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HanpaB/eHHOCTb (poduib) «bone3sHu MeKUX JOMAaIIHUX U 3K30THUeCKUX KUBOT-

ITacnopT ()oH/a OIeHOUHBIX CPe/ICTB

crietanibHOCTB 36.05.01 BeTepuHapus

HBIX», «BeTepruHapHoe sieueOHOe /1e/10 U IKCIIepTH3a»
OYHOM 1 3a04HOM (OpPM 00yUeHUs
HucuunnvHa: Heoprannyeckasi U aHaJIMTUUeCKast XUMUS»

Tabwma 1
Ne Koutponupyemsie | KoHTposnvpyemble Kon-Bo | [lpyruve oOLjeHOUHBIe Cpef-
n/m JUJAKTUUYeCKUe KOMITeTeHIIUM (WM UX YacTH) | TecTo- | CTBa
eIUHULbI BBIX _— KOIL-BO
3aja-
HUM
1. MOAYJIb L. OIIK-4 32 Kommnekt Turmno- 11
OO0miasas u Heop- CrniocobeH HCI0/1b30BaTh B BbIX 3ajau AJis
raHuuyecKas Xu- | mpodecCOHATLHOM flesTellb- nn3
Mus. BBeseHre B | HOCTM MeTO/IbI pellieHHUs 3a/iau 3amuTa 1abopa-
rnpeiMeT XUMHH. | C IPUMEHeHUeM COBPEMEHHOI0 TOPHOM paboThI
OcHOBHBIE 3aKO- | 00OoOpyzOBaHus MPU pa3paboT-
HbI U TTOHSITUSI Ke HOBBIX TEXHOJIOTUN U UC-
2. XuMHUYecKue CH- T0JIb30BaTb COBPEMEHHYIO0 48 Komruiekt Tumo- 11
CTEMBI rpoeccroHaNbHYI0 METOZ0- BbIX YIPa)KHEHU!
JIOTHIO /IS TIPOBe/IeHUst SKCIIe- ansa A3
PUMEHTaJIbHBIX UCC/Ie[lOBaHUN CobecenoBaHue 7
Y MHTepIpeTaLluu UxX pe3ysib- [TucbmMeHHOe Te-
TaToB CTUpOBaHue
3. Xumuyeckasi Tep- 41 Kowmrmnekr  Turo- 11
MO/JMHaMHMKa U BbIX 3ajau s
KUHeTHUKa na3
CobeceoBaHHe 5
[TuceMeHHOe Te-
CTUpOBaHue
3almmra JAByX Ja-
OopaTopHBIX pa-
oot
4. PactBopbI 39 Kowmrmnekr  Turmno- 11
BbIX 3ajau s
na3
CobeceoBaHHe 6
[IucemenHoe Te-
CTUpOBaHUe
3amuTa s1abopa-
TOPHOM paboThI
5. OkucvTeNbHO- 44 Kommnekr Tumno- 22
BOCCTAaHOBUTE b~ BbIX

HbIe TIpOoLeCChl

yrpaKHEeHUH 17151
nas
I[IucemenHoe Te-
CTUpOBaHHE
3amuTa Js1abopa-
TOPHOM paboThI




2 cemecTp

MOAYJIb I1. OIIK-4 50 Kommnekt Turmno- 11
AHanuTHYecKas CriocobeH HCI0/1b30BaTh B BbIX
XAMMA. AHanu- | TIpodecCUOHa/IbLHOM JiesiTeNb- yIpa)KHeHUM  Jj1st
TAYeCKass XUMUSA: | HOCTU MeTO/bI pellieHus 3a4a4 na3
OCHOBHbIE TIpUH- | C IPUMEHEeHNeM COBPEMEHHOI0
LUl U MeTOZbl | 000py/JoBaHUs MpH pa3paboT-
KAueCTBEHHOIO0 U | Ke HOBBIX TeXHOJIOTUH U UC-
KOJTMUeCTBEHHOTO T0/1b30BaTh COBPEMEHHYIO0
aHasM3a rpoecCcroHaNbHYI0 METOZ0-
AHanutrueckas JIOTUIO /151 TIPOBeIeHUs SKCIIe- 15 KoHutposisHasa pa- 5
XUMUS: OCHOBHbIE | PUMEHTa/bHbIX UCC/Iel0BaHUN 6oTa
NIPUHLIAIIBL ¥ Me- | W UHTepIpeTaliiy UX pe3yJib-
TOJbl KauyecTBeH- TaToB
HOTO U KOJIdYe-
CTBEHHOT'O aHasu-
3a.
8. KauecTBeHHbIH 21 CobecenoBaHue 30
aHam3
9. KonmuecTBeHHBIN 14 CobecenoBaHue 14
aHam3 3amuTa 1abopa-
TOPHOM pabOThI

1 OOEHOYHBIE MATEPHAJIbI, HEObXOJNMbIE

JUIA OIIEHKHY 3HAHWI, YMEHUN 1 HABBIKOB JJESATE/IbHOCTH
B ITPOOECCE OCBOEHMSA JUCLHUILI/IMHBI

Tabnuua 2 — dopmupyeMble KOMIeTeHLUU

KO'E[ 1 HaMMeHOBdHHe

KO,Z[ N HAMMEHOBaHHWE MHAWKATOPd AOCTH>XKEHUS

O1ieHOYHBIE Ma-

TepUaJIbl
KOMITeTeHLIUU KOMIIeTeHLIUM (4aCTU KOMIIeTeHLH)
U CpejCTBa
OLK-4 MO/AY/JIb 1. O0mas 1 HeopraHuYecKasi XUMHA

CriocobeH HCI10/1630-
BaThb B Ipogeccuo-
HaJ/IbHOU JlesiTeIbHO-
CTU MeTO/Ibl PellieHust
3a/lay C TIpUMeHeHreM
COBpeMeHHOro 060py-
JIOBaHMUSI TTPH pa3pa-
OOTKe HOBBIX TEXHOJIO-
T'Ul ¥ UCT0JIb30BaTh
COBpPEMEHHYIO TPO-
(heccruoHaMbHYO Me-
TO/I0JIOTHFO [I7IsI TIPO-
BeJIeHUS IKCTIepUMeH-
TaJIbHBIX CCTIe[J0Ba-
HUM U UHTeprpeTaLyn
WX pe3y/bTaToB

OIIK-4.1 -1 onk-4

3HaThb:

-TeXHUUeCKHe  BO3MOXXHOCTU  COBPEMEHHOI0
CTeLMaM3uPOBAHHOTO 000PYZOBaHUS, MEeTO/bI
pelieHus1 3aiau Npo(ecCUoHa/NbHON JlesiTe/IbHO-
CTH.

OIlK-4.2 N1-2 onk-4

YwMmerts:

-TIPUMEHSITh COBpPeMeHHble TeXHOJIOTUU U MeTO-
[Ibl UCCaefioBaHUN B TipodeCcCHOHATLHOU [es-
Te/bHOCTH, UHTePNPeTUPOBaTh MOJIyueHHbIe pe-
3y/bTaThI.

OIIK-4.31 U-3 onk-4

Bnagets:

-HaBBbIKAMU PaboThI CO Criel[haM3uPOBaHHBIM
obopy/Zi0BaHWEM [/ PeaT3ariiy TTOCTaBIeHHBIX
3a/lau NpU MPOBeJieHWHY UCCIe/IOBaHUM U pa3pa-

TectupoBaHue
CobecenoBaHue
PacueTHas 3a-
Jaua
3aruTa y1a60-
paTopHoii pabo-
ThBI




O0TKe HOBBIX T€XHOJIOTHH.

MOAYJIb Il. AHaiMTHYeCKass XMMHUSA

OIIK-4.1 -1 onk-4

3HaThb:

-TeXHUYeCKHe  BO3MOXXHOCTH  COBPEMEHHOTO
CrelUaTu3upPOBAHHOTO 000PYZIOBaHUS, METO/bI
pelieHus 3aziau TpodecCcuoHa/bHON JlesiTe/IbHO-
CTH

OIIK-4
Crioco6eH HCI10/1b30-
BaThb B npodeccro-
HaJ/IbHOU JlesiTeNTbHO-
CTA METOZIbI PeIlIeHHUs
3aJau C IPUMeHeHHeM : CobeceoBaHue

aAad cp OITK-4.2 U/I-2 orik-4 !
COBpeMeHHOro 0b6opy- VMeTh: 3arruTa Jj1abo-
JIOBaHUS TP pa3pa- ' paTopHoii pabo-
-IPUMEHSATbL COBPEMEHHbIE TEXHOJIOTHU M METO-
OOTKe HOBBIX TEXHOJIO- o N ThI
o JIbl UCC/IeIOBaHUM B TIPOGECCUOHATBHON ies-
TMI U KCIT0JIb30BaTh KonTposbHast

TeJIbHOCTH, UHTEPIIPETUPOBATh MO/TyUeHHbIE pe-
COBpPEMEHHYIO IPO- pabota

3y/bTaThI.
(heccroHanbHYIO Me- OI1K-4.3 VI]I-3 omk.4
TO0JIOTHIO AJ1s ITPO- B na,qu.b' _

BeJeHHA SKCIIEPUMEH-
TaJIbHBIX UCC/Ie10OBaA-
HUU U HHTepIpeTalurn
HX pe3y/ibTaTOB

-HaBbIKaM# pabOTHI CO CrielaTu3upPOBaHHBIM
00opyi0BaHMEM /IJ1s peaTi3aliiy MOCTaB/IeHHBIX
3ajiau MpH MPOBeJIeHNH UCC/ieJOBaHUN U pa3pa-
OOTKe HOBBIX TEXHOJIOTHM.

OrieHOUYHBIe MaTepHasbl U CPeZCTBA [i/Isl IPOBEPKU
c(hOopMHPOBAHHOCTU KOMIIETeHI1I

Moodynb I Obwas u Heop2aHuuecKas Xumusi.
Tema 1 «BgedeHue 8 npedmem xumuu. OCHOBHblE 3AKOHbI U NOHSIMUSI»
TunoBble 3aa4u 110 pasjenry

1. TIpu B3auMopelcTBUU 3,24 T TpexXBa/JeHTHOIO MeTasljaa C KUCIOTOW BbIZE/INUI0Ch
4,02 n Bozmopoza (H.y.). Beiuncivre MomsipHble MacChl 9KBMBAZIeHTOB MeTasljla, ero OKCuza u
aTOMHYI0 MacCy MeTaslia.

2. TIpu BocctaHoBnieHnu BogopogoM 10,17 © okcra ABYXBa/JeHTHOTO MeTaslia obpa-
30Basioch 2,25 T BOZbI, MOJIIpHasi Macca 3kBuBasieHTa Kotopoi 9,00 r/mosib. Berurcivute Mo-
JIIPHbIe MaCChl 5KBUBAJIEHTOB MeTaJljla, ero ruIpoOKCH/ja 1 aTOMHYIO MacCy MeTasuia.

3. Ha oxuranue 2,99 r ByXBa/JIeHTHOTO MeTasula motpeboBaiock 1,33 11 Kuc/iopo/a
(H.y.). BeiuMcnuTe MossipHble MacChl SKBUBAJeHTOB MeTasljia, ero okcuja. Kakoit sTo me-
TasuI?

4. ITpu BocctaHoBieHn# 6,50 T OKCH/Ia TpeXBaeHTHOTO MeTasiia obpa3oBanock 4,45 T
MeTasaa. Berurciute MosipHble Macchl S5KBUBaJIEHTOB MeTasl/la, ero okcuza. Kakoi sto me-
Taun?

5. Cynbup Mbiibska cogepxut 39,0% cepbl, MosipHasi Macca SKBUBajieHTa KOTOPOH
16,0 r/Mosb. Berunc/ivre MOJIIPHYIO MacCy 5KBUBA/IeHTa U Ba/leHTHOCTb, MBILIbAKA, COCTaBb-
Te (hopMyJ1y 3TOTO BellleCTBa.

6. IIpu peakiuu mexay 0,366 r AByXBa/eHTHOTO MeTa/l/la YU KMCJIOTOM BbII€/TUIOCh
336 mi1 Bojopoja (H.y.). BerurcauTe MonsipHble MacChl 5KBHBa/IeHTOB MeTaJlla, ero OKCuza u
orpeziesiiTe KaKO! 3TO MeTasll.

7. BoopogHoe coe[jHeHUe TpexXBaJIeHTHOI'O 3/ieMeHTa cofepxuT 8,9% Bogopoga.
Bbluncinte MosisipHbIe MacChl SKBMBA/IEHTOB 3/IEMEHTa, JaHHOTO TUIPUA U aTOMHYEO MacCy
J/IeMeHTa.

8. Ins pactBopenust 16,86 r metania motpeboBanock 14,7 T cepHOI KUC/IOTHL. BbI-
YUC/IUTe MOJISIPHBIe MacChl 5KBUBAJIeHTOB MeTasljla U ero OKCU/a.




9. IByxBaneHTHbIM MeTa/u1 Maccou 0,601 r BaumogerictByer ¢ cepor maccou 0,480 r.
BbrurcnTe MoJsisipHble MacChl SKBUBaJIeHTOB MeTasa, Cyabdua MeTanaa U aTOMHYIO0 MacCy
MeTasa.

10. B okcuje TpexBasieHTHOr0 MeTasia Maccoi 5,10 r copepxxutcs 2,40 T KUciopoza.
BrrurciuTe MossipHbIe MacChl S5KBHMBa/IeHTOB MeTajula, ero OKCH/a U aTOMHYI0 MacCy meTall-
na.

11. Ipu okucnennu 2,81 r AByXBaJIeHTHOTO MeTassia o0pa3oBanoch 3,21 T ero okcu-
Ja. Berumcute MosisipHyto Maccy Metasiia. Kakoit 3To metani? KakoBa MosisipHasi Macca Me-
Tasla ¥ MOJIsIpHasl Macca SKBYBajieHTa MeTasla?

TpeGoBaHusi K 0(popM/IeHHIO 0TUETA 10 JIa0opaTopHOii padoTe.
OtyeTa opopmiisieTcs B 1abDOpPaTOPHOM TeTpaH.
CopepkaHue oTuera:
TIOPSITKOBBIN HOMeEP J1abopaTopHOM paboThl, ee Ha3BaHUE;
1[e/Tb pabOThI;
3a/jaHue;
KpaTKoe TeopeTHueCKoe BBeZieHHe K JaHHOW paboTe;
Ha3BaHHUeE OMbITOB;
odopmsieHre pPe3y/IbTaToB OMBITOB B COOTBETCTBUM C TIPeAbSB/IsIEMbIMUA TPeOOBaHUSIMHU.
3amuTa 1abopaTOpHOM pabOThI OCYIECTB/ISETCS Ha 3aHSATHU, CIeYIOIIeM IOC/ie ee BhIMOJI-
HeHUs. [Ipu 3alyTe CTy/€HT AOJDKEH MPeJCTaBUTh OTUeT 10 jlabopaTopHOM paboTe, COCTaB-
JIEHHBIU TI0 TIpe/JIOKEeHHOW BbIllle CXeMe, MOSICHUTh BCe TIPUBeJeHHbIe pacueTbl U BBIBOJBI,
BBITTOJIHUTH CBOW BapUaHT 3aZlaHMs 110 TeMe 1abopaTopHOM paboThl (PelTh 3afauy UK CO-
CTaBUTb YPaBHEHHUsI XUMUUECKUX PeaKLIU).
®DoH/| TECTOBBIX 3aJJaHUH /I/Isl TEKYyLIero KOHTPO/1A 3HAHU 110 TeMe:

Bbibepume 00uH npasuibHbIll 0meem U Haxcmume KHONKy «/lanee»
Ba)kHeiiliue TeopHu, COCTaB/IAIOIIHE 0CHOBY XUMHUH, 3TO
+ aTOMHO-MOJIEKY/IsIpHasi TeOpUsi, KBAHTOBAsi TEOPUsI CTPOEHUSI aTOMOB Y MOJIEKYJI, 3aKOH
COXpaHeHUsI MacChl U SHEPTUH, epUoJuUeCcKUil 3aK0H;
OKHCJIUTeTbHO- BOCCTAHOBUTE/IbHAsI TEOPUsI, TeOPUsI Uiea/IbHbIX T'a30B, TEOPUSI CTPOEHUS
KOMIJIEKCHBIX COeJMHEeHU;
Teopusi KUCJI0T U 0CHOBaHUM bpeHcTena JIoypu, Teopus BalleHTHBIX CBsi3e [aliTiepa u
JIoHzOHa;
TeOopUsi XMMUUeCKUX CBsi3eld, TeOpUsi TeTepOreHHbIX MPOLIeCCOB, 3/IEKTPOHHAsI TeOpUsi
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Mebuamieil XUMHUYeCKH He/Je/IMMOM YacTHIleH BellecTBa sAIB/ISeTCA:

MoJIeKya

WOH

+aToM

XUMHYECKUU 3/IEMEHT
Bbibepume o0uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
KommuecTBO BemecTBa — 3T0:

+TIOpLIUS BelljeCTBa, U3MepeHHast B MOJISIX

YHC/I0 CTPYKTYPHBIX YaCTHL], paBHOe 6-10%3

Macca BelljecTBa

HaBeCKa BellecTBa
Bbibepume o0uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»

M30TONBI XUMUYECKOT'0 3/IeMeHTa OT/IMYAKTCS APYT OT Apyra:
+110 YUC/Ty HEMTPOHOB
T10 UKC/TY 3/IeKTPOHOB
T10 UKCJTy POTOHOB



T0 T10JI0’KEeHUIO B MepUOINYeCcKoil cucTeme
Bblbepume 00uH npasuibHbIli omeem u Hax3cmume KHONKy «/lanee»
Kakas cTpoka u3 nepeunc/ieHHbIX BellleCTB BK/IIOUAeT TOJILKO MPOCThIe BelecTBa?

Kucnopog, Bo3ayXx, BoJJOpoO/, »KeJie30

docdop, BoAOpO, MUPUT, Cepa

LepeBo, 1iecok, Mmen

+>Kesneso, cepa, 030H, aiMa3s
Bbibepume HeCcKo/bKO NpasuibHbIX 6APUAHMOS U HAMCMUme KHONKYy «/lanee»
N3 nepeunc/ieHHbIX SIBJICHHA 0TMeThTe XUMUUYeCKHe:

+1"opeHue Crinuku

+CKucaHve MOJIOKa

+PxaBnenue xesnesa

IIpaBieHue Metania
Bbibepume 00uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
Kakoii 3aK0H JjaeT 0CHOBY //Isl COCTaB/IEHUS] XUMHUECKHX PeaKiuid?

3aKOH IMOCTOSTHCTBA COCTaBa BeleCTBa

3aKOH 3KBUBA/IEHTOB

+3aK0OH COXpaHeHUsI MaCChl BellleCTBa

3akoH ABOrazpo
Bbibepume 00uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
Urto Ha3bIBaeTcs NOCTOSIHHOM ABoOraapo?

1Mosb BelrjecTBa, cofiepxkamuii 6,02-10 2>moexysn

+Yucso vyactui 6,02-10%3, copepxkanpmxcs B 1 MoJjb /1r060ro BelecTsa

1MoJ/1b BelecTBa, cogepkaruii 6,02-10 22 atTomos

Copepxanue 6,02-10 23 atomoB B 12 . yriepoja
Bbibepume 00uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
Kem ycTaHoB/1eH 3aK0H MOCTOSIHCTBA COCTaBa BeliecTBa?

M. B. JIoMOHOCOBBIM

K. JameToHOM

+XK. IIpycrom

A. ABorazpo
Bbibepume 00uH npaguibHbIll omeem u Haxcmume KHONKY «/lanee»
MHorue XuMH4YeCKHUe 3/IEMEHThI 00Pa3yl0T HeCKO/IBKO MPOCTHIX BEIecTB, 00/1ajalo-
IUX pPa3/IMYHbIMHU CBoiicTBaMu. Kak Ha3bIBalOT 3TO AB/IeHHE?

o mMMopdu3Mom

TOMOJIOTHEeN

MHOTOMEPHOCTBIO

+a/uioTponuen
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
XumMHuUecKHe coeJHHEHHs MePEMEeHHOr0 COCTaBa Ha3bIBAIOT:

CJIO)KHBIMU BeIIleCTBaMU

JaNbTOHUIAMHU

KOMIUIEKCHBIMH BeIl[eCTBAMU

+6epTosiuaaMu
Bbibepume 00uH npasuibHbIl 0meem U Haxcmume KHONKY «/lanee»
XuMHYecKHe CoeJHHEHHS MOCTOAHHOT0 COCTaBa Ha3bIBAIOT:

GepTonuaMu

BellleCTBaMU

+IaTbTOHUIAMHU

KOPIYCKY/IUJaMu



Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Onpeaenure Maccy (r) KHCI0poja, 00beM KOToporo (H.y.) cocraBJisieT 44,871
6,4
+64
22,4
2,2
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Onpejenure KOJIMYECTBO MOJIb X/I0Pa, 00beM KOTOPOro NpPH H.y. ocTrasiser 11,2 i
+0,5
11,2
22,4
10,5
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Macca o0pa3ia Kap6oHaTa Kaiabijusa paBHa 10 r. Onpee/iuTe KOJIMYeCTBO MOJIb YTOH
CoJIH
100
+0,1
0,01
10

Bbibepume 00uH NpaewibHbIl OMeem u Haj}cmume KHONKy «Jlanee»
Kakyto maccy (r) umeer 1,55 -10%3 mosieky1 Bogbl

+4,63

46,3

0,46

46
Bbibepume 00uH NpaewibHbIU OMeem u Haj}cmume KHonKy «Jlanee»
Kakoe K0/1MueCcTBO BelecTBa (MoJib) COCTaB/IAI0T 6,02-10%° MonekyJ1

10

+100

0,1

1000
Bbibepume 00uH NpaewibHbIl OMeem u Haj}cmume KHonKy «Jlanee»
Mo/ispHasi Macca KaKux M3 MPUBEEHHBIX HIKe BeleCTB 0JHHAKOBa

CaCOs3 u NaBr

+H3PO4 1 HoSO4

CuS u AuCls

NaBr u CuS

Bbibepume 00uH npasuibHblll omeem U Haxcmume KHONKy «/laneex
Kakue 13 nepeunc/ieHHbIX HID)Ke T'a30B Jjierye Bo3gyxa

+A30T U aMMHaK

A30T ¥ KUCJIOpPOZ,

Ammuaxk 1 ¢rop

Kucnopog u ¢ptop
Bbibepume 00uH npasuibHblll omeem U Haxcmume KHONKy «/laneex»
Kakoii 00bem 3aHuMaroT npu H.y. 100 moJib 11060r0 rasa

22,4 n

+22,4 nm°

22,4 M3



2,24 M3
Bblbepume o0uH npasuibHbIli omeem u Haxcmume KHONKYy «/lanee»
B kKakom 00BéMe (J1) aproHa (H.y.) CO/IEP)KHUTCA CTOIBKO )Ké aTOMOB, CKOJIbKO B 11,2 /1

BO/JOpOAA

+5,6
11,2
22,4
224
Bbibepume 00uH npasuibHbIll 0meem U Haxcmume KHONKYy «/lanee»
Kakoii U3 MeTa/I/IoB M0OXKeT UMeTh MOJISIPHYI0 MacCy SKBHBAJIEHTa, PaBHYIO 32 r/M0J/Ib
+Cu
Fe
Na
Ca
Bbibepume HecKo/bKO Npasu/ibHbIX 6APUAHMOB OMEEemoe U Haxcmume KHONKY «/lanee»
MoisipHbIe MacChl 3KBHBA/IEHTOB KaKHX BelIeCTB PABHbI X OTHOCUTE/IBHBIM MOJIEKY-
JIIPHBIM MaccaMm
+HCIl u HCIO4
CaCl, u NaHCO3
+HCl u NaHCOs3
HClO4 u CaCl2
Bbibepume 00uH npasuibHbIll 8apuaHmM omeema u Haxcmume KHONKy «/lanee»
KakoB (akTop 3xBHBa/IeHTHOCTH 0pTO(dochopHOIi KUC/I0THI B PeaKI[UH:
H3PO4 + 3KOH = K3PO4 + 3H.0
1
172
+1/3
1/5
Bbibepume o0uH npaguibHblll omeem u Hajdcmume KHOnKy «/lanee»
Onpejenure 3Ha4eHUs MO/ISIPHBIX MacC 5KBUBAJ/IEHTOB (I/M0JIb) C/IEAYIOIUX BeIIeCTB:
NaCl u NaHSO3
+58,5 u 104
104 u 58,5
58,5 1 10,4
585 u 1,04
Bbibepume oO0uH npaguibHblll omeem U Haxcmume KHONKY «/lanee»

Haiigure Maccy BeleCcTBa HHUTpara aMMOHHA (T), KOTOpassi MOXeT ObITh MOJIy-
yeHa NPH B3aUMOJAEHCTBMHU 224 1 aMMHaKa C a30THOIM KHC/I0TOM NMPH HOPMab-
HbBIX YC/IOBUSIX.

8

+800

80

0,8
Bbibepume o0uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
B peakpuio ¢ BopoposoM Bcrymuiao 7,1 r ra3oodpa3sHoro xsopa. PaccumTaiiTe Ko-
JINYeCTBO BemiecrBa (MO/Ib) MPOAYKTA peaKI{HM.

0,1

0,3

+0,2

0,4



Bbibepume 00uH npaguwibHbIll omeem u Haxcmume KHONKY «/lanee»
CepHyI0 KUCIOTY MO/IyYalT MPH B3aumojeicTBuM okcupa cepbl (VI) ¢ Bojoit.
CKo0/JIbKO IPaMMOB OKCHJAQ Cepbl He00X0AMMO B3ATH AJjiA moaydyeHus 196 r H»
S04?

1,6

+160

16

0,16
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
130 r yMHKAa MpopearupoBasio0 ¢ KUCIOPOAOM. CKOJILKO rpaMMOB OKCHJA IMHKA
o0pa3zoBaoch?

1,62

+162

16,2

1620
Bbibepume 00uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
Kakoii o0bem (/1) AMokcuja cepsl (H.y.) odopasyercss mpu okuranuu 20 g H»S?
Peakijus nporekaeT B COOTBeTCTBUHM C ypPaBHeHHEM
2H> S + 302 =2S0; + 2H0.

0,02

2

0,2

+20
Bbibepume 00uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
Kakass macca BojpI (T) MOXKeT OBITh MOJIy4eHa TpPH B3aMMOJEHCTBHH C KHCJIOPO-
aoMm 224 n1 Bojgopopa?

0,18

18

1,8

+180
Bbibepume 00uH npaguibHblll omeem U Haxcmume KHONKY «/lanee»
Haiijure Maccy rujjpokcupa Kasblus (T), KOTOPbIii ObLI MOJIydeH MPH B3aUMO-
JedcTBMM ¢ Bojou 658,8 r HeraimeHo¥ wu3BecTH, cojepxameii 85 % CaO.

74

800

+740

1000

Tema 2. XrMuyeckue CUCTEMbI

Bonpocs! Ais1 cobece/joBaHuA:

1. CoBpeMeHHbIe Mpe/CTaB/IeHNUs 0 CTPOeHUU aToMoB. M3oTonel. CTpoeHue

3/1IeKTPOHHBIX 000/10UeK aTOMOB. J/IeKTPOHHAasi KOH(GUTypaLusi aToMa.

2. 3aKOHOMEPHOCTH M3MeHEeHUsI XUMUUYeCKHUX CBOMCTB 3/IEMEHTOB U UX COeJUHEHUU B 3aBU-
CUMOCTH OT ToJioKeHus B [leproueckoli cucTeMe 3/1eMeHTOB.

3. XuMurueckasl CBsi3b: KOBaJleHTHas (TIO/ISIpHasl U HemoJIsIpHasi), MOHHasi, MeTasl-/In4yecKasl.
Criocobb1 06pa3oBaHusi KOBaJIEHTHOM CBsI3U. DIeKTPOOTPULIATeTbHOCTD.

4. Tunel rubpUAM3aLMK aTOMHBIX opbuTasneid. ['eomeTpusi MOIeKy/1.

5. CrerneHb OKMC/IeHUS U BaJIeHTHOCTb XUMUYECKHUX 3J1eMEeHTOB.

6. BomopoaHas CBsi3b.

7. MexxMoneKynsipHble B3auMO/lelCTBUSI.
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Tunosble ynpaxHeHUs 110 pa3jeny
1. Hanuiwre 3/1eKTpOHHBIE (JOPMYJ/IbI aTOMOB 3/IEMEHTOB C MOPSAKOBBIMA HOMEpPaMU

16 v 29, yuutbiBasg, 4TO y IOC/Ae[AHEr0 Ha YeTBEePTOM 3HEepreTUYeCcKOM YPOBHE OJUH 3/1eK-

TPOH. K KaKOMy 3/1eKTPOHHOMY CEMENCTBY OTHOCUTCS KaXK/IbI U3 9TUX 3/IEMEHTOB?

2. Harmuimre 3/1eKTpoHHBIE (YOPMYIIbI U YKaKUTE UYKCIO CBOOOAHBIX d-opbuTtaneit as
aTOMOB CKaH/Us Y L{UDKOHUSI.

3. Hanummre 3/1eKTpoHHbIE (POPMYJIbI aTOMOB Y MOHOB aJTFOMUHUS U Ka/lbLUsI.

4. HanuiuwrTe 371eKTPOHHbIE (DOPMYJ/Ibl aTOMOB 3JIEMEHTOB C MOPSIKOBBIMU HOMEpaMu

351 42 , yuuTsiBas, 4To y [1OC/IeHero Ha IITOM SHepreTUu4eCckOM YPpOBHe OJIUH 3JIeKTPOH.

5. Hanuiwmre 3/1ekTpoHHbIe (hOpPMYJbI aTOMOB MapraHija U cejieHa. K KakomMy 3Jiek-

TPOHHOMY CEMEUCTBY OTHOCUTCS KaXK/IbIM U3 3TUX 3/IEMEHTOB?

6. Harmmummre 31ekTpoHHbBIE (DOPMYJIBI M YKaXKUTE UHMCI0 CBOOOAHBIX d-opbuTtasneit ais
aTOMOB THUTaHa M HUOOWSI.
7. HamuiuTe 3/1eKTpOHHBIE (hOPMYJIbI aTOMOB KpeMHUs U »Kese3a. PacripesenuTe Ba-

JIeHTHBIE 3JIEKTPOHBI TI0 OPOUTAISIM /I/IsI STUX aTOMOB B HeBO30Y)KI€HHOM COCTOSTHUM.

8. YKakuTe BCe 3HaueHUs I7IaBHOTO, OPOUTATLHOTO M MarHUTHOTO KBAHTOBBIX UHMCEJT

JJ1s1 371eKTPOHOB aTOMOB OepuUJITHSI U KUCI0PO/a.

9. YkaxuTe BCe 3HAUEHUS TJIABHOTO U OPOUTATLHOTO KBAHTOBBIX YMCEJT /ISl BHELITHUX

3/IeKTPOHOB B aTOMax 3JIeMEHTOB C ITOPSAKOBBIMU HOMepaMu 27 U 32.

10. HamummmTe 371eKTpoHHbIe (hOpMYy/bl aTOMOB MarHUMsl U XJiopa. PacmipesenuTe Ba-

JIeHTHBIE 3JIEKTPOHBI TI0 OPOUTAISIM aTOMOB XJIOpa B BBICILIEM SHEPTeTHUECKOM COCTOSTHUH.
11. Hanuiure 31eKTpOHHbIE ()OPMYJIbI U YKa)KHUTE YUC/I0 Ba/IEHTHBIX 3/IEKTPOHOB 151

aTOMOB HUKe/Is U Opoma.

@DoH/| TECTOBBIX 3aJJaHUH /IJIs1 TEKYyI[ero KOHTPOJiA 3HAaHUH 110 TeMe:

Bbibepume 00uH npasuibHbIl 0meem U Haxcmume KHONKY «/lanee»

Uro siB/IsIeTCA 0CHOBAHUEM /IS COBPeMeHHOM KBa/Tu(UKaIui XUMHUYEeCKHUX 3/IeMeH-

TOB?

BaJIEHTHOCTh
CTpPOeHHe aToMa
aTOMHasi Macca
+4M(JI0 TIPOTOHOB B fi/jpe aToMa

Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»

Uro onipefensier (puU3sHUECKUN CMBIC/ NOPAJKOBOr0 HOMepa XMMHUY€eCKOro 3/ieMeHTa?
TOJI0)KeHHe 37IeMeHTa B IePUOJUUeCKOr cucTeMe
+4KC/Io TIPOTOHOB B s1/ipe aToMa
YMCJI0 SHePreTUYeCKUX YpPOBHEH
YKCJI0 HEUTPOHOB B aTOMe

Bbibepume 00uH npaguibHblll omeem U Haxcmume KHONKY «/lanee»

Uro onpeessier ¢pu3snuecKUd CMbIC/I HOMepa Nepuojia B epUoJUYecKoH cucreme?
CXoZHble (U3MKO-XUMUUECKHe CBOKCTBA 37IEMEHTOB JaHHOT0 TIepro/ia
MeTa/UTnYeCcKre CBOWMCTBA C/IeBa HAIllpaBO 0C/1abeBaroT
+YKC/I0 37IEKTPOHHBIX YDOBHEH B aTOMax paBHO HOMepY Ieproja
CBOMCTBA 371eMEHTOB MEPUOJUUECKU TOBTOPSIFOTCS

Bbibepume o0uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»

Yem 00ycC/10B/IeHbI MeTa/IMYeCKHe CBOMCTBA XHMMHYECKHX Y/IEMEHTOB C TOUKH 3PEeHHSA

XuMuM?
+CIMOCOOHOCTBIO aTOMa OT/JABATh JIEKTPOHBI
COCOOHOCTHIO pearupoBaTh C HeMeTaslylaMU
BeJIMUMHOM 3/IeKTPOOTPULIATE/TbHOCTH
CTPOEHHEeM KPUCTa/VInyeCKOU peleTKU
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Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Kakue cBoliCTBa YCH/IMBAIOTCS Y XHUMHYECKHX 3/IEMEHTOB IJIaBHBIX MOATPYIII C yBe-
JINYeHueM aTOMHOro Homepa?

+MeTa/l/IMuecKre CBOMCTBa

HemeTasyTnuecKre CBOMCTBa

XUMUYecKast aKTHBHOCTb

pacTBOPUMOCTH B BOJie
Bblbepume 00uH npasuibHbIli omeem u Hax3cmume KHONKYy «/lanee»
Kakue cBolicTBa yCH/IMBAIOTCS Y XUMHUYECKHX 3/IeMeHTOB B Ipejie/iax nepuo/a cjieBa
Hamnpaso?

MeTasTmuecKuii 6/1eck

3JIeEKTPOTIPOBOHOCTh

+OKUC/UTe/IbHbIE CBOMCTBA

OTHOCHTeJIbHAs TVIOTHOCTh
Bbibepume 00uH npasuibHbIll 0meem U Haxcmume KHONKYy «/lanee»
Kakue xumMuueckue 371eMeHTHI Paclio/I0KeHbI B OPSJKe BO3pacTaHUs UX aTOMHBIX pa-
AUYyCOB

N, B, C

+N, P, As

Na, Mg, K

B, Si, N
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
B r/1aBHBIX MOArpyNmnax nepuou4eckoi CHCTeMbl BOCCTAaHOBHUTe/IbHAsi ClIOCOOHOCTh
aToOMOB XMMHYeCKHX 3/IeMeHTOB PacTeT C:

yBeJIMueHreM YKc/ia HeHTPOHOB B sifipe

yMeHbIIIeHHEeM pajinyca aTOMOB

yBeJIMUeHHeM YKC/ia 37IeKTPOHOB Ha BHEILIHEM SHepreTHyeckoM YPOBHE

+yBe/TMUeHreM paJjyca aTOMOB
Bbibepume 00uH npaguibHblll omeem U Haxcmume KHONKY «/lanee»
Yucs1o 3/1eKTpoHOB B uoHe Fe?" cocrasiser:

23

+24

26

56
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Yemy paBHO 4 C/I0 CBOOOAHBIX 3d opOuTasieil B aTome UHKA?

5

+0

1

2
Bbibepume 00uH npasuibHbIl 0meem U Haxcmume KHONKY «/lanee»
B no6ouHbIX MOArpyNnax nepuosHYecKon CHCTeMbI BOCCTAaHOBHUTE/IbHAsA CII0COOHOCTh
aTOMOB XMMHYECKHX 3JIeMeHTOB PacTeT C :

+yBe/IM4yeHueM paJiiyca aTOMOB

yYMEHbBIIIEHHEM pa/inyca aTOMOB

yBeJIMUeHHeM YKC/ia 37IeKTPOHOB Ha BHEIIIHeM SHepreTHyeckoM YPOBHe

yBeJTMUeHUeM 3apsijia sifipa
Bbibepume o0uH npaguibHbIll omeem U Haxcmume KHONKY «/lanee»
Yemy paBHO MacCcoBOe YHC/I0 aToMa?

YKC/Ty IPOTOHOB B aTOMe

12



YKC/TY 5JIEKTPOHOB B aTOMe

YKMC/Ty HeUTPOHOB B aTOMe

+UKC/Ty HYK/IOHOB B aTOMe
Bblbepume 00uH npasuibHbIli omeem u Hax3cmume KHONKYy «/lanee»
YeMy paBHO YHUC/I0 HEUTPOHOB B aTome 15 P?

31

16

+15

46
Bblbepume 00uH npasuibHbIli omeem u Hax3cmume KHONKYy «/lanee»
Kakoe KBaHTOBOe YH(/I0 XapaKTepu3yeT Hanpas/ieHHe 3JIeKTPOHHOr0 00/1aKa B Mpo-
CcTpaHCcTBe?

n

1

+ ml

ms
Bbibepume 00uH npasuibHbIl 0meem U Haxcmume KHONKYy «/lanee»
Kakue 3HaueHUsi MIPUHUMAaeT MarHUTHOe KBAaHTOBOE YKMCJI0 AJiA opOuTasneit d-
NOAypOBHA?

0,1,2

+-2,-1,0, +1, +2

-1,0, +1

1,2,3
Bbibepume 00uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
Yemy paBHO 4HC/I0 opOuTasei Ha f-nmogypoBHe?

1

3

5

+7
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
ATOMBI, KAKOI'0 3/1eMeHTa UMeHT 3/IeKTPOHHYI0 KOH(UTypaLiI0 BHEIIHEro CJI0f:
4s24p°?

+35Br

7N

33AS

23V
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
YeM OT/IMYAIOTCA aTOMBI H30TOIOB OJAHOTO0 3/IeMeHTa?

YMCJIOM TIPOTOHOB

+4KC/IOM HEHTPOHOB

YKCJIOM 3J/1IeKTPOHOB

3apsiioM siipa
Bbibepume 00uH npasuibHbIl 0meem U Haxcmume KHONKY «/lanee»
Yemy paBHO MaccoOBoOe YUC/I0 a30Ta 7N, KOTOPbIH CO/iep>XUT 8 HeTPOHOB?

14

+15

16

17
Bbibepume 00uH npasuibHbIl 0meem U HaxXcmume KHONKY «/lanee»

13



Kakue 3HaueHHus IPUHUMAaeT OpOUTa/IbHOE KBAHTOBOE YKC/IO JI/Ifi BTOPOIr0 YHEPreTH-
YecKoro ypoBHs?
0, 1,2
-2,-1,0,1,2
+0, 1
1
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Kak o603HauaeTcsi MoAypoOBeHb, A1 KoToporon =4 ul=0?
af
4d
4p
+4s
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
ATOMBI, KAKOr'0 3/IEMEHTa UMEIOT 3/IeKTPOHHYK KOH(UIYPAIHI0 BHELIHero
aiosi:...3s*3p*?
6C
1451
+16S
24Cr
Bbibepume 00uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
dnexkTpoHHas ¢opmyaa aroma 1s°2s?2p®3s?3p3. Omnpejenure 3/1eMeHT U BO3MOXKHBIE
CTerneH! OKHUC/IeHUs
+3, +5. As
+4, +6. S
++3, +5. P
+3, +6. P
Bblbepume 00uH npagu/ibHbll 0meem u Haj}cmume KHONKY «/laneex»
Jna aroma snemenTa ¢ (opmyiioi 1 s2s?2p®3s23p®4s? onpepgennure aroMHbI HOMep
12
+ 20
50
19
Bblbepume 00uH npagu/ibHbll OMeem u Haj}cmume KHONKY «/laneex»
Jlnia aroMa € 3/1eKTPOHHON (OPMY/I0ii BHELIHHX 3/IeKTPOHOB yKaxute 4 s23d!%4p?
YHC/I0 HEeCNAPeHHBIX 31eKTPOHOB B OCHOBHOM COCTOSHHM aToMa
5
6
+2
4
Bbibepume 00uH NpaewibHbIl OMeem u Haj}cmume KHoNKy «Jlanee»
Ykaxure 3/1eKTPoHHYI0 ¢opmysy atoma ¢ropa.
1522522pb
1s22s22p?
+1s522s22p°
1s225%2p°3s?
Bbibepume 00uH NpaewibHbIL OMeem u Haj}cmume KHONKy «Jlanee»
JIia psAAa 4YacTHL YKa)KHTe Te, JJIi KOTOPHIX 31eKTPOHHBIE (POPMY/IbI OJUHAKO-
BbI .
Cl-, F, Br-
Li*, Na*, K*
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+Mg?* , F-, Na*

N,O, F
Bbl6epume 00uH npasu/bHbIl 8ApUAHM omeemd U HaxXcmume KHONKY «/lanee»
YKaxure MOJHYH 31eKTPOHHYH (opmysy aTtoma 3V B OCHOBHOM COCTOSIHHH,
pacnosaras opouTan (3HepreTHyYeckde MOAYyPOBHH) B COOTBETCTBHHM C yBe/JIHYEHH-
em sHepruu. OmpejenuTe Ha0Op 4YeTbIpex KBAHTOBBIX YHCE/ /I/IfA MOC/IeJHEr0 3JIeK-
TPOHA /JaHHOI0 3/IeMeHTa .

1522s22p®3s23p3d*4s?; n = 4;1 = 0; ml = 0; ms = %

+1522522p%3s23p©4s?3d3; n=3;1 =2; ml =0; ms =%

1522s22p%3s23p3d*4s?; n = 3;1 =2; ml = 1; ms =

1s22s22p63s?3p®4s23d*; n=3;1 =2; ml =-1; ms =%
Bblbepume 00uH npasgu/ibHbIl 8apuaHm omeema u Haxcmume KHONKY «/laneex
YKaxuTe MO0/IHYI0 31eKTPOHHYI0 (hopMy/y aToma 30Zn B OCHOBHOM COCTOSIHMH,
pacnosiaras opouTanM (3HepreTHYecKde MOAYPOBHH) B COOTBETCTBUHM C yBe/IMYe-
HHEeM pacCToAHMA oT sAjapa. OnpejgenuTe HAGop UeTbIpeX KBAHTOBBIX YMCeT /IS
MOC/IE[JHEr0 3/IeKTPOHA JAaHHOIO 3/IeMeHTa

1s22s22pf3s?3p®3d74s%; n = 3;1 =2; ml =-1; ms =%

+15%25%2p®3s23p°®4s23d1% n =3;1 =2; ml = 2; ms = Y%

1522s22pf3s?3p®3d74s%; n=3;1 =2; ml =2; ms = ¥

1522s22p®3s23p%4s23d’; n = 3;1 =2; ml = 2; ms = 1
Bbl6epume 00uH npasu/ibHbI 8ApUAHM OmMeema U HaxXcmume KHonKy «/laneex»
YKaxuTe MO/HYI0 3JIeKTPOHHYI (opMy/y aToma 1P B B030YKJeHHOM COCTOSHUHU
(P*), u uona P3",

+P* 1 522522p53s13p33d?; P3* 1 s22522pf3s23p°.

P* 1 s225?2p®3s13p33d!; P3* 1 s22522p63s°3p°.

P* 1 s?2s?2p®3s23p3; P3* 1 s22522pb3s23p°.

P* 1 s225%2p®3s23p3; P3* 1 s22522p53s°3p°.
Bblbepume 00uH npasgu/ibHbIl 8apuUAHmM omeema u Haxcmume KHONKY «/laneex
YKaxure I0/HYI0 3/IeKTPOHHYI0 ()OpMy/ly aToMa B OCHOBHOM COCTOSIHHH, PacIio-
Jaras opouTaau (HepreTHYecKHe MOAYPOBHHM) B COOTBETCTBHM C yBe/IMUEHHEM
PacCTOSIHHSA OT sifipa, eC/IM NOC/IeHeMy 3/IEKTPOHY /JaHHOI0 3/ieMeHTa COOTBeT-
CTBYWOT CJiefyloliue KBaHTOBbIe uucia: n =3; 1=2; ml=-1; ms = -%. Kakoii 3T0
3/IeMeHT?

1522s22p®3s23pb3d24s? ; 22Ti;

1522s22p®3s23p%3d24s? ; 29Cu;

+15%2522p®3s23p®4s23d? ; 22Ti;

1522s22p®3s23p®4s23d? ; 29Cu.
Bbl6epume 00uH npasu/ibHbIU 8ApUAHmM omeema U HaxXcmume KHONKY «/laneex
YKaKuTe MO/IHYI0 3/IEKTPOHHYI0 (hopMy/ly aToMa 16S BO BCeX BO3MOXKHBIX B030YXK-
JEHHBIX COCTOSIHUAX (S*).

1522522p°®3s23p*; 1522522p°®3s23p33d!

1522s22p®3s23p*; 1522522p®3s!3p33d?

+1522522p83s23p33d'; 1522522p°®3s!3p33d?

1s22s22p®3s!3p33d?; 1s22522p®3s23pf3d24s?
Bblbepume 00uH npasu/ibHbI 8ApUAHmM omeema u Haxcmume KHONKY «/laneex
OKHC/IHTe/IeM WM BOCCTaHOBHUTE/JeM MOryT ObIThb aTom oF u mon F-.

+9F — TO/IbKO OKUC/IUTENb ;F~ —He OKUC/IUTe/lb, He BOCCTAaHOBUTEb

oF — M OKMC/IMTeNb U BOCCTaHOBUTE/Ib; F~ — TO/IbKO BOCCTAHOBUTE/Ih

9F — To/lbKO Ookuc/mTens ; F-— TOJMIBKO BOCCTaHOBUTE/b

9F— — TONBLKO OKMC/IUTEND ; F~ — 1 OKUC/IMTeIb Y BOCCTAaHOBUTE/Ih
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Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKYy «/lanee».
Pacnonioxure ciaepywomue opouTanu ( dHepreTHyecKue MOAyPOBHH) B TMOPsiAKe
Bo3pacTaHusa 3Heprum: 3p, 3s, 3d, 4s, 4p. Vicnonb30BaHNe KAaKOro mnpaBH/a IMO3BO-
JisieT MOJTBepAUTH [aHHYH C/1e[0BaTe/1bHOCTh?

3s<3p<3d<4s<4p; 1- e npaBuio KieukoBcKoro

3s <3 p<4s<3d<4p; 1- e npaBui0 KneukoBCKOro

3s<3p<3d<4s<4p ;1- e u 2-e npasuia KieukoBckoro

+3s <3 p<4s<3d<4p; 1- e u 2-e npaBuia KieukoBckoro
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Pacnonoxure ciaeaywmpe opoutanu ( HepreTHyecKue MoAypoBHH) B MOPAJKe BO3-
pacTranusa >Hepruu: 4s, 4p, 4d, 5s, 5p. cno/ib30BaHHe KaKoro npaBHJia Mo3BoJIseT
NMOATBEPAUTH JaHHYIO N0C/Ie0BaTe/IbHOCTD?

4s< 4p<4d<5s<5p; 1- e npaBusio KiieukoBCcKOro

4s <4 p<5s<4d<5p; 1- e npaBuio KyieukoBckoro

45<4p<4d<5s<5p; 1- e u 2-e npaBua KieukoBckoro

+4s <4 p<5s<4d<5p; 1- e u 2-e npaBuia KieukoBckoro
Bbibepume HecKo/bKO Npasu/ibHbIX 8APUAHMO8 Omeema U Hajdcmume KHONKY «/lanee»
YKauTe, B KaKMX U3 IMpPHBeJIeHHbIX HW)Ke MOJIeKY/l KPaTHOCTh CBSI3U paBHA
ABYM:

+02

N»

Cly

+C2H>
Bbibepume 00uH npasuibHbIll BApUAHM OMeema U HaXcmume KHONKYy «/lanee»
YKaxurte, B KaKux U3 NPUBEeIeHHbIX HIKe MOJIEKY/Jl KPaTHOCTb CBSI3U PpaBHA TPeM

O2

+Np>

Ch

Ho
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
YKaxuTe Mo0JIEKy/ly, B KOTOPOH CTelneHb HOHHOCTH Hau00/IbIIas

HCI

HBr

HI

+HF
Bbibepume HecKobKO NpaguibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKYy «/lanee».
YKakuTre MoJIeKy/bl, B KOTOPbIX XHMHUYeCKHe CBSI3M KOBAa/IeHTHO- MOJISPHbIe:

+HO

+H> SO4

Ch

Ho
Bbibepume 00uH npaguibHbIll 8apuaHm omeema U Haxcmume KHONKYy «/lanee»
YKkaxuTe MOJIEKY/Ibl, B KOTOPHIX HMeeTCsl CBf3b, 00pa30BaHHAsA MO JAOHOPHO - AK-
HeNTOPHOMY MeXaHH3MY:

O2

N>

Ch

+NH4+
Bbibepume HeCK0/bKO NpasuibHbIX 6APUAHMO8 OmMeema U Haxcmume KHONKY «/lanee»
YKaxuTe COeJUHEHHs, B KOTOPbIX HMEITCA Sp3- rubpuaHbIe OpOMTaIH :
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+HO

+NH3

HCl

CO
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
YKaxute coejUHeHHs , MOJIEKY/IbI KOTOPbIX HMMEKT JHHeIHOe CTPOeHHe :

+CO2

H>O

NH3

CCly
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
YKaxute coejuHeHHs , B KOTOpPbIX ¢opMa MoJieKy/Jl TPUrOHa/IbHasA MUpaMuja:

CO2

NO2

+NHj3

BF3
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
YkaxuTe coeJUHEeHHsI, B KOTOPbIX OpOUTa/lM LEeHTPA/IbHOI0 aToMa HaXOJATCA B
sp3- rubpugU3aLyy :

+CHa4

BF3

CO

COso.
Bbibepume HeCKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
YKaxuTe BellecTBa, KOTOPbIe 00pa3oBaHbl 3a CUYET KOBAa/IeHTHOW HENo/IsIPHOM
CBSI3U:

SO2

+0O»

P>0s

+Clp
Bbibepume HecKo/bKO npasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHOnKy «/lanee»
YkaxuTe BellecTBa, KOTOpble 00pa3oBaHbl 3a CYeT HOHHOW CBA3MU:

+KCl

NO2

P205

+Nal
Bbibepume HeCKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
YKkakuTe coeJUHEeHHs], B KOTOPBbIX KOBA/ICHTHasl CBf3b 00pa3oBaHa TOJIBKO IO
00MeHHOMY MexXaHH3MY:

+H3PO4

NH4Cl

[BF4]-

+ H,SOs3
Bbibepume 00uH npaguibHbIll BApUAHM omeema U Haxcmume KHONKYy «/lasneex»
Kakue okcuapl OyAyT uMeTh 0OoJsiee MOAPHYIO CBfA3b: OKCHABI MeTa/IOB I rpynmbl
IJIaBHOW MOArpynnbl WM OKCcHABI Mera/uioB Il rpynmbel riaBHou nmoarpynmbi? B
BBIODAHHONM TMOJArPyINIle YKa)KUTe 3/IEMEHT, OKCHJ KOTOPOro MMeeT Hauosiee To-
JIAPHYIO CBA3b.

OKCH/bI MeTa/I/IOB | rpynmel rnaBHOM noArpymsl, LixO

+0oKCcH/bl MeTa/u10B | rpynmsl riaaBHoU noArpymnsl, FroO
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okcuzbl Meta/uioB 11 rpynnel riiaBHOM noarpymnimel, BeO

oKcuabl MetasiioB 11 rpymnmel rnaBHOM noAarpytiel, RaO
Bbibepume HecKo/bKO NpasuibHbIX 6APUAHMO8 omeema U HaMdcmume KHONKY «/lanee»
YKaxure coeAuHeHMs, MeX/y MOJ/IeKy/JJaMH KOTOPbIX BO3MOXXHAa BO/IOPOAHAas
CBA3b:

+NH3

+HF

+H>0

02

Tema 3. Xvimrueckasi TepMOJMHAMHKA U KHHETUKA
Bomnpocs! asis codecejoBaHNA:
1. YTo n3yyaeT XuMHUuecKasi TepMOJMHAMUKA?
2. CKOpOCTH TIPOTeKaHUsl XMMUYEeCKHX MpeBpallieHni U MeXaHU3Mbl 3TUX MpeBpalleHuH .
3. DHepreTuuecKre XapaKTePUCTHUKU (PU3NUECKUX M XUMHUYEeCKHUX TPOLeCCOB U CMTOCOOHOCTD
XUMUUYECKMX CUCTEM BBITIOJIHSTD TI0/Ie3HYIO PadOoTYy.
4. YcoBusi CMelleHUsI XUMAUeCKOT0 PaBHOBECHSI.
5. BnusiHve Katann3aTopoB Ha CKOPOCTb XUMUYECKUX MPOLIECCOB.

Tunosble 3afaum Mo pa3fesy

1. Koncranra ckopoctu peakuyu A + 2B « 3C paBHa 0,8. HauasibHble KOHLIeHTpaLiu
BellecTB A u B paBHbI cooTBeTCTBeHHO 2,0 M u 3,0 M. BprunciuTe CKOPOCTh peakLiiu B
HauajbHbI MOMEHT U KOr/Zia KOHL|eHTpaLus BelecTBa B crana paBHoit 0,6 M.

2. KonHcraHTta ckopoctu peakiyu 2 A + B « 2C paBHa 0,6. HauanbHble KOHLIEHTpa-
i Beilects A v B paBHbI cooTBeTcTBeHHO 0,4 M 1 0,5 M. Bblunciure cKOpoCTh peakLjuu B
Haya/bHbI MOMEHT Y B MOMEHT, KOr/jJa KOHLIeHTpalus BelllecTBa A yMeHbLIuTCs Ha 0,2 M.

3. Uepe3 10 MuHyT nocsie Havasa peakiu 3 A + B « 2 C KOHLieHTpaL1H1 BelecTB A,
B u C cocraBuiu coorBetctBeHHo 0,3 M, 0,1 M u 0,04 M. KoHCTaHTa CKOPOCTUA peakLuu
paBHa 0,5. BelunciuTe CKOpOCTh peakljuM B Haya/lbHbld MOMEHT U yepe3 10 MUHYT mocre
Hauasa peakLjiu.

4. KoHCTaHTa CKOPOCTU peaklMy pas3/ioxkeHUs okcuza asoTa (I) Ha a3oT u Kucaopon
paBHa 5 x 10 “# . McxogHas KoHueHTtpauus okcuzga asora (I) pasHa 4,0 M. Beruuciure
Hava/lbHYI0 CKOPOCTb Peakliiy U ee CKOPOCTb, Korza pasnoxutcs 40% okcuza azota (I).

5. B romorenHou cucreme A + 2 B « C paBHOBeCHbIe KOHLIEHTpaLUH BellecTB A, B u
C paBnbl cootBeTcTtBeHHO 0,05 M, 0,10 M u 0,20 M. Bperunciiure KOHCTaHTY paBHOBECHS U
WCXOJHbIe KOHLIeHTpaLuvu Beljects A v B.

6. KoHcTaHTa paBHOBeCcHs IpU CHMHTe3e aMMMaka U3 asoTa U BOJOpoza, pasHa 0,1.
PaBHOBeCHbIe KOHLIEHTpAL[MK BOAOPOJA U aMMHaka paBHbl cOoTBeTCTBeHHO 0,6 M u 0,2 M.
Bbruncnre HauanbHYyH0 ¥ PaBHOBECHYHO KOHLIEHTpAL[MX a30Ta.

7. KonuenTtpaiuu okcuga cepbl (IV) u Kuciopoja o peakiiyy ObI/TM COOTBETCTBEHHO
paBHbl 0,03 M u 0,015 M. Ilpu paBHOBecuu KoHLeHTpaLus okcuza cepol (IV) ctana paBHOM
0,01 M. Bbrunc/ivte paBHOBeCHbIe KOHLIEHTpAL[UX KHUCI0poAa, okcua cepol (VI) U KoHCTaH-
Ty paBHoBecus: SO2 +0O2 « SO3

8. PaBHOBecHe mpoljecca pa3nokeHus okcuza a3zota (IV) Ha okcup azota (1) u kucio-
PO/, YCTaHOBUJIOCH TIPM KOHLIeHTpalusax okcuza aszota (IV), okcuza asora (II) u kucioposa,
paBHbIX cootBeTcTBeHHO 0,08 M, 0,02 M u 0,01 M. BprumcimTh KOHCTaHTy PaBHOBECUS U
HauasibHble KOHLIEHTPaLi UCXO/HbIX BeIeCTB.

9. KoHcTraHTa paBHOBecusi romoreHHou cuctemMel AB o A + B pasnHa 0,06. PaBHo-
BeCHasi KOHLleHTpaLs BeljectBa A paBHa 0,03 M. HaliTi Haua/ibHYI0 KOHLIEHTPaLMIO Bellle-
ctBa AB. Kakas 0151 3TOr0 BellleCTBa pa3/ioXKuaacb K MOMEHTY YCTaHOBJIEHUSI paBHOBECHS?
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10. PaBHOBecue B cucrtemMe A + B « 2 AB yCTaHOBU/IOCH IIPU KOHLIEHTpaLUsX Be-
ujectB A, B u AB, paBHbIX cooTBeTCTBeHHO, 0,04 M, 0,02 M u 0,06 M. Berunciimre KOHCTaH-
Ty PaBHOBeCHs U Haya/lbHble KOHLIEHTPAL[MX UCXOJHBIX BellleCTB.

11. B romorenHoli cucteme A + B « 2C paBHOBecHble KOHIIeHTpaLUM BellecTB A, B
u C paBHbl cootBeTcTBeHHO 0,12 M, 0,12 M u 0,06 M. Belurc/ivre KOHCTaHTY PaBHOBECUS U
Haya/lbHbIe KOHLIEHTpALUK BeljecTB A U B.

®DoHA TeCTOBBIX 3ajaHUM /I/Ifl TEKYIero KOHTPOJ/Isl 3HAHUHU M0 TeMe:
Bbibepume 00uH npasuibHbIll 8apuaHm omeema U Haxcmume KHONKy «/lanee»
CTaH/JapTHBIM COCTOSIHMEM BeLlecTBa fAB/IAETCH :
pacTBOpeHHOe BelleCcTBO C KoHLeHTpaluel 1 moas/ 1 1ipu 0°Cu 1 atm .

yucroe BeljectBo npu 0°Cu 1 atm

pacTBOpPEHHOe BeIeCTBO C KOHLleHTpaljuel 1 Monb/ KT TIpU

25°Cu 1 atm

+umrcroe BellecTBO npu 25°Culatm
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»

Pa3HocTh CcymMM 3HTa/IbIMI 00pa30BaHUsA MPOJYKTOB PeaKIUH M CyMM SHTa/IbIUH
00pa3oBaHUA HMCXOJHBIX BEIIeCTB C Y4YeTOM CTeXHOMETpHYeCcKHUX Ko03¢(uijueHTOB
B YpPaBHEHHMH XMMHUeCKOW peakLyiy MPU P = const, Ha3bIBaeTcH :

BHYTPEHHelN 3Heprveil CHUCTeMbI

SHTAJIbIIMEN pa3/ioyKeHUs BelllecTBa

+TerioBbIM 3((HeKTOM XUMUUECKOM peakliuu

V3MeHeHHEeM 5HTaJIbITUU XMMHUUYeCKOW peakLun
Bbibepume 00uH npasu/ibHbIll apuaHm omeema U HaXcmume KHONKy «/lanee»

Cucrema Ha3bIBaeTcsi TOMOTeHHOM, eC/H :
BCe Bell[eCTBa HAXOAATCS B OJWUHAKOBOM arperaTHOM COCTOSIHUM;
BCe Bell[eCTBA HAaXOJATCA B Pa3/IMYHBbIX arperaTHbIX COCTOSIHUSX;

OHa COCTOUT M3 YaCTHUL] pa3/IMUHbIX BeL[eCTB, Pa3/IUYHOr0

arperaTHOr0 COCTOSIHWSI, PABHOMEPHO pacrpe/eneHHbIX OTHOCH-

TeIBbHO Apyr Apyra,
+0Ha OJHOPOJHA BO BCeX CBOMX TOUKAX MO XMMHUYECKOMY COCTaBy U CBOMCTBaM U He
COZIEP>KUT TPaHULIbI paszena
Bbibepume 00uH npaguibHbIll 8APUAHM OMeema U Haxcmume KHONKY «/lanee»

JHTa/IbNUA XapaKTepu3yeT:

BHYTPEHHIOI0 SHEPryi0 BeleCTBa

+TersiocoZepkaHue BelljecTBa

CTpeMJ/IEHHe Bel|eCTBa BCTYIUTb B XUMUUYECKYHO PeaKL1io
TeTyIoTy 00pa30BaHUsI BeIeCTBa, B3SITYIO C TIPOTUBOIOJIOXHBIM 3HAKOM
Bbibepume 00uH npaguibHbIll BapuaHm omeema U Haxcmume KHONKYy «/lasneex»

OHTa/bIUA 00Pa30BaHUsI BellleCTBa XapaKTepHu3yeT:

TeTIOTy oOpa3oBaHMs 1 T C/IOXKHOTO BeIecTBa M3 TPOCTHIX BEIECTB ;
+TeryioTy obpa3oBaHMs 1 MO/Ib CJIOKHOTO BeIeCTBA W3 TIPOCTHIX BEIIeCTB,;

TeIVIOTy cropaHusi 1 r BellleCTBa ;

TeruioBor 3¢ dekT obpa3oBaHus 1 MOJIb C/IOXKHOTO BeIleCTBA M3 TPOCTHIX BEIECTB,
B3SITbIM C TIPOTUBOIIO/IO’KHBIM 3HAKOM .

Bbibepume 00uH npaguibHbIll 8ApUAHM OMeema U Haxcmume KHONKYy «/lanee»

J/I1 XUMHYeCKHX peaKlMi, MPOTeKawIiuX MPH CTaHAAPTHLIX YC/JIOBHSAX , BEPHO
ciaefyomiee :

HJOTePMHUUECKHEe DeaklMM He MOTyT TpOTeKaTb CaMOIIPOM3BOJIBHO ;
SHJ0TepMUYECKHe peakLMM MOTYT MPOTeKaTb MPU TOBBILIEHHbIX TeMreparypax, eciu
W3MeHeHHe SHTPOIHK TIPH 3TOM Oy7eT MOJIOKUTeTHbHBIM ;
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3H/I0TepMUYECKHe peakldd MOTYT MpOTeKaTb MPU TOBBILLIEHHbIX TeMIlepaTypax, ec/id
M3MeHeHUe SHTa/IbIIUU TIpU 3TOM OyJeT OTpUIiaTebHbIM ;

+3HZOTepMUYeCKre Peak[UM MOTYT IPOTeKaTb TpU JFOOBIX
TeMIlepaTtypax, eciM H3MeHeHHe 3Hepruud ['mbbca mpu 3ToM Oy/eT OTpPHUIIATETbHBIM .
Bbibepume HecKo/bKO NpasuibHbIX 6APUAHMO8 omeema U Hajdcmume KHONKY «/lanee»
He npou3Boasi BbIUMC/IEHHH, YKa)XXHTe, /I KaKHX M3 Mepeuyrc/IeHHbIX HIKe MpPo-
[{eCCOB M3MeHeHHe SHTPOIUH I10/I0KUTe/TbHO:

+C (rpadut ) + CO2(r)=2CO (1)

4HC1(r)+ O2(r)=2Cl2(r) +2H0(r)

MgO(x) + Ha (r) = Mg(x) + H20 (x)

+NH4 NO3(k) =N2O (r)+2HxO (1)
Bbibepume 00uH npasuibHbIll 8apUAHM omeema U Haxcmume KHONKYy «/lanee»
Jn1si KakuX NporeccoB m3MeHeHHe 3Heprun I'mG0ca Oyper orpunaresibHO mpu 260
K u HopMaibHOM aTMOC()epHOM /JaB/IeHUH

TasiHUSA JibJja

TIJIaB/IeHUs JKeJe3a

+KpUCTa/I/IN3aLMd BOJbI

KUTIEHUS] BOJIbI
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaXcmume KHONKY «/lanee»
Ecnu pnsa panHoi peakiuu AG < 0, To ee mpoTekaHmue :

HabJTr0/1aeTcst pU JIFOOBIX  YCIOBUSIX

He HaO/Ir0ZaeTcsi MPU IFOOBIX YC/IOBUSIX

+BO3MOXXHO, HO TIPAaKTMUeCKH M3-3a Majiod CKOPOCTH MOXKeT

He HaO/MOAAThCS

BO3MO)KHO TIPM Ha/IMUMM HEOOXOJMMOr0 peareHTa
Bbibepume 00uH npaguibHbIll 8aApUAHM omeema U Haxcmume KHONKY «/lanee»
TepmoauHamuyecKkass (yHKIUs, KOTOpasg XapaKTepu3yeT Mepy YHOpsiJ04YeHHOCTH
CHCTEMBI WIM Mepy Oecnopsiika, Ha3bIBaeTCH :

+3HTpONUen

SHTa/bINeN

CBOOO/IHOV 3Hepruei

sHepruer ['mb6ca
Bbibepume 00uH npaguibHbIll BapuaHm omeema U Haxcmume KHONKYy «/lanee»
Yemy paBHa Temiora o0pa3soBanusa N>O(r ) B TepMOXMMHUYECKOW peaKIUH
C(rpadut ) + 2N O(r ) = CO2( 1 )+ 2N2( 1 );
A H°(peakums) = — 557,5 k/hx; A H°(CO2) = - 393,5 k/[)x / MoJib.

—164 x/Ix / MOJib

—82 k[Ix / Mmomnb

++82 /K /Monb

+164 x[IK / MmoJib
Bbibepume 00uH npaguibHbIll 8APUAHM OMeema U HaXcmume KHONKY «/lanee»
Yemy paBeH TenyioBou 3(¢eKT peakiyuu
2Mg (kp) + CO2(r) =2MgO(kp ) + C (rpadur)
A H° (CO2) =-393,5 x/I)x/ moab; A H°(MgO) = - 601,8 k/Ix / Mmob.

+-810,1 k/[x

+810 x/Ix

+405 k/x

—405 kIx
Bbibepume 00uH npaguibHbIll 8APUAHM OMeema U Haxcmume KHONKYy «/lanee»
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IIpu cropanuu 1 mossb rpagura (C) Beigensierca 393,5 k/hx Temnorsl. CiiejoBa-
Te/JbHO:

+AH CropaHust (C) = —393,5 K,[[)K

Q CropaHust (C) =-393,5 KI[)K

AH CropaHust (C) = 393,5 K,Z[)K

H CropaHust (C) =-393,5 KI[)K
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
3aBHCMMOCTh CKOPOCTH XMMHMYECKON peakiiuy 0T KOHLIeHTpaLiu pearupyrimpx
BellleCTB yCTaHAaB/IUBAeT:

+3aKO0H /IeUCTBYIOIIUX MacC /i FTOMOTeHHbIX peaKI|ui

nipaBwio BauTt- 'odda

3aKOH pa30aryieHrst OcTBanba

ypaBHeHHe ['n66ca
Bbibepume 00uH npasuibHbIll 8ApUAHM Omeema U Haxcmume KHONKYy «/lanee»
MN3meHeHNe KOHI|eHTpPAluM pearupyloIux BellecTB B eMHUI]y BpeMeHU B eJHu-
HUIle o0BbeMa WIM 4YHC/I0 3/IEMEHTApPHBIX aKTOB B3aUMO/IeiCTBUSI B €AMHUIY Bpe-
MEHH B eJJMHHUIIe 00beMa Ha3bIBAeTCH :

MOPSIJKOM peakLiin

+CKOpPOCTBIO pE€aKLiu

MeXaHU3MOM peakLu1

SHepruer peakLyu
Bbibepume 00uH npasuibHbIll 8APUAHM OMeema U HaXcmume KHONKY «/lanee».
KoHcTaHTa CKOPOCTHM XMMHYeCKOH peaKiiMy H3MEeHMTCs, eC/IM B CHCTeMe:

+1U3MEHUTb TEMIIEpPATYpPy

BBECTH KaTaau3aTop

BBECTH HWHTHOUTOP

VM3MEeHUTb KOHL|eHTpalMu pearpyroliux BellecTB
Bbibepume 00uH npaguibHbIll 8ApUAHM OMeema U Haxcmume KHONKY «/lanee»
CKOpoCTh KakKMX XMMHUYECKHMX peaKiiMii yBe/JIMUYHMBaeTcs C POCTOM TeMIlepaTyphl :

MOOBIX

HUKAKUX

9K30TePMUUECKUX

+3HA0TEPMHUYECKUX
Bbibepume 00uH npaguibHbIll 8ApUAHM omeema U Haxcmume KHONKY «/lanee»
YBenuueHHe CKOPOCTHM XMMHUYeCKOW peaklMyd NMPH TMOBbBIIIEHHH TeMIlepaTypbl
00BACHACTCS:

yMeHbllIeHWeM UHC/a CTOJIKHOBEHUH MeXy MOJIeKyIaMU

yBeJIMUeHUeM TMOTeHLIMaIbHOW SHEPIrMU MOJIEeKYJT

+yBe/IMueHreM 4YKCJla aKTUBHBIX MOJIEKY/T

yMeHbIlIeHHeM 3Hepryuy akTUBaLUu
Bbibepume 00uH npaguibHbIll 8APUAHM OMeema U HaXcmume KHONKY «/lanee»
JeiicTBHe Karanu3aTopa 00BSCHAETCS TeM, UTO:

+B TPUCYTCTBUU Karaju3aTopa peaklusi WjeT APYyruM Iy-

TeM — yepe3 SHepreTUuecku 6osiee JOCTYIHbIE CTaJuH ;

KaTaM3aTop CHW)KAeT SHEePrur0 aKTUBALUY;

KaTajau3aTop CMeLjaeT XUMHUUeCKOe paBHOBECHe peakKLUU

B CTOPOHY 00pa30BaHUs MPOJYKTOB;
B MNPUCYTCTBUM KaTaau3aTopa YBEJWUYMBAETCS UMCJIO CTOJIKHOBEHUW MOJIEKYII.
Bbibepume 00uH npaguibHbIll 8APUAHM OMeema U Haxcmume KHONKYy «/lanee»
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Ecnu paBieHne B peakIlMOHHOM CcHCTeMe NMOHHM3UTH B 2 pa3a, CKOPOCThb peakLuu
2NO + 02 - 2NOg:

YMEHBIIUTCA B 2 pa3a

YBeMUYUTCS B 4 pasa

+yMeHBIIUTCA B 8 pa3s

yBeJIMUUTCS B 2 pasa
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
MaremaTuyecKuM BbIpaXkeHHEM 3aKOHa JAeHCTBYIOIMX Macc
A peakuyyu CO»(r) +4Ha(r) = CHs(r) + 2H2 O(r ) siBsieTcs :

v = kC(COy) -4C(H)

v = k C(CH4) - C(H20)?

+u = k C(COy) - C(H2)*

v = k C(CH4) - 2C( H20)

Bbibepume 00uH npasu/ibHblil apuaHm omeema U Haxcmume KHONKy «/lanee»
CKOpOCTh XMMHYECKOH peaKI|UuM AB/IAeTCS BBICOKOH, eC/H :

SHeprusi akTUBAaLUU BbICOKas

5Heprus akTuBaLu pasHa 0

+3Heprusi akTUBaLuu HU3Kas

SHeprusi akTUBaLUM Cpe/HsIs
Bbibepume 00uH npasu/ibHbIil 6apuaHm omeema U HaxXcmume KHONKY «/laneex
IIpu yBemmuenuu TeMmmeparypbl Ha 40 °C ckopocTb peakinuu Bo3pocia B 81 pas,
TeMnepaTrypHblii Ko03((uIlUeHT CKOPOCTH peaKI|uH paBeH:

2

4

+3

5

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/laneex»
Ha cKo/IbKo rpafiycoB c/ieflyeT MOBBICUTh TeMIIEpaTypy ra3000pa3Hoil cMecH AJis
yBe/IMUeHUs CKOPOCTH peakiuu B 16 pa3 remmneparypHbiii Ko3¢¢unyeHT paBeH 2:
20°C
30°C
+40°C
50°C
Bbibepume 00uH npasu/ibHbIill 6apuaHm omeema U HaxXcmume KHONKY «/laneex»
Ckopoctbs npsamou peaknuu Hx(r) + In(r) = 2HI (r ) npu noBbIllIeHUU [JaB/eHUSA B 5
pas Bo3pacTer:
B 5 pa3
+B 25 pas
B 10 pa3
B 125 pa3
Bbibepume 00uH npaguibHbIll BapUAHM omeema U Haxcmume KHONKYy «/lasneex»
Eciu paB/eHHe CHCTeMbl YBeJIHYMTCA B 2 pa3a, TO CKOPOCTb XMMHMYeCKOH peak-
U 2Al (xp ) + 3Clz( r) = 2AICI3( Kp ) u3MeHHUTCA:
B 2 pa3a
+B 8 pas
B 16 pa3
B 32 pasa
Bbibepume 00uH npasu/ibHbIill 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
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Ckopoctb mnpsivMou peaknuu COz(r) + C(rpadur ) = 2CO(r ) npu NoBbILIEHUH
JaBjieHUsl B 4 pa3a Bo3pacrert:
B 4 pa3a
B 8 pa3
+B 16 pa3
B 32 pasa
Bbibepume 00uH npasu/ibHbIll apuaHm omeema U HaXcmume KHONKy «/lanee»
MareMaTH4YeCKHMM BbhIpa)KeHHeM 3aKOHa /IeMCTBYWIUX Macc /s peakuuu C (rpadur
)+2N20 (r) = CO2(r) + 2N2( r ) aBasieTcH :
v = kC(C) - 2C (N20);
v = kC(C) - C (N20)%
+u = k C (N20)?;
v = k C(COy) -C (N2)%
Bbibepume 00uH npasuibHbIll BApUAHM Omeema U Haxcmume KHONKYy «/lanee»
Ecmu npu noBblieHMH TemmnepaTypbl Ha 30° CKOpOCTBH peakiMy yBe/IMYH/IaCh
B 27 pa3, TeMnepaTypHbIi K03()QUIUEHT CKOPOCTH peaKIju¥ paBeH:
8
2
4
+3
Bbibepume 00uH npasu/ibHbIll apuaHmM omeema U HaXcmume KHONKy «/lanee»
Eciu TemmnepaTypHbld Ko03¢(¢uueHT CKOPOCTH peakIuy paBeH 2, a Temieparypa
Bo3pocia Ha 20° TO BO CKOJBKO pa3 CKOPOCTh peakIjuy BO3pacrer?
+4
8
16
32
Bbibepume 00uH npaguibHbIll 8apuaHm omeema U Haxcmume KHONKy «/lanee»
Eciu 00beM 3aKpbITOH CHCTEMbI, B KOTOPO# YCTaHOBHJIOCh XHMHYECKOe PaBHOBe-
cue 2S02(r)+02(r) o 2S0O3(r), yMEHbIIUTH :
TO CKOPOCTH TIpIMOW W 0OpaTHOW peaklUid OCTaHYTCsS PaBHBIMU;
+CKOPOCTh TIPSIMOM peakIMM CTaHeT OoJbIlle CKOPOCTH 00-
paTHOUW peakLuy;
CKOpPOCTh TIPSIMOM peakliy CTaHeT MeHbIlle CKOPOCTH 00-
paTHOUW peakLuy;
paBHOBecHe He CMeCTUTCS
Bbibepume 00uH npaguibHbIll BapUAHM omeema U Haxcmume KHONKYy «/laneex»
K cMeljeHHI0 XUMHUY€CKOr0 paBHOBeCHsI peaKI[uu
4HCI (r) + O2(r) ~ 2 Cl2(T1) + 2 H20 (r) B/IEBO B 3aKpPbITOH CHCTeMe IIpUBeJeT :
nobaByieHHe KUCIOPOZa
+106aBneHre Xjopa
BBe/leHHe KaTa/ir3aropa
TIOHWD)KEeHUE [IaB/IeHUsI
Bbibepume 00uH npaguibHbIll 8APUAHM Omeema U Haxcmume KHONKY «/lanee»
IIpu yBe/lMueHHH JAaB/IEHUSI PAaBHOBeCHe peaKIuu
CO(r)+HO(r) o COx(r)+Hx(r); AH° =41 k/[K:
CMeCTHUTCS BJIEBO
CMECTUTCSI BIIPaBO
+He CMeCTUTCA
CKOpPOCTb TIPSIMOHM peakIMyd CTaHeT Oosibllle CKOPOCTH OOpaTHOW peakIuu
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Bbibepume 00uH npasu/ibHbIil apuaHm omeema U HaXcmume KHONKY «/lanee»
KoHcTaHTa paBHOBecUsl peaxKiuu
CO(r) + CaO(kKp) - CaCOs3(kp ):

Kp =[CO2 ] [CaO]/ [CaCO3]

Kp =[CO2]/[CaCO3]

+Kp = 1/[CO2]

Kp =[Ca0]/[CaCO3]
Bbibepume HeCcKo/bKO NpasuibHbIX 6APUAHMO8 Oomeema u Haxdcmume KHONKY «/lanee»
PaBHOBecHe peakuuu
2ZnS (kp) +302(r) o 2ZnO(Kp ) + 2SO2(Kp ), AH <0 cMecTHTCA B/IeBO:

NpU  YBeTMUYeHUU KOHLIeHTPaLU1 KUCI0poJa

+/I0MOJIHATEIbHOM BBeZieHUH ZnO

+TIOBBIIIIEHUU TeMIepaTyphbl

TMOBBILLIEHUU [JJaBJIeHUS
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKy «/lanee»
KoHcTaHTa XUMHUYEeCKOro paBHOBeCHsI NOKa3bIBaeT :
+COOTHOILLIEHHWEe MOJIIPHBIX KOHLIEHTPALM TIPOAYKTOB peaklMh W UCXOJHBIX BelleCTB B
COCTOSTHUM XMMHUYeCKOT0 PaBHOBECHS ;
BO CKOJIbKO pa3 MOJIsSIPHbIe KOHIIEHTPAlMd WCXOJHBIX BeILecTB O0JibIlle KOHI[eHTPaL|i
MIPOAYKTOB PeakLny;

COOTHOIIIEHHe CKOPOCTeH MpsIMOii M 00paTHOM peakLuii;

COOTHOIIIEHWe JHEepPruM aKTHUBALMKA TIPSIMON W oOpaTHON peakiuyii
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
B BbIpakeHHe KOHCTAaHThl PaBHOBeCHsl PpeakIUd He BXOJAAT KOHLEHTPALMU B3au-
MO/IeUCTBYHOILUX :

ra3o00pa3HbIX BeIIeCTB

JKUIKUX BeleCTB

+ TBepJbIX BeljeCcTB

PacTBOPEHHBIX BeIIeCTB
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
KoHncranra paBHoBecusi peakiuu 2CO(r ) + Oz(r ) =2CO2(r):

+a) Kp =[CO2]¥ [COJ?[0:]

6) Kp =[CO2]/[CO]

B) Kp = 1/[CO2]

r) Kp =[COJ/[COy]
Bbibepume 00uH npaguibHblIll 6apuaHm omeema U Haxcmume KHONKYy «/lanee»
PaBHOBecHe peakiyv
CO2(r) + CaO(xp ) = CaCO3( Kp ), AH< 0, cmecTUTCS BJIEBO:

MpYU TIOBBILLIEHUM [|aB/IeHUS

MOBBIIIIeHUH KoHLeHTpaimu CO»

JonoyiHuTe/IbHOM BBeleHnn CaCOs3

+TIOBBIIIIEHUU TeMIIepaTyphbl
Bbibepume 00uH npaguibHbIll 8ApUAHM OMeema U Haxcmume KHONKY «/lanee»
B kakoil peakiuu yBe/iMYeHHe o0ObeMa CHCTeMbl He BbI30BET
CMeIlleHUs1 paBHOBeCHS :

2SO2(r)+O2(r) « 2S0O3(1)

N> O4(F) - 2N02(F)

+H2(r )+ Clx(r) » 2HCI(T)

No(r)+3Ho(r) o 2NH3(r)
Bbibepume 00uH npaguibHbIll BApUAHM omeema U Haxcmume KHONKYy «/lasnee»
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B kakoil peaknuu yBe/IHYeHHe 00beMa CHUCTeMbI BbI30BET CMeIl[eHHe PaBHOBeCHsI
B CTOPOHY UCXOJHBIX BelleCTB :

2SO 2(r ) +302(r) « 2S03(T)

+N 204(1T) » 2NO2(T)

Ha(r)+ Cl(r) ~ 2HCI(T)

Ha(r)+ D(r) « 2HI(r)

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaXcmume KHONKy «/lanee»
PaBHoBecue peakiuu COz(r) + C(rpadur) —~ 2CO(r) nmpu mnoBbIIIeHHH JaBJie-
HUA :

He CMeCTUTCS

CMECTUTCSI B CTOPOHY KOHEUHBIX IIPOJYKTOB

+CMeCTUTCS B CTOPOHY UCXO/HBIX BelecTB

W3MEHUTCS IMHENHO

Tema 4. PacTBOpHI
Bomnpocsl ais codece[0BaHNA:
1. IToHsTHE pacTBOpa. DJIEKTPOJIUTHUECKAs: TeOpusi oOpa3oBaHusi pacTBOpPoB. CIiocoObI BbI-
pakeHUs1 KOHLIeHTpaLy pPaCTBOPOB.
2. Oucconmanysi 37eKTPOJUTOB B BOAHBIX pactBopax. Crabbie W CUMBbHBIE 3JI€KTPOJIUATHL
KoHcTaHTa 1 cTeneHb 371eKTPOTUTAYECKOW JUCCOLAALUU.
3. Cpeia BOJHBIX PAaCTBOPOB: KUCJ/Iasl, HEMTpasibHas, 11e/iouHas. Pacuet pH cuibHBIX U Cla-
ObIX 3/IEKTPO/IUTOB.
4. Peakin noHHOTO 0OMeHa. ['maposn3 costeid.
5. OcHOBHBIE N0/I0)KeHUS] KOOPAWHALMOHHOM TEOPUH.
6. OCHOBHBIE TUIbI U HOMEHK/IaTypa KOMIT/IEKCHBIX COeJMHEHUM.
7. Ilprpoja XMMUYeCKOW CBSI3U B KOMIUIEKCHBIX COeJMHeHusIX. [lucconyanus KOMIIEKCHBIX
coeIMHEHUH B pPaCTBOpax.
Tunossble 3ajauM 10 pasjeny
Pacmeopbi

1. BbluucivuTe MOJSUIBHYIO W 3KBHBAJIEHTHYHO KOHLUeHTpaumu 12% -ro pactBopa
cynbarta aMmmoHus ( IOTHOCTH pactBopa 1,069 r/mn).

2. BeluncivTe 3KBUBAJIEHTHYIO KOHLIEHTPALIMIO U MOJISIDHYIO JIOJII0 CyJib(aTta amtoMu-
Hus B 20% - HOM pacTBOpe MJIOTHOCTBIO 1,226 r/Mil.

3. DKBMBaJ/IeHTHasl KOHLIeHTpaLusi KapboHaTa HaTpUsi B pacTBope MoTHOCTHIO 1,040
paBHa 0,80 H. Berunciire MacCOBYIO [O/TI0 ¥ MOJISIPHYIO /I0J/IF0 KapOOHaTa HaTpUsi B PaCTBO-
pe.

4. MosnspHas KOHLIeHTpaLsl TUAPOKCH/a HaTpysl B pacTBope IIOTHOCThIO 1,180 pas-
Ha 4,85 M. Berurcivre MacCOBYIO ZI0JF0 TUAPOKCHA HATPUSL U MOJISIZTIBHOCTb pacTBOPA.

5. KakoBa Macca Xxjiopuja Kasblusi, HeoOxoauMasi st ipurotosieHus 250 mn 2H
pacTBopa? BeruncinTe MOISZIBHOCTb pacTBOpa, ec/iv ero rioTHocTh 1,050 r/mi.

6. KakoBa macca kapboHarta HaTpusi, HeooxoaumMas st ipurotoBiaerus 200 ma 0,7 M
pacTBopa? Brruvciure MOJIAPHYIO [JOJIFO COJIM B 3TOM pacTBope, ey ero maotHocts 1,070
/M.

7. CKo/IBbKO M1 96% - ro pacTBopa CepHOM KMCJIOTHI IJIOTHOCTBIO 1,84 r/Mj1 HY>KHO
B3AThb y1a npyurotossieHys 0,5 i1 0,2 H pactBopa. Beuncivre MOsSIBHOCTh UCXOJHOIO pac-
TBOpa.

8. Ckombko Mn 6,35 H pactBopa cynbdata amMmmoHusi (MJIOTHOCTH pacTBopa 1,200
/M) HY>KHO B34Tb A1 ipyurotosienns 200 mn 10% -ro pacrBopa motHOCThrO 1,057 r/mi?
Bblunc/nre 5KBHBa/IeHTHYIO KOHLIEHTPALIWI0 KOHEYHOr'0 pacTBopa.

9. BerunciiMre MOJIIPHYHO KOHLIEHTPALIWIO U MOJIIPHYIO [0J1t0 HUTpaTa Kanus B 20% -
HOM pacTBope MI0THOCTEI0 1,056 r/mit.
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10. Kakoit o6bem Bogsl HY>KHO 00aBuTh K 300 M 2,8 H pacTBopa cepHOM KHCIOTbI
10THOCTBIO 1,085 r/mn ayist mosydenusi 9% -ro pactBopa? Belunc/ivTe MOSIZTIBHOCTb UCXO/-
HOT'0 pacTBoOpa.

11. BerunciMre 5KBHMBa/IeHTHYHO KOHLIEHTPALIMIO U MaCCOBYIO [JOJTF0 HUTPAaTa MarHus B
16% -HOM pacTBOpe TI0THOCTBIO 1,127 /M.

®DoH/| TECTOBBIX 3aJJaHUH /I/Isl TEKYyIlero KOHTPOJIA 3HAaHUH 10 TeMe:
CoomHecume 31emeHMbl 08yX CNUCKOB U HaXdcMume KHONKy «/lanee»
CooTHecure crioco0bl BEIPa)KeHHs KOHI[eHTPaI{Hil ¥ eJJUHHUI[bI H3MepPeHHUsI KOHLIeHTpa-
117071

1. MosisipHas 4. % (25%)

2. MOJIsl/IbHast 3. MoJIb 3KB/11 (25%)

3. SKBUBaJIeHTHasI 2. MOnb/Kr(25%)

4. npoLeHTHasi 1. Mmonb/n  (25%)
r/MJT

Bbibepume 00uH npasuibHbIll 8apUAHM omeema U Haxcmume KHONKYy «/lanee»
IIponleHTHasA KOHLEHTPALMs — 3TO:

Macca BelecTsa B 1 M1 pacTBopa

MOJTb BelllecTBa B 1 KT paCTBOpPUTEIS

MOJIb BelllecTBa B 1 iuTpe pacTBopa

+Macca BewectBa B 100 r pacTtBopa
Bbibepume 00uH npasuibHbIll 8ApUAHM OmMeema U Haxcmume KHONKYy «/lanee»
MoisipHas KOHLleHTPaL|s — 3TO:

Macca BelecTBa B 1 M1 pacTBopa

MOJTb BelllecTBa B 1 KT paCTBOpPUTEIS

+ MOJIb BelllecTBa B 1 iMTpe pacTBOpa

Macca Bewjectsa B 100 r pacTtBopa
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
CK0/IbKO rPaMMOB PacTBOPEHHOI0 BelllecTBa coAep>XuTcAa B 50 r pacTBopa ¢ MaccoBoM
pouieii (B-Ba) = 10%?

10r

20r

+5r

40r
Bblbepume 00uH npasuibHbIli 6ApUAHM Omeema U Hajdcmume KHONKY «/lanee»
CKO0/IbKO M0J/IeH PaCTBOPEHHOI'0 BellleCTBa COAePXUTCA B 1 J1 JeliMOo/IIPHOr0 PacTBo-
pa?

0,2mo/1b

1moJ1b

+ 0,1Mo07b

0,01mo/1B
Bblbepume 00uH npasuibHbIli 6ApUAHM Omeema u Haxicmume KHONKY «/lanee»
Kakwue 13 c/1eyomux 3/IeKTPO/IMTOB NPH JUCCOLUANUU o0pa3yomux noabl H* u OH
O/lHOBPE€MEHHO?

Ca(OH)2

KOH

H3POq4

+AI(OH)3
Bbibepume HeCK0/IbKO NpasuibHbIX 6APUAHMO8 Omeema U Haxdcmume KHONKY «/lanee»
Kakue 3/1eKTpo/IUThI ABISKTCA CHIBHBIMH?

+HCI
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+KOH

HoS

H3POq4
Bbibepume 00uH npasuibHbIll BApUAHM Omeema U Haxcmume KHONKYy «/lanee»
CKo/IbKO HOHOB 00pa3yeTcs npu Aucconanuu MoJsiekysasl (NH4)2S04?

2

6

+3

4
Bbibepume HeCcKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
Kakwue 3/1eKTp0o/IMTHI B MOHHOM YPaBHEHHUH CJ1e/lyI0IIeH peaKI[UM 3allUCbIBal0TCS B BH-
Je HOHOB:

CaCO3

+HI

+Calz

CO2
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Kakwue BelecTBa 00pa3yroT npu JUCCOMAMH HOHBI Mn?*?

KMI‘IO4

+MnCl

NaxMnOg4

MnO2
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Kakwue 3/1eKTpo/IMThI 00pa3yoT NpH JUCCOLUALUH XT10pU/-UOoHBI CI?

KCIOs3

+HCI

Ca(CIO):

HCIO
Bbibepume 00uH npaguibHbIll BapuaHm omeema U Haxcmume KHONKYy «/lanee»
Kakue u3 cieiyomux 3/1eKTPO/IUTOB SAB/ISAIOTCA C/IA0bIMU?

H2S0O4

NaClI

AI(NO3)3

+H3PO4
Bbibepume HeCK0/IbKO NpasuibHbIX 6APUAHMO8 O0meema U Haxcmume KHONKY «/lanee»
Kakwue BemmecTBa B MOHHOM YPaBHEHHUH CJIe/lyI0IeH peaKI[UuM 3alMCbIBAlOTCA B BH/ie
MOJIEKY.JI:

+HaS

Pb(NO3):2

+PbS

HNO3
Bbibepume 00uH npaguibHbIll BapUAHM omeema U Haxcmume KHONKYy «/lasnee»
Yemy paBHO HOHHOE pou3BeeHue Bojpl (t = 25°C)?

10—12

10-10

+10—14

107°
Bbibepume 00uH npaguibHbIll 8apuaHm omeema U Haxcmume KHONKY «/lanee»
Yemy pasen pH pacrBopa, eciu [H+]=10" mosib/n?

8
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12
+5
9
Bbibepume 00uH npasuibHbIll 8apUAHM omeema U Haxcmume KHONKY «/lanee»
Kakue 3 c/eAyl0Iux coJieH He M0/iBeprarTcs rupoansy?
PbNOs3
+KNO3
ATx(SO4)3
Pb,CO3
Bbibepume HeCcKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
PacTBOpBI, KaKUX 3/1IeKTPO/IMTOB XapaKTepu3yKTcsa 3HayeHuamu pH > 7?
+NaCO3
+CaS
AI(NO3)3
BaCl
Bbibepume HeCK0/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
IIpu kakux 3HaueHunx pH ¢enosipTranenH okpammBaercsi B MaIMHOBBIN [{BeT?
+12
4
7
+14
Bbibepume 00uH npasuibHbIll 8ApUAHM Omeema U Haxcmume KHONKYy «/lanee»
Kaky1o okpacKy npuo0peraer JJakMyC B HeMTPa/IbHOH cpejie?
Ma/IMHOBYHO
CUHIOI0
KPaCHYO
+(10/1eTOBYIO
Bbibepume HeCKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
PacTBopsbl, Kakux coJell XxapakTepu3sylTcsa 3HaueHussMu pH < 7?
NaBr
+Cd(NO3)2
+FeCl3
+CuSOq4
Bbibepume 00uH npaguibHbIll 8ApUAHM omeema U Haxcmume KHONKY «/lanee»
IIpu B3auMo/ieiCTBUH, KAKHX JIBYX Bell[eCTB, IPOUCXO/JUT PeaKIjusa HelTpaau3anuu?
NaCI+AgNO3
BaCILL+H;0O
+NaOH+HNOs3
BaCI+H2S04
Bbibepume 00uH npaguibHbIll BapUAHM omeema U Haxcmume KHONKYy «/lasnee»
19 mi 11 %-ro pacreopa KOH (p = 1,01 r/cm®) cmemanu
c 200 ma Boapl. PaccuuTaiiTe MOJIAPHYIO /I0/TI0 MO/Iy4eHHOT0 PacTBopa .
0,0029;
+0,0031;
0,0034;
0,0028 .
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Ha wueititpanusanuio 50 cvm® pacTBopa KMCI0TBI H3pacxogoBaHo 25 cm? 0,5 H. pac-
TBOpa miesiour. YUeMy paBHa MoJiApHasi KOHLIEHTPALMsA SKBHBa/IeHTa (HOPpMaJ/ib-
HOCTb) KHCJIOTHI ?
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+0,25 MOJb 3KB/ 11

0,5 MoJIb 3KB/ 11

2,5 MOJb 3KB/ /T

1 MoJib 3KB/ T
Bbibepume 00uH npasu/ibHbIl 6ApUAHmM omeema U Haxcmume KHONKY «/lanee»
Kakoit 00bem 50 %-ro pacrBopa KOH (p = 1,538 r/ cm3) Tpebyercs //isi MpuUro-
ToBsienus 3 1 0,1 M pacrBopa KOH?

10,5 mn

+21,85 mn

30,4 mn

42,25 mn
Bbibepume 00uH npasuibHbIll BApUAHM omeema U Haxcmume KHONKYy «/lanee»
Bbrunciaute MoisipHy0 KoHueHTpanuw 20 %-ro pacrBopa
xyiopuja Kaaenusa (p = 1,178 r/ ecm3)

4,24 mn

+2,12 Mosb/ 1

1,06 mn

4,24 mn
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
5 M 30 %-ro pacrBopa NaOH (p =1,1 r/ cm3) cmemraii ¢ 1 1 Bogbl. KakoBa
MOJIAPHasi KOHLIeHTpalusa I0/Iy4eHHOro pacrBopa?

0,035 Mo/

+0,041 monb/ 11

0,050 Mo/

0,045 monw/ n
Bbibepume 00uH npasuibHbIll 8ApUAHM Omeema U Haxcmume KHONKYy «/lanee»
Kakoii 0obem 20 %-ro pacrsopa KOH (p = 1,238 1/ cm3)
Tpedyercsa aynsa npurorossienus 2 1 0,2 M pacrBopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn
Bbibepume o0uH npaguibHbIll BapuUaHmM omeema U Haxcmume KHONKYy «/lasneex»
Yemy paBHa MaccoBas KoOHUeHTpauus 3 M pacrBopa NaOH
(p =1,328 r/cm3)?

11 %;

+9 %;

10 %;

8 %.
Bbibepume 00uH npaguibHbIll BapUAHM omeema U Haxcmume KHONKYy «/lasnee»
3 r H>SO4 pacTtBopeno B 50 M1 Boabl. UeMmy paBHa Mo/IspHas KOHL|EHTpAnus 3KBH-
Ba/IeHTa [JAHHOT'0 PacTBOpa, €C/IM ero IJIOTHOCTh
cocraBasger 1,01 r/ cm3?

2,34 Monb 3KB/ ]I

+1,17 MoOJIb 5KB/ 1

0,55 Mok 3KB/ 1

1,03 Moib 3KB/ 1
Bbibepume 00uH npaguibHbIll 8apuaHm omeema U Haxcmume KHONKY «/lanee»
Omnpepenmure maccy 3 %-ro pacrsopa IepoKcHja BOJAOpoAa
eI OH moJiydeH npu pa3basienuu 50 r 30 %- ro pacrBopa.
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100 r
+500 r
5000 r
300 r
Bbibepume 00uH npasuibHbIl 6ApUAHmM omeema U Haxcmume KHONKy «/lanee»
Kakoit 06bem 10 %-ro pacreopa Na OH (p =1,2 1/ cm?) Tpebyerca a/isi npuroros-
nenus 2 1 0,1 M pacrBopa ?
100 mn
90,5 mn
+66,7 M
125,4 mn
Bbibepume 00uH npasuibHbIll 8ApUAHM omeema U Haxcmume KHONKY «/lanee»
CKO/IBKO TPaMMOB XJIOPUCTOr0 Ka/iuf HaJ0 PacTBOPHUTH
B90 r 8 %-ro pacrBopa 3ToM C0/IM, YTOOBI MOJyUeHHbIH pacTBop ctaa 10 %- m?
+2 1
8r
10T
1r
Bbibepume 00uH npasu/ibHbIll ApuUaHM omeema U HaXcmume KHONKy «/lanee»
60 r5 %-ro pacrBopa cynb(ara meau Bbimapuau Ao 50 r. OnpepennTe MaccoBYHO
J0JII0 COJIM B MOJIyYeHHOM pacTBope .
7 %
8 %
12 %
+6 %
Bbibepume 00uH npasuibHbIll 8ApUAHM Omeema U Haxcmume KHONKYy «/lanee»
PaccuuTtaiite pH 0,02 M pacrBopa CH3 COOH.

pH = 2,0;
pH =4,1;
pH = 1,61;
+pH = 3,2.

Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
Bbruncaure crenenb aucconuanuu u pH 0,001 M pacrBopa HCN.

o =1, pH = 3,0;

+a =0,89-1073, pH =6,1;

a =0,78-103, pH = 6,8;

a =0,89-102, pH =4,1.
Bbibepume HecKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHOnKy «/lanee»
Kakue u3 JaHHBIX peakijuii NMPOTEKAWT B pacTBope HeoOpaTtumo?

+K> SO3 + HCI] =

+Naz CO3 + Hx SO4 =

K2S0O4 + NaCl =

+KCN + HNO3 =
Bbibepume o0uH npaguibHbIll BapuaHm omeema U Haxcmume KHONKY «/lanee»
Paccuuraiite pH 0,001 M pacrBopa Ba(OH)>.

pH=11,25
+pH =11
pH = 3,75
pH=3.

Bb16epume HECKO/IbKO npds8u/bHblX 8ApUdHIMO8 Oomeemada u Hajx)cmume KHONKY «,[[aﬂee»
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PPN hsWN

Kakue U3 JaHHBIX peakijiil MPOTEKAaKT B PaCTBOpPe Heo0paTumo?
+Ba(NO 3)2+ Hy SO4 =
Ba(NO 3)>+ NaCl =
+Al(NO 3)3 + KOH =
KOH + HCIO4 =
Bbibepume 00uH npasuibHbIll 8apUAHM omeema U Haxcmume KHONKY «/lanee»
Paccunraute pH u pOH 0,0001 M pacrBopa H>COs3, yunTbiBasg TOJBKO IEPBYIO
CTyNeHb JUCCOLMALMH .
pH =8,83, pOH = 5,17;
pH =4, pOH = 10;
pH =10, pOH =4;
+pH =5,17, pOH = 8,83.
Tema 5. OKUC/IUTENBHO-BOCCTaHOBUTE/IbHBIE ITPOL{eCChI
TunoBble 3aa4u 110 pasjenry
OKuc/1umenbHO-80cCMaHo8uUMe/1IbHble NPOYeCcChbl
CocTaBbTe ypaBHEHHE OKUCIUTENIbHO-BOCCTAaHOBUTE/NBLHOU peakUyd, WAYIIeH [0
cnepytoieii cxeme. PaccrtaBbTe K03 (dUIMEHTH B YypaBHeHUN peakluu. 1151 Kakj0l peak-
UM YKaKHTe, KaKoe BeleCTBO fBJISIeTCS OKUC/IUTe/IeM, KaKoe - BOCCTaHOBUTeIeM; Kakoe
BeLL|eCTBO OKUCJISIeTCS], KaKOe - BOCCTaHaBJ/IMBAeTCSl.
. KMnOg4+ H3PO3+ H2SO4 — MnSO4+ H3PO4+ K2SO4 + H20
NaxSOs + KMnO4 + HoO - NaxSO4 + MnO»> + KOH
KBr + KBrOs3 + H,SO4 — Brz + K2SO4 + H20O
KMnOg4+ NaSO3 + KOH - KxMnO4 + NapSO4 + H,O
AsH3 + HNO3 - H3AsO4+NO + H.O
Cd + KMnO4 + H2SO4 — CdSO4 + MnSO4 + K2SO4 + H2O
Cr03 + KC103 + KOH - K>CrO4 + KC1 + H20O
MnSOs + PbO; + HNO3s - HMnOs + Pb(NOgz), + PbSO4 + H,O
FeSO4 + KoCrO7 + HaSOs — Fex(SO4)z + Cra(SO4)3 + KoSO4 + HXO
. KoCrO7 + H3POs + HaSO4 — Cro(SO4)3 + H3PO4 + K2SO4 + HO
. H3AsO3 + KMnO4 + H2SO4 —» H3AsO4 + MnSO4 + K>S04 + H2O
[na cnepyroomyx 3ajaHuil  COCTaBbTe CXeMy, HallMIIUTe YpPaBHEHMS 371eKTPOJHbIX
rpoueccoB U BerurcauTe J/JC rajpBaHUUECKOro 3/1eMeHTa, COCTOSIEero U3 JByX MeTaslioB,
onyujeHHbIX B 0,1 M pacTBOp HUTPATOB 3TUX META/VIOB, €C/IA MeTasl/lbl:
12. Cepebpo u mefb.
13. Megb ¥ Maruui.
14. Xpom u mefib.
15. Hukesb U LJVHK.
16. Cepebpo u xpom.
17. MarHuu u xerne30.
18. OnoBo u cepebpo.
19. CuHerl 1 K0OasbT.
20. OJI0BO ¥ LIUHK.
21. )Kene30 1 HUKeIb.
22. Cepebpo U 0/10BO.
@oH/] TeCTOBBIX 3a[laHNH /I/Isl TEKyLIero KOHTPOJ/IsA 3HaHUiI 110 TeMe:
CoomHecume 3/1eMeHmbl 08yX CNUCKO8 U HAXcMume KHonKy «/lanee»
CooTHecHTe CTeneHHU OKHNC/IeHUs1 MapraHija B COeUHeHUX

1. Mn 4. +6 (25%)
2. MnO 1. 0 (25%)
3. KMnO,4 2. +2(25%)
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4. Ko MnO;4 3. +7(25%)

2

CoomHecume 3/1eMeHmMbl 08yX CNUCKOB U HaXcmume KHONKY «/[anee»
CooTHecuTe CTeNneH! OKHC/IeHNUs Cepbl B COeAMHEHHAX

1.S 2. +4 (25%)

2.50> 1. 0 (25%)

3. Ho SO3 4. - 2 (25%)

4. AlbS3 3. +4 (25%)
+3

CoomHecume 3/1eMeHmMbl 08yX CNUCKOB U HaXcmume KHONKY «/[anee»
CooTHecuTe CTeNeHH OKUC/IeHHs XpoMa B COeJJUHEeHHAX

1. Cr 2. + 3(25%)

2. Cr203 1.0 (25%)

3. K2Cr 207 4. +6 (25%)

4. K2CrO 4 3. +6 (25%)
+3

Bbl6epume HECKO/IbKO npds8u/bHblX 6APpUAHIMO8 Oomeemada u Hax)mume KHONKY «,[[a/lee»
Ykaxure Be€IIleCTBd, KOTOPbI€ MOryT MPOABJ/IATH TOJ/IbKO OKHC/IHWTE/IbHbIE CBOM-
CTBa:

+KClO4

H>S

PbO»

+K2Cr 207
Bbibepume HecKo/bKO NpasuibHbIX 8APUAHMO8 Omeema u Haj}cmume KHONKY «/lanee»
Ykaxure BeljecTB, KOTOpbie MOryT MNpPOAB/JIATb TO/IbKO BOCCTAHOBUTE/IbHbLIE CBOM-
CTBaA :

+Fe

+H>S

HNO-

K>Cr 207
Bb16epume HECKO/IbKO Npds8u/ibHblX 6ApUdHIMO8 omeema u Hajx)mume KHONKY «,[[aﬂee»
YKa)KuTe HOMepa BeINecTB, 00/1aaloliX OKHC/IUTE/TbHO- BOCCTAHOBUTE/IBLHOM
JIBOMCTBEHHOCTHIO:

PbO:

+HNO;

Al S3

+S
Bbibepume HeCcKo/bKO NpaguibHbIX 6APUAHMO8 Omeema Uu Haj}cmume KHONKY «Jlanee»
Ykaxure pPe€aKluv, Mpu IMPOTEeKAHHH KOTOPbLIX 4d30T IMPOAB/JIAECT OKHC/IUTE/IbHbIC
CBOWCTBA :

NH3 + 302 =6H20 + N»

+Asy O3 + 2HNO3 + H> O = 2H3 AsO 4+ 2NO

Brp, + HNO> + H> O = HNO 3 + 2HBr

+3PbS+ 8HNO3 = 3S + 2NO + 3Pb(NO3), + 4H0
Bb16epume HEeCKO/IbKO npds8u/bHblX 6ApUdHIMO8 omeema u Hajx)cmume KHONKY «,[[aﬂee»
Kakue u3 NnpuBe€A€HHBIX HWXe peaKuHﬁ AB/IAKNTCA OKHMC/INTE/IBHO - BOCCTAHOBU-
Te/IbHBIMMU :

+H > + Br, = 2HBr

+Zn + SnCl> = ZnCl> + Sn

H > SO4 + Ba(OH); = BaS0O4 + 2H>O
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NH3 + HCl = NH4Cl
Bbibepume HeCcKo/1bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
B kakux peaknuAaxX KHCJIOPOJ BBINO/HSET POJb BOCCTAHOBHTENA ?

+H 202 + HIO3=1b+H2 O + Oy

+AgNO3 t—- Ag+NO:2 +O2

Mg + O = MgO

Ag+H,S+ 02 =H; O+ Ag.S
Bbibepume HeCKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
Kakue U3 OKHCUINTETHHO - BOCCTAHOBUTE/IbHBIX PeaKk[Uil fB/IAKTCHA pPeaKIUsiMH
BHYTPHUMOJIEKY/ISIPHOTO OKHC/ICHUSI- BOCCTAHOB/ICHUS?

+(NH 4)2Cr> 07 - Nz + Cr2 O3 + Hy0;

+KCIO3 - KCI + Og;

Ag+H, S+ 02 =Hz O + AgS;

H, + Br, = 2HBr.
Bbibepume HecKo/bKO NpasuibHbIX 6PUAHMO8 O0meema U Hajdcmume KHONKY «/lanee»
Kakue u3 peakiuil sIBJSIOTCA PeakmUAMH Me)XMOJIEKY/ISIPHOTO0 OKHC/IeHHUsI- BOC-
CTaHOBJIeHUA ?

(NH 4)2Cr>07 - N2+ Cr2 O3 + H20

KCIO3 - KCI+ 02

+Ag+ H, S+ 02 =H2 O + AgoS

+H > + Br, = 2HBr
Bbibepume HeCKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
Kakue u3 peakumii sIBJAIOTCA PpPeaK[UsMH JHCIPONOPIMOHUPOBAHUSA?

+4H3 PO3 =3 + H3 POs + PH3

+3I, + 6KOH = KIOs3 + 5KI + 3H20

Mg + O, = MgO

Ag+H,S+ 02 =H, O+ AgS
Bbibepume 00uH npaguibHbIll 8ApUAHM OMmeema U Haxcmume KHONKY «/lanee»
Kakoii U3 MeTa/UIOB BBINOJIHAET POJIb KaTo/a B raJbBaHUUYECKHX 3/IEMEHTax,
00pa3o0BaHHBIX 3JIEKTPOJAMU:
Ni | Ni*?|| Sn*? |Sn;
Mg | Mg || Cr*|Cr

Sn u Mg

+Sn u Cr

Ni u Cr

Ni u Mg
Bbibepume 00uH npaguibHbIll 8APUAHM OMeema U HaXcmume KHONKYy «/lanee»
Kakoii U3 MeTa/UIOB BBINOJIHAET POJIb aHOAA B ra/IbBAaHMYECKHX 3JIeMeHTax,
00pa30BaHHBIX 3/IEKTPOJaMH
Ni | Ni*?|| Sn*? |Sn;
Mg | Mg™|| Cr*|Cr

Sn u Mg

Sn u Cr

Ni u Cr

+Ni u Mg
Bbibepume 00uH npasuibHbIll BApUAHM omeema U Haxcmume KHONKYy «/lasneex»
N3 uerbipex Meta/uioB — Ag, Cu, Al, Mg BbiGepuTe mnapy, KoTopasi 00ecreuuT
HauOosbiee 3Hauenue J/IC .

Ag, Cu

Al, Mg
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Cu, Al

+ Ag, Mg
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U Hadcmume KHONKY «/lanee»
Omnpegenure 3HaueHue craHAapTHod J/IC raibBaHUYECKOrO 3jieMeHTa , UCIOJIb3Ys
TOK000pasywIlyl0 Ppeakiuio, KOTopas MporeKkaer mpH ero patore : 2AI1° + 3Ni*? o
2A1"3 + 3Ni°.

-1,41 B;

1,91 B;

+1,41 B;

-1,91 B.
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
KoHIleHTpalMOHHBIM 3/1eMeHT COCTOMT U3 J[IBYX CepeOpsiHbIX
asekTpopoB ¢ C Ag' =10"! mosb/71 y ofHOro 3/1eKTpoja U
C Ag*=10"* monn/n y apyroro. Paccuuraiite 3/IC 3emeHra.

+0,18 B

1,18 B

-0,18 B

11,8 B
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
I'anbBaHUYECKHIT 3/IEMEHT COCTOMT M3 CepeOpsSIHOro 3JIeK TPO/ia, MOTPY)KeHHOI0 B
1M pacrBop AgNO3, ¥ cTaHfapTHOro BOAOPOAHOrO 3j1ekTpoja. Paccumtarite J3/1C
J/IeMeHTa.

+0,8 B

8,0 B

-0,8 B

0,08 B
Bbibepume o0uH npaguibHbIll BapuaHm omeema U Haxcmume KHONKYy «/lasneex»
Omnpepemre J/1C rajbBaHM4YeCcKOro 3JIeMEHTa, COCTOSLLIEro
U3 MarHueBo#l M >Ke/Jle3HOM IUIaCTHHOK, MOrpy)keHHbIXx B 1 M pacTBOopbl HMTpPaToB
3THUX MeTa/l/IoB .

+1,92 B

0,19 B

-1,92B

19,2 B
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
Onpepenure J/IC B ralbBaHUYECKOM 3/IeMEHTe , 00pa30BaHHOM IO CXeMe
Sn |[Sn*?] =0,001 M || [Pb*?] =1M | Pb?

+0,1 B

0,01 B

-0,1 B

1B
Bbibepume 00uH npaguibHbIll BapUAHM omeema U Haxcmume KHONKYy «/lasnee»
Kakoil ¥3 mNepeuyruc/IeHHBIX HIKE META/UIOB He MOXXeT ObITh MOJIyUeH Y1eKTPOo-
JIN30M PacTBOPOB €ro Coyiu?

+Li

Sn

Ag

Bi
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
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B kakoii moc/ie0BaTe/IbHOCTH Ha Karoje OyJAyT BOCCTAaHAB/IUBAThCH KaTHOHBI
metauioB : Cu™?; Zn*%; Ag*; Cr* u3 ux cmecu B BOJHOM pacTBope ?
Cu'?; Zn*?; Ag; Cr3
ZH+2; Ag*; Cl‘+3; Cu+2
+Ag"; Cu*?; Cr*3; Zn™
Cr+3; CU+2; ZH+2; Ag+
Bbibepume 00uH npasuibHbIll 8apUAHM omeema U Haxcmume KHONKY «/lanee»
Kakoii 00bem xsiopa (J1) BBIAEJIUTCA NMPH /IEKTPO/IM3€e paciviaBa XJIOPH/JA alio-
MHUHUA NpH nponyckanuu 96500 Kn snekrpuyecrBa
(H. y.)?
11,2
+5,6
22,4
56
Bbibepume 00uH npasuibHbIll 8ApUAHM omeema U Haxcmume KHONKY «/lanee»
Kakoe koymmuectBo 31ekrpuuectBa ( K1) Heo0xouMo mpomycTUTh 4yepe3 paciuiaB
THJAPOKCH/A HATpHusi, YTo0bI HA aHOJEe BBIAEJIWIOCH 5,6 1 Kucaopoja ( H.y.)?
1000
96,500
+96500
965
Bbibepume 00uH npasuibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
Kakasa macca (r) a/lloMHMHHSI BbIAGJIUTCS TPHU 3/1€KTPOJIH3e
paciiaBa XJ/IOpHAA a/JIOMMHHSA, €C/Id Yepe3 3/IEKTPOJIUT MNPONMYyCKaTh
96500 K snekTpuyecrBa?
27
3
+9
18
Bbibepume 00uH npaguibHbIll 8apuaHm omeema U Haxcmume KHONKY «/lanee»
IIpu »3sekTpo/iU3e BOJHBIX PAacTBOPOB KaKHX CO/ieM Ha rpauToBOM aHOjAe BbI-
JesieTc KUCI0poa?
+NaNOQs3 ; CuSO4 ; CaCOs;
CuCly; CuS; NiBro;
CuCly ; CuS; NaNOs3;
CuS; NiBr; ; CaCOs.
Bbibepume 00uH npaguibHbIll 8apuaHm omeema U Haxcmume KHONKY «/lanee»
MeTta//ibl Kakoro psAja MOryT ObITh MOJIy4eHbI 3/IEKTPO/IM30M paciIaBOB MX CO-
Jied U Hé MOTYT OBITb MOJIyYeHbI 3/IEKTPOJIM30M PAacTBOPOB 3THX COJIeH?
+K; Na; Li;
Ba; K; Cd;
Cu; K; Cr;
Na; Cu; Ba.
Bblbepume 00uH npasuibHbIli 6ApUAHM Omeema u Haxcmume KHONKY «/lanee»
Ilpu 3mexkTposm3e BoAbl B TedyeHHue 1 yaca ObLI0 mosydyeHo 56 1 Bojgopopaa ( H.y.).
Omnpegenure cuay Toka (A), mpoumiejiiero yepes 3/1eKTpoJiM3ep .
1,34
+134
26,8
268
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Bbibepume HecKo/bKO NpasuibHbIX 8APUAHMO8 Omeema U Hajdcmume KHONKY «/lanee»
Ilpu B3aMMoOJeNiCTBMHM KaKHUX KHCIOT C IMHKOM Bblfie/ifieTCcs BOJAOPOJ :
HNO3z (k)
HNOs(p)
+HCI
+Ha SO4(p)
Bbibepume HecKo/bKO NpasuibHbIX 6APUAHMO8 Oomeema U Hajdcmume KHONKY «/lanee»
Kakue MeTa/l/ibl MPH B3aMMOJIEHCTBHH C COJIAHOW M pa30aB/IeHHOM CEepHOM
KHMC/I0TON He BBITECHAKOT W3 HHUX BO/IOPOA:
+Cu
+Ag
Mg
Ba
Bbibepume HeCKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
Kakue u3 MeTa/lyIoB BBITECHAIOT M3 Ie/ioueil BoJopog ?
+Al;
Mg;
Cu;
+7Zn
Bbibepume 00uH npasuibHbIll BApUAHM Omeema U Haxcmume KHONKYy «/lanee»
C KakuM Hu3 BelecTB Oy/leT pearMpoBarb MeJb?
NaOH
+AgCl
H;O
HCI
Bbibepume HeCKo/IbKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
C KakuMu M3 BellecTB OyjeT B3aMMOJAEHCTBOBAaTh A/TOMHHHM:
+Na OH
KNO2
+HCI
+H> SO4(p)
C KakuMHU M3 BelleCTB HHKe/Ib OyJeT pearMpoBaTh NPH 00BIYHBIX YC/IOBHUSX :
H>O
O2
+Ha SO4(p)
+CuSOq4
Bbibepume 00uH npaguibHbIll 8apUAHM omeema U Haxcmume KHONKY «/lanee»
Kakoii 43 MeTasl/IOB IaCCMBUPYeTCHA NMPH KOHTAKTe C BO3AYXOM?
Cu
K
Au
+Al
Kakoii U3 MerasyioB naccuBupyercsa npu KoHtakte ¢ H» SO4( K ) Ha xosope ?
Cu
Au
K
+Al
Ha3oBuTe npogyKT BOCCTAHOB/IEHHSI CEPHOM KOHIIeHTPHMPOBAHHOW KHC/IOTHI MNpPH
B3aUMO/IeiCTBUM €€ C AaKTUBHBIMH MeTa/UIaMHu
+HaS
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SOz
S
H>O
Ha3zoBuTe NpPOAYKT BOCCTAHOB/I€HHUS CePHOH KOHLIEHTPMPOBAHHOM KHC/IOTHI MpH
B3aUMO/IEUCTBHHM ee C Ma/I0AaKTMBHBIMHM MeTa/l/laMH
HoS
SO
S
+S02
Kakoii U3 MeTan/i0B MOXXeT BBINOJHATH PO/ib AHOJAHOIO HOKPBITUA AJisl jKeje3a?
Cu
Ag
Pb
+Mg
Kakoii TMI KOppo3uM — XHMH4YecKass WM 3/1eKTPOXMMHYeCKas — peau3yercs
NpU KOHTAaKTe :
1) nuHKa ¢ pa30aB/IeHHON CepPHON KMUCIOTOM ; 2) a/IIOMHHUS C pa30aB/IeHHOH a30T-
HOU KHCJIOTOM ?
1 — xumMunueckas ; 2 — xummyeckas ;
+1 — 3nekTpoxuMHn4Yeckas; 2 — 3JIeKTPOXUMUYeCKas;
1 — xumHueckas ; 2 — 3/IeKTPOXUMHUYECKas;
1 — anekTpoxumMHnyeckas; 2 — XuMmmuueckas .
YKaxute psj MeTa/UI0B, KOTOpPble MOrYT BBINO/HATH POJib
NMPOTEKTOPOB MO OTHOIIEHHI0 K CBUHI[0BOMY H3/ie/II0, KOTOpoe
IKCIUTyaTHPYyeTCH B 3JIEKTPO/INTE, CO/ep)KalieM KHC/IO0POA :
+Mg; Al; Ti
Ag; Au; Pt
Mg; Au; Pt
Al; Ti; Ag
Kakasa u3 cxeM KOpPpPO3HMOHHOI0 ra/ibBAHHUYECKOro 3/ieMeHTa 3alucaHa NpaBH/Ib-
Ho? Kakoii u3 Mera/ut1oB 0y/eT pa3pymiaThbCsi B pe3y/bTaTe KOPPO3HH :
1) () Ti | H' | Mg (+);
2) (-) Mg | H' | Ti (+)?
1, paspywaercsa Ti
1, paspyuaerca Mg
2, paspyuwaetcs Ti
+2, paspyuiaercsa Mg
Kakasa u3 cxeM KOpPpO3HOHHOI0 rajbBaHMYecKOro 3j/ieMeHTa 3alucaHa NpaBH/Ib-
HO0? Kakoii 3 Mera/uioB He OyjeT pa3pyllaTbCcsi B pe3y/ibTare KOPPO3WH :
1) (Pb | H20; 0 2 | Ag(+);
2) (-)Ag |H2 O; O 2 | Pb(+)?
1, Pb;
2, Pb;
+1, Ag;
2, Ag.
Meap nmokpbiTa 0/10BOM. Brpifepure cxeMy KOPPO3HMOHHOIO rajilbBaHUUeCKOro 3Jie-
MeHTa, BO3HUKAKIIEro NMpH HapyLUIeHHH I[e/IOCTHOCTH MOKPLITHSA B YCIOBUSAX
BJ/IQXHON aTrMocdepsl :
+(=)Sn | H20; Oz | Cu(+);
(-)Cu | H" | Sn(+);
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(-)Sn | H'| Cu(+);

(-)Cu | H20; O2 | Sn(+).

Tabmuna 3 — Kpurepum oneHKH chopMHPOBAaHHOCTH KOMIIETEeHIIUH

Koa u HauMeHOBaHMe UH-
JIUKaTopa AOCTUXKEeHUs
KOMIIeTeHIUM (YaCTy KOM-
TeTeHLIUN)

Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH

(4acTH KOMIIETEeHLMM)

Ha 6a30BOM ypOBHE

Ha MOBBIIIEHHOM YPOBHE

COOTBETCTBYeT OlLleHKe

«yZI0BJIETBOPUTETHEHO»

50-64% ot MakcuMaJib-
Horo bOasa

COOTBETCTBYET OLIeHKe
«XO0pomo»
65-85% oT Makcu-
MaJIbHOro Oasia

COOTBETCTBYET OLleH-
Ke «OT/JIMYHO»
86-100% ot mMakcu-
MaJIbHOro Oasiia

OIIK-4.1 -1 onk-4

3HaThb:

-TeXHUUECKHe BO3MO’KHO-
CTU COBPEMEHHOTO CIierua-
JIM3UPOBAHHOTO  060py/I0-
BaHUSl, METO/bl PpeIleHus
3alau  npodeccroHanbHOM
NesITe/TbHOCTH.

OIIK-4.2 -2 ork-4
YMmets:

-[IPUMEHSITb COBPeMeHHbIe
TEXHOJIOTHH U METOZbl HC-
cnefloBaHUM B mpodeccro-
Ha/IbHOU JesITe/TbHOCTH,
HMHTEpIIPETUPOBATh  TOJTY-
YeHHbIe Pe3y/IbTaThl.
OI1K-4.3 -3 onk-4
Bnagets:

-HaBBbIKaMH paboThI CO Crie-
[[Ua/IM3UPOBAaHHBIM  000pY-
JIOBaHUEM /ISl peayu3ariui
MOCTaB/IeHHBIX 3ajiau TIpU
TIPOBE/IEHUM MCC/Ie[JOBaHUH
M pa3paboTKe HOBBIX TeX-
HOJIOTUM.

He coBcem TBepao Bia-
JleeT MaTepuasioM TI0
TeMaM MOJyJis, 3HaeT
TOJIBKO OCHOBHBIE TeEO-
peTHuecKye TOI0KeHHS
M3y4yaeMoro Kypca, BbI-
TIOJIHSIeT TeKyIlye 3a-
JAHUST TI0 JVCLIUTIIVHE.
IIpu oTBeTax gomyckaer
MaJsIoCyIIieCTBeHHbIE
TIOTPELIHOCTH, HCKaXKe-
HUS JIOTUUeCKOM rocrie-
JlOBaTe/IbHOCTH M3/1ara-
eMOro Mmarepuana, He-
TOYHYIO apryMeHTal[1o
TEOPeTHUeCKUX  I0JI0-
JKeHUM Kypca. Ymeer
TI0/b30BaThbCsl  XUMHUe-
CKUMHU PeakTHBaMH, Jia-
6opatopHbIM 000pY/0-
BaHUEM U CpPeACTBaMU
M3MepeHusi TIpU TIpoBe-
JeHUU  1abopaTOPHBIX
HCC/Ie[JOBaHUM, HO [0-
MyCKaeT OLIMOKHU B X0/ie
SKCIIepUMeHTa, B 00b-
sICHeHUM, B odopmie-
HUM paboThl, B COO/IIO-
JIeHUU TIPAaBUJI TEXHUKH
Oe3omacHOCTM TIpU pa-
b6oTe c BelllecTBaMU U
obopyzoBaHHeM, KOTO-
pble  WCTpaBseT 0
TpebOBaHUIO TIperno/a-
BaTeJIsl.

ITo cyujectBy, oTBeua-
€T Ha TIOCTaBJIeHHbIE
BOTIPOCHI, TBEPJ0
YCBOMJI TIPOrPaMMHbIN
MaTepuas TI0 TeMam
MO/, IPaMOTHO
u3jaraer ero 6e3 cy-
IIIeCTBEHHBIX OIIUOOK,
C HebOJBIIMMU TIO-
TPEIIHOCTSAMH, TPUBO-
T  (OpMY/IHMPOBKU
oripeZiesieHUH. JKCIe-
pPUMeHTa/IbHYI0 pabo-
Ty BBINOJIHSIET TIpa-
BU/IbHO, [ie/laeT Tipa-
BUJIbHBIE Hab/FO/IeHUsT
U BbIBOJBI, HO TMpH
3TOM  9KCIIEPUMEHT
MIPOBeJleH He TIOJTHO-
CThIO WM JIOMYIIIEHBI
HeCyI[eCTBeHHbIe
ombku B PpaboTe C
BelllecTBaMu 1 000py-
JIOBaHUEM.

YMeer cTaTUCTUYECKU
obpabarblBaTh W WH-
TepNpeTUpoBaTh  pe-
3y/bTaThl Jlaboparop-
HBIX paboT.

IIpyHrMaeT akKTUBHOE
yuyacTve B XOJe Tpo-
BeJleHUsT Jj1abopaTop-
HBbIX 3aHATHH, TIpa-
BUJIBHO OTBeYaeT Ha
TOCTaB/IeHHbIE  BO-
TIPOCHI, YCBOWJI Mare-
puas B IOJHOM 00B-
eMe ¥ CBOOOJIHO OpH-
eHTUPYEeTCs TI0 TeMaM
MOJy/Is, yMeeT Bep-
HO, apTyMEeHTUPOBaHO
U SICHO M3/1aratb Ma-
Teprasl. 3HaeT TeXHU-
YyecKrue BO3MOXKHOCTH
coBpeMeHHOro Jiabo-
paTopHOro 000py/0-
BaHUA. OKCIlepUMeH-
Ta/llbHyl0 paboTy BbI-
TIOJTHSIET  TIOJTHOCTBIO
W TIPaBWIBbHO, JiejlaeT
TIpaBWIbHbIE HAOIFO-
JIeHWs, W BbIBOJbI;
9KCTIEPUMEHT  OCY-
IIeCTB/ISIET TI0 TUIaHY
C YYeTOM TeXHUKH
6e30I1acHOCTU U Tipa-
BU paboThI C Belile-
CTBaMM M 000py[0-
BaHUEM. Bnageer
HaBbIKaMK PabOTHI CO
Crielau3upoBaH-
HBIM 000pYZOBaHUEM
U Cpe/iCTBaMHM H3Me-
peHUusl TIpU TIpOBefie-
HUM  J1abOpaTOPHBIX
HCC/le/JOBaHUM.
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MOIYJIb II. AHaaumuyeckasi Xxumus
Tema 1. AHa/TuTHUYeCKasi XUMHUA: OCHOBHbIE IPUHLIUIBI 1 MeTO/AbI Ka4eCTBeHHO-
ro ¥ KOJIN4eCTBEHHOr0 aHa/Iu3a
KouTposbHas padora
Bapmuanr 1

1. CKOMbKO rpaMM CepHOM KUCJIOThI COAEPKUTCS B 1 /1 pacTBOpa, ec/id Ha TUTPOBaHUe
5 M1 3TOro pactBopa 3atpaTunock 10 mi 0,1H pacTBOopa COIIHOU KUCIOTHI?

2. Kakoit 06bem 0,1H pacTBopa AMXpomara Kasusi 3aTpaTUTCs Ha TUTPOBAHUE PacTBO-
pa, cogepskaiiero 0,152 r cynbdata >xenesa (I11)?

3. 10 mu1 IepoKcH/ia BOIOPOZa IIOMECTUT B MepHYT0 Kosi0y Ha 100 M1, 1oBe 00bEM
[0 MeTKW. AJTMKBOTHYIO YacTh pactBopa B 20 M/ MOMeCTUIM B KOOy [/ TUTpoBaHus. Ha
TUTPOBaHWe u3pacxogoBaHo 5,5 mi 0,1 H. pacTBopa mepMaHraHaTta Kaaus. Onpegenute %
KOHLIeHTPALMI0 pacTBopa.

BapuanT 2

1.Ckomnbko rpamMm KapboHaTa Hatpust copepkutcs B 0,5 j1 pacTBopa, €C/ii Ha TUTPO-
BaHve 10 M/ 3TOro pacTBopa B MPUCYTCTBUM UHJWKATOpa (eHon(TanenHa 3arpatuiock 10
M 0,2H pacTBopa COJITHOW KUCIOThI?

2. Kakoit 06wem 0,1H pacTBOpa IepMaHraHaTa Kajiusl 3aTpaTUTCS Ha TUTPOBaHUe pac-
TBODA, cojiepskattiero 0,304 r cynbdata xene3a (II)?

3. Omnpenenute % KOHI[EHTPALIWIO PacTBOpa HaTpusi OpoMu/a, ec/ii Ha TUTPOBa-
HUe 5 MJ1 3TOoro pactBopa noriio 8,4 M 0,1 H. pacTBopa HUTpaTa cepebpa.

Bapuanr 3
1. CkosibKo rpaMM KapboHaTa HaTpHsl COAEPXKUTCS B 1 /1 pacTBOpa, eC/Id Ha TUTPOBA-
HYe 5 MJI 3TOr0 pacTBOpa B NMIPUCYTCTBMM MHAMKATOPA METU/IOBOIO OPaH)XeBOI'0 3aTPaTHU/IOCh
10 m1 0,1H pacTBOpa COMSTHOM KHUCIOTHI?
2. Kakoii 06bvem 0,1H pacTBopa rnepmaHraHara Kajusi 3aTpaTUTCs Ha TUTPOBaHUe pac-
TBOpa, cogepxkatgero 0,09 r 1jaBeseBoOM KUC/IOTHI?
3. 5 MJ1 MUKCTYpPbI HO/IU/ia Ka/lusi TIOMeCTU/IM B MepHyto Kosiby Ha 100 mi1, 060BéM [fo-
BeJIM /10 METKH. 5 MJI TTOJIyueHHOT0 pacTtBopa ortuTpoBanu 0,1 H. pacTBOpom HHUTpaTa cepeb-
pa. Boiio uspacxozoBaHo 6,4 Mi pabouero pactBopa. Ornpegenutb % KOHI[EHTPALWI0 MHUKC-
TYPBL.
Bapuanr 4
1. CkosbKO rpaMM cyJib(aTta aJtoMUHUS COZepXKUTCS B 1 1 pacTBOpa, eC/ii Ha TUTPO-
BaHMe 5 MJj1 3TOro pactBopa 3arpatuiock 10 mi 0,11 pactBopa TpuioHa b?
2. Kakoii o6bem 0,1H pacTBopa TpuoHa b 3aTpaTuTcs Ha TUTpOBaHWe pacTBoOpa, CO-
nepxattero 0,152 r cynbdara xene3sa (II)?
3. KakoBa % KOHLIeHTpaL1si pacTBopa Moja, ec/ii Ha TUTPOBaHKe 3 MJI 3TOr0 pacTBO-
pa oo 2,5 ma 0,1 H. pacTBopa THOCY/b(aTa HaTPUsl.
Bapwuanr 5
1. Ckosnbko rpamm xsiopuga xenesa(Ill) comep>xurcsa B 1 11 pacTBOpa, eC/iM Ha TUTPO-
BaHMe 5 MJI 3TOro pactBopa 3arpatuiock 20 mi 0,05H pactBopa Tpu/ioHa b?
2. Kakoii o6vem 0,05H pacTBopa iXpoMarta Kajust 3aTPaTUTCS Ha TUTpoBaHue 10 My
pacTBopa, cozepxkaitero 0,152 r cynbdata xesne3a (II) B 500mn pactBopa?
3. KakoBa % KOHILIeHTpaLys pacTBOpa X/J10pOBOJOPOAHON KUC/IOTEI, €C/IM Ha TUTPOBa-
HuYe 5,5 MJ1 3TOro pacrsopa rnouwio 8 mi 0,1 H. pacTBopa T'MAPOKCH/ia HAaTPUSI.
®oH/| TECTOBBIX 3aJJaHUM /I/Isl TEKYII[ero KOHTPOJIs 3HAHUH 10 pa3jeiy:
Bbibepume 00uH npaguibHbIll BapUAHM omeema U Haxcmume KHONKYy «/lasnee»
TepMuH “o0Hapy)keHHe” UCMO/Tb3yeTCsA
+B KaueCTBEHHOM aHaJu3e
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B TUTPUMETPUYECKOM aHa/In3e

B KOJINUECTBEHHOM aHaju3se

HeT TNpaBU/IbHOTO OTBETa

TepMuH “omnpepesieHle” B aHA/IMTUYECKONH XUMHUHM 03HAYaeT

KaueCTBEHHOe OTKPBITHE KaTHOHa UJIX aHWOHA

+KO/IMUeCTBEeHHbIN pe3y/abTaT — KOHL|eHTpaLusi, Macca u T.[,.

BbITIaJleHMe 0Ca/iKa OTpe/ie/IeHHOrO LjBeTa

orpe/ie/ieHUe 1jBeTa pacTBopa

OJJIeMeHTHbIN aHA/IN3 UCT0/Ib3yeTCsl B 0OCHOBHOM

B (pa30BOM aHa/u3e

+B aHa/IM3e OpPraHUYeCKUX BelleCTB

B M30TOITHOM aHaju3e

B OMOJIOTUYECKUX METO/laX aHa/Iu3a

DYHKIMOHA/ILHBIM aHA/IU3 UCII0/Ib3YyeTCs JJIsl

yCTaHOBJIEHUs COJiepKaHusl B aTMOCdepe KUC/I0po/ia, a30Ta U T.[.

pas/iesieHus1 CMeCy HeCKOJIbKUX BellleCTB

+yCTaHOBJIEHUsI COCTaBa BHOBb CUHTE3UPOBAHHbBIX OPraHUUeCKUX BelecTB

yCTaHOBJIEHUSI U30TOITHOTO COCTaBa MPUPOJHBIX 00BEKTOB

Ot Kakux (PaKTOPOB NMPerMMYIeCTBeHHO 3aBUCHT Be/IMYHHA CKAaUKa Ha KPUBOU
TUTPOBAHMUA KUCI0THI PAaCTBOPOM 11e/104u?

OT Haua/JIbHOTO 00beMa KUCIOThI

OT CKOPOCTH TUTPOBaHUS

+0T BemMurHbl Ky ¥ KCXO/IHOW KOHLIEHTPaL[UX KUCIOThI

OT MPUPO/IbI NPUMEHSIEMOT 0 UHAUKATOPa U ero KOJIMyecTBa

Mertoj ananu3a — 3T0

+crocob aHanM3a MPUMEHHUMBIN K pa3HbIM 00beKTaM

OIMCaHUe T0C/Ie0BaTeIbHOCTH aHa/M3a JJAHHOTO 00BeKTa

CAHOHUWM MOHATUSA “MeTO/IMKa aHar3a”

CIMUCOK PeakTHBOB

AHa/IUTHYECKYH) PeaKIMI0 MOXKHO 3anucaTh B 00mem Buje X+R - P. I'paBumer-
p¥isi OCHOBaHA Ha U3MePeHHH:

KOJIMYeCTBa M3pacx0/l0BaHHOrO peareHTa R

+Macchl 00pa30oBaBIIerocs mpojaykra P

pacxo0BaHus aHaIM3UPyeMOro BemjecTsa X

CBeTOMOTJIOLLEHHS pacTBOpa

AHATUTHYECKYI0 PeaKIMI0 MOXKHO 3amucaTh B 00memM Buje X+R - P. Turpumer-
p¥isi OCHOBaHa Ha U3MepeHHH

+o0bema pacTBopa TUTpaHTa R

MacChl B3BellIMBaHUEM

yObIBaHUSI 00BeMa CMeCH Ta30B TPH MPOMYyCKaHWY yepe3 Hee R

oObeMa pacTBopa Npozykra P

AHanuTHYecKasi XMMHUSA Ba)KHA /11 3KOJIOTHH B Le/IfX

MOHUTOPWHIA JIeKapCTBEHHBIX BEIleCTB B OPraHu3Me TP JieUeHUH

yCTaHOBJIEHUsI XapaKTepa si/ja BbI3BaBIIIero CMepTe/ibHOe OTPaB/ieHHe

TOBBIIIEHUS] YPOXKAUHOCTH Ce/TbCKOXO035MCTBEHHBIX KY/IbTYP

+yCTaHOBJIEHUsI IPUPO/IbI M COJlep>KaHUs BpeAHbIX TIPUMecel B BO3/yXe, TTOUBe, TU/I-
poccdepe

TeHjeHI[Uel Pa3BUTHSA aHA/IMTHUECKON XUMUM SBJISAETCS

+yBenrueHue 0 GrU3ndecKrx U OMOIOrMUecKuX MeTO/I0B

yBeM4yeHue 10711 TUTPUMETPHUUYeCKUX MeTOZ0B
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yBeJIMueHue 011 rpaBUMeTPUUeCKUX MEeTOUK
yBeJIMUeHue [I0JIM KaueCTBeHHOT0 aHa/l13a
AHa/IMTUYECKUI CUTHA/I B IPUHLMIIE MOXKeT JaBaTh
TOJIbKO KOJTMUECTBEHHYIO aHA/IMTUUeCKY0 WH(HOPMALIHIO
TOJIbKO KaUeCTBEHHYIO aHa/IMTUUeCKyt0 HH(OpMaLIHIO
+U KaueCTBeHHYI0 U KOJIMYeCTBEHHYIO aHA/IMTUUeCKY0 WH(GOpPMALIUO
HeT MPaBUJILHOT'O OTBETA
VIHTeHCMBHOCTb aHA/IUTHYECKOT0 CUTHAJ/Ia 3aBHCUT
OT pacyeTHbIX (OpMyJI
oT 06beMa MepHOM K0JI0bI
+coJiep>KaHus1 Orpe/iesisieMOro KOMIIOHeHTa
CKOPOCTH TPWJIMBaHUsI TUTPaHTa
AHanuTHUecKas XMMHYecKas peakLiys - 3TO peaKIjus, CONPOBOKAAIIIAsACH
Vi3MeHeHreM OKpacKH pacTBOpa
+ Onpezie/IeHHBIM aHATUTUYECKUM 3(h(heKToM 3a cueT 00pa30BaHus MPOAYKTA peakLuH, 00-
JlafiaroIIero crieljiuuecKUMy CBONRCTBaMU
N3menenuem pH pactBopa
OOpa3oBaHueM 0cajika.

Tema 2. KauecTBeHHbIH aHAIU3
Bomnpocs! p/isi codecejoBaHNA:

1. 3asaua KaueCTBEHHOTO aHa/M3a. AHA/IUTUUECKUe peakl[ii. AHAIUTUUeCKU CUTHAJL.
IIpuBectu ripumep. CyI{HOCTb KaueCTBeHHOI'0 aHa/Iv3a.

2. Ha uyem ocHOBaHO JeneHue 4 rpynmbl Ha ABe IOArpymmbl. IIpuBectn peakuuu
ocaxzieHusi cepeOpa.

3. AHanWThuecKue peaklyu, MPOBOJUMbIE «CyXUM» U «MOKPbIM» IyTeM, MPUBECTH
nipuMep. UTo oOHapyKMBalOT aHa/IMTHUeCKHe peakL[uM MpU aHa/li3e pacTBopa.

4. KauecTBeHHas peakivis Ha KaTHOH aMMOHUs C peakTuBOM Hecciepa.

5. Crneuu¢uueckrie aHa/lIMTHUYECKUe PeaKL{y, IPUBECTH NPUMepbl.

6. KauecTBeHHasi peakijusi Ha KaTWUOH MarHusi ¢ rufpodocdaToM HaTpusi B MPHUCYT-
CTBUM TMPOKCH/Ia aMMOHMUSI.

7.  CeJleKTUBHbIE aHAa/IMTUUECKHE PeaKL[y, TIPUBECTH TIPUMeED.

8. KauecTBeHHasi peakiyisi Ha KaTUOH KaJusi C TeKcariiaHoKobanbTaT (3)-HaTpwsl.

9. AHamuTUUeCcKHe peakMi OOHAapY)KeHWs MOHOB M aHA/IMTUYECKHe Peaklud OT[erie-
HUS UIOHOB, TIPUBECTHU TIPUMEDBI.

10. KauecTBeHHas peakljyisi Ha KATUOH KaJIbLIUsI C OKCOJIaTOM aMMOHUSL.

11. YcnoBusi mnpoBefieHUs] aHAJIUTUUYECKOM peaklMM Ha MpUMepe peakLUWd KaTHhOHa
HaTpus.

12. KauecTBeHHasi peakijisi Ha KaTHOH Oapusi ¢ OUXpoOMaTOM KaJlusl.

13. [OpoOHbiii xof aHamm3a. [IpuBecTy npUMephbl peaklivii Ha KaTHOHBI »Kese3a(2), xese-
3a (3), maprasiia (2).

14. KauvecTBeHHasi peaklj1si Ha KATUOH CBUHLIA (2) C MOAUA0M Kajusl.

15. Cucrematnueckuii xof aHanusa. CoCcTaBUTh MOC/Ie[0BaTebHOCTh JEUCTBUM B X0/e
aHaJiM3a CMeCu KaTUOHOB 1 rpyrirbl 1 000CHOBATH ee.

16. KauecTBeHHasi peakijusi Ha KaTUOH keJie3a (3) ¢ rekcaiuaHodeppar(2)-Kaiusi.

17. T'pynmoBol peareHT, Ha UeM OCHOBAHO ero feiicTeue? I[IprBecTy nprMep oT[eneHus
3 rpynnsl KaTUOHOB OT 2-OH.

18. KauecTBeHHasi peakijusi Ha KaTUOH Xesie3a (2) ¢ rekcanuaHodeppar (3) —kKanus.

19. OcHoBHOe TpeboBaHMe K peakIusM OT/eeHus1 HOHOB. Ha mpumepe ocaxenus 2-oi
TPYIIbI KATUOHOB OOBSICHUTE YC/IOBHUS OCaXK/€HUS.
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20. KauecTBeHHas peaklyisi HA KATUOH MapraHija C TUIIOXJIOPUTOM HaTpUsl.

21. Kraccudukaiys KaTUOHOB Ha ueThbipe aHa/lIUTHYecKue IPynnbl. YKa3aTh FPYMNIOBbIe
peareHTBbl.

22. KauecTBeHHasl peakKliUsi Ha KaTUOH Mei (2) C TUAPOKCUIOM aMMOHUSI.

23. Knaccudukanyisi aHOHOB Ha TPU aHa/IMTUUeCKue TPYIIIbl, yKa3aTk FPYMIOBbIe pea-
TeHTBI.

24. KauecTBeHHasi peakLvsi HA KATUOH PTYTH (2) C MeJblO.

25. Tlouemy 1pu oOHapy)KeHWH KaTHOHA Oapusi 6MXpoMaToM Kajusl TOTy4aeTcsl 0CaZioK
xpomara 6apust? CoCTaBUTh YpaBHEHUS PEaKI[UH.

26. Ha ueM ocHOBaHO OT/ie/ieHWe KaTMOHOB ykene3a (2,3),Mapranija (2) oT aJtOMUHUS U
LyHKa. [TpuBecty peakiuu.

27. TloueMy TNpU OCaX[eHUM 3-ell rpynnbl CyabGUJOM aMMOHHSI B MPUCYTCTBUU TH[-
POKCH/Ia aMMOHMSI a/JlOMHMHUIM OCaXk/laeTcs B BHJe T'M/POKCHJA, a He B BUje cyabduia?
[TpuBecTH peakiuu OcaXkAeHus 3-eil FPyNIbl KATHOHOB.

28. OO011as XxapaKTeprUCTUKA KaTUOHOB 4 IPYIIIbI, UX OMOJIOTHYecKast PoJib.

29. Ilouemy [/ OCaXkK[eHHUs KaTUOHOB 4 TPYMIIbI UCI0/Ib3yeM CepOBOAOPOAHYIO KUCIO-
Ty, a He cynb(u aMMoHUs? [IprBeCcTH peakuM 0CaXKeHUs1 KAaTUOHOB 4 IPYTIIIbI.

30. OG6imas xapakTepuCTUKa KaTUOHOB 3 TPYTIIbI, UX OHOJIOruuecKas poJib.

®oH/| TECTOBBIX 3aJJaHUH [I/IS1 TEKYIIero KOHTPO/1A 3HAaHUH T10 pa3feny:
Bbibepume 00uH npaguibHbIll 8apuaHm omeema U Haxcmume KHONKY «/lanee»
AHa/IMTHYeCKUMH CUTHAa/IaMH B KaueCTBEHHOM aHa/iu3e AB/IAITCA
+ VI3MeHeHMe OKpacKy pacTBOpa
Touka 5KBUBa/JIeHTHOCTH
+ Obpa3oBaHue ocazika
CKauoK TUTPOBaHUS
YyBCTBUTE/IBHOCTh MOXKET OBITh XapaKTePUCTHKOM
TOJIBKO [I/I1 MeTO/la aHa/lu3a
TOJIBKO [IJ11 aHAJIMTUYECKON METOJUKU
TOJIBKO [IJI1 KQUeCTBEHHOI'0 aHa/In3a
+MeTozia ¥ MeTOIUKH 0OHApYKeHUsI U/WUTA OTIpe/e/IeHUsT
YyBCTBUTE/IBHOCTH — 3TO
+MUHMMaIbHOE KOJTMUECTBO BEI[eCTBa, KOTOPOe MOYKHO OOHAPY>KUTh WU OTIPeZIe/TUTh
MHWHHMaJTbHOe KOJIM4eCTBO (00beM) TUTPAHTa, KOTOPOE U/IET Ha TUTPOBaHKe
MaKCHUMaJTbHOe KOJTMUYeCTBO BellleCTBa, KOTOPOe MOXXHO OOHAPYKUTb W/ OTIPe/Ie/TUTh
MHHHMa/IbHasi HaBeCKa, KOTOPY0 MOXKHO B3BECUTh Ha aHA/IMTUUeCKUX Becax
YyBCTBUTE/JIBHOCTH XUMHUYECKOr0 MeTO0/ia aHa/Iu3a
He 3aBUCHUT OT YyBCTBUTE/IbHOCTY aHAaIMTUYECKOU peakLiu1
3aBUCUT OT NPOJOJ/DKUTETbHOCTH aHaln3a
He CBSI3aHa C XapaKTepUCTUKaMH aHa/IMTUUYECKOM peakLyuy
+3aBUCUT OT YYBCTBUTETbHOCTH aHAIMTUYECKOW peakLu1
UyBCTBUTE/IBHOCTH AHA/TUTHYECKOH PeaKI[uH ompe/ie/isieTcs
MaccoW HaBeCKU aHaJIM3upyeMoro BellecTBa
CeNIeKTHBHOCTbIO METOIUKM aHa/In3a
BOCIPOM3BOJMMOCTBIO0 METO/JMKU aHaIn3a
+IpUpPOIOM (TUIIOM) PeakLMy U YCJIOBUSMU NPOBe/eHHs
IIpepen o0HApYKeHHUSA
3TO HaWMeHblllee KOJIMUeCTBO BeleCTBa, KOTOPOe MOXKHO OTTUTPOBATh
3TO HauboJbllIee KOJIMUECTBO BeL[eCTBa, KOTOPOe MOXKHO 0OHapYXUThb
+MOXKHO OTpeZie/IuTh KaK HavMeHblllee KOJIMYeCTBO KOMITIOHEHTa, IMPY KOTOPOM aHaTMTUYeCKUN
CUTHaj B 3 pasa MpeBbllliaeT CUrHaml (poHa
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SIBJISIETCSI XapaKTePUCTUKON aHaTMTUUECKOM peakI|K, HO He XapaKTepru3yeT MeTOAUKY

IIpepen o0HaApyKeHUsA

He 3aBUCHUT OT yCJIOBUU

He 3aBUCUT OT pH cpeibl, HO 3aBUCHT KOHL|EHTPALIUX PeareHTOB U TeMIlepaTyphbl

+3aBUCHUT OT pH cpe/ibl, KOHIIEHTPAI[UKX PeareHToB, MPUCYTCTBHUS TIOCTOPOHHUX BEIIeCTB, TeMIlepa-
TYpBbl, BpeMeHH Hab/tojeHust

He MOAXOIUT I XapaKTePUCTUKKU METOAMKH aHa/li3a TBepbIX 00pa3iioB

Ilpu npuBeieHNHU 3HAUEHHA Mpe/iesia 00HaAPY)KeHHUA

JUIsI METOZIMKM aHaJli3a TBepAbIX 00pa3IioB HY)KHO YKa3bIBaTh UYBCTBUTE/ILHOCTh BECOB

+71711 METO/IMKU aHa/li3a PaCTBOPOB HY)KHO YKa3bIBaTh 00eM Mpo0Obl

JUIsI METOIMKH aHa/Ii3a PAaCTBOPOB HY)KHO YKa3bIBaTh MCXO/JHYIO KOHIIEHTPAI[UI0 aHATM3UPYEMOT0
pacTBopa

HY>KHO BBIPa3UTh €ro JIeCATUUHBIM JIOraprudmMom

HwxHsis rpaHMIia onipesie/isieMbIX CO/iepP)KaHui UCTIO/Tb3YyeTCs

JUIs1 XapaKTePUCTUKUA UYYBCTBUTETBHOCTH B KAUECTBEHHOM aHa/T3e

+B KOJIMUeCTBEHHOM aHa/u3e

Y B KQUeCTBEHHOM U B KOJINUECTBEHHOM aHa/IU3e

JUTs1 XapaKTepUCTUKU BOCTIPOU3BOJUMOCTH

HwxHss rpaHMIa Onpefie/isieMbIX CO/iep)KaHui

+BCer/ia BblIllle, ueM rpezien 0OHapy>KeHust

BCer/ja HIKe, UeM TIpeZies1 0OHapyKeHUst

1ocsie 06pabOTKH MeToZaMU MaTeMaTHUeCKOH CTaTUCTUKK UYMC/IEHHO COBIIAZIaeT C MpeziesioM 00Ha-
PY>KeHHUs

He UMeeT HUKAKOU CBSI3U C TIpefiesioM 00HapyKeHUsT

XapakTepucTHKa 0/IM30CTH CPeJHEr0 pe3y/ibTaTa M3MePEeHHOU Be/TMYMHbI K MCTUHHOMY 3Ha-
YEHHIO - ITO

BOCITPOM3BOZMMOCTb METOAMKH

+TIPaBUIBHOCTb METOAUKH

pabouwuii uarna3oH MeTOJUKH

CeJIeKTUBHOCTb METO/IUKU

XapakTepHucTHKa pa3dpoca pe3y/1bTaToB H3MePeHHH 0THOCUTE/THHO CPEHEro 3HAaUeHHUA — ITO
pabouuii Ararna3oH MeTOIUKH

TIPaBUIbHOCTb METOZMKH

+BOCITPOM3BOANMOCTb METO/IUKH

CeJIeKTUBHOCTb METO/IUKU

Peakiiuio WM peareHT MOXXHO C/ie/IaTh 0oJiee CeIeKTHBHBIMHU

yBesinyeHrueM o0bema rpoobl

yBeJIMUEHHUEM HaBeCKH TPOOBI

+TIpaBUIBHBIM BEIOOPOM YCJIOBUIA

YBEJIMUMB KCIIPECCHOCTh aHa/In3a

Crnennduueckue peareHTbl

+IIPaKTUYECKH HEBO3MOXXHbI

CYIIECTBYIOT B OO/IBIIIOM KOJTMUECTBE

3TO TOXKE CAMOE, UTO TPYIIIOBLIE PEareHThI

TIPU CUCTEMaTUUECKOM aHa/li3e CMecel KaTUOHOB W1 aHUOHOB MOT'YT MPUMEHSThCS1 6e3 UCTIONb-
30BaHMsI TPYIIIIOBBIX PEAreHTOB U 6e3 MEeTO/I0B pa3/ie/ieHHsI

JIpo0OHBIi KaueCTBEeHHBIH aHA/IM3 CMeCH KaTHOHOB W/IM aHHOHOB

3TO TO YK€ CaMoe, UTO CUCTEMaTUUeCKUH aHaN3

TIPOBO/IUTCS TOJILKO OZJHOBPEMEHHO C CUCTeMaTHUYeCKUM aHaTM30M
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+0CHOBaH Ha MCII0/Ib30BaHUY CeJIeKTMBHBIX peareHTOB, B YC/IOBUAX UCK/IIOUAIOLIUX BJIUSIHUE [IpY-
I'MX NOHOB
He TpeOyeT MCII0/Ib30BaHuUsI METOIOB MaCKUPOBAHUS UK Pa3fie/ieHust
OcaxpaeHue, SKCTpakIus, Xxpomarorpadus
+HUCII0/Ib3YIOTCS [/1s1 pa3fie/IeHUsi CMeCu UOHOB
VICTIO/IB3YIOTCS [/1s1 MaCKUPOBAaHHUS U leMaCKUPOBaHUs MellaroluX NOHOB
WCTIO/IBb3YIOTCS TIPU CUCTEMAaTHUeCKOM aHa/r3e HOHOB, HO He TIpU IPOOHOM
VICTIO/Ib3YIOTCS [/1s1 YCKOPeHHUs aHalv3a
Bbi0epuTe NpaBUJIbHOE BHIPA)KEHUE
¢ yBesmueHreM pKi cuma KMCI0THI yBeIMurMBaeTCst
c yBenuueHreM pKgpx' cr/ia OCHOBaHMS yBeJTMUKBaeTCS
+c yBenmmueHueM pK, cusa KUC/IOTbI yMEHbIIAETCS
Cu/ia KUC/I0ThI Ha 3aBUCUT OT BesIUuuHbI pKa
Bobi0epuTe HeBepHYI0 Mapy CONMPsDKeHHbIX KUC/IOThHI M 0CHOBaHus 1o bpeHcreay
+NH3/NH4*
HCI/CI
H>CO3/HCOs
H>O/OH"
Jlo6aB/ieHHe K BO/ie OPraHNYeCKOro PacTBOPUTEJIS
+MOXKeT YBeJIMUUTb UK YMEHBILIUTb PACTBOPUMOCTD
yBe/IMUMBaeT paCTBOPUMOCTh
yMeHbLIaeT paCTBOPUMOCTb
He BJIMsieT Ha paCTBOPUMOCTD
Bobi0epuTe HeBepHOe yTBepKeHUe
+pacTBOPUMOCTD CBEXKEeOCaKJeHHBIX 0CaZlKOB MeHbllle, YeM I0CTOSIBLINX
PacTBOPUMOCTh CBE)KEOCAXK/IEHHBIX 0CaJKOB 00JIbIIIe, UeM IMOCTOSIBIIAX
Bell|ecTBa C MIOHHOM KPUCTa/UTMUeCKOM pelleTKOM JTyyllle paCTBOPSAIOTCS B BOJe, UeM B OpraHuue-
CKHUX PaCTBOPUTEJISIX
yeM MeHblile pa3Mep YacTHI] 0Ca/iKa, TeM PAaCTBOPUMOCTh 0oJibIiIe
Bbi0epuTe npaBWIbHOE YTBEP)KAeHHE: PACTBOPUTH 0CA/I0K MO)KHO
nyTeM i00aBieHuUsI HeOOJTBILIOTO U30bITKA OCAUTETISI
+CBsI3bIBast OZJUH U3 MOHOB 0Ca/lKa B MaJIOZMCCOLIMMPYIOLL[ee KOMILJIEKCHOe COeJJUHeHHe
nyTeM 100aB/IeHUs TOCTOPOHHUX MOHOB, YBEJTMUMBAIOIUX UOHHYIO CHJTy PacTBOpa
HeT MPaBUJILHOTO OTBeTa
Tema 3 «Ko/inuecTBeHHbIN aHAIN3»

Bomnpocsl aisi codecejoBaHNA:

1. 3amaua KO/JMYECTBEHHOTO aHa/u3a, Kaaccubukaius MetomoB. CpepHsisi mpoba
JJ1s1 aHa/IM3a, HaBeCKa BelllecTBa /JIJIs1 aHa/iu3a.

2.  XumHuuecKude MeTO/bl aHau3a, UX Kaaccuukarusi. XumMuueckas rnocyza.

3. TurpumeTprueckue MeTO/bl aHa/lu3a, CYLHOCTb METO/OB, pacueTHasi (popmysia
HOPMaJIbHOW KOHLIEHTPaLM U TUTPa UCC/IelyeMOro pacTBopa.

4. Tlpouecc TUTPOBaHUS, TOUKA SKBMBa/IeHTHOCTH, OIpe/ie/ieHre KOHL|a TUTPOBaHUS
B MeTO/,aX KUC/I0THO-OCHOBHOT'O TUTPOBAaHUS, B IePMaHraHaTOMETPHH.

5. Pabouue TUTpOBaHHbIe, CTaH/AapTHbIe (TIPUrOTOB/IEHHbIE) U CTaH/AapTU3UPOBaH-
Hble (yCTaHOBJ/IeHHbIE) paboure pacTBOPHI.

6. Knaccudukaius MeToj0B TUTPUMeTpUUecKoro aHanu3sa. CylHOCTb MeTo/ja K1C-
JIOTHO - OCHOBHOT'O TUTPOBaHUS, ONpe/ie/ieHre KOHL[a TATPOBaHMUS.

7. CyljHOCTb IlepMaHraHaTOMETPUH, OIlpe/ie/ieHre KOHLIa TUTPOBaHUs. Pacuer Mo-
JISPHOU MacCChl 5KBUBa/IeHTa OKUC/IUTEJIS U BOCCTAHOBUTEJIS.
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8. I'paBumerpuueckue meTo bl aHanm3a. CyIIHOCTb MeTOJa OCaKeHUs (Tepeuync-
JIUTH 110C/Ie[J0BaTe/IbHOCTb BCEX OCHOBHBIX OTEepaLiyiu).

9. ®u3MKO-XMMHUeCKHe MeTO/Ibl aHa/In3a, UX KaacCuduKaius.

10. ®P0T03/IeKTPOKOIOPUMETPUS, CYLIIHOCTH METOZa, CTaHJapTHble pacTBOpbI. [lo-
C/1Ie[jOBaTe/IbHOCTh ~ Omepald B XoZe aHanu3a (Ha 1nipuMmepe onpefenenus Cu).
Vcrosib3yembie TIpUOOPHI.

®DoH/| TECTOBBIX 3aJJaHUH /I/Ifl TEKYyI|ero KOHTPOJIA 3HAHUH 10 pasjeny:
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaXcmume KHONKy «/lanee»
BpemeHHas )KeCTKOCTh BO/BI 00yC/I0B/IeHa IPUCYTCTBHEM B HeM:
+Ca(HCO3), Mg(HCO3)2
CaCO3, MgCO3
CaCl2, MgClI2
Na2S04, MgS04
ITocTOAHHAA KECTKOCTh BO/bI 00yC/I0B/IeHa MPUCYTCTBHEM B HE:
Cy/b(haToB U XJIOPU/I0B HATPHS U Kasus;
+Cy/b(haToB U XJIOPUIOB KasbLUs U MarHus;
T'UPOKapOOHATOB KasIbIUsI U MarHus;
KapOOHATOB Ka/bLUsl U MaTrHUSI.

Breluniciienns pe3y/ibTaTOB aHa/IM3a B THATPUMETPHUYECKOM MeTofe

aHa/Iu3a OCHOBAHBDI:

Ha 3aKOHe JIeliCTBYIOLIUX Macc;

Ha 3aKOHe COXPaHeHusl MacChl;

+Ha 3aKOHEe 3KBUBaJ/IEHTOB;

Ha 3aKOHe ABOrajpo.

TuTpoM pacTBopa ucc/ieAyeMoro BemjecTsa Ha3bIBaeTCs:

KOJIM4eCTBO MOJIb SKBUBAJIeHTOB PACTBOPEHHOIO BellleCTBa, Cozeprkalieecs B 1 J1 pacTBopa;
+4MCJIOo T BellleCcTBa, coZeprkalieecs B 1 M1 pacTBopa;

KOJIM4eCTBO MOJIb BelljecTBa B 1 j1 pacTBOpa;

YMCJIO T BellleCTBa, cojeprkalieecs B 1 /1 pacTBopa.

Kakoii 00bem 2 H. pactBopa H2SO4 notpedyercsi aysi npuroros/ieHusns500 v 0,5 H.
pacTBoOpa 3To¥ KHCI0ThI?

250 M

+125 mn

500 mn

100 mn

CoracHo Teopuu bpencreja — J/loypu ocHoBaHMEeM SAB/ISIeTCA:

+yacTuija, CriocobHasi MpUCOeNHSATH ITPOTOH;

YacTulia, CriocoOHast OT/jaBaTh MPOTOH;

YyacTHIIa, CocoOHast oTiernIsaTh HoH OH—;

yacTulia, CriocoOHast 0T/[aBaTh JIEKTPOHHYIO Tapy.

Jns nerirpanu3anuu 30 mia 0,1 H. pacTBopa mie/104M NoTpedoBanoch12 My pacTBopa
KHC10Thl. HopMaibHOCTh KHC/10THI paBHa:

0,6 H.

+0,25 H.

0,2 H.

0,5 H.

KoMmmniekcoHOMeTpHel Ha3bIBAKT TUTPUMETPUUECKH MeTO0/} aHa/Iu3a, KOTOPbIi 0CHO-
BaH:
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+Ha NMPUMEHEHUH B KaUeCTBEe PeareHTOB-TUTPAHTOB MPOU3BOJHBIX aMHUHOTIOTMKAPOOHOBBIX
KUCJIOT;

Ha MPUMEHEeHUU peaKLiMi HeUTpau3aluy;

Ha NPYMEeHEeHUM OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLIUii;

Ha TIPUMeHeHWH PeaKLui 0CaXKJeHUsI.

HUcnonb3oBanue KomivieKcoHa-III B TUTpuMeTpuueCcKoM MeTo/e aHa/iM3a 0CHOBAHO:
+Ha CrIocOOHOCTH /IaHHOT'O peareHTa 00pa30BbIBAaTh MPOYHBIE KOMIT/IEKCHBIE COeIMHEHUS
CTEXWOMETPHUUYECKOT0 COCTaBa C KATHOHAMM pa3/IMYHbIX MeTaJl/ioB;

Ha KMC/IOTHO-OCHOBHBIX CBOMCTBax KomiliekcoHa-111;

Ha CIIOCOOHOCTH JAHHOTO pPeareHTa MPOsIBJISITh OKUC/IUTEIbHO-BOCCTAaHOBUTE/TbHBIE CBOMCTBA,;
Ha CriocoOHOCTH /IaHHOTO peareHTa 00pa30BLIBaTh MajIOPaCTBOPHUMBbIE

COeJJHeHMSs] CTEXMOMeTPUUECKOr0 COCTaBa C KaTMOHAMMU Pa3/IMUHbIX METa/l/IOB.

N3 nepeunc/ieHHbIX HHANKATOPOB /I/Is1 OTNIpe/ie/IeHUs TOUKH SKBHBA/IECHTHOCTH B KOM-
M/IEKCOHOMEeTPHUUYeCKOM TUTPOBAHHHU HCIO0JIb3YIOT:

tdhenondranens;

METH/IOBBIM OpaH)KeBbIH;

+3proXpoM uepHbIi T;

JIaKMYC.

IIpuroroBuau 0,02 M pacrBop KMnOa4. Kakyio Mo/IIpHYI0 KOHLIEeHTPALMI0 JKBUBaJIeH-
Ta Oy/ieT UMeTh 3TOT PAacTBOP B NPUBE/IEHHOW PeaKI[uH:

5Fe?* + MnO™ + 8H* = 5Fe3" + Mn?* + 4H,0?

0,02

+0,1

0,2

1,0

JKBHBa/IeHT OKUC/IUTE/ISA B IPUBEJeHHOU peakliii paBeH

K>Cr207 + 6KI + 7H2SO4 = Cr2(S04)3 + 312 + 4K2S04 + 7H20:

1

1/2

1/3

+1/6

ITpu BoccranoB/iennn KMnO4 B HeliTpa/ibHOM cpefie o6pa3yercs:

Mn(OH):

MnyO3

KzMnO4

+MnO3

Kakoii 06bem 0,25 H. KMnO4 norpedyercsi A/1s1 OKUC/IeHHs B KHC/I0H cpefe 50 mut 0,2 M
NaNO:; no peakuyumu:

NaNQO; + KMnQO4 + H>SO4 —» NaNQO3 + MnSO4 + K>SO4 + H2O?

40 mn

+80 mn

120 mn

29 mn

Pepokc-uHANMKATOPOM Ha3bIBalOT BEleCTBO:

MeHSIIoll[ee CBOI0 OKPACKy TMPH JIOCTU)KeHHUH TUTPYeMbIM PaCTBOPOM OIIpeZie/ieHHOT0 3Haue-
Hus pH;

MeHSIIoII[ee CBOI0 OKPAaCKy TMPU JIOCTUKeHHUH TUTPYeMbIM PaCTBOPOM

orpesiesieHHOro 00bema;

+MeHsItolI[ee CBOI0 OKPacKy MpH AOCTHXKEHUH TUTPYeMbIM PacCTBOPOM OTIpeZie/ieHHOTO OKHC-
JITeTbHO-BOCCTAHOBUTEJILHOTO TIOTeHI[1aa;
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obpasyrolriee KOMIUIEKCHOE COeJTHEHHe C OTIpe/iesisieMbIM BeIlleCTBOM.

Tabmuna 4 — Kpurepum oneHKH chopMHPOBAaHHOCTH KOMIIETEeHIUH

Koa u HamMeHOBaHMe UH-
JWKaTopa AOCTUXeHHUs
KOMIIeTeHIUM (YaCTy KOM-
TeTeHLIUN)

Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH

(4acTH KOMIIETEeHLMM)

Ha 6a30BOM ypOBHe

Ha MOBBIIIEHHOM YPOBHE

COOTBETCTBYeT OlLleHKe

«yZI0BJIETBOPUTETHEHO»

50-64% ot MakcuMaJib-
Horo bOasa

COOTBETCTBYET OLIeHKe
«XO0pomo»
65-85% oT Makcu-
MaJIbHOro Oasia

COOTBETCTBYET OL|EH-
Keé «OT/IMYHO»
86-100% ot Mmakcu-

MaJIbHOro basia

OIIK-4.1 -1 onk-4

3HaThb:

-TeXHUUECKHe BO3MOJKHO-
CTU COBPEMEHHOr0 Creljua-
JIM3UPOBAHHOTO  060py/I0-
BaHHUs, METO/[bl pelleHus
3a/lau  npodeccroHaTbHOU
JesiTeIbHOCTH.

OIIK-4.2 -2 ork-4
YMmets:

-[IPUMEHSITb COBPeMeHHbIe
TEXHOJIOTHH U METOZbl HC-
cnefloBaHUM B mpodeccro-
Ha/IbHOMN JesITeTbHOCTH,
HMHTEpIIPETUPOBATh  TOJTY-
YeHHbIe Pe3y/IbTaThl.
OI1K-4.3 -3 onk-4
Bnagets:

-HaBBbIKaMH paboThI CO Crie-
[[Ua/IM3UPOBAaHHBIM  000pY-
JIOBaHUEM /ISl peayu3ariui
MOCTaB/IeHHBIX 3afiau TIpU
TIPOBEJIEHUH UCCIIe/I0BaHUM
M pa3paboTKe HOBBIX TeX-
HOJIOTUM.

He coBcem TBepao Bia-
JleeT MaTepuasioM TI0
TeMaM MOJyJis, 3HaeT
TOJIBKO OCHOBHBIE TeEO-
peTruecKye TONI0KeHHS
M3y4yaeMoro Kypca, BbI-
TIOJIHSIeT TeKyIlye 3a-
JAHUST TI0 JVCLIUTIIVHE.
IIpu oTBeTax gomyckaer
MaJsIoCyIIieCTBeHHbIE

TIOTPELIHOCTH, HCKaXKe-
HUS JIOTUUeCKOM rocrie-
JlOBaTe/IbHOCTH M3/1ara-
eMOro Mmarepuana, He-
TOYHYIO apryMeHTal[1o
TEOPeTHUeCKUX  I0JI0-
JKeHUM Kypca. Ymeer
TI0/b30BaThbCsl  XUMHUe-
CKUMHU PeakTHBaMH, Jia-
6opatopHbIM 000pY/0-
BaHUEM U CpPeACTBaMU
M3MepeHusl TIpy TpoBe-
JeHUU  1abopaTOPHBIX
WCC/Ie[JOBaHUM, HO [0-
MyCKaeT OLIMOKHU B X0/ie
SKCIIepUMeHTa, B 00b-
SICHEeHUH, B pacueTax, B
otopmnenur paboTel, B
cobnofileHnd  TpaBuI
TEeXHUKUA 0e301acHOCTH
npu paboTte c Bele-
ctBaMu U 00opyJoBa-
HUEM,  KOTOpble WC-
npaB/sieT 10 TpeboBa-
HUIO TIPeToZiaBaTelIs.

ITo cyuectBy, oTBeua-
€T Ha TIOCTaBJIeHHbIE
BOTIPOCHI, TBEPJ0
YCBOMJI TIPOrPaMMHbIN
MaTepuas TI0 TeMam
MOJYJISI, rPaMOTHO
u3jaraer ero 6e3 cy-
IIIeCTBEHHBIX OIIUOOK,
C HebOJBIIMMU TIO-
TPEIIHOCTSAMH, TPUBO-
T  (OpMy/IHMPOBKU
oripeZiesieHHH. JKCIIe-
pPUMeHTa/IbHYI0 pabo-
Ty BBINOJIHSIET TIpa-
BU/ILHO, [ie/laeT TIipa-
BUJIbHBIE Hab/FO/IeHUsT
U BbIBOJBI, HO TMpH
3TOM  9KCIIEPUMEHT
MIPOBeJleH He TIOJTHO-
CThIO WM JIOMYIIIEHBI
HeCyI[eCTBeHHbIe
ombku B PpaboTe C
BelllecTBaMu 1 000py-
JIOBaHUEM.

YMeer cTaTUCTUYECKU
obpabarbIBaTh, TIPO-
BO/IUTh PacueThl U WH-
TepIIpeTUpoOBaTh  pe-
3y/bTaThl JlabopaTop-
HBIX paboT.

IIpyHrMaeT akKTUBHOE
y4acThe B XOjfie TIpO-
BeJleHUsT Jj1abopaTop-
HBbIX 3aHATHH, TIpa-
BUJIBHO OTBeYaeT Ha
TOCTaB/IeHHbIE  BO-
TIPOCHI, YCBOWJI Mare-
puas B IOJHOM 00B-
eMe ¥ CBOOOJIHO OpH-
eHTUPYEeTCs TI0 TeMaM
MOJy/Is, yMeeT Bep-
HO, apTyMEeHTUPOBaHO
U SICHO M3/1aratb Ma-
Teprasl. 3HaeT TeXHU-
YyecKrue BO3MOXKHOCTH
coBpeMeHHOro Jabo-
paTopHOro 000py/0-
BaHUA. OKCIlepUMeH-
Ta/llbHyl0 paboTy BbI-
TIOJTHSIET  TIOJTHOCTBIO
W TIPaBWIBbHO, JiejlaeT
TIpaBWIbHbIE HAOIFO-
JeHUsl, pacueTbl U
BBIBOJIbI;  JKCIIEpU-
MEHT  OCYIL[eCTBJ/ISIET
Mo IJIaHy C Y4eToM
TEXHUKHA 0e30racHo-
CTU ¥ TIPaBU/ PabOTHI
C BelecTBaMu 1 000-
pyzoBaHueM. Biape-
eT HaBbIKaMU PabOThI
CO  CIeI[uau31po-
BaHHBIM 000OpYy/]0Ba-
HUEM U CpeJCTBaMH
W3MepeHusi TpPU Tpo-
BeZleHUH J1aboparop-
HBIX UCCJIe[JOBaHUMN.
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3 OIIPEJAE/IEHUE PE3YJ/IbTATA
TITPOMEXYTOYHOM ATTECTALIUA

dopma NpOMeKyTOYHOM aTTeCcTaly M0 JUCLIUIIMHE:

Cemectp Nel (Mopynb I) /Ok3ameH;

Cemectp Ne2 (Mopyb II) /3auer.

OLEHOYHBIE MATEPUAJIBI 1 CPEOCTBA [JIA ITPOBEPKU
CO®OPMMUPOBAHHOCTU KOMITETEHLIMM
Kog 1 HauMeHOBaHKe KOMITeTeHLIUU
OTIIK-4 CriocobeH HUCII0/1b30BaTh B MPOQeCCHOHATBHOM [eaTeIbHOCTA MeTO/[bl PelleHus 3a-
Jlau C UCTI0/Ib30BaHNEeM COBPeMEHHOT0 0060py10BaHUs TIPH pa3pab0TKe HOBBIX TEXHOJIOTHNA U
WCIO0/Ib30BaTh COBPEMEHHYIO NPO¢eCCHOHATBbHYI0 METOJO0/IOTHUIO0 /ISl TIPOBe/leHUs SKCIepu-
MeHTaJ/IbHbIX UCC/IeJOBaHUM U UHTEPIIPeTALIMY UX Pe3y/IbTaToB
[Tpumepsl 3aaHuit

3aZjaHusI 3aKPBITOTO TUTA

BbiGepume o0uH npasuwibHbIl 6APUAHIM omeema:
1. TTepmanranar kanusi KMnOy4 IIMPOKO KCIOJTB3YeTCsl Kak TPOTUBOMUKPOOHOE U TIPYKUTak0-
uee cpefctBo. IIpu 3TOM ucnonb3yercs:
+ero OKUC/IMTe/IbHas CIOCOOHOCTD
BOCCTaHOBUTEJIbHAsI CTIOCOOHOCTh
CKJIOHHOCTh K KOMILJIEKCOOOpa30BaHHIO
CKJIOHHOCTh K 00pa30BaHHI0 MaslOpaCTBOPUMBIX BEIL[eCTB
2. Uemy paBHO MOHHOE TIpou3BeeHue Bogiel (t = 25°C)?
10-12
10—10
+10°14
109
3. Yemy paBsen pH pactsopa, eciu [H+]=10" mons/n?
8
12
+5
9

YcmaHnoeume coomeemcmeue:
4. CooTHecuTe Crioco0bl BhIpDa)KEHUsI KOHIIEHTPALIMH ¥ eZIMHUL[bI U3MEePeHUs] KOHI[eHTPaI|ui

1. mosisipHas a. %

2. MOISI/IbHAsA 0. MOJIB/NT
3. SKBUBaJIeHTHasi B. MOJIL/KT
4. npoLeHTHas I. I/MJ

[TpaBuibHLIH OTBeT: 1-6; 2-B; 3-0; 4-a

3apaHuA OTKPBITOTO THUIA

Honoanume:
5. BemiectBa, koTOphIe B pacTBOpe (MM B PacIuIaBe) MOJHOCTHIO MM YACTUYHO COCTOSIT U3
MOHOB M CIIOCOOHBI IPOBOJIUTH AIEKTPHUECKUI TOK Ha3BIBAIOTCS
OTBeT: 2IEKTPOIUTAMM.

6. TI/ITpOM pacTBOpa UCCICAYCMOI'0 BCIICCTBA HA3bIBACTCS
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OTBeT: 4nCyIo T BEUIECTBA, cojiepxkalieecs B 1 M pacTBopa;

7. BpluucieHus pe3yiabTaTOB aHAJIW3a B TUTPUMETPUUYECKOM METOJIE aHalu3a OCHOBA-
HBI

OTBeT: Ha 3aKOHE OKBHUBAJICHTOB,

8. BpeMeHHas )KeCTKOCTh BOJIbI O0YCIIOBJICHA PUCYTCTBHEM B HEi
Otgert: ruapokapbonaros kanbius u maraus; (Ca(HCO3z)2, Mg(HCO3)2).

3ananue 9. [lpuBenure GopMyTUPOBKY 3aKOHA YIKBUBAJICHTOB.

OTBeT: 3aK0H YKBHUBAJICHTOB: BCE BCIICCTBA PCArupyroT U 06pa3y10Tc;{ B 3KBHBAJICHTHBIX CO-
OTHONICHUSX. DKBUBAJICHTHOE COOTHOIIIECHHUE 03HAYAET OAMHAKOBOC YU CJIO MOJIb OKBHUBAJICH-
TOB. 3aKOH SKBHUBAJICHTOB MOKHO C(I)OpMy.]'II/IPOBaTB HMHAa4C: 4YMCJI0 MOJIb SKBHUBAJICHTOB JIA

BCCX BCIICCTB, YHACTBYIOIIUX B PECaKIUH, OJUHAKOBO.

3ananue 10. [laiite onpeneneHrne OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUU.

OTBeT: OKUCIHUTENbHO-BOCCTaHOBUTENbHAs peakius (OBP) — aTo peakuusi, KoTopas mpoTte-
KaeT ¢ U3MEHEHUEM CTEIeHEeH OKUCICHMs. B Takol peakiuu Bcerja y4acTBYIOT BEIECTBO-
OKHCJIUTENIb U BEIECTBO-BOCCTAHOBHUTENb. /lpyrue BemecTBa MOTYT BBICTYNAaTh B Ka4eCTBE
Cpeibl, B KOTOPO IMPOTEKAET JaHHAs PeaKIusl.

Jlatime pa3zeepHympblili omeem Ha 6onpoc:
11. [onsitue snexTpoiuta. CUIbHBIC U ClIa0ble AIEKTPOIIUTHI.

Ortser. BemiectBa, KoTOpble B pacTBOpe (WM B pacijiaBe) MOJHOCTHIO WM YACTUYHO COCTOST
U3 MOHOB U CIIOCOOHBI MPOBOAMTH AJIEKTPUUYECKHM TOK Ha3bIBAIOTCS JIEKTPOIUTAMHU.
DNEKTPOIUTHI JIENATCS Ha CUJIbHBIE U ciiabble. CHiIbHbBIE JIEKTPOIUTHI OJTHOCTHIO pacraja-
IOTCSl Ha MOHBI (CTpeNika B ypaBHEHUH HAIIPaBIieHa B OJTHY CTOPOHY):

KA - K"+ A",

a cyaldble — yacTUYHO (0OpaTuMas CTpeka, mpolecc 00paTUMBIH, HAET HE IO KOHIA):

KA & K+ + A"

CusbHbIE 2JEKTPOIUTH UMEIOT cTeneHb auccoruanun™> 30 %, 3JIeKTPOIUThI CpeTHEH CHUIIBI —
oT 3% 10 30%, y cnaObIX 3JIEKTPOJIMTOB CTENEHb aucconuanuu <3%.

K CUJIBHBIM 3JIEKTPOJIMTAM OTHOCATCS MPAKTUYECKU Bce cosd, Hekoropsle kucnoTsl (HCI,
HBr, HI, HNO3, HCIO4, H2SO4) u memoun (LiOH, NaOH, KOH, Ca(OH),;, Sr(OH),
Ba(OH)>).

K cnabpiM s1eKkTpouTaM OTHOCUTCS OOJBUIMHCTBO OPraHUYECKUX KHUCIOT (Hampumep,
CH3COOH), nekoropbie Heopranmueckue kuciotsl (Hanpumep, H2S, HCN), ocHoBanwus p-,
d- u f-3memMeHTOB, c1abbIM OCHOBaHUH siBisieTcst ruapokcua ammonus (NHsOH).

12. BonopoiHasi cBs3b, €€ BUJBI.

OtBet. BoyoposiHasi cBsi3b — 3TO 0COOBINA BHJ] B3aUMOJICHCTBUS, BO3HUKAIOIIETO MEXIY MO-
JOXKHUTETHHO 3apsHKEHHBIM aTOMOM BOJIOPO/1, KOBQJIEHTHO CBSI3aHHBIM
C aTOMOM 3JIEKTPOOTPULIATETILHOI0 XUMUYECKOT0 3JIEMEHTA, U CHJIBHO 3JIEKTPOOTPHUIIATEb-
HBIM JPYTHM aTOMOM, YaIlle BCETo KUCIOPOAa, a30Ta Win GpTopa.
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https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BE%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BE%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C

OT0 B3aUMOJIEHICTBUE CUIIBHEE MEXMOJIEKYIIIPHBIX CUJI, HO cllabee KOBAJIEHTHOW CBS3H.

BOI[OpOI[HaSI CBA3b 06pa3yeTcsI 3a CUCT OJJICKTPOCTATUYCCKOTO HNPUTANKCHUSA 3aAPSAKCHHBIX

aTOMOB, a TaKX¢C HGKOTOpBIfI BKJIaJ B €€ BOBHUKHOBCHHUC BHOCHUT JOHOPHO-AKLCIITOPHOC B3a-

umojierictBue. M3-3a nonsipuzanuu y aTomMa BOJOpOJIa YACTUYHO OCBOOOXKIAETCs 3JIEKTPOH-
Hasi opOuTab, a B aToMax (propa, KMUCIOPOaa U a30Ta €CTh Maphl JIEKTPOHOB. ATOM BOAOPO-
J1a BBICTYIIA€T aKLENTOPOM 3JIEKTPOHOB, aTOM JIPYTrOro HeMeTalia — UX JIOHOPOM.

Bopopoanas cBs3b ObIBaeT MEKMOJIEKYIISIPHOH (B BoJie, (DTOpOBOIOPOAE, CIIUPTax, KapOOHO-

BBIX KHCIIOTaX), @ TAKXKE BHYTPHUMOJIEKYIIIPHOH (B OesKax, HyKJIEWHOBBIX KUCIOTAX).

BOI[OpOZ[HaSI CBA3b 3HAYUTCIIBHO MOBBIIACT TCMIICPATYPhI KUIICHUA U IIJIABJICHUSA BCIICCTB, a

TAK)KE X B3aMMHYIO PaCTBOPUMOCTb.
IIpakmuxko-opuenmuposeannuvie 3a0anus

38.,[[21‘121 13. KakoBa MaccoBas J0JIA paCTBOpéHHOFO BCIIECTBA B paCTBOPEC, NOJTYUCHHOM pac-

TBOpeHueM 10r xjopuaa kanpus B Bojae Maccoit 70r?

Pewenue:
Hano: W(p.B.) =m(p.B.)/m(p-pa.)*x100%
m(CaClz) =10r w(CaClz)=m(CaCl,) /m(p-pa.)x100%
m(H20) = 70r B JJAaHHOM CJIy4ae HaMm u3 (hOpMyJIbl HE M3BECTHA Macca

pactBopa. Haitném maccy pactsopa.
m(p-pa) =m(p.s.) +m(H20)
m(p-pa) =10r +70r =80r

Haiitu: w(CaCly)- ?

w(CaClz) =10r :80r = 0.125x100%=12.5%

OrtBerT:

Maccosas noist CaClz B monmydeHHOM pacTBOpe
12,5%

3amaua 14. Cxonbko 0€3BOAHOTO KapOoOHATa HATPHUS U BOABI HATIO B3ATh, YTOOBI MPUTOTOBUTH

pacTtBop Maccoii 70 T ¢ MaccoBo¥ jonei kapoonarta Hatpus 10%?

Pemenue:
Jano: w(p.B.) =m(p.B.) /M(p-pa). Ham He u3BecTHO U3 PopMyIIbI
m(p-pa) — 70r m(p.B.) cieayer M(p.B.)=W(p.B.) XmM(p-pa)
w(p.B.) — 9% = 0,09 m(p-pa)=m(p.B.)+m(H20), otciona,
> m(H20) =m(p-pa) -m(p.8.) ;
Haiitu: _ _
m (H0) -2 m(p.B.)= 0,09 x 70r = 6.3r

m(Naz2COs) -?

m(H20)=70r — 6.3r = 63,7

OrtBer:

Jlyist IpUTOTOBJIEHHUS pacTBOPA HAJIO0 B3ATh 6,3T KapOoHaTa
natpust (Na2COs3) u 63,7t wiu 63,7 M. Bojsl (H20)

3amaua 15. B Bosie pacTBopuiiv ruapoKkcu st HaTpus maccoi 21,4r. O6béM pacTBOpa 10BEIH

110 300 my1. Onipenenure MOJSIPHYIO0 KOHIEHTPALMIO MOJYYEeHHOTO PacTBOpPA.

Perenue:
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Hano:
m(NaOH) = 21.4r
V(p-pa) —300mn.= 0.31

Cwm(p.B.) =n(p.B) /V(p-pa)

n(p.s) =m/M,;

M(NaOH) = 40r/monb

n(NaOH) =21,2r :40r/moub = 0,53Mm0716

Cm(NaOH)= 0.53mou1b : 0,31 = 1,77mouns/1 uau 1,8M

Haiitu:Cv(NaOH)-?

Ortser:

MounsipHasi KOHIIEHTpAIFsI MOJIY4eHHOTO pacTBopa 1.8

MOJIB/TI

3amaga 16. Kakas Macca xjopua IUHKA HOTpeOyeTcst Ui MPUTOTOBICHUS pacTBOpa 3TON

comu 06séMoM 500 mit 1 ¢ KoHIeHTpanueit 1,15 Monb/n

Pewenue:
Hano: m(ZnClz) =n(ZnClz) xM(ZnCly)
V(p-pa) = 500ma wim M(ZnCL.) =136r/mob
0,51 Cwm (p.B.)=n(p.B.) /V(p-pa). Kormentparws xaopuaa uH-

Cm(ZNnCly) = 1.15mo07p/1 | Ka HaM JaHa B 3aJa4e, a KOJMYECTBO BEIICCTBA HAM HE

H3BECTHA
n(p-B.) = Cwm (p.B.) XV(p-pa)

n(ZnClz) = 1.15momw/1 x 0,5 =0,575mo01b
m(ZnClz) =n(ZnClz) xM(ZnCl.)
m(ZnClz) =0,575momb 1361/™M05B =781

Hartitu:
m(ZnCl,) = ?

OtBet: st mpurotosienust S00mi 1.15MpactBopa motpeOyetcst

78r xJI0pUia IIMHKA

3amaya 17. Beraucnuts pH 0,001 M pacteopa HCI.
Pemenue:

Kucnora HCI siBnsieTcst CHITbHBIM 3JIEKTPOJIMTOM U B pas-
0aBIIEHHBIX PACTBOPAX MPAKTHUUYECKU MOTHOCTHIO TUCCO-
IUUPYET HA UOHBL:

Hano:
Cm(HCI) = 0,001 moms/n

HCl2 H*+ CI
[Tostomy KoHueHTparus noHos [H'] paBHa o01ieit KoH-
nenTpanuu kucaotel: [H] = Cm = 0,001 M.
[H*]=0,001=1-10" moms/n

Torna:
pH=—Ig[H"]=-1g1:10%=3
Haiitu:
pH=?
OTtBeT: pH =3
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OKkoOHuaTe/lbHBIE  pe3yJbTaTbl  OOyUeHUs (popmupoBaHusi  KOMITETEHIIUI)
oTIpe/ieNIsIFOTCs TI0CPeICTBOM TiepeBo/ja 6aioB, HabpaHHBIX CTY/IEHTOM B MPOLIECCe OCBOEHUS
JVCLIATLIMHBI, B OLIEHKU:

— 6a30BbIf ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHI[UM CUMTAETCS JOCTUTHYTHIM e/l
pe3y/nbTaT 00yUYeHHUs] COOTBETCTBYET OIIEHKe «y/I0BIeTBOPUTENbHO» (50 10 64 peHTUHIOBBIX
6asoB);

— TIOBBILLIEHHbIN YPOBEHb chopMHPOBAHHOCTH KOMIEeTeHLIUU CUUTAETCS
JOCTUTHYTBIM, €C/Id pe3y/bTaT OOy4YeHHs COOTBETCTBYeT OlleHKaM «Xopomio» (65-85
PENUTHUHTOBBIX 0a//IoB) U «OTJIUYHO» (86-100 pedTHHTOBBIX OasiioB).

4 TIOPAOK ITPOBEJIEHMA IIOBTOPHOM
ITPOMEXYTOYHOM ATTECTAIITUA

dopma MpOMeKyTOYHOM aTTeCcTalyy M0 JUCLIUIJIMHE 3a4eT/3K3aMeH.

[ToBTOpHAas NpOMeEXXyTOUHAas aTTecTalys 110 JUCLIUIIIMHEe [IPOBOAUTCS C UCIIO/Ib30BaHU-
eM 3a/laHui [1Jis1 OLleHKH C(hOPMUPOBAHHOCTHU KOMITeTeHLIMH Ha 6a30BOM YpOBHe 110 BCeM MO-
LyJISIM, BXOJALUM B CTPYKTYPY AUCLMILIMHBI 38 CeMeCTp, 110 UTOraM KOTOPOI'o CTYZEeHT uMe-
eT aKaJeMUYeCKYO 3a0/DKEHHOCTb.

IlpumeuaHue:

[oroHUTebHBIE KOHTPOJIbHBIE WCIIBITAHUSI TIPOBOASATCS [/Is1 CTYJ€HTOB, HaOpaBIIMX
MeHee 50 6a/10B (B COOTBETCTBUM C «I10/I0)KEHHEM O MOAY/IbHO-PEUTUHIOBOM CUCTEMEY).

OueHOYHBbIe MaTepHasbl U CPeJCTBA IIPOBe/ieHNsi IOBTOPHOM NMPOMe)XXyTOYHOM
arTrecTanuy

Omnpoc no Mopayo I.

Bonpocbl 05 onpoca:

MecTo X¥MHHM B CUCTeMe eCTeCTBeHHBIX HayK. KpaTKuil McTopryeckuii ouepK pas3Bu-
THs XUMUU. MaTepus U BW>KeHUe. XuMuueckasi (popma Br>keHUs: Matepuid. OCHOBHbIE XU-
MHUeCKHe MOHATHS: aTOM, MOJIeKyJ/la, XUMUUeCKUM 37IeMeHT, IPOCTOe U CII0JKHOe BeleCTBO,
cucrema, ¢asa.

ATOMBI U MOJIEKY/TBI, UX Pa3Mepbl, abCOMIOTHbIE U OTHOCHTE/IbHbIe Macchl. Mosb —
eIMHMLIa KOoMuecTBa BewectBa. MossipHas Macca. CBsi3b MeX/ly MacCOM, KOJIMYeCTBOM Bellle-
cTBa U oO0bemoM. [ToHsATHE SKBUBAjeHTa, SKBUBAJIEHTHOM MacCChl, SKBUBAJIeHTHOTO OObeMa.
3aKOH 5KBUBAJIEHTOB.

OCHOBHBIe MOJIOKEHHsSI aTOMHO-MOJIEKY/ISIDHOTO yueHHsl. 3aKOH COXPaHeHUs] MacChl U
5Hepruy. 3aKOH MOCTOSHCTBA cocTaBa [IpycTa. 3aKoH KpaTHbIX OTHOIIeHUH JlanbToHa.

["a30Bble 3aKOHBL. YpaBHeHHEe COCTOSIHMSI WJealbHOro rasa (ypaBHeHHe MeHeneeBa-
KnanetipoHa). 3akoH 00beMHBIX OTHOLLIEHHH, 3aKOH ABOra/ipo. Mo/isipHbIii 00beM. OTHOCHUTE/Th-
Hasl TUIOTHOCTh Ta3000pa3HbIX BelljecTB. HopMasibHbIe U CTaHJAPTHBIE YCIOBYSI.

Howmenknatypnsle npasuia MFOITAK HasBaHusi HeopraHnyeckux BeljectB. Knaccugu-
KalUsi HeopraHuueckux BelecTB. OKCH/pbI, TUAPOKCUBI, KUCIOThI, OCHOBaHUS, COMUA. Bax-
Heulle XUMHAYecKre CBOKMCTBAa METa/lJIOB, HeMeTaslyIoB, OKCU/I0OB, OCHOBaHUM, KUCJIOT U aM-
(hoTepHBIX IMJPOKCHU/IOB.

Ctpoenne aroma. Mozieni CTpoeHus1 aToMa, CO3JjaHHble Ha OCHOBe 3aKOHOB KJlacuye-
CKOM MexaHMKU. Teopust aroma Bogopoga 1o bopy. KBaHToBO-MexaHuueckass MOZie/ib CTpOe-
HUs aToMa.

KBaHTOBBIE umcsa (T/1aBHOe, OpOUTA/TbHOE, MarHUTHOE, CMMHOBOE). OCHOBHBIE MpaBHIIa
3ari0/IHeHUs 37IeKTPOHHBIX 000/I04eK aTOMOB.

[Tepyrosyyecknii 3aKOH W IepUojWYecKas CHCTeMa XUMHYeCKHUX 3y1eMeHToB [I.U.
Mengeneepa. @OpMYIUPOBKU TEPUOAMYECKOTO 3aKOHa: coBpeMmeHHas u .M. MeHpeneesa.
@OpMBbI ¥ CTPYKTYpa NEPUOJUUECKOW CUCTEMBI 3/1eMeHTOB. PU3MUeCKU CMBIC/I ITepuouye-
CKOr'0 3aKOHa, ITOPSiIKOBOI0 HOMepa 3/1eMeHTa, HoMepa Iepuo/ia, Homepa rpymibl.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

CBsi3b 37IEKTPOHHOTO CTPOEHMsI aTOMOB-3JIEMEHTOB C UX CBoWcCTBaMH. OcoOeHHOCTH
3JIEKTPOHHBIX CTPYKTYD aTOMOB 3/IEMEHTOB TJIaBHbIX U MOOOYHBIX TOATPYII. DJIeMeHTHI S-,
p-, d- u f- ceMeiicTB, UX MeCTOHaxO)X/leHUe B MepUOJUYeCcKoil cucteMe. VI3MeHeHUe BeTMUUH
PaZinyCcoB, SHEPryMi MOHU3aLUM, CPO/ICTBA K 3/IEKTPOHY U 3/IEKTPOOTPULIATEIbHOCTEN 3/1eMeH-
TOB C POCTOM 3aps/i0B UX s7ep.

[TeproANYHOCTL W3MEHEHHsI CBOMCTB 3/IEMEHTOB KaK IpOSIBJIeHHWEe TepUOJAUYHOCTU
V3MeHeHMs 5JIeKTPOHHBIX KOH(GUrypanuii aroMoB. BTopuuHasi ¥ BHYTpeHHsisl MepUOAUY-
HOCTb. 3HaueHve NepUoJUYeCKOro 3aKOHa B Pa3BUTHM HAaYKHU.

KoBanentHass cBsi3b. OCHOBHblE XapakKTePUCTUKM KOBajJe€HTHOM CBSI3U: [JIMHA,
SHeprusi, BaJIeHTHBIM yroJi, MOJISPHOCTb, HAMpPaBIE€HHOCTb, HAChIaeMOCTb. JDPeKTUB-
HBIM 3apsi/, aToMa B MOJIeKyJle Y CTelleHb OKUC/IeHHUS.

KBaHTOBO-MexaHWUecKasi Mojie/lb 0Opa3oBaHMsI KOBaJleHTHOW CBsI3M Ha TpuUMepe
MOJIeK /bl BOLOPOJa.

MeTop BaleHTHBIX cxeM. ['MOpuu3aiys aTOMHBIX opOuTael, TUIbl THOPUIU3auK 1
MPOCTPAaHCTBEHHAst CTPYKTYpa MoJIeKy/1. MexaHn3Mbl 00pa30BaHus KOBaJIEHTHOM CBSI3U.

VloHHasi CBsi3b: CTelleHb MOHHOCTH, MeXaHU3M 00pa30BaHUsl, CBOMCTBA MOHHOM CBSI3U.
WouHble paanychl. [Tossspr3yeMoCTh ¥ TOSIPU3yoLasi ClIOCOOHOCTh MOHOB, WX BIIUSTHUE Ha
CBOICTBa BellleCcTBa.

Meranmmueckast CBsi3b. MexaHW3M 00pa30BaHUsl, TIOHSTHE «3JIEKTPOHHOTO Ta3ax.
CpoiicTBa MeTa/uInueckou cBsisu. CpaBHeHHe KOBa/IeHTHOMN, MeTa/yInueCKOW U MOHHOM CBS-
3ei.

BopgopogHas cBsi3b. Mexanu3m ob6pa3oBaHusi. MeXXMOeKy/IsipHast 1 BHYTPUMOJIEK Y-
JISIpHast BOJOPOZHas CBsi3b. BiusiHve Bo#oOpoHas CBSA3U Ha CBOMCTBA BellleCTB.

HeBaneHntHble cumbl clerieHus. [IoHsATHe 0 BaH-Zep-Baa/bCOBBIX CHIaX. B3aumoseii-
CTBUE JUIO/b — JIWIOJIb, AUMONb — WHYLIMPOBAHHbBIMA AUIO/b, JWCIIEPCUMOHHOE B3aWMO-
JeliCTBYeE.

[ToHATHME XUMMUECKOW TepMOAMHaMUKWA. OCHOBHbIE TepMOJVMHAaMUUecKue (yHKLMU
COCTOSIHUSI CUCTEMBI: BHYTPEHHsIsSI SHEPTHsl, SHTa/IbITHS, SHTPOHHUSI, CBOOOAHast 3Heprust. Teruio-
Bble 3PQeKThl XMMUUECKUX TIpoLieccoB. [ToHSTHe CTaHJApTHOW 3HTa/MbIUK 0Opa3oBaHUs Be-
1[ecTB. 3aKOH ['ecca u c1eCTBUSA U3 Hero.

[ToHsATHe cTaHAApTHOW 3HTpPONUU. V3MeHeHHWe SHTPONWU CUCTEMBI MPU (Pa30BbIX
npeBpaujeHUsx. PacueT u3amMeHeHUsI SHTPOIIUU B XOJie XMMHYECKUX MpoueccoB. [TondaTne
CTaH/IapTHOM CBOOO/HOM Hepruu oOpa30BaHuUs BellleCTB. PacueT u3MeHeHHUs1 CBOOOAHOMN
SHepPryuy U MnpejcKa3aHue BO3MOKHOCTH MPOTEKaHUs peakLiuu NpU CTaHAAPTHBIX YCJIOBU-
AX.

O6paTtrMble ¥ HeoOpaTUMble XUMUUYECKHEe Peaklii, XMMUYecKoe paBHOBecue. KuHe-
TAYEeCKOe YCJI0BHEe XMMHUYECKOro paBHOBecHs. KOHCTaHTa XMMHWUYECKOrO paBHOBECHs. 3aKOH
JeNUCTBUSL MacC i 0OpaTUMbIX XUMUUYEeCKHUX peakiuid. CriocoObl CMeIeHUs] XUMUYeCKOro
paBHoBecus. [IpuHiun Jle Ilartesnbe.

[TonaTHe XxMMHUeCKOM KMHeTHMKU. CKOPOCTbh TOMOTeHHOW M reTepOoreHHOW XUMUYe-
ckol peakiuu. CKOpOCTb WMCTHHHAs (MTHOBeHHasi) U cpefiHsisi. PaKTOpbl, BAUSIOIIME Ha
CKOPOCTbh XUMUUECKOM peakLyu.

3aBUCUMOCTb CKOPOCTH XUMHUUECKOM peakLMM OT KOHLIEHTPalWW pearupyrolyx
Bel|ecTB. 3aKOH JIeCTBUSI Macc, MaTeMaTuyeckas 3amuch, (JOPMY/IUPOBKa, €ro NpUMeHeHre
JJ1s1 TOMOTeHHOM U reTepOreHHOW CUCTeM.

[ToHATHe KOHCTaHTbI CKOPOCTU peakLyy, ee (pM3UYeCcKuil CMBIC/, (aKTOPHI ee orpeje-
JisroIe. 3aBUCMMOCTb CKOPOCTH XMMUYECKOM peakLMM OT Temreparypsl. Ilpasuino Bant-
l'odda, TemneparypHbIii KO3G(GULMEHT peaKkLUHU.

3aBUCUMOCTb CKOPOCTH XMMHMUYECKOM peakLUU OT MPUPOJbl pearupyroliix BelecTB.
[MoHsiTe 06 aKTUBHBIX MOJIEKYy/Iax. DHePrusi aKTUBal[uU. DHepreThyeckye AdarpamMMbl Xoa
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25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

peakLvi.

Karanu3. Bujpl KaTanu3a: TOMOTeHHbIN, reTeporeHHbI, MUKporeTeporeHHbI. Kara-
JI3aTOPbI U UHTMOUTOPBI. MeXaHu3M [IeMCTBUS KaTan3aTopoB. BivsiHue KaTaim3aTopoB Ha
BeJIMUMHY SHePryuy aKTHUBaLUU.

Ponb 3HTPONMUKHOTO, SHTAABMUNUHOIO ()aKTOPOB M TeMIepaTypbl B OLeHKe BO3-
MO>KHOCTH U TIOJTHOTBI TIPOTEeKaHUsI XMMUUeCKHUX TpolieccoB. YpaBHeHue ['nb6ca.

Kpatkasi xapakTepucTHMKa M KjiacCUpUKaLMs JUcrepcHbIX cucteM. OmpezeneHve u
K/accuduKalusi pactBopoB. JKukue pacTBophbl. PacTBopeHue Kak (DM3MKO-XUMHWUYECKUI TIpO-
Liecc. Vi3mMeHeHMe SHTa/IbIIMY 1 SHTPOIIUY IPU PACTBOPEHNH BeLLeCTB.

Buzbl pacTBOpoB, crioco0Obl BBIPaKEHHS MX COCTaBa: MaccoBasi M MOJIbHasi [JOJIH,
MOJISIpHAasi, MOJISI/IbHAs. M HOpMasbHas KOHL|eHTpaLys, TUTP. PacTBOpUMOCTS BellecTB (PKuZ-
KHX, TBEP/IbIX, ra3000pasHbix) B Bozle. KoadduipeHT pactBopuMocTH. [ToHATHE HAChIIEHHOTO
Y TIepechILLIeHHOr0 paCcTBOPOB. 3aBUCUMOCTh paCTBOPUMOCTH BeLLeCTB B BOZle OT TeMIlepaTryphl,
JlaBJIeHus], IPUPO/bl PACTBOPSIEMOT0 BelLleCTBa.

OeKTpPO/TUTEI ¥ He3MeKTPOMThL. CHIbHBIE U C/1a0ble 371eKTpO/MThL. Teopust 3/1eKTpo-
muTthueckor auccormaumu C. AppeHudyca. MexaHU3M AMCCOLMALIMM BeIeCTB C pasHbIM TH-
[IOM XMMHWUYECKOM CBsS3U. PacTBOpBI 371€KTPO/IMTOB, CTeleHb M KOHCTaHTa JUCCOLMALiUM, UX
CBs13b. 3aKOH pa3bassiernss OcTBabaa.

uccoumanus Boabl. KoHcTaHTa Auccouyanuu Bozbl. BojopoaHbIM moKasaTenb, ero
3HaueHWe W pacyeT Jjisi paCTBOPOB CUJIbHBIX U C1a0BIX KUCIOT U OCHOBaHHM.

C'upponu3 coseil U crocoObl CMeIeHUs] paBHOBeCUsT peakiuii ruaponnsa. ObpaTtu-
MbIM 1 HeoOpaTUMBIH THAPOJIN3.

I'npponus coseit pa3MyHbIX TUNOB. CTereHb ¥ KOHCTaHTa I'MpO/u3a.

YcnoBusi obpa3oBaHMsT M PACTBOPEHMs] OCAKoB. [Ipou3BefieHHMe pacTBOPHUMOCTH.
HarpaB/ieHHOCTb 0OMEHHBIX peakliii B paCTBOpax 3/1eKTPOJIUTOB.

OKuCIUTeTbHO-BOCCTaHOBUTE/IbHBIE PeaKL[My, OCHOBHbIe OKUC/IMTE/NU U BOCCTaHO-
BuTenu. Kiaccugukanys oKUC/IUTeNbHO-BOCCTAHOBUTE/IbHBIX pPeakLUii.

ONeKTPONU3 pacTBOPOB U PACIIaBOB COJieH. 3aKOHBI 3JIeKTposv3a. lIpumeHeHue
3/1eKTPO/IM3a.

lanbBaHMYeCKWK 3/1eMeHT, mpoLeccbl B HeM. OKWC/IUTe/TbHO-BOCCTAHOBUTE/TbHBIN
noteHyman, 3/C v HampaB/ieHWe TeueHUs] OKMC/IMTeTbHO-BOCCTaHOBUTE/IbHBIX peakLuil. Psp
CTaH/IAPTHBIX 1EKTPOHBIX MTOTEHLIAA/IOB.

KomriniekcHble coepyiHenust. KoopauHaiionHast teopust A. BepHepa. CTpoeHue KoM-
TJIeKCHBIX CoelMHeHU. BHellHsisi M BHyTpeHHsis cdepa KomriekcoB. Jluranasl. HomeHknarty-
Pa KOMIIEKCHBIX COeIMHEeHUN. 3HaueHre KOMIT/IEKCHBIX COeIMHEeHNUM.

Criocobbl Moy4yeHusi KOMIUIEKCHBIX coefjuHeHHH. [ToBeZieHre KOMITIEKCHBIX COeJu-
HeHUU B pacTBopax. [lepBuuHas u BTopuuHas guccoruanus. KoHcTaHTa HECTOMKOCTU M KOH-
CTaHTa yCTOMUMBOCTH KOMIUIEKCHBIX COeJUHEHUN.

Omnpoc no Mopay.mro I1.
Bonpocbl 05 onpoca:

CoBpeMeHHOe COCTOSIHME aHA/IMTHUeCKOW XuMHHU. TpebOoBaHUSs, TpenbsBIsSeMble K
aHa/jM3y B OTHOLLEHUM YYBCTBUTEbHOCTH, CeJIEKTUBHOCTH, TTPABU/ILHOCTU M SKCIIPECCHOCTH
omnpejie/IeHUs1 COCTaBa BeLeCTB.

Xumunyeckue, PU3MKO-XUMHUYeCcKre U (pr3nuecKkre MeTo/ibl aHair3a. XapakTepucTHKa
METOZIOB U ITPUMepPhl IPUMeHeHHsT X B OMOJ/IOTHUeCKUX UCCTeJOBaHUSX.

AKTHUBHOCTb M KOHLIeHTpaLus. VloHHas cusia pacTBopa.

IIporonutnyeckas Teopust bpeHcrena-J/Ioypu. KHC/IOTHO-OCHOBHBIE COIPSIKEHHBIE
rapbl. ABTOIIPOTOJ/IU3.

KowmrmiekcHble coefuHeHud B aHanu3e. Vcrmosib3oBaHMe KOMILIEKCHBIX COeJWHEeHUM
JJ1si 0OHapy KeHUsl, MAaCKUPOBKH, pa3/ie/ieHNs], KOHLIEHTPHPOBaHUS U OTIpe/ie/ieHHs] MOHOB.
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11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Opranuyeckue peareHTbl B aHanv3e. BHYTpUKOMILIEKCHbIE COeJUHEHMS (XesaTHbIe
KOMIIJIEKChI) U CBOMCTBA. [IpriMeHeHre opraHiuecKux peareHToB B aHajIu3e.

[MToaroroBka obpas3ia K aHamu3y. OCHOBHbIE TIPUEMBI M TEXHHWKA BBITIOJTHEHUSI aHA/IH-
TAYECKUX OTeparjui.

3HaueHMe KOMYeCTBEHHOTO aHaiu3a B Ouosiorur. CoBpeMeHHOe COCTOsIHUE KOJThue-
CTBEHHOTO aHa/M3a U TpeboBaHusl, TIpebsB/isieMble K HeMY.

CymHoCTh rpaBUMeTpUUYecKoro aHanusa. [IpsMble U KOCBeHHble MeTO/bl aHa/Iu3a.
BaxkHeilllve HeopraHUueckde W OpraHUuUecKHWe 0cajuTend. BbluncieHusi B rpaBUMeTpUYe-
CKOM aHajmse.

O61uue cBefieHUs 0 TUTPUMeTpUUeckoM aHanu3se. Knaccudukaiusi metosioB. Tpebo-
BaHWUs, NpeJbsB/sieMble K peakLjusiM B TATPUMEeTPUUeCKOM aHasIu3e.

Criocobb1 BhIpaKeHHs1 KOHLIEHTPAL[Mi pacTBopa. BriuniciieHre S5KBUBa/IeHTHBIX Macc B
pas/IMYHbIX MeTOJax TUTPUMETPUUECKOrO aHaIu3a.

Tutp. TutpoBanue. Touka 3KBUBaJIeHTHOCTU M KOHEUHAasi TOYKA TUTPOBaHus. MeTo-
Iibl 0OHApYKeHHsI KOHEUHOW TOUKH TUTPOBAHHUS.

CranpapTHble 00pas3iibl, TpeOoBaHUs, TIpeAbsBsieMble K HUM. DUKcaHasbl. Y CTaHOB-
JleHWe HOPMaJIbHOCTH pabOuMX pacTBOPOB. BbIUMCeHHe pe3y/bTaTOB TUTPUMETPUUECKOTO
aHanmMsa.

CyLHOCTh KMC/IOTHO-OCHOBHOI'O TUTpPOBaHus. BeluncieHve pH B pasnuuHble
MOMEHTBI TUTPOBAHHUS.

KucnoTHo-ocHOBHBIE MHAWKATOPBL. MIoHHast 1 XpoMOQOpHasi TEOPUX MHAWKATOPOB.

WuTepBan nepexoia OKpacKd WHAMKATOPOB. BbiOOp MHAMKATOpa A/l YCTAaHOBJIEHUS
KOHEUHOW TOYKU TUTPOBaHUs. BivsiHYe pa3MuHbiX (PaKTOPOB Ha MOKa3aHUsl MHAWKAaTOPOB.

KpuBbie TuTpoBaHusi. TUTpOBaHMe CUJIBHBIX KUCJIOT CUJIbHBIMU OCHOBaHHUSIMU (WU
obparHo). Orpefeienue HaBecku KOH.

OKUC/INTE/TbHO-BOCCTaHOBUTE/IbHOE TUTpOBaHWe. O630pD OCHOBHBIX OKHUCIUTETbHO-
BOCCTAaHOBUTE/IbHBIX MeTO/0B aHanu3a. OKWUC/IUTe/IbHO-BOCCTAHOBUTE/IbHbIE WHAUKATOPBI.
BbluncieHHnst B OKMC/IMTEIbHO-BOCCTAHOBUTE/IbBHOM TUTPOBAHUM.

[Tepmanranatometpusi. Ob11jasi XapakTepuCTHKa MeTo/ia. Y CTaHOB/IeHHe HOPMajlbHO-
CTH pacTBOpa NepMaHraHara Kajusl.

[Tepmanranatomerpuueckoe omnpezenenve xene3a (II), HuTpuTOB, mnNeEpokcuia
BoZiopoga. OnpesiesieHne HaBeCKU JKeJlesa.

Hopometpust. OOrasi xapakrepucTvka Metoza. OripefesieHre BOCCTaHOBUTEJIEH,
okucnureneil. Mogomerpuueckoe ompefenenve meau (1) B cynbdare menu. BoiuncieHue
HaBeCKU MeJu.

OcagutensHoe TUTpoBaHUWe. OOIiiasi XxapakTepucTuka mMeroza. [locTpoeHre KpUBBIX
TUTPOBaHUSI.

MeTtopbl 0CaUTe/ILHOIO TUTPOBAHUSA: apreHTOMeTpusi U MepkKypomerpus. MHauka-
TOPBI, IPUMEHsIeMbIe B 3TUX MeToZax. OnpejeneHue XJI0pr/0B.

KowmrmiekcoHoMeTpuueckoe TUTpoBaHue. lcriosb30BaHWe HeOpraHWYeCcKUX |
OpraHWYeCcKHUX peareHTOB B KOMIIEKCOHOMETPHHU.

KomrmiekcoHOMeTpUUueckoe (xeslaToOMeTpUyecKoe) oripefiesieHre oO0Ied >KECTKOCTH
BO/JIbL. STWIEHAVAMUHTETPA YKCYCHast KUC/IOTa U eé aquHatpueBast coib (3/1TA) kak peareHThbI
B XeJlaTOMeTpHHU.

OO6mme npuHOMIBI W 00Iasi XapaKTepUCTUKA HEKOTOPBbIX WHCTPYMEHTATbHBIX
MeTo/|0B aHa/m3a. Knaccudukanus MeTozoB.

OnTrueckre U 371eKTPOXMMHUYECKWe MeTOZbl aHanu3a. Vcrnosib3oBaHve MeTOI0B TIpU
MCC/IeIoBaHUMK OMOMOTMYeCKUX CUCTeM M TpoLeccoB (CrieKTpodoToMeTpruuecKrii, TiiaMeH-
HOU (hOTOMETpUH, TTOTEeHLIMOMETPUUECKUH, M0/ porpaduuecKuii).
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28.

Metozbl KojiopuMeTpuM U QoTokonopuMeTpuu. CylHOCTb MeToA0B. JlOCTOMHCTBAa U

HeJJ0CTaTKHU.

Tabmna 5- Kpurepuu oneHKH ) OpMHUPOBAaHHOCTH KOMITETEHIUH

Ko 1 HauMeHOBaHWe WHAMKATOPA 0CTHKeHUsT KOMITe-
TeHL[UU
(4acTy KOMIeTeHI1K)

KpuTepuu olieHrBaHus COOPMUPOBAHHOCTH
KOMITeTeHIIMM (YaCTH KOMITeTeHLIUN)

Ha 0a30BOM ypOBHe

COOTBETCTBYET OLIEHKEe «y/0BJIETBOPUTE/Tb-
HO» 50-64% oT MakcuMa/ibHOro Oasiia

OIIK-4.1 -1 onk-4

3HaThb:

-TeXHUUeCKHe BO3MOXXHOCTU COBPEMEHHOIO CIeLifaliu-
3MPOBAaHHOTO 00OPYZOBaHUs, METOZbI pelleHus 3a/jau
rpodecCcroHa/bHOM /1esATeTbHOCTH.

OIIK-4.2 U-2 orik-4

YMmeTh:

-TIPUMEHSITb COBPEMEHHbIe TEeXHOJOTUU U MEeTOAbl MC-
cnefoBaHUM B TIpoeCcCHOHANBEHOU esiTe/IbHOCTU, WH-
TepIIPeTUPOBATH [OIyYeHHbIe pe3y/IbTaThl.

OIIK-4.3 N1-3 onk-4

Bnagets:

-HaBbIKaMH pabOoThI CO CrelMaTu3upOBaHHBIM 000pY/10-
BaHUEM /IJIs1 peaii3aliiM MOCTaB/IeHHbBIX 3aJay Mpy Npo-
BeJIeHUH UCC/IeIOBaHUM M Pa3pabOTKe HOBBIX TEXHOJIO-
THH.

B/IaJleeT MaTepHaOM T10 TeMaM AUCLIUTIIN-
HbI, HO UCTIBITHIBAET 3aTPY/JHEHHUS B aHA/IHU-
3e, pacyeTax ¥ 0)OPM/IEHUH Pe3y/IbTaTOB
3KCIIePUMEHTAIbHOU PaboThI
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