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CTPYKTYPA ®OC

TUTyIBHBIN JTUCT

Crpyktypa ®OC - c1p. 2

Peuensus na ®OC - c1p.3

[TacopT OLIEHOUYHBIX CPEACTB - CTp. 4

KoMIIIEKT OIEeHOYHBIX CPE/ICTB:

- BOIPOCHI K 3K3aMeHy — cTp. 5-10;

- BOIIPOCHI K MOAYJIsIM - cTp. 10-21;

- 9TAJIOHBI TECTOBBIX 3aJaHUM (c Turymbibiv mictom u ornasnennem) - CTP. 24-190;

MRS



OEJEPAJBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA
«CEBEPO-OCETHHCKASA I'OCYJAPCTBEHHAA MEIULIUHCKAS AKAJTEMUWS»
MUHHCTEPCTBA 3JIPABOOXPAHEHHUS POCCUVICKOM ®EJEPAIIAN

PELIEH3 U1
Ha (POH/I OLIEHOYHBIX CPeACTB

Mo JUCUHHMILINHE « XUMHSI»
AJIsl CTyIeHTOB 1 Kypca
no cnenuajgbHocT - 31.05.01. JleuedoHoe ae1o

@oH/ OLEHOYHBIX CPENICTB COCTaBJIIeH Ha Kadenpe Xxumuum u (GU3UKH HA OCHOBAaHHMU paboueit
NpOrpaMMbl  y4eOHOH JUCHMIUIMHEL «XHMHS», COOTBeTcTBYeT TpeboBanmamM @OIOC 3™ 1o
cneruanbHocTd 31.05.01. JleueOHoe eo.

@DOH/T OLIEHOYHBIX CPEJICTB BKIIOYAET B ceOs:

- BOIIPOCHI K 3K3aMEHY,

- BOIIPOCHI K MOJYJISIM,

- 3TaJIOHBI TECTOBBIX 3a1[aH1/1171 (c TUTYJIbHBIM JIHCTOM U ornaBneHneM),
- OMJIETHI K DK3aMEHY.

baHK TeCTOBBIX 3aJjaHUIl BKJIIOUAET B C€0sl CIENYIOLINE AIEMEHThI: TECTOBbBIE 3a/laHUsl, BAPUAHTHI
TECTOBBIX 3aJaHHi, MaOJOHBI OTBETOB. Bce 3amaHUs COOTBETCTBYIOT pabodeil mporpamme ydeOHOU
JUCHUIUIMHBL «XHMHUS» U 0XBaTbIBAIOT Bce €€ pas3zaensl. CI0KHOCTh 3a/laHuil Bappupyetcs. KonnuecTBo
33laHuil 10 KAKIOMY paslieldy AWCHMIUIMHBI JOCTATOYHO JUISl TPOBEAECHUS KOHTPOJIS 3HAHUU H
HCKJIIOYAaeT MHOTOKpPaTHOE MOBTOPEHHWE OJHOTO M TOTO € BOIPOCa B PA3JIMYHBIX BapuaHTaxX. baHk
COJIEPKUT OTBETHI KO BCEM TECTOBBIM 3aJaHMSM U 3a/1a4aM.

KonnuecTBo OUIETOB K AK3aMEHY JOCTaTOYHO JJIsl €r0 MPOBEACHUS U UCKIII0YAaeT HEOITHOKPaTHOE
HCIOJIb30BaHUE OJHOTO U TOTO K€ OmyieTa BO BpeMs 3K3aMeHa B OJHOM aKaJIeMHUYECKOW IpyImne B OJUH
neHb. buiieTsl kK 9K3aMeHy BBINMOJIHEHBI Ha OJIaHKaX eIMHOTro o0pasiia 1Mo CTaHaapTHOU ¢opMme, Ha Oymare
OJTHOTO IIBeTa U KauecTBa. buier Bkitovaer B cebs 4 Bornpoca. PopMyIMPOBKH BOIPOCOB COBMAAAIOT C
(bopMyIIMpOBKaMH MEpPEYHsI BOIIPOCOB, BHIHOCUMBIX Ha 3k3aMeH. CoJiep:kaHue BOIPOCOB OJIHOTO Ouiera
OTHOCUTCSl K Ppa3iIM4YHBIM pazjielaM MporpaMMbl, IMO3BoOJIsioIIee Oojee MOJHO OXBaTUTh MaTepHal
y4eOHON JUCITUTIIIHBI.

3aMedaHuil K pereH3upyeMomy (pOHIY OLEHOUYHBIX CPECTB HET.

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

Peniensupyemblii  GoHI OLIEHOYHBIX CPENCTB MO «XHUMHHU» MOXXET OBbITh PEKOMEHJ0BaH K
WCIOJIb30BAHUIO JUISl TEKYILEH U MPOMEXKYTOYHOU aTTecTalluu Ha JiedeOHOM (aKynpTeTe y CTYAeHTOB 1

Kypca.

Peyenzenm:

Ilpeoceoamens [[YMK ecmecmeennonayunvix u

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

’@?)’J( %{}/L v () Q’\



IHacnopT ()oHIA OLIEHOYHBIX CPEICTB

0 JMCHMILINHE «XHMHI»

Nen/m HaumeHoBaHMe KOHTPOJMPYEMOIro Kon HaumenoBanue
paszesa(TeMbl)IUCHMILIUHBI/ MOLYJIA ¢popmupyemoii OLICHOYHOI0
KOMIIeTeHIIUH cpeacTBa
(3rana)
1 2 3 4
Bun IIpomeskyTOUHBIH
KOHTPOJIst
3ayer OcHogbl 0OWel xumuu. VK-1 TE€CTOBBIN KOHTPOJIb,

1. DU3MKO-XUMHUYECKUE CBOMCTBA PACTBOPOB BOIIPOCHI K DK3aMEHY,
(KonnuratuBHble CBOICTBa pacTBOPOB). BOIIPOCHI K MOJYJISIM,
OCHOBHBIE THITBI XUMHYECKOT'O PABHOBECHS B OMJIETHI K DK3aMEHY.
KHBOM OpraHU3Me.

OCHOBBI XUMHYECKON KHHETHUKH.
THUIBI XUMHUYECKUX PAaBHOBECUM
(IpOTONUTUYECKOE, TETEPOTrEHHOE,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOE,
KOMIUIEKCOOOpa30BaHus).
CaoticTBa 0y(hepHBIX paCTBOPOB.

2. OcHo6bl Heop2aHU4ecKoU XUMUU. YK-1 TECTOBBIN KOHTPOJIb,
[Tepuonuueckuii u [lepuoanyeckas cucrema BOIIPOCHI K 9K3aMEHY,
JA.1.Menneneesa. BOIIPOCHI K MOAYJISIM,
KauecTBeHHbIC peakilny s-, P-, d-271eMeHTOB. OMJIETHI K DK3aMEHY.

3. Ocnogul puzuueckou Xumuu. VK-1 TECTOBBIN KOHTPOJIb,
OcHOBHBIE IOHATHUS TepMOAUHaMUKU. [lepBoe u BOIIPOCHI K IK3aMEHY,
BTOpPOE Hayajla TEPMOAMHAMUKHU. BOTIPOCHI K MOJTYJISIM,

OMJIETHI K DK3aMEHY.

4. OcHo8bl KONNOUOHOU XUMUU YK-1 TECTOBBIN KOHTPOJIb,
DU3NKO-XUMHUS TOBEPXHOCTHBIX SBJICHUN B BOIIPOCHI K IK3aMEHY,
(YHKIIMOHUPOBAHUH KUBBIX CHCTEM. BOIPOCHI K MOAYJISIM,

OUJIETHI K DK3aMEHY.
[Tonydyenue u cBOKMCTBA KOJUTOUHBIX PACTBOPOB.
S. Opeanuueckas Xumusi: VK-1 TECTOBBIN KOHTPOJIb,

buonornyeckn akTUBHBIE BBICOKOMOJIEKYIISIPHBIE
BellecTBa (CTpOEHUE, CBOMCTBA, yUacTHe B
(GYHKIIMOHUPOBAHUU KHUBBIX CHCTEM)

Knaccudukanus opraHIueCKUX COSIUHEHUH 1
peaKkui.

COprI}KeHHBIe 1 apOMaTUYCCKHUE COCIUHCHMUS.

buosornuecku akTUBHBIE NIOJIA- U
reTepopyHKIMOHATbHbIE OPTaHUYECKUE
COEIUHEHMUS.

buonornuecku akTUBHBIE BBICOKOMOJIEKYIISIPHBIE
BEIIECTBA.
YrneBoanl.

BOIIPOCHI K 3K3aMCHY,
BOIIPOCHI K MOOYJIAM,
OUJICTHI K 9K3aMCHY.




BOITPOCBHI K DK3AMEHY no xumun
JJISl CTY/IEeHTOB
1 kypca JjieuedOHOro0 hakyJbTeTa

O01mas xumus

1. TlpenmeT u 3a1aud XUMUYECKOWU HAYKH.

2. Ilepmonnueckuii 3akoH u Ilepuoauueckas cucrema MenzaeneeBa. MI3MeHeHUEe CBOMCTB AJIEMEHTOB B
rpyImax u nepuojax.

KauecTBeHHBIE peakIiK S-3J€MEHTOB, pacioyiokeHue B I1C u ux cBoiicTsa.
KauecTBeHHBIE peakIuK p-371eMeHTOB, pacnonoxeHue B [IC u ux cpoiictsa.
KauectBenHble peakuuu d-aemMeHToB, pacnonoxenue B [1C u ux cBoicTBa.
3HaueHue XUMUHU JJI1 MEAUKOB.

Ponb HyO 1 pacTBOpOB B jKU3HENEATEIBHOCTH.

THUIbI XUMHUYECKUX PEAKLIUH.

© o N g ko

Kakoe paBHOBecue sBISETCS T€TEPOreHHBIM?

10.Konkypupyromiyue rereporeHHbIe paBHOBECHS Pa3HBIX TUMOB (00pa30BaHUE KOMITJIEKCHBIX
COEIMHEHMH, MaJIOJUCCOLMUPOBAHHOMN KUCIOTHI, OKHCIEHUE HIIM BOCCTAHOBJICHHUE OJIHOTO U3 HOHOB
MaJIOpacTBOPUMOTO COCTMHEHUS).

11.T'eTeporcHHBIE PAaBHOBECHUSI B JKH3HEACATEIHLHOCTH OPTaHM3MOB. YCIIOBUs oOpasoBaHus ¢ocdaron
KaJbIUs B CIa0OIIEIOYHBIX PACTBOPAX.

12.CuiibHbIe U c1a0ble 3JIEKTPOJIUTHL.

13.Crenensp 1 KOHCTaHTa aucconrannu. OakTopsl, BIMSIONIME HAa CTENIEHb U KOHCTAaHTY AUCCOLUALINH.
14.Chopmynupyiite 3akoH pa3eneHust OcTBasIba.

15.Yto0 Ha3bIBAIOT MOHHOH cuiioi pacTBopa? 3akoH Jlebasi-Xtokkens.

16.Ponb 3JIEKTPOIUTOB B IPOLECCaX JKU3HEAECATEIbHOCTH.

17.ITponeccsl conpBaTanuu U ruapaTanyuy. CoiabBOIU3 U THIPOIINS.

18. I'mpponn3 conen. Jlaite ompenencHue TMApPONIU3Yy. ['MApOIN3 ¢ TOYKH 3pEHHs NPOTOIUTUYECKON
TEOPHUH.

19.Kakue tunsl cosieit mojsepratorcs ruaponausy? Tumsl ruaponunsa.
20.Pounb ruponuza 6MOOpraHMYECKUX COSMHEHHH B ITpoLieccax KU3HEAESITeNbHOCTH?
21. Hammumure ypaBHeHue ruaposinza AT®. Kakosa posib 3TOro mpoiiecca B Opranu3Me 4esioBexa’?

22.Kak BpIpaxaeTcss KOHCTAHTA THJPOJW3a I Pa3IMYHBbIX ciiydaeB ruaponu3a? Uro HaspiBaeTcs
KOHCTaHTOM Tuponu3a? OT 4ero 3aBUCUT KOHCTAHTa THAPOJIN3a CONH?

23.Kak ONPCACIIICTCA CTCIICHD THAPOJIN3A, (paKTOpLI, BJIMAIONIUEC HA CTCIICHb TUAPOJIN3a.
24.YT0 Ha3BIBAIOT paCTBOpaMI/I? 3HadeHUe PaCTBOPOB B JKU3HCACATCIBHOCTH OpFaHI/ISMOB?

25.Knaccudukanuss pacTBOpPOB: PAaCTBOPBI DIIEKTPOJUTOB, HEIIEKTPOJIUTOB, PACTBOPHI aMQOIUTOB,
PacTBOPBI MOJIUAIIEKTPOIHUTOB.

26.KoHueHTpaius pacTBOpOB U CIIOCOOBI €€ BHIPAKEHUSI.
27. luddy3us B pactBopax. 3akoH Duka. YpaBHeHue DitHiTeiiHa-CMOITyX0OBCKOTO.

28.@axTophl, BAMIONIME HA ckopocTh Auddys3uu. Pons muddysun B mpoieccax mnepeHoca BEIIECTB B
OMOJIOTUYECKUX CHCTEMAaM.

29.KolmuraTuBHbIC CBOMCTBA pa36aBHeHHLIX pPacTBOPOB 3JICKTPOJIUTOB.

30.3akoH Payns u ciaencTBus U3 HETO: OHMKEHUE TEMIIEPATypbl 3aMEp3aHusl paCTBOPUTES, IIOBBIIIIEHHUE
TEMIIEPATypPbl KUIIEHUS, OCMOC.



31.0cmoc. Ocmotuyeckoe paasineHue. 3akoH Bant-I'odda. 3aBHUCHT IM OCMOTHYECKOE AaBICHHE OT
IIPUPO/IbI PACTBOPEHHOTO BelecTBa?

32.I'umno-, runep- U U30TOHUYECKHE PAcTBOPHI. M30TOHMYECKHH K03 PULIUEHT.

33.Pousib ocmoca B 6uonoruueckux cucremax. [lnazmonus u ausuc.

34.Yto Ha3bIBAIOT Oy(epHBIMU pacTBOpamMu?

35.Yem oOyciioBieHo OydepHOe NeUCTBUE C TOYKU 3pEHUS POTOHHON Teopun?

36.Knaccudukanus KUCI0THO-OCHOBHBIX OydepHbix cucteM. Kakue Turbl OypepHbIX CUCTEM U3BECTHBI?
37.Pacuer pH Oydepnubix cucrem. YpaBuenue ['enaepcona-I'accenpbaxa.

38.0t uero 3aBucut pH OydepHoit cucrembl?

39.Uto Ha3wiBaeTcs OyhepHOit eMKOCThIO cucTeMbl? OT 4ero 3aBUCHT OydepHas EMKOCTb CHUCTEMBI?

40.00bscHUTE, MOYeMYy OOJBITMHCTBO OYy(EepHBIX CHCTEM OpraHu3Ma HMeeT OyhepHyH €MKOCTh I10
KHCJIOTE OOJIbINe, YEM 110 OCHOBAHUIO.

41 .TlaTtosiornyeckue SIBJICHUS: alliI03 U aJIKaJio3.
42 Kakoe XuMHYeCKOe paBHOBECHE TIOICPKUBAIOT B OpraHu3Me OydepHbIe CHCTEMBI?

43.Kakass OydepHas cucTeMa BHOCUT MaKCHUMAJbHBIM OTHOCHTEIBHBIM BKJIQJ B IOJJICPKAHUE
MPOTOJIUTUYECKOTO TOMEOCTa3a BO BHYTPEHHEHN Cpesie SpUTPOLUTOB?

44 Kaxkue COCIMHCHMUA HAa3bIBAXOTCA KOOpI[I/IHaI_[I/IOHHBIMI/I? HpI/IBCI[I/ITe IIPHUMCPHLI.

45.Knaccudukaius KOOpIMHAIIMOHHBIX COSAMHEHUH.

46.1Ipupomga XUMUUYECKON CBSI3U B KOMIUIEKCHBIX COCTMHEHUSIX.

47.Kak paccuntbIiBaeTcs 00IIast U CTyleHYaTasi KOHCTaHThl HECTOMKOCTH (YCTOMYUBOCTH)?
48. Jlucconuanus KOMIUIEKCHBIX COSTUHEHUM.

49.JlaliTe onpeneacHNe MOHATHH- KOMIUIEKCOOOpa30BaTesb U JIMTaH/I.

50.Yto0 03HaUYaeT MOHATHE AEHTATHOCTH JIATAHIOB?

51.Kakue KOMILIEKCHBIC COSANHEHUS SABISIOTCS XCIaTHBIMU?

52.Kakue OHOJIOrMYeCKH Ba)KHbIE KOMILJIEKCHI BBI 3HaeTe?

53.KoH(hopmaiinoHHbIe COCTOSIHHS KOMILJIEKCHBIX HOHOB.

54.1Ipeamer XuMHUUECKON KUHETUKMU.

55.YT0 MOHUMAIOT MOJ CKOPOCTHIO XUMHUECKOU peaKinu?

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

57.Kaxk BbIpakaeTcsi CpeJiHsIsl © ICTUHHAsI CKOPOCTh XUMUYECKUX PEAKIUI?

58.Kakue GakTopsl BIUSIOT HA CKOPOCTh XUMHUYECKON peakiuu?

59.3akoH gercTBUA Macc.

60.YTo Takoe KOHCTaHTa CKOPOCTH XuMudeckoi peakiuu? OT kakux (akTOpoB OHA 3aBUCHUT?

61.Kak cKOpOCTb XMMHYECKOH peakuuu 3aBUCUT OT TemmepaTypbl? Cdopmynupyiite npaBuio Bant-
l'odda. YpaBuenue Appenuyca.

62.ITopsA0K ¥ MOJIEKYJISIPHOCTh PEAKIINH.

63.Kakoe sBneHne Ha3bIBaeTcsa Kataau3oM? Yem oTiMyaeTcs reTeporeHHbIN KaTalnu3 OT romoreHsoro? B
4eM 0COOEHHOCTH (pepMEHTATUBHOIO KaTanu3a?

64. OGpaTuMble 1 HEOOPATUMBIE PEAKIHH.

65.BbIpaxkeHue KOHCTAHTBI PABHOBECHUS YEPE3 PABHOBECHBIE KOHLEHTPALUU PEArHPYIOLIUX BEILIECCTB.
KaxoB gu3nyeckuii cMbICII KOHCTaHTBI PABHOBECHS?

66. Chopmymupyiite npuniun Jle [llatense.

67. Ilpu yBenuueHUH TemrepaTypbl YBETUUMBAIOTCS CKOPOCTH Kak MPsSMOM, Tak U OOpaTHOM peakluu.
Hoquy HaGHIO,Z[aeTC}I CMCIICHUC paBHOBCCI/IH? N3mensiercs mm Ipru 3TOM KOHCTaHTa XHUMHYCCKOI'O
paBHOBecHs?

68.Uto Takoe ancopOrusa? Kakue mpuarHbl 00yCIaBIMBaIOT aICOPOIIMOHHYIO CITOCOOHOCTH BelecTBa?



69.Uto Takoe amcopOeHT, amcopbar? B uem cyrh mporecca amcopOruu? Uem MOHSATHE «aOCOPOIHS»
OTJIMYACTCS OT MOHATHS «aIcOpOIUs»?

70.Yto Takoe anacopOius u aecopOiusa? Kak KoaudecTBEHHO BBIPAXKAIOT acopOIni0?

7110 Takoe aacopOIMOHHOE paBHOBECHE W YeM OHO Xapakrtepusyercs? Kak MOXHO CMECTUThH
aZIcOpOIIMOHHOE paBHOBECHE?

72.3aBUCUMOCTh KOJIMYECTBA aJCOpOMPOBAHHOIO BemiecTBa I OT TemmepaTypbl HpH TOCTOSHHOM
JaBJICHUHU U1 (PU3HUECKON U XUMUYECKON acopOIuu.

73.Kak TOBEpXHOCTHAs AaKTHMBHOCTH BEIIECTBA 3aBUCHT OT €ro MOJSIPHOM Macchl B Ipeeniax
TOMOJIOTHUYECKOT0 psijta?

74. laiite hopmynupoBky npasuia Jiokio - Tpayoe.

75.Teopust MOHOMOJIEKYIIIPHOM ancopoumu JIeHrMiopa.

76. YpaBHeHue DpeilHmINXA.

77. Ilpasuno Ilunosa.

78. Urto uzyvaet koymonaHas Xxumusi? J[ath MoHATHE O TUCTIEPCHOMN CUCTEME, CTETICHU JIUCTIEPCHOCTH.
79. Krnaccuduxanus AUCIEPCHBIX CUCTEM MO pa3mepy yacTull J®P u creneHu AucrnepcHOCTH.

80. /laTh XapakTEpUCTHKY KOJUIOUAHBIX CUCTEM.

81. Kmaccudukanus AUCHEPCHBIX CUCTEM MO arperaTHOMY COCTOSIHUIO (ha3, MX BUBI U 0003HAYCHUSI.
82. CXOJCTBO M OTJINYHE CBOWCTB KOJUIOMIHBIX PACTBOPOB OT IPYOOAUCIIEPCHBIX CUCTEM.

83. CXOJCTBO M OTIIMYME CBOMCTB KOJUIOUJHBIX PACTBOPOB OT UCTUHHBIX PACTBOPOB.

84. Kiaccudukanus nucrnepcHbIX cucteM 1o xapaktepy Baumojenctus J® u JIC. OcHOBHbBIE OTIUYUS
J0M(GOOHBIX KOJUTOUAOB OT JIMO(DHUIIbHBIX.

85. HeoOxoaumble yCIOBUS MOTYYEHUS THO(POOHBIX KOJUIOUIHBIX PACTBOPOB.
86. MeToabl MOay4YeHUs JTUO30JIEH.

87. Meron mnenTu3auMM U €ro NPUHLUIMUAIBHOE OTIMYUE OT APYTMX METOJOB IIOJY4YEHHUS 30JIEH.
AJcopOIIMOHHAs U JUCCOJIIOIIMOHHAS TIENTU3AIUU, B YEM X OTIHYHE?

88. CrpoeHue MHIIEIUIBI JIN030JIS.

89. IlpaBuno [lanera-®asuca. Ctpykrypa A3C. [Ipunuumns! ero popmupoBaHusl.

90. Ilonsarue o monumepax. [lpupoaHeie GHONONUMEDHI.

91. XMMHMYECKOE CTPOCHME, TUIIBI CBSI3EH B ITOJIUMEPAX.

92. ®dazoBble U PU3NYECKHE COCTOSHUS TOJIUMEPOB.

93. Kinaccudukannu BRICOKOMOJCKYJISIPHBIX coequHenni. Opranndeckue u Heopranuyeckue BMC.
94. Cnoco6s! nomyuenust BMC.

95. Yem 0OBsICHSIETCS BIUSHUE 3JIEKTPOJIUTOB HA BEIMUNHY HaOyxaHUs?

96. Bszkocth pactBopoB BMC. Uem 00bsicHsIeTCS aHOMalIbHAs BA3KOCTh pacTBopoB BMC?

97. VYpasuenue llltaynunrepa.

98. Ilpenqmer W 3a7aud XHMHUYECKOW TEPMOJMHAMHKH. XHWMHUYECKas TEPMOJMHAMUKA KaK OCHOBA
OouosHepreTrku. CHUCTEMBI: HW30JHUPOBAHHBIE, 3aKPBIThIe, OTKpBIThIE. [lo KakuM MpU3HAKaM
KJIACCU(PUITUPYIOTCS] CHCTEMBI?

99. IlepBblil 3aK0H TepMOAMHAMUKH. BHYyTpeHHSs 3Heprus, Tersora, padora. M306apHblil U H30XOpHBIN
TETI0BbIE (D (HEKTHI.

100. DHranenus. Yto onpenenser 3HayeHUEe SHTANBIINN XUMHUUYECKOU peakinu?
101. 3akon ['ecca. Cnienctus u3 3akoHa ['ecca. CTaHmapTHBIE TETIOTH 00pa30BaHUS U CTOPAHUS.

102. TepMOXUMHYECKHE pacyeTbl M MX MWCIOJIb30BAHME JUII DHEPreTUYECKOM XapaKTEPUCTUKHU
OMOXWMHUYECKHX MTPOIIECCOB.



103. B3auMoCBsI3p MEXIy IMpoleccaMd OOMEHa BelecTB M dSHeprud. KajaopuiflHOCTh OCHOBHBIX
COCTaBHBIX YaCTEW NMHINU U HEKOTOPBIX MULIEBBIX IPOAYKTOB. Pacxoxa sHepruu npu pa3iandHbIX pexuMax
JIBUTaTEIIbHON AKTUBHOCTH.

104. Ilepeunciure napameTpsl CTAHIAPTHOIO COCTOSIHUS CUCTEMBI.
105. Outponusi. CTaTUCTUYECKOE U TEPMOJIMHAMUYECKOE TOJIKOBAaHUE SHTpoNUU. CTaHaapTHAsE SHTPOIIUS.
106. TepMOAMHAMUYECKUI U KUHETUYECKUI aCTIEKThl XUMUYECKOTO PABHOBECHS.

107. KucnotHo-ocHOBHOE ~ paBHOBecue. COBpEMEHHbIE MPEJCTABICHUS O  KHUCIOTHO-OCHOBHBIX
PaBHOBECHSIX.

108. ITporonmutuaeckas Teopus bpercrena u Jloypu. [ToHsTHE KUCIOTHI M OCHOBaHUS. AMQOJIUTHI.

109. KucinotHo-ocHOBHBIE ~ (IIPOTOJUTHYECKHE) COMpsDKeHHble mapel. [lomypeakuus ©  monHas
MPOTOJUTHUYECKAsL PEAKIIHSI.

110. Moamn3ammg u qucconuanusg. KoHCTaHTHI KUCJIOTHOCTH U OCHOBHOCTH.

Bnooprannqecxaﬂ XUMUsA

1. OcHOBHBIE MOJIOKEHUSI TEOPUU CTPOEHUS opraHmyeckux coenuHeHudl A.M. bytieposa. W3omepus
KaK crenu@uueckoe siBJIeHue OpraHuyecKol XUMHUH.

2. KnaccuukanuoHHble MPU3HAKKM OPraHUYECKUX COEAMHEHHH: CTPOEHHE YIJIEPOJHOro cKelera |
npupoja GyHKIHOHAIBHOM rpymmbl. OyHKkuoHaneHas rpymmna. CtpykrypHas ¢opmyna. CTpyKTypHbIE
HU30MEPBI.

3. OcHOBHBIE MpaBWJIa COCTaBJCHHS Ha3BaHwii 1Mo HOMeHkiarype WMIOITAK nans oprannyeckux
COCIIMHECHUI; 3aMECTHTEIbHAS U PAIUKAIO-QyHKIIMOHATbHASI HOMEHKIIATYpA.

4. PonoHnauvanbHas CTPYKTypa, 3aMECTUTENH, XapaKTepUCTHUecKue rpynmbl. [lokaxure Ha KOHKPETHBIX
npuMepax.

5. OcHOBHbIE KJIacChl OMOJIOTHUECKH Ba)KHBIX OPraHMYECKUX COEAMHEHUIl: CcupTOB, (DEHOJIOB, THOJIOB,
aMHUHOB, TMPOCTHIX 3QUPOB, CYIb(UIOB, ATBJETUIOB, KETOHOB, KapOOHOBBIX KHCIOT. OpraHuueckue
panuKaibl.

6. Uro Takoe u3omepus U Kakue BUbl ee Bam n3BecTHbI?

7. Kakwue sanexkrponHsie 3pdexTsl 3amectuteneit Bol 3Haere?

8. OcHosHble mpueMsl HoMeHKIaTypsl FOITAK coennnenuii.

9. ATtoMHBIE OpOUTANIN U UX THOPHUAN3AIINS.

10. CtpykTypHas ¥ IpOCTpaHCTBEHHAsI H30MEPUH.

11. Kondurypanus u koHpopmarus.

12. Tlonarue apomaTruHoCTH. CONpPSIKEHHUE U DJIEKTPOHHBIE (D (EKTHI.

13. Crepeonsomepus. Onruyeckass HM30MEpUss MOJIEKYJ M €€ MeIUKO-OMOJIOTHYeCKOe 3HaueHHE.
DJIEMEHTBI CUMMETPHUH MOJIEKYJI.

14. AcummeTrpuueckuii aToM yriaepoza (LEeHTp XUPaTbHOCTH).

15. OnTryeckass akTUBHOCTh. DHaHTHOMEpHs. Jlnactepeomepus.

16. Partemartsl. Paciiemienue paremMaToB.

17. CBs3b IPOCTPAHCTBEHHOT'O CTPOEHUS COEAMHEHU € MX OMOJIOTHYECKON aKTUBHOCTBIO.

18. Kak nenstcsi KHCIIOTHI B 3aBUCUMOCTH OT IIPHPOJIBI DJIEMEHTA, CBSI3aHHOTO C MTPOTOHOM?

19. Yro Takoe Ka, pKa? Kakas cymiecTByeT 3aBUCUMOCTb MEX/Ty UX BETMUUHON M CUIION KHCIOTHI?

20. /latb onpenieneHnn KUCIOTHI U OCHOBaHUs 1O Teopun bpeHcrena.

21. Ot xakux (akTopoB 3aBHCUT cuia kucaoT? [lepeuncnure ux.

22. Kak 3aBUCHUT KHCIOTHOCTb OT MPUPOJIbI aTOMa B KUCIOTHOM IieHTpe? Kak oHa U3MeHseTcs B rpymmax,

B nepuogax? Ilouemy?

23. OxapakTepusyiiTe BIMSHHE JOHOPHBIX M aKLENTOPHBIX 3aMECTUTENIEd Ha CHIIy KHCIOTHI H
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OCHOBaHUM.
24. Kak 3aBUCHT KHCIOTHOCTh OT IPUPOJIBI PACTBOPHUTEIS?
25. Yto Takoe p- u m-ocHoBaHUs ? [IpuBeanTe MpUMEpHI.

26.Kakass BenwuMHA SIBISETCS KOJIMYECTBEHHOW XapaKTEPUCTHKON CHUJIBI OCHOBaHHWH? Du3nvecKuit
cMbICH pKiyt.

27. Ompenenenne KUCIOT U OCHOBaHMM 1o Teopun JIptounca.

28. Cytb npuniuna XKMKO. OxapakTepu3ynTe )KeCTKHE U MATKHE KUCIOThI M OCHOBaHUs. KHUCIOTHOCTD
AKHJIKUX CUCTEM OpraHu3Ma.

29. HannmuTe ypaBHEHHE PEAKIIUi TOTYUYCHHS 3TUJIaTa HATPUS U €r0 THIPOIH3a.

30. Kakoe CBOICTBO CIIUPTOB MPOSIBISIETCS B PEAKIIUU C METAJUIMYECKUM HaTprueM?

31. MOXHO JI¥ ¢ TOMOIIBIO IIBETHBIX HHIUKATOPOB OOHAPYKUTH KUCIOTHBIC CBOMCTBA ATAIOHA?
32. Ilouemy CIUPTHI pearupyroT C HATPUEM MeJJICHHEe, YeM Boia?

33. KapOoHOBBIC KHCIIOTHI, UX CBOMCTBA.

34. MHOTOOCHOBHBIC KapOOHOBBIE KUCIIOTHI, UX XHMUYECKHE CBOWCTBA.

35. CpaBHI/ITCJII)HaSI XAPaAKTCPUCTHUKA XHUMHUUCCKHX CBOMCTB OJHOOCHOBHBIX KW MHOI'OOCHOBHBIX
Kap6OHOBBIX KHCJIOT.

36. AMUHBI, XMMUYECKHE CBOMCTBA aMHHOB.

37.CpaBHI/ITCJ'II>Ha$I XApaKTCPUCTHKA cBoMcTB amuHOB. Ha npuMepe OCHOBHOCTHU [JHUITUIIAMHWHA H
aHHUJIMHA.

38. MoHodyHKIHOHATBHBIE U TeTepOodyHKIIMOHATIbHBIE COSMHEHHs, 00111asi XapaKTepPUCTHUKA, CBOICTBA.

39.00mas XapakTepUCTUKAa PEAKIMOHHON CIOCOOHOCTH TeTepOo(YHKIMOHANBHBIX COCTUHEHHM.
KucinoTHo-0CHOBHBIE CBOMCTBA.

40.TetepohyHKIIMOHAIBHBIA  3aMECTHTENh Kak (aKTOp, BIMSIONIMA Ha XUMHUYECKHE CBOWCTBA
peakiMoHHOro neuTpa. Cnenuduyeckre peakuuu rerepoPpyHKIHOHATBHBIX COSAMHEHHH.

41. bMOJOrMYeCKH BaXKHbIE KJIAcChl TeTepOQYHKIMOHATIBHBIX COEJUHEHMH M UX  CBOMCTBa.
Henaceimennsle  kapOOHOBbIE  KHCIOTBI. OKCHKHUCIOTHI  (THAPOKCUKUCIOTHI). AMHMHOKHCIIOTHI.
Oxcokucnotel. Hanuimmre cxemy B3aMMOAEHCTBHUS alleTOYKCYCHOro 3¢upa ¢ pa30aBIEHHOW CepHOi
KHCIIOTOH.

42. BUOJOTHYECKH BaXXHBIE TETEPOIUKINYECKHE CHCTEMBl. [IATHYICHHbIE TETEPOIMKIBI C OJHUM
rerepoaromoM. [Tuponn, ¢pypan, Tnoden. [loHsTHe 0 CTPOEHUN TETPAUPOIBHBIX COeAMHEHUH (opduH,
remMMm). JInHelHbIe TeTpanupoJIbHbIE COETUHEHUSI.

43. Ianon (6enszomuppodn). CTpoeHne, cBoiicTBa. BHOIOrHYeCKN aKTUBHBIE TPOU3BOIHBIC HHIOJIA.

44 TIaTuuneHHble TETEPOLUKIBl ¢ JByMS M Oojee rerepoaromamu. MMupaas3osn, cBOICTBa; MeIUKO-
OM0JIOrNYeCKOe 3HAYCHUE POU3BOIHBIX.

45.TIupazon, okcazon, THazon. CTpoeHHe, CBOWCTBa, OHOJOrMYecKHe (DYHKIMH TMPOU3BOIHBIX.
[Mupazonon-3 — cTpykTypHasi OCHOBa HEHAPKOTUYECKUX aHAIBIE€THKOB (aHAJIBIUH).

46. lllecTHuneHHbIE TETEPOIUKIBI C OIHUM TeTepoaToMOoM. [IMpWAMH, HHUKOTHHOBAas KHUCIIOTa U
HUKOTUHAMHJI. V30HMKOTHHOBas (Y-MUPUIMHKApOOHOBAs KHUCIIOTA), MEIUKO-OMOJOrHYeCKHe (YHKIUU
MTPOU3BOIHBIX.

47.lecTnuneHHbIE TETEPOLMKIbl C OJHUM TEeTepOoaToOMOM: NUPUMUIUH, NUPa3UH. ['Wapokcu- u
aMHMHONPOM3BOJHBIEC MUPUMHUIMHA — KOMIIOHEHTHl HYKJIEMHOBBIX KHUCIOT. bapOuTypoBas KucioTa U ee
IIPOU30/IHBIE.

48. bunmknmdeckne rereporukibl. [lypuH. ['mapokcu- u amuHOmMypuHBL. ModveBas kuciora. JIakTum-
JaKTaMoBasi TayTOMepus. AJICHWH; MEIMKO-OMOJIOTMYECKOe 3HAUYE€HUE MPOHM3BOJHBIX, TayTOMEpHbIE
(bopMBI.

49. HazoBuTe MpUYMHBI BOSHUKHOBEHHS OKPACKM aHTUITUPHUHA U aMuaonupuHa ¢ xmopuaom xenesa(lll).
Kakoe npakTiueckoe 3HaYeHHE UMEET PeaKlus aHTHITMPUHA U aMuionupuHa ¢ xiopuaom xenesa(lll).



50.TlepBuynas cTpykrypa nentunoB W OenkoB. CocTaB M aMUHOKHCIIOTHAs IOCIIEIOBATEIbHOCTb.
depMEeHTaTUBHBIN THIPOJIN3 OCITKOB.

51. Xumuueckue CrocoObl ONpeeNeHus MEPBUYHOM CTPYKTYphl NENTHAOB M OEIKOB: METO[
TUHATPOPESHIUITUPOBAHUS, METOI DJIMaHa, TAHCHIBHBIA METOI.

52. CtpoeHue 1 CUHTE3 MENTUI0B. MeTo1 3alMThl aMUHOTPYIIIBL, aKTHBAIHUS KapOOKCHILHOU TPYIIIBI
- JlunenTuasl.
- Tpunenruasr.
- [lenTunnbie aHTUOMOTHKH.
- IlenTugHbIE TOPMOHBI.
- IlenTugHBIE TOKCUHBL.
- Heniponienru ibl.
53. [IpocTpaHCTBEHHOE CTPOCHUE TTOIUIIEITHIOB U OEIKOB:
- CTpoeHue NenTuHON IpyIbl.

- BropuuHas cTpyKTypa MOJUNENTHIOB M OCJIKOB: 0-CIHUpalb, B-CKiaauartas CTPYKTypa, CIUpalb
KOJUIareHa.

- Tpetnunas cTpykTypa O€JIKOB; IEKTpOCTaTHUeCKUe U ruApodoOHbIe B3aUMOICUCTBUS B CTPYKTYPE,
BOJIOPOJIHBIC U TUCYITb(HUIHBIC CBS3U; aKTHBHBIN LEHTP («ILETb») B TPETUIHON CTPYKTYpE JTH30LHMA.

- YeTBepTuuHas CTpyKTypa Oemnka.
- JlenaTypanus u peHaTypauusi HAaTUBHON KOHQOpMaLIHH.

54. Kakue 0-aMHHOKHCIOTHI B COCTaBe Oellka MOXHO OTKpPBITh C MOMOIIBIO KCAaHTOMPOTEHHOBOM
peakuuun? Ha nmpumepe COOTBETCTBYIOLIEH aMHUHOKHMCIIOTHI HANMIIUTE €€ PEaKIUI0 B3aUMOACHCTBUS C
a30THOM KHUCTOTONU. MOKHO JIM CUMTATh JAaHHYIO PEAKIINI0 KAYeCTBEHHOM Ha OenoK?

55. Hannmure B oOuiem Buje cxemy peakuuu oenka c anerarom ceunua (l1). Kakue a-aMuHOKHCTIOTHI B
cocTaBe Oelika MOYKHO OTKPBITh IaHHOW KaueCTBEHHOM peakiuen?

56. Kakue k1ca0Thl Ha3bIBalOTCS HYKJIEUHOBBIMU? COCTaB U CTPOEHUE HYKJIEOTH/IA.
57. CTpyKTypa HYKJIEHHOBBIX KHCIIOT.
58. OcobeHHOCTH HYKIICOTHIOB.

59. Hamuiure JaKTUM-JIAKTaMHBIE TAYyTOMCPHBIC TIPCBpallICHUSA  CICAYIOMIUX TMNUPUAUHOBBIX U
IMYPHUHOBBIX HYKJICUHOBBIX OCHOBAHHIA: ypanouia, TAMHWHA, T'YaHHHA, HIUTO3HWHA.

60. Hammmute KOMIZIEMEHTApHOE B3aWMOJICUCTBHE Yypalmia, THMHHA, TyaHWHA, IUTO3WMHA C
COOTBETCTBYIOIIIUM OCHOBAHUEM.

BOITPOCHI K MO YJIIO Nel

«OCHOBBI XUMHY€ECKOI TEPMOAUHAMMKH ¥ OMO3HEPIreTHKHN
TepMonnHaMuka n3ydaer....

Cucrema- o10. ..

I'oMOreHHbIMM Ha3bIBAIOTCS CUCTEMBL, . . .

['eTeporeHHBIMM HA3BIBAIOTCSI CUCTEMBL, . . .

®da3a- 3TO YaCTh T'€TEPOTC€HHON CUCTEMBL,. ..

B 3aBucumocTH OT XapakTepa B3aMMOJEWCTBHUS CUCTEMBI C BHEIIHEHW CPENOM pPA3NUYAOT...........
CUCTEMBI.

7. V30mMpoBaHHBIE CUCTEMBI XapaKTEPU3YIOTCH. . .

8. 3akpbITble CUCTEMBbI XapaKTEPU3YIOTCH. ..

9.  OTKpBITBIE CUCTEMBI XapAKTEPU3YIOTCH. ..

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

ogakrwdE
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11. VHTeHCUBHBIE apaMeTpsl — 3TO....... K HuM otHOCHTCS: .. ...

12. BHyTpeHHss DHEPTUS CUCTEMBI — 3TO. ..

13. OOmeH sHeprueil Mex, Iy CUCTEMOW U BHEITHEH CPeJoi MOXKET OCYILECTBISATHCS B BUJIE. ...
14. PaGora —at0... Temnora — 370....

15. B xuBBIX cucTemMax paboTa COBEpIIACTCS 3a CUET YHEPTHH. . ..

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

17. Dutponus- 3T0 TepMOAUHAMHYECKAs (DYHKIHSL. ..

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

19. TepmoamHAMHYECKHIA MTPOIECC — ATO. ... Pa3nuyaroT. ...... MIPOLIECCHI.

20. ®opmynupoBka | 3akoHa TEPMOJIMHAMHUKMY :

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

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

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

24. CranpapTHas SHTaNbIHA OOPa30BaHMs MPOCTHIX BEIIECTB B UX TEPMOJUHAMHYECKH YCTONYHMBOM
arperaTHOM M QJJIOTPOITHOM COCTOSTHUH paBHa....

25. CranpapTHas SHTaIbIMI 00pa30BaHuUs CIOXKHOIO BellecTBa paBHa... Hampuwmep,...

26. 3akon ['ecca:...

27. KanopuifHOCTBIO MUTATEIbHBIX BEIIECTB HA3bIBACTCH. ..

28. KanopuiiHOCTb )KHPOB, OEJIKOB U YITIEBOJIOB COCTABIISIET ..., ..., ... KKQJI/T COOTBETCTBEHHO.
29. CyrouHas MOTpeOHOCTH B XKUPaAX, OENKaX U YriaeBojAax IJisg B3pOCIOro YeJoBeKa COCTaBIseT ..., ...,
... COOTBETCTBEHHO.

30. CyrouHasi mOTpeOHOCTh YETIOBEKA B SHEPTHH. . ..

«BTopoii 3aK0H TePMOIMHAMHUKID)

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

2. Dueprus ['u60ca- s70....

3. Dmuepruto ['mO6ca MOKHO BBIUMCIIHTD Yepe3 YHTAIBITHAIO U SHTPOITHIO 110 hopMyJIe:

4. W3menenue sHepruu ['mb60ca B pe3ynabTare XMMHUYECKOM pEAKIMU IMPHU CTAHAAPTHBIX YCIOBHSAX
paBHo. ..

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

CamOoIpon3BOIBHO MOTYT MPOTEKATh BCE K30TEPMUYECKHIE PEAKIINH, €CITH. . .
DK33prOHMUYECKUMH HA3bIBAIOTCA OMOXUMUYECKHUE PEaKIUU, KOTOPBIE. ..
OHAPPrOHUYECKIMH HA3bIBAIOTCSI OMOXUMHUUECKUE PEAKIIH, KOTOPEIE. . .

[TpuHIUT SHEPTeTUYECKOTO CONPSKEHU OMOXUMUYECKUX PEaKIHii COCTOUT B TOM, YTO. ..
10. Makpo3pru4ecKkuMu Ha3bIBAIOTCS CBS3H. . ..

11. AT® sBasiercs .....COETUHEHUEM.

12. Xwumuyeckasi KHHETHKA U3Yy4YaerT. ..

13. B o6mem ciyyae cKOpoCTh XMMUYECKOH peakiuy OnpeaessieTcs Kax. . .

14. HcrtuHHas CKOPOCTh XUMHUECKON peakIMu- 3TO. ..

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

16. CkopocTh TOMOTEHHOH pEaKIMH 3aBUCHUT OT...

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

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

20. Ilo ypaBHeHMIO AppeHHyca...

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

3. Hpouecc BHGKTpOHHTquCKOﬁ Jucconuanmu B BOAC BCIICCTB C MOHHBIM W KOBAJICHTHBIM THUIIOM CBA3H.
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4. CteneHb JAucconuanuu. (DaKTopr, BIIMAOIIMUE HA CTCIICHD JUCCOLIMAIINH.

5. KoncranTa aucconuanuu 1 (GakTopbl, OT KOTOPHIX OHA 3aBUCHT. [IpuUBenuTEe IPUMEPHI AIIEKTPOJIUTOB,
MO/IBEPTaOIIUXCS B PACTBOPAX CTYIICHYATOU TUCCOLIUAIINH.

6. B3auMoCBsI3b MEXy CTEIICHBIO U KOHCTAHTOM TUCCOIMAIIAYN CIIA0BIX 3JICKTPOIUTOB.

7. Chopmynupyiite 3aKoH pa3BeneHus OcTBaiba.

8. Uro mnonmmaercs mon KodhdUIMEHTOM akTUBHOCTU? UTO TMOHMMAeTcs TI0J aKTUBHOCTBIO
3ieKTposuTa’?

9. Uto Ha3BIBaIOT MOHHOMU CUJION pacTBopa? 3akoH Jlebas- XtoKKes.

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

11. Jle6ait u XrOKKeib MPEANOJIOKWIA, YTO OCHOBHOM MPUYMHOH PE3KOr0 pa3iuyus B CBOMCTBAX
CHJIBHBIX U CJIA0BIX IEKTPOIUTOB SBIACTCS. . ..........

12. Kaxymascs CTeNeHb IUCCOUUALMU — ITO........... YeM BblllIe KOHLEHTpAlMs pacTBOpa, TEM
KaKYyILAsACs CTENEHb TUCCOLMALUN. . ............

13. Ilo 3akony [lebass — Xrokkens «B pa3z0aBieHHbIX pacTBOpax CHUIIbHBIX 3JEKTPOIUTOB C OJMHAKOBOU
MOHHOM CHIJION KOA(PPHUIIMEHTHI AKTUBHOCTH KATHOHOB M ...evvvnvineenennennen..

14. Ocamok TruapoKcHIa alIOMUHUSA — PacTBOpsieTcs B KUCIOTax M LIEJIoYax  COIJIacHO
YPABHEHUSM...............

15. MoHHas cuiia pacTBOpa paBHa................ (mprBecTH MaTeMaTUYECKOE BBIPAXKEHUE JIUIS1 BBIYUCICHUS
).

16. IlpuBeaute mpumepbl CUIIbHBIX 3JIEKTPOJIUTOB. [lodemy [Uisl CHIIBHBIX 3JIEKTPOJUTOB MPUMEHSIOT
MOHATHE «KAXKYLIAsICSl CTENIEHb JUCCOLUALUN»?

17. Tloyemy KOHCTaHTa AUCCOIUAIIMH TEPSET CMBICI B PACTBOPAX CHIIbHBIX AIEKTPOIUTOB?

18. Kakas xapakTepucCTHKa 3JEKTPOJIUTA, HE 3aBUCALIAS OT KOHIEHTPAIUH, MTO3BOJIUT OMpPENEIUTh €ro
cuiry?

19. Uto xapakTepu3yeT KOHCTaHTa aucconuanuu? Hamummre mnociemoBaTeNbHBIE PEAKIUU OTPHIBA
MIPOTOHA OT MOJIEKYJ CEPHOM, CEPOBOJOPOAHOM, YTOIBHOMN KUCIIOT.

20. OObsACHUTE TOHATHUS «KHCIOTa» M «OCHOBAaHUE» C TOYKU 3peHus Teopuu Appenuyca. [IpuBeaute
TIPUMEPBHI.

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

22. Ykaxure 3HaueHue pH Kucioro, menoyHoro 1 HEMTPaIbHOIO PaCTBOPOB. Y KaXKUTE U3MEHEHUE LIBETA
nakmyca, heHondTarenHa, METHIOpaHXa B KUCJION U HEUTPaIbLHOM cpeie.

23. NonHoe nmpousBeicHUE BOJIBI, €T0 3HaYEHHE, OT Yero OHO 3aBUCUT?

24. Yrto Takoe BOAOPOAHbIN NoKa3aTenb? Kakue 3HaueHust npunumaet pH B paznuuHbIxX cpenax?

25. KakoBa B3aMMOCBSI3b MEXKJYy THIIOM XHUMHYECKOW CBSI3M W CTENEHBIO JJIEKTPOJIUTHYECKON
IUCCOLUAIAN?

26. Kakasi xapakTepucTuKa 3JEKTPOJIMTA, HE 3aBUCALIAS OT KOHUEHTpAIUH, MMO3BOJUT ONPEACIIUTh €ro
cuny?

27. Uto xapakTepu3yeT KOHCTaHTa aucconuanuu? Hanumumre mnocienoBaTelbHbIE PEAKIUU OTpPbIBA
MPOTOHA OT MOJIEKYJ CEPHOM, CEPOBOJOPOAHOM, YTOIBHON KUCIIOT.

28. OOBSICHUTE MOHATHUS «KUCIOTa» U «OCHOBAaHHE» C TOYKU 3peHMs TeopuHu AppeHuyca u bpencrema—
Jloypu. IIpuBenute npumMepsl.

29. Vkaxure 3HaueHue pH KuCIoro, nieJ04HOro 1 HEMTPAIBHOIO PACTBOPOB. Y KaXKUTE M3MEHEHHE LIBETA
nakmyca, penondranenHa, METUIOpaHXa B KMUCIIONH M HEUTPAIbHOM cpene.

30. O0bscuure, kakue u3 kuciuor cwibHee: HNO;, mim HNO3? H,SO4 mimm HoSiO4? HPO3 i HzPO4?
3anumIMTe CXEMbI TUCCOITUAIMN 3TUX KUCIOT. OOBSICHUTE U3MEHEHNE CHIIBI OCHOBaHUM B psaay: LiIOH —
NaOH — KOH — RbOH - CsOH?
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I'maponus conei
1. Ilpoueccel coapbBaTallUU M THIPATALUH.

2. 'maponus coneid. ['uaponu3 ¢ TOUKu 3peHust TPOTOJUTHIECKON TEOPHUH.

3. Pomp H;O u pactBOpoB B KUBHEHACATECIBHOCTH. DUMKO-XMMHYECKUE CBOMCTBA BOJIBI,
00yCIaBIMBAIONINE €€ YHUKAIBHYIO POJIb KaK €IMHCTBEHHOTO OMOPACTBOPUTEIIS.

4. Kakue tunsl conell noaseprarotcst ruaposnsy? Tunsl rugponusa.

5. Ponb ruponuza OMOOPraHNYECKUX COSIMHEHHA B MTPOIIECCaX KUZHEACATSIIbHOCTH?

6. Hannmure ypaBHenue rugpoisinza AT®. Kakosa posib 3TOr0 nmporiecca B Opranu3mMe 4esoBeka?

7. Kak BbIpa)kaeTcsi KOHCTaHTa I'MIPOJIN3a AJIs PA3INYHBIX CIy4yaeB I'MIposn3a’?

8. Kak ompenensiercst cTenieHb THAPOIN3a, GaKTOPbI, BIUSIOMINE HAa CTETIEHb THAPOIIN3A.

9. Yrto Ha3bIBaeTCs KOHCTAHTOM Tuaponu3a? OT 4ero 3aBUCUT KOHCTAHTa TUPOJIM3a CONH?

10. Hanmucath KOHCTAHTY paBHOBECHS /IS cl1a00# KMCIIOTHI, UCTIONB3YS 3aKOH JCHCTBYIOIINX Macc.

11. KakoBbl 3aKOHOMEPHOCTHU IPOTEKAHUS TUIPOIU3a COIEH?

12. [H'] omma  comeil, o00pa3oBaHHBIX CHJIBHOH  KHCIOTOM ¥  ClaObIM  OCHOBaHHEM,

paBHA................ (mpuBectu GpopmMymy sl pacuera).
13. [H'] oana  comedl, o0O0pa3oBaHHBIX c7aboi  KHCIOTOH ¥ c1abbIM  OCHOBaHHEM,
paBHA................ (mpuBecTu GpopmMyny s pacuera).
14. [H'] omma  comeif, o00pa3oBaHHEIX cnabOH  KHMCIOTOH M  CHIBHBIM  OCHOBaHHEM,
paBHA................ (mpuBectu GpopmMymny Il pacuera).

15. MonekynsipHble ¥ HOHHBIC YPAaBHEHHS PEaKIUi MOCTAAMIHOTO TUAPOIH3a CYJIb(PHUTa HATPUS UMEIOT

17. MonekynsspHble 1 HOHHBIEC YPAaBHEHMS PEAKLUN THAPOIN3a alleTaTa aMMOHUS UMEIOT BU. ............

18. Peakmust cpeapl B pacTBope cyibhaTa aTIOMUHHUS .............. , TIOTOMY UYTO........... Hanwucarp
ypaBHEHHUE THPOIN3a COJIH.

19. Peakuus cpeas! B pactBope cyibdara menu (1) .............. , IOTOMY 4TO...........

20. Peakuus cpesibl B pacTBOpE XJIOpUIA AMMOHHUS .............. , IOTOMY YTO...........

21. Ilpu mocteneHHOM NpHOABIEHWU K PAaCTBOPY Cyib(ara allOMMHHS pacTBOpa KapOoHaTa HaTpHs
BBINA/IACT OCAMOK. .. .cneenen... , TAK KaK..... (IpUBECTH YpaBHEHUS PEaKIHil).

«KosummrarusHble cBoiicTBa pacCTBOPOB»
1. Yro Ha3pIBaIOT pacTBOpaMu? 3HaUEHHE PACTBOPOB B KU3ZHEAECATEIILHOCTH OPraHU3MOB?

2. Knaccudukamusi pacTBOPOB: PacTBOPHI IJIEKTPOJIUTOB, HEIIEKTPOIUTOB, PACTBOPHI amM(OIHUTOB,
PacTBOPBI MOJIUAIIEKTPOIUTOB.

3. KonnenTpaiius pacTBOpPOB U CIIOCOOBI €€ BHIPAKEHUSI.
4. Nuddysus B pactBopax. 3akoH Ouka. YpaBHeHue DiHTeiHa-CMOIYXOBCKOTO.

5. ®akTopsl, BIMsOMKE Ha cKopocTh auddysuu. Poms muddy3un B mporeccax mepeHoca BEUIECTB B
OHOJIOTUYECKUX CHCTEMAM.

6. KonnuraruBHble cBoWCTBa pa30aBIEHHBIX PACTBOPOB AIEKTPOIUTOB.

7. 3akoH Payns u ciencTBUs U3 HETO: MOHMKEHUE TEMIIepaTyphl 3aMep3aHus PACTBOPUTEIIS, TIOBBIIICHNE
TEMIEPATYpPbl KUIIEHUS, OCMOC.

8. Ocmoc. OcMmotnyeckoe aapieHue. 3akoH Bant-I'opda. 3aBucur nu ocMoTHdeckoe AaBiIeHHE OT
MIPUPOJIBI PACTBOPEHHOTO BemecTBa?

9. I'mmno-, runep- ¥ U30TOHUYECKHE PacTBOPHI. M3oTOHMYEeCKH KOA(DPHUITHEHT.
10.Pons ocmoca B Gnostorudeckux cuctemax. [lmasmonus u musuc.
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1. PactBopbl TpEACTABIAIOT Ui OWOJOTHHM, MEAMIIMHBI U (U3MOJOTHH OCOOBI HHTEpec, TaK

2. Ilo pa3mepy pacTBOPEHHBIX YaCTHUI] U OJJHOPOJHOCTU PACTBOPBI JENIATCS Ha...............
3. Bopa obnagaer psioM yHUKaIbHBIX CBOMCTB, Ojarojaps KOTOPbIM OHa SIBJISIETCS HE TOJBKO CPEIOH,
HO ¥ aKTUBHBIM META00JINTOM JUIS )KUBBIX OPTAHU3MOB: .. .ouvnveninennenen.n.

4. Pa30aBicHHBIC PACTBOPBI XaPAKTEPUIYIOTCS OTCYTCTBHEM .................. , TO3TOMY CBOMCTBa TaKMX
PACTBOPOB HE 3aBUCHT OT.....evvenennennnnnnn. , @ 3ABUCHT TOJIBKO OT ..euvenennennennnn.

5. KommuratuBHBIME Ha3bIBAlOT TaKUE CBOWCTBA PAaCTBOPOB, KOTOPBIE ............. K HUM oTHOCSTCS
6. HMubdy3us — 370 ...........cceennnnn. C Touku 3peHHs TepMOAMHAMHUKUA AUPDY3ust OOBICHAETCS
7. CxopocThb nuddy3uun PsIMO MPOTOPIUOHATBHA  vuvvevraanreennnnnnns u obpaTtHO
MPOTOPIUOHATBHA. .. vveenveennnnns (mpuBecTn ypaBHeHue DiHIITEITHA — CMOJIIYXOBCKOTO).

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

9.  OCMOTHYECKUM JIaBICHUEM HA3BIBAIOT........c.venenne.. ( MpOMJLTIOCTPUPOBATH PUCYHKOM).

10. Ilo 3akony Baut — I'odda mocy, 115 HEINEKTPOIUTOB MOKHO PacCUUTaTh Mo popmyre............. ,a
JUTSL DICKTPOJIUTOB TI0 (DOPMYIIC. ......uen.ene...

11. U3oTtoHnueckuii KOAI(PQGUIMECHT MOKA3BIBAET OTHOIICHHE. .................. , OH CBSI3aH CO CTCICHBIO

JTUCCOITUAITUN POPMYIOH. ....evenenn...

12. M3oronndeckuii K03hHUIUEHT MOXKET MPUHUMATH PA3TUYHbBIC 3HAUCHUS, HATIPUMED, .............

13. JlBa pacTtBOpa HAa3BIBAIOTCS HW30TOHUYECKUMH, E€CIH............ [Ipy nomelieHUH KIETKH B
TUTIIOTOHUYECKUN PACTBOP MPOUCXOHUT ..............

14. Ecnu KJIETKY TOMECTUTh B TUIIEPTOHUYECKHUI PaCTBOP, TO ..............

15. OHKOTHMYECKUM JaBJICHUEM Ha3bIBACTCH ....... [Ipy mOHM>KEHUN OHKOTUYECKOTO JABIIEHUS, KOTOPOE
HaOII0AaeTCs MpH ...... , IPOUCXOUT. ...

16. B MeaumuHCKO# NMpaKkTUKE UCTIONB3YIOT U30TOHUYECKUE PACTBOPHI ................

17. FI/II'IepTOHI/I‘-IGCKI/Ie pacTBOpPLI WJIIM MAapJICBLIC IMOBA3KH, CMOYCHHBIC THIICPTOHUYCCKHUM pPaCTBOPOM

NaCl wiu sTanoa, TIPUMEHSIOT IS ............... , TAK KAK...eeeeeenannnen,

18. 3akon Payns depe3 MOJSPHYIO JOJIO PACTBOPHTENS (DOPMYIHPYETCS TaK............. (mpuBecTn
opmyay).

19. 3akon Payms dyepe3 MOJSApHYIO JIONIO  PAcCTBOPEHHOTO  BemIECTBA  (POPMYIUPYETCS
TAK..eeennnnn. (mpuBectu Gpopmyny).

20. CnencrBus u3 3akoHa Payms...................

21. TloBblieHue TeMIepaTypbl KUTIEHUS PACTBOPOB U MOHIKEHUE TEMIIEPATyphl 3aMep3aHus paCTBOPOB
MPSIMO TIPOMIOPIIHOHATIBHO. .............. (mpuBecTH GHOPMYIIBI ISl pacueTa).

22. MonspHylo Maccy  HEdNIEKTPOJIUTa  MOXHO  BBIPa3UTh  4Yepe3  KPHOCKOMUYECKYI0 U
H0yIIMOCKOMUYECKYIO KOHCTAHTHI IO (hopMyTam.............

«by(epHblie cucTeMb»
1. Yro Ha3pIBatOT OyhepHBIMU pacTBOpamMu?

2. Yem obycnoBieHo 0ydepHoe neiicTBHE ¢ TOUKH 3peHUs] IPOTOHHOM Teopun?

3. Knaccudukaiiys KUCIOTHO-OCHOBHBIX OydepHbIx cuctem. Kakue Turbl 0ypepHbIX CUCTEM U3BECTHBI?
4. Pacuet pH Oydepubix cuctem. YpaBuenue [ ennepcona-I"accennbaxa.

5. Ot yero 3aBucut pH OydepHoii cuctembr?

6. Uto HaszbiBaeTcs OydepHOit eMKocThio cucTeMbl? OT dero 3aBUCHT OydepHas eMKOCTh CUCTEMBbI?

7. OObsicHUTe, TOYeMy OOJNBIIMHCTBO Oy(epHBIX CHCTEM OpraHu3zMa uMmeer Oy(pepHyI0 €MKOCTb IO
KHCJIOTE OOJIBINE, YeM 110 OCHOBAHUIO.

8. [TaTosornyeckue SIBJICHUS: allMI03 U aTKaJI03.
9. Kakoe xumMu4eckoe paBHOBECHE MOJJICPKUBAIOT B Opranu3me 0ydepHbIe CHCTEMBbI?
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10. Kakas OydepHas cuctemMa BHOCHT MAaKCUMAIIBHBI OTHOCHTENBHBIM BKIAA B MOAICPKAHUE
MIPOTOJIUTHYECKOTO TOMEOCTa3a BO BHYTPEHHEH Cpeie SPUTPOIIUTOB?

11. 3HauuTENBHYIO POJIb B TIOICPIKAHUH ITOCTOSTHCTBA OHMOJIOrMYECKHX YKUKOCTEH,
TKaHEW U OPTaHOB UTPArOT Oy(EepHBIC PACTBOPHI.

12. BydepHbie pacTBOPHI — 37O ...... (ITpuBecTn npumeps!)
13. BydepHbie pacTBOPBI 110 COCTaBY OBIBAIOT IBYX OCHOBHBIX THIIOB:

(ITpuBectu npumepsl)

14. Kaxxnast u3 OydepHbIX cMecell XapaKTepu3yeTcsl ONpeIeIeHHON KOHIICHTpalel BOJOPOTHBIX HOHOB,
KOTOpyIo OydepHas cucTeMa U CTPEMHUTCSI COXPAHATH IIPH JOOABICHUH ......... W ......... , @ TAKXKE MU

17. pH OydepHBIX pacTBOPOB 3aBHCHUT OT ............... s e U TPAKTUYECKH HE 3aBUCHT OT
18. Mexanusm OydepHOro NeHCTBUS aleTaTHOW OY(PEPHON CHUCTEMBI:..........cceveevuennnnn.. (Hamucatp
YpaBHEHHUsI peaKuii)

19. Mexanusm Oy¢epHOro neicTBUsS aMMOHUIHON Oy(epHOIl CUCTEMBI........... (Hanucate ypaBHeHUs
peaKIuii)

20. Mexanusm OydepHoro neictBusi dochatHoi Oy(hepHOH CHUCTEMBL: .................... (Hamucatp

YpaBHEHHUSI peaKiuii)

21. Mexanusm OydepHOro aecTBusi OukapOOHATHOW Oy(PEepHON CHUCTEMBI: ................. (Hammucatp
ypaBHEHUS PeaKIIuii)

22. Mexanusm OydepHOro neicTBUS OENKOBON OY(PEPHON CHCTEMBI:........ccevvveeneennnnnn. (Hamucats
YpaBHEHHUSI peaKiuii)

23. Ilpu nobGaBneHHMH COJSTHOM KHCIOTHI K aneraTHoMy Oydepy mnpoucxoaut peakuus: (Hamucarsb
ypaBHEHHE PEaKLUN)

24. Ilpu noGaBIeHMM WLIETOYM K aleTaTHOMYy Oydepy MpPOUCXOMUT PeaKIUS: ............. (Hammucats
YpaBHEHHE PEAKIUH)

25. Ilpu 1o6aBIeHUHU COJSTHON KUCIOTHI K aMMOHUHHOMY Oy(epy MPOUCXOMUT PEAKIIUS: ...ovveennnnn...
(Hanmucate ypaBHEHUE peaKIin)

26. [Ipu no6aBneHUY MIETOYU K AMMOHUIHOMY Oy(epy MTPOUCKOIUT PEAKIIU: . .vveneennnnnn.. (Hanucatp
YpaBHEHHE PEaKI1H)

27. llpu noGaBIeHUHN COISTHOM KHUCIOTHI K ochaTHOMY Oy(hepy TPOUCXOAUT PEAKIIUS: «.'vvvnnreennannns..
(Hamucatps ypaBHEHUE peaKIIHH)

28. Marematuueckn OydepHas €MKOCTh TIO KHCJIOTE OMNpPENeNseTcs CIEAYIIMUM 00pa3oM:
29. Maremarnueckn OydepHas €MKOCTh IO IIEJI0YMd ONpPENesieTcs CIASAYIIHMM  00pa3oMm:

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

a)...0)...B)...1) ...
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33. KHCIOTHO-OCHOBHOE paBHOBECHE B IUIa3Me€ KpPOBH OOECHEUMBACTCA CIEAYIOUMMH Oy(hepHBIMH
cuctemamu (Bp1OepuTe nmpaBUIIbHBIC OTBETHI):

a) reMorJIOOMHOBAs

0) areraTHas

B) THUJIPOKCUKApOOHATHAS

r) OenKoBas

1) TuapokcudochaTHas

€) aMMOHHUITHas

34. BydepHbie CHCTEMBI IPUTPOIIMTOB 3TO (BHIOSPUTE BAPHAHTHI TPABUIBHBIX OTBETOB):
1) remornobuHoBast

2) ameratHast

3) runpokcukapOOHaTHAS

4) GenkoBas

5) runpokcudocdarHast

6) aMMOHUITHAS.

35. Beibepure Te yTBEpPKIEHHUS, KOTOPbIE BEPHO OIUCHIBAIOT OWMOJIOTHYECKYIO POJb OMKapOOHATHOM
OydepHOli cucTembl

a) [Ipu n36sITKE CO,, paCTBOPEHHOTO B IJIa3Me KPOBH HAOJIIOIAETCS alli103

0) [Ipu n36pITKE CO2, paCTBOPEHHOTO B TUIaA3ME KPOBU HAOIIOIAETCS aIKajao3

B) bydepnas emkocTs OukapOoHaTHOM Oy(epHOl cHCTEMBI BhIIIE MO KUCIOTE, YeM I10 IIET0YN
r) Bydepnas emkxocts OnkapOoHaTHOM Oy(pepHOI CHCTEMBI BBIIIE MO IIEJI0YH, YeM 0 KHCIIOTe

1) bukap6onatHas Oy¢epHas cucrema siBisiercs 3¢ (eKTUBHBIM (pu3nosorundeckum 6ypepom Boau3u pH,
paBHbIM 7,4

e) bukapOonarnas 6ydepHas cucrema Hanbosee 3HaYMMa B TJ1a3Me KPOBU
k) bukapOonarHas 6ydepHas cucremMa nMeeT NPEUMYIECTBEHHOE 3HAUEHUE B KIIETOYHOM CEKTOpE.

36. BriOepute T€ yTBEpXKICHUS, KOTOPHIE BEPHO OIMKCHIBAIOT OHOJOTUYECKYI0 poiib (ochaTHoU
OyepHOl CUCTEMBI:

a) ®ocdarnas OydepHasi cucTemMa UMEeT MPEUMYIIECTBEHHOE 3HAUEHUE B KJIETOYHOM CEKTOpE
0) @ocarnas 6ydepHas cucrema Hanbosee 3HaYUMa B MJIa3Me KPOBU
B) bydepHbie ocHOBaHMs MpeACTaBIEHBl B OCHOBHOM KaJTHMHHBIMU COJSIMHU (POCcHOPHON KUCTOTHI

r) B kpoBu pomnb ¢ocharnoro Oydepa CBOIUTCS B OCHOBHOM K TIOJACPKAHHUIO IOCTOSHCTBA H
BOCITPOM3BOJICTBA OMKapOoHaTHOTO Oydepa

n) B kpoBu ponb QocharHoro Oydepa cBoAMTCS B OCHOBHOM K MOJIJEPKAHUIO TOCTOSHCTBA H
BOCIIPOU3BOJICTBA OeIKOBOrO Oydepa

e) @ocdatuHeiii Oydep nmeer HanOOINbIIEe 3HAYCHHE B TAKUX OMOJOTHYECKHX KUAKOCTAX, KaK Moya U
COKH IMHIIEBAPUTEIHHBIX JKEJIe3.

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

a) benkxoBas OydepHas cucrema Hauboee 3HaUMMa B IJ1a3Me KPOBH

0) Bbonpiioe 3HadeHWe B MOJEpKAHUU TOCTOSHCTBA pH BHYTpHM JKMBBIX KJIETOK HMeEET OemkoBas
OydepHas cucrema.

B) B kpoBH paboTaer aHMOHHBIN OCIIKOBBINA Oydep
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r) B kpoBu paboTaer kaTHOHHBIN OeIKOBBINA Oydep

1) B kpoBu paboTaer KaTHOHHBIN ¥ AaHUOHHBIN OETKOBBINA Oydep

¢) OCHOBHYIO YacTh OEJIKOB IJIa3Mbl KPOBU COCTABIISIOT allbOYMHHBI U TTIO0YTHHBI

K) BydepHast eMKoCTh 6enKOBOI Oy(epHOI CUCTEMBI 3HAYUTEIHHO BBIIIE MO KUCIOTE

3) by(depnas emxocTh 6enKoBOM OyepHON CHCTEMBI 3HAYUTEIBHO BBIIIE IO OCHOBAHUIO.

38. YcTaHOBUTE COOTBETCTBUE MEXTY cOCTaBOM OydepHoii cmecu u 3HaueHneM pH
1. 5wmn0,1 M CH3COOH u 5 mn 0,1 M CH3COONa; pK, = 4,75

2. 5mMn0,1 MNaHCOsu 5 M1 0,1 M Na,COg; pKal =6,3, pKaz =10,3

3. 1mr0,1 MCH3COOH u 9 mn 0,1 M CH3COONa; pK, = 4,75

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

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

39. Onpenenure X, Y, Z B paBHOBECHOU CUCTEME

CO2 + X — COp-HpO—Y—>HT +Z

Kak naspiBaercst OydepHas cuctema, B KOTOPOH MPOTEKaeT AaHHAs IIETI0YKa IPEeBPaICHHI?

«XuMHn4yeckoe paBHOBeCHe»

IIpeamer XMMUYECKON KUHETUKH.

UTo NOHMMAIOT MOJ1 CKOPOCTHI0 XUMHUYECKOM peakiun?

B uem paznuurie FOMOT€HHBIX U T€TEPOTrE€HHBIX XUMUYECKUX ITPOLECCOB?

Kak BeIpakaercst cpeiHss U UCTHHHASI CKOPOCTh XUMUUYECKUX pPeaKLnii?

Kakue ¢akTopsl BIHMAIOT HA CKOPOCTh XMMUYECKON peakiuun?

3aKOH eHUCTBHSI Macc.

UYro Takoe KOHCTaHTa CKOPOCTH XMMHUYeCcKo peakiun? OT kakux (JakTOpOB OHA 3aBUCUT?

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

9. TlopsAnok U MOJEKYISIPHOCTh PEaKIUH.

10. Kakoe siBneHue Ha3bIBaeTcs KaTanu3zoMm? YeM OTiInYaeTcsi FeTeporeH bl KaTannu3 OT FTOMOT€HHOro?
11. B ueM 0cobGeHHOCTH (epMEHTATUBHOTO KaTanu3a?

12. OO6patumsble 1 HeOOpaTUMBbIE PEAKLIMH.

13. Yto noHumaercs Moj COCTOSIHUEM XUMUYECKOTO paBHOBECHS?

14. BrIpakeHHEe KOHCTaHTHI pAaBHOBECHS Y€pe3 PABHOBECHBIE KOHIIEHTPALIUN PEarupyIOIINX BEIIECTB.
15. KakoB ¢u3nueckuii CMbICII KOHCTAaHTHI PABHOBECHS?

16. Cdopmynupyiite mpunmmm Jle Hlatense.

ONoGaR~wWdE

BOIIPOCHI K MO YJIIO Ne2
«KomMmiekcHbIe coeANHEHHD)

1. Kakue coequHeHns Ha3bIBAKOTCS KOOPAUMHAIMOHHBIMU? [IpuBeauTe mpuMepsl.

2. Knaccudukanus KOOpIMHAIIMOHHBIX COSAMHEHUH.

3. I[Ipuposia XuMHUYECKOM CBSA3U B KOMILIEKCHBIX COCIMHEHUSIX.

4. Kak paccuuThiBaeTCs 00IIast ¥ CTyleHYaTass KOHCTAaHThI HECTOMKOCTH (YCTOMYMBOCTH)?
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5. Iuccouuanus KOMIUIEKCHBIX COSIMHECHUMN.

6. [laliTe onpeneneHue MOHATHI- KOMIUIEKCOOOpa30BaTesb U JIUTaH/I.
7. UTo 03HaYaeT MOHITHUE JEHTATHOCTH JIUTaHI0B?

8. Kakne KoMIIJIeKCHBIE COEUHEHUS SIBJISIOTCS X€JIaTHBIMHU?

9. Kakne OHMOJIOTMYECKH BaKHbIE KOMIUIEKCHI Bbl 3HaeTe?

10. KondopmarinoHHbIe COCTOSIHUSI KOMILIEKCHBIX HOHOB.
«IloBepXHOCTHBIE SIBJICHUSI»

1. Yto Takoe ancopbuusa? Kakue npuunHbl 00yCIaBIUBaIOT aJCOPOIIMOHHYIO0 CIOCOOHOCTH BeIlecTBa?

2. Uro Takoe amcopOeHT, amcopbar? B dem cyTh mporecca amcopbruu? Yem moHsTHE «aOCcopOIus
OTJIMYACTCS OT MOHSTHUS «aCOPOIHsI»?

3. Yro Takoe aacop6ius u aecoporusa? Kak KonumuecTBEHHO BRIpaKArOT afAcopOoIuio?

4. Yto Takoe ajcopOLIMOHHOE paBHOBECHME M 4YeM OHO Xapakrepusyerca? Kak MOXHO cMeCTUTh
aIcOpOIIMOHHOE paBHOBECHE?

5. 3aBHCHUMOCTH KOJIMYECTBA aJCOPOMPOBAHHOrO BemecTBa I OT TeMmrepaTypbl MpPU TOCTOSHHOM
JABJICHUHN JUTsl PU3HMYECKOW U XUMUYIECKOHN aJcOPOIIHH.

6. Kak mnoBepxHOCTHasi aKTUBHOCTh BEIIECTBA 3aBUCHUT OT €ro MOJIIPHOM MacChl B TIpeienax
TOMOJIOTHUYECKOT0 psija’?

7. Haiite hopmynmpoBKy npasuia iokio - Tpayoe.

8. Teopust MOHOMOJIEKYJIIpHOU afcopouuu JIeHrMIopa.
9. YpaBHenue Dpeiinmxa.

10. IIpaBuno [unoga.

«KononaHbie pacTBopb»
1. Kakumu MeToamu Mosiy4aroT KOJUIOUIAHBIE CHCTEMBI?
2. B uem CyniHOCTh AMCIIEPTallMOHHBIX METOAOB MOJyUYEHUS AUCIIEPCHBIX CUCTEM?

3. Ilpomomxute ¢pazy: «B 3aBucumocTd OT BUAA BHEIIHEH pabOThl, KOTOpas coBeplIaeTcs Hal
rpyOOIUCIIEPCHOM CUCTEMOM, TUCTIEPTallHOHHBIE METO/IBI MOKHO TTOAPA3/ICIUTh HA...»

4. K xakomy BUJly TUCTIEPTUPOBAHUS OTHOCUTCS nentu3anusa’? Yto 3To 3a meToa?
5. Hackonbko mpaBUJIbHO OTHOCUTD MENTU3AIUIO K TUCTIEPTallMOHHBIM METOAaM?
6. Kakue Buapl nenruzanuu Bam n3BecTHbI?

7. OxapakTepusyiTe CriocoObI MOTyUYEHHUsI 30JIeH MyTeM KOHCHCAIUH.

8. Kakue ycrnoBust HEOOXOIUMBI /17151 OCYIIIECTBICHUSI XUMUUYECKOW KOH IeHCAIun?
9. OT 4ero " JUIg Yero OYMIAroT KOJJIOUIHBIE CUCTEMEI?

10. Yto takoe nquanu3? Kak MOXHO yCKOPUTh qUann3?

12. B 4em cocToAT pa3nuyusi MEXIYy MOJICKYJISIPHO-KUHETUYECKUMU CBOWCTBAMH KOJUIOMJIHBIX M
HCTUHHBIX PaCTBOPOB?

13. I[J'ISI KaKuX JUCIICPCHBIX CUCTEM XaPAKTCPHO IIPOABICHHUEC MOJICKYJIAPHO-KHHCTHYCCKUX CBOMCTB?

14. IlpuBenure ypaBHenue Baut-I'opda. [laliTe moscHeHHS MO TMOBOJXY BEIMYUHBI OCMOTHYECKOTO
JTaBJICHUS HICTUHHBIX PACTBOPOB U KOJUIOUIHBIX CHCTEM.

15. HazoBuTe 0COOEHHOCTH OCMOTHYECKOT0 JaBICHUS KOUIOUIHBIX cucTeM. Kak Biuser
16. Yto Takoe cenMMEHTalMOHHAs yCTOMYMBOCTh JUCIEPCHBIX CUCTEM?

17. YUto Takoe KOHCTaHTa cequMeHTannn? Kakosa ee pa3sMepHOCTb?

18. CTpoeHue u cocTaB MULEIIIBI.

CaoiicTa pactBopoB BMC
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1. ITonstue o BMC. Ux knaccudukanus U xumMudeckoe crpoeHue. Opranndyeckue U HeopraHmyeckue
BMC.

2. 3unauenue ouononumepoB. CriocoOs! momyueHuss BMC.

3. O6pazoBanue u cBoiictBa pactBopoB BMC. Otimune pactBopoB BMC 0T KOJIOWIHBIX PacTBOPOB.
O6mue croiictBa pactBopoB BMC U KOJUIOMIHBIX paCTBOPOB.

Cnenuduyeckue cBoricTBa pactBopoB BMC.

Tepmonunamuka oopazoBanus pactBopoB BMC.

Mexanusm Habyxanus u pactBopenuss BMC. OrpanndeHHOe U HeoTpaHUYCHHOE HaOyXaHHe.

Brnusinue pa3nnyHbix GpakTopoB Ha HaOyxaHue u pactBoperre BMC.

Crenenp HaOyxaHus. Mennko-010I0rH4eckoe 3HaYeHHEe MPOLEeCCOB HAOyXaHUs.

YcroitunBocth pactBOpoB BMC © cmocoObl BBIIEICHUS OHOMOIMMEPOB M3 WX PaCTBOPOB.
Henarypanusi.

10. Ocmornueckoe maBneHue pactBopoB BMC. OcmoMeTpuyeckuil METOJ ONpeneseHHs MOJSpPHOM
maccel BMC. YpaBuenue ['amepa.

11. Bsskocte pactBopoB BMC. Bucko3umerpuueckuii METOA  ONpENeNeHUs OTHOCHTEIbHOU
MoJieKyJisspHoi Mmaccel BMC.

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

13. 3naveHue onpeaeneHus BA3KOCTU U MEUKO-ONOIOTUYECKUX UCCIIeI0BAaHUM.

14. Benku kak NOJUAIEKTPOIUTHL. METObI onpeiesieHusl H303JIEKTPUUECKON TOUKU OETIKOB.

15. OmpepneneHue MONEKYISIPHONH MACChl TOTUMEPOB.

©oN R

BOITPOCHI K MO VYJIIO Ne3-4
buoopranuyeckasi Xummns

1. OcHOBHBIE MOJIOKEHUSI TEOPUM CTPOEHHsI opraHudeckux coeauHeHuit A.M. byrneposa. M3omepus
KaK Ccrelu(pHUuecKoe sIBJICHHE OpraHMueCcKON XUMUHU.
2. KnaccudukannoHHble NMpU3HAKKM OPraHUYECKUX COETUHEHMH: CTpPOEHHE YTIIEPOIAHOIO CKelleTa U
npupoaa ¢pyHKIMoHaIbHON rpynnel. OyHkunonaneHas rpynmna. CtpykrypHas gopmyna. CTpyKTypHbIE
U30MEDPBI.
3. OcHOBHBIE TMpaBHWJa cOCTaBJeHHs Ha3zBaHWil 1o HoMmeHkimatype WIOIIAK mms opranmdecknx
COEIMHEHUIl; 3aMeCTUTEIbHAsI U PAJUKaIO-(DyHKIIMOHAIbHAS HOMEHKIIATypa.
4. PononauvanbHas CTPYKTYpa, 3aMECTUTENH, XapaKTepucTuyeckue rpynmnsl. [lokaxuTre Ha KOHKPETHBIX
puMepax.
5. OcHOBHBIE KJTACCHI OMOJOTHYECKH BAKHBIX OPTaHUYECKUX COCIMHEHUM: CTUPTOB, (DEHOJIOB, THOJIOB,
aMMHOB, NPOCTHIX 3(HPOB, CYIb(UIOB, ANbJIETUIOB, KETOHOB, KapOOHOBBIX KHCIOT. OpraHuyeckue
paauKabl.
6. Uro Takoe n3oMepus M Kakue BBl ee BaM M3BeCcTHBI?
7. Kakue anektpoHHbIe 23QPeKTh 3amecTuTenei Bol 3HaeTe?
8. OcuosHble mpueMsl HoMeHKIaTypsl FOITAK coennnenuit.
9. ATOMHBIEC OpOMTAN U X THOPUAN3AITHS.
10. CrtpykTypHas 1 IpOCTPaHCTBEHHAsI H30MEPUH.
11. Koudurypanus u koHpopmaIus.
12. Tlonsarue apomaTruHOCTH. CONPSIKEHHUE U DJIEKTPOHHbIE 3((EKTHI.
13. Crepeomsomepus. Onruyeckas H30MEpUS MOJEKYJT H €€ METUKO-OMOJIOTHYECKOe 3Ha4YCHHE.
DneMEHTh CHMMETPUH MOJIEKYJI.
14. Acummerpuueckuii aToM yriaeposa (LEeHTp XUPaJTbHOCTH).
15. OnTHueckast akKTUBHOCTb. DHaHTHOMEpHsL. J{nacTepeomepusi.
16. Pamemarsl. Pacmierienue paremMaToB.
17. CBsi3b IPOCTPAHCTBEHHOTO CTPOCHUS COCTUHEHUH C X OMOJIOrHYECKON aKTHBHOCTBIO.
18. Hanumure ypaBHEeHHME peakuuu moiydeHus (eHonsta Hatpus. [louemy QeHonm B oTimume OT
CIHMPTOB CIIOCOOEH pearupoBarh ¢ IeI04aMu?
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19. B yem npuunHa 60s1ee KUCIOro XapakTepa (PeHOIBHOTO THAPOKCHIIA IO CPABHEHHUIO CO CIIUPTOBBIM?
20. TTouemy mpu no6asienun HCIl x pactBopy deHomsiTa HaTpusi HaOIrOAAETCS MOMYTHEHHE pacTBopa?
[Touemy ¢eHONAT HATPHUS HE pa3araeTcst BOAOH?

21. Hamumure cxeMy B3aMMOJCHUCTBHS STUJCHIIMKONSA ¢ ruapokcuaom meaum () ¢ obpasoBanumem
XEJIATHOTO KOMIJIEKCA TJIMKOJIATAa MEU.

22. Kakoil CTpYKTYpHBIH (pparMEHT colep>KaT OpraHHUYeCKUe COCIUHEHHS, PAaCTBOPSIOIINE THIAPOKCH]L
meau (11)?

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

25. Kak nmenarcst KHCIIOTHI B 3aBUCUMOCTH OT IMPHPOJIBI SJIEMEHTA, CBSI3aHHOTO C TPOTOHOM?

26. Yro Takoe Ka, pKa? Kakas cymecTByeT 3aBUCUMOCTb MEXKy UX BETUYHMHOU U CUIION KUCITIOTHI?

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

28. Ot kakux (pakTOpOB 3aBUCHUT cuja KUcioT? [lepeuncnute ux.

29. Kak 3aBUCHUT KHCIOTHOCTH OT MPHUPOJABI aromMa B KUCIOTHOM IieHTpe? Kak oHa wm3MeHsieTcs B
rpymnmnax, B nepuojax? Ilouemy?

30. OxapakTepusyiiTe BIUSHHE JOHOPHBIX W aKIECNTOPHBIX 3aMECTUTENICHl Ha CHIIy KHCIOTHI |
OCHOBaHMH.

31. Kak 3aBUCHT KHCIOTHOCTh OT IPUPOJIBI PACTBOPUTES?

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

33. Kakas BennumHa SBISIETCS KOJMYECTBEHHOM XapaKTEPUCTUKON CHIIBI OCHOBaHHA? DHU3HUYECKHA
cMbICT pKiys.

34. Ompenenenue KUCIOT U OCHOBaHMI 1o Teopuu JIpronca.

35. Cytb npunnuna XKMKO. Oxapaktepu3syiite »ecTKue U MsITKhe KUCIOTh U ocHOBaHMs. KucioTHOCTh
KHUJKUX CUCTEM OpPraHu3Ma.

36. HamwumuTe ypaBHeHHE peakiuii MOTYUYSHHs dTUJIaTa HATPUS U €ro THIPOIH3a.

37. Kakoe CBOHCTBO CIIUPTOB MPOSIBISIETCS B PEAKIIH C METAUTMIECKAM HATpHEeM?

38. MO’KHO J1M € TOMOIIbIO IBETHBIX MHIMKATOPOB OOHAPYXHUTh KUCIOTHBIE CBOICTBA 3TajoHa?

39. [louemy cHpTHI pearupyloT C HATPUEM MeIJICHHEe, 4YeM Bojia?

40. ITouemy Boaa paznaraer 3TUIAT HATPHUS?

41. CpaBHUTE OCHOBHOCTb AMATUJIAMHHA U aHWJIMHA.

42. Tlouemy mnpu A00aBIEHMM K OHMYJIbCHUM aHWIMHA XJOPOBOJOPOJHOW KHUCIOTHI 00pa3yercs
npo3pauHblii pacTBop? Hamummre ypaBHEHHE peaKIuu.

43. O0mas XapakTepUCTHKAa pPEAKLHOHHOM CHOCOOHOCTH TreTepo(yHKIMOHAIBHBIX COEIMHEHHH.
KucnorHo-oCHOBHBIE CBOMCTBA.

44. Terepo(hyHKIIMOHAIBHBIA 3aMecTUTENb Kak (akTop, BIMSIOMMN Ha XHMHYECKHE CBOMCTBA
peakiroHHoro 1nentpa. Crnenuduieckue peakiuu rerepodyHKIIMOHATBHBIX COSIMHEHUH.

45. buonoruyecku BaKHbIE KIJIACChl TeTepO(YHKIMOHAIBHBIX COEAMHEHWH UM HMX CBOICTBa.
Henacpimenusle  kapOOHOBbIE  KHCHOTBI. OKCHKHUCIOTHI  (THAPOKCUKUCIOTHI). AMMHOKHUCIOTHI.
Oxcokucnotel. Hamuimmre cxemy B3aMMOAEWUCTBHUS alleTOYKCYycHOro 3¢upa ¢ pa30aBIEHHOW CepHOM
KHUCJIOTOM.

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

47. Hanumure cXxeMbl 00pa30BaHus THAPOTAPTPATA U TapTpaTa KaJHsl.

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

49. Hanummure cxemy B3ammojeicTBusi ruapokcuaa meau (Il) ¢ Taprparom kamus. Hanmuumem kakoro
CTPYKTYpHOTO (hparMeHTa 00yciIoBIeHa peaKIus?

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

51. buonorndyecku BaKHBIE TETEPOLMKINYECKHE CHCTEMBbl. lISTH4WIEHHBIE TETEPOLMKIBI C OJHUM
rerepoatomoM. [Tupoin, pypan, TnodeHn. [loHsTHE O CTPOCHUHN TETPATUPOIBHBIX COeTUMHEHHH (TTOpduH,
remMMm). JINHEHHbIE TETPaUPOJIbHbIE COETUHEHUS.
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52. Wnnon (6enzomuppoin). CtpoeHue, cBoicTBa. bronornyeckn akTHBHBIC TPOU3BOTHBIC UHIOMA.

53. IlaTuuneHHble TETEPOLMKIBI C ABYMs M Oosee rerepoaroMaMu. VMuaa3on, CBOMCTBAa; MEIUKO-
OM0JIOTHYECKOE 3HAYCHHE TIPOU3BOTHBIX.

54. Ilupazon, oxcazon, tHazod. CTpoeHue, CBOWCTBA, Ouojornyeckue (GyHKUHUHU MPOU3BOAHBIX.
[Tupazonon-3 — cTpykTypHasi OCHOBa HEHAPKOTUYECKUX aHAIBIECTHKOB (aHAJIBIUH).

55. llecTuusneHHble TETEPOLMKIBI C OJHUM reTepoaroMoM. I[IMpuUauH, HUKOTHHOBAs KHCIOTa H
HUKOTUHAMHJI. V30HMKOTHHOBas (Y-MUPHIMHKApOOHOBAs KHUCIIOTA), MEIUKO-OMOJIOTHYECKHE (YHKIUU
MIPOU3BOTHBIX.

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

57. bunuknudeckue rerepouukibl. [lypuH. I'mapokcu- u amuHOnmypuHbl. MoueBas kuciorta. JlakTum-
JaKTaMoBasi TayToMmMepus. AJIEHUH; MEIUKO-OMOJIOIMYeCKOe 3HAUEHUE IPOU3BOJHBIX, TayTOMEPHBIE
(hopMmBbI.

58. Monstue 00 ankamomnmax. I'mrpuH, HUKOTWUH. I[IpoW3BOIHBIE TpomaHa - aTPONUH U KOKaWH.
MeTunupoBaHHbIE KCAHTHHBI — KOpeUnH, TeopUUIUH, TEOOPOMUH.

59. HazoBuTe nmpu4rHbI BOHUKHOBEHUS OKPACKU aHTUIMPHUHA M aMHUIOUpUHA ¢ Xiopuaom xkenesa(lll).
Kakoe npakTrueckoe 3HaYeHHEe UMEET PEaKIis aHTUITMPUHA U aMugonupuHa ¢ xjaopuaom sxenesa(lll).
60. Kakue BemiecTBa sIBISIOTCS aMUHOKHCIOTaMHU M TI0YEMY MUMEHHO 0-aMHHOKHCIIOTHI UMEIOT BaXKHOE
Ouosoruueckoe 3HayeHue?

61. Knaccudukanus o-aMHUHOKHUCIOT M UX HOMEHKJIaTypa. M3omepusi aMUHOKHUCIIOT.

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

63. CriocoObI moTy4yeHusi aMUHOKHCIIOT.

64. HanumuTe ypaBHEHHE peakIMM B3aMMOJCHCTBHS TIHIMHA C HUHTHAPHHOMH. KakuMu BHEIIHHMH
IIPU3HAKaMU XapaKTepU3YETCsl PpEeaklus a-aMUHOKHCIOT ¢ HuHruapuaoMm? Kakoe mnpakThyeckoe
MIpUMEHEHNE UMeeT 3Ta peakuusi? KakoBsl IpUUMHBI HN3MEHEHUS OKPACKU MHIUKATOpa?

65. HanumuTe cxemy B3aMMOJEHCTBMs IJIMIIMHA C a30TUCTOM KucioTod. HazoBute oOpazoBaBiinecs
coequHeHus. Kakoe mpakTuueckoe MpUMEHEHUE MMEET peakllds aMUHOKHUCIOT C a30THUCTOM KUCIIOTOU
(meron Ban-Crnaiika)?

66. Hanumure ypaBHEHHE peakIMH B3aWMOJEHCTBHA TIMIMHA ¢ ¢opmampaeruaom. Kakoe
MIPAKTUYECKOE PUMEHEHUE UMEET PEAKIMS 0-aMUHOKHUCIIOT ¢ popmaibaerugoM (Mmeron CepeHcena)?

67. HanummuTe cxemy B3amMOeHCTBHs mmuiuHa ¢ kapoonarom memu (l1). Kakoii miBeT xapakrepeH s
pacTBOPOB KOMIUIEKCHBIX cosel Menn? Kakoil THII KOMIUIEKCOOOpa30BaHUs UMEET 3/1eCh MECTO?

68. HanummuTe ypaBHEHHE peakIMM B3aMMOJCHCTBHS O-aJJaHMHA C THAPOKCHAOM HaTpus. [louemy
U3MEHSIETCA OKpacka MHIMKATOPA B XOJ€ peakun?

69. HanmmuTe ypaBHEHHE peEakIMH B3aMMOACHUCTBHS O-alaHWHA C XJIOPOBOJOPOIHON KHCIIOTOM.
[ToueMy u3MeHSETCS OKpacKka MHAMKATOpA B XO/I€ PEAKLUu?
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Kadeapa xumun u pu3uku

9TaJOHBI TECTOBBIX 3aJaHUH
10 JUCLUIUINHE «XHUMHS)
OCHOBHOM Mpo(heCcCHOHATBHON 00pa30BaTEIHbHOM MPOTPaMMBI  BBICIIIETO0 00Pa30BaHUs — IPOTPAMMBI
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s cTyaeHToB 1 kypea

o crerransHocT 31.05.01 Jleueonoe aesio

Bnanukaskas, 2022
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OraaBienune

HaumeHoBaHHE KOHTPOJIHUPYEMOTO
KounyecTBO TECTOB cTp.
Ne pa3aesa (TemMbl)
(Bcero) ¢c__ mo
AUCHHILTHHBI/ MOTYJIst —
1 2 3 4
Buna koH-ss1 ITpomekyTOUHBIH
1. Bxoonoit koumpone yposus 20 c24 no 26
1n0020MOBKU 0OYUAOWUXCSL.
2. OcHosbl 0bwetl Xumuu. 468 c 27 no 85
2.1, PU3NKO-XMMHUYECKHE CBOMCTBA 82 ¢ 27 no 37
pactBopoB (Koyunrarusasie cBO-Ba)
2.2. OCHOBHBIE THUITBI XUMHUYECKOTO 95 ¢ 37 mo 44
pPaBHOBECHSI B )KHBOM OpPTaHU3MeE
2.3. OCHOBBI XMUMHUYECKON KHHETUKH 78 ¢ 44 no 54
2.4, TuIbl XUMHYECKUX PABHOBECHIA:
IPOTOJIUTHIECKOE, 50 ¢ 54 mo 60
reTEPOreHHOE, 45 ¢ 60 mo 66
OKHCIIUTEIHLHO-BOCCTAHOBUTEIILHOE, 18 ¢ 66 nmo 68
KOMIUIEKCO0Opa3oBaHus 62 ¢ 68 mo 75
2.5. CaoticTBa 0y(hepHBIX paCTBOPOB 78 ¢ 75 no 85
3. OcHo8bl HeopeanuuecKot XUMUuu. 130 ¢ 86 mo 102
[Tepnognueckuit u Ilepuoanyeckas
cucrema JI.M.Menaeneena.
KauectBennbie peakiuu S-, p-, d-
HIIEMEHTOB.
4. OcHogul huzuueckou xumuu: 104 ¢ 103 no 115
(OCHOBHBIE TIOHATHUS TEPMOJTUHAMUKH.
[TepBoe 51 BTOpOE Hayana
TEepMOJIMHAMUKH
5. OcHOoBbL KOIOUOHOU XUMUU 140 ¢ 116 no 132
5.1. OU3NKO-XUMHUS TOBEPXHOCTHBIX 72 ¢ 116 mo 124
ABIIEHUH B (YHKIIMOHUPOBAHUU
JKUBBIX CUCTEM
5.2. [TosryueHue u cBONCTBA KOJUIOMIHBIX 68 ¢ 125 o 132
pPacTBOpPOB
6. Opeanuyeckas Xumusi: 610 ¢ 133 mo 207
6.1. buonornueckn akTHBHBIE 52 ¢ 133 mo 138
BBICOKOMOJIIEKYJISIPHBI € BEIIECTBA
(cTtpoeHue, CBOWMCTBA, y4acTHe B
(GYHKIIMOHUPOBAHUU KUBBIX CHCTEM)
6.2. Knaccudukanus opraHnueckux 74 ¢ 138 mo 146
COCIMHEHUH U pEeaKIuil.
6.3. ComnpshKeHHBIE U apOMaTHIECKHE 110 ¢ 146 mo 158
COCJTUHEHMUSI.
6.4. bronornueckn akTUBHBIC MTOJH- U 98 ¢ 158 mo 170
reTepoQyHKIIMOHATBH bIe
OpPTaHWYECKHUE COCTUHEHUSI.
6.5. buonornueckn akTUBHbIE 120 ¢ 170 mo 187
BBICOKOMOJICKYJISIDHBI € BEIIIECTBA.
6.6. YrneBopbl. 156 ¢ 187 mo 207
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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), konuvecmeom eewecmea (N, monv) u moaapHou maccou (M,
2/MOJIb) cywecmayem cOOmHOUEHUE.

aym=n/M,

th)n=m/M;

c)M=m-n;

+d)M=n/m

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

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

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

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

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

b) conenas;

C) Kucnasi;

d) memnounas.

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

+b) moBeImaercs;

C) HE U3MEHSETCS;

d) moHwKaercs.

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

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

th)<7,>7,=T,

c)=7,>7,<T,

d)>7,=7,<7.

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

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

b) COs%, NO3, AP, Fe®*;

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

+d) Ba**, SOs%, NH4*, Cu®*.

8. Maccosas 0ons pacmeopenHozo seujecmaa 8 pacmeope (@), Macca pacmeopennoco geujecmea (M)
u macca pacmeopa (M) cesa3aHvl Mencdy cobot Popmynou.:
+a) ® =my/ m *100;
b) m; = o* m;
com,=w/m;
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dm=m;* o

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

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

10. Ilpu svinapusanuu 50 2 pacmeopa 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) BTOpHYHBII CIUPT

13. K kaxomy Knaccy sewjecme omuocumcs mpucmeapun?

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

d) mnpocTbie 3GUPHI TIUIIEPUHA U HU3KOMOJIEKYJISIPHBIX KUCIIOT

14. Obwasn popmyna apomamuyeckux y2ne6000po0os?

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

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

b) +HuTpoCcOoeaUHEHMS

C) aMHHBI

d) cuoxHbIe Y3PUPHI

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

b) okwucneHue areTUICHA 0 STHICHT KOS

C) anKwIMpoBaHKHe OCH30Ja 0 TOIyoJa

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

a) +U30MPONUIOEH30I
b) wHuTpoTomyoI

c) xmopdeHon

d) 3,5-gumerniabenHson

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

b) Bropia

c) +JlebGenena

d) 3unuHa

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

a) KCaHTOIPOTEHMHOBAs

b) Peakius ®ons

C) +OuyperoBas

d) nexapOoOKcHIMPOBAHUS

20. Kauecmesennas peakyusi Ha ¢heHon - 5mo peakyusi ¢ ...?7
e) +xmopuaom xenesa (I11)

f) Bomopomom

g) a30THOM KHCIIOTOM

h) wu3onponuiIGeH3010M

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

PactBOpsI — 3TO

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

MoutsipHast KOHIIEHTPALMS — 3TO

+41CII0 MOJIEH BelecTsa B 1 11 pacTBOpa

YKCJIO MOJIEKYJI BellecTBa B 1 Mil pacTBOpa

0,1 mons BemecTBa B 1 11 pacTBOpa

YKCJIO MOJIEW paCTBOPEHHOIO BELIECTBA B 1 KT pacTBOpa

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

YHUCIIO MoJIeH B 1 11 pacTBOpa

YHCIIO I/3K B 1 MIT pacTBOp

yuciio mosiekya B 1000 r pactBopurens

Tutp — 310 YNKCHO:

MoJiel BemiecTBa B 1 11 pacTtBopa

+rpamMMoB BemiecTBa B 1 M1 pactBopa

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

MonsnpHas KOHIIEHTpaus pacTBOPOB — 3TO:

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

+4ncno MoJiel BeiecTBa B 1 KT pacTBOPUTEIS

MaccoBast 1011 — 3TO.

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

OTHOIIIEHNE MACChl pACTBOPEHHOTO BEIIECTBA K 00BEMY PACTBOPHUTEIIS

KonueHntpanus Bcex cofepKaimxcsi B paCTBOPUTENIE OCMOTUYECKHA aKTUBHBIX YACTHI] HA3bIBACTCS
MOJIEKYIISIPHOCTBIO

OCMOMOJIEKYIIAPHOCTHIO

+0CMOMOJIAJIBHOCTBIO

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

Ecmu nBa pactBOpa MMEIOT pa3iiMyHOE OCMOTHUYECKOE JIAaBJICHUE, TO PACTBOP € OOJBIINM OCMOTHUECKUM
JIaBJICHUEM HA3bIBACTCH. ... .. , IO OTHOIICHHIO KO BTOPOMY
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M30TOHUYECKUM
+TUNEPTOHNYECKUM
TUIIOTOHUYECKUM
30yTHOMETPUYECKUM

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

HN30TOHUYECKUM

THIIEPTOHNYECKUM

+TUIIOTOHUYECKUM

30yIMOMETPUYECKUM

PacTBOp Ha3BIBAIOT HUJCATBHBIM, €CIIN

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

ero oOpa3oBaHHE COMPOBOXKAACTCS XMMUYECKUM B3aMMOJCHCTBHEM, U3MEHEHHEM OOBbeMa M TEIUIOBHIM
s dexTom

ero o0pa3oBaHUE COMPOBOXKIACTCS XUMHYECKUM B3aHMMOJICHCTBUEM, H3MEHEHHEM 00beMa MITH MacChl

['maBHOM 0COOCHHOCTBIO MICAILHBIX PACTBOPOB SBJISETCS:

+XapakTep 3aBUCHUMOCTH MEXIy MNaplualbHbIM [JaBICHUEM I1apa KOMIIOHEHTOB pacTBOpa M HX
KOHILIEHTpauuen

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

DHeprus B3auMOJICHCTBUS MEX Ty YacTUIiaMu pactBoputeis (E1) 1 gacTuiamMm pacTBOPEHHOTO BEIIECTBA
(E2) B nneanbHOM pacTBOpE

+0IMHAKOBEI

pa3TUYHbI

Ei>E,

Ei1<E,

HacpIlieHHBIM Ha3bIBAIOT TIAP:

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

+MOJISIPHOH [10J1€ PACTBOPEHHOT'O BEIIECTBA

MOJISIPHOM KOHIICHTPAIIUU PacTBOpa

MOJIEKYJIIPHOI Macce pacTBOPEHHOIO BEIIECTBA

3akona Payns umeer crienyromiyro GopMyIUpOBKY:

+IaBJeHME ITapa pacTBOPA, COAECPIKAILETO HEJIETY4Uee PaCTBOPEHHOE BELIECTBO, IPSIMO IIPOIOPLUOHAIILHO
MOJISIPHOM JI0JI€ paCTBOPUTEIS

JaBlieHHWEe Tapa pacTBOpa, COJAEp)KALIero HeJleTydee pPAacTBOPEHHOE  BELIECTBO, OOpaTHO
MIPOIOPLIMOHAIEHO 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
HEDJIEKTPOJIMTOB 00PATHO MPONOPIIMOHATFHO MOJISITEHONW KOHIIEHTPAIIMH PacTBOpa

MOBBIIIEHUE TEMIIEPATyphl KUIIEHUS U OHWKEHNE TeMIepaTyphbl 3aMep3aHus pa30aBlIeHHBIX PACTBOPOB
HEAJIEKTPOJIUTOB MPSMO MPONOPLMOHAIBHO MOJISIPHON KOHIIEHTpALMK pacTBopa
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+IOBBIIIEHUE TEMIIEPATyPhl KUIIEHHS U TOHMKEHUE TeMIIepaTyphl 3aMep3aHusl pa30aBIeHHBIX paCTBOPOB
HE3JIEKTPOJIUTOB MPSAMO NPOMOPLIMOHAIBHO MOJISTIBHON KOHLUEHTPALMU pacTBOpa

MIOBBILICHUE TEMIIEPATYpbl KUIIEHUS U NTOHM)KEHNE TEMIIEpaTyphl 3aMep3aHus pa30aBIEHHbIX PaCTBOPOB
HERJIEKTPOJIUTOB OOPATHO MPOMOPLHOHAIBHO MOJISIPHON KOHIIEHTPAI[MH pacTBOpa

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

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

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

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

DU3NYECKUI CMBICT KPUOMETPUUECKONH KOHCTAHTHI:

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

KpUOMETPUYECKass KOHCTaHTa YHMCIICHHO PaBHA TMOBBIIICHUIO TEMIEPATYpPhl KUIIEHUSI OJIHOMOJISIIBHOTO
pacTBopa

KpUOMETpPUYECKasi KOHCTAaHTAa YMCICHHO paBHA MOHKKEHUIO TEMIIEpaTypbl KUIIEHUS OJHOMOJIUIBHOTO
pacTBopa

KpUOMETPUYECKasi KOHCTaHTa YMCIIEHHO PaBHA MOBBIIICHUIO TEMIIEPATYPHI 3aMEP3aHUsl OJTHOMOJISIIBHOTO
pacTBopa

dusnueckuil cMpIca 30yIMOMETPUYECKON KOHCTAHTBI:

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

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

70ynroMeTpuyecKass KOHCTaHTa YUCIIEHHO paBHA MOHMKEHUIO TEMIEpaTyphbl KUIIEHHUS OJHOMOJISIIBHOIO
pacTBopa

70ynMoMeTpuyecKass KOHCTaHTa YHUCJIEHHO paBHA  MOBBILIEHUIO  TEMIEpaTypbl  3aMep3aHUs
OJIHOMOJISUIBHOTO pacTBOpa

Kpunomerpuueckas u 30yamoMeTpudeckas KOHCTaHTBI 3aBUCST OT:

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

Mousipabie Macchl (KI/MOJIb) 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,

MossipHbIe Macchl (KI/MOJIb) HERJIEKTPOJIUTOB B KPHOMETPHH PACCUUTHIBAIOT IO (hopmyie:
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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:
CaMOITPOU3BOJILHBIN MPOIIECC YMEHBIICHHUS KOHIICHTPAIMH BEIIECTBA B PACTBOPE

CaMOHpOI/IBBOHLHHﬁ Imponecc B3aHMOﬂeﬁCTBHH ABYX BCIICCTB B paCTBOPC
C&MOHpOH3BOJIBHBII>i ImpouccC yBCINMYCHHA KOHICHTPALUK BCUICCTBA B paCTBOPC
+CaMOHpOI/IBBOJ'II>HbII71 MMpoHeCC BbIpaBHUBAHWA KOHICHTPAIKMKU BCUICCTBA B PaCTBOPC

3akoH Duka riacur:

ckopocTh UG (dy3un BemecTBa 0OpaTHO MPOIMOPIUOHANBHO IUIOMIAH MOBEPXHOCTH, Yepe3 KOTOPYIO
MIEPEHOCUTCS BEILIECTBO, U TPAMEHTY KOHIIEHTPAIIMH 3TOT0 BEIIeCTBA

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

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

cKopocTh u(@dy3un BellecTBa MPONOPIHOHAIBHO TPAJUEHTY KOHIEHTpPAlMU BellecTBA U OOpaTHO
IIPONOPLIMOHAJIBHO IUIOMAAN TIOBEPXHOCTH, YEPE3 KOTOPYIO MEPEHOCUTCS ITO BELIECTBO

3akoH ['eHpu riacur:

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

KOJIMYECTBO Ta3a, PaCTBOPEHHOTO NpPH JTaHHOW TEMIIepaType B ONPENEICHHOM O0beMe JKUAKOCTH, TPU
paBHOBECHH 0OpaTHO MPOIOPLIMOHAIIEHO 00bEMY Ta3a

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

KOJINYECTBO Ta3a, paCTBOPEHHOTO IpHU JIAHHOM TeMIlepaTrype B OINpe/IeIeHHOM O0beMe JKUAKOCTH, MPHU
paBHOBECHH 00PATHO MPONOPLUOHAIBHO IABJIEHHIO ra3a

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

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

C TOYKM 3peHus TEPMOAMHAMUKY JIBUXKYIIEH CUIION 0ocMOca SIBIsIeTCS

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

CTpEeMJICHHE CHCTEMbl K BBIPABHUBAHMIO KOHIIEHTPAIMM, TaK KaK JHTPONHS CHCTEMBI IPH 3TOM
ymenbIaercs (AS < 0), u Dueprust [m66ca ymeHbIaeTcs
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CTpPEMJICHHE CHCTEMbl K BBIPABHHBAHHWIO KOHIICHTPAIIMU, TaK KaK DHTPOMHS CHCTEMBI MpPHU 3TOM HE
MeHseTcs, a DHeprus [ m66ca ymeHbIaercs

CTPEMJICHHE CHCTEMBbl K BBIPABHHBAHHWIO KOHIICHTPAIMHM, TaK KaK OJHTPOMHS CHUCTEMBI IPH OSTOM
ymenbmaercs (AS < 0), a Dueprus ['m66ca yBenuunBaercs

DMIUpPUYECKOe  ypaBHEHHE  pacuyeTa OCMOTHYECKOrO  JaBJICHHsS  pa30aBlICHHBIX  PacTBOPOB
HEJJICKTPOJIUTOB UMEET CIICTYFOLIHIA BUI:

n=c(X)RIT

n=c(X)/IRT

+n=c(X)RT

1 =RT/c(X)

OCMOTHYECKUM /1aBJIEHUEM PACCUUTHIBAIOT 110 SMIIMPUUECKOMY YPaBHEHHUIO
Appenuyca

I'n66ca

+Bant-I'odhda

bepxim n Xaptiaun

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

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

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

U3MEPSIEMYI0 MHUHUMAJIBHBIM aTMOC(QEPHBIM JaBJICHUEM, KOTOPOE HYXHO CO3l1aTh, YTOOBI OCMOC
MIPEKPATHIICS

[Ipu momenieHnn KJIETOK B N30TOHUYECKHI pacTBOP

BO/JIa U3 MEHEE KOHLIEHTPUPOBAHHOTO BHELIHETO PaCTBOPA IEPEXOAUT BHYTPb KIETOK
BOJIa 3 00Jiee KOHIIEHTPUPOBAHHOTO BHEITHETO PACTBOPA MEPEXOIUT BHYTPh KIETOK
+HUYEro He NPOUCXOIUT

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

ITma3smMom30M Ha3BIBAIOT:

BBICYIIIMBAaHUE KIIETOK, BCIAEACTBUE TOMEIIEHHS KJIETOK B THIIOTOHUYECKHUI PacTBOP
+BI)ICy1_HI/IBaHI/Ie KJICTOK, BCICACTBUEC ITIOMCIICHHUA KIIETOK B FI/IHepTOHI/IquKI/Iﬁ paCTBOp
BBICYIIIMBaHUE KJIETOK, BCIEACTBUE TTOMEIICHUSI KIETOK B MU30TOHUYECKUN PacTBOP

JIn3ucom Ha3BIBAIOT.

+Ha6YXaHI/I€, pa3pbIB 000JIOUEK KJIIETOK M BBITEKAHHE KJICTOYHOI'O COACPIKUMOIr o, BCJICACTBUC
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 000JI0Y€eK KJIIETOK M BBITEKAHUE KICTOYHOI'O COACPIKUMOTO, BCICACTBUEC MMOMEIICHHUA
KJI€TOK B M30TOHUYECKUM pacTBOp

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

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

pPa3HOE OCMOTHYECKOE JIaBJICHUE

OJIMHAKOBOE YUCJIO MOJIEH

OJMHAKOBEII 00bEM

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

+KPUOCKOIMYECKON MTOCTOSTHHOM

30yJTMOCKOMUYECKON TOCTOSTHHOM

MOCTOSIHHOM ABOraapo

MOCTOSIHHOM bonbuMana

KonnuratuBHeiMH CBOWCTBaMM SIBIIIFOTCSL CJICAYIOIIME CBOWCTBA: a) OCMOTHUYECKOE JaBJICHHE O)
JIaBJICHHE HACHIIICHHOTO Tapa PacTBOPHUTENSl HajJ PacTBOPOM 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:
IIPUPOJIBI PACTBOPUTEINS

TEMIIEpaTypbl

+4yca 4acTULl paCTBOPEHHOIO BEIIECTBA
IIPUPOJIbI PACTBOPEHHOTO BEIIECTBA

Ocmoc — aT0:

+HaNpaBJICHHBI CaMONPOMU3BOJIBHBIN TEPEX0J]] MOJIEKYJ PpAacTBOPUTENS YEpe3 IMOIYNPOHULAEMYIO
MeMOpaHy U3 pacTBOpa C MEHBIIIEH KOHIIEHTpAIMEH B pacTBOp ¢ OOJBINEH KOHIIEHTpaIuen
HAIPABJICHHBIM CaMONPOM3BOJIBHBIN TEPEXOJ MOJIEKYJ PACTBOPUTENS dYepe3 MOJIYIPOHHUIAEMYIO
MeMOpaHy U3 pacTBopa ¢ OOJBIIEH KOHIIEHTPAIMEH B paCTBOP C MEHBIIIEH KOHIIEHTpaIuen
HaIpaBJICHHBIM  CaMOIIPOM3BOJIBHBIM  INEpEXOJ,  MOJIEKYJ  pacTBOPEHHOIO  BELIECTBA  4epe3
MOJIYIPOHUIIAEMYI0O MEMOpaHy M3 pacTBOpa C MEHbIIEH KOHLEHTpaluel B pacTBOp € OoJbliel
KOHILICHTpaluen

HANpaBJIEHHBIA  CaMOIMPOM3BOJBHBIA  TMEPEXOJ  MOJIEKYJ  PAacTBOPEHHOTO  BEIIECTBA  YEpPE3
MOJYIIPOHUIIAEMYI0O MeMOpaHy M3 pacTBopa ¢ OoJiblel KOHIIEHTpaluell B pacTBOp C MeHbIEH
KOHIIEHTpaluen

OCMOTHYECKOE TaBJICHHE CAHTUMOJIIPHOTO PACTBOPA 110 CPABHEHHIO C aHTUMOJISIPHBIM PacTBOPOM OYJIeT:
Boime, T. k. 1 (NaCl) > i (AICI5)

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

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

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

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

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

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

+He OyAyT, T. K. Pa3JIMYHbl UX MOJSIpHBIE KOHIEHTPALMU B PACTBOPE BCIEACTBHE 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 MOJIIPHBIE MAaCChl ATUX BELLECTB PA3JINYaAIOTCA

OyAyT, TaK KaK SBISIFOTCS HEJICKTPOIUTAMHA

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
MO/IBEpraThes MIa3MoIIN3y BCIEICTBUE IK300CMOCa
MOJIBEPraThCs TUIA3MOJIN3Y BCIIEICTBUE SK300CMOCa

B 20% pacTBOpE TIIIOKO3bI SPUTPOIUTHI OYAYT OABEPTaThCS:
MJ1a3MOJTU3Y BCIIEJCTBUE HI00CMOCA

TeMOJIN3Y BCIIEICTBUE SK300CMOCa

+11a3MOITU3Y BCIEICTBUE IK300CMOCa

TeMOJIN3Y BCIIEICTBUE SHA00CMOCA

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

THIICPTOHUYCCKUM

M30TOHUYECKUM

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

+ rUNEPTOHUYECKUM

M30TOHUYECKUM

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

TUIIEPTOHUYHEI

H30TOHUYHBI

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

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

BBIIIIE

+HUXKE

OUHAKOBBI

OHKOTHYECKHE OTEKH («ITOUECUHBIC» UIIH «TOJIOTHBIC») 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 YMEHBIICHHUS OHKOTHYECKOTO JaBJICHHUS TMPU YMEHBIICHHWH KOHIICHTpAauu (POPMEHHBIX
AJIEMEHTOB

B ouare BocnaneHuss 0CMOTHYECKOE JaBJICHUC!

+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 U3MEHUTHCS OHKOTUYECKOE JTaBJICHHUE.

+a, 0

a,0,B,T

a,B, T

a,0,T

PaGoune «ropsumx» 1E€XOB JOJDKHBI MHUTH MOJCOJICHHYIO BOJY, TaK KaK B pe3ylbTaTe MOBBIIICHHOTO
IOTOBBIIEIIEHUSA OCMOTHYECKOE TAaBIICHNE ¥ HUX:

+IIOHMKAETCA

MOBBIIIACTCA

HE U3MEHAECTCA

JletictBue crmabutenbHbIX cpenactB (roppkoit comu MQSO47H,0 u rnaydeposoit conmnNa;SO4-10H,0)
OCHOBAHO Ha TOM, YTO OHH CO3/Af0T B KUIIICYHUKE:

+TUNEPTOHNYECKYIO CPETy U BBI3BIBAIOT 3a CUET ITOTO MOCTYIUICHUS B HETO OOJIBIIIOTO KOTUYECTBA BOABI
THUTIOTOHHYECKYIO CPEIY M BBI3BIBAIOT 3a CYET 3TOTO MEpPEMEIICHHUE BOJIBI B MEKKICTOUYHYIO KHUIKOCTh
TKaHE!

TUTICPTOHMYECKYIO CPEy W BBI3BIBAIOT 3a CUET ITOTO MEPEMEIICHUE BOJBI B MEKKICTOUHYIO KHJIKOCTh
TKaHE!

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

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

THIIOTOHUYHA

+TUnepTOHNYHA

[Tpu BBeZieHUU B OPraHU3M THIIEPTOHUYECKUX PACTBOPOB HAOIIIOJACTCS:
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MIa3MOJIN3 32 CUET DHIO0CMOCA I OCMOTHYECKUM IIOK
TreMOJIN3 3a CUYET IK300CMOCA H 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

DU3NOJIOTHYECKUN PACTBOP MO OTHOILIEHUIO K CBIBOPOTKE KPOBH SIBJIACTCS:
+U30TOHUYECKHUM

TUIIEPTOHUYECKUM

TAIIOTOHUYECKUM

OcMoTHUYECKOE AaBIICHHE TPOTIOPIMOHAIBHO!

+MOJIIPHON KOHIIEHTPALIMU PACTBOPEHHOTO BEIIECTBA
MOJISITLHOM KOHIIEHTPAIMK PACTBOPEHHOTO BEIIECTBA

MOJIIPHOM KOHIIEHTPAIIUU 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 OCMOTHYCCKOC JAaBJICHUEC B OPraHu3Me 1aaact
YBCINMYNBACTCSA, TAK KAK OCMOTHUYCCKOC NaBJICHUC B OPIraHU3ME YMCHBIIACTCS

[Ipu HemocTaTke coneil B opranu3Me 00bEM BHIBOJAMMOMN MTOYKaMU MOYH:

+BO3pacTaer, YTOOBI OCMOTHYECKOE JTABJICHHE BO BHEKJIETOUHOM MTPOCTPAHCTBE YBEIMYHIIOCH
BO3pacTaeT, YTOOBI OCMOTHYECKOE JIaBIIEHHE BO BHEKJIETOUHOM MPOCTPAHCTBE YMEHBIIUIOCH
YMEHBIIAETCs, YTOOBI OCMOTHYECKOE JIABJICHHE BO BHYTPUKIETOYHOM MPOCTPAHCTBE YBETUUMIOCH
YMEHBIIIAETCs, YTOOBI OCMOTUYECKOE JJaBJICHHE BO BHYTPUKIETOYHOM MTPOCTPAHCTBE YMEHBIIUIOCH

Ecnan B paBHOBECHYIO CHCTEMY XUIKOCTH-IIAp BBECTH PACTBOPUMOE HEJIETYYeE BELIECTBO, TO JABIICHUE
rmapa pacTBOPHUTEIISA HaJl paCTBOPOM:

YBEIIMYUTCS

+yMEHBIIUTCS

HE U3MCHUTCA

OTHOCHUTENBHOE MOHUKEHUE AABJICHUS HaJ paCTBOPOM MPOMOPLUUOHAIBHO:
+MOJISIPHOU J10JIE PAaCTBOPEHHOTO BEIIECTBA

MOJISIPHOM KOHIIEHTPALUH pacTBOPEHHOTO BEIIECTBA

MOJISTTBHOM KOHIEHTPAIMKU PACTBOPEHHOTO BEIIECTBA

MOJISIPHOM J10JIE paCTBOPUTEIIS

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

+yMEHBIIAETCS, T. K. YMEHBIIIAETCSI MOJISIpHAs JOJIsl paCTBOPUTEIIS

YBEITUYUBACTCSA, T. K. YBEJIMUUBACTCS MOJIIPHAS JIOJISI PACTBOPEHHOTO BEIIECTBA

HE U3MEHSETCS, T. K. PACTBOPEHHOE BEILIECTBO HEJIETYYEE
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B 3akpbIiTOM cocyne HaxoJsATCs /Ba CTakaHa: ¢ 4yuCTOM BoJoM (1) u ¢ BOIHBIM pacTBOpoM caxapa (2).
UYepes HEKOTOPOE 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

YpOBEHbB 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 PacTBOPA 10 CPABHEHHIO ¢ CAHTHMOJISUIBHBIM PAacTBOPOM
[IIOKO3BL:

Boimie, T. K. | (NaCl) > i (CgH120¢)

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

+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.

OJIWHAKOBEI, T. K. paBHBI UX MOJISLIIBHBIE KOHIIEHTPALIUHA

Temneparypa kumnenus: aerumossuibHoro pactsopa KCl mo cpaBHEHHIO ¢ IEIUMOJSUTBHBIM PACTBOPOM
caxapo3bl:

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

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

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

TEMIICPATYPbI KUIICHUA OAWHAKOBEI, TAK KaK paBHbBI UX MOJIJIBHBIC KOHOCHTpAIUH

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

+MOHU3UTH TEMIIEPATYPY TASHUS JIbJIa

TeMIlepaTypa TasHUsI JIbJIa HE MEHSETCSA

Temneparypoil KUTIEHUS KUAKOCTH SIBJISIETCS TEMIIEPATYpa, IPU KOTOPOH J1aBlIEHWE HACBIIIEHHOTO Mapa
HaJ HEU 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 pAaBHHUHE, T. K. HIDKE BHEIIHEe aTMOC(EpHOe JaBlieHUE
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[ToBpIlIEHNE TEMIIEPATYphl KUIIEHUS U TOHM)KEHUE TEMIIEPATyphl 3aMEP3aHuUs pacTBOpa IO CPAaBHEHUIO C
pacTBOPUTEINIEM IIPOIIOPLUOHAIIBHO:

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

SIBnisieTcst M coNI€HBIM JIEA Ha Oepery CeBEepHBIX MOpei?

+ HET, Tak KaKk TemIepaTypa KpUcTalIi3allui pacTBOpa HUXKE, YEM paCTBOPUTENSA
Jia, TaK KaK TemIepaTypa KpUCcTaUIM3allMi pacTBOpa BBILIE, YEM PACTBOPUTEIIS
3TO 3aBUCHUT OT TEMIIEPATYPbI OKPYKaOILEH Cpe/Ibl

[Mpu nobasnennu NaCl k Boge TemriepaTypa 3amep3aHus 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:

MOBBIIIACTCA

+IIOHMKACTCA

HE U3MEHAECTCA

bonee cuiabHBIA TEPMUUYECKUN OKOT MOXKET OBITh BBI3BAH KHILSIIUM CaXapHBIM CHPOIIOM C MacCOBOM
JIOJIEH caxapo3bl, paBHOM:

2%

9%

8%

+10%

2.2. OcnogHble MUNbL XUMUYECKO20 paeHoeecusn 6 Hcueom op2anuime

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

+HEIJICKTPOJIUTAMHU

IIPOMOTOpPaMH

amQonauTaMu

PacTBOpBI MO CTENEHN TUCTIEPCHOCTH OTHOCATCS K
rpy0oauCIIEpCHBIM CUCTEMaM
KOJIJIOUTHO-TUCTIEPCHBIM CHCTEMaM
+MHUKPOTeTEpPOTeHHBIM CHCTEMaM

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

37



0, B
a, B
B, T
+a, 6

[IprunHO 1HCCOLMALUU SIBISETCS:

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:
+ruapaTanuio (CoiabBaTaIHIO), MOJIIPU3ALIMI0, COOCTBEHHO JUCCOLUAIUIO
MOJISIPU3AIMIO, THAPATALINIO (COIBBATALINIO), COOCTBEHHO JMCCOLUAIINIO
MOHH3AIII0, COOCTBEHHO AMCCOIUAIINIO, TOSPU3ALINIO

KOAryJISIIHIO, IMENTU3ANI0, TUCCOIUAIUIO

K c1abpiM 371€KTpOJIMTAM OTHOCSITCS
+CH3;COOAg

KCI

H,SO,4

NazPO4

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

+MeEHBIIIE

paBHa

OC&,Z[OK TUJAPOKCHUIA AJIFOMUHHUSA PACTBOPSICTCS .
B KUCJIOTax U IIejao4dax

B IICjI04ax

+H B KHACJIOTaX U B MIEI04Yax

DNEeKTPOMTHUECKON TUCCOIHAIIMEN HAa3hIBACTCS

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

COEIMHEHMS HECKOJIBKUX BEILIECTB B OJTHO HOBOE.

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

+K, - [KE™]"[AN" ™/ [KtaANi]

Ko = [KtsAnp] - [KE™] [AN™T"

K, = [KthAng] -[AN"]™ [Kt™]"

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

3aKoH I 'enpu

3aKoH Payis

3akoH Bant-I'odpda

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



TUAPOIU3OM

+3JIEKTPOJUTHYECKON JUCCOIUAIINEN
rUApaTanuen

BBICAJIMBaHUEM

VY CHIIBHBIX 3JICKTPOJIUTOB:
+o> 30 %

0<29 %

oa=20%

CI/IHBHBIM 3JICKTpOJII/ITOM SABJIACTCA:
CHsCOOH

+KCl

PbS

Cu(OH),

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

FE(O H)3

+HNO3

CH3;COOH

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

MOHHOM CHIJION

+aKTUBHOCTBHIO

WOHHBIM IIPOU3BEICHHUEM BOJIBI

KoaddunneHnT akTHBHOCTH XapaKTepU3yeT
pacnazx MOJIEKYJI Ha HOHBI

KOHLIEHTPALIUIO HOHOB

+CTENEHb CBS3aHHOCTH YAaCTHULL MIEKTPOJINTA

HNonHoe npousBeaeHne BOAbI PABHO:

+1014

10

10710

10°®

IM'maponnszom conu Ha3bIBAETCS:

B3aMMO/ICHCTBHUE COJIM C MOJIEKYJIAMU BOJIbI, PUBO/SIIIEE K 00pa30BaHUIO TUCCOIMHPOBAHHBIX HOHOB
+B3aUMOJICHCTBUE COJM C MOJIEKYJIaMH BOJbI, MPUBOJAIIEE K 00pPa30BaHHUIO0 MaJIOAMCCOIMUPOBAHHBIX
COEAMHEHHI

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

B3aUMOJICHICTBHME COJM C  MOJIEKyJaMH JPYyTUX  BEHIECTB, MPHUBOAAIICE K  0Opa30OBaHHIO
MaJI0IUCCOLMUPOBAHHBIX COEAMHEHUN

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

3HaueHueM pH cpensl U CTENEHbIO THAPOIN3a &
3HaueHueM pH cpensl n koHCTaHTOH ruaponusa K
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I'uaponu3y 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 KUCIOTOW 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

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

Na,SO;3; + 2HOH « H,S0O3 + 2NaOH

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

NaHSO3; + HOH « H,SO3; + NaOH

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

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

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

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

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

cynbdaTa HaTpus

KapOoOHaTa aJFOMUHUS

+IrUAPOKCUT ATFOMUHUS

KaxkoBa peakuust cpezsl pactBopa xjopuaa iuaka ZnCly
+Kucias

IEJI0YHAs

HEUTpanbHas

CJTa0OIIeIIOTHAS

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

Na,CO3

NaNO;

(NH,),CO3

I'unponu3 kakoit conu HeoOpaTuMm?
CH3COONa

ZnC|2

+AlLS;3

NH.CI

PactBop Kakoit conu uMeeT HeUTpanbHYyIO cpemy?
+NaCl

AgCN

CUC|2

NH;NO3

PacTBOp Kako# conu UMeeT METOUHYIO Cpeay?
K2SO4

CU(NOg)z

K,COs3

+CH3COONa

Na,SO4 — 310 costb 0Opa3zoBaHHas:
+CHJIILHBIM OCHOBAaHHMEM M CUIILHOM KHUCJIOTOM
CHJIBHBEIM OCHOBAaHHEM M CJ1a00# KUCIIOTOU
c1a0bIM OCHOBAHHUE M CJIA00H KHUCIOTOM
CHJILHOH KHUCIOTOH U CJ1a0bIM OCHOBAHHUEM

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

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

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

+CTENeHbI0 THAPOJIN3a

CTEIIEHBIO JUCCOLUALNU

CTENEHBIO OKUCIICHUS

KOHCTAaHTOM TUAPOJIN3a

PactBop comu NH4Cl umeer:
+KHUCITYIO Cpeny
HEHTPaAIbHYIO Cpey

B IICJIOYHYIO CPEIy
OCHOBHYIO Cpey

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

KaK OCHOBAaHHE

+KaK KACJI0Ta UJIM KaK OCHOBAHUE

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

a,B, T

a,0,B

a,o,r

+a, 0,B, T

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

CreneHp ruponn3a Npyu YMEHbIIEHUN KOHLIEHTPALUU COJIN:
YMEHBIIAETCSA

+yBenuyuBaeTcs

HE U3MEHSETCA

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

0,01M

0,001M

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

+0,001M

0,01M

0,02M

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

B

a, T

+0, B

a,0,B, T

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

HEWUTpabHas

IIeT0YHas

ropbKas

IIpu ruaponnse xyopuia Kajius cpelia pacTBopa:
KHCIIas

+HeWTpanpHas

LIeJI0YHAas

ropbKas

I'mpponusy He moaBepraercs coib
AlCl3

+NaCl

Na,CO3

CuCl;

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

CuBr,

Al1,(S0y)3

+BaCl,

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

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

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

+aHnoH aneHo3unaudochara

aHWOH ajiecHo3MHMOHO(ochaTa
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KaTUOH ajieHo3uHTeTpadocdara

Kakne npoayKTsl peakiiui 00pa3yroTcst Ipy THAPOTIU3E CIOKHBIX 3(DUPOB:
+KapOOHOBasI KUCIIOTA U CIIUPT

aJIbJIeTU1 U KapOOHOBAs KMCIIOTa

npocToii 3pup u KeToH

CIHUPT U ANIBJIECTU]

Kakue npoayKTsl peakiiui 00pa3ytoTcst Ipu THAPOIU3E Caxapo3bl:
+rM0K03a U PpyKTO3a

IJII0KO03a U MaJIbTO3a

Kpaxmai u ppyKTo3a

IJII0KO03a U JIAKT03a

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

BbICILIE KapOOHOBBIE KHUCIIOTHI

TJIMLEPUH U CII0KHBIE 3PUPBI

+TIHMLIEPUH U BBICIINE KAPOOHOBBIE KMCIOThI

2.3. OcHo6bl XUuMuueCcKoi KUHEemuKy

Yro u3ydyaer KMHETHKA?

BO3MOKHOCTh IMPOTEKAHUSI XUMHUECKUX TTPOILIECCOB

HHEPreTUYECKUe XapaKTePUCTUKN (U3NUECKUX U XUMHUYECKUX ITPOLIECCOB

+CKOPOCTH POTEKAHUS XUMUYECKUX MPEBPAIICHUI 1 MEXaHU3MBI ATHX TIPEBPAIICHUI
Teru1oBbIe 3(pPEeKTh OMOXMMUYECKHUX MPOLIECCOB

YTo Ha3bIBalOT HICTUHHOM CKOPOCTBIO XMMUYECKON peakiyuu?

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

+IIpOU3BO/IHAS OT KOHLEHTPAIMH PEarupyoIIero BelecTBa 0 BpEMEHH B IOCTOSSTHHOM 00beMe
MIPOIOPLIMOHANIbHA TPOU3BEICHUIO0 KOHIIEHTPAM pearupyrolux BELIECTB, BO3BEIECHHBIX B CTENEHH,
paBHbBIE CTEXHOMETPUUECKUM KO3 PUIIMEHTAM B PEaKIIUU

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

Uto Ha3bIBaOT CPEAHEN CKOPOCTHI0 XMMHUUECKON peakinu?

+KOJIMYECTBO BEILIECTBA, IPOPEArupoBaBIIEro B €IMHUILY BPEMEHHU B eIMHUIIE 00beMa

MIPOM3BOJIHAS OT KOHIIEHTPAI[MU pPearnupyrollero BeuecTBa o BpeMEeH! B TOCTOSSHHOM 00beMe
IIPONOPLIMOHANIBHA TPOU3BEACHUIO0 KOHIIEHTPALM pearupyrolux BELIECTB, BO3BEIECHHBIX B CTEICHH,
paBHBIE CTEXHMOMETPUYECKUM KOA(p(UIIMEHTaM B peaklnuu

M3MEHEHHE KOHIIEHTPAIMH BELIeCcTBa 3a €AUHHILY BpPEMEHH B €IMHUIE 00beMa

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

M3MEHEHHUIO0 KOHIIEHTpAIUH (C) UM KOJIMYEeCcTBA BellecTBa (N) MPOAYKTOB PEakIuu: a) v= + %; 0)v=- %;
An An

B)v=+_-mT)0=- o

+a, B

a,r

0, B

o,r

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

SAt
a, 0o
r
+B

0

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

An
+ — =
vat® F) v

_ An.
VAt'

a

+0, B

a, T

0, T

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

+1psAMOil — yMeHbIIaeTcsl, 00paTHON — yBEIMYUBAETCS

MpsIMON U OOpaTHOM — yBeNTMYUBACTCS

MpsIMON U 0OpaTHOM — YMEHbILIAETCS

CKopocTh XMMHUYECKOH peakliy 3aBUCUT OT:

TEMIIEpaTypbl, BpEMEHU, KOHLEHTPALUU

IIPUPOJIbI PEAruPYIOLINX BEUIECTB, TEMIIEPATYPhl, KOHIICHTPALIUH
+BpPEMEHH, TEMIIEPATYPBI, KOHLEHTPALUH, IIPUPOIBI PEATUPYIOIIUX BEIECTB
BPEMEHH, TEMIIEpaTypbl, KOHLEHTPALU!

Kakue u3 cnenyronux GpakTopoB BIHSIOT HA CKOPOCTh XMMHUSCKON PEAKITNH: a) MPUPOa PearnpyrOIIHX
BEIIECTB, 0) KOHIIEHTpAIMsI pearupyolnuX BEIIeCTB, B) KaTalu3aTop, T') paCTBOPUTEb, 1) TEMIIepaTypa:
a, B, I

a,0,B, I

+Bce pakTopsl

0, B, I

CkopocTh H3MepsieTCsl KOJMYECTBOM BEIECTBA, BCTYMAIOIIETO B PEAKIUI0 WM 0Opasylomerocs B
pe3ysibTaTe peakliuy 3a eJUHUILY BpeMEHH Ha €IMHUIIE TOBEPXHOCTH pa3zena (a3 1 peakimii:
TOMOTEHHBIX

+TeTepOreHHbIX

MIPOTEKAIOIINX B ra30Boil (aze

MPOTEKAIOIINX B TBEpIoH (paze

CkopocTh u3MepsieTCsl KOJUYECTBOM BEIIECTBA, BCTYMAIOMIETO B PEAKIUIO WM O0pa3yrolierocs B
pe3ynbTaTe peakiny 3a eAUHUILY BpEMEHH B UHUIE 00beMa I PeaKIuu:

+IrOMOT€HHOMN

rEeTEPOreHHOMN

Ha TPaHUIIe TBEPAOE TEJIO — KUIKOCTh

Ha FPaHULIE ra3 — )KUIKOCTh

. 41 -1 -1 1
EnuHALBl U3MEepeHus CKOPOCTH XUMHUYECKOW peakIHH: a) MOJbJ €, O0) 1'MOJb , B) C'MOJb , T)
Mob T MuH ™,

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

Chopmynupyiite OCHOBHON 3aKOH XUMUYECKOW KUHETHKH:

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

+CKOpOCTh peakUMM NPONOPLHOHAIbHA IPOU3BEICHUIO KOHLEHTpAUUid pearupyroumx BeEUIECTB,
BO3BEJICHHBIX B CTCIICHU, PABHBIE CTEXUOMETPUICCKIM Kod(h(puimeHTaM B ypaBHEHUH PEaKIun

CKOPOCTh pPEaKLUU ONpPENEIsAeTCs WU3MEHEHHWEM YHCIa PearupyrolIuX MOJIEKYJ B €JIMHHUIY BPEMEHHU B
ennHuIe 00beMa

CKOPOCTb PEAKIIMHU YBEJIMYUBAETCSA IPU YBEIMUYEHUU TEMIIEPATYPbI

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

+KOHIIEHTpallMel pearupyroIInx BElecTB

MAaCCOM pearupyrommx BEUECTB

KOJMYECTBOM pEarupyolnx BEIIecTB

Ot xakux (paKkTOPOB 3aBUCUT BEIMYMHA KOHCTAHTBI CKOPOCTH XUMUYECKON peaKIuu?
OT BPEMEHM PEaKIuy, TEMIIEPATYPHI, KaTaau3aropa

OT MPUPOJIBI PEAKLUHU, TEMIIEPATYPbI, KOHLIEHTPALUU

+0T IpUPOBI pEaKIMK, TEMIIEPATYPhI, KaTaau3aropa

OT MPUPOJIBI PEAKLIUU U TEMIIEPATYPHI

Korna uncnenHoe 3HaueHNe KOHCTaHThI CKOPOCTH M CKOPOCTHU COBIIAJAOT?
+eci KOHLIEHTpAIMK pearupyrolux BeIecTB OCTOSIHHBI U PaBHbI €IMHULIE
€CJIM KOHIEHTPALlUU PEarupyroINX BEIIECTB TOCTOSHHBI

€CJIM pearupyrouiie BemecTBa U NPoAyKThl peakliui HaXoAsTCs B OJHOM (aze
HUKOI'/Ia HE COBNAJAOT

Kakue W3 mepeuncieHHbIX BO3JAEHCTBUI MPUBEAYT K H3MEHEHHIO KOHCTAHTHI CKOPOCTH pEaKIUu: a)
M3MEHEHUE TeMIeparypsl, 0) M3MEHEHHEe OObeMa PEaKIMOHHOTO COCYy/la, B) BBEJACHHUE B CHUCTEMY
KaTajan3aTopa, r) '3MEHEHHE KOHIIEHTPALU PEarupyroIIiX BEIeCTB.

+a, B

o,r

a,o,r

a,B, T

B kakux ciayyasix CKOpOCTb peaklUU ONPEAENSIeTCS N3MEHEHUEM KOHIIEHTPALIMK Pearupyronx BEIIeCTB
B €IMHUILY BpeMEHU?

€CJIU JaBJICHUE B CUCTEME TTOCTOSTHHOE

eciau 00beM CHCTEMBI ITOCTOSTHEH

+ecnu TeMneparypa CUCTEMBbI IOCTOSTHHA

€CJIM DHEPTUsl CUCTEMBI IIOCTOSTHHA

JInst Kako! peakuny IPpHU U3MEHEHHH KOJMYECTBA BEMIECTBA A CKOPOCTh HE U3MEHHTCS: ) Ayt Br—; 0)
2Aa+Bam—; B) 2AmF2Bry—; 1) 3Am+ Bagy—

a

B

+0, T

a,r
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CYMMy ToKa3aTelieil cTereHen IIpU KOHLOCHTPpAUAX, BXOAAIINX B KHHECTUYCCKOC YPAaBHCHUC Ha3bIBAIOT?

+001TMM KHHETHYECKUM MOPSIKOM PEaKIIHH
MOJIEKYJIIPHOCTBIO PEAKIINU

MOPSIZIKOM PEAKIUU 110 BEILIECTBY
CTEeXHOMETPUYECKUMH K03 puimenraMu

YTo Ha3BIBAIOT MOPSIIKOM PEaKIMH IO BELIECTBY?

+1oKa3aTenb CTENeHH MPU KOHLIEHTPAIINH, BXOSIICH B KHHETHYECKOE YpaBHEHHE

CYyMMY ITOKa3aTesei cTerneHei Npy KOHIIEHTPAIHAX, BXOAAIINX B KHHETHUECKOE YPaBHEHHUE
CYMMY CTEXHOMETPUYECKHX KOI((UIIMEHTOB PeaKIiu

CTEXMOMETPUYECKUI KO3 (HUIIMEHT BeIiecTBa

UYro Ha3bIBAIOT OOLIMM KMHETHYECKUM MOPSJIKOM PeaKIuu?

[I0KA3aTeNb CTEIIEHU MPY KOHLIEHTPALlUU, BXOAAIIEH B KHUHETUYECKOE YPaBHEHHE

+cymMMy IOKazaresney cTeneHel Npy KOHLEHTPAUIX, BXOJAIIMX B KHHETUYECKOE YPaBHEHUE
CYMMY CTEXHOMETPUYECKHX KOI()(DUIIMEHTOB PEaKIN

IIPOU3BEICHUE [TI0KA3ATEIICH CTEIIEHEN IIPU KOHLEHTPpALUAX, BXOJALUX B KHHETUYECKOE YpaBHEHUE

buoxummnueckue pCaKknun, MPOTCKAOMIUE B OpPraHHU3ME YCJIOBCKA, MPCUMYHICCTBEHHO OTHOCIATCA K

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

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

MOPAIKA):

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

PaBHO MOJIOBUHE KOHCTAHTHI CKOPOCTH TpoIecca pacnaaa

UTo Ha3bIBaeTCs MOJIEKYJISPHOCTBIO PEAKIIMU?

YHUCJIO MOJIEKYJI, BCTYNAIONIUX B JaHHYIO XUMHUYECKYIO PEAKITHIO

CyMMa CTEXHOMETPUYECKUX KOA(D(PUIIMEHTOB peakiuu

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

MoryT 51 OPSJIOK peaKkiy U MOJIEKYIIPHOCTh ObITh APOOHBIMU BETUUUHAMU?
U TIOPSII0K, U MOJIEKYJIIPHOCH MOTYT

MOPAJIOK — MOKET, MOJIEKYJISIPHOCTD — HET

+MOJIEKYJISIPHOCTb — MOKET, OPSAJIOK — HET

U TIOPSZI0K, U MOJIEKYJIIPHOCTh HE MOTYT

Yucno MOJeKyIl, pearupyronux B 0JJHOM 3JIEMEHTapHOM XMMHUYECKOM aKTe Ha3bIBAETCS:
+MOJIEKYIISIPHOCTBIO peaKIIUNU

MOPSAKOM PEAKLIUH 110 BEIECTBY

OOIIMM KHHETHYECKUM TOPSIKOM PEaKIIuu

CTEXHOMETPUYECKUM K03(h(PpULIMEHTOM BelecTBa

JUg Kakux peakuuil NOpsiIoK U MOJIEKYJIIPHOCTD BCEI/la COBIaatoT?
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JUTS CIIOKHBIX
+17151 TPOCTHIX MPOTEKAIOIINX B OAHY CTAIHIO
HUKOTIJIa HEC COBHAAaI0T

JUISt MHOTOCTaIUAHBIX PEaKIui

Kak noapaszaensior XuMu4yecKue peakiiuy Mo MeXaHu3My MpOTeKaHus?
+TIPOCTBIC U CIIOKHBIC

TOMOT€HHBIE U T€TePOTreHHBIE

HK30TEPMHUYUECKUE U FHIOTEPMUUYECKHE

oOpaTuMble 1 HEOOpaTUMBIE

Uto Ha3BIBAIOT MPOCTOM XUMUUYECKON peakiuein?

+IpOAYKT 00pa3zyercs B pe3ysbTaTe HEMOCPEACTBEHHOTO B3aMMOICHCTBHS YaCTUI] peareHTOB

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

WCXOJHBIE BEIIECTBA U MPOAYKTHI HAXOAATCS B OJHOM (aze

MPOAYKT 00pa3yeTcsi B pe3ysibTaTe B3aUMOICHCTBHI He O0Jiee IByX YaCTHI

UTo Ha3BIBAIOT CIOKHON XMMHYECKOW peakiuei?

MIPOJYKT 00pa3zyeTcs B pe3ybTaTe HEMOCPEACTBEHHOTO B3aUMOACHCTBUSI YACTUII PEareéHTOB

+KOHEUHBIH NPOAYKT IOJY4YaeTCsl B PE3yJIbTaTe OCYLIECTBIEHUS IBYX M 0oJjiee IPOCTBIX peakuuil C
00pa3oBaHHEM MMPOMEKYTOUYHBIX MTPOTYKTOB

MCXOJTHBIC BEIIECTBA U MIPOAYKTHI HAXOAATCS B OJTHOU (ha3e

MPOJYKT 00pasyeTcs B pe3ysibTaTre B3auMOACHCTBHs 0oJiee IByX YacTHII

Yro Ha3pIBaeTCA TMMUTHPYIOIIEH CTaUEN CI0KHON XUMHUYECKON peakunn?
camast ObIcTpas cTajaus

CTaausl, UMEIOIIAsl HU3KYIO SHEPTHUI0 aKTUBALUU

+camas MeqIeHHas peaKIus

camas CJIOKHas peakius

Kakue cragumn Ha3bpIBaOTCS CONPSKEHHBIMU?

peaknuu, B KOTOPBIX NMPOAYKT MEPBOU 3JIEMEHTAPHOM CTaJIMU BCTYIIAET B PEAKLIUIO BTOPOU CTaJMH U T.J.
MI0Ka He 00pa3yeTcss KOHEUHBIN MPOTYKT

peakuuy, B KOTOPBIX OJHO M TO € BEIIECTBO OJHOBPEMEHHO B3aMMOJIEHCTBYET C OJHUM WIH
HECKOJIbKUMU PEAreHTaMH, y4acTBYys B OJJHOBPEMEHHO MPOTEKAOIINX PEAKLIUAX

+peakiuu, U3 KOTOPBIX OJHA BBI3BIBACT MPOTEKAHME B CUCTEME JIPYroMl peaklMH, HE OCYIIECTBUMOW B
OTCYTCTBHH IIE€PBOM

peaxkiuu, B KOTOPbIX MPOIYKThl PEaKIMK pa3araiorcs ¢ 00pa3oBaHHEM HCXOIHBIX BEIIECTB

Kakue peaknnm Ha3bpIBatOTCS MOCIEA0BATEIbHBIMHU?

+peakiiuu, B KOTOPBIX NPOJAYKT MEPBOM 3JIEMEHTApHOM CTaAuU BCTYIAET B PEAKIMIO BTOPOM CTaauu U
T.J. IOKa HE 00pa3yeTcsi KOHEUHBIH MPOTYKT

peaKkunu, B KOTOPBIX OJHO M TO JK€ BEIIECTBO OJHOBPEMEHHO B3aUMOJCHUCTBYET C OJHHUM WIHA
HECKOJIbKMMH PEareHTaMH, y4aCTBYsI B OJHOBPEMEHHO MPOTEKAIOIINX PEAKIUSIX

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

peaKiuu, B KOTOPBIX MPOIYKTHl PEAKINH pa3iaralorcs ¢ 00pa3oBaHHEM HCXOTHBIX BEIIECTB

Kakue peakuiny Ha3pIBalOTCS NapalieIbHbIMU?
pEaKIMy, B KOTOPBIX MPOIYKT NMEPBON IEMEHTAPHON CTaJMU BCTYNAET B PEAKLUIO BTOPOH CTaAUU U T.J.
MoKa He 00pazyercss KOHEYHBIN MPOTYKT
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+peakiuu, B KOTOPBIX OJHO W TO K€ BEHIECTBO OJHOBPEMEHHO B3aUMOJCHCTBYET C OJHUM WIIU
HECKOJIbKUMH peareHTaMu, y4acTBys B OJIHOBPEMEHHO MPOTEKAIOLINX PEAKIUIX

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

peaKiuu, B KOTOPBIX MPOTYKTHI PEAKIMH pa3iaralorcs ¢ 00pa3oBaHHEM HCXOTHBIX BEIICCTB

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

+CYMMOM CKOpPOCTEH BCEX CTaAMi

CKOPOCTBIO caMoil ObICTPOil cTaann

Peaknuu, B KOTOPBIX IPOAYKT IIEPBOM 3JIEMEHTAPHOM CTaJMM BCTYIIAECT B PEAKLUIO BTOPOH CTaAUM U T.[I.
II0Ka He 00pa3zyeT KOHEUHbIN MPOTYKT Ha3bIBAETCS:

NapajuieIbHbBIMU

+110CII€10BATEIbHBIMU

CONPS)KEHHBIMU

KOHKYPHUPYIOIIUMHU

Peakuuu, B KOTOpPBIX OJHO M TO € BEIIECTBO OJHOBPEMEHHO B3aMMOJIEHUCTBYET C OIHUM WIIH
HECKOJIbKUMU PEAreHTaMH, y4acTBYs B OJJHOBPEMEHHO MPOTEKAOIINX PEAKIIUIX HAa3bIBAKOT:
+IapajuieIbHbBIMU

IIOCJIEI0BATEIbHBIMU

COINPSKEHHBIMU

KOHKYpPUPYIOIIMMHU

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

peaxIus ABISETCS TPUMOJICKYIISIPHOM

peaxius mpoTeKaeT B OJJHY CTaIUIO

+peakius UMEeeT TPETHI TTOPSTOK

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

C poctoM Temmeparypsl YBEIMUUBACTCSI CKOPOCTh PEaKIIHA:
IK30TEPMUUECKUX

+9K30- M SHJIOTEPMHUYECKHX

IHIOTEPMHUUCSCKHX

00paTUMBIX

K xakomy THIy peakiiuy OTHOCATCS PEaKIUU TUAPOIIN3a OEIKOB?
+I10CJIEIOBATEILHBIC

napajieiIbHbIE

CONIPSDKEHHBIE

MIPOCTEIE

[Iporiecc okHCIeHHS TIIOKO3bI B OPraHU3ME — 3TO: a) COBOKYITHOCTh IOCIIE€AOBATENbHBIX peakiuii, 0)
COBOKYITHOCTb  IIOCJIEIOBATEIbHO-TIAPAJJICNIbHBIX ~ peaklud, B) OSK3IPrOHUYECKUH Ipolecc, T)
SHIPPrOHUYECKUH IIPOLIECC.

a,0,B, T

+0, B

49



Kaxk dopmynupyercs npaswio Bant-I'odda?

+1pu MOBBIIEHUU TeMIiepaTypbl Ha 10 TpagycoB CKOPOCTh XUMUYECKOW pEaKIMH yBeIU4YnBaeTcs B 2-4
paza

JUTSE OOJTBIITMHCTBA XUMHUECKHUX PEaAKIHA CKOPOCTh PEAKIIMH YBEIIMYMBACTCS C POCTOM TEMITEPATYPhI
CKOPOCTh PEaKIUH TPOIMOPIUOHAIBHA TPOU3BEICHUIO KOHIEHTPAIIMKA PEarupyroliX BEIIECTB,
BO3BEJICHHBIX B CTCIICHU, PABHBIE HX CTEXUOMETPUUCCKUM KOIPPUITUCHTAM PEAKITUN

IpH TIOHMDKEHUH TeMiiepatypsl Ha 10 TpajycoB CKOPOCTh XMMHUYECKOH PEaKIMK YBEIWYHBAeTCS B 2-4
paza

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

HE U3MEHSETCS

yMeHblIaeTcs B 2-4 pa3a

yBeJIMUYUBaeTcs B 7-8 pa3

YKaKUTe BO3MOXKHBIC 3HAUCHUS TEMIIEPATYPHOTO Kod(D(HIIMEHTa CKOPOCTH peakinii, MPOTEKAIINX B
JKUBBIX OpPraHU3Max:

2-4

+7-9

0oJibire 9

MEHBIIIE 2

YBenuueHne CKOPOCTH PEAKIUU C MOBBIIICHUEM TeMIIepaTyphl BBI3bIBACTCS TIIABHBIM 00Pa30M:
+yBEIMYEHUEM CPEAHEN KUHETUYECKON YHEPTUU MOJIEKYJI

BO3PaCTaHUEM YMCIIA AKTUBHBIX MOJIEKYJI

pPOCTOM YHCJa CTOJIKHOBEHUH

YMEHBIIIEHUEM DHEPTUH AKTUBALUU PEAKLIUN

KaxoBbI IpUUYMHBI BIUSHUSA TEMIIEPATYPbl HA CKOPOCTh peakLun?

M3MEHEHNE KOHILIEHTpAallUM PEarupyroliuX BEIIEeCTB BCIEACTBHE TEIJIOBOIO PACIIMPEHUS WM CXKATUS
KHUIKOCTU

+TemMneparypHasi 3aBUCUMOCTb KOHCTAHThbI CKOPOCTH

M3MEHEHNE DHEPIMH aKTUBALIMM [TPU U3MEHEHUH TEMIIEPATYpPBI

BO3pACTaHMSI YUCIIa AKTUBHBIX MOJIEKYII

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

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

At

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

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

Ecnu xoHCTaHTa CKOPOCTH OIHOM peakuuu (K) OOJNbIe KOHCTAaHTBI CKOPOCTH BTOPOM peaKIuu (K*), TO
TAKOC COOTHOIICHUC Memzxy 3HepFI/I$IMI/I AKTUBAIIUU 3TUX peaKquI:
E.>E,
+E,<E,
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HEJIb3s ONIPECACIUTh
*
E.>>E,

Ecnu npsimast peakiiisi 5K30TepMHUYHA, a OOpaTHas SHAOTEPMHUYHA, TO KakKas M3 HUX XapaKTepH3yeTcs
0oJiee BBICOKMM 3HAYCHUEM SHEPTUU aKTHBALIUU?

npsiMast

+o0patHast

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

a, B

+a, B, T

a, 0

B, T

YeM OOBSICHUTH TOBBINICHHE CKOPOCTH  pPEAaKIWW TIpU BBEACHWM B CHCTEMY Kartaiusaropa? a)
YMEHBIIIEHUEM SHEPruM aKTUBALUHU, O) YBEJIMYEHUEM CpeHEeH KUHETHYECKOH 3HEpPruu MOJIEKYJ, B)
BO3PACTaHHEM YHCIIa CTOJIKHOBEHHH, T') POCTOM YHUCIIa AKTHBHBIX MOJIEKYII.

+a, T

a,B, T

a,0,B,T

B, T

JlelicTBUE KaTaM3aTOpa HA CKOPOCTh XUMUUYECKOU PEAKIIMU OOBSICHACTCS:
BO3HUKHOBEHHEM AKTUBUPOBAHHBIX KOMILIEKCOB

YBEITUYCHUEM YHCIIa CTOJIKHOBEHUHN

+BO3HUKHOBEHUEM aKTUBHUPOBAHHBIX KOMIUJIEKCOB U U3BMEHEHUEM SHEPTUU aKTUBAIUU
HU3MCHCHUEM SHEPTHUU aKTUBAILUU

Uem 00yCIIOBIIEHO YCKOPSAIOIIEE IEHCTBHE KaTaTH3aTOPOB?

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

CYIICCTBCHHBIM YBCIIMYCHHUEM YUCIIa CTOJIKHOBEHUU

HeiictBue (epMeHTOB: a) M3MEHsET TemIoBol 3¢ deKT peakuuu, 0) CHMKAET DHEPTUI0 AKTHBALUH, B)
YBEIMYMBAET CKOPOCTH MPSIMOil U 00paTHON peakuuil, I') ABJIseTCs N30UpaTEIbHbBIM.

a,0,B, T

+0, B, T

o,r

a,0,r

JlelicTBUE KaTalM3aTOPOB: a) a) U3MEHAET TEeIIOBOM AP PeKT peakunu, 6) CHUKAET YHEPIUI0 aKTHBALIUH,
B) YBEJIMUHMBAET CKOPOCTHU MPSIMOM M 0OpaTHON peakuil, r) sBiseTcs n30upaTeabHbIM.

a,0,B, T

+0, B, T

o,r

0, B

[Ipu nmeticTBum (HEpMEHTOB: a) CHHUIKACTCS DHEPIUsl aKTUBAIMM, 0) YBEIWUYUBACTCS CKOPOCTh MPSMOU H
0OpaTHOW peakini, B) M3MEHSETCS TEIUIOBOW S(QQPEKT peakiuu, T) YBEIUYUBACTCS CKOPOCTH TOJBKO
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IIPSIMOM PEAKLUU.
a,0,B

+a, 0

0,B

a,T

YeM 00BsICHSICTCS MOBBIIIEHUE CKOPOCTH OMOXUMHUYECKOM peakluy Py BBEJICHUU B CUCTEMY (hepMeHTa:
a) YMEHbBILIEHUEM PHEPIrUu aKTUBALUMH, 0) YBEJIWYEHHUEM CpEIHEH KHHETHMYECKOW SHEpPruu MOJEKYI, B)
POCTOM UHCIIa aKTUBHBIX MOJIEKYJI, ') YMEHBIIIEHUEM YHCIIa CTOJIKHOBEHMH MOJIEKYIL.

+a, B

a,0,B, T

0,B

a,B, T

3aBHCUMOCTb CKOPOCTH ITPOCTOM peaKLUu OT KOHLICHTPALMU BBIPa)KAET:

ypaBuenue Baut-I'odda

ypaBHeHUe AppeHuyca

+3aKoH neiicTByromux mMacc ['ynpn0epra u Baare

ypaBHeHue bosbliMaHa.

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

+yBenuuurtcs B 16 pa3

yBeJIMUYUTCS B 8 pa3

yBeanuures B 12 pa3

yMeHbIINUTCA B 16 pa3

TemnepatypHblii ko3 duument peakuuu paseH 3. Ilpu ymenbmenun temmnepaTypsl ¢ 60°C no 20°C
CKOpOCTh peaKLuu

yBenuuutcs B 81 pas

yBesnuuTcs B 64 paza

+ymenbiiuTcs B 81 pas

yMeHbIIUTCS B 64 paza

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

3,12

4,21

2,30

+2,67

Kunernueckoe ypaBHEHHE PEAKIIMH MIOKA3bIBAET 3aBUCUMOCTh CKOPOCTH PEAKIIUH OT:
TEeMIIepaTypbl

JIABJICHUS

+KOHIIEHTPALIMH PEarupyrolnX BEIIECTB

IpUPOJIBI M (Pa30BOr0 COCTOSIHUS PEAreHTOB

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

+41Cila CTOJIKHOBEHUH MOJIEKYJ

SHEPTUU MOJIEKYJI

SHEPrUM aKTUBALMH IIpoliecca
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Macchl WA 00beEMa BELIECTBA

E, (3Heprus akTuBanum) 3aBUCUT OT:
TeMIIepaTypbl

+IIyTH IPOTCKAHUS pCaKIINH
MIPUPOJIbl pEAruPYIOLINX BELIECTB

[Topsaok peakuuu no peareHTy — 3TO

+10Ka3aTenb CTENEHU IMPU KOHLIEHTPALMU JTaHHOTO pEareHTa B KUHETUYECKOM YpPABHEHHH, PaBHbBIN
CTEXHOMETPUYECKOMY KOI(PPUIIMEHTY TaHHOM CIIOKHOM peakuuu

[OKa3aresib CTEIEHU, B KOTOPYIO HAJ0 BO3BECTH JAHHOI'O PEAreHTa B KMHETHYECKOM YPAaBHEHUHU IS
CIIO)KHOW peakluu, YTOObl BBIYMCIEHHAS 10 3TOMY YpPaBHEHHUIO CKOPOCTh Oblia pPaBHOM CKOpPOCTH,
HAJICHHOMN KCIIEPUMEHTAIILHO

BEJIMYMHA, TIO3BOJISIONIAS BBIYMCIUTh MOJIEKYJISIPHOCTD PEaKLIMU

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

YBCJIMYCHUEC SHCPIUU daKTUBALIUU MOJICKYJI;

YMCHBIICHUEC BPCMCHU IMPOTCKAHUA PCAKIIUU,;

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

OcoOEeHHOCTAMU (PEPMEHTATUBHBIX PEAKIIMI SBIISIFOTCS:
+crenupuIHOCTh

MHOTOCTaINHHOCTh

CaMOyCKOpEHHUE

UKIUYHOCTh U3MEHEHHS KOHIIEHTPAIUN
MHUKPOTETEPOTCHHOCTh

OT uero He 3aBUCUT KOHCTaHTa Muxasnca B ypaBHEHUU CKOPOCTH (DEpMEHTATUBHON PEAKIIMHU:
Tuna cyoctpara

pH peakunoHHO# cpebl

TeMIepaTypbl U KOHIIEHTpaluu GpepMeHTa

+KOHIICHTpAIUK CyOcTpaTa

OCHOBHBIM pE3yJIBTATOM OKHCIIEHUS TJIFOKO3BI B OPTaHU3ME SIBIISIETCS CONMPSDKEHHBIN C 3TUM MPOIECCOM
cuHTe3 afeHo3uHTpudocdata (ATD) us:

aneHosunaudocdara (ALD)

+anenosunaudocdara (ALD) u dhocdara (D)

ageHozuaMoHodochaTa (AMD) u pocdara (D)

anieHo3nHMoHOopochara (AMD)

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

+reTepOoreHHbIM

CONPSIKEHHBIN

KOHKYPUPYIOIIUI

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

+reTeporeHHbIM

CONPSIKEHHBIN

KOHKYPUPYIOIIUI
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Ecnu pearupyromue BemiecTBa U KaTaJlnu3aTop HaXxoIsATCs B OJHOM (pa3e, KaTaan3 Ha3bIBAeTCs:
+TrOMOI€HHBIM

reTepOreHHbIM

CONPSIKEHHBIN

KOHKYPHUPYIOUIUIA

buonoruueckue Karaau3aTopbl, YCKOpSIOIIME OOJBIIMHCTBO pEaKIUi, NPOTEKAIOUIMX B JKHUBBIX
OopraHu3Max

OakTepuun

+hepmenTs

oenku

AMHHOKHUCIIOTHI

CBOIICTBO (epMEHTOB H3MEHATH CKOPOCTh PEAKIMA OJHOTO THUNA W HE BIUATH Ha MHOTHE Jpyrue
peakIuy, IPOTEKAIOIIUE B KIETKaX, Ha3bIBACTCS:

qyBCTBUTEIHHOCTHIO

IKCTIPECCHOCTHIO

+cnenupuIHOCTHIO

2.4. Tunsl xumuueckux pasHosecuil:
Ilpomonumuueckoe pasnosecue

OCHOBOITOJIO)KHUKH IIPOTOJIMTUYECKON TEOPUU:
JleOaii 1 XroKKeIb

JIprouc u [Iupcon

Appennyc

+bpencren u Jloypu

OCHOBOJIOXKHUKH TEOPUHU CHIIBHBIX 3JIEKTPOIUTOB:
JIprouc

AppeHnnyc

bpecren u Jloypu

+]le0ait u X10KKeIb

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

a, I

0, 1

0, B

CornacHo IpOTOJUTUYECKON TEOPUHU, OCHOBAHHE — 3TO:
JIOHOP THIPOKCH]I HOHOB

+aKILenTop NpOoTOHOB

JIOHOP MTPOTOHOB

aKLENTOp THUIPOKCH] HOHOB

CornacHo NpoTOAUTHYECKON TEOPUH, KUCIOTA — ITO:
JIOHOp THAPOKCHU MOHOB

aKIEenTop MPOTOHOB

+JIOHOP IPOTOHOB

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

aKLIeNTOp IPOTOHOB

Kucnota no JIstoucy — 37o:
JIOHOP ITPOTOHOB

JIOHOP 3JIEKTPOHHBIX Map
+aKnenTop 3JISKTPOHHBIX Map
aKLIeNTOp IPOTOHOB

«Kectkue»  ocHOBaHMS  —  3TO  JOHOPHBIC  YacTHIBL,  oOJajaromue: a)  BBICOKOWH
AIEKTPOOTPHUIIATEILHOCTBIO; ©) HHU3KOM AJIEKTPOOTPUIATEIBHOCTHIO; B) MAaJbIM  OJIOKUTEIHHBIM
3apsA0oM; T) OONBLIMM TOJOXKHUTEIBHBIM 3aps/ioM; J) BBICOKOH NOJISPU3YEeMOCTbIO; K) HHU3ZKOU
MOJISIPU3YEMOCTBIO.

a, B, I

0, B, II

0,1, 1

+a, I, K

«KecTkre» KUCIOTHI — 3TO KHCIOTHI JIbIonca, B KOTOPBIX aKIENTOPHBIC aTOMBI 00JIAJA0T: a) BEICOKOU
3JIEKTPOOTPHUIIATEILHOCTBIO; ©0) HHU3KOH 3JCKTPOOTPHUIATCIIBHOCTBIO; B) MAJIBIM  ITOJIOXKHTEIbHBIM
3apsAaoM; T) OOJIBIIMM TIOJOXKUTEIBHBIM 3apsioM; JI) BBICOKOH TOJMSPH3YeMOCThIO; K) HHU3KOU
MOJISIPU3YEMOCTBIO.

a, B, I

0, B, K

0,1, I

+a, T, X

«MSTKHE» KUCIIOTBI — 3TO KHCIOTHI JIbtouca, B KOTOPBIX aKIEITOPHBIE aTOMBI 00J1aJIal0OT: @) BBICOKOM
AJIEKTPOOTPHUIIATEILHOCTEIO; 0) HHU3KOH DIIEKTPOOTPHUIIATEIbHOCTBIO; B) MaJbIM  MOJOKUTEIBHBIM
3apsioM; T) OOJBIIUM TOJIOKUTEIBHBIM 3apsSOM; J) BBICOKOW TOJSIPU3YEMOCTBIO; ) HHU3KOH
MOJIIPU3YEMOCTBIO.

a, B, I

+0, B, I

0, T, I

a, T, XK

«MsTKHe» OCHOBAHHS — 3TO JIOHOPHBIC YaCTHIIBI 00T IAONTHUE: a) BBICOKOH 3JIEKTPOOTPHUIIATEIIBHOCTHIO;
0) HHU3KOH DJIEKTPOOTPHIIATEIILHOCTBIO; B) MaJbIM MOJIOKUTEIBHBIM  3apsijioM; T) OOJBIIUM
MOJIOKUTETBHBIM 3apsAI0M; J1) BBICOKOH TMOJISIPU3YEMOCTBIO; %K) HU3KOH MOJIIPU3YEMOCThIO.

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

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

+a, 0, B

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

JIOHOPHBIMH aTOMaMH B «MSTKHX» OCHOBAHHMSAX MOTYT OBITh: a) KUCJIOPO; 0) ¢GTOp; B) a30T; I') YIIIEpoOI;
1) cepa; k) HoJI.

a,0,B

+r, I, K

a,0, 1

a,B, T

B cootBercTBuu ¢ mpuHnunom [Tupcona Gosee mpouHbie COSTUHEHUS 00Pa3yIOTCs MPU B3aUMOJICHCTBHH:
a) <«OKECTKHX» KHUCIIOT ¢ «MATKUMU» OCHOBAHMSMHM; 0) «MSITKHX» KHCJIOT C «MSITKHMH» OCHOBAHHSIMH; B)
(OKECTKHUX» OCHOBAHHUH C «MATKHMMU» KUCIOTAMH, T') <OKECTKHX» OCHOBAHHUH C <OKECTKHMMM KHUCIOTAMH.
a, 0

B, T

0, T

+0, T

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

+B, T, €

B, I, €

0,B,T

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

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

+NH,"

E

HSO,

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

a, T, T

B, JI, K

+B, T, 1

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

0,B,1,¢€,3

0,1,T,€,3

+a, 0, 1, €, 3

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

+a, B, I

0,B, ¢
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a, T, 1
0,B,T

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

a,0,B,T

+a,B, T, 1

a,0,r, 1

0,8, T, 1

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

a,0,T

+a, B, I

B, T, I

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

+0, T, I

0, T, K

a, B, XK

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

+0, B, I, €

a, T, I, X

0, 1, e, K

a,0,1,¢e

pH pactBOpa — 370!

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

KpOBU

JKEIIyJOYHOT0 COKa

JIUKBOpa

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

8

5

13

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

8

+3

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

8

S)

+12

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

11

5

+13

Uemy paBHA KOHIIEHTpalMs HOHOB BOAOPOa B pacTBope npu pH = 3:

+10°
106
107
10 -11

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

10°
+10°°
107
10 -11

Uemy paBHO 3HaYeHHE PH CHIBOPOTKH KPOBH?
1-2

50-7,0

+7,35+0,08

6,35 - 6,85

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

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

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

50-70

7,35+ 0,08

+6,8 - 7,45

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

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

CrerncHb AUucconranru B paCTBOpax 3JICKTPOJIUTOB — 3TO OTHOUICHUC!

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

CremneHb JHUCCOIMAIIMM 3aBUCHT OT: a) 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 auccormanmu H » S Gosbie pacTBope:
0,IM

0,01M

0,001M

+0,0001M

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

+a, 0, T

a,0,B

a,B, T

0,B, T

ITpu no6aBneHNM K pacTBOPY YKCYCHOM KHCIIOTHI alieTaTta HaTpHsi:

crenieHb 1 KoHcTanTa quccormanuu CH3COOH ymeHnbmuTest

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 YKCYCHOM KUCIIOTHI THAPOKCHIA HATPUS:

creneHb 1 KoHcTaHTa qucconranuu CH3COOH ymenbmmTest

creneHb 1 KoHcTaHnTa qucconuanuu CH3COOH yBenuuntcs

CTETIeHb TUCCOIUAIIMYA YMEHBIIIUTCS, 8 KOHCTAHTA JUCCOIUAIIIH HE H3MEHUTCS
+CTelneHb IUCCOLHUAINH YBEITUUUTCS, @ KOHCTAHTA AUCCOLUAIIUN HE U3MEHUTCS

Honnas cuma pacTBOpa — 3TO:

IMPOU3BCACHUC KOHIICHTPAIIMU MOHA Ha KBaJApaT €ro 3apsan

MPOU3BCACHUC KOHILICHTPAIIMU MOHA Ha €ro 3apia]

+HOJ'IYCYMM3 MIPOU3BCACHHNA KOHICHTPpAIUA NOHOB Ha KBaJpaT UX 3aps10B
CyMMa MpOU3BCACHUS KOHICHTPAIMNU HOHOB HA KBAJIpaT U3 3apia]g

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

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

BO3pacTaet

HE U3MEHSETCS

YMEHBIIACTCS

+CHavajia yMEHbINACTCA, 3aTEM BO3pACTaeT

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

a,0,B

a,0,r

+0, B

a,0,B,T

B kuMBBIX OpraHu3zMax OOJIBIIIOC YBEIMYCHHE HOHHOW CHJIbI NMPUBOIUT K: @) YMEHBIICHUIO CTCICHH
MOHM3AIMN OCJIKOB M HYKJICHMHOBBIX KHCIIOT; 0) JETHApATAIlMH IMOJIMAICKTPOIUTOB; B) YMEHBIICHHUIO
KOJIMYECTBA CBOOOIHOM BOJIBI; I') H3MCHEHHIO KOH(DOPMAIIMH ITOJIUIJICKTPOIHUTOB.

a,0,B

0,B,T

a,0,T

+a, 0, B, T

3akoHa /le0Oas-Xrokkenst popMynupyercs cieayoumM o0pa3oM:

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

B KOHILEHTPUPOBAHHBIX pPACTBOPAaX CHJBHBIX DJJIEKTPOJIMTOB C OJWHAKOBOM HWOHHOW CHJIOH
KO3 PHUIIMEHTH aKTUBHOCTH KaTUOHOB U aHMOHOB OJJUHAKOBOM 3apsAHOCTH PaBHBI

+B pa30aBJIEHHBIX PAaCTBOPAX CUJIBHBIX AJIEKTPOJUTOB C OJUHAKOBOW HOHHOM CHIION KO3()()UIIMEHTHI
AKTUBHOCTH KaTMOHOB M AHUOHOB OJMHAKOBOM 3apsAAHOCTH pPaBHBI HE3aBUCUMO OT MX 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 paernoeecue

Heo6xoanMoe yciaoBre CylecTBOBaHUS T€TEPOr€HHOI0 PaBHOBECHS:
HEHACBIIIEHHBII pacTBOP COMpHUKAacaeTcs ¢ TBepAOH (a30il JAHHOTO IEKTPOIUTA
+HaCBILEHHBIA PACTBOP COMpPUKAcAETCs C TBEpJoH (pa30ii JaHHOTO AIIEKTPOSIUTA
NepEeHaCHIIIEHHBIN pacTBOP COMPUKAcCAETCs C TBEPAOH (pa30it JaHHOTO HIEKTPOIUTA

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 BBINIAAAET

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

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

+K <TI,

Ks=1I¢

B HenachineHHOM pacTBope kKoHcTanTa pactBopumocty (K) mpuHuMaer 3HaueHue:
+K > I1,

Ks<II

Ks=1I,

B HaceiieHHOM pacTBope KoHCcTaHTa pactBopuMocTH (K) npuHumaer 3HaueHue:
Ks>Ile

Ks<IL

+Ks=11¢

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

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

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

K= 4S®
K= 252
+K,= S?
K= 483

Yem MeHbIle KOHCTaHTa pacTBOpuMocTH (Ks) MaqopacTBOPHMOro JIEKTPOIINTA, TEM:
+MEHBIIIE €T0 PaCTBOPUMOCTH

pacTBOpUMOCTB He 3aBUCHUT OT K

00JIbI1IE €r0 PACTBOPUMOCTh

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

SIS0,

+CaS0,

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

CaC03

CaSO4

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

+Ca (NO3)2

K,COs3

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

+CaCl

K2COs3

K2SO4

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

NaCl

+Na,CO;

NaH COg

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

Ca (NOg)z

NaCl

+Na,SO,4

Ocanox 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. YBEIMYMBACTCS MOHHAs CHJIA PACTBOPA, YMCHBIIACTCS aKTHBHOCTh MOHOB, PacTBOP
CTaHOBHUTCS HCHACHIIIICHHBIM

JOTIOJTHUTEIBHO 00Pa30BBIBATHCSI, T.K. PACTBOP CTAHOBUTCS MEPECHIICHHBIM

M3MEHSATHCS HE OyneT

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

+Sr2*

Ca**

Mg**

K pactBOpy, 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, conepxamiemy nonsl Tanus (1) u cepebpa (I) B paBHBIX KOHILIEHTpalMsIX, JH00ABIAIOT IO
KaIUIsIM pacTBOp XJopuaa Hatpus. Kakoil u3 ocagkoB oO6pa3yercs mepBbIM?

TICI

+AgCl

OJIHOBPEMEHHO

K pactBopy, conepxamemMy cynbdar-, ockaiar- u ruapodochar-aHnOHB B PaBHBIX KOHIIEHTPAITUsX,
J00ABJISIOT O KAIJIsiM pacTBOP coliu KambIus. Kakoit u3 ocaakoB oOpa3yeTcs mepBbIM?

CaS0,

+CaC,0,4

CaHPO,

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

CaS0Oq
OJIHOBPEMEHHO

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

+BaS0,, SrSO,4, CaS0,

CaS0g, SrS0.4, BaS0O4

SrSQO4, BaSO,4, CaS0,

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

a

+0

OJTHOBPEMEHHO

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

+yMEHBIIACTCS

YBEJIMYUBAECTCS

HE U3MEHSETCS

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

+yMCHbBIIACTCS

YBEJIMYNBAETCS

HE U3MEHSETCA

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

+CaCl,

NazPO4

NaNO3

NaCl

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

0

+aub

HE TpoTeKaroT 00e

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

+0

ano

HE TpoTeKaroT 00e

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

PactBopuMOCTh Ma10pacTBOPUMOTO COEIMHEHHS B IPUCYTCTBUM OJHOMMEHHOTO MOHA:

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

+yMeHbIlIaeTcsl, T.K. HMOHHOE Te€TEePOreHHOE paBHOBECHE CMeENIAeTcs BJIEBO, BO3PAcTaeT CKOPOCTh
KpUCTAJUTU3ALUU

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

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

PacTBOpUMOCTH MamoOpacTBOPUMOTO SJEKTPOJIUTA B MPUCYTCTBUU MHAUGDPEPEHTHOTO SIEKTPONIUTA, HE
CoJIepKalllero C HUM OJJHOMMEHHBIX HOHOB:

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

YMEHBIIIUTCS, T.K. PACTBOP CTAHOBUTCS MEPECHIIIEHHBIM

HE U3MEHUTCH, T.K KsHE 3aBUCUT OT 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 pacTBoOpsieTcsi B COJNSIHOW KHCIOTE, BXOJSIICH B COCTaB JKenymaodHoro coka, a BaCOj
pacTBopsieTCs

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

BaSO, nornomaer peHTreHOBCKHE Ty4l

ucnoisk3oBanne BaSO, sxoHOMUYEecKHu Ooliee 1enecooopa3Ho

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

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

a,r

+0, B

a, B

o,r

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

CaHPO,

CayH(POy)3

+C&5(PO4)3OH

HoHsb! 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

+ysenmuenuto I1;, Ks He namensiercs

yBenmdenuto [ u yBenuuenuro Kg

ymenblnenuto [1;, KsHe m3mensiercs

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

ymenbieHuto 1, u ymenpmenuro K

+yBenuuenuto I, Ks He usmensercs

yBenuuenuto 1, u ysennuenuio K

ymenbienuto I, Ky He namensercs

O0pa3syrolyecs nocie ebl KUCJble MPOAYKThI CIOCOOCTBYIOT:

YKpEIUJICHUI0 3yOHOH TKaHU

HE BIIMAIOT Ha 3yOHYIO TKaHb

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

+paspynienuio 3yOHOM TkaHu, T.K. katmon H' HelTpamusyeT obpasylommecs HpU AMCCONUALMH
TMIPOKCHANIIATUTA aHUOH TMAPOKCUIIA, a MOJIOYHAs, IMPOBUHOIPAHAs U STHTApHAs KUCIJIOTHI CBA3BIBAIOT
VOHBI KaJIbIUs B YCTOWYNBBIE KOMIIJIEKCHBIE COCIMHEHUS

[Maronmoruyeckoe HapyIICHUE TETEPOrSHHOTO PABHOBECHS B )KMBOM OpPTaHM3Me — 3TO 00pa30BaHHUE:
Ca5(PO4)3F

CayH(PO4)s

+Sr5(PO4)3OH

Ca5(PO4)3OH

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

a

0

B

+0, B

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

a,0,B

0,B,T

+a,0,T

a,B, T

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

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

K paspymienuro 3yOHON TkaHu, B coctaB kotopoit Bxomutr Cas (PO4)3OH, Oymer npuBoauTh: 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) oOpa3yerca nomnonHutenabHoe KoimuecTBo CaHPO,; 6) CaHPOq4
pacTBopsieTcsl; B) KOHLEHTpalus HOHOB HPO,* YMEHBIIAETCs; T) KOHLEHTpalMs HOHOB HPO,*
YBEJIUYHBACTCS.

+a, B

a,r

0, B

o, T

OKucaumenvHo-60CCIMAHOBUMENbHOE paenoesecue

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

39;

78,

26;

13.

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

39;

78;

26;

13.

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

49;

+98;

32,67,

40.

Onpenenuts MOJIPHYIO MacCy SKBHBAJIICHTA OKHCIUTENS (T/Moib) B peakimn KMnO4 + Nap,SO; +KOH
— KboMnOy4 + NasSO4 + H,O

31,6;

52,67,

+158:; .

63.

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

49;

18,25;

6,08;

36,5.

OrnpenenuTh MOJSIPHYIO MacCy SKBHUBaJIeHTa BoccTaHoBUTENA (T/M0u1b) B peakiuu: Kl + HySOy(koH1r.) —
I, + H,S + Ky,SO4 + H,O
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166;

83;

98;

12,25.

Onpenenuts MOJIIPHYIO MacCy 3KBUBaJeHTa OKUCIUTeNs (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;

JIMCTIPOIIOPIIMOHUPOBAHME;

OBp HE MIPOTEKAET.

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

OKHCJICHUE;

JTUCTIPONOPIIMOHUPOBAHUE;

OBp HE MPOTEKAET.

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

98;

49;

32,67,

196.

Momnsipuas macca skBuBasieHTa H3PO4 (r/Monb) B peakuuu H3PO4 + 3NaOH — paBha:

98;

49;

32,67,

196.

Onpenenuts MOJNIIPHYIO MacCy SKBUBaJIEHTa OKUCIUTENs (r/Moib) B peakunn KMNnO,4 + NapSO3 + H,O —
MnO, + KOH + Na,S0,

31,6;

52,67,

158;

63.

OmnpenennTh MOJISIPHYIO MacCy SKBHBajeHTa BocctaHoBHTENs (T/Moib) B peakiuu: CrCls + Br, + KOH
—K,5CrO4 + KBr + KC1+ H,0

26,42,

79,25;

52,83;

158,5.

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

83;

98;

166;

12,25.

OnpenenuTs MOJISIPHYIO MacCy SKBUBAJIEHTa OKuciuTens (r/mMoins) B peakuuu HaSO3+ Cl, — HCL +
H,SO, + H,O
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49;

98;

24.5;

35,5.

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

31,6;

52,67;

158;

17.

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

+BOCCTaHOBJICHUE,

OKHCJICHUE;

JTUCTIPOTIOPIIMOHUPOBAHUE;

OBp HE MPOTEKAET.

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

OKUCJICHUE;

JTUCTIPONIOPIIMOHUPOBAHUE;

OBp HE MPOTEKAET.

Pagnosecue Komnﬂekcooﬁpmosauuﬂ

KoMIIeKCHBIE COEIMHEHUS — ITO:

CJIOKHbIE YCTOMUMBBIE XUMUYECKHE 00pa30BaHuUs

BEIIECTBA, COCTOSIINE U3 KOMIUIEKCOOOPa30BaTeNsl U JIUTaH/10B

COEIMHEHMS], COCTOSLINE U3 BHYTPEHHEN U BHEIIHEN cepbl

+CJIOKHBIE YCTOWYMBBIE XHUMHMUYECKHE COEAMHEHUS, B KOTOPBIX 00s3aTelIbHO IPHUCYTCTBYET CBS3b,
o0Opa3oBaHHasl 110 JOHOPHO-AaKIIENITOPHOMY MEXaHU3MY

KomriekcooOpa3zoBaresu — 3T0:

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

Haumensiieit komruiekcooOpa3yromieit CmocoOHOCTBHIO 00J1a1at0T:
d-ameMeHTHI

+S-3JIEMEHTEI

P-2JIEMEHTHI

f-anmemMeHTBI

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

Mg

+Co

Al

HazoBute xommiekcooOpazoBarens B reMOTJI00UHE:
0

Cu
+

Fe®
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+Fe?*
Fe’

Jluragae! — 3TO:

MOJIEKYJIbI, JIOHOPBI JIEKTPOHHBIX T1ap

HOHBI, aKIIENTOPHI JIEKTPOHHBIX Tap

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

ITpu 0Opa3oBaHUM KOMIUIEKCA JIMTAH/bI SIBIISIOTCA:

+I0HOPOM 3JIEKTPOHHOM Mapbl

aKLENTOPOM 2JIEKTPOHHOM Mapbl

U JOHOPOM, U aKL[ENTOPOM 3JIEKTPOHHOM Mapbl

KOBAJIGHTHAsI CBSA3b B KOMILJIEKCE 00pa3yercsi 10 0OMEHHOMY MEXaHU3MY

Kakas cBsi3b MEXy KOMILIEKCOOOpa3oBaTeneM 1 JIUraHaaMu?
+KOBAJICHTHAS 10 JOHOPHO-AKLEIITOPHOMY MEXAHU3MY
KOBAJIEHTHAsl 10 OOMEHHOMY 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 SJICKTPOHOAKICIITOPHBIX aTOMOB B KOMHHCKCOO6p3.30BaTeJ'Ie

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

+0u- u NOJINACHTATHBIC IUT'aHAbI

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

a, 0, 1

0,B,T

BCE

[To meHTaTHOCTH ITUIICHINAMUHTETpAAIETAT SBJISCTCS JTUTAHAOM:
MOHOJEHTATHBIM

+I0MHMAEHTAaTHBIM

ONIEHTATHBIM

TETpaJeHTATHBIM

KaxkoBa nenrataocts uranga OH™?
+MOHO-

ou-

MOJIHU-

TeTpa-

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

Kaxkoii nurann siBiusgercsa OMIEHTATHBIM:
+C0Oz>

OH

H,0

NH;

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

F, NO,, CNS’, C,04*

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

H,0, CO3%, CN", NHj

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

+a, 0, B, T

0,B, T

0,B

a, T

JI71s HOHOB IEOYHBIX METAJLIOB KOMILIEKCOOOpa30BaHUE MAJIOXapaKTEPHO BCIICJACTBHE: a) YCTOWYMBOMN
AIEKTPOHHOU CTPYKTYPHI; 0) OONBIINX pa3MepoB; B) MAJIOTO 3apsjaa sjpa; T') ci1aboro MoJsSpH3yIOIIero
JIeNCTBUS.

+a,0,B, T

a,0

0,B,T

a,0,r

B kakomM KkauecTBe rajloreHbl BXOAAT B COCTaB KOMIUIEKCHBIX COEIMHEHMH: a) JMraHjuoB; O)
KOMILIEKCO00pa3oBaTeieil; TUraH10B U KOMILJIEKCO0Opa3oBaTeeii; I) BHEIIHEN cepsl.

a,0

o, T

B, T

+a, B, T

YHUATHON — 9TO: a) aHTHAOT, OOpa3yIOImUi KOMIUIEKCHOE COCIWHEHHE C TSKEITBIMH MeTajiaMu; O)
JIEKapCTBEHHBIN Tpernapar, MPUMEHSEMBId Ui yAy4dIIeHUs KpPOBETBOPEHUS; B) MPOTUBOSAHNE MPH
OTPaBJICHUH CEJICHOM; T') XOPOIIIO PacTBOPHMAsi COJIb, cojeprkamias ase SH-rpymnms.

a

0

+a, T

B

KomimtekcoHbl — 310!

JIFOOBIE TUTAHIB

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

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

MOHO- ¥ OMIEHTATHBIE JIMTaHIbI

Uro co6oii mpeacTaBiIseT reMOrIO0NH M0 XUMUYECKOU pupoe?

+CIJI0’KHBIN O€JI0K, Coep KA XeIaTHBII MaKPOLIMKII TeM C XKEJIe30M B CTETIEHU OKUCIEHUs +2
KHCIBIN O€JIOK, coiepKalinii HeOeIKOBYIO YacTh — I'eM C JKeJIe30M B CTEIICHH OKUCIICHUS +3
TpaHCHOpTHasA (hopMa KUCI0poJa, CoAepKallasi aTOM XkKelle3a B HEUTPaJIbHOM COCTOSHUU
pe3epBHas popMa KHCIOPOAa, COAEprKaIas aToM jKeJie3a B CTETIeHU OKHCICHHS 12

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

, N

'S,
, O,
, P,

+
@)

I TO
oz

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

+4HCII0 IUTraHg0B

3apsi BHYTpeHHEH chepbl

KoopauHairionHsle uncia 0-31eMEHTOB: a) MMOCTOSHHBL, 0) HEMOCTOSHHBI; B) yaiie 4YéTHbIe Yncina 4-8; r)
Jare He4€THhIe uncia 5-9

+0, B

a
0
o, T

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

6, +3

2,+2
6, +2

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

4, +3

6, +2

4, +3

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

4

+6

3

Jlyig nuHKa B OMOHEOPraHMYEeCKUX KOMIUIEKCAaX XapaKTepPHO KOOPAMHALIMOHHOE YHCIIO:
+4
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N Ao
o

VKaXUTe KOOPAMHAMOHHOE YHCIIO LEHTPAILHOTO 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),]
6, +3

4, +3

2, +2

+2, +1

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

6, +2

2, +2

2, +1

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

+6, +4

2, +2

2, +1

K KaKoMy KJIacCy OTHOCHTCS KOMITIEKCHBI HoH [Zn(H20)4]%":
THIPOKCOKOMILIEKC

aMMHHOKOMILICKC

Al I0KOMILIEKC

+aKBaKOMIIIECKC

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

aAMMHHOKOMILICKC

+al U I0KOMILIECKC

AKBAKOMILIEKC

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

+aMMHHOKOMITJIEKC

aIMI0KOMILIEKC

AKBAKOMILIEKC

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

aAMMHHOKOMITICKC

Al I0KOMILIEKC

AKBaKOMILIEKC



Kakoii koMIIekcooOpa3oBaTeb BXOJAUT B COCTaB OMOKOMILIEKCA - TeMOTII00NHA
K+

Fe?*

Fe®*

co**

Kakoii koMITIIeKco00pa3oBaTeib BXOJAUT B COCTaB OMOKOMILIIEKCA - BUTAMUH Bi)
K+

Fe?*

Zn**

+Co

Kako#i KoMILIEKCO00pa30BaTelb BXOAUT B COCTAB OMOKOMILIEKCA - KApOOKCHUIIENITHIA3a
K+

Fe2

+Zn2+

co®

Kakoii koMIiekcooOpa3oBareib BXOAUT B COCTaB OMOKOMILIIEKCA - METTE€MOIJIOONHA
K+

Fe**

+Fe®

Co*

Kakoii koMIIIekcooOpa3oBareib BXOJAHUT B COCTAB XJI0poduiuia:
Zn*

Fe”*

+M g2+

Co*

MOHOJEHTATHBIMU SIBJISIFOTCS JIMTAHIbI:
STWICHIUAMHH U 3TaHOJ

JTMaHHMOH I11aBeJIeBOM KUCIOTHI U MOIU — UOH
EATA wu tpunon b

+1UaHu] — aHUOH U aMMHaK

bunenTaTHBIMU SBISIOTCS JIUTAH/BI:
+3TUIICHIMAMHH U TUMETUITIMOKCUM
JTMaHHUOH I1aBeJIeBOM KUCIOTHI U MOJUA — UOH,
nopGupuH 1 TpUJoH b,

LMaHUJ — aHUOH ¥ aMMHaK.

Kaxyro reoMeTpiudecKyio KOH(GUTyparuio nMeeT KomruekcHsiii nod [Ag(NH3),]":
KBaJ[paTHO — IUIOCKOCTHYIO

+IIMHENHYIO

OKTadIPUIECKYIO

TETPadAPUUECKYIO

Kakyro TeoMeTpUaecKyr0 KOH(QHUTYPAIHI0 HMEeeT KOMILICKCHBI 1oH [SiFe]”:
KBaJ[paTHO — IUIOCKOCTHYIO

JINHENH YO

+OKTa3IpHUYCCKYIO



TETPA3APUUYECKYIO

Kakyko reOMeTpHYeCcKy0 KOHUIypaIiio uMeet KoMiuiekcHsiit non [Cu(NHz)]*":
KBaJ[PaTHO — IJIOCKOCTHYIO

JINHENHYIO

OKTa3IpUYECKYIO

+TeTpa’dJpUIECCKYIO

Kakoii Tun rubpuan3anny HeHTPaIbHOTO aTOMa B KOMITJIEKCHOM HOHE [Co(NHg)e]a':
sp®

sp

+Sp3d2

sp°d

Kakoii T rubpuau3anuy neHTpanbHoro aroma B komruiekcHoM noHe Ko[NiCly]:
3
+sp

Kakoii Tun rubpuansanuu opoutaneit Fe B remoriooune:
sp’

+Sp3d2

Sp

sp’d

OrpeennTe reoMeTpHIecKyo GopMy KOMILIeKCHOro HoHa [PtCl,]%:
OKTasIp

+KBaIpar

TETpa’Ip

JINHEHas

Yem MeHblIIle KOHCTAHTa HeCTOMKOCTH (K),) KOMIUIEKCHOTO COCMHEHHSI, TeM KOMILIEKC OoJee:
+yCTONYUBBIN

YCTOMYMBOCTH ONPENETACTCS BEMUUYUHON K,

HEYCTOMYMBBIN

PacTBOPUMBIN

AnreOpanyeckass CyMMa CTENEHEM OKHCIEHHs MOHOB-KOMILIEKCOoOoOpa3oBareneili B  CIEAYIOLIUX
xommtekcHbIx noHax [Ni(NH3)sCI]*, [AuCl4] ™

paBHa +2

paBHa +4

+paBHa +5

paBHa +6

AnreOpanueckas cyMMa CTEIICHEH OKUCIIeHUsT KoMIUTeKkcooOpasoBatenei B coequaenusnx: K[Ag(CN),],
an[Fe(CN)e], Kg[Al(OH)e]

paBHa 0

paBHa +2

paBHa +4

+paBHa +6
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Anrebpandeckass CyMMa CTENEHEH OKHCJIEHHs HOHOB-KOMIUIEKCOOOpa3oBareneii B CICIYIOMIMX
KoMILtekcHbIX HoHax: [CU(NH3)4]%*, [PtCls]*, [AI(OH)]*:

paBHa 13

paBHa +4

+paBHa +9

paBHa +10

Omnpenenure 3apsia BuyTpenneit cdhepsl B coenuneann Kyq[Fe(CN)sg]:
3apsg +4

3apsn -3

3apsg +2

+3apsn -4

Hon Mg2+ obpasyet komIuiekcs ¢ a) AT®; 6) AJID; B) PO; r) HoPO:
a,B, T

0, B

+a, 0

0,B, T

Karanasa — Baxkueliliee KOMIUIEKCHOE COEMHEHNE, METATIIO(EPMEHT, KOTOPBIN KaTATU3UPYET PEAKIIUIO:
RH; + H,O, —» R + 2H,0

+2H,0, — O, + 2H,0

2H;R + O, — 2R + 2H,0

CO; + H,O & H,CO3 H" + HCO

Baxnyio poinp B OpraHM3sMe WrpalOT MHOTOSZIEpPHbIE  KOMIUIEKCHI: a) TIeMoroOuH; 0)
KeJIe30CepONPOTEHUHBI; B) IMTOXPOMOKCH/1a3a; T') METTeMOTJIOONH:

a,B, T

+0, B

0,B, T

OcHoBHbIE  (pu3nonorudyeckue (opmMbl T'eMOIJOOMHA: a) OKCHIeMOIJIOOuH, rem-Fe”*- O 6)
kapbamuHoremoriooun,  [rmooun-CO]; B)  kapOaMHHOTeMOTTIOOHWH, rem-Fe?*-  COy; T)
KapOOKCUTeMOTIIO0HH, rem-Fe?*- CO; 1) MeTremMoriioOuH, rem-Fe3*- OH:

BCE

a, T, T

0, B

+a, 0

a,B, T

2.5. Ceoutcmea oyghepnvix pacmeopos

3nauenue pH 6ydepHbIX pacTBOPOB MpHU A0OABICHUH HEOOIBIINX KOJINYECTB KUCIOT U OCHOBAHUI:
COXPAHSIOTCS MOCTOSIHHBIMH, T.K. J00aBIIsieMble KATHOHBI BOJIOPOJIa U AaHMOHBI THPOKCH/IA CBSI3BIBAIOTCS
COOTBETCTBEHHO aKLIETITOpPaMH M IOHOPaMH MPOTOHOB Oy(epHOil cucTeMbl

+COXPaHSIOTCS MPUMEPHO OCTOSHHBIMU /10 T€X IOp, TOKA KOHIEHTPAIIM1 KOMIIOHEHTOB Oy(epHBbIX
cucTeM OyayT MpeBbIIaTh KOHIIEHTPAIMK 100aBIsEMbIX HOHOB

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

BydepHbie pacTBOpPBI MOTYT COCTOSITh H3. ..
CHJIBHBIX KHCJIOT U C1a0bIX coyiei
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+ci1a0bIX KUCJIOT U UX COJIEN
CWJILHBIX OCHOBAHHU U UX COJIEH
+c1a0bIX OCHOBAHUM U UX COJIEN

Bydepnbie pacTBOpbI OBIBAIOT. ..
+IEI0OYHEIE

+KUCIIOTHBIC

am(poTepHbIC
OKHUCJIUTEITHHO-BOCCTAHOBUTEIILHBIE

BydepHbie pacTBOPBI MO3BOJISIOT. ..

OCaXJaTh MEUIAIOIINE HOHBI

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

+coxpaHsATh HYXHbI pH mipu pa3daBienun pactBopa

NOJIIEP>)KUBAaTh HEOOXOJUMBII COJIEBOM COCTaB pacTBOpa

BydepHbiMu SBASIOTCS PaCTBOPBI:

YKCYCHOW KHCIIOTHI B (hopMuaTa HaTpust
+kapOoHaTa HATpUA U TUAPOKApOOHATA KaIUS
runpodocdara HaTpU U TUAPOKApOOHATA HATPHS
XJIOpUJIa aMMOHHUS U CyiIb(paTa aMMOHUS

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

PH = pKa - |9 Cco,m/ CK-mbz

+PH :pKa - Ig CK—mbIICco,m

PH = ng - Ig Clc-mbl/ Cco,m

pH OCHOBHBIX 6y(1)ep0B BbIPAKACTCA 3aBUCUMOCTBIO. ..
pH :ng - Ig COCH/CCOJIM

+pH = 14 — pK; + 19 Coerd Ceom

pH =14+ pK, —19 Coerd Ceom

pH =14 - pK,;+ 19 Ceonl Coen

Uem Oomblrie KOHIIEHTpalus c1aboil KUCIOTHI B KUcIoM Oydepe mpu mpodYrnX paBHBIX YCIOBHUSAX, TEM. ..
+mensiie pH

6onbuie pH

OydepHbIit pacTBOp MEHEe KUCIIBIN

OydepHblit pacTBOp OoJee mer0qHon

ITpu no6aBneHnn k kuciaomy O0ydepy HeMHOTO CHIIbHOU ménoun ero pH...
HE MEHSETCS

+HE3HAYUTENBHO YBETMUUBACTCS

HE3HAYNTEIBHO YMEHBIIACTCS

3HAYUTEIbHO BO3PACTAET

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

HE3HAYUTENILHO YBEIUYHUBAETCS

+HE3HAYUTEIbHO YMEHBIIAETCS

3HAUUTEIBHO YMEHbIIAETCA
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[Ipu noGapneHuu K menoyHoMy Oydepy HEeMHOTO CHIIbHOM 1m1€nouu ero pH...
HE MEHSETCS

+HE3HAUUTENBHO YBEINUYUBACTCS

HE3HAYMUTEJIbHO YMEHbBIIIACTCS

3HAYUTEJILHO BO3PACTACT

[Tpu noGaBneHuu K Kuciaomy 0ydepy HEMHOTO CHIIBHON KHUCIOTHI ero pH...
HE MEHSIETCS

HE3HAYUTEJIbHO YBEINYHUBAETCS

+HE3HAYUTEIHLHO YMEHBIIAETCS

3HAYUTEJILHO BO3PACTACT

IIpu no6aBneHnu Kk kuciaomy O0ydepy HeOOIbIIOro KOIUYECTBA CUIIbHON KUCIOThI ero pH Mensercs
HE3HAYUTEINIBHO, T. K. ..

+CuIIbHAs KUCIIOTA HEHUTPaTU3yeTCsl CONbIO

CHJIbHASI KHCJIOTA HEUTpAIH3yeTCs C1a00l KUCIOTON

CHJIbHAs KHcII0Ta pa3zbaiisieTcst 0ydepHbIM pacTBOPOM

CHJIbHAS KHCIIOTA HEUTPATH3yeTCsl C1a0bIM OCHOBAaHHEM

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

CUJIbHOE OCHOBAaHHUE HEUTPAIM3YETCS] CUIIBHOM KUCIOTON

+CUIIbHOE OCHOBaHME HelTpanu3yercs ciaboil KucaoTon

crabasi KHCI0Ta HEUTpanu3yeTcs c1adbIM OCHOBAHHUEM

CUJIbBHOE€ OCHOBAaHUE HEUTPAIU3YETCS COJIBIO

ITpu noGaBneHuu K mesnouHoMy Oydepy HEOONBIIOrO KOJIMYECTBAa CHIIBHOW KHUCIOTH ero pH mensercs
HE3HAYUTEINBHO, T. K...

+CuIIbHAs KUCJIOTA HEMTpanu3yercs: ciabbIM OCHOBaHUEM

cj1a00€ OCHOBAaHUE HEUTPAIHU3YETCS COJIbIO

CHJIbHAs KMCJIOTA HEUTPATU3YETCsI COJIBIO

CHJIbHAS KHCJIOTA HEUTPATHU3YeTCs CUIIBHBIM OCHOBAaHHEM

[Ipn nobGaBnenun k wiesnouHOMy Oydepy HeOOJBLIOro KOJMYECTBa CHIJIBHOIO OCHOBaHMA ero pH
MEHsIeTCsl He3HAUUTENbHO, T. K. ..

cimaboe OCHOBaHHME HEUTpanu3yeTcs cIaboi KUCIOTOM

CHJIbHOE OCHOBAaHHE HEUTPAIU3yeTCsl CUIIbHOM KHCIOTON

+CHUIIBHOE OCHOBAHME HEUTPAIN3YETCs COBIO

CHJIbHOE OCHOBAaHUE HEUTpaJIU3yeTcs c1a0bIlM OCHOBaHHEM

Bydepnas émMkocTh — 370...

KOJIMYECTBO SKBUBAJICHTOB CIa00W KHUCIOTHI WJIM OCHOBAHUS, MPEMSATCTBYIOIee w3MeHenwio pH 1 1
Oydepa

kosmyecTBO M 0,1 MOJSIPHBIX PacCTBOPOB CJIa00# KUCIOTHI WK C1ab0oro ocHOBaHuUs, n3MeHsronmx pH 1
1 Oydepa Ha eTUHULLY

kosmmuecTBO MJI 0,1 MOJISIpHBIX PAacTBOPOB CHJIBHOM KHUCJIOTBHI WJIM OCHOBaHUsA, uM3MeHsommx pH 1 1
Oydepa Ha eAUHULLY

+KOJIMYECTBO YKBUBAJICHTOB CHJIBHOW KUCJIOTHI HJIM OCHOBaHUS, BbI3bIBatotee n3menenue pH 1 1 6ydepa
Ha eAUHUILY

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

+COXPaHAIOTCA IPUMEPHO IMOCTOSTHHBIMU JI0 OIPEIEICHHBIX 3HAYCHUH KOHIICHTPALUN
U3MEHSAIOTCS, T.K. KOHLICHTPALUs KOMIIOHEHTOB CUCTEMbI YMEHBIIAETCS

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,POy;

BCC

+a,0,T, 1

0,B,T, I

a,0,B

J%k! MNEPCUUCICHHBIX COMPS’)KCHHBIX KUCJIIOTHO-OCHOBHBIX ITIap BLI6epI/ITe CHUCTCMBI, O6Hal[aIOH_II/Ie
6ydepHbivME cBoiicTBamu: a) HsPO4/HoPO, s 6) HoPO,THPO,Z; B) HPO4Z /PO,Y; 1) HNO3/NO3'; 1)
HCOOH/HCOO'.

BCC

0, I, I

+a, 0, B, I

a, B, I', 1

Kakwue u3 KucI0THO-OCHOBHBIX Mmap 00/ana0T OydepusiMu cBoiictBamu; a) Hb'/HHb; 6) HbO,/HHbDO,;
B) HSO4/H,S04; ) NH; /NH40H; 1) NO3/HNO3?

BCE

+a, 0, T

a,0,B

B, 11

Kakwue 13 KHCIIOTHO-OCHOBHBIX map 007aaatT 0ydepubiMu cBoiictBamu: a) CI'/HCI; 6) NO3;/HNOg; B)
HSO4/H;S04; 1) CH3COO/CH3COOH; 1) NH,* /NH4OH?

BCE

a,0,B

+T, O

B, T, Il

Kakue u3 conpsiykKeHHBIX KHCIIOTHO-OCHOBHBIX Iap o0manaot 0ydhepHsiMu cBoiicTBamu: a) HCOO™
JHCOOH; 6) HPO,*/H,POy; B) HoPO4 /H3PO,; 1) HCO3/CO,?

+BCe

a,0

0,B,T

a,T

Kakue u3 OydepHbIX cUCTEM coJIepKaT B CBOEM COCTaBE TOJIKO COJIU: Q) CO%3/HCO5’; 6) HCO3/COy; B)
HPO,*/H,PO,; 1) H,PO,H3PO,; 1) HCOO/HCOOH; €) PO,*THPO,Z.

a,B,T

+a, B, €

0,T,¢e

a,0,B

K Bydepubsim pactBopam oTHocsaTes cmecu: a) NaH,PO,4 + Nap;HPO4; 6) HsPO4 + NaH,POy; B) Na,CO3 +
NaHCOg; F) Na,HPO,4 + NazPOa.

+BCe

a,0
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B, T
a,0,B

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

akTUBHas kKoHIeHTpanus (H PO42') yBenuuuBaetcs, (H,POy) - ymeHbIaeTcs

2. -
+aktusHas kounenrpanus (HPO,”) ymensmaercs, (H,POy) - yBenuumnBaercs
AKTUBHOCTH KOMITOHEHTOB HE U3MEHSIOTCS

Ipu no6asnernn NaOH k 6ydeproii cucreme HPO,%/ HoPOy:

+aKTUBHAs KOHIICHTPALIUS (HPO42') yBenuuuBacrcs, (HoPOy) - ymenbImaeTcst
akTHBHas kKoHIeHTpanus (H PO42') ymenbInaercs, (HoPOy) - yBenuunBaeTcst
AKTUBHOCTH KOMIIOHEHTOB HE U3MEHSIOTCS

[Tpu no6anenuun NaOH k Oydepnoii cucreme NH*4#/NH;-H,0:

+
+aktuBHas koHueHTpaiwms (NH; ) yBenmnuusaercs, (NHsH,0) - ymenbinaercs
axtuBHas Konuentpanus (NHs") ymensmaercs, (NHs-H20) - yBenmunaercs
AKTUBHOCTH KOMITOHEHTOB HE U3MEHSIOTCS

Ipu no6asnennn HCI B 6ydepnoii cucteme NH; /NH3-H,O:

aktuBHas konuentpanus (NH4") yBenmunpaercs, (NHs-H,0) - ymensmaercs
+axtupHas kounenTpanus (NH'4) ymensmaercs, (NHz-H,0) - ysenuuusaercs
AKTUBHOCTH KOMIIOHEHTOB HE M3MEHSIOTCS

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

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

ITpu no6asnennun HCI B 6ydepnoii cucreme CHzCOO/CH3COOH:

axtuBHas koHnentpanus (CH3COOH) ysennuusaercsi, (CH3COO") - ymeHbIraetcs
+aktuBHas koHneHTpaims (CH3COOH) ymensinaercs, (CH3COQO") - yBenuuuBaetcs
AKTUBHOCTh KOMIIOHEHTOB HE M3MEHSIOTCS

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

pH > pK,

pH < pKa

3TH MapaMeTPbl HE B3aUMOCBSI3aHBI JAPYT C APYroM

MaxkcumanbHoi OydepHOll eMKocThio Tpu (u3HonorndeckoM 3HadyeHun PH obnagaer KHCIOTHO-
OCHOBHAsI COTIPSDKEHHAsI rmapa:

H3PO4/H,PO4 (pKa (H3PO4) = 2,1)

+H,PO4 H,PO,* (pKa (H2PO4) = 6,8)

HPO,*/PO> (pKa (HPO,Y) = 12,3)

OydepHast eMKOCTh HE 3aBUCHUT OT COOTHOIICHHUS KOHIIEHTPAIHA KOMITOHEHTOB

[Tpu 0TMHAKOBBIX KOHIIEHTPAIUSIX KOMIIOHEHTOB Oy(depHast EeMKOCTb:
+MakcumanbHas, T. K. pH = pK,

MakcuMaibHas, T. K. pH > pK,

MUHHMMaJIbHa, T. K. PH = pK,

BydepHnas eMKocTh npu pa30aBIeHUN PACTBOPOB:
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+YM€HBI_H3.CTC5I, BCJICACTBUC YMCHBIICHUSA KOHICHTPAINKN BCECX KOMIIOHCHTOB CUCTCMbI
YBCIIUYUBACTCA, T. K. BO3pAaCTACT CTCIICHD AUCCOLIMAlUU 3JICKTPOJIHUTOB

HEC U3MCHACTCs, T.K. COOTHOIICHHUEC KOHHGHTpaHI/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-BOCCTAHOBUTEIIbHBIE

reTepOTrCHHbBIE

JINTaHJ000MEHHEIE

Anunos — 9To:

+yMEeHBIIEHNE KUCIOTHOW Oy(hepHOi eMKOCTH (PU3NOTOTHUECKOM CUCTEMBI 10 CPABHEHUIO C HOPMOM
YBEJIIMYUBACTCS KUCIOTHOU Oy(epHOil eMKOCTH (PH3UOIOTUYECKOM CUCTEMBI IO CPABHEHHUIO C HOPMOM
YBEJIMYMBACTCSI OCHOBHOU Oy(epHOi eMKOCTH (PM3HOIOTHYECKON CHCTEMBI 110 CPABHCHHIO C HOPMOI

Anxkanos - 310

YMEHbIIIEHUE KUCIOTHOM Oy(hepHOoil eMKOCTH (PU3MOJIOTHYECKOM CUCTEMBI IT0 CPABHEHUIO C HOPMOM
+yBenMueHNe KUCIOTHOH OydepHOit eMKOCTH (PU3HOIOTHYECKO CHCTEMBI TTI0 CPAaBHEHHIO ¢ HOPMO
yBEJIMUYE€HUE OCHOBHOW OydepHOol eMKOCTH (PU3HOIOTHYECKON CHCTEMBbI II0 CPAaBHEHHIO ¢ HOPMOM

docdarnas OydepHas cucTeMa COJIEPKHUT B OPraHU3ME KUCIIOTHO-OCHOBHBIC CONPSKCHHBIC MApPhI:
H3sPO,4 — kucnora, H,PO™ - conpsibkeHHOE OCHOBaHWME

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

HPO42' — KHUCJIOTA, PO43' - COMPSIKEHHOE OCHOBAHUE

H3PO,4 — xucaora, PO43' - CONPSIKEHHOE OCHOBAHUE

Bydepnas emkocTb GenkoBoit Oy epHOil cucTeMbl KpoBH 0OJIbIle
+110 KUCIIOTE, T. K. B KPOBH pabOTAaeT aHMOHHBIN OeNKOBBIN Oydep
M0 OCHOBAHMIO, T. K. B KPOBU paboTaeT KaTHOHHBIN OENKOBLI Oydep
0 KUCTIOTE, T. K. B KPOBU pabOTaeT KaTHOHHBIN OENKOBBIX Oydep
M0 OCHOBAHMIO, T. K. B KPOBU pabOTaeT B aHHOHHBIX OENKOBBIN Oydep

dusnonornyeckoe 3HaueHue PH mojaep:kuBaeTcsi MPU COOTHOIIEHWHM KOMIIOHEHTOB OMKapOOHAaTHOM
Oy(epHOli CUCTEMBI, pABHOM:

HCO5/CO,=1:18

HCO3/CO,=4:1

+HCO3/C0O,=18:1

HCO3/C02 =14

dusnonornyeckoe 3HaueHrne PH moamepkuBaeTcs MpU COOTHOIICHUH KOMIIOHEHTOB (pocdaTHOM
OydepHoii cUCTEMBI, PAaBHOM:

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

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

H,PO, /HPO,” = 4:1

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

[Tpu ¢usnonornyeckom 3Ha4yeHUU PH COOTHOIICHNE KOHIIEHTPALUT KOMIIOHEHTOB B THIPOKapOOHATHOMN
oydepnoii cucreme kpou [HCO3]/[CO,] =18:1. CaenoBarenbHo, OyhepHas eMKOCTh 3TOW CHCTEMBI 110
KHCJIOTE B CPABHEHUH ¢ Oy(QepHOI eMKOCTBHIO IO OCHOBAHHUIO:

+0osnbiIe

MEHBIIIe
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HX 3HAUCHUA paBHBI

[Ipu ¢usnomorndeckom 3HaYeHMH PH COOTHOIIEHME KOHIIGHTpAalUUi KOMIIOHEHTOB ¢ ¢ochaTHOMH
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 cienyroiiee paBHOBECHE: H" + HCO;3 < H,CO3 « H,0 + CO, (Tutazma) <
CO; (sterkue). [Ipy rUMIOBEHTHUIISAIIUY JICTKUX :

IIEJIOYHOM pe3epB KPOBH yMeHbIaeTcs, PH Moun yBeIMuuBaeTCs

LIEJIOYHOM pe3epB KPOBU yMEHbIAeTcsl, PH Moun yMEHbIIAETCs

IIEJIOYHOH pe3epB KPOBH yBeM4YMBaeTcs, PH Mouun yBenuuuBaercs

+11e7I0YHOM pe3epB KPOBH yBelInUMBaeTcs, PH Mo4un yMeHbIIaeTcs

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

+11e7I0YHOM pe3epB KPOBU YMEHbIAaeTcs, PH Moun yBenmnyuBaeTcs

IIETIOYHOHN pe3epB KPOBHM yMEHbIIaeTcs, PH Moun ymeHbInaeTcs

IIEJIOYHOM pe3epB KPOBH yBeJIWUUBaeTcs, PH moun yBennuuBaeTcst

IIETIOYHOH pe3epB KPOBH yBeMYUBaeTcs, PH Moun yMeHbIaeTcs

[Ipy TUmOTEpMHHM TeMmiieparypa B opraHusMe HOoHWkKaT 10 24 °C. B 3TOM pexuMe MpOBOAATCS
oIepalu Mpy NaToJoruu KpoBooOpatieHus. 3HaueHue PH = 7,36 Oyzer B 3TOM citydae:

HOPMOW

+anmao3oM

aJIKaJI030M

IIpu wuHTEHCUBHOW (HU3MUECKOM HaArpy3ke pas3BUBaAIOTCS MeTaOonuueckuit anmjos. Kakoil pexum
JBIXaHUSI MOXKHO PEKOMEHJI0BAaTh CIIPUHTEPY Nepe]l HayaioM Oera /sl MpeaBapUTeIbHON KOMIEH AU
MeTa0OJIMYECKOTro aru103a?

TUTIOBEHTUIISILIUIO JIETKUX

PEXUM JbIXaHUS HE NMEET 3HAUCHHUS

+TUNEPBEHTUIISLNIO JIETKUX

VY OONBHBIX CaxapHBIM JMA0ETOM 3a CUeT HAKOIUICHHS B OpraHu3Me D-TuapokcHMacissHOW KHCIOTHI
pa3BHUBaETCH.

MeTa0O0INYECKUN alIKano3

peCTIpPaTOPHBIN amKaio3

+MeTa00INYECKUH arua03

peCIMpaTOPHBINA alua03

[Ipu BOBIXaHWHM YKCTOTO KHUCIOPOJa 3a CYET YMEHbIIeHus mapiuanbHoro naBiaeHus CO; B Jerkux
pa3BUBaETCS:

peCTIpPaTOPHBINA alua03

+pecnupaTopHbIN aaKaio3

pH He u3mensercs

MeTa0OJIMUECKNH allnao3

[Ipu 3a00seBaHMAX, CBSI3aHHBIX C HAPYIICHUEM JIBIXaTeIIbHONW (QYHKIIMH JETKUX (OpOHXHTE, BOCTIAJICHUH
JIETKUX U T.I1.) IPUBOJAIIUM K yBenuueHuto conepxkanus CO; B 1erkux HaOmonaeTcs:
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+IBIXaTCILHBIN allUI03
pH He u3mensercs
IBIXaTeIbHBIN aJIKajo3
MeTa00INYECKHH aJKano3

YBenuueHue mea0YHbIX NPoAYKTOB MeTabonn3Ma koHueHnTpanuo CO; B m1a3Me KpoBH:
YBEJINYUBAET
+yMeHbIIAET
HE U3MEHSET

VYBenn4YeHne KUCIOTHBIX MPOIYyKTOB MeTabonmu3Ma KoHrenTpauuio CO; B mia3me KpoBH:
+yBeJIM4YCHUE

YMEHBIICHUS

HE U3MEHSET

®docdarnas OydepHas cucrema 1eHCTBYET:

1a3Me KpoBU

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

I'emormobuHoBast OydepHas cucreMa JIeHCTBYET:

B IIa3Me KPOBHU

B IJIa3M€ KPOBU U BO BHYTPEHHEHU CPENie SPUTPOLIUTOB
+BO BHYTPEHHEH Ccpe/ie SPUTPOLIUTOR

Haubonee OpicTpo neiicTByromieil B opranusme siBisiercs 0OydepHas cucrema:
dbocdarnas

+ruapoxapOOHaTHAS

OenkoBas

reMorjIoONMHOBas

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

+ruapokapOOHaTHas

OenkoBas

ruspodocharHas

reMoryioOnHoBast

MaxkcuManbHbI OTHOCUTENIBHBIN BKJIAJI0B MOAACPKAHUE MPOTETUTUUECKOTO TOMEOCTa3a BO BHYTPEHHEH
Cpezie HPUTPOIIMTOB BHOCUT OydepHas cucrema:

rupokapOoOHaTHas

OcnKoBast

ruapodocdarHas

+reMOorI001MHOBas

IIpy yBenMYEHMM KOHLEHTPAallMd IPOTOHOB BO BHYTPUKIETOYHOM JKUIAKOCTH IPOUCXOIUT UX
HelTpanu3anus ruapodochaT-uOHAMHE COTIACHO ypaBHeHHI0 peakmmm: H' + HPO,® «— H,POy. [Ipn
sToM PH Moun:
+YMEHBIIAETCSA
YBEJINYUBAETCS
HE U3MEHSAETCS
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Byzner nu mopmepkuBatTh MOCTOSHHBIM 3HaueHue pH cuctema, cocrosimast u3 5 vt 0,1 M NH3-H,O u 5
it 0,1 M NHyCl, eciu x neii no6asuts 1 Mt 0,01 M pacrBopa NaOH?

+1a

HET

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

Ia

+HET

Byner nu monnep:xuBath nMocTossHHBIM 3HadeHue pH cucrtema, cocrosimas u3 5 mut 0,1 M NaOH u 5 mn
0,1 M NaCl, ecnu x ueit nob6asuts 1 M 0,01 M pacrBopa HCI?

aa

+HET

Bbyzner nu mognepkuBath nMocTossHHBIM 3HaueHue pH cucrema, cocrosimas u3z 5 mu 0,1 M NH3-HO u 5
it 0,1 M NH4Cl, eciu k Heii no6asuts 1 mut 0,01 M pacteopa HCI?

+1a

HET

YKaxuTe, MPU CMEIINBAHUHA KaKUX PACTBOPOB MOXKET 00pa3oBaThCsl cHCcTeMa, oOanaromas 0yhepHbIM
JIENUCTBUEM:

NaH,PO, + NaCl

Na,SO4 + H,SO,

NazPO, + NaOH

Na,SO, + NaOH

+NaH,PO, + Na;HPO,

VYkaxuTe, Ipu CMEIIMBAHUM KaKUX PacTBOPOB MOKET oOpa3oBaThCsl cucTeMa, obnajnaromas 0ydepHbIM
JENUCTBUEM:

Na,SO,4 + H,SO4

+NaHSO; + H,S04

Na,SO3; + NaOH

NaHSO,4 + H,SO,

NaHSO; + H,SO4

VYkaxuTe, Ipu CMEIIMBAHUM KaKUX PacTBOPOB MOKET oOpa3oBaThCsl cucTeMa, obnajnaromas 0ydepHpIM
JEUCTBUEM:

CH3COOK + CH3COONa

CH3COOH + NaOH

+CH3COOH + CH3COONa

CH3COOH + C;Hs0H

CH3COOK + HCI

VYkaxkuTe, Mpu CMEIIMBAHUM KaKUX PacTBOPOB MOKET o0pa3oBaThCsl cucTeMa, obnaaaromas OypepHbM
JEUCTBUEM:

+NH3-H,0 + NH,CI

NH3-H20 + NaOH

NH;-H,0 + NaCl

NH3-H,O + HCI

NH,CI + HCI
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BriGepute TE yTBEpKIEHHS, KOTOpPBIE BEPHO ONHUCHIBAIOT OHMOJOTHYECKYIO pOJIb OMKapOOHATHOMU
OyhepHOl cuCTeMBI

+mpu n3661TKE CO2, paCTBOPEHHOTO B TIa3Me KPOBU HAOIOAETCS aIlu103

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 sBisiercs: 3G HeKTuBHBIM (pr3nonornyeckuM 0ydepom BOIM3M pH,
paBHbIM 7,4

+OukapOonaTHas OydepHas cucremMa HanboJsee 3HaYuMa B T1a3Me KPOBH

O6ukapOoHaTHas OydepHas cucTeMa UMeeT IPEUMYIIECTBEHHOE 3HaUeHHE B KJIIETOYHOM CEKTOpE

Bribepute Te yTBEpkKACHHS, KOTOPHIE BEPHO OIHKCHIBAIOT OMOJOTHYECKYIO poiib docdarHoi OydepHOit
CUCTCMBI:

+docdarnas OydepHas cucreMa UMeeT MPEUMYIICCTBCHHOE 3HAYCHHE B KIIETOYHOM CEKTOPE

dbocdarnas OydepHasi cuctema Haubosee 3HaYUMa B IJ1a3Me KPOBU

+0ydepHbIe OCHOBaHHS MPEACTABICHBI B OCHOBHOM KAJIMMHBIMU COJISIMHU (POCHOPHON KHUCTOTHI

+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 Hanbosbllee 3HaYCHHE B TAKMX OMOJNOTMYECKUX KUAKOCTAX, KaK MOYa U
COKH IHIIEBAPUTEIHHBIX JKEJIe3

N30snexkTpruyeckas Touka OEJIKOB I1a3Mbl KPOBH JICKUT B
+cnabokucioit cpeae npu pH 4,9-6,3

crnabomenoynou cpene npu pH 7,9-8,3

HelTpanbHoi cpene pu pH 7,1-7,3

kucio# 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€ 3HAUYEHKE B MOJIEpP’)KaHUU MOCTOAHCTBAa pH BHYTpHU KMBBIX KJIETOK UMeeT OenkoBas OydepHas
cucreMa

+B KpOBU pabOTaeT aHMOHHBIN OEIKOBEIN Oydep

B KpPOBH pabOTaeT KaTHOHHBIN OelnKoBbIi Oydep

B KPOBH pabOTaeT KaTUOHHBIA U aHUOHHBIN OEIKOBBIN Oydep

+0CHOBHYIO 4acTh O€JIKOB IIa3Mbl KPOBU COCTABIISIOT aJIbOYMUHBI U TII00YIHHBI

+0ydepHas eMKocTh O0eaKoBOM Oy(depHOi crCcTEMBI 3HAUUTENBHO BBIIIE M0 KUCIOTE

OydepHas eMKoCTh 0eKoBOM Oy(hepHOl cHCTeMbl 3HAUUTENFHO BBIIIE 10 OCHOBAHUIO

KucnorHo-ocHOBHOE paBHOBecHE€ B Ila3M€ KpPOBU OOECTEeUMBaeTCs CIEAYIOIUMU OydepHbIME
CHCTEMaMHU:

reMorJIoOONHOBas

areraTHas

+ruapokapOOHaTHAS

+0enKkoBas

+ruapodochaTHas

aMMOHHWMHAs
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KucinotHo-ocHOBHOE paBHOBeCME B KIETKaX KpOBU OOECIEeYMBaeTCs CIEeAyIOUMMH OyQepHbIMU
CHCTEMaMH:

+reMOorI00MHOBas

aleTaTHast

+ruspoxapOoHaTHas

OenKoBast

+ruapodochatHas

aMMOHHIHAs

Uemy paBHo 3HaueHue pH Oydepnoit cmecu, 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

Yemy paBHo 3HaueHue pH Oydepnoit cmecu, coctosmeit u3 5 mi 0,1 M NaHCOz u 5 M 0,1 M H,COs;
pKa1 = 6,3, pKs2 = 10,3

10,3

4,75

+6,3

5,7

3,8

Yemy paBHo 3HaueHue pH Oydepnoit cmecu, cocrosmeit u3 5 mi 0,1 M NaHCO;3 u 5 M 0,1 M NayCOs;
pKa1 = 6,3, pKs2 = 10,3

+10,3

4,75

6,3

57

3,8
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3. OCHOBBI HEOPraHUYECKO XUMHH
Ilepuoouueckuii u Ilepuoouueckaa cucmema /[.H.Menoeneesa.
Kauecmeennwie peakyuu s-, p-, d-anemenmos

CTpOCHHe aToMa, XuMH4YeCKkasi CBf3b, CBOMCTBA 3J1EMEHTOB U HX COeTUHEHUH

K snemMeHTapHBIM YacTHIIAM OTHOCSITCS: a) aTOMBI; O) MOJICKYJIBI, B) MMPOTOHBI; T') 3JIEKTPOHBI; O) sSapa
aTOMOB

BCE

a, 0o

a, 0,1

+B,T

BriGepure mpaBuibHOE YTBEPIKACHHE: Y U30TOMOB 3JIEMEHTa OJIMHAKOBO: a) YHCIIO HEUTPOHOB; 0) 4HCIO
IIPOTOHOB; B) YHCJIO JEKTPOHOB; I') MACCOBOE YKMCIIO; 1) aTOMHAsl Macca; €) MOpsAIKOBbIil HOMep

+0, B, €

a, 0

0,1, 1

a, B, €

PacIIONIOKATE YACTHUIIBI [0 YBEIMUYCHHIO YPOBHS XMMHUYCCKOH OpraHu3aiiy Bemectsa: a) & 14’ N, SO47,
NaClpucr, 6) aTOM, MOJIEKYIIa, MOJIEKYIISPHBIH KPUCTAILT; B) MOJICKYJIA, aTOM, 3JIEMEHTapHAs YacTHLA; T')
S0,%, NaClipucr, aTOM a30Ta, IPOTOH.

+a, 0

B

r

BCE

[IpuHIMI HAMMEHBIIEH SHEPTUN CIIPaBEAIUB JUISl AaTOMA: a) B OCHOBHOM COCTOSIHMM; 0) B BO30YKIEHHOM
COCTOSIHUH; B) B OCHOBHOM U BO30YK/IEHHOM COCTOSIHUH; I') UMEIOIIEr0 MUHUMAIbHYIO SHEPTHIO.

B kakoit MoCJICA0BATCIIbHOCTU B MHOTO2JICKTPOHHOM aTOMCE 3aIllOJIHAIOTCA SHEPrETUUCCKHUEC ITOAYPOBHHU!
a) 2p3s3p3d; 6) 2p3s3p4s3d; ) 4s4p4d4f:

a,0,B, T

+0, B

a, r

B, T

Kakwue 3HaueHus1 MpUHUMAET MarHUTHOE KBAHTOBOE YMCIIO JUTst opouTaneit d — mogypoBHs?
01,2

+-2,-1,0,+1, +2

-1,0, +1

1,2,3

Uemy paBHO unciIo opOuTasiei Ha p - ypoBHE?
1

7

+3
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5

Kak o003HadaeTcs moypoBeHs, st kotoporo N =4, | = 0?
4f

4d

4p

+4s

Kakoe KBaHTOBOE YUCIIO XapaKTEPU3yeT pa3mMep IEKTPOHHOTo obaka?
+Nn

I

m

S

Uem MeHbIE SHEPrUsi MOHU3ALMM, TEM: a) aTOM Jierde OTAAaET AJIEKTPOH; 0) aToM TpyAHEE OTHAaeT
AJICKTPOH; B) CHJIbHEE METAJUTMYECKHE CBOMCTBA; T') cllabee METaNIMYECKUE CBOMCTRA.

0, B

a, T

+a, B

o, T

Kakue u3 QJICKTPOHHBIX KOH(i)I/IpraI_II/Iﬁ COOTBCTCTBYIOT JJICMCHTAM, IPOABISIOMIUM BbBICIIYHO CTCIICHb
okucieHns +5: a) 3d°4s%; 6) 35°3p°; B) 35°3p%; 1) 3d°4s%; 1) 4s%4p’; ¢) 3d°4s.

r,na,c

0,B, T

+B, T, I

a,B, T

KakoBa 3ekTpoHHast KOHPUTYpaIKs aToMa 0JioBa Sn?
+[Kr] 4d*°55°5p?

[Kr] 4d'%5s'5p*

[Xe] 3d'%4s%4p°®

[Xe] 4d'%5s%5p?

Pacrnipeniesienrie 2JeKTPOHOB B aTOMax IMOAUYMHSETCS: a) NPUHLUIY MUHUMYyMa SHEpruu; 0) MpUHIUIY
[Taynu; B) npaBuiy 'ynaa; r) npasuiny Kneukosckoro.

0,B, T

a,0,B

a, 0

+a,0,B,T

[IpemioskenHast  (OpMYJIMpPOBKA: AJIEKTPOHBI B  HEBO30YXJIEHHOM aTOME paclpeniessioTes 1o
SHEPreTUYECKUM YPOBHSM TakK, 4YTOOBI X CyMMapHas SHeprus Oblla MUHUMAaJIbHA — 3TO:

npuHiun [aynu

npasuio ['yHnia

+IIPUHIMI MUHUMYMa SHEPTUU

noctynat H. bopa

HazoBure anemenT ¢ popmupyrommm 4d2-3J'IeKTp0H0M
Ti

+Zr

Y
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Nb

DJIEKTPOHBI TPUHAMIEKAT p -TOJYPOBHIO 4-TO HSHEPreTUYECKOro YpoBHA. Yemy paBHBI 3HA4YECHUSA
TJIAaBHOI'O U Op6I/ITaJIBHOI‘O KBAHTOBBIX YHUCCJI OJIA OTUX 3JI€KTpOHOB?

+n=4;1=1

n=4;I
51
4: |

1
N ol

Bri6epute mpaBUIbHOE YTBEPXKIACHHE: a) Macca MoJeKybl O, paBHa 32 1; 0) 1 MOIIb MOJIEKYIT KUCIIOpOAA
nMeeT maccy 32 r; B) 1 MOJIb aTOMOB KHCIIOpOJa uMeeT Maccy 16 r; r) macca monekysbl O, paBHa 5,3-10°
2.

a, B

+0, B, T

0, T

BCE

HazoBute snemeHT, aTOM KOTOPOro MMEET B OCHOBHOM COCTOSIHME 3 HECHMapeHHBIX 3JIEKTpoHa Ha 4 p-
MOIypOBHE:

\Y

+As

Ge

Nb

Hazosure anemedt 4-ro nepuoaa ¢ MakKCMMaJbHBIM YHUCJIOM HCCIIAPCHHBIX 3JICKTPOHOB.
+Cr

Mn

Fe

As

Ha ocHoBaHUM 3JIEKTPOHHOIO CTPOEHUSI ATOMBI CEpPbI ONPEAECIUTE YUCIO 3IEKTPOHOB, MPUHUMAIOIINX
y4acTHe: a) B BOCCTAHOBJICHUH; 0) B OKUCIICHUHU.

+a-2; 6-6

a-6; 0-2

a-4; 6-2

a-2; 6-4

Kaxoe kBaHTOBOE UMCIIO XapaKTepU3yeT HAlpaBJIE€HUE 3JIEKTPOHHOT0 00JIaKka B IPOCTPaHCTBE?
n

I

+m

S

[Ipocroit noH, nMeronMii B cBoeEM coctaBe 18 n 16 mpoTOHOB, UMEET 3apsij sSApa:
paBHBIif -18

+paBHBIi +16

paBHBIif +34

paBHbIH +18

Kakoit atoMm HanbOoJiee CUIIBbHBIA OKUCIIUTEID?
20,5

...35°3p

+.. .252p5

...3d"%4s%4p°
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...4d %55 %5p°

KaxkoBo CTPOCHUEC BHCIMTHETO DOHEPTECTHUYCCKOI'O YPOBHA S-3JIEMEHTOB?
+nsl-2
1
ns
(n_l)dl-lo
nsnp

KaxkoBo CTPOCHUC BHCIIHETO SHCPICTHYCCKOI'0 YPOBHA p-BHeMeHTOB?
nsl-z
npl-ﬁ
+ns’np
(n_l)dl-lonSanl-ﬁ

1-6

KakoBa »1exTponHas (opMyiia BAJEHTHBIX JJIEKTPOHOB O-311€MEHTOB?
ndl-lO

+(n-1)d"nst?

npl-ﬁndl-lo

nszndl-lo

BriGepute psat 21€MEHTOB, COCTOSIIIINX TOJIBKO U3 d-»neMeHTOoB:
Ge, Ti, Zn, Sn, Si

Si, As, S, Te, Kr

La, Ge, Zr, V, Co

+La, Zn, Zr, V, Co

BBI6epI/ITe pAa 9JIEMEHTOB, COCTOANIUX TOJIBKO M3 p-BJ’IeMCHTOBZ
Ge, Ti, Zn, Sn, Si
+Si, As, S, Te, Kr
La, Ge, Zr, V, Co
La, Zn, Zr, V, Co

d->y1eMeHTEI — DTO:
+MeTaITbI

HEMETaJUIbI

MeTaJUIbl U HEMETaJUIbI
JIAHTAHOUIBI

Kakoii i3 4aCTHI[ COOTBETCTBYET dJIeKTpoHHas popmyna 15°25°2p°3s23p®?
E

p*3

Si*

+5%

KakoBa s71eKTpoHHast hopMyita nosa Zn*?
+15%2522p°35%3p°3d'%4s°
15°25%2p°35°3p°3d*°4s%4p®
15°25%2p°3523p°®3d%4s?
15°25%2p°35?3p®4s*3d°

ATOM KaKoTo 3JICMEHTAa UMEET AJICKTPOHHYIO KOH(PUTYpAITHIO: 1522522p63523p6451?
Na
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+K
Ca
Cu

Y aroma kakoro osjieMeHTa 4-ro mnepuoga Ha d-mOAYpOBHE HAMOOJBIIEE YHCIIO
3JIEKTPOHOB?

Cu

+Mn

Ni

Fe

KaxkoBa (hopmysia BaleHTHBIX 3JIEKTPOHOB atoMa Fe?
+...4s%3d°

...4s°

..3d°

...4s%3d®

KaKOBa (bOpMyJ'Ia BAJICHTHBIX BAJICHTHBIX 3JICKTPOHOB aTOMa CU')
..3d%
...4s%3d°
+...4s'3d®
..4s?

KakoBa popmyrna BaieHTHBIX 371eKTpoHOB aToMa Cr?
..4s°3d°

+...4s'30°

...48°

...4s%3d"

KakoBa ¢opmyiia BaJIeHTHBIX J1€KTpOHOB aTomMa Mn?
...4s

...4s'3d°

...4s'3d°

+...4s%3d°

KakoBa ¢opmyna BaleHTHBIX 3J€KTPOHOB aTroma Ag?
...5s"
+55'4d"
5s°4d°
..58°

CKOJIBKO HECTTAPEHHBIX HTEKTPOHOB HMeeT HoH Co°?
3

+4

5

6

KakoBa BaneHTHOCTh U CTENEHb OKUCIIEHUS yriepoa B okcuae yriaepoga CO?
I, +2

+I, +2

I, -2

I, -2

HECIapEHHBIX
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DHeprus OTpbIBa 3JEKTPOHA OT aTOMa AJIEMEHTa C 00pa3oBaHWEM KaTHOHA — 3TO:
+oHEeprus HOHU3aUU

DHEPIUsi CPOJACTBA K DIEKTPOHY

3JIEKTPOOTPHUILATEIILHOCTH a0COIOTHAS

DJIETPOOTPULATENBHOCTh OTHOCUTEIIbHAS

DHeprus NpUCOSAMHEHUS IEKTPOHA aTOMOM 3JIEMEHTa C 00pa30BaHWEM aHHMOHA — 3TO:
SHEPTUsl NOHU3AIUN

+3HEPrus CPOCTBA K AIEKTPOHY

3JIEKTPOOTPHULATEIILHOCTH a0COTIOTHAS

AJETPOOTPULIATEILHOCTh OTHOCUTEIbHAS

Bribepure npaBuibHOE yTBepkaeHue. B rmaBHbix noarpynmax [ICD cBepxy BHH3: a) pajamyc aroma
YBEIIMYUBACTCS; 0) CPOJCTBO K AJIEKTPOHY YMEHBINACTCS; B) 3JCKTPOOTPHULIATSILHOCT YBEIIMYMBACTCS; T)
SHEPTHUsl HOHU3AIMU YBEINIUBACTCS.

BCE

+0, B

B, T

a, 0

BLI6epI/ITe MMPpaBUJIbHYIO IMOCJICAOBATCIIBHOCTE YBCIIMUCHUA SHCPTHUU MOHHU3AIWU Yy aTOMOB 3JICMCHTOB!:
Na, Al, K.

Na>AlI>K

+K<Na<Al

Na<Al<K

K>Na>Al

DHeprus cpoACTBa K 3JIEKTPOHY Y aTOMOB 3JIEMEHTOB B INIaBHBIX MOATPYIIAX CBEPXY BHU3:
YBEIIMYHBACTCS

+yMEHbBIIaeTCA

HE MEHSETCS

Uem Oombliie SHEPTUs HOHU3AIMS aTOMa, TEM:
METaJUTMYECKHE CBOMCTBA BBIPAKEHBI CHIIHHEE
+MeTaNIu4YecKie CBOMCTBA BRIPAXKEHHI cllabee
HEMeTaJJINYEeCKHE CBOMCTBA BBIPAXKEHBI cllabee
ATOMHBIN paJiyC MEHbIIIE

C yBenM4eHUEM OTHOCUTEIBHOM 3JIEKTPOOTPULIATETLHOCTH 3JIEMEHTOB:
+B0O3pacTaeT KUCIOTHOCTh UX OKCUIOB U THAPOKCUIOB

YMEHBIIAETCSA KUCIOTHOCTh UX OKCHUJIOB U THJIPOKCHJIOB

BO3PacTaeT OCHOBHOCTh UX OKCUJIOB U TUIPOKCHIOB
KHCJIOTHO-OCHOBHBIE CBOMCTBA HE MEHSAETCS

XumMmuueckasi CBA3b, oOpa3dyemas 3a CYET OJHOW MM HECKOJBKHX SJIEKTPOHHBIX Iap, CYIIECTBEHHO
B3aUMOJICHCTBYIOIINX C SIPaMU C SIAPAMH 000MX COETMHSIEMBIX aTOMOB, HA3bIBACTCS:

+KOBaJICHTHOM

HOHHOM

METaJJIMYEeCKOMN

BOJIOPOJTHOM
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Yucno o0ImuX MEKTPOHHBIX Map MEXKIY COSAMHAEMBIMU aTOMaMHU — 3TO:
HACBIIIAEMOCTh CBS3H

COIIPSIKEHUE CBS3H

+KpaTHOCTb CBSA3U

HaIIpaBJIEHHOCTb CBS3HU

qI/ICJ'IO BO3MOXHBIX KOBBIJICHTHBIX CBH3eﬁ, O6paSOBaHHBIX JaHHbBIM aTOMOM, 3aBHCHUT OT: a) quciia
HECIIAPEHHBIX 3JIEKTPOHOB HA BHEIIHUX SHEPreTUYECKMX YPOBHSAX y aTOMOB B OCHOBHOM COCTOSIHHH; 0)
quciia HeCHapeHHBIX BHGKTpOHOB Ha BHCHIHUX BHGPFGTI/I'-IGCKI/IX ypOBHHX y aTOMOB B BO36y)KI[CHHOM
COCTOSIHMHM; B) 4HCJIa CBOOOJHBIX ATOMHBIX OpOMTajeld Ha BHEIIHUX SHEPreTUYECKHX YPOBHAX Kak
aKL[eHTOpOB BHGKTPOHHBIX Hap; F) HaJIn4usid I[OHOpHBIX BHCKTpOHHBIX Hap Ha BHCHIHHUX BHCPFGTI/ILICCKI/IX
YPOBHSIX.

a, 0

B, T

0

+a, 0, B, T

KoBasieHTHBIE CBSA3H 00BIUHO 00pa3yIOTCS:

+MEKIy aTOMaMH JIBYX HEMETAJNIOB

MEXIAy aTOMaMU TUIIMYHOIO METajlla i TUIIMYHOIO HEMETalllIa
MEX]y aTOMaMH B MOJIEKYJIaX TOJIBKO ra3000pa3HbIX BEUIECTB
TOJIBKO B MOJIEKYJIaX IIPOCTHIX BEILIECTB

MexaHu3M 00pa30BaHUs KOBAJICHTHOHN CBSI3M: a) PaJMKaIbHBIN 0) OOMEHHBIN B) JIOHOPHO-AKIICITOPHBIH
I') FETEPOIUTHYECKUI.

a, T

+a, 0

0, B

a, B

Mertannnueckasi CBSI3b XapakTepHa JJIi METAJJIOB: a) B JIIOOOM arperaTHoM COCTOSIHUU; 0) B TBEPAOM
COCTOSIHUY; B) B PACIUIaBJICHHOM COCTOSIHUH; T) B ra3000pa3HOM COCTOSIHUU.

a

B, T

+0, B

0

CriocoOHOCTh JIEKTPOHHOW IUIOTHOCTH XHUMHMYECKOW CBSI3M CMEMIAThCs IOJ JEHCTBHEM BHEIIHETO
3IEKTPUYECKOTO NOJISL I APYTUX BO3JIEUCTBUM — ITO:

MOJISIPHOCTD CBSI3U

HaIlpaBJIEHHOCTh CBS3H

+I0IPU3YEMOCTD CBSI3H

ruOpuAN3aIHs

Bri6epute HenpaBUJIbHOE YTBEPKICHHE:

MOHHAs CBsI3b 00pa3zyeTcs TOJIbKO B COSAMHEHUSIX THIIMYHBIX METAJUIOB C THITMYHBIMU HEMETAJIaMU
+CTENeHb HOHHOCTH CBSA3HM TEM BBIIIE, YeM MeHbIIE pazHOCTh OO0 Mex)y COEMHEHHBIMU aTOMaMH
accolManus — XapakTepHas 0COOEHHOCTh COeIMHEHHI C MOHHOM CBS3bI0O — CIIOCOOCTBYET 00pa30BaHUIO
MOHHOM KPUCTAJNIMYECKON PEIIETKH B TBEPAOM COCTOSIHUU

JUIsl MOHHBIX COCIMHEHUN XapaKTEPHbl BBICOKUE TEMIIEPATYPHI IUIABJICHUS U KUIICHUS
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UeM BBIIIE DJICKTPOOTPUIATEIILHOCTh DJJEMEHTOB, TEM: a) CHJIbHEE BBIPAXKEHBI HEMETAIUTHYECKHE
CBOWCTBa; 0) CHIIbHEE BBIPAXKCHBI OKHCIIMTEJIbHBIC CBOMCTBA; B) cllabce BBIPAKEHBI HEMETAUIMYCCKUE
CBOWCTBA; 1) cmabee BRIPaKEHbI BOCCTAHOBHUTEIILHBIC CBOMCTBA.

+a, 0, 11

0, B

B, T

B, 1

buorenHbie 3J1€MeHThI

BriOepuTe npaBuiIbHYO IOCIEI0BATEIBHOCTh YMEHBIICHUS aTOMHBIX paauycoB S, Cl u Ar:
+S>CI>Ar

S>Ar>Cl

Ar>CI>S

Ar>S >Cl

Briciuit okcua anementa orBedaer gopmyne D0s. Ero BomopomHoe coenuHenue couepxkut 2, 47%
BOAOPOJA. DTOT DJIEMEHT:

S

+Se

Te

Mo

Kak mensieTcs BocCTaHOBUTEIbHASI AKTUBHOCTD B psiny Be-Ba?
+yBEIMINBACTCS

YMEHBIIIAETCS

HE MEHSETCS

MeTamdeckuii XapakTep CBOWCTB aTOMOB JIEMEHTOB B psny: Mg-Ca-Sr-Ba:
YMEHBIIIAETCS

+BoO3pacraer

HE U3MEHsEeTCS

Kaxkue snements: C, Si, N, Se, P, V 06pasyiot netyune BoopoHbie coeauneHus ¢ popmynoit IH3?
N

C,P

+N, P

Se, Si, C

BriOepute 371eMeHTBI, BBICIIHIA OKCH]T KOTOPBIX uMeeT hopmyiy D03: Al, Se, Sn, Cr, CI, S, As.
+Se, Cr, S

Se, Sn, As

Cr, S, As

Al CIl, S

B psiny H2Si103- H3Si04— H,SO4 — HCIO, kucnoTHbie cBOMiCTBA!
+yCHIINBAIOTCS

ocirabeBaroT

HE U3MEHSAIOTCS

BriGepuTe 35eMeHT, BBICIINI THIPOKCU KOTOPOTO SBJISETCS CUIILHON KUCIOTOM:
+Cl
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S
Ba

BeiGepuTe mocie1oBaTeIbHOCTh JIEMEHTOB, 3alTUCAHHBIX B MMOPSIKE YBEINYEHHs OCHOBHOTO XapakTepa
UX BBICIINX OKCHJIOB M T'MApOKCHI0B: a) Ba, Sr, Ca, Mg, Be; 6) Na, Mg, Al, Si, P; B) P, Si, Al, Mg, Na; r)
Be, Mg, Ca, Sr, Ba.

r

a

0,B

+B, T

OnemeHTsl |- A rpynnsl sBIsAIOTCA:
CHJIBHBIMU OKHUCIIUTEISIMU
CHJIbHBIMH BOCCTaHOBUTEIISIMH
+cJ1a0bIMI BOCCTaHOBUTEISIMU
CIIa0BIMH OKUCIIUTEISIMU

B psiny monexyn LiF4-BeF,-BF3-CF4-NF4-NF3-OF,-F;,
WOHHBII XapaKTep CBSI3U YCHIUBACTCS

+KOBaJICHTHBIN XapaKkTep CBS3H YCUIHBACTCS

KOBAJICHTHBIN XapakTep CBsA3M ocabeBaeT

KOBAJICHTHBIN XapakTep CBS3M YCHIIMBACTCS, 3aTeM ociabeBaer

C aToOMaMH KaKuX JJICMCHTOB XapaKTepHI)I XUMHUYCCKHUE CBSI3K ATOMOB a30Ta B OpFaHI/IBMC?
+cHuC

cH,CuS

cO,CuP

BLI6paTB paa COCHHHCHHﬁ, B KOTOPBIX €CTb TOJILKO KOBAJICHTHAS IOJIAPpHAA CBA3b!:
N, HCI, NaCl

CO, CHy4, KMnO,

NaHCO3;, KNO3, HBr

+HCI, NH3, SiH,4

Hns Na un K nHaumbonee xapakTepHO oOpa3oBaHME: a) HOHHBIX COEAMHEHHH; O0) coeluHeHMH C
KOBAJICHTHOM CB$I3b10; B) POYHBIX KOMIUIEKCOB C OMONMTaHAaMHU; I') aKBAKOMILJIEKCOB.

a,0

B, T

+a, T

a, B

KaTtnoHs! S-311eMEHTOB OTHOCSATCS K:
+KecTKUM» KuciioraM JIbronca
«KECTKUM» OCHOBaHMAM JInfonca
«MATKHMY» KucioTaMm JInionca
«MSITKUM» OCHOBaHUSIM JIbronca

Kakas xuMuueckasi CBsi3b BOSHUKAET MEXY aTOMaMH 3JIEMEHTOB C TOPSIAKOBBIMU HOMEpamMu 8 1 167
HOHHAs

KOBAJICHTHAS HEMOJISTPHASI

+KOBaJICHTHAS MOJIpHAas
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BOJIOpOAHAs

KoBaneHTHas CBA3b, 0Opa3ylomascs IO JOHOPHO- AaKIENTOPHOMY MEXaHH3My, IIPHCYTCTBYeT B
COCIMHCHHUH:

NaCl

CCl,

H,O

+[Ag(NH3),]CI

VYkakute COeMHEHHS, B KOTOPBIX €CTh HOHHAas ¢Bs13b: a) HF; 6) CaBr,; B) BF;; 1) K[BF,].
a,0,B, T

0

B, T

+0, T

Morekyina OyaeT HOISIpHOM, €Cir: a) COACPIKUT TOISIPHBIC CBSI3H; 0) HMEET CUMMETPHUHYIO CTPYKTYPY;
') UMEET BBICOKHE TEMIICPATyPhI IJIABICHUS W KATICHHSL.

+a, 0

a, B

B, T

0, T

VYkaxuTte THIT XUMUYeCKO# cBsi3u B MoJiekysie NaCl.
HEIOJIIPHAs KOBAJICHTHAs

MOJISIpHAst KOBAJICHTHAS

+HOHHAasA

MeTaJUTnYecKas

Monexkyiia BOJbpl IMEET POCTPAHCTBEHHOE CTPOEHUE:!
MIApaMUJAaIbHOE

+yrinoBoe

JIMHEHWHOE

IIJIOCKUI TPEYTOJIbHUK

Jlist GOJIBIIMHCTBA COJIeH XapaKTepHa:
+UOHHAs perieTka

aTOMHas KOBAJICHTHAA pCUICTKa
MOJIEKYJISIpHAsI peleTKa

mo0ast pernieTka u3 Ha3BaHHbBIX

C mo3unuu peakIMOHHOW CIMOCOOHOCTH COEIMHEHHUM OOJIBIIYIO POJIh UTPAET MOJIIPU3YEMOCTh CBSI3EH.
Kaxas cBs13pb nerue nonsipusyercs?

C-O0

C=0

C=N

+C=S

B 3aBHCHMOCTH OT CIIOCOOHOCTH MOJISIPU30BATHCS ATOMBI, MOJIEKYJIbI, HOHBI MTOJIPA3AEISIOT Ha «MSATKHE»
U «©KecTkuey. Boibepure npaBuiIbHOE YTBEP)KIEHHUE: a) «MSTKHE» YaCTHUIbl — JIETKOMOJSpU3yeMble; 0)
«MATKHE» YaCTULbI — MAJIOTIOJISIPU3YEMBIE; B) «OKECTKHE» YACTULIBI — JIETKOIOJISIPU3YEMBIE; T) «OKECTKUEN
YaCTULIBI — MAJIONIOJISIPU3YEMBIE.

+a, T
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QAW O\

or}

Bri6epuTe npaBuiIbHOE yTBEPKICHUE:

9yeM OOJIBIIE MOJIIPU3YEMOCTh CBSI3€H, TEM HIKE e€ peaKIMOHHAs CIIOCOOHOCTh
+4eM OoJIblIIe MOJIIPU3aEMOCTD CBS3EH, TEM BBILIE €€ pEeaKIMOOHAas CIOCOOHOCTh
B psany: C-N, C-H, C=0, nonspuzyeMoCTb CBA3U YMECHbBIIIACTCS

peaKIMOHHAs CIOCOOHOCTh HE 3aBUCHUT O OT MOJIAPH3YEMOCTh CBSI3U

Y KaKOro COCAMHCHUA MMOJIAPHOCTb CBA3U BBIH_IC?
H,S

+H,0

H,Se

H,Te

BeiOepure BemectBa TOAbKO ¢ KoBajdeHTHbIM THIOM cBs3u: KCI, CO,, H,O, N, BaCl,, (H20),,
(C2Hs0H);,

+CO,, H,0O,N,

KCI, CO,, H,0, BaCl,

H,0, (H,0),, (C2Hs0H),

BCE

Uem Oombliie SHEPTUU, TEM:

+CBSI3b IPOYHEE

BEJIMYMHA DHEPTUH HE BIUSET Ha IPOYHOCTE CBA3HU
CBsI3b citabee

CBSA3b IOJIIPHEE

VYKaxuTe MOJIEKYJIBI U MOHBI, B KOTOPBIX LIEHTPAJIBbHBIM aTOM HAXOIUTCS B Sp3-rn6pnnn3aunn: a) H,0:;
[AIF6]*; B) [AICI4]; r) CCly ; 1) SFe; €) HoCOs.

+a, B, T, €

0,B

BCE

T, nI,e¢

yKa)KI/ITe MOJ‘IeKyJ'II)I 1 UOHBI, B KOTOpBIX HCHTpaHI)HI)IP'I aTOM HAXOIHUTCA B Sp3d2-FH6pI/IJIHOM COCTOSHUMU:
a) H20; 6) [AIFg]*; B) [AICL]; 1) NH; 1) HCOs.

T, I

a, B

+0

B

Bogopoanas cBsi3b oOpa3yercs MEXIy: a) MOJEKyJlaMU BOJIbI; 0) MOJIEKYJIaMH BCEX TaJloreHBOJOPOIOB;
B) TPYIIIIaMU HYKJICMHOBBIX KHCJIOT, T) MOJICKYJIaMHU CITHPTORB.

a,0,B, T, I

+a, B, T

0, B

a,0, 1
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Hanuune BOmOpoaHO# CBS3M: a) OTpakaeTcsi Ha (PU3MUYECKUX CBOMCTBaxX BemIecTB; 0) OOBICHSAET
aHOMAJIM{ B CBOWMCTBAaX BOJBI; B) BO3MOXKHO BHYTPM MOJICKYJd; I') XapakTepHO /s IIOYTH BCEX
OMOXMMHYECKHX MPOIIECCOB.

r

a, B

0,B

+a, 0, B, T

Mex 1y KakKuMH MOJIEKYJTaMu 0oJiee TIPOYHasi BOJOPOIHAS CBSI3b:
NHs

+H,0

H,S

C,HsOH

['oMonnTHYeCcKOE pacllenIEeHUe XapaKTepHO JUIsl CBSA3U: a) MOJIAPHOI; 0) HETOJISIPHOM; B) MAJIOIOJIIPHOM;
') HOHHOM.

+0, B

a,0,B,T

a,r

0

['eTeponuTryeckuii MexaHU3M XapaKTepeH AJi PacIICIUICHUs] KOBAJICHTHOU CBSI3HU:
+II0ISIpHOU

HEMOJISIPHOU

MaJIOOJIIPHOMN

MIOJIAPHOCTB CBSA3M HE UMEET 3HAUYEHUS

Bribepute vacTuilpl, SBISIONIMECS IEKTpoduiIaMu: a) Fe*?; 6) BFs; B8) CH3;COO’; r) R-COOH; n)
RC=CR.

0, T, I

+a, 0, T

BCE

B, T

BribepuTe yacTHIIbI, sBIsromuecs Hykneodunamu: a) Na*; 6) NH; 8) CN'; r) OH'; 1) H,0O; RC=CR.
+B,T, 1, €

BCE

a,0,B

T, I, €

J1y1st KakoTo BEIIecTBa XapaKTepHO 00pa30BaHME aTOMHOM PEIICTKH?
HUTpAT aMMOHUS

okcu yriepona (1V)

oz

+anmas

J1jis Kakoro M3 BEIEeCTB XapaKTepHO 00pa30BaHHE MOJIEKYIISIPHOM perieTKu?
Cu

NaCl

+Ien

aJiMa3s
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J1J1s KakoTro BEIECTBA XapaKTEPHO 00pa30BaHHE NOHHOW PEIIETKH?
+UOoan ] LIE3U

rpadur

HaTaMH

okcua kpemuusi(1V)

BerectBaMu MOJICKYJISIPHOTO CTPOEHUS SIBJISIETCSI:
NaCl(ts), Na,COs(tB), rpadur

+HCI(tB), Sg, SiO;

CuCly(tB), anmas, rpadur

Al , CU, P4

Kakue BeriecTBa UMEIOT MOJIEKYIISIpHYIO perietky: a) lo. 6) COy; B) NaCl; r) KOH;x) Si; ) SiO.
a,0,T

a,0,e

+B, T, I

BCE

JlJig aTOMHON KpUCTAJJIMYECKON PELIETKU XapaKTepHO: a) CBA3b KOBAJIEHTHAs; 0) Majasi MPOYHOCTb; B)
BBICOKAs IPOYHOCTh; I') PACTBOPUMOCTH B BOJIE; 1) TYTOILIIaBKOCTb.

+a, B, II
a,r

0, T
0,B,T, I

[Touemy conmu CaCOj3, BaSO4 mpakTryeckn HepacTBOPUMBI B BOJIE: @) SHEPTHsl peIIeTKH O0JIbIIe SHEPTUU
THIpaTanyu; 0) MHOTO3apsIHbIE HOHBI TPOYHO B3aMMOJCHCTBYIOT JAPYT C APYTOM; B) SHEPTHS PEIIECTKH
MEHbIIIE SHEPTUH TUpaTalliy; I') SHEPTHs PEeLIeTKH paBHA YHEPIUU THpaTallHH.

a

B

r

+a, 0

B ocHoBe o0pa3zoBaHus acconuaroB: (epMeHT-KopepMeHT, (pepMeHT-CyOcTpar, aHTUTE€H-aHTUTENO,
UTPAIOIIX OTPOMHYIO POJIb B JKH3HEAEATEIHHOCTH OPTaHWU3MOB, MPEUMYIIECTBEHHO JIeKAT: a) HOH-
JMIIOJIbHBIE B3aUMOJEHCTBUS; 0) MOH-MOHHbBIE B3aUMOJICHCTBUS; B) OpPHEHTAL[MOHHBIE B3aUMOACHCTBUS;
T') UHAYKIIMOHHBIE B3aUMOACHCTBUSI.

+BCe

a, 0

B, T

a

MexMoeKysipHble B3auMoAecTBUsI- 3To: a) cuiibl Ban-Baanbca; 0) MOH-AUMNONBHBIE; B) HOH-UOHHBIE;
r) TuapodoOHbIE.

+BCe

a

0,B

a, T

K HNOH-IUIIOJIBbHBIM BSaHMOI[eﬁCTBHHM OTHOCIATCA.
+Mg?* + 6H,0 = [Mg(H,0)s]**
Ri- + R,-COO = R,-CO-NH-R + H,0O
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F+ =1
HCI + H,0 = H:0" + CI

K HNOH-NOHHBIM B3aPIMO,Z[eI>'ICTBH}IM OTHOCIATCA.
Mg** + 6H,0 = [Mg(H,0)s]*

+R;- + R,-COO = R,-CO-NH-R + H,0

I+ 1,=1

HCI + H,0 = H;0" + CI

Bri6epute npaBuibHOE yTBEPXKACHUE:

OpPUEHTALIMOHHbIE, MHIYKTUBHBIC U TUCIIEPCUOHHBIC B3aUMOJICHCTBUS MEXKITY HEUTPATbHBIMU YacTUIIAMU
Ha3bIBAIOT BaHEPBaaIbCOBBIMU CHIIAMU PUTIKEHUS

OPUEHTALIMOHHOE B3aMMOJICHCTBHE BO3HUKACT MEX/1y HEMOJSPHBIMU MOJIEKYJIaMU

+OpUEHTAIMOHHOE B3aMMOJCHCTBHE BO3HUKAET MEXKIY MOJSPHBIMU MOJIEKYJIaMH, XapaKTepU3yeTcs
MTOCTOSIHHBIM JTUITOJIbHBIM MOMEHTOM

B3aMMO/ICICTBHE H0a ¢ KpaXMalloM — 3TO OPUEHTALIMOHHOE B3aUMOJICHCTBHE

VoH-uOHHBIE  B3aUMOJICWCTBUS BO3HUKAIOT: a) MEXKIY BELIECTBAMHU C MOHHOM KpHUCTaNIMYECKOM
pemeTkoii; 0) B Oenkax; B) B HYKICHHOBBIX KHCIOTaX; I') MEXKIY MOJIEKYJIaMH OEIKOB M KaTHOHAMHU
METaJUIOB.

r

a

+a, 0, B, T

0,B,T

BeiOepute npaBuibHOE YTBEpXkaeHUE: a) ruaApo(oOHbIe B3aUMOJCHCTBUS OCHOBAaHBl Ha OTTAJIKMBAHUHU
ruIpoGOOHBIMU TPYIIIAMHU MOJIIPHBIX MOJIEKYJ BOJIbI; 0) TuapodoOHbIE B3aUMOIEHCTBUS — 3TO B3aUMHOE
NPUTSHKEHNWE HEMOJSPHBIX TPYyMI; B) THAPOoGOOHBIE B3aMMOAEUCTBHUS IMOBBIIIAIOT YHOPSI0YEHHOCTh
pacrojoKeHUsI 4YacTUL[ B CHCTeMe; T') THApo(OoOHBIE B3aMMOAEHCTBHSI WUIPAIOT BAXKHYIO pOJIb IIPU
¢dopmupoBanuu munes ITAB B pacTBopax u rio0yi u3 GesKoB.

BCE

a,r

o, T

+a, B, T

MexMoNeKysipHbIe B3aUMOAECUCTBHS: a) HEOOXOAUMBI IS MOJIEKYJISIPHOM I'MOKOCTH M MOJIEKYJISIPHOTO
y3HaBaHUA NpU PEepMEHTATUBHOM KaTayln3e; 0) OTBETCTBEHHBI 3a arperaTHOE COCTOSIHUE BEILLECTBA U €T0
IpeBpallieHle NpU M3MEHEHUH BHEIIHUX YCJIOBUH; B) CHOCOOCTBYIOT OOpa30BaHMIO PA3JIMUHBIX BHJIOB
accolMaTOB M3 B3aUMOJICHCTBYIOIIMX YacTHUIL; T') JIeXaT B OCHOBE IPOILIECCOB COPOIMH, 00pa30BaHUU
MHUIIEILI.

+a, 0, B, T

a,0

B, T

a, T

YkaxkuTe XUMHUECKHe Tporiecchl: a) nepeBapuanue numu B XKKT; 0) pkaBieHue xenesa; B) CKHCaHUE
MOJIOKA; T) OpOXKEHUE TIIFOKO3HI.

a,T

0, B

a,0,B

+a, 0, B, T
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Kakue mporeccbl OTHOCATCS K XMMHYECKMM: a) BO3TOHKa Hoja; 0) ¢uibTpauusi pacTBopa; B)
pacTBOpEHUE ra3oB B KPOBU; I') TOPEHUE CITUYKH; 1) TJIUKOJIN3.

a, o,r

a, B, I

a,0,B, T

+r, I

Kaxkue cBoiicTBa XapakTepu3ylOT U MOJIEKYIY, M BEIIECTBO, COCTOSIIEE X ITHX MOJICKYJI: a) arperaTHoe
COCTOsIHUE; 0) 3NIEKTpUYECcKasi POBOJUMOCTD; B) COCTaB; T') XUMHYECKHUE CBOICTBA.

BCE

a, 0

+B, T

0, B

Kak wu3meHsercs XumudecKas aKTHMBHOCTb INEJIOYHBIX METAJUIOB C POCTOM IOPSAKOBOTO HOMEpa
31eMeHTa?

+yBEIMINBACTCS

YMEHBIIAETCS

HE U3MEHAETCS

CHayYaJla YMEHBIIAETCS, a 3aTEM YBEIMYHBACTCS

Bribepute cnpaBeminBoe yTBEp)KICHHE: a) BCE IEJIOYHbIE METaulbl HMEIT OTPUIATENbHBIH
crangaptHbii OB - moTeHnuan, 0) Bce MIEIOUHbIe METAJIbl — CHIIbHBIC BoccTaHoBUTend; B) Na u Li mo
CBOMM CBOMCTBaM OTJHYAIOTCA OT JAPYIHX INEJOYHBIX METAUIOB; I') SHeprus woHuszaiuu ot Li k CS
YMEHBIIAETCSI.

+a,0,B,T

a, 0

B, T

0,B,T

Bri6epute HenmpaBH/IbHOE YTBEPXKACHUE: a) BOAOPOJ — CaMblii JIETKUI U3 BCEX ra30B; 0) BOJOPOJ OYEHb
aKTHBEH, Ja)ke MpU KOMHATHOHN Temrieparype; B) Bogopoa B OBP MoxxeT ObITh TOJIBKO BOCCTAHOBUTEIIEM;
r) Bojopo B3aumoeiictyer ¢ Clp, S, O, mpu HarpeBaHuH.

a,0

+0, B

a,r

BCE

Kakumu cBoiictBamMu oOnazaeT BoJa Kak peareHT? a) KHUCIOTHO-OCHOBHBIMH, 0) OKHUCIUTEIHHO-
BOCCTaHOBUTEIHHBIMU; B) aKTUBHBIN JIUTAH]I; T) ClIOCOOHA 00Pa30BBIBATH ACCOLIUATHI:

a,0,T

a,0

B, T

+a,0,B,T

KakoBa pons Boabl B peakuusx: a) 2F; + 2H,0 — 4HF + O; 6) 6CO, + 6H,0 = CgH1206 + 60,
a — BOJia OKUCJIUTEIb, O- BOJIa BOCCTAHOBUTEII

+a — BoJa BOCCTAHOBUTEID, O- BOJIa BOCCTAHOBUTEID

a — BOJIa BOCCTAHOBUTEND, O — BO/Ia OKHUCIUTEh

a — BOJIa OKUCIIMTENDb, O — BOIA OKUCIIUTEID

Kaxkosa pons Boas! B peaknusx: a) C + H,O = CO + Hy, 6) NaH + H,O = NaOH + H?
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a — OKHCJIUTEIb, 0- BOCCTAHOBHUTEIb

+a — OKHCIIHTENb, O — OKHCIIUTEIIh

a — BOCCTAaHOBUTEJIb, O — BOCCTAHOBUTEIb
a — BOCCTAHOBHTEIIb, O — OKHCIIUTEIIb

AKTHUBHOCTh B3aMMOJICUCTBUH ¢ Bosiol B psaay Ca-Sr-Ba:
+BoO3pacraer

YMEHBIIACTCS

HE MEHSETCS

ot Ca x Sr ymensImaercs, ot Sr k Ba yBennuuBaercs

MoHbl Kakol CoJu B BOJI€ TUIPOJIU3YIOTCS?
NaCl

+7ZnS0Oq,

KNO3;

CaS0,

C xakum BCILICCTBOM MOXCET BBaHMO,Z[eP'ICTBOBaTB MOJ'IGKYJ'I}IpHHﬁ BOI[OpO,I[?
NH;

Fe

+Na

CO,

Omnpenenure poiib Bogopoaa B peakiuu: Hy+KMnO4+H,SO04=. ..
OKHCIIMTENh

peaxius He UIeT

+BOCCTaHOBUTEJIb

peakuus He oTHocuTcs K OBP

Omnpenenure poib nepokcuaa Bogopoaa B peakuuu: HyO, + KMnO4+ HySO4=. ..
+BOCCTaHOBUTEJIb

peaxius He UIeT

OKHCIIMTEND

peakuus He oTHocuTcs K OBP

Kaxkue npoaykTel peakuuu o0pa3yroTces npu B3aumosenictsuu H,O, u PhS?
Pb, H,SO4

O,, PbSO4, H,0

02, H,0, PbSO;

+PbS0O,4, H,O

Kakue npoaykTsl peakiiuu oopa3zyrorces npu npomyckanuu NO; uepes pactsop KOH?
KNO3, H,0

+KNO,, KNO3,H,0O

KNO2, H,0

KNO3,NO,H,0

Kakue mpoaykTsl peakuuu obOpasyrorcs npu B3aumoneictuu NaNO,, Kl B mpucyrcrBum
KHUCJIOTHI?

+NaNOg, 15, KsSOy4, H,O

NaNO;,Kl, K,SO4, H,O

Nal, KNOz, K2804, Hzo

CEepHOM
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N&NOg,NaL KQSO4, Hzo

Kaxkue cBoiicta 6onee xapaxrepss! a1 Ho0,, ecmi: Ho0, + 2H' + 26 = 2H,0 (+1,78 B); O, + 2H' + 2e =
H,0; (+0,68 B)?

+OKHCINUTEIBHBIC

BOCCTaHOBHUTEIIHHBIC

KUCIIOTHbIE

OCHOBHBIE

BoaHbie pacTBOpBI, KAKOTO BEIIECTBA UMEIOT IieaouHyio (pH>7) peakuuto cpep?
NaCl

+NaHCO3

KNO3

NH,CI

HO6aBHeHI/Ie, KaKoOro B€IICCTBA K BOAC IIPUBCACT K BO3PACTAHHUIO pH?
KCI

KNO3;

+Na,CO3

AICl;

Kakyro peakuuro cpesibl MMEET pacTBOP MUTHEBOM COJIbI, IPUMEHSIEMBIN 1Sl TIOJIOCKaHUsI ropJia?
HEUTPaAIbHYIO

KHUCILYIO

+1IIEIIOYHYIO0

c11ab0 KUCITYIO

Ha yem ocHOBaHO aHTHCENTHYECKOE AeiicTBUE TeTpabopaTa HATpHs?
Ha OKHMCJIMTEIBbHBIX CBOMCTBAX

+CroCcOOHOCTH TUIPOIH30BATHCS ¢ 00pa30BaHHEM OOPHOM KUCIOTHI
Ha BOCCTAaHOBHUTEIILHBIX CBOMCTBAX

Ha OB-IBOMCTBEHHOCTH

Hownneii xapakrep cBsizu B psaay coeaunenuit NaCl-MgCl,-AlCls-SiCly:
+yMEHbBIIaeTCA

yBEJINYUBACTCS

HE U3MEHSIETCSI

CHayalla yBEINYNBACTCS, IIOTOM YMEHbBIIACTCS
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4. OcHOBBI (pr3NUYECKONH XUMHUH
OcHO6bl XUMUYECKOT MEPMOOUHAMUKU

Yo u3ydyaeT XMMUIECKasi TEPMOTHHAMHKA:

CKOPOCTH IPOTEKAHUS XUMUYECKUX IIPEBPAILECHUN U MEXaHU3MBbI 3TUX IIPEBPALLECHUN

+3HEPreTHYECKUE XapAKTEPUCTUKUA (PU3MUYCCKUX U XMMHUYECKUX TPOIECCOB U CIOCOOHOCTh XUMHUYECKUX
CHCTEM BBITIONHSATH TIOJIE3HYIO padoTy

YCJIOBUS CMEIIICHHSI XUMHUYECKOTO PABHOBECHS

BJIMSIHME KAaTaJIM3aTOPOB HA CKOPOCTh OMOXMMHUYECKUX MPOIIECCOB

OTKpBITOM CUCTEMOW Ha3bIBAIOT TAKYIO CUCTEMY, KOTOPAs:

He OOMEHUBAETCs C OKPY KaIOLIei cpe1oil HU BEIIeCTBOM, HU YHEPrUei
+00MEHHUBAETCS C OKPYKAIOIIEH CpeIoi U BEIIECTBOM, U SHEpTUeh

00MEHHUBAETCS C OKpY>Kalollel cpefoi sHeprueil, Ho He 0OMEHNBAETCs BEIIECTBOM
00OMEHHUBAETCS C OKPYKAIOIIEH cpeiol BEIECTBOM, HO HE OOMEHUBAETCS SHEePTHUEH

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 Cpeioii SHEpTueii, 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
0OMEHHUBACTCS C OKPYKAIOIIEH cpeiol U BEIIECTBOM, H dSHEPrUei

00MEHHUBAETCS C OKpY>Kalollel cpefioi sHeprueil, Ho He 0OMEHHBAETCs BEIIIECTBOM
0OMEHHMBAETCS C OKPYIKAIOIIEH Cpeioi BEIIeCTBOM, HO HE OOMEHUBAETCS YHEprUue

K kakoMy Tuny TepMOAMHAMUYECKHX CHUCTEM IIPUHAIUICKUT PACTBOP, HAXOMAIIMICS B 3alasHHOU
amIIyJje, MOMEIIEHHOM B TepMOCTaT?

+HU30IMPOBAHHON

OTKpPBITON

3aKpBITON

CTallMOHAPHOU

K kakomy THIy TEpMOAMHAMHYECKHX CHCTEM IPHUHAUICKUT PACTBOp, HAXOAALIMICSA B 3aNasHHOU
amrmyiie?

M30JIMPOBAHHOU

OTKPBITOH

+3aKpbITOU

CTallMOHAPHOU

K xakoMy THITy TEpPMOAMHAMUYECKNAX CUCTEM IMPUHAIICKUT KUBas KJIETKa?
+OTKpBITOU

3aKpBITON

M30JIMPOBAHHOU

PaBHOBECHOU

Kakue napameTpbl TEpMOAMHAMHYECKON CUCTEMBI HA3bIBAKOT SKCTEHCUBHBIMU?
BEJIMYMHA KOTOPBIX HE 3aBUCUT OT YKCJIA YACTHUIL] B CUCTEME

+BeJINYMHA KOTOPBIX 3aBUCHUT OT YKCJIa YACTHUI[ B CUCTEME

BEJIMYMHA KOTOPBIX 3aBUCHUT OT arperaTHOrO COCTOSIHUSL 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 3aBUCHUT OT YHCJIA YACTHUIL] B CUCTEME

BEJIMYMHA KOTOPBIX 3aBUCUT OT arperaTHOro COCTOSHUSA

BEJIMYMHA KOTOPBIX 3aBUCUT OT BPEMEHHU

OYHKIUAMHI COCTOSTHUS TEPMOJIMHAMUYECKON CUCTEMbI HAa3bIBAIOT TAKKME BETMYMHBI, KOTOPBIE:
+3aBHUCST TOJIBKO OT HAYaJIbHOTO 1 KOHEYHOT'O COCTOSHUSI CUCTEMBbI

3aBUCST OT IYTH IIpoliecca

3aBHUCST TOJIBKO OT HAYaJIbHOTO COCTOSIHUSI CHUCTEMBI

3aBUCSAT TOJIBKO OT KOHEYHOTO COCTOSIHUSI CUCTEMBbI

Kakue BennuuHbl ABISAIOTCS (QYHKIUSAMHU COCTOSIHUSI CUCTEMBI: a) BHYTPEHHsS 3Heprus; 0) pabota; B)
TEIUIOTA; ') SHTANBIINS; 1) SHTPOIIHSL.

+a, T, O

6,B

BCE€ BEJIMUUHBI

a,0,B,T

Kakne w3 cieqyromux CBOWCTB SIBISIOTCS WHTEHCHBHBIMHU: a) IUIOTHOCTB; O) JIaBlIEHHE; B) Macca; T)
TEMIIEpaTypa; 1) SHTANbINS; €) 00beM?

+a, O, T

B, II, €

0,B, T, ¢

a, B, I

Kakue u3 crienyromux CBOWCTB SBISIOTCS 3KCTEHCHUBHBIMU: a) IJIOTHOCTH; 0) JaBlIeHUE; B) Macca; T)
TeMmIeparypa; A) SHTaIbIus; €) 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; JI) MeXaHUYecKas; e€)
sJIepHasi U COJIHEUHAs?

+a, 0

B, T, 1, €

a,B, T, I, €

a,B, T, ]I

[Ipoueccsl, mpoTeEKarOLIKE MPU MIOCTOSIHHON TEMIIEPATYpPE, HA3bIBAKOTCS:
M300apUIECKUMHU

+HU30TepMUYECCKUMU

HU30XOPUYECKUMU

aanadaTHYeCKUMHU

[Iporeccel, mpoTeKaroIUe Mpy MOCTOSHHOM 00beMe, Ha3bIBAIOTCS
M300apUIECKUMHU
M30TEPMHUYECKUMU
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+HU30X0pPUICCKUMU
annabaTUYeCKUMHU

[Tpotiecchl, MpOTEKAIOIIKE TP OCTOSHHOM JaBJICHUH, HA3bIBAIOTCS:
+1300apuIeCKUMU

HU30TEPMUYCCKUMHU

H30XOPUICCKUMHU

anuabaTHYECKUMU

BHyTpeHHs SHEpTUsi CUCTEMBI — 3TO:

+BecCh 3a1ac YHEPTUU CUCTEMbI, KPOME MOTCHIIMAIILHON SHEPTHUH €€ MOJI0KEHUSI U KWHETUYECKON IHEPTUuun
CUCTEMBI B 11€JIOM

BECh 3aI1ac YHEPTUU CUCTEMBbI

BECh 3aI1ac YHEPTHH CUCTEMBI, KPOME MOTCHIIMATBLHOM SHEPTUU €€ MOJI0KCHHUS

BEJIMYMHA, XapaKTePU3YIOIIasi MEpY HEYMOPSAIOUYCHHOCTH PACTIONOKEHHS YaCTUL] CUCTEMBI

Kakoii 3aK0oH 0TpaskaeT CBs3b MEXIly pabOTOM, TETIOTON U BHYTPEHHEH SHEPTHel CUCTEMBI?
+BTOpOH 3aKOH TEPMOJANHAMUKHI

3akoH ['ecca

IIEPBbII 3aKOH TEPMOJUHAMUKU

3akoH Bant-I'odpda

IIepBblil 3aKOH TEPMOAVMHAMHUKH OTPAXKAET CBI3b MEKIY:
+paboToH, TEIIOTON 1 BHYTPEHHEN dHEprueit

cBoOoHOM 3Hepruei ['nb0ca, sHTaNIBIINEN U SHTPOIIUEH CUCTEMbI
paboToii U TETIIOTON CUCTEMBI

paboToii 1 BHYTpEHHEH 3Hepruei

Kaxoe YPaBHCHHUE ABJIACTCA MATCMATHUYCCKUM BBIPAXKCHUCM IICPBOr0 3aKOHA TCPMOAWHAMUKU IJId
HU30JIMPOBAHHBIX cucrem?

+AU =0
AU =Q - p-AV
AG = AH - T-AS

Kaxoe YPaBHCHHUE ABJIACTCA MATCMATHUYCCKUM BBIPAXKCHUCM IICPBOr0 3aKOHA TCPMOAWMHAMHKHU JJId
3aKPBITBIX cucrem?

AU=0
+AU=Q - p-AV
AG = AH - T-AS
AS > 0.

[TocTostHHOM WM TEpEMEHHOI BETMUYMHOM SIBIISIETCS BHYTPEHHSSI SHEPTUS U30JIMPOBAHHON CUCTEMBbI?
+MO0CTOSTHHOM
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, SHTAIIBIINAS HE N3MEHUTCS

BHYTPECHHSS SHEPTHs HE U3MEHUTCS, SHTAJIBIINSA HE U3MEHUTCS

BHYTPEHHSAS DHEPT Ul U3MEHUTCS, SHTAJIBIINA U3MEHUTCS.
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IIpn kakux yCIOBHUSX WU3MEHEHHUE BHYTPEHHEH DJHEPIMM PaBHO TEIUIOTE, IIOJy4aeMOM CHCTEMOW U3
OKpYy>Karoleu cpenbl?

+1pU IOCTOSTHHOM 00BEMe

IIPY IOCTOSIHHOM TeMIleparype

IIpY IOCTOSTHHOM JIaBJICHUU

HU IIPHA KaKUX

TemmoBoit 3¢ HeKT peakuu, MPOTEKAIOIICH MPH MOCTOSTHHOM 00beMe, Ha3bIBACTCS H3MECHECHUEM:
SHTAIBINU

+BHYTpEHHEH SHEPTHH

SHTPOITUH

cB0OOOTHOM 2Hepruun ['mb0ca

OHTaIBIUI pC€aKluu — 3TO:

+KOJIMYECTBO TEIJIOTHI, KOTOpPOC BBIACIIKACTCA WJIM IIOIJIOIIACTCA B XOOC XHUMHYICCKOH pCakuuun Ipu
I/I306apHO'I/I3OTepMI/ILICCKI/IX YCIOBUAX

KOJMYCCTBO TCIJIOTBI, KOTOPOC BBIACIIACTCA WM IIOIJIOIIACTCA B XOI€ XHUMHYISCKOM pCakuuun I1pu
HU30XOPHO-U30TCPMUYUCCKUX YCIIOBUAX

BCJIIMYHHA, XapaKTCPU3Yyroliasa BO3MOXKXHOCTE CAMOIIPOMU3BOJIbHOI'O ITPOTCKAHUS IIpoLecca

BCJIMYNHA, XapaKTCPU3YIOIasad MEPY HECYIIOPALOUYCHHOCTH PACIIOJIOKCHHUA U ABUKCHUSA YaCTHUL CUCTCMbI

XHUMUYECKHUE MPOLIECCHI, IPU IPOTEKAHUU KOTOPBIX IIPOUCXOJUT YMEHBIICHUE SHTAIBIIMNA CUCTEMBI U BO
BHEIIHIOIO CPENY BBIIAEIISIETCS TEILUIOTA, HA3bIBAIOTCH:

SHAOTEPMUYECKUMHU

+9K30TE€pPMUYECKUMU

OK33PTOHUYECKUMH

SHIDPTOHUYECKUMHU

[Ipy Kakux yCIOBHSAX W3MEHEHWE DHTAIBIIMM PABHO TEINJIOTE, MOJYy4aeMOW CUCTEMOM M3 OKPYXKAOIIEH
cpenbl?

P MIOCTOSIHHOM 00beMe

IIPY IOCTOSIHHOM TeMIleparype

+IIpU TIOCTOSIHHOM J1aBJIEHUH

HU TIPH KaKUX

TennoBoil 3¢ ekt peakuuy, MpoTeKkaroieil Mpu MOCTOSTHHOM JIaBJIC€HNUHU, Ha3bIBA€TCS U3MEHEHUEM:
BHYTPEHHEHN YHEPTrUU

HU OJIHO U3 NPEBbIAYIINX OIPENEICHUN HEBEPHO

+OHTAJILINN

SHTPOIUU

Kaxkue nporecchl Ha3pIBatOT SHAOTEPMUYECKUMU?
U1t KoTopbix AH oTpunarensHo

s KoTopbix AG oTpunareiabHo

+1u14 koTopbiX AH nonoxxurenbHO

111 KOTOPbIX AG MOJIOKUTENBHO

Kaxkue npoiiecchbl Ha3bIBatOT 3K30TEPMUYECKUMHU?
+114 kotopbix AH otpunarensHo

st KoTopbix AG oTpunareiabHo

JU1s1 KOTOphIX AH MOJI0XKUTENBHO

U1t KOTOPBIX AG TIOJIOKUTENBHO
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VYkaxute GopMyaupoBKYy 3akoHa ['ecca:

TETIOBOM 3 (EKT pPeakluu 3aBUCUT TOJBKO OT HAYAIBHOTO M KOHEYHOTO COCTOSIHMS CHUCTEMBI U HE
3aBUCHUT OT IIyTH pEaKLIUU

TEIJIOTa, MOTJIOoNIaeMasi CUCTEMOM NP MOCTOSHHOM 00beMe, paBHa M3MEHEHHIO BHYTPEHHEH >HEpruu
CUCTEMBI

+TenoTa, NorjaomaemMasl CAICTEMOM IpY IOCTOSSHHOM JJaBJIEHUH, PaBHA U3MEHEHUIO SHTAJIBIIMY CUCTEMBI
TEII0BOM 2(PQEKT peaklvy He 3aBUCUT OT HAYaJIbHOTO M KOHEYHOI'O COCTOSIHUSI CUCTEMBI, a 3aBUCUT OT
IIyTU peaKuuu

Kakoii 3aK0H JI€)KUT B OCHOBE pacyeTOB KaJIOPUHHOCTH IIPOJYKTOB ITUTAHUS?
Bant-T'odda

+I'ecca

CeueHoBa

Payna

[Tpu OKHCIICHUH KaKUX BEIIECTB B YCIOBUAX OPraHU3Ma BBIICIISICTCS OOJIbIIIee KOJTHYECTBO SHEPTUHU?
OCIIKOB

+KHpOB

yIJIEBOJIOB

YTIIEBOJIOB U OCITKOB

CamoIpon3BOIBHBIM HA3bIBAETCS MPOLIECC, KOTOPBI:
OCyHIECTBIISICTCS 0€3 TOMOIIN KaTaau3aropa
COIIPOBOKAAETCS BBIACICHHEM TETIOTHI
+ocyltecTBisieTcst 6e3 3aTpaThl SHEPTUU U3BHE
MIPOTEKAET OBICTPO

DHTpOIUs peaKkuu - ITO:

KOJINYECTBO TEIUIOTHI, KOTOPOE€ BBLAEISAETCS MM TOIJIOMAeTCs B XOJ€ XHMMHYECKOM peakuuu mpu
1300apHO-U30TEPMUUECKUX YCIOBUSIX

KOJINYECTBO TEIUIOTHI, KOTOPOE BBLAEISACTCS WM TOIJIONAeTCs B XOJ€ XHWMHYECKOH peakuuu mpu
M30XOPHO-U30TEPMHUECKUX YCIOBUSIX

BEJIMYMHA, XapaKTepU3yIOLasi BO3MOKHOCTh CAMOIPOU3BOJILHOTO IPOTEKAHNUS Ipoliecca

+BeNMYNHA, XapaKTePU3YOIIasi Mepy HEYIOPSIIOUEHHOCTH PACTIONOKEHUS M IBU)KEHUS YaCTHI] CHCTEMBI

Kakoii QyHkuuend cocTOSHUS XapaKTepU3yeTcs TEHICHIUS CHCTEMbl K JOCTHUKEHHIO BEPOSTHOTO
COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJlbHasi OECIIOPSIIOYHOCTh pacipeaesieH s YacTuIL?
SHTaJIbIIUEN

+3HTpOnUEn

sHeprueil ['u60ca

BHYTPEHHEHN dHEpruen

B KakOM COOTHOHNICHHMHU HaXOOATCs 3HTpOHI/II/I TpeX 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 kakoM u3 cieayrommx MpOLECcCOB AOJKHO HAOMIOAAThCsA HauOOJIbIIEe MOJOXKHUTEIbHOE N3MEHEHUE
SHTPOIINH:
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+CH3OH (t8) — CH3OH )
CH30H (t8) — CH3OH (%)
CHgoH ) — CHgOH (TB)
CH30H (x) — CH30H (TB)

BriOepure npaBuiibHOE YTBEP)KICHHUE: SHTPOIIUS CUCTEMbI YBEITMUMBAETCS IIPU:
MIOBBIIICHUY J1ABJICHUS

Iepexo/ie OT KUIKOIro K TBEPIAOMY arperaTHOMy COCTOSIHHUIO

+IIOBBIIICHUN TEMIIEPATYPBI

nepexozie 0T ra3000pa3HoOro K )KUIKOMY COCTOSTHUIO

Kakyro TepmoanmHamuueckylo (YHKIUIO MOXKHO HCIOJIb30BaTh, YTOOBI MpeAcKa3aTh BO3MOXKHOCTb
CaMOMPOU3BOJIBHOTO MPOTEKAHUS PEAKIIMHU B U30JIMPOBAHHON cucteMe?

DHTAJIBIIUIO

BHYTPEHHIOIO DHEPTUIO

+3HTPOIHUIO

MOTEHIMAIBHYIO DHEPTUIO CUCTEMBI

Kakoe YpaBHCHHUE SABJIACTCA MATCMATHYCCKUM BBIPAKCHUCM 2-F0 3aKOHa TCPMOIAWHAMHUKU JIA
HU30JIUPOBAHHBIX cucrem?

AU =0

+AS > Q/T

AS<QIT

AH=0

Ecnu cuctema oOpaTUMbIM 00pa3oM MOdydaeT KOJIMYECTBO TerioThl Q mpu temmeparype T, To 00
SHTPOITMHU CHCTEMBI MOKHO CKa3aTh, 4TO OHA:

BO3pacTaer Ha BeauuuHy Q-T

+Bo3pacraer Ha Benuuuny Q/T

BO3pacTaeT Ha BeNHuKHYy, Oosburyro Q/T

BO3pacTacT Ha BEJIUYUHY, MeHbIYI0 Q/T

B wu30omupoBaHHON cUCTEME CaMOINPOU3BOJIBHO IPOTEKAET XUMHYECKas peakuus ¢ 0Opa3oBaHUEM
HEKOTOPOTr0 KOJUYECTBA MPOAYKTa. Kak M3MEHAETCS SHTPOINs TaKOM CUCTEMBI?

+yBEIMINBACTCS

YMEHBIIIAETCS

HE U3MEHSETCS

JOCTUTa€T MUHUMAaIBHOI'O 3HAYCHUS

VYkaxure, B KaKUX MpoIeccax U MpH KaKUX YCIOBHUAX M3MEHEHHE SHTPOIUN MOXKET OBITh paBHO paboTre
nporecca?

B U300apHBIX, P NMOCTOSIHHBIX P u T

B U30XOPHBIX, MPH MOCTOSHHBIX V 1 T

+U3MEHEeHHEe YHTPOITUHM HUKOTJa HE paBHO padoTe

B U30TEPMHUUYECKHUX, ITPH MOCTOSAHHBIX P n V

Kak n3MeHuTCs CBsi3aHHAs SHEPTHS CUCTEMBI | S TIpW HarpeBaHUH U TIPU €€ KOHICHCAIHN?
+1pU HarpeBaHUU PACTET, IPU KOHACHCAIIMH YMEHBIIIAETCS

P HArPEBAHWW YMEHBINACTCS, TIPU KOHCHCAITH PACcTET

HE MPOUCXOANUT U3MEHEeHue T-S

IIpY HarpeBaHUU U KOHACHCALIUH PACTET
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Kakue mapamerpbl cucTeMbl HEOOXOAMMO TOAJICPKUBATH MOCTOSHHBIMH, YTOOBI 10 3HAKy W3MEHECHUS
SHTPOITUH MOXKHO OBLIO CYAUTH O HAIIPABJICHUH CAMOIIPOM3BOJILHOTO IPOTEKaHHs porecca’?

JaBJICHUE U TEMIIEpaTypy

00beM U TeMIeparypy

+BHYTPEHHIOIO SHEPTHIO U 00bEM

TOJIBKO TEeMIIEpaTypy

B um3onupoBaHHOI cucTeMe BCE CAMOIPOU3BOJIBHBIE IMPOIECCHl MPOTEKAOT B CTOPOHY YBEJIMYEHHUS
Oecriopsinka. Kak mpu 3ToM U3MeHseTCsl SHTPOIHs?

HE U3MEHSETCA

+yBEIIMYNBACTCS

YMEHBILIAETCSA

CHayaJla yBEJIUYMBACTCS, @ 3aT€M YMEHBIIAETCS

DHTponus Bo3pactaeT Ha Beiuuuny Q/T s
+o0parumoro nporecca

HeoOpaTHUMOro mporecca

TOMOT'€HHOTO

reTepOreHHOTO

Kak u3Mensiercst 3HTpoIus CUCTEMBI 3a CUET IPSIMON U 0OpaTHOH peakluy IPU CUHTE3e aMMuaKa?
+IpsMasi peakius UJIeT ¢ YMEHBIIEHUEM SHTPONNHU, 00paTHAs — C yBEJIIMYECHUEM

npsiMasi peaklys UIET ¢ yBEIMYEHUEM SHTPOIIMH, 00paTHAas - C yMEHbILIEHUEM

SHTPOIHS HE U3MEHACTCS B XO€ PeaKLUU

SHTPOIINS YBEIMUUBACTCS JJISl IPSMON M OOpaTHOM peaKkIuu

Kakumu 01HOBpEMEHHO JEHCTBYIOIIMMHU (aKTOpaMHU ONPEENAeTCs HANpaBICHHOCTh XUMHYECKOIO
mpouecca?

SHTAJIBIUNHBIM U TEMIIEPATYPHBIM

+3HTaJIBIUUHBIM U SHTPONUNHBIM

SHTPONMUHBIM U TEMITEPATyPHBIM

U3MeHeHHeM >Hepruu ['udoca u remnepatypsl

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 cOOII0IaTh, YTOOBI MaKCHMallbHasi paboTa B CUCTEME COBEpIIaIach 3a CUeT
yObuH SHepruu ['n66ca?

HE00XO0AUMO MOJIIEPKUBATH MOCTOSHHBIMU V 1 t

+He00X0IMMO MOAIEP)KUBATH MOCTOSSHHBIMU P 1 t

HE00X0AUMO MOIIepKUBaTh NOCTOSHHBIMU AH 1 AS

HE00X0IMMO MOAJIEP>)KUBATH MOCTOSSHHBIMU P uV

3a cYeT Yero COBEpIIAeTCS MaKCHMaylbHas TMoJie3Has padoTa XMMHYECKOW PEAKIMU TMPH TMOCTOSHHBIX
JIaBJICHUU U TemIiepaTrype?

+3a cuet yobuH 2HEepruu [ nboca

3a CYCT YBCIIMUCHUA DOHTPOIIUHA

3a CYET yBEJIMUYEHUS SHTAIBIIUU

3a CYCT YMCHBIICHUA SHTPOIIUHU
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3a cyer dYero coBepmIacTCs MaKCHMajbHas IOJie3HAsh padoTa >KUBBIM OpraHM3MOM B H300apHO-
M30TEPMHUYECKUX YCIOBUSX?

3a cYeT YObUIN DHTAJIBIAN

3a CYET YBEJIMUYCHUS SHTPOIHH

+3a cuer yObuH 3Hepruu [ mboca

3a cueT yBeNu4eHus sHepruu I ' uooca

Kakue nporecchl Ha3pIBAIOT SHIIPIrOHUYECKUMU?
H<0

AG<0

AH>0

+AG >0

Kakue nporieccbl Ha3pIBalOT 3K3)PrOHUYECKUMU?
AH<0

+AG <0

AH>0

AG>0

CaMOoTpOou3BOIBHBIN XapaKTep MPoIiecca JIYUIIe OMPEAeIsaTh ITyTEM OICHKH:
SHTPOIHH

+3HTAJIBIIUHA

cB0OOOTHOM 2Hepruun ['mb0ca

TEMIIEPATYPhI

Kakyro TepmomuHamuueckyro (YHKIHIO MOXKHO WCIIONB30BaTh ISl TPEACKA3aHUS BO3MOXKHOCTH
CaMOIIPOU3BOJILHOTO MPOTEKAHHSI MPOIIECCOB B 3KUBOM OpraHu3Me?

OHTAJIBITNIO

SHTPOMUIO

BHYTPEHHIOIO SHEPTHIO

+cBoOOAHYIO SHEpruto ['n66ca

Jlnist 00paTHUMBIX MTPOLIECCOB U3MEHEHHe cBOOOIHOM sHeprun I'nb0ca...
+Bceraa paBHO HYIIO

BCErJa OTpUIaTeIbHO

BCET/1a TOJIOKUTETHHO

MOJIOKUTEIBHO MIIM OTPULIATEIBHO B 3aBUCUMOCTH OT OOCTOSITENIBCTB

Jlnst HeoOpaTUMBIX MPOLIECCOB U3MEHEHHE CBOOOTHON SHEPTUU:
BCErJia paBHO HYJIIO

+Bceria OTpULATENILHO

BCETr/1a MOJIOKUTEIIBHO

MOJIOKUTEIBHO MIIM OTPULIATEIBHO B 3aBUCUMOCTH OT OOCTOSITENIBCTB

B u300apHO-U30TEPMUYECKUX YCIOBUSAX B CHCTEME CaMOIPOM3BOJIBHO MOTYT OCYIIECTBIISATHCS TOJIBKO
TaKHe MPOLIECCHl, B pe3yJbTaTe KOTOPbIX sHeprus ' nboca:

HE MEeHseTCs

YBEIINIUBACTCS

+yMCHBIIACTCSA

JOCTUraeT MaKCUMAJIbHOTO 3HAYEHUs
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Jlnsi HEeKOTOpOW XHMMHUYECKOM peakiuu B Ta3oBoil (aze mpu mocrosuubix P u TAG > 0. B kakom
HaIpaBJICHUU CAMOIPOU3BOJIBHO MPOTEKAET 3Ta peaKius?

B IIPSIMOM HaIIPaBJICHUU

HE MOXXET MPOTEKATh P JaHHBIX YCIOBUAX

+B 00paTHOM HarmpaBJICHUH

HaXOJUTCS B COCTOSIHUM PaBHOBECHS

Kaxkos 3nak AG nporecca tasHus jabpaa npu 263 K?
+AG >0

AG=0

AG<0

AG <0

B kakom u3 CJICAYIOIIUX CIIYUAaCB pCaKrd HCOCYHICCTBHUMA ITPU J'I}O6BIX TeMnepaTypax?
AH>0; AS>0

+AH>0; AH<O0

AH<0; AS<0

AH=0;AS=0

B xakom u3 CJICAYIOHIUX CIIYUAaCB pCaKIrd BO3MOXKHA ITPU J'IIO6BIX TeMnepaTyan?
+AH < 0; AS>0

AH<0; AS<0

AH>0; AS>0

AH=0;AS=0

Ecmu AH <0 u AS <0, To B KakoM cilyyae peakiiisi MO>KeT MPOTeKaTh CAMOIPOU3BOIBHO?
+[AH] > [T-AS]

npu 100X cooTHomeHUax AH u TAS

[AH] < [T-AS]

[AH] = [T-AS]

ITpu kakux 3HaueHMsX no 3HaKy AH u AS B cucteMe BO3MOXXHBI TOJIBKO 9K30T€PMUYECKHUE TPOLIECCHI?
AH>0,AS>0

+AH<0,AS>0

AH<0,AS<0

AH>0,AS<0

ITpu kakux cootnomenusx AH u T-AS xumuueckuii mpoiecc HarpaBlieH B CTOPOHY 3HJIOTEPMUYECKOM
peakuuu:

+AH < T-AS

AH > T-AS

AH =T-AS

[Ipy KakuX TMOCTOSHHBIX TEPMOJAMHAMHUYECKUX IapaMeTpax H3MEHEHHE SHTAIBIHMH MOXKET CIYKUTh
KpUTEpPHEM HaIpaBJICHUS] CaMOTIPOU3BOJIBHOTO Tporiecca? Kakoit 3Hak DH B 3THX yclioBHsIX yka3bIBaeT
Ha CaMOIIPOU3BOJIBHBII Mporecc?

+mpu noctostHHBIX S 1 P, AH <0

mpu nocTossHHbIX P ut, AH <0

npu octostHHBIX S 1 P, AH > 0

npu nocrossHHbIX V ut, AH > 0
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MOXHO T U B KaKHMX CIy4dasx [0 3HAKy WU3MEHEHHUS YHTAIBIIUU B XOJ€ XUMUUYECKON PEaKIUU CYAHUTH O
BO3MOXXHOCTH €€ IMPOTEKAHUS MPH MOCTOSHHBIX T 1 P?

MOHO, eciid AH >> T-AS

IIPH JIAHHBIX YCIOBHSIX HEJIb3s

+Mmo3kHO, eciii AH << T-AS

MokHO, ecau AH = T-AS

Peakmus 3H; + N2 — 2NH3 npoBogutcs pu 110 °C, tak 4To BCe peareHThl U MPOIYKThI HAXOIATCS B
ra3oBoii (haze. Kakue u3 yka3aHHBIX HIKE BEIIMYUH COXPAHSIOTCS B XOJI€ pEaKIIun?

00beM

SHTPOIHS

SHTAJBIIN

+macca

Kakue u3 crnenyromux yrBepKIAeHUN BEpHBI Ul peakluii, MPOTEKAIOUINX B CTAHIAPTHBIX YCIOBUSAX?
SHAOTEPMHUUYECKUE PEAKIIMM HE MOT'YT IIPOTEKATh CAMOIIPOU3BOJIBHO

SHJOTEPMHUUYECKHE PEAKIIUU MOTYT IIPOTEKATH IPU JOCTATOYHO HU3KUX TEMIIepaTypax
+3HI0TEPMUUYECKHIE PEAKIIMY MOTYT POTEKaTh MPHU 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 MpaBHIO OOpaTUMBI, B) CIIOKHBIE; I') TOJbKO 3k33prouudeckue (AG < 0); n)
OOJIBITMHCTBO HEOOPATHUMO.

a,0,B,T

0,B, T

+a, 6, B

B, I

3K33pFOHI/I‘-I€CKI/I€ PCaKu B OpraHu3ME MMPOTCKAOT CaAaMOITPOMU3BOJIbHO, TaK KaK:
AG pegn >0

+AG pegan <0

AG pesn =0

AG pesn > 0

OHAProHUYECKHE PEaKIIUU B OpraHu3Me TpeOyoT 0IBO/Ia SHEPTUH, TaK Kak:
+AG pegaunn > 0

AG e < 0

AG peyeus = 0

AG peas <0

IMpu tumpommse mroboro mentuma AH < 0, AS > 0, OymeT i JMaHHBIA TPOIECC TMPOTEKATh
CaMOTIPOHU3BOJILHO?

Oyner, Tak kak AG > 0

+He Oyzer, Tak kak AG > 0

Oyner, Tak kak AG < 0

He Oyzer, Tak kak AG < 0

KaHOpHﬁHOCTBm MUTATCIBbHBIX BCIICCTB HA3bIBACTCS SHCPIUs:
+BBIICIIIEMad IIpH ITOJTHOM OKHUCIICHUU 1 T TUTAaTeNHLHBIX BE€IICCTB
BbLACIAACMAs TP IMOJIHOM OKHCJICHUU 1 MOJIb TMTATENBLHBIX BCIICCTB
H606XOI[I/IMa$I JJIs1 ITIOJTHOI'O OKHCIICHHUH 1 T IMTAaTeILHBIX BE€IICCTB
HGOGXO,Z[I/IMaSI JJIs1 ITIOJTHOT'O OKHMCIICHHUH 1 MOJIb TMTATENBHBIX BCIICCTB
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Jlnst miporiecca TeryioBou AeHaTypanuu MHorux ¢gepmerTtoB AH > 0 m AS > 0. Moxer 1 JaHHBINA
MPOILIECC MPOTEKATh CAMOIIPOU3BOJILHO?

+MOKET IPH BBICOKUX TEMIIepaTypax, Tak kKak |T-AS| > |AH|

MOXET IPH HU3KUX TeMIleparypax, Tak kak [T-AS| < |AH|

HE MOJKET, TaK Kak |T-AS| > |AH|

HE MOXeT, Tak Kak [T-AS| < |AH|

st mporecca TemioBoil ruapatanuu MHorux O0enkoB AH < 0 m AS < 0. Moxer Ju 1aHHBII Tporecc
IPOTEKaTh CAMOIPOU3BOJILHO?

+MOXET MPH JOCTaTOYHO HU3KUX TeMIlepaTypax, Tak kak |AH| > |T-AS|

MOKET P JJOCTATOYHO HU3KUX TeMIlepaTypax, Tak kak |[AH| < |T-AS|

MOXET TP BBICOKHX TeMIleparypax, Tak kak [AH| < [T-AS|

HE MOKET HH IIPU KaKUX TEMIIepaTypax

Jia mpornecca hoTocuHTe3a — 00pa3oBaHUe TIIOKO3bl U3 yrieKucaoro rasa 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 IPU BBHICOKUX TEMIIEpaTypax

MPOIECC OCYIIECTBUM MPH HU3KHUX TEMIEpaTypax

['OMOTEHHBIMU SIBIISIFOTCSI CHCTEMBI:
BO3/YX U MOJIOKO

kpoBb 1 pactBop CuCl,

+BO/Ia M PACTBOP YKCYCHOM KHCJIOTBI

['eTepOoreHHBIMU SIBJISIIOTCSI CUCTEMBIL:
BO3J1yX U MOJIOKO

+KpOBb U PaCTBOP U3BECTU

BOJIa U PACTBOP YKCYCHOM KHCIIOTBI

Kakne xapakTepucTMKaMyu COOTBETCTBYIOT OTKPBITOM CUCTEME:!

Am=0,AU #0
Am=0,AU=0
+Am £0, AU £0

Kakne XapaKTCPUCTHKAMH COOTBCTCTBYIOT 3aI(pLITOI71 CHUCTEME.
+Am =0, AU #0

Am=0,AU=0

Am#0,AU #0

KaKI/Ie XapaKTepI/ICTI/IKaMI/I COOTBCTCTBy}OT HSOHHpOBaHHOﬁ CUCTEME:
Am=0,AU #0

+Am=0,AU =0

Am#0,AU#0

DKCTEHCHUBHBIMH TMapaMeTpaMu SBISIOTCS:
TeMIiepaTypa u Macca

JaBJICHUE U KOHIICHTPAIHUS

+00BEM U KOJIUYECTBO BEIIECTBA
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VHTEeHCUBHBIMU IIapAMETPAMH SBJISIFOTCS:
TeMIIEpaTypa U Macca

+1aBJICHUE M KOHIICHTPAILUs

00bEM U KOJIMYECTBO BEILECTBA

Tepmoxumus sBIsSETCS pa3eaoM, KOTOPIA H3y4aeT
+TemnoBblie 3((HEKTh XUMUYECKHX pPEeaKLuil
HalpaBJICHNE TPOTEKAHUSI XUMUYECKOT0 TIporecca
MEXaHU3Mbl XHMUYECKUX PEaKIHii

CKOPOCTb PeaKIiu

Peakmus CHy + 20, = CO, + 2H,0 + Q sBasercst
+3K30TEpMUYECKON

SHJIO0TEPMUUYECKON

peaknueil ooMeHa

peakmueit pa3noKeHus

Teno umu COBOKYMHOCTh TeJ, HAXOMASIIMXCS BO B3aUMOAECMCTBUM W MBICIEHHO OOOCOOJIEHHBIX OT
OKpY>KaloIlel Cpe/ibl Ha3bIBACTCS

(hazoii

+cucTteMon

rnapamMeTpomM

KOMITOHEHTOM

Tepmoaunamuveckas ¢pyHkms sHeprun ' mb60ca onpeaensercs BEpaKeHUEM

G=H-L
S
G=H+T-S
+G=H-T-S
G:H+I
S

KonnyecTBO TENMIO0THI, BBIACISIEMOE WM TOTJIOMAEMOE MPU PA3JIOKEHUU 1 MO CI0KHOIO BEUIECTBA HA
0oJiee MPOCThIE HA3bIBAETCS

+TEMI0TON Pa30oKEHUS

TEIUIOTOW paCTBOPEHUS

TEIUIOTOM HEUTpAIU3ALUU

TEIUIOTON TUAPATALNN

O,ZIHOpOI[HaSI YaCTb CHUCTEMbI C OAMHAKOBBIMU XHUMHWYECKMMH W TCPMOAWMHAMHUYCCKUMU CBOfICTBaMPI,
OTJEJIEHHAs OT APYTUX 4acTed BUAMMON IIOBEPXHOCTHIO PA3eiia Ha3bIBACTCs

rapamMeTpoM

+¢azoii

KOMIIOHEHTOM

cpenoiu

TepmonuHamuyeckass (yHKIHMS, XapaKTepU3YIOIIas HEYMOPAJOUYEHHOCTh CHCTEMBI; Mepa Xaoca,
oecriopsika.

SHTANIBIUS

BHYTPEHHSS YHEPTHUS

pabota

+OHTpONHUA
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[TonHas 3HEpPrust CUCTEMBI, KOTOpasl paBHA CyMME IIOTCHIMAIBHON U KUHETUYECKOW DHEPIUU BCEX YaCTHULL

9TOH CHUCTEMBI
SHTAIBIIN
+BHYTPEHHSISI SHEPTUs
paborta

SHTPOIIHS

Heynopsinouennas ¢opma mnepenayu

OCyHICCTBIIAEMAad peE3yiabpTaTe

IMPOTCKAaHUA

COBOKYITHOCTH MHUKPO(U3NYECKHX MPOIIECCOB, KOTOPHIE HE MPUBOJIAT K 00pPa30BaHUIO HOBBIX MOJICKYI,

Ha3bIBAeTCs
+TennoTon
paboroi
SHTAJIBIUEN
3HTPONHUEN

CDYHKI_II/IH COCTOSAHHUA, IIPUPALICHUC KOTOpOﬁ pPaBHO TCILIOTC, nonyquHoﬁ CHCTEMOH B I/1306apHOM

MpOLECCEe, HA3bIBACTCS
3HTPONHUEN
+OHTAIBIUA

paboroi

TEIUIOTOM

OHJPProHUYECKOU ABIISAETCS PEAKLIMS:

ruaposuza ATD
+cuHTE3a caxapo3bl
rUJIponn3a Kkpeatungpocdara

9H,[[3pFOHI/I“IeCKOI>'I SABJIICTCA pCaKIUs:

+dorocunTesa
ruaponuza ATO
ruaponu3a KpeaTuHpocdara

DK39proHUYECKOH SIBIISIETCS PeaKIus:

¢dbotocuHTE3a
+ruaponuza ATO
CHUHTE3a caxapo3bl

3K33pFOHI/I‘{eCKOﬁ SABJIICTCA pCaKIUs:

dhoTocuHTE3a
CHHTE3a Caxapo3bl
+ruaponusa kpeatuHpocdara
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5. OCHOBBI KOJVIOWTHOH XUMUH
5.1. @u3uko-xumus no6epXHOCMHBIX AGIEHUIL 8 (DYHKUUOHUPOBAHUU IHCUBLIX CUCHEM

Br16epute BepHOE yTBEpKIEHUE:!

+aTOMBI MJIM MOJIEKYJIBI Ha TpaHuIle paszfena (a3 oOmanatoT OoJblIel >HEprHed Mo CPaBHEHHUIO C
aTOMaMHM WM MOJIEKYyJIaMH B TITyOuHe (hasbl

aTOMBI WJIM MOJIEKYJIBI Ha TpaHMIE pa3zaena a3 00JaaloT MEeHbIIeH YHePriuel 0 CPAaBHEHHUIO C aTOMaMH
WJIM MOJICKYJIaMH B TIyOUHE (a3bl

aTOMBI WJIM MOJIEKYJIB Ha TpaHuIle pasnena (a3 u B rimyOuHe ¢as3sl 00Ja1at0T OJMHAKOBOM SHEPIruei

HET BEPHOTO YTBEPKICHUS

BenuunHa MOBEpXHOCTHOW SHEPTUU YMEHBINACTCS MPH: a) YBEIUYCHUH TMOBEPXHOCTH; 0) YMEHBIIICHUU
MOBEPXHOCTH; B) YBEIMYCHUHM IMOBEPXHOCTHOTO HATSHKCHUS, T) YMEHBIICHHH ITOBEPXHOCTHOTO
HATSHKCHUS.

+0, T

0, B

a, B

a,T

YMeHbIIeHre TOBEPXHOCTHOU Hepruu [ mb0ca mporucxoIuT 3a C4eT CaMOIPOU3BOIBHOTO:
+yMeHblIeHNs MeK(a3HOM MOBEPXHOCTU

yYBENMYEHUs MeK(Pa3HOM TOBEPXHOCTH

U3MEHEeHHE MeK(a3HOM MOBEPXHOCTH HE BIUSAET Ha OBEPXHOCTHYIO SHEPTUIO

HET BEPHOI'0 OTBETA

Bri6epute BepHOe yTBepiKIeHUE (151 TUOPHIBHBIX KOJIOUIOB):

MHUIIEJUI000pa30BaHe - MPOLECC CAMOMPOU3BOJIBHBIN, COMPOBOXKIAECTCS YBEIUYEHUEM MOBEPXHOCTHOMN
SHEPrUn

+MUIE1000pa30BaHUe - IPOIIECC CAMOIPOU3BOIBHBIN, COMPOBOXKIAETCS YMEHBIIEHUEM TOBEPXHOCTHON
SHEPrUu

MHUIIEJI000pa30BaHKe - MPOLIECC HECAMOIIPOU3BOJIBHBIN, TPeOyeT 3aTpaThl SHEPTUU

HET BEPHOT'O YTBEPKJICHUS

CaMoIpon3BOIBHBINA IPOLIECC KOATYIISILIUKA COTPOBOKAAETCS:
+yMEHBIIEHHEM TOBEPXHOCTHOM dHEPTUU

YBEJIMUYEHUEM IOBEPXHOCTHON IHEPIUU

IIPYU KOATyJISLIUU TIOBEPXHOCTHAS SHEPTUS HE U3MEHAETCS

Ky®6 no cpaBHEHHIO C IIapOM TOTO ke 00beMa UMEET:
MEHBUIYIO TOBEPXHOCTHYIO YHEPTHIO

+00JIBIIYI0 TOBEPXHOCTHYIO SHEPTHIO

OHU MMEIOT OJINHAKOBYIO TTOBEPXHOCTHYIO SHEPTHUIO

Bri6epute BepHOE yTBEpKIEeHHE

yeM OoJibIlle PHEPIusi MEXKMOJIEKYJISIPHBIX B3aHMMOJCHCTBHM, TEM MEHbIIE BEJIHMYMHA OBEPXHOCTHOTO
HATSDKEHUS

+4yeM MEHbIIIE DHEPIUs MEKMOJIEKYJISIPHBIX B3aUMOJEHCTBUMN, TEM MEHBIIE BEIMYMHA TOBEPXHOCTHOIO
HATSDKEHUS

BEJIMYHMHA IOBEPXHOCTHOI'O HATSYKEHUS HE 3aBUCUT OT SHEPTUN MEXMOJIEKYJISIPHOIO B3aUMOJAEHCTBUS
HET BEPHOI'0 YTBEPXKICHUS.
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[Ipu yBenmMueHUn TEMIIEPATYPBI 3HAUCHUE TOBEPXHOCTHOI'O HATSKEHUS:
+yMeHbIIAeTCs
YBEJINYUBAETCA
HE U3MEHSIETCS

EnvHMIIBI ©3MEPEHUS TOBEPXHOCTHOTO HATSIKCHUS:
+H/M

H/M?

Jx/m

Jx/Mons K

OCHOBBIBasiCh Ha COIOCTABJIICHUH DJHEPIHMH MEXMOJICKYJISIPHOTO B3aWMOJCHUCTBHS, PACIIOIOKHUTE
BEIIECTBA B TOPSJIKE YBCIUYCHHUS BEIMYMHBI MMOBEPXHOCTHOTO HATSKCHHUSA: a) 3TaH, 0) yKCycHas
KHCJIOTA.

+a, 0

0,a

HEC 3aBUCHUT

) NEPpCUUCIICHHBIX BCIICCTB: BOJAd, MYpaBbHHAadA KHCJIOTAa - MHHUMAJIbHBIM HNOBCPXHOCTHBIM
HaTsAKCHHUEM O6J'Ia,Z[aGTZ

BOAa

+MypaBLI/IHaH KHCJIOTa

W3 mnepeuncieHHBIX BELIECTB: BOJA, MYpaBbUHAS KHUCJIOTAa - MaKCHMAaJbHBIM IOBEPXHOCTHBIM
HaTsOKEHUEM 00J1aIaeT.

+BOJIa

MypaBbHHAs KUCJIOTA

Kakyro 3aBUCHMMOCTH OTpa’kaeT H30T€pMa IMOBEPXHOCTHOIO HATSKEHUS: a) KodpuuueHTa
MTOBEPXHOCTHOTO HATSDKEHUS OT KOHIIEHTPALMH BEIIECTBA B DKCIIEPUMEHTAIILHO HAZICHHOM MHTEpBAse
TeMieparyp; 6) Ko3pPuIeHTa TOBEPXHOCTHOTO HATSDKEHUS OT KOHILIEHTPALMM BEIIECTBA B 3a/1aHHOM
UHTEpBaJle TeMmIeparyp; B) Kod(p@HUIMEHTa MOBEPXHOCTHOIO HATSDKEHUS OT KOHIIEHTPAllMU BEIlecTBa
IIpU MIOCTOSIHHOM TemIepaType; T') KodppuiueHTa MoBEpXHOCTHOIO HATSKEHUSI OT BEJIMYUHBI aJICOPOLIMH
BELIECTBA IIPU IIOCTOSIHHON TemIepaTrype?

a

0

+B

r

MornekynsipHoe TNPUTSIKEHHE MEXAy MOBEPXHOCTSIMHU JBYX CONPHUKACAIOMIMXCSA PAa3sHOPOJIHBIX (a3
Ha3bIBAETCS:

KOre3uen

CMaulBaHUEM

+aaresuen

ajcopOuueit

[TputsoxeHrne aTOMOB, MOJIEKYJ, HOHOB BHYTPH OTAENBHOM (pa3bl Ha3bIBACTCS:
+xore3ueit

CMaynBaHUEM

anre3ueu

ajcopOuueit
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B3aumopeicTBre KUAKOCTH C JKHUJIKOCTHIO WIIM TBEPABIM TEIIOM MPHU HAUIUYUHU TPEX HECMEITHBAIOIIUXCS
(a3 (ogHA M3 KOTOPHIX BO3/yX ) HA3bIBACTCS:

KOre3ueun

+cMaynBaHUEM

anre3uen

aacopOIuen

[TornomieHue BemecTBa BCel Maccoi aicopOeHTa Ha3bIBACTCA:
agcopOIuen

+abcopOnueit

copOmmeit

necopOonuei

[Tornomenue BemecTBa NOBEPXHOCTHIO aJICOPOCHTA HAa3bIBACTCS:

+ancopOuueit

abcopOruen

copOmmeit

necopOoruei

[Ipu ¢usmueckoit amcopOIMU YACTHIBI YACPKHBAIOTCS HA TOBEPXHOCTH aJCOpPOCHTA 3a CYET: a)
XUMHUYECKOTO B3aUMOJICHCTBUS; 0) MEKMOJCKYJSPHBIX cHil BaH-nep-Baanbca; B) NMpOHUKHOBEHHS B
IOPBI aJICOPOEHTA; I') BOAOPOIHOM CBSI3U.

a

a, T

0,B

+0, T

AncopOuusi — 3K30TEpMUYECKHI Ipoliecc, MO3TOMY NpPHU YBEJIMYEHUU TEMIIEpAaTypbl BEJIWYHHA
ajcopOuu:

+yMeHbIIIaeTcs

YBEJIUYUBACTCS

HE MECHSETCH,;

OJIMHAKOBA

AncopOuusi ra3oB Ha TBEpIbIX aJCcOpPOEHTax — DHK30TEPMHUECKHIl Mpolecc, MO3TOMY BEITUYMHA
a7ICOPOITYU TIPH OXJIAXKICHUU:

+BO3pacTaeT

YMEHBIIAETCS

HE MEeHseTCs

OJTMHAKOBA

Kakyro 3aBHCHMOCTH OTpakaeT H30T€pMa aJcopOIMM Ha TMOJBMIKHOM TIOBEPXHOCTH pazzena? a)
BEJIMYMHBI aJCOpPOLMKM OT PABHOBECHOH KOHIICHTpPAIMM BEIIECTBA B MHTEpBAIE TemIieparyp; O)
BEJIMYUHBI aICOPOIMKM OT TEeMIepaTyphl MPU TOCTOSHHOW KOHIICHTPAIIMHM BEIIECTBA; B) BEITUYHHBI
aJicopOLMK OT PaBHOBECHOW KOHIIEHTPAIIMU BEIIECTBA MPU MOCTOSHHOW TeMIeparype; T) BEIUYUHBI
a7IcCOpOITMHU OT HaYaTbHOW KOHIICHTPAIIMH BEIIECTBA MPU IMOCTOSTHHOW TeMIIepaType;

a

0

B

+r

BriGepute BepHOE yTBEpKICHHE:
BEJIMYMHA aCOPOIIMH MPSIMO MPOMOPIIMOHANIbHA JIABICHUIO ra3a
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BEJIMYMHA a7copOIMK 00paTHa MPOMOPIMOHAIBHA JIABJICHUIO Ta3a

+BeJIMYMHA aICOPOIMH MPSIMO HPOMOPIMOHATBHA AABICHHIO ra3a TOJIBKO B 00JACTH MajbIX 3HAYCHUM
JaBIICHUS

BEJINYMHA aJCOPOLIMH HE 3aBUCHUT OT JIaBJICHUS I'a30B

Uewm Jierue KOHACHCUPYIOTCS ra3bl, TEM:

TpyZHEEe OHU COPOMPYIOTCS Ha TBEPJBIX a/IcopOeHTax

+Jerye oHU COpOUPYIOTCS Ha TBEPABIX aIcCOpOEHTAX

nporiece aJcopOoIMy He 3aBHCUT OT TEMIIEPATyphl KOHICHCALIUU Ta30B
HET BEPHOT'O YTBEPKIACHUS

Bri6epute BepHOE yTBEpKIEHHUE:!

+4yeM Jy4iie pacTBOPUTENh CMauyMBaeT IOBEPXHOCTb ajacopOeHTa, TEM MEHbLIe aacopouus
PacTBOPEHHOTO BEIIECTBA U3 3TOI'0 PACTBOPUTEIS

YyeM JIydIle PacTBOPUTEIh CMAaYMBAET MMOBEPXHOCTH acOpOEHTa, TeM OoJbIe afcopOLust pacTBOPEHHOTO
BEIIECTBA U3 3TOTO PaCTBOPUTEINS

BEJIMYMHA a1cOPOLMU HE 3aBUCUT OT B3aUMOJECUCTBUS PACTBOPUTENS C aICOPOESHTOM

HET BEPHOTO YTBEPKICHUS

N3otepma agcopOuuu JIeHrMiopa XxapakTepus3yeTcsi ypaBHEHHEM:
+1I'= I Kc/1+K¢

I'=kc
x/m = k-¢"
I'=AcVIm

N3otepma ancopOrn OpeifHammxa XapakTepu3yeTcsl ypaBHEHHEM:
I'=T,KJ/1+Kg;

I'=kc
+x/m = k-¢'"
I'=AcVIm

Yem nyume agcopbar pacTBOpsAETCS B JAHHOM pacTBOPUTENE, TEM OH aAcopOUpyeTcss M3 3TOro
pacTBOPHUTEIIS:

TXyKe

JIydIie

pacTBOPUMOCTB aficopbarta He BIUSET Ha aJCOPOLHIO

Uem xyxke azicopOaT pacTBOPSETCS B JAHHOM PAaCTBOPHUTENE, TEM OH:
XyXKe azcopoupyercs

BEJTMYMHA aICOPOIIMU HE 3aBUCUT OT PaCTBOPUMOCTH ajicopOara
+iydie agcopoupyercs

MonekynsipHass afcopOuMsi 3aBUCUT OT: a) HPUPOIBI ajacopOeHTa; O) HpUPOJbI PACTBOPUTEINS; B)
PUPOJIBI aicopbaTa; ) KOHIEHTPAIUK PacTBOPA; 1) TEMIIEPATyPhI.

a,0,B

a,B, T, ]I

+a, 0, B, T, I

a,0,T, 1

MHorocnoitHas aacopOIHs XapaKTepu3yeTcs:
Teopueit JIenrmropa
+teopueit bOT
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teopueil GpenHumxa
Teopueit ['enpu

AKTUBHUPOBAHHBIN Yrojib — ruapo(oOHbI COPOCHT | JTydIlie aacopOUpYyeT:
MOJIIPHBIC BEIIECTBA U3 HETIOJISIPHBIX PACTBOPUTEIICH

+HENOJISIPHBIC BEIIECTBA U3 MOJIIPHBIX PACTBOPUTEIICH

TIOJIIPHBIC BEIIECTBA U3 MOJISIPHBIX PACTBOPUTEIICH

HETIOJISIPHBIC BEIIECTBA U3 HEMOJSIPHBIX PACTBOPUTEIICH

Cutikaresns Jydiie ajcopoupyeT BEIecTBa U3 pacTBOPOB C:
MOJIIPHBIM PACTBOPUTEIIEM

+HENOoJSIPHBIM PAaCTBOPUTEIIEM

B OJIMHAKOBOM CTEIICHH

MOJISIPHOCTh PACTBOPUTEIISL HE BIUSACT HA afCOPOIUIO

W3 nonsipHbIX pacTBOpUTENEH ¢ POCTOM JUIMHBI THAPO(HOOHOrO paguKana BeTUYHMHA aJCOPOIINH:
+yBenuunBaeTcs

YMEHBILIAETCS

HE MEHSETCS

OJIMHAKOBA

W3 HenossipHbIX pacTBOPUTEIIEH ¢ POCTOM JUTMHBI THAPO(OOHOr0 pajuKaia BeIUYMHA a1COPOLIMHU:
YBEJIMYUBAECTCS

+yMEHBIIAETCS

HE MEHSIETCS

OJIMHAKOBa

HutpoOen3on u3 pactBopa B 6eH30I1€ OyAeT Jydlle aacopOrpoBaThCs:
Ha yrie

+B OZIMHAKOBOU CTETIEHU

Ha CUJIMKAarene

pUpoJa aficopOeHTa He UMeeT 3HaYeHUs

HutpoOeHn301 13 BOJHBIX PacTBOPOB OYJET JIydllle ajcopOupoBaThCs:
+Ha yrie

B OJINHAKOBOM CTENIEHU

Ha CUJIMKAarene

pUpoJa afcopOeHTa HE UMEET 3HAYCHUS

Kpacurens ¢pykcun Oyzaer sydiie aacopOupoBaTbCs yriieM u3:
+BOIHBIX PaCTBOPOB

CIIUPTOBBIX PaCTBOPOB

IIPUPOJa paCTBOPUTENA 3HAYECHUS HE UMEET

B OJJMHAKOBOM CTEIIEHU

[Tpu amcopOuuy u3 OEH30JIBHBIX PACTBOPOB HA CHIIMKArelie cTeapaT HATpUsl OPUEHTUPYETCS B CTOPOHY
cunukaressi: a) TuaApodOoOHBIM KOHIIOM; ©O) OpHEHTAaIusT MOXKET OBITh JI000H; B) KapOOKCHIIBHON
TPYNNON; T) THAPO(PUIBEHBIM KOHIIOM.

a

0

a, B

+0,T
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[Tpu apcopOumu W3 BOAHBIX PACTBOPOB HA YIJe CTeapaT HATPHUS OPHEHTHPYETCS B CTOPOHY YIJIS: a)
rupoOoOHBIM KOHIIOM; 0) OpHEHTAlMst MOXET OBITh JH000H; B) KapOOKCHJIBHOW TpyMIoi; T)
rUAPO(GUIBHBIM KOHIIOM.

+a

P O

, B
r

b

Onear HaTpus U3 BOJHOTO pacTBOpa OyIeT Jydlle aicopOupOBaThCA:
+Ha yriie

Ha CHJIMKaresie

B PAaBHOM CTEINEHU U HA yTJe, U Ha CUJTUKarese

azicopOIus HE MPOUCXOAUT

Omnear HaTpus U3 pacTBopa B OeH30J1€ OyIeT Myule afcopOupOBaTHCS:
Ha yrJie

B PaBHOM CTETNCHH U HA YIJIe, M Ha CHUJIMKarese

+Ha cuiuKarese

npupoaa aacopOeHTa 3HaYeHUS HE UMEET

AHWINH U3 pacTBopa B OeH307€e OyIeT JIydlle aacopOupoBaThes:
Ha yrie

+Ha CUJIAKaresme

IpUpoa afcOpOEHTa 3HAUECHUS HE UMEET

B OJIMHAKOBOW CTENEHU

Ha noBepxHocTu pepmenTa nyuie agcopoupyercs:
+cyOcTpar

UX a7copOIMst UJET B PABHOM CTENEeHN

MIPOJYKTHI pacraja cyocTpara

Cormacho mpaBuny TpayOe-/[1okio, TIOBEpXHOCTHAs AaKTUBHOCTh C  YBEJIMYEHUEM  JIJTUHBI
YTJIEBOOPOIHOTO pajukaia Ha ogHy CHs-rpymnmy:

+yBenuuuBaercs B 3-3,5 paza

HE U3MEHSETCs

yMmeHbInaercs B 3-3,5 pasa

U3MEHSEeTCS He 3aKOHOMEPHO

Bri6epute BepHOE yTBEpKIEHUE:!

YeM MEHbIIE JJIMHA YIJIEeBOJOPOJHOIO pajuKaia U OOJbIle MOJIIPHOCTh, TeM OOJbIlle MOBEPXHOCTHAsS
aKTUBHOCTb

+4eM OoJIbllIe JUTMHA YTIIEBOJOPOIHOTO PAagUKana U MEHBIIE HOJISIPHOCTh, TeM OO0JIblIe MOBEPXHOCTHAS
aKTUBHOCTb

YeM MEHbIIIE JITMHA YIIIEBOJOPOJIHOTO pajJuKaia U MEHbIIE MOJIIPHOCTh, TeM OOJIbIlIe MOBEPXHOCTHAs
aKTUBHOCTb

HET BEPHOTO YTBEP)KIEHUS

Bribepure BepHOE yTBEPKICHHE:

+11s1 BCEX 4JIEHOB TOMOJIOTHYECKOI0 Psijia BEJIMUKMHA IpeiebHON aAcopOLny NOCTOsTHHA

BEJIMYMHA MIPEJebHON aIcOPOLIMN YMEHBIACTCS C YBEJIMUECHHEM JJTUHBI YTIIEBOIOPOTHOTO PaHKaia
BEJIMYMHA IPEJEIbHON aIcOpOLIMN YBETMUMBAETCS C BO3PACTAHUEM JUIMHBI YTIIEBOAOPOAHOTO pajnKasia
HET BEPHOT'O YTBEP)KIECHUS
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Benuunna ancopOuuu )KUPHBIX KUCIOT U3 OCH30JBHOTO PacTBOpa CHIIMKArejieM MO Mepe yBETUYCHHUS
MOJISIPHOM MACChl KUCIIOTHI:

+YMEHBIIAETCA

YBEIINYNBAETCSA

HE U3MEHAETCS

Benuunna agcopOuuu yriem KapOOHOBBIX KHUCJIOT M3 UX BOAHBIX PAacTBOPOB IO MepEe YBEITUYCHMUS
JUTHHBI TUAPOGOOHOTO pagrKaa:

+BO3pacTact

YMEHBILIAETCS

HE U3MEHAETCS

Pacmionoxwure ciupThl B OPSIKE YBEIUYCHHS BEIUYMHBI MOBEPXHOCTHOW aKTHBHOCTH: a) METAHOI; 0)
OyTaHoui-1; B) aTaHox; T') mponaHoi-1.

+a, B, T, O

0,T,B,a

a,0,T,B

0,B,T,a

K ITAB otHoOcsTCs BelllecTBa, 00J1agarolne:

OJIOKUTEILHOM TOBEPXHOCTHOM aKTHBHOCTBIO, TIPH 3TOM a7COPOLIHS OTpHUIATEeIbHAS
OTpHHaTeHBHOﬁ HOBerHOCTHOﬁ AKTUBHOCTBIO, HpI/I 3TOM aI[COp6III/I$I IIOJIOKUTECIIbHAA
+I10JI0KHUTEILHOM MOBEPXHOCTHON aKTHBHOCTBIO, IIPH STOM aJCOPOLIHS MOJIOKUTEIbHAS
OTPHULIATENIbHOM MOBEPXHOCTHON aKTUBHOCTBIO, ITPU 3TOM aJICOPOLIMSI OTpULIATENIbHAS.

K IIMH otHOCSTCS BenecTBa, 001aar011e:

MOJIOKUTETTFHON TOBEPXHOCTHOM aKTUBHOCTBIO, TIPU ATOM aJCOPOIIHS OTpULIATEIbHAS

OTpI/IIIaTCJ'[BHOI\/'I HOBCpXHOCTHOfI AKTUBHOCTBIO, HpI/I 3TOM aj:[cop6u1/1$[ IIOJIOXKUTECIIbHAA

MOJIOKUTETTFHON MTOBEPXHOCTHOM aKTUBHOCTBIO, TIPU ATOM aJCOPOLINS MOIOKUTEIbHAS
+oTpuLIaTeIbHON OBEPXHOCTHOW aKTUBHOCTBIO, IIPU ATOM a/1COpOLIUs OTpULIATEeNbHAS

Cpenu nepeuncnennsix BeniectB Beioepute [1MB: a) NaNOs; 6) NaOH; B) manemurat kamust; r) HaSOy;
1) OyTaHOBas KUCIIOTA.

BCE

+a, 0, T

a,0,r, 1

B, I

Cpenu nepeuncienHbix BeuiectB BbiOepute [TAB: a) NaCl; 0) sxemuHbie KHCIOTBI, B) cTeapar HATPUsI; T)
Na,;SOy; 1) dochomumnus.

BCE

+0, B, II

B.T

0, B

K IUB otHocstes: a) KOH; 6) NagPOy; B) H3SO4; 1) CH3COOH; 1) C17H35COONa.
r,

+a, 0, B

a,0,B, T

a,0
K ITAB otHocsites: a) NaCl; 6) K;SOy; B) onieat HaTpust; T) )KEITYHBIC KHCIOTBL, ) JTUIUIBI.
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a, 0o
+B, T, I
B, T
BCE

K ITAB otHocsTCs: a) caxapo3a; 0) pochoIunusL; 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 KHUCIOTa; T)
AITKWIICYIb(ATBHI; /1) ATKUIAMMOHUHN XJIOPHUI.

BCE

+B,0,B, T

A

a,0

[Tpu apcop6umu [TAB Ha rpanuie pasnena (a3 BeIMYHMHA TOBEPXHOCTHOW aKTUBHOCTH ((]) U BEIMYHHA
aacop6iuu (I') umeroT cneayromme 3HaYCHUS:

g<0, I'<0

g>0, I'>0

+0>0, I'<0

g<0, I'>0

[Tpu apcop6umu [1MB Ha rpanune pasnena ¢a3 BeIUMYHMHA MOBEPXHOCTHOW aKTUBHOCTH ((]) U BEIWYHHA
ancop6uuu (I') umeroT cienyronme 3HAYCHUS:

g <0, I'<0

g>0,1>0

+0<0, >0

g>0,I<0

WoHbI 351eKTPOIUTOB JTyUllle afcOPpOUPYIOTCS Ha:
+1OMSIpHBIX aacopOeHTax

HEMOJISIPHBIX aJIcOpOeHTax

B OJJMHAKOBOU CTEIIEHU

npupoaa aacopOeHTa 3HaYeHUs He UMEET

W3 noHOB OAMHAKOBOTO 3apsia MaKCUMAIBLHYIO aICOPOIIMOHHYIO CIIOCOOHOCTh MPOSIBISIOT HOHBI:
+HanOoNBIIIETO paguyca

BEJIMYMHA Pajiiyca HOHA HE UMEET 3HAUCHUs

HaUMEHBIIIETO pajnyca

W3 noHOB 0AMHAKOBOIO 3apsia MUHUMAJIbHYIO aJJICOPOILIMOHHYIO CIIOCOOHOCTD MPOSIBIISIIOT HOHBI:
HauOOJIBIIEr0 pajyca

BEJIMYMHA paJinyca HOHA HE UMEET 3HAUEeHHUS

+HaMMEHBIIIETO pajnyca

Uewm Oombliie 3aps/] M MEHBIIIE PaIuyC COILBATUPOBAHHOTO HOHA, TEM €r0 aJcOPOIIMOHHAs CTIOCOOHOCTD:
+BEIIIIE

HIXE

OIWHAKOBAa
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Wonsbl ny4mie agcopOupyrorcs Ha:
+IOJSIPHBIX aIcOpOeHTaxX

IIpUpoAa aAcOpOEHTA 3HAUEHUSI HE UMEET
HETIOJISIPHBIX a7icopOeHTax

+ +2 +3 = i
W3 npemnoskennsix nonos: K', Ca™*, Al"°- MuHMMAanbpHO#M agcopOIMOHHON CIIOCOOHOCTRIO 00J1a1aeT:
+K*
Ca™
Al
aJIcOpOIMOHHAs CITOCOOHOCTh KATHOHOB OJIMHAKOBA

+ +2 +3 " o
W3 npemnokennsix nonos: K, Ca™*, Al"® - MmakcuMaIbHOMR acOPOIIMOHHOM CIIOCOOHOCTRIO 00IagaeT
K+
2
Ca’
+AI™

Tpynuee agcopOupyeMbie BEECTBA B XPOMATOTPadUICCKON KOJTOHKE JIBUTAFOTCS

+MEJIJICHHEE

ObICTpEe

Xpomatorpadus - 3T0 GU3NKO-XUMUICCKUN METO/I pa3/ieJieHUs U aHaJIu3a CMeCei, OCHOBaHHBIN Ha:
+pa3aereHnn BEIECTB MEX/1y ITOIBHKHON M HENOABIKHOM (hazaMu

n3Mepennu D/]C rajibBaHUUECKOH 1IETH

OTPEJICIICHUU JICKTPUUECKONU MPOBOAUMOCTHU KUIAKUX CPEIl

HU3MEpPEHUH BA3KOCTH pacTBopoB BMC

ITpu ucnonb30BaHUM refib-XpoMaTorpaduu B EPBYIO oYepeib MPOXOAIT Yepe3 KOJIOHKY:
+0eJKu ¢ MEeHbIIEH MOJIEKYIIpHONH Maccon

OernKu ¢ 6osbIIe MOJIEKYIIPHON Maccol

HE 3aBUCUT OT MOJIEKYJIIPHON MacChl

I'emo- u numdocopOIrs OCHOBaHBI Ha:

a7IcopOIIMK MOHOB U3 PACTBOPOB HA TBEPJOM aJCOPOEHTE
+MOJEKYIISIPHON acopOIIUK Ha TBEPIOM aJicopOeHTe
agcopOIuu 6enKoB U GOPMEHHBIX IIEMEHTOB KPOBU
a7IcopOITMU Ta30B HA TBEPJIOM a7COPOEHTE

XpoMmarorpadusi IpUMEHseTCs AJIs: a) ONPEIeTICHNs HaJIMUUs aIKOroJis, HAPKOTUKOB, JOIUHIA B KPOBU U
Moue; 0) BBIIETICHUS U OYUCTKU OEITKOB, HYKJIEHHOBBIX KHCIIOT, SPUTPOLIMTOB; B) ONPEIEIEHHUS BA3KOCTH
PacTBOPOB MOJIMMEPOB; T') U3MEPEHUSI OMOTIOTEHIIHAIIOB.

+a, 0

a, B

0, B

a,T

Bribepute npaBuiibHOE YTBEp)KIEHHUE: a) MOHUTHI - aJCOPOEHTHI, CIIOCOOHBIE K MOHHOMY OOMeEHY; 0)
MOHUTHl HUCHOJB3YIOT A CMSTYEHHS M OYHCTKM BOJbBI, KOHCEpBAIlMM KPOBH; B) HMOHMUTHI HENb3s
WCTIOJIH30BATh IS ICTOKCHKAIIMY OPTaHW3Ma; T) HOHUTHI HE MCITONIB3YIOT TS O€330HI0BON JHArHOCTUKU
KHUCJIOTHOCTH YKeJTyIOYHOT'O COKA.

+a, 0

a, B;

6, B;

a,T.
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5.2. Ilonyuenue u ceoiicmea KoniouoHvlX pacmeopos

JInogoOHbIE KOJUTOUAHBIE PACTBOPHI — CHCTEMBI, TEPMOAMHAMHYECKH:
YCTOWYHBEIE B OTCYTCTBHU CTa0MIU3aTOpPA

+yCTOMYMBBIE B IPUCYTCTBUU CTa0MIN3aTOPA

HEYCTOHYUBBIE B IPUCYTCTBUM CTa0OMIIN3aTOPA

MPUCYTCTBHE CTA0MIU3aTOpa 3HAUCHHS HE UMEET

JInohoOHBIC KOJUIOWAHBIC PACTBOPHI OOpPa3yHOTCS NpU: a) MaJOH pPacTBOPUMOCTH JUCTIEpPCHOW (asbl; 0)
OTIPE/ICTICHHOM pa3Mepe YacTHIl JUCTIEPCHON (a3bl; B) MPUCYTCTBUU CTA0MIIN3aTOPa; T') XOPOIICH PacTBOPUMOCTH
TUCTICPCHOM (ha3bl.

+a, 0, B

a, B

0,B,T

0,B

B modo6HBIX KOMUTOMAHBIX pacTBopax B3anMonehcTere Mexay [1® u JIC: a) sspko BeIpaykeHO; 0) OTCYTCTBYET; B)
HE UMeeT 3HAYCeHHUS; T') BhIpakeHo HesHaunTenbHo. 1D - nucnepcHas dasa; JIC - mucnepcrnonnas cpena.

a, T

+0, T

B, T

B

B mrodminpHBIX KOMMOUIHBIX pacTBopax B3ammoeiicteue mexnay D u JIC: a) spko BeIpakeHO; 0) OTCYTCTBYET;
B) HE MMEET 3HAUCHUS; T) BRIPAXKEHO He3HauuTenbHo. J|®d - nucnepcHas dasa; J1C - nucniepcuonHas cpeza.

+a

6

B

r

K KOH/IEHCAIMOHHBIM METOJIaM TOJIyYSHHs KOJUIOMIHBIX PAcCTBOPOB OTHOCSAT CIIEAYIOIIWE: a) OKHCICHHE, 0)
BOCCTAHOBJICHHUE; B) OOMEHHOTO Pa3JIOXKEHUSI; I') TUAPOJIN3a; J1) 3aMEHBI PACTBOPHUTEIIS; €) JICKTPHUUCCKUM.

a,0,B,T

0,B,T, I

+a, 0,B,T, 11

a,0,B,T,1,¢

K mucnepcrnoHHBIM METO1aM TOJIYYSHHS KOJUIOMIHBIX PACTBOPOB OTHOCST CJICAYIOIIUE METOBI: a) MEXaHUYECKHE,
0) yIbTpa3BYKOBOM; B) MENTH3AIINS; T') OKUCIICHHUS; 1) BOCCTAHOBIICHUSI.

a,B, T

0,B,T

+a, 0, B

a,0, 1

K onTuueckuM CBOMCTBaM KOJUIOMJIHBIX CHCTEM OTHOCST. a) CEAMMEHTAIMio; 0) omajiecleHnnto; B) 3G deKT
Tunpans; r) mudpaxuuio; 1) auddysuro.

a,0,B

+0, B, T

a,B, T

0,B, I

K MonekynspHO-KHHETHYECKAM CBOWCTBAM KOJUIOMHBIX CHUCTEM OTHOCSITCS: a) OpOYHOBCKOE JBIDKEHHE; O)
CBeTOpaccenBaHue; B) mudy3us; ) ONaICCIEHITNS; [T) CSAUMEHTAIUS; €) OCMOTHYECKOE JIBUKCHHE.

a,0,B,T

a, I, T,e
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+a’ B, II) e
67 r’ H’ e

PaccenBanue cBeTa B KOJUIOMAHBIX CHCTEMax M HAONIOJarolIeecs MPH 3TOM H3MEHEHHE OKPAcKH KOJUIOMIa
Ha3bIBAETCH:

s dexrom Turmans

muddysueit

ceanMeHTaIen

+onajecueHIuen

K 37eKTpOKMHETHYECKUM CBOMCTBAM AMCIIEPCHBIX CHCTEM OTHOCAT: @) JJIEKTPOAMANN3; 0) 3IEKTPOOCMOC; B)
anektpodopes; r) apdext Tungans; a) onaiecueHLIHUIO.

a,0,B

0,B,T

+0, B

a,0, 1

OnexTpodopes - ITO nNepeMelIeHHe B NEKTPUISCKOM HOJIe:
JTUCTIEPCUOHHOW CPEeIbl OTHOCUTEIHHO HETIOABIKHOM TUCTIEpCHON (ha3bl
+nucnepcHo (ha3bl OTHOCHUTENFHO HETTOIBIKHON AUCTIEPCHOHHON Cpebl
JHCTIEpCHON (ha3bl U JUCTICPCUOHHOMN cpeJibl OJHOBPEMEHHO

DNEKTPOOCMOC - 3TO NEepPEMEILEHUE B AIEKTPUIECKOM TOJIe:
+IIMCIIEPCUOHHOM Cpelibl OTHOCUTEIBLHO HENOIBMYKHOM TUCTIepCHOM (ha3bl
TUCTIEpCHON (ha3bl OTHOCUTENHFHO HEMOABMKHON JIUCTIEPCUOHHOHN CpEIbl
TUCTIEpCHON (ha3bl U AWCIIEPCUOHHOHN Cpeabl OJHOBPEMEHHO

CriocoOHOCTB KUIKOCTEH, COJEpKALIUX JIedeOHble HOHBI M MOJIEKYJIbI, IPOHUKATh Yepe3 KalWULIPHYIO CUCTEMY
[OJ, IEHCTBUEM 3JIEKTPUUECKOTO I10JIs1, Ha3bIBACTCSL:

anekTpodope3

+3JIEKTPOOCMOC

MOTEHLHAN TEYECHHS

DJIEKTPOAUAIIN3

OnexTpodope3 NPUMEHSETCS JJIsL: a) pa3jieicHus OCIKOB, HYKJICHMHOBBIX KUCJIOT; 0) ONpee/ieHUs] YUCTOThI OEIKO-
BBIX TIIpenaparoB;, B) pa3jeiieHuss (OPMEHHBIX JJIEMEHTOB KPOBH;, T) OMNPEICICHUS CEIUMCHTAIMOHHOM
YCTOMYMBOCTH KPOBHU; J) HM3YYCHHUS 3apsa MOBEPXHOCTH KIECTOYHBIX MEMOpaH KOCTHOH TKaHHW, MOPHCTBHIX
CTPYKTYP:

+a, 0, B

a, o

a,0,r

BCE

JIno¢poOHBII KOIIIOUAHBINA PACTBOP - 3TO:
relnb

AMYIIBCHS

130716

HCTHUHHBIN pacTBOp

Konnouausiil pacTBOp, KOTOPBIN MOTEPSUT TEKYUYECTh - ITO:
SMYJIbCHUS

+Teib

30/1b

CyCleH3Us

Kposs - 370!
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+30J1b

reib

HWCTUHHBIN pacTBOP
SMYJIbCUS

Crycrok KpoBH - 3TO...
30J1b

+reib

3MYJIBCHUS

CyCIIeH3us

B Buge crymus (Tens) HaxomATCs: a) MHUTOINIA3Ma KIIETKW; 0) BEMIECTBO MO3ra; B) TIa3HOE SIOJOKO; T) IeNbHas

KpOBb; 1) CIIFOHA.
a, B

0,B

+a, 0, B

B, T, I

l'ereporennas  MuKpocHucTeEMa, COCTOAIIas M3  MHKPOKpHCTaUIa
COJIbBATUPYEMBIMHA HOHAMH CTa0MIIN3aTOPA, HA3bIBACTCS:

CpaHyIou

SAAPOM

arperaTtom

+munemtoin

Munenny oOpa3yer:

+rpanyna u nudy3HbIA cI0i

arperat u 1u¢QPy3MOHHBINA CIIOH

rpaHyna ¢ TupPy3HbIM U aJcOPOIIMOHHBIM CIIOEM
arperart ¢ aJICOpOLIMOHHBIM CIIOEM

CrpykTypa yacTuibl rpanyia + audy3Hbli C10il COOTBETCTBUE HA3BAHUIO:

+MuLesa
SIIPO
arperar

JIMCTIEPCHON

CrtpyKTypa 4acTHUIIBI arperar + aJcopOIIMOHHBIN CIOH COOTBETCTBHE HA3BaHUIO:

MHUIIEIIa
+rpanyna
PO

HOTCHLII/IaJ'I TCUYCHHA - 3TO:

+pa3HOCTh MOTEHIINANIOB, BO3HUKAIOMIAs npu ocenanun yactull P B sxuakoit [1C
Pa3HOCTh MOTCHINAIIOB, BO3HUKAOIIAS Ha KOHIIAX KAaTMUIAPHON CHCTEMBI IIPH MPOTEKaHUH depe3 Hee skuakon J1C
nekenue JIC B KamWUISIpHON CUCTEME O] AEUCTBUEM JIEKTPUUECKOTO TOKA

nexenue J® orHocurensHo [IC nop neiicTBUEM SIEKTPUUECKOTO TOKA

WNowsl, mepBeIMU a1cOpPOUPYIOIINECS Ha TOBEPXHOCTH arperara, Ha3bIBarOTCA:

+TIOTEeHIUATONPEACISIOITUMUI
mudGy3HBIM CcI0EM
MIPOTHUBOMOHAMHU
aJICOPOIMOHHBIM CIIOEM

[Ipu 06pazoBaHNH MUTIEIIIB TOTEHITHATIOTIPEAETISIONINE HOHBI aJICOPOUPYIOTCS IO MTPABHUITY:

lynsua-Tapau
Pebunnepa

¢aszwl,

OKpY>KEHHas
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+I1anera-dasgHca
Iumosa

ANCOpPOLIMOHHBIN CIIOW MHIEIUIBI COCTABIISIOT: a) MOTSHIUAIONPEACIAIONINEe WOHBI; 0) MPOTUBOMOHBI, B)
MOJICKYJIbI JIEKTPOJIUTA; T') MOJICKYJIbl HEIECKTPOIIUTA.

+a, 0

0, B

B, T

a, B

I'panynoii MuLesIIBI HA3bIBAOT arperaT BMECTE C:
+ancopOIMOHHBIM CITOEM

a7cOpOLMOHHBIM U I Py3UOHHBIM CIOAMHU

G Gy3HOHHBIM CIIOEM
MTOTEHIIUAIOTIPEEIIIONUMI HOHAMH

MesxdazHblii TOTEHIHAI - 3TO TOTEHIHAT MEXKITY:

+TBepaoH 1 KUAKOH hazaMu

a7copOIMOHHBIM U AU((Y3HBIM CJI0€M Ha TPAHUIIE CKOJIBKECHUS
SIIPOM U TIPOTUBOMOHAMHU

MOTEHIIMATONPEACISIIOMMI HOHAMU ¥ TPOTUBOMOHAMU

DJEeKTPOKUHETHYECKUH TTOTEHIHAN - 3TO MOTEHIINAT MEXKIY:
TBEPAOH M XKUAKOU dazaMu

+a/1IcOpOLIMOHHBIM ¥ TU(PY3HBIM CIIOEM HA TPAHMIIC CKOJIBKCHHUS
SITPOM Y IIPOTUBOUOHAMU

MOTEHIMATONPEACISIONMMA HOHAMHU ¥ TPOTHBOHMOHAMU

Ecnu rpanyna B 2J1€KTpUYECKOM TOJIE ITepeMeniaeTcs K aHO Ly, TO OHa 3apshKeHa!
TOJIO’KUTENBHO

+OTpULIATEIHHO

HE UMeeT 3apsiaa

3apan paseH 0

Ecnu rpanyna B 37eKTpUYECKOM I10JI€ IIEPEMENIAeTCsl K KaToLy, TO OHA 3apsDKeHa:
+I10JI0KUTEIBHO

OTpHLIATEIILHO

HE UMeeT 3apsijia

3apan paseH 0

OkxpalnieHHoe TATHO, oOpasyrolieecss NMpU HAHECEHHM KaIlUIH 3018 OSpIMHCKOW Ja3ypu Ha (WIBTPOBAIBHYIO
Oymary, 3apsUKeHHYIO OTpHULIATENIbHO, pacTekaeTcsi. Kakoil 3apsii MMEroT KOJUIOMIHBIE YacTUIIBI 3051517
+oTpuLaTeNbHBIN

MOJIOKUTENbHBIN

HEUTpaIbHBIN

3apsz paseH 0

OxpamieHHoe MATHO, oOpasyrolieecs NP HAaHECEHWM KalUId 30111 OCpIMHCKOW Jasypu Ha (UIBTPOBAJILHYIO
Oymary, 3apsuUKeHHYIO TIOJIOKUTENBHO, He pacTekaeTcst. Kakoid 3apsa MMEIOT KOJJIOWAHBIE YaCTHIIBI 30J1517
+oTpullaTeNnbHBIN

HEUTpaIbHBIN

MOJIOKUTEIbHBIN

3apsn paseH 0

CnocoOHOCTE MCJIKOIIOPUCTBIX MeM6paH 3aACPKUBATH YHaCTUIKHA ,Z[HCHCpCHOfI (1).’:1351 u CBO60}1HO MMPOMyCKaTb NOHBI
" MOJICKYJIbI Ha3bIBACTCS:
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KoaryJssiuuen
+cequMeHTaIIHCH
JHATU30M
oIajecIeHIeH

MeTo/1bI OYMCTKHU KOJUIOUIHBIX PACTBOPOR: @) AWAN3; 0) KOAryJslus; B) CCAUMECHTAIUS; T) YIAbTPahUIBTPALINS; 1)
AJIEKTPOIUAITH3.

a,0,B

+a, T, 1

a,T,B

0,B,T, I

Huanus3 — 3T0 crocoOHOCTh MEJIKOOPUCTHIX MEMOpaH:

+3a1epKUBaTh YaCTULBI AUCTIEPCHOH (ha3bl U CBOOOAHO MPOIYCKATh HOHBI U MOJICKYJIbI

3aJep>KUBaTh HOHBI X MOJIEKYJIBI U CBOOOAHO MPOIYCKaTh AUCIEPCHYIO (a3y

3aJiep>KUBaTh HEPACTBOPHMBIC YACTHIIBI U CBOOOTHO MPOITYCKATh MOHBI, MOJICKYJIBI M JUCIIEPCHYIO (a3y

B ocHoBe anmapata «uckyccrBeHHas mouka» (AWII) mexwur:
yIbTpaUIbTpaus

KoaryJjsaausa

ANEKTPOANAIN3

+remoananus

B KOmTOMIHBIX pacTBOpax CaMONPOU3BOIBHO MPOTEKAOT MPOLIECCHI arperauy PH dTOM:
MTOBEPXHOCTHAs SHEPTUS YBEIHMUNBAETCS

+1I0BEPXHOCTHAS HEPIUsl yMEHbIIaeTCs

BEIMYMHA IOBEPXHOCTHOM SHEPTUH HE U3MEHAETCS

KoumonHas ycToiuuBOCTD THOGOOHBIX KOJUIOUIOB TEM OOJIbIIIE:
4yeM Oostbliie MeK(Ba3HbIN TOTEHIUAT (Pyg)

4eM MEHbIIEe MeK(a3HbIN MOTSHIUAT (Pyq)

+4eM OOoJbIIIe EKTPOKMHETHUECKUI MoTeHIHa (&-TIOTeHIIra)
94eM MEHbIIIE HJIEKTPOKUHETHIECKUI oTeHIHa (& -OTeHIraN)

CenuMeHTanuys - 3To:

+oceIaHue YacTHI] 0 AEHCTBUEM CUJI TSKECTH
B3aMMOJICCTBYE YaCcTHUI] C 00pa30BaHUEM KPYITHBIX arperaToB
OTTaJIKUBAHUE YACTHUIl IPYT OT Apyra

CIIOCOOHOCTH YaCTHI[ HAXOAUTHCS BO B3BELIEHHOM COCTOSIHUN

[Iporecc cnumanns KOJUTOMIHBIX YacTHIl C 00pa30BaHWEM 0oJiee KPYIMHBIX arperaToB M3-3a MOTEPH arperaTuBHON
YCTOMYHMBOCTH HA3bIBAIOTCSL:

ceUMEHTaIus

KOauepBaLus

+tKoaryAnus

KOJUIOWJHAS 3aIUTa

Koarysiinio BbI3BIBAIOT clieayroiiue (hakTophl: a) TemrepaTypa; 0) 100aBjICHHE JJICKTPOJIUTA; B) YIbTPA3BYK; I')
MEXaHWYECKUE BO3JIEHCTBHSL.

a,0,r

0,B,T

a,0,B

+a, 0, B, T

K BemecTBaM crioCOOHBIM BBI3BAaTh KOATYJISIMIO OTHOCST:
+3JICKTPOJIUTHI
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Oenkn
[OJIMCaXapHIbI
I1AB

Kaxoii Bui yCTOWIMBOCTH TEPSIFOT KOJUTOMIHBIE CUCTEMBI TIPU KOATYJIISIIAH?
KHHETUYECKYIO

KOHJICHCALIUOHHYIO

+arperaTuBHyIO

CEIMMEHTAI[IOHHYIO

[Touemy B Qu3monormdeckre pacTBOPHI HE BBOIAT MHOTO3apsIHBIE MOHBI: a) KOAryNSAIMOHHAS CIIOCOOHOCTH MX
MaKCUMaJlbHast, 0) KOAryJsI[MOHHBIC CIIOCOOHOCTh MX MHUHUMAJIbHAS, B) YBEIWYHMBAIOT WOHHYIO CUJIY ILUIA3MBI
KpPOBU; T') YMEHBIIAIOT HOHHYIO CUJTY IJIa3Mbl KPOBH.

+a, B

o,r

a,r

0,B

HpI/I HWHBCKIUAX 3JICKTPOJIUTOB B MBIIICUYHYIO TKaHb WIX KPOBb, €TI0 HCO6XOILI/IMO BBOIUTH:
OBICTPO, MOXKHO CTPYHHO

+MCI[HCHHO, LITO61)I HE BBI3BATH JIOKAJIbHYIO KOATr'yJIALUIO

CKOpPOCTb BB€ACHHUA HC UMCCT 3HAYCHUSA

CHadaja OBICTPO, ITOTOM MENJICHHO

[Mopor koaryssiuuu - 5TO a) MEPeXoA CKPHITON KOAryJISIIUHU B SIBHYIO; 0) TIepeX0/l SBHOM KOATYIISLIMU B CKPBITYIO;
B) MaKCHMaJIbHOE KOJMYECTBO AIEKTPOIINTA, KOTOPOE HYKHO 100aBHUTh K 1 J1 301151, YTOOBI BBI3BATh KOATYJISLHIO; T)
MUHHMAJIBHOE KOJHMYECTBO DJICKTPOJHNTA, KOTOPOE HYKHO [00aBUTh K | 1 3055, 4TOOBI BBI3BATH SIBHYIO
KOAaryJIsiuIo.

a

B

+r

0

Koarynupyromiee neiicTBHE IIEKTPOIUTA OTIPEISIICTCS MPABIIOM:
ITanera-dasuca

+Iyneue-I"apau

Pebunnepa

Innosa

[paBuno Llyneie-I"'apan: koarynupyrommm JieiicTBueM 00J1aJaeT MOH 3JIEKTPOJIHTA:
+3apsi KOTOPOro MPOTHUBOIIOJIOKEH 3apsiy TPaHYyJIbL

OJIHOT'O U TOTO YK€ 3HaKa C 3aps10M I'PaHyJIbl

paauyc KOTOporo 0oJbIte

paguyc KOTOPOro MEHbIIE

[pasuno Ilyneue-1"apau: koarynmpytoliee qeiicTBHEe HOHA KOAryIssHTa TeM OOJIbIIE, YeM:
MEHBIIIE €ro 3apsia

0O0JIbIIIE €TO PaJNyC

+0oJtbIIIe ero 3apsj

MEHBIIIE €ro PaguyC

IMopor xoaryimsiiun 30151 NaCl 6ombmie, gem Ca (NO3z),. Kak 3apsbkeHbI 4aCTHITET 305157
MOJIOKHUTEITBHO

+0TpHUIIATEEHO

3apsiga He UMCIOT

3apsn paseH 0
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[opor koarynsuu 3055 CylIb(paToM MarHusi MEHbIIE, YeM HUTpAaTOM Oapus. Kak 3apsykeHbI YaCTHIIBI 301517
+I10JI0KHUTETBHO

OTPHIIATEITLHO

3apsiyia He UMEIOT

3apsan paseH 0

Konnenrpanuonnass Koarymsiusi HACTyHaeT TIOJA JACWCTBHEM OJIEKTPOJHUTA, KOTOPBIA: a) XHMHYECKH He
B3aMMOJICHCTBYET C MOHAMH CTa0wmin3aTopa; 0) XUMHUYECKH B3aWMOJCHCTBYET C MOHAMH CTaOWIM3aTOpa; B) HE
M3MEHSET 3apsi MIOBEPXHOCTH SApa MULICIUTHI; T) U3MEHSICT 3apsil IOBEPXHOCTH SAPa MUTICIUTHL.

a, T

o,T

+a, B

2

0,B

HefiTpanu3zamnmonsas Koarynsiusi HACTYMAeT O] ACWCTBAEM DJIEKTPOIUTA, KOTOPHIA: a) XUMHUYECKA HE B3aHMO-
NEHCTBYET ¢ MOHAMH CTa0MiIM3aTopa; 0) XUMHUIECKH B3aUMOJICHCTBYET ¢ MOHAMHU CTAOWIIN3aTOpa; B) HE U3MEHSET
3apAd MOBEPXHOCTHU AApa MULICIIIIBI; I‘) HU3MCHSCT 3apA] MOBEPXHOCTH AApa MULICIIIBL.

a, T

+0, T

a, B

0, B

[pu cxpbITO# KOAryssiuu 00pa3yroTCcsl YaCTUIIBL:
BHUJIMMBIE HEBOOPYKEHHBIM IJ1a30M

+HEBUIUMBIE BOOPYKEHHBIM [J1a30M

BUJIMMBIE BOOPYKEHHBIM IJ1a30M

HEBUJIUMBIE HEBOOPYKEHHBIM TJ1a30M

[Ipu saBHOI KOAryNAIMH 00pPa3yIOTCS YaCTHILIBI:
+BUAMMBIE HEBOOPYKEHHBIM IJIa30M

BHJUMBIE BOOPYKEHHBIM IIa30M

HEBUJIUMBIE BOOPYKEHHBIM IJ1a30M
HEBUJIUMBIE HEBOOPYKEHHBIM TJ1a30M

AJIUTUBHOCTE - DTO:

+CyMMHpYIOIIIee KOAryJIUPYIOIIee NEHCTBUE DICKTPOIUTOB
OJIMH DIIEKTPOJIUT OCNalMseT NeHCTBIE qPYToTro

OJIMH DJICKTPOJIUT YCUIUBAET JACUCTBHUE IPYTOTO

B3aUMHAasI KOAryJIsIus

AHTaroHusm - 3To:

CYMMHPYIOIIEe KOaryIupyIOoIee IeHCTBIE dJIEKTPOIUTOB
+OMH AJIEKTPOIUT OCIAOIIAET NEHCTBUE PYTOTO

OJIMH 3JIEKTPOJIUT YCUIUBAECT ACUCTBUE IPYTOro
B3anMHas KO&FynHHHH

CuHeprusm - 3T10:

CyMMHUpYIOlIiee KoaryJupyoliee AeHCTBUE 3JIEKTPOIUTOB
OJIH BJIEKTPOJIUT OcHalseT eiicTBUE IPyroro

+0MH JIEKTPOIUT YCUIIUBAET JIEHCTBHE JPYTOTro
B3avMMHas KoaryJsaaus

B3anMHas koarynsauus - 3T0:
CYMMHUpYIOIIee KOaryIupyrolee 1eHCTBHE SIEKTPOIUTOB
OJIMH DJIEKTPOJIHT YCUIIUBACT ACHCTBHUE APYTOTO
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+eCcIH K 30710 OTPHIIATENBHO 3apHKEHHOMY JTOOABUTH 30J1h TIOJIOKHUTEIHHO 3aPsKEHHBIN
OJIMH 3 DJIEKTPOJIMTOB OCIA0IISIET AEUCTBUE IPYTOTO

[TenTr3amueii Ha3bIBAeTCS TPOIECC TEpexoa Iof ACHCTBHEM IENTH3aTOPOB: a) J000Tro ocaaka B 307b; 0)
CBEXKCOCAKICHHOTO 0CaJIKa B 3011b; B) 301151 B Tellb; T') TEIsl B 30J1b.

a, 0

0, B

a,T

+0, T

[loBbImeHwe arperaTuBHOM ycTOHINBOCTH THOGOOHBIX 30Jei mpu nodapneHnn k HUM BMC Ha3wsiBaeTcs:
KOAryJIsIIHs

CCIMMCHTAITHS

KoaIrepBanus

+KOJUIOUIHAs 3alliuTa

Komnmonnnas 3ammura - 3T0 CIOCOOHOCTH MOBBIMIATH aATPETATHBHYIO YCTOWYMBOCTH JIMOPOOHBIX 30Je# mpu A00aB-
JICHUH K HUM:

+XO0pOIIIO PaCTBOPUMBIX B TUCHIEPCHOHHOM cpesie BMC

HU3KOMOJIEKYJISIPHBIX BEILIECTB

3JEKTPOJIUTOB

MaJopacTBOPUMBIX B AucriepcroHHOM cpene BMC

CriocoOHOCTh OEJIKOB MPEMATCTBOBATh BBIMAJACHUIO B 0CAJOK JIMOPOOHBIX 30JIeH W OTJIOKEHHIO Ha CTEHKax
COCYJIOB XOJICCTEPHUHOBBIX OJIAIICK Ha3bIBACTCS:

KOATyJISIIHS

KOalepBanus

ceUMEHTALHS

+KOJIJIOMIHAS 3aI[UTa

K BemecrBam, cHnocoOHBIM OOyCNaBIMBaTh KOJUIOWAHYIO 3alIUTy OTHOCST: a) DJEKTPOJHTHL, 0) OenKku; B)
nonicaxapunsl; r) [TAB.

a,0,B

+0,B, T

a,B, T

a,0,r

Yem MeHbIIIE BEJTMYMHA «3aMIMTHOTO YHCIIa» IEHCTBHS THAPOPOOHOTO KOJUIOH/IA, TEM:
3aLIUTHOE JIEHCTBUE €EM0 MEHBIIIE;

+3aIUTHOE JEHCTBHE €ro OOJBIIIE;

3alIUTHOE JACHCTBUE HE CBA3aHO C BEIMYMHON «3alUTHOIO YHCIIAY.

YMeHbIICHHE arperaTiBHON YCTOHYMBOCTH JIMO(OOHBIX 30ieii mpu nobaBieHur HeOONbIMX KonmdectB BMC
Ha3bIBAeTCA:

KOaryJsius

+droxymsays

KoalepBamnus

KOJUTOMJIHAS 3allluTa

OO6pa3oBaHue 0CaTKOB Ha BHYTPEHHEH MTOBEPXHOCTH COCY/IOB - CJIOXKHOE SIBJICHHE, B KOTOPOM IIPHHUMAIOT yYaCTHE
TaKHe MPOIECCHI, KaK: a) KoaryJisiius; 0) KoalepBaIus; B) CHUKCHHE KOJIJIOUTHOW 3aIIUTHL; T') CHHEPE3HC.

+a, B

o,r

BCE

a,r
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6. Opranuyeckasi XumMust
6.1. Buonozuuecku akmugHvle 8b1COKOMONEKYIAPHBIE 8EUiECEA
(cmpoenue, céoiicmea, yuacmue é GyHKUUOHUPOBAHUU HCUBLIX CUCHEM)

Atomy yriieposa B sp3-rH6pH):[H0M COCTOSIHUM COOTBETCTBYET:
36-u In -cBs3b

+4 3amecturens

TpUroHalbHasl KOHPUrypauus

ATomy yriepoja B Sp3-FI/I6pI/II[HOM COCTOSIHIM COOTBETCTBYET:
36-u 17 -cBsI3b

+BaJICHTHBIN yTOJ 109°,5°

TPUTOHAIIbHAS KOHPUTYpALIUS

Atomy yriieposa B SpZ-FI/I6pI/IZIHOM COCTOSIHUM COOTBETCTBYET:
+3c- u ln- cBs3b

2 3aMecTUTENs

YroJ MEXY CBA3SIMU 180°

TUHEWHas KOH(Urypamus.

AToOMYy yriepojia B Sp-TUOPUIHOM COCTOSIHHHM COOTBETCTBYET:
IUI0CKasi KOH(Urypamus;

YIOJI MEXAY CBA3SIMU 120°

+20- u 2n- cBA3U

AToMy yriepoja B SP-TUOPUAHOM COCTOSIHUM COOTBETCTBYET:
IJI0CKast KOH(Urypamus

+2 3amecTurens

YTOJI MEXY CBA3SIMHA 120°

CKOJIBKO YTIIEPOIHBIX aTOMOB BXOJHT B COCTaB MOJIEKYIIBI 3-(heHmnOyranomna-17?
4

6

8

+10

Kakoe Ha3BaHue npaBuibHOE?
4-MeTUJITIeHTaH
2-U30TIPOTTMIITEKCaH
3-OyTuineHTaH
+2-MeTn0yTaH.

Cornacao nHomenkiarype IUPAC monexymna CH3-CH=CH-C(C,;Hs)=CH; umeer Ha3Banue:
3-MeTHIeHreKceH-4

4-stunnenraguen-2,4

+2-3tunnenraauen-1,3

4-MeTHIIEHT€KCEH-2

CTpyKTYpHBIMH U30MEPaAMU SBJISIOTCS:
OyTaH U IUKJIOOyTaH

+r1r0K03a B PpyKTO3a

L-ananun u D-ananun
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CTpYKTYpHBIMH H30MEPaMHU SIBIISTFOTCSI:
OyTaH U IUKJIO0yTaH

+o-aaHuH U B-ajJaHuH

L-ananun u D-ananun

VYkaxkuTe Npu3HaK XUPaJIbHOCTH aTOMa yriepo/ja:
+Sp°-ru6pHIHOE COCTOSHIE

sz-m6pnz[Hoe COCTOSIHHE

HAJIMYHE JABYX OJIMHAKOBBIX 3aMECTHTEICH

VYkaxuTe Mpu3HaK XUPAITLHOCTH aTOMa yriiepo/a:
sz-m6pnz[Hoe COCTOSIHHE

HAJIMYKE JABYX OJIMHAKOBBIX 3aMECTHTEIICH
+0TCYTCTBUE OJJMHAKOBBIX 3aMECTUTENEH

Yuncno XupaabHBIX IEHTPOB B MOJIEKYJe 4-MeTHITeKCaHOHA-3!
HET XMPAJIbHOTO LIEHTpa

+1 XupaJbHBIN LEHTP

2 XUpalbHBIX LIEHTPa

4 XupalpHBIX LIEHTpa

DepoMOH MypaBbEB TeKCEH-2-alb:
UMEET XUPAIBHBIN LIEHTP

+umeer 2 crepeonzomepa
SBIISICTCS ONTUYECKU aKTUBHBIM

®epoMOH MypaBbEB IeKCEH-2-allb:
SIBJISIETCS] ONITHYECKU AKTUBHBIM
+4BJISIETCS ONITUYECKU HEAKTUBHBIM
MMEET XUPAIbHBIN EHTP

[Ipoekunonnas ¢popmyna @uiepa a1 D (+) ruiepuHOBOro ainbAeruaa NpeBpaTuTCs B SHAHTUOMEPHYIO
IIPY NTIOBOPOTE €€ B INIOCKOCTH HA:

+90°

180°

360

[Ipoekunonnas ¢popmyna @uiepa a1 D (+) rniepuHOBOrO anbAeruia MpeBpaTuTCcss B SHAHTHOMEPHYIO
IIPYU NTOBOPOTE €€ B INIOCKOCTH Ha:

180°

+270°

360°

3acnoHEHHON KOH(OpMAaIMKM 3TaHOJaMHHA COOTBETCTBYET TOPCHOHHBIN YroJl MEXKY 3aMECTUTEISIMHU:
+0°

60°

300°

3acinoHEHHON KOH(pOpMAaIMK 3TaHOJAMHHA COOTBETCTBYET TOPCHOHHBIN YroJl MEXIY 3aMECTHTEIISIMHU:
60°
+120°
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300°

AHTUKOH(pOpPMAITUU ITAHOJIAMUHA COOTBETCTBYET TOPCUOHHBIN YTOJ:
+0°

180°

360°

AHTHKOH(pOpPMAIINK 3TaHOJIAMUHA COOTBETCTBYET TOPCUOHHBIN yTOJI:
180°

+240°

360°

CkomenHot koH(opMaruu OyraHa COOTBETCTBYET TOPCHOHHBIH yroJt:
+0°

60°

300°

CkomeHHON KOH(popMaIuu OyTaHa COOTBETCTBYET TOPCUOHHBIN YTro:
60°

+240°

300°

DHepreTH4ecKoMy MUHIUMYMY 3TaHAHOoINA-1,2 COOTBETCTBYET KOH(POPMALIUS:
+3aciIoHEHHas

3aTOPMOYKEHHAs

KOH(OpMaIIUU SHEPreTHYECKH OJMHAKOBBI (BBIPOXKICHBI)

DHepreTn4eckoMy MUHHUMYMY 3TaHAMoa-1,2 COOTBETCTBYET KOH(POpPMALIU:
3aTOPMOKEHHAs

+CKOIICHHAs

KOH(OpMallUK SHEPreTUYECKN OJIMHAKOBBI (BBIPOXK/IEHBI)

HaubGonee ycToitunBomy KOHPOPMAIIMOHHOMY COCTOSIHUIO 1,3-THOPOMIIMKIOTEKCaHa COOTBETCTBYET:
+KoH(popManus Kpecia

1-akcuanbHOE U 3-9KBaTOpUAIBHOE MOJIOKEHUSI aTOMOB Opoma

1- u 3-AMakcuanbHbIE MOJOKEHHUS aTOMOB Opoma

Haubonee ycToitunBoMy KOH(POPMALMOHHOMY COCTOSTHUIO 1,3-AMOpOMIMKIIOTeKCaHa COOTBETCTBYET:
1-akcuanbHOE U 3-9KBaTOpUAIBHOE MOJIOKEHUS aTOMOB Opoma

+1- 1 3-1UrKBAaTOpHAIIBHBIE MTOJIOKEHHUS aTOMOB OpoMa

1- u 3-nuakcuanbHbIE MOJIOKEHHUS aTOMOB Opoma

Kaxkue coeqnaennss onTHuecK HEAaKTHBHBI?
L-MoouHas Kuciora

+ME30BHHHAA KHUCJI0TA

BHHOTI'paJHasg KUCI0Ta

B 3aBucumMoCcTM OT  CTPYKTYpBI YIIEPOJHOIO CKEJIETa BCE OPraHMYECKUE COCOUHEHHUS
KJIACCU(PUITUPYIOTCS Ha:

+alUKINYECKUE U IUKINYECKHUE

peaeibHbIC U HENIPEACIbHEIE

KapOOLMKINYIECKUE U TETEPOLIMKINIECKUE
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PAa3BCTBJICHHBIC U HCPA3BCTBJICHHBIC

K anmudaTndecknm coeTMHEHUSIM MOKHO OTHECTH:
OCH30J1 ¥ [IUKJIONPOIIaH

TOJIYOJI U TIPOTTUJICH

+1, 3 — nuMeTIWIOyTaH W STUJICH

HUTPOOEH30J1 U TeKCaH

K amudaTndecknm coeTMHEHUSIM MOKHO OTHECTH:
OCH30JI ¥ [IUKJIONPOIIaH

TOJIYOJI U TIPOTIUJICH

+anerwieH u Oyraauen — 1, 3

TJIALWH U THPUIAH

K rerepodyHKIIMOHATBHBIM COCTUHEHUSM MOYKHO OTHECTH:

[JIMUEPUH U LUKIIONPOIaH
+ajlaHuH U TIIOK03Y

LIABEJIEBYIO KUCJIOTY U OTUJICHIJIUKOJIb
(bypaH ¥ MUKJIOTSKCaHOI

K rerepodyHKIIMOHAIBLHBIM COSMHEHUSM MOKHO OTHECTH:
TIIMIEPUH U ITUKJIOTPOTIaH

+MOJIOUHYIO KHCIIOTY B (PPYKTO3Yy

IIaBEJICBYIO KUCIIOTY M STHIICHTIIMKOIb

TOJTYOJI U THO(EH

Kopenb Ha3BaHUS OPraHUYECKOr0 COEIMHEHUS YKa3bIBAET:
+Ha3BaHME IVIABHOM YIIIEPOJHON Lienu

CTENEHb HACBIILIEHHOCTH TJIaBHOM Lienu

Ha3BaHUS BCeX (PYHKIIMOHAIBHBIX TPYII

Ha3BaHME XapaKTEPUCTHUECKOM TPYIIIbI

KopeHnb Ha3BaHUs OPraHNYECKOro COEAMHEHUS YKA3bIBACT:
CTEIEHb HACBIILIEHHOCTHU TJIABHOU LIETIH

Ha3BaHMs BceX (QYHKIMOHATIbHBIX TPYII

+Ha3BaHUe KapOOIMKINYECKON MITH TeTepOLUKIMYECKON
Ha3BaHUE CTaplICH XapaKTEPUCTUYECKOM IPYIIIbI

N3omepsbl oTangaroTes:

MOJIEKYJIIPHON MacCcoi

+XUMHYECKUM CTPOCHUEM

KOJIMYECTBEHHBIM U KaYECTBEHHBIM COCTABOM

W3oMepsl oTanyaroTes:

MOJIEKYJIIPHON Maccoi

+B3alMHBIM PACIIOJIO)KEHUEM aTOMOB B IIPOCTPAHCTBE
Ka4€CTBE€HHBIM COCTaBOM

CTpyKTypHBIMH H30MEPAMHU HE SIBIISIOTCA:
MMPOINMHUOHOBAsA KUCJIOTAa U MCTUJIALICTAT
+0€eH30J1 ¥ TOITYOJI

OpTO — KCUJION U METa - KCUJION
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YKCYCHBIN QJIbJAECTU/T U ALIETOH

Pa3HOBUIHOCTBHIO CTPYKTYPHBIX U30MEPOB SIBJISIKOTCS:
DHAHTUOMEPHI

IHacTEPEOMEPHI

+TayToMephl

LUC— U TPAHC — U30MEPLI

BerectBa sBIISIIOTCS MEXKIY COOO TOMOJIOTaMU B PSIAY
CHa, C3Hs, C4Hg

+C2Hs, C4Hio, CeHua

CHa, C4Hi1o, C7Hg

CoHa, C4Hyo, CgHig

Uucno mzomeposn, orBevaronux cocraBy CsHipO, HO He mpuHamIEkKaAMX K TOMOJOTHYECKOMY PAIY
CIIUPTOB, PaBHO:

JIByM

+TpeMm

YETBIPEM

IISITH

Uucno n3oMepoB € 3aMKHYTBIMU yriepoaHbIMu LensiMu coctaBa CsHig, paBHO!
TpeM

YETBIPEM

+IIATH

IECTH

T'oMos0roM OeH30I1a SBIAETCS
CeH1o
C7Hyse
C7Hua
+C7Hg

ToMos0TOM OEH30I1a SABIAETCS
C7His

C7Hu4

C7Hg

+CgHio

WNunyxTuBHbIH 3 ekt — 370!

+1epenaya dJI€KTPOHHOTO BIMSHUSA 3aMECTUTENIEH IO LIETN G CBSI3EU

repeaayda MEKTPOHHOTO BIMSHUS 3aMECTUTEIIEH T10 LIETIH CONIPSKEHHON CUCTEME

repeaayda EKTPOHHOTO BIMSIHUS 3aMECTUTEIIEH 110 LIENU OJIMHAPHBIX CBS3€H U TPOMHBIX CBS3EH

I'padmuecku nericTBre HHAYKTUBHOTO 3 dekTa H300paxaroT:

+CTpenKoi, COBNAAAIOIIEH C MOJIO)KEHUEM BAJEHTHON YEPTOYKH U HANpPaBICHHONM OCTPUEM B CTOPOHY
0o0J1e€e MEKTPOOTPULIATENILHOTO aToMa

M30THYTOM CTPENKOW, HayaJlo KOTOPOM NOKa3bIBaeT, KaKU€ pP- U - DJIEKTPOHBI CMEIIAOTCS, a KOHEL] —
CBSI3b MJIM aTOM, K KOTOPBIM OHHM CMEIIAI0TCSI

CTPEJIKOH, HalIPaBJICHHOM OCTPHEM B CTOPOHY O0Jiee 3JIEKTPOOTPULIATEILHOTO aToMa

W30THYTOM CTPEJIKOM, COBMAMAIONIEH C MOJIOKEHUEM BaJICHTHOW YEPTOYKH W HANPABICHHOW OCTPHEM B
CTOPOHY CBSI3U WJIN aTOMa, K KOTOPBIM OHU CMELIAeTCs
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OTtpunarenbHbI HHAYKTUBHBIN 3D ()EKT MposIBISIIOT 3aMECTUTEIH:

HIPUTATUBAIOIIUE AIEKTPOHHYIO INIOTHOCTH G-CBSA3U CUJIbHEE B CTOPOHY aTOMa YIJIepo/ia 0 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

[TonoXuTenbHBIN MHIYKTUBHBIA d3PPEKT MPOSBISIOT 3aMECTHUTEIIH

PUTATUBAIOIINE 3JIEKTPOHHYIO IIJIOTHOCTh G-CBSA3M CUJIBHEE 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

3aMEeCTUTENH C MOJIOKUTEIbHBIM HHIYKTUBHBIM 3((EKTOM HA3bIBAIOT:
3amectutenu | pona

3amectutenu |l poga

+3JIEKTPOHOJOHOPHBIMU

3JIEKTPOHOAKIIEI TOPHBIMU

MesomepHsblii 3¢ ekt — 370!

nepenaqa JIeKTPOHHOTIO BIIMSHUSA 3aMECTUTEINIEH 10 LENHU G CBS3eU

+repenaya dJIEKTPOHHOTO BIUSAHUSA 3aMECTUTENIEH 10 LENU CONPS)KEHHON CUCTEMBI

repeaayda 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, HallPaBJIEHHOM OCTPHEM B CTOPOHY 00Jiee 3JeKTPOOTPULIATEIFHOTO aToMa

W30THYTOW CTPEJIKOM, COBNANAIOLIEH C MOJOKEHHEM BAJEHTHOW YEPTOYKH M HAINPABICHHOW OCTPUEM B
CTOPOHY CBSI3U WJIM aTOMa, K KOTOPBIM OHM CMELIAeTCs

KapOokcunbHas rpyria B MoJieKyie O€H30iHON KUCIOTHI MPOSBIISET dPHEKTHI:
OTPULIATEIbHBIN UHAYKTUBHBIN U ITOJIOKATEIbHBIN ME30MEPHBIN
MOJIOKUTEIBHBIA MHIYKTUBHBINA U OTPULATEIbHBIA ME3OMEPHBIN
+0oTpULATENBHBI ME30OMEPHBIN U OTPULIATEIbHBIN NHAYKTUBHBIN
MOJIOKUTENBHBIA UHIYKTUBHBIN U MOJ0KUTENBHBIA ME30MEPHBII

138



6.2. Knaccugpukayusn opzanuveckux coeOuHeHul u peaxKyuii

lanorennpoBaHue ajakaHOB OTHOCHUTCS K pEaKLMSIM
+3aMeICHUA

DJIMMUHHUPOBAHUS

IIPUCOETUHEHUS

oOmeHa

['uaporanorennpoBannre ajaKeHOB SIBISETCS peakKiUel : (MPUBECTH MPUMED)
3aMEIICHUA

JJIMMUHUPOBAHUSA

+IIpUCOeINHEHUS

oOmeHa

Jleruaparanusi COUPTOB SIBISIETCA peakiueil : (IpuBecTy NpuMep)
3aMEIICHU

+ DIIMMHUHHUPOBAHUSA

MIPUCOCAUHEHUS

obmeHa

[Ipy rOMONMTHYECKOM pa3pblBe KOBAJICHTHOM CBA3M  YaCTHULIBI
+paauKabl, 4aCTULBI C HECIIAPEHHBIMHU 3JIEKTPOHAMU

KaTUOHBI U aHUOHBI

MOJIEKYJIBI U MOHBI

HpI/I TETCPOJIMTUICCKOM PA3PLIBC KOBaJICHTHOM CBS3U YaCTHUIIbI
paauKaibl, 4aCTHLbLI C HCCITAPCHHBIMHA JJICKTPpOHAMU

+KaTUOHBI U AaHUOHBI

MOJICKYJIbI 1 NOHBI

Yactunpl wiu ¢GparMeHThl MOJEKYJ peareHTa, coJepiallde CBOOOAHYIO, JIOCTYNHYIO OpOuTalb U

MMEIOIINE HEJJOCTATOK AIEKTPOHHOH INIOTHOCTH HA3bIBAOTCS
paauKanamMmu

HyKJIeopuIaMu

+anekrpodunam

YacTuisl uim q)paI‘MCHTLI MOJICKYJI p€arcHra, COACpKalne MOoJABNNKHYIO 3JICKTPOHHYIO ITapy U UMCIOIIUC

M30BITOK 2JIEKTPOHHOW TUIOTHOCTH HAa3bIBAIOTCSI:
paauKanamMmu

+HyKIeohumamMmu

aJIeKTpoduIaM

I'omonu3y serye noaseprarorcs:
+MaJIONOJIIpHBIE CBSI3H
MOJISIPHBIC KOBAJICHTHBIE CBA3U
HOHHBIE CBS3U

BOJOPOJIHBIC

J1st ToMoH3a He0OXOAUMBI:
+KeCTKHE yCIoBUs (HarpeBaHue. 00IydeHHUE)
MSTKHE YCIOBHSI (IIOJIIPHBIE PAaCTBOPUTEIIH)
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OOBIYHBIC, TAHHBIEC YCIOBUA (KOMHATHAsI TEMIIEpaTypa)

['eTeponu3y nerde moaBepraroTCs:
MaJIOTIOJISIPHBIE CBS3U
+CI/IJIBHOHOJI5IPHBIC KOBAJICHTHBLIC CBsA3HU
MOHHBIE CBS3U

BOJIOPOJIHBIC

Jis rereponn3a He0OXOTUMBI:

oOydeHue

+IIOJIAPHBIE PACTBOPHUTEIN

OObIUHBIC, JaHHBIE YCIOBHS (KOMHATHAs TeMIIepaTypa)

Yacrtuua, He OTHOCAIIASACS K HECTAOMIBHBIM TPOMEKYTOYHBIM YaCTHIIAM MHOTOCTYIIEHYATHIX MTPOLIECCOB
KapOKaTHOH.

KapOaHHOH.

OpraHUYeCKUii

+ MOJIEKYIJIbI 1 MIOHBI HEOPTaHUYECKOM

U3 Tpex BHIOB KapOOKaTHOHOB 00Jiee YCTONUMBBIM SIBIISICTCS:
nepsuunbii RC'H,
sropuunslii RC'HR
+rpernunbii RC'R

R
3 ABYX IEPBUYHBIX Kap60KaTHOHOB 60Hee CTa6I/IHLHLIM SABIIAETCA .
+
CH3;—C'H»
h
+CgH5—C H>

Hykneodun — 370 yactuua, kotopas:

MPUCOEINHSET IPOTOH

+aTaKyeT MOJIOKUTEIIBHO 3apsyKEHHBIA aTOM yTJIepoaa

MIOCTABJISIET Mapy JIEKTPOHOB AJIsi 00pa30BaHUsI XUMUYECKOW CBSA3H

Hyxneodun — 3To yactuua, kotopas:

MIPUCOEINHSET IPOTOH

MIOCTABJISIET Mapy JIEKTPOHOB AJIsi 00pa30BaHUsI XUMUYECKOU CBSA3H
+10cTaBIAeT CBOOOAHYIO OpOUTAND 11 00pa30BaHMsI XUMUYECKOH CBSI3U

OnexTpodui — 3T0 yacTUlA:

CHocOoOHast K 00pa30BaHHUIO CBS3U C HYKJIEO()UIOM
+crocoOHast K 00pa30BaHUIO CBS3U CO CBOOOIHBIM PAIHKAIOM
AKIIENITOP JIEKTPOHHOM Mapbl

DnekTpodui — 9TO YacTUIIA:

+70HOp 3JEKTPOHHOM Mapbl

CHocOoOHast K 00pa30BaHHUIO CBS3U C HYKJIEO()UIOM
aKIENTOop AJIEKTPOHHOH Mapbl

VYkaxure HyKJIeo(UIbHYIO YaCTHILY:
NO,"
+H

140



H+

VYkaxuTe HyKJIeO(UIbHYIO YaCTHILY:
+R-O

NO,"

H+

DneKTpoUILHON YacTUIICH SBISICTCS:
HS

+CI

R-C'=0

OnekTpoGUIbHON YacTUIICH SBISETCS:
HS

+CH;-C H2+

R-C'=0

CBOOOHBIE PaIUKAIIBI:
AJIEKTPOHOU30BITOUHBIE CUCTEMBI
+371eKTPOHOIEDUITUTHBIE CHCTEMBI
CTaOMIIN3UPYIOTCS AIEKTPOHOIOHOPAMU

CBoOOIHBIE paTUKaIbL:

CTAOMITU3UPYIOTCS AIEKTPOHOAOHOPAMHU
+00pa3yroTcs B MOJSIPHBIX PACTBOPUTEIISX
ANIEKTPOHOU30BITOYHBIE CHCTEMBI

He cnipaBeyinBO yTBEpkKACHHUE O TOM, UTO M30IPONUIBHBINA PauKal:
SIBJIAETCS TPETUYHBIM PAJIUKAIIOM

+COIEPIKHT SP>-THOPH/IHBIA aTOM yriiepo/a

cTaOuibHEee H-TIPONMIBHOTO pajuKaia

He cnipaBeyuBo yTBEpkKACHHUE O TOM, YTO W3OIPONUIBHBIN paguKal:
ABJIAETCS TPETUYHBIM PAIUKAIIOM

CTaOMIIbHEE H-TIPONMIIBHOTO PauKaa

+Croco0eH OTIIEIUIATh aTOM XJIOpa Y MOJIEKYJIbI XJIopa

He cnipaBeqymnBo yTBEpKACHHE O TOM, UTO KapOOKATHOH:
AIEKTPOHOIEHDUITUTEH

+COAEPKUT aTOM YTiIepojia C MOJOKUTEIbHBIM 3apsI0M
CTaOUIN3UpYETCs SIEKTPOHOAKIIEITOPAMU

He cripaBenmiBo yTBEp)IAEHUE O TOM, YTO KapOOKATHOH:
AJIEKTPOHOIEPUIIUTEH

CTaOUIN3UpYeTCs SIEKTPOHOAKIIENITOPAMU

+00pa3yeTcs Mpu TOMOJIUTUYECKOM pa3pbiBe

He cripaBeyiBo  yTBEp:kJIeHHE O TOM, YTO KapOAHUOH:
COJIEP’KUT aTOM YTJIepoJia C OJJHUM HECTIAPEHHBIM AJIEKTPOHOM
+COZIEP’)KUT aTOM YIJIEPOJA C OTPULATEIBHBIM 3aps oM
COJIEPKUT aTOM YIJIEPOJIa B sz-FI/I6pI/I,I[HOM COCTOSIHUH
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He cnipaBeyBO yTBEpkKACHHUE O TOM, YTO KapOAHHUOH:

COJICP>KUT aTOM YTJIepoJia C OJJHUM HECTIapEHHBIM AJIEKTPOHOM
COEPIKHT aTOM YIJIEPOa B SP°-THOPHIHOM COCTOSIHHH
+00pa3yercs pu reTepoTUTUYECKOM pa3pbiBe KOBAJICHTHON CBS3H

JIy1s1 KaKOTo COeMHEHHUS BO3MOKHO AJIEKTPO(PHIIBHOE TPUCOCTUHEHHE?
IIpoIaH

+IHUKJIOI€KCEH

2-6poMOyTaH

JIi1st KakoTo COEAMHEHHS BO3MOXKHO 3JIEKTPO(MIBHOE IPUCOETUHEHHE?
nporaH

2-6poMOyTaH

+0yTeH-2-0Basi KUCIIOTa

I1o MeXaHI/IBMy paiuKaJIbHOT'O 3aMCIICHUA 6y,£[yT IMIPOTCKATh peaKI_II/IH:
CH3-CH,~CH,-Cl + Cl, 2 p

+CH, = CH, + Br, Ags—p

CeHs-CH3 + Br, 2p

[To MexaHM3My paJMKaJIbHOTO 3aMELICHUS OyIyT MPOTEKATh PEaKIIUs:
CH3-CH,~CH,—C1+Cl, ™

+Ce¢Hs-CHj3 + Bro Aﬁrb

CegHs-CH3 + Br; hv_»

Kakue yrBepxxnenus BepHbl? [Ipu 6poMupoBaHUM STUIIEHA ANEKTPOPUIT:
Br

aTaKyeT aToM yriepona

+aTakyeT m-CBA3b

Kakue yrBepxxnenus Bepubl? [Ipu 6poMupoBaHUM 3TUIIEHA 3IEKTPODUIT:
+Br’

aTaKyeT aToM yriepoja

Br

Kakoe ytBepkaeHue BepHo? B peakinusx 31eKTpodUIbHOTO MPUCOETUHEHUs aJKEHOB 00pa3oBaHME T-
KOMILIEKCa COIIPOBOK/IAETCS:

pa3pyLIeHHEM TT-CBSI3U

+B3alMOJICHICTBHEM 3JIEKTPOHOI€(PULIUTHON YACTUILIBI C TT-CBSI3bIO

[IEPEX0/I0M aToMa yriiepoja 13 sp - B sp3-r1/16p1/1;[Hoe COCTOSIHUE

Kakoe ytBepkneHnue BepHo? B peakiusx 3neKTpoHIBHOTO MPUCOCTUHEHHs alKeHOB 0Opa3oBaHUE T-
KOMILJIEKCA COTIPOBOK/TACTCS:

IIEPEX00M aTOMa YIJIePOJa U3 SP>- B SP°-THOPHIHOE COCTOSHIE

+00pa3oBaHueM KapOOKaTHOHA

pa3pylieHHeM TT-CBSI3U

Kakoe yrBepxkieHne BepHO? B peakiusx 31eKTpoQHIBLHOTO MPUCOSANHEHUS aTKEHOB 00pa30BaHUE G-
KOMILJIEKCA COTIPOBOK/TACTCS:

pa3pyLIEHUEM TT-CBA3U

+00pa3oBaHNEM G-CBS3U

oOpa3zoBaHreM KapOOKaTHOHA
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Kakoe ytBepkneHue BepHO? B peakmusx 31eKTpo(UIBHOTO NMPUCOCIMHEHUST aJKEHOB 00pa30BaHHE G-
KOMILJIEKCA COIPOBOK/IAETCS:

oOpa3zoBaHHEeM KapOOKaTHOHA

paspymeHnueM TT-CBA3H

+00pa3oBaHueM KapOaHHOHA

BoszpacTtanue peakiiuoHHON ClIOCOOHOCTH MOJIEKYJI B PEAaKIIUAX T'aJIOTeHUPOBAHUS IPOUCXOANT B PSY:
IIPOIIEHOBAs KUCIIOTA, 2-METUJIIIPOIIEH, ITPOTIEH

+IpOMeH, 2-METUIIPOIIEH, TPOIIEHOBAsI KUCIIOTa

IIPOIIEHOBAs KUCJIOTA, IPOIIEH, 2-METUIIIPOIIEH

Kakoe yrBepxaenue BepHo? CoryiacHo npaBuity MapKOBHHUKOBA:

+1pU TPUCOCIMHEHUU K HECHMMMETPHYHOMY QJKEHY aTOM BOJIOPOJA pEarcHra MPHCOSAUHICTCS K
HanOoJiee THAPOTCHU3UPOBAHHOMY aTOMY YIJIEpO/ia IPU ABOHHOMN CBSI3U

13 IBYX BO3MOXKHBIX KapOOKaTHOHOB ObICTpee 00pa3yeTcs: KapOOKaTHOH ¢ HAauOOIbIIICH YHEPTHEH
Ag-TIpHCOCIMHEHUE MPOTEKALET Yepe3 CTaIUI0 00pa3oBaHus HauboJee CTaOMILHOTO KapOOKaTHOHA

Kakas peakuuu nporekaer npoTus npasuia MapkoBHUKOBA?
TUApaTanus nporeHa

+ruaparanus IpONEeHOBON KUCIOTHI

rujpaTanys OyTeH-2-0BOW KUCIOTHI

Kakas peakuunu mporekaeT npoTHB IpaBuiia MapkoBHUKOBaA?
rUApaTanys nporeHa

rHpaTanys OyTeH-2-0BOW KHCIOTHI

+IrUApUpPOBaHUE LUKIIOIEKCEHA

Coenunenue, cniocoOHOE OPOMUPOBATHCS 110 MEXAHU3MY JEKTPO(YUIHLHOTO 3aMETIEHUS:
TOIYOII

+UHIO0I

HUTPOOEH301T

Coenunenne, cnocoOHOe OPOMUPOBATHCS 10 MEXAHU3MY 3JIEKTPO(UIBLHOTO 3aMEIIEHUS:
TOJTYOJI

HUTPOOEH301T

+IUKIIOT€KCaHOI

Kakoe ytBepxenue BepHo? B peakiusx 351eKTpo(HIbHOTO 3aMEIICHUs Y apEHOB:
+00pa3zoBaHue M-KOMILIEKCA OOBIYHO HE TUMUTHPYET CKOPOCTh PEAKIIMHI
T-KOMIUIEKC He apOMaTH4eH

G-KOMITJIEKC apOMaTHUYCH

Kakoe yTBepxienue BepHO? B peakiusx 371eKTpopHIBHOIO 3aMEIIEHUs Y apEHOB:
+ o0pazoBaHMe G-KOMIUIEKCa, KaK MPaBUIIO, TUMUTUPYET CKOPOCTh PEAKLIUU
T-KOMILIEKC HE apOMaTHYeH

G-KOMILIEKC apOMaTH4EH

B Kakux yCiI0BUSX NPOTEKAHHUE PEAKIIMU DJIEKTPOPHUILHOTO 3aMEIEHHs HEBO3MOKHO?
+CgHg + Br; hv_>
CeHs — NH, + CH3 — Cl AQ—P
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CeHg + CHsCOCI A€,

B Kakux yCIOBUSX IIPOTEKAHUE PpEAKLUH 3JIEKTPOPUIBLHOTO 3aMELIEHUS] HEBO3MOXKHO?
CeHs — NH, + CHs—CI A<

+CH3;—CgHs5 + CH%gHg AICIa >

C6H6+CH3COC| -

K 3amecTHTENAM OPTO- U Napa-OpHEHTAHTAM, MMEIOIMMCS B OEH30JILHOM SIPE, HE OTHOCHUTCS IPYIINA;
+(-COH)

-OH

—ClI

C3H7 -

K 3amecturenam MCTa-OpHUCHTAHTAM B O€H30JIbHOM AAp€ HC OTHOCUTCA prrIrIaZ
+(—CHs)

—-COR

—-SO3H

K 3amecturenam MCTa-OpHCHTAHTaM B 66H30JII)HOM AApPE HE OTHOCHUTCHA prHHa:
—-SO3H

+ —NH>

—COR

Kakue 3amecturenu AC3aKTUBUPYIOT 66H30HBHOC KOJIbIIO, ABJISIACH OPTO- U 1'[2[17)2['OpI/ICHTaHTaMI/I‘.7
_CHO

+-F

“NH,

“NH-CHs

PeakiimoHHas ciocOOHOCTh MOJIEKYJI B pEaKIUAX 3JIEKTPOPUIBHOTO 3aMEIIEHUS YBEIUYUBAETCS B PAIY:
0eH3071, PeHOoI, MUPPOII, TUPUIUH

+nupuanH, 6€H3011, PEeHOoII, MUPPOIT

UppoJ, OEH30J1, TUPHUANUH, (HEHOT

¢benon, nuppo, 6eH301, TUPUAUH

Kakoe yTBepx/ieHIE HE BEpHO?

peakiys HyKiaeo(UIbHOIO 3aMEIEHHs] Y HaChIIEHHOTO aToMa yIJIepoAa OCYLIECTBISAETCS TOJIBKO TOTAA,
KOTJIa YXOAAIIMH HykJIeopui cTabuiibHee BCTYNAIOIIET0 B MOJIEKYITY

+peakius HYKJICO(QHJIBHOIO 3aMELICHMs] y HACBIIEHHOTO aToMa yIJepoJa OCYILECTBIIAETCS TOJIBKO
TOT/1a, KOT/Ia yXOIIMI HyKJIeo(pu1 MeHee CTaOuiIeH, YeM BCTYMAIONIUI B MOJIEKYTy

aHUOHBI OoJiee CHIIbHBIE HYKJIEO(UITbI, Y4eM COOTBETCTBYIOIINE UM MOJIEKYJIbI

B BOJIHOM PAaCTBOpE HYKJI€O(DMIbHOCT aHMOHA TEM OOJIbIle, YeM OOJIbILIE €ro pajnyc

B kakom psiy HykIeo(uIbHOCTh HOHOB B BOJHOM pacTBOPE BO3PACTAET CJIeBA HAIIPABO:
F,CI,Br, I

+CI, F, Br, I

I, Br,CI', F

Br,CI,F, I

Kakoe yTBepxieHue BepHO?

CUJIbHBIE OCHOBAHUS ABJIAIOTCS XOPOIIO YXOAAIMUMHU IPYIIIaMu
+CHJIbHBIE OCHOBAHHUS OBIBAIOT IJIOXO YXOSIIUMH IPYIIIaMu
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cy1abble OCHOBAHUS — XOPOIIO YXOSIINE TPYIIIBI
cJ1abble OCHOBAHUS - IUIOXO0 YXOJAIINE IPYIIIbI

Kakas peakuusi He ocyiiecTBseTcs?
Br  + CH3;0H — CH3Br + OH™

+Br + CH;-CH3; — CH3Br + CH3™
HBr+ CH;OH — CH3Br + HOH

NH; + CH;—CHyl — [CH:;—CHzNH3]+ I

Kakoii u3 anpieru/10B HaMMeHee aKTHUBEH B PEaKLUAX HyKJICO(PUIbHOIO IPUCOEAUHEHU?
TPUXJIOPYKCYCHBIN

+YKCYCHBII

MYpPaBbUHBIN

2-METUJIIPONTHOHOBBIN

Kaxkoe u3 coeqHeHN HaMMeHee akKTUBHO B An-peakiusix?
CH3CH,CHO

+CH3CHO

CH3COCHj3

C,HsCOCHj3

Jlist KakuX COeIMHEHNI XapakTepHa noaodopmHuas mpoba?
C3H;CHO

+HCHO

CH3COC,Hs

CH3CHO

Kakoe coenmHeHune mnonBepraercss aibJOJNBHOM KOHACHCALMU TMpPU 00padOTKEe BOJHBIM PacTBOPOM
meénmoun?

CH;3COCH3

+CH3CHO

(CH3)3CCHO

CH3CH,CHO

[IponyKT anpa0JbHON KOHAEHCAMY ITPOTIAHAIIA:
MPOIaHOBas KUCIOTa
+2-MeTHI-3-TUIPOKCUTICHTAaHATb
3-MeTHI-3-THAPOKCUTICHTAHATh

npormnaxo-1

B kaxom psiay cTaOuIbHOCTh KapOOKCHUIIAT-aHUOHOB YMEHbIIIAeTCs?
CH3;CH,COO > HOOC-COO™ > HOOC-CH,-COO

CH3;CH>COO > HOOC-CH,-COO > HOOC-COO

+ HOOC-COO > HOOC-CH,-COO > CH3CH,COO
HOOC-CH,-COO > HOOC-COO > CH3CH,COO

Kakwue u3 peakuuii nporekarotr no CH-kucnotTHoMy HEHTpY?
CH3-COOH + C,Hs0H —

CH3-COOH + PCls —

+CH3-CH,-COOH + Cl, —

CH3-COOH + NH; —
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Peakuuu anmanpoBaHus — 3TO PeaKIUu:
ANEKTPOPUITBHOTO IPUCOCTUHEHUS
ANEKTPOPUIBHOTO 3aMEIICHUS
HYKJICO(UIHHOTO MPUCOSANHCHHUS
+HYKJI€0(UIBLHOTO 3aMeIleHuUs

Kakue 3 coerrHeHNH SABISIOTCS alMIIMPYIOIMMU areHTaMu?
+R-CO-SKoA

R-CHO

RCOONa

Kaxkue u3 coequnenuit sBISIOTCS allMIMPYIOLMIMMU areHTaMu?
R-CHO

+(R-C0O),0

RCOONa

AL[I/IJ'II/IpyIOH_[a}I COCOOHOCTH pearcHToB y6BIBaeT B pﬂ,[[y:
R-COOH > (RCO),0 > RCOCI

+R-CO-CI > (RC0O),0 > R-COOH

R-CO-NH, > (RC0),0 > R-CO-CI

(RC0O),0 > R-CO-CI > R-CO-OH

6.3. Conpascennsvie u apomamuyiecKue coeOuHeHus

Comnpsixenue — 3710:

BBIPAaBHUBAHME CBS3E€U B MOJIEKYJIE, COAEPKALLIEH OUHAPHBIE CBS3U

+BBIpAaBHUBAHUE CBA3€H M 3apAl0B B pPEAIbHOW MOJIEKYJIE [0 CPAaBHEHUIO C UIACAIbHOW, HO
HECYLIECTBYIOIIEH CTPYKTYpOMl

BBIPABHUBAHME 3aps0B B MOJIEKYJIE, COACPIKALIEH T -CBA3M , OTAEICHHBIX OJHOM MPOCTON CBA3BIO OT
COCEJTHET0 aToMa, UMEIOIIEro p-opOuTab

Jlenokanu3oBaHHas CBSI3b — JTO.

+KOBaJIeHTHAs CBSI3b, MOJIEKYJIIpHAsi OPOUTANL KOTOPOM OXBaThIBAeT OoJiee IBYX aTOMOB
JIOHOPHO-AKIIETITOPHAsI CBs3b, OOpa30BaHHAs MPH B3aMMOJICUCTBUM 3alOTHEHHOM JABYXAJICKTPOHHOU
opOHTaNK OTHOTO aTOMa ¢ BAKAHTHON OpOUTaJIBIO APYTrOro aromMa

KOBAJICHTHAS CBSI3b, MOJIEKYJISIPHASI OPOUTAIIb KOTOPOM OXBAThIBAET OOJIee ABYX MOJICKYJI

Jlenokann3oBaHHBIE CBS3M XapaKTEPHBI JIJIS

MOJIEKYJI, COJIEPKAIIUX T -CBSI3H , OTACJICHHBIX IByMs POCTBIMU CBSI3SIMU OT COCEHET0 aToMa
+coeMHEHU, COAEpKAIIEeH T -CBSI3M , OTJEJIEHHBIX OJHOM IMPOCTOM CBSA3BIO OT COCEIHEro aroma,
MMEIOILEro p-opOuTaib

COEMHEHHH, COoAepKalleld 7T -CBA3M , OTACJICHHBIX OJHOM MPOCTON CBS3BIO OT COCEIHEro aroma, He
MMEIOILEro p-opOuTaib

Tonbko MHAYKTUBHBIN OTpUIIATEIbHBIH 3((HEKT NPOSIBIISAET:
KapOOKCHJIbHAS TPYIINa B MOJIEKYJI€ aKpUIIOBON KUCIIOTHI
THJIPOKCUIIbHAS TPYIIa B MoJieKyse (eHona

+anpJeTHIHAs TPYIIIa B MOJICKYJIE dTaHaIs

XJIOp B MOJIEKYJIE BUHHIIXJIOPHIA

OTpunarenbHbIi HHAYKTUBHBINA M OTPUIIATEIbHBIA Me30MepHBIN 3()(hEeKThI POSBISCT:
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aMUHOTPYTITA B MOJICKYJIE aHWIINHA

+HUTPOTpYIINa B MOJIEKYJIe HUTPpOOeH3011a
METOKCHUTPYIITA B MOJICKYJIE BHHHJIMETHIIOBOTO 3hupa
OpoM B MOJIEKYJIE€ STHIOpOMUIA

ToNBKO MOJOKHUTEIBHBIA WHAYKTHBHBIN () ()EKT IpOsIBIISET:
aMUHOTPYTITIA B MOJICKYJIC aHWIINHA

HUTPOTPYIIIA B MOJIEKYJIe HUTPOOCH30J1a

+METOKCUTPYIINA B MOJIEKYJIC BHHIJIMETHIIOBOTO 3rpa
OpoM B MOJIEKYJIE€ STUIIOpOMHUIA

T-T-COTIPSHKEHUE UMEET MECTO B MOJICKYJIe:
aHWINHA

(dhenona

+0yraguena-1,3

aHHMJTMHA

T-T-COTIPSKEHUE UMEET MECTO B MOJICKYJIE:
aHWINHA

(dhenona

aHWINHA

+akposierHa (mporneHas)

T-T-CONPSKEHUE UMEET MECTO B MOJICKYJIE:
AHUJINHA

¢denona

AHUJINHA

+0eH30HON KUCIIOTEI

T-T-COTPsDKEHNE HE UMEET MECTO B MOJIEKYJIE!
Oyraauena-1,3

+aHUJINHA

aKpoJierHa (IIpoIeHas)

OCH30MHOM KUCIIOTHI

p-m-COnpsiKEHUE UMEET MECTO B MOJIEKYJIE:
OeH3aibIernaa

+aHUJINMHaA

AKPUIIOBOM (ITPOTICHOBOM) KHCIIOTHI
BUHWIXJIOpUJA

P-T-CONPSIKEHUE UMEET MECTO B MOJIEKYJIE:
OeH3alIbIernaa

aKpUIIOBOH (ITPONIEHOBOM) KHUCIOTHI
+BHHUIIXJIOpUIA

xJIopOeH3oa

p-T-CONpsKEHUE UMEET MECTO B MOJIEKYJax:
ATUJIAMHUHA

AKPUJIOBOM (ITPOIIEHOBOI) KUCTOTHI
+x710pOeH301a

OeH3aIbIeTHIA
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P-T-CONPSHKCHHUE HE UMEET MECTO B MOJICKYJIE:
XJI0pOeH30I1a

+0eH3aipaernaa

aHWJIMHA

BHHHJIXJIOpHA

p-T-conpsKeHUE HE UMEET MECTO B MOJIEKYIJIE:
XJI0pOeH30I1a

+3THIIaMUHA

AHUJIUHA

BUHWIXJIOpUIA

He sBnsieTcst npumMepom m-m-COMPSKEHHONW CUCTEMBI C OTKPBITOM YTIIEPOJHOM LENbIO:
Oyraauen -1,3

H30IIpEH

rkcatpuen-1,3,5

+aneTuiIcH

He siBnsieTcst mpMepoM OTKPBITONW T-T-CONMPSKEHHON CHUCTEMBI C FeTepOaTOMOM B LEIH:
aKpoJIeuH

+yKCycHasi KUCIIOTa

aKpHJIOBasl KUCJIOTa

cOpOMHOBasA KUCIIOTA

[Ipumep p-m-CONPSAKEHHON CUCTEMBI C OTKPBITON YTIIEPOJIHOMN LENBIO:
OeH30I1

+aJIHII-aHHuOH

AKPUIIOHUTPHUI

aneraT-uoH

anuTeNeH

He sBisercst npuMepoM OTKPBITON P-T-CONMPSKEHHON CUCTEMBI C TETEPOATOMOM B IIETIH:
aneraT-uoH

BUHUJIMETHIIOBBIN 2QuUp

aneTaMu

+KOpHUYHAs KUCIO0Ta

[MpaBuio XroKKes WK MOHATHE ApOMATHYHOCTH (GOPMYTHPYETCS CIEAYIOIUM 00pa3oMm:

COEIMHEHUE apOMAaTHYHO, €CIM OHO MMEET COINPSDKEHHYIO —T-DIEKTPOHHYIO CHCTEMY, COAEPIKAIlyIo
(4n+2) m-anektponos, rae n=0,1,2,3...

+CoeIMHEHNE apOMATUYHO, €CITM OHO UMEET IUIOCKUI 3aMKHYTBIN IIMKJI M CONPSDKEHHYIO T-3JIEKTPOHHYIO
CHCTEMY, OXBATBIBAIOIIYIO BCE aTOMBI LIMKJIA U COJEeprKaIIyto (4N+2) T-3JEKTPOHOB, Te N= IIeJI0e YUCIIO0
COEIMHEHUE apOMaTUYHO, €CIIM OHO MMEET HEPa3BETBICHHYIO YIIIEBOJAOPOAHYIO LEMb W CONMPSIKCHHYIO
T-3JICKTPOHHYIO CUCTEMY

ApOMaTHYHOCTHIO 00JIa/1a€T CIAEAYIOIIEe TeTEPOIIMKINIECKOE COCTUHECHHE:
+InypuH

AHUJINH

MUTIEPUTUH

OeH30lHas KUCIIOTa
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ApOMaTI/I‘-IHOCTI:IO 06J1a;[aeT ClICAymee reTCpOUMKINICCKOC COCAUHCHUC!

AHUIINH
HI/IHepI/II[I/IH
+HUKOTHHOBAs KHUCIOTA
OeH30lHas KUCIIOTa

ApOMaTI/I‘IHOCTLIO 06J1a;[aeT CIICAYIOECC IreTCPOUMKINICCKOC COCIUHCHUC!

+THa3o

OcH30MHAas KUCI0Ta
AHWJINH

MUTICPUINH

Cpenu nepeurciIeHHBIX COSIMHEHUH apOMAaTHYHOCTRIO HE 00J1a/1aeT:
UMUA3011

aHTpaLeH

MypyH

+Terparuapodypan

OtpunarenbHbI UHAYKTUBHBIN 3 dexT (-J) mposBiseT 3aMecTUTeNb !
3JIEKTPOHOIOHOPHBIN

+3JIEKTPOHOAKLIEITOPHBIN

IIPU 3TOM Ha aTOME YIJiepo/ia BO3HUKAET

++9aCTUYHO MOJIOKHUTEBHEIH 3apas (87)

YaCTUYHO OTPHULIATEIbHBIH 3aps (3)

DEeKTPOHOIOHOPHBIM 3aMECTUTENIEM SBISIETCA:
+aJIKuIbHas rpynma

KapOOKCHIIbHAs

HUTPOTPYTIIA

cynbdorpymnmna

DEeKTPOHOIOHOPHBIM 3aMECTUTENIEM SBISIETCA:
TaJIOT€HbI

+aTOMBI METAJIOB

KapOOKCHJIbHAsl TpyIa

HUTPOTpYyMIa

DJEeKTPOHOAKIIEITOPHBIM 3aMECTUTEIIEM SIBIISIETCS:
AITKUJTBHAS TPYIITa

aTOMBbI METaJJIOB

+KapOOHUIIbHAS

HUTPOTpYyINIa Tpymnmna

DNEeKTPOHOAKIEITOPHBIM 3aMECTUTEIIEM SIBIISIETCSI:
TUIPOKCOTPYyIIa

aTOMBI METAJJIOB

METHWJIbHAA rpymnmna

+HUTpOrpyMIa rpymnmna

[TonoXuTenbHbINH UHAYKTUBHBINA 3P QeKT (+J) IposiBIIsSET 3aMEeCTUTENb!
+3JIeKTPOHOJOHOPHBIN
3JIEKTPOHOAKIENTOPHBIN
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IIPY 3TOM Ha aTOME YIJIEPOJIa BO3HUKAET
o +

YaCTUYHO ITOJIOKUTEIILHBIN 3apsi (87)

+49aCTUYHO OTpULIATEIbHBIN 3apss (O)

Tonbko OTpULIATENBHBIA 3JEKTPOHHBIN 3 (PEKT aTOM XJIOpa MPOSIBISET B MOJICKYJIE

+xmop6enzoin (CeHsCl)
oensunxiopuae (CsHsCHLCI)
Bunuixsopuzae (C,HzCl)

OTpunaTenbHBIA UHIYKTUBHBIA U TTOJIOKHUTEIBHBIA ME30MEpHBIN 3P (EKT MpOsSBIIICT:
+amuHorpymnma B Mosekyie stiwiiamuaa (CH3CHaNHy)

KapOOHUJIbHAS TpyIIa B MOJIeKyie akposienna (mponenaie —C3zH4O)

amuHorpymnmna B Mosekyne anwinaa (CsHsNHy)

rajiored B MoJjiekyse stana (C,HsCl)

TT, T-COTIPSKEHHAs CUCTEMA.
+rekcarpuen-1,3,5
mponaaneH

BUHUJIXJIOPHUT

T, T-CONpPSHKEHHAsA CHCTEMA!
IpoTaaneH

+HadTanNH

BUHIJIXJIOPU

D, - COIIPsDKEHHAsT CUCTEMA.
+aHUINH

AJUTUIIXJIOPU T

IAPPOI

D, T- COIIPSDKEHHAS CUCTEMA.
AJUTUIIXJIOPU T

+akpuiIoBast KUCJIOTa
IUPPOa

Apomarnyeckoe coeIMHeHHE:
+IUKIJIOreKCaTpUueH
LUKI00yTaIueH
[IUKJIONIEHTOINEHIIT-aHHOH

ApOMaTHYECKOE COETMHEHUE!
UKJI00yTaIueH
+IIUKIJIOTr€KCEH
LUKJIONIEHTOAUEHUII-aHUOH

- HEAOCTAaTOYHAas apoOMaTU4YCCKas CUCTEMa.

+(hypan
MMUPpPOoI

IMUPUMHUINH

T- HEAOCTAaTOYHAs apoMaTU4ECKasl CUCTEMa.

UPPOIT
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+nupuauH
MMUPUMHINH

XapakTeprcTHKa HHIYKTUBHOTO 3 deKTa 3aMeCTUTeICH:
+c11a0bIi 3aTyXaloUHii

CMEIAeT NEKTPOHHYIO IUIOTHOCTh BIIOJIb G-CBSI3eH
MPOABJIACTCA TOJIBKO B COMPAKCHHBIX CUCTEMAX

OcHOBHas XapaKTEepPUCTUKA ME30MEPHOT0 () (eKTa 3aMecTUTENeH B MOJIEKyJIax:
+TPOSBISIETCS B T, M- CONPSDKEHHBIX CHCTEMaX

HE MPOSBISETCS IPU P,T-CONPSHKEHUHU 3aMECTUTENS C OCTAIBHOM YacThI0 MOJICKYJIbI
BCET/1a OTPUIATEIbHBIN

B kakoMm coennHeHnH aToM Xjopa 00i1a1aeT Me30MepHbIM 3 dexrom?
+XJIOpUCTBIN BUHUIT

XJIOPUCTBIN MPOIINT

XJIOPLMKIIOT€KCAaH

B kakom coenrHEeHUHATOM XJIOpa 00J1a1aeT Me30MepHBIM 3 dexTom?
XJIOPIUKIIOTEKCaH

+XJ710pOEH301

XJIOPUCTBIH PO

B kakoii MoJiekyIie THIPOKCUTPYIITIA SBISETCS AIEKTPOHOIOHOPOM?
+denon

3TaHOI

M-aMUHO(DEHOT

B kaxoif Monekyse ruijpoKCUrpymnmna sBiseTcs JIEKTPOHOJOHOPOM?
3TaHOJI

+TInIepruH

n-aMUHO(EHOI

B kaxoiif Monekyne aMMHOrpymmna 06J1agaeT ME30MEPHBIM M MHTYKTUBHBIM () ()eKTaMu OTHOBPEMEHHO?
+aHUINH

JUMETHUIIAMUH

METUJIITUJIAMUH

B kaxoii Monekyse aMuHOrpymna 06aaaeT Me30MEPHBIM U UHIYKTUBHBIM 3¢ heKTaMu 0JHOBPEMEHHO?
JTUMETHIIAMUH

+dermmerniaMun

METWITUIIAMUH

B kakux Monekynax rerepoaroM y4acTBYeT B T,7T-CONPSKEHNUN?
+IIUPUMUINH

MMH1a301

UppOa

B xakux Monekynax rerepoaroM y4acTBYET B T,7-CONPSKEHUU?
UMHU/1a301

+IypuH

UPpOI
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B kakux monekynax GyHKIHOHAIbHAS IPYIINA Y4aCTBYET B P,M-COMPSIKEHUU?
aHWINH

+rporneHanb

denon

B kakux mMonekynax (yHKIMOHAIbHAS TPYIINA y4aCTBYET B P,M-COMPSIKEHUU?
+0CH30lHas KHCII0Ta

AHWINH

dheHon

B xakux Monekynax rerepoaroM y4acTBYET B P,M-CONPSIKEHUN?
+nupuauH

bypaun
Pa3ot

B kakux Monekysnax rerepoaroM y4acTBYyeT B P,mT-CONPSLKEHUN?
(ypan

+ IMppoIr

MMpa3oll

1o Teopun bpeHcrena KUCIOTHI — 3TO:
+I0OHOPBI IPOTOHA

JIOHOPBI 2JIEKTPOHHBIX I1ap
aKILENTOPBI IPOTOHA

AKILENTOPBI AJIEKTPOHHBIX Iap

ITo Teopun bpeHcrena ocHOBaHUS — 3TO:
JIOHOPBI IPOTOHA

JIOHOPBI 2JIEKTPOHHBIX T1ap

+aKkuenTopsl IPOTOHA

AKILENTOPBI AJIEKTPOHHBIX Iap

B 3aBucuMocTy OT mpupo/abl aTOMa B KUCIOTHOM LIEHTPE Pa3IuvaroT:
+ C-H u O-H xucnotsl

Mg-H u N-H xucnotsr

S-Hu R-H

P-H u L-H xucnotst

CtabunpHOCTH aHHOHA (COMPSHKEHHOTO OCHOBAHMSI) HE 3aBUCHUT OT:
+OCHOBHOCTH KHUCIIOTEI

MIPUPOJIBI ATOMA B KUCJIOTHOM IIEHTPE

MIPUPOJIbI pauKalia, CBA3aHHOTO C KUCIOTHBIM LIEHTPOM

Cuna KuCJIOTBl HE 3aBUCHT OT:

tTeMmepaTypsl

MIPUPOIBI PACTBOPUTEA

CTEIICHU JEeI0KaIU3alui OTPULATEILHOTO 3apsifia B aHHOHE — CONPSIKEHHOM OCHOBAaHUU
KOHIIEHTpalLluX pacTBOpa

B psny CH3COOH — CH2CICOOH — CCI3COOH xucnoTHbie CBOKCTBA:
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+yCUINBAIOTCA

0c1a0eBaroT

HE U3MEHSIOTCS

CHaYaJla YCHUJIMBAIOTCS, IIOTOM OCJIa0EBaIOT

K 7 — 0OCHOBaHUSIM OTHOCSITCS:
MPOIKICH U MPOIaH
+TOJTYOJT U 3THIIOEH301
(EeHWIITUIICH U U30TICHTaH
NCHTUH — 2 U TUPPOIIHIHH

K n — ocHOBaHUSIM OTHOCSTCS:
areTuIiieH u OyTaH
+3TaHOJI U alleTOH
(beHI/IJ'IBTI/IJIeH n JIMMETHUIIaMUH

K n — ocHOBaHUSM OTHOCSTCS:
arieTusieH u OyTaH
(EHWIATUIICH U JUMETUIIAMIH
+aHWIMH U TUMETUIIOBBINA dpup

BonopoaHas cBsi3b NPUCYTCTBYET B MOJIEKYJIaX:
+YKCYCHOM KHMCIJIOTBI U aMMHAaKa

O€H30J1a ¥ aHWIMHA

CAJINLIUIIOBOIO AJIbJIETUIa U CTUPOJIA

BopopoiHas CBsI3b PUCYTCTBYET B MOJICKYJIaX:
OeH3071a 1 aHUIMHA

+meTaHona U GTOpOBOAOPOIA

CAJTUITMIIOBOTO aJTbJCTH/IA ¥ CTUPOJIA

B peakuuto ¢ NaOH Oyner Bcrynats:
H3;C-CH,-OH

H3;C-NH-CH3

H3C-CgHs

+HO-Ce¢Hs

Haubosnee cuibHBIM OCHOBaHHEM OYET:
aMHUHOOEH30J1
+1-aMHHO-2-MeTHIOEH30I1
1-amuHO-2-HUTPOOEH30IT
1-aMHuHO-2-THIPOKCHOEH30T

KucnotHOCTh mpomanTrona 60blie MpornaHona, T.K.:
AJIEKTPOOTPHUIIATEIEHOCTh Y KACIOPO/1a OOJIbIIE YeM Y Cephl
+IOSIPU3YEMOCTh CEPHI OOJTbIIEe

OoJIpIIIe MOJIEKYJISIpHAsT Macca

Ty41iasi paCTBOPUMOCTD

Cornacno Teopun bpeHcrena, KUCIOTHBIMU CBOMCTBaMHU 00Ja/alOT MOJIEKYJIbl MM HMOHBI, CIIOCOOHBIE:

+0TaaBaTh IPOTOH
O0TJaBaTh DJIEKTPOH
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IIPUHUMATH NIPOTOH
IIPUHUMATD JJIEKTPOH.

Bonee ocHoBHOU XapakTep AUMCTHIIAMHHA II0 CpPaBHCHHIO C AHWJIMHOM JOKAa3bIBACT pPCaKUus C:
HNO,

CHsCI

HCI

+H,0

CornacHo Teopuu bpeHcrena, OCHOBHBIMM CBOMCTBaMU 00J1a1at0T MOJIEKYJIbl MJIM MOHBI, CIIOCOOHBIE:
OTJaBaTh NPOTOH

OTIIaBaTh JJICKTPOH

+IPUHAMATD IPOTOH

NPUHUMATH 3JICKTPOH.

Bosiee cuIbHOM KUCIIOTOM SIBIISIETCS:
npomnaxoi-1

npomnananoi-1,2

MIPOITAIAMHH

+mponanTtroi-1

Bonee cuiapHBIE KUCIOTHBIE CBOMICTBA dTAHTHOJA 110 CPaBHCHHUIO C 3TAaHOJIOM MOXXHO I0Ka3aTb peaKHHeﬁ
C:

CH3-CH,-CI

+HgC|2

NaOH

Na

OTtpunarenbHbI ME30MEpPHBIN 3 ()EKT yCHIINBAET KUCIOTHBIE CBOMCTBA B COEMHEHHH:
H3C-CH,-OH

CI-CH,-COOH
CH,
COOH
NO,
COOH
+

HaI/I60ﬂee CHa6BIM OCHOBAHUEM ABJISICTCA COCAUHCHUC!
CoHs—NH,

(C,Hs),~NH

CeHs—NH,

+NO,—CgHs—NH,.

C NaOH c o6pa3oBanueM coleit Oyier pearupoBaTh COeTUHEHUE:
nponanoin-1

2-METHJITTPOTIaHOI-2

+oKcuOeH30I

STHIJIAMHH.
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DTaHTHON sBJseTCs 0oJiee CUIIbHOM KUCIOTON YeM STUJIAMUH, T.K.:
+aTOM cephl Jierde NOoJSIPU3yeTcs

a30T OoJiee 3NEeKTPOOTPULIATENICH

panukain npossiser +J

SH-rpynma mposisiseT —J

DTaHON W HapkojiaH (2,2,2-TpuOpPOMATAHON) MPHUMEHSIOTCS B KayeCTBE HAPKOJUTHYECKHX CPEJIICTB.
Bonbias KUCTOTHOCTh HAPKOJIaHA OOBSICHSIETCS:

OTCYTCTBHEM COIIPSDKECHUS

+3OA xapakTepoMm 6poma

(+)) adbdexrom pagukana

(+J) sbdexrom OH-rpymmbt

Haumbonee cuibHBIC KHCIOTHBIE CBOWCTBAa (DEHONA IO CPABHEHUIO CO CIIMPTAMH MOXKHO JI0Ka3aTh
peakuue:

CeHs—OH + Na —

C¢Hs—OH + HNO3 —

+CgHs—OH + FeCl; —

CgHs—OH + NaOH —

Haubonee cnaboii KucioTol sSBIseTCS:
YKCYyCHasi KMCII0Ta

IIPOIaHIMOBask KUCIIOTA

MIPOIHMOHOBAsL KUCIIOTA

+11aBeneBast KMCI0Ta

bonbmias  ocHOBHOCTh  1-aMHMHO-2-MeTWIIO€H30J1a 1O CpPaBHEHMIO C AHWIMHOM  OOBSCHSETCS:
(—J) sbdexrom NH,-rpyrmmsn

(+M) a¢ppexrom NHo-rpymnmst

+9]1 xapakrepom rpynnsl CHj

DA xapakrepoMm NHy-rpynmel

Bospmme xucinoTHbIE CBOMCTBA TMIOepruHa 1Mo CpaBHCHHUIO C MPOIAHOJIOM IIPOABJIAIOTCA B PCAKIUU C:
HCI

+Cu(OH),

CuO

CH5;-OH

C N32C03 Kak 0oJiee cuiIbHAsA KACIIOTa 6yI[eT B3aMMOJEHCTBOBAThL COCAUHCHUE:
CH,;0OH-CH,OH
NO»

OH

OH
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COOCH

OH
+

Coenunenue, cnocobHoe oOpa3oBbiBaTh cosu ¢ HgO:

benon
1,2-1rnokcuOeH30I1
+ponanTuon-2
npomnananoi-1,2;

OCHOBHOCTb CO€IMHEHHI 3aBUCHT OT:
MOJIEKYJIIPHON MACChI

+xapakrepa 3aMeCTUTEIs
TeMIepaTyphbl

JTaBJICHUSI.

B peakmun ¢ CH3COOH ©Oonee cuibHBIC

C,Hs—OH + CH3COOH —
CsHs5—NH, + CH3;COOH —
+CH3-CH,—-NH, + CH3COOH —
CH3—COOH + Na —

OCHOBHBIC JOKa3bIBACT

COCIUHCHUC!

bonee cunpHBIE KHCIOTHBEIC CBOMCTBA 3TaHTHOJA IIO CpPaBHCHHUIO C 3TUJIAMHWHOM MOXHO O0BSICHUTE:

(+7J) apdexTom 3amecTuTens

(+J) abdexrom SH-rpymmbt

(— Daddexrom NHa-rpymms

+00ITBIIICH TTOISIPU3YEMOCTHIO ATOMA CEPBI.

HauOonee cuibHBIM OCHOBAaHHUEM SIBJISECTCS COCAUHCHUC:

CH3-NH;
+CH3s—CH,—NH-CH3
CsHs—NH;
CgHs5—NH-CgHs.

CTaOuIbHOCTL AaHHOHA 3aBUCHT:

4rclia aTOMOB BOJIOPO/Ia B paiuKalie
BEJIMYMHA paJIuKajia

3apsiy siapa

+1eTOKATN3alUY JIEKTPOHHON TUIOTHOCTH

Kaxkwne yrBepxxnenns Bepusl? Kuciora — 3to:

+ akKUenTop 3JIEKTPOHOB
JIOHOP 2JIEKTPOHOB
aKLENTOp IPOTOHOB

Kaxkwne yrBepxxnenns Bepusl? Kuciora — 3to:

+ IOHOp MPOTOHOB
aKIIETITOP TPOTOHOB
JIOHOD 3JIEKTPOHOB

CH-kucOTHOCTH YOBIBACT B PAY:
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+CH,=CH, > CHs> CH=CH
CH=CH > CH,=CH,> CH4
CHs> CH,=CH,> CH=CH

CH-xucnotHoCTh yOBIBAaET B pAAY:

CH=CH > CH,=CH,> CH4

+ CH4> CH=CH > CH,=CH,

CH4> CH,=CH,> CH=CH

OcnabneHne KUCIOTHOCTH UMEET MECTO B PSY:
+nponano-1, nponanauo-1,2, nponantpuoin-1,2,3
nponantpuon-1,2,3, nponanauon-1,2, mpornaHomu-2
MIPOIaHoJI-2, mponaHoi-1, nponanaunon-1,2

OcnabneHre KUCIOTHOCTH UMEET MECTO B PAY:
nponantpuon-1,2,3, nponanauon-1,2, mpornaHomu-2
+mponano-1, mponanoi-2, nmponanTpuoi-1,2,3
MPONaHoI-2, Ipornanoi-1, nponananon-1,2

Ycunenne KUCIOTHOCTH MTPOUCXOIUT B PSAY:
+CH3-CHj3, CH3-OH, CH3-SH
CH3-NH;, CH3-CHs, CH3-SH
CH3-OH, CH3-NH;, CH3-CHj3

YcuiieHue KuCIOTHOCTH IMPOUCXOAUT B PALY:
CH3-NHz, CH3-CHs, CH3-SH
+CH3-OH, CH3-SH, CHy-NH,
CH3-OH, CH3-NH,, CH3-CHs

Kakoe yrBepxnenus sepHo? OcHOBaHHE — 3TO:
+7I0HOp JEKTPOHHOI Mapbl JUIst IPOTOHA
TOHOD AJIEKTPOHHOM Mapskl I aTOMa YIiIepoaa
aKIENnTop AJIEKTPOHOB

Kakoe yrBepxknenue BepHo? OcHOBaHHUE — ITO:
JOHOP 2JIEKTPOHHOM Mapsl Ul aToMa yriepoJa
+akuenTop nNpoToHa

aKLENTOop AIEKTPOHOB

YBenuueHne OCHOBHOCTH UMEET MECTO B PAIY:
+aATUIICYIBGUA, AMITUIOBBIN 3(pUp, TUITUITAMUH
JTUATUIIOBBIN 3QUp, AMITUICYIbPUI, aHWINH
TUATUICYIbGUA, AUITHIIAMHH, TUITHIOBBIN 3(up

YBennueHne OCHOBHOCTH UMEET MECTO B PALY:
JTUATUIIOBBIN 3QUp, AMITUICYIbPUI, aHWINH
+aaTUIICYIBGUA, AUSTHUIIOBBIN 3(Up, aHUINH
TUATUICYIbGU, TUITUIIAMUH, TUITUIIOBBINA 3Gup

B xakom pAay COCAUHEHUA PACIIOJIIOKCHEBI B TIOPAAKE YBECINYCHUA OCHOBHOCTH?
MCTHJIaMHH, JTUMCTHUJIaMHUH, aHUJINH

MCETHJIaMHUH, aHHUJIMH, TUMCTHUJIaMHH

+aHWIWH, METUJIAMUH, TUMETHIIAMUH
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JAUMCTHUIIaMUH, aHUJIWH, MCTHJIaMHUH

O06pa3oBaHue BOJOPOIHBIX CBA3EH MEKIY MOJIEKYJIaMU MMHJ1a30J1a 00YCIIOBIICHO:
OCHOBHOCTBIO IIMPPOJILHOTO a30Ta

+KHUCIOTHOCTBIO MIUPPOJILHOTO a30Ta

KHACJIIOTHOCTBIO IUPUANHOBOIO a30Ta

O6pa30BaHHe BOJOPOIHBIX CBA3EH MCXKIAY MOJICKYJIaMU UMHUIAa30J1a 06YCJ'IOBJ'I6HOZ
KHUCJIOTHOCTBIO MUPHUIHMHOBOI'O a30Ta

OCHOBHOCTBIO ITMPPOJIBHOI'O a30Ta

+0OCHOBHOCTBHIO IMUPUAXHOBOI'O a30Ta

6.4. Buoniozuuecku aKkmueHbvle noau— u zemepoqbyukuuouaﬂbubte COeOUHeHUA

['eTepohyHKIIMOHAIBHBIE COSIMHEHHS — 9TO COCTMHEHHS

C OJHOW (PYHKIIMOHAJILHOM rpyHIION

C HECKOJIBKMMH OIMHAKOBBIMHU (DYHKIIMOHAJIBHBIMU TPYIIIAMH
+C HECKOIBKUMH Pa3HBIMH (DYHKIIMOHAIBHBIMU TPYIITIAMH

KauectBenHoli peakuueit Ha 1,2-110NbHBINA QPArMEHT SBJISIETCS B3aUMOJEICTBHE C:
AICl;

+Cu(OH),

KMnQO4

CH3COOH(H")

JI71st KaKoTO COeTMHEHNST BO3MOXKHA BHYTPUMOJICKYJISIpHAsT [INKITH3AIHsI?
+5-TUJIPOKCUTICHTaHAIb

alleTOyKCYCHasi KHCII0Ta

3-TUIPOKCUOYTaHOBAs KMCIIOTA

JU1sl Kakoro coeTMHEHNs BO3MOXHA BHYTPUMOJIEKYJIIpHAst LUKIU3aus?
alleTOyKCYCHasi KHCII0Ta

+4-aMHMHONIEHTaHOBAasl KUCIIOTa

3-THIPOKCUOYTaHOBAS KMCIIOTA

Jlj1g Kakoro coeIMHEHUsI BO3MOKHA MEXMOJIEKYJIIpHas IUKIU3aIus?
MOJIOYHAs KUCJIOTa

+y-aMHHOMaCJIITHasg KHUCI0Ta

IMUPOBUHOTpagHAsT KHCIIOTa

Jl1 Kakoro cOeIMHEHNsI BO3MOKHA MEXXMOJIEKYJIIpHas UKIU3aus?
+y-aMHUHOMACJIITHasg KHUCJI0Ta

TIALUH

IMUPOBUHOTPAAHAS KUCIIOTa

Kaxkoe coennHeHne He CyIIECTBYET B paCTBOPE B BUJIC OUTIOJISIPHBIX HOHOB?
+3TaHOIAMUH

TJIAIAH

Tpunrtodan

cynb(aHmIOBas KUCIOTA
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K keroHaM oTHOCHTCS CieayIolee COeIUHEHUE:
B-TuapoxcuMacisiHas KUCIO0Ta

+ areToH

KPOTOHOBAs KUCIIOTA

K xeroHam oTHOCHUTCS CeAyIOLIEe COEAMHEHUE:!
KPOTOHOBAsI KUCJI0Ta

+1I1aBeJICBOYKCYCHas KHUCJIOTa
B-runpokcumacisiHasi KUCI0Ta

B cxeme npeBpaiiiennii: A «— areToykcycHas Kkuciiota — B
IIponykTsl A u B cooTBeTCTBEHHO:

YKCYCHasl KUCIIOTa U 3TaHOJ

arieToH U OyTaHOBas KUCIIOTa

alleTOH U B-THIPOKCUMACTSHAS KUCIOTa
+B-rupokcuMacisiHas KUCIOTa M alleTOH

y-AMUHOMACTISTHAS KUCIIOTa 00pa3yeTcs in vivo:
U3 0-aMUHOMACJISTHOM U aCKOPOMHOBO#M KHCIIOT
U3 aCKOPOMHOBOI | acraparnHOBOM KHUCIIOT
+13 acrapariHOBOW U TJIyTAMHUHOBOM KHCIIOT

KpoToHoBas kuciora oOpa3zyercst py HarpeBaHUU:
-aMMHOOYTaHOBOM KMCIIOTHI U Y-aMUHOIIEHTAHOBOW KHUCIIOTHI
Y-aMHUHOTIEHTAaHOBOM KUCIOTHI U B-THAPOKCHOYTaHOBOM KHCIOTHI
+B-ruapoKCHOYTaHOBOM KHCIOTHI ¥ 0-aMHHOIIPOIIAHOBOM KHCIIOTHI???

B KaKoil TayroMepHOil (popMe MOJIEKYIBl COAEPKATCS TONBKO TPU aTOMa YIJIepoia B Sp -THOPUIHOM
COCTOSIHUM?

eHOJIbHAs (hopMa IMTUPOBUHOTPATHON KHUCIOTHI

eHoNpHas hopMa I11aBEeTIeBOYKCYCHOU KHCIOTHI

+KeTo-popMa areToyKCyCHOU KUCIOThI

B KaKoi TayTOMEpHO# (HOpMe MOJNEKYIIBI COCPKATCSA TOIBKO TPH aTOMa YIJIepoja B SP>-THOPHIHOM
COCTOSIHUM?

+KeTo-(popMa 111aBeIeBOYKCYCHOM KUCIIOTHI

€HOJIbHas (hopMa MUPOBUHOTPATHOMN KHCIOTHI

€HOJIbHAsI (hopMa MIaBEJIEBOYKCYCHOM KHCIOTHI

Kero-eHonbHast TayToMepus IaBEIEBOYKCYCHON KHUCIOTHI He 00yCIIOBIIEHA:
+IIEPEHOCOM IPOTOHA

HammmuueMm CH-kucioTHoro neHrpa

3JIEKTPO(UIBHBIM MTPUCOSTUHEHUEM K TT-CBSI3U

[TocnenoBarenbHOE yBENMUEHUE KUCIOTHOCTH COEIUHEHUN MPOUCXOIUT B PSIAY:
CAJTMIMIIOBAs KMUCIIOTA; OEH30iHAas KMCI0Ta; M-aMHHOOCH30HAs KHCIO0Ta
OeH30lHas KUCIIOTAa; CATUIIMIOBas KMCI0Ta; M-aMIHOOEH30HHAas KUCI0Ta
+I-aMUHOOEH30Has KUCI0Ta, OEH30MHasT KUCII0TA; CAJUI[AIOBAast KUCIIOTa

[TocnenoBarenbHOE yBENMUECHUE KUCIOTHOCTH COCTMHEHHUI MMPOUCXOIUT B PSITY:
CAITMIMIIOBAsT KUCIIOTA;, OEH30iHas KMCI0Ta; I-aMIHOOEH30HHAas KHUCIOTa
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OcH30MHAs KUCJI0TA; CATUIIAI0BAas KUCIIOTA; T-aAMUHOOCH30MHAs KUCI0Ta
+1-aMUHOOEH30iHAs KUCI0Ta; CaTUIIMIIOBAs KHCIIOTa; OCH30HHAas KUCIIOTa

B cxeme npeBpallileHnii: HOBOKauH «— A — aHECTE3MH BEIECTBO A:
m-aMUHO(EHOT

+I1-aMHHOOEH30MHas KUCIIOTa

AHUJINH

(dheHon

Kakoe yTBepkaenue BepHo? MoueBasi KUCIIOTa:
OJIHOOCHOBHA

+IBYXOCHOBHA

Oosee cTrabuiIbHa B JAKTUMHOM opme

Kakas momudukaiyst MOJIEKyJIbI CTPENTOIM/Ia TPUBEAET K IOTEPE aHTUOAKTEPHATbHOW aKTUBHOCTH?
+3aMeHa cysib(haMuAHOM rpynibl Ha KapOOKCHIIBHYIO

3aMEHa aMUHOTPYIIIbI HA AJIbJIETHIHYIO

3aMeHa aToMa BOJOpOJa B CyJib(haMUIHOM IpyIie Ha reTepOLUKII

3aMe€Ha aTOMa BOJOPOJa B AaMUHOTPYIIIE HA METWIBHYIO

Kakas cxema He OTpa)kaeT IPOLEcC OKUCIEHHs?
+CH,=CH, — CH3-CH,-OH

CH3-COOH — CH3-CH,-OH

CHg-CO'COOH — CH3-CHNH2-COOH

Kaxkasg cxema He OTpaxxacT Impouecc BOCCTAHOBJIEHUA?
XWHOH — T'HAPOXHWHOH

+IUCTEUH — IIUCTUH

HAJL" — HAJTH

[TonudyHKIMOHAIBHBIE COETMHEHNUS — 3TO COEAMHEHUS

0JTHON (YHKIIMOHATIBHOMN IPyMHIoi

+C HECKOJIbKUMH OJJUHAKOBBIMU () YHKIIMOHAJLHBIMU IPYNIIAMH
C HECKOJIbKMMHU Pa3HbIMU (PYHKIIMOHAJIBHBIMU IPYIIIaMU

B pe3ynbrarte peakiiyy BHyTpUMOJIEKYJIIPHON [IUKJIN3AUKN THAPOKCUKUCIOT, 00pa3yroTCs
JIaKTaMbl

+I1aKTOHBI

LUUKINYECKUE aHTUAPUIBI

JIAKTHIbI

JTUKETOMUIIEPA3UHBI

B pe3ynbrarte peakiiny BHyTPUMOJIEKYISIPHOM ITUKIU3AIUH TUKApOOHOBBIX KUCIIOT, 00pa3yroTcs
JIAKTaMBbl

JIAKTOHBI

FIMKINYECKUE aHTUAPUBI

JIAKTH 1B

JUKETOIUIIEpa3HHbI

B pesynbTrare peakiiuyu BHyTPUMOJIEKYJISIPHOW [IUKJIU3alUA AMUHOKUCIIOT, 06pa3y}0Tc;1
+J1aKTaMbl
JIAKTOHBI
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LHUKIJIMYECKUE aHTUIPUIBI
JIaKTHUBI
JMKETONUIIEPAa3UHbI

B pe3ynbrate peakuuyu MeXMOJEKYISIPHOU MUKIU3AINUN O-TUIPOKCUKHICIIOT, 00pa3yroTCs
JIaKTaMBbl

JIAKTOHBI

LIUKJIMYECKUE aHTUAPUIbI

+JaKTUIbI

JUKETOMUIIEPAZUHBI

B pe3ynbrare peakiuy MeXMOJIEKYJIIPHON [UKIN3ALUK 0-aMUHOKHUCIIOT, 00pa3yroTCs
JIAaKTaMbl

JIAKTOHBI

LIUKINYECKUE aHTUAPUIbI

JIAKTHBI

+IUKETOIIUIIEPA3UHBI

[Tpu BoccTaHOBIICHUY TT-O€H30XHHOHA 00pa3yeTCs
MMUPOKATEXUH

pe3opuuH

+TUAPOXUHOH

Kaxkue u3 yrBepxaenuii BepHbi?

A.AneTHIIX0NTMH — HanboJIee pacpoCTpaHCHHBIH HEHpOMEIHaTop.

b.Auerunxonun oOpa3yercs B OpraHu3Me MpH alleTHIMPOBAHUU XOJIMHA ¢ TOMOIIIBIO alleTUIKO(hepMeHTa
BEpPHO TOJBKO A

BEPHO TOJBKO b

+BepHBI 00a yTBEPKACHUS

o0a yTBep:K/IeHUs HEBEPHBI

brocuHTe3 KOTeX0JIaMHUHOB OCYIIECTBIISETCS HCXO/ U3 HE3aMEHUMOM 0.-aMUHOKHUCIIOTHI
+¢enunananun

TUPO3UH

TpunTodax

TMCTUANH

Kakue u3 yrBepxaeHuil BEpHbI?

A.ITupoBuHOrpasHas KucinoTa ciadee yKCyCHOM.

b./lexapOoKcHMIIMpoBaHUE MUPOBHHOTPAIHON KUCIOTHI IN VIVO NPOTEKaeT B NPHCYTCTBHU (epMEeHTa
nexapOoKcuiIa3bl U COOTBETCTBYIONIETO KO(hepMeHTa.

+BEpPHO TOJBKO A

BEPHO TOJIBKO b

BEPHBI 002 yTBEPKIACHUS

00a yTBep:K/IeHUsI HEBEPHBI

Kakoe yTBepaeHne o XMHOHaxX He BEPHO?

XWHOHBI CUJIbHBIE OKHCIUTEIH.

XUHOHBI CIOCOOHBI BOCCTAHABIMBATHCS J10 TUAPOXUHOHOB.

CucremMa XMHOH-THJIPOXHUHOH K OOJBIIMHCTBY OPraHUYECKUX CYOCTPAaTOB BBICTYIAET B POJIM OKUCIHTEIS.
+CucremMa XHWHOH-THIPOXMHOH K OOJIBIIMHCTBY OPraHUYECKUX CYOCTpPAaTOB BBICTYNaeT B PpOJH
BOCCTAHOBUTEIIS.
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CucrtemMa XMHOH-THJIPOXHHOH y4acTBYET B IpoIlecce MepeHoca IEKTPOHOB OT cyOcTpaTa K KUCIOPOTY.

Kakoe u3 yrBepxaeHuii 00 agpeHanuHe He BEpHO?

+A/IpeHaINH ABISETCS TOPMOHOM MO3TOBOTO BEIIECTBA HAIIOYEYHUKOB.
[IpenmecTBeHHUKAMU aIpeHATTMHA SBISIFOTCS TO0haMUH ¥ HOPaIpCHAIUH.
AZlpeHaJINH y4acTBYET B PETYJISIIUU CEPACYHOM e TEIbHOCTH.
AJpeHanuH y4acTBYyeT B peryisiuu oOMeHa OeKoB.

AZlpeHaJINH y4acTBYET B PETYJISIIMU OOMEHA yTiIeBOIOB.

Kaxkoe u3 yrBepkieHuii 00 aipeHaIHe HE BEPHO?

[IpenmecTBeHHUKAMU aIpeHATTMHA SBJISIFOTCS T0(haMUH ¥ HOPaIpCHAIUH.
AJpeHaInH y4acTBYET B PEryJISILIUK CEpPACYHON AesITeIbHOCTH.
AJpeHaINH y9acTBYET B PEryJIsIIUN OOMEHa OSJIKOB.

AJpeHanInH y4acTBYET B PEryysiliii OOMEHa yrieBOIOB.

+ApeHaauH NOHMXAET apTePUAIBHOE JTaBJICHUE

Kakoe u3 yrBepxaeHuil 0 CaJUIMIIOBOM KHCIOTE HE BEPHO?

pacTBopuMa B BOJIE:

JIaeT MHTCHCUBHOE OKpalnuBanue ¢ xjaopuaom xeinesa (I11)

+COJIEPHKUT JIBE TUAPOKCUIIbHBIE TPYIIIIbI

OKa3bIBAaCT aHTUPEBMATHUECKOE, KAPOIIOHIKAIOILEE U aHTUTPUOKOBOE JIEiCTBHE
criocoOHa 00pa30BbIBaTh IPOU3BOAHBIE IO KaX/10 (QYHKIIMOHAIBHON Tpyme

Kakoe u3 yrBepxJieHU 0 CAIMLIMIIOBOM KUCTIOTE HE BEPHO?

pacTBopuMa B BOJE;

JIaeT HHTEHCHUBHOE OKparuBanue ¢ xjaopuaom xeiesa (111)

OKa3bIBAE€T AaHTUPEBMATHUECKOE, KAPOIIOHMIKAIOIIIEE U aHTUTPUOKOBOE JICHCTBUE;
+ cimabast KHCIIoTa;

criocoOHa 00pa30BbIBaTh MPOU3BOIHBIE 110 KAX/10M (YHKIIMOHAIBHOM TpyIIIIE.

Kaxkoe u3 yrBepkaeHHil 0 CaTUIMIIOBOM KHCIOTE HE BEPHO?

pacTBOopuMa B BOJIE;

JaeT MHTEHCUBHOE OKparuBaHue ¢ xjaopuaom xesesa (111);

OKa3bIBaeT aHTUPEBMATHUYECKOE, )KapOIIOHMKAIOIIee U aHTUTPUOKOBOE JIeHCTBHE;
+ mpUMeHsieTcs Kak BHYTPEHHE, TaK U Hapy»KHO;

criocoOHa 00pa30BbIBaTh MPOU3BOAHBIE MO KaX/101 (PyHKIIMOHAIBHON TpymIIe.

Kakoe u3 yrBepxaeHuii BepHO?

MHoOroaroMHbIe CHUPTHI CIIOCOOHBI 0OPA30BHIBATh YCTOMYHMBBIE KOMIUIEKCHBIE COCIMHEHHSI — XEJaThl,
pearupysi B IIEJIOYHOM Cpeie ¢ TUAPOKCHIaMK (-MeTaljIoB.

MHoroaroMHbIe CIIUPTHI 00IaTAF0T OOJBIIEH KUCIOTHOCTHIO IO CPABHEHUIO C OJHOATOMHBIMHU.

BepHo Tonbko A

Bepno tonbko b

+BepHbl 00a yTBEpKICHUS

O0a yTBepKIeHUsT HEBEPHBI

Kakoe u3 yrBepxeHuit BEpHO?

A.AuetunxonanH — HauboJiee pacpocTpaHEeHHbIN HeHpoMeInaTop.

b.AnernnxonmH oOpa3yercsi B OpraHu3Me MpH alleTHIMPOBAHNHN XOJIMHA C TIOMOIIBIO alleTHIIKO(epMeHTa
BepHo Tonbko A

Bepno toneko b

+BepHbl 0062 yTBEpKICHUS
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O06a yTBepKICHHSI HEBEPHBI

Kakoe u3 yrBepxaenuii BepHo?

A.MooyHast KHCJIOTa — MPOJAYKT MOJIOYHOKHUCIIOTO OPOXKEHUS JTaKTO3bI

b.MonoyHass KHCIOTa, BBIJCICHHAS W3 MEBIIICYHOM TKaHH, Ha3bIBaeMas MICO-MOJOYHOM KHCJIOTOM,
sBisieTcs: D-sHaHTHOMEpPOM.

+BepHo Tonbko A

Bepno tonbko b

Bepusl 06a yTBepKICHHS

O06a yTBepKaeHUST HEBEPHBI

OO0pa3oBaHue ByX COJei BUHHON KUCIIOTBI CBUJETEIbCTBYET O HAIUYNU
JBYX FUAPOKCUIIBHBIX TPYIIII

+1BYX KapOOKCHUJIBHBIX TPYIIT

KapOOKCHJIBHOM U I'MIPOKCHIIBHOM IPYIIIBI

Peakumst runpoxcuna memu (1) ¢ Taprparom kanust 00ycioBIeHa HATHIHEM
+IBYX THIPOKCHIIBHBIX TPYIIIT

JBYX KapOOKCHIJIBHBIX TPYII

KapOOKCUIILHOM U THIPOKCUILHOM TPYTIIIBI

['muoxcuiioBas, TMpOBUHOIPAIHAs, ALETOYKCYCHAs, I1aBEJIEBOYKCYCHAsA — 3TO
AMHIHOKHMCJIOTBI

OJTHOOCHOBHBIE TUJIPOKCUKUCIIOTHI

MHOI'OOCHOBHBIE THAPOKCUKUACIOTHI

+ OKCOKMCJIOTBI

B mukne Kpebca mytem runparanum ¢ymMapoBoil KUCIOTEI 00pa3yeTcs
JIUMOHHAs KHCJI0Ta

M30JIMMOHHAs KUCJI0Ta

1aBEJIEBOYKCYCHAs KMCIIOTa

+50J104Has KUCIOTa

[IlaBeneBoyKkCcyCHast KHCIOTa 00pa3yeTcs B IIUKJIE TPUKAPOOHOBBIX KHCIOT MPH OKUCICHUH
JIMMOHHOM KHUCIOTBI

(GbymMapoBOi KUCIIOTHI

+s10J109YHOM KHUCIIOTEI

MOJIOYHOM KHCJIOTHI

AHecCTe3WH U HOBOKaWH 3TO MPOU3BOAHbIE (HAMKUCATh (POPMYIIBI)
0-aMHHOOCH30MHOM KHCJIOTEI

M-aMHUHOOEH30HHON KUCIOTEI

+I1-aMAHOOEH30HHON KHUCIIOTEI

[Tonu- u rerepodyHKIIMOHANIBHBIE COEAMHEHNUS, COJIEprKalllie OJHOBAJIEHTHbIE (DYHKIIMOHAJILHBIE TPYIIIIbI
y COCEIHMX aTOMOB YyIJIepoa, IPU B3aUMOJEHCTBUY C THIPOKCUAAMH TSHKENIBIX METANIOB 00pa3yioT

+ BHYTPUKOMIUIEKCHBIE COEAMHEHUS

LUKJIMYECKUE AaHTUIPUIbI

JIAKTH 1B
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H,C—OH

[ 4+ Cu(OH), + X Y +4H,0
(|_3|—OH
Omnpenenure X U y B ypaBHEHUU PEAKIINU: 2
_ " 2
H,C—O0_ _0—C .
[ _cu_ | 2 Na
c—o0 O—CH,
HZ
+X =NaOH; y= — -
— " .
H,C—O_ _0—C N
| _Cu__ | 2 Na
c—o0 O—CH,
HZ
X = NaySOy; y= - -

Omnpenenure X, Y, Z B cxeme peakimn  HOOC — COOH BTN y+1z

+X =CO0,; y=CO;z=H,0
X =HCOH; y=CO; z=H;0

Onpenenure X 'y B cxeme peakiun HOOC(CH,);COOH —L x4y
X =4HCOH; y=H,0

H
+X = 2 0. y=H,0

Onpenemure X u'y B cxeme peakuun HOOC — CH, — COOH —L x4+ y
+x = CH3COOH; y = CO;
X = CH3COOH; y = CO

NH4 H,0
Ompenenure X U Y B CXeMe PEAKIINU X ———> koiamun (@amunoImao) «—=——y

N/

I‘\l

X:CHgNHz;y: H
N
\/ !
4x= O 1y= H

Omnpenenure X 1 Y B cxeMe peakiun 4 — 2UOpOKcudymanoeas Kucioma——» X + y
X = CH3CHNH,;CH,COOH; y = NH3
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+X = o Y= H,0
t
Ormpeznenure X vy B CXeM€ peakiuu Y — AMUHOMACTAHAAKUCIOMma— X+ Y

JlaiiTe Ha3BaHMsI, HATUIIUTE CTPYKTYpPHBIE (GOPMYIIBI X U Y.

H2 H2
wel =
(@)
2 \
\

+X = H y=H0

X = CH3CHOHCH,COOH; y=NHj3

Ompenenure X, Y, Z 1 N B CXeM€ pEaKIUu

xony.H,S0,,70° paz6.H,S0,,150°

>Z+ N

X+ Yy« nupoeuuozpadua}l Kucioma
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,

VYcTaHOBUTE COOTBETCTBHE MEXKIY Ha3BaHHWEM BEILIECTBA U €r0 MPHUHAIJIEKHOCTbIO K TOMY WM WHOMY
TUIY TIOJIM-, TeTepO(PYHKIIMOHAIBHBIX COSINHEHUN

TUKapOOHOBBIE THIPOKCUKHUCIOTHI MAJIOHOBAsI KUCIIOTa

HEHaCBICIICHHBIE KUCIIOTBI

+1penenabHble AUKApOOHOBBIE KUCIOTHI

aMUHOKHCIIOTBI

OKCOKHUCJIOTBI

+11KapOOHOBBIE THIPOKCUKHUCIIOTHI S10JI0YHAsT KMCIOTa
HEHaCBICIICHHBIE KUCIIOTBI

npeeiabHble AUKApOOHOBbIE KUCIOTHI

aAMUHOKHCIIOTBI

OKCOKHCIIOTBI

TUKapOOHOBBIE THAPOKCUKUCIOTH MTUPOBUHOTPAIHAS KUCTIOTA
HEHACHICIIEHHBIC KUCIOTHI

npeneabHbIe JUKAPOOHOBBIE KHUCIOTHI

AMUHOKHUCIOTHI

+0OKCOKHCIOTHI

,Z[I/II(ap6OHOBLIC THAPOKCUKHUCIIOTBI KPOTOHOBAA KHUCJIOTA
+HEHACBHICIIEHHBIE KUCIIOTHI

MpCACIIbHBIC I[I/IKap6OHOBBIC KHCJIOTHI

AMHWHOKHCIIOTBI

OKCOKHCJIOTBI
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[Ipumep He sBIAOMUICS MOMUPYHKIUOHATIBHBIM COCIWHEHHEM C TUAPOKCHIBHBIMU TPYIIIaMHu,
HauboJjee MUPOKO MPECTABICHHBIX B IPUPOIHBIX O0BEKTAX:

STHJICHTJIMKOJIb

[JIMLEPUH

+denon

pe3opuuH

THAPOXUHOH

MasieMHOBYIO KHCIOTY MOKHO OTJIUYUTH OT (PyMapoBOM MPH MOMOIIH PEAKIIHH:
+BHYTPUMOJIEKYJISIPHOM JeruipaTauuu

MEKMOJIEKYJISIPHOM JeTUApaTalun

BHYTPHUMOJIEKYJISIpHAs LUKIA3ALUs

MEKMOJICKYJIIPHON LIUKJIA3aLUs

O06pazoBaHue JINMOHHON KUCJIOTHI B pE3YJIbTAaTE aJIbI0JIbHOTO MPUCOECIUHEHUS:
+111aBeIeBOYKCYCHOM KUCIOTHI U aneTuiSCOA

areToykcycHoi kucnorsl 1 HAJT

11aBeIeBOyKCycHO# kucnorsl 1 HAJ[

aIleTOYKCYCHOM KUCITOTHI U areTiinSCOA

PaznoxeHrne NMMOHHOW KHCIIOTHI MPH HArpEBAHUM B MPUCYTCTBUU CEPHOM KHUCIIOTBI MPOUCXOIUT IO
THILY:

0-aMHUHOKHUCIJIOT

B-THIPOKCUKUCIOT

+TO-THUAPOKCUKHUCIOT

Y-aMHUHOKHCIIOT

Kakoe n3 yTBepkaeHHN HE BEPHO?

B 3aBucumocTu ot mpupo bl paarKana KapOOHOBbIE KMCIOTHI IETSATCS Ha:
anugpaTHuecKue

apoMaTU4eKcHe

+KapOOIMKINYECKHE

reTepOLMKINYECKHE

[Tpu MeXMONEKYISIPHON IeruipaTaliiy o, — aMUHOKHUCIIOT 00pa3yroTCs:
JIAKTaMBl

JJAKTUMBbI

+IUKETOINUIIEpa3UHbI

JIAKTUIbI

[Tpu MexxMONEeKyYISIPHOI IeruapaTayy o — THAPOKCUKUCIOT 00pa3yroTcs:
JIaKTaMBbl

JTAKTHMBI

JUKETOIUIIEpa3HHbI

+JIIaKTHUIBI

[Ipu gerunpaTanuu Y — aMUHOKHUCIIOT 00pa3yroTCs:
+JJaKTaMbl

JTAKTUMBI

JUKETOMUIIEPA3UHEI

JITAKTOHBI
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[Tpu merunparanuu Y — THAPOKCUKUCIOT 00Pa3yIOTCS:
JIaKTaMBbl

JIAKTUMBI

JUKETOIUIIEPA3UHBI

+ JIAKTOHBI

[Tpu neruaparanuu  — THAPOKCUKUCIOT 00Pa3yIOTCs:
JIAKTaMBI

+ HEHaCBIIICHHbIE KapOOHOBBIE KUCIOTHI
JUKETONUIIEPA3UHBI

JIAaKTOHBI

B xone peakuwmii 1ekapOOKCUINPOBAHUS aMUHOKHCIIOT 00pa3yrOTCs:
THIPOKCUKHUCIIOTHI

HEHACBIIICHHBIC KAPOOHOBBIE KUCIOTHI

OKCOKHCJIOTBI

+ OMOreHHbIE aMHHBI

U3 mepeynciaeHHbIX TeTePOIMKIOB apOMAaTHYHOCTBIO He 001agaeT:
UMHIA3001

THO(EH

+reTparuapodypan

ypuH

W3 nepeunciaeHHbIX TeTepOIMKIOB apOMaTHYHOCTBIO HE 00J1a/1aeT:
HMH1a30J1

+IIMpa3oaInH

THO(EeH

IIypHUH

W3 nepeunciaeHHbIX TeTepoLUKIOB apOMaTHYHOCTBIO He 00J1aaeT:
THO(EeH

IIypHUH

HMH1a30J1

+hnupan

Kakoe yTBepx/ieHusI HE BEPHO?

MUPHUJIMH CBEpXapOMaTHUEH

B peakuuu ¢ HCI nupuuHOBBIN aTOM a30Ta MpOsIBIsieT OCHOBHBIE CBOMCTBA

+peakuus NTupUIMHA C METUIHOIUIOM IPOTEKAET 110 MEXaHU3MY JIEKTPO(PHUIBHOTO 3aMeIIeHUs

Kaxkwne yrBepx1eHHs HE BEpHBI?

MIAPUIUH CBEPXapOMAaTUUCH

B peakiuu ¢ HCl nupuanHOBEI aTOM a30Ta MpOosBIIseT OCHOBHBIE CBOICTBA
+IUPUAMHOBBIN LIMKJ BXOJAUT B COCTaB HAI[+

KoHeuHbIM NpOAyKTOM OKHMCIIEHHS ITYPUHOBBIX a30TUCTHIX OCHOBAHUN B OPraHU3ME SIBIISIETCS:
KCaHTUH

TAIIOKCAHTHUH

+MO4YeBasa KUCJIOTa
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KoHe4HbIMU IPOAYKTaMU OKUCIICHUS IYPUHOBBIX a30TUCTBIX OCHOBAHUI B OPTaHU3ME SIBIISIOTCSA:
KCaHTHH

TUIOKCAaHTHUH

+ypaTbl HATpU

MMurma3oa BXOJOUT B COCTAaB:
aJicHMHa

IIUTO3MHA

+TUcTaMuHAa

MPOJINHA

W3 nmepednciaeHHbIX TeTePOIHUKIOB apOMATHIHOCTHIO 001 1aeT:
+UMHUIAa30J1

MMUPa30JInH

terparuapodypan

IIpaH

W3 nepeyncieHHbIX TeTePOLUKIOB apOMAaTUYHOCTBIO 00JIa/1aeT:
UPa30JIHH

nupaH

+rroden

TeTparuapodypan

W13 nepeynciaeHHbIX TeTePONUKIOB apOMaTUYHOCTBIO 00JIA1aeT:
NUpaH

TeTparuapopypaH

+IypuH

MTUPA30JIUH

Jli1 MoJieKyIbl TUppoJIa yuciao N B popmyse XIOKKels UMEET CeayIoliee 3HaueHue:
4

6

+1

2

HauGonee xapakTepHOU JIsl apOMAaTUYECKUX TETSPOITUKINYSCKUX COSAMHCHUA PEaKITUCH SIBIISICTCS
+97eKTPO(UIBLHOTO 3aMEeTIEHUS

ANEKTPOPUITBHOTO IPUCOCSTUHEHUS

OKUCIICHUS

HYKJICO(PUITHHOTO 3aMeIIEHUS

KoHeuHbIM IPOyKTOM BOCCTAHOBIICHHSI TUPPOJIA SBIIAETCS:
MMUITEPUIUH

MIAPPOJTHATPUI

+IIMPPOIMINH

JUITAPPUIMETEH

XI/IHOHI/IH SABIISICTCA FeTepOHI/IKHI/IquKI/IM COCIUHCHHEM, B KOTOpOM CKOHﬂeHCHpOBaHBI KOJIbLIA.
OeH30I1a ¥ Upposia

+0eH30J1a ¥ TUPUAUHA

NUPUIMHA U TUPPOIIa
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MIAPUMUIMHA U TUPPOIIa

OcHOBHBIE CBOWCTBA OOJIBIIIE BCETO MPOSBIISET TeTEPOIIUKIL:
OKCa30J1

UHJO0J

MIAPUMUJUH

+IUpUINH

Co 11eI0YHBIMU U 1ET0YHO3EMENbHBIMU METaNIaMH B3aUMOJICHCTBYET:
APUIUH

XUHOJIMH

+UMHIAa30J1

NTEPUIUH

B HeliTpanbHOI cpee MOJIeKybl UMHU/1a30J1a CBSI3aHbl MEXKAY c000i1:?77?
+MEKMOJIEKYJIIPHBIMU BOAOPOIHBIMH CBSI3IMU

HMOHHBIMHU CBA3IMU

KYJIOHOBCKHMH CHIJIaMH

N3 nepeunciaeHHbIX TEeTEPOIMKINYECKUX COCTMHCHUI CaMbIM KUCIIBIM XapaKTepoM o0JaaacT:
IAPPOI
+UMHUIAa30J1

bypan
THO(DEH

AmdorepHbIe CBOMCTBA HE MPOSABISIET CIEAYIOMUNA TeTepOLUKIL:
MypHUH

+dypan
AMHAIA30J1

IIpaszo

AmdoTepHbIe CBOMCTBA HE NPOSBIISET CASAYIOIINNA T[eTePOLUKIL:
ypHuH

MMHA301

+IIUPUINH

nHApa3on

AmdorepHbIe CBOMCTBA HE MPOSBIISIET CIEAYIOMIUNA TeTePOLUKIL:
MypUH

UMUA301

IUpason

+THason

Burtamun PP cymectByer B Buze 2-x Gpopm:

+HUKOTUHOBOM KUCJIOTHI M €€ aMH/1a — HHKOTUHAMHU/1a
M30HUKOTUHOBOW KHUCJIOTHI U €€ TUApasuia

XJIOPaHTHApUa HUKOTUHOBON KHUCJIOTHI U €€ 3TUIIOBOTO Ahupa
STHIIOBOTO 3(hripa HUKOTUHOBOM KUCIIOTHI U €€ THIPA3H]L

B cocraB BuTamnHa Bg BXOIUT MPOU3BOAHOE TUPUINHA:
HUKOTHHOBAas K-Ta
HUKOTHAMU]L
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+IUpUIOKCaIb
IUATHIIAMU HUKOTHUHOBOM KHCJIOTHI

B ocHOBE CTPYKTYpBI aHTUITUPUHA ¥ aMUIOTTHPHHA JISKHUT TETEPOITHKIL:
UPa30II

TETPa3oll

THA30]1

+mHpazosoH-5

S5-TUYJICHHBIM I€TEPOLMKIIOM C JBYMS Pa3IUYHBIMHU IeTePOATOMaMHU SBIISICTCS:
IUpas3oin

IypUH

+0Kca30i1

MMHA301

AHTUIIMPYH U aMUJOMTUPUH MOXKHO Pa3IUYUTh 110 PEAKIIMU B3aUMOJICUCTBUS HX C:
+a30TUCTOM KHCIIOTOM
a30THOM KHUCJIOTOMH
aMMHa4YHBIM pacTBOPOM OKCHa cepedpa
Cu(OH),
6.5. Buonozuuecku akmugHble b1COKOMONEKYIAPHbBLE BeULECMEA.
Bbenku u nenmuont

[IpupoaHoit aMMHOKHCIIOTOM SIBJISIETCS:
+0-aMHUHOKHCJIOTA

D-aMHHOKHCIIOTA

Panemmueckas xuciaoTa

[IpupoHBIMU aMUHOKHUCIIOTAMH SIBJISIFOTCSI:
Panemuueckast Kuciaora
+|_-aMUHOKHUCIIOTEI

D-aMHHOKHUCIIOTEI

Kakas u3 aMMHOKHCIIOT HE UMEET XUPAJIbHOI O IIeHTpa?
aJlaHuH

aprUHUH

+IIIAIUH

(beHunnananuH

AMUHOKHUCIIOTA ¢ TUAPOPOOHBIM PAIUKATIOM:
+METUOHUH

LUCTEUH

CEpUH

AMMHOKHUCIIOTA ¢ THAPOPOOHBIM PaJHKATIOM:
CepUH

+¢ennnananua

LUCTEUH

AMUHOKHCIIOTA ¢ THAPOPHIEHBIM PAIHKAIOM:
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+TPEOHUH
TpuntodaH
U30JICHLIUH

AMUHOKHUCIIOTA C TUAPOPIIBHBIM PATHKATIOM:
TpuntodaH

+TUPO3UH

HU30JIEUIINH

K neliTpanbHON aMMHOKHUCIIOTE HE OTHOCHUTCS:
+acraparuHoBast KMCJIOTa

JICUIIH

aJaHuH

BaJIUH

AMUHOKHUCIIOTOW HE KUCIIOTHOT'O XapaKTepa sBIISIETCS:
+IIIyTaMUHOBAs

acnaparuH

MIPOJIHNH

TJIAIH

AMUHOKHUCIIOTa,HE HECyLIas B HEUTPaJIbHON Cpele OTPULIATEIbHBIN 3apsia:
+THPO3UH

BaJIMH

LIUCTUH

acmaparuHoBasi KMCJIOTa

AMMHOKHCIIOTa,HE HECYIIas B HEUTPAJIbHOM CpeJie OJI0KUTEIbHBIN 3aps I
CEpUH

+TUCTUAWH

apruHuH

TJIALMH

CEpUH

N3osnexkTpuueckast TOUKa Kakoil aMHHOKHUCIIOTHI HaXoauTcs He ipu pH > 77
JIN3UH

aprUHUH

+hennnananuH

acraparmHOBasi KUCJIOTa

N3osnexkTpruyeckas TOUKa KaKOM aMUHOKHCJIOTHI HaxoauTcs He npu pH < 7?
+TPEOHUH

[JIyTaMHUHOBasl KUCJIOTa

METHOHUH

BAJIMH

He cepyconepsxanieit aMMHOKHCIIOTOM SIBJISIETCS:
+METUOHUH

cepuH

LIUCTEUH

JIEUIIH

171



AMMHOKHCIIOTa, HEcoaepkalasi OeH30muppost (MHA0M):
+TUPO3HH

TpuntodpaH

MIPOJIVH

THCTUIMH

He apomarnueckas aMMHOKHCIIOTA:
+TUCTUANH

HIPOJIUH

Tpunrtodan

aprUHUH

3aMeHUMOI aMUHOKUCIIOTOM SIBJISIETCS:
+TUPO3HH

TpuntodaH

METHOHHH

BaJIMH

He3zameHnMoi aMUHOKHCIIOTOM SABJISIETC:
+JIIU3UH

TPEOHUH

rIyTaMAHOBas

TIIMIAH

Kakoe u3 yrBepxkaeHuii 00 aMHHOKHCIIOTaX HEBEPHO?
Peakmu aMHHOKHUCIIOT CO CITUPTAMU SIBJISIFOTCS] PEAKIIASIMH
+HYKI€0(UITBEHOTO 3aMeIeHuUs

ANEKTPOPUITBHOTO 3aMEIICHHUS

sTepudukau

JIIMMHHAPOBAHUS

B3aumMoeiicTBre aMUHOKHCIIOT C GOPMATTBICTHAOM HE UCIIOIB3YETCS JIJIs:

+3a1UThl KAPOOKCUIIBHOM IPYTIIIBI

aKTUBAIIMHA aMHHOTPYIITIBI

OJIOKMPOBKH aMUHOTPYIIIIBI

KOJIMYECTBEHHOTO ONPEIEICHN aMUHOKHUCIIOT

AunnrpoBaHie aMUHOKHCIIOT HE MOXKET OBITh TPOBEEHO:
+YKCYCHBIM aHTUJPUJIOM 110 SN-MEXAHU3MY
XJIOPAHTHIPUIIOM KapOOHOBOM KUCIOTHI IO An-MEXaHU3ZMY
3TaHOJIOM 0 SN-MEXaHU3MY

HCI no xucinoTHO-0CHOBHOMY MEXaHU3MY

Hopanpenanws He CHHTE3HpYETCS H3:
+Tpunrodana

TUPO3WHA

TPEOHHHA

THCTUMHA

2-0KCOIIPOTaHoBasi KUCIIOTa HE 00pa3yeTcs Mpu:
+BOCCTAaHOBUTEIILHOM AC3aMUHUPOBAHUU CCPUHA

172



OKHCJIUTCIIBHOM JAC3aMHUHUPOBAHNUHU aJITaHWHA
THAPOJIUTUYCCKOM JAC3aMHUHHUPOBAHNUU aJlaHWHA
NnepcaMrUHUPOBaHUU acnapamHOBoﬁ KHCJIOTHBI

BuyTpumonekynspHoe  (HEOKHUCIUTENIBHOE) JE€3aMUHUPOBAHUE  HM30JICHIIMHA

00pa3oBaHHMIO:

3-METUIIIEHTAHOBOM KHMCIIOTHI
+3-MeTUIINEHTEH-2-0BOI KHUCIOTHI
2-TUJIPOKCH-3-METHIITICHTAHOBOM KUCIIOTHI

[Tpu HarpeBaHuu o-anaHuHa oOpas3yercs:
IIPOIIEHOBAs KUCIIOTa

a-JTaKTaM

+IMKeTOnunepa3ut

aJlaHWI-aJIaHUH

HC

MIPUBOJUT

K

JlexapOOKCHMIMpOBaHUE KakOM aMMHOKUCIOTHI TPUBOAUT K oOpazoBaHuio 1,5- auamMuHONEHTaHa

(kamaBepuHa)?

apruHuHA
€-aMUHOKAIPOHOBOM KHCIIOTHI
+an3uHa

rIIyTaMHHA

[Mupunokcanbdocdar KaraIu3upyeT peakiuio:
00pa30BaHUs BHYTPUKOMILJICKCHBIX COJICH aMUHOKHUCIIOT
0o0pa3oBaHUs IMHHOB

o0pa3oBaHMs aMHUIOB

+1repeaMUHUPOBAHUS AaMHUHOKHUCIIOT

CKOIIBKO BCIICCTB, COCTOAINIMX H3 JABYX AMUHOKHUCIOTHBIX OCTATKOB, MOKET 06p330BaTLC$I Ipu

HarpeBaHUU CMECH BaJluHA U TUPO3UHA?
2.

+4

5

7

[Tporecc mepeaMMHUPOBAHKS BO3MOKEH MEXKTY:
IIaHWHOM U (PeHUTIAIAHUHOM

BJIMHOM M IIaBEJI€BOYKCYCHON KUCIOTOM

CEpPUHOM U aCIapruHOBOM KUCIOTON

+TITyTaMHUHOBOM KHCJIOTOM U 0-KETOTJIYTapOBON KUCIOTOU

HI/IHFI/II[pI/IHOBaSI pe€aKkuursa OTKPBIBACT:
NENTUHYIO CBSI3b

apoMaTHYeCKHe aMHHOKHCIIOTHI
+0,-aMUHOKHUCIIOTHI

cepycoJiepKaIine aMUHOKUCIOTHI

[IpuHIMI MeTOa KCAHTONMPOTENHOBOM PEAKIINHN 3AKITFOYAETCS B!
00pa3oBaHUM OEIKOBOT0 KOMIUIEKCA C MIOHAMHU MEIU
+HATPOBAHUN aPOMATHYECKUX aMUHOKHUCIIOT

00pa3oBaHUM OCaJKa Cylb(uIa CBUHIA
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BBIACJICHUHU a30Ta

[TonoxutenbHyI0 OMYyPETOBYIO PEAKIUIO JAFOT BEIIECTBA, COACPKAIINE MUHUMYM MENTHIHBIX CBSI3CH:
+OoOHYy

JIBE

TpHU

IISTh

Kakoii Tpunentuy He oOHapyXUBAKOTCS KAYECTBEHHON peaKLMen ¢ Pb*%?
Iy — IUC — TpU

cep — 3 — Tpe

LUC — BaJl — Cep

+rnm- cep — ana

Jnist cuHTe3a JI3UII-TIIMIIHA HEOOXOIUMBI:

3alUTa E-aMUHOIPYIIIbI JIM3MHA U aKTUBALUS KapOOKCUIIBHOM IPYIIIbI IU3UHA
aKTUBALUS O0-aMUHOTPYIIIIBI IU3WHA U 3AIIHATA O-aMUHOTPYIIIIBI IIIMIIMHA
3anuTa KapOOKCUIbHOM IPYIIIbI JIM3UHA U AKTUBALUS AMUHOTPYIIIbI MIMLUTHA
+3aImTa 0-aMUHOTPYTIITBI JTH3HUHA U 3AIIUTa KAPOOKCHIIBHOW TPYIIIBI TITUIMHA

Jliig onpesiesieHns: NEPBUYHOMN CTPYKTYpbI O€IKa UCIOJIB3YIOT:
METO/I IIEJIOYHOT0 TUAPOJIN3a

+MeTon DnmMaHa

METOJI THPA3UHOIIN3a

merona Cenrepa

Amunoxkucinomut

BribepuTte Te yTBepKA€HHE, HEBEPHO OINUCHIBAET CTPOSHUE U CBOMCTBA 0.-aMHUHOKHUCIIOT:
0-aMHUHOKHUCJIOTHI — reTepo( yHKIIMOHAIIbHBIE COEIMHEHUS, COiepKallie KapOOKCUIIbHYIO U
aMHMHOTPYIILY, HAXOJAIINECS Y OJHOIO M TOTO e aToMa YIiepoa.

+reTepo) yHKIIMOHAJIbHBIE COEIMHEHMS], COJepKAIUE aMUHOTPYIIITY TPH O~ YIJIEPOJHOM aTOME U
KapOOKCHIIBHYIO TPYTIIY HaXOSAIIyI0cs y B-YIIIepOIHOTO aToMa.

0-aMUHOKHUCJIOTBI — KPUCTAJUIMUECKUE BEIIECTBA, PACTBOPUMBIE B BOJIE.

OCHOBHBIM HUCTOYHHKOM (.-aMUHOKHCIIOT JUISI ’KUBOT'O OPTaHU3Ma CIyXaT MUILEBbIe OEIKH.

BribepuTte Te yTBepkKAeHHE, KOTOPOE HEBEPHO OMHCHIBAET CTPOECHUE U CBOMCTBA 0-aMHUHOKHCIIOT:
0-aMHUHOKHUCJIOTHI — reTepo( yHKIIMOHAIIbHBIE COeIMHEHUS, CoiepKallie KapOOKCUIIbHYIO U
aMHMHOTPYIILY, HAXOJAIINECS Y OJHOTO M TOTO e aToMa YIiepoa.

0-aMHUHOKHUCJIOThI — KPUCTAJUIMUECKUE BEIIECTBA, PACTBOPUMBIE B BOJIE.

OCHOBHBIM UCTOUHUKOM 0-aMUHOKHCIIOT JJIS 5)KUBOTO OPTaHMU3Ma CITy>KaT MUIIEBbIE OEJIKH.
+0-aMUHOKHCIIOTBI UMEIOT HU3KYIO TEMIIEpATypy IJIaBJICHUS

Bri6epute BepHBIi OTBET. 0-aMUHOKHUCIIOTHI — 3TO:
rerepoPyHKIMOHAIbHbIE COEAUHEHHUS], COJIEpPKAIe AMUHOTPYIIY MPHU O~ YTIEPOIHOM aTOME U
KapOOKCUIIbHYIO TPYIITY HAXOSAIIYIOCS Y B-yTIepOoIHOTO aToMa.
+reTepoyHKIIMOHATIbHBIE COEUHEHMS, CO/IepKaliue KapOOKCUIBHYIO U aMUHOTPYIITY, HaXOAsIIUecs y
OJIHOTO U TOTO K€ aTOMa yrjiepo/ia.
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rerepoQyHKIMOHAIbHBIE COEAMHEHHUS], COJIEPKale AMUHOTPYIIY U THAPOKCUIIBHYIO TPYIITY,
HaxoJAIIMECS Y OAHOIO U TOrO X€E aToMa YIiiepoJa.

rerepoyHKIIMOHAIBHBIE COSTMHEHHS, COJIepIKAIIIe KapOOKCHIIbHYIO TPYIIITY, HAXOASAIIYIOCS y Ol
YIJIEPOAHOTO aTOMa U aMHHOTPYIILY TP -yTJIepOJHOM aToMe.

Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET JaHHas popmyria

BaJINH

+deHunananun

JU3UH

TITUIAH

TUPO3UH

CepuH

H,C—COOH
NH

Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyna 2

BaJINH
(heHnaIaHuH
JU3UH
+TIIHUIUH
TUPO3HH
CepuH

H
(CH,),CH-C—COOH

5 NH
Kakoii 0-aMMHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyna 2

+BaJIuH
(beHunanaHuH
JIM3UH
TJTUIH
THUPO3UH
cepuH

H
H,C—C—COOH

5 OH NH
Kakoii 0-aMMHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyna 2

BaJIMH
(beHunnananuH
JIM3UH
TJTUIHH
THUPO3UH
+tcepuH

HS—C—HC—COOH
2
Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyna NH,
acTiapruHOBast KMCIIOTa
(dheHnnanaHuH

aJIJaHUH
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+IUCTEUH
CepuH
TJIULAH
H3C—$—COOH
Kako# 0-aMHHOKHCIIOTE COOTBETCTBYET JaHHast popmyIia NH,
acIapruHOBasl KUCIIOTa
(dheHnnanaHuH
+aJlaHuH
UCTEHH
CepuH
TIIULAH

HOOC—S—(TZ—COOH
Kakoii 0-aMHHOKHCIIOTEe COOTBETCTBYET AaHHAs (hopmyna * NH,
+acrapruHoBasi KUCJIOTa
(heHnnaIaHuH
aJlaHuH
LHUCTEUH
CEepUH
02000705

HOOC—C—C—E—COOH

H, H, I\IIH

Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyrna 2

acrapruHoBasi KHUCJIoTa
IrIIyTaMHuH

aJTaHUH

METHOHWUH

CepuH

+IIyTaMUHOBAsI KHUCI0Ta

H
H,NOC—C—C—C—COOH

H, |
2 2
i NH
Kaxkoit o-aMuHOKHCIIOTE COOTBCTCTBYCT JaHHAA (I)OpMy.TIa 2

acIapruHOBasi KUCIIOTa
TJTyTaMHUH

aJlaHWH

MCTUOHUH

CepuH

riryrTaMruHOBaA KHUCJIO0Ta

T

H,C—S—C—C—C—COOH
H,
2 2 H

2

Kakoii o-aMMHOKHCIIOTE COOTBETCTBYET JlaHHast (popmyra 2

acrapruHOBasi KUCIOTA
[JIyTaMUH
aJlaHVH
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+METHOHUH
CEpUH
TIIyTaMHUHOBAs KUCJIOTa

N
<_>—CH2—(T:—COOH
’l\' NH,
Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyna H
BAJINH
(dheHnnanaHuH
+TUCTUOUH
TJIMLUH
TUPO3UH
CEepUH

Kakoii 0-aMHHOKHCIIOTE COOTBETCTBYET AaHHAs (hopmyna
BAJIMH

(deHmTanaHNH
TUCTUIUH
TIIALH
+TUPO3UH
CEpUH

BriGepute HEBEpHOE YTBEPKICHHE:

B 3aBucuMOcCTH OT NpUpOIBI paiUKaia 0-aMUHOKHUCIIOTHI JIEISATCS Ha:
anudaTuIecKue

apoMaTU4YECKHe

TETEPOIUKINIECKIE

+0-0KCMAMUHOKHUCIIOTHI

BriOepute HEBepHOE yTBEpKACHUE:

AnudaTtryeckue 0-aMMHOKHUCIIOTHI B 3aBUCUMOCTH OT YKCJIa KapOOKCUIIbHBIX TPYII M AMUHOTPYTII B
MOJIEKYJIE JEATCS Ha:

HEWUTpaJbHbIC

OCHOBHBIC
KHCJIBIC

+cpennue

HpI/IMepOM HC apOMaTHQCCKOﬁ 0-aMHHOKHCJIOTBI ABJIACTCA:

2 NH,
(beHunnananuH
H
HO‘@*C—C—COOH
H, |
NH,,
THUPO3HUH
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+rpunrodan N

HpHMCpOM FeTCpOHHKHHqCCKOﬁ 0-aMHMHOKUCJIOTHI ABJIACTCA:

H
HO@S—?—COOH

2 NH,
TUPO3UH
O
\
I
+Tpunrodan N
H
@C —C—COOH
H, |
NH,
(dbeHnTanaHNH

DOHanTuomepom L-amanuna

COOH
H—+—NH2

+sBIISICTCA CH,
COOH

H,N H

2
CH,OH
SABJIACTCA

[TouTu Bce MpUpPOIHBIEC (.-aMUHOKUCIOTHI MPUHATIEKAT K:
+L- pany
D- pany

OHaHnTHOMEpoM L-a-cepuna
COOH

H——NH,

CH,_OH
+SBIISIETCS 2

COOH
H——NH
CH,SH

2

ABIIACTCA
I[HSI MOCTPOCHUSA OCJIKOB YEJI0BEYECKOTO OpraHnu3Ma UCIHOJIB3YHOTCA TOJIBKO CTCPCOU3OMCEPHI O~

aMUHOKHCIIOT OJHOTO BUAA
+L-3HaHTHOMEpOB

D-snanTHOMEpOB

OnanTtuomepom D-o-nmcrenn sBusercs:
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COOH
H2N+H

CH,OH
SIBIISIETCS
COOH
rgN—+—H
+BIIAETCS CH,SH

AM(DOTEPHOCTH 0-aMUHOKHUCIIOT 00YCIIOBIIEHA HATMYUEM B UX MOJIEKyJaX (pyHKIMOHAIBHBIX TPYIIIL:
+-COOH u -NH;

-OH u -NO;
-COH n -NHZ

B3aumogeiicTBre o-anaHuHa ¢ TUAPOKCUAOM HATPHUSL BOZMOXKHO OJiaroiapsi HaTM4Iuio
KapOOHUIILHON TPYIIIbI

CYIb(QOrpyYIIIBI
+KapOOKCHIIBHOW TPYIIIIEI

B3aumoneiicTBue a-ajgaHHHA C XJIOPOBOJOPOAHOM KMCIOTOM BO3MOXKHO OJ1aroiaps HaJIMIHIO
HUTPOTPYIIIbI

+aMHUHOTPYIIIBI

THAPOKCOIPYIIILI

HelitpanbsHble 0-aMUHOKHCIIOTBI — 3TO:

AMUHOKHCIIOTBI, KOTOPBIE COEPKAT B 3aMECTUTEIIE OCHOBHBIE I'PYIIIIBI

+aMUHOKHCIIOThI, KOTOPhIE MOTYT CYIIECTBOBATh TOJBKO B TpeX opMax: MOJIEKYa, KATUOH U aHUOH
(T.e. cozepKaT OIHy aMHUHO- M OJIHY KapOOKCHIIbHYIO I'PYTIITY)

AMUHOKHCIIOTBI, KOTOPBIE COJIEPKAT B 3aMECTUTEIIE JOTIOJHUTEIBHYIO KUCIOTHYIO TPYIITY

Kucineie 0-aMIHOKHCIIOTEI — 3TO:

AMHUHOKHCIIOTBI, KOTOPBIE COAEPKAT B 3aMECTUTENIE OCHOBHBIE TPYIIIIBI

AMUHOKHCIIOTBI, KOTOPBIE MOTYT CYIIIECTBOBATH TOJIBKO B TpeX (hopmax: MoJieKysa, KAaTHOH U aHHOH (T.€.
COJIEp>KaT OJJHY aMHUHO- U OJTHY KapOOKCHIIbHYIO TPYIIITY)

+aMUHOKHUCIIOTBL, KOTOPBIE COAEPKAT B 3AMECTUTEIIE TOIIOJHUTEIBHYIO KUCIOTHYIO TPYIIITY

OCHOBHBIE 0.-aMUHOKHUCIIOTBI — 3TO

aMUHOKHCIIOTBI, KOTOPbIE MOT'YT CYIIIECTBOBATh TOJIBKO B TpeX (opMax: MOJIeKyJa, KaTHOH U aHHOH (T.€.
coJiepKaT OJJHY aMUHO- U OJIHY KapOOKCHIIbHYIO TPYIIITY)

AMHWHOKHUCIIOTEI, KOTOPBIC COACPIKAT B 3aMCCTUTECIIC JOIMOJHUTEIIbHYIO KUCIIOTHYIO I'PYIIITY
+aMI/IHOKI/ICJ'IOTBI, KOTOPBIC COACPIKAT B 3aMECTUTCIIC OCHOBHBIC I'PYIIIIbI

Cxema peaknuu coeoOpa3oBaHus BaJIMHA ¢ pa30aBICHHBIM PACTBOPOM IIEIOYH KHCIOTHI:
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 peaknuu coeoOpa3oBaHus BaJIMHA ¢ pa30aBICHHBIM PACTBOPOM COJISTHOW KUCIIOTHI:

+H,N —CH(CH,), —~COOH + HCI =[N H, — CH (CH,)COOH]CI-
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H,N —CH, — COOH + HCI —[N H, —CH,COOH ICI-
H,N —CH (CH,) — COOH + HCl — [N H, — CH (CH,)COOHICI-

Bri6epute TO yTBEpKI€HUE, KOTOPOE HEBEPHO ONMCHIBAET CTPOEHME U CBOMCTBA MIMIMHA. | TUIIMH
pearupyer ¢ pacTBOPpOM T'HJIPOKCUA HATPHUS

pearupyer ¢ COJISIHOM KHCIIOTOM
+coepKUT B MOJIEKYJIe TPU aToMa yriiepoja
0eCIBETHOE KPUCTAIUTMYECKOE BEIIECTBO

Bri6epute TO yTBEp:KI€HNE, KOTOPOE HEBEPHO OIUCHIBAET CTPOECHUE U CBOMCTBA IIUIMHA. [ TuIuH
pearupyer ¢ pacTBOPOM T'HIPOKCHIA HATPHUS

pearupyeT ¢ COJISTHOM KHCIOTOM

0eCIBETHOE KPUCTAIUTMYECKOE BEIIECTBO

+He3aMeHUMas 0-aMHUHOKHCIIOTa

BriOepure TO yTBEpXKICHUE, KOTOPOE HEBEPHO. AMUHOKHCIIOTHI
XOpOIIIO PACTBOPUMBI B BOJIC

MOJTyYar0TCs IPU TUPOIIU3E OCITKOB

aMm(poTepHbIC COCAMHEHUS

+ra3000pa3HbI

OeCIIBETHBIC KPUCTAJUTMYECKHE BEIIECTBA

BriGepuTte TO yTBEpKI€HHE, KOTOPOE HEBEPHO. AMUHOKUCIOTHI
XOpOIIO PaCTBOPUMBI B BOJIE

MOJIy4aroTCs IPU TUAPOIIN3E OCJIKOB

amdoTepHbIe COCTUHEHUS

OeclIBETHbIE KPUCTAUNINYECKUE BEIIECTBA

+He croCOOHBI K MOJIMKOHACHCAIIUN

C xaTHoHaMM TSKENBIX METAJIOB (.-aMUHOKHCIIOTHI
JIBOMHBIE COJIN

KHCIIBIE COJIH

OCHOBHEIE

cpeaHue

+BHYTPUKOMILIEKCHBIE

[TonyyeHHble pH B3aUMOAECHCTBUN 0-aMUHOKHUCIIOTBI C KATHOHOM cu® pacTBOPBI, OKPAILIEHBI:
+B SIPKO-CUHUH 1IBET

B SIPKO-MaJIMHOBBIN LIBET

B IPKO-OPAHKEBBIN LIBET

[TpoayKT HUHTHIPUHHON PEaKLIUU UMEET:
KpacHO-(hH1OJIEeTOBOE OKpallliBaHUE,
KENTOe OKpallliBaHUe

B SIPKO-OPAH)KEBOE OKpAIIMBAHNE
+cuHe-(hrosieToBOE OKpalIMBaHUe

[Ipu B3amMOJEHCTBUS TTUIIMHA C A30TUCTON KUCIOTOM 00pazyercs:
+TIMKoJIeBast KUCIO0Ta U BBIJENAETCS Ta3000pa3HbIil a30T
[JIyTaAMUHOBAs KUCJIOTa U aMMHUAK
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TJIMKOJIEBAs KHUCJI0TAa 1 aMMHUaK

[Tpu B3auMoIeHCTBUS TIUIMHA ¢ (hOpMaTbACTHIOM 00pa3yeTcs:
+UMUHBI

aMH bl

rajOreHaHTUAPUIBI O-aMUHOKCIIOT

OcnoBanus [udda o6pa3yroTcst mpu B3aMMOICHCTBUH 0.-aMUHOKHUCIIOT C:
KETOHAMH

crmpTaMu

+anpaeruagaMmu

[Ipu B3auMOIEUCTBUU (i-aMHUHOKHUCIIOT C ajlbJACTUIaMU 00pa3yIOTCS:
+ocunoBanus [ludda

N-3aMelieHHbIe aMUIbI

raJIoreHaHTUAPU/bl 0-AMUHOKCIIOT

Jli1a 0OHapyXeHHUsl apOMaTUYECKUX U FeTEPOLIMKINYECKUX 0-aMUHOKHUCIIOT UCTIONb3yETCS:
HUHTUJPUHHON PEaKLIUU

OuypeToBasi peakuus

+KCaHTOIPOTECUHOBAs PEAKLIH

BriOepure To yTBepHkKA€HUE, KOTOpOE HEBEpHO. KcaHTONpoTenHOBas peakus — 3TO KaueCTBEHHas
peaKIys Ha CIeYIOIUe 0-aMUHOKUCIIOTHI:

(beHunanaHuH

TUPO3UH

+IIPOJIMH

THCTUINH

TpunTodax

[Tpu B3aumoeiicTBuUs ucTenHa ¢ arierarom ceuHia (1) B menounoii cpene obpasyercst ocaiok
KEIITOTO IBETa

+4epHOro IBeTa

OpaHXEBOTO I[BETa

[Ipu B3auMoIeMCTBUS CEpHHA C STUIIOBBIM CITUPTOM B KHCIION cpenie oOpa3yercs:
POCThIE FGUPHI

ocHoBanus ludda

+CI10XKHBIE HPUPHI

N-3aMeleHHbIe aMUIbI

[Tpu peakuuu nekapOOKCHUIMPOBAHMS THCTUANHA BeJIeT K 00pa30BaHHUIO:
POCThIE FPUPHI

ocHoBanwus Hudda

CJIOXKHBIE dPUPBI

181



+aMUHBI

[Tpu anumupoBaHUK AMHHOKHUCIIOT TaJIOTEHAHTHIPUIAMH TTOJTYYarOTCS:
+N-auuibHbIe TPOU3BOIHBIC

ocHoBanus udda

CJIOXKHBIE 3PUPBI

aAMHHBI

Kakumu XMMHYECKUMH CBOMCTBaMU 00JIIAI0T (.-aMUHOKHUCIIOTHI?
OCHOBHBIMH

KHCJIOTHBIMHU

+ampoTepHbIMH

K KakuM COeTMHEHHSIM OTHOCATCS — 0-AMUHOKUCIIOTHI?
TeTPOIUKIMYYCCKUM

oS () YHKIIMOHAITEHBIM

+rerepo) yHIIMOHATILHBIM

apeHam

B pe3ynbrare peaknuu BHYTPUMOJICKYIISIPHON IUKJTH3AIMA aMUHOKHUCIIOT, 00pa3yroTes
+ JITaKTaMbl

JIAKTOHBI

LUKIIMNYECKUE aHTUAPUIBL

JIAKTUIBI

JUKETOMUIIEPA3UHEI

B pe3ynbrate peakiunu MexXMOJIEKYIIPHON HUKIN3ALNUN O-TUIPOKCUKHUCIOT, 00pa3yroTCs
JJaKTaMbl

JIAKTOHBI

UKJINYECKNE aHTUIPHUJIBI

+ JaKTUOBI

JUKETOIMUIIEPA3UHEI

B pe3ynbraTe peakuinyu MexXMOJIEKYIIPHON HUKIN3ALNUN 0-aMUHOKHUCIIOT, 00pa3ytoTcs
JIAKTaMBbl

JIAKTOHBI

LUKJIMYECKUE AaHTUIPUIbI

JIAKTH 1B

+IUKETONUIIEPA3UHBI

JIns aMMHOKHCIIOT XapaKTEepHbI TAKUE BUJIBI U30MEPUU:
+IIaKTAM-JTaKTaMHas

LUC-TPaHC

CTPYKTYpHasi, JHAaHTUOMEPHUA

KETO-DHOJIbHAA

AMMHOKHUCIIOTHI POSIBIISIOT:
TOJIBKO KHUCJIOTHBIE CBOMCTBA
+amdoTepHbIe CBOMCTBA
TOJILKO OCHOBHEIC CBOMCTBA
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TOJBKO OKHUCIUTEIbHBIC CBOMCTBA

N3035eKkTpruyeckoe COCTOSHUE aMUHOKHCIIOT - 3TO CYIIECTBOBAHUE UX B BUJIE!
aHMOHA

+OUTIONIIPHOTO MOHA

KaTHOHA

KapOKaTHOHA

OO0pa3oBaHue raJloreHaHrAPUI0B AMUHOKHCIIOT BO BpeMsi CHHTE3a NENTUIOB U
OEJIKOB HCIIOIB3YETCS JUISL:

aKTUBAIMU KapOOKCH-TPYIIIBI

3aIIUTHl KAPOOKCH-TPYIIIBI

+3alUTHl AMUHOTPYIIITBI

aKTHBAI[IM aMUHOTPYIIIIBI

JU1sl KOTMYECTBEHHOT'O OIPEENCHHSI aMUHOKUCIIOT UCIIOJB3YIOT METOIbIL:
+Ban - Cnaiika u CepeHncena

Kyueposa u 3ennHcKOro

Onmana u Cenmxepa

MapkoBHUKOBa U 3UHUHA

Bce aMrMHOKHCIOTHI Aa0T GHOJIETOBOE OKPAIIMBAHHUE C:
OpOMHOU BOJION

+THUHTUIPUHOM

depym(I1I) xmopumom

apreHTyM HUTPaTOM

B pe3ynprare OKUCIUTENBHOIO 1€3aMUHUPOBAHUSA AMUHOKHUCIIOT B OPraHU3ME YEJIOBEKA IIPOUCXOAAT
MpeBpaLCHUs:

BaJIMH — YKCYCHas KHCJIOTa

+ajlaHUH — NUPOBUHOIpaaHas KHUCIOTa

acmaparuHoBas — MacJigHasl KHCJI0Ta

W3 aMHHOKHUCIOTHI CeprHA B pe3yJIbTaTe ETOYKH MPEeBpaIIeHUN B OpraHU3ME YeIoBeKa
oOpazyercs:

CEepOTOHUH

+aneTmIXoIuH

TUCTaMHUH

aJIpeHAIINH

Penoxc - cucrema B oOpraHu3Me 4eI0BeKa TO AMUHOKHCIIOTHI:
o-aJlaHuH - B-alaHuH

+(eHunananuH - THPO3UH

IIUCTEUH - IIUCTUH

TUPO3UH — TpUunTodan

benku - 3T0 BBICOKOMOJIEKYIISPHBIE IPUPOIHBIE BEIECTBA, KOTOPHIE SIBISIOTCSA
KOHJICHCATaMU.

+0-aMUHOKHUCJIOT

MOHOHYKJIEOTUOB

MOHOCaXxapHuI0B

TPUTIIULIEPUIOB
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[TpomykTamu THAPOIIH3a CIOKHBIX OEIIKOB MOTYT OBITh:
B- ¥ 0-aMUHOKHCIIOTHI

+0. - aMUHOKHUCIIOTBI 1 MOHOCAXapH/Ibl

TOJIBKO 0 - AMUHOKHUCJIOTHI

TOJILKO MOHOCAXapH/Ibl

CMech OCIIKOB pa3IesItoT yTeM:
IKCTPAKITUN

+anekrpodopesa

BEITIAPUBAHUS

KOHJICHCAIINX

JleHaTypaiuto OeITKOB BBI3BIBAIOT TaKUE (PaKTOPHI:
+panuanus, yapTpapuoier

OpoMHas BoJia

0,9%-nwuit pacrBop NaCl

5% pacTBOp TIIFOKO3bI

JUId nenTUAHOM CBSI3U XapaKTepHa:
LUKIIO - [IETTHas TayTOMEpUs

+1HC - TpaHC - U30MEPHUs

KETO - €HOJIbHAsI TAYTOMEPHSI
SHAaHTHOMEPUS

[lenTuanHas cBsSI3b MEXy aMUHOKHCIOTaMHU 00pa3yeTcs:

+KapOOKCUTPYIIION MEPBOH aMUHOKUCIOTHI U aMUHOTPYIIION BTOPOIl aMUHOKHU CIIOTHI
aMUHOTPYTION TIEPBON aMUHOKHUCIIOTHI U KapOOKCUTPYTIION BTOPO aMUHOKHUCIIOTHI
MEXIy KapOOKCUTPYIIITaMH JIByX aMUHOKUCIIOT

MEXK1y aMUHOTPYIIIAMU IBYX aMUHOKHCIIOT

KauecTtBeHHas peakuys Ha MENTUIHYIO CBS3b:
KCaHTOTIPOTEHUHOBAS

HUHTUPUHOBAs

+0OuypeToBas

®onsa

[TepBuuHas cTpykTypa Oenka CTaOHIN3HPyeTCs:
HOHHBIMH CBSA3SIMHU

cunamu Ban-nep-Baanbca

+TIEeNTHAHBIMA CBI3SIMHU

BOJIOPOJIHBIMH CBSI3IMU

BropuuHnas cTpykTypa 6enka cTabuimu3upyercs:
HOHHUMH CBA3SIMU

cunamu Ban-nep-Baanbca

MENTUIHBIMHA CBI3IMH

+BOJOPOAHBIMU CBA3SIMU

N - KOHILIEBYI0O aMUHOKHUCJIOTY B MENTUAX OMPEACIISIIOT METOIOM:
Kyueposa
+Oamana
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MapkoBHHMKOBa
3uHUHA

[TepBoIii O€IIOK, CTPYKTYpa KOTOPOro OblIa pacimudpoBaHa - 3To:
+UHCYIINH

aTbOyMUH

reMOTJIOOUH

ranTorjIoOnH

OnuronenTtubl COAEPKAT B LIETIH:

+He 0osee 10 aMUHOKHCIIOTHBIX OCTaTKOB
10 100 aMUHOKHCIIOTHBEIX OCTaTKOB

6onee 100 aMHMHOKHUCIOTHBIX OCTATKOB

Onpenenure pH cpenbl, B KOTOpOH HaXOAUTCS U303JEKTpUUEcKas Touka Tpunentuia Ban-den-Jleii:
KHCJIast

+HeWTpanpHas

LICJIOYHAs

OcHOBHYIO poJib B JOPMUPOBAHUU U MOJACPKAHUNA BTOPUYHON CTPYKTYphI O€JIKa UTpaeT:
HOHHOE (JICKTPOCTATHYECKOE) B3aUMOICHCTBHE

ruapohoOHOE B3aUMOICHCTBIE

TUCYITbMUTHBIC CBA3H

+BOJIOPOJTHBIC CBSI3U

Tperuunas cTpyktypa Oenka:
I'mo6yna

Crnupains

+IlenTtuaHas cBA3b
Cxiraguaras

I'moOynspHbie 6eKHu — 3TO:
KOJIJIareH 1 anbOyMuH
MHOTJIOOUH U KepaTuH
+1r7100UH 1 anbOyMUH
¢ubpouH 1 MUOTTIOOWH

BriOepure BepHOE yTBEpIKICHHE:

+Monekyibl GuOPHUIUISIPHBIX 0E€TTKOB 00BIYHO UMEIOT B-CTPYKTYPY

MOJIEKYIIbl GUOPUIUIIPHBIX OEITKOB XOPOIIO PACTBOPSIIOTCS B BOJIE

MOJIEKYJIbl GPUOPMILISIPHBIX OEJIKOB UMEIOT HMJIMHAPUIECKOE WK C(hepUIecKoe CTPOSHHE
K (puOpMIIIIpHBIM OesTKaM OTHOCSTCS albOyMUH M MUOTJIOOMH

Bribepute BepHOE yTBEpKICHUE:
MOJIEKYJIBI GUOPHIIPHBIX OCIKOB XOPOIIIO PACTBOPSIIOTCS B BOJIE
+MoJeKyibl GUOPHUIUISIPHBIX OETTKOB UMEIOT BOJIOKHHCTOE CTPOCHHE

MOJICKYJIBI GUOPHILIAPHBIX OSITKOB UMEIOT IMJIMHIPUIECKOE WK C(hepruIecKoe CTPOCHUE
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K GUOpUIUIIPHBIM O€JTKaM OTHOCATCS allbOYMUH U MHOTJIOOUH

Br16epute BepHOE yTBEpKIEHUE:!

MOJIEKYJIbI (GPUOPMILISIPHBIX OEJIKOB XOPOIIO PACTBOPSIOTCS B BOJIE
MOJIEKYJIbl PUOPMILISIPHBIX OEIKOB UMEIOT BOJIOKHUCTOE CTPOCHHE

K GUOpUIUIPHBIM O€JTKaM OTHOCATCS allIbOYMUH M MHOTJIOOMH

+Ha MOBEPXHOCTH PUOPUIUTSIPHBIX OEITKOB MHOTO THAPO(OOHBIX PaJMKAIOB

BriGepute BepHbIe yTBEpKACHUS 00 HHCYJIHHE :

+UHCYJIMH — TOPMOH, OTBETCTBEHHBIH 32 KOHTPOJIb METa00IM3Ma YIIIeBOAOB, )KUPOB U OCJIKOB
MOJIEKYJIsIpHas Macca uHcynuHa 3500

HWHCYJIMH COCTOUT U3 ABYX MCIITUAHBIX H€H€I>'I, COCAMHCHHBIX YCTBhIPbMA IIHCYJIBq)H[[HBIMH MOCTHKaMU

BriOepure BepHbIe yTBEPKACHUS 00 UHCYJIUHE:

MOJIEKYJIsipHas Macca uHcyauHa 3500

+UHCYJIMH COCTOUT U3 JIBYX MENTUAHBIX LENel, COeIMHEHHbBIX ABYMs TUCYIb(MHUIHBIMU MOCTUKAMU
MHCYJIMH COCTOUT U3 JIBYX NENTUAHBIX 1IeTed, COeIMHEHHbBIX YEThIPbMS TUCYNIb()UIHBIMU MOCTUKAMHU

Bribepure BepHOE yTBEpKICHHE 00 HHCYIMHE:

MoJIEKYJIsIpHas Macca uacynuna 3500

HWHCYJIMH COCTOMUT U3 JABYX HNCIITUAHBIX HeHefI, COCIMHCHHBIX YCTBIPbMS [II/ICYJH)(l)I/II[HI)IMI/I MOCTHUKaMH
+UHCYIH BBIpa0aThIBAETCS MOHKEITYI0YHOH JKene301

VYcTaHoBUTE COOTBETCTBUE MEXAY TPUIENTUIOM U CPEAOU €r0 U303JIEKTPUUECKONW TOUKHU:
+Banui-acniapTun-anaHuH

JleNunI-raunuiI-u30aeuiiua

dennmanagniI-aJaduiI-TA3HH

Cepun-TupO3WI-IUCTENH

Kuciaasa

YcTaHOBUTE COOTBETCTBUE MEXKIY TPUIIEIITUAOM U CPENOU €r0 U303JIEKTPUUECKON TOUKH:
Banun-acnaptun-ananus
+JleNuI-raunuiI-u30aeuiuH
dennnanaHuI-aIaHII-TN3HH
Ceprit-TupO3UI-IIUCTENH
HEWTpanabHas

YcTaHOBUTE COOTBETCTBUE MEXKAY TPUIIEHTUAOM U CPEAOU €r0 U30JIEKTPUUECKON TOUKHU:
Banun-acnaptun-ananus
Jlenun-raunuiI-u30aeiuH
+®dennnanaHuiI-aJIaHAI-TH3UH
Ceprit-TupO3uI-IIUCTENH
[IeI09YHas
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Y CcTaHOBUTE COOTBETCTBUE MEXKAY TPUIICITUAOM U CPEAOU €r0 U303JICKTPUUECKON TOUKHU:
Banun-acnapruii-ananus

JIeHIMI-rauInI-u30JICHITNH

denunnmananuiI-aJaduiI-TA3HH

+Cepui-TUPO3WI-LIUCTEUH KUcas

6.6. Yeneeoownt

Kakoe ypaBHEHHE OMKMCHIBAET OPOIKCHHE TIIFOKO3bI?
C,H,,0, +60, =6CO, +6H,0

+CyH,0, =2C,H.OH +2CO,

2C6 leoe = C'12 H22011 +H 20

Cs H1206 + AgZO =C; leo7 +2Ag

Bri6epuTte BepHbIil oTBeT. U riroko3a u popmanbIeru:
pearupyror co CupTaMu

IIpU OOBIYHBIX YCIIOBUSX MPEACTABIAIOT COO0M TBEp/bIE BEIIECTBA
[I0JIBEPratoTCs CHUPTOBOMY OpPOKEHHIO

+BCTYNAIOT B PEAKLUIO «CEPEOPSHOro 3epKaiay

Bribepure yTBepxK/IeHUE, KOTOPBIE HEBEPHO OIMUCHIBAET CTPOCHUE M CBOMCTBA YTIIEBOJIOB:

VYraeBoasl — NOAM(PYHKIUMOHAIBHBIE COEIMHEHUS, UIMPOKO paclpOCTpPAaHEHHblE B JKUBOTHOM U
pacTUTEIILHOM MUDE

B pacrenusix yrineBojisl 00pasyrorcst u3 okcuaa yriuepoza (1V) u Boasl B mporeccax poTocuHTe3a

+B KMBOTHBIX OpraHM3Max YTJEBOIbl 00pa3yroTcs W3 okcuaa yriepona (IV) m Boasl B mporieccax
¢dbotocuHTE3a

Jlrcaxapu bl — MPOIYKTHI MOJTUKOHICHCAIMN MOHOCAXapH I0B

VYTeBobl ABISAIOTCS UCTOYHUKOM SHEPTUH

Bribepute yTBepkaeHIE, KOTOPOE HEBEPHO OMUCHIBAET CTPOCHHE U CBOICTBA YTIIEBO/IOB:

YFJICBOI[BI — HOHHq)YHKHHOH&HBHBIG COCAUHCHHA, MIHUPOKO pPaCOpOCTPAaHCHHLBIC B JXWUBOTHOM H
PacCTUTENTEHOM MHPE

B pacrenusx yriaeBoasl 00pasyrorcs u3 okcuna yriaeposaa (1\V) u Boasr B mporeccax GpoTocuHTe3a
+MoHocaxapuIsl THAPOIU3YIOTCS ¢ 00pa3oBaHueM 00Jiee TPOCTHIX MOJIEKYIT

Jlucaxapuipl — IPOYKThI MOJUKOHIEHCANA MOHOCAXapUI0B

YTeBobI SBISIFOTCS HCTOYHUKOM SHEPTUU

Bri6epute yTBepkIeHIE, KOTOPbIE HEBEPHO OMUCHIBAET CTPOEHHUE U CBOMCTBA MOHOCAXaPH/IOB:
+MoHocaxapupl — TBEpAbIE BEIIECTBA, JIETKO PACTBOPUMBIE B BOJE U CIIUPTE

Mounocaxapuibl — TBEp/bIE BEIIECTBA, JIETKO paCTBOPUMBIE B BOJIE, IIJIOXO B CIIUPTE.

Bopanble pacTBOpbI MOHOCAXapH10B UMEIOT HEUTPAJIBHYIO CPELY

BonbmnHCTBO MOHOCAXapHI0B 00JIa1aeT CIaJAKUM BKYCOM

MoHocaxapuabl SIBISIOTCS reTepodyHKIIMOHAIBHBIMUA COSAMHEHUSIMU

BriGepure yTBepKIeHUE, KOTOPBIE HEBEPHO OMUCHIBACT CTPOCHUE M CBOIICTBA MOHOCAXapUI0B:
MoHocaxapuabl — TBEpAbIE BEIIECTBA, JIETKO PACTBOPUMBIE B BOJIE, IJIOXO B CIMPTE.
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Bonnbie pacTBOpbl MOHOCAXapuI0B UMEIOT HEUTPAIIBHYIO CPELY
+BoHbie pacTBOpPHI MOHOCAXAapUIOB UMEIOT CIA00IIETOYHYIO CPEaY
BosbmmHCTBO MOHOCAXapuI0B 00IaJaeT CIAAKUM BKYCOM
Mounocaxapubl SBISIOTCS TeTepo(yHKIIMOHATIBHBIMHU COEIMHEHUSIMU

Mounocaxapubl SBISIOTCA reTepodyHKIIMOHATBHBIMU COEIMHEHUsMU. B MX Moyekynax OJHOBPEMEHHO
coJiepKaTcs

+xapOoHUIIBbHAS (aTbACTUIHAS UM KETOHHAS) U TUAPOKCUIIbHBIE TPYIIIIBI

KapOOKCHJIbHASIU THIPOKCUIIbHBIE TPYTIIIBI

aNbJIeTU/IHAsl U TUIPOKCUIIbHBIE TPYIIIbI

KETOHHASIM TUIPOKCUIIHHBIC TPYIITIBI

MoHocaxapu/ibl, COAEpPKALINE AJIbJACTUIHYIO TPYIITYHA3bIBAKOTCS
+aJIbd03b1

IEHTO3bI

KETO3bI

MoHocaxapu/ibl, CoiepKallye KETOHHYIO IPYIIY, Ha3bIBAKOTCS
prOO03BI

MEHTO3bI

+KETO3bI

Kakoe yrBepxnenne HeBepHO? B 3aBUCUMOCTH OT JJIMHBI YIJIEPOIHOM LIETM MOHOCAaXapu/bl JENATCS Ha:
TPHUO3bI

TETPO3bI

IEHTO3bI

T'€KCO3bI

+II1 0361

OHaHTUOMEpBI — 3TO:

3TO CTEPEOU30MEPBI, UMEIOLINE OAMHAKOBOE XUMHUYECKOE CTPOCHHE, HO OTIINYAIOIUecs KOH(pUrypanuei
OJIHOT'O WJIM HECKOJIBKMX aCUMMETPUYHBIX aTOMOB yIJIepoaa

+3T0 CTepeou30Mephl, MOJIEKYJIbl KOTOPBIX OTHOCSTCS MEXAy coOOil Kak ImpeIMeT U HECOBMECTHMOE C
HUM 3epKaJbHOE U300pakeHue

JMacTepeoMepBl, pa3InyarouIrecs: KOH(pUrypanuei Juiib OJHOr0 XUPaIbHOIO EHTPa

[Momasnsromee GOTBIIMHCTBO MPUPOAHBIX MOHOCAXPAPUIOB MPUHAIIEKHUT K:
L-psany
+D-pany

HunactepeoMepsl — 3TO:

+3TO  cTepeou3OMephbl, HMEIOIIMe OJWHAKOBOE XHMMHUYECKOE CTPOEHHE, HO OTIMYAIOIINecs
KOH(l)HpraHHeﬁ OAHOI'0 UJIN HECKOJIBKUX aCUMMCTPHUYHBIX aTOMOB YIJICpO1a

3TO CTEPEOU30MEPHI, MOJIEKYJIBI KOTOPBIX OTHOCATCS MEXly cO00M Kak MpeMeT U HECOBMECTHUMOE C HUM
3epKaJbHOE N300paxeHue

JMacTEPEOMEpHI, pa3IMyaroIrecs: KOHQUTYpalue JTUIb 0JJHOTO XUPAJIBHOTO IIEHTPa

OnuMepsl — 3TO:

3TO CTEPEOU30MEPHI, MOJIEKYIIBI KOTOPBIX OTHOCSTCS MEXKTy cOOO0M Kak MpeMeT 1 HECOBMECTHMOE C HUM
3epKalbHOE N300pakeHne

3TO CTEPEOU30MEPHI, UMEIOIINE OJMHAKOBOE XMMUUYECKOE CTPOCHUE, HO OTJIMYatolecs KOHpuUrypamuei
OOHOT'O UJIKN HCCKOJIBKUX aCUMMCTPUYHBIX aTOMOB YTIJICpOda
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+auacrepeoMepsl, pazIHyarorecs: KOHQUrypanuei Tuib 0JHOTO XUPAJIbHOTO IIEHTPa

Bri6epuTe npaBMIIbHBINA OTBET:

DOnuUMepbl 3TO ONTHYECKUE, WIH 3€PKaTbHbIE, U30MEPhI

OnuMepsl UMEIOT OJMHAKOBOE XMMHUYECKOE CTPOCHHE, HO OTIMYAIOTCS KOH(GUTrypalueil OJHOTO WU
HECKOJIbKUX aCCUMETPUUYECKUX aTOMOB yIiepojaa

+2nuMepsl pazandaioTcs KoH(Urypaiuei ToIbko 0JHOI0 aCHMMETPUYECKOT0 aToMa yriaepoaa
OnuMepsl — CTEPUOM30MEPHI, MOJICKYJIbI KOTOPBIX OTHOCATCS MEXKIYy COOOW Kak TpeaMeT u
HECOBMECTUMOE C HUM 3€pKajbHOE N300paKeHue

CHO
HO——H
H——OH
H——OH
H——OH
. CH,OH
YcTaHOBHUTE COOTBETCTBUE MEKIY (DOPMYIIOH MOHOCaXapuaa v ee Ha3BaHUEM
D-amosa
D-unosa
D-ranosa
D-manno3a
+D-anpTpo3a
D-rynoza
CHO
HO——H
HO——H
H——OH
H——OH
YcTaHOBHUTE COOTBETCTBUE MEXKIY (hOPMYIIOH MOHOCaxapHaa u ee Ha3BaHHEM CH,OH
D-amnosa
D-unosa
D-ranosa
+D-maHHO3a
D-anbTpo3za
D-rynoza
CHO
H——OH
H——OH
HO——H
H——OH
Y CcTaHOBHTE COOTBETCTBUE MEXKIY (DOPMYIIOH MOHOCaXapHuaa U e¢ Ha3BaHUEM CH,OH
D-amosa
D-unosa
D-tamosa
D-manno3a
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D-anbTpo3a

+D-ryno3a
CHO
HO——H
H——OH
HO——H
H——OH
YcTaHOBHTE COOTBETCTBUE MEXKIY (hOPMYIIOH MOHOCaxXapHaa U ¢ Ha3BaHHEM CH,OH
D-anno3a
+D-unosa
D-tano3a
D-manHoO3a
D-anpTpo3a

Anb103b1, coziepKallIKe MATh U 00Jiee aTOMOB yriepo/ia, U KeTO3bl, COACpIKAIIUE MIECTh U 00Jiee aTOMOB
yriepoa, CyIIECTBYIOT KaK B PaCTBOpPE, TaK M B KPUCTAJUIE MPAKTHYECKH MMOJHOCTHIO B hopMme
+BHYTPEHHUX ITUKIMYECKHX TOTyaleraieit

areraien

nojyarneranen

®ypaHo3HBIE TAYTOMEPHBIE IIUKJIBI 00Pa3ylOTCSAB PE3yNbTaTe BHYTPUMOJICKYIISIPHOTO B3aUMOICHCTBHS
+IIATUWICHHBIX TAYTOMEPHBIXIIUKIIOB

HIECTUWICHHBIX TAYTOMEPHBIXLIUKIIOB

CEMUWICHHBIX TayTOMEPHBIXIIUKIIOB

[TupaHo3HBIE TAyTOMEPHBIE LIUKIBIOOPa3yIOTCSAB PE3YIbTaTe BHYTPUMOJIEKYISIPHOTO B3aUMO/IEHCTBHS
MATUWIEHHBIXTAyTOMEPHBIX IUKIIOB

+11eCTUUIICHHBIX TAYTOMEPHBIX IIUKJIOB

YEThIPEXWIEHHBIX TAYTOMEPHBIX IIUKJIOB

AHOMEpHBII aTOM:

JOTIOJTHUTENBHBIN LIEHTP XUPAIBbHOCTH, BOSHUKAIOUINM B IIMKINYECKOH (GopMe — aToM yriieposaa, paHee
HE BXOJUBULIMM B COCTaB KapOOHUILHOU IPYIIIbI

JIOTIOJTHUTENBHBIN LIEHTP XUPAIBbHOCTH, BOSHUKAIOUIMM B IIMKINYECKOH GopMe — aToM yriieposaa, paHee
BXOJIMBIIUHI B COCTaB KapOOKCUIBLHON IPYTIIIbI

+I0MTOTHUTEIBHBIN HEHTP XUPAIbHOCTH, BO3HUKAIOIIUI B IIMKJINYECKOH (hopmMe — aTOM yriepoja, paHee
BXOJIMBIIUHI B COCTaB KapOOHMJIBHOM TPYIIIIBI

AHOMEpBI — 3TO:

3TO CTEPEOU30MEPHI, MOJIEKYIIBI KOTOPBIX OTHOCSTCS MEXKTy cOOO0M Kak MpeMeT 1 HECOBMECTHMOE C HUM
3epKabHOE N300pakeHne

+3TO  CTEpeoM30MEphbl,  pa3NUyaloIuecs MPOCTPAHCTBEHHBIM  PACIIONOXKEHHEM  TIIMKO3HMHOM
(mosyanieTabHOM) TPYNIIBI Y IIUKIMYECKHX TAyTOMEPOB (0- U B-aHOMEpHbI)

3TO CTEPEON30MEPHI, HMEIOIINE OMHAKOBOE XUMHUIECKOE CTPOCHHUE, HO OTJIMYAIOIINECs KOHPHUTyparuen
OJTHOT'O WJIM HECKOJIBKMX aCHMMETPUYHBIX aTOMOB yTJIepoaa

®dumepoBckoit mpoekiuu D-Tioko36l COOTBETCTBYET, opMmyia Xeyopca o, D-riarokonupaHossr:
+a
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OuiepoBckoii mpoekuu D-Tmoko3bl COOTBETCTBYET popmyina Xeyopca ,D-rinmrokonupanossr:

a

OumepoBckoii mpoekuu D-Tmoko3bl cOOTBETCBYET (hopMyna Xeyopca o,D-raokodypaHo3s:

+a
N f ~
H——OH
HO——H
H——O0=H
H——OH
CH,OH

H——OH
HO——H
H——O0~H
H——OH
CH,OH

H——OH

H—T—OH
HO——H

H—1—OH

CH,OH
H——OH
H——OH

HO——H
H——OH

CH,OH

H——OH
H——OH
HO——H
H——OH
H
CH,OH
H——OH
H——OH
HO——H @
H——OH
H
CH,OH

H——OH
H——OH
HO——H
H
H——OH
CH,OH
HO——H
H——OH
HO——H
H
H——OH
CH,OH

HO

HO

CH,OH

OH H

CH,OH

OH H

o_ H

OH =

O. OH =——
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®dumeposckoit npoekimu D-rinroko3sl popmyna Xeyopcea B, D-rarokodypaHo3sr:

a
: H——OH
H— H——OH O
HO— HO——H
H™ H
H—] H——OH
CH,OH CH,OH
+0
Ho (R
HO——H
H——OH H——OH O
HO——H HO——H
H——O~H "
H——OH H——OH
CH,OH CH,OH
@uiiepoBCcKOn [POCKLIUU
o,D-dbpykrodypanossr:
a
CH,OH

o}
CH,OH
HOCH;——OH
1 o
.. HO H
H——OH
H
CH,OH
duniepoBcKoOn NPOEKIUU
B,D-bpykrodypano3sr:
+a
CH,OH

HOCH;——OH

H——OH

CH,OH

CH,OH
_ HO—H4
- OH H
H OH ~—
H OH
CH,OH
_ HO—TH5 on <
- OH H
H H
H OH
D-¢dbpykTo3sl COOTBETCTBYET bopmymna
CHZOH OH =——
o}
= H OH
H CH,OH
OH H
CH,0H  CH,OH
o
= H OH
H OH
OH H
D-dpyxTo3s COOTBETCBYET dbopmyna
CH,OH OH=——
o]
= H OH
H CH,OH
OH H

Xeyopca

Xeyopca
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HOCH;——OH CHOH  CH,OM
. HO——H O __ o
- = H OH
H——OH H OH
H OH H
CH,OH
dumrepoBckoit HPOEKIIUH D-dpykTo3ICO0TBETCTBYET bopmyna
o,D-ppykTonupanossr:
+a
CH,OH
HOH,C——H H
H CH,OH
H HO——H N
. o __ 4 OH
OH H—1—OH —
OHY===f OH=—
o H——OH OH H
o- H——H
H——CH,OH H
H o OH
HO——H i
-~ 0o fr— H OH
H OH o o=+=f" CH,0H =—
H=—oH OH H
H——H
durmepoBckas MIPOCKITUS D-ppykTo3pr: , bopmyna
B,D-ppykTonupaHossl: ........... (YKazaTh IIIMKO3UIHYIO TPYIITY)
a
CH,OH

HOH,C——H H

H CH,OH

H HO—f—H N i

— o 4 OH

OH H—r—OH

o H——OH OHp=f" O
OH H

O_

H——H

H—t—CH,OH H
H o OH
HO——H ;H
H——OH OH H
H——H

YcTaHoBHUTE COOTBETCTBUE MEXKAY (POPMYIIOHN TIMKO3Ua U TPOTYKTOM PEAKIINH:

Xeyopca

Xeyopca
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Metui-2,3,4,6-rerpa-O-metun-D-rimrokonupanosun
D-riroxapoBast kuciora
+MeTriI-0-D-rirokonupano3ug

D-rimoxoHOBast KUCIIOTA

[EHTAAIETHIITITIOK03a

D-ritoxypoHoBasi kuciaora

D-rimrorur

YcTaHOBHUTE COOTBETCTBUE MEXKY (DOPMYITOH TITMKO3UAA U IPOTYKTOM PEaKIIHH:
CH,OCH,

CH,OH
O OH

+metmi-2,3,4,6-tetpa-O-mMetuii-D-TimokonupaHo3ua
D-riroxapoBast kuciorta
MeTHII-0-D-rirrokonupano3u g

D-rimoxoHOBast KUCIIOTA

MEeHTaAIle THIITIIIOK03a

D-ritoxypoHoBast kuciaorta

D-rmronut

ITpu 0OpaboTKe IIIFOKO3bl YKCYCHON KHCIIOTOM MPOUCXOAUT alluIMPOBAHUE TOJIBKO €€:

CH,OH- rpynmsl
KETOHHOM TI'pYTIIIbI
+rnuxo3uanoit OH-rpynimel

[Ipu 06paboTKe IIIIOKO3bl YKCYCHBIM aHTUAPUIOM 00pa3yroTcs
+I10JIHBIE CIIOKHBIE 3(PUPBI TITFOKO3bI

MPOCThIE A(UPHI TIIFOKO3bI

BHYTPEHHUX LMKIMYECKUX MOJyareTanen

BoccranaBnuBaromuye cBOCTBa INII0K03a IPOSBIISAET3a CUET:
+anpIeruHON rPYIIIbI

KETOTPYTIIIbI

KapOOKCHIIbHOM TPYIIIbI

BoccranaBnuBaromme CBOMNCTBA TITFOKO3bI OMPEIEISIFOTCS ¢ IIOMOIIBIO:
+aMMHaYHOTO pacTBOpa ruApoKcHIa cepedpa

THIIpUJIA HATPUS

YKCYCHOT'O aHTHJIPH/Ia

BoccranasnuBaromuye CBOMCTBA MIFOKO3bI OIPEIEIAIOTCS ¢ TOMOUIBIO:
MYPaBbUHOMN KHUCIIOTBI
YKCYCHOT'O aHTHJIpHA
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+rugpokcuaa meau (1) mpu HarpeBanuu

C nomomrsio cuibHOTO okucauTeNs — pazd. HNO3 — oqHOBpEeMEHHO OKHCIISIFOTCS TPYIIIIBL:
-CHO u —OH
+(-CHO) u -CH,OH

[Ipu oxucneHuy anba03 MITKUMU OKUCITUTEISIMU MOKHO OKUCITUTH!
+-aJbJICTUIHYIO TPYIIITY

KETOHHYIO

—CH,OH

YcraHnoBute coorBercTBUEe Mexay HazBanueM peaktnBa-CH3OH, HClcyxoi, JelicTBYyIOLIEro Ha IIIIOKO3Y,
Y BO3MOKHBIM IIPOJYKTOM pEaAKIINU

metui-2,3,4,6-rerpa-O-metnn-D-rimrokonupanosun

D-riroxapoBast kuciorta

+MeTrII-0-D-Tirokonupano3ua

D-rimokoHOBast KUCIIOTA

MEHTAAETHITIIOKO3a

D-ritokypoHoBasi Kuciaora

D-rirorur

YcTaHoBUTe COOTBETCTBHE MexAy Ha3zBaHueM peakTuBa-(CH3CO),0, nmeilicTByroIero Ha TIIOKO3Y, H
BO3MOYXHBIM TIPOJTYKTOM PEaKIIUU

metui-2,3,4,6-rerpa-O-metnn-D-rimrokonupanosun

D-riroxapoBast kuciorta

MeTHI-0-D-rirokonupano3ua

D-rimroxoHOBas KUCIIOTA

+IeHTaalle TUITIIIOKO3a

D-ritoxypoHoBast kuciaora

D-raronur

YcTaHOBHTE COOTBETCTBHE MEXIy Ha3BaHuWeM peakTuBa-pa3zd. HNOs;, nmelicTByromiero Ha TIIIOKO3Y, H
BO3MOYXHBIM TIPOAYKTOM PEAKIIHH:

MeTtun-2,3,4,6-retpa-O-metuin-D-riarokonupanosu g

+D-rimokapoBasi KHCIIOTa

MeTui-0-D-rimrokonupano3ug

D-rimroxoHOBas KHUCIIOTA

MEeHTaAIle THIITIIOK03a

D-rimrokypoHoBas KucioTa

D-rmronut

YCTaHOBHUTE COOTBETCTBHE MEXAY Ha3BaHHUEM DPEAKTHBA, JEHUCTBYIOIIETO Ha TIIOKO3Y, U BO3MOXKHBIM
npoykToM peakiuuBro/H,0:

Metun-2,3,4,6-retpa-O-metun-D-riarokonupanosu g

D-rirokapoBas kucinorta

MeTui-0-D-rimroxonupano3u

D-rimroxkoHOBas KHCIIOTa

MEeHTaAIle THIITIIOK03a

+D-Tr0KypoHOBas KUCIIOTa

D-raronut

B monexyne rioko3sl peakuueit ¢ ruapokcunom meau (1) odnapyxuparores:
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+BOCCTAaHOBUTEIILHLIC CBOMCTBA
OKHUCITUTEIIbHbIC
am(oTepHbIC

Br16epute BepHOE yTBEpKIeHUE?

[pu HarpeBaHuu c MUHEpaJIbHbIMU KHCJIOTaMH,
MOHOCaXapuJ0B.AJIbJIONEHTO3bI IPU 3TOM 00pa3yIoT

+hypdypon

ruapokcudypdypo
THAPOKCUMETIIIPYPDYPOIT

BriGepute BepHOE yTBEpKICHHE?

IpoOUuCXoanuT

AcCruaparangus

HpI/I Harp€BaHuuv ¢ MUHCPAJIbHBIMU KHUCJIOTAMU, IPOUCXOAUT ACTHApATAlIUA MOHOCAXapUua0B

AJIbJ0- U KCTOI'CKCO3BIIIPU 9TOM 06pa3y10T

TUAPOKCUPYphypoIT
+ruapoxcumeTihypdypon

dypdypon

D- u L- rimoko3a sSBisIOTCS
CTPYKTYPHBIMH U30MEPAMU
+IHAHTHOMEpPaMu
ONTUYECKUMHU U30MEPaAMU
JMacTepeoMepaMu

I'moko3a u GpykTO3a SIBISIOTCS:
+CTPYKTYpPHBIMH H30MEpaMU
OHAaHTHUOMCpaMU

ONITUYECKUMHU H30MEpaMu
JMacTepeoMepaMu

I'mrox03a 1 MaHHO3a SIBIISIIOTCS:
CTPYKTYPHBIMH U30MEPAMH
3HaHTI/IOMCpaMI/I

ONTHUYECKUMHU U30MEpaMu
+anacrepeoMepaMu

I'mroxo03a 1 ranakTo3a SBIISIIOTCS:
CTPYKTYPHBIMH U30MEPAMU
SHAHTHOMEPAMH

ONTHUYECKUMHU U30MEpaMu
+auacrepeoMepaMu

I'amakTo3a 1 MaHHO3a SBIISIOTCS:
CTPYKTYPHBIMH U30MEPAMU
SHAHTHOMEPAMH

ONTHUYECKUMHU U30MEpaMu
+auacrepeoMepaMu

Kcunosa u pubo3a sBustorcs:
CTPYKTYPHBIMU U30MEPAMHU
SHAHTHOMEPAMHU
OINTUYCCKUMHU N30MECpaMU
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+auacrepeomMepamu

Kcumnosa u kcuitynosa siBIsIIOTCS:
+CTPYKTYPHBIMU U30MEPaMU
SHAHTHOMEPAMH

ONTUYECKUMU U30MEPaMu
auacTepeoMepamMu

Pu6o3a u pubynosa saBisSOTCS:
+CTPYKTYPHBIMU H30MEPaMU
OHaHTHUOMCpaMU
ONTUYECKHUMH H30MEpaMu
AracTepeoMepaMu

CaMbIM CJIAAKHUM YTJICBOJAOM ABJIACTCA:
[JIFOKO3a

+ ppykroza

caxaposa

JIAKTO3a

OnuMepsl pa3InyaroTCs:

MOPSAKOM CBSI3bIBaHUS aTOMOB JIPYT C JIPYrOM

B3aMMHBIM PACIIOJIOKCHHUEM I'PYIIIT ATOMOB B ITPOCTPAHCTBC
+KOH(Urypanuen ToabKo 0THOTO XMPaJILHOTO yIriIepoaa

IInpano3bl B IpUpOJIE CYIIECTBYIOT B BUJE:
+ KpecloBUAHON KOH(pOopMaluu

(bopMBI «BaHHA»

«KOHBEpTa»

st pypaHO3HBIX TayTOMEPOB Hanbosee ycToiunBa KOHpopMaIus:
«Kpecio»

«BaHHA»

+«KOHBEPT»

9HaHTI/IOMCpBI pa3InvdarOTCA:

XUMHUYCCKUM CTPOCHUCM

q)HSI/I‘IeCKI/IMI/I CBOMCTBaMH

+3HaKOM BpaliCcHUs IMJIOCKOCTHU IMOJIAPU3allii CBETA

MyTtapoTanus — 3TO CBONCTBO YIJIEBOJIOB
+1U3MEHEHNE BO BPEMEHH yIJla BpalleHHsI INIOCKOCTHU NOJIIPU3aLMH CBETa
CIOCOOHOCTh OTKJIOHATH IUIOCKOCTh MOJISIPU3alliH CBETa

Huknuyeckue GopmMbl MOHOCAXapUIOB MOKHO paccMaTpUBaTh Kak:
BHYTPEHHHUE CIIOKHBIE 2(PUPBHI

LUKINYECKHE CII0KHBIE aMUIbI

BHYTPEHHUE alleTaan

+BHYTpEHHHUE MOJTyalleTaan

CrocoOHOCTh MOHOCaxapuJ0B OOPa30BBIBATH XeNaTHbIE KOMILJIEKCHI OOYCJIOBJIEHA HAJIWYUEM B HX

MOJIEKYJIE:
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aNbJAETUIHOMN TPYIIIIBI
KETOHHOU TPYIIIIbI
+TUIPOKCUIIBHBIX TPYII
KapOOKCHIILHOM IPYIIIbI

[Tpu B3auMoIeHiCTBHM CO CITUPTAMHU B KUCIIOH CpeJie aHOMEPHBIN aTOM yIiiepojia CTAaHOBUTCS] AKTUBHBIM:
+anexkrpodunom

HYKJI€O(PHUIOM

KHUCJIOTHBIM IIEHTPOM

OCHOBHBIM IIEHTPOM

[Tpu B3anMOICHCTBUH TTIMKO3UIOB C CHIIBHBIMH JIKWIIMPYIOIIMMHU peareHTaMu 00pa3yroTcs:
HETIOJHBIE MTPOCTHIE 3(PUPBI MOHOCAXAPHUIOB

+ TOJIHBIE IPOCTHIE AIPHUPHI MOHOCAXAPHIOB

CIIO’KHBIE Y(HPBI MOHOCAXAPUIIOB

PeaKLII/I?I AlUIMPOBAHU MTPOUCXOJUT IIPU B3aHMOHCﬁCTBHH TJIFOKO3HI C:
raJloreHaJKaHaMH

CIIUPTaMU

+aHTUapUIaAMUA KapOOHOBBIX KUCIIOT

aMMHa4YHBIM pacTBOPOM OKCHa cepedpa

HpI/I OKHCJICHUH TJIFOKO3bI «MAT'KUMHU OKUCIIUTCIAMUA» 06pa3yeTC$I:
TJIFOKApOBast KUCIIOTa

copour

+TIIIOKOHOBASI KUCIIOTA

TJIFOKYPOHOBAs KHCIIOTA

HpI/I OKHCJICHUH TJIFOKO3bI <OKECTKUMU OKHUCIUTCIISIMU)) 06pa3yeTC${:
+TII0KapoBast KUCIOTa

copouTt

TIIFOKOHOBAs KHCIIOTA

TIIIOKYPOHOBAsT KUCIIOTA

[Ipu BoccTaHOBIIEHUY aJIb/103 O0PA3yIOTCS:
KETO3bI

CMECh CIIUPTOB - AMUMEPOB
+MHOT0aTOMHBIE CITUPTHI

[Tpu BoccTaHOBIEHHUHU KETO3 00pa3yroTCs:
aJIbJI03bI

+ CMeCh CIIMPTOB - STUMEPOB
MHOT0aTOMHBIE CITUPTHI

Hanmgme ruipoKCHITBHBIX TPYIIIT B MOJIEKYJIE TIIFOKO3bI MOKHO JTIOKa3aTh B3aMMOJICHCTBHEM €€ C:
aMMMa4YHBIM pacCTBOPOM OKCHa cepedpa
+ruapokcugoM meau (1) 6e3 narpeBanus
ruapokcuaom menu (I1) mpu HarpeBanumn

ITpo6a TpommMepa 1OKa3bIBACT HATUYME B MOJIEKYJIC TIIIOKO3bI:
+aJIbACTUIHON TPy
KETOHHOM I'PYIIIIBI
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CIIUPTOBBIX I'PYIII

Morekyia caxapo3bl COCTOUT U3 OCTAaTKOB:
o- 1 - D-rmroxonupano3bl
+0- D-rmroxonupanossl 1 B-D-hpykrodypanoss

a- 1 B- D-ppykrodypanosbr
- D-rmokonupanossl 1 o-D-ppykTodypanosst

Morekyia JaKTO3bl COCTOUT U3 OCTATKOB:
o- u - D-rmroxonupano3bl
a- D-rmokonupanossl U B-D-ppykrodypaHosst

a- 1 B- D-ppykrodypanosbr
+B- D-ranakronupanossl 1 D-ritokonupanosst

Mornekyna 11e1100103bI COCTOUT U3 OCTAaTKOB!
a- D-rmoxonupanosst
a- D-rmoxonupanossr u B-D-dpykrodypanosst

a- u - D-dppykrodypaHo3sl
+pB- D-rimroxonupaHo3sl

Mormnekyia MaJIbTO3bl COCTOUT U3 OCTaTKOB!
+0- D-raroxonupaHo3bl
a- D-rmoxonupanossr u B-D-dpykrodypanosst

a- u - D-dppykrodypaHo3sl
- D-rmokonmpaHo3b!

HeBoccranaBnuBarommM aucaxapuioM sBISETCSA:
MaJIbTO3a

nesoouno3a

+caxaposa

JIaKTO3a

Iemnrono3a:

+006magaet OOIBIION MEXaHUYECKON MPOYHOCTHIO
COCTOUT U3 OCTaTKOB 0~ D-riarokonupano3s
XOpOIIO PAaCTBOPSIETCS B BOJE

XUMHUYECCKU aKTUBHOEC BCIIICCTBO

Ienmrono3a:

o0ajjaeT HeOOBIION MEXaHUYECKON MPOYHOCTHIO

+ cocTouT U3 ocTaTKoB - D-rirokonupaHo3bl

XOpOLLIO pacTBOPSIETCS B BOJE

paceIIACTCA OOBIYHBIMHA q)epMeHTaMI/I KEITYOAOYHOI'0 COKa

KoHeuHBIM TIPOTYKTOM THAPOITN3a Kpaxmaa sBIISETCS:
B- D-¢ppykrodypanosza

- D-riroxonupaHo3sl

+0- D-rmoxonupanosa

TEKCTPUHBI

K oJmrocaxapmugaM HE OTHOCATCA YTJICBOJAbI C YMCJIOM MOHOMEPHEBIX 3BCHBCB:
2
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10
+120

Kakoiif 13 MOHOCaxapu10B HE COJAEPKUT ACCUMETPUUYECKUI aTOM yriiepoaa?
D-rauneprHoBBIN aabIeru

+IUOKCHUALICTOH

D-sputpoza

D-ranakroza

MaxkcuManabHOE YUCIIO CTEPEOU30MEPOB IITFOKONUPAHO3BL:
2

8

+16

32

B Monekyse kakoro MoHocaxapuaa aHoMepHbIM siBrisieTcst C-17
D-¢dpykTo3a
+D-rroko3a
D-pubynosa

B Moutekyne kakoro MoHOcaxapuaa aHoMepHbIM siBiisieTcst C-17
D-pubynosza

D-¢dpykTo3a

+D-ranakro3a

BepHbIM siBIIsieTCs yTBep KICHUE 0 TOM, uTo D(+)-riiroko3a u L(-)- dpykro3sa:
+CTPYKTYPHBIE H30MEPHI

CTEPEOU30MEPDI

SHAHTHUOMEPHI

pateMat

VYKkaxurte 1uacrepeoMepsl:
D-rmoko3a u L-rmroko3a

D-rmoxo3a u D-dpykroza
+D-rmroko3a n D-manHO3a

VYKaxxute 1racTepeoMepsl:
+0-D-rmroko3a u B-D-rimokoza
D-rmroko3a u L-rimroko3a
D-rmoko3a u D-ppykTo3a

Jlnist KakuX MOHOCaXapuJ0B MPUHAMIEKHOCTh K CTEPEOXUMUYECKOMY Py ONpeaessieTcs

o koHpurypamuu C-5?

ITo kondurypamuu C-5 onpeaesnsercs NPUHAAISKHOCTE MOHOCAXapUIOB K CTEXEOMETPUUECKOMY Py Y:
alTbI0TEKCO3

aJIbJIONIEHTO3

KETOTeKCOo3

[TpuHAICSKHOCT K CTEXEOMETPHIESCKOMY PSIY MOHOCAXapH OB, oNpeesiieMoMy o koHpuryparuu C-
5, He HaOIOZaeTC y MOHOCAXapua:

+D-pubo3za

D-manHoO3a

200



L-ranmakTo3a
D-dpykroza

[TpuHAAIEKHOCTD K CTEXEOMETPUIECKOMY PsITy MOHOCAXapuI0B, ONpeesieMoMy 1o KoHpuryparwu C-
4, He HaOIO/IaETCs Y MOHOCAXapu/a:

+D-pubo3za

D-ne3oxcupunbosa

D-ranakro3sa

D-rnroko3amun

Kakoe yTBepk/eHIEe MOHOCAXapUI0B HEBEPHO?
MyTapoTanusi MOHOCaXapH10B BKIIOYAET:
+IpeBpaleHre ux aHOMEPHbIX HopM
IIUKJIO-OKCO-TayTOMEPHUIO

M3MEHEHHE ONTHYECKON aKTUBHOCTH
BOCCTAHOBJICHHE

[To xumuyeckomy crpoenuro B-D-ppykrodypaHnosa:
areTanb

+Iomnyarneraib

KeTajb

MOJTYKETAIlb

YkaxxuTe mapy MOHOCaxapuJI0B, He SBJISIONIeics, napoi snumepoB no C-2:
+D-rmoko3a u D-ppykrosa

D-rmoko3a u D-manHo3a

D-¢dpyxro3a u L-ppykroza

D-ranakroza u D-rimoko3a

Kakue 3 npou3BOJHBIX MOHOCAXapUIOB SABJSIOTCA JUKApOOHOBBIMH KHCIOTaMH?
D-rintoxonoBas

D-rmtoxypoHoBas

+D-rmrokapoBast

copour

[Tpu B3auMoIeHCTBUY TIIOKO3bI C OPOMHOI BOJIOM MTPOUCXOTUT:
OKHCJICHUE J0 TITIOKapOBOM KUCIOTBI

OpoMupoBaHUe

+BOCCTAHOBJICHUE

OKHCJICHHE JI0 TIIIOKOHOBOM KHUCJIOTHI

YKaKuTe MPOAYKT METHIMPOBAaHUS 0-D-rimrokonupano3sl METaHOIOM B KHCIIOH cpejie:
O-metun- o-D-rarokonupanosus

2,3,4,6-retpametun-O-metmin-o-D-rimrokonupanosa
+metni-2,3,4,6-rerpa-O-Metnin-o-D-rirrokonpano3u g

2-metun-o-D-rimroxonupanosa

YkaxkuTe mpoayKT 3TunupoBanus B-D-ramakronupano3sl HOAUCTHIM 3TUIOM B TipucyTcTBur KOH:
2,3,4.6-tetpa-O-3tri-p-D-ramakronupanosa

+atun-2,3,4,6-rerpa-O->ti-B-D-ranakronupano3ug

O->trn-B-D-ranakronupano3u

O-stun-B-D-ranakronupanosa
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VYKaxuTe peareHThl, CIOCOOHBIE alleTHIIMPOBTH TIIFOKO3Y:
YKCYCHBIN aJIbJIETH]L

XJIOPAHTUJIPU]T YKCYCHOU KHUCITOTBI

+YKCYCHBIN aHTHIPUL

OTaHon

Ykaxute Mosekyny ¢ B-1,4-rIuKo3uaHON CBS3bIO:
caxaposa

+J1aKTO3a

ManbTo3a

VYxaxure Mosekyny ¢ -1,4-raMKo3uIHON CBA3BIO:
MaJIbTO3a

+1emiodnosa

caxaposa

YKaXuTe HEBOCCTAHABIMBAIOIINN OJIMTOCAXapH/I;
MaJibTO3a

JIAKTO3a

+caxaposa

neuoono3a

HazoBute aucaxapu, He CIOCOOHBIN K MyTOpaTaIuu:
JIAKTO3a

MajabT03a

+caxaposa

1eIoono3a

B Monekysne amMmuino3sl MOHOMEPHBIE 3BEHbSI COEIMHEHBI:
0-1—2-rIUKO3UIHBIMHU CBA3SIMHA
B-1—4-TTUKO3UIHBIMU CBSA3SIMU

o-1—4- u B-1—4-TTUKO3UAHBIMU CBSI3SIMHU
+0i-1—4-TIUKO3UIHBIMHU CBA3SIMH

Kakue u3 nepeurcieHHbIX COEAMHEHUH OTHOCATCS K TOMOIIONHcaxapuaam?
Kpaxmai

+remapuH

JEeKCTpaH

LIEII0103a

[TonHBII TUAPONIN3 TIIUKOTEHA IPUBOIUT K Pa3pyIICHUIO:

o -1— 4-rIUKO3UIHBIX CBsI3e U 0-1—3 TIIMKO3UIHBIX CBI3EH
B -1— 4-rmuxo3ugHbIX cBsi3el U [} —1—6-TIMKO3UIHBIX CBSA3EH
+0-1— 4- 1 a-1— 6-TIIMKO3UIHBIX CBA3EH

TOJBKO 0-1—> 6-TITMKO3UIHBIX CBS3EH

BepHbIM sBnsieTCs yTBEpKIEHHE O TOM, YTO 00pa30BaHUeE MOIUCAXaPHUIOB U3 MOHOCAXapUIOB — 3TO
peaKxIms:

panuKaIbHOTO 3aMELICHUS

+HOoJIMMEpHU3aLn

HYKJICO(DUITHHOTO 3aMEIICHUS
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HYKJICO(DUITBHOTO PUCOEAMHEHUS

He sBasieTcst cTpyKTYpHBIM KOMIIOHEHTOM Te€TEPOIIOIUCAXaPUIOB:
THaTypOHOBAast KHCIOTA

+ackopOMHOBasE KUCIOTA

MEKTOBAsE KUCIIOTA

N-anerun-D-rinroko3aMun

[IpoayKThl TOJIHOTO TUAPOIIM3A KpaxMalia JIaloT MOJOKUTEIbHYIO PEaKIUIO:
+C HOI0OM

CenuBaHoBa

Tpommepa

C aMMHAYHBIM PaCTBOPOM THAPOKCHUAA cepedpa

l'omononmcaxapuasl — 3T0:
TUaJypOHOBAasi KMUCJIOTA U IJIMKOTeH
LIEJIJII0JI03a U TeNapuH
MOJIUTaJIaKTYPOHOBAsl KUCJIO0TA U TeNapuH
+KpaxMai U INIMKOTeH

Br16epute BepHbIE YTBEPKIECHUS:

A) ManbT03a — OCHOBHOM NMPOJYKT pacIIeIICHUs] KpaxMaja 1o JeHcTBUeM GepMeHTa [B-aMuias3sl

b) ManbsTo3a 1aeT Ka4eCTBEHHYIO PEAKIIMIO «CepEeOPsTHOTO 3epKajiay
BEPHO TOJBKO A

BEPHO TOJBKO b

+ BepHBI 00a yTBEPKIACHUS

00a yTBep>KI€HHs] HEBEPHBI

Bri6epute HEBEpHOE YTBEPKICHMUS:

MOJIOKO MJIEKOIIUTAIOIINX COAEPKUT JIAKTO3Y

pacTBOp JIAKTO3bI JAET MOJI0KUTENbHYIO IPo0y ¢ peakTBOoM ToeHca
JIAKTO3a MOCTpOeHa u3 ocTtaTkoB D-ranakronupanossl 1 D-rirokonupaHo3sl
+1aKkTo3a ocTpoeHa 13 octaTkoB D-ranakTodypanossl U D-rinrokonupanossl

[TpoaykTamMu HEMOIHOTO KUCIIOTHOTO THIPOJIH3a KpaxMaiia SBJIsIeTCS:
1eJu1I00H103a

MajbT03a

JIAKTO3a

raJaKTo3a

OpranusM He MOXET yCBauBaTh:
Kpaxmai

TIIIOKO3Y

JIAKTO3y

LEJUTIONO03Y

Bropuynas cTpykTypa aMuiI03bl UMEET CTPOCHHE:
CHUPAJIIEBUAHOE

JIMHENHOE

CKJIaJyaToe

ceTyaToe
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I'erepononucaxapu il XOHIPOUTHHCYIIb(ATH BXOIAT B COCTAB:
[leuenn

Knerounoii crenku Oakrepuit

Xpslen u CyX0oxuInun

Creky10BUAHOTO TeEJIa IJ1a3a

MOHOC&X&pI/IHH - 3TO MHOI'0OaTOMHBIC:
+aJIbICTU a0~ WA KETOHOCIIHUPTHI
AIBACTUAO0- NI KUCIIOTOCITUPTHI
AIbACTUAO0- UJIW aMHUHOCIIUPTHI
KCTOHO- UJIKM aMHUHOCIIMPThBIL

O yHKIHUOHAIBHBIE IPYIIILI B MOJIEKYJIE
[JIFOKO3BI-3TO:

+anpaeruaHas ¥ COUPTOBBIE OKCUTPYIIIIBI
KapOOKCH- U CIIUPTOBBIE OKCUTPYTIIIBI
KETO- ¥ CIUPTOBBIE OKCUTPYIIBI
aJbJCTUIHASA U KETOHOIPYIIIIbI

[uknuyeckas popma riIrOKO3bl Ha3bIBACTCA:
reNTaHO3HON

TETPAHO3HOU

TPUO3HOU

+TIupaHO3HOU

IIrpaHO3HBIN LUK TIIFOKO3bI UMEET
KOH(UTyparuo:

+ Kpeciia

BAHHBI

JINHENHYIO

LHC-

VYKaxure npaBuIbHYIO APy U30MEPOB:
[JIFOK03a - MAJIbTO3a

IJIFOKO3a - caxapo3a

+TII0K03a - MaHHO3a

IIFOKO3a — JIAKT03a

['mroxo3a 06pazyet O-TIIMKO3UIBI TIPH:
aNbJIeTUIaMU

KHUCJI0TaMH

+cnupramu

aMHUHaMHU

JlekapCTBEHHBIE MTPETIapaThl — CEPJICIHBIC TITUKO3U/IBI - TIOTYYAI0T U3:
+HaNepCTsIHKU

POMAIIIKH

4epHOOPUBLIEB

TIOJTOPOKHHUKA

N - I'muko3uel puO03bI U 1€30KCUPUOO03bI BXOISAT B COCTAB:
O€JIKOB
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KHUPOB
+PHK u JTHK

AMHWHOKHCIIOT

ANKUIUPOBAHHE MOHOCAXAPUI0B IPOBOISAT
C ITOMOIIBIO:

+rajoreHajakaHoB

rajJoreHaHTHJIPUIOB

CBOOO/IHBIX paJiuKaJIOB

KapOOHOBBIX KHCIIOT

[TpoxyKT annaMpoBaHMS TIFOKO3bI UMEET TaKUe CBS3HU:
CIIO’)KHO3 (DU PHBIE

O - rIMKO3UIHBIN U TPOCTHIE 3(PUPHBIE

4O - TTIUKO3UAHBIA U CIIOKHOA(DUPHBIC

pocThie d(QUpPHBIE

OyHKIMOHAIBHBIE TPYIIBI B MOJIEKYJe (PPYKTO3BL:
anpaeTuaHas

KapOOKCHU- U OKCU-TPYIIIbI

+OKCO- U THAPOKCH-TPYIIIBI

aJIpJIeTUAHAsl U KapOOKCUIIbHAS TPYIIIbI

CDpy1(T03y OTJIMYAKOT OT I'NIFOKO3bI C ITIOMOIIBIO PCAKIIMU:

Kyueposa

+ CenmnBaHOBa
®demara
Jroma

K mucaxapunaMm oTHOCSTCS:
IIII0K03a, TaJIakTo3a
+caxapo3a, JJakTo3a

bpykTo3a, MaHHO3a

Kpaxmall, JJakT0o3a

K HeBoCCTaHABIMBAOIMM JHcCaxapuiaM OTHOCHUTCS:
JIaKTO3a

MaibTO3a

nenoduosa

+ caxaposa

ITpu runponuse caxaposbl 00pa3yroTcs:
JIAKTO3a U TAIaKTO3a

+rI0K032 U PpyKTO3a

MajbT03a U (PPyKTO3a

JIAKTO3a U TII0KO03a

JlakTo3a - 3TO AUCaXapu, KOTOPBI COCTOUT
U3 OCTaTKOB:

0-MaHHO3bI U B-TJIFOKO3bI

+[-TalakTO3bI U O-TJIFOKO3BI

O-TJIFOKO3BI U B-(ppyKTO3BI
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0-MaHHO3bI U -TaJakTo3bl

JIakT03a MOKET BOCCTAaHABJIMBAThH MOHKI:
+Fe" u Cu*?

Cu+2 " Ag+1

Fe" u AI™

cutuctt

Tumn cBsi3u MEX Ty MOHOCAXapUIHBIMHA OCTaTKAMH B MaJIbTO3€:
o-1,2-TIIUKO3UIHBIN

+ o-1,4-rIUuKO3UIHBIN

[-1,4-ramakTo3uIHBII

0-1,6-rIuKO3UTHBIA

MainbTo3a - 3T0 BOCCTaHABIMBAIOIIHIA caxap,lIOTOMY YTO B €€ MOJICKYJIE €CTh:

HOHHasI CBSI3b
MIAPAHO3HBIN [TUKJI
I0JIyaleTaabHbIi THIPOKCHII
+CIMPTOBBIN THIPOKCUI

Masnpro3a:

obpasyet O- u N-IJIMKO3UIbI
00pazyer ToJIbKO N-TITHKO3UIbI
o0pasyeT ToJIbKO N-TIUKO3H/IbI
o0pa3yeT ToJIbKO O-TIUKO3UIBI
+ He 00pa3yeT IIIMKO3H/I0B

MaibTo3a 3TO IPOMEKYTOYHOE COEAUHEHUE TIPU THIPOIIU3E:
TUATypPOHOBOU KHUCIIOTHI

JIEKCTPaHOB

+Kpaxmana

JIAKTO3bI

Kpaxman - 310 romononucaxapu, KOTOPbIA COCTOUT U3 OCTATKOB:
O-MAaHHO3bI
+0-TJIFOKO3bI

B-bpykTO3BI
B-TIr0KO3BI

Tun cBsi3u MeXTy MOHOCaXapUIHBIMU OCTaTKAMH B aMHUJIO3€:
o-1,2-rIuKO3U THBIA

+0-1,4-rIUKO3UaHBINA

B-1,4-ranakTo3uaAHbII

0-1,6-rIuKO3UAHBIA

BropuuHast cTpykTypa aMHII03BI - 3TO:
+crupanb

rino0yna

pa3BeTBIICHHAS [IENTh

MyYOK MOJIUTIIUKO3U/IHBIX IIeTIei

Turm cBsa3u MCKAY MOHOCAXapuIAHbIMU OCTATKAMHU B aMUJIOTICKTUHC:
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0-1,2-rmuKo3uIHAs CBSI3h B TOUYKAX Pa3BETBICHUS

o-1,4-rmuKo3uaHast CBsA3b B OCHOBHOM LieNH

+0-1,4 - B OCHOBHO# 11en U o-1,6 -TTIMKO3UIHAs CBSI3b B TOUKAX Pa3BETBIICHUS
0-1,4 - B o0CHOBHOM 11enH ¥ 0.-1,2 -TJIMKO3UIHAS CBSI3b B TOYKAX Pa3BETBICHUS

I.Ienmono:sa (KJ'ICT‘iaTKa) — 9TO IOMOIIOJIUCaxapu/l, KOTOpBIﬁ COCTOUT U3 OCTATKOB!:

0.-MaHHO3bI
-TJTFOKO3bI
+B-rI1I0K03b1
[B-MaHHO3BI

[TepBuuHast CTpyKTYypa LEILTIOIO3HI - 3TO:
CIHpaJIb

+IMHEHHAs TTOJMTIMKO3U/IHAS LeTb
pa3BeTBIICHHAS MTOJINTIIMKO3U/IHAS 1ICTIb
riodymna

I'maparuentono3a UCMIOIb3YETCs KaK IMIOBHBIA MaTepuail U Ha3bIBaeTCs:
+KETryT

IIEIK

OKIICJIOH

KOJLIIOIUH

KHeTanKa, KOTOpasa COACPKUTCS B XJ'IC6C, Kpylax, q)pYKTaX, OBOIIAX HAa3bIBACTCA:

CUHTETUYECKUMHU BOJIOKHAMH
HCKYCCTBECHHBIMU BOJIOKHAMHU
+TIUIIEBEIMU BOJIOKHAMU
OPUPOIHBIMU BOJIOKHAMU
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