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EXUMMMST»



HOACHUTEJBHASA 3AIINCKA

[IporpaMma BCTYNHTENBHOTO HCIBITAHUS COCTaBIEHA Ha OCHOBe PDenepalbHOro
roCyJapCTBEHHOTO 00pa30BaTeIBLHOTO CTaHAapTa CpPEIHEro OOIero oOpa3oBaHUS U
®denepadbHOTO TOCYAAPCTBEHHOIO 0O0pa30oBaTEIBHOTO CTaHAApTa OCHOBHOTO OOIIEro
oOpa3oBaHUs.

DK3aMeH MPOBOIUTCS B MUCbMEHHOM (popme, THCTaHITMOHHO.

AOUTYypHUEHTY HEOOXOIUMO BBITIOJIHUTH YeThIpe IPYNIbI 33 JaHUH.

B nepBoii rpynne 3amanuii Haio BRIOPATH ABA MPABWIBHBIX OTBETA U3 HECKOJIBKHUX
MPEJI0KECHHBIX.

[Ipy BbIMONHEHMHU 3aJaHUl  BTOPOH Trpynmbl HEOOXOJUMO YCTaHOBUTH
COOTBETCTBHE MO3UIMNA, JAHHBIX B MPABOM M JIEBOM CTOJOIAX 3aJaHus, W BIOHCAaTh B
Ta0IUILy BEIOpaHHBIE OYKBBI 110]] COOTBETCTBYIOIIMMHU LU(PpaMu.

[Ipy BbIMOTHEHUM 3aJaHUN TpeTbedl TIPyNNbl HEOOXOAUMO MPOAOTKUTH
MIPETIOKEHHE C LIETBIO MPUIaHUs eMY MPABWILHON U 3aBEPIICHHON (POPMBI.

3afgaHus 4eTBePTOil ITPYNIbI NPEANOaraloT pa3BEpHYThI MUCbMEHHBIM OTBET Ha
BOIPOCHI IK3aMEHAIIMOHHOTO OuJieTa.

[IpoaoMmKUTENPHOCTh PK3aMeHa cocTaBisieT Tpu 4aca (180 MuHYT) ¢ MoMmeHTa

MOJIy4eHUS 3aJJaHuil aOUTYpUEHTaAMHU.



KPUTEPUU OLIEHKHA

MakcumaibHast oLeHKa 3a sk3ameH — 100 6auos.

B mnepBoii rpynme npemnaratorcs 10 3agaHmii Ha BBIOOp JBYX NpPaBUIIBHBIX
OTBETOB M3 HECKOJBKUX MPEMJIOKEHHBIX. [IpaBUiIbHBIA BBIOOP OTBETOB COOTBETCTBYET
IBYM OaiiaM 3a Kaxkjoe 3ajaHue. Eciiim oTBeT BbIOpaH HENpaBUIIBLHO, TO OH HE HUMEET
OaJibHOTO SKBUBaJieHTa. [Ipu ycHemHOM BBIMOJHEHUW 3alaHUid JAHHOW TpYMIbI
abuTypueHT MokeT HaOpaTh MakcuMaibHO 20 0a/1710B.

[Ipy BbIMONHEHUM 3aJaHUN  BTOPOH Trpynmbl HEOOXOJUMO  YCTAaHOBUTh
COOTBETCTBHUE IO3MIIMI, JAHHBIX B MPAaBOM M JIEBOM CTOJIOUAX 3a/JaHMs, U BIHCATH B
TabnuIy BbIOpaHHbIE OYKBBI I0J] COOTBETCTBYIOUIMMHU HUpamu. B sK3aMeHalMOHHOM
ounere npeanaraerca 10 3aganmii B nanHoi ¢opme. IlpaBuiibHOE BBIOIHEHUE KaX10T0
3a/laHusl OLIEHUBAETCs Tpems Oamiamu. Takum o0pa3oM, 3a MPAaBUIIBHOE JOTIOJHEHUE TPEX
BOIPOCOB A0UTYPUEHT MOXKET MOJIyYUTh MakcuMaibHO 30 0aJLi10B.

[Ipy BbINOTHEHMM 3aJaHUl TpeTbed TIpPyHNbl HEOOXOAUMO MPOJOJIKUTH
MPEMJIOKEHUE C LEIbl0 MpPUIAHUS €My TMpPaBWIbHOW M 3aBepuieHHOM ¢Gopmbl. B
HK3aMEHAIIMOHHOM OujeTe mpejuiaraeTcs 2 3aaanust B nanHod ¢opme. [IpaBuibHOe
JOTIOJTHEHUE OJIHOTO M3 BOMPOCOB OLICHUBAETCS YeThIpbMsl Oaiutamu. Takum oOpaszoM, 3a
MPaBWIBHOE JOMOJHEHHUE TPEX BOIPOCOB aOUTYPUEHT MOXKET MOJYYUTh MaKCHUMAaJIbHO
8 6aJy10B.

[Ipy BBINONHEHUM 3aJaHUM YeTBEPTONl TIpynnbl HEOOXOAMMO TMPEACTABUTH
pa3BEepHYTHIM NHUCHMEHHBIM OTBET Ha 5 3agaHmil 3K3amMeHanrioHHoro Owiera. [lpwm
BBIMIOJIHEHUHM 33JaHUi  HEOOXOAMMO T10Ka3aTh YMEHUE ONEPUPOBAHUS CHCTEMOU
XUMHUYECKUX 3HAHUH, BJIaJICHHE HaBbIKAMHU IMPUMEHEHHsS TEOPHil, 3aKOHOB U (popMyJ pH
pPELICHUM KOHKPETHOM XWUMHMYECKOW 3amaun. lIpym ycrnemHoM BBINOJHEHUH 3a1aHUs
YEeTBEPTOU IPYIIIbl ADUTYPUEHT MOXKET HaObpaTh MakcUMaibHO 42 OasJa.

Kpurepun oueHKkH 1aHHOTO 3a/1aHUK TAaHHOM TPYIIBI:

3aganme 1 1peamonaraer COCTaBIEHHE OKHCIWUTEIbHO-BOCCTAHOBHUTEIBHOMN
peakuuu. MakcuManbHOE KOJUYECTBO OANIIOB, KOTOPOE MOXKET MOJYYUTh aOUTYPUEHT —
6 6an0B. [IpaBuIbHBIN U TOTHBIN, TOJDKEH COJEPIKATH CIECAYIOIINE JIEMEHTHI: BHIOpAHbI

B€IIECCTBA, MW 3allMCAHO YPABHCHHUC OKMCJIUTEIbHO-BOCCTAHOBUTEILHOM pPE€aKum;



COCTABJICH AJICKTPOHHBIN OanaHC, yKa3aHbl OKUCIUTETh U BOCCTAHOBUTENb. Ecim 3ammcan
IIPABUJIBHO TOJIBKO OJWH AJIEMEHT, TO 3aJlaHHUE OLICHUBAETCs B 3 0aJja.

3apanme 2 npeanosaraeT COCTaBJICHHE PEaKIMK HOHHOTO oOMeHa. MakcuMasbHOoe
KOJIMYECTBO 0aJJIOB, KOTOPOE MOXKET MOJMYyUUTh aOUTypueHT — 6 0asnoB. [IpaBunbHbIil 1
MOJIHBIN, JOJKEH COJAEpk aTh CIEAYIOIIME DJIEMEHTHI: BHIOpaHbI BEIIECTBA, U 3alKHCaHO
MOJIEKYJISIPHOE YpaBHEHUE PEaKIIMM MOHHOTO OOMEHa; 3amucaHbl MOJHOE U COKpAIIEHHOE
WOHHOE YpaBHEHUsl peakuuil. Eciam 3anmucaH mpaBUIIBHO TOJIBKO OJMH 3JEMEHT, TO
3aJlaHuE OlLICHUBAaeTCs B 3 0aJLiIa.

3apanmue 3 mpeamoyiaracT 3alMCh YpPaBHEHWW pEaKIUid, C TOMOIIBI0 KOTOPBIX
MOXXHO OCYIIECTBUTh IIEMOYKY XHMHUYECKUX TMPEBPAIICHUS OPraHUYECKUX BEIIECTB.
MakcumanbHOE KOJMYECTBO 0aIIOB, KOTOPOE MOXKET MOMy4nuTh adutypueHt — 10 6anios..
[IpaBunbHBI W TOJHBIN, JOJDKEH COACPXKATh ISTh YPABHEHUW pEAKIMM. 3a KaxJo0e
MPaBUJILHO 3alMCAHHOE YpaBHEHHE aOUTYPHEHT MoJiydaeT 2 GaJuia, eciii BCe BEIIecTBa
3amucaHbl MPABWIBHO, HO HEMPABUIBHO TOCTABICHBI KOI(PGUIUEHTHI, TO pEaKIUs
onieHuBaercs B 1 0aJw.

3ananme 4 npeanoaraeT pelieHne KOJIMUYECTBEHHONW pacueTHOM 3a/1auu 10 XUMUHU.
MaxkcruMaabHOE KOJTHYECTBO 0asIoB, KOTOPOE MOXKET MOIYYUTh a0UTypreHT — 12 6a110B.
IIpaBunbHBI W TIOJNHBIM, JOJDKEH COAEPkKAaTh CIECAYIOIIME 3SJIEMEHTHI: MPABUIBHO
3allMCaHbl YpPaBHEHUS pEaKUUW, COOTBETCTBYIOLIMX YCIOBHUIO 3aJaHUS; IPABHIBHO
MPOU3BEACHBI BBIYUCIICHUS, B KOTOPBIX HCIOJB3YIOTCA HEO0O0XO0auMbIe (Qu3nueckue
BEJIMYMHBI, 3aJlaHHblE B YCJIOBUM  33J]aHUS; MPOJIEMOHCTPUPOBAHA  JIOTHUECKHU
000CHOBaHHas B3aUMOCBS3b (PU3MUECKUX BEIMYMH, HA OCHOBAHUHM KOTOPOW MPOBOISTCS
pacy€Tbl; B COOTBETCTBMU C YCIOBHMEM 3a/JlaHMsl OIpeAesieHa HCKoMas (u3nueckas
BennunHa. Kaxaplil 35ieMeHT olieHuBaeTcs B 3 6aJiia.

3apanme 5 mpeanoJsiaraeT pelleHUe 3aayd Ha BbIBOA (popmyiibl. MakcumalibHOE
KOJIMYECTBO 0aJJIOB, KOTOPOE MOXKET MOIYYUTh aOUTYpUEeHT — 8 0ansioB. [IpaBuibHbIil 1
MOJHBIM, JOJDKEH COAEpKaTh CIEIYIOIIUE JJIEMEHTHI: NPaBUIBHO MPOU3BEIICHbI
BBIYUCIICHUSI, HEOOXOUMBIE NIJII YCTAaHOBJICHUS MOJICKYJSIpHOM (hOpMyIbl BelllecTBa, U
3ampcaHa MOJICKyJspHas ¢opMmyjia BeIIecTBa, 3amucaHa CTPYKTypHas dopmysa

OpPraHHUYCCKOro BCUICCTBA, KOTOpAsA OTPAXKACT MOPAJOK CBA3HM M B3aUMHOC PACIIOJIOKCHHC



3aMecTuTeNe M (PYHKIMOHAIBHBIX TPYIMI B MOJEKYJ€ B COOTBETCTBUU C YCIOBUEM
3ananus. Kaxplii 35ieMeHT oneHuBaercs B 4 6aJuia.

HtoroBast olLleHKa OINpeAenseTcs MO0 cymMMe OalyloB 3a KaxkJI0€ 3aJaHHUe.
['pamMmaTHyuecKre, CUHTAaKCUYECKHE M CTHJIMCTUYECKHE OLIMOKU MPU OLEHKE OTBETA HE
YUUTBIBAOTCSL.

B xone BbIMONHEHHUs 3aJaHUil HEOOXOAMMO HaOpaTh MHUHHMAJIBbHOE KOJMYECTBO
0aJIoB, YCTAaHOBJICEHHOE YHHUBEPCHUTETOM Oaiia. AOWUTYpUEHT, HaOpaBIIUN MO UTOram
HK3aMEHA, HWKE YCTAHOBJIEHHOTO YHHUBEPCUTETOM MHUHUMAJIBHOIO 0ajula, CUMTAETCS HE

CAaBIIMM BCTYIIUTCIbHOC UCIIBITAHHUC U BBIOBIBACT U3 Y4aCTHsA B KOHKYPCC.



ITPOT'PAMMA BCTYIIUTEJBHOI'O UCIIBITAHUA
OCHOBHBIE MIOHATUS U OCOOEHHOCTH

OCHOBBI TEOPETUYECKOW XUMUN

IIpeamer xumun. MecTto XMMHUM B ecTecTBO3HaHUU. Macca u sHeprusi. OCHOBHBIE
noHsATUs XxuMuu. BemectBo. Monekyna. AtoMm. OnekTpoH. MoH. XUMHUYECKHI 3JIEMEHT.
Xumuyeckass ¢opmyna. OTHocuUTenbHAasT aToOMHash M MOJEKyJsipHas wmacca. Moib.
MousipHas Macca.

XWMUYECKUE TPEBpAlICHUsA. 3aKOH COXPAaHEHHMs MacChl M DHEPrUU. 3aKOH
IIOCTOSIHCTBA cocTaBa. CTEXMOMETPHSL.

Crpoenue aroma. AtomHoe siipo. M3otomnbl. CtaOuiibHblE U HECTAOMIIBbHBIE sIpa.
PannoakTuBHBIE TpEBpaleHUs, [EJICHHE SAEP MW SANCPHBIM CHHTE3. Y PaBHEHUE
paguoakTUBHOIO pacrnana. Ilepuon nomypacmnana.

JIBoiicTBeHHas mnpupoja 3ekTpoHa. CTpoeHHe 3JIEKTPOHHBIX 000JO0YEK aTOMOB.
KBantoBbie umncia. ATOMHBIE OpOUTAIH. DIEKTPOHHbIC KOH(MUTYypalMd AaTOMOB B
OCHOBHOM U BO30Y>KI€HHOM COCTOsIHUSAX, npuHuMn [laynu, npaBuno XyHna.

[Tepuomuueckuii 3axkoH JI.JI. MeHneneeBa u ero OOOCHOBAaHHME C TOYKU 3PEHUS
AIIEKTPOHHOIO CTpOoeHus aToMOB. [leproanueckas cucrema 3JIEMEHTOB.

XuUMHUYecKass CBS3b. THWIBI XMMHUYECKMX CBSI3€H: KOBAJICHTHAas, WOHHAas,
MeTajuIMuecKas, BOIopoaHas. MexaHnu3Mbl 0Opa30BaHUs KOBAJIEHTHOW CBSI3U: OOMEHHBIM
U JOHOPHO-aKLUENTOPHBIA. OHeprus cBs3u. [loTeHnman WOHM3aUMU, CPOJCTBO K
ANEKTPOHY, DJJIEKTPOOTPULIATENBHOCTh. [lONApHOCTH CBA3M, WHAYKTUBHBIA 3(dEKT.
Kpatubie cBszu. Mogens rubpuauzanuu opOutaneir. CBsi3b 3JEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI ¢ UX T€OMETPUYECKUM CTPOCHHEM (HAa MPUMEPE COECIMHEHUN 3JIEMEHTOB 2-TO
nepuoja). Jlenokanuzaius 3J€KTPOHOB B CONPSIKEHHBIX CUCTEMaX, ME3OMEPHBINA 3P DEKT.
[TousiTie 0 MOJIEKYISAPHBIX OPOUTATISX.

BanentHocts U crenenb okucieHus. CTpykrypHbie dopmynbl. M3omepus. Buab
M30MEPHH, CTPYKTYPHASI U IPOCTPAHCTBEHHAS N30MEPUSL.

ArperaTtHble COCTOSIHMSI BEIIECTBA M IMEPEXOAbl MEXAY HHUMHU B 3aBUCHMOCTH OT
TeMneparypel W JaBiieHus. [a3el. ['azoBble 3akoHbl. YpaBHeHue Knainepona-

MenneneeBa. 3akoH ABoraapo, MOJSpHBIA 00beM. JXXuakocTu. Acconuanus MOJCKYJ B



KUAKOCTSIX. TBepabie Tena. OCHOBHBIE TUIBI KPUCTALNTMYECKUX PEIIETOK: KyOHMdecKue u
reKCaroHaJIbHbIC.

Knaccudukanms u HOMEHKJIaTypa XUMUYECKUX BellecTB. MHAWBUAYyaIbHBIC
BEILIECTBA, CMECH, pacTBOpPHI. IIpocTeie BemecTBa, auioTponus. MeTauibl 1 HEMETAILIBI.
Cnoxnble BemecTBa. OCHOBHBIE KJIACChl HEOPTAHUYECKUX BEIIECTB: OKCHJIbI, OCHOBAHUS,
KHUCJIOTHI, coyid. KommekcHble coennHeHus1. OCHOBHBIE KJIACChl OPTaHUYECKHUX BEIIECTB:
YIJIEBOJOPOABI, TajoreH-, KHUCIOpOA- W a3zoTocojaepxkamiue BemiecTBa. KapOo- u
reTepoluKibl. [loMMepsl 1 MaKPOMOJIEKYJIBI.

XUMUYECKHE Peakluu U ux kiaaccudukamus. Tumbsl pa3pbiBa XUMAYECKUX CBSI3EH.
['omo- u reTeponuTnyueckre peakuuu. OKUCIUTETBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

TennoBble 3¢ GheKTsl XUMHUYECKUX peakinuidl. TepMOXUMUYECKHE YypaBHEHUS.
Tennora oOpa3oBaHusi XUMUUECKUX coeMHEHU. 3akoH ['ecca u ero ciencTBusi.

CkopocTh XuMHUECKON peakuuu. lIpeacraBieHne 0 MexaHU3Max XHUMHYECKHUX
peakuui. DJieMEHTapHasi CTaaus peakUuh. ['OMOTEHHBIE M TE€TEPOTCHHBIE PEAKIIHH.
3aBUCUMOCTh CKOPOCTHM TOMOTEHHBIX PEAKIMi OT KOHLEHTPALMH (3aKOH JIEUCTBYIOIINX
Macc). KoHcTaHTa CKOpPOCTH XUMHMUYECKOW pPEaKIUHU, €€ 3aBUCUMOCTh OT TeMIIepaTyphl.
DHeprus aKTUBALINH.

SBnenne karanm3za. Karamuzatopsl. I[lpuMepbl KaTaliuTHYECKUX ITPOLECCOB.
IIpencrasienue 0 MExaHM3Max TOMOT€HHOTO U T€TEPOreHHOTO KaTajun3a.

O6paTtuMble peakiuu. XUMUYECKoe paBHOBecue. KoHcTaHTa paBHOBECHS, CTETICHb
npeBpaieHus. CMeleHne XMMHUYECKOTO PAaBHOBECUS MOJ JIEUCTBUEM TEMIIEpaTypbl U
napnenust (koHueHntpanuu). [punnun Jle [latense.

Hucnepcusie cuctembl. Komnonansie cuctemel. PacTBopbl. Mexanu3M o0pa3oBaHus
pacTBOpPOB. PacTBOPMMOCTh BEHIECTB M €€ 3aBUCUMOCTb OT TEMIEPATypbl WU HPUPOJbI
pactBopuresisa. CrocoObl BEIPAXKEHHS] KOHIEHTPAIIMU pacTBOPOB: MaccoBas J0Jisd, MOJIbHAs
7107151, MOJISIpHAsI KOHIIEHTpaIus, o0beMHas 1ost. OTaudne Gu3ndecKux CBOMCTB pacTBOpa
OT CBOICTB pactBoputens. TBepbie pacTBOPHI. CIIaBhI.

OJIEKTPOJIUTBI. PacTBOpBI  3IEKTPONUTOB. DIEKTPOJUTHYECKAA JIUCCOLMAIUS
KUCJIOT, OCHOBaHMM U cojed. KHUCIOTHO-OCHOBHBIE B3aUMOJECHUCTBUS B pPacTBOpax.
[IpoToHHBIE KHCHOTHI, KUCIOTHI JIbtonca. AmdoTtepHocTh. KoHCTaHTa auCCOIMALINM.

Crenenp nuccoumarnuu. HoHHOe mnpousBeneHue BOAbL. BoAOpoAHBIM MOKa3aTeb.



[unpomm3 comeii. PaBHOBecme Mexay HWOHAMHW B pacTBOpe MW TBepAou (a3oil.
[IpousBenenue pactBopuMoctu. OOpa3oBaHME NPOCTEHIIMX KOMIUIEKCOB B pPacTBOpax.
Koopaunannonnoe yucno. KoHcTaHTa yCTOMYMBOCTH KOMILIEKCOB. MOHHBIE ypaBHEHUs
peaKuuil.

OKHUCIUTENBPHO-BOCCTAHOBUTENIBHBIE ~ peakiuu B pactBopax. OmnpexneneHue
CTEXHMOMETPUYECKUX KOA(DPUIIMEHTOB B YpaBHEHUAX OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
peakiuii. CTaHgapTHbBIE MOTEHI[MATBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. Psn
CTaHJAPTHBIX 3JIEKTPOJHBIX MOTECHIIMAIOB. DJIEKTPOJIU3 PACTBOPOB U PACIJIABOB. 3aKOHBI

anektponnsa dapanes.

HEOPI'AHNYECKAS XUMUA

AOUTYpUEHTHl JIOJDKHBI Ha OCHOBaHMM llepumomMueckoro 3akoHa J1aBaTh
CPaBHUTEJIbHYIO XapaKTEPUCTUKY 3JIEMEHTOB B Ipymnmnax M MHepuoaax. XapaKTepUCTHKa
AJIEMEHTOB BKJIIOYAET: AJICKTPOHHBIC KOH(PUTYpAIIMH aTOMa; BO3MOXXHBIC BAJICHTHOCTH M
CTETICHH OKHUCJICHUS 3JIEMEHTa B COCIUMHEHUSX; (DOPMBI MPOCTHIX BEIIECTB U OCHOBHBIC
TUMBl COEAUHEHMM, UX (U3NUYECKUE W XUMUYECKHUE CBOWCTBA, JIaOOpaTOpHBIE W
MIPOMBIIIJICHHBIC CTIOCOOBI MTOTYYCHHS; PACIIPOCTPAHEHHOCTD 3JIEMEHTA M €0 COCTMHEHUN
B MPUPOJIE, TPAKTUYECKOE 3HAUCHUE U 00JIaCTH NMpUMeHeHus coeauHenui. [Ipu onucanuu
XUMHUYECKUX CBOMCTB JIOJKHBI OBITh OTPaXKEHBI PEAKIIMKM C y9aCTHEM HEOPTaHUYCCKHUX U
OPTraHUYECKUX COETUHEHHH (KUCJIOTHO-OCHOBHBIC M OKHCIUTEIHHO-BOCCTAHOBUTEIIbHBIC
MpEeBpaIlleHUs] ), a TAKKE KaUeCTBEHHbBIC PEaKIINU.

Boaopon. MH3ortombl  Boaopona. CoenuHeHHs BOAOpoJa C METAUIAMU U
Hemeraamu. Boga. [lepokcnn Bogopoaa.

I'anmorensl. ['anorenoBogopoasl. I'amorennasl. Kucnopoacoaepxaime coOeTMHEHUS
XJjiopa.

Kucnopoa. Okcuasl u nepokcuabl. O30H.

Cepa. CepoBomopon, cyabbuabl, noaucynbduasl. Oxcuapl cepbl (IV) u (VI).
CepHucTasi ¥ cepHas KUCIOThI U UX COJIH. DUPHI cepHOI KUCIOTHI. Trocyasdat HaTpusl.

A30T. AMMHakK, CcOJid aMMOHHUS, aMHUAbl METa/UIOB, HUTPUAbL. OKCHABI a30Ta.
A3oTHCTas ¥ a30THAsI KUCJIOTHI U UX COJIH. D(UPHI @30THON KHCIIOTHI.

dochop. Pochun, pochuasr. Oxucasr pochopa (1) u (V). Nanmorenuast hocdopa.

Oprto-, MeTa- u qudochopnas kucaotsel. Oprodocdartsl. Ibupsl GocHoOpHON KUCTOTHI.



Yraepon. W3oroner yrineponma. Ilpocreimme yrieBoaopoabl: METaH, 3THIIEH,
anetriieH. KapOuabsl kanbius, amomMuHHsS W okene3a. Oxcuabl yriepoaa (II) wu (1V).
KapOGoHuiibl nepexoaHbIX METAIOB. YTOJIbHAS KUCIOTa U €€ COJIH.

Kpemnuii. Cunan. Cununun maraus. Oxkeup kpemuust (IV). KpemMHuBbIe KUCTOTHI,
CUJIMKATHI.

bop. Tpudropun 6opa. Opto- u TerpabopHas KUCIOTHI. TerpabopaT HaTpus.

biiaropoassle rassl. [IpuMepsl coeTMHEHNN KPUNITOHA U KCEHOHA.

[lenounbie Metamuibl. OKCHUIBI, MEPOKCUIBI, THUIAPOKCHABI W COJIA HIEITOYHBIX
METaJIJIOB.

[IlemoYHO3EMENbHBIE METAJUTBl, OCPWIIIMM, MAarHWi: WX OKCHJBI, THAPOKCHUILI H
conu. [IpencraBienne 0 MarHUMOPraHMYECKUX COSMHEHUSX (peakTuB ['puHbspa).

Amomunnid. OKCu, TUAPOKCHI W COJIM altOMUHHS. KOMIUIEKCHBIE COEIMHEHUS
amomunud. [IpeacraBieHus: 00 aTrOMOCUIMKATAX.

Menb, cepedpo. Oxcuapt meau (1) u (II), okcun cepedpa (I). I'mapookcua meau (I1).
Conu cepebpa u menu. KoMIiekcHbIE COeTMHEHUS cepedpa U Meu.

[{uuk, pTyTh. OKCUABI IMHKA U PTYTH. [ MAPOKCHU ITMHKA U €T0 COJIH.

Xpom. Oxcuaer xpoma (1), (1) u (VI). I'mapooxcuasr u comu xpoma (1) u (H1).
Xpomartsl 1 auxpomartsl (V). Komminekcubie coenunenust xpoma (I11).

Mapranen. Oxcuasl Mapradna (II) u (IV). T'mapookcun u comu mapranma (11).
MaHraHaT ¥ IepMaHTaHaT KaJusl.

XKeneso, kobanpt, Hukenb. Okcuasl xenesa (1), (11)-(II1) u (IIT). Tuapokcuasr u
cosu >kenesa (I1) u (IIT). deppartst (I11) u (VI). KommnekcHsie coenqunenus xenesa. Conu

U KOMITICKCHBIE coenuHenus kooanbTa (I1) u aukens (11).

OPITAHUYECKASA XUMUA
XapakTepuCTUKa KaXJIOro Kijacca OpPraHUYECKMX COCIUHEHUM BKIIIOYACT:
OCOOEHHOCTH DJIEKTPOHHOTO M TIPOCTPAHCTBEHHOTO CTPOCHUSI COCIUHEHWUW JaHHOTO
KJlacca, 3aKOHOMEPHOCTH M3MEHEHUS (PU3MYECKUX M XHUMHUYECKHUX CBOWCTB B
TOMOJIOTHYECKOM PsiZly, HOMEHKJIATYPy, BUAbl U30MEPUHU, OCHOBHBIE THUIIbI XUMHUYECKUX
pEAKIMM M UX MEXAHU3Mbl. XapaKTEPUCTUKA KOHKPETHBIX COCIUHEHUW BKIIKOYAECT

(I)I/IBI/I‘ICCKI/IC H XHUMHYCCKHE CBOﬁCTBa, Ha60paTOpHBIC U IPOMBIIIJIICHHBIC CITOCOOBI



MoJTydeHus, o0nactu mpuMeHeHus. [Ipu omucaHnyM XMMHYECKUX CBOWCTB HEOOXOAMMO
YYHUTHIBATh PEAKIINH C YIACTHEM KaK pajuKaia, Tak U (PYHKIIMOHAIBLHOW TPYIIITHIL.

CrpykTypHasg Teopusi KaKk OCHOBAa OpPraHMYECKON XHMHUU. YTJIECPOAHBIN CKEJET.
OyHKIMOHAIBHAA Tpynna. [oMonorumdeckue psansl. M3omepusa: CTpyKTypHas U
npoctpaHcTBeHHas. [lpeacrtaBienue o0 onTuueckol wuzomepuu. B3aumHOoe BiusHUE
aToMOB B MoJsekylse. Kiaccudukanus opraHUYecKUX peakiui Mo MEXaHU3My U 3apsiiay
AKTUBHBIX YACTHIL.

Ankanbl U 1ukIoankansl. Kondopmepsi.

AJIKEHBI U IUKJIOANKEHBI. CONPSIKEHHBIC TUEHBI.

Aunkvnbl. KuCIIOTHBIE CBOMCTBA aJIKUHOB.

ApomaTtudeckue yriieBoJiopoasl (apenbl). benzon u ero romosoru. Crupod.
Peakiun apomatndeckoil CHCTEMBI M YIJIEBOJOPOAHOTO paaukana. OpUEHTHpYIOLIEe
JeHCTBUE 3amecTuTenel B OeH30bHOM Koublle (opueHTaHThl | u Il pona). Ilonstue o
KOHJCHCUPOBAHHBIX apOMATUYECKUX YTIII€BOJAOPOIAX.

['anoreHONPOU3BOAHBIE YTIIEBOAOPOJIOB: aJKWI-, apwi-, U BHHUJITAJIOTCHUIBI.
Peaknuu 3aMenieHus U OTIIETUVIEHUS.

CoupTel mpocCThie WM MHOroaToMHbie. [lepBHYHBIE, BTOPUYHBIE W TPETUYHBIC
criupThl. Denosl. [IpocTsie 3dupsi.

KapGonuiibHbIe cOeMHEHUS: allbJIeTHIbl U KeTOHBI. [IpenenpHbie, HenpeaeabHbIE U
apoMaTH4ecKue anpaerubl. [[oHsITHE 0 KETO-€HOIBHON TAYTOMEPUHU.

Kap6onoBsie kuciotsl. [IpenenpHbie, HEMpeAeIbHbIE U aPOMATUUYECKUE KUCIOTHI.
MoHO- 1 TMKapOOHOBBIE KUCIOTHI. [Ipon3BOIHBIE KAPOOHOBBIX KUCIIOT: COJIA, AaHTUIPUIBI,
rajoreHaHruIPUIbl, CIOXKHBIE dPUPHI, aMUAbL. JKUPHI.

HuTtpocoenunenus: HUTpoMeTaH, HUTPOOEH30.

Amunbl. Anudarndeckue W apoMaTH4YecKue amMuHbl. [lepBUuYHBIC, BTOpUYHBIE U
TpeTuuHble aMuHbl. OCHOBHOCTh aMHHOB. YeTBEpTUYHBIE AMMOHHUEBBIE COJIM H
OCHOBAHWUS.

["anoren3amenieHHbie KUCAOThI. OKCUKUCIOTHI: MOJIOYHAs, BUHHAS U CAJTUIIUIIOBAs
KHUCJIOTBI. AMWUHOKHUCIIOTHI: TJMIMH, aJlaHWH, ITUCTEWH, CEepUH, (eHWIaJaHWuH, TUPO3UH,

JIU3UH, TIyTaMuHoBas kuciota. [lentuapl. [IpeacraBienne o CTpyKType O€IKOB.



VYrneBonpl. MoHocaxapuasl: pubo3a, e30Kcuprb03a, TIOK03a, (pYyKTO3a.
[Mukmuaeckue (opMbl MoOHOcaxapuaoB. I[IOHATHE O MPOCTPAHCTBEHHBIX H30MEpax
yIJIeBoIOB. Jlucaxapuapl: 1eIo0M03a, MajibTo3a, caxaposa. [lomucaxapuipl: Kpaxmal,
EJLTI0NI03a.

[Muppon. IMupunuH. [IMPpUMHIMHOBBIE W IYPHUHOBBIC OCHOBaHUS, BXOMSIIUC B
COCTaB HYKJICMHOBBIX KHCIIOT. [IpeicTaBiIeHNe O CTPYKTYpe HYKJICHHOBBIX KUCIIOT.

Peaknmn  mosmMepw3anMi W [OJMKOHAcHcCamuu.  OTAEIbHBIC  THIIBI
BBICOKOMOJICKYJIIPHBIX ~ COCIIMHCHHMN:  TOJMATHIICH, IOJIMIPONMICH, IOJUCTHPOI,
MOJIUBUHUJIXJIOPHI, HOJUTETPa(QTOPITHIICH, KaydyKH, COIIOJIMMEPBI,

(I)GHOH(l)OpMaHBI[CFHI[Hble CMOJIbI, HCKYCCTBCHHBLIC 1 CHHTCTHUYCCKHNC BOJIOKHA.



IMPUMEPBI DK3AMEHAIIMOHHBIX 3A TAHU
1. Ilpumepsl 3a1aHMI IEPBOI TPyNIIbI:
Bbi0epuTe npaBWJIbHbIN OTBET:

J11st BBITTIOTHEHUS 3ajaHuil 1-3 MCTIONBb3YHUTE CIASAYIOMMUMA PSJT XUMHYECKUX dJIEMEHTOB:
1NCs 2) C3) 04 Cr 5N

OTtBeToM B 3a1aHusaX 1—3 sBIISETCS MOCIEI0BATENBHOCTE U(DP, MOJ KOTOPHIMH YKa3aHbI

XUMHYECKHUE AIIEMEHTHI B JAHHOM PSJTY.

1. OHpCI[CJII/ITe, dTOMBI KaKUX M3 YKA3aHHLIX B pAOY 3JICMCHTOB B OCHOBHOM COCTOAHHUH
HMCIOT OAMHAKOBOC YHMCJIO HCCIIAPCHHBIX JJICKTPOHOB. 3anuimTe HOMCpa BBI6paHHBIX
OJICMCHTOB.

Ortser: I:l:l

2. V3 yka3aHHBIX B PNy XUMHYECKHX OJEMEHTOB BBIOEPHTE TpU p-IJIEMEHTA.
Pacnionoxxure BBIOpaHHBIE 3JIEMEHTHI B MOPSJIKE YMEHBIIECHHS MX aTOMHOIO pajuyca.
3anuimuTe HoMepa BhIOPaHHBIX AJIEMEHTOB B HYKHOM MOCIEA0BATEIbHOCTH.

Ortser: ‘ | | ‘

3. V3 ymncna yka3zaHHBIX B PsIy DJIEMEHTOB BHIOEpUTE JBa DJIEMEHTA, KOTOPHIE MMEIOT
OJMHAKOBYIO Pa3HOCTh MEXK1Y 3HAUYCHUSIMHU UX BBICIIEW U HA3LIEH CTENICHEW OKHUCIICHUS.
3anumuTe HoMepa BHIOPaHHBIX IJIEMEHTOB.

OrtBer: |:|:|

4. V3 npenjioxkeHHOTo TepeyHsl BHIOEpUTE ABA BEIIECTBA MOJIEKYJISIPHOTO CTPOCHUS C
KOBAJICHTHOM TOJISIPHOM CBS3BIO.

1) N&2C03

2) CHsCOOH
3) CoHq

4) BaO

5) Br;

OrtBer: I:l:'

5 U3 MNpCAJIOKCHHOIO IICPCUHsA BBI6CpI/ITe ABa BCIICCTBA, KOTOPLIC OTHOCATCA K
KHCJIIOTHBIM OKCHaM.

1) CaO
2) HoS



3) SO;
4) CO
5) NO;

OTBeT: CE

6. W3 mpenioxxeHHOro TepedyHs BbIOEpUTE JBa BEUIECTBA, KOTOPHIE SBIAIOTCS
CTPYKTYpPHBIMH H30Mepamu OyTeHa-1.

1) 6yran

2) K100y TaH
3) OyTuH-2

4) oyranuen-1,3
5) MeTunnponeH

OTBeT: |:|:|

7. VI3 peyioxEeHHOT0 TIEPEYHs BHIOEPUTE BCE BEIIECTBA, IPU B3aUMOICUCTBUU KOTOPBIX C
pPacTBOPOM IEpMaHTraHaTa Kajlus B KUCIION cpeie oOpa3yeTcsi KapOOHOBasi KUCIOTA.

1) OyTen-2

2) deHon

3) 2-MeTHnpoIieH

4) meTunamnerat

5) MPONMOHOBBIN AJIbJCTH]

OTBeT: I:I:l

8. U3 mpeanokeHHOTO TMepeuHsi BBIOEPHUTE JBa BEIIECTBA, C KOTOPBIMH pearupyeT
ATUJIAMHUH.

1) constHast KUCIIOTa
2) aTaH

3) 6enzon

4) 6pommeTaH

5) TUAPOKCUT KaJUs

OTBeT: I:I:’

9. 13 npeyioKeHHOro NnepeyHst TUIOB peakuii BBIOEPUTE BCE TUIBI PEAKIIMH, K KOTOPBHIM
MOYKHO OTHECTH B3aUMOJEHCTBUE IIEIOYHBIX METAIUIOB C BOJIOM.

1) kaTanuTnyeckas

2) roMOreHHas

3) HeobpaTumas

4) OKHCIIUTEIbHO-BOCCTAHOBUTEbHAS



5) peakuus HeWTpanu3aluu

OTBeT: I:lj

10. U3 mpennoxeHHOro TepeyHs BhIOEpPUTE BCE Maphl BEIIECTB, CKOPOCTb PEAKIMH B
KaKIOW W3 KOTOPBIX HE 3aBUCUT OT YBEIMYEHUA IUIOIIAAA  ITOBEPXHOCTH
COIPUKOCHOBEHMS PEAreHTOB.

1) dochop u xkucnopon

2) xkucnopon u okcun azota (II)
3) cepa u BOJIOPOT

4) Marauii ¥ a30THAs KUCJIOTa
5) BOAOPO/I U KUCTIOPOJ

Ortser: I:l:l

2. Ilpumepsl 3a1aHUil BTOPO# IPyNIIbI:

YcranoBure COOTBETCTBHE:

1. YcraHoBUTE COOTBETCTBHUE MEX]Y BEIIECTBOM M PEAreHTaMHU, C KaXIblM M3 KOTOPBIX

3TO BELIECTBO MOXET B3aUMOJICHCTBOBATh: K Ka)J0H MO3UIMH, 0003HAYEHHON OYKBOH,
o0EpUTE COOTBETCTBYIOIYIO TO3ULIUIO, 0003HAYEHHYIO LIU(PPO.

BEIECTBO PEAT'EHTBI
A) | S 1) | AgNQOgz, NasPOyq, Cl;
B) | SO3 2) | CaO, H.0, NaOH
B) | Zn(OH). 3) | Hz, Clz, O2
I') | ZnBra(p-p) 4) | HBr, LiOH, CH3COOH (p-p)
5) | HsPOu(p-p), BaCl,, CuO

OtBeT: A |b |B |T

2. YCTaHOBUTE COOTBETCTBHE MEXKIy PEarvupyroliMU BEIIECTBAMH M TMPOJAYKTAMH HX
B3aUMOJICUCTBHUS: K  KaXJOW  TMO3WIMK, O0O3HAYeHHOW  OykBOHW, mojdepure
COOTBETCTBYIOIIYIO TTO3UIINIO, 0003HAUECHHYIO IIU(PPOii.

PEATPYIOINME BEUIECTBA MPOJIYKTHI B3BAUMOJAEWCTBHS
A) | Fe u HNO3(pa36.) 1) | HClu O
B) | Cu u HNOg3(koH11.) 2) | Cu(NO3)2, NO, H0O
B) | Cl; u H.O2 3) | Cu(NO3)2, NO2, H20
I') | C3HsClu O 4) | FeO, Np, H.O
5) | COz, HCI, H20
6) | Fe(NOz)3, NO, H,O

OrtBer: A |b |[B |T




3. YcTaHOBUTE COOTBETCTBHE MEXAYy HAa3BaHUEM BEIIECTBA M KJIACCOM/TPYMION, K
KOTOPOMY(-0#1) 3TO BEUIECTBO MPUHAIJICKUT: K KaXKIOW MO3UIUU, 0003HAUEHHON OYKBOM,
no10epUTe COOTBETCTBYIOIIYIO MO3UIINI0, 0003HAYEHHYIO UG POI.

HA3BAHMUE BEIHIECBA KJIACC/TPYIIIIA
A) | METHJIAMUH 1) | amuHBI
B) | Genszon 2) | aMUHOKHUCIIOTHI
B) | 3-metunbyrananp 3) | yrieBoopo bl
I') | ananun 4) | yrieBojabl
5) | anbaeruabt

OrtBer: A |b |[B |T

4. YCTaHOBUTE COOTBETCTBHUE MEXAY PEarupyroliMU BEIIECTBAMU U OPTraHUYECKUM
MPOYKTOM, KOTOPBIM MPEUMYIIIECTBEHHO O00pa3yeTcsl TpH B3aUMOJCHCTBHH ITHX
BEIIECTB: K KaXJ0W MO3ULUHU, O003HAUCHHOW OYKBOW, MOJOEPUTE COOTBETCTBYIOIIYIO
MO3UIINI0, 0003HAYEHHYIO LIUPPOIA.

PEATPYIOILIME BELIECTBA MPOJYKTHI BBAUMOJIENCTBUS
A) | Benson u 6pom (AlBr3) 1) | mpoman
B) | 2-xnopnponan 1 NaOH(cnupr.) 2) | 6pomOeH301
B) | IIpomnan u xJ10p 3) | reKCabPOMITHKIIOTEKCaH
I') | [luxnonpornax U BOIOPOJ 4) | 2-xmopnpornan
5) | 1-xsmopnponan
6) | nporen

OrtBer: A |b |[B |T

5. VYcraHOBUTE COOTBETCTBHE MEXKIYy HW3MEHCHHEM CTCTIICHH OKHCICHUS Cephl |
dbopMyIamMu BEIIECTB, TPH B3aWUMOJICHCTBHU KOTOPBIX 3TO M3MCHCHHE IMPOWCXOAWT: K
KOKIOW MO3MINK, 0003HaueHHOW OyKBOH, MOAOEpPHUTE COOTBETCTBYIOIIYIO MO3HUIIUIO,
0003HaYEHHYI0 U PO.

CTEINEHb OKUCJIEHUSA BELIECTBA
A) | S°— s 1) | Menp ¥ KOHIIEHTPUPOBAaHHAsI CEpHAsi KUCIIOTA
B) | S* — S*° 2) | CepoBonopos u ifon
B) | S?— 8 3) | Cepa u kucnopos
I | S*— s* 4) | Cynsdun xenesa(ll) u HCI
5) | Oxcun cepri(ll) u xop
6) | CynbduT Kanus u cepHasi KHcioTa (p-p)

OrtBer: A |b |[B |T

6. YcraHoBHuTe COOTBETCTBHE MEXAy (HOPMYJION COJM U MPOIYKTOM, 0Opa3yroImuMcs Ha
KaTo/le MpHU DJCKTpoim3e €€ BOJHOIO PacTBOpa: K KaKIOW MO3UIMH, 0003HAUYCHHOU
OyKBOM, OAOEPUTE COOTBETCTBYIOILYIO IMO3UIIHIO, 0003HAYCHHYIO ITU(POH.




DOOPMVIJIA COJIN NPOAYKT HA KATOJE
A) | AgNOs 1) | Bogopox
B) | NasPOq 2) | kucmopon
B) | CaCl 3) | merayun
I') | CuBr; 4) | xmop
5) | 6pom
6) | okcux a3oTta

OrtBer: A |b |[B |T

7. YCTaHOBHTE COOTBETCTBHE MEXAY (POPMYJION COJIM M TUIOM THUAPOIH3A: K KaKIOH

MO3UIMU, 0003HaUCHHOW  OYKBOW, MOJOEpPUTE  COOTBETCTBYIOIIYIO  TO3HIIHIO,
0003HaYEHHYI0 HU(POA.
DOOPMVYIJIA COJIN TUII TUIPOJIU3A
A) | AgNOs 1) | mo KaTHOHY
b) | NasSOq4 2) | no aHHOHY
B) | ZnCl> 3) | O KATHOHY U aHUOHY
I') | CuS 4) | He THAPOIU3YeTCS

OrtBerT: A |b |[B |T

8. YcTaHOBHTE COOTBETCTBHE MEXKAY YPABHECHHEM XUMUYECKOW PEaKIIMU U HAIIPABICHUEM
CMEILIEHNUS] XUMHUYECKOIO PABHOBECHUS IIPU YBEJIMYECHUM JIABJIEHUS B CHCTEME: K KaXKIOU

MO3UIMU, 0003HAaUCHHOW  OYKBOW, TMOJOEPUTE  COOTBETCTBYIOIIYID  MO3UIIHIO,
0003HaYEHHYI0 LIU(PPOA.
YPABHEHUE PEAKIINN HAITPABJIEHUE CMEIIEHUA

XUMHNYECKOI'O PABHOBECHA

A) | I2(1) + Ho(r) = 2HI(1) 1) | B cTOpOHY POJIYKTOB pEAKITUU
B) | Cla(r) + Ho(r) = 2HCI(1) 2) | B CTOPOHY MCXOJTHBIX BEIIECTB
B) | O2(1) + 2H>(r) = 2H>0(T) 3) | IpaKTUYECKH HE CMEIIAETCS

I') | Cla(r) + CO(r) = COCly(T)

OrtBeT: A |b |B |T

9. YcraHOBUTE COOTBETCTBHE MEXIY BEIIECTBAMHU, KOTOPHIE HEOOXOAMMO Pa3INYHTh, U
pPEaKTHBOM, C IIOMOIIBIO KOTOPOTO MOXKHO OTO CAeNaTh: K KaXKIOW MO3UIINH,
0003HaUeHHOI OyKBOH, MMOAOEpPUTE COOTBETCTBYIOIIYIO MO3MUIHMIO, OOO03HAYECHHYIO

udpoil.
BEIHIECTBA PEAKTHUB
A) | benson u Tonmyon 1) | Jlakmyc
B) | AueTtwiieH u 3TUjIeH 2) | bpomnast Boxa
B) | I'moko3a u ¢pykTo3a 3) | ConstHas KucIoTa




I') | PactBopHI (heHONA K TpomaHoia 4) | AMMHayHBIi pacTBOp OKcHia cepedpa

5) | IlogkuciieHHBIN pacTBOP MEpPMaHTaHaTa KaJus

OrtBer: A |b |[B |T

10. YcTtaHoBUTE COOTBETCTBUE MEXIY €EMKOCTBIO M €€ Ha3HAUEHUEM: K KaXKJOW MO3HIINH,
0003HaYeHHOI OyKBOH, MOAOEpPUTE COOTBETCTBYIOIIYIO TMO3MUIMIO, OO0O3HAUYECHHYIO
udpoil.

EMKOCTb HA3ZHAYEHUE
A) | nunetka 1) | coctaBHas 4acTh nprOOpa JUIsl IEPETOHKH
B) | 6roperka 2) | pa3neneHue He CMENIMBAIOIINXCS KHUIKOCTEH
B) | nenurenbHas BOpOHKA 3) | pazbaBiieHUE PACTBOPOB KUCIIOT
I') | xonba Bropra 4) | orbop pacTBOpa ONpeIeIEHHOr0 00beMa
5) | TuTpoBanue

OTtBeT: A |b |B |T

3. IIpumepsl 3a1aHuii TpeThbeH rPyNIbI:
JlomoyiHATE OTBET:

1. MaccoBas 11oyisi COJIM B pacTBOpE, MOJydyeHHOM Ipu cMmemmuBanuu 1 kr 11%-Horo
pactBopa ¢ 3 kr 15%-ro pacTtBopa coiau paBHa . OTBer maiiTe B MpoOLIEHTax C
TOYHOCTBIO JI0 LETBIX.

2. Macca o0pa3oBaBIIICiCS 3TOM CEpHOUW KHUCIOTHI B pe3yibTaTe peakuun SOz + H,O =
H,SO,4 + 88 x/Ix, ecu mpu 3ToM BBIIETMIOCH 264 K/[X TEMI0THI, paBHA . OTBeT
YK@KUTE B TpaMMaX ¢ TOYHOCTBIO JI0 IEJIBIX.

4. IIpumepsl 3a1aHuii YeTBEPTOI IPyNIIbI:
JlaiiTe pa3BepHYTHIil OTBET:

3amanue 1. J[is BBINOJHEHUS 3alaHUSI UCIOJIB3YHTE CIEAYIOUIUMN MEpEYEHb BEIECTB:
MepMaHTaHaT Kauus, OPOMOBOJIOPO, THAPOKApOOHAT Kaius, Cyilb(ar HaTpus, HUTpaT
Kanus. JomycTUMO KUCTIONIb30BaHUE BOJIHBIX PACTBOPOB BEIIECTB.

W3 mnpemioxkeHHOro TMepeyHsi BEUIECTB BbIOEpUTE BEUIECTBA, MEXIY KOTOPBIMH
OKHCIIUTENIbHO-BOCCTAHOBUTENbHASA PEAKIM MPOTEKAET ¢ M3MEHEHUEM LIBETA PacTBOpA.
Brinagenue ocanka B XOJ€ peakuuu He HaOmomaercs. B oTBere 3amuiuuTe ypaBHEHHE
TOJBKO OJHOW M3 BO3MOKHBIX OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN C Yy4acTHUEM
BbIOpaHHbIX BemiecTB. (CocTaBbT€ JIEKTPOHHBIM OallaHC, YKaXKHUTE€ OKUCIUTENb U
BOCCTAHOBUTEb.




3apnanune 2. Jlyis BBITIOJIHEHHs 3aJaHUS HMCTOJIB3YHTE CIEMYIONIUN TIEPEUCHb BEIIECTB:
XJIOPOBOJOpOA, HUTpar cepedpa(l), mepmaHraHar Kajaus, BOJA, a30THAsl KHCIOTA.
JIomyCcTUMO UCIOJIb30BAHUE BOAHBIX PACTBOPOB BEIIECTB.

W3 npenioKeHHOro nepedHs BEIIeCTB BHIOEPUTE BEIIECTBA, MEKIY KOTOPHIMHU BO3MOKHA
peakius MOHHOro oOOMeHa, NpuUBOAdlIas K OOpa3oBaHMIO oOcajJka. 3aluIIuTe
MOJIEKYJISIPHOE, MOJHOE M COKpAIIEHHOE MOHHOE YpPaBHEHHUS 3TOM peaklHUH C ydyacTHEM
BBIOpAHHBIX BEILIECTB.

3aganue 3. Hamummre ypaBHEHUSI PEaKIHii, C TOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH

CICAYOmMUC IIPCBPAICHNA:
HNO,.t  FeHCl(nsb) NaOH  NaNO,.HCI
Ortan » X1 » Xo » X3 + Xa — C4H10O

B ypaBHeHUsAX npuBeAUTE CTPYKTYpHBbIE (DOPMYJIIbl OPraHUYECKUX BEIIECTB.

3ananme 4. [Ipu HarpeBanuu oOpasiia kapOoHaTa KaJIbIIMS 4acTh BEIIECTBA PA3JIOKUIIACK.
[Ipu »Tom BeImenuioch 4,48 1 (H.y.) yrjiekuciaoro raza. Macca TBEpAOro ocrarka
coctaBmwia 41,2 r. 3TOT ocTaToK J00aBWIM K 465,5 T pacTBOpa COJSTHOM KUCIIOTHI, B3ATON
B 130bITKE. OMpeenuTe MacCOBYIO JIOJIIO COJTM B TIOJTyY€HHOM PacTBOPE.

B ortBere 3anumure ypaBHEHUs pEaKUUW, KOTOpPbIE YKa3aHbl B YCIIOBHM 3aJ1add, U
MPUBEIUTE BCE HEOOXOIMMBIE BHIYMCIECHHS (YKa3bIBAWTE €IMHULIBI U3MEPEHHS] UCKOMBIX
($u3NYECKUX BEJIIUYHH).

3aganme 5. Opranuyeckoe BEMIECTBO X HCIOJB3YIOT B MPOU3BOJICTBE PACTBOPHUTENCH.
[Taper BemectBa X B 2,55 paza 1spkenee Bo3ayxa. [lpu cxuranun 14,8 T X o6pa3zoBaioch
18T Boxel u 17,921 (H.y.) yriekucnoro raza. Omnpenenure MOJICKYJSIpHYIO GopMyiy
BEIIECTBA X W YCTAaHOBHUTE €r0 CTPYKTYpYy, ©CIU HM3BECTHO, YTO IPH OKHUCICHHH OHO
MpeBpaIaeTcsi B KETOH.
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