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NpH NOCTYIUIEHUH 110 MPOrpaMMaM 0aKajiaBpuaTa u clenuajauTrera

«XHUMUS»



TlosicHuTEIBLHAS 3aIIMCKA

IIporpamma 1o XMMHHU Ul BCTYNMTENbHBIX HUCHBITAHWNA pa3paboTaHa B COOTBETCTBUHU C
OI'OC st o61meoOpa3oBaTeNbHBIX yUpeKIeHUNH. B mporpamMmMe fienaercst akiieHT Ha XUMUYECKYIO
HOJATrOTOBKY B NMPO(MUIBHBIX KJaccax, MOCKOJIbKY 3K3aMEH 10 XMMHUHU B CPEIHEH ILIKOJIe SBJISETCS
HK3aMEHOM TI0 BEIOODY.

DK3aMeH COAEP>KUT BOIPOCHI 1O OOLIEH XMMHUH, HEOPIaHUYECKON U OPraHMYecKOd XUMUHU.
ITporpaMma naér aOUTYypHUEHTY BO3MOYKHOCTh KOMIUIEKCHOW IOJTOTOBKM K 3K3aMEHY: aHalIU3 U
CHHTE3, CPAaBHEHHE U aHAIOT'HI0, CUCTEMAaTHU3alLlUI0 U 00001IEHHE.

OcHoBHBbIe NOHATHA M 3aKoHbl XuMuM. [Ipeaver xummuu. OCHOBHBIE MOJI0KEHHS
aTOMHO-MOJIEKYJISIPHOTO YYeHUsI

OTHocuTeNbHAs aTOMHasi U OTHOCHUTEJbHAs MOJIEKYJIIpHas Macchl. KoanuecTBo BeliecTBa.
Mounb. MonsgpHas Macca. 3akoH ABOrajipo M CIEACTBUS U3 Hero. MousipHblii 00bEM Taza.
HopmanbHble ycinoBusi. AOCOMIOTHasE U OTHOCUTENbHAS TUNIOTHOCTU ra3za. OObEMHBIE COOTHOLICHHUS
Ta30B IIPpU XUMHUUYCCKHUX PCAKLIUAX.

Crpoenne atoma

ATOoM — cioxHas vacTuma. SIapo W ANeKTpoHHas 000JI0YKa. DIEKTPOHBI, MPOTOHBI U
HEUTPOHBI. MUKpomMup U MakpoMup. Jlyanusm 4yacTull MUKpOMUDA.

CocrosiHME 3JIEKTPOHOB B aToMe. OleKTpoHHoe oOnako. KBanToBele umcia. Popma
opouraineii (S, p, d, f). Dueprernyeckue ypoBHU 1 1o aypoBHU. CTPOCHHE IEKTPOHHBIX 000JIOUEK
aTOMOB. DJIEKTPOHHbIE KOH(Urypanuu atoMoB 3ieMeHToB. IIpunuun Ilaynu u npasuno I'yHaa.
OnekTpoHHO-Tpaduyeckue (GOpMyNIbl aTOMOB  3JEMEHTOB. OJEKTPOHHAs — KiaccH(uKamus
3JIEMEHTOB: S-, P-, d- cemeiicTBa.

BanenTHble BO3MOKHOCTM aTOMOB XHMHUYECKHMX DJJIEMEHTOB. BajeHTHbIE 53JEKTPOHBI.
BasneHTHbIe BO3MOXHOCTH aTOMOB XUMHUYECKUX 3JIEMEHTOB, 00YCIOBIEHHbIE YHCIOM HECTIAPEHHBIX
AJIEKTPOHOB B HOPMaJbHOM U BO30YKIEHHOM COCTOSHMSX. Jlpyrue (akTopsl, ompenensomne
BaJICHTHBIE BO3MOXXHOCTM AaTOMOB: HAQJIM4YME€ HEMOAEIEHHBIX DJJIEKTPOHHBIX Iap U HaIW4He
cBOOOAHBIX opOuTanei. CpaBHEHUE MOHATHI «BaJEHTHOCThY U «CTENIEHb OKUCIICHUS».

Ilepuognueckuil 3akoH U crpoeHue atoma. M3oromsl. CoBpeMEHHAsl TPAaKTOBKAa IOHATHUSA
«xuMu4ueckui anemeHT». Ilepmonmueckas cucrema JI. M. MenaeneeBa M cTpoeHue aroma.
@U3NYECKUI CMBICT MOPSAJKOBOTO HOMEpPA 3JIEMEHTOB, HOMEPOB Ipynmbl U nepuona. IIpuunHel
M3MEHEHHUS METAININYECKUX U HEMETAJITINYECKUX CBOIMCTB AJIEMEHTOB B IpyNnax U Nepuojaax, B TOM
yuciae OoNbIIMX M cBepXxOoibiuux. [lepuonndeckue cBOMCTBa XMMHUYECKHX AJIEMEHTOB (paauyc,
AIIEKTPOOTPHUIIATEIIBHOCTD) M UX COSAUHEHUHN (OKCHUIOB, TUJIPOKCUIOB, COEIMHEHUN C BOJOPOIOM).
3HaueHUe MNEPUOAMYECKOr0 3aKOHAa M INEPHUOJUYECKON CHCTEMBl XMMHUYECKUX 3iieMeHToB J[.H.
MenneneeBa 1715 pa3BUTHS HAYKH U TOHUMAaHUS XUMHUYECKON KapTHHBI MUpA.

Crtpoenue BemecTna

Xumuueckasi cBsi3b. MloHHas CBA3b W MOHHBIE KpUCTalIndeckue pemeTku. KoBanmeHTHas
XUMHUYECKasi CBSA3b M €€ KJIacCHU(UKAIMS: M0 MEXaHW3My oOpa3oBaHMs (OOMEHHBIH M JOHOPHO-
aKUENTOPHBIN), MO0 3JIEKTPOOTPULATENBHOCTH (MOJSIpHAsT W HEMOJsIpHast), IO  CIOCo0y
HePEKPhIBAHUS IEKTPOHHBIX OpOuTaieil (6 U 1), Mo KpaTHOCTH (OJMHApHAsI, ABOIHAs, TPOHHAs).
[TonsspHOCTE CBSI3U U MOJIAPHOCTH MOJIEKYJIbl. KpHucTamnyeckue pemeTky BEIECTB ¢ KOBAJICHTHON
CBSA3bIO: aTOMHAas M MOJeKyJspHas. MeTtamnuueckass XHUMHUYECKas CBA3b U MeETaJUIMYecKue
KPUCTAJZIMYECKHE peleTKu. BonoponHas cBs3b: MEXMOJIEKYJSIPHAsT W BHYTPUMOJEKYJISpHasl.
Mexanu3m 00pa3oBaHus ITOU CBA3H, €€ 3HaUCHHE.

Me:xXMOoIeKyIIpHbIE B3aUMOIECHCTBUS.

CBolicTBa KOBAJIGHTHOM  XMMHUYECKOW CBsi3UM.  HackimaeMocTb,  MOJSPU3YEMOCTb,
HaIpPaBJIEHHOCTb. [ 'eOMeTpuUs MOJIEKYII.



I'mGpuau3amys opOuTaneil 1 reoMeTpUs MOJIEKYI: Sp°- TMOPUIU3AINS, Sp -THOPHAN3AIHS,
Sp-TUOpUIN3AIHSI.

XumMuyeckue peakuun

Knaccudukanus XUMHUYECKHMX pEaKIUi B OpPraHUYecKod M HEOPraHMYECKOH XUMHH.
[Tonstne o xuMuyeckoil peakiuu. Peakunu, uayne 0e3 M3MEHEHHMsS KayeCTBEHHOTO COCTaBa
BEILLECTB: AUIOTPOIHMs, W30MEpU3alus M MNoiaumepusauusd. Peakiuuu, uaymme ¢ H3MEHEHHEM
COCTaBa BEMIECTB: 10 YUCIYy U COCTABY PEarupylOMIMX U OOpa3yIOMIMXCS BEIIECTB (pa3siosKeHUs,
COCIMHEHUS, 3aMmelleHus, oOMeHa); MO0 W3MEHEHHUIO CTEleHEeH OKHCIEHHUS D3JIEMEHTOB
(OKHMCIIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKLUU U HEOKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMN);
no TtermwtoBoMy 3hdexty (3k30- W 3HAOTEpMHYECKHe); 1Mo ¢aze (roMo- M TeTEpOreHHBIC); IO
HanpaBleHUIO (0OpaTUMbIe U HEOOpaTHUMbIC); TIO UCIIOJIb30BAHUIO KaTalln3aTropa (KaTaTUTUYECKUE
U HEKaTAJIMTUYECKHE); TI0 MEXaHU3MY (paJuKalbHbIE U MOHHBIE); IO BULY dHepruu. OcoOeHHOCTH
KJIAaCCU(PUKAIINU PEAKIHA B OPraHNIECKON XUMHUMU.

BeposiTHOCTh TIpOTEKaHUsT XMMUYECKUX peaklUMil. 3aKOH COXpPAaHEHUsI 3HEPruu. DK30- U
DHJIOTEPMHYECKHE peakuuu. TeruioBod d3(dekr XuMudyeckux peakimid. TepMoXxuMudecKue
YpaBHEHUS.

Ckopocth xumuueckux peakuui. Ilonstue o ckopoctu peakuuu. CKOpOCTh IOMO- M
FeTEPOreHHON peakiuu. DHEpPrus akTUBALMH. DJIEMEHTapHbIE W CIOXKHbIE peakiuu. DakTopsl,
BIIMAIOIIME Ha CKOPOCTh XMMMYECKOW pEaKLUU: MPUPOJA PEarnpyrollUX BELIECTB; TeMIeparypa
(3akon Bant-I'odda); koHIeHTpalus (OCHOBHOW 3aKOH XMMHYECKOW KWHETHKH); KaTalln3aTOpPBI.
Karanu3: romo- U reTreporeHHblil; MeXaHu3M JEHCTBUS KaTalu3aToOpoB. 3aBUCUMOCTb CKOpPOCTHU
peakLMii OT TOBEPXHOCTU COMPUKOCHOBEHUS PEArupyIOIINX BEIIECTB.

OOpaTuMOCTh XUMHUYECKHX peakiuil. XumMuueckoe paBHoBecue. [IoHSATHE O XUMHUYECKOM
paBHOBecuU. PaBHOBECHBIE KOHIIEHTpAaUMH. [JMHAMUYHOCTh XUMHUYECKOTO paBHOBecHs. KoHcTaHTa
paBHOBecHs. DakTopbl, BIUAIOIIAE HA CMEIICHHE pPAaBHOBECHS: KOHLEHTpalus, IaBJICHUE U
teMnieparypa. IIpunuun Jle [latense.

DNEeKTPOIUTHYECKAs AUCCOLMALMS. DIEKTPOIUTHI U HEIIEKTPOIUTHI. DIEKTPOIUTHYECKAS
qucconpanusa. MexaHu3M JAMCCOLMAlMM BELIECTB C Pa3IUYHBIM THUIIOM XHMHUYECKOW CBS3H.
CgoiictBa noHOB. Katnonsl n aHnoHsl. KHUCIOTHI, CONMM, OCHOBAaHUS B CBETE JJIEKTPOIUTHUYECKOM
qucconpanuu. CTeNneHp 3JIEKTPOJUTHYECKONM JUCCOLMALMM, €€ 3aBUCHUMOCTh OT IPHPOJIBI
AJIEKTPOJINTA U €r0 KOHLEeHTpauuu. KoHcTaHTa qucconnany.

Crynenuarass guccoluanusl dJIEKTPOJIMTOB. Peakiuu, NpoTEKarwomMe B pacTBOpax
ANEKTPOIUTOB. IIpon3BeeHne pacTBOPUMOCTH.

Peakiium uMOHHOro oOMEHa B BOAHBIX pPacTBOpax dJEKTPOJIMTOB, YCIOBUS MX
HeoOparumocTH. KucnotHo-ocHoBHBIE paBHOBecusl. Kucnornocts cpeast, pH u pOH.

I'maponus. TowsaTre «ruapoausy». ['napoan3 opraHMuecKuX COeAMHEHUH (rajJoreHanikaHoB,
CIIOKHBIX 3(DHUPOB, YIIeBOAOB, OEIKOB) M €ro 3HaueHue. | Maposin3 HEOPraHWYECKHUX BEIICCTB.
I'maponus coneit — Tpu cinyyast. CtyneH4artsiii rugponus. Heo6patumslit ruaponus. [Ipaktuueckoe
MIPUMEHEHNE TUIPOJIN3a.

BeniecTBa u X CBOIiCTBa

Knaccudukanus veopranndeckux BemecTB. [Ipocteie u crnokHbie BemecTBa. OKCUABI, UX
knaccuukanus. ['mapokcuabl (OCHOBaHHUS, KHCIOPOJICOJEPIKAIINE KHUCIOTHI, aM(OTepHbIE
ruapokcuabl). Kucnotel, ux kinaccudukarmusa. OcHoBanus, ux kinaccudukanus. Comu cpegHue,
KHCJIbIE, OCHOBHBIEC M KOMITJIEKCHBIE.

Krnaccudukanus opraHM4ecKHX BeIIeCTB. YTJIEBOJOPOABI M KiaccH(HKAIUS BEHIECTB B
3aBUCUMOCTH OT CTPOCHHUS YIJIEpOJHOU Ienu (anndaTHvyecKue U IMUKINYECKHUE) U OT KPaTHOCTH
CBsi3ell (mpenenbHBICE W HempenenbHbie). ['omomornueckuit psia. [IpousBogHBIE YTIEBOIOPOAOB:
TaJoreH ajKaHbl, COUPTHI, (DEHOJBI, aTbJIETHABl W KETOHBI, KapOOHOBBIC KHUCJIOTHI, MPOCTHIC H
CJIOKHBIE YPUPBI, HUTPOCOCTNHEHUS, aMIUHBI, AMUHOKHUCIIOTHI.



Mertamuel. [Tonoxxenue MetaiioB B nepuoandeckon cucreme [. . MenaeneeBa u crpoeHne
ux aromoB. IIpocTeie BelecTBa — METAJJIbI: CTPOEHUE KPUCTAJUIOB U METAJUIMUECKAss XMMHUUYECKas
cBs3b. Ammotponusi. OOmue (usnueckue CBOMCTBa METAUIOB. Psiji CTaHIApPTHBIX 3IEKTPOJHBIX
noteHanoB. OOmUe XUMUYECKHE CBOWCTBA METAIOB (BOCCTAHOBUTEIBHBIE CBOWCTBA):
B3aMMOJICICTBHE ¢ HEMeTaIaMH (KHCIOPOAOM, TaJloreHaMH, Cepoid, a30TOM, BOJIOPOJIOM), C BOJIOM,
KHCJIOTAMHU U COJIIMH B PACTBOPAX, OPraHMUECKUMHU COCTUHEHUAMH (CIIMPTaMHU, TajJoreHalKaHaMH,
dbeHonoM, KUCIOTaMH), CO IeJIoYaMH. 3HaU€HHE METAIIJIOB B IPUPOJE U B AKU3HU OPIaHU3MOB.

OOmme cnocoObl MOMy4YeHUsT MeTauioB. Metamibl B mpupoje. Metamnyprus U €€ BUABL:
MAPO-, TUAPO- U BJIEKTPOMETAILTYPrusi. DIEKTPOJIN3 PACIUIABOB U PACTBOPOB COEIMHEHUN METAIIJIOB
U €r0 MPAKTUYECKOE 3HAUEHUE.

[lepexonubie meramibl. XKenezo. Meab, cepeOpo, UHK, XpOM, MapraHelr] (Haxo>KICHHUE B
MPUPO/IE; TOJYYCHHE U TPUMEHEHUE MPOCTHIX BEUIECTB; CBOMCTBA MPOCTHIX BEILIECTB; BaXKHEUIIINE
COCTMHCHMS ).

Hemeramnbl. [lonoxenune HemertayuioB B nepuoauueckoil cucreme . M. Menneneesa,
CTPOCHHE HX AaTOMOB. OJIEKTPOOTPULIATENIBHOCTh. JIBOWCTBEHHOE IMOJIOKEHHE BOJOpPOAA B
nepuoanueckoi cucreme. Hemeramisl — mnpocTble BemiecTBa. VX aroMHOE W MOJEKYJSpHOE
cTpoeHue. AoTponus M €€ NpUYMHBL. XHMHUYECKHE CBOWCTBA HeMeTauioB. OKHCIUTEIbHBIE
CBOMCTBa: B3aUMOJEHCTBUE C METaUIaMHM, BOJOPOJOM, MEHEE AIIEKTPOOTPULIATEIbHBIMU
HEMETaJUIaMH, HEKOTOPBIMU CJIOKHBIMHU BellleCTBaMHU. BOCCTaHOBUTEIbHBIE CBOMCTBA HEMETAJLIOB
B peakiusax co propom, KUCIOPOIOM, CIOKHBIMU BEIIECTBAMHU-OKHCIUTEISIMH (a30THOU M CEPHOM
KHCJIOTAaMH U JIp.).

Bogoponnsie coenuHenus HemerauioB. [lonydeHue ux CUHTE30M M KOCBEHHO. CTpoeHHe
MOJIEKYJI U KPUCTAJJIOB 3TUX coennHennil. dusndeckue cBoiictBa. OTHolIeHUE K Boae. M3menenune
KHCJIOTHO-OCHOBHBIX CBOMCTB B MEPUOAX U IPYIIIaX.

HeconeoOpa3yromiue u coneo0pa3yromme OKCUIbL.

Kucnoponcoaepxamue KuciaoTsl. VM3MeHEHHE KHCIOTHBIX CBOMCTB BBICIIUX OKCHUIOB H
TUAPOKCUIOB HEMETAJJIOB B MEPUOJAX U TpPYyIIax. 3aBUCUMOCTb CBOMCTB KHUCIOT OT CTEHEHH
OKHCJICHUS HeMeTalla.

Kucnotel oprannyeckue u Heopranuyeckue. Kuciorsl B CBeT€ MPOTOIUTUUYECKON TEOPHH.
CornpsbKkeHHbIE KHUCIOTHO-OCHOBHBIE Tapbl. Knaccudukanus OpraHMYecKMX W HEOPTaHUYECKUX
kucnoT. OO1ue cBOKWCTBA KUCIOT: B3aUMOJACHCTBUE OPTaHMYECKUX M HEOPTaHMUECKUX KHUCIOT C
MeTaJUlaMH, C OCHOBHBIMH OKCHIAMH, ¢ aM(pOTEPHBIMU OKCHJIAMH M THAPOKCHUJIAMU, C COJISIMH,
oOpa3oBaHue CIOXKHBIX PUPOB. OCOOEHHOCTH CBOMCTB KOHIIEHTPHUPOBAHHOW CEPHON M a30THOM
KkucaoT. OCOOEHHOCTH CBOMCTB YKCYCHOW U MypPaBbUHOM KHCIIOT.

OcHoBaHus oOpraHudeckue U HeopraHudeckue. OCHOBaHHMS B CBET€ MNPOTOJUTUUYECKOU
teopun. Kimaccudukamusi opraHMuecKux U HE OPraHMYECKUX OCHOBAHUN. XMMHUYECKHE CBOMCTBA
nieoueil U HepacTBOPUMBIX OCHOBaHHM. CBONCTBa OECKMCIOPOTHBIX OCHOBAHUN: aMMHUaKa H
aMUHOB. B3auMHOe BIUsSIHUE aTOMOB B MOJIEKYJIE aHUJIMHA.

AmMdoTepHbIe OpraHnYecKrue U HeopraHudeckue coeAMHeHus. AM(OTEpHbIE COSAUHECHUS B
CBETE MPOTOJUTHYECKON TEOpUU. AMPOTEPHOCTh OKCHUJOB M THIPOKCHIOB HEKOTOPHIX METAJIOB:
B3aUMOJICMCTBUE C KHUCIOTaMd U 1ienodyamu. [loHsATHE O KOMIUIEKCHBIX COEIUHEHUSIX.
KommiekcoobpazoBatenb, JUraHAbl, KOOPAWHAIMOHHOE 4YHUCIIO, BHYTPEHHAS cdepa, BHEUIHSSA
chepa. AMPOTEpHOCTh AMHUHOKUCIIOT: B3aUMOJICHCTBHE aMUHOKHUCIIOT CO MIeI0YaMH, KHCIOTAMH,
CriUpTamu, Jpyr ¢ apyroMm (oOpa3oBaHHME TOJMIIENITHAOB), OOpa3oBaHWE BHYTPEHHEH COJH
(OMMOSIPHOTO MOHA).

OCHOBHBIE TTOJIOKEHUS TEOPUU CTPOEHUS OPraHMYECKUX coennHeHuil A. M. bytieposa.
XVUMHUYECKOE CTPOCHHE U CBOMCTBA OPTraHMYECKHUX BEIIECTB. DIEKTPOHHOE 00JIaK0 U OpOUTab, UX
GOpMBI: S u p. DIEKTPOHHBIE U IeKTpoHOTpaduueckre GopmMyIibl aToMa yriaepoja B HOPMAIbHOM
¥ BO30YKJIEHHOM COCTOsIHUAX. KOBaNleHTHAas XUMHYECKast CBSI3b U €€ pa3HOBUIHOCTU. BogopoaHas
CBS3b.



Opranuveckasi xumusi. BBenenue

Teopus CTpOEHHs OpPraHMYECKHX COCIUHEHHH. YTIEpOIHBIM  ckener. Pagukai.
@yHknMoHanbHas rpynmna. ['omonoru u romosnornueckuil psaa. CTpyKTypHas U IpOCTPaHCTBEHHAs
m3omepust. CTpOEHHE IEKTPOHHBIX 000JI0UeK aToMa yriepoja. I ubpumusanus opouraneii (sp, sp,
sp3). Tumbl cBA3eil B MONEKy/IaX OPraHMYECKHMX BEIIECTB U CHOCOOBI UX pa3pbiBa. TuMbl peakuuii B
OpraHn4yeckod XuMuM. VIOHHBIM M paJAMKalIbHBI MEXaHU3Mbl PEakUMid. XHUMHUYECKas CBSI3b B
coequHeHUsAX yraepoaa. MoHHas, KOBaJCHTHAs U BONOPOAHAS CBSI3U. DJIEKTPOOTPULATEIBHOCTD.
CrerneHb OKUCIIEHUS U BAJIEHTHOCTb.

Crpoenne n kiaaccupukanus OpraHnyecKnux coeJMHeHn .

Knaccuukanus OpraHMYecKMX COEIMHEHMH II0 CTPOEHHUIO «YTJIEPOAHOIO CKEJIeTay:
alMKINYecKue (ajJKaHbl, aJKEHbl, AJKWHBI, ATKAJAMEHBI), KapOOIUKINYeCKHe (IMKIOATKAaHbl U
apeHsl) U rerepouukiandeckue. Knaccupukanus opraHndeckux COeJUHEHUH 10 (PyHKIMOHAIbHBIM
rpymmaM: CHOUPTHL, (EHOJIBI, TPOCThIe SQUPHI, aJbIETHIbl, KETOHBI, KapOOHOBBIE KHCIIOTHI,
CJIO’KHBIE A(UPBI.

Homenxnarypa tpuBuanbHas, pauuoHanbHas u WIOITAK. PauunonanbHas HOMEHKJIAaTypa
Kak npeamectBeHHUK HomeHkiatypsl MIOIIAK. Ilpunumnel  oOpa3oBaHusl — Ha3BaHMI,
oprannueckux coenuHenuit no MIOITAK: 3amenienus, poJJOHayaJIbHON CTPYKTYpbl, CTapILIMHCTBA
XapaKTepUCTUUECKUX TPyl (aa(paBUTHBIN NOPAIOK).

CTpykTypHass M30MepHUsi U €€ BHJAbl: H30MEpUS «YIJIEPOJHOIO CKEJIeTa», H30MEpHUs
HOJOXKEeHUS (KpaTHOM CBA3M M (YHKIHOHAJBHOW TPYIIBI), MEX KJIaccoBas H30MEpHSL.
IIpocTpaHcTBEHHAass M30MeEpUs M €€ BHJIBI: TI'€OMETPUYECKAs W ONTHYeCKasd. buosormueckoe
3Ha4YeHue onTHYeckor u3omepuu. OTpakeHHne 0COOEHHOCTEW CTPOEHUSI MOJIEKYJ T€OMETPUUYECKHX
Y ONTUYECKUX U30MEPOB B UX HA3BaHUSX.

XHMHYeCKHe peaKlii B OPraHn4ecKoil XUMHUM.

[lonsatTe o peakuusax 3amelleHUs. [alOreHMpOBaHME AKAHOB W ApPEHOB, WLIEIIOYHOMN
THJIPOJIN3 TaJION€HAIKAHOB.

IlonsTie o0 peakuusax npucoeguHeHus. [uapupoBaHue, T'MAPOTaJIOreHUPOBAHUE,
rajjoreHdpoBanue. Peakuuum nonumepuszalMM W THoJUKOHAeHcauuu. IloHATtne o peaxknusax
oTuierieHus  (3aMMuUHUpoBaHMs). JleruapupoBaHue — ankaHoB. JleruapartanMs — CHOMPTOB.
JlernapoxiopupoBaHue Ha IpUMepe rajloreHaakaHoB. Peakium nsomepusanuu.

YruaeBoaopoasl

[TonsiTre 06 yrneBomopoaax.

[IpuponHbie UCTOYHHMKHU yTIEBOAOpoAoB. HedTh u ee mpoMblliUieHHas TepepadoTKa.
PpakiMoHHas MEPEroHKa, TEPMUUECKUN U KaTAIMTHYECKUM KpeKUHT. [Ipupoansblil ra3, ero cocras
W TMpaKTAYECKOe Hucnoigb3oBaHue. KamenHbli  yronb. KOKCOBaHME KaMEHHOTO  yTJIA.
[TpoucxoxaeHue TMPUPOAHBIX HCTOYHHKOB YTIIEBOJOPOIOB. PudopMuHT, ankuIupoBaHuE U
apoMaru3anus  HePTEMpOAYKTOB. DKOJOTHYECKHME  aCMEeKThl  J0ObIYM, TepepaboTKh W
HCITOIb30BAHMS MTOJIE3HBIX NCKOTIAEMbIX.

Auaxanbl. ['omonoruueckuit psn u obmast popmyna ankaHoB. CTpoeHHE MOJIEKYJIbI METaHa
U Apyrux ankaHoB. M3omepnsa ankaHoB. Pu3nUecKue CBOMCTBA aJIKaHOB. AJIKaHbl B IPHUPOJE.
[TpombllIsIeHHbIE CIOCOOBI TOJIyYEHHUs: KPEKMHI aJKaHOB, (PaKIMOHHAs MEeperoHka HedTu.
JlaBoparopHble cHocoObl MOJIy4EHHs allkaHOB: CHUHTE3 Bropra, aekapOOKCHIMpPOBaHHME COJIEH
KapOOHOBBIX KHCIIOT, THJIPONN3 KapOuna amoMuHus. Peakuuu 3amerienus. ['opeHue ajakaHOB B
pa3IMYHBIX YCIOBUAX. TepMUYECcKoe pas3siokeHue alkaHoB. M3omepusanus ankaHoB. [Ipumenenune
aNKaHOB. MeXaHN3M peakliui PaJuKaJIbHOTO 3aMEILEHNUs, €10 CTauH.

FanorenonpomBonHme AJIKAHOB



XUMHYECKHE CBOICTBa rajoreHONpPOU3BOIHBIX aJIKaHOB: B3aHMOJIECICTBUE
rajJjioreHOMPOU3BOIHBIX AJIKAHOB ¢ MeTa/ulamMu (peakius Bropia)

Aukensbl. ['omonornueckuii psg u odmas ¢popmyia aakeHoB. CTpoeHHE MOJIEKYIIbI 3TUJICHA
U JIpyrux ajJkeHoB. V3omepusi ajJkeHOB: CTPYKTypHas M IpocTpaHCTBeHHas. HomeHkiatypa u
¢usnueckue cBoicTBa ankeHOB. [lodydeHHe STUICHOBBIX YIJIEBOJOPOJOB U3  AJIKAHOB,
rajIoreHaJIKaHOB U CIMPTOB. Peakiuu nprcoennHeHus (rajoreHupoBaHue, THporajloreHupoBaHue,
ryujpaTanys, TruapupoBaHue). Peakuuu okuciaeHHs M IoJuMepu3alMu ankeHoB. IIpumeHeHue
QIKEHOB HA OCHOBE HX CBOWCTB. MeXaHM3M peakUMU 3JIEKTPOPUIBLHOIO IMNPHUCOSAUHEHHS K
AJIKCHaM.

Huxnoankenbl. 'omonorudeckuii psix u odmas ¢popmyia ankeHoB. CTPOCHHUE MOJECKYJIbI
STUJIEHA M JPYrUX alKeHOB. I3omMepuss alKeHOB: CTPyKTypHass M IPOCTPAHCTBEHHAs.
Howmenknarypa u ¢pu3nueckre CBOMCTBA aTKEHOB.

AakuHbl. ['omonormueckuit psin ankuHoB. OOmas ¢dopmyna. CTpoeHUE MOJIEKYIIbI
alEeTWICHA U IpYrux ajnkuHoB. M3oMepus ankuHoB. HoMeHKIIaTypa alleTUIEHOBBIK YIJIEBOJLOPOIOB.
[ToyyeHue anKWHOB: METAHOBBIM M KapOWAHBIN crocoObl. Pu3nueckue CBOWCTBA AKUHOB.
Peakiun mnpucoenuHEHUs: TaJOr€HHpOBaHHE, TUAPOraJloreHUpOBaHME, THApaTanus (peakuus
KyudepoBa), runpupoBanue. Tpumepuszanus anerusneHa B OeH3on. llpuMeHeHue aJKUHOB.
OxucneHue aaKkuHOB.

Aaxkaguenbl. OOmas dopmyna ankaaueHoB. Ctpoenwe Monekyid. M3omepus u
HOMEHKJIaTypa ajkaaueHoB. @Du3nyeckue CBOWCTBA. B3auMHOE pacnoyioKeHHE JI-CBSI3€M B
MOJIEKYJIaX aJKaJueHOB: KyMYJIUPOBAaHHOE, COMpPsDKEHHOE, U30iMpoBaHHoe. (OcoOeHHOCTH
CTPOCHHUSI COTIPSKEHHBIX aJIKaIMCHOB, UX TOJyYeHHE. AHAJIOTHS B XMMHUYECKUX CBOMCTBAX aJIKCHOB
n ankaaueHoB. llomuMepusanus ankanaueHoB. HarypanbHbli M CHHTETUYECKHM KAay4dyKH.
Bynkanuzanus kayuyka. Pe3una.

Hukaoankanbl. [ToHaTHE 0 IMKIIOATKAHAX M UX CBOMCTBaX. ['OMOOrHYecKuii psij u oOmas
dopmyna nuknoankanoB. Hanpspkenume numkina B CsHe, CsHs u CsHio, konpopmanuu CeHuio.
W3omepust 1UKIOAIKAHOB (MO «YTJEPOJHOMY CKEJNETy», LHC-, TpaHC-, MEXKKIaccoBasi).
XVMMHYECKME CBOWCTBA LUKIOAIKAHOB: TOPEHHE, Ppa3JIOKEHUE, PpaJUuKaIbHOE 3aMELICHHUE,
nzomepuzarus. OcoOble CBOMCTBA IIUKIIONPOIIaHa, IUKIO0yTaHa.

Apenbl. ber3on kak npeacraButenb apeHoB. CTpoeHHe MOseKysbl OeH3osna. ConpsokeHne
m-cBsizedl. M3oMepuss U HOMEHKIJIaTypa apeHOB, WX TMoiydyeHue. ['omonoru Oen3ona. BrnusHue
OOKOBOHM 1IeTM Ha 3JEKTPOHHYIO IJIOTHOCTH COMNPSKEHHOIO 7-00Jlaka B MOJIEKYJIaX T'OMOJIOTOB
OeH30lla Ha MpUMeEpe ToNyoda. XMMHUUYECKHE CBOWCTBAa OeH3oa. Peakiuu 3aMemieHus ¢ yyacTHeM
OcH30J1a: TAJOTCHUPOBAHHWE, HHUTPOBAHWE W alkKwimpoBaHue. [IpuMeHnenune OeH305la U €ro
romoyioroB. PanukanbHoe XimopupoBaHue OeH3ona. MexaHW3M M YCIOBHUS TPOBEACHHS PEAKIIHH
paanKaIbHOTO XJIOpUpoBaHus OeH3oma. Karamutuueckoe ruapupoBanne OeH3zona. MexaHusMm pe-
aKIUK AIEKTPOPUIBHOTO 3aMEIICHHs: THUIPOTaJIOTEHUPOBAaHUS W HUTPOBaHHUS OEH307a U €ro
romosioroB. CpaBHEHHE PEaKLMOHHOW CIIOCOOHOCTH O€H30i1a M TOJYyoJia B PEAKIHUSAX 3aMEIICHHUS.
Opuentupytoniee aeictsue rpynnsl atomoB CHs- B peakuusix 3aMelleHUsl ¢ yYacTHEM TOJyoJa.
Opuentantsl | u Il poga B peaknusax 3aMmemieHus] ¢ ydyacTheM apeHOB. Peakiiun OOKOBBIX Iemei
ANKUIOEH30JI0B.

Cnuprel. CocraB u ki1accudukanus ClupToB. N3omepus CIIUPTOB (monoxxenue
TUAPOKCUIIBHBIX TPYIII, MEXKIIACCOBasi, «YTJIEPOIHOTO cKeeTay). dusnueckue cBOWCTBA CIIUPTOB,
UX MoJydyeHue. MexXMoJeKysipHas BOJOpOJHas CBsA3b. OCOOEHHOCTH 3JIEKTPOHHOT'O CTPOCHUS
MOJIEKYJI CHUPTOB. XHMMHUYECKHE CBOICTBa CHUPTOB, OOYCIIOBJICHHBbIE HaJMYUEM B MOJIEKYJaxX



THJIPOKCUIIBHBIX TPYII: 00pa3oBaHHE AJKOrOJSATOB, B3aMMOACHCTBUE C TallOT€HOBOIOPOJAMH,
MEXMOJIEKYJISIpHAasE ¥ BHYTPUMOJICKYJISIpHAsl JAETHAparanusi, STepUHKAIMsI, OKUCICHUE U
JaeruapupoBaHue cnupToB. OCOOEHHOCTH CBOWCTB MHOIOATOMHBIX crnupToB. KauecTBeHHas
peakuys Ha MHOIOATOMHBIE CIUPTHL. BakHeHme npeacTaBUTeNd CIUPTOB. bBEeH3UIOBBIA CIUPT,
0COOEHHOCTH €ro CTPOEHUs U cBOicTB. Lluknorekcanos.

®enouibl. DeHoll, ero GuU3HUECKUE CBOWCTBA M TIOTyYeHHE. XUMUYECKHE CBOMCTBA (heHola
Kak (yHKOUs ero crpoeHus. KuciaorHsle cBoiicTBa. B3anMHoe BiMsHUME aTOMOB M IpynIm B
MOJICKyJlaX OpraHMYeCKHWX BemecTB Ha mnpumepe ¢eHona. IlomukonneHcauus ¢eHoma ¢
dopmanbaerunom. KauectBeHHass peakuus Ha ¢enon. [Ipumenenue ¢enona. Knaccudukanus
¢denonoB. CpaBHEHHE KHCIOTHBIX CBOMCTB BELIECTB, COACPIKAIINX THIPOKCHIBHYIO TPYIITY: BOJBI,
OJIHO- U MHOTOATOMHBIX CIUPTOB, (peHOsa. DIEKTPOPUILHOE 3aMelIeHHe B O€H30JbHOM KOJIBIIE.
[TpumeHeHne TpOU3BOIHBIX (heHOTA.

AJIBIern/ia ¥ KeTOHBDI.

CrtpoeHue MOJIEKyJl aJIbJIETUAOB U KETOHOB, X M30MepUs U HOMeHKJIaTtypa. OcoOeHHOCTH
CTpOCHHUSI KapOOHWJIBHOW rpymmbl. PHU3MUECKHE CBOMCTBAa (OpMalBIECTHAA U €r0 TOMOJIOTOB.
OtpenpHble NPEACTABUTENM ANBACTUIOB M KETOHOB. XHMHUYECKHE CBOMCTBA aJbJETUIOB,
OOyCIIOBJICHHbIE HAJIWYMEM B MOJIEKyJ€ KapOOHWIBHOM TIpyIIbl aToMoB (TUAPUPOBAHUE,
OKHCIICHHE aMMHa4YHBIMH pacTBopamu okcuzaa cepebpa u ruapokcuaa memu (11)). KauecrBennsie
peakuu Ha anplaeruapl. Peakuus nonmkoHAeHcanuu (opmanpaeruaa ¢ penomom. OcodbeHHOCTH
CTPOEHHUSI U XMMHUYECKHUX CBOMCTB KeTOHOB. HykneoduibHoe MpHcOoeInHEHHE K KapOOHWIBHBIM
coequHeHusM. llpucoenuHenne MUAHOBOIOPOJA W THAPOCYIbGHUTa HAaTpui. B3aumHoe BiIHMSHHE
aTOMOB B MOJIEKyJIax. ['anoreHnpoBaHue aabAETUA0B U KETOHOB [0 HOHHOMY MEXaHU3MY Ha CBETY.

benzaanbaeru, 0coOOCHHOCTH €ro CTPOCHUS M CBOMCTB. LIMKIMYecKkne KeTOHBI.

KapGonoBble kuciaorbl. CTpoeHHE MOJIEKYJT KapOOHOBBIX KHUCIOT M KapOOKCHIIBHOM
rpynnbl.  Krnaccudukanus ©  HOMEHKIaTypa KapOOHOBBIX KHCIOT. PDusnyeckue CBOicTBa
KapOOHOBBIX KUCIIOT U WX 3aBUCHMOCTh OT CTPOEHHUsI MOJIeKYJ. KapOOHOBBIE KUCIOTHI B TIPUPO/IE.
Bbuonorunueckas ponb kapOoHOBBIX KHCHIOT. OOIIMe CBOMCTBA HEOPraHUYECKUX M OPraHHMYECKUX
KHUCJIOT (B3aUMOJIEHCTBUE C METaUIaMH, OKCHJIAMH METAJJIOB, OCHOBAaHHUSIMHU, COJIAMH). BrusHue
YIJIE€BOAOPOAHOTO pajivKaja Ha CHIIy KapOOHOBOM KUCIIOTHI. Peakuus sTepudukanuu, ycioBus ee
npo BeaeHUs. XHUMHUYECKHE CBOMCTBA HEMNpPEEeNbHBIX KapOOHOBBIX KHCIOT, OOYCIOBIIEHHBIE
HAJIMYMEM T-CBSI3U B MoOJIeKyJie. Peakiuu 35eKTpoUIbHOIO 3aMeIleHusl ¢ y4acTueM OeH30HHOU
KHCJIIOTHI.

Caoxuble 3¢pupbl. CrpoeHue cioxHbIXx 3¢upoB. HM3zomepus cinoxHbIX 3(QUPOB
(«yTJIepoAHOTO CcKeneTa» M MexkiaccoBas). HomeHknarypa cioxkHbIX 3¢upoB. OOpaTuMocTsb
peakuuu 3TepuUKanu, THUIPOIU3 CIOXKHBIX 3QupoB. PaBHOBecue peakuuu sTepudpuKanud —
THJIPOJIN3a; (DaKTOPBI, BIUSIONINE HA HETO.

Kupsl. Kupbl — crnoxxHble 3puUpbl TIULIEpHHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOEHUE
xupoB. HomenknaTypa u kiaccudukanus xkupoB. Macna. Kupsl B mpupoe.

YriaeBoasl.

Momnocaxapuasl. ['oko3a, ee ¢pusznyeckue cpoiictBa. CTpoeHrne MoieKybl. PaBHoBecHs B
pacTBOpe TIJIOKO3bl. 3aBUCUMOCTh XUMHUYECKHX CBOMCTB TIJIIOKO3BI OT CTPOCHHS MOJIEKYJIbI.
BsaumopeiictBue ¢ rugpokcugom wmenu (II) mpum xoMHaTHOM TemmepaType M HarpeBaHHH,
sTepudUKaLMs, peaKkius «cepeOpssHOro 3epKajia», TuapupoBaHue. Peakunn Opo>KeHUS TIIFOKO3BI:
CIIMPTOBOr0, MOJIOUHOKHCIIOTO. I'Moko03a B mpupoae. buonorndeckas pons rioko3sl. [Ipumenenue
TJIIOKO3bl HA OCHOBE €€ CBOMCTB. DpyKTO3a Kak U30Mep IIH0K03bl. CpaBHEHHUE CTPOCHUS MOJIEKYJT U
XUMHUYECKHX CBOWCTB ITIOKO3BI M (PpYyKTO3bl. DPYKTO3a B IPUPOIE U €€ OMOIOTHYECKast POIIb.



Jucaxapuabl. CTpoeHue aucaxapulioB. BoccTaHaBiauBarolie M HEBOCCTAHABIMBAIOIIME
nucaxapunbl. Caxaposa, JIaKkTo3a, MallbTO3a, UX CTPOCHHE M Ouosiormueckas poib. ['maponus
JIMCaXapuJIOB.

Honucaxapuabl. Kpaxman u uemiosno3a (CpaBHUTENIbHAs XapaKTEPUCTHUKA: CTPOCHHE,
CBOMCTBa, OMojoruyeckas poJib). du3nyueckne CBOMCTBA IMONKMCAXapUI0B. XUMHYECKUE CBOMCTBA
nosnucaxapuaoB. ['uaponus nonmucaxapuaos. KauectBennas peakuus Ha kpaxmail. [lonucaxapussi B
npupojJe, WX OuoJIorHYecKass poyib. B3auMoaeicTBHE IEIUIION03bI C HEOPraHUYECKUMU |
KapOOHOBBIMH KHCIIOTAMU — 00pa30BaHUE CIIOKHBIX I(DHUPOB.

A3o0Tcoepxaliyue OpraHudecKne coeJMHeHust

Amunbl. CoctaB u cTtpoenue amuHOB. Krnaccudukanus, u3zomepus U HOMEHKJIATypa
amMuHOB. Anudarudyeckue amuHbl. AHWIMH. [lomydeHne aMWHOB: AaJKHIIMPOBAHHWE aMMHUAKa,
BOCCTAHOBJICHHE HUTPO coenuHeHud (peakuus 3uHuHA). DuU3NyecKue CBOMCTBA aMHHOB.
XUMUYECKUE CBOMCTBA aMHUHOB: B3aMMOJEHCTBUE C BOJOW M KHUCIOTaMHU. ['OMONOrHyYeckuid psina
apOMATHYECKUX aMUHOB. AJIKWIMPOBAHUE U allMJIMPOBAHUE aMUHOB. B3auMHoOeE BIIMSHHE aTOMOB B
MOJIEKyJIaX Ha MpHUMepe aMMHuaka, anu(aTHUYeCKHX W apoMaTHYeCKHMX aMHUHOB. [IpuMeHeHwue
aMUHOB.

AMUHOKHMCJIOTBI M Oejiku. CocTaB M CTpOEHHE MOJEKYJ aMHUHOKHUCIOT. W3omepus
AMUHOKHCIIOT. J[BOMCTBEHHOCTh KHUCIOTHO-OCHOBHBIX CBONCTB AMUHOKHCIOT M €€ IPUYHHBL
BzaumopeiictBue aMUHOKHCIOT C OCHOBaHMSAMHU. B3anmMoaeicTBHE aMUHOKHCIOT C KHCJIOTAMH,
oOpa3oBaHue ClI0XHBIX 3¢upoB. OOpazoBaHuE BHYTPUMOJICKYISIPHBIX COJieH (OMMOISPHOTO HOHA).
Peakuus monukoHaeHcauuu amMUHOKUCTOT. CHUHTETHYECKHE BOJIOKHA (KampoH, 3HAHT W JIp.).
buonoruueckas ponb aMuHOKUCIOT. [I[puMeHeHre aMMHOKUCIIOT.

benku kak mpupognbie Ouomnonumepsl. llenTuanas rpymnmna aToMOB M MENTHAHAS CBS3b.
[Tentuasl. benku. [lepBuunas, BropuyHasi ¥ TpETUYHAS CTPYKTYPhI OelIKoB. XUMHUECKHUE CBONCTBA
OCJIKOB: TOPEHUE, ICHATYpaIusl, THAPOJIN3, KAYECTBEHHBIE (IIBETHBIC) PEAKIIUH.

BricokoMO/IeKYJISIPHBIE COEUHEHHS

OOue MOHATHA: MOHOMEp, MOJMMEp, CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEpHU3alUu.
Peaknmn nommMepmsanmu M NOJAMKOHAEHcauuu. llommMepel, monmywyaemele — peakunuein
HNOJUMEpHU3aly  (MOJUATUIICH, MOJUNPONUICH, MNOJUBUHUIXIOPHU, MOJIMMETUMETAKPHIIAT).
Kayuykn. IIpuponaHblii M CHHTETHYECKHME KaydyKH, BYJIKaHHM3auus KaydykoB. Ilommmepsl,
HOJy4aeMble M0 Peakluy NoauKoHAeHcauu. DeHonpopMalibIeruaHble CMOJIBI.

XuMHUs 1 001I1eCTBO

XuMmusd 1 HpOI/ISBOI[CTBO. XI/IMI/ILIGCKaSI HpOMI)IIHJ'IeHHOCTI), XUMHNYCCKasad TCXHOJIOTUA. CBIpI)e
JUIsT XMMHUYECKOW MPOMBIIUIEHHOCTH. Boaa B XMMHYECKON MPOMBINIJIEHHOCTH. ODHEpPrus s
XUMHUYCCKOT O HpOI/ISBO)ICTBa. HaquLIe HpI/IHHI/IHI)I XUMHUYCCKOT O HpOI/ISBO,ZICTBa. BamnTa
OKpY’KaloIlel cpeAabl W oOXpaHa TpyAa NPU XUMHUYECKOM Mpou3BojacTBe. (OCHOBHBIE CTaJIUU
XUMHYECKOTO MPON3BO/ICTBA (aMMHUaka 1 MeTaHoja). CpaBHEHHE TPOU3BOJICTBA ITHX BEIIECTB.

buonornuecku BaxkHble OPraHUYECKHE COETUHEHUS U UX CBOMCTBA.

Y4eOHO-MeTOANYEeCKUH KOMILJIEKT

1. Ta6puensu O.C., Octpoymos WU.I'., Cinaaxos C.A., Xumus (6a30Bbiii yposeHs), AO
N3narensctBO [Ipocsemenue

2. Tabpuensn 0. C, OctpoymoB U. T'. Oprannyeckas XMMHS B TECTax, 3aa4ax,
ynpaxseHu sx. 10 k1. — M.: Ipoda.
3. Tabpuensn 0. C, OctpoymoB U. T'. OOmrast xuMmMusg B TecTaX, 3ajayvax,

ynpaxseHusx. 11 k1. — M.: [Ipoda.

4. Taopuensu O.C., T. T. JIsicoBa «Xumus. 11 knacc. Ipodunbabiii yposens» / O. C.
["a6puensn, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda.



5. Tabpuensn 0.C, Pewreros II. B., Octpo ymoB . I'., Hukutiok A. M TI'otoBumcs
K €JMHOMY TOCYJapCTBEHHOMY dK3ameHny. — M.: Jlpoda.

6. TabGpuensn 0. C, OctpoymoB U. T'. Xumus. Matepuansl 11 NOATOTOBKH K
€IMHOMY TOCY/IapCTBEHHOMY SK3aMEHY M BCTYNHTENIBbHBIM dK3aMEHaM B By3bl: Yued. mocobue. —
M.: ipoda.

7.  Epemun B.B., Kyssmenko H.E., Tepenun B.W. u np./ Iox pen. Jynuna B.B., Xumus
(6a30BsIit ypoBens), OO0 JIPODA.

8. Epemun B.B., Kyssmenko H.E., Tepenun B.U. u ap./Ilox pen. Jlynuna B.B., Xumus
(yrimyonennsiii yposens), OO0 JJPODA.

9. Iysakos C.A., Mammnuna H.B., Tlonkos B.A., Xumus (yriay6ieHHslii yposens), AO
N3natensctBo IIpocBenienue.

10. Kysemenko H.E. u nap. Hauana xumuu (CoBpeMeHHBIH Kypc 110 XMMHUH) (J1F000H roz
W3/IaHHS ).

11. EI'2-2024. Xumus. TUNOBbIE SK3aMEHALIMOHHbIE BAPUAHTEL.

Bapuanr-1
Yacrtp 1
Omeemamu Kk 3a0anuam 1-26 aenaomca nocnedoeamenpHocms yugp. 3anuniume omeem 6 nojie Omeema 6
mexcme pabomol. L{ugppvt 6 omeemax na 3adanun 5, 8, 9, 11, 16, 17, 21-26 mocym nosmopsanibcsi.

s BeIONHEHUs 3a0aHuid 1-3 UCTIOAB3YyHTE CIEIYIONINMI Pl XUMUYECKUX JIEMEHTOB. OTBETOM B
3aJaHUAX 1-3 sBnsercs IMOCJICA0BATCIIBHOCTD, IOA KOTOPBIMU YKa3aHbl XUMHUYCCKUC 3JICMCHTLI B
maHHoM psany 1) Li 2)P 3)B  4)Cu 5)N.

1. Onpenenure, aTOMbI KAKHX M3 YKa3aHHBIX B Py SJIEMEHTOB B OCHOBHOM COCTOSIHUH MUMEIOT 3JICKTPOHHYIO (hOpMYITy
BHCIIHCTO 3HepI‘eTI/I‘IeCKOFO ypOBHH IlSl. 3ar11/1m14Te B IIOJIC OTBCTA HOMepa BbIGpaHHI)IX 3JICMCHTOB.
OTBeT:

2. V3 yka3aHHBIX B Py XHMHYECKHX 3JICMEHTOB BBHIOCPHUTE TPH 3JEMEHTa, KOTophle B Ilepmomnmdeckoii cucreme
xummudecknx sieMeHToB J[. V. MeHneneeBa HaxomsTcs B OJHOM TepHoze. PacromoxuTe BBEIOpaHHBIE 3JEMEHTHI B
MOPS/IKEe YMEHBIIICHUS KX aTOMHOTO paanyca.

3aHI/IH_II/ITe B II0JIC OTBCTA HOMepa BI)I6paHHI)IX DJICMCHTOB B Hy)KHOﬁ IIOCJICJOBATCJIbHOCTH.

OTBeT:

3. U3 uncna yka3aHHBIX B PsIIy SJIEMEHTOB BBHIOGPHUTE JIBA DJIEMECHTA, CTEIICHb OKHUCJICHUS KOTOPBIX B OKCHIAaX MOMKET
MPUHUMATH 3HAUYCHUE +2.

3anumuTe B IOJie OTBETa HOMEPa BEIOPaHHBIX JIIEMEHTOB.

OTBeT:

4. V3 mpe/ioKeHHOTO TIepedHsl BBHIOEpUTE ABA COEAWHEHHWS, B KOTOPBIX MPUCYTCTBYET KOBAJIEHTHAs TOJSIPHAS
XUMHYECKAS CBSI3b.

1) KCI 2) K;SO3; 3) NaH 4) F; 5) H.0

3anuimTe B MOJIe OTBETA HOMEPa BHIOPAHHBIX BEIIECTB.

OrtBer:

5. Cpenu npemioxkeHHbix (HOpMyJ1 BELIECTB, PACIOIOKEHHBIX B IPOHYMEPOBAHHBIX sS4elikax, BoibepuTe (POPMYIIBL:
A) xucnoit conu; b) cpeaneii conm; B) 0CHOBHOTO THIPOKCHIA.

1. Mgo 2. H,S0s 3. N0
4. Cr(OH)s 5. Ca(OH)CI 6. K;HPO,
7. NH4NO3 8. Fe3O4 9. Mn(OH)z

3anumuTe B TaOJIHUIy HOMEpa sIYECK, B KOTOPBIX PACHOJI0KEHBI BEIIECTBA, [T0]] COOTBETCTBYIOIIMMU OyKBAMHU.
OTBeT:



A b B

6. JlaHbI ABE IPOOHPKH C paCTBOPOM CEPHON KHUCIOTH. B mepByto mpoOupKy qOOaBHIIN paCTBOPHMOE B BOJE BEIIECTBO

X. B pesymbrate peaknmy BbIanOensiiiocaiok. Bo Bropyro mpoOupky noGaBwinm pacTBop BemiectBa Y. B artoit

NpoOHpPKe MTPOHU30IILIA PEaKInsl, KOTOPYIO ONUCHIBAET COKPAIIEHHOE HOHHOE YpaBHEHHE:

H*+ OH = H,0

W3 npennoskeHHOTO IepedHs BeIOepuTe BemecTBa X U Y, KOTOPbIe Y4acTBOBAIIH

B OIMCAHHBIX PEAKLUIX.

1) cynedar ammoHus

2) TUAPOKCH] IIUHKA

3) xapOonat Gapus

4) THOPOKCH KAJTHsI

5) XIOpHL CTPOHIIHS

3anumuTe B TaOIHIy HOMEpa BRIOPAHHBIX BEIIECTB ITOJI COOTBETCTBYIOMIUMHU OYKBaMH.

OrtserT:
X1lY

7. YCTaHOBUTE COOTBETCTBHE MEXIy (POPMYJION BEIIECTBA M PEATEHTAMH, C KXKIBIM U3 KOTOPBIX 3TO BEIECTBO MOKET
B3aUMOJICHICTBOBATh: K KAXKIOH MO3MIKH, OOO3HAYCHHOW OYKBOW, MOJ0EPUTE COOTBETCTBYIOIIYIO IO3HUITHUIO,
0003HauCHHYO (PO,

DOOPMVIJIA BEILIECTBA PEATEHTBI
A) a30THast KUCIOTa 1) NasPOs, HCI, CO;
b) 6pomua ammoHus 2) AgNO3, Ca(OH),, KOH
B) ruapokcun 6apus 3)Pb, S,C
I') HaTpwmii 4) Ca0, K3SOq, Br,
5) S, H20, Cl>
3anumre B TabIUIy BRIOpaHHBIE IU(PHI 1] COOTBETCTBYONIMMHU OYKBaAMH.
OtBeT:
A b B [

8. YcraHOBHTE COOTBETCTBHE MEXIY HMCXOAHBIMH(-bIM) BELIECTBAMHU(-OM), BCTYMAIOIMMHU(-UM) B pPEAKIHIO, U
MPOJIYKTaMH 3TOH pEeakIWu: K KaXKJ0W MO3WIMu, 0003HAaYeHHOH OYyKBOMW, MOJOEpHTE COOTBETCTBYIOUIYIO MO3HIHUIO,
0003HaueHHYIO TH(POH.

HUcxonubie(-oe) BemecTBa(-0) Ipoaykrsl peakumii

A) KHCO3+ KOH — 1) KNO3 + CO; + H,0O
B) KHCO;+ HCl— 2) KNOs + CO + H,0

B) K>CO3+HNO3; — 3) K,CO3 + H,O

I') K,CO3 +BaCl, — 4) KCI + CO2+ H,0

5) BaCO3 + KClI
3anuuiure B TaOJIMIy HOMepa BHIOPAHHBIX BELIECTB [10]] COOTBETCTBYIOLIMMHU OYKBaMH.
OTBeT:

A b B [

9. 3azana crieyromias cxema IpeBpalieHust BEIEeCTB:
X Y
H,SO; — H,SOs — HCI

Omnpenenure, Kakue U3 yKa3aHHbBIX BELIECTB SBIISIOTCS B-BaMH X U Y.

1) H,0

2) Cl2 (p-p)

3) SO,

4) K0

5) KCI

3anumuTe B TAaOIUIYy HOMepa BEIOPAHHBIX BEIIECTB IOl COOTBETCTBYIOIIMMHU OyKBaMH.
OrtserT:

X Y




10. YcraHOBHTE COOTBETCTBHUE MEXY HA3BAHHEM BEIECTBA M €r0 MPHHAJIEKHOCTHIO K ONpe/ieieHHOMY(0M) Kiiaccy
(Tpymie) OpraHUYecKMX COEJAMHEHHH: K KaXIOW MO3UIMH, 0003HAUEHHOW OYKBOH, MOIOEPUTE COOTBETCTBYIOILYIO
MO3HIIMIO U3 BTOPOTO CTOJIONA, 0003HAYCHHYO IIH(POI.
HA3BAHUE BEHIECTBA KJIACC (T'PVIIIIA)

OPTAHMUYECKHUX COEZ[I/IHEHI/IPI

A) »Tananb 1) anpuerun

b) aneron 2) xeToH

B) xymon 3) apoMaTu4ecKuil yriieBoAOPO/I
4) coupt

3anuuuTe B TaOJIHUILY BRIOpAHHBIC UGPHI TOJT COOTBETCTBYIOLIMMHU OYKBaMU.

OtBer:

A b B

11. U3 npemioKeHHOrO TepeyHs BEIIECTB BhIOCPHUTE JIBa BEIIECTBA, BCE aTOMBI yriIepoja KOTOPHIX HAXOJSTCS B
COCTOSIHMM SP>-THOPHAU3ALIKHY.

1) ronmyon

2) 6enzou

3) AMBHUHUIT

4) aneranbaerun

5) uzomnpen

3anuiuTe B MOJ€ OTBETA HOMEPA BHIOPAHHBIX BEIIECTB.

OtBeT:

12. VI3 npeayioxKeHHOTO TIEPEYHS BEIIECTB BEIOCPHUTE [1Ba YTIIEBOJOPOA, IPH B3aMMOACHCTBHH KOTOPHIX C XOJIOTIHBIM
pacTBOpOM IepMaHTaHaTa Kajaus o0pa3yeTcs IBYXaTOMHBIA CITHPT.

1) nponex

2) sran

3) byren-2

4) nenTuH-2

5) nuk00yTaH

3anuimTe B MOJ€ OTBETA HOMEPA BHIOPAHHBIX BEIIECTB.

OrtserT:
13. U3 npeasnoxxeHHOTo HepeyvHs BEIOSpUTE 1Ba YTBEPIKICHHUS, KOTOPBIE CIIPABEIIHBBI IS gt
1) obpa3syer cioxHbIe d(HUPEI NH,

2) He pearupyer ¢ KHCIOTaMH

3) He pearupyer co IeJI04YaMH

4) o0pasyeT CHIIbHOKHCIIBIN BOJHBIA PacTBOP
5) obpasyercst pu THIPOIN3E OEITKOB

3anumuTe B I0Jie OTBETa HOMEPa BRIOPAHHBIX YTBEPKICHU.
14. VYcraHOBHTE COOTBETCTBHE MEXKIy pEarupyIOIIMMH BENIECTBAMH W OPTraHHYECKHM IPOTYKTOM, KOTOPBIHA

MPEUMYIIIECTBEHHO 00pa3yeTcsl MpU B3aUMOJCWCTBUM JTHX BEIIECTB: K KaXJIOH MO3HWIMH, 0003HAUYEHHOW OYKBOW,
noabepuTe COOTBETCTBYIONIYIO TIO3UINI0, 0003HAUEHHYIO LIU(POH.

PEAI'NPYIOLIME BEHIECTBA MPOJYKT B3AUMOJIEMCTBHUSA
A) metaH (130.) 1 xJI0p 1) osran
B) uukionponan u BOIOpoOA 2) 1-6pommpomnan
B) aunerunen u Bonopon 3) 2-6pommpomnan
I') nponan u 6pom 4) xynopMeraH
5) mpoman

6) TeTpaxyiopMeTaH
3anumuTe B OTBET IU(PHI, PACTION0XHB UX B TOPSIIKE, COOTBETCTBYIOIIEM OyKBaM.
OrtserT:



15. YcTaHOBUTE COOTBETCTBUE MEKIY PEArdpPYIONIMMH BEHIECTBAMU U YIJIEPOIOCOICPIKAIIUM MPOAYKTOM, KOTOPBIi
obpasyeTcss MpU B3aMMOJCHCTBMM OTHUX BEIIECTB: K KAXIOH mo3unuu, 00O03HAueHHOW OyKBOH, moadepuTe
COOTBETCTBYIOILIYIO TO3UIINIO0, 0003HAUCHHYIO U(POIA.

PEATUPYIOIIUE BEIIECTBA MPOJYKT B3AUMO/JIEM CTBUS
A) mporneH u Boja 1) NIPOIIaHOH
bB) nponmoHoBas KuCI0Ta U HATPUN 2) MPOMTHUOHOBAS KUCIIOTa
B) aneToH 1 Boxopos 3) IIPOTAHOJI-2
I') npomastajb U BOAOPO 4) npomaxo-1
5) [IPOIIMOHAT HATPHS
6) [IPOIIMJIAT HATPHS
3anumuTe B OTBET IMU(PHI, pACTION0XHUB UX B TIOPSIIKE, COOTBETCTBYIOMIEM OyKBaM:
A|lB |B |T

16. 3apaHa cieyromnias cxema NpeBpaIeHHUs] BEIIECTB:
H.0, Hg?* Y

C,H» — X — CH3COOH
Omnpenenure, Kakue U3 yKa3aHHBIX BELIECTB ABJISIOTCS BEIecTBaMu X U Y.
1) aneransaerum
2) Bozopon
3) STHJIOBBIN CIUPT
4) amMuauHbIii pacTBop okcumaa cepedpa (1)
5) rugpokcua meau (1)
3anuuiure B TaOJIUIy HOMEpa BHIOPAHHBIX BELIECTB M10J] COOTBETCTBYIOLUIUMHU OYKBaMH.
OtBer:

17. V3 mpemioXEHHOrO MEPeYHs THUIIOB PEAaKIMi BBIOCPUTE [BAa THIA PEAKIUH, K KOTOPHIM MOXHO OTHECTH
B3aUMO/ICHCTBHE YKCYCHOM KHCIIOTHI C pAaCTBOPOM THIPOKCHIA HATPHS.

1) mpakTiuecku HeoOpaTuMas

2) KaTaauTHYECKas

3) OKHCITHTEIHHO-BOCCTAHOBUTEIbHAS

4) peakuus HEWTpaIH3aIUU

5) peakiust 3aMemIeHus

3anuumTe B 10Jie OTBETa HOMEPA BHIOPAHHBIX THUIIOB PEAKIIHiL.

OTtBeT:

18. 13 npensnoxkeHHOro mnepedns BLIOEPUTE [Ba BHEIIHUX BO3AEHCTBUS, KOTOPHIE IPUBEAYT K YBEIMYEHUIO CKOPOCTH
peakiuu okucieHus okcua cepsi (1V).

1) yBenmueHHE KOHIIEHTPAINH KUCIOPOIa

2) MOHIKEHUE TaBIICHUS

3) nOHMWKXEHNE TEMIIEPaTyPhI

4) ncnonp30BaHUE KaTananzaTtopa

5) yBenuueHue KoHIeHTpamuu okcuaa cepsl (1V)

3anuimTe B MOJIe OTBETA HOMEPA BRIOPAHHBIX BHEIIHUX BO3JICHCTBUH.

OtBeT:

19. YcraHoBUTE COOTBETCTBUE MCKIY YpaBHCHHUEM pCaKIUn U CBOICTBOM 3JIEMEHTa XJIOpa, KOTOPOC OH IMPOSABJIACT B
3TOH peaknuun: K Ka)K)IOﬁ IIO3UIINH, 0003HaYEeHHOM 6yKBOﬁ, HO,H6€pI/ITC COOTBETCTBYIOIIYIO IMO3UIIUIO, 0603Ha‘{eHHyIO

U pou.
CXEMA PEAKIIUA CBOWCTBA XJIOPA
A) FeClz + HI — FeCly + I + HCI - 1) HE MPOSIBISIET OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB
B) FeCl; + Cl; — FeCls 2) Y OKHUCJIMTEIb, U BOCCTAHOBHUTEIb
B) KCIO; — KCl1 + O3 3) TOJIBKO OKHCITUTEINb
4) TOJIBKO BOCCTAHOBHUTEIb
3anuiure B TabAMIy BEIOpaHHBIC U(PHI 0] COOTBETCTBYIOIIUMHU OYKBaMH.
Otser:

A [B [B |




20. YcTaHOBUTE COOTBETCTBHE MEXIY COJBIO U MPOAYKTAMH JJIEKTPOJIM3a BOIHOTO PACTBOPA ITOW COJM, KOTOpBIC
BBIJICTIMIIMCh HA MHEPTHBIX JJIEKTPOJAX: K KaKIOH MO3UIKHU, 0003HAYCHHON OYKBOMU, MOJAOEpUTE COOTBETCTBYIOIIYIO
MO3UITNI0, 0003HAYECHHYIO ITU(PPOT.

OOPMYVYIJIA COJIU [TPOAYKTbI DJIEKTPOJIN3A
A) AI(NO3)3 1) Mertami, KUCIOPO.
B) CuCl; 2) MeTaml, rajJoreH’
B) KCls; 3) BOmOPO, KUCTIOPO.T
5) Bomopom,ramoreH
3anumuTe B TAaOIUITy BRIOpaHHBIE U PHI IO COOTBETCTBYIOIIIMH OYKBaMH.
OrtserT:
A b B

I[J'Iﬂ BBITIOJTHCHHMA 3a/IaHUS 21 HCHOJ’ILSyﬁTe CJICAYIOMNEC CIPAaBOYHbIC NJaHHBIC.

KoHuenTpanms (MOJSpHAsi, MOJIB/JT) MOKA3bIBAET OTHOIICHHE KOJIHMYECTBA PAcTBOPEHHOro BemiectBa (N) K 00BEMY
pactBopa (V).

pH («m» am») — BOAOPOIHBIN MOKa3aTelb; BEIMYHUHA, KOTOPAs OTPaKaeT KOHIICHTPAIIMI0 HOHOB BOJIOPOJIa B PaCTBOPE
1 UCTIOJIB3YCTCA JJId XapaKTCPUCTUKU KUCIIOTHOCTHU CPCbI.
Lkana pH BogHbIX pacTBOpOB
3rIeKTPOSINTOR

T T T T T T T T T T T T T T 1
pH o1 2 3 4 5 6 7 8 9 10 11 12 13 14

KUCNoTHas cpeaa weno4vHas cpeaa

cnabo
wenoyHas

cnabo
Kucnas

CUNbHO
kucnas

CUNbHO
uienoyHasn

Cpena
pacTeBopa

HeuTpanbHas

21. Jlns BewiecTs, MPUBEAEHHBIX B [IEPEUHE, ONPEISINTE XapaKkTep CPebl MX BOJIHBIX PACTBOPOB.
1) FeSO,
2) NaNOs
3) K2S
4) HCI
3anumiTe HOMEpa BEIIECTB B TOpsAAKE Bo3pacTaHusi 3HadeHWs pH MX BOXHBIX pacTBOPOB, YUYMTHIBAS,
KOHIIEHTPAIHS BEIIECTB BO BCEX PACTBOPAX (MOJIB/JI) OMHAKOBASI.
Ortger: |

4qTo

- J-0L _]-1

22. YcraHOBUTE COOTBETCTBHE MexJy BHemHHM BosielcTBueM Ha cuctemy 2NOq ) + Oy < 2NOy ) + Q m

CMECIICHUEM XUMHUYECCKOI'0 PAaBHOBECHSA.

BHeninee Bo3aeiicTBue

A) TIOHWXEHHE TEMIIEPATYPbI

b) moBwImeHe naBaeHMst

B) nossimenue konnenTpanuu NO2

CMenienne XMMH4€CKOT0 PAaBHOBECHSI

1) cmemaeTcst B CTOPOHY NMPSIMOM peakIiy
2) cMemiaeTcs B CTOpOHY 00OpaTHOM peakinuu
3) HE IPOUCXOANUT CMEIICHUST PABHOBECHS

I') nosbimenne konneHrpaun NO
3anunure B TabiuMIy BEIOpaHHbBIE HUQPHI 1101 COOTBETCTBYIOIIMMHU OyKBaMHU.
Otser:
A|B

B| T

23. B peakTop MOCTOSIHHOTO 00bheMa MOMECTUITH HEKOTOPOE KOJIMYECTBO a30Ta U BOAOPO/a. B pe3yibrare npoTeKaHus
obpatumoii peakuuu Nz )y + 3H2 () <> 2NH3 () B peakumoHHO# crcTeMe yCTaHOBIWIIOCH XUMHUYecKoe paBHOBecue. [1pu
3TOM MCXOJIHAsl KOHIICHTPAI[HS a30Ta COCTABMIIA | MOJIB/JI, a pABHOBECHASI KOHIICHTPAIMS BOAOPOAa H aMMHaKa —

0,1 mous/11 1 0,6MOJIB/1 COOTBETCTBEHHO.

Omnpenenure papHoBecHyI0 KoumenTpanuio Nz (X) u ucxoauyro kornerrparuo Ha (Y)

Bribepure U3 crucka HOMepa MPaBUIbHBIX OTBETOB.

1) 1 momnw/n

2) 0,6 Mmob/n



3) 0,7 monb/n

4) 0,9 monb/n

5) 0,1 momnw/n

6) 0,3 Mmob/n

3anuinmmre B OTBET HUMPHI, PACIIOIIOKHB UX B MOPSIKE, COOTBETCTBYIONIEM OyKBaM:
X 1Y

24. YCTaHOBHTE COOTBETCTBHE MEXIy HA3BaHWSAMH [BYX BELIECTB M PEAKTUBOM, C IOMOIIBIO KOTOPOIO MOXKHO
Pa3IMYUTE STH BELIECTBA: K KaXIOH MO3ULIWH, 00O3HAYeHHOH OyKBOW, MOAOEPHTE COOTBETCTBYIOLIYIO MO3ULUIO,
0003HaueHAYIO TH(POTA.

Ha3zBanus BemecTs PeakTus

A) nponanoi-1 u raMIepuH 1) Cu(OH),

b) nponanains 1 IpoONaHOH 2) [Ag(NH3)2]OH (p-p)

B) denon u 6enzon 3IHK

I') 6en3on u ATaHON 4) bpomHas BoJa

5) NaHCOs3

3anuniure B TabIUIy BEIOpaHHBIC HU(PHI 110]] COOTBETCTBYIOIIMMHU OyKBaMH.
Ortser:
A b B [

25. YcraHOBUTE COOTBETCTBUE MEXKy BELICCTBOM U OOJACTHIO €r0 MPUMEHEHHS: K MO3MIMH, 0003HAUEHHOH OyKBOH,
Mo I0EPHUTE COOTBETCTBYIONIYIO MO3UITUI0, 0003HAUCHHYIO IH(PO.

Beuectso O0JacTh NpUMEHEHHs
A) anetmiieH 1) MuHepaspHOE YI00peHHe
b) o30H 2) o0e33apakuBaHHUE BOJBI
B) HuTpar HaTpus 3) cBapka Hu pe3Ka METAIJIOB
4) KOMIIOHEHT He3aMep3aroIuX KUIKOCTeH

3anuniure B TabIUIly BEIOpaHHbBIE HU(PHI 110l COOTBETCTBYIOIUMHU OyKBaMHU.
OrtserT:

A b B

Omeemom K 3a0anusam 26-28 saensemcsa uucno. 3anuuwiume mo 4UCio 6 nojie omeema 8 meKcme padomol,
coonoan npu 3mom yKa3aHHyl) Cmeneénb mouHocmu. Eoqull(bl umepenun c]mxuuecxux éeéludYuUH nucamb He
HYJICHO.

26. Brruncnute Maccy coiu (B TpamMmax), KOTOPYIO HYKHO B3sTh i mpurotosieHus 250 v 20%-noro
pacTBOpa COJIH.

OrtBeT: T (3amuImMTe YMUCI0 ¢ TOYHOCTHIO 0 IENBIX. )

27. Kaxoii 00b€M (H.y.) Kuciopoa (B TuTpax) norpedyercs ass noiaHoro cropanus 20 i (H.y.) nmpomnana?
Ortger: 71 (3anuIIuTe YUCIIO C TOYHOCTHIO 10 IEITBIX.)

28. Kakoit 00b&M (H.y.) KucIiopoaa (B JIMTpax) oOpasyercs Mpu pa3inoxkeHuu 2 Moib Hurpata meau (11)?
Ortser: 71 (3aMUIIUTE YHUCIIO ¢ TOYHOCTBIO 10 JECATHIX. )

Yactb 2

Hns Beimonnenus 3aganuit 29 m 30 ucOONB3yHTE CIEAYIOMIMM IMEpeuYeHb BELIECTB: NEPMAHTAHAT
HATPUs, KOHIIEHTPUPOBAHHAS COJITHAs KHUCIIOTa, CYJb(OUT HATPHs, CepHas KUciaoTa, Gocdar kamus.
JlomycTrMO MCTIOJIb30BaHME BOJHBIX PACTBOPOB BEIIECTB.

29. U3 MPEAJIOKEHHOI0 MEPECUYHA BECIICCTB BBI6epI/ITe BEOICCTBA, MECXKAY KOTOPBIMHM BO3MOXXHa OKHUCJIHUTEIIBHO-
BOCCTAaHOBHUTCIIbHAA pPEaKIuA, IMPOTEKaromasa ¢ BbIACJICHUCM Tra3a JKENTO-3€JIEHOTO 1IBETA. anuiure YpaBHCHHUE
BO3MOYKHOM OKHUCJIIUTEILHO-BOCCTAHOBUTEIBHOM peaKkuun. CocTaBbTe BHGKTpOHHLIﬁ Ganch, YKQXUTC OKHCIUTECIIb U
BOCCTAaHOBHUTCIIb.

30. M3 mpemioxeHHOro TEpeyHs BEIIECTB BBIOEPUTE BEIIECTBA, MEXIY KOTOPHIMH BO3MOKHA DPEaKIMs HOHHOTO
oOMeHa. 3amnuIInTe MOJICKYJISIPHOE, IOJHOE M COKpPAIIEHHOE HMOHHOE YypaBHEHHS TOJBKO OJHONW W3 BO3MOXKHBIX
peaxuuit.



31. Cepy craBuiu c xese3oM. [IpogyKT peakiuy pacTBOPWIN B BOJHOM PAacTBOpPE XJIOPOBOJAOPOAA. BeinenuBmiics
IIPU 3TOM a3 COXKIJIN B U30BITKE KUCIOpoaa. ['a3000pa3Hble MPOTYKThl TOPEHUS IPOMYCTUIIN Yepe3 U3BECTKOBYIO BOAY
Hanuimre ypaBHeHUS 4eThIPEX OMMCAHHBIX PEAKLUI.

32. TIpu moMoIy YpaBHEHHUI PEaKIUU OCYIIECCTBUTH MPEBPAIICHU:
Capr, t Hy, Pt KOH(cmupr.), t KMnQ4,H20, 0°C
arneTwieH  — X1 — X2 —  XIJIOPUUKIOTEKCaH — X3 — Xa
[pu 3anucu ypaBHEHUH pEaKLUK UCTIONB3YHTE CTPYKTYPHBIC (POPMYJIBI OPraHMIECKUX BEIIECTB.

33. [lpu c)XUTaHUU JUTIENTHIA TPUPOIHOTO TIPOUCXOXKICHIS Maccoi 6,4 T momydeHo 5,376 1 (H.y.) YIJIEKHUCIIOTo ra3a,
4,32 r Bozer 1 896 Mt (H.y.) a3ota. [lpu rugpomu3e JAHHOTO TUIIETITHIA B MIPUCYTCTBUH COJITHOW KHCIIOTHI 00pa3yercs
TOJIBKO OJIHA COJIb.

Ha ocHOBaHMY TaHHBIX yCIJIOBUS 3a1aHHsL:

1)npounsBenTe BHIYUCICHNUS, HEOOXOIUMBIE /IS YCTaHOBJICHUS MOJICKYJISIPHOM (hOPMYJIBI JUIIENITU/AA U 3aMUIIUTE €TO0
MOJIEKYJISIPHYIO (hOPMYITY;

2)cocTaBbTe CTPYKTYPHYIO (hOPMYITy 3TOTO JMIIENTHIA, KOTOpas OJHO3HAYHO OTPa)kaeT MOPSIOK CBSI3U aTOMOB B €r0O
MOJIEKYIE;

3)HanMIIUTe ypaBHEeHNE PEaKIUH THIPOJIN3A JUIICTITHIA B IPUCYTCTBUH CONSHOH KUCIIOTHL

34. Tlpu npokanMBaHWM HABECKH IE€pMaHraHaTa Kamms cobpamu 1,121 (H.y.) kucinopoma. K tBepmomy ocratky
n06aBwIM M30BITOK BOJBI, ITOCIE YE€r0 HEPACTBOPHUBILIEECS BEIIECTBO OTACTHIN (MIHTPOBAHHEM, BBICYLIMINA U 3aTEM
MOJIHOCTBIO pacTBOopwiin B 100 T KOHUEHTPUPOBAHHOM COJIIHOM KHCIOTHL. PaccuuraiiTe MaccoByl0 MO0 COJH
MapraHua B OJy4E€HHOM PacTBOpE.

B oTBeTe 3amummTe ypaBHEHHs peakluil, KOTOpble YKa3aHbl B YCJIOBMM 3a/lauM, W IPUBEAUTE BCE HEOOXOIUMBIE
BBIYMCIICHNA (YKa3bIBaiiTe AMHUIIBI U3MEPEHUS 1 0003HAUSHHUSI HCKOMBIX (DU3NUECKHUX BEJIUYHH).

OTBeTHI /151 TECTOBBIX 33/1aHUIl IepeHecUuTe B TA0JMIY:

Nesonp. |1 2 3 4 5 6 7 8 9 10

OtBer

Ne gonp. |11 12 13 14 15 16 17 18 19 20

OTtBeT

Ne onp. |21 22 23 24 25 26 27 28 29

OtBer




