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JIMer cornacoBaHusi NporpaMMbl BCTYNHTEILHBIX HCIILITAHHH

Pazpaborunk nporpammel: mpodeccop kahenpsl anamuTuaeckoi xumun Illakinaposa
JLT.

IIpencenarens sK3aMeHAIMOHHOW KOMUCCHH W OX P.H. CaruroBa
(nomnucb)

IIporpaMMa BCTYNHTENBHOIO HCHBITAHUS OOCYXJeHa Ha 3acelaHur YueOHO-
METOJUYECKON KOMHCCHMM XHMHUYeckoro uHCTHTyTa WM. A.M. bytneposa. Ilporpamma
BCTYIIUTENBHOIO UCIIBITAHUS PEKOMEHIOBaHA K YTBEP)KJIEHHUIO Y YSHBIM COBETOM, IPOTOKOJI No
2 ot « 12» okta6ps 2023 r.

[IporpaMma BCTYNHMTENBHOTO HUCIBITAHUS yTBEPXKIEHA HA 3aceJaHUU YUEHOrO0 COBETa

XuMudeckoro HHCTUTyTa UM. A.M. ByTneposa, ITpotoxon Ne 3 ot « 13y OKTs0pst 2023 T.



BBoaunast yacthb

Ilene ¥ 3a7auu BCTYNUTENBHOIO HCHBITAHHS IO OOIIEH H NPUKIATHON XUMHUU —
OLCHKa Ka4eCTBa MOATOTOBKH JIMI[, OCBOMBLIMX 00pa30BaTeibHble IPOrPaMMEI CPEIHEro
00IIero  00pa3oBaHMs, BbISBIEHHE CTENEHU YPOBHSI OCBOEHUS aOUTypHEHTaMH
®ezepanbHOr0 KOMIIOHEHTa T'OCYIapCTBEHHOTO 006pa30BaTEIbHOTO CTaHJapTa CpPEIHEro
o01iero o6pa3oBaHus 110 XUMHUH.

BerynurenbHble MCTBITaHUS 1O OOLIEH M HPUKIAJHOW XMMHH IIPOBOISATCS OYHO
/WM C UCTIONB30BaHMEM [IMCTAHI[MOHHEIX TEXHOIOTHI B BHIE TECTA C HCIIONb30BAHUEM
CHUCTCMBI IPOKTOPHMHIa B COOTBeTCTBUH ¢ llpmkazom MunucrepcrtBa ob6pasoBaHus U
Hayku P@ «O6 ocobeHHOCTSIX mpuema Ha o0ydeHHre Mo 0Opa3oBaATEBHBIM IIporpaMMam
BBICIICr0 00pa3soBaHWsi - IporpaMMaM GakanaBpuara, MPOTPAMMaM CIIELUAIUTETA,
IporpaMmMaM MaruCTparypsl, IporpaMMaM MOATOTOBKH HAyJHO-IIEIAarOTHYECKUX KaJpOB
B acnupantype Ha 2020/21 yuebnsiit rom» ot 03.04.2020 Ne 547. IIpomomKHUTEIbHOCTD
sk3ameHa 210 MUHYT.

I[IporpamMma mo oOwell ¥ MPUKIATHON XHMHHU IS HOCTYMAIONMX B XHMHYECKHM
MHCTHTYT uM. A.M. bymnepoa Kaszanckoro (IlpuBomkckoro) —deneparbHOro
YHUBEPCUTETA COCTOUT U3 JBYX Pa3leNioB. B mepBoM pasjeinie mpeacTaBieHbl OCHOBHEIC
TEOPETUYECKUE MOHATHS XUMHHU, KOTOPEIMU JOJDKEH BIaJeTh aOUTYPHUEHT C T€M, YTOOBI
yMeTh 000CHOBBIBATE XMMUYECKHE U (DH3MYECKUE CBOMCTBA BELIECTB, MEPEUHCICHHBIX BO
BTOPOM pasfielie, IIOCBSAIIEHHOM 3JIEeMEeHTaM U UX COeIMHEHUSIM.

CopaBounble Tabnumel, Takie Kak 'llepumomudeckas CHCTEMa XHMHYECKHX
3J1eMeHTOB", "PacTBOPUMOCTH OCHOBaHH#, KHCIOT U coneil B Bome", "Psn CTaHIAPTHBIX
3IEKTPOJHBIX IOTCHIMAIOB", OyAyT NpeNOCTaBIEHBI B CaMOM TEeCT€ B BOIPOCAX, B
KOTOPBIX 3TO HEOOXOIUMO.

Copepsxanue mporpamMmal

Yacre 1. Ilpeamer xumuu. Mecto XMMHE B ecTecTBO3Haumuu. Macca H JHEPTHUs.
OcHoBHEIE IOHATHSI XUMUH. BemectBo. Monekyna. AtoM. OnekTpoH. MoH. XuMu4yeckuit
sneMeHT. Xumudeckas (opmyna. OTHOCHTeNbHAas aTOMHAs W MOJNEKyJISpHas Macca.
Mounbs. MonsipHast macca.

XUMHYECKHE IMpeBpaliCHu. 3aKoH COXpPaHCHUSA MacCChl U SHEPIHUH. 3aKOH IMOCTOSIHCTBA
cocTana. CTGXI/IOMeTpI/IH.

Crpoenne artoma. Artomuoe sipo. M3oromsl. CrabuibHble W HecTaGMIBHBIE Spa.
PajuoakTuBHbIE MpeBpallleHMs, [HeNeHHe SIep W sAepHBI CWHTe3. YpaBHEHHe
pannoakTUBHOIO pacnana. [lepuon momypacmasa.

JIBoiicTBeHHass npupona siekTpoHa. CTpoeHHe 3JIEKTPOHHBIX O000JOYEK aTOMOB.
KBanToBble 4YnCHa. ATOMHBIE OpOHTAIM. ONEKTPOHHBIE KOH(UIypalUd aTOMOB B
OCHOBHOM H BO30Y>KJI€HHOM COCTOSIHUSX, MpUHIUI [Tayu, mpasuno XyHa.

Iepuonuuecknit 3axon JI.M.MenzeneeBa u ero oOOCHOBaHHE C TOYKM 3peHHS
SJIEKTPOHHOI'O CTPOEHHUS aTOMOB. Hepnom&quKaﬂ cucreMa 3JIEMEHTOB.



XuMuuecKas CBA3b. TUIBI XMMHUYECKUX CBS3ed: KOBAJEHTHAs, MOHHAs, MeTaJIMYecKas,
BoJIOpOoziHasi. MexaHu3Mbl 00pa3oBaHMsl KOBAJIGHTHOM CBSI3M: OOMEHHBIA M JIOHOPHO-
aKLENTOPHBIA. DHeprus cBaA3u. IloTeHIMan HOHM3ALKMHK, CPOACTBO K BJIEKTPOHY,
3JIEKTPOOTPULATENIBHOCTD. [longpHOCTE CBSI3H, MHAYKTHBHBIN d¢hdext. KparHbie cBs3u.
Mogens rubpuansauuu opOutaieidl. CBf3b 3NEKTPOHHOK CTPYKTYphl MOJEKYJ C HX
r€OMETPUYECKUM CTPOEHHEM (Ha INpUMEpe COEOMHEHHUI 3JIEMEHTOB 2-T0 IEPUOJA).
Jenoxanu3sanus 31EKTPOHOB B COMPSDKEHHBIX CHCTEMax, Me3oMepHbIi a3gdekT. [ToHsTHE O
MOJIEKYJISIPHBIX OpOUTANISX.

BajnentHocTs u creneHb okucineHus. CTpykTypHble ¢opmynbl. HM3omepus. Bumsi
U30MEPHHM, CTPYKTYPHAs ¥ NPOCTPAHCTBEHHAS U30MEPHS.

ArperaTHple COCTOSIHUSI BELIECTBA M IMEPEXOAbl MEXIY HMMHM B 3aBHCHUMOCTH OT
TeMIepaTtypbl M JgaBieHuss. lasel. I'asoBble 3akoHBl. YpaBHeHue Kuaiinepona-
Menzneneesa. 3akoH ABoraapo, MOJIApHBIH 00beM. JKunkocT. Accoluaiusi MOJIEKYN B
XKUAKOCTAX. TBepaple Tena. OCHOBHbIE THUIBI KPUCTAIUTMUECKHX PELIETOK: KYOWYECKUE U
reKcaroHajbHbIE.

Knaccudpukauus ¥ HOMEHKJIaTypa XHMHYECKHX BellecTB. VIHAMBUIyalbHBIE BELIECTBA,
cMmecH, pactopbl. [IpocTeie BemiecTBa, ajioTponus. MeTannsl U HeMeTaibl. ClIOKHBIE
BeulecTBa. OCHOBHBIE KJIAaCChl HEOPTaHWYECKMX BEIECTB: OKCHUIbl, OCHOBAHMSI, KMCIIOTHI,
conmu. KommnekcHble coenuHeHusi. (OCHOBHBIE KJIacChl OpPraHWYeCKUX  BEIECTB:
yIJI€BOLOPOABI, TraJloreH-, KHCIOpOA- M as3oTocolepxkallive BellecTBa. Kap6o- wu
rerepolukibl. [Tonumepsl 1 MakpOMOJIEKYJIBL.

XHWMUUYECKHUE peaKUUU U UX Kiaccuukaius. TUIbl pa3pbiBa XUMUYECKUX CBsi3ed. I omo-
U reTeposiuThyYeckue peakuni. OKUCIUTEbHO-BOCCTAHOBHUTENbHBIE PEaKIIUHU.

TensoBele 3QdexTbl XMMHUUYECKUX peakuuid. TepMoxumMuueckue ypaBHeHHUs. Terora
00pa3oBaHMs XUMUUECKUX cOeIMHEeHUH. 3akoH ['ecca u ero cnencTBusl.

Cxopocts xuMuueckoil peakuuu. [lpencraBneHre o MexaHW3Max XMMHYECKHX PEaKIIUM.
DneMeHTapHasi CTaausl peakiud. ]'OMOreHHble W TreTepOreHHbIe peaklMH. 3aBUCHUMOCTb
CKOPOCTH TOMOI€HHBIX PpEaKUMi OT KOHLEHTpaluuMHU (3aKOH IEHCTBYIOLIMX Macc).
KoHncTanTa ckOpoCTH XHUMHYECKOH peakuuy, ee 3aBUCUMOCTh OT TeMIepaTypbl. JHEpPrus
aKTHBALMH.

Aenenune  karanuza. Karanuzatopel.  Ilpumepbl  KaTaUTUYECKHX  IPOLIECCOB.
[IpencraBnenue o MexaHM3Max FTOMOT€HHOI'0 ¥ TeTEPOTeHHOI0 KaTaiu3a.

O6parumble peakii. XuMu4ueckoe paBHOBecuHe. KoOHcTaHTa paBHOBeCHs, CTEIeHb
npeBpalleHus. CMelleHue XMMHUYECKOro paBHOBECHUsI IOJ [E€WCTBUEM TeMIlepaTypbl U
nasyieHus (KoHueHTpauuu). [Ipunuun Jle [latenbe.

HucnepcHble cuctembl. Komnouanele cuctembl. PactBopsl. Mexanusm o0pa3oBaHus
pacTBOpOB. PacTBOPMMOCTh BEUIECTB U €€ 3aBUCHUMOCTb OT TeMIIepaTypbl U MPHUPOJIBI
pactBopuTenA. CrnocoObl BbIpaK€HHs1 KOHLIEHTpAI[MH PACTBOPOB: MaccoBas M0Jis, MOJIbHas
NOJIs, MOJIsIpHas KOHLEHTpauus, oObemHass nois. Otiuuue QGU3MYECKMX CBOMCTB
pacTBOpa OT CBOMCTB pacTBOpUTeNs. I'Bepabie pacTBopbl. CryiaBhbl.



DNeKTpONUTBL. PacTBOpHI  3MEKTPOJIUTOB. DNeKTpONUTHYECKasT IHUCCOLMALHS KHCIIOT,
OCHOBaHMH M cojiedl. KHCIOoTHO-0CHOBHBIE B3amMOeiicTBUS B pactBopax. [Iporonusie
KUCNIOTEL, KucnoTel Jlbrouca. AmdorepHocTs. KoHcTanta auccommanmu. CTeneHb
auccoumnaunu. MloHHOe NnpousBeneHre BOIbI. Bonoponneiit noxasaress. ['uaponus conei.
PaBHOoBecHe Mexay HOHamMu B pactBope W TBepmoi (asoil. [IpousseneHue
pacTBOPUMOCTH. O6pazoBanue MPOCTEUILIUX KOMIIJIEKCOB B pacTBopax.
KOOpI[HHaL[I/lOHHOG yucyno. Koncranra YCTOﬁqHBOCTH KoMILU1eKCOB. MloHHBIE YpaBHCHHUA
peaxkuui.

OKHCIUTEbHO-BOCCTAHOBUTEbHBIE peakiuu B pacTBopax. Onpenenenue
CTEXHOMETPUYECKHX KOI()(HULUMEHTOB B yPaBHEHUSX OKHMCIUTENBHO-BOCCTAHOBUTENbHEIX
peakuuit. CtannapTHbIe MOTEHIMABl OKHCIHTENBHO-BOCCTAHOBUTENBHEIX peakuui. Pspg
CTaHNAPTHBIX 3JICKTPOJHBIX MOTEHLHAIOB. DNEKTPONIH3 PACTBOPOB U PACILIABOB.

Yacrp I1. DneMeHTHI H HX cOeAMHEHMUS.
Heopranuveckas xumus

AOHTYpHEHTDI IOJDKHBI Ha OCHOBaHMM IlepHoMuecKoro 3aKoHa 1aBaTh CPaBHUTENBHYIO
XapaKkTCpUCTHKY SJIEMEHTOB B TIPYNNax MW IepHomax. XapaKTepHCTHKA 3JIE€MEHTOB
BKJIFOYAET: 3JIEKTPOHHbIE KOH(MUIYypallMHM aToOMa; BO3MOXKHbIE BAJIEHTHOCTH W CTEIIEHH
OKHMCJICHUS S3JIEMEHTa B COCNMHEHUSX; (POPMBI MPOCTHIX BELUECTB M OCHOBHBIE THITEI
COCJIMHEHHUH, UX (PHU3HUYECKUE U XUMUYECKHE CBONCTBA, J1abopaTOpHBIE U IIPOMBIIIIEHHbIE
CIOCOOB! MOJTYyYEHHs; PAaCpPOCTPAHEHHOCTh 3JIEMEHTA M €ro COeIMHEHHI B IpUpoe,
NpaKTUYECKOE 3HAYeHHe M O00NacTH NpUMEHEHHs coeauHeHu#. Ilpu  onmcaHum
XUMHHYECKUX CBOHCTB JOJDKHBI OBITh OTPKEHB! PEaKLUH C yuyacTHEM HEOpraHM4ecKhX H
OpPraHMYEeCKUX COCNMHEHUH (KHUCIOTHO-OCHOBHBIE M OKHUCIMTENbHO-BOCCTAHOBUTEIILHEIE
MpeBpaLleHHs ), a TAK)KE KaUeCTBEHHbBIE PeaKLIUK.

Bonopoa. Mzorone Bomopona. CoenuHeHust BOIOpOa ¢ METANNAMH H HEMETAILIAME.
Bopa. Ilepokcun Bogopona.

["aniorensl. ["'anorenoBogopone!. ['anoreHumsl. Kucnoponconepiaruue coenunenus xuopa.
Kucnopon. Oxcuabl u nepoxcunpl. O30H.

Cepa. CepoBozmopon, cynbbumsl, nonucynbdunsl. OKCuibl cepel (IV) u (VI). Cepaucras u
CepHasi KUCJIOThI U UX COJU. DPUPBI CEPHON KHCIOThL. THoCynb(aT HaTpHs.

A30T. AMMUAaK, COJIM aMMOHMS, aMHUIbI MeTaJuI0B, HUTpUAbl. OKCHIBI a30Ta. A30THCTAs U
a30THasl KUCJIOThI M UX COJIU. D(DUPBI a30THOH KUCIIOTHI.

®ocdop. Dochun, dochunsl. Oxucasl docdopa (III) u (V). T'anorenuns! docdopa.
Opro-, MeTa- u audocdopnas kucnotsl. Oprodocdartsr. Ddupsl pocdhopHOH KHCIOTHI.

Yrnepon. Msoronsl yrinepona. Ilpocteiimiue YTJI€BOAOPOIbl: METaH, JTUJIEH, aleTUJIeH.
KapOunbl kanbuus, amomuHus U xene3a. OKCHIbI yraepona (II) u (IV). Kap6ouunsl
NEePEeXOJIHbIX METAJJIOB. YTOJbHas KUCIIOTA U ee COJIH.

Kpemnuii. Cunan. Cunumumn maraus. Oxcun kpemuus (IV). KpemHuBbIE KHCIOTHI,
CHUJIMKATHI.

bop. Tpudropun 6opa. Opro- 1 TeTpabopHast KHCIOTHI. Terpabopat HaTpus.



braropoznsie rasel. [TpuMeps! coenunenuii KPHUIITOHA M KCEHOHA.
Illenounble Metamnbl. OKCHIBI, MEPOKCUIbL, TMAPOKCUIIBI M COJIM LIEJTOYHBIX METAJIIOB.

[llenouHo3emMenbHBlE MeTAIUTBI, GEPHIUTHN, MarHuil: mx OKCHUJbl, THAPOKCHUIBI U COJIH.
[lpencrasnenne o MarHUHOpPraHUYeCKUX COENMHEHUSIX (peaxtus I'punbspa).

AmoMuHUA. OKCHMA, THOPOKCHI M COJH  aTiOMHHHS. KOMILIEKCHDIE COeMHEHUS]
amoMunus. [IpencraBnenns o6 amoMocHInKaTax.

Mens, cepebpo. Oxcunsl menu (1) u (II), oxcun cepebpa (I). I'mapookcun menu (IT). Conm
cepebpa u Meau. KomnnekcHble coennnenus cepedpa U MeJiu.

LuHK, pTyTh. OKCHIB! IMHKA U PTYTH. [ MAPOKCH LIMHKA H €ro COY,

Xpom. Oxcunel xpoma (I1), (I11) u (VI). I'nnpooxeunel u conu xpoma (I1) u (I11). Xpomars
1 nuxpomarsl (VI). KommiekcHble coennnenus xpoma (III).

Mapranen. Oxcunst mapranua (I11) u (IV). I'wnpookeun u conu mapranua (I1). Manranar u
NEpMaHraHaT Kajusi.

Keneso, kobansT, Hukenb. OKCHIBI XKejesa (1), (II)-(III) u (III). Tugpokcuabl U coju
xenesa (II) u (I1I). Depparst (III) u (VI). KoMruiekcHble coenmHenus xeinesa. Conu u
KOMILJIEKCHbIE coequHenus kobanbta (I11) u nukens (11).

Opranunyeckasi XuMHs

XapaKTepucTHKa KaXJOro KJacca OpraHMuecKHX COeIMHEHHH BKIIOYAET: 0CcOGEHHOCTH
SJICKTPOHHOTO ¥ NPOCTPAaHCTBEHHOIO  CTPOEHMS COENMHEHHWM JaHHOrO Kiacca,
3aKOHOMEPHOCTH HM3MEHEHHUS! (QU3MYECKMX M XMMHYECKUX CBOMCTB B IOMOJIOFHUYECKOM
psAy, HOMEHKIATYpy, BH[bl M30MEPHH, OCHOBHBIE THUIbl XUMHUYECKUX PpEaKUUH MU HX
MeXaHH3Mbl. XapaKTepPUCTHKa KOHKDPETHBIX COEAMHEHMH BKIIIOYAeT busnyeckue wu
XMMHUYECKHE CBOMCTBA, 1abOpaTOpHbIe M MPOMBILILIEHHbIE CTIOCOBHI MOTyYeH s, 06IACTH
npumeneHus. Ilpy ONMCaHUM XUMMUECKHX CBOHCTB HEOGXOIMMO YYHTHIBATH peaxkiuy C
Y4acCTHEM KaK paluKaia, Tak U ()yHKLHOHAIbHOM! [PyMIII.

CTpyKTypHas TeopHs Kak OCHOBAa OpPraHHYeCKON XHMHH. YTIneponHelii  CKelJler.
OyHKUMOHANBHAS Tpynna. [oMonoruyeckue —psibl. M3oMepusi:  cTpykTypHas u
npocTpaHcTBeHHas. llpesicrabnenue o6 onTuyeckol H3oMepuu. B3auMmHOe BIMSHUE
aToMOB B MoJiekyJse. Knaccudukanus opraHudyeckux peakiuil mo MEXaHU3My U 3apsry
AKTHBHBIX YaCTHLI.

Tunel XMMHUYIECKOH CBA3M B OPraHWYECKMX COENMHEHMSX: HOHHA, KOBaJIEHTHas,
ceMunonspHas. HarpaBieHHOCTb CBA3HM, NOSPHOCTS CBA3H. | HOpUAN3aIUS 1 rUOpUIHbIE
opbutanu. Ilpoctsle U KpaTHble cBA3u. VX ornucanue Ha OCHOBE NpeacTaBleHUH 00 sp-,
sp’ u sp’ -rubpuau3aum.

AJIKaHbl U LUKJI0ATKAHEL. Koudopmepsi.
AJIKeHBbI U UUKJIOAJIKEHEL. CornpsiKeHHbIE TUEHBI.
Ankunbl. KuciioTHble CBOMCTBA JIKUHOB.

ApomaTnyeckHe yrieBomoponbl (apebl). BeH301 M e€ro roMOJIOrH. Ctupon. Peakuun
apOMAaTHYECKOH CHCTEMBbl M YIJIEBOAOPOAHOrO panukana. OpHeHTHUpYyIOLlee neficTBHE



3aMEeCTUTEIeH B OEH30JIBHOM Koyblle (OpHeHTaHThl | u I pona). Ilousitue o
KOHACHCHPOBAHHBIX apOMAaTUYECKUX YIIIEBOAOPOaX.

F&HOFGHOHPOH3BO,HHBIC YrjieBOAOpPOOOB: aJIKHJI-, dpuil-, ¥ BUHHUJITAJIOIeHUEI. Peaxupm
3aMEIICHUS U OTLIEIIEHUS.

CroupTel mpocTele W MHOroatomHele. [lepBuunbie, BTOPUYHbBIC W TPETUYHBIE CIIUPTHI.
@enonel. [Ipocteie 3¢ups.

Kap6OHHHI:HBI€ COCOUHECHHUA. aJIbAEruJbl U KETOHBI. HpeﬂeﬂbeIe, HCNPEACIIbHbBIE U
apoMaTh4eckue anpaeruanl. [ loustue o KETO-EHOJILHOU TAYTOMEPHH.

Kapbonoseie kucnotsl. [IpenenbHrle, HenpeneabHble U apoMaTH4eCKHe KUCJIOThl. MoHO-
W NMKapOOHOBbIE KHUCIOTHI. IIpon3BoiHBIE KapGOHOBBIX KHCIIOT: COJIM, aHTHUIPHIE,
FaJIOreHaHTUAPUIIBI, CIIOXKHbBIE SPUPBI, aMUbL. JKUPEL.

Hutpocoenunenus: HuTpoMeTan, HUTPOGEH3OI.

AMuHBL.  AnudaTHueckue M apoOMaTHYECKME aMMHBL. IlepBuuHble, BTOpPUYHBIE U
TPETHYHbIE aMHUHBl. (OCHOBHOCTH aMHHOB. YeTBepTHUHBIE aMMOHMEBBIE COJH K
OCHOBaHHMS.

['anorensamemniennsie  KucnoThl. OKCHKHUCIOTHI: MOJIOYHasl, BHHHAs W CalMLMIOBad
KHUCJIOTBI. AMHWHOKMCIIOTBI: [JIMUWH, alaHHWH, [HCTEHH, CEpHUH, (EeHMIANaHWH, THPO3MH,
JIU3KH, TTyTaMUHOBas kuciota. [lentunel. [pencrasnenue o cTpykType Gekos.

Yrnesonpl. MoHocaxapusl: pr6o3a, 1e30KcHprb03a, TIoKo3a, Ppykro3a. Iluknuueckue
GopMbel  MOHOcaxapunos. [loHstue o NPOCTPAHCTBEHHLIX H30Mepax yrieBOJOB.
Hucaxapunel: nemno6uosa, ManbTo3a, caxaposa. [Tonucaxapunel: kpaxman, L0103,

HI/IppOH. HI/IpI/IILI/IH. HI/IpI/IMI/IlII/IHOBbIe M IIYpUHOBBI€ OCHOBaHUS, BXONJILLME B COCTaB
HYKJICHMHOBBIX KUCJIOT. HpeﬂCTaBﬂeHI/Ie O CTPYKTYPE HYKJIEMHOBBIX KHCJIOT.

PeaKLII/II/I INNOJIMMEPHU3aLMHU U NIOJIMKOHIEHCALlMU. OTIICJ'IBHBIC THIIBI BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUN: IOJIMDTUJIEH, MTOJIMIIPOTIUJIEH, MOIUCTUPOJ,  TMOJMBHUHMIXIIOPUI,
MONUTETPAPTOPITUIIEH, KAY4YyKH, COTMONHMEpEL, dbenondbopmanbaerugHble  CMOJIBI,
HCKYCCTBEHHbBIE U CHHTETUYECKHE BOJIOKHA.

OcHoBBI AHAJIUTHYECKON XUMHH

XHUMHUYECKHUE METOZIbl Ka4YE€CTBEHHOI'0 aHalib3za. AHalIUTUYecKHe p€aknuu, Tp€6OBaHI/IH,
[PEABABIISIEMbBIE K HUM: HYBCTBUTEJIBHOCTb, CEJIEKTUBHOCTD.

OOLive MOHATHS M TONOXKEHUS TUTPUMETPUUECKOTO MeTONa aHAaH3a. Peakuuu,
MCIIOJIb3yeMble B TUTPUMETPHUU:  KHUCIOTHO —  OCHOBHBIE, OKHCJIMTEIBHO —
BOCCTaHOBUTENIBHBIC, KOMIIJIEKCOHOMETPUYECKHE, PEAKLHU OCAXAEHHUS, TpeOOBaHMUS K
HUM.

cDI/I3I/IKO—XI/IMI/I‘-IeCKI/Ie METOIBI aHallh3a: 3JICKTPOXUMUYECKHE, CHCKTpO(i)OTOMeTpI/ILIeCKPIe,
XpOMaTOI"pa(bI/ILIeCKI/Ie METOOHbI, pe(i)paKTOMeTpI/IH. HpHHLII/IH WU BO3MOXHOCTH METOOOB.

B kauectBe npumepa B [punoxenun | npusenen MPpUMED 3K3aMEeHAllMOHHOTI0 OujeTa.
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[lepedenb uTepaTyphl 1151 HOATOTOBKH K BCTYNHTEbHBIM HCNBITAHHSAM

Kysbemenxo H.E., Epemun B.B., ITonkos B.A. Hauana xumum. CoBpeMeHHbIH Kypc
A1 OCTyNarUIMX B BY3bl. - M.: Dk3amen, 1998-2023.

Kysbmenxo H.E., Epemun B.B., ITonkoB B.A. XuMmus 15 IKONBHUKOR CTapLIuX
KJIaCCOB W MOCTynaroWMX B By3bl. - M.: Jlpoda, 1995-2000; Mup u obpazosanue,
2004-2008.

Kyssmerko H.E., Epemun B.B. 25003ama4 1o XuMUM A7 LIKOJNBHHKOB M
abuTypueHToB. - M.: Mup u o6pazosanue, 2004-2007.

Xumus. PopMyInbl ycriexa Ha BCTYIMHUTENbHBIX dk3ameHax /TTon pen. H.E.Ky3pmenko
n B.M.Tepennna. — M.: U3n-Bo Mock.ynusepcureta, 2006.

Xumust: CripaBounsle Matepuaisl / Ilox pen. 10. 1. TpetbsikoBa. - M.: Actpess, 2002.
Epemnna E.A., PeixoBa O.H. Kparkuil cnpaBoYHUK 10 XMMHM s LIKONBHHKOB. -
M.: Mup u obpazosanue, 2002-2012.

XuMusi. BonblIOH CNpaBOYHMK IS MIKONBHUKOB M noctynaroux B BY3e1. - M.:
Hpoda, 1999-2004.

Kysbmenko H.E., Epemun B.B., Uypanos C.C. C6opHuk KOHKYPCHBIX 3a7a4 10
XUMHH. - M.: Dx3ameHn, 2001, 2002, 2006.

Epemun B.B., Jlposnos A.A., Kyssmenko H.E., Jlynun B.B. YueGuuk 10 XUMHM 1715
8-9 knaccoB 061eo6pa3zoBaTeNbHBIX WKOI. - M.: Mup i o6pasosatnue, 2004-2006.
benonoros B.A., benonorosa I'.V. ®u3uueckass XuMust. — M. [IpocBeluenne, 2021
Kapuosa A.A., JIéskun A.H. Opranudeckas xumus st wkonsHukos. CII16.: M31-Bo
C.-TIletep6. yu-Ta, 2021 — 382 c.

Xumus. Yrny6néunpiii kype noarorosku k EI'D / B. B. Epemun, P. JI. Autunum, A.
A. Jlposnos, E. B. Kaprosa, O. H. PeixoBa. — 2-e u3nanue, nepepabotaHHoe U
nononHeHHoe. — Mocksa: Dkcemo, 2022. — 608 c¢. — (CnpaBoYHMK s
CTapLUEKJIACCHUKOB U aOUTYPHEHTOB).

Oprannveckas xumus. Camoyuuresb. DHdeKkTHBHAS METOAMKA, KOTOpasi IMOMOXET

CaaTe 3k3aMeHbl U MOHATh xumu / E. H. ®penkens. — Mocksa: M3naTenscTBO
ACT, 2018. — 413, [1] c. — (Cpennsss u cTapiuas LIKOJA. Jlyamme meromuku
o0yueHus ).

O6wast xumus. Camoyuntenb. DdQeKTHBHAS METOAMKA, KOTOpasi [OMOMKET CHATh
5K3aMeHbl M NMOHATH xumuio / E. H. ®dpenkens. — Mocksa: UsnarensctBo ACT,
2017. — 308, [1] c¢. — (Cpemmsiss u crapmas mkona. JIyduide MeTOAMKHU
o0yueHus).

Heoprannteckast xumus. Camoyuntens. DpdeKTHBHAsS METOANKA, KOTOPAS [IOMOXKET
CHaThb 3K3aMeHbl W NoHATh XuMuio / E. H. ®penxens. — Mocksa: UznarenncTBoO
ACT, 2018. — 318, [1] c. — (Cpennsis u crapumas mxona. Jlydmme MeTOmUKH
o0yueHus ).

['nunka, H. JI., O6was xuMus: yue6HOe mocobue (CITIO) / H. JI. I'nunka. — M.:
KHnopyc, 2024
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ITpumep 3x3amenaumontoro Ounera o obweit u NPUKIAAHON XMUMUK

MHUHUCTEPCTBO HAYKH U BBICIIEIO OBPA30BAHUS POCCHIICKOI1 QOEJEPALNHU
®I'AOY BO «Kazauckuii (MpuBomcicuii) deaepanbHblii YHUBepcuTeT
XuMHueckuii HHCTHTYT UM. A.M. ByTaeposa

XUMMUs

3Q0aHHH CYMTACTCS BBIMOJHEHHDBIM BEPHO, €CJiH SK3aMeHYEMBIil 1an NpaBUibLHLIH OTBeT B BHIC nocnenosarensHocTH wudp, uesoro
HMCHa, ACCATHYHON WK coToll Apo6H. Monekynsipusie opmysi XHMHHECKHMX BELIECTB B OTBETAX 3AIHCHIBAIOTCH B (hopmare C2H6
(MHaeKeb 3anKcbiBalOTCS B CTpoky). IlpaBuibHbIT oTBeT Ha 3ananns Ne 1-13 ouenuBaercs | Gannom, Ha samamms No 14-2]
OleHHBaeTCs 2 Gannamu, Ha 3ananus No 22-26 OLeHHuBacTcs 3 Hannamu.

Makcumanbublit nepudubi Gann paseH 44, uto coorsercrayer 100 TECTOBLIM Oasnam. MUHUMAIbHbII NpoxonHo# 6ann pasew
39. Ecnn abutypuent Habpan MeHee 39 TecToBbIx annos, BcTynuTensHoe ucnbITANNE cauTaercs HE npoiinenupim.

1. M3 npeanoxennoro Nepeyns BeibepuTe coenuHeHue, B KOTOPOM XMMUYECKas CBS3b 06pa30BaHa 3a Cu&T OOLIKX 3MEKTPOHHBIX nap.
BoiGepure oaun NpaBUJIbLHbIN OTBeT.
1. NaCl
2. CaO
3.Ca
4. Hzo

2. W3 npeanoxenHoro NepeUHs BLIOEPHUTE BELECTBO, ¢ KOTOpbIM B3aMMONEHCTBYET ToNyouL. BriGepute oqun npasuabubiii otser.
1. 6pomosonopon
2. xnop
3. Boxa ki
4. ruapoxcua Hatpus (p-p)

3. Xumuueckas cBssb B MeTane 1 XJIOPHAE KallbLMS COOTBETCTBEHHO. ... BriGepuTe oaun NpaBUJILHLIN 0TBeT.
1) koBaneHTHas NOJIIpHAs W METaJlIMYecKas
2) MOHHAS W KOBaNleHTHAs nosspHas
3) xoBaneHTHas HENojispHas ¥ HOHHAas
4) koBaneHTHas NOJISIpHAs W MOHHas

4. CexeocamnéHHbI ruapoxcun meau (1) pearupyer c.... BriGepute oqun npasusibHbii OTBeT.
1) nponanosnom-1
2) rmvuepuHOM
3) 2THROBBIM criMpTOM
4) a3THROBLIM S upom

3. BepHsl jin cneaytoume CyNACHUs 0 NpupoaHOM rase? BuiGepuTe oann NpaBUJILHBIA 0TBET.
A. OCHOBHBIMH COCTABISIOLIUMH TIPHPOLHOIO rasa sBASIOTCS MeTaH U 6mkaiiiie ero FOMOJIOTH.
B. Ipupoaubiii ras caysur CbIPbEM J1/ISl TIONYUYEHHS ALleTHCHA.,
1) BepHO ToMbKO A
2) BepHO TonbKO B
3) BepHbl 06a cyxaeHHs
4) 0ba cyxnenus HEBEPHbI

6. U3 npemnoxennoro fiepetins BbIOEPHTE OKCHA, KOTOPBIH Pearupyer ¢ oKCHAOM HATpHUs, HO He pearupyer ¢ cepHol KHCIOTOii.
BriepuTe oaun npaBuibHbIii oTEeT.
1) okeun uuHka
2) okeun yrnepona (1v)
3) okeun asora (1)
4) okcua maruus

7. Kakue tpe6oanus HE TTPCABABAAIOTCS K IEPBUYHOMY Cranaapry? BeiGepute oaun NpaBUJILHBII O0TBET.
1) BEILECTBO 0HKHO GbITh YKCTHIM
2) BEUIECTRO JOJIKHO ObITE XUMHYECKH YCTONYHUBBIM
3) BelECTBO JOMKHO GbITH HECTEXHOMETPHYHBIM
4) BEILECTBO A0MKHO GBITH HErHrPOCKOMUYHbIM

8. Kaxkoe Bewiectso He MoxkeT BuiTs THTPAHTOM B KHCJIOTHO-OCHOBHOM TUTPOBaHuK? BriGepuTe oaun NpaBHJILHbIN O0TBeT.
1) consinas xucnora
2) runpokena narpus
3) ruapokcua kanus
4) ammuax
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Haiite onpenenente NoHATHIO «THTpOBaHHe». BbibepHTe 0AMH NpaBHALHBII OTBeT.
1) npouecc nocreneHHoro [IPUJIHBAHKS TUTPAHTA K paCTBODPY OMNPEAEISEMOro BellecTBa
2) mpoLecc MoCTeneHHOro NpHIMBaHHs pacTBOpa OMPEACISEMOro BEWECTBA K THTPAHTY
3) mpouecc ycTaHOBIEHUs TOUHOH KOHLEHTPAUMWH pacTBOPa 110 NEPBHYHOMY CTAHAAPTY
4) npouecc B3aTHs BellecTBA IS aHa/1M3a

Kakoe W3 TNEPEYUCJICHHBIX BEUIECTB HCIIOJIL3YETCS B KayecTBe NEPBUYHOIO CTaHdapTa B OKHCJHMTE/IbHO-BOCCTAHOBHUTEILHOM
TUTPOBaHKK? BeiGepHTe onMH NpaBHABHLII 0TBeT.

1) KMnO,

2) chrzo'/

3) H,SO,

4) MnCl,

Dopmanbaerua He pearupyer c...? BoiGepute oanu NpaBHJbHbLIA 0TBeT.
1) Ag,O (NH; p-p)

2) 0,

3)H,

4) CH;0CH;

W3 npennoxeHHoro nepeuns BeiGepuTe BEWECTBO MOJIEKYIAPHOrO CTPOEHHS C KOBAJICHTHOH NOJAPHOI CBsI3b10. BulbepuTe oann
NpaBHJILHBII OTBeT.

1) Nast4

2) HCOOH

3)H,

4) CaO

5)Cl,

BewecrBom X B 3anaHHO# cxeMe npespanieHuil saseTcs. BriGepuTe oauH npaBuAbHbI 0TBeT.

X
CaC0; - CaCl, — Ca(NO;),

2) AgCl

3) BaCl,

4) HCI

5) Ba(NOs),

W3 uncna ykasaHHbIX B psiiy 5J1eMEHTOB BLIGEPHTE 1Ba JIEMEHTA, KOTOpbIE B COCAMHEHUSAX MOTYT MPOSBATL CTENCHb OKHCICHHS
+6. 3anunTe B nose oTBeTa UMPPHI, COOTBETCTBYIOIIME HOMEPaM BLIGPAHHBIX 3JIeMEHTOB, B MOPSIAKE HX BO3PACTAHMS.
OTgeT 3anucbiBaeTcs noapna (6e3 3HaKO0B NYHKTyauun) 0e3 npo6esos, 3aNATHIX U APYTUX 3HAKOB NMPeNHHAHHSL.

1) Sn

2) Pb

3) Ge

4) Fe

5) Mn

M3 4ucna ykasaHHBIX B psidly 3/1EMEHTOB BLIGEPHTE [BA YleMeHTa, KOTOPbIE NMPOSABIIAIOT HU3LLYIO CTEMEHL OKUCICHHUS. PABHYIO —4.
3anuinTe B nose oTBeTa LHQPHI, COOTBETCTBYIOLUHE HOMEPAaM BbIGPAHHBLIX 3JIEMEHTOB, B MOPSIIKE MX BO3PACTAHHSI.
OTBer 3anucbiBaeTcs noapsa (6e3 3HaKoB MyHKTYauuu) 6e3 npo6enos, 3aNATHIX U APYrHX 3HAKOB NpeNUHAHMUSI.

1) Na

2) K

3)Si

4) Mg

5)C

Ornipenennte, aToMbl KakMX W3 YKa3aHHBIN B ANy 31EMEHTOB B OCHOBHOM COCTOSHHH He COZlEpXKaT HECMAPEHHBIX JIEKTPOHOB.
3annwuTe B mone 0TBeTa UMQPLI, COOTBETCTBYIOIIME HOMepPaM BLIGPAHHBIX 3/1EMEHTOB, B MOpPsIAKEe WX BO3PaCTAHUS.
OrtsBeT 3anucbiBaeTcsi noapsa (6e3 3HaKoB NyHKTyauuu) 6e3 npo6enos, 3aNAThIX H APYrUX 3HAKOB NpPenHHAHHSI.

1) Si

2)S

3)F

4) Zn

5) Ar

Kakne Tpedosanus HE npeabsasasiotes k peakumsam B TUTPUMETPUN? 3aNUILKTE B NOJIe 0TBETa HOMEPA BLIGPAHHBIX OTBETOB.
1) peakums 101KHa MITH MENIEHHO

2) paBHOBECHE PEAKLIMH HE JOIKHO GbITh CMEILEHO BIPABO

3) B pe3sy;bTaTe peakiu 103KHbl 00pPa30BbIBATLCS €1a00 HCCOUMHMPYIOLIME BELIECTBA

4) peakums 10.KHA KMETh BU3YAIbHO Habmo1aeMblit pdext
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W3 npennoxenHoro nepeyns BLIOEPUTE [1Ba BEWECTBA. KOTOPbIE ABSIOTCS CTPYKTYPHBIMH M30MepaMH MneHTeHa- 1. 3anumunre B
noJie 0TBeTa HOMepa BbIOPAHHBIX 0TBETOB.

1) unkaoneHTan

2) nentaaueH-1.3

) 2-meTun6yTaH

) 2-meTundyTeH-2

) 3-MeTHAOYTHH-1

3 TIPEMIOKEHHOTO MepeuHs BeibEpUTe 1Ba BELLECTBA, B MOJEKYIAX KOTOPbIX CYUIECTBYET OAMHApHAs CBSI3b MEXIY aroMaMH
YTepoaa v KHC10poia. 3anuiuuTe B NnoJjie 0TBeTa HOMePAa BLIGPAHHBLIX 0TBETOB.

1) >TaHon

2) YTHUiIeH

3) audTUNOBbIH YbUp

4) auerajabaeruia

5) auetuaen

3
4
)
U

W3 npeanosxennoro nepeuns BoIGepyUTe ABe Napbl BELIECTB, KOTOPLIE SBISIOTCS FOMOJIOMAMHU. 3aNHILINTE B MoJe 0TBeTa HoMepa
BbIOpPaHHBIX OTBETOB.

1) oTunen u mertan

2) nponeH M JTeH

3) unkaobyTaH u Oyran

4) nponau u 6yTan

5) 3THH M JTeH

M3 npennokennoro nepeuns BhiGepuTe BCe BElLECTBA, C KOTOPBIMH pEardpyeT YKCYCHas KWCI0Ta. 3anmHUIMTe B Moje 0TBeTa
HOMepa BbIOPaHHBIX 0TBETOB.

1) HuTpar kaius

2) XJI0p1a HaTpHs

3) nponano-2

4) cuaMkar HaTpus

5) #toa

Hekotopoe BewecTBo 6b110 NOIYUEHO NPH OKMCICHHH LIMKJIMYECKOTO YIIEBOAOPOIA. HE COACPKALIErO 3aMeCTHTe el B LMKIe,
NEPMaHTaHaTOM Kalusi B IPUCYTCTBUH CepHOM kncaoThl. [1pu cxuranum obpasua storo Bemecrsa maccoit 21,9 r nonyuunu 39,6 ¢
yriekucioro rasa 1 13.5 1 Boabl. Ha 0cHOBaHMM NaHHBIX YCNOBHS 3alaHMsl IPOBEANTE HEOOXOANMBIE BLIYMCICHHS H YCTAHOBUTE
MOIEKYISPHYIO JOPMYIlY HCXOIHOIO OpraHuyeckoro euiecTBa. OTBETOM K 3aAaHHI0 SIBJSIETCS MOCAEN0BATENbHOCTb UMD
uaH 4ucao. Ecan yueno npeacrasieno B BHAe AeciTHYHOM Opo6H, To mocje uenoro 3HavyeHus nuwute SAMSTYIO.
EAWMHULY HU3MEPEHHA (%, r, moasb, k[l u T.1.) YKA3BIBATb HE HA1O. Bce xumuueckue ¢opmyabl nuwuTe
TO/IbKO JaTHHHUUeH. MHaekchl 3anuceIBaiiTe B ¢TPOKY, Ge3 3ansaToix 1 npobenos (Hanpumep, C2HG6).

HekoTtopoe oprannueckoe Bemectso conepxnt 9.43% Boaopoaa, a Takike YrIepoa H KHCI0POI, MACCOBbIE 10IH KOTOPbIX PaBHbI.
OTO BELIECTBO PearupyeT ¢ HATPHEM M CO CBEKEOCAKIEHHBIM MHAPOKCHIOM Meau (I1). MOaeKkyaa ero CoaepKHT TPETHUHBIH aTOM
yraepona. Ha ocHoBanuM NaHHLIX YC/IOBMS 3alaHHsi NPOBEAMTE HEOOXOAMMbIC BbLIYMCIEHMS M YCTAHOBHTE MOJNEKYJSPHYIO
$opMyy HCX0AHOrO Opranuyeckoro BeuiecTBa. OTBETOM K 3a1aHHIO ABASETCS NMOCIEN0BATEILHOCTE UHP HAH uncio. Ecau
4YMCI0 TpeAcTaBleHO B BHAe NeCATHYHOH ApobM, To mnocjae ueaoro 3HaveHus numute SAIMSATYIO. EAUMHULY
U3MEPEHUSA (%, r, moab, kllxx u T.1.) YKA3BIBATb HE HAJIO. Bee xumuueckue ¢opmy.bl MUIIATE TONbLKO

naTtuHuueil. Unnexcel 3anuckiBaiite B cTpoky, 6e3 3anateix u npo6enos (Hanpumep, C2H6).

YCTaHOBHUTE COOTBETCTBHE MEXIY MOJNEKYNAPHOH (OPMYyJOi BELIECTBA M KAacCOM/IPYNNOH OPraHUYECKHX COEAMHEHMH, K
KOTOPOMY(-0#) OHO NPHHALIEKUT: K KaKAOH Mo3uumuu, ob6o3HaueHHOH OyKkBOH, NOAGEPUTE COOTBETCTBYIOLIYIO MO3HLHIO,
obo3HauenHyo uM¢ppoi. 3anuwmTe B mojse oTBeTa UMPPbLI BLIOPAHHBIX BelleCTB B  MOCJAEN0BATENLHOCTH,
COOTBeTCTBYILLEH OyKBaMm.

MOJIEKYJISIPHAS ®OPMVIJIA BELIECTBA KJIACC/TPYTIINA OPTAHUYECKUX COEJIMHEHUM
A) C,HsNHCH; 1 )JaMHHbI

b) CH;COOCH; 2)aMHHOKHCIIOTbI

B) CH;CH,NO, 3)cnoxHble 3G HPBI

[') CH;CH(NH,)COOH 4) HUTPOCOCAUHEHHS

YCTaHoBHTE COOTBETCTBHE MEk/IY KIACCOM/TPYNNOR HEOPraHW4EeCKMX BEUIECTB M (OPMYJIOH BELIECTBA, SBJSIOLIErOCS
NPENCTABUTENEM JTOrO(-0H) KJIACCA/IPYNIbL K KOKAOH MO3MUMH, 0003HaueHHOH OykBOH, nondepute COOTBETCTBYIOILYIO
Mo3KLMI0, 0003Ha4YeHHYIO UM@poi. 3anuwuTe B noJje 0TBeTa UMGPLI BLIGPAHHLIX BelECTB B MNOCJIEI0BATEILHOCTH,
cooTBeTcTBYlOWel OykBam.

KJIACC/TPVIIIA DOPMVIJIA BEILIECTBA
A) collb 1) Ca0,

b) oxcua 2) H;PO,

B) ruapokcua 3) BaO

4) NH,BrO,



26. YCTaHOBHTE COOTBETCTBHE MEXKIY HA3BAHMEM BELICCTBA KJ1accoM/rpynnoi. kK KOTOpomy(-0if) 3TO BellecTBO NPUHALIEKUT: K
KadK10H NMO3MLMU. 0603HaueHHOI GYKBOIA, NoAGEPHTE COOTBETCTRYIONIVIO MO3HLHIO, 0003Ha4eHHy10 undpoit. 3anuwuTe B noe
0TBETA UHPPBI BLIGPAHHBIX BELLECTB B MOCJAe10BATENLHOCTH, COOTBeTCTBYHOLUEH GyKBam.

HA3BAHUE BEUIECTBA KJIACC/TPYIIA
A) METHI0EH30. 1) asibi1ernas

b) anuamn 2) aMHHbI

B) 3-metnabyranain 3) aMHHOKMCIOTBI

4) yriieBos0pobl



