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Mporpamma ancumnivHbl "HayyHble OCHOBbI WKOAbHOMO Kypca no xumun"; 020100.62 XumMns; npodeccop, A.H. (npodeccop) MankuHa W.B.
, BOLEHT, K.H. (BoueHT) Xypasnesa tO.U.

Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, O.H. (npodpeccop) MankmHa N.B. Kadenpa
BbICOKOMOJIEKYNSAPHbIX M 9NEMEHTOOPraHNYEeCKNX CoeauHEHU XUMNYECKM MHCTUTYT uM. A.M.
Bytneposa , 1lrina.Galkina@kpfu.ru ; noueHT, K.H. (goueHT) Xypasnesa tO.W. Kachenpa
HeopraHM4yeckom xmummm Xnmudecknii MHCTUTYyT M. A.M. Bytneposa , Yulia.Zyavkina@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

oBnageHne goyHOaMeHTanbHbIMW OCHOBaMM 0BLWeit, HEOPraHNYECKO U OPraHN4YecKom XMMuN,
TeopeTnyeckoe N3noxeHne CoBpPeMEHHbIX OCHOB XMMUK, a TakXe YacTn dpakTU4ecKoro Mmatepuana
no XUMUKW psaa 31EMEHTOB, HA NPUMepe KOTOPbIX 3aKPennarTca TeopeTnyeckmne npeacTaBneHmns;
oBnajeHve mMeTogamu nenarornkm U METoOANKM npenoaaBaHns XMMUN, yMEHNEM OOHOCUTL B
JOCTYMHOW Ang yyalmxca oopme nanaraemblie npeacrasneHns, Hasbikamm nposeneHns
JEeMOHCTPaLMNOHHOIrO XMMNYECKOro aKCrnepmuMeHTa.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.5 MNpodeccrnoHanbHblin" 0CHOBHOW
obpasosaTtenbHoi nporpammbl 020100.62 XrMus 1 OTHOCMTCS K AUCLUMNNMHAM N0 BbIOOPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

dvcumnnnHa oTHOCUTCS K BapmaTMBHOM YacTn yyebHoro uukna C1 (kypc no Boibopy). OHa
6asvpyeTcs Ha 3HAHWSX U YMEHWUSX, BbipaboTaHHbIX NMPY NPOXOXAEHMM 06WmMX NPpodecCcnoHanbHbIX
KypcoB 6a3oBoii Yactu umkna C3.

3. KomneteHuuun obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEeHUNN:

PacwucpoBka
npuobpeTaeMon KOMNeTeHL MU

3HaeT OCHOBHbIE MOJIOXKEHUA N METOObl COUMalbHbIX,

Lncpp komneteHLUN

OK-1 ryMaHUTapPHbIX 1 3KOHOMUYECKUX HaykK, CnocobeH Ncnonb3oBaTtb

(0bLWeKyNbTypHbIE NX NPY peLleHnn counanbHbIX U NPodpeccnoHanbHbIx 3aaa4 u

KOMMNEeTEeHUnK) crnocobeH aHanM3npoBaTb CoLNanbHO-3HAYUMbIE NPOBNEMbI 1
npoLecchl;

[K-2 NOHUMAET POosfib €CTECTBEHHbIX HayK (XMMUKX B TOM YUCne) B

(MPOPeCCUOHANBHBIS Bbl aéoTKepHa 4YHOro MMPOBO33 eyHVlsl'

KOMneTeHuunm) P y P P ’

MK-24

(NPOCECCHOHANbHbIE Bnageet metonamu otbopa matepuana, npenonaBaHus u

KOMMETEHLINN) OCHOBaMWU yrnpasieHnst NpoLeccoM oby4YeHuUs B WKONE;

MK-25

(NMpodpeccmoHanbHble Bnageet 6a30BbIMM HaBblKaMy NeOarornieckon NesTenbHOCTY;

KOMMeTeHuun)

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHbI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE MOHATUA N 3aKOHbl XMW, TEOPETUYECKNE MNONOXEHNA N 06u.u/|e BOMpPOCHbI, COBpPpEMEHHbIE
npenctaBnieHns o CTpoeHun atomMa 1 eBewecTea, O XUMMNYECKOW CBSA3M, OCHOBHbIE KJ'IaCCI/ICpVIKaLI,VII/I n
HOMEeHKnaTtypbl, UMEHHbIE peaKkunn B XnuMnu, o cynpOMoneKynﬂpHoM XUMUN, HAHOTEXHONOINSAX N
HaHOMatepunanax.

2. IONXEeH yMeTb:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 735014 5AE
CtpaHnua 3 n3 29. il YHI:I

S OEALIK G



Mporpamma ancumnivHbl "HayyHble OCHOBbI WKOAbHOMO Kypca no xumun"; 020100.62 XumMns; npodeccop, A.H. (npodeccop) MankuHa W.B.

, BOLEHT, K.H. (BoueHT) Xypasnesa tO.U.

nonb3oBaTtbcs [epnoanyeckoit CUCTEMON XMMNYECKUX NEMEHTOB, TEOPUE XMMUYECKOTO CTPOEHUS
opraHun4eckunx coeauHeHunin A.M.byTneposa, NoHMMaTb 3aKOHOMEPHOCTM NPOTEKAHMS XUMUYECKUX
peakuuin B pacTBopax 1 TBepaoi dpase, OCHOBbI XMMUYECKO TEPMOONHAMUKM U KUHETUKMN.

3. OONXEeH BnageTb:

MeToaamy Nefarorukn U METOAUKN NPENoAaBaHNs XMMUA, yMETb OHOCUTb B LOCTYNHON ANs
yJawmuxcs oopMe uanaraemble NpeacTaBneHns, HaBblikamMmm NPOBEAEHUS LEMOHCTPALMOHHOMO
XUMUYECKOr0 3KCMNEepUMEHTA.

4. nONXeH OJEMOHCTpPMpOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

BnageHnsa Metogamu negarorukm v MeToaukmn npenogasaHns XmMnu, yMetTb OOHOCUTb B OOCTYMNHOM
ANg ydalmxcsa oopme n3naraemble npencrasneHns, HaBblkaMm NPoBeaeHNs 0EMOHCTPaLNOHHOIo
XNMNYEeCKOro aKkcnepmnmeHTa.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOoayns
Obwas Tpya0eMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLMMAUHBI 3a4eT B 8 cemecTpe.

CyMMapHo no gucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas pabota oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYecTBO ANs AoMycKa K 3a4eTy
28 bannos.

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

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

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

54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLUNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens WX TpyA0eMKOCTb TekyLime coopMbl
N 'D'"Kn"(")'g;ﬂ;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumu MpakTnyecknellabopatopHbie
3aHATUA pa60Tb|
Tema 1. OCHOBHblE nomauHee
1. [NOHATMSA N 3aKOHbI 8 1 4 0 0 3afaHune
XUMUN.
Tema 2. CTpoeHue nomauHee
2. |aNeKTPOHHbIX 06onoyek 8 2 2 0 0 3afaHue
aTOMOB.
Tema 3. Tunbl
” MallH
3. [XMM4eckux cBaseil. 8 3 5 0 0 ggu:Hm:e
" |BaneHTHOCTb U CTEMEHDb
OKNCNEHUS.
Tema 4.
Knaccugomkaums n noMallHee
4. |[HoMeHKnarypa 8 4 2 0 0 3apaHve
XMMMNYECKUX BELWECTB U
peakumia.
Tema 5. PactBopbl,
peakumn B BOOHbIX nomatHee
5. |pacTeopax n 8 5 2 0 0 3anaHve
OKUCNUTENBbHO-BOCCTAHOBUTENBHbBIE
npoLecchl.
PerncrpaumnoHHblii Homep 735014 DAEKTPOHHEH
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Tema 6. S
ema 6. Obuwa nomauHee
6. [ apakTepucTaKa 8 6 2 0 0 3afaHue
" |[HemeTannos (0630p
CBOIWCTB).
oMallHee
Tema 7. O6061weHne A
7. AHAH WA 8 7 2 0 0 3anaHve
Tema 8. Obwas
xapakTtepucTuka nomauHee
8. [MeTannos. WWenoyHbie n 8 8 2 0 0 3apaHve
LenIo4YHO-3eMerbHble
mMeTannbl.
oMallHee
Tema 9. lNepexogHble N
9. METANbL. 8 9 2 0 0 3apjaHue
Tema 10. Nogrotoeka
pedoepara no ogHom n3 KOHTpONbHas
10.|BbIOpaAHHbIX TEM. 8 10 2 0 0 paboTta
[MpoBeneHune
KOHTPONbHOW paboThl.
11 Tema 11. Xummnyeckune 8 11 5 0 0 ggz:;”;:e
‘[BHaHUSA OPEeBHUX.
Tema 12.
Knaccundmkaums
omonknaTypa ROMaLHe
12.
2 OpraHNYECcKIX 8 12 2 0 0 3anaHve
coenuHeHnn no
cucteme NIOTMAK.
Tema 13. Pewerne
KOHKPETHbIX MPUMEPOB
MallH
13 |10 cocTasnenio 8 13 2 0 0 ggu:Hm: °
‘[Ha3BaHMN CNOXHbIX
OpraHn4yeckmx
COeONHEHNIA.
Tema 14. [OMALHEE
14 ONeKTPoOTPULLATENbHOCTb, 8 14 5 0 0 sananmne
‘|BaN€HTHOCTb U CTEMEHDb
OKUCNEHNS.
Tema 15.
oMallHee
OkuncnnTenbHO-BOCCTaHQBUTENbHIbIE A
15, e & 1 15 2 0 0 3afaHme
OpraHn4eckKomn XMMun.
Tema 16. IMeHHble nomailuHee
16.|peakuun B 8 16 2 0 0 3anaHve
OpraHn4eckom XMMnn.
Tema 17. VIMEHHbI
pgasumm B ° ° noMallHee
17. o
OpraHYecKoi 8 17 2 0 0 3apjaHue
XVIMUW (LIKONbHbIA KypPC).
PerncrpaumnoHHblii Homep 735014 DAEKTPOHHEH
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Buabl n yacobl
Pasgen ayauTopHon paboTbl,
Henensa MUX TPYAOEeMKOCTb Tekywume cpopMbl
N .D.Vllt\:nL(l.)Vll'Ir,I.IV;I'HbI/ CemecTp cemecTpa (B yacax) ‘{( ompﬁl ﬂp
ay Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI

Tema 18. Noarotoska

pedoepara n

npencraeneHve

npeseHTaunu no ogHoOn KOHTpONbHas
18.|M3 BbIOPaHHbIX UMEHHbIX| 8 18 6 0 0 pabota

peakumin. Ob6obueHne

3HaHui. [NpoBeneHune

KOHTPONbHOW paboThbl

Tema . toroesas 8 0 0 0 3aver

doopma KOHTponsA

Ntoro 42 0 0

4.2 CopepxaHue OUCLUMNIMNHbI
Tema 1. OCHOBHbIE NOHATUS U 3aKOHbI XMMUW.
JNleKLMoHHOoe 3aHsiTne (4 4yaca(os)):

MecTo xumnn B ectecTBo3HaHun. Macca un aHeprus. OCHOBHbIE MOHATMSA XuMUK. BelwecTso.
Monekyna. AToM. 9nekTpoH. IoH. Xumnyeckuin anemeHT. Xummnyeckas popmyna. OTHOCUTENbHbIE
aToMHas un MonekynspHas maccbl. Monb. MongapHas macca. Xumnyeckme npespateHus. 3akoH
COXpaHeHns Macchbl 1 3Heprumn. 3aKoH NOCTOSAHCTBA cocTaBa. CtexmomeTpus.

Tema 2. CTpoeHune 3neKTPOHHbIX 060/104EeK aTOMOB.
NeKLuMoHHoe 3aHsiTne (2 yaca(os)):

CTpoeHI/Ie ANEKTPOHHbIX obonoyek atomoB. KBaHTOBbIE Yncna. ATOMHblE Op6I/IT8J'II/I. SﬂeKTDOHHbIe
KOHQouUrypaumm atomoB B OCHOBHOM BO36y)K,EI,eHHOM COCTOSAHUNSAX. nepI/IO,D,I/Il-IeCKI/IIZ 3adKOH
O.N.MeHneneesa u ero 060CHOBaHME C TOYKU 3PEHNA 3NEKTPOHHOIo CTPOEHUA aTOMOB.
I"IepmouvlquKaﬂ cncTtema 31eMEeHTOB.

Tema 3. Tunbl XxuMnuyeckunx cesa3enn. BaneHTHOCTb U cTeneHb OKUCIeHUS.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Twvnbl XMMUYECKUX CBSI3EI: KOBaNEHTHas, MOHHas!, MeTannmyeckas. MexaHnambl 0bpasoBaHms
KOBaNIEHTHOW CBA3UN: 0OMEHHbIA 1 AOHOPHO-aKLENTOPHbIA. SHEPrUst CBA3N.
ONeKTpooTPULATENbHOCTb XMMNYECKMX dNEMEHTOB. [NongapHocTb cBaaun. KpatHble cBa3n. Mogenb
rmbpuansaummn opbutaneii. CBsa3b 3NEKTPOHHON CTPYKTYPbl MONIEKY C UX FTEOMETPUYECKIM
CTPOEHVEM (Ha NpuMepe COeOUHEHUN SNeMeHTOoB 2-ro nepuoaa). BaneHTHOCTb 1 cTeneHb
okucneHns. CTpykTypHble goopmynbl. Izomepus. Bugbl naomepumn, CTpykTypHas v
NPOCTPaHCTBEHHAs n3omepus. ArperaTHble COCTOSIHUS BewecTBa U nepexoibl Mexay HAMK B
3aBUCMMOCTUM OT Temrepatypbl 1 gasneHus. ['asbl. [[a30Bble 3aKOHbI. YpaBHeHMEe
MeHpaeneesa-KnaneipoHa. 3akoH ABoranpo, MONSIpHbIn 06beM. XKuagkoctn. Accoumaums Monekyn B
Xuakoctax. Teepable Tena. Turbl KPUCTANINYECKNX PEWETOK: aTOMHbIE, MOHHbIE, MONTIEKYNSIPHbIE,
MeTannuyeckue.

Tewma 4. Knaccudpumkaumsa v HomeHKnatypa XMMU4eCckux BeLLLecTs U peakLUn.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

PernctpaunoHHbin Homep 735014
CtpaHnua 6 ns 29.
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Mporpamma ancumnivHbl "HayyHble OCHOBbI WKOAbHOMO Kypca no xumun"; 020100.62 XumMns; npodeccop, A.H. (npodeccop) MankuHa W.B.
, BOLEHT, K.H. (BoueHT) Xypasnesa tO.U.

VHouBnpoyanbHble BelwecTsa, cMecu, pacTteopsbl. [pocTbie BewecTtea, annotponus. Metannbl n
HemeTannbl. CnoxHble Bewectsa. OCHOBHbIE KNAcChl HEOPraHNYeCKMX BELWECTB: OKCMIbI,
OCHOBaHUS, KMCNoTbl, conn. OCHOBHbIE KNacChl OPraHNYeCckrx BELWECTB: YyrneBoaopoabl, ranorex-,
Kncnopoa- v asotcoaepxauume sewectsa. Kapbo- u retepounkibl. [lonnmepsl 1 MakpoMonekysbi.
XvMu4yeckue peakumm n nx knaccudpukaums. Tunbl paspbiBa XMMUYeCckunx cea3en. [ oMo- n
retreponutuyeckne peakumm. OKUCAUTENbHO - BOCCTAHOBUTENbHbIE peakummn. Tennosble agodekThl
XMMUYECKMX peakuuin. Tepmoxmmmnyeckme ypasHeHNs. CKOPOCTb XMMUYECKON peakuun.
3aBUCMMOCTb CKOPOCTW peakunii OT KOHLLEHTpauun (3akoH OeNCTBYOWMUX Macc), Temneparypbl
(npasuno BaHT-I'odbdpa). SBneHne katanuaa. Katanusartopsbl. [lpyMepbl Katanutnyeckmnx
npoueccos. ObpaTtumMble peakumn. XumMmyeckoe paBHoBecue. KoHcTaHTa paBHOBECKS], CTEMEHb
npespaleHns. CMmelleHne XMMMYeCKoro paBHOBECUS MO AEeNCTBMEM TeMnepaTtypbl 1 OaBneHus
(koHueHTpauwun). MNpuHumn Jle WaTenbe.

Tema 5. PacTBOpbl, peakuum B BOOHbIX pacTBOpaxX U OKUCNIUTENIbHO-BOCCTaHOBUTE/bHbIE
npoLecchbl.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

PacTtBopbl. MexaHn3m obpa3oBaHnsi pacTBOPOB. PacTBOPMMOCTb BELWECTB 1 €€ 3aBUCUMOCTb OT
Temnepatypbl 1 Npupoabl pacteopuTens. Cnocobbl BbipaXeHMS KOHLEHTpALUM pacTBOPOB:
MaccoBas OONs, MONSpHAs KOHLUEHTpaums, o6 beMHas nons. 9nekTponutbl. Pacteopsl
SNEeKTPONUTOB. DNEKTPONUTUYECKas AnccoLmaumnsa KMCnoT, OCHOBAHUA 1N COnen.
KncnoTHO-0CHOBHbIE B3auMogencTems B pactsopax. AMcpotepHocTb. 'maponns conen. PasnnyHble
cnydau rugponunsa. VloHHble ypaBHeHns peakuuin. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakLumm B
pacTteopax. OnpegeneHne CTEXMOMETPUYECKNX KOIPMPULNEHTOB B YPaBHEHMAX
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakumnin. Pag HanpsxXeHnin MeTanios. 9NeKTponn3 pacTBopoB
1 pacnnasos.

Tema 6. O6L,as xapaKkTepucTuka HemeTannos (0630p CBOMUCTB).
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Bonopoga. M3otonbl Bogopona. CoeanHeHns Bogopoaa ¢ metannamm n Hemetannamu. Boaa.
Mepokcuma Bogopona. ManorewHbl. ManoreHosogopoabl. FanoreHnabl. Kncnopon. Okemabl v
nepokcuabl. O30H. Cepa. Ceposogopon, cynbcuabl. Okcuabl cepbl (IV) n (V). CepHuctas n
cepHas Kucnotbl U ux conun. A3ot. AMMMak, Conm aMMOHUS, NX TepMuyeckoe pasnoxeHune. Okcuabl
asoTa. A3otucrtas 1 asotHas KACIOTbl U UX conu. TepMuyeckoe pasnoxeHue HuTpaTos. Mx
okucnutenbHas cnocobHocTb. Pocdop. Okeunabl pocapopa(lll) n (V). OptodocthopHas kucnora.
Optodocgpartsl. Yrnepoa. Maotonbl yrnepoaa. [NpocTtenwumne yrnesoaopoabl: METaH, 3TUNEH,
aueTuneH. Kapbuapl kanbuns, antommHuns n xenesa. Okcnabl yrnepoga(ll) v (IV).YronbHas kucnota
n ee conun. KpemHuin. Okena kpeMHus(1V). KpeMHueBbie KMCNoTbl, CUANKaThbI

Tema 7. O606LL,eHME 3HaHWUW

JNleKLLMOHHOe 3aHsiTue (2 Yaca(os)):

"eHeTnyeckas cBA3b MeX Iy Knaccamm HEOPraHNYeCKNX COeAVHEHWIA.

Tema 8. O6Lwas xapakTepucTuka metannos. LLLenoyHble U WenoyHo-3eMeNbHbIe MeTansbl.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

LenoyHble meTannbl. Okcnapl, nepokcunabl, rngpokcunaobl 1 CONMN WENOYHbIX
meTtannos.llenoyHo3zemenbHblie MeTaNbl, 6ep|/|nn|/||7|, MarHun, nx okcuabl, rmapokcuabl 1 conu.
AntomnHnin. Okeuna, rmaopokcma n conn aJloMMHUA. I'IpeuCTaBneHme 06 antomocunmkaTax.

Tema 9. lNepexonHblie MeTansbl.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Menp, cepebpo. Okcmabl meau(l) u (1), okenn cepebpa(l). MTmapokenn meaun(ll). Conn cepebpa un
menu. LuHk. Okeng umHka. M'maopokeng unHka n ero conu. Xpom. Okeugbl xpoma(ll), (1) n (V).
Mmopokengpl n conu xpoma(ll) u (1ll). Xpomatel u guxpomartsl(VI). MapraHeu. Okcuabl mapraHua(ll) n
(IV). T'mapokcna n conn maprarua(ll). Nepmanranat kanug. Xeneso. Okcuabl xeneaa(ll), (11)-(I1l) v
(1. Mrmopokenapl n conu xenesa(ll) n (1ll). KomnnekcHble coeanHeHns xenesa.

Tema 10. Moproroska pechepara No oaHOM U3 BbibpaHHbIX TeM. [poBeAeHME KOHTPONIbHOW
paborTbl.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):
MpoBeneHne KOHTPONbHOM paboTbl No Temam 1-9.
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Mporpamma ancumnivHbl "HayyHble OCHOBbI WKOAbHOMO Kypca no xumun"; 020100.62 XumMns; npodeccop, A.H. (npodeccop) MankuHa W.B.
, BOLEHT, K.H. (BoueHT) Xypasnesa tO.U.

Tema 11. XuMnyeckue 3HaHUA OPEBHUX.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

VicTopusa BO3HUKHOBEHUS 1 Pa3BUTUS OPraHNY4eckon xuMmn. Teopusa donarnctoHa. AnXmMkn n
natpoxmmuku. Napauensc, Jlasyasbe, bepuenunyc.KasaHckas wkona XMM1KOB.

Tema 12. Knaccudpukaumsa, HoMeHKnartypa opraHuyeckux coeamHeHunu no cucreme UIOMNAK.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

OpraHunyeckune coeanHeHNs KnaccumumpyoT No ABYM OCHOBHbIM MPU3HaKam: CTPOEHMIO
YyrneponHoro ckeneta u oyHKUMoHanbHbIM rpynnam. 1o CTpoeHnto yrnepoaHoro ckeneta
pasnuyatoT aumknnyeckme, Kapbounknnyeckme n reTepoLmKnmyeckmne coeanHeHms. OpraHmyeckme
COEeOVHEHMS MO NPUPOLE PYHKLUMOHANBHBIX FPYNM AENAT HA KNacChl: CIMPTbI U PEHONbI, MPOCTLIE 1
CNOXHble 3UPbl, aMWHbI, HUTPOCOEAVHEHUS, anbAernabl N KETOHbI, KAPOOHOBBLIE KMCMOTbI N NX
amMuapl, TMONbI, CYyNbGOKMNCNOTHI.

Tema 13. PellieHUe KOHKPETHbIX MPMMEpPOB Mo COCTaBNEeHUI0 Ha3BaHUMN CNOXHbIX
opraHu4Yeckux coeauHeHNHN.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CocrtaBsneHvne Ha3BaHWi NekapCcTBEHHbIX Npenapartos No cnpaBo4HUKy Mawkosckoro. Mpasuno
3Menkn. HaseaHwme cnoxHbix nekapcTBeHHbIX npenapartos no cucteme VIOMAK.

Tema 14. AnekTpooTpULLaTeNIbHOCTb, BaJIeHTHOCTb MU CTeNeHb OKUCIIEHUSI.
JNeKuMoHHoe 3aHsiTne (2 4aca(oB)):

MoHATMSA 06 3HEePrumn MOHW3aLUMM U SHEPTUN CPOLCTBA K aNeKTPOHY. Kekyne - nonoxeHus Teopumn
Ba/IEHTHOCTW, COBPEMEHHOE onpeneneHne. CteneHb okncneHns. OKUCAUTENbHO -
BOCCTaHOBUTENbHbIE PeakLUun B OPraHNYeCcKoi XMMnn. SnekTpooTpuLaTenbHOCTb, BANEHTHOCTb Y
CTENeHb OKUCNEHNS.

Tema 15. OKucnuTenbHO-BOCCTaHOBUTE/bHbIE peakLUu B OpraHM4eCcKOu XUMUM.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

OKMUCNMTENbHO-BOCCTAHOBUTENbHbIE PEaKLMM B OPraHNYeCKOn XMMmmn. DneKTpooTpuLaTebHOCTb 1
ee KonnyectBeHHas oueHka no MonuHry, MannukeHy n Onpegny-Poxosy. Tabnuua
3NeKTPOoOTPULATENBHOCTUN. PelleHne KOHKPETHbIX MPUMEPOB NO COCTABNEHMIO OKUCIUTENBHO
BOCCTaHOBUTENbHbIX peakLnii B opraHn4yeckor XuMun. [ pobHble CTENeHN OKUCIEHNS.

Tema 16. UMeHHble peakuum B opraHu4eckom XuMun.
JNeKLMoHHoe 3aHsiTne (2 4yaca(os)):

McTopusa BO3HUKHOBEHUS UMEHHbIX peakuumn B OPraHN4eCKon XMMNN 1 MEXAHMU3CMbl UX MPOTEKAHUS:
Barnepa, Benepa, BunbsamcoHna, Biopua, NodmaHa, N'yctaBcoHa, 3ennHckoro-KasaHckoro, 3vHuHa
n KanHnuuapo (npogonxeHuve)

Tema 17. UMeHHble peakuuu B opraHM4ecKon XUMMU(LLKOJbHbIW KYpC).
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

VIMeHHble peakuumn B OpraHNYeckom xmmmm, mexaHmuambl peakumin : Kupxrodpa, Konbbe, Kyyeposa,
KoHoBanosa, llebenesa, Po3eHMyHaa-3aiueBa, CaBnya (WKONbHbIA KypC).

Tema 18. MopgroroBka pechepara n NnpeacrasneHne nNpe3eHTaLum no 04HoON U3 Bbi6paHHbIX
MMEHHbIX peakuuin. 0606LweHne 3HaHUI. NMpoBeaeHNe KOHTPONIbHOM PaboTbl

JIeKLMOHHOe 3aHsitne (6 4aca(oB)):
MpoBeneHne KOHTPONbHOW paboTbl No Temam 11-17.

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITeNIbHOM paboTbl AUCUUMIUHBI (MOLYNSA)
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Mporpamma ancumnivHbl "HayyHble OCHOBbI WKOAbHOMO Kypca no xumun"; 020100.62 XumMns; npodeccop, A.H. (npodeccop) MankuHa W.B.
, BOLEHT, K.H. (BoueHT) Xypasnesa tO.U.

CtpaHnua 9 ns 29.

Buabi
Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
NnoaroToBka
JoMallHero
3a0aHuns:
Tema 1. OCHOBHblE Sgé:%i?ble OMALHEE
. [MOHATMA 1 3aKOHbI 8 1 1
XM HeopraHn4yeckmnx 3apaHue
' COeVUHEHW.
Peakuwnn
B3aWMHOIo
nepexona
noaroToBka
JOoMallHero
3apaHua:Onpenepexmne
Tema 2. CTpoeHune XUMUNYECKUIA
. |9NeKTPOHHbIX 0bonoyek 8 2 9NEeMeHT B 1 ggzaaﬁ;eee
aTOMOB. N3NOXEHNN
aHrINIACKOro
XMUKa W
bumsnka
NnoaroToBka
JoMallHero
Tema 3. Tunbl %igi:ﬂae
XUMUYECKNX CBA3EMN. JomallHee
. 8 3 NMOHATNSA 2
BaneHTHOCTb 1 cTeneHb 3afaHve
OKNCTEHNS OTHOCUTENbHASA
) aToMHas macca
XUMUYECKOrO
anemeHTa. Kucn
noaroToBka
Tema 4 JOoMallHero
Knaccugomkaums n 3anaHns AHTyaH
JlopaH JlaByasbe JomallHee
. [HOMeHknartypa 8 4 1743-1794): 2
XUMUYECKMX BELECTB U ( ) ) v safaxne
o Ha4ano nepuona
peakunii.
KONN4YEeCTBEHHbIX
nc
NnoaroToBka
JoMallHero
Tema 5. PactBopbl, 3anaHus. Knopg,
peakuumn B BOAHbIX Nywn Beptonne
. pacTBopax u 8 5 |(1748-1822) u 2 ggxgﬂ’m”eee
OKNCNUTENBbHO-BOCCTAHOBUTENBHbIE 3aKOH
npoueccsl. COXpaHeHus
NoCTOSIHCTBA
cocTasa B
PeructpaumnoHHbiin Homep 735014 OBAEKTPOHHEH
B0l VHUBEPCHTET
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Mporpamma ancumnivHbl "HayyHble OCHOBbI WKOAbHOMO Kypca no xumun"; 020100.62 XumMns; npodeccop, A.H. (npodeccop) MankuHa W.B.
, BOLEHT, K.H. (BoueHT) Xypasnesa tO.U.

Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB
noaroTtoeka
agomauwHero

3apaHus.lNepsoe
Tema 6. Obwas rnepuoamyeckoe

XxapakTepucTuka JomallHee
. n HMe n 2
6 HemeTannoBs (063op 8 6 sharie no 3agaHue

o XUMUN.
CBOWCTB).
) OcHoBaHue

A.JlaByasbe
(1789) xypH
noaroToBka
JoMallHero
3apaHus. [1xoH
JanbToH

Tema 7. ObobueHne (1766-1844) n nomalHee
3HaHUN BBEeOEeHue B 3agaHune
HayKy HEKOTOpPbIX
CVMMBOJ/IOB
XMMUNYeckK

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

noaroToBka
JOMallHero
Tema 8. Obuwas 3apaHns. 3akoH
XapakTepucTuka KpaTHbIX

8. [Metannos. Weno4yHbie n 8 8 OTHOLWEHNN
Leno4YHO-3eMe bHble (1803) Ox.
mMeTannbl. JanbToHa n
aKcnepMeHTanbkoe
nonTtee

noaroToBka
JoMallHero
3a4aHus.
BeeneHune N.4.
Bepuennycom
MOHATUN
?xaranms? n
?annotponnsa?
XUMNYecKor

NOAroToBKa K
KOHTPONbHOW
Tema 10. Nogrotoska pabote. [0.U.
pedoepara no ogHoM N3 MeHpenees n
10.|BbIOpaHHbIX TEM. 8 10 |oTKpbITME 2
lMpoBeneHve Mepuogunyeckoro
KOHTPONbHOW paboTbl. 3akoHa.
CoBpemeHHas
doopmyn

MoAroToBkKa
Tema 11. Xumundeckune 8 11 [OMAWHEro 1 JomMaluHee

‘I3HaHUNSA BHIWX. HWA
3HaHuWs ope 3ananns 3agaHue

2 JomMaliHee
3agaHune

9 Tema 9. lNepexoaHble 8 9

) JomMallHee
" [MeTannbl.

3anaHne

KOHTPO/bHas
paboTta

11
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Mporpamma ancumnivHbl "HayyHble OCHOBbI WKOAbHOMO Kypca no xumun"; 020100.62 XumMns; npodeccop, A.H. (npodeccop) MankuHa W.B.
, BOLEHT, K.H. (BoueHT) Xypasnesa tO.U.

Buaobi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
JducumnnuHbl Plcemectpa pa6ortbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 12.
Knaccugomkaums
’ NoAroTOBK
1o [HOMeHknaTypa 8 12 ugﬂa?uSerc? 5 JomalHee
‘lopraHmyeckmnx 3anaHms 3anaHue
coeguHeHnn no
cucteme VIOMMAK.
Tema 13. PeweHuve
KOHKPETHbIX NPUMEPOB
NOAroTOBK
13 [10 cocTaBsneHuio 8 13 ugﬂa?uﬁerg 5 JomMaulHee
‘|[Ha3BaHUM CNOXHbIX 3anaHvs 3apjaHve
OpraHn4eckmx
coeauHeHNN.
Teva 14. noaroToeka
14 ONeKTpooTpULATENBHOCTD, 8 14 |nomawnero 1 JomauHee
‘|BANeHTHOCTb 1 CTENEeHb 3ananms 3anaHue
OKUCNEHNS.
Tema 15. noaroToska
1 OKMcnnTENbHO-BOCCTaH( BUTENbHbIE nomaiuHee
5. 15 |nomawHero 2
peakuuu B sanaHms 3afjaHve
OpraHn4eckom XMMun.
Tema 16. IMeHHble noaroToska
16.|peakunn B 8 16 |nomawHero 1 ggx::JMHee ©
OpraHn4eckomn XUMUK. 3afaHus
Tema 17. VIMeHHble
NOAroTOBK
17.[peakunn s 8 17 ugﬂa?ugerg 1 AomalliHee
‘lopraHnyeckon 3a0aHus 3ajaHue
XVIMUW (LIKOMNbHbIA KYPC).
Tema 18. lNogroToeka
pedepaTa n
npencrasneHue
npeseHTauumn no 04HOM noaroToBka K
18.|13 BbIOpPAHHbIX UMEHHbIX| 8 18  |[KOHTpPOSIbHOWA 2 KC;I%'I(’)E)F(;J'IbHaﬂ
peakuuin. O6obuweHne paboTte P
3HaHwui. MNpoBeneHune
KOHTPO/NbHOW paboThbl
Wtoro 30

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Meparornyeckune TpeHMHrn "AKTyannsauns 3HaHuiA No BolbpaHHO TEMe", poneBble Urpbl,
npobnemMHoe obyyeHune, Mooeny OUCTaHUNOHHOMO 0ByYeHMs C pa3nnyHbiMKM BapuaHtamm obpaTHo

CBA3N.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHON
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUSA N 3aKOHbl XUMUW.
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

PernctpaunoHHbin Homep 735014
CrpaHnua 11 13 29.
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Mporpamma ancumnivHbl "HayyHble OCHOBbI WKOAbHOMO Kypca no xumun"; 020100.62 XumMns; npodeccop, A.H. (npodeccop) MankuHa W.B.
, BOLEHT, K.H. (BoueHT) Xypasnesa tO.U.

Bonpocbl k camocTosiTenbHoin paboTte ctyaeHToB: Bewectso. Monekyna. AToM. 9nekTpoH. MoH.
Xumnyeckuin anemeHT. Xummndeckas dpopmyna. OTHOCUTENbHbIE aTOMHAs U MONEKYNSpPHas Macchl.
Monb. MongpHas Mmacca. Xvmuyeckme npespateHus. 3aKkoH COXpaHeHNs Macchbl 1 aHeprumn. 3akoH
NOCTOsIHCTBA cocTaBa. CTexmomeTpus.

Tema 2. CTpoeHune 3neKTPOHHbIX 060/104EK aTOMOB.
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

Bonpockl k camocTosTenbHoi paboTe cTyneHToB: [(naBHoe, opbuTanbHOEe, MarHUTHOE U CNYHOBOE
KBaHTOBbIE Yncna. ATOMHbIE opbuTanin. SNeKTPOHHbIE KOHGUIYPaLMM aTOMOB B OCHOBHOM 1
BO30Y>XEHHOM COCTOSIHUSIX.

Tema 3. Tunbl XxuMnuyeckunx cea3en. BaneHTHOCTb U cTeneHb OKUC/IeHUS.
JoMalHee 3afaHune , NpuMepHble BONpPOCHI:

Bonpocbl k camocTosATensHoOM paboTte cTyaeHToB: KoBaneHTHas, MOHHas, MeTanimyeckas Ces3b,
meton BC n MO. Obpa3oBaHune XxMMn4eckor CBA3n No AOHOPHO-aKLENTOPHOMY MEXaHM3MyY. DHepPrus
cBa3n. BaH-nep-BaanbCcoBble B3aMMOLENCTBUS.

Tewma 4. Knaccudpumkaumsa v HomeHKnatypa XMMU4YeCckux BeLLeCcTsB U peakLUn.
JoMallHee 3aJaHve , NPUMepHbIe BONPOCHI:

Bonpochkl kK camocTosTenbHo paboTe CTyneHTOB: TpuBManbHbIe N COBPEMEHHbBIE HA3BaHMUS
Xummnyeckmx coeamHeHun. Homexknartypa FOMAK. Tunbl XuMMYeckux peakumii.

Tema 5. PacTBOpbl, peakuum B BOOHbIX pacTBOpax U OKUCNUTENbHO-BOCCTaHOBUTEbHbIE
npouecchl.

noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

BOﬂpOCbI K CaAMOCTOSATENbHOM pa60Te CTyOEHTOB: MexaHun3m 06pa3OBaHI/I$| pacTBOpPOB.
PaCTBOpVIMOCTb BelleCTB N ee 3aBMCMMOCTb OT TeMnepaTtypbl N Npnpoabl PaCTBOPUTENS. Cnocobbl
BblpaXeHns KOHLeHTPaunn pacTtBoOpOB: MaccoBas 0ons, MondpHasa KOHUeHTpauun4, obbeMHas oonsi.
OKncnUTENbHO-BOCCTAHOBUTENbHbIE peakuunn B pacTtBopax, BiindHne KNCNOTHOCTU cpenbl Ha
NpPoOyKTbl BOCCTAHOBJ/IEHUA. ,D,I/IarpaMMbI nBTI/IMepa.

Tema 6. O6LLas xapakTepucTuka HemetTannos (0630p CBOMCTB).
JoMalHee 3agaHune , NpuMepHble BONpPOCHI:

Bonpocbl k camocTosiTenbHoi paboTte ctyaeHToB: CoeanHeHns Bogopoaa v kmcnopoaa ¢
HemeTannamu: Okcuabl, NEPOKCHObl U NeTy4ne BOAOPOOHbIE COEANHEHNS, NX KNCNOTHO-OCHOBHbIE
CBOWCTBA.

Tema 7. O606LLEHMEe 3HaHUN
noMallHee 3afaHve , NPUMepPHbIE BOMPOCHI:

BOHpOCbI K CaMOCTOATENIbHOW pa60Te CTyOEHTOB! "eHeTu4yeckas cBS3b MeXxnay Knaccamum
HeopraHn4eckunx coeanHeHunn. Peakuum nony4yeHns 3afdaHHbIX BEWeCTB pa3HbIMUA crnocobamu.

Tema 8. O6LLas xapakTepucTuka MeTannoB. LLLenoyHblie 1 LLLenoYyHo-3eMelibHble MeTalbl.
JoMalHee 3ajaHune , NpUMepHble BOMpPOCHI:

Bonpocbl k camocTosiTenbHoin pabote ctyaeHToB: Metannsl I-1ll rnaBHbix noarpynn. WenoyHble
meTtannbl. Okcunabl, NepokcKabl, TMOPOKCUAbLI U CONN WENOYHbIX MeTannos. LlenoyHo3emenbHble
MeTannbl, 6epunnnii, MarHuin, nx okCuabl, rmaopokcuabl u conn. AntoMuHuiA. Okeug, rmapokecua u
conu antomuHust. MpeactaBneHne o6 antoMocunukarax.

Tema 9. lNepexonHbie MeTansbl.
JoMallHee 3aJaHne , NPUMEepPHbIE BOMPOChI:

Bonpocbl k camocTosiTenbHo paboTte cTyaeHToB: XpoM. MapraHeud. MeTannsl noarpynnbl Xxenesa.
Menb, cepebpo. Okcuapl menu(l) u (1), okeng cepebpa(l). F'mopokena meau(ll). Conn cepebpa v
meon. LUnHk. Okempa unHka. M'vapokeng umHKa n ero conu.

Tema 10. MopnrotoBka pecdpepara No 0aHOW U3 BblOpaHHbIX TeM. MpoBeaeHNe KOHTPONbHOMN
paboTbl.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KETPOHHBH
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Mporpamma ancumnivHbl "HayyHble OCHOBbI WKOAbHOMO Kypca no xumun"; 020100.62 XumMns; npodeccop, A.H. (npodeccop) MankuHa W.B.
, BOLEHT, K.H. (BoueHT) Xypasnesa tO.U.

TEMbl PE®EPATOB: 1. /IMeHHble peakuuun B HEOpraHn4eckom xmmmm. 2. KaTmoHbl 1 aHWOHbI, UX
Ka4YeCTBEHHOe orpeneneHne B pacTBopax Ha ypokax xvumun. 3. TpusmanbHble N COBPEMEHHbIE
Ha3BaHus BelwecTs. 4. [[a30Bble KnaTpaTbl - UCTOYHUK MeTaHa. 5. VloHHble xngkoctn. 6. MarHuTHble
XNOKOCTU - 3yyeHne Ha hakynbTatmeax no xmmMmm 8-11 kn. 7. 9dodpekTHble OnbITbl MO XUMUK U
OCHOBbI 6€30MacHOCTN X NPoBEAEHUS ANs ydawmxcs 8-11 kn. 8. YuebHble aKCKypCcUn no xmMmu,
noceuweHne MyseeB KDY u r. KasaHu. 9. TexHnka 6€30MacHOCTM Npv NPOBEAEHUN 3aHSATUIA MO
XYIMUU, MPOBEOEHUN KYTIbTYPHO-MACCOBbIX XUMUYECKUX MEPOTNPUSATUI U MPU NPOBELEHNN SKCKYPCUiA
Ha XMMMYeckme NPon3BOLACTBA U Hay4Hble nabopaTtopun. 10. TecToBbIi KOHTPOMb - METOAUKA
pa3paboTkm TECTOB U OCOBEHHOCTU UX NPUMEHeHMs. BuneTbl K KOHTPONbHOW paboTte no Temam 1-9
npuseneHbl B pasgene lNpoyee.

Tema 11. XuMuyeckue 3HaHUsI O pEeBHMUX.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Anxumuku. Mapauensc. NaneH n AsnueHHa. atpoxnmukm n cpapmavieBTbl. HoBasi rnasa B MCTOpuM
XuMnn - Teopus donarnctoHa: boinb, Bexep, KaseHonw v gp.

Tema 12. Knaccudukaumsi, HoOMeHKNnatypa opraHm4eckux coeguHeHum no cucteme UKOMAK.
JoMalHee 3afaHune , NpuMepHble BONpPOCHI:

OpraHnyeckue coeguHeHns KnaccuuumMpyoT No ABYM OCHOBHbLIM MPU3HaKaM: CTPOEHMUIO
yrneponHoro ckeneta u (pyHKUMOHanbHbIM rpynnam. 1o CTpoeHunio yrneponHOro ckenerta pasnuyarot
auuknmnyeckme, kapboumknmyeckmne n retepounknmyeckne coeanHeHms. OpraHmyeckne coeanHeHms
no npupoae PyHKUMOHaNbHbIX FPynn OenaT Ha Knaccbl: CNUPTbl U PeHOoNbl, NPOCTbIE U CNOXHble
3bMpbl, aMUHbI, HATPOCOEONHEHNS, anbAernabl 1 KETOHbI, KaPOOHOBbIE KACMOTbI M X aMUAbl, TUONbI,
CYNb(OOKNCNOTHI.

Tema 13. PelleHne KOHKPETHbIX MPUMEPOB MO COCTaBNEHUIO Ha3BaHUMN CNOXHbIX
opraHu4yeckux coeauHeHUMN.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

MpaBnno "3menkn" - ronosa-xsocT. HassaHus no cucteme MKOTMAK CnoxHbIx nekapCTBEHHbIX
npenapaTos.

Tema 14. OneKTpOOTPULLATENBHOCTb, BAJIEHTHOCTb U CTENEHb OKUCNEHMUS.
noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

O TPeX OCHOBHbIX MOHATUAX B XUMUN. SNTEKTPOOTPULIATENBbHOCTb, BANEHTHOCTb U CTeNeHb OKUCNEeHns.
CocTaBneHue 1 0CMbICMNEHNE OKUCNNTENbHO-BOCCTAaHOBUTENbHbIX peaKLl,I/IVI B Opl'aHI/I‘-IeCKOVI XUMUN.

Tema 15. OKucnUTEeNnbHO-BOCCTAaHOBUTESbHbIE peakuuvu B OpFaHMLIeCKOIZ XNMUNn.
JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

AnekTpooTpPULATENBHOCTDL U €€ KONM4ecTBeHHas oueHka no MonuHry, Mannunkeny n Onpeny-Poxosy
. Tabnuua anekTpooTpuuatensHocTn. OKUCANTENBHO-BOCCTAHOBUTENBbHbBIE PEAKLIMIN CNOXHbIX
NneKapCTBEHHbIX Npenaparos.

Tema 16. UMeHHble peakuuun B opraHN4eCcKon XuMuu.
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Peakuusa BarHepa, Benepa, Bunbamcona, Biopua, [Nodmana, ['yctaBcoHa, 3eNnMHCKOro-ka3aHckoro,
3uHunHa, KaHHnuuapo, Knupxroda.

Tema 17. AMeHHble peakuum B opraHu4eckom XMMUN(LLKONbHbIA KYpPC).
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

Peakuusi Konbbe, KoHoBanosa, Kyyepoea, Jlebenesa, PoseHmyHaa-3aiuesa, KOpbesa. Npasnno
MapkoBHVKOBa, 3aiueBa, apoMmaTnyHocTh Xtokkens n ap. 1. Hanucatb apomatmnyeckmne CTpykTypbl:
KaTMoHa umknonponexHuna, tTnponunus; 2. Hanncatb apoMaTnyeckne CTpyKTypbl: aHUOHA
LUUKNoneHTaaneHnna n HagotanmHa.

Tema 18. Moagroroeka pechepara u npeacraBneHne npe3eHTaLMm No 0AHON U3 BbIOPaHHbIX
MMEHHbIX peakuun. 0606LweHne 3HaHUI. MpoBeaeHNe KOHTPONIbHOM paboTbl

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
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Mporpamma ancumnivHbl "HayyHble OCHOBbI WKOAbHOMO Kypca no xumun"; 020100.62 XumMns; npodeccop, A.H. (npodeccop) MankuHa W.B.
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Bonpochkl kK KOHTPObHOM paboTe Mo MMEHHBLIM peakuMsM B opraHnyeckoi xummu: 1. Hanmcatb
NpoAayKTbl peakuun Biopua npu cMeweHnn nogmeTaHa v noabytyHa; 2. Hanucatb peakuuio
KoHoBanoea 1 gatb MexaHuam eé npotekaHus; 3. ObsicHUTb peakumto TonneHca - obpasoBaHue
"cepebpsiHoro 3epkana”.

Tema . UToroeasi popma KOHTpons

[MpvMepHble BOMPOCHI K 3a4eTy:
BuneTbl K KOHTPONbHOM paboTe no Temam 1-9:

BapwaHT 1

1. Mo onarpammam Jlatumepa paccumtante 3HaqeHunsa ¢ 0 ona nepexona BrO3-/Br -, ecnu n3secTHbl
¢ 0 ona cnepgyowmx Nepexonos:

+1.49B +1.57B + 1.08B

BrO3- - HBrO — Br2 — Br-

2. Kakoi Habop KBAHTOBbIX YUCEN ONUCLIBAET Kaxayto U3 Nt 4d aTOMHbIX opbutanein?

3. B kax o n3 npuBeLeHHbIX Nap Bblbepute yactuuy, uMmetowwyto 6onbwnii paguyc: B - C, Ti - Zr, Ni
- Ni2+, S - S2-.

4. Onuwwute ctpoeHne noHos NH4+-n BF4-. Mo kakum MexaHn3amam obpasyroTcsi KOBaneHTHble
XUMUYECKME CBA3N B 3TMX YacTuuax? Kakue Tunbl rubpuansaumnm LeHTpanbHblX aTOMOB 30€Ch

peannaytotca? Kakoe KONM4YecTBO O- 1 TI- CBA3E peannsyeTcsl B Kaxaow yactuue? Yemy paseH
BaNEHTHbIA yron B JaHHbIX MOHAX?

5. Mpeackaxute n obbsicCHNTE reomeTpuyeckyto doopmy monekyn SCl4, XeF4.
6. B kakoM nopsaoke n3amMeHsieTcsa NPOYHOCTb CBA3KM B pady monekyn F2 - CI2 - Br2 - 127

7. Metonom MO nzobpasute ctpoeHne monekyn N2 n F2. OnpenennTb Nopsaok CBA3U B MOEKynax
N Mx MarHuTHble cBoicTBa. Kakas Monekyna 6onee peakumoHHO cnocobHa? MoyeMy OTpbIB 04HOro
3neKTpoHa OT Monekynbl F2 ycnnneaet cBs3b Mexay atomamu, a ot monekynbl N2 - ocnabesaet?

8. CowicTBa MOHHOI cBSA3U. BoibepnTte n3 npuBeoeHHbIX Nap coeanHeHne ¢ bonbliein cTeneHm
noHHoctu cesA3n: HgCI2 n CaCl2, FeClI3 n FeCl2?

BapwuaHT 2

1. Mo onarpammam Jlatumepa paccyntante HemdsecTHoe 3HadveHne ¢0 ans nepexona |03-/12, ecnu
3HaveHne @0 ong nepexona H5106 /I- coctaenget 1.21 B:

2. MarHuTHOe kBaHTOBOE 4ncno. Kakne 3HavyeHns ml npyHumaet ans f- n g-opbutanein?.

3. B kax o nape BbIbepuTe HaCTuLYy, UMEKOLLYI0 OONbLINIA NepBbIiA NoTeHUMan noHnsauun: B-C,
C-Si, Mg-Al, V-Nb.

4. MNpenckaxute Tun rubpnansaunm LeHTpanbHOro atoMa n reoMeTprYeckyto qoopMy MOJEKy bl

CO2. KakoBa kpaTHocTb cBs3u C-O? YeMy paBHa KOBaneHTHOCTb yrnepoa v kucnopona? Ykaxure
TN rmbpuamM3aumMn atoma yrnepoaa B monekyne H2CO3, ecnu BaneHTHblit yron OCO paseH 1200.

5. MNpenckaxute n o6bAacHUTE reoMeTpuyeckyto popmy monekyn SF4, XeF6.

6. Kakoii 13 kaTMOHOB B Kax oW nape okasbiBaeT bonbliee nonspuaytowee aenctame: Li+-K+,
K+-Ag+, Li+-Be2+, Fe2+-Fe3+7?

7. ObocHOBaTb M3MEHEHUNE arperaTHOro COCTosHUS ranoreHos B pagy F2-CI2-Br2-12 ot
razoobpasHoro (F2-CI2) k TBepaomy (12).

8. OcHoBHble nonoxexus metonos BC n MO: 0bwHocTb 1 paznuyns. KpatHocTb 1 nopsaok
XUMUNYECKOW CBA3N.

BapwuaHTt 3
1. Ha ocHOBaHMM NpuBeaeHHOM anarpammbl Jlatumepa paccuntatb noteHuman nepexona BrO3-/ Br-

2. CKonbko anekTpoHOB HaxoamTcs Ha 3d-opbutansx y cnenyowmx noHos: V2+, Ni2+, Ni3+, S2-,

Cu2+?
A
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3. B kax o n3 npueeLeHHbIX Nap Bblbepute YacTuly, MMEeLLY0 MEHbLWWIA NEPBbIA NOTeHUMan
noHmnzaumm: N - O, Li - Cs, Cu - Ag, | - Xe.

4. Mpenckaxute reoMeTpu4eckyo oopMy 1 NoNSIPHOCTb cnenyowmx monekyn: H2Se, BeF2.
5. Mpenckaxute n obbsicHNTE reomeTpudeckyto doopmy monekyn ICI2-, XeF4.

6. Kakoi n3 kaTMoHOB B Kax Ao nape okasbiBaeT bonbliee nonspuaytowee aenctame: Li+ - K+,
Ca2+ - Cu2+, Fe2+ - Fe3+?

7. MetonoMm MO 06bSICHATL BO3MOXHOCTb CylLeCTBOBaHMS Yactul, He2 n He2+. Onpegenntb
NOPSLOK CBA3M B MOMEKYNAX U UX MAarHNTHblE CBOMNCTBA.

8. Mmbpuamsauunst aToMHbIx opbuTtanein. CTpoeHne monekyn npu sp, sp2, sp3, sp3d , sp3d2 -
rmépnansaumm.

BapuaHT 4

1. Ha ocHoBaHWKM npmBeOeHHON anarpaMmbl JlaTumepa paccymtatb NoTeHUmMan nepexona
H3PO4/P4:

2. Kakow Habop KBaHTOBbIX YMCEN ONUCHLIBAET Kaxayto 13 cemm 4f aTOMHbIX opbutanen?

3. B kax o n3 npuBefeHHbIX Nap Bblbepute Yactuuy, nmetowwyto 6onbwnii paguyc: Be - B, Al - B,
Ti3+ - Tid+, | - |-

4. OnnwwnTe cTpoeHne monekynbl SiF4 n nonHa [SiF6]2-. o kakum MexaHn3mam obpasyeTcs

KOBaNleHTHas XxMMm4eckas CBsidb B 9ToM noHe? Kakoli Tunbl rubpmansaumm LeHTpanbHOro atomMa B
HUX peanuayoTca?

5. MNpenckaxute n obbsacHUTE reomeTpuyeckyto doopmy monekyn O3, XeF2.

6. YkaxuTe nopsnook Bo3pactaHus temnepatypbl nnasneHuns B pagy NH3 - PH3 - AsH3 - SbHS.
Kakve B3anmMogencTemsa onpenenstoTt aToT Nopsaok?

7. MeTonom MO 06bsICHUTb BO3MOXHOCTb CylecTBoBaHms YacTuy C2 n B2. Onpenenntb Nopsiaok
CBSI31 B MONEKYNax U UX MarHUTHblEe CBOMCTBA.

8. ,ﬂ.OHOpHO-aKLl,eI'ITopHaFI M 0atnBHasA CBA3b. an/IMepr.

BapwuaHT 5

1. Ha ocHOBaHWn NpuBeaeHHOM anarpammsbl Jlatumepa paccuntatb noteHuman nepexoga ClO3-/
Cl2

2. CKONbKO aNeKTPOHOB HaxoauTcst Ha 3d-opbutansax y cneyowmx noHos: Mn2+, Fe3+, Co2+,
Co3+, Cu+, Cu2+?

3. B kakom nopsioke nameHsaotca nepsbiin (11) noteHumnan noHnsaumm B psgy atomos: Na - Mg - Al -
Si- P -S-CI? NonpobHo 060CHYiTE XapakTep ero N3MeHeHUsl Ons Kaxaoro atoma.

4. Mpenckaxute Tun rmbpunansaunm LeHTpanbHOro atoMa 1 reoMeTpuyeckyto oopMy MONEKy:
CCl4, COCI2, AsF5. Kakne na atnx Mmonekyn nonspHbl?

5. MNpenckaxute n o6bACHUTE reoMeTpunyeckyto popmy monekyn SO42-, 13-.

6. MNMoyemy H20 - XnaKocTb NPy KOMHATHOW TemnepaTtype, a 4Apyrne npeacTaBuTeny netyqmx
BOAOPOHbIX COEAVNHEHWNI 3TOW Noarpynnbl ¢ 6onblwer MONeKynspHoOM Maccon - rasdnl? Kakue ns
N3BECTHbIX TUMOB MEXMONEKYNAPHbLIX B3aUMOLENCTBUIA (NepedyncnuTe nx) okasbliBatoT pellatolee
BNSIHWE, N Kakne HaumeHbluee. [lante noapobHbIi OTBET.

7. Metonom MO unzobpasute ctpoeHne monekyn NO n CO. Onpenenntb NOPSLOK CBA3N B
MONeKynax n ux MarHuTHble cBolicTea. Kakas monekyna 6onee peakumoHHo cnocobHa? Moyvemy
OTpbIB O4HOr0 anekTpoHa ot Monekynbl NO ycunusaeT CBSA3b MeXay atoMamu, a ot monekynbl CO -
ocnabesaet?

8. CBoricTBa KOBaneHTHOM cBA3U. Hackonbko cnpaeennvBo YyTBEPXAEHME, YTO MaKCMManb-Has
BANIEHTHOCTb 3/IEMEHTOB YNCNEHHO paBHa HOMEpPY rpynnbl?

BapwvaHT 6
1. Ha ocHoBaHuuM npuBeneHHoOn guarpammbl JlatnMmepa paccuntatb noteHuman nepexoga BrO3-/ Br-
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2. MNpasuna Knevkosckoro. MNepeuncnnte Bce BO3MOXHbIE 0pOUTanu, xapakTepHble A/1s1 CyMMbl
rmaBHOro 1 opbuTanbHOro Yncna, paBHoi 7. B kakoi nocnenoBaTenbHOCTU NEPEeYnNCeHHbIE BaMy
opbuTtanu byoyTt 3an0oNHATLCSA 3NeKTpoHaMm?

3. B kakom nopsioke nameHsetcs sTopoi (12) noteHumnan noHnsaumm B psgy atomos: Na - Mg - Al -
Si-P-S-CI?

4. MNpenckaxute Tun rubpnansaunn LeHTpanbHOro atoMa n reoMeTpryeckyto qoopMy Cnemnyo-Lmnx
monekyn: PCI5, BF3.

5. MNpeackaxute n obbSICHNTE reoMeTpuyeckyto doopmy monekyn 13-, SeCl4.

6. YKaxuTe nopsaok Bo3pactaHus unu yboisaHus temnepatypbl knunenns B pagy H20 - H2S - H2Se
- H2Te. Kakne B3anmonencTensa onpenenstot aToT Nopsaok?

7. Metonom MO o6bsicHuTb cywectsoBaHue Yactuy NO- n NO+. Onpenenvtb Nopsiiok CBS3W B
4acTuL 1 NX MarHWTHbIe cBoCTBA. Kakol noH 6onee yctonums un novemy?

8. Curma-, nu- n genbta-cesa3n. OTHOCKTENbHAsS NPOYHOCTb 1 ycnoBus obpasoBaHus. Mprneeaute
BCE BO3MOXHbIE BApWaHTbl CUrMa-, - 1 enbta NepekpbiBaHNS aTOMHbIX opbutanei.
Bonpochl k 3a4eTy

1) OcHOBHbIE 3Tanbl pa3snTa xummm no repmany Konny.

2) /I3BeCTHbIE y4EHbIE PAHHMX 3TAMOB Pa3BUTMSA XMMUK Kak Hayku. [xabup nbH XaisiH, ABuLeHHa,
Mapauensc.

3) 1.91.Bepuenvyc 1 BBeeHVe TepMUHa "oprannyeckas Xumns".
4) M.B.J1IoMOHOCOB 1 NepBbIi TOYHBIA NNAH XMMUYECKol nabopatopuu.

5) A.M.byTnepoB n ero ocHoBHble B3rnsabl B Tpyaax "BeeneHnm K NONHOMY U3YHEeHUIO
opraHuyeckon xummn" n "OCHOBHbIX MOHATUSAX XUMUK".

6) TpuBuanbHble N COBPEMEHHbIE HAa3BaHNS HEOPraHNYeCKMX U OPraHNYeckumx BeLWeCTB.
Homenknatypa VIOTAK.

7) VIMeHHble peakunn B HEOPraHM4eCcKom XMMNN.

8) VIMeHHble peakunn B opraHnyeckom XMMmm.

9) Hobenesckme naypeaTtbl MO0 XMMUU 1 OUINKE.

10) HobeneBckune naypeaTtbl N0 6BUOXUMMK, OTKPbITUE ABOMHOM cnnpanu OHK.

11) OCHOBHbIE NOHATUSA N 3aKOHbI XUMUN. 3a2KOHbI CTEXMOMETPUYECKNX OTHOLLEHWIA.
12) OCHOBHbIe NoHATMSA Mo TeMe "CTpoeHne aneKTPOoHHbIX 060104eK aTOMOB".

13) OCHOBHbIE NOHATUSA MO TeMe "XMMUYecKKasi CBA3b B KOBANEHTHbIX MOnekynax".
14) OCHOBHbIE NOHATUSA MO TEME "OHepreTnTka XMMMYeCcKux npoL.eccos”.

15) OcHoBHble NoHATUSA MO Teme "PacTeopbl”.

16) OCHOBHbIe NOHATUSA No Teme "OKNUCNMTENbHO-BOCCTAHOBUTENbHbBIE NPOLECCHI”.
17) OcHoBHble NOHATUSA NO TeMe "MeTannbl rnaeHbIX noarpynn".

18) OcHoBHbIe NOHATNA NO Teme "MeTannbl No6oYHbIX NoArpynmn”.

19) OCHOBHbIE MOHATUA NO TemMe "XMua HemeTannos".

20) OcHoBHble NOHATMA MO TeMe "lMeHeTnYeckas CBA3b MeXdy Knaccamm HeopraHn4eCcKunx
coeauHeHun".

BUNETbI onsa npoeeneHnsa 3adeta

Buner 1

1. OCHOBaHNS MOXHO NONYy4UTb NPY B3aMMOLENCTBUN:

a) okcuaa xenesa(lll) n sogbl

6) xnopuaa anoMmHus 1 n3bbiTka pacTeopa rmapokcmaa HaTpus

B) kapboHaTa HaTpusl 1 pacTeopa rugpokcunaa bapus

r) xnopraa mMarHmsa 1 n3bbiTka pacteopa rmgpokcuaa Kanms

2. BeuwecTBa, C KOTOPbIMU pearupyeT LMHK:

a) BoAa 1 consgHas kmucnota 6) ruapokcua HaTpUs U ConsiHas Kucnota

B) MMAPOKCUA HATPUS 1 BOAA M) XNOPUAL HATPUS U KMCNopoq,

~ ~— — ~—
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3. XMMU4eckun Hegennmble YacTumubl:

a) Monekyna Boabl 6) aToM Kucnopoaa B) S4po aTtoma renms

r) MOnekyna ammmnaka

4. [a3006pa3Hoe BELWECTBO, KOTOPOE TSXENee as3oTa, Ho Nierye gotopa:
1) NH3 2) CO 3) NO 4) HF

5. Okenpg yrnepoga (1V). YronbHas kucnota n ee conu. lNonyvyeHne cogbl aMMUaYHO-XN0PUOHbIM
cnocobom. Noyemy 3TUM METOAOM HENb3S MONMY4YMTb noTaw?

6. MMoponns kakmx TeTparanoreHnaoB p-anemeHToB |V rpynnbl B 0ObIYHbLIX YCNOBUSIX NPOTEKAET MO
cxeme: 9M4 + H20 — 3027nH20 + HIM? CpaBHUTb rMaponu3yemMocTb TeTparanoreHnaoB u Apyrux
coenunHeHun onosa: SnCl4 n SnCl2; SnCl2 n Na2SnO2.

7. Moyemy TeMHetoT cBUHLOBbIE Bennna? Ha kakoi peakumm 0CHOBaHO 0THenmMBaHne NoTEMHEBLUMNX
KapTuUH?

8. 3aKoHunNTE ypaBHEHNS peakLmii

1) Be2C + H20 — 4) H2SiF6 + NH3 + H20 —

2) Na2Sn0O2 + ClI2 + NaOH — 5) PbO2 + H2S0O4 —

3) GeS + K2S —

Bunet 2

1. Beuwectsa, ¢ KoTopbiMu pearnpytot kak Al203, tak n CO2 :

a) H20 6) NaOH B) H2SO4 r) Na20

2. BewecTBa, obpasytowme conb B peakumsx ¢ okcmaom mapraHua(Vil):

a) okcma kanus 6) rmgpokeung Hatpus B) okema cepbl(VI) r) okenn doocdopa(V)

3. Maccosas nons Bogopoa MeHblue BCero B BewecTse, oopMyna KoToporo:

a) CH4 6) H2CO3 B) C2H2 r) C2H6

4. [MnoTHOCTb HEKOTOPOro rasa no as3oTy paeHa 2. dopmyna rasa:

1) CO; 2) C2H4; 3) C4H8; 4) N20.

5. MNMo4eMy B BOAHbIX pacTBOpax MoHbl Snd+ 1 Pb4+ CywecTByIOT TONbKO B CUbHOKMUCION cpene?

YeM 06BbSACHUTb, YTO MO CPaBHEHWIO C MOHOM Pb2+ noH Pb4+ MeHee ycTonumB, cunbHee
rmpponmayetcs, bonee CKNOHEH K KOMMNIEKCOOOpa30BaHMIO U Nepexody B aHWOHHY0 coopmy?

6. MonyyeHme n ceoicTea okcmaa yrnepoaa (I). Hanncatb ypaBHeHus peakumii nonydeHuns CO na
HCOOH, H2C204, K4[Fe(CN)6].

7. B 4yeM nposiBnsioTCa MeTanniM4eckue CBOMCTBa repmaHns, onosa u cauHua? Novemy
MeTannmyeckue CBOMNCTBA YCUNMBAIOTCS B PS4y repMaHnii - CBUHeL?

8. 3aKoHuNTE ypaBHEHNS peakLmii
1) GeS + (NH4)2S2 — 4) PbS + HNO3(p.) —
2) Na2[SiF6] + H2S0O4 — 5) Be2C + H20 —
3) H2C204 + KMnO4 + H2S04 —

Bunet 3

1. PacnonoxwTe gaHHble COMu Mo 1X YBENNYEHMIO OCHOBHOCTU:

dpocdpat kanbuma

anrngpodpocgpart HaTpums

rnppodpocdart Kanms

pocdpat ruppokcokanbLng

2. CMBONbI 3neMEHTOB, 06pa3ytoLMX OCHOBHbIE, aMAPOTEPHLIE 1 KUCNIOTHBLIE OKCUbI:
a) Cl6) CrB) Alr) Mn

3. B 0.5 monb cunukata Hatpmsa Na2SiO3 macca HaTpus paBHa:
a)23r6)46re)4.6rr)61r

4. MNpw cropaHnm 2 n yrnesoaopona obpasosanock 6 n yrnekucnoro rasa. Popmyna yrnesonopona:
1) CHS3; 2) C2H6; 3) C3H8; 4) C6H6.
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5. MNoyemy npoyHocTb cBA3en D - O n 3 - I (T—F, Cl, Br) nosblwaeTcs, acBazen 9-9m S -H
NMOHMXaeTcs Npu nepexoae oT yrnepona K KPEMHUIO?

6. Moyemy Monekynbl C2 cywecTtBytoT ToNbko Npu t > 3000 0C? Kakor npouecc NnponcxoanT rnpu
KOHAEeHcauun napos yrnepona?

7. OnHa 13 conen yronbHOM KNCNOTbl NPU HarpeesaHnn He naeTt TBeEPAOro ocrtarka. Yto a1o 3a conb?
Mpeanoxute cnocob ee nony4yeHns. Hanuwunte ypaBHeHNe peakUuii ee TePMUYECKOro PasnoXeHus.

8. 3aKoHYNTE ypaBHEHNS peakLmii

1) Ca2Si + HCI — 4) Pb(NO3)2 + NaCIO + NaOH —
2) Na2SiO3 + H2S(k.) — 5) GeS + 02 —

3) Na2SnS3 + HCI —

Bunet 4

1. PacnonoxuTe naHHble OKCuAabl N0 YBENNYEHNIO UX KUCNOTHbIX CBONCTB:

Oxcupg mapraHua(lV)

Oxcug maprarua(lll)

Oxcupg maprarua(Vll)

2. CxeMbl peakuuii, NpOOyKTOM KOTOPbIX ABNSETCA CPEOHSS CONb (B3ATbl BOAHbIE PACTBOPDI):
a) 1 monb Ca(OH)2 + 2 monb HCI 6) 1 monb H3PO4 + 2 monb KOH

B) 2 monb H3PO4 + 3 monb Ca(OH)2 r) 1 monb CuCI2 + 1 monb H2S

3. KonnuyecTBo (MOsb) KaTMOHOB 1 aHMOHOB, 06pPa3yHoWMXCS NPY MNOIHOW Anccoumnaumm 1 Monb
pocdpaTta HaTpUs, COOTBETCTBEHHO pPaBHO:

a)1n36)1mnde)4nir)13umni

4. Monekyna - aT0:

1) yacTuua atoma;

2) YacTtumua, CywecTBylowWwas B TBEPOOM COCTOSHUU;

3) HaMMeHbLas YacTumua BelWwecTBa, CoOXpaHsawWas ero CBONCTBea;
4) yacTtuua, cofgepxallas NoHbl.

5. Mo4eMy npoyHocTb cBsizert O - O n 3 - I (T—=F, Cl, Br) noBbiwaeTtcs, acesas3en 9 -9 mn 3 -H
MOHMXaeTcs Npu nepexone Ot yrnepoaa K KpeMHu0?

6. Moyemy Monekynbl C2 cywecTtBytoT Tonbko Npu t > 3000 0C? Kakor npouecc NnponcxoanT npu
KoHOeHcauun napos yrnepoga?

7. OfnHa u3 conew yronbHOM KUCNOTbl MPY HarpeBaHMm He gaet TBepAOoro octartka. YTto 970 3a conb?
MNpennoxute cnocob ee nonydyeHns. HannwnTte ypaBHeHe peakunii ee TEPMUYECKOro pasnoXeHus.

8. 3akoHYMNTE ypaBHEHNS peakuuii

1) Ca2Si + HCI — 4) Pb(NO3)2 + NaCIlO + NaOH —
2) Na2SiO3 + H2S(k.) — 5) GeS + 02 —

3) Na2SnS3 + HCI —

Bunet 5

1. CxeMbl OCyLEeCTBUMbIX B BOAE peakLUii:

a) CaCO83 + KCIl — 6) ZnSO4 + KOH —

B) Cu + ZnSO4 — r) FeS + HCl —»

2. Cxema peakumm, NpoaykTOM KOTOPOK ABASETCA KMcnas Conb (B3ATbl BOAHbIE PacTBOpbI):
a) 1 monb Ca(OH)2 + 2 monb HCI 6) 1 Monb H3PO4 + 2 monb KOH

B) 2 monb H3PO4 + 3 monb Ca(OH)2 r) 1 monb CuCI2 + 1 Mmonb H2S

3. Macce rugpokcuga antomuHus (l1l) pasHon 19.5 r, COOTBETCTBYET KONMMYECTBO BELECTBA:
a) 0.5 monb 6) 0.1 monb B) 0.25 Monb 1) 0.3 MONb

4. [a3006pasHble a30T, PTOP, XNOP, KNCNOPOA NPK 0BbIYHbBIX YCNOBUSX COCTOSIT U3:

KETPOHHBH
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1
2

IBYXaTOMHbIX MONEKY;
CcBOOOOHbIX aTOMOB;

3) atoMoB, 06 beAUHEHHbIX B KPUCTANNNYECKYIO PeLeTKy;
4) TpexaToOMHbIX MONEKY/I.

5. ToHkuin nopowok NaHCO3 npumeHsieTcs ans cyxoro orHetyweHus. Kakoe npespatieHune
MPONCXOAUT C 3TOM COJMbIO 1 Kak OHO CBA3aHO C MPOTUBOMOXAPHbLIM AEACTBNEM?

6. CoeanHeHns yrnepoaa ¢ NoBblWEHHbIM OTpULATENbHBIM 3apsaaoM. Vx knaccndmkaums no
xapakTepy ca3u. [onyyeHve n cBonCTBa.

7. NMpueeonte oopmyny nety4ero COeaUHEeHNs KPEMHUS, UMEIOLEr0 MUHUMAIbHYIO MAOTHOCTb MO
BOo34yxy. J[lokaxuTe, 4TO COeAMHEHUS KPEMHUSA C MEHbLLEA OTHOCUTENBHOM MONEKYNAPHOM MaCCOW
HerT.

8. 3akoHYMNTE ypaBHEHNS peakuuii

1) GeS + (NH4)2S2 — 4) Ge + HNO3 + HCIl —
2) Na2[SiF6] + H2SO4 — 5) CS2 + NaOH —
3) Sn0O2 + S + Na2CO3 —

Bunet 6

~— — ~— ~—

1. YkaxuTte popMysbl OKCMOOB, HE pearnpyowmx O Weno4yamu:
a) Al203 6) K20 B) P205 r) BaO

2. Cynbghat MeTanna MOXHO Nony4mTb Npu B3aMOAENCTBUM:

a) Xxernesa C cepoi Npu HarpeeaHum

6) xene3a ¢ pasbaBneHHO CEPHO KNCNOTOMA

B) mean ¢ H2SO4 (koHL.)

r) Xxenesa ¢ BoAHbIM pactsopom CuSO4

3. Konunyectso (MOJ'Ib) KaTnoHOB N aHNOHOB, o6pa3yrou.u/|xc9| npm NonHoM gmuccoumnaumm 1 Monb
HUTparta aJlloMNHNA, COOTBETCTBEHHO PaBHbI:

a)3n16)1mn3e)2mn3r)3n2

4. [a3006pasHble renunii, HEOH, aproH NP 0ObIYHBbIX YCNOBUSX COCTOAT U3:
1) ABYXaTOMHbIX MONIEKY;

2) cB0HOOHbBIX aTOMOB;

3) aToMOB, 06 b€ANHEHHbIX B KPUCTaNNNYECKYIO PELWeTKY;

4) TpexaTOMHbIX MONEKYIN.

5. MNMony4yeHne akTMBMPOBAHHOrO yrns. Yem obycnosneHa ero Bbicokas aacopbLumoHHas
CMoOCcoBHOCTL?

6. OcywecTBUTE LIENOYKY NPEBPALLEHNIA: KPEMHE3EM — CUNMLNA MarHUs — CUNaH — KPEMHE3EM —>
CUnvKar HaTpus.

7. Kak nameHsetca tepmoanHammuyeckas ctabunbHOCTb coeanHeHnin anemeHToB |V rpynnbl B psay
yrnepog - cBuHewl? Yem a1o 0bycnoeneHo? Bnusiet nn ctabunbHOCTb COeanHEHU aneMeHToB |V rp.
Ha UX OKUCNTUTENbHYI0 CNOCOBHOCTL?

8. 3akoHuMTE ypaBHEHNS peakuunii

1) Mn3C + H20 — 4) GeS + HNO3(k.) —

2) H2SnCl6 + H2S — 5) NH3 + CO2 + H20 —

3) PbO2 + HCI —

bunet 7

1. BewecTtsa, ¢ koTopbiMu pearmpyet SO, HO He pearnpyeTt K20:

a) BaO 6) H20 B) H2S0O4 r) NaOH

2. PeareHTbl, KOTOpble NepeBoasT rmapokapboHaT kanus B kapboHat kanms:

a) HCI 6) KOH B) H2CO3 r) Ca(OH)2

3. Mpwu paznoxeHun 20 r kapboHaTa KkanbLms 0bpasyeTcs okCua KanbLms KONMYECTBOM BELECTBA:

PerncrpaumnoHHblii Homep 735014 DAEKTPOHHEH
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a) 0.5 monb 6) 0.2 Monb B) 0.25 Monb 1) 1.5 Monb

4. BbibepuTe rasbl, KOTOpble NPU 0ObIYHBLIX YCNOBUSX COCTOAT U3 CBOOOAHbLIX aTOMOB:
a) asor, pTop, XN0p, KUCNopoL,

6) renwii, HEOH, aproH,

B) O30H, YrNeKncnbin ras

5. MNony4yeHne akTMBMPOBAHHOrO yrns. Yem obycnoeneHa ero Bbicokas aacopbumnoHHast
crnocobHocTb?

6. OcylecTBMTE LIeMNoYKy NPeBpaLLeHunii: KpEMHE3EM — CUMMLIMA MarHUs — CUNaH — KPEMHE3EM —>
CUnVKaT HaTpus.

7. Kak nameHsietcs TepmoanHaMmmuyeckas ctabunbHOCTb CoeanHeHWn anemMeHToB |V rpynnbl B psay
yrnepon - ceBuHen? Yem ato obycnosneHo? Bnvset nu ctabunbHOCTb COeanHEHW anemeHToB |V rp.
Ha UX OKUCNNTENbHYI0 CNOCOOHOCTL?

8. 3aKoHunNTE ypaBHEHNS peakLmii

1) Mn3C + H20 — 4) GeS + HNO3(k.) —

2) H2SnCl6 + H2S — 5) NH3 + CO2 + H20 —
3) PbO2 + HCI —

Bunet 8

1. 'mppokcua antoMNHNS NPOSIBNSET KUCNOTHbIE CBOWCTBA, pearnpys:

a) CONSAHOW KMCNOTOM 6) rmapoKCMOOM Kanus

B) CEPHOI KMCNOTOW I) rmapokcmaoom bapus

2. [1ByXOCHOBHbIMY KNCIOTaMM1 SABNSIOTCS:

a) ykcycHas 6) cepHas B) opTodoocdopHas r) yronbHas

3. Mpwn okncneHmmn 54 r antoMrHn 5§ 06pas3oBancs oKCua antOMMHNS KONMYECTBOM BELLECTBA
a) 1 monb 6) 0.75 monb B) 0.5 Monb 1) 0.25 Monb

4. BbibepuTe rasbl, KOTOpble NPY 0ObIYHBIX YCNOBUSX COCTOAT U3 ABYXaTOMHbIX MONEKYN:
a) asor, pTop, XN0p, KUCNopoL,

6) renwii, HEOH, aproH,

B) O30H, YrNeKncnbln ras

5. Yem obycnosneHa cnocobHocTe Monekyn CO BbiCTynatb B pOnu LOHOPA 3NEKTPOHHOW Napbl 1
BXOOUTb B KOOPAMHALMOHHYIO cpepy komnnekcos? C kakummn metannamm moxet pearmposaTtb CO?
K kakoMy Knaccy OTHOCATCS NpOoAyKTbl peakumnmn?

6. maopokcnabl SNeMeHTOB NoArpynnbl repMaHus. Kak nameHseTcs yCToM4YnBOCTb,
BOCCT@HOBMTENbHAA aKTUBHOCTb, KUCNOTHO-OCHOBHbIE CBOWCTBA B psaay ruapokcnaos Ge(OH)4 -
Pb(OH)4? Kakon Tvn guccoumauun npeobnanaet y Pb(OH)2?

7. YeM 0bbsCHSIeTCS BbicOKas peakUMoHHast CnocobHOCTb KPEMHUS OTHOCUTENBHO BOAHBIX
pacTBOPOB LWeno4yen?

8. 3aKoHunNTE ypaBHEHNS peakLmii

1) Na2SnO2 + Bi(OH)3 — Bi + ? 5) PbCl4 + H20 —
2) Ge + NaOH + H202 —

3) H2[SiF6] + Al —

4) Pb + KOH + H20 —

Bunet 9

1. KucnoTHble octaTtku, KOTOpble UMEIOT 3apsam (2-):
a) rmppokapboHaT-noH 6) rmgpogoocaaT-moH

B) AMrngpodoocdaT-uoH r) cynbuUT-noH

2. BewectBa, ¢ KOTOPbIMY B3aUMOLENCTBYIOT LENOHU:
a) pacTBopuMble conu Meau 6) cnabble KUCNOThbI

B) OCHOBHblE OKCUAbI I) aMPOTEepPHble rMapoKCUabl
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3. donycTtum, 4T0 3a eQnHULY N3MEPEHUS OTHOCUTENbHbIX aTOMHbIX Macc nNpuHsanm 1/16 maccel
aTtoma kucnopoga. Macca 1 monb BelecTsa:

a) He n3MeHnTCsl 6) yBENMYNTCA B 2 pasa B) YMEHbLWUTCS B 2 pasa
4. BbibepuTe MONeKyny BelecTBa, COCTOSIEro U3 YeTblipex aTOMOB:
1) TBEpabIVi XNOPWA antOMUHWS;

2) ra3o0bpasHblIii XNop;

3) razoobpasHeblii okeug yrnepona(lV);

4) ra3o06pasHblii aMMUak.

5. Kak meTtannbl nogrpynnbl BaHaAns NepeBecTn B paCTBOPUMOE COCTOSHME? HanncaTb ypaBHEHUS
peakuui.

6. Kak nameHsieTcs KNCNOTHO-OCHOBHOW XapakTep, yCTONYMBOCTb U
OKMCNNTENbHO-BOCCTAHOBMTENbbIE CBOMCTBA rmapokcnaos TutaHa B psay Ti(OH)2 - Ti(OH)3 -
TiO2?7xH207?

7. MoxHo nv nony4ntb TiCl4 B BOOHbIX pacTBopax?
8. 3aKkoH4YUTE ypaBHEHUS peakuuii

a) TiCI3 + KMnO4 + HCI —

6) TiO2+ + H202 —

B) NH4VOS3 + (NH4)2S —

r) NavO3 + HCI + Pt —

Bunet 10

1. CxeMbl BO3MOXHbIX peakuuii Mexay Cofbio 1 KMCNOTON B pacTBOpax:
a) KCI + H2S04 (pa36) — 6) KCI(1B.) + H2SO4 (koHu) —

B) AQNO3 + HCI — r) KHCOS3 + HNO3 —

2. Bewectsa, pearupytowme ¢ CaO, Ho He pearupyowmne ¢ P205:

a) Bopa 6) consiHas KucnoTa B) rMAPOKCUI Kanuws r) yrnekucnblii ras

3. LonycTtum, 4T0 3a eaMHULY N3MEPEHNS OTHOCUTENbHbIX aTOMHbIX Macc NpuHanu 1/4 maccel atoma
4He. Macca 1 monb BellecTBa:

a) He n3MeHunTCs 6) yBennunTcs B 4 pasa B) yMEHbWUTCS B 4 pasa

4. YKaxuTe BelecTsa, COCTOAWME U3 MONEKY:

1) kanui;

2) okenp yrnepoga(ll);

3) okeug kpemHua(lV);

4) kapboHaT KanbLums.

5. OT Kaknx gpakTopoB 3aBMCUT COCTAB BaHaAaT-MOHOB B BOOHOM pacTeope?

6. Mpueseante npumepbl CoeanHEHN (MOHOMEPHBbIX, MONIMMEPHbIX, KOOPANHALMOHHbBIX), B KOTOPbIX
TUTaH NMEeEeT aNEKTPOHHY0 koopanHaumio d0. Kakosa yCcTOMYMBOCTb U MAarHUTHbIE CBOMNCTBA 9TUX
coeanHeHuin?

7. PacTtBopsieTca nu radoHuiA B CONSIHOM KUCNOTe, B MNaBMKOBOM kmucnoTte? Hanmcatb
COOTBETCTBYIOLME YpaBHEHNS peakunn.

8. 3aKoHYNTE ypaBHEHNS peakLmii
a) Ti02 +ClI2+C —

6) TiCI3 + KMnO4 + H20 —

B) VOSO4 + HNO3 + H20 —

r) VCl4 + H20 —

~ ~— — ~—

Bunet 11

1. Cxema peakuum, B KOTOPOI opTodoocchopHast KUCoTa BbICTyNaeT Kak ABYXOCHOBHAS:
a) NH3 + H3PO4 — NH4H2PO4 6) 2KOH + H3P0O4 — K2HPO4 + 2H20
B) 3Ba(OH)2 + 2H3P0O4 — Ba3(P0O4)2 + 6H20 r) NaOH + H3PO4 — NaH2PO4 + H20
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2. Conu obpasytoTcst Npu B3aUMOAENCTBUN:

a) CaO + K20 6) NaOH(p) + Al(OH)3

B) NH3 + H2S04 r) CaHPO4 + Ca(OH)2 (p-p)

3. Ha ocHOBaHUM XxnuMmyeckom popMynbl MOXHO ONpeaennThb:
a) MaccoBble 00NN 3NEMEHTOB B COeAVHEHUN

6) MONsipHYtO Maccy BelecTsa

B) MacCOBYIO LONIO pacTeopa

) N30TOMHbBIA COCTaB BeleCTBa

4. MonsipHas Mmacca Bosgyxa pasHa 29 r/monb. [110THOCTb HEKOTOPOro rasa no Bo3ayxy 2.
[MnoTHOCTL 3TOro rasa no renuvio:

1) 7.25; 2) 14.5; 3) 29; 4) 58.

5. Kakue xumnyeckne peakuum nexar B OCHOBE MONy4eHUS B NPOMbIWIEHHOCTM MeTanoB
noarpynnbl BaHagnsa?

6. CpaBHuTb rugponudyemoctb coeamnHeHuii TiCl2 n TiCl4; ZrOCI2 n ZrCl4; TiCl4 n ZrCl4.

7. Mpw Kaknx yCnoBusix TMTaH, LMPKOHWIA 1 radoHWiA MOryT B3aMOeaeicTBOBaTb C ranoreHamu,
KMCNOPOLOM, CEPOIA, yrnepoaoM, asoToM? Hanucartb ypaBHEHNSt COOTBETCTBYIOLIMX peakuuii ¢
y4yacTuem LUPKOHUS.

8. 3aKkoHunTE ypaBHEHNS peakLmi
a) TiCI3 + FeCI3 + H20 —

6) ZrOCI2 + NaOH —

B) V205 + H2C204(tB.) —

r) Nb205 + Na2COS3 (cnnas)—

Bunet 12

~ ~— — ~—

1. CxeMbl peakumii, B KOTOPbIX OPTOGOCHOPHAs KMCNoTa BbiCTynaeT kak 0AHOOCHOBHAS:
a) NH3 + H3PO4 — NH4H2PO4 6) 2KOH + H3PO4 — K2HPO4 + 2H20

B) 3Ba(OH)2 + 2H3PO4 — Ba3(P04)2 + 6H20 r) NaOH + H3PO4 — NaH2PO4 + H20
2. Hanbonee cunbHOe OCHOBAHME N3 NEPEYUCTIEHHbIX:

1) RbOH 2) KOH 3) LiOH 4) Ca(OH)2 5) NH40OH

3. MNpwn oomHakoBol Temnepatype v gasneHun 1 n razoobpasHoro kucnopoda v 1 n razoobpasHoro
BOLOPOA MMEIOT PaBHbIE:

a) Yncno monekyn 6) Macchbl B) MOTHOCTM

4. MoneKyna BellecCcTBa, COCTosdlWan N3 Tpex atoMoB:

1) xnopua HaTpus; 2) razoodbpasHbIi XNop;

3) raszoobpasHblin okeug yrnepoaa(lV); 4) rasoobpasHblit aMMuak.

5. Kak n3meHsietcs coctas BoAHbIX pactBopoB BaHaaus (V) B 3asncumoctu ot pH? Yto npoucxoomt
C OKpackow pacTtsopa?

6. Kak n3aMeHsieTcs yCTONYMBOCTb CTEMEHEN OKUCNEHNS B noarpynne BaHaans? C 4eM MOXHO
CBS13aTb BbISIB/IEHHYIO 3aKOHOMEPHOCTb?

7. O6bAcHUTE MexaHn3Mm aerictenst cmecu KoHu. HNOS3 1 HF Ha meTannmyeckme umMpKoHUin n
racpHuin.

8. 3aKoHuNTE ypaBHEHNS peakLmii

a) Zr + H2SO4(koHu) —

6) TiO2 + K25207 (cnnaB) —

B) V205 + HCI(koHu;pa3b) —

r) V205 + KOH

Bunet 13

1. VI c BOOOW, U C CONSAHOM KNCNOTOW pearnpyer:
a) CuO 6) CO2 B) N20O ) CaO
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2. Hanbonee cnaboe ocHoBaHME N3 NEPEYNCTIEHHbIX:

1) RbOH 2) KOH 3) LiOH 4) Ca(OH)2 5) NH40OH

3. Hanbonblee 4ncno Monekyn cooepXxunTcs npu cTaHaapTHbIX ycnosuax B 1 1:
a) Boabl 6) cepoBonopoaa B) BOAOpoOa

4. Monekyna BelecTBa, COCTOAWAs U3 Tpex aTOMOB:

1) xnopua HaTpus; 2) ra3oobpasHbIi Xop;

3) razoobpasHbiin okeug yrnepona(lV); 4) rasoobpasHblii aMmMmak.

5. Kak nsmeHsotcs paamycbl aToMoB p- 1 d-aneMeHTOoB v rpynnbl? Kak aTo oTpaxaeTtcs Ha
CBOWCTBAX 3/1IEMEHTOB COOTBETCTBYIOWMX NoArpynn?

6. Kakme dhakTopbl BaXHbl 415 06pa3oBaHNs KOMMIEKCOB C BbICOKUMIM KOOP ANHALMOHHbBIMU
yncnammn? OTBET NPOUNNIOCTPUPYIATE NPpMMEpPamMn N3 KOOPANHALMOHHOM XnMmun anemeHToB IV b
rpynnbl.

7. NogokncneHHbln consiHom kmucnotomn pacteop TiCI3 (comonert. uB.) B OTKPbITOM COCyAe NOCTENEHHO
obecugeunsaetcs. Movemy?

8. 3aKoHuNTE ypaBHEHNS peakLmii
a) TiCI3 + NaCl (pacnnas) —

6) TiO2 + K2CO3 —

B) Ta + HNO3(k) + HF (k) —

r) V205 + HCI(koHL.)

Bunet 14

1. [1Ba TMna K1cnbix coner obpasyet kmcnota:

a) yronbHas 6) cepoBoaopoaHas B) cepHMcTas r) optopoceopHasi
2. Okenp metanna, OTHOCAWNACS K KUCNOTHBIM:

a) CuO 6) CrO3 B) Al203 r) Fe203

3. [Npun npoTekaHNN XMMNYECKOWN peakumnu:

a) CoxpaHaeTCcs CyMMapHas Macca BelwecTB

6) coxpaHsItoTCS MONEKYbl BEWECTB, BCTyNaloWmMX B peakumto

B) COXPaHSIOTCA aTOMbl BEWECTB, BCTyNnatowmx B peakumio

4. BewecTBa, KOTOPbIE MOOAYNHAIOTCS 3aKOHY MOCTOSHCTBA COCTaBa:
1) O3 2) FeO 3) PbS 4) SiH4 5) NH3 6) HBr

5. Hanucatb obwwune anekTpoHHbIe hopMynbl BaNEHTHbIX opbuTanei ons p- n d-anemeHToB V rp.
Kakwne BblBOAbI MOXHO cAenatb Ha OCHOBAHMM UX CPaBHEHUS?

6. TeTparanoreHubl Noarpynnbl TutaHa. MonyyeHne, ruaponms, 06pasoBaHne aHNOHHbIX
KOMIM/IEKCOB.

7. MNpenckaxnte NpenMyLecTBEHHOe HanpaeneHne peakumm (npsmMoe, obpartHoe)
TiF4 + 2Til2 — Til4 + 2TiF2

8. 3aKoHYNTE ypaBHEHNS peakLmii

a) ZrO2?7xH20 + Na2C204 —

6) Ti + HCl(koHU.) —

B) VO2 + KOH —

r) Na4vV6O17 + ? — Na4va207 + ?

Bunet 15

1. BewecTBa, C KOTOPbLIMUA FMOPOKCKA KanbUUsi B BOOHOM pacTBope MoxeT obpa3oBaTb kapboHat
KanbLus:

a) yrapHblii ras 6) rugpokapboHat kanms

B) kKapboHaT HATPWUS ) Yrnekucnbiii ras

2. BewecTtsa, ¢ koTtopbiMu pearnpytot kak Al203, tak n CO2 :
a) H20 6) NaOH B) H2SO4 r) Na20

~ ~— — ~—
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3. B 3.36 n (H.y.) cMnaHa Macca KpeMHus (B rpammax) paeHa

a)4.26)16.88)8.4r1)9.6 0)4.8¢) 2.4

4. BewecTBa, KOTOpbIE HE NOAYMHSAETCS 3aKOHY NOCTOSIHCTBA COCTaBa:

1) O3 2) FeO; 3) PbS; 4) SiH4; 5) NH3; 6) TiO2

5. Npu 0OnHaKOBbIX /N YCNOBUAX MPOTEKAOT peakuu B3aMMOOEeNCcTBMA TUTaHa 1 LMPKOHUS CO
weno4yamu. Hanucatb ypaBHEHUS COOTBETCTBYIOWNX peakLnii.

6. Kak M3MeHSI0TCS OKUCNNTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA B PAAY COeAMHEHUNA,
cogepxalnx BaHaanin pasnnmyHom cteneHn okmcneHns? Npusectn ypasHeHNs peakumnii.

7. Kak meTtannbl noarpynnsl BaHaamMs nepeBecTv B pacTBOPUMOE COCTOSHNE?
8. 3akoHYNTE ypaBHEHNS peakuuii

a) NH4VQOa3 (1) —

6) VOSO4 + KMnO4 + H20 —

B) FeTiO3 + C (1) —

r) TiCI3 + NaClpacnn. —

bunet 16

1. XvMunyeckoe B3anMoLeriCTBME BO3MOXHO MeXay CONsAMN:

a) K2S n CuS04 6) Ca(NO3)2 n K2CO3

B) BaSO4 n KCI r) AgQNO3 u KCI

2. Maccosas nonsi Bogopoa MeHblue BCero B BewecTse, oopMyna KoToporo:

a) CH4 6) H2CO3 B) C2H2 r) C2H6

3. O6BbEM 5 mMonb cepoBomopoa (n) Npu H.y (BBeanTe LUpPY).

4. BewecTBa, KOTOPbIE HE NOAYNHSAETCS 3aKOHY NOCTOSIHCTBA COCTaBa:

1) O3 2) FeO; 3) PbS; 4) SiH4; 5) NH3; 6) TiO2

5. Kakumm cnocobamm MoxHo nony4ntb V205? KakoBo ero oTHOWeEHMe K Boae, KUCnoTam u
weno4yam? HanuwmTe COOTBETCTBYIOWMNE peakLmnK.

6. CxoncTBo 1 pasnuyue p- n d-anemeHToB V rpynn Ha npumepe 1 on3nYeckmnx n XMMmM4eckmx
CBOWCTB.

7. YCcTaHOBUTb, B KakOM HanpasneHun byoet npotekatb peakuus Tid+ + Cu+ — Cu2+ + Ti3+, ecnu
Eo(Cu+/Cu2+) — 1,53 B, Eo(Ti3+/Ti4+) —» 0,1 B

Paccuurante 3C npouecca.

8. 3aKoHunNTE ypaBHEHNS peakLmii
a) K2[ZrF6] + Na —

6) TiOCI2 + Zn + HCl—

bunet 17

1. BewecTBO, KOTOPOE NepeBoauT rmapodpocdart Kanbums B gurnapodocdar KkanbLums:

a) rmppokena kanbums 6) goocdopHas KMcnoTta B) XNOpua KanbLms r) rmapokeu Kanus

2. B 0.5 monb cunukara Hatpua Na2SiO3 macca HaTpus paBHa:

a)23r6)46re)4.6rr)61r

3. Macca (B rpammax) 4.48 n proposomopoa npu H.y. (eBeante undpy)

4. BewectBa, KOTOpblE HE NOAYMHAETCS 3aKOHY NOCTOSIHCTBA COCTaBsa:

1) O3 2) FeO; 3) PbS; 4) SiH4; 5) NH3; 6) TiO2

5. T'mppokcuapl BaHaoms, Hnobus n Tantana (V). Mix nonyyeHme. AHanmM3 KMCNOTHO-OCHOBHbIX
CBOWCTB.

6. AToMHble paaunycbl V 1 Nb cootBeTcTBEHHO paBHbl 1,34 A n 1,46 A. Kakoe 3Ha4YeHne MOXHO
oxupatb ons TaHTana. Yem ato obycnosneHo? Bnusiet nvm 310 Ha CBOCTBA 9NEMEHTOB?

7. NonyyeHne metannos IV b rpynnbl B NPOMbIWNEHHOCTU. [IpuMeHeHne MeTannos n nx
coeVHEHNN.

8. 3akoH4YUTE ypaBHEHUS peakLuii
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a) CaH2 + TiO2 —

6) ZrCl4 + Zr —

B) Nb + HNO3(koHu.) + HF(koHU.) —
r) VOSO4 + KMnO4 + H2SO4 —

Bunet 18

1. 'pynna, BCce BelwecTsa B KOTOPOW pearmpyoT ¢ BOAHbIM pactsopoM CuCl2:

a) AgNO3, Na2CO3, Ag 6) NaOH, K3PO4, Fe

B) K25, HNOS, H3PO4 r) Ba(OH)2, Na2CO3, AgNO3

2. B 0.5 monb cunukata Hatpmsa Na2SiO3 macca Hatpus paBHa:
a)23rb6)46re)4.6rr)61r

3. noTHOCTbL ranoreHsogopoaa no kucnopondy pasHa 1.14. dopmyna ranoreHoBo4opoLa:
a) HCI 6) HF B) HBr r) HI

4. KonnyecTBo aTOMOB BOLOPOAa, coaepxalleecs B 51 r ceposogopona:

1) 1 monb; 2) 1.5 monb; 3) 2 Monb; 4) 3 MOnb.

5. Npuseante npnMepbl COeANHEHWI, B KOTOPbIX TUTAH MMEET SNEKTPOHHYIO KOHgoMrypauuio d2.
YCTOMYMBO N 3TO COCTOSIHME?

6. Kak nameHseTcsa coctas BOAHbIX pacTsopos BaHaausa(V) B 3asucumocTtun ot pH? Yto npomncxoaut
C OKpackow pacTtsopa?

7. C 4eM MOXHO CBSA3aTb 3aKOHOMEPHOCTb B UIBMEHEHUWN CTEMEHEN OKUCNEHNS B POy BaHAONN -
TaHTan?

8. 3akoH4YUTE ypaBHEHUS peakunii
a) V205 + KOH —

6) Zr + H2SO4(koHU.) —

B) TiIO2 + K25207 —

r) Nb205 + Na2CO3 (cnnas) —

Bunet 19

1. Okcugbl, B3anMOLENCTBYIOIWMNE CO WenoYamu:
1) Cr203 2) MgO 3) CaO 4) N20 5)C0O2 6) ZnO 7) Al203

2. KonnuyecTBo (MOJb) KaTMOHOB 1 @aHMOHOB, 06Pa3YHOWMXCS NPY MOHOW Anccoumnaumm 1 Monb
pocdpaTta HaTpUs, COOTBETCTBEHHO pPaBHO:

a)1n36)1mnde)4nir)13umni

3. Macce rugpokcuga antomuuus (l1l) pasHom 19.5 r, COOTBETCTBYET KONMMYECTBO BELWECTBA:
a) 0.5 monb 6) 0.1 Monb B) 0.25 Monb 1) 0.3 MONb

4. MonsipHas Mmacca rasa, NnoTHOCTb KOTOPOro rno xnopy pasHa 0.3944 (sBeeounte ungpy)

5. lNoyemy meTannbl NOArpynnbl BAHAOUS Nlerye BCEro pacTBoOpsOTCA BO OTOPUCTOBOLOPOLAHOM
kucnote unu B cmecn ee ¢ HNOS3(koHu.). HanncaTtb ypBaHeHns peakuunin. OTMETUTb POSib KMCNOT.

6. Moyemy ons XuMmnn TUTaHa, LMPKOHNUS 1 radoHUS ManoxapakTepHbl MOHbI TUna 94+? MoryT nu
Takune NOoHbI BbITb YCTONYMBbLIMM B BOLHOM pacTBope?

7. Kakune na metannos IV b rpynnbl pacteopsieTcs B KOHLEHTPUPOBAHHBIX CONSIHOWM N CEPHOM
Kucnotax? Hanucatb ypaBHEHUS peakuunii.

8. 3aKoH4NTE ypaBHEHNS peakLmii
a) Zr + HF + HNO3 —

6) TiCl4 + SO3(x.) —

B) Na3VO4 + HNOS3 —

r) VSO4 + KMnO4 + H20 —
bunet 20

1. KnucnoTel, guccoummpyowme B BOLHOM pacTBoOpe Kak crabble anekTponmnThbi:
1) H2S 2) HF 3) H2SO3 4) HCIO4 5) H2SiO3 6) H2S04 7) HNOS 8) HI
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2. KonnyecTBo (MoJb) KaTMOHOB 1 aHMOHOB, 06pa3yoWMXCS NPY MNOHOW auccoumaumm 1 Monb
HUTpaTa antoMUHNS, COOTBETCTBEHHO PaBHbI:

a)3ni16)1mn3B)2n3r)3n2

3. ®opmyna rasa, NIOTHOCTb KOTOPOro No Kucnopoay pasHa 1.5:

a) O3 6) H2 B) N2 ) O2 o) HF

4. Obpasel BelwecTsa aMmmmnaka, cogepxatuii 6onble BCero Monekyn:

1) m(NH3)=10r; 2) V(NH3)=10 n (H.y.); 3) D(NH3)=10 MOfb.

5. Kak n3meHs1oTcs okmcnuTenbHble CBOMCTBA a3oTa U ooccopa 1 3NeMeHTOB Noarpynnbl BaHaans
B BbICLLEN CTEMNEHN OKUCNEHNA?

6. C 4eM CBSI3aHO Masoe 4YMCno cTeneHen okucneHns ons anemeHTos 1V b rpynnb.

7. Kakoi n3 kaTnoHoB okasbiBaeT bonblee nonsipuaytowee nenctene Ti2+ nnn Tid+ 1 B 4eM 3TO
nposBnseTca?

8. 3aKOoHYMTE ypaBHEHWS peakuuii
a) Ti + KOH —

6) ZrO(NO3)2 + NH3(BoaH.) —

B) NaVO3 + Kl + H2S04 —
r)vCi2 + 02 —»

7.1. OcHOoBHas nuTeparypa:

1. Tpetbsakos 0. ., MapTbiHeHko J1.L., 'puropbes A.H., Linsanse A.HO. HeopraHmnyeckas xmmus.
Xumuns anemeHToB. B 2-x Tomax. Tom 1. - M.: spatenbcteo MI'Y, UKLL "Akapgemknura", 2007. - 544
C.

2. TpeTtbskos tO. L., MapTbiHeHko J1.W., Npuropbes A.H., Linsanse A.lO. HeopraHuyeckas xmmums.
Xummnsa anemeHToB. B 2-x Tomax. Tom 2. - M.: spatenbctBo MI'Y, UKL "AkagemkHura", 2007. - 672
C.

3. HeopraHuyeckast xumms: B 3 T.: y4eb. [ns cTyaeHTOB By30B, 00y4atoWmxcs No HanpasneHuto
510500 "Xummna" n cneumnanbHoctv 011000 "Xummnga" / [A. A. Opo3nos, tO. [. TpeTtbakos]; noa. pea.
0. [. TpeTbsikoBa.-MockBa: Akagemus, 2004- T. 1: PU3NKO-XUMUYECKNE OCHOBBI HEOPraHNYECKO
xnumnun.-2004.-233 c.

4. Maenos H.H. Obwas n HeopraHuyeckas xmmus. [9NeKTpOHHbIA pecypc] - 3-e uaa., nenp., gon. -
CaHkT-lNeTepbypr: JlaHb, 2011. - 496 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4034

5. Ceepanosa H.[0. Obwas n HeopraHn4yeckas XMMUs: 3KCNepUMeEHTaNbHbIE 3a4a4M 1 YNPaXHEHNS.
[OnekTpoHHbI pecypc] - CaHkT-MeTepbypr: NlaHb, 2013. - 352 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=13007

7.2. JlononHuTenbHasa nuteparypa:
1. AxmeToB H.C. Obwas n HeopraHunyeckas xumus : Yueb. ong cTyd. XuM.-TexHon. cneu. By3os / H.C.
AxmeToB .- 5-e n3g., ucnp. - M. : Boicw. wk., 2003 .- 743 c.

2..llepbuHa A.3. OpraHuyeckas xmmms. OCHOBHOW KypcC.: Y4ebHMK [OnekTpoHHbI pecypc] / A.9.
LLepbuHa, J1.I'. MaTyceswny; MNoa pen. A.9. WepbuHebl. - M.: HALL MH®PA-M; MH.: HoB. 3HaHue,
2013. - 808 c. Pexwum goctyna: http:/znanium.com/bookread.php?book=415732

3.Wabapos 0. C. OpraHnyeckas XuMns. [SneKTpoHHbI pecypc] - 5-e nsa., ctep. -
CaHkT-lNeTepbypr: JlaHb, 2011. - 848 c.
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Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4037

4. Obwas n HeopraHuyeckas xmmus: yuebHoe nocobre ons caMocToATeNbHON paboTbl CTYAEHTOB /
KasaH. qpenep. yH-T; [Hayy. pen.: O.x.H., npodp. ®. B. [esaTos, O.x.H., npod. H. A.
YnaxoBwnd].-KasaHb: [KasaHckuin yHuBepcmuTeTt], 2011.-; 21. Y. 1: Obwas xummsa / [cocT.: P. P.
Amnpos n gp.].-2011.-142 c.

7.3. UHTepHeT-pecypcChbl:
CalnT Hay4HO-MeToaM4eckoro XypHana - http://www.hvsh.ru

CraHpapT cpeaHero (monHoro) obwero 06pasoBaHUs No XMMUN. -
http://www.ipkps.bsu.edu.ru/source/metod_sluzva/ximiy/08/stsr.doc

Xumuk - http://www.xumuk.ru/inorganic_reactions/search.php
ONeKTpoHHas Bepcmsa razethl - hitp://him.1september.ru/index.php
S nay Ha ypok xumum - http://him.1september.ru/urok/

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHne ancumnnInHbl "Haquble OCHOBbI WKONbHOIo Kypca no Xnummnmn" npeanonaraet
ncnonb3oBaHme cnegywowero MmarepnanbHO-TEXHNYECKOIro obecneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOWUT N3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BUaAeo n ayamno
nHGOpMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNoBas KoMnnekrauus
MyNbTUMEAVNAHOW ayaNTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEpAeiChI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 BOCTYMHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTumeoniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTEpHOE 060pyn0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-meToamnyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHom cucteme " bubnuoPoccurka", oocTyn K KOTOpPO NpenocTaBneH
ctyneHTam. B 96C " bubnuoPoccurka " npenctaBneHbl KONNEKUMM akTyanbHOW HAayYHOW 1 y4ebHo
nuTepartypbl N0 ryMaHMTapHbIM HaykaMm, BKovaowme B cebs nybnmkaumm Beoylmx pOCCURCKNX
n3natenbCTB ryMaHUTaPHOW nuTepaTypbl, U30AHMS HA aHTIMACKOM A3blKe BEAYLWMX aMEPUKAHCKNX 1
€BPONencKmx n3gaTenbCTB, a TakXe pefkue n ManoTupaxHble N30aHns POCCUNCKUX PervnoHanbHbIX
By30B. 9bC "bubnmoPoccuka" obecneymBaeT WNPOKNIA 3aKOHHbIA AOCTYN K HEOOXOAUMbIM NSt
obpasoBaTesibHOro npoLecca n3gaH1saM ¢ UCMNoib30BaHMEM MHHOBALIMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (henepanbHbIX rOCYyAapCTBEHHbIX 0Bpa3oBaTenbHbIX CTAHAAPTOB
BbICWEro npodeccroHanbHoro obpasosanus (PrOC BI1O) HoBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPO NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npegocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHOI y4ebHOI nuTepaTtype no OCHOBHbIM ANCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacraBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsieT By3y Hanbonee nosHble
KOMMeKTbl HeOBX0AMMO NNTEpPaTypPbl B COOTBETCTBUUN C TPEOOBAHMSIMU rOCYAAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

NPOEKTOP ANS AEMOHCTPALMIA Npe3eHTauuii no BolbpaHHOM TEME.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHno 020100.62 "Xumma" n npodomnio Noarotoskn Pusnyeckas XmmMms .
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