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BBoaHast yacrthb

Lleab W 3amayd BCTYNUTEJBHOIO MCIBITAHUS 110 XUMHM — OLEHKa Ka4yecTBa
MOATOTOBKHU JIMI, OCBOMBIUMX OOpa3oBaTejibHble MPOrpaMMbl CpeJHEero oOIIero
oOpa3oBaHusi, BbISBIIEHUE CTENEHU YPOBHSI OCBOEHHUsI abuTypueHTtamu PDenepaibHOro
KOMIIOHEHTa TIOCyAapCTBEHHOro 00pa3oBaTeIbHOrO CTaHJapTa CpeJHero oouiero
00pa3oBaHusl M0 XUMHUH.

BeTynurenbHble  MCHBITaHMS [0 XHMHW — NPOBOJATCS  OYHO  W/MIKM  C
MCNOJb30BaHWEM JIUCTAHLUMOHHBIX TEXHOJIOTMH B BHAE TecTa C MCMNOJIb30BaHUEM
CUCTEMBI TNPOKTOpUHIa B cooTBeTcTBMM ¢ [lpukazom MuHucTepcTBa 00pa3oBaHus M
Hayku P «O6 ocobeHHOCTSIX pyueMa Ha 00ydeHHe 1o 00pa3oBaTe/ibHbIM MpOrpaMMam
BbICIIero oOpa3oBaHUs - MporpamMmam OakanaBpuvaTa, NporpamMmmam cCreudaiuTera,
nporpaMMaM MarucTpaTypbl, MporpamMmam IOAIOTOBKA Hay4YHO-NEJIarorn4ecKux
kaapoB B acnupaHType Ha 2020/21 yuebHbi rom» ot 03.04.2020 Ne 547
[IponomxuTenbHOCTh 3Kk3ameHa 180 MUHYT.

[lporpaMma Mo XUMHWM JUls MOCTYMAOMIMX B XHMHYECKMH HMHCTHTYT MM. A.M.
bytneposa Kasanckoro (IIpuBomkckoro) ¢enepanbHOro yHHBEPCHUTETa COCTOUT M3
IBYX pa3jiefioB. B mepBoM paszelie npejacTaBieHbl OCHOBHbIE TEOPETHYECKHE MOHSATHS
XMMHUH, KOTOPBIMU JOJDKEH BJajieTh aOUTYPUEHT C T€M, YTOObI yMETh OOOCHOBBIBATDH
XUMUUYecKue W (u3uvyecKue CBONCTBA BEUIECTB, MEPEYUCIIEHHBIX BO BTOPOM paslele,
MOCBSLLIEHHOM 3JIEMEHTAaM U UX COeJIMHEHHUSIM.

CnpaBouHble Tabnuubl, Takue Kak "llepuoanueckass cucTtema XHMHYECKHX
y1emMeHTOB", "PacTBOPUMOCTh OCHOBaHHIt, KUCJIOT U cosieil B Boze", "Psil cTaHaapTHBIX
3JIEKTPOJHBIX TMOTeHIHaNoB", OyayT NpenoCTaBjieHbl B CaMOM TecTe B BOIIpoOcCax, B
KOTOPbIX 3TO HEOOXOAUMO.

Coaep:xaHue NporpamMmel

Yacte I. Tlpeamer xumuu. MecTo XMMMM B ecTeCTBO3HaHuW. Macca W dHeprus.
OcHOBHblE MOHSATHS XMMUH. BemectBo. Monekyna. AtoMm. DnektpoH. MHon.
XuMHUYeckuil ayieMeHT. Xumuueckas ¢opmyna. OrTHocuTesbHasi aTOMHas H
MoJieKyJisipHas macca. Mouib. MoJisipHasl macca.

XuMHUeckye npeBpallieHus. 3aKOH COXPaHEHHs MacChl U SHEPTUH. 3aKOH I0CTOSHCTBA
cocraBa. CTeXuoMeTpus.

Crpoenne atoma. ATomHOe sapo. M3oronbl. CTaOuibHble ¥ HeCTaOWIbHbBIE s/pa.
PajMoOaKTUBHBIE NpEBpAllleHHs, JeJleHHe siiep W sJepHbId  CUHTe3. YpaBHEHHe
panuMoakTUBHOro pacnana. Ilepron nonmypacnana.

JlgoiicTBeHHass mnpupona ssekTpoHa. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB.
KBaHTOBble uucia. ATOMHblE OpOMTaNd. DJIEKTPOHHbIE KOH(QUIypaluWd aTOMOB B
OCHOBHOM ¥ BO30YK/IEHHOM COCTOSIHMSIX, MpuHLmn [laynu, npaBuio XyHua.

[lepuonuyeckuit 3akon JI.M.Menneneesa u ero 000OCHOBaHHE C TOYKHU 3pEeHUs
3JIEKTPOHHOIO CTpOeHUst aToMoB. [lepuojinueckas cucTeMa 3JeMEHTOB.




Xumuueckas cBsi3b. THUINBI XMMHUYECKUX CBsI3€i: KOBaJIEHTHAsi, MOHHAs, MeTaJlJInyecKasl,
BOJOpO/iHasA. MexaHHU3Mbl 0Opa30BaHMUs KOBAJIEHTHOM CBA3U: OOMEHHbIH M JOHOPHO-
aKLeNnTOpHbIA. DHeprust cBsizd. [loTeHuMas HOHM3ALUMHM, CPOJACTBO K DJIEKTPOHY,
IEKTPOOTPHULIATENILHOCTD. [lonsipHOCTh CBSI3M, MHAYKTUBHBINA 3¢ dexT. KpaTHble CBs3H.
Mogenps rubpunvzaunu opourtaneil. CBsi3b IJIEKTPOHHOM CTPYKTYpPbl MOJIEKYJl C HX
reoMeTpUUYEeCKUM CTpO€HUEM (Ha IpUMepe COEeAUHEHMUH DJIEMEHTOB 2-TO IEpHOJa).
Jlenokanusauust 9JEKTPOHOB B COINPSDKEHHBIX CHUCTEMax, Me30MepHbIH >(deKT.
[ToHsiTHE O MOJIEKYJISIPHBIX OPOUTAIISIX.

BajienTHOCTh M cTeneHb okuciieHust. CtpyktypHble ¢dopMynbl. M3omepusi. Buibl
M30MEPHH, CTPYKTYPHAsl U MPOCTPAHCTBEHHAsl U30MEPHS.

ArperaTHble COCTOSIHMSI BEILECTBA M NEpPeXOAbl MEXIy HMMH B 3aBUCHMMOCTH OT
TeMmriepaTypbl ¥ jaaBieHusi. la3pl. ['azoBble 3akoHbl. YpaBHenue Kialinepona-
Menpeneesa. 3aKkoH ABoOrajapo, MoJisipHblii 00beM. JKuakoctu. Accounanus MOJIEKYIT B
wunakoctsax. Trepasie Tena. OCHOBHbIE THIbl KPUCTAJUIMUECKUX PELIETOK: KyOWYecKue
Y reKcaroHajibHble.

Knaccmbnxaunﬂ W HOMECHKJIaTypa XUMHUYECKHUX BCLIECTB. I/IH,HI/IBI/II[yaJIbeIe BEeLIECTBA,
CMECH, paCTBOPHI. npOCTble BE€LIECTBA, aJIJIOTPOIINS. MeTtanibl ¥ HeMeTanabl. Cl10XKHbIe
BELLIECTBA. OcCHOBHbBIE  KJIAcChl HECOpraHu4eCKnUx BeELIECTB: OKCHIbI, OCHOBAaHMHs4,
KHCJIOTBI, COJIH. KomnnekcHble coeauHEeHUS. OCHOBHBIE  KJIaCChl OpraHHM4eCcKHux
BELIECTB: YIJI€eBOAOPOJbl, IrajlOr€H-, KUCJIOPOA- XU a30TOCOAEep Kalllne Be€LIECTBA. Kap6o—
N I€TCPOUMNKIIbI. HOHI/IMepr W MaKpOMOJIEKYJIbI.

XHUMUYECKUEe p€akuun M HX K.HaCCI/I(i)I/IKaHI/IH. Tunel pa3pblBa XUMHWYECKHUX CBsI3€H.
I'omo- 1 reTepoOJIMTUHECKHUE PEaKIIUH. OKMCIIMTEJIbHO-BOCCTAHOBUTEJIbHbIE pe€aKuuHu.

Tennosble >¢pdexThl XUMHUUYeckux peakuuil. Tepmoxumuueckue ypaBHenus. Termota
00pa3oBaHusl XUMHUYECKUX cOeIMHeHUM. 3aKoH ['ecca u ero cieacTBus.

CKOpOCTb XUMHYECKOH peakiuu. [IpeacraBieHre 0 MEXaHU3MaxX XMMHYECKUX PEaKLMi.
DeMeHTapHas CTaausl peakluu. [ OMOreHHble U reTepOreHHble PeaklMu. 3aBUCHMOCTD
CKOPOCTH TOMOTEHHbIX peakUWil OT KOHLEHTPaUMM (3aKOH JEHCTBYIOLIMX Macc).
KoHCTaHTa CKOPOCTH XUMHUYECKOW peakluu, €€ 3aBUCHMOCTb OT TeMIlepaTyphl.
DHeprusi akTUBalLUH.

SIBnenne karanusa. Karanuzaropsl. [lpumepbl  KaTaTUTHYECKUX  INPOLECCOB.
IIpencraBieHue 0 MEXaHM3MaX FTOMOIE€HHOIO W FeTEPOreHHOro KaTajausa.

O6patumble peakuuu. XuMHdeckoe paBHoBecue. KOHCTaHTa paBHOBECHS, CTEINEHb
npespaiienusi. CMellieHHe XMMHYECKOro paBHOBECHS MOJ ACHCTBUEM TEMIIEpATypbl U
nasneHus (konuenrtpauuu). [punuun Jle llarenbe.

JucrepcHble cuctembl. KomnonaHbie cucTeMbl. PacTsopbl. Mexanusm obpa3zoBaHusl
pacTBOPOB. PacTBOPUMOCTb BEILECTB M €€ 3aBUCUMOCTh OT TEMIEPaTypbl U MPUPOIbI
pactBoputesist. CriocoObl BbIPaKEHMSA KOHLEHTPALUMK pacTBOPOB: MaccoBas 0,
MOJIbHAsI J10JIs, MOJIIpHas KOHLeHTpauus, oObeMHas pons. Orauuue (pu3nuecKHux
CBOJCTB pacTBoOpa OT CBOMCTB pacTBopuTes. Teppie pacTBopbl. CriaBbl.




DJIEKTPOJUTHL. PacTBOPBI 3JEKTPOJHUTOB. DJIEKTPOJUTHUYECKAs AMCCOLMALMS KHUCJIOT,
OCHOBaHMH U coJieil. KucioTHO-OCHOBHbIE B3auMoJieicTBusl B pacTBopax. [IpoTtoHHbIe
KHUCJIOThI, KucJIOTbl Jlptouca. AmdorepHocts. KoHcranTta puccoumaumu. CreneHb
nuccourauuu. VoHHoe npowusBe/ieHHe BozAbl. Bomoponnsldi mnokasarenb. | uaponus
cosieii. PaBHOBecue MeX1y HMOHaMHU B pacTBOpe W TBepaod ¢aszoii. [Ipoussenenue
pPacTBOPUMOCTH. OOpazoBaHue  NPOCTEHLIMX  KOMILIEKCOB B pacTBOpax.
Koopaunaimonnoe yuciio. Konctanra ycToH4MBOCTH KOMIUIEKCOB. MloHHBIE ypaBHEHUsI
peaxkLui.

OKMCIIUTEILHO-BOCCTAHOBUTEJIbHbIE peaKuuu B pacTBOpax. Onpeﬂene}me
CTEXHUOMETPHUYECCKUX KOZ)(bCl.)I/Hll/leHTOB B YPaBHEHUAX OKHCIIMTEJIbHO-
BOCCTaAaHOBHUTECIIbHbBIX peaxunﬁ. CTaHIlapTHble [MOTEHLIHMAJIbl OKHUCIIMTEIIbHO-

BOCCTAHOBHUTEJIBHBIX peakuui. Psii  cTaHAapTHBIX  DJIEKTPOAHBIX  MOTEHIHMAIOB.
DJIEKTPOJIM3 paCTBOPOB U pacIljlaBOB. 3aKOHBI djiekTponusa Papajes.

Yacte I1. DjieMeHTBbI M HX COeIHHEHHUSI.
Heoprannyeckasi Xumus

AOUTYpHUeHTbl  JOJDKHBI Ha  OcHoBaHuM  llepuoguyeckoro  3akoHa  /1aBaTh
CPaBHHUTEJIBHYIO XapaKTepUCTUKY JIEMEHTOB B IPyNIax U nepuojax. XapakTepucTHKa
9J1IEMEHTOB BKJIIOYAET: 3JIEKTPOHHbIE KOH(UIypaLlMh aToMa; BO3MOXKHbIC BaJICHTHOCTH
M CTENEeHU OKMUCJIEHUS DdJIeMeHTa B COCAMHEHMSIX; (OPMBI IPOCTHIX BEWIECTB U
OCHOBHbIE TUIIbl COEIMHEHUH, UX (PU3MUECKHE U XMMHUECKHEe CBOICTBA, 1abopaTopHbIe
M TPOMBILIJIEHHbIE CHOCOObl TMOJyYeHMs; paclpOCTPAaHEHHOCTh JJIeMEHTa MW €ro
COeJIMHEHUI B IPUPOJIE, MPAKTHUECKOE 3HaUeHUe ¥ 00JIaCTH IPUMEHEHUs COEIMHEHHH.
[lpy ornmMcaHWKM XMMHUYECKUX CBOMCTB JOJKHBI ObITH OTPaXEHBI peakUHy C yuyacTHEM
HEOpraHUYeCKHUX U OpPraHUYeCKUX COeJMHEHMH (KMCIIOTHO-OCHOBHBIC W OKHUCJIMTEJIbHO-
BOCCTAHOBUTEJbHbBIE MTPEBPALLEHUS ), @ TAKKe Ka4eCTBEHHbIE pEaKUHH.

Bonopon. M3ortonsl Bogopona. CoeanHeHus BOAOpOJa ¢ MeTalllaMH M HEMETajllaMHu.
Bona. Ilepokcun Bogopoaa.

["anorensl. T'anoreHoBomoponbl. [ anorenuasl. Kuciopozacoaepxaliyde COEAMHEHUs
xJiopa.
Kucnopoa. Oxcunbl ¥ iepokcuabl. O30H.

Cepa. CepoBomopon, cyibbuapl, nonucyibduasl. Oxcunbl cepsl (IV)  u (V).
CepHuCTasi ¥ cepHas KMCJIOThl M WX coid. DdHpbl cepHOU KucnoThl. Tuocyibdar
HaTpUsl.

A30T. AMMHMAK, COJIM aMMOHHUSI, aMU/Ibl METAJIOB, HUTpUAbL. OKCUABI a30Ta. A30THCTas
M a30THAasl KUCJIOTbI U UX COJIM. DPHUPbI a30THON KUCIIOTBHI.

dochop. Dochun, dpochunsl. Oxucabl pocdopa (I1I) u (V). I'anorenuanl dhocdopa.
Opro-, MeTa- u audocdopras kuciorel. Oprodocdarsl. Dupbl GocHopHOH KUCIOTHI.

Vraepoa. M3otonel yriepoaa. [lpocreiiiune yrieBoaopoabl: MeTaH, STUJIEH, alCTHIICH.
Kap6uasl kanblus, anoMaHus 1 okesesa. Oxeuapl yriepona (1) u (IV). KapboHuuibl
NepexXOIHbIX METAJJIOB. Y TOJIbHasi KUCJIOTa U €€ COJIH.




Kpemuuii. Cunan. Cunuuma marsausi. Oxcupn kpemuus (IV). KpeMHHBbIE KHCIIOTHI,
CUJIMKATHI.

bop. Tpudropun 6opa. Opto- u TeTpabopHasi KUCIOThI. TeTpabopaT HaTpus.
bnaropoanslie rassl. [ IpyuMepsl coeqfuHEHUH KPUIITOHA U KCEHOHA.
[Ilesounble MeTawibl. OKCUABL, TEPOKCUBI, TUAPOKCUIBI U COJIM LIETOYHBIX METAJIOB.

[1leno4yHO3eMeIbHbIE METaJIbl, OCpUITMHA, MarHUi: UX OKCHUIbI, TMAPOKCHIbLI U COJIH.
[IpencraBiieHue 0 MarHMMOPraHUYeCKUX coequHeHusIX (peakTus [ puHbspa).

AJNOMHHUM. OKCI/I,H, TMAPOKCHUA W COJIM aJIFOMHUHHA. KoMriekcHble COEIHUHEHHUS
AJIOMHUHHA. npeﬂC'I‘aBﬂeHI/lH 00 ajroMOCHIIMKaTax.

Menb, cepebpo. Okcuabl meau (I) u (IT), oxcun cepedpa (I). I'mnpooxkcun menwm (II).
Couu cepebpa u Meii. KoMruiekcHble cOeJMHEHMs cepedbpa ¥ MeJlH.

LuHK, pTyTb. OKCUbI LIMHKA U PTYTH. [ UAPOKCHA LMHKA U €r0 COJIH.

Xpom. Oxcuabl xpoma (IT), (III) u (VI). I'mppookcunsl u conu xpoma (II) wu (III).
Xpomatsl u auxpomatsl (VI). KommniekcHble coenqunenns xpoma (111).

Mapraneu. Oxcuasl wmapradua (II) w (IV). I'mapookcun u  conu  mapranua (IT).
MaHraHaT ¥ nepMaHraHaT Kajlus.

Keneso, kobansTt, HuKkenb. Okcuabl xenesa (I1), (11)-(I11) u (IIT). ' nopokcuabl U conu
xenesa (I1) u (I11). ®epparsl (I11) u (VI). KommekcHble coenrHeHus xenesa. Conu u
KOMILUIEKCHBIe coeinHeHus kobanbTa (I1) u nukens (11).

OpFaHl’l‘lCCKaﬂ XHUMHUSA

XapakTepucTHKa KaXA0I0 Kjacca OpraHuueCKUX COeIMHEHUH BKIIIOYAET: OCOOEHHOCTH
9JIEKTPOHHOTO W MPOCTPAHCTBEHHOI'O CTPOEHUsl COEJIMHEHWH JaHHOro  Kiacca,
3aKOHOMEPHOCTH M3MEHEHUs] (PU3MYECKMX U XMMHUYECKUX CBOMCTB B IOMOJIOTHYECKOM
Py, HOMEHKJIATYpy, BHJbl M30MEpPHH, OCHOBHbIE THUIbl XMMHYECKHUX PEaKkLUWh U MX
MeXaHH3Mbl. XapaKTepUCTHKAa KOHKPETHBIX COCIMHEHWH BKIIIOYAaeT (QU3UUECKHEe H
XUMHYECKHe CBOWCTBA, JabopaTOpHblE W IPOMBILUIEHHbIE CMOCOOBI IOJyYeHUs,
o6nactu npumeHenus. Ilpu onuMcaHWKM XUMHUYECKHUX CBOWCTB HEOOXOAMMO yUHTBIBATH
peaklMu ¢ ydacTHeM KakK paauKaja, TaKk ¥ QyHKUHOHAIbHOW IPyIbl.

CTpyKTypHasi TeOpHs KaK OCHOBa OpPraHHYeCKOW XWMMHU. YIJIEpOIHbIH CKeJeT.
dynkuMoHalbHast rpymnna. [omonorudyeckue psabl. M3omepusi: CTpyKTypHas W
npocTpaHcTBeHHas. [IpencraBieHre 06 ONTHYECKOW H30Mepud. B3anmHoe BiaMsAHHUE
aTOMOB B MojiekyJie. Kilaccudukaiusi opraHi4ecKux peakiui no MexaHusmy M 3apsny
aKTUBHBIX YaCTULL.

Ankanbl ¥ HukioankaHbl. Kondopmepsl.
AJIKeHBbI U 1IuKJI0alKeHbl. ConpspkKeHHbI€ TUCHBI.

AnkuHbl. KHcIoTHbIE CBOMCTBA aJIKWHOB.

Apomarideckue yriesojiopoabl (apensi). benson u ero romonoru. Crtuposn. Peakiuu
apoMaTHuecKol CHUCTEMbl M YIJIEBOAOPOAHOrO paaukana. OpueHTHpylollee neicTBUE




3aMecTUTesle B OeH3osbHOM Kosblle (opueHTaHThl | w Il pona). Ilonsitue o
KOH/IEHCUPOBAHHBIX apOMaTUYECKHUX YIJI€BO10pO/Iax.

raﬂOFeHOHpOI/BBOI{HbIe YHJIEBOAOPOOOB: aJIKUJI-, apHJl-, © BUHWUJITAJIOT€HHU ABI. Peakuuu
3aMCILICHHUA U OTLLUCITJICHUS.

CnupThl mpocThle U MHOroatoMHble. [lepBUYHbIe, BTOPUYHBIE U TPETUYHBIE CIIUPTHI.
®enHonbl. [IpocTbie 3¢upsl.

Kap6OHV[ﬂbeI€ COCMHEHMUs. allpaeruabl MU KETOHBLI. npeﬂeﬂbele, HENpeACJIbHbIEC U
ApOMAaTHYCCKHUE aJIbACTHU/IbI. IloHsiTHE O KETO-€HOJIbHOM TAYTOMEPHUH.

KapOoHoBble kucyOThl. [lpenenbHble, HempelejbHble W apOMaTHYECKUE KHCIIOTHI.
MoHo- u nukapOoHOBble KHUCIOTHI. [Ipou3BoaHble KapOOHOBBIX KHCIOT: COJIH,
aHTUJIPU/IbI, FAJIONeHAHTUIPU/IBL, CJI0XKHbIE 3P UpPBbI, amuibl. JKHpbl.

HutpocoennHeHus:: HUTpoOMeTaH, HUTPOOEH30J1.

AMMUHBI. Aﬂl/l(ba’l‘l/I‘{eCKI/le U apoMaTU4HYECKHUE aMHHBbI. HepBMqule, BTOPUYHbIEC H
TPETUYHbLIC AaMHWHBI. OCHOBHOCTHL aMHHOB. I‘IGTBQ})TI’I“IHL:]B AMMOHHEBBIE COJIM H
OCHOBAHMUHI.

["anoreH3amellieHdble KHUCIOTBI. OKCUKUCIOTHI: MOJIOYHAasl, BUHHAs M caJIMLMIIOBas
KUCJIOThbl. AMUHOKHCIIOTBI: TJIMUMH, aJlaH|uH, IUCTEUH, CepuH, (GeHuIajJlaHuH, TUPO3HUH,
JIM3UH, riayTaMuHoBas kuciorta. [lentuast. [IpeacraBienue o CTpyKType O€NKOB.

Vraesoasl.  MoHocaxapuael:  pubo3sa,  Ae3okcupubo3a,  Ioko3a,  (pyKTo3a.
[{uxnuueckue ¢Gopmbl MoOHOcaxapunoB. [loHATHE O NPOCTPAaHCTBEHHBIX H30MeEpax
yrieBonoB. Jlucaxapuasl: nemioduosa, MaibTo3a, caxaposa. Ilonucaxapuabl: Kpaxmail,
LeJuIt0s103a.

[TuppoJi. IMupunus. IIupUMHUIAMHOBBIE U ITyPUHOBBIE OCHOBaHUsI, BXOJsllME B COCTaB
HYKJIEMHOBBIX KMCJIOT. [IpeacraBienne o cTpyKType HYKJIEHHOBBIX KMCJIOT.

Peakuuu IMOoJIMMEpU3aAlINUHU H MNOJIMKOHACHCAlluH. OtnenpHbIE THIIBI
BbICOKOMOJIEKYJISIPHBIX COE€JJMHEHUM: TIOJIMITUIIEH, IMOJIUIIPONUIIEH, TIOJIHUCTHUPOJI,
INMOJIUBUHUJIXJIOPU A, HOHHTCTp&(i)TOpBTI/IHeH, Kay4yKH, COITIOJINMEPHI,

dhenondopMasibaeruiHble CMOJIbl, UCKYCCTBEHHBIE U CHHTETHYECKUE BOJIOKHA.

B kauecTBe npumepa B [Ipuiioxkennu 1 nprBeaeH NpUMep K3aMeHallMOHHOro Ousera.
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2002.
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M.: Mup u obpazoBanue, 2002-2012.
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Kysbmenko H.E., Epemun B.B., UypanoB C.C. CO0OpHUMK KOHKYPCHBIX 3ajay I10
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2006.
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Xumus. Yriy6séHHbIM Kypc noArotoBku K EI'3 / B. B. Epemun, P. JI. AHTUIINH,
A. A. /lpo3nos, E. B. Kapnosa, O. H. PeikoBa. — 2-e u3zjanue, nepepaboraHHoe
U jgonojHeHHoe. — MockBa: 3kcmo, 2022. — 608 c. — (CnpaBOYHHUK [JIs
CTaplieKJacCCHUKOB U aOUTYPHUEHTOB).
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[ Ipumep HK3amMeHaUMOHHOIO OMJIeTa 110 XUMHH

MUHUCTEPCTBO HAYKHU U BBICILEI'O OBPA30OBAHHUA POCCUNCKON ®EJAEPALIMUA
DI'AOY BO «Ka3zauckuii (ITpuBoaxkckuii) dpeaepanbHblii yHUBepcHTEeT»
XuMHUuecKHit HHCTUTYT M. A.M. ByTtieposa

XUMUs

J1ist BBINOJIHCHUS BCTYMUTEILHOTO MCIBITAHUS 110 XMMHK oTBOAMTCS 3 waca 30 MuHyT. Pabora coctouT W3 26 3ananuid.
Kaxxioe 13 3a1anmnii cuMractcst BbINOJIHEHHBIM BEPHO, €CIIM DK3AMEHYEMBIH a1 PaBUIILHBIA OTBET B BUJIE 110C/I€10BATEIBHOCTH
uM@p. LEJOro YUCa, JECATUHHON HiIM COTOH IpoOK. Mosieky isiptble OpMYITbl XHMHUYECKHX BELLECTB B OTBCTAX 3AIIMChIBAIOTCS B
¢dopmare C2H6 (MH1eKChl 3anucbIBalOTCS B cTPOKY). [IpaBuiibHblii oTBeT Ha 3anaHus Ne 1-13 ouenusaercs 1 OansioM. Ha 3ananus
Neo 14-21 ouenunpaercs 2 6as1amu. Ha 3a1aHust Ne 22-26 ouenuBaercs 3 6ajuiamu.

MakcumasibHblii niepBuUHbIA Oajisl paBen 44, yro coorBercTByeT 100 TecToBbIM OasulaM. MUHMMAalbHBIH 1TPOXOAHON Oaslt
paBeH 39. Eciin aburypurenT nadpasi MmeHee 39 TecToBbIX 0ajlsloB, BCTYNHUTEIBLHOE HelbiTaHue cunTaerest HE npoiaeHHbIM.

1. W3 npeaoxennoro nepeuts BbIOCPUTE COCAMHEHHE, B KOTOPOM XMMHUUECKasi CBA3b 00pa3oBaHa 3a CU€T 0OLIMX YIEKTPOHHbBIX
nap. BeiGepuTe 0aAMH NpaBUIbHbIA OTBET.

1. NaCl

2. Ca0O

3.Ca

4. H,O

2. M3 npemiokeHHoro nepeydHs BbIOCPUTE BELIECTBO, € KOTOPLIM B3aMMOACHCTBYET TOJyoJ. BbibepuTe 04MH npaBHIIbHbIA
OTBeT.
1. GpomoBO10pO1
2. xjop
3. BoJ1a
. THJIPOKCHIL HATPUS (P-P)

ESN

3. XuMHUecKas CBsI3b B MCTAHE M NXIOpHAC Ka/IbLIKUA COOTBETCTBEHHO. ... BblﬁepMTC OAWUH npaBqubm,m oTBeT.
1) koBasicHTHasl HOJApHAs U MCTa llInYeCKas
2) HOHHAA U KOBAJICHTHAs 110JIsipHas
3) KOBQJICHTHAs HCIO IIpHast U HOHHas
4) KOBAQJICHTHAs 1101sipHast © MOHHAs

4. Caexeocax/1EHHbIH ruapokcn meau (1) pearupyer c.... BoibepuTe 01MH NPpaBHIbLHLIH OTBeT.
1) nponanojom-1
2) riMUEPUHOM
3) STHIIOBBIM CIIUPTOM
4) AMOTUI0BBIM YPUpoMm

5.  BepHbl Ay CICAYIOUIME CYXKACHHUS O PUPOAHOM ra3e? BribepuTe 0AMH NPaBUIILHBIA OTBET.
A. OCHOBHBIMH COCTABJISIOILIMMH MPUPOIHOTO ra3a SBISIOTCS METaH W OJiMKkakilue ero roMosoru.
B. [1pupoaHblii a3 CAVKUT ChIPbEM JUIS 110JIYYEHHS aleTHIIEHA.
1) BepHO TO/IbKO A
2) BEpHO TOJILKO b
3) BepHbl 00a cy#1eHUs
4) 06a cy/1eHHUsl HEBEPHbI

6. W3 npe/iokeHHOro 1iepedts BLIOEPUTE OKCHIL, KOTOPBI pearupyer ¢ OKCH/0M HaTpHs, HO He pearnpyer ¢ CepHON KHUCIOTOH.
Bbi6epuTe 0AMH NpaBUJIbLHbIH OTBET.
1) okcua umnka
2) oxcua yriepoaa (1V)
3) okcuia aszora (1)
4) OKCHI MarHus

7. B npeaioxeHHoM Mepede YKaXHTE OKHCIHTENbHO-BOCCTAHOBUTEILHYIO peakiiio? BoiGepuTe 0aMH NpaBHIIbHbII OTBET.
1) B3anmoteicTBHE cyIb(hHrila Kaims ¢ XJIOPUIOM LIMHKA
2) B3aUMOICHCTBUEC KOHUCHTPUPOBAHHON CEPHOM KMCIOTHI C XJIOPHIOM HATPHS
3) B3aMMOJICHCTBHE 1IPH HArPEBAHUM XJIOPHIA AMMOHHS M THPOKCH/IA HATPUsI
4) B3aMMO1CHCTBYE NP CILIABJICHUM OKCHIIA KDEMHUS ¢ kKapOOHATOM HATpHsl
5) B3aMMO1EHCTBHE HOI0BOIOPOJAHONA KUCIOTBI € IMXPOMATOM HATpHsl

8. CabblM OcHOBAHWEM siBIsCTCs. .. BbiOepHTe 01MH NPaBHJILHbIH OTBET.
1) cosisinasi Kuc:rota
2) I'MJIPOKCH/L HATPHS
3) IMJIPOKCHIL KIS
4) amMHak




9. JlaiiTe onpejeiieHHE MOHATUIO «TUTpoBaHKe». BelbGepuTe 01MH NpaBHILHBIH 0TBeT.
1) npouece NOCTENEHHOro NMPUJIMBAHUS TUTPAHTA K PACTBOPY OINPEALISEMOI0 BEIECTBA
2) npotece NOCTENEHHOTO IIPUIMBAHUS PACTBOPA OMPEIE/ISEMOro BEIECTBA K THTPAHTY
3) npouecc yCTaHOBJIEHUS TOYHOW KOHUEHTPALMKU PacTBOPA 110 IIEPBUYHOMY CTaHAAPTY
4) npouecc B3sTHs BELLIECTBA JUIS aHA/IN3a

10. Kakoe M3 nepeumciieHHbIX BEILECTB MCHOJb3YETCS B KAYECTBE [IEPBUYHOIO CTAHIAPTA B OKHUCIMTE/IbHO-BOCCTAHOBUTEILHOM
TUTPOBAHWHK? BblbepuTe 0AMH NPaBUJIbLHBIH OTBET.
1) KMnO,
2) K,Cr,04
3) H,S0,
4) MnCl,

11. ®opmanbierni He pearupyer ¢...”7 BoibepuTe 0AHH NpaBUIbLHBINI 0TBET.
1) Ag,O (NH; p-p)
2) 0O,
3)H,
4) CH;0CH;

12. M3 npe/uiokeHHOro nepedts BbIOCPUTE BEUICCTBO MOJCKYJSIPHOIO CTPOCHMSI ¢ KOBAJICHTHOH 10J1spHOM CBsi3bio. BuiGepuTe
OIMH NPABHJIbLHbBIN O0TBeT.
1) Na,SO,
2) HCOOH
3) H,
4) CaO
5)Cl,

13. BeuecrsoM X B 3a/1aHHOM ¢XeMe rnpeBpallieHuid siBjisiercs. BoibepuTe 01MH NpaBHIIbLHBIIA OTBET.

X
CaC0; — CaCl, — Ca(NO3),

1) AgNO;
2) AgCl

3) BaCl,

4) HCI

5) Ba(NO;y),

14. M3 uMcaa ykasanHbIX B PsULy JICMEHTOB BBLIOEPUTE JIBA WIEMEHTA. KOTOPbLIC B COCIAMHCHHUSX MOTYT TPOSIBIATH CTCNCHb
OKHUCIICHUS +6. 3anuuuMTe B MoJie 0TBeTa UM(PbI, COOTBETCTBYIOLUIHE HOMEPAM BbIOPAHHLIX >JIEMEHTOB, B MOPsiAKe UX
Bo3pacTanus. OTBeT 3anucbiBaercst noapsa (6e3 3HAKOB NMYHKTyauun) 06e3 npoGenos, 3ansThIX M JAPYrHX 3HAKOB
NpenuHaAHHUS.

1) Sn
2) Pb
3) Ge
4) Fe
5) Mn

15. M3 uMciia ykasaHHbIX B Psijly 2JEMEHTOB BbIOEPUTE JIBA YNEMEHTA, KOTOPbIE NMPOSB/ISIOT HU3IIYIO CTEIEHb OKUCIICHHUS, PABHYIO
4. 3anumute B noje oTBeTa UMGPbLI, COOTBETCTBYHWIUHE HOMepaM BbIOPAHHBLIX 3J1eMEHTOB, B MNOPsiAKe HX
BospacTanus. OTBeT 3anucbiBaeTcsi noapsia (6e3 3HAKOB NYHKTyauuu) 0e3 npobGesoB, 3ansiThlX M APYrHX 3HAKOB
npernuHaHUs.

1) Na
2)K
3)Si
4) Mg
5)C

16. Onpeneaure, aToOMbl KAKAX M3 yKa3aHHBIX B Psilly JIEMCHTOB B OCHOBHOM COCTOSIHMM HE COJIEPXKAT HECHAPEHHBIX 3JIEKTPOHOB.
3anuwmnTe B NoJjie 0TBeTa UH(QPbI, COOTBETCTBYIOIIHE HOMEPaM BbIOPAHHBIX JJ1eMEHTOB, B MOPsiIKe HX BO3PACTAHHS.
OtBeT 3anucbiBaeTcs noapsa (6e3 3HAKOB NYHKTyaunu) 6e3 npo6eios, 3ansTbiX H APYIMX 3HAKOB NpenUHaHUs.

1) Si
2)S
3)F
4) 7Zn
5) Ar

17. M3 npe/iioskeHHoro fepetis BhIGCPUTE BCe PCAKILMM. KOTOPbIC ITPH TEX JKE YCAOBUSIX NPOTCKAIOT ¢ 60JIbIIEH CKOPOCTHIO. HeM
B3aMMO,1CHCTBUC HATPHUS C ITAHOI0M. 3anHIUNTE B M0J1e 0TBeTa HoMepa BbIOPAHHLIX OTBETOB.




19.

20.

21.

22.

23.

24.

1) B3aumoieiicTBUE HATPUS ¢ OyTaHOI0M- |
2) B3aMMOJICHCTBUE KaJIUsl C ITAHOJIOM

3) B3aUMOEHCTBUE HATPHUS C BOJIOH

4) B3auMO/ICHCTBHE HATPUS C ITPONIAHOIOM-2
5) B3aMMOJICHCTBUE KAJIBLIMS C MPOINAHOJI0M- |

M3 npe/1okeHHOro nepeyHst BbIOCPUTE J1Ba BEIICCTBA. KOTOPBIC SIBJISIOTCS CTPYKTYPHBIMU M30MEpaMH TeHTeHa- 1. 3anumuTe
B 110J1e 0TBeTAa HOMepa BbIOPAHHBIX OTBETOB.

1) nmksonenTan

2) neHraauven-1.3

3) 2-meTuadyTaH

4) 2-meTnalyten-2

5) 3-metualyruu-1

M3 1pe/1okeHHOro nepedHs BbIOCpUTE JIBa BEIIECTBA, B MOJICKYJIAX KOTOPBIX CYUIECTBYET OJIMHAPHAs CBSI3b MEXU1Yy aTOMaMHM
yrjepojia v KUcjiopojia. 3anuiuiuTe B NnoJie 0TBeTa HoMepa BbIOPaAHHbIX OTBETOB.

1) Hranon

2) YTHiIeH

3) AMOITUI0BbIN YHUp

4) aueTranbjaerui

5) aneruien

W3 npeasiokeHHOro nepeys BbIOEpUTE JIBE 11aphbl BCHICCTB, KOTOPBIC SIBJSIOTCS roMoJjioramu. 3anviuMTe B noJje oTBeTa
HOMepa BbIOPaHHBIX OTBETOB.

1) HTuiieH U MeTaH

2) NpoIneH M ITeH

3) unkio0yran u 6yran

4) nponan u OyTaH

5) 9THH U OTEH

M3 11pe/u10keHHOro nepedHts BLIGEPUTE BCE BEULECTBA. ¢ KOTOPLIMU pEarupyeT yKCyCHasi KMCJ/I0Ta. 3anvmMTe B noJjie 0TBeTa
HOMepa BbIOPAHHBIX 0TBETOB.

1) HATpaT KajIus

2) XJIOpUI HATPHS

3) nponanon-2

4) cuiMkar Harpust

5) oa

HekoTopoe BemecTBo ObUIO MOJIYHEHO MPH OKHCICHWM IIMKJIMUYECKOIO YI/IEBOJOPO/A, HE COJIEPXKALICIO 3amecTuTe el B
LIMKJIC, MEPMAHraHaTOM KajlMsi B NPUCYTCTBMM CepHOil kucaoTbl [lpy cxuranuu obpasia dTOro BellecTa Maccod 21.9 1
noayunan 39,6 r yriekucioro rasa u 13,5 1 Bojabl. Ha 0CHOBaHWMM NaHHBIX YCJIOBMS 3a/laHHsi NPOBEAMTE HEOOXOAMMbIC
BBLIUMCJICHHUS M YCTAHOBUTE MOJICKYJISIPHYIO (POPMYJIY MCXOAHOIO OpraHMyeckoro seuiectsa. OTBETOM K 3a1aHHIO sIBJIsIETCS
noc/1e0BATeNbHOCTL UMPP HaH unciao. Ecau uMcao npeacraBjieHo B BHAE NeCATHUHOH aApobu, To nocje ueaoro
3Havenus numute SAINSATYIO. EAMHULLY UBMEPEHUS (%, r, moab, k/x u 1.1.) YKA3BIBATb HE HAJ10. Bce
Xxumuueckue (GOpMyJibl MULIMTE TOJNLKO JaTHHHUel. MHaekchl 3anuchbiBaiiTe B CTPOKY, 6e3 3ansiTbix U npobesnos
(Hanpumep, C2H6).

HekoTopoe OpraHMueckoe BELECTBO COAEPXKHUT 9.43% B0/10posa, @ TAKXKE YIJIEpPOA M KUCIOPO/, MACCOBBIC J10JIM KOTOPBIX
paBHLL. JTO BELIECTBO PEArupyeT ¢ HATPUEM M CO CBEXKCOCAKIEHHBIM T'MAPOKCHAOM Meau (II), Mosiekyna ero coaepxurt
TpeTHUHBII aToM yrjepoja. Ha 0CHOBaHWM JaHHBIX YCJIOBHMS 3alaHWsi TIPOBEANTE HEOOXOAMMbIC BBIYMCIICHUS U YCTAHOBHUTEC
MOJIEKYJIIPHYIO (OPMYJIy MCXOIHOro opraHuueckoro peniecrsa. OTBeTOM K 3aJaHMI0 SIBJISIETCS MOCJEA0BATENLHOCTH
unpp uan uuciao. Ecan umcao npeacrapiieHo B BHe NeCSITHYHOH APOOH, TO nocje 1eJOro 3HAYEHHsl NUWIHNTE
3AMATYIO. EAMHULLY UBMEPEHUS (%, r, moab, k/lx u 1.1.) YKA3BBIBATb HE HAJIO. Bce xumuueckue
$opMyJibl NHIIKHTE TOAbKO JaTHHHueil. MHaekcbl 3anuchiBaiiTe B CTPOKy, 6e3 3ansaTeix M mpobenos (Hanpumep,
C2H6).

Y CTaHOBUTE COOTBETCTBHE MEX1Y MOJekyspHoil Gopmyi0ii BeulecTBa M KJIacCOM/TPYNION OPraHWYeCKMX COCAMHEHHMH, K
KOTOPOMY(-0i1) OHO NPHHAUIKHUT: K KAkK/10M 1103MUMK. 0003HAa4eHHOH OYyKBOH, MoAGEpUTE COOTBETCTBYIOULYIO 1103MLMIO,
06o3HaueHnylo uudpoil. 3anuwmuTe B nojie 0TBeTa UM@PpPbI BbIOPAHHBIX BEIIECTB B M0CJI€10BATEJbHOCTH,
COOTBETCTBYIOLIEH OyKBaMm.

MOJIEKYJISIPHASI ®OPMVYIJIA BEHIECTBA KJIACC/I'PYTIITA OPTAHMUYECKUX COEJIMHEHWHA
A) C.H{NHCH; 1) amuHBI

b) CH;COOCH; 2) aMHHOKMCJIOTbI

B) CH;CH,NO, 3) croxkHbIe YU

') CH;CH(NH,)COOH 4) HATPOCOCIUHEH NS

YCTaHOBUTC COOTBETCTBHE MEXY KJIACCOM/IPYNIOA HCOPraHWYECKUX BEIIECTB M (hOPMYJION BEUICCTBA.  ABJISIOLICTOCS
NIPEICTABUTEIEM ITOFO(-0H) KJacca/Ipyinibl: K Kau/10# 103MLMK, 0003HaueHHOH OYKBOH, N0/1I6EpUTE COOTBETCTRYIOULYIO
N0311MI0, 0603HaYeHHYI0 UMDPoii. 3anuwnTe B noje orsera UMGPbLI BbHIOPAHHBIX BeUleCTB B NOCJH€10BATENLHOCTH,

COOTBETCTBYH) e GYKBHM.




KIJIACC/TPYIITIA DOPMVIJIA BEIIECTBA

A) conb 1) CaO,
b) okcui 2) H;PO,
B) ruapokeunia 3) BaO

4) NH,BrO,

26. YcTaHoBMTE COOTBETCTBUE ME}ULY Ha3BAHMEM BELIECTBA M KJIACCOM/TPYINION, K KOTOPOMY(-0#1) 9TO BEILECTBO NPUHAIEKHT: K
KaX/10M N03u1MK. 0003Ha4YeHHON OYKBOH. 1oa0epUTe COOTBETCTBYIOULYIO MO3ULIMIO, 0003HauYCHHY1O IMDpoiH. 3anuwnTe B
noJsie 0TBeTa UHPPLI BLIOPAHHBIX BELIECTB B N10CJ1e10BaATeILHOCTH, COOTBETCTBYIOLIEH OyKkBam.

HA3BAHHUE BEILECTBA KJIACC/T'PYIIIIA
A) MeTHIOEH30.1 1) anbaeruibl

b) anunaunu 2) aMHHBI

B) 3-merunbyrananis 3) aMMHOKHCJIOTBI

4) yraeBo10poJibl




