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JIucT cormacoBanus nporpaMmMmabl BCTYIIHTEJIbHBIX HCNBITAHUHA

PazpaboTuuk nporpammsl: mpogeccop kadenps! aHamuTHIecKor xumun Hlaiinaposa
JLT.

[Tpencenarens 3K3aMEHAIMOHHON KOMHUCCHH A.®. I'a3u3oBa

(m

[IporpaMMa BCTYNHUTEJILHOTO WCHBITAaHHsS OOCYXJIeHa Ha 3aceqaHud Y4eOHO-
METOIMYECKOW KOMHUCCHMM XwuMuyeckoro uHCTHTyTa UM. A.M. ByTtneposa. IIporpamma
BCTYIIUTEIBHOTO HCIBITAHHUsI PEKOMEHIOBaHA K yTBEPXKIEHHIO YYEHBIM COBETOM, IPOTOKOJ
Ne 3 ot «13» oktsibpst 2022 1.

HporpaMMa BCTYIIUTEJIBHOI'O HUCIIBITAHUA YTBEPXAE€Ha Ha 3aCCAaHHH VyeHoro cosera

XumMuueckoro uHcTUTyTa M. A.M. ByTieposa, [Tporokosn Ne 2 ot «19» oxrsa6ps 2022 r.




BBoaHas yacrhb

[lesnp ¥ 3agauu BCTYNUTEIBHOTO UCHBITAHUS 110 XMMHUU — OLIEHKA KadecTBa MOATOTOBKHU
JIUL, OCBOMBILIUX O0Opa3zoBaTesbHbIe MPOrPaMMbI CpeHero obmiero oopa3oBaHus, BbIIBICHUE
CTEIIeHH YPOBHSI OCBOEHHUsI abuTypueHTamMu DenepaibHOro KOMIIOHEHTa I'OCyJapCTBEHHOTO
00pazoBaTeIbHOIO CTaHJAapTa cpeaHero obuero o0pa3oBaHUs IO XUMUHU.

BerynuTenbHble UCHBITAHUS TI0 XUMHH IIPOBOASTCS OYHO H/WJIM C HCIONb30BaHHEM
NUCTaHLMOHHBIX TEXHOJIOTMH B BHJE TECTa C HCIIOJIB30BAHUEM CHUCTEMBI IPOKTOPUHIA B
cootBercTBUH ¢ [Ipukasom MwunuctepcTBa 06pasoBanus U Hayku P® «O06 ocoGeHHOCTIX
npruemMa Ha oOyuyeHHe 10 0oOpa3oBaTeNbHBIM IPOrpaMMaM BBICIIETO OOpa3oBaHUS -
nporpaMmaM 0OakajaBpuaTa, IporpaMMaM CIeHHAIUTeTa, IMporpaMMaM MarucTpaTyphl,
IporpaMmMaM IIOAIOTOBKM Hay4HO-IIearornuyeckux KaapoB B acnupaHtype Ha 2020/21
y4eOHsbIi rog» ot 03.04.2020 Ne 547. ITpogomxurensHOCTH 3k3amMeHa 180 MUHYT.

IlporpaMma 10 XUMHMM Ui IIOCTyHAOIMX B XHUMHUYECKHMH HHCTUTYT HM. A.M.
bytneposa Kaszanckoro (IlpuBomxckoro) ¢enepalbHOr0 yHUBEPCHUTETa COCTOUT M3 JBYX
paszenoB. B mepBom paszene NpeacTaBlI€Hbl OCHOBHBIE TEOPETHUUECKHE IOHSATUS XUMUHU,
KOTOPBIMH JOJDKEH BJIaJeTh aOUTYpPHEHT C TeM, 4TOObl yMeTh OOOCHOBBIBATh XUMHYECKHE U
¢u3uueckue CBONCTBa BEIIECTB, IEPEYUCICHHBIX BO BTOPOM pasfiejie, IOCBSIIEHHOM
3JI€EMEHTaM U UX COeIMHEHMUSIM.

CnpaBounsle TabnuIbl, Takue kak "llepuogmdeckass cucreMa XUMHYECKHX JIEMEHTOB',
"PacTBOpUMOCTh OCHOBaHUM, KUCJIOT M coyieil B Bojae", "Psin cTaHmapTHBIX BJIEKTPOMHBIX
NOTeHIMaNoB", OyAyT IpedoCTaBI€Hbl B CaMOM TECT€ B BOIPOCaX, B KOTOPHIX 3TO
HE00X0UMO.

Co,uepma}me nporpaMmmabi

Yactep L. Ilpenmer xumuu. Mecto XxumMuu B ecTecTBO3HaHUM. Macca u sHeprus. OCHOBHBIE
NnoHATUsI XUMHH. BemectBo. Monekyna. AtoM. OnekTpoH. MoH. XHMHUYECKHI 3JIEMEHT.
Xumuyeckas popmyna. OTHOCUTENbHAs aTOMHasi U MOJIEKyJisipHas Macca. Monb. MossipHas
Mmacca.

XUMHUYECKHE IMpEBpallCHUA. 3aKoH COXpaHCHUsI MacCChbl H OJDHEPIHUH. 3aKOH IIOCTOSIHCTBA
cocTaBa. CTCXI/IOMGTpI/IH.

Crpoenne aroma. AtomHOoe sinpo. WM3oromsl. CrabunbHble U HecTaOWIBHBIE —spa.
PanuoaxTrBHBIE @peBpallleHUs, [HeJNeHHe sOAep U SAEepHbIA CHHTe3. Y paBHEHHe
panuoakTUBHOTO pacrnana. [lepuon momypacnaza.

JIBolicTBeHHas mpupoja 3yeKkTpoHa. CTpoeHue dIeKTPOHHBIX 00004ek atoMoB. KBaHTOBBIE
yucia. ATOMHBIE OpOUTaNd. ODJEKTPOHHBIE KOHPUIYypallud aToOMOB B OCHOBHOM H
BO30YXJ€HHOM COCTOSIHUSIX, MpuHuMN Ilaynu, npasuio XyHAa.

[Tepuonuueckuii 3axoH [I.M1.MenzaeneeBa u ero 000CHOBaHUE C TOYKH 3PEHMUSI 3JIEKTPOHHOTO
CTpoeHusl aToMoB. [lepuonnueckas cuctema 3J1€MeHTOB.

XuMuueckasi CBsI3b. THUIIBI XUMHUYECKHUX CBsi3ed: KOBaJIeHTHas, HWOHHAas, MeTaJIM4ecKas,
BOJIOpONHAss. MexaHu3Mbl 00pa30oBaHUsSI KOBAJIEHTHOM CBA3U: OOMEHHBIH M JOHOPHO-
aKIenTOpHbIM. OHeprusi cBs3U. IloTeHIMan HOHHM3alMHM, CPOACTBO K DJIJIEKTPOHY,



3IEKTPOOTPULIATENEHOCT, [10JIApHOCTE  CBA3H, uHAYKTUBHBI dddekt. KpaTHbIe CBA3H.
Mogens rubpuausanuy opOutanei. Cps3b SIEKTPOHHOM CTPYKTYyphl MOJEKyl ¢ HX
reOMeTpHYECKAM CTpoeHMeM (Ha HpuMepe COeIMHEHUN SJIEMEHTOB 2-TO TIEPUOJA).
Jle/loKaIH3alHs EKTPOHOB B CONPSKEHHBIX CHCTEMAX, Me3zoMmepHbiit ¢ dexr. [lonsTue o
MOJEKYJISPHBIX OPOUTANISX. |

BageHTHOCT ¥ cTerens oxucienus. CTpykrypHble Gopmyisl. M3oMepus. Bumsr usomMepuu,
CTPYKTypHas ¥ MPOCTPaHCTBEHHAs U30MepUs.

ArperaTHble COCTOSHUS BEILECTBA H MEPEXONBI MOy HUMU B 3aBUCUMOCTH OT TEMIICPATyPhI
i jabneHws. I'asel. ['a3oBble 3aKOHBL Y PaBHEHHE Knaifnepona-MeHieneesa. 3aKoH
ABoragpo, MOJSpHbEIH 06beM. JKumkocTu. Acconuanps MOJeKyl B XHAKOCTAX. TBeprsie
rena. OCHOBHBIE TUITHI KPHCTATAYECKUX PEIIETOK: KyOUIeCKHe i TeKCarOHalbHbIC.

Krnaccupukanus ¥ HOMEHKIATypa XI/IMI/I‘—IC{CKI/IX BemecTB. VIHAWBHAYyajlbHBIE BEILECTBa,
cMecH, pacTBOpbl. IIpocThle BeliecTBa, aUIOTPOIHA. Mertansl ¥ HemeTaulsl. CIIOKHEBIS
BemecTBa. OCHOBHBIE KITacCHI HEOpraHWJIEeCKNX BELIeCTB: OKCHIBI, OCHOBAaHWS, KHCIOTHI,
comi. KowmmuekcHsie coequHeHus. (OCHOBHEIE  KIAcChl — OpraHMMeCKHMX — BEILIECTB:
YITIEBOLOPOEI, FAOreH-, KUCIOPOI- 1 azoTocozepxamue Bemectpa. Kap6o- i reTepoLyKIIBL.
[TomiMepsl 1 MaKPOMOJICKY JIBL.

XuMIdecKre peakiyy ¥ MX Kkiaccuukarys. TuIbl paspbiBa XUMUIECKHX caseir. [omo- 1
reTEepOUTHYECKHE PEaKIUu. OKHCIUTETHFHO-BOCCTAHOBUTEIBHBIC peaKIUH.

Temnosble >(QGEKTH XUMUYECKHX peakuui. TepMOXHMUYECKHE ypaBHCHUA. Temnorta
06pa30BaHMs XUMIYECKUX COSAMHCHHH. 3axon I'ecca U €ro CIeACTBUA.

CKOpOCTh XHMMYECKOH pPEaKIHH. IMpencraBieHre O MeXaHM3Max XUMUYECKHX PEeaKLHi.
DneMeHTapHAs CTajus peaknud. ['OMOreHHEIE N TeTCPOTCHHLIC peaknuu. 3aBUCHMOCTB
CKOPOCTH TOMOTEHHBIX PEaKIui OT KOHIIEHTpPAIUH (3aKOH JeHCTBYIOMUX Mmacc). Koncranra
CKOPOCTH XMMHYECKOW peaxiiny, €€ 3aBchM0bTL OT TeMIIepaTypbl. DHePIr'is aKTUBALUH.

SIBleHNE KaTalin3a. KaTaJ'II/ISaTOpBI. HpI/IMepH KaTaJIMTHYECKUX MPOLECCOB. HpeI[CTaBJ'IeHI/Ie 0
MeXaHU3MaxXx 'OMOI€HHOI'0 B T€TePOreHHOTO KaTaJmn3a.

OGparamble  peaknuu. XHMHYECKOE paroBecue. KoHCTaHTa pPaBHOBECHS, CTCNCHB
npespatienus. CMeIleHHe XUMHIECKOTOo paBHOBecHS IIOA [JEHCTBHEM TeMIeEpaTypel U
napnenust (koHneHTpauuy). Ipunuun Jle [Marense.

IucniepcHble  cHcTeMbl. KOMIOMAHBIE ~CHCTEMBL PacTBOpEl. MexaHusM 00pa3oBaHHUA
pacTBOPOB. PacTBOPMMOCTb BEILIECTB U €e 3aBUCMMOCTH OT TeMItepaTypsl ¥ IMPUPOIBI
pactBopuTens. CrocoObl BBIPAKEHHS KOHUECHTPALMK PacTBOpOB. MaccoBas J0Jis, MOJbHas
JOJIst, MOJIIpHAs KOHIIGHTpaIus, o6beMHas N0 Ornuure GU3MIECKUX CBOKCTB pacTBOpa OT
cBoticTB pacTBopuTens. TBepasie pacTBOPEL. CILIaBEL. '

DnekTpoiuThl. PacTBOPHI  3ICKTPOJIUTOB. DJIeXTpOJUTHIeCKas [JUcCcOLManusd —KHUCIOoT,
ocHOBaHWH u coneil. KHCIOTHO-OCHOBHBEIE B3aHMOACHCTIBHA B PacTBOpax. IIporonusie
KUCIOTH, KHcnoThl Jlbtonca. AMQOTEPHOCTE. Koncranta muccoumanuy. CreneHb
mucconuanuu. MoHHOe NpOM3BENCHHC BOnbl. BomopoaHbiii mokaszaTelb. Tuaponus coleH.
PaBHoOBecHe MEXAY HOHaMHU B pacTBOpPE U TBepHoi ¢azoil. IIpoussesenre pacTBOPUMOCTH.




OGpa3oBarue IPOCTEHIINX KOMILICKCOB B pacTeopax. KoopauHaIOHHOE YUCIIO. KoHncranTa
ycToluuBocTH KoMIuieKcoB. FloHHBIe ypaBHEHUA PEaKIUH.

OKHCTUTENBHO-BOCCTAHOBUTEIIBHEIE peaKIuy B pacTBOpax. OmnpexneneHue
cTeXHOMeTpHYecKuX Kod(QQUIUEeHTOB B YPaBHCHHAX OKHUCIIUTEIFHO-BOCCTAHOBHTEIBHBIX
peaknuit. CraHIapTHBIE MOTEHIHANE  OKHCIIMTENBHO-BOCCTAHOBUTEIILHBIX peaxumii. Psn
CTAHIAPTHBIX 3TEKTPOAHBIX IIOTCHIHANIOB. JIeKTpPONIM3 PaCTBOPOB U PaciliaBoB.

Yacrp I DeMeHTbI i HX COeTHHEHH
o o Heopr:

AGuTypHeHTH NO/DKHBI HAa OCHOBaHUM I[TeproauyecKOro 3aKOHa [aBaTh CPaBHHUTEILHYIO
XapaKTEPUCTHKY SIEMEHTOB B Ipynnax M nepuosiaX. XapakTepHCTHKa 3JIEMEHTOB BKIIIOHACT:
37IeKTPOHHBIE KOHQUIypallyd aToMa; BO3MOJKHBIE BAJIECHTHOCTH M CTENEHH OKUCICHUA
SIEMEHTa B COETMHEHHsX; (OPMbI IMPOCTHIX BELIECTB U OCHOBHBIC THIIBI COeIUHEHNN, UX
dusHuecKkue ¥ XHMHUYECKHE CBOHCTBa, faGopaTopHble M IIPOMBINUICHHBIE croco0bl
TIOJTyY€eHHs; PacIpOCTPaHCHHOCTh 3lleMEHTa U €ro COSIMHEHHHA B IPHPOAE, MPaKTHIECKO®
sHageHHe W OOJNACTH IPUMeHeHus coefuHeHuH. IIpH ONMCAHMM XMMHIECKHX CBOICTB
JOJDKHEI OBITH OTP@KEHBl peakup ¢ yIacTHEM HEOPraHUYeCKUX ¥ OPraHMIECKUX
coemuHeHHM (KUCIOTHO-OCHOBHBIE H OKHCIUTENIPHO-BOCCTAHOBUTEBHbIEC TPEBPAILEHH), 2

TaKXe Ka‘{eCTBeHHBIe peaKiuH.

Bozopoz. Mzoronsl Bonopona. CoeuHenns BOJZIOpOJia C METaUIaMy ¥ HEMeTalnaMHu. Bopna.
[lepoxcu BOAOPOAA. |

["ajoreHsl. I'aoreHOBOAOPOIBL. Tanorenuasl; Kruciopoacoaepikaliyue COSIUHEHNS XIopa.
Kucnopoa. OKcuzibl ¥ ICPOKCUIIBL. O3o0H.

Cepa. CepoBofiopos, CyIbQUIEL, nonncyna@nnm. Oxcuppt cepsl (IV) u (V). Cepuucras u
cepHast KHCTIOThI ¥ UX COJIH. Ddupsl cepHO# KACIOTHL. Tuocynbdatr HATPUA.

A3or. AMMHAK, COTA aMMOHHS, aMHABI METaJIOB, HUTPHIL. Okcunsi a3oTa. AsoTucras H
A30THAS KHCIOTHI ¥ X CONH. DGUPHI a30THOH KUCIOTEL.

Docdop. Pochur, docduasl. OKuCAB docdopa (ITT) u (V). I'anorenwasl docpopa. Opto-,
MeTa- 1 audocopHas KUCIOTEL. OprodocdaTsr. DPupsl dochopHOH KUCIOTEL.

Vraepon. Msoromsl yriepona. HpOCTeﬁmIie yTIIEBOJOPOABL:  METaH, 3THIICH, aleTwIeH.
KapOumpl Kajplus, AIIOMHHHA H IKEIC3a Oxcunsr yrmepona (II) u (IV). KapGoruisl
TIePEeXOHBIX METAIIOB. Y TOJIbHAs KHUCIOTA 1 ee COJIH.

Kpemunit. Cunan. Canunul Martus. Oxkcup xpemuus (IV). KpeMHUBBIE KHCIOTHI, CHIIMKATEL.
Bop. Tpudropun 6opa. Opro- 1 TeTpa60pHa$I}KI/ICJ'IOTBI. Tetpabopat HATPHL.

biaropoassle raspl. [IpaMepsl CcOoeIMHEHUN Kf)I/mTOHa 1 KCEHOHa.

[lenounsie MeTalIbl. OKCHUABI, MEPOKCHUIBI, THAPOKCHIBL ¥ conm [IEJIOYHBIX METAJIOB.

I1{enouHO3eMeNBHEIE METAJLIE, Gepuiuii, ' MarHMM: WX OKCHIBI, THAPOKCHALL M COJIH,
[IpencTaBieHne O MarHUHOPraHAIeCKIX coeHEHHUAX (PEaKTUB ['puHbspa).

AmroMuEuit. OKCH, TAAPOKCHI U COJY AMOMUHIL. KOMIUIEKCHBIC COSMHOHHA AFOMUHHUS.
ITpencrapieHus 06 antoOMOCHIAKATAX. |




Mens, cepebpo. Oxcunsl Menu (1) u (1D), oxcun cepebpa (I). I'uapookeun Menn (D). Conu
cepebpa 1 MeH. KOMIUIEKCHBIC COSAUHEHS cepebpa ¥ MeIH.

L{MHK, PTyTh. OKCH/IB! IMHKA B PTYTH. [HAPOKCH IIMHKA 1 €T0 COTLH.

Xpom. Oxcunst xpoma (ID), (1) u (VI). F'ugpooxcunet 1 comu xpoma (IT) u (III). Xpomats! 1
nuxpomartsl (VI). KoMIuiekcHbIe COeMHEHN XPOMa (I1D).

Mapranen. Oxcuusl Maprasua (II) n (Iv). l"ﬁnpooxcn,u u conmu mapranua (II). Manranar u
IepMaHrasaT Kanus. ‘

Kenezo, xobansT, HUKeNb. OKCHIBI mene#a (D), (AD-(III) u (III). T'mopoxcuasl ¥ COIH
xenesa (1) u (I1). ®eppater (III) # (VI). KoMIuIeKCHbIe COSIMHEHUS OKelesa. Comn u
KoMIIeKCHbIe coenuuenus kobamsTa (II) 1 mukens (11).

- Opragn

XapakTepHCTHKa KaKAOro Kiacca OpPraHHYeCKAX COCIOMHEHHH BKIIOYACT: 0CcOOEHHOCTH
SNEKTPOHHOTO W IIPOCTPAHCTBEHHOIO  CTPOCHHA coefWHEHMI JAaHHOrO  Kiacca,
3aKOHOMEPHOCTH W3MEHEHHs (QU3MIECKUX U XMMHYECKAX CBOMCTB B TOMOJIOTHYECKOM PANY,
HOMEHKJIATYpPY, BUIbl U30MEpPUM, OCHOBHBIE THIIBI XUMHHYECKHNX peaKuuit ¥ uX MEeXaHWU3MBIL.
XapaKkTepHCTHKa KOHKPETHBIX COSAMHEHHH BKMIOYaeT hHU3MIECKUE ¥ XUMUIECKUE CBOACTBA,
naGopaTropHble W MPOMBIIIICHHBIE CcIIoco0bl  TOTydYeHHs, OONacTH NPUMCHCHHS. Ipu
OMHCAHNH XAMHUECKUX CBOMCTB HEOOXOMMO, yUHTHIBATE PEaKIUy C yIacTHeM KaK pajiukaia,
TaK ¥ (PyHKIIMOHAIBEHOH IPYTIIEL |

CTpykTypHas Teopus Kak OCHOBA OpraHU4ECKOH  XUMHH. VTIinepomHBI  CKeler.
OyHKIMOHaNbHAas ~rpynma.  I'omomoruyeckue  pAlsl. Usomepusi:  CTPYKTypHas H
npocTpascTBenHast. [IpejcTapnenne 00 OTITHYECKO} M30MepHHU. B3auMHOe BIMHIE aTOMOB B

MOJIEKYJIe. Knaccudukanus Oprann4ecKux peaxkLuH I10 MEXaHH3My H 3apsany aKTHBHBIX
yacTHUIl. f

THIEl XVMIIECKOH CBS3d B OPraHMYECKMX COEMHEHHAX: HOHHAs, KOBAJICHTHAsd,
cemumoisipHas. HampaBIeHHOCTD CBA3H, NOJAPHOCTD CBA3H. I'm6puansaiys 1 rHEOpHUAHbLE
opGurany. IIpocTble U KpaTHbie cBssH. VX omycaine Ha OCHOBE npecTaBIeHui 06 sp-, Sp” U
Sp>-ruOpuH3alaH. ‘

AJKaHs! ¥ LKIoankansl. KoHGopMepsl.

AJKedbl # nIKIIoankeHbl. CONPsOKCHHBIC TUCHBI.
Anxuasl. KHCIIOTHRIE CBOMCTBA AJIKMHOB.

ApomaTydecKue yIieBOIOPOMIL (apensr). beH3om W ero roMOJIOTH. Crupon. Peaxuun
apoMaTH4YecKoH CHUCTEeMbI H YITIeBOJOpOAHOro panukaia. OpHEHTHpYIOMIee neticTBHe
saMecTUTeNell B GeH30MbHOM Konble (opueHTaHTHl 1 H II poma). Ilomsarue o

KOHICHCHPOBAaHHbBIX apoOMaTUIECKHUX YFJIGBOI[OPOIIaX.

TI'anoreHonpoHU3BOAHBIC YIJI€BOAOPOAOB: aJIKI/IJI-, apui-, u BHHHJITAIOTCHHAAEL. Peakiinu
3aMElIeHUsI B OTINCILICHUA. ‘

CIMpTHI IPOCTHIE ¥ MHOroaToMHSbIe. IIepButHbIe, BTOPUIHBIC 1 TpeTUYHbIe CIUPTHL. DEHOJIBI.
IIpocTthie 3QUpPHL. |




Kap6OHI/IJH:HI>Ie COCIUHCHU. aJIbACTUABI U KETOHBI. HpeIIGJII:HBIe, HENIPCOCIIBHBIC W
ApOMaTHYICCKHEC aJIbACTUIEI. IToHsiTHE O KETO-EHOJIBHOMU TayTOMEPHH.

Kapbonossie kucinotel. IIpenesbHble, HeNpenenbHble U apOMaTHYECKUe KUCIOTE. MOHO- 1
AUKapOOHOBBIE ~ KUCIOTBL.  IIpOoM3BOIHBEIE KapGOHOBEIX KHCIOT:  COJIH, aHTUIPUIBL,
raJIOreHaHTUIAPUABIL, CIIOXKHBIE SPHUPBI, aMUIbI. JKUPEI.

HutpocoenuHeHus: HUITpOMETaH, HATPOOEH30JI.

AMUHBL. AnidaTnyecKkue U apoMaTHIECKUe aMHUHBI. IlepBHYHbIE, BTOPHYHBIE U TPETUYHBIE
amMuHbl. OCHOBHOCTh aMHHOB. UeTBEPTUYHBIE AMMOHHEBbIE COJIH M OCHOBAHMS.

["anorensamerenuple KUCIOTH. OKCUKUCIOTEI: MOJOYHAsI, BUHHAS U CAJMIAIOBAS KHCIIOTEL
AMMHOKHCIIOTBI: [JIMLMH, aJaHHH, LHCTEHH, CEpUH, (eHWIATaHWH, THPO3HH, JHU3WH,
ryTaMuHOBas Kucinota. llentuasl. IlpencraBienue o cTpykType 6€IKOB.

YrneBonpl. MoHocaxapuibl: pubo03a, Ie30KCHpH603a, TIIFOKO3a, ¢bpykro3a. Ilukimyeckue
(opmbl MOHOCaxapu10B. ITOHATHE O IPOCTPAHCTBEHHBIX H30MEPaX yIIIEBOIOB. Jucaxapunsr:
neobno3a, MabTo3a, caxaposa. ITomrcaxapyabl: KpaxMall, HeTioI03a.

Iupposn. Ilupuaun. IlMpUMHUAWHOBBIE M IIypMHOBBIE OCHOBAHHS, BXOISIIHE B COCTaB
HYKJIEMHOBBIX KUCJIOT. [IpescTaBieHne o CTPYKType HyKI€MHOBBIX KHCIIOT.

Peaxiun rnonumepusanuu U nonMKoHAeHcauu. OTAeNbHBIE TUIBI BBICOKOMOJEKYIISIPHBIX
COeIMHEeHM: NOJINITUJIEH, HOJIUTIPOITHJIEH, IIOJIUCTUPOIT, IIOJTMBUHUWIXJIOPH/I,
MOJUTETPAPTOPITHIIEH,  KaydyKH,  CONOJNMMEPHI,  (eHoaGopMaTbIerumHble  CMOJILL,
HICKYCCTBEHHBIE U CUHTETHYECKHE BOJIOKHA.

OcCHOBBI AaHAJIHTHYECKOH XHMHH

XUMHYECKHE METOJbl KAa4Ye€CTBEHHOI'0 aHaju3a. AHAJIHUTUYECKUE pe€aKnuu, Tpe6OBaHI/I5I,
NPEeabABIIIEMBIC K HUM: YYBCTBUTEIIBHOCTD, CEJIEKTUBHOCTb.

OOme MOHATHS W TOJOXKEHHS THTPHUMETPUYECKOTO MeTOJa aHanu3a. Peaxuuu,
UCIOJB3yEMBbIE B TUTPUMETPHM:  KUCIOTHO —  OCHOBHBIE, OKHCIUTENbHO  —
BOCCTaHOBUTEJIbHBIE, KOMIIEKCOHOMETPHYECKHUE, PEAKIIUU OCAKACHHUS, TPEOOBAHUS K HUM.

DOU3NKO-XUMHUYECKHAE MCTOABI aHaIn3a: JJICKTPOXHUMHYECKUE, CHGKTpO(I)OTOMeTpI/I‘ICCKI/Ie,
XpOMaTOFpa(i)I/I‘IeCKI/Ie METOHI, pe(bpaKTOMeTpI/Iﬂ. HpI/IHI_II/III H BO3MO>XXHOCTHU METOOOB.

B kauectse npumepa B [Ipunokenun | npuseneH npuMep 3K3aMeHAIHOHHOTO GHJIETA.

Hepeqeﬂb JIUTEPATYPbI IJIsl HOATOTOBKH K BCTYNHTEJIbHBIM UCIIBITAHAAM

1. Kysbmenko H.E., Epemun B.B., ITonkos B.A. Hauana xumun. CoBpeMeHHBIH Kypc s
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IMpunoxenue 1

[IpumMep sK3aMeHaLMOHHOTO GUIETA [0 XUMUH

MHUHHUCTEPCTBO HAYKHU U BBICIIEIO OBPA30OBAHUSI POCCUMCKOMN OEJEPALINU
®I'AOY BO «Ka3zauckwii (ITpusokcknii) GpenepanbHbIii YHHUBEpPCHTET»
Xumuuecknii MHCTHTYT uM. A.M. Bytaeposa

XUMUsA

JUsi BBIMONHEHHS BCTYIMTENLHONO MCTBITAHMS 1O XHAMUM orsoaurcs 3 vaca 30 MuHyT. PaGoTa cocTout u3 26 3ananuii. Kaxnoe u3
3aJlaHUH CUMTAETCS BBINIOJIHEHHBIM BEPHO, €C/IH 9K3aMEHYEMBIH [aJl IPAaBHIIBHEIA OTBET B BHAE MOCIEN0BATEILHOCTH uudp, 1eaoro ykcna,
ACCATUYHON WM COTOH IpoGu. Mouekynsphbie (OpMYJIbI XHMHYECKHX BEWIECTB B OTBETAX 3AMUCHIBAIOTCS B ¢dopmare C2H6 (uHmexcs
3arMChIBAIOTCA B CTPOKY). I1paBunbhblii oTBeT Ha 3ananns Ne 1-13 ouenusaercs 1 Gannom, Ha 3ananus Ne 14-21 ouenusaercs 2 6annamu, Ha
3ananus Ne 22-26 ouenuaercs 3 6aniamu.

MakcuManbHbIH nepBUYHbIA Ga paBed 44, yto coortBercTBYeT 100 TECTOBBIM Gayam. MuHuManbHeIH IpoxoxHOHN Gasu paseH 39.
Ecan aburypuent nabpan menee 39 TecToBbIx 6annos, BCTynuTenbHOE UcTbITaHKe cuutaetcs HE MPOHICHHBIM.

1. M3 npeanoxennoro nepeuns BeiGepure COCIMHEHNE, B KOTOPOM XHMHYECKas CBA3b 06pa3oBaHa 3a CYET OBMIMX 3JIEKTPOHHBIX Map.
Bei6epuTte oquu npaBuabHbI oTBeT.
1. NaCl
2. CaO
3.Ca
4. H20

2. V3 npeasiokeHHOro nepeyns BLIGEPHTE BEILECTBO, ¢ KOTOpPbIM B3aMMOJCHCTBYET TOJTyo . BbiGepHTe 0AMH NpaBUJIbLHbIN 0TBeT.
1. 6GpomoBoxopoa
2. xyop
3. Bona
4. ruapokcun Hatpus (p-p)

3. XumHueckas CBSI3b B METaHE H XJIOPHIE KAJIBLIUA COOTBETCTBEHHO. ... BbibepHTe 0AMH NpaBUABLHBIH OTBET.
1) KOBaneHTHas MOJSPHAsS M METAIMYECKAS
2) HOHHAs ¥ KOBAJICHTHAs! MOJIPHAsI
3) KOBaJIGHTHAsl HEMONAPHAS ¥ MOHHAS
4) KOBaJICHTHAs MOJIAPHAs M MOHHAs

4. Ceexeocaxngnueiit runpoxcnn mean (I11) pearupyer c.... BeiGepuTe 04HH NpaBUJIbLHBII 0TBeT.
1) npornanosnom-1
2) riuepuHoM
3) STHJIOBBIM CIIMPTOM
4) nusTUNOBBIM 3pHUpOoM

S.  BepHsl in cnienyionme CyskaeHHs O IPUPOLHOM rase? BriGepHTe 0AHH NpaBUILHBII OTBeT.
A. OCHOBHBIMH COCTaBJISIOLMM K TPUPOHOTO T'a3a SBSIOTCA METaH U GIHKANIIHE ero rOMOJIOTH.
B. TIprpoaHbIi ra3 City)nT CIpbEM A1S MOyHYEHHs aLeTHIEHa.
1) BepHO TosIbKO A
2) BEpHO TOJILKO B
3) BepHbl 06a CyxaeHUs
4) o6a cy»IeHHs HEBEPHbI

6. U3 npemioxeHHOro nepeuHs BHIGEpPUTE OKCHI, KOTOpPBIH pearHpyer C OKCHAOM HATPHUfA, HO HE DEArHpyeT C CEPHOM KHCIIOTOM.
BriGepure oqun npaBuabLHbI oTBeT.
1) oxcun uMHka
2) oxeua yraepoga (IV)
3) okcun asora (I)
4) oxcua MarHus

7. Kaxue tpeboBanus HE npeanspnsiores « NIEPBUYHOMY CTaHAapTy? BriGepHuTe OAMH NPaBUILHbBIN OTBET.
1) BEWIECTBO HOHKHO ObITh YUCTHIM
2) BEWIECTBO A0JDKHO ObITh XMMHUECKH YCTOHYMBBIM
3) BEIWECTBO HOJKHO ObITH HECTEXHOMETPUYHBIM
4) BELECTBO JOJKHO BbITH HEPMTPOCKOITHYHBIM

8. Kaxoe BewecTBo He MOXKeT ObITh THTPAHTOM B KHCIOTHO-OCHOBHOM TUTPOBaHWK? BbiGepuTe 0AMH NPaBHILHBII 0TBET.
1) consnas kucnora
2) r'MAPOKCHA HATPHs
3) TMAPOKCHI Kausi
4) ammuax




10.

11.

12.

13.

14.

15.

17.

Haiire onpeaeneHue MOHATHIO CTHTPOBAHHEY, BeiGepure oauH npaBubHBII 0TBeT.
1) npouece nocrenenHoro npuaHBanus TUTPAHTa K PacTBOPY OMPEENAEMOro BeLIECTBa
2) npouecc nocTeneHHOro NpUIMBaHHUs PacTBOpa ONpeNeIeMOro BEUECTBA K TUTPAHTY
3) mpouECC YCTaHOBEHUS TOYHOHH KOHLCHTpAUMHK pacTBOpa 0 NEPBUYHOMY CTAHAAPTY
4) npouecc B3STHS BEIIECTBA U aHANM3A

Kakoe u3 nepeuncnennsix BemiecTn HCIIONL3YCTCSl B KA4ECTBE MEPBHYHOTO CTAHAAPTA B OKHCIHTENbHO-BOCCTAHOBHTENLHOM
TUTpOBaHWK? BbiGepure oauH NpaBuIbHLII OTBeT.

1) KMnO4

2) K2Cr207

3) H2SO4

4) MnCla

Dopmanbaerua He pearupyer c...? Boi0epuTe oqun npaBubHbIii 0TBeT.
1) Ag20 (NH3 p-p)

2) Oz

3)H»

4) CH3OCHs

W3 npennoxeHHOro nepevms BBIOEPUTE BEIIECTBO MOJIEKYJISPHOTO CTPOCHHS C KOBAJICHTHOM NONAPHOH CBA3bI0. BuiGepute oamu
NMpPaBH/IbHBINA OTBET.

1) Na2SOq4

2) HCOOH

3) Ha

4) CaO

5)Clz

Beuwectsom X B 3anaHHOIT cxeme npeBpaiueHuit Spsercs. Bri6GepuTe 0AHH NPaBUILHLIN OTBET.

X
CaCO3; —> CaCl, —> Ca(NOQ3),

1) AgNO;
2) AgCl

3) BaCl2

4) HC1

5) Ba(NOs)2

M3 umcna ykasaHHbIX B Psifly 971EMEHTOB BBIGEpHUTE 1BA JEMEHTA, KOTOpBIE B COCNUHEHHSX MOTYT MpPOSBJIATH CTENEHb OKHCICHUS +6.
3anuuwuTe B nosie oTBeTa UHpBLI, COOTBETCTBYIOLIHE HOMEPAM BLIOPAHHBIX 3JIEMEHTOB, B NMOpPsiAKe MX Bo3pacTaHus. OTBer
3anuceiBaeTcs noApsia (6e3 3HaKoB nyHKTyaunu) 6e3 npoGesos, 3aNATHIX U APYTHX 3HAKOB NMpenuHAHMS.

1) Sn

2) Pb

3) Ge

4) Fe

5) Mn

M3 4ncna ykasaHHBIX B psLy JIEMEHTOB BbIGEpUTE JBA JJIEMEHTA, KOTOPHIE NPOSBIAIOT HU3IIYIO CTEIEHb OKMCIICHHs, PaBHYIO —4.
3anuwmure B noste orBera UMBPBLI, COOTBETCTBYIOLUHE HOMEePaM BLIOPAHHBIX 3JEMEHTOB, B MOPSIAKE MX Bo3pacranusi. OrBer
3anuckIBaeTes noaApsia (6e3 3HaKOB MyHKTyauuu) 6e3 npo6esioB, 3anAThIX H APYruX 3HAKOB NMpeNnUHAHHUS.

1) Na

2)K

3) Si

4) Mg

5) €

Onpenenure, aroMbl KAaKMX W3 YKazaHHBIX B PAAY SJCMEHTOB B OCHOBHOM COCTOSHUM He COZEPXKAT HECMAPEHHBIX 3JIEKTPOHOB.
3anuwuTe B noJe oTBera UH(PLI, COOTBETCTBYIOIHE HOMepam BbIGPaHHBIX 3JIEMEHTOB, B MOPsAKe HX Bo3pacTaHus.. OTBeT
3anucpIBaeTest noapsia (6e3 3HaKoB MyHKTyauuu) Ges NpoGeoB, 3aNATLIX M APYIHX 3HAKOB npenuHAaHus.

1) Si

2)S

3)F

4) Zn

5) Ar

Kaxue tpe6osanus HE npeabsBisiores k peakuusm B TUTPUMETPHK? 3aNHLIUTE B NOJIe 0TBETA HOMEPA BLIGPAHHBIX OTBETOB.
1) peakuus DO/DKHA MATH MEIJIEHHO

2) paBHOBECHE PEAKLHH HE JA0JIKHO GbITh CMELLIEHO BIIPaBO

3) B pesynbTaTe peakLmn A0JDKHBI 06Pa30BBIBATECS CIabo JAWCCOLMMPYIOLIME BELIECTBA

4) peakums QO/KHA HMETh BU3YaNbHO HaGIIOnaeMbIi addexr
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19.

20.

21.

22,

23.

24,
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26.

13 npennoxenHoro nepeuns BIOEpHTE /1BA BEWIECTBA, KOTOPBIE SBISIOTCS CTPYKTYPHBIMH U30MEpamu neHTeHa-1. 3anuwure B noJie
OTBETa HOMEPAa BbIOPAHHBLIX 0OTBETOB.

1) uuknonenran

2) neHranuen-1,3

3) 2-merunbyran

4) 2-metunGyren-2

5) 3-meTun6yTun-1

W3 npeanoxentoro nepeuns seiGepure asa BELUCCTBA, B MOJICKYJ1aX KOTOPBIX CYWIECTBYET ONMHAPHAs CBA3b MEXIy aTOMaMu yriiepoja
Y KHCI0poJa. 3anuILMTe B NoJ1e 0TBeTA HOMepa BbIOPAHHBLIX 0TBETOB.

1) atanon

2) aTHneH

3) AMITUNOBBIH up

4) aueranbaerun

5) auerunen

M3 npeanoxenHoro nepeuns seiGepute npe Tapel BELUECTB, KOTOPBIE SIBJIAIOTCA IOMOJIOraMH. 3anMILKTEe B MoJie 0TBETa HOMepa
BbIOPAHHBIX 0TBETOB.

1) aTunen u meran

2) NpOMEH U 3TeH

3) uuknoGyTtan u GyTtan

4) nponax 1 GyTtan

5) 9THH W 3TeH

M3 npeanoxenHoro nepeuns BeGepUTE BCe BElIECTBa, C KOTOpLIMH pearupyer ykCyCHas KHCJIOTa. 3anHLIUTe B NoJie 0TBETA HoMepa
BbIOPAHHBIX OTBETOB.

1) HuTpar Kanus

2) XIOpHI HATPHs

3) nponaHon-2

4) cunukaT HaTpus

5) ton

Hekotopoe BewectBo 6b110 nonyueno NMpH OKMCJICHHH UMKJIMYECKOTO YIJIEBOAOPONA, HE COIEPIKALIErO 3aMECTHTENeH B LMK,
NCPMAHIAHATOM KW B MPUCYTCTBUM CePHOHM KMCIOTHL ITpH CxkMranumm o6pasua 3TOro BELIECTBA MAaccoil 21,9 r noayuunu 39,6 r
Yraekueaoro rasa u 13,5 r Boabl. Ha OCHOBaHWM NaHHBIX yCNOBHS 3amaHus TNIPOBEMTE HEOOXONMMBIE BBIYMCIICHHS H YCTAQHOBHTE
MOJIEKY JISIPHYIO (JOPMYJTy MCXOAHOTO OpPraHMYECKOro BeliecTBa. OTBETOM K 3a1aHMIO SIBJISIETCH MOCJIEA0BATENBLHOCTL UMD MM
yucio. Ecam yncno npeacrasieHo B Buae aecsaTHUHOMN Apo6u, To mocsie uesioro 3HavyeHust numwuTe SATISITYIO. EAUHALLY
U3MEPEHMUSA (%, r, moab, kx u T.1.) YKA3BIBATH HE HAJIO. Bce xumuueckue (hopmyIbl NMHIIKTE TONBLKO JATHHHIEH.
Wnpekcel 3anucebIBaiiTe B cTPoKy, Ge3 3ansThIX 1 npoGesios (Hanpumep, C2H6).

Hekoropoe oprauuueckoe Bewectso conepxur 9,43% BOZ0pOAa, a TakXKe yraepoa M KHCIOPOA, MAacCOBBIE JOJHM KOTOPBIX PABHBL DTO
BEILECTBO pearupyer ¢ HATPHEM M CO CBEKEOCAKEHHBIM rHAPOKCcHIOM Menu (II), MOJICKYJIa €r0 CONEPIKUT TPETHUHEIH aToM yriiepoza.
Ha ocHoBaHUM RauHBIX YCIOBHS 3a1aHMs POBEXUTE HEOGXOMUMBIC BEIMUCICHHS U YCTaHOBHUTE MOJIEKYJIAPHYIO (hOPMYJTy HCXOTHOTO
OpraHuyeckoro Beiecrsa. OTBETOM K 3aJaHHIO SIBJISIETCS MOCAeA0BATEILHOCTE ungp uan qucao. Ecau yuciao npeacrasaeno B
BHIe 1eCATHYHOIT A1po6u, TO nocJie uenoro sHayeHus: nuwute 3ATISITYIO. EXUHULY UBSMEPEHUS (%, r, Mo, kI 1 T.A.)
YKA3BIBATb HE HAJIO. Bce xumuyeckue ¢opmyab! numuTe TOABKO JAaTHHHUEH. VHaeKcbl 3anuchiBaiiTe B CTPOKy, Ge3
3anaThIX ¥ npo6eaos (Hanpumep, C2H6).

YCTaHOBHTE COOTBETCTBHE MEXIY MOJIEKY ISPHOH (opmyoit BelrecTBa 1 KI1ACCOM/TPYIION OpraHMYECKUX COEIMHEHHMH, K KOTOpOMY(-
OM) OHO NPUHAIENUT: K KKIOH M03ULMH, 0603HaYEHHOMH OyKBOH, MOAGEPHTE COOTBETCTBYIONLYIO [TO3HLIMIO, 0603Ha4YeHHYI0 LHH(DPOIA.
3anuwuTe B Nosie 0TBeTa UM(PLI BLIGPAHHBIX BEIECTB B NoC/1e10BATENbHOCTH, COOTBETCTBYIOLIEH GyKBam.

MOIJIEKYJISIPHASI ®OPMV JIA BELIECTBA KJIACC/TPYIIITA OPTAHUYECKHX COEIVHEHUM
A) C:HsNHCH3 1)amuHbI

b) CH3:COOCHj3 2)aMHHOKHCIIOTEI

B) CH3CH2NO2 3)cnoxueie 3pupsI

') CH3-CH(NHz)-COOH 4) HUTpOCOEIUHEHM S

YeraHoBHTE COOTBETCTBHE MEKY KIACCOM/IPYIINOHN HEOPraHUY€ECKUX BELIECTB ¥ (JOPMyJIOH BEIIECTBA, SB/AIOLIErOCs MPEICTABHTENEM
3TOro(-0#) Kiacca/rpynnel: K Kaxaod MO3ULMH, 0603HAYEHHON OyKBOH, MOAGEPUTE COOTBETCTBYIONLYIO MO3ULIMIO, 00603HaYCHHY IO
LM(pOA. 3anuwuTe B NOJIE 0TBETAa UHQPBI BHIGPAHHBIX BEWECTB B noCJIeA0BaTeIbHOCTH, COOTBETCTBYIOLEN GyKBaM.

KJIACC/TPYIIIIA OOPMVIJIA BEILIECTBA
A) cojp 1) CaO2

B) oxcnpg 2) H3PO4

B) runpokcun 3) BaO

4) NH4BrO4

YCTaHOBUTE COOTBETCTBHE MEXY HA3BAHHEM BELIECTBA U KJ1aCCOM/IPyTIIOH, K KOTOPOMY(-0if) 3TO BELIECTBO MPHHAIIEKHT: K KA I0H
No3uUKMH, 0603HAYCHHOH GyKBOH, NOAGEPHUTE COOTBETCTBYIOUIYIO MO3MLMIO, 06o3HaueHHyI0 LUdpoi. 3anuwmuTe B mose oTBeTa
un}poI BEIGPAHHBIX BELLECTB B N0CJIeA0BATEILHOCTH, cooTBeTCTBYHLIEH OyKBaMm.




HA3BAHUE BEUIECTBA
A) metunbeHson

b) anunun

B) 3-merunGyranasns

4) yrneBonoposl

KJIACC/TPYIITIA
1) anpaeruast

2) aMHHBI

3) aMHUHOKMCJIOTBI




