MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKNNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b1.5.09

(uHOeKc QUCYUNIUHBL)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

OO61as u HeopraHUYecKask XUMHUS

(HaumeHo8aHUe OUCYUNIUHDBL)

10 HAMPABJICHUIO MTOATOTOBKHU
19.03.04 TexHoMmOTHS MPOAYKIIMH U OPTAHHU3AIHS OOIIECTBEHHOTO MUTAHUS

HaIpaBJIEeHHOCTH (TIPOdUIIH)
TexHONOTHsI MPOAYKIIMU U OPTaHU3AIUS PECTOPAHHOTO Jeia

dopma 00ydeHHS: OUHAs
I'onx maGopa: 2020
Oo6mas Tpynoemkocthb: 19 3E

PacnpenesieHne 4acoB TUCHMILIMHBI M0 ceMeCTPam

CemecTtp 1 2
@opMa KOHTPOJS | 3K3aMEH IK3aMeH Hroro

Buj zanaruii
Jlexmuu 34 34 68
Jlaboparopnbie 50 50 100
[IpakTrueckue
PykoBonicTBO: KypcoBbie paboTh! (poekTsi) / PI'P
[IpoMexxyTouHas arTecTanus 0,35 0,35 0,70
KonraktHas pabora 84,35 84,35 168,70
CamocrosiTenpHas pabora 204 240 444
Kontposnb 35,65 35,65 71,30
Htoro 324 360 684

LOOKYMEHT MOAMNCAH

QNIEKTPOHHOW NOAMUCHIO

Ceptuchukat: 014FF7890041AFC5824E0982EFBICO0A4F
Bnapeneu: ByHeB AnekcaHap CusicaToBuy
[Deinctautenen: ¢ 02.11.2022 po 02.11.2023
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JIOLIEHT, K.T.H. TpommHa M.A.
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OtcyTcTBYET
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(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qUCHMILIMHEI cocTaBieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro mana
HarpaBJIeHUs OATOTOBKU
19.03.04 TexHoMOTHS TPOIYKIIMN U OpTraHU3AIMS OOIIECTBEHHOTO MTUTAHUS

Cpoxk aeiicTBusi pado4eil NpOrpaMmbl TUCHUUIVIMHBI 10 «__ » 20 I.

COI'NTACOBAHO

3apenyronmii  kadenpoit «TexHomorus mNPOU3BOJACTBA MHUIIEBOM MPOAYKIMH U OpraHu3aluu
OO0IIECTBEHHOT O MUTAHUSD)

« » 20 T. T.I1. TpeTpsikoBa
(noonucw) (U.0. Damunus)

YTBEPXJIEHO
Ha 3acemanuu neHTpa MeIMIIMHCKON XUMUU

(mpotoxoun 3acemanust Ne 3 ot «19» centsaops 2019 1.)



1. esab ocBOeHUST TUCHMILIUHBI

Lesib OCBOCHUS TUCIUILTMHBI — (QOpMUpPOBaHKE y 00yJaromuxcs 6a30BbIX 3HAHUH, yMEHUH U
HaBBIKOB 10 OOINEH M HEOPTraHWYECKONW XWMHUHU, 3HAKOMCTBO C BHYTPEHHEH JIOTMKOW XMMHYECKOU
HaYKH, a TaKKe IpuoOpeTeHre cnocoOHOCTH UCIIOIb30BaTh MOJYYCHHBIC 3HAHUS, YMEHUS U HaBBIKU
OpU U3YYEHUU TOCIEAYIOIIUX XUMHUYECKHMX M CHEeHHaNbHBIX JUCHUIUIMH W B cdepe
npodecCHOHATBLHON 1eATEIEHOCTH.

2. MecTto nucunnimnnsl B ctpykrype OIIOITI BO

I[I/ICI_[I/IHJII/IHBI U TPAKTUKHU, Ha OCBOCHHU KOTOPBIX 6&3preTC$I JaHHasd AUCLHHUIIIIMHA:
«Bricmas mareMaTHka.

JINCIUTITMHBI U TIPAKTHKH, I KOTOPBIX OCBOCHHME JTAHHOW JAUCIUIUITMHBI HEOOXOAMMO Kak
IpeIIecTByIolee: «AHAIUTHYECKAsT XUMUs», «Mukpobuonorus», «buoxumusy, «Oprannyeckas
XUMUS», «DPu3nueckas U KOJUIOUTHAS XUMHSY, «DU3UKO-XUMHUYECKUE METO/IbI aHATN3a» U APYTHE
XUMHUYECKHE TUCIUIUINHBI BAPUATHBHOW YaCTH.

3. IInanupyemMsle pe3yJbTaThl 00y4eHHUS
®opmupyemMble HNuauxaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemsble pe3yJbTaThl
KOMMETEeHI[HN KOMIeTeHI Ui o0y4eHust
(Ko 1 HAMMEHOBAHUE) (K01 1 HANMEHOBAHUE)

OIIK-1. Croco0OHOCTS | - 3HATh: OCHOBHBIE CIIOCOOBI M METOJIBI

OCYILECTBIIATh MIOUCK, HaAKOIUICHHS, Iepesadynd u o0paboTku

XpaHeHue, 00paboTKy u nH(pOpMauu B COBPEMEHHBIX

aHamM3 MHPOpPMALUU U3 IUGPOBBIX U MHKPOMPOLIECCOPHBIX

Pa3IMYHbIX UCTOYHUKOB U cUcTeMax; Irio0ajabHbIe U JIOKaJbHbIE

0a3 JaHHBIX, PEACTABISATh KOMIIBIOTEPHBIE CETH; TEXHOJOTHUIO

ee B Tpedyemom (hopmare ¢ paboThI Ha MePCOHAITBHOM

UCIIOJIb30BaHUE KOMITbIOTEpE B COBPEMEHHBIX

MH(OPMAaLIMOHHBIX, OTIEepaIMOHHBIX Cpeiax

KOMITBIOTEPHBIX U CETEBBIX YMeTb: HCIOJIb30BaTh BO3MOXKHOCTH

TEXHOJIOTHI BBIYMCIIUTEIBHOM TEXHUKH u
IPOrPaMMHOTO o0ecrieyeHus;
paboTtarthb Ha MePCOHAIbHOM
KOMIIBIOTEpE, N0JIb30BAThCS
onepanvoOHHON CUCTEMOU u
OCHOBHBIMH oducHBIMUI
MIPHJIOKEHUSIMU
Brnagers: MeTomamMu MpakTUYECKOTO
HCIOJIb30BAHUS COBpPEMEHHBIX

KOMIIBIOTEPOB TUIS 00paboTKn
UHQOPMAIMY; METOJAMH IIOWCKA H
obOMmeHa nH(popMalmen B r100aTbHbBIX
U JIOKQJIbHBIX KOMITBIOTEPHBIX CETSX;
npUeMaMH  CO3/aHUs,  XPaHEHHS,
BOCIIPOM3BENICHUs, O00pabOTKH |
nepeayd  JAHHBIX ~ CPEICTBaMHU
BBIYHCITUTEIIEHON TEXHHKH;
HaBBIKAMHU MPUMEHEHUS CTaHJapTHBIX




dopmMupyembie U HNuaukaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemsble pe3yJbTaThl
KOMIIeTeHIIUH KOMIIETEHIIN A o0y4eHust
(Koa 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)
MPOTpaMMHBIX  CPEICTB B  cdepe
pohecCHOHAILHOM IeSATETbHOCTH
TIK-1. Croco0HOCTH 3HaTh: METOJIBI MPOBEICHUS
HCII0JIb30BaTh WCCIEAOBAHUN MO  BBISBJICHUIO
TEXHUYECKHE CpeacTBa BO3MOXHBIX PHUCKOB B oOjactu
JUTSL UBMEPEHUS] OCHOBHBIX KauecTBa U 0€30MaCHOCTH IPOAYKIIHH
rapameTpoB OOIIECTBEHHOI'O TTUTaHUS U YCIOBUH,
TEXHOJIOTHYECKUX HETMOCPEACTBEHHO BIUSIONIMX HAa UX
MPOLIECCOB, CBOICTB BO3HHUKHOBEHHUE

CBIPbs, OTY(haOPUKATOB U
Ka4eCTBO rOTOBOM
MPOAYKIIMH, OPTaHU30BATh

u OCYILIECTBIISATh
TEXHOJOTHYECKUUN
npouece MPOU3BOACTBA

NPOAYKLIUH MTUTAHUS

YMeTh: OCYLIECTBIATH KOHTPOJIb 34
COOJIIOJICHUEM  TEXHOJIOTMYECKOTO
mpolecca MpoU3BOJACTBA MPOAYKLNN
MUTAHUSA; IPOBOJIUTH CTAHAAPTHBIE U

cepTH(HUKAIIMOHHbIE UCTIBITAHUS
OUIICBOTO  CBIPbSI W TOTOBOM
POAYKIIUH MUTAHUS

Brnaners: (U3UKO-XUMHYECKUMHU
METOAAaMH{, TPUMEHSIEMbIMH  IpH
KOHTPOJIE TIHIIEBOTO CHIPHS,
noiy(habpukaToB u rOTOBOM
IPOJTyKIIUU

JTIK-1. CrocoOHOCTH
UCIIOJIh30BaTh  OCHOBHBIC
3aKOHBbI
€CTeCTBEHHOHAYYHBIX
JTUCIUILINH B
npodeCcCuOHATBHON

ACATCIIbHOCTH, IMIPUMCHATH
METOAbI MAaTEMATHYCCKOI'O

aHajn3a u
MOACIINPOBAHUA,
TCOPCTUYICCKOTO n
OKCIICPUMCHTAJIIBHOT'O
HUCCICIOBAaHUSA

3HaTh: OCHOBHBIE 3aKOHBl XUMUH,
CTPOCHME M CBOMCTBA XUMHYECKHX
COCIIMHEHUM, NPUPOAY XHUMHUYECKOU
CBSI3M B Pa3JIMYHBIX KJIACCaX BEIECTB;
METObI MATEMAaTUYECKOIO aHAJIN3a U
MOJIEITUPOBAHUS XUMHYECKOTO
JKCIIEPUMEHTA, TEOPETUYECKOIO U
HKCIIEPUMEHTAIBLHOIO HCCIICIOBAHUS

YMeTb: NPUMEHATh TEOPETUUYECKUE
aCTeKThl OOIIeH XUMHUH M METOJIbI
MaTEeMaTHYECKOTO aHan3a u
MO/JICITUPOBAHUS XHUMHAYECKOTO
AKCIICPUMEHTA JIJIsl aHaHM3a CBOWCTB
BEIIECTB ¥ MEXaHU3MOB XUMHUECKUX
MIPOIIECCOB, MPOTEKAIOIINX B
OKpyXalrolei  mnpupoge U B
podhecCHOHAIBHOM IeSATEIbHOCTH

Brnangets: wMetomamMu  omnpeieiieHHs
CBOMCTB BCIIECTB M MEXaHHM3Ma HX
y4acTHsi B MPOIECCaX XHUMHYECKOTO
XapakTepa OKpPYXalollero Mupa u
SIBJICHUH TIPUPO/IBI, METOAaMU
MaTeMaTU4eCKOro aHanm3a u
MOJICIIUPOBAHUS XAMUYECKOr0
JKCIEPUMEHTa, TEOPETUYECKOTO U
AKCIIEPUMEHTAIBHOTO UCCIEAOBAHUS




dopmMupyembie U HNuaukaropsl
KOHTPOJINpyeMble JOCTHKEHUA IlnannpyemMble pe3yabTaThl
KOMIIeTeHIIUH KOMIIETEHIIN A o0y4eHust
(Koa 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)

JIIK-2. Croco0HOCTH 3HaTh: TpaBWIa TMOBEACHUS U
COCTaBJIATh IIaH, TEXHUKY 0e30macHOCTH B
OITHCaHHE, MIPOBOJIUTH XAMUYECKOU nabopaTopuu,
HCCICIOBAHUS 15{0) XUMHUYECKYIO nocyay u
3aJJaHHOM METOIUKE, KJ1accu(PpUKaIuio PEaKTHRBOB;
aHAIM3UPOBATH COBPEMEHHBIE METO/Ibl UCCIIEIOBAHUS
pe3yIbTaThI TEXHOJIOTHYECKUX  TPOIIECCOB M
JKCIIEPUMEHTA u MIPUPOTHBIX CPEJCTB, CIIOCOOBI

MPEJCTABIATh UX B BUIE
OTYETOB U MPE3EHTALUMN

MIPUMEHEHHUSI KOMITBIOTEPHBIX CPEJICTB
B HAaYYHBIX HMCCJIEIOBAHUAX; (DOPMBI
CHCTEMAaTU3aluu JaHHBIX IS
COCTaBJeHHs 0030pOB, OTYETOB U
MpE3EHTalMI

YMeTh: CaMOCTOSTENILHO PadoTaTh ¢
METOAMYECKUMH  PEKOMEHIAIUSIMH,

MPOBOAUTH XUMHYECKHUI
AKCIIEPUMEHT, aHAJIM3UPOBATh
MOJIYYEHHBbIE  AKCINEPUMEHTAJIbHbIE
JaHHbBIE; IJIAaHUPOBATh
AKCIIEPUMEHTAJIbHBIE UCCIIEI0BAHUS,
MOJTy4aTh, 00pabaThIBaTh "
aHAIN3UPOBATH MOJIyYeHHbBIE
pe3yNbTaTHI; CUCTEeMaTU3UPOBATh

JaHHBIC JJIsi COCTaBJICHHS 0030pOB,
OTYETOB U MPE3EHTALUMN

Brnagers: wMerogamu  OpraHu3aIu
CaMOCTOATENIbHOW  paboThl  TpH
MIPOBEICHUH IKCIIEPUMEHTA "
HAaYYHBIX HCCIICIOBAHNH;
CIIOCOOHOCTBIO CaMOCTOSITENTEHO
NPOBOJUTh  aHAIN3  TOJYYCHHOM
uHbOpMAIlMM ¥  JeNIaTh  BBIBOJIBL;
0a30BBIMH MPUEMAMHU OPTaHHU3AINN U
MIPOBEICHUS] HAYYHBIX UCCIICIOBAaHUH,
yrIyOJIEHHBIMY 3HAHUSMU B 00JacTH
TEXHOJIOTUU THTAHUS; METOIUKOM
CHCTEeMaTH3aIuA JTAHHBIX TUTst
cocTaBJeHHs 0030pOB, OTUYETOB U
MpE3EHTalMI




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

DopMbI
. TEeKYIero
Monyar (pasnen) y‘leﬁn(ﬁ"&nlz)laﬁoTbl Ha““‘(;‘;‘:;i‘;gep?ﬁl‘;s::)mTﬂﬂ Cemectp 0611: | Banmwi | Mutepaxtup, u.|  KonTpons
: (HauMeHOBaHHUe
OlI€HOYHOI 0
Monyib 1. Jlexmust (JIekl)  |OcHOBHBIE IOHATHS ¥ 3aKOHBI XMUH 1 2 - -
CtpoeHue u
CBOMCTBA BemecTBa |JlaboparopHoe  |BBoxmHoe 3ansTHe. TexHuKa 1 2 - -
3anstue (JJabl) |O6e3omacHOCTH. 3HAKOMCTBO C
XUMHUYECKOW MOCYA0N U peakKTUBAMH
Jlexnus (JIexk2) | XuMuYeCKUil S5KBUBAJICHT. 3aKOH 1 2 - -
SKBHBAJICHTOB
CamocrostenpHas| 131 1 6 - -
pabora (Cpl)
JlaGopatopuoe  |Brimonnenue sabopatopHoii paboTsr 1. 1 2 2 - OTtuer 1o
3ansTue (JIab2) |OcHOBHBIE KJIacChl HEOPTaHUUECKUX nmabopaTopHOH
BELIECTB padote Nel
Jlaboparoproe  |3ammra 1abopaTopHOM paboTHI 1. 1 2 3 - Bomnpocs! mist
3ansTue (JIab3) |OcHOBHBIE KIacChl HEOPTaHUYECKUX 3aIIUTHI
BELIECTB mabopaTopHOit
pabotsr Nel
Jlexmus (JIek3)  |Crpoenue atomos. [leprognaeckas 1 2 - -
cuctema aseMeHToB /.M. MenpeneeBa
CamocrostenbHas| 1J132 1 6 - -
pabora (Cp2)
Jlaboparoproe  |BrimonHeHME 1a00paTOpHOMA padbOTHI 2. 1 2 2 - OTyeT mo
sanstue (JJab4) |OmnpenencHre MOJSIPHON MaCChI nmabopaTtopHOit

OKBHUBAJICHTA METaJljia

pabote No2




Dopmbl

. TeKYIIero
Monyar (pasnen) y‘leﬁn(ﬁ"&nlz)laﬁoTbl Ha““‘(;‘;‘;‘;z‘;gep?ﬁl‘;s::)mTﬂﬂ Cemectp 0611: | Banmwi | Murepaxtup, u.|  KonTpoas
’ (HauMeHOBaHHUe
OII€HOYHOT 0
Jlaboparoproe |3amura mabopaTopHON PabOTHI 2. 1 2 3 - Bormpocs yist
sanstue (JIabS) |OmnpenencHre MOJSIPHON MacChI 3aIIUThI
SKBHUBAJICHTA MeTaJlIa nmabopaTopHOit
padoTsr Ne2
Jlexums (JIek4) | Xumudeckas cBsi3b. MeTo/1 BAJICHTHBIX 1 2 - -
CBsA3EH
Jlaboparoproe  |BpImonmHEHNE KOHTPOILHOM pabOTHI 1. 1 2 2,5 - KoHTposbHas
3ansTue (JIab6) |CtpoeHHe aTOMOB paborta Nel
Jlexkuus (JIekS) |Xumuueckas cBsizb. MeTon 1 2 - -
MOJIEKYJIIPHBIX OpOHTAJICH.
[IpocTpaHCTBEHHOE CTPOCHHUE MOJICKYIT
1 noHOB. Meton I'mmiecnn
Jlaboparopnoe BrimonrHeHne KOHTPOJIBHOM pabOTHI 2. 1 2 2,5 - KoHTposbHas
3anstue (JIab7) |Xumudeckas CBS3b. pabota No2
[TpocTpaHcTBEHHOE CTPOEHUE MOJIEKYIT
Y IOHOB
Monyns 2. Jlexmus (JIek6) | TepmoanmHaMuka XUMHUYIECKHIX 1 2 - -
TepMoauHamMuKa 1 nponeccoB. OyHKIIUU COCTOSAHUS:
KIHETHUKA BHYTPEHHSISI YHEPTHS, SHTAIBITHS.
XUMHUYECKHUX 3akoH ['ecca
[IPOLECCOB Jlexkuus (JIek7) |DyHKUMUU COCTOSIHUS: SHTPOIIHUS, 1 2 - -
sHeprus ['n66ca. Hanpapienne
MPOTEKAHUS XUMHUYECKUX PeaKInui
Camocrositensras | ]33 1 6 - -
pabora (Cp3)
JlaGopatopuoe  |Brimonnenue gabopaTopHoii paboTsI 3. 1 2 2 - OTtuer 1o
3ansTue (JIa68) |Onpenenenne SHTANBIUN PEAKITAN nmabopaTopHOH

padote Ne3




DopMbI

. TEeKYIero
Mopnyas (pa3nein) BUHII HaHMeHOBaH?e TEM 3AHTHH Cemectp Obnem, bannbl | UaTepakTHBs, 4. KOHTPOJIA
yueOHOM padoThI (y4eOHoii paboThI) q. (HaMMeHOBaHHe
OII€HOYHOT 0
Jlaboparoproe  |3ammura mabopaTopHOM PabOTHI 3. 1 2 3 - Bormpocs yist
3ansaTue (JIa09) |Omnpenenenue SHTAIBIUH PEAKIINN 3T
nmabopaTopHOH
a60ThI Ne3
Jlexunsa (JIek8) |CkoOpoCTh XUMHUYECKUX PEAKIIUH. 1 2 - -
3aKOH JIEUCTBYIOIKUX Macc. BrnusHue
TEMIIepaTypbl Ha CKOPOCTh
XUMHYECKUX peaKuid. JHEPTUs
AKTUBALIUU
Jlexuusa (JIek9) | Katanus. XuMHUYECKOE paBHOBECHE 1 2 - -
CamocrostenbHas| ]34 1 6 - -
pabora (Cp4)
JlaGopatopaoe  |Brimonnenue gabopatopHoii paboThI 4. 1 2 2 - OTtuer 1o
3ansTue (JIa610) |CkopoCTh XMMHYECKUX PEaKITHii. nmabopaTopHOH
XUMHUECKOE PABHOBECHE abote Ned
Jlaboparoproe  |3amura mabopaTopHO PabOTHI 4. 1 2 3 - Bormpocs! 1yist
3ansTue (JIabl1l) |CxkopocTh XUMHUYECKUX PEAKIIHA. 3T
XUMHUYECKOE PAaBHOBECHUE nmabopaTopHOH
paboTbr Ned
JlaGopatopuoe  |KomnokBuym | mo temam monyneit 1, 2 1 2 25 - Bomnpocs! k
3ansTue (JIa612) KOJUTOKBUYMY Nel
Monyns 3. Jlexuus (JIek10) |PactBopsl. CriocoOBI BBIpaKEHUS 1 2 - -
PacTBOpHI 1 KOHIIEHTPAIlUU PaCTBOPOB.
HIIEKTPOXUMUYECKHE TepMoauHAMUKa U MEXaHU3M
MPOLIECCHI pacTBOpeHus
CamocrositensHast| U135 1 6 - -

pabora (Cp5)




DopMbI

. TEeKYIero
Monyar (pasnen) y‘leﬁn(ﬁ"&nlz)laﬁoTbl Ha““‘(;‘;‘:;z‘;gep?ﬁl‘;s::)mTﬂﬂ Cemectp 0611: | Banmwi | Murepaxtup, u.|  KonTpoas
: (HauMeHOBaHHUe
OII€HOYHOT 0
Jlaboparoproe  |BrimonHeHHME 1a00paTOpPHOMA paObOTHI 5. 1 2 - -
3anstue (JIa613) |IIpuroroBieHue pacTBOPOB 3aaHHOM
KoHIIeHTpanuu (om. 1,2)
JlaGopatopuoe  |Brimonnenue gabopaTopHoii paboThI 5. 1 2 2 - OTtuer 1o
3anstue (JIa14) |IIpuroToBneHune pacTBOPOB 3aJaHHOMN nmabopaTopHOH
KOoHIeHTpanuu (or. 3) abote No5
Jlaboparoproe  |3ammra 1ab0paTOpHON pabOTHI 5. 1 2 3 - Bomnpocs! mist
3anstue (JIag15) |IIpuroToBneHue pacTBOPOB 3aJaHHOMN 3aIIUTHI
KOHLIEHTpaluu mabopaTopHOit
paboThl Ne5
Jlexunsa (JIek11) |PacTBOpBI HERNIEKTPOIUTOB. 1 2 - -
KosnmuraruBHbie CBOMCTBA pacCTBOPOB
Jlexmust (JIek12) |PacTBOpBI 37€KTPOJIUTOB: CTEIICHD 1 2 - -
JUCCOLIMAIINY, KOHCTAHTa
JUCCOLIMAIINU, U30TOHUYECKHMA
K023 uuneHT, 3akousl Payns u Bant-
['odda s pacTBOPOB JAEKTPOIUTOB
Jlexmus (JIek13) | MonHOE mpou3BeaeHUE BOIBI, 1 2 - -
IPOM3BEACHNE PACTBOPUMOCTH,
HampaBiieHue OOMEHHBIX MPOIIECCOB B
pacTBOpax 3JIEKTPOITHTOB
CamocrositensHas| U136 1 6 - -
pabora (Cpb6)
Jlaboparoproe  |BrimonHeHME 1a00paTOpHOMA padbOTHI 6. 1 2 2 - OTyeT mo
3anstue (JIab16) |PacTBOpHI 31EKTPOIUTOB nmabopaTtopHOit

padote Neb




DopMbI

. TeKYIIero
Monyar (pasnen) y‘leﬁn(ﬁ"&nlz)laﬁoTbl Ha““‘(;‘;‘:;i‘;gep;eﬁl‘gs::)mTﬂﬂ Cemectp 0611: | Banmwi | Murepaxtup, u.|  KonTpoas
: (HauMeHOBaHHUe
OIIEHOYHOT 0
Jlaboparoproe  |3amura mabopaTopHOI PabOTHI 6. 1 2 3 - Bormpocs yist
3anstue (JIab17) |PacTBOpHI 2JIEKTPOIUTOB 3T
nmabopaTopHOH
paboTer Ne6
Jlexmus (JIek14) |OxkucIUTENbHO-BOCCTAHOBUTEIIBHBIC 1 2 - -
peaKIuu: HOHHO-3JIEKTPOHHBIN METO/I.
HamnpasieHue okucIuTebHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI
Camocrostenbaas| 1137 1 6 - -
pabota (Cp7)
Jlaboparoproe  |BrimonHeHuMe 1a00paTopHOM padbOTHI 7. 1 2 2 - OTyeT mo
3anstue (JIag18) |OKkuCIUTENbHO-BOCCTAHOBUTEILHBIC nmabopaTtopHOit
peakiuu pabote Ne7
Jlaboparoproe  |3ammra 1a060paTopHOIt pabOTHI 7. 1 2 3 - Bormpochkr st
3anstue (JIa619) |OkucauTenbHO-BOCCTAaHOBUTENbHBIE 3ALUTHI
peakiuu nmabopaTtopHOit
paboTel Ne7
Jlexmus (JIek15) |Dnexktpoxumus. BosHuKHOBEHME 1 2 - -
AJIEKTPOJTHOTO TOTEHIHAIA.
["anbBaHMYECKHE MPOLIECCHI
Jlexmus (JIek16) |DmekTponu3 pacriaBoB M BOJTHBIX 1 2 - -
pactBopoB. KosnuecTBeHHbIE 3aKOHBI
ANEKTPOIIH3a
CamocrostenpHas| M1J138 1 6 - -
pabora (Cp8)
Jlaboparoproe  |BrimonHeHME 1a00paTOpHOMA padbOTHI 8. 1 2 2 - OTyeT mo
3anstue (JIa620) |DmekTpoiu3 BOAHBIX PaCTBOPOB nmabopaTtopHOit

pabote Ne§




DopMbI

. TEeKYIero
Mopyas (pa3aen) Buml HanMeHOBaH]je TEM 3aHsTHH CemecTp Oonem, Banabl | UnTepakTHus, 4. KOHTPOJIA
y4eOHoi1 padoThI (yueOHo¥ padoThI) q. (HaMMeHOBaHHe
OIIEHOYHOT 0
Jlaboparoproe  |3amura mabopaTopHOM PabOTHI 8. 1 2 3 - Bormpocs yist
3ansTue (JIa621) |DnexkTponn3 BOAHBIX PaCTBOPOB 3T
nmabopaTopHOH
paboThr Ne§
Jlexmus (JIex17) |Kopposusi. Buasl 1 MexaHu3MBbI 1 2 - -
npoTekanus Koppo3uu. CrocoOsl
3alIMTHl METAJUIOB OT KOPPO3UHU
Camocrostenbaas|MJ139 1 6 - -
pabota (Cp9)
Jlaboparoproe  |BrimonHeHue 1abopaTopHO padoTHI 9. 1 2 2 - OTyeT mo
3anstue (J1a622) |Kopposus metannos nmabopaTtopHOit
pabote Ne9
Jlaboparoproe  |3ammra 1abopaTopHOM paboTHI 9. 1 2 3 - Bormpochr st
3ansTue (J1a623) |Kopposus metannoB 3aIIUTHI
mabopaTopHOit
paboThr No9
Jlaboparoproe  |KosmtokBuym 2 o Temam Moayiist 3 1 2 25 - Bomnpocsl k
3anstue (J1a624) KOJJIOKBUYMY Ne2
CamocTtositenbHasi | I3yueHrne TeopeTuueckoro Marepuania 1 150
paborta (Cpl0)  |mo KypcCy JeKUMid, MOATOTOBKA K
3amuTe JabopaTopHbIX padot Nel-9,
KOHTPOJBHBIM padoTam Nel,2 u
KoJumokBuymam Nel,2
CamocrositensHas | [loaroroBka K U”TOrOBOMY 1 35,65 - -

pabora (Cpll)

TECTUPOBAHUIO (IK3aMEHY)




DopMbI

. TEeKYIero
Mopyas (pa3aen) Buml HanMeHOBaH]je TEM 3aHsTHH CemecTp Oonem, Banabl | UnTepakTHus, 4. KOHTPOJIA
y4eOHoi1 padoThI (yueOHo¥ padoThI) q. (HaMMeHOBaHHe
OII€HOYHOT 0
[Ipomexxyrounas |IIpomexyTouHast aTTecTanus 1 0,35 - - TecroBble 3agaHus
arrecranus (ITA) |(9x3amen) No1-2092
Wrorosslii Tect | ITOroBoe TeCTUpOBaHUE 1 2 100 - Bormpocs! k
10 KypcCy 4epe3 pk3ameHy Nel-50
LT (TN)
Hroro:| 324 200
Monyib 1. Jlexuusa (JIekl) |Onementsl 1 rpynmnsl [lepuonnueckoit 2 2 - -
S-3JIEMEHTHI CUCTEMBbI
Camoctositenbhas| U131 2 10 - -
pabora (Cpl)
JlaGopatopnoe  |Brimonnenue sabopatopHoii paboTsr 1. 2 2 2 - OTtuer 1o
3ansTue (JIabl) |KommiekcHble coeTMHEHHS nmabopaTopHOH
padote Nel
Jlaboparoproe  |3ammura mabopaTopHOi PabOTHI 1. 2 2 3 - Bormpocs! 1yist
sanstue (JIa62) |KomrmiekcHbie coequHeHNs 3aIIUThI
nmabopaTopHOH
paboTer Nel
Jlexuusa (JIek2) |OnemenTsl 2 rpynmsl [lepuonnyeckoit 2 2 - -
CUCTEMBbI
CamocrostenbHas| 1J132 2 10 - -
pabora (Cp2)
JlaGopatoproe  |Brimonnenue gabopaTopHoii paboThI 2. 2 2 2 - OTtuer 1o
3ansTue (JIa63) |Dnements 1,2 rpymnm nmabopaTopHOH

pabote No2




DopMbI

. TEeKYIero
Mopnyas (pa3nein) BUHII HaHMeHOBaH?e TEM 3AHTHH Cemectp Obnem, bannbl | UaTepakTHBs, 4. KOHTPOJIA
yueOHOM padoThI (y4eOHoii paboThI) q. (HaMMeHOBaHHe
OII€HOYHOT 0
Jlaboparoproe |3amura mabopaTopHON PabOTHI 2. 2 2 3 - Bormpocs yist
3anstue (JIab4) |Dnements! 1,2 rpynn 3T
nmabopaTopHOH
paboThr Ne2
Camocrostenbaas| 133 2 10 - -
pabota (Cp3)
JlaGopatopuoe  |Brimonnenue gabopaTopHoii paboTsI 3. 2 2 - -
3ansatue (JIad5) |XKectkocts Bogwl (o1 1, 2)
Jlaboparoproe  |BrimonHeHuME 1a00paToOpHOA padOTHI 3. 2 2 2 - OTyeT mo
sansTue (JIab6) |XKectkocts Bojw (om. 3, 4) nmabopaTtopHOit
abote Ne3
Jlaboparoproe  |3ammra 1abopaTopHOM pabOTHI 3. 2 2 3 - Bomnpocs! mist
3ansTue (JIa7) |JKecTkocTh BOJBI 3aIUTEI
mabopaTopHOit
paboThr Ne3
Monyib 2. Jlexunsa (JIek3) |Onementsl 13 rpynmnsl Ilepunoanueckoit 2 2 - -
P-2IEMEHTHI CUCTEMBbI
CamocrositensHas | /134 2 10 - -
pabora (Cp4)
Jlaboparoproe  |BrimonHeHME 1a00paTopHO padbOTHI 4. 2 2 2 - OTyeT mo
3anstue (JIab8) |DmemenTts 13 rpymnmbl nmabopaTtopHOit
pabote Ned
Jlaboparoproe |3amura mabopaTopHOI PabOTHI 4. 2 2 3 - Bormpocs ist
3anstue (JIab9) |Dnements! 13 rpymnisl 3T
nmabopaTopHOH
paboTbr Ned
Jlexmus (JIek4) | DnemeHTsl 14 rpymimbt 2 2 - -

[Iepronnueckoit CuCTEMBI




DopMbI

. TEeKYIero
Monyar (pasnen) y‘leﬁn(ﬁ"&nlz)laﬁoTbl Ha““‘(;‘;‘:;z‘;gep?ﬁl‘;s::)mTﬂﬂ Cemectp 0611: | Banmwi | Murepaxtup, u.|  KonTpoas
: (HauMeHOBaHHUe
OII€HOYHOT 0
Camocrostenbaas| 135 2 10 - -
pabota (Cp5)
Jlaboparoproe  |BrimonHeHME 1a00paTOpHOMA paObOTHI 5. 2 2 2 - OTyeT mo
3anstue (JIag10) |DnemenTs! 14 rpymnb nmabopaTropHOit
pabote No5
Jlaboparoproe  |3ammra 1ab0paTOpHON pabOTHI 5. 2 2 3 - Bomnpocs! mist
3anstue (JIabl1l) |DnemenTsl 14 rpynms 3aIIUTHI
mabopaTopHOit
paboTsl Ne5
Jlexmus (JIekS)  |Dmements! 15 rpynmsr [Tepuogunaeckoit 2 2 - -
CUCTEMBI: a30T U €r0 COCTUHEHUS
Jlexuusa (JIek6)  |Onementsl 15 rpynnsl Ilepnoanueckoit 2 2 - -
cucteMbl: hochop U ero COeTUHEHUS,
MOJTPYTITA MBIIIbSKA
CamocrostenbHas| 1136 2 10 - -
pabota (Cpb6)
Jlaboparoproe  |BrimonHeHME 1a00paTOpHOMA padbOTHI 6. 2 2 2 - OTyeT mo
3anstue (JIag12) |DnmemenTs 15 rpymnmb nmabopaTropHOit
padote Neb
Jlaboparoproe  |3ammra 1abopaTOpHOM paboTHI 6. 2 2 3 - Bomnpocs! mist
3ansTue (JIab13) |DnemenTsl 15 rpynms 3aIIUTHI
mabopaTopHOit
paboTel Ne6
Jlexmus (JIek7)  |Dmementsl 16 rpynmsl [Tepuogundeckoit 2 2 - -

CHUCTEMBI: KUCIIOPOJI, Cepa U UX
COEIUHEHUS




DopMbI

. TEeKYIero
Mopnyas (pa3neun) BUHII HaHMeHOBaH?e TEM 3AHTHH Cemectp Obnem, bannbl | UaTepakTHBs, 4. KOHTPOJIA
yueOHOM padoThI (y4eOHoii paboThI) q. (HaMMeHOBaHHe
OII€HOYHOT 0
Jlexmus (JIek8)  |Dmements! 16 rpynmsl [lepuogunaeckoit 2 2 - -
CHCTEMBI: IOJATPYIINA CeJIeHa
Jlexmus (JIek9)  |Dnmements! 17 rpynmsr [Tepuognaeckoit 2 2 - -
CHCTEMBI
CamocrostenbHas| 1137 2 10 - -
pabora (Cp7)
Jlaboparoproe  |BrimonHeHue 1abopaTopHOii paboThI 7. 2 2 2 - OTyeT no
3anstue (JIag14) |Dnementsr 16, 17 rpynm nmabopaTopHOH
abote Ne7
Jlaboparoproe  |3ammra mabopaTopHOi pabOTHI 7. 2 2 3 - Bormpocs 1yist
3ansatue (JIab15) |Dnements! 16, 17 rpynn 3T
nmabopaTopHOH
paboTer Ne7
Jlexmus (JIek10) |Dnements! 18 rpynmsr [Tepuognaeckoit 2 2 - -
CHCTEMBI
Jlaboparoproe  |Kommoksuym 1 mo remam monynei 1, 2 2 2 25 - Bomnpocsl k
3anstue (JIa616) KoJTOKBUYyMY Nel
Monyisb 3. Jlexunsa (JIek11) |Onementsl 3, 4 rpynn Ilepuoanueckoit 2 2 - -
d-3meMeHTHI CUCTEMBbI
Jlexmus (JIek12) |Dnmementsr S rpynmsl [leproanyeckoit 2 2 - -
CHCTEMBI
Jlexuusa (JIek13) |OnemenTsl 6 rpynmsl [lepuonnueckoit 2 2 - -
CUCTEMBbI
Jlexuusa (JIek14) |Onementsl 7 rpynmsl [lepuonnyeckoit 2 2 - -
CUCTEMBbI
CamocrositensHas | 138 2 10 - -

pabora (Cp8)




DopMbI

. TEeKYIero
Monyar (pasnen) y‘leﬁn(ﬁ"&nlz)laﬁoTbl Ha““‘(;‘;‘:;i‘;gep;eﬁl‘gs::)mTﬂﬂ Cemectp 0611: | Banmwi | Murepaxtup, u.|  KonTpoas
: (HauMeHOBaHHUe
OII€HOYHOT 0
Jlaboparoproe  |BrimonHeHHME 1a00paTOpHOMA paObOTHI 8. 2 2 2 - OTyeT mo
sanstue (JIabl7) |DnemeHTs 6, 7 rpymnn nmabopaTtopHOit
pabote No§
Jlaboparoproe  |3amura mabopaTopHOI PabOTHI 8. 2 2 3 - Bormpocs yist
3ansTue (JIa618) |Dnements! 6, 7 rpynn 3T
nmabopaTopHOH
paboThr Ne§
Jlexmus (JIex15) |Dmementst 8-10 rpymm 2 2 - -
Ilepuoarueckoi CUCTEMBI
CamocrositensHas| U139 2 10 - -
pabora (Cp9)
JlaGopatoproe  |Brimonnenue gabopatopHoii paboTsl 9. 2 2 - -
3ansaTue (JIa619) |Dnementsr 8-10 rpynm
Jlaboparoproe  |BrimonHeHue 1abopaTopHO padoTHI 9. 2 2 2 - OTyeT mo
sanstue (J1a620) |Dnementst 8-10 rpymm nmabopaTtopHOit
pabote Ne9
Jlaboparoproe |3ammura mabopaTopHO PabOTHI 9. 2 2 3 - Bormpocs yist
3ansTue (JIa621) |Dnementst 8-10 rpymnm 3T
nmabopaTopHOH
paboTer Ne9
Jlexunsa (JIek16) |Onements! 11 rpynmnsl Ilepunoanueckoit 2 2 - -
CUCTEMBbI
Jlexmus (JIex17) |Dnements! 12 rpynmsr [Tepuogunaeckoit 2 2 - -
CHCTEMBI
CamocrositensHas| U310 2 10 - -

pabora (Cp10)




DopMbI

. TEeKYIero
Mopnyas (pa3nein) BUHII HaHMeHOBaH?e TEM 3AHTHH Cemectp Obnem, bannbl | UaTepakTHBs, 4. KOHTPOJIA
yueOHOM padoThI (y4eOHoii paboThI) q. (HaMMeHOBaHHe
OII€HOYHOT 0

Jlaboparoproe  |BrimosnHeHHE 1ab0paTOpHON PabOTHI 2 2 2 - OTyeT mo

sanstue (JIa622) |10. Dnements! 11, 12 rpynm nmabopaTtopHOit
padote NelO

Jlaboparopuoe  |3amura 1abopaTopHoii paboTsI10. 2 2 3 - Bomnpocs! mist

3ansaTue (JIa623) |Dnementst 11, 12 rpynm 3aIIUTHI
mabopaTopHOit
paboter NelO

Jlaboparoproe  |KosmtokBuym 2 o Temam Moayist 3 2 2 25 - Bomnpocsl k

3ansTue (J1a624) KOJJIOKBUYMY Ne2

CamocTtositenbHasi | I3yyeHne TeopeTuueckoro Marepuania 2 140 - -

pabora (Cpll)  |mo KypcCy JeKuMid, MOATOTOBKA K

3amuTe JabopaTopHbiXx padot Nel-10 u
KosutokBuymam Nel,2

CamocrositensHast|[lonroroBka kK U”TOroBOMy 2 35,65 - -

pabora (Cpl2) |TecTupoBaHHIiO (IK3aMEHY)

[Ipomexxyrounas |I[IpomexyTouHast aTTecTamus 2 0,35 - - TecroBble 3agaHUs

arrecranus (ITA) |(9x3amen) No1-2092

Wrorosslii Tect | ITOroBoe TeCTUpOBaHUE 2 2 100 - Bormpocs! k

10 KypCy 4epe3 bk3ameHy Nel-52

Hroro: 360 200

Cxema pacuera ntoroporo 6auia «(Cymma + Tep)/2» - cymma 0asioB 1o BceM yueOHBIM MEPOIIPUATHSAM, IPETYCMOTPEHHBIM B Kypce + cpeiHee
apu(pMETHYECKOE TI0 BCEM MPOMEXKYTOUHBIM TE€CTaM, IPOBOAUMBIM yepe3 OT.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Ipu peanu3anuu AUCHUIIIMHBI HCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YeHUS —
opranu3zaIis yaeOHOTo Mpolecca B By3e, OCHOBaHHAs Ha JICKIIHOHHO-CEMUHAPCKO-3a4eTHOH (hopMax
oOyuenus. K d¢opmam o0OydeHHs] OTHOCATCS JIGKIMM W JAOOpaTOpHBIE 3aHATHS, a TaKke
caMmocTosiTeNbHas padoTa. Ha JeKnusx MCIob3yIOTCs HATISTHBIE ¥ CIOBECHBIE METOBI O0yUCHHS,
Ha JTa0OpaTOPHBIX 3aHATUSX — HATJSIIHBIC, CIOBECHBIE M TMpakTU4eckue MeTonabl. OlieHWBaHUE
3HAHWH CTYJEHTOB MPOU3BOJAUTCS MO OAJUTBHO-PEUTHHTOBON CHUCTEME.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO THCHUIIMHBI

CemMmectp 1. Kypce «O01m1as u Heopragniueckas xumusa 1»

Monayas 1. CTpoeHne 1 CBOiicTBA BelllecTBA

TeMbl JIeKIIUOHHBIX 3aHATHI:

OCHOBHBIC TOHATHS U 3aKOHBI XHMMUH.

XUMUYECKUH SKBUBAJICHT. 3aKOH YKBUBAJICHTOB.

Crpoenue atoMoB. Ilepuonnueckas cucrema anementoB .M. Meneneesa.

XuMHJeckast CBA3b. MeTOI BAJIEHTHRIX CBSA3EH.

Xumuueckasi cBsi3b. MeToa MOJEKYJSpHBIX opOutaneil. IIpocTpaHcTBEHHOE CTpoeHHE
MOJIEKYJ U HOHOB. Meton ['mmnecnu.

Tempbl 1a00paTOPHBIX 3AHATHI:

BBogHoe 3amsTme. TexHuka O€30MacHOCTH. 3HAKOMCTBO C XHMHYECKOH TMOCYIOW W
peaKkTHBaMU.

OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIIECTB.

Onpenenenre MOJISIPHOM MacChl 5KBUBAJICHTAa MeTasla.

CrpoeHue aTOMOB.

Xumuueckas cBA3b. [[pocTpaHCTBEHHOE CTPOECHHE MOJIEKYN U HOHOB.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JI2KEH:

UMETh TMIPEJACTaBICHHE OO0 OCHOBHBIX TIOHSATHUSIX M 3aKOHAX XHWMHUHU; KiIacCU(DUKAINH
HEOPraHWYECKUX BEIIECTB; COBPEMEHHOM TEOPHHU CTPOCHUHU aTOMa, KBAHTOBBIX YMCIIAX, IPaBUIIAX U
NPUHIUIAX 3allOJHEHUsT AaTOMHBIX oOpOWTaneld MHOTO3JEKTPOHHBIX aToMmoB; Ilepuoamueckoi
cucreme J[.M. MenzaeneeBa; XUMHUYECKOW CBS3W, €€ BUJIAX, XapaKTEPUCTUKAX, THOPHAU3AINH,
METO/I€ BAJICHTHBIX CBSI3€H M METOJIE MOJICKYJISIPHBIX OpOuTaNeit, rudopuamn3sauu, metose [ wimecnu.

3HATh:

- OCHOBHbI€ MTOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUHN 3JIEMEHT, MOJIb, MOJISIpHAsI
Macca);

- OCHOBHbIE 3aKOHBl XMMHHU (COXpPAHEHMsI MacChl, MMOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOIICHMH, ABOTajpo, ypaBHeHne MeHnaeneeBa-Knaneiipona, 00beJMHEHHBIN Ta30BbIi 3aK0H);

- XUMHUYECKHH SKBUBAJICHT, 3aKOH 3KBUBAJICHTOB;

- TEOPHUH CTPOEHUSI aTOMa, COBPEMEHHAsI TEOPHS CTPOCHHUS aTOMa;

- XUMHUYECKasl CBSI3b: KOBAJICHTHAsA, HOHHAS, METAJINYECKast, BOJAOPOIHAS

- METO/] BAJICHTHBIX CBS3€H U METOJI MOJIEKYIIIPHBIX OpOHTATIEH;

- rubpuauzanus, meroa ['mnecnu.

yMeThb:
- IIPOBOJIUTH XUMUYECKHUM DKCIIEPUMEHT U aHAJIU3 II0JyYCHHBIX PE3YyJIbTaTOB;
- IIPOBOAMTH KOJIMYECTBEHHBIE PACUETHI IO YPABHEHUAM XUMUYECKUX PEAKLUM;



- COCTABJIATH SJIEKTPOHHYIO KOH(PUTYpALIHI0O XMMUYECKUX 3JIEMEHTOB;
- OINIPEACIIATh TUIl XUMUYECKOU CBSA3H B BEILIECTBE U €0 IPOCTPAHCTBEHHOE CTPOCHHUE;
- COCTaBJISATh CTPYKTYPHYIO (pOpMYITy BelecTBa.

MeTtoauyeckue peKOMeHAALNH 110 H3YYeHUI0 MOLYJIsI

ITpu ocBOEHMM MOJTyJIs1 HEOOXOIUMO:

- U3y4UTh Yy4eOHBIH MaTepuan IO COOTBETCTBYIOIEMY MOAYNIIO JUCIUIUIUHBL,
MCIIOJIb3YS JICKIIMOHHBIM MaTEpHAIl U JIMTEPATypy 110 JAHHON TEMATHKE;

- aKLIEHTUPOBAaTh BHMMAHME HA: OCHOBHBIX IIOHATHAX U 3aKOHAX XHUMMHH;
KJIaccu(pUKaILMU BEIIECTB; OOIIMX XMMUYECKUX CBOMCTBAX BELECTB OAHOI0 KJlacca; CTPOCHUH aToMa
U €r0 XapaKTEPUCTUKAX; XUMUYECKOM CBSI3U, IPOCTPAHCTBEHHOM CTPOEHUH MOJIEKYJ U HOHOB.

- OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1. Uro Takoe oTHOCUTENBHAs aToMHas Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepbl, eciu m(S)=5,3-10% r, am(C)=2,0-103 r.

2. PaccunTaiite aOCOMIOTHYIO MacCcy MOJEKYJIbl CEpHOM KHCIOTBI, €ClIH ee
OTHOCHUTEJIbHAS MOJICKYJISIpHAs Macca paBHa 98.

3. OTtHocuTenbHAs MIIOTHOCTh ra3za IO BOAOPONY, coiepsamiero 27,27% yriaepona u
72,73% xucnopona, paBHa 22. OnpeneauTe OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO MacCy ra3a M €ro
XUMHUYECKYI0 (hopmyIy.

4. OTHOCUTENBHBIC TNIOTHOCTH Ta30B MO BO3MyXY paBHbL: a) 0,9; 0) 3,17. Onpenenure
Mmaccy | 1 kaxzaoro rasa.

5. Onpenenure, Kakoil 3To Metai, ecnud 1,6 T kanbuus U 2,615 © IBYXBaJIEHTHOTO
MeTaJljIa BBITECHSIOT U3 KUCIOTHI OJJMHAKOBBIM 00BEM BOJOPOIA TIPH OJHHUX U TEX )K€ YCIOBHUSIX.

6. Xnopun Metamia conepxut 69% xmopa. OTHOcUTENbHAs aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenennure CTENEHb OKUCIEHNS METaIa B ’TOM COEIUHEHUH.

7. [Tpu Temneparype 100°C u naBnennu 50 atm. ras 3anumaer oosem 10 v, [Tpusenute
00BEM 3TOTO Ta3a K H.Y.

8. Yemy paBHa Macca | MOJIb S5KBUBAJICHTOB OJIOBAa B PEAKIIMIX €T0 BOCCTAHOBJICHUS: &)
Sn*" +2e = Sn**; 6) Sn*" +4e = Sn’

0. PaccunTaiiTe MOJIIpHYI0O MacCy »5SKBHUBAJICHTa JKejle3a B COCIUHEHHUSAX €ro ¢
KHCIIOpooM, conepxanux a) 70 u 0) 77,8% xenesa.

10. Onpenenure SKBUBAJIEHT M MOJIAPHYIO MAacCy SKBHBAJEHTa HOHOB JKejle3a B
TNpUBEeHHEIX peaknusax: a) Fe’” +1e = Fe?*; 6) Fe*" + 30H = Fe(OH);

1. PaccunTaiiTe MOSIpHYIO Maccy 3KBUBaJieHTa MeTauia, eciau 0,029 r ero BBITECHAIOT
u3 kucnotel 30 M Bomopoaa (H.y.).

12. CocTaBbTe JIEKTPOHHYIO KOH(DHUTYypaILHIO 2JIEMEHTa C aTOMHBIM HOMEpOM 25.

13. Omnpenenntre HAOOp KBAHTOBBIX YHCEN JUISI BCEX JEKTPOHOB AJIEMEHTA C aTOMHBIM
HOMEpOM 22.

14.  Omnpenenure TUI XUMUYECKOM CBS3M B MOJIEKYJAaX YrapHOIO rasa, XJOpuaa JIUTUS U
paccMoTpuTe 00pa3oBaHUE XUMUYECKOM CBSI3U MO METO/1y BAJIGHTHBIX CBSI3EH.

15.  Omnpenenute NpOCTPaHCTBEHHOE CTPOEHHE MEHTaxIopuaa Opoma, TudTopHIa 0JI0Ba,
nepopomaT-moHa.

16.  Ilo MeTomy MOJEKYJISPHBIX OpOUTANIEH YCTAHOBUTE MOPSAOK CBSI3U B IMAHUA-UOHE H

okcune azora (II).
Monayasb 2. TepmoguHaMUKAa U KHHETUKA XUMHYECKHUX MPOLECCOB

TeMbl JIEKIMOHHBIX 3AHATHI:

TepMonnHaMuka XuUMHUYECKHX IpoueccoB. DYHKIUU COCTOSIHUS: BHYTPEHHSS JHEPIHUs,
sHTanbNuA. 3akoH ['ecca.

OyHKIIUN COCTOSIHUS: SHTponus, sHeprus [ mb6ca. HampasneHue mpoTekaHusi XMMUYECKHX
peaKuuii.



CKOopoCTh XMMHMYECKHMX pEakiuil. 3aKOH AEUCTBYHOIIMX Macc. BiusHue temmepaTypsl Ha
CKOpPOCTbh XUMUYECKHUX PEAKIUA. DHEPTUS aKTUBALINH.
Karanu3. Xummnueckoe paBHOBECHE.

Tembl 1a00PATOPHBIX 3aHATHIA:

OnpeneneHne SHTAIBIINN PEAKIIUH.

CKOpOCTh XMMMUECKUX pEeaKLUi. XMMUYECKOE PaBHOBECHE.
Komnoksuym 1 mo remam monyneit 1, 2.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J0JIKEH:

UMETb MPEJCTAaBICHUE 00 SHEPreTUIECKUX U3MEHEHHX B CUCTEMAaX, B KOTOPBIX MPOUCXOAUT
B3aMMOJICHCTBHE MEXKAY BELIECTBAMH; CKOPOCTH XHMHUYECKHX peakuuid U MeTojgax ee
peryIupoBaHHUsL.

3HATh:

- TEpPMOJMHAMHYECKUE (YHKIIMU COCTOSHUS, CIOCO0 U3 pacyera (3akoH ['ecca u ero
CJIC/ICTBHE);

- BIMSIHAE TEMIIEpPaTyphl HAa BO3MOXKHOCTb MPOTEKaHMs PEAKIMU B 3aBUCUMOCTH OT
YHUCJIEHHBIX 3HAYEHHUH SHTANBIINU U SHTPOIHU PEaKIUH;

- BIMSIHUE HAa CKOPOCTh XMMHUYECKOH PEeaKIMM KOHLEHTPAIMH (3aKOH JIEHCTBYIOIIUX
Macc);

- BJIMSIHME HA CKOPOCTh peaklUuu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
Appennyca);

- BJIMSIHAE Ha CKOPOCTh PEAKLIUU KaTaJINu3aTOPOB;

- XUMHUYECKOE PaBHOBECHE U CITOCOOBI ero cMmernienus (mpunnun Jle [arense).

yMeThb:

- MPOBOAUTH XUMUUECKHM SKCTIEPUMEHT U aHAINU3 MOJTYYCHHBIX PE3yJIbTaTOB;

- OTIpeNIeNIATh BO3MOXXHOCTh MMPOTEKAHMSI PEaKIINH;

- perynMpoBaTh CKOPOCTh XUMHUUECKON PEaKIIHH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MO/Y.Ist

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- W3yYUTh Y4YEOHBId Marepuai [0 COOTBETCTBYIOLIEMY MOJAYIIO JUCHUILIHHBI,
UCIIOJIb3Ys JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE;

- aKIIEHTHPOBAaTh BHHMaHWE Ha: (QYHKIMAX COCTOSHHSA, 3aKkoHe [ecca, romMo- u
TCTCPOTCHHLIX IMPONCCCAaX, SHCPTHUU AKTHUBALIMHW, KOHCTAHTAX CKOPOCTU PCAKIIMU U XUMHUUYCCKOI'O
paBHOBeCHSI.

- OTBCTUTH HA KOHTPOJIbHBIC BOIIPOCHI:

1. IIpu coemunenun 3,2 © xeneza C KUCIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNBINI0 00pa3zoBaHus okcua xenesa (II).

2. PaccumnTaiiTe TEMIOTBOPHYIO CIOCOOHOCTH METaHa.

3. PaccunTaiiTe KOJMYECTBO TeIa, KOTOPOE BBIACIMTCS MpU cropaHuu 50 M cmecH,
cocrosiei u3 50% xucnopona, 25% Boaopoaa u 25% yrieKucIoro rasa.

4. CnenaiiTe BBIBOJ O BO3MOXXHOCTH CAaMOIIPOM3BOJIBHOTO MPOTEKaHUS pPEaKUUh B
CTaHJAPTHBIX YCIOBMSX, ecii u3BecTHO, uTo AH,’ = - 293 kI, AS,’ = 27 IIx/K.

5. Bo ckonbko pa3 U3MEHHUTCS CKOPOCTh PEAKIUU MPU M3MEHEHUU TEeMIlepaTyphbl Ha
30°C, ecnm y = 3,0?

6. Kak n3meHuTcs vnp razodaznoii peakuuu 2A + 3B = 2C npu yBelIMYeHNN 1aBJICHUS B
2 paza?

7. [ToueMy vnp peakunu Na + HoO — oTiinuaercs oT vnp peakuuu Ca + HO —?

8. N3meHenne kakux (pakTopoB BEI3OBET CMEIEHNE PABHOBECHS 00paTUMOM peakiuu Na

. 0 _ .
+3H2 <> 2NHs; AH | =-92 x/Dx B CTOpOHY IIpsIMO¥i peakuun?



9. BoruncnuTte ucxoaHble KOHLIEHTPALMU BELIECTB, €CJIM PABHOBECHBIE KOHIIEHTPALUU
u3BecTHh: 2NO + Cly <> 2NOCI, [NO]J=1,5 mons/n, [Cl2]=1 mons/n, [NOCI]=0,5 Monb/m.

10.  Omnpenenurte dHEPruI0 aKTUBALMU PEAKLUH, ECIIM KOHCTAHTA CKOPOCTU PEAKLUU IIPU
283 K cocrasnser 0,4, a npu 303 K- 1,8.

Monayab 3. PacTBOpbI M 3JIEKTPOXUMHYECKHE NPOLECCHI

TeMbl JIeKIMOHHBIX 3aHATHI:

PactBopbl. CiocoObI BEIpaXKEHUSI KOHIIEHTPALUKA PAcTBOPOB. TepMOIUHAMUKA U MEXaHU3M
pacTBOpeHHUSI.

PactBops! HeanekTponuToB. KosmuraruBHble CBOMCTBA pacTBOPOB.

PacTBOpbI 371EKTPOUTOB: CTENIEHb JUCCOLMAIINU, KOHCTAHTa JUCCOLUAIUN, U30TOHUYECKHMA
ko3 uunent, 3akonsl Payns u Baut-I'odda 11t pacTBOpoB 37EKTPOTUTOB.

HonHoe npousBeneHUE BOAbI, MPOU3BEACHHE PACTBOPUMOCTH, HAIpPaBlIeHUE OOMEHHBIX
MPOLIECCOB B pACTBOPaX 3JIEKTPOJIUTOB.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU: MOHHO-JIEKTPOHHBIH Merona. Hampasnenue
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

DnekTpoxumus. Bo3HUKHOBEHUE AIEKTPOJHOTO MOTEHIMaNA. [ aTlbBaHUYECKHE MTPOLECCHI.

DNEeKTPOoJIN3 PACIIaBOB U BOJIHBIX pacTBOPOB. KonuecTBEHHbIE 3aKOHBI AIEKTPOJIU3A.

Kopposus. Buasl 1 Mexanu3Mbl mpoTekaHus Koppo3uu. CrocoObl 3alUThl METAUIOB OT
KOPPO3UH.

Tembl 1a00PATOPHBIX 3aAHATHIA:

[IpuroToBneHne pacTBOPOB 3aJaHHON KOHLIEHTPALUH.
PacTBOpBI 271EKTPOIIUTOB.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUH.
DNEKTPOIN3 BOJHBIX PACTBOPOB.

Koppo3zus merannos.

KomnokBuym 2 o temam moyis 3.

M3yunB faHHBIA MOAYJIb, CTYIEHT J0JI5KEH:

UMETh TNpPEACTaBICHHE 00 MCTUHHBIX pPACTBOpax; CBOWCTBaX pacTBOPOB; CIOCOOAX
BBIPQKEHUS KOHIIGHTPALMHM PACTBOPOB; 00 OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHIX;
JNEKTPOAHOM IOTEHIHAIE; JJIEKTPOXUMUYECKUX IIPOLIECCaX: TalbBaHUYECKUX, JJICKTPOJIN3A,
KOPpO3UH.

3HATh:

- COCTaBHbIE YAaCTH PACTBOPOB; KOJIMUECTBEHHOE BBIPA)KEHUE COCTAaBA PACTBOPOB;

- CBOWCTBA paCTBOPOB HEAJIEKTPOJIUTOB U IIEKTPOJIUTOB;

- HarpaBJIeHuE OOMEHHBIX MPOLIECCOB B PaCTBOPAX JIEKTPOJIUTOB;

- METOAbl  YpaBHMBAHUS  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTon
3JIEKTPOHHOTO OajaHca v MOypeaKIuii);

- rajlbBaHMYECKHUE MPOLECCHl U pabOTy raJlbBAHUYECKUX JIEMEHTOB;

- AIIEKTPOJIU3 PACIIJIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB;

- 3aKOHBI HJIEKTPOJIN3A;

- BUJIBI KOPPO3UU U MEXaHU3MBI UX IPOTEKAHUS;

- CHOCOOBI 3alUThI METAJUIOB OT KOPPO3UU

- MPOBOAUTH XUMUYECKHM SKCTIEPUMEHT U aHAJINU3 MOJTYYCHHBIX PE3ylIbTaTOoB;
- TOTOBUTH PAaCTBOPHI 33JaHHON KOHILIEHTPALUH

- OTIpeeNATh KOHIIEHTPALIUIO PACTBOPOB;

- OIPEEIATh CBOICTBA paCTBOPOB;



- paccTaBiATh KO3 (OUIUEHTHI B OKACIUTETFHO-BOCCTAHOBUTEIHHBIX PEAKIIUIX;

- COCTABJIATh TAJIbBAHUYECKHE TIPOIIECCHI, OMPEACTATh AJIEKTPOIABIKYILYIO CHITY
raJIbBAHUYECKUX DJIEMEHTOB;

- COCTABJIATH MPOIIECCHI DIIEKTPOIIM3a PACIIIIABOB M BOJHBIX PACTBOPOB JIEKTPOIUTOB;

- OTIPEICIIATh KOJMYECTBA O0PA3YIOMIMXCS HA AIEKTPOIaX BEIIECTB MPH IJCKTPOIH3E;

- COCTABJIATH MPOIECCHI XUMUYIECKOH M AIEKTPOXUMHUYECKON KOPPO3UH;

- noI0UpPaTh COCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

MeToauyeckue peKOMEHIAUMHU M0 U3YYEHUI0 MOTYJIsl

[Ipu ocBoeHNH MOAYISI HEOOXOAUMO:

- U3YYUTh Yy4YeOHBI Marepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUIUINHBEI,
MCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHUMAHUE HA: COCTaBE pPACTBOPOB; CHOCO0AaX BBIPAKCHUS
KOHIEHTPALlUU PACTBOPOB; HJIEKTPOJIUTAX U HEDJIEKTPOJIUTAX; CBOMCTBaX HEAIEKTPOJIUTOB H
DJIEKTPOJIUTOB; METOJAX JJIEKTPOHHOTO OanaHca W TMONYPEaKIUil; TallbBAHUYECKUX MPOIECccax;
pabore rampBaHHYECKUX dyieMeHTOoB; pacuete JOJIC; aHOAHBIX W KaTOAHBIX pEAKUUAX MpH
anekTponnse; 3akoHax apajes; TUIAX M MEXaHM3MaX Pa3MYHBIX BUIOB KOPPO3UH; CIIOCOOaX
3alIUTHl METAJIJIOB OT KOPPO3HH.

- OTBETUThH HA KOHTPOJIbHBIE BOIPOCHI:

1. KakoB Tun Xxumuyecko CBsI3M B AeKTposiTax? Kakue 31eKTpOoIuThl HA3bIBAIOT
noreHnuanbHeIMu? UcTuHHBIMUA?

2. Hanumure nqucconmaruto a) cyabdura HaTpus u 0) ruapodocdara Kaius 1mo mepBoi
U BTOPOU CTYIICHSIM.

3. Bripasute kKoHCTaHTY Aricconranii opToGochOpHON KUCIOTHI IO TIEPBOM CTYIIECHH.

4. Omnpenenure crenens aucconuanuu 0,01 M pactBopa ykcycHON KHCIOThI, eciau K=
1,74-107.

S. Uro moxa3piBaeT M30TOHUYECKUN Kod(p¢uient? Kakas cBA3b CYIIECTBYET MEXIY
CTENEHbIO AUCCOIMALIMU AJIEKTPOJIUTA U U30TOHUYECKUM KO3 puiinenTom?

6. Omnpenenure temmnepaTypsl kumenuss u 3amep3anus 0,01 m pactBopa cynbsdata
HAaTpUsl, €CJIM CTENEHb IUCCOLMAMU cOCTaBIseT 54%.

7. UTo Ha3BIBAIOT MOHHBIM MPOU3BEACHUEM BO/IbI? UeMy OHO paBHO?

8. Omnpenenure pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH4OH (Kg=1,74-10
5)'

9. OmnpesiennTe pacTBOPUMOCTS THAPOKCH 1A ATIOMUHMSA, ecin ero ITP = 5,7-10732,

10. PaccuuTaiite ocmotnueckoe nasienue 0,002 M pactBopa GeH3051a P TeMIIeparype
17°C.

11. Hanummure ruaponns cieayomux cojei 1 ONpeaesIuTe Cpeay X BOJAHBIX paCTBOPOB:
NaNO3, ZnCl, NaxS, CH3COONHj.

12.  CocraBbTe CXeMy ABYX TaIbBAHUYECKUX 3JIEMEHTOB, B OJJHOM M3 KOTOPBHIX KOOAIbT

CIIy>kuJ1 Obl KaToZoM, a B IpyroM — aHojioM. Hanumure ypaBHEeHUS peakuuid, MPOUCXOIAUINX TpU
paboTe ITHX PJIEMEHTOB.

13. ["anbBaHUYECKHIT SIEMEHT COCTOUT M3 XPOMOBOTO 3JIEKTpoJia, morpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHAAPTHOTO BOJAOPOAHOIO 3j1eKTpoaa. Hanummre ypaBHEHUS 31EKTPOAHBIX
nponeccoB. Uemy paBHa ero 3.1.c.?

14.  Kakum ypaBHEHHEM KOJIMUYECTBEHHO OIMCBIBAETCS IEKTPOJIN3?

15. UTo paccuuThIBaIOT ¢ moMolbio ypaBHeHuss Hepucra?

16.  CocraBbTe cXxeMy 3JIEKTPOJIM3a BOJHOIO PAaCTBOPA XJIOPHUJA HUKEIS HAa MHEPTHBIX
EKTPOJAX.

17.  CoctaBbTe CXEMBI JIEKTPOJIN3a BOJHOTO pacTBopa xiaopuaa xkenesa (1), ecnu: a) anon

JKEJIe3HBIN; 0) aHOJ| YTOJIbHBIH.



18.  PactBop comepsxut monsl Zn>', Ni**| Fe’', Cu?" B omuHakoBoil koHLeHTpauuu. B
KaKo# MOCIIeI0BATEIBHOCTH 3TH METAILIBI OYAYT BBIAEIATHCS IIPH SIEKTPOJIN3E, €CIM HAMPSIKECHUE
JIOCTATOYHO JUIS BBICJIICHUS JTI000T0 MeTaa?

19. Brruncnure Maccy HUKENS, BBIACIUBIIETOCS Ha KaTOAE MPU MPOMYCKAHUH TOKa CHIION
20 A yepe3 pacTBOp HUTpATa HUKEJSA B TEUEHUU 22 YaCOB.

20. [Tpu snextposnmse pactBopa conu ojosa (II) macca kaTona yBenmuuunacek Ha 4 1. Uto
MPOU3OIILIO IMPU FTOM Ha OJIOBSIHHOM aHoj1e?

21. PaccuuTaiiTe 00BeM KUCIOPOAA, KOTOPHI MOXET OBITh MOJIYYCH MPHU SJICKTPOJIU3E
TOKOM 5 A B TE€U€HHE 2 4acOB, €CIIM BBIXO/Jl IO TOKY cocTaBisieT 85%.

22. [Ipu npoxokAeHUN Yepe3 pacTBOP COJIM TPEXBAJECHTHOIO METalljla TOKa cuiion 1,5 A

B TeueHuu 30 MMH Ha KaToze Belaenuioch 0,18 r meramna. Berancnanre MossipHyo Maccy MeTauia u
pacxo/1 AIEKTPOIHEPIHH, ECITH U3BECTHO, UTO HANPSKEHHUE B CETU paBHO 6 B, a BbIxo o Toky 72%.

23.  Kakoli KOHTaKT siBIIsieTCsl Hanbosee KOppo3noHHoomacHsIM Juis xkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

24. B KOHTaKTe C KaKuM U3 METAJIJIOB ME/Ib SIBJISIETCSI AHOAOM: XPOM, 30JI0TO, HUKEIIb.

25. Hamnummre 371eKTpOXUMHUYECKHE POIECChl (AHOAHBIM M KATOHBIN ), MPOTEKAIOIIHNE B

koHTakTe Al/Cu B pacTBOpe XJIOpHIa HATPHUSL.

Cemectp 2. Kypc «O011ag 1 HeOpraunueckasg XuMus 2»

Moayas 1. s-3JieMeHTBbI

TeMBI JJeKIIMOHHBIX 3aHATHI:
OnemenTsl 1 rpynnsl [lepuoandeckoi CUCTEMBI.
OnemeHTh! 2 rpynnsl lleproanueckoil cucTeMsl.

Tembl 1a00PATOPHBIX 3aHATHIA:
KoMIiekcHble coeTMHEeHus.
Onements! 1,2 rpynm.
JKecTkocTh BOIEL.

HN3y4yuB 1aHHBIA MOAYJb, CTYAEHT J10JIKEH:

MMETh TPEJICTABJICHUE O KOMIUIEKCHBIX COCAMHEHUSX, HOMEHKJIAType KOMILUIEKCHBIX
COCTMHCHUH, YCTOMYMBOCTH KOMILUIEKCOB, OCHOBHBIX (DM3WYECKUX M XUMHUYECKUX CBOMCTBAxX S-
AJIEMEHTOB, CIIOCO0AaX WX MOIYYCHUS U TPUMEHEHUU; KECTKOCTH BOJBI M METO/IaX €€ YMITUCHUSI.

3HATh:

- HOMEHKJIATyPy KOMIUIEKCHBIX COCITMHEHUN, UX CBOWCTBA;

- CBOMCTBA S-3JIEMEHTOB, CITOCOOBI X MOJYYCHHUS U IPUMEHEHUS;

- YKECTKOCTH BOJBI M CIIOCOOBI €€ yCTPaHCHHSI.

yMeTh:

- MPOBOJIUTH XUMUYECKUM SKCIIEPUMEHT U aHAJIU3 TIOJYYEHHBIX PE3yJIbTaTOB;

- onpenensaTh GU3NIECKUE U XUMUICCKHE CBOMCTBA S-2JIEMEHTOB;

- COCTaBJISITh YPABHEHUS] XUMUYECKUX PEAKIIUN C YYACTUEM S-3JIEMEHTOB;

- ONPEAENATh )KECTKOCTh BOJIBI;

- YCTPAHSTH )KECTKOCTH BOJIBI.

MeToauyeckne peKOMEHIAUMHU 10 U3YUYEHUI0 MOIYJIsl

[Ipu ocBoeHNH MOAYIISI HEOOXOAUMO:

- U3YYUTh Y4YeOHBI MaTepwall IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUILUINHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIICHTUPOBATh BHUMAHKUE HA: HOMEHKJIAType KOMIUIEKCOB; CBOMCTBAX S-3JIEMEHTOB;
YKECTKOCTHU BOJBI U CIIOCO0ax ee yCTpaHEHUS;



- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. Ha3Barh yka3aHHbIE KOMIUIEKCHBIE COEIUHEHMS, ONMPEACIUTE COCTAaB BHEIIHEH U
BHyTpeHHEel cdep, KomrmiekcooOpa3oBaTelb, JHUTAaHIbl, KOOPIWHAIMOHHOE YHCIO, 3apsiI
KOMILJIEKCOOOpa30BaTeIIsl, HAMUIIUTE TEPBUYHYIO W BTOPHUYHYIO JHCCOLMAIMH KOMILJIEKCOB H
BBIPA3HTh sl HUX KOHCTaHTY HecTorkocTh: [Rh(N2)2Cl2]CN, Ki[Ir(C204)2Cl2].

2. CocraBUTh XHUMHYECKHE (DOPMYJBI CIEIYIOMNUX KOMIUIEKCHBIX COCIUHCHHM:
muarieraroguOpomokympat (1) kamus; ionoauazorcepedpo (I).

3. CocTaBuTh 1 Ha3BaTh 4 KOMITJIEKCHBIX COETMHEHUS U3 YKa3aHHBIX HOHOB U MOJIEKYIIL:
Fe**, H,0, Na', S~

4. CocTaBUTh YpaBHEHUSI PEAKIIHIA:

NaH + H,O — ; K+ HCl — ; Mg+ H,0O — ; BeO + NaxO — ; BaS + H,O —

5. Hanucatp nporieccbl oay4YeHUs JIUTHS, HATPUSL, KaJlus AJIEKTPOIU30M PacIsIaBOB UX
COJIEH C YTOJIbHBIMU DJIEKTPOAAMM.

6. CpaBHUTH XMMHUYECKYIO AaKTHBHOCTb S-3JIEMEHTOB B TpYIax C YyBEIUYECHUEM
MOPSIIKOBOTO HOMEPA 3JIE€MEHTA.

7. Kakne Meraymipl Ha3bIBaIOTCSA MICIOYHBIMH M modeMy? UTo oOIIero B CTPOCHHUH
BHCIIHUX 3JICKTPOHHBIX OGO.HO‘-IGK HUMCHOT aTOMBbI IICJIIOYHBIX METAJIOB?

8. Hamnucatp ypaBHeHUs TUApOIN3a:; a) KapOoHaTa HaTpus; 0) docdara Kamusl.

9. Hanucare ypaBHeHUs peakiui, IpU IOMOIIM KOTOPBIX MOXHO OCYILECTBUTH
MpeBpaLICHHUS:

a) K — KOH — K>CO3; — KHCO3 — KNO;3
6) NaCl - HCl —- KCl —- K — KOH

10.  Kakue BemecTBa B TEXHUKE Ha3bIBAOT: KAJIbLIHUHUPOBAHHOM COJI0M, KpUCTAUINYECKOU
CO0M, MUTHEBOM COJION, KAYCTHYECKOU COJI0M?

11.  Yro olmiee UMEIOT B CTPOCHUH BHEIIHUX JIEKTPOHHBIX 000J0YEK aTOMBI METAJJIOB
ITA-rpynimnsi?

12. Hanwmcare ypaBHEHHMs peakUMid TNPH MOMOIIM KOTOPBIX MOXKHO OCYIIECTBUTh
IPEBPALLCHMUSL:

a) Ca — CaO — Ca(OH); — CaCO3 — Ca(HCO3), — CaCO3; — CaO
0) Mg — MgCl, - Mg(OH)2 — MgCl, — MgSO4

13. Tlouemy mnpu u3y4eHHU CBOWCTB 3i1eMeHTOB IIA-rpynmbl BBIIENSAIOT OEpHIUIHH,
MarHuil 1 OCTalbHbIE YIEMEHTHI, Ha3bIBAEMBbIE I11€JI0OYHO-3€MEIbHBIMU?
14.  CocraButh cxemy sektponusa: a) pactsopa CaCly; 6) pacrmaBa MgCls.

MopnyJs 2. p-3j1eMeHTbI

TeMBI JJeKIIMOHHBIX 3aHATHI:

OnemenTsl 13 rpynmnsl [leproandeckoi CUCTEMBI.

OnemenTs! 14 rpynmel [lepuoandyeckoil CUCTEMBI.

OnemenTsl 15 rpynmnsl [leproandeckoi CUCTEMBI: a30T U €r0 COCTMHEHUS.

Onementsl 15 rpynmel [lepuoanueckoii cuctemsl: ¢pochop U €ro COeTUHEHUs, TOATpyIa
MBIILIbSIKA.

OnemenThl 16 rpynnsl [lepuoandeckoil cuCTeMbl: KUCIOPO, CEPa U UX COCTUHECHHUS.

OnemenTsl 16 rpynmnsl [leproandeckoi cuCTeMbl: TOATPYIIA CEJICHA.

Onements! 17 rpynmsl [lepuonndyeckoil CUCTEMBI.

OnemenTsl 18 rpynmsl [leproandeckoi CUCTEMBI.

Tempbl 1a00paTOPHBIX 3AHATHI:
OnemeHThl 13 rpymnmsl.
DJyieMeHTHI 14 rpymnmsl.
OnemeHThl 15 rpynmsl.
DnemenTsl 16, 17 rpymm.



HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

HNMECTb HpGI[CTaB.HeHI/Ie O OCHOBHBIX (1)H3H‘-I€CKI/IX U XUMHUYCCKUX CBOﬁCTBaX p-BHGMeHTOB,
croco0ax MX MoJay4YeHUs: U TPUMEHEHUH.

3HATh:

- OCHOBHBIE (PH3UUYECKHE CBOMCTBA P-JIECMEHTOB;

- XUMUYECKHE CBOWCTBA P-3JIEMEHTOB;

- CIOCOOBI TIOJTYYEHHS P-2JIEMEHTOB M X COCAMHEHU;

- HpI/IMeHeHI/Ie p-3H€MeHTOB " ux CO€I[I/IHCHHI>'I.

- MPOBOJIUTh XUMUYECKUM SKCIIEPUMEHT U aHAJIU3 TIOJYYEHHBIX PE3yJIbTaTOB;
- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYPALIUIO P-3JIEMEHTOB;

- ornpeneniTh GU3nYecKre 1 XUMHUECKUE CBOICTBA P-3JIEMEHTOB,;

- COCTaBJISITh YPABHEHUS! XMMUYECKUX PEAKIUI C yYACTUEM P-2JIEMEHTOB.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MO/Y.JIst

[Tpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:

- W3y4UTh Y4YEOHBII Marepuaj [0 COOTBETCTBYIOLIEMY MOJAYJIIO JUCHUILIHHBI,
UCIIOJIb3Ysl JICKIIMOHHBIM MaTepuai v JINTepaTypy 10 JaHHON TEMaTHKE;

- aKIIEHTHPOBAaTh BHMMAaHWE HA: CBOWCTBaX P-dJIEMEHTOB; CIOCO0AX IOIYYCHHS p-
DJIEMCHTOB U UX COGI[I/IHCHPlﬁ; MMPUMCHCHUH P-2JICMCHTOB U UX COGHHHGHHﬁ;

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. YeMy paBHa BaJCHTHOCTh O0pa: a) B HOPMAJIHLHOM U 0) B BO30YK/IEHHOM COCTOSIHUU?

2. Kakue coennHEHUST MOKHO TTOJIYYHTh, ©Mesl O0p, MarHUi, COSTHYIO KUCTIOTY?

3. B kakux peakumsix Beiiensercs Bogopoa? a) Al + NaOH —; 6) Al + H,O —; B) Al +
HNO3(pa36) —; F) Al + H2SO4(pa36) —

4. Kakwue BemiecTBa 00pa3yroTcs B pe3yibTaTe TUAPOIN3a: a) Cylbduaa aTroMIUHNS; 0)
cynbdata arOMUHUSA?

5. Kakum o6pazom MoxHO nmonydants CO2 B 1a00paTOpHBIX YCIOBUIX?

6. Urto Takoe «pactBopuMoe cTekyio»? ['ae oHo npumensiercs?

7. [Mpouzotiget mu peakunu Mexay SnCly u FeCls, Pb(NO3)2 u FeCl,?

8. [ToueMy nipu paCTBOPEHUH COJIEH 0JI0BA B BOJIE PACTBOP MOJYYAETCS MYTHBIM?

0. UeM 00BSCHSETCS XUMHYECKasi TACCUBHOCTH CBOOOHOTO a30Ta?

10. B kakue BemecTBa MPEBpAIIAIOTCA HEMETAJUIBI TpPU  JIEUCTBUM HA HUX
KOHLIEHTPUPOBAHHOMN a30THOM KucioThl? Kakue MeTaibl pacTBOPSIIOTCS B HEM?

11.  Hamwmcarep xumuueckue GOpMyasl KUCIOT — oprodochopHOi, audhochOopHON,

dochopucroii U (HocPopHOBATUCTOM, YUHUTHIBAS, HYTO TPEThS JBYXOCHOBHAs, a dYeTBEepTas
onHoocHOBHA. KakoBa crenens okuciaeHus ¢pochopa B HUX?

12. CpaBHUTh KHUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
OKCHJIOB, THUIPOKCHJOB, COJI€H MBIIIbsIKA, CypbMbl M BHUCMyTa. HammcaTtb COOTBETCTBYIOIIHE
YpaBHEHUs PEaKLIUiA.

13. [IpuBecTr MexaHW3M 00pa30BaHUS HOHA THAPOKCOHUS.

14. Kakne wu3 mpuBENEHHBIX COCIUHEHUN SIBISIOTCA TPOU3BOJHBIMU IEPOKCUIA
Boziopoaa: MnO», BaO», SnO,, CaO2, PbO,.

15. HanucaTte ypaBHEHMsS CTyNeHYaTOM IMCCOLMALMU CEPOBONOPOAHON KuciaoThl. Kax

OyIyT cCMeNiaThCs PaBHOBECHS NMPU MPUOABICHWU: a) CEPHOM KUCIOTHI, 0) HUTpaTa CBUHIIA; B)
miesoun’?

16. Yrto Oymer mpouCcXOAUTh MPU JEHCTBUM KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI Ha: a)
Opomun Hatpus; 0) yriepoxa; B) cepy? CocTaBUTh YpaBHEHHUS pEakIMif, MPOTEKAOIUX MpU
HarpeBaHuHu.

17. CKOJIBKO MOJIEKYJT U aTOMOB COJICPXKUTCS B 5,6 71 BOAOpOAa MpH H.Y.?



18.  CkonpKO TpaMMOB IIMHKA HAaJ0 B3ATh, YTOOBI NpPU B3aUMOJCHCTBUU C CEPHOM
KUCJIOTOM MOJY4HTH 5,6 1 BOJOpOIa MPpHU H.Y.?

19.  OOBACHUTH 3aKOHOMEPHOCTh HM3MEHEHHUS OKHCIHMTEIbHBIX CBOMCTB TaJlOTCHOB Ha
OCHOBAHMHU CTPOEHUS JIEKTPOHHBIX 000JI0YEK X ATOMOB.
20. OOBSICHUTB, MOTYT JIH B PACTBOPE COBMECTHO CYIIECTBOBAThH CIIECIYIOIINE BEIIECTBA:

a) OpomHass BoJa W CEpPOBOJOPOA; O) XJOpHAs BOJa M XJOPOBOJOPOA: B) XJIOpHas BOJA H
OpOMOBOIOPO/T; T) XJIOpHAs BOAA U Moau Kanust, xiopun sxenesa (I1I) u monun xamms.

Moayas 3. d-3j1eMeHTBI

TeMBI JJeKIIMOHHBIX 3aHATHI:

OnemenTsl 3, 4 rpyni [leprnoandeckoi CUCTEMBI.
OneMeHThI 5 rpynisl [lepronuueckoi cucTeMsl.
DneMmenTsl 6 rpynmsl [lepuoandeckoi CUCTEMBI.
OnemeHThl 7 rpynisl [lepronnueckoi cucTeMsl.
OnemenTsl 8-10 rpynm [lepronuueckoit CUCTEMBI.
Onements! 11 rpynnel [lepuoandyeckoil CUCTEMBI.
OnemenTsl 12 rpynmnsl [leppoandeckoi CUCTEMBI.

Tempbl 1a00paTOPHBIX 3AHATHI:
OnemeHTs! 6, 7 rpymil.
OnemenTsl 8-10 rpymni.
Onements! 11, 12 rpynm.

M3yunB NaHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:

UMETh IPEJCTABICHUE O OCHOBHBIX (PM3MYECKUX U XMMHYECKHUX CBOMcCTBax d-311€MEHTOB,
croco0ax uX MOJMyYCHHUs] U MPUMEHEHUH; )KECTKOCTH BOJIbI U METOAAX €€ yMSATUCHHUSI.

3HATh:

- OCHOBHBIE (pr3ndeckue cBoicTBa d-2JIEMEHTOB;

- XMMHYECKHE CBOMCTBA d-3JIEMEHTOB;

- crocoObI oiy4deHus d-3JIEMEHTOB U UX COCTUHEHU;

- pUMeHeHHe d-3JIEMEHTOB U UX COCIUHEHUH.

- IPOBONTH XUMUYECKUH HKCIIEPUMEHT U aHAIIN3 TTOJTyYCHHBIX PE3YIIbTaTOB;
- COCTaBJIATH JIEKTPOHHYIO KOH(PUTYypannio d-3JIeMEHTOB;

- OTIpEETATh (PU3NUECKHE M XUMUYECKHE CBOWCTBA d-3JIEMEHTOB;

- COCTaBJIATh YPABHEHUSI XUMUYECKUX PEAKIH ¢ ydacTueM d-371eMeHTOB.

MeToauyeckne peKOMEHIAUMHU 10 U3YYEHUI0 MOIYJIsl

[Ipu ocBOCHMM MOTYIISI HEOOXOIUMO:

- U3YYUTh Y4eOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUILUIHHBI,
WCITONTB3Ys JICKITMOHHBIA MaTepraj v JINTepaTypy Mo JTaHHON TEMaTHKE,

- AKIICHTUPOBAaTh BHHMaHWE Ha: CBOWCTBax d-aeMeHTOB; crocofax momydeHus d-
3JIEMEHTOB M MX COEAMHEHUN; TPUMEHEHNHN d-3JIEMEHTOB U UX COSUHEHUH;

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. Hamnucatp snextpoHHbie hopmMyIibl Mmeau, cepedpa, 30710Ta.

2. B uyem MOXHO pacTBOpUTH OdJEeMEHTH moarpymmbl Menu?  Hammcath
COOTBETCTBYIOILINE YPABHEHHS PEAKIIHH.

3. CocrtaBuTh cxemy 37eKTposinza cyibdara menu (II) Ha cepeOpSHBIX EKTPOAAX.

4. Ha xakux peakiusx 0CHOBaHO IpUMEHEHHUE coliel cepedpa B pororpadum?



S. VYka3aTh cpeiy NEPEUUCIICHHBIX PEAKLUIl T€, B KOTOPHIX BBIAEIAETCS BOJOPOJ: a)
IIWHK + TUAPOKCHU KaJust; 0) pTYTh + COJIsTHAsI KUCIIOTa; B) IIMHK + cepHas KucioTa (pas0.); T') KaaMuid
+ a3oTHas kucnoTa (pazo.). CocTaBUTh ypaBHEHHSI PEAKIIHA.

6. B yem M0>XHO pacTBOPHUTH TUAPOKCU]T IUHKA?

7. Kakoe BemiecTBoO MOXKHO MCHOJIB30BATH IS CIEAYIOUINX MPEBPALICHUN: a) LIMHK —
nuHKaT Hatpus, 0) Hutpar prytu (II) — oxcun prytu (II). CoctaButh ypaBHEHHS peaKITuii.

8. Kakue coennnenust 06pa3yroTcsi Ipu pacTBOPEHUH THAPOKCHIOB LIMHKA U KaJAMHUS B
pactBope ammuaka? COCTaBUTh YPABHEHHS PEaKIU.

9. Kakue BemiectBa 00pa3yloTCsi MPU THUIAPOJIU3E XJIOPUAOB DIIEMEHTOB MOATPYIIIIHI
TUTaHa?

10.  Bo3MOHO 1M CyIIECTBOBAaHHE B BOJHBIX pacTBopax uonos Ti*", Zr*", Hf*,

1. Kax moxxHO miepeBectu B pactBopumoe coctosiuue Ti0z u ZrOs?

12.  Jlonucarp ypaBHenus peakuuii: a) TiCl, + HCI —; 6) TiO; + BaCO3 —; B) TiCls +
H>O —.

13.  Kakwue npocTble U ClIoKHbIe HOHBI 00pa3yeT Banaauii? [IlpuBecTu ux coctas u 3apsi.

14. [IpuBecTH CTPYKTYypy aroMa BaHaJus B HEUTPAIbHOM COCTOSIHUM WU B CTEICHU
OKHCJICHHUS, B KOTOPOU BaHAMI SIBISIETCS TOMOJIOTOM docdopa.

15. Kak u3MeHSAI0TCA KHUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB BaHAJUs B CIECAYIOIIEM
pany: VO, V203, VO2, V,05?

16. 3aKOHUYUTH YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUM:

a) KVOs3; + H2SO4 + HaS —; 6) KoCrO7 + H2O + VOSO4 —.

17. JuxpomaTbl yCTOMYMBBI B KUCJION cpelie, XpoMaThl — B 1IeJI0YHOM. [Ipu n3mMeHenun

peakuuu cpelbl MPOMCXOAUT B3aMMHOE IPEBPALIEHHE XPOMAToOB U AuXpoMaroB. COCTaBUTH B
MOHHOM (popme ypaBHEHHUS peakluil B3aUMOJCHCTBHUS: OUXpoMara Kaius M THIPOKCHIA Kallus;
XpOoMaTa KaJiusi 1 CEpHON KUCIOTHI.

18. CocTaBUTh ypaBHEHHUE PEAKIUH PA3JIOKEHUS TP HATPEBAaHUU AUXpoMaTa aMMOHMUSI.
K xakomy Tumny peakiuii OTHOCUTCS 3TOT Mpouecc?
19. Kak wm3MeHsieTcsi yCTOWYMBOCTh COCIMHEHHMA XpoMa, MoynOJeHa W BoJibppama B

BBICILIEH CTENEHU OKHcieHusn? [IpuBecTy npumepsl OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUii, B
KOTOPBIE BCTYIAIOT 3T COCIUHEHMUS.

20.  Kako#i mpoayKT mojyyaetcs Ipy NOJKUCIEHUH pacTBOpa MOIMOAaTa aMMOHHUS?

21.  HammcaTh »71eKTpOHHBIE U 37eKTpoHHO-Tpaduueckue popmynsl Mn’, Mn™, Mn*’.

22. [IpuBecTH ypaBHEHHS peakifii, MOKa3bIBAIOIINE OTHOLIEHHE MeTaiuioB VIIB-rpymmbl
K pacTBOpaM CEpHOM M a30THOM KUCIIOT Pa3JINYHON KOHLCHTPALUH.

23.  Hcnonw3ys TabIuIy CTaHJIapPTHBIX OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIX

MOTEHIIMAJIOB, JI0Ka3aTh BO3MOXKHOCTh MPOTEKaHUs peakuuu Mexay pactBopamu KMnO4 u HCL
Onpenenutb OKUCIUTENb, BOCCTAHOBUTEND, CPEAY.

24. ConocTaBUTh CBOMCTBA OKCHIOB ¥ ruApokcuaoB Mapranma (VII) u xmopa (VII).

25. Hanucate ypaBHEHHUs peaKnii JUCCOLUALINY 110 IEPBOM CTYNEHU CIEAYIOIINX COJEH:
a) (CoOH)2S04; 6) (NH4)2S04:FeSO4-6H20; B) K3[Fe(CN)s].

26.  JlomucaThk ypaBHEHHE peakiuu U moaoopars kodpdummerts: FeoO3 + KNOs; + KOH

t

—>.
27. VYpaBHEHUSIMU  peaklUid J0Ka3aTh JBOWCTBEHHBIM XapaKTEp OKHUCIUTEIbHO-
BOCCTAHOBHTEIBHBIX CBOHCTB oHOB: Fe?*, Co?', Ni*™.
28. IIpuBecTn ypaBHEHUSA peaklMil, MOKa3bIBaloIIMe OTHomeHue wmetamwioB VIIIB-

IPYIIIBI K PACTBOPAM CEPHOM U a30THOM KUCIJIOT Pa3IMYHON KOHLICHTPALIUH.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue

Cemect
P (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA

1 JIIK-1 Bormpocs! aj1st 3amuThl 1a60paTOPHBIX
pabot Nel-9

Kontposbabie padbotsr Ne 1,2
Bompocs k komnokBuymam Nel,2
TectoBbie 3amanust Ne 1-2092
Bonpocsl k 3x3ameny Ne 1-50

OIIK-1, TTK-1, JITK-2 OtueTsl 110 J1abopaTopHbIM padotam Nel-
9

2 JIIK-1 Bormpocs! j1st 3amuThl 1a60paTOPHBIX
pabot Nel-10

Bonpocs! k kosutokBuyMmam Nel,2
TectoBsie 3aganust Ne 1-2092
Bomnpock! k sx3ameny Ne 1-52

OIIK-1, IIK-1, JITK-2 OtueTsl N0 1abopaTopHbIM paboram Nel-
10

7.2. TunoBble 3aJaHWsi WJIH HHbIe MAaTepHaJibl, HeOOXOAMMBbIe ISl TeKYUIero
KOHTPOJIA

7.2.1. OT4er mo Jad00OpPATOPHOI padoTe

Cemectp 1 «Kypc o011asi ¥ Heoprauuyeckass XumMus 1»

JlabopaTopHas padora Nel «OcHOBHBIE KJIaCChl HEOPTAHNYECKHX BElIECTB)
Iean: 3akpemienne 3HaHUH 00 OCHOBHBIX KJIacCaXx HEOPTaHUYECKUX COCTUHECHHM.
Omnbrt 1. ITosryuyeHne oxkcnaa OKHCJICHHEM 3JIEeMEHTA

1. OMNBIT IPOBOJUTCS B BBITSKHOM MIKady!

2. B xumnueckuit crakan Ha 50-100 mu Haneiite 10-15 M qUCTHUIIMPOBAHHON BOJBIL.
[Toocky crHeH TakKMyCOBOM OyMaru OKyHUTE B BOAY U OTMETBHTE €€ OKPACKY.

3. B Mertannuueckyro J0XE€4Ky IOMECTUTE HEMHOI'O CEpbl U HArpelTe €€ B IIaMEHU
CIUPTOBKHU B TeueHUe 30 CEeKyH/I.

4. Jlokeuky ¢ ropsuieil cepoil BHECUTE B CTAaKaH C JUCTUIUIMPOBAHHOM BOJOM, IOCIIE
YEro JO0KEUKY yJlajauTe.

S. B nonmyuyeHHbIH pacTBOp BHOBb OKYHHUTE IOJIOCKY UHIAMKATOPHOM OymMaru u OTMETbTe
€e OKpacky.

6. CocraBbTe ypaBHEHMsI IPOBEIECHHBIX PEAKIUI U CAECTANTE BBIBOJ.

OnbIT 2. B3auMoaelicTBHe OKCHIA MeTAJLIa ¢ BOJOM

1. ITomecture B mpobupky | mmarens okcuia Kaiblst U npuieiire 10-15 xamens
JUCTUJUIMPOBAHHOMN BOJbI, IEpEMEIIATE.

2. K nonyuennomy pactBopy nob6asbre 1-2 karum genondranenta, o0paTute BHUMAaHUE
Ha OKpacKy MHAUKATOPA.

3. CocraBbTe ypaBHEHUE PEAKIIMH U ClIETAlUTEe BBIBOJI.

OnbIT 3. B3anuMoaelicTBHe 0CHOBHOI'0 OKCHIA ¢ KHCJIOTOM

1. Buecute B npobupky mmatens okcuna menu (II) u nobassre 4-5 xamenb pactBopa

CEpPHOM KUCJIOTHI.



2. Ecnu B3anMopeiCcTBHs BEIIECTB B MPOOUPKE HE HAONIOJACTCs, TO €€ COIACPKUMOE
Harpemre.

3. OTMETBhTE OKpPaCcKy pacTBOpa M OOBSICHUTE €€ TIOSBIICHUE.

4. CocTaBbTe YypaBHEHUE PEAKIIUU U CIICTTAUTE BBIBOJ K OIBITY.

OmnbiT 4. B3anMogeiicTBMe KHCJIOTHOTO OKCH/IA ¢ OCHOBAHHEM

1. Haneiite B mpoOupky 2-3 M1 U3BECTKOBOM BOJIBI (PACTBOPA TUAPOKCHIA KATBITHUS).

2. [Iponycture 4Yepe3 HM3BECTKOBYIO BOAY YIVIEKHMCIBIM Ta3 (cAenaiTe HECKOJIbKO
BBIZIOXOB B PaCTBOP 4epe3 TPyOOUKy).

3. OtmerbTe OOpa3oBaHMe O€IOro Ocajgka M €ro pacTBOpEHHE INpHU JalbHEeHIeM
MIPOMYCKAHUM YIJIEKUCIIOTO Tasa.

4. CocraBbTe ypaBHEHUE PEAKIIMH U ClIETaNTE BBIBOI.

OnbIT 5. B3auMoaelicTBHE COJIH C IEJ0YLIO

1. Buecure B aBe nmpobupku no 10 xanens pactBopa cyiabdara meau (II).

2. B onny npoOupky m06aBbTe OHY KaIuUTKO THIPOKCHIA HATpHUA, a BO BTOpyr — 10
Karelb TUPOKCH/Ia HATPHSL.

3. OOpaTtuTe BHUMaHHUE Ha Pa3IMYUe OKPACKU MOJYYEHHBIX OCAIKOB.

4. Harpeiite comepxumoe mnpoOupok. OTMeThTe, B Kakod NpoOHpKE MPOU3OILIU
WU3MEHEHUS.

S. CocraBbpTe ypaBHEHMsI peakLUii U CliejaiTe BBIBOJ HA OCHOBAHUH OIIBITA.

OnbIT 6. BzanuMoaelicTBHE COJIM ¢ METAJLJIOM

1. Breiite B mpoOupky 20 kanens pactBopa cyibdara menu (II).

2. [TomecTuTe B IpOOUPKY C paCTBOPOM KEJIE3HYIO CKPETKY.

3. UYepes 2-3 MUHYTHI 00paTUTE HA U3MEHEHUE OKPACKH ITOBEPXHOCTU CKPETIKH.

4. OOBsicCHUTE TIPOUCXOSAIIEE SBJICHHE, COCTABHTE YpPaBHEHHE PEAKIMHM U CHeianTe
BBIBOJI.

OnpIT 7. CBolicTBa aM(poTEpPHOTro rMAPOKCHIA

1. HaneiiTe B 1Be npoOupKH 1o 5 Karesab pacTBOpa HUTpATa aIIOMUHUSI.

2. Jlo6aBbTe B 00€ MPOOUPKH MO KATUISIM THIPOKCHU HATPHUS JI0 TIOSIBIICHHS OCaJIKa.

3. K ocanky B mepBoil mpoOupke 100aBbTE pacTBOP CEPHOM KHUCIOTHI, K OCAAKy BO
BTOPOU MpoOUpKe 100aBbTE PACTBOP THAPOKCH]IA HATPHSI.

4. OtmerbTe HaOMIOACHUS B O0EMX MPOOHMPKAX, HAMUIIWTE YpPAaBHEHHS peakuuil u

CIeJIaiTe BBEIBOI.

JlaGoparopHas padora Ne2 «OnpeaesieHue MOJISIPHOM MacChl IKBUBAJIEHTA METAJLIIA))

Heab: onpenenenrne MOISIPHONW MacChl IKBUBAJICHTAa METaJllIa YKCIIEPUMEHTATBHBIM ITyTEM.

OnpiT. OnpeneneHue MOJSIPHOH Macchbl JKBUBAJIEHTa MeTAa/LIa M0 00bEMY BOJA0PO/A,
BBITECHEHHOI'0 U3 PACTBOPA KUCJIOTHI.

Omnpenenenne MPOU3BOAUTCS C TTIOMOIIBIO TTprbopa (puc.1), COCTOAIIETO U3 U3MEPHUTEIBHON
oropetku (1) Ha 25...50 mn, nByxkoneHHOU mpobupku OcTBanbiaa (2) U ypaBHUTEIbHON CKIISIHKH
num O6ropeTku (3).

1. B omno u3 xomen mnpobupku OctBanbra (2) NOMECTUTE HABECKYy MeTallia,
MOJIYYCHHYIO y JJabopaHTa.

2. B npyroe koneno Ha 1/4 yactb ero 06bEma HanelTe pacTBOpP COMSTHON KUCIOTHI.

3. [TnotHO 3akpoiite npodbupky OcTBanbaa (2) mpoOKOH 1 3aKpenuTe e€ B IITATHUBE.

4. [IpoBepbTe THpUOOP HAa TEPMETUYHOCTb, IS YEro ypaBHHUTENbHbBIM cocyx (3)

nogaumuTe Ha 10...15 cM 1 3akpenuTe B 3TOM MoOJ0KeHUH. Eciiu mpubop repMeTHdeH, TO YpOBEHb
KUJKOCTH B HEM OCTAaeTCs MOCTOSIHHBIM. Ecnmu mpubop He repMeTHYeH, MPOBEphTEe, TUIOTHO JIN
3akpbITa Mpodupka OcTBabaa (2) MPOOKOIA.

5. Ycranosure Oroperky (1) u cocyn (3) Takum oOpa3om, YTOOBI KUIKOCTH B HHX
HaxO0JIUJIaCh Ha OJJTHOM ypoBHE. OTMETHTE MOJIOKEHNE YPOBHS KUAKOCTH (MEHHCKA) B OropeTtke (1) —
Vi.



6. OCTOpOKHO MOBEPHHUTE IPOOUPKY (2) TaK, YTOOBI KUCIOTA MEPETUIIACH B KOJIEHO, T/Ie
HAXOJUTCS METaJL.

7. [Tocne monHOTO pacTBOPEHUS METallla IPUBEAUTE MOJI0KEHUE )KUIKOCTU B OIOpETKE
(1) u cocyne (3) Kk OHTHOMY YPOBHIO.

8. To4yHO OTMEThTE MOJOKEHHE MEHHUCKA KHUIKOCTH B Oropetke (1) — V2. Onpenenure
00BEM BBIIEIMBILIETOCS BOAOPOAA.

9. OTMeThTe MOoKa3aHus TepMOMeETpa U 6apoMeTpa.

10. PesynbTaThl 3aMepoB 3aHeCUTE B TaOIHITY 3.

11.  JaBneHHe HACHIIIEHHOTO BOJASHOTO Mapa BRIMUIIMTE U3 TaOIULBI 4 IPH TeMIepaType
OTIBITA.

12.  TIpuBemute 00BEM BBIIECTUBIIETOCS BOJIOPOIAa K HOPMAIBHBIM yCIOBUAM (H.y. — P° =

760 mm. pr. cT., T° =273 K):
PV, PV, o B VT’
o r > " T

13. PaccunTaiiTe MOJSIpHYIO Maccy SKBUBAJICHTa MeTaslla:

Py o
m, V.
mMe _ VHz . m — Me 3H2
T 10 Ove o
m3Me V3//2 VH2

rae V90H2 = 11200 mu/mMm051b — MOJISIpHBIN 00BEM 3KBUBANIEHTa BOAOPOA (H.Y.).

BropeTku yKpemisiroTcs B IITaTUBE U 3AMIOJIHSAIOTCA BOAOU. B MCXOAHOM COCTOSIHUM KUJIKOCTh
B cocynax | u 3 momKkHa HAXOAUTHCS HA OTHOM YPOBHE.

Pucynok 1. Cxema npubopa aiisi onpeaeieHuss MOJISIPHON Macchl SKBUBaJICHTa MeTaa: 1 —
HU3MepUTeNIbHAs OI0peTKa, 2 — MByXKoJeHHas mpooupka OcTBanibia, 3 — ypaBHUTEIbHAS OIOpeTKa

Tabmuia 3-Pe3ynbpTaThl SKCIEpUMEHTA

HaumenoBanue O6o3HaueHue 3HaueHue En. usmepenus

Hagecka meramia m r
YpoBeHb B OIOpPETKE 10 ONBITA Vi MUIT
YpoBeHb B OIOpETKE MOCIIE OIbITa V> MJT
OO0BEM BBIICTUBIIETOCS BOIOPO/IA V H, = Va-Vi MJT
TemnepaTypa onbiTa t °C
Temneparypa onbiTa T'=t+273 K
JlaByieHre HaCBIIIIEHHOTO BOASIHOTO Mapa h MM PT. CT.
ATMoc(hepHOoe TaBiieHue P MM PT. CT.
JlaByieHne Botopoaa P, =P-h MM PT. CT.




Tabnuua 4-JlaBjaeHne HaChIEHHOTO BOJSTHOTO Tapa

Temmnepatypa, °C [aBnenue Temmnepartypa, °C JlaBieHue HaCBILLEH-
HACBILIEHHOTO HOT'O BOJISTHOTO T1apa,
BOJISTHOT'O T1apa, MM MM PT. CT.
pT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68
14. [To momnsipHOW Macce SKBUBaJEHTAa MeETala METOJOM T0a00pa BaJIEHTHOCTEH,
OTIpeieNIuTe, KaKOM MeTasul OB HCIIOh30BaH B OMBITE.
15. PaccunTaiiTe OTHOCUTENBbHYIO OMIMOKY SKCTIEPUMEHTA!
ms,., ~ M,
A=+—"—".100%
3meap
16. CrnenaiiTe BEIBO K paboTe.

JlabopaTopHas padoraNe3 «OnpeeeHne YHTAIbINH PeaKINID)

Heab: onpenenenue TemioBoro 3Ppgexra CUCTEMbI, B KOTOPOH MPOUCXOAUT XUMHUUYECKas
peakuus, ¥ SHTAIbIINK PEaKLUU B HECTAHJAPTHBIX YCIOBHSIX.

OnpiT 1. HeliTpaau3auus CepHOl KUCJIOTHI THIPOKCH0OM HATPHUS B OIHY CTAANIO

JUist HEeWTpanu3aluyu CEPHOM KHCIIOTHI TMAPOKCHUIIOM HATPUS B OJHY CTAJMIO0 CMEIIMBAIOT
SKBUBAJICHTHBIE KOJMYECTBA KUCIOTHI U LIEJI0UU IO 00pa3oBaHus cyibdaTa HATPUS:

H2SO4+ 2NaOH = NaxSO4+ 2H20; AH;

1. OTMeppTe UMJIMHAPOM 3aJaHHBIM TIpernojaBareiieM O0bEM pacTBOpa KHCIOTHI,
BBUICHTE €r0 B TEPMOCTATUPOBAaHHBIN cTakaH. OMyCTUTE B CTAKaH TEPMOMETP, 3aMEPHTE U 3alIULINTE
B Tabnuny 1 Temreparypy pactBopa. TepMoMeTp He BRBIHUMAWTE U3 CTaKaHa 10 OKOHYaHUS OIBITA.

2. OTMepbTe IpYrUM LMJIMHAPOM TAKOH jke 00BbeM pacTBOpa MIETOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTaKaH C paCTBOPOM KUCIOThL. OCTOPOXKHO MepeMelaiiTe, OTMEThTE HauboJbIlIee
U3MEHEHHE TeMIIepaTyphl IpU 00pa30BaHUM Cyab(paTa HATPUs.

3. BbiHbTE TEpMOMETp, BBUIEHTE pacTBOp M3 TEPMOCTATUPOBAHHOIO CTaKaHa,
¢mIbTpoBaNIbHOM  OyMaroi THIATENBHO BBICYIIMTE CTEHKHM M JHO CTakaHa, MOMECTUTE B HETO
TEPMOMETP U JTAUTE OCTHITH /10 MPEKHEN TEMIIEpaTyPHl.

4. 3amonHuTe Tabmuiy | (BEeMMYMHBI TEMJIOEMKOCTEH U IUIOTHOCTH PacTBOPOB
BBIMUIIKTE U3 TaOIuUIb! 3). BeinmonHuTe pacyeTsl.

Ta6mmma 1-Pe3ynbpTaTe! onbiTa 1

Bemectso | V, t D, C, n, 0, AH,
MIT °C r/em’ Jx/r-°C | moas | JI)x/n MOJIB kJI>x/Momb
H>2SOq4
NaOH
NaxSOq4

OnpIT 2. HeliTpaau3anus CEPHOl KUCJIOTHI THAPOKCHI0OM HATPUS B JIBe CTAAUM

[Ipu HeWTpanM3auuu CEpHOM KHUCIOTHI THAPOKCUAOM HATPHS B JIBE CTAJUU 3KBUBAJCHTHBIN
00beM IIET0YN BHOCST B JIBa IIpUEMa:

H>SO4+ NaOH = NaHSO4 + H,0; AH>



NaHSOs + NaOH = Na,SO4 + H,0; AH> >

1. OTMephTe NUIMHIPOM 3aJaHHBIA B OMBITe 1 00BbEM pacTBOpa KHUCIIOTHI, BBUICHTE B
TEPMOCTAaTUPOBAHHBIN CTAaKaH, U3MEPHTE TEMIIEPATYpPY pacTBopa. TemnepaTypbl pacTBOPOB CEPHOI
KHUCJIOTHI B ONBITaX 1 ¥ 2 AOMKHBI ObITh OJMHAKOBBI.

2. W3mepbTe IpyruM HUIMHIPOM MTOJOBUHY SKBUBAJIEHTHOTO 00beMa pacTBOpa IIEI0UU
U OCTOPO’XHO, HO OBICTPO BBUIEHTE B CTakaH C PacTBOPOM KHUCIOThL. OTMEThTE TeMIlepaTypy
00pa3oBaHUs pacTBOpa TUAPOCYNb(paTa HATPUSL.

3. OTMephTe MUIMHAPOM €IIe TaKOH ke 00BheM pacTBOpa IIEIOYH W BBUICHTE €ro B
crakad. [lepememnaiite nmoay4deHHbIH pacTBOp Cynb(ara HATPHS U 3aMUILUTE €ro TEMIIEPaTypy.
4. BriHbTe TepMOMETp W BBUICHTE COACPKUMOE CTakaHa, (DUIBTPOBAIBLHOW OyMaroi
BBICYIINTE CTEHKH U JHO CTakaHa. 3amoiaHuTe Tadbnuity 2. Cuenaiite pacdeTsl.
TaOnuma 2.
PesynbTats! omnbita 2
Bemectro | V, t, D, C, n, 0, AH,
MIT °C r/em® Jx/r-°C | moas | JI)k/n MOJIB kJI>x/Momb
H>SO4
NaOH
NaHSO4
NaSO4
Tabmuma 3
TennoeMKoCTh U MIIOTHOCTh PACTBOPOB
PacTBop t,°C p, r/em’ C, Ix/r-°C
H>SO4, 1 M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, | M 20 1,050 3,73
22 1,046 3,74
24 1,042 3,75
26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
NaxSO4, | M 24 1,074 3,74
26 1,066 3,76




28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

JlaGoparopnas paGora Ned «CkopocThb XHMHMYECKMX peakmuil. XuMHYeCKoe
paBHOBecHE»

Heab: n3ydeHue BIUSHUA Pa3IMUHBIX (PAKTOPOB HA CKOPOCTb XUMHUYECKHX DPEAKIUil U
COCTOSIHME€ XUMHUUYECKOTO0 PAaBHOBECHSI B TOMOT€HHBIX CUCTEMAX.

OnpiT 1. BiusiHue KOHIEHTPAUMH PearMpylolMX BellecTB HA CKOPOCTh XMMUYECKUX
peakuui

Peaknus maBeneBoi KUCIOTHI ¢ IEPMAHTAHATOM KaJlMs IPOTEKAET 110 YPABHEHUIO:

4H,C>04 + 2KMnO4 — K2C204 + 2MnO> + 4H,0 + 6CO»

Kunetnueckoe ypaBHEHHE pEaKLIMU:

i 2
d=x CH2C204 CKMnO4

3a X0JI0M peaklUy CIEAT 10 U3MEHEHHUIO0 OKPAcKU pacTBOpa NIEpMaHraHaTa Kausl.

1. B nsaTe mpoOupok BHecute o 10 Karenab pacTBOPOB I1aBEIEBOM KUCIOTHI pa3IMyHON
koHnenrpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).

2. [TocnenoBarenbHO BO Bce MPOOUPKU ¢ HHTEpBaJioM 1-2 cekyHbl 1006aBbTe 1o 1 Karuie
pacTBOpa nepMaHraHaTa Kajus U BKIFOUUTE CEKYHAOMEDP.

3. He BbIkIIO4ast cexyHaomepa, OTMEThTE BPEMsI M3MEHEHUS! OKPACKHM IepMaHraHaTa
KaJIis B KaXI0U MPOOUpKeE.

4. PesynbraTsl onbiTa 3aHecuTe B Tadnuy 1.

5. Omnpenenure yCIOBHYIO CKOPOCTh pEAaKIMM KaK BEIUYHMHY, OOpaTHYIO BpEMEHU
IPOTEKAHUS PEAKIIIH.

6. [TocTpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTH PEaKIIUM OT KOHIICHTPAIlMU IIABEJIEBON

KHCJIOTHI, IPOAHATIM3UPYHTE MOTYICHHYIO 3aBUCUMOCTb. 3alIUIINTE HAOIIOICHHS U C/IeTalTe BBIBO/I.

Tabmuna 1.
PesynbTaTe! onbita 1
Ne mpobupku KoHnuenTpanus Bpewms, CkopocTb peakuuu B
KHCJIOTBHI, 7,C YCIIOBHBIX €AMHULAX, V=
C, MOJIB/T 100/z, ¢!
0,2
0,3
0,4
0,5
0,6

DN DWW —

OnpiT 2. Bansinue TeMnepaTypbl Ha CKOPOCTh XMMHYECKHUX peaKiuii

Jlyist ombpITa HEOOXOAMM CTaKaH—TEPMOCTAT, HAITOJTHEHHBIM BOJON W 3aKPBITHIN KPBIIIKOH C
OTBEPCTHUSMH JIJIsl IPOOHPOK U TEPMOMETPA.

1. B Tpu npoOupku, BCTaBJICHHBIE B KPBIIIKY TepMocTaTa, Haneire mo 10 kamens 0,5 M
pacTBopa IIaBeseBOMl KHUCIOTHL. B uderBEpryro mpoOupky Ha 2/3 e€ oObéma BieiiTe pacTBOp
nepMaHTraHaTa Kajaus (TUIEeTKY OCTaBbTE B IPOOUPKE).

2. 3anummre TeMmnepatypy. B oaHy u3 mpoOupok mo6aBpre | Kamio mepMmaHraHara
KaJIMsl U BKIIFOUNUTE CEKYHI0MEp.
3. W3mepbTe Bpemss OT MOMEHTa J00aBJIeHMs IEpPMaHraHaTa Kaius 10 H3MEHEHUs

OKpAacKH pacTBOpA.



4. Harpeiite Bogy B crakane Ha 10° Bblle npenpiaymiei temmnepaTypsl. CHUMUTE CTaKaH
C IUTUTKHU U TIOBTOPUTE OMBIT B JPYroi MpoOUpKe.

S. [IpoBenuTe onbITh pu 4 TeMeparypax, oTiHyaronmxcs Ha 10°.

6. [TomydeHHBIC TaHHBIE 3aHECUTE B TAOIHUITY 2.

7. PaccunTaiite mects 3Ha4eHU TemneparypHoro kodguimenra (y). Haitaure cpennee
3HAYCHHUE ).

8. CpaenaiiTe BBIBOJ O 3aBUCUMOCTH CKOPOCTH JAHHOM XMMUYECKOW PEAKIIMU OT TEMIIEPATYPHI.

Tabnuna 2.
PesynbTaTe! onbiTa 2
No Temneparypa | Bpewms, KoHcranTa ckopocTt k TemneparypHbIi
npoOUpKU OITIbITA, 7,C B YCJIOBHBIX €IMHULIAX, KO PHUIHMEHT Y
t, °C k=100/z, ¢! Y Yep
1
2
3
4
9. Wcnonb3ys ypaBHEHHE AppeHHyca U BEIMYMHBI KOHCTAHT CKOPOCTH MPU Pa3IMUHbIX

TeMrepaTypax, ONpEAECIUTE SHEPrui0 aKTUBAIMM JAHHOW peakuuu. YpaBHEHUE AppeHHyca B
JorapupmuueckoM Buae: /nk = Ink, — E/RT MOXXHO paccMaTpuBaTh Kak JUHEHHOE ypaBHEHUE ) = b
—ax (y = Ink, b = Ink, a = E/R, x = 1/T). I'paduaecku Takoe ypaBHEHHUE OMHMCHIBACTCS MPSIMOU B
KoopauHaTtax /nk — 1/T. TanreHc yriia HaKJIOHa MPSIMOI K ocH abcuucc paBeH BenuuuHe Eq/R.

10.  [Jns mocrpoenus rpaduka /n k = f(1000/T) 3anonauTte TadIUILy 3.

Tabmuma 3.
JlaHHbIe 17151 TpaQUUECKOro ONpeIeIeHUs] JHEPTUU AKTUBALIUT
Ne n/nn Ink 1000/T

1

2

3

4
11.  Tocrpoiite rpaduk B koopauHarax /n k— 1000/T.
12. Ornpenenurte TaHTEHC yrila HAKJIOHA MPSIMOM K OCH aOCITHCC.
13.  Bpluncnure SHEPruI0 aKTUBALUY PEAKIUU:

E.=tga-R, rne R=8,314 Jx/(monp-K)

OnpiT 3. BiusiHne n3MeHeHUs] KOHIEHTPAUMM Peardpylilux BellecTB HA PaBHOBecHe
XHMHYECKOH peakuuu

Peakmus mexny ximopuaom skenesa (I11) u poganumom aMMOHHST OMTMCHIBACTCS YPABHEHHEM:

FeCls + 3NH4CNS < Fe(CNS)3 + 3NH4Cl

1. Brecute B mpoOupky Ha 1/3 ee oObemMa TUCTHIUIMPOBAHHOW BOJBI, 100aBhTE MO 2
Karuii pacTBopoB xJjopuna xenesa (I1) u ponanuna ammonus. Paznenute nonyueHHbIH pacTBOp Ha
TPHU TPOOUPKH.

2. OnHy npoOUpPKY COXpaHUTE JUIsl CPAaBHEHUS PE3yJIbTaTOB OMbITa (3TajoH). B npyryto
no6aswTe 4-5 kanenb pactBopa FeCls, B TpeThio — Heckoabko KpuctauiukoB NH4Cl u BcTpsxHuTe
ec.



3. Kak wu3MeHHIaCh WHTEHCUBHOCTh OKpPAaCKM pPacTBOpa M B KAaKOM HampaBIICHUU
CMECTHJIOCH paBHOBecue AaHHOW cuctembl npu gobaenenun FeCls m NH4Cl? OOmsicHuTe casur
paBHOBECHSI.

4. Hamnummre BeIpakeHre KOHCTAHTHI PAaBHOBECHS H3ydyaeMOl 00paTUMOM peaKInu.

JlaGoparopHasi padora NeS «IIpuroroBjieHue pacTBOpoOB»

Ienb: HayuuTbcs rOTOBUTH PACTBOP C 33JaHHOM KOHILEHTpaiueil. OBlageTb METOAMKON
JNEHCUMETPUU U KUCIIOTHO-OCHOBHOTO TUTPOBAHUS.

3aganme:

1) MPUTOTOBUTh PAcCTBOP MAacCOBOW KOHIICHTpAIMK pa30aBJICHHEM JIabOpaTOPHOTO
pacTBOpa HEM3BECTHOM KOHLIEHTPALINH;

2) MPUTOTOBUTH PACTBOP U3 HABECKH COJIH;

3) npurotoButh pactBop HCl (mmm H2SO4) 3amanHON KOHLIEHTpAaUM U HPOBEPUTH
KOHIEHTPAIUIO MOJIy4eHHOT0 pacTBOPA METOJOM KHCIOTHO-OCHOBHOTO TUTPOBAHUSI.

OnpiTr 1. IlpuroroBiieHHe pacTBOpa 3aJaHHOH KOHLIEHTPALMHM H3 Ja00paTOPHOro
pacTBOpa HEU3BECTHON KOHIEHTPALMU pa30aBjieHHueM BOJ0M

[Tonmyunre 3amanue y mpernojaaBatelis: U3 6osiee KOHIIEHTPUPOBAHHOTO UCXOIHOTO PacTBOpa
COJIM IPUTOTOBUTH V MJI paCTBOpA COJIM C IPOLIEHTHOM KOHIIEHTpauue W.

1. Onpenenure KOHLIEHTPALMIO UCXOAHOIO pacTBOpa IO €70 OTHOCUTEIBHOM INIOTHOCTH.
Hnst aToro B npymmHAp HA 50 MJI HaJlEWTe MCXOAHBIM pacTBOpP. AKKYpaTHO OIYCTUTE apeoMETp U
U3MEpbTE OTHOCUTENBHYIO IUIOTHOCTH (C TOUHOCTHIO A0 + 0,003).

2. [IpousBenure pacuerbl ONpEAETCHUS] MPONEHTHOW KOHUEHTPALMU HCXOTHOTO
pacTBopa 1o npumepy.

[Ipumep: mnoKa3zaHHWE apeoMeTpa COOTBETCTBYET OTHOCUTENIbHOM IJIOTHOCTH BOJHOTO
pactBopa HuTpara HaTpus 1,072 r/em’,

B Ta6mune npunoxenus 11 ansa pactBopa NaNO; oTHocuTenbHas mioTHocTs 1,072 r/cm?
OTCYTCTBYET, HO YKa3aHbl BeMMUMHBL: MeHbIIas 1,0674 r/cM® npu koHueHTpaiuu pactBopa NaNOs,
paBHoOit 10%, u Gombmas 1,0819 r/cm® nmpu konuentpanuu pactsopa NaNOs, pasnoit 12%.
[IpuMeHsist METOT MHTEPHOJISALIUU, TPOU3BOAT AAJIbHEHUIIINE PACUETHI:

— HaxoJAT Pa3HOCTb BEIUMYMH OTHOCHTENBHBIX IJIOTHOCTEM U COOTBETCTBYIOUIMX HM
KOHIIEHTPAIIUi pacTBOPOB MO TaOJIMYHBIM JAaHHBIM

P12 — P10y = 1,0819 — 1,0674 = 0,0145 r/cm3;

AW =12 —-10 =2 %;

— HaxoJAT Pa3HOCTb MEXKIY BEIWYMHOW OTHOCUTEIBHOM IUIOTHOCTH, OMPEACICHHOMN
apeoMETPOM, U MEHBIICH Ta0IMYHOI;

Pxo — P1o% = 1,072 — 1,0674 = 0,0046 r/cm3;

— COCTaBJISIFOT MPOMOPIIHIO:
0,0145r/cm3 — 2 %

0,0046 r/cm3 — x %

0,0046 - 2
=—=20,63 %:;
0,0145 ! 0

— HaWJIEHHOE YMCIIO MPUOABIIAIOT K MEHBIIEH BETUYMHE KOHIIEHTPAINH, B3ATON

u3 tabmuust: 10 + 0,63 = 10,63 % — 3T0 OTBEUaeT KOHIIEHTPAIIMH UCXOTHOTO PacTBOpA.

3. Onpenenure  OTHOCUTENBHYIO  IUIOTHOCTh  3aJaHHOIO  PacTBOpa  METOJAOM
WHTEPIOJIALINH, 3aTEM COJEpKaHHe BEUIECTBA B 33JaHHOM PACTBOPE, MAacCy UCXOAHOTO PacTBOpa U
ero oowsem. [IpoBepbTe MpaBUILHOCTH pacyeTa y MmpernoaBaTelis.

4. OTMepbTe MEPHBIM IIMIIMHIPOM PACCUYNUTAHHBIN COTIIACHO 3aJaHMs 00hEM HCXOTHOTO
pacTBopa, NpuiieiTe K HeMy JUCTHUITMPOBAHHYIO BOAY A0 TpeOyeMoro o0bema, repeneiTe B cTakaH
Y TIIATEJIbHO MEPEMEIIANTe CTEKISHHON MATIOYKOM.

5. B nunuaap va 50 M1 HaneWTe MPUTOTOBJICHHBIM PacTBOp, OMYCTUTE apeoMETp U
ONpEIETUTE OTHOCUTEIBHYIO TNIOTHOCTh PacTBOPA.

6. PaccumnTaiiTe ommoOKy SKCIIepUMEHTA.



OnbIT 2. IIpuroroBienne pacTeopa U3 TBEpPAOro BelmecTBa U BOABI
[TosryunTe 3amaHue y IpenoaaBaress: U3 KpUCTAIUIOTHAPAaTa IPUTrOTOBUTh V MJI pacTBOpa ¢
IIPOLICHTHOW KOHLIEHTpauuen W.

1. Onpenenure METOJOM HMHTEPIOJAINN, HUCMONB3ys Tabmumy mnpwioxeHus 11,
OTHOCHUTCIIbHYIO IIJIIOTHOCTD 3aaHHOTO paCcTBOpPA.
2. [lo HaiiieHHOMY 3HAYEHUIO OTHOCUTEJIPHOW TUIOTHOCTH pPAacCYUTAWTEe Maccy

0€3BOJHOTO BEIIECTBA, COAEPIKAIILYIOCS B 33aJaHHOM oOBbeMe pacTBopa V M. 3aTeM ONpeaeiuTe
Maccy KpUCTaJUIOTHIpaTa. BEINOIHEHHBIN pacyeT NPOBEPHTE Y MPENO1aBaATENI.

3. B3BechTe paccunTaHHYI0 Maccy KpUCTAJUIOTHApaTa, IOMECTUTE B CTaKaH U MPHIICHTE
HEMHOI'O JUCTHWJJIMPOBAHHOM BOJIbI, IEPEMEIINBAS PACTBOP 10 PACTBOPEHUSI KPUCTAILIOB. PacTBOp
nepenenTe B HWIMHAP, CIIOJOCHUTE CTaKaH HEOOIBIINM KOJIMYECTBOM BOJbI, BEUINBAs €€ TaKXkKe B
HWIMH]IP, U JOBEIUTE 00bEM pacTBOpaA 0 3a/laHHOTO 3HAYCHHUS.

4. Ilepeneiite NPUrOTOBJIICHHBIM pPAcTBOP B CTAakaH M TILATEIBHO IIEpeMelIanTe
CTEKJITHHOW MaJIOYKOM.

S. B mwimuap Ha 50 M HanelTe NPUTOTOBIEHHBIM pPacTBOp, OIYCTHTE ApEOMETP U
ONpEIETUTE OTHOCUTEIBHYIO INIOTHOCTh PacTBOPA.

6. PaccunTaiite ommOKy sKcriepuMeHTa

Onpit 3. [IpuroroB/jieHue pacTBOPa KUCJIOTHI € 3aJaHHOH HOPMAJIbHOM KOHUEHTPAlul
U3 1a00paTOpHOro pacTBopa.

1. ITonyunTs y npenogaBatens 3alaHUE HA BBIITOJIHEHHUE OIIbITA.

2. Paccuutarh 00beM koHeHTprpoBaHHOTO pactBopa HCI (umu H2SO4), HeoOxonumblit amst
npurotoBieHus pazoasieHHoro pacropa HCI (umm H>SO4) 3amanHol KOHIIEHTpAIUH.

3. HeoOxoaumblii 00beM KOHLEHTPUPOBAHHOTO PACTBOpA OTOMPAIOT MUIIETKOW HA 2 MII C
MOMOIIBI0 PE3WHOBOW TPYIIM M KAuYeCTBEHHOTO TMEPEHOCIT B MEpHYI0 KoiaOy Ha 100 mu uepes
BOPOHKY. BOpOHKY OIOJaCKMBAIOT TUCTUIUIMPOBAHHOM BOJOM, 3aT€EM PACTBOP JOBOISAT J0 METKH.
Kon0y 3akpsiBatoT pe3nHOBOM TPOOKOW M NIEPEMEIINBAIOT MOJTyYEHHBIN pacTBOP.

3. C nomomuipto nunetky Ha 10 M oTOupatoT npoOkl (ATMKBOTHBIE JI0JIH) B TPU KOHUYECKUE
KOJIOBI Jy1st TUTpOBaHus (110 10 MJT IPUTOTOBICHHOTO PACTBOPA B KAXAYI0 KOJIOy). B kaxmayro konly
N00aBIIAIOT WHAMKATOP, HECKOJBKO Kamenb ¢eHondranenHa. AJIMKBOTHBIE O THUTPYIOT
pactBopom NaOH wu3 Oroperku. s storo Oroperky 3zamonasitor 0,1 H pactBopom NaOH
(TUTpaHTOM) 1O HYJIEBOW OTMETKH NEPE]] KaXKIbIM TUTpOBaHUEM. KOHIIEHTpaio NpUrOTOBIEHHOTO
pacTBOpa KUCIOTHI HAXOAT, UCIIONIb3Ysl 3aKOH SKBUBAJICHTOB.

JlaGoparopHasi padora Ne6 «PacTBopbI 3J1IEKTPOJIUTOBY»

Ieib: n3ydeHne HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB 3JIEKTPOIUTOB.

OnpIT 1. DI1eKTPONPOBOAHOCTH BOJHBIX PACTBOPOB

N3ydeHne 31eKTpONpPOBOAHOCTH MPOBOJSAT C MOMOIIBIO MPUOOPA, COCTOSIIETO M3 JIAMITBI
HaKaJMBaHUs, CTaKaHa C PaCTBOPOM, IpapUTOBBIX 3JIEKTPOI0B. OO AJIEKTPONPOBOIHOCTH CYAST IO
HaJIMYNI0 1 UTHTCHCUBHOCTH CBCUYCHUA JIaMIIbl HaAKaJINBAHUA.

1. Crakan émkocThio 50 M1 HarosHUTE Ha 1/2 ero 00bEMa TUCTHITUPOBAHHOM BOJIOM.

2. Brnrounte npubop B ceTh. 3anumuTte HaOmoaeHus. O0namaeT MUCTUILTUPOBAHHAS
BO/Ia AJIEKTPONPOBOJHOCTHIO?

3. OtxmrounTte pubop. [IpunoaHSB KPHIMIKY C AJIEKTPOAaMU, BHECUTE B CTaKaH C BOJIOMN
1-2 mmaresns U3MeNIbYeHHOTO caxapa U MepeMeliainTe.

4. OnycTtute 35EeKTpOoABl B pacTBOp. Brmoumte mnpubop. 3anumuTte HAOIIOJCHUS.
SIBnsieTcst pacTBOp caxapa MpOBOJHUKOM?

5. Otxmounte mpubop. B crakan émkocteio 50 mu Hanmelite Ha 1/2 ero obOwbema
0€3BOTHOM YKCYCHOW KHUCIIOTHI.

6. OmnycTHTe 37MeKTPOAbI, BKIIIOYUTE TPUOOp. 3anuInTe HaOI0IeHHS.

7. Otxirounte npudop. OTielTe u3 crakana npuMepHo 1/4 o00beMa YKCYCHON KUCIIOTHI,

n00aBbTe AUCTUILTUPOBAHHOM BOABI 10 MPEKHETro 00bEMa, pa3MeriaiTe pacTBop.



8. Onyctutre  snekTpoabl.  Bkmounte  mpubop.  Habmiomaiite  u3MeHeHue
3JIEKTPONPOBOJHOCTH PACTBOPA.

9. [ToBTOpUTE pa3dbaBiIeHHE pacTBOPA M ONpPENEICHUE HIEKTPOIIPOBOIUMOCTH €IIE pas.
B xakyro cTOpoHy cMenIaeTcsi paBHOBECHE AMCCOLMAIIMHN YKCYCHOM KUCIIOTHI ITpu pazbasiennn? Kak
3aBHCHUT CTENECHb JUCCOIMALUHN YKCYCHOM KUCIOTHI OT pa30aBieHus pactBopa?

10. Otxirounte pudop. B ctakane eMKOCThI0 50 MJT TPUTOTOBLTE PACTBOP MOBAPEHHOM
COJIM, pa3MelaB B 25 MiI JUCTWUIMPOBAHHOW BOABI 1-2 mmaresns XJopuaa HaTpusl.

1. OnycTuTe 3JIeKTpOAsl B pacTtBop. Bximrounmte mnpubop. IIpoBomutr mm pactBop
IIOBapEHHOM COJIM ANEKTPUIECKUI TOK?

12. CnenaiiTe BBIBOA K OMBITY (OOpaTUTe BHHMAaHHME HAa THUIBl XUMHUYECKON CBS3U B
BELIECTBAX, 3JIEKTPOIPOBOJHOCTh BOAHBIX PACTBOPOB KOTOPBIX U3y4ald B JAHHOM OIIBITE).

OnpIT 2. CMemeHne paBHOBECHS JUCCOLMALMH CJI1A00T0 JIEKTPOJIUTA

1. Haneiite B 1Be npobupku no 5-7 kanens 0,1 H. pacTBOpa YKCYCHOW KHUCIOTHI.

2. B kaxnyro npobupky no0aBbTe MO OJHOW Karuie METHUIIOBOTO opaHxeBoro. Kak
OKPACHJICS UHMKATOP MO/ BAMIHMEM HOHOB H'?

3. Onny npoOHUpKy OCTaBbTE B KaUe€CTBE KOHTPOJIBHOM, B APYTYIO MpuOaBpTe | mimaresns
anerata HaTpust CH3COONa.

4. Ilepememniaiite pacTBOp W CpaBHUTE IBET IMOJYYEHHOTO pacTBOpa C I[BETOM B
KOHTPOJIBHON MpOoOUpKe.

5. Hanummure ypaBHeHHE AUCCOIUAIIMH YKCYCHOM KMCIOTHI U BIPQXKEHUE KOHCTAHTHI €€
JUCCOLIMALINY.

6. OObsicHUTE, KaK CMEUIAeTCsl paBHOBECHE IUCCOLMAIMU €Iab0ro 3JIEKTPOJIUTa MpU

YBCIIMUCHUHN KOHIICHTPAIIUU OJHOI'0 U3 BUAOB MOHOB 3TOI'O BHCKTpO.HI/ITa? Kak mensercs Ipu 3TOM
€r0 CTEIEHEL JUCCOLIAIINN?

OmnpiT 3. HanpaBJ/ieHue 00MeHHBIX HOHHBIX MPOIECCOB B PACTBOPAX JIEKTPOJIUTOB

a) B CTOPOHY 00pa3oBaHMsl cJ1a00r0 JIEKTPOJINTA

1. HaneiiTe B 1Be npoOupku mo 5-7 karmesb 2 H. pacTBOpa FMAPOKCHIA HATPUSI.

2. B xaxnayro no6aBpTe 1o oHOM Karuie GpeHondranenna. [log BaussHUeM KaKMX HOHOB
deHonpTanenH OKpacuics B MATMHOBBIN 1IBET?

3. B onny mpoOupky mo0aBisiiTe Mo KarusiM 2 H. pacTBOpa COJSTHOM KHCIIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOW KHCIOTHI JI0 OOECIIBEYMBAHHs pPacTBOpa (KOJIHUYECTBO
M3pacXOJOBAHHBIX Kaleah KUCIOT OTCUUTATH!).

4. Uem o0OBsCHsETCS HMCUE3HOBEHHE OKpacku? B kakom ciydae obOeciBeunBaHUE

pacTtBopa HacTynwio ObicTpee? Ilouemy paBHOBECME MOHHOIO IPOLIECCA CMEUIAETCS B CTOPOHY
O6paSOBaHI/I$I BOABI IIpU HAJIMYUU B JIEBOM YacTH PaBCHCTBA MAJIOJUCCONMHPOBAHHBIX MOJICKYJI
YKCYCHOM KHUCIIOTHI?

0) B CTOPOHY 00pa30BaHusi MAJIOPACTBOPHUMOI0 BellecTBA

1. B omny mpoOupky BHecuTe 10 kamemb pacTBopa XJIOpHAa Kaublus, B Apyryro 10
Karelb XJOpUJa CTPOHIUSI.

2. Jlo6aBbTe 10 5-6 Kamenb pacTBOpa CepHOM KUCIOTHL. B 00enx mu nmpobupkax BbIMa
ocanok? OOBICHUTE pa3Nudusl, MONb3ysach BennanHaMmu [1P s cynb(haToB KanbIus U CTPOHITHUS.

3. Jlo6aBpTe B MPOOUPKY C PACTBOPOM COJIM KajbIlus 3-4 Karuld KOHIEHTPUPOBAHHON
cepHoii kucinoTsl. Habmonaiite o6pasoBanue ocagka 1 00bSICHUTE IPUUYUHY €r0 BBINAACHUS.

4. Brruncnure KOHIEHTpALMU HOHOB SO4*, HeoOXoMMMBIe [UIs OcaxaeHus noHoB Ca’”

u St*" u3 pacTBopoB paeHoii (1 M) kounenTpatum, ecmn I1P,q, = 6,1-107, IIPg , =2.8-107.

OnbIT 4. I'maposus coJieit
a) Onpenenenue pH pacTBopoB coJieit

1. Hanecute xammo pactBopa NaNOs Ha MOJOCKY YHUBEPCAJIbHOM MHAMKATOPHOMN
Oymaru.

2. CpaBHUTE OKpacKy C 3TaJOHOM. 3anuiuuTe BeanuuHy pH pactsopa.

3. [IpoBeauTe aHamoruuHbie onbITH ¢ pacTBopamMu Na,CO3, NaHCO3;, AI(NO3)s.

4. Kakas cpena B kaxx10M U3 B3TbIX pacTBopoB? [louemy?



0) Bansinue TeMnepaTrypsl Ha cTelleHb IHAPOJIN3a COJIM

1. Haneiite B mpoOupky 15-20 kamnenb TUCTUIUTMPOBAHHON BOJIBI.

2. Brecure B He€ 1-2 mmarens arierara HaTpUs U BCTPSIXHUTE MPOOUPKY.

3. Ho6aBbTe 1-2 kammu dpenondranenna. OOpaTuTe BHUMaHUE HA OKPACKY MHAMKATOPA.

4. Harpeiite comepxumoe mpoOMpKH B IUIaMEHHM COUPTOBKU. Jlaiite oOBscHeHHE
Habo1aeMoMy siBJIeHHI0. HanuiuTe ypaBHeHHE peakiuu.

5. Oxnagute mpoOUPKY B XONMOMHOW Boje. I[IpoucxoautT U CHOBa CMEIIEHUE
paBHOBecHUsI?

6. CrenaiiTe BbIBOJ O BIUSIHUM TEMIIEPATYpPhl HA CTENIEHb T'MAPOJIHN3a.

B) Biiusinne uzmenenusi pH cpenbl Ha cTeneHb rHAPOJIM3a COJIU

1. Buecute B npobupky 10 xamnens IUCTHUTMPOBAHHON BOJIBI.

2. HobGapTe 1-2 kpucramna xmopuaa ojoBa (II) w  BcTpsaxHHUTE NPOOHPKY.
OO6pa3yromuiics O6enblii 0cagoK MpeCTaBIIsIeT co00i ocHOBHYIO coib onoBa (II) Sn(OH)CI.

3. Hanummure noHHOE ypaBHEHUE COOTBETCTBYIONIEH PEAKIIUU THIPOJIN3A.

4. Jlo6aBbTe 5-10 kamens pacTBOpa COJMSTHON KHCIOTHI, YBEIMYUB 3TUM KOHIICHTPALIUIO

MOHOB Bosiopoaa. PactBopuicsa nu ocagok? Kak nmonusino ymensiienue pH pactBopa Ha cteneHb
TUApOJIN3a coyn?
r) HeoOpaTumblii ruapoJIu3 coJieit

1. B npobupky HaneliTe 6-8 kamnenb pacTBOpa HUTpaTa aTIOMHHUS.

2. Jo6aBbTe Takoii ke 00bEM pacTBOpa KapOOHATa HATPHSI.

3. OtmerbTe 00pa3oBaHME OCa/JKa THAPOKCHIA AIIOMUHUS U BBIJCIECHUE MY3bIPHKOB
okcupa yriaepona (IV).

4. Hanumure ypaBHeHus peakuuil. Caenaiite BHIBO.

JlabopaTopHas padora Ne7 «OKkMCANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN)

Ieab: mnpoBeAeHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEAKIUMH M COCTaBICHUE HX
YpaBHEHUM.

OnpIT 1. Peaknuu 1ucnponopuuoOHUPOBAHUS

a) Peakuusi AMCIponopuHOHMPOBAHNSA CyJb(HUTa HATPHUS

1. B ogny npobupky nomectute 1-2 kpucramumka cyabpuTa HaTpUs.

2. Bo BTOpyro mpobupky nomecture 1-2 KpucTaIiKa IPOKaJIEHHOTO CyIb(uTa HaTPUS.

3. B 06e npobupku BHEecHUTE 110 5-6 Karenb JUCTULUTHPOBAHHOMN BOJIBI.

4. PacTtBopuTe conm, HaxoasAIIMecs B MPOOUpPKaXx.

5. Jo6aBbTe B KaXK1yr0 TpoOUpKy 1o 2-3 karumm pactBopa cyiabdara meau (I1).

6. OTMeThTE OKpacKy OCalKoB B 00euXx HpoOupkax (YepHBIH OCAIOK IPEICTaBIIsIET
coboii cynbdun meau (II)).

7. OOBsicHUTE pa3TUYHBIE OKPACKU OCA/IKOB.

8. Hanumure ypaBHEHHE peakIUu pa3joKeHUs CylbQuTa HATpUs, YUUTHIBas, UTO
OJTHUM U3 MPOAYKTOB MPOKAJIMBAHUS ABJISIETCS CyIb(ar HATPHSL.

0. CocTaBbTe HOHHBIC U MOJICKYJISIPHBIC YPaBHEHUS PEaKIfii oOMeHa.

0) Peakuusi AucnponopuuoHUPOBAHUA XJopuaa oixosa (II)

1. B npobupky Haneiite 6-8 karnens pactBopa xsopuaa onosa (II).

2. Jlo6aBbTe MO KarjisiM pacTBOP IIETOYH JO IMOSIBICHHUS OCaJKa W JAJbHEHILIEro ero
pacTBOpeHHUSI.

3. [Ipuneiite k pactBopy 10-12 xanenb JTUCTUIIIMPOBAHHON BOJBI.

4. Harpelite pacTBop 10 MOSBJICHUS YEPHOTO OCaJAKA METAJUIMYECKOTO OJI0BA.

5. Hanummure ypaBHeHus peakuuii oOpasoBaHus: rTuapokcunpa onosa  (ID);

terparuapokcoctanHata (I1) Hatpusi; onmoBa u rekcaruapokcoctannara (IV) Harpusi.

OnbIT 2. BHyTpUMOJIEKY/ISIPHbIE OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaAKINU

1. B npobupky nmomectute 2-3 kpucramumka ouxpomara ammoHus (NH4)2Cr2O7.

2. Cogepxumoe nMpoOUPKH HarpeiTe HaJ TUIAMEHEM CIUPTOBKH JO TEX TOp, MOKa He
POM30UIET OYpHOE Pa3IoKEHUE COJIH.



3. Hanumure ypaBHEHHE peakiUu, y4UTBIBas, YTO 3€J€HAs OKpacKa IPUHAMJICKUT
okcumy xpoma (III). Kpome Toro, B peakiiuu o0pa3yroTcs a30T U IMapbl BOJIBI.

OnbIT 3. BinsiHue cpelibl HA MPOTEKAHNE OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIX peaKkuuii

a) Bausinue pH cpenbl Ha XapakTep BOCCTAHOBJICHUS NEPMAHIAHATA KAJIUA

1. B Tpu npoOupku BHECUTE 1O 2 KaIlJId pacTBOpa epMaHraHaTa Kajius.

2. B ogny npobupky no6aBbTe 2-3 Kariu 2 H. pacTBOpa CEPHOM KUCTOTHI

3. Bo BTOpyto mpoOupky BHecHUTE 2-3 KaIllk BOJBI.

4. B TpeThio mpobupky mpuieiTe 2-3 Kariu pacTBopa IIeI0YH.

S. Bo Bce Tpu mnpoOupku BHecHTEe MO 2 MHKpOIINaTens cyiabpuTa HATPUS U
nepeMeniaiTe pacTBOPHI 0 MOJHOTO PaCTBOPEHUSI KPUCTAIIIIOB.

6. HabmronaiiTe 3a ©13MEHEHHEM OKPACKH PACTBOPOB BO BCEX TPEX CIIydasix.

7. Hamumuire ypaBHEHHsI peakiiuii BOCCTAHOBJICHHS MEpMaHraHaTa Kalus CyJIb(OUTOM

HaTpUs B pa3HbIX CpPENax, YUUTHIBAs, YTO B COEIMHEHHUS MapraHiia B Pa3jIMUHBIX CTEIEHSIX €ro
OKHCIIEHHS UIMEIOT XapakTepHble OKpacku: HoH MnO, - ¢puosieTosbiif, von MnO; - 3enensrii, Mn?*
- GeCIBETHBII, a OKCHT ¥ rHApokcu ] Mn*" - ManiopacTBOpUMEBIE BeleCTBAa KOPHYHEBOTO IIBETA.

8. K xakomMy Tumy OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUH  OTHOCSTCS
MIPOBEJICHHBIC B OMBITE 3a peakiuu?

0) Buusnue pH cpeapl Ha cMelmeHHMe pPaBHOBeCHSI B  OKHCJIHMTEJbHO-
BOCCTAHOBHUTE/IbHBIX PEAKIUAX

1. [TomecTuTe B poOUpKy HEOOJBIION KPUCTAIUIMK HO/a.

2. Jo6aBbTe 8-10 Kamenb pacTBOpa IIETOYH.

3. [lepemeraiite conepkumoe MPOOUPKH 10 TOTHOTO pacCTBOPEHHUs Hofa.

4. K oOpa3oBaBmiemycst GecuBeTHoMy pactBopy mpubaBbTe 10-14 kamens pactBopa
CEPHOM KHUCIIOTHI JI0 TIOSIBJICHUSI OypOil OKpAaCcKH pacTBOpa.

5. [Tonp3ysich pacTBOpOM Kpaxmaia, JOKaKUTe, 4To Oypasi OKpacka BbI3BaHa OOpaTHBIM
mporeccoM 00pa3oBaHusl CBOOOTHOTO Hoa.

6. Hanumure ypaBHeHUS peakiui, y4UTbIBAsi, YTO IIPU PACTBOPEHUU M0l B pacTBOpE

IeJI0YM 00pa3yroTces comu omoBoaopoanon HJ u iogHoBatucToit HJO xucmor.

OneIT 4. OKHCJINTENHLHO-BOCCTAHOBHTEIbHAS ABOMCTBEHHOCTH 3JIEMEHTOB, BXOASIIIAX
B COeIUHEHHUS B MPOMEKYTOYHOM CTENeHU OKUCTICHUS

a) BzaumoneiicTBue nepoxkcuia BOAOPOAA ¢ MEPMAHTAHATOM KaJIHUs

1. K 1-2 kamisim pacTBOpa nmepMaHTaHaTa Kajlus 100aBbTe 2-3 Kaluid pacTBoOpa CepHOM
KHCJIOTHI.

2. JloGaBbTe K MOMy4eHHOMY pacTBopy 2-3 kamim 3%-HOro pacTBopa MEpoKcHia
BOJIOpOAA.

3. Kak n3menunace okpacka pactsopa? Kakoii ra3 Beigensierca?

4. Hanumwure ypaBHenue peakunu. Kakue cBoiicTBa NpoOSIBISIET B HEM NEPOKCH]
BOJI0pOIa?

0) BzaumoaeiicTBue NepoKkcuaAa BOAOPOAA C MOAUAOM KaIUs

1. K 3-4 xammsim pactBopa moauaa Kanusa npuiedTe 3-4 Kamium pacTBopa CEpHOM
KHCJIOTHI.

2. [TpubaBbTe K mMosydeHHOMY pacTtBopy 1-2 kamiam 3%-HOro pacTBopa IEpoKcHIa
BOZIOpOAA.

3. Jns kakoro BelllecTBa XapakTepHa NOsIBUBIIAsACS okpacka pactBopa? Ilomb3yschk
pacTBOpPOM Kpaxmaiia, JOKaKUTE, 4To Oypasi OKpacka BbI3BaHa 00pa3oBaHUEM CBOOOIHOTO HOa.

4. Hanumure ypaBHeHue peakunu. Kakue cBOWMCTBa NPOSIBISET B HEH MNEPOKCHU
BOoZOpoaa’?

OnpIT 5. Oprannyeckue BellecTBa B KaUuecTBe BOCCTAHOBUTeJIEH

a) BoccraHoB/1eHHe OUXpoMaTa Kajausi

1. B npobupky nmomectute 5-6 kamenb pacTBOpa OuxpomMara HaTpHs.
2. Buecure B Hee 2-3 KaIiau KOHLIEHTPUPOBAHHOW CEPHON KUCIIOTHI.
3. Jo6aBwTe 4-5 kamens sTunoBoro crimpra CoHsOH.



4. OTMeThTe M3MEHEHHE [BETa PACTBOPA U MOSBICHHE CHEUU(DUIECKOTO «SIOIOYHOTO»
3amaxa, npucyiiero ykcycaomy anpneruny CH3CHO.

S. Hanumure ypaBHeHHE peakliny, yUuThiBas, oopazyercs coib xpoma (III).

0) BoccTaHoBJIeHMe EPMAHTaHATA KAaJUs

1. Buecute B mpobupKy mo 5-6 karmesab pacTBOPOB ILIaBEJIE€BOI KUCIOTHI U 2 H. pacTBOpa
CEpPHOM KHUCJIOTHI.

2. Jlo6aBbTe 2-3 Kariy nepMaHraHara Kanus U HaOJroaiTe yepes3 HEeKOTOpoe BpeMs 3a
o0eclBeUMBaHUEM IIEpMaHraHaTa Kajius.

3. CocrtaBpTe  ypaBHEHME  pPEaKIMM,  YYUThIBas,  4YTO  I[E€pMaHraHAT-MOH

BOccTaHaBNMBaeTcs 10 nona maprania (I1). B peakiuu taxske Beiensercst okcup yriepoaa (IV), mo
KOTOPOTO OKUCIISETCS IABEIeBasi KUCIIOTA.

JlabopaTopHasi pabora Ne8 «J1eKTpPoJiM3 BOAHBIX PAaCTBOPOB»

esb: npakTuyeckoe HM3ydeHHE IpoIecca IEKTPOIM3a BOJHBIX PACTBOPOB HEKOTOPBIX
COJIEH.

OnpIT 1. DJ1eKTPOIHU3 pacTBOpPa HOANAA KA

1. 3aIoIHUTE IEKTPOJIN3EP PaCTBOPOM MOJUAA KA.

2. OmnycTuTte B pacTBOP YTOJIbHBIE 2JIEKTPObl, BKIIOUUTE TOK.

3. BrikimrounTe TOK, Kak TOJIbKO HA aHOJE BBIAECINUTCS |2, BBIHBTE 3JIEKTPO/IBI, ONYCTUTE
HUX B CTAaKaH4YHMK C BOJIOH.

4. Jlo6aBbTe 2-3 Kamiu Kpaxmajia B aHOAHOE MPOCTPAHCTBO, B KaTOJIHOE — 2-3 Karuiu
dbenondranenna.

S. OtmeTbTe U 00BSICHUTE H3MEHEHHE 1IBETA PAcTBOPA.

6. Hanummre ypaBHEHHMs] KaTOJHOIO M aHOJHOI'O HMPOILECCOB, MOJIB3YSACh BEIMYMHAMU

SJICKTPOAHBIX IMOTCHIHAJIOB.
OnpIT 2. DJIeKTPOJIHU3 pacTBOpa cyabdara HaTpHUs

1. 3amosHuTE MEKTPOIU3EP PACTBOPOM Cyib(ara HATPHSL.

2. JloGaBbTe B 00a KoJieHA TPYOKH 110 2 KaIuIk pacTBOPa HEUTPATLHOTO JaKMyca.

3. Omnyctute B pacTBOpP YTOJIbHBIE AJIEKTPObI, BKIIFOUUTE TOK U HAOIIO1aiiTe SBICHUS,
MPOUCXOSAIINE HA DJIEKTPOIAX.

4.  HanummuTe ypaBHEHHs COOTBETCTBYIOIIUX MPOLIECCOB, OOBACHUTE UX, HOJIB3YACh

BEJIMUYMHAMU JIEKTPOIHBIX OTEHIIMAIOB.

OnbIT 3. DJ1eKTPOJIN3 pacTBOpa cyab(paTa Meau ¢ TPaAPUTHBIM AaHOAOM
HaneiiTe B asekTpoausep pacTBop cyibdaTra Meau.
OnycTuTe B HETO YrOJbHBIE AIEKTPO/bI, BKIOYUTE TOK.
3aMeTHB KpacHBIM HaJIET MEU Ha KaToJe, BHIKIIOYUTE TOK.
OctaBbTe pacTBOp AJIs ONbITA 4.

5. HamummuTe ypaBHEHHs KATOAHOTO U aHOJHOTO MPOLIECCOB, OOBICHUTD UX, MOJIb3YSICh
BEJTMYMHAMU HJIEKTPOIHBIX MOTEHIUAIOB.

OnbIT 4. DJIeKTPOJIHU3 pacTBOpa cyJb(aTa Meau ¢ pAaCTBOPUMbBIM AHOJA0OM

1. JIns ombiTa UCMIONB3YHTE PAcTBOP Ccylb(daTa MU U3 OmbITa 3.

2. ITloMeHsiiTe Ha MepeKIIOYATENE MOJIFOCA, TEPEKIIIOYUB KIEMMBI: KaTOJl CAEIalnTe aHO0M,
a aHOJl — KaTOJOM.

3. Ilpomyctute snekrpuyeckuii Tok. Habmonakite, 4To mpoucxoaut ¢ anogoM. Uto
HabOo1aeTcs Ha Karozae?

4. CocraBbTe U OOBSICHUTE CXEMY JJIEKTPOJIM3a pacTBopa cyibdara MeIu ¢ MEIHbIM
AHOJ/IOM, TIOJIb3YSICh BETUYMHAMU AJIEKTPOJIHBIX MOTEHIIUAJIOB.

b=

JlabopaTopHas padora Ne9 «Koppo3usi MeTan10B»
eab: o3HAKOMJIEHHE C AJICKTPOXUMHYECKOW KOppo3ueH; ¢akTopamu, BIHSIONIUMU Ha
KOPPO3HI0; METOAaMH 3alIUThI OT KOPPO3HH.



B pa6ote u3yuaercs kopposus xkeiesa. B pesynbrare kopposuu (Fe —2e” — Fe'?) B pactBope
nosBnsioTcs MoHbl Fe'2, KauecTBeHHas peakius Ha yYKa3aHHBIE HOHBI:

3Fe*? + 2K;3[Fe(CN)s] — Fes[Fe(CN)s]2| + 6K+

cuHee oKpauueanue

Kopposuonnyto cpeny B ombiTax 1, 2, 5, 6 TOTOBbTE B TaKOM 00BEME, YTOOBI MOJHOCTHIO
IIOTPY3HUTH B HEE JKEIIE3HYIO CKPEIIKY.

OneIT 1. BiansiHMe aKTHBHOCTH KOHTAKTHPYIOLIEr0 METAJLJIA HA KOPPO3HUI0

1. BospmuTe Tpum ckpenku s Oymar. B ogHy BCTaBbTE TOHEHBKHHA KYCOYEK
METaJUIMYECKOT0 0JI0Ba, BO BTOPYIO — MEJIU, TPETHIO OCTABbTE B KAUECTBE KOHTPOJISL.

2. Jo6aBbTe B Tpu MPOOUPKH C BOJIOH O OJHOM Karuie pacTBOpa COJISTHON KHCJIOTHI, IO
2-3 xamu pacTBopa kpacHou kposiHoU connt K3[Fe(CN)s| u onmycTtrute B HUX CKPETIKH.

3. OTMeThTe UHTEHCUBHOCTh OKPACcKH BO BCEX TPEX MPOOHpPKax.

4. CrnenaiiTe BEIBOABI O CKOPOCTH KOPPO3UU B KAKJIOM ClIydae U HAITUIIUTE KaTOAHBIE U

AHOJIHBIE PEaKIUH.
OmnpiT 2. Bausinue cpebl HA CKOPOCTbh KOPPO3HH

1. BossmuTe Tpu npoOupku. B nepByro HasielTe pacTBOp XJIOPHIa MarHus, BO BTOPYIO —
pacTBOp COJISTHOM KHUCIIOTHI, B TPETHIO — TUCTHIMPOBAHHYIO BOAY.

2. OIHOBPEMEHHO OIYCTUTE BO BCE MPOOUPKHU IO OJTHOM CKPEIKE.

3. Jlo6aBbTe uepe3 5-10 MUHYT B KaXayro MPOOHPKY MO 3 Karuld pacTBOpa KpacHOU
KPOBSIHOHM COJIH.

4. OOBsCHUTE MHTEHCUBHOCTH OKPACKH (BO BCEX JIM MpoOUpKax?), HAUIINTE yPaBHEHUS

MPOTEKAIOIINUX PEAKIUI, CAETANTEe BHIBOI.
OnbIT 3. DJ1EeKTPOKOPPO3USA MeTaJLIa

1. Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJIOpH/Ia HATPHSI.

2. Jlo6aBbTe B KaKI0€ KOJIGHO MO 2 Kaljk pacTBOpa KpacHOW KPOBSIHOM comu U
benondranenna.

3. [Torpy3ute B pacTBOp KeJI€3HBIE SIEKTPOAbI (CKPENKH) U MOAKIIOUUTE K 3JIEKTPOIaM
MTOCTOSIHHBIN TOK.

4. OObsicHUTe HAOIOICHUS U 3aIUIINTE AHOHBIA U KATOIHBIN MTPOLIECCHI.

OnbIT 4. AHOHBIE U KATOHbIE MOKPbHITHS

1. Haneiite B a1Be mpobupku mo 15-20 xanens pacTBOpa CepHON KUCIOTHI U J0OABBTE 110
2 Karii pacTBOpa KPpaCHOM KPOBSIHOM COJIH.

2. Onycrtute B 0JIHY IPOOHPKY MOJIOCKY OIIMHKOBAHHOTO JKeJIe3a, B IPYT'YI0 — JIY)KEHOTO,
MpEeBapUTENHHO ClIEaB Ha UX MOBEPXHOCTH IIYOOKHE LapAIMHbI HOMKOM.

3. OtMmetbTe yepe3 5-10 MUHYT MOSBICHHE CHUHEW OKpPAacKU B MeCTe IapamnuH (B Kakou
npobupke?).

4. OObsicHUTe HAOTIOACHUS M 3aMUIIUTE AHOIHBIM U KaTOAHBIN MPOLECCH AT KX I0H
rajbBaHONAPBHI.

OmneIt S. IIpoTekTopHas 3ammTa

1. Jlo6aBbpTe B BE MPOOMPKHU C AMCTHILIMPOBAHHOW BOJOW MO OJHOMW Karjie COJITHOU
KMCJIOTBI U I10 IBE KaIlJIM PacTBOpa KPaCHOM KPOBSIHOM COJIU.

2. Onyctute B 0JIHY TPOOUPKY CKPEIIKY, B APYTYIO — CKPETKY B KOHTAKTE C ATFOMUHUEM.

3. OTMeThTe MOsIBICHNE MHTEHCUBHOM CHHEH OKpacku (B Kakoil mpodupke?).

4. OO0bsicnuTe HaOMIOMCHUS. 3aNWINUTE KAaTOAHBIA M aHOAHBIM Tpouecchl. CruenaiTe

BbIBOJI. Kakyto posib BBINIOJIHAET QIIFOMUHUN?
OnpIT 6. [IpuMeHeHHe HHTUOUTOPOB

1. HaneiiTe B 1Be mpoOupku 1%-HbIi pacTBOp CEPHOI KUCIOTHI M 100aBbTE MO 2-3 Karum
pacTBOpa KpacHOM KPOBSIHOW COJIH.

2. PacTtBopuTe B 0HO# npoOupke yporponuH (1 mmarens).

3. Onyctute B 00e mpoOupku mo oaHou ckpenke. Kakoit Hadmomaercs r¢pdext? Kakyro

POJIb BBIMIOJIHAET YPOTPOIIUH?



Cemectp 2. «Kypc 0011121 1 HEOPpraHunveckas XuMHUs 2»

JlabopaTopHas padora Nel « KoMIuiekcHbIe COeTUHEHUSI»

esab: nosyyeHrne KOMIUIEKCHBIX COCIMHEHUN 1 U3YUYE€HUE UX CBOMCTB.
OnbIT 1. AHHOHHBIE KOMILJIEKCHI

a) IlosryyeHune ruIpOKCOKOMILIIEKCOB

1. B onny mpobupky nmomectute 10 kKanens pacTBOpa XJIOpUAA IUHKA, BO BTOPYIO TaKOE
e KOJIMYECTBO pacTBOPA HUTpATa aTFOMHUHHUS.

2. B kaxayro u3 npoOUpoK 100aByIstiiTe O KAaIUIsIM PacTBOP LIEJIOUH.

3. HabGnronaiiTe BHavase BBIMAJACHHE OCAIKOB, a 3aTE€M HUX PACTBOPEHUE B HM3OBITKE
IIEJIOYH.

4. Hanuimmre noHHbIE U MOJIEKYIISIpHBIE YPABHEHUS IPOJEIAHHBIX pPeaKIuil, yuuThIBas,

4TO 00Pa3yIOTCA PACTBOPUMBIE THAPOKCOKOMILIEKCHI, coaepskamue Housl [Zn(OH)4]%", [AI(OH)4].
3Has1, YTO TUAPOKCHUIBI IIMHKA W AIFOMUHUS PACTBOPSIOTCS TAK)KE B KHCIOTAX, YKAKHTE K KAKOMY
TUITY OHU OTHOCSITCA.

0) Ilosryuyenne terpaiiogoBucmyrara (I11) kamus

1. B npobupky naneiite 3-4 xarm pactBopa Hutparta Bucmyta (I1I).

2. [TpubapnsiiTe MO KarusiM pacTBOP HMOIWIA Kaiusl 10 BBIMAJACHHUS TEMHO-OYporo
ocanka nonuna sucmyrta (I11).

3. PactBopuTe 3TOT 0Casiok B M30BITKE pacCTBOpA MOAMIA KaJIHSI.

4. OTMeETBTE LIBET MTOJIyYEHHOT'O pacTBOpA.

5. Hanumure ypaBHEHMsI MPOBEIEHHBIX PEaKIUii B MOHHOM U MOJEKYJISPHOM BHUJE

(koopauHaImoHHOE unciao nona BucmyTa (I11) paBHO deThipem).
OmnpiT 2. KaTHOHHBIE KOMILIEKCHI

I. B onHoit mpoOupke nomyunte ocanok ruapokcuaa Hukens (I11), no6aBus k 3-4 karmsm
pactBopa xnopuna Hukens (II) Takoii ke 00beM pacTBOpa MIEIOUH.

2. Bo BTOpoii npobupke momyuute ocanok ruapokcuaa kaamus (I1) myrem moGaBneHus
K 3-4 karusim pactBopa HuTpara kaamust (I1) 3-4 xamens pacTBopa mienoyu.

3. K ocagkam B obeux mnpoOupkax nobaBpTe mOo 5-6 Kkamenb 25%-HOTO pacTBOpa
ammuaka. OTMeTbTe B HAOJIIOIEHUSAX POUCXOIALIHNE SIBICHUS.

4. CpasauTe okpacky noHos Ni2" u Cd>" B pactBopax xnopuna uukens (II) u murpaTa

kagmusi (II) ¢ okpackoil MmomydeHHBIX pacTBOpPOB. [IpUCyTCTBHEM KaKMX HMOHOB OOYCIIOBJICHBI
OKpPAaCKH pacTBOPOB?

5. Hamnummre noHHBIC M MOJICKYJISIPHBIC YPAaBHEHHSI peakiuil (KOOPAMHAIIMOHHOE YHUCIIO
nukens (II) paro mectu, a kaamus (II) - ueTsipem).
6. CocTaBbTe ypaBHEHUS JICKTPOJIUTUYECKONW TUCCOMAIIMA KOMITJIEKCHBIX OCHOBAHUM.

Kakue ocHoBaHMS ABISIOTCS 00Jee CHIIBHBIMU: TIPOCThIE WM KOMILIEKCHBbIE? OOOCHYHTE OTBET.
OnpIT 3. KoMIUIeKCHbIE COeIMHEHHS B PeaKIusix o0MeHa
a) IlonyyeHume ®W  HccCileJoOBaHHMe  KOMILUIEKCHOIO  cOoeJHHeHHMs  cyiab(ara
Terpaammunamenu (I1)

1. [TomecTute B aBe mpobupku no 10 kanens pactBopa cyibdara menu (II).

2. Jo6aBbTe B 01HY MpoOHPKY 2 Karty xjaopuaa 6apusi. Ha mpucyTcTBre Kakoro MoHa
yKa3bIBaeT BBIMABIINN 0CaT0K?

3. Bo BTOpYyI0 MpoOMpPKY BHECUTE KEJIC3HYIO CKPEMNKY. 3aMuIInTe HaOTI0ICHUS.

4. [TomyunTe KOMIUIEKCHOE COCIMHEHUE MU, JUIS Yero MOMECTHTe B IpoOupky 15-16

Karenb pactBopa cyiabpara menu (II) u mo xammsim noGapnsiite 25%-HBIH pacTBOp aMMHUAaka.
HabmronaiiTe pacTBOpeHHE BBIMABIIETO BHaYasIe ocajka cyibdara ruapokcomenu (II) u namenenue
IIBETa pPacTBOpa Mpu 00pa30BaHUM KOMIUIEKCHOTO cyibdara Terpaammuamenn (1I).

5. [TonydeHHbII pacTBOp pas3ieiuTe B ABE MPOOMPKH M MPOBEIUTE TE K€ J[BAa OIBITA,
KOTOpBIE OBLITN TIPOJIeTIaHbl ¢ pacTBOpoM cyibdata meau (1I).
6. Brimagaer nu ocagok rnpu qo0aBieHUH Xiopuaa 6apus?

7. Brinensercs 1u Meab Ha MOBEPXHOCTH Kese3a?



8. CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPABHEHUS PEAKIUH.
0) Bzanmoneiicteue rekcanuanogpeppara (II) kanus ¢ cyasgarom meau

1. B npobupky BHecute 4-5 kanenb pactBopa cynbdara meau (1I).

2. Jo6aBbTe 4-5 kamenb pacTBOpa KOMILIEKCHOU comnu Trekcanmanodeppara (1) xamus
K4[Fe(CN)s].

3. OtMeThTe IBET 0Opa3oBaBierocs ocaaka rekcanunanodeppara (I11) meam.

4. Hanumure HoHHOE U MOJIEKYIISIPHOE YPAaBHEHUS PEAKLIUMN.

OnpIT 4. DIEKTPOTUTHYECKAS JUCCOUMALNMS KOMILIEKCHBIX COeINHeHUI

1. B onny mpobupky Hanelite 3-4 xarmum pacTBopa xyopuaa xenesa (I1I).

2. B napyryio mnpobupky momectute 3-4 Kalid pacTBOpa KOMIUIEKCHOW COJH
rexcarmanodeppara (I1I) kanmus Kz[Fe(CN)g].

3. B 06e mpobupku mo6aBpTe 2-3 KAk pacTBOpa THAPOKCHIA HATPHS. 3alUIINTE
HAOIIOICHUSI.

4. Takum xe 00pa3oM UCIIBITANTE pacTBOPHI 000MX BEIIECTB, MOJCHCTBOBAB HA KaXK IbIi
U3 HUX PACTBOPOM POJIaHUA aMMOHHUS. 3aUIINTE HAOIIOICHUS.

5. CocraBbTe ypaBHEHHS AJICKTPOJUTHUYECKON auccormanuu xmiopuaa sxkeneza (I11) u
rekcanuanodeppata (I1I) kamus.

6. HanummuTe noHHBIE U MOJIEKYJIIpHBIC YpaBHEHUS peakiuid. Caenaiite BBIBO/I.

OnpiTr 5. IIpo4yHOCTH KOMIUIEKCHBIX HOHOB. Pa3pymieHue KOMILIEKCOB NpH
pa3daBjieHUM pacTBoOpa

1. Buecute B npobupky 3-4 kamu pactBopa HuTpata kodansra (II).

2. Jlo6aBbTe HECKOJBKO Kalleslb HACBIIIEHHOTO pacTBOpa pOJAHUAAa aMMOHUS.
HabmionaiiTe n3aMeHeHHe OKpacky pacTBOpa BCIEACTBHE 00pa3oBaHMs TeTpapogaHokobansrar (1)-
HOHOB.

3. Pazb6aBbTe pactBop, no06aBuB 15-20 kamens TUCTHILITMPOBAHHOW BOAbI. HaOmonaiite
32 BO30OHOBJICHUEM PO30BOM OKPACKH.
4. Hanummure wWOHHBIE W MOJEKYJISpPHBIE ypaBHEHUS peaklHii, ypaBHEHUE

EKTPOIUTUYECKOHN TUCCOLMALMUA KOMIUIEKCHOTO HOHA, BBIPaXKEHNE KOHCTAaHThI HeCTOMKOCTH. Kak
BJIMSET pa30aBiIeHUE pacTBOPA Ha TUCCOIUAIINIO KOMILIEKCa?

JlabopaTopHas padora Ne2 «JuemenTs! 1,2 rpynm»

Ieab: O3HAKOMJIEHHWE C OCHOBHBIMM XWMHUYECKMMHM CBOWCTBAMH IIEJIOYHBIX METAJUIOB,
OeprILIHsL, MarHus, eT0YHO3EMEIbHBIX METAJUIOB U UX COCMHECHUH.

OnpiT 1. B3aumojaeiicrBue HATPUA ¢ BOJ0I

ManeHbpkuil Kycouek HaTpusl (pasMeEpOM € TOPOLIMHY) MHUHLETOM OCTOPOXHO H3BJIEYb U3
KEpOCHHA U OMYCTUTh B KPUCTAJUIM3ATOP C BOJAOH. 3amucaTh HAONIO/IEHUSI U YpaBHEHHUE peakluu
B3auMo/IeiicTBUA HaTpus ¢ Boaoi. K nmomyueHHoMy pactBopy npubaButh 1 karmmo ¢enondranensa.
OOBSICHUTH HAOIIOICHUS.

OnpIt 2. I[TosryyeHne nepokcua HaTpUs

[TuHIeTOM BBIHYTH U3 KEpOCHMHA HEOONBINON KyCOYeK HATPHS, OCYIIUTh (PHIBTPOBATILHOM
OyMaroii, HOMECTHTb B TUT€JIb U MOKEUb Topeiky. [locie Toro kak MeTasul paciuiaBUTCs, MOKEUb
€ro IUIaMEHEM TOpEJIKH 10 MOJIHOTO cropaHus. PacTBOpUTh MOJydeHHbId TOpomoK B 10 mu
JUCTUTMPOBaHHOM Boabl. HammcaTh ypaBHeHUs: peakuuid oOpa3oBaHUsS MEPOKCHIA HATPHS U €ro
B3aUMOJICUCTBHUS C BOJIOH.

PaznenuTh pacTBOp HA B YAaCTH U MepeHecTH B npodupku. K o0enm vactsM npuOaBUTH 110
5 Kamenb pacTBOpa CepHOM KHUCIOTHL. K OogHOMY M3 pacTBOpOB INMPHOABUTH HECKOJBKO Karleib
pa30aBIEHHOIO pacTBOpa MOMIA Kallusi, K APYroMy — HECKOJIBKO Kallellb PacTBOpa MepMaHTraHaTa
kanusg. OtmetuTh HabOmomeHus. Kakue cBOWCTBa TPOSBISIIOT B O0CMX PEAKIUAX TEPOKCHUIIBI?
Hamnucars COOTBETCTBYIOIINE YPABHEHUS PEAKIIUMA.

OmnpiT 3. KauecTBeHHAs1 peaKkuysi HA MOH HATPUSA

Ha npenMeTHOe CTEKJI0O MOMECTUTh HECKOJIBKO Kallelb HACBILIEHHOI'O pacTBOpa XJIOpUAA
HATpUs, OCTOPOKHO BBIMAPUTH JIOCyXa, 3aTe€M MpHOAaBUTh HECKOJIBKO Kamellb pacTBOpa



nuHkypanunanerara Zn(UO2)3(CH3COO)s. PaccmoTpers KpucTaiibl B MUKPOCKOI, OTMETUTh MX
1uBeT U popmy. Hanmcars ypaBHeHHE peakIuu.

OmnbiT 4. KauecTBeHHAsl peakuys HA HOH KAJTUs

Ha npenMerHoMm crekie k 1 kamsie ciierka moJIKMCIEHHOTO COJSTHOM KMCIOTOW pacTBOpa COJIU
Kanus npubaBuTh 1-2 karum pactBopa rekcanutpurokodansrata (I1I) narpus Naz[Co(NO2)s]. Uepes
HEKOTOPOE BpeMsi 00pa3zyeTcs >KENThI KpUCTAUTMYEeCKUuH ocanok. OTMeTUTh GopMy KpHUCTAJIJIOB,
UCIIOJIb3YSl MUKpOCKOIl. Hanncars ypaBHEHUE peaKkIMH.

OmnpiT 5. OxkpamMBaHye IJIAMEHH COJISIMHU HIEJTOYHBIX METAJVIOB

CraibpHyl0 TIPOBOJIOKY, KOHEL] KOTOPOW 3arHyT B YIIKO, CMOYUTb PAacTBOPOM COJISTHOM
KHCJIOTBI U IPOKAJIUTH €€. Ecin MOsSBUIIOCH OKpallIMBaHUE IJIAMEHH, TO MTPOKATMBAHUE MTPOIOKATh
JI0 UCYE3HOBEHHUSI IOCTOPOHHEN OKpackHu. [lociie 3Toro KOCHyThCS pacKajleHHON MMPOBOJIOKON CyXOu
COJIM HAaTPHsI M BHECTH €€ B IIaMsl Topenku. OTMETUTh OKpacKy miameHu. [IOBTOpUTE OIBIT C COIAMU
KaJusi, IMTUSL U pyouust.

OnplIT 6. [TosryyeHue 1 CBOMCTBA THAPOKCHIA OepUJLIHS

B npoGupky BHectn 3-4 kamimu pa30aBICHHOTO PacTBOpa COJIM OCPUILTUS U IO KaIUuisiM
n06asysaTe 0,1 M pacTBOp rHIpOKCHIA HATPUSI 10 0Opa30BaHMsI OCaJIKa.

PaznenuTh ocasiok Ha JIBE YacTH M MOMECTUTHh B MpoOUpKH. B onHy mpobupky npudaBuTh
COJISIHYIO KHUCTIOTY, B Apyryio — 40% pactBop ruapokcuaa HaTpusa. Uto Habmonaetcs? Ha kakoe
CBOWCTBO THJIPOKCHAA OepHILIHs 3TO yKa3biBaeT? Hamucars ypaBHEHUS peaklui.

OnpiT 7. IlosiyyeHne TrUAPOKCHIA MAarHusi U ero pacTBOpeHHe B KHCJIOTE, COJSIX
aMMOHHUSA

B npobupky ¢ pacTBOpOoM coiM MarHus NpUOaBIATH MO KaljisiM pacTBOp WIENIOYU [0
oOpa3zoBanus ocagka. Ocalok pa3fenuTh HAa TPU YAaCTH M IMOMECTUTHh B NpoOHpKHU. B mepByro
npubaBiaTh 1o KarwisiMm 40% pacTBOp THAPOKCUAA HATpuUs, BO BTOPYIO — KOHIEHTPUPOBAHHYIO
COJITHYIO KHCIIOTY, B TPEThIO - HACHIINIEHHBIM PAacTBOp XJIOpHIAa aMMOHHS. B Kakux mpoOupkax
HaOmoganock pactBopeHue ocaaka? O KakuxX CBOMCTBax JTO CBUIETENbCTBYeT? Hammcartp
COOTBETCTBYIOILIUE YPABHEHUS PEAKIIUIA.

OnpiT 8. KauecTBeHHAs1 peaKkuMsi HA HOH MATHUA

Ha nmpenmerHoe crekio kamHyTh 1-2 Kamiam pactBopa conu marHus. [lo6aButh 1 kamo
pactBopa HCl u 2 xamm pactBopa ruapodocdara Hatpust NaoHPOs. TTocne aToro nmpudasisTs mo
KaIlJIsiM pacTBOP THAPOKCHIa aMMOHHUS IO 00pa30BaHUsSI XapaKTEPHOTO KPUCTAIUTMUECKOTO OCajKa
MgNH4PO4-6H>0. IIpu 3TOM, €ciau ocaloK BBINAAET HE Cpaszy, CIEAYET MOTEPETh CTEKISHHOU
[AJIOYKOW O CTEKIO0. PaccMOTpeTh B MHUKPOCKOIE IIOJy4EHHBIE KPUCTAUIBI ABOMHOW CONM H
3apucoBath ux. HanucaTte ypaBHEHHE peakiuu.

OnbIT 9. ITosryyeHne ruAPOKCHAA KAJBIHS U €ro CBolicTBa

[Tonp3ysch MUMNIAMH MPOKATUTH HEOONBIION KycOUeK Mejla Ha MJIaMEeHH FOPENIKU B TEUEHHE
HECKOJIbKUX MHUHYT. Ilocie 3Toro omyctuth 0Opa3oBaBLIMIICS TBEPIBIA MPOIYKT PAa3JIOKEHUS B
MpoOUPKY C TUCTHUTMPOBAHHOW BOJoM. Kak Ha3piBaeTCs 3TOT MPOIECC B MPOMBIIIICHHOCTH?
PactBop ucnbiTath (eHONPTATIEMHOM, a 3aTeM MPOMYCTHTh Yepe3 Hero okcua yriepoxaa (IV) us
anmapaTta Kumnma (cHadana HeMHoOro, 3atreM H30bITOK). UTo Habmiomaerca? Hamwmcars ypaBHEHUS
peakuuii. Kakue cBoiicTBa NposiBiIsSIeT TMAPOKCUL KaIbLUs?

OmnpiT 10. OKpamMBaHue IJIAMEHH COJIAMH LIEeJI0YHO3eMeJIbHbIX METAJLI0B

CrajpHyl0 TIPOBOJIOKY, KOHEL] KOTOPOW 3arHyT B YIIKO, CMOYUTb PAacTBOPOM COJISIHOM
KHCJIOTBI U POKAJIUTH €€. Ecin MOsSBUIIOCH OKpAllIMBaHUE IJIAMEHH, TO MTPOKATMBAHUE MTPOIOKATh
JI0 UCYE3HOBEHHUSI IOCTOPOHHEN OKpackHu. [lociie 3Toro KOCHyThCS pacKajleHHOW MMPOBOJIOKON CyXOu
COJIM KaJIbLIWSI U BHECTH €€ B IUIaMs ropenku. OTMETUTh OKpacKy IuiameHu. [IoBTOpUTH OmbIT C
COJISIMH CTpOHIMA U Oapus. OnucaTs HAOII0JaeMbIe SBICHHS.

JlabopaTopHas padora Ne3 «’KecTkocTh BOABI»

Iesib: KoTMYeCTBEHHOE OMpeIeTICHUE 00IIIEH KECTKOCTH BOIOTIPOBOIHON BOIBI, 3HAKOMCTBO
C METOaMHU €€ yMAT4eHUsI.

OmnpIT 1. OnpenesieHue o011l KeCTKOCTH BObI



1. 3anonHUTE OIOPETKY PacTBOPOM TpuiioHa b.

2. 3anumure ¢ TOYHOCThIO 10 0,1 MJI HadyallbHOE MOJIOKEHHE YPOBHS KUJIKOCTH IO
HIDKHEMY Kpato MEHUCKA (Myay).

3. B Tpu xoHnueckue KoOsl 0TOEpUTE MUMETKOM 1m0 20 MJT BOJOIIPOBOTHON BOJIBI.

4. [Ipuneiite B kaxayro Koid0y mo 5 mi amMMHayHO-OydepHoil cmecH, 4-5 kamenb
pacTBopa 3pruoXpoMa 4YepHOTo, IepeMeIIainTe MOTydeHHBIH PacTBOP.

5. B omny w3 kon® w3 OIOpPeTKHM MO KarulsiM TpH HEMPEPHIBHOM BpallaTeIbHOM

nepeMeIInBaHnuU 100aBiIsiTe pacTBOp TpriioHa b (mpoBoauTe TUTpOBaHKUE) A0 MEPEX0aa OT OJTHOU
KaIlJTi BUHHO-KPACHOW OKPACKH PacTBOPa B CHHIOIO.

6. 3anumure ¢ TOYHOCThIO 70 0,1 MJI KOHEYHOE MOJO0KEHUE YPOBHS >KUIKOCTH IO
HIDKHEMY Kpato MEHHUCKA (/on).

7. Paccuuraiite 00beM pacTBOpa TpuiioHa b, M3pacxo10BaHHBIN HA TUTPOBAHUE: V=
hwon — Huaq. PE3yaBTaTHI THTPOBAHUS 3aHECUTE B TAONIHUILY.

8. [Iponiecc TUTpOBaHUS MOBTOPHUTE €IIIE JIBA pa3a.

0. OO011yT0 K€CTKOCTh BOJIBI OMPEIEHTE M0 PopMyIe:

K- V,C,1000
% V2

rae Vi — cpenauii 00beM TpuiioHa b, momenmmii Ha THTpOBaHUE, MIT;
C; — HOpMaJTbHAs KOHIIEHTpalus Tpuiiona b, Mob/m;
V> — 06beM 1poOBI BOJIBI, MII.
OmnbIT 2. TepMudeckoe yMsirieHue Bobl
1. B xonmndeckyro kon0y ordbepute okosio 100 M1 BOJOTPOBOIHOM BOJIBI.
[Ipoxunsture Boay B TeueHUE 3-5 MUHYT, OXJIQAUTE.
Onpenenure 0OIIYIO )KECTKOCTh KaK B OMBITE 1.
Pe3ynbTarhl 3anummTe B TAOIUILY.
PaccuuTaiiTe 0011yIO KECTKOCTb.
OmnpiT 3. XuMH4eckoe yMsirieHne BObl

2.
3.
4.
5.

1. B xonmndeckyro kon0y ordbepute okosio 100 M1 BOJOTIPOBOIHOM BOJIBI.
2. [TpuGasbTe 1-2 mmarenst kapboHaTa HATPHSL.
3. Xopomio nepemMeniaiTe pacTBop B TeUeHUE | MUHYTHI.
4. OO6pa3zoBaBniics 0cajoK OTPUIBTPYHTE.
5. B dunbTpare onpenenute oOIIyO )KECTKOCTh KaK B OMBITE 1.
6. Pe3ynbTarhl 3anummTe B TAOIHUILY.
7. PaccuuTaiiTe 0011yIO KECTKOCTb.
OnbIT 4. Tepmuyeckoe ymsirdieHue BoAbl
1. B xonnueckyro kosly oroepute okoso 100 M1 BOJOTIPOBOIHOM BOJIBI, MPOMYIIIEHHOMN
yepe3 GuIbTp «AkBagopy.
2. Onpenenure 0OIIYIO )KECTKOCTh KaK B OMBITE 1.
3. Pe3ynbTarhl 3anummTe B TAONIUILY.
4. PaccuuTaiiTe 0011yIO KECTKOCTb.
S. [o pe3ynbpTaTamM NpoOBEJECHHBIX OINBITOB CHIEIANUTE BHIBOJ K paboTe.
Bona § . O6bvem Tpuiiona b, mn Ko, Knaccudukanus
2 % g |1 11 111 Vep | MMOIB/T | BOIBI
28 |gg&
Qo
3.0 | 883
2 SRS
£ | EEC
BononpoBognas
Tepmuuecku
yMsITYEHHAs
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Brisox:

JlaGoparopHas padora Ne4 «daemeHnTsl 13 rpynnbn)
Hesab: o3HAKOMJICHHE C XMMHYECKHMMM CBOWCTBAMM COCAMHEHUH Oopa, allOMUHUS U €ro
COEIMHEHUH, a TAKXKE C UX KAYECTBEHHBIM OTKPBITHEM.

OnbIt 1. ITosryuyenne opTo00pPHON KHCIOTHI

B npoOupky HanuTh HACHIIEHHBI pacTBOp Oypbl, HarpeTb H OCTOPOKHO BJIHTH
KOHIICHTPUPOBAHHBIN PACTBOP CEpHON KUCIOTHL. OXJIaAUTh TPOOUPKY MO KPAaHOM, OTMETHTD LIBET
00pa3yromuxcs KpUCTauioB opToOOpHOM KUCIOThL. COCTaBUTh ypaBHEHHUE peakinuu. 13 mpoOupku
CJIUTH B PAKOBUHY 0O0JIBIIYIO YacTh pacTBopa. K ocraBmmmces Ha aue kpuctamiam H3BO3 no6aButh
JUCTHIIMPOBAaHHYIO Boay. McmbliTaTh pPacTBOPUMOCTH OPTOOOPHOM KHUCIOTHI MpPU KOMHATHOM
TEMIIEPATYPE U NPU HAIrPEBAHUHU.

OnpIT 2. KHCJI0THBIE CBOICTBA OPTOOOPHOH KHCJIOTHI

1) B npoOupke ¢ AUCTUINIMPOBAHHOH BOJOH pPAacTBOPHUTH NPU HArPEeBAaHUU HECKOJIBKO
KpUCTAUIOB opTOOOpHOM kucioThl H3BO3 u npubasisaTe mo 3-5 kamenb HEHTPaTIbHOTO JIAKMYyca.
OTMeTuTh W3MEHEHHE OKpacKku Jakmyca. HammcaTh cTymeHYaTyio AMCCOLMAILUIO OPTOOOpHOMU
KHCJIOTHI.

2) B npobupky ¢ pacTBOPEHHOI OPTOOOPHOM KUCIOTOM BHECTH KycoueK MarHus. OTMETUTh
BhbIjIesieHHe Ta3a. COCTaBUTh YpaBHEHUE PEAKIINN B3aUMOICHCTBHSI MarHusi C OpPTOOOPHOM KHCIIOTOM,
YUYUTBIBAs, 4TO MOJy4aercss merabopart maraust Mg(BOz)».

3) Xopolio nepeMenanayo cMech U3 1 T opToOOpHOM KUCIOTHI M 1 T XJopuaa HaTpus
IIOMECTHUTb B MIPOOHMPKY, KOTOPYIO 3aKpenuTh B Janke mratusa. [lpodupky Harpers. K oTBepcTuio
NpPOOMPKH TOAHECTH CTEKISHHYIO MaJlo4yKy, CMOYEHHYIO pacTBOpoM ammuaka. OObICHUTH
HaOmronenusi. CocTaBUTh YpaBHEHUE PEAKLUU BBHITECHEHUS OOPHON KHUCIOTOM JIETy4eil KUCIOTHI U3
€€ COJIN.

OnpiT 3. KayecTBeHHbIE peakii HA OOPHYI0 KHCJIOTY

1) Heckonbko kpucTaiioB OOpPHON KHCIIOTHI TOMECTUTH B (hapdhOpoBYIO YaIlKy, 100aBUTH 2-
3 KaruM KOHLIEHTPUPOBAHHOTO pacTBOpa cepHOM KUcioThl U 10-15 xanens 3tunosoro cnupra. Cmech
THIATETFHO TEepeMenIaTh Majoykoil M MOoJkKeub ee conepkumoe. OOpaTUTh BHUMaHHE Ha IIBET
iaMmenu 3¢upa. CocTaBUTh ypaBHEHHE peakluu o0pa3oBaHus 60pHO3THIIOBOTO 3upa B(OC2Hs)s
U €r0 TOPEHUSI.

2) [Ipokanutk B Iu1aMeHu ropenku GpappopoByro nanouky. OnycTuTh HaKaJCHHYIO MATIOUKY
B MOPOILIOK OOpPHON KHCIOTHI M BHOBH BHEeCTH B Iutams. Kakyio okpacky miamMeHH JaeT OopHas
KHciora?

OnpIT 4. I'uaposus 0ypsl

B npoOupky ¢ HEWTpaJbHBIM PacTBOPOM JIAKMYyca JA00aBHTHh HECKOJIBKO Kareib pacTBOpa
O0ypsl Na;B4O7-10H>0. Kak nzmenunace okpacka jakmyca? CocTaBUTh B MOJICKYJISIPHOM M HOHHOM
dopmax ypaBHeHHUE rUaAposr3a Oypsl, IpH KOTOpoM oOpaszyeTcst MeTabopHas kucinora HBO:.

OnbIT 5. B3auMojaelicTBie aJIOMUHHSA C BOJOH

[Tonoxxuth B MpoOUPKY KycOUYEeK aTrOMUHUS W B30onTath ¢ 3-5 mur Boasl. [Ipoucxonut nu
peakmusn? OO0BsACHUTD. [IpOKUTIATUTE coAEp)KUMOe TPOOUPKH, T0O0aBUB 2-3 MJI pacTBOpa IIEIOUH.
CnuTh KUAKOCTb, HECKOJIBKO pa3 MPOMBITH KyCOYEK aJOMUHUS BOJOW IJI yJaJIEHUs ILEI0YH U
OCTaBUTb €ro B BoJie. Uepe3 HEKOTOPOe BpeMs MPOUCXOIUT BbIACIEHHE ITy3bIPbKOB raza. CocTaBUThH
YpaBHEHUE pPEAKIUM B3aUMOJCHUCTBUSA AJIIOMUHHMS C BOJOM. YKa3aTh YCJIOBUS BO3MOXHOCTH
MPOTEKAHUS 3TON PEAKIUU.

OnbIT 6. B3anmoaeiicTBHe aTIOMHHHUS ¢ KHCI0TaMHU




1) B nBe mpoOHpKH MOMECTUTH MO KYCOYKY QJIOMUHUS U MPUOABIATH B OJHY NPOOHPKY
pa30aBICHHYIO COJSHYIO KHCIOTY, B JApPYryl0 — pa30aBICHHYIO CEpHYI KHciaoTy. CpaBHUTH
AKTUBHOCTb B3aUMOJIEHCTBUS ATFOMUHUS C 3TUMU KucioTaMu. COCTaBUTh yPaBHEHUS PEAKIIHIA.

2) Kycodek amoMuHHUS OIyCTUTh B MPOOUpPKY. IIpmianTe HEMHOro KOHLIEHTPUPOBAHHOIO
pacTBopa a30THOM KHUCIJIOTHL. IIpOMCXONMT JIM pacTBOpPEHHE AIIOMUHMS B KOHLICHTPUPOBAHHOMU
A30THOM KUCJIOTE NP KOMHATHOM TemnepaTtype?

OcTtopoxkHo HarpeTh pooupky. Kakoii ras Beigensercsa? CocTaBUTh YpaBHEHHE PEAKIUH.

OmnbIT 7. B3auMoaelicTBie aJIOMUHHSA CO IEJI0YLIO

B npoGupky moMecTHTh KycOueK aJlOMHUHHS M OCTOPOXHO MPHIUTH PAacCTBOP TMIPOKCHAA
HaTpus. Uro Habmonaerca? CocTaBUTh ypaBHEHHUE PEAKITUH.

Onpit 8. ITosryyeHne u cBOMCTBA THAPOKCHAA ATIOMUHUS

K pactBopy conu antoMHHUs B IPOOUPKE NPUIIMBATH 10 KAIUIAM pacTBOP T'MAPOKCH]IA HATPUs
1o oOpa3oBanusi ocaaka. Yto oH coboil mpencraBisieT, kakoB ero 1Ber? CoCTaBUTh ypaBHEHHE
peaKIu B MOJICKYJIIPHOM ¥ HOHHOH (hopmax.

Paznenuth ocanok Ha aBe npoOupku. B ogHy npubaBuTh pa3daBICHHYIO COISHYIO KUCIOTY,
B JIpyryio — pactBop Imenoun. Yto HaOmromaercs? CraenaTh BBIBOJ O XHMHYECKOM XapaKTepe
rujipokcua amoMunus. COCTaBUTh ypaBHEHUS PEaKLIUN B MOJIEKYIAPHON M HOHHOH popmax.

OnbIT 9. KauecTBeHHbIE peaKIMU HA HOHbI ATIOMUHHUS

1) [TomecTuTs 1 KaruIO CIUPTOBOTO PACTBOPA ATM3apuHa HA (PUIBTPOBATIBHYIO OyMary 1 1aTh
€l BIINTaThCs. 3aTe€M ITIOMECTUTD Ha BJIAYKHOE IIATHO | KaIuIio KCCIEAYEMOT0 pacTBOPA, COAEPIKALETO
MOH alioMHHUA U 1 Karumo pactBopa amMuaka. IIpu sTom Ha cupeHeBoM (oHe (00yClIOBIEHHOM
OKpacKOM aim3apyHa B IEIIOUHON cpejie) 00pa3zyeTcs KpaCHOBATO-PO30BOE MATHO, IIPEJICTABIIAIOLICE
coboit ancopOrmonHoe coenunenne Al(OH)3 ¢ ammzapuHoM. OCTOPOXKHO BBICYILIUTH Oymary Has
IUTaMEHEM T'OPEJIKH, IPH ATOM OKpPacKa «aJIn3apHH-aIFOMUHUEBOIO JIaKa) CTaHET 00Jiee OTUETIUBOM.

2) CaepHyTb HEOOJIBIIONW KycO4eK (pUIBTPOBaIbHONW OymMarn B XI'YTHK, CMOYHUTH €ro
HECKOJIBKUMHM KaIUISIMM  KOHLICHTPUPOBAaHHOIO pacTBOpa COJIM AMIOMHUHHA K 1-2 KammsaMu
pa3baBieHHOrO pactBopa HHUTpara koOanbra (II). 3axBaTHB KIyTHK IIMIIAMH, BBICYLIHTH €TO,
IIOMECTHB BBICOKO Ha/Jl IJITAMEHEM I'OPEJIKHU. 3aTeM MOJIOKUTh B TUT€JIb, C3K€Ub OyMary U 307y CUIIbHO
npokanutk. [Ipu BeicOKO# Temneparype oOpasyercst anmomuHaT kobanbta Co(AlO2)2 B Buae cunen
Macchl («reHapoBasi cuHby). COCTaBUTh ypaBHEHHE PEAKLINU.

JlaGoparopHasi padora NeS «JaemenTsl 14 rpynnbn»

Ienb: o3HaKOMIIEHNE C XUMUYECKMMH CBOMCTBAMU 2JIEMEHTOB 14 rpynnbl M UX COETUHEHU.

Onpit 1. IlonnyyeHue amop¢HOro yriepoaa u ero cBoiicTea

1) B dapdopoBblii TUrens BChIIaTh OKOJIO 2 T U3MEIbUEHHOT'O caxapa, [IOCTABUTh Ha IUTUTKY
U HarpeTb. BHauane caxap miaBuUTCs, OOYIJIMBaeTcs M Macca MPH ATOM CHIIBHO BCIIEHHUBAETCS
BCJIEJICTBHE OOpPa30BaHUS JIETYYMX IPOIYKTOB, KOTOphIe OOBIYHO 3aropaiorcsi. B ocratke
MOJIy4aeTcsl yrojib B BUAE 00beMHOW Macchl. [lomydenHbiit yronas mpokanuth (10 mMuH), 3atem
OXJIa/IUTh.

2) B npobupky moMecTuth 2-4 Karuid KOHIIEHTPHUPOBAHHOTO PacTBOpa CEPHOM KHUCIOTHI U
HeOoJIbII0e KOJMUECTBO Yriisi. CMech OCTOPOKHO HArpeTh Haj IuiaMmeHeM ropesku. Koryna Haunercs
BbIJIEJICHHE IMY3bIPbKOB Tra3a, MOJHECTH K OTBEPCTHIO MPOOUPKU (UIBTPOBAIBbHYIO OyMary,
CMOYEHHYIO pacTBOpoM Hoja. OTMmeTuTh Habmronaemble saBineHus. 1o 3amaxy onpeaenuTs OIUH U3
BbIIETISIOUIMXCS ra30B. HanmucaTh ypaBHeHHE peakIuy, YUUThIBasI, YTO MIPOAYKTOM OKHCIIEHUS YIJId,
ssiisiercst CO».

OnbIT 2. AcopOuMOHHBbIE CBOMCTBA YIJIsl

B konbe mnm crakaHe cierka OKpacuTh BOAY (PYKCHHOM MIIM METHUJIOBBIM (PHOJIETOBBIM U
pasnenuts ee Ha ABe yacTu. OJIHY OCTaBUTH JJIsl CpaBHEHUS. B Ipyryio BHECTH MEITKOM3METbUEHHBIH
yrojib U CWIbHO BCTpSIXMBaTb B TedeHHE 2-3 MHUHYT. JlaTb pacTBOpY OTCTOSITHCS, 3aTE€M €ro
oT@uIbTpoBaTh. OTMETUTH N3MEHEHNE KOHIIEHTPAIUU KPACUTETIS.

OnbIT 3. CBoiicTBa coJIell YroJabHON KHCJI0ThI



1) B nBe nmpoOupku BHECTH 1O 5-6 Kamesb TUCTUIUTMPOBAHHOM BOJIBI H 11O 2-3 KaIuld pacTBOpa
dbenondranenHa. 3aTeM B OJHY BHECTH HECKOJBKO KPHCTAJIOB KapOOHAaTa HATpHs, B IAPYTYIO —
rupokapOoHara Hartpus. B o0eux nu NpoOHpKax MPOUCXOAUT THUAPOIU3 NPU KOMHATHOU
temneparype? OTMETHTh pa3Inyue B OKpacke UHAUKaTopa. COCTaBUTh ypaBHEHUS THIPOIM3A IS
B3ATBIX COJIEH.

2) B3sTh Tpu mpoOupku. B mepByro BHECTH 4-5 Karenb pacTBOpa XJI0pHUIa KaJIbIHs, B IPYTYIO
— 4-5 xamnenp pacTBopa XJjopuaa O6apus, B TpeTbio — 4-5 Kamenb pacTBopa XJIOpUAa CTpoHIMs. B
KaKJIyI0 T00aBUTh TaKOM e 00beM pacTBopa kapOoHaTa HaTpus. HaOmomaTe BhIaieHUE 0CaIKOB
COOTBETCTBYIOIIMX KapOoHaTOB. J[00aBUTH PAacTBOP YKCYCHOH KHCIIOTHI B IPOOUPKHU C OCAJKAMHU.
UYro nabmrogaercs? HamucaTh ypaBHEHUST PEaKIIAid.

Omnpbit 4. IlosryyeHHne rugporesisi ¥ THAPO30Ji KPeMHUEBOUH KHCI0ThI

B nBe mpoOupku BHECTH 110 4-5 Karmenb HaCBIIIIEHHOTO pacTBOpa crimkaTta HaTpus NaSiOs.
B nepByro mpoOupky 100aBUTH MPUMEPHO TaKOW k€ 00BbeM paz0aBICHHOW COJSHOW KHCIOTHI H
nepeMeIIaTh pacTBOP CTEKISTHHON mayioukoil. Yto Habmonaercsa? HanmucaTe ypaBHEHHE PEakuud U
OOBSICHUTH PE3YNIBTATHI OMBITA.

Bo BTOpyro mpoOuMpKy ¢ CHJIMKAaTOM HaTpusi BHECTH B 2 pasa Oonpmmii o0beM
KOHIICHTPUPOBAHHOW COJISIHOM KUCIOTHI. Beimazmer nm ocamok ruzaporens HoSiO3? TlomydeHHbIH
TUAPO30J1s1 KPEMHUEBOM KUCJIOTHI HArpeTh A0 KuneHus. Yto vabmomaercs?

OmnpIT 5. I'maposus coJieil KpeMHHEBOH KHCJI0ThI

1) B mpobupky BHecTn 3-5 Kamenb pacTBOpa CHUJIMKAaTa HaTpus W | Kamio pacTBopa
¢denondranenna. Yro nabmonaerca? Hanucats ypaBHEHUs TUAPOIIM3A B HOHHON U MOJICKYJISIPHOM
dbopmax.

2) B npoOupky c pacTBOpoM cuiMkara Hatpus (3-5 Kamenb) 100aBUTh TaKOH ke 00beM
pactBopa xyopuaa ammonuss NH4Cl. Vka3zaTe kakoe BeHIECTBO BBIMAAECT B Ocajok. Hamumcath
ypaBHEHHE TUIPOJIH3a CUITHKATa aMMOHHSI B HOHHOW U MOJICKYIISIpHOH (hopmax. OOBSICHUTB, TOUEMY
TUAPOJIN3 CUJIMKATa aMMOHUS IPOTEKAET /10 KOHIIA.

OnbIT 6. HepacTBopuMbIe €0JIM KPEeMHHEBOH KHCJI0THI

Hanute B yeTslpe npoOupku mo 5-6 kamenb pacTBOpa CHUJIMKAaTa HaTpus M 100aBUTh B HUX
TaKOM jxe 00beM pacTBOPOB COJICH: Kalblus, Kele3a, kobanbTa, Hukens. Habmoaare npoucxonsmme
apneHus. Hanucatp ypaBHeHUs peakiuii 00pa30BaHUs HEPACTBOPUMBIX CUIIUKATOB.

OmnbiT 7. BoccTaHOB/IEHNE 0J10BA U3 PACTBOPA €ro coJiei

B mpo6upky BaecTH 10-12 xamens pactBopa cosm osioBa (1) u omycTutTh He0O0IBIIION KycOYeK
nuHka. Uto Habmonaercsa? Hamucath ypaBHeHHE peakuuu. BoccTaHOBUTENEM HIIM OKHCIUTEIEM
SBJISIETCS MOH OJIOBA B 3TOM peakiuuu?

OmnbiT 8. BoccTanoBHTe IbHBIE CBOMCTBA coJieii os10Ba (I1)

B3satb Tpu nmpoOupku, BHECTH B TIEPBYIO 5-6 Kamenb OpOMHOM BOJIBI, BO BTOPYIO — 3-4 Karum
IOJIKMCIIEHHOTO pacTBOpa NIEpMaHraHaTa HaTpus, B TPETbIO 5-6 kanenb pacTBopa conu xenesa (I11)
n 1-2 xamm tronnanara amMoHus NH4CNS. J[o6aBuUTh B KaXIyr0 U3 MPOOMPOK MO HECKOJBKO
Karnelsb pactBopa cosiv ojioBa (II) 1o u3mMeHeHus: nmepBOHAYAIBHOM OKPAcCKU PacTBOPOB. 3aIUCATh
HaOJI0/IEHUs, COCTABUTh YPaBHEHUS pPEaKIIU.

OnbiT 9. IMosryyenue rugpoxkcuaa oaosa (II) m uccienoBanme ero cBOMCTB

B nBe npo6upku BHecTH o 2-3 karu pactBopa cosim osiosa (II). [To karuisim B 1B mpoOupKu
n00aBIATH pacTBoOp 1menoun. Yro nHadbmoxaercs? K noixydennomy ruapokcuny onona (II) no6aButh
B MEPBYIO MPOOUPKY COJSHOM KHUCIOTBHL, BO BTOPYIO — H30BITOK pacTBOpa WIENOYd. 3amnucarhb
HaOmronenusi. Ha kakue cBOMCTBa THApOKCHIA OHHM YyKa3biBaloT? COCTaBUTH COOTBETCTBYIOIINE
ypaBHEHUS PEaKIUM.

OmnpiT 10. KayecTBeHHOE onpeaesieHue moHOB os10Ba (I1)

[TpubaBmnsis k pactBopy cosm onoBa (II) u30bITOK pacTBOpa THAPOKCHUIA HATPHS, MTOTYUUTh
pactBop TeTparuapokcocranHata (II) natpus. K nomydyeHHOMY pacTBOpY nprOaBUTh HEMHOTO COJIH
BucmyTa (II1). OTmMeTuTh 11BET 00pa30BaBIIETOCS OCAJKa U COCTABUTH YPABHEHHUE PEAKITUH.

Omnpit 11. Ilonyyenue u cBoiicTBa ruapoxcuaa ceunua (I)



B nBe npo6upku BHecTH 1o 2-3 karuum pactBopa conu ceuHua (1) u mo karmsM 106aBisiTh B
KaXyl0 pacTBOp LIEJIOYM O BbIMajeHUs ocanka. K mosyueHHOMY ocaaky N00aBUTh B IEPBYIO
npoOUPKY PacTBOP a30THOM KUCIIOTHI, BO BTOPYIO — U30BITOK PacTBOpa IEN0Yd. YTO IPOUCXOTUT C
ocankoM B o0eux mnpobupkax? Kakwme coiictBa rmapokcuna cBunma (II) moxareeprkmarorcs
HaOmroneHussMu? Hanucars ypaBHEHUE peaKIuii.

JlabopaTopnasi padora Ne6 «JdsemenTsI 15 rpynnen

esb: 03HAKOMJIEHHE C XMMUYECKMMU CBOMCTBAMHU AJIEMEHTOB 15 TpYIbI M UX COCAMHEHUN.

Onprr 1. ITosryyenne aMmmuaka

[TpuroroButh cmech u3 4 t xnopuaa ammonus NH4Cl u 4 r ramenoit uzectun Ca(OH),.
[lepenectu cmech B IpOOUPKY U 3aKPHITH MPOOKON C M30THYTOM ra300TBOIHON TpyOKoii. I[IpoOupky
CO CMEChIO cllerka noaorpeTh. IlogHecTH K KOHIly ra300TBOJHOM TPYOKH JIaKMYCOBYIO OyMaXKKy,
CMOYEHHYI0 Bojod. Yto Habmomaercs? K KOHIy ra300TBOJHOW TPYOKH TMOJHECTH CTEKIISTHHYIO
MajouKy, CMOYEHHYIO KOHIICHTPHPOBAHHOW COJISTHOW KucioToi. Urto HaOmomaercs? Hammcartpb
YpaBHEHUs PEaKLIUiA.

OmnpiT 2. CBOliCTBAa aMMHAaKAa U HOHOB AMMOHUS

1) B3sarp aBe npobupku. B nepByto Hanute HeMHOTO pactBopa conu meau (11), Bo Bropyro —
commu Hukens (II). 3aTem m06aBiIATH K HUM IO KaIIIM KOHIICHTPUPOBAHHBIM PACTBOP aMMHaKa 10
pacTBOpeHHUs BBINMABIIMX BHadaje ocaakoB. OTMeTuTh HaOmogaeMble sBieHUs. Hamucatb
ypaBHEHHUs peaKiuii 00pa3oBaHus MMAPOKCHIOB M UX Mepexo/a B KomriekcHble noHbl [Cu(NH3)4]*"
u [Ni(NH3)4]*".

2) B npobupky BHecTH 2-3 Karmu OpomMHOW Bonbl M 1-2 karmum pacTBopa ammuaka. Kak
U3MEHUTCS OKpacka OpoMHO# Boabl? Hamucath ypaBHEHHE pEakIUU, yYUTHIBAas, YTO aMMHUaK
OKHCIISIETCS IO CBOOOHOTO a30Ta.

3) Buectn B mpobOupky 1-2 kamiam pacTBopa NepMaHraHara Kaiauss ¥ 3-5 Kamenb
KOHIEHTPHUPOBAHHOTO pacTBOpa aMMuaka. [lonydyeHHyto cmech ciierka nojporpetb. Kak usmensercs
OKpacka pactBopa? Hamucarb ypaBHEHME pEakLUM, Y4YUTHIBas, YTO aMMHAaK OKUCISETCS J0
CBOOOAHOrO a30Ta, a MepMaHraHaT Kajus B IIEJOYHOM cpele BOCCTAHABIMBAETCS O OKCHJA
maprasua (IV).

OmnpiT 3. CBoOlicTBa 230THCTOM KMCJIOTHI M €e coJiei

1) B mpobupKy HaIUTh HEMHOTO KOHIIEHTPUPOBAHHOTO pacTBopa HUTpUTa HaTpus NaNO2 u
OPWINTh Pa30aBIIEHHYIO CEPHYIO KHCIOTY, 3aTeM OXJaJuThb. OTMETUTh H3MEHEHUE OKpPACKH.
Hanucate ypaBHeHue peakuuu, umes B Buay, uro HNO: Beigenser N2Os, paznaratomuiics Ha NO u
NO:o.

2) B nmpoOupky HaiuTh HEMHOTo pactBopa auxpomara kamus KoCrO7 u pazbaBiieHHOM
cepHoil KucnoThl. J[06aBuTh pacTBop HuUTpHTa HaTpus. Cierka Harperb. HaOmromaTe M3MeHEHHE
okpacku. COCTaBUTh ypaBHEHUE PEAKIIHH.

3) Haiiute B mpoOHpKy HEMHOTO PacTBOpa HUTPHUTA HATPHS U CEPHOM KHUCIOTHL [IpuinuTh
pacTBop MoAMIA Kaiaus, HaOmoaas BelaeneHue ifoga. Hamucars ypaBHeHUe peakluu, UMes B BUY,
YTO BBIIEJSIOUINIICS ra3 — a3or.

OnbiT 4. OKHCIUTEIbHBIE CBOICTBA A30THOM KU CJIOTHI

1) Tlomectuth B mNPOOMPKY HEMHOTO MEJIKHX MEIHBIX CTPY)KEK U TpUOaBUTH
KOHIICHTPUPOBAHHON a30THOM KUCIOTH. OTMeTHTh HaOMroAeHus. Hanmucars ypaBHEHUE peaKkIii.

2) IToBTOpUTH OMBIT 4.1, B35IB BMECTO KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI pa30aBIECHHYIO.
OtmeruTh HAOIIOAaEMOE paziMuue B MPOIYKTAX PEAKIMU MPH ACUCTBUU KOHIIEHTPUPOBAHHOU U
pa306aBJICHHON a30THON KUCIOTHI HA ME/Tb.

3) B c¢apdopoByto yamky HaJuTh HEMHOTO KOHIEHTPHUPOBAHHOTO pAacTBOpa a30THOM
KHCJIOTHI, TTOJIOKUTh B HEE KYCOYEK CEpPhl M OCTOPOKHO HArpeTh, IOCTABUB YAIlIKy Ha acOECTOBYIO
cerky. Uto Habmomaercsa? OXJaIuTh PEakMOHHYIO CMECh, MEPETUTh JKUIAKOCTh B MPOOUPKY U
n00aBUThH PAcTBOP XJiopuaa Oapus 10 BbIMaAeHUs ocanka. HamucaTh ypaBHeHHs peakiuii, UMes B
BUJIY, YTO B OCa/IOK BBINAAAET Cynbdar 6apus.

OnplIt 5. Ilonyyenue oxkcuna gochopa (V) u ero cpoiictpa



B dapdoposyto gariky, mocTaBIeHHYIO Ha aCOECTOBYIO CETKY, MTOJIOKUTh HEMHOT'O KPAaCHOTO
docdopa. Han gamkoit Ha HeOOmbIIOM paccTOsSHHHM (0KOJ0 0,5 CM) YKPENHTh CYyXyH0 BOPOHKY.
3axeub (ochop HaKaICHHON CTEKIIHHON manoukoi. Kakoe coennHeHHe Oca)/1aeTcsl Ha CTEeHKax
BopoHKH? COCTaBUTh YpaBHEHUE PEaKIMK ropeHus ¢pocdopa.

CoOpatp Ha yacoBOE CTEKJIO MPHU IMOMOIIM CTEKISIHHOM Majo4yKH IMOJIyYeHHOE BEIIECTBO.
HabmionaTe pacruiblBaHue €ro moj JeWcTBHEM Biard Bo3ayxa. HamucaTe ypaBHeHHE peakuuu
oOpazoBanus meradochopHoii kucinotsl HPOs.

OnbiT 6. Ilosydyenue oprodochopnoii kuciaoTbl. KadecTBeHHbIe peaknud Ha
oprodochar-nHoH

B nipobupky, conepskamryro HemHOTO OKcuaa (ocdopa (V), mpuiauBaTh 1Mo KarwisiM BOAY 10
NOJIOBUHBI ee o0beMa. [lomydeHHBI pacTBOp KUISATUTHh Ha BOJASHON Oane B TeueHue 10 MuHYyT,
n00aBJIsisl O Mepe BBIKUIIAHUS TUCTHILIMPOBAaHHYIO Boay. [lonydeHHbIN pacTBOp pa3ieiauTh Ha JIBe
yactu. OfHY 4acTh MCIBITaTh PaCTBOPOM HUTpaTa cepedpa. OTMETUTH LIBET MOJYYEHHOT'O OCaJIKa.
CocTaBuTh ypaBHEHHsI peaKLUU.

K nebonpmomy o6bemy pactBopa MonubOnata ammonusi (NHs)2MoOs, moaxucieHHOTro
A30THOM KHUCJIOTOH, MPUOABUTH BTOPYIO YaCTh MOJYyYEHHOTO pacTBopa. CMeCh HarpeTh Ha BOJSTHOM

Oane. Brimanenne ocaaka (OTMETHTH €T0 IBET) MOATBEPKIAaeT HATUYKME B UCXOAHOM pactBope PO f[

-MoHa. YpaBHEeHUE oOHapyxeHus oprodocdar-uoHa moj aeicTBUEM MoIUOIaTa aMMOHHS MMEET
BUJ

H3PO4 + 12(NH4)2M0O4 + 21HNO; = (NH4)3H4[P(M0207)s] ¥ + 21NH4NO; + + 10H20

Onbrt 7. I'mapoaus oprodocdaros

B tpu npoOupku BHecTH 110 5-6 Kameiab pacTBopa HEHTpalbHOTO Jakmyca. OCTaBUTh OAHY
npoOUpPKYy KaK KOHTPOJIbHYIO, BO BTOpYIO BHecTH 3-4 kpuctaiuia optodocdara Hatpust NasPOs, B
TPEThIO — CTONBKO ke aurunpooprodocdara Harpus NaH,PO4. Comepkumoe BTOpPOil U TpeTheit
IpOoOUPOK TIIATENBHO pa3MeIlaTh YUCTHIMHU CTEKJIIHHBIMHU MAJOYKaMU JI0 MOJHOTO PAaCTBOPEHHUS
coieil. OTMETUTh HM3MEHEHUE OKpPACKM JIaKMyca IO CPaBHEHHUIO C OKPacKol B KOHTPOJBHOMU
npobupke.  CocTaBUTh  ypaBHEHUS  peakuumid  rujgponusza  oprodocdara  HaTpus U
nuruapooprodocdara HaTpUs, a TaKKEe YpaBHEHHE PEaKIMH JUCCOIMAIMU TUTHApoopTodochar-
MOHA.

OnbIT 8. @ochopHOBATHCTAS KUCJI0TA U €€ COJH - TH0(OoCcHUTHI

B tpu npobupku BHecTH 1o 3-4 karum pactBopa runodocpura Harpus NaH2PO», no6aButh
B IIEPBYIO U3 HUX -2 KaIjIu pacTBopa HUTpaTa cepedpa, BO BTOPYIO — CTOJIBKO K€ pacTBOpa HUTpATa
prytu (II), B TpeTpto — 1-2 xamim pacTBOpa CEpHON KUCIIOTBHI M pacTBOpA MEPMaHIraHaTa Kajius 110
M3MEHEHHUs OKpacku pacTBopa. OTMETUTh HAOIOJCHHS U COCTaBUTh ypaBHEHUs peakiuii. Coenarb
BBIBOJT 00 OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX CBONCTBAX rUMO(OCHUTOB.

OnpIT 9. ITosryyeHHe MbIIIbSIKA

B y3kyr0 mpoOupKy moMecTuTh HeMHOTO cMecu okcuaa Mmbibska (III) As;O3 ¢ yriem w,
3aKpenuB MPOOMPKY B IITaTUBE CJIETKAa HAKJIOHHO, CUJIBHO HarpeTh ee. COCTaBUTH ypaBHEHHE
peaKIMy 1 3anKcaTh HaOII0ICHUSL.

OnpIT 10. CBOlicTBa APCEHUTOB M APCEHATOB

1) B mpobupky BHectu 3-4 kamnm pactBopa xsopuga onosa (II) u 6-7 xamenb
KOHIIEHTpupoBaHHOUW cosistHOM kucioTel HCl. JloGaButh 3-4 Kamium pacTBOpa apceHUTa HATPUS
Na3AsOs3 u cnerka noaorpers npooupky. OTMETHTH IIBET 00pa30BABILIETOCS OCAJKa M COCTABHUTH
ypaBHEHUS PEAKIMA MEXKY apCEHUTOM HATPHS U COJISTHOM KHUCIOTOM M B3aMMOJCUCTBHUS XJIOPHIA
Mblbsika (I11) ¢ xmopunom onosa (I1). Kakue cBoiicTBa mposIBIsIET apCeHUT HATPUs?

2) B mpobupky c 1-5 xamisamu oaHo# Boabl [» 100aBUTH CTOJIBKO K€ pacTBOpa apCeHHUTA
HaTpud. OTMETUTh U3MEHEHHUE LIBETA pACTBOpPA U COCTaBUTh ypaBHeHue peakuuu. Kakue cBolicTBa
MPOSIBIISIET ApCEHUT HATPUS?

3) B mpoGupky ¢ pactBopoM noauaa kamus (3-4 xarm) 1o0aButh 7-8 kamnens pacrsopa HCI
W HEMHOro pactBopa apceHara HaTpusi NazAsOs. Uto HabGmomaercsi? CocTaBUTh YpaBHEHHE
peakuuu. Kakue cBoiicTBa NpOSIBIISIET apceHAT HATPUsL?

Onpit 11. Ilosrydyenue u cBoiicTBa rugipokcuioB cypbmbl (I1T) u Bucmyra (111)



B nBe npo6upku BHecTH 1o 3-4 kammu pactBopa conu cypbMsl (I1I), B 1Be apyrue — cToibko
e pactBopa conu BucmyTa (III). Bo Bce mpoOupku mo06aBUTH pacTBOpP IIEIOYM O BBHITIAJICHHS
OCaJIKOB.

B onny u3 mpo6upok ¢ ocagkoMm rugapokcuaa cypbmbel Sb(OH)3 106aBUTH pacTBOp COJNSTHON
KUCJIOTHI, B APYTYIO — TUAPOKCH/IA HATPHSL. 3amucarh HaOIoAeHuUsI.

[IponenaTs Takue e OmbITH ¢ ocankoM Tuapokcuna sucmyta (I11). B o6enx mu npobupkax
pacTtBopsieTcst ocaok? CocTaBUTh ypaBHEHUS PEAKLUH.

OnbIT 12. BoccTanoBuTe IbHBbIE cBOCTBA coequHeHuid cypbMbl (I1T) u BuemyTa (111)

1) B 1Be mpobupku moMecTuTh 1Mo 3-4 Karuid pacTBOpa epMaHraHaTa Kajius U 1o 3-4 Karum
pacTBopa COJISTHOM KUCIOTH. B oqHy n3 HUX 100aBuThH 3-5 Kamenb pactBopa conu cypeMmbl (III), B
JPYTyI0 — CTOJIBKO e pacTBopa conu Bucmyta (III). B o6enx nu npobupkax mpoucXoasiT peakiun?
Bemucars w3 Ta0nMIBl  CTaHAAPTHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  IOTEHIHAIOB
COOTBETCTBYIOIIIME YMCJIOBbIe 3HaueHUs. [loATBepKIalOT JM 3TH JaHHBIE MPAKTUYECKHE
HaOmoneHus? CoctaBuTh ypaBHeHUe peakuuu okucienus cypbMsl (11I) mo H[SbCls].

2) B manenbKkuii TUrens BHeCTH 1-2 Karumm pacTBopa HUTpara win xjaopunaa sucmyta (I1I), 3-
5 Kamesb pacTBOpa ImIejaoun u 4-6 xarmeab OpoMHON BOJbl. TUrens HarpeTh Ha acOECTOBOM CETKE Ha
IUTUTKE J10 TTOJTy4YEeHUsI KOPUYHEBOTO ocajika MeTaBucMmyTara Hatpus NaBiOs. CoctaBuTh ypaBHEHHE
peakunu. CoXpaHUTh MMOJYYEHHBIN MPOAYKT AJIS CIETYIOIIErO OMbITA.

JlabGoparopHas padora Ne7 «aementsl 16, 17 rpynm»

Ienab: o3HAKOMIIEHHE C XMMHYECKMMM CBOICTBaAaMM 3JIEMEHTOB 16 m 17 rpynn u ux
COCTUHEHUN.

Oneit 1. ITosryyenne kucjaopoaa

1) B cyxoii mpoOupke, 3aKperIeHHONW B JIANIKE ITAaTHBA, OCTOPOKHO HATPETh JI0 TIIaBICHUS
npumepro 0,5 r xsopata kanmus KClOs. B pacrutaB no6aButh karamuzatop MnO: (HECKOJIBKO
KPUCTA/UIOB). Beimenstommiics ra3 UCTIBITATh TICIOIEH JIydnHKONH. COCTaBUTh YpaBHEHUE PEaKIINH
Pa3oKEHUs XJI0paTa Kajusl.

2) AHaJOTMYHBIM 00pa30oM MOJYYUTh Ta3000pa3HBIA KHUCIOPOJ W3 TIEpMaHTaHaTa Kajus
KMnOys. Beipensitomumiicss ra3 ucnbiTaTh Tieiomed aydnHkol. COCTaBUTh YpaBHEHUE pEaKIUU
pa3oKeHus IepMaHTraHaTa Kajusl.

3) K 1-2 r GenunpHoii u3Bectu (cmech CaClo u Ca(OCl)2) mobaBuTh Karaam3aTop -
HaCBIIMIEHHBIA pacTBOp HuTpata kKoOampTa Co(NO3):. Briensromuiics mpu HarpeBaHWHM Tra3
UCTIBITATh TJIetonIe TyunHkoil. [IpuBectu ypaBHenue peakunu paznoxerus Ca(OCl)..

OnpiT 2. KayecTBeHHAs1 peaKkuysi HA MEPOKCHI BOOpPoaa

PacTBOp noana Kamus MOJKUCIUTH Pa30aBICHHBIM PACTBOPOM CEpHOU KHCIOTHI M 3aTEM I10
KarisiM 100aBJsiTh pacTBOP MEPOKCH]IAa BOJOPOJA MO TMOSBIECHUS KeNTOM okpacku. OOpa3oBaHue
floJ1a cTaHOBUTCS O0Jiee 3aMETHBIM, €CJIM BHECTH B IPOOMPKY HECKOJIBKO Kareib OeHn3ona. [Ipusectu
ypaBHEHUE PEAKIUH.

OmnpiT 3. CBolicTBa MEPOKCHAA BOAOPOAA

1) ITo oOmeHHO¥ peakimu Mexay HuTpaToM cBuHIa (II) u cepoBo10pOIHO BOIOH MOTYyYUTH
ocaznok cynbpuaa ceunna (II). Ocamok oThuUILTPOBaTH, MPOMBITH HA (GUIBTPE BOAOH 1 00paboTaTh
3%-HBIM pacTBOpOM nepokcuaa Bogopoaa. Kak msmensercs user ocaaka? IlpuBectu ypaBHeHus
peakiuii moxydeHus: cyib(puaa CBHHLIA U €ro OKHCICHHS B Cyibdar cBuHLa. Kakue cBoiicTBa
MPOSIBIISIET MEPOKCU BoJopoa’?

2) K monkucieHHOMY pacTBOpY HEpOKCHIA BOAOPOAa 100aBUTH pacTBOp INEpMaHraHara
kanus. HaGmomate oOeciBeunBaHHe pacTBOpa IepMaHraHata. Boiaensromuiics Ta3 HCHBITAaTh
Tieromed sgyunHkod. IlpuBectn ypaBHeHue peakuuu. Kakue cBoOMCTBa MNpOSIBISIET NEPOKCUA
BOJI0pOIa?

OnbIt 4. ITosryueHnne cepbl

1) B mpobupke B HEOOIBIIIOM 00BEME BOJBI pacTBOPUTH KpucTauMK NaxS»>03-5H>O u
NPUIMTH Pa30aBICHHBIA pacTBOP COJISTHOW MM cepHO kKucnoT. [loMmyTHeHHE pacTBOpa B MpoOHpKe



IIPOUCXOIUT B PE3YJIbTATE BBIACIEHUS KOJUIOUIHON cepbl. OTMETUTh OKPAcKy NPOAYKTa U COCTaBUTh
yYpaBHEHHUS MTPOTEKAIOIINX PEaKLUi.

2) B npoOupky ¢ cepoBOIOpOIHON BOAOH NIPUIUTH PACTBOP a30THOM KHCIOTHL. Boa MyTHeeT
BCJIE/ICTBHE 00pa3ylollerocs KOUIOMAHOTO pacTBopa cepbl. COCTaBUTh YpaBHEHUE OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHON pEaKLUH, YUUTHIBAsI, YTO a30THAS KMCIIOTa BOCCTAHABIMBAETCS JJO OKCH/IA a30Ta
(II) NO.

OmnbIT 5. Costn cepoBOAOPOAHON KHCIOTHI

B mpo6upxku ¢ pacrBopamu coneit menu (II), ceunna (II), cepedpa (I), onosa (I1), cypemsi (111),
BucmyTa (III) mpubaBuTH CEpOBOIOPOIHYIO KUCIOTY. OTMETUTH IIBET CYIb(HI0B, BHINABIINX B BUIE
ocaakoB. COCTaBUTh YpaBHEHUS PEAKITUH.

OnbIT 6. OKHCANTENBHBIE CBOICTBA CEPHON KHCIOTHI

B nBe npoGupku B3aTh 10 5-10 Kamnenb KOHIIEHTPUPOBAHHOTO pacTBOpa CEPHOM KUCIOTHL. B
OJIHY U3 HUX IIOMECTHUTh TPaHyJly LIMHKA, B IPYryio — Meab. [IpoOupku octopoxxHo Harpets. K rasy,
BBIICTISIONIEMYCSl U3 MPOOUPKU C MEJNbIO, MOJHECTH BIAXKHYIO CHHIOIO JIAKMYCOBYIO Oymary, u3
POOUPKH ¢ IUHKOM — (DUIBTPOBATILHYIO OYMaXKKy, IPOMUTAHHYIO pacTBOpoM HuTpara ceuHua (II).
[To 3amaxy ra3oB U U3MEHEHHIO OKPACKH OyMa)kKeK OMpEeNeNIUTh, Kakoi ra3 Beiaenserca. CocTaBUTh
YPaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH.

UcnbitaTe neiictBue pa30aBiIeHHON CEpHOM KHCIOTHI HA MEb W IMHK. B kakoit mpoOupke
peakuus He npoTekaet? [louemy?

[Ipu Beinenennu SO2 CHHUM JTaKMYyC KPaCHEET:

SOz + H20 = H2S0:s.
[Tpu Benenenun HoS Oymara, cModeHHast pacTBOPOM HUTpaTa CBUHIIA, YCPHEET:
HaS + Pb(NO3)2 = PbS| + 2HNO:.

OnpiT 7. B3aumojaeiicrBue THOCYJIb(aTa HATPHS ¢ CEPHOM KMCJIOTOM

Buectu B mpobupky pactBop THOCyibdaTta HaTpus NaxS;03 u 1006aBUTh K HEMY PacTBOP
cepHor kucioThl. Kakoe BemectBo BbimamaeT B ocanok? Kakoi ra3 Beiaenserca? CocTaBUTH
yYpaBHEHHE pEaKIMU B3aUMOJCHCTBUA THOCYJIb(paTa HATPUS C CEPHOM KHCIOTOW, YKa3aThb
OKHUCJIUTEh U BOCCTAHOBUTEIb:

S20: +2H" — S| + H20 + SOt

OnpIT 8. OkucieHne THOCYIb(aTa HATPUS XJIOPOM

B npobupky ¢ pacTBopoM THOCYJb(aTra HaTpUsl MPUOABIATH MO KAlIsIM XJIOPHYIO BOY.
CocTaBuTh ypaBHEHHE pEaKMy OKUCIIEHUS THOCYIb(aTa HATpUs XJIOPOM C yUaCTHUEM BOJIbl, UMes B
BUJLY, YTO TIPU peakuu oOpa3yercsi cepHast KUCIOTa.

OnpiT 9. [lonyyenne BOAOPOAA NMPH B3aMMOJAEHCTBHMH MeTA/Ia ¢ KHUCJIOTOH M ero
ropenue

B mpoOupky, 3akpbIBaroiyocss MpoOKO ¢ ra300TBOAHOM TPYOKOH, MOJOKUTHh HECKOJIBKO
KYCOYKOB LIMHKAa W HaIUTh (mpumepHO Ha 1/3 mpoOupku) 20%-HbI pacTBOp CEpHON KHCIOTHI
Habmtonate Beigenenue ra3a. [IpoBepuTh UNCTOTY BBIAENSAIOMIErOCs BOAOPOA, Ui YeTr0 HallOJIHUTh
poOUPKY BOJOPOJIOM, JepKa ee THOM KBepXy. Uepe3 MOJIMUHYTHI MOJHECTH K MTPOOUPKE TOPSAIILYIO
cnuuky. Eciu B mpoOupke codpaH YMCTHIN BOJOPO/I, OH 3aropaeTcsi CHOKOMHO U TOPUT rosy00oBaThIM
IUIaMEHeM, €CIU PUMECh BO3AyXa, HAOII01aeTcs Ca0blil B3pHIB.

OnpIT 10. BoccTaHoBUTE IbLHBIE CBOMCTBA ATOMAPHOT0 BOJAOPOA

B nBe mpobupku HanuTh pa30aBICHHBIM PAacTBOP CEPHOM KUCIOTHI U JOOABUTH: B OJHY —
HECKOJIbKO KaleJb pacTBOpa epMaHraHaTa Kajus, B IpyTr'yl0 — HECKOJIBKO Karellb JUXpoMara Kajus.
B 006e mpoOupku MOMeCTUTh 10 KyCO4KY MHKa (xkene3a). HabmoaaTh 3a M3MEHEHUEM OKPACKH.

YO6eauThes, 9TO BOCCTAaHOBHUTENIEM SIBJISICTCSI BOJOPOJI, a HEe IUHK (kene30). s storo B
TPEThIO MPOOHMPKY MOMECTUTh KYyCOYEK IIMHKa (ele3a) B PacTBOpP IEpMaHraHaTa Kalus WX
Ouxpomara Kajus, He J00aBJIsisi CEPHOM KHUCIIOTHI.

[Ipu noGaBneHWM IMHKA B TOJKUCICHHBIH pacTBOp BHadajge oOpazyeTcs aTOMapHBIN
BOJIOPOJI, KOTOPBII U ABIISIETCS BOCCTAHOBUTENIEM:

Zn + HSO4 —
H (wm Ho) + KMnO4 + H>SO4 — H2O + MnSOg4 + ...



3anucarth ypaBHEHHMS COOTBETCTBYIOIIMX PpEAKLIMH, COCTaBUTh CXEMBbl OKHCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX MTPOLIECCOB.

OmnpiT 11. Okucaenne nona xesnesa (II) xasopom

B nBe mpobupku HamuTh pacTBOp cynbdara xene3a (II), B mepByro mpoOUpKy m100aBUTH
JUCTUJUTUPOBAHHOM BOJBI, BO BTOPYIO — XJIOPHOM BOABI. 3aTeM B 00€ MPOOMPKU MPUIUTH PAaCTBOP
ammuaka. OTMeTuTh 1BeT 0cagkoB. OOBACHUTH HAOMIOAAEMbIE SBJIEHUS M COCTaBUTHh YpaBHEHUS
peakiuii okuciaeHus cynbdara xxenesa (II) u oOpazoBaHust COOTBETCTBYIONIMX THAPOKCHIOB JKeJe3a.

OmnpiT 12. OKHCIAUTEIbHBIE CBOWCTBA TaJIOT€HOB

B tpu npoOupku BHECTH 110 3-5 Kameiab CepOBOAOPOAHOM BOJIBI M 100ABIATH MO KaIljIsiM 10
MOSIBJICHUSI MYTH B TIEPBYIO — XJIOPHOW BOJIbI, BO BTOPYIO — OPOMHOM BOJBI U B TPETHIO - HOAHOM
BOJIbI. OTMETUTh CKOPOCTh NMPOTEKAHUS peakiuu B Kaxaod mnpoOupke. COCTaBUTh ypaBHEHHUS
peaKIuii OKUCIICHHUSI CEPOBOOPOIA 10 CBOOOIHOM CEPHI.

OnbIt 13. [TonyyeHHne XJ10pOBOIOPOAA U CONAHON KHCIOTHI

K cyxomy xmopuay HaTpus, TMOMEIIEHHOMY B KOJOY C Ta300TBOJHON TpyOKOMH, uepes
KalleJIbHYI0 BOPOHKY NPWINTh 10 MJ KOHLIEHTPUPOBAHHOI'O pacTBOpa cepHoil kucioThl. Korna
peakuus mpu KOMHATHOM TeMIepaType 3aKOHYUTCS, €€ HE00X0JUMO MPOJOJIKUTH IPU HATPEBAHUH.

BriensitomuMcst XJI0pOBOJOPOIOM HACHIIAIOT BOAY B OONbBINON mpoOupke (TpyOKy, mO
KOTOPOM UJET TOK XJIOPOBOJIOPOAA, ACPKATh HaJl TOBEPXHOCTHIO BOJIbI).

[Tonmy4eHHBI pacTBOpP XJOPOBOAOPOAA pa3IUTh MOHEMHOTY B Tpu NpoOupku. B ommy
n00aBUTh 3-4 KaruM pacTBopa JIakMyca, B IPYryl0 — KyCOUeK LIMHKA U B TPEThIO — PACTBOP HUTpaTa
cepedpa (I). OObsicHUTD HaOIIOAaEMBbIE SIBICHUS M COCTAaBUTh YPaBHEHUS PEaKIIHil.

OnpiT 14. KayecTBeHHbIE peaKIIMU HA TaJI0TeHU/I-UOH

Buectu B Tpu npoOupku mo 3-5 Kamnens pacTBOPOB CIEIYIOIIUX COJICH: B MEPBYIO - XJIOpHIa
HaTpHsl, BO BTOPYIO — OpoMuUa HATPHsl, B TPEThIO — HOJIM/A Kalns. B Kaxkmyro mpoOUpKy 100aBUTH
no 1-2 xarum pacTBopa HHUTpara cepedpa J0 BBINAACHUS XapaKTEPHBIX TBOPOXKHUCTBIX OCAJIKOB.
OTMETUTh UX IBET U COCTABUThH YPABHEHHUS PEaKIIUH.

OTMeTuTh, KaKoi U3 0CaJIKOB HauOOJIee CBETOUYBCTBUTEICH, TO €CTh OBICTpEe pasiaraercs
Ha cBery: 2AgCal — 2Ag + Calo.

OnbiT 15. OkucauTe/bHbIE CBOHCTBAa TMIOXJOPHTA HATPHUSA M XJIOPHOBATHCTOM
KHCJIOTHI

1) Buectu B 1Be mpobupku no 1 nunerke pacrsopa runoxsuoputa Hatpust NaClO u 1o6aButh
B OJIHY M3 HUX 3-4 Karuiid pacTBOpa METUJIOBOTO (PHOJIETOBOTO, a B APYTyI0 — 3-4 Kariu pacTBopa
noauaa kanusa. OTMeTUTh HAaOMIOACHUS M HanucaTh ypaBHeHue okuciaenus Kl runoxigopurom:

ClIO+TI+HO —-Clh+12+OH".

2) Buectu B mpobupky 3-4 karum HoaHOM BOABI U 100aBUTH K Hell 10-12 kamenb XJIopHO#H

Bo/ibl. COCTaBUTh ypaBHEHHUE PEAKIIMH OKUCICHHS HO/Ia XJIOPOM B 1OJTHOBATYIO KUCIIOTY:
Clo+ I, + H,O — HCI1 + HIO:s.

3) B mpoOupky BHectu 3-5 kamens conu mapranma (II) m moGaButk 2-3 kamau pacTtBopa
runoxjopura Hatpus. OTMETHTD BbIJENIEHHE ocaka okcuaa mapranna (IV) u razoo6pasznoro xiopa.
CocTaBuTh ypaBHEHHE pEaKLUU.

JlaGoparopHuasi padora Ne§ «JaemeHTshI 6, 7 rpyniny

Ienb: o03HAKOMJIEHHE C XUMHYECKMMM CBONCTBAMM 3JIEMEHTOB 6 M 7 TIpynn MU HX
COCTUHEHUN.

OneIT 1. B3anmoaeiicTBHe MapraHina ¢ KMCJI0TaAMH

HcnbiTaTh 1eficTBUE Ha MapraHel pa30aBiIeHHbIX U KOHIEHTPHUPOBAHHBIX PACTBOPOB KUCIIOT:
COJISIHOM, CepHOM, a30THOW. JIyis 3TOro B3sATh IIECTh NPOOHPOK, TOMECTUTH B KaXIYIO
METAJUINYECKUHA Maprasel, J00aBUTh COOTBETCTBYIOLIME KHCIOTHl PAa3IMYHON KOHLEHTPALHH.
3anucarp HabmoaeHus. Hanucare ypaBHenus peakiuii. CaenaTh BEIBOJ 00 OTHOIIEHUH MapraHia K
KHCJIOTAM.

OnpiT 2. KayecTBeHHbIE peakuuu HA HOHBI Mn2*



1) B npobupky ¢ pactBopoMm conu Mmapranua (II) no6aButh pacTBop Cynb(una aMMOHUS.
OtmeTuTh LBET ocagka. Hanmucarh ypaBHEHUE pEaKIvH.

2) B mpobupky momMecTuTh HEMHOTO Topolika okcuaa cBuHma (IV), nob6aBute 5-6 kamnenb
KOHIICHTPUPOBAaHHOW a30THOW KHCJIOTHI, HECKOJBKO Kamelb pactBopa coiu wmapranmna (II).
Conepxxumoe TpOOUPKH HArpeTb 00 KUIIEHHS, 3aTeM OCTyAuTh. OTMETHTh OKpacKy pacTBopa,

xapakTepHyo 1uig HoHOB MnO . CocTaBUTh ypaBHEHUE PEaKILUH.

OnpIt 3. Ilosnyyenue u cBoiicTBa ruapokcuaa mapraaua (1)

Brectu B mpoOHpKy pacTBOp CONMU MapraHiia U Jo0aBUTh PacCTBOP THAPOKCHAA HATPHS.
OtMeTuTh 1BET ocajka. [lomydeHHbIH 0calok IEPEHECTH B ABE MpoOupku. MccaenoBaTh OTHOIICHHE
ruapokcuaa mapranua (II) x pactBopam constHOM KHCIIOTBI M TuApokcuaa Hartpus. Hanucars
ypaBHEHUS PEaAKIUM.

OnbIT 4. OKHCIHUTEIBHO-BOCCTAHOBUTE/IBHAA IBOHCTBEHHOCTH OKcHaa mapranna (IV)

1) B mpobupky momecTuTh 2 MuKpommareias okcuaa mapranna (IV), mpuimts pacTBOpsI
cepHoil kucIoThl U cynb(dara xene3a (II). 3anucars HaOmIOAEHUS M ypaBHEHHE peakinuu. Kakue
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA IposiBisieT Mapranert (I1V)?

2) CruiaBuTh B HEOOIBIIIOM TUTJIE HUTPAT Kallusl C TUAPOKCHIOM Kanwus. B pacriias 106aBuTh
HECKOJIbKO KpYIMUHOK okcuaa Maprania (IV). 3anucate HaOI01eHNs U ypaBHEeHHEe peaknnn. Kakue
OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOICTBA MposiBiisieT mapranen (IV).

OnpiT 5. OxucaureabHbie cBoiictBa mapranua (VII) m BiaMsiHMe cpeabl Ha CHILY
OKHMCJIUTEJIA

1) B npoGupky ¢ pacTBOpoM INepMaHTaHaTa Kayusl IpuOaBuTh pacTBop coiu Maprania (II).
OTMeTUuTh U3MEHEHUE OKPACKH PAacTBOPA U MOSABJICHHE Ocajka. Hanmucars ypaBHEHHE peaKlnH.

2) B npoOupky BHECTH pacTBOp ME€pMaHTraHaTa Kajusi, MpHOaBUTH 2 Kariy pa3z0aBIeHHOTO
pacTBOpa CepHOIl KUCIOTHI U PacTBOP MEPOKCHAA BOAOPOJA 10 U3MEHEHUs! okpacku. OnpeneanTb
BBIICIISIOLIMICA a3 TIIEIoLIel JIydanHoi. HanucaTe ypaBHEHUE peakinu.

3) B Tpu npoGupky BHECTH 110 HECKOJIBKO Kallelb pacTBOpa epMaHTraHaTa Kanus. B mepByro
npoOUpKy M00aBUTH PacTBOp pa3z0aBICHHON CEpHOW KHUCIOTHI, BO BTOPYIO — BOAY, B TPEThIO —
pacTBOp MmIeIoYd. 3aTeM B KaXAYI0 MPOOMPKY M00aBUTH pacTBop BoccTaHOBUTENS (NaxSO; mim
NaNO). Hanucare ypaBHeHus peakiuif. Mcronb3ys TaOmuIly CTaHAAPTHBIX OKHUCIHTEIbHO-
BOCCTAHOBUTENbHBIX TOTEHIIMATIOB, OOOCHOBaTh, B KaKOH Cpele OKHUCIUTENIbHbIE CBOWCTBA
NepMaHTraHaTa MPOSBIISIOTCS 00Jiee CHITLHO.

OnplIT 6. Ilonnyyenue u cBoiicTBa coennnennit xpoma (I11)

Buectu B npoGupky 5-6 kanens pactBopa conu xpoma (I11) u nmpunuBate kK HeMy Mo Karuisim
pacTBOp ILEJIOYH 10 NosABIeHus ocagka. OTMeTuTs ero 1BeT. CoOCTaBUTh ypaBHEHUE PEAKIIHH.

Copepxumoe MPOOUPKHU pa3AeTUTh Ha JABe YacTu. K OHON YacTH MPUIIMTH PACTBOP CEPHOU
KHUCIIOTBI, K JOpyroil — pactBop mieno4yu. CpaBHUTH IIBET MOJYy4YEHHBIX pacTBOpoB. CoCTaBUTH
YpaBHEHUs PEaKLIUiA.

B mpobupky, cogepkamryro pactBop rekcaruapokcoxpomarta (II1)-mona, mpuimthk pacTBop
KACIOTHL 10 oOpasoBanusi ocaaka Cr(OH)s;. CoctaButh ypaBHeHHe peakiuu. Crenars BBIBOZ O
xapakrepe rugpokcuaa xpoma (III).

OmnbiT 7. BoccTaHOBHTE/IbHBIE CBOHCTBA coequHeHuit xpoma (1II)

Braectn B mpoOupky 1-2 kammm pactBopa comu xpoma (III) m moGaButh mienouyu a0
pacTBOpeHUs 00pa3ylomIerocs BHAYalle oOcajka TuApokcuaa xpoma. [lomydeHHBIH pacTBop,
conepxamuii rekcaruapokcoxpomar (I1I)-uoH, paznute B Tpu npodbupku. B ogny u3 HUX 100aBUTH
XJIOPHOW BOJIBI, BO BTOPYIO — OPOMHOW BOJBI, B TPETHIO — PAacTBOp Inepokcuaa Bopopona HzOs.
Harperp mpoOupkH, OTMETHTh H3MEHEHHE IIBETa pacTBOpOB. HamumcaTe ypaBHEHHUS peaKIHUi
okucnenus xpoma (III) B xpoma (VI) B npucyTCTBUM 1IEN0YH:

[Cr(OH)6]* + 20H" - 3¢” > CrO; + 4H0.

OmnbiT 8. OkucauTEIbHBIE CBOICTBA coennHennii xpoma (I1I)

K pactBopy comu xpoma (III) 106aBUTE CONSTHOM KUCTIOTHI U Pa3IeTUTh COJAECPKUMOE Ha JBE
npobupku. OaHY TPOOUPKY OCTaBUTH JJSi KOHTPOJS, B APYTYIO MOMECTUTh 2-3 KycOuKa IMHKA,
IPUWINTH HEMHOTO O€H30J1a U 3aKpbITh €€ MPOOKOH ¢ TpyOKOM, KOHEL KOTOPOH OMYCTUTh B BOIY.



UYepe3 HECKOIBKO MUHYT HAOII01aTh M3MEHEHHUE 1IBETA pacTBOpa. YKa3aTh, 3aU4€M HAJIUBAETCS CIIOH
OeH3oJ1a 1 OTBO/IHASA TPyOKa ommyckaercs B Boay. Hamucars ypaBHEHUE peakiiHy.

OnbiT 9. OkucauTEIbHBbIE CBOMCTBA coennHennii xpoma (VI)

1) Baectn B nBe mpoOupku 1o 4-5 Kamellb pacTBOpa AUXpoMaTa Kajus, MOJKUCIUTH €ro
PacTBOPOM CEpPHOI KUCIIOTHI U JOOABUThH B MEPBYIO MPOOUPKY CEPOBOAOPOIHOM BOJIBI, BO BTOPYIO —
M0 KaruisiM pacTBop cynbduta HaTpusi. COCTaBUTh ypaBHEHUS PEAKIIHA.

2) Buectu B npoOupKy 4-5 Karenb pacTBOpa AMXpoMara Kaius, MOJKUCIUTh €r0 pacCTBOPOM
CEPHOM KHUCIIOTHI M IOMECTUTH TYy/1a ke Kpuctaiii conu xkene3a (I11). HaGmomaTe n3MeHenne okpacku
pactBopa. COCTaBUTh ypaBHEHUE PEAKIIUH.

OmnpiT 10. XpoMaTsl U IMXPOMATHI

1) B npoGupky ¢ 3-4 xamisiMu pacTBopa Xpomara Kajus J00aBUTh CTOJBKO K€ pacTBOpa
cepHOM KucIoThl. OTMETUTh W3MEHEHME LIBeTa pacTBopa. HamucaTh ypaBHEHHE peakliM B HOHHOM
dopme.

2) B npobupky ¢ 3-4 kamisiMud pacTBopa AMXpomaTa Kaius T00aBUTh HECKOJIBKO Karelb
pactBopa mienodu. OTMETUTh MU3MEHEHHME OKpacku pacTBopa. HamucaTh ypaBHEHHME PEaKIUHU B
HOHHOU (opMme.

Omnpit 11. ITonyyenune MoJIn01eHOBOI KHCJI0THI M H3Y4YEHHE ee CBOICTB

B mpoOupky BHecTH 3-4 Karuim HachIIICHHOTO pacTBopa Mosmbata ammonus (NH4)MoOs u
OCTOPOKHO MO KaIuIIM J00aBISATh KOHIEHTPHUPOBAHHBIM PACTBOP CEPHON KUCIIOTHI 10 BBINAJCHUS
6enoro ocanka. McnbITaTh €ro OTHOIIEHHE K PACTBOPY T'MIPOKCH/Ia HATPUS U K KOHIIEHTPUPOBAHHOM
cepHoM kucnore. Hanucars ypaBHEHUS peakLUi.

OnpIT 12. O0pa3oBanne «MOJUOAEHOBOW CHHI)

B mpoGupky BHectn 3-4 kamiam pacTBopa MonubOaara ammoHus. JloGaBuTh 2-3 Karum
pacTBoOpa CONSTHOM KUCIIOTHI U TI0 KaruIsiM pacTBOp XJyiopuaa osiosa (1) mo mosiBieHus cuHel oKkpacku
cmecu oT M020s5 1o MoOs.

OnpiT 13. Tlosryyenune BoJIb(PPaMoBOii KHCIOTHI M U3YyUYeHHE ee CBOMCTB

B npo6upky HamuTh 3-4 Kamiu HachILIEHHOTO pacTBopa Boib(ppamaTta Hatpus NaaWO4 u
OCTOPO’KHO J0OABHUTH 3 Karull KOHIICHTPUPOBAHHOTO PAaCcTBOpa CEpHOM KUCIOTHI. [IpoOupKy ciierka
HarpeTb. OTMeTuTh 1BeT nojydeHHoro ocagka WOz -nH>O. HcnbiTaTh €ro OTHOILIEHHE K PacTBOPY
TUJPOKCHIA HATPUS U K KOHIIEHTPUPOBAHHOM cepHOM kucioTe. COCTaBUTh YPaBHEHHUS PEAKIIMiA.

OnbIt 14. [TonyyeHue «BoJIb(PaMOBOIl CHHI

B cyxyro npoOupKy BHECTH HECKOJIBKO KpHCTAIIIOB BoJib(ppamara ammouus (NH4)2WO4 u 2-
3 kpucrama xmopuga onosa (II), m06aBUTH HECKONBKO Karleldh KOHIICHTPUPOBAHHOW COJITHOMN
KHUCJIOTBI JI0 TIOSIBJIEHUS WHTEHCHUBHO-CMHEIO OKpAIllMBAHUS «BOJb(PPAMOBOIl CHHU» CIIOKHOTO
coctaBa oT WO2 10 WOs.

JlaGoparopuasi padora Ne9 «aementsi 8-10 rpynm»

Ienb: 03HaAKOMIIEHUE C XMMUUECKUMHU CBOMCTBAMU JIEMEHTOB 8-10 rpyI U UX COeTMHEHUH.

OnbiT 1. O6pa3oBanue ruapoxcuaos xkeje3a (II) u xemesa (I11)

1) K pactBopy conu >xene3a (1) 106aBasSTh MO KaruisiM pacTBOp IIEIOYU A0 00pa3oBaHUS
ocanka ruapokcuaa xenesa (1), KoTopsiil OBICTPO OKHUCISIETCS KUCIOPOIOM, MPUCYTCTBYIOIIUM B
pactBope, B ruapokcus xenesa (I11). 3anucats HaOMIOACHNS U HANTUCATh YPABHEHUS PEaKIIUM.

2) K pactBopy comu xene3a (III) mpubaBuTh pacTBOp amMMuaka, HaOMOAaTh 00Opa3oBaHUE
ocaaka ruapokcuaa xenesa (I1I). Hanucate ypaBHeHue peakuuu.

OnpIT 2. O0pa3oBanue rugpokcuaoB kodvaabrTa (II) u kodaabTa (I1I)

K pactBopy xuopuaa (cynabgara) kobansta (II) mobaBuTh pactBOp mIenouu, HaOIIOAATH
BbimazieHue ocagaka ocHoBHOUM comr CoOHCI (mmm (CoOH)»2SO4). TlonmelicTBOBaTh Ha MOTYYCHHBIN
0CaZioK M30BITKOM IenoYn M Harperb. UYro HaOmogaercs? COCTaBUTh ypaBHEHHUS PEAKIIMM.
[IpobOupky c ocagkom ruapokcuaa kobampTa (II) ocTaBUTH Ha BO3MyXe, O M3MEHEHHIO IIBETA
Habro1aTh 0OpazoBanue ruapokcuaa kodansra (I11). Hanucars ypaBHeHUs peakuuid.

OnpiT 3. BoccTaHOBHTE/IbHBIE CBOIICTBA coequHeHn i xkene3a (I1)

1) B mpobupky BHeCTH pacTBOp IepMaHraHata Kajus, MOJKUCIUTh pa30aBICHHON CepHOM
KHCJIOTOW M 7100aBUTH pacTBop cynbdara xkeine3a (II). Kak m3amenwmnace okpacka? B momydeHHOM



pacTBope onpenenuTh HoH Fe’' kauecTBeHHOH peakiuell ¢ THOMAHATOM (POJAHHIOM) aMMOHHS
NH4SCN. Hanmcats ypaBHEeHUsI peakiuii 1 HaOJII0ICHHUS.

2) Baectu B mpoOupKy 3 Karuid pacTBOpa AMXpOMAara Kajus, MOJKUCIUTH pa30aBlieHHON
CEepPHOM KUCITOTOW M MPHOABIIATH MO KarisiM pacTBOp cynbdata xenes3a (II). 3anucars Habm01eHMS
¥ COCTaBUTh ypaBHEHUE PEAKIIUU.

OnpIT 4. OKUCANTEIbHBIE CBOMCTBA coeqnHeHun i xene3a (I11)

B Tpu npoGupku BHecTu 4-5 xamnens pactBopa xjopuna xenesa (I1I). B mepByro npobupky
00aBUThH PACTBOP MOAN/IA KAJUsl, BO BTOPYIO — CEPOBOIOPOIHON BOJIBL, B TPETHIO — OPOCUTH KYCOUYEK
[IUHKA. 3anvcaTh HAOMIOCHNS U YPaBHEHUS PEaKIUil.

OnpIT 5. I'uaposu3 coJiei keje3a, KO0AJIbTa, HUKEJIS

B uerpipe mpoOMpPKM BHECTH AWCTUUIMPOBAHHYIO BOAY U J00aBUTH TO HECKOJIBKY
KPUCTAJUTMKOB coJiel (pasznensHo): sxenesa (I1I), sxenesa (II), kobanwsra (I1), Hukens (II). Mcnons3ys
WHJIUKATOpBl, omnpeneauts pH pactBopoB. Hammcars ypaBHeHHMs peakuuid B HOHHOM H
MOJIEKYJISIPHOM BH/IE.

OneIT 6. Peakuuun orkpbiTus nonos Fe?t, Co**, Ni**

1) K 2 xkammim pactBopa conu xene3a (II) moGaBeTe paBHBIE 00BEM pacTBopa
rekcanuanodeppara (III) xammua. HaGmionmate 3a oOpa3oBaHMEeM ocajka TypHOYJIEBOH CHHH.
CocTaBuTh ypaBHEHHE pEaKLUU.

2) B npoOupky HamuTh 3 Kariau pactBopa xjopuna kodansrta (II) u mo 5 kamens pactBopa
YKCYCHOHM KHCIIOTHI U HUTPHUTA KaJus: BBINAJACT JKENTHIM Ocaqok rexcaHutpuTokobamprara (I1I)
kamusi. CoOCTaBUTh YpaBHEHUS PEaKIIHii, UMes B BUAY, YTO BHadalie 00pa3yeTcs a30TUCTasi KHCIIOTa,
koTopas okucisieT non Co?" ¢ obpasoannem Co(NOs)s, a moCaeIHNH ¢ N30BITKOM HUTPUTA KaIHs
JTa€T KOMILJIEKCHOE COEIMHEHHUE.

3) PactBopuTh B 3-4 kamisax Boabl 3 kpucTtawia xjaopuaa aukens (1I) u mpubaButh 1mo karmism
25%-HbIi1 pacTBOp aMMHaKa JI0 pacTBOPEHUS IEPBOHAYAILHO 0Opa3zyromierocs ocaaka. Kakos nser
XapaKTepeH JJIs TeKcaaMMUHHUKeb-uoHa? COCTaBUTh YpaBHEHHE PEaKIUH.

JlaGoparopuas padora Nel0 «uaementsi 11, 12 rpynm»

Ienab: o3HAKOMIIEHHE C XMMHYECKMMM CBOilcTBaMM 3yeMeHTOB 11 m 12 rpynn um ux
COCTUHEHUN.

OmnpiT 1. OTHOIEHHE MU K KHCJI0TaM

[TomecTuTh B IATH IPOOUPOK HEMHOTO MEIHBIX CTPYXkEK U 100aBUTh 1o 10 Karnenab pacTBOPOB
kucnot: B nepByio — H>SO4 (koHIl.), Bo Bropyto — HoSO4 (paz6.), B Tpetbio — HNO3 (koHil.), B
yeTBepTyr0o — HNO3 (paz6.), B maryro — HCI. Yro npoucxomut? Hammcath COOTBETCTBYOIIME
YpaBHEHUS PEAKIUH U 1aTh OOBSICHEHHUS.

OnpIT 2. [Tonnyyenue meau u3 pactsopa cyjabgpara meau (I1)

B npoGupky HanuTh okoj0 5 Mi pactBopa cynbdara mMeau (II) u omycTHTH Kene3HyIO
ckperniky. Yepesz 10-15 MuHYT OTMETHTH 0Opa3oBaHHE HajeTa MeAu Ha ckpernke. OOBSCHUTH
HAOIIO/IEHUSI M COCTAaBUTh YPABHEHHE PEAKIUH.

OnpIt 3. Ilonyyenue oxkcuna meau (II) u ero cBoiicTBa

K mnebGonpmomy o0beMy ropsiuero pactBopa cyibdara menu (II) mpunute u30bITOK
ruapokcuaa HaTpus. PeaknmonHyro cMmech HarpeTh. Uto HabOmromaercs? IlomydeHHBIN ocamgok
pa3[eNnuTh Ha JIBE YaCTH U HCIBITATh €r0 OTHOIICHHWE K KHCIOTaM M OCHOBAHUS, MPHIUB B OJHY
MPOOUPKY — CEPHON KUCIIOTHI, B APYTYIO — ruApokcua HaTpusi. COCTaBUTh ypaBHEHUS PEaKIIHii.

OneIT 4. KoMILIeKCHBIE COeTUHEHUS MeaHn

[TomecTuTs B ipobupky 3 karmum cynabdara menu (I1), 3aTem mpudaBuTh 2 Karum ruapoKCcHia
amMoHus. HaOmonare Beinagenue ocaaka ocHoBHOM coiau [CuOH]2SOs. OTMETHUTD IIBET OCajiKa H
3anucaTh ypaBHEHUE PeaKlnu.

K monydgeHHOMY 0caaky mpruOaBUTh H30BITOK KOHIIEHTPHUPOBAHHOTO PacTBOpa aMMuaka. Yo
HaOmrogaeTcs? 3anucaTh ypaBHEHHE PEaKIMK MOdydeHus cynbdara terpaammuamenu (11).

Omnpit 5. IlosrydyeHune oxkcuaa cepedpa



B npobupky k 1 kamne nutpata cepedbpa (I) mobGaButh 1-2 kammm pacTBopa TMAPOKCHIA
Hatpus. Uto Beifensercs? HanucaTs ypaBHEHHE peaklnK, YIUTHIBasA, YTO THApOKcu cepedpa (1) e
CYIIECTBYET, a MPOAYKTOM peakuuu sBisiercst okeun cepedpa (I).

OnbIT 6. KoMIuIeKkCHbIE coefMHEHHS cepedpa

1) K 1 kanne pactBopa HUTparta cepedpa nmpuOaBUTh 2 Karlld pacTBOpa XJIOPHIA KaJHsl I
HaTpuda. K monydyeHHOMY ocaaky nOpuOaBUTh pacTBOP THUIPOKCHIA AaMMOHHUS JI0 IIOJHOTO
pacTBopeHus ocazka xysopuaa cepedpa (I). HanucaTs ypaBHEHHS peakiiuid.

2) IMomyuuts ocamok xjopuma cepedpa (I). 3arem mo kamisM npuOaBIATH PacTBOP
tuocynbdara HaTpust NarS>03 710 moaHOro pacTBOpeHHs ocajnka. Hamucarh ypaBHEHUs peaKIuH
MOJTyYeHUs! AUTUOCYIIb(haToapreHTaTa HaTpusl.

OnpiT 7. OTHOIEHME HMHKA, KAAMUSA M PTYTH K BOJAe U KHCJI0TaM

1) Beimucarpy 3HA4eHHWS] CTaHAAPTHBIX AJIEKTPOIHBIX moTeHImanoB Zn, Cd, Hg. Kakue u3
METaJVIOB JOJKHBI BBITECHSATH BOAOPOJA M3 BOAbI M KHUCIOT? COCTaBUTh YpaBHEHHS peaKlMid
B3aMMO/JICUCTBUS METAJUIOB C BOAOW. [loueMy OHM MpakTUUECKH HE BBITECHSIOT BOAOPO U3 BOABI?

2) B mectb mpoOUPOK MOMECTUTH IO KYCOUKY TPaHyIHPOBAHHOTO [IUHKA U TIOJICHCTBOBATH B
OTJIEIbHOCTH Pa30aBIEHHBIMU U KOHLIEHTPHUPOBAaHHBIMU PACTBOpPaMH COJISHOM, CEpHON M a30THOM
kucnotr. HaOGmromate mpoucxopsimue siBieHus. COCTaBUTh YpaBHEHHS PEaKIUil. AHAIOTHYHBIC
OTBITHI TpoBecTH ¢ kaamueM. CocTaBUTh ypaBHEeHHs peakiuil. C KakuMH KHUCJIOTaMU pearupyer
pTyTh (TeopeTnueckn)? CocTaBUTh YpaBHEHUS PEAKLUH.

OnpIT 8. PacTBOpeHre HUHKA B 1IEJI0YH

B npoOupky moMecTUTh HEMHOTO IIUHKA, MPWIATH KOHIIEHTPUPOBAHHBIN PACTBOP MIEIOYH U
OCTOpPOKHO Harpeth. Kakoii ras Beigensercs? CocraButh ypaBHeHHe peakiuu. [Touemy Cd u Hg e
pacTBOpPSIOTCA B pacTBOpax Liesioueii?

OnpIT 9. IlosiyyeHHe ¥ CBOMCTBA THAPOKCHI0B HMHKA U KAAMUS

B nBe mpoOupku, copepkaliue COOTBETCTBEHHO pPACTBOPBI COJNEH LMHKA M KaaMHA,
00aBJIATH N0 KaIiIM pa30aBJIeHHbII pacTBOP LIEIIOUU JI0 MOSBICHUS 0CcaaKoB. OTMETUTH UX IIBET.
HcnbiTaTh MOTyYEHHBIE THAPOKCHABI PACTBOPAMH KHCIOTHI M 1Ieno4yd. COCTaBUTHh ypaBHEHHS
peakmuii. OOBSICHUTH pa3IMuus B KHCJIOTHO-OCHOBHBIX CBOMCTBAX THIPOKCHIOB.

Oneit 10. 'maposans cosei nMHKA, KAAMUs, PTYTH

B tpex mpoOupkax, coaeprxkaniux HeOOIbIIOW 00heM BOIBI, PACTBOPUTH COOTBETCTBEHHO I10
HECKOJIbKY KPUCTAJUTMKOB cosiell nuHKa, Kagmus, pTytd (II). McmeitaTh pacTBOpBI JTaKMYyCOBOU
Oymaroi. CoCTaBUTh YpaBHEHHUS THIPOIN3A COJICH.

OmnbiT 11. KoMIiekcHbIe cOeIMHEHNS 3J1eMEHTOB MOATPYNNbI IHHKA

B mpoOupky BHecTH 2-3 karu pactBopa Hutpata prytH (I11) m o0aBIATh 10 KaruisiM pacTBOp
nonuaa Kamus 10 oopazoBanus ocaaka Hglo. Ormeruts nBeT ocanka. K ocanky 100aBuTh 30BITOK
pactBopa KI no pacrBopenus ocanka. Hamucath ypaBHeHue peakuuu B3aumogerctBusa Hgly c
u30biTkOM KI, TpuHSAB KOOpIMHALIMOHHOE 4YHCIO pTyTd paBHoe 4. Hamucate ypaBHEHHE
JUCCOLMAIIMU TIOJTYYEHHOT'O0 KOMIUIEKCHOTO HOHA.

[Tonmy4ennslif pacTBop TeTpaitogoruapaprupara (I1I) kamus pas3aenuts Ha aBe yact. K ogHoi
J00aBUTh HECKOJIBKO Karejdb pacTBOpa IIEJI0UYH, a K APYrod — CepoBOIOPOIHON BOAbl. OTMETHTH
HaOJr01eHUs U OOBSICHUTH TIOJTY4YEHHBIC PE3YJIbTATHI.

OnpiT 12. KayecTBeHHbIE peaKIIMU HA HOHBI IMHKA, kKaamus, pTyTH (II)

1) Ha xycouek ¢uiabTpoBaJIbHON OymMaru HaHECTH HECKOJBKO Karelh pacTBOPOB HUTpATa
nrHKa U HuTpata kobanbTa (II). [MoacymuTe Oymary Ha TUIaMEHH TOPEJKH U 3aTe€M MPOKAJIUThH B
TUrie. 3eJIeHbIH IBET 30JbI CBUACTENILCTBYET 00 00pa3zoBanuu 1uHKara kodansra (II):

Zn(NQO3)2 + Co(NO3)2 — CoZnOs + 4NO2 + Oz

2) B npoGupky ¢ pacTBOopoMm coyid ITuHKa (2-3 Karum) JD00aBUTH CTOJBKO K€ pacTBOpa
K4[(Fe(CN)s]. Ormeruth uBer obpasyromierocs ocaaka KoZns[(Fe(CN)sl2, HepacTBOpUMOro B
COJISTHOM KHMCIJIOTE, HO pacCTBOPUMOTO B 1Ienodax. COCTaBUTh YpaBHEHHUE PEAKIUH.

3) B npoOupky ¢ pactBopom comnu kagmust 100aBuTh pactBop Ka[(Fe(CN)s] mo oOpasoBanus
ocanka Cd[(Fe(CN)g], pacTBOpMOro B CHJIBHBIX KHCIOTaX. OTMETHTH IBET OCajJKa, COCTABUTH
YpaBHEHUE PEaKLIUHU.



4) K pactBopy cynembl HgCl, mpunuts paBHbiii 00beM ammuaka NH4OH. O6pasyercs ocanox

HgNH>Cl. OrmetuTs ero niset. COCTaBUTh YpaBHEHUE PEAKIIHH.

5) Ha pactBop Hutpara pryru (II) moxmelicTBoBaTh pacTBOPOM XpoMaTa Kaiaus 0

obpazoBanus ocajnka. COCTaBUTh ypaBHEHUE PEAKIIUHA U OTMETUTH I[BET OCAJIKA.

Kpurepun oueHKH 0TYETOB K J1a00paTOPHbLIM padoTam:

- 2 Gasuta BBICTABIISIETCS CTYIEHTY, €CJIM OTUET BHITIOJIHEH 0€3 3aMEeYaHuii;

- 1,5 Gasa BBICTaBISIETCS CTYIEHTY, €CIIU B OTYETE COJEPKATCS HEOObIINE HETOUETHI,
- 1 63.)1)1 BBICTABJIAACTCA CTYACHTY, CCJIIM B OTYCTC COACPIKATCA CYIICCTBCHHBIC OH_II/I6KI/I,
- 0,5 6anna BBICTABISIETCS CTYJICHTY, €CITM OTYeT He opopMIiIeH, HO paboTa BBITIOJIHEHA.

7.2.2. KoMILJIEKT BOIIPOCOB JJIS 3aIIUTEI JIA00PATOPHLIX padoT

Ne i/m | Bonpochl

Cemectp 1. Kypc «O0mas u Heopranudeckas xumus 1)

Moayas 1. CTpoeHne U CBOMCTBA BelIeCTBA

Jlaboparopnast pabora No 1. OCHOBHBIE KJIACCHI HEOPTaHUYECKUX BEIIECTB

1 OCHOBHBIEC TIOHATHS XUMHH: MOJIEKYJa, aTOM, 3JIEMEHT, BEIIECTBO (IIPOCTOE, CIOXKHOE),
sMIupHYecKasi, rpapudeckas, MOJIeKyIsIpHas (opMysbl BEIIECTBA, XUMHUYECKas pEaKius,
CTEeXHOMETpUUecKuid K03 uumeHt

2 Knaccudukammss um HOMEHKIATypa HEOPraHMYECKHX COCTUHEHHH: OKCHIBI, KHCIOTHI,

OCHOBaHMS, COJIU

Jlaboparopnast pabora No2. OnpeneneHue MOJIIPHON MacChl SKBUBAJIGHTA METaJlIa

1 Crexuomerpusi. 3aKOHOMEPHOCTH WM3MEHEHHsSI M CIOCOOBI OMpEeiICHUsT KOJIWYECTBa
BerecTBa. OCHOBHBIE ompeseneHus: GopMylibHas €IWHUIA BEIIECTBA, MOJIb, IIOCTOSTHHAS
ABorajapo, MoJsipHasE Macca, MOJISIpHBIM 00beM, MoJiIpHasT Macca XUMHUYECKOTO
OKBHUBAJICHTA, MOJIHpHI:II\/'I O6’beM XUMHWYCCKOI'O DKBHUBAJICHTA.

2 KonuuecTBeHHBIE 3aKOHBI MPOTEKAHUS XUMHUECKUX PEaKIIMii: COXpaHEHUSI MacChl BEIIECTB,

IIOCTOAHCTBA COCTaBa, KpaTHBIX OTHOH_IeHI/II‘/JI, OG’bGMHBIX OTHOH_IeHI/II‘/JI, ABora;[po U CICACTBUA
n3 Hero, MenpeneeBa-Knaneiipona, oObeIMHEHW Ta30BBIA, MapIUATBHBIX JTaBICHUN
JlanpToHa, 3aKOH SKBUBAJICHTOB.

Monayasb 2. TepmoguHaMuKa 1 KHHETUKA XUMHYECKHX NMPOLECCOB

JIa6o

aTopHas pabora Ne 3. OnpenencHue SHTATBITANA PEAKITUU

1

OcHOBHBIEC NOHATHS U ONPEIEICHHUS XUMUYECKOW TEPMOJUHAMMKHU: TEPMOAMHAMHYECKAS
cucreMa (M30JMpPOBAaHHAs, OTKPHITas, 3aKpbiTasi), (a3a, TOMOTEHHBbIE M TETEPOTreHHBIE
CHCTEMBI, IapaMeTpbl COCTOSIHUSA (IKCTEHCUBHBIC, UHTEHCUBHBIE), ()YHKIIUU COCTOSHUA,
XUMHYECKMM  TEPMOAMHAMMUYECKHH  IpoLecC  (CaMOINpPOM3BOJIbHBIN, PaBHOBECHBIH,
HEpPaBHOBECHBIN), (pa30BbIil IEpexX0, BHYTPEHHSIS SHEPTHs, TEIUIOTa, paboTa

IlepBbIii 3aKOH TEPMOAMHAMHUKM U €ro NPHWIOKEHHE K MpoleccaM B HACaIbHOM Tase:
U30XOPHOMY, U30TEPMHUYECKOMY, H300apHOMY

[lonarue TteroBoro s¢¢exra XUMHUYECKOHW peakIMuu: TeioBo 3ddekr peaxiuw,
TEPMOXMMHYECKOE ¥ TEPMOJMHAMHUYCCKOE YPaBHEHHUS, CTAaHIapTHBIC TEPMOAMHAMHYECKIE
YCJIOBHS, CTaHJApTHAsI SHTAIBINS PEaKIINU

CTaH,Z[apTHBIe OHTAJIbIINHN 06p3.30BaHI/I$I 1 CropaHud BCIICCTB

3akoH I'ecca u ciencTBUA U3 HETO

Bropoii 3aKk0H TepMOIMHAMUKN. DHTPONUS KaK (PYHKIUSI COCTOSHUS CUCTEMBI

Tpernii 3aKOH TEPMOTMHAMHUKU. AOCOIOTHBIC 3HAUCHUSI CTAHIAPTHBIX SHTPOIHA BEIIECTB
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Kpurepun HarmpaBiI€HHOCTH CaMONPOM3BOJIBHOTIO IPOLIECCA B 3aKPBITOM cUcTEME

Jlaboparopnast pabota No 4. CKOpOCTh XUMHUECKHX PEAKIHH. XMMHUYECKOE PABHOBECHE

1

Kunernka xumuueckux peakiiuii. OCHOBHBIE TOHSTHUS U ONPEICTICHUS

2

OCHOBHOM NIOCTYJIAT XMMHUYECKON KHHETUKU
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Bnusinue temnepaTypbl Ha CKOPOCTh XUMHUYECKHUX PEaKIHi

4 Teopernueckue NPeCTaBICHUS O CKOPOCTSAX AJIEMEHTAPHBIX PEaKIHil

5 Oco0CHHOCTH KMHETUKH TeTEPOTeHHBIX peaknuii. Peakiuyn Ha rpaHmile pasnena TBEpAoe
TEJIO0 — T'a3 ¥ TBEPJAOE TEJO — KUJIKOCTh

6 OcHoBbl KaTanu3za. OCHOBHbIE TOHATHS M oOmNpeneieHus. MeXaHu3Mbl NPOTEKAHUS
KaTaJIUTUYECKUX PEAKLIMI

7 Xumudeckoe paBHoBecue. OOparumple W HEOOpaTHUMbIE XUMHUYECKHE PEakiuu. Bumbl u
OCO6€HHOCTI/I XUMHUYCCKOI'0 PAaBHOBCCHA. KonuuectBennsnie XapPaAKTCPUCTHUKU XUMHUYCCKOI'O
paBHOBECHS

8 Brusinue pasnuyHbix (akTOpoB Ha XUMHYeckoe paBHOBecue. OCOOCHHOCTH OMUCAHUS

PABHOBCCHS B F€CTCPOIrCHHBIX CUCTEMAX

Monayab 3. PacTBOpBI M JIEKTPOXUMHYECKHE NMPOLECCHI

Jlaboparopnas pabota Ne 5. [lpuroroBieHre pacTBOPOB 3aIaHHOIN KOHIICHTPAINH

1

OO6mue cBoiicTBa pacTBOpoB. OCHOBHBIC MOHSTHS M ONIPEIACIICHUS

2

Crioco0bI BhIpaXKEeHUsI KOHIICHTPALUU PACTBOPOB
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TepMoagrHAMUYECKHE XapaKTEPUCTHKH MpoIiecca 00pa3oBaHus paCTBOPOB

=
)
(@)
o

aTopHas pabora Ne 6. PacTBOpBI 3JIEKTPOIUTOB

KosnuraruBHbie cBolicTBa pacTBOPOB

Bnusinue pa3nuyabix pakTOpoB HA CBOMCTBA pACTBOPOB JIEKTPOJIUTOB

Jucconmanus cnabbIX JIEKTPOIHUTOB

PacTBOpBI CUIIBHBIX AJIEKTPOIUTOB

HNonnnie PABHOBCCHUA B BOOHBIX pACTBOPAX 3JICKTPOJIUTOB

I'maposnus coneit

IIpounsBeneHne pacCTBOPUMOCTH
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Hanpagienne 0OMEHHBIX MPOLIECCOB B PACTBOPAX AJIEKTPOIUTOB

Jlaboparopnast pabota No 7. OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKITUU

1 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHI

2 MeTo 57eKTpOHHOTO OaaHca

3 MeTton nonypeakuui

4 HanpaBneHnue OKMCINTETbHO-BOCCTAHOBUTEIbHBIX PEAKIINI

Jlabopartopnast pabota No 8. DeKTpOn3 BOIHBIX PACTBOPOB

1 DJIEKTPOAHBIE MPOIECCHI: OCHOBHBIE ONPECICHHS

2 3akonbl Dapanes

3 [ToreHnmanel 3JIEKTPOXUMUYECKOW CUCTEMBI. JIBOMHOM AJEKTPUUECKUN CIION.

4 CraHgapTHBIH BOJOPOIHBIA BJEKTPOA. Psia cTaHAapTHBIX 3JIEKTPOJIHBIX MOTEHIMAIOB
MeTauioB. YpasHeHue HepHera

5 XHUMHUYECKUE U KOHIICHTPAIMOHHBIC TAIbBAHWYECKHE dJIEMEHTHI. DneMeHT Jlanuas-Axoou

6 Onektponus. [loTeHman pasnoxeHus, HoCIeI0BaTEIbHOCTh MPOIECCOB Ha AJIEKTPOIaX

JlaGopatopunas pabora Ne 9. Koppo3ust meranios

1 Knaccudukanust Koppo3nOHHBIX Cpell, pa3pylieHuid u mporeccoB. [lokazaTenn cKopocTu
KOPPO3UH

2 XuMHUYecKasi KOppo3usi: BUJIbl U Pa3HOBUIHOCTH

3 DNIEKTPOXUMUYECKAsE KOPPO3Us: MPUUNHBI 1 MEXAHU3M BO3HUKHOBEHUS

4 3ammTa OT KOPPO3UU: JIETMPOBAHHE METANIMYECKUX MATEpUAJIOB; M3MEHEHUE COCTaBa U

CBOWCTB KOPPO3MOHHOM CpEbl; JIEKTPOXUMHUYECKAS 3aLIUTa: BUJIBI U MEXAHU3M JICHCTBHUS;
3alIUTHBIE TOKPBITHS: BUJIbI, METO/Ibl HAHECEHUS ¥ 00JIaCTH IPUMEHEHUs

Cemectp 2. Kypce «O0masi 1 HeopraHmyeckasi XuMHs 2»

Mopayas 1. s-3semenTsI Ilepuoanueckoii cucTeMbl

Jlabopartopnast pabota No 1. «KoMIisiekCHbIE COSTMHEHUS

1

KomMruiekcHbie coetuHeHus: KiaaccuuKaius, HOMEHKIATypa.

2

CtpoeHue, XuMHIECKUE M (PU3HUECKUE CBOMCTBA KOMITJIEKCHBIX COCTMHCHUM.




Jlaboparopnast pabora No 2. «9nemeHnTsI 1,2 rpynm

1 OOm1ast XapaKTEpPUCTHKA S-2JIEMEHTOB
2 CriocoObI TTOTYIEHUST S-3JIEMEHTOB M X COSAMHEHUN
3 XHUMHUYECKHE CBOMCTBA S-3JIEMECHTOB U UX COCIUHCHUU

4 [IprumeHeHne s-31EMEHTOB M X COCTMHEHUN

Jlaboparopnas pabota Ne 3. «XKecTkoCTh BOJIBI»

1 JKecTtkocTh BOJBI: 001Iasi, BpeMEHHAsl ¥ IOCTOSTHHAS.

2 Crioco0Obl yCTpaHEeHHsI )KECTKOCTH BOJIBI. PacdeT KoJm4yecTBa yMATUUTEIIS.

MogayJas 2. p-3jemenTsl [lepnoanyeckoii cucTeMsbl

Jlaboparopnas padota No 4. «DnmeMeHTHI 13 Tpymmb

1 OO1m1ast xapakTepucTHKa p-31eMeHToB 13 rpynnsl Ilepuoanueckoil cuCTeMsl
2 Crioco0bI mosrydeHust p-3aeMeHToB 13 rpynmsl [leproanyeckoi CUCTEMBI M X COSTMHEHUI
3 XHUMUYECKUE CBOMCTBA P-3JIeMeHTOB 13 rpynibl [lepuoguyeckoil CUCTEMBI U UX COEAUHEHMI

4 IIpumenenue p-anemenToB 13 rpynnsl [lepnonnyeckoil cUCTEMBI U UX COEAMHEHNN

Jlabopartopnas pabora No 5. «DneMeHTHI 14 Tpymmb

1 OOm1ast xapakTepUCTHKA p-31eMeHTOoB 14 rpynnsl Ilepuoanueckoil cuCTeMBl

2 Crioco0bI TosrydeHust p-3aeMeHToB 14 rpynmsl [leproanyeckoi CUCTEMBI M IX COSMHEHUI

3 XHUMHYECKHE CBOMCTBA pP-31eMeHTOB 14 rpynmnsl Ilepnoanueckoil cucTeMbl U UX COEAMHEHUN

4 [Tpumenenue p-3neMenToB 14 rpynmnsl [leproandeckoi CUCTEMBI M MX COCTMHEHUIN

Jlaboparopnas pabota No 6. «DmeMeHTHI 15 rpymmb

1 OO1m1ast XxapakTepUCTHKA p-31eMeHToB 15 rpynnsl Ilepruoanueckoil cucTeMsl

2 Crioco0bI mosTydeHust p-3aeMeHToB 15 rpynmsl [leproanyeckoi CUCTEMBI M X COSTMHEHUI

3 XHWMHUYECKHE CBOMCTBA P-371€eMEHTOB 15 rpynmnsl Ilepnoanueckoil cucTeMbl U UX COEAMHEHUN

4 [Tpumenenue p-3neMenToB 15 rpynmnsl [leproandeckoi CUCTEMBI M MX COCTMHEHUIN

Jlaboparopnas pabota Ne 7. «OnemenTs 16, 17 rpynm»

OOm1ast xapakTepuCTHKa p-31eMeHToB 16 rpynnsl Ilepruoanueckoil CHCTEMBI

Crioco0bI TosTydeHust p-3aeMeHToB 16 rpynmsl [leproanyeckoi CUCTEMBI 1 IX COSTMHEHUI

XHWMHUYECKHE CBOMCTBA P-31eMeHTOB 16 rpynmnsl Ilepnoanueckoil cucTeMbl U UX COEAMHEHUN

[Tpumenenue p-3neMenToB 16 rpynmnsl [leproandeckoi CUCTEMBI M MX COCTMHEHUI

OOu1ast xapakTepucTHKa p-31eMeHToB 17 rpynnsl Ilepuoanueckoil CuCTeMBI

Crioco0bI TosrydeHust p-3aeMeHToB 17 rpynmsl [leprogndeckoi CUCTEMBI M IX COSTMHEHUI

XHUMUYECKUE CBOMCTBA P-3JIeMEHTOB 17 rpynibl [lepuognyeckoil CUCTEMBI U UX COEAUHEHHI
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IIpumenenue p-anemenToB 17 rpynnsl [lepnoanyeckoil cUCTEMBI U UX COEAMHEHUN

Monayas 3. d-a1emenTsl [lepuoanyeckoit cucremMsl

Jlaboparopnas pabota Ne 8. «DneMeHTsI 6, 7 TPy

O6mras xapakrepuctuka d-aemMeHToB 6 rpynnsl [leproaudyeckoit CUCTEMBI

Crnioco6b1 nostyuenust d-sneMeHToB 6 rpymnsl [leproanyeckoi CUCTEMBI M UX COeTMHEHHUN

Xumudeckue cBoicTBa d-3meMeHToB 6 rpymmbl [leprnoanueckoi CHCTeMbl M X COSAMHEHUHN

[Tpumenenue d-anemenToB 6 rpynmsl [leproandeckoil CHCTEMBI U UX COCTMHEHUM

O6m1as xapakrepucTrka d-ainemenToB 7 rpynnsl [lepuoanyeckoii cucTeMbl

Crnioco6sI mosrydeHust d-37eMeHTOB 7 rpynibl [lepnoanueckoil CHCTEMBl M MX COSTMHEHUN

Xumuueckue cBoicTa d-aneMeHToB 7 rpynisl [leproandeckoi cUCTEMBI H UX COSTUHEHUN
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[Tpumenenue d-anemenToB 7 rpynmsl [leproandeckoil CHCTEMBI U UX COCTMHEHUM

Jlaboparopnas pabota Ne 9. «Dnements 8-10 rpymm»

1 Oomas xapakrepuctika d-anemenTtoB 8-10 rpymnn Ileprnoauueckoil CHCTEMBI

2 Crnioco6s1 mosrydeHust d-snemenToB 8-10 rpynm [Teprogudeckoit CUCTEMBI U UX COCTMHECHHIA

3 Xumuueckue cBoiicta d-anemenToB §-10 rpynn I[leproanyeckol CUCTEMBI M MX COEIMHEHHH

4 [Tpumenenue d-anmemenTtoB 8-10 rpynn [leproaudeckoit CUCTEMBI M UX COCTMHEHUI

Jlaboparopnas paborta Ne 10. «Onementst 11, 12 rpymm»

1 | O6mras xapakrepuctuka d-anemenToB 11 rpynmsl [lepuoandeckoii cuctemsl




Crnioco6s1 mosrydeHust d-snemenToB 11 rpynmel [leproanyeckoit CUCTEMBI 1 X COSTMHEHUI

Xumuueckue cpoicTa d-anemenToB 11 rpynmsl [leproauueckoii CHCTEMBI U MX COSIMHEHHUH

ITpumenenue d-anementoB 11 rpynmsl [lepronnyueckoi cHCTEMBI M IX COSIUHEHUN

O6m1as xapakrepuctrka d-snemenToB 12 rpynnsl Ilepuoanueckoil cHCTEMBI

Crnioco6s1 mosrydeHust d-snemeHnToB 12 rpynmsl [leproanyeckoi CUCTEMbI M IX COSTMHEHUI

Xumuueckue cBoicTBa d-anemenToB 12 rpynmsl [leproauueckoii CHCTEMBI U MX COSIMHEHHUH
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[Tpumenenue d-snemenToB 12 rpynmnsl [leproandyeckoil CUCTEMBI H UX COeTMHEHUN

KpuTtepun oneHkn 3a1uThl 1a00paTOpHBIX padoT:

3a 3ammTy J1abopatopHO paboTHl B (opMe YCTHOrO OTBETa Ha BOIPOCHI MO TEMeE
nabopaTopHOi paboThI CTYACHTY 33a1aeTCsl 6 BOPOCOB: 32 KaXIbIi BEPHBI OTBET CTY/ACHT IMOTyJacT
0,5 6amma. MakcuMaibHOE KOJTMYECTBO 0aJlIOB 3a 3alIuTy JabopaTopHOU paboThl — 3 Gasia.

7.2.3. KoHTpoJbHasi padora

Cemectp 1. Kypc «O0mas u Heopranuveckasi xumus 1>
TunoBble npuMepbI 3aJaHUI

Tema «Ctpoenue atoMa» (KOHTPOJbLHas padora Nel)

Bapuanr 1

Jlst snmementoB 37 u 79 Ilepuoanveckoit TabIUIIbI

3ananue 1 . Onpenenure cocTaB aTOMa: KOJIMYECTBO MPOTOHOB, 3JIEKTPOHOB, HEUTPOHOB.

3amaaue 2. CocTaBbTe JJIEKTPOHHYIO W Tpaduueckyro (opmyny 3JIE€MEHTa, ONMpeaeinTe
CEMENCTBO AJIEMEHTA U BAJICHTHBIE 3JIEKTPOHBI.

3amanue 3. CoctaBbTe (OPMYITY BBICIIIETO OKCHIA M OTIPEICITUTE €T0 XapaKTep.

3ananue 4. Onpenenure HAOOP KBAHTOBBIX YUCEI IS MTOCIICIHETO SJEKTPOHA dJIEMEHTA.

3amanue 5. Onpeaenure MoIOKEHUE IEMEHTa B TIEPHOINYECKON TabJIUIle U CPABHUTE €0
paguyc U 3IEKTPOOTPULATENBHOCTD C PAJANYCAMHU U JIEKTPOOTPHUIATEIIBHOCTIMH COCEIHUX aTOMOB.

Tema «XuMnueckasi cBsi3b» (KOHTpPOJIbHas padora Ne2)

Bapuanrt 1

Hns BemectB LiF, PH3;, BeCly, monw3ysch 3Ha4CHHSIMH O3JIEKTPOOTPHUIIATEIBHOCTEH
JJIEMEHTOB:

3ananue 1. Onpenennure THI CBSI3U B MOJIEKYJIaX.

3amanue 2. PaccMoTpuTe 00pa3oBaHME XUMHUECKOW CBA3M B MOJIEKYJaX IO METOAY
BaJICHTHBIX CBA3EH.

3anmanue 3. Jns TpeTbell MOJIEKYIIbl pACCMOTPUTE THOPUAN3ALUIO IICHTPATIBHOTO aTOMA.

3aganue 4. Onpenenure NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

3anganue 5. CocTaBbTe CTPYKTYpHBIE (POPMYIIBI BELIECTB.

Kpurtepun onieHKH KOHTPOJIBHBIX padoT:
KontponbHas paboTta cocTouT U3 5 3amanuii. 3a Kak10€ BEPHO BBIMOJIHEHHOE 3ajaHue - |
OaJnI.



7.2.4. KoMILJIeKT BOIPOCOB JAJ5 KOJJIOKBUYMOB

Ne i/ | Bonpocekl K KOJJIOKBHYMY

Cemectp 1. Kypc «O0masi u Heoprannueckasi xumus 1»

KoaokBuym 1 mo temam Mmoayias 1 «CtpoeHne W CBOMCTBAa BeleCTBa» W MOAYJA 2
«TepMoanHAMHKA U KHHETHKA XMMU4YECKHX MPOLECCOB)

1 OCHOBHBIC TOHATHS XMMHHU: MOJICKYJIA, aTOM, 3JIEMEHT, BEHIECTBO (TIPOCTOE, CIOXKHOE),
IMIUPHYECKasi, Tpaduueckas, MOJIEKyJIsIpHas (GOpMYJIbl BEIIECTBA, XUMHUUECKAs PEaKIys,
CTEXMOMETPUUYECKHII KOIPDUITUECHT

2 Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX COCIMHEHUI: OKCHIbI, KHUCIOTHI,
OCHOBAHH$, COJIH
3 Crexuomerpus. 3aKOHOMEPHOCTH HW3MEHEHUS U CHOCOOBI OMpeAeNieHUs KOIHYeCTBa

BemecTBa. OCHOBHBIE onpezeneHus: (opMyibHAs €IMHUIIA BEIECTBA, MOJIb, IIOCTOSHHAS
ABorazpo, MoJspHas Macca, MOJSPHBIA O0BEM, MOJsIpHAs Macca XHMHUYECKOTO
9KBHBAJIEHTA, MOJIAPHBII 00bEM XMMHUYECKOr0 SKBUBAJICHTA.

4 KonuyecTBeHHbIE 3aKOHBI TPOTEKAHUS XWMHUYECKHX PEAKIUNA: COXpPaHEHUS MaccChl
BEIIIECTB, MIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOIICHH, 00bEMHBIX OTHOIIEHUH, ABOTaIpo
U ciencTBus u3 Hero, MenneneeBa-Knamnelipona, 00beIMHEHHUI Ta30BbIH, MapIMaTbHBIX
naBieHui JlanbToHa, 3aKOH YKBHBAJICHTOB

5 Teopun crpoenus aroma. CoBpeMeHHasi TEOPHUSI CTPOCHHUS aTOMOB. ATOMHBIE OpOUTaIIH.
KBanroBsle uncina. [IpHHINITEI U TpaBUIIa 3aNI0JTHEHUSI aTOMHBIX OpOHTaNIen
6 XuMUUecKasi CBSI3W: DHEPrus, JUIMHA, yroi cBA3U. Buabsl xumuueckoil csasu. CBoicTBa

KOBAJICHTHOM CBSI3U: HAINpPaBICHHOCTb, HACHIIIAEMOCTb, MOJSPHOCTb. VOHHAas CBS3b:
NOJIIPU3YEMOCTh U TOJIApu3ylollee aelcTBue. MeTamandeckas CBSI3b: 30HHAs TEOPHS
KpuctauioB. Bonopoanas cBs3b

7 Metoa BaleHTHBIX CBs3€H, ruOpuan3aius. MeTo MOJEKYISIPHBIX OpOUTANICH: TTOPSII0K
CBA3U, MAarHuTHBIC CBOfICTBa MOJIGKyJ'I 1 UOHOB

8 Meron ['miiecniu: mpoCTpaHCTBEHHOE CTPOCHUE MOJIEKYJI U HOHOB

9 OCHOBHBI@ IIOHATUA U OHpe,Zle.HGHI/I}I XHMHHGCKOﬁ TepMO,Z[I/IHaMI/IKI/IZ TGpMOI[HH&MH‘-I@CKaH

cucrteMa (M30JIMPOBAHHAs, OTKPBITas, 3aKphiTas), ¢aza, TOMOTCHHBIE M TETEPOTCHHBIC
CUCTEMBI, TTapaMeTpPhl COCTOSHUS (IKCTCHCHUBHBIC, HHTCHCUBHEIC), (DYHKIIMU COCTOSHUS,
XUMUYECKHH  TEPMOJMHAMUYECKHH TIporecc (CaMONpOW3BOJbHBIN, PAaBHOBECHBIMH,
HEpaBHOBECHBIN), (pa30BbIN epexo, BHYTPEHHsIs YHEPTUs, TEIUI0Ta, paboTa

10 IlepBblii 3aKOH TEPMOJMHAMUKM M €r0 MPWIOKEHHE K MPOIecCaM B HACAIBHOM Tase:
HU30XOPHOMY, H30TEPMHUUYECKOMY, N300apHOMY

11 [Tonsitue TermoBoro »¢d@exrTa XUMHUYECKOW peakmuu: TeIuioBol 3(PdeKT peakiuw,
TCPMOXUMHUYCCKOC U TCPMOJAUHAMHUYCCKOC YPAaBHCHUSA, CTAHAAPTHBIC TCPMOJUHAMUYCCKUC
YCIIOBHSI, CTAHJAPTHAS SHTAIBIHS PEAKIIHN

12 CraHmapTHBIE SHTAJIBIINNA 00pa30BaHUs U CTOPaHUs BEIECTB

13 3akoH ['ecca u ciaencTBUA U3 HETO

14 BTtopoii 3ak0H TepMOIMHAMUKHU. DHTPOMHS KaK (QYHKITUS COCTOSTHUSI CUCTEMBI

15 TpeTnii 3aK0OH TepMOAMHAMUKHU. AOGCOTIOTHbBIE 3HAYCHHUSI CTAHJAPTHBIX SHTPOINUI BEIIECTB

16 Kpurepun HanpaBieHHOCTH CaMOINIPOU3BOIBLHOTO MPOIIECCa B 3AKPBITON CUCTEME

17 Kunernka xumndeckux peakiuii. OCHOBHBIE NOHITHSI U ONPEEIICHUS

18 OCHOBHOM NIOCTYJIAT XMMHUYECKON KHHETUKU

19 Binsinue temnepaTypbl Ha CKOPOCTh XMMUYECKUX PEaKIIMil

20 TeopeTnueckue NpeCcTaBICHNs O CKOPOCTSIX JIEMEHTapHbIX peakluit

21 Oco0EHHOCTH KWHETHUKH T€TePOTeHHBIX peakiuil. Peaknnu Ha TpaHuIie paszesna TBEpaAoe
TEJI0 — T'a3 ¥ TBEPJOE TEJO — KUJIKOCTh

22 OcHoBbl KaTanu3a. OCHOBHbIE TOHATHS M OINpeaeieHus. MexaHu3Mbl NPOTEKaHUS
KaTaJIUTUYECKUX PEAKLIMI




23 Xumudeckoe paBHoOBecue. OOpaTUMble U HEOOpAaTUMbIE XMMHUYECKHUE peakiuu. Bumbl u
0COOCHHOCTH XUMHUYECKOT0 paBHOBecHs. KondyecTBeHHbBIE XapaKTEPUCTUKN XUMUYECKOTO
paBHOBECHS

24 Brusinue paznuyHbix (BakTOpoB Ha XHMHUYECKOe paBHoBecue. OCOOEHHOCTH OIMUCAHUS
PaBHOBECHSI B TETEPOT€HHBIX CUCTEMAX

KosutokBuym 2 no teme moayJisi 3 «PacTBopbl M 3J1eKTPOXUMHYECKHE PO ECChD)

1 OO6mue cBoiicTBa pacTBOpoB. OCHOBHBIC MOHSTHS W ONIPEIACIICHHS

2 Crioco0bI BBIpaXEHUsI KOHIICHTPALUU PACTBOPOB

3 TepMoanHaMuyeckue XapakTepUCTUKH Mpoliecca 00pa3oBaHus paCTBOPOB

4 KonnmuratuBHbie CBOMCTBA paCTBOPOB

5 Bnusiaue pa3nnyHbIX (aKTOPOB Ha CBOIMCTBA PACTBOPOB JIEKTPOIUTOB

6 Jucconmarus ciabbIX 2JIEKTPOIUTOB

7 PacTBOpbI CHIIBHBIX 3JIEKTPOJIUTOB

8 HoHHBIE paBHOBECHS B BOAHBIX PACTBOPAX JIEKTPOJIHUTOB

9 I'maponus couneit

10 [IpousBeaeHne pacTBOPUMOCTH

11 HamnpaBnenne 0OMEHHBIX TTPOIIECCOB B PACTBOPAX AJIECKTPOJIUTOB

12 OKHCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHI

13 MeTo 37eKTpOHHOTO OaaHca

14 Meron nonypeakuuii

15 Hanpapnenue OKMCINTETbHO-BOCCTAHOBUTEIBHBIX PEaKIINT

16 DJIEKTPOAHBIE MPOIECCHI: OCHOBHBIE ONPECICHHS

17 3axonbl Dapanes

18 IToTeHImanbl SIEKTPOXUMUYECKON CUCTEMBI. JIBOMTHOM AJIEKTPUUYECKUI CITOM.

19 CranmapTHbI BOJOPOJHBIM 3JEKTpOA. PN CTaHAAPTHBIX AJIEKTPOJHBIX MOTEHI[MAIOB
MeTaiioB. YpaBHeHue HepHcra

20 XVMHUYECKUE U KOHIIEHTPAIMOHHBIE TAIbBAHMYECKUE dJIEMEHTHI. DieMeHT Jlanuas-Axoou

21 Onextponns. [loTeHman pa3noxkeHus, Nocae0BaTeIbHOCTh MPOIIECCOB HA AIIEKTPOIax

22 Knaccudukanus Koppo3nOHHBIX Cpef, pa3pylieHui U npoueccoB. [lokazarenu ckopocTu
KOPPO3UH

23 XuMH4ecKasi KOppo3usi: BUJIbl U Pa3HOBUIHOCTH

24 DNEKTPOXUMHUYECKAs] KOPPO3HsL: IPUYMHBI U MEXaHU3M BO3HUKHOBEHUS

25 3anmTa OT KOPPO3UU: JIETUPOBAHUE METAJUIMYECKUX MaTepUaIOB; U3MEHEHHE COCTaBa U

CBOWCTB KOPPO3MOHHOM CPEIbL; AIEKTPOXUMHUYECKAs 3aIIUTA: BUIAbI U MEXAHU3M JCHCTBUS;
3alIUTHBIE TOKPBITHS: BUJIbI, METO/Ibl HAHECEHUS U 00JIaCTH TPUMEHEHUs

Cemectp 2. Kypc «O0masi 1 HeopraHmyeckasi XumMus 2»

Koan

okBuYM 1 mo remam moayJsi 1 «s-3jiemenThl [lepuoanyeckoit cucteMb» U MOTYJIS 2 «P-

3JjieMeHThl Ileproanyeckoii cucTeMbD)

1 KommiekcHble coeTuHeHNs: HOMEHKJIaTypa, KilacCuuKauus

2 CBOMNCTBa KOMIUJIEKCHBIX COSIUHEHNN

3 Teopust KPUCTAITUYECKOTO MOJIS: HU3KO- U BBICOKOCITMHOBBIE KOMILIEKCHI.

4 Y CcTOMYNBOCTh KOMIUIEKCHBIX COCTMHEHNH, KOHCTAHTAa HECTOMKOCTH KOMILIEKCOB

5 OnemenTsl 1, 2 rpynn [lepuoandeckoil cucTeMsl: 0011ast XapakTepUCTHKA, MTOJTyYCHHE

6 XUMHUYECKUE COSTUHECHUSI DJIEMEHTOB 1, 2 TPYIIT: THAPUJIBI, KApOUIbI, HUTPUABI, OKCUIBI 1
TUAPOKCHJIBI, COJU

7 [Ipumenenue 35eMeHToB 1, 2 rpynn U uX COeTMHEHUI

8 JXKéctkocTh BOJBI: KapOOHATHAs, HeKapOOHATHAs1, 00IIas

9 Metozpl yCTpaHEHUS )KECTKOCTH BOJIbI

10 OnemeHnThl 13 rpynmel Ileprognyeckoit cucTembl: OO0IIas XapaKTEPUCTHKA, CIOCOOBI

MOJIYYCHH A




11 XUMHYECKUE COSTMHEHUS JIIEMEHTOB 13 Tpynmbl: TUAPUIIBI, KapOUIbl, HUTPHUIBI, OKCHJIBI
Y TUAPOKCHUJIBI, COTH

12 IIpumenenue 35eMeHTOB 13 rpynmnel U ©X COETMHEHUN

13 Onementsl 14 rpynmel Ilepuoguueckoid cuctembl. OO0Imas XapakTEpUCTHKA 3JIEMEHTOB,
IPOCTHIE BEIIECTBA, CIOCOOBI MOJyUEHUs

14 CoenuHeHus yriepoja

15 Kpemuuii u ero coeiuHeHNs

16 DNEMEHTHI NOAIPYNIIBI T€PMaHMsI U UX COEANHEHHUS

17 OnemenTsl 15 rpymnmel. O0mas XxapakTeprUCTUKA HIEMEHTOB, IPOCThHIE BELIECTBA, CIIOCOOBI
MOJTy4EeHUS

18 A30T U €ro COeJUHEHHUS C OTPULIATEIIbHBIMU CTENIEHSIMHU OKHCIICHHS

19 CoennHeHns a30Ta € MOJOXKUTEIbHBIMHU CTENEHSIMU OKHUCIICHUS

20 Dochop u ero coequHEHH

21 DJIEMEHTHI NOATPYMIITBI MBIIIBIKA U UX COCAUHEHHUS

22 Onementsl 16 rpynmbl (xampkoreHsl). OOIIas XapaKTEPUCTUKA 3JIEMEHTOB, CHOCOOBI
MOJTyYEeHUS

23 Kucnopon: amutorponssie Mmoaudukammu. CoeTMHEHUs KUCIOPOaa

24 Cepa u e€ coenuHeHHs (CEpOBOIOPO]I, OKCUIBI CEPBI, KUCIOTHI)

25 DJIEeMEHTHI NOATPYIIIBI CEJIEHA, UX COCANHEHUS

26 Onementsl 17 rpynmel (rajmorensl). O0mas xapaktepuctuka. [IpocTele BemiecTBa U uX
CBOMCTBA

27 DTOp U ero CoeAMHEHUs

28 CoenuHeHus xjaopa (BOJIOPOIHBIE COSTUHEHUSI, KHCIIOPOIHBIEC COCTMHCHHS)

29 CoearHEeHUS TOATPYNIBI OpoMa (BOAOPOIHBIC COCTUHEHUS, KUCIOPOIHBIC COSTUHEHMS)

30 MexrajoreHssle coequHeHus. [I[puMeHeHne rajloreHoB 1 X COEAMHEHUN

31 OneMmeHnThl 8 rpynmbl Ilepuomnueckort cuctembl. OOmas XapaKTEPUCTHKA, TMPOCTHIC
BemecTBa. CoerrHeHNs O1aropoaHbIX ra3oB. Ilpumenenue

KousiokBuym 2 o teme moayJs 2 «d-ajiementsl [lepnoanyeckoii cucreMbn)

1 Onementsl 3 rpynns! Ilepruoguueckoil cucTeMbl. DJIEMEHTHI MOATPYNIBI CKAHAUS U HUX
COEIMHEHUS

2 JlanTanouzpl: 00IIas XapaKTEPUCTUKA, CBOMCTBA, IOJyUYCHUE W IPUMEHEHHE

3 AKTHHOHUBI: 00111ast XapaKTePUCTUKA, CBOWCTBA, MOTYyYEeHNUE U TPUMEHEHNE

4 OneMmeHThl 4 Tpynmbl [lepuogndeckoit cucrtembl. OOmIast XapaKTEPUCTUKA SJIEMEHTOB.
IIpocTsle BelecTBa U UX CBOMCTBA

5 CoenuHenus 351eMeHTOB 4 rpynisbl. [[pumenenue

6 Onementsl 5 rpynmnel [lepuonnyeckoit cucteMbl. OOIMas XapakTEpPUCTUKA SJIEMEHTOB.
IIpocThie BellecTBa U UX CBOMCTBA

7 CoeMHEeHNs IEMEHTOB S Ipyninbl (OKCHJIbI ¥ THAPOKCHUBI, cosn). [IpuMenenune

8 OneMeHThl 6 Tpynmbl [leprogndeckoit cucrembl. OOmIast XapaKTEPUCTUKA SJIEMEHTOB.
[Tosnydyenne. CBOMCTBA IPOCTHIX BELIECTB

9 CoenuHeHus Xpoma, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEAMHEHHIN XpoMa,
MIPUMEHEHUE

10 CoenuHenus MoauoOaeHa 1 Boab(dpama. ['erepononukuciotsl. [IpumMenenme

11 OneMeHThl 7 moarpynibl [lepuogudeckoit cuctembl. O0IIass XapaKTepUCTHKA DIIEMEHTOB.
XUMHUYECKUE CBOVMCTBA MPOCTHIX BEUIECTB

12 Coenunenus snementoB 7 rtpymmbsl (II), coegunenus smementoB 7 rpymmel  (IV),
coequHeHuss aeMeHToB 7 rpynnsl (VI u VII). CpaBHuTenbHas XapaKTepUCTHKA
OKHCITUTEIBHBIX CBOMCTB coenrHeHni mapranma (VII)

13 OnemeHTHl ceMmeiicTBa jkene3a. OOmiast xapaktepuctuka. llomydenue. Xumuueckue
CBOICTBA MTPOCTHIX BEIIECTB

14 CoennHEHUS Kele3a, KoOalbTa, HUKENs (OKCUIbBI, THAPOKCUIBI kenesa). [[pumenenue




15 [TnatuHoBBIe MeTamutbl. OOmias xapaktepuctuka dnemeHToB. Ilomydenue. IIpocTsie
BEI[ECTBA U X XMMHYECKUE CBOICTBA

16 CoenvHEeHUs TUIATUHOBBIX METAUIOB (OKCHUIBl M TUAPOKCHUIBI, CONH KUCIOPOTHBIX
COCMHEHMH, TaJIU]IbI)

17 KommiekcHble COEMHEHUS IUIATHHOBBIX MeTauioB. CpaBHEHHE CBOMCTB 3JIEMEHTOB
CEMEICTBA JKeJle3a U IUIATUHOBBIX MeTaJLIOB. [IpumeHenne

18 OnemenTtsl 11 rpynmer Ilepuonnueckoit cuctembl. OOmias XxapakTepuCTHKa SJIEMEHTOB.
IIpocThle BemecTBa 1 UX XUMHYECKHUE CBOMCTBA

19 CoenrHEeHUs 3JIEMEHTOB NOArpymibl Menu. [Ilpumenenne

20 Onementsl 12 rpynmel Ilepuoanueckoii cuctembl. OOmmias XapakTepUCTHKA HJIEMEHTOB.
ITonydyenune. XuMrU4eCKHE CBOMCTBA MPOCTHIX BEIIECTB

21 CoenuvHeHHs 3JIEMEHTOB MOJTPYNNbl LHUHKA (KUCIOPOJHBIE COCAMHEHMS, CYIb(GUIbI,

rajuibl, IUaHuAb! U 1p.). [lpumenenue

Kpurtepun oneHKH KOJIJIOKBUYMOB:
KonnokBuym mnpoBoauTcss B ycTHOW ¢opme. bumer K KOIJIOKBHYMY BKJIIOYaeT 2

TEOPETUYECKUX BOIIpPOCa M 3ajJady. 3a IOJIHBIA OTBET Ha KaxKIbpli TeopeTrudeckuil Bompoc — 10
0ayyToOB, 32 BEpHO PEIICHHYIO 3a/1a4y — 5 0aJioB.

7.3. OueHo4YHbIEe CpeaCTBA JJIsl MPOMEKYTOYHON aTTeCTAIMU MO UTOraM OCBOEHHS

JTUCIUILTHHBI

7.3.1. Bompocshl K NpOMeKYTOYHOM aTTecTalnu

Cemectp 1

Bomnpocsl k 3xk3amMeny

OCHOBHBIEC MOHATHS XMMUHU: MOJIEKYJIA, aTOM, 3JIEMEHT, BEIIECTBO (IIPOCTOE, CIOXKHOE),
sMIupHYecKasi, rpapudeckas, MOJIeKyIIpHas GOpMyIIbl BEIIECTBA, XUMHUYECKash PEaKmus,
CTEeXHOMETpUUecKuid Ko3unmeHt

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX COEIWHEHHUMN: OKCUIbI, KHCIOTHI,
OCHOBaHMs, COJIU

Crexuomerpusi. 3aKOHOMEPHOCTH H3MEHEHHS W CHOCOOBI OIpeiesieHus KOJIMYecTBa
BerecTBa. OCHOBHBIE OMpeeeHus: (OpMyIIbHAS €MHUIIA BEIIECTBA, MOJb, TOCTOSHHAS
ABorazipo, MoJisipHas Macca, MOJISIPHBIM 00BeM, MOJsIpHas Macca XUMHYECKOIo
HKBHUBAJICHTA, MOJISIPHBIN 00beM XHMMHYECKOTO DKBUBAJICHTA.

KonnuecTBeHHbIE 3aKOHBI MPOTEKAHUS XWMHYECKUX PEAKIUh: COXPAaHEHUsS MacChl
BEIIIECTB, MIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOIICHH, 00bEMHBIX OTHOIIEHUH, ABOTaIpo
U ciencTBus u3 Hero, MenneneeBa-Knamnelipona, 00beIMHEHHUI Ta30BbIN, MapIHaTbHbBIX
JaBiaeHuil JlanbToHA, 3aKOH YKBUBAJICHTOB

Teopun crpoenus aroma. CoBpeMeHHas TEOPHUsSI CTPOCHHUSI aTOMOB. ATOMHBIE OpOUTaIIH.
KBanroBsle uncna. [IpHHINIIEI U TpaBUIIa 3aNI0JTHEHUS] aTOMHBIX OpOHTanen

XuMHYecKasi CBSI3U: SHEPrus, JUIMHA, Yroyl cBA3M. Buibel xumuueckoi cBs3u. CBolicTBa
KOBAJCHTHOM CBSI3U: HAIPAaBIECHHOCTb, HACBIIIAEMOCTb, MOJAPHOCTb. MOHHasg CBA3b:
MOJIIPU3YEMOCTh M NOJIIpU3YIOLIee AcicTBUE. MeraumdecKkas CBsi3b: 30HHAs TEOPUs
KpucTajuioB. BogopoaHas cBsi3b

MeTto BaJIeHTHBIX CBsi3ell, ruOpuan3anus. MeToq MOJIEKYISIPHBIX OpOHTAaNeH: MOPSIOK
CBS3U, MArHUTHBIE CBOKCTBA MOJIEKYJI U HOHOB

Merop ['nmnecny: npoCTpaHCTBEHHOE CTPOCHUE MOJIEKYJI U HOHOB

OcCHOBHBIE NIOHATHS U ONPEICIICHUS XMMUYECKON TEPMOAMHAMUKH: TEPMOJUHAMUYECKAs
cucreMa (M30JMpPOBAHHAS, OTKPBITas, 3aKpbITas), (a3a, TOMOTCHHBIE U T'eTEPOTCHHBIC




CHCTEMBI, ITapaMeTpbl COCTOSHUS (3KCTEHCHBHbBIC, NHTCHCHUBHBIE), (DYHKIIMU COCTOSHMUS,
XUMHUYECKHH  TEepMOIMHAMMYECKHI Mpolecc (CaMONpOM3BOJbHBINA, PaBHOBECHBIH,
HEpPaBHOBECHBIN), (Pa30BbIil IEpPEeX0, BHYTPEHHSIS SHEPTHs, TEIUIOTa, paboTa

10 | IlepBblii 3aKOH TEPMOAMHAMUKH U €T0 MPUIIOKEHHE K IMpoIeccaM B HACATIbHOM Tase:
M30XOPHOMY, U30TEPMHUUYECKOMY, U300apHOMY

11 | Ilonstue temioBoro »(QexTa XUMHUYECKOM peakuuu: TeIuioBoi 3((eKT peaxiuH,
TEPMOXMMHUYECKOE U TEPMOJMHAMHUYECKOE YpaBHEHUS, CTaHIapTHBIE TEPMOAMHAMUYECKHE
YCIJIOBHSI, CTAH/IAPTHASI SHTAJIBIUS PEaKINU

12 | CrangapTHBIC SHTAJILIUU 00PA30BAHMS M CTOPAHHS BEIIECTB

13 | 3axoH ['ecca u cieacTBus U3 HEro

14 | Bropo#i 3aK0H TepMOAMHAMUKH. DHTPOIHUS KaK (QYHKIMS COCTOSIHUSI CHCTEMBbI

15 | Tperuii 3aKk0H TepMOAUHAMUKHN. AOCOTIOTHBIC 3HAYCHUS CTAHIAPTHBIX YHTPOIUI BEIIECTB

16 | Kputepun HanpaBJIEHHOCTH CaMOIIPOU3BOJIBHOTO MPOLIECCA B 3AKPHITON CUCTEME

17 | Kuneruka xumMmudeckux peakiiuidi. OCHOBHBIE TOHSTHS W ONPEICTICHUS

18 | OcHOBHOM NOCTYJIAT XMMHUYECKON KHHETUKU

19 | Bausinue temnepaTypbl Ha CKOPOCTh XMMUYECKUX PEaKIIMi

20 | TeopeTnueckue MpeACTaBICHUS O CKOPOCTSIX IEMEHTAPHbBIX peaKkuil

21 | OcobeHHOCTH KUHETHKHU T€TEPOrCHHBIX peakluii. Peakiinu Ha rpaHuIle pa3jenna TBEpaoe
TEJIO0 — r'a3 ¥ TBEPJOE TENO — KHUAKOCTh

22 | OcHoBbl KaTann3a. OCHOBHBIE MOHATHS U ONpElNENeHHs. MeXaHu3Mbl IPOTEKAaHUs
KaTaJTUTUYECKUX PEaKINil

23 | Xumuyeckoe paBHoBecue. OOpaTuMble U HeOOpaTUMble XUMHUYECKUE peakiuu. Buabl u
0COOCHHOCTH XMMUYECKOIro paBHOBecHus. KonndyecTBeHHbIE XapaKTePUCTUKU XUMUYECKOTO
paBHOBECHS

24 | BousHue pas3nuyHbIX (AKTOPOB Ha XHMMHUYECKoe paBHOBecue. OCOOCHHOCTH OMHCAHUS
paBHOBECHSI B TETEPOTCHHBIX CUCTEMAX

25 | O6mume cBoiicTBa pacTBOpoB. OCHOBHBIC MIOHATHS M ONIPEACICHUS

26 | CnocoObl BhIpaKEeHUsI KOHIIEHTPALUN PACTBOPOB

27 | TepMogmHaMUUYeCKHe XapaKTEPUCTUKH Mpoliecca 00pa3oBaHMs paCTBOPOB

28 | KomnraruBHbIe CBOKMCTBA PACTBOPOB

29 | BrnusiHue pa3nuyHbIX (GaKTOPOB HA CBOMCTBA PACTBOPOB IJIEKTPOIUTOB

30 | Jluccorumanus ciaObIX AIEKTPOIUTOB

31 | PacTBOpBI CUIBHBIX AJIEKTPOJIUTOB

32 | MoHHbIe paBHOBECHS B BOJHBIX paCTBOPaXxX 3JIEKTPOJIUTOB

33 | 'maponus coneit

34 | [IpousBeneHne paCTBOPUMOCTH

35 | HanpaBiienre 0OMEHHBIX MPOIIECCOB B PACTBOPAX JICKTPOIUTOB

36 | OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

37 | Metop 2JIeKTpOHHOTO OaaHca

38 | Meton nonypeakuuit

39 | HanpaBneHue OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI

40 | DneKTpoaHbIE MPOIECCHl: OCHOBHBIE ONPECICHUS

41 | 3axonsl Dapazges

42 | IloreHuMaIIbI HNEKTPOXUMUYECKON CUCTEMBI. JIBOMHOM SJIEKTPUYECKHI CIIOM.

43 | CranmapTHBI BOJOPOJHBIM 3JEKTpOA. Ps CTaHIAPTHBIX AIEKTPOJHBIX MOTEHI[MATIOB
MeTaiioB. YpaBHeHue HepHcra

44 | XuMHUUYeCKHE U KOHIICHTPAIIMOHHBIC TAIbBAHINYECKHE dJIEMEeHTHI. DneMeHT Jlanuas-Axoou

45 | Dnexrponus. [loreHuman pasnoxeHusi, NOCIeI0BaTEILHOCTh MPOIECCOB HA AJIEKTPOAaX

46 | Knaccugukaiusi KOppO3UOHHBIX Cpell, pa3pylleHui u mporeccoB. [lokazaTenu cKOpocTH
KOppO3UU

47 | XuMnueckas KOppo3usi: BUIbl U Pa3HOBUIHOCTH




48

SHGKTpOXHMquCKaﬂKOppOSHHIHpHQHHHIlMexaHHSM]MBHHKHOBCHHH

49 | 3amurta OT KOPpPO3UHU: JIECTUPOBAHUE METAJUIMUYECKUX MATE€pUaOB; U3BMEHEHHE COCTaBa U
CBOWCTB KOPPO3HOHHOM CpeJIbl
50 | DnekTpoxMMHUUecKas 3alluTa OT KOPPO3UH: BHABI MU MEXaHU3M JCHCTBUSA; 3alUTHBHIC
MOKPBITUS: BUJbI, METOIbl HAHECEHUS U 00JIaCTH MPUMEHEHHUSI
Cemectp 2
Ne Bomnpocel Kk 3xk3aMeHy
n/n
1 | KommiekcHble coelMHEeHUs: HOMEHKJIATypa, KjJacCupUKaus
2 CBoiicTBa KOMIUIEKCHEIX COEIUHECHUHN
3 | Teopust KpUCTAIUIMYECKOTO MOJISL: HU3KO- U BBICOKOCITMHOBBIE KOMILIEKCHI.
4 Y CcTOMYNBOCTh KOMILIEKCHBIX COCTMHEHNH, KOHCTAaHTAa HECTOMKOCTH KOMILIEKCOB
5 | Dnementsl 1, 2 rpynn Ileproauueckoii cUCTEMBI: 00111 XapaKTepUCTHKA, TOTYYCHUE
6 XUMHUYECKUE COCTUHECHUSI DJIEMEHTOB 1, 2 TPYIIT: THAPUIBI, KApOUIbI, HUTPUABI, OKCUIBI 1
TUAPOKCHJIBI, COJU
7 | IlpumeHeHue 3J1eMeHTOB 1, 2 rpynn U UX COCAUHEHUI
8 | XKéctkocTh BosbI: KapOOHATHAs, HEKapOOHaTHAas!, oOIast
9 | MeToibl yCTpaHEHUS KECTKOCTU BOJIbI
10 | Onementsr 13 rpymnmbel [lepuoamdeckoil cHCTeMBbl: 00IIasl XapaKTEpUCTHKA, CIIOCOOBI
MOJTYYSHUS
11 | Xumuyeckue COeTUHEHUS dJIEMEHTOB 13 TrpymIbl: TUIAPUABI, KapOUIbI, HUTPUIBI, OKCHIBI
Y TUAPOKCHUIBI, COTH
12 | [lpumenenue 351eMeHTOB 13 rpynmbl U UX COSAMHEHUI
13 | Onementsl 14 rpynnsl [lepuoandeckoit cucremsl. OOmas XapakTepUCTHKA 3JEMEHTOB,
POCTHIE BEIIECTBA, CIOCOOBI MOJyUEHUs
14 | Coequnenus yriaepojaa
15 | KpemHuuii u ero coeiMHeHUs
16 | DyiemMeHThl NOATPYNIIBI TEPMaHUs U UX COCTUHEHUS
17 | Onements! 15 rpynnsl. OOmias XapakTepuCTHKA 3JIEMEHTOB, POCTHIE BEIIECTBA, CIIOCOOBI
MOJTyYeHUs
18 | A30T 1 ero coelMHEHHsI C OTPUIATEIbHBIMU CTETICHSIMU OKUCICHUS
19 | CoennHeHus a30Ta C NOJOKUTEIBHBIMUA CTEIIEHSIMU OKUCIICHHS
20 | ®ocdop u ero coenuHEHUS
21 | DnemMeHTHl MOArPYIIbl MBIIIBSIKA U KX COCTUHEHUS
22 | Dnementsl 16 Tpynmel (xandbkoreHbl). OOIIas XapaKTEPUCTHKA JJIEMEHTOB, CIIOCOOBI
MOJTYYSHUS
23 | Kucnopon: aimorpornabie Moaudukanyy. CoequHeHns KIUCIOPoia
24 | Cepa u e€ coenquHeHus (CEpoBOIOPOJI, OKCUBI CEPBI, KUCIOTHI)
25 | DneMeHThl MOATrPYIIIbI CEJICHA, UX COCTUHECHUS
26 | Onements! 17 rpynmsl (tanorensl). OOmas xapakrepuctuka. [IpocTeie BemecTBa M MX
CBOMCTBA
27 | @TOp M €ro COeTMHEHUS
28 | Coegunenus xyopa (BOJOPOJHBIE COSAMHEHNUS, KUCIOPOIHbIE COCTUHEHNUS )
29 | CoeauHenus noArpynisl 6poMa (BOJOPOIHbIE COEAMHEHUS, KUCIOPOIHbIE COeTMHEHNS)
30 | MexranoreHssle coeguHeHus. [IpuMeHeHne raloreHoB U UX COEAMHEHUN
31 | Onementsr 8 rpynmbl [lepuoamdeckoit cucreMbl. OOmas XapaKTEPUCTHKA, MPOCTHIE
BemecTBa. CoeHeHNs O1aropoaHbIX ra3oB. Ilpumenenue
32 | Onementsl 3 rpynnbl [lepronndeckoil cUCTEMBbI. DIEMEHTHI MOATPYNIbI CKaHIUA U MX

COCOAMHCHU A




33 | JlantaHOMBI: OOIIAs XapaKTEPUCTHKA, CBOMCTBA, MMOJyUYECHNE U IPUMEHEHUE

34 | AKTHHOMIBL: 001Iast XapaKTepPUCTHKA, CBOMCTBA, MOJIyYCHHE U IPUMEHEHUE

35 | Onementsr 4 rpymnmbl [lepuommueckoii cuctembl. OOmas xXapakTEpUCTHKA SJIEMEHTOB.
IIpocTsle BelecTBa U UX CBOMCTBA

36 | CoennHeHus 351eMeHTOB 4 rpynisbl. [[puMmenenue

37 | Dnementsl 5 rpynmbl [lepuonnyeckoit cucteMbl. OOIMas XapakTEpPUCTUKA SJIEMEHTOB.
IIpocThie BellecTBa U UX CBOWMCTBA

38 | CoennHEHHUs PIEMEHTOB S Ipyninbl (OKCHJIbI U THAPOKCHUBI, cosn). [IpuMenenue

39 | Dnementsl 6 rpynmbl [lepuonnyeckoit cucteMbl. OOIMas XapakTEpPUCTUKA SJIEMEHTOB.
[Tonyuenune. CBOICTBA MPOCTHIX BEIIECTB

40 | CoenuHeHMsI XpOMa, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEIMHEHUN XpOMa,
IPUMEHEHHE

41 | Coenunenus moaubaeHa u Bojbdpama. I'erepononukucinorel. [Ipumenenne

42 | Dnementsl 7 moarpymibl [lepuogudeckoit cucrembl. O0IIast XapaKTepUCTHKA JIIEMEHTOB.
XUMHUYECKUE CBOKMCTBA MPOCTHIX BEUIECTB

43 | Coenunenus osnementoB 7 rtpynnbl (II), coemmnenus nsnementoB 7 rtpynmner (IV),
coequHeHuss aeMeHToB 7 rpynnsl (VI um VII). CpaBHuTenbHas XapaKTepUCTHKA
OKHCITUTEIBHBIX CBOMCTB coenrHeHni mapranma (VII)

44 | DnemenThl cemeiicTBa kene3a. OOmiast xapaktepuctuka. llomydenue. Xumuyeckue
CBOICTBA MTPOCTHIX BEIIECTB

45 | CoenuHeHus xemne3a, KoOambTa, HUKENs (OKCUIBI, THAPOKCUIBI )Kkere3a). [[pumenenue

46 | IlnatuHoBbie Metayuibl. OOmias xapakrepuctuka sneMeHTOB. Ilomydenue. Ilpoctbie
BEIIIECTBA U X XMMUYECKHE CBOWCTBA

47 COG,Z[I/IHGHI/IH IIJIATUHOBBLIX MCTAJIJIOB (OKCI/II[I:I nu FI/I,Z[pOKCI/I,Z[BI; coJin KI/ICJ'IOpOI[HBIX
COCTMHCHUH, TaJTHIbl)

48 | KoMmiekcHble COEIMHEHUS IUIATUHOBBIX MeTayioB. CpaBHEHHE CBOICTB 3JIEMEHTOB
CEMEICTBA JKene3a U IIIaTUHOBBIX MeTajuloB. [Ipumenenue

49 | Dnementsl 11 rpynmer Ilepuognueckoir cuctembl. OOmas XapaKkTEepUCTHKA JIEMEHTOB.
ITpocTele BenmecTBa M UX XUMUYECKUE CBOKWCTBA

50 | CoeauHeHus 1EMEHTOB NoArpynnsl Menu. Ilpumenenne

51 | Onementsr 12 rpynmer [lepuoandeckoit cuctembl. OOImas XapakTEpPUCTHKA SJIEMEHTOB.
[Tonydyenne. XMuMUYECKUE CBOMCTBA NPOCTHIX BEIIECTB

52 | CoequHEeHUsI HJIEMEHTOB MOJTPYIIBl LHMHKA (KUCIOPOAHBIE COEAMHEHUS, CYIb(UIHI,
rajgujbl, IuaHusl U 1p.). [Ipumenenue

7.3.2. Kpurepuu 1 HOpMbI OLEHKHU

®opma
NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOM
arTTecTaunu
1 3K3aMEH (o TEKYIIUN PEUTUHT COCTABISAET
«OTIUYHOY
HAKOMTUTEILHOMY 80-100 Ganos
E€UTUHT TEKYIIUN PEUTUHT COCTABIIAECT
P y) «XOPOLIOY I p
60-79 GamioB
(Y LOBIIETBOPUTEIBHON TEKYIIUN PEUTUHT COCTABIIAECT
4 p 40-59 Ganos
HEYJIOBIETBOPHTEIBHOY TEKYIIUN PEUTUHT COCTABIIAECT
s P 0-39 Gawios
2 COTIIHON TEKYILIUN PEUTUHT COCTABIIAET
80-100 6amnoB




dopma

NpoBeIeHUs
Cemectp posei . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOM
aTTecTalnu
SK3aMEH (mmo TEKYIIUN PEUTUHT COCTABIIAECT
«XOPOLIOY 6
HaKOIMUTEIbHOMY 60-79 6amnoB
pEUTHHTY) TEKYIIUN PEUTUHT COCTABIIAECT

« OBJICTBOPUTCIIBHO))
YA p 40-59 GamioB

TEKYIIUN PEUTUHT COCTABIIAECT

«HEC OBJICTBOPUTCIIBHO»
ya P 0-39 Gamos




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi quTeparypa

Ne
n/n

ABTOpBI, COCTABUTEJIN

3arsnaBue (3aroJjioBoK)

Tun (yueOHuK, yueOHOE
nocooue, y4eoHO-
MeTOoINYEeCKoe mocoomne,
NMPaKTHKYM, JIP.)

I'ox n3nanus

KoauuecTBO B
HAy4YHOH
ouodanorTexe /
HaumMmeHoBaHue
9BC

H.C. AxmeToB

OO0m1ast 1 HeopraHu4YecKast XUMUsl: Y4eOHHK /
H. C. AxmeroB. - 11-e u3g., crep. - CaHKT-
[TerepOypr: Jlans, 2020. - 744 c. - ISBN 978-
5-8114-4698-8.

YuyeOHuk

2020

9BC «Jlaab»

B.B. Kupumios

Heoprannueckas xumus. Teopernueckue
ocHOBBI: y4yeOHuk / B. B. Kupumios. -
Canxkr-IlerepOypr: Jlans, 2020. - 352 c. -
ISBN 978-5-8114-4376-5.

YuyeOHuk

2020

9BC «Jla"by»

D.A. AnekcanapoBa

Heoprannueckas xumus. Teopernueckue
OCHOBBl M  JIAOOPATOPHBIA  MPAKTHKYM:
yuebHuk / 3. A. Anekcanaposa. - 3-e¢ u31.,
crep. - Cankr-IletepOypr: Jlanb, 2020. - 396
c. - ISBN 978-5-8114-3473-2.

YuyeOHukK

2020

9BC «Jla"by»

H.B. KopoBuH [u n1p.]; mox
pea. H.B. Koposuna, H.B.
Kynemosa.

O6mas xumus. [DIEKTPOHHBIA pecypc:
TeopHust W 3amaud: ydeb. mocobue / H. B.
KoposuH [u np.]; noxn pen. H. B. KoposuHa,
H. B. Kynewosa. - U3a. 2-e, crep. - CaHKT-
[TerepOypr: Jlawp, 2017. - 492 c.: w1 -
(YueOnuku s By3oB. CneuuanbHas
autepatypa). - ISBN 978-5-8114-1736-0.

VYy4ebHOe mocodue

2017

9BC «JIa"b»

JI.H. biirnoB [u ap.]; mox
Hayd. pexa. N.JL
[Tepdumnoroii, T.B.
COKOJIIOBOIA.

Xumus [DIEeKTpOHHBIN pecypc]: ydel. s
By30B / JI. H. biiunos [u 1p.]; mox Hayd. pex.
N. JI. Tlepdunosoii, T. B. CokomoBoii. -
Cankr-IlerepOypr: Jlanp, 2016. - 272 c.: ni.

Y4yeOHuK

2016

9BC «JIa"b»




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

HAYYHOU
Ne nocooue, yaeOHO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumMmeHoBaHue
P » AP 3BC
- (YueOnuku mans By3oB. CnenmanbHas
muteparypa). - ISBN 978-5-8114-2038-4
8.2. lomoJiHMTe/ILHAS JIMTEPATypa
Tun (yueOHUK, yueOHOE KOH"%CTEO B
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeToauYecKoe nmocoomue,
HaumMmeHoBaHue
NPaKTHKYM, JP.) 3EC
1 JI.JI. Bop3oBa OcHOBBI  00mIeH XUMHUHU [ DIIEKTPOHHBIN VYuebHoe nmocobue 2014 OBC «Jlanby»
pecypc]: yueb6. mocobme / JI.JZI. Bop3osa,
H.IO. Yepnukosa, B.B. fkymes. - CaHKT-
[TerepOypr: Jlawp, 2014. - 469 c.: w1 -
(YueObnuku gns  By3oB. CnenuanbHas
auteparypa). - ISBN 978-5-8114-1608-0.
2 H.®. Cracs Pemenne 3amadu 1o  oOmmel — XUMHHA Yy4ebHOe mocodue 2016 OBC «Jlagp»
[DnexTpoHHBIH pecypce]: yaeb. mocobue / H.
@. Cracs, A. B. KopmiyHos. - U3a. 3-¢, cTep.
- Cankr-IlerepOypr: Jlanb, 2016. - 168 c.: ui.
- (YueOnukm s By30B. CrnenuaibHas
autepatypa). - ISBN 978-5-8114-2274-6.
3 K.1O. TapxoB O0mass W  HEOpPraHWdYeckass  XHUMHS. YuebHoe nmocodue 2019 OBC «Jlanby»

OKHUCIUTENBHO-BOCCTAaHOBUTEIIbHBIC

peakumd ¥  XMMHYEeCKOE€ PaBHOBECHE.
COopHHMK 3aaHMii W BapHaHTOB: y4eOHOE
nocoobue / K. FO. TapxoB. - CaHKT-




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

HAYYHOU
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIH 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumenoBanmue
P > AP g)e
[etepOypr: Jlans, 2019. - 80 c. - ISBN 978-
5-8114-3302-5.
4 | EI'. TI'onuapos [u 1p.] Kparkuit Kypc TEOPETUYECKOMN Y4eOHoe mocobue 2017 OBC «Jlanby»
HEOPTraHWYECKON XMMUU: yueOHOe mocooue /
E. T'. T'onuapos, B. IO. Kongpamun, A. M.
XosuB, 0. II. AdwunorenoB. - CaHKT-
[etepOypr: Jlanp, 2017. - 464 c. - ISBN 978-
5-8114-2456-6.
5 | H.H. ITaBnoB OO0m1ast 1 HeopraHu4YecKast XUMUsL: Y4eOHHK / YueOHuK 2011 OBbC «Jlanb»

H. H. IlaBnoB. - 3-e wu3a., ucop., AOM. -
Canxkr-IlerepOypr : Jlanb, 2011. - 496 c. -
ISBN 978-5-8114-1196-2.




8.3. Ilepeyenb mpogeccHOHAIBHBIX 0a3 JaHHBIX U HH(POPMAIMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYpH. /
00O «/HHOBaMOHHO-U3AaTeNbCKU JOM «byTiepoBckoe Hacieaue». — DJIEKTPOH. JKypHall. —
Kazanp : OOO «/HHOBanMOHHO-U3AATENbCKUN O0M «byTiepoBckoe Hacieaue», 1999- . Pexum
JOCTyTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XUMHUS B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc| : MexIyHap.
Hay4. XKypH. / Cubupckoe otaenenue PAH. — Dnextpon. xypHai. — HoBocubupck : M3naTenscTBo
CO PAH, 1999- . Pexxum nocrtyna K )KypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb NporpaMMHOIro odecrne4eHus

Ne Hanmenopamie IO PexkBH3UTHI L[OFOB?pa
n/n (nara, HOMep, CPOK NeMCTBUA)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
nerictBus - 6eccpouno; Joroop Ne 727 ot
20.07.2016r., cpok neHcTBHs - 0ECCPOUHO

8.5. Onmcanue MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXOAUMOI1 1JIs1 OCYILIECTBJICHUSI
o0pa3oBaTeIbHOI0 Mpolecca 1o JMCHUIINHE

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX

Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JIfl IPOBeIeHMSI

N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHON

padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

IlepeyeHb OCHOBHOI0O 000OPY10BAHUSA

1 | JlekunoHHas aynuTopust Cron YYCHUYECKU I TPEXMECTHBIN
A-125 MOHOOJIOK - 52 IIT., CTOII
npenojaBarebckui - 1 mr., cryn

npernojaBaTenbeckuii - 1 mT., kadenpa -1

mT., JOoCKa MenoBas - | mT., BKpaH

HaBecHOM - 1 mT., mpoektop - 1 mT.,
npoueccop - 1 mT., Mpllllb KoMM. - 1 mT.,
yJaeT - | mT.

2 | JlabopaTopus HEOPTaHHYECKOU XUMHUU Cron maGopatopHblidi - 3 1IT., CTOJI
A-216 71a00paTOPHBI OCTPOBHOM - 3 MIT., MOJKA
JUISL TIOCYBI - 6 TIT., MOMKa HEpPKaBEIOIAst
- 4 wt., TymMOa AJ1s TOCY/Ibl U PEaKTUBOB - 6
MmMT., BBITSOKHOM mkad - 1 mr., cTom;
MIMCBMEHHBIN - 2 IIT., BEIIPAMUTEND B-24 -
1 ., cymwibHbIA mkad snol 58/350 - 1
wrT., akBaaucTiIsATop J3-10 - 1 wt., Becol
anektporasie HL-200 - 1 mrt., mpubop ans
OTIpeieTICHUs SKBUBAJICHTA - § IIT., TPHOOp
TUIA 3JIEKTPOJIM3a - 8 IIT.,
TEPMOCTATUPOBAHHBI CTakaH - &8 IIT.,
ANEKTPOIUIUTKA - 4 MT., TEPMOMETPHI



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JIfl IPOBeIeHMSI
. Ilepeyenb 0CHOBHOTO 000pyAOBaHHS
N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)
CIHUPTOBBIE, TEPMOMETPbI PTYTHBIE,
XMMHYECKasl IOCY/a.
3 | KomnbroTepHbIi Ki1acc Cron ywyeHuueckut - 26 mT., CTOA
VIJIK-812 IpenojaBaTeabCckuil -1 mr., ctyn - 26 wr.,
JIOCKa ayauTopHas (MapkepHas) - lmr.,
KOMIBIOTEp - 19 miT.
4 | AyauTopus JUisl CaMOCTOSATEILHON PabOTHI Croun yueHn4eckui - 26 mir., ¢ty - 26 mr.,

I-401

KOMITBIOTEP C BBIXOJIOM B CE€Th UHTEPHET -
16 .
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