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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
Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 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 220317
CtpaHnua 6 n3 40.
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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)):

PerncrpaumnoHHblii Homep 220317 DAEKTPOHHEH
Crpanunua 13 n3 40. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



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

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)

Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKoCTb g%%’:::;;g:;gzg;
AucumnnmHel I:’cemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
NnoAroToBka K
TeCTMPOBAHIO 1 TecTupoBaHue
Tema 2. CtpoeHune NoAroToBka K
2. 1 2 TeCTUPOBaHN
atoma TeCTUPOBAHNIO 0 ecTiiposaine
NoAroToBka K
TeCTMPOBAHIIO 0 TecTupoBaHue
NnoAroToBka K
KOHTPObHOW 1 Kgggggnb"'aﬂ
paboTte P
4 Tema 4. Xumnyeckas 1 4 Egﬂggﬁiﬁ%; 0 KOHTPONbHas
" |cCBA3b 1 BANEHTHOCTb T
CBSI3 aneHTHoC pabote paboTta
noaroToeka K
KOHTPOSbHOW 0 KC;I%'(I’)E)r(;ﬂbHaFI
paboTe P
NnoAroToBka K
TeCTMPOBAHIO 1 TecTupoBaHue
Tema 7. noAroToBka K
7. |OkncnuTenbHO-BOCCTaHQBUTENBHILIE -8 TeCTIDOBAHMIO 0 TecTMpoBaHune
npouecchl P
NoAroToBka K
TeCTMPOBAHIIO 0 TecTupoBaHue
noaroToBKa K
TECTUPOBAHMIO 1 TecTMpoBaHune
Tema 8. KomnnekcHble noaroToBka K
8. coeanHeHus 1 8-9 TECTUPOBaHNIO 0 TecTiposaHie
noaroToska K
TECTVPOBAHMIO 0 TecTupoBaHue
roaroroeka K 1 YCTHbI OnpocC
Tema 10. OnemeHTsl 1A yCTHOMYy Ornpocy
rpynnbl: 6epunnuin, i NoaroToBka K o
10. MarHuin, KanbLum, 1 10-11 YCTHOMY onpocy 0 yCTHBI Onpoc
CTPOHUMIA, Bapuii NOLrOTOBKA K -
OAroToeka 0 YCTHbIA OnNpocC
YCTHOMY Onpocy
MOAroToBka K 1 YCTHbIIA ONpoC
Tema 11. OnemeHTol l1IA yCTHOMy Ornpocy
noarpynnol: 60p, i NoaroToBka K o
11'anm0M|/|H|/||7|, rannuan, 1 112 yCTHOMY onpocy 0 ycTHBI onpoc
NHOWA, Tanmn NOOroTOBKA K B
OArotoska 0 YCTHbIA onpoc
YCTHOMY onpocy
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 13. SnemeHTbl VA NOAroToBKaA K ] .
rpynnbl: a3oT, YCTHOMY OMpOCY yCTHbIV ONpocC
doocdoop, noarpynna
MbllWbsKa N UX noaroToska K o
13. 1 13-14 THbI on
3 COEeANHEHNS. 3 YCTHOMY Onpocy 0 ye onpoc
MurpaumoHHbIA LKA
asora. Pukcauus noaroToeka K THBIN on
asorta. yCTHOMY onpocy 0 ye onpoc
Tema 14. VIA rpynna: MOAroToBKa K 0 YCTHBIN OMPOC
Kucnopog, cepa yCTHOMYy Orpocy
nogrpynna ceneHa n ux noaroToska K o
14. 1 14-1 THbI on
COEANHEHNS. 5 YCTHOMY Onpocy 0 ye onpoc
MurpaumnoHHbIA LK NOAroTOBKA K
kncnopoga. O30H. YCTHOMY ONPOCY 1 YCTHbI Onpoc
noarotoBka K
KOHTPONbHOW 2 K(;g;gganaﬂ
pabote P
Tema 15. VIIA rpynna: NOAroToBKa K
15.{ranoreHbl 1 nx 1 15-16 |KOHTpONbHOM 0 E(;l%gggﬂbHaﬂ
COelVHEHMSI. pabote
noaroToBka K
KOHTPO/bHOW 0 Kgg;gganaﬂ
paboTe P
MOAroToBka K 0 TectTuposaHue
Tema 17. OcHOBHble TECTMPOBAHWIO
NMOHATNS noaroToBka K
17. KONMYECTBEHHOIO 1 1 TECTUPOBAHWUIO 1 TecTposaie
L NoAroToBka K
TECTVPOBAHMIO 0 TecTupoBaHue
noaroToBka K
. " TECTMPOBAHMIO 1 TecTupoBaHue
ema 18.
18.| paBumMeTpU4eCKmni 1 12 :gCﬂTrV?nggﬁl/ll(fo 0 TecTmpoBaHune
aHanms. P
noaroToBka K
TeCTUPOBAHIIO 0 TecTupoBaHue
noaroToska K
. " TECTMPOBAHMIO 0 TecTupoBaHue
ema 19.
19.|TutpumeTpuryeckmnii 1 13 :gg;@:gi;}o 1 TecTupoBaHue
aHanua. P
noaroToska K
TECTMPOBAHMIO 0 TecTupoBaHue
noarotoBka K
KOHTPObHOW 2 K(.;I%LEZJ‘IbHaH
paboTte P
Tema 20. MeToapl no4AroToBka K
20.|TuTpnMeTprnYeckoro 1 14 |KOHTPONbHOM 0 Kzggaganaﬂ
aHanmaa. paboTe P
noaroToBka K
o KOHTPONbHas
KOHTPOSIbHOW 0 Zéoggn a
paboTe P
PervcTpauunoHHblii Homep 220317 ﬁ ; ;?{II;BEPPC(I:I:{I?T%'I;I‘
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Buabl
N Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl cemecTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
noAaroToBka K 1 -
THbIN
YCTHOMY OMnpocy ye onpoc
Tema 22. rnooroTtoBka K
22./9neKTpoxmMmnyeckme 1 16 CTHOMY OMDOC 0 YCTHbI ONpoC
MeTOoLbl aHanm3a y y onpocy
NOAroTOBKa K -
THbIA On
YCTHOMY onpocy 0 ye onpoc
NnoAroToBka K
o KOHTPOSbH
KOHTPONbHOW 0 p216oggn a
pabote
o4 Tema 24. Ananus 1 18 Egﬂggﬁiﬁ%; 0 KOHTPONbHas
"|KOHKPETHbIX 06 BHEKTOB. T
OHKpe 06bekTo pabote paboTta
NOAroToBKa K
KOHTPOSbHOW 2 EZ%LEZ”"H%
paboTte
Ntoro 18

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.

Tema 2. CtpoeHue atoma
TecTnposaHune , npuMMepHbIe BOMpPOCHI:

VcTopus passutua npencrasneHunin o cTpoeHun atoma. Teopust bopa. BonHoBas Teopus cTpoeHus
aroma. [lBorictBeHHas npupoaa anekTpoHa. MpuHumn HeonpeaeneHHocTu. MNoHATMe 06
3NeKTPOHHOM obnake. SnekTpoHHas NNOTHOCTb. PanmanbHoe pacnpeneneHne anekTpoHHOM
NAOTHOCTM OKONO sApa atoMa BOAOPOAa B OCHOBHOM 1 BO3OY>XAEHHOM COCTOSHUSAX. [ToHSATHE O
paguyce atoma. KBaHTOBblE YMCNa Kak XxapakTepucTukm COCTOSHUS anekTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [OHATUA: 3HEepPreTUYeCcKUn ypoBeHb, NOOYPOBEHb, SNEKTPOHHbIV CON, 9NEeKTPOHHAas
obonoyka, atoMmHas opbutans (AO). MpuHumn Maynu n eMKOCTb 3NEKTPOHHbBIX 06onoyek. MNpasmno
XyHIa 1 nopsaoK 3anofHeHns atoMHbix opbutaneit. Mpasuna Kneukosckoro. CtpoeHne
9NEeKTPOHHbIX 0060/104EK aTOMOB 3NIEMEHTOB. DKPaHNPOBaHWE 3apsana anekTpoHamn. OdekT
NPOHVKHOBEHUS 3N1EKTPOHOB K 84pY.

TecTnposaHune , npuMMepHblie BOMpPOCHI:

PerunctpaumnoHHbii Homep 220317 5AE
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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.

TecTnpoBaHue , npmMMepHbIe BOMpPOChI:

Victopus pa3suTtusa npencrasneHnin o CTpoeHun atoma. Teopus bopa. BonHoBas Teopus cTpoeHns
atoma. [1BoiicTBEHHas npupoaa anektpoHa. MpuHuun HeonpeaeneHHocTU. MNMoHsTUE 06
3NEeKTPOHHOM obnake. SneKkTpoHHasi NNOTHOCTb. PaamanbHoe pacnpeneneHne anekTpPOoHHOM
MAOTHOCTW OKONO siApa atoMa BOAOPOAa B OCHOBHOM U BO3OYXAEHHOM COCTOSIHUSAX. [TOHSITHE O
panuyce atoma. KBaHTOBbIE YMCna Kak XapakTepuCTUKN COCTOSIHUS 3N1IeKTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [OHATUSA: 3HEepPreTU4YecKnin ypoBeHb, NOAYPOBEHDb, NEKTPOHHbIA CNOW, 3NEeKTPOHHAS
obonoyka, atomHas opbutans (AO). MpuHuKMn Maynu n eMKoCcTb 3aNeKTPOHHbIX obonoyek. MNpasunno
XyHIa 1 nopsinoK 3anofHeHnst atoMHbIx opbutaneit. Mpasuna Kneukosckoro. CTpoeHne
3NEKTPOHHbIX 0060/104EK aTOMOB 3IEMEHTOB. DKPaHNpPOBaHWe 3apsaa SnekTpoHaMn. dpdeKT
NPOHWKHOBEHMUS SNEKTPOHOB K S4pY.

Tema 3. NMepuoaunyeckumn 3akoH, Nepuoanuyeckas tabnuua O.U. MeHpeneesa.
Tema 4. Xumunyeckas cBsi3b U BaleHTHOCTb
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

OCHOBHbIE 0COBEHHOCTU XMMNYECKOrO B3aMMOAENCTBMSA (XUMNYECKOWN CBA3UN) N MEXAHW3M
06pas30oBaHNs XMMMYECKON CBA3M. HacbilaeMocTb 1 HanpaBneHHOCTb XMMUYECKOWN CBA3M.
KBaHTOBOMEXaHM4Yeckas TpakToBka MexaHn3ma obpa3oBaHns CBA3U B MONEKyne BoOpoaa.
OCHOBHbIE TUMbl XMMUYECKOW CBA3W: KOBANEHTHAs (HenonsapHas v nonspHas), MoHHas,
meTannmyeckas. OCHOBHbIE MONOXEHNS Teopun BaneHTHbIX ceasen (BC). OcobeHHOoCTM
06pasoBaHns CBA3€EN NO JOHOPHO-aKLENTOPHOMY MexaHu3amy. MHoroueHTpoBas cBs3b. BaneHTHOCTb
XUMUYECKMX SNEMEHTOB. IcTopns pa3BMTNS NOHATUS BANEHTHOCTU. Pa3nnyHble TPakTOBKM MOHSATUS
BaSIEHTHOCTM B COBPEMEHHOM XMMUKN. BaneHTHOCTb ¢ no3uuum Teopun BC. BaneHTHOCTb s-,p-,d-,f
-9NneMeHToB. [ToCTosIHHas n NnepeMeHHas BaneHTHOCTW. BaneHTHOCTb 1 CTeneHb OKUCNEHNS aTOMOB
SNEMEHTOB B UX CcoeanHeHnaX. KonuyecTBeHHbIe XapakTepuCTUKN XMMUYeckux ceasen. Nopsanok
cBsA3UN. SHeprusa cesa3n. [nnHa ceA3n. BaneHTtHbll yron. CTeneHb MOHHOCTU CBSA3N. OAEKTUBHDIE
3apsabl XMMUYECKUN CBA3AHHbLIX aTOMOB M CTEMEHb MOHHOCTU CBA3U. [IMNONbHbBIA MOMEHT CBS3MN.
CTeneHb MOHHOCTU CBA3U KakK (PYHKLMSA Pa3HOCTY 3N1EKTPOOTPMLATENIbHOCTM B3aMMOAENCTBYIOWMX
atomoB. IMnonbHbI MOMEHT MHOrOATOMHOIM MONeKy nbl. DakTopbl, onpenensowme BenninHy
OVNONbHONO MOMEHTA MHOrOATOMHOM Monekynbl. KoHuenuns rmbpnansaumm atoMHbIx opbutanei u
MPOCTPAHCTBEHHOE CTPOEHME MONEKyn 1 noHoB. OCOBEHHOCTM pacnpeneneHns aneKTPOHHOM
MNOTHOCTW rMbpuaHbix opbutaneii. MpocTeliwne Tunbl rMbpuansaunn: sp, sp2, sp3, sp3d2.
Mbpnamsaums ¢ y4actmeM HenoLeNneHHbIX 9NEKTPOHHbIX nap. MNpocTpaHCcTBEHHAaA KOHGUrypauns
monekyn un noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsHue ottankmaHmns anekTPOHHbIX Nap Ha
NPOCTPaHCTBEHHYIO KOHUrypauuto monekyn. Teopuns monekynspHboix opbutanein (MO). OcHoOBHbIE
nonoxenusa teopun MO. SHepreTudeckas auarpamma. Cesasbiatowme un paspbixnawwme MO.
SHepreTuyeckue auarpammbl MO [BYXxaTOMHbIX MONekyn anemeHToB 2-ro nepuoga. U - n [I-MO.
OTHOCUTENbHASA YCTOMYMBOCTb OBYXaTOMHbIX MONIEKY/ N COOTBETCTBYIOLWMNX MONEKYNSPHbIX MOHOB.
CpasHeHune Teopuin BC n MO. BogopoaHas ceasb. [Mpypona BoAOPOOHON CBA3M, ee
KONMYECTBEHHbBIE XapaKTepPUCTUKN. Mex- 1 BHyTpMMONeKynspHas BOAoOpoaHas cBa3b. BogoponHas
CBSI3b MeX4y Monekynamu otopoBoaopoaa, BOAbl, aMMMaka.

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 KOHoUrypauumto Monekyn. Teopusi MonekynsipHoix opbutaneiin (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
MPOCTPAHCTBEHHYIO KOHoUrypauuo Monekyn. Teopusi MonekynsipHoix opbutaneii (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.

Tema 5. DHepreTuka xummyeckux rnpoueccos. XMMuyeckas KWHeTMKa 1 pasBHosecue
Tema 6. PacTBOpbI M peakuum B BOOHbIX pacTBopax

Tema 7. OKncnuTenbHO-BOCCTaHOBUTENbHbIE NPOLLECChI

TECTUPOBAHWE , NPUMEPHbBIE BONPOCHI:
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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.

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

JKNCNIMTENbHO-BOCCTAHOBUTENbHBLIE peakLmm, UX TUMbl, COCTaBneHne ypaBHeHui. Monbop
KO3(ppMLMEHTOB: METOL 3NEKTPOHHOro banaHca. Penokc-noTeHuman, kak KonmyecTBeHHas
XapakTepucTnka OKUCIUTENIbHO-BOCCTAHOBUTESIbHOM CUCTEMbI (OLIeHKa HanpasieHns 1 NOMHOTHI
NPOTEKaHNS OKMCNUTENBHO-BOCCTAHOBUTENbHBIX peakumnii). 3aBUCMMOCTb MeXdy penoKc-
noTeHumnanamm CUCTEM U N3MeHeHneM aHeprum 'mbbca. PaBHoBecKe Ha rpaHuLe MeTann/pacTeop,
NBOVHON 9NEKTPUYECKMIA CNON. DNEKTPOLAHbIV noTeHuman. YpasHeHne HepHcta. CtaHOoapTHbIV
SNEeKTPOAHbIN NoTeHuman. BooopoaHbln anekTpon, an1eKTpoabl CPaBHEHUS. DNEKTPOXUMUYECKUA P
HanpsXeHns Metannos. [anbBaHNYECKUIA ANEMEHT, €ro 9.4.C. INekTponun3. IHepTHbIE N aKTUBHbIE
anekTpoabl. CxeMbl MPOLECCOB Ha ANeKTpoaAax Npu 3NeKTPOonM3e pacnnaBoB M BOAHbIX PaCTBOPOB.

Tema 8. KomnnekcHblie coeaguHeHUus
TecTMpoBaHue , NpUMepPHbIE BONPOCHI:

Mertannbl B nepunogudeckon cucteme. Knaccudpmkaums metannos no nx gousnYeckum n XMuMm4eckmum
ceoncTBaM. MeTannuyeckas u KOBaneHTHas CBA3b B MeTannax. BnnsHue aHeprum Kkpuctannm4yeckom
CTPYKTYpbl HA don3myeckune (Temneparypa nnasneHnus U KUNeHUs, SNeKTPornpoBOAHOCTb) U
XMMU4yeckue (B3anMo4encTene ¢ BOAON, KNCNOTaMu, Weno4yamu, HemeTannamm) CBonCTea MeTansos.
Kopposus metannos. 3akOHOMEPHOCTU B UBMEHEHMMN SNEKTPOHHON KOHPUrypauun, BennmymH
pannycoB, 3HePrum noHmsaumm atoMmoB. Ocoboe NONOXeHUE NUTUS. DHEPTUS KPUCTANINYECKON
peweTkmn, PrM3n4ecKne n XMMmM4Yeckme CBOMCTBa NPOCTbIX BewecTB. OCOBEHHOCTN B3aMOLENCTBUSA
LWeNoYHbIX MeTannoB C BOAOW B pAdy NMUTUR - Le3ni. 3aKOHOMEPHOCTN B CTPOEHUU U CBONCTBAX
(TepMmyeckast yCTONYMBOCTb, KUCNOTHO - OCHOBHblE CBOMNCTBA ) OCHOBHbIX TUMOB COEANHEHWIA:
OKCWOOB, NEPOKCMAOB, KapboHATOB, r'MAPOKCUAOB 1 ranoreHnaos. [uaroHanbHoe CXOACTBO
NNTUIRA-MarHui. MNMonyyeHre WenoYHbIX MeTannoB N3 NPUPOLHbLIX COeANHEHUN. MPUMEHEHMNE WEeNOYHbIX
METannoB 1 UX COeaNHEHWI.

TecTMpOoBaHue , MPUMepPHbIe BOMPOCHI:

MeTtannbl B nepunogudeckon cucteme. Knaccuprkaums metannos no nux goUsnYeckum 1 XMuMm4eckmum
ceoncTBaM. MeTannuyeckas u KOBaneHTHas CBA3b B MeTannax. BnnsHue aHeprum kpuctannm4yeckom
CTPYKTYpbl HAa don3myeckune (Temneparypa nnasneHus U KUNeHUs, SNeKTPornpoBOLHOCTb) U
XMMMyeckue (B3auMoLencTene ¢ BOA4ON, KNCNOTaMu, Wenovyamu, HemeTannammn) CBoncTesa MeTansos.
Kopposus metannos. 3akOHOMEPHOCTU B UBMEHEHMM SNEKTPOHHON KOHPUrypauun, BennmymH
panmnycoB, aHeprum noHmsaumm atomoB. Ocoboe NONoXeHUe NUTUS. HEPrUs KPUCTANINYECKON
peweTkmn, PrM3n4eckne n XMmMmn4yeckme CBoMNCTBa NPOCTbIX BewecTB. OCOBEHHOCTN B3aMOLENCTBUSA
LWenoYHbIX MeTannoB C BOAOW B pAdy NMUTUR - Le3ni. 3aKOHOMEPHOCTW B CTPOEHUM U CBONCTBAX
(TepMmyeckast yCTONYMBOCTb, KUCNOTHO - OCHOBHblE CBOMNCTBA ) OCHOBHbIX TUMOB COEANHEHWIA:
OKCWOO0B, NEPOKCMAOB, KapboHATOB, r'MAPOKCUAOB 1 ranoreHnaos. [naroHanbHoe CXOACTBO
NNTUIRA-MarHui. MonyyeHre WenoYHbIX MeTannoB N3 NPUPOLHbLIX COeANHEHUN. MPUMEHEHMNE WEeNOYHbIX
METansnoB 1 X COeANHEHWU.
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TecTnposaHune , npnMMepHbIe BOMPOCHI:

MeTtannbl B I'IGpI/IO,D,I/I‘-IGCKOI?I cuncTeme. Knaccmcpvmauvm MeTannos rno nx PmU3nN4eckuM N XMMM4ecknm
csorictBaM. Metannuyeckas 1 KoBaneHTHas cBs3b B MeTannax. BnusHue SHEeprnm KpI/ICTaﬂﬂVIquKOVI
CTPYKTYpbl Ha donsnyeckmne (TeMnepaTypa nnaBneHnsa n KNNeHus, SHeKTporlpOBO,D,HOCTb) "
XMHn4yeckune (B3aVIMO,EI,eVICTBI/Ie C BOLOW, KUCNOTamu, wenovyamu, HeMeTaﬂﬂaMI/I) CBOWCTBA MeTasnNoB.
KOppOBMﬂ MeTannos. 3aKOHOMepHOCTI/I B N3AMEHEHNN SﬂeKTpOHHOIZ KOHQouUrypaumun, BenmymH
paanycos, SHEPrmn NoOHM3aunm atomMoB. Ocoboe nonoxeHne nuTus. SHeprvm KpI/ICTaJ'IﬂVI‘-IeCKOVI
peweTkn, Pu3ndeckme n xmMm4eckue cBOWCTBa MPOCTbIX BEWECTB. OcobeHHOCTN B3auMoOeicTBust
LWeNnoYHbIX MeTansos C BOOOW B pany NUTUIA - LEe3nn. 3aKOHOMepHOCTI/I B CTPOEHUN N CBOWCTBax
(TepMI/I‘-IeCKaﬂ yCTOI7Il-IVIBOCTb, KWCNOTHO - OCHOBHblE CBOWCTBA ) OCHOBHbIX TUMNOB COeOVHEHWIA:
oKCcnaoos, nepokcunaos, Kap6OHaTOB, rmaopokcmnaoB 1 ranoreHnnos. IwnaroHanbHoe cXo4CTBO
NUTUR-MarHun. ﬂonyqume LWeno4YHbIX METa/JTIOB U3 NMPUPOLOHbIX COoeaVHEeHNN. NPpUMEHEeHne Weno4HbIX
MeTannoB U NX CoeaAnHeHUN.

Tema 9. SnemeHTbI |A rpynnbi: NMTUIA, HATPUIA, KANUK, pyOnaun, Luesanin.
Tema 10. OnemeHThbl IIA rpynnbi: 6epunnuin, MarHuin, KanbLuyin, CTPOHLUNA, 6apuin
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

N3meHeHne anekTpOHHON KOHpUrypauum, BENNYNH paanycoB, 3Hepruin noHnsauum atomos. Ocoboe
nonoxeHve 6epunnus. NMonyyeHre NPOCTbIX BEWECTB U3 NPUPOAHbIX COeANHEHWIA. TnapoKcMab
6epunnmsa n MarHns: KNCNOTHO-OCHOBHbIE CBOMCTBA, peakLmn NpoTonn3a u KOHAEeHcaumMmn NoHOB
Be(Il) n Mg(ll), ctpoeHne. KapboHaTbl 6epunnns n marius. 3akOHOMEPHOCTU B CTPOEHUN U
CBOWCTBAaX OCHOBHbIX TUMOB COEAUHEHWI WENOYHO-3EMENbHbIX 3/IEMEHTOB: OKCMOO0B, MAPOKCUO0B,
kapboHaTtos, ranoreHnnoB. KomnnekcHbole coeamHeHus. JuaroHanbHoe cxoacTBo 6epunnui -
antoMuHuin. NpumeHeHne 6epnnansg, MarHs 1 WenoYHO-3eMENbHbIX 3IEMEHTOB.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

I3MeHeHne aneKTPOHHON KOHGUrypauum, BeNNYMH paanycoB, aHepruii noHnsaumm atomo. Ocoboe
nonoxexne 6epunnus. MNMony4eHne NPOCTbIX BEWECTB N3 MPUPOAHbLIX COeaNHEeHWA. TnapoKcnabl
6epnnnust 1 MarHms: KUCNOTHO-OCHOBHbIE CBOWCTBA, peakuny NpoTonMaa U KOHAeHcauum NoHOB
Be(Il) n Mg(ll), ctpoeHne. KapboHaTtbl bepunnms n marHnsi. 3akOHOMEPHOCTU B CTPOEHUN 1
CBOWCTBAX OCHOBHbIX TUMOB COEANHEHWNI WENOYHO-3EMENbHbIX 3N1IEMEHTOB: OKCUAOB, MMAPOKCUO0B,
kapboHaToB, ranoreHnagos. KomnnekcHble coeanHeHus. dunaroHanbHoe cXxoncTBo 6epunnuii -
antoMuHuia. NpumeHeHne bepunnns, MarHNS U WeNo4YHO-3eMesbHbIX 3NEMEHTOB.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

I3MeHeHne aneKkTPOHHON KOHJUrypauum, BENNYMH paanycoB, aHepruii noHnsaumm atomo. Ocoboe
nonoxexve 6epunnus. MNMony4eHne NPOCTbIX BELWECTB N3 MPUPOAHbLIX COeaANHEHNA. TnapoKkcnabl
6epnnnust 1 MarHus: KUCNOTHO-OCHOBHbIE CBOWCTBA, peakuny NpoTonMaa U KOHAeHcauum NoHOB
Be(Il) n Mg(ll), ctpoeHne. KapboHaTtbl bepunnms n marHnsi. 3akOHOMEPHOCTU B CTPOEHUN 1
CBOWCTBAX OCHOBHbIX TUMOB COEANHEHNI WENOYHO-3EMENbHbIX 3/1IEMEHTOB: OKCUAOB, MMAPOKCUO0B,
kapboHaToB, ranoreHnnos. KomnnekcHble coeanHeHus. dunaroHanbHoe cxoncTBo 6epunnuii -
antoMuHuin. NpumeHeHne bepunnns, MarHNS 1 Weno4YHO-3eMesbHbIX NEMEHTOB.

Tema 11. 3nemenThl llIA noarpynnbi: 60p, anOMUHUIA, FraNNUA, UHOUIA, TANTUA
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

3aKOHOMEPHOCTY B U3MEHEHWN 3NEKTPOHHONM KOHGOMIypaLmm, paamycoB, 3HEPrMin MOHN3aLMN,
XapakTepHbIX CTENEHeN OKMCNeHNs atoMoB. [lonyyeHne, onsnyeckme n XMMmn4eckne CBoOMCTea
NPOCTbIX BewWwecTs. 3akOHOMEPHOCTUN B CTPOEHUN N CBOMNCTBAX (TepMmyeckas yCTOMYNBOCTb,
KWCNOTHO-OCHOBHbIE U OKUCINTENbHO-BOCCTAHOBUTENIbHbIE CBONCTBA) COEAMHEHUI B CTEMNEHN
OKMCneHns +3: oKCuabl, rMapokcuabl, ranoreHngbl. KomMnnekcHole coeauHeHns annioMuHnS.
VI3amMeHeHne yCTOMYNMBOCTM COEAMHEHMNI 3NIEMEHTOB B HU3KUX CTENEHSAX OKUCNEeHUS B Noarpynne, a
Tak Xe B ropnaoHTansHoMm psay: TI-Pb-Bi. Fomonornyeckne paapl rmapunanos 6opa. OCHOBHbIE
9NEMEHTbI CTPYKTYpPbl, CTPOEHME, 3aKOHOMEPHOCTU B cBOMCTBA BopaHoB. ConocTaBneHne npoLeccos
nervgpataumm opTogpoCcOpHOA 1 OpTOBOPHON KMcnoT. [duaroHanbsHoe cXoAcTBO 6opa 1 KPEMHUSI.
MonyyeHne n3 NPUPOLHbLIX COeANHEHWI. NpuMeHeHne bopa, anntoMUHNS, rannns, UHONS, TaNIns 1
X coeguHeHN.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:
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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.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

3aKOHOMEPHOCTY B U3MEHEHUN 3NEKTPOHHOW KOHGOMIypaLmm, paamycoB, 3HEPrMin MoOHN3auun,
XapakTepHbIX CTENEHen OKMCNeHns atoMoB. [lonyyeHne, onsmnyeckme n XumMmn4eckne CBomCTea
NPOCTbIX BeWecTs. 3aKOHOMEPHOCTU B CTPOEHUN 1 CBONCTBAX (TepMmMyeckas yCTOMYNBOCTb,
KWCNOTHO-OCHOBHbIE M OKUCINTENIbHO-BOCCTAHOBUTEIbHbIE CBONCTBA) COEAVNHEHUI B CTEMNEHN
OKMCNeHus +3: oKCuabl, rmapokcuabl, ranoreHngbl. KoMnnekcHole coeauHeHns aniioMUHUS.
VI3aMeHeHne yCTOMYNMBOCTU COeAMHEHWI 3IEMEHTOB B HU3KUX CTENEHSAX OKUCNEeHUs B Noarpynne, a
Tak Xe B ropn3oHTanbHoM psigy: TI-Pb-Bi. Fomonornyeckue pagpl ruapunnos 6opa. OCHOBHble
3NEMEHTbI CTPYKTYpPbl, CTPOEHNE, 3aKOHOMEPHOCTU B cBOWCTBa BopaHoB. ConocTas/ieHne npoLeccos
nervgpataumm opToPocopHO 1 opTobopHOIN KMCnoT. JduaroHanbHoe cxoncTBo 6opa 1 KPEMHUS.
MonyyeHne n3 NpMpPoaHbIX CoOeaAnHEHWA. MprMeHeHne 6opa, anntloMUHUS, raniusl, UHOUS, Tanams u
X coeguHeHN.

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

Tema 13. dnemeHTbl VA rpynnbi: a3oT , cpoccpop, noarpynna Mbillibsika 1 UX COe AUHEHUS.
MwurpaumoHHbIn LMKN a3ota. Pukcauusa asora.

YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:
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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.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:
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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.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 220317 5AE
CrpaHnua 24 n3 40. 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.

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 220317 5AE
CrpaHnua 25 13 40. 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 220317 5AE
il YHH

Crpanuua 26 n3 40. — o

o



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:
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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

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 220317 5AE
CrpaHnua 28 13 40. 111 VHI:I

CEMALMOH



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

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. UHCTpyMeHTaNbHbIe METOAbl 0O BEMHOro aHanu3a.
Tema 22. AnekTpoxMmmyeckue MetToabl aHanmaa
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

KynoHomeTpusa. Cnocobbl namepeHns n ncnonb3yemoe obopynosaHue. KynoHomeTpmnyeckoe
TuTposaHue. Bonbtamnepometpus . OnpeneneHne Kucnopoaa ¢ nomousto anektpoaa Knapka.
OnekTponbl 1 n 2 pona. OnekTpoabl cpaBHeHus. NMonsporpaduns, BoNbTaMNepoOMETPUS Ha TBEPObIX
anekTponax. Meton npenBapuTenbHOro KOHUEHTPauns (Ha npumMepe NMHBEPCUOHHOIO onpeneneHms
pPTYTH).

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:
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KynoHomeTpus. Cnocobbl namepeHusi n ncnonbdyemoe obopynosaHune. KynoHomeTpuyeckoe
TUTpOoBaHue. BonbTamnepometpusi . OnpeaeneHne kmcnopoaa ¢ nomoubio anektpoaa Knapka.
AnekTpoabl 1 1 2 poaa. dnekTponbl cpaBHeHUs. [Monsporpadus, BONbTaMnepoMeTpust Ha TBEPAbIX
anekTponax. Meton npeaBapuTeNbHOr0 KOHLEHTPaUNs (Ha NpUMepPe NHBEPCUOHHOIO onpeaeneHns

pTYyTH).
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:

KynoHomeTpusi. Cnocobbl namepeHusi n ncnonblyemoe obopynosaHue. KynoHomeTpuyeckoe
TUTpOoBaHue. BonbTamnepometpusi . OnpeaeneHne kmcnopoaa ¢ nomoubio anektpoaa Knapka.
AnekTpoabl 1 1 2 poaa. dnekTpoabl cpaBHeHus!. [Monsporpadus, BONbTaMnepoMeTpust Ha TBEPAbIX
anekTponax. Meton npeaBapuTeNbHOr0 KOHLEHTPaUMs (Ha NpUMepe NHBEPCUOHHOIO onpeaeneHns

pTYyTH).

Tema 23. CnekTpockonuyeckue Metoabl
Tema 24. AHanNN3 KOHKPETHbIX 06 bEKTOB.
KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

MnaHuposaHme aHanmaa. OT6op Npob 1 npobonoarotoska. KayecTBeHHbIM 1 NONYKONNYECTBEHHbI
aHanun3. OcobeHHOCTN aHanM3a MeTasnioB 1 CNNaBoB, BbICOKOYMCTLIX BEWECTB, Fe0Normnyeckimx
0O BHEKTOB.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

MnaHuposaHme aHanmaa. OT6op Npob 1 npobonoarotoska. KayecTBeHHbIM 1 NONYKONNYECTBEHHBIN
aHanun3. OcobeHHOCTN aHanM3a MeTasnioB 1 CNNaBoB, BbICOKOYMCTLIX BEWECTB, Fe0Norniyeckmx
0O BHEKTOB.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

MnaHnpoBaHme aHannaa. OT6op Npob n npobonoarotoeka. KayecTBeHHbIM 1 NONYKONNYECTBEHHbI
aHann3. OcobeHHOCTN aHann3a MeTannoB 1 CNIaBoB, BbICOKOYMCThIX BEWECTB, re0Nornyeckmx
06 beKTOB.

Tema 25. UTorosas cpopma KOHTpoOns
Tema . UToroeas doopma KOHTpons

anMeprle BOMPOCbI K 3K3aMeHY:

6. OueHoYHble cpencTBa Os TEKYLWero KOHTPOSIS yCrieBaeMoCTH, MPOMEXYTOYHON atTecTaunm no
MTOraM OCBOEHUS AUCUMMNNHBI 1 y4eBHO-MeToanYeckoe obecneyeHne caMoCcTOSTENbHOM paboThbl
CTyOEHTOB

6.1. Bonpochbl ons caMoCcTosATeNbHOM NOATrOTOBKM

MPVMEPbI TECTOBbIX 3A0AHNW 0N KOHTPONA CAMOCTOATE/IbHOW PABOTHI
OBYYHAIOWEIOCA MO TEMAM 1-15 (MHTEPAKTUBHbIN OMNPOC)

1. OCHOBHble KNlacCbl 1 HOMEHKNaTypa HeopraHM4ecknx coeguHeHum

1. Kakvne ocHOBaHMsa MOXHO MONy4nTb Npu B3aMMOOenCTBUN:

a) okcunpa xenesza(lll) n sogpl

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, ¢ KOTopbiMU pearnpytoT kak Al203, Tak n CO2 :
a) H20 6) NaOH B) H2SO4 r) Na20

3. Pacnonoxute gaHHble conv No yBENNYEHUIO UX OCHOBHOCTM:

dpocdpat kanbuma

aurngpodpocgpar HaTpums

rnpopodpocdat Kanms

dpocdpat ruppokcokanbLns

4. Pacnonoxute gaHHble oOKCKAbl MO YBENNYEHWUIO X KUCNOTHBIX CBOMCTB:
Oxcupg mapraHua(lV)
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Oxcug mapranua(lll)

Okcmpa maprarua(Vll)

5. Hanuwwure cxembl OCywWweCcTBUMbIX B BOLE peakLunii:

a) CaCOs3 + KCIl — 6) ZnSO4 + KOH —

B) Cu + ZnSO4 — ) FeS + HCI —

6. Ykaxute coopMysnbl OKCUA0B, HE pearnpyowmx co Wwenoyamu:

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

7. YkaxuTe BelecTsa, ¢ kotTopbiMu pearmpyeT SO3, HO He pearupyet K20:

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

7. CxeMbl peakuuii, B KOTOPbIX OPTOPOCHOpHaAs KMcnoTa BbiCTynaeTt kak 0LHOOCHOBHAs:
a) NH3 + H3PO4 — NH4H2PO4 6) 2KOH + H3PO4 — K2HPO4 + 2H20

B) 3Ba(OH)2 + 2H3P0O4 — Ba3(P0O4)2 + 6H20 r) NaOH + H3PO4 — NaH2PO4 + H20
8. M ¢ Bogon, 1 C CONsSIHOM KNCNOTOW pearnpyer:

a) CuO 6) CO2 B) N20O 1) CaO

MPUMEPbBI TECTOBbIX 3AOAHUM 0119 KOHTPONA CAMOCTOSATENIbHOW PABOTHI
OBYYAIOWEIOCHA NO TEMAM 16-23

1. AHanuTMYeckas XMMnUs N XUMUYecKuii aHanma. 3anadqn aHannTuieckom xummm. OCHOBHbIE
pasnenbl COBPEMEHHOM aHanuTuyeckon xumun. Knaccudpmkaumns. OCHOBHbIE MOHSATUS| XMMUYECKOTO
aHanmaa. [pMeHeHne MeToL0B aHANMTUYECKOM XUMUW B KOO 1 NPUPOLONO0SIb30BaHNN.

2. AHannTnyeckue Npun3Hakn BewecTB N aHannTn4eckmne peakunn. KﬂaCCI/IC*)I/IKaLI,I/IFI 7
XapakTepucTtnka aHannmTn4ecknx peaKLum?l. l"|yBCTBI/‘ITeJ'IbHOCTI:a, cneungmn4HOCTb U CENEeKTUBHOCTb.
Cnocobbl yBenn4eHms 4yBCTBUTENIbHOCTU U NOHNXEHNA Mnpenena OéH&pY)KeHVIH BewecTts. MeToabl
06Hapy>KeH|/|9| BewecTB. Mewatowwee BNMSHNE NOHOB.

3. KayecTBeHHbIn xmmMmyeckuin aHanns. Knaccudprkaums Metoaos (Apo6HbIA, CUCTEMATUYECKNTA
aHanu3). OCHOBHbIE MOHATMSA B KAYECTBEHHOM aHanu3e. AHanuTndeckme acpekTbl. AHanuTmyeckas
Knaccudomkaums KaTMoHOB (CynbuaHas, aMmMmadyHo-dpocdraTtHas, KUCNOTHO-OCHOBHAS).
MpenMylecTBa 1 HegocTaTku Ntobol knaccugmkaumm.

4. AHanutmyeckas knaccudpurkaums aHmoHoB. OCHOBHblE aHaNUTUYECKME peakLU aHNOHOB
PasnMyYHbIX rpynnm.

5. MoHsiTne npobbl. Buabl npob. O160p cpenHei npobbl XMOKOCTH, TBEPOOro Tena u ra3oobpasHol
maccbl Npobebl. MNoarotoeka obpasua kK aHanuay.

6. CunbHble 1 cnabble ANEKTPONNTDI. KOHLI,eHTpaLI,I/ISI MOHOB B pacTBoOpe. AKTUBHOCTb ANEKTPOSINTOB
1 noHos. VloHHas cuna pacTBOpOB SNEKTPOINTOB.

7. lNprMeHeHne 3aKoHa OEeNCTBYOWMX MacC B aHanMTn4eckom xmummn. OCHOBHbIE TUMbl PaBHOBECUA,
npuMeHseMblX B aHannade. KOHCTaHTbl paBHOBECUIA N1 Pas/IMyHOro Tmna peakuuia.

8. Ncnonb3oBaHue bydhepHbIx CUCTEM B (hapMaLEBTUYECKOM aHanmse.

10. [MpoTonuTrnyeckoe paBHOBECUE B HEBOOHbIX pacTBopax. Knaccuukaumnsa pactBOpUTEnen.
KoHcTtaHTa aBTonpoTonusa. Cuna KMcnoT 1 OCHOBaHWIA B HEBOOHbIX pacTBopax. [lpumeHeHune
HEeBOLHbIX pacTBOpUTENen B aHanmse.

11. BblBO4 KOHCTaHTHI paBHOBECKA OKWUCNUTENbHO-BOCCTAHOBUTENbHOW peakunn. Vcnonb3oBaHue
OKNC/INTENBbHO-BOCCTAHOBUTEJIbHbIX peaKLlVIVI B aHa/INTUYECKOW XUMUN.

12. BnusaHune pasnnyHbix oakTopoB Ha pacTBOPUMOCTb OCaAKOoB (TeMreparypa, npupoaa
pacTBopuTens, conesoro adodpekTta, pH, npucyTcTBUS KOMMNIeKkcoobpasoBaTenei, OKUCIUTENER 1
BoccTaHoBuTenein). icnonb3oBaHne reTeporeHHbIX PaBHOBECHbLIX CUCTEM B aHaNIMTUYECKON XUMUN.

13. Ocafku, nx cBoMCTBa. 3aBUCUMOCTb MX CTPYKTYPbl OT PasnnyHbix hakTOPOB: pacTBOPUMOCTH,
KOHUeHTpauun, pH cpeapbl, TeMnepartypbl, CKOPOCTN OCaXAEHNS.

14. CnocobHOCTb MeTannoB 1 NMraHooB K komnnekcoobpasoBaHuto. KoMnnekcbl MeTannos ¢
opraHu4eckMMu nuraHgamun. YCTon4ymeoCTb XenaTHbix COeanHeHnin. BaxHenme opraHmyeckne
KoMmnnekcoobpasyowme peareHTbl, NPUMEHSIEMbIE B aHaNn3e (AUTU30H, 8-0KCUXN-HOMVH,
OVIMETUNTNINOKCUM, AndpeHunkapbasng n opyrve).
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15. BnusiHme pasnnyHbix (0akToOpoB Ha koMmnnekcoobpasoBaHue B pacteopax (pH, KoHUeHTpaums
peareHToB, 0o6aBKM NOCTOPOHHMX MOHOB, MOHHAs cuna, Temnepatypa). Mackupyouwme
KoMnnekcoobpasoBartenm (TMOMOYEBMNHA, TMAPOKCMAAMUH, TMMOHHAS U WaBenesas kucnota u op.)
Ponb Mackupytowmx komnnekcoobpasosartenei B aHanmse.

16. | n |l aHanuTuYeckas rpynna KaTMoHoB. ['pynmnoBble peareHTbl. XapakTepHble peakLummn Ha UOHbI:
Na+, K+, NH4+ ,Ag+ ,Hg22+, Pb2+.

17. Il v IV ananntnyeckas rpynna katmoHoB. ['pynnoBble peareHTbl. XapakTepHble peakumnmn Ha
katnoHbl: Ca2+, Ba2+, Al3+ ,Cr3+, Zn2+ ,Sn(ll), Sn(IV).

18. AHanua cmecen kaTnoHos | n Il aHanuTuyeckux rpynn.

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

20. KonnyecTBeHHbI aHanu3. Knaccudmkaums metonos. TpeboBaHus, npenbssnsemble K
peakunsiM B KONMMYECTBEHHOM aHanunae. Ponb 1 3Ha4YeHne KONMYECTBEHHOrO aHanmaa B oapmauum.

21. A\cTo4HMKKM norpewHocTen aHanusa. [NpaBnnbHOCTb 1 BOCNPOU3BOANUMOCTb PE3yNnbTaToB
KonmyecTBeHHoro aHanunaa. Knaccudumkaums norpewHocten. Cuctemarmyeckas norpewHocTb,
cnydanHas norpewHocTb. OueHka NpaBuIbHOCTM PedynbTaTtoB aHanuaa. Vicnonb3osaHue
CcTaHOapTHbIX 06pasLoB.

22. HekoTopble NOHATUS MaTeMaTUYeCKON CTATUCTUKN N UX NCNONb30BaHNE B KONNYECTBEHHOM
aHanunse. CnyyanHas BennynHa, reHepanbHas COBOKYMHOCTb, BbIOOpKa, pacnpeneneHme
CTblooeHTa.

23. Cratuctnyeckas obpaboTka u npeacTaBneHne pesynbTaToB KONMMYECTBEHHOrO aHanmaa.
CpenHee 3Ha4YeHne onpenensaemMorn BENNYnHbI, CnyyYanHble OTKIIOHEHUS, ANCNepcus,
[OBEpPUTENbHbLIN NHTEpBa.

24. CywWwHOCTb TUTPMMETPMYECKOro MeTofa aHannaa. Knaccudomkaums Metonos.

25. TpeboBaHus K peakLmsM B TUTPUMETPUYECKUX METO4AX aHann3a.

26. MpurotoBneHve 1 cTaHoapTM3auns pacTBOPOB. TUTPaHTLI, paboyne pacTBopbl.
27. Cnocobbl TUTPOBaHMS: NpsiMoe, obpaTtHoe, 3amecTutenbHoe. CylWwHOCTb, NPUMEPHI.

28. KncnotHo-ocHOBHOe TuTpoBaHme. CylwHOCTb AaHHOro metona. Peakuum, ncnonb3yemole B
LAHHOM MeToAe, TPebOBaHNUS K HUM.

29. Toyka 9KBMBAIEHTHOCTM B TUTPOBaHUW, ee (pmkcaLns C NOMOLLbIO MHANKATOPOB.

30. MIHamkaTopHble owmnbkn. Teoprmn KMCNOTHO-OCHOBHbBIX MHAUKATOPOB, 30HA M To4ka nepexoaa
OKpacku MHONKATOPOB.

31. KpuBble KNCNOTHO-OCHOBHOIO TUTPOBAHMS, UX PACYET 1 nocTpoeHue. (Tpy Tvna KpMBbIX:
TVPOBaHNE CUMbHOM KUCNOTbI CUNbHBIM OCHOBaHMEM, TUTPOBaHME Cnaboit KNCNOTbl CUNbHBIM
OCHOBaHWEM, TMPOBaHMEe CNnaboro OCHOBaHWS CUMbHOW KUCOTOW).

32. AunonmeTpus 1 ankanuMmeTpus B 6ruonorumn, MeamumnHe n goapmaumn.

33. OkncnUTENbHO-BOCCTAHOBMUTENBHOE TUTPOBaHMeE. CYI.LI,HOCTb, Knaccugomnkaums. OcHoOBHble
TpGGOBaHI/ISI K peakuunsam.

34. 'HoukaTopbl B OKUCANTENbHO-BOCCTAHOBUTENIbHOM TUTPOBaHUK. IHTepBan nepexona okpacku.
MexaHn3m nx oencTeuns.

35. Pacyét n NOCTPOEHNE KPUBbIX OKUCNNTENIbHO-BOCCTAHOBUTENIbHOIO TUTPOBAHWA.

36. BnngaHne pH n katann3atopoB Ha CKa4yokK Mpu OKUCANTENbHO-BOCCTAHOBUTEIbHOM TUTPOBAHUM.
Ownbkn B fAHHOM BMIE TUTPOBAHMS.

37. lNepmaHraHatomeTpus. CywHocTtb MeTona. [purotoBneHne v ctaHoapTU3aumns TUTPaHTOB.
Peakunn nepmaHraHarta B pasnuyHbix cpegax (pH).

38. MlonomeTpusa. CywHOCTb MeToaa, TUTPAHThI, UHANKATOPbI.

39. MpumeHeHne NnepmMaHraHaTo- U NOAOMETPUN B Brionorumn, MegmunHe 1 oapmamn.

40. XnopuogomeTtpus. CywHoOCTb MeToaa, TUTPAHTbI, NUHANKATOPbI, MPUMEHEHME.

41. bpomo- 1 6pomatomeTpms. CylwHOCTb METOAOB. TUTPAHTLI, UHAMKATOPLI. [pyMeHeHMe.

42. OunxpomatomeTtpus. CywHoCTb MeTofa. TUTpaHThl, MHAMKaTopsl. [MpumMeHeHve.

43. PacyeTbl HaBeCOK, KOHLEHTpauun n TutTpa pacTBOPOB B TUTPUMETPUYECKMX METO4aX aHannsa.
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44. ["'paBumeTpmyecknii Metoq aHanmsa. CywHocTtb. Xoq onpeneneHuns. Pacyért maccel
aHanmaupyemoiit npobbl, Pac4éT obbema ocanmtens. MNpenmylectsa n HegocTaTku. NpruMeHeHMe.

45. MNoHsATne 06 ocaanTenbHOM TUTPoBaHUK. CyWHOCTb, TUTPaHTLI. TpeboBaHUs K peakLusim.
Knaccudpvkaumsi. lhankatopbl B 0cafnMTeNbHOM TUTPOBAHMN.

46. ApreHTomeTpuyeckoe TutposaHme. CylwHOCTb. TUTPaHTbI, X MPUrOTOBIEHME 1
ctaHpapTmnsaums. Knaccudpukaums apreHtometpmnyeckmnx metogos. Meton Mopa, CywHOCTb,
WNHOMKATOPbI, NPUMEHEHME.

47. OcagntenbHoe TutposaHune. Meton donbrapga. CywHOCTb, TUTPAHTbI, UHONKATOPHI,
NpUMeHeHe.

48 OcagutenbHoe TuTpoBaHue. Meton ®asiHca. CyWwHOCTb, TUTPAHTbI, MHAMKATOPbI, MPUMEHEHME.

49. CynbhaToMeTpryeckmnini Meto aHanmaa. CywHoOCTb, TUTPAHTbI, MHAMKATOPLI. MepkypumeTpus.
CyWwHOCTb, TUTPAHTbI, MHANKATOPDI.

50. MoHATME 0 KOMNNEKCOMETPUYECKOM MeToae TUTpoBaHus. CylHOCTb, TpeboBaHMS K peakunsim.
KoMnnekcoHbl, cocTas, CBONCTBA, MEXaHN3M X OENCTBUS.

51. MpurotoBneHre TMTPAHTOB B KOMMNEKCOHOMETpUK. [prMeHeHNe NaHHOro MetToaa B bronorum,
mMeauumHe 1 B goapmaumi.

52. TntpoBaHue B HEBOOHbIX cpefax. TUTPaHTbl, UHOMKATOPbI, M(PUMEHEHME.

53. MIHCTpyMeHTanbHble MeToabl aHanu3a. Knaccudprkauns, npenmMyLecTsa no CPaBHEHNIO C
TUTPUMETPUYECKMMI N OPYrMK METOLAMMN aHanu3a.

54. OnTnyeckme metoapl. Knaccudpukaums. CywHoCcTb. 3akoH ceeTonornoweHns byrepa -
NambeprTa - bepa.

55. Metogbl konopumeTpun 1 cpotokonopumetpun. CywHocTb Mmetonos. locTonHcTBa U
HepocTatku. [MpuMeHeHre B hapMaueBTNHECKOM aHanumse.

56. CnektpodpoTomeTpus. CywHocTb metoaa. JJoctomHcTBa U HegocTatku. [pMeHeHne B
hapmaumu.

57. KonnyecTBeHHbIn poTomeTpudecknin aHanms. CywHOCTb MeToaa. YCnosus NnpoBefeHns aHannaa
(BbIOOP POTOMETPMYECKOIN peakLmm, ANIMHbI BOSTHbI, KOHLEHTpauun pacTeopa, A/IMHbI KIOBETbI).

58. MoTeHUnoMeTpuyeckuii Meto aHanmaa. OnpeneneHne KOHUEHTPaLUMmn aHann3npyemoro
BELEeCTBa B NPSIMOV NOTEHLUMOMETPUM (METOL rpaaynpoOBOYHOIO rpadouka, MeToa CTaHaapPTHbIX
n06aBOK).

59 CywwHOCTb NOTEHLMOMETPMNYECKOrO TUTPOBAHNS. TUMbI NOTEHLMOMETPUYECKOTO TUTPOBAHMSI.
OnekTpoabl, NPUMEHSIEMbIE NPU PA3NIMYHbBIX TUNAX MOTEHUMOMETPUYECKNX TUTPOBAHIA.

60. MNocTpoeHne 1 aHanna KprBbIX MOTEHLNOMETPUYECKOrO TUTPOBaHUS. IHTErpanbHble v
nndpdoepeHLmanbHbie KpuBble, METOL BTOPOV NPOn3BOAHON, MeTon MpaHa. MNpumeHeHne
NOTEHLMOMETPUN N NOTEHLMOMETPUYECKOrO TUTPOBAHUS B chapmMaLimu.

61. KoHoykTtomeTpuyeckunini aHanus. MpuHunn metona. MNpsimas KOHAYKTOMETPUS, pakTopbl,
BAUSIIOLWME HA 9KBUBANEHTHYIO 3EKTPOMPOBOAHOCTb 3NeKTPonuToB. MNpuMeHeHre B hapmaumm.

62. KoHpykTtoMeTpuyeckoe TntpoBaHue. CywHocTb Metoa. Tunbl KPUBbLIX KOHLYKTOMETPUYECKOrO
TUTPOBaAHUS, X aHann3. NpUMeHeHne KOHOYKTOMETPUYECKOrO TUTPOBAHMSI.

63. KynoHomeTpuyeckuin aHanus. MpuHumn metopa. Mpsmas kynoHomeTpurs. Cnocobbl
onpeneneHns KonmyecTsa aN1IekTpMyecTsa, npowegwero yepes pacTteop. [pumeHeHre metona.

64. KyrIOHOMeTpI/I‘-IeCKOG TUTPOBaHMeE. CYLIJ.HOCTb metona. Ycnosus npoeseneHns. VHomnkaums To4Ku
9KBMBANIEHTHOCTU, NPUMEHEHMNE MEeTOoOa.

65. Monsporpadomyeckuin aHanns. Obwwme noHaTus. MpuHumMn meToaa. Monsporpacuyeckme
Kpusble. NoTeHumnan nonysonHbl. CBA3b AMGXY3NOHHOIO TOKa C KOHLEHTpauUneNn.

6.2. KOHTpOnbHbIE BOMPOCHI U 3aaHNs AN1s1 TPOBEAEHNS TEKYLWErO KOHTPOS U MPOMEXYTOYHOM
aTtTecTauum no MToraMm OCBOEHWS AUCUMUMAVHDI

MNMPUMEPBI BUNETOB ON14 NMPOBEOEHUNA TEKYLWENO KOHTPONA
Tembl 1-7

BUNET &1
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1. Hanmwwute cpopmynbl 1 Ha3BaHMs Bcex coneit, obpasoBaHHbIx rugpokcnaom nHams(lil c
KpeMHueson kucnoton H2SiO3.

2. Hanuwwnte anekTpoHHy0 oopMyny 1 onpenenute BO3MOXHbIE BaNeHTHOCTM anemMeHTa € 51.

3. Metonom BC n3obpasute ctpoeHme Monekynbl cotopuaa kpemuus (1V). Ykaxute tvn
rmbpuan3aummn LeHTpanbHOro atoMa, kakosa goopma 3Tol Monekynbl?

4. Cmewanu 0.8n 1.5+ pacTteopa rugpokcuaa Hatpusa n 0.4n 0.6H pacTeopa rugpokcuaa Hatpus.
KakoBa MonspHasi KOHUEHTpaLms nony4eHHoOro pacreopa’?

5. Onpepennte cteneHb guccounaunn n pH cnaboro ocHoaHus MOH B pacTtBope ¢
KoHueHTpauwen 0.02 monb/n, Kance=10-8.

6. Hannwwnte MonekynsipHoe, NONHOE U COKPaLWEHHOE NOHHO-MONEKYNSIPHBIE YPaBHEHUS TMAPONN3a
cynbpata KagmMus 1 ykaxute cpelly pacteopa.

7. Monbepunte KOappMLUMEHTEI METOLOM 9NEKTPOHHOro 6anaHca B ypaBHeHun peakunn: Ca + HNO3
= Ca(NO3)2 + NH4NO3 + H20

BUNET &2

1. Hanunwwnte popmynbl n Ha3BaHUs BCex coner, obpasoBaHHbIX ruapokcnaom mapraHua(ll) c
MbllWbakoBon kmucnoton H3AsO4.

2. Hannwwnte anekTpoHHy0 hopmMyny 1 onpenenmte BO3MOXHbIE BANIEHTHOCTW anemMeHTa € 41.
3. MeTtonom BC nzobpasute ctpoeHme monekynsl PH3.

4. 40Mn 60% pacTtBopa opTodOCHOPHON KMCNOTbI NNOTHOCTLIO 1.42r/Mn pa3baBneHbl BOLOK A0
obbema 2n. Onpenenntb MONSIPHOCTb M HOPMANbHOCTb MOMYYEHHOrO pacTBopa.

5. Onpegnennte cteneHb anccoumnaumm n pH cnaboi kucnotel HA B pacTBope ¢ KOHUEHTpaumein
0.01 monb/n, Koncec=10-8.

6. HanvwunTe MmonekynspHoe, NofHOE 1 COKpaLeHHOE MOHHO-MONEKYNAPHbIE YPaBHEHUS rmMaponnsa
xnopuga onosa(lV) n ykaxunte cpeny pacrtsopa.

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

BUJIET €3

1. Hanunwwnte dpopmynbl n Ha3BaHUsl Bcex conei, obpasoBaHHbIx ruapokcnaom onosa(ll) ¢
opTodhocpopHoin kmucnoton H3PO4.

2. HanuwuTe anekTpoHHyo chopMyny 1 onpenennte BO3MOXHbIE BalEHTHOCTW anemMeHTa € 40.
3. Metonom BC n3obpasute ctpoeHme monekynbl N2.

4. Kak npurotoButb 1.5n pacteopa opTodhoCcopHOM KUCNOTbI C KOHUEeHTpaunen 0.4 monb/n n3
pacteBopa ¢ maccosoi gonen 32.8% v nnotHocTbto 1.20r/mn.

5. Onpegnenute cteneHb anccoumauum n pH cnaboro ocHoBaHms MOH B pacTBope ¢
KoHueHTpauwen 0.1 monb/n, Konce=10-7

6. HanuwmnTe MonekynspHoe, NOMHOE N COKpaLLEHHOE NOHHO-MONEKYNSPHbBIE YPaBHEHMS rMAPOIN3a
xnopuga onosa (ll) n ykaxute cpeny pacrteopa.

7. Monbepute KOaPPMLUMEHTBI METOAOM SNEKTPOHHOro 6anaHca B ypaBHeHun peakuun: Cu + HNO3
= Cu(NO3)2 + NO + H20

BUNET &4

1. Hannwwnte popmynbl n Ha3BaHus Bcex coneit, obpasoBaHHbIx rugpokcunaom xpoma(lll) c
ceneHosow kucnoton H2SeO4.

2. Hanuwwre anekTpoHHY0 hopmMyny 1 onpenenmte BO3MOXHbIE BANIEHTHOCTU anemMeHTa € 54.

3. Metogom BC n3obpasute ctpoeHme monekynbl H2Se. Ykaxute tmn rubpmaonsaumm LeHTpanbHOro
aTtoma, kakoea ¢oopma 3Tov MoneKkynbl?

4. Paccuntante MONApHOCTb 1 HopManbHOCTb 40% pacTteopa xnopuaa Kanbuus, nioTHocTbio 1.40
r/mn. Kakoii 06 beM pactBopa CEpPHOM KNCNOThbI C KOHUEeHTpauuel 0.3 Monb/n MoxeT
npopearvposartb C 5 M1 3TOro pacTeopa.

5. Onpenennte cteneHb anccounaunn n pH cnaboi kncnotsl HA B pacteope ¢ KoHUeHTpauumeii 0.1
monb/n, Koncec=10-7
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6. Hanuwwnte MonekynsipHoe, MOMHOE U COKpaLWeHHOEe NOHHO-MONEKYNSIPHbIE YPaBHEHUS TMAPONN3a
cynbdomia HaTpus 1 ykaxmuTe cpeay pacTteopa.

7. MonbepnTe KOAMULMEHTLI METOLOM 3N1IEKTPOHHOro 6anaHca B ypaBHeHUn peakumu: Br2 + SO2
+ H20= HBr + H2S0O4

BUJIET &5

1. Hanmwwute cpopmynbl n Ha3BaHMs BCex coneit, 06pasoBaHHbIX ruapokcuaom canHua(ll) c
opTodhocpopHoin kmucnoton H3POA4.

2. Hannwwure anekTpoHHYI0 OOpMyny 1 Ornpenenvite BO3MOXHbIE BaIEHTHOCTM anemeHTa € 50.
3. Metonom BC n3obpasute cTpoeHne monekynbl okenaa yrnepoga (1V).

4. Kakon 06bem 78% pacTBopa CEPHOI KACIOTbI MIOTHOCTbIO 1.71r/MN HYXHO B3STb ANS
npurotosneHus 900mn 0.5H pacteopa.

5. Onpepnennte cTeneHb AnccoumMaumm N KOHCTaHTy amccoumnaumm cnaboro ocHosaHus MOH B
pacTBope ¢ KoHueHTpaumen 0.02 monb/n, ecnu B 3TOM pacteope pH=10.

6. HanuwwnTte MonekynsipHoe, NofHoe U CoKpalleHHOEe NOHHO-MONEKYNSPHbIE YPaBHEHUS TMOpPOnn3a
kapboHaTta HaTpus U yKaxute cpelly pacTeopa.

7. Monbepunte KOapPMLUMEHTBI METOLOM 3NEKTPOHHOro 6anaHca B ypaBHeHun peakumm: PbO2 +
HNO3 + H202 = Pb(NO3)2 + O2 + H20

BUNET &6

1. Hanmwwute cpopmynbl n Ha3BaHms Bcex coneit, 06pasoBaHHbix rugpokcuaom tanaumsi(lil) n
ceneHuctom kmcnoton H2SeO3.

2. Hanvwwnte anekTpoHHY0 oopMyny 1 onpenenmTe BO3MOXHbIE BANEHTHOCTM aneMeHTa € 57.
3. Metonom BC n3obpasute ctpoeHme monekynbl okeuaa cepeol (V1) SO3.

4. Bblyncnure MONSIPHYIO N HOPMasbHY KOHLIEHTpauUn pacTeopa CepHOm KUCIOThl (w=15%,
p=1.102r/mn).

5. KoHcTaHTa amnccoumaumm yronbHom kncnotol 4.5x10-7. Belumcnnte cteneHb gnccoumauum B ee
0.01 M pacTBope, KOHUEHTpauuio NoOHOB Bogopoaa u pH pacTsopa.

6. Hanuwwnte MonekynsipHoe, NoNHOE U COKpaLeHHOEe NOHHO-MONEKYNSIPHbIE YPaBHEHUS TMAPONn3a
cynbpaTa UMHKa 1 yKaxuTe cpeay pacteopa.

7. Monbepunte KOahPMLUMEHTBI METOLOM SNEKTPOHHOro 6anaHca B ypaBHEHNN peakLnN:
KMnO4 + Na2S + HCIl = MnCI2 + S + KCI + NaCl + H20

Tembl 16-20

1. 3agaym aHanuUTUYECKOM XM, XuMmmndeckuin aHanua. NMoHaTMe 0 Ka4eCTBEHHOM
KONM4YeCTBEHHOM XMMNYECKOM aHanuae.

2. Boluncnutb pH pacteopa, nony4yeHHoro npmbasneHmem k 3,5 n Boapl 1 r a30THO KMCNOThI
(p=1,4).

3. Kakoit BennynHe gonxHa bbiTb paBHa KOHCTaHTa AMccoumnaumm, 4Tobbl NpU KOHLEHTpauum
4?710-2 M cteneHb anccounauum gocturna 1 %7

Tembl 21-23

1. Mepeuncnute TpeboBaHns, NPeabABNSEMbIE K OCaXAAaEMON POPME.

2. [puMeHeHne ocaanTenbHOro TUTPOBAHUS.

3. KOMI'IJ'IeKCOMeTpI/I‘-IeCKOG TUTPpOBaHME: CYWHOCTD, obnactb NnpUMEHEHNA, cnocobbl 06Hapy>Keva
KOHEYHON TOYKU TUTPOBAHUA.

4. OxapakTepunayinTe NpakTM4eckoe NpMMeHeHNe METOA0B KUCNOTHO-OCHOBHOIO TUTPOBAHMWS B
XUMUYECKOM aHannse.

5. Obsi3aTenbHO M coBNaneHne TOYKN 3KBUBANIEHTHOCTU M KOHEYHOW TOYKM TI/ITpOBaHVIﬂ? Ortser
NOACHUTE.

MPUMEPbLI 3A0AHVIA ONA NPOBEOEHNSA MTOFOBOW ATTECTALIMM (SK3AMEHA) NO
NTOIMAM OCBOEHNA ONCUUMNNIVHDBI

BUJIET &1
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1. Dante onpeneneHve. Okcugbl - ato ?.. HOMeHknaTtypa oKCuaoB, NpuBeanTe NnpuMeps.
2. Hanuwute coBpeMeHHyo (hopMynnpoBKy nepuoamnyeckoro 3akoHa .M. MeHoeneesa.
3. [lante onpeneneHune : XumMmnyeckas CBasb - 3T07?..

4. [laiiTe onpeneneHne: HTanbnus - aTo.... YTo Takoe ctaHmapTHas aHTanbnmus obpasoBaHms
BewecTea?

5. [lante onpeneneHuns: pactBop - 9T0?; pacTBOpPUTESNb- 3TO?

6. Monbepunte KOAPPMLUNEHTBI METOLOM NEKTPOHHOro banaHca, yKaxute oKMcnmTenb v
BOCCTaHoBMUTENb B ypaBHeHun peakumm: Ca + HNO3 = Ca(NO3)2 + NH4NOS + H20

7. CpopMynupyiTe OCHOBHbIE NONOXeHNs Teopun A. BepHepa. (onMcaHne KOMMNeKCHOro
COeOuHEeHus).

8. Kak 1 noyemy n3MeHs0TCS om3nyeckume n xmMm4eckmne CBonNCTBa NPocTbiX BewecTs B pagy Li, Na,
K, Rb, Cs, Fr? YkaxuTte KkoHGUrypaumto BaNEHTHOIO YPOBHS U CEMENCTBO AaHHbIX 3/1IEMEHTOB.

9. HazoBuTe annoTponHble qoopMbl yrnepoaa, onvwnTe nx ousmyeckme CBONCTBA.
10. JonuwunTe n Ha30BUTE NPOOYKTbl XUMUYECKUX PEeaKLINN:

02+Ca= 02+CH4=

0O2+P= 02+NH3 =

11. 1-a nogrpynna | aHannTM4Yeckom rpynnbl KATUOHOB.

BUNET &2

1. OnpenennTte CTENeHN OKUCNIEHUSI ANEMEHTOB B DOPMynax 1 Ha3oBuTe coeanHeHus: GeS,
Mn203, NaOH

2. CTpoeHue nepuoanyeckoin cuctemol .M. MeHoeneesa (Manbie 1 6onblume nepuoabl, FaeHas 1
noboyHas noarpynmnbl).

3. Hanuwwnte He MeHee Tpex NPUMEPOB COEANHEHWI C Pa3NNYHbIM TUMOM rMbpuan3aumm
LLEHTPaNbHOro atoMa C ONUCaHMEM NX FTEOMETPUYECKON OOPMBbI.

4. Hanvwwute BblpaXeHune onsg UBMEHEeHUA SHTENbMN peakunn. Y10 Takoe 3K30- ”
aHOoTepMmnyeckmne peakumm ¢ TOHKN 3peHNA SHTaNbNMnN?

5. Nante onpeneneHve n HanuwuTte goopMyny BbipaXXeHUs MacCoBOM O0MM U MOJISIPHOM
KOHLIeHTpauumn pacTBOPEHHOro BeWeCcTBa, yKaXnte pa3MepHoOCTU BCEX BENNYMH.

6. Hante onpepneneHne: OKuncnnTENbHO-BOCCTAHOBUTENBbHbIE peakunn - a707?. Y10 Takoe
OKUCNUTENb 1 BOCCTAHOBUTEND?

7. Hazoeute coennHeHnne Ag[Co(NH3)2(NO2)4], onpeaenute komnnekcoobpasosaTtesb, 3apsi
KoMMnekcoobpasoBaTtens, KOOPAMHALMOHHOE YMCO, HANWWWTE BblpaXeHne Ons KOHCTaHTbl
YCTOMNYMBOCTU KOMMIEKCHOM YaCTuULbl.

8. Honuwunte n Ha3oBUTE NPOOYKTbI XMMUYECKMX PeakLUii:
Li+O2= Li+Cl2=
Li+N2= Li+S=

9. Kak 1 noyemy n3MEHSI0TCSA oM3nYeCKMe 1 XMMU4eckmne CBonCTea NPocTbix BewecTs B pagy C, Si,
Ge, Sn, Pb? YkaxuTe KoHMrypauunio BaneHTHOro ypoBHS U CEMENCTBO OAHHbIX 9/IEMEHTOB.

10. HasoeuTte annotponHble popmbl anemeHToB VI A rpynnbl, onuwmTe nx ousmyeckne CBOMNCTBA.
11. Bropas aHanutuyeckas rpynna kaTMoHOB: XxapakTepucTuka, obwme peakuum rpynnoil.

BUJIET €3

1. OnuwnTe KnaccurkaLmio oKCMaoBs, NPUBEANTE NMPUMEPHI.
2. OxapakTepuayiiTe rnaBHoe 1 NoboyHoe (opbrTanbHOE) KBAHTOBbLIE YMCna

3. Uto Takoe BaneHTHoCTb? [aite onpeneneHnsa ¢ To4KN 3peHns Teopun o6pa3OBava XUMNYECKOM
CBA3U N C TOYKWN 3pEeHUA SNEKTPOHHOIo CTPOEHNA aToOMa.

4. ChopMynmpynTe 1 HanuwmnTe MmaTteMaTn4eckoe BbipaxeHne 3akoHa [recca. Ccpopmynupyite asa
ero cneacTsus.

5. Y10 TaKko€ UCTUHHbIE N NOTEHUMANbHbIE SﬂeKTpOHVITbI?

6. MonbepnTe KO3PPMLMEHTBI METOLOM SNEKTPOHHOro 6anaHca, ykaxmuTe okKuc nuTenb v
BOCCTaHoBMUTENb B ypaBHeHUn peakumm: Na2SO3 = Na2S + Na2S04
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7. Y70 Takoe geHTaTtHOCTb nMraHaos? MNpueeaute NpUMepbl MOHO- 1 BUAEHTATHBIX NUraHaoB.
8. ,D,OI'II/ILLIVITe N HA30BUTE NPOAYKTbl XUMNYECKNX peaKLI,VIVI:

Na+0O2= Li+H20=

Li+H2= Li+H2S0O4=

9. Kakyto rubpuomsauuio nmeeT yrnepon B anmase, rpacute n kapbuHe? KakoBo CTpoeHmne atux
annoTporHbIX oopm?

10. Kak 1 no4yeMy naMeHsoTCca omsnyeckmne n XmMmyeckme CBOMCTBa NpocThbix BewecTs B psaay O, S,
Se, Te, Po? Ykaxute KkoHGMrypaumto BaneHTHOro YPOBHS M CEMENCTBO AAHHbIX 3/IEMEHTOB.

11. TpeTbs aHanuTMyeckas rpynna KaTMoHOB: XapakTepucTrka, obwmue peakuum KaTMoHOB rpynmbl.
BUJIET €4

1. Onpenennte cTeneHn OKMCNEHNS 9IEMEHTOB B (oOpMynax 1 Hasosute coegmHenns: Mn207,
Cu2S, KOH

2. OxapakTepuayinTte MarHUTHOE 1 CNIMHOBOE KBAHTOBbIE YMCna.

3. CchopmynmpyiiTe OCHOBHblE NONOXeHMS MeTona BaneHTHbIX CBA3EN.

4. [aiiTe onpeneneHune: QHTponums - 370..... Kakme npouecchl CONPOBOXAATCS YMEHbLWEHNEM
SHTPONWK, a Kakue - yBennieHnem?

5. Oante onpepneneHne n Hanuwmte opMyny BbipaxXeHus MONSANbHOMN KOHUEeHTpauunn n
HOPMalbHOCTU PAaCTBOPEHHOI 0 BeWweCTBa, YKaXTte pa3MepHOCTN BCEX BENMNHNH.

6. [ante onpeneneHns: BOCCTAHOBMIEHNE - 3TO?; OKUCNIEHME - 3TO?..; CTENEHb OKUCNEHNS - 3TO?..

7. Hazosute coennHenne Ag[Co(NH3)2(NO2)4], onpeaenute komnnekcoobpasosaTtesb, 3apsis
KoMnnekcoobpasoBartesns, KOOPAMHALMOHHOE YNCO, HANWWKTE BblpaXeHne AN KOHCTaHTbl
HEeCTOMKOCTM KOMMNNEKCHOM YacTuLbl.

8. Kak 1 noyemy nameHsoTCsa onuanyeckme n xmMmmyeckme ceonctea B psay Be, Mg, Ca, Sr, Ba, Ra?
YKaxuTe KoHgoMrypauuio BaneHTHOro ypoBHSA U CEMENCTBO OAHHbLIX 9IEMEHTOB.

9. JonuwuTe n Ha30BNUTE NPOAYKTbl XMMUYECKNX peakLnii:
C+02= C+H2

C+F2=C+S =

10. donuwuTe n Ha30BUTE NMPOOYKTbl XUMUYECKUX peakLnii:
S+H2= S+02=

S+C= S+Al=

11. YeTBepTas aHanutmyeckas rpynna kaTMoHOB: XapakTepucTumka rpynnbl; obwme peakumm
KaT1OHOB.

7.1. OcHOoBHas nuTeparypa:

1. iBaHoB B.I". OcHoBbl xumun: YuebHuk / B.I". MBaHoBs, O.H. MeBa. - M.: KYPC: H/LL MUHDPA-M,
2014. - 560 c. Pexum goctyna: http://znanium.com/bookread.php?book=421658

2.boromonosa W.B. HeopraHunyeckas xumus: yuebHoe nocobue / V1.B. Boromonosa. - M.: Anbcpa-M:
NMH®PA-M, 2009. - 336 c. Pexxum goctyna: http://znanium.com/bookread.php?book=176341

3. Mnnnka H.J1. Obwas xumns : yyebHoe nocobue [ons CTyLeHTOB HEXMMNYECKMX CrieLmnanbHOCTeR
BbiCMX y4ebHbIx 3aBeneHwni] / H. J1. MnuHka .? M3a. ctep. ? Mockea : KHoPyc, 2013 .? 746, [2] c.

4. nuHka, H.J1. Obwas xumus : [ysebHoe nocobue ans By3os] / H.J1. MnuHka ; non ped. a.x.H. A.W.
Epmakosa .? U3a. 30-e, ncnp. ? Mocksa : UHterpan-lipecc, 2008 .? 727 c.

7.2. [lononHutenbHasa nuteparypa:
1. KapanetbsaHuy M.X., OpakuH C.U. Obwas n HeopraHunyeckas xumusi, 2000. 592 c.

2. AxmeTtoB H.C. Obwas n HeopraHunyeckas xumus.- 8-e nsga., ctep.- Crb: Jlavb, 2014. - 752 c.
http://e.lanbook.com/view/book/50684/
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3. AxmeToB H.C. Obwas n HeopraHmyeckas xumus : Yueb. ons cTyn. XuM.-TexHon. cneu. By3os / H.C.
AxmeToB .? 5-e uaga., ucnp. ? M. : Boicw. wk., 2003 .? 743c.

4. Yrain A.4. Obwas n HeopraHmyeckas xmmns : Yueb. ons CTyAeHTOB By30B, 00y4aroWwmxcs no
HanpasneHuto n criewd. "Xumung" / A.A.Yran .? 3-e nsg., ucnp. ? M. : Boicw. wk., 2002 .? 527¢

7.3. UHTEepHeT-pecypcChbl:

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

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

Poccuincknin xummnko-aHanutnyieckmin noptan - http://www.anchem.ru/
Poccuiickuin xummko-aHanutuyeckunin nopran - http://www.anchem.ru/
Xumuk - http://www.xumuk.ru/

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

Xumunyeckun goakynbtetr MIY - http://www.chem.msu.ru/

8. MarepumanbHo-TexHU4eckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHve gncunnnuHbl "Xumng" npegnonaraet UCNONb30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeaniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauunu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMieKTaLms
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIMHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOr0 3KpaHa, akyCTUYeCKO CUCTEMDI, a TaKXe MHTEpPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJ0epeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasatens MMEET BO3MOXHOCTb NIErKo
ynpaensiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO MO3BONISIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ONSt HUX COOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACcTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

1. MynbTuMeaniiHbI NPOEKTOP Y HOYTOYK.
2. MaTepuanbl o5 NpoBeAeHNs MHTePaKTUBHOro onpoca

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHno 05.03.04 "Tnopometeoponornsa” n npodouno noarotoskn Meteoponorus .
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AHATTAMECKAR CrCTEMA KPY
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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 220317

Crpanuua 40 n3 40.
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