BEITIONTHSET €ro cO00INa 10T pyKOBOJICTBOM JIHAEpa TPYIIIBI M MPENOJaBaTes;

' 3a/laHrd B TPYNIIC BBINOJIHAKTCA TaKUM CHOCO6OM, KOTOpLIf/i MO3BOJISICT YYUTBIBATHL U OIICHMBATH BKJIA[
KaXXJIOTO WICHA TPYIIIIBL;

* COCTaB TPYIIBI HEMOCTOSHHBIA. OH MOAOUpPACTCS C YYETOM YPOBHS OOYYCHHOCTH CTYACHTOB, «CIabbiey U
«CHIIBHBIC» CTYJICHTBI PACIPEACISIOTCS B KXKIYIO0 MAIyIO TPYIITY, CAMbIi «CHIBHBII» CTYICHT B TPYIIIE UTPAET POJb
nuaepa.

B nesrenpHOCTH npenogaBaTeiisd IMPU UCIOJIB30BAHUH JaHHOI0 ME€TOJa MOXXHO BBIACIIUTE YETHIPE dTaIla.
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Ha noozomosumenvrom smane npenopaaresib GOopMyIUpyeT LeIH YPOKa, pa3padaTbiBaeT 3alaHusl JJIsl KaKI0h
MOJTPYIIBI, TOTOBUT OCHAINCHHE YPOKAa, BHIACOPPArMEHTHI, MPOIYMBIBAET XPOHOMETPAXK 3aHITHS, MPOIYMBIBACT
METO/Ibl U (POPMBI KOHTPOJIS 3HAHUIA.

Ha nepeom smane paboThl mpenonaBaTeib TOBOIUT IO CTYJICHTOB TEMY W IENU 3aHATUS, IPOBOJUT KOHTPOIH
MCXOJHOTO YPOBHS 3HaHMH. 3aTeM GopMHpPYET Majlble TPYIIIbI, pacipenelisieT 3a1aHus, yIUT BCeBO3MOXKHBIM [TPHEMaM
CaMOCTOSITEIEHON pabOoThI, HAOMIOAAET 32 PabOTON BCeX CTYICHTOB, PabOTAaeT C OTACIBHBIMU CTYACHTAMH, IO XOIY
paboThl OlIEHHBAEeT pe3yibTaThl. [lefaror BBICTYIAET HE TOJBKO OPraHM3aTOPOM, HO M aKTUBHO BKJIOYAETCS CaM B
paboTy TPYIN B Pa3IUYHBIX KAYeCTBAX: MOMOITHHUKA, YIACTHUKA.

Ha emopom smane npenonaBateib OopraHuzyeT pabOTy CTYAEHTOB B APYTHX MaJbIX TPYIIIaX, HHBIMH CJIOBaMHU
OpTaHM3yeT B3aMMOOOYUCHHE W B3aMMOKOHTPOJb C UCIIOIh30BAHHEM BHICOMATEPUANIOB. B 3HAYNTENBEHOW CTEIEHH TIPU
3TOM BO3pACTaeT WHAMBUIyalbHas MOMOILIb Ca00yCIEeBAIOIINM CTYACHTaM, KaK CO CTOPOHBI IIPErojaBarelis, TaKk M
YIICHOB TPYHMEL. [IpHueM «CHIBHBIN» CTYICHT MOJYYaeT IMPU TAKOM BHJIE ACATSIBHOCTH HE MEHBINYIO IMOMOINb, YeM
«cnalbliiy, TMOCKOIBKY €ro 3HaHHS aKTYyaln3UPYIOTCS, KOHKPETH3UPYIOTCS, 3aKPEIULIFOTCS MPpU OOBSCHEHHH CBOEMY
COTPYIIITHHKY.

Ha mpemvem smane, 1o 3aBepiieHUN pabOThI MalbIX JUHAMUYICCKUX TPYIII, MPEMoaBaTelb MPOBOAUT KOHTPOIh
3HAHMU MO TecTaM W METOAOM YCTHOTO ()POHTAIBHOIO M HHAMBHIYaJbHOrO ompoca. Pafora Kaxmoro CTyJeHTa
OLICHMBACTCS TAKXKE WICHAMH IPYTUX MAJbBIX IPYII. DTOT KOHTPOIb OCYIIECTBISIETCS M B X0/ pabOThl KOKIOH Maoi
[PYIIIIBL.

Hcnonb30BaHue 3TOr0 METOAa HA YPOKAaX aHATOMHHU IO3BOJIJIO W30€XKATh MACCHBHOCTH IMPAKTHYECKH BCEX
crynenToB. Kakmaplii CTymeHT, paborasi B pPas3iMYHBIX MAaNbIX TPYINax, BBICTYyNAeT B Ka4deCTBE KOHCYJIBTAHTA,
npernojaBaresns, OLEHWBAeT 3HAHUS JpPYrux, oOy4daeT Jpyrux, cam oOydaercs. Bcem »TuM obecneunBaeTcs
BO3MOYKHOCTh PEAM30BaTh CBOHM CHIIbI, YTBEPAWUTH CeOs, MPOSBUTh WHHUIMATHBY. OTa METOIUKA IIO3BOJISET
3aWHTEPECOBATh CTYJCHTA, BOBJICYb €ro B Mpoliecc 00ydeHus. CaMu CTyJCHTHI TaKKe OLECHIIH 3(PEKTUBHOCTh METOA.
Pe3ynbrarthl COBMECTHOM pabOThI BCErma 3HAYMTEIBHO BBIIIE, MMOTOMY YTO YIEHBI MAJbIX JAWHAMHYECKUX TPYIII
NOMOTar0OT Apyr ApYyry, HECYT KOJUICKTUBHYIO OTBCTCTBCHHOCTH 3a PE3YJIbTAaTbl ACATCIBHOCTH OTACIBHBIX YJICHOB
[PYIIIIBL.

Humepaxmusnvle mMemoouky CoCOOCTBYIOT JIydIlIeMY YCBOCHHIO Y4eOHOTO MaTepuasa U, YT0 0COOCHHO BaXKHO,

(OPMUPYIOT MHEHHSI, OTHOIICHHUS, HABBIKK TTOBeAeHHs [3-4].

Mertoaunueckas pa3padoTKa NpakTuyeckoro sausarus Ne 13

Tema: CTpoeHue u CBOICTBA (L - AMUHOKHCJIOT

[IpoaomKATENBHOCTD 2 4 25 MUH.

Llenu 3auaTus:

- Ofdyuarouwjaa’ o0eCTIeUNTh B XOJ€ 3aHATHS YCBOCHHE OCHOBHBIX NOHATHH: CTPOCHHE, COCTaB, OCOOCHHOCTH U

XHMHUYECKHEe CBONCTBA O - aMUHOKHUCIIOT.
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BOCI’EHMbIBaIOmtl}l .

HAYy4YUTb KaXJI0ro CTyA€HTa CaMOCTOATCIBHO ,Z[OGBIB&TL 3HAHMU, CII0COOCTBOBATH

MIPOABJICHUIO HanOOJIBIICH aKTUBHOCTH B BBHIIIOJIHCHHH SaﬂaHI/Iﬁ; BOCIIMTBIBATh HABBIKHU CaMOO6paSOBaHI/I$I, OKOHOMHOI'O

pacxonoBaHMs BpEMEHU.

. Paseuearoma;l: pa3BuUBaTh JJOTUYCCKOC MBINIJICHUE, ITAMATD, CIIOCOOHOCTH K TBOPYCCKOMY MBINIJICHUIO, aHATIU3Y

1 CUHTE3Y; (bOpMI/IpOBaTI) HaBbIKH CAMOKOHTPOJIA, CaMOCTOSITeJIbHOMN NeITeNbHOCTH U paGOTBI B KOJUICKTHUBC.

OcHarneHue: TIakaThl, METOAMYECKUE PEKOMEHIAIMH JIJISi CAMOCTOSATEIILHOW Pa0OThI, TECTHI.

IInaH 3angTus:

1. Opranu3anvoHHAas 4acTh. 5 MuH.

2. KoHTpoIb HICXOHOTO YPOBHSI 3HAHUH. 15 muH.

3. JleMoHCTpanms U OObSICHEHHE 3aJJaHKE I CAMOCTOSATEIILHOW paboThl B CAMOKOHTPOJIS. 10 muH.
4. CamocTosTenbHas paboTa U CAMOKOHTPOJb (paboTa B MalbIX AUHAMUYECKUX TPYIIax). 85 muH.
5. ITOrOBBIi KOHTPOJIB. 20 muH.

6. [loaBeqeHrE UTOTOB 3aHATHS U 3aJaHUE HA JTOM. 10 muH.

Cmyoenm Oondicer 3Ham».

a) Kimaccudukanuro o-aMHHOKHCIIOT.

0) B kakoit popme 0-aMHHOKHCIIOTHI CYILIECTBYIOT B Pa3IMYHBIX Cpeax.
B) XMMHYECKHE CBONCTBA aMHUHOKHCIIOT.

Cmyoenm 0ondceH ymems.

a) /laBaTh Ha3BaHUsI aMUHOKHCIIOTaM U UX MIPOU3BOIHBIM.

0) KauecTBeHHO ompeaensaTh aMUHOKHCIOTH B CMECH C IPYTUMH BEIICCTBAMH.

B) Ilucarp peakuuu B3aMMOICHCTBHS aMHUHOKHUCIOT C AalMUIMPYIOIUMU M AIKWIHPYIOIIUMU
peareHTamu, ¢ GOpPMaIbACTUIOM, A30TUCTON KUCIOTOW, HUHTUIPHHOM.

Cooepocanue yuebnozo mamepuana (OudaKkmuueckue eOuHUYbl)

MHoroo6pa3Hble MenTuAbl W OENKH COCTOST U3 OCTAaTKOB O-aMUHOKHUCIOT. OOmiee 4ucio
BCTPEYAIONIUXCA B MPHUPOJEe aMHUHOKUCIOT gocturaer 300, oJHAKO HEKOTOpbIE M3 HHMX OOHapy>KEHbI
JUIIb B ONPEEIEHHOM COOOIIECTBE WM JaXke B 0JlHOM opraHuszme. Cpeny HUX BbLAEISETCS Tpylma U3
20 Hanbosee BaXHBIX 0.-aMUHOKHCIIOT.

Amunokuciomel — opeanuveckue OUDYHKYUOHATbHbIE COCOUHEHUs, 8 COCMAE KOMOPbLIX 6X00SMm
kapookcunvhvie epynnvt — COOH u amunozpynnot -NH,.

OTO 3aMelIeHHble KapOOHOBBIE KHUCIOTHI, B MOJIEKYJaX KOTOPBIX OJMH WJIM HECKOJIBKO aTOMOB
BOJIOPOZA YIIICBOAOPOIHOTO painKaa 3aMEeHEHbI aMHHOTPYIIIIAMH.
[Mpocreiimmii npeacraButenb — amuHoykcycHas kucinota HoN-CH,-COOH (enuyur)

a-AmunoKuciomeol

H,N-CH c”o
2 2 HOH

— 00sA3amenvHo  cooepicam  KApOOKCUNbHYIO 2PYNNY U AMUHOZPYNNY,

Haxooawuecs y 00H020 U MO20 JHce amoma yeiepood.
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QGmnﬁ rtlpamem)
Y

o
OcHoBHaA pyHHUMA ——t N Ho— CH — COOH je——HucnotHan pyHHumnAa
1

1
R <e—— Pagunxan

OCHOBHBIM HCTOYHMKOM 0O-aMMHOKHCIIOT MJii >KMBOTO OpraHu3Ma CIy>KaT TIHILIEBbIe OCNKHU.
MHorue 0-aMHHOKUCIIOTH CHHTE3HPYIOTCS B OpPraHU3Me, HEKOTOphIE K€ HEOOXOAMMBIC IJIsi CHHTE3a
OENKOB (-aMUHOKHCJIOThl HE CHHTE3UPYIOTCS B OpraHU3Me€ M JOJDKHBI IOCTYINaTh H3BHE. Takue
AMHUHOKHCIIOTHI Ha3bIBAIOTCSI HE3aMEHUMBIMU: BAJIMH, JICUIIMH, WU30JICUIIMH, JTU3HH, TPEOHUH, METUOHHH,
¢benunananud, TpuntodaH. [Ipm HEKOTOPHIX, Yalle BCETrO BPOKICHHBIX, 3a00JI€BaHUSAX MEpeYeHb
HE3aMEHHMMBIX KHUCIOT pacmupsiercs. Hanmpumep, npu (QEeHUIKETOHYPUH YEIOBEYECKUH OpPraHu3M He
CUHTE3UPYET €lle OJHY O-aMUHOKHUCIOTY — THUPO3UH, KOTOPBIM B OpraHU3ME 3J0pPOBBIX JIIOJAEH
MOJTy4YaeTcst IPU TUAPOKCUINPOBAHUN (hEHHUITAIAHIHA.

0- AMUHOKHCIIOTBI KJIaCCI/I(i)I/HII/Ip}’IOT HECKOJIBKMMHU CIIOCO0aMU B 3aBHCHUMOCTH OT ITpU3HaKa,
ITOJIOKCHHOI'O B OCHOBY UX JCJICHUA Ha I'PYIIIIbI.

1. B 3asucumocmu om 63auMHO20 PACHOLONCEHUSI AMUHO- U KAPOOKCUTLHOU 2PYRN AMUHOKUCIOMbL
noopasoensom Ha o-, B-, y-, 0-, € u m. 0.

o P o
HzN—(FH—COOH H,N—CH;—CH;—COOH
CH,
2-aMUHOTIPOTIAHOEAd KHCTOTA 3-AMUHOTIPOTIAHOE AT KHCTO0TA
(-aMMHOTIP OMTHOHOB A, (P-aMuHONpPONHOHOERT )
anaHHH)

g i & B o
H,N— CH;—CH; CH;—CH;—CH;—COOH
A-aMMHOCEKCAHOEAd KHMCIOTA
(E-aMHHOKAIP OHOEAT)
2. I[lo xapaxmepy yene8000poOHO20 pAOUKANA — PA3IUYAIOM  alugamuyeckue  (dHCupHole),
apomamuyieckue u cemepoyuxiuyeckue amuHokuciomel. llpuBeneHHbIC BBIIIIE AMUHOKHUCIOTHI OTHOCSITCS
K JKUpHOMY psimy. [IpuMepoM apomMaTHYeCKOH aMHHOKHCIOTHI MOXET CIYXHUTh napd-aMUHOOEH30MHAas

KHUCJI0Ta:
H,N @(:OOH

BuyTpu rpynnsl anudatuueckux KHCIOT BblienstoT Heifrpanbhble (ogqHa NHy- m ogna COOH-
rpymiel), ocHoBHBIE (Be NH2- 1 ogra COOH-rpynmsl) u kucneie (omHa NHz- u nise COOH-rpymmsi)
aAMHMHOKHCIIOTBI.

3. B 3asucumocmu om xapaxmepa 60K08020 paouxaida 0-aMAHOKUCIIOTHI JIENIATCS HA IBE TPYIIIbL:
C HEMOJIAPHBIMH (THIPO(OOHBIMU) M MOJISPHBIMH (TMIpodMIbHEIMU) paaukanamu. K mepBoit rpymme
OTHOCATCSl O-aMHHOKHCIIOTHI C amu(pUTHYECKUM (aJlaHWH, BAJWH, JICUIIUH, W3OJICHIIMH, METHOHWH) U
apomatudeckuM ((eHunananuH, Tpuntodan) O0KOBbBIMU paaukanamu. Ko BTopoii rpymnmne npuHaiexar
0-aMHUHOKHCIIOTHI, Y KOTOPBIX B PaJHKalie UMEIOTCS MOJSPHBIC (PYHKITMOHAIBHBIE TPYIIIBI, CIIOCOOHBIE K
MOHM3aLUU (MOHOTEHHbIE) WJIM HE CIIOCOOHBIE MEPEXOJUTh B MOHHOE COCTOSIHHE (HEMOHOTEHHBIE) B
YCIOBHSIX opraHu3Ma. Hampumep, B THpO3WHE THIPOKCHIIBHAS TPYIa HOHOTeHHas (MMeeT (heHOIbHBIHN
XapakTep), B CEpuHE — HEMOHOT€HHas! (MMeeT CIIMPTOBYIO MPUPO.LY).

AMDOTPEHOCTH 0-aMUHOKHUCIIOT 00YCIOBJI€HA HAIMYMEM B UX MOJIEKYNIaX ()YHKIIMOHATIBHBIX TPYIII
kucnotHoro (COOH) u ocroBHoro (NH;) xapakrepa. [103TOMy 0-aMUHOKHCIIOTHI 00pa3yIOT COJIM KaK cO
IeJI04YaMH, TaK U KUCIOTaMH.
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0-AMUHOKHCIIOTHI KaK TeTepOQyHKINOHATIbHbIE COSAUHEHHS BCTYNAIOT B PEAKIIMHU, XapaKTepHbIC
Ul KapOOKCHIJIBHOM Trpynmbel W aMuUHOrpynmnbl. HekoTopele XuMHUECKHE CBOMCTBA O-aMUHOKHCIOT
00yCIIOBJICHbI HATMYHEM (DYHKIIMOHAJIBHBIX TPYII B PajHKalIe.

HOMeHKJIaTypa AMHUHOKHUCIIOT
Ilo cucremaruyeckoit HOMCHKJIaTyp€ Ha3BaHHA aMHHOKHUCIOT 06p83y10TC$I W3 Ha3BaHUHU

COOTBETCTBYIOIIUX KHCIOT TPHOABICHHUEM MPHCTABKU aMUHO- M1 YKa3aHUEM MECTa PacCIOJIOKCHUS
aMUHOTPYIIIBI IO OTHOLICHHUIO K KapOOKCUIILHOM TpyTIie.

Hanpuwmep:
CHS—CHZ—(EH—COOH CH3—(|3H —CH;—COOH
NH, NH,
2-aMUHOOYTAHOE AL 3-AMHHOOYTAHOE AL
FHCIOTA FHCIOTA

YacTo wHCIONB3yeTcss TakXKe JAPYrod crnocold IMOCTPOEHUs Ha3BaHUM aMHUHOKHCIOT, COTJIACHO
KOTOPOMY K TpPUBUQIBHOMY Ha3BaHHIO KapOOHOBOM KHCJIOTBHl [J00aBJI€TCS MPUCTaBKa aMMHO- C
yKa3aHUEM IOJIOKEHHSI aMUHOTPYIITBI OYKBO rpedyeckoro andasuta. [Ipumep:

a P
CH—CH;—CH—COOH CHy—CH—CH;—COOH
NH, NH,
H-AMHHOMACTIAHASD B-MHHOM&CHHHM
KHCIOTa KIHCOOTa

st a-amuaOKHCTOT R-CH(NH2)COOH, koTophle HIpar0T HCKIIOYHTEIBHO BaXKHYIO pOJb B
nporeccax KU3HEACATSIbHOCTH )KUBOTHBIX M PACTCHHIA, IPUMEHSIFOTCSI TPUBUAIbHBIC HA3BAHMSL.

HeKOTOpHe BaKHEHIIINE O-aMUHOKHCIIOTHI

dopryaa Haspanme | OGo3HaueHHe
H,N-CH,-COOH T nuums Gly (Iau)
CH;-CH(NH,;)-COOH Ananun Ala (Ana)
C¢H;CH,-CH(NH,)-COOH ®ennnananns | Phe (Den)
(CH;),CH-CH(NH,)-COOH Banuu Val (Ban)
(CH;),CH-CH,-CH(NH,)-COOH | Teitums Leu (/ei))
HOCH,-CH(NH,)-COOH Cepun Ser (Cep)
H;N-CO-CH,;-CH(NH;)-COOH | Acnaparux Asn (AcH)

Ecnn B MoJieKyie aMUHOKHCIIOTBI COACPKUTCS BE aMUHOIPYIIIIBI, TO B €€ Ha3BaHUU MCIIOJIb3yETCs
MpHUCTaBKaAMaMHUHO-, Tpu rpynnsl NH; — TppuaMuHo- U T. 1.

ITpumep:
H,N —CHZ—(le—COOH
NH,
2.3 - miaMHHOIP OMTAHOE a9
FHCIOTA

Hanuuue naByx winM Tpex KapOOKCUJIBHBIX TPYINI OTpa)kaeTcsi B Ha3BaHUU cyddukxcom —
JMOBAasl WU -TPUOBasl KUCIIOTA!
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HOOC —CHZ—(le—CDOH

NH,
2-aMUHO O YTAHIMOE A9
KHCIOTaE
N3omepust aMMHOKUCIIOT
1. U3omMepust yriaepoIHOTO CKelleTa
c
CHS—CHz—(FH—COOH CHS—(lj—COOH
NH, NH,
2-amuHobYTaHOEAT 2- AMUHO- 2-M eTHUIIP 0TIAHOE 44
KHCIIOTA KHCIOTa
2. N3omepust mosioskeHus: PyHKIIMOHAIBHBIX TPYIIT
CH:,—CHz—(FH—COOH CH:,.—(|3H —CH;—COOH
NH, NH,
2-aMHHO b YTAHOE a4 3-aMHHOOYTAHOE a4
FHCIIOTA FIHCIIOTA

3. OnTuueckast U3oMepust

Bce a-amunokucnoTsl, kpome raunuaa HyN-CHp-COOH, comepkat acuMMeTpuiecKuidi aToMm
yriepoza (0-aToM) U MOTYT CYIIECTBOBATh B BU/I€ ONTUYECKUX U30MEPOB (3€pKajIbHBIX AHTUIIOIOB).

OnTHYeCKHe H3I0MEPEI AJIAHITHA

CH, THS
Caf ,ulc
HoOC ™ \ '/ coon
NH H,N

2 2
JEPpEALD

OnTuueckass HM30MEpHsl TMPUPOJHBIX (-AMHHOKHCJIOT WIPAaeT BaXKHYIO pOJIb B MpoIeccax
OnocuHTe3a OeJKa.

CBolicTBa aMHHOKHCJIOT
Qusuueckue ceouicmea. AMUHOKUCIOTHI — TBEPHAbIE KPUCTALINYECKUE BEIIECTBA C BBICOKOM
TEMIIepaTypoil IJaBieHUs. XOpOIIO PacTBOPUMBI B BOJE, BOAHBIE PACTBOPHI JIEKTPONPOBOJHBI. JTH
CBOMCTBAa OOBACHSIOTCA TEM, YTO MOJEKYJIbl aMUHOKHCIIOT CYIIECTBYIOT B BHJI€ BHYTPEHHUX COJIEH,
KOTOpbIe 00pa3yrOTCs 3a CUeT IepeHoca MPOTOHa OT KapOoKcHiia K aMHHOTPYIIIIE:
. -0

* :
HIIH HSN—C HE—C =

' o —= =
H,N—CH;—CZ. =~ H,N—CHCZ &

AMHUHOKHCIIOTHI C O/IHOM KapOOKCHIIBHOU TPYIIION U OJJHON aMUHOTPYIION UMEIOT HEUTPATbHYIO
peaxknuio.

AMMHOKHCIIOTHI KaK aM(OTEpHBIE COEANHEHUSI 00pa3yIOT COMH KaK ¢ KucaoTamu (o rpymme NHy),
Tak ¥ co menoyamu (o rpymmne COOH):
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HCI NaOH .

R-CH-COOH|CI” <—— R-CH-COOH — - R-CH-COO Na
NH3 NH, : NH,
THOpOXETORHI Cf- AL HOKH LI oTa HaTpHEEAA COJE

-aMHHOKHCITOTE -aMHHOKHCIOTE

C wuWOHaMH TSOKEIBIX METAUIOB (-AMUHOKHCIOTHI 00pa3yiOT BHYTPHKOMILUICKCHBIE —COJIH.
Kowmmnekcer menu (I1), umeronue riiyOOKyl0 CHHIOKO OKpAacKy, HCHOJIB3YIOTCS UIsi OOHapy»XeHUs o-
AMUHOKHCIIOT.

0 NH: R

Xumuueckue ceoticmea. AMAHOKHCIOTEI IMPOABJIAIOT CBOMCTBA OCHOBAaHHUH 3a CUET AMUHOI'PDYIIIIBI U
CBOWCTBA KHUCIIOT 3a CYeT KapOOKCHJIBHOW TPYMNIBI, T.C. SBIAIOTCA aM(pOTEPHBIMH COCIUHEHHSIMHU.
HOI[O6HO aMHHaM, OHH p€arupyroT ¢ KMCJIOTaMu C O6pa30BaHI/IeM coJIell aMMOHUS:

H,N-CH,-COOH + HCI —= [H3N"-CH,~COOH] CI
Kak kapOoHOBbIE KMCIOTBI OHU 00pa3yroT (PyHKIIMOHAIBHBIE IPOU3BOIHbBIE!

a) CoJH
H,N-CH,-COOH + NaOH —= H,N-CH,-COO Na" + H,0
0) cl10KHBIC APUPBI
+
H.N-CH,-COOH + C.H;OH i) H,N-CH,-COOC,H; + H,0

Kpome Toro, BO3MOXHO B3aMMOJICHCTBHE aMHUHO- M KapOOKCHJIBHOW TpPYI KaK BHYTPH OJIHOW
MOJICKYJTBl  (BHYTPUMOJICKYJISIpHAS ~ peakmus), TaK ¥ NPUHAVICKAINIMX Pa3HbIM  MOJIEKYyJIaM
(MeXMOIIeKYIIsIpHAs PEaKIHs).

[IpakTH4eckoe 3HAUCHUE UMEET BHYTPUMOJIEKYIISIPHOEC B3aUMOJICHCTBHE (PYHKIIMOHATBHBIX TPYIII
€-aMHUHOKAIPOHOBOM KHUCJIOTHI, B pPe3yJabTaTe KOTOPOTO OOpa3zyeTcs e-KampolakTaM (MOIYMPOIAYKT JUIs
MOJTyYEHUs KarpoHa):

_CHj-
o R CH,
(:H;,—u::Hz—:::Hz—i::HL,—i:fH2 t},I(I:) ), (H CH
H-N-H HO-C=0 -H: CH,
KN__-”C\\\\O
E-aMHHOKAIIPOHOEAL FICIOTE Ill

E-FKAarp ol akTan

Me:xMoIeKyasipHOe B3aUMOEHCTBHE 0-aMUHOKHUCIIOT MIPUBOIUT K 00pa3oBaHuio nenTuaoB. [lpu
B3aMMOJIEHCTBUHU JABYX 0-aMUHOKHUCIIOT 00pa3yeTcs JUIENTHI.

O O
HNCHCOH HNCHCOOH HO HNCHCNCHCOOH
H CH, : H CH,
[TIMLIHH ATTaHHH [TIMLIHIL AT AHHH
(IHIEeTITHA)

3aMeTHUM, YTO B MCKYCCTBEHHBIX YCIIOBUSAX (BHE OpraHu3Ma) 2 pa3jMYHbIX aMUHOKHCIOTHI MOTYT
00pa3oBaTh 4 M30MEPHBIX AUNENTHA (OMPOOYIiTEe MPEACTaBUTh UX (OPMYJIBI).

MexMonexkynsipHas ~— peakuuss ¢ ydacTHeM  TpeX  0-aMHUHOKHCIOT  IPUBOJUT K
00pa30BaHUIO TPUMENTHAA U T. 1.

@parMeHTbl  MOJEKYJ  aMHUHOKHCIOT, oOpasylouiye MEeNnTUAHYI0  Lelb, Ha3bIBalOTCS
aMMHOKHUCIIOTHBIMU ocTaTKamH, a cBsi3sb CO—NH - nenTtuaHo# cBs3b1o0.
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Baxxueiiime mpupoaHbIE MOJUMEPHl — OENKU (MPOTEUHBI) — OTHOCSATCS K TOJHIICTITHIAM, T.C.
MIPEICTaBISAIOT COOO0M MPOIYKT MOJTUKOH/ICHCAIIUHN 0-AMUHOKHUCIIOT.

.+ H NH—(le—CO OH+H NH—(FH—CO OH+ H NH—(le—CO OH +...
R 04 R"

l -nH,O

.- —HN—(le— CO-NH —(|3H— CO-NH —(le—CO—
R T F T E”
|[menTHOHEBIE CBAZH|

B >KMBBIX OpraHM3Max aMUHOKHCIIOTHBIA COCTaB OCIIKOB ONPEACIIACTCS FTeHETHUYSCKUM KOJIOM, TIPH
CUHTE3€ B OOJIBIIMHCTBE ClIy4aeB UCIOJIb3yeTcs 20 a-aMUHOKHUCIIOT

MosryyeHne aMMHOKMCJIOT
1. 3aM€HI€HI/I€ rajorcHa Ha aMUHOI'PyHIly B COOTBETCTBYIOIIMX IaJIOTCH3aMCIICHHBIX KUCJIOTAaX:

R-CH-COOH + INH; —= R-CH-COOH + NH(Cl
Cl NH;
2. HpI/ICOGI[I/IHeHI/Ie dMMHAKa K (X,B-HCHPCI[GHLHLIM KHUCJIOTaM C O6pa3OBaHI/IeM B'aMI/IHOKI/ICJ'IOTZ
CH,=CH-COOH + NH; —= H,N-CH, CH,-COOH
3. (X-AMI/IHOKI/ICJ'IOTBI 06p33y10TC$I HpI/I TuaApoJInU3€C MCITUI0B U 6CJ'IKOB.

H,O (H")
H N CH c OH nH,N-CH-COOH
R

no.ﬁunenmué

4. BoccTaHOBIIEHUE HUTPO3aMEIIEHHBIX KAPOOHOBBIX KUCIOT (MPUMEHSIETCS OOBIYHO IS
MOJTYYEHUST apOMATUUECKUX aMUHOKHCIIOT):
O;N-CgH4-COOH + 3H; —=  H3N-CgH4-COOH + 2H,0
5. buorexHonoruveckuii cnoco0 MOJIYYeHHS YUCTHIX 0.-aMHUHOKHUCIIOT B BHJI€ MHIMBUIYATbHBIX
ONTUYECKUX U30MEPOB. DTOT CIOCOO OCHOBAH Ha CIIOCOOHOCTH CIEIUAIBHBIX MUKPOOPTaHU3MOB
BBIPa0ATHIBATh B MUTATEIILHON CPE/Ie OMPEICICHHYI0 aMUHOKHCIIOTY.

OOopynoBanme: TaOIMIBl «AMHUHOKHCIOTH», «CTpykTypa OenkoB», miuakaTel «CTpyKTypHas
kiaaccudukanus aMuHoKucno™» (IIpunoscenus 1-3), mTatue, NPOOUPKH, KOJOBI, PacTBOP SHYHOTO
oenka, peaktuBbl NaOH, CuSO4, HNOj3, MeanbIi Kymopoc, aneraTr CBUHIIA, KaleJIbHUIIA, TTUTIETKA, CYyX0e

Topro4ce NI Ipeliika.

IMosicHuTeIbHAS 3aTTHCKA
Memoo pabomul 6 manbix OUHAMUYECKUX ZPYANAX HA 3aHATHH TI0 XUMHUH peain3yeTcs 10 cIeayfonlei cxeme:

- pynmer popMupyrotes mo 3 deraoBeka, yIeOHbI MaTepral AeIUTCS Ha 4 4acTH (IPU YACICHHOCTH TPYIEI 12

YeJI0BEK), KaXKasi MaJiasi TpyIiia MojJyJyaeT opeielieHHOE 3aJaHue.
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- Tlocne m3ydyeHus cBoeld TeMbl (Ha pabOTy KaXKAOH TPYMIBI OTBOJUTCS MPUMEPHO 15 MUHYT) WieHBI TIEPBOM
TPYIIBIL PacIpeeNsIoTCsS B APYTUE TPYIIBI U OOBSICHIIOT CBOW MaTtepuai. TakuMm obOpazom, GpopMUpYIOTCS 3 HOBBIC

MaJible TPYIIIBI 10 4 YeloBeKa ¢ HOBOW 3a/1avueil.

- Ilocne aTOTO TIEpBOHAYATIBHEIE TPYIIIIEI CHOBA OOBEIMHAIOTCS. Terneps WieHB! BTOPOH TPYIIIBI PacpeaesroTCs

B JpyTrHe Majble IPYIIbl U 00BSICHSIOT CBOM MaTepual.
- 3aTeM 3TOT BHA PabOTHI BBINOIHAIOT OCTABIINECS TPYIIIHL.

1o 3aBepmenny pabOTHI MaJIBIX TUHAMHYECKIX TPYIIL, IPENOoJaBaTeNlb IPOBOAUT KOHTPOIH 3HAHUH TI0 TeCTaM U
METOJIOM YCTHOTO (PPOHTAIBHOTO W WHIMBHIYAILHOTO ompoca. PafoTa KaXIoro CTy[IeHTa OLCHHBACTCS U WICHAMU

IOPYTUX MajbIX TPYII B X01€ pabOThl KaKI0H Manoi rpymst [1-4].

TpumepHule 3a0anus 018 KAHCOOU MATOU 2pYNNbL.
3aganue Nel

1. Kakue QyHKIIMOHAIBHBIC TPYIIIBI BXOAT B COCTAB AMUHOKHUCIIOT? (MCIIOIB30BaHHUE TaOJIHIIBI)
OtBer: Amunnas rpymnmna NHj, kap6okcunbnas rpynmna COOH, panukan. Bce onu coequHeHsl ¢ a-
yriepoiHbiM aTomoM. B nipupope cymectByeT okoiio 300 aMMHOKHUCIIOT, B IPUPOAHbIE Oenku BXxoasar 20
aMUHOKHCIIOT.

2. Kaxumu cBoiicTBaMH 00J1aar0T aMUHOKUCIIOTHI?
OtBet: ambOTEepHBIMHU, T.K. AMUHOTPYIINA MPHUIAET AMUHOKHCIIOTE OCHOBHBIE CBOMCTBA, a
KapOOKCUJIbHAS IPYIIa — KUCIOTHBIE CBOMCTBA. [10 panukany Bce aMUHOKHCIIOTHI OTJIMYAIOTCS APYT OT

Apyra, T.K. pagukain Moxer conepxkate CHs, COOH, NH; n npyrue xummuueckne rpyninupoBKy.

3. Kak onsITHBIM IMyTEM J0Ka3aTb, YTO B OeJIKe UMEIOTCS MUKIINYCCKUEC aMUHOKHUCIIOTEBI, paarKal
KOTOPLIX COLCPIKUT OCH30JIbHBIC KOJb1a.

CmyoeHnmyvl noxazvléaiom onwim.

OmnbiT Nel. C moMoIIpi0 KCAaHTOMPOTENHOBOM peakiuu (rped. Xantos — sxentoiit). K 5 karsim 1%
pacTBopa sttuHOTro Oenka gobaBisieM 3 Karuii KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI (OCTOPOXKHO!) U
HarpeBaeM. [losiBuscst ocaok xkentoro mnBeta. [locne oxnaxaenus B mpoOupky noodasisiem 5—10 kamens
10% pacTBOpa eaKOoro HaTpa A0 MOSIBICHUS OPaHKEBOTO OKpaIlMBaHus (CBA3aHO C 00pa3oBaHUEM
HaTPUEBOM COJIM ATUX HUTPOCOCTUHECHU).

4. Yto moka3sIBaeT peakIlus TJIMIMHA C HUHTHIPUHOM?

Cmy()eHl’l’Ibl nokaswvlearom onvim.

OnbiT Ne2. B npobupky nomectute 4 xamm 1 % pacrBopa raununa u 2 xamm 0,1 % pactBopa
HuHruapuHa. CogepKumoe IpoOUPKH OCTOPOKHO HArPENTE /10 MOSBIECHUS CHHE-KPACHOM OKpacKu.
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3aganue Ne2
1. Ucnonw3ys Tabnuiry, OTBEThTE Ha Borpoc: Ha ueM ocHOBaHa Kaxaast KJacCU(UKAIIHS

a) CTPYKTypHas — Ha OCOOEHHOCTAX CTPOCHHS paJWKalia BBIICIAIOT anudarudeckue

HE3aMCIICHHBIC, aMI/I(i)aTI/I‘leCKI/IC 3aMCIICHHBIC, TUKINYCCKHUEC aMUHOKHNCIIOTHI (Hpuﬂoafcenue 3 Ta6xzuua
Nel)

0) PIEKTPOXUMUYECKAs KJIACCH(PUKAIMS CTPOUTCSA MO KHCIOTHO-OCHOBHBIM CBOMCTBAM pajuKaja
amMmuHOKUCIOT (IIpunoxncenue 3. Tabnuya Ne2)

Orteer: 1. Kucible aMMHOKHMCIIOTHI B pajuKane UMEIT aonoyHuTenbHyto rpynny COOH—, OH—,
HS-.

2. OCHOBHbIE AMUHOKHCJIOTHI UMEIOT B paguKaje JAONOJHUTENbHYIO Tpynny NHj, ryaHuanHOBYIO
WU UMUIA30J1bHYIO.

3. HefliTpanbpHble aMMHOKHUCIOTHI UMCIOT PajMKall HE MPOSBISIOIIMNA HU TE HU JPYrHe CBOWCTBA.
Kucnpie W OCHOBHBIE aMHHOKHCIOTBHI OOBCIUHSIOTCS B TPYIIY MOISAPHBIX (THAPODUITBHBIX )
amMuHOKHCIOT. Crofa >k€ BXOIAT HEHTpaJbHblE AMHUHOKHUCIOTHI, PagUKaibl KOTOPBIX MOJSAPHBI U
00pa3yroT BoiopoaHbIe CBsi3u ¢ Mosiekyioi HoO (cBs3p C—O; C-N, O-H, S—H), ocTaibHbIC HETIOISIPHEIC
Wiy TUIpoGOOHBIE.

B) Owuosormueckas Kiaccu(UKalUs paclpeneisieT aMUHOKHCIOTHI Ha TPYIIbl IO CTCICHU
HE3aMCHMMOCTH UX i1 opranu3ma uenoBeka (Ipunoscenue 3. Tabnuya No3).

Otser: 1. He3aMeHuMble HE MOTYT CHUHTE3UPOBATHCS OPraHU3MOM, Y *KUBOTHBIX U YeJIOBEKa &
aMMHOKUCIIOT, Yy KPBIC M MBILIIEH J0OaBIIseTCs elle TUCTUINH, a Y Kyp — apIrMHHUH, TUCTUIUH, TUPO3HH;

2. YactnuHO 3aMCHHUMBIC, CHHTE3UPYIOTCA CJIOKHBIM ITYTEM B OPraHU3ME;

3. VYClIOBHO 3aMEHHMMBbIE [UIsl CHHTE3a HEOOXOJUMBbl HEe3aMEHHMble KHUCIoThl. Hampumep, nns
CHHTE3a TUPO3HHA TpebyeTcs (heHWIalaHnH, IeCTUHA — METHOHHH;

4. 3aMeHUMBIC CHUHTC3UPYIOTCA B OpraHU3ME. yrﬂepO)IHHﬁ CKCJICT aMHHOKHCIIOT 06pa3yeTc>1 nus3
TJIFOKO3bI, 4 YHUBCPCAJIbHBIM JOHOPOM aMHUHOTI'PYIIIBI CITYXXUT TNTYTaMHWHOBAs KUCJIOTA.

2. UYto u3 ceds mpeACTaBIIseT CEIICHOIMCTCHH ?

OtBer: Kpome 20 craHmapTHBIX aMHUHOKUCIOT B O€lKaxX J>XUBBIX OPTraHHW3MOB BCTpEUaETCs
HeoObIUHasl KUCIoTa — ceneHonucTerH. OHa moXo’ka Ha IIMCTEMH, HO BMECTO aTOMa CEphl B €€ pajuKaie
PaCIOJIOKEH aTOM CEeJICHa.

Cenenoyucmeur oOHapyX€H y pa3HbIX OPraHU3MOB OT JpeBHEUIIMX OakTepuil 10 uenoBeka. OH
BXOJUT B COCTaB ()EpMEHTOB M B MOCIEAHHE TOJbl paccMaTpuBaeTcs Kak 21 OenkoBas KHCIOTa,
umdpyercst 8 IHK u PHK. B PHK konupyetcs tpunnerom YI'A. DTOT TpuIIeT 03HayaeT OKOHYaHHE
TPAHCIIALUHU, HO €CIM OH OKPYKE€H 0COOBIMU COYETAHUSMU TPUILIETOB, TO B pUOOCOME C 3TUM TPHUILIIETOM
B3auMmozeiicteyer TpancnoptHas PHK. Tak xe B opranmzme XUBOTHBIX M YEJIOBEKAa BCTPEYAOTCS
AMHMHOKHCIIOTBI, KOTOpPbIE HE BXOJAT B COCTaB OEJNKOB, HO MMEIOT Ba)KHOE OHMOJIOTMYECKOe 3HAuEHHE.
Hampumep, THPOKCHH, TOPMOH IIUTOBHIHOHM JKele3bl SBISETCS MPOM3BOAHBIM THUPO3HHA, |-
amuHoMansiHas kucnota (FAMK) ogaum U3 HelipoMeTuaTopos.

3. Ha kakue Tpu rpynnsl MOXKHO KJIacCU(UIIMPOBATH aMUHOKHUCIIOTHI?
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OTBeT: CTPYKTYPHYIO, SJICKTPOXUMHUECKYIO, OMOIOTHUECKYIO.

4. Yto noka3pIBaeT peakiysl IITHIHHA ¢ (OPMAITBICTHIOM?

Cmyoenmyul noxazvleaiom onwim.

OnbiT Ne3. B mpoGupky nomectute 5 kanenb 1 % pactBopa riuuuHa ¥ 1 Karmio MHIUMKATOpa
METHJIOBOTO KpacHOro. PacTBop okpammBaeTcs B KeNThI LBET (HeWTpasbHasd cpena). K nmomydyenHoit
cMecH A00aBbTe paBHBIM 00beM (popmanuHa. OTMEThTE MOSBICHHE KPAaCHOW OKpAcKu (KHUclas cpefa).

I[aHHaSI peaknug 10oJA Ha3BaHHUCM «(I)OpMOJIBHOG TUTPOBAHUC) HUCHOJB3YCTCA ]I KOJINYCCTBCHHOI'O
OIIPECACIICHUA Kap6OKCI/IJ'II)HBIX rpyHil B 0--aMHHOKHCJIOTax.

3aganue Ne3

1. ®usnueckue cBOMCTBAa AMUHOKHUCIIOT?

Otser:

— Jlerko pacTBOpsIOTCA B MOJIIPHBIX PaCTBOPUTENSIX (BOJIA, 3TAHOII).

— He pacTBopsitoTCsl B HENOJSAPHBIX pacTBOpUTENSX (3¢up, O€H30I1, FeKCaH).

— VIMeroT BBICOKYIO TemriepaType miasierus > 200°C.

— He noryomator cBet B BUAUMOM 001aCTH CIIEKTPA, TOATOMY OECLBETHBI.

2. Kakwue ypoBHH opraHu3aniy 0eIKOB HMEIOTCS B IPUPOJIE M KAKIMHU CBSI3IMHU O0YCIIOBICHBI?
OTser:

— IlepBuuHasi, BTOpWYHAs, YETBEpUYHAs CTPYKTYPbl CBS3HM: TENTHIHBIC, BOJOPOIHEIE,
ruJipodoOHbIE, MOHHBIE, AUCYIb(UIHBIE, TTTO0YISPHBIE.

3. KakuM OIBITHBIM TIyTEM JT0Ka3aTh aM(OTEpPHBIE CBOMCTBA (:-aMUHOKHCIIOT?
Cmyoenmol nokazvleaiom onwim.
OnbiT Ned. a) B npoOupky nomecture 5 kanenb 1% pacTBopa o-alaHMHA U 100aBbTE MO KaIliAM

0,1% pacTtBOp XJIOPOBOAOPOAHOW KHUCIOTHI, MOAKPALIEHHBIM MHAUKATOpoM KOHro B CHHHMI LIBET, A0
MOSBJIEHUS PO30BO-KPAaCHOM OKPACKH.

6) B npoOupky nomectute 5 kanenb 1% pacTBopa o-alaHHUHA U 10 KarusM go6asbte 0,1% pacTBop
TUIPOKCH/IAa HATPUs, OJIKPAIICHHbIN (eHOoaPTaTIEnHOM, 1O NCUE3HOBEHHS OKPACKHU.

4. KakuM OIBITHBIM MyTEM JI0Ka3aTh MENTUIHYIO CBS3b?
OrtBer: buyperoBas peakuus Ha orpeieieHue MEeNTUAHOM CBsI3U. MeTo/] OCHOBAaH Ha CIIOCOOHOCTH

HGHTI/IHHOI\/'I CBs3U B I].[CJ'IO‘-IHOI\/’I cpeaec O6p330BBIBaTB C Cy.]'IBCbI/I,ZIOM MCJU OKpAIICHHBIC KOMIIJICKCHBIC
COCIMHCHNS.
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Cmyodenmbl noxkasvl8aiom onwvim.

OnbiT NeS. B mpobGupke BHOcMM S5 kamenb 1% pactBopa smyHOro Oenka (BHadame
npouIbTpOBaIKN Yepe3 Mapiio U pa3Belid ¢ AUCTUILIMpoBaHHOM Bojoi 1:10), Tpu kammu 10% pactBopa
THIpOOKCcHIa HaTtpus M 1 Kammo cyiabdara Menw, Bce mnepeMemmBaeM. Conepkumoe mpuoOperaeT
¢uoneroBoe okpammuBaHue. llemTuaHas cBsI3p MO CBOEH MPHUPOJAE SBISETCS MPOYHON KOBaJIEHTHOU

JD H
CBA3BI0 MEXIY aToMOM yriiepoaa kapookcuibHoi —CO — NH —, nnmn C- - , pacronararoTcsi B OJHOU
wiockocTH. [lenTuaHas CBsA3b XapakTepHa I IEPBUYHON CTPYKTYpHI O€iKa, T/Ie aMUHOKHUCIIOTHI OCITKOB
pacnojararTcs JUHEHHO. | — cTpyKTypa OTiIHYaeTcsi KOJIMYeCTBOM aMUHOKHUCIIOT, ITOCJIEI0BATEIbHOCTHIO

U COOTHOLICHHUEM paJuKaJOB. HpI/I 3alMCH IIOCIIEeA0BAaTEIBHOCTH N KOHEI[ 3allKiCHIBACTCS CJICBa, a C
KOHETI] CITpaBa.

Tecmosvie 3a0anus 0N KOHMPOIS 3HAHUU

1. B pacTBOpax aMUHOKHCIIOT PEaKIUs CPEIbL. 11. AMMHOKHCIIOTOH He ABIACTCA:

a. JJeNUuH
a. Kucias b. nu3un
b. HeliTpanbHas C. XOJIMH
C. cnabomenoyHas d. B-amanun
d. 3aBHCHUT OT 4KCIIa AMUHOTPYIII U e. aprUHUH

KapOOKCWJIBHBIX TPYII

12. HezaMeHUMBIE IS YEIOBEKA AMUHOKHCIIOTEI

2. Kaxkas npupoaHass aMMHOKHUCJIIOTA MOKET
a. (penmnananux

pearupoBarthb C HBOﬁHLIM KOJIMYECTBOM H_IeJ'IOLII/I?

b. Tupo3un
a. cepuH
b. Tpeorun C. Tpuntodan
C. TUPO3UH d. Tpeonun
d. rayTamMuHOBas KMUCITIOTA €. MCTHOHMH

13. TIoMOXHUTETBHBIM 3apsJIOM B paTuKaIbHOU

3. AMHHOYKCYCHasl KHCJIOTa U aJlaHuH —
8. CTPYKTYDHBIE H30MEpHI yacTu 00J1aJal0T aMUHOKHACIOTEI
b. 0JJHO ¥ TO e BEIIeCTBO a. acriaparux
C. TCOMETPUIECKHEC H30MEPEI b. riyTaMuH
d. romonoru C. JIN3UH
d. rmyramar
€. TUCTUAVH
o 14. Cepocoaeprkalire aMiHOKUCIOTBI
4. AnaHVH HE B3aMOJICHCTBYET C BEIIECTBOM
d. METUOHHUH
a. KHCIIOpOJI
b. mu3un
b. ruapokcun HaTpust
C. BAJIMH
C. XJIOPOBOJOPOJIHAS KUCIIOTA
d. mucrenn
d. cymedar HaTpus
€. apTUHUH
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15. T'uapodoOHBIE aMUHOKHUCIIOTHI

5. [Ipu o0Opa3oBaHUU MUIIENTHAA u3
a. IIIyTaMuH

AMHUHOKHUCIIOTBI YHUCJIO BBIACIAIOMIUXCA MOJICKYII

BOJIBI PaBHO b. Bamm

a 1 C. TPCOHHH

b 2 d. (1)eHI/IJIvaJIaHI/IH

c 3 €. U30JICHIINH

d. 4

6. AMUHOKHUCIIOTa 0€3 CTEPEON30MEPOB 16. AMUHOKHUCIIOTBI — MIPOU3BOTHBIC

a. THPO3UH MPOMUOHOBOM KUCIIOTHI

b. rouua a. aJlaHUuH

C. aJlaHuH b. cepun

d. icrenn C. IUCTEUH

€. cepuH d. peonun

e. peHmnananuH

7. AMHHOKHCIIOTBI c He3apspkeHHbIME | 17. He3aMeHuMbIe U151 YeoBeKa aMHUHOKHCIOTHI

paauKagamMu a. TU3UH

a. TPCOHUH b. Tpeonun

b. Tpunrrodan C. OPHUTHH

C. apruHUH d. Bamuu

d. ructuaun €. IUCTEUH

€. CepHH
8. HasoBure mo MexayHapoaHol Homenkiarype | 18. AMHHOKHCIOTY MOKHO IOJTy49UTh IIPU
cieayrone amuHokucIoTel: 8)NH,CH,COOH; B3aUMOJICHCTBUY aMMHAKa C:
b)CH3;CH(CH3)CHNH,COOH:; a. 6pombGen3oIoM

¢)NH,CH,CH,COOH; d) CH3;CHNH,CH,COOH. b. sTHIXTOpHTOM
_ C. IPOIIAHOJIOM-2

d. a-XJIOpIpOIaHoBOi KUCIOTOM

a
b.
C.
d
9. I''MIuH 1 alaHuH SABJISIOTCS 19. OcHOBHBIE CBOIICTBA AMHUHOKHUCIIOT

00yCJIOBJICHbI HAJTMYUEM B HUX:
a. CTPYKTYPHBIMH H30MEPAMHU

b. romonoramu a. KapOOKCUIIBHOM IpyTIIBI
C. FeOMETPUYECKUMH U30MEpaMHU b. kKapOOHMITBHOMW TPYIIIEI
d. OTHMM U TEeM Ke BEIECTBOM C. aMUHOTPYIIIIBI

d. HUTpOrpyIIIBI

10. I'nuuun BeTynaer B peakuuto Herpanuzanuu ¢: | 20. ['muiun oOpasyeT ciaoxHbIi 3¢up B
pe3yJibTaTe B3auMOJECHCTBUS:
a. mponaHosiom-1

b. nponanonom-2 a. C TUIPOKCHUIOM HATpHUs

C. YKCYCHOU KHUCIJIOTOMI b. ¢ 6GpomoBOIOPOIOM

d. okcumom Maruus C. C 3TaHOJIOM

€. OTWIOBBIM CITUPTOM d. c aMMHOYKCYCHO# KHCIIOTOM

f. MeTammmueckuM KaJIbIITUEM

3aJlaHus AJI1 CAaMOCTOSATE/IbHOM paGoThl

KoHTpoJsbHbBIE BONIPOCHI:
1. KaKI/Ie BCIIIECTBA MABJIISSFOTCSI AMHWUHOKHCIIOTAMU H l'IO'—IeMy NMCEHHO O-~aMHUHOKHUCIOTBI HUMCHOT
BaYKHOE OMOJIOTHYECKOE 3HAUYEHUE?
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2. Knaccudukanus o-aMHHOKHCIIOT U MX HOMEHKJIAaTypa. M3oMepust aMUHOKHUCIIOT.

3. CBoiicTBa 0-aMUHOKUCTOT. [loyeMy 0-aMHMHOKHCIOTHI CIOCOOHBI B3aUMOJCHCTBOBATH C
KHUCJIOTaMH U 1Ies1i09amMu?

4. CriocoOblI IOJTyYeHHSI aMUHOKHUCIIOT.

5. Hanummre ypaBHeHHE peakuU B3aUMOJCUCTBUS TIUIMHA C HUHTHApUHOMHU. Kakumu
BHEIIHUMM [PU3HAKAMHU XapaKTepU3YyeTCs peakuus a-aMUHOKUCIOT ¢ HuHruapuaom? Kakoe
MPaKTUYECKOE MPUMEHEHHE UMEET 3Ta peakiusi? KakoBbl mpUUMHBI U3MEHEHUsSI OKPACKU MHANKATOpa?

6. Hamummre cxemy B3auMOJEHCTBUS TIIMLIMHA C  a30THCTOM  Kkucioroil. Hazosure
oOpa3oBaBimecss coeAuHeHus. Kakoe mpakTHyeckoe NPUMEHEHHE HMMEET PEeakIs aMHUHOKHCIOT C
a30TUCTOM Kucaotol (Meton Ban-Chnaiika)?

7. Hanmumure ypaBHEHHE pEaKIMH B3aWMOJCUCTBUSA TIIHMIMHA ¢ QopManbaeruaom. Kakoe
MIPAKTUYECKOE IPUMEHEHUE UMEET PeaKIus (-aMUHOKUCIIOT ¢ opmanbaerunom (Meron CepeHcena)?

8. Hamummre cxemy B3aumoeiicTBus raunuHa ¢ kapoonatom menu (11). Kakoii et xapakrepen
JUIS. paCTBOPOB KOMITJIEKCHBIX coJielt Mmenu? Kakoit THn KoMIIIeKkcoo0pa3oBaHus UMEET 31eCb MeCTO?

9. HanmmuTe ypaBHEHHE PEaKIIMU B3aMMOACUCTBUS (i-aJJaHMHA C THAPOKCUIOM HaTpus. [Touemy
M3MEHSETCA OKpacKa MHINKATOpa B X0J1€ peakuu?

10. HanumuTe ypaBHEHHE PEaKLUU B3aWMOJICHCTBHS O-aJJaHUHA C XJIOPOBOJOPOIHOM KUCIOTOM.
[Touemy n3MeHsieTCA OKpacKa MHAMKATOPA B XO/€ peakiuu?

BbINOJIHUTB yNIpaKHEeHUA:

1. Vimetorcst WeTsipe MPOOHMPKH, B KOTOpBIE HATUTHI 4 COEAMHEHHS: BOZA, THPO3HMH, apTHHUH,
rauiuH. Kakum o0pa3oM MOXHO ONpeleNuTbh Kaxkaoe coequHeHue? Hamuiunrte coOoTBETCTBYROIINE
YPaBHEHUs pEaKIIUil.

2. Hanmmmre ypaBHEHUs peakluil aJJaHWHA C:
a) TUJIOBBIM CIIUPTOM
0) COJITHOM KUCIIOTOU

3. Hanmmmre ypaBHEHUs peakluii aJlaHUHA C:
a) HUHTUAPUHOM
0) kapOOOEH30KCOXIOPUIOM

4. Hamummre ypaBHEHUS peakIyil THPO3UHA C:
a) a30TUCTON KHCIOTOMN
0) TUAPOKCHUIOM HATPHS

5. Hanummre ypaBHeHuUs peakiuii THpo3UHa C:
a) a30THOM KUCIIOTOU
0) 2,4-nuHUTPOGTOPOEH30I0M

6. Harmmmmre ypaBHEHUs peakluii ceprHa TO:
a) NHo-rpymme
6) no COOH-rpymnme

7. Ha yeM ocHoBaHa omTHuyecKas aKTUBHOCTb MPHUPOJHBIX O-aMMHOKHCIOT? Bce nmu OenkoBbie
AMUHOKHCIIOTBI ITPOSIBIISIOT ONTUYECKNE CBOMCTBA?

8. Harmmmre D- u L-dbopmer amuHOKHCIOT. B Kakol oONTHYECKW AakTHBHOH (opMe OHHU
coJiep>KaTcs B MPUPOIHBIX Oenkax?
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9. Kakue 0-aMUHOKHUCIIOTHI, BBIICJICHHBIE 3 OETKOB, HIMEIOT 2 aCCUMETPUYHBIX aToMa yriepoja’?
Hanummure ux crpykrypHble GOpMYIIBL.

10. Kakue yHHBepcanbHble pEaKLUUU XapaKTepHbl [Js OENKOBBIX aMHHOKHCIOT? Hanumure
YPaBHEHUS COOTBETCTBYIOIINX PEAKLIUM.

3agaum ¥ ypaBHeHUsl peaKINu:

1. Kaxkas peakius siBIsieTCs CrielupuuecKon Ha:

a) apOMaTUYECKUE AMHUHOKHUCIIOTHI

0) HIUCTCHH

B) TUPO3UH

r) TpunToaH

1) apTUHUH

€) ructuiuu?

Hanummre ypaBHEeHUsI COOTBETCTBYIOIINX PEAKIIUM.

2. Beruucnute o0bem 0,4 M pacTBOpa THIPOKCHAA HATPHsI, HEOOXOIUMOIO JIJIsl HEHTpaIu3aluu
200 M 0,1 M pacTBOpa CONISTHOKKUCIIOTO TJIMIIMHA.
3. UeM 00BsCHSCTCS BBICOKAS TEMIIEpATypa IUIaBJICHHS OCIIKOBBIX aMUHOKHCIIOT?

4. Hanumute B BHIE OWIONSAPHOTO HOHA (HOPMYJIBI MOHOAMHHOMOHOKApOOHOBBIX KHCIIOT,
MMOCTOSTHHO BCTPEYAIOIINXCS B OEIKaX.

5. Hanwmmmre ¢hopMyIibl IPUPOIHBIX aMUHOKHCIIOT, HMEIOIIMX B HEUTPAJIbHOM cpelie:

a) TMOJIOKUTEIbHBIN 3apsiy

0) OTpHIIATCIIBHBIN 3PSl

6. I[OKa)I(I/ITe, YTO OEJIKOBBIE AMUHOKHCIIOTEI SIBISIOTCS aM(bOTepHLIMI/I COCAMHCHUSAMM.

7. Hanummre cxemy OUCCOLMALIMYA aMHUHOKHCIOTHI B KHCIIOH, IIEIOYHON U HEHTpanbHON o0nactu
pH. Ykaxure 3apsi aMUHOKHCIIOTHI.

8. B xakoit obmactu pH — KwucCOH, HEHTpaNmbHOW WIM OCHOBHOM — OyAeT HaxXOIUThCA
M303JIEKTpUYEcKas TOUKa:

a) MOHOAMUHO/IUKapOOHOBBIX KUCIIOT

6) MOHOAMHUHOMOHOKapOOHOBBIX KUCIIOT

B) IMAMUHOMOHOKAapOOHOBBIX KUCIIOT?

OOBsicHUTE IOYEMY U IPUBEUTE IPUMEDPHI.

9. Hanummmre ¢opmynsl METHOHWHA W TUCTHAWHA B BHUAE OWUMONSIpHBIX HOHOB. Kak Oymyt
3apsKCHBI OTH AMUHOKHUCIIOTHI B U30BITKE:

a) KHCIIOTHI

0) menoun?

10. Kaxkoit 3aps1 HeceT MoJieKyia apruauHa npu: a) pH=2,76, 6) pH=6,76, B) pH=10,76? OTBeT
MIOSICHUTE.

TecToBBIC 3a1aHNA:
1. Kakue u3 npuBeaeHHBIX GOPMYI OPraHNYECKUX BEIIECTB OTHOCSITCS K aMUHOKUCIOTaM?
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i 0 i
) ,N—C—NH,  §HC—CH—C—OH 2 H,C—C—NH,

NH,
i i
r) (leL,—C—CIH a) H—C—NH,
NH,
1a,B
2)a,n
3)o,r
4) B, 1

2. YKaxxuTe U30Mepbl aMUHOMACIISIHON KUCIJIOTHI.

I R 0
a) NHZ—(FH—C—DH ) CHg—(lj—C—DH B) CH;(FH—CHZ—C—DH
CH, CH, NH,
s i T 0
T) (le—CHE—CHE—C—DH a) f|:H,2—f|:—C—DH e) H,N-CH;-CH;-C-OH
NH, NH, CH,
Dar
2)0,B
3)r, a
4) e

3. AMMHOKHCIIOTEI HE MOTYT pearupoBaThb . . .
a) C OCHOBAHUSIMH U KUCIIOTaMHU

0) ¢ KUCIOTaMU U CIIUPTaMH

B) C IIPEJEIbHBIMU YIIIEBOIOPOIaMH

') MEXYy cO00it

4. B cxeme npeBpaiieHuit

I X y NH,
CH;-C-H — CH,COOH — (FH;CDDH — = 7
Cl
BeniecTBaMu X, Y U Z MOTYT OBITh:

a) X-[0]; Y-Cly; Z-amuHodTaHOBasK KUCIOTA

0) X-Hy; Y-Cly; Z-avuHostaHOBas KUCIIOTA

B) X-[0]; Y -HCI;, Z-amun ykcycHOM KHCIOTBI

r) X-Hy; Y-HCI;, Z-amua yKCycHON KHCITOTHI

5. CnoxHuelii 3¢up obpaszyeTcs pu B3aUMOAEHCTBUY aMUHOYKCYCHON KHUCIIOTHI . . .
a) C TUAPOKCHUIOM HATPHUS
0) ¢ paCTBOPOM CEPHOM KUCITOTHI
B) C aMMHOYKCYCHOM KHCIIOTON
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T') C 3TaHOJIOM

6. Ckonbko oTpedyeTcst YKCYCHON KUCIOTHI (1o Macce) i monyderus 139,05 r atunoBoro agupa
aMUHOYKCYCHOU KUCIOTHI pu 90% BeIXOAE?

a)45r

0)90r

B) 135T

r) 180

1. B pesynbTare peakiuu MeXMOJICKYJISIPHON ITUKIIN3AIUN 0.-aMHUHOKHCIIOT, 00pa3yroTcst
a) JIAKTambl

0) TaKTOHBI

B) IIUKJIMYECKHUE aHTHIPHIBI

T') JaKTHIbI

1) TUKETOTHIIePA3UHBI

8. B xoze peakmuii 1ekapOOKCHIIMPOBAHUS AMHHOKHCIIOT 00pas3yroTcst:
a) TUIPOKCUKHUCIIOTHI

0) HeHACHIIIICHHbIC KAPOOHOBBIC KUCIOTHI

B) OKCOKHCIIOTBI

r) OMOTCHHBIC AMHUHBI

9. [Ipu MeXMONEKYISIPHOM IeruIpaTaluy 0. — aMUHOKHUCIOT 00pa3yroTCs:
a) JJaKTambl

0) TaKTUMBI

B) AMKETOIUIIEPAZUHBI

T') JJaKTHIbI

10. MoO>XHO 11 OTJIUYUTH TJIMOWH OT IMPOJIMHA € IIOMOIIbIO:

a) HUHTUJIPUHOBOM PEaKIIiH
0) peaxuuu Ban-Crnatika?
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Ilpunooscenue 1

HHITNEId 8¢ [ — LOIIHMOHHWE () — BXhOLIN 7
HHINEd 68 — BLOIIHMOHHWE [T — EXROUAN | HNKOLAN 7

L3Kr O “X SP61

Morrdg Hiaadan — HHEAdHY]

BeNddhHLIdonE " M0redo HiaHdon «
BeHLHmESE ‘9 < HO®N + “(HOOOHD)4d + 9 (8
senildomonedr ¢ ) HILIX < FONH + 9 (9
BEHILILEIHGY Ir 1a8n ‘roud« *QSN) + moaz +9 ?
BEHIURHIND ¢
| HHIDIVEd E.EEE_
BeHIIdLnodLd |
WDEAe BUIVJALVHAY
JraHgododrui Jranarudodrni
ezn:r:cbma_”/ \“Em:r:o._um
</ ﬁﬂusomo

HMHLIOA

agndudg
- O -_— “w -
)
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- b i N J
HMHLIOW HEBH) HEBE)

HHQOI'IOWd |  JI9HIHpIrLoHY dranrodorog IIIHIHLII |

BCHRHIMP419), ‘p BUHRAIAA] '¢ BeAnAdoly ‘7 BenmAAda]] ‘|

VAdALIAdLD

 E€ALHHO,

HEDEIIrHH )] H ¥
Nusgesi  D-HD-N-H
9EB9) BEHTHLUII 0) H S HIron
MOIrAg < 19LOIIHOHHWE — mm:z/ ,
N‘OD‘H 07 OHON

UM IR
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Ilpunoosicenue 2

AMMHOKHCAOTDbI:
NPraHNYBCKHS BKAYHKUMOHANLHEE COBAMHORUR, 8 COSTAD KOTUPBIX BXOAAT 1B
DYHKUMOHANBHI® FDYNNLI - KapdoxcunbHas -C w amuro- NH2
OH
OMeHKnarypa: CH;,-(.:H-COOH CH;,-(':H—CHZ-COOH
NH, NH.

W3 Ha3BaHWA KUCNOT ®-BMHHOMNPOMHOHOBAA B-aMuHOMacnsHas
+"amuno" 2-aMUHONpONaHosas 3-aMHHOBYTaHOBAA

% =\
DUINYECKNE CBOWCTBA: Genbie KPUCTANNWYECKH® BOLIOCTBA, XOPOWO PacTBOPUMB B
sofe, NpW HarpesaHuu He nnaearca, 200-300°C - pasnarawTcs
J
CrpoeHuse: 2 ¢y:lxuuouanbuue rpynnei, 06pa3yIoT «BHYTPEHHUE» CONK .
B3aUMHO® BNHUAHKE, HOBbI® - >NH H OOH NH+CH Coo-
cneuudH4eckue ceoicTea 2CH,C o e MR CBA3K
-
[ 73]
Peakuuu OyHKUUMOHANbLHKIX Fpynn Peakyuu (hyHKYUORANbHLIX rpynn
KUCNOTHBIE ( cm. xapbonoswie kucnoTsl ) ApYr ¢ gpyrom
. [ina Kap6OHOBBIX KUCNOT XapaKTepHo 06pa3oBaHHe
(DNH,CH,COOH + NaOH — NH,CH;COONa + Hz0 0
: s 7 )
NH3 CH,CO0™ + NaOH - NH,CH,COONa + H,0 R'C\ R' - BMECTO l\<z amugos
@ZNH;CHZCOOH + CuO — ( NH,CH,COO ),Cu + H;0 T‘<R" 1.6, OCTaTOK
BMHMHOKMCNOTD!
@2NH;CHchOH + NapCOj3 — 2NH,CH,COONa + H0 +
/O [ +CO, AMMHOK/ACACTR2 + 2suHOKMCnoTZ — OUNEeNnTU
4 + / .
@CH,-C/ + CHsoH B cHrc? WnW B BMRB CONK &O 2 //0 /’ 0
| NoH \ \O-Csz C'HZ.C 6__+_ H-CHzC \QH—'_":o ?Hrc\.NH.c rc/
NH. H H.
: i M, ool NH, “oH

- Tp4NenTUR — NONAUNeNnTUa
wPeakyun o6patiMa - B NPUCYTCTBHH

5 NH,CH,COOH + HCI - [ NHi CH,COOH |CI KHCNOT U OCHOBAHHH - THAPONHU3
CONANOKACNAR CONb

OCHOBHDbBIE (cm. amuub)

KanpoHoBOEe BONOKHO:

7.0. 370 = OPTIHMHECKMG BM¢OTEDHHO CoefAMHEeHUA e-BMWHOKAaNpoHOBaA KUCNoTa —
NONUKOHABHCALMA.
| o A y
! ' C?o “H}O /o
Tony4eHue: ua kapGoOHOBBIX KUCNOT nHN-(CHa)s- \OH_—’ -NH(CHz)e - o
NH.
CHSCH,CO0H & CHyGH-COOH 2 CHyCHCOONH, — CHyCHCOOH n
Nt | | | KanpoOHOBAA CMONA —+ HHTH =
aktusuposaH O NH,
o Benku: saxHeluas CoCTABHAA YaCTb KMBbIX OPraHWIMOB, BXOAAT B
COCTAB KOXM, POrOBbiIX MOKPOBOB, MBILIGYH. U HEPBHOW TKaHW
BbICOKOMONBKYNAPHLI® COBAMHBHHS, MONBKYNAPHbIA Benok - nonunentug
BEC - /10 HBCKONBKHUX MUNIHOHOB ®1ocnenosarenwocrb 8MWHOKHCNOT ~ NepBUYHa
CocTas: ONpepenex 4epea rHAponu3 STpyKTypa.
(PA36ABN, KHNOTY, (EPMBHTH) 0Bpa3oaarie BOAOPOAHBIX cBA3ei MeXAY
MOYTH HCKMIOYHTENBHO: - G-BMHHOKHCAOTS (~ 20) ,C=0 “>NH - cnupank - BYOPH4Has
CBA3AHHLI® NENTUAHBIMU CBA3AMMU. (@ Baaumopeiicrene NHy, OH, COOH. - rpynn - He
NPUHUMEIOWKX YHECTHA B OGPA30BAHMU NBNTARHOM
KauecTmeHHAR peaKUMs: Xenroe OKpalusaHue CBA3W - TDETHUHER
i ¢ HNOg3 nutposaHue
z-CH-C\ . heHunana<uHa, Harpes A0 BLICOKOW TeMNBPATYPHl, PAAHOBKTHBHO®
LIH OH l 06nyueHus, COMM TAXBNLIX MBTANNO0B - paipyweHue
2 ; 2 v 3 cTpyxTyp - geHarypayus
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Ilpunoscenue 3

Tabmuma Nel
YhnpoueHHasi CTPYKTYPHasi KJaccu@uKanusa aMMHOKHCJIOT
ANUKINYECKHE Amnudarrdeckue 3aMenieHHbIE uknnueckue
AnmdaTrdeckne He3aMelCHHbIS
AJlanuH Cepun deHnananuH
I'munyx Tpeonun Tupos3un
Banun Hucrenn Tpunrodan
Jletinuu Metnonnu Tuctnoun
N3oneitnun AcnaparuHoBas KUCIIOTa [Iponun
I'myramuHoBas kuciora
Acnaprua
I'myramun
Me3sun
Apruaua
Tabmuna Ne2

HeHOJIHprIe U IOJAPHBbIC AMUHOKHUCIO0TBI
(K - KHCJI0TBI, 0 — OCHOBHBIC paAuKaJIbl, H — HeﬁTpaJ’leble)

HeHOHHpHHC AMHWHOKHUCJIOTHI C

HOJ'ISIpHBIe AMHMHOKHUCJIOTHI C FI/II[pO(i)I/IJ'IbHBIMI/I

ruipoOOHBIMU paMKaJIAMU panuKazamMu
AnanuH ApruH (0)
Banun AcnapruH (H)
W3oneiinun AcnapruHoBasi KUcioTa (K)
Jletinuu IMucragun (o)
MeTtroHuH 'y (H)
[Iposnu I'myramuH (H)
Tpunrodak I'myramuHoBas kuciora (K)
deHunanaHuH JIuzus (0)
Cepun
TuposuH (k)
Tpeonun

[TucrenH (k)

Tab6muma Ne3

Kiuacenpukanusi aMUHOKHCJIOT 10 OMOJIOTHYeCKOMY MJIH (PM3HOJIOTHYECKOMY
3HAYEeHHUIO ISl YeJI0BeKa

AGCOoNMOTHO Yactuyno VYcnoBHO 3aMeHUMbIe
HE3aMEHUMBIE 3aMEHUMBIC 3aMEHUMBIE
Banmn Aprux Tunosnn AnanuH
N3onennun I'uctunun Hucrenn Acnaprux
Jlenna AcnapruHoBasi KUCJIOTa
JIn3una I'munun
Metnonun I'myramun
Tpeonun I'myramuHOBas Kuciora
TpunTodax [Tponun
deHnanaHuH Cepun
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