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Mporpammy ancumnnnHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, A.H. (npogeccop) Amnpos P.P.
Kadbenpa HeopraHmnyeckom xumum Xvmnyeckuinm nHctutyT um. A.M. byTtneposa ,
Rustem.Amirov@kpfu.ru

1. LLenn ocBoeHns AUCLUMNINHDI
MonyyeHune n cuctemaTnsaumnsi 3HaHUin B obnactn obuein 1 HeopraHNYeCKo XMMUK
MpuobpeTeHne NepPBMYHBIX HABbLIKOB PaboThl B nabopaTopumn HEOPraHNYECKOro NpakTUKyMma.

2. MecTo OUCLMMN/MNHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucumunnnHa BkntodeHa B pasaen "b61.6.20 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtesbHol nporpammbl 30.05.01 MeauunHckas broxmmms n oTHoCcUTCS K 6a30BoiA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaetcs Ha 1 Kypce, 1 cemecTp.

JaHHas nporpaMma BBOAMUT B KPYT XMMUYECKUX MOHATMIA. OByvatowmincs NONXeEH 3HATb OCHOBBI
obLwei XMUM 1 XM ANEMEHTOB B 06 beMe Kypca cpelHel wkonbl. OCBOeHMe AaHHOro Kypca
HEeobXxoaUMO N5 YCBOEHUS MOCNEayWMX ANCLUMNINH, CBA3AHHbIX C XUMUEN.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNNn:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OK-1
(0BLweKkynbTypHbIE CNOCOBHOCTLIO K aBCTPaKTHOMY MbIWNEHNIO, aHANU3y, CUHTE3Y
KoMneTeHuunn)

FOTOBHOCTbIO pewaTtb CTaHAapTHbIe 3a4a4n
OMK-1 NPOGECCUOHANBHOW LESTENBHOCTU C MCNONb30BAHNEM
NHCPOPMALIMOHHBIX, 61BNMorpagonyecKnx pecypcos,

n NOHanbHbI =
(K o%?_%)f::w?m)a" © MeOnKO-610N0orMiyecKor TeEpPMMHONOIK,
NHPOPMALNOHHO-KOMMYHUKALMOHHbBIX TEXHONOMNA 1 Y4ETOM
OCHOBHbIX TpeboBaHM NHPOPMALMOHHO 6e30MacHOCTM
Ol1K-7 CNOCOBHOCTbLIO K OLEHKE MOPKOPYHKLIMOHANBHBIX,
(npodpeccunoHanbHble JoM3MONOrNYecKmx COCTOSAHNIA N NATONOrMYECKNX NPOLLECCOB B
KOMNeTeHLmm) opraHu3me yenoseka o1 pelweHns NnpodpeccnoHanbHblX 3ana4
OrK-9 FOTOBHOCTbIO K NPUMEHEHMUIO cneumnann3npoBaHHOro
(npodpbeccmoHanbHble obopynoBaHNSA 1 MEONUNHCKUX U3AENNIA, NPeayCMOTPEHHbIX
KOMMNeTeHuunm) 09 MCNONb30BaHMA B NpodoeccroHanbHom cgepe

CMOCOBHOCTbIO K OCYLIECTBIEHUIO KOMIMEKCa MEPONPUATUIA,

HanpaBNeHHbIX HA COXPaHEHNe 1 yKpenneHne 3L0poBbs U

FK-1 BK/IlOYamoWWMX B cebs gpopMUpoBaHme 340poBoro obpasa
XNU3HW, NpeaynpexXaeHne BOSHUKHOBEHUS 1 (MNn)

(K';F:A%cgfg:xﬁ:f"b%'e pacnpocTpaHeHusi 3a6onesaHuii, Ux paHHIOD AUarHoCTuKY,
BbISIBNEHUE NPUYMH N YCNOBWIA NX BOZHUKHOBEHUS U Pa3BUTUS,
a TakXe Hanpas/eHHbIX Ha yCTpaHeHne BpeaHOro BINSHUS Ha
3[10POBbE YENoBeka hakToOpPoB Cpelbl ero 0butaHms
Hay4YHO-NPOVN3BOACTBEHHAS U MPOEKTHASA OEATENbHOCTb:
nK-11 FOTOBHOCTbLIO K OpraHM3aumm U OCyLECTBIEHNIO MPUKNAAHbIX 1
(NpogpeccuoHanbHble MPaKTUYECKUX NPOEKTOB U NHBIX MEPOMNPUATIIA MO N3YYEHNIO
KOMMEeTeHLMN) BMOXMMNYECKMX N ONBNONOTMYECKUX MPOLIECCOB U SIBNEHUIA,

nponcxonodawnx B KneTke 4Yenoseka
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Awmupos P.P.
Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
AK-12 Hay4YHO-UCCnenoBaTenbckas AeATENbHOCTb: CMOCOOHOCTbLIO K
onpeneneHunto HoBbIx obnacTten nccnenoBaHns 1 npobnem B
(npodhbeccmoHanbHble 6 6
KOMMETEHLINN) ccpepe paspaboTky BUOXMMUHECKIX 1 DUBNKO-XMMUHECKNX
TEXHONOrN B 34paBOOXPaHEHNN
CMNOCOBHOCTBIO K OpraHmn3auum 1 NPoBEeAEHUIO HayYHbIX
MK-13 nccnenoBaHWUin, BkoYas Bblbop Lenn 1 oopmMynnpoBKy 3amay,
(npodheccunoHanbHbie nnaHupoBaHve, Nnoabop afekBaTHbIX METOAOB, cOOp,
KOMMETEHLMN) 06paboTky, aHann3 AaHHbIX U Ny6AnYHOe NX NpeacTaBneHne ¢
yyeToM TpeboBaHmii NHOPMALIMOHHOK 6e30nacHOCTH
MNK-4 FOTOBHOCTbIO K NPOBEAEHMIO NabopaTOPHbIX N UHBIX
(npodheccunoHanbHble nccnenoBaHUn B LEnsx pacno3HaBaHUs COCTOSHUS UK
KOMNeTeHLmm) yCTaHOBNEHMS (DaKTa HaNM4ms Unm oTCyTCTBUS 3ab0neBaHNS
MK-5 FOTOBHOCTbIO K OLIEHKE pe3ynbTaToB nabopaTopHbiX,
WNHCTPYMEHTalbHbIX, NATONOr0-aHaTOMNYECKMX U UHbIX
n NOHasbHbI -
(K o?n?'l(gfec:uv?mfn © nccnenoBaHWUin B Lensax pacno3HasaHUs COCTOSHUSA UK
YyCTaAHOBNEHMS (hakTa HaNMumsa Unm oTCyTCTBUS 3abonesaHms
MK-6
CNOCOBHOCTBIO K MPUMEHEHNIO CUCTEMHOIO aHannsaa B
(npodbeccmoHanbHble
KOMMETEHLAN) N3y4yeHnn BNONOrMYeCKNX CUCTEM

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

- UTO XnMun4 npeacrtaBnseT coboi ONCUNMNINHY, NHTErPUPYIOWYH OCHOBHbIE OOCTUXEHUNA
XNMNHECKNX HaykK, KOTopas ABndaAeTcs COCTaBHOW YaCTbiO €CTECTBO3HAHUSA U CNnyxut HeobxoaUMolA
CTyneHblo Ons yrny6neHHoro NOHMMaHU4A creunanbHbIX XUMUYECKUX ONCUUNMNIINH,

- OCHOBHblE 3aKOHbl XMUK, 061ACTN NPUMEHEHNS STUX 3aKOHOB 1 MOHMMATb X NPUHLMNNANbHbIE
BO3MOXHOCTMW.

2. DONIXEH yMeTb:

- OPUEHTNPOBATLCS B Y4eOHOIN, MOHOrPadoNYECKOiA, CNPABOYHON 1 XypHaNbHOW NnTepaTtype B
obnacTtu obuwen XumMnu;

- NPOBOANTb NPOCTENILNE XUMUYECKME PacyeTbl U BNaaeTb OCHOBHbIMU NpremMamu paboTbl ¢
pasnnyYHbIMK Knaccamm HEOPraHNYeCcKnx BELEeCTB.

3. NONMXeH BnaneTb:

- HaBblkammn paboTbl C XMMUYECKMMM peakTuBaMm, pacTBOpUTENSIMUA, NabopaTopPHbLIM XUMUNYECKM
obopynoBaHMEM;

- NPOM3BOANUTb PacYeTbl, CBA3AHHbIE C MPUIOTOBNEHMEM PACTBOPOB 3a4aHHON KOHLEHTpaLmu,
onpeneneHnemM TeEpMOINHAMNYECKMX U KUHETUYECKMX XapaKTEPUCTUK XMMUYECKUX NPOLIECCOB,
onpeneneHnemM CTeEXNOMETPUN XMMUYECKUX peakLnii; onpeaeneHmemM ycnosuii 06pasoBaHuns
0CallkoB TPYIHO PAcTBOPMMbIX BEWECTB 1 Ap.;

- ICNONIb30BaTb NPUHUMN NEepUoanYHOCTN N I'Iepmo,umquKyro CuUCTeMy ans npenckasaHums cBOWCTBa
NPOCTbIX N CITOXHbIX XMMNYECKNX cCoeauHeHNn n 3aKOHOMepHOCTeI7I B X NBMEHEHWUN;

- NPOBOANTb MNPOCTON Y4eOHO-UCCNeN0BaTENbCKNA SKCMEPUMEHT HA OCHOBE BNaaeHNs OCHOBHbIMY
nprvemMamm TeXHUKM paboT B nabopartopuu;

- NPOVN3BOANTb OLIEHKY MOrPELHOCTEN pe3ynbTaToB PU3NKO-XMMUYECKOrO KCNEPUMEHTA;

- 0ChOPMNIATb pe3ynbTaTtbl SKCNEPMMEHTANbHbBIX N TEOPETUYECKNX paboT, OpMyNnMpoBaTh BbIBOAbI.
4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- K NPOBEOEHMNIO XMUYECKOrO 3KCNEPUMEHTA;

- K BbISIBNEHMIO B3aMIMOCBSI3N MEX Y CTPYKTYPOi, CBOMCTBAMMN 1 peakLMOHHOM CNOCOBHOCTbIO
XUMUYECKNX COEONHEHWIA;

- K KOHTPONIO NPaBUIbHOCTY NMOMYYEHHbIX PE3Y/bTATOB;
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- K aHaIn3y XmMMnyeCckmnx npoueccos, Nponcxogsmnx npn B3aMMOLENCTBMN BELECTB, pacyety
BO3MOXHOCTU X NMPOTEKaAHUA;

- K NpoBeeHno Ka4eCTBEHHOro N KOJIN4eCTBEHHOI0 aHanmaa;
- K No4grotoBke 1 BbICTYMMIEHNIO C Npe3eHTaunsaMmn Ha 3adaHHble TEeMbI.

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns
Obwas Tpy[0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA OAUCLMMANHBI: 9K3aMeH B 1 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucUMnInHe/ MOAynio
TeMmaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yacbl
Pasgen ay,oMTOpHOM paboThbl,
Henensa NX TPyAOEeMKOCTb Tekywume copmbl
N 'D'"Kn"g;lr;;}:;”b'/ CeMecTI:’cemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyecknelllaboparopHbie
3aHATUA pa601b|

Tema 1. OcHoBHble

NOHATUSA N 3aKOHbI
1.[xumun. CTpoeHve 1 4 0 8

aToma. [epnoamyHoCTb

CBOWCTB 31IEMEHTOB

Tema 2. XuMunyeckas

CBS3b U BANIEHTHOCTb.
2. MexmonekynsipHble 1 2 0 0

B3aMMOOenCcTBmSA

Tema 3. Xumnyeckas

TepMoaMHaMumKa v KoHTponbHas
3.[xMMunyeckas KuHetuka. 1 2 0 4 pabota

XuMuyeckoe

paBHoBecue

Tema 4. Pacteopbl n
4.|peakumnn B BOOHbIX 1 4 0 10

pacTBopax

Tema 5.
5.|0kncnuTenbHO-BOCCTaHQBUTENDBHIbIE 2 0 8

npoLecchl

Tema 6.
6 KoopanHaunoHHble 1 5 0 8 Kgg;gganaﬂ

‘|(koMnnekcHbIe) P
coenHeHns.
NNabopaTopHble

7 Tema 7. KayecTBeHHbIN 1 0 0 50 paboTbl

aHanus TectupoBaHue
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Buabl 1 yacbl
Pasgmen ayauTopHoOW paboTbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ‘D'"Kn"(")"m:_:;“b'/ C("w'echcemecrpa (B yacax) ‘ll(ompgt:mp
Ay Nekumu MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tewma . Utoroeas OK3aMeH
: 1 0 0 0

doopma KOHTpons

Ntoro 16 0 60

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. OCHOBHblE NOHATUSA U 3aKOHbI XMMUU. CTpoeHne aTtoma. NepnoanNYHOCTL CBONCTB
3/leMeHTOoB

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

OcHoBHble noHATUS xumnun. AToM. Monekyna. XumMnyeckuin anemMeHT. M30TonHbIA cocTas
XMMUYECKMX aneMeHToB. [pocToe 1 crnoxHoe BewecTBo. XMMUYECKUA aKBUBANEHT. ArperatHoe
COCTOSIHME BelecTBa. XapakTepHble 0COOEHHOCTM Pa3NNYHbIX arperaTHbIX COCTOSHWIA BELECTBa.
TeMmnepatypHble ycnosus nx cylwectsoBaHus. [NoHATME 0 cTaHaapTHbIX ycnosuax. Knaccbl
HeopraHn4yecknx coeguHeHui: knaccudpmkaums. lNonyvyeHne n cBoncTea OKCUO0B, M’MAPOKCUAOB,
Knucnot n conen. ['padomyeckue popmynbl 1 UX MPUMEHUMOCTb K BELECTBaM C pasfiMyHOM
CTPYKTypoi BaxHenwme noHatus. ctopmsa pa3smtus npencTaBneHnin o CTpoeHun atoma. Teopus
Bopa. BonHoBas Teopus ctpoeHns atoma. [lBoncTeeHHas npupoaa anektpoHa. MNpuHumvn
HeonpeneneHHocTU. NoHATue 06 anekTPOHHOM obnake. SNeKTPOHHAS NNOTHOCTL. [MoHSATHE O
paguyce atoma. KBaHTOBbIE YMCna Kak XxapakTepucTukm COCTOSIHUS 3neKTpoHa B atome. s-, p-, d-, f-
9NEeKTPOHbI. [OHATNA: 3HEepPreTUYeCcKnin ypoBeHb, NOOYPOBEHb, SNEKTPOHHbIV CMON, 3NEeKTPOHHAs
obonoyka, atoMmHas opbutanb (AO). MpuHumn Maynu n eMKOCTb aNEKTPOHHbBIX 06onoyek. MNpasmno
XyHIa 1 nopsaoK 3anofnHEHNs atoMHbIX opbutanein. CTpoeHne anekTpoHHbIX 060104eK aTOMOB
anemeHTOB. Pagnycbl aTOMOB U MOHOB. AOHM3auWOHHbIE MOTEHUMANbl U 3HEeprus CpoacTBa K
SNEKTPOHY, M3MEHEHMe MO rnepuoaam 1 rpynnam. INeKTpooTpuLaTe/IbHOCTb 9NEMEHTOB U ee
N3MEHeHue rno neproaam 1 rpynnam.

naboparopHasi pabora (8 yaca(oB)):

BbinonHeHne nabopatopHbix paboT no TeMe "OCHOBHbIE KNacChl HEOPraHMYeCKX CoeaNHEHNIA"
Tema 2. Xumnueckas cBsib U BanieHTHOCTb. MeXmonekynsipHbie B3aMumMoaencTems
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BaxHeiwwne noHsATUs. OCHOBHblE 0COBEHHOCTN XMMUYECKOrO B3aMMOAEACTBMS (XMMUYECKOW CBS3M)
N MexaHn3M 06pa3oBaHUS XMMNYECKON CBA3W. HacbllwaeMocTb 1 HanpaBneHHOCTb XMMUYECKON
cBsi3n. KBaHTOBO-MexaHn4yeckas TpakToBka MexaHnama o6pa3oBaHusi CBSI3M B MONEKYe BOAOPOAA.
OCHOBHbIE TUMbl XUMUYECKOWN CBSA3W: KOBANEHTHAs (HenonspHas u nonsipHas), MOHHas,
MeTannmyeckas. KopaneHTHasi CBSi3b: MexaHn3Mbl 06pa3oBaHns (0OMEHHbI,
JOHOPHO-aKLIENTOPHbIV) U CBONCTBA (3HEPrus, AnnHa, yron CBA3un, HacbIWaeMoCTb,
HanpaBNeHHOCTb, NONSPN3YEMOCTb). O U T-cBA3WU. MMbpuansaumns opbutanein. Mogenb Mnnecnu.
OCHOBHble MONOXeHUS Teopun BaneHTHbIX cea3en (BC). BaneHTHOCTb XMMNYECKMX SNEMEHTOB.
BaneHTHOCTb ¢ no3uumn Teopun BC. BaneHTHOCTb s-, p-, d-, f-anemeHTOB. [1oCcTOSAHHASA 1
nepeMeHHas BaneHTHOCTU. BaneHTHOCTb 1 CTeneHb OKUCNEHNS aTOMOB 3/1IEMEHTOB B UX
coeauHeHusix. Teopusi MonekynsipHbix opbutanein (MO). OcHoBHble nonoxeHust tfeopmmn MO.
OHepreTuyeckasa gmarpamma. Cesasbiaowme n paspbixasgowme MO. SHepreTndeckme guarpammbl
MO LByxaTOMHbIX MONEKYN 3NEMEHTOB 2-ro nepuoda. curma- n nn-MO. Cunbl BaH-gep-Baanbca.
OpveHTaunoHHoe, NHOYKUMOHHOE 1 AUCMEPCUOHHOE B3auMOOENCTBUSA. QHeprus n npmpona MMB
MO CPaBHEHWIO C SHEPruen n Npupoaon Xmmmnyeckom cesasn. MexmonekynspHas BOOOPOLHAS CBA3b.
3aBUCMMOCTb (PM3NYECKMX CBOMCTB BELWECTB C MONEKYNSAPHOW CTPYKTYpOM oT xapaktepa MMB.
BnnsiHne BooopoAaHOI CBA3N Ha domanyeckne cBoincTea BewecT. OCOBEHHOCTN PU3NYECKUX
CBOWCTB BObl.

Tema 3. Xumnyeckasa TepMmoaMHaMmKa U XuMmyeckasl KWUHeTuka. XMuMuyeckoe pasHosecue
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
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BaxHenwwne noHatnsa. TepmoanHammnyeckas cuctema. lNapametpbl COCTOAHNSA. PyHKUNM
COCTOSIHMS, MOHSITUE O NoNHOM andodpepeHumane. KomnoHeHT n goasa. Pabota n tennota. MNoHaTne
BHYTPEHHen aHeprum cuctemsbl. [lepBoe Havano tepmoanHammnkn. MNMoHATHE SHTaNbNmK.
CooTHOWeHNS Mexay aHTanbnnemn, TENNOTON U BHYTPEHHEN aHeprueii. 3akoH ['ecca. CtaHoapTHoe
cocTosiHne. CTaHaapTHas aHTanbnuns obpas3oBaHns BelwecTBa. BblumcneHne aHTanbnuin peakunii ua
BENMNYMH CTaHAAPTHbIX SHTaNbMNMii 06pa30BaHNS NN CrOPaHNS NCXOAHbBIX M KOHEYHbIX BELWECTB.
BTopoe Hayano tepmoanHaMuku. MNMoHatmne sHTponun. CtatucTnyeckas nHTepnpeTaums sHTPOMUN.
CraHpapTHag aHTponus BelwecTsa. BnnaHue temnepaTypbl Ha BENUYMHY SHTponun. MNoHsATre
aHeprum Mmbb6ca. CooTHowWweHMe Mexay aHepruii Fmbbca, aHTanbnuel 1 3HTPONMERn CUCTEMBI.
CraHpapTtHas aHeprus [mbbca obpasoBaHus BelwecTsa. BnnsHne temnepartypbl Ha BENUYNHY
aHeprum M'mbbca. NameHeHne aHeprumn Mbbca n HanpaBneHne NpoTekaHns peakumin. Ponb
SHTaNbMUNHOrO, 3HTPOMUIHOIrO PaKTOPOB 1 TEMMNEepPaTypbl B OLEHKE HanpasieHWs 1 MOMHOThI
npoTekaHns peakunin. [oMoreHHble n reTeporeHHble peakunn. NoHsaTrne 0 CKOPOCTN XUMNYECKOM
peakumn. 3aKoH OencTBnS Macc. PakTopbl, onpenensowme CKOpoCTb XMMUYECKOW peakLmm.
KoHcTaHTa ckopocTu xuMmyeckon peakumn. MHoroctaguinHble peakumu. [lopsanok u
MONEKYNSPHOCTb peakumin. MHOroctaaninHble NpoLecchl 1 3aKOH AeNCTBUSA macc. BnvsHue
Temrneparypbl Ha CKOPOCTb XMMUYECKOW peakumun. TeMrnepaTypHbIi KOAOPULMEHT CKOPOCTH.
OHeprng akTnsaunn. dakTopbl, ONpeaensowme BeNNYUHy 3Heprum akTmsaunun. AHeprusa aktmsaunm
N CKOPOCTb peakuun. lNepexogHoe COCTOSIHME NN aKTUBMPOBAHHbBIN KOMMIEKC. YpaBHEHne
AppeHunyca. BnnsHne katannsatopoB Ha CKOPOCTb XMMNYECKOM peakumn. [ToMoreHHble 1
reTeporeHHble katanuTnyeckme peakumun. Katanutmyeckne sobl. VIHrmbutopsl. CMelleHne
XVIMMYECKOro paBHOBECHUS MO BO3OENCTBMEM Pa3NNYHbIX PaKTOPOB (M3MEHEHNE Temmeparypbl,
NaBfieHns, KOHLUEHTpaUmn pearnpyrowmnx BelecTs).

naboparopHas pabora (4 4aca(oB)):

BbinonHeHne nabopaTtopHbix paboT no Teme "KnHetmka XMMn4eckux peakumin”
Tema 4. PacTtBOpbl U peakuuu B BOOHbIX pacTBoOpax

neKkumnoHHoe 3aHsitne (4 yaca(os)):

OnpeneneHunsa pactBopoB. PacTBopeHne kak onsnKo-XuMmny4eckuin npouecc. MIameHeHne aHTanbnmu
M SHTPONUK Npu pacTBopeHnm BelwecTs. Conbeataums. Conbaatbl. Ocobble CBOWCTBA BOAbI Kak
pacTteoputens. [mapartbl. Kpuctannormoparsl. PactBopuMmocTb BewecTs. PacTBopeHve TBepablX,
XUOKNX 1 ra3oo0bpasHbix BeWeCTB. BnmaHme temnepartypbl, LaBNEHNS 1 NPUPOLbI BEWECTB Ha KX
B3aVMHyt0 pacTBOpMMOCTb. Cnocobbl BbipaXkeHns CocTaBa pacTBOPOB: MAccoBas 4ONS,
MONISIPHOCTb, HOPMaNbHOCTb, MOMIANIBHOCTb, MONSpHas nons. unarpamMmma CoOCTOSHUS BOAbI.
KonnuraTtneHble cBOMCTBA pacTBOpOB. 3akoHbl Payns n BaHT-l'odhdpa. dnekTponutbl
HEeaNeKTPONUTbl. DNEKTPONNTUYECKAs AMccoumaumns, MexaHnam guccoumaumn. 'magparaums NOHOB B
pactBope. CunbHble 1 cnabble anekTponuTbl. CTeneHb auccoumnaLmm anekTPoanToB, BINSHNE HA
Hee pa3nunyHbIx doakTopoB. KoHcTaHTa auccoumaunn. 3akoH pasbasneHns Octeanbaa. Teopun
KMUCNoT n ocHoBaHun AppeHwnyca, bpeHctena v Jlbtonca. uccoumaumns Bogbl, KOHCTaHTa
omccoumnaummn n MoHHoe npouaeseneHune. BoooponHbiii nokasartens (pH). MNoHaTe o BydoepHbix
pacTBopax. TpyaHOpacTBOPMMbIE aNekTponuThl. [ponsseneHne pactsopumocTu. BnngHme
TemnepaTypbl, 0OHOUMEHHbBIX MOHOB 1 pH Ha pacTBOPMMOCTb BewecTB. Kputepnm obpasoBaHums
ocafkos. 'maoponus conen. fmoponns conemn No KatmoHy 1 aHnoHy. MexaHuam rugponunsa. BnusHue
npupoabl conu, 3apsaa, paguyca MOHOB Ha UX rmaponn3yeMocTb. CTeneHb U KOHCTaHTa rmaponunaa.
BnuaHune KoHUeHTpauni, Temnepartypbl 1 pH Ha cTeneHb rmaponusa Conei.

naboparopHas pabora (10 yaca(oB)):

BbinonHeHune nabopatopHbix paboT no Teme "CBoOMCTBA BOAHbIX PACTBOPOB ra3o0bpasHblX, XUOKNX
N TBEpObIX BelwecTs"

Tema 5. OkucnuTenbHO-BOCCTaHOBUTENbHbIE NPOLLECChI
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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OKnCnMTENbHO-BOCCTAHOBUTENbHBIE peakunn. BaxHenwmne noHatna. Tunbl
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakuunin. CocTaBneHne ypaBHeHNi
OKMCNUTENbHO-BOCCTAHOBUTENBHbBIX peakumii. NMoabop KoamULNEHTOB: METOL NEKTPOHHOIO
6anaHca, MOHHO-3NEKTPOHHbIV MeToA. V3o6paxeHne oKNCNNTENbHO-BOCCTAHOBUTENBHBIX (PELOKC-)
CUCTEM METOO0M Nonypeakumnin (4acTHbIX peakunii). OKUCAUTENBbHO-BOCCTAHOBUTENbHbIA (PenoKC-)
noTeHuman Kak Konn4yeCcTBeHHas xapakTepucTuka penokc-cuctemol. YpasHeHne HepHcTa.
CtaHpapTHble peaokc-noTeHumnansl u cnocobbl nx onpeaeneHunst. BooopoaHbiii 3nekTpoa.
ONEKTPOXMMUYECKUI PAL HANPSXEHWIA METANNOB. 3aBUCMMOCTb BENNYUHBI peaoKC-noTeHunana
CUCTEMbI OT KOHLIEHTPpaUMn MOHOB, TeMnepartypsbl, pH, koMnnekcoobpasoBaHus B pacTBope.
Pepokc-noteHuunanbl U oueHKa HanpasneHns 1 NonHOTbl NPOTEKaHUS
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakumnin. 3aBUCUMOCTb MeX Oy BENM4YnHamu
PELOKC-MOTEHUMANOB CUCTEM N N3MEHEHMEM 3Heprmn Mnbbca. OKMCINTENbHO-BOCCTAaHOBUTENbHbIE
NPOLLECChI C yHaCTUEM SNEKTPUYECKOro ToKa. VIHEPTHbIE M aKTMBHbIE 3N1eKTpoLbl. CXeMbl MPOLEeCcCOoB
Ha anekTpoaax nNpu aneKTponmM3e pacnnasoB U BOAHbIX PACTBOPOB.

naboparopHas pabora (8 yaca(oB)):

BbinonHeHne nabopatopHbix paboT no Teme "OKMCANTENbHO-BOCCTAHOBMTENbHbIE peakuun”
Tema 6. KoopavHauWOHHbIe (KOMMNEKCHbIE) COe AUHEHUS.

JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MonoxeHus Teopun BepHepa. LieHTpanbHbI aTOM, BHELWHSS U BHYTPEHHAS Cdoepsl,
KOOPAMHALUMOHHOE YCNO, S4P0 KOMMNEKCa, ero 3apsa, rnasHas 1 noboyHas BaneHTHOCTHU.
HomeHknaTypa KoopAnHAUMOHHbIX COeAMHEHNA. TunuyHblie komnnekcoobpasosaTtenu. dakTopsbl,
onpegensowme cnocobHOCTb aTOMOB U MOHOB BbICTYNaTh B KAYECTBE KOMMNIEKCOObpasoBartens.
CoBpeMeHHas Teopus CTPOEHUS KOMMNEKCHbIX coeanHeHnin. KosaneHTHble (C
LLOHOPHO-aKLENTOPHOW 1N AATUBHON CBA3bIO) U MOHHbIE KOMMNEKCHI. [Mbpnan3aums aToMHbIX
opbuTanei npu KOMMNNeKcoobpas3oBaHNM U FeOMETPUS KOBANEHTHbIX KOMMNEKCOB. BHyTpu- 1
BHeWHeopbuTanbHble KOMMNEKChl. [1oBeaeHMe KOOPANHALMOHHBIX COEAMHEHWNIA B pacTBOpax:
amccoumnaums, nabunbHOCTb, UHEPTHOCTL. [lonHas U cTyneH4yaTble KOHCTaHTbl YCTOWYMBOCTH
(HecTomKoCTN).

naboparopHas pabora (8 4aca(oB)):

BbinonHeHune nabopatopHbix paboT no Teme "KoMnnekcHble coeanHeHns"
Tema 7. KauecTBeHHbIN aHanNu3

naboparopHas pabora (22 yaca(oB)):

1. KncnoTHo-oCHOBHAA Knaccugomkaumsa katnoHoB. ['pynnoBsble peakTuebl. OnpeaeneHue rpynmbl
KaTnoHa. 2. XapakTtepHble peakumm Ha KatuoHsl |-l aHanutuyeckmx rpynn. 3. AHanms3 cmecu
katnoHos I-lll ananutnyecknx rpynn. 4. XapaktepHble peakumn katnoHos 1V-VI aHanutnyeckunx
rpynn. 5. AHanna cmecu katnoHos 1V-VI aHanutudeckux rpynn. 6. Knaccudpukaums aHMoHOB U NX
XapakTepHble peakuuun. 7. AHann3 cMecu aHMoHoB 8. AHanna npocton conn. 9. Peakuun Ha
NOAJSIMHHOCTb NEKApPCTBEHHbIX NPenaparos.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Paspnen Cemectp Hepens camocTosﬁeanoﬁ Tpy#oeMKoCTb g%%%:;:g:;gzg;
AucumnnuHel cemecTpa pab6ortbl (B yacax) pa6oTbl
CTYOEHTOB
oueHka
FOTOBHOCTM
noaroToBka K CTyOeHTa K
Tema 1. OcHosbie nabopaTtopHoii 2 NpOBeAEHMIO
1 ”OH"T""'C"' 3aKOHbI pa6oTe nabopaTopHoi
xvmmun. CTpoeHne 1 paboThl Ha
atoma. [MNeproamyHOCTb 3aHSTUM
CBOWCTB 3/1EMEHTOB -
npopaboTka BbIGOPOYHbIiA
NEKUMOHHOro 2 onpoc Ha
maTtepuana 3aHATUM
PerncTpaumnoHHblii Homep 849416019 O DAEKTPOHHEBIH
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Bunel . dopMbl KOHTPONSA

N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb CaMOCTOSITENbHOIA

AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 2. Xumnieckas npopaboTka BbIOOPOYHbIiA
CBS3b M BaNEHTHOCTb.

2. 1 NEeKUNOHHOro 2 onpoc Ha
MexmonekynsipHele mMaTtepmana 3aHATMM
B3aMMOOelnCcTBnS P

noaroToBka K
KOHTPOSbHOW 4 Kgg;gganaﬂ
pabote P
oueHka
Tema 3. Xumnyeckas FOTOBHOCTU
TepMoaMHaMmKa un NoAroToBKa K CTyHeHTa K
3.|xnMmnyeckasa KMHeTuka. 1 nabopaTopHoi 2 NpoBeneHunIo
Xummnyeckoe paboTe nabopaTopHoii
paBHOBECKE paboTbl Ha
3aHATMM
npopaboTka BbIGOPOYHbIN
NeKUMOHHOro 2 onpoc Ha
maTepuana 3aHATUM
oueHka
FOTOBHOCTM
Tema 4. PactBopb! 1 noarotoska K cTydeHTa K
4.|peakuun B BOOHbIX 1 nabopartopHoii 2 NpoBeaeHUIo
pacTBopax paboTte nabopaTopHoi
paboTbl Ha
3aHATMM
oueHka
FOTOBHOCTM
Tema 5. noAarotoBka K CTyHdeHTa K
5.|0kncnutenbHO-BOCCTaHQBUTENbHbIE nabopaTtopHoii 2 NpoBeLEeHUIO
npoveccsl pabote nabopaTtopHoii
paboTbl Ha
3aHATUN
noaroToBka K
KOHTPOJIbHOW 6 Kgg;gganaﬂ
paboTte P
Tema 6. oueHka
6 KoopanHaunoHHble 1 rOTOBHOCTU
"|(KOMMNEeKCHbIE) noaroToBka K CTyLOeHTa K
COELMHEHNSI. nabopaTopHoiA 2 NpoBEeAEHUNIO
paboTe nabopartopHoi
paboTbl Ha
3aHATUM
10 NabopaTopHble
- Tema 7. KayecTBeHHbIl 1 paboThbl
‘laHanns NOAroToBKa K
TECTUPOBAHIO 5 TecTnposaHue
Ntoro 41

5. Obpa3oBartenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

YT1eHne nekumin no gaHHOW aucumnimnHe pekoMmeHOgyeTCc4a NpoBOoANTb C NCMONTb30BaHNEM
MyJ'IbTI/IMe,EI,I/IVIHbIX I'Ipe3eHTaLI,I/IVI N 0EMOHCTPAUMOHHOIO aKCnepmMmeHTa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mpw paboTe B MaNo4YMCNeHHbIX rpynnax LenecoobpasHo 1cnonb3oBaTb AManoroByto opmy
NPOBEOEHUS NEKLMOHHbIX 3aHATWIN C UCMONb30BaHNEM 3NIEMEHTOB NPaKTUYECKMX 3aHSTUI,
MOCTaHOBKOW U pelieHneM NpobnemMHbIX U CUTYaLMOHHbIX 3a0aHni U T.4.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBHbIe NOHSATUSA U 3aKOHbI XMMUKN. CTpoeHue aTtoma. MepnoanYHOCTb CBOMCTB
3N1eMeHTOB

BbIGOPOYHbI ONPOC HA 3aHATUN , NPUMEPHbIE BOMPOCHI:

NpPOBOAMNTCA MO TEME 3aHATMA B XO4€ ero NpoBefeHns A1 KOHTPOoNsa ycBoeHns martepvana l[pumepsl
BONPOCOB: YeMy paBHa skBMBANEHTHAa Macca Hukens, ecnu 16,25 r umHka 3amewaroT 14,75r Hukens
B ero conn? SKBMBaNEHTHas Macca umHka pasHa 32,5. KakoBa CTpykTypa YpOBHS € =4 atoma
monnbaeHa? Boiuncnute akBmnBaneHT ocHoBHol conn Fe(OH)2CI B peakunn Fe(OH)2CI + HCI =
Fe(OH)CI2 + H20 ? KakoBa CTpykTypa YPOBHS C N=6 aToMa nnatuHbl? Hanuwunte popmynbl n
Ha3BaHWs Bcex conei, obpasyembix rugpokcunaoom nantana(lll) ¢ yronsHoii kucnoton H2COS.
N306pas3nTe rpadmyeckne oopMynbl KUCNOW U OCHOBHOM conei. HannwmTte anekTpoHHy doopmyny
1 onpenennte BO3MOXHble BalEHTHOCTW aneMeHTa € 52.

OLleHKa roTOBHOCTM CTy[leHTa K NpoBeaeHuto nabopatopHoi paboTbl HA 3aHATUN , NPUMEPHbIe
BOMPOCHI:

NpOoBOANTCA HA OCHOBaHWKM onpoca
Tema 2. Xumuyeckas cBsi3b U BaneHTHOCTb. MeXmonekynsipHbie B3aumooencreus
BbIGOPOYHbIA ONPOC Ha 3aHATUN , NPUMEPHbIE BOMPOCHI:

NpPOBOAUTCS MO TEME 3aHATUSA B XO4€ ero NpoBefeHns AN KOHTPons ycBoeHus matepuana Npumepsbl
BOMNPOCOB: HeMy paBHa KOBaneHTHOCTb a3oTta B MoHe [NH4]+ ? Ckonbko HecnapeHHbIX 3NeKTPOHOB
ConepXmnT BO3OYXAeHHbI atoM Mn? o MeToLy BaneHTHbIX CBA3E M300pa3nte CTPOEHUE 1
onpenennte oopMy Monekynbl xnopuaa 6epunnus(ll). Ykaxute tun rubpuansaumm aToMHbIX
opbutaneit atoma 6epunnus. Kakosa rubpunansauns Fe3+ B coeanHeHnm H[FeCl4] ? Mo meTony
BaNIeHTHbIX CBA3el n30bpasnTe CTpoeHne 1 onpenenute popmy Monekynbl gotopuaa cepbi(VI).
Ykaxute tun rubprnansaunm atoMHelx opbuTanein atoma cepbl.

Tema 3. Xumuueckasi TepMoguHaMMKa U XMMMYecKkasi KUHeTMKa. XMMMyeckoe paBHoBecue
BbIGOPOYHbI ONPOC Ha 3aHATUN , NPUMEPHbIE BOMPOCHI:

NPOBOAMNTCA MO TEME 3aHATMA B XO4€ ero NpoBefeHns AN KOHTPonsa ycBoeHus matepuana lNpumepsl
BonpocoB: 1. MoxeT n1 npu 500 K npoTekats peakuusi: Fe203(k) + CO(r) = 2FeO(k) + CO2(r) [IHo,
kOx/Monb -821 -111 -264 -394 SO, ,EI,)K/(KD monb) 90 197 59 214 2. HanuwwuTe BbipaxeHue ons
KOHCTaHTbl paBHOBECMKS U OO BSACHUTE BIMSHWE N3MEHEHWNI TEMMNEPATYPbI 1 AABNEHNS HA PaBHOBECKE
peakuuun, NpuBefeHHON B Npedblaywem sonpoce. 3. Onpenenute temneparypy, Npu KOTOPOW HavyHeT
npotekatb peakuns: H2SO4(x) = H20(r) + SO3(r) [HO -811 -241 -295 kOx/Monb SO 157 189 256
Ix/(KOmonb) 4. Hannwmte BbipaxeHne Ans KOHCTAHTHI PABHOBECHS 1 OB BACHUTE BANSIHME
N3MEHEHU Temnepatypbl 1 AaBNEHNS HA paBHOBECUE peakuun, NPUBELEHHOR B Npeablaylem
BOMpoce.

KoHTponbHas paboTta , npuMepHble BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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BUNET 1 1.HannwwnTe doopmysbl 1 Ha3BaHWUS BCeX coneit, obpasyembix ruapokcnaom Hukens (Il) ¢
MbllWbsikoBoi kucnotot H3AsO4. M130bpasute rpadpuyeckne goopmynbl KUCNOR 1 OCHOBHOW CONe.
2.HanuwunTe anekTpoHHy0 chopmyny 1 onpenenute BO3MOXHbIe BaNneHTHOCTUN anemeHTa € 49. 3.1o
MEeTOoAy BaNeHTHbIX CBSI3ei n306pasmnTe CTpoeHre 1 onpeaennte oopMy Monekynbl Xnopuaa
yrnepona(lV). Ykaxute tun rubpnamsauny atoMHblx opbuTtanein atoma yrnep nua 4. Onpepenute
Temneparypy, Npu KOTOPON HaYHEeT npoTekatb peakums: 2 SO3 = 02 + 2502 LUHO0 -395 0 -297
kx/monb SO 256 205 248 ,D,)K/(KDMOﬂb) 5. HannwwuTte BbipaxeHne 0515 KOHCTaHTbl paBHOBECUS Y
00bsCHNTE BNNSIHE N3MEHEHWIA TEMNepaTypbl 1 OaBNEHNS HA paBHOBECUE peakuun, NPUBELEHHO B
npeapblaywem sBonpoce. BUNET 2 1. Hannwute dhopmynbl 1 Ha3BaHWS BCEX CONeit, 06pasyeMblx
rmgpokcuaom naHtana(lll) ¢ yronbHoit kucnotoih H2COS3. N306pasunTe rpadguydeckme dopmybl
KMUCMOW N OCHOBHOWM conen. 2. HanuwuTe anekTpoHHYO hopMyny 1 onpenennte BO3MOXHbIE
BaNeHTHOCTM aneMeHTa € 52. 3. [No MeToay BaneHTHbIX CBA3e n30b6pasnte CTPOEeHNe 1 onpenenvTe
POpPMy KaTMoHa aMMOHMS. YKaxuTte Tun rubpuamsaunm atoMHblx opbutanein atoma azota. 4. MNpwu
Kakom Temneparype Ha4ymHaet DDOTeKaTb peakums: ZnCO3(k) = ZnO(k) + CO2(r) [HO -811 -349 -394
kO>x/monb SO 82 44 214 [x/(KUmonb) 5. Hanuwnte BbipaxeHne ans KOHCTaHTbl paBHOBECUS U

00 bsCHWTE BNNSIHE N3MEHEHWIA TeMNepaTypbl 1 OaBNEHNS HA paBHOBECUE peakuun, NPUBELEHHO B
npeapblaywem sBonpoce. BUNET 3 1. Hannwute chopmynbl 1 Ha3BaHWS BCEX CONeit, 06pasyemblx
rmppokcnaom xenesa(ll) ¢ gpocopopHoii kucnotoint H3PO4. N3o06pasnte rpadpmyeckme doopmynbi
KWUCNOW 1 cpefHen conen. 2. Hannwurte anekTpoHHYO hopMyny 1 onpenennte BO3MOXHbIE
BaneHTHoCcTM aneMeHTa € 40. 3. [No MeToay BaneHTHbIX CBA3eW n3006pasnte CTPOEHNe 1 onpenenvTe
doopmMy Monekynbl xnopuga 6opa (lll). Ykaxute tun rubpuansaumm atoMHbix opbutanein atoma bopa.
4, Onp ennTe Temneparypy, Npy KOTOPOW Ha4yHeT npoTtekaTb peakumns: H2SO4(x) = H20(r) +

S03(r) UHO -811 -241 -295 kOx/mMonb SO 157 189 256 Ox/(Kmonb) 5. Hanuwute BbipaxeHve ans
KOHCTaHTbI paBHOBECKS N 0O BACHUTE BNNSIHNE U3MEHEHWIA TeMNepaTypbl U NaBNEHNS HA paBHOBECUE
peakuuu, npuseneHHon B npedpliaywem sonpoce. BUJET 4 1. Hanuwwute goopMynbl n Ha3BaHNS BCeX
coneii, obpasyembix rugpokcugom Tannus(lll) ¢ monnbaoeHosow kucnotoin H2MoO4. N3o0bpasuTe
rpadpuyeckmne oopmynbl CpeaHen n OCHOBHOW conen. 2. Hannwurte anekTpoHHY0 hopmyny v
onpenennTe BO3MOXHbIE BaIEHTHOCTN aneMeHTa € 54. 3. o MeTody BaNeHTHbIX CBSI3ei n3obpasute
CTpoeHue n onpenenute popmy Monekynbl xnopuaa 6epunnua(ll). Ykaxute Tun rubpuansaumm
aToMHbIX opbuTaneit atoma 6epunnus. 4. BoamoxHa nu npu 2000C peakums: SnCl4(x) = SnCI2(k) +
cl2(r) UHO -545 -350 0 kOx/monb SO 259 136 223 Ox/(KImonb) 5. HanuwuTe Boipaxexve ans
KOHCTaHTbl paBHOBECUS! U 0O BSICHUTE BAVSIHWE N3MEHEHWIA TEMMEpATYPbl U LaBNEeHNS HA paBHOBECKE
peakuuu, npuseneHHon B npedpliaywem sonpoce. BUJET 5 1. Hanuwwute goopMynbl n Ha3BaHWS BCeX
coneii, obpasyeMbix ruapokcuaoom kobanota(ll) c BaHaanesoi kucnoton H3VO4. N3obpasute
rpadpuyeckmne oopmy bl KUCIOM N OCHOBHOWM conen. 2. Hannwmnte anekTPoHHY0 OOpMyny 1
onpenennTe BO3MOXHbIE BaIEHTHOCTN aneMeHTa € 73. 3. o MeTody BaNeHTHbIX CBSI3ei n3obpasute
CTpoeHue 1 onpenenute popmy Monekynbl gotopuaa cepbl(VI). Ykaxute tmn rubpramsaumm
aTOMHbIX opbuTanei atoma cepbl. 4. BoamoxHa nu npu temnepatype 1000 K peakumsi: PbSO4(k) =
PbS(k) + 202(r) UHO -918 -94 0 kOx/monb SO 147 91 205 Ox/(K ﬁMOﬂb 5. HannwwuTte BbipaxeHne
L1 KOHCTaHTbl paBHOBECKS 1 00 bACHUTE BANSIHNE U3MEHEHWIA TeMnepaTypbl U AaBNEHUS HA
paBHOBeCUe peakuuu, NpUBeLEeHHON B NpeablayueM Bornpoce.

OLleHKa rOTOBHOCTM CTy[eHTa K NpoBeaeHuto nabopatopHoi paboTbl HA 3aHATUN , MPUMEPHbIe
BOMPOCHI:

NPOBOAUTCS Ha OCHOBaHWM onpoca
Tema 4. PacTtBOpbI U peakuuu B BOOHbIX pacTBoOpax

oLleHKa roTOBHOCTM CTyAeHTa K NpoBeAeHnio nabopatopHoi paboTbl Ha 3aHATUK , MPUMEPHble
BOMPOCHI:

npoBOANTCA Ha OCHOBaHMK ornpoca
Tema 5. OKncnuTenbHO-BOCCTaHOBUTEJIbHbIE npotwecchbl

OLIeHKa rOTOBHOCTM CTy[leHTa K NpoBeaeHuto nabopatopHoi paboTbl HA 3aHATUN , MPUMEPHbIe
BOMPOCHI:

NpOBOANTCSA HA OCHOBaHWKM onpoca
Tema 6. KoopaHaUUWOHHbIE (KOMMNEKCHbIE) COe AUHEHUS.
KoHTponbHas pabota , npMMepHbie BONPOCHI:

PerncTpaLmoHHbIii Homep 849416019 oAE
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Mporpamma aucumnnuHbl "HeopraHudeckas xumms"; 30.05.01 MeauumHckas 6uoxmMns; 3asedyowwmin kadenpon, o.H. (npodeccop)
Awmupos P.P.

Bunet 1. 1. N'pynnoBebiM peareHToM ans katnoHos | rpynnbl sengetcs: A) NaOH B) HCI B) NaOH
n36biTok ) H2SO4 1) AMMmnak E) HeT peareHTa 2. Na+ MOXHO 06HapyXuTb no peakuum c: A)
peakTmeoM Heccnepa (K2[Hgl4] + KOH) b) onxpomartom kanus (K2Cr207) B) aurnapoaHTMMoOHATOM
kanus (KH2SbO4) IN) xnopHoit Bonoi 3. Fe2+ MOXHO 06HapyXmnTb No peakuun c: A) peakTMBOM
Yyraesa (aumetunrnnokcumom) b) noongom kanus (Kl) B) rekcaumaHodgoepparom(lil) kanns
(K3[Fe(CN)6]) IN) cynbchocanuumnoBoii kucnotoit 4. Cl- MOXHO 0BHapyXuTb no peakumm c: A)
xnopuaom 6apus (BaCl2) b) monnbaeHosoi xuakoctbto ((NH4)2MoO4+HNOS3) B) HutpaTtom
cepebpa (AgNO3) I') noanaom kanus (KI) bunet 2. 1. 'pynnoBbIM peareHToM onst kKatnoHos i
rpynnbl siBnsietcs: A) NaOH B) HCI B) NaOH n36bitok ') H2SO4 [) AMMunak E) HeT peareHTa 2.
NH4+ MoxHO 06HapyxuTb no peakuum c: A) peaktneom Heccnepa (K2[Hgl4] + KOH) B) onxpomaTtom
kanusa (K2Cr207) B) noonaom kanus (Kl) IN) xnopHoii Bogoit 3. Al3+ MOXHO 06HapyXnTb No peakuum
c: A) peaktneom Yyraesa (anmeTtunrnvokcumom) b) nogunaoom kanus (Kl) B) xnopnoom ammoHums
(NH4CI) T') komnnekcoHom Il (SOTA, Na2H2Y) 4. PO43- MOXHO 06HapyXuTb Mo peakuum c: A)
XnopHoit Bonoi B) monnbaeHosoit xuakoctbto ((NH4)2MoO4+HNOS3) B) andbeHnnammHom I
marHeaumanbHon cmecbilo (MgCI2 + NH3?H20 + NH4CI) Bunet 3. 1. 'pynnoBbiM peareHToM ans
katunoHos Il rpynnel sinsietcsi: A) NaOH B) HCI B) NaOH n36bitok ') H2SO4 1) AMMunak E) Het
peareHTa 2. Pb2+ MOXHO 06HapyXxuTtb no peakuun c: A) peaktusom Heccnepa (K2[Hgl4] + KOH) b)
anxpomatom kanus (K2Cr207) B) noguaom kanus (Kl) ') xnopHow Bogoin 3. Mg2+ MOXHO
0bHapyxuTtb no peakumu c: A) ammmnakom (NH3) B) rugpodooccpatom HaTpus (Na2HPO4) B)
xpomatoM kanms (K2CrO4) I') komnnekcoHom Il (94TA, Na2H2Y) 4. CO32- MOXHO 06HapyXuTb no
peakumm c: A) kucnotamm b) monnbaneHosoit xmakoctbto ((NH4)2MoO4+HNO3) B) andeHnnammHom
N HutpaTtom cepebpa (AgNO3) Bunet 4. 1. pynnoBbIM peareHToM Ansi KaTMoHoB |V rpynnbl
asnsietcs: A) NaOH B) HCI B) NaOH u3bbitok ') H2SO4 [1) AMMmnak E) HeT peareHTa 2. Sr2+ MOXHO
0bHapyxuTtb no peakumu c: A) ammmnakom b) runcosoii Bopoin (CaS0O4?2H20) B) noannom kanus
(K1) I') nepokcuaom Bonopona 3. Cr3+ MoXHO 06HapyxuTb no peakumm c: A) ammmnakom (NH3) b)
rmapodpoccarom HaTtpus (Na2HPO4) B) xpomatom kanusa (K2CrO4) ) komnnekcoHowm Il (S OTA,
Na2H2Y) 4. SO42- MoxHO 0b6Hapyxu1Tb No peakuumn c: A) kucnotamm b) xnopmaoom 6apus (BaCl2) B)
ongoeHnnamuHom M) Hutpatom cepedbpa (AgNO3) Bunet 5. 1. MpynnoBbIM peareHToM Onsi KaTUOHOB
V rpynnbl siBnsietcs: A) NaOH B) HCI B) NaOH ns6bitok ') H2SO4 [1) AMMunak E) HeT peareHTa 2.
K+ MOXHO 06HapyXuTb no peakuun c: A) tetpadeHunbopat Hatpusi (Na[B(C6H5)4]) B) runcosoi
Bogon (CaS0472H20) B) marHesnanbHom cmecbio (MgCI2 + NH3?H20 + NH4CI) M) xnopHoi
kncnotoi (HCIO4) 3. Mn2+ MOXHO 06HapyXuTb no peakuun c: A) poaaHnaom ammoHust (NH4CNS)
B) rupopodoccpatom Hatpusa (Na2HPO4) B) okucnutensHon cmecbio (PbO2+ HNO3) IN)
komnnekcoHom Il (SLATA, Na2H2Y) 4. |- MoXHO 06HapyXuTb no peakuun c: A) ongeHmnamMmmHom b)
xnopuaom 6apus (BaCl2) B) xnopHoii Bogoii I') HutpaTtom cepebpa (AgNO3)

OLleHKa roTOBHOCTM CTy[eHTa K NpoBeAeHnI0 nabopatopHoi paboTbl HA 3aHATUN , NPUMEPHbIE
BOMPOCHI:

NPOBOANTCS HAa OCHOBAHMM Onpoca
Tema 7. KauecTBeHHbIN aHanu3
NabopaTopHble paboTbl , NPUMEPHbIE BOMPOCHI:

1. KncnotHo-ocHOBHAaA knaccugomkaumsa katuoHoB. ['pynnosble peaktuebl. OnpeneneHue rpynmnbl
KaTtuoHa. 2. XapakTepHble peakumm Ha katuoHbl |-l aHanuTnyeckmx rpynn. 3. AHanna cmecm
katnoHoB |-l aHanuTnyeckmx rpynn. 4. XapaktepHbole peakunn katmoHos IV-VI aHanutnyeckmx
rpynn. 5. AHanus cmecu katmoHos 1V-VI aHanutnyeckux rpynn. 6. Knaccndpmkaums aHMoHoB 1 nx
XapakTepHble peakuuun. 7. AHann3 cMecn aHnoHoB 8. AHanu3 npocTon conu. 9. Peakumm Ha
NOO/IMHHOCTb NIeKapCTBEHHbIX NpenaparTos.

TecTnpoBaHue , NpuUMepHbIE BOMPOCHI:

PervncrpaumnoHHbli Homep 849416019 SAEKTPOHHBIH
VHHUBEPCHTET
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Mporpamma aucumnnuHbl "HeopraHudeckas xumms"; 30.05.01 MeauumHckas 6uoxmMns; 3asedyowwmin kadenpon, o.H. (npodeccop)
Awmupos P.P.

Bunet 1. 1. N'pynnoBebiM peareHToM ans katnoHos | rpynnbl sengetcs: A) NaOH B) HCI B) NaOH
n36biTok ) H2SO4 1) AMMmnak E) HeT peareHTa 2. Na+ MOXHO 06HapyXuTb no peakuum c: A)
peakTmeoM Heccnepa (K2[Hgl4] + KOH) b) onxpomartom kanus (K2Cr207) B) aurnapoaHTMMoOHATOM
kanus (KH2SbO4) IN) xnopHoit Bonoi 3. Fe2+ MOXHO 06HapyXmnTb No peakuun c: A) peakTMBOM
Yyraesa (aumetunrnnokcumom) b) noongom kanus (Kl) B) rekcaumaHodgoepparom(lil) kanns
(K3[Fe(CN)6]) IN) cynbchocanuumnoBoii kucnotoit 4. Cl- MOXHO 0BHapyXuTb no peakumm c: A)
xnopuaom 6apus (BaCl2) b) monnbaeHosoi xuakoctbto ((NH4)2MoO4+HNOS3) B) HutpaTtom
cepebpa (AgNO3) I') noanaom kanus (KI) bunet 2. 1. 'pynnoBbIM peareHToM onst kKatnoHos i
rpynnbl siBnsietcs: A) NaOH B) HCI B) NaOH n36bitok ') H2SO4 [) AMMunak E) HeT peareHTa 2.
NH4+ MoxHO 06HapyxuTb no peakuum c: A) peaktneom Heccnepa (K2[Hgl4] + KOH) B) onxpomaTtom
kanusa (K2Cr207) B) noonaom kanus (Kl) IN) xnopHoii Bogoit 3. Al3+ MOXHO 06HapyXnTb No peakuum
c: A) peaktneom Yyraesa (anmeTtunrnvokcumom) b) nogunaoom kanus (Kl) B) xnopnoom ammoHums
(NH4CI) T') komnnekcoHom Il (SOTA, Na2H2Y) 4. PO43- MOXHO 06HapyXuTb Mo peakuum c: A)
XnopHoit Bonoi B) monnbaeHosoit xuakoctbto ((NH4)2MoO4+HNOS3) B) andbeHnnammHom I
marHeaumanbHon cmecbilo (MgCI2 + NH3?H20 + NH4CI) Bunet 3. 1. 'pynnoBbiM peareHToM ans
katunoHos Il rpynnel sinsietcsi: A) NaOH B) HCI B) NaOH n36bitok ') H2SO4 1) AMMunak E) Het
peareHTa 2. Pb2+ MOXHO 06HapyXxuTtb no peakuun c: A) peaktusom Heccnepa (K2[Hgl4] + KOH) b)
anxpomatom kanus (K2Cr207) B) noguaom kanus (Kl) ') xnopHow Bogoin 3. Mg2+ MOXHO
0bHapyxuTtb no peakumu c: A) ammmnakom (NH3) B) rugpodooccpatom HaTpus (Na2HPO4) B)
xpomatoM kanms (K2CrO4) I') komnnekcoHom Il (94TA, Na2H2Y) 4. CO32- MOXHO 06HapyXuTb no
peakumm c: A) kucnotamm b) monnbaneHosoit xmakoctbto ((NH4)2MoO4+HNO3) B) andeHnnammHom
N HutpaTtom cepebpa (AgNO3) Bunet 4. 1. pynnoBbIM peareHToM Ansi KaTMoHoB |V rpynnbl
asnsietcs: A) NaOH B) HCI B) NaOH u3bbitok ') H2SO4 [1) AMMmnak E) HeT peareHTa 2. Sr2+ MOXHO
0bHapyxuTtb no peakumu c: A) ammmnakom b) runcosoii Bopoin (CaS0O4?2H20) B) noannom kanus
(K1) I') nepokcuaom Bonopona 3. Cr3+ MoXHO 06HapyxuTb no peakumm c: A) ammmnakom (NH3) b)
rmapodpoccarom HaTtpus (Na2HPO4) B) xpomatom kanusa (K2CrO4) ) komnnekcoHowm Il (S OTA,
Na2H2Y) 4. SO42- MoxHO 0b6Hapyxu1Tb No peakuumn c: A) kucnotamm b) xnopmaoom 6apus (BaCl2) B)
ongoeHnnamuHom M) Hutpatom cepedbpa (AgNO3) Bunet 5. 1. MpynnoBbIM peareHToM Onsi KaTUOHOB
V rpynnbl siBnsietcs: A) NaOH B) HCI B) NaOH ns6bitok ') H2SO4 [1) AMMunak E) HeT peareHTa 2.
K+ MOXHO 06HapyXuTb no peakuun c: A) tetpadeHunbopat Hatpusi (Na[B(C6H5)4]) B) runcosoi
Bogon (CaS0472H20) B) marHesnanbHom cmecbio (MgCI2 + NH3?H20 + NH4CI) M) xnopHoi
kncnotoi (HCIO4) 3. Mn2+ MOXHO 06HapyXuTb no peakuun c: A) poaaHnaom ammoHust (NH4CNS)
B) rupopodoccpatom Hatpusa (Na2HPO4) B) okucnutensHon cmecbio (PbO2+ HNO3) IN)
komnnekcoHom Il (SLATA, Na2H2Y) 4. |- MoXHO 06HapyXuTb no peakuun c: A) ongeHmnamMmmHom b)
xnopuaom 6apus (BaCl2) B) xnopHoii Bogoii I') HutpaTtom cepebpa (AgNO3)

Utorosas cpopmMa KOHTpons
9K3aMeH (B 1 cemecTpe)

[MpvMepHble BOMPOCHI K 3K3aMeHy:

bunet @ 1

1. HeMy paBeH akBMBaneHT opTopoCEOPHON KNCNOThI B peakLmm

H3PO4 + Ca(OH)2 = CaHPO4 + 2H20 ?

A 196;B98;B49;I 32,7; 1 16,3.

2. Kakas conb obpasyetcs no peakuum 2Fe(OH)3 + H2SO4 —. HanucaTtb ypaBHeHMe peakumm.
A Fe(OH)SO4; b Fe2(S04)3; B [Fe(OH)2]12S04; I Fe(HSO4)2.

3. KakoBa CTpyKkTypa ypoBHS C =5 B aTOMe Bonbgpama?

A 5s25p65d4; b 5s25p25d4; B 5s05p35d8; I 5s05p35d55f3; [ 5s25p65d10.
4. KakoBa rnbpuansaumnsi Co3+ B coeamHeHunn K3[CoF6] ?

A HeT rnbpnansaunn; b sp; B sp2; I sp3; [ d2sp3; E sp3d2.

5. B cucTeMme yctaHosunock pasHosecue 203 [ 302, IH=290 k[Ox/mMonb. B kakyto CTOPOHY OHO
CMECTUTCS MPU MOHUXEHUN TEMNEPaTYpbI?

A ne cmectutces; B U ;B L.
6. Kakos 3Hak |G TasHus nbpa npu 263 K:
AG>0; b 1G=0; B [G<0;?

PervncrpaumnoHHbli Homep 849416019 SAEKTPOHHBIH
Bl YHUBEPCHTET
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Mporpamma aucumnnuHbl "HeopraHudeckas xumms"; 30.05.01 MeauumHckas 6uoxmMns; 3asedyowwmin kadenpon, o.H. (npodeccop)
Awmupos P.P.

7. Mpepnonaras aMccoumaumio NonHom, onpeaennTte, Npy kakon Temnepatype bynet kunetb
pacTsop, cogepxawuii 10 r BaCl2 8 500 mn Bogbl (E=0.52; tkun(H20)=1000C).

A 10-(1000/500)-0,52+100; B 10-(100/500):0,52+100; B (10/208)(1000/500)-0,52+100;
[ 3:(10/208)"(1000/500):0,52+100; 1, I (10/208):(800/1000)"0,52+100.

8. B 10 n pacteopa copepxutcs 36,5 r HCI. Boluncnute pOH pacteopa.

A 14; 6 13; B 10; I [ig(36,5)+14; 1 1g(36,5/10) [14.

9. CmewwaHbl 400 mn 1,2 H pacteopa NaOH 1 600 mn 1,8 H pactBopa NaOH. Yemy pasHa
HOPManbHOCTb NMOMYYEHHOro pacteopa?

A 1,56;B 3,12; I 0,78; 4 0,39.

10. Yemy paBHO KOOPAUHALMOHHOE YACNO KOMMNIEKCO0Opa3oBaTens B KOMNNEKCHON Conu
Ba[Ni(C204)2(NH3)2] ?

A2;64;B6;I 8; 110.

11. Kancc.cnaboli 04HOOCHOBHOW kMcnoTbl pasHa 10-5. Beiuucnute pH 0,1 H. pacTBopa aToi
KMUCNOTbI.

A1;66;B3;I8;14.

12. Boiyncnute 90C ranbBaHN4eCKOro anemMeHTa cocroswero n3 Fe-anektpoaa, norpy>XeHHoro B
0,01 M pacteop Fe(NO3)2 n Ag-anekTtpoaa, norpyxeHHoro B 0,001 M pactsop AgNO3.
EO(Fe2+/Fe) = [10,44B; EO(Ag+/Ag) = +0,80B.

A +0,242; 6 +1,122; B [11,122; T - [10,242; 1 +1,476.

13. YpaBHANTE OKUCNUTENbHO-BOCCTAHOBUTENbHYIO Peakuuio 1 OTBETbTE Ha BOMPOCHI
P + KOH + ? - KH2PO2 + PH3

1) Ckonbko monekyn KOH yyacTteyet B peakuun? A 1; 62; B 3; T 4; O 5.

2) Ckonbko monekyn H20 yyacteyeTt B peakuumn? A1; 62; B 3; T 4; 1 5.

3) YeMy paseH akBumBaneHT okucnutena? A 31; 6 31/2; B 31/3; I 31-2; 11 31-3.

Bunetr ¢ 2

1. Bblumcnnte akBMBaNeHT KUCNOTbI, ecnn 6 1 kmcnoTtol cogepxut 0,1 r Bogopoaa, cnocobHoro
3amellatbcs Ha metann?

A 1/60; 6 1/6; B 6; " 40; 11 60.

2. Kakas conb obpasyetcs no peakuun Al(OH)3 + 3H3PO4 —. Hanuwwnte ypaBHeHe peakumm.
A [AI(OH)]3(PO4)2; b Al2(PO4)3; B [AI(OH)2]3P0O4; I" Al(H2PO4)3; [0, AI2(HPO4)3.

3. CKkonbko anekTpoHOB Haxoamtcsa Ha 4f-nogyposHe atoma naHtaHa? A0; 6 1;B7; 1 9; I 11.

4. Kakosa rubpugunsaums Fe3+ B coegmHeHun H[FeCl4] ?

A HeT rnbpuamnsauun; b sp; B sp2; I sp3; [ d2sp3; E sp3d2.

5. Onpepennte MonekynsipHyto Maccy 1 gpopmyny coeauHeHus, cogepxauwero 30.13% azorta u
69.87% kncnopoga. MnoTHOCTbL MO rennto pasHa 23.

A N204; 5 NO2; B N203; I 46; 1 76; E 92.

6. B cucteme ycraHosunock pasHoBecune CO2(r) + H20(x) I H2CO3(p-p) . B kakyto CTOpoHY OHO
CMECTUTCS NPW NOHUXEHUN OaBNeHus?

A ne cmectutces; B U ;B L.
7. B xakom u3 cnenyowmx cny4yaeB peakumns HEOCYLWECTBMMA MPu NOBbIX TeMneparypax:
A [IH<0, 1S>0: B [IH<0, 1S<0: B IH>0, IS>0: I IH>0, 1S<0:

8. MimetoTtca gBa pacTteopa: 1-bih pacteop - 18,8 r dpeHona C6H50H B 500 r aT1NoOBOro cnmpra;
2-o1 pacTtBop - 27,8 r HutpodeHona HOC6H4NO2 B8 500 r atunosoro cnupta. Kakow pacTtsop
6ynet kunetb Npu 6onee BbICOKOW TemnepaType?

A 1-biA; B 2-01; B Temnepatypbl KUNeHns 0aNHaKOoBbI.

9. KoHueHTpauus cnaboit kucnotsl ysenuymneaetcs B 100 pas. Bo ckonbko pas ysenuyntcs
(YMEHbLINTCSA) CTENeHb ANccoLmaLmnm KUCnoThl?

All 8100 pas; 50s10 pas; BlO&10 pas; rs100 pa3s; Il He nameHuTcs.
10. 3anuwunte BoipaxeHne ansa KHect. komnnekca [Cu(NH3)2]ClI.

PernctpaunoHHbliii Homep 849416019
CtpaHnua 14 n3 25. -~



Mporpamma aucumnnuHbl "HeopraHudeckas xumms"; 30.05.01 MeauumHckas 6uoxmMns; 3asedyowwmin kadenpon, o.H. (npodeccop)
Awmupos P.P.

A [Cu+][NH3]2/[Cu(NH3)2+]; b {[Cu+][NH3]2[CI[|]}/[Cu(NHS)QCI]; B [Cu+][NH3])/[Cu(NH3)+];

I {[Cu(NH3)+][NH3]}/[Cu(NH3)2+]; O [Cu(NH3)2+]/{[Cu(NH3)+][NH3]}.

11. Kouncc.cnaboi 04HOOCHOBHOM kucnoTbl paesHa 10-4. Beiancnute pH 0,01 H. pacTBopa aToi
KWUCNOTBHI.

A3;64;B5;I6; 7.

12. Boiuncnute 9MC ranbBaHn4eckoro anemeHta coctoswero 13 Ni-anektpona, norpy>XeHHoro B

0,01 M pacteop NiCI2 n Au-anekTpona, Norpy>XeHHoro B 5*1004 M pacteop Au2(S04)3.
EO(Au3+/Au) = +1,50B; EO(Ni2+/Ni) = 10,23B. A +1,730; 5 01,730: B U1,152; I +1,152; 1 +1,818.

13. YpaBHSANTE OKNCINTENBHO-BOCCTAHOBUTENBHYIO PEAKLMIO U OTBETLTE HA BOMPOCHI
CuFeS2 + HNO3 — Cu(NO3 )2 + Fe(NO3)3 + H2SO4 + NO + ?

1) Ckonbko monekyn HNO3 yyactsyeTt B peakuun? A 4; 6 8; B 14; I 20; 1 32.

2) Ckonbko Boabl obpasyetca? A1; b5 3;B5; T 8; [ 10.

3) YeMy paseH akBumBaneHT okucnutena? A 152/2; 6 63:2; B 63; ' 152; 1 63/3.

Bunet @ 3

1. YeMy paBeH 9KBMBaNeHT cepbl B coeanHeHnn, cogepxauem 50% cepbl n 50% kucnopona?
A32;b16;B8; I 6,4; [1 64.

2. Ha ckonbKkumx rnaBHbIX 9HEPreTUYECKNX YPOBHSX pacrnpeneneHbl a1eKTPOHbl y atoma TaHTana?
A5:b6;B7;I8;009.

3. KakoBa rnbpuamsauus atoma S B coeamHeHmmn SF6 , ecnu yron mexay ceassimm paseH 900 u
18007

A HeT rnbpuamnsauun; b sp; B sp2; I sp3; 1 sp3d2.

4. Kakas aHeprus csasm (kIx) otHocutcs k monekyne N2 cpenn monekyn F2, 02, N2, C2, B2?
A 151; b 265; B 500; ' 660; [ 949.

5. Bblumncnnte KoHCTaHTy paBHoBecus obpatumoli peakumm 2S02(r) + O2(r D 2S03(r), ecnu
paBHoBeCHas KoHueHTpauuns [SO3] =0,04Monb/n, a CxogHble KOHLI,eHTpaLI,I/II/I BewecTts SO2 n 02
pasHbl 1 Monb/n 1 0,8 MONb/N COOTBETCTBEHHO.

A2210-3; b6 5; 6 2,2'10-4; B 2,1-10-5; ' 5,3-10-2.
6. Vicxons u3 3Haka 1GO peakumii: PbO2(k) + Pb(k) = 2PbO(k DGO<O n SnO2(k) + Sn(k) =

2Sn0(k), 1G0>0 - caenatb BbIBOL O TOM, Kakie cTeneHu Ochneva 6onee xapakTepHbl 4N CBUHLA
1 onosa.

A Pb(Il) n Sn(ll); B Pb(Il) u Sn(1V); B Pb(IV) n Sn(ll); I Pb(IV) n Sn(1V).

7. KakoBa MonbHasg pons detbipexxnopuctoro yrnepona CCl4 B pacteope, conepxaiuem 308 r CCl4
n 776 r onxnopataHa C2H4CI2 (pacTtBoputens)?

A 0,2; b 2/8; B 308/776; '308/(776+308), [ 776/308.

8. CmewwmBatoTcs paBHble 06bembl 0,02 M HBr 1 0,04 M NaOH. Bbluncnute pH nony4yeHHoro
pacTsopa.

A2:64;B14;1 13; 0 12.

9. Bbiuncnure koHueHTpauumo noHos kaamusa B 0.1 M pacteope [CA(NH3)4]SO4. KH([Cd(NH3)4]2+)
=7.56"1078 .

A ll(2,9510-11)1/5; B 1(2,95:10-11)1/4; B 1(2,9510-11)1/3; T 1(5,9:10-11)1/5; 0, [1(5,9-10-11)1/4.
10. Boiancnute pOH 0,01 H. pacTBOopa conu, 0bpa3oBaHHOM 04HOOCHOBHO cnaboi KUCNOTOoR 1
OOHOKUCNOTHBIM CU/bHBIM OCHOBaHWeEM, ecnv Kaucc. cnaboi kmcnotbl pasHa 10-4.
A3;64;B5;I6; 47.

11. Kakas rubpuansauns npossnsieTcs y komnnekcoobpasosatens npu obpasoBaHmm
KomnnekcHoro noHa [FeF6]3-? KakoBo ero npoCcTpaHCTBEHHOE CTPOEHME?

A sp; b sp2; B sp3; I sp3d2; LI TeTpasaap; E oktasap.

12. Boiuncnute 9C ranbBaHNYeCcKoro anemMeHTta coctosuero na Cr-anektpoaa, norpy>XeHHoro B
0,001 M pacteop CrCI3 n Pd-anekTtpoaa, norpyxeHHoro B 0,01 M pacteop PdCI2. EQ(Cr3+/Cr) =
[0.74B; EO(Pd2+/Pd) = +0,99B.

A +1,730: 6 [11,730; B +0,132.: " 10:132; [1 +1.848.
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13. YpaBHANTE OKUCNUTENbHO-BOCCTAHOBUTENbHYIO peakuuio 1 OTBETbTE Ha BOMPOCHI:
KMnO4 + C2H2 + H2S04 [] MnSO4 + CO2 + ?

1) Ckonbko monekyn KMnO4 B peakunn? A 2; 6 4; B 5; T 8; 1 10.

2) Ckonbko monekyn CO2 obpasyetca? A2;654;B5;I 8; 1 10.

3) YeMy paBeH akBMBaneHT BocctaHoButensa? A 26/5; 5 26/10; B 158/5; I 26; L1 26/2.

bunetr ¢ 4

1. UeMy paBeH akBuBaneHTt Al2(SO4)3 ?

A 342/2; b 342/3; B 342/(2:3); ' 3422; 11 342'3.

2. CKONbKO 9NneKTPOHOB HaxoamTcsa Ha 5d-noaypoBHe atoma 3ono0ta?
A2;:66;B8;I10; 11 4.

3. Kakoe t1n rubpnaonsaumm yrnepoaa B Monekyne yrnekucnoro rasa?
A HeT rmbpunansaumm; b sp; B sp2; I sp3; [ d2sp3; E sp3d2.

4. CKopoCTb peakumn BToporo nopsgka 4.5710-2 Monb/n?c Npu KOHUEHTPaLMM OOHOMo peareHTa
1.5?10-2 n gpyroro 2.5?710-1 monb/n. PaccuntanTte KOHCTaHTy CKOPOCTU peakuuu.

A 12 n/monb?c; b 12 n/monb; B 12 ¢c-1; " 24 n/monb; [ 24 c-1 .

5. B cucteme yctaHoBunoch pasHoeecue Cr203(k) + 2Al(k) [ Al203(k) + 2Cr(k). B kakyto cTOpoHy
OHO CMECTUTCS NPW NOBbIWEHWUN OaBNEHNSA?

A ne cvectutes; B 0 ;B [.

6. YuntbiBas, 4To NO2(r) okpaweH, a N204(r) - 6ecuBeTEH, U, UICXOAS U3 3HaKa N3MEHEHUS
sHTponuu B peakuun 2NO2(r) I N204(r) , npeackasartb, Kak U3BMEHUTCS OKpacka B CUCTEME C
POCTOM TeMmneparypbi:

A ycunutcs; b ocnabeer; B He namenutcs.

7. Kakoi pactBop obnanaet 60MblMM OCMOTUYECKMM LaBneHneM: coaepxawuii B 1n 6eHsona 10 r
Tonyona C7HS8 (1), unn B 1n 6eH3ona 10 r kcunona C8H10 (l1)?

A l; b Il; B oonHakosoe PocMm.

8. CmewmBatoTcs paBHble 06bemMbl 0,03 M HNO3 1 0,05 M KOH. Beluncnnte pH nony4eHHoro
pacTsopa.

A llig(2:10-2); B 2; B 12; I [ig(8:10-2); A Oig(0,03-0,05).

9. KakoBa KoHLeHTpauns komnnekcHoro noHa [HgBr4]2- 8 0,01 M pactsope conu K2[HgBr4]?
A 0,01; b 0,02; B (Kycrt.,4 *0,01)1/2; I" (KycT.,4 /0,01)1/2; O (0,01/KycT.,4)1/2.

10. PactBopuMocTb conn A2B pasHbl 10-6 monb/n. Belducnute M1P.

A1-10-6; b6 110-12; B1-10-18 ; I 2°10-18 ; 1 4'10-18..

11. KoHLEeHTpaums kaxooro n3 KomnnekcHbix noHos, [AgCI2]7, [AgBr2], B pacteope

cooTBeTcTBylowWwern conu coctaengeT 0.1 Monb/n. B KakoM pacTBOpe KOHUEHTPaAUNS ranoreHna-noHoB
HanmeHbwaa? KH ([AgCI2]") =1.76°1075, KH ([AgBr2] 7) =7.8:1078.

A [AgCI2]"; b [AgBr2]’; B KoHueHTpaLumsa oguHakoBsasi.

12. Boiuucnute 9MC ranbBaHN4eCKOro anemMeHTa cocroswero n3 Pt-anektpona, norpy>XeHHoro B
0,001 M pacteop PtCI2 n Al-anektpoaa, norpyxeHHoro B 0,001 M pacteop AICI3. EO(AI3+/Al) =
[1,66B; EO(Pt2+/Pt) = +1,20B.

A +0,637; 5 [10,637; B +2,830; I" [12,830; 1 +2,860.

13. YpaBHANTE OKUCNNTENbHO-BOCCTAHOBUTENbHYIO peakuuio 1 OTBETbTE Ha BOMPOCHI:
H2S03 + HCIO3 [I H2S04 + HCI.

1) Ckonbko monekyn HCIO3 yyacteyert B peakumn? A 1;62; B 3; 1 6; [ 0.

2) Ckonbko monekyn Boabl obpasyetca? A1;62;B 3;T 6; [ 0.

3) Yemy paBeH akBuBaneHT BocctaHoBuTena? A 82/2; b 84,5/3; B 84,5/5; I 84,5/6;

Il 82/6.

Bunetr @ 5

1. YUemy paBHa akBUBaneHTHas Macca Hukens, ecnu 16,25 r umHka 3amewatot 14,751 HUKens B ero
conu? SKBMBaNeHTHaa Macca umHka pasHa 32,5. A 14,25/16,25; b 29,5; B 59; " 118.
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2. KakoBa cTpykTypa ypoBHS ¢ n=4 atoma MmonmbaeHa?

A 4524p44d7; b 4s24p64d5; B 4524p64d4; [ 4s04p44d5; [ 4s24p64d6.
3. Yemy paBHa KoBaneHTHOCTb a3oTa B noHe [NH4]+ ?
A1;62;B3;I4; 5.

4. Bo ckonbko pa3 cTaHeT 6onblue CKOPOCTb NPSIMOI peakLumm No CPaBHEHUIO CO CKOPOCTbIO
o6patHoii peakuu B cucteme 2S03 [ 02 + 2S02 npu pazbasneHnn pearmpyroweit cMecu
NHEePTHbIM ra3om B 3 pasa”?

A1/3;63;B9;I1/27; O 27.

5. B cucteme yctaHoBunoch pasHoeecue CO2(r)+C(k) [l 2CO(r), DH=173 kOx/monb. B kakyto
CTOPOHY OHO CMECTUTCS! TP MOHUXEHUMN TEMMEPaTypbI?

A ne cmectutcs; B U: B .

6. YkasaTb, Ansl Kaknx U3 peakumii 0bpa3oBaHns OKCUOOB a30Ta CyWecTByeT NpuHUMNManbHas
BO3MOXHOCTb CaMOMPON3BOSIbHOrO NPOTEKAHUS:

A 2N2(r) + 02(r) = 2N20(r), IH0>0; B N2(r) + 02(r) = 2NO(r), lH0>0; B 2NO(r) + 02(r) = 2NO2(k),
[H0<0; I NO(r) + NO2(r) = N203(k), [H0<0; O N2(r) + 202(r) = 2NO2(r), lH0>0;

7. m r BewecTBa (HeanekTponnTa), MMetoLWwero MonekynspHyto maccy M, pacteopeHo B G 1
pacTBOpUTENS, MMetoWwero abynMocKonM4eckyto NocTosiHHyo E. KakoBo noBbiweHne Temneparypsi
KuneHus pactsopa?

A (G'm*1000)/(E'M); b (E'm*G)/(M-1000); B (E‘M*G)/(m*1000); " (E‘M-1000)/(m*G);

O (E'm-1000)/(M-G).

8. MloHHoe npounseeneHne Boabl pasHo 10-14. Onpegenute KOHCTaHTY auccoumaumm sogpl (H20 I
H+ + OH-).

A 10-14(1000/18); b 10-14; B 10-14(18/1000); I 10-7.

9. YeMy paBHO KOOPAVHALMOHHOE YNCNO KOMMNNIEKCO0bpasoBaTens B KOMMNIEKCHON COnu
(NH4)2[Co(C204)2(H20)2] ? A2; 5 4; B 6; I 8; [ 10.

10. Hanuwute BbipaxeHue Ans NOAHON KOHCTaHThI ycTonumeocTu ycT. koMnnekcHoit conu
[Cu(NH3)4]CI2.

A [Cu2+][NH3]4[Cu(NH3)]-1; B [Cu(NH3)4CI2)/{[Cu2+][NH3]4[CI]2};

B [Cu(NH3)42+])/{[Cu2+][NH3]4}; I [Cu(NH3)42+] /{[Cu(NH3)32+][NH3]}.

11. Boluucnute pH pacteopa a3otHom kmucnotbl (w=0.063%). MnoTHOCTb pacTBopa 1 CTENEHb
anccoumaumm HNO3 cuntatb paBHbIMU eOuHULE.

A1;62;B3;I4;15.
12. Boiyncnute 9C ranbBaHN4eCKOro anemMeHTa cocroswero n3 Pb-anektpona, norpy>XeHHoro B

0,0001 M pacteop Pb(S0O4)2 n Fe-anektpona, norpyxeHHoro B 0,01 M pactsop FeCl2.
EO(Pb4+/Pb) = +0,84B; EO(Fe2+/Fe) = [10,44B.

A +1,280; 5 [11,280; B +0,282; I [10,282; [ +1,398.

13. YpaBHANTE OKUCNNTENbHO-BOCCTAHOBUTENbHYIO Peakuuio 1 OTBETbTE Ha BOMPOCHI.
Al + KNO3 + KOH + ? [l KAIO2 + NH3.

1) Ckonbko monekyn KNOS yyacteyet B peakumn? A1;62; B 3; T 4; 1 5.

2) Ckonbko monekyn H20 y4yacteyert B peakumn? A0; 6 1;B 2; I 3; [ 4.

3) YeMmy paBeH akBmBaneHT BocctaHosutena? A 27/3; 6 101/2; B 27/6; I 101/3; L1 101/4.

Bunet @ 6

1. Bbluncnute akeusaneHT ocHoBHol conu Fe(OH)2CI B peakuun
Fe(OH)2Cl + HCI = Fe(OH)CI2 + H20 ?

A 125,5/36,5; b 125,5; B 125,5*2; ' 125,5/2.

2. KakoBa CTpyKkTypa ypoBHS C N=6 atomMa nnatuHbl?

A 6s2p6; b 6s1; B 6s2; [ 6s2p4; L 6s2p8.

3. Kakos yron mexay csassimu B monekyne H207?

A 450; b 1040; B 1090; " 1200; A 1800.
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4. CKONbKO HECNAPEHHbIX 3EKTPOHOB COAEPXUT BO3OYX OEHHbI atoM Mn?
AO;b1;B2;I5;17.

5. Bo cKonbko pa3 BO3pacTeT CKOPOCTb razodoasHom peakumm 2X3 [ 3x2 npwv yBenn4eHnu
nasnexHns X3 B 3 paza?

A2;:63;B9;I 8; 1 18.

6. B cucteme yctaHoeunock pasHosecue NH3(r) + H20(x) I NH4OH(p). Kak namenutcs
KoHueHTpauuns NH4OH(p) npu ymeHbweHun aasneHus NH3 B aBa pasa?

A He cmecTuTCs; b e2 pasa; B e2 pasa.

7. Ona cnepytowmx peakumin: H2(r) + O(r) = H20(r) (1), H2(r) + 1/202(r) = H20(r) (2), 2H(r) + O(r)
= H20(r) (3) ykasaTb npaBunnbHOEe COOTHOWEHNE CTaHOAPTHLIX U3MEHEHWNIA SHTANbMAWK:

A IH20<[H10<0H30; B DH20>0H10>0H30; B DH10~0H30>0H20; I DH10=0H30<0H20.

8. Kakoea MonbHas gonst 6eHzoiHoi kucnotel (C6H5COOH) B pacTtBope, conepxaulem 488 r
6eH30MHOM KMCnoTbl 1 276 r aTnnosoro cnupta (C2H50H)?

A 488/276; b 488/(276+488); B 0,4; I 0.6; [ 4.

9. Kak n3meHnnTtcst cteneHb anccoumaumm cnaboii KucnoTbl npu pasdaeneHnn pacteopa B 4 pasa?
Alle4a pasa; b e2 pasa; B le2 pasa; [ He namenutcs; [ g4 pasa.

10. 3anuwuTe BbipaxeHne ansa KHect.1 komnnekcHon conu [Cu(NH3)2]Cl.

A [Cu+][NH3]2/[Cu(NH3)2+]; b {[Cu+][NH3]2[CI-]}/[Cu(NH3)2ClI]; B [Cu+][NH3])/[Cu(NH3)+];

I {[Cu(NH3)+][NH3]}/[Cu(NH3)2+]; O [Cu(NH3)2+]/{[Cu(NH3)+][NH3]}.

11. KoHcTaHTa amnccoumaumm cnaboro 0AHOKMCNOTHOro ocHoBaHms paeHa KocH.=10-3 . Beliuucnute

pH pactBopa, cogepxatero 0,1 monb/n aToro ocHoeaHus u 0,1 MOnb/N XNOPUCTON CONMU 3TOrO
OCHOBaHwUS.

A1;63;B4;17; 0 11.
12. Boiyncnute 9C ranbBaHN4ecKoro anemMeHTa coctoswero n3 Cu-snekTpoaa, Norpy>XeHHoro B

0,01 M pacteop CuCI2 n Pb-anektpoaa, norpyxeHHoro B 0,01 M pacteop PbCI2. EO(Cu2+/Cu) =
+0,34B; EO(Pb2+/Pb) = [10,13B.

A +0,588; 5 +0,092; B [10,092; I [10,470; [ +0,470.

13. YpaBHANTE OKUCNNTENbHO-BOCCTAHOBUTENbHYIO peakuuio 1 OTBETbTE Ha BOMPOCHI:
KBr + H2S04 [] SO2 + Br2 + ?

1) Ckonbko monekyn H2SO4 yyacteyeTt B peakumn? A0; 6 1; B 2; I 3; 11 4.

2) Ckonbko mMonekyn Boabl obpasyetcs? A1;62;B 3;T 4; [1 5.

3) YeMmy paBeH akBmBaneHT okucnutena? A 98:2; 5 98; B 98/2; ' 98/4; I1 119.

Bunetr @ 7

1. UeMy paBeH akBMBaneHT xenesa B okcuge xenesa (1), ecnn nasectHo, 410 80 r Fe203
copepxut 56 r xenesa? A 56/2; b 56/80; B 56/24; [ 56/3; [ 56/(2:3).

2. CKONbKO 9NeKTPOHOB HaxoamnTcs Ha 4f-nooypoBHe aTtoma peHns?

A2;66;B8;10; 1 14.

3. Kakosa rnbpugmnsaumns Co3+ B coegnHeHnn K3[CoF6] ?

A HeT rnbpuamnsauun; b sp; B sp2; I sp3; [ d2sp3; E sp3d2.

4. Me>’|)<uy MOJIEKYNTaMM KaKWX BELLECTB BO3MOXHO 06pa3oBaHme MEXMONEKYNSPHON BOAOPOLHONA
CBA3N”

A HF ; BH20 ; BNH3 ;I H2S ; O HJ.

5. Kak namenuntcs ckopoctb peakumm 2NO(r) + O2(r) I 2NO2(r) npv 0AHOBPEMEHHOM YMEHbLIEHNI
KoHueHTpauun NO n O2 B 2 pasa?

A|:|B2pa3a;5ﬂB2pa3a;B|:|B24pasa;r|:||324pa3a;,£l,|:|BSpas.

6. B kakyo CTOpoHy cMecTuTCS paBHoBecue cuctembl N2 + 3H2 [ 2NH3 NPV MOBbIWEHNN
naBneHns?

A He cmecTuTtcq; b B ctopoHy N2 1 H2; B B ctopoHy NH3.
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7. YKasatb, Kakne U3 HUXecnenyrowmx yTBepXaeHnin npaBunbHbl: A 9HLOTEPMUYECKNE peakunn He
MOryT NpoTeKkaTb CaMomnpon3BONbHO; b aHAOTEPMMYECKME peakUmmn MOryT NpoTekaTtb npwu
LOCTaTO4YHO BbICOKMX TemnepaTtypax, eC/ii U3BMEHEHNEe SHTPOMUKN peakummn NoNoXnUTeNbHo; B
SHOOTEPMUYECKME peakumy MOryT NpoTekaTb NPU AOCTAaTOYHO HU3KMX TemnepaTypax.

8. Onpepennte, Kakoe BelwecTso Npu pacteopeHun 2 r 8 200 r atunosoro adpupa (E=2;
tknn=34,50C) noebicuT TeMnepatypy kuneHns no 34,650C7

A NaBr; b KCI; B Lil; I" NaCl; O LiBr.

9. B KakOM COOTHOWEHMN HAaX0AATCA KOHUEHTpauumn NpoaykToB gmccoumaumm opTopoctopHoOm
kucnotbl (Koucce.1>Kaucc.2>Kgucc.3)?

A H2P04ll sHPO42[l >P043ll: B H2PO4ll <HPO42[] <PO43[l; B HPO42[l >H2P04ll >P043[:
I HPO42[l >P043ll >H2P04(: O PO43[l >H2PO4ll >HPO42[l.

10. KoHcTaHTbl ycTonumnsocTy noHos [Ag(NO2)2]- n [Ag(CN)2]- paBHbl COOTBETCTBEHHO 7,7*102 1
1,3*1020. KakoBo COOTHOLWEHWE paBHOBECHbIX KOHUEHTpaumin noHos Ag+ B pacteopax K[Ag(NO2)2]
(C1) n K[Ag(CN)2] (C2) oanHaKkoBow MONSAPHOWM KOHLIEHTpauumn?

A C(Ag+)1>C(Ag+)2; b C(Ag+)1<C(Ag+)2; B C(Ag+)1=C(Ag+)2.

11. MP(PbS) = 1°10-29. Bbluncnnte pactBopmMMOCTb CONM (MONb/N).

A 1-10-29; b 3:10-15; B 3:10-14; " 1-10-15; [ 3-10-28.

12. Boiyncnute 91 C ranbBaHNY4eCKOro anemMeHTa CoCcTosWwero 3 Au-anektTpoaa, norpy>XeHHoro B

1:10-6 M pacteop AuCI3 n Sn-anektpona, norpyxeHHoro B 1-10-6 M pacteop SnCI2. EO(Au3+/Au)
= +1,50B; EO(Sn2+/Sn) = [10,14B.

A [11,640; B +1,699; B +1,640; I +1,935; [ [11,699.

13. YpaBHANTE OKUCINTENBHO-BOCCTAHOBUTENbHYIO PEAKLMIO U OTBETLTE HA BOMPOCHI.

Cu + H2S05 [I Cus04 + ?

1) Ckonbko monekyn kucnotbl Kapo (H2SO5) yuyacteyet B peakuumn? A 6; 65 1; B 2; T 3; [ 4.
2) Ckonbko Monekyn Boabl obpasyetca? A0; b 1; B 2;T 3; [ 4.

3) YeMy paBeH akBuBaneHT okucnutena? A 64:2; b 64/2; B 64/4; 1 114:2; [1 114/2.

Bunetr ¢ 8

1. Onpepennte NNoTHOCTL (r/n) cMecn, cogepxauwern 60 Mmon.% N2 n 40 mon.% H2.

A (0,628 + 0,42)/22,4; b (0,628 + 0,4°2); B (0,6:28'0,4-2)/(0,6°28 +0,4°2).

2. Ha cKonbKMX rnaBHbIX 9HEPreTUYEeCKMX YPOBHSX pacrnpefeneHbl 91eKTPOHbl y atoMa HUKens?
A2;:63;B4;I7;18.

3. KakoBa rubpuansaumsi KpemHus B monekyne SiH4 ?

A HeT rmbpunansaumm; b sp; B sp2; " sp3; [ d2sp3.

4. lMoscHWTE N3MeHeHe OnuHbl CBA3M B pady ranoreHosogoponos: H?F, H?Cl, H?Br, H?J.

A He namensietcs; b D; B [.

5. Ins peakumn X + Y = Z npu Cx=2 monb/n n Cy=1 Monb/n ckopocTb peakuumn pasHa 0,30
MONb/(Nn"4ac). Bblumcnnte KOHCTaHTY CKOPO CTU.

A0,15;60,4;B0,6; 0,4, 00,9.

6. B crcteme yctaHoBunoch pasHosecve 2C02 [ 2CO + 02, [H=563 kOx/mMonb. B kakyto cTOPOHy
OHO CMECTUTCS NPU MOBbIWEHNN TEMNEPATYPbI?

A ne cmectutces; B U ;B L.
7. B xakoM 13 cnenyowmx cnyyaeB peakums BO3MOXHA Mpu Ntobbix Temneparypax:
A [IH<0, 1S>0: B [IH<0, 1S<0: B IH>0, IS>0: I IH>0, 1S<0:

8. M r HeanekTponuTa pacTBopeHo B G I pacTBOPUTENS, UMEIOLLETO KPUOCKOMUYECKYH MOCTOSAHHYHO
K. KakoBa monekynspHas macca M pacTBopeHHOro selecrsa?

A (Km)/(0tG); B (It G)/(K'm); B (K-G)/(Ut'm-1000); I (K'm"G)/(t-1000);

I (K'm-1000)/((t-G).

9. Pacteop conepxut 0,01 mong H2CO3 n ctonbko xe HCI B 1 n pactBopa. Yemy paBHa
KOHLLeHTpauus noHoB Bogopoaa (Monb/n)?

3AEKTPOHHELBH
YHHBEPCHTET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby
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A 0,01; 6 0,02; B 0,03; T 0,06.

10. Noaunp kanus ocaxnaet cepebpo B Buae Agl ns pacteopa [Ag(NH3)2]NOS, Ho He ocaxpaeT
ero n3 pactesopa K[Ag(CN)2] Toi xe MONSpHON KOHUEHTpauumn. KakoBo COOTHOLWEHNE MeXay
KOHCTaHTamMu HecTomkocTn noHos [Ag(NH3)2]+ (D1) n [Ag(CN)Z]D (D2)?

A ([11)>2); 6 (01)<(l2); B (01)=(02).

11. KakoBo koopauHaumnoHHoe 4mcno Co2+ B komnnekce [Coen2(C204)]?

A2;63;B4;I6;[8.

12. Boiyucnute 9C ranbBaHNY4eCKOro aneMeHTa cocToswero 3 Ag-anektpoaa, Norpy>XeHHoro B

0,01 M pactesop AgNOS3 n Mn-anektpogaa, norpyxeHHoro B 1:10-4 M pactsop MnCI2. EO(Ag+/AQ) =
+0,80B; EO(Mn2+/Mn) = [11,19B.

A +0,626; b [10,626; B + 1,990; I [11,990; I +2,226.

13. YpaBHSANTE OKNCINTENBHO-BOCCTAHOBUTENbHYIO PEAKLMIO U OTBETLTE HA BOMPOCHI.
As2S3 + NaOH + CI2 [l Na2SO4 + Na3AsO4 + NaCl + ...

1) Ckonbko monekyn CI2 yyacteyeTt B peakuumn? A2; 6 3; B 6; 1 10; [ 14.

2) Ckonbko Monekyn Boabl obpasyetca? A6; b5 2; B 10; T 14; [1 20.

3) YeMy paBeH akBumBaneHT okucnutena? A 71:2; 6 71/2; B 71; [ 246/4; L1 248/28.

bunet @ 9

1. Bbluncnnte MONeKynspHyto Maccy (B r) rada, ecnv nnotHocTb ero npu 270C n 304 klMa pasHa 2,1
r/n.

A (304-103)/(2,1-8,314-300); b (2,1-10-3-8,314-300)/304000; B (2,1-:8,314:27)/304;

I (8,314:300°2,1)/304.

2. KakoBa CTpyKkTypa ypoBHS C =4 atoma 3onota?

A 4524p64d104f14; b 4524p64d104f0; B 4524p64d04f0; [ 4524p64d104f7; [ 4524p64d5417.

3. Ykaxwute tun rubpuansaumm opbutaneii Se B Monekyne H2Se, ecnv yron mexay CBsSi3siMu paBeH
900. A HeT rmbpuamnsaumnu; b sp; B sp2; I sp3; [ d2sp3.

4. B monekynax kakux Bewects, F2, Cl2, BCI3, CO2, CF4, N2, N203, SO3, 0b6pa3sytoTcs TONbKO
0-CBA3N?

A F2, ClI2, BCI3, CF4; b N2, N203, SO3; B BCI3, CO2, CF4; I CI2, BCI3, CO2, CF4.

5. Bo ckonbko pas cTaHeT 6onblue CKOPOCTb NPSMOIA peakumm No CPaBHEHUIO CO CKOPOCTbIO

obpatHoi peakuun B cucteme 2NO + O2 = 2NO2 npu yBenmyeHumn gasneHus B cucteme B 10 pas?
A10;65102;B 103; I 104; O 105.

6. B kakylo CTOpoHy cMecTuTCS paBHoBecue B cucteme H2 + Cl2 [ 2HCI NPV NOHNXEHUN
nasneHnsa? A He cmectutcs; b B ctopoHy H2 n CI2; B B ctopory HCI.

7. He npou3Boas BbIMMCIEHUI, ykasaTb, Ans kakux npoueccos 1S>0:

A MgO(k)+H2(r)=Mg(k) + H20(x); B C(k)+CO2(r)=2CO(r); B 4HCI(r)+02(r)=2CI2(r)+2H20(r);

I NH4NO3(k)=N20(r)+ 2H20(r).

8. Kakow 13 pactesopoB obnanaet 60nblMM OCMOTMYECKMM AaBNEHNEM: 1-bii pacTBop - B 1 11
auetoHa 15 r ctupona C6H5CH=CH2; 2-oin pacTteop - B 1 n aueToHa 15 r reTpasatuncemHua
Pb(C2H5)47

A 1-biin; b 2-0i1; B 0ba pacTtBopa nMetoT oamHakoBoe Pocm.

9. CmewwmBatoTcs pasHble 06bembl 0,06 M Ba(OH)2, 0,03 M HNO3 1 0,03 M H2SO4. Bbiuncnute pH
Nony4YeHHOro pacTeopa.

Allig(3:10-2); B lig10-2; B ig10-11; I Oig(3-10011); O Oig10-12.

10. KoHcTaHTbl ycTonymBoctn noHos [Ag(NH3)2]+ n [Cd(NH3)4]2+ 6113kn No 3HAYEHNIO 1
coctasnstoT 1,08'107 n 1,32:107. YkasaTb COOTHOWEHME KOHLEHTpauunin cBob6oaHbIX MoHoB C(Ag+)
n C(Cd2+) B pacteopax [Ag(NH3)2]Cl n [Cd(NH3)4]CI2 ognHakoBOi MONSIPHONM KOHLIEHTPauun B
npucytcTteum 0,1 monb/n NH3.

A C(Ag+)>C(Cd2+); b C(Ag+)<C(Cd2+); B C(Ag+)=C(Cd2+).

11. Yemy paBeH pH 0,01 M pacTBopa conu, 06pa3oBaHHOl cnabbiMy OCHOBAHWEM 1 KUCNOTOR, eCnn
KOHCTaHTbl anccoumnaumm paeHbl Kkncen.= KocH.=10-12.
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A5;66;B7;I8;109.

12. Boiyucnute 9C ranbBaHnyeckoro anemeHta coctoswero n3 Ni-anektpoaa, norpy>XeHHoro B
0,01 M pacteop NiCI2 un Cr-anekTtpona, norpyxeHHoro B 0,001 M pacteop CrCI3. EO(Ni2+/Ni) =
[10,23B; E0(Cr3+/Cr) = [10,74B.

A +0,510; 6 [10,970; B [10,510; I +1,088; 0, [10,972.

13. YpaBHSANTE OKNCNINTENBHO-BOCCTAHOBUTENbHYIO PEAKLMIO U OTBETLTE HA BOMPOCHI.
H202 + H2S4 [] H2S04 + ?

1) Ckonbko monekyn H202 yyacteyeTt B peakuun? A6; b 7; B 2; I 13; L1 26.

2) Ckon bko Monekyn Boabl obpasyetcs? A2;64;B6;T 8; 0 10.

3) YeMy paBeH akBumBaneHT BocctaHosutena? A34; b 34/2; B 130/22; I 130/2; [ 130/26.
bunetr @ 10

1. Onpenennte aKBMBANEHT KaAMUS, €CNN U3BECTHO, 4TO Npu pacTteopeHun 10 r Cd B consHom
kucnote no peakumn Cd +2HCI = CdCI2 + H2 Bbigensetcs 2 n H2 npu H.y.

A 2:10/22,4; b 22,4'10/(2'2); B 22,4:2:10/2; [ 22,4:10/2.

2. CKONbKO 9NeKTPOHOB HaxoamTcsa Ha 5d-noaypoBHe atoma CBUHUA?

A2;66;B8;I10; 11 14.

3. B kakoi1 monekyne - BF3 nnn NH3 3HaveHne gunonbHoro MomeHTa 6onblue?

Ay BF3; By NH3; B npubnnantenbHo pasHbil.

4. KakoBa kpartHocTb cBa3un B monekyne CO (meton BC)?

A1;61,5;B2;2,5; 3.

5. I1ee peakumn npu 300C npoTtekatoT ¢ 0AUHAKOBOW CKOPOCTbIO (U1= u2). TeMnepaTypHbIi
KO3hpULIMEHT NepBoii peakuun paseH 4, BTopoli - 3. Kakoso byneT oTHoweHue ul/ u2 npu 500C?
A 3/4; 5 9/16; B 27/64; " 16/9; L1 64/27.

6. B cucteme yctaHoeunock pasHosecue Fe304(k) + CO(r) I 3FeO(k) + CO2(r). B kakyto cTOpoHy
OHO CMECTUTbLCS NPW MOBbIWEHNN AABNEHNA?

A ne cmectutces; B U ;B L.

7. Ecnn IH<0 1 [1S<0, 10 B Kakom cnyyae peakumnsa MOXeT npoTekarb CaMonpon3BOJbHO:

A |0H| > [TOS|; B |UH| < |TOS|; B |OH| = |TOS| ?

8. KakoBa MonbHas gons nupmnanHa C5H5N B pacTtBope, cogepxauem 237 r Bewectsa n 126 mn
BOObI?

A 237/(126+237); b 237/126; B 0,3; " 3/7.

9. Pacteop comepxut 0,01 monen NaOH n 1o xe konudectso monein NH4OH B 0,5 n pacTsopa.
YeMy paBHa KOHLIEHTpaLms noHos ruapokcvna OHI (Monb/n) ?

A0,01;B60,02;B0,04;1 12,3; 0, 1,7.

10. PactBopumocTb conu AB2 pasHbl 0,02 r 8 100 mn pacteopa. M.m. conn pasHa 200. Boluncnute
MP.

A 1-10-3; 6 1:10-6; B 4:10-9; ' 2°10-9; 1] 1-10-9.

11. Boiuncnute pH 0,0001 H. pacTBopa conu, 06pa3oBaHHON 0JHOOCHOBHBIMU Cnabow KUCNOTON 1
CUNbHbIM OCHOBaHWEM, ECNN KOHCTaHTa guccoumnaumm cnaboi Kucnotbl paeHbl 1-10-12.
A11;62;B12;I 13; 1 3.

12. Boiuncnute 91 C ranbBaHN4eCKOro anemMeHTa cocToswero n3 Pb-anektpona, norpy>XeHHoro B

1-1006 M pacTBop PbCI2 u Pb-anektpona, norpyxeHnHoro B 1-1004 M pacteop Pb(SO4)2.
E0(Pb2+/Pb) = [10,13B; EO(Pb4+/Pb) = +0.84B.

A [11,088; 6 +0,710; B [10,474; T +0,474; 1 +1,088.

13. YpaBHANTE OKMCNNTENBHO-BOCCTAHOBUTENbHYIO Peakuuio 1 OTBETbTE Ha BOMPOCHI.
FeS2 + HNO3 [l Fe(NO3)3 + SO2 + NO2 + ...

1) Ckonbko monekyn HNO3 yyacteyet B peakuun? A 14; 6 2; B 5; T 8; 11 11.

2) Ckonbko Boabl 0bpasyetca? A11;69;B7;I 5; [ 3.

3) Yemy paBeH akBuaneHT okucnutena? A 63; 5 63:11; B 63/11; 1 120/11; [0, 120°11.
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7.1. OcHOBHas nuTteparypa:
1. KoposuH H.B. n gp. Obwas xumus. Teopus n 3agaum. Cl16.: JlaHb, 2014. 496 c. Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=51723

2. OcHoBbl xumuu: YuyebHuk / B.I'. MeaHoB, O.H. MNesa. M.: KYPC: HNLU MH®PA-M, 2014. 560 c.
Pexwum poctyna: http://znanium.com/bookread.php?book=421658

3. AnekcaHgposa 9.A. n gp. AHanuTuyeckas xmmms. TeopeTnyeckne 0CHOBbI 1 nabopaTopHbIii
npakTukyMm: B 2 kH. KH. 1. Xumunyeckne metoabl aHanmaa. M.: KonocC, 2013. Pexum goctyna:
http://www.studmedlib.ru/book/ISBN9785953207416.html

4. MNaenos H.H. Obwas n HeopraHuyeckas xmmus. Cl6: NaHb, 2011. 496 c. Pexxum gocTyna:
https://e.lanbook.com/book/4034.

5. MeToauyeckoe nocobue no obuwer XMMum anst CaMocTosTeNbHOM paboTbl CTyAeHTOB. KasaHsb:
Ky, 2009. 132 c.

7.2. [lononHutenbHasa nuteparypa:

1. AdbaHacbeB b.H. Akynosa 0., dusnyeckas xumns. [OnekTpoHHblin pecypc]. CI6.: laHb, 2012.
416 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4312

2. Maeno., H.H. Obwas n HeopraHuyeckas xmmus. [9nekTpoHHbI pecypc]. CM6.: NlaHb, 2011. 496
c. Pexum poctyna: http://e.lanbook.com/book/4034

3. Obwas xumms [OnekTpoHHbI pecypc] / Monkos B.A., lNy3akos C.A. M. : TOOTAP-Meaua, 2010.
Pexwum poctyna: http://www.studmedlib.ru/book/ISBN9785970415702.html

7.3. UHTepHeT-pecypcChbl:

KapanetbsaHu M.X., OpaknH C.N. Obwas n HeopraHnyeckas Xumms -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

HeopraHuyeckas xumus. Jlekunmn ons ctyoeHTos nepsoro kypca. MI'y -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

Ob6pazoBatenbHblil noptan no xummm - http://www.xumuk.ru/encyklopedia/2123.html
ObpaszoBatenbHblii nopTan no xmmum - http://www.chemiemania.ru/chemie-99.html
ObpasoBaTenbHblii pecypc - http://media.ls.urfu.ru/chemistry/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHMe ONCUMNINHDI "HeopraqueCKaﬂ xmmmns" npeanonaraeT UCnob3oBaHUe cliefyouero
MartepunanbHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme " BrnbnuoPoccurka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCKMX N30atenbCTs, a Takxe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTefibHOro NpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSM henepanbHbIX roCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedeparbl, guccepraLmm, SHUUKNONEeaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM chefepanbHbIX rOCyAapPCTBEHHbIX 0Opa30oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx n3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCmManbHOMY KONMMYECTBY NPOCOUIbHbBIX HAnpasneHnn ¢
cobnogeHneM BCex aBTOPCKUX N CMEXHbIX NPas.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI NMTepaTtype no OCHOBHLIM AMCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nomHble
KOMMAeKTbl HEOBX0AMMO NNTEPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMI rOCYLAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

Nabopatopus kadpeapbl HEOPraHN4Yeckor xumMmmn, 06opyLoBaHUHHASA NpUbopaMun 1 peakTuBamm

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmmn ®rOC BIMO n yyebHbIM nnaHoM no
cneumansbHocTh: 30.05.01 "MeaumunHckas buoxmmmsa” n cneunannsaunm He NPenyCMOTPEHO .
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Mporpamma aucumnnuHbl "HeopraHudeckas xumms"; 30.05.01 MeauumHckas 6uoxmMns; 3asedyowwmin kadenpon, o.H. (npodeccop)
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