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TIPUOOpPeTEeHHBIX KOMITETEHIIUM CTYIeHTOB crieraibHocTh 36.05.01 BeTepuHapusi, HarpaB-
neHHOCTh (Tpodusib) «boJie3Hn MeTKUX JOMAITHUX U 9K30THUeCKUX KUBOTHBIX», «KauecTBo
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HarpaB/IeHHOCTH (Tipodu/ib) «boe3Hu MeTKUX A0MalllHUX U 9K30TUUeCKUX KUBOT-

ITacnopT ¢oH/A OI[eHOUHBIX CPe/ICTB

crietanbHOCTh 36.05.01 BeTepuHapus

HbIX», «KauecTBO 1 6€301acHOCTb MPOZOBOJILCTBEHHOTO CHIPhS U MUIIEBLIX TIPOJYKTOB»
OYHOM 1 3a04HOM (OpPM 00yUeHUs
HucuunnvHa: Heoprannyeckasi U aHaJIMTUUeCKast XUMUS»

Tabwma 1
Ne Koutponupyemele | KoHTponvpyemsie Kon-Bo | [lpyrue oljeHOYHbIe Cpef-
n/m JUJAKTUUYeCKUe KOMITeTeHIIUM (WM UX YacTH) | TecTo- | CTBa
eIUHULbI BBIX _— KOIL-BO
3aja-
HUM
1. MOAYJIb I. OIIK-4 32 Kommnekt Turmno- 11
OOmas u Heop- CriocobeH HCI10/1b30BaTh B BbIX 3a7au  [ijIsl
raHuuyecKasa Xu- | npodecCUOHATLHOM JlesTellb- na3
Mus. BBeseHre B | HOCTM MeTO/IbI pellieHHrs 3a/iau 3amuTa 1abopa-
rnpeiMeT XUMWH. | C IPUMEHeHUeM COBPEMEHHOI0 TOPHOM paboThI
OcHOBHBIE 3aKO- | 00OpyZOBaHus pU pa3paboT-
HbI U TTOHSITUSI Ke HOBBIX TEXHOJIOTUN U UC-
2. XuMHUYecKue CH- T0JIb30BaTb COBPEMEHHYIO0 48 Komruiekt Ttumo- 11
CTEMBI rpoeccroHaNbHY0 METOZ0- BbIX YIpa)KHEeHUH
JIOTHIO /IS TIPOBe/IeHUst SKCIIe- ansa A3
pPUMEHTaJIbHBIX UCC/Ie[J0BaHUN CobecenoBaHue 7
Y MHTepIpeTaLluu UxX pe3yb- [TucbmMeHHOe Te-
TaToB CTUpOBaHue
3. Xumuyeckasi Tep- 41 Kowmrmnekr Turmo- 11
MOJWHaMHMKa U BbIX 3aja4y [JJj1s
KUHEeTHUKa na3
CobeceoBaHHe 5
[TuceMeHHOe Te-
CTUpOBaHue
3ammra JAByX Ja-
OopaTopHBIX pa-
oot
4. PactBopbI 39 Kowmrmnekr Turmo- 11
BbIX 3ajlay /st
na3
CobeceoBaHHe 6
[TuceMeHHOe Te-
CTUpOBaHue
3amura Js1abopa-
TOPHOM paboThI
5. OkucvTeNbHO- 44 Kommnekr Tumno- 22
BOCCTAaHOBUTE b~ BbIX

HbIe TIpOoLeCChl

yOpaKHEHUU 1151
nas
ITuceMeHHOe Te-
CTUpOBaHHE
3amuTa Js1abopa-
TOPHOM paboThI




2 cemecTp

MOAYJIb II. OIIK-4 50 Kommnekt Turmno- 11
AHanuTHYecKas CriocobeH HCI0/1b30BaTh B BbIX
XAMHMA. AHanu- | TIpodecCUOHA/IbLHOM JiesiTeNb- yIIpaKHeHUM A1t
TAYeCKass XUMHSA: | HOCTU MeTO/bI pellieHus 3a4a4 na3
OCHOBHbIE TIpUH- | C IPUMEHEeHNeM COBPEMEHHOI0
LUl U MeTOZbl | 000pyoBaHus TIPH pa3paboT-
KAueCTBEHHOIO0 U | Ke HOBBIX TeXHOJIOTUH U UC-
KOJTMUeCTBEHHOTO T0J1b30BaTh COBPEMEHHYIO
aHasM3a rpoecCcroHaNbHY0 METOZ0-
AHanmuitiueckas JIOTUIO /151 TIPOBeIeHUs SKCIIe- 15 KoHutposisHasa pa- 5
XWMUS: OCHOBHbBIE | PUMEHTa/bHbIX UCC/Iel0BaHUN 6oTa
NIPUHLIAIIBL ¥ Me- | U UHTepIpeTaliy UX pe3yib-
TOJbl KauyecTBeH- TaToB
HOTO U KOJdYe-
CTBEHHOT'O aHasu-
3a.
8. KauecTBeHHbIH 21 CobecenoBaHue 30
aHam3
9. KonmuecTBeHHBIN 14 CobecenoBaHue 14
aHam3 3amuTa 1abopa-
TOPHOM pabOThI

1 OOEHOYHBIE MATEPHAJIbI, HEObXOJVNMbIE

JUTA OIIEHKY 3HAHWI, YMEHUNY 1 HABBIKOB JJEATE/IBHOCTH
B ITPOOECCE OCBOEHMSA JUCHIUILI/IMHBI

Tabnuua 2 — dopmupyemMble KOMIETeHLIUU

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. O6mmias 1 HeopraHu4YecKasi XUMHA

CriocobeH HMCITo/b30-
BaThb B Ipogeccuo-
Ha/IbHOU JlesiTe/TbHO-
CTU MeTO/Ibl PellieHust
3a/lay C TIpUMeHeHeM
COBpeMeHHOro 060py-
JIOBaHUSI TP pa3pa-
0OTKe HOBBIX TEXHOJIO-
Uil U UCI0JIb30BaTh
COBpPEMEHHYO TPO-
(heccroHaIBbHYIO Me-
TO/I0JIOTHFO [I7IsI TIPO-
BeJIeHUS IKCTIepUMeH-
TaJIbHBIX MCC/Ie/[OBa-
HUM U UHTeprpeTaLyn
WX pe3y/bTaToB

OIIK-4.1 -1 onk-4

3HaThb:

-TeXHUUeCKHe  BO3MOXXHOCTU  COBPEMEHHOI0
CTeLMaIM3uPOBAHHOTO 000PYZOBaHUS, METO/bI
pelieHus1 3aiau Npo(ecCUoHa/NbHON JlesiTe/IbHO-
CTH.

OIIK-4.2 -2 onk-4

YwMmerts:

-NIPUMEHSITh COBPEeMeHHbIe TeXHOJIOTUU U MeTO-
[Ibl UCCaeioBaHu B TipodecCHOHATBLHOU [esi-
Te/TbHOCTH, UHTePNPeTUPOBaTh MoJiyueHHbIe pe-
3y/IbTaThI.

OIIK-4.31 U-3 onk-4

Bnagers:

-HaBBbIKAMU PaboThI CO Criel[haM3uPOBaHHBIM
006opyj0BaHUEM [I7Is peaT3ariviy TTOCTaBIeHHBIX
3a/lau NpU NMPOBeJieHWHY UCC/Ie/IOBaHUM U pa3pa-

TectupoBanue
CobecenoBaHue
PacuetHas 3a-
Jaua
3aruTa y1a6o-
paTopHoii pabo-
ThBI




O0TKe HOBBIX TE€XHOJ/IOTHH.

MOAYJIb 1. AnanMTu4yecKass XMMHUsS

OIIK-4.1 -1 onk-4

3HaThb:

-TeXHUYeCKHe  BO3MOXKHOCTM  COBPEMEHHOIO
CrelUaTu3upPOBAHHOTO 000PYZOBaHUS, METO/bI
pelieHus 3aziau TpodecCcuoHa/bHON JlesiTe/IbHO-
CTH

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

aAad cp OITK-4.2 U/I-2 orik-4 !
COBpeMeHHOro 06opy- VMeTh: 3arruTa j1abo-
JIOBaHUS TP pa3pa- ' paTopHoii pabo-
-IPUMEHSATbL COBPEMEHHbIE TEXHOJIOTMH M METO-
OOTKe HOBBIX TEXHOJIO- o N ThI
o JIbl UCC/IeIOBaHUM B TIPOGECCUOHATBHON ies-
TMI U KCIT0JIb30BaTh KonTposbHast

TeJIbHOCTH, UHTEPIIPETUPOBATh MOJIyueHHbIE pe-
COBPEMEHHYO TIPO- pabota

3y/bTaThI.
(heccroHambHYIO Me- OITK-4.3 U]I-3 ork-4
TOAO/IOTHIO 1A TIPO- | o na'qu.b' _

BeJeHHA SKCIIEPUMEH-
TaJIbHBIX UCC/Ie/1OBa-
HUU U HHTepIpeTalurn
HX pe3y/ibTaTOB

-HaBbIKaM# pabOTHI CO CrielaTu3upPOBaHHBIM
obopyioBaHKEM JJIs1 peaii3aliiy MOCTaB/IeHHBIX
3ajiau MpH MPOBeJIeHNH UCC/ieJOBaHUN U pa3pa-
OOTKe HOBBIX TEXHOJIOTHH.

OrieHOUYHBIe MaTepHasbl U CPeZCTBA [JIsI [IPOBEPKU
c(hOopMHPOBAHHOCTU KOMIIETeHI1I

Moodynb I Obwas u Heop2aHuUuecKasl XUMus.
Tema 1 «BgedeHue 8 npedmem xumuu. OCHOBHblE 3AKOHbI U NOHIMUSI»
Tunosble 3afaum Mo pasfesny

1. Tlpu B3auMmogelcTBUU 3,24 T TpexXBajJeHTHOIO MeTa/jla C KUCIOTOU BbIZE/INUI0Ch
4,02 n Bogopoza (H.y.). Beiunciure MossipHble MacChl 9KBUBAZIeHTOB MeTaslla, ero OKCuza u
aTOMHYI0 MacCy MeTasljia.

2. TIpu BocctaHoBeHnu BogopogoM 10,17 © okcra ABYXBa/JeHTHOTO MeTaslia obpa-
30Basioch 2,25 T BOZbI, MOJIIpHasi Macca 3kBuBasieHTa Kotopoi 9,00 r/mosib. Beruucivre mo-
JIIPHbIe MaCChl 5KBUBAJIEHTOB MeTaJljla, ero ruIpoKCH/ja U aTOMHYI0 MacCy MeTaJuia.

3. Ha oxuranue 2,99 r aByXBa/JIeHTHOTO MeTasuia TotpeboBaiock 1,33 ;1 Kuc/Iopoja
(H.y.). BbluciuTe MossipHble MacChl SKBMBAJeHTOB MeTaslja, ero okcuja. Kakoit sto me-
TasuI?

4. ITpu BocctaHoBieHnu 6,50 T OKCH/la TpeXBaJeHTHOTO MeTasiia obpa3oBanock 4,45 T
MeTasla. BerurciuTe MosipHble MaccChbl S5KBHMBa/IeHTOB MeTasl/la, ero okcuza. Kakoit ato me-
Tamn?

5. Cynbdup Mbibska copepxut 39,0% cepbl, MosipHasi Macca SKBUBajieHTa KOTOPO
16,0 r/mMonb. Berunc/ivte MOJISIPHYHO MacCy 3KBUBA/IeHTa U BaJleHTHOCTb, MBILIbSIKA, COCTABb-
Te (hOpMyJly 5TOTO BellleCTBa.

6. IIpu peakuum mexzy 0,366 r AByXBa/eHTHOTO MeTajjla M KUC/IOTOM BBIJI€UIOCH
336 mi1 Bojopoja (H.y.). BeruncauTe MomsipHble MacChl 5KBHBa/IEHTOB MeTaJlla, ero OKCuza u
orpeziesiiTe KaKO! 3TO MeTasll.

7. BojopogHoe coeJHeHUe TpexBa/IeHTHOIO 3jieMeHTa cofepxuT 8,9% Bopopoza.
BoeiuncinTe MosisipHbIe MacChl SKBMBA/IEHTOB 3/IEMEHTa, JaHHOTO THPUA U aTOMHYIO Maccy
J7IeMeHTa.

8. Ins pactBopenus 16,86 r metania notpeboBanock 14,7 r© cepHON KUC/IOTHL BbI-
YUC/IUTe MOJISIPHBIE MacChl 5KBUBAJIeHTOB MeTasljla U ero OKCH/a.




9. [IByxBaneHTHbIX MeTain maccor 0,601 r B3aumozencTByet ¢ cepout maccou 0,480 r.
BbruriciuTe MoJisipHble MacChl SKBUBaJIeHTOB MeTaslia, Cy/b(ua MeTaia U aTOMHYIO0 Maccy
MeTasa.

10. B okcuje TpexBasieHTHOr0 MeTaslsia Maccoli 5,10 r copepxxutcs 2,40 T KUc/iopoja.
BbiunciuTe MosisipHbIe MacChl SKBHMBA/IEHTOB MeTasljla, ero OKCHZA U aTOMHYI0 MacCy MeTaJi-
na.

11. Ipu okucnennu 2,81 r AByXBaJIeHTHOTO MeTasia 00pa3oBanock 3,21 r ero okcu-
Ja. Berumcute MosisipHyto Maccy Metaiia. Kakoit 3To metani? KakoBa mMosisipHasi Macca Me-
Tasla ¥ MOJIsIpHasl Macca SKBYBajieHTa MeTasla?

TpeGoBaHusi K 0(h)opM/IeHHIO OTUETA IO JIadopaTopHoii padore.
OtyeTa opopmiisieTcs B 1abDOpPaTOPHOM TeTpaH.
CopepkaHue oTuera:
TIOPSIZIKOBBIN HOMep JlabopaTopHOU paboThI, ee Ha3BaHHE;
1[e/Tb pabOThI;
3a/jaHue;
KpaTKoe TeopeTHueCKoe BBeZieHHe K JaHHOW paboTe;
Ha3BaHHUeE OMbITOB;
odopmsieHre pe3ybTaTOB OIMBITOB B COOTBETCTBUU C MPEAbSB/sIeMbIMUA TPeOOBAHUSIMHU.
3amuTa 1abopaTOpHOM pabOThI OCYIECTB/ISETCS Ha 3aHSATHU, CeYIOIIeM IOC/ie ee BhIMOJI-
HeHUs. [Ipu 3alyTe CTyI€HT AOJDKEH TIPeJCTaBUTh OTUeT 110 JlabopaTopHOW paboTe, cocTaB-
JIEHHBIUN TI0 TIpe/JIOKEHHOW BbILlIe CXeMe, TIOSICHUTh BCe TIpUBeJeHHble PacueThl U BbIBOJBI,
BBITTOJIHUTH CBOW BapUaHT 3afIaHUs 110 TeMe jlabopaTopHOW paboThl (PElNUTh 3a/iauy U CO-
CTaBUTb YPaBHEHHUS XUMUUECKUX PeaKLIUi).
@DoH/| TECTOBBIX 3aJJaHUH [I/Isl TEKyLllero KOHTPO/1A 3HAaHUM 110 TeMe:

Bbibepume 00uH npasuibHbIl 0meem U Haxcmume KHONKY «/lanee»
Ba)kHeiilne Teopyuu, COCTaBJ/ISIIOIME 0CHOBY XUMHUH, 3TO
+ aTOMHO-MOJIEKY/IsIpHasi TeOpUsi, KBAaHTOBAsi TEOPHsI CTPOEHUSI aTOMOB Y MOJIEKYJI, 3aKOH
COXPaHeHHUsI MacChbl ¥ SHEPTUH, TepUOJUYeCKUN 3aK0H;
OKHCJIUTeTbHO- BOCCTAHOBUTE/IbHASI TEOPUSI, TeOPUSI UZiea/IbHbIX Ta30B, TEOPUSI CTPOEHUsI
KOMILJIEKCHBIX COeJUHEHUH;
Teopusi KUCI0T U 0CHOBaHUM bpeHcTena JIoypu, Teopus BalleHTHBIX CBsi3ei [aliTiiepa u
JIoHzOHa;
TeOopUsi XMMUUeCKUX CBsi3eld, TeOpUsl TeTepOreHHbIX MPOLIeCCOB, 3/IEKTPOHHAsI TeOpUsi
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Mebuaiieil XUMHAYeCKH He/Je/IMMOM YacTHIleH BellecTBa sIB/ISeTCA:

MoJieKy/a

WOH

+aToM

XUMHUYECKUU 3/IEMEHT
Bbibepume 00uH npasu/ibHbIll 0meem U Haxcmume KHONKYy «/lanee»
KosmmuecTBO BemecTBa — 3T0:

+TIOpLIUS BellleCTBa, U3MepeHHasi B MOJISIX

YHC/I0 CTPYKTYPHBIX YaCTHL], paBHOe 61073

Macca BelljecTBa

HaBeCKa BellecTBa
Bbibepume 00uH npaguibHbIll omeem u Haxcmume KHONKY «/lanee»

M30TONBI XUMHYECKOT'0 3/IeMeHTa OT/INYAKTCA JPYT OT Jpyra:
+110 YUC/Ty HEHTPOHOB
T10 UKC/TY 3JIeKTPOHOB
T10 UKCJTy IPOTOHOB



T10 TI0JI0XKEHUIO B TIepUOINUeCKOU crucTemMe
Bblbepume o0uH npasuibHbIli omeem u Haxcmume KHONKYy «/lanee»
Kakas cTpoka u3 nepeunc/ieHHbIX BeIlleCTB BK/IIOUAeT TOJILKO MPOCThIe BelecTBa?

Kucnopoz, Bo3ayx, Bogopo/, >Kene30

docdop, BoAOpO, MUPUT, Cepa

LepeBo, 1iecok, Mmen

+>Kesneso, cepa, 030H, aiMa3s
Bbibepume HeCcKo/bKO NPpasuibHbIX 6APUAHMO8 U HAXCMuUme KHONKy «/lanee»
M3 nepeunc/ieHHbIX SIBJICHHA 0TMeThTe XUMHUUYeCKHe:

+1"opeHue Crinuku

+CKucaHve MOJIOKa

+PxaBnenue xesnesa

IIpaBieHue Metania
Bblbepume 00uH npasuibHbIli omeem u Hax3cmume KHONKYy «/lanee»
Kakoli 3aK0H /jaeT 0CHOBY /I/Ifl COCTaB/IeHHsI XMMUYECKHX pPeaKuu?

3aKOH TMOCTOSIHCTBa COCTaBa BelllecTBa

3aKOH 3KBUBA/IEHTOB

+3aKOH COXpaHeHUs MacChl Bell[eCcTBa

3akoH ABOrazpo
Bbibepume 00uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
UTo Ha3bIBaeTCsaA NOCTOSIHHOM ABoraapo?

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

+Yucno vactui 6,02-10%3, copepxkampxcs B 1 MoJib /1H060r0 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/IeH 3aK0H MOCTOSIHCTBA COCTaBa BelecTBa?

M. B. JIoMOHOCOBBIM

K. JameToHOM

+XK. IIpyctom

A. ABorazpo
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
MHorue XuMH4YeCKHe 3/IEMEHThI 00pa3yl0T HeCKO/IBKO MPOCTHIX BellecTB, 00/1a/jar0-
IIMX Pa3/IMYHbBIMU cBolicTBaMH. Kak Ha3bIBalOT 3TO siB/IeHUE?

o mMMopdu3Mom

TOMOJIOTHEeN

MHOTOMEPHOCTBIO

+a/uioTponuen
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
XumMHuyecKue coeJHHEHHS MePEMEeHHOr0 COCTaBa Ha3bIBAKOT:

C/I0XKHBIMH BellleCTBaMU

JanbTOHUIAMHU

KOMI/IEKCHBIMU Bell|eCTBaMU

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

GepTonuaMu

BellleCTBaMU

+aIbTOHUIaMU

KOPMYCKY/UaMHu



Bbibepume 00uH npasuibHbIl 0meem U Haxcmume KHONKY «/lanee»
Onpeaenure Maccy (r) KHCI0pojaa, 00beM KoToporo (H.y.) cocraBisieT 44,871
6,4
+64
224
2,2
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Onpejenure KOJIMYECTBO MOJIb X/I0Pa, 00eM KOTOPOTro NpPH H.y. ocTrasiser 11,2 i1
+0,5
11,2
224
10,5
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Macca obpa3na kap6oHara Kanabius paBHa 10 r. Onpejenure KOJTHYeCTBO MOJIb 3TOH
cou
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 NpaewibHbIl OMeem u Haj}cmume KHoNKy «Jlanee»
Kakoe K0/1MueCcTBO BelecTBa (M0Jib) COCTaBAAIT 6,02-10%° Mosteky.1

10

+100

0,1

1000
Bbibepume 00uH NpaewibHbIl OMeem u Haj}cmume KHonKy «Jlanee»
Mo/iApHas Macca KaKux M3 MPUBeAeHHBIX HIKE BeleCTB 0JMHAKOBa

CaCOs3 u NaBr

+H3PO4 u HySO4

CuS u AuCl3

NaBr u CuS

Bbibepume 00uH npasuwibHblll omeem U Haxcmume KHONKY «/laneex»
Kakue 13 nepeunc/ieHHbIX HID)Ke ra30B Jjierye Bo3gyxa

+A30T U aMMUaK

A30T ¥ KUCJIOpPOZ,

Ammuaxk 1 ¢rop

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

22,4 n

+22,4 nm°

22,4 M3



2,24 M3
Bblbepume o0uH npasuibHbIli omeem u Haxcmume KHONKYy «/lanee»
B Kakom 00béMe (J1) aproHa (H.y.) COAEP)KHTCA CTOIBKO )K€ aTOMOB, CKOJIBKO B 11,2 /1

BO/JOpOAA

+5,6
11,2
22,4
224
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Kakoii U3 MeTa/l/IoB MOXKeT UMeTh MOJISIPHYI0 MacCy SKBHBAJIEHTa, PaBHYIO 32 r/M0J/Ib
+Cu
Fe
Na
Ca
Bbibepume HecKo/nbKO Npasu/ibHbIX 8APUAHMOB OMBEemo8 U Haxdcmume KHONKY «/lanee»
MoisipHbIe MacChl SKBHBA/IEHTOB KaKHX BelIeCTB PaBHbI X 0THOCUTE/IBHBIM MOJIEKY-
JIAPHBIM Maccam
+HCIl u HCIO4
CaCl; u NaHCOs3
+HCl u NaHCOs3
HCIO4 u CaCl
Bbibepume 00uH npasuibHbIll 8apuaHmM omeema u Haxcmume KHONKy «/lanee»
KakoB (akTop 3KBHBa/IeHTHOCTH 0pTO(0oC(HOPHOM KHUC/IOTHI B PeaKI[UH:
H3PO4 + 3KOH = K3P04 + 3H.0
1
172
+1/3
1/5
Bbibepume 00uH npaguibHblll omeem U Haxcmume KHONKY «/lanee»
Onpejenure 3Ha4eHUs MO/ISIPHBIX MacC 5KBUBAJ/IEHTOB (I/MO0JIb) C/IEAYIOIIUX BeIeCTB:
NaCl u NaHSO3
+58,5 u 104
104 u 58,5
58,5 1 10,4
585 u 1,04
Bbibepume o0uH npaguibHblll omeem U Haxcmume KHONKY «/lanee»

Haiigutre Maccy BelecTBa HUTpara aMMOHHsA (T), KOTOpasi MOXeT ObITb MOJIy-
YyeHa NPH B3auUMOJelcTBUHM 224 1 aMMHAKa C a30THOM KUCJIOTOM NMPU HOPMaJjib-
HbBIX YC/IOBUSIX.

8

+800

80

0,8
Bbibepume o0uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
B peakpuio ¢ BopopopomM Bcrymwiao 7,1 r ra3oo0pa3sHoro xsopa. PaccuuraiiTe Ko-
JIMUECTBO BellecTBa (MOJIb) MPOAYKTA PeaKIHH.

0,1

0,3

+0,2

0,4



Bbibepume 00uH npasuibHbIl 0meem U Haxcmume KHONKY «/lanee»
CepHy0 KHCIOTY MOJIy4alT MpPH B3auMojeicTrBuM okcupa cepbl (VI) ¢ Bojoi.
CKo0/JIbKO TPaMMOB OKCHJAQ Cepbl He00X0AMMO B3ATH AJjA nmojaydyeHus 196 r H»
S04?

1,6

+160

16

0,16
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
130 r yMHKa mpopearupoBasio ¢ KUCIOPOoAOM. CKOJIbKO rpaMMOB OKCHJA IMHKA
o0pa3zoBaoch?

1,62

+162

16,2

1620
Bbibepume 00uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
Kakoii o0bem (/1) AMokKcuja cepsl (H.y.) odpasyercsa mpu okuranuu 20 g H»S?
Peaxkijus npoTeKaeT B COOTBETCTBUHM C ypaBHeHHEM
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 MOJIyueHa TpPH B3aMMOJEHCTBHH C KHC/IOPO-
aoMm 224 n1 Bojgopopa?

0,18

18

1,8

+180
Bbibepume 00uH npaguibHblll omeem U Haxcmume KHONKY «/lanee»
Haiijure Maccy rujpokcupa Kasblus (T), KOTOPbINi ObLI MOJIydeH MPH B3aUMO-
JedcTBUM ¢ Bojou 658,8 r HerameHo#l wu3BecTH, cojepxxamieid 85 % CaO.

74

800

+740

1000

Tema 2. XrMuyeckue CUCTEMbI

Bomnpocsl aisi codece[0BaHNA:

1. CoBpemeHHbIe TpeCTaB/IeHus: 0 CTpOeHUH aToMoB. M3oTornbl. CTpoeHue

3/IEKTPOHHBIX 000/104€K aTOMOB. DJIeKTPOHHAsI KOH(GUTypaLysi aToMa.

2. 3aKOHOMEPHOCTH M3MeHeHUs] XMMUUeCKUX CBOMCTB 3JIEMEHTOB U UX COeJMHEHWH B 3aBU-
CUMOCTH OT ToJioKeHus B [leproueckoli cucTeMe 3/1eMeHTOB.

3. Xumuueckasi CB3b: KOBaJleHTHas (TIOJIIpHAasi U HENOoJIsIpHasi), UOHHAsi, MeTasl-JInuecKas.
Criocobb1 06pa3oBaHusi KOBaJIEHTHOM CBSI3U. JIeKTPOOTPULIATETbHOCTD.

4. Tunel rubpUAM3aLMK aTOMHBIX opouTaneii. ['eomeTpust MOJIEKy1.

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

6. BomopoHast CBfI3b.

7. MexxMoneKynsipHble B3auMO/1elCTBUSI.
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Tunosble ynpaxHeHUs 110 pa3jeny
1. Hanuiwre 371eKTpOHHBIE (JOPMYJ/IbI aTOMOB 3/IEMEHTOB C MOPSAKOBBIMA HOMEpaMU

16 1 29, yuuTeiBasi, 4To y IOC/AeHEr0 Ha YEeTBEPTOM SHEpPreTUYeCcKOM ypOBHE OJWH 3JleK-

TPOH. K KaKoMy 3/1eKTPOHHOMY CEMEMCTBY OTHOCUTCS KaXK/IbI U3 9TUX 3/IeMEHTOB?

2. Harmuimre 3/1eKTpoHHBIE (YOPMYJIBI U YKaXKUTe UYKCI0 CBOOOAHBIX d-opbuTtanei as
aTOMOB CKaH/Us Y L{UDKOHUSI.

3. Hanuiure 3/1eKTpOHHBIE JOPMYJIbI aTOMOB I MOHOB a/TFOMUHUS U KaJIbLUSI.

4. HanuiuwvTe 371eKTPOHHbIE (DOPMYJIbl aTOMOB 3/IEMEHTOB C MOPSJKOBBIMU HOMEpaMH

351 42 , yunTbiBas, 4TO y MOC/IeHET0 Ha MSITOM SHePreTUYeCKOM YPOBHEe OJIWH 3JIeKTPOH.

5. Hanuiwmre 3/1ekTpoHHbIe (hOpMYJibl aTOMOB Maprasiia U cejieHa. K Kakomy 3siek-

TPOHHOMY CE€MEeNCTBY OTHOCUTCS KaXK/IbIM U3 3THX 3/IeMEeHTOB?

6. Hanuiimre 3/1eKTpOHHBIE POPMYJIBI U YKa)KHUTe UMC/I0 CBOOOAHBIX d-opbuTanei ajist
aTOMOB THUTaHa U HUOOWSI.
7. HamuiumTe 3/1eKTpOHHBIE (DOPMYJIbI aTOMOB KpeMHUs U »Kese3a. PacnipesenuTe Ba-

JIeHTHbIE 3JIEKTPOHBI TI0 OPOUTAISM /ISt STUX aTOMOB B HeBO30Y>KZ€HHOM COCTOSTHUM.

8. YKakuTe BCe 3HaUeHHs I71aBHOTO, OPOUTA/IbHOTO M MarHUTHOTO KBAHTOBBIX UHMCET

JJ1s1 371eKTPOHOB aTOMOB OepuUJITHSI U KUCI0PO/a.

9. YkaxkuTe BCe 3HAUEHUS TJIABHOTO U OPOUTAILHOTO KBAHTOBBIX UKCET /i1 BHEIITHUX

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

10. HamummmTe 371eKTpoHHBIe (hOpMy/ibl aTOMOB MarHus U xjopa. PacnpenenuTe Ba-

JIeHTHBIE 3JIEKTPOHBI TI0 OPOUTAISIM aTOMOB XJIOpa B BBICILIEM SHEPTeTHUECKOM COCTOSTHUH.
11. Hanmiure 31eKTpOHHbIE ()OPMYJIbI U YKa)KUTE UKC/IO BaJIEHTHBIX 3/IEKTPOHOB [1J1s1

aTOMOB HUKe/Is U Opoma.

@DoH/| TECTOBBIX 3aJJaHUH [I/Isl TEKyLllero KOHTPO/1A 3HAaHUM 110 TeMe:

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

Uro siB/IsieTCA 0CHOBAHUEM /IS COBPeMeHHOM KBa/Tu(UKAI[U XUMUYEeCKHUX 3/IeMeH-

TOB?

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

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

Uro onpeaensieT (pu3nuecKud CMbIC/I NOPA/JKOBOI0 HOMepa XMMHY€eCKOro 3/ieMeHTa?
TOJI0)KeHHe 37IeMeHTa B epUOUYeCKOr cucTeMe
+4KC/I0 TIIPOTOHOB B g/ipe aromMa
YMCJI0 SHePreTUYeCcK1uX ypoBHeHN
YKCJI0 HEUTPOHOB B aTOMe

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

Uro onpepensieT pusnuecKuid CMbIC/I HOMepa Nepuojia B MepUOANYecKou cucreme?
CXOZHble (PM3UKO-XUMUUECKHe CBOKCTBA 3/IEMEHTOB IaHHOT0 Nepro/ia
MeTa/UTnYecKrie CBOMCTBA C/ieBa HAllpaBo 0C/1abeBaroT
+YKCJI0 37IeKTPOHHBIX YPOBHEH B aTOMax paBHO HOMepy Ilepuoja
CBOMCTBA 371eMEHTOB EPUOJUUYECKH TOBTOPSIFOTCS

Bbibepume o0uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»

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

XuMuM?
+CIMOCOOHOCTBIO aTOMa OT/JABATh JIEKTPOHBI
CrIOCOOHOCTHIO pearupoBaTh C HemMeTasylaMU
BeJIMUMHOM 3/IeKTPOOTPULIATE/TbHOCTH
CTPOEHWEeM KpUCTa/l/INyeCKOW peleTKU
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Bbibepume 00uH npasuibHbIl 0meem U Haxcmume KHONKY «/lanee»
Kakue cBoHiCTBa yCH/IMBAIOTCA Y XUMHYECKHX 3/IEMEHTOB IJIaBHBIX MOATPYIII C yBe-
JINYeHueM aTOMHOro Homepa?
+MeTa/l/IMuecKre CBOMCTBa
HemeTasyTnuecKre CBOMCTBa
XUMUYecKast aKTHBHOCTh
pacTBOPUMOCTH B BOJie
Bblbepume 00uH npasuibHbIli omeem u Hax3cmume KHONKYy «/lanee»
Kakue cBoliCTBa yCH/IMBAIOTCA Yy XUMHUYECKHX 3/IeMeHTOB B Ipejie/iax nepuo/a cjieBa
Hamnpaso?
MeTasTmuecKuii 6/1eck
3JIeEKTPOTIPOBOHOCTD
+OKUC/UTe/IbHbIE CBOMCTBA
OTHOCHTeJIbHAS TVIOTHOCTh
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Kakue xumMuueckue 3/1eMeHTBI Paciio/I0KeHbI B MOPs/AKe BO3pPacTaHUs 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 CIIOCOOHOCTH
aToMOB XUMHUYECKHX 3/IeMeHTOB PacTeT C:
yBeIMueHHeM Urciia HeTPOHOB B siipe
yMeHbIIIeHHeM pajinyca aTOMOB
yBeJIMUeHHeM UKc/ia 37IeKTPOHOB Ha BHEIIIHEM SHepreThyeckoM YPOBHE
+yBe/MuUeHreM paJjuyca aTOMOB
Bbibepume 00uH npaguibHblll omeem U Haxcmume KHONKY «/lanee»
Yucs10 3/1eKTpoHOB B uoHe Fe?" cocraBisier:
23
+24
26
56
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Yemy paBHO 4 C/I0 CBOOOAHBIX 3d opOuTaseil B aToMe LIMHKA?
5
+0
1
2
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
B no0ouHbIX MOATpyNNax MeEPUOANMYECKOH CHCTEMbI BOCCTAaHOBHUTE/IbHAA CIIOCOOHOCTH
aTOMOB XUMHYECKHX 3/IeMeHTOB PacTeT C :
+yBeJIMueHHeM paiuyca aTOMOB
yYMeHbIIIeHHeM pajinyca aTOMOB
yBeJIMUeHHeM UKc/ia 37IeKTPOHOB Ha BHEIIIHEeM SHepreThyeckoM YPOBHE
yBeJIMUEeHUEM 3apsifia sapa
Bbibepume o0uH npaguibHbIll omeem U Haxcmume KHONKY «/lanee»
Yemy paBHO MaccoBOe YHC/I0 aToMa?
YKC/Ty IPOTOHOB B aTOMe
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YKC/Ty 3/IeKTPOHOB B aTOMe
YKMC/Ty HeTPOHOB B aTOMe
+UKC/ly HYK/IOHOB B aTOMe
Bblbepume 00uH npasuibHbIli omeem u Hax3cmume KHONKYy «/lanee»
YeMy paBHO YHC/I0 HEUTPOHOB B aToMe 15 P?
31
16
+15
46
Bblbepume 00uH npasuibHbIli omeem u Hax3cmume KHONKYy «/lanee»
Kakoe KBaHTOBOe YH(/I0 XapaKTepU3yeT HalpaB/ieHHe 3JIEKTPOHHOr0 00/1aKa B Mpo-
CTpaHCTBe?
n
1
+ ml
ms
Bbibepume 00uH npasuibHbIl 0meem U Haxcmume KHONKY «/lanee»
Kakue 3HaueHUsi MIPUHUMAaeT MarHUTHOe KBAaHTOBOE YK (JI0 A/isA 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 3/71IeMeHTa HMEeKT 3/IeKTPOHHYI0 KOH(UTypaL|io BHEIIIHero C/I0:
4s24p°?
+35Br
7N
33AS
23V
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
YeM OT/IMYAKOTCA aTOMBbI U30TOIMOB OfHOTO /IeMeHTa?
YMCJIOM TIPOTOHOB
+4KC/IOM HEHTPOHOB
YKMCJIOM 3J/IEKTPOHOB
3apsiioM siipa
Bbibepume 00uH npasuibHbIl 0meem U Haxcmume KHONKY «/lanee»
Yemy paBHO MacCcOBOe YUC/I0 a30Ta 7N, KOTOPbIH CO/Iep>KUT 8 HeHTPOHOB?
14
+15
16
17
Bbibepume 00uH npasuibHbIll 0meem U Haxcmume KHONKY «/lanee»
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Kakue 3HaueHHsA MPUHUMAeT 0pOHUTaIbHOe KBAHTOBOE YK C/IO /I/ISi BTOPOr0 SHEPreTH-
YecKoro ypoBHs?
0, 1,2
-2,-1,0,1,2
+0, 1
1
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
Kak o603HauaeTcsi mOAypoOBeHb, /1A KoTtoporon =4 ul=0?
af
4d
4p
+4s
Bbibepume 00uH npasuibHbIll omeem u Haxcmume KHONKY «/lanee»
ATOMBI, KAKOIr'0 3/IeMeHTa UMEIOT Y/IeKTPOHHYI KOH(QUIYPAIHI0 BHELIHero
aios:...3s*3p*?
6C
1451
+16S
24Cr
Bbibepume 00uH npasuibHbIll omeem U Haxcmume KHONKY «/lanee»
dnexkTpoHHas ¢opmy/ia aroma 1s°2s?2p®3s?3p3. Omnpejenure 3/1eMeHT U BO3MOXKHbIE
CTeneHH OKHUC/IeHUs
+3, +5. As
+4, +6. S
++3, +5. P
+3, +6. P
Bblbepume 00uH npasuwibHbll 0Meem u Haj}cmume KHONKY «/laneex»
Jnia aroma ssementa ¢ (popmyJioii 1 s2s?2p®3s23p®4s? onpepgennure aromMHbIE HOMep
12
+ 20
50
19
Bblbepume 00uH npagu/ibHbll OMeem u Haj}cmume KHONKY «/laneex»
JInia aromMa € 3/1eKTPOHHON (OPMY/I0Hi BHELIHUX 3JIEKTPOHOB yKaxuTe 4 s?3d!%4p?
YHC/I0 HEeCNApPeHHbIX 31eKTPOHOB B OCHOBHOM COCTOSIHMM aToMa
5
6
+2
4
Bblbepume 00uH npaguibHbll 0Meem u Haj}cmume KHONKY «/laneex»
YKaxkuTe 3/1eKTpoHHYI0 ¢dopMy/y aTroma ¢ropa.
1522s22pb
1s22s22p?
+1s522s22p°
1s225%2p°3s?
Bblbepume 00uH npagu/ibHbll 0Meem u Haj}cmume KHONKY «/laneex
JIia psAAa 4YacTUL] YKaKHTe Te, A/l KOTOPbIX 31eKTPOHHBIE (POpMyY/IbI OJUHAKO-
BbI .
Cl-, F, Br-
Li*, Na*, K*
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+Mg?* , F, Na*

N, O, F
Bblbepume 00uH npasu/ibHbI 8ApUAHmM omeema U Haxcmume KHONKY «/laneex
YKaxuTe IOJHYI0 3JIEKTPOHHYIO (hopMy/ay aToma 23V B OCHOBHOM COCTOSIHHH,
pacnosaras opOuTanM (3HepreTHyeckde MOAYyPOBHH) B COOTBETCTBHHM C yBe/IHYeHH-
eM sHeprud. Onpejgenure HaGop 4YeThbIpeX KBAHTOBBIX UHCEI /I/IA MOC/IEHEr0 3/1eK-
TPOHA /JaHHOI0 3/IEMEHTa .

1522s22p®3s23p%3d*4s?; n = 4;1 = 0; ml = 0; ms = %

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

1522s22p%3s23p83d*4s?; n =3;1 =2; ml = 1; ms = 1

1s22s22p63s?3p®4s23d*; n=3;1 =2; ml =-1; ms =%
Bbibepume 00uH npasuibHbIl 6APUAHM OMEema U HaxXcmume KHONKYy «/lanee»
YKaxure IO0JIHYI0 3/1eKTPOHHYI0 (hopMy/y aToma 30Zn B OCHOBHOM COCTOSIHMH,
pacmo/iaras opOuTanu (3HepreTHyeckde IOAYPOBHH) B COOTBETCTBHH C YyBe/JH4Ye-
HHEM pacCToAHMA OT sAjapa. OnpejgenuTe HAGOP UeTbIpeX KBAHTOBBLIX YHCET JIA
IOC/IeJHer0 3/IeKTPOHA JAHHOIO 3/1eMeHTa

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

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

1s22s22pf3s?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»
YKaKuTe MO/IHYI0 3J1eKTPOHHYK (opMmysy aroma 5P B B030Y)KJE€HHOM COCTOSHHUH
(P*), u uona P3",

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

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

P* 1 s?2s?2p®3s23p?; P3* 1 s22522pb3s23p°.

P* 1 s225%2p®3s23p3; P3* 1 s22522p53s°3p°.
Bblbepume 00uH npasgu/ibHbIl 8ApUAHmM omeema u HajXcmume KHONKY «/Zlaneex»
YKaxuTe I0/IHYI0 3/1eKTPOHHYI0 (hopMy/ly aToMa B OCHOBHOM COCTOSIHHH, PacIio-
Jaras opouTaM (IHepreTHYecKHe MOAYPOBHHM) B COOTBETCTBHH C yBe/IMUEHHEM
PacCTOSIHUSA OT sifipa, eC/IM TO0C/IeJHeMy 3/IEKTPOHY /JaHHOI0 3/1eMeHTa COOTBET-
CTBYOT Cjiefyloljue KBaHTOBbIe uucaa: n =3; 1=2; ml=-1; ms = -%. Kakoii 3T0
3/IeMeHT?

1522s22p%3s23p63d24s? ; 22Ti;

1522s22p®3s23p®3d24s? ; 29Cu;

+15%2522p®3s23p®4s23d? ; 22Ti;

1522s22p®3s23p®4s23d? ; 29Cu.
Bbl6epume 00uH npasu/ibHbIl 8APUAHM Omeema U HaxXcmume KHONKy «/laneex»
YKaKuTe MMO/IHYI0 3/IEKTPOHHYI0 (opMyJly aToma 16S BO BCeX BO3MOXKHBIX B0O30YK-
JIeHHBbIX cOCTOAHMAX (S*).

1522s22p°3s23p*; 15%2s?2p°®3s23p33d!

1522522p83s23p*; 1522522p€3s!3p33d?

+1522522p63s23p33d!; 1s22522p°®3s!3p33d?

1s22s22p®3s!3p33d?; 1s22522p®3s23pf3d24s?
Bblbepume 00uH npasu/ibHbIl 8ApUAHmM omeema u Haxcmume KHONKY «/Zlaneex»
OKHC/IMTe/IeM WM BOCCTaHOBUTE/IEM MOIYT ObITh aToMm oF u mon F-,

+9F — TOJILKO OKUC/IUTeb ;F~ —He OKUC/IUTe/b , He BOCCTAaHOBUTE/Ib

oF — ¥ OKUC/IUTe/Ib ¥ BOCCTAHOBUTEIb, F~ — TOJIBKO BOCCTaHOBUTEJIb

oF — ToibKO Okuc/mTens ; F~— TOJMIBKO BOCCTaHOBUTE/b

9F— — To/ILKO OKMUCIUTeNb ; F~ — ¥ OKUC/IUTe/Ib ¥ BOCCTaHOBUTE/Ib
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Bbibepume 00uH npasu/ibHbIll 6apuaHm omeemad U HaxXcmume KHONKY «/lanee».
Pacnonoxure caepywomue opouTanu ( dHepreTuyecKue MOAyPOBHHM) B MOPsIAKe
BO3pacTaHusa 3Heprum: 3p, 3s, 3d, 4s, 4p. Vicnonb30BaHHe KAaKOro mnpaBH/ia IMO3BO-
JisieT MOATBepJUTh [aHHYH C/1e[0BaTe/JIbHOCTh?

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»
Pacnonoxxure cieaywimpe opburanu ( YHepreTHyecKue NMOoAypoOBHH) B MOPSJKe BO3-
pacTranusa >Hepruu: 4s, 4p, 4d, 5s, 5p. cno/ib30BaHue KAaKOro NMpaBu/ia MO3B0JIsIeT
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 npaBuia 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»
YKaxuTe, B KaKMX U3 IMpPHBeleHHbIX HWKe MOJIeKy/l KpPaTHOCTh CBSI3U paBHa
ABYM:

+02

N»

Cly

+C2H>
Bbibepume 00uH npasuibHbIll 8aApUAHM Omeema U Haxcmume KHONKYy «/lanee»
YKaxure, B KaKux U3 MNPUBEJIeHHbIX HWKe MOJIeKYy/Jl KPaTHOCThb CBSI3U PpaBHA TpeM

O2

+Np>

Cly

Ho
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
YKaxuTe Mo0JIEKY/ly, B KOTOPOH CTeleHb HOHHOCTH HauO0o/bIas

HCI

HBr

HI

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

+HO

+H> SO4

Cl

H>
Bbibepume 00uH npaguibHbIll BapuaHm omeema U Haxcmume KHONKy «/laneex»
YKkaxuTe MoOJIeKy/bl, B KOTOPHIX HMeeTcsi CBSi3b, 00pa3oBaHHasi MO JOHOPHO - K-
HenTOPHOMY MeXaHHM3MY:

O2

N>

Ch

+NH4+
Bbibepume HeCK0/bKO NpasuibHbIX 6APUAHMO8 OmMeema U Haxcmume KHONKY «/lanee»
YKaxXuTe COeJMHEHHs, B KOTOPbIX HMEITCA Sp°- rubpuaHbIe OpOUTa/IH :

16



+HO

+NH3

HCl

CO
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
YKaute coejuHeHMs , MOJIEKY/IbI KOTOPbIX HMMEKT JHHeIHHOe CTPOeHHe :

+CO2

H>O

NH3

CCly
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
YKaxuTre coejuHeHHs , B KOTOPbIX ¢opMa MoJieKy/l TPUroOHa/IbHasA NUpaMHAQA:

CO2

NOz

+NH3

BF3
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Ykaxure coeJUHEeHHsI, B KOTOPbIX OpOMUTa/M LEeHTPA/bHOI0 aToMa HAXOJATCA B
sp3- rubpugU3aLyy :

+CHa4

BF3

CO

COso.
Bbibepume HeCKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
YKaxuTe BelllecTBa, KOTOPbIe 00pa3oBaHbl 3a CYET KOBAJIeHTHOW HENo/IsIPHOM
CBSI3U:

SOz

+02

P>0s

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

+KCl

NO2

P205

+Nal
Bbibepume HeCK0/bKO NpasuibHbIX 6APUAHMO8 OmMeema U Haxcmume KHONKY «/lanee»
YkaKkuTe coeUHEeHHs], B KOTOPBbIX KOBA/ICHTHasl CBf3b 00pa3oBaHa TO/IbKO II0
00MeHHOMY MexXaHH3MY:

+H3POq4

NH4Cl

[BF4]-

+ H,SOs3
Bbibepume 00uH npaguibHbIll BApUAHM omeema U Haxcmume KHONKYy «/lasneex»
Kakue okcuapl OyayT uMeTh 0o0Jiee MOIAPHYI0 CBA3b: OKCHABI MeTa/L/IOB I rpynmbl
IJIaBHOM MOArpynnbl WM OKcHAbI Meta/uioB Il rpynnbl riiaBHoW noarpynnei? B
BBIODAHHONM TMOJArPyNIle YKa)KUTE 3/IEMEHT, OKCHJ KOTOPOro MMeeT Haubosiee Tmo-
JIAPHYIO CBA3b.

OKCH/bI MeTa/I/IOB [ rpynmel riaaBHOM noArpymsl, LioO

+0OKCH/bl MeTa/IoB | rpynmel raBHOM noArpymnisbl, FroO
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okcuzbl Metas/utoB 11 rpynmsl riiaBHOM noArpymniel, BeO

oKcubl MeTasiioB 11 rpymmel rinaBHOM noArpyrtbl, RaO
Bbibepume HecKo/bKO NpasuibHbIX 6APUAHMO8 omeema U HaMdcmume KHONKY «/lanee»
YKaxure coeauHeHMs, MeX/[y MOJIeKy/JlaMH KOTOPbIX BO3MOXXHa BO/OpPOAHAs
CBA3b:

+NH3

+HF

+H>0

02

Tema 3. Xvimrueckasi TepMOJMHAMHKA U KHHETUKA
Bomnpocs! asis codecejoBaHNA:
1. YTo n3yyaeT XuMmruueckasi TepMOJMHaMUKA?
2. CKOpOCTH TIPOTeKaHUsl XMMUYEeCKHX MpeBpalleHnd U MeXaHU3Mbl 3TUX TpeBpalleHuH .
3. DHepreTuueckre XapaKTepUCTUKH (PU3NUeCKUX U XUMHUYeCKUX TPOLIeCCOB U CTIOCOOHOCTh
XUMUUYECKUX CHCTEM BBITIOJTHSTD T10JIe3HYI0 PaboTy.
4. YcoBusi CMelleHUsI XUMAUeCKOT0 PaBHOBECHSI.
5. BausiHMe KaTtasn3aTopoB Ha CKOPOCTb XUMUYECKUX MPOLIeCCOB.

Tunosble 3afaum Mo pasfesny

1. Koncranra ckopoctu peakuyu A + 2B « 3C paBHa 0,8. HauasbHble KOHLIeHTpaLu
BellecTB A u B paBHbl cooTBeTcTBeHHO 2,0 M u 3,0 M. BprruncimTe CKOPOCTh peakLiuu B
HauajbHbI MOMEHT U KOr/Zia KOHL|eHTpaLus BelecTBa B crana paBHoit 0,6 M.

2. KoHcraHTta ckopoctu peakuyu 2 A + B « 2C paBHa 0,6. HauanbHble KOHLIEHTpa-
1 BeilecTs A v B paBHbI cooTBeTcTBeHHO 0,4 M 1 0,5 M. BblunciuTe CKOPOCTh peakLjuu B
Haya/bHbI MOMEHT Y B MOMEHT, KOT/jJa KOHLIeHTpalus BelllecTBa A yMmeHbLIuTCs Ha 0,2 M.

3. YUepe3 10 MuHyT nocsie Havasa peakiyu 3 A + B « 2 C KOHL|eHTpaL1y BelecTB A,
B u C cocraBuiu coorBetctBeHHo 0,3 M, 0,1 M u 0,04 M. KoHCTaHTa CKOPOCTUA peakLuu
paBHa 0,5. BbiunciuTe CKOpPOCTh peakluM B HayalbHbI MOMEHT U 4epe3 10 MUHYT mocse
Hayvasia peakLiy.

4. KoHCTaHTa CKOPOCTU peakLiMy pas3/iokeHUs okcuzja asorta (I) Ha a30T u Kucaopos
paBHa 5 x 10 * . McxomgHas KoHieHTpaius okcuga asora (I) pasaa 4,0 M. Belunciure
Haya/bHYI0 CKOPOCTb peakLiuu U ee CKOPOCTb, Korza pa3noxurcs 40% okcuga asota (I).

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

6. KoHcTaHTa paBHOBeCcHs IpU CHMHTe3e aMMMaka U3 asoTa U BOJOpoza, pasHa 0,1.
PaBHOBeCHbIe KOHLIEHTpALMK BOAOPOJA U aMMHakKa paBHbl cooTBeTCTBeHHO 0,6 M u 0,2 M.
BblunciuTe HauabHYIO ¥ PABHOBECHYIO KOHLIEHTpAaLUK a30Ta.

7. KoHuenTtpaiuu okcuga cepbl (IV) 1 Kuciopojia 0 peakiiyy ObI/TM COOTBETCTBEHHO
paBHbl 0,03 M u 0,015 M. Ilpu paBHOBecuu KoHLeHTpaLus okcuza cepol (IV) ctana paBHOM
0,01 M. BbrurciuTe paBHOBeCHbIe KOHLIEHTpaLMM KUC/I0poJa, okcruga cepsl (VI) v KoHCTaH-
Ty paBHOBecus: SO2 +02 « SO3

8. PaBHOBecHe mpoliecca pa3nokeHus okcuza a3zota (IV) Ha okcup azota (I1) u kucio-
PO/, YCTaHOBUJIOCH TIPM KOHLIeHTpaLusax okcuza aszota (IV), okcuza asora (II) u kucimoposa,
paBHbIX cootBeTcTBeHHO 0,08 M, 0,02 M u 0,01 M. BbluMc/MTh KOHCTaHTy paBHOBECHUS U
HauasibHble KOHLIEHTPaLA UCXOJHbIX BEIleCTB.

9. KoHcTraHTa paBHOBecusi romoreHHou cuctemMel AB «~ A + B paBHa 0,06. PaBHo-
BeCHasi KOHLleHTpaLys BeljectBa A paBHa 0,03 M. HaliTh Haua/ibHyt0 KOHLIEHTpAL[MIO Bellje-
ctBa AB. Kakas 107151 5TOro BelllecTBa pas/ioxuiacb K MOMEHTY YCTaHOB/IEHUS] PaBHOBeCHs?
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10. PaBHOBecue B cucteMe A + B « 2 AB yCTaHOBWUJIOCH TIPU KOHLIEHTpaLUAX Be-
ujectB A, B u AB, paBHbIX cooTBeTCTBeHHO, 0,04 M, 0,02 M u 0,06 M. BbrunciuTe KOHCTaH-
Ty PaBHOBECHS U Haua/lbHble KOHLIEHTPAL[MX UCXOJHBIX BellleCTB.

11. B romorenHoli cucteme A + B « 2C paBHOBeCHble KOHIIeHTpALUM BelllecTB A, B
u C paBHbl cootBeTcTBeHHO 0,12 M, 0,12 M u 0,06 M. Beiuvc/iute KOHCTaHTY PaBHOBECUS U
Haya/lbHbIe KOHLIEHTpAaLUK BeljecTB A U B.

®DoHA TeCTOBBIX 3ailaHUM /I/IAl TEKYI[ero KOHTPOJ/Is1 3HAHUHU M0 TeMe:
Bbibepume 00uH npasuibHbIll 8apUAHM omeema U Haxcmume KHONKYy «/lanee»
CTaHJapTHBIM COCTOSIHMEM BeLlecTBa fAB/IAETCA :
pacTBOpeHHOe BelleCcTBO C KoHLeHTpaluel 1 moas/ 1 1ipu 0°Cu 1 atm .

yucroe BeljectBo npu 0°Cu 1 atm

pacTBOpPeHHOe BeleCTBO C KOHLeHTpaluel 1 Mob/ 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 H CyMM SHTA/IbIUH
00pa30BaHUA HMCXOJHBIX BEIIECTB C Y4YeTOM CTEXHOMETPHYeCKUX Ko03¢duijueHToB
B YPaBHEHHMH XMMHUeCKOW peakLliy IPU P = const, Ha3bIBaeTcd :

BHYTPEHHel >SHeprved CHUCTeMbI

SHTAJIbIIMEN pa3/ioyKeHUs BelllecTBa

+TerioBbIM 3((HEeKTOM XUMUUECKOM peakliuu

V3MeHeHHEeM 5HTaJIbITUU XMMHUUYeCKOW peakLun
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»

Cucrema Ha3bIBaeTCcsi TOMOTeHHOM, eC/H :
BCe Bell[eCTBa HaXOATCS B OJWUHAKOBOM arperaTHOM COCTOSIHUM;
BCe Bell[eCTBA HAaXOJATCA B Pa3/IMUHBbIX arperaTHbIX COCTOSIHUSX;

OHa COCTOUT M3 YaCTHUL] pPa3/IMUHbIX BeLeCTB, Pa3/IMYHOr0

arperaTHOro0 COCTOSIHWSI, PABHOMEPHO pacrpe/eeHHbIX OTHOCH-

TeJIbHO APYTr ApPYyra;
+0Ha OJHOPOJHA BO BCeX CBOMX TOYKAaX M0 XMMHYECKOMY COCTaBy U CBOWCTBaM U He
COZIEP>KUT TPaHULIbI paszena
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»

JHTA/IbNUA XapaKTepu3yeT:

BHYTPEHHIOI0 SHEPryI0 BelleCTBa

+TersiocoZepkaHue BelljecTBa

CTpeMJ/IEHHe Bel|eCTBa BCTYIUTb B XUMUYECKYHO PEaKLUIO
TeTUIOTy 00pa3oBaHMsI BeIeCTBa, B3SITYIO C TIPOTUBOIIOJIOXHBIM 3HAKOM
Bbibepume 00uH npaguibHbIll BapuaHm omeema U Haxcmume KHONKYy «/lasneex»

OHTa/IbNUA 00Pa30BaHuUsI BelleCTBA XapaKTepHu3yeT:

TeTIoTy o6pa3oBaHus 1 T C/IOXKHOTO BeIlecTBa M3 TIPOCTHIX BEIeCTB ;
+Teryioty obpa3oBaHus 1 MOJIb C/IOKHOTO BeI[eCTBA 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 KHONKY «/lanee»

J/I1 XUMHYeCKHX peaklMi, MPOTeKawIiUX MPU CTaHJapPTHBIX YC/JIOBHSAX , BEPHO
ciaefyomiee :

HJOTePMHUECKHEe DeakLMM He MOTyT IpPOTeKaTb CaMOITPOM3BOJIBHO ;
SHJ0TepMUYECKHe peakLMM MOTYT IPOTeKaTb MPU TIOBBILIEHHBIX TeMmreparypax, eciu
W3MeHeHHe SHTPOIHU TIPH 3TOM OyZeT MoJIOKUTeTbHBIM ;
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3H/I0TepMUYECKHe peakldd MOTYT MpOTeKaTb IMpPU TOBBILLIEHHbIX TeMIlepaTypax, ecid
M3MeHeHUe SHTa/IbITUU TIpU 3TOM Oy/ieT OTpULiaTebHbIM ;

+3HZOTepMUYeCKre PeakL[iM MOTYT TPOTeKaTb TMpU JHOOBIX
TeMIlepaTtypax, eciM HW3MeHeHHe 3Heprud ['nbbca mpu 3ToM OyJeT OTpULIaTeTbHBIM .
Bbibepume HecKo/bKO NpasuibHbIX 6APUAHMO8 omeema U Hajdcmume KHONKY «/lanee»
He nmpou3Bopasi BbIUMC/IeHHH, YKaXKHUTe, AJIA KaKUX U3 TEPeUHC/JIeHHBIX HIDKe Mpo-
1{eCCOB M3MeHeHHe SHTPOIIUH M0JI0KUTE/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 (r)
Bbibepume 00uH npasuibHbIll BApUAHM omeema U Haxcmume KHONKYy «/lanee»
Jn1s KakuX NporeccoB m3MeHeHHe 3Hepruu I'm60ca Oyjer orpunarenbHo mpu 260
K u HopMaibHOM aTMOC()epHOM /iaB/IeHUH

TasiHUS J1bJja

TIJIaB/IeHUs JKeJe3a

+KpUCTa/I/IN3aLMd BOJbI

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

HabJTr0/1aeTcst pU JIIOOBIX  YC/IOBUSIX

He HaOJII0ZAeTCsi MPU JIFOOBIX YCIOBUSIX

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

He HaO/MOAAThCS

BO3MO)KHO TIPM Ha/IMUMK HEOOXOZMMOro peareHTa
Bbibepume 00uH npasuibHbIll 8ApUAHM Omeema U Haxcmume KHONKYy «/lanee»
TepmoauHaMuuyeckass (yHKI[Us, KOTOpasA XapaKTepu3yeT Mepy YyHOpsiJ04YeHHOCTH
CHCTEMBI WIM Mepy Oecnopsiika, Ha3bIBaeTCs :

+3HTpONUen

SHTa/bINeN

CBOOO/IHOV 3Hepruei

sHepruer ['mb6ca
Bbibepume o0uH npaguibHbIll BapuUaHmM omeema U Haxcmume KHONKYy «/lasneex»
Yemy paBHa Temsiora oOpa3oBanusa N>O(r ) B TepMOXMMHYECKOW peakIUu
C(rpadwurt ) + 2N O(r ) = CO2( 1 )+ 2N2( 1 );
A H°(peakuus) = — 557,5 k/hx; A H°(CO2) =—393,5 k/[)x / MoJIb.

—164 x/Ix / MOJib

—82 k[Ix / Mmomnb

++82 k/I>K /MOJIb

+164 /X / MmoJib
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
Yemy paBeH TemioBou 3(¢eKkT peakiiuu
2Mg (kp) + CO2(r) =2MgO(xp ) + C (rpadur)
A H° (CO2) =-393,5 x/Ixx / mosb; A H°(MgO) = -601,8 x/[)x / MoJb.

+-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/x Temnorsl. CiiefoBa-
Te/IbHO:

+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»
3aBHCMMOCTb CKOPOCTH XMMHMUYECKON peakiiuy OT KOHLIeHTpaLM{ pearupyrouux
BellleCTB yCTaHaB/IUBaeT:

+3aKO0H JIeUCTBYIOIIIMX MacC /i TOMOT'eHHbIX peaKI|uii

nipaBwio BauTt- ['odda

3aKOH pa30aryieHrst OcTBanba

ypaBHeHMe ['nb6ca
Bbibepume 00uH npasuibHbIll 8ApUAHM omeema U Haxcmume KHONKYy «/lanee»
N3mMeHeHMe KOHILIeHTPAllMd pearupyroLiuX BellecTB B eAUHHUI]y BpeMeHH B eJH-
HUIle o0BeMa WIM YHC/IO0 3/IEMEHTAPHBIX aKTOB B3aUMOJEHCTBHUSI B €AMHHUIY Bpe-
MEHHM B e[lHHHIIe 00beMa Ha3bIBAeTCA :

MOPSAKOM peakLun

+CKOpPOCTBIO pE€aKLiu

MeXaHM3MOM peakLu1

SHepryverd peakLyu
Bbibepume 00uH npasuibHbIll 8APUAHM OMeema U HaXcmume KHONKY «/lanee».
KoHcTaHTa CKOpPOCTH XMMHYeCKOM peaklui HU3MEeHUTCS, eC/I4 B CHCTeMe:

+HU3MEHUTb TEMIIEpPATYypy

BBECTH KaTaau3aTop

BBECTH HWHTHOUTOP

W3MEHUTb KOHL|eHTpaL[M1 Pearupyroliux BellecTB
Bbibepume 00uH npasuibHbIll 8apUAHM Omeema U Haxcmume KHONKYy «/lanee»
CKOpOCTh KaKHUX XMMHUYECKHUX peakldil yBeIMYMBAeTCHA C POCTOM TeMIlepaTyphl :

NFOOBIX

HUKaKUX

5K30TepMUUYECKHUX

+3HA0TEPMHUYECKUX
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
YBenuueHHe CKOPOCTHM XMMHUYeCKOW peaklMyd NMPH TMOBbIIIEHHH TeMIlepaTypbl
00BSICHAIETCSH:

yYMEHbLIEHVeM YMCJIa CTOJIKHOBEHUH MeXAy MOJIeKyJ/1aMu

yBe/IM4eHreM MOTeHLMa/IbHOW SHePTrUr MOJIEKYT

+yBe/IMYeHUeM UKMCJ/ia aKTUBHBIX MOJIEKYJT

yMeHbIlIeHHeM 3Hepryuy akTUBaLUr
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
JelicTBHe KaTajn3aTopa 00BACHAETCS TeM, UTo:

+B TNPUCYTCTBUM Karaau3aTtopa peakuus WJeT JApPyruM Iy-

TeM — yepe3 SHepreTUuecku 6osiee JOCTYIHbIE CTaJuH ;

KaTa/n3aTOp CHW)KAeT SHEepPrui0 aKTHUBALUY;

KaTaau3aTop CMeLjaeT XUMHUUeCKOe paBHOBECHe peakKLUU

B CTOPOHY 00pa30BaHUs MPOJYKTOB,;
B TIPUCYTCTBUM KaTaju3aTopa YyBeJIUUMBAeTCs UYUC/IO0 CTOJTKHOBEHUM MOJIEKYII.
Bbibepume 00uH npaguibHbIll 8APUAHM OMeema U Haxcmume KHONKYy «/lanee»
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Ecnu paBneHne B peakIlMOHHOM CHCTeMe NMOHHM3UTH B 2 pa3a, CKOPOCTb peakLuu
2NO + 02 - 2NOg:

YMEHBIIUTCSA B 2 pa3a

yBeMUUTCS B 4 pasa

+yMeHbIIUTCA B 8 pa3s

yBeJIMUUTCS B 2 pasa
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
MaremaTuyecKuM BbIpaXkeHHeM 3aKOHA [AeHCTBYIOIIMX Macc
s peakuyyu CO2(r) +4Ha(r) = CHy(r ) + 2H2 O(r ) siBsieTcA :

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 npasuibHblil 6apuaHm omeema U Haxcmume KHONKY «/laneex»
CKOpOCTh XMMHYECKOH pPeaKI|uM AB/IAeTCS BBICOKOM, eC/H :

SHeprusi akTUBAaLUU BbICOKas

5Heprus akTuBaLu pasHa 0

+3Heprusi akTUBaLuu HU3Kas

SHeprusi akTUBaLUM Cpe/HsIs
Bbibepume 00uH npasu/ibHbIil 6apuaHm omeema U HaxXcmume KHONKYy «/laneex»
IIpu yBemmuenuu TeMmmeparypbl Ha 40 °C ckopocTb peakiuu Bo3pocia B 81 pas,
TeMinepaTrypHblii K03 (UIHeHT CKOPOCTH peaKIjuH paBeH:

2

4

+3

5

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/laneex»
Ha cKo/IbKo rpafiycoB c¢/iefyeT NOBBICUTh TeMIIepaTypy ra3000pa3Hoil cMecH AJIs
yBe/IMUeHUs CKOPOCTH peakiuu B 16 pa3 TemmneparypHbiii K03¢¢unyieHT paBeH 2:
20°C
30°C
+40°C
50°C
Bbibepume 00uH npasu/ibHbIill 6apuaHm omeema U HaxXcmume KHONKY «/laneex»
Ckopoctb npsmMou peakuuu Hx(r) + In(r) = 2HI (r ) npu noBbIIIeHHH [aB/eHHA B 5
pas3 Bo3pacTeT:
B 5 pa3
+B 25 pa3
B 10 pa3
B 125 pa3
Bbibepume 00uH npaguibHbIll BapUAHM omeema U Haxcmume KHONKYy «/lasneex»
Eciu paB/eHHe CHCTeMbl YBeJIHUYMTCA B 2 pa3a, TO CKOPOCTb XMMHMYeCKOW 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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Ckopocts npsamoit peakiuu COz(r ) + C(rpadur ) = 2CO(r ) npu mnoBBILIEHUH
JaBjieHUsl B 4 pa3a Bo3pacreT:
B 4 pa3a
B 8 pa3
+B 16 pa3
B 32 pasa
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
MareMaTH4YeCcKHM BbIpa)keHHeM 3aKO0Ha /JeMCTBYHWIHUX Macc A/ peaknuu 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(CO) -C (N2~
Bbibepume 00uH npasuibHbIll BapUAHM omeema U Haxcmume KHONKY «/lanee»
Ecmu npu noBbiieHMH TemmnepaTypbl Ha 30° CKOpOCTB peakid yBe/IHMYH/IaCh
B 27 pa3, TeMnepaTypHbIi Ko03()HUI[HEeHT CKOPOCTH peaKiju¥ paBeH:
8
2
4
+3
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Eciu TemnepaTypHbid Ko03¢(QULIEHT CKOPOCTH peakuy paBeH 2, a Temmeparypa
Bo3pocia Ha 20°, TO BO CKOJIBKO pa3 CKOPOCTH peaKIiMH BO3pacTeT?
+4
8
16
32
Bbibepume 00uH npasuibHbIll BApUAHM Omeema U Haxcmume KHONKYy «/lanee»
Eciu 00beM 3aKpbITOM CHCTEMbI, B KOTOPO# YCTAaHOBH/IOCH XMMHYECKOe paBHOBe-
cue 2SOz (r)+ 02(r) - 2SO3 (r ), yMEHbUIUTH :
TO CKOPOCTH TIpIMOW M 0OOpaTHOW peaklUii OCTaHYTCsS DPaBHBIMU;
+CKOPOCTh TIPIMOM peakIMM CTaHeT OoJbllle CKOPOCTH 00-
paTHOUW peakLuy;
CKOpPOCTh TIPSIMOM peakliy CTaHeT MeHbIlle CKOPOCTH 00-
paTHOUW peakLuy;
paBHOBecHe He CMeCTUTCS
Bbibepume 00uH npaguibHbIll BapuUaHmM omeema U Haxcmume KHONKy «/lasneex»
K cMelieHHI0 XUMHUY€CKOr0 paBHOBeCHs peakIuu
4HCI (r) + O2(r) ~ 2 Clz(T1) + 2 H20 (T) B/IEBO B 3aKpbITOH CHCTeMe NpUBeJeT :
nobaByieHre KHC/IOpo/ia
+n00aBsieHre Xyiopa
BBe/leHHe KaTa/iu3aropa
TIOHVDKEeHUE [IaB/IeHUst
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/Ix :
CMeCTHUTCS BJIEBO
CMECTUTCSI BIIPaBO
+He CMeCTUTCA
CKOpPOCTh TIPSIMOHM peakIMyd CTaHeT Oosibllle CKOPOCTH OOpaTHOW peakiuu
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Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
KoHcTaHTa paBHOBecUsl peakKiuu
CO(r) + CaO(Kp) - 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»
PaBHOBecue peakuuu
2ZnS (kp) +302(r) o 2ZnO(xp ) + 2SO2(Kp ), AH <0 cMecTHTCA B/IeBO:

NIpU  yYBeJIMUEHUU KOHLIeHTPaLMu KUCI0poJa

+/10M0JIHATEIbHOM BBeZieHun ZnO

+TIOBBILLIEHUHA TeMIlepaTyphbl

TMOBBILLIEHUU [JJaBJIeHUS
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
KoHcTaHTa XUMHUYeCKOro PaBHOBeCHsI NMOKAa3bIBaeT :
+COOTHOILIEHWe MOJSIPHBIX KOHLIEHTPALMii MPOAYKTOB peakLyd U MCXO/HBIX BellleCTB B
COCTOSTHUM XMMHYeCKOT0 PaBHOBECHS ;
BO CKOJIbKO pa3 MOJIsSIPHbIe KOHIIEHTpAlMd WCXOJHBIX BelecTB 00Jibllie KOHIIeHTPaL|id
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 KOHCTAHTbl PaBHOBeCHsl peaKIUH He BXOJAAT KOHLIEHTPALMU B3au-
MO/IeHCTBYIOIIMX :

ra3o00pa3HbIX BeIIeCTB

JKUJIKUX BeLLeCTB

+ TBepJbIX Bel]eCcTB

PaCcTBOpPEHHBIX BeILeCTB
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
Koncranra paBHoBecusi peakiyuu 2CO(r) + O2(r) =2CO2(r):

+a) Kp =[CO2]¥ [COJ?[02]

6) Kp =[CO2]/[CO]

B) Kp = 1/[CO2]

r) Kp =[COJ/ [COz]
Bbibepume 00uH npaguibHbIll BapuaHm omeema U Haxcmume KHONKy «/lasneex»
PaBHOBecHe peakiyu
CO2(r) + CaO(xp ) = CaCO3( Kp ), AH< 0, cmecTUTCSH BJIeBO:

MpYU TIOBBILLIEHUM [|aB/IeHUS

NoBbIllIeHUH KOHLeHTpauuu CO»

JonoyiHuTe/IbHOM BBegleHnn CaCOs3

+TIOBBILLIEHUHA TeMIlepaTyphbl
Bbibepume 00uH npaguibHbIll 8APUAHM OMeema U Haxcmume KHONKY «/lanee»
B kakoil peakiuu yBe/iMYeHHe o0ObeMa CHCTeMbl He BbI30BET
CMellleHHUs1 PaBHOBeCHS :

2SO2(r )+ O2(r) « 2S0O3(1)

N> O4(F) « 2N02(F)

+H2(r )+ Clx(r) o 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/iH4YeHHe 00beMa CHCTeMbl BbBI30BET CMeIlleHHe PaBHOBeCHsl
B CTOPOHY MCXOJHBIX BellecTB :

2SO 2(r ) +302(r) « 2S03(r)

+N 204(1T) » 2NO2(T)

Ha(r)+ Cl(r) « 2HCI(1)

Ha(r)+I(r) - 2HI(r)

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
PaBHoBecue peakipuu COz(r) + C(rpadur) ~ 2CO(r) nmpv mnoBbIIIEHHH JaBJie-
HUA :

He CMeCTUTCS

CMECTUTCSI B CTOPOHY KOHEYHBIX IIPOJYKTOB

+CMeCTUTCS B CTOPOHY UCXO/JHBIX BellleCTB

W3MEHUTCS IMHENHO

Tema 4. PacTBOpHI
Bomnpocs! ais codecejoBaHNA:
1. IToHsTHE pacTBOpa. DJIEKTPOJIMUTHUECKas: TeOpusi oO0pa3oBaHusi pacTBOpoB. CIiocoObI BBI-
pakeHUs1 KOHLIeHTpaLy pPaCTBOPOB.
2. Oucconmanysi 37eKTPOJUTOB B BOJAHBIX pacTtBopax. Crabble W CUBbHBIE 3JIEKTPOJIUTHL
KoHcTaHTa 1 cTeneHb 371eKTPOIUTHYECKOW JUCCOLaLiUu.
3. Cpeia BOJHBIX PAaCTBOPOB: KUC/Iasl, HEMTpasibHas, 11e/iouHas. Pacuet pH cUIbHBIX U Cla-
ObIX 3/IEKTPOJIUTOB.
4. Peakin noHHOTO 0OMeHa. ['maposn3 costeid.
5. OcHOBHBIE N0/I0)KeHUS] KOOPAWHALMOHHON TEOPUH.
6. OCHOBHBIE TUIbI U HOMEHK/IaTypa KOMILJIEKCHBIX COeZIMHEHU.
7. Ilpvpoja XMMUYeCKOW CBSI3U B KOMILIEKCHBIX COeIMHeHUsX. [lucconyanusi KOMIJIEKCHBIX
coeIMHEHUH B pPaCTBOpax.
Tunossle 3ajauM 10 pasjeny
Pacmeopbi

1. Bblunc/iMTe MOJISJIBHYIO U SKBHUBAJIEHTHYIO KOHL|eHTpauuu 12% -ro pactBopa
cysbdara aMmmoHus ( IOTHOCTh pactBopa 1,069 r/mn).

2. BeluncivTe 3KBUBAJIEHTHYHO KOHLIEHTPALIMIO U MOJISIDHYIO JIO/TH0 CyJib(haTa amtoMu-
Hus B 20% - HOM pacTBOpe MJIOTHOCTBIO 1,226 r/Mil.

3. DKBMBaJ/IeHTHasl KOHLIeHTpaLMsi KapboHaTa HaTpusi B pacTBope MoTHOCThO 1,040
paBHa 0,80 H. Berurcimmre MacCOBYIO OO ¥ MOJISIPHYHO /I0/TF0 KapOOHaTa HaTpusi B PacTBO-
pe.

4. MosnspHas KOHLIeHTpaLsl TUAPOKCH/a HaTpysl B pacTBope IIOTHOCThIO 1,180 pas-
Ha 4,85 M. Berurcivre MacCoOBYHO [I0JF0 TUAPOKCH/IA HATPUSL U MOJISIZIBHOCTb pacTBOPA.

5. KakoBa Macca xjopuja Kasblus, HeoOxoauMasi st ipurotosyieHus 250 mn 2H
pacTtBopa? BeluncinTe MOJISJIBHOCTE PaCTBOPa, €C/IA ero miIoTHOCTh 1,050 r/mit.

6. KakoBa macca kapboHaTta Hatpusi, Heobxoaumas st ipurotoBiaerus 200 ma 0,7 M
pacTtBopa? BeluvciuTe MOJSIPHYIO OO COIM B 3TOM pacTBOpe, ey ero miaotHocts 1,070
/M.

7. CKo/MbKO M1 96% - rO pacTBOpa CepHOM KMCJIOTHI IJIOTHOCTBIO 1,84 r/My1 HY>XHO
B3AThb y1a npyurotossieHys 0,5 i1 0,2 H pactBopa. Beruncivre Mo/siIbHOCTh UCXOJHOIO pac-
TBOpa.

8. Ckombko Ma 6,35 H pactBopa cynbdata amMmmoHMsi (TJIOTHOCTb pactBopa 1,200
/M) HY>KHO B34Tb 211 npyurotosienns 200 mn 10% -ro pactBopa miotHocTsro 1,057 r/min?
BblunciuTe 5KBHBa/IeHTHYIO KOHLIEHTPALIWI0 KOHEYHOr'0 pacTBopa.

9. Berunc/ure MOJIIPHYHO KOHLIEHTPALIWIO U MOJIIPHYHO [O/II0 HUTpaTa Kanus B 20% -
HOM pacTBope M0THOCTEI0 1,056 r/mit.
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10. Kakoit 06bem Bogbl Hy>KHO AobaButh K 300 M1 2,8 H pacTBopa cepHOI KUCTOTHI
1oTHOCTHIO 1,085 r/mn ayist nonydyenust 9% -ro pactBopa? BblumcivuTe MOJSIZIBHOCTD UCXO/I-
HOI'O pacTBopa.

11. BeluncnTe 5KBUBaJIeHTHYO KOHLIEHTPALIUI0 ¥ MaCCOBYHO ZI0JIF0 HUTPAaTa MarHus B
16% -HOM pacTBOpe TI0THOCTBIO 1,127 /M.

®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKyLIlero KOHTPO/1A 3HAaHMI 110 TeMe:
CoomHecume 31emeHMbl 08yX CNUCKOB U HaXdcMume KHONKy «/lanee»
CooTHecuTe Crioco0bl BEIPa)KeH!sI KOHI[eHTPAI{Hil ¥ eJJUHHUIbI H3MepPeHHUsI KOHLIeHTpa-
117071

1. MosisipHas 4. % (25%)

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

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

4. npoLeHTHast 1. Mmonb/n  (25%)
r/MJI

Bbibepume 00uH npasuibHbIll BapUAHM omeema U Haxcmume KHONKYy «/lanee»
IIponieHTHasA 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 KOHLIeHTPaLMs — 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 npasuibHbIll 8ApUAHM Omeema U Haxcmume KHONKYy «/lanee»
CK0/IbKO rPaMMOB PacTBOPEHHOI0 BelllecTBa CoAep>XuTca B 50 r pacTBopa ¢ MaccoBoM
aouieii (B-Ba) = 10%?

10r

20r

+5r

40r
Bblbepume 00uH npasuibHbIll 6ApUAHM OmMeema U Haxcmume KHONKY «/lanee»
CKO0/IbKO M0OJ/IeH PaCTBOPEHHOI'0 BellleCTBa COAeP)XUTCA B 1 J1 JeliuMo/IAPHOr0 pacTBo-
pa?

0,2mo/1b

1moJ1b

+ 0,1Mo07b

0,01momb
Bblbepume 00uH npasuibHbIl 6ApUAHM Omeema U Haxcmume KHONKY «/lanee»
Kakwue u3 c/1eylomux 3/IeKTPO/IMTOB NPH JUCCOLUANUM o0pa3yomux noasl 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 CU/IBHBIMH?

+HCI
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+KOH

HoS

H3POq4
Bbibepume 00uH npasuibHbIll BApUAHM Omeema U Haxcmume KHONKYy «/lanee»
CKO/IbKO HOHOB 00pa3yeTcs npH Aucconuanun Mosiexky sl (NH4)2S04?

2

6

+3

4
Bbibepume HeCcKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
Kakwue 3/1eKTp0o/1MTHI B MOHHOM YPaBHEHHUH CJ1e/lyI01IleH peaKI|UM 3allUuCbIBal0OTCA B BU-
Je HOHOB:

CaCO3

+HI

+Cal>

CO2
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Kakwue BelecTsa 00pa3yioT npu JUCCOLUALMHA HOHBI Mn?*?

KMI‘IO4

+MnClI>

NaxMnOg4

MnO2
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Kakwue 3/1eKTpo/IMThI 00pa3yioT NpH JUCCOLHALIMA X/10pU-UoHbI CI?

KCIO3

+HCI

Ca(CIO):

HCIO
Bbibepume 00uH npaguibHbIll BapuaHm omeema U Haxcmume KHONKy «/lasneex»
Kakue u3 cieyommx 3/1eKTPO/IUTOB SIBJISIIOTCA C/Ia0bIMH?

H2S0O4

NaClI

AI(NO3)3

+H3PO4
Bbibepume HeCK0/bKO NpasuibHbIX 8APUAHMO8 OmMeema U Haxcmume KHONKY «/lanee»
Kakwue BemiectBa B MOHHOM YPaBHEHUH CJIe[lyI0Lled peaKI[UM 3allMCbIBAlOTCA B BU/le
MOJIEKY.JI:

+HaS

Pb(NO3):

+PbS

HNOs3
Bbibepume 00uH npaguibHbIll BapuaHm omeema U Haxcmume KHONKy «/laneex»
Yemy paBHO HOHHOE pou3BeeHue Bojpbl (t = 25°C)?

10—12

10-10

+10—14

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

8
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12
+5
9
Bbibepume 00uH npasuibHbIll BApUAHM Omeema U Haxcmume KHONKYy «/lanee»
Kakue 13 cieAylomnux coJied He M0/BeprawTcsa ruApoan3sy?
PbNO3
+KNO3
Alx(SO4)3
Pb,CO3
Bbibepume HeCcKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
PacTBOpBI, KaKUX 3/IeKTPO/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 ¢enondTanenH okpamuBaercss B MaJIMHOBBIN I[BeT?
+12
4
7
+14
Bbibepume 00uH npasuibHbIll 8ApUAHM Omeema U Haxcmume KHONKYy «/lanee»
Kaky1o okpacKy npuo0peraer JIJaKkMyC B HEHTPa/IbHOH cpejie?
Ma/IMHOBYHO
CUHIOI0
KPaCHYO0
+(10/IeTOBYIO
Bbibepume HeCK0/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxdcmume KHONKY «/lanee»
PacTBopbl, Kakux coJell XxapakTepu3ylTcsa 3HaueHussmu pH < 7?
NaBr
+Cd(NO3)2
+FeCl3
+CuS0Oq4
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
IIpu B3auMo/ieliCTBUH, KAKHX JBYX BelleCTB, IPOUCXO/JUT PeaKI{usa HelTpaau3anuu?
NaCI+AgNO3
BaCI>+H;0O
+NaOH+HNOs3
BaCI>+H;S04
Bbibepume 00uH npaguibHbIll BapuaHm omeema U HaXcmume KHONKYy «/lasneex»
19 M1 11 %-ro pacreopa KOH (p = 1,01 r/cv3) cvemanu
c 200 ma Boabl. PaccuuTaiiTe MOJISIpPHYIO /J0/110 IOJIyYeHHOT0 pacTBopa .
0,0029;
+0,0031;
0,0034;
0,0028 .
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Ha ueittpanusanuio 50 cvm® pacTBopa KHMC/I0TBhI H3pacxogoBaHo 25 cm? 0,5 H. pac-
TBOpa miesiour. YUeMy paBHa MoJiApHas KOHIeHTPAlus SKBHBa/IeHTa (HOpMaJib-
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/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Kakoit 00bem 50 %-ro pacrBopa KOH (p = 1,538 r/ cm3) Tpebyercs J/isi mpuUro-
ToB1eHusa 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»
Bbrunciure MoaApHYyH KoHIeHTpapuio 20 %-ro pacrBopa
xyiopuja Kaaenusa (p = 1,178 r/ ecm3)

4,24 mn

+2,12 Momb/ 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) cmemiaii ¢ 1 1 Bogbl. KakoBa
MoOJIAPHasA KOHLIEHTpaLusA TMO0/Ily4eHHOro 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 oobem 20 %-ro pacrsopa KOH (p = 1,238 1/ cm3)
Tpedyercs ansa npurorossienus 2 1 0,2 M pacrsopa KOH?

100 mn

+90,47 mn

105,5 mn

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

11 %;

+9 %;

10 %;

8 %.
Bbibepume 00uH npaguibHbIll BapuaHm omeema U HaXcmume KHONKYy «/lasneex»
3 r H.SO4 pacrBopeno B 50 mu1 Boabl. UeMy paBHaA MoOJIApHas KOHIleHTpanusa 3KBH-
Ba/IeHTa [JAHHOT'0 PacTBOpa, €C/IM ero IVIOTHOCTb
cocraBaser 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 BapUAHM omeema U Haxcmume KHONKYy «/lasnee»
Omnpepenure maccy 3 %-ro pacrBopa IepoKcHja BOJOpoAa
€T OH moJiydeH nipu pa3basienuun 50 r 30 %- ro pacrBopa .
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100 r
+500 r
5000 r
300 r
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Kakoit 06bem 10 %-ro pacrsopa Na OH (p =1,2 1/ cm?) TpeGyerca a/isi NpUroTos-
nenus 2 1 0,1 M pacrBopa ?
100 mn
90,5 mn
+66,7 M
125,4 mn
Bbibepume 00uH npasuibHbIll BApUAHM omeema U Haxcmume KHONKYy «/lanee»
CKO/IBKO IPaMMOB XJIOPUCTOr0 Ka/iuA HaJ0 PacTBOPHUTH
B90 r 8 %-ro pacrBopa 3TOW CO/IM, UTOOBI TMOJIyYeHHbIH pacTBOp cTan 10 %- m?
+2 1
8r
10T
1r
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
60 r5 %-ro pacrBopa cynb(ara Meau Bbinapuaud Ao 50 r. OnpejennTe MacCoBYHO
J0JII0 COJIM B MOJIyYeHHOM pacTBope .
7 %
8 %
12 %
+6 %
Bbibepume 00uH npasuibHbIll 8ApUAHM Omeema U Haxcmume KHONKYy «/lanee»
Paccuutaiite 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 peakiuii NMPOTEKAKT B pacTBope HeoOpaTtumo?

+K> SO3 + HCI] =

+Nap CO3 + Hy SO4 =

K2SO4 + NaCl =

+KCN + HNO3z =
Bbibepume 00uH npaguibHbIll BApUAHM omeema U Haxcmume KHONKYy «/lasneex»
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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Kakue U3 faHHBIX peaki[uil MPOTEKAKT B PaCTBOpPe HeoO0paTumo?
+Ba(NO 3)2+ Hy SO4 =
Ba(NO 3)>+ NaCl =
+Al(NO 3)3 + KOH =
KOH + HCIO4 =
Bbibepume 00uH npasuibHbIll BApUAHM Omeema U Haxcmume KHONKY «/lanee»
Paccunraure pH u pOH 0,0001 M pacrBopa H>COs3, yunTsiBasg TO0/JbKO IEpPBYIO
CTyNeHb AUCCOLMALIMH .
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 ITPOLeCChI
Tunosble 3afaum Mo pasjeny
OKuc/umenbHO-80cCMaHo8uUMe/1bHble NPOYecChbl
CocTaBbTe ypaBHEHHE OKHCIUTEIbHO-BOCCTAaHOBUTE/NBLHOU peakuuy, WAyLleld o
cnepytoieii cxeme. PaccraBbTe K03 dUIMEHTHl B YypaBHeHUN peakluu. 115 KakJ0l peak-
UM YKaXKUTe, KaKoe BelecTBO fBJISIeTCS OKUC/IUTe/IeM, KaKoe - BOCCTaHOBUTeIeM; Kakoe
BeLL|eCTBO OKUCJISIeTCS], KaKOe - BOCCTaHaBJ/IMBAeTCSl.
. KMnOg4+ H3PO3+ H2SO4 — MnSO4+ H3PO4+ K2SO4 + H20
NaxSOs + KMnO4 + H2O —» NaxSO4 + MnO»> + KOH
KBr + KBrO3 + HySO4 — Br + 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 + H20
MnSO4 + PbO; + HNO3z - HMnO4 + Pb(NO3), + PbSO4 + H,O
FeSO4 + KoCrO7 + HoSOs — Fex(SO4)z + Cra(SO4)3 + KoSO4 + H.O
. KoCrO7 + H3POs + HaSO4 — Cro(SO4)3 + H3PO4 + K2SO4 + HO
. H3AsO3 + KMnO4 + H2SO4 — H3AsO4 + MnSO4 + K>S04 + H2O
[na cnepyroomyx 3ajaHui  COCTaBbTe CXeMy, HalMIIWTe YPaBHEHWS 3/1eKTPOJHBIX
rpoweccoB U BeiurcauTe J/JC rajpBaHUUECKOro 3/IeMeHTa, COCTOSIIIEro M3 JIByX MeTaslioB,
onylieHHbIX 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 3alaHNH [I/Isl TEKYILero KOHTPOJ/isA 3HaHUI 110 TeMe:
CoomHecume 3/1eMeHmbl 08yX CNUCKO8 U HAXcMume KHonKy «/anee»
CooTHecHTe CTeNeHU OKHNC/IeHUs1 MapraHija B COeUHeHUsIX

1. Mn 4. +6 (25%)
2. MnO 1. 0 (25%)
3. KMnO,4 2. +2(25%)
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4. Kz MIIO4

3. +7(25%)

-2

CoomHecume 3/1eMeHmMbl 08yX CNUCKOB U HaXcmume KHONKY «/[anee»
CooTHecuTe CTeNneHH OKHC/IeHHs Cepbl B COeAMHEHHUAX

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»
CooTHecHuTe CTeNeHH OKHC/IeHHsI XpoMa B COeJUHEeHHAX

1.Cr 2. + 3(25%)
2. Cr203 1.0 (25%)

3. K2Cr 207 4. +6 (25%)
4. K2Cr0 4 3. +6 (25%)

+3

Bb16epume HECKO/IbKO npds8u/bHblX 6APpUAHIMO8 Oomeemada u Hax)mume KHONKY «ﬂaﬂee»
YKaxure BeIeCTBd, KOTOPbI€ MOr'yT MNPOAB/IATH TOJ/IBKO OKHC/IUTE/IbHbIE CBOM-

cTBa:
+KClOq4
H>S
PbO>
+K>Cr 207

Bbibepume HeCKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
YKaXuTe BellecTB, KOTOPbIe MOTYT MPOSIB/IATH TOJIbKO BOCCTAaHOBHUTE/IbHbIE CBOW-

CTBaA .
+Fe
+H>S
HNO-
K>Cr 207

Bbibepume HeCKo/bKO NpasuibHbIX 6APUAHMO8 O0mMeema U Haxcmume KHONKY «/lanee»
YKakuTe HOMepa BeINecTB, 00/1aJal0lX OKHC/IUTE/TbHO- BOCCTAHOBHUTE/IBHOM

JIBOMCTBEHHOCTBIO:
PbO;
+HNO;

Al S3
+S

Bbibepume HeCKo0/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
YKaxuTe peakiuH, MPU TMPOTEKAHHH KOTOPHIX a30T MPOSB/sAET OKHUC/IUTETbHbIE

CBOMCTBA :
NH; + 302 =6H20 + N>

+As> O3z + 2HNO3 + H> O = 2H3 AsO 4+ 2NO

Br, + HNO; + HoO = HNO 3 + 2HBr

+3PbS+ 8HNO3 = 3S + 2NO + 3Pb(NO3)2 + 4H.0
Bbibepume Hecko/nbKO npasuibHbIX 6APUAHMOE omeema U Haj)cmume KHONKY «/lanee»
Kakue M3 mnpuBe/leHHbIX HIDKe peakiuil fIBJISITCA OKHMC/INTE/IbHO - BOCCTAHOBH-

Te/IBHBIMM :
+H > + Br, = 2HBr
+Zn + SnCl> = ZnCl2 + Sn
H > S04 + Ba(OH), = BaSO4 + 2H>0O
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NH3 + HCl = NH4Cl
Bbibepume HeCcKo/1bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
B kakux peaknuax KHC/IOPOJ BBINO/HSET POJb BOCCTAaHOBHUTENA ?

+H 202 + HIO3=1, + H O + Oy

+AgNO3 t—- Ag+NO2 +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 PeaK[Uil fB/IAKTCHA pPeaKIjusiMH
BHYTPHUMOJIEKY/ISIPHOTO OKHC/ICHUsI- BOCCTAHOB/ICHUSA?

+(NH 4)2Cr> 07 - Nz + Cr2 O3 + Hx0;

+KCIO3 - KCl + Og;

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

H > + Br; = 2HBr.
Bbibepume HecKo/bKO NpasuibHbIX 6PUAHMO8 omeema U HAMdcmume KHONKY «/lanee»
Kakue U3 peakiuil sIBJSIOTCA PeaknUAMH MeXMOJIEKY/ISIPHOTO0 OKHC/IeHHUsI- BOC-
CTaHOBJIeHHA ?

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

KCIO3 - KCI+ 02

+Ag+ Ho S+ 02 =H O + AgoS

+H > + Br, = 2HBr
Bbibepume HeCKO/bKO NpasuibHbIX 6APUAHMO8 OmMeema U Haxcmume KHONKY «/lanee»
Kakue u3 peakumii sIBJAIOTCA PeaKIUsMH JHCIPONOPIMOHUPOBAHUSA?

+4H3 PO3 =3 + H3 POs + PH3

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

Mg + O, = MgO

Ag+H>S+ 02 =H O+ Ag.S
Bbibepume 00uH npasuibHbIll 8apUAHM Omeema U Haxcmume KHONKYy «/lanee»
Kakoii U3 MeTa/UIOB BBINOJ/IHAET PO/Ib KarToJa B raJlbBaHUUYECKHX 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 KHONKY «/lanee»
Kakoii U3 MeTa/UIOB BBINOJIHAET POJIb aHOAA B ra/IlbBAaHNYECKHX 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 uerpipex Meta/uioB — Ag, Cu, Al, Mg BbiGepuTe mnapy, KoTopasi 00ecreuuT
HauOosbiIee 3Hauenue J/IC .

Ag, Cu

Al, Mg
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Cu, Al

+ Ag, Mg
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Omnpegenure 3HaueHue craHaapTHod J/IC raibBaHUYECKOrO 3jieMeHTa , UCIOJIb3Ys
TOK000Pa3sywIIyl0 Ppeakiui0 , KOTopas NpoTeKkaer 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»
KoHIleHTPallMOHHBIM 3/1eMeHT COCTOMT U3 [IBYX CepeOpsiHbIX
asekTpopoB ¢ C Ag' =10"! mosb/1 y opHOro 3/1eKTpojga U
C Ag*= 10" monn/n y apyroro. Paccuuraiite /IC 3/emeHTa.

+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 H3 CepedpsIHOro 3JIeK TPOJa, MOrPY)KEHHOr0 B
1M pacrBop AgNO3, u cTaHAapTHOr0 BOAOPOAHOrO 1ekTpoAa. Paccumranre J/1C
J/IeMeHTa.

+0,8 B

8,0 B

-0,8 B

0,08 B
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
Onpepenmnte J/IC rajbBaHMYeCKOr0 3/IeMeHTAa, COCTOALEro
U3 MarHMeBOd U >Ke/JIe3HOM IJIAaCTMHOK, MOrpykeHHbix B 1 M pacTBOpbl HMTpPaToB
3THX MeTa/l/IoB .

+1,92 B

0,19 B

-1,92 B

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

+0,1 B

0,01 B

-0,1 B

1B
Bbibepume 00uH npaguibHbIll BapuaHm omeema U Haxcmume KHONKy «/laneex»
Kakoil W3 mNepeuyruc/IeHHBIX HIKE META/UIOB He MOXXeT ObITh MOJIyUeH 3J1eKTPo-
JIN30M PacTBOPOB €ro Coiu?

+Li

Sn

Ag

Bi
Bbibepume 00uH npaguibHbIll 8APUAHM OMeema U Haxcmume KHONKYy «/lanee»
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B kakoii moc/ej0BaTe/IbHOCTH Ha Kartoje OyJyT BOCCTAaHAB/JIMBATHCS KaTHOHBI
metauioB : Cu*?; Zn*%; Ag*; Cr* u3 ux cmecu B BOgHOM pacTBope ?
Cu'?; Zn*%; Ag*; Cr3
Zn+2; Ag*; CI‘+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 JIEKTPO/IM3€e pacilaBa XJIOPH/JA alko-
MHHHUA NpH nponyckanuu 96500 Kin 3sjekrpudecTBa
(H. y.)?
11,2
+5,6
22,4
56
Bbibepume 00uH npasuibHbIll 8apUAHM omeema U HaXcmume KHONKYy «/lanee»
Kakoe koymmuectBo 3ekrpuuectBa ( K1) Heo0xouMo mpomycTuTh 4yepe3 paciuviaB
THAPOKCH/A HATpHusi, YTO0bI Ha aHOJe BBIAEIWIOCH 5,6 1 Kucaopoja ( H.y.)?
1000
96,500
+96500
965
Bbibepume 00uH npasuibHbIll 8ApUAHM Omeema U Haxcmume KHONKYy «/lanee»
Kakasa macca (r) a/lloMMHHSI BbIA@JIUTCS NPHU 3/1€KTPO/IH3e
paciyiaBa XJ/I0pHAA a/JIOMHHHSA, €C/Id Yepe3 3/IEKTPOJIUT MPOMYyCKaThb
96500 K snekTpuuecrBa?
27
3
+9
18
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
IIpu »3sekTpo/iU3e BOJHBIX PAacTBOPOB KaKHX CO/ieM Ha rpa¢uToBOM aHOjAe BbI-
JleisieTcsi KHUCI0poa?
+NaNOQOs3 ; CuSO4 ; CaCOs;
CuCly; CuS; NiBry;
CuCly ; CuS; NaNOs3;
CuS; NiBr; ; CaCOs.
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
Merta/sibl Kakoro psijjla MOryT ObITh MOJIy4eHbI 3/IEKTPO/IM30M PpaciIaBOB HX CO-
Jied U Hé MOTYT OBIThb MOJIyYeHbI IeKTPO/IM30M PACTBOPOB 3THX COJIeH?
+K; Na; Li;
Ba; K; Cd;
Cu; K; Cr;
Na; Cu; Ba.
Bblbepume 00uH npasuibHbIli 6ApUAHM Omeema U Haxcmume KHONKY «/lanee»
Ilpu 3exkTposm3e BoAbl B TedeHHe 1 yaca ObLI0 mosydyeHo 56 1 Bojgopopaa ( H.y.).
Omnpegenure cuay Toka (A), mpouiejiero yepes 3/1eKTpo/m3ep .
1,34
+134
26,8
268
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Bbibepume Hecko/bKO NpaguibHbIX 6APUAHMO8 Oomeema U Hajdcmume KHONKY «/lanee»
Ilpu B3aMMoOJeNiCTBMHM KaKHUX KHCJOT C IJMHKOM Bblfie/ifieTcs BOJAOPOJ :
HNO3z (k)
HNOs(p)
+HCI
+Ha SO4(p)
Bbibepume HecKo/bKO NpasuibHbIX 6APUAHMO8 Oomeema U Hajdcmume KHONKY «/lanee»
Kakue MeTa/ibl MPH B3aMMOJEHCTBHH C COJIAHOW M pa30aB/IeHHOM CEpHOM
KHC/IOTO He BBITECHAKOT W3 HHUX BO/IOPOA:
+Cu
+Ag
Mg
Ba
Bbibepume HeCcKo/bKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
Kakue u3 MeTa/lyIOB BBITECHIOT M3 Ie/ioueil Boopoy ?
+Al;
Mg;
Cu;
+7Zn
Bbibepume 00uH npasuibHbIll BApUAHM Omeema U Haxcmume KHONKYy «/lanee»
C KakuM Hu3 BelecTB Oy/leT pearupoBaTb MeJb?
NaOH
+AgCl
H;O
HCI
Bbibepume HeCKo/IbKO NpasuibHbIX 6APUAHMO8 Omeema U Haxcmume KHONKY «/lanee»
C KakuMu H3 BellecTB 0Oy/eT B3aUMOJeHCTBOBAaTH a/TFOMHHHUM:
+Na OH
KNO2
+HCI
+H> SO4(p)
C KakuMHU M3 BeleCTB HHKe/Ib OyJeT pearMpoBaTh NPH 00BIYHBIX YC/IOBHAX :
H>O
O2
+Ha SO4(p)
+CuSOq4
Bbibepume 00uH npaguibHbIll 8ApUAHM Omeema U Haxcmume KHONKY «/lanee»
Kakoii 43 MeTasl/IOB MaCCMBUPYETCHA NMPH KOHTAaKTe C BO3AYXOM?
Cu
K
Au
+Al
Kakoii U3 Merta/1oB naccuBupyercsa npu KoHrakte ¢ H> SO4( Kk ) Ha xosiope ?
Cu
Au
K
+Al
Ha3oBuTe npogyKT BOCCTAHOB/IEHHUSI CEPHON KOHIIeHTPHMPOBAHHON KHUC/IOTHI NPH
B3aUMO/IeiCTBUM €€ C aKTUBHBIMH MeTa/UIaMH
+HaS
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SOz
S
H>O
Ha3zoBuTe NpPOAYKT BOCCTAaHOB/IE€HHUS CePHON KOHLIEHTPMPOBAHHOM KHC/IOTHI NpH
B3aUMO/IeUCTBHH ee C Ma/I0aKTHMBHBIMHM MeTa/l/laMH
HoS
SO
S
+S02
Kakoii U3 MeTa/yIoB MOXeT BBINOJHATH PO/ib AHOJAHOIO MOKPBHITUA AJisl JKeje3a?
Cu
Ag
Pb
+Mg
Kakoi TMII KOppo3uM — XHMH4YecKasi WM 3/IeKTPOXUMHUYeCKas — pean3yeTrcs
NpU KOHTAaKTe :
1) nuHKa ¢ pa30aB/IeHHOW CEepPHOI KMCJIOTOMH ; 2) a/IIOMHHUS C pa30aB/IeHHOH a30T-
HOU KHCJIOTOM ?
1 — xumunyeckas ; 2 — Xumuyeckas ;
+1 — 3nekTpoxuMHn4YecKas; 2 — 3JIeKTPOXUMUYeCKas;
1 — xumMHueckas ; 2 — 37IeKTPOXUMHUYEeCKasT;
1 — anekTpoxuMHuyeckasi; 2 — Xumuueckas .
YKaxute psj MeTa/UI0B, KOTOpPble MOIYT BBINO/HATH POJib
NPOTEeKTOPOB MO0 OTHOILIEHUI0 K CBUHLIOBOMY H3/e/IMI0, KOTOpoe
IKCIUTyaTUPYeTCs B 3JIEKTPO/INTE, CO/iep)KalieM KHC/IO0POA :
+Mg; Al; Ti
Ag; Au; Pt
Mg; Au; Pt
Al; Ti; Ag
Kakas M3 cxeM KOpPpPO3HMOHHOI0 rajibBAHMYeCKOro 3j/ieMeHTa 3alMvcaHa MNpPaBWIb-
Ho? Kakoii u3 Mera/u10B 0Oy/JeT pa3pymiaTbCsi B pe3y/bTaTe KOPPO3MH :
1) () Ti | H' | Mg (+);
2) (-) Mg | H' | Ti (+)?
1, paspywmaercsa Ti
1, paspyuaercsa Mg
2, paspyuaetcs Ti
+2, paspyuiaercsa Mg
Kakasa u3 cxeM KOpPpO3HOHHOI0 rajbBaHMYecKOro 3jjieMeHTa 3alucaHa MNpaBH/Ib-
Ho? Kakoii 3 Mera/u1oB He OyjeT pa3pyllaTbCcs B pe3y/ibTaTe 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 ra/ibBaHUUeCKOro 3Jie-
MEHTa, BO3HUKAMLIero NMpu HapyUIeHWH I|e/I0CTHOCTH NMOKPBITHS B yC/I0BUSAX
B/IQXHON aTtMocdepsl :
+(=)Sn | H20; Oz | Cu(+);
(-)Cu | H" | Sn(+);
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(-)Sn | H'| Cu(+);

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

Tabmuna 3 — Kpurepum oneHKH chopMHPOBAaHHOCTH KOMIIETEHIIUH

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

Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH

(4acTH KOMIIETEeHLMM)

Ha 6a30BOM YpOBHE

Ha MOBBIIIEHHOM YPOBHE

COOTBETCTBYET OLleHKe

«YJIOB/IETBOPUTETEHO»

50-64% ot MakcuMaJib-
Horo bOasa

COOTBETCTBYET OLIeHKe
«XOpOo1Io»
65-85% oT Makcu-
MaJIbHOro Oasia

COOTBETCTBYET OLleH-
Ke «OTJIMYHO»
86-100% ot mMakcu-
MaJIbHOro Oasiia

OIIK-4.1 -1 onk-4

3HaThb:

-TeXHUUeCKHe BO3MOKHO-
CTU COBPEMEHHOT0 Creljfa-
JIM3UPOBAHHOTO  060py/I0-
BaHHUs, METO/[bl pelleHus
3a/lau  npodeccroHaTbHOU
JesiTeIbHOCTH.

OIIK-4.2 -2 ork-4
YMmets:

-[IPUMEHSITb COBPeMeHHbIe
TEXHOJIOTUH U METOJbl HC-
cnefloBaHUM B mpodeccro-
Ha/IbHOMN JesITeTbHOCTH,
HMHTEpIIPETUPOBATh  TI0JTy-
YeHHbIe Pe3y/IbTaThl.
OIIK-4.3 -3 onk-4
Bnapets:

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

He coBcem TBepao Bia-
JleeT MaTepuasioM TI0
TeMaM MO/yJisi, 3HaeT
TOJIBKO OCHOBHBIE TeEO-
peTuyecKre TI0I0XKeHHs
M3yyaeMoro Kypca, BbI-
TIOJTHSIeT TeKylue 3a-
JAHUST TI0 JVCLIUTIIVHE.
IIpu oTBeTax momyckaer
MaJIoCyIIieCTBeHHbIe
TIOTPEeIITHOCTH, UCKaXKe-
HUS JIOTUUeCKOM rocrie-
JI0BaTeJIbHOCTH W3/1ara-
eMOro Mmarepuana, He-
TOYHYIO apryMeHTal[10
TEeOPeTUYeCKUX  I10JI0-
JKeHUM Kypca. YMeeT
TI0/Tb30BaTbCSI  XUMUUe-
CKUMHU PeakTHBaMH, Jia-
6opaTopHbIM 000pY/10-
BaHUEM U CpPeACTBaMU
W3MepeHusl TIPH TIPOBe-
JeHUu  1abopaTOPHBIX
HCC/Ie[JOBaHUM, HO [0-
MyCKaeT OLIMOKHU B XO/Ie
SKCIIepUMeHTa, B 00b-
sICHeHUM, B odopmie-
HUU paboTel, B COOJIIO-
JIeHUU TIPaBUJI TEXHUKH
0e30ITacCHOCTH TIpH pa-
6oTe C BelecTBAaMU U
obopyJoBaHUEM, KOTO-
pble  WCTpaBseT 0
TpebOBaHUIO TIperno/a-
BaTeJIsl.

ITo cyuectBy, oTBeua-
€T Ha TIOCTaBJIeHHbIE
BOTIPOCHI, TBEpPJ0
YCBOMJI TIPOrPaMMHbIN
MaTepuas TI0 TeMam
MOy, IPaMOTHO
u3jiaraer ero 6e3 cy-
IIIeCTBEHHBIX OLINOOK,
C HebOJBIIMMU TIO-
TPEIIHOCTSAMH, TPUBO-
IuT  (OpMYyIUPOBKHU
oripeZiesieHUH. JKCIe-
pUMeHTa/IbHYI0 pabo-
Ty BBITIOJIHSET TIpa-
BU/ILHO, [ie/laeT TIipa-
BUJIbHBIE Hab/rO/IeHus
U BbIBOJBI, HO TpH
3TOM  9KCIIEPUMEHT
MIPOBeJleH He TIOJTHO-
CTBIO WU JOMYIeHbI
HeCyI[eCTBeHHbIe
ombku B PpaboTe C
BelleCTBaMu U 000py-
JIOBaHUEM.

YMeer cTaTUCTUYECKU
obpabarblBaTh W WH-
TepIpeTHpoBaTh  pe-
3y/bTaThl J1aboparop-
HBIX paboT.

IIpyHrMaeT akKTUBHOE
yuyacThe B XOjie TIpO-
BeJleHUs1 JlabopaTop-
HBbIX 3aHATHH, TIpa-
BUJIBHO OTBeYaeT Ha
TOCTaB/IeHHbIE  BO-
TIPOCHI, YCBOW/I Mare-
puas B IOJHOM 00B-
eMe ¥ CBOOOJIHO OpH-
eHTUPYeTCs TI0 TeMaM
MOJyJIs, yMeeT Bep-
HO, apTyMEeHTUPOBaHO
U SICHO M3/1aratb Ma-
Teprasl. 3HaeT TeXHU-
YyecKrue BO3MOXKHOCTH
coBpeMeHHOro Jabo-
paTopHoro ob6opyo-
BaHUAA. OKCIIepUMeH-
TaJIbHYIO0 PabOTy BbI-
TIOJTHSIET  TIOJTHOCTBIO
W TIPaBWIBbHO, JiejlaeT
TIpaBWIbHbIE HAOIFO-
JIeHWs, W BbIBOJbI;
9KCTIepUMEHT  OCy-
IIeCTBJISIET 10 TUIAHY
C YYeTOM TeXHUKH
6e30I1acHOCTU U Tipa-
BU/ paboThI C Belre-
CcTBaMH W 006opy/o-
BaHUEM. Bnageer
HaBbIKaMU pPabOThI CO
Crielau3upoBaH-
HBIM 000py/JOBaHKEM
U Cpe/iCTBaMHM H3Me-
peHusi TpU TIpOBejie-
HUM  J1abOpaTOpPHBIX
HCC/le/JOBaHUM.
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MOIYJIb II. AHaaumuueckass xumust
Tema 1. AHa/TUTHYeCKasi XUMHUA: OCHOBHbIE IPUHLIUIBI 1 MeTO/AbI KAYeCTBeHHO-
ro ¥ KOJIN4eCTBEHHOIr0 aHa/Iu3a
KouTposbHas pabora
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 pacTBopa COIIHOW KUCIOTHI?

2. Kakoit 06bem 0,1H pacTBopa AMXpomara Kajus 3aTpPaTUTCs Ha TUTPOBAHHE PacTBO-
pa, cogepskaiiero 0,152 r cynbdata xenesa (II)?

3. 10 mu1 TIepoKcH/ia BOIOPOZa IIOMECTUTH B MepHYT0 Koy Ha 100 M1, foBe 00bEM
[0 MeTKW. AJTMKBOTHYIO UacTh pactBopa B 20 M/ OMecTuIu B KOOy it TUTpoBaHWs. Ha
TUTPOBaHWe u3pacxogoBaHo 5,5 mi 0,1 H. pacTBopa mepmMaHraHara Kaaus. Onpepenvte %
KOHLIeHTPALMI0 pacTBopa.

BapuanT 2

1.Ckomnbko rpamm kKapboHaTa Hatpust cogepkutcs B 0,5 j1 pacTBopa, eC/ii Ha TUTPO-
BaHve 10 M/ 3TOro pacTBopa B MPUCYTCTBUM WHAUKATopa (peHOMPTanenHa 3aTpatuiochk 10
M 0,2H pacTBopa COJITHOM KMCJIOThI?

2. Kakoit 06wem 0,1H pacTBopa repMaHraHaTa Kajiusi 3aTPaTUTCS Ha TUTPOBaHHe pac-
TBODA, cojiepskattiero 0,304 r cynbdata kene3a (II)?

3. Omnpenenute % KOHI[EHTPALIWIO PacTBOpa HaTpusi OpoMuza, eciv 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-
HHe 5 MJI 3TOT0 pacTBOpa B IPUCYTCTBUY UHAUKATOPa METU/IOBOI'O OPaHyKeBOI'0 3aTpPaTU/I0Ch
10 mn1 0,1H pacTBOpa COMSTHOW KUCOTHI?
2. Kakoii o6vem 0,1H pacTBOpa TiepMaHTaHaTa Kajivsi 3aTPaTUTCS Ha TUTPOBAHKE pac-
TBOpa, cogep kaiijero 0,09 r 11jaBe/ieBOM KUC/IOTHI?
3. 5 M/T MUKCTYPbI MO/IWZIa KaJIisi IOMeCTU/IU B MepHYH0 Kos0y Ha 100 mi1, 00bém f10-
BeJIM /10 METKH. 5 MJI TTOJTyueHHOTo pacTtBopa ortuTpoBaiu 0,1 H. pacTBOpOM HHUTpaTta cepeb-
pa. Boiio uspacxozoBaso 6,4 mMn pabouero pactBopa. OripefieiuTh % KOHIIEHTPALMI0 MHKC-
TYPBL.
Bapuanr 4
1. CkosbKO rpaMM cynib(arta aJtoMUAHUS COZepXKUTCs B 1 71 pacTBOpa, eC/ii Ha TUTPO-
BaHMe 5 MJj1 53TOro pactBopa 3atparuiock 10 mi 0,11 pactBopa TpuioHa b?
2. Kakoii o6bem 0,1H pacTBopa TpuoHa b 3aTpaTuTcs Ha TUTpOBaHUWE PACTBOPA, CO-
nepxattero 0,152 r cynbdata xenesa (II)?
3. KakoBa % KOHLIeHTpaL1si pacTBopa Moja, ec/ii Ha TUTPOBaHKe 3 MJI 3TOr0 pacTBO-
pa nomuwio 2,5 ma 0,1 H. pacTBopa THOCY/b(aTa HaTPUSl.
BapuaHnr 5
1. Ckonbko rpamm xsiopuza »esne3a(Ill) comep>xutcst B 1 /1 pacTBOpa, eC/iv Ha TUTPO-
BaHMe 5 MJI 3TOro pactBopa 3arpatuiock 20 m 0,05H pactBopa Tpu/ioHa b?
2. Kakoii o6vem 0,05H pacTBOpa iuxpomara Kajist 3aTpaTUTCs Ha TUTpoBaHue 10 M
pacTBopa, copepxaiiero 0,152 r cynbdata >xene3a (II) B 500mn pactBopa?
3. KakoBa % KOHILIeHTpaLys pacTBOpa XJ10pPOBOAOPOAHON KUC/IOTBI, €C/IM Ha TUTPOBa-
HuYe 5,5 MJ1 3TOro pacrsopa rnouwio 8 mi 0,1 H. pacTBopa T'MAPOKCH/ia HAaTPUSI.
®oH/| TECTOBBIX 3aJJaHUH /I/Is1 TEKYyLIero KOHTPO/iA 3HAHHUH 10 pa3feny:
Bbibepume 00uH npaguibHbIll BapUAHM omeema U Haxcmume KHONKYy «/lasnee»
TepMuH “o0HapykeHHe” UCMOIb3yeTCs
+B KaueCTBEHHOM aHa/u3e
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B TUTPUMETPUYECKOM aHa/In3e

B KOJINUECTBEHHOM aHaju3se

HeT TNpaBU/IbHOTO OTBETa

TepMuH “onpepiesieHHe” B aHA/IMTHYECKON XUMHUM 03HaYaeT

KaueCTBEHHOe OTKPBITHE KaTHOHa UJIX aHWOHA

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

BbITIaJleHMe 0Ca/iKa OTpe/ie/IeHHOrO LjBeTa

orpe/ie/ieHUe 1jBeTa pacTBopa

OJJIeMeHTHBbIN aHA/IN3 UCTI0/Ib3yeTCs B 0CHOBHOM

B (pa30BOM aHa/u3e

+B aHa/IM3e OpPraHUYeCKUX BelleCTB

B M30TOITHOM aHaju3e

B OMOJIOTUYECKUX METO/laX aHa/Thu3a

DyHKIMOHA/ILHBIM aHA/IU3 UCI0JIb3YyeTCA ISl

yCTaHOBJIEHUsI COZiep>KaHUsl B aTMocdepe KUCI0pPO/ia, a30Ta U T.[.

pas/ie/ieHus1 CMeCy HeCKOJIbKUX BellleCTB

+yCTaHOBJ/IEHUsI COCTaBa BHOBb CUHTE3UPOBAHHbBIX OPraHUUeCKUX BeIeCTB

yCTaHOBJIEHUSI K30TOITHOTO COCTaBa MPUPOJHBIX 00BEKTOB

Ot Kakux () aKTOPOB NMPerMMYIeCTBEHHO 3aBHCUT Be/IMUMHA CKAaYKa Ha KPUBOH
TUTPOBAHMUA KHUCI0THI PAaCTBOPOM I1e/109u?

OT Haua/JIbHOTO 00beMa KUCIOThI

OT CKOPOCTH TUTPOBaHUS

+0T BemMurHbl Ky ¥ KCXO/IHOW KOHLIEHTPAL[UX KUCI0ThI

OT MPUPO/IbI NPUMEHSIEMOT 0 UHAUKATOPa U ero KOJIMyecTBa

Metop aHanu3a — 3T0

+crocob aHanM3a MPUMEHHUMBIN K pa3HbIM 00beKTaM

OTMCaHKe TI0C/Ie/JOBaTeIbHOCTH aHa/IM3a JaHHOTO 00beKTa

CUHOHHUM MOHATHUA “MeTo/1Ka aHaa13a”

CIMUCOK PeakTHBOB

AHa/IUTHYECKYH) PeaKIMI0 MOXKHO 3anucaTh B 001em Buje X+R - P. I'paBumer-
p¥isi OCHOBaHA Ha U3MePeHHH:

KOJIMYeCTBa U3pacx0/0BaHHOr 0 peareHTa R

+Macchl 00pa30BaBIIerocs MpoAyKra P

pacxo0BaHUs aHAIM3UPYEMOro BeljecTBa X

CBeTOMOTJIOLLEHHS pacTBOpa

AHATUTHYECKYI0 PeaKIMI0 MOXKHO 3amucaTh B 001em Buje X+R - P. Turpumer-
p¥isi OCHOBaHa Ha U3MepeHHH

+o0bema pacTBopa TUTpaHTa R

MacChl B3BellIMBaHUEM

yObIBaHUSI 00BeMa CMeCH Ta30B TPU MPOMYyCKaHUW yepe3 Hee R

oObeMa pacTBopa rpogykra P

AHanuTHYecKasi XMMHUSA Ba)KHA /I 3KOJIOTHH B Le/IfIX

MOHUTOPWHIA JIeKapCTBEHHBIX BEIlleCTB B OPraHU3Me TPy JieUeHU!

yCTaHOBJ/IEHUs XapaKTepa 5i/ja BbI3BaBIlIero CMepTe/ibHOe OTPaB/ieHUe

TOBBIIIEHUS] YPOXKAUHOCTH CeTbCKOX035MCTBEHHBIX KYIbTYP

+yCTaHOBJ/IEHUsI IPUPO/IbI M COjlep>KaHUs1 BpeAHbIX TIpPUMecel B BO3/yXe, TTIOUBe, T1/l-
poccdepe

TeHaeHI[Hel Pa3BUTHA aHA/IMTHUECKON XMMUH ABJISIETCA

+yBenmueHue oM (pU3nueckux U OUOIOTMUeCKUX METO/IOB

yBe/IM4yeHue 10711 TUTPUMETPUUECKHUX MeTO/I0B
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yBeJIMueHue /10/d TPaBUMeTPUUeCKUX MeTOAUK
yBeJIMUeHue JI0JIM KaueCTBeHHOTO aHa/ln3a
AHa/IMTUYeCKUI CUTHA/I B IPUHLMIIE MOXKeT JaBaTh
TOJIbKO KOJTMUECTBEHHYIO aHA/TUTUUECKY0 WH(MOPMALIHIO
TOJIbKO KaUeCTBEHHYIO aHa/IMTUUeCKyt0 NH(OpMaLIHIO
+U KaueCTBeHHY0 U KOJIMUeCTBEHHYIO aHA/TUTUUECKYI0 WH(HOPMaLIMIO
HeT MPaBUJILHOT'O OTBETA
VIHTeHCUBHOCTH aHA/IUTUYECKOr0 CUT'HA/Ia 3aBHCUT
OT pacyeTHbIX (hopMy1
oT 06beMa MepHOM K0JI0bI
+CcoJiep>KaHus1 OTpe/iesisieMOro KOMIIOHeHTa
CKOPOCTH TPWJIMBaHUsI TUTPaHTa
AHanuTHUecKas XMMHYecKas peakLiys - 3TO peaKIjus, CONPOBOXKAAIOIIAsACA
Vi3MeHeHreM OKpacKH pacTBopa
+ OnpeziesIeHHBIM aHATUTUYECKUM 3(h(heKToM 3a cueT 00pa30BaHus MPOAYKTA peakLuH, 00-
JlafiaroIIero crieljiuuecKUMy CBONRCTBaMU
N3menenuem pH pactBopa
OOpa3oBaHueM 0cajika.

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

1. 3asaua KaueCTBEHHOTO aHa/M3a. AHA/IUTUUECKUe peakl[ii. AHAIUTUUeCKU CUTHAJ.
IIpuBectu ripumep. CyIIHOCTb KaueCTBeHHOI'0 aHa/Iv3a.

2. Ha uyem ocHOBaHO JeneHuWe 4 rpynmbl Ha ABe MOArpyIIbl. IIpuBecTn peakuuu
ocaxzieHusi cepeOpa.

3. AHanmuThuUeCKue peakliUH, NPOBOJHUMBIE «CYXUM» U «MOKDPBIM» IyTeM, MPHUBECTU
nipumep. UTo 0OHapy>KMBalOT aHaIMTHYeCKHUe PeakLMy TP aHau3e pacTBopa.

4, KauecTBeHHast peakLUsi Ha KATUOH aMMOHUS C peakTuBoM Heccrepa.

5. Crneuuguueckre aHalIMTHYECKUe peaKL[y, IPUBECTH PUMepbl.

6. KauecTBeHHasi peakijusi Ha KaTWMOH MarHusi ¢ rugpodocharom HaTpus B TMPUCYT-
CTBUM TMJPOKCH/Aa AMMOHUSI.

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

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

9. AHamuTUUeCcKHe peakMi OOHapy>XeHHsI MOHOB M aHA/IMTUYECKHe Peaklud OT[erie-
HUS UIOHOB, TIPUBECTU TIPUMEDBI.

10. KauecTBeHHas peakljyisi Ha KATUOH KaJIbLIUsI C OKCOJIaTOM aMMOHUSL.

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

12. KauecTBeHHasi peakijisi Ha KaTMOH Oapusi ¢ OUXpoOMaTOM KaJlusl.

13. [IpoGHbiii X0z aHa/mm3a. [IpyuBecTy pyUMephl peakivii Ha KaTUOHBI »Kese3a(2), JKee-
3a (3), maprasiia (2).

14. KauecTBeHHasi peakljysi Ha KATUOH CBUHIIA (2) C UOAUAOM KaJusl.

15. Cucrematnyeckui xof aHaausa. CoCTaBUTh MOC/Ie0BaTebHOCTb J€WCTBUM B XO[e
aHaJiM3a CMeCH KaTUOHOB 1 rpymribl u 000CHOBATH ee.

16. KauecTBeHHasi peakijusi Ha KaTUOH >kesie3a (3) c rekcaiuaHodeppar(2)-kanusi.

17. T'pynmnoBoii peareHT, Ha YeM OCHOBAHO ero feicteue? [IpyuBecTy npuMep oTeneHus
3 rpynnel KATHOHOB OT 2-OH.

18. KauecTBeHHas peakijusi Ha KaTUOH Kesie3a (2) ¢ rekcanuaHodeppar (3) —Kanus.

19. OcHoBHOe TpeboBaHKe K peakIusM OT/eeHus: HIOHOB. Ha nprmMepe ocakzeHus 2-oi
TPYIIIBI KATUOHOB OOBSICHUTE YC/IOBUSI OCAXK/EHUS.
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20. KauecTBeHHas peakliys Ha KATUOH MapraHiia C TUIIOX/IOPUTOM HaTpUs.

21. Kraccudukaiys KaTUOHOB Ha UeTbipe aHa/IMTAYeCKue PyMibl. YKa3aTh rPYIOBbIe
peareHTBbl.

22. KauecTBeHHasl peakliUsi Ha KaTUOH Me/iu (2) C TUAPOKCHUIOM aMMOHMUSI.

23. Knaccudukaiyisi aHOHOB Ha TPU aHa/IMTUUeCKue TPYIIbI, YKa3aTh rPyNIoBble pea-
TeHTBI.

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

25. Tlouemy 1pu 0OHapy>KeHHU KaTHOHA Oapusi 6MXpoMaTOM Kajusl IOy4YaeTcs 0CaJjoK
xpomara 6apus? COCTaBUTh YPABHEHUS PEaKI[UM.

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

27. TloueMy MpH OCaX[eHUM 3-ell rpynnbl Cyab(GU[0M aMMOHHSI B MPUCYTCTBUU TU[-
POKCH/Ia aMMOHMS a/JFOMHMHUM OCaXk/laeTcsi B BHJie TM/IPOKCHJA, a He B BUJe Cyabduzaa?
[TpuBecTH peakiuy ocaXkAeHus 3-eil FPyMIibl KATHOHOB.

28. OO0u1as XxapakTepruCTUKa KaTUOHOB 4 TPYMITbI, UX OMOIOTHYecKast posib.

29. Ilouemy [/ OCaXk[eHWsI KaTUOHOB 4 IPYMIIbI UCII0J/Ib3yeM CepOBOLOPOAHYIO KUCIO-
Ty, a He cybu aMmMoHUs? [IprBecTH peakiuM 0CaXKieHUs1 KaTUOHOB 4 IPYIIIIbI.

30. OG6as XxapakTepuCTHKa KaTUOHOB 3 TPYTIIbI, UX OHOIorruecKasi poJib.

®oH/| TECTOBBIX 3aJaHUH /I/IS1 TEKYIIIero KOHTPO/1A 3HAaHUH 110 pa3feny:
Bbibepume 00uH npasuibHbIll 8apUaHmM omeema U Haxcmume KHONKY «/lanee»
AHa/IMTHYeCKUMH CUTHAa/IaMH B KaueCTBEHHOM aHa/Iu3e SIB/IAITCA
+ VI3MeHeHMe OKpacKy pacTBOpa
Touka 5KBUBa/JIeHTHOCTH
+ Obpa3oBaHue ocazika
CKauoK TUTPOBaHUS
YyBCTBUTE/TBHOCTh MOXKET OBITh XapaKTePUCTHKOM
TOJIBKO /11 MeTO/ja aHa/Iu3a
TOJIbKO [IJI aHaIUTUYECKOW MeTOJUKU
TOJIBKO [IJI1 KQUeCTBEHHOI'0 aHa/In3a
+MeTozia ¥ MeTOIUKW 00HAPY KeHUsI U/UA OTIpe/le/IeHUsT
YyBCTBUTE/IBHOCTD — 3TO
+MUHMMaIbHOE KOJTMUECTBO BEI[eCTBa, KOTOPOe MOYKHO OOHAPY>KUTh WJTH OTIPeZIe/TUTh
MHHHMaJTbHOe KOJIM4eCTBO (00beM) TUTPAHTa, KOTOPOE U/IeT Ha TUTPOBaHKe
MaKCHUMaJTbHOe KOJTMYeCTBO BellleCTBa, KOTOPOe MOYKHO 0OHAPYKUTb WA OTIPe/IeTUTh
MHHHMaJIbHasi HaBeCKa, KOTOPYO0 MOXKHO B3BECUTh Ha aHAJIMTUUECKUX Becax
YyBCTBUTE/IbHOCTh XMMHUUYECKOr0 MeTOo/ia aHa/Iu3a
He 3aBUCHUT OT UyBCTBUTE/IbHOCTH aHA/IUTUUECKOU peakLiuu
3aBUCUT OT NPOJOJ/DKUTETbHOCTH aHaln3a
He CBSI3aHa C XapaKTepUCTUKaMU aHA/IMTUYECKOM peakLin
+3aBUCUT OT YYBCTBUTEJIbHOCTH aHA/IMTUYECKOW peakLiuu
UyBCTBUTE/IbHOCTb aHA/TUTHYECKOH pPeaKI[uH orpe/ie/isieTcs
MacCcoW HaBeCKU aHau3upyeMoro BelecTBa
CeNIeKTHBHOCTbIO METOIUKM aHa/In3a
BOCIPOM3BOJMMOCTBIO0 METO/JMKU aHaIn3a
+IpUpPOIOM (TUIIOM) PeakLMy U yCJIOBUSIMU NPOBeJeHUs
IIpepen o0HApyKeHUs
3TO HaWMeHblllee KOJIMUeCTBO BeleCTBa, KOTOPOe MOXKHO OTTUTPOBATh
3TO HauboJbllIee KOJIMUECTBO BeL[eCTBa, KOTOPOe MOXKHO OOHapY»XUTh
+MOXKHO OTpeZie/IuTh KaK HavMeHblllee KOJIMYeCTBO KOMITOHEHTa, IMPY KOTOPOM aHaTMTUYeCKUN
CUTHa/ B 3 pa3a MpeBbllliaeT CUrHami (poHa
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SIBJISIETCSI XapaKTePUCTUKON aHA/TMTUUECKOM peakIvu, HO He XapaKTepu3yeT MeTO/IUKY

IIpepen o0HapyKeHHs

He 3aBUCHUT OT yCJIOBUM

He 3aBUCUT OT pH cpe/ibl, HO 3aBUCHT KOHL|eHTPALIUX PeareHTOB 1 TeMIlepaTyphbl

+3aBUCHUT OT pH cpe/ibl, KOHIIEHTPAI[UKX PeareHToB, MIPUCYTCTBHUS TIOCTOPOHHUX BEIeCTB, TeMITepa-
TYpBbI, BpeMeHH Hab/t0jeHUst

He MOAXOUT I XapaKTePUCTUKKU METOZMKH aHa/li3a TBep/bIX 00pa3iioB

Ilpu npuBeieHNHU 3HAUEHUA Npe/iesia 00HAPYKeHUs

JUIsI METOZIMKM aHali3a TBepAbIX 00pa3iioB HY)KHO YKa3bIBaTh UYBCTBUTE/ILHOCTh BECOB

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

JUIsI METOIMKH aHa/li3a PAaCTBOPOB HY)KHO yKa3bIBaTh MCXOJHYIO KOHIIEHTPAI[UI0 aHATM3UPYEMOT0
pacTBopa

HY>KHO BBbIPa3UTh €ro JeCATUUHBIM JIOTapruMom

HwxHsisi rpaHuIia onpesie/isieMbIX CO/iep>KaHuil UCII0/Ib3yeTCs

JUIs1 XapaKTePUCTUKUA UYBCTBUTETLHOCTH B KAUECTBEHHOM aHa/T3e

+B KOJIMUeCTBEHHOM aHa/u3e

Y B KQUeCTBEHHOM U B KOJINUECTBEHHOM aHa/IU3e

JUIs1 XapaKTepUCTUKUA BOCITPOU3BOAUMOCTH

HwxHsisi rpaHMIa ONpefe/isieMbIX COJeP)KaHui

+BCer/ia BblIllle, ueM rpeies 0OHapy>XeHust

BCer/ja HIKe, UeM TIpeZies1 0OHapy KeHHUsI

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

He UMeeT HUKAKOU CBSI3U C TIpefiesioM 00Hapy KeHUst

XapakTepucTHKa 0/IM30CTH CpPeJJHEro pe3y/ibTaTa M3MEPEeHHOH Be/TMUMHbI K MCTUHHHOMY 3Ha-
YeHHIO - ITO

BOCIPOU3BOJUMOCTh METOJUKH

+TIPaBUIBHOCTb METOAUKU

pabouwuii uarna3oH MeTOJUKH

CeJIeKTUBHOCTb METO/IUKU

XapakTepHucTHKa pa3dpoca pe3y/1bTaToOB H3MePeHHH 0THOCUTE/THHO CPEHEro 3Ha4eHUsA — 3TO
pabouuii Ararna3oH MeTOIUKH

TIPaBUIbHOCTb METOZMKH

+BOCITPOM3BOANMOCTb METO/IUKH

CeJIeKTUBHOCTb METO/IUKU

Peakiyio WM peareHT MOXXHO C/e/IaTh 0oJiee CeIeKTUBHBIMHU

yBesinyeHrneM o0bema rpoobl

YBEJIMUEHHUEM HaBeCKH TPOOBI

+TIpaBU/IbHBIM BEIOOPOM yC/IOBUIA

YBEJIMUMB KCIIPECCHOCTh aHa/ln3a

CrnernudruecKue peareHTbI

+IIPaKTUYECKU HEBO3MOXXHbI

CYIIIECTBYIOT B OO/IBIIIOM KOJTMUECTBE

3TO TOXKE CAMOE, UTO T'PYIIOBbLIE PeareHThbI

TIPU CUCTEMaTHUECKOM aHa/li3e CMecel KaTUOHOB W1 aHUOHOB MOTYT TIPUMEHSITbCSI 6e3 UCTIONb-
30BaHMsI IPYMITOBBIX PEAreHTOB U 0€3 METO/IOB pa3zie/ieHHsI

JIpoOHBIi KaueCTBeHHBIH aHA/IM3 CMeCH KaTHOHOB W/IM aHHOHOB

3TO TO YK€ CaMoe, UTO CUCTEMaTUUeCKUH aHa/u3

TIPOBO/IUTCS TOJILKO OZJHOBPEMEHHO C CUCTeMaTHUYeCKUM aHaTM30M
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+0CHOBAaH Ha UCI10J/Ib30BaHUU CeJIEKTUBHBIX PeareHTOB, B yC/I0BUAX UCK/IFOUAOIUX BIUSHUE IPY-
I'MX NOHOB
He TpeOyeT UCIOIb30BaHUSI METO/[OB MAaCKUPOBAaHUS UM Pa3/ie/ieHus
OcaxpaeHue, IKCTpaKIus, Xxpomarorpadusi
+HUCII0/Bb3YIOTCA [/11 Pasfie/ieHUs: CMeCu UOHOB
VICTIO/IB3YIOTCS [/ MACKUPOBAHHUS U [leMaCKUPOBaHUs MellaroluX NOHOB
HCTIO/B3YIOTCS TIPY CUCTEMATUUeCKOM aHajIn3e NOHOB, HO He TIpU IpoOHOM
VICTIO/Ib3YIOTCS [I/1s1 YCKOPeHUs aHain3a
Bbi0epuTe NpaBWIbHOE BhIPA)KeHHE
¢ yBesmueHreM pKa cuma KMCI0THI yBeIMUMBAeTCs
c yBenuueHreM pKgpn' cr/ia OCHOBaHUS yBe/IMUMBAeTCS
+c yBennueHueM pK, crsa KUC/IOTbl yMEHbIIAeTCs
CWJIa KMCJIOThI Ha 3aBUCUT OT Be/IMurHbI pKa
Bbi0epuTe HeBepHYI0 Mapy CONMpPsHKeHHbIX KHC/IOTHI M 0CHOBaHus 1o bpeHcrepy
+NH3/NH4*
HCI/CI
H>CO3z/HCO3"
H,O/OH"
Jlo6aB/ieHHe K BO/ie OPraHNYeCKOro PacTBOPHUTEJIS
+MOXKeT YBeJIMUUTb UK YMEHBIIUTh pACTBOPUMOCTD
yBeJIMUKMBaeT PaCTBOPUMOCTh
YMeHbLIaeT paCTBOPUMOCTb
He B/IMSIeT Ha paCTBOPUMOCTh
Boi0epuTe HeBepHOe yTBepK/eHUe
+pacTBOPUMOCTb CBEXKEOCAXKAEHHBIX 0CaIKOB MeHbLlIe, YeM MTOCTOSIBLLIUX
PacTBOPUMOCTh CBEKEOCAXK/IeHHBIX 0CaJIKOB 00JIbIIIe, UeM IMOCTOSIBIIAX
BellleCTBa C MIOHHOM KPUCTa/VIMUeCKOW peleTKOM Jiydllle paCTBOPSIOTCS B BO/Jle, UeM B OpraHuue-
CKUX PaCTBOPUTEJISX
yeM MeHblile pa3Mep YacTHI] 0Ca/iKa, TeM PAaCTBOPUMOCTh 0oJibIiIe
Bbi0epuTe npaBHIbHOE YTBEP)K/eHUE: PACTBOPUTH 0CaJJ0K MO)KHO
nyTeM fo0aBeHrst HeOOJIBIIIOTO U30bITKA OCAZUTEISI
+CBsI3bIBast OZIUH U3 MOHOB 0Ca/lKa B MaJIOZMCCOLIMMPYIOLLlee KOMIJIEKCHOE COeIUHeHHe
nyTeM Zilo0aB/ieHUs TOCTOPOHHUX UOHOB, YBeTMUMBAIOIIUX NOHHYIO CHUTY PacTBOPA
HeT MPaBUJILHOTO OTBeTa
Tema 3 «Ko/inuecTBeHHbIN aHAIN3»

Bomnpocsl aisi codecejoBaHNA:

1. 3amaua KO/JMYECTBEHHOTO aHa/u3a, Kaaccubukaius MetomoB. CpepHsisi mpoba
JJ1s1 aHa/I3a, HaBeCKa BellecTBa /1Jisl aHa/u3a.

2.  XumHuecKude MeTO/bl aHaMu3a, UX Kaaccu@ukarusi. XuMuueckas rmocyza.

3. TuTpumeTpuueckue MeTOZbl aHa/lW3a, CYLIHOCTb METOJO0B, pacueTHas ¢hopmy/ia
HOPMaJIbHOW KOHLIEHTPaLy U TUTPa UCC/IelyeMOro pacTBopa.

4. Tlpouecc TUTPOBaHUS, TOUYKA SKBUBAJIEHTHOCTH, OIpe/ie/ieHre KOHLIA TUTPOBAHUS
B MeTO/aX KUCJI0OTHO-OCHOBHOT'O TUTPOBAaHUs, B IepMaHraHaTOMETPHH.

5. Pabouue TUTpPOBaHHLIE, CTaH/[apPTHbIE (TIPUTOTOBJIEHHbIE) U CTAH/[APTU3UPOBAH-
Hble (yCTaHOBJ/IeHHbIE) pabourie pacTBOPHI.

6. Kaccudukaiysi MeTo0B TUTPUMETpUUeCKOro aHaiu3a. CylHOCTh MeToZia KUC-
JIOTHO - OCHOBHOT'O TUTPOBaHUS, ONpe/ie/ieHre KOHL[a TATPOBaHMUS.

7.  CyIJHOCTb TIepMaHraHaTOMETPUHM, OTpe/ie/ieHue KOHLIA TUTpOBaHusA. Pacuetr mo-
JISPHOU MacCChl 5KBUBa/IeHTa OKUC/IUTEJIS U BOCCTAHOBUTEJIS.
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8. I'paBumerpuueckue mMeToZpl aHanm3a. CylIHOCTb MeTO[a OCaKZeHUs (Tepednc-
JIUTH 110C/IeJ0BATe/IbHOCTb BCEX OCHOBHBIX OTEepaLin).

9. ®u3MKO-XUMHUeCKUe MeTO/Ibl aHa/In3a, UX KjacCuduKarus.

10. ®P0T03/IeKTPOKOIOPUMETPUS, CYIIJHOCTb MeTOJa, CTaHJapTHble pacTBOphbI. [lo-
C/1Ie[jOBaTe/IbHOCTh ~ Omepalyd B XoZe aHanu3a (Ha 1nipuMmepe onpefenenus Cu).
Vcrosib3yembie TIpUOOPHI.

®oH/| TECTOBBIX 3aJJaHUH /ISl TEKyllero KOHTPOJIA 3HAHUH 10 pasjeny:
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema U HaxXcmume KHONKY «/lanee»
BpemeHHas )KeCTKOCTh BO/bI 00yC/I0B/IeHa IPUCYTCTBHEM B He:
+Ca(HCO3), Mg(HCO3)2
CaCO0O3, MgCO3
CaCl2, MgCl2
Na2S04, MgS0O4
ITocTOsAHHAA YKECTKOCTh BO/bI 00YyC/I0B/IEHa MPUCYTCTBHEM B HEW:
Cy/ib(aToB 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 MeTo/ie

aHa/Iu3a OCHOBAHBDI:

Ha 3aKOHe JIeliCTBYIOLMX Macc;

Ha 3aKOHe COXPaHeHUsl MacChl;

+Ha 3aKOHEe 3KBUBaJ/IEHTOB;

Ha 3aKOHe ABOrajpo.

TuTpoM pacTBopa ucC/IeAyeMoro BemnjecTsa Ha3bIBaeTCs:

KOJIMYeCTBO MOJIb 5KBUBAJICHTOB PaCTBOPEHHOI0 BellleCTBa, CoZepxkalleecs 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 ayisi npuroroBaeHus500 vt 0,5 H.
pacTBopa 3To¥ KHC/I0ThI?

250 M

+125 mn

500 mn

100 mn

CoracHo Teopuu bBpencreaa — J/loypu ocHoBaHMEeM AB/ISIeTCA:

+yacTuija, CriocobHasi MpUCOeANHSATH MTPOTOH;

YacTuLja, CIOCOOHas OT/laBaTh TIPOTOH;

YyacTHILIa, CrIocoOHast oTernisasTh noH OH—;

YacTULja, CTIOCOOHAs OT/laBaTh 3JIEKTPOHHYIO TIapy.

Jns nerrpanu3anuu 30 mi 0,1 H. pacTBopa me104n norpedoBanocs12 My pacreopa
KHC10Thbl. HopManibHOCTh KHC/10THI paBHa:

0,6 H.

+0,25 H.

0,2 H.

0,5 H.

KoMmmniekcoHOMeTpHel Ha3bIBAKT TUTPUMETPUUYECKH MeTOo/ aHa/Iu3a, KOTOPbIil 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 THUTpUMeTpUUECKOM MeTO/e aHa/IM3a 0CHOBAHO:
+Ha CrIocOOHOCTH /IaHHOT'O peareHTa 00pa30BbIBAaTh MPOYHBIE KOMIT/IEKCHBIE COeIMHEHUS
CTEXHOMETPHUYECKOT0 COCTaBa C KATUOHAMU Pa3/IMYHbIX MeTaslIoB;

Ha KMCIOTHO-OCHOBHBIX CBOMCTBaX KoMmrlaekcoHa-111;

Ha CIIOCOOHOCTH JAHHOTO peareHTa MPOsIB/ISTh OKUCIUTETIbHO-BOCCTAHOBUTE TbHbIE CBOMCTBA;
Ha CriocoOHOCTH /IaHHOTO peareHTa 00pa30BLIBaTh MajIOPaCTBOPHUMBbIE

COeJJMHeHMs] CTEXMOMeTPUUECKOIr0 COCTaBa C KATUOHAMU Pa3/IMUHBIX METa/I/IOB.

N3 nepeunc/ieHHbIX HHANKATOPOB /I/Is1 OTNIpe/ie/IeHUs TOUKU YKBHBA/IECHTHOCTH B KOM-
M/IEKCOHOMEeTPHUYeCKOM TUTPOBAaHHU HUCHO/Ib3YHOT:

tdhenondranens;

METH/IOBBIM OpaH)KeBbIH;

+3proXpoM uepHbii T;

JIaKMYC.

IIpurorosuau 0,02 M pacrBop KMnOa4. Kakyio Mo/IIpHYI0 KOHLIEeHTPALMI0 J)KBUBaJIeH-
Ta 0y/leT UMeTh 3TOT PAacTBOP B NPUBEACHHOW PeaKI{uH:

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

0,02

+0,1

0,2

1,0

JKBHBa/IeHT OKUC/IUTE/IS B IPUBEJeHHON peakliii paBeH

K2Cr207 + 6KI + 7H2SO04 = Cr2(S04)3 + 312 + 4K2S04 + 7H20:

1

1/2

1/3

+1/6

ITpu BoccranoB/iennn KMnO4 B HeliTpa/ibHOM cpefie oOpa3yercsi:

Mn(OH):

MnyO3

KzMnO4

+MnO3

Kakoii 06bem 0,25 H. KMnO4 noTpedyercsi A/1s1 OKUC/IEHHA B KUC/I0H cpefe 50 mu1 0,2 M
NaNO:; no peakuyumu:

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

40 mn

+80 mn

120 mn

29 mn

Pejokc-UHAUKATOPOM Ha3bIBaIOT BelleCTBO:

MeHSIIolI[ee CBOI0 OKPACKy IMpH JAOCTWXKEHHWH TUTPYeMbIM PacTBOPOM OIIpeZie/ieHHOT0 3Haue-
Hus pH;

MeHSIIoII[ee CBOI0 OKPAaCKy MpH JAOCTHXKeHUH TUTPyeMbIM PAaCTBOPOM

orpesiesieHHOro 00bema;

+MeHsItolI[ee CBOI0 OKPAacKy MpH AOCTH)KEHWH TUTPYeMbIM PaCTBOPOM OTIpeZie/ieHHOTO OKHC-
JITeTbHO-BOCCTAHOBUTEJILHOTO TIOTeHI[1aa;
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o0pa3syroilee KOMIJIEKCHOE COeIMHEHHE C OTPe/Ie/sieMbIM BEIleCTBOM.

Tabmuna 4 — Kpurepum oneHKH chopMHPOBAaHHOCTH KOMIIETEHIIUH

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

Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH

(4acTH KOMIIETEeHLMM)

Ha 6a30BOM YpOBHE

Ha MOBBIIIEHHOM YPOBHE

COOTBETCTBYET OLleHKe

«YJIOB/IETBOPUTETEHO»

50-64% ot MakcuMaJib-
Horo bOasa

COOTBETCTBYET OLIeHKe
«XOpOo1Io»
65-85% oT Makcu-
MaJIbHOro Oasia

COOTBETCTBYET OLleH-
Ke «OTJIMYHO»
86-100% ot mMakcu-
MaJIbHOro Oasiia

OIIK-4.1 -1 onk-4

3HaThb:

-TeXHUUeCKHe BO3MOKHO-
CTU COBPEMEHHOT0 Creljfa-
JIM3UPOBAHHOTO  060py/I0-
BaHHUs, METO/[bl pelleHus
3a/lau  npodeccroHaTbHOU
JesiTeIbHOCTH.

OIIK-4.2 -2 ork-4
YMmets:

-[IPUMEHSITb COBPeMeHHbIe
TEXHOJIOTUH U METOJbl HC-
cnefloBaHUM B mpodeccro-
Ha/IbHOMN JesITeTbHOCTH,
HMHTEpIIPETUPOBATh  TI0JTy-
YeHHbIe Pe3y/IbTaThl.
OIIK-4.3 -3 onk-4
Bnapets:

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

He coBcem TBepao Bia-
JleeT MaTepuasioM TI0
TeMaM MO/yJisi, 3HaeT
TOJIBKO OCHOBHBIE TeEO-
peTuyecKre TI0I0XKeHHs
M3yyaeMoro Kypca, BbI-
TIOJTHSIeT TeKylue 3a-
JAHUST TI0 JVCLIUTIIVHE.
IIpu oTBeTax momyckaer
MaJIoCyIIieCTBeHHbIe

TIOTPEeIITHOCTH, UCKaXKe-
HUS JIOTUUeCKOM rocrie-
JI0BaTeJIbHOCTH W3/1ara-
eMOro Mmarepuana, He-
TOYHYIO apryMeHTal[10
TEeOPeTUYeCKUX  I10JI0-
JKeHUM Kypca. YMeeT
TI0/Tb30BaTbCSI  XUMUUe-
CKUMHU PeakTHBaMH, Jia-
6opaTopHbIM 000pY/10-
BaHUEM U CpPeACTBaMU
W3MepeHusl TIPH TIPOBe-
JeHUu  1abopaTOPHBIX
WCC/IeJOBaHUM, HO [0-
MyCKaeT OLIMOKHU B XO/Ie
SKCIIepUMeHTa, B 00b-
SICHEeHUH, B pacueTax, B
odopmiennr paboTel, B
COO/TFOIEHN  TIPaBUII
TEeXHUKUA 0e301acHOCTH
npu paboTe C Belle-
ctBaMu U 00opy/0Ba-
HUEM,  KOTOpble WC-
npaB/sieT 10 TpeboBa-
HUIO TIPeToZiaBaTelIs.

ITo cyuectBy, oTBeua-
€T Ha II0CTaBJIeHHbIe
BOTIPOCHI, TBEpPJ0
YCBOMJI TIPOrPaMMHbIN
MaTepuas TI0 TeMam
MOy, IPaMOTHO
u3jiaraer ero 6e3 cy-
IIIeCTBEHHBIX OLINOOK,
C HebOJBIIMMU TIO-
TPEIIHOCTSAMH, TPUBO-
IuT  (OpMYyIUPOBKHU
oripeZiesieHHH. JKCIIe-
pUMeHTa/IbHYI0 pabo-
Ty BBITIOJIHSET TIpa-
BU/ILHO, [ie/laeT TIipa-
BUJIbHBIE Hab/rO/IeHus
U BbIBOJBI, HO TpH
3TOM  9KCIIEPUMEHT
MIPOBeJleH He TIOJTHO-
CTBIO WU JOMYIeHbI
HECYIIeCTBEeHHbIE
ombku B PpaboTe C
BelleCTBaMu U 000py-
JIOBaHUEM.

YMeer cTaTUCTUYECKU
obpabarbIBaTh, TIPO-
BO/IUTh PacueThl U WH-
TepIIpeTUpOBaTh  pe-
3y/bTaThl J1abopaTop-
HBIX paboT.

IIpyHrMaeT akKTUBHOE
yuyacThe B XOjie TIpO-
BeJleHUs1 JlabopaTop-
HBbIX 3aHATHH, TIpa-
BUJIBHO OTBeYaeT Ha
TOCTaB/IeHHbIE  BO-
TIPOCHI, YCBOW/I Mare-
puas B IOJHOM 00B-
eMe ¥ CBOOOJIHO OpH-
eHTHUPYeTCs TI0 TeMaM
MOJyJIs, yMeeT Bep-
HO, apryMeHTHUPOBaHO
U SICHO M3/1aratb Ma-
Teprasl. 3HaeT TeXHU-
YyecKrue BO3MOXKHOCTH
coBpeMeHHOro Jabo-
paTopHoro ob6opyo-
BaHUAA. OKCIIepUMeH-
TaJIbHYIO0 PabOTy BbI-
TIOJTHSIET  TIOJTHOCTBIO
W TIPaBWIBbHO, JiejlaeT
TIpaBWIbHbIE HAOIFO-
JeHWsl, pacueTbl |
BBIBOJIbI;  JKCIIEpU-
MEHT  OCYILeCTBJISIeT
Mo IJIaHy C y4eToM
TEXHUKHA 0e30racHo-
CTH Y TIpaBU/ pabOoThI
C BellecTBaMu 1 000-
pyzsoBaHveMm. Bunane-
eT HaBbIKaMU PabOThbI
CO  CIeI[uau31po-
BaHHBIM 00OpYy/I0Ba-
HUEM U CpeJCTBaMH
W3MepeHusi TpPU Tpo-
BeZleHUH J1aboparop-
HBIX UCCJIe[JOBaHUH.
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3 OIIPEJJE/IEHUE PE3YJ/IbTATA
TITPOMEXYTOYHOM ATTECTALIUA

dopma NpoMeKyTOYHOM aTTeCcTaly M0 JUCLIUIIMHE:

Cemectp Nel (Mopyssb I) /Ok3ameH;

Cemectp Ne2 (Mopyib II) /3auer.

OLIEHOYHBIE MATEPUAJIBI 1 CPEJCTBA [J1 ITPOBEPKU
CO®OPMUPOBAHHOCTU KOMITETEHLIW
Ko 1 HarMeHOBaHMe KOMIeTeHLUU
OTIIK-4 CriocobeH HUCII0/1b30BaTh B TIPOQeCCHOHATBHOM AesaTe/IbHOCTA MeTO/bl pelleHus 3a-
Jlau C UCTI0/Ib30BaHUEM COBpeMeHHOro 000pyZoBaHusl Ipy pa3paboTKe HOBBIX TEXHOJIOTUN U
WCIO0/Ib30BaTh COBPEMEHHYIO Mpo¢ecCOHATbHYI0 METOJO0JIOTHUIO /ISl TIPOBe/leHUs SKCIepu-
MeHTa/IbHbIX UCC/Iel0BaHUM U UHTepIIpeTaLuy UX pe3y/IbTaToB
ITpumeps! 3aanui

3aiaHus 3aKpbITOTO THIA

BbiGepume o0uH npaeu/ibHbIl 6APUAHM omeema:
1. TTepmanranar kanusi KMnOy4 IIMPOKO UCIOJTB3yeTCsl KaK TPOTUBOMUKPOOHOE U TIPYKUTak0-

1lee cpeZAcTBO. [Ipy 3TOM UCIIO/IB3yeTCS:
+ero OKUC/IMTe/bHask ClIOCOOHOCTh
BOCCTaHOBUTEJIbHAsI CTIOCOOHOCTh
CKJIOHHOCTh K KOMILJIEKCOOOpa30BaHHIO
CKJIOHHOCTh K 00pa30BaHHI0 MaslOpaCTBOPUMBIX BEILeCTB
2. Uemy paBHO MOHHOE Tpou3BeeHue Bojpl (t = 25°C)?
10-12
10—10
+1014
109
3. Yemy pasen pH pactsopa, ecii [H+]=10" mons/n?
8
12
+5
9

Ycmanoeume coomeemcmeue:
4. CooTHecuTe Crioco0bl BhIpa)KEHUsI KOHIIEHTPALIMH U eIMHULIbl W3MEepPeHUs] KOHI[eHTPaI||i

1. mosisipHas a. %

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

[TpaBunbHBIN OTBET: 1-0; 2-B; 3-6; 4-a

3&]:[8]-[1/[5[ OTKPbITOro TUIld

Honoanume:
5. BemiectBa, koTOphIe B pacTBOpe (MM B PacIUIaBe) MOJHOCTHIO MM YACTUYHO COCTOSIT U3

HOHOB U CIIOCOOHEI IMPpOBOAUTH BJ'IGKTpI/ILIeCKI/Iﬁ TOK Ha3bIBAKOTCA
OTBeT: 2IEKTPOIUTAMM.

6. TI/ITpOM pacTBOpa UCCICAYEMOI'0 BCIICCTBA HA3bIBACTCA
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OTBeT: 4ncio I BELIECTBA, coAepxkalieecs B 1 M pacTBopa;

7. BpluncieHusi pe3yJbTaTOB aHAIW3a B TUTPUMETPUUYECKOM METOJIE aHalu3a OCHOBA-
HbI

OTBeT: Ha 3aKOHE OKBHUBAJICHTOB,

8. BpeMeHHas ’KeCTKOCTh BOJIbI 00YCIIOBIICHA ITPUCYTCTBUEM B HEM
Otgert: ruapokapbonaroB kanbiiust U Maraus; (Ca(HCO3)2, Mg(HCO3)2).

3ananue 9. [lpuBenure GopMyITUPOBKY 3aKOHA YKBUBAJICHTOB.

OTBeT: 3aK0H YKBHUBAJICHTOB: BCE BCIICCTBA PCArupyroT u O6p€13y}OTC$I B 5KBHBAJICHTHBIX CO-
OTHONICHUIX. DKBUBAJICHTHOE COOTHOIICHNE O3HAYACT OJWMHAKOBOC YHCJIO MOJIb 3KBHBAJICH-
TOB. 3aKOH SKBHUBAJICHTOB MOKHO C(I)OpMy.]'II/IpOBaTB HMHa4C: 4YMCJI0 MOJIb S3KBHUBAJICHTOB JIA

BCEX BCIICCTB, YUYACTBYIOIIUX B PCAKIIUU, OAJUHAKOBO.

3ananue 10. [laiite onpenenenrne OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIIUU.

OTBeT: OKUCIHUTENbHO-BOCCTaHOBUTENbHAs peakius (OBP) — 310 peakuus, KoTopas mpoTte-
KaeT ¢ U3MEHEHUEM CTEIeHEeH OKUCICHMs. B Takoi peakiuu Bcerja y4acTBYIOT BELIECTBO-
OKHCJIUTEIIb U BEIIECTBO-BOCCTAHOBUTENb. [Ipyrue BemiecTBa MOTYT BBICTYNATh B KauyecTBE
Cpeibl, B KOTOPO IMPOTEKAET JaHHAs PeaKIusl.

Jatime pazeepHymbili omeem Ha 80Npoc:
11. [onsitue snexTpoiuta. CUIbHBIC U ClIa0ble AIEKTPOIIUTHI.

Ortser. Bemiecta, KoTOpble B pacTBOpE (WM B pacijiaBe) MOJHOCTHIO UM YACTUYHO COCTOSAT
U3 MOHOB U CIIOCOOHBI MPOBOAMTH AJIEKTPUUYECKHM TOK Ha3bIBAIOTCS 3JIEKTPOIUTAMHU.
DNEKTPOIUTHI JIENATCS Ha CUJIbHBIE U cllabble. CHIIbHBIE AJIEKTPOJIUTHI TOJTHOCTBIO pacmajia-
IOTCSI Ha MOHBI (CTpeINlka B YPaBHEHUH HAIIpaBlieHa B OJTHY CTOPOHY):

KA - K"+ A",

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

KA & K+ + A"

CusbHbIE 3JEKTPOIUTH UMEIOT cTeneHb quccoruanun™> 30 %, 3JIeKTPOIUTHI CpeTHEH CHUIIBI —
oT 3% 10 30%, y cnaObIX 3JIEKTPOJIUTOB 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 25IeKTpOJIUTAM OTHOCUTCS OOJBIIMHCTBO OPTaHMYECKUX KHCIOT (Hampumep,
CH3COOH), nekoropble Heopranumueckue kuciotsl (Hanpumep, H2S, HCN), ocHoBanus p-,
d- u f-3memMeHTOB, c1abbIM OCHOBaHUH siBisieTcst ruapokcua ammonus (NHsOH).

12. BonoponHas cBsi3b, €€ BUJBI.

OtBeT. BomoposiHas cBsi3b — 3TO O0COOBIN BHJ] B3aUMOJICHCTBUS, BO3HUKAIOIIETO MEXIY IO-
JIOXKHUTETHHO 3apsHKEHHBIM aTOMOM BOJIOPO/1A, KOBQJICHTHO CBSI3aHHBIM
C aTOMOM 3JIEKTPOOTPULIATETIHLHOI0 XUMUYECKOT0 3JIEMEHTA, U CHJIBHO 3JIEKTPOOTPHUIIATEb-
HBIM JIPyTUM aTOMOM, Yallle BCETo KUCIOPOAa, a30Ta Win GpTopa.
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https://ru.wikipedia.org/wiki/P-%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
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

3T0 B3aMMOJICHCTBHE CHIIbHEE MEKMOJIEKYJIIPHBIX CHJI, HO cllabee KOBaJICHTHOM CBSI3U.
Bopoponnasi cBs3b oOpasyercss 3a CUET AIIEKTPOCTATUYECKOTO NPUTSHKEHUS 3apsHKEHHBIX
aTOMOB, a TaK’K€ HEKOTOPBIN BKJIAJ B €€ BOSHUKHOBEHHUE BHOCUT JJOHOPHO-aKLENTOPHOE B3a-
umojeicrteue. M3-3a nonsgpuzanuu y aroma BOJOpPOJa YaCTUUHO OCBOOOXKIAETCS JIEKTPOH-
Hasl opOuTalib, a B aToMax (Topa, KUCIOPOJa U a30Ta €CTh Maphl NEKTPOHOB. ATOM BOJOPO-
Jla BBICTYTAET aKLENTOPOM IEKTPOHOB, aTOM JIPYrOro HeMeTajljaa — UX JJOHOPOM.
BonoponHas cBs3b ObIBaeT MEXMOJIEKYJISIpHOU (B Boze, PTOpoBOJOPOJE, CIUPTaX, KapOOHO-
BBIX KHCJIOTaX), @ TAK)KE BHYTPUMOJIEKYJISIpHOMU (B OeNKax, HyKIEUHOBBIX KUCIOTAX).
BonoponHas cBsi3b 3HAUNUTENBHO MOBBIILIAET TEMIEPATYPbl KUIIEHUS U IJIABJICHUS BELIECTB, a
TaK)K€ UX B3aUMHYIO paCTBOPUMOCTb.

Ilpakmuko-opuenmuposannsle 3a0anus

3anava 13. KakoBa MaccoBasi 101l paCTBOPEHHOTO BEILIECTBA B pacTBOPE, OJIYyUYEHHOM pac-

TBOpeHueM 10r xnopuaa kanpius B Boje Maccoi 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%

Ortger: Maccosas noist CaClz B mosmyueHHOM pacTBOpe
12,5%

3anaya 14. Cxkoabpko 06€3BOIHOT0O KapOOHaTa HATPUs U BOJBI HAJIO B3ATh, YTOOBI IPUTOTOBUTH

pacTtBop Maccoi 70 T ¢ MaccoBoit nosei kapoonata Harpus 10%7?

Pemenue:

Jano: w(p.B.) =m(p.B.) /M(p-pa). Ham He u3BecTHO U3 GOPMYIIBI

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,

o— m(H20) =m(p-pa) -m(p.8.) ;
ﬂa(ﬂﬂd) , m(p.8.)= 0,09 x 70r = 6.3r
2 =1

m(H20)=70r — 6.3r =

mM(Na;COs) -2 (H20)=70r — 6.3r = 63,7r

Ortger: J1J1s IpUTOTOBIICHHS PAcTBOpA HAJIO B3ATh 6,31 KapOOoHaTa
Hatpusi (Na2COs3) u 63,7t uiau 63,7 mi. Bojsl (H20)

3amaua 15. B Bose pacTBopuiiv THAPOKCUT HATpHs Maccoi 21,4r. O6bEM pacTBOpa 10BETH

110 300 my1. OnipenenuTe MOJISIPHYO KOHIEHTPALMIO MOJTYYEHHOTO PacTBOpaA.
Pemenue:
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Jano:
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 = 0,53Mmo0716

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

Haiitu:Cv(NaOH)-?

Ortser:

MounsipHasi KOHIIEHTpAIHsI MOJIy9YeHHOTO pacTBopa 1.8

MOJIB/TI

3anaua 16. Kakas macca xyopuaa IiHKa moTpedyercs sl IPUTrOTOBJICHUS pacTBOpa STOU

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

Pewenue:
Hano: m(ZnCl;) =n(ZnCl;) xM(ZnCl,)
V(p-pa) = 500ma wim M(ZnCL.) =136r/mo15
0,51 Cwm (p.B.)=n(p.B.) /V(p-pa). Kornentparws xiopuaa uH-

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

M3BECTHA
n(p.s.) = Cm (p-B.) xV(p-pa)

n(ZnClz) = 1.15momw/1 % 0,5 =0,575mo01b
m(ZnClz) =n(ZnCl,) xM(ZnCly)
m(ZnCl;) =0,575moub 1361/M05B =781

Haiitu:
m(ZnCly) = ?

OtBet: st mpurotosienust S00mi 1.15MpactBopa motpeOyercst

78r xJ0pyuia IMHKA

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

Kucnora HCI sBnsieTcst CHITbHBIM 3JIEKTPOJIMTOM H B pas-
0aBIIEHHBIX PACTBOPAX MPAKTHUECKU MOTHOCTHIO TUCCO-
IHUUPYET HA HOHBI:

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

HCl2 H*+ CI
[TosToMy KoHIeHTpanus noHos [H'] paBHa o6mieil 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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OxoHuaTesbHBIE  pe3ysbTaTbl  00yueHus:  (hDOPMHpPOBaHUS  KOMIIETEHIIHIA)
oTipe/ieNIsIFOTCS TI0CPeICTBOM TiepeBo/ja 6arioB, HabpaHHBIX CTYZEHTOM B TIPOLiecce OCBOEHHSsI
JVCLIATLIMHBI, B OLIEHKU:

— 6a30BbIf ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHI[UM CUMTAETCS JOCTUTHYThIM e/l
pe3y/bTaT 00y4YeHUs] COOTBETCTBYET OLIEHKE «Y/IOBIeTBOPUTENbHO» (50 10 64 peNTUHIOBBIX
6asoB);

— TMOBBILLIEHHbI  YPOBEHb chOpMHPOBAaHHOCTU  KOMITETEHIUU CUUTAETCS
JOCTUTHYTBIM, €C/ pe3y/JbTaT OOy4YeHHWs COOTBETCTBYeT OLIeHKaM «XOopoIo» (65-85
PENUTHUHTOBBIX 0a//IoB) U «OTINYHO» (86-100 peUTHHTOBBIX OasiioB).

4 TIOPAJIOK ITPOBEJIEHMA IIOBTOPHOM
ITPOMEXYTOYHOM ATTECTAIITUA

dopma MpoMeKyTOYHOM aTTeCcTalyy M0 JUCLIUIIJIMHE 3a4eT/5K3aMeH.

IToBTOpHAs NPOMEXXYTOUHAas aTTecTalys 10 JUCLIUIIIMHE [IPOBOAUTCS C UCIIO0/Ib30BaHU-
eM 3a/laHui /1J1s1 OLleHKH C(hOPMUPOBAHHOCTH KOMITETEeHI[Hi Ha 6a30BOM ypOBHe 110 BCEM MO-
LyJIIM, BXOJSALUM B CTPYKTYPY JUCLIAIIIMHBI 38 CEMeCTp, 110 UTOraM KOTOPOro CTYZeHT uMe-
eT aKaJeMUYeCKY0 3a/10/DKEHHOCTb.

IlpumeuaHue:

[oroHuTebHBIE KOHTPOJIbHBIE WCIIBITAHUSI TIPOBOASATCS /ISl CTYJ€HTOB, HaOpaBIIMX
MeHee 50 6a/10B (B COOTBETCTBUM C «I10/10)KEHHEM O MOZY/TbHO-PEUTUHTOBOM CUCTEMEY ).

O1eHOUHBIEe MaTepHaJibl U CPe/ICTBA MIPOBe/ieHNsi IOBTOPHOU NPOMe)XXyTOYHOM
aTTecTalyu

Omnpoc no Mopayro I.

Bonpocbl 015 onpoca:

MecTo X¥MHHM B CUCTeMe eCTeCTBEHHBIX HayK. KpaTKuil MCTOpHYecKuii OuepK pas3BHU-
THSI XUMUU. Marepusi U JBiKeHHe. Xumuueckasi hoopMa JBrkKeHus1 Matepu. OCHOBHBIE XU-
MUUeCKUe TIOHSITUSI: aTOM, MOJIeKyJ/ia, XUMHUUeCKUU 3/1eMeHT, TPOCTOe U C/I0’KHOE BeIlleCTBO,
cuctema, (asa.

ATOMBI U MOJIEKYJIbI, UX Pa3Mepbl, abCOMIOTHbIE U OTHOCHTE/IbHbIe Macchl. Mosb —
eIMHMLIa KoMUuecTBa BewjectBa. MosisipHas macca. CBsi3b MeX/ly MacCcou, KOJMYeCTBOM Bellle-
cTBa U oO0bemoM. [ToHsATHE SKBUBAjeHTa, SKBUBAJIEHTHOM MacCChl, SKBUBAJIeHTHOTO OObeMa.
3aKOH 5KBUBAJIEHTOB.

OCHOBHBIe MOJIO)KEHHsSI aTOMHO-MOJIEKYJ/ISIPHOTO yUeHHsl. 3aKOH COXPaHeHWs] MacChl U
5Hepruy. 3aKOH MOCTOSHCTBA cocTaBa [Ipycra. 3aKoH KpaTHbIX OTHOLIeHUH JlanbToHa.

["a30Bble 3aKOHBL. YpaBHeHHE COCTOSIHMSI WJealbHOro rasa (ypaBHeHWe MeHeneeBa-
KnanetipoHa). 3akoH 00beMHBIX OTHOLLIEHHH, 3aKOH ABOrazipo. MossipHbIii 00beM. OTHOCHUTE Th-
Hasl TUTOTHOCTh T'a3000pa3HbIX BelljecTB. HopMasnbHbIe U CTaHZAPTHBIE YCIOBUSI.

Howmenknatyphsle nipaBuia MHOITAK HasBaHusi HeopraHnyeckux BeljectB. Knaccugu-
KalUsi HeopraHuveckux BelectB. OKCH/bI, TUAPOKCUBI, KUCIOThI, OCHOBaHHUs, COMU. Bax-
HeuIlie XUMHAYecKre CBOKMCTBA MeTa/lJIOB, HeMeTaslyIoB, OKCU/I0OB, OCHOBaHUM, KUCJIOT U aM-
(hoTepHBIX TUIPOKCUIOB.

Ctpoenune aroma. Mozien CTpoeHus1 aToMa, CO3JjaHHble Ha OCHOBe 3aKOHOB KJlacuue-
CKOM MexaHMKH. Teopust aroma Bogopoga 1o bopy. KBaHToBo-MexaHuyeckass MOZie/ib CTpOe-
HUs aToMa.

KBaHTOBBIE uncsa (T/1aBHOe, OpOUTA/TbHOE, MarHUTHOE, CMIMHOBOE). OCHOBHBIE TpaBH/Ia
3ar10/IHeHUs 37IeKTPOHHBIX 000/I04eK aTOMOB.

[Tepyrosyyecknii 3aKOH W IepUojWYecKas CHCTeMa XUMHUYeCKUX 3y1eMeHToB [I.U.
MenpeneeBa. ®opMy/JIUPOBKY ePUOJAUECKOr0 3aKOHa: coBpemeHHas U [I.M1. Menpjeneesa.
@OpMBI ¥ CTPYKTypa NEPUOJAUECKON CUCTEMBI 371eMeHTOB. PU3NUeCKU CMbIC/ TTepUonYe-
CKOr'0 3aKOHa, ITOPsiIKOBOI'0 HOMepa 3/1eMeHTa, HoMepa Iepuozia, Homepa rpyIilibl.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

CBsi3b 3/IEKTPOHHOTO CTPOEHMsI aTOMOB-3JIEMEHTOB C UX CBoWcTBaMH. OcoOeHHOCTH
3JIEKTPOHHBIX CTPYKTYP aTOMOB 3/IEMEHTOB TJIaBHBIX U TIOOOYHBIX TIOATPYII. DJieMeHTHI S-,
p-, d- u f- cemeiicTB, UX MeCTOHaxXOX/leHUe B NepUOJUYeCcKoil cucteMe. VI3MeHeHUe BeIMYUH
PaZinyCcoB, SHEPTrHMi MOHU3aLUM, CPO/ICTBA K 3/IEKTPOHY U 3/1EKTPOOTPULIATEIbHOCTEN 3/1eMeH-
TOB C POCTOM 3aps/i0B UX sfiep.

[TeproAMUHOCTL W3MEHEHHsI CBOMCTB 3/IEMEHTOB KaK MpOSIBJIEHHWEe TepUOAUUHOCTU
V3MeHeHMs 3JIeKTPOHHBIX KOH(Urypauuii atomMoB. BTopuuHasi M BHYTpeHHss MepUOAUY-
HOCTb. 3HaueHve NepUoJUYeCKOro 3aKOHa B Pa3BUTHM HayKU.

KoBanentHass cBsi3b. OCHOBHble XapaKTePUCTUKU KOBajleHTHOM CBSI3U: [JIMHA,
SHeprusi, BaJIleHTHBIM yroJi, MOJISPHOCTb, HAMpPaBIe€HHOCTb, HAChIaeMOCTb. JPGdeKTHB-
HBIM 3apsi/, aToMa B MOJIeKyJle Y CTelleHb OKUC/IeHHUS.

KBaHTOBO-MexaHWUecKass Mojie/lb 0Opa3oBaHMsI KOBaJleHTHOW CBsI3M Ha IpuUMepe
MOJIeKYJIbl BO4OPO/a.

MeTop BaleHTHBIX cxeM. ['MOpuau3aliys aTOMHbBIX opOuTael, TUIbl THOpPUIU3aluK U
MPOCTPAHCTBEeHHAsI CTPYKTypa MosIeKyJ/1. MexaHu3Mbl 00pa30BaHus KOBaJIEHTHOW CBSI3U.

VloHHasi CBsi3b: CTeNeHb MOHHOCTH, MeXaHW3M 00pa30BaHUsl, CBOMCTBA MOHHOMW CBSI3U.
WouHble paauychl. [Tossspu3yeMoCcThb ¥ TOSIPU3YoLasi ClIOCOOHOCTh MOHOB, WX BIMSIHUE Ha
CBOICTBa BellleCcTBa.

Meranmmueckast CBsi3b. MeXaHW3M 00pa30BaHUs, TIOHSTHE «3JeKTPOHHOTO Ta3a».
CpoiicTBa MeTa/uInueckou cBsisu. CpaBHeHHe KOBa/IeHTHOMN, MeTa/yInueCKOW U MOHHOM CBS-
3ei.

BopgopogHas cBsi3b. MexaHu3m oOpa3oBaHus. Me>KMOJIeKY/IIpHast U BHYTPHUMOJIEKY-
JIsIpHast BOLOPOZHas CBsi3b. BiusiHve Bo#opoHas CBSI3U Ha CBOMCTBA BeLLeCTB.

HeBaneHntHble cumbl clerieHus. [IoHsATHe O BaH-Zep-Baa/lbCOBBIX CHIaX. B3aumoseii-
CTBUE JUIO/b — JIWIOJIb, AUMONb — WHAYLIMPOBAHHbBIA AUIO/b, JAUCIIePCUOHHOE B3aWMO-
JeliCTBYeE.

[MonsiTie xUMHYecKoW TepMoJuMHaMUKU. OCHOBHBIE TepMoOAMHAMUUecKue (YyHKLU
COCTOSIHUSI CUCTEMBI: BHYTPEHHsIsI SHEPTHsl, SHTa/IbITHs, SHTPOHUSI, CBOOOAHAs sHeprust. Teruio-
Bble 3PQeKThl XMMUUECKUX TIpoLieccoB. [ToHSTHe CTaHJApTHOW 3HTa/MbIMK 00pa30BaHUs Be-
1[ecTB. 3aKOH ['ecca u c1eCTBUSA U3 Hero.

[ToHsATHe cTaHAApTHOW 3HTpPONUU. VI3MeHeHHe SHTPONMU CUCTEMBI MPU (Pa30BbIX
npeBpaujeHUsx. PacueT u3amMeHeHUsI SHTPOIIUU B XOJe XMMHYECKUX MpoueccoB. [TondaTne
CTaH/lapTHOM CBOOO/HOM Hepruu oOpa3oBaHuUs BellleCTB. PacueT u3MeHeHUs1 CBOOOAHOMN
SHepPryuy U NnpejcKa3aHue BO3MOKHOCTH MPOTEKaHUs peakLiuu NpU CTaHAAPTHBIX YCJIOBU-
AX.

O6paTtrMble ¥ HeoOpaTUMble XUMUYECKHe peaklii, XUMUYecKoe paBHOBecue. KuHe-
TAYECKOe YC/I0BHEe XMMHYECKOro paBHOBecHs. KOHCTaHTa XMMHWUYECKOrO paBHOBeCHs. 3aKOH
JlelcTBUST MaccC /i1si 00paTUMBIX XUMUUeCKUX peakiuid. Criocobbl CMelleHusi XUMUUeCKOro
paBHoBecus. [Ipuniun Jle Ilartesnbe.

[TonaTre xMMHUeCKOM KMHETHKU. CKOPOCTb TOMOTeHHOW M reTeporeHHOW XHMUUe-
ckol peakiuu. CKOpOCTb WMCTHHHAs (MTHOBeHHasi) M cpefiHsisi. PaKTOpbl, BAUSIOIIME Ha
CKOPOCTbh XUMUUECKOU peakLuu.

3aBUCUMOCTb CKOPOCTH XMMHUECKOM peakLMM OT KOHLIEHTpalWW pearupyrolyx
Bel|ecTB. 3aKOH /IeCTBUSI Macc, MaTeMaTHyeckasl 3almch, (JOPMY/IMPOBKa, €ro NpUMeHeHre
JJ1s1 TOMOTeHHOM U reTepOreHHOW CUCTeM.

[ToHATHe KOHCTaHTbI CKOPOCTU peakLyy, ee (pM3UYeCcKUil CMBIC/, (JaKTOPkI ee onpeje-
Jsro1Me. 3aBUCMMOCTb CKOPOCTH XMMHWYECKOM peakLMM OT Temrmeparypsl. Ilpasuino Bant-
l'odda, TemneparypHbIii KO3Q(GULMEHT peaKkLUHU.

3aBUCUMOCTb CKOPOCTH XMMHUUECKOM peakLUU OT MPUPOJbl PearupyrollyX BelecTB.
[MToHsiTe 06 aKTMBHBIX MOJIEKy/IaX. DHePrusi aKTUBalMi. JHepreTnyeckye AuarpaMMbl XoZa

53



25.

26.

27.

28.

29.

30.

31.

32.
33.

35.

36.

37.

38.

peakLvi.

Karanu3. Bujpl Katanu3a: TOMOTeHHbIN, reTeporeHHbI, MUKpOreTeporeHHbId. Kara-
JI3aTOPbI U UHTMOUTOPBI. MeXaHu3M [IeMCTBUS KaTan3aTopoB. BivsHue KaTamm3aTopoB Ha
BeJIMUMHY SHEPruy aKTHUBaLUU.

Ponb 3HTPONMUMHOIO, SHTAABIUNUHOTO (AKTOPOB M TeMIlepaTyphbl B OLieHKe BO3-
MO>KHOCTH U TIOJTHOTBI TIPOTeKaHUsI XMMUUeCKHUX TpoLieccoB. YpaBHeHue ['nb0ca.

Kpatkasi xapakTepucTHMKa M KjacCUpUKalMs JucrepcHbIX cucteM. OmpezeneHve u
K/accuduKalusi pactBopoB. JKukue pacTBophbl. PacTBopeHue Kak (hDM3UKO-XUMHWUYECKUI TIpO-
Liecc. Vi3mMeHeHMe SHTa/IbIIMY 1 SHTPOIIUY IPU PACTBOPEHNH BeLLeCTB.

Buzbl pacTBOpoB, criocoObl BBIPaKEHHS MUX COCTaBa: MaccoBasi MU MOJIbHasi [JOJIH,
MOJISIpHAasi, MOJISI/IbHAs. M HOpMasbHas KOHL|eHTpaLys, TUTP. PacTBOpUMOCTS BellecTB (PKuZ-
KUX, TBEP/bIX, ra3000pasHbiX) B Bojle. KoadduipeHnT pactBopumocTu. [ToHsATHE HACHIILIEHHOTO
Y TIepechILLIeHHOr0 paCcTBOPOB. 3aBUCUMOCTh paCTBOPUMOCTH BeLLeCTB B BOZle OT TeMIlepaTyphl,
JlaBJIeHus], IPUPO/bl PACTBOPSIEMOT'0 BellleCTBa.

OneKTpPosTUTEI ¥ He3MeKTPouThl. CUIbHBIE U C/1abble 371eKTpO/UThL. Teopust 3/1eKTpo-
nuTthueckor auccormanyu C. AppeHuyca. MexaHU3M AMCCOLMALIMM BeILeCTB C pasHbIM TH-
IIOM XUMMWUYECKOM CBs3U. PacTBOpBI 371€KTPO/IMTOB, CTeleHb M KOHCTaHTa AUCCOLMALUM, UX
CBs13b. 3aKOH pa3bassiernss OcTBabaa.

uccoumanus Boabl. KoHcTaHTa Auccouyanuu Bozbl. BojoposHbll mokasaTenb, ero
3HaueHWe W pacyeT [jisi PaCTBOPOB CUJIbHBIX U C1A0BIX KUCIOT U OCHOBaHHM.

C'upponu3 cosieil M crocoObl CMeIeHUs] PABHOBeCHsl peakiuii ruaponnsa. Obpatu-
MbIM 1 HeoOpaTUMBIH THAPOJIN3.

I'mpponus coseit pa3uyHbIX TUNOB. CTerneHb ¥ KOHCTaHTa MMIPO/IM3a.

YcnoBusi obpa3oBaHMsT W PACTBOPEHMsI OCAAKoB. I[Ipou3BefieHHe pacTBOPHUMOCTH.
HarpaB/ieHHOCTb 0OMEHHBIX peakliii B PaCTBOpax 371eKTPOJIUTOB.

OKuCIUTeTbHO-BOCCTaHOBUTE/IbHBIE DeaKL[My, OCHOBHbIe OKUC/IUTE/NN U BOCCTaHO-
Butenu. Knaccudukauysi oOKUCIUTeTbHO-BOCCTAHOBUTEBHBIX PeaKLUi.

ONeKTpPONU3 pacTBOPOB U PACIIaBOB CoJiel. 3aKOHBI 3J1eKTpoJiv3a. IIpumeHeHUe
3/1eKTPO/IM3a.

lanbBaHMYeCKWM 371eMeHT, mpoueccbl B HeM. OKHC/IUTeNbHO-BOCCTAHOBUTE/TbHBIN
noteHyman, 3/C v HampaB/ieHWe TeueHUs] OKMC/IMTeTbHO-BOCCTaHOBUTE/IbHBIX peakLuil. Psp
CTaH/IaPTHBIX JIEKTPOIHBIX MOTEHL[AIOB.

KomriniekcHble coepyiHenust. KoopauHaiionHast Teopust A. BepHepa. CTpoeHue KOM-
TJIEKCHBIX CoelMHeHU. BHellHsist ¥ BHyTpeHHsIs cdepa KomriekcoB. Jluranasl. HomeHknarty-
Pa KOMIIEKCHBIX COeIMHEeHUN. 3HaueHre KOMIT/IEKCHBIX COeIMHEeHNUM.

Criocobbl MonyyeHUs KOMIUIEKCHBIX coefiiHeHUH. [loBeieHre KOMIUIEKCHBIX COe/u-
HeHUU B pacTBopax. [lepBuuHas u BropuyHas guccoruanus. KoHcTaHTa HECTOMKOCTU M KOH-
CTaHTa yCTOMUMBOCTU KOMIUIEKCHBIX COeJUHEHUN.

Omnpoc no Mopay.mro I1.
Bonpocbl 05 onpoca:

CoBpeMeHHOe COCTOSIHME aHa/IMTHUeCKOW XuMuu. TpeOoBaHUSs, TpenbsBiseMble K
aHa/IM3y B OTHOLLEHWM YYBCTBUTEIbHOCTH, CeJIEKTHBHOCTH, NIPABU/ILHOCTU U 3KCIIPECCHOCTH
onpejie/IeHUs1 COCTaBa BeLeCTB.

Xumunyeckue, PU3MKO-XMMHUYeCcKre U (pr3ruecKkre MeTo/ibl aHaiu3a. XapakTepucTHKa
METOZIOB U TPUMepPhl IPUMeHeHHsI X B OMO/IOTHUeCKUX UCCTeZIOBaHUSX.

AKTHUBHOCTb M KOHLIeHTpauus. VIoHHas cr/a pacTBopa.

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

KowmrmiekcHble coefuHeHud B aHanu3e. Vcrnosib3oBaHMe KOMILIEKCHBIX COeJWHEeHUM
JJisi 0OHapy KeHUsi, MAaCKUPOBKH, pa3s/ie/ieHUsl, KOHLIEHTPUPOBaHUs 1 OTIpe/iesieHUsi HIOHOB.
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10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Oprannyeckue peareHTbl B aHa/nv3e. BHyTpHKOMITIEKCHBIE COeMHEHUs (XeslaTHble
KOMIIJIEKChI) U CBOMCTBA. [IpriMeHeHre opraHnyecKux peareHToB B aHajIu3e.

[MToaroroBka obpas3ia K aHamu3y. OCHOBHBIE TIPUEMBI M TEXHHWKA BBITIOJTHEHUSI aHA/IH-
TAYECKUX OTeparjuii.

3HaueHMe KOMYeCTBEHHOTO aHaiu3a B Ouosiorur. CoBpeMeHHOe COCTOsIHUe KOJThue-
CTBEHHOTO aHa/v3a U TpeboBaHus, TIpebsB/sieMble K HEMY.

Cy1IHOCTE T'paBUMETPUUECKOro aHanu3a. IIpsMble M KOCBeHHble MeTOJbl aHalu3a.
BakHelilie HeopraHUueckKde M OpraHUuecKre ocajuTend. BblunciieHus: B TpaBUMeTpUUe-
CKOM aHajmse.

O6uue cBefieHUs 0 TUTPUMeTpUUeckoM aHanuse. Knaccudukaiusi metosioB. Tpebo-
BaHUs, NIpebsB/sieMble K PeakLjisiM B TATPUMETPUYECKOM aHause.

CriocobbI BhIpaKeHHs1 KOHLIEHTPAL[Mi pacTBOpa. BriuniciieHre S5KBUBa/IeHTHBIX Macc B
Pas3/IMUHBIX MeTO,aX TUTPUMEeTPUUeCKOro aHasIn3a.

Tutp. TutpoBaHue. Touka 3KBUBaJIeHTHOCTU M KOHEUHAasi TOUKA TUTPOBaHus. MeTo-
Iibl 0OHApY KeH!sl KOHEUHOW TOUKH TUTPOBAHUS.

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

CyIIHOCTE KHUC/IOTHO-OCHOBHOTO TWUTpPOBaHMs. Brlumcienve pH B pasnuuHble
MOMEHTBI TUTPOBAHHUS.

KucnoTHo-ocHOBHBIE HHAWKATOPHL. MIOHHAasi 1 XpoMOQOpHasi TeOpUX MHAWKATOPOB.

WuTepBan nepexofa OKpacKd WHAMKATOPOB. BrIOOp MHAMKATOpa /sl YCTAaHOBJIEHHUS
KOHEUHOW TOUYKY TUTPOBaHUs. BiusiHie pa3MuHbix (aKTOPOB Ha MOKa3aHUsl MHAWKATOPOB.

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

OKHUC/INTE/TIbHO-BOCCTaHOBUTE/IbHOEe TUTpOBaHWe. O6G30pD OCHOBHBIX OKUCUTETbHO-
BOCCTaHOBUTE/IbHBIX MeTOZ0B aHaau3a. OKUCINTeTbHO-BOCCTAHOBUTE/bHbIE WHIUKATOPHI.
BbIunciieHust B OKUC/IUTEIbHO-BOCCTAHOBUTE/IbBHOM TUTPOBAHUM.

[Tepmanranatometpusi. Ob11jasi XapakTepuUCTHKA MeTo/ia. Y CTaHOB/IeHHe HOPMajlbHO-
CTHU pacTBOpa NepMaHraHaTa Kasausl.

[TepmanranaTometpuueckoe ormnpegeneHue xenesa (II), HuTpuTOB, mNepokcuja
BoZopoza. OnpejiesieHre HaBeCKU XKeJle3a.

Hopometpust. OOrasi xapakrepucTuka Metoza. OripefesieHre BOCCTaHOBUTEJIEH,
okucnureneii. Mogomerpuueckoe onpegenenve meau (II) B cynbdate menu. BoruncieHue
HaBeCKH MeJy.

OcagutensHoe TUTpoBaHUWe. OOIilasi xapakTepucTuka meroza. [locTpoeHre KpUBBIX
TUTPOBAHUS.

MeTtobl 0cafuTeNIbHOIO TUTPOBAHUS: apreHTOMeTpUsl U MepKypomeTpus. VHauKa-
TOPBI, IPUMEHsIeMbIe B 3TUX MeToZax. OrnpejeneHue XJ10pr/0B.

KomninekconomeTprueckoe TuTpoBaHue. lcrosnb3oBaHWe HeOpPraHW4yecKux |
OpraHWYeCcKHUX peareHTOB B KOMIVIEKCOHOMETPUH.

KommiekcoHoMeTpUueckoe (xeslaTOMeTpUUecKoe) oripefesieHue o0Ied >KECTKOCTH
BO/JIbL. STWIEHANAMUHTETPA YKCyCHas KUC/IoTa U eé quHatpueBast cob (3/1TA) kak peareHTbI
B Xe/JaTOMeTPUH.

OOmme TpUHOMIBI W 00Ijasi XapaKTepUCTUKA HEKOTOPBhIX WHCTPYMEHTA/TbHBIX
MeTo/|0B aHa/m3a. Knaccudukanus MeTozioB.

OnTrueckre U 371eKTPOXUMHYECKHe MeTObl aHanu3a. Vcrnonb3oBaHve MeTO0B TIpU
MCC/IeIoBaHUUK OMOMOTMYeCKUX CUCTeM U TpoLeccoB (CrieKTpodoToMeTpruuecKri, riameH-
HOU (hOTOMETpUH, TTOTEeHLIMOMETPUUECKUH, M0/ porpaduuecKuii).
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28.

MeTtoasl KosiopuMeTpuu U (oTokosopumeTpuu. CyIIHOCTH MeTo/0B. [loCTOMHCTBA U

HeJJ0CTaTKHU.

Tabmna 5- Kpurepuu oneHKH c)OpMHUPOBAHHOCTH KOMIIETEHIHH

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

KpuTepuu olieHrBaHus COOPMUPOBAHHOCTH
KOMITeTeHIIMM (YaCTH KOMITeTeHLIUN)

Ha 0a30BOM YpPOBHe

COOTBETCTBYET OLIeHKe «yJ0B/I€TBOPUTE/Tb-
HO» 50-64% 0T MakcuUMaJ/ibHOro Oasiia

OIIK-4.1 -1 onk-4

3HaThb:

-TeXHUUeCKHe BO3MOXXHOCTU COBPEMEHHOIO CIeLhasiu-
3WMpOBaHHOTO 000pYyZOBaHMs, METOZBI PeIlleHus 3azau
rpodecCcroHa/bHOM /1esATeTbHOCTH.

OIIK-4.2 U-2 orik-4

YMmeTh:

-TIPUMEHSITb COBPEMEHHbIe TEeXHOJIOTUU W METOMAbI MC-
cnefoBaHUM B TIpoeCcCHOHANBEHOU esiTe/IbHOCTU, WH-
TepIIPeTUPOBATH [10/IyUeHHbIe pe3y/IbTaThl.

OIIK-4.3 N1-3 onk-4

Bnanets:

-HaBbIKaMH pabOoThI CO CrelMaTu3upOBaHHBIM 000pY/10-
BaHUEM /IJIs1 pea/ii3aliiM MOCTaB/IeHHbBIX 3aJay Py Mpo-
BeJIeHUH UCC/IeIOBaHUM U Pa3pabOoTKe HOBBIX TEXHOJIO-
THH.

B/IaJleeT MaTepHaOM T10 TeMaM AUCLIUTIIN-
HbI, HO UCTIBITHIBAET 3aTPY/IHEHUS B aHA/U-
3e, pacyeTax ¥ 0)OpPM/IEHUH Pe3yJIbTaToB
3KCIIePUMEHTAIbHOU PaboThI
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