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HOACHUTEJBHASA 3AIIMCKA

[IporpaMma BCTYNHMTENBHOIO HCIBITAHHWS COCTABJIIEHA Ha OCHOBE dDenepalbHOro
roCy/IapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CpeaHEro oOuiero oOpa3oBaHMs U
@DenepalIbHOTO TOCYJAPCTBEHHOTO 00pa30oBaTENIBHOTO CTAHJApTa OCHOBHOIO OOWIETO
o0Opa3oBaHus.

DK3aMeH NPOBOJUTCS B MMCbMEHHOM (opMe.

AOGUTYpHEHTY HEOOXOAMMO BBIMOTHUTH YeThIpe IPYNIbI 33JaHUN.

B nepBoii rpynmne 3aiaHuii HaJ0 BbIOPATh /1Ba MPAaBUIIBHBIX OTBETA U3 HECKOJIBKUX
MIPETI0KECHHBIX.

[Ipy BBINOJHEHHMHM 33JaHUl BTOPOM Trpynmbl HEOOXOJWMO YCTAaHOBUTh
COOTBETCTBUE IMO3UIMUH, JAaHHBIX B IPAaBOM M JIEBOM CTOJOLIAX 3a/JaHUs, M BIUCATh B
Ta0NUIy BEIOpaHHBIE OYKBBI I10J] COOTBETCTBYIOIIMMHU LU (PpaMu.

[Ipy BbBINOTHEHMM 3aJaHUl TpeTbeld TIPyNNbl HEOOXOAUMO IPOJOJIKUTH
MPEAJIOKEHHE C LIEIBIO MPUJAHUS EMY MPAaBHIIBHON U 3aBEPIIEHHON (POPMBI.

3agaHus 4eTBEPTOil IPYNIIbI NPEANOJIAraT pa3BEPHYThI MTUCbMEHHBIM OTBET Ha
BOIPOCHI FK3aMEHALIMOHHOIO OMIIeTa.

[IpoI0OIKUTENBFHOCTh 3K3aMeHa cocTaBisieT 3 yaca 55 muHyT (235 MHHYT) C

MOMEHTA TIOJIYYCHHS 3aJJaHui aOUTypUeHTaMU, JUCTAHIITMOHHO



OPI'AHU3ALIMOHHBIE BOITPOCHI
OK3aMeH NpPOBOAMTCA B AMCTAaHUMOHHOM (opmare. [{ns ero BbimosHeHus: Bawm
notpedyercs Ilepuoanueckas cucrema xumuyeckux saeMeHToB J[.M. Menneneesa,
Tabmuma pactBopuMocTH, Pan 31€KTpOOTpULIATENBHOCTH U DJIEKTPOXMUMHUYECKUN P
AKTUBHOCTH  METAJUIOB.  3aJaHus  MPEANOJararoT  BBINOJIHEHHWE  HEKOTOPBIX
KOJIMYECTBEHHBIX pPACyeTOB, JJIs YCICIIHOTO BBIMOJIHEHUH KOTOPBIX HEOOXOAUMO

BOCIIOJIB30BATHCA HCIIPOTPAMMUPYCEMBIM KAJIBKYJIATOPOM.



KPUTEPUU OLIEHKHA

MaxkcumManbHas olieHka 3a dk3aMeH — 100 0ayuioB.

B mnepBoii rpynme mupemmaratorcs 10 3agaHmii Ha BBIOOp NBYX MPaBUIBHBIX
OTBETOB M3 HECKOJIbKUX TMpeiokKeHHBIX. [IpaBuiibHBIA BBIOOP OTBETOB COOTBETCTBYET
IBYyM OallmaM 3a Kaxjoe 3agaHue. Eciu oTBeT BbIOpaH HEMpaBUIILHO, TO OH HE HMMEET
O0anmpHOrO SKBUBaJEHTA. [lpyW ycrmemrHOM BBINOJHEHWHM 3alaHUi  JTaHHOM TPYIIIBI
aOUTYypHEHT MOXXET HabpaTh MakcumaiabHO 20 0aJ1/I0B.

[Ipy BbIMONHEHWUW 3aJaHU BTOPOM TIpPynNbl HEOOXOAMMO YCTAaHOBUTH
COOTBETCTBHUE IO3MIIMI, JAHHBIX B MPaBOM M JIEBOM CTOJIOLAX 3aJaHUs, U BIHCATH B
TabnuIly BbIOpaHHBIE OYKBBHI IMOJ] COOTBETCTBYIONIUMHU HH(ppamMu. B sK3aMeHallMOHHOM
owrere npemnaraetcs 10 3aganuii B magHoi popme. [IpaBriibHOE BBITOTHEHHE KAXKIOTO
3aJlaHusl OLIEHUBAETCs Tpems Oamiamu. Takum oOpa3oM, 3a MPaBUIIBHOE TOTIOJHEHUE TPEX
BOIIPOCOB A0UTYPUEHT MOXKET MOIyIUTh MaKCcUMaiabHO 30 6aJLi10B.

[Ipy BbIMOTHEHWH 3aJaHUl TpeTbedl TIPyHnNbl HEOOXOAUMO MPOAOIKUTH
MPEJIOKEHUE C 1ENbI0 TMpUJAHUs €My TMpPaBWIbHOW U 3aBepiieHHON ¢opmbl. B
HK3aMEHAIIMOHHOM OwuiieTe mpennaraercs 2 3aaaHust B gaHHOW ¢opme. [IpaBunbHOE
JIOTIOJIHEHUE OJTHOTO M3 BOMPOCOB OIICHUBAETCS 4eThlpbMs Oamnamu. Takum oOpasom, 3a
MpaBUJILHOE JOTIOJHEHUE TPEeX BOMPOCOB AOUTYPHUEHT MOXKET IMOJYYUTh MAKCHUMAJIbHO
8 6aJL10B.

[Ipy BBIMOMHEHUM 3aJlaHW YeTBEPTOl TpPynnmbl HEOOXOAMMO TPEJACTABUTH
pa3BEepHYThI MUCHMEHHBIM OTBET Ha 5 3agaHMil >K3aMeHalMoHHoOro Owiera. [lpu
BBIMIOJIHEHUH 33JaHUi  HEOOXOJAMMO T10Ka3aTh YMEHUE ONEPUPOBAHUSA CHCTEMOU
XUMUYECKUX 3HAHUH, BIaJICHUE HABBIKAMH NMPUMEHEHUS TEOPUid, 3aKOHOB U (HOPMYJ Mpu
pELIEHNN KOHKPETHOM XMMHUYECKOW 3adauv. [Ipu yCHEemHOM BBINOJHEHUN 3aaHUs
YETBEPTOU TPYIITbI A0UTYPUEHT MOXKET HaOpaTh MakCUMabHO 42 fajJia.

Kpurepnun oneHKr JaHHOTO 3aJaHU TaHHOW TPYTIIbI:

3aganue 1 nmpeamonaraer COCTABIEHUE OKUCIHUTEIBHO-BOCCTAHOBUTEIBHOU
peakimu. MakcuManbHOE KOJMYECTBO OalIoB, KOTOPOE MOXKET MOJYyYUTh aOUTYPHUEHT —

6 6ans10B. [IpaBuiIbHBIN U MOJTHBIN, TOKEH COAEPKATH CIETYIONIUE AIEMEHTBI: BHIOpaHbI
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BEILIECTBA, W 3alHCAHO YPABHEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON PEaKIIUU;
COCTAaBJICH JIEKTPOHHBIN OanaHc, yKa3aHbl OKUCIUTEIb U BOCCTAHOBUTENb. Eciin 3anucan
ITPABUJIBHO TOJIBKO OJWH AJIEMEHT, TO 3aJlaHHUE OLICHUBAETCA B 3 0aJjia.

3aganme 2 npeanosnaraeT COCTaBJICHHE PeaklMi MOHHOTO oOMeHa. MakcumasibHoe
KOJIMYECTBO 0aJJIOB, KOTOPOE MOXKET MOJMYyYUTh aOUTypueHT — 6 0anoB. [IpaBuibHbIil 1
MIOJIHBIM, JOJDKEH COAEPKaTh CIEAYIONIME 3JIEMEHTHI: BbIOpaHbl BEIIECTBA, U 3alHCaHO
MOJIEKYJIIPHOE YpaBHEHUE PeaKIIMi HOHHOIO OOMEHA; 3amucaHbl OJHOE U COKpAIIEHHOE
MOHHOE YypaBHEHMs peakuuid. Ecinu 3amucaH NpaBUIIBHO TOJBKO OJWH 3JEMEHT, TO
3aJlaHuE OlICHUBAaeTCs B 3 0aJLiIa.

3apnanme 3 mpejanosiaracT 3alyCh YpPaBHEHUU peakluid, ¢ MOMOIIBIO KOTOPBIX
MOXHO OCYIIECTBUTh IIEMOYKY XHMHUYECKUX TMPEBPAIICHUS OPraHUYECKUX BEIIECTB.
MakcumanbHOE KOJTUYECTBO 0aIOB, KOTOPOE MOXKET MOMy4YUuTh adbuTypueHt — 10 6anios..
[IpaBunbHBIN W TOJHBIN, JOJDKEH COAEPXKaTh ISITh yYPaBHEHUW pEAKIMM. 3a KaxJI0e
MPaBUJILHO 3alMCAHHOE YpaBHEHUE aOUTYpPHEHT MOJydaeT 2 §aJlia, eclid BCe BEIIeCTBa
3amucaHbl MPABWIBHO, HO HEMPABWIBHO TOCTABICHBI KOI(PPUIMEHTHI, TO peaKIus
onieHuBaercs B 1 0aJw.

3ananme 4 npeArnonaraeT pemieHue KOJIMYECTBEHHONW pacyeTHOM 3aa4M 10 XUMUH.
MakcumanbHOE KOJTUYECTBO 0aJIOB, KOTOPOE MOXKET MOJTYUUTh aOUTypreHT — 12 6ayioB.
[IpaBUBbHBI W TOJHBIM, JOOJDKEH COAEPKATh CIEAYIOIIUME DJIEMEHTBI: ITPABWIBHO
3allMCaHbl YpPaBHEHUS! pEaKUUW, COOTBETCTBYIOIIMX YCIIOBUIO 3aJaHUS; IPAaBUIBHO
MPOU3BEACHBI BBIYUCIICHUS, B KOTOPBIX HCIOJB3YIOTCA HEO0OXO0auMbIe (Qu3nuecKue
BEJIMYMHBI, 3aJlaHHbIE B YCJIOBUM  33JJaHUS; TPOJIEMOHCTPUPOBAHA  JIOTMUECKHU
000CHOBaHHAsI B3aMMOCBS3b (DU3NYECKUX BEJIMYWH, HA OCHOBAaHUU KOTOPOU MPOBOJSATCS
pacy€Tbl; B COOTBETCTBMM C YCIOBMEM 3aJlaHUs OIpe/esieHa HCKoMas (Qu3nueckas
BennunHa. Kaxaplil 35ieMeHT olieHuBaeTcs B 3 aJiia.

3apanme S5 mpejanosiaraeT pelieHue 3aadd Ha BBIBOJ (hopmyiibl. MakcumaiabHOe
KOJIMYECTBO OAJNIOB, KOTOPOE MOXKET MOIYYUTh aOUTYpUEHT — 8 0anioB. [IpaBuibHbIA 1
MOJHBIM, JOJDKEH COAEpXKaTh CIEIYIOIIUE JJIEMEHTHI: NPaBUIBHO MPOU3BEIICHbI
BBIYMCIICHUSI, HEOOXOUMBIE JIJII YCTAHOBJICHUSI MOJEKYJSIpHOM (PopMysibl BellecTBa, U

3amrcaHa MOJIEKyJisipHas (GopMyJia BeIIeCcTBa; 3amucaHa CTPYKTypHas dopmyia
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OPTraHUYECKOTO BEIIECTBA, KOTOPAsk OTPaKaeT MOPSAJOK CBSI3U M B3AMMHOE PACIIOJIOKECHUE
3aMecTUTeNIel W (DYHKIMOHAJIBHBIX TPYNI B MOJICKYJE€ B COOTBETCTBUM C YCJIOBHEM
3aganus. Kaxxaplil >iieMeHT onieHuBaeTcd B 4 6aJa.

Htoroass olleHKAa oOmpeaenseTcs Mo CcymMMe OalJIoB 3a KaxkJI0e 3ajaHue.
['pammaTrueckue, CUHTAKCUYECKUE U CTWIMCTHYECKHE OIIMOKU IMPU OLIEHKE OTBETA HE
YUYUTBIBAKOTCHL.

B Xxone BbINOIHEHUs 3aJaHUi HEOOXOJAMMO HaOpaTh MHUHUMAJIbHOE KOJHWYECTBO
OaJIJIOB, YCTAaHOBJICHHOE YHHMBEPCHUTETOM Oaia. AOUTYpHEHT, HAOpaBIIM MO WUTOTaM
9K3aMEHa, HI)KE YCTAHOBJICHHOTO YHHMBEPCHUTETOM MHUHHMMAJIBHOTO Oayljia, CYMTAETCs He

CAaBIINM BCTYIIMTCIIbHOC NCIIBITAHUC 1 BBHIOBIBACT U3 yY4aCTH:A B KOHKYPCC.



IMPOI'PAMMA BCTYIIUTEJIBHOTI'O UCIIBITAHUSA
OCHOBHBIE TOHATUS U OCOOECHHOCTH

OCHOBBI TEOPETUYECKOH XUMUHU

[Ipenmer xumuu. Mecto XxumMuu B ectecTBo3HaHuu. Macca u sHeprusi. OCHOBHbIE
noHsATus xumMun. BemectBo. Monekyna. Atom. OnekTpoH. MoH. XuMHUYECKUN 3JIEMEHT.
Xumnueckass ¢opmyna. OTHocuTeNlbHas aTOMHas M MOJIEKyJsipHas Macca. MoJib.
Momnspnas macca.

XUMUYECKHE TNPEBpALICHUsA. 3aKOH COXPAaHEHHUS MAacChl W DHEPrUU. 3aKOH
ITOCTOSIHCTBA cocTaBa. CTEXMOMETPHSL.

Crpoenne aroma. AtoMHoe sApo. M3otomnbl. CTabWiibHbIE U HECTAOWJIBHBIE SAIpa.
PagnoakTuBHbBIE TMpeBpalleHUs, [JCJICHUE SAEP W SACPHBIA CUHTE3. YPaBHEHUE
pagmoakTHBHOTO pacrnaja. [lepuoa nomypacnana.

JIBoiicTBeHHas mpupojaa 3eKTpoHa. CTPOEHHE AJIEKTPOHHBIX 000JIOYEK aTOMOB.
KBanToBeie uwncna. ATOMHBIE OpOUTANU. DJIEKTPOHHBIE KOH(PUTYpallMd aTOMOB B
OCHOBHOM U BO30YK/I€HHOM COCTOSIHUSIX, mpuHuuI [laynu, npaBuno XyHua.

[Tepunonnueckuii 3akon JI.MI. MenneneeBa u ero 00OOCHOBaHHE C TOYKU 3PCHUS
AIEKTPOHHOIO CTpOoeHUs aTOMOB. [leproanueckas cucrema 3JIEMEHTOB.

XuUMHUYECKasi CBA3b. THNBI XUMHYECKHX CBS3€H: KOBAJEHTHAs, WOHHAs,
MeTaJuIMuecKasi, BOJOpoaHas. MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIN
U JIOHOPHO-AKLUENTOPHBbIM. OHeprus cBs3u. lloTeHnman wWoHWM3anmMu, CpOACTBO K
AJIEKTPOHY, AJIEKTPOOTPULATEIBHOCTh. [lONSPHOCTH CBSA3M, WHAYKTUBHBIA 3(QEKT.
Kpatnbie cBszu. Mogenbs rulOpuausauuu opoutaneid. CBsi3b 3JEKTPOHHOU CTPYKTYpPbI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM (Ha MPUMEPE COCIMHEHUU 3JIEMEHTOB 2-TO
nepuoza). [enokanuzamus 3J€KTPOHOB B COMPSKEHHBIX CHUCTEMaX, ME30MEPHBINA 3(PPeKT.
[ToHsiTHE O MOJIEKYJISIPHBIX OPOUTAIISAX.

BanentHocts u crenennb okucieHus. CTpyktypHbie dopmynbl. M3omepus. Buap
W30MEpPUH, CTPYKTYPHAsI U IPOCTPAHCTBEHHAS N30MEPHSL.

ArperaTHbple COCTOSIHHSI BEILIECTBA U NEPEXOJBl MEXKIY HUMHU B 3aBUCUMOCTH OT

Temrieparypel W jAaBieHusa. [a3el. ['a30Beie  3akoHbl. YpaBHeHue Kunalinepona-
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MenpneneeBa. 3akoH ABoraapo, MOJSIpHbIA 00beM. JKuakocTu. Accouuanus MOJEKYJ B
KUAKOCTSX. TBepapie Tena. OCHOBHBIE THUIBI KPUCTALIMYECKUX PEIIETOK: KyOuueckue u
reKCaroHaJIbHbIC.

Knaccudukanms u HOMEHKIaTypa XUMUYECKUX BellecTB. MHAMBUAYalbHBIC
BEILIECTBA, CMECH, pacTBOpHL. lIpocTeie BemecTBa, autoTponusa. Metauibl 1 HEMETAILIBI.
Crnoxsble BemecTBa. OCHOBHBIE KJIACCHI HEOPIaHUYECKUX BEIIECTB: OKCUbI, OCHOBAHHSI,
KHUCIOTHI, coyid. KommekcHble coeqnHeHusl. OCHOBHBIE KJIACChl OPTaHUYECKUX BEIIECTB:
YIIEBOMOPOABI, TajoreH-, KHUCIOpOA- W a3zoTocojaepxkamiue BemiecTBa. KapOo- u
reTepoluKibl. [lomMepsl 1 MaKPOMOJIEKYJIBI.

XUMHUYECKHE PEAKIMU U UX KiIaccuukanus. TUIbl pa3phiBa XUMHUYECKUX CBSI3EH.
I'omo- n rerepomnTrueckre peakiuu. OKUCIUTEIBHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

TeroBble 3¢ GdeKTsl XUMHUYECKUX peakinuil. TepMoxuMuyeckue ypaBHEHUS.
Tennota oOpa3oBaHusi XUMUUECKUX coeMHEHU. 3akoH ['ecca u ero ciencTBusi.

Ckopocth xuMHuUeckOoM peakuuu. lIpenacraBimeHne 0 MexaHU3Max XUMHUYECKUX
peakuui. DlieMEeHTapHasi CTaaus peakuud. ['OMOreHHbIE U TETEPOTCHHBIE PEAKIUU.
3aBUCUMOCTh CKOPOCTH TOMOTEHHBIX PEaKUMid OT KOHUEHTPALMH (3aKOH ACHCTBYIOIIUX
Mmacc). KoHcTaHTa CKOpOCTH XMMHUYECKOW peakliid, €€ 3aBUCUMOCTb OT TeMIIepaTyphl.
DHeprus aKTUBALINH.

SBnenne karanmmza. Karanuzartopsl. I[IpuMepbl KaTalIUTHYECKUMX IPOLECCOB.
IIpencrasienre 0 MeXaHM3Max TOMOT€HHOI'O ¥ T€TEPOr€HHOI0 KaTaau3a.

OO6paTtuMble peakiuu. XUMHUYECKoe paBHOBecue. KoHcTaHTa paBHOBeCHs], CTETICHb
npeBpaieHus. CMelleHne XUMHUYECKOTO PAaBHOBECHUS MMOJ JEWCTBUEM TEMIEPaTypbl U
nasiyieHus (koHueHtpauuu). [Ipunuun Jle [latense.

Hucnepcusie cuctembl. Komnouansie cuctemsl. PactBopbl. Mexannsm odpa3oBaHus
pacTBOpPOB. PacTBOPMMOCTh BEHIECTB M €€ 3aBUCUMOCTb OT TEMIEPATypbl WU HPUPOIbI
pactBopuresisi. CriocoObl BEIPAKEHUSI KOHIIEHTPALIMKU pacTBOPOB: MAccoBasi 0I5, MOJIbHAS
J10J151, MOJISIpHAsA KOHLIEHTpalus, o0beMHas 1oyst. OTaudyne pu3ndeckux CBOMCTB pacTBOpa
OT CBOMCTB pactBoputens. TBepbie pacTBOpHI. CIIaBhl.

OJIEKTPOJIUTEI. PacTBOpBI  AIEKTPONUTOB. DJIEKTPOJUTHYECKAs JIUCCOLMALIMS

KUCJIOT, OCHOBaHMM U cojed. KHUCIOTHO-OCHOBHBIE B3aUMOJEHUCTBUS B PacTBOpax.
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[IpotoHHble KkuCIOTHL, KucaoThl Jlbtouca. AmdorepHocTh. KoHCTaHTa auccomuaiuu.
Crenenp nuccoumanuu. HOHHOe mpou3BeneHHWE BOAbBL. BoAOpPOAHBIM MNOKa3aTENb.
[mnpomm3 comeii. PaBHOBecwme WMeXay HWOHAMH B pacTBOpe MW TBepaod (a3oii.
[Ipoussenenue pactBopuMoctd. OOpa3oBaHUE MPOCTEHIINX KOMILIEKCOB B PacTBOpax.
Koopaunannonnoe uucno. KoHCTaHTa yCTOMYMBOCTH KOMILIEKCOB. MOHHBIE ypaBHEHUS
peaKuuil.

OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE  peakuMu B pacTBopax. OmpeneneHue
CTEXMOMETPUYECKIX KOA(D(PHUIIMEHTOB B YPaBHEHUSIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii. CTaHgapTHbIE MOTEHIMAIBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. Psn
CTaHAAPTHBIX 3JIEKTPOJIHBIX MMOTEHIUAIOB. DJIEKTPOIN3 PACTBOPOB U PACILIABOB. 3aKOHBI

anektponusa Papanes.

HEOPT'AHNYECKAS XUMUSA

AOUTYpUEHTBl JOKHBI Ha ocHoBaHuM Ilepuoguueckoro 3akoHa JaBaTh
CPaBHUTEIIBHYIO XapaKTEPUCTUKY 3JIEMEHTOB B Ipynmnax M MHepHojax. XapaKTepUCTHKa
AJIEMEHTOB BKJIIOYAET: AJICKTPOHHbIE KOHPUTYpAIlMU aTOMa; BO3MOXKHBIE BAJICHTHOCTH U
CTEMIEHU OKHUCJIEHUS DJIEMEHTa B COEAUHEHUsX; (OPMBI MPOCTHIX BEIIECTB U OCHOBHBIC
TUTIBI COCMUHEHUH, HuX (U3NYECKMEe W XHUMHUYECKHE CBOWCTBa, JabOpaTOpHbIE U
MIPOMBIIICHHBIE CLIOCOOBI MOTYUYEHHUS; PACTIPOCTPAHEHHOCTD JIEMEHTA U €r0 COCIMHEHUMN
B MPUPOJIC, MPAKTUUYECKOE 3HAYCHUE U 00JIaCTH MpUMEHEeHHs coenuneHui. [1pu onucanuu
XUMUYECKUX CBOMCTB JOJKHBI OBITh OTPAKEHBI PEAKIIMU C yYaCTHEM HEOPTaHUYECKUX U
OPTraHUYECKUX COCTUHEHHH (KUCJIOTHO-OCHOBHBIC M OKHCIUTEIHHO-BOCCTAHOBUTEIIbHBIC
MIPEBPAILICHHUS ), & TAKKE KAUECTBEHHbBIE PEAKIINU.

Bopopon. MH3zoromer Bomopona. CoeauHeHuss BoaopoAa € METANIaMU U
Hemeraiamu. Boza. [lepokcun Bogopoa.

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

Kucnopoa. Oxcubl 1 nepokcuibl. O30H.

Cepa. CepoBomopon, cynbduapl, noaucynbduasl. Oxcuasl cepbl (IV) u (VI).

CepHucras 1 cepHasi KUCIOTHI M UX COJIU. DPUPBI CEPHOU KUCIOTHL. Tuocynbdart HaTpus.



A30T. AMMUaK, COJIM aMMOHHS, aMHJbl METaUIOB, HUTPUAbl. OKCHUIBI a30Ta.
A3oTHCTasg U a30THAs KUCJIOTHI U UX COJIU. D(PUPBI a30THOM KUCIIOTHI.

dochop. Pochun, bochuasr. Oxucant Gochopa (II1) u (V). 'anorenuast Gocdopa.
Opto-, MeTa- u qudocdopnas kucnotsl. Oprodocdarsr. Idhupsl pochopHOIl KUCTOTHI.

Yraepoa. Mzortomsl yriepona. Ilpocreimme yrieBogoponbl: METaH, JTHUIICH,
anetriieH. KapOuabsl kanbius, amomMuaHs W okene3a. Oxcuabl yriaepoaa (II) wu (1V).
KapOoHuiibl nepexoHbIX METAIIOB. YTOJIbHAS KUCTIOTA U €€ COJIU.

Kpemnuii. Cunan. Cunuiug maraus. Oxeupa kpemuus (IV). KpemHuBbIe KUCTOTHI,
CUJIMKATHI.

bop. Tpudropun 6opa. Opto- u TeTpabopHas KUCIOTHL. TeTpabopaT HaTpus.

biiaropoassle ra3sl. [IpuMepsl coeTMHEHNN KPUNITOHA U KCEHOHA.

[[lenounbie MeTamibl. OKCHUIBI, MEPOKCUIBI, THAPOKCHUIBI M COJU IIETOYHBIX
METaJIJIOB.

[IlemoYHO3eMENNBbHBIE METAJUIBl, OCPWIIMM, MarHWi: WX OKCHJBI, THAPOKCHUILI H
conu. [IpencraBienre 0 MarHUMOPraHMYECKUX COSMHEHUSX (peakTuB ['puHbspa).

Amomunnid. OKCu, TUAPOKCHII U COJIM ATOMHUHHUS. KOMIUIEKCHBIE COETUHEHHUS
amomunus. [Ipeacrasienus: 00 aTrOMOCHIMKATaX.

Menb, cepedpo. Oxcuapt Mmeau (1) u (I1), okcun cepedpa (I). I'mapooxcua meam (I1).
Conu cepebpa u Mmenu. KoMIiekcHbIE COeTMHEHUs cepedpa U MeIu.

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

Xpom. Oxcuael xpoma (II), (IIT) u (VI). I'mapookcuasr u comu xpoma (1) u ().
Xpomartsl u auxpomartsl (VI). Komminekcubie coenunenust xpoma (I1).

Mapranen. Oxcuasl Mapradna (II) u (IV). T'mapookcun u comu maprania (11).
MaHraHaT ¥ IepMaHTraHaT KaJus.

XKeneso, kobanet, Hukenb. Okcuasl xenesa (1), (I1)-II1) u (II1). T'uapokcuasr u
cosm >kenesa (I1) u (IIT). deppartsr (I11) u (VI). KommnekcHsie coenunenus xenesa. Conu

U KOMITICKCHBIE coenuHeHus kooanbTa (I1) u aukens (11).
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OPI'AHUYECKASA XUMUA

XapakTepucTuKa KaXJIOro Kiacca OpraHMYeCKUX COCIUHEHUN  BKIIKOYAET:
OCOOEHHOCTH 3JIEKTPOHHOTO W MPOCTPAHCTBEHHOI'O CTPOEHHSI COECIUHEHUW JAaHHOTO
KJlacca, 3aKOHOMEPHOCTHM HW3MEHEHUs (U3MYECKUX W XUMUYECKUX CBOWCTB B
TOMOJIOTHYECKOM DSy, HOMEHKJIATYPy, BHAbl U30MEPUU, OCHOBHBIE THIIbI XUMUYECKUX
peakuui M HUX MEXaHU3Mbl. XAapaKTEPUCTUKA KOHKPETHBIX COECAVUHEHUN BKIIOYAET
¢du3MUecKue M XUMHUYECKHE CBOWCTBA, JIAOOPATOpPHBbIE W MPOMBIIUICHHBIE CIIOCOObI
MOJIy4eHUs, 00nacTu NmpuMeHeHud. [Ipu onmcaHnM XMMHYECKUX CBOWCTB HEOOXOAMMO
YUUTHIBATh PEAKIIMU C YYaCTUEM KaK pajuKajia, Tak U GyHKIMOHAIbHOU IPYIIIHI.

CrpykTypHas TeOopusi KaK OCHOBAa OpPraHMYECKON XHMHUHU. YTJIECPOAHBIMA CKEJET.
OyHKIMOHANIBHAA Tpynna. [omonornmueckue pansl. M3omepusa: CTpyKTypHas Hu
npoctpaHcTBeHHas. llpencraBienne o0 onTuueckoil u3omepuu. B3auMHoe BiusiHUE
aToMOB B MoJjekyise. Kimaccudukanys opraHMYecKUX peakiui Mo MEXaHU3My U 3apsay
AKTUBHBIX YACTHII.

Ankanbl ¥ 1uKI0ankansl. Kondopmepsr.

AJIKEHBI U IUKJIOATIKEHBI. CONPSIKEHHBIC TUEHBI.

Aunkunbl. KrucinoTHble CBOMCTBA aJIKUHOB.

ApomaTtnueckue yrieBoJopoasl (apensl). benzon u ero romosoru. Ctupod.
Peakunn apomaTMyecKoW CHUCTEMBI M YIVIEBOJOPOAHOrO pamukana. OpueHTupyromee
JeHCcTBUE 3amecTuTeneil B OeH30bHOM Kouiblie (opueHTaHThl | u Il poma). Ilonstue o
KOHJICHCUPOBAHHBIX apOMAaTHYECKUX YTIEBOAOPOIAX.

["anoreHONPOU3BOAHBIE YTIIEBOAOPOJOB: aJKWI-, apuil-, W BUHWITAJIOTCHU/BI.
Peaknuu 3aMenieHrs ¥ OTIIECIIICHHUS.

CoupTel TpoCThle WM MHOroaToMHbie. I[lepBHYHBIE, BTOPUYHBIE M TPETUYHBIC
crupthl. DeHodsl. [IpocThie A3hupsl.

KapOoHuiibHblEe cOeMHEHUS: alIbJIETHAbl U KeTOHBI. [IpenenbHbie, HenpeaeabHbIE U
apoMaTH4eCKHe anbAerubl. IIoHsATHE 0 KETO-EHOIBbHON TayTOMEPHH.

Kap6onoBsie kuciotel. [IpenenpHbie, HEMpeAeIbHbIE U aPOMATUUECKUE KHUCIOTHI.
MoHo- 1 aAnKkapOoHOBbIE KUCTOTHI. [Ipon3BoHbIE KAPOOHOBBIX KUCIOT: COJIM, AaHTUAPUIBI,

raJIOTeHAHTUJIPUJIBI, CIIOKHBIE d(DUPBI, aMuIbl. JKUPHIL.
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HutpocoennHeHus: HOITPOMETaH, HUTPOOEH3OJI.

AmuHbl. AnudaTHYecKue W apoMaTHdecKhe aMuHbl. [lepBUUYHBIC, BTOPHYHBIC H
TpeTHYHble aMHHBI. (OCHOBHOCTh AaMHHOB. UeTBEpTHYHBIE aMMOHHEBBIC COJIM U
OCHOBAHHMSI.

["anmoren3amMenicHHbIe KACIOThI. OKCHKUCIIOTHI: MOJIOYHASI, BHHHAS W CAJMIIMIIOBAs
KHCIIOTBl. AMUHOKHCIIOTBI: TJIMIIMH, ajJaHWH, [IUCTEUH, CepuH, (heHWJIAIAHWH, THPO3HH,
JIM3UH, TIIyTaMUuHOBas kucioTa. [lentunsl. [IpencraBienue o CTpyKType OCITKOB.

VYrneBogel. MonHocaxapuapl: pubo3a, Ie30Kcupu003a, TIIOK03a, (PYyKTO3a.
[Muknuueckue ¢GopmMbl MOHOCaxapuaoB. [IOHATHE O MPOCTPAHCTBCHHBIX H30MEpax
yraeBooB. Jlucaxapusl: 1emwto0no3a, MaiabTo3a, caxaposa. [loimcaxapusl: Kpaxma,
EJLTIOI03a.

[Tuppoin. IMupumun. [IupUMUAMHOBBIE W TyPUHOBBIC OCHOBAHHS, BXOSIINE B
COCTaB HYKJICMHOBBIX KHCJIOT. [IpeacTaBieHne o CTPYKType HyKICHHOBBIX KHCIOT.

Peaknmy  mosmMepw3alid W [OJHMKOHACHcCAnuH.  OTHEIbHBIC  THIIBI
BBICOKOMOJICKYJISIDHBIX ~ COCIMHCHUM:  TOJWATHIICH, TIOJUIPONIICH, TOJUCTHPOII,
TOJIUBUHUIXJIOPHI, HOJUTETPad TOPITHIICH, Kay4JyKH, COTIOJIMEPHI,

(beHOH(I)OpMaJ'II)I[eFI/II[HBIe CMOJIbl, HICKYCCTBCHHBIC 1 CHHTCTHYCCKHC BOJIOKHA.
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IMPUMEPBI DK3AMEHAIIMOHHBIX 3ATAHU
1. IIpumepsl 3ajaHuii NePBOM IPYNIIbI:
Bri0epuTe npaBWIbLHBIN OTBET:

JI71s1 BBITIOJTHEHUS 3a1aHu 1-3 UCTIONB3YUTE CIEAYIOMINI Psii XUMHUYECKUX AJIEMEHTOB:
1)Cs 2) C3) 04 Cr 5N

OtBeTOM B 33JIaHuAX 1-3 ABISAETCS MOCIIEN0BATEIHHOCTD IU(DP, IO KOTOPHIMU YKa3aHbI

XUMUYECKHUE AJIIEMEHTHI B JAHHOM DSy .

1. Onpenenure, aTOMbl KaKUX U3 YKa3aHHBIX B PSAIY 3JIEMEHTOB B OCHOBHOM COCTOSIHUM
MMEIOT OJJMHAKOBOE YMCJIO HECHApPEHHBIX AJIEKTPOHOB. 3aMMIIATE HOMEpa BhIOPAHHBIX
DJIEMEHTOB.

Ortser: I:I:l

2. U3 YKa3aHHBIX B pPAOdy XHUMHYCCKHUX JSJICMCHTOB BI:I6€pI/IT€ TPpHU P-3JICMCHTA.
Pacnionoxure BBI6paHHI>I€ QJICMCHTLI B IIOPAAKC YMCHBIICHHA HX ATOMHOI'O paauyca.
3anuimTe HOMCPa BBI6paHHI>IX QJICMCHTOB B HY)KHOﬁ IIOCJICA0BAaTCIIBHOCTH.

Otser: ‘ | | ‘

3. U3 uncna yka3aHHBIX B sy DJIEMEHTOB BBIOEpUTE JBa DJIEMEHTA, KOTOPHIE MMEIOT
OJIMHAKOBYIO Pa3HOCTh MEK/1y 3HAUEHUSIMH UX BBICILICH U HU3LIEH CTETIEHEN OKHUCIICHHUS.
3anuimmTe HoMepa BhIOpaHHBIX JIEMEHTOB.

Ortser: |:|:|

4. U3 npeasio’keHHOro MepeyHst BHIOEPUTE J1Ba BEILIECTBA MOJIEKYJIIPHOTO CTPOEHUS C
KOBAJIEHTHOM NOJIAPHOM CBS3bIO.

1) N8.2C03

2) CH;COOH
3) CoH,

4) BaO

5) Br,

Ortser: I:l:'

5. W3 mpennoxeHHOTo TmepeyHsi BBIOGPUTE JBa BEIIECTBA, KOTOPHIE OTHOCATCA K
KUCJIOTHBIM OKCHJIaM.
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1) CaO
2) HoS
3) SO;
4) CO

5) NO;

Ortser: I:E

6. W3 mnpenoxkeHHOro TmepeyHsi BbIOEPUTE [IBa BEIECTBA, KOTOPBIE SIBIISIOTCS
CTPYKTYPHBIMH H30MepaMu OyTeHa-1.

1) Oyran

2) K100y TaH
3) OyTuH-2

4) 6yraguen-1,3
5) MeTunnponex

Ortser: |:|:|

7. U3 MMPCAJIOKCHHOI'O IICPCUYHA BBI6€pI/IT€ BCC BCIICCTBA, IIpHU B3aHMOH€ﬁCTBHH KOTOPHIX C
PaCcTBOPOM IICPMAHI'aHaTad KaJIUsd B KHCJION cpeac 06p33y€TCH Kap6OHOBaH KHCJIOTA.

1) GyTren-2

2) deHon

3) 2-MeTHmpoIeH

4) meTuanerat

5) NPONMOHOBBKIN aJIbACTU]T

Ortser: |:|:|

8. M3 mpemnokeHHOro IepeyHs BBHIOEPUTE JBa BEIISCTBA, C KOTOPHIMH pearupyer
STUJIAMHUH.

1) constHast KUCIIOTa
2) aTaH

3) 6enzom

4) 6pommeTaH

5) runpokcu Kamus

Ortser: I:l:'

9. 13 npeio:KeHHOTO TIepEUHs TUTIOB PEaKIIUid BRIOGPUTE BCE TUIIBI PEAKIIMH, K KOTOPHIM
MOKHO OTHECTH B3aMMOJEHUCTBUE LIECIIOYHBIX METAILUIOB C BOJOM.
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1) kaTanuTHyeckas

2) roMOreHHas

3) HeoOpaTumas

4) OKUCIUTEILHO-BOCCTAHOBUTEIIbHAS
5) peakiusi HEUTpaIu3auu

Ortser: |:|:|

10. V3 mpenyoxeHHOro TMepeyHs BhIOEpUTE BCE Maphl BELIECTB, CKOPOCTh PEaKLUU B
KaKIOW W3 KOTOPBIX HE 3aBUCUT OT YyBEIMYEHUs IUIOIIAJAA  ITOBEPXHOCTH
CONPUKOCHOBEHMS PEAreHTOB.

1) pocdop u xkucmopos

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

4) MarHui ¥ a30THAsK KUCIIOTa
5) BOAOPO/I U KUCTIOPOJ

Ortser: |:|:|

2. Ilpumepsl 3aaHU BTOPO# IPyNIIbI:

YcranoBure COOTBETCTBHE:

1. YcraHoBuTE COOTBETCTBHE MEXIY BELIECTBOM M PEeareHTaMH, ¢ KaXJIbIM U3 KOTOPBIX

9TO BEIISCTBO MOXKET B3aMMOJICHCTBOBATh: K KaXKIOW IMO3UIMH, 0003HAYCHHON OYKBOM,
MOA0CPHUTE COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYCHHYTO ITU(POH.

BEIHIECTBO PEAT'EHTbBI
A)|S 1) | AgNOs, NasPOyq, Cl2
B) | SO3 2) | Ca0, H.0, NaOH
B) | Zn(OH), 3) | Hz, Clz, O2
I') | ZnBra(p-p) 4) | HBr, LiOH, CH3COOH (p-p)
5) | H3POu(p-p), BaCl,, CuO

Ortser: A |b |[B |T

2. YCTaHOBUTE COOTBETCTBHE MEXKIY PEarupyloIMMMH BEIIECTBAMH M TMPOJAYKTAMH HX
B3aMMOJICUCTBUS: K  KaXIOW  To3ulMM, O0O3HaueHHOW  OykBO#, monxdepute
COOTBETCTBYIOIIYIO MTO3UIINIO, 0003HAYEHHYIO IIU(PPOH.

PEATPYIOIIME BEIIECTBA NMPOAYKTHI B3BAUMOJIENCTBUSI

A) | Fe u HNO3(pas6.) 1) | HClu O,
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B) | Cu u HNO3(komir.) 2) | Cu(NO3)2, NO, H.O

B) | Cl; u H.O2 3) | Cu(NO3)2, NO2, H20

I') | CsHsClu O 4) | FeO, N2, H.O

5) | CO, HCI, H20

6) | Fe(NOgz)3, NO, H,0O

OrtBer: A |b |B |T

3. YcTaHOBUTE COOTBETCTBHE MEXAy HAa3BAaHHUEM BEIECTBA M KIIACCOM/TPYIIOHN, K
KOTOPOMY(-0#) 3TO BEUIECTBO MPUHAIICKUT: K KaXKJAOU MO3UIMU, 0003HAUEHHON OYKBOM,
no10epUTe COOTBETCTBYIOILYIO MO3UIINI0, 0003HAYEHHYIO ITU(DPOA.

HA3BAHUME BEHIECBA KJIACC/TPYIIIIA
A) | MeTUIaMUH 1) | amuHBI
B) | Genszon 2) | aMUHOKHUCIIOTBI
B) | 3-meTunOyranann 3) | yriIeBoopo ikl
I') | ananun 4) | yraeBojibl
5) | anbaeruabt

OTtBeT: A |b |B |T

4. YCTaHOBHUTE COOTBETCTBHUE MEXAY pEarupyroludMu BEIIECTBAMU U OPTraHUYECKUM
MPOIYKTOM, KOTOPBIM TMPEUMYIIECTBEHHO 00pa3yeTcsl MNpU B3aUMOJCUCTBUM ITHUX
BEIIECTB: K KaXJ0W MO3ULIUHU, O003HAYCHHOW OYKBOM, MOAOEPUTE COOTBETCTBYIOIIYIO
MO3UIINI0, 0003HAYEHHYIO [UDPOIA.

PEAI'PYIOIIME BEIIIECTBA MPOJAYKTBI B3AUMOJENUCTBUSI
A) | Benzon u 6pom (AlBr3) 1) | mpoman
B) | 2-xnopnponan u NaOH(crouprt.) 2) | 6pomben3oI
B) | IIponan u xji0p 3) | rekcabpOMIIMKIIOTEKCaH
I') | [uksionponaH u BOAOPOA 4) | 2-xj0puponan
5) | 1-xsopnponan
6) | nporien

OrtBer: A |b |[B |T

5. VYcraHOBUTE COOTBETCTBHE MEXKIYy HW3MEHEHHUEM CTENEHU OKHUCICHHUS CEphl U
dbopMyIaMy BEIIECTB, NPH B3aUMOJICHCTBUU KOTOPBIX 3TO M3MCHECHHE IMPOUCXOIMUT: K
KOKIOW TMO3MINU, 0003HaueHHOW OyKBOH, MOAOEpHUTE COOTBETCTBYIOIIYIO MO3UIIHIO,
0003HaYEHHYIO IIUPPO.

CTEIIEHb OKNCJIEHUA BEIHIECTBA
A) | S°— s+ 1) | Menb ¥ KOHIIECHTPUPOBAHHASI CEpPHAs KMCIO0TA
B) | S** — §* 2) | CepoBomopon 1 #iox
B) | S?—S° 3) | Cepa n kucIOpON




I

S+6 N S+4

Cynsoun xenesa(ll) u HCI

Oxkcwuna cepoi(ll) u xmop

CynphuT Kanus U cepHasi Kuciora (p-p)

OrtBer: A |b |[B |T

6. YcraHoBuTe COOTBETCTBUE MEXAy (HOPMYJION COJIM U MPOIYKTOM, 0Opa3yIoUMcs Ha
KaToZIe TPH D3JEKTPOIH3e € BOJHOTO PACTBOpa: K KaKIOW MO3HMIUH, 0003HAYCHHOU

OYKBOH, ITOJAOEPUTE COOTBETCTBYIOIIYIO IMO3UIHIO0, 0003HAUYCHHYIO ITU(POH.

DOOPMYVIJIA COJIN IHNPOAYKT HA KATOJIE
A) | AgNOs 1) | Bogopon
B) | NazPO4 2) | kuciopon
B) | CaCl; 3) | meramn
I') | CuBr2 4) | xmop
5) | 6pom
6) | okcu a3ora

OrtBer: A |b |[B |T

/. YCTaHOBHUTE COOTBETCTBHE MEXAYy (POPMYJIONH CONM M THUIIOM THUAPOIU3A: K KaXKAOU

MO3UIMK, O0003HAaUCHHOW  OYKBOH, TMOJOEPUTE  COOTBETCTBYIOUIYIO  MO3HUIIHIO,
0003HauYeHHYI0 U(POiA.
DOPMVIJIA COJIN THUII TUAPOJIN3A
A) | AgNOs 1) | mo KaTHOHY
B) | NazSO4 2) | Mo aHHOHY
B) | ZnCl; 3) | MO KAaTHOHY M AHUOHY
I') | CuS 4) | He TUAPOIU3YETCS

OrtBer: A |b |[B |T

8. YcraHOBHTE COOTBETCTBHE MEXKAY YPaBHEHHEM XMMHUECKON PEakIMi 1 HapaBiIeHHUEM
CMEILEHNUS] XUMHUYECKOIO PABHOBECHUS NPU YBEJIMYECHHM JIABJICHUS B CUCTEME: K KaXKIOU

MO3UIMK, O0003HAYCHHOW  OyKBOW, TMOAOEPUTE  COOTBETCTBYIOIIYIO  TO3HIIHIO,
0003HaYEHHYIO IIUPPOH.
YPABHEHUE PEAKIIUU HAITPABJIEHUE CMEIIEHUA
XUMHNYECKOI'O PABHOBECHA
A) | I2(1) + Ho(r) = 2HI(1) 1) | B CTOpOHY NPOJIYKTOB PEaKIIUU
B) | Cla(r) + Ha(r) = 2HCI(1) 2) | B CTOPOHY MCXOJIHBIX BEIIIECTB
B) | O2(r) + 2H2(r) = 2H,0(r) 3) | IpaKTUYECKU HE CMEIIACTCS
I') | Cla(r) + CO(r) = COCly(T)
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OrtBer: A |b |B |T

9. YcTaHoBUTE COOTBETCTBUE MEXAY BEUIECTBAMH, KOTOpPhIE HEOOXOIUMO Pa3IUu4UTh, U
PEaKTUBOM, C TIOMOUIIBI0O KOTOPOTO MOXHO 3TO CHeNaTh: K KaxJAOW IO3UIIHH,
0003HaueHHON OyKBOM, mMOAOEpUTE COOTBETCTBYIOIIYIO IO3UIMI0, OO03HAYEHHYIO

1 Qpof.

BEIHIECTBA PEAKTUB
A) | beH3on u Tosryon 1) | JJakmyc
b) | AuerniieH U 3TUIEH 2) | bpomHast Bosia
B) | I'mroko3a u ppykroza 3) | ConstHast KMCIOTA
I') | PactBops! dhenosa u npomnaHosa 4) | AMMHra4HbBIH pacTBOp OKCHJIA cepedpa
5) | [ToKUCIIEHHBIH PACTBOP IIEPMAHTaHATA KaJIUs

OrtBer: A |b |[B |T

10. YcTaHoBUTE COOTBETCTBUE MEXYy EMKOCTBIO M €€ Ha3HAUEHUEM: K KaKJOW MO3UIIMH,
0003HaueHHON OyKBOI, MOAOEPUTE COOTBETCTBYIOIIYIO MO3MUIMI0, OO03HAYEHHYIO

udpoi.

EMKOCTbD HA3HAYEHHUE
A) | numneTka 1) | cocTaBHas yacTh mpUOOpPa ISl IEPETOHKH
B) | 6ropetka 2) | pa3jienieHre He CMEUIMBAIOIINXCS KUAKOCTEH
B) | nenutenbHas BOpOHKA 3) | pa3baBiieHHE PaCTBOPOB KUCIIOT
I') | xonba Bropua 4) | otOop pacTBOpa OMpeIeIEHHOT0 00heMa
5) | TuTpoBaHUe

OTtBeT: A |b |B |T

3. Ilpumepsl 3a1aHuii TPeThbeld rPyNIbI:
JlonosiHUTE OTBET:

1. MaccoBas [1oysi COld B pacTBOpe, MOJyYEeHHOM Ipu cMmemuBaHuu 1 kr 11%-Horo
pactBopa ¢ 3 kr 15%-ro pacTtBopa coiu paBHa . OTBer maiiTe B mMpoLIEHTax C
TOYHOCTBIO 10 LENBIX.

2. Macca o0pa3oBaBIIIeiiCsl 9TOM CEPHOUM KHUCIOTHI B pe3yabTate peakmuu SOz + HyO =

H,SO,4 + 88 xJIk, ecii TIpu 3TOM BBIISIMIOCH 264 KJ[K TEIIOTHI, paBHA . OtBeT
YKaKUTE B TpPaMMaXxX ¢ TOYHOCTBIO JIO IEJTBIX.
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4. IllpuMepsl 3aJaHNI YeTBEPTOM IPyNIbI:
JlaiiTe pa3BepHYTHIN OTBeET:

3apnanme 1. Jlyig BBIMIOJIHEHMS 3aJaHUSl MCHOJB3YWTE CIEAYIONUMN TEpeueHb BEIECTB:
NepMaHraHatT Kajus, OpOMOBOAOPOJ, TUIpOKapOOHAT Kajus, CyiabdarT HATpHs, HUTpAT
Kanus. JlomycTUMO HCTIOIB30BAHUE BOJHBIX PACTBOPOB BEILIECTB.

N3 mnpemioKeHHOro IepeyHsi BEUIECTB BBIOEPUTE BEIIECTBA, MEXKIY KOTOPBIMU
OKHUCJIUTEIIBHO-BOCCTAHOBUTENbHAS PEAKLUSA MPOTEKAET ¢ U3MEHEHUEM IBETa PacTBOPA.
Breinagenue ocajgka B XoJe peakuuu He HaOmomaercs. B oTBeTe 3amuiunTe ypaBHEHHUE
TOJIBKO OJHOU U3 BO3MOXKHBIX OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C y4acTHEM
BbIOpaHHbIX BemecTB. (COCTaBbTE JJNEKTPOHHBIM OajaHC, YKaKHUTE€ OKHCIUTENb MU
BOCCTAHOBUTEIb.

3apanune 2. JIyis BBITONTHEHHS 3a7aHUS HWCTIOJB3YWUTE CICIYIONUN TIEPEUCHb BEIIECTB:
XJIOPOBOJOpPOA, HUTpar cepedpa(l), mepmaHraHat Kajaus, BOJA, Aa30THAsl KHCIOTA.
JlommycTUMO MCIIOJIb30BaHUE BOJHBIX PACTBOPOB BEIIECTB.

4 3 MMPCAJIOKCHHOI'O IICPCUHA BCIICCTB BBI6€pI/ITC BCIICCTBA, MCIKAY KOTOPBIMH BO3MOJKHA
p€akuusl HMOHHOIO O6M€Ha, [NpuBoadmasds K 06p330BaHI/II-O ocaJka. 3anuImTe
MOJICKYJIAPHOC, IIOJIHOC U COKpaHléHHOG HOHHOC YpPaBHCHHUA ATOM p€akiun C y4aCTHCM
BBI6paHHI>IX BCIICCTB.

3apanmne 3. HammumuTe ypaBHEHHs peaKIlyii, ¢ TTOMOIIBI KOTOPBIX MOYKHO OCYIIECTBUTH

CIIEAYIOIIHE IPEBPAICHUS:
HNO,.t  FeHCl(n36.) NaoH NaNO, . HCI
OTaH # Xl # X2 # X3 # X4 — C4Hloo

B ypaBHeHUsAX npUBEAUTE CTPYKTYpHBbIE (POPMYJIIbI OPraHUYECKHUX BEILECTB.

3ananme 4. [Ipu HarpeBanuu oOpasia KapOOHaTa KalblUs YacTh BEIECTBA PA3JI0KHUIACS.
IIpu stom Beimenunoch 4,48 1 (H.y.) yriaekucioro ra3za. Macca TBEpIOro ocrarka
coctaBmwia 41,2 r. 3TOT ocTaToK J00aBWIM K 465,5 T pacTBOpa COJSTHOM KHUCIIOTHI, B3ATON
B M30bITKE. OMpeaenuTe MacCOBYIO JIOJIIO COJTU B TIOJTyY€HHOM PacTBOPE.

B orBere 3anummTe ypaBHEHHsI peaKiMii, KOTOpblE€ YKa3aHbl B YCIOBHM 3aJaud, U
MPUBEIUTE BCE HEOOXOIUMBIE BBIYMCICHUS (YKa3bIBaTE €IUHUIIBI U3MEPEHUS UCKOMBIX
(U3NYECKUX BEJIMYMH).

3amanue 5. OpraHnyeckoe BEIIECTBO X HCMOJB3YIOT B MPOU3BOJICTBE PACTBOPUTEIEH.
[Tapsr BemecTBa X B 2,55 paza Tsxenee Bozayxa. [lpu cxuranunu 14,8 T X o6pazoBaiock
18t Bombl u 17,921 (H.y.) yraekucioro rasza. Ompenenure MOJEKYISpHYIO (Gopmyiry
BellleCTBAa X W YCTAHOBUTE €ro CTPYKTYpPY, €CIU HU3BECTHO, UYTO MPU OKUCICHHH OHO
MPEBPAIAETCS B KETOH.
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[Tpoceemenune, 2022. — 434 c.

3. Epemun B.B. Xwummsa. 11 xmacc. YriayOneHHBI ypOBEHBb. yYeOHUK /
B.B. Epemun, H.E. Ky3bpmenxko, A.A. [Ipo3nos. — M.: [Ipoda, 2021. — 480 c.

4. Epemun B. B. Xumusa. Xumwus. YrinyOneHabslii kyp moarotoBku k EID /
B.B. Epemun, P.JI. Autunun, A.A. Ipo3nos, E.B. Kapnosa, O.H. PenkoBa. — M.: Dkcmo,
2022. - 608 c.

JlonosiHUTEILHAS

1. ['munka H.JI. O6mas xumus B 2 1. Tom 1: yaeOnuk nmst By3oB / H. JI. T'nunka;
nonx penakuuei B.A. IlomkoBa, A.B. ba6koBa. — 20-¢ u3nm., mepepab. u jgom. — MockBa:
N3narensctBo FOpaiit, 2020. — 357 ¢. — ISBN 978-5-9916-9353-0.

2. Hoponbkun B.H. «EI'D. Xumus. Tematuueckuit TpeHuHr. 3aganusi 6a30BOT0O
W ToBbImIeHHOTO YypoBHed cinoxkHoctn [/  B.H. [loponekun, A.I'. bBepexnas,
B.A. ®eBpaneBa. — Mocksa: Jlernon, 2024. — 656 c.

3. Epemun B.B. Xumus. ITogroroBka k EI'D B 2021 roay. Jmarnoctuueckue
pab6otel / B. B. Epemun. — M.: MITHMO, 2021. - 112 c.

4, Kyspmenko H.E. Hauvama xwumuu. [l 0OCTymarommx B By3bl [
H.E. Ky3bmenko, B.B. Epemun, B.A. ITonkos. — M.: JlaGoparopus 3uanuii, 2017. — 704 c.

S5. HoBommmuckuii .M. T'otoBumcst k EI'D. Heopranuueckass xumus. Teopus,
ynpaxkHenwus, 3aga4u, TecTol. 10-11 xmaccer / 1., HoBommnuckuii, H.C. HoBomumHckas. —
M. : Pycckoe CnoBo, 2024. — 297 c.

6. COOpHHMKHM THUIIOBBIX JK3aMEHAITMOHHBIX BapuaHTOB mox penakiueit [1.1O.
HoOpotuna. — MockBa: HaimonansHoe oOpazoBanue, 2024. — 361 c.

1. Xomuenko I'.Il. TTocobue mo xumuu it mocrynaronmx B By3el / I

Xomuenko. — M.: HoBas BoiHa, 2018. — 480 c.
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HNuTepHer-pecypesbl:

1. ManyiinoB A. B., PomuonoB B. WM. OcHoBbl xumuu. HNHTEpHET-yueOHUK.

http://www.hemi.nsu.ru/

2. Kykos C. T. Xumust 10-11 KJIacc. HNuTepHeT-yueOHuUK.

http://www.chem.msu.su/rus/school/zhukov/welcome.html

3. [TogroroBka K T 5 EI'D 3 XUMUH.

http://www.yoursystemeducation.com/realnoe-eqe/

4, (OOpa3oBaTeIBHBIN TOpTAN I IOATOTOBKM K 23K3aMeHaM. https://chem-

ege.sdamagia.ru/

5. Oo0pasoBarenbHbiii cait «NeoFamily». bank 3amanmuii EI'D mo xumumu.

https://neofamily.ru/himiya/task-bank
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