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1. Uenn ocBOEHNS AUCLUMINHBI

Llensimn ocBoeHms oncumnamnHbl "Xumns" sensetcs oopMmpoBaHmne obwmx npeactaBneHuii o
XUMUYECKNX CUCTEMAX, XMMUYECKON TEPMOAMHAMIKE N KUHETUKE, PeaKLMOHHON CnocobHOCTH
BELWeCTB 1 UX MAeHTUgukaunmn. 3HaHme 3aKkOHOMEPHOCTEN B3anMOCBS3M "COCTaB - CTPOEHME -
peakunoHHast cnocobHOCTL" NO3BONSIET MPOrHO3MPOBATh CBONCTBA 9N1EMEHTOB U MX COEAMHEHWIA, YTO
HeobxoaMMOo 415 aHanu3a obLwmx NapamMeTpoB LMKIMYECKOro nepepacnpeaeneHunst 31eMeHToB, nx
mMaccoobmeHa B buocepe. ObyyeHne TeopeTUIeCcKUM 1 NPakTUYECKUM OCHOBAM KNacCUYeCKo
aHanNTM4YeCKOm XMMUKM; 03HaKOMJIEHE C OCHOBaMUM XMMUYECKUX U OU3NKO-XMMUYECKMX METO00B
aHanusa; osnageHne HaBblkamu MOEHTUPUKALMM BEWECTB C MOMOLLbIO aHATIUTUYECKMX peakLnia
Ka4yeCTBEHHOro aHann3a; 3y4yeHne TeopeTnHeckmx OCHOB KONMYECTBEHHOrO aHanmaa. 910 byaet
NONe3Ho ANns PoOPMMPOBAHUS y CTYLEHTOB TeopeTMyeckor 6asbl Ans coyHoaMeHTanbHbIX
nccnenoBaHUm U NPUKNaaHOro aHannaa KnmmMaTuyecknx N3MeHeHu, MOHUTOPUHra atMocdoepsl 1
Pas3BUTUS HOBbIX MNOAXOA0B K COCTABNEHWNIO CUHOMTUYECKMX MPOrHO30B.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.9 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpammbl 05.03.04 M'maopomeTeoponorus n oTHocutcs K 6a3oBoii
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 1 kypce, 1 ceMecTp.

JaHHas yyebHas aucuunnnHa BkntodeHa B pasaen "b.1.65.8. Liukn npodheccroHanbHbIX AUCLMMINH.
basoBas coctasnsowas (MatemaTnyeckumim 1 ecteCTBeHHOHay4YHbI umkn)" ®roC-3+ no
HanpasneHuto noarotoeky BIMO "Mopometeoponorus” (bakanaspuar) No Npocouio NoAroToBKM
"MeTeoponorusg". [1nsg ycnewHoro 0CBOEHNS ANCUNNANHDBI "XUMUS" CTyAEHTbl AONXHbl UMETb
npeacTaBneHne 06 OCHOBHbIX TUMAax peakuuii, UCNOb3yeMbIX B XUMUW, NMONYYEHHbIE B XO4€ N3Y4eHNs
WKONbHOr0 Kypca XMMUK, OOMXHbI 3HaTb OCHOBHbIE MOHATUS U 3aKOHbI (OU3NKK 1 BNadeTb
OCHOBHbIMU NpuemMamu MatemaTnyecknx pacyetos. Pasoensl OMCUMNNNHBI CBSA3aHbI
MEXANCLMNINHAPHBIMU CBS35iIMM C 0BecrneymBaemMbiMu (MOCNEAYIOWMMMN) OMCLUMNINHAMM:
"Bruonorug", "9konoruns", "dunamnka".

N3yyaeTcs Ha 1 kypce B 1 cemecTpe.

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytolwme KOMNeTEHUNN:

PacwudppoBka
LLincpp komnereHumu npuobpeTtaemor KOMNETeHLUN
OMK-2 BnageHrnem 6a30BbIMM 3HAHMAMUW PyHOAMEHTANbHbIX Pa3aenos
(MPOOECCHOHANbHBIE dPU3NKK, xumnn, bronorum B 06 beme, HEOOXoOMMOM Ais
KOMMETEHLNN) OCBOEHUS PUINYECKUX, XUMUYECKMX N BMONOTrMYECKMX OCHOB B

rMopoMeTeoponornm

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

obwme 3aKOHOMEPHOCTU MPOTEKAHUS XMMUYECKMX PeakLuii B pacTBopax 1 TBepaoi chase, OCHOBI
XUMUYECKO TEPMOANHAMUKUN N KUHETUKM.

2. IONXeH yMeTb:
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MNPUMEHATb TEOPETUYECKNE 3HAHWNS O CTPOEHWUN, M3MEHEHMM COCTaBa 1 PeakLMOHHOM CrOCOBHOCTY
pearnpyrowmx BewecTs A1 npeackasaHns o0cobeHHOCTen NpoTekaHust peakLumniia, coctaBa, CTPOEHUs
1N CBOMCTB NPOLYKTOB; NONb3oBatbcs [Nepnoanyeckorn CMCTEMON.

3. OONXEeH BnageTb:

HaBblKaMUN XMMUYECKOro aKCNepuMeHTa C y4eTOM npaBus TEXHKM 6e30MacHOCTM Npw
MCMONb30BaHNM XUMUYECKMX PEaKTMBOB, aHann3a pes3ynbTaToB OMNbITOB Y CPOPMYIMPOBAHMS
060CHOBAaHHbIX BbIBOLOB.

4. nONXeH OJEMOHCTpPMpOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:
Bnagetb OCHOBHbIMM KOMMNETEHLNAMU

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obuwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMNANHBI 9K3aMeH B 1 cemecTpe.

CyMmMapHOo no aucumnanHe MOXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens WX TpyA0eMKOCTb TekyLime coopMbl
N 'D'"Kn"(")'g;;';”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumu MpakTnyeckmellabopatopHbie
3aHATUA pa60Tb|

Tema 1. OcHOBHble

NMOHATUSA N 3aKOHbI
1 pammn. OcHoBHbIe 1 1 1 1 0 YCTHbIV onpoc

" [knaccbl

HeopraHn4eckumx

COeOVNHEHNA.

Tema 2. CtpoeHune TecTnposaHue
2. 1 2 1 1 0

aToma

Tema 3.

Meprnoanyeckunin 3aKoH o

’ YCTHbIN onpoc

3. [MNepuoanyeckas 1 3 1 0 0 P

Tabnuua O.W.

MeHpoeneesa.

KoHTponbHas
4 Tema 4. XuMunyeckas 1 4 1 1 0 p26oggn a
" |CBA3b U BANEHTHOCTb
Tema 5. OHepreTuka
XMMUYECKUX MpoL,eCcCoB. T
TUPOBAHU

5. [Xumnyeckas KnHetmka 1 5 1 1 0 ecTiposanne

1 paBHOBecCHe
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60Tb|

Tema 6. Pacteopb! 1
6. |[peakumu B BOOHbIX 1 6-7 2 1 0 Tectuposakie

pacTtBopax

Tema 7.
7. |OKncnuTenbHO-BOCCTAaHQBUTENBHLIE -8 2 1 0 TecTuposanue

npouecchl

Tema 8. KomnnekcHble TecTnposaHve
8. coeanHeHuns 1 89 2 0 0

Tema 9. OnemeHThl 1A
rpynnbl: IUTUIA, HATPUNA,
Kanuin, pybunauia, Luesui.

YCTHbIN onpoc

Tema 10. SnemenThbl A
rpynnbl: 6epunnnia, ) YCTHbIN onpoc
10. MarHuin, Kanbuun, 1 10-11 2 0 0
CTpOHUMiA, Bapuii
Tema 11. SnemeHThbl A
11 |moarpynnbi: 6op, 1
‘lanntoMuHmnin, rannuni,
VHOWKA, TanIni

Tema 12. OnemeHTbl VIA
rpynnbl: yrnepoa,
KPEMHUI, repMaHnin n YCTHbIN onpoc
12. NX COeOVNHEHMS. 1 12-13 2 0 0
MurpaumOoHHbIA LUKN
yrnepoga.
Tema 13. OnemenTbl VA
rpynnbl: a3orT ,
doocdoop, noarpynna
MbllbSIKa N UX
COeNHEHNS.
MurpaumoHHbIA Uukn
asoTta. Pukcauus
asoTa.

Tema 14. VIA rpynna:

Kucnopog, cepa
noarpynna ceneHa un nx i YCTHbI onpoc

14. COEOUHEHMS. 1 14-15 2 0 0

MurpaumnoHHbIf LnKn

kucnopoga. O30H.

Tema 15. VIIA rpynna: KoHTponbHas
15.|ranorexbl 1 nx 1 15-16 2 0 0 pabota
COeLVHEHNS.

Tema 16. Bonopon n
ero coeanHeHns.

16. MaccoobmeH Bonopona 1 16 1 0 0

B Npupoae.

11-12 5 0 0 YCTHbI onpoc

YCTHbIN onpoc

13. 1 13-14 2 0 0
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Bugbl n yachbl
Pasmen ayauTopHOM paboThbl,
N .D.VII(\:’ILI.VIHHMHI:I/ CemecTp cz;gg::a X T?g ﬁggr)socm TeK\{(':;'-:TTO g?::.prl
oy Mek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
Tema 17. OCHOBHblE
MOHATIA TecTupoBaHue
17. KONMYECTBEHHOIO 1 11 1 1 0
aHanuaa
Tema 18.
18.|paBnMeTprYeCKmnii 1 12 1 2 0 TecTtuposaHue
aHanms.
Tema 19.
19.{TutpumeTpryecknin 1 13 1 2 0 TectuposaHue
aHanus.
Tema 20. MeTonbl KoHTponbHas
20.|TnTpnMeTprYeckoro 1 14 2 1 0 pabota
aHanmnaa.
Tema 21.
WHCTpymMeHTanbHbIe YCTHbIN onpoc
21. mMeToAbl 06 BEMHOr0O 1 15 2 0 0
aHanunaa.
Tema 22. )
22.|9nekTpoxumMmyeckme 1 16 1 2 0 YCTHBIl onpoc
MeToObl aHanm3a
Tema 28. o
23.|CnekTpockonunyeckue 1 17 1 2 0 YCTHBIi onpoc
mMeTonbl
KoHTponbHas
Tema 24. AHann3
ed. KOHKPETHbIX 06BHEKTOB. 1 18 1 2 0 pabota
Tema 25. NItorosas
25-|hopma KoHTpons 1 18 0 0 0
Tema . Itorosas 1 0 0 0 Sk3aMeH
goopma KOHTpons
Ntoro 36 18 0

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. OCHOBHbIE MOHATUS N 3aKOHbI XMMUN. OCHOBHbIE KlacCbl HEOPraHUYeCKnX
coeaVHeHun.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

OcHoBHble NoHATUS XumMnn. AToM. Monekyna. XumMnyeckuin aneMeHT. M30TonHbIM cocTas
XMIMUYECKMX 3/1EMEHTOB. [1pOCTOE N CNOXHOE BeWwecTBO. XMMNYECKNIA 9KBUBANEHT, 3aKOH
9KBMBANEHTOB. ArperatHoe COCTOSIHUE BelecTBa. XapakTepHble 0COOEHHOCTN Pa3nnyHbIX
arperartHbIX COCTOSIHWIA BelwecTBa. TemneparTypHble yCNoBUS UX CywecTBOBaHWS. [1oHATHE O
CTaHOapTHbIX ycnoBusix. Fa3oBble 3akoHbl. OCHOBHbIE KN1ACChl HEOPraHNYECKNX COEANHEHWIA;
oKcuabl, rMApoKcuabl, KNCNoThl, conu. Knaccmudukauus, nonydyeHne, XMMmyeckme peakumm,
MOneKkynapHble 1 rpagomnyeckue oopmynbl.

npaktnyeckoe 3aHsitne (1 yaca(os)):

PelueHne pacyeTHbix 3a4a4 Ha OCHOBHbIE 3aKOHbI XMMUW.
Tema 2. CtpoeHue atoma
neKkuunoHHoe 3aHsitne (1 4aca(os)):

PernctpaunoHHbin Homep 220417
CtpaHuua 6 us 47.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

S OEMALIGH



Mporpamma ancumnnuHbl "Xumnsa"; 05.03.04 M'mapomeTteoponorus; AoueHT, K.H. Baneesa IM.P. , noueHT, K.H. (aoueHT) Kytbipesa M.I1.

Victopus passuTtusa npencrasneHnin o CTpoeHun atoma. Teopus bopa. BonHoBas Teopus cTpoeHns
aTtoma. [1BolicTBEHHas npupoaa anektpoHa. MpuHuun HeonpeaeneHHocTU. MNMoHsTNE 06
3NEeKTPOHHOM obnake. dneKkTpoHHasi NNOTHOCTb. PanmanbHoe pacnpeneneHne anekTpoHHOM
MAOTHOCTW OKONO siApa atoMa BOAOPOAAa B OCHOBHOM 1 BO3OYXAEHHOM COCTOSIHUSAX. [ToHSITHE O
panuyce atoma. KBaHTOBbIE YMCna Kak XapakTepuCTUKN COCTOSIHUS 3N1eKTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [TOHATUSA: 3HEPreTUYecKknin ypoBeHb, NOAYPOBEHDb, 3NIEKTPOHHbIA CNOW, 3NEeKTPOHHAS
obonoyka, atomHas opbutans (AO). MpuHumn Maynu n eMKocTb 3NeKTPOHHbIX obonoyek. MNpasunno
XyHIa 1 nopsinoK 3anofHeHns aToMHbIx opbutaneit. Mpasuna Kneukosckoro. CTpoeHne
3NEKTPOHHbIX 0060/104EK aTOMOB 3IEMEHTOB. DKPaHNpPOBaHWe 3apsaa SnekTpoHaMn. ddekT
NMPOHWKHOBEHMWS SNEKTPOHOB K S4pY.

npaktnyeckoe 3aHsitne (1 4aca(os)):

PeweHne 3apay Ha HanncaHue aNeKTPOHHbIX OOPMY/ aTOMOB 3/IEMEHTOB.

Tema 3. Nepuopnueckum 3akoH, NMepuoauueckas tabnuua O.U. MeHoeneesa.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

Mepuononyecknii 3akoH. MNeprnoamnyeckas cuctema. OcobeHHOCTM 3anoNHEHUS 31EKTPOHAMM
aTOMHbIX opbuTanein n OPMNPOBAHNA NEPUOLOB. S-,p-,d-,f-aNeMeHTbI 1 NX PacnoNoXeHVe B
nepuoamyeckor cucteme. 'pynnel. MNeprogbl. [NaBHble 1 NO60YHbIE NOArpynnbl. NeproanyHOCTb
CBOICTB aToMOB. Paaunycbl atoMoB 1 noHoB. OpbuTanbHble 1 3¢pPEKTUBHBIE PaaVyChl.
KoBaneHTHble, BaH-Oep BaanbCoBble, METANMYECKUE N NOHHbIE paaunycbl. /I3MeHeHe aTOMHbIX 1
MOHHbIX PaanycoB no nepuonam n rpynnam. 3gdekTol d- u f- cxartns. loHnsaunoHHbie
noTeHumansl. @akTopbl, onpefensowmne BenmymHy MOHN3aunoHHOro noteHumana. ViameHexnne
BE/IMYMH MOHN3AUNOHHBIX MOTEHLMAN0B 1 pagnycos rno nepuogam u rpynnam. CpoacTtso K
9NeKTPoHy. DakTopbl, oNpenensowmne BenmymHy CpoacTBa K 9NeKTPOHy. VIamMeHeHne BennyuH
CPOACTBA K 9NEeKTPOHY Mo nepuoaam v rpynnam. MNMoHsTne 06 anekTpooTpuLaTENbHOCTA 9NEMEHTOB.
Wkana MNonuHra. IameHeHne BeNWYMH 3NEeKTPOOTPULATENBHOCTU SNEMEHTOB MO Nepuogam u
rpynnam. NMepmoanyHOCTb XMMUYECKNX CBONCTB 3NIEMEHTOB, NPOCTbIX BEWECTB 1 XUMUYECKNX
coelvHeHun. I3aMmeHeHre BaneHTHOCTM No nepuogam u rpynnam. MIameHeHne CBOMNCTB 3N1EMEHTOB
no nepuogam v rpynnam B 3aBUCUMOCTU OT CTPYKTYPbl BHELWHUX U NPEABHELHUX 3NEeKTPOHHbIX
060n104€eK 1 pafmycoB aTOMOB. VI3MEHEHME XMMMNYECKOW aKTUBHOCTM METANNIOB 1 HEMETAN/IOB MO
nepvonam u rpynnam. VismeHeHne KMCnoTHO-OCHOBHbIX CBOMCTB OKCMO0B Y MMAPOKCUO0B MO
nepuoaam v rpynnam.

Tema 4. Xumunuyeckasi CBi3b U BaJllIeHTHOCTb
JNeKunoHHoe 3aHsitne (1 yaca(os)):
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OCHOBHbIe 0COBEHHOCTM XMMNYECKOrO B3aMMOAENCTBMS (XMMUYECKOW CBS3N) N MEXAHU3M
06pa3oBaHNst XMMNYECKOI CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBSI3U.
KBaHTOBOMEXxaHM4Yeckasi TpakToBka MexaHn3ma obpa3oBaHusi CBSA3U B MOJEKYNE BOLOPOAA.
OCHOBHbIE TUMbl XUMUYECKOWN CBSA3W: KOBANEHTHAs (HenonspHas u nonsipHas), MOHHas,
MmeTannmyeckasi. OCHOBHbIE MOOXEHNS TEOPUUN BaneHTHbIX cesaselt (BC). OcobeHHOoCTM
0b6pa3oBaHusi cBA3E NO LOHOPHO-aKLEeNTOPHOMY MexaHn3Mmy. MHOroLeHTpoBasi CBA3b.
BaneHTHOCTb XMMUYECKMX 9NeMEHTOB. ICToprsa pa3BuTuUsa NOHATUS BaneHTHOCTU. PasnuyHbie
TPaKTOBKWN MOHATUS BaNEHTHOCTU B COBPEMEHHOM XUMnK. BaneHTHOCTb ¢ no3uumn Teopun BC.
BaneHTHOCTb s-,p-,d-,f -anemeHTOB. [1OCTOSAHHAS 1 NepeMeHHas BaneHTHOCTW. BaneHTHOCTb n
CTeneHb OKUCNEHNS aTOMOB 3/IEMEHTOB B NX CoeanHeHmaX. KonnyecTBeHHble xapakTepuCTuKu
XMMmnyeckmx cesasei. MNopsanok ceasn. SHeprus ceasu. [nmHa ceasn. BaneHTHbl yron. CteneHb
MOHHOCTM CBA3N. PXPEKTUBHBIE 3aPALbI XMMUYECKN CBA3AHHbBIX aTOMOB U CTEMEHb MOHHOCTH
cBA3U. MnonbHbl MOMEHT CBSA3U. CTeneHb MOHHOCTUN CBA3M KakK (PYHKLNS Pas3HOCTU
9NEeKTPoOTPULATENBHOCTM B3aUMOLENCTBYOWMX aTOMOB. [IMNObHbIA MOMEHT MHOrOaTOMHOW
Monekynbl. DakTopbl, onpefensowme BeNNYnHy AMnoibHOrO MOMEHTa MHOrOaTOMHON MOMEKYbI.
KoHuenums rubpuansaumnm aToMHbIX opbutanei u NpocTpaHCTBEHHOE CTPOEHWE MOMIEKYN U MOHOB.
OcobeHHOCTN pacnpeneneHns aNeKTPOHHOM NNOTHOCTM rMOpuAaHbIX opbuTaneit. MpocTewne TUnb
rmbpuamnsaumu: sp, sp2, sp3, sp3d2. MN'mbpuansaums ¢ y4yactmeM HenoAeneHHbIX 3NeKTPOHHbIX Nap.
[MpocTpaHcTBeHHasa koHUrypaums monekyn n noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnusHue
OTTaNKMBAHNS 9NEKTPOHHbIX Nap Ha NPOCTPAHCTBEHHYIO KOHGUrypaLmio Monekyn. Teopus
MonekynsipHbix opbutanein (MO). OcHoBHble nonoxeHus Teopun MO. DHepreTnyeckas amarpamma.
CesasbiBatowme u paspbixnaowme MO. SHepretudeckmne gnarpammbl MO oBYXaTOMHbIX MONEKYN
anemenToB 2-ro nepuoga. [ - n I-MO. OTHocuTenbHas yCTOMYMBOCTD [BYXaTOMHbBIX MOMEKYN U
COOTBETCTBYHOLWMNX MONEKYNSAPHbIX MOHOB. CpasHeHme Teopuin BC n MO. BooopoaHas cBa3b.
Mpypona BOOOPOOHONM CBA3U, €€ KONNYECTBEHHbIE XapakTepucTuku. Mex- n BHyTpuMonekynsapHas
BOLOPOOHas CBA3b. BoooponHas cBa3b Mexay Monekynamm gotoposonopona, BoAbl, aMmMumaka.

npaktnyeckoe 3aHsitne (1 4aca(os)):

PeweHune 3agay, NOCTPOEHME CTEXMOMETPUYECKNX GDOPMY BELLECTB B 3aBUCMOCTU OT BalleHTHOCTY
0bpasyroumx Nx aToMoB.

Tema 5. DHepreTuka xummyeckumx rnpoueccos. XMMuyeckas KWHeTMKa 1 paBHoBecue
neKkuunoHHoe 3aHsitne (1 yaca(os)):

OcCHoOBHble 3a4a4un XuMm4eckonm TepmoanHammnku. OnpeneneHne NPUHLUNMANbHON BO3MOXHOCTU U
MOMNHOTbI MPOTEKAHMS XMMUYECKOWN peakumm. BO3MOXHOCTM NpakTU4ecKoro ocylecTBIeHuns
XMMWYECKON peakuun. XnMudeckas cuctema. BHyTpeHHSs sHeprus cuctemol. ViameHeHune
BHYTPEHHE 3HEPrMUN B XOA4E XMMUYECKUX NpeBpaLieHunii. MNoHaTrne 06 aHTanbnun. COOTHOWEHKE
SHTaNbNUN N BHYTPEHHEWN SHEPrUn CUCTEMbI. VI3MEeHeHre aHTanbnnmn B Xo4e XMMN4eckoro
npespauweHns. CtaHaoapTHas aHTanbnus obpasoBaHus BewecTB. 3akoH ecca. BnmsaHne
Temneparypbl HA BENNYNHY N3MEHEHUS SHTANbNNN peakumn. VIaMeHeHne sHTanbnum n HanpaeneHne
npoTekaHns peakummn. [OMOreHHble 1 reTeporeHHble peakunn. NoHsATMe 0 CKOPOCTU XMMUYECKOW
peakunn. 3aKoH OeNcTBUS Macc. PakTopbl, onpenensowme CKOpoCTb XMMUYECKOW peakLmm.
KoHcTaHTa cKopoCTu XMMU4eckon peakummn. BnmsHue temnepaTypbl HA CKOPOCTb XMMUYECKOM
peakunn. TemnepartypHbIi KOIPAMUUNEHT CKOPOCTU. DHEpPrusa aktmeaumm. Paktopsl,
onpegensowme BeNnYnHy sHeprum aktmeaunn. SHeprusa akTmeaumm n CKOpPOCTb peakuuu.
MNepexonHOe COCTOSIHME NN aKTUBMPOBAHHBIA koMnnekc. ObpaTtumbie N HEOBPATUMbIE XUMUYECKNE
peakunn. Xmmmnyeckoe pasHosecue. KoHcTaHTa xummnyeckoro pasHosecus. Cosur XMMn4eckoro
pasHoBecus. MpuHumn Jle Wartenbe.

npaktnyeckoe 3aHsitne (1 4aca(os)):

PeweHne pacuyeTHbIx 3a0a4 Ha HaxXoXOeHve TernnoBbiX 3AEKTOB XMMMYeckux npoweccos. Pacyer
3Heprun aktusaummn. IameHeHne ckopocTn XMMUYECKOoro npotiecca rno 3akoHy BaHT-IMododpa.
N3yyeHne cMelleHnst NoNoXeHNs XMMNYECKOro paBHOBECUSI B COOTBETCTBUM C MPaBUIOM
Ne-lWartenbe.

Tema 6. PacTBOpbI M peakuumn B BOOHbIX pacTBopax

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):
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LvcnepcHble cucteMbl. VICTUHHbIE pacTBopbl. TBEpable pacTBopbl. [[pyboancnepcHbie CUCTEMBI.
CycneH3un. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak (onanko-xMMn4eckuii npouecc.
Ocobble cBOCTBa BOAbI Kak pacTeoputens. PacTtBopuMocTb BelwecTs. PacTtBopeHne TBepabiX,
XWAKNX 1 ra3oobpasHbix BeWeCTB. BnmsHne Temnepatypbl, LaBNeHUS U NPUPOLbI BEWECTB Ha KX
B3aVMHyt0 pacTBopmMOocTb. Cnocobbl BblpaeHns CocTaBa pacTBOPOB: MaccoBast 4ONS,
MONSPHOCTb, HOPMaNbHOCTb, MOMIANIbHOCTL, MONSPHAsA AONS. DNEKTPONNTMYECKAs Anccoumnaumns.
BnnsiHne nprpoabl BewecTsa Ha ero CrnocobHOCTb K 3NEeKTPONUMTUYECKOW AMccoumaumm B BOAHOM
pacTteope. MexaHunam guccoumaumun. 'vaparaumsa noHoB B pacteope. OCHOBaHUS N KUCAOTbI C
TOYKM 3PEHUSI TEOPUM BNEKTPONUTUYECKO anccoumaumm. CunbHble 1 cnabble aneKTPonnThl.
CreneHb guccounauunmn anektTponutos. PakTopbl, onpenensowme cTeneHb guccoumnaumm.
OCHOBHble NpeacTaBNeHUS TEOPUN CUMbHBIX SNEKTPONUTOB. ICTUHHAS 1 KaxXyLlwasacs CTeneHn
ayccounaumnm B pactTBopax CUMbHbIX 3N1eKTPONMToB. KOHUEHTpauusa NOHOB B pacTBOpPE U
aKTMBHOCTb. PaBHOBeCHE B pacTBopax cnabbix anekTprnonuToB. KoHcTaHTa auccoumnaumnn. daktopbi,
BAVSIOWME HA BENNYNHY KOHCTaHTbl guccounaunn. CBA3b KOHCTAHTbI AMUCCOUMaLIM CO CTEMEHbIO
avccoumaummn. 3akoH pasbasneHus. duccoumnaums soabl. KoHcTaHTa auccoumnaummn. VioHHoe
npounseeneHune. BnvsHue Temnepatypbl Ha guccoumaumio soabl. BooopoaHblin nokasarenb.
MoHsiTHe o bydbepHbix pacTBopax. TpyOoHOPaACcTBOPUMbIE aNeKTPONNTLl. PaBHoBecKe Mexay 0cankoM
N HaCbllWeEHHbIM pacTBopoM. [1ponsseneHne pactsopumocTu. ['naponns conen. 'maponna conemn no
KaTUOHY 1 No aHnoHy. MexaHun3m rugponnsa. MonekynsapHbie U MOHHbIE YPaBHEHUS rmaponusa
conei. CteneHb rmgponumaa. KoHcTaHTa rugponmsa.

npaktnyeckoe 3aHsitne (1 yaca(os)):

PacyeTbl No cnocobam BbipaxXeHnsi KOHUEHTpauun pacTBopoB. PeweHune pacyeTHblx 3agad no 1-my
n 2-My 3akoHam Payns.

Tema 7. OKMcnuTenbHO-BOCCTaHOBUTE/bHbIE NPOLLECChI
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

OKUCNMTENbHO-BOCCTAHOBUTENbHBLIE PEAKLMMW, UX TUMbl, COCTaBNEHNE ypaBHeHMiA. [Nonbop
KO9hPULMEHTOB: METOA 3NEKTPOHHOro 6banaHca. Penokc-noteHuman, kak Konm4yecTBeHHas
XapakTepucTnka OKUCNUTENIbHO-BOCCTAHOBUTENIbHOM CUCTEMbI (OLLeHKa HanpasfeHUs 1 NONHOTHI
NPOTEKaHNs OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakumit). 3aBUCMMOCTb MeXy penoKc-
NoTEHUManamMm CUCTEM 1N N3MEHEHNEM 3Heprmn nbbca. PaBHoBeCHEe Ha rpaHMue MeTann/pacTeop,
[BOVIHOM SNEKTPUYECKMI CNOR. DNeKTPOo4HbIN noTeHuman. YpasHeHne HepHcta. CtaHOoapTHbIN
9NEeKTPOOHbIN noTeHunan. BooopoaHbi anekTpoa, anekTpoLbl CPaBHEHNS. DNEKTPOXUMUYECKNIA
psO HanpsXXeHns Metannos. [anbBaHNYeCKWUIA 3NEMEHT, ero 3.4.C. ANekTponms. IHepTHbIe 1
aKkTMBHble anekTpoabl. CxeMbl MPOLLECCOB Ha 3NeKTpoaax Npu SNeKTponn3e pacnnaBoB 1 BOOHbIX
pacTBOpPOB.

npaktnyeckoe 3aHsitne (1 4aca(os)):

PeweHne pac4eTHbIX 3a4a4 Ha OCHOBHblE 3aKOHOMEPHOCTW NPOTEKAHNA
OKNC/INTENBbHO-BOCCTAHOBUTE/IbHbIX peaKLlVIVI.

Tema 8. KoMmnnekcHble coeanHeHUs1
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

XuMmnyeckas CBsiab B KOMMNEKCHbIX COeANHEHNSIX 1 0COBEHHOCTM UX CTpoeHNs. KoopaMHaumoHHas
HEeHaCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHNsi KOMAIEKCHbIX (KOOPAMHALMOHHbIX
coeanHeHwnin). CocTaB KOMMNEKCHBIX COEANHEHWI. BHEIWHAS N BHYTPEHHSIS KOOPANHALMOHHbIE
cdoepbl. KaTMoHHbIE, aHMOHHbIE 1 HERTpasnbHble KoMnnekcbl. HoMeHknaTypa KOMMeKCHbIX
coeavHeHuin. TunmyHble koMmnnekcoobpasosatenn. KoopanHaUMOHHOE YACNO
KomnnekcoobpasoBaTens. TUnuYHble nuranobl. @akTopsbl, onpeaensitowme crnocobHOCTb MONEKY 1
MOHOB BbICTYNaTb B KA4ecTBe nnraHaoB. MoHO 1 nonnpeHTaTHble nnraHabl. MpocTpaHcTBeHHas!
KOHCpUrypaumsi KOMAAIEKCHbIX MOHOB. MBpramn3saums atoMHbIx opbutanei komnnekcoobpasosartens
1 NPOCTPAHCTBEHHAs KOHGMIypaLmst KOMNIEKCHOro noHa. Juccoumaums KOMNIeKCHbIX MOHOB B
pactBope. KoHcTaHTa HecTokocTh. dakTopbl, onpenensiowmne yCTon4YMBOCTb KOMMIEKCHbBIX MOHOB B
pacTBope.

Tema 9. SnemeHTbI |A rpynnbi: NMTUIA, HATPUIA, KaNUK, pyouaun, uesvin.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):
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Metannbl B nepuoanyeckon cucreme. Knaccudumkaumsa Metannos rno nx ouanyeckum n XuMmyeckmnm
csoncteaM. MeTtannuyeckas n KoBaneHTHas CBA3b B MeTannax. BnusaHue sHeprumn kpuctannn4eckom
CTPYKTYpbl HA dou3nyYeckue (Temneparypa rnnasneHns u KUNeHns, anekTpornpoBoLHOCTb) U
XYMU4yeckue (B3aMMoLenCcTBue C BOL4OM, KACNOTaMu, Wwenovyamm, HemeTannamm) CBONCTBA MeTansos.
Kopposusa metannos. 3aKkOHOMEPHOCTU B UBMEHEHMMN SNEKTPOHHON KOH(PUrypauun, BeMYmH
panmnycoB, aHeprum noHmsaumm atomoB. Ocoboe NonoXeHne NUTUS. IHEPrust KPUCTANINYECKONA
peweTkmn, prsnyeckmne n XMmmnyeckme CBoNcTBa NPoCTbix BewecTB. OCOBEHHOCTN B3aMOL4ENCTBUSA
LWeNoYHbIX METaNNoB C BOAOW B pSay NUTUR - Le3nii. 3aKOHOMEPHOCTU B CTPOEHWU U CBONCTBAX
(TepMunyeckast yCTON4MBOCTb, KUCNOTHO - OCHOBHbIE CBOWNCTBA ) OCHOBHbIX TUNOB COEANHEHWIA:
OKCWAO0B, NEPOKCMAO0B, KapboHATOB, r'MAPOKCUAOB M ranoreHnaos. uaroHanbHoe CXOACTBO
NNTUA-MarHui. FonyyeHne WenoyHbiX MeTanioB N3 NPUPOOHbIX COEOUHEHWUA. NPUMEHEHNE
LWeNoYHbIX MeTannoB 1N X coeauHeH.

Tema 10. OnemeHThbl IIA rpynnbi: 6epunnuin, MarHuin, KanbLuyin, CTPOHLUNA, 6apui
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

N3meHeHne anekTpOoHHON KOHpUrypauum, BENNYNH paanycoB, 3Hepruin noHnsauum atomos. Ocoboe
nonoxeHve 6epunnus. NMonyyeHre NPOCTbIX BEWECTB U3 NPUPOAHbIX COeANHEHWIA. TnapoKcnab
6epunnnsa n MarHns: KNCNOTHO-OCHOBHbIE CBOMCTBA, peakLMmn NpoTonn3a u KOHAEeHcaumMmn NoHOB
Be(Il) n Mg(ll), ctpoeHne. KapboHaTbl 6epunnns n marius. 3akOHOMEPHOCTU B CTPOEHUN 1
CBOWCTBaX OCHOBHbIX TUMOB COEAUHEHWI WENOYHO-3EMENbHbIX 3IEMEHTOB: OKCMOO0B, MAPOKCUO0B,
kapboHaTtos, ranoreHnnoB. KomnnekcHble coeamHeHus. uaroHanbHoe cxoacTeo 6epunnui -
antoMuHnin. NpumeHeHne 6eprunansg, MarHns 1 WenoYHO-3eMENbHbIX 3IEMEHTOB.

Tema 11. OnemeHTthl lIIA noarpynnei: 60p, anNOMUHUNA, FanIVA, UHOWNA, TATUIA
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

3aKOHOMEPHOCTY B U3MEHEHUN 3NIEKTPOHHOM KOHGOMIypaLmm, paamycoB, 3HEPrMin MoOHN3auuum,
XapakTepHbIX CTENEHeN OKMCNeHns atoMoB. [lonyyeHne, ousmnyeckme n XMmMmn4eckne CBonCTea
NPOCTbIX BewecTs. 3akOHOMEPHOCTU B CTPOEHUN 1 CBONCTBAX (TepMmyeckas yCTOMYNBOCTb,
KWCNOTHO-OCHOBHbIE U OKUCINTENbHO-BOCCTAHOBMUTENIbHbIE CBONCTBA) COEAVNHEHUIN B CTEMNEHN
OKMCNeHus +3: oKCuabl, rMapokcuabl, ranoreHngbl. KoMnnekcHole coeauHeHns annioMUHUS.
VI3amMeHeHne yCTOMYMBOCTY COEAMHEHMUI 3NIEMEHTOB B HU3KUX CTENEHAX OKUCNEeHUs B noarpynne, a
Tak Xe B ropnsoHTansHom psgy: TI-Pb-Bi. Fomonornyeckune pagpl ruapnnos 6opa. OCHOBHble
9NEMEHTbI CTPYKTYpPbl, CTPOEHME, 3aKOHOMEPHOCTU B cBOCTBA BopaHoB. ConocTaBneHne
NpoLeccoB aerngparaumm optTodpocdopHo n optobopHoi kucnot. LduaroHanbHoe cxoacTeo bopa
N KpemHus. MNonyyeHrne n3 NpUpPoLHbIX coeanHeHunin. MNpumeHeHne bopa, annioMUHKS, ranims,
UHONS, TanIna N UX COeOUHEHWUIA.

Tema 12. dnemeHTbl VIA rpynnbl: yrnepon, KpeMHUA, repMaHuin U X COeAUHEHUS.
MurpauvoHHbIn LUKN yrnepoaa.

JNleKLLMOHHOe 3aHsiTue (2 Yaca(os)):

ONeKTPOHHAasa KoHourypauus, pasmep atoma, SHeprus MoHM3aumm n CPOLACTBO K 3N1EKTPOHY,
anekTpooTpuuartenbHoctb. OcobeHHocTn kaTteHaumm B psay C-Si-Ge-Sn-Pb. XapakTepHble cTeneHun
OKUCNEHUS N KoopOMHaUNOHHbIe Ynucna. OcobeHHoCTH yrnepoda. Tunbl CTPYKTYP U 0COBEHHOCTU
XMMMYECKOI CBSI3M B TBEPAbIX MPOCTbIX BewecTBax. AnMas, rpadout, kKapbuH. doynnepensbl (C60, C70
1 1.4.) - NoNMMopdoHbIE oopMbl yriepona. 3aKOHOMEPHOCTU U3MEHEHUS OU3NYECKUX N XMMUYECKIUX
CBOWCTB MPOCTbIX BELWECTB: B3aMOAENCTBME C pa3daBneHHbIMU 1 KOHLEHTPUPOBaHHbLIMM
pactesopamm HCI, HNO3, H2SO4, NaOH, metannamu n Hemetannamum. CoegmHeHus sknodyeHns. CO
n CO2 : nonyyeHne, conoctasneHune ctpoeHus (MO, IKAO, MBC), gonanyeckux (sHeprus
NOHN3aLMK, OUNONbHbLIA MOMEHT, TEMNepaTypa dha3oBblX NePexXonoB) N XMMUYECKUX
(B3aumopeincteune ¢ H20, MeTannamm, oOKMCNUTENbHO-BOCCTaHOBUTENbHbBIE cBocTBa, CO 1 CO2 kak
nuraHabl) CBOMCTB. TepMmyeckas ycTonumeocTb kapboHaTos. ConocTaBneHme CTPOEHNS U CBONCTB
CO2 1 Si02, H2CO3 1 H2Si03, kapboHaToB 1 cunmkaToB. OCHOBHbIE TUMbI CTPYKTYP CUNNKATOB.
dusmyeckne n xMMm4eckme CBoOMCTBa repMaHuns, onosa v cBMHUA. KpeMHUn 1 repMaHuni -
nonynpPoBOAHUKN. 3aKOHOMEPHOCTM B UBMEHEHUN CTPOEHUS N XMMUYECKNX CBOMCTB OKCULOB U
rmapokcnpos Ge-Sn-Pb (TepMuyeckas ycTon4ymBoCTb, KNCNOTHO-OCHOBHbIE U
OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA). [pnpoaHble coeanHenuns C, Si, Ge, Sn, Pb,
NPUHLMMbI NONYYEHMS NPOCTbIX BEWECTB. [IpMMEHEHME NPOCTbIX BEWECTB N OCHOBHbIX XMMUYECKUX
COEHANHEHWNIA: OKCU OB, rTMOPOKCUAOB, TMOPUAOB, XaNbKOreHnaos, kKapbuaos 1 CUANLMOOB,
KapbOoHaTOB 1 CUNNKATOB.
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Tema 13. dnemeHTbl VA rpynnbi: a3oT , poccpop, noarpynna mMbilibika U UX COe ANHEHUS.
MwurpaumoHHbIn LMKN a3ota. PuKcauusa asora.

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

Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHWe no rpynne atoMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHLMAN0B, CPOACTBA K 9NEKTPOHY, SNEeKTPOOTPpULATENBHOCTU SNEMEHTOB.
BaneHTHOCTb 1 cTeneHn okucneHnsa atoMoB. IaMeHeHne no rpynne yCTon4YMBoCTM COEOVUHEHUI B
BbICLIE CTEMNEeHW OKNCNEHNS aTOMOB. XapakTep XMMNUYeCKux CeBs3ein B coeguHeHusx. ViameHeHve
METanIMYecKoro N HeMeTanIMYecKoro xapakrtepa anemMeHToB no rpynne. OcobeHHoCTN asoTa.
MpocTble BewecBa. OcobeHHOCTN cTPoeHNst. CKNOHHOCTb K 06pa3oBaHmio NOIMMOPMHBIX OopM
doocahopa, Mbilwbska U CypbMbl. XMMMYeckas cBa3db B MOnekyne azota ¢ noauumin tTeopmun BC n MO.
AnnoTtponHble Moangoukaumm goocdopa n 0CoOBEHHOCTU UX CTPOEHUS. ANNOTPOMHbIE MOAMIMKALNN
MbllbsiKa U CypbMbl. XMUYECKME CBOMCTBA MPOCThIX BewecTB. PeakumoHHas cnocobHoCTb
MONEKYNSIPHOrO 1 aTOMapHOro asoTta, 6enoro n KpacHoro goocgpopa.
OKncnMTENnbHO-BOCCTAHOBUTENbHBIE CBONCTBA NPOCTbIX BewecTB. OTHOWEHME NPOCTbIX BELWECTB K
HemeTannam, Mmetannam, BoJe, Kucnoram u wenovyam. PopMbl HAXOXAEHWS 3NIEMEHTOB B Npupoae.
[MprHUMNbI NOAYYeHMS 1 NPUMEHEHNS NPOCTbIX BewecTs. 'mapuabl IH3. CTpoeHne monekyn.
Vi3ameHeHune Temniepatyp nnasneHns u KUNeHns B paay aMMnak-BucMyTuH. ViameHeHne TepmMmnyeckom
YCTOMYMBOCTW, PEaKLMOHHON CNOCOBHOCTIN, BOCCTAHOBUTESNbHbIX CBOWCTB, CKANIOHHOCTM K peakumnsim
NpUCoOenVHEHMUS B psiay aMMuak-BucMyTuH. ObpasoBaHne 1 yCTONYMBOCTb MOHOB aMMOHUS 1
doocapoHus. MpuHumn nonyyveHns rmgpunaos OH3. Okecumabl asoTa (1,2,3,4,5). CTpoeHne monekyn.
OTHoOWeHVe K BOOe,KNCNOoTaM U1 wenoyamM. TOKCUYHOCTb OKCMA0B a3oTa. BnngaHue Ha okpyxaiouyto
cpeny. Azotuctas kucnota. CTpoeHue ee Monekynbl U HUTPUT-NOHA. HUTPUTDI.
OKMCAUTENbHO-BOCCTAHOBUTENbHbBIE CBONCTBA KUCAOTbI U HUTPUTOB. TOKCUYHOCUTL HUTPUTOB.
A3oTHas kucnota. CTpoeHne Monekynbl a30THOM KUCNOTbI U HUTPAT-UoHa. OKNCANTENbHbIE
CBOICTBA KOHLIEHTPUPOBaHHO 1 pa3baBneHHOR a30THOW KMCNOThbl. B3anMoneicTene ¢ metannamm
n Hemetannamu. Llapckas sogka. lNpumeHeHne a3oTHOM KMcnoTbl. Conm a3oTHOWM KUCOTbI.
NPOAYKTbl X TEPMUYECKOro pasnoxeHus. lNpumeHeHne conen. TOKCMYHOCTb HATPATOB. A30THbIE
ynobperus. MNopoxa n B3pbiB4athle BewecTea. Paktopbl, 06ycnosnvBaowme B3pbiB4aTble CBOMNCTBA
1 B3PbIBOOMACHOCTb BellecTB. Pukcaunst azota u3 Bosayxa. Obwme npuHumnbl drkcaumnn. Hosble
MEeTOoObl HU3KOTEMMNEPATYPHO hpukcaumm asoTta. Okcmabl pocdopa, Mbilbska, CypbMbl 1 BUCMYTA.
OcobeHHocTn cTpoeHusi. OTHOLWEHME K BOAE, KUCNoTam 1 wenodam. MprHumnbl nonyvyeHns.
Kncnopogcogepxatwme KMcnotbl goocdopa n nx conn. docgopHoBatTucTas kmcnota u
runogoocpuTbl. Pocgopuctas kucnota n pocdutbl. Meta-, ou(nnpo-)- n NoNMgooCcqopHbIE
KucnoTbl 1 nx conn. OpTodpoccopHas knucnota n ee conn. CTpoeHne Monekyn Kucnot goocgoopa, mx
OCHOBHOCTb 1 OKMCNUTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA. [ MOPOKCUAbI MbllbsKa, CypbMbl (3,5) 1
BucmyTa (3). Meta- n optochopmbl. KNCNOTHO-OCHOBHbLIE M OKUCITUTENBbHO-BOCCTAHOBUTENbHbIE
ceoiicTBa. O6wme npuHUMNbI nonydeHns. Conu. ApceHathbl (3,5). Ctubartsbl (3,5). Bucmytatbi(5).
MwurpaunoHHbIA unkn asoTa.

Tema 14. VIA rpynna: Kkucnopogn, cepa nogrpynna cefieHa u ux coeguHeHusi. MurpaumoHHbIn
uuKn Kkucnopopa. O30H.

JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):
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Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHMe no rpynne aToMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHLMAN0B, CPOACTBA K SNEKTPOHY U 3NeKTPOOTPULLATENTbHOCTY 3/IEMEHTOB.
BaneHTHOCTb 1 CTeneHn oKUcneHns atoMoB. IaMeHeHne no rpynne yCTon4ynmBoCTM COEOVUHEHU B
BbICLIEA CTEMEHN OKUCNEHNS aTOMOB. XapakTep XMMUYECKUX cBA3ern B coeanHeHmax. CKNOHHOCTb K
06pa3oBaHNo KATMOHHOW M @HNOHHOW OOPM 1 06PA30BaHNIO TOMO-LIEMHbBIX MONUMEPHbIX
coeauHeHunin. VIameHeHre MeTannnyeckoro n HeMeTanIM4eckoro xapakrepa a1eMeHTOoB Mo rpymnmne.
OcobeHHocTn kmucnopoaa. lNMpocTole BewecTBa. AnNNOTPOMHbIE MOANGIMKALMN KNCNOPOAa.
XuMunyeckas cBa3b B Monekyne kucnopoga ¢ nosunumnii teopumn BC n MO. CtpoeHune monekynbl
030Ha. [NonMopdoHble MOaNMUKaLMK Cepbl. YCNOBUS CyLeCTBOBAHUS OBYXaTOMHbIX MOEKY/I.
VI3amMeHeHne HeMeTanmyeckmx u MeTaninyecknx CBOMCTB NPOCTbIX BelwecTs. [onynpoBoOHNKOBbIE
CBOWCTBA cefneHa. XMMmM4yeckne CBOMCTBa NPOCTbIX BewecTB. OTHOWEHME NPOCTbIX BEWECTB K
MeTannam n HemeTtannam, Bofe, Kucnoram u wenovyam. @opMbl HAXOXOAEHWS 3IEMEHTOB B Npupoae.
lMpuMeHeHne npocTbix BewecTs. [mapuabl H23. CTpoeHue monekyn. TepMoanHamMmnyeckas
YctonumsocTtb. Pusnyeckne CBOMCTBA. VIaMeHeHne Temnepartyp nNnaBneHns n KUNeHns B psaay
BOLA-TENNypoBoAopod. XuMnieckne ceomcTea. BocctaHoBUTENbHbIE U KUCNOTHBIE CBOMCTBA B psaay
Bo4a- Tennyposogopon. Ceposonopon. Ceonctea. TOKCUYHOCTb XanbkoreHoBoaopoaos. MNepokcug,
Bogopona. CtpoeHvne Monekynbl. [lonydyeHue. YcTon4meocTb. OKMCNUTENBHO-BOCCTAHOBUTENbHbIE
CBOIiCTBA B pasnnyHbix cpenax. NpumeHeHune. Okeuabl. Okenabl 3nemeHToB (4,6). OcobeHHOCTH
cTpoeHuns. OTHOWEHWE OKCUAO0B K BOAE, KNCNOTaM U1 wenoyam. NpruMeHeHne cCepHMCTOro rasa u
BAVSIHME ero Ha okpyxatouyto cpeny. CepHucTas, ceneHucTas u tennypuctasg kmcnotbl. CTpoeHne
MONeKyn 1 aHUOHOB KMCNOT. KNCNOTHbIE N OKUCNNTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA B pAay
cepHucTag-tennypuctas kucnotol. CepHas, ceneHoBas 1 tennyposas Kucnotbl. CTpoeHue Monekyn
N @HWOHOB KMCNOT. KNCNOTHbIE 1 OKUCNUTENbHBbIE CBONCTBA B PSYy CepHas TennypoBas KUCNOTbI.
CsoiicTBa pa3baBneHHON 1 KOHLEHTPUPOBAHHOW CEPHOI KMCNOTbI. MnapaTbl CEPHOM KUCNOTHI.
MonncepHble kncnotbl. Oneym. Cynbdpatbl. 'mapocynbdathl. ucynbtatsl (MMpocynbgarhbl).
Trnokmcnotbl u ux conu. Tnocynbatbl. CTpoeHme Tnocynbar-noHa. NMonnTnoHoBbIE KUCNOTbI N UX
conu. MurpaunoHHbIA LUK K1cnopoaa.

Tema 15. VIIA rpynna: ranoreHbl U UX coe QUHEHWS.
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHMe no rpynne atoMHbIX paanycos,
MNOHW3aLMOHHbIX NOTEHLMANOB, CPOACTBA K 3N1IEKTPOHY M 3NEeKTPOOTPULATENBHOCTM SNEMEHTOB.
BaneHTHOCTb 1 cTeneHn okncneHms atomos. IameHeHve no rpynne ycTon4MBOCTU COEANHEHNI B
BbICLIE CTENEHN OKUCNEHNS aTOMOB. XapakTep XMMUYeCKuX ceBsA3el B coeguHeHunsx. lNMprnsHakm
MeTannmyHoctn y noga. OcobeHHocTn dotopa. Pramyeckne CBOMNCTBA NPOCTLIX BELECTB.
I3mMeHeHVe TeMnepatyp nnaBneHns u KuneHns B psay prop-actar. Xummnyeckme CBOMCTBA MPOCTbIX
BewecTB. IaMeHeHne aHeprum CBA3N B MONeKynax ranoreHoB no rpynne n peakunoHHas
cnocobHocTb ranoreHoB. OTHOLWEHME K BOAE, Wenoyam, MeTannam n Hemetannam. TOKCMYHOCTb
ranoreHoB. Mepbl NpefoCcTOPOXHOCTM Npu paboTe ¢ ranoreHamu. POpPMbl HAXOXAEHUS raNoreHoB B
npupone. Obwwnii NprHUMN NonyyYeHns cBobOAHbIX ranoreHoB. MNpumeHeHre. FanoreHoBooOpPOAbI.
YCTON4YMBOCTb MOJIEKY/. XapakTep XMMUYEeCKNX CBA3eN B Monekynax. Accoumaums Monekyn
goTroposogopoaa. Pusnyeckne CBONCTBA ranoreHoBoLOPOLOB. I3MeHeHne TemnepaTyp nnasneHus
N KUNEHUS B psay (OTOPOBOLOPOA-MOL0BOAOPOA. XuMmyeckue ceoinctea. OcobeHHoCTH
oTOPOBOOOPOLAHOM KACNOTHI. [TprMEeHeHne CoONHOM 1 NNaBMKOBOW KMUCNOT. ["anoreHnabi.
["anoreHnabl OCHOBHbIE, aM(POTEepHble, KNCNOTHbIE. [onnMepHble ranoreHnabl. CBOMCTBA.
OcobeHHOCTV rMaponn3a ranoreHnaoB pasHbix TMNoB. Okeuapl doTopa, xnopa (1, 4, 7), bpoma(l),
nopa(5). Ceoictea. Kucnopoaconepxaime Kucnotol xnopa dpoma, nona. CTtpoeHne Monekyn.
CpaBHuTenbHas yctonunBocTb. OKUCIMTENbHBIE N KUCNOTHbIE cBoCcTBa. ObLwme NpuHLUMMbI
nonydeHns. Conu kmcnopogconepXalmx KNCnoT ranoreHos. OKncnnTeNnbHble CBOMNCTBA.
CpaBHnTENbHAS YCTONYMBOCTb CONEn U KUCNOT. NpMMeHeHne runoxnopmuTos, XnopaTos,
nepxnoparos. Okucnswowme, roprodmne 1 B3pblB4aTble CMECK HA OCHOBE Xnopara 1 nepxnopara
Kanms.

Tema 16. Bogopopn, n ero coeauHeHns. MaccoobmeH Bogopoaa B npupoae.
NeKuunoHHoe 3aHsitne (1 4aca(os)):
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Obwas xapaktepuctuka Bogopoa. NonoxeHve Bogopoaa B nepuoanyeckoi cucteme. CtpoeHne
aToma. BaneHTHOCTb 1 CTENeHb OKUCNEHNS aTOMOB. XapakTep XMMUYECKUX CBA3EN B COEANHEHMUSX.
Ycnosus obpasoBaHms 1 cylwecTsoBaHms noHos H+ ,H- ,H3O0+ . dusnyeckne n xummyeckune
ceowicTea Bogopona. OCHOBHble (huaunydeckme ceoinctea. Booopon kak BOCCTaHOBUTENb.
BocctaHoBuTeNnbHasi cnocobHOCTb aTOMapHOro 1 MOMEeKynsipHOro Bogopoaa. Baaumopeiicteue
BOLOpOAA C MeTannamm n Hemetannamm. @opmbl HAXOXAEHUS BoAaopoaa B npupone. Cnocobbl
nonyyeHms ceoboaHoro Bogopoaa. lNpumeHeHre Bogopona. Bonopon kak nepcnekTMBHOE roptoyee.
Mmopuabl. Tunbl rMAPUAOB: NOHHbIE, KOBANEHTHbIE, NONMMEPHbIE, HECTEXNOMETPUYECKME.
MaccoobmeH Boaopoaa B NpUpoae.

Tema 17. OCHOBHbIe NOHATUSA KONIMYECTBEHHOro aHanum3a
nekumnoHHoe 3aHsitTne (1 yaca(os)):

MNpenen obHapyXxeHns, Amana3oH onpeaensieMbiX KOHLEHTPALWA, YyBCTBUTENBHOCTb Y
CEeNneKkTMBHOCTb aHannaa. Buabl konnyectBeHHOro aHanmaa. Obwas xapaktepucTunka
rpaBMMETPUYECKOro 1 TUTPUMETPUYECKOro aHannaa. PeareHTbl, Cnonb3yemble s aHannaa.
Cnocobbl NOBLIWEHNS TOYHOCTU 1 YyBCTBUTENBHOCTM aHanuaa. [NpensaputenbHoe
KOHLIEHTpUpOBaHNe 1 pasgeneHne BelwecTs. Vicnonb3oBaHne akCcTpakumm, ocaxaeHus,
xpomarorpaguun. Mukpo- n ynbTpamumkpoaHanna. Hepaspywatrowme MeTonbl KOHTPONS.
OcobeHHOCTN aHann3a 06 EKTOB OKpY>Xatowwel cpepl - NPUPOLHON 1 CTOYHON BOAbI, LOHHbIX
OTNIOXEHWIA, NoYB. AHaNM3 MeTannoB 1 cnnaeos. JlabopatopHoe aeno. Pabota ¢ aHanNTUYeECKNMA
Becamy. 3HaKOMCTBO C nabopaTopHOI MOCYLO0 1 BCMOMOraTtenbHbiM 06opynoBaHmeM. NposeneHve
ocaxeHuns, OYUCTKU nepekpucTanimsaumen n guctunnauuein. Noarotoska BoAbl Y O4UCTKA
peakTMBOB OS5 aHannaa.

npaktnyeckoe 3aHsitne (1 4aca(os)):
PeweHne pacyeTHbIX 3a4au.

Tema 18. 'paBMMeTpUUYECKUIA aHaNN3.
NeKunoHHoe 3aHsitne (1 yaca(os)):

OcHoOBbI FpaBMMETpMYECKOro aHanmaa. TpeboBaHus, NpeabsBAsSEMble K 0OCAANTENSIM.
OpraHunyeckue n HeopraHunyeckme ocagmtenu. Ocaxpaemas u rpasmmeTpuyeckas coopma. Metoabl
0b6paboTkm ocankos. YnaneHve npumecei, nepeocaxaeHme. CtapeHne ocankos. Kpuctannnyeckme
1 aMmopdpHble ocankun. PacTBOpMMOCTb 1 NPOM3BEAEHME PAaCcTBOPMMOCTU. PacyeTbl MUHUMANbHOM
HaBeCK OnpeaensieMoro BewecTBa, KONM4ecTsa ocaanTens 1 ero MUHUManbHOro n3bbiTka.
MponsBeneHne PacTBOPMMOCTU 1 MOHHOE Npoun3BeneHne ocanka. CBaA3n Mexay YyCnoBusiMm
0CaXAeHus 1 pacTBOPMMOCTbIO Ocalka.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Mcnonb3oBaHne rpasumMeTpun B aHann3e KOMNOHEHTOB OKpyXatollein cpebl. OnpenenexHve
coaepxaHus snarv B noyse. OnpeneneHne BennyvHbl NOMHOM BNaroeMKoCTy MOYB.

Tema 19. TutpumeTpuyeckun aHanus.
neKuunoHHoe 3aHsitne (1 yaca(os)):

Obuwas xapakTepucTtnka o6 beMHOro Metoga aHanmaa. TUTPaHT, To4Ka 9KBMBANEHTHOCTU, KOHEYHas
TOYKa TUTPOBAHUS, KpmBas TMTpoBaHns. OnpeneneHne TOYHOM KOHUEHTpaUMm TUTpaHTa.
CraHpapTtusaums pacteopoBs. PaboTa ¢ domkcaHanamu. Cnocobbl pernctpaumnm KOHEYHOM TOHKN
TUTpOBaHus. iHankaTop n nHankatopHas owmnbka. BnayanbHble 1 MHCTPYMEHTaNbHbIE METOAbI
TTpoBaHus. Obwas xapakTepucTnka KMCNOTHO-OCHOBHOIO, OKUCITNTENIbHO-BOCCTAHOBUTENBHOTO,
0CaanNTENbHOro 1 KOMMIEKCOHOMETPUYECKOrO TUTPOBAHWS.

npaktnyeckoe 3aHsitne (2 4aca(os)):

MeToAabl KNCNOTHO-OCHOBHOIO TUTPOBaHusA. CTaHaapTM3auns pacTeopa rmapokcmaa HaTpus.

Tema 20. MeToobl TUTPUMETPUYECKOrO aHann3a.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

PeructpaumnoHHbIin Homep 220417 DAEKTPOHHEH
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OcaputenbHoe TUTpPoBaHne. TUTpaHTbl, CNOcobbl ONpeneneHns KOHEYHOM TOYKM TUTPOBaHKS.
MeTton Mopa n ®onbrapta. CopbumoHHble nHamkatTopbl. OKUCANTENBHO-BOCCTAHOBUTENBHOE
TuTpoBaHue. OnpeneneHme OKUCINTENbHO-BOCCTAHOBUTENBbHOMO NOTEHUMana TuTpaHTa.
lNepmaHraHatomeTpua. OnpeneneHne TOYHOM KOHLEHTpaUmy pacTBopa nepMaHraHaTa Kanusl.
lNepmaHraHaTHas okucnsemocTb Bod. Buxpomatometpusa OnpeneneHue XK. MlopomeTtpus.
OnpepeneHne pacTBopeHHoro kmcnopona no BuHknepy. KomnnekcoHomeTpusa. Onpenenexme
obLein xecTKocTn BoA. PacyeTbl KpMBbIX TUTPOBAHNS CUJTbHBIX 1 cnabblX KMCNOT U OCHOBAaHWIA.
PaBHOBeECUS KOMMNIEKCOHOMETPUYECKOrO TUTPOBAHNS. KOHCTaHTbI YCTONYMBOCTI KOMMIEKCOB.
CB#3b KOHCTAHT yCcTOMYMBOCTU 1 pH (Ha npuMepe aTuneHanaMUHTETPAYKCYCHOWM KNCOTbI).

npaktnyeckoe 3aHsitne (1 4aca(os)):

OcapunTenbHoe TuTpoBaHune. CTaHoapTu3auusi pacteopa HuTparta cepebpa.
OkncnUTeNbHO-BOCCTaHOBUTENbHOE TUTPOoBaHWe. OnpeaeneHne coaepXaHusi pacTBOPEHHOro
Kucnopoda no metony BuHknepa. KomnnekcoHoMmeTpuyeckoe TutpoeaHue. OnpeneneHve obwei
XEeCTKOCTV NPUPOAHBIX BOL.

Tema 21. UHCTpyMeHTanbHble MeTOAbl 06 bEMHOrO aHanu3a.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Obwas xapakTepncTmka KOHOYKTOMETPUYECKOr0, MOTEHLMOMETPUYECKOTO 1 (DOTOMETPUYECKOIO
TUTPOBaHWS. Y oenbHasa v aKBUBaNeHTHas 3N1eKTponpPoBOLHOCTb PacTBOPOB. [10ABNUXHOCTb NOHOB.
MexaHn3m aHoManbHOM NOABMXHOCTU MOHOB BOAOPOAA Y MMAPOKCUA-NOHOB. KpuBble
KOHAYKTOMETPUYECKOr0 TUTPOBAHNS CUNBbHOW M cnaboi Kncnotbl. IoHOCENeKTMBHbIE 9NeKTPOabI.
MexaHnam popmMmnpoBaHusa noteHumana (Ha npuMepe CTEKNAHHOro pH-MeTpu4eckoro anekTpoaa).
MeMbpaHHble, KpUCTaNNM4eckune, NEHOYHbIE, ra3oBble anekTpoabl. O6nacTb NPUMEHEHUS
NOTEHUMOMETPUYECKOro TUTPOBAHUSA: ONpeaenieHne HUTPaToB, raforeHnaoB, KUCIOT 1 OCHOBAHWUN,
NMOBEPXHOCTHO-aKTUBHbIX BewecTB. MexaHn3M dhopMmpoBaHmsa noteHumana npu tutposaHumn AlNAB,
KIMAB v HenoHoreHHbix CIAB. ®oTtomeTpunyeckoe TutpoaHme. 3akoH byrepa-lambeprta-bepa.
Bbibop ycnoBumii TUTPOBAHMS 1 XPOMOTE€HHbIX TUTPAHTOB. TUTPOBAHNE MOHOB MEAN, aNIIOMUHNS,
xenesa.

Tema 22. AnekTpoxmmmyeckue MetToabl aHanmaa
NeKunoHHoe 3aHsitne (1 yaca(os)):

KynoHomeTpus. Cnocobbl namepeHust n ucrnonbdyemoe obopynoeaHme. KynoHometpuryeckoe
TuTpoBaHue. Bonbtamnepometpus . OnpeneneHne Kucnopoaa ¢ nomoubto anektpoaa Knapka.
dnekTponbl 1 1 2 pona. dnekTpoabl cpaBHeHMs. Monsiporpadus, BONbTaMnNepoMeTpust Ha TBepablX
anekTpoaax. MeTton npenBapuUTENbHOr0 KOHLUEHTpaumus (Ha NpuMepe NHBEPCMOHHOIO onpeaeneHus
pTYyTH).

npakTnyeckoe 3aHsitne (2 4aca(os)):

OnpegneneHne coaepXxaHus pacTBOPEHHOrO KMCnopoaa B NPUPOAHbIX BOAAX C MOMOLLbIO 91eKTpoaa
Knapka.

Tema 23. CnekTpockonuyeckue Metonbl
neKkuunoHHoe 3aHsitne (1 yaca(os)):

Obwme NonoxeHus, knaccugmkaums CnekTPOCKONMYecknx MeToaoB 1 npnbopos. AToOMHas
cnekTpockonust. OcobeHHOCTM OTAeNbHbIX METOA0B: aTOMHO-abcopbunoHHas,
aTOMHO-3MMCCUOHHAS, aTOMHO-GONYOpPECLEHTHAs cnekTpockonus. MonekynsipHas CnekTpoCKOonus.
AbcopbumoHHas cnektTpockonusi B Y 1 Buanmori obnacTtu, NOHATNE O NIOMUHECLIEHTHOM
cnekTpockonuun. Hedpenometpusi n TypbuaommeTpus. PaonocnekTpockonmyeckme MeToabl.

npaktnyeckoe 3aHsitne (2 4aca(os)):

OnpepneneHne colepxaHusi TSXernblX MeTan/ioB B NO4YBEHHbIX 06pasuax Metogom
aTOMHO-abcopOLMOHHON CNEKTPOGOTOMETPUN.

Tema 24. AHanU3 KOHKPETHbIX 06 HEKTOB.
nekumoHHoe 3aHsitTne (1 yaca(os)):

nﬂaHl/IDOBaHI/Ie aHann3a. KayecTBeHHbIN 1 I'IOTIyKOJ'II/Il-IeCTBeHHbIVI aHanu3. OcobeHHOCTK aHann3a
METAa/INIOB 1 CM1aBOB, BbICOKOYUNCTbIX BEWeCTB, reonIorn4eckmnx 06BbEKTOB.

npakTudeckoe 3aHsitne (2 yaca(os)):
MeTonbl npobooTbopa B HaTypHbIX ycnoBusix. Mpobonoarotoska.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Ctpanunua 15 n3 47.

Buabl
Pasnen Cemect Hepens | camocrositensHon [TpymoeMKoCTb g%%’:::;;g:;gzg;
AucumnnmHel I:’cemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
NMOHATUSA N 3aKOHBbI yCTHOMY Onpocy
XMumn. OCHOBHble NoAroToBka K -
. 1 1 THbI on
Knacchbl YCTHOMY Onpocy 0 ye onpoc
NnoAroToBka K
TECTUPOBAHMIO 2 TecTMpoBaHune
Tema 2. CtpoeHue noaroToBka K
: ' 1 2
aToma TeCTUPOBaHNIO 0 TeCcTMpoBaHne
noaroToeka K
TECTMPOBAHMIO 0 TecTupoBaHue
NoAroToBka K 5 o
THbIV On
Tema 3. . YCTHOMY OMpocy YCTHBIN Oripoc
[Mepunoanyeckuin 3aKoH, NOOrOTOBKA K
. |"Mepuoanyeckas 1 3 CTHOMY ONDOC 0 YCTHbIA ONpOC
Tabnuua O.U. y y onpocy
MeH'ueneeBa nogoroToBka K o
. THbIV On
YCTHOMY onpocy 0 ye orpoc
noaroToBKa K
KOHTPONbHOW 2 Kgg;gg"b"'aﬂ
paboTte P
Tema 4. Xumnyeckas 1 4 Egﬂggﬁiﬁ%; 0 KOHTPONbHas
" |CBA3b 1 BANEHTHOCTb T
paboTe pabota
noaroToeka K
- KOHTPONbHas
KOHTPO/bHOW 0 p216oggn a
paboTe
NoAroToBka K
Tema 5. SHepreTuka TeCTMPOBAHIIO 2 TecTmposaHue
XMIMUYECKMX NPOLIECCOB.
. Xumnyeckas KnHeTuka 1 5 :gél{.,? ng;ﬁ;m 0 TecTupoBaHue
1 paBHOBecKe P
NoAroToBka K
TeCTMPOBAHIIO 0 TecTupoBaHue
noaroToBkKa K
TECTMPOBAHMIO 2 TecTupoBaHue
Tema 6. PactBopbl 1 NOLrOTOBKE K
. |peakumn B BOAHbIX 1 6-7 TeCTUDOBAHMIO 0 TecTupoBaHue
pacTBopax P
NnoAroToBka K
TECTVPOBAHMIO 0 TecTupoBaHue
NoAroToBka K
TECTUPOBAHMIO 2 TecTMpoBaHune
Tema 7. NnoAroToBka K
. |OKnucnnTENbHO-BOCCTAHQBUTENBILIE -8 TeCTUDOBAHMIO 0 TecTnpoBaHue
npoLieccsl P
NoAroToBka K
TECTMPOBAHMIO 0 TecTupoBaHue
PervucrpaumnoHHbii Homep 220417 % 3;?{%}(12;}{%%2
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Buaobi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa pab6oTbl (B yacax) 260TbI
CTYL,EHTOB P
noAroToBkKa K
TECTIPOBAHMIO 2 TecTupoBaHue
Tema 8. KomnnekcHble MoAroToBka K
8. CcoeOnHeHus 1 8-9 TECTNPOBAHUIO 0 Teciposanne
NOAroTOBKA K
TECTIPOBAHMIO 0 TecTupoBaHue
noaroToeka K 5 y
YCTHbIA ONpPOC
Tema 9. OnemeHThI 1A yCTHOMy Ornpocy
rpynnbl: NNTUIA, HATPURA, 1 1 NOAroToBKa K -
: . . . - THbIA ON
9 Kanuin, pyonaunia, Lesui. 9-10 YyCTHOMY Onpocy 0 ye onpoc
NOAroToBKa K y
THBIA ON
YCTHOMY ornpocy 0 ye onpoc
noAroToBKa K > .
YCTHbI Onpoc
Tema 10. OnemeHTsl 1A yCTHOMy Orpocy
rpynnbl: 6epunnuii, i NoaroToBka K o
10. MarHum, KanbLuni, 1 10-11 yCTHOMY onpocy 0 yCTHEI Onpoc
CTROHLMR, Capui rloAroToBka K 0 CTHbIA ONPOC
YyCTHOMY Onpocy y P
noAaroToBka K > 9
YCTHbI onpoc
Tema 11. OnemeHTol l1IA yCTHOMy Orpocy
noarpynnol: 60p, i NoaroToBka K o
11'anm0M|/|H|/||7|, rannvn, 1 11-12 YCTHOMY Ornpocy 0 YCTHBIV ONpOC
A, Tane rloaroTopka K 0 YCTHbI ONpoc
YyCTHOMY Oonpocy
Tema 12. OnemeHTbl VIA noarortoeka K 2 YCTHBIA OMPOC
rpynnbl: yrnepoa, yCTHOMy Orpocy
KPeMHWUI, repMaHni n noaroToBka K -
12. 1 12-1 THbIA ON
NX COeAMNHEHMS. 3 yCTHOMY Oonpocy 0 ye onpoc
MurpaunoHHbIA LUK NOAroToBKa K
yrnepoga. YCTHOMY OMpOCY 0 YCTHbIN ONpoC
Tema 13. 9nemeHTbl VA NOAroToBKa K 5 5
rpynnbl: asor, YCTHOMY OMpOCy yCTHbI ONpPoC
doocdoop, noarpynna
MbIlbSKa N UX NOAroTOBKA K y
13. 1 13-14 THbIA ON
3 coeauHeHus. 3 YyCTHOMY Onpocy 0 ye onpoc
MurpaunoHHbIA LUK
asora. Pukcauus noaroToeka K THBIN on
asorta. yCTHOMy onpocy 0 ye onpoc
Tema 14. VIA rpynna: MOAroToBKa K 0 YCTHBIF OMPOC
Kucnopog, cepa yCTHOMy Ornpocy
noarpynna ceneHa u nx NoAroToBKa K y
14. 1 14-1 THbIA On
COeanHeHUsI. 5 YyCTHOMY Oonpocy 0 ye onpoc
MurpaunoHHbIA LUKN NOAroTOBKa K
kncnopona. O30H. VCTHOMY ONPOCY 2 YCTHBI ONpoC

PernctpaunoHHbin Homep 220417
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YCTHOMY Ornpocy

Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P

NnoAroToBka K
KOHTPONbHOW 2 K(;l—é;gganaﬂ
paboTte P

Tema 15. VIIA rpynna: NOAroTOBKA K

15.|ranoreHbl n nx 1 15-16 |[KOHTpONbHOMN 0 Kgg;gg"b"'aﬂ

COEOVHEHMSI. paboTe P
noaroToBka K
KOHTPO/bHOW 0 K(;g;gganaﬂ
paboTe P
MOAroToBka K 0 TecTupoBaHue
Tema 17. OCHOBHble TECTNPOBaAHNMIO
NoHATUSA NoAroToBka K
17. KONM4YEeCTBEHHOr0 1 1 TeCTUPOBaAHNIO 2 TecTiposaHie
aHanusa NoAroToBKa K
TECTVPOBAHMIO 0 TecTupoBaHue
NoAroToBka K
. " TECTIPOBAHMIO 4 TecTupoBaHue
ema 18.
18.| paBumeTpu4eckmni 1 12 :ggTrﬁnggﬁ;}o 0 TecTmpoBaHune
aHanus. P
Nno4roToBka K
TECTIPOBAHMIO 0 TecTupoBaHue
NnoAroToBka K
. " TeCTMPOBAHMIO 0 TecTupoBaHue
ema 19.

19.[TutpumeTpuyeckunin 1 13 :ngrV?nggi;D 4 TecTupoBaHue

aHanma. P
NoAroToBka K
TeCTMPOBAHMIO 0 TecTupoBaHue
NoOAroToBKa K
KOHTPONbHOW 4 Kgg;gganaﬂ
paboTte P

Tema 20. MeToapl NnoAroToBka K

20.|TuTpnMeTprnYeckoro 1 14 |KOHTPONbHOM 0 KZ'%LE:”"H”

aHanuaa. paboTe P
NoAroToBka K
N KOHTPONbHas
KOHTPOSIbHOW 0 géoggn a
paboTe P
roaroroska k 2 YCTHbIA onpoc
Tema 21. yCTHOMY Orpocy
NHCTpyMeHTanbHble NoAroToBka K -

21. 1 1 THbIA on
MeTonbl 06 BEMHOMO 0 YCTHOMY Onpocy : ye onpoc
aHanusa.

roaroroeka K 0 YCTHbIA Onpoc
YCTHOMY onpocy
NnoAroToBka K -
2 THbIA On
- 55 YCTHOMY Onpocy ye onpoc
ema 22.

22./9neKTpoxmmMmnyeckme 1 16 nngrg;OBoKﬁ 'é c 0 YCTHbI Onpoc

MeTobl aHanusa y y onpocy
rloaroroska K 0 YCTHbIA ONpOC

PernctpaunoHHbin Homep 220417
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
NnoAroToBka K 4 -
THbIN
T 23 YCTHOMY Onpocy ye onpoc
ema 23.
23.|CnekTpockonuyeckne 1 17 nngrg;OBoKr? 'é c 0 YCTHbI ONpoC
mMeTonpl y y onpocy
noaroToBka K -
THbIN
YCTHOMY Onpocy 0 ye onpoc
NnoAroToBka K
o KOH
KOHTPONbHOW 0 z6gggnb|-|as|
pabote P
o4 Tema 24. Ananus 1 18 Egﬂggﬁiﬁ%; 0 KOHTPONbHas
"|KOHKPETHbIX 06 BHEKTOB.
OHKpe 06bekTo pabote paboTta
NOAroToBKa K
KOHTPONbHOMN 2 KZ%LEZ”bHaQ
paboTte P
Ntoro 54

5. Obpa3soBatenbHble TEXHONIOTUK, BK/IKOYas UHTepaKTUBHble POpPMbl 00y4eHUs
- KOMMbIOTEPHbIE NPEe3eHTaunmn NeKuni;

- MHTEPAaKTMBHbIV ONPOC MO pa3aenaM Ha nekumsx 1 Ha nabopatopHbix paboTax;

- pa3bop KOHKPETHbIX BOMPOCOB NOCNe UHTEPAKTUBHOMO OMNPOCa;

- pa3bop KOHKPETHOW TeMbl: "Bronormyeckas dovkcaums atmocdepHoro asora";

- pa3bop KOHKPETHOM cutyaumm: "PacwenneHne d-ypoBHS KpUCTANNYECKMM NONEM Pa3HOM
cummeTtpun”.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUS N 3aKOHbI XMMUN. OCHOBHbIE KlacCbl HEOPraHUYeCKnX
coeguHeHUN.

yCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

OcHoBHble NoHATUS XumMnn. AToM. Monekyna. XumMnyeckuin aneMeHT. N30ToMmHbIA CoOCTaB XMMUYECKUX
anemMeHToB. [1poCcToe 1 CNoXHoe BelWecTBO. XUMUYECKNI 3KBUBANEHT, 3aKOH 3KBUBANEHTOB.
ArperatHoe COCTOSIHUE BelecTBa. XapakTepHble 0COOEHHOCTUN pPasfnyHbIX arperatHbIX COCTOSHNIA
BelecTBa. TemnepaTypHble YCNOBUS NX CylecTBOBaHUS. [ToHATUE O CTaHOAPTHbLIX YCIIOBUSX.
["a3o0Bble 3akOHbl. OCHOBHbIE KNacChbl HEOPraHNYECKMX COeANHEHWN; OKCUAbI, TMAPOKCUObI, KNCNOThI,
conu. Knaccudgpukaums, nonyyeHne, XmMmyeckmne peakumm, MonekynspHbole n rpagouyeckmne
doopMynbI.

YCTHbI ONPOC , MPUMEpPHbIE BOMNPOCHI:

OcHoBHble NoHATUS XumMnn. AToM. Monekyna. XumMnyeckumin aneMeHT. 30ToMHbIA COCTaB XMMUYECKUX
aneMeHToB. [1pocToe 1 CNoXxHoe BelWecTBO. XMMUYECKNI 3KBUBANEHT, 3aKOH 3KBUBANEHTOB.
ArperaTHoOe COCTOSIHME BeleCcTBa. XapakTepHble 0COOEHHOCTI PasfIMyHbIX arperaTHbIX COCTOSIHWIA
BelecTBa. TemnepaTypHble YCNOBUS NX CylecTBOBaHUS. [ToHATNE O CTaHOAPTHbLIX YCNIOBUSX.
"a3oBble 3aKOHbl. OCHOBHbIE KNAacChbl HEOPraHNYECKMX COEANHEHWN; OKCUAbI, TMAPOKCUObI, KNCNOThI,
conu. Knaccudgpukaums, nonyvyeHne, XmMmyeckmne peakummn, MonekynspHbole n rpaguyeckmne
popmynbil.

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

KETPOHHBH
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OcHoBHble NoHATUS Xumnn. AToM. Monekyna. XumMnyeckuin aneMeHT. N30ToMHbIA COCTaB XMMUYECKUX
3neMeHToB. [1poCcToe 1 CNoXHOe BeLWecTBO. XMMUYECKNI 3KBUBANEHT, 3aKOH 3KBUBANEHTOB.
ArperatHoe COCTOSIHUE BelecTBa. XapakTepHble 0COOEHHOCTUN PasfinyHbIX arperatHbIX COCTOSHNIA
BelecTBa. TemnepaTypHble YCNOBUS NX CylecTBOBaHUS. [oHATNE O CTaHOAPTHbLIX YCIIOBUSAX.
["a3oBble 3aKOHbl. OCHOBHbIE KNacChbl HEOPraHNYECKMX COeAMHEHWN; OKCUAbI, TMAPOKCUObI, KNCNOThI,
conu. Knaccudgpukaums, nonyyeHne, XmMmieckmne peakummn, MonekynspHbole n rpaguyeckmne
doopMynbI.

Tema 2. CtpoeHue aToma

TecTupoBaHue , NpUMepPHbIE BONPOCHI:

VcTopus passutua npencrasneHunin o cTpoeHun atoma. Teopust bopa. BonHoBas Teopust cTpoeHus
aroma. [1BoricTBeHHas npupoaa anekTpoHa. MpuHumn HeonpeneneHHocTu. MNoHATre 06
3NeKTPOHHOM obnake. nekTpoHHas NNOTHOCTb. PanmanbHoe pacnpeneneHune anekTpOoHHOM
MAOTHOCTM OKONO sApa atoMa BOAOPOAa B OCHOBHOM 1 BO3OYXAEHHOM COCTOSIHUSAX. [TOHSATHE O
paguyce atoma. KBaHTOBbIE YMCNa Kak XxapakTepucTukm COCTOSIHUS anekTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [OHATUA: 3HEePreTUYeCKUn ypoBeHb, NOOYPOBEHb, SNEKTPOHHbIV CMON, 3NEeKTPOHHAas
obonoyka, atoMmHas opbutans (AO). MpuHumn Maynu n eMKOCTb aNEKTPOHHbBIX 0b6onoyek. MNpaBmno
XyHIa 1 nopsnoK 3anonHeHns atoMHbix opbutaneit. Mpasuna Kneukosckoro. CtpoeHne
3NEeKTPOHHbIX 0060/104EK aTOMOB 3NIEMEHTOB. DKPaHNPOBaHWeE 3apsana dnekTpoHamn. OpdekT
NMPOHVKHOBEHUS 3N1EKTPOHOB K 84pY.

TeCcTMpoBaHue , NPMMepPHbIE BOMPOCHI:

VcTtopus passutua npencrasneHunin o cTpoeHun atoma. Teopust bopa. BonHoBas Teopust cTpoeHus
aroma. [lBorictBeHHas npupoaa anekTpoHa. MprHumn HeonpeneneHHocTu. MNoHATMe 06
3NeKTPOHHOM obnake. OnekTpoHHas NNOTHOCTb. PanmanbHoe pacnpeneneHne anekTpoHHOM
NAOTHOCTM OKONO sApa atoMa BOAOPOAa B OCHOBHOM 1 BO3OYXAEHHOM COCTOSHUSAX. [ToHSATHE O
paguyce atoma. KBaHTOBbIE YMCNa Kak XxapakTepucTukm COCTOSHUS anekTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [OHATUA: 3HEePreTUYeCcKUn ypoBeHb, NOOYPOBEHb, SNEKTPOHHbIV CMON, 3NEeKTPOHHAas
obonoyka, atoMmHas opbutanb (AO). MpuHumn Maynu n eMKOCTb aNEKTPOHHbIX 0b6onoyek. MNpasmno
XyHIa 1 nopsinoK 3anofHeHNs atoMHbIx opbutaneit. Mpasuna Kneukosckoro. CtpoeHne
9NEeKTPOHHbIX 0060/104EK aTOMOB 3NIEMEHTOB. DKPaHNPOBaHWE 3apsaaa anekTpoHamn. OpdekT
NPOHVKHOBEHUS 3N1EKTPOHOB K A4pY.

TeCTUpOBaHMe , MPUMEpPHbIE BOMPOCHI:

VcTtopus passutua npencrasneHunin o cTpoeHun atoma. Teopust bopa. BonHoBas Teopus cTpoeHus
aroma. [lBorictBeHHas npupoaa anekTpoHa. MpuHumn HeonpeaeneHHocTu. MNoHATMe 06
3NeKTPOHHOM obnake. nekTpoHHas NNOTHOCTb. PanmanbHoe pacnpeneneHne anekTpoHHOM
NAOTHOCTM OKONO sApa atoMa BOAOPOAa B OCHOBHOM U BO3OY>XAEHHOM COCTOSHUSAX. [ToOHSATHE O
paguyce atoma. KBaHTOBblE YMCNa Kak XxapakTepucTukm COCTOSHUS anekTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [OHATUA: 3HEePreTUYEeCKUn ypoBeHb, NOOYPOBEHb, SNEKTPOHHbIV CMON, 3NEeKTPOHHAs
obonouka, atomHas opbutans (AO). MpuHumn Maynu n eMKocTb 3aNeKTPOHHbIX obonoyek. [MNpaeunno
XyHIa 1 nopsinoK 3anonHeHNs atoMHbIx opbutaneit. Mpasuna Kneukosckoro. CtpoeHne
3NEKTPOHHbIX 0060/104EK aTOMOB 3IEMEHTOB. DKPaHNPOBaHWE 3apsaaa anekTpoHaMn. OpgekT
NMPOHVKHOBEHUS 3N1EKTPOHOB K A4pY.

Tewma 3. Nepuoaunyeckun 3akoH, NMepnognuyeckas tabnuua O.U. MeHoeneesa.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

KETPOHHBH
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Mepuononyeckuii 3akoH. MNeproamnyeckasn cuctema. OcobeHHOCTM 3anONHEHUS NEKTPOHAMM
aTOMHbIX opbuTanei n gopPMMpPOBaHNA NEPUOOOB. S-,p-,d-,f-aneMeHTbl 1 UX pacronoXxeHne B
nepuoaunyeckoi cucteme. Mpynnbl. MNeproabl. NaBHble 1 NoHoYHbIE NoArpynnbl. [eprnoanyHOCTb
CBOICTB aTOMOB. Paaunycbl aToMOB 1 MOHOB. OpbuTtasnbHble 1 3dodekTnBHbIE paanycbl. KoBaneHTHbIe,
BaH-Lep BaanbCoBble, METAIINYECKUE U NOHHbIE paamnychbl. VI3MeHeHne aTOMHbIX 1 MOHHbIX paanycoB
no nepvogam n rpynnam. 3gdektbl d- n f- cxatnga. MoHn3aumoHHble NoTeHumansl. PakTopbl,
onpegpensowmne BeNNYNHYy MOHM3aLMOHHOIo NnoTeHumana. MIameHeHne Benn4mH NOHN3aLUNOHHbIX
noTeHUManoB 1 pagnycos no nepuogam u rpynnam. Cpoacteo K aNeKTPoHy. dDakTopsl,
onpegpensowmne BeNnYnHy CPoLACTBa K 9NeKTPOHY. MIaMeHeHre Benn4mH CpoacTea K 3N1eKTPOHY Mo
nepuoaam u rpynnam. MoHsiTue 06 anekTpooTpuLaTenbHoCcTy aneMeHToB. LWkana MonuHra.
VIaMeHeHne BENNYUH 3NeKTpooTPULATENBHOCTM 3N1IEMEHTOB MO NEPMoLaM 1 rpyrnnam.
[Mepnoan4HOCTb XMMNYECKMX CBOMCTB 9NIEMEHTOB, MPOCTbIX BEIWECTB U XMMNYECKUX COeANHEHWNA.
VIaMeHeHne BaneHTHOCTU No nepuogam u rpynnam. VIameHeHne CBOMCTB 91IEMEHTOB MO nepuoaam u
rpyrnnam B 3aBUCUMOCTM OT CTPYKTYPbl BHELWHMX U NPeaBHEWHNX aNEKTPOHHbLIX 060104eK 1 paanycos
aToMoB. I3MeHeHNe XMMNYECKOM aKTUBHOCTM METANINIOB U HEMETANNOB MO Nepuoaam 1 rpynnam.
VIaMeHeHne KNCNOTHO-OCHOBHbIX CBOWNCTB OKCMO0B U r’MAPOKCKO0B MO nepuoaamM v rpynnam.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

Mepuononyeckuii 3akoH. MNeproanyeckasn cuctema. OcobeHHOCTM 3anoNHEHUS NEKTPOHAMM
aTOMHbIX opbuTanei n gopMMpPoOBaHNS NepUoaoB. s-,p-,d-,f-anemMeHTbl 1 UX pacronoxeHne B
nepuoaunyeckoi cucteme. Mpynnbl. MNeproabl. NaBHble 1 NoHoYHbIE NoArpynnbl. [eprnoanyHOCTb
CBOICTB aTOMOB. Paaunycbl aToMOB 1 MOHOB. OpbuTtasbHble 1 3dodekTnBHbIE paanycbl. KoBaneHTHbIe,
BaH-Lep BaanbCoOBble, METAINYECKUE U NOHHbBIE paamnychbl. I3MeHeHne aTOMHbIX N MOHHbIX paanycoB
no nepvogam n rpynnam. ddodektbl d- n f- cxatnga. MoHn3aumoHHble NoTeHumansl. PakTopbl,
onpegensowme BeNNYNHy MOHM3aUMOHHOIo noTeHumana. iameHeHne Benn4mH NOHN3aLuNOHHbIX
noTeHUManoB 1 pagnycos no nepuogam u rpynnam. Cpoacteo K aneKTPoHy. dDakTopsl,
onpepensowme BeNNYNHy CPOLACTBA K 9NEKTPOHY. MIaMeHeHMe BENNYMH CPOOCTBA K 3N1EKTPOHY MO
nepuoaam u rpynnam. MoHsiTne 06 anekTpooTpuLaTenbHoCcTy aneMeHToB. Lkana MonuHra.
VI3MeHeHne BENNYUH 3NEKTPOOTPULATENBHOCTU 3/1IEMEHTOB MO NEPUOLAM U rpyrnnam.
[Mepnoan4HOCTb XMMNYECKMX CBOMNCTB 9NIEMEHTOB, MPOCTbIX BEIWECTB M XMMNYECKUX COeANHEHWN.
VIaMeHeHne BaneHTHOCTU No nepuogam u rpynnam. VIameHeHne CBOMCTB 9N1IEMEHTOB MO nepuoaam u
rpyrnnam B 3aBMCUMOCTM OT CTPYKTYPbl BHELWHMX U NPeaBHEWHNX 3NEeKTPOHHbIX 060104eK 1 paanycos
aToMoB. /I3MeHEHNE XMMNYECKOM aKTUBHOCTM METANNIOB U HEMETANNOB MO Nepuoaam 1 rpynnam.
VIaMeHeHne KNCNOTHO-OCHOBHbIX CBOWNCTB OKCMO0B M r’MAPOKCUMO0B MO nepuoaam v rpynnam.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

Mepuononyecknii 3akoH. Neprnoamnyeckas cuctema. OCobeHHOCTM 3anONHEHUS 3NIEKTPOHAMU
aTOMHbIX opbuTanei n oOpPMMPOBaHMS NEPUNOAOB. S-,p-,d-,f-aNeMeHTbl 1 nX pacnonoxeHve B
nepuogunyeckon cucteme. 'pynnobl. MNeproabl. NaBHble n N060YHbIE NOArpynmnbl. [1eprMoanYHOCTb
CBOWCTB aTOMOB. Paaunycbl aToMOB 1 MOHOB. OpbutanbHble 1 3dodekTnBHbIE paanycbl. KoBaneHTHbIE,
BaH-Oep BaanbCOBble, METANNNYECKNE N NOHHbIE paanycChbl. /I3MeHeHne aTOMHbIX Y MIOHHbIX paanyCcoB
no nepuogam u rpynnam. ddpgoekTbl d- u f- cxatnsa. VloHmsaumnoHHble noteHuunansl. PakTopsl,
onpenensowme BenMYnHy NOHN3aLMOHHOro noTeHunana. MIameHeHne BeMYnH MOHN3ALMOHHbIX
noTeHUManoB 1 pagnycos no nepuogam u rpynnam. Cpoacteo K aNeKTPoHy. dDakTopsl,
onpeaensowme BENMYNHY CpoaCTBa K 3NEKTPOHY. I3amMeHeHne BeNnn4mH CPOLACTBA K 9N1EKTPOHY Mo
nepuodam u rpynnam. MNMoHaTne 06 anekTpooTpmuatensHoCcTh anemeHToB. Wkana MonnHra.
VI3MeHeHne BENNYUH 3NEKTPOOTPULATENBHOCTM 3N1IEMEHTOB MO NEPUOLAM U rpyrnnam.
[Mepnoan4HOCTb XMMNYECKMX CBOMNCTB 9NIEMEHTOB, MPOCTbIX BEIWECTB U XMMNYECKUX COeANHEHWNA.
VIaMeHeHne BaneHTHOCTU No nepuogam u rpynnam. VIameHeHne CBOMCTB 9NEMEHTOB MO nepuoaam u
rpynnam B 3aBUCUMOCTM OT CTPYKTYPbl BHEWHUX U NPeOBHEWHNX 3N1eKTPOHHbIX 060104€eK 1 pannycos
aToMoB. /I3MeHeHne XMMN4ecKom akTMBHOCTM METaIoB U HEMETANNOoB Mo Nepuoaam 1 rpynnam.
I3mMeHeHne KNCNOTHO-OCHOBHbIX CBOWCTB OKCUOOB U rMOpPOKCUAO0B MO nepuonam v rpynnam.

Tema 4. XumMnuyeckas CB3b U BaNeHTHOCTb
KOHTpONbHas paboTta , NpUMepHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 220417 5AE
CrpaHnua 20 n3 47. 111 VHI:I

S OEMALIGH



Mporpamma ancumnnuHbl "Xumnsa"; 05.03.04 M'mapomeTteoponorus; AoueHT, K.H. Baneesa IM.P. , noueHT, K.H. (aoueHT) Kytbipesa M.I1.

OCHOBHbIe 0COBEHHOCTM XMMNYECKOrO B3aMMOAENCTBMS (XMMUYECKOW CBS3N) N MEXAHU3M
06pa3oBaHNst XMMNYECKOI CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBSI3U.
KBaHTOBOMEXxaHM4Yeckasi TpakToBka MexaHn3ma obpa3oBaHusi CBSA3U B MOJEKYNE BOLOPOAA.
OCHOBHbIE TUMbl XUMUYECKOWN CBSA3W: KOBANEHTHAs (HenonspHas u nonsipHas), MOHHas,
MmeTannmyeckasi. OCHOBHbIE MOOXEHNS TEOPUUN BaneHTHbIX cesaselt (BC). OcobeHHOoCTM
0bpa3oBaHus CBS3€eil N0 JOHOPHO-aKLENTOPHOMY MexaHu3My. MHoroueHTpoBasi cBsiab. BaneHTHOCTb
XMMUYECKMX SNEMEHTOB. IcTopmsa pa3BuTUS NOHATUS BaNeHTHOCTU. PasnuyHbie TpakTOBKM MOHATUS
BASIEHTHOCTM B COBPEMEHHO XMMUKN. BaneHTHOCTb ¢ no3uuum Teopun BC. BaneHTHOCTb s-,p-,d-,f
-311eMeHTOoB. [1ocTosIHHas 1 nepeMeHHas BaneHTHOCTU. BaneHTHOCTb 1 CTeneHb OKUCNEHNS atoOMOB
9NEeMEHTOB B UX coeanHeHnsaX. KonnyectBeHHble XxapakTepucTukm XuMmnyeckux cesasen. Nopsnok
cBA3U. SHeprusa cea3n. [nvHa cea3n. BaneHTHbIl yron. CTeneHb MOHHOCTU CBA3WN. ODGEKTUBHbIE
3apsaabl XMMUYECKM CBA3AHHbBIX aTOMOB U CTEMEHb MOHHOCTW CBA3W. [IMMNONbHbIA MOMEHT CBA3M.
CTteneHb MOHHOCTM CBA3U KakK OyHKLMSA Pa3HOCTW 3NEeKTPOOTPULATENbHOCTY B3aUMOLENCTBYOWMNX
aToMoB. [1MnonbHbIA MOMEHT MHOrOATOMHOW Monekybl. DakTopbl, ONpeaenstowmne BeNNYnHy
LMMNONIbHOrO MOMEHTA MHOrOaTOMHOW MoneKynbl. KoHuenuus rubpuansaunym atoMHblx opbutanei un
NPOCTPaHCTBEHHOE CTPOEHUE Monekyn 1 noHoB. OcobeHHOCTY pacnpeneneHns SNeKTPOHHOM
NAOTHOCTW rMbpuaHbIX opbutaneir. MpocTenwmne TNl rMbpuansaumm: sp, sp2, sp3, sp3d2.
Mmbpuamnsaums ¢ yyactnem HenoOeneHHbIX 3NeKTPOHHbIX Nap. MpocTpaHCTBEHHAsA KOHUrypaums
monekyn un noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsHue oTtankmpaHns anekTPOHHbIX Nap Ha
MPOCTPAHCTBEHHYIO KOHpUrypaumto monekyn. Teopusi MonekynsipHoix opbutanein (MO). OCHOBHble
nonoxenusa teopun MO. SHepretudeckas guarpamma. Cesasbisatowme n paspbixnawwme MO.
SHepreTnyeckune anarpammbl MO [ByXaTOMHbIX MOnekyn anemeHToB 2-ro nepuoga. U - n I-MO.
OTHOCUTENbHASA YCTOMYMBOCTb ABYXaTOMHbIX MONEKY/ N COOTBETCTBYIOLWMNX MONEKYNSPHbLIX MOHOB.
CpasHeHue Teopuin BC n MO. BogopoaHas cesa3b. [pupoaa BOAOPOLHON CBA3W, €€
KONMYECTBEHHbIE XapakTeEPUCTUKN. MeX- 1 BHYTpUMONeKynsapHas BogopoaHas cesa3b. BogopoaHas
CBA3b MeX Oy Monekynamm qotopoBooopoaa, BOAbl, aMMmnaka.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

OCHOBHble 0COBEHHOCTM XMMUYECKOrO B3aMMOAENCTBMS (XMMUYECKOW CBSI3N) N MEXAHU3M
06pa3oBaHNst XMMNYECKOI CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBSI3U.
KBaHTOBOMEXaHM4Yeckasi TpakToBka MexaHn3ma obpa3oBaHusi CBSA3U B MOJEKYNe BOLOPOAA.
OCHOBHbIE TUMbl XUMUYECKOWN CBSA3W: KOBANEHTHAs (HenonspHas u nonsipHas), MoOHHas,
MeTannmyeckasi. OCHOBHbIE MOOXEHNS TEOPUUN BaneHTHbIX cesselt (BC). OcobeHHOoCTM
obpas3oBaHus CBS3eil N0 NOHOPHO-aKLENTOPHOMY MexaHu3My. MHoroueHTpoBasi cBsiab. BaneHTHOCTb
XMMUYECKMX SNEMEHTOB. IcTOpMSa pa3BuTUS NOHATUS BaNeHTHOCTU. PasnuyHbie TpakTOBKMN MOHATUS
BASIEHTHOCTM B COBPEMEHHOI XMMUKN. BaneHTHOCTb ¢ no3uuum Teopun BC. BaneHTHOCTL s-,p-,d-,f
-an1eMeHTOoB. [1ocTosHHas 1 nepeMeHHast BaneHTHOCTU. BaneHTHOCTb 1 CTeneHb OKUCNEHNS aTtoOMOB
9NEMEHTOB B UX coeanHeHnsaxX. KonnyectBeHHble XapakTepucTukm XuMmnyeckux cesasen. Nopsnok
cBsA3U. JHeprusa cea3n. [nvHa cea3n. BaneHTtHbIl yron. CTeneHb MOHHOCTU CBA3U. ODGEKTUBHbIE
3apsaabl XMMUYECKM CBA3AHHbBIX aTOMOB U CTEMEHb MOHHOCTW CBA3W. [IMMONbHbIA MOMEHT CBA3M.
CTteneHb NOHHOCTM CBA3U KakK OYHKLMS Pa3HOCTW 3NeKTPOOTPULATENbHOCTY B3aUMOLENCTBYOWMNX
aToMoB. [1MnofbHbIA MOMEHT MHOrOATOMHOW MOneKybl. DakTopbl, ONpeaenstowmne BeNNYnHy
LMMNONIbHOrO MOMEHTa MHOrOaTOMHOW MoneKynbl. KoHuenuust rubpuansauny atoMHblx opbutanei un
NPOCTPaHCTBEHHOE CTPOEHUE Monekyn 1 noHoB. OcobeHHOCTY pacnpeneneHns SNeKTPOHHOM
NAOTHOCTU rMbpuaHbIX opbutaneii. MpocTeiwmne TNl rMbpuan3aunm: sp, sp2, sp3, sp3d2.
Mmbpuamnsaums ¢ yyactnem HenoOeneHHbIX 3NekKTPOHHbIX Nap. MpocTpaHCTBEHHAs KOHUrypaums
monekyn un noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsgHue oTtankmaHns anekTPOHHbIX Nap Ha
NPOCTPAHCTBEHHYIO KOHGpUrypaumto monekyn. Teopusi MonekynsipHoix opbutanein (MO). OCHOBHble
nonoxenusa teopun MO. SHepretudeckas auarpamma. Cesasbisatowme n paspbixnawwme MO.
SHepreTnyeckune anarpammsl MO [ByXaTOMHbIX MONEKyn anemeHToB 2-ro nepuoga. U - n I-MO.
OTHOCUTENbHASA YCTOMYMBOCTb OBYXaTOMHbIX MONEKY/ 1 COOTBETCTBYIOLWMNX MONEKYNSPHbIX MOHOB.
CpasHeHue Teopuin BC n MO. BooopogHas cesa3b. [Mpupoaa BOAOPOLHON CBA3N, €€
KONMYECTBEHHbIE XapakTeEPUCTMKN. Mex- 1 BHYTpUMONeKynsapHas BogopoaHas cea3b. BogopoaHas
CBA3b MeX Oy Monekynamm qotopoBogopoaa, BOAbl, aMMmnaka.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
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OCHOBHbIe 0COBEHHOCTM XMMNYECKOrO B3aMMOAENCTBMS (XMMUYECKOW CBS3N) N MEXAHU3M
06pa3oBaHNst XMMNYECKOI CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBSI3U.
KBaHTOBOMEXxaHM4Yeckasi TpakToBka MexaHn3ma obpa3oBaHusi CBSA3U B MOJEKYNE BOLOPOAA.
OCHOBHbIE TUMbl XUMUYECKOWN CBSA3W: KOBANEHTHAs (HenonspHas u nonsipHas), MOHHas,
MmeTannmyeckasi. OCHOBHbIE MOOXEHNS TEOPUUN BaneHTHbIX cesaselt (BC). OcobeHHOoCTM
0bpa3oBaHus CBS3€eil N0 JOHOPHO-aKLENTOPHOMY MexaHu3My. MHoroueHTpoBasi cBsiab. BaneHTHOCTb
XMMUYECKMX SNEMEHTOB. IcTopmsa pa3BuTUS NOHATUS BaNeHTHOCTU. PasnuyHbie TpakTOBKM MOHATUS
BASIEHTHOCTM B COBPEMEHHO XMMUKN. BaneHTHOCTb ¢ no3uuum Teopun BC. BaneHTHOCTb s-,p-,d-,f
-311eMeHTOoB. [1ocTosIHHas 1 nepeMeHHas BaneHTHOCTU. BaneHTHOCTb 1 CTeneHb OKUCNEHNS atoOMOB
9NEeMEHTOB B UX coeanHeHnsaX. KonnyectBeHHble XxapakTepucTukm XuMmnyeckux cesasen. Nopsnok
cBA3U. SHeprusa cea3n. [nvHa cea3n. BaneHTHbIl yron. CTeneHb MOHHOCTU CBA3WN. ODGEKTUBHbIE
3apsaabl XMMUYECKM CBA3AHHbBIX aTOMOB U CTEMEHb MOHHOCTW CBA3W. [IMMNONbHbIA MOMEHT CBA3M.
CTteneHb MOHHOCTM CBA3U KakK OyHKLMSA Pa3HOCTW 3NEeKTPOOTPULATENbHOCTY B3aUMOLENCTBYOWMNX
aToMoB. [1MnonbHbIA MOMEHT MHOrOATOMHOW Monekybl. DakTopbl, ONpeaenstowmne BeNNYnHy
LMMNONIbHOrO MOMEHTA MHOrOaTOMHOW MoneKynbl. KoHuenuus rubpuansaunym atoMHblx opbutanei un
NPOCTPaHCTBEHHOE CTPOEHUE Monekyn 1 noHoB. OcobeHHOCTY pacnpeneneHns SNeKTPOHHOM
NAOTHOCTW rMbpuaHbIX opbutaneir. MpocTenwmne TNl rMbpuansaumm: sp, sp2, sp3, sp3d2.
Mmbpuamnsaums ¢ yyactnem HenoOeneHHbIX 3NeKTPOHHbIX Nap. MpocTpaHCTBEHHAsA KOHUrypaums
monekyn un noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsHue oTtankmpaHns anekTPOHHbIX Nap Ha
MPOCTPAHCTBEHHYIO KOHpUrypaumto monekyn. Teopusi MonekynsipHoix opbutanein (MO). OCHOBHble
nonoxenusa teopun MO. SHepretudeckas guarpamma. Cesasbisatowme n paspbixnawwme MO.
SHepreTnyeckune anarpammbl MO [ByXaTOMHbIX MOnekyn anemeHToB 2-ro nepuoga. U - n I-MO.
OTHOCUTENbHASA YCTOMYMBOCTb ABYXaTOMHbIX MONEKY/ N COOTBETCTBYIOLWMNX MONEKYNSPHbLIX MOHOB.
CpasHeHue Teopuin BC n MO. BogopoaHas cesa3b. [pupoaa BOAOPOLHON CBA3W, €€
KONMYECTBEHHbIE XapakTeEPUCTUKN. MeX- 1 BHYTpUMONeKynsapHas BogopoaHas cesa3b. BogopoaHas
CBA3b MeX Oy Monekynamm qotopoBooopoaa, BOAbl, aMMmnaka.

Tema 5. DHepreTuka xummyeckmx npoueccos. XMMuyeckas KNHeTUKa 1 paBHoBecue
TECTUPOBAHWE , NPUMEPHbBIE BONPOCHI:

OcCHOBHble 3a4a4un XuMmn4eckonm TepmoanHammnku. OnpeneneHne NPUHLUNMANbHON BO3MOXHOCTU 1
MOMNHOTbI MPOTEKAHMS XMMUYECKOWN peakumn. BO3MOXHOCTM NpakTU4eckoro ocylecTBeHmns
XMMNYECKON peakuun. XnMudeckas cuctema. BHyTpeHHss sHeprus cuctemol. ViameHeHune
BHYTPEHHE 3HEPrMUN B XOAE XMMUYECKUX NpeBpaLieHunii. MNoHaTrme 06 aHTanbnun. COOTHOWEHKE
SHTaNbNUN N BHYTPEHHEWN SHEPrUn CUCTEMbI. VI3MEeHeHre aHTanbnnmn B Xo4e XMMN4eckoro
npesBpauweHns. CtaHagapTHas aHTanbnus obpasoBaHus BewecTB. 3akoH ['ecca. BnusaHne
Temneparypbl HA BENNYNHY N3MEHEHUS SHTaNbNUN peakunn. VIaMeHeHne sHTanbnum n HanpaeneHne
npoTekaHns peakummn. [OMOreHHble 1 reTeporeHHble peakunn. NoHATMe 0 CKOPOCTU XMMUYECKOW
peakumn. 3aKoH OeNcTBUS Macc. PakTopbl, onpenensiowme CKOpoCTb XMMNYECKOW peakLmm.
KoHcTaHTa CKopoCTW XMMUYECKor peakummn. BnmsHue temnepaTypbl HA CKOPOCTb XMMUYECKOM
peakunn. TemnepartypHbIi KOIPAMUUNEHT CKOPOCTU. DHepPrusa aktmeaumm. PakTopsl,
onpegensoowme BeNNYnHy sHeprum aktmeaunn. SHeprusa akTmeaumMm 1 CKOpPOCTb peakuun.
MNepexonHOe COCTOSIHNE NN aKTUBMPOBAHHBIA koMnnekc. ObpaTtumbie 1 HEOBPATUMbIE XUMUYECKNE
peakunn. Xmmmnyeckoe pasHosecue. KoHcTaHTa xummnyeckoro pasHosecus. CoBur XMMn4eckoro
pasHoBecus. MMpuHumn Jle Wartenbe.

TeCcTMpoBaHue , NPMMepPHbIE BOMPOCHI:
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OcCHoOBHbIE 3a4a4M XMMMYECKO TepMmoanHamMnkn. OnpepeneHme NpMHUMNManbHOM BO3MOXHOCTY 1
NOSIHOTbI NPOTEKAHNS XMMUYECKOM peakumn. Bo3MOXHOCTM NMpakTU4YeCcKoro ocyweCcTBNeHns
XUMUNYECKON peakumn. Xummdeckas cuctema. BHyTpeHHSS aHeprus cuctemol. IameHeHune
BHYTPEHHEN 3Heprun B Xoae XMMNYeckux npespatleHuii. NMoHstme 06 sHTanbnun. CooTHOWEHNE
SHTANbMNUN N BHYTPEHHEN SHEPTrUN CUCTEMBI. I3BMEHEHNE SHTaNbNUK B XO4E XMMNYECKOrO
npespauweHuns. CtaHaapTHas aHTanbnusi obpasoBaHus BelwecTs. 3akoH ecca. BnusHne
TemnepaTypbl Ha BENNYUHY UBMEHEHNS SHTANbNUKN peakuuun. I3MeHeHne aHTanbnNum 1 HanpaesneHe
npoTekaHns peakumn. [FOMoreHHble 1 reTeporeHHble peakunn. [NoHATUE 0 CKOPOCTU XMMUYECKOWA
peakummn. 3akoH Oenctesns macc. PakTopbl, ONPenenstowmne CKOPoCTb XMMNYECKON peakLni.
KOHCTaHTa CKOPOCTU XMMUYECKON peakumn. BnnsHue Temnepartypbl HA CKOPOCTb XUMUYECKOM
peakummn. TemnepaTtypHbIi KOAMUUMEHT CKOPOCTU. DHEpPrusa akTnsaumm. dakropsl,
onpenensowme BENNYNHY S3HEPTNN aKTUBaALMW. DHEPrnsa akTMBaLUmM U CKOPOCTb peakuunn.
MepexoQHOe COCTOSIHME UM aKTUBMPOBAHHbIA kKoMmnnekc. ObpaTnMble 1 HeobpaTUMbIe XUMUYECKME
peakummn. Xmmmnyeckoe pasHoBecue. KoHCTaHTa XxMMmyeckoro paBHoBecus. COBUT XMMUYECKOrO
pasHosecus. MNpuHuun Jle Wartenbe.

TecTnpoBaHue , npmMMepHbIe BOMpPOChI:

OcHoBHbIE 3a4a4M XMMMYECKO TepMmoanHamnkn. OnpegeneHme NpMHUMNmManbHOM BO3MOXHOCTY 1
NOSTHOTbI NPOTEKAHNS XMMUYECKOM peakumn. Bo3MOXHOCTM NMpakTU4YeCKOro oCyweCcTBNEHNS
XUMUNYECKOWM peakumn. Xummndeckas cuctema. BHyTpeHHSS aHeprus cuctemol. IameHeHune
BHYTPEHHEeN 3Heprun B xoae XMMmn4Yeckux npespatleHuii. NMoHsitme 06 sHTanbnun. CooTHOWEHNE
SHTANbMNUN N BHYTPEHHEN SHEPTUN CUCTEMBI. I3BMEHEHNE SHTANbNUKM B XO4E XMMNYECKOrO
npespauweHuns. CtaHaapTHas aHTanbnusi obpasoBaHus BelwecTs. 3akoH ecca. BnusHne
TemnepaTypbl Ha BENMYUHY UBMEHEHNS SHTANbNUKN peakuuun. I3MeHeHne aHTanbnNum 1 HanpasneHmne
npoTekaHns peakumn. [FOMoreHHble 1 reTeporeHHble peakunn. NoHATUE 0 CKOPOCTU XMMUYECKOWA
peakummn. 3aKoH Oenctensa macc. PakTopbl, ONPenenstowmne CKOPoCTb XMMMNYECKO peakLni.
KOHCcTaHTa CKOPOCTU XMMUYECKON peakumn. BnnsgHue Temnepatypbl HA CKOPOCTb XUMUYECKON
peakummn. TemnepaTtypHbIi KOAMULMEHT CKOPOCTU. DHEpPrusa akTnsaumm. dakropsbl,
onpeaensowme BENMIYNHY 3HEPTNN aKkTUBaLMWN. DHEPrns akTMBaLUmM U CKOPOCTb peakuunu.
MepexoQHOe COCTOSIHME UM aKTUBMPOBAHHbIA kKoMmnnekc. ObpaTnMble 1 HeobpaTUMbie XUMUYECKME
peakummn. Xmmmnyeckoe pasHoBecue. KoHCTaHTa xuMmyeckoro pasHoBecus. CaBUT XMMUYECKOro
pasHosecus. MNpuHuun Jle Wartenbe.

Tema 6. PacTBOpbI U peakuun B BOOHbIX pacTBoOpax
TEeCTUpOBaHWE , NPUMEPHbBIE BONPOCHI:

JuncnepcHble cuctembl. VICTUHHbIE pacTBopbl. TBEpable pacTBopbl. [[pyboancnepcHbIE CUCTEMBI.
CycneHsunn. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak onsnko-xvMMmn4eckuii npouecc.
Ocobble cBOICTBA BOAbI Kak pacTsoputens. PacTtBopuMocTb BelwecTB. PacTtBopeHne TBepabiX,
XUOKNX 1 ra3oo0bpasHbix BeWeCTB. BnmaHme Temnepartypbl, LaBNEHNS 1 NPUPOLbI BEWECTB Ha KX
B3aVMHYt0 pacTBOpMMOCTb. Cnocobbl BblpaeHWs cocTaBa pacTBOPOB: MAccoBasi AONS, MONSPHOCTb,
HOPMasibHOCTb, MONSNIbHOCTb, MONAPHAS OONs. DNeKTponMTuieckas guccounauuns. BnuaHme
NPMPOIbl BEWECTBA Ha ero CNOCOOHOCTb K 3NEKTPONNTUYECKONM AMCCoumnaLmm B BOLHOM pacTBOpPE.
MexaHuam guccoumaumn. 'mgparaums noHos B pactsope. OCHOBaHMSA N KMCNOTbI C TOYKN 3pPEHNS
TEoPWM 3NEKTPONUTNYECKO anccoumaumn. CunbHble 1 cnabble anekTponuTbl. CTeneHb
anccoumaumm anekTponntos. dakTopbl, onpegensowme creneHb guccounaunmn. OCHOBHbIE
npencTasfeHns TEOPUN CUMNbHbIX 3NEKTPONUTOB. VICTHHAA 1 kaxylascsa cTeneHun guccounaunm B
pacTBopax CUMbHbIX dNEeKTPONNTOB. KOHLEHTpauus NOHOB B paCcTBOpPE U aKTUBHOCTb. PaBHoBecKe B
pactBopax cnabbix anekTpnonutoB. KoHcTaHTa anccoumaunm. daktopbl, BAMSIOWNE HA BENNYNHY
KOHCTaHTbl anccoumaumm. Ceasb KOHCTAHTbI AMccounaunmn co cTeneHbio guccounaumnmn. 3akoH
pasbaeneHus. Quccoumaums Boabl. KoHCTaHTa auccoumauun. VioHHoe nponsseneHve. BnnsHue
TemnepaTypbl Ha aMccoumaumio Boabl. BooopoaHblii nokasatens. [MoHsATHE 0 BydhepHbIX pacTBopax.
TpyoHopacTBopuMbIe aNeKTponuTbl. PaBHoBeCHe Mexay 0CaKOM N HACbIWEHHbIM PACTBOPOM.
[MpounsseneHne pactsopuMocTu. maponus conen. Mmaoponns conemn no KatmoHy 1 Mo aHNOHY.
MexaHuam rugponusa. MonekynsipHble 1 MOHHblE ypaBHEHUS rugponuaa conen. CteneHb rugponunaa.
KoHcTaHTa rugponuaa.

TeCTUpOBaHMe , MPUMeEpPHbIE BOMPOCHI:
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LvcnepcHble cucteMbl. VICTUHHbIE pacTBopbl. TBEpable pacTBopbl. [[pyboancnepcHbie CUCTEMBI.
CycneH3un. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak (onanko-xMMn4eckuii npouecc.
Ocobble cBOCTBa BOAbI Kak pacTeoputens. PacTtBopuMocTb BelwecTs. PacTtBopeHne TBepabiX,
XWAKNX 1 ra3oobpasHbix BeWeCTB. BnmsHne Temnepatypbl, LaBNeHUS U NPUPOLbI BEWECTB Ha KX
B3aVMHYt0 pacTBoprMOoCTb. Cnocobbl BblpakeHns cocTaBa pacTBOPOB: MAccoBasi AONS, MONSIPHOCTb,
HOPMasnbHOCTb, MONSANbHOCTb, MONAPHAS OONS. DNeKTponmMTuieckas guccounauuns. BnusHmne
NPMPOLbI BEWECTBa Ha ero CNocoBHOCTb K 3NEKTPONNTUYECKO AnccoumaLmm B BOLHOM pacTBOpE.
MexaHuam guccounaumn. 'mapataums noHos B pactesope. OCHOBaHMSA 1 KUCNOTbI C TOYKN 3PEHNS
TEopWKM 3NEKTPONMTNYECKO anccoumaumn. CunbHble 1 cnabble anekTponuTbl. CTeneHb
anccoumaumm anekTponntos. dakTopbl, onpegensowme creneHb guccounaumm. OCHOBHbIE
npencTaBfeHnsl TEOPUN CUNbHBIX SNEKTPONNTOB. VICTUHHAS 1 kaxywascs cteneHn guccoumaumm B
pacTBOpax CUMbHbIX 3NEKTPONMTOB. KOHLEHTpauusa NOHOB B pacTBOPE M akTMBHOCTb. PaBHoBecHe B
pactBopax cnabbix anekTprnonutos. KoHcTaHTa anccoumaumm. daktopbl, BAMSOWME HA BENNYNHY
KOHCTaHTbl anccoumaumm. CBasb KOHCTaHTbI AMccounaunm co cTeneHbio guccounaummn. 3akoH
pasbaeneHus. uccoumaums Boabl. KoHCTaHTa auccoumauun. VioHHoe nponsseneHve. BnusHue
TemnepaTypbl Ha aMccoumaumio Boabl. BoaopoaHblii nokasatenb. [MoHsTUe 0 6ydpepHbIx pacTBopax.
TpynHopacTBOpuMbIE 3NneKTponnTbl. PaBHoBecue Mexay 0CakoM U HaCbIWEHHbIM PacTBOPOM.
[MponsseneHne pactsopumMocTu. [ naponna conei. 'Maponus conem no KatuoHy 1 rno aHUOHY.
MexaHuam rugponusa. MonekynsipHble 1 MOHHbIE ypaBHEHNS ruaponuaa conen. CteneHb ruaponunaa.
KoHcTaHTa rugponusa.

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

LvcnepcHble cucteMbl. VICTUHHbIE pacTBopbl. TBEpable pacTBopbl. [pyboamcnepcHbie CUCTEMBI.
CycneH3un. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak onanko-xMMmn4eckuii npouecc.
Ocobble cBoOCTBa BOAbI Kak pacTBoputens. PactBopuMocTb BelwecTs. PactBopeHne TBepabiX,
XWNOKNX 1 ra3oobpasHbix BEWECTB. BnusiHne TeMnepatypbl, LaBNeHWUs 1 NPUPOLbI BEWECTB Ha KX
B3aVMHYt0 pacTBoprMOCTb. Cnocobbl BblpaeHns cocTaBa pacTBOPOB: MAccoBasi AONS, MONISIPHOCTb,
HOPManbHOCTb, MONSANbHOCTb, MONSIPHAS OONS. DNEKTponMTuieckas guccounauuns. BnusHmne
NPMPOLbI BEWeCTBa Ha ero CNocobHOCTb K 3NEKTPONNTUYECKO AnccoumaLmm B BOLHOM pacTBOpE.
MexaHuam guccounaumn. N'mapataums noHos B pactesope. OCHOBaHMSA 1 KUCNOTbI C TOYKN 3PEHNS
TEopuKn 3NeKTPONMTNYECcKon anccoumaumn. CunbHble 1 cnabble anekTponuTbl. CTeneHb
anccoumaumm anekTponntos. dakTopbl, onpegensowme creneHb guccounaumm. OCHOBHbIE
npencTaBfeHnsi TEOPUN CUNbHBIX SNEKTPONNTOB. VICTUHHASA 1 kaxywascs cteneHn guccoumaumm B
pacTBOpax CUMbHbIX 3NEKTPONMTOB. KOHLEHTpauusa NOHOB B pacTBOPE M akTMBHOCTb. PaBHoBecHe B
pactBopax cnabbix anekTprnonntos. KoHcTaHTa anccoumaumn. daktopbl, BAMSOWME Ha BENNYNHY
KOHCTaHTbl anccoumaumm. CBa3b KOHCTaHTbI AMccounaunm co cTeneHbio guccoumnaummn. 3akoH
pasbaeneHus. uccoumaums Boabl. KoHCTaHTa auccoumaumnn. VioHHoe nponseeneHve. BnvsHue
TemnepaTypbl Ha aMccoumaumio Boabl. BoaopoaHblii nokasatenb. MoHsTUe 0 6ydepHbIx pacTBopax.
TpynHopacTBOpUMbIE 3NeKTponnTbl. PaBHoBecne Mexay 0CakoM U HaCbIWEHHbIM PacTBOPOM.
[MponsseneHne pactsopumMocTu. [maponna conen. 'Maponus conem no KatuoHy v rno aHUOHY.
MexaHuam rugponusa. MonekynsipHble 1 MOHHbIE ypaBHEHNS rnaponuaa coner. CteneHb ruaponunaa.
KoHcTaHTa rugponusa.

Tema 7. OKMcnuTenbHO-BOCCTaHOBUTE/bHbIE NPOLLECChI
TecTMpoBaHue , NpUMepPHbIE BONPOCHI:

JKMCNNTENBHO-BOCCTAHOBUTENbBHbIE PEaKLUN, UX TUMbI, COCTaBNEHNE ypaBHeHWiA. Moabop
KO9(hPULMEHTOB: METOA 3NEKTPOHHOro 6banaHca. Penokc-noteHuman, kak KonmyecTBeHHas
XapakTepucTnka OKUCNUTENIbHO-BOCCTAHOBUTENIbHOM CUCTEMbI (OLLeHKa HanpasfeHUs 1 NONHOTHI
NPOTEKaHNs OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakumit). 3aBUCMMOCTb MeXy pefoKc-
NoTeHUManamMm CUCTEM 1N N3MEHEHNEM 3Heprumn nbbca. PaBHoBeCHEe Ha rpaHMue MeTann/pacTeop,
[BOVIHOM SNEKTPUYECKMI CNON. DNeKTPOoaHbIN noTeHuman. YpasHeHne HepHcta. CtaHOoapTHbIN
9NeKTPOOHbIN noTeHuunan. BooopoaHbi anekTpon, anekTpoabl CPaBHEHNS. DNEKTPOXUMUYECKUA psg
HanpsXeHns Metannos. [[anbBaHNYECKUI SNEMEHT, ero 3.4.C. INeKTponu3. VIHepTHbIe N aKTUBHbIE
anekTpodbl. CxeMbl NPOLLECCOB Ha SNeKTpoaax npu anekTponnae pacnnasos 1 BOAHbIX PacTBOPOB.

TeCTUpOBaHMe , MPUMeEpPHbIE BOMPOCHI:

PerunctpaumnoHHbii Homep 220417 5AE
CtpaHnua 24 n3 47. 111 YHI:I

PHEORM,

it
BEPCHTET

o

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuHbl "Xumnsa"; 05.03.04 M'mapomeTteoponorus; AoueHT, K.H. Baneesa IM.P. , noueHT, K.H. (aoueHT) Kytbipesa M.I1.

JKMCNNTENBHO-BOCCTAHOBUTENbBHbIE PEeakLUn, NX TUMbl, COCTaBNeEHNE ypaBHeHuiA. Moabop
KO3(O(PMLIMEHTOB: METOA, ANEKTPOHHOrO HanaHca. Penokc-notTeHuman, Kak KonmyecTBeHHas
XapakTepucTnKa OKMUCIUTENIbHO-BOCCTAHOBUTENbHOW CUCTEMbI (OLLEHKA HanpaBneHUs 1 nosHOoThI
NPOTEKaHNS OKUCNUTENbHO-BOCCTAHOBUTENbHBIX peakLumnii). 3aBUCMMOCTb MeXdy penoKc-
noTeHumanamMm CUCTEM 1N N3MeHeHNEeM aHeprmn nbbca. PaBHoBecHe Ha rpaHmue MeTann/pacTeop,
JIBOVHON 9NEKTPUYECKMIA CNON. DNEKTPOLAHbIN noTeHuman. YpasHeHne HepHcta. CtaHOapTHbIV
9NEeKTPOOHbIN NnoTeHunan. BooopoaHbii anekTpon, aNeKTpoabl CPaBHEHUS. DNEKTPOXUMUYECKNA psg
HanpsXeHns MetTannos. [anbBaHNYECKUI NEMEHT, ero 9.4.C. INeKTponun3. VIHepTHbIE N aKTUBHbIE
anekTpoAbl. CxeMbl NPOLLECCOB HA ANeKTpoLax NPy SNEKTPOM3e pacnnasoB 1 BOOHbLIX PACTBOPOB.

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

JKMCNNTENBHO-BOCCTAHOBUTENbHbIE PEeakLUn, UX TUMbl, COCTaBNeEHNe ypaBHeHuiA. Moabop
KO3(O(PMLIMEHTOB: METOA, 3NEKTPOHHOrO HanaHca. Penokc-notTeHuman, Kak Konm4yecTBeHHas
XapakTepuCcTnKa OKUCIUTENIbHO-BOCCTAHOBUTENbHOW CUCTEMbI (OLLEeHKA HanpaBneHns 1 noHoThI
NPOTEKaHNS OKMCNUTENbHO-BOCCTAHOBUTENbHBIX peakumnii). 3aBUCMMOCTb MeXdy penoKc-
noTeHumanamMm CUCTEM 1N N3MeHeHeM aHeprmn Mnbbca. PaBHoBecHe Ha rpaHmue MeTann/pacTteop,
NBOVIHON 9NEKTPUYECKMIA CNON. DNEKTPOLAHbIN noTeHuman. YpasHeHne HepHcta. CtaHOoapTHbIV
9NEeKTPOOHbIN NnoTeHuuan. BooopoaHbiii anekTpon, aNeKTpoabl CPaBHEHUS. DNEKTPOXUMUYECKNA psg
HanpsXeHns MetTannos. [anbBaHNYECKUIA ANEMEHT, ero 9.4.C. ONekTponun3. IHepTHbIE N aKTUBHbIE
anekTpoAbl. CxeMbl NPOLECCOB HA INeKTpoLax NPy SNEKTPOM3e pacnnasoB 1 BOOHbIX PACTBOPOB.

Tema 8. KomnnekcHblie coeaguHeHUus
TecTMpoBaHue , NpMepPHbIE BONPOCHI:

Mertannbl B nepunogudeckon cucteme. Knaccudprkaums metannos no nux gousn4eckum 1 XMuMm4eckmm
csoncTBaM. MeTannuyeckas u KOBaneHTHas CBA3b B MeTannax. BnnsHue aHeprum kpuctannm4yeckom
CTPYKTYpbl HAa don3myeckune (Temneparypa nnasneHus U KUNEeHUs, SNeKTPOornpoBOLHOCTb) U
XMMM4yeckue (B3anMoLencTene ¢ BOAOW, KNCNOTaMu, Wenovyamm, HemeTannamm) CBonCTea MeTansos.
Kopposus metannos. 3akOHOMEPHOCTU B UBMEHEHMMN SNEKTPOHHON KOHPUrypauun, BennmymH
panmnycoB, aHePrum noHmsaumm atomoB. Ocoboe NONoXeHUe NUTUS. DHEPrUs KPUCTANINYECKON
peweTkm, PrM3nM4eCcKne N XMMMYeCcKme CBOMCTBA NPOCTbIX BewecTB. OCOBEHHOCTN B3aMOLENCTBUSA
LWenoYHbIX MeTaNNoB C BOAOW B pAdy NMUTUR - Le3ni. 3aKOHOMEPHOCTN B CTPOEHWU U CBONCTBAX
(TepMmyeckast yCTONYMBOCTb, KUCNOTHO - OCHOBHblE CBOMNCTBA ) OCHOBHbIX TUMOB COEANHEHWIA:
OKCWOOB, NEPOKCMAOB, KapboHATOB, r'MAPOKCUAOB 1 ranoreHnaos. [uaroHanbHoe CXOACTBO
NNTUNA-MarHui. MNMonyyeHre WenoYHbIX MeTannoB N3 NPUPOLHbLIX COeANHEHUN. MPUMEHEHMNE WEeNOYHbIX
METannoB 1 X COeANHEHW.

TeCcTMpOBaHue , MPUMeEpPHbIE BOMPOCHI:

Mertannbl B nepunogudeckon cucteme. Knaccudrkaums metannos no nux gousn4eckum 1 XMuMm4eckmum
ceoncTBaM. MeTannuyeckas u KoBaneHTHas CBA3b B MeTannax. BnnsHue aHeprum kpuctanim4yeckom
CTPYKTYpbl HA don3myeckune (Temneparypa nnasneHus U KUNEeHUs, SNeKTPOornpoBOAHOCTb) U
XMMU4yeckue (B3anMo4encTene ¢ BOAON, KNCNOTaMu, Weno4yamu, HemeTannamm) CBonCTea MeTansos.
Kopposus metannos. 3akOHOMEPHOCTU B UBMEHEHMMN SNEKTPOHHON KOHPUrypauun, BennymH
panmnycoB, 3HePrum noHmsaumm atomoB. Ocoboe NONoXeHUE NUTUS. DHEPTUS KPUCTANINYECKON
peweTkmn, PrM3n4ecKne N XMMmM4Yeckme CBOMNCTBa NPOCTbIX BewecTB. OCOBEHHOCTN B3aMOLENCTBUSA
LWenoYHbIX MeTannoB C BOAOW B pAdy NUTUR - Le3ni. 3aKOHOMEPHOCTN B CTPOEHUU U CBONCTBAX
(TepMmyeckast yCTONYMBOCTb, KUCNOTHO - OCHOBHblE CBOMNCTBA ) OCHOBHbIX TUMOB COEANHEHWIA:
OKCWOO0B, NEPOKCMAOB, KapboHATOB, r’MAPOKCUAOB 1 ranoreHnaos. [uaroHanbHoe CXOACTBO
NNTURA-MarHui. MNMonyyeHre WenoYHbIX MeTanoB N3 NPUPOOHbLIX COeANHEHUN. MPUMEHEHNE WEeNOYHbIX
METannoB U X COeANHEHWI.

TecTMpoBaHue , MPUMepPHbIE BOMPOCHI:
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Metannbl B nepuoanyeckon cucreme. Knaccudumkaumsa Metannos rno nx ouanyeckum n XuMmyeckmnm
csoncteaM. MeTtannuyeckas n KoBaneHTHas CBA3b B MeTannax. BnusaHue sHeprumn kpuctannn4eckom
CTPYKTYpbl HA dou3nyYeckue (Temneparypa rnnasneHns u KUNeHns, anekTpornpoBoLHOCTb) U
XYMU4yeckue (B3aMMoLenCcTBue C BOL4OM, KACNOTaMu, Wwenovyamm, HemeTannamm) CBONCTBA MeTansos.
Kopposusa metannos. 3aKkOHOMEPHOCTU B UBMEHEHMMN SNEKTPOHHON KOH(PUrypauun, BeMYmH
panmnycoB, aHeprum noHmsaumm atomoB. Ocoboe NonoXeHne NUTUS. IHEPrust KPUCTANINYECKONA
peweTkmn, prsnyeckmne n XMmmnyeckme CBoNcTBa NPoCTbix BewecTB. OCOBEHHOCTN B3aMOL4ENCTBUSA
LWeNoYHbIX METaNNoB C BOAOW B pSay NUTUR - Le3nii. 3aKOHOMEPHOCTU B CTPOEHWU U CBONCTBAX
(TepMunyeckast yCTON4MBOCTb, KUCNOTHO - OCHOBHbIE CBOWNCTBA ) OCHOBHbIX TUNOB COEANHEHWIA:
OKCWAO0B, NEPOKCMAO0B, KapboHATOB, r'MAPOKCUAOB M ranoreHnaos. uaroHanbHoe CXOACTBO
NUTUA-MarHui. MonyyeHne WwenoyHbiX MeTanioB N3 NPUPOLHbLIX COEANHEHWNA. NPUMEHEHWE LWENOYHbIX
MeTansoB 1 X COeAUHEHUM.

Tema 9. SnemeHTbI |A rpynnbi: NMTUIA, HAaTPUIA, KaNUIA, pyouaun, uesavin.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Mertannbl B nepunogudeckon cucteme. Knaccudpmkaums metannos no nux gousnyeckum n XMuMm4eckmum
csoncTBaM. MeTannuyeckas n KoBaneHTHas CBA3b B MeTannax. BnnsHue aHeprum Kkpuctannm4yeckom
CTPYKTYpbl HAa don3myeckune (Temneparypa nnasneHus u KUNeHUs, SNeKTpornpoBOLHOCTb) U
XMMU4yeckue (B3anMoLencTene ¢ BOAOW, KNCNOTaMu, Wenovyamu, HemeTannammn) CBoncTea MeTansos.
Kopposus metannos. 3akOHOMEPHOCTU B UBMEHEHMMN SNEKTPOHHON KOHPUrypauum, BennmymH
panmnycoB, aHeprum noHmsaumm atomoB. Ocoboe NONOXeHUe NUTUS. DHEPrUs KPUCTANINYECKON
peweTkmn, PrM3nM4ecKne N XMMmn4Yeckme CBOMNCTBa NPOCTbIX BewecTB. OCOBEHHOCTN B3aMOLENCTBUSA
LWenoYHbIX METaNNoB C BOAOW B pAdy NUTUR - Le3ni. 3aKOHOMEPHOCTW B CTPOEHUU U CBONCTBAX
(TepMmyeckast yCTOMYMBOCTb, KUCNOTHO - OCHOBHblE CBOMNCTBA ) OCHOBHbIX TUMOB COEANHEHWIA:
OKCWOOB, NEPOKCMAOB, KapboHATOB, r’MAPOKCUAOB 1 ranoreHnaos. uaroHanbHoe CXOACTBO
NNTUINA-MarHui. MNMonyyeHre WenoyYHbIX MeTannos N3 NPUPOLHbLIX COeANHEHUN. MPUMEHEHMNE WEeNOYHbIX
METannoB 1 UX COeANHEHWI.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Mertannbl B nepunogudeckon cucteme. Knaccudpmkaums metannos no nx gousn4eckum n XMuMm4eckmum
csoncTBaM. MeTannuyeckas U KOBaneHTHas CBA3b B MeTannax. BnnsHue aHeprum kpuctanim4yeckom
CTPYKTYpbl HAa don3myeckune (Temneparypa nnasneHus U KUNEeHUs, SNeKTPornpoBOLHOCTb) U
XMMU4yeckue (B3anMoLencTene ¢ BOAOW, KNCNOTaMu, Wenovyamm, HemeTannamm) CBonCcTea MeTansos.
Kopposus metannos. 3akOHOMEPHOCTU B UBMEHEHMMN SNEKTPOHHON KOHPUrypauun, BennymH
panmnycoB, 3Heprum noHmsaumm atomoB. Ocoboe NONOXeHUE NUTUS. DHEPTUS KPUCTANINYECKON
peweTkmn, PrM3n4ecKne n XMMmM4Yeckme CBOMNCTBa NPOCTbIX BewecTB. OCOBEHHOCTN B3aMOLENCTBISA
LWenoYHbIX METaNNoB C BOAOW B pAdy NMUTUR - Le3ni. 3aKOHOMEPHOCTN B CTPOEHUU U CBONCTBAX
(TepMmyeckast yCTONYMBOCTb, KUCNOTHO - OCHOBHblE CBOMNCTBA ) OCHOBHbIX TUMOB COEANHEHWIA:
OKCWOOB, NEPOKCMAO0B, KapboHATOB, r’MAPOKCUAOB 1 ranoreHnaos. [uaroHanbHoe CXOACTBO
NNTUINA-MarHui. MNMonyyeHre WenoYHbIX MeTannoB N3 NPUPOLHbLIX COeANHEHUN. MPUMEHEHMNE WEeNOYHbIX
METannoB 1 X COeANHEHW.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Mertannbl B nepunogudeckon cucteme. Knaccuprkaums metannos no nx gousn4eckum n XMuMm4eckmum
csoncTBaM. MeTannuyeckas u KOBaneHTHas CBA3b B MeTannax. BnnsHue sHeprum kpuctannm4yeckom
CTPYKTYpbl HA don3myeckune (Temneparypa nnasneHnus U KUNEeHUs, SNeKTPOrnpoBOAHOCTb) U
XMMU4yeckue (B3anMo4encTene ¢ BOAOW, KNCNOTaMu, Weno4yamu, HemeTannamm) CBonCTea MeTansos.
Kopposus metannos. 3aKkOHOMEPHOCTU B UBMEHEHMMN SNEKTPOHHON KOHPUrypauun, BennmymH
panmnycoB, 3HePrum noHmsaumm atomoB. Ocoboe NONoXeHUE NUTUS. DHEPTUS KPUCTANINYECKON
peweTkmn, PrM3n4ecKne N XMMmM4Yeckme CBOMNCTBa NPOCTbIX BewecTB. OCOBEHHOCTN B3aMOLENCTBUSA
LWeNoYHbIX MeTannoB C BOAOW B pAay NMUTUR - Le3ni. 3aKOHOMEPHOCTN B CTPOEHUU U CBONCTBAX
(TepMmyeckast yCTONYMBOCTb, KUCNOTHO - OCHOBHblE CBOMNCTBA ) OCHOBHbIX TUMOB COEANHEHWIA:
OKCWOO0B, NEPOKCMAO0B, KapboHATOB, r’MAPOKCUAOB 1 ranoreHnaos. uaroHanbHoe CXOACTBO
NNTURA-MarHui. MNMonyyeHre WenoYHbIX MeTanoB N3 NPUPOOHbLIX COeANHEHUN. MPUMEHEHNE WEeNOYHbIX
METannoB 1 UX COeaNHEHWI.

Tema 10. AnemeHThl lIA rpynnbi: 6epunnuin, MarHui, KanbLuun, CTPOHLUMIA, 6apun
YCTHbIA ONpoC , NPUMeEpPHbIE BOMPOCHI:
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N3meHeHne anekTpOoHHOI KOHCpUrypauum, BENNYNH paanycoB, S3Hepruin noHnsauum atomos. Ocoboe
nonoxeHue 6epunnus. MonyyeHne NPOCTbIX BEWECTB U3 NPUPOAHbLIX COeAnHEHWA. Mnapokcnab
6epunnnsa n MarHnsi: KNCNOTHO-OCHOBHbIE CBOMCTBA, peakLmmn NpoTonn3a u KoOHAeHcaumMm NoHOB
Be(Il) n Mg(ll), ctpoeHne. KapboHaTbl 6epunans n mariusi. 3akOHOMEPHOCTU B CTPOEHUN U
CBOMCTBAX OCHOBHbIX TUMOB COEANHEHWIA WEeNOYHO-3EeMEbHbIX 3N1IEMEHTOB: OKCULOB, M’MAPOKCUO0B,
KkapboHaTtos, ranoreHnnos. KoMmnnekcHble coeamHeHus. uaroHanbHoe cxoncTBo Hepunnui -
antoMuHuin. NpumeHeHne 6epunans, MarHs 1 WenoYHO-3eMesbHbIX 3IEMEHTOB.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

N3meHeHne anekTPOoHHON KOHCpUrypauum, BENNYNH paanycoB, SHepruin noHnsauum atomos. Ocoboe
nonoxeHve 6epunnusi. MonyyeHne NPOCTbIX BEWECTB U3 NMPUPOAHbLIX COeAnHEHWA. Mapokcuab
6epunnnsa n MarHusi: KNCNOTHO-OCHOBHbIE CBOMCTBA, peakLmn NpoTonn3a u KoOHAeHcaumMm NoHOB
Be(Il) n Mg(ll), ctpoeHne. KapboHaTbl 6epunans n mariusi. 3akoOHOMEPHOCTU B CTPOEHUN U
CBOMCTBAX OCHOBHbIX TUMOB COEANHEHWIA WEeNOYHO-3EeMESbHbIX 3N1IEMEHTOB: OKCULOB, M’MAPOKCUO0B,
kapboHaTos, ranoreHnoos. KomnnekcHble coeanHeHus. dunaroHanbHoe cxoncTeo 6epunnuni -
antoMuHnin. NpumeHeHne 6epnnans, MarHns 1 WenoYHO-3eMesbHbIX 3IEMEHTOB.

YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:

I3MeHeHne anekTPOHHOM KOHGUrypauum, BENNYMH pagnycoB, SHepruii noHnsaumm atomoB. Ocoboe
nonoxeHve 6epunnus. MonyyeHre NPOCTbIX BEWECTB U3 NPUPOAHBLIX COeANHEHWI. TnapoKCMab
6epunnmsa n MarHns: KNCNOTHO-OCHOBHbIE CBOMCTBA, peakLmn NpoTonu3a n KOHAeHcaumMmnm NoOHOB
Be(ll) n Mg(ll), ctpoeHne. KapboHaTtbl 6epunnms n marHns. 3akOHOMEPHOCTU B CTPOEHUN U
CBOWCTBaxX OCHOBHbIX TUMOB COEAMHEHWI WEeNOYHO-3eMeSbHbIX 3NEMEHTOB: OKCUA0B, MAPOKCUA0B,
kapboHaTtos, ranoreHnnos. KomnnekcHble coeamHeHuns. JuaroHanbHoe cxoacTeo 6epunnui -
antomMuHuin. NpumeHeHne bepunnns, MarHNS 1 WenoYHO-3eMENbHbIX SNIEMEHTOB.

Tema 11. OnemeHTnl llIA nogrpynnbi: 60p, aNNOMUHUIA, FTANNIMA, UHOWNA, TaNJIMA
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

3aKOHOMEPHOCTY B U3MEHEHUN 3NEKTPOHHOM KOHOUrypaLumm, paamycoB, 3Heprun noHn3aumum,
XapakTepHbIX CTeneHen okncneHns atomos. [onyyeHue, pusnyeckmne n XumMm4eckne CBOMCTea
NPOCTbIX BewWwecTs. 3aKOHOMEPHOCTN B CTPOEHUN 1 CBONCTBAX (TepMmyeckas yCTOMYNBOCTb,
KMCNOTHO-OCHOBHbIE 1 OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA) COEAUHEHWIA B CTEMEHN
oKucCneHns +3: okcuapl, rMApoKCcuabl, ranoreHngbl. KomMnnekcHble CoeauHeHns annioMUHUS.
VI3mMeHeHne yCTONYMBOCTM COEANHEHUI 9NEMEHTOB B HU3KUX CTEMEHAX OKUCNEHUS B nogrpynne, a
Tak Xe B ropnsoHTanbHoM psgy: TI-Pb-Bi. Fomonornyeckme pagpl ruapnnos 6opa. OCHOBHble
3NEMEHTbI CTPYKTYpPbl, CTPOEHNE, 3aKOHOMEPHOCTU B CBOWCTBA BopaHoB. ConocTaBneHne NpoLeccoB
nervgpataumm opTodpocopHOii 1 opTobopHOI KucnoT. duaroHanbHoe cxoncTBo bopa 1 KpEMHUS.
MonyyeHune n3 NpMpoaHbIX COeaAnHEHWA. [pMeHeHne 6opa, annloMUHUS, ranins, UHONS, TanIns u
X coeguHeHN.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

3aKOHOMEPHOCTY B U3MEHEHWUN 3NEKTPOHHOM KOHOUIypaLumm, paamycoB, 3Heprun noHn3aumum,
XapakTepHbIX CTerneHen okncneHns atomos. [onyyeHue, pusnyeckmne n XumMmyeckue CBOMNCTBa
NPOCTbIX BewWwecTs. 3aKOHOMEPHOCTN B CTPOEHUN 1 CBONCTBAX (TepMmyeckas yCTOMYNBOCTb,
KMCNOTHO-OCHOBHbIE 1 OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA) COEAUHEHWIA B CTEMEHU
oKUCneHns +3: okcuapl, rMApoKCUAbl, ranoreHngbl. KoMnnekcHble CoeauHeHNs annioMUHUS.
I3mMeHeHne yCTONYMBOCTM COEANHEHUI 9NEMEHTOB B HU3KUX CTEMEHAX OKUCNEHUS B nogrpynne, a
Tak Xe B ropnsoHTanbHoM psgy: TI-Pb-Bi. Fomonornyeckme pagpl rugpunnos 6opa. OCHOBHble
3NEMEHTbI CTPYKTYpPbl, CTPOEHNE, 3aKOHOMEPHOCTU B CBOWCTBA BopaHoB. ConocTas/eHne NpoLeccoB
nervgpataumm opTodpocopHOi 1 opTobopHOI KucnoT. JduaroHanbHoe cxoncTBo bopa 1 KPEMHUS.
MonyyeHne n3 NpMpoaHbIX COeaANHEHWIA. [prMeHeHne 6opa, anloMUHUS, ranins, UHOUS, TanIMs u
X coeguHeHN.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:
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3aKOHOMEPHOCTY B U3MEHEHUN 3NEKTPOHHOW KOHGOMrypaLmm, paamycoB, 3HEPruin NoHN3auum,
XapakTepHbIX CTENEHeN OKMCNeHns atoMoB. [lonyyeHne, onsnyeckme n XuMmn4eckne CBomCTea
NPOCTbIX BeWwecTs. 3aKOHOMEPHOCTUN B CTPOEHUN 1 CBONCTBAX (TepMmyeckas yCTOMYNBOCTb,
KWCNOTHO-OCHOBHbIE U OKUCINTENbHO-BOCCTAHOBUTEIbHbIE CBONCTBA) COEAVNHEHUIN B CTEMNEHN
OKMCneHus +3: oKCuabl, rMapokcuabl, ranoreHngbl. KoMnnekcHole CoeauHeHNs anioMUHUS.
VI3amMeHeHne yCTOMYMBOCTY COeAMHEHWI 3IEMEHTOB B HU3KUX CTENEHSAX OKUCNEeHUs B NoArpynne, a
Tak Xe B ropn3oHTanbHoM psigy: TI-Pb-Bi. Fomonornyeckue pagpl ruapunnos 6opa. OCHOBHble
3N1EMEHTbI CTPYKTYpPbl, CTPOEHNE, 3aKOHOMEPHOCTU B CBOWCTBa BopaHoB. ConocTas/eHne npoLeccos
nervopataumm opTopocopHO 1 opTobopHOI KucnoT. duaroHanbHoe cxoncTBo 6opa 1 KPEMHUS.
MonyyeHne n3 NpMpPoaHbIX COeaANHEHWIA. [prMeHeHne 6opa, anloMUHUS, ranius, UHONUS, TanIms u
X coeguHeHNA.

Tema 12. dnemeHTbl VIA rpynnbl: yrnepon, KpeMHUA, repMaHuin U X COeAUHEHUS.
MurpauvoHHbIn LUKN yrnepoaa.

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

ONeKTPOHHAasa KoHUrypauus, pasmep atoma, SHeprus MoHM3aumm n CPOLACTBO K 3N1EKTPOHY,
anekTpooTpuuartenbHoctb. OcobeHHocTn kaTteHaumm B psay C-Si-Ge-Sn-Pb. XapakTepHble cTeneHun
OKWUCNEHUS N KOOpAMHaUNOHHbIe Ynucna. OcobeHHocTH yrnepoda. Tunbl CTPYKTYP U 0COBEHHOCTU
XMMWYECKOI CBSI3M B TBEPAbIX MPOCTbIX BewecTBax. AnMas, rpadout, kapbuH. doynnepensl (C60, C70
1 1.40.) - NoNMMopPdoHbIE hopMbl yriepona. 3akOHOMEPHOCTU U3MEHEHUS OU3NYECKNX N XMMUYECKUX
CBOWCTB NMPOCTbIX BELWECTB: B3aMOAENCTBME C pa3daBneHHbIMU 1 KOHLEHTPUPOBaHHbLIMM
pactesopamm HCIl, HNO3, H2SO4, NaOH, metannamu n Hemetannamu. CoegmHeHus sknoyeHns. CO
n CO2 : nonyyeHne, conoctasneHune ctpoeHus (MO, IKAO, MBC), gonsnyeckux (sHeprug
NOHN3aLMK, OUNONbHbLIA MOMEHT, TEMNepaTypa dha30oBblX NepPexonoB) N XMMUYECKUX
(s3anmopeincteume ¢ H20, meTtannamm, OKUCNUTENBHO-BOCCTAHOBUTENbHbIE cBOcTBa, CO n CO2 kak
nuraHabl) CBOMCTB. TepMmyeckas ycTonumBocTb kapboHaToB. ConocTaBneHme CTPOEHNS U CBOMCTB
CO2 1 Si02, H2CO3 1 H2Si03, kapboHaToB 1 cunmkaToB. OCHOBHbIE TUMbI CTPYKTYP CUNNKATOB.
dusmnyeckne n xMmmyeckme CBoONCTBa repMaHuns, onosa v cBmMHUA. KpeMHUin n repMaHunim -
NonynpPoBOAHUKN. 3aKOHOMEPHOCTM B UBMEHEHUN CTPOEHUS N XMMUYECKNX CBOMCTB OKCULOB Y
rmapokcnpos Ge-Sn-Pb (TepMuyeckas ycTon4mBoCTb, KNCNOTHO-OCHOBHbIE U
OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA). [NpnpoaHble coeauHenns C, Si, Ge, Sn, Pb,
NPUHLMMbI NONYYEHMS NPOCTbIX BEWeCTB. [IpMMEHEHME NMPOCTbIX BEWECTB N OCHOBHbIX XMMUYECKUX
COEHANHEHWNIA: OKCU OB, TMAPOKCUAOB, TMAPUAOB, XaNbKoreHnaos, kKapbraos 1 CUANLMOOB,
KapboHaTOB 1 CUNNKATOB.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

ONeKTPOHHAas KOHUrypauns, pasmep atoma, SHeprus MoHM3aumm n CPOLACTBO K 3NEKTPOHY,
anekTpooTpuuarenbHoctb. OcobeHHocTU kaTeHaumm B psaay C-Si-Ge-Sn-Pb. XapaktepHble cTeneHu
OKWUCNEHMS N KOOPANHALMNOHHbIE yncna. OcobeHHOCTV yrnepona. Tunbl CTPYKTYP 1 0COBEHHOCTH
XMMMYECKOI CBSI3N B TBEPAbIX MPOCTbIX BewecTBax. AnMas, rpadout, kKapbuH. doynnepensbl (C60, C70
N T.4.) - NONMMOPMHbIE POPMbI yrnepona. 3akOHOMEPHOCTU U3MEHEHUS (PUINYECKNX U XUMNYECKMX
CBOICTB MPOCTbIX BEWECTB: B3aMMOAENCTBME C pa3baBNeHHbIMUA 1 KOHLEHTPUPOBAHHBIMY
pactesopamm HCIl, HNO3, H2SO4, NaOH, metannamu n Hemetannamu. CoegmHeHus sknodyeHns. CO
n CO2 : nonyyeHne, conoctasneHune ctpoeHus (MO, IKAO, MBC), gousnyeckux (sHeprus
NOHM3aUMW, OUMNONbHbIA MOMEHT, TeMNepartypa dpa3oBbiX NEpPexonoB) U XUMUYECKNX
(s3anmopeincteume ¢ H20, metannamm, OKUCNUTENBHO-BOCCTAHOBUTENbHbIE cBOncTBa, CO n CO2 kak
nuraHobl) CBONCTB. TepMumyeckas ycTonunoctb kapboHaToB. ConoctaBneHne CTPOEHUS U CBOCTB
CO2 n Si02, H2CO3 n H2Si03, kapboHaToB 1 cunmkaTtoB. OCHOBHbIE TUMbI CTPYKTYP CUNNKATOB.
dusmyeckne n xMMmyeckmne CBoONCTBa repMaHuns, onosa v cBMHUA. KpeMHUin 1 repMaHunim -
NonynpoBOAHNKN. 3aKOHOMEPHOCTM B U3SMEHEHUW CTPOEHUS N XMMUYECKUX CBONCTB OKCUO0B 1
rmgpokcngos Ge-Sn-Pb (Tepmuyeckast yCToM4MBOCTb, KUCNOTHO-OCHOBHbIE 1
OKMCNNTENbHO-BOCCTAHOBMUTENbHbIE CBONCTBA). [pnpoaHble coeanHenuns C, Si, Ge, Sn, Pb,
NPUHLMMbI NONYyYeHNs NPOCTbIX BewWwecTB. [MprMeHeHne NpoCTbIX BEWECTB Y OCHOBHbIX XMMUYECKNX
COEHIVNHEHWNIA: OKCUAOB, TMAPOKCUAOB, TMAPUAOB, XaNbkOreHMaoB, kapbyaos u CUNNLLOB,
KapboHaTOB 1 CUNNKATOB.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
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ONeKTPOHHas KOHMUrypaums, pasmep atoma, SHepPrus MoOHN3aumm n CPOLCTBO K 3NEKTPOHY,
anekTpooTpuuatenbHoctb. OcobeHHocTU kaTeHaumm B psay C-Si-Ge-Sn-Pb. XapaktepHble cTeneHu
OKMCNEHMS N KOOPANHALMOHHbIE yncna. OcobeHHOCTH yrnepona. Tunbl CTPYKTYP 1 0COBEHHOCTH
XMMMYECKOI CBSI3M B TBEPAbIX MPOCTbIX BewecTBax. AnMas, rpadout, kapbuH. doynnepensl (C60, C70
N T.4.) - NONMMOPMHbIE POPMbI yrnepoaa. 3aKOHOMEPHOCTU UBMEHEHUS (PUBNYECKNX U XUMUYECKINX
CBOICTB MPOCTbIX BEWECTB: B3aMMOAENCTBME C pa3baBNeHHbIMU 1 KOHLEHTPUPOBAHHBIMM
pactesopamm HCI, HNO3, H2SO4, NaOH, metannamn n Hemetannamu. CoeagmHeHus sknodeHns. CO
n CO2 : nonyyeHue, conoctaeneHune ctpoeHmnsa (MO, JIKAO, MBC), consnyeckmx (sHeprus
NOHM3aUMW, ONNONbHbIA MOMEHT, TeMNepaTtypa dha3oBbix NEPEXOA0B) N XUMUYECKNX
(s3aumopeictene ¢ H20, MeTannamm, OKUCANTENBHO-BOCCTAHOBMTENbHbIE cBOMCTBa, CO 1 CO2 Kak
nuranmbl) cBOMCTB. TepMumyeckas ycTonunBoctb kapboHaToB. ConocTaBneHne CTPOEHUS U CBONCTB
CO2 n Si02, H2CO3 n H2Si03, kapboHaToB 1 cunmkaTtoB. OCHOBHbIE TUMbI CTPYKTYP CUNNKATOB.
dursnyeckne N xmMmyeckme CBOMNCTBa repMaHuns, onosa v cemHuUa. KpeMHUn n repmaHunim -
NoNynpOBOAHNKN. 3aKOHOMEPHOCTM B USMEHEHUW CTPOEHUS N XMMUYECKUX CBONCTB OKCWUO0B U
rmapokcnposB Ge-Sn-Pb (TepMuyeckast ycton4ymBoCTb, KNCNOTHO-OCHOBHbIE W
OKMCNNTENbHO-BOCCTAHOBMTENbHbIE CBOMCTBA). [pnpoaHble coeanHenuns C, Si, Ge, Sn, Pb,
NPUHLMMbI NONYYEHMSA NPOCTbIX BEWeCTB. [IpMMEHeHE NPOCTbIX BEWECTB N OCHOBHbLIX XMMUYECKUX
COEHIVNHEHWIA: OKCUAOB, TMAPOKCUAOB, ITMAPUAOB, XaNbkKOreHnaoB, kKapbuaos U CUNNLMLOB,
KapbOoHaTOB 1 CUNNKATOB.

Tema 13. AnemeHTbl VA rpynnsbi: a3oT , dpoccpop, noarpynna mMbilibika U UX coeANHEeHUs.
MurpauvoHHbIn LUKn a3ota. dukcauusa a3ora.

YCTHbIi ONPOC , MPMMEPHbIe BOMPOChH!:

Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHMe no rpynne atoMHbIX paanycos,
MNOHW3aLMOHHbIX NOTEHLMANOB, CPOACTBA K 3NIEKTPOHY, 3/1EKTPOOTPMLATENBHOCTY 3N1IEMEHTOB.
BaneHTHOCTb 1 cTeneHn okncneHms atomos. IameHeHve no rpynne ycTon4MBOCTU COEANHEHNI B
BbICLIE CTENEHN OKUCNEHNS aTOMOB. XapakTep XMMUYECKUX CBA3en B coeanHeHmsx. IsameHeHve
METaNIMYECKOro N HEMETANIMYECKOr0 XapakTepa anemMeHToB no rpynne. OcobeHHOCTN asoTa.
MpocTble Bewecsa. OcobeHHOCTN CTPOeHNS. CKNOHHOCTb K 06pasoBaHmio NOIMMOPMHBIX hopM
doocahopa, Mbllwbska 1 CypbMbl. XMMMYeckas cBa3db B MOnekyne azota ¢ nosvumi teopun BC n MO.
AnnoTtponHble Moamgoukaumm gocgopa n 0COHEHHOCTM MX CTPOEHUS. ANNOTPOMHbIE MOAMAIMKALNA
MbllbsiKa U CypbMbl. XMNYECKME CBOMCTBA NPOCTbIX BewecTs. PeakumoHHas cnocobHoCcTb
MOJIEKYNSAPHOr0 1 aToMapHOro as3ota, 6enoro 1 kpacHoro gocdgopa.
OKuncnuTenbHO-BOCCTaHOBUTENbHbIE CBONCTBA NPOCTbIX BewecTB. OTHOWEHE NPOCTbIX BELWECTB K
HemeTannam, metannam, BoLe, KMcnoram u wenovam. PopMbl HAXOXOEHUS SNEMEHTOB B Npupoae.
MprHUMNbI NONyYeHns n NpUMeHeHs NPoCTbIX BewecTs. ['mapuabl AH3. CTpoeHne monekyn.
i3mMeHeHre TeMnepatyp NnaBneHns u KUNneHns B psay aMMmak-BMcMyTuH. IameHeHne TepMmny4eckon
YCTOAYMBOCTW, PEAKLMOHHON CNOCOBHOCTN, BOCCTAHOBUTENbHBIX CBOWCTB, CKANIOHHOCTY K peakumnsm
NPUCOEOVHEHMS B psay aMMuak-BucMyTuH. ObpasoBaHne 1 yCTONYMBOCTb MOHOB aMMOHUS 1
goocpoHus. MpuHumn nonyyveHns rmgpungos IH3. Okcunabl asoTa (1,2,3,4,5). CTpoeHue monekyn.
OTHoweHVe K BoAe,KNCnoTaM 1 wenoyam. TOKCUYHOCTb OKCMA0B a3oTa. BnnsHue Ha okpyxaroLyo
cpeny. Azotuctas kucnota. CTpoeHue ee Monekynbl U HUTPUT-NOHA. HUTPUTBI.
OKuncnuTenbHO-BOCCTaHOBUTESbHbIE CBONCTBA KUCNOTbl U HUTPUTOB. TOKCUYHOCUTbD HUTPUTOB.
A3oTHas kucnota. CTpoeHne Monekynbl a30THOM KUCNOTbl U HATPAT-MoHa. OKUCNUTENbHbIE CBONCTBA
KOHLIEHTPMPOBAHHO 1 pa3baBneHHOon a30THOW KMCNOoTbl. BlanMopaeicTene ¢ metannamm um
HemeTannamu. Llapckas soaka. [NpuMmeHeHne a3oTHOM KncnoTbl. Conm a3oTHOM KUCNOTbI. MPOAYKThI
NX TEPMMYECKOr0 pa3noxeHus. MNprmeHeHne coneit. TOKCMYHOCTb HUTPATOB. A30THbIE Y0OPEHNS.
MNMopoxa n B3pbiBYaThLIE BewecTBa. PakTopbl, 00yCnoBnuBaLme B3pbiBYaThie CBOWCTBA U
B3PbIBOOMACHOCTb BelwecTB. Pukcaums asota n3 sosayxa. Obwme npnHuunbl goukcaumm. Hosble
MeTOoObl HU3KOTEMNepaTypHon dukcaumm asota. Okcmabl pocdopa, Mbllbska, CYpbMbl 1 BUCMYTA.
OcobeHHocTn cTpoeHus. OTHOWEHME K BOAE, KUCNOTaM 1 wenodam. MpuHumnbl nonyyeHns.
Kucnopoacogepxatue Kncnotsl goocgpopa u nx conn. docgopHoBaTucTas Kmcnota u
runodpoccpuTbl. Docgropuctasn kucnota u dpocoutbl. Meta-, an(nmMpo-)- n NoNNGoceopHble
Knucnotbl 1 nx conn. OpTodhocdopHas kmucnota u ee conu. CTpoeHne Monekyn KUcnoT gpocdopa, nux
OCHOBHOCTb U OKUC/IUTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA. [ MOPOKCUAbI MbllwbsKa, CypbMbl (3,5) 1
BucmyTa (3). MeTa- n optodoopMbl. KUCIOTHO-OCHOBHbIE Y OKUCIINTENBHO-BOCCTAHOBUTENbHbIE
cBoricTBa. Obwme npuHumnbl nony4eHus. Conn. Apcenartbl (3,5). Ctnbartsbl (3,5). BucmytaTthi(5).
MurpaumnoHHbIA LMKN a3oTa.
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHMe no rpynne atoMHbIX paanycos,
MNOHW3aLMOHHbIX NOTEHLMANOB, CPOACTBA K 3MIEKTPOHY, 3/1EKTPOOTPMLATENBHOCTU 3NIEMEHTOB.
BaneHTHOCTb 1 cTeneHn okncneHms atomos. IameHeHve no rpynne ycTon4MBOCTU COEANHEHNI B
BbICLIE CTENEHN OKUCNEHNS aTOMOB. XapakTep XMMUYECKUX CBA3en B coeanHeHmsx. IsmeHeHve
METaNIMYeCKOro N HEMETANIMYECKOr0 XapakTepa anemMeHToB no rpynne. OcobeHHOCTN asoTa.
MpocTble Bewecsa. OcobeHHOCTN CTPOeHNS. CKNOHHOCTb K 06pa3oBaHmio NOIMMOPMHBIX hopM
goocpopa, Mbllwbska U CypbMbl. XMUYeckasi CBa3b B Mosniekyne asota ¢ nosuuuin Teopumn BC n MO.
AnnoTponHble Moandmkaumm gocdopa n 0COBEHHOCTN NX CTPOEHNS. ANNOTPOMNHbIE MOANMUKALNN
MbllbsiKa U CypbMbl. XMUYECKME CBOMCTBA NPOCTLIX BewecTB. PeakumoHHas cnocobHoCcTb
MONEKYNSAPHOro 1 aToMapHOro asota, 6enoro n KpacHoro gpocgpopa.
OKuncnmTenbHO-BOCCTaHOBUTENbHbIE CBONCTBA NPOCTbIX BewecTB. OTHOWEHE NPOCTbIX BELWECTB K
HemeTannam, metannam, Bofe, KMcnoram u wenovyam. PopMbl HAXOXOEHUS SNEMEHTOB B Npupoae.
MpuvHUKUNBI NONYyY4eHNsa N NPUMEHeHUS NPOCTbiX BewecTs. mapnabl OH3. CTpoeHne Monekyn.
I3mMeHeHre TeMnepatyp NNaBneHns u KUNeHns B psay aMMnak-BMcMyTuH. IameHeHne TepMmnyeckon
YCTOAYMBOCTW, PEAKLMOHHON CNOCOBHOCTN, BOCCTAHOBUTENbHBIX CBOWCTB, CKANIOHHOCTY K peakumnsm
NPUCOEONHEHMNS B psay aMMUak-BuCcMyTUH. ObpasoBaHne 1 yCTONYMBOCTb MOHOB aMMOHUS 1
goocpoHus. MpuHumn nonyyveHns rmgpungos IH3. Okecunabl asoTa (1,2,3,4,5). CTpoeHue monekyn.
OTHoweHre K BoAe,KNCnoTaMm 1 wenoyam. TOKCUYHOCTb OKCMAO0B a3oTa. BnnsHue Ha okpyxaroLyto
cpeny. Azotuctas kucnota. CTpoeHue ee Monekynbl U HUTPUT-NOHA. HUTPUTBI.
OKNCNNTENBHO-BOCCTAHOBUTENbHbLIE CBOMCTBA KUCOTbI M HUTPUTOB. TOKCUYHOCUTb HUTPUTOB.
A3oTHas kucnota. CTpoeHne Monekynbl a30THOM KUCNOTbl U HATPAT-MoHa. OKUCNUTEeNbHbIE CBONCTBA
KOHLEHTPMPOBAHHOM 1 pa3baBneHHo a3oTHOM KncnoTel. B3aumogeiicteme ¢ Mmetannamm um
HemeTannamu. Llapckas soaka. [NpuMeHeHne a3oTHOM KncnoTbl. Conm a3oTHOM KUCNOTbI. MPOAYKThI
NX TEPMMYECKOr0 pa3noxeHus. MNprmeHeHne conein. TOKCMYHOCTb HUTPATOB. A30THbIE Y0OPEHNS.
MNMopoxa n B3pbiBYaThLIe BewecTea. PakTopbl, 00yCnoBnuBaLme B3pbiBYaThie CBOWCTBA U
B3PbIBOONACHOCTb BelwecTB. Pukcaums asota n3 sosayxa. Obwue npnHuunbl goukcaumm. Hosble
MeTOoObl HU3KOTEMMNepaTypHon dukcaumm asota. Okcmabl pocdopa, Mbllbska, CypbMbl 1 BUCMYTA.
OcobeHHocTn cTpoeHus. OTHOWEHMWE K BOAE, KUCNOTaM 1 wenodam. MpuHumnbl nonyvyeHums.
Kncnopogconepxauwme kncnotbl goocdopa u nx conn. docgpopHoBatnucTas KUcnorta u
runodpoccpuTbl. Docgropuctasn kucnota u dpocoutbl. Meta-, an(nmMpo-)- n NoNNgoceopHble
Kucnotbl 1 nx conn. OpTodhocdopHas kucnota u ee conu. CTpoeHne Monekyn KUcnoT gpocdopa, nux
OCHOBHOCTb U OKUC/IUTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA. [ MOPOKCUAbI MbllwbsKa, CypbMbl (3,5) 1
BucmyTa (3). MeTta- n optodpopmbl. KNCNOTHO-OCHOBHbIE 1 OKUCANTENIbHO-BOCCTAHOBUTESbHbIE
cBoricTBa. Obwme npuHumnel nony4eHuns. Conn. Apcenartbl (3,5). Ctnbartsbl (3,5). Bucmytathi(5).
MwurpaumoHHbIA unkn asoTa.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:
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Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHMe no rpynne aToMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHLUMANOB, CPOACTBA K 9NEKTPOHY, SNEeKTPOOTPULATENBHOCTU SNEMEHTOB.
BaneHTHOCTb 1 CTeneHn oKUcneHns atoMoB. IaMeHeHne no rpynne yCTon4ynmBoCTM COEOVUHEHU B
BbICLIE CTEMNEHW OKNCNEHNS aTOMOB. XapakTep XMMNUYeCKnx CBs3eil B coeguHeHusx. ViameHenve
METanIMYecKoro N HeMeTanIMYeCcKoro xapakrtepa anemMeHToB no rpynne. OcobeHHOCTN asoTa.
MpocTble BewecBa. OcobeHHOCTN cTPoeHUs. CKNOHHOCTb K 06pa3oBaHmio NOIMMOPGHBIX OopM
doocapopa, Mbilwbska KU CypbMbl. XMMMYeckas cBa3db B MOnekyne azota ¢ noauumin teopmun BC n MO.
AnnoTtponHbie Moandomrkauum gocdopa 1 0COBEHHOCTU X CTPOEHUS. ANNOTPOMHbIE MOAMIMKALNN
MbllbsiKa U CypbMbl. XMUYECKME CBOMCTBA NPOCThIX BewecTB. PeakumoHHas cnocobHoCTb
MONEKYNSIPHOrO 1 aTOMapHOro asoTta, 6enoro n KpacHoro goocgpopa.
OKnCnMTENbHO-BOCCTAHOBUTENbHBIE CBONCTBA NPOCThIX BewecTB. OTHOWEHME NPOCTbIX BELWECTB K
HemeTannam, Mmetannam, BoJe, Kucnoram u wenovyam. PopMbl HAXOXAEHUS 3NIEMEHTOB B Npupoae.
MprHUMNbI NOAYYeHMs N NPUMEHEHNS NPOCTbIX BewecTs. 'mapuabl OH3. CTpoeHne monekyn.
Vi3ameHeHune Temniepatyp nnasneHns u KUNeHns B paay aMMUak-BuCMyTuH. ViameHeHne TepmMnyeckom
YCTOMYMBOCTW, PEaKLMOHHON CNOCOBHOCTN, BOCCTAHOBUTESbHbIX CBOWCTB, CKANIOHHOCTU K peakuunsim
NPUCOEONHEHMUS B psay aMMuak-BuCcMyTUH. ObpasoBaHne 1 yCTONYMBOCTb MOHOB aMMOHUS U
goocapoHus. MpuHumn nonyyveHns rmgpunaos OH3. Okcumabl asoTa (1,2,3,4,5). CTpoeHne monekyn.
OTHoOWeHVe K BOOe,KNCNOoTaM U1 wenoyaM. TOKCUYHOCTb OKCMAO0B a3oTa. BnngaHue Ha okpyxarouyo
cpeny. Azotuctas kucnota. CTpoeHue ee Monekynbl U HUTPUT-UOHA. HUTPUTDI.
OKMCnUTENbHO-BOCCTAHOBUTENbHbBIE CBONCTBA KUCNOThl U HUTPUTOB. TOKCUYHOCUTL HUTPUTOB.
A30THas kucnota. CTpoeHne Monekynbl a30THOM KUCNOTbl U HATPAT-MoHa. OKMCNUTENbHbIE CBOMCTBA
KOHLIEHTPMPOBAHHO 1 pa3baBneHHO a30THOW KMCNOTbl. BaanMoaecTene ¢ Mmetannamm 1
HemeTannamu. Llapckas soaka. [puMeHeHne a3oTHOM KnCcnoTbl. Conm a3oTHOM KUCNOTbI. MPOAYKThI
NX TEPMMYECKOro pa3noxeHus. MNprmeHeHne coneit. TOKCMYHOCTb HUTPATOB. A30THbIE YO0OPEHUS.
Mopoxa n B3pbiBYaThbie BelwecTsa. PakTopbl, 06ycnoBnueaoLme B3pbiBYaThle CBOWCTBA U
B3PblBOONACHOCTb BelwecTB. Pukcaums asota n3 sosgyxa. Obwme npuHUMNbl goukcaumm. Hoeble
MEeTOoObl HU3KOTEMMNEPATYPHO hukcaumm asoTta. Okcmabl pocdopa, Mbilbska, CypbMbl 1 BUCMYTA.
OcobeHHocTn cTpoeHusi. OTHOLWEHUE K BOAE, KUCNOTaM 1 wenodam. MpuHumnbl nonyvyeHms.
Kncnopoacogepxatwme Kmcnotbl goocdopa n nx conn. docgopHoBatucTas kmcnora u
runogoocpuTbl. Pocgropuctas kucnota n pocdutbl. Meta-, ou(nnpo-)- n NonngooceopHbIE
KucnoTbl 1 nx conn. OpTogpoctopHas knucnota n ee conn. CTpoeHne Monekyn KMcnot goocgoopa, nx
OCHOBHOCTb 1 OKMCNUTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA. [ MOPOKCUAbI MbilbsKa, CypbMbl (3,5) 1
BucmyTa (3). Meta- n optochopmbl. KNCNOTHO-OCHOBHbBIE M OKUCITUTENBbHO-BOCCTAHOBUTENbHbIE
ceoiicTBa. Obwme npuHUMNbI nonydeHns. Conu. ApceHathbl (3,5). Ctubartsbl (3,5). Bucmytatbi(5).
MwurpaunoHHbIn unkn asoTa.

Tema 14. VIA rpynna: Kkucnopogn, cepa nogrpynna cefieHa v ux coeguHeHusi. MurpaumoHHbIn
uuKn Kucnopopa. O30H.

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 220417 5AE
CtpaHnua 31 13 47. 111 YHI:I

S OEALIK G



Mporpamma ancumnnuHbl "Xumnsa"; 05.03.04 M'mapomeTteoponorus; AoueHT, K.H. Baneesa IM.P. , noueHT, K.H. (aoueHT) Kytbipesa M.I1.

Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHMe no rpynne aToMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHLMAN0B, CPOACTBA K SNEKTPOHY U 3NeKTPOOTPULLATENTbHOCTY 3/IEMEHTOB.
BaneHTHOCTb 1 CTeneHn oKUcneHns atoMoB. IaMeHeHne no rpynne yCTon4ynmBoCTM COEOVUHEHU B
BbICLIEA CTEMEHN OKUCNEHNS aTOMOB. XapakTep XMMUYECKUX cBA3ern B coeanHeHmax. CKNOHHOCTb K
06pa3oBaHNo KATMOHHOW M @HNOHHOW OOPM 1 06PA30BaHNIO TOMO-LIEMHbBIX MONUMEPHbIX
coeauHeHunin. VIameHeHre MeTannnyeckoro n HeMeTanIM4eckoro xapakrepa a1eMeHTOoB Mo rpymnmne.
OcobeHHocTn kmucnopoaa. lNMpocTole BewecTBa. AnNNOTPOMHbIE MOANGIMKALMN KNCNOPOAa.
XuMunyeckas cBA3b B Monekyne kucnopoga ¢ nosunumii teopumn BC n MO. CtpoeHue Monekyrnbl 030Ha.
lMonumopHble MoandmKauumn cepbl. YCNoBuS CylleCcTBOBaHUS OBYXaTOMHbIX Monekyn. ViameHeHve
HeMeTanMM4ecknx N MeTanImyeckmx CBOMCTB NPOCTbIX BewecTs. [10/1ynpoBOAHMKOBbIE CBONCTBA
ceneHa. XuMmnyeckume CBOMCTBA NPOCTbIX BelwecTs. OTHOWEHNE NPOCTbIX BEWECTB K MeTannam u
HemeTannam, Boge, KMcrnortam u wenoyam. ®opmMbl HAXOXOEHUS 3NeMEHTOB B npupone. lNpumeHeHne
npocTbix BewecTs. [mapuabl H23. CtpoeHue monekyn. TepMoamHammyeckas Y CTOM4MBOCTb.
dusnyeckne cBONCTBA. VIaMeHeHne Temneparyp nnaBneHns n KUNeHns B psay
BOLA-TENNypoBoAopod. XuMnieckne ceomcTea. BocctaHoBUTENbHbIE U KUCNOTHBIE CBOMCTBA B psaay
Bo4a- Tennyposogopon. Ceposonopon. Ceonctea. TOKCUYHOCTb XanbkoreHoBoaopoaos. MNepokcug,
Bogopona. CtpoeHvne Monekynbl. [lonydyeHue. YcTon4meocTb. OKMCNUTENBHO-BOCCTAHOBUTENbHbIE
CBOIiCTBA B pasnnyHbix cpenax. NpumeHeHune. Okeuabl. Okenabl 3nemeHToB (4,6). OcobeHHOCTH
cTpoeHuns. OTHOWEHWE OKCUAO0B K BOAE, KNCNOTaM U1 wenoyam. NpruMeHeHne cCepHMCTOro rasa u
BAVSIHME ero Ha okpyxatouyto cpeny. CepHucTas, ceneHucTas u tennypuctasg kmcnotbl. CTpoeHne
MONeKyn 1 aHUOHOB KMCNOT. KNCNOTHbIE N OKUCNNTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA B pAay
cepHucTag-tennypuctas kucnotol. CepHas, ceneHosas 1 Tennyposas Kucnotbl. CTpoeHne Monekyn u
aHWOHOB KMNCNOT. KUCNOTHbIE M OKUCINTENbHbIE CBOMCTBA B POy CepHas Tennyposas KUCNOThI.
CsoiicTBa pasbaBneHHON 1 KOHLEHTPUPOBAHHOW CEPHOI KMCNOTbI. [MnapaTbl CEPHOM KUCOTHI.
MonncepHble kncnotbl. Oneym. Cynbdpatbl. 'mapocynbdathl. ucynbtatsl (MMpocynbgarhbl).
Trnokmcnotbl u ux conu. Tnocynbatbl. CTpoeHme Tnocynbar-noHa. NMonnTnoHoBbIE KUCNOTbI N UX
conu. MurpaunoHHbIA LUK K1cnopoaa.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHMe no rpynne atoMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHLMAN0B, CPOACTBA K SNEKTPOHY U 3NEeKTPOOTPULLATENTbHOCTY 3NIEMEHTOB.
BaneHTHOCTb 1 cTeneHn okucneHns atoMoB. IaMmeHeHune no rpynne yCTon4YMBoCTM COEOVUHEHUN B
BbICLIE CTEMNEHN OKUCNEHNS aTOMOB. XapakTep XMMUYECKUX CBA3€el B coeanHeHmax. CKNOHHOCTb K
06pa3oBaHNo KATMOHHOW M @HNOHHOW OHOPM 1 06PA30BaHNIO TOMO-LIEMHbBIX MONUMEPHbIX
coeauHeHunn. IameHeHre MeTannnyeckoro n HeMeTanIM4eckoro xapakrepa an1eMeHTOoB o rpymnne.
OcobeHHocTn kmucnopoaa. MpocTble BewecTBa. AnNNOTPOMHbIE MOANGMKALMN KNCNOPOAa.
XuMunyeckas cBA3b B Monekyne kucnopoga ¢ nosunumii teopumn BC n MO. CtpoeHue Monekyrnbl 030Ha.
[MonumopHble MOoandMKauumn cepbl. YCNoBUS CylleCTBOBAHUS OBYXaTOMHbIX Monekyn. iameHeHve
HeMeTanMM4yecknx N Metanimyeckmx CBOMCTB NPOCTbIX BewecTs. [10/1ynpoBoAHMKOBbIE CBONCTBA
ceneHa. XumMmnyeckme CBOMCTBA NPOCTbIX BelwecTs. OTHOWEHNE NPOCTbIX BEWECTB K MeTannam u
HemeTannam, Boge, Kucnortam u wenoyam. @opmMbl HAXOXOEHUS 3NeMeHTOoB B npupone. NpumeHeHne
npocTbix BewecTs. mapuabl H23. CtpoeHue monekyn. TepMoamHammyeckas Y CToOM4MBOCTb.
dusnyeckne cBoMCTBa. VIaMeHeHne Temnepartyp nNnaBneHns n KUNeHns B psay
BOLA-TeNNypoBoaopod. XumMmnyeckne cBorncTea. BocctaHoBUTENbHbIE U KUCNOTHBIE CBOMCTBA B psAay
Bo4a- Tennyposogopod. Ceposonopon. Ceonctea. TOKCUHHOCTb XanbkoreHoBoaopoaos. lMNepokcug,
Bogopona. CtpoeHvne Monekynbl. [lonydyeHue. Yctonumeoctb. OKMCNNTENbHO-BOCCTAHOBUTENbHbIE
CBOICTBA B pas3nnyHbix cpenax. MNpumeHeHune. Okeuabl. Okenabl 3nemeHToB (4,6). OcobeHHOCTH
cTpoeHuns. OTHOWEHNE OKCUAO0B K BOAE, KNCNOTaM U1 wenoyam. lNpruMeHeHne cCepHMCTOro rasa u
BAVSHUE ero Ha okpyxatouyto cpeny. CepHucras, ceneHncTas u tennypuctasg kmcnotbl. CTpoeHne
MONeKyn 1 aHUOHOB KMCNOT. KNCNOTHbIE N OKMCNNTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA B pAay
cepHucTag-tennypuctas kucnotol. CepHas, ceneHosas 1 Tennyposas Kucnotol. CTpoeHne Monekyn u
aHWOHOB KNCNOT. KUCNOTHbIE M OKUCINTENbHbIE CBOMCTBA B pAAY CepHas Tennyposas KUCNOThI.
CsoiicTBa pa3baBneHHON 1 KOHLEHTPUPOBAHHOW CEPHOI KMCNOTbI. [MnapaThl CEPHOM KUCOTHI.
MonuncepHble kncnotbl. Oneym. Cynbpatbl. 'mapocynbdathl. Jucynbtatsl (MMpocynbgarhbi).
Trnokmcnotbl u ux conn. Tnocynbatbl. CTpoeHme Tnocynbar-noHa. NMonnTnoHoBbIE KUCIOTbI N NX
conu. MurpaunoHHbIA UMK K1cnopoaa.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 220417 5AE
Il YHH
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Mporpamma ancumnnuHbl "Xumnsa"; 05.03.04 M'mapomeTteoponorus; AoueHT, K.H. Baneesa IM.P. , noueHT, K.H. (aoueHT) Kytbipesa M.I1.

Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHMe no rpynne aToMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHLMAN0B, CPOACTBA K SNEKTPOHY U 3NeKTPOOTPULLATENTbHOCTY 3/IEMEHTOB.
BaneHTHOCTb 1 CTeneHn oKUcneHns atoMoB. IaMeHeHne no rpynne yCTon4ynmBoCTM COEOVUHEHU B
BbICLIEA CTEMEHN OKUCNEHNS aTOMOB. XapakTep XMMUYECKUX cBA3ern B coeanHeHmax. CKNOHHOCTb K
06pa3oBaHNo KATMOHHOW M @HNOHHOW OOPM 1 06PA30BaHNIO TOMO-LIEMHbBIX MONUMEPHbIX
coeauHeHunin. VIameHeHre MeTannnyeckoro n HeMeTanIM4eckoro xapakrepa a1eMeHTOoB Mo rpymnmne.
OcobeHHocTn kmucnopoaa. lNMpocTole BewecTBa. AnNNOTPOMHbIE MOANGIMKALMN KNCNOPOAa.
XuMunyeckas cBA3b B Monekyne kucnopoga ¢ nosunumii teopumn BC n MO. CtpoeHue Monekyrnbl 030Ha.
lMonumopHble MoandmKauumn cepbl. YCNoBuS CylleCcTBOBaHUS OBYXaTOMHbIX Monekyn. ViameHeHve
HeMeTanMM4ecknx N MeTanImyeckmx CBOMCTB NPOCTbIX BewecTs. [10/1ynpoBOAHMKOBbIE CBONCTBA
ceneHa. XuMmnyeckume CBOMCTBA NPOCTbIX BelwecTs. OTHOWEHNE NPOCTbIX BEWECTB K MeTannam u
HemeTannam, Boge, KMcrnortam u wenoyam. ®opmMbl HAXOXOEHUS 3NeMEHTOB B npupone. lNpumeHeHne
npocTbix BewecTs. [mapuabl H23. CtpoeHue monekyn. TepMoamHammyeckas Y CTOM4MBOCTb.
dusnyeckne cBONCTBA. VIaMeHeHne Temneparyp nnaBneHns n KUNeHns B psay
BOLA-TENNypoBoAopod. XuMnieckne ceomcTea. BocctaHoBUTENbHbIE U KUCNOTHBIE CBOMCTBA B psaay
Bo4a- Tennyposogopon. Ceposonopon. Ceonctea. TOKCUYHOCTb XanbkoreHoBoaopoaos. MNepokcug,
Bogopona. CtpoeHvne Monekynbl. [lonydyeHue. YcTon4meocTb. OKMCNUTENBHO-BOCCTAHOBUTENbHbIE
CBOIiCTBA B pasnnyHbix cpenax. NpumeHeHune. Okeuabl. Okenabl 3nemeHToB (4,6). OcobeHHOCTH
cTpoeHuns. OTHOWEHWE OKCUAO0B K BOAE, KNCNOTaM U1 wenoyam. NpruMeHeHne cCepHMCTOro rasa u
BAVSIHME ero Ha okpyxatouyto cpeny. CepHucTas, ceneHucTas u tennypuctasg kmcnotbl. CTpoeHne
MONeKyn 1 aHUOHOB KMCNOT. KNCNOTHbIE N OKUCNNTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA B pAay
cepHucTag-tennypuctas kucnotol. CepHas, ceneHosas 1 Tennyposas Kucnotbl. CTpoeHne Monekyn u
aHWOHOB KMNCNOT. KUCNOTHbIE M OKUCINTENbHbIE CBOMCTBA B POy CepHas Tennyposas KUCNOThI.
CsoiicTBa pasbaBneHHON 1 KOHLEHTPUPOBAHHOW CEPHOI KMCNOTbI. [MnapaTbl CEPHOM KUCOTHI.
MonncepHble kncnotbl. Oneym. Cynbdpatbl. 'mapocynbdathl. ucynbtatsl (MMpocynbgarhbl).
Trnokmcnotbl u ux conu. Tnocynbatbl. CTpoeHme Tnocynbar-noHa. NMonnTnoHoBbIE KUCNOTbI N UX
conu. MurpaunoHHbIA LUK K1cnopoaa.

Tema 15. VIIA rpynna: ranoreHbl U UX coe QUHEHWS.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

Obwas xapaktepuctuka anemeHToB. CTpoeHne aToMoB. VI3MeHeHMe no rpynne atoMHbIX paanycos,
MOHN3ALUMOHHbBIX MOTEHLMAN0B, CPOACTBA K 3NEKTPOHY U 3NEKTPOOTPULATENBHOCTY 9NEMEHTOB.
BaneHTHOCTb 1 cTENEeHN OKMCNeHns atoMoB. VIaMeHeHune no rpynne yCToN4MBOCTA COEANHEHWI B
BbICLLE CTEMEHN OKMCNEHMS aTOMOB. XapakTep XMMMUYECKMX CBA3eN B coeanHeHunsx. MprusHaku
MeTannmyHoctn y noga. OcobeHHocTn dotopa. Prsmyeckmne CBOMNCTBA NPOCTbIX BeELWeCTB. VIaMeHeHune
Temnepartyp NnasBneHUs 1 KUNeHms B psaay otop-actat. XMMnyeckne CBOMCTBA NPOCTbIX BELWECTB.
3meHeHne aHeprnm cBsA3W B MONEKyNax ranoreHoB no rpynne 1 peakuuoHHas crnocobHOCTb
ranoreHoB. OTHOWeEHME K BOAE, WenodYam, Metannam n Hemetannam. TOKCMYHOCTb ranoreHos. Mepbl
NPenoCTOPOXHOCTU Npu paboTe ¢ ranoreHamm. PopMbl HAXOXAEHNS ranoreHos B npupoae. Obwmi
NPUHLMN NonyYyeHns cBobOAHbIX ranoreHoB. [prmMeHeHune. anoreHoBoAopOabl. YCTOMYMBOCTD
MONEeKyn. XapakTep XMMM4eckunx CBA3en B Monekynax. Accoumaumsa Monekyn qotoposogopoaa.
dusnyeckne CBOMCTBA ranoreHoBoaopoaoB. VI3aMmeHeHne TeMnepaTyp nnaBneHns 1 KUneHms B psay
hTopoBOAOPOL-1OA0BOAOPOA. XMUyeckmne ceorictea. OcobeHHOCTU (DTOPOBOAOPOLHOW KUCNOTHI.
MpumeHeHne CONaHON 1 NNaBNKOBOM KUCNOT. ManoreHnapl. FanoreHnabl OCHOBHbIE, aM(pOTEPHbIE,
KncnotHble. MonumepHblie ranoreHnabl. Ceorictea. OCOBEHHOCTM r’MAPONN3a ranoreHna0B PasHbIX
TnoB. Okcnabl doTopa, xnopa (1, 4, 7), 6poma(1), nopa(s). Ceorictea. Kucnoponconepxauwme
Kncnotbl xnopa 6poma, hona. CtpoeHne monekyn. CpaBHUTENbHAS YCTONYMBOCTb. OKMCANTENBHBIE U
KMCNOTHble cBoincTBa. Obwme npuHUMnbl nonydyeHns. Conu KNCNopoacoaepXatmx KUCnoT
ranoreHoB. OkmcnutenbHble cBoricTBa. CpaBHUTENbHAS YCTOMYMBOCTb CONen u kucnoT. MNpumeHeHne
rMNOXNopuTOB, XN0OpaToB, nepxnopatos. Okucnawme, ropioYmne 1 B3pbiB4aTbie CMECU HA OCHOBE
xnopara u nepxnopara Kanusl.

KOHTpOnbHas paboTa , NpUMepHbIe BOMPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 220417 5AE
Crpanuua 33 ns 47. 111 YHI:I
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Mporpamma ancumnnuHbl "Xumnsa"; 05.03.04 M'mapomeTteoponorus; AoueHT, K.H. Baneesa IM.P. , noueHT, K.H. (aoueHT) Kytbipesa M.I1.

Obuwas xapaktepucTtunka anemeHToB. CTpoeHne aToMoB. I3MeHeHre No rpynmne aToMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHLMAN0B, CPOACTBA K 9NEKTPOHY U 9NEKTPOOTPULATENBHOCTM SNIEMEHTOB.
BaneHTHOCTb 1 CTENEHN OKUCNEHNS aTOMOB. I3MeHeHmne no rpynne yCToN4YMBOCTM COEQUHEHWI B
BbICLIEN CTEMEHN OKUCNEHNS aTOMOB. XapakTep XMMUYECKUX CBA3el B coeamHeHmsax. lNpuaHakm
MeTannnyHoctn y noga. OcobeHHocTu dpTopa. Puamnyeckme CBOMNCTBA NPOCTLIX BelwecTs. IaMeHeHne
Temneparyp nnaefeHns 1 KUNeHns B paay dtop-actaT. XMMMYeckmne CBOMCTBA NPOCThIX BELWECTB.
I3MeHeHne aHeprum cea3n B MONEKyNax ranoreHoB Mo rpynne u peakumMoHHas crnocobHoCcTb
ranoreHoB. OTHOWEHME K BOAE, Weno4yam, Metannam n Hemetannam. TOKCMYHOCTb ranoreHos. Mepbl
NPenoCTOPOXHOCTM Npu paboTe ¢ ranoreHamun. PopMbl HaXoX OeHUs ranoreHos B npupoae. Obwwuii
APUHUMN Nony4YeHns cBoboaHbIX ranoreHoB. MpumeHeHne. ManoreHoBoAopPOabl. YCTORYMBOCTD
Monekyn. Xapaktep XMMMYeCcKnx cBA3e B Monekynax. Accoumaums Monekyn gotoposogopoaa.
dun3nyeckmne CBOMCTBA ranoreHoBoAOpPOoaoB. I3MeHeHne TeMnepaTyp NNaBneHNS U KUNeHNsa B psay
PTOPOBOLOPOA-MOL0BOAOPOA. XMMyeckue coinctea. OcobeHHOCTU OTOPOBOAOPOAHON KMCNOThI.
lMprMeHeHne CoNsHOM 1 NNaBUKOBOM KUCNOT. [fanoreHnabl. FanoreHnabl OCHOBHbIE, aMGOOTEPHbIE,
KnucnoTHble. MonnmepHble ranoreHmabl. CeoicTea. OCOBEHHOCTU FMAPONN3a ranoreHnaooB pasHbIX
Tnos. Okenabl pTopa, xnopa (1, 4, 7), 6poma(1), noga(5). Ceoiictea. Kucnoponcoaepxatume
K1cnoTbl xnopa 6poma, ioga. CTpoeHune monekyn. CpaBHUTENbHAS YCTONYNBOCTb. OKUCANTENBHBIE U
KMcnoTHble ceolicTea. Obwme npuHUMnbl nonyvyeHns. Conu KMcnopoacoaepXxaumx KUCnoT
ranoreHoB. OkuncnutensbHole ceocTBa. CpaBHUTENbHAS YCTOMYNMBOCTL CONERn u kmcnot. lNpumeHeHne
rMNOXNOPUTOB, XNOPaToB, Nepxnoparos. OkMcnsAwWwme, ropoyme n B3pbiB4aTble CMECU HA OCHOBE
xnopara v nepxnopara Kanus.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Obuwas xapaktepucTtuka anemeHToB. CTpoeHne aToMoB. IaMeHeHre No rpynmne aToMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHLMAN0B, CPOACTBA K 9NEKTPOHY U 9NEKTPOOTPULATENbHOCTN SNIEMEHTOB.
BaneHTHOCTb 1 CTENEHN OKUCNEeHNS aTtoMOB. I3MeHeHmne no rpynne yCTon4YnBOCTM COEAVUHEHWN B
BbICLIEN CTEMNEHN OKUCNEHNS aTOMOB. XapakTep XMMUYECKUX CBA3el B coeamHeHmsax. lNpuaHakm
MeTannnyHoctn y noga. OcobeHHocTU dpTopa. Puamnyeckme CBOMNCTBA NPOCTLIX BelwecTs. VIameHeHne
Temneparyp nnaefeHns 1 KUNeHns B psaay dtop-actaT. XMMMYeckne CBOMCTBA NPOCThIX BELECTB.
I3MeHeHne aHeprum cea3n B MONEKyNax ranoreHoB Mo rpynne u peakumMoHHas cnocobHoCTb
ranoreHoB. OTHOWEHME K BOAE, Weno4yam, Metannam n Hemetannam. TOKCMYHOCTb ranoreHos. Mepbl
NpPenoCTOPOXHOCTM Npu paboTe ¢ ranoreHamn. PopMbl HaXoX OeHUs ranoreHos B npupoae. Obwwuii
APUHUMN Nony4YeHns cBoboaHbIX ranoreHoB. MprumeHeHne. ManoreHoBoAoPOabl. YCTORYMBOCTD
Monekyn. Xapaktep XMMMYEeCKNX CBA3en B Monekynax. Accoumaums Monekyn gotoposogopoaa.
dun3nyeckmne CBOMCTBA ranoreHoBo4OPOAoB. I3MeHeHne TeMnepaTyp NNaBneHNs U KUNeHnsa B psay
PTOPOBOLOPOA-M0A0BOAOPOA. XMMYeckue coictea. OcobeHHOCTU OTOPOBOAOPOAHON KMCNOTHI.
lMpnMeHeHne CoNsHoM 1 NNaBUKOBOM KNCNOT. [TanoreHnabl. FanoreHnabl OCHOBHbIE, aMGOOTEPHbIE,
KnucnoTHble. MonnmepHble ranoreHnabl. CeoicTea. OCOBEHHOCTU FMAPONN3a ranoreHnaooB pasHbIX
Tnos. Okecnabl pTopa, xnopa (1, 4, 7), 6poma(1), noaa(s5). Ceoiictea. Kucnoponcoaepxatume
K1cnoTbl xnopa 6poma, oga. CtpoeHne monekyn. CpaBHuUTENbHAS YCTONYNBOCTb. OKUCANTENBHBIE U
KMcnoTHble ceolicTea. Obwme npruHUMnbl nony4yeHuns. Conn kucnopoaconepXxaumx KUCnoT
ranoreHoB. OkuncnutensHole ceocTBa. CpaBHUTENbHAS YCTOMYNBOCTL CONERn n kmcnot. lNpumeHeHne
rMNOXNOPUTOB, XNOPaToB, Nepxnopartos. OkMcnsAwwme, roptoyme n B3pbiB4aTble CMECU HA OCHOBE
xnopara u nepxnopara Kanus.

Tema 16. Bopopon n ero coeauHeHuss. MaccoobmeH Booopona B npupoae.
Tema 17. OCHOBHbIE MOHATUSI KONNYECTBEHHOro aHanns3a
TeCTUpOBaHne , NPUMEpPHbIE BOMPOCHI:

Mpenen obHapyXeHus, AMana3oH onpeaensieMbliX KOHUEHTPaLUWiA, YyBCTBUTENbHOCTb Y
CenekTUBHOCTb aHanmaa. Buaobl konnyecTeeHHoro aHannsa. Obwas xapakTepuctuka
rPaBMMETPMYECKOr0 N TUTPUMETPMYECKOro aHanmaa. PeareHTbl, ncnonb3yemble Ans aHanmsa.
Cnocobbl NOBLIWEHNS TOYHOCTU N YyBCTBUTENbHOCTW aHanmaa. [NpeasaputensHoe
KOHLIEHTpMpOBaHMe 1 pasneneHune BelecTs. icnonb3oBaHne aKCTpakumm, ocaxaeHus,
xpomaTtorpadoun. Mukpo- 1 ynbTpammkpoaHanua. Hepaspyuwatowme metoabl KOHTpons. OcobeHHOCTH
aHann3a 06 bEKTOB OKpyXatowwer cpelbl - MPUPOLHON N CTOYHOW BOAbI, LOHHbBIX OT/IOXXEHWIA, MOYB.
AHanuna metannos n cnnaeos. JlabopaTopHoe neno. Pabota ¢ aHanuTuyeckmmn Becamm. 3HaKOMCTBO
C nabopaTopHOI NOCyaow 1 BCnoMoraTenbHbiM 060pynoBaHueM. [1poBeaeHne 0CaxaeHUs, O4NCTKU
nepekpucTannuaauuern n guctunnauueii. lMoarotoeska BoObl 1 04MCTKA PEAKTUBOB 4J1 aHaNM3a.

KETPOHHBH
B_EPCHTET
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TecTnposaHune , npnMMepHbIe BOMPOCHI:

Mpenen obHapyXxeHns, AMana3oH onpeaensieMbiX KOHLEHTPALUWA, YyBCTBUTENBHOCTb U
CEeneKkTMBHOCTb aHanmaa. Buabl konnyectseHHOro aHanmaa. Obwas xapaktepucTnka
rpaBMMETPUYECKOro N TUTPUMETPUYECKOro aHannaa. PeareHTbl, CNonb3yemble 415 aHannaa.
Cnocobbl NOBLIWEHNS TOYHOCTU 1 YyBCTBUTENBHOCTM aHanuaa. lNpensaputensHoe
KOHLIEHTpUpOBaHNe 1 pasgeneHne BelecTs. Vicnonb3oBaHne akCcTpakumm, ocaxaeHus,
xpomarorpacoun. Munkpo- n ynbTpammkpoaHanus. Hepaspywatowme metoapl KOHTpons. OCo6eHHOCTM
aHanm3a 06bEKTOB OKpyXatowein cpenbl - NPUPOLHONA U CTOYHOW BOAbI, AOHHBIX OTNOXEHWIA, MOYB.
AHann3 metannos n cnnaeos. JlabopaTtopHoe aeno. Pabota ¢ aHannTU4ecknmmn Becamm. 3HaKOMCTBO
C nabopaTopHOI NOCyaow 1 BCnoMoraTenbHbiM 060pynoBaHMeM. [1poBeaeHe 0CaXOAEHUS, OYNCTKM
nepekpucrannmsaumen n guectunnauuei. Noarotoska BOAbl Y O4UCTKA PeakTUBOB ONa aHanmsa.

TecTnposaHune , npuMMepHblie BOMpPOCHI:

Mpenen obHapyXxeHns, Amana3oH onpeaensieMbiX KOHUEHTPALWA, YyBCTBUTENBHOCTb Y
CEeNneKkTMBHOCTb aHanmaa. Buabl konnyectBeHHOro aHanmaa. Obwas xapaktepucTuka
rpaBMMETPUYECKOro N TUTPUMETPUYECKOro aHannaa. PeareHTbl, Cnonb3yemble 45 aHannaa.
Cnocobbl NOBLIWEHNS TOYHOCTU 1 YyBCTBUTENBHOCTM aHanuaa. [NpensaputensHoe
KOHLIEHTpUpOBaHNe 1 pasgeneHne BelwecTs. Vicnonb3oBaHne aKkCcTpakumm, ocaxaeHus,
xpomarorpacoun. Mukpo- n ynbTpammkpoaHanus. Hepaspywatouwme metoapl KOHTpons. OcobeHHOCTM
aHanm3a 06bEKTOB OKpyXatowwein cpenbl - NPUPOLHONA N CTOYHOW BOAbI, AOHHBIX OTNOXEHWIA, NOYB.
AHann3 metannos n cnnaeoB. JlabopaTtopHoe aeno. PaboTta ¢ aHannTU4ecknmn Becamm. 3HaKOMCTBO
C nabopaTopHOI Nocyaow 1 BCnoMoraTenbHbiM 060pynoBaHueM. [1poBeaeHe 0CaxaeHUs, O4NCTKM
nepekpucrannmsaumen n guctmnnauuein. Noarotoska BoAbl M O4UCTKA PeakTUBOB ONa aHanmsa.

Tema 18. 'paBuMeTpUYECKMIX aHaNU3.
TecTnpoBaHune , NPMMepHble BOMPOCHI:

OcHoBbI rpaBMMeETPMYECKOro aHannsa. TpeboeaHus, npeabsBnsembole kK ocaautensm. OpraHmyeckune
n HeopraHuyeckmne ocagutenn. Ocaxpgaemas u rpasmmeTpuyeckas goopma. Metoabl 06paboTku
ocagkos. Y aneHue npumecei, nepeocaxneHne. CtapeHne ocankoB. Kpuctannnyeckme n
amopdHble ocankn. PactBopnMoCTb 1 Npon3BedeHne pacTBOPUMOCTU. PacyeTbl MUHUMANbHOW
HaBECKM OMNpenensemMoro BeWeCTBa, KONMYecTBa 0CaanTens n ero MMHUManbHOro n3bbiTka.
[MponsBeneHe pacTBOPMMOCTI N MOHHOE Npom3BeaeHe ocanka. CBa3n Mexay yCnoBusamm
OCax[eHuns 1 pacTBOPUMOCTbIO Ocaaka.

TecTnpoBaHue , npmMMepHbIe BOMPOCHI:

OcHoBbI rpaBMMETPMYECKOro aHannaa. TpeboBaHus, npeabsBnsembole kK ocaautensm. OpraHmyeckune
n HeopraHuyeckne ocaoutenn. Ocaxpgaemas u rpasmmeTpuyeckas goopma. Metonbl 06paboTku
ocagkos. YoaneHue npumecei, nepeocaxneHne. CtapeHne ocankoB. Kpuctannnyeckme n
amopdHble ocankun. PactBopnMOCTb 1 Npou3BedeHne pacTBOPUMOCTU. PacyeTbl MUHUMAbHOW
HaBECK/ ONpenensemMoro BeWecTBa, KONmM4yecTsa ocaanTens n ero MMHUManbHOro n3bbiTka.
[MponsBeneHne pacTBOPMMOCTI N MOHHOE Npom3BeaeHne ocanka. CBa3n Mexay yCnoBusamm
oCaxeHuns 1 pacTBOPUMOCTbIO Ocaaka.

TecTnpoBaHune , npmMepHbIe BOMpPOCHI:

OcHoBbI rpaBMMeTPUYecKoro aHanusa. TpeboBaHus, npeabsiBsieMble K ocaantensam. OpraHuyeckne
1 HeopraHuyeckue ocaautenun. Ocaxnaemas v rpasumeTpudeckas dopma. Metoabl 06paboTku
ocafkoB. YnaneHve npumeceii, nepeocaxaeHve. CtapeHune ocankos. Kpuctannuyeckne v
amopdHble ocaaku. PacTBopuMoCTb 1 NpousBeneHre pacTBOpPUMOCTU. PacyeTbl MUHUMANbHOW
HaBECKW ONpeLensieMoro BewwecTsa, KONM4yecTea ocaauTenst U ero MUMHUManbHOro n3bbiTka.
MponsBeneHne PacTBOPMMOCTU 1 MOHHOE Npoun3BeneHne ocanka. CBaA3n Mexay YyCnoBusiMm
ocax[eHns 1 pacTBOPMMOCTbIO Ocaaka.

Tema 19. TutpnmeTpuyeckun aHanus.
TEeCTUpPOBaHWE , NPUMEPHbIE BONPOCHI:

Obwas xapaktepnctuka 06 beMHOro MeToaa aHannaa. TUTpaHT, ToYKa 3KBMBAIEHTHOCTU, KOHEYHas
TOYKa TUTPOBAHMS, KpuBas TUTPoBaHNS. OnpeaeneHne TOYHOM KOHLEHTpaUMmM TUTpaHTa.
CranpapTtumaaums pacteopoB. Pabota ¢ domkcaHanamm. Cnocobbl permctpaumm KOHEYHOM TOUKM
TUTpPOBaHuS. inaukatop n nHavkaropHas ownbka. BuayanbHble U MHCTPYMEHTaNbHbIE METOAbI
TUTpoBaHus. Oblas xapakTeprucTuka KMCIoTHO-OCHOBHOMO, OKMCINTENIbHO-BOCCTAHOBUTENIBHOTO,
0caamnTENbHOrO U KOMMIEKCOHOMETPUYECKOTO TUTPOBAHNS.
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TecTnposaHune , npnMMepHbIe BOMPOCHI:

Obwas xapaktepucTka 06 beMHOro MeToaa aHannaa. TUTPaHT, ToOYKa 3KBUBANIEHTHOCTW, KOHEYHas
TOYKa TUTPOBAHUS, KpMBas TUTPoBaHUS. OnpeneneHne TOYHON KOHLEHTpauuy TuTpaHTa.
CraHpapTmaaums pactsopoB. Pabota ¢ goukcaHanamm. Cnocobbl pernctpaumm KOHEYHOM TOUKM
TUTpoBaHUs. IHankaTop 1 nHankaTopHas owmnbka. BusyanbHble N MHCTPyMEHTanbHblE METOAbI
TuTpoBaHus. Oblas xapakTepucTka KMCNOTHO-OCHOBHOIO, OKUCINTENbHO-BOCCTAHOBUTENBHOrO,
0CaMTeNbHOro 1 KOMMIEKCOHOMETPUYECKOrO TUTPOBAHMSI.

TECTUPOBaHME , MPUMEPHbBIE BONPOCHI:

Obwas xapaktepnctmka 06 beMHOro MeToaa aHanusa. TUTpaHT, ToYKa 3KBMBANIEHTHOCTU, KOHEYHAS
TOYKa TUTPOBAHMS, KpuBas TUTPOBaHNS. OnpeaeneHne TOYHOM KOHLEHTpaUMmM TUTpaHTa.
CranpapTtumaaums pacteopoB. Pabota ¢ domkcaHanamm. Cnocobbl pernctpaumm KOHEYHOW TOYKM
TUTPOBaHuS. ingukatop n nHamkaropHas ownbka. BudyanbHble U MHCTPYMEHTaNbHbIE METOAbI
TUTpoBaHns. Oblas xapakTepmucTuka KMCNoTHO-OCHOBHOMO, OKMCINTENIbHO-BOCCTAHOBUTENBHOTO,
0CaanTENbHOrO U KOMMIEKCOHOMETPUYECKOTO TUTPOBAHNS.

Tema 20. MeToobl TUTPUMETPUUYECKOrO aHanusa.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

OcaputenbHoe TUTpPOBaHMe. TUTpaHTbl, CNOCOObI ONPeaeneHns KOHEYHOM TOUKM TUTpoBaHus. Metoq
Mopa n ®onbrapta. CopbumoHHble MHAnKaTopbl. OKMCANTENBHO-BOCCTAHOBUTENBHOE TUTPOBAHNE.
OnpegneneHne oKMCINTENbHO-BOCCTAHOBUTENBbHOMO NOTEHUMana tutpaHTa. lepmaHraHatomMeTpus.
OnpegneneHne TOYHOM KOHUEHTpAaLMM pacTBopa nepMaHraHara kanms. lNepmaHraHatHas
okucnsemocTb Boa. Buxpomatometpusa OnpeneneHue XK. Mopometpusa. OnpeneneHue
pacTBOPEHHOro kucnopoaa no BuHknepy. KomnnekcoHomeTpus. OnpeneneHve obuiein XecTkocTu
BoA. PacyeTbl KpUBLIX TUTPOBAHMS CUJIbHBIX U CNabbix KUCNOT U OCHOBaHWIA. PaBHoBeCHS
KOMMNAEKCOHOMETPMYECKOrO TUTPOBAHNSA. KOHCTaHTbI YCTONYMBOCTU KOMMNNIEKCOB. CBSA3b KOHCTAHT
yctonymsocTn 1 pH (Ha npumepe aTuneHanammHTETPaykCyCHOM KNCNOTbI).

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

OcaputenbHoe TUTpPOBaHWe. TUTpaHTbl, CNOCOObI ONPeaeneHns KOHEYHOM TOUKM TUTpoBaHms. Metoq
Mopa n ®onbrapta. CopbumoHHble MHAMKaTOpbl. OKMCNNTENBHO-BOCCTAHOBMUTENBHOE TUTPOBAHNE.
OnpegneneHne oOKNCINTENbHO-BOCCTAHOBUTENBbHOMO NOTEHUMana tutpaHTa. lepmaHraHatomMeTpus.
OnpegneneHne TOYHOM KOHUEHTpaLMM pacTBopa nepMaHraHara kanms. lNepmaHraHatHas
okucnsemocTb Boa. Buxpomartometpua Onpenenenune XK. Mopoometpusa. OnpeneneHme
pacTBOPEHHOro kucnopoaa no BuHknepy. KomnnekcoHomeTpus. OnpeneneHne obuiein XecTkocTu
BoA. PacyeTbl KpUBLIX TUTPOBAHMS CUJIbHBIX U CNabbix KUCNOT 1 OCHOBaHWA. PaBHoBecHS
KOMMNAEKCOHOMETPMNYECKOrO TUTPOBAHNS. KOHCTaHTbI YCTONYMBOCTU KOMMNNIEKCOB. CBSA3b KOHCTAHT
yctonumsocTn 1 pH (Ha npumepe aTuneHanammHTETPaykCyCHON KNCNOTbI).

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

OcannTtenbHoe TUTpoBaHune. TUTpaHTbl, CNocobbl ONpeneneHns KOHEYHOM TOUKM TUTpoBaHns. Meton
Mopa n ®onbrapta. CopbumoHHble MHAnKaTopbl. OKMCNNTENbHO-BOCCTAHOBMUTENBHOE TUTPOBAHNE.
OnpegneneHne oKMCINTENbHO-BOCCTAHOBUTENBbHOMO NOTEHUMana TutpaHTa. lepmaHraHatomMeTpus.
OnpegneneHne TOYHOM KOHUEHTpAaLMM pacTBopa nepMaHraHara kanms. lNepmaHraHatHas
okucnsemoctb Boa. Buxpomartometpua Onpenenenune XK. Mopoometpusa. OnpeneneHmve
pacTBOPEHHOro kucnopoaa no BuHknepy. KomnnekcoHomeTpus. OnpeneneHne obuiein XecTkocTu
BoA. PacyeTbl KpUBLIX TUTPOBAHMS CUJIbHBIX U CNabbix KUCNOT 1 OCHOBaHWIA. PaBHoBecHS
KOMMNAEKCOHOMETPMYECKOrO TUTPOBAHNSA. KOHCTaHTbI YCTONYMBOCTU KOMMNIEKCOB. CBSA3b KOHCTAHT
YCTOM4YMBOCTU 1 pH (Ha npyMepe aTUNeHOMaMUHTETPAYKCYCHOW KUCNOTbI).

Tema 21. MHCTpyMeHTanbHble MeToabl 06 beMHOro aHanu3aa.
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:
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Obwas xapakTepucTmka KOHOYKTOMETPUYECKOro, MOTEHLMOMETPUYECKOTO 1 (DOTOMETPUYECKOrO
TUTPOBAHMSA. Y oenbHas 1 aKBUBANEHTHas 3/1eKTPONPOBOAHOCTb PacTBOPOB. [104BNXHOCTb MOHOB.
MexaHn3m aHoManbHON NOABUXHOCTU MOHOB BOAOPOLA U ITMAPOKCMI-MOHOB. KprBbie
KOHAYKTOMETPUYECKOr0 TUTPOBAHNS CUNbHOW 1 cnaboit Kncnotbl. loHocenekTMBHble anekTpoabl.
MexaHun3m popMupoBaHus notTeHumMana (Ha npuMepe CTEKNSAHHOro pH-MeTprnyeckoro anekTpoaa).
MembpaHHble, KpUcTannmyeckune, NeHOYHbIE, ra3oBble anekTpoabl. O6nactb NPUMEHEHUS
NOTEHLUMOMETPUYECKOrO TUTPOBAHUSA: OrnpeaeneHe HATPaTOoB, ranoreHnaoB, KUCIOT U OCHOBAHWA,
NMOBEPXHOCTHO-aKTUBHbIX BewecTs. MexaHnam dpopmmnpoBaHus noteHumnana npv tutposaHun AlNAB,
KMAB n HenoHoreHHbix CIAB. ®oTtomeTpuyeckoe TutposaHme. 3akoH byrepa-lambeprta-bepa.
Bbibop ycnoBuii TUTPOBaHMS 1 XPOMOIE€HHbIX TUTPAHTOB. TUTPOBAHNE MOHOB MEAN, atOMUHNS,
xenesa.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

Obwas xapakTepucTmka KOHOYKTOMETPUYECKOro, MOTEHLMOMETPUYECKOTO 1 (DOTOMETPUYHECKOIO
TUTPOBAHMS. Y oenbHas 1 aKBUBANEHTHas 3/1EKTPONPOBOAHOCTb PacTBOPOB. [104BNXHOCTb MOHOB.
MexaHn3m aHoManbHON NOABUXHOCTU MOHOB BOOOPOLA U FTMAPOKCMI-MOHOB. KprBble
KOHAYKTOMETPUYECKOro TUTPOBAHNS CUNbHOW 1 cnaboit Kncnotbl. loHocenekTMBHble anekTpoabl.
MexaHun3m popMupoBaHus noteHumMana (Ha NnpuMepe CTEKNSAHHOro pH-MeTprnyeckoro anekTpoaa).
MembpaHHble, KpucTannmyeckune, NNeHoOYHbIe, ra3oBble anekTpoabl. O6nactb NPUMEHEHUS
NOTEHUMOMETPUYECKOrO TUTPOBAHUSA: onpeaeneHne HATPaToB, ranoreHnaoB, KUCIOT U OCHOBAHWIA,
NMOBEPXHOCTHO-aKTUBHbIX BewecTs. MexaHnam dpopmmnpoBaHms noteHumnana npv tutposaHun AlNAB,
KMAB 1 HenoHoreHHbix CIMAB. ®oTtomeTpuyeckoe TutposaHme. 3akoH byrepa-lambeprta-bepa.
Bbibop ycnoBuii TUTPOBAHMS 1 XPOMOIE€HHbIX TUTPAHTOB. TUTPOBAHNE MOHOB MeAN, atOMUHNS,
Xxenesa.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

Obwas xapakTepncTmka KOHOAYKTOMETPUYECKOro, MOTEHLMOMETPUYECKOrO 1 (DOTOMETPUYECKOrO
TUTPOBaHWS. Y OenbHasa 1 aKBMBaNeHTHas 3N1eKTPOnpPoOBOLHOCTb PacTBOPOB. [M0ABUXHOCTb MOHOB.
MexaHn3m aHoManbHON NOABUXHOCTU MOHOB BOOOPOLA U MMAPOKCMA-MOHOB. KprBble
KOHIOYKTOMETPMNYECKOro TUTPOBAHMS CUNTbHON 1 cnaboi KMcnoTbl. VIOHOCEeNneKkTBHbIE 3NeKTpoabl.
MexaHun3m popMupoBaHus noteHumana (Ha NnpuMepe CTEKNSHHOro pH-MeTpmnyeckoro anekTpoaa).
MembpaHHble, KpucTanImyeckme, NNeHoYHble, ra3oBbie anekTpoabl. ObnacTb NPUMEHEHNS
NOTEHUMOMETPUYECKOrO TUTPOBAHUSA: onpeaeneHe HATPaToB, ranoreHnaoB, KUCIOT U OCHOBAHWIA,
NOBEPXHOCTHO-aKTUBHbIX BewecTs. MexaHnam dpopmmnpoBaHms noteHumnana npv tutposaHun AlNAB,
KIMAB n HenoHoreHHbix CIAB. doTomeTpuryeckoe TutpoeaHune. 3akoH byrepa-Jlambepta-bBepa.
Bbibop ycnoBuii TUTPOBAHNS U XPOMOTE€HHbIX TUTPAHTOB. TUTPOBAHNE NOHOB MeN, antoMUHUS,
Xerneaa.

Tema 22. dnekTpoxumMmyecKme MeToabl aHanm3a
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

KynoHomeTpus. Cnocobbl n3amepeHns n ncnonb3yemoe obopynosaHue. KynoHomeTpmnyeckoe
TuTpoBaHue. Bonbtamnepometpus . OnpeneneHne Kmcnopoaa ¢ NomMoLwbo anekTpoaa Knapka.
onekTpoabl 1 1 2 pofa. 9nektTpoabl cpasHeHUs. [Nonaporpadus, BonbTaMnepoMeTpus Ha TBepabIX
anekTponax. Meton npenBapuTeNbHOrO KOHLEHTPauUns (Ha npumMepe NHBEPCUOHHOIO onpeneneHms
pPTYTH).

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

KynoHomeTpus. Cnocobbl M3amMepeHns n ncnonb3yemoe obopynosaHue. KynoHomeTpmnyieckoe
TuTpoBaHue. Bonbtamnepometpus . OnpeneneHne Kkmcnopoaa ¢ nomoLbo anekTpoaa Knapka.
OnekTpoabl 1 1 2 pofa. dnektpoabl cpasHeHUs. [Nonaporpadus, BonbTaMnepoMeTpus Ha TBEpPAbIX
anekTponax. Meton npenBapuTeNbHOro KOHLEHTPauUMs (Ha npumMepe NHBEPCUOHHOIO onpeaeneHmns
pPTYTH).

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

KynoHomeTpus. Cnocobbl M3amMepeHns n ncnonb3yemoe obopynosaHue. KynoHomeTpuyeckoe
TuTpoBaHue. Bonbtamnepometpus . OnpeneneHne Kmcnopoaa ¢ NomoLbio anekTpoaa Knapka.
onekTpoabl 1 1 2 poaa. dnektpoabl cpasHeHUS. [Nonaporpadus, BonbTaMnepoMeTpus Ha TBepabixX
anekTponax. Meton npeaBapuTeNbHOro KOHLEHTPauUns (Ha npumMepe NHBEPCUOHHOIO onpeneneHms
pPTYTH).

Tema 23. CnekTpockonuyeckue Metoabl
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

Obuwwe NMONOXeHns, Knaccugukaums cnekTpockonmnyecknx MeTonos v I'IpVI6ODOB. ATOMHas
CrnekKTpocKonus. OcobeHHOCTUN OTOENbHbIX METOLOB: aTOMHO-a6COp6LI,I/IOHHa$|, ATOMHO-3MNCCUNOHHaA,
aTOMHO-oNlyopecLeHTHas CnekTpoCcKonus. MOJ'IeKyfIFIpHaFI CMNeKTpoCcKonus. A600p6LI,I/IOHHa$|
CMNeKTpocKonm4 B Y® n suaumoi 06ﬂaCTI/I, NOHATNE O NIOMUHECLIEHTHOW CnekKTpocKonun.
HqueHOMeTpvm 7 Typ6|/1,u,|/|MeTp|/|$1. Pa,D,VIOCFIeKTDOCKOHI/I‘-IeCKI/Ie MeTobl.

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

O6wwme NoNoXeHUs, KnaccmgukaLms CneKTPoOCKONMYECKUX METOL0B 1 NpubopoB. ATOMHAS
cnekTpockonus. OcobeHHOCTUN OTAENbHbIX METOLO0B: aTOMHO-abCopPOLMOHHAS, aTOMHO-3MUCCUOHHAS,
aTOMHO-(pnyopecueHTHas cnektpockonus. MonekynsapHas cnektpockonus. AGcopbunoHHas
cnekTpockonus B YO 1 Bnamnmoi obnactu, NOHATUE O NIOMUHECLEHTHON CNEKTPOCKOMNUN.
Hedbenometpus n typbunammetpus. PaonocnekTpockonuyeckne MetToapl.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

O6Lwwme NoNoXeHus, KnaccugukaLms CnekTPoCKONMYEeCKUX MeToL0B 1 Npubopos. ATOMHAS
cnekTpockonus. OcobeHHOCTN OTAENbHbIX METOLO0B: aTOMHO-abCopPOLMOHHAS, aTOMHO-3MUCCUOHHAS,
aTOMHO-pnyopecueHTHas cnektpockonus. MonekynspHas cnektpockonus. AGcopbunoHHas
cnekTpockonus B YO n Bnamnmoi obnactu, NOHATUE O NIOMUHECLIEHTHON CNEKTPOCKOMNUW.
Hedbenometpusi n typbunammetpus. PaonocnekTpockonuyeckne Metoapl.

Tema 24. AHanN3 KOHKPETHbIX 06 bEKTOB.
KOHTponbHas paboTa , NpUMepHble BONPOCHI:

MnaHuposaHme aHanmaa. OT6op Npob 1 npobonoarotoska. KauecTBeHHbIM 1 NONYKONNYECTBEHHbI
aHanun3. OcobeHHOCTN aHanM3a MeTasnioB 1 CNNaBoB, BbICOKOYMCTLIX BEWECTB, Fe0Nornyeckmx
0O BHEKTOB.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

MnaHnpoeaHme aHanuaa. O16op nNpob n npobonoarotoeka. KayecTBeHHbIN 1 NONYKONNYECTBEHHbI
aHann3. OcobeHHOCTN aHann3a MeTannoB 1 CNIaBoB, BbICOKOYMCThIX BEWECTB, re0Nornyeckmx
06 beKTOB.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

MnaHuposaHme aHanmaa. OT6op Npob 1 npobonoarotoska. KayecTBeHHbIM 1 NONYKONNYECTBEHHbI
aHann3. OcobeHHOCTN aHann3a MeTanioB 1 CNIaBoB, BbICOKOYUCTbLIX BELWECTB, Fre0Normyeckmnx
06BbeKToB.

Tema 25. UTorosasi oopma KOHTpoOnsi
Tema . UToroeasi popma KOHTpons

MNprMepHbIe BONPOCHI K 9K3aMeHY:

6. OueHoYHble cpencTBa AN TEKYLWero KOHTPOSIS yCrieBaeMoCTy, MPOMEXYTOYHON atTecTaunm no
MTOraM OCBOEHUS AUCUMMNINHBI 1 y4eBHO-MeToanYeckoe obecneyeHne caMoCTOSTENbHOM PaboThbl
CTyOEHTOB

6.1. Bonpochbl ons camocToATeNbHOM NOArOTOBKM

MPUMEPbBI TECTOBbIX 3AOAHUN 019 KOHTPON4 CAMOCTOFITEFIbHOI?I PABOTbI
OBYYAIOWENOCH MO TEMAM 1-15 (MHTEPAKTWBHbI OIMPOC)

1. OCHOBHble KNacCbl 1 HOMEHKNaTypa HeopraHM4eCckKnx coeguHeHum

1. Kakvne ocHOBaHMsa MOXHO MONy4nTb NpY B3aMMOOEeNCTBUN:

a) okcupaa xenesa(lll) n sogbl

6) xnopuaa anoMmHus 1 n3bbiTka pacTeopa rmapokcmaa HaTpus

B) kapboHaTa HaTpusl 1 pacTeopa rugpokcunaa bapus

r) xnopmaa mMarHmsa 1 n3bbiTka pacteopa rmgpokcuaa Kanms

2. Hasosute BewecTBa, ¢ KOoTopbiMU pearupytoT kak Al203, Tak n CO2 :
a) H20 6) NaOH B) H2SO4 r) Na20

3. Pacnonoxute gaHHble conv No yBENNYEHUIO UX OCHOBHOCTM:
pocdpart kanbuma
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aurngpodpocgpart HaTpums

rnppodpocdat Kanms

dhocghat rupgpokcokanbLums

4. Pacnonoxute gaHHble OKCKAbl NO YBENNYEHWNIO NX KUCNOTHBIX CBOMCTB:

Okcewnpa mapraHua(lVv)

Okcunpa mapranua(lll)

Oxkenp mapraHua(VIl)

5. Hanuwure cxeMbl OCylWeCcTBMMbIX B BOAE peakLuiA:

a) CaCO3 + KCI — 6) ZnS0O4 + KOH —

B) Cu + ZnSO4 — r) FeS + HCl —

6. YkaxuTe ¢oopMysibl OKCUA0B, HE pearnpyowmx co Wwenoyamu:

a) Al203 6) K20 B) P205 r) BaO

7. YkaxwuTe BelecTsa, ¢ koTopbiMu pearupyet SO3, Ho He pearnpyeTt K20:

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

7. CxeMbl peakLunii, B KOTOPbIX OpTOhOoChopHas KMCnoTa BbiCTynaeT kak 04HOOCHOBHAS:
a) NH3 + H3PO4 — NH4H2PO4 6) 2KOH + H3PO4 — K2HPO4 + 2H20

B) 3Ba(OH)2 + 2H3P0O4 — Ba3(P0O4)2 + 6H20 r) NaOH + H3PO4 — NaH2PO4 + H20
8. /N c BOOOI, 1 C CONSIHOWM KUCNOTON pearnpyer:

a) CuO 6) CO2 B) N20 ) CaO

MPVMEPbI TECTOBbIX 3A0AHN ONA KOHTPONA CAMOCTOSATENIbHOW PABOTHI
OBYYAIOWEIOCHA MO TEMAM 16-23

1. AHanUTNYecKas XMMUs U XAMUYECKUIA aHanna. 3anadvm aHanuTnieckom xmmmmn. OCHOBHbIE
pasnenol COBpeMeHHOVI aHannuTM4eckom XumMmu. KﬂaCCMQDI/IKaLI,I/ISI. OCHOBHbIE NOHATUSA XUMUYECKOrO
aHanmaa. an/IMeHeHI/Ie MEeTOO0B aHaNMTM4eCKOM XML B 9KONOTUN U npnpoaonob3oBaHUN.

2. AHannTUYeckne NpU3Haky BEWeEeCTB 1 aHanMTnyeckue peakummn. Knaccudpukauus un
XapakTepucTka aHanuTMYyecKux peakumin. HyBcTBUTENbHOCTb, CNELMGUYHOCTb U CENEKTUBHOCTD.
Cnocobbl yBenu4eHns YyBCTBUTENBHOCTU 1 NMOHUXEHUS Npeaena obHapyxeHus selecTs. Metoapi
obHapyxeHus BellecTs. Melwatoliee BNUSHAE NOHOB.

3. KayecTtBeHHbIN xmmmyeckuin aHanns. Knaccudprkaums Metonos (BPO6HbIA, CUCTEMATUYECKNTA
aHanu3). OCHOBHbIE MOHATMSA B KAYECTBEHHOM aHanu3e. AHanuTnyeckme adpekTbl. AHanuTmyeckas
Knaccugukaums KatTmoHoB (CynbuaHas, ammmadyHo-goocaTHas, KUCNOTHO-OCHOBHAS).
MpenmylecTBa 1 HegocTaTkm Nbo Knaccugukaumm.

4. AHanuTmnyeckas knaccudpoukaums aHmoHoB. OCHOBHblE aHANNTUYECKNE peakLmm aHNOHOB
PasnUYHbIX rpynm.

5. MoHsiTne npobbl. Buabl npob. OT60p cpenHei npobbl XMOKOCTW, TBEPAOro Tena n ra3oobpasHol
Maccbl Npobebl. MNoarotoeka obpasua kK aHanuay.

6. CunbHble 1 cnabble anekTponuTbl. KOHUEHTpauUms MOHOB B pacTBope. AKTUBHOCTb 9/1EKTPONNTOB
N NOHOB. VloHHas cuna pacTBopOB 3NEKTPONNTOB.

7. MNpuMeHeHne 3aKkoHa OEeNCTBYIOWMX MAcC B aHANMTUYECKOM XumMmumn. OCHOBHbIE TUMbl PABHOBECWN,
nprvMeHsieMblx B aHanm3e. KoHCTaHTbl paBHOBECWIA ANS PA3IMYHOMO TUNa peakuuii.

8. Vicnonb3oBaHune BydoepHbIx CUCTEM B (hapMaLleBTUYECKOM aHannse.

10. lNMpoTtonuTnyeckoe paBHoBeCKE B HEBOLHbIX pacTBopax. Knaccudukauusa pactsoputenen.
KoHcTtaHTa aBTonpotonusa. Cuna KMcnoT 1 OCHOBaHWI B HEBOOHbIX pacTBopax. [lpumeHeHne
HEBOOHbIX pacTBOpPUTENEN B aHann3e.

11. BbIBO4 KOHCTaHThI paBHOBECUSA OKUCNTENIbHO-BOCCTAHOBUTENbHON peakLuunu. Vicnonb3oBaHue
OKNCNTENbHO-BOCCTAHOBUTESbHbIX peakLuMii B aHANUTUYECKON XUMUN.

12. BnusiHne pasnunyHbix (0akTOpoB Ha PacTBOPMMOCTL 0CaAKOB (TEMMepaTtypa, npupoaa
pacTBopuUTens, conesoro agodpekTa, pH, npucyTcTeust komnnekcoobpasosaTtenei, OKUCINTENER 1
BoccTaHoBuTenei). icnonb3oBaHne reTeporeHHbIX PaBHOBECHbIX CUCTEM B aHANUTUYECKON XUMUN.
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13. Ocagku, ux cBoncTea. 3aBUCUMOCTb UX CTPYKTYPbl OT Pa3nnyHbIX hakTOPOB: PpaCTBOPUMOCTH,
KOHUeHTpauuwn, pH cpenpbl, Temnepartypbl, CKOPOCTU OCaXOEHUS.

14. CnocobHOCTb METANNOB 1 NUraHAoB K KOMNnekcoobpadoBaHuio. Komnnekcbl MeTannos ¢
opraHu4eckMMu nuraHgamun. YCTon4mBoCTb XenaTHbIX COeanHeHnin. BaxHenwmne opraHmyeckne
KoMnnekcoobpasyowme peareHTbl, NPUMEHSEMbIE B aHaNn3e (AUTU30H, 8-0KCUXU-HOMVH,
LMMETUNTINOKCUM, AndpeHunkapbasng n apyrue).

15. BnnsiHme pasnnyHbix (0akTopoB Ha koMmnnekcoobpasoBaHue B pacteopax (pH, KoHUeHTpaums
peareHToB, 06aBkM NOCTOPOHHUX MOHOB, MOHHAsA cuna, Temnepatypa). Mackupyiowne
KomnnekcoobpasoBaTenu (TMOMOYEBUHA, FTMOPOKCMNAMMH, NTMMOHHANA 1 WaBenesas Kucnota u ap.)
Ponb Mackupytowmx komnnekcoobpasosartenei B aHanmse.

16. | n Il ananuTuyeckas rpynna katmoHoB. ['pynnoBble peareHTbl. XapakTepHble peakumm Ha NOHbI:
Na+, K+, NH4+ ,Ag+ ,Hg22+, Pb2+.

17. lll n IV aHanuTnyeckas rpynna kKaTMoHoB. [ pynnoBble peareHTbl. XapakTepHble peakumm Ha
kKatnoHbl: Ca2+, Ba2+, Al3+ ,Cr3+, Zn2+ ,Sn(ll), Sn(IV).

18. AHanua cmecen kaTnoHos | 1 lll aHanuTuyeckux rpynn.

19. V n VI aHanutnyeckas rpynna kaTuoHoB. [ pynnoBble peareHTbl. XapakTepHble peakumn Ha
KaTnoHbl: Mg2+, Mn2+, Fe2+, Fe3+, Bi3+, Co2+,Ni2+, Cu2+, Mg2+.

20. KonnyecTBeHHbI aHanu3. Knaccudomkaums metonos. TpeboBaHus, NpenbsBnsemble K
peakunsiM B KONMYECTBEHHOM aHanmse. Ponb 1 3Ha4YeHne KONM4eCTBEHHOro aHanmaa B papmaunn.
21. A\cTo4HMKKM norpewHocTen aHanusa. [NpaBnnbHOCTb 1 BOCNPOU3BOANUMOCTb PE3YNbTaToB
KonmyecTBeHHOro aHanunaa. Knaccudumkaums norpewHocten. Cuctemarmyeckas norpewHocTb,
cny4danHas norpewHocTb. OueHka NpaBuNbHOCTM PedynbTaTtoB aHanmaa. Vicnonb3osaHune
cTaHOapTHbIX 06pasLoB.

22. HekoTopble NOHATUS MaTeMaTU4eCckon CTaTUCTUKU 1N UX NCNONb30BaHNE B KONMNYECTBEHHOM
aHanmae. CnyyaliHas BennynHa, reHepanbHas COBOKYMHOCTb, BbIOOpKa, pacnpeneneHve
CTblopeHTa.

23. Cratuctnyeckas obpaboTka u npeacTaBneHne pesynbTaToB KONMMYECTBEHHOrO aHanmaa.
CpenHee 3Ha4YeHve onpeaensieMor BeNNYMHbl, ClyYariHble OTKNOHEHMS, ANCnepcus,
[OBEPUTENbHbIN MHTEpBan.

24. CywWwHOCTb TUTPMMETPMYECKOro MeTofa aHannaa. Knaccudmkaums MetTonos.

25. TpeboBaHus K peakLmsM B TUTPUMETPUYECKUX METO4AX aHann3a.

26. MpurotoBneHve 1 cTaHaapTM3auns PacTBOPOB. TUTPaHTLI, paboyne pacTBopbI.
27. Cnocobbl TUTPOBaHNS: NpsiMoe, obpaTtHoe, 3amecTutenbHoe. CylWwHOCTb, NPUMEpHI.

28. KncnotHo-ocHOBHOe TuTpoBaHme. CylwHOCTb AaHHOro metona. Peakuum, ncnonb3yemble B
LAHHOM MeToAe, TPebOoBaHNUS K HUM.

29. Toyka aKBMBANIEHTHOCTM B TUTPOBaHUW, ee (pmkcaLns C NOMOLLbIO MHANKATOPOB.

30. MIHamkaTopHble owmnbkn. Teopmmn KMCNOTHO-OCHOBHbBIX MHAUKATOPOB, 30Ha M ToYka nepexoaa
OKpacku MHONKATOPOB.

31. KpuBble KNCNOTHO-OCHOBHOIO TUTPOBAHMS, UX PACYET 1 nocTpoeHwue. (Tpy Tvna KpUBbIX:
TVPOBaHWE CUbHOM KUCNOTbI CUNbHBIM OCHOBaHMEM, TUTPOBaHME Cnaboit KNCNOTbI CUNbHBIM
OCHOBaHWEM, TMPOBaHMEe cnaboro OCHOBaHWS CUbHOW KUCOTOW).

32. AunonmeTpus 1 ankanuMeTpust B bronorumn, MeamumnHe n goapmaumm.

33. OkncnuTENbHO-BOCCTAHOBUTENBHOE TUTPOBaHMeE. CYI.LI,HOCTb, Knaccugomnkaums. OcHoOBHble
TpGGOBaHI/ISI K peakuunsam.

34. 'HoukaTopbl B OKUCANTENbHO-BOCCTAHOBUTENIbHOM TUTPOBaHUKW. IHTepBan nepexona oKpacku.
MexaHn3m nx oencTems.

35. Pacyét n NOCTPOEHNE KPUBbIX OKUCNNTENIbHO-BOCCTAHOBUTENIbHOIO TUTPOBAHWA.

36. BnngaHne pH n katannsatopoB Ha CKa4yoK Mpu OKUCANTENbHO-BOCCTAHOBUTEIbHOM TUTPOBAHUM.
Ownbkn B fAHHOM BMIE TUTPOBAHMS.

37. lNepmaHraHatometpus. CywHocTtb MeTona. [NpurotoBneHne v ctaHoapTu3auns TUTPaHTOB.
Peakunn nepmaHraHarta B pasnuyHbix cpegax (pH).

38. NMogomeTpus. CywHOCTb MeTOAA, TUTPAHTbI, UHOUKATOPbI.
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39. MpnMeHeHne NnepMaHraHaTo- U NoaoMeTpUn B Brionorun, MegmumnHe 1 goapmamn.

40. XnopuogomeTpus. CywHOCTb MeTOAa, TUTPAHTbI, MHAUKATOPbI, MPUMEHEHNE.

41. bpomo- 1 6pomaTomeTpmst. CylwHOCTb METOAOB. TUTPaHTLI, MHAMKATOPbI. [pyMeHeHMe.

42. OuxpomatomeTpust. CywHOCTb MeToda. TUTpaHTbl, nHankaTopsbl. lNpumeHeHue.

43. PacueTtbl HaBeCcoK, KOHLEHTpaUWii 1 TUTpa pacTBOPOB B TUTPUMETPUYECKMX MeTo4ax aHannsaa.

44. ['paBumeTpudecknii Meton aHanmsa. CywHocTtb. Xon onpeneneHus. Pac4ét macchl
aHanmaupyemoit npobbl, PacyéT obbema ocanmtens. MNpenmywectsa n HegocTaTku. NprumMeHeHue.

45. MMoHsaTne 06 ocanmTtenbHOM TMTpoBaHun. CylwHOCTb, TUTPaHTLI. TpeboBaHNS K peakumnsaM.
Knaccudomkauus. iHoukaTopbl B 0CaaNTeNbHOM TUTPOBAHUM.

46. ApreHTomeTpuyeckoe TutposaHue. CylwHOCTb. TUTPaHTbI, NX MPUrOTOBIEHME U
ctaHpoapTtusauus. Knaccudumkaums apreHTometpudeckux metogos. Meton Mopa, CywHOCTb,
WNHOUKATOPbI, MPUMEHEHME.

47. OcagutenbHoe TutposaHme. Meton ®donbrapaa. CywHOCTb, TUTPaHTbI, UHAMKATOPbI,
NPVYMEHEHNeE.

48 OcagutenbHoe TutposaHune. Meton dasHca. CywHOCTb, TUTPAHTbI, MHANKATOPbI, NPUMEHEHNE.

49. CynbchaTtomeTpmyeckmii Metoq aHanmaa. CywHOCTb, TUTPaHTbI, MHAMKaTopbl. MepkypumeTpus.
CyWwHOCTb, TUTPAHTbI, UHAMKATOPbI.

50. MNoHATME 0 KOMMNEKCOMETPUYECKOM MeToAe TUTpoBaHus. CylHOCTb, TPEOOBaHNS K peakLmsM.
KomnnekcoHbl, cocTas, CBOMNCTBA, MEXaHU3M UX OENCTBUS.

51. MpurotoBneHne TUTPAHTOB B KOMMNEKCOHOMeTpuK. NprMeHeHne naHHOro Mmetona B bronorum,
MeavumHe 1 B oapmaumu.

52. TutpoBaHue B HEBOOHbIX cpefax. TUTPaHTbl, UHONKATOPbI, MPUMEHEHME.

53. lHcTpyMeHTanbHble MeToabl aHanuaa. Knaccudpukaums, npemmyiectsa no CpaBHEeHMo ¢
TUTPUMETPUYECKMMN 1 OPYrUMA MEeTOOaMN aHannsa.

54. OnTtnyeckme metogpl. Knaccudpukaums. CywHocTb. 3akoH ceeTonornoweHns byrepa -
NambepTa - bepa.

55. Metoabl konopumeTpun 1 cpotokonopumeTtpun. CywHocTb MeTonos. [locTonHcTBa 1
HepocTatku. [NpuMeHeHVe B hapMaueBTNYECKOM aHanumse.

56. CnektpodpoTomeTpus. CywHocTb Metoaa. JJoctomHcTBa U HegocTatku. [pMeHeHne B
hapmauunn.

57. KonnyecTBeHHbIn poTomeTpudecknin aHanms. CywHocTb MeToaa. YCnosus npoeBeneHns aHannsa
(BbIBOP POTOMETPUYECKON peakumm, ASIMHbI BOMHbI, KOHLUEHTPaUUN pacTBopa, ANNHbI KIOBETbI).

58. lNoTteHunomeTpuyeckuin meto aHanuada. OnpeneneHne KOHUEHTpaLnmn aHanm3npyemoro
BEleCTBa B NPSMON NOTEHUMOMETPUK (METOL rpadympoBOYHOro rpadouka, MeTon CTaHaapTHbIX
n06aBoK).

59 CywHOCTb NOTEHUNOMETPMYECKOrO TUTPOBAHUSA. TUMNbI MOTEHLNOMETPUYECKOrO TUTPOBAHUS.
ONeKkTpoabl, MPUMEHSEMbIE NPY PA3/INYHbBIX TUNAxX NOTEHUMOMETPUYECKUX TUTPOBAHWUIA.

60. MocTpoeHne 1 aHanM3 KPMBbIX NOTEHLMOMETPUYECKOrO TUTPOBAHUS. VIHTErpanbHble 1
omcbdpepeHLmanbHble KpuBble, METOL BTOPOW Npon3BoaHoM, Meton I'paHa. MpumeHeHne
NOTEHLUMOMETPUU 1 NOTEHLMOMETPUYECKOrO TUTPOBAHUS B doapMaLimn.

61. KongyktomeTpuyeckmin aHanus. lNpuHumn metoa. lNpsamas KoHOYKTOMEeTpuUs, hakTopbl,
BAVSIIOWNE HA 9KBUBANEHTHYIO 3/1EKTPOMNPOBOAHOCTb SNEeKTPONUTOB. [puMeHeHne B dpapmaumu.
62. KonoyktomeTpmyeckoe TutposaHue. CywHOCTb MeToaa. Tunbl KPUBbLIX KOHOYKTOMETPUYECKOro
TUTPOBaHWS, Ux aHann3. NpMMeHeHne KOHOYKTOMETPUYECKOrO TUTPOBAHNSI.

63. KynoHomeTpuyeckuin aHanus. MpuHumn metopa. Mpsamas kynoHomeTpums. Cnocobbl
onpegneneHns Konn4ecTsa dNeKTpnyecTsa, npowenwero 4epes pactsop. lNpnMeHeHne meToga.

64. KynoHomeTpuyeckoe TutposaHue. CywHocTb meToda. Ycnosus nposegeHus. NHankaums To4ku
9KBMBANEHTHOCTUW, NPUMEHEHNE MeTOAa.

65. Monsaporpadumyeckuin aHanns. Obwwme noHaTus. MpuHumn MeToaa. MNonsporpadunyeckme
Kpusble. [NoTeHumnan nonysonHbl. CBA3b AMGXY3NOHHOIO TOKa C KOHLEHTpaunen.
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6.2. KoHTponbHble BONPOCH! U 3a8aHns ONs NpOBEAEHNS TEKYLWEro KOHTPONSA 1 MPOMEXYTOYHOM
aTTecTaumm rno ntToram OCBOEHUS OUCLUMNIVHDI

NMPUMEPBI BUNETOB 014 NMPOBEOEHUNA TEKYLWENO KOHTPONA

Tembl 1-7

BUNET &1

1. Hannwwnte popmynbl n Ha3BaHus Bcex conei, 06pasoBaHHbIx rugpokenaom nHans(lll) c
KpeMHueBown kucnotor H2SiO3.

2. Hanmwwnte anekTpoHHy0 doopMyy 1 onpenenmTe BO3MOXHbIe BANEHTHOCTM aneMeHTa € 51.

3. MeTtonom BC nzobpasute ctpoeHune monekynbl gotopuaa kpemHus (IV). Ykaxute tun
rmbpransaumm LeHTpanbHOro atoma, kakosa popma aToit Monekynbl?

4. Cmewanm 0.8n 1.5H pactBopa rugpokcuga Hatpusa n 0.4n 0.6H pactsopa ruapokcuaa HaTpus.
KakoBa MonsipHasi KOHUEHTpaLms nony4eHHoOro pacreopa?

5. Onpepennte cteneHb guccounaumn n pH cnaboro ocHoaHmsa MOH B pacTtBope ¢
KoHueHTpauuen 0.02 monb/n, Kance=10-8.

6. Hannwwnte MonekynsipHoe, MONHOE U COKPaLWEeHHOEe NOHHO-MONEKYNSIPHBIE YPaBHEHUS TMAPONN3a
cynbpata KagMus 1 ykaxute cpelly pacteopa.

7. MonbepunTe KOappMLUMEHTEI METOIOM SNEKTPOHHOro 6anaHca B ypaBHeHun peakuun: Ca + HNO3
— Ca(NO3)2 + NH4NO3 + H20

BUJIET @2

1. Hanunwwnte dpopmynbl n Ha3BaHUs Bcex coneit, obpasoBaHHbIX ruapokcuaom mapradua(ll) c
MbllbSKOBOW kKncnoton H3AsO4.

2. HanuwuTe anekTpoHHy0 chopMyny 1 onpenennte BO3MOXHbIE BaIEHTHOCTU aneMeHTa € 41.
3. Metogom BC n3obpasute ctpoeHme monekynsl PH3.

4. 40Mn 60% pacTtBopa opTodOCHOPHON KMCNOTbl NNOTHOCTLIO 1.42r/Mn pa3baBneHbl BOAOK A0
obbema 2n. Onpenenntb MONSIPHOCTb M HOPMANbHOCTb MOYYEHHOrO pacTBopa.

5. Onpegnennte cteneHb anccoumnaumm n pH cnaboit kucnotel HA B pacTBope ¢ KOHUEeHTpaumei
0.01 monb/n, Koncc=10-8.

6. HannwunTe MmonekynspHoe, NoHOE U COKPaWEHHOE MOHHO-MONEKYNAPHbIE YPaBHEHNS rTMAPONM3a
xnopuga onosa(lV) n ykaxute cpegny pacrteopa.

7. MonbepnTte KO3MULMEHTLI METOLOM 3N1IEKTPOHHOr0 6anaHca B ypaBHeHUn peakummn: KMnO4 +
H202 = MnO2 + O2 + H20 + KOH

BUJIET €3

1. Hanmwwute cpopmynbl n Ha3BaHMs BCex conein, 06pasoBaHHbIx ruapokcuaom onosa(ll) ¢
opTodhocpopHoin kmucnoton H3POA4.

2. Hannwwure anekTpoHHYI0 OOpMyny 1 Ornpenenite BO3MOXHbIE BaIEHTHOCTY anemeHTa € 40.
3. Metonom BC n3obpasute ctpoeHme monekynbl N2.

4. Kak npurotosutb 1.51 pactBopa opTodpOCHOPHOR KUCNIOTbI C KOHUEeHTpauven 0.4 monb/n n3
pactBopa ¢ maccoBoi gonen 32.8% v nnotHocTbto 1.20r/mn.

5. Onpenennte cteneHb auccoumauumn n pH cnaboro ocHoaHms MOH B pacTBope ¢
KoHueHTpauuen 0.1 monb/n, Konce=10-7

6. HannwunTe MmonekynspHoe, NofHOE U COKpaLeHHOE MOHHO-MONEKYNAPHbIE YPaBHEHUS rMAponm3a
xnopugaa onosa (Il) n ykaxunte cpeny pacrsopa.

7. Monbepunte KOapPMLUMEHTBI METOLOM SNEKTPOHHOro 6anaHca B ypaBHeHun peakumn: Cu + HNO3
= Cu(NO3)2 + NO + H20

BUJIET €4

1. Hannwwute cpopmynbl n Ha3BaHMs Bcex conein, obpasoBaHHbIx rugpokcugom xpoma(lll) ¢
ceneHosow kmucnoton H2SeO4.

2. HanuwuTe anekTpoHHyI0 chopMyny 1 onpenennte BO3MOXHble BaIEHTHOCTU aneMeHTa € 54.
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3. Metonom BC n3obpasute ctpoeHme Monekynol H2Se. Ykaxute Tmn rubpmansaumm LeHTpanbHOro
aToMma, kakoBa dpopma 3TO MOnekynbl?

4. PaccuntanTte MonspHOCTb U HopManbHoCTb 40% pacTeopa xnopuaa Kanbuns, NAoTHOCTbIo 1.40
r/mn. Kakoii 06 bemM pactBopa CepHOM KNCNOTbI C KOHUEHTpaumer 0.3 Monb/n MoXeT
npopearvposarb ¢ 5 M1 3TOro pacTeopa.

5. Onpepnennte cteneHb anccoumaunn n pH cnaboi kncnotel HA B pacteope ¢ KoHUeHTpauumeit 0.1
monb/n, Konce=10-7

6. Hannwwnte MonekynsipHoe, NOMHOE U COKPaLEHHOE NOHHO-MONEKYNSIPHBIE YPaBHEHUS TMAPONN3a
cynbhria HaTpus 1 ykaxmuTe cpeady pacTteopa.

7. NMopnbepute KO3MPUUNEHTHI METOOM 3NIEKTPOHHOro 6anaHca B ypaBHeHun peakumm: Br2 + SO2
+ H20= HBr + H2S0O4

BUNET €5

1. Hannwwute cpopmynbl n Ha3BaHMs Bcex conein, obpasoBaHHbIX rugpokcuaom canHua(ll) c
opTodhocpopHoit kmcnoton H3POA4.

2. Hannwwute anekTpoHHY0 hopMyny 1 ONpenenmTe BO3MOXHbIE BAIEHTHOCTM anemMeHTa € 50.
3. MeTtonom BC nsobpasute ctpoeHne monekynbl okcuaa yrnepoga (V).

4. Kakoi 06bem 78% pacTBopa CEPHOW KMCNOTbI MAOTHOCTbIO 1.71r/Mn HYXHO B3ATb ANS
npurotosneHns 900mn 0.5H pacTsopa.

5. Onpenennte cTeneHb Anccoumnaumm n KOHCTaHTy amccoumaumm cnaboro ocHoBanns MOH B
pacTBope € kKoHUeHTpaumen 0.02 monb/n, ecnu B aToM pacTteope pH=10.

6. Hannwwnte MonekynsipHoe, MOMHOE U COKPaLWEeHHOEe NOHHO-MONEKYNSIPHbIE YPaBHEHUS TMAPONN3a
KapboHaTta HaTpus 1 ykaxute cpemy pacTeopa.

7. MopnbepnTe KOIMPULMEHTLI METOAOM 3N1EKTPOHHOroO 6anaHca B ypaBHeHUn peakummn: PbO2 +
HNO3 + H202 = Pb(NO3)2 + 02 + H20

BUJIET &6

1. Hanuwwute chopmynbl n Ha3BaHms Bcex conein, 06pasoBaHHbix rugpokcuaom tannus(lil) m
ceneHucrtomn kucnoton H2SeO3.

2. HanuwuTe anekTpoHHy0 chopMyny 1 onpenennte BO3MOXHbIE BaIEHTHOCTUN aneMeHTa € 57.
3. MeTtonom BC nzobpasute ctpoeHne monekynbl okcuaa cepbl (V1) SO3.

4. BbluucnuTte MONSPHYIO U HOPMarnbHYK0 KOHLEHTpauumn pacTsopa cepHom Kncnotbl (w=15%,
p=1.102r/mn).

5. KoHcTaHTa auccoumaumm yronbHon kucnotbl 4.5x10-7. Belancnnte cteneHb guccounaunm B ee
0.01 M pacTtBope, KOHUEHTpaLMIO MOHOB Bogopoaa u pH pacteopa.

6. HannwuTe MmonekynspHoe, NoMHOE 1 COKpaLeHHOE MOHHO-MONEKYNAPHbIE YPaBHEHUS rMaponmsa
cynbdpata UMHKa 1 yKaxuTte cpeny pacrtsopa.

7. Nopnbepute KO3EPUUMNEHTHI METOLOM 3NEKTPOHHOro 6HanaHca B ypaBHEHMUN peakLmn:
KMnO4 + Na2S + HCIl = MnCI2 + S + KCI + NaCl + H20

Tembl 16-20

1. 3apgaym aHanUTUYeCcCKom XumMmn. Xmmmnyeckmin aHanns. NMNoHATne o Ka4eCTBEHHOM U
KOMMYECTBEHHOM XMMNYECKOM aHanmse.

2. Bolumcnutb pH pacteopa, nonydeHHoro npubasneHnem k 3,5 n Bogpl 1 r a30THON KNCNOTHI
(p=1.,4).

3. Kakoi BennymHe fonxHa 6biTb paBHa KOHCTaHTa AMccoumaumm, YTobbl NpY KOHLEHTpaLnm
4710-2 M cTteneHb guccoumauun gocturna 1 %7

Tembl 21-23

1. Nepeuncnute TpeboBaHMs, NPenbSABNSEMbIE K OCaXAAEMON hopMe.

2. NpnMeHeHne ocanumTenbHOro TMTPOBaHUS.

3. KomnnekcomeTpuryeckoe TUTPOBaHME: CyWHOCTb, 06nacTb NPUMEHEHUs, cnocobbl 0BHAPYXeHNUS
KOHEYHOW TOYKM TUTPOBAHWS.
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4. OxapakTepunayiTe NpakTM4eckoe NpMMeHeHNne METOA0B KMCNOTHO-OCHOBHOIO TUTPOBAHMWS B
XUMUYECKOM aHannse.

5. Obs3aTenbHO N coBnaneHne TOYKN 3KBUBANEHTHOCTM M KOHEYHOW TOYKM TI/ITpOBaHI/Iﬂ? OrtBert
NOACHUTE.

MPUMEPBI 3AOAHU A4 NMPOBEOEHNA MTOFOBOW ATTECTALIMM (3K3AMEHA) MO
NTOIr'AM OCBOEHUA ONCUNTIIVHDI

BUNET @1

1. Dante onpeneneHve. Okcugbl - ato ?.. HoMeHknaTtypa oKkCuaos, NpuBeanTe npuMeps.

2. Hannwwure coBpeMeHHyo hopMynnpoBKy nepunoguyeckoro 3akoHa .M. Menneneesa.

3. [ante onpeneneHune : XumMmnyeckas CBasb - aT0?..

4. NaiiTe onpeneneHne: SHTanbnns - 3710.... YTo Takoe ctaHOapTHas aHTanbnus obpasoBaHus
BewecTea?

5. [lainte onpeneneHuns: pacteBop - 3T0?; pacTBOpPUTESb- 3TO?

6. MNonbepute KO3APUUNEHTHI METOLOM 3/IEKTPOHHOr0 6anaHca, yKaxumnte OKUCIUTENb U
BOCCTaHoBMTENb B ypaBHeHun peakumm: Ca + HNOS3 = Ca(NO3)2 + NH4NO3 + H20

7. ChopMynupyinTe OCHOBHbIE MONoXeHus Teopun A. BepHepa. (onucaHne KOMNAeKCHOro
COeOVHEeHus).

8. Kak 1 no4yemy nameHsoTCsa onsnyeckme 1 xmMmyeckme CBoNCTBa NpocTbix BewecTs B psaay Li, Na,
K, Rb, Cs, Fr? Ykaxunte KkoHpUrypaumnio BaneHTHOro YpOBHS U CEMECTBO AAHHbIX 3/IEMEHTOB.

9. HazoBuTe annoTponHble goopMbl yrnepoaa, onvmnTe nx onsmnyeckme CBONCTBea.
10. JonuwuTe n Ha3oBUTE NPOAYKTbl XMMUYECKUX peakLnii:

02+Ca= 02+CH4=

0O2+P= 02+NH3 =

11. 1-a nogrpynna | aHannTM4Yeckom rpynnbl KATUOHOB.

BUJIET &2

1. Onpe,u.envlTe CTEeneHn OKUCNEHUs 3N1eEMEHTOB B (popMynax N Ha3oBUTE COeONHEHUS: GeS,
Mn203, NaOH

2. CTpoeHue nepuoanyeckoin cuctemol [0.M. MeHneneesa (Manbie 1 6onbline nepuoapl, raeHas u
noboyHas Nnoarpynmnbl).

3. Hanuwwnte He MeHee Tpex NpUMEPOB COEANHEHWI C Pa3NNYHbIM TUMOM rMbpuan3aumm
LLeHTPaNbHOro atomMa C ONUCaHNEM X FTEOMETPUYECKON OOPMBbI.

4. HannwwTe BbipaxeHne Ans MU3MEHEHUs SHTEMbNUM peakuun. YTo Takoe aK30- 1
3HO0TEPMMYECKME PeakLnn C TOYKN 3PEHNS SHTaNbNUN?

5. NanTe onpenenexHve n Hanvwmnte Oopmyny BbipaXkeHns MacCoBOW OONN N MONSIPHON
KOHLIEHTpauumn pacTBOPEHHOr o BELWEeCTBa, yKaXnte pa3MepHoOCTN BCEX BENMNYMH.

6. Hdavnte onpeneneHve: OKMCAUTENBHO-BOCCTAHOBUTENbHbIE peakummy - 3107, YTo Takoe
OKUCNUTENb N BOCCTAHOBUTENb?

7. Hazoeute coennHeHnne Ag[Co(NH3)2(NO2)4], onpeaenute komnnekcoobpasosaTtesb, 3apsia
KoMnnekcoobpasoBartens, KOOPAMHALMOHHOE YMCO, HAMWWKTE BblpaXeHne Ons KOHCTaHTbl
YCTOMNYMBOCTU KOMMIEKCHOW YaCTuULbI.

8. JonnwuTe n Ha30BMUTE NPOOYKTbl XUMUYECKUX peakLmii:
Li+O2= Li+ClI2=
Li+N2= Li+S=

9. Kak 1 no4yemy n3MEHSI0TCS oM3nyecKkue 1 xMMm4eckmne CBoncTea NpocTbiX BewecTs B pagy C, Si,
Ge, Sn, Pb? YkaxuTe KoHoMrypauuno BaneHTHOro YpoBHS U CEMENCTBO OAHHbIX 9/IEMEHTOB.

10. HazoBuTe annoTponHble hopMbl anemeHToB VI A rpynnbl, onvwnte nx ouanyeckne CBOMCTBaA.
11. Bropas aHanutuyeckas rpynna KaTuoHOB: XxapakTepucTuka, oblime peakuum rpynrboi.

BUNET €3
1. OnnwuTe Knaccmunkauuo oKCMA0B, NPUBEANTE NPUMEPDI.
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2. OxapakTepuayinte rnasHoe 1 nobo4Hoe (opbrTtanbHOe) KBAHTOBbLIE YMcna

3. YTo Takoe BaneHTHOCTb? [anTte onpeneneHnda ¢ TO4KMn 3peHna Teopun o6pa30|3ava XUMUYECKOW
CBA3UN N C TOYKKN 3PEHNA SNTEKTPOHHOIO CTPOEHNA aTOMa.

4. CchopMynumpyiiTe 1 HaNnUWNTE MateMaTnyeckoe BoipaxeHue 3akoHa lecca. CopopmynupyiiTe osa
ero cneacTeus.

5. Y10 TaKko€ UCTUHHbIE N NOTEHUMANbHbIE SﬂeKTpOHVITbI?

6. NMonbepute KOSPPULMNEHTL METOLOM 3MIEKTPOHHOrO BanaHca, ykaxuTte oKUC NuTenb n
BOCCTaHoBMTENb B ypaBHeHn peakumm: Na2SO3 = Na2S + Na2S04

7. Y70 Takoe geHTaTtHOCTb NMraHaos? MNpueeaute NpuMepbl MOHO- 1 BUAEHTATHbIX NMraHaoB.
8. JonnwuTe n Ha30BMUTE NPOOYKTbl XUMUYECKUX peakLmii:

Na+0O2= Li+H20=

Li+H2= Li+H2S04=

9. Kakyto rubpuaunsaumio NMeeT yrnepos B anmase, rpacgpurte n kapbuHe? KakoBo CTpOEHME 3TUX
annoTponHbIX oopm?

10. Kak 1 no4yeMy naMeHsItoTcs omanyeckmne n XmMmyeckmne CBOMCTBa NPoCThiX BewecTs B psaay O, S,
Se, Te, Po? Ykaxute KkoHGUrypaumno BaneHTHOro yPOBHS M CEMENCTBO AAHHbIX 3/IEMEHTOB.

11. TpeTbs aHanuTU4Yeckas rpynna kaTMoHOB: XxapakTepucTika, obwme peakumm KaTMoHoB rpynbl.
BUJIET €4

1. Onpepnennte CcTeneHn OKNCNEHNS 3NIEMEHTOB B oOpMynax 1 HazosuTe coeanHeHns: Mn207,
Cu2S, KOH

2. OxapaktepuayinTte MarHUTHOE 1 CNMHOBOE KBAHTOBbIE YMCha.

3. CahopMynumpyinTe OCHOBHbIE NONoXeHNs MeTtona BaneHTHbIX CBA3EN.

4. Nante onpepneneHne: 9HTpOI’IVI$i - 9T0..... Kakune npoueccCbl ConpoBoXOarTCA YMEHbLIEHNEM
JQHTpONMKN, a Kakme - yBenmqumeM?

5. [laiiTe onpeneneHne n HanuwmTe YOPMyIy BbipaXXeHNs1 MONSNIbHON KOHLEHTpaLUN 1
HOPManbHOCTM PAaCTBOPEHHOIO BELWECTBA, YKaXNTE Pa3MEPHOCTU BCEX BENNYMH.

6. Hante onpepneneHnsd: BOCCTaHOBNEHUE - 9T0?; OKUCNEHNE - 3TO?..; CTEMEHb OKUCNEHNS - 3TO?..

7. Hazoeute coennHernne Ag[Co(NH3)2(NO2)4], onpeaenute komnnekcoobpasosaTtesb, 3apsi
KoMMnekcoobpasoBartens, KOOPAMHALMOHHOE YMCO, HANWWWTE BblpaXeHne Ons KOHCTaHTbl
HECTOMKOCTM KOMMIEKCHOM YacTuubl.

8. Kak 1 noyemy nsmeHs10TCS omsnyeckme n xummndeckne ceonctea B psaay Be, Mg, Ca, Sr, Ba, Ra?
YKaxunte KoHUrypaumio BaneHTHOro YpOBHS M CEMENCTBO AaHHbIX 3/1IEMEHTOB.

9. JonnwunTe 1 Ha30BUTE NPOOYKTbl XMMUYECKMX peakLWiA:
C+02= C+H2

C+F2=C+S =

10. JonvwunTe 1 Ha30BUTE NPOLYKTbl XMMUYECKUX PEaKLMIA:
S+H2= S+02=

S+C= S+Al=

11. YeTBepTas aHanuTmnyeckas rpynna KaTMoHOB: XapakTepucTvka rpynnbl; obwme peakumm
KaTVOHOB.

7.1. OcHOBHas nuTteparypa:
1. MiBaHoB B.I". OcHoBbl xuMuun: YyebHuk / B.I'. MiBaHos, O.H. Nesa. - M.: KYPC: HNLU NHDPA-M,
2014. - 560 c. Pexum goctyna: http://znanium.com/bookread.php?book=421658

2.boromonosa W.B. HeopraHnyeckas xumus: yiebHoe nocobue / U.B. Boromonosa. - M.: Anbha-M:
NH®PA-M, 2009. - 336 c. Pexum goctyna: http://znanium.com/bookread.php?book=176341

3. MuHka H.J1. Obwas xnumus : yuebHoe nocobue [oNst CTyAEHTOB HEXMMUYECKMX CreumnanbHOCTel
BbiCLIMX y4ebHbIx 3aBeneHnid] / H. J1. MnuHka .? U3a. ctep. ? Mockea : KHoPyc, 2013 .7 746, [2] c.
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4. nnHka, H.J1. Obwas xumuns : [yuebHoe nocobue ans sy3os] / H.J1. FnnHka ; non pea. o.x.H. A.W.
Epmakosa .? M3a. 30-e, ncnp. ? Mocksa : UHterpan-Iipecc, 2008 .? 727 c.

7.2. lononHutenbHasa nuteparypa:

1. KapanetbsaHu M.X., OpakuH C.U. Obwas n HeopraHnyeckas xumus, 2000. 592 c.

2. AxmeToB H.C. Obwas n HeopraHmyeckas xmmus.- 8-e uag., ctep.- Clb: JlaHb, 2014. - 752 c.
http://e.lanbook.com/view/book/50684/

3. AxmeTtoB H.C. Obwas n HeopraHunyeckas xumus : Yueb. ons ctyd. XvM.-TexHon. cneu. By3os / H.C.
AxmeToB .? 5-e uag., ucnp. ? M. : Boicw. wk., 2003 .? 743c.

4. Yran A.4. Obwas n HeopraHmyeckas xmmns : Yueb. ons cTyaeHTOB BY30B, 00y4aroWwmxcs no
HanpasneHuto n cneu. "Xumng" / A.A.Yrain .? 3-e uaga., ucnp. ? M. : Boicw. wk., 2002 .? 527¢

7.3. UHTepHeT-pecypcCbl:

Anxmnmuk - http://www.alhimik.ru/

Anxumuk - http://www.alhimik.ru/

Poccuiickuin xummko-aHanutuyeckuin nopran - http://www.anchem.ru/
Poccuitcknin xumnko-aHanutnyecknin noptan - http://www.anchem.ru/
Xumuk - http://www.xumuk.ru/

XuMmunyeckun noptan - http:// www.chemport.ru/

Xumnyeckun cpakynbtetr MI'Y - http://www.chem.msu.ru/

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne oUCLUMNINHbI(MOAYS)

OcBoeHve gncunnnuHbl "Xumng" npegnonaraet UCNONb30BaHWE cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeauiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOMUT U3 UHTErpPUPOBAHHBIX NHXEHEPHbIX CUCTEM C €QUHON CUCTEMOM YnpaBseHus, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCMPOU3BEAEHUS 1 BU3yanv3auum noboin BuaAeo n ayamno
NHpopMauUK, NONy4eHNs 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas koMnnekraums
MyNbTUMELVNAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 O0MOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3NEMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKUMM, MPaKTUYECKNE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 DOCTYMHOW ANS HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 00y4eHMs, B TOM YMCE C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust TakXxe OCHaleHa WMPOKOMOIOCHbLIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0OBaHMEM NMEET COOTBETCTBYIOLEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

1. MynbTuMeaniiHbI NPOEKTOP 1 HOYTOYK.
2. Matepwuanbl ons NpoBeAeHNs MHTePakTUBHOro onpoca

MNporpamma coctaBneHa B cooTBeTCTBUM C TpeboBaHnsamMm @I OC BINO u yyebHbIM NnaHom no
HanpasneHnto 05.03.04 "maopomeTteoponorns” n npodpunto nogrotoskn Meteoponorus .
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Mporpamma ancumnnuHbl "Xumnsa"; 05.03.04 M'mapomeTteoponorus; AoueHT, K.H. Baneesa IM.P. , noueHT, K.H. (aoueHT) Kytbipesa M.I1.

ABTOpP(bI):
Baneesa I'.P.

KyTtbipesa M.I1.

PeueH3eHT(bl):
Ynaxosuy H.A.

PervnctpaunonHbiii Homep 220417

CtpaHnua 47 ns 47.
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