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Pa6ouas mporpamma coctasiieHa Ha ocHoBanuu ®I'OC BITO/OT'OC BO u yuebHOro miana

HanpaBleHus: TOAroToBKY (crenuanbHocTu) 04.03.01 Xumus

(KOO U HauUMeHOBaHUe HANPAasJieHst N0020MoeKu, cneyuanshocmu 6 coomsememesuu ¢ PI'OC BIIO! @I'OC BO)

Pel_[eH3I/IpOBaHI/Ie paﬁoqeﬁ nporpaMmmbl TUCHUIIJIMHBI:
OTcyTCcTBYET

VYuebnas (pabouas) mporpamma o100peHa Ha 3aceqaHuu Kadeapsl «XUMHs, XHMHYECKUE
MPOIIECChI U TEXHOJIOTHM» (poToKoI 3aceaanuss Ne 7 ot 02 despains 2017 r.).

Penenzent
(OoadicHOCmb, YueHoe 36aHue, CeneHb) (noonucs) (U.0. @amunus)
« » 20 1.

Cpok neiicTBus padoueii mporpaMmsbl AucuuIImHbI 10 02 ¢peBpais 2021 r.
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[Tpotokon 3acenanus kadeapn Ne OT «__» 20 T
[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[IpoTokomn 3acexanus kadeapst No OT «__ » 20 1.
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(paspabomasuseii PI1)])
20 T I".H. OcraneHko
(noonucs) (U.0. @amunusa)



AHHOTAIUA
AUCHUILINHBI (Y4eOHOr 0 Kypca)

b1.5.09 O01masi u Heopraum4yecKkass XuMusi
(MHIOEKC 1 HAMMEHOBAaHNE TUCIUIDIHHEI (y4eOHOTO Kypca))

1. Heab 1 3a7a4M U3yYeHUs IMCHUILIMHBI (Y4eOHOro Kypca)

Lens — dopmupoBanue y oOydaromuxcs 0a30BbIX 3HAaHUIM, YMEHUI U HaBBIKOB
Mo oOImel M HEeOPraHMYeCKOM XHWMHH, 3HAKOMCTBO C BHYTPEHHEH JIOTHKOM
XUMHYECKOM HayKd, a Takke MPHOOpPETeHHEe CIOCOOHOCTH  HCIOJIb30BATh
IIOJTyYCHHBIC 3HAHUS, YMEHUS U HABBIKUA NPU U3YUYEHHH IOCIEAYIOINX XUMUYECKUX
U CTCIMATBHBIX IUCHUIUIMH U B cdepe mpodeccrnoHalIbHOM e TeNbHOCTH.

3amaun:

1. ChopmupoBath ycaoBUsl i1 pACCMOTPEHUS] OCHOBOIOJIATAOIIUX 3aKOHOB U
TEOpUH O0IIeH XUMHUH U U3Y4YeHHUs (DAKTUUECKOT0 MaTepurasa 1o XuMUHU 3JIEMEHTOB.

2. CdopmupoBaTh MpEACTABIECHUS O BCEOOUIEH B3aMMOCBA3M XUMHUYECKHX
SIBJICHUHM, MaTepUaIbHOIO MHUPA U OOBEKTHUBHOCTU €r0 CYILECTBOBAaHUS, METOJaX
XUMHUYECKUX UCCIEIOBaHUMN.

3. CdopmupoBaTh HaydyHOE MHPOBO33PEHHE, WIpAloOIIee BaXHYIO pOJIb B
pa3BUTHH 0OPA3HOTO MBIIUIEHUS U B IPOPECCUOHAIBHOM POCTE 00YUarOIIUXCS.

4. J1aTh MOJHOLICHHBIE 3HAHUS, OCHOBAHHBIE HA KOHKPETHBIX MPEICTABICHUIX
00 M3y4aeMbIX BEIIECTBAX U UX MPEBPAIICHUSIX.

5. BelpaboTaTh yMeHUs aHATU3UPOBATHh XUMUYECKUE SIBIICHUS, BBIICIATH UX
CyTb, CPaBHUBATh, 0000IIATh, 1€71aTh BEIBO/IbI, UCIIOJIB3YS IIPU ATOM 3aKOHBI XUMUHU.

6. BbIpaboTaTh HaBbIKM TMPOBEACHMS KOJMWYECTBEHHBIX pAacyeToOB C
UCII0JIb30BaHUEM yueOHOI, CIPAaBOYHOM U HAYYHOU JTUTEPATYPHI.

7. HayuuTpb npuUMEHSATH TMOJYYEHHbIE 3HAHMS U YMEHHs JUid O€301acHOro
UCIIOJIb30BAHUSI BEIIECTB B TIOBCEJAHEBHOM JKW3HM M Ha IPOU3BOJICTBE,
IPERYNPEXICHUS SIBICHHUM, HAHOCAIIUX BPE/l 310POBBIO M OKPYKaIOLIEH CpeJie.

2. MecTo aucuuiuiHbl (yaedHoro kypcea) B crpykrype OITIOIT BO

HNannas mucruruinHa (y4eOHbId Kypc) oTHOcUTCS K bioky 1 «/lucuurmivHel
(Momymn)», 6a30Bas 4acTh.

Jucuuminabl, yyeOHble KypChl, HA OCBOCHHMHM KOTOPBIX OazupyeTcsl JaHHas
nucuuIuinHa (yueOHbli Kypce) — «BBenenue B nmpodeccuioy», « Briciias MaTreMaTukay.

JlucuuIinHbl, yueOHbIe KYpChl, I KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HABBIKH, TTPHOOpETacMbIe B pe3yJIbTaTe U3YYCHHS JAHHOW AUCIUIUIMHBI (Y4eOHOTO
Kypca) — «AHanuTudeckas xumus», «OpraHuueckas xumus», «buoxumusy,
«®Ousznyeckas  xumusa», «KommougHas — XUMMI», «Xumust u  (u3MKa
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI.



3. Ilnanupyemble pe3yJbTaTbl O0y4YeHHMSl IO JUCHUILIMHE (y4eOHOMY

Kypcy),

COOTHECCHHBIC C

IVIAHUPYEMbIMHM  pe3yJbTaTaMH  OCBOEHUS

00pa3oBaTe/IbHOI MPOTrPAMMBI

dopMupyembie U

I[Inanupyembie pe3yabTaThbl 00yYeHUsI

KOHTPOJIMpYyeMble
KOMIIETEHIIUN

BJIQJICHUE HaBbIKaMU | 3HATh: MpaBHUJIa TOBEJCHUS U TEXHUKY O€30MacHOCTH B
MIPOBEICHUS XUMHYECKON Jabopatopuu, J1abOpaTOPHYIO MOCYIY,
XUMHUYECKOTO KIacCU(PUKAIMI0  PEaKTUBOB,  OCHOBHBIC  METO/IBI
HKCHEPUMEHTA, MPOBEJCHUSI XMUMHYECKOTO SKCIEPUMEHTA IO H3YUYEHUIO
OCHOBHBIMU CBOMCTB  JJIEMEHTOB M  MX  COCIUHEHUH,  uX
CUHTETUYECKUMU U | WICHTU(PUKALUN

aHATUTUYECKUMU YMeTb: CaMOCTOSITENIbHO pabdoTaTh € METOJIUYECKUMHU
METOJAaMH IIOJIyYEHHs U | PEKOMEHIALMSAMHU, IPOBOJUTh XUMUYECKUI IKCIIEPUMEHT,
UCCIIEIOBAHUS aHAJM3UPOBATh XUMUYECKHUE DJIEMEHTHI U NX COCTUHECHHS

XMUMHUYECKHX BEILICCTB M
peaxiwmii (OITK-2)

Brnangets: MeTomaMu  OpraHHM3alldd  CaMOCTOSTEILHOM
paboOThl TIPU TPOBEACHUU OJKCIIEPUMEHTA M HAYYHBIX
HCCIIE0BaHNM; CIIOCOOHOCTBIO CaMOCTOSTEIBLHO
MIPOBOIUTH aHAIH3 MTOTYYECHHON MH(POPMAIIUN; HaBBIKAMH
0e301macHOro o0paleHus ¢ BeleCTBaMu, MaTeprualiaMi U
XUMUYECKAMH TPOIECCAaMU B TIOBCETHEBHOW JKU3HH H
MPAKTHYECKON JeATeITbHOCTU

BJIaJCHUE CHUCTEMOU
byHIaMEHTATBHBIX
XUMHUYECKUX  NOHSITHUH
(TIK-3)

3HaTh: OCHOBHBIC  3aKOHBl  B3aUMOCBSI3U  MEXIY
CTPOCHUEM UM XHUMHUYECKMMH CBOMCTBAMH BEIIECTB;
OCHOBHBIC 3aKOHOMEPHOCTH, COITPOBOXIAOIINE
B3aMMOJICUCTBHUSI BEIIIECTB;, CBOMCTBA 3JIEMEHTOB M HX
COCIMHEHUM; CMOCOObI TMOJY4YEeHUs U TPUMEHEHHE
DJIEMEHTOB UM MX BAXXKHESHUIIINX COCIUHCHUN

YMeTh: MIPOBOJIUTH KOJIMYECTBCHHBIC,
TEPMOJIMHAMUYECKUE, KHHETUYECKUE U APYTHUE PACUETHI B
Pa3IMYHBIX XMMHYECKUX CHCTEMaX, IPEICKa3bIBaATh
IIOBEICHUE BEIIECTB U X CBOMCTBA

Bnanetn: XUMHYECKUM SI3BIKOM, CIIOCOOHOCTBIO
COCTaBJICHUS] MaTePUAJIbHBIX U DHEPTeTHYCCKUX OAIaHCOB
XAMHUYECKUX PEAKIAMN

TemaTnueckoe coaep:kaHue JTUCUUILVIMHBI (Y4eOHOT0 Kypca)

Paznean,
MOJYJIb

IMoapasaesn, Tema

OO61as ¥ Heoprauuyeckas Xumus 1

1. OcHOBHBIE TOHSTHS W 3aKOHBI
xuMud. TepMoJMHAMKMKA U KHHETHKA
XIUMHYECKUX TPOIIECCOB

OCHOBHBIE TTOHATHS U 3aKOHBI XHMUU

Xumnaecknii s5kBUBaseHT. PacdeTs! Mo ¢opMynaM U ypaBHEHHUSIM

TepMmoarHaMuKa XUMHYECKHX peakiuii. 3akoH ['ecca

Outponus, ueprust ['m66ca, HanmpaBIeHNe XUMHIECKAX PEaKIui




CKOpPOCTh XUMUYECKUX PEAKIMH. 3aKOH AEHCTBYIONIMX Macc

BrnsiHue TeMnepaTypbl Ha CKOPOCTh XUMHUUECKUX PeaKkLui. DHeprusi akTHBALUH

Xumuueckoe paBHosecue. Katanus

2. UctuHHbBIC PpacTBOPLI PaCTBOpBI. TepMOﬂI/IHaMI/IKa U MEXaHU3M PaCTBOPCHUS

PaCTBOpBI HEOBJICKTPOJIMTOB

PacTBopbI 271€KTPOIUTOB

3. DNEeKTPOXUMHUYECKUE TPOIIECCH OnexTpoxumusi. BO3HUKHOBEHHE 3I€KTPOAHOTO MOTEHIMAIA. | aTbBaHUIECKHE IPOILIECCHI

9HeKTpOJ'[I/13 pacijiaBOB M1 BOJAHLIX paCTBOPOB. Kuneruka OJICKTPOAHBIX TPOLIECCOB

KonmuecTBeHHBIC 3aKOHBI 3JICKTPOJIHM3a

KOppO?)I/IS{, Buapl u MexaHU3MBI MIPOTECKAHUA KOPPO3UHN

Crioco0BblI 3aIIUTH METAJUIOB OT KOPPO3UH

OO0u1as 1 HeopraHuyeckas Xumus 2

1. s-onementsl  Ilepmommueckoit | Onementsl A rpymms! [leproanaeckoil cucTeMbl

CUCTEMBI _
OnemenTtsl 1A rpynmnel Ilepuoaudeckoil cucTeMbI

2. p-anementsl  llepmoandeckoit | Dnementsl IIIA rpynmsl [lepuoanueckoil cHCTEMBI

CHCTEMBI Onementsl IV A rpynmnsl [lepuoauyeckoil cucteMsl

Onementsl VA rpynns! [Tepromiaeckol cHCTEMBI

Onements! VIA rpynmsl [lepnoandeckoii cucTeMsl

Onements! VIIA rpymms! [lepromiaeckol cHCTEMEI

Bogopon u ero coequnerns. DnemeHTsl VIIIA rpynmst [lepuonnaeckoii cuCTeMbI

3. d-snemenrst  Ilepuoamueckoit | Duementsl I1IB rpymibl [TeprouyecKoil cCHCTEMbI

CHUCTEMBI Onementsl VB rpymnmst [leproaideckoii cHCTeMBI

Onementsl VB rpynmsl [Tepnoandeckoii cucTeMbl

Onements! VIB rpymmst [Teproaideckoil cHCTEMBI

Onements! VIIB rpynmel [lepuoamaeckoii cucteMsl

Onementsl VIIIB rpynms [leproandeckoil CHCTEMBI

Onemenrtsl I-1IB rpynn ITepuoauueckoii cucteMsl

OO0mas TPy10eMKOCTh TUCHMILIMHBI (Y4eOHOTro Kypca) — 19 3ET.




4, TexHosioru4eckasi Kapta no yueoHomy kypcy «Oouiasi 1 HeOprauHudeckasi XMMUsh)
4.1. TexHoJiornyeckasi Kapra no yueoHomy Kypcy «O0mas 1 Heopranmueckasi Xumusi-1»

Hnentnduxarop kypca B moayJie ""Meroaunyeckas pagora" id=104491
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OCHOBHBIE TOHATHS U Jlexunonnas
5 1 | Jexums 1 Jlexl + bl 2 ! 1| A125 | 187 | Menosasmocka | [1-4]
3aKOHbI XUMHH AyUTOpHsI
XuUMUUECKUI
9KBUBAJIEHT. PacueTsl Jlexunonnas
5 1 | JMexmus 2 Jlex2 + 1 2 1L 1| A125 | 187 | Menosas nocka | [1-4]
no Gpopmynam u ayaUTOpHsI
ypaBHEHHAM
Iloaroroska Iomemenue ans
CamoCTosTeNbHOE TGOZ[ €THYECKOTO CaMOCL’Il:IOHTeJIEHOﬁ Kowmrorep ¢
5 1 Cam P - 202 70 1 r-401 16 BBIXOJIOM B CETh [1-4]
H3y4eHHe MaTepuaa MaTepuaa 1o Kypey paboTsI AHTEPHET
JeKLit CTYIIEHTOB P
5 1 | JTaGoparopnoe JIa631 BBoaHoe 3ausTHE. + II 2 Crenuanu3uposa 1 A-216 20 JlaGopatopHas [1-4]




3aHsiTHE | Texuuka HHast [0CYy /1, PEaKTHUBBI
0€30aCHOCTH. nabopatopust
3HAKOMCTBO C
XUMHUYECKOH MOCY0H
U PEaKTHBAMHU.
TepmouHamMuKa TlexionHas
Jlexmus 3 Jlex3 XMMHUYECKUX PeaKuil. . A-125 187 Menosas qocka [1-4]
ayIuTOpHs
3akoH I'ecca
Beinonnenue
J1a00paTOpHOiT pabOTHI Crernuanmnuposa
JlaGopatopHoe J1a632 1. OCHOBHBIE KIIaCChI HHas A-216 20 JlaGoparopHas [1-4]
3aHATHE 2 0CYy /1, PEaKTUBBI
HEOPraHUYECKUX naboparopust
BELIECTB
3amura 1abopaTopHOM
pabotsl 1. OcHOBHEIE Crernuanmnuposa
MaGopatoproe Ma633 | Knacew ras A216 | 20 | JTabopatopmar gy 4
3aHsATHE 3 0CYy /1, PEaKTUBBI
HEOPraHUYECKUX naboparopust
BELIECTB
DHTpOIUSL, SHEPTUs TexionHas
Jlekuus 4 Jlex4 I'u66ca, HanpasieHue 10 A-125 187 MernoBas 10cKa [1-4]
N ayquTOpHs
XUMHYECKUX PeaKiuii
CKOpOCTh XUMHYECKUX TexionHas
Jlexuus 5 Jlex5 peaximii. 3akoH 10 A-125 187 Menoast [ocka [1-4]
. ayuTOpHs
JICHCTBYIOIIMX Macc
Brimonnenue
JlaGoparopHoe J1ab0opaTopHOil paboThH Cremamsuposa JlaGopatopHas
J1a634 o HHast A-216 20 [1-4]
3aHsATHC 4 2. XuMu4eckuit M0Cy /1, PEaKTHUBBI
naboparopus
9KBUBAJICHT
Bnusaue
TeMIepaTyphl Ha TeKmonHas
Jlexrust 6 Jlex6 CKOPOCTb XUMHYECKHX 10 A-125 187 MernoBas ocka [1-4]
. ayuTOpHs
peakimii. DHeprus
AKTUBALMU
3amuTa 1abopaTopHOi
JlabopaTopHoe padots 2 Cretmamsuposa JlaGopaTopHas
J1a635 . HHAs A-216 20 [1-4]
3aHATHE 5 XuMHuecKuit ToCcy/ia, peakTHBBI
nmaboparopus
9KBUBAJICHT
Brimonnenue
JlabopaTopHoe nabopaTtopHoOl paboTHI Cretmamsuposa JlaGopaTopHas
J1a636 HHAast A-216 20 [1-4]
3aHATHE 6 3. Onpenenenne 1oCy/1a, pEaKTUBBI
nmaboparopus
SHTAIBIIHHI PEAKIIUN
Texms 7 Tex7 | Xmwmeckoe Jletonras A-125 | 187 | Menosas mocka | [1-4]
pasHoBecue. Karamus ayUTOpHS
PactBopsI.
Tlexuns 8 Jexg | Tepmomiamitica i Jlexuoas A-125 | 187 | Menosas nocka | [1-4]
MEXaHH3M ayquTOpHs
pacTBOpeHHUs
JlaboparopHoe J1a637 3amura nabopaTopHOI Crenuanmusuposa A-216 20 JlabopatopHas [1-4]




3aHsTHe 7 paborsr 3. HHast [0CYy /1, PEaKTHUBBI
OmnpenencHue nabopatopust
SHTAIBIIMHU PEAKLIUN
10 Jlexkuus 9 JIex9 Pactsops! JlexunoHHas A-125 187 Menosas 1ocka [1-4]
HEDJIEKTPOIUTOB ayJIUTOPHUS
Beimonnenue
n1abopaTopHOil paboTH
JlabopartopHoe 4. CxopocTthb Creumanmsuposa JlabopatopHast
10 g J1a638 ) N HHast A-216 20 [1-4]
3aHsTHe 8-9 XUMHYECKUX PEaKIHi. [0CYy /1, PEaKTUBBI
XuMuueckoe naGopatopus
paBHOBECHE
11 Jlexumst 10 Jlex10 Pacrsoper Jleimonnas A-125 187 | Menosas nocka [1-4]
9JIEKTPOJIUTOB AyUTOpHSL
11 Jlexumst 11 Jlex11 Pacrsopet JlexupomHas A-125 187 | Menosas nocka [1-4]
9JIEKTPOJIUTOB AyUTOpHS
3amura 1abopaTopHOM
pabotsl 4. CKOpoCTh Crienmaiu3uposa
11 JlaGopatoproe JIa6310 | XMMHYECKHX PeaKLHid. HHasl A-216 20 JlaGoparopnas [1-4]
3ansaTue 10 1ocyJa, peakTUBbI
Xumuyeckoe naboparopust
paBHOBecHe
Bemmonnenue CleLHan3HhoBa
JlabopaTopHoe nabopaTopHoi paboThI . P JlabopaTopHas
11 sanse 11 Ja6311 | 5° HHast A-216 20 [1-4]
. IlpuroroBnenue 0Cy/1a, PEaKTHUBBI
pACTBOPOB nabopatopust
ONeKTpOXUMHUs.
BosHukHOBeHHE
12 JMexuus 12 Jexl2 | 2eKTPOMNOIO Jlerumonias A125 | 187 | Menosas nocka | [1-4]
MIOTEHIaa. ayuTOpHs
laneBaHHYeCKHE
POLIECChI
Bomomenne Criennanusuposa
JlabopaTopHoe nabopaTopHoi paboThI . P JlabopaTopHas
12 J1a6312 HHast A-216 20 [1-4]
3ansaTHe 12 5. IlpuroToBnenue ocyJa, peakTUBBI
A nabopatopust
3amura 1a00paTopHOI
JlaGoparopHoe paboTsr 5 PP Crieupanmusuposa JlaGopatopHas
12 J1a6313 ‘ HHast A-216 20 [1-4]
3aHsaTHE 13 IIpurorosnexue 10Cy/1a, pEaKTHBBI
pacTBOPOB naboparopust
OneKkTponu3
pacIIaBoB U BOAHBIX NeximonHas
13 Jlexums 13 Jlex13 pactBopoB. Kuneruka 10 A-125 187 | Menosas nocka [1-4]
JIIEKTPOIHBIX aymaropus
POLIECCOB
13 Jlexums 14 Jlex14 Komaecrsennie Jleimonnas A-125 187 MenoBast nocka [1-4]
3aKOHBI HJICKTPOIIH3a ayIUTOPHS
TlaBopaTonHoe BeInonHeHne Crienpanusuposa TlaGopaTonas
13 parop JIa6314 | naGopartopHoii paboThI HHasl A-216 20 paTop [1-4]
3anstue 14-15 Hocy/a, peakTUBBI
6. PactBops! nmaboparopust




DJIEKTPOJIUTOB

Kopposus. Bugsl u

JleknmonHas

14 Jlexuus 15 Jlex15 MEXaHH3MBbI A-125 187 | Menosas nocka [1-4]
ayIUTOPHUS
HPOTEKaHUsI KOPPO3UH
3amura nabopaTopHOL Crernuannsuposa
14 JlaGoparoproe JIa6316 | paGotsl 6. PacTBOpHI HHas A-216 20 JlaGoparopnas [1-4]
3aHsATHE 16 1ocyJia, peaKTUBbI
JJICKTPOJIUTOB naboparopust
Beimonnenue
JlabopaTopHoe n1abopaTopHOi paboThI Cneunaiusuposa JlabopaTopHas
14 J1a6317 HHas A-216 20 [1-4]
3ansTHE 17 7. Komnonnusle 10Cy/1a, PEaKTHBBI
naboparopust
pacTBOPbI
15 Jlexuust 16 Jlex16 Crioco6e samuTEL Jleimonnas A-125 187 MernoBasi gocka [1-4]
METaJIOB OT KOPPO3UH ayUTOpHUs
3 6 i
JlaGoparopHoe 223?:11 ?a epHopHon Crieunamsuposa JlabopatopHas
15 paTop Ja6318 | P : HHas A216 | 20 parop [1-4]
3aHgTHE 18 Komtongaeie 1ocyJa, peakTUBbI
naboparopust
pacTBOPbI
Beinonnenue
n1abopaTopHOi paboThI Criennanusuposa
15 JlaGopatoproe J1a6319 | 8. OxuciurensHo- HHast A-216 20 JlaGoparopuas [1-4]
3aHsTHE 19 10Cy/1a, PEaKTHBBI
BOCCTaHOBUTEILHBIC nabopatopust
peaxiuu
16 Jlexmms 17 Jlex17 Crioco6e samuTet Jleimonnas A-125 187 MemnoBast nocka [1-4]
METAJUIOB OT KOPPO3HHU ayIUTOpHUs
3amura tadbopaTopHO
paborsr 8. Cnenuanusnposa
16 JlaGopatoprioe J1a6320 | OxuciauTenbHo- HHas A-216 20 JlaGopatopuaz [1-4]
3ansaTe 20 ocyJa, peakTUBBI
BOCCTaHOBUTEILHBIC nabopatopust
peaKIyu
Brimonnenue
JlaGoparopHoe n1abopaTopHOil paboTh Cremamsuposa JlabopatopHas
16 J1a6321 HHas A-216 20 [1-4]
3ansaTHE 21 9. DneKTPOITH3 BOAHBIX ocyJa, peakTUBBI
naboparopust
pacTBOpPOB
3amura tadopaTopHON Criennanusupona
16 JlaGoparoproe J1a6322 | paBoter 9. Dextpomis HHas A-216 | 20 | ’ladoparopuas [1-4]
3aHsATHE 22 ocy/a, peakTUBBI
BOJIHBIX PaCTBOPOB naboparopus
Beinonnenue
JlabopaTopHoe nabopaTopHOl paboTHI Cretmamsuposa JlaGopaTopHas
16 J1a6323 HHAs A-216 20 [1-4]
3aHATHE 23 10. Kopposust 1oCy/ia, pEaKTUBBI
nmaboparopus
METaJllIoB
3amuTa 1abopaTopHOM CrienmansupoBa
17 JlaGoparoprioe J1a6324 | pa6otsi 10. Kopposust HHast A-216 20 JlaGopatopuas [1-4]
3aHATHE 24 1oCy/ia, pEaKTUBBI
METaJJIOB nabopatopust
Crienmanusuposa
17 JlaGopatopHoe 716325 | Oruernoe — A-216 | 20 | Jlaboparopuas [1-4]
3aHsATHE 25 M0CY/1a, PEaKTHBbI
nmaboparopust
17 CamMocTosTensHoe Cam INoxroroBka K 36 10 IMomereHne st 401 16 KommbroTep ¢ [1-4]
U3ydeHHEe MaTepuana UTOTOBOMY CaMOCTOSATEIIbHOM BBIXOJIOM B CETh




TECTUPOBAHUIO pa60TI>I UHTEPHET
(3K3aMeHy) CTYZICHTOB
KommsroTeps! ¢
HEOOXOAUMBIM
o KommbroTepHslit TIPOrpaMMHBIM
Hroro €CT 110 -
20 TOTOBBIH TECT IT ™ + 100 2 KJ1acc o0Lero 1 VIIK 16 obecredeHneM
Kypey uepe3 L[T 307
JA0CTyIa JUISL TPOBEACHU S
HTOI'OBOTO
TECTUPOBAHUA
HTOT'O 84 240
324
UTOro 2
yepe3 OT
4.2. TexHoJiorH4YecKas KapTa no yuedoHomy Kypcy «O0uiasi 1 Heopranmdeckasi XuMHs-2»
Hpentuduxarop kypca B moayiae ""Meroauyeckas padora" id=104585
Cemectp | Kon-Bo Henens, B O6beM yuebHOro Kypca M BHJBI YIEOHBIX MEPONPHITHI ®opma | Konrpons
U3y4YCHUS | TEYCHUE KOTOPBIX | Bcero KonTtakTHas paboTa 3aHATHSL CamocrosTenpHas padboTa KOHTpoOJIA | B Hacax
pPean3yeTCa Kype YacoB Bcero S %
=
1o yu. S S
oy 2 -
TIaHy ° - = 2
z g g z £ g o
E = S = g > =
2, ] = =9 = v T
oS o) = 9 > o o)
g T g & ) &~ 1=
o = s = mE o < = B R =]
e = o £ : 2.2 = =9 2 = = °
8 g 8 ] e g Q 8 2 ~ 2.8 z S
o o) S = EE S Q 5] 3 = 5e S = =
aa) = = = m 5 -5 aa) = B ~ X e M S =
2 19 288 84 34 50 240 238 2 9K3aMeH 36
25 Onwucanue y4eGHOTo a8 = 3 2 IponomxuTenbHOCTh =
i w § é E MEpOPUATUS gE N ’_En 2 ) § y4eOHBIX MEPOTIPUATHI, TpeboBaHus K pecypcam % s~
5 E HaumenoBanune 26 2 (rema, Gpopmbl g CE:’ £ 5 & 2 @ TIPOBOIUMBIX 2z =
E( S yueGHOTO =g &| nposenenms nexumit, 5E %é %? EE% % g 8 = - = 5 %:
- <] Q Ssol o 38 o & S o ) o o [5) o 2 s 2
z 4 MEpOTIpHATHA = 53 n1aGopaTopHIX, ; E 5 82 = g CaMoCTOSITENIbH == P eB e 53 w; a = Tpebyemoe g E <
g = = HPAKTHYCCKHUX £ gl E = 2 3 B ayauroput as pabora ﬁ ;f. E- lé =g 2 g :E lé X obopynoBanue o "
M 3aHATHIA, METO/IBI alo § © 3 . :%E > = & fep Py A~
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o0y4eHus,

peanu3yrorye -~
IIPUMEHAEMYIO 2
00pa3oBaTENbHYIO § E 4] % %
IS4 = 2 =
TEXHOJIOTHIO) ] g2 8 Z
M o g o -
E =)
=
M
OnemeHTHI [A rpynmst TexionHas
Jlexuus 1 Jlex1 I[Mepuroanueckoii 2 10 A-125 187 Menosast ocka [1-4]
ayUTOpUs
CHCTEMBI
OnemenTs! [IA rpynmnbt TexionHas
Jlexuus 2 Jlex2 I[Mepuroanueckoii 2 10 A-125 187 Menosast jocka [1-4]
ayIuTOpHs
CHCTEMBI
CamocTosTenbHOE Tne(:)ﬂre(;fdiilioro ?a?wl\gecurl::f;ﬂggﬁ Kowmrotep ¢
Cam P 238 70 I-401 16 BBEIXOJIOM B CETh [1-4]
U3ydeHHE MaTepuana MarepHaa 1o Kypcy paboTsl
o HHTEPHET
JICKUUH CTY/ICHTOB
Beinonnenue
JlaGopaTopHoe n1abopaTopHOl paboThI Crietmansuposa JlaGopaTopHast
J1a631 2 HHast A-216 20 [1-4]
3aHsaTHE 1 1. KommekcHbie nocyJa, peakTUBBI
naboparopust
COCIAMHEHHS
Onementsl [ITA
Jlexuus 3 Jlex3 TPYHE! . 2 Jleiuomras A-125 187 MernoBas 10cKa [1-4]
Teproanyeckoit ayuTOpHs
CHCTEMBI
JlaGoparopHoe 3222?1;1 ﬂlaﬁOPaTOPHOH Cremamsuposa JlabopatopHas
paTop Jla632 | P : 2 HHas A-216 | 20 paTop [1-4]
3aHATHE 2 Komrutekcubie ocyJa, peakTUBBI
naboparopust
COCAMHCHHS
Beimonnenue
JlabopaTopHoe nabopaTopHoi paboThI Cretmanmsuposa JlabopaTopHas
J1a633 2 HHast A-216 20 [1-4]
3aHATHE 3 2. Onementsl |-11A 1oCy/1a, pEaKTUBBI
nmaboparopus
rpymn
Dnementsl IVA
Jlexuus 4 Jlex4 TPYIIB! . 2 Jletumonras A-125 187 Mernoast 1ocka [1-4]
Ilepuonnueckoit ayUTOpHUs
CHCTEMBI
3amura tadopaTopHON Criennanusupona
JlaGopatopuoe J1a634 paboTe 2. DIEMEHTHI 2 HHAs A-216 20 JlaGopatopuas [1-4]
3aHsATHe 4 MOCYy /1A, PEaKTHUBBI
I-11A rpymm naboparopus
DnemeHTsl VA rpynmst TlexionHas
Jlexrms 5 Jlex5 [epuoanueckoit 2 10 A-125 187 MernoBast focka [1-4]
ayuTOpHs
CHCTEMBI
Ta6opaTopHoe BsInonHeHne Crienpanusuposa TaBonaropas
PaTop J1a635 11a00paTOPHOI paboThI 4 HHasl A-216 20 paTop [1-4]
3aHATHC 5-6 HOCY/la, PEaKTHBBI
3. XKecTkoCTh BOAIBI naboparopust
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Dnementsl VIA

5 Jlexuus 6 Jlex6 TPyt . Jleimonnas A-125 187 MeroBas 10cka [1-4]
Ieproanueckoit ayIUTOpUS
CHCTEMBI
3amura 1abopaTopHOM Criennanusupona
5 H;i?; aTgp Hoe J1a637 paborsl 3. XKecrkocTs HHasl A-216 20 gamp:mp:;:mm [1-4]
3 ¢ BOJIBI naboparopust 0CYyaa, pe
Onementsl VIA
6 Tetuus 7 Tex7 | TPYmOE . Jleimonnas A-125 | 187 | Menosas nocka | [1-4]
Ieproanyeckoit ayquTOpHs
CHCTEMBbI
Brinonnenune
JlaGopaTopHoe n1abopaTopHOl paboThI Crietmanmsuposa JlaGopaTopHast
6 J1a638 HHast A-216 20 [1-4]
3aHsATHE 8 4. Onemenrsi I11A 1ocyJa, peakTUBbI
Fpymb naboparopust
3amura 1abopaTopHOM Criennanusuposa
6 Hf;imgpﬁoe J1a639 pabotel 4. DieMeHThI HHast A-216 20 £a60paTop H;T;IHBH [1-4]
> © I11A rpynmst nabopatopust ocyna, pea
Onementsl VIIA
7 Tlexms 8 Texg | Py . Jleiomras A125 | 187 | Menosas nocka | [1-4]
Ieproanyeckoit ayquTOpHs
CHCTEMBI
Beimonnenue
JlabopaTopHoe nabopaTopHoi paboThI Cretmamsuposa JlabopaTopHas
7 J1a6310 HHast A-216 20 [1-4]
3ansaTue 10 5. Onementsl IVA 1ocyJa, peakTUBBI
TPYIIIIBI nmaboparopus
Bognopon u ero
COCTMHEHMSI.
8 Jlexuus 9 Jlex9 Inemente VIIA Jleimonnas A-125 187 MernoBas 10cKa [1-4]
TPYIIIIBI ayUTOPHUs
Ileproanueckoit
CHCTEMBI
3amura 1abopaTopHOM CrienmanusupoBa
8 gﬁ‘;‘;“;ﬁ’?“oe Ja6311 | paGorsi 5. Dnementhr HHas A-216 | 20 ﬂgf"p:mg:]f‘:um [1-4]
IVA rpynmst naboparopust yAa, p
JlaGoparopHoe E:ézgz'}rl(e)gsgﬁ paboTsI Cretmamsuposa JlaGopatopHast
8 J1a6312 HHas A-216 20 [1-4]
3aHsaTHE 12 6. Dnementsr VA ocy/a, peaKTUBBI
—— naboparopust
Dnements! [11B
9 Jlexuus 10 JIex10 TPymE! . Jleicomras A-125 187 Mernoast 1ocka [1-4]
Ieproanueckoii ayuTOpHs
CHCTEMBI
3amura 1adopaTopHON Criennanusupona
9 gﬁz&fi’g}l% JIa6313 | paGoTel 6. DneMeHTHI HHAast A-216 20 ﬂaf()p:mg;f;mm [1-4]
VA rpynmsl nmaboparopust ocyna, p
10 Jlexkuus 11 Jlex11 Onementst VB Jleimonnas A-125 187 MernoBas 10cka [1-4]
TPYIIIBI ayuTOpHs
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Ilepuonnueckoit

CHCTEMBI
Beimonnenue ClemMansihosa
JlabopartopHoe n1abopaTopHOil paboTHI e 3Hpo JlabopatopHas
10 J1a6314 HHAs A-216 20 [1-4]
3ansaTue 14-15 7. Dnementsl VIA n MoCy/a, PeaKkTUBBI
VIIA rpyrm naboparopust ¥
Onements! [IVB
11 Jlexums 12 Jlex12 TPy . Jleimonnas A-125 187 | Menosas nocka [1-4]
Iepuonnueckoit ayIUTOpHs
CHCTEMBI
3amura 1abopaTopHOM Criennanusuposa
11 iﬁi&??g}loe JIa6316 | paGotsl 7. DneMeHTHI HHast A-216 20 fgf()p;ms:s:“%l [1-4]
VIA u VIIA rpynn nabopaTopust YAa, p
OnemenTsl VB rpymnmst TeKIHONHas
12 Jlexmms 13 Jlex13 Ilepnoanueckoit CKIWOHHA A-125 187 MenoBast focka [1-4]
CHCTEMBbI ayTopu
Bomomenne Crernuanmn3uposa
JlaGopaTopHoe n1abopaTopHOl paboThI . P JlaGopaTopHast
12 J1a6317 HHast A-216 20 [1-4]
3ansTe 17 8. Dnemenrs VIIIB naGopatopms 1ocyJa, peakTUBbI
TPYIIIBL
3amura 1abopaTopHOM CriennanusupoBa
12 JlaGopatoprioe J1a6318 | paGoTsl 8. DeMeHTHI HHas A-216 20 JlaGopatopuas [1-4]
3aHATHE 18 1oCy/a, pEaKTUBBI
VIIIB rpyrmer naboparopus
Dnementsl VIB
13 Jlexums 14 Jlex14 TPYTITE! . Jleimonnas A-125 187 MemnoBas nocka [1-4]
IMeprnonnueckoit ayuTOpHs
CHCTEMBI
Bomomenne Criennanusuposa
JlabopaTopHoe nabopaTopHoi paboThI LI P JlabopaTopHas
13 J1a6319 HHast A-216 20 [1-4]
3ansaTHe 19 9. Onements VIIB u ocyJa, peakTUBBI
VIB rpymn nabopaTopust
Dnementsl VIIB
14 Jlexums 15 Jlex15 TPy . Jleimonnas A-125 187 | Menosas nocka [1-4]
IMeprnoanueckoit ayuTOpHs
CHCTEMBI
Bomomenne Criennanusupona
JlabopaTopHoe nabopaTopHOl paboTHI u P JlaGopaTopHas
14 J1a6320 HHAs A-216 20 [1-4]
3ansaTHe 20 9. Dnementst VIIB u ocy/a, peakTUBBI
VIB rpymn nabopaTopust
3amuTa 1abopaTopHOM CrienmansupoBa
14 iﬁ(ﬁ?g?{% J1a6321 | pabotel 9. DneMeHTHI HHast A-216 20 fngp:mg:;:"BH [1-4]
VIIB u VIB rpynn naboparopus y7a, p
Onementsl VIIIB
15 Jlexumst 16 Jlex16 TPyt . Jleimonnas A-125 187 | Menosas nocka [1-4]
Ilepuonnueckoit ayUTOpHUs
CHCTEMBI
15 JlaboparopHoe 126320 BBIHOJ'IHCHPISV Criennanusupona A-216 20 JlabopaTopHas [1-4]
3aHsTHE 22 11a00paTopHOil pabOTHI HHas 110CY/Id, PEAKTUBBI
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10. Onements! 1B-11B nmabopatopust
rpymnmn
Onements! [B-1IB I
16 Jlexmms 17 Jlex17 rpym Ieprnoanueckoit JI 2 a eKPLIITIZO};};M A-125 187 MernoBas nocka [1-4]
CHCTEMBI YIHTOp
Brinonnenune
JlaGopaTopHoe nabopaTtopHoi paboThI Crermamsuposa JlaGopaTopHas
16 J1a6323 nl 5 2 HHast A-216 20 [1-4]
3aHsTHE 23 10. Dnements! 1B-11B a6ona MoCy/a, PeaKkTUBBI
rpymn naboparopust
3amura 1abopaTopHO Crienmaiu3uposa
16 JlaGopatopuioe J1a6324 | paboter 10. Diementsl n 5 2 HHast A-216 20 | Jlabopatopuas [1-4]
3ansaTHE 24 1ocyJa, peakTUBbI
IB-1IB rpynn nabopaTopust
Crernuanmnuposa
17 JlaGopatoprioe J1a6325 | Oruernoe n 2 HHast A-216 20 | Jlabopatopuas [1-4]
3aHsTHE 25 aGopaTopHs 1ocyJa, peakTUBbI
TTonroroska k ITomelenue s
CamocrosTenbHoe HUTOrOBOMY €aMOCTOSATEIbHON Kommsiorep ¢
18 Cam 36 10 I-401 16 BBEIXOJIOM B CETh [1-4]
U3ydeHHE MaTepuana TECTUPOBAHHUIO paboTsl
(3K3aMeHy) CTYJICHTOB HHTCPHET
Kommsrotep ¢
HEOOXOIUMBIM
N KommbiotepHsrit . MPOrpaMMHBIM
20 Hroropiii Tect o TU 100 2 Kyace o0mero VIIK 20 obecreveHnem
Kypcy uepes LIT 312
JocTyna JUISL TIPOBE/ICHHS
HUTOTOBOTO
TECTHPOBAHUS
ATOCrO 84 276
360
UTOro 5
yepe3 OT
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5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJISI U MIPOMEKYTOYHOM aTTeCcTAIUM

HanmenoBanust | Tunbl ydeOHBIX KonuuectBo VYcnoBus gomycka Kpurepuu u HOpMBI OLIEHKH
y4eOHBIX MEPOTPUATUN 0ayoB
MEpOIPUATHN
O0mas u Heoprann4yeckasi xumms 1
JlaboparopHas Breinonnenue 53a kaxayw | JlomyckaroTcs Bce - 5 0aJIOB BBICTABISICTCS CTYJICHTY,
paboTta OJTHOM 71a00paTOpHYIO €CJIM OTUYET BBINIOJIHEH 0e3 3aMeYaHuii;
nabopaTopHOi paboty u 50 - 4 Gasuta BBICTaBISCTCS CTYJICHTY, €CIIU
paboThI 6ayoB 3a 10 B OTUETE COJICPIKATCS HEOOIbIITNE
1a00paTOPHBIX HEI0YETHI;
pabor - 3 Oajuia BBICTABIISIETCS CTYACHTY, €CIIU
B OTYETE COAEPKATCS CYILIECTBEHHBIE
OIITNOKH;
- 2 Gasna BBICTABIISIETCS CTYJEHTY, €CITU
oTueT He oopMIieH, HO paboTa
BBITIOJTHEHA.
3amura oxHoM | 53akaxaywo | JlomyckaroTcs Bce 3a 3amuTy 1a00paTopHOl pabOTHI B
nabopaTopHOi J1a00paTOPHYIO dbopme yCTHOTO OTBETa Ha BOMPOCHI TI0
paboThI pabory u 50 TeMe J1abopaTopHOM pabOThI CTYJEHTY
6ayos 3a 10 3a7a€TCs 5 BOIIPOCOB: 32 KaXK/IbIU
1a00paTOPHBIX BEpHBIN OTBET CTYJEHT Mnoiydaer 1 Oas.
pabot
Htoroselii Tect | UTOroBbIit TECT Tect coctout u3 40 Bonpocos: 3a
10 KypCy uepe3 | MO Kypcy 4epes 100 KaKJIbI BEpHBIN OTBET — 2,5 Oaia

T

1T

Cxema pacyera UTOTOBOIi OLIEHKH

«(Cymma + Tep)/2» - cymma 0ajuioB MO BCEM yUEOHBIM MEPONPUSATHUSM,
NPEeTyCMOTPEHHBIM B Kypce + cpemHee apu(METHYECKOe IO BCEM
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MPOMEKYTOUHBIM TeCTaM, MpoBoAUMBIM uepe3 OT.

dopma npoBeneHus
IIPOMEKYTOYHOM aTTeCTALMH

YcnoBus nomycka

Kpurepnn 1 HOpMBI OLIEHKH

DK3aMeH (TECTUPOBAHUE)

Brimonnenue
nabopatopHbIx padbot Nel-
10, opopmiieHne u 3amnura
ATUX padboT

«OTINYHON Texymmit peiituar cocrapmser 80-100
0aJIoB

«X0pOomo» Texymmuii  peutunr cocrabisger 60-79
0ayoB

«ynosrnerBoputensHo» | Tekymuid pedTuHr cocrabisgeT 40-59
0ayoB

«HCYOOBJICTBOPUTCIIBHO»

Texymuii pedTuHr cocrasisieT meHee 40
0aJ10B

HanmenoBanust | Tunbl ydeOHbIX KomnuectBo YcnoBus nonycka Kpurepun u HOpMBI OLIEHKH
y4eOHBIX MEpONPUSATUNA OaoB
MEPONPUATHN
O0mas M1 HeOpraHuveckass XuMus 2

JlabopaTopHas Brinonxenue 53akaxayw | JlomyckaroTcs Bce - 5 OaIJIOB BBICTABIISIETCS CTYCHTY,

pabora OJIHOM 71a00paTOPHYIO €CJIM OTYET BBINOJIHEH 0€3 3aMeyaHuil;
nabopaTopHOi paboty u 50 - 4 Gasuta BBICTABISICTCS CTYJICHTY, €CITU
paboThI 6ayos 3a 10 B OTUETE CO/AECPIKATCSA HEOOJbIINE

1ab0paTOPHBIX HEJOYETHI;
pabor - 3 DaJina BBICTABIISIETCS CTYJEHTY, €CIIU

B OTYETE COACPKATCS CYIIECTBEHHBIC
OIITNOKH;

- 2 Oajuta BBICTABIIICTCS CTYACHTY, €CITH
otueT He oopMIiieH, HO paboTa
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BBITNOJIHEHA.
3amuTta  onHOM | 5 3akaxnayw | [Jomyckarorcs Bce 3a 3amuTy mnabopaTopHOil paboOTHl B
nabopaTopHO 71a00paTOPHYIO (opMe yCTHOrO OTBETa Ha BOIPOCHI 1O
paboThI paboty u 50 TeMe J1abopaTOpHOM pPabOThl CTYIEHTY
6amoB 3a 10 3a4a€TCA 5 BONPOCOB: 3a  KaXIbIH
1a00paTOPHBIX BEPHBIN OTBET CTYAEHT Moiy4aeT 1 Gam.
paboT
Urorossiii Tect | UTOroBslii TECT Tect coctout u3 40 Bonpocos: 3a
1o KypcCy 4epe3 | 1o Kypcy uepes 100 KaXXIbIi BEPHBIN OTBET — 2,5 Oana
T T

Cxema pacyeTra UTOrOBOM OLIEHKH

«(Cymma + Tep)/2» - cymma 0ajuioB MO BCEM yUEOHBIM MEPONPUATHUSM,
MPEIyCMOTPEHHBIM B Kypce + cpeaHee apu(pMeTHYecKoe IO BCEM
MIPOMEKYTOUYHBIM TeCTaM, MpoBoAUMbIM uepe3 OT.

dopma npoBencHUs
IPOMEKYTOYHOM aTTeCTALMU

YcnoBus nomycka

Kputepun 1 HOpMBI OLIEHKH

DKk3aMeH (TeCTUPOBAHUE)

Texymmit peittuar cocrasuser 80-100
0aJI0B

Texymmit petuar cocraBnsger 60-79
Oayu10B

Brimonaenue «OTIIHYIHO»
nabopaTopHbIX paboT Nel-
10, opopmiteHne u 3amnuTa «XOPOIIO»
ATUX padboT

«KYHAOBJICTBOPUTCIIBHO»

Texymmii peiitunr cocrabiusger 40-59
0aJ10B

«HCYOOBJICTBOPUTCIBLHO»

Texymuii pedTuHr cocrasisieT meHee 40
0aJ10B
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6. BaHK TecTOBBIX 3aJaHMIl U perJaMeHT NPOBeJAeHUs] TeCTUPOBAHMIA

6.1. BaHk TeCcTOBBIX 3aJaHUM 1JIsl MPOBeAeHUs TECTUPOBAHMIA

Hassanue O0anka tectoBrIX | Koi-BO 3amaHuii PazpaboTunku
3aJaHuN B OaHKe
TE€CTOBBIX
3aJITaHUuN
JlykpgaHoBa TatbsiHa EBreHbeBHA,
Xumust 2092
Tpommua Mapuna AJleKCaHApPOBHA

6.2. PerjiaMeHT poBeAeHUsI TECTUPOBAHMIA

HazBanue
OaHka
TECTOBBIX
3aJaHun

Kon-Bo
3aJaHuH,
MPEIbSBISIEM
bIX CTYJCHTY

Howmepa n HanmeHOBaHuA
pa3zienoB TecTa

Komn-B0

3aJaHui

B

paszfaene

Bpewms Ha
TECTUPOBAHU
€, MUH.

O01masi ¥ HeOpraHu4ecKass XuMHus

1

Xumus
(tecr,
oOmmas

xuMus 1,
UTOTOBBIN)

40

["anpBaHMYECKUE PJIEMEHTHI

I'mpposns conen

Jlucconmanus 3J€KTPOJIUTOB

HNoHHOE nmpon3BeeHne

Kitaccsr HEOPTaHUYECKHUX
COCIMHEHUN

Koppo3sus metaninon

OCHOBHBIE 3aKOHBI XUMHUH

AR DN PINDNPA

OcHOBHEBIE TIOHATUSA u
ONpPEACICHUS]  XUMHUYECKOU
TEPMOTMHAMHUKHA

OCHOBHBIC TTIOHSITHUS XUMUH

ITepBebrit 3aKOH
TEPMOJUHAMUKHU. TeruioBoun
s ekt XUMHYECKUX
peaKIuu, DHTAJIBITUS
peaKInH, SHTAJIITUU
oOpa3oBaHMsI W CTOpaHHs
BEIEeCTB, 3aK0H I'ecca

PactBOopumMoCTS,
MIPOU3BEACHUE
PaCTBOPUMOCTH

PacTBOpBI HEDJIEKTPOIUTOB

CBoOomnast sHeprus ['nb06ca
— KPUTEPUN HANPABIEHHOCTH

CaMOITIPOM3BOJILHOI'O
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Imponecca

CkopocTb XUMHYECKHUX
pEaKIu. Bausane
(dbakTOpoB  Ha  CKOPOCTh
peaxkuuu

CriocoObI BbIpaKeHUs
KOHIICHTPAIIMU PACTBOPOB

XUMHUYECKOE PABHOBECUE

DIIEeKTPOIINn3

OHtponus. Bropoii u Tpetuii
3aKOHBI TEPMOJIMHAMUKHI

NN

O0mas M HeOpraHu4ecKass XuMus 2

Xumus
(Tecr,
oO1mast

XUMHS 2,
UTOTOBBIN )

40

JKecTKkoCTh BOJIEI

CrpoeHne atoma

XUMHUYeCcKas CBA3b

Xumug dneMeHToB [A u ITA-
TPYIII

W wWwwinN

Xumug dneMeHToB [1IA-
TPYIIIIBI

Xumus dnementosn [1IB-
TPYIIIbI

Xumus demMeHToB [1B-
TPYIIIbI

Xumus dnemenToB [VA-
TPYIIIIBI

Xumus dinemeHToB [VB-
TPYIIIBI

XuMus daeMeHToB [B-
TPYIIIbI

Xumus dnementos VIIIB-
TPYIIIIbI

Xumus dneMeaToB VIIA-
TPYIIIBI

Xumus dneMenTos VIIB-
TPYIIIBI

Xumus deMeHToB VIA-
TPYIIIBI

XuMmug dy1eMeHTOB VIB-
TPYIIIBI

XUMHUS dJIeMEHTOB VA -
TPYIIIBI

XUMUS dJIeMEHTOB VB-
TPYIIBI

Xumug dnemenToB VIIIA-

70
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| | rpymmer | |

/. Kputepuu 1 HOPMBbI OIleHKH KYPCOBBIX padoT (MPOEKTOB)

[To yueOHOMY TUTaHY TaHHBIN pa3felnl He MPeayCMOTPEH.

8. IlpuMepHasi TeMaTHKAa NMUCbMEHHBIX PadoT (KypcoBbIX, pedepaTos,

KOHTPOJILHBIX, pACYeTHO-TPpa(huecKux u ap.)

[To yueGHOMY TIaHy JAHHBIN pa3zien He MPeyCMOTPEH.

9. Bonipochl K 3k3aMeHy

No i/m | Bormpocsl

OO6mrast 1 HeOpraHuyeckas XuMus |

1 OCHOBHBI€ MMOHATHS XUMUU: aTOM, HOH, MOJIEKYJIa, JJIEMEHT, BEILIECTBO

2 CHUMBOJIBI XUMHUYECKUX IJIEMEHTOB

3 Mounb - KaK eIMHUIIA U3MEPEHUS KOJIMYECTBA BEIIECTBA

4 3aKOH COXpaHEHUs Macchl, IOCTOSHCTBA cocrasa. [IpuMeHeHue ero B
XUMHYECKUX pacueTax

5 3aKoH NOCTOSHCTBA cocTaBa. [[puMeHeHne ero B XMuMUYECKHUX pacuerax

6 ["a30BbIN 3aKOH KpPaTHBIX OTHOIIEHW W MPUMEHEHUE €T0 B TEXHUYECKUX
pacuerax

7 ["a30BbIli 3aKOH ABOTaJIpo U NPUMEHEHHUE €70 B TEXHUYECKUX pacueTax

8 ['azoBblli 3akoH MenpaeneeBa-Kmailnepona W TOpPUMEHEHHE €ro B
TEXHUYECKUX pacuerax

9 XUMHUUYECKUM SKBUBAJIEHT MPOCTHIX U CI0KHBIX BEIIECTB

10 | MonspHast Mmacca ¥ MOJIIPHBIA 00BEM DKBUBAJICHTA

11 | 3aKOH SKBHUBAJICHTOB

12 | [lonsitue 06 suTansnuu. [1epBoiil 3aKOH TEPMOAMHAMUKH

13 DHTaIbIUs 00pa30BaHKs BEIESCTBA

14 | DHranenusa peakuun. 3akoH ['ecca

15 | DHTanenus cropaHus v TEIJIOTBOPHAs CIOCOOHOCTH TOILJIUB

16 DHTponUsl - Kak TepMOAWHaAMHUuUecKas (DYHKIUS COCTOSHUSI CUCTEMBI.
Pacuer sHTpONIMHK peakiumn

17 | HanpaBieHHOCTh XUMUYECKUX peakiuil. DHeprus ['ub0ca

18 CKOpOCTh XMMHYECKUX pEakiuid. [OMOTreHHble W TETEpOreHHBIE
IPOLIECCHI

19 | 3akon nerictByromux macc. KoHCTaHTa CKOPOCTH peakiuu

20 3aBUCUMOCTh CKOPOCTH oT TEMIIEPATYPHI. TemnepaTypHbIi
koahurment. [Ipasuno Bant-T'odda

21 VYpaBHenne AppeHuyca. 3aBUCUMOCTb KOHCTAHTBI CKOPOCTH  OT
TeMrepaTrypbl. PacueT sHeprun aKTuBaIuu

22 | 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT NaplHaIbHOTO JABJICHUS

23 | Xummueckoe paBHOoBecre. KoncranTa paBHOBeCHS
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Cwmemenne xumuueckoro paBHoBecus. [punnun Jle-Illatense

25 | PactBopbl. CiocoObl BeIpaKeHUs] KOHIEHTPAIIMH PacTBOPOB

26 | Mexanusm pactBopenus. TepMoarHaAMUKa paCTBOPEHHUS.

27 | KonnuratuBHbIe CBOMCTBA PacTBOPOB: 3aKoHKI Payns u Bant-I'odda
HcTtuHHBIE M TOTEHIMATIBLHBIE AIEKTPOIUTHL. [{ucconuanus 31eKTPOTUTOR

28 | (kucmoT, ocHOBaHMH, coneit). KoHcTanTa aucconmanuy MOTeHITHAIbHbIX
AIIEKTPOJINTOB

29 | 3akoH pazbasnenus OctBanbaa. M3oToHnyeckuit Ko3QpuueHT

30 | 3akonsl Payns u Bant-I'odda ayis pacTBOpoB 37€KTPOJIUTOB

31 Jucconmanus Boasl. Bogopoansiii mokasarens (pH)

32 | Ilpou3BeneHne pacTBOPUMOCTH

33 | OOMeHHbIe peaklliu B paCTBOPAX JIEKTPOJIUTOB

34 | I'maponus. pH BOJHBIX pacTBOPOB COJIEH

35 | ducnepcusbie cucrteMbl. KommonaHbie pacTBOPEI

36 | [lomyuyeHue KOIOUIHBIX PACTBOPOB

37 | CBoiicTBa KOJUIOUIHBIX PACTBOPOB

38 | DaeKTpOXUMHUYECKHE CHCTEMBI

39 DNEeKTPOAHBINA TOTCHITHAIT

40 | YpaBuenue Hepucra. CTanaapTHBIN 3JIEKTPOTHBINA MOTSHIMAI

a1 XUMHAYECKHE MCTOYHUKHU TOKa. [ anbBaHmyeckuid sneMeHT. [IpuHumn u
pacuer DJ1C

42 | DnexTpoau3 paciuiaBoB. PacTBopuMBbIi aHOT

43 | DneKkTpoau3 BOJHBIX pacTBOpoB. KaTtoaHble M aHOIHBIE TPOIIECCHI

44 | 3akonbl Dapanes

45 | IlpuMeHeHue AIeKTPOJin3a B MPOMBIIUICHHOCTH

16 Koppo3usa meramnoB u CILIABOB. [Ipmuunbl KOoppo3uu. Tumbsl U BUABI
KOPPO3UOHHBIX MOPAKECHUI

47 XUMHUYECKasi KOPPO3Usl METALIOB. ['a3oBas Koppo3usa. XapakTEpUCTHKA
OKCHUJIHBIX TUICHOK

48 DnekTpoxuMuueckas Kopposusi. Koppo3us Ha KOHTaKTe ABYX METaJIJIOB.
O1neHKa CKOPOCTH KOPPO3UOHHBIX MPOIECCOB

49 | BnustHue pa3nuyHbIX (DaKTOPOB Ha AIICKTPOXUMHUYECKYIO KOPPO3HIO
Meronpl  3alIUTBI  METAUIOB OT  KOPpO3uM. Merammdeckue |

50 | HeMeTaluTMYEeCKUE TOKPHITHS. I[IpoTekTopHas W KaTOJHAs 3alluTa.
NHrubuTopsl KOPpO3UH

OO6murast 1 HeOpraHuyeckasi XUMHs 2

1 CoBpeMeHHBIE TTPEJICTABICHUS O CTPOCHUHN aToMa

2 KBaHTOBBIE UnCIa

3 ITepnonnueckuii 3aKoH U [leprnoanueckas cucrema 3JIEMEHTOB

4 Paguyc aroma, oSHeprus HOHHU3AIMH, CPOJCTBO K  DJIEKTPOHY,
AIEKTPOOTPUILIATEITHLHOCTh
[Ipupoma xumudeckod cBsi3M. KOJWYECTBEHHBIE XapaKTEPUCTUKHU
XuMU4ecKon cBsi3u. OOpa3oBaHne MOJIEKYJIBI BOAOPOIA.

6 Meron BameHTHbIX CBs3el. KoBanmeHTHas  CBs3b.  MexXaHU3MbI
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06pa3013aH1/1;1 KOBAJICHTHOM CBSI3U

XapaKTCpI/ICTI/IKI/I KOBAJICHTHOM CBSI3U (HaCBIH_IaeMOCTI), HaIrpaBJICHHOCTD,

! MOJISIPHOCTH ). O- U TT-CBSI3H.

8 ['ubpunuzanus opouTaneil.

9 Honnas cBs3b

10 | Meramnyeckas CBsI3b

11 | BogoponHasi cBsI3b

12 | Metoa MOJIEKYJISIPHBIX OpOUTAICH.

13 Onementel | u IlA rpynn Ilepuonuyeckodt cucrteMbl: o001mas
xapaktepuctuka). [lonyuenue

14 Xumuueckue coeauHeHus 3aemeHToB | u 1A rpynn: ruapuael, kKapoOuasl,
HUTPUJIbI, OKCUJIBI U THAPOKCHUJIBI, COJIH.

15 | Ilpumenenue 3nemeHnToB | u |1A rpynm u ux coeguHeHui

16 | Kéctkocts HoO u metozp! e€ ycTpaHneHus

17 Onementsl A rpynmer  Ilepuogudeckoit  cuctemsl:  00Imas
xapakrepuctuka. [lonydyenue

18 Xumuueckue coenuHeHus 3yeMeHToB |IIA rpymnmbl: ruapuabl, KapOoumbl,
HUTPUJIBI, OKCUJIBI U THJIPOKCHUJIBI, COJIU.

19 | [Ipumenenne snementoB lIA rpynmsl u ux coeguHEHUN

20 Onementel  IVA  rpynnel  Ilepuogmyeckoit  cuctembl.  OOmas
XapaKTePUCTHKA DJIEMEHTOB, IPOCTHIE BEIIECTBA

21 | CoemuHeHus yrieposa

22 | Kpemnuii u ero coeiuHeHUs

23 | DrieMeHThI NOJrPYIIIIbI T€PMaHUS U UX COCTUHEHUS

24 Onementsl VA rpynmnbl. O0ias XapakTEepUCTUKA 3JIEMEHTOB, MPOCThIE
BEIIECTBA

25 A30T 1 ero coe JUHEHUS

26 | dochop 1 ero CoeTMHCHHS

27 | DneMeHTBI OJTPYIIIbI MBIIIbSIKA U UX COCTUHEHUS

28 Onementsl  VIA rpynmel  (xanbkorenbl). OOmas XapakTepUCTHKA
HJIEMEHTOB

29 | Kucnopon: amnorponubie moaudukanuu. CoeAMHEHUST KUCIOpoaa

30 | Cepau e€ coequHeHHs (CEPOBOIOPO, OKCHUIBI CEPhI, KUCIIOTHI)

31 | DneMeHThI MOATPYIIHI CeJIeHa, UX COSAMHEHUS

32 Onementsl VIIA rpynmbl (F&H?PCHBI). O6mas xapakrepuctuka. [Ipocteie
BEIIECTBA U CPABHEHHE UX CBOWCTB

33 CoenuHeHusi TrajoreHoB (BOJOPOJHBIE COEIMHEHUS, KHCIOPOIHBIC
COEJTMHEHHUSI

34 Kucnoponocogepxamne  KUCIOThI ~ TaJOT€HOB W HUX  COJIH.
MexranoreHasie coenuHeHus. [ Ipumenenue
Onementsl  VIIIA  rpynnst  Ilepuoguyeckoit  cucremsl.  OOmas

35 | xapakTepucTuka, npocthie BemiecTBa. CoeMHEHUsI 0JIarOPOJIHBIX Ta30B.
IIpumeHenue

36 |Onementsl IlIIB rpynner  Ilepuonuueckod  cucTeMbl.  DIEMEHTHI
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NOATPYIIIbI CKAHAWA U UX COCANMHCHUA

37 JlarTanonapl. AKTUHOMIBI

38 Onementsl VB rpynnet  Ilepuogmueckoit  cuctembl.  OOmias
XapaKTepUCTHKA 3JIEMEHTOB. [IpocThie BelecTBa U X CBOMCTBA

39 | Coenunenus anementoB VB rpynmel. [Ipumenenue

40 Onementsl VB  rpymmer  Ilepuonmueckoit  cuctemsl.  OOmias
XapaKTEPUCTUKA JIEMEHTOB. [IpoCcThie BelecTBa U MX CBOWCTBA.

a1 Coeaunenust snemeHToB VB rpynmbl (OKCUIBI M THIPOKCHUIBI, COJIH).
[Ipumenenune
Onementsl  VIB  rpynnel  Ilepuogmueckoit  cuctembl.  OO1mas

42 | xapakrepucTtuka 31neMeHTOB. [lonmydenue. CBoiicTBa MPOCTHIX BEIIECTB.
CoeauHeHust Xxpoma

43 Coenunenuss MonmuOaeHa W Bojdb(ppama.  ['eTepoOmOIMKUCIOTHI.
[Ipumenenune

44 Onementel  VIIB  moarpynmel  Ilepuonnueckoir  cucrembl.  OOmias
XapaKTEPUCTHKA AIEMEHTOB. XUMHUECKHE CBOMCTBA MPOCTHIX BEIICCTB
Coeaunenus snementoB VIIB rpynmsr (1), coenunenus snementos VIIB

45 | TPYTIBI (IV), coenunenus snemenroB VIIB rpymmer (VI u VII).
CpaBHUTENbHAS XapaKTEPUCTUKA OKUCIHUTEIbHBIX CBONCTB COEIUHEHUN
maprania (VII)

16 DOnemeHTHl ceMelicTBa xene3a. OOmias xapakrepuctuka. [lomyudeHue.
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.

47 CoenuHenus xkemnesa, KooanbTa, HUKENS (OKCUIIbI, TUAPOKCHUIBI JKEJie3a).
[Ipumenenune

48 [InaTuHOBBIE MeTalIbl. O0IIas XapakTepucTrka 3meMeHToB. [lomydenue.
IIpocTele BenecTBa U UX XUMUYECKUE CBOMCTBA

49 CoenuHeHusl TUIATHHOBBIX METAUIOB (OKCUABI W THAPOKCUIIBI; COJHU
KHCIIOPOJHBIX COCTMHEHUM, TaJIH]IbI)

50 KomMrinekcHbie coefMHEHUS TIIIATHHOBBIX MeTauioB. CpaBHEHUE CBOWCTB
DJICMEHTOB CEMEWMCTRA JKeJle3a M IMJIATHHOBBIX MeTauioB. [[pumeneHue
Onementel  IB rpynnet  Ilepuoamueckoit  cuctembl.  OOmmas

51 | xapakTepuctuka 3ieMeHTOB. [IpocTbie BemiecTBa M MX XUMHUYECKHE
CBOMCTBaA

52 | CoemuHeHUs dJEMEHTOB MOATpyIIbl Mean. [Ipumenenue
Onementsl  |IB  rpynmer  Ilepuogmueckoit  cuctembl.  OOmias

53 | xapakrepuctuka odnemeHTOB. [lomydenme. XWMHUYECKHE CBOHCTBA
MPOCTHIX BEIIECTB

54 CoenuHeHUsT PJIEMEHTOB TOATPYIIIHI ITUHKA (KUCIOPOJHBIE COSIUHEHUS,

Cynb(dubl, raauabl, HUaHuabl U ap.). [lpumenenue
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10. doHa OIEHOYHBIX CPeICTB /Jisl NPOBedeHHS TPOMEKYTOUHOI
aTTecTaluy 00y4aomuXxcsi Mo JUCIUIIHHE
10.1. MacmopT ¢oHIA OLIEHOUYHBIX CPEACTB

Kona
Ne KonTposmpyembie pa3aeibl KOHTPOJIMPYeMOi HaumenoBanue
n/n (TeMbl) JUCHUILIHHBI KOMIIeTeHIIMH (MU OLIEHOYHOI0 CPeACTBA
ee 4YacTH)
Oo0mas u Heoprannyeckasi xumus 1
1 Mo 1.
OCIfg;fHe MOHSTUS U 3aKOHBI Oruetsl 1o
OIIK-2, TIK-3 nabopaTopHbIM paboTam Ne
XHUMHUH. TepMmoauHamuka Hu 1-4
KMHETUKA XMMHUYECKHUX MPOILIECCOB
2
Monyisb 2. OIK-2, TIK-3 OTt4yeTsl 10 1a60pPaTOPHBIM
HcTuHHBIE PacTBOPHI paboram Ne 5-7
3
Monyis 3. OIK-2, TIK-3 Otuetsl 0 1a00PaTOPHBIM
DIIEKTPOXUMHUYECKUE MTPOLIECCHI pabortam Ne 8-10
Oo01masi u HeOpranuyeckasi Xumms 2
! Moy, 1. OTtyeTsl 10 1a00pPATOPHBIM
S-3JIEMEHTEI [Tepnoanueckoit OIIK-2, T1K-3 partop
paboram Ne 1-3
CUCTEMBI
2 OTtyeTsl 1Mo 1a00paTOPHBIM
Monyns 2. patop
. pabortam Ne 4-7
p-2JIEMEHTBI [Tepuoanueckoit OIIK-2, I1K-3
CUCTEMBbI
3 Monyns 3. Otuetsl Mo 1a00PaTOPHBIM
d-aneMeHTHI [lepuoauueckoit OIIK-2, TTIK-3 pabotam Ne 8-10
CUCTEMBI

10.2. TunoBbIe KOHTPOJILHBIE 3aJaHUS] WV HHbIE MATEPHAJIBI,
He00X0uMBIe /1JI51 OCHKHU 3HAHU, YMEHHU i, HABBIKOB M (WJIH) ONbITA
AeSITeJIbHOCTH, XaPAKTEePU3YIIMX ITalbl GOPMHUPOBAHMS KOMIIETEHIIUN B
npouecce 0CBOCHUA 00pa3oBaTe/IbHOM POrPaMMbI

10.2.1. KoMIUIeKT THIIOBBIX 3aJaHUIl K JIa0OPATOPHBLIM padoTam

Kypc «O01mas v Heoprauuueckas xumus 1»

JlaGopaTopHas padora Nel «OCHOBHBIE KJIACChl HEOPTAHUYECKHUX BelIeCTB)

Heasb:

COEJIMHEHUM.

Omnpbit 1. ITosryyenne okcuia OKUCJIEHHEM dJIeMEeHTA

1. OmnbIT NPOBOAUTCS B BHITSIKHOM IIKady!

3aKPCIJICHUC 3HaHUW 00 OCHOBHBIX KJIaccax HCOPraHU4CCKHUX
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B xumnueckuii crakan Ha 50-100 mu Haneiite 10-15 Ma aucTULIMpOBaHHOM
Bozbl. [lonocky cuHel JakMycOBOM OyMaru OKyHUTE B BOJY M OTMEThTE €€
OKpAacKy.

B meramnnyeckyro JIOXKEUYKYy IMOMECTUTE HEMHOTO CEPbl M HAarpeutre ee B
IJJAaMEHH COUPTOBKHU B TeueHUE 30 CEeKyH.

JIoxkedky ¢ ropsiuer Cepord BHECUTE B CTAKAH C AUCTUUIMPOBAHHOM BOJOM,
MIOCJIE YETO JIOKEUKY YAAIUTE.

B mosy4eHHBII pacTBOp BHOBb OKYHHMTE IOJIOCKY HHAMKATOPHOM Oymaru u
OTMETBTE €€ OKPACKY.

CocTraBbTe ypaBHEHHUS IPOBEACHHBIX PEAKIIUI U CJIeTalTe BHIBO/I.

OnbIT 2. B3anMoaeicTBHe OKCHAA METAJLIA ¢ BOAOH

[TomectuTe B mpobupky 1 mmarens okcuaa kanpuus u npuieite 10-15 kanensb
JTACTUJUIMPOBAHHOW BOJbI, IEPEMEIIIANTE.

K monyuennomy pactBopy nob6aBpTe 1-2 kamnu denondranenHa, odparure
BHUMAaHHE HA OKPACKY MHIUKATOpA.

CocTaBbTe ypaBHEHHE PEAKIIMU U CIIETANTE BBIBO/I.

OmnbiT 3. B3aumMopaencTBHe 0CHOBHOI'O OKCH/IA C KHCJI0TOM

Buecutre B mpobupky mmarens okcuaa meau (II) u goGaBbre 4-5 kamenb
pacTBOpa CEpHOM KHCIIOTHI.

Ecnu B3aumoneiicTBUsl BElIECTB B MPOOUMpKE HE HaOIIOAaeTcs, TO €€
COAEP>KUMOE HArpeuTe.

OTMeThTe OKpacKy pacTBOpa U OOBSICHUTE €€ MOSBICHHE.

CocTaBbTE ypaBHEHUE PEAKIINU U CACTAUTE BBIBOJI K OMBITY.

OmnbIT 4. B3auMoaeiicTBHe KHCJI0THOTO OKCH/IA ¢ OCHOBAHUEM

Haneiite B mpoOupky 2-3 M H3BECTKOBOM BOJbI (pacTBopa THMIPOKCHAA
KaJIbLINSA ).

[IponycTuTe yepe3 U3BECTKOBYIO BOJAY YIJIEKHCIbBIN ra3 (caeiaaiTe HECKOIbKO
BBIJIOXOB B PacCTBOP Uepe3 TPYOOUKY).

OtmeThTe 0Opa3zoBaHue OEOTro OcajKa M €ro pacTBOPEHUE MPU JaIbHEHUIIIEM
MPOIYCKAaHUH YTJIEKUCIIOTO rasa.

CocTtaBbTe ypaBHEHHE PEAKLIUH U CHICJIANTE BHIBOI.

OmnbiT S. B3aumoaeicTBre COJIH € HIET0YbIO

Buecure B nBe npobupku no 10 kamens pactBopa cynbdarta meau (1I).

B onny npoOupky n100aBbTe OJHY KAl TUAPOKCHIA HATPHs, a BO BTOPYIO —
10 kanens TMAPOKCUAA HATPHUS.

OOpaTuTe BHUMaHUE HA Pa3JIMuUe OKPACKHU MOTYUYCHHBIX OCAJKOB.

Harpeiite conepxxumoe npodupok. OTMeThTe, B KaKO MpoOUpKe MPOU30ILIN
HW3MEHEHHUS.

CocTaBbTe ypaBHEHUS PEAKLIMI U CIIETIaiiTe BBIBOJI HA OCHOBAHUU OIIBITA.
OnbIT 6. B3anmoaeicTBHE COJIM € METAILIIOM

Bretite B mpobupky 20 kamenb pacTBopa cynbdata meau (II).

[TomecTuTe B IpOOUPKY C PACTBOPOM KEIE3HYIO CKPETIKY.

Uepes 2-3 MUHYTHI 0OpaTUTE HA U3MEHEHNE OKPACKU MTOBEPXHOCTU CKPEITKH.
OOBsICHUTE TPOUCXOJIAIIEE SBIEHHWE, COCTaBhTE YPABHEHHE PEaKIUH U
ceanTe BBIBOJI.
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OmnbiT 7. CBoiicTBa aMOTEPHOro rHAPOKCUIA

Hamneiite B ABE mpoOUpKH 1O 5 Kamesb pacTBOpa HUTpaTa aTFlOMUHUS.

2. JloGaBbTe B 00€ MPOOUPKH MO KAIUIAM THAPOKCHU] HATPHS J0 MOSBICHUS
ocajka.

3. K ocanky B mepBoii mpoOupke 100aBbTE PaCTBOP CEPHOM KUCIIOTHI, K OCAJIKY
BO BTOPOU MPpOoOHpKe 100aBbTE PACTBOP TUAPOKCUIA HATPHSL.

4. OtmeTbTe HaOIO/IEHUS B 00euX MpoOUpKax, HAUIIUTE YPaBHEHUS PEaKluil U
CHEJIANTE BBIBO.

=

JlaGopaTopHasi padora Ne2 « XuMuU4ecKNi IKBUBAJIEHT

Heab:  ompeneneHwe  MOJSPHOM ~ Macchl ~ SKBUBAJIGHTA  MeTasuia
HKCIIEPUMEHTATILHBIM ITYTEM.

OnbiT. OnpenesieHne MOJSIPHOH MAacchl JKBHBAJEHTAa MeTaljla 0
00bEMY BOI0POJ1a, BBITECHEHHOT'0 M3 PACTBOPA KUCJIOTHI.

OmnpeneneHue MPOU3BOJIUTCS € MOMOIIBIO Mpudopa (puc.l), cocrosiiero u3
u3MepurensHoit 6topetku (1) Ha 25...50 M1, AByXKoJeHHOH TpoOupku OcTBaibaa
(2) 1 ypaBHUTEIBHOU CKJISTHKY WM OrOpeTKH (3).

1. B ogHo u3 koneH npooupku OcTBaibaa (2) MOMECTUTE HABECKy MeTajlia,
MOJIYYEHHYI0 Yy JabopaHTa.

2. B npyroe xoneno Ha 1/4 yacTth ero 06bEMa HaJleHTE pacTBOP COJISTHOM KUCIIOTHI.

3. IImotHO 3akpoiite mpobupky OctBampaa (2) mpoOkoi W 3akpenure e€ B
IITaTHBE.

4. TlpoBeppTe mpUOOpP HAa TEPMETHYHOCTH, JJIA YEro YpaBHUTEIbHBIN cocyr (3)
nogHumute Ha 10...15 cMm u 3akpenure B 3TOM MNosoxkeHUH. Ecimu mpubdop
repMETHYEH, TO YpPOBEHb KHUJIKOCTH B HEM OCTaeTcsi MOCTOSHHBIM. Ecmu
npuOop He repMeTUYEH, MPOBEPHTE, INIOTHO JIU 3aKpbiTa npodupka OcTBanbpia
(2) mpobxoii.

5. YcranoBure 6ropetky (1) u cocyn (3) Takum oOpazoM, 4TOOBI KUJIKOCTh B HUX
HaxoAuJlach Ha OAHOM YpoBHE. OTMEThTE IMOJIOKEHHE YPOBHS HKHUIKOCTH
(menucka) B 6ropetke (1) — V.

6. OCTOpOKHO TOBEpHUTE MPOOUPKY (2) Tak, YTOOBI KHCIIOTa TEpenuaach B
KOJIEHO, /1€ HAXOAUTCA METAJII.

bropeTkn yKpelusiroTcs B INTATUBE M 3aIlONHAIOTCA BOAOW. B  umcxomHoM
COCTOSIHUM KUJKOCTh B cOCyJax | v 3 noJrKHA HAXOAUTHCS HAa OJJHOM YPOBHE.
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Pucynok 1. Cxema mpubopa amnsi onpeaesaeHus] MOJSIPHOM Macchl SKBHUBAJICHTA
metamia: | — wu3MeputenbHas Owoperka, 2 — JABYXKOJEHHas
npobupka OcTBanbaa, 3 — ypaBHUTENIbHAs OOpeTKa

7. Ilocne momHOTO pacTBOpPEHHUs METajula MPUBEIUTE MOJIOKEHUE >KUIKOCTH B
oropetke (1) u cocyne (3) K OAHOMY YPOBHIO.

8. TouHo oOTMeTBhTE TIOJIO)KEHHE MEHHCKa >XUJIKOCTH B Oropetke (1) — V.
Omnpenenure 00bEM BBIACIUBILIETOCS BOJIOPO/IA.

9. OTMeThTE MOKa3aHUS TEPMOMETPA U OapomeTpa.

10. Pe3ynbTaThl 3aMepoOB 3aHECUTE B TaOIHUITY 3.

11. JlaBneHHe HACBHIIIEHHOTO BOJSHOIO Tapa BBIMUINUTE W3 TaOMuUbl 4 mOpu
TEeMITepaType OTbITA.

12. TlpuBeaute 00BEM BBIICIUBIIETOCS BOIOPOJAa K HOPMAJIBHBIM YCIOBHIM
(n.y. — P°=760 mm. pt. cT., T° =273 K):

PI-(I)ZVI-(IJZ _ PHZVHZ C\O = I:)HZVHZTO

T° T TR
13. PaccumnTaiiTe MOISIpHYIO MacCy KBHUBaJCHTa MeTaJlIa:
My Ve, o Mo,
m,, Vs, otV

rae Vy = 11200 MJI/MOJIb — MOJISIPHBI 00BEM IKBUBAJICHTA BOJIOpoia (H.Y.).

Tabsuua 3-Pe3ynbTaThl SKCIIEPUMEHTA

HanmenoBanne Oo6o3Hauenne | 3Hauenue | En. uamepenus
Hagecka meranna m r
YpoBeHb B OIOPETKE 10 OIbITa Vi MIT
YpoBeHb B OIOpETKE MOCIIE OMbITA \'Z MJT
OOBeM BBIJICTUBIIIETOCS BOJIOPO/Ia V., =V2-Vy MIT
Temneparypa onbita t °C
TeMneparypa onbiTa T=t+273 K
JlaBneHue HaCBIIIEHHOTO BOJSTHOTO h MM PT. CT.
napa
ATtMochepHoe 1aBlieHne P MM PT. CT.
JlaBiieHre Boopoa P, =P-h MM PT. CT.

Ta6nuna 4-J{aBieHue HaChIIIIEHHOTO BOJIIHOTO Mapa

Temneparypa, °C [laBienne Temneparypa, °C JlaBiieHne
HACBIILIEHHOTO HACBIIIEHHOTO
BOJSTHOTO Mapa, BOJISIHOTO T1apa,
MM PT. CT. MM 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

27




18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68

14. Tlo MonsipHOM Macce PKBUBAJICHTA METalJIa METOJIOM MOJ00pa BaJICHTHOCTEH,
OINPENENNTE, KAKOM MeTaJIJT ObLT UCMOJIb30BaH B OIIBITE.
15. PaccuuTaiiTe OTHOCUTEIIbHYIO OIIMOKY SKCTICPUMEHTA:

A -+ m\?meup - machn
m3

meop

-100%
16. Cnenaiite BBIBOI K paboTe.
JlaGopaTopHnasi padoraNe3 «OnpenesieHue JHTAIBIIUN PeAKINID)

Hean: onpenenenue TermioBoro 3gdexra CUCTEMbI, B KOTOPOH MPOUCXOIUT
XUMHUYECKasl peaKkiys, U SHTAIBIINHN PEAKIIMU B HECTAaHAAPTHBIX YCIOBUSIX.

OmnbiT 1. HeifTpanu3anusi CepHOl KMCJOTHI THAPOKCHIOM HATPHUS B OJHY
CTaANI0

JUig HeWTpanu3aluu CEpHON KHUCIOTHI TUAPOKCUAOM HATpUsl B OAHY CTaIUIO
CMEILIMBAIOT SKBUBAJICHTHBIE KOJMYECTBA KUCJOTHI U WLIEJIOYM A0 OOpa3oBaHUs
cyib(dara HaTpus:

H,SO,4+ 2NaOH = Na,SO4+ 2H,0; AH;

1. OTMeppTe UMIMHAPOM 33JIaHHBIN MPEnoiaBaresieM 00beM PacTBOPA KUCIOTHI,
BBIJIEMTE €r0 B TEPMOCTATUPOBAHHBIN cTakaH. OMyCTUTE B CTAaKaH TEPMOMETP,
3aMepbTe M 3amuiuuTe B Tabnuiy 1 Temmeparypy pactBopa. TepmMomeTp He
BBIHUMAMTE U3 CTaKaHa 10 OKOHYAHUS OMBITA.

2. OT™MepbTe JPYyrdM MWJIMHAPOM TaKOW jke OOBEeM pacTBOpa IIEJIOYHd W
OCTOPO’KHO, HO OBICTPO BBUIECHTE B CTAaKaH C PACTBOPOM KUCIOTHL. OCTOPOKHO
nepeMelnaiite, OTMeTbTEe HauOoJiblIee W3MEHEHHE TeMIepaTyphl MpH
oOpa3oBaHuu cylibdaTa HATPUS.

3. BoiHbTE TEpMOMETp, BBUIEHTE pacTBOp M3 TEPMOCTATUPOBAHHOIO CTaKaHa,
¢unbTpoBaIbHON  Oymaroil TIIATENbHO BBICYIIUTE CTEHKH M JHO CTakKaHa,
IIOMECTHUTE B HETO TEPMOMETP U JIAWTE OCTBITH [0 MPEXKHEN TEMIEPATYPBHI.

4. 3anonautre TadauIy | (BEIMYMHBI TEIUIOEMKOCTEW W TIJIOTHOCTH PACTBOPOB
BBIMUIINTE U3 TaOIUIBI 3). BBIMOIHUTE pacueTsl.

Tabnuua 1-Pe3ynbrarsl onbita 1

BermectBo | V, t Dy C n, Q, AH,

MII °C r/em® | Jx/r-°C | mons | JIx/n Kk J[x/MOIIB
MOJIb
H,SO,
NaOH
Na,SO,
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OmnbiT 2. HeliTpaau3anus CepHOM KHCJOTHI TMIPOKCHIOM HATPUS B JBe

CTaauu

HpI/I HeﬁTpaJIHSaHI/II/I CCpHOﬁ KHUCJIOTBI THAPOKCHUAOM HATPpHUA B ABC CTAJAHUU

SKBUBAJICHTHBIN 00BEM IMICJIOYM BHOCAT B JIBa IIpUCMaA.

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

. OT™MepbTe IWIMHAPOM 3aJaHHBIM B ombiTe 1 00BEM pacTBOpa KHUCIOTHI,
BBUICUTE B TEPMOCTATUPOBAHHBIM CTAKAaH, U3MEPHTE TEMIEPATypy pPacTBoOpa.
TemmepaTypsl pacTBOPOB CEPHOM KHUCIOTHI B OMbITaX | W 2 JAOHKHBI OBITH
OJIMHAKOBBI.

. M3meppTe ApyruMm IMIMHAPOM TOJOBHHY SKBHBAJIEHTHOTO O0O0bEeMa pacTBOpa
HIEJIOYM U OCTOPOKHO, HO OBICTPO BBUICHTE B CTaKaH C PACTBOPOM KHCIOTHI.
OTtmeThTe TEMIIEpaTypy 00pa3oBaHUs pacTBOpa THIPOCYJb(paTa HaTPUsl.

. OT™MepbTe MUIMHAPOM €lle TaKoi xe 00beM pacTBOpa LIEIOYH U BBUIEUTE €ro
B cTakaH. [lepememaiiTe nmomy4eHHbIN pacTBOp Cysib(aTta HATPUS U 3AlMILUTE
€ro TeMIIEPATypy.

. BbiHbTE TEpMOMETp U BBUICHTE COAEPKUMOE CTaKaHa, (UIBTPOBAIBHOM
Oymaroi BBICYIIMTE CTEHKHM M JTHO CTakaHa. 3amojHuTe Tabmuuy 2. Caenaiite
pacyerTsl.

Tabmuma 2.
Pesynbratel onbiTa 2
BemectBo | V, t, Dy C, n, Q, AH,
M °C r/em® | JIx/r-°C | monb | JIx/n K J1K/MOJIb
MOJIb
H,SO4
NaOH
NaHSO4
N8.2804
Tabauma 3
TennoeMKoCTh M IIIOTHOCTH PAaCTBOPOB
PacTBop t, °C p, T/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
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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, I 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
Na,SO4, 1 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

JlaGoparopHasi padora Ne4 «CKopoCTh XUMHYECKHUX peakuuid. XuMU4ecKoe
pPaBHOBeCHE)

Heab: u3ydeHue BIUSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKUX
peaKkiuii U COCTOSTHUE XUMUYECKOTO PABHOBECHS B TOMOTEHHBIX CHUCTEMAX.
OnbiT 1. Bansinue KOHUEHTPAUM Pearupyrolux BelecTB HA CKOPOCTh
XHUMHUYECKHUX PeaKuu
Peakiusi 1maBeneBOM KHUCIOTHI C TEPMAaHraHATOM Kallusg TMPOTEKAeT IO
YPaBHEHUIO:
4H,C,0,4 + 2KMnO,4 — K5C504 + 2MnO, + 4H,0 + 6CO,
Kunetnueckoe ypaBHEHUE PEaKIIUU:
§= KC:IZCZQ C12<zv1no4
3a X0[0M peakiMM CIEAST 0 U3MEHEHHUI0 OKPACKH pacTBOpa MepMaHraHaTa
KaJTus.
1. B marte mpoOupok BHecute mo 10 Kamenb pacTBOPOB IIABEJIEBOW KHCIIOTHI
paznuuyHoi koHneHTpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).
2. TlocnenoBarenbHO BO BCe MPOOUPKH ¢ UHTEPBATIOM 1-2 CeKyHbI 100aBbTE O 1
Karie pacTBOpa MepMaHTaHaTa KaJus U BKIIOYUTE CEKyHIOMED.
3. He BeIKIFOYass CeKyHIOMEpa, OTMEThTE BpeMsS HU3MCHCHHUS OKPACKH
MepMaHraHata Kajaus B KaXJ0i mpoOupKe.
4. Pe3ynbTarhl OnbITa 3aHECUTE B TAOIULY 1.
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5.

6.

Onpenenure yCIOBHYIO CKOPOCTh PEAKIIMN KaK BETUYHHY, OOPAaTHYIO BPEMEHH
MPOTEKAHUS PEAKIIUH.
[TocTpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTH pPEaKIMU OT KOHICHTPAIUH
IaBEJICBOM KUCIIOTHI, MPOAHAIU3UPYUTE TOJTYUECHHYIO 3aBUCUMOCTD. 3aIlUIINUTE
HaOJIFOACHUS U CASIaliTe BBIBO/I.
Taomumna 1.
PesynbTaTh! omnbiTa 1
Ne Konnent Bpe CKOpOoCTh peakuuu B
pOOUpPKHU parus M, T, C | YCIOBHBIX €IMHUIIAX, V =
KHMCJIOTHI, 100/z, ¢t
C, MOJIB/TI
0,2
0,3
0,4
0,5
0,6

GOl WIN|F-

OmnbIT 2. BiausiHue TeMnepaTypbl Ha CKOPOCTh XUMHUYECKUX PeaKuuu
Jlns  omblTa HEOOXOAMM CTaKaH—TEPMOCTAT, HAIOJHEHHBIA BOJOW H

3aKPBITHIN KPBIIIKON C OTBEPCTUSAMHU JIJIsi TPOOUPOK U TEPMOMETPA.

1.

N oo

B Tpu npobupku, BCTaBlIE€HHbIE B KPBILIKY TEpMOCTaTa, HaneWre no 10 kamnensb
0,5 M pacTtBOopa ImIaBesneBoi KUCIOTHL. B uerBépryro mpobupky Ha 2/3 eé
o0BbEMa BIIEHTE pacTBOp NEPMAHraHaTa Kanus (MUIETKY OCTaBbTe B IPOOUPKE).
3anumuTe Temmeparypy. B oaHy wu3 mnpoOupok go0aBbre 1 Karwio
IIEpPMAaHraHaTa Kajaus U BKIIOYNUTE CEKYHIOMED.

H3mepbTe BpeMsi OT MOMEHTa 100aBJIEHUS IEpMaHraHaTa Kajius 10 U3MEHEHHUS
OKpacKH pacTBOpA.

Harpeiite Bogy B crakane Ha 10° Beie npenpiaymei remneparypbl. CHUMUTE
CTaKaH C IUIUTKU ¥ IOBTOPUTE OMBIT B APYroi MpoOUpKe.

[IpoBenuTe onbITh pU 4 TEMIIEpATypax, OTAnYaromuxcs Ha 10°.

[Tony4yeHHbIe JaHHBIE 3aHECUTE B TAOIHUILY 2.

PaccuuTaiiTe mectb 3HaUeHHI TeMrepaTypHoro kos¢pduurenrta (y). Haliogurte
CpeIHee 3HAUYCHHUE .

Crenaiite BBIBOJI O 3aBUCHUMOCTH CKOPOCTU JAHHOM XMMHUYECKOW PEaKIHH OT
TEMIIEPATYPBI.

Tabmaua 2.
Pe3ynpTaTel onbiTa 2

No Temne Bp KoncranTa TemneparypHbIi
npo06 patypa emMs, T, ckopoctu KB KO3 PUITEHT Y

UPKH OIIbITA, C YCIIOBHBIX Y Yep
t, °C eqUHANAX, K=
100/z, ¢t
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9.

Wcnonp3ys ypaBHEHHE AppeHHyca M BEIHYHMHBI KOHCTAHT CKOPOCTH IIPH
pa3IMYHBIX TEMIIEpPaTypax, OMPEACIUTE SHEPTUIO AKTUBAIIUH JAHHOW PEaKIUH.
VYpaBHenrne Appenunyca B norapupmuyueckom Buae: Ink = Ink, — Eo/RT moxHO
paccMmaTpuBath Kak JuHeiiHoe ypaBHeHHe Y = b — ax (y = Ink, b = Ink, a =
Eo/R, x = 1/T). 'paduueckn Takoe ypaBHCHHE OIMCHIBACTCS MPSIMOH B
koopauHaTax Ink — 1/T. TanreHc yria HakJIoOHA MPSAMON K OCH aOCIIMCC PaBeH
BenmmunHe El/R.

10. JInst moctpoenus rpaduka In k = f(1000/T) 3amoaauTte Tadbmuiy 3.

Tabnmia 3.
JlanHble 115 TpaduuecKoro onpeaeaeHus SHEPTrUU aKTUBALIUU
Ne /i Ink 1000/T
1
2
3
4

11. Iocrpotite rpaduk B koopaunatax In k — 1000/T.
12. OnpenenuTe TaHTEHC yIia HAKJIOHA MPSAMOI K ocH abcIucc.
13. Beruucnure 3HEPTHIO aKTUBAIIUHN PEAKIINN:

E.=tga'R, rne R=8,314 JIx/(moinb-K)

OnpiT 3. Biusinue U3MeHeHMs] KOHLUEHTPAlMHU Pearupyroiinx BelecTB

HA paBHOBeCHE XMMHU4Y€CKOI peaKkuuu

Peakmust mexay xnopuaom xenesa (111) u pomanuagom aMMOHMS OTTMCHIBAETCS

ypaBHEHUEM:

1.

FeCl; + 3NH4CNS « Fe(CNS); + 3NH.CI
Buecure B mpobupky Ha 1/3 ee 00bemMa TUCTUIIMPOBAHHOM BObI, 100ABBHTE 1O
2 xamiu pactBopoB xsopuaa skeneza (lll) u poganmna ammonus. Paznenute
MOJIyYEHHBI PACTBOP HA TPU MPOOHUPKH.
Onny mpoOUpKY COXpaHUTE JJIsi CPAaBHEHUSI PE3yJIbTaTOB OMbITa (3TasioH). B
npyryro nobaBbTe 4-5 kamenb pactBopa FeCls, B TpeThl0o — HECKOJIBKO
kpuctainkoB NH4Cl u BcTpsixauTe €6.
Kak n3MeHnnacr MHTEHCHUBHOCTh OKPAacCKH pacTBOpa MU B KAKOM HalpaBJICHHUU
CMECTHIIOCh paBHOBecHe AaHHOH cucteMbl mpu gobasiaeHun FeCls m NH,4CI?
OOBsCHUTE CIBUT PABHOBECHSI.
Hamumure BbIpakeHHE KOHCTAHTHI pPAaBHOBECHS M3y4aeMoll OOpaTUMOM
pEaKLuH.
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JlaGoparopHuas pabora NeS «IIpurorosiieHue pacTBOpPOB»

Ieab: HayduTbCAd TOTOBUTH PACTBOP C 3aJaHHOW KOHILIEHTPALMEN W3
HAaBECKM COJM U pa30aBI€HUEM KOHILIEHTPUPOBAHHBIX pacTBOpPOB. OBianeTh
METOJMKON IEHCUMETPUU U KHUCIOTHO-OCHOBHOI'O THTPOBAHUS.

3aganue:

1) IpUTrOTOBUTE PACTBOP U3 HABECKHU COJIN;

2) nmpurotouth pactBop HCI (vwu H,SO4) 3a1aHHOM KOHIICHTPAIMKA U IPOBEPHUTH
KOHILIEHTPAI[MIO  MOJYYEHHOTO  pacTBOpa  METOJAOM  KHCIOTHO-OCHOBHOI'O
TUTPOBAHMUS.

Omnbit 1. IlpuroroBieHue pacTBopa ¢ 3aJaHHOM MAacCOBOM HoJieill W3
HABECKH COJIHU.

[TonyuuB y mpernogaBaTess 3aJaHUE HA BBHINOJIHEHUE OMBITA, PACCUMTANTE,

CKOJIBKO COJM WU BOABI NOTpedyeTcs JUisl MPUTOTOBIEHUS pPacTBOpa 3aJaHHOU
KOHLEHTpauuu o60muM obdsemMoM 50 wmu. HeoOxonumoe KOJMYECTBO COJIU
nepeHecuTe B MepHyto Koi0y. HeOonbiminMu nopuusMu BIUBaiTe BOJIY B KOJOY
IIpU MOCTOSHHOM NepemMenrBanuu. [lociie pacTBopeHust coiau JOBEAUTE PACTBOP
710 METKH.
[TonyueHHbIi pacTBOp nepesneite B HuauHap (Ha 50 M) U apeoOMETPOM HU3MEPhTE
€ro IUIOTHOCTh. VIcmonp3ys BENMYMHY IUIOTHOCTH PAacTBOpPA, BBIUYKCIUTE
MOJISIPHYIO, HOPMaJIbHYI0, MOJISUTbHYIO KOHIICHTPAIlUKM MOJYYeHHOTO pPacTBOpa, a
TaK)X€ €ro TUTP U MOJIBHYIO JOJIFO COJIM B PacTBOPE.

OmnpbIT 2. IlpuroroBjieHue pacTBOpa KUCJIOTHI ¢ 32JaHHOH HOPMAJILHOM

KOHIIEHTPALMHU U3 JIA00PaTOPHOIr0 pacTBopa.

1. TlomyuuTs y ipemnojaBaTesis 3a/laHie Ha BHITIOJIHEHUE OTIBITA.

2. Paccunmrath 00BeM KoHIleHTpUpoBaHHOTO pactBopa HCI (mmum HySOy),
HEOOXOIUMBIN JUIsl TPUTOTOBNICHUs paszbasieHHoro pactBopa HCl (i HzSO,)
3aJJaHHOW KOHLIEHTPAIHH.

3. HeoOxoanmplii 00beM KOHIIEHTPUPOBAHHOTO PACTBOpPA OTOMPAIOT MUMETKOW Ha
2 MJI ¢ TIOMOILIBIO PE3UHOBOM TPYyIIM M KAYECTBEHHOIO IMEPEHOCIT B MEPHYIO
koJioy Ha 100 M yepe3 BOpoHKY. BOpPOHKY OMOJACKUBAIOT TUCTUILIMPOBAHHOM
BOJIOH, 3aT€M PacTBOpP JOBOIAT 10 MeTKU. K00y 3aKphIBatOT pe3MHOBOM MPOOKOH
Y TIEPEMEIINBAIOT MOJIYYEHHBIA PacTBOP.

3. C nomorrsto nunetkr Ha 10 M oTOMparOT MpoObl (ATMKBOTHBIE JOJIM) B TPH
KOHUYECKHE KOJObI aisi TuTpoBaHus (rmo 10 My mpUrOTOBIIEHHOTO pacTBOpa B
KOOyl Kkoyi0y). B kaxayro konly mg00aBIsSOT WHIWKATOP, HECKOJBKO Karleib
dbenondranenna. ATUKBOTHBIE 07U TUTPYIOT pactBopoM NaOH u3 Gropetku. J{ms
storo Oropetky 3anonusioT 0,1 H pactBopom NaOH (tutpantom) mo HyleBon
OTMETKH TepeJ] KaXIbIM THUTpOBaHWEM. KOHIIEHTpalMI0 MPUTOTOBICHHOTO
pacTBOpa KUCIOThl HAXOMST, UCTIOJb3YS 3aKOH 3KBUBAJICHTOB.

JlaGoparTopHasi padora Ne6 «PacTBOpPBI 3JIEKTPOJIUTOB)
Leb: n3ydeHNE HEKOTOPBIX CBOMCTB BOAHBIX PACTBOPOB 3JIEKTPOIUTOB.
OmnpIT 1. DJIEKTPONIPOBOAHOCTH BOAHBIX PACTBOPOB
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W3ydyeHne 3J€KTPONPOBOAHOCTH MPOBOIAT € TOMOMIbIO  Tpudopa,

COCTOAIICIO M3 JlaMIlbl HaKaJlMBaHHsA, CTaKaHa C pPacTBOpPOM, Fpa(l)I/ITOBbIX
QJICKTPOOOB. 06 QJICKTPOIIPOBOOHOCTH CYIAT II0 HAJIUMYNIO W HHTCHCHBHOCTH
CBCUCHM: JIaMIIbl HaAKaJIMBAaHU:L.

1.

2.

o

Crakan émkocThio 50 My HamosHUTe Ha 1/2 ero o0BEéMa MUCTUITUPOBAHHON
BOJOM.

Bxmtounte npubop B cerh. 3anummute  Habmonenus.  OOmamaet
JUCTUJUIMPOBAHHAS BOJA 3JIEKTPOIPOBOJHOCTHIO?

Otkirounte npudop. [IpunoaHsIB KPBIIKY € 3JIEKTPOJAMHU, BHECUTE B CTaKaH C
BOAOMW 1-2 mmaress U3MEIbUYEHHOIO caxapa U epeMeniaiTe.

OmnycTtuTe 37eKTpOAbl B pacTBOp. Britounte npubop. 3anuimmnre HabII01eHus.
SBnsiercs pacTBOp caxapa MPOBOJHUKOM?

Otxmrounte npubop. B crakan émkocthio 50 mu Haneiite Ha 1/2 ero o0bema
0€3BOHOM YKCYCHOM KUCIOTHI.

OnycTute 3JeKTPOIbl, BKIIOUUTE TPUOOP. 3aUIINTe HAOTIOICHUS.
Otkimrounte npubop. Otnelte u3 crakaHa npumepHo 1/4 ob6beMa yKCycHOU
KHUCIIOTBI, J100aBbTE JUCTUJUIMPOBAHHOM BOJBI JO MPEXKHEro o00bEMA,
pa3MenanTe pacTBop.

Onyctute anektponabl. Bxmounte mnpubop. Habmiogailite u3MeHeHue
JIEKTPOIIPOBOIHOCTH PacTBOpa.

[ToBTOpUTE pazdaBiieHHE PACTBOPA U OMPEAEICHHUE IIEKTPOIPOBOIUMOCTH €IIE
pa3. B Kkakyio CTOpOHY CMeEIIAeTcsi pPaBHOBECHE JAMCCOLMALNUA YKCYCHOU
KHCJIOTBI TIpU pa30aBieHnn? Kak 3aBUCUT CTENEHb AUCCOLUMALUU YKCYCHOM
KHUCJIOTHI OT pa3daBiieHus pacTBopa’?

10. Otkmrounte mpubop. B crakane emkocTbio 50 MJI TMPUTOTOBBTE PaCTBOP

MMOBapPEHHOM COJIM, pa3MeliaB B 25 MJI AUCTWIIMPOBAHHOM BOABI 1-2 mimarens
XJIOpUAa HaTpusl.

11. Onyctute snekTpoasl B pacTBop. Bxmounte nmpudop. I[IpoBogut nmu pactBop

MMOBAPEHHOMW COJIM JJIEKTPUUYECKUI TOK?

12. Cnenaiite BBIBOJ K ONBITY (0OpaTUTE BHUMAHUE HA THUITBI XUMUYECKOM CBS3U B

=

BEILECTBAX, AJIEKTPOIPOBOJHOCTh BOJHBIX PAaCTBOPOB KOTOPBIX H3ydald B
JTAHHOM OTIBITE).

OmnpIT 2. CMenieHue paBHOBECHS JUCCOIUAIAN CJIA00T0 JIEKTPOJIUTA
Haneiite B iBe mpoOupku no 5-7 kanens 0,1 H. pacTBOpa yKCyCHOM KUCIOTHI.
B kaxayro npobupky 100aBbTe 10 OJHON Karuie METHIIOBOTO opaHkeBoro. Kak
OKPACHJICSI HHIUKATOP MO/ BIUSIHAEM HOHOB H™?
Opny mpoOMpKYy OCTaBbTE B KayeCTBE KOHTPOJBHOM, B JIpYyryro npudasbTe 1
mmatens anerara Hatpust CH;COONa.
[lepememniaiiTe pacTBOp U CpaBHHUTE LBET MOJYYEHHOIO PacTBOpPa C LIBETOM B
KOHTPOJIBHOM IIPOOHpKE.
Hamumure ypaBHEHME [IUCCOLMALMU YKCYCHOM KHCIOTBI M BBIpa)XXCHHE
KOHCTaHTBhI €€ TUCCOLUALIU.
OOBsCHUTE, KaK CMEIIAETCs] paBHOBECHE JUCCOLMALUMU CIA00ro 3JIEKTPOJIUTa
IIPU YBEJIMYEHUU KOHUEHTPALMHU OJHOTO M3 BUAOB MOHOB 3TOr0 3JIEKTPOIHUTA?
Kak MeHsieTcs Ipu 3TOM €ro CTENeHb JUCCOLUAIIu?
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OnbiT 3. HanpasiieHne 0O0OMEHHBIX HOHHBIX MPOLECCOB B PacTBOpax

3J1eKTPOJINTOB

L

W

A

a) B CTOPOHY 00pa30BaHus CJ1a00r0 3JIEKTPOJIUTA
Hanetite B 1Be mpoOUpKH 1o 5-7 Karenb 2 H. pacTBOpa THIPOKCH]Ia HATPHUS.
B kxaxmyro no6asbre 1o ogHOM Kare denondranenna. [log BausHuEM Kakux
MOHOB (eHoJI(PTaIENH OKPaCHIICS B MAJIMHOBBIHN I[BET?
B onny mpoOupky q00aBiisiiTe Mo KarisiM 2 H. pacTBOpPa COJISIHON KHUCIIOThI, BO
BTOPYIO — 2 H. pacTBOpa YKCYCHOM KHUCJIOTBI J0 OOECIIBEUMBAHUSI pacTBOpa
(KOTMYECTBO U3PACXOAOBAHHBIX KaIlellb KUCIOT OTCUUTATH!).
Yem 00OBsICHSETCS MCUE3HOBEHHE OKpacku? B kakoMm ciyudae oOecliBeunBaHUE
pacTBopa Hactymwio ObicTpee? Ilouemy paBHOBecHe HWOHHOTO TMporiecca
CMEIIAeTCsl B CTOPOHY oOOpa3oBaHUs BOABI NPU HAIWYMUA B JIEBOM 4YacTu
PaBEHCTBA MAJIOAUCCOIMUPOBAHHBIX MOJIEKYJI YKCYCHOU KUCIIOTHI?

0) B CTOPOHY 00pa30BaHNsi MAJIOPACTBOPMMOIO BellleCcTBa
B onny npo6upky BHecute 10 kamenb pacTBOpa XJOpUJa KallblUs, B APYTYIO
10 kanenp xJI0pUAa CTPOHIIHS.
JloGaBbTe TO 5-6 Karmenb pacTBOpa CepHOM KUCIOTHL. B o0eux ju mpoOupkax
BbIman ocafok? OOBsSCHUTE pa3auuus, MOJb3ysIch BenuunHamu [IP s
Cynb(})aTOB KaJNbIH U CTPOHITHS.
JlobaBpTe B TPOOMPKY C pPAcTBOPOM COJM  Kaublmsl 3-4  Kamu
KOHIICHTPUPOBaHHON cepHOM kucioThl. Habmropaiite oOpa3oBaHue ocaaka u
OOBSICHUTE IPUYUHY €TO BbINA/ICHHUS.
Brruncnure KOHIEHTpauu HOHOB SO42, He0OXOqUMBIE IS OCAXKICHUS HOHOB
Ca*" u Sr** u3 pactBopoB pasHoii (1 M) KoHUeHTpaImy, eciu 1P, = 6,1:107,

P, =2,8107.

OmnbiT 4. I'mapoans coJei

a) Onpenesienne pH pacTBopoB coJeit
Hanecure karuto pactBopa NaNO3 Ha 1mosiocky yHUBEpCaIbHOM MHIUKATOPHON
Oymaru.
CpaBHUTE OKpaACKy € 3TAIOHOM. 3anuiiuTe Beanuuny pH pactBopa.
[TpoBeaute ananoruunsie onbIThl ¢ pactBopamu Na,COs, NaHCO3;, Al(NOs)s.
Kakas cpena B kaxxaom u3 B34TbIX pacTBOpoB? [louemy?

0) Biausinue TeMnepaTrypsbl Ha CTelleHb FHAPOJIN3a COJIU
Haneiite B mpobupky 15-20 xaneiab IMCTUIIMPOBAHHON BOBI.
Buecute B He€ 1-2 mmaress aieraTta HATpUSl M BCTPSXHUTE TPOOUPKY.
JoGaBbTe 1-2 xammm ¢Qenondranenna. OOpatuTe BHUMAHUE HA OKPACKy
UHIUKATOPA.
HarpeiiTe conepxumMoe npoOUpKU B MJIAMEHU CIUPTOBKU. JlaiiTe oObsICHEHHE
HabmoaeMoMy siBJeHH0. HanummTe ypaBHeHHE peakiuu.
Oxnaaute MpoOUpPKY B XOJOAHOW Boje. IIpouMcxoauT oM CHOBa CMeEIEHHUE
paBHOBecus?
Crenaiite BBIBOJ O BIUSIHUM TEMIIEPATYPbl HA CTEIEHb TUAPOIIN3A.

B) Bausinue usmenenuss pH cpeabl Ha cTeneHb rUAPOJIM3a COJH
Buecute B mpobupky 10 kanenb TUCTUIUTMPOBAHHOMN BOJIBI.
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HloGaBbTe 1-2 kpucramma xmnopuna onoBa (II) u BcrpsxHuTE NPOOHUPKY.
OO6pa3zyromuiicst 6ebli 0CcaIoK MPEICTABISIET CO00M OCHOBHYIO coJib oJioBa (II)
Sn(OH)CI.
Hanumure nOHHOE ypaBHEHHE COOTBETCTBYIOIIEH PEAKIIUN TUAPOIIN3A.
Jlo6aBpTre 5-10 kamenb pacTBOpa COJISHOW KHUCJIOTHI, YBEJIMYUB 3TUM
KOHIIEHTpPALMI0O MOHOB Bojaopoaa. PactBopmics siu ocanok? Kak mosmnusiio
yMmeHblieHue pH pactBopa Ha cTeneHb ruApoIIn3a coyn?

r) HeoOpaTumsblii ruaposus coJieit
B npoOupky Haneiite 6-8 kaneiab pacTBOpa HUTpaTa aIlOMUHHUS.
JloGaBbTe Takoif xke 00beM pacTBopa KapOoHaTa HATPHUS.
OTtmeTbTe OOpa3oBaHHE OCaJKa THUIPOKCHIA AalIOMUHUA U BbIJCIICHUE
y3bIpbKOB OKcuAaa yriepona (IV).
Hanumure ypaBHeHus peakuuil. Caenaite BEIBO.

JlaGopaTopHnasi padora Ne7 «KoJsuiongnbie pacTBoOpbI»
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Leub: noxyyeHne KOJUIOUIHBIX pPACTBOPOB U U3yUYEHUE UX CBOMCTB.
Omnpit 1. ITosry4yenne KOJUIOUAHBIX PACTBOPOB
a) [losryyeHune KOJUIOUAHOTO PACTBOPAa TMAPOJIU30M COJIH
B xumMuueckuii ctakan eMKOCTbI0 50 M1 HaseiTe 20 Ml AMCTUIIMPOBAHHOM
BOJIbI.
JloBenute BOy B CTaKaHe J0 KUIICHHS, 3aT€M CHUMUTE €T0 C DJIEKTPUIECKON
TUTUTKH.
BHecuTe B MpUroTOBICHHYIO BOLY MPU MOCTOSIHHOM MEpEMEIIMBaHUN
CTeKJISTHHOM nanoukoi 30 karenb pacTBopa xsopuaa xemnesa (III).
[Tony4deHHBIH pacTBOP MPOKHUIISITUTE B TCUEHUE 2 MUHYT.
OtMeThTe IIBET 00pa30oBaBIIeTrocs 30 ruapokcuaa xxenesa (111).
[Tony4yeHHBINH KOJUTOUIHBIN pacTBOP OCTABHTE ISl OMbITA 2a.
Hanwummvre MoJIeKyJIsipHbIe YPaBHEHUS PEAKIINi THAPOIN3a XJIOpU/Ia Kee3a
(IIT), mpoTexkaroiiero Mpu JaHHBIX YCIOBUSAX 10 00pa30BaHUS TUAPOKCHUIA
xenesa (111).
Hanumure dhopmyny Mutienisl ruapokcusa xenesa (I111), yaursisas, uto B
pacTBOpe ocTaeTcs 4acTh xjopunaa sxenesa (III).
0) IlosryueHne KOJJIONAHOTO PACTBOPA peaKkuueil oOMeHa
B xumMuueckuii ctakan eMKOCThI0 50 Mt HastewTe 10 M1 AMCTUITMPOBAHHOM
BOJIbI.
Jo6aBbTe K AUCTUIUIMPOBAHHOM Bojie 2-3 Ml pacTBOpa rekcannanodeppara (1)
kamust Kg[Fe(CN)g].
[Ipy MHTEHCUBHOM TEepEeMEIINBAHUN MPUJICHTE B CTaKaH 1-2 Kamim pacTBopa
xjopuaa xenesa (I11).
3anuimre HaOIOIEHUS.
CocraBbTe (pOpMYITy MUIIEIUTBI TIOTYYEHHOTO KOJUIOUTHOTO PacTBOpA.
B) [losryyeHue KOJNJIOMIHOIO PACTBOPA XMMHUYECKOIl KOH/IeH Al
Haneiite B mpoOupky 2 mi pactBopa GocGopHOil KUCTOTHI.
JloGaBbTe 2 MJT pacTBOpa THOCYJIb(aTa HATPHS.
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ConepkuMoe TpOOUPKH TIIATEILHO TIEpEeMEIIanTe.
Uepes HECKOJIBKO MUHYT 00paTUTE MOSIBJICHUE OKPACKU pacTBOpa U €e
pa3iInyKe B OTPAKEHHOM M MPOXOJSIIEM CBETE.
CocTtaBbpTe ypaBHEHHS IPOTEKAIOIMINX PEAKIUN.
r) IlosryyeHune KOJIJIOMIHOIO PACTBOPA METOAOM AUCIIEPrUPOBAHMS
B mpo6upky Ha 1/4 ee 00beMa HajeliTe AUCTUUIMPOBAHHYIO BOY.
JloGaBbTe 1 Kamio pacTBopa KapOoHaTa HATPHSL.
BHecuTe B mpUroTOBIEHHBIN pacTBOP OJHY KPYITUHKY (piryopeciienHa.
ConepxuMoe IpOOHPKH XOPOIIIO pa3MemIaiTe.
OTMmeThTe UBET KOJUIOMIHOIO pacTBOPa B OTPAKEHHOM M MPOXOASIIEM CBETE.
OOBbsacHUTE HAOTIOACHMS.
OmnbIT 2. Koaryjasinus KOJJIOMIHBIX PACTBOPOB
a) Koaryasinusi KOJUIOMIHOTO PAaCTBOPA JJIEKTPOJIUTAMHU
Komnouansiit pactBop ruapokcuaa xxenesa (I11), momyuennsiit B onbite 1a,
HaseiTe B 3 mpoOupKku B KojmdecTBe 10 1 mut. OcTaToK OCTaBbTE ISl ONBITOB
2B, 3.
B kaxxnyro U3 npoOUpoK T00ABIISIITE 1O KaIIIM PACTBOP AJIEKTPOJIUTA
(KOJIMYECTBO Karlelb MOCUUTANUTE) 0 MOSBICHUS MYTH WK OCA/IKa: B TIEPBYIO -
pacTBOp XJOpHUIa HATPHs, BO BTOPYIO - PACTBOP CyJib(paTa HATPUS, B TPETHIO -
pactBop optodocdara HaTpusi.
OOBbsicHUTE BIMSHUE 3apsiga KOaryJIHpYyIOLEro HOHa Ha CKOPOCTh KOAryJIsLUU.
0) Koaryasiuus KOJIJIOUIHOTO PACTBOPA NIPH HATPEBAHUH
B npoOupky nomectute 4-5 Kamneiab pacTBOpa COJSHON KUCTIOTBHI.
JloOaBbTe 1-2 Kamium pacTBOpa CHJIMKaTa HaTPUSL.
OtmeThTe 00pa30BaHKE KOJJIOUIHOTO PACTBOPA KPEMHHUEBOU KUCIOTHI
peakiueir 0OMeHa MEXKTy COJITHOM KUCTOTOM U CHJIMKATOM HaTpHS.
CocTaBbTe MUILICIUTY, YUYUTHIBAs, YTO AP0 00paszyrot mosekynbl SiO; u Hy0, a
aJICOPOIIMOHHBIH cI10if — HOHBI Si037",
[TpoOupKy C KOJUTOMIHBIM PACTBOPOM KPEMHHUEBOW KUCIIOThI HATPEUTE U
OTMEThTE 00pa30BaHUE TEIIA.
OOBbsicHUTE, KaKOe JACHCTBUE OKA3hIBAECT HATPEBAHUE M KAKHE KOJIJIOMIbI
KOaryJupyroT ¢ 00pa3oBaHUEM TeleH.
B) B3anmHas koaryjsinusi KOJLUIOWJIHBIX PAaCTBOPOB
[Tony4nTe KOJJIOUIHBIN paCTBOP KPEMHUEBOW KHUCIIOTHI, KaK B onbITe 20.
J1o0aBbTE K KOMIOUAY KPEMHHEBOU KUCIOTHI TAKOE K€ KOJTUYECTBO
KOJIJIOMIHOTO pacTBOpa rugpokcusa xemnesa (II).
OOBsicHuTe 00pa3oBaHUE OCAKA.
CocTaBbTe ypaBHEHUE PEAKIINM.
OmnpiT 3. 3amUTa KOJJIOMI0B
[ToBTOpUTE OMBIT 22, TOOABUB B KXKIYIO TPOOUPKY MEPE]l BHECCHUEM
pacTBOPOB coJieil mo 4-5 Karelb pacTBOpa KEJIATUHBI.
OTmeThTe pa3iaudne B pe3yibTaTax OnbIToB 2a U 3. OOBSICHUTE POJIh JKEITATUHBI
B [IPOLECCE KOATYISUH KOJUIOUIHBIX PACTBOPOB.

JlaGopaTopHasi padora Ne§ «OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIINMN
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Heab: 1npoBeleHHWE  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEakUuid U
COCTaBJICHHE UX YPABHEHUM.

OnpIT 1. Peakuuy J1UcnponopuuoHUPOBAHUSA

a) Peakuusi AUCIPONOPUMOHUPOBAHUA CYIb(UTA HATPUS
1. B oxny npobupky nomectute 1-2 KpucTaiuKa cyibhuTa HaTpHUsl.

2. Bo BTOpyr0 mpoOHpKy moMecTuTe 1-2 KpHucTauMKa MpOKaJeHHOTO Cylb(huTa
HATpHSL.

3. B o6e nmpobupku BHEecHTE 10 5-6 Kareab JUCTHITUPOBAHHON BOJIBI.

4. PactBOpHTE COMIM, HAXOAIIUECS B IPOOUPKAX.

5. Jlo6GaBbTe B Kaxayro mpoOUpKy 1o 2-3 Kariu pactBopa cyibdata menu (11).

6. OTMeThTE OKpAacKy OCaaKoB B o00emx mpobupkax (YEpHBIH OCAIOK
npeacraBiset coooi cynbdun meau (11)).

7. OObsICHUTE PA3IUYHBIE OKPACKH OCAJKOB.

8. Hanwumure ypaBHEHUE peaKIMK Pa3I0KEHUs CylIb(UTa HATPUSI, YUUTHIBAS, UYTO
OJITHUM U3 IPOAYKTOB IPOKAJIMBAHUS SBJSETCS Cylb(ar HaTpHsL.

9. CocraBbTe HOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUS peakuii oOOMeHa.

0) Peakuus AuCIponopuMoOHMpPoOBaHus XxJopuaa oaosa (1)

B npobupky Haneiite 6-8 kanenb pactBopa xjopuja ososa (I1).

2. Jlo6GaBbTe MO KamisiM pacTBOP ILEJIOYM /10 MOSABJICHUS OCaJKa U JaJbHEUIIEro

€ro PaCTBOPEHUS.

[Ipunente k pactBopy 10-12 xanenb THCTHIIIMPOBAHHOW BOJBI.

Harpeiite pacTBOp A0 MOSABIEHUS YEPHOTO OCAJAKA METALUINYECKOTO OJIOBA.

5. Hanmmure ypaBHeHuss peakumii oOpa3oBaHus: ruapokcuaa onosa (ID);
terparuapokcocranHara (II) martpusa; onoBa m rekcarumapokcoctanHata (IV)
HaTpHSl.

OnbiT 2. BHYTPHMOJIEKYJSIDHBIC OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIC
peaKuumn

1. B npoGupky nmomectute 2-3 kpuctamuinka ouxpomara aMmmoHus (NHz)2Cro0y.

2. Copepxumoe nMpoOUpKU HarpenTe Haj IUIAMEHEM CIIMPTOBKHU JI0 TEX IOp, MMOKa
HE Mpou30i1eT OypHOE pas3ioKEeHUE COJIH.

3. Hanummre ypaBHEeHME peaklud, Yy4YWThIBas, 4YTO 3€JE€Has OKpacka
npuHaaiexuT okcuny xpoma (III). Kpome Toro, B peakium o6pa3yroTcst a3oT
napbl BOJBI.

OneiT 3. Bumsinme cpeabl Ha  NPOTEKAHHE  OKHMCJIUTEIbHO-

BOCCTAHOBUTEJIbHBIX PeaKkuuil

a) Buusinue pH cpeasl Ha xapakTep BOCCTAHOBJICHUSI NEPMAaHraHATa

KaJus

B Tpu npoOupku BHEcUTE 1O 2 Karuld pacTBOpA MepMaHraHaTa Kajiusl.

B oany npobupky no6aBbte 2-3 Karumm 2 H. pacTBOpa CEPHOM KUCIOTHI

Bo BTOpYyt0 npobupky BHECUTE 2-3 KaIlIk BOJIBI.

B tpeTsio npobupky mpuiieiite 2-3 Kamim pacTBOpa MIEIOYH.

Bo Bce Tpu mpoOupku BHeEcHTE MO 2 MHKpPOLINATeNs Cylb(puUTa HATPUS U

nepemMenaiTe pacTBOpPsI A0 MOJTHOIO PACTBOPEHUS KPUCTAIIOB.

6. HaGmronaiiTe 3a M”3MEHEHUEM OKPACKU PACTBOPOB BO BCEX TPEX CIIydasx.
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Hanumimre ypaBHEHUS pPEakiMii BOCCTAHOBICHHS IEpPMaHTaHATa KaJlusl
CyJIb(GHUTOM HATPHsSI B PA3HBIX CpPeax, YUUTHIBAs, YTO B COCAMHCHUS MapraHiia
B Pa3IMYHBIX CTEMCHSAX €ro OKHCICHHUS MMCIOT XapaKTepHbIC OKPACKH: HOH
MnO; - ¢uonerosslii, 1oH MnO? - 3enensiii, Mn?* - GeCLBETHBIN, a OKCHJL U
ruapokcus Mn** - ManopacTBOpUMBIE BENIECTBAa KOPUYHEBOTO LIBETA.
K kakoMy THIy OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU OTHOCSITCS
MPOBE/ICHHBIC B OMbBITE 32 peakiuu?

0) Bausinme pH cpeabl Ha cMelleHHEe PABHOBeCHSI B OKHCJIHTEJILHO-

BOCCTAHOBHUTECJIbHBIX PCAKIIUAX

1.

[Tomectute B pobHpKy HEOONBIION KPUCTAILTUK HOa.

2. Jlo6aBwTe 8-10 kamenb pacTBOpa MIEIOYH.
3.
4

[TepemernraiiTe coepKUuMoe MPOOUPKH JI0 MOJHOT'O PACTBOPEHHUS Hoa.
K o0pasoBaBmiemycs OeciiBeTHOMY pacTBopy mnpubaspTe 10-14 kamenb
pacTBOpa CEpHOM KUCIOTHI 10 OSIBJICHUSI OYpOil OKpacKH pacTBOpa.
[Tonb3ysich pacTBOpOM Kpaxmala, JOKaKWTe, 4TO Oypasi OKpacka BbI3BaHA
oOpaTHBIM IMPOIECCOM 00pa30BaHUs CBOOOIHOTO HO/IA.
Hanumwvre ypaBHEHHs peakIui, YYUTbhIBas, 4TO NIPH PACTBOPEHUH Moaa B
pacTBope miejaoun oOpasyroTcsi conu HoaoBomopoanoi HJ u HomHoBatucToit
HJO kucnor.

OnbIT 4. OKuCIUTEeIbHO-BOCCTAHOBUTEIbHAS ABOMCTBEHHOCTH

3JIE€MECHTOB, BXOAAIIIUX B COCANHCHUA B HpOMe)I(yTOqHOﬁ CTCIICHHU OKUCJICHUSA

1
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a) BzaumopeiicTBre mepoKcHaa BOJAOPOAA C MEPMAHIAHATOM KaJIUA
K 1-2 xamissM pacTBOopa nepMaHraHaTa Kaiusl 100aBbTe 2-3 KaIljld pacTBOpa
CEPHOU KUCJIOTHI.
JloGaBbTe K MOTYy4YEHHOMY pacTBOpy 2-3 kariu 3%-HOro pacTBoOpa Mepokcua
BOAOpPO/A.
Kaxk n3menmnach okpacka pactBopa? Kakoii ra3 BeiaesnsieTcs?
Hanumure ypaBHeHue peakuuu. Kakne cBOWCTBa MPOSBISET B HEH MEPOKCHU]L
BOJIopoaa?

0) B3auMopgeiicTBHE NEPOKCHIA BOAOPOIA ¢ HOAUIOM KAJIUS
K 3-4 xamrsam pacTBopa Moauaa Kanus npuiente 3-4 Karim pacTBopa CEpHOU
KHUCJIOTHI.
[TpubaBpTe K MoayyeHHOMY pacTBOpy 1-2 karum 3%-HOro pacTBopa rnepokcuaa
BOJOPO/JA.
Jns  kakoro BeliecTBa XapaKTepHa TMOSBUBIIASCS OKpacka pacTBopa?
[Tonw3ysich pacTBOpOM Kpaxmania, JOKKHUTE, 4yTO Oypas OKpacka BbI3BaHa
oOpa3oBaHHEM CBOOOJIHOTO HO/Ia.
Hanumure ypaBHeHue peakuuu. Kakue cBOWCTBa MPOSBISET B HEH MEPOKCHU]L
BoJiopoaa?

OnbiT 5. Oprannyeckue BelecTBa B Ka4ecTBe BOCCTAHOBUTEIEH

a) BoccranoBiieHue OMXpomMara Kajaus
B npobupky momectute 5-6 kamneiab pacTBopa Ouxpomara HaTpUs.
Brecure B Hee 2-3 Karumi KOHIIEHTPUPOBAHHOM CEPHOM KUCTOTHI.
Jlo0GaBbTe 4-5 kanens 3tunoBoro cnupta CoHsOH.
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OTmeThTe W3MEHEHHE I[BETa pACTBOpAa H TOSBIECHUE CHEIU(PUIECKOTO
«s10J104HOTO» 3araxa, npucyiiero ykcycuomy ansneruay CHzCHO.
Hanuimre ypaBHEHHE peaKIMK, yUYUThIBast, 00pasyetcs coiab xpoma (I11).

0) BoccraHoB/ieHMe MepMAaHTaHATA KaJIMsl
Buecute B npoOupky mo 5-6 kameib pacTBOPOB IIaBEJIEBOM KUCIOTHI U 2 H.
pacTBOpa CEpHOM KUCIIOTHI.
JloGaBbTe 2-3 Kamiu MepMaHraHata Kauus W HaONMoJalTe uepe3 HEKOTOpoe
BpeMs 32 00ECIIBEYMBAHUEM ITIEpPMaHTaHATa KaJIusl.
CocTaBpTe ypaBHEHHWE pEaKIWH, YYUTBIBas, YTO II€pMaHTaHAT-NOH
BOCCTaHaBiIuBaeTcs A0 noHa mapranna (II). B peakmuu Taxke BbLAenseTCs
okcun yraepoaa (IV), 1o KoToporo OKUCISETCS 1aBesieBasi KUCIOTA.

JlabopaTtopHast paboTa Ne9 «JIeKTpo./1u3 BOAHBIX PACTBOPOB»

HCJIL: IMPAKTHYCCKOC H3YUCHHUC IIPOHCCCa IJICKTPOJIN3ad BOJHLIX PACTBOPOB

HEKOTOPBIX COJICH.
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OmnbIT 1. DJIeKTPOIM3 pacTBOPa HOANAA KAJIUS
3anoJHUTE IEKTPOIU3EP PACTBOPOM HOIUAA KATHS.
OnyctuTte B pacTBOP YIOJIbHBIE JIEKTPObI, BKIIFOUUTE TOK.
BeIkiounTe TOK, Kak TOJBKO Ha AHOJE BBIIEIUTCS |y, BBIHBTE AIIEKTPOJBI,
OIYCTUTE UX B CTAKAaHYUK C BOJOM.
Jlo6GaBbTe 2-3 Karm Kpaxmajia B aHOJHOE MPOCTPAHCTBO, B KaTogHoe — 2-3
Kar (peHondTanenHa.
OtMmeThTe U 00BACHUTE U3MEHEHHUE 1[BETA PACTBOPA.
Hanumwure ypaBHEHHS KaTOAHOTO H aHOJHOTO IPOIECCOB, IMOJB3YSCh
BEJINYMHAMMU JJIEKTPOJIHBIX TOTEHI[UAJIOB.

OnbIT 2. DJIEKTPOJIM3 PACTBOPaA CyJb(aTa HATPUS
3anogHUTE IEKTPOIU3EP PAaCTBOPOM Cyibdara HATPHSL.
JlobaBpTe B 00a KojeHa TPyOKM MO 2 Kaiid pacTBOpa HEUTPAIBLHOTO
JaKMyca.
Onyctute B pacTBOp YroOJIbHbIE 3JIEKTPOJbI, BKIIOUUTE TOK W HaOmrojanTe
SBJICHUSI, IPOUCXOSIINE HA DIIEKTPOAAX.
Hanumure ypaBHEHHS COOTBETCTBYIOIIMX IPOIECCOB, OOBSCHUTE HX,
MOJIb3YSICh BEIMYMHAMM JIEKTPOJAHBIX MOTEHLIUAJIOB.

OnpIT 3. JJIeKTPOIHU3 pacTBOPA CyJb(paTa Meau ¢ rPa@UTHBIM AHOAOM
Hanelite B a5iekTpoJiM3ep pacTBop cyibhara Meau.
OnycTuTe B HETO YTOJbHBIE AIEKTPOAbI, BKIIOUNUTE TOK.
3amMeTHB KpacHBIN HAIET MEIM Ha KaTO/Ie, BHIKIIFOUUTE TOK.
OcraBbTe pacTBOp AJis ONbITA 4.
Hamumure ypaBHEHHMsI KaTOIHOTO W aHOJHOTO TPOIECCOB, OOBSCHUTH WX,
MOJIb3YACHh BETUYMHAMHU JIEKTPOIHBIX MOTEHIIMAIOB.

OnbIT 4. DJIeKTPOJN3 PACTBOPA CyJIb(aTa MeH ¢ pACTBOPUMBIM aAHOJA0OM
J1y1st oTbITa KCTIONB3YHTE PAacTBOp Cylib(aTa Menu U3 OmbITa 3.
[lomensiiTe Ha mnepekiroyaTesie IOJICa, MEePEKIIOUYUB KIEMMBL: KaTo[
c/ieslaiiTe aHO/I0M, a aHOJI — KaTO/IOM.
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3.

4.

[Iponyctute snexTpuueckuid Tok. Halmromaiite, yTO MPOMCXOAUT C AHOIOM.
Yro Habmronaercs Ha karoze?

CocTtaBpTe M OOBSICHUTE CXEMY OJJIEKTpOJIM3a pacTBOpa cyinbdara Meau ¢
MEJHBIM aHOJOM, ITOJIb3YSCh BEIMYMHAMU IEKTPOJHBIX TOTCHIIMAIIOB.

JlaGopaTopHuasi padora Nel( «Koppo3usi meTa/L10B»

Ieab: o3HaKOMIIEHHME C DJIEKTPOXUMHUYECKOH Kopposuel; dakropamuy,

BJIIMAIIOIMMMU Ha KOPPO3HI0, MCTOAAMH 3allTUTHI OT KOPPO3HUH.

B pabote n3ydaercs kopposus xkenesa. B pesynbrate kopposun (Fe — 28" —

Fe*?) B pacTBOpe mosBIAIOTCS HOHBI Fe*?. KauecTBeHHas peakiys Ha yKa3aHHBIE
VOHBI:

3Fe*? + 2K3[Fe(CN)s] — Fes[Fe(CN)s]2| + 6K*
CuHee OKpauueaHue
Koppo3uonnyto cpeay B onbiTax 1, 2, 5, 6 TOTOBBTE B TAaKOM 00beMe, YTOOBI

IIOJIHOCTBIO IIOTPY3UTH B HCC JKCIIC3HYIO CKPCIIKY.

OnbiT 1. BiausinMe AKTHBHOCTHM KOHTAKTHPYIONIEr0 MeTa/ula Ha

KOPPO3HI0

1.

B~ w

N

=

Bo3bmuTe Tpu ckpenku s Oymar. B oHY BCTaBbT€ TOHEHBKMH KyCOYEK
METaJUIMYECKOr0 OJIOBa, BO BTOPYIO — MEAM, TPETHIO OCTABHTE B KA4YECTBE
KOHTPOJIS.
Jo6aBbTe B Tpu NPOOMPKHA C BOJOM MO OJHOM Karmjie pacTBOpa COJSHOU
KUCJIOTHI, 10 2-3 Karum pactBopa KpacHou kpoBsiHOW comm Ksz[Fe(CN)g] u
OITyCTUTE B HUX CKPEIKH.
OTMeThTEe UHTEHCUBHOCTh OKPACKU BO BCEX TPEX MPOOUPKAX.
Crenaiite BBIBOJBI O CKOPOCTH KOPPO3MHM B KaXIOM CIIy4ae W HaIUIIUTE
KAaTOJHbIE U aHOJHBIEC PEAKLINU.

OnpIT 2. Biansinue cpeabl HA CKOPOCTH KOPPO3UHU
BossmuTe Tpu npobupku. B mepByro HaneWTe pacTBOp XJIOpWIa MarHus, BO
BTOPYIO — PACTBOP COJITHOM KHUCJIOTBI, B TPETHIO — IUCTUJIMPOBAHHYIO BOJY.
OHOBPEMEHHO OIYCTUTE BO BCE IPOOUPKHU IO OJHON CKPETKE.
JloOGaBbTe yepe3 5-10 MuUHYT B KaxAyl NpoOMpKYy mo 3 Kamjiu pacTtBopa
KpAacCHOW KPOBSIHOM COJIH.
OOBbsICHUTE MHTEHCUBHOCTb OKpacku (BO BceX JU MpoOupKax?), HANUIIUTE
YPaBHEHMS IPOTEKAIOIIMNX PEAKLUI, CAETANTE BBIBO/I.

OnbIT 3. DJIEKTPOKOPPO3UA MeTaJLIa
Haneiite B U-00pa3zHyto TpyOKy pacTBOp XJIOpUJA HATPHSI.
JloGaBbTe B KakJ10€ KOJEHO IO 2 KaIlljid pacTBOpa KPACHOW KPOBSHOW COJH U
dbenondranenna.
[Torpy3ute B pacTBOp KEJIE3HBIE JJIEKTPOABI (CKPENKH) M MOIKIIOUHATE K
3JIEKTPOJIaM ITOCTOSIHHBIN TOK.
OOBbscHUTE HAOTIOACHUS U 3alUIIUTE AHOAHBINA M KATOJHBIA MIPOLIECCHI.

OnbIT 4. AHOAHBIE U KATOAHbIE MOKPBLITHS
Haneiite B aBe mpoOupku mo 15-20 kamenb pacTBOpa CEpHOM KHUCIOTHI U
n00aBbTE MO 2 KAl pacTBOpa KPacHOM KPOBSHOM COJIH.
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Onycture B OJHY NPOOMPKY MOJIOCKY OLMHKOBAHHOIO jKelie3a, B JIPYTyl0 —
Jy>KE€HOTO, MPEIBAPUTENBHO ClIENIaB Ha WX MOBEPXHOCTU TIyOOKHE IaparuHbl
HOXKOM.
OtmethTe uepe3 5-10 MUHYT MOSIBJICHUE CHHEH OKpAacKu B MECTE LiapamnuH (B
Kako# mpobupke?).
OObsicHUTE HAOMIOACHUS U 3alUIIUTE aHOIHBIM M KATOJHBIM MpOLEcCHl s
KaXKI0M rajJbBaHOMAPBHI.

Omnbit S. IIporeKkTOopHas 3amura
Jo6aBbTe B JBE MPOOUPKM C AUCTWUIMPOBAHHOW BOJON MO OJHOM Karuie
COJISTHOM KHCJIOTBI U 10 JIBE KaIlJIM PACTBOPA KPACHOM KPOBSIHOM COJIU.
Onycture B OQHY NPOOHUPKY CKpEIKY, B APYIYIHO — CKPENKY B KOHTAKTE C
AITFOMUHUEM.
OTMmeThTe TIOSIBJICHUE MHTCHCUBHOM CHHEH OKpackH (B Kakoi mpooupke?).
OObsicHuTEe HAOMIOACHUA. 3alUUINTE KATOAHBIA M AHOJHBIA IPOIECCHI.
Crenaiite BpiBoA. Kakyro posb BBITIOTHSET aTlOMUHUN?

OmnbIT 6. IIpuMeHeHe HHTHOUTOPOB
Haneiite B 1Be mpoOupku 1%-Hbll pacTBOp CEpHOM KUCIOTHI U 100aBbTE 1O 2-
3 Karum pacTBOpa KpacHOM KPOBSIHOM COJIU.
PactBopuTe B 01HO# poOupke ypoTpornuH (1 mmaTens).
Onycture B 00e npodupku no oxHou ckpenke. Kakoit Habmonaercs 3gdexr?
Kaxkyro posib BBITOIHSAET ypOTPOIIUH?

Kypc «O01mast v Heopranmueckass XuMus 2»

JlaGopaTopnasi padbora Nel «KommiekcHbIe COeTUHEHM S

N

B~ w

Leub: noxydyeHre KOMIUIEKCHBIX COEIMHEHUN U U3YYEHUE UX CBOWCTB.
OnbIT 1. AHMOHHBIE KOMILIEKCHI
a) [losryyeHue ruAPOKCOKOMILTIEKCOB
B onny npoOupky nomecture 10 kamenb pacTBopa XJ0pHAa UHKA, BO BTOPYIO
TaKO€ kK€ KOJIMYECTBO PACTBOPA HUTPATAa AIIFOMUHUS.
B kaxxnyro u3 npoOupok 100aBISITE MO KarisiM pacTBOP IMIEI0YH.
HabmronaliTe BHauase BbINaJCHUE OCAJIKOB, a 3aTEM UX PaCTBOPEHUE B U30BITKE
LIEJIOYH.
Hanmumure HOHHBIE W MOJEKYISPHBbIE YPAaBHEHMs IPOJEIAHHBIX PpEaKIuil,
YUUTBIBasi, UTO 00pPa3ylOTCs PaCTBOPUMBIE I'MAPOKCOKOMILIEKCHI, COAEpKaIUe
nouel [ZN(OH)4])%, [AI(OH)4]". 3Has, 4To rHAPOKCUIBI LMHKA W AIFOMUHUS
PacTBOPSIIOTCA TAKXKE B KUCJIOTAX, YKAKUTE K KAKOMY THITY OHU OTHOCSITCS.
0) Ilonnyuenue Terpaiionosucmyrara (I11) kaaus
B npoOupky Haneiite 3-4 karau pactBopa Hutpara BucmyTta (I11).
[TpubasnsiiTe Mo KamasiM pacTBOP MOAUJIA KaJIMsl A0 BBINAJIEHUS TEMHO-0yporo
ocaaka noauaa sucmyta (III).
PactBopuTe 3TOT 0CaI0K B U30BITKE PACTBOPA MOAUAA KAJIHS.
OTMmeThTE UBET MOJYYEHHOTO pacTBOPA.
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Hamummre ypaBHEHHsS] TPOBEIECHHBIX PEAKIWii B MOHHOM M MOJEKYJISIPHOM
BUJIe (KOOpAUMHAIIMOHHOE ynciio noHa BucMyTa (II1) paBHO yeThipem).

OmnbiT 2. KaTHOHHBIE KOMILIEKCHI

B oxnoit mpobupke nosryuute ocaaok ruapokcuaa Hukens (II), mo6aBur k 3-4
KarisiM pactBopa xiopuaa Hukens (I1) Takoil ke 00beM pacTBopa MIEI0UH.

Bo Btopoit mpobupke mnonyuute ocanok Tuapokcuaa kaamus (II) myrem
noGasnienus k 3-4 kamiaM pactBopa Hutpata kaamus (II) 3-4 kanens pactBopa
IETIOYH.

K ocaakam B 06eux mpobupkax gobaBbTe Mo 5-6 kamenb 25%-Horo pactBopa
ammuaka. OTMEThTE B HAOIIOICHUSIX TTPOUCXOISIINE SBIICHHUS.

Cpasaute okpacky moHoB Ni?* m Cd?* B pacreopax xmopuza Hukens (II) u
Hutpata kaamus (II) ¢ okpackoil mostydeHHbIX pacTBOpoB. lIpucyrcrBuem
KaKUX HOHOB 00YCIIOBIICHBI OKPACKH PacTBOPORB?

Hanuimre MOHHBIE U MOJIEKYJIIPHBIE YpaBHEHUS peakuuid (KOOpAUHAIMOHHOE
yucio Hukens (1) paBuo mectu, a kagmus (I11) - uetbipem).

CocTaBbTe ypaBHEHUS DJIEKTPOJUTUYECKON JUCCOLMAIMM  KOMIUIEKCHBIX
ocHoBaHuii. Kakue ocHOBaHUsI ABISIIOTCS 0oJiee CUJIIBHBIMH: TPOCTBIE WIIU
KoMIuIeKCHbIe? OOOCHYITE OTBET.

OnpIT 3. KoMIuieKkCHbIE COeITMHEHHS B peaKIusiX o0MeHa

a) IloayuyeHue M mMcciIeJ0BaHUE KOMILJIEKCHOIO0 COeIMHEHHUsl cyJb(ara

terpaammunmenu (II)

1.
2.

3.
4

™~

=

w

=

[TomecTtute B ABe mpobupku no 10 kanens pactBopa cyibpara meau (11).
Jlo0aBbTE B O1HY MpOOUPKY 2 KaruM xJopuaa 6apusd. Ha npucyTcTBue Kakoro
MOHA YKAa3bIBAET BBINABIIUI 0CaT0K?

Bo BTOpyI0 mpoOupKy BHECHUTE KEJIE3HYIO CKPENKY. 3anUIIUTe HAOIIOACHHUS.
[TonyunTe KOMIUJIEKCHOE COEIMHEHHE MEAM, JUJISl YEro MOMECTUTE B MPOOHUPKY
15-16 xanens pactBopa cynashara menu (I1) u mo xarsim gobasmsiite 25%-Hbii
pactBop ammuaka. HaOmionaiite pacTBOpeHHME BBINABILErO BHAYajle OcCajaka
cynbdara rugpokcomenu (II) u u3menenue 1Bera pacteopa npu 0Opa3oBaHUU
KOMITJIEKCHOTO cynbdata Tetpaammuamenn (II).

[TosryueHHBI pacTBOp pa3lieiauTe B JBE NMPOOUPKUM U MPOBEIUTE TE KE JBa
OTIbITa, KOTOPBIE ObLIH MPOJIeTIaHbl ¢ pacTBOpoM cynbdata meau (II).

Brimamaer nmu ocagok rpu 100aBiIeHUN XJIopuaa oapus?

Brigensiercst i Meb Ha MOBEPXHOCTH Kene3a?

CocTaBbTe HOHHBIC U MOJIEKYJISIPHBIC YPABHEHUS PEAKITHIA.

0) BzaumopeiicrBue rekcanuanogeppara (II) kanus ¢ cyasdgarom meau

B npo6upky BHecute 4-5 kanenb pactBopa cyibdara menu (II).

JloGaBbTe 4-5 Kkamenb pacTBOpa KOMIUIEKCHOM conu rekcanuanodeppara (1)
kaust Kq[Fe(CN)g].

OtMeThTE IIBET 00pa30BaBIIerocs ocajaka rexcanunanodeppara (1) meau.
Hanmimmvre HOHHOE ¥ MOJIEKYJIAPHOE YPABHEHMS PEAKLIAM.

OnbIT 4. DJIEKTPOJUTHYECKAS JTUCCONMAIUS KOMIIJIEKCHBIX COeUHEHUI

B oany npobupky Haneite 3-4 kamm pactBopa xjopuna sxenesa (I1I).

B npyryto npoOupky mnomectute 3-4 Kaljid pacTBOpa KOMIUIEKCHOW COJIH
rexcannanodepparta (I11) kamus Ks[Fe(CN)g].
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3. B 06e nmpoOupku 106aBbTe 2-3 Kariu pacTBOpa HAPOKCHIA HATPUA. 3aUIIUTE
HaOJIIOIEHUS.

4. Takum xe o0Opa3oM HCIBITATE pacTBOpbl 0OOMX BEILIECTB, MOJCHCTBOBAB Ha
KaX/IbIif U3 HUX PACTBOPOM POAAHUIA aMMOHUS. 3alIUIIUTE HAOIIOJCHHUS.

5. CocraBbTe ypaBHEHUS AIEKTPOIUTUUECKON Auccouunanyu xjuopuaa xenesa (I11)
u rekcaruanodepparta (I111) kanus.

6. Hamummite noHHBIE U MOJIEKYJISIpHBIC YpaBHEHUs peakunii. Crenaite BHIBOI.
OnbIT 5. [IpoYHOCTh KOMIJIEKCHBIX HOHOB. Pa3pylieHne KOMILIEKCOB NPH

pa30aBJ/ieHUH pacTBOpa

1. Buecute B npoOupky 3-4 karau pactBopa HUTpaTa kobansta (II).

2. JloGaBbTe HECKOJBKO Kaleidb HACBHIIMIEHHOTO pacTBOpa pPOJaHHIa aMMOHUS.
Habmionalite W3MEHEHHE OKpacKM pacTBOpa BCIEACTBHE OOpa3oBaHUs
teTpapogaHokoodanprat (I1)-noHoB.

3. Pa3baBbre pactBOp, n00aBuB 15-20 Kamenb JUCTHILIMPOBAHHOM BO/IBL
HabmronaliTe 3a BO30OHOBIIEHUEM PO30BOM OKpPACKHU.

4. Hamumure WOHHBIE W MOJIEKYJSIPHBIE YpPaBHEHHUS pEaKlMi, ypaBHEHUE
AJIEKTPOJIMTUYECKOW  JUCCOLUMAIMM  KOMIUIEKCHOIO  HOHA,  BBIPaKEHUE
KOHCTaHThI HeCcTOMKOCTH. Kak Binser pazdaBieHre pacTBOpa Ha AUCCOLUALINIO
KOMILIeKca?

JlaGopaTopHnasi padora Ne2 «JsaemenTsl |-11A rpymm»

Ilesb: 03HAKOMIIEHNE C OCHOBHBIMU XUMHUYECKMMHU CBOMCTBAMH IIEJIOYHBIX
METaJUIOB, OEPUILINS, MarHus, IEI0YHO-3€MEIbHBIX METANIOB U UX COCAUHEHUM.

OnbiT 1. B3anmoaeiicTBue HATPUS C BOOI

Manenpkuii Kycodek HaTpus (pa3MepoM C TOpOIIMHY) HUHIETOM
OCTOPOXKHO H3BJI€Yb M3 KEPOCHHA W OMYCTUTh B KPHUCTAUIM3AaTOP C BOJOM.
3anucaTh HAOIIOICHUS M YPAaBHEHUE PEAKIIMK B3aUMOJICHCTBUA HATpus ¢ Bojoi. K
MOJIyYeHHOMY pacTBoOpy TmpubaButh 1 xammo Qenondranenna. OOBICHUTH
HaOJIOICHMUS.

OnbIt 2. Tlosry4yeHne nepoKCHaa HATPUA

[IvHIIETOM BBIHYTH M3 KEPOCHMHA HEOOJBIION KyCOueK HaTpus, OCYIIUTH
buIbTpOBAILHON OyMaroi, MOMECTUTh B TUTEJIb U TIOJKEYb ropesky. [locie Toro
KaKk METaJul PACIUIaBUTCS, IOJDKEYb €ro IUIAMEHEM TOPEIKH 0 ITOJIHOTO
cropanud. PacTBOpUTh MoJIyd4eHHBIN MOPOIIOK B 10 MJI IMCTUIUIMPOBAHHON BOJBI.
Hanucate ypaBHeHHs peakuuid o00pa3oBaHUsl TMEPOKCHUIA HATPUS U €ro
B3aMMOJICUCTBUS C BOJIOH.

Pa3pgenuth pacTBOp Ha JBEe YacTH M mepeHecTu B mpobupku. K obenm
yacTsiM MpUOaBUTh MO 5 Kameilb pacTBOpa cepHOM KucioTel. K oaHOMy wu3
pacTBOPOB MPUOABUTH HECKOJIBKO KaIleb pa30aBiIeHHOr0 pacTBOpa MOAUIA KaJUs,
K JpyroMy — HECKOJIbKO Kalellb pacTBopa nepMmaHraHara kaius. OTMETUTb
HaOmoneHus. Kakue CBOWCTBA TPOSBISIOT B 00€MX pEAKIHAX TMEPOKCHIIBI?
HamnmcaTte COOTBETCTBYIOIINE YPABHEHUSI PEAKLIAMN.

OmnbIT 3. KayecTBeHHAsl peakuusi HA MOH HATPUS

Ha npeamerHoe CTEKII0O NHOMECTUTH HECKOJIBKO Kallelb HAaCBIIIEHHOTO
pacTBOpa XJOpWJa HATPHs, OCTOPOKHO BBHIIAPHUTH JOCYyXa, 3aTe€M MNPUOABUTH
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HECKOJIbKO  Kameidb  pactBopa  nuHKypanmianerara  Zn(UO;)3(CH3COO)s.
PaccMOTpeTh KpUCTaJLIbI B MUKPOCKOM, OTMETUTh WX IBEeT U ¢dopmy. Hamucats
YPaBHEHHE PEAKLIUH.

OnbiT 4. KayecTBeHHAs peaKkiusi HA HOH KAJIUA

Ha mnpenmetrHom crekne Kk | kame cierka MNOJKUCIEHHOTO COJSIHOU
KHCIIOTOM  pacTBOpa COJMM  Kanusg npubaBuTh 1-2  Kamwim  pacTBopa
rekcanutputokobansrara (I11) Hatpus Nas[Co(NO)s]. Uepes HekoTOpoe Bpems
oOpa3yeTrcsi KeNThli KpUCTATMYECKHd ocanok. OTMeTuTh (HopMy KpHCTaUIOB,
UCIOJIb3Yysl MUKpocKkon. Hamucars ypaBHEHHE peakLny.

OmnpiT 5. OKpamMBaHue NJIAMEHH COJISIMH IIEJIOYHbIX META/VIOB

CranpHy0 IIPOBOJIOKY, KOHEL KOTOPOM 3arHyT B YIIKO, CMOYUTH PACTBOPOM
COJIIHOM KHCIJIOTHI M IPOKAJINUTH €€. Eciii MOsSBHIOCH OKpallMBaHUE IJIAMEHU, TO
IIPOKAJIMBAHUE MPOJOJDKATH 1O HCYE3HOBEHHs ITOCTOpPOHHEW oOkpacku. [locime
3TOr0 KOCHYTHCSI PACKaJICHHOW ITPOBOJIOKOM CYXOM COJIM HATpHsl M BHECTH €€ B
wiams ropesiki. OTMETUTh OKpacKy IuiameHU. IIOBTOPUTE OIBIT C COMSIMU Kajus,
JUTHUS U pyOUIHSL.

OmnbIT 6. Ilosry4yeHnne U cBOIiCTBAa THAPOKCHIA ODePUILIIUA

B npo6upky BHecTu 3-4 kamiu pa30aBIe€HHOrO pacTBOpa COJM Oepuilius U
no kamwisiM Ao06aBiasate 0,1 M pacTtBop ruzapokcuaa HaTpus 10 00pa3oBaHUS
OcaJIKa.

Pa3pgenute ocagok Ha JABE YacTH U MOMECTUTH B mNpoOupku. B oany
pOOUpPKY MPUOABUTH CONSIHYIO KHUCIOTY, B Apyryto — 40% pacTBop rMapoKcuia
Hatpusa. Yrto HabOmomaetrcsi? Ha kakoe CBOWCTBO THAPOKCHUAA OEPUIUIMS 3TO
ykaspiBaeT? Hanucats ypaBHEHUS peakiuil.

OnbiT 7. IlosyyeHHe THAPOKCHAA MATHUSI M ero pacTBOpeHHe B
KHCJI0Te, COJISIX aMMOHUS

B npoOupky ¢ pacTBOpoM coiu MarHusi IpuOaBisATh MO KamjisiM pacTBOP
niesnoun 10 odpazoBanus ocagka. OcaJoK pa3AeauTh Ha TPU YAaCTH U MOMECTUTD B
npobupku. B nepByto npubasisate o kamisim 40% pacTBop TUAPOKCHIA HATPUS,
BO BTOPYIO — KOHLUEHTPUPOBAHHYIO COJISIHYIO KHCIIOTY, B TPETBIO - HACBHIICHHBIN
pacTBOp XxJopHlIa aMMOHHUsA. B kakux mnpoOupkax HaOJI0an0Ch pPacTBOPEHHE
ocagka? O KakuxX CBOMCTBax 3TO CBHACTEILCTBYET? HamucaTh COOTBETCTBYIOLINE
YPaBHEHUSI pEaKIUH.

OmnbIT 8. KayecTBeHHas peakuysi HA MOH MAarHUs

Ha npenmerHoe crekno kamHyTh 1-2 Kamiam pacTBOpa COJIM  MAarHus.
JHo6asute 1 xarmmo pactBopa HCl u 2 xarum pactBopa ruapodocdara HaTpus
Na,HPO,. ITocne 3Toro npudaBisTh M0 KaisiM pacTBOP THAPOKCHIA aMMOHHUS 10
oOpazoBaHus xapakTepHoro kpucramimdyeckoro ocaaka MgNH4PO,4-6H20. Ilpu
ATOM, €CJIM OCaJIOK BBINAJIET HE Cpa3y, CAEAYET MOTEPETh CTEKISHHOMN MajJ0uYKou O
CTEK0. PaccMOTpeTh B MUKPOCKONE MOJIYYEHHBIE KPUCTAJUIbI JTBOMHOM COJIM U
3apucoBath ux. Hanucars ypaBHEHHE pEaKLUH.

OmnbiT 9. ITosryyeHue ruIPOKCHIA KATbIHUS U €r0 CBOHCTBA

[Tonb3ysick mUNIAMU MPOKAIUTh HEOOJBIION KyCOUeK Mella Ha IUITaMEHU
TOpEJIKK B T€YEHHE HECKOJIbKUX MHUHYT. [locie 3Toro omycTuTh 00pa3oBaBIIMiics
TBEPJBIA TPOIYKT PA3IOKEHUS B MPOOUPKY C AUCTHILIMPOBaHHOU Bojoi. Kax
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Ha3pIBa€TCSI ATOT TpollecC B  MpoMbIIIeHHOCTH? PactBop  mcmbITaTh
denondprasenHoM, a 3aTeM MPOMYCTUTh depe3 Hero okcua yriepoaa (IV) us
anmapara Kwunma (cHavajma HeMHOro, 3areM u30bITOK). UYTo HaOmromaercs?
Hanucate ypaBHeHus peakuuid. Kakue cBoCTBa MPOSBIISIET TUAPOKCHUT KATbIIHS?

OnbiT 10. OxkpammBaHue IUIAMEHHM COJISIMHM IEJ0YHO-3eMeJIbHBIX
MeTaJJI0OB

CranpHy0 MIPOBOJIOKY, KOHEI KOTOPOM 3arHyT B YIIKO, CMOUYUTh PACTBOPOM
COJITHOW KHCJIOTHI M TIPOKAINUTH €€. ECIn MOosSBHIIOCH OKpaIBaHUE MJIAMEHHU, TO
IIPOKAJIMBAHUE MPOJOJDKATH 1O HCYE3HOBEHHs ITOCTOpPOHHEW oOkpacku. [locie
3TOr0 KOCHYTBHCS PACKaJICHHOM MPOBOJIOKOM CYXOM COJIM KaJblMsl U BHECTH €€ B
mwiamsi Topenkd. OTMETUTh OKpacKy IulamMeHu. [IOBTOpHUTH OMBIT C COJSIMHU
cTpoHIUs U 6apusi. Onucath HaOJIIOAaEMBbIE SIBJICHHUS.

JlaGopaTopHnas padora Ne3 «7KecTKOCTH BOIABI»

Leab: KONMMUECTBEHHOE OMpeEeieHre O0OIIeld >KECTKOCTH BOJOMPOBOIHON

BOJIbI, 3HAKOMCTBO C METOAaMU €€ yMATYEHUS.

OmnsiT 1. Onpenesienne 0011eH KeCTKOCTH BOAbI

3anonHuTe OIOPETKY pacTBOPOM TpuiioHa b.

2. 3anummTe ¢ TOYHOCTHIO 70 0,1 M1 HavyallbHOE TMOJIOKEHUE YPOBHS KUIAKOCTH
10 HIDKHEMY Kparo MeHuCKa (Nq.).

3. B Tpu xoHmueckue konObl oTOepuTe muUMeTkod mo 20 MI BOJOMPOBOIHOM
BOJIBI.

4. Tlpuneiite B Kaxayro Kosuly mo 5 mj aMMuayHo-OydepHoil cmecH, 4-5 kanelnb
pacTBoOpa APUOXpOMa YEPHOTO, IIEpeMeENIaiTe MOTyUYSHHBIN pacTBOpP.

5. B onHy u3 k010 U3 OHOpPETKM MO KaIUIIM IPH HENPEPHIBHOM BPAIIATEIbHOM
nepeMelIMBaHuu 100aBIsiTe pacTBOp TpuiioHa b (IpoBoAWTE TUTPOBAHUE) 10
Mepexo/ia OT OJHOM KaIljli BUHHO-KPACHOM OKPAcKH pacTBOpPA B CUHIOIO.

6. 3anummTe ¢ TOYHOCTHIO J10 0,1 MJI KOHEUHOE IMOJ0KEHUE YPOBHS KUJIKOCTH T10
HIDKHEMY Kparo MeHUCKA (Nyoy).

7. Paccuuraiite 00BbemM pacTBopa TpuwioHa b, u3pacxooBaHHBIM Ha TUTPOBAHHE:

V = hyon — Nygy. Pe3ynbraThl THTPOBAHUS 3aHECUTE B TAOJIHUILY.

[Iponiecc TUTpOBaHMSI MOBTOPUTE €IIIE JIBA pa3a.

9. OO0mIyI0 )XECTKOCTh BOJIBI OTIPEICIIUTE 110 (hopMyIie:

~V,C,1000

V2

riae Vi — cpenauit o0beM TpuiioHa b, momeaiumii Ha TUTPOBAHUE, MIT;

C1 — HOpMasbHas KOHIIEHTpalus Tpusiona b, Momb/m;
V32 — 00BbeM poObI BOJIBI, MII.

OmnbIT 2. Tepmuyeckoe ymsirdyeHue BOAbI

B xonunueckyro koia0y oroepute okoso 100 M1 BOJOIPOBOIHON BOJIBI.

[IpoxunsTuTe BOQy B TEUEHUE 3-5 MUHYT, OXJIAJIUTE.

Omnpenenute oOIIYIO )KECTKOCTh KaK B OMbITE 1.

Pe3ynbTaThl 3aNUIIUTE B TAOJIUILY.

PaccuuTaiiTe 001110 )KECTKOCTD.

OmnbiT 3. XuMu4eckoe yMsrdieHue BOAbI

=

0

Ko

O E

46



B konunveckyio kondy ordepure oxoso 100 M1 BOZOITPOBOAHON BOMBI.
[IpubaBbTe 1-2 mmatesns kapOoHATa HATPUS.

Xopolo nepeMenianTe pacTBop B Te€UEHHE | MUHYTHI.
OO6pazoBaBiImiics ocaiok OTHUIBTPYHTE.

B ¢unbtpate onpenenure 06IIyI0 KECTKOCTh KaK B OMbITE 1.
Pe3ynbpTaThl 3anummnTe B TAOIUILY.

Paccuuraiite 0011yI0 )KECTKOCTb.

[To pe3ynbraTam NpoBEACHHBIX OMBITOB CHEIATe BHIBOJ K paboTe.

NGk

O6nem TpritoHa b, M Ko, Knaccudukamms
I I Il Ve | MMOJIB/TT | BOZBI

Bona

Konuentp

O0BeMm
BOAKBI, V2, M
aIus TPUJIOHA

b,

BoponpoBonna
i

Tepmuuecku
yMsT4YeHHas

XUMUAYECKHA
YMSITYCHHAs

BriBon:

JlabGopaTopHnasi padora Ne4 «daementsl || A rpynnbi»
Heab: o3HakOMJICHHE C XUMHUYECKMMH CBOWCTBAMU COEAMHEHUN Oopa,
AIFOMHMHUS U €0 COCTMHEHUH, a TAKKE C NX KAUECTBEHHBIM OTKPBITUEM.

Onpbit 1. ITosryyenune opTo00pHOI KHUCIOTHI

B npoOupky HalWTh HACHIIIEHHBIA PAacTBOp Oypbl, HAIPETh U OCTOPOKHO
BJIMTh KOHIIEHTPUPOBAHHBIA PAacTBOP CEpHOI KUCIOTHL. OXJIaguTh NPOOUPKY MO
KpaHOM, OTMETUThb LBET OOpa3yIOIIMXCS KPUCTAIJIOB OPTOOOPHOW KHCIIOTHI.
CocTaBUTh ypaBHEHUE peakiuu. 3 mpoOMpPKH CIIUTh B paKOBUHY OOJIBIIYIO YaCTh
pactBopa. K ocraBmmmcs Ha aHe  kpuctauiam  H3BOs  moGaButh
JUCTUWUITMPOBaHHYIO Boay. McnbITaTh pacTBOPUMOCTh OPTOOOPHOM KUCIOTHI IpU
KOMHATHOHM TEMIIEPATYPE U NIPU HAIPEBAHUM.

OmnbIT 2. KuciioTepie cBOHCTBA OPTOOOPHOI KHCJIOTHI

1) B npoOupke ¢ TUCTUUIMPOBAHHON BOJON PAacTBOPUTH NPH HATrPEBaHUU
HECKOJIbKO KpUCTAIOB 0pTOOOpHOI KrcinoTel H3BO3 n mpubasisars no 3-5 kanenb
HEUTpaJbHOro JiakMyca. OTMETUTh W3MEHEHHME OKpacku Jakmyca. Hamucate
CTYINEHYATYI0 JUCCOLMALIMIO0 OPTOOOPHOM KUCIIOTHI.

2) B mpoOHpKy ¢ pacTBOPEHHOH OpPTOOOPHOM KHCIOTON BHECTH KyCOUEK
MarHusg. OtmeTuTh  BblaeNieHHE ra3a. (CoOCTaBUTh ypaBHEHHE  PEAKUUU
B3aMMOJCHCTBHUSL MarHusi ¢ OPTOOOPHON KHUCJIOTOM, YUYHUTHIBAs, YTO MOJy4aeTCs
metabopat maraus Mg(BOy),.

3) Xoporiio mnepeMerniaHayi0 cMech M3 1 T OpTOOOPHON KHCIOTHI U 1 T
XJIOpUJa HaTpUsl MOMECTUTH B MPOOUPKY, KOTOPYIO 3aKPENUTh B JIANKE HITATHBA.
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[TpoOupky Harpets. K oTBepcTHIO MPOOUPKH TMOJHECTH CTEKISHHYIO MaJIOUKY,
CMOYEHHYIO pacTBOpoM ammuaka. OObsicHUTh HaOmogeHus. CoCTaBUTH
ypaBHEHUE PEAKIIUU BHITECHEHUSI OOPHOM KUCIOTOM JIETy4eil KUCIOTHI U3 €€ COJIU.

OmnbIT 3. KayecTBeHHBIC peakuu HA OOPHYI0O KHCJIOTY

1) HeckosbKO KPHCTAUIOB OOpPHOM KHCIOTHI IOMECTUTh B (happopoByio
Yaliky, 100aBUTh 2-3 Kalid KOHIICHTPUPOBAHHOTO PAcTBOpPA CEPHOM KHUCIIOTHI U
10-15 xanens stunoBoro crnupra. CMech TIIATENBHO IMEepeMeniaTh MaJIOYKON U
no/kedb ee coaepkumoe. OOpaTuTh BHUMaHHME Ha I[BET IUIaMEHH Sdupa.
CocTaBUTh YpaBHCHHE PEakIuu 00pa3oBaHus 0opHOITHIIOBOTO 3drpa B(OC,Hs)s
U €ro TOpPEHUsI.

2) Ilpokanute B 1iameHu ropenku ¢aphopoByro mamouky. OmycTHTBH
HAaKaJICHHYIO TMAJIOYKy B TOPOIIOK OOPHOW KHUCIOTHI M BHOBb BHECTH B IUIaMsl.
Kakyro okpacky miamMeHu 1aet OopHas KHCJIoTa?

OmnbIT 4. I'naposns Oypsl

B mpoOupky ¢ HeWTpadbHBIM PAcTBOPOM JAKMycCa J100aBUTH HECKOJIBKO
karenb pactBopa Oypsl Na;BsO7-10H,0. Kak wm3menwnach okpacka jakmyca?
CocTaBUTh B MOJIEKYJISIPHOM M MOHHOM (popMax ypaBHEHHE TUIPOJIU3a OYphl, IPH
KOTOpoM oOpasyercst metabopHas kuciiora HBO:.

OmnbIT 5. B3anmoaeiicTBHe aJJIOMUHUS ¢ BOAOM

[TonoxuTh B MpOOUPKY KyCOUEK alfOMHHHUS M B300JTaTh ¢ 3-5 MJ BOJBIL.
[Ipoucxomautr nu peakuusa? OOBACHUTH. [IpOKUIATUTH COIEPKUMOE TPOOUPKH,
no0aBuB 2-3 My pactBopa miesoud. CIHUTh KHUJIKOCTb, HECKOJIBKO pa3 MPOMBITh
KyCOUYEK aJIOMUHUSA BOJOM JJIsl yajJeHus LIEJIOYd U OCTaBUTh €ro B Boje. YUepes
HEKOTOpO€ BpeMs MPOUCXOAUT BBIJEIEHUE IMy3bIpbKOB Ta3a. (CoCTaBUTh
YPaBHEHHUE PEAKUMH B3aUMOJICVCTBUS AFOMHUHUSA C BOJIOM. YKa3aTh YCJIOBUSA
BO3MOKHOCTH MPOTEKAHUSI 3TON PEAKIUU.

OnbIT 6. B3anmoaeiicTBHe aJIIOMUHNAS ¢ KHCJIOTAMH

1) B nBe mpoOHMPKH MOMECTHTH MO KYCOYKY TIOMHUHHS M MPUOABIATH B
OJIHy TIPOOMPKY pa30aBICHHYIO COJSHYIO KHCJIOTY, B JPYTYI0O — pa30aBlIEeHHYIO
cepHyto KucioTy. CpaBHUTh aKTMBHOCTb B3aWMOJICUCTBUS AIOMUHHUS C 3THUMHU
kuciotamu. COCTaBUTh YpPaBHEHUS PEaKIUN.

2) Kycouek anOMHHHS ONyCTUTh B MNpoOUpKY. [IpuinTh HEMHOTrO
KOHIIEHTPUPOBAHHOTO PAacTBOpa a30THOM KUCIOTHI. [IporcxoauT nu pacTBopeHue
QTIOMUHHS B  KOHUEHTPUPOBAHHOM  a30THOM KHUCJIOT€ TPU  KOMHATHOM
Temrmeparype?

OcrtopoxkHo Harpeth mpooupky. Kakol ra3 Bwiaensercsi? CocTaBUTh
YpaBHEHUE PEAKIUU.

OnbIT 7. B3anmoaeiicTBHe aJJIOMHHUS CO LIEJT0YbI0

B npoOupky moMecTuTh KyCO4eK aJllOMUHHUS U OCTOPOKHO MPUITUTH PACTBOP
ruapokcuaa Hatpus. Uto HabmrogaeTcs? CocTaBUTh ypaBHEHUE PEAKITUH.

OnpbIt 8. IlosryyeHne U CBOIICTBA THAPOKCH/IA ATIOMUHUSA

K pactBOopy conmu amroMuHMsI B MPOOHMPKE MPUIMBATH MO KAIUIIM PacTBOP
THAPOKCUA HATpUs 10 oOpazoBanus ocaaka. YTo oH co0oii MpencTaBiseT, KakoB
ero 118e1? CoCTaBUTh YpaBHEHUE PEAKIIUU B MOJICKYJISIPHON U MOHHOU (hopmax.
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Paznenuts ocamok Ha aBe mpoOupku. B ogHy mpubaBuTh pa3daBlieHHYIO
COJISTHYIO KHCJIOTYy, B APYryl0 — pactBop Imenouu. Uto Habmomaercs? CaenaTh
BBIBOJI O XUMUYECKOM XapakTepe THAPOKCUAa amoMuHus. COCTaBUTh ypaBHEHUS
peakIuii B MOJICKYJIIPHOW U HOHHOM (popMax.

OmnbIT 9. KayecTBeHHBbIC peaKIMM HA HOHBI AJIIOMHHUS

1) Tlomectuth 1 KamwiIw COUPTOBOTO  pacTBOpa alM3apuHa Ha
GuIBTpOBAILHYIO OyMary M JaTh €ii BOUTAThCs. 3aTeM MOMECTHTHh Ha BJIAXKHOC
MATHO | Karutio UCCaeayeMoro pacTBOpa, COACPKAIIero HOH aTlOMUHUS U | Karo
pactBopa ammuaka. [lpu stom Ha cupeHeBoM ¢oHe (0OYCIOBICHHOM OKpPAaCKOU
alvM3apuHa B IIETOYHOM cpene) oOpa3yercs KpacHOBAaTO-PO30BOE  IISITHO,
npecTapisioniee coboi aacopornmonnoe coemuneHue Al(OH)s ¢ ammzapuHOM.
OCTOpPOXKHO BBICYIIUTh OyMmary HaJ IJIJaMEHEM TOpPENKH, MPH 3TOM OKpacka
«aTn3apuH-aJTIOMUHUEBOTO JIaKa» CTaHET 00JIee OTUYETIHBOM.

2) CBepHyTh HEOOJBIIOW KycOdeK (HIBTPOBAJIbHON OyMaru B KIyTHK,
CMOYUTHh €r0 HECKOJBKMMHU KaIUISIMH KOHIEHTPUPOBAHHOTO pacTBOpa COJH
amOMUHUS M 1-2 KarmisaMu pasz0aBiieHHOro pactBopa HuTpara kobambra (I1).
3axBaTUB KIYTUK MIMMIAMH, BBICYIIUTH €0, TOMECTHB BBICOKO HaJ IJIaMEHEM
TOpEJKU. 3aTeM MOJIOKHUTh B THUTElb, CXKEYb OyMary M 30JIy CHJIBHO MPOKAJIUTh.
[Ipu BeICOKOUW Temmeparype oOpasyercs amomuHat kobaista CO(AlO,), B BUIE
CUHEN Macchl («TeHapoBasi cCUHb»). COCTaBUTh ypaBHEHUE PEAKIUU.

JlaGopaTopHnasi padora Ne5 «jementsl VA rpynnbn

Heab: 03HaKOMJIEHHE C XUMUYECKUMH CBOWCTBaMH 3J1eMeHTOB |V A-rpynmbl
Y UX COCIMHEHHUI.

OnpIt 1. [Tosryyenue amop(HOro yriepoaa u ero cBOicTBa

1) B dapdopossiii THrenp BChIMAaTh OKOJO 2 T' U3MEIBYSHHOTO caxapa,
NOCTaBUTh Ha IUIMTKY U HarpeTh. BHauane caxap miuaBuTcs, 0OyriMBaeTcst U Macca
IpU 3TOM CHUJIBHO BCIIEHMBAETCS BCIEACTBHE OOpa30BaHUs JIETY4YUX HPOAYKTOB,
KOTOpbIe OOBIYHO 3aropatoTcsi. B ocraTtke moniydaercs yroib B BUAE OOBEMHOM
macchl. [lomydennsbrit yronb npokanuTs (10 MUH), 3aTeM OXJIaIUTh.

2) B mpoOupky momMecTuTh 2-4 Karuld KOHIIGHTPUPOBAHHOIO PacTBOpa
CEpHOI KHUCTIOTHI U HEOOJIBIIOE KOJNYECTBO yriisl. CMECh OCTOPOKHO HArpeTh Haj
iameHeM ropenku. Korzma HauHeTcsl BBIIAECJIEHHE IY3BIPHKOB rasa, MOJHECTH K
OTBEPCTUIO MPOOUPKU (PUIBTPOBAIBHYIO Oymary, CMOYEHHYIO pPacTBOpPOM HoJa.
Otmetuths HaOmomaemble sBiaeHus. Ilo 3amaxy omnpenenuts OAUMH U3
BBIACIISIIOIINXCA ra30B. HanucaTe ypaBHEHUE peaklyy, yUUThIBas, YTO IPOLYKTOM
okucienus yris, ssisgercs COa.

OmnbIT 2. AncopOLMOHHBIE CBOMCTBA YIJIsl

B konbe win cTakaHe cierka OKpacuTh BOJIY (PYKCMHOM HIJIM METHUIIOBBIM
¢buoneToBbIM U pazaenuTh ee Ha ABe yacTu. OJIHY OCTaBUTH IJIsl cpaBHEHUs. B
JPYTYI0 BHECTU MEIKOM3MEIbUEHHBIN Yrojib U CHIIBHO BCTPSIXMBATh B TeUCHHE 2-3
MUHYT. JlaTh pacTBOpPY OTCTOSTHCS, 3aTeM ero oTduiabTpoBaTh. OTMETUTH
VU3MEHEHUE KOHIIEHTPALIMH KPACUTEIIS.

Omnbit 3. CBoiicTBa cOJIeH YTOJbHOM KHCI0THI
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1) B nBe mpobupku BHECTH IO 5-6 Kamnelb AUCTUILTUPOBAHHOMN BOJIBI U 110 2-
3 xamu pactBopa geHosndranenHa. 3aTeM B OJHY BHECTH HECKOJIBKO KPUCTAIIOB
KapOoHaTa HaTpHs, B IPYryl0 — ruapokapooHara HaTpus. B ob6eunx nu nmpoOupkax
MPOUCXOIUT TUAPOIU3 MPU KOMHATHOM Temmeparype? OTMETUTh pa3inyue B
okpacke uHAuKaropa. CocTaBUTh ypaBHEHHUS THIPOJIN3A JUIS B3SITHIX COJICH.

2) B3zsate Tpu npobupku. B nepByro BHecTH 4-5 Karenb pacTBOpa XJIOpUaa
KaJIbLIUs, B IpYTyto — 4-5 Kamesiab pacTBopa XJjiopujia 6apusi, B TpeThlo — 4-5 Karnenb
pacTBopa XJjopuaa CTpoHIHs. B kaxmayro m00aBUTH Takoil ke 00BEM pacTBOpa
kapOoHata Hatpus. HaOmiomaTe BbIIAJEHHE OCAJKOB COOTBETCTBYIOIIUX
kapOoHaToB. J[00aBUTH PacTBOP YKCYCHOM KHCIOTHI B IPOOUPKHU ¢ ocagkamu. UTo
HabmonaeTcs? HanucaTe ypaBHEHUS peaKIIHid.

OmnbiT 4. ITosryyeHue ruaporesss 4 ruAPo30Jsi KpeMHHEBOM KUCI0ThI

B nBe npoOupku BHeCTH MO 4-5 Kamneiab HACBIILIEHHOIO PacTBOpPA CHIIMKATa
Hatpusi Na;SiO;. B mepByro mpoOupky 100aBUTH NMPUMEPHO TaKOH ke 00beM
pa30aBIIEHHON COJITHOW KHUCJIOTHI M MEepEeMeIIaTh PacTBOP CTEKISHHOW MalOYKOM.
Uro nabmromaetrcsi? HamucaTh ypaBHEHUE peakiud U OOBACHUTH PE3YJIbTaThl
OTIBITA.

Bo BTOpyI0 mpoOMpKYy € CHUIIMKATOM HATpHs BHECTH B 2 pasza OONbIIHA
00BbeM KOHIIEHTPUPOBAHHOW COJISTHOM KHUCIOTHI. BhIMaser mu ocajok Tuaporess
H>Si03? [Tomy4yeHHBIH THAPO30IIsi KPEMHHEBON KUCIOTHI HArPETh 10 KUIeHus. Uto
HaOmoxaeTcs?

OmnbIT 5. I'napoJus costell KpeMHHEBOU KUCI0THI

1) B npoOupky BHecTH 3-5 Kareidb pacTBOpa CHJIMKAaTa HaTpus W | Karuio
pactBopa genondranenna. Yro Hadmonaercsa? Hanucath ypaBHEHUS THAPOJIM3a B
MOHHOM U MOJICKYJISIPHOUM (hopmax.

2) B poGupky ¢ pacTBopoM cuiimkara Hatpus (3-5 kamenb) 700aBUTh TaKOM
*e 00beM pactBopa xiopuaa ammonust NH4Cl. YkazaTs kakoe BEIIeCTBO BBIIAICT
B ocaJok. HamwcaTe ypaBHEHHE TUApPOJM3a CWIMKATa aMMOHHUS B HOHHOW U
MOJIeKYyJIsipHOM  (hopmax. OOBICHUTH, TOYEMY THAPOJIM3 CHUIIMKATa aMMOHHS
IIPOTEKAET 10 KOHLA.

OmnbIT 6. HepacTBoprMbIe €0JIM KPEMHHEBOH KHCIOTHI

Hanute B yeThipe mpoOUpKHU 1Mo 5-6 Kamenb pacTBOpa CHJIMKATa HATPUS U
100aBUTh B HUX TaKOM k€ 00BEM PacTBOPOB COJICH: KaJbLIMs, JKejie3a, KoOabTa,
Hukend. HaGmrogate mpoucxojsuue siBneHus. HamucaTh ypaBHEHMS peakLuid
00pa30BaHUsI HEPACTBOPUMBIX CHUIIMKATOB.

OnbiT 7. BoccTaHOBJICHHE 0JI0BA U3 PACTBOPA €r0 CoJIel

B npobupky BHectu 10-12 kamenn pactBopa conu oznosa (ll) u onyctuth
HeOoJbIION Kycouek muHka. Yto HaOmogaetcs? HamucaTh ypaBHEHUE peaklUU.
BoccranoBuTenemM Wi OKUCIUTEIEM SIBISIETCS MOH OJI0Ba B 3TOM peakuuu?

OnbiT 8. BoccTaHoBUTE/IbHBIE CBOliCTBA coJieii osioBa (1)

B3sate Tpu mpoOupku, BHECTH B NEPBYIO 5-6 Kamenb OpOMHOUM BOJBI, BO
BTOPYIO — 3-4 KaIjiu MOJAKUCICHHOTO pacTBOpa MepMaHTaHaTa HATPUsl, B TPETHIO
5-6 kamenb pactBopa conu xeneza (llI) m 1-2 kannum TumomumaHata amMMmoHUS
NH4CNS. Jlo6aButh B KaXXKayr0 U3 MPOOUPOK MO HECKOIHKO Karedh pPacTBOpa COJIU
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ooBa (llI) g0 wu3MeHeHUsT MNEpBOHAYANBLHOW OKpPACKU pacTBOPOB. 3alucaTh
HAOJIOICHHS], COCTAaBUTh YPABHEHUS PEAKIIUM.

OnbiT 9. Iloaydyenue ruapokcuaa ogoa (1) m mcciaenoBanue ero
CBOMCTB

B nBe mpoGupku BHecTH 1o 2-3 karum pactBopa cosm ojsioBa (). Tlo
KaliiM B JIB€ MpOOUMPKHU A00aBIsATH pacTtBop mienouyd. Yro nHabmomaercsa? K
MoJTydeHHOMY TuApokcuay osoBa (ll) mo0aBuTh B mepByr0 NMPOOUPKY COJITHOU
KHCJIOTBI, BO BTOPYIO — M30BITOK pacTBOpa IIEJoYd. 3anucaTh HaOmoneHus. Ha
KaKhe CBOWMCTBAa THAPOKCHAA OHHU yKa3biBaloT? COCTaBUTh COOTBETCTBYIOIIHE
YPaBHEHUS PEAKLIUM.

OnbiT 10. KauecTBeHHOE onpenesieHne HOHOB oJioBa (11)

[IpubaBnsas xk pactBopy conu osioBa (IlI) m30bITOK pacTBOpa rugpokcuaa
HaATpHs, MOJIYYUTh pacTBOp TerparuapokcoctanHata (11) marpusa. K nmomyueHHoMy
pactBopy npubaButh HeMHoro comu Bucmyrta (lll). Otmerutrp 1BeT
00pa30BaBIIIETOCs 0CaJIKa U COCTABUTh YPaBHEHUE PEAKITUH.

Onpit 11. ITonydyenne u cBoiicTBa ruapokcuna ceunma (I1)

B nBe npoGupku BHecTH mo 2-3 karmiMm pactBopa coiu cBuHia (ll) u mo
KaluiiM JI00ABJISITh B KAXKIYI0 PACTBOp WIEJOYM JO BbimageHus ocaaka. K
MOJIYYeHHOMY OCaJIKy J100aBUThH B MEPBYIO MPOOUPKY PACTBOP a30THOM KHUCIIOTHI,
BO BTOPYIO — M30BITOK pacTBOpa Iieaoud. UTO MpOMCXOIUT C OCATKOM B 00X
npobupkax? Kakue cBoiictBa rtuapokcuaa cBuHmna (II) noarBepxkmarorcs
HaOmoaeHussMu? HanucaTe ypaBHEHUE peakiuil.

JlabopaTtopHasi pabora Ne6 «dsiemeHTHI VA rpynmnbi»
Heab: 03HaKOMJIEHHE C XUMUYECKUMU CBOMCTBAMU 3JIEMEHTOB V A-TpyIIibl U

UX COCIUHEHUU.

Onpbit 1. ITosryyenne ammuaka

[MpuroroButh cMech u3 4 r xjopuma ammonusi NHsCl u 4 r ramienoit
u3Bectu Ca(OH),. Ilepenectu cMech B MPOOUPKY U 3aKPBITh MPOOKOI C M30THYTOM
ra3zo0TBOAHON TpyOko#t. IIpoOupkKy co cMmechio cierka mojaorperb. IlogHecTn K
KOHIIy Ta300TBOJHOM TPYOKH JaKMYCOBYH0 OYMa)KKy, CMOYEHHYIO BOjoi. UTo
HaOmomaetcs? K KoHIy ra300TBOAHON TPYOKH MOJHECTH CTEKIISIHHYIO TAJIOYKY,
CMOYCHHYIO KOHIIGHTPUPOBAHHOW COJITHOW KucioTor. UYrto Habmromaercs?
HanucaTpe ypaBHEHHS peaknil.

OnbIT 2. CBOMICTBa aAMMHAKA U HOHOB AMMOHMSI

1) B3zsare aBe npoOupku. B mepByr0 HaIUTh HEMHOTO PAacTBOpA COJIA MEIH
(1), Bo Bropyro — comm Hukens (Il). 3atem no0aBisATh K HUM IO KaruisaMm
KOHIICHTPUPOBAHHBIA PAacTBOp aMMHaka 1O PAaCTBOPEHHS BBINMABIINX BHAYAJIE
ocankoB. OTMmeTuTh HabOMOmaeMble siBieHUA. Hamucarb ypaBHEHHUS peaKIUii
00pa30BaHUs THAPOKCHIOB M UX mHepexona B komiuiekcHbie HoHbl [CU(NH3),]*" u
[Ni(NH3)4]?".

2) B mpobupky BHecTH 2-3 Karuid OpOoMHOW BOJBI M 1-2 Karumi pacTBopa
ammuaka. Kak wm3meHuTCcs OKpacka OpomMHO#l Bonapl? HamucaTe ypaBHEHHE
peaKkiuu, yYUThIBas, YTO aMMHAK OKHUCIISIETCS 10 CBOOOTHOTO a30Ta.
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3) Buectn B mpoOupky 1-2 karum pacTBopa mepMaHraHara Kamus u 3-5
Karenab KOHUEHTPUPOBAHHOIO pacTBopa ammuaka. [lomydeHHyr0 cmech clerka
nogorpetb. Kak u3Mmensiercss okpacka pactBopa? HamucaTe ypaBHEHHE peakuuu,
YUHUTBHIBASI, YTO AMMHUAK OKHUCIISIETCS O CBOOOIHOTO a30Ta, a IepMaHTraHaT Kajus B
IIEJIOYHOM cpejie BoccTaHaBIMBaeTCs 1o okcuaa mapranna (1V).

OmnbIT 3. CBolicTBa a30THCTOM KUCJIOTHI U €e COoJIel

1) B npoOupKy HaJIUTh HEMHOTO KOHIICHTPUPOBAHHOTO PacTBOpa HUTPHUTA
Hatpusa NaNO; u npuiuTh pa30aBICHHYIO CEpHYIO KHCIIOTY, 3aT€M OXJIaJUTh.
OtmeTuTh U3MeHeHHe okpacku. Hamucars ypaBHEHUE peakly, UMesl B BUAY, UTO
HNO, Beigensier N,Os, pazmaratommutiics Ha NO u NO,.

2) B mpoOupky HamuTh HEMHOTO pactBopa amxpomara kamus K,Cr.O7 m
pa3baBiieHHOI cepHO#l kucnoThl. J[06aBUTH pacTBOp HHUTpuTa HaTpusa. Crerka
Harpethb. HaGmonats usmMenenue okpacku. COCTaBUTh YpaBHEHHE PEaKIUU.

3) Hanuth B mpoOMpPKY HEMHOTO pacTBOpa HHUTPHUTA HATPHUS M CEPHOM
KUCIOTHL. [lpunuTh pacTBOp wHoaMAa Kanus, HaOdrojas BbIIEJIECHUE Hoja.
HanucaTe ypaBHEHHE peaKuy, UMEs B BUJY, UTO BBIJEISIOMINIICS ra3 — a30T.

OmnbIT 4. OKHCIUTENbHBIE CBOICTBA a30THOM KUCJIOTHI

1) IToMecTUTh B MPOOMPKY HEMHOTO MEJIKHUX MEIHBIX CTPYXKEK M MPUOABUTH
KOHIIEHTPUPOBAHHOMW a30THOW KHUCIOTBL. OTMeTuTh Habmonenus. Hamucath
YpaBHEHUE PEAKIIHUH.

2) IloBTroputh oOmBIT 4.1, B35JB BMECTO KOHIECHTPHPOBAHHOW a30THOM
KHCIIOTBl pa30aBieHHY0. OTMeTUTh HaO0JI0aeMOe pa3inuyue B MPOAYKTAX
peaKIuu Mpu JACHCTBUM KOHIICHTPUPOBAHHON U pa30aBICHHOW a30THOM KHUCIOTHI
Ha MEb.

3) B dapdopoByro Haniky HaaIUTh HEMHOTO KOHIICHTPUPOBAHHOTO PacTBOPA
a30THOM KHCJIOTBI, TMOJIOKUTh B HEE KYCOYEK CEpbl U OCTOPOKHO Harpers,
NOCTaBUB 4YallkKy Ha acOecTtoByto cerky. UYro Habmogaetcs? OxinaauTh
PEaKIUMOHHYI0 CMECh, MEPENUTh >KUIKOCTh B MPOOUPKY U J100aBUTH PacTBOP
xJjiopuaa Oapusi 0 BhIMaJieHus ocanaka. Hamwcath ypaBHEHHs peakiuii, umes B
BHUJTY, YTO B OCAJIOK BhITIAAAET CyibdaT oapus.

Omnbit 5. Iloayuyenue oxkcuaa gocdopa (V) u ero cBoiictea

B dapdopoByro yaimiky, mocraBieHHYI0 Ha acOECTOBYIO CETKY, MOJIOXHTh
HEMHOTO KpacHoro gocdopa. Haja gamikoii Ha HeOonbIIoM paccTostHuM (okoio 0,5
CM) VYKpENUTh CyXylH BOpOHKY. 3axeub (ochop HakaqeHHOW CTEKIISTHHOU
naouko. Kakoe coennHeHHe ocaxaaeTrcsi Ha CTEeHKax BOpPOHKU? (CoOCTaBUTH
ypaBHEHHE peakiuu ropeHus pocdopa.

Cobparb Ha YacoBO€ CTEKJIO TpH TOMOIIM CTEKJISHHOM MaJO4YKu
noJiydueHHoe BemlecTBo. HaOmionath pacruiblBaHWe €ro Moj JIEHCTBHEM BIlaru
BOo31yxa. HanucaTte ypaBHeHue peakiuu oOpazoBaHus MeTtadochopHO KUCTOTHI
HPOs.

Onbit 6. Iloayuenne oprodochopHoii kKucaorel. KadecTBeHHBIE
peakuuu Ha opTodochar-non

B mpoOupky, comepxarnryto HeMHOro okcuaa docdopa (V), mpuimBaTh 1Mo
KaluisiM BOJYy JO TOJIOBHHBI €€ oObema. [lomydeHHBIN pacTBOp KHUIATUTH Ha
BoAsHOW Oane B TeueHue 10 MuHYT, 100aBisisi TO Mepe BBIKUIIAHUS
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JUCTUINPOBaHHYI0 Boay. llomydeHHbIld pacTBOp pa3aenuTh Ha ABe yacTu. OnHy
4acTh MCHBITaThb PAacTBOPOM HUTpatra cepedpa. OTMETUTh IBET MOIYYEHHOTO
ocasika. CoCcTaBUTh YPABHEHUSI PEAKIUU.

K Hebonbiiomy o0beMy pactBopa MonmOmara ammoHus (NH4):MoO,,
MOJKUCJICHHOTO a30THOM KHUCIOTOW, NpUOaBUTh BTOPYIO YAaCTh MOJIYYEHHOTO
pactBopa. Cmech HarpeTh Ha BOJsiHOM OaHe. BrimageHue ocajka (OTMETUTH €ro
I[BET) MOATBEP)KIACT HaIWYMe B HCXOAHOM pactBope POY -mona. YpaBHeHue
oOHapyxeHust oprodochar-nona noa AeicTBHEM MOIHOIaTa aMMOHUS UMEET BUJT
H3PO4 + 12(NH4):Mo00O, + 21HNO; = (NHg4)3H4P(M0207)s]d + 21NH4NO; +
+ 10H,0

OmnsIt 7. I'mapoJus oprodocharos

B Tpu npobupku BHecTH 1o 5-6 Kamesiab pacTBOpa HEUTPAIBHOTO JIAKMYca.
OcTaBUTh OJJHY MPOOUPKY KaK KOHTPOJIbHYIO, BO BTOPYIO BHECTH 3-4 KpHUCTallia
oprodochara Hatpust NazPOs, B TpeTbio — cTONBKO Xe auruapooprodocdara
Hatpusi NaH;POs. Cogepkumoe BTOpOMl W TpeThbel NPOOUPOK TIHIATEIHHO
pa3MeniaTh YUCTHIMU CTEKJISTHHBIMHU MAJIOYKaMH JI0 TIOJIHOTO PACTBOPEHHUS COJICH.
OTMETHTh HM3MEHEHUE OKpacKM JIaKMyca TIO CpPaBHEHUIO C OKpackoil B
KOHTPOJIbHOUM nipoOupke. CoCcTaBUTh ypaBHEHUS peakuuidl ruaponn3a oprodocdara
HaTpusi W JuruapooprodocdaTa HATpus, a TaKKe YpPAaBHEHHE PpPEAKLIUU
JTYCCOLUAIMU AUTHIpoopTodochaT-uoHa.

OmnbIT 8. PochopHOBaTHCTASI KUCI0TA U €€ COJIU - THIo¢ochuThI

B 1pu npobupkm BHectH mo 3-4 KamiM pacTBopa runogocpura HaTpUS
NaH;PO,, no6aBuTh B nepByI0 M3 HUX 1-2 Karum pacTBOpa HUTpaTa cepedpa, BO
BTOPYIO — CTOJIBKO ke pactBopa HutTpara ptytu (ll), B Tperbto — 1-2 kamiu
pacTBOpa CEpHOM KHUCJIOTHI W pacTBOpa IEpMaHraHaTa Kajius J0 HU3MEHEHUs
okpacku pactBopa. OTMETUTh HAONIOACHUS W COCTABUTHh YPAaBHEHHUS PEAKIUH.
Crnenatp BBIBOJ] 00 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTBax
runodocuTos.

OnbIT 9. Tlosryyenne MbIIIbAKA

B y3kyr0 mpoOHpKY MOMECTHTh HEMHOro cmecu okcuaa Mbibsika (1)
As;O3 C yrmem u, 3aKpenuB TPOOWPKY B IITAaTHBE CIErka HAKIOHHO, CHIIBHO
HarpeTh ee. COCTaBUTh YpaBHEHUE PEAKIIMU U 3alUCATh HAOIIOACHUSI.

OmnbiT 10. CBOlicTBAa aPCEHUTOB M APCEHATOB

1) B mpobupky BHectn 3-4 karumm pactBopa xiopuma osnoa (II) u 6-7
Kareyinb KOHIEeHTpupoBaHHOW constHOM kuciotel HCI. oGaButh 3-4 karmm
pactBopa apcenuta HaTpus NasAsOsz u cierka mogorpetb mpodupky. OTMETUTH
BET 0Opa30BaBIIETOCS OCaJKa M COCTaBUTh YyPAaBHEHHUS PEAKIUN MEXIY
APCEHUTOM HATpHUsI U COJISTHOM KUCJIOTOM M B3aMMOJEMCTBHUS XJIOPHAA MBIIIbAKA
(1) ¢ xmopumom onosa (11). Kakue cBoiicTBa MposIBIsSET apCEHUT HATPUS?

2) B mpobupky ¢ 1-5 kamasmu HomHou Bombl |, 100aBHTH CTONBKO Ke
pacTtBopa apceHuTa Hatpusa. OTMETUTh U3MEHEHHE ILIBETA PACTBOPA U COCTABUTH
ypaBHeHHe peakuun. Kakue cBolcTBa NpOSBIISIET apPCEHUT HATPUA?

3) B npoOupky ¢ pactBopoM Hoauma kamus (3-4 kamau) mo0aButh 7-8
kareab pactBopa HCl m HemnHoro pactBopa apcenata Hatpus NazAsO, Yto
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HaOmogaercs? CocTtaBUTh ypaBHeHHE peakuuu. Kakue cBoicTBa MNPOSBISET
apceHat HaTpus?

OnbiT 11. Ilosyyenue wu cBoiictBa ruapokcuaoB cypombl (l11) mu
BucmyTa (I111)

B nBe npobupku BHecTH 10 3-4 karu pactBopa cosu cypbMmbl (111), B 1Be
JIpyTHue — CTOJIbKO ke pacTBopa coyn BucmyTa (I11). Bo Bce npobupku n106aBUTH
pPacTBOP IIEJIOYH J0 BBITIAJICHUS OCAIKOB.

B omHy m3 mpoOupok ¢ ocagkom ruapokcuaa cypbMbl SB(OH)s mo6aButh
pacTBOp COJIIHOW KHCIOTBI, B JPYryl0 — THIPOKCHAA HATpus. 3amucarb
HaAOJI0ICHUSI.

[Ipoaenats Takue xe OnbITH ¢ ocaakoM ruapokcuaa sucmyta (I11). B obenx
71 TIpoOUpKax pacTBopsieTcst ocanok? COCTaBUTh YpaBHEHUS PEAKITHA.

OmnbiT 12. BoccTaHoBUTE/IbHBIE CBOMCTBA coeAuHenuid cypbmbl (111) u
Bucmyra (111)

1) B nBe npoOUpKHU MOMECTUTH TI0 3-4 Karlii pacTBOpa IepMaHraHaTa Kajus
U 110 3-4 KaruM pacTBopa COJISTHOM KUCIOTHI. B o/lHy U3 HUX 100aBUThH 3-5 Kamelnb
pactBopa coiu cypeMbl (l1l), B Apyryio — cTOJIBKO K€ pacTBOpa COJIM BHUCMYTa
(I11). B obGeux nu mpoOUpKax MPOUCXOMAT peakiuu? Beimucath w3 TaOIHII
CTaHAapTHBIX OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIHAJIOB
COOTBETCTBYIOIIUE YHUCJIOBbIE 3HaueHus. [loaTBepkmaroT 1M OSTU JIaHHbBIE
npakTruueckue HabmoneHus? CoCTaBUTh ypaBHEHHUE PEAKIIMH OKUCICHHS CYPbMBbI
(111) mo H[SbCle].

2) B manenbkuii THrebh BHECTH 1-2 KaIlllM pacTBOpa HUTpaTa WIH XJOpHUIA
Bucmyta (1), 3-5 kamens pacTBopa menoun u 4-6 xKaneins OpoMHOI Bobl. Turenb
HarpeTh Ha acOECTOBOW CeTKe Ha IIUTKE 0 TMOJYYeHHs KOPHYHEBOTO OCajKa
metapucmytara Hatpus NaBiOz. CocrtaButh ypaBHeHHe peakuuu. COXpaHUTBH
MOJIYYCHHBINA MPOIYKT TSI CIICYIOIIETO OTbITA.

JlabopaTtopuasi pab6ora Ne/ «daementsl VIA u VIIA rpynn»
Ileab: 03HAaKOMIICHHE C XUMUYECKUMH cBoicTBamu 3yeMeHToB VIA u VII A
TPy U UX COCTUHEHUM.

Omnpbit 1. Ilosryyenne kucjopoaa

1) B cyxoit mpobupKe, 3aKpeIICHHOHN B JIalKe MITATHBa, OCTOPOXKHO HArpeTh
no maasiaeHus npumepHo 0,5 r xnopara kamus KClOs;. B pacrmiiaB 100aBHTH
karammzatop MnO; (HECKOJIBKO KPUCTAUIOB). BpImemsrontuiicss ra3 HCHBITATh
TaeromIel ydnHkoi. CoCTaBUTh YpaBHEHUE PEAKIIMU PA3I0KEHUS XJIopaTa Kajusl.

2) AmnHaiormyHbIM 00pa3oM TMOJYYUTh Tra3000pa3HbId  KHCIOPOa U3
nepmanranara kanmus KMnO,. Beigenstoniuiicss ra3 HUCHOBITaTh  TiCHOIIEH
aydruHKor. COCTaBUTh YpaBHEHHE PEAKIIUU PA3JIOKECHUS TIEpMaHTaHaTa KaJusl.

3) K 1-2 r OemunpHoit u3Bectn (cMech CaCl, m Ca(OCl);) mobGaBuTh
KaTaJn3aTop - HaChIIeHHBIH pacTBop HuTpara Kkobaabra CO(NOs),.
Briaensromuiicss mpu HarpeBaHWM ra3 UCHBITATh TJICIOUIEN JIydnHKOU. [IpuBectn
ypaBHeHue peakiuu paznoxenus Ca(OCl),.

OnbiT 2. KayecTBeHHAas peakiiusi HA EPOKCH/I BOAOpPoaa
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PactBop momuma kamus MOAKUCIUTH pPa30aBICHHBIM PACTBOPOM CEPHOM
KHCIIOTBl M 3aTeM [0 KaruisiM J00aBiATh pPacTBOpP MEPOKCHIA BOAOPOJA [0
MOSIBJICHUS KeNTol okpacku. OOpa3oBaHHe Ho/la CTAHOBUTCS OOJE€e 3aMETHBIM,
€CJIM BHECTH B MPOOMPKY HECKOJbKO Kamenb OeH3ona. [lpuBectu ypaBHEHHE
peaKIui.

OnbiT 3. CBoOliCTBa IEPOKCHAA BOAOPOAA

1) ITo oOMeHHOM peakiuu Mexay Hutparom ceunia (1) u cepoBogopoaHoi
BOJIOM MOTY4YuTh 0canok cynbbuaa ceunmna (11). Ocamok oThuIbTPOBaTH, TPOMBITH
Ha QUIBTPE BOJOW M 00paboTath 3%-HBIM PacTBOPOM Mepokcuaa Bogopoaa. Kak
u3MeHseTcst 1BeT ocanka? [IpuBecTn ypaBHEHUS pEakIMi MOJyYEeHHS Cylbhuaa
CBMHIIA W €ro OKHCICHHS B cyib(dar cBuHIA. Kakue CBoOICTBa MPOSIBISET
nepokcua Bojgopoaa?

2) K moakuciieHHOMY pacTBOpPY IMEPOKCHIa BOJIOpOAa J00aBUTH PacTBOP
nepmaHranara kaiaus. HaOmromath oOeciBeunBaHHE pacTBOpa IMEpMaHraHarTa.
Beigensromuiicss ra3 HCHbITaTh T JyduHKoOM. [lpuBectu ypaBHEHUE
peakuuu. Kakue cBoiCTBa MPOSBISIET NEPOKCU BOAOpOaa?

OnbIt 4. Tlosryuenne cepbl

1) B mpobupke B HEOOJBIIOM 00BEME BOJIBI PACTBOPUTH KPHUCTAIUIUK
NaxS203-:5H,0 u npunuth pa36aBieHHBIA pACTBOP COJITHOM WM CEPHOM KUCIOT.
[lomyTHeHHE pacTBOpa B NPOOUPKE MPOUCXOJUT B peE3yibTaTe BbIJACICHUS
KOJUIOMJAHOM cepbl. OTMETUTh OKpAacKy TMpPOJAYyKTa U COCTAaBUTHb YpaBHEHUS
MIPOTEKAOIIUX PEAKLIAMN.

2) B mpoOupky c cepoBOIOPOTHOW BOAOH NUPUIMTH PAcCTBOP a30THOU
KHCIIOThL. Boga MyTHeeT BCieICTBHE OOpa3yIOIIErocs KOJUIOMIHOIO pacTBOpa
cepbl. CoOCTaBUTh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBHUTEIBHON PpEAKIUHU,
YUHTBIBAs, YTO a30THAs KMUCJIOTa BoccTaHaBuBaeTcs 10 okcua azora (11) NO.

OmnbIT 5. Cosin cepoBOIOPOAHON KHCJIOTHI

B npo6upku ¢ pactBopamu cosneit meau (1), ceunna (11), cepedpa (1), onosa
(11, cypsmst (H1), Bucmyta (111) mprbaBuTh CEPOBOAOPOAHYIO KUCIOTY. OTMETHTh
I[BET CYJIb(UI0B, BHINIABIINX B BUJIE 0CaIKOB. COCTaBUTh YPABHEHHS PEaAKITHH.

OmnbIT 6. OKHCIUTEIbHBIE CBOIICTBA CEPHOIl KHCJIOTHI

B nBe mpoOupku B3saTh 10 5-10 Kamenb KOHIIEHTPUPOBAHHOTO pacTBOpa
CEpPHOU KHCJIOTH. B OIHYy M3 HUX MOMECTUThH IpaHylly LIMHKA, B APYTYIO — MEIb.
[IpoOupku octopoxkHo HarpeTh. K rasy, BelaesSOMEMYyCsl U3 MPOOUPKU C MEBIO,
MOJHECTH BJIAXKHYIO CHHIOIO JIAKMYCOBYIO OyMmary, u3 MpOOHUpPKH C IUHKOM —
(GUIBTPOBAIbLHYIO OYMa)KKy, MPOMUTaHHYIO pacTBopoMm HuTpaTa cBuHua (l1). ITo
3amaxy Ta30B W UW3MEHEHUI0 OKpacku OyMa)keKk OIpeAesiuTb, Kakoh ra3
BhIessieTcss. COCTaBUTh YPABHEHUS OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA.

Wcnbrtate AeiicTBue pa3z0aBiIeHHOW CEpHON KHUCIOTHI Ha MeIb W LMHK. B
KaKko¥ mpooupke peakius He mpoTekaer? [Touemy?

[Tpu Beinenenun SO, CUHUN JTaKMYC KpacHEeT:

SO, + H,0O = H,S0s.

[Ipu BeImenenun HpS Oymara, cmMoueHHas pacTBOPOM HUTpaTa CBHUHIIA,
YEPHEET:

H,S + Pb(NO3), = PbS| + 2HNOs3.
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OmnbIT 7. B3anMoaeiicTBue THOCYJIb()aTa HATPUSA € CEPHOI KHCJIO0TOM

Bnectu B npobupky pactBop tuocynbbara HaTpuss Na,S;03 u 106aBuTh K
HEMY pacTBOp cepHoi KucioThl. Kakoe BemiecTBo Bbinaaaet B ocanok? Kakoii ras
Boiensiercsi? CocTaBUTh YpaBHEHHE PEAKIUU B3aUMOJCHCTBUSA THOCYIb(aTa
HATPHS C CEPHOM KUCIOTOM, YKa3aTh OKUCIUTEIh U BOCCTAHOBUTEIIb:

S;,0% + 2H* — S| + H,O + SO,

OnbIT 8. OKuc/IeHUe THOCYIb(aTa HATPHUS XJIOPOM

B mpobupky c pacTtBopoMm TuOCyjb(haTa HATPUS MPUOABIATH MO KarlIsM
XJIOpHYIO BoJly. COCTaBUTh ypaBHEHUE PEAKIUU OKUCICHUS THOCYIb(haTa HATPHUs
XJIOPOM C y4acTHEM BOJbl, UMEsI B BHUJY, YTO IMpPH peaKIUu oOpa3yeTcsi cepHas
KHCIIOTA.

OnbiT 9. IlonyyeHwe BoOAOpPOAA NPH B3aUMOJEHCTBMH MeTajlia €

KHUCJIOTOM U ero ropeHue

B npoOupky, 3akpbIBarollyrocsi MNpOOKOW ¢ Ta300TBOJHON TpyOKOH,
MOJIOKHUTh HECKOJIBKO KYCOYKOB IIMHKA M HAJIUTH (mpuMepHO Ha 1/3 mpoOupkm)
20%-Hb1i1 pacTBOp cepHOM KucimoThl. HaOmromates BeImeneHue rasza. [IpoBeputh
YUCTOTY BBIIEISAIOIIETOCS BOJOPO/A, JIsl YEr0 HANOJHUTH IPOOUPKY BOJIOPOJIOM,
Jiepka ee JHOM KBepxy. YUepe3 MOIMUHYTHI MOAHECTH K HPOOUPKE TOPSIILYIO
cnnuky. Ecnu B mpoOupke coOpaH YMCTBIA BOJIOPOJI, OH 3aropaeTcsi CIOKOWHO U
TOPUT TOJIyOOBaThIM IUIAMEHEM, €CIM MpPUMECh BO3/ayxa, HaOrogaeTcs ciaObiid
B3DBIB.

OnbiT 10. BoccTaHoBHTE/IbHBIE CBOMCTBA aTOMAPHOI0 BOJA0OPOAA

B nBe mpoOupku HaMUTh pa30aBIIEHHBIH PAacTBOP CEPHON KHUCIOTHI H
100aBUTh: B OJJHY — HECKOJIBKO Karellb pacTBOpa NepMaHraHara Kajus, B APYTyIo
— HECKOJIbKO Karellb Juxpomata Kainusi. B 06e mpoOupku MOMeCTUTh MO KyCOUKY
nuHKa (kene3a). Habmionath 3a ©13MEHEHHEM OKPACKH.

Y6enuthcs, 4TO BOCCTAHOBUTENEM SIBJISIETCSI BOJOPO/I, a HE IIUHK (KeJe30).
Jly1st 5TOrO B TPEThIO MPOOMPKY MOMECTUTh KYyCOYEK IMHKa (JKeje3a) B PacTBOP
MepMaHraHara Kajaus Wil Ouxpomarta Kajivs, He 100aBJsisi CEpHON KUCIIOTHI.

[Ipu nobGaBiaeHMHM LMHKA B TOJKUCICHHBIA pacTBOpP BHauajie 0oOpa3yeTcs
aTOMapHBIN BOAOPOA, KOTOPBIN U SIBJIAETCS BOCCTAHOBUTEJIEM:

Zn + H,SO, —
H (I/IJ'II/I Hz) + KMnQO4 + H,SO4 — H,O + MnSO, + ...

3anucaTh YpPaBHEHHSI COOTBETCTBYIOLMX pPEAKLIUH, COCTaBUTh CXEMBbI
OKHUCJIMTEIIBHO-BOCCTAHOBUTENBHBIX MPOLECCOB.

OnbIT 11. Okuciaenne uoHa xeje3sa (1) xaopom

B nBe mnpoOupku HamuTh pacTBOp cyibdara xene3a (II), B mepyro
npoOupKy J00aBUTH AUCTHILIMPOBAHHOW BOJBI, BO BTOPYIO — XJIOPHOW BOJBI.
3atrem B o0e MPOOMPKM MPUINTH PacTBOp ammuaka. OTMETUTHh IBET OCAJIKOB.
OOBsicHUTH HAOJIIOTaeMbIC SIBIICHUSI H COCTABUTh YPaBHEHUS PEAKIMI OKHCICHUS
cynbdara xxenesa (1) u oOpazoBanusi COOTBETCTBYIONTUX THIPOKCUIOB JKeJe3a.

OnbiT 12. OKHUCANTEIbHBbIE CBOMCTBA raJIOT€HOB

B tpu npoOupku BHECTH MO 3-5 Kaneiab CEpOBOAOPOIHON BOABI U JOOABISTH
MO KaruIsiM 0 MOSIBJIEHUSI MyTH B TIEPBYIO — XJIOPHOM BOJIbI, BO BTOPYIO — OPOMHOM
BOJIbI U B TPEThIO - MOAHON BOABI. OTMETUTh CKOPOCTh MPOTEKAHUs PEaKIuu B
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Kaxxaon npobupke. CoCTaBUTh YpaBHEHHs pEaKLUi OKUCICHUS CEPOBOAOPOIA JI0
CBOOOJIHOM CEpHI.

Omnpit 13. [ToryyeHune XJ10p0OBOIOPOAA U COJIAHON KHCJIOTHI

K cyxomy xyopuay Hatpus, MOMEIIEHHOMY B KOJIOy C Ta300TBOJAHOU
TpyOKOM, 4epe3 KamelbHYl0 BOPOHKY MNPWINTh 10 MII KOHIEHTPUPOBAHHOTO
pacTtBopa cepHOil kucioTbl. Korjga peakius HOpud KOMHATHOM TemIieparype
3aKOHUYUTCH, €€ He0OX0AUMO MPOJOJKUT ITPU HArPEBAHUH.

Briaenstomumcst XJIOpOBOIOPOAOM HACHIIIAIOT BOAY B OOJBIION MPOOUpPKE
(TpyOKy, MO KOTOpPOW HJET TOK XJOpPOBOAOPOJA, AEP’KaTh HaJ MOBEPXHOCTHIO
BO/IbI).

[lonydeHHBli pacTBOpP XJIOPOBOAOPOAA pPA3jiUTh IOHEMHOTY B TpH
npobupku. B onHy nmo6aButh 3-4 Karm pacTBopa JIaKMyca, B IPYTyI0 — KyCOYEK
IIMHKa ¥ B TPEThI0 — pacTBop HUTpaTta cepedpa (I). OObscHUTH HaOIIOAaEMBIC
SIBJICHUS] M COCTAaBUTh YPaBHEHUS PEaKIIUM.

OmnbiT 14. KavyecTBeHHBbIE pEAKIMHA HA TAJOTeHUI-HOH

Buectu B Tpu npoOupku no 3-5 Kamenb pacTBOPOB CIEAYIOIIUX COJIEH: B
NEPBYIO - XJIOpUJA HATpHsl, BO BTOPYI0 — OpoMHJa HaTpHsl, B TPEThIO — HOJAUAA
Kanus. B kaxayro npoOupky no0aButh 1o 1-2 karum pactBopa HUTpaTa cepedpa
70 BBINAJICHUSI XapaKTEPHBIX TBOPOXKUCTHIX OCagKkoB. OTMETUTh HMX IBET U
COCTaBUTb YPABHEHUS PEAKIIHII.

OTMeTuTh, KakOW U3 OCAaJAKOB Haubojee CBETOUYBCTBUTEIEH, TO €CTh
ObIcTpee pa3nmaraetcs Ha cBety: 2AgCal — 2Ag + Cals.

OneiT 15, OkKuHcauTEJbHBbIE CBOWCTBA THIOXJIOPUTA HATPUA H
XJIOPHOBATHCTOM KHCJIOTHI

1) Buectu B aBe mpoOupku 1mo 1 mMUMeTKe pacTBOpa THIIOXJIOPUTA HATPUS
NaClO u 106aBuTh B 0JIHY M3 HUX 3-4 Karlld pacTBOpa METHIIOBOTO (PHOJICTOBOTO,
a B Jpyryro — 3-4 kamau pactBopa mojauaa kanus. OTMETHTbh HaONIOJEHUS U
Hamucath ypaBHeHue okucienus Kl rumoxmopurom:

ClIO+1"+H,O0 - Cly + I, + OH~.

2) Buectn B mpoOupky 3-4 karuid HoJHOW BOABI U 100aBUTH K Hedt 10-12
Karesb XJ0pHoU Bojbl. COCTaBUTh ypaBHEHUE PEAaKIIMKU OKUCIICHUS HO/1a XJIOpOM B
MOJHOBATYIO KUCIIOTY:

Cl,+ I, + H,O — HCI + HIO:s.

3) B mpobupky BHectn 3-5 kamenb conu Mapranna (Il) m moGaButh 2-3
KalJId pacTBOopa TUHoxjopuTa HaTpus. OTMETUTHh BBIJEICHUE OCaJKa OKCHIA
mapranna (V) u razoo6pasnoro xjaopa. CoCTaBUTh YpaBHCHUE PEAKIIUU.

JlaGopaTopHnasi padora Ne8 «daementsl VIIIB rpynnbi»

Ileab: oO3HaKOMIICHHME C XUMHYECKHMMHU cBoiicTBamu »diemeHToB VIIIB-
IPYIIIbI U UX COCUHEHUN.

OnpiT 1. O6pazoBanue ruapoxcuaon xkeae3a (1) u sxemeza (111)

1) K pactBopy conu xene3a (1) 106aBiATh 1Mo KarisiM pacTBOP IHIEIOYH 0
oOpa3zoBanusi ocanka ruapokcuaa xkenesa (), xoTopwiii OBICTPO OKHUCHSIETCS
KHUCJIOPOJOM, MPUCYTCTBYIOIINM B pacTBOpe, B ruapokcun xene3a (I11). 3anucare
HAOJIOICHUS ¥ HAMKCATh YPABHEHUS PEAKIIHA.
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2) K pactBopy comu xene3a (111) mpubaButh pacTBOp aMMuaka, HaOIOAATh
oOpazoBaHue ocaaka rujnpokcua xkenesa (111). Hanucars ypaBHeHHE peakiyu.

OnpiT 2. O6pa3oBanue ruapokcuioB kodaabTa (1) m kodaasTa (111)

K pactBopy xmopuma (cyiabbara) kobansra (1) 100aBUTH pacTBOp IICIIOUH,
HaOmoaaTh BhImazeHue ocagka ocHoBHOM commm COOHCI (wmm (CoOH),SOy).
[lopeiicTBOBaTh Ha TOJYYEHHBIH OCAIOK H30BITKOM MIEIOYM M Harperb. UTo
HaOmonaetcs? CoctaBuTh ypaBHeHUs peakuuil. [[podupky ¢ ocagkoM rupokcuia
koOanmpTa (llI) ocTaBUTP Ha BO3AyXe, MO W3MEHEHUIO I[BeTa HAOIIOIATh
oOpazoBanue ruapokcua kooansta (111). Hamucats ypaBHEHUS peakiuii.

OnbiT 3. BoccTanoBUTEIbHBIE CBOWCTBA coequHeHmii :xemne3a (11)

1) B mnpoOupky BHECTH pacTBOp IIEpPMaHraHaTa Kajus, ITOJKUCIHTD
pa30aBIeHHOI cepHOW KHUCTIOTON U J00aBUTH pacTBOp cynb(dara xenesa (I1). Kak
M3MEHUIACh OKpacka? B IOIyY4eHHOM pacTBOpe ONpeNeauTh HOH Fe¥*
Ka4eCTBEHHOW peakiued ¢ TtuonuanatoMm (pomanugom) amMmonus NH;SCN.
Hanucate ypaBHeHUs peakiiuii 1 HaOJII0ICHMUS.

2) BHectn B mpoOHpKy 3 Kalulk pacTBOpa AMXpoMara Kajus, MMOJKHCIUTD
pa30aBlIeHHON CEpHOM KUCIOTOW W MpUOABISATH MO KaIUlsiM pacTBOp cyib(ara
xenesa (l1). 3anucars HaOIIOIEHUS U COCTABUTH YPABHEHHE PEAKIIHH.

OnbIT 4. OKHCIUTETbHBIE CBOICTBA coenHenmii sxesne3a (111)

B Tpu mpoOupku BHectu 4-5 kamenb pactBopa xyopuaa sxeneza (I11). B
NEepByI0 MNpOOHUPKY [00aBUTh pAcTBOp HMOAMAA Kajusd, BO BTOPYID —
CEpPOBOJIOPOTHOM BOJIbI, B TPETbIO — OpPOCUTH KyCOYEK IIMHKA. 3amucaTh
HAOJIOICHUS Y YPaBHEHHUS PEAKIIMA.

OnbIT 5. I'maposus coJiei xesie3a, KO0OAIbTA, HUKEJIS

B deTpipe mpoOWpKM BHECTH IUCTHIUIMPOBAHHYIO BOMY W J00aBHUTH IIO
HECKOJIbKY KPUCTAJUTMKOB coJiei (pasnenbHo): xxenesa (111), sxenesa (Il), koGanbra
(1), auxens (11). Ucnonb3ys uHaukaropsl, onpeaenuts pH pactBopoB. Hamucats
ypaBHEHUS PEaKIMii B MOHHOM M MOJIEKYJISIPHOM BH/IC.

OneIT 6. Peakuyun oTkpbiTus nonos Fe?*, Co?*, Ni%*

1) K 2 xammsim pactBopa conu skeie3a (Il) nobGaBbTe paBHBIH 00BEM
pactBopa rekcanuanodeppara (1) xams. Habmrongats 3a oOpa3oBaHueM ocajka
TypHOyJsieBoii cuau. COCTaBUTh YpaBHEHUE PEAKIIUU.

2) B mpobupky HanuTh 3 Karuiu pactBopa xjopuaa kodanbra (1) u mo 5
Karellb pacTBOpa YKCYCHOW KUCJIOTHI U HUTPUTA KaJIUs: BBIMTAIACT KEITHIA 0CAIOK
rexkcanutputokoOanpTata (lll) xamus. CoctaBuTh ypaBHEHMs peaklMii, UMes B
BHJIy, YTO BHaJaje oOpa3yeTcs a30THCTas KUCIOTa, KoTopas okuciseT non Co?* ¢
oopazoBanreM CO(NO3);, a mocimeanmii ¢ W30BITKOM HHUTPUTA Kalusd JaeT
KOMIUTIEKCHOE COeTUHEHHE.

3) PactBoputh B 3-4 kamisix Boabl 3 kpucrayuia xjopuna Hukens (I1) u
npubaBuTh MO KamsiM  25%-HBI  pacTBOp aMMHaka JIO0 PacTBOPEHUS
NMepBOHAYAILHO  OOpa3yromierocss ocajaka. KakoB 1BeT XapakTepeH s
reKcCaaMMUHHHKENb-uoHa? COCTaBUTh YPABHEHUE PEAKIIHH.

JlabopaTopHnasi padora Ne9 «daementsl VIIB u VIB rpynm»
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Ieab: o3HAKOMIICHHE C XUMHUYECKUMH cBolicTBamu 3iaeMeHTOB VIIB m VIB
IPYIII U UX COETUHEHUM.

OnpIT 1. B3anMoaeiicTBHE MapraHua ¢ KUCJI0TAMU

WcnpiTaTh AeiicTBUE Ha MapraHel] pa30aBICHHBIX UM KOHIIEHTPHUPOBAHHBIX

PacTBOPOB KHUCJIOT: COJISTHOM, CEpHOM, a30THOM. JJ1s1 TOTO B3ATh IMIECTh IPOOHUPOK,
MOMECTUTh B KXKIYI0O METAUNIMUYECKUNA MapraHell, J00aBUTb COOTBETCTBYIOIINE
KHCJIOTBHl ~ pa3IMYHOM  KOHIIGHTpalMH. 3amucarth HaOmojeHus. HamwmcaTs
ypaBHeHUs peakiuid. CrenaTh BEIBOJ 00 OTHOIICHWH MapraHIla K KHCIOTaM.

Onpit 2. KauecTBeHHbIe peaKiuu Ha HOHbI Mn?*

1) B mnpobOumpky c¢ pactBopom cosm Mapranma (ll) moGaBuTh pacTBOp
cyiabduaa ammoHusi. OTMETUTH IBET ocajaka. Hamucats ypaBHEHHE peaKIInu.

2) B mpoOupky IOMECTHTh HEMHOTro Topomka okcuma cuHma (1V),
Nn00aBUTh 5-6 Kamenb KOHLUEHTPUPOBAHHOM a30THOM KHCJIOThI, HECKOJIBKO Karellb
pactBopa coiu mapraunua (I1). Cogep:kumoe mpoOUpPKU HATPETh 10 KUTICHUS, 3aTEM
octynuth. OTMETUTh OKpacKy pacTBOpa, XapakTepHyio st uoHoB MnOj;.
CocTaBUTh ypaBHEHHUE PEAKIUH.

Omnpit 3. [losyyeHue u cBoiicTBa ruapoxkcuaa mapranoa (11)

Buectn B mOpoOMpKy pacTBOp COJIM MapraiHia U J00aBUTh pPacTBOP
ruapokcuaa Hatpusas. OTMeTuTh UBET ocanaka. [lomydeHHBIM 0CaJOK NEPEHECTH B
nBe npobupku. McenenoBate oTHomeHue rugpokcuaa mapraana (1) x pactBopam
COJISTHOM KHCIIOTBI M TUAPOKCcHIa HaTpusa. Hanmucats ypaBHEHUS peakiui.

OnbiT 4. OKHCINTENBHO-BOCCTAHOBUTEIBHAN IBOMCTBEHHOCTh OKCHIA
maprasnmna (1V)

1) B mpoOupky mnoMecTHTh 2 MHUKpoImatess okcuaa mapranma (1V),
IPWINTh PACTBOPHI CEepHOM KHCIOTHI U cyinbdara xeneza (ll). 3amumcarts
HaOMOIeHUsT U ypaBHEHUE peakuuu. Kakue OKHUCIUTENbHO-BOCCTAaHOBHUTEIbHBIC
cBolicTBa nposiseT Maprauerl (1V)?

2) CruiaBUTh B HEOOJBIIOM THUIJIE HUTPAT Kajus C TUAPOKCHUIOM Kaius. B
pacruiaB  100aBUTh HECKOJIBKO KPYMUHOK okcuaa Mapranma (l1V). 3amucarts
HAOJIOZICHUSI M ypaBHEHUE peakiuu. Kakue OKUCIMTETbHO-BOCCTAaHOBUTEIbHBIC
cBoiicTBa mposiBisieT Mapraner (1V).

OmnbiT 5. OxkuciaurenbHbie cBoiictBa Mapranua (V1) n Bausinue cpeabt
HA CIJIY OKHMCJIUTEJIS

1) B npoOupky ¢ pacTBOpOM MepMaHraHata Kajus pUOaBUTh PACTBOP COJIH
mapranua (). OTMeTuTh M3MEHEHHE OKpPACKM PACTBOpPA M MOSBICHHUE OCAJIKA.
Hanucars ypaBHeHUE peakuuu.

2) B nipoOupKy BHECTH pacTBOP MEpPMaHraHara Kajius, IpuOaBUTh 2 Karliu
pa30aBIIEHHOTO pacTBOpa CEPHOM KHUCIOTHI M PacTBOp MEPOKCHIA BOAOPOJA O
U3MEHEHUsI OKpacku. OmnpenenuTh BBIICIAIONMNACA Ta3 TICIOMIEH JYyYHHOM.
Hanucars ypaBHeHUE peakunu.

3) B Tpu npoOupKy BHECTH MO HECKOJIBKO Karesb PacTBOpa MepMaHraHarta
Kanusa. B mepByto nmpoOupky n00aBUTH pacTBOp pa30aBIECHHON CEPHOM KUCIOTHI,
BO BTOPYIO — BOJly, B TPETbIO — PAcCTBOp LIEIOYHU. 3aT€M B KKy MPOOUPKY
no0asuth pactBop BocctaHoBuTend (Na,SOs; mimu NaNOy). Hanucate ypaBHeHus
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peakiuii. Mcnonb3ysa Tabnuily CTaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
NOTEHIIMAJIOB, O0OCHOBaTb, B KaKOW Cpele OKHUCIUTEIbHBIE CBOMCTBA
NepMaHTraHaTa MposBISAI0TCS 00Jiee CUITBHO.

Onbit 6. [TosryueHue u cBoiicTBa coexnHeHuit xpoma (111)

Brectu B mpobupky 5-6 xamenb pactBopa conu xpoma (l11) u mpunmBate k
HEMYy 10 KaIlIiIM PacTBOP ILIENOYU JI0 MOsIBIEHUS ocaaka. OTMETUTh €ro IIBET.
CocTaBUTh ypaBHEHUE PEAKIUU.

Conep:xxuMoe TpoOUPKH pa3feiauTh Ha ABE yacTu. K ogHOM yacTu NMpUiuTh
pacTBOp CEpHOM KHCIOTHI, K Jpyrod — pactBop mmenoun. CpaBHUTH IBET
MOJTy4YEHHBIX pacTBOPOB. COCTaBUTH YPaBHEHHS PEAKIUH.

B mpoOupky, comepxkarryro pactBop rekcaruapokcoxpomara (ll11)-mona,
IPWIUTh PAcTBOpP KHUCIOTHI a0 oOpaszoBanus ocaaka Cr(OH)s. CocraBuTh
ypaBHeHHe peakiuu. Crenarh BBIBOJI 0 XapakTepe ruapokcuaa xpoma (111).

OnpiT 7. BoccTaHoBUTEILHBIE cBoOlicTBa coeqnHenmii xpoma (111)

Buectu B npoOupky 1-2 kammm pactBopa comu xpoma (ll1) u mo6aButh
HIEJIOUM JI0 PAcTBOpPEHMsI oOpa3yrolllerocs BHadajle ocajka T'MIPOKCHIa XpoMa.
[TonydeHHbI pacTBOp, conepxaiuii rekcaruapokcoxpomat (I11)-uoH, pasnuts B
TpU NpoOupku. B oaHy 13 HUX 700aBUTH XJIOPHOW BOBI, BO BTOPYIO — OpOMHOM
BOJBI, B TPEThI0O — pacTBOp mepokcuna Bojopoaa H,O,. Harpers mpobupku,
OTMETUTh U3MEHEHHUE 1[BETa pacTBOpOB. Hamucarh ypaBHEHUS peakifil OKUCICHUS
xpoMma (I11) B xpoma (V1) B mpuCyTCTBUM 1IETOYU:

[Cr(OH)e]* + 20H- - 3" <> CrO? + 4H,0.

OnbiT 8. OkHCcANTEIbHBIE cBOlicTBa coequHeHuit xpoma (I11)

K pactBopy comu xpoma (llI) noGaButh CoNSIHOW KHUCIOTHI U pa3ieiuTh
colepkuMoe Ha JBe mnpooupku. OnHy NpOOMpPKY OCTAaBUTh JJIsi KOHTPOJIS, B
JPYTYIO IOMECTUTD 2-3 KyCOuKa IMHKA, MPWINTh HEMHOTO OC€H30JIa U 3aKPHITh €
poOKOM ¢ TPYOKOHM, KOHEI] KOTOPOH OIMyCTUTh B BOAY. Uepe3 HECKOJIBKO MHUHYT
HaOMIOMaTh WM3MEHEHWE IIBETa pacTBOpa. YKaszaTh, 3a4eM HAJIMBACTCS CIION
OeH30J1a ¥ 0TBO/IHASI TPYOKa oIyckaeTcs B Boay. HamucaTs ypaBHEHHE peaKIIiH.

OnbIT 9. OKHCIUTEIbHBIE CBOiiCcTBa coenHennii xpoma (V1)

1) Buectu B aBe mpoOupku mo 4-5 Kamenb pacTBOopa AMXpoMara Kalus,
MOJIKHCITUTh €r0 PAacTBOPOM CEPHOHM KHCIOTHI M J0OAaBUTH B MEPBYIO MPOOHPKY
CEpOBOJIOPOJHOM BOJIbI, BO BTOPYIO — IO KaIUIsIM PAacTBOpP CyJlb(pUTa HATPHS.
CocTaBUTh YpaBHEHHS PEAKIUH.

2) Baectu B ipoOupKy 4-5 Kamnenb pacTBopa AUXpoMara Kajius, OJKUCIUTh
€ro pacTBOPOM CEPHOM KMCIIOTHI M IIOMECTUTh Ty e Kpuctamt coym xeinesa (11).
Hab6mronats n3mMeHenue okpacku pactsopa. CocTaBUTh YpaBHEHUE PEAKIIUH.

OmnbiT 10. XpomaTsl ¥ IUXPOMATHI

1) B nmpobupky ¢ 3-4 karissMud pacTBOpa XpoMaTa Kajus J00aBHTh CTOJIBKO
K€ pacTBOpa CepHOM KUCIOTh. OTMETUTh W3MEHEHUE IBeTa pacTBopa. Hamucats
ypaBHEHUE PEAKIIMU B HOHHOU opme.

2) B mpobupky ¢ 3-4 kamisMd pacTBOpa AMXpomara Kaius J100aBHTh
HECKOJIBKO KarleJb pacTBopa Ieiaoyd. OTMETUTh U3MEHEHHE OKPAacKd pacTBOpA.
Hanucate ypaBHeHUE peakiiuu B MOHHOU (popme.

Omnpit 11. [HonyyeHue MoJIM0A€HOBOM KUCJIOTHI U U3YYeHHE ee CBOMCTB

60



B npobupky BHectu 3-4 Kamium HAaCBILIEHHOTO pacTBopa MoiuOpara
ammonus (NH4),M00, 1 ocTopokHO 10 KaruisiM A00aBISITh KOHIEHTPHUPOBAHHBIH
pacTBOp CEpHOM KHUCJIOTHI JO BbIMaaeHus Oenoro ocaaka. HcmblTaTh ero
OTHOUIIEHUE K PacTBOPY THUIPOKCHAA HATPUS W K KOHIIEHTPUPOBAHHOU CEpHOM
kuciote. Hanucats ypaBHEHUs peaKiiuii.

OnbIT 12. O06pa3oBanne «MOJINOAEHOBONH CHUHI)

B npobupky BHecTH 3-4 karum pactBopa Moiaubaara ammonus. J1o0aBUTh 2-
3 Kamim pacTBOpa COJISTHOM KUCIOTHI U IO KaruisiM pacTtBop xjopuaa osiosa (Il) no
NOSIBJIEHUSI CUHEN OKpacku cMecd 0T Mo020s5 10 MoO:s.

Omnbit 13. Ilonyyenue Bo1bGpaMoOBOil KHCJIOTHI U H3y4YEHHE ee CBOMCTB

B mpobupky Hamuth 3-4 Kamm HACHIIIEHHOTO pPacTBOpa Bojbhpamara
HaTpust Na;WO, 1 ocTOpoXkHO 100aBUTH 3 KaIlll KOHIICHTPUPOBAHHOTO PAcTBOpa
cepHoi KUCHOTHL. [IpoOupky crierka HarpeTb. OTMETHTH I[BET MOIYYECHHOTO
ocanka WO3-nH,0. McnbiTath €ro OTHOLIEHUE K PACTBOPY THAPOKCHIA HATPUS U
K KOHIICHTPUPOBAHHOM cepHOil KuciaoTe. COCTaBUTh YpaBHEHUS PEAKIIUM.

Omnpbit 14. IlonyuyeHue «BoJIb(PPaMOBOIl CHHI)

B cyxyto npoOGupKy BHECTH HECKOJBKO KPUCTAIIOB BOJIb(ppaMaTra aMMOHUS
(NH4);WO4 u 2-3 kpucramia xjaopuna ojiosa (Il), 100aBUTh HECKOJIBKO Karesb
KOHIIEHTPUPOBAHHOW COJITHOM KHUCJOTBI JI0 TIOSIBJICHUS WHTEHCUBHO-CHUHETO
OKpaIMBaHMs «BOJIbGPaMOBOM CHHMY» cllokHOTO coctaBa oT WO, 1o WOs.

JlabopaTopHnasi padora Nel0 «aements! 1B u 1B rpynm»
Ieab: o3HAKOMIICHHME C XMMHYSCKHMHU CBoiicTBamu 31eMeHToB |IB 1 |IB
TPYII U UX COETNHEHUM.

OnbIT 1. OTHOLIEHHE MeIH K KUCJI0TaM

[TomecTuTh B ATh TPOOUPOK HEMHOI'O MEAHBIX CTPYKEK U 100aBUTH 1o 10
Karelib PacTBOPOB KHUCIOT: B mepByto — HySOs (konIr.), Bo BTOopyro — HySO4
(pa306.), B Tpetbto — HNO;3 (koHir.), B uetBepTyro — HNOj3 (paz0.), B matyro — HCI.
Uto mpoucxoautr? Hamucarb COOTBETCTBYIOIIME YPAaBHEHUS PEAKUUN W NaTh
OOBSCHEHHSI.

Onpit 2. [osryyeHue Meau U3 pacteopa cyibpara meam (11)

B npobupky HamuTh okoJi0 5 Mi1 pactBopa cynbdarta meau (l1) u omycTutsh
)Kene3Hyr ckpenky. Yepes 10-15 MuHYT OTMETUTH OOpa3oBaHHE HajleTa MEIU Ha
ckpenke. OObSICHUTH HAOMIOAEHUS M COCTaBUTh YPAaBHEHUE PEAKLIUU.

Onpbit 3. Iloayuyenne okcuaa meau (1) u ero cBoiicTa

K HebonbimioMy o0bemMy ropsiuero pactsopa cyibpara meau (Il) mpunutsb
M30BITOK THAPOKCUIA HAaTpus. PeakimoHHyl0 cMech HarpeTh. YTo HabmrogaeTcs?
[TonyueHHBI OCagOK pa3leuTh HA JIBE YaCTH U HCHBITaTh €ro OTHOIICHHUE K
KHCJIOTaM ¥ OCHOBAHUS, MPUJIMB B OJHY MPOOUPKY — CEPHOM KHUCIOTHI, B IPYTYIO —
rugpokcuaa HaTpusi. COCTaBUTh YPaBHEHHUS PEaKIIHA.

OmnbIT 4. KoMIIeKCHBIE COeTMHEHUS Mean

[Tomectuts B mipobOupky 3 karmmm cynbdarta menu (1), 3arem npubaButh 2
Kaluid TUAPOKCcHAa amMMoHus. HaOmromath BhIMaJeHHE OcCaJka OCHOBHOM COJH
[CUOH],SO4. OTMeTHTH 1IBET OCaaKa U 3aIIKUCaTh YPaBHEHHUE PEaKIIUH.
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K monyuennomy ocaaky mnpuOaBUTh W30BITOK KOHIEHTPHUPOBAHHOTO
pacTBopa amMuaka. Yto HabOmtogaeTcs? 3anucartbh YpaBHEHHE PEAKIUU MOTYyYEHUs
cyibbara rerpaammuamenu (11).

OnmnpbIt 5. Tlosryyenne okcuaa cepedpa

B mpo6upky k 1 karute autpata cepedpa (l) mo6aButh 1-2 kamau pactBopa
rupokcuaa Hatpus. Uto Beiensiercsa? HanucaTh ypaBHEHUE peakivy, YUYUThIBAS,
4yro THApOoKcUa cepedpa (I) He cymiecTByeT, a TPOAYKTOM pPEaKIUHU SBISCTCS
okcu cepedpa (I).

OnbIT 6. KomiuiekcHbIe coeTuHeHus cepedpa

1) K 1 xamme pactBopa HHTpara cepeOpa MpuOAaBUTH 2 Kallld pacTBOpa
xjopuaa kamus wuiam Hatpus. K mosmydeHHOMy ocaaky nOpuOaBUTh pPacTBOP
THJIPOKCHIa aMMOHHMS JI0 ITOJIHOT'O PAacTBOpEHHs ocajuka xjopuma cepedpa (I).
HamnmcaTe ypaBHEHHUs peaknid.

2) Ionyuuts ocanok xjopuma cepedpa (). 3aTem mo karuiaM npuOaBiIsITH
pactBop THOCcyinbpaTa HaTpus NaS;O; 10 MOJHOrO PacTBOPEHHS OcCajKa.
Hanucate ypaBHEHUS peakiuy MOJIy4eHUS TUTUOCY Ib(paToapreHTaTa HaTpusl.

OmnbIT 7. OTHONICHUE IUHKA, KAIMHUS U PTYTH K BOJIe U KHCJI0TAM

1) BeinucaTh 3HaYCHHS CTAHAAPTHBIX 3JIEKTPOAHBIX MoTeHiuanoB Zn, Cd,
Hg. Kakue wu3 MeTaimsioB JOJDKHBI BBITECHSATH BOAOPOJA W3 BOABI U KHUCIOT?
CocTaBuTh ypaBHEHUS PEAKIUNA B3aUMOAECHCTBHS METAILIOB ¢ BOAOM. [loueMy oHu
MIPaKTUYECKU HE BBITECHSIOT BOJOPOA U3 BOAbBI?

2) B 1rects IpoOHPOK MOMECTUTH 10 KYCOYKY TPaHYJIMPOBAHHOTO ITUHKA W
MOACHCTBOBaTh B OTACIBHOCTH pa30aBICHHBIMU M  KOHIICHTPUPOBAHHBIMU
pacTBOpaMM COJISSHOM, CEpHOM M a30THOM KucioT. Habmromath mpoucxojsiinue
aBiaeHusi. COCTaBUTh YpPaBHEHHS PEaKUWil. AHAJIOTMYHBIC OIBITHI MPOBECTU C
kagmueM. CocTaBuTh ypaBHEHHs peakiuil. C KAKUMU KUCJIOTaMU PEarupyer pTyTh
(Treopetnuecku)? CocTaBUTh ypaBHEHUS PEAKITUH.

OnbIT 8. PacTBOpeHHe HUHKA B IIEJI0YH

B npobupky moMecTuTh HEMHOTO IIMHKA, MPWINTh KOHIICHTPUPOBAHHBIM
pacTBOp IIEJIOYM M OCTOPOXKHO HarpeTh. Kakoil ra3 Beiaensercs? CocTaBUTH
ypaBHeHue peakiuu. [Touemy Cd u Hg He pacTBOpsitoTCS B pacTBOpax Ieaodeii?

OmnbIT 9. Tlosry4yeHne U CBOIICTBA THAPOKCHIOB IIUHKA U KAAMHUSA

B nBe nmpobupku, copepxalire COOTBETCTBEHHO PacTBOPBI COJEH IIMHKA U
KaJMHUsl, 100aBJIATh MO KaruisiM pa30aBiIEHHBIM pacTBOp ILIEIOYU 1O MOSIBICHUS
ocagkoB. OTMETUTh MX IBET. McmbITaTh MOJydYeHHBIE THAPOKCHBI PACTBOPAMHU
KUCJIOTHl U 1enoud. CocTaBUTh ypaBHEHHUs peakiuil. OObSACHUTH pa3nuyus B
KHCJIOTHO-OCHOBHBIX CBOMCTBAX TUIPOKCHUIOB.

Omnbit 10. I'mapoan3s coseid HMHKA, KAAMHS, PTYTH

B tpex mpoOupkax, cojepkamux HeOOJbIION 00BEM BOJbI, PACTBOPHUTH
COOTBETCTBEHHO IO HECKOJBbKY KPHUCTAUTMKOB coJied IuHKa, kaamus, pryta (l1).
HcnpiTaTh pacTBOphl JJakMycoBoil Oymaroil. CocTaBUTh ypaBHEHHUsS THAPOJIU3A
COJIEH.

Omnpbit 11. KoMniekcHbie coeIMHEHHUS 3J1eMEHTOB MOATPYINbI HMHKA

B npobupky BHecTn 2-3 karum pactBopa mutpata prytH (I1) u mo6aBnsTs mo
KaluisiM PacTBOp Hoauaa Kamus 70 oOpaszoBanusi ocaaka Hgl,. Otmeruts 1nser
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ocagka. K ocanky mo6aButh u30biTOK pactBopa Kl mo pactBopenus ocajika.
Hamucate ypaBHeHue peakuuu B3aumojenctBus Hgl, ¢ uzbbitkom Kl, npunss
KOOPJMHAIIMOHHOE YWCIIO PTYTH paBHoe 4. HamumcaTh ypaBHEHHE IUCCOIUAIUH
MOJy4EHHOTO KOMILIEKCHOTO HOHA.

[TomyuenHsIit pacTBOp TeTpaiiogoruapaprupata (1) kamus pa3genuTs Ha 1B
gactu. K omHON 100aBUTh HECKOJBKO Kallelbh pacTBOpa IIENOYH, a K JAPYror —
CepOBOIOPOAHON BOABL. OTMETHTH HAOMIOACHUS W OOBSCHUTH IOJYYCHHBIC
pe3yIbTaThI.

OnbiT 12. KauyecTBeHHBbIE peaKMU HA MOHBI IIUHKA, Kagmus, pryTu (11)

1) Ha xycouek (GWIbTpOBaJIbHONH OyMarm HAHECTH HECKOJIBKO Karellb
pacTBOpOB HUTpara nuHKa W HuTpara kobambTa (ll). IMoacymmrs Oymary Ha
IJIAMEHU TOPEJIKM W 3aTeéM TMPOKAJIWTh B THUIJIE. 3€JICHBIA I[BET 30JIbI
CBHUICTEILCTBYET 00 00pazoBaHuy uHKaTa kodanpta (I1):

Zn(NO3)2 + CO(NOg)z — C0Zn0O, + 4NO, + O,

2) B mpoOupKy ¢ pacTBOPOM COJIM ITMHKA (2-3 Karin) 100aBUTh CTOJIBKO XKE
pactBopa  Ky[(Fe(CN)g]. = OrmeruTh  1BeT  OOpasylomierocs  ocajka
K2Zn3[(Fe(CN)g]2, HEpacTBOPUMOro B COJITHOW KHCIIOTE, HO PacTBOPHMOTO B
niesouax. CoCTaBUTh ypaBHEHUE PEaKIIUU.

3) B mpodupky ¢ pactBopom coiu kaamust 100aBuTh pacTBop Ka[(FE(CN)e]
no o6pasoBanus ocaaka Cdy[(Fe(CN)g], pacTBOpHMOTro B CHJIBHBIX KHCIIOTaX.
OTMETHUTH IIBET 0Ca/IKa, COCTAaBUTh YPaBHEHUE PEAKIIUU.

4) K pactBopy cynemsl HYCl, npumuts paBubiii 06bem ammuaka NH,OH.
Oo6paszyercs ocagok HQGNH2Cl. Otmeruts ero mBer. CocTaBUTh ypaBHEHHE
peaKIm.

5) Ha pactBop Hutpara pryrtu (llI) momeiicTtBoBaTh pacTBOpOM Xpomara
Kaus 10 oOpa3oBaHus ocanka. COCTaBUTh YPAaBHCHHE PEAKIIMH U OTMETHUTH IBET
ocajka.

Kpurepuu onenku 1a60paTopHbIX padoT:

- 5 GaJIJIOB BBICTABIISIETCS CTYJICHTY, €CJIM OTUET BBITIOJHEH 0€3 3aMEeYaHMi;

- 4 GaJiyia BBICTABIISIETCS CTYJICHTY, €CJTU B OTUETE COJAEPIKATCS HEOObIITHE
HEI0YETHI;

- 3 GaJiyia BBICTABIISIETCS CTYJICHTY, €CJIM B OTUETE COJIEPKATCS CYIIECCTBEHHbIS
OIINOKU;

- 2 Oajuta BBICTABISCTCS CTYJICHTY, €CJIM OTUET HEe opopMIieH, HO paboTa
BEITIOJTHCHA

10.2.2. KoMIuieKT BONIPOCOB /ISl 3AIIUTHI JIA0OPATOPHBIX padoT

Ne n/m \ Bonpocsl

O0mas u Heopranuveckas xumus 1

Moayabs 1. OcHOBHbIE MOHSATHUSI U 3aKOHbI XUMHH. TepMoauHAMHKA U
KHHETHKA XUMUYECKHUX MPOIEeCCOB

JlaGoparopnas pabota Ne 1

1 ‘OCHOBHBIC MOHATUS XHWMHUHU: MOJIEKYJIa, aTOM, DJIEMEHT, BEIIECTBO
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(mpoctoe, CHOXKHOE), HMIHUpUYECKas, Tpaduueckas, MOJICKyIsIpHAs
dopMynbl  BEHIECTBA, XHMHYECKas pPEaKIus, CTEXHOMETPUICCKHIM
Kod(ppueHT

2

Knaccudukanus #u HOMEHKIATypa HEOPraHMYECKHX COEIUHEHUM:
OKCHJIbI, KHCJIOThI, OCHOBaHUS, COJIU

JlabopaTtopHast pabota Ne2

1

CrexuomeTpusi. 3aKOHOMEPHOCTH WM3MEHEHHSI U CIOCOOBI ONpe/eTeHus
KoinuecTBa BemlecTBa. OCHOBHBIC ompeneneHus: GopMybHas eIuHUIA
BEIIECTBA, MOJIb, MOCTOSIHHAS ABOTaJpo, MOJSpHAs Macca, MOJSPHBIN
0o0beM, MOJISIpHAsi Macca XMMHUYECKOro HKBUBAJIEHTAa, MOJISIPHBIA 00BEM
XUMHUYECKOTO HKBUBAJICHTA.

KonuuecTBeHHbIE  3aKOHBI  MPOTEKaHMSI ~ XUMHUYECKMX  PEAKIHL:
COXPAaHEHHsT MacChl BEIIECTB, IIOCTOSTHCTBA COCTaBa, KpAaTHBIX
OTHOIIEHUH, OOBEMHBIX OTHOUIEHWH, ABOTrajJipo M CIEJICTBUS U3 HETO,
MenneneeBa-Knaneiipona, OOBEAMHEHWI  Ta30BbIM, MapUUaIbHBIX
naBiieHu# /anbToHA, 3aKOH AKBUBAJICHTOB.

JlaGoparopnas pabota Ne 3

1

OCHOBHBIC TIOHATHS W ONPEICICHUS XHMHUYCCKOW TEPMOJIMHAMUKH:
TEPMOJMHAMHUYCCKAsT CHCTeMa (M30JIMPOBAHHAs, OTKPBITAs, 3aKpbITas),
¢da3za, TOMOTEHHBIE M TETEPOTCHHBIC CHCTEMBI, IMapaMETPhl COCTOSIHHS
(9KCTCHCHUBHBIC, WHTEHCUBHBIC), (PYHKIMH COCTOSHUS, XUMHYCCKHMA
TEPMOJAVMHAMHYECKAN Tporecc (CaMONPOU3BOJIbHBIM, PaBHOBECHBIN,
HEPaBHOBECHBIN), ()a30BBIM Tepexojl, BHYTPECHHSSI SHEPTHs, TEIUIOTa,
pabota

IlepBBlii 3aKOH TEPMOAMHAMUKM M €T0 NPWIOKEHHE K IPOLECCAM B
UJEAIIBHOM rase: H30XOpHOMY, H30TEPMHUUYECKOMY, U300apHOMY

[Tonstue TermoBoro 3¢gdexra XUMUYECKON peakIuu: TEraoBON dPpdekT
peakiuy, TEePMOXUMUUYECKOE U TEPMOJUMHAMHYECKOE YpaBHEHWUS,
CTaHJapTHbIE TEPMOJAMHAMUYECKUE YCJIOBUS, CTAHAAPTHAS JHTAJIBIUS
peakuuu

CTaHI[apTHbIe OHTaJIBIITNN 06pa3013aHH;1 " CTOpaHMA BCUICCTB

o1

3akoH I'ecca u CJIICOCTBUA U3 HCTO

Bropoit 3akoH TepMOAMHAMUKUA. DHTPOMHsS Kak (YHKIHUS COCTOSHUS
CHCTEMBI

TpeTtuit 3akoH TepMOAMHAMUKU. AOCOJIOTHBIE 3HAYEHUS CTaHIAPTHBIX
SHTPOIHI BEIIECTB

Kpurepuu HanpaBieHHOCTH CaMONPOU3BOJIBHOIO MPOLECCa B 3aKPBITON
CUCTEME

JlabopaTtopHas paborta Ne 4

Kuneruka xumuueckux peaxkiuii. OCHOBHBIE TTOHATHS U ONPEICICHUS

OCHOBHOM NOCTyNaT XMMUYECKOW KHHETUKHU

Bimsinue Temneparypbl Ha CKOPOCTh XMMUYECKUX pPEaKIUd

Teopernyeckre NpeACTaBICHHS O CKOPOCTSX AIEMEHTAPHbBIX PeaKIui

OIBWIN|F

Oco0EHHOCTH KMHETHKHU TE€TePOTeHHBIX peaknmii. Peakiuu Ha rpanuie
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pasaciia TBEPAO0C TCJIO — a3 U TBEPA0C TCJIO — KUAKOCTb

6 OcHoBbl katanu3a. OCHOBHbBIE MOHSATHS M ONpeAeNeHHs. MeXaHHU3MBI
NPOTEKAHUS KaTAIUTHYECKUX PeaKIHii

7 Xumuyeckoe paBHoBecue. OOpaTuMble M HEOOpAaTUMbIE XUMHUYECKHUE
peakimu. Buabl U 0COOEHHOCTH  XMMHYECKOTO  PaBHOBECHA.
KonnuecTBeHHBIE XapaKTEPUCTHKU XUMUYECKOTO PAaBHOBECHSI

8 Bnusnue  pasnuuHbix  (AaKTOpOB HAa  XMMHYECKOE pPaBHOBECHE.

OcoOeHHOCTH ONMCaHNs PABHOBECHSI B TETEPOT€HHBIX CUCTEMAX

Monyasb 2. UcTHHHBIE PACTBOPBI

JlabopaTtopHas paborta Ne 5

1

O6HII/I€ CBOMCTBA pPaCcTBOPOB. OCHOBHBIC TTOHATHUS U OIIPCACIICHUA

2

CniocoObl BEIpAKEHHSI KOHIIEHTPALIMKA PACTBOPOB

JlaGopaTtopHas paborta Ne 6

1

TepMoguHaMuyeckue  XapakTEPUCTHKKM  Ipolecca  00pa3oBaHUs
pacTBOPOB

KomnuratuBHbEIE CBOMCTBA paCcTBOPOB

Bnusuue Pa3JINYHbIX (baKTOpOB Ha CBOMCTBa PaCTBOPOB 3JICKTPOJIMTOB

HI/ICCOI_[HEUII/IH c1a0BIX QJICKTPOJIMTOB

PaCTBOpBI CHUJIBHBIX JJICKTPOJIMTOB

Honnsie PAaBHOBCCHA B BOAHBIX paCTBOPAx 3JICKTPOJIMTOB

I'maponus conen

O|NOOTB|WIN

HpOI/ISBCI[GHI/IG pPaCcTBOPUMOCTH

JlabopaTtopHas pabora Ne 7

1 Knaccudukanus aucnepcHsix cucteM. Kossiou1Hple pacTBOPBI.
2 CtpoeHue KOJJIOUI0B

3 ITonyyeHue KOJIOUAHBIX PACTBOPOB

4 CBOMCTBA KOJUIOUJHBIX PACTBOPOB

Moayab 3. DaeKTPOXUMHYECKHE NMPOLECChI

JlabopaTtopHas pa6ota Ne 8

1 OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITUU
2 Merto 31eKTpoHHOTO OanaHca
3 Meto moxypeakimii

JlaGopaTopHas pabora Ne 9

1 DJIEKTPOJHBIE MPOLECCHI: OCHOBHBIE ONPEACICHUS

2 3akonnl Dapanes

3 [ToTeHIMaIbl AIEKTPOXUMUYECKON CHUCTEMBI. JIBOMHOM 3JIEKTPUUYECKUU
CIIOM.

4 CraHgapTHBIM BOAOPOJHBIA 3JIEKTPOA. Pl CcTaHIAPTHBIX AIEKTPOJIHBIX
MOTEHIIMAJIOB METAUIOB. Y paBHeHHEe HepHcTa

5 XUMHAYECKUE W  KOHIIEHTPALIMOHHBIE TAJIbBAHUYECKUE DJIEMEHTHI.
Onement Janmaisg-SAxkodu

6 Onexktponus. [loTeHnuan pasnoxxeHus, MocaeI0BaTeILHOCTh MPOIIECCOB

Ha JJICKTPOJax

JlabopaTtopnas pabora Ne 10

65



1 Knaccudukanus KOpPpO3HMOHHBIX Cpell, pa3pylleHWd U MPOLECCOB.
[TokazaTenu CKOpOCTH KOPPO3UHU

N

XuMuueckas KOPpO3u:A: BUIbI U Pa3HOBUIAHOCTHU

w

SHCKTPOXI/IMI/ILIGCKEUI KOPPO3KW:A: INIPUYINMHBI 1 MCXAHN3M BO3ZHUKHOBCHUA

4 3amura OT KOpPpPO3UHU: JIETMPOBAHWE METAJUIMYECKUMX MAaTE€pHaoB;
U3MEHEHHUE cocrasa 51 CBONCTB KOPPO3UOHHOU Cpensl;
AIIEKTPOXMMHUYECKAsl 3allliTa: BUIBI M MEXaHWU3M JCUCTBUS; 3aIIUTHHIC
MOKPBITHUS: BUJBI, METObl HAHECEHUS U 00JaCTH MPUMEHEHUS

O0mas M HeOpraHuvecKas XuMus 2

Moayisb 1. s-3s1emMenThI Ileproaudyeckoi CHCTEMBI

JlabopaTtopHas paborta Ne 1

1 KomMmmiekcHbie coenuHeHus: KiaccuuKaiys, HOMEHKIATypa, CTPOCHHE,
XUMHUYECKHE U (U3NYECKUE CBOWCTBA

JlaGoparopnas pabota Ne 2

1 OO6m1as xapakKTepUCTUKA S-3JIEMEHTOB

2 CniocoObl TOJTy4eHHUsI S-DJIEMEHTOB U UX COSJIMHEHUN
3 XHUMHYECKHUE CBOWCTBA S-2JIEMEHTOB U UX COCTMHEHUN
4 IIprMeHeHue S-3J1EMEHTOB U UX COCIMHEHUIN
JlaGoparopHas pabota Ne 3

1 \ XecTKocTh BOJBI U CITOCOOBI €€ YCTPaHEHUS

MoayJab 2. p-3jemenTsl [llepuognyeckoii cucTemMbl

JlabopaTtopHas paborta Ne 4

1 O6miass xapakrepuctuka p-siaemeHtoB |l rpynmer [lepuonnueckoi
CUCTEMBI

2 Crnioco6s! mostydenust p-aneMentoB 1 rpynnst [Tepuoanueckoii cuctemsl
U UX COEIMHEHUN

3 Xumuyeckue cBoiictBa p-sneMentoB Il rpynmer  Ilepuoanueckoit
CUCTEMBI M UX COEJIMHEHUN

4 [Ipumenenue p-anementoB Il rpynmer Ilepuoguyeckoit cuctemMbl U UX
COCIMHEHUN

JlabopaTtopHas pabota Ne 5

1 OO6mrast xapakrepuctuka p-anemeHToB |V rpynmsl [lepuonnueckoi
CUCTEMBI

2 Cnoco6sl mostyuenus p-3nemeHToB |V rpynnsl [lepuoanueckoii cuctemsl
U UX COEIMHEHUN

3 Xumuueckue cBoiictBa p-3meMeHtoB |V rpynnel  [lepuonnueckoi
CUCTEMBI M UX COECJIMHEHUN

4 [Tpumenenue p-anementoB IV rpynnsl [leprognyeckoil CUCTEMBI U UX
COCMHEHUN

JlabopaTtopHas paborta Ne 6

1 OO6mrast xapakTepucTuka p-3meMeHToB V rpynnbl  [lepuonnueckoi
CUCTEMBI

2 Cnioco0bl nonyuenus p-3yeMenToB V rpynnsl [leprogudyeckoil cuctemsl
1 UX COCIUHCHUM
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XUMHUYECKHEe CBOMCTBa p-3ieMeHToB V rpynmbel  [lepuonnueckoit
CUCTEMBI U UX COCTMHEHUN

4

[Ipumenenue p-snementoB V rpymnbl [lepuoandeckoit CUCTEMBI U UX
COeIMHEHUN

JlabopaTtopHnas paborta Ne 7

1 Obmas xapaktepuctuka p-anemeHtoB VI rpynmsl [lepuoamueckoit
CHUCTEMBI

2 Crioco0Os1 montydenus p-3nemenToB VI rpynmst [leproanueckoit cuctembl
1 UX COeIUHEHUN

3 XuMmudeckre cBoWcTBa p-anmemeHToB VI rpymmel  [lepuonnueckoit
CUCTEMBI M UX COEJIMHEHUN

4 [Ipumenenue p-snementoB VI rpynnsl [lepuonnueckoid cucteMbl M MX
COCIMHEHUN

5 Ob6mas xapakrtepuctuka p-3meMeHToB VIl rpynmer [lepuonnueckoi
CHUCTEMBI

6 Cnocoo6bl  monyuenust p-snemeHToB VIl rpynnsl  [lepuonnueckoit
CHUCTEMBI 1 UX COCIMHECHUN

7 Xumuueckue cBoictBa p-anemeHtoB VI rpymmer  [lepuoanueckoi
CUCTEMBI M UX COCAMHEHUN

8 [Ipumenenue p-snementoB VII rpynmer [lepuoauyeckoit cucteMbl U UX

COEeIMHEHUN

Moayasb 3. d-dnementsl [lepuognyeckoii cucTeMsbl

JlaGopaTtopHas paborta Ne 8

1 Oomas xapaktepuctuka d-amementoB VI rpymmer Ilepuomudeckoit
CUCTEMBI

2 Crocoobr  mosyuenust  d-smementoB VI rpynmer  Tlepuogudeckoit
CUCTEMBI M UX COCAUHEHUN

3 Xumuueckue cBoictBa d-amementoB VI rpymmer [lepuoandeckoi
CUCTEMBI 1 UX COSAMHECHUN

4 [Mpumenenne d-anmementoB VIII rpynmer [Teproanyueckoli CHCTEMBI U HX

COEIMHEHUN

JlaGoparopnas padota Ne 9

1 Oomast xapakrepuctuka d-smementoB VIl rpynmer Tlepuomudeckoit
CUCTEMBI

2 CriocoObr  monyuenust d-snementoB VIl rpymmer  Ilepuoaudeckoit
CUCTEMBI M UX COECIMHEHUN

3 Xumnueckue cBoiictBa d-amementoB VIl rpymnmer  I[lepuomudeckoit
CUCTEMBI M UX COECJIMHEHUN

4 [Mpumenenne d-anementoB VIl rpynmer [lepuoandeckoit cucteMbl U UX
COE€IMHEHUN

3) Oomast xapakrepuctuka d-amementoB VI rpymnel  Tlepuogudeckoit
CUCTEMBI

6 Cnoco6sl nontyuenus d-anementoB VI rpymnmst [lepruoauueckoit cucTeMsl

U UX COEIMHEHUN
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7 Xumudeckue cBoiictBa O-anementoB VI rpymmel  Ilepuoawueckoit
CUCTEMBI U UX COCTMHEHUN

8 [Mpumenenne d-snmementoB VI rpymmel [leproanyeckoli CHCTEMBI U HX
COE€IMHEHUN

JlabopaTtopHuas pa6ota Ne 10

1 Oo6mas xapaktepuctuka d-smementoB | rtpymmer Ilepuommdeckoit
CUCTEMBI

2 Crioco0b1 mosryuenus d-anementoB | rpymmer [lepronndeckoit cucteMsl U
UX COeIUHEHUN

3 Xumudeckue cBoiicta d-amemenToB | rpymmsl [leproanueckoii CUCTEMbI
1 UX COeIUHEHUN

4 [Mpumenenne d-snementoB | rpymmbl [lepuomuveckoit cucTeMbl U HX
COCIMHEHUN

5 Oomas xapakrepuctuka 0O-anementoB |l rpymmer  Tlepuogudeckoit
CUCTEMBI

6 Crnioco0b1 momyuenwust d-3nementoB |l rpymmer [lepruomudeckoit cucTembl
U UX COEITMHEHUM

7 Xumuueckue cBoiictBa d-anementoB |l rpymmer  [lepuommueckoit
CUCTEMBI U UX COCTMHEHUN

8 [Mpumenenne d-anmementoB |l rpynmel [leproauueckoir CHCTEMBI U HX
COCIMHEHUN

Kpurepuu ouieHKH 3a1UTHI JIA0OPAaTOPHBIX padoT:

3a 3amuty gabopaTopHoit paboThl B OpME YCTHOTO OTBETA HA BOMPOCHI MO TEME
71a00paTOpHOI pabOTHI CTYIEHTY 3aJ1a€TCSl S BOMPOCOB: 3a KaXIbIi BEPHBII OTBET
CTYJEHT Tosty4aeT 1 Ga.

11. O0pa3oBaTesibHbIE TEXHOJIOTUHM U METOAMYECKHE YKAZAHUS 110
OCBOCHHMIO TMCUUILIMHBI (Y4eOHOT0 Kypca)

[Ipyn peasm3anyuy JUCLMIUIMHBI HCIIOIB3YETCS TEXHOJOTHS TPAaIULMOHHOIO
oOyueHust — opranusalys yueOHoro npoiecca B By3€, OCHOBaHHas Ha JIEKIMOHHO-
ceMUHapcKo-3aueTHOM (opmax oOydenus. K dopmam o00yueHus: OTHOCSTCS
JeKIMM M Ja0OpaTOpHbBIE 3aHATHUS U camMocToATeNbHas paborta. Ha mekmusx
UCITIOJIB3YIOTCSl HATJISIAHBIE M CJIOBECHBIE METOJIbI 00y4YeHUs, a Ha JabOpaTOPHBIX
3aHATUAX — HArJSAOHBIE, CJIOBECHBIE W IpPAaKTUYECKHE MeToabpl. OneHnBaHuE
3HAHUM CTYZEHTOB MPOU3BOJUTCSA MO OAJUIbHO-PEUTUHTOBOM CUCTEME.

MeToauueckune PECKOMECHIAIMU CTYACHTY 110 U3YICHHUIO JUCHUIIIMHBI

Kypc «O0mas u Heopranunueckass xumus 1»
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Moayas 1. OCHOBHbIEe MOHATHS W 3aKOHBI XUMHHM. TepMOAMHAMHMKA H
KHHETHKA XUMUYeCKUX MPOIECCOB

TeMbI JeKIIMOHHBIX 3aHATHI:

OCHOBHBIE ITOHATHS U 3aKOHBI XUMUHU.

XuMun4eckuil 3kBUBajieHT. PacueTsl no opMysiaM U ypaBHEHUSIM.
TepMoauHaMHUKa XUMUYECKUX peakiuid. 3akoH I ecca.

OHTponus, 3Heprus I'ndoca, HanpaBiIeHNEe XUMUYECKUX PEAKIIUi.

CKOpOCTh XUMHUYECKUX PEAKLINNA. 3aKOH JIEUCTBYIOIIHNX Macc.

BnusHue TemiiepaTypbl Ha CKOPOCTh XUMHUYECKUX PEAKLMi. DHEPrus aKTHBALUY.
Xumuyeckoe papHoBecue. Katanms.

Tembl J1a0OPATOPHBIX 3aHATHIM:

BBogHoe 3ansTue. TexHuka 0e30MacHOCTU. 3HAKOMCTBO C XUMUYECKOM MOCY 101 U
peaKTUBaMH.

OCHOBHBIE KJIACCHI HEOPTaHUYECKUX BELIECTB.

XUMUYECKUN IKBUBAJICHT.

OnpeneneHue SHTAIBINY PEAKIUH.

CKOpOCTh XUMHUYECKUX peaKnii. XHMHYECKOE PAaBHOBECHE.

N3y4uB 1aHHBIA MOAYJb, CTYACHT J0JI2KEeH:
MMETH MPEACTABICHHE 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMHH; KJIacCU(PUKALIIH
BEILECTB; JHEPreTHUYECKUX M3MEHEHUAX B CHUCTEMaxX, B KOTOPBIX MPOUCXOIUT
B3aMMOJIEHCTBUE MEXY BEIIECTBAMU; CKOPOCTU XUMUYECKHX PEAKIM U MeToAax
€€ PETyJIMPOBAHUS.

3HATh:
OCHOBHBIE TOHATHUS XUMHUHU (MOJIEKyJNa, aTOM, XHMHWYECKUU DSJIEMEHT, MOJIb,
MOJISIpHAs Macca);
OCHOBHBIE 3aKOHBI XUMHHU (COXpPaHEHUs] MacChl, MOCTOSTHCTBA COCTaBa, 00bEMHBIX
OTHOIIIEHUH, ABorajapo, ypaBHeHue MeHaeneeBa-Knamneiipona, o0beIUHEHHbBIN
ra3oBblid 3aKOH);
TepMoIUHaMHUeckre GYHKIIMA COCTOSTHUS, CIToco0 U3 pacuera (3akoH ['ecca u ero
CJIEICTBUE);
BIIMSIHUE TEMIIEPATypbl HA BO3MOXHOCTbh MPOTEKAHUS PEAKIIMU B 3aBUCHUMOCTH OT
YUCJIEHHBIX 3HAYEHU SHTAJBIINYU U SHTPOIIUU PEAKIUU;
BJIMSIHUE HA CKOPOCTh XMMUYECKON PEaKIMU KOHUEHTPAINH (3aKOH JIEHCTBYIOIINUX
Macc);
BIIUSIHHE HAa CKOPOCTh Peakiiuu TeMiepatypsl (mpasmwio Baat-I'ohda u ypaBHeHue
AppeHuyca);
BIIMSIHUE HA CKOPOCTh PEAKIINM KaTaJIU3aTOPOB;
XUMHUYECKOE paBHOBECHE U criocoObl ero cmenieHus (npunnun Jle arense).
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yMeThb:
MPOBOJUTH XUMUYECKUI AKCIIEPUMEHT U aHAJIU3 TIOJyUYEHHBIX PE3yIbTaTOB;
MPOBOJAUTH KOJTUYECTBEHHBIC PACUETHI IO YPABHEHUSIM XUMHUUECKUX PEaKIIHil;
MPOBOJAUTH XUMUYECKUI SKCTIEPUMEHT U aHAJIU3 MOJYYEHHBIX PE3YIbTATOB;
OTIPEIENISATh BO3MOKHOCTD MMPOTEKAHUS PEAKIIUU;
peryaupoBaTh CKOPOCTh XMMHUYECKOU PEaKIIUH.

Metoanyeckue peKOMeHAAIUM M0 U3YyYEeHHI0 MOTYJIsI
[Tpu ocBOeHUM MOAYJIST HEOOXOIUMO:

M3YYUTh Y4Y€OHBI MaTepuasll MO COOTBETCTBYIONIEMY MOJYJIIO JUCHUILIAHBI,

UCIIOJIB3YA JIEKIIMOHHBIN MaTepuai U JIUTepaTypy Mo JaHHOW TEeMAaTHKE;

aKIIEHTUPOBAaTh BHHMAaHUE HAa: OCHOBHBIX TOHATHSX M 3aKOHAaX XHUMHH;

KJaccu(uKanuy BEMIECTB; OOIMX XWMHUYECKHX CBOMCTBaX BEILIECTB OJHOTO

KJ1acca.

OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI:

1. Yro Takoe oOTHOcHUTENbHasi aToMmHass Macca? PaccuurtailTe OTHOCUTEILHYIO
aToMHYI0 Maccy cepsbl, ecit M(S)=5,3-102 r, a m(C)=2,0-10%r.

2. Paccuuraiite abCOMIOTHYIO MacCy MOJICKYJbl CEPHOM KHCIOTBI, €CIH e¢
OTHOCHUTEIIbHAsI MOJICKYJISIpHAsI Macca paBHa 98.

3. OTHOcHuTeIBHAs TIOTHOCTH Ta3a Mo BOJOPOIY, coaepkaiiero 27,27% yriepoaa
u 72,73% xucnopoja, paBHa 22. OnpenenuTe OTHOCUTEIbHYIO MOJIEKYJISPHYIO
Maccy raza u ero XuMU4eckyro GopMyiy.

4, OTHOCUTENbHBIC IUIOTHOCTH Ta30B MO BO3ayXy paBHbl: a) 0,9; 06) 3,17.
Omnpenenute maccy | 71 kaxxaoro rasa.

5. Onpenenurte, Kakoi 3170 MeTail, eciau 1,6 T kanpuus u 2,615 r 1ByXBaJIGHTHOTO
MeTajlla BBITECHSIOT U3 KUCJIOTHI OJMHAKOBBIA 00bEM BOJOpOJA MPU OJHUX U
TEX KE YCIIOBUSIX.

6. Xmopun metamna coaep)uT 69% xmopa. OTHOCUTENbHAs aTOMHas Macca
Metamia paBHa 47,9. Onpenenure CTENEHb OKUCICHHS MeTala B JTOM
COCIMHEHUHU.

7. Mpu temmeparype 100°C u mapnenmm 50 aTm. ras 3aHmmaer o0bem 10 M3,
[IpuBenuTe 00BEM ATOTO ra3a K H.y.

8. Uemy paBHa Macca | MOJb DKBUBAJICHTOB OJIOBa B PEAKIUAX €TO
BOCCTaHOBIICHUS: a) SN** +2e = Sn?*; 6) Sn** +4e = Sn°

9. PaccuuraiiTe MOJAPHYIO MacCy SKBHBAJEHTAa >KeJie3a B COCIUHEHMSIX €ro C
KHUCIIOpOJI0oM, cofepkamux a) 70 u 6) 77,8% xenesa.

10. Onpenenure PKBUBAICHT M MOJISIPHYIO MAacCy 2KBHMBAJICHTA MOHOB Keje3a B
NpHBEIEeHHEIX peakiusx: a) Fe3* +1e = Fe?*; 6) Fe®" + 30H = Fe(OH);

11. PaccuuTaiiTe MOJIApHYHO Maccy HKBUBajeHTa Meramwia, ecau 0,029 r ero
BBITECHSIIOT U3 KUCJIOTHI 30 MJ1 Bogoposa (H.Y.).

12. Ilpu coenunenuu 3,2 T xkeneza ¢ KUCIOpoaoM Beiaemwioch 40 kJ/[x terua.
Paccuwnraiite 3HTaIBINIO 00pa3oBaHus okcuaa xeesa (11).

13. PaccunTaiiTe TEMJIOTBOPHYIO CIOCOOHOCTh METaHa.
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14. PaccunTaiiTe KOJMYECTBO TEIUIa, KOTOPOE BBIACIUTCS Ipu cropanuu 50 m3
cMecu, cocrodmeit u3 50% kucnopona, 25% Bomopona u 25% yriaeKucIoro
rasa.

15. Cnenaiite BbIBOJ O BO3MOKHOCTH CaMOIIPOU3BOJIBHOIO MPOTEKAHUSI PEAKIIUHU B
CTaHIAPTHBIX YCIOBMSAX, €Clau u3BecTHO, uto AH = - 293 xJIx, AS,’ = 27
JIx/K.

16. Bo cKoJIbKO pa3 MU3MEHUTCSI CKOPOCTh PEAKIMU TIPU U3MEHEHUU TeMIIepaTyphl
na 30°C, ecam y = 3,0?

17. Kak u3meHMTCs Vyp TasodasHoil peakuuu 2A + 3B = 2C npu yBenuueHuu
JaBiieHHs B 2 pasza?

18. ITouemy vy peakuu Na + H,O — otnmyaercs ot vy, peakuuu Ca + H,O —?

19. 3meHenne kakux (PaKTOPOB BBI3OBET CMEIICHHE pPaBHOBECHUS OOpaTHUMOMN
peakuuu N + 3H; <> 2NH3; AHY = -92 k/Ix B cTopoHy npsaMoii peakiyu?

20. Beluucnure WMCXOJHBIE KOHIIEHTpAIIMM  BEHIECTB, €CJIM PaBHOBECHBIC
kouneHTpaiuu u3BecTHel: 2NO + Cl, «<» 2NOCI, [NOJ=1,5 mons/n, [Cl;]=1
moub/1, [NOCI]=0,5 monb/m.

MoayJb 2. UcTHHHBIE PACTBOPbI

TeMbl JJeKIIMOHHBIX 3aHATHM:

PactBopsl. TepmoarHaMuKa 1 MEXaHNU3M PACTBOPEHUSL.
PacTBOpBI HEAIEKTPOIUTOB.

PacTBOpBI 37IEKTPOITUTOB.

Tembl J1a00OPATOPHBIX 3aHATHIA:
[IpuroroBiieHuE pacTBOPOB.
PacTBOpBI 37EKTPOIUTOB.
Kosutoniabie pacTBOpBI.

N3y4uB 1aHHBIM MOAYJb, CTYACHT J0JI2KEeH:
UMETh Mpe/icTaBlIeHue 00 UCTUHHBIX PacTBOpax; CBOMCTBAX PacTBOPOB; crocobax
BBIPKEHHSI KOHIIEHTPALIMA PACTBOPOB.
3HATh:
COCTaBHBIE YAaCTH PACTBOPOB;
KOJIMYECTBEHHOE BBIPA)KEHUE COCTaBa PACTBOPOB;
CBOMCTBA PaCTBOPOB HEANEKTPOIUTOB U IJIEKTPOJIUTOB;
HaIpaBJeHUE OOMEHHBIX MPOILIECCOB B paCTBOPAaX 3JIEKTPOJIUTOB.
yMeTh:
IPOBOJUTH XUMUYECKUI IKCIIEPUMEHT U aHAJIN3 TIOJyYEHHBIX PE3YJIbTaTOB;
TOTOBUThH PACTBOPHI 33JJaHHON KOHIIEHTpallUU
ONpEAENATh KOHIIEHTPALIUIO PaCTBOPOB;
OINPEENSTh CBOMCTBA paCTBOPOB.

MeToauueckune PECKOMECHIAIIMH 110 UBYICHHIO MOIYJISAA
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[Tpu ocBOeHMU MOAYJIE HEOOXOIUMO:
® U3Y4YuTh Y4eOHBI MaTepuas MO COOTBETCTBYIOLIEMY MOIYIIO JAUCIUIUIMHBI,
UCIIOJIb3Ysl JIEKIIMOHHBINA MaTepHall U JIUTepaTypy MO JaHHOU TeMaTHKE;
® AaKIEHTUPOBAaTh BHHMMAHHE HA: COCTAaB pPACTBOPOB; CHOCOOBI BBIPAKCHUS
KOHLIEHTPAallMM  pacTBOPOB;  3JEKTPOJUTHI W HEDJIEKTPOJIMTHI;  CBOMICTBA
HEAJIEKTPOJIUTOB U 3JIEKTPOJIUTOB.
® OTBETUTH HA KOHTPOJbHBIE BOMPOCHIL:

1. KakoB THUN XUMHYECKOM CBSI3M B dJekTpoiuTax? Kakue 3IeKTpOSIUTHI
Ha3bIBAIOT MOTEHUUATBLHBIMU? VICTUHHBIMU?

2. Hanumure auccommaiuio a) cyiabduta Hatpus u 0) rugapodocdara Kaaus 1o
IIEPBOM Y BTOPOU CTYIICHSIM.

3. Bripazutre koHCTaHTy naucconuanuud opTodocopHO KUCIOTHI MO TEPBOM
CTYIICHHU.

4. Onpenenute crenenb auccormanuu 0,001 M pacTtBopa yKCYCHOM KHCIOTHI,
ecmm ee K= 1,74-107°.

5. Uto mokaspiBaeT u30TOHMYECKHl kod(hduiment? Kakas CBs3b CyIIECTBYET
MEXIY  CTENEHbI0  JWCCOLMALMMU  BJEKTPOJIUTa U HM30TOHUYECKUM
ko3 purrieHTOM?

6. Ompenenute TemiepaTypsl kurneHus u 3amep3anus 0,01 m pactBopa cynbdara

HaTpHs, €CIIM CTENEHb AUCCOIMAIUN COCTaBIET 54%.
UTo Ha3bIBAIOT MOHHBIM MTPOU3BEACHUEM BOJIbI? UeMy OHO paBHO?
8. Ompenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH,OH (Kj =

1,74-10%).

9. Onpezenure pacTBOPUMOCTh THAPOKCH 1A ATIOMUHUS, eciy ero I1P = 5,7-107%2,

10. Paccumraiite ocmotuueckoe nasinenue 0,002 M pactBopa OeH3olia mpH
temmneparype 17°C.

11. Hanumwure rugpoiu3 CIAEAYIOIUX COJIEW U ONpENeNUuTe Cpely MX BOJHBIX
pactBopoB: NaNOs, ZnCl,, Na,S, CH;COONH,.

~

MoayJb 3. DIeKTPOXMMHUYECKHE IIPOLECCHI

TeMbl JIEKIIUOHHBIX 3aHATHIA:

OnekTpoxumusi. BO3HMKHOBEHHE 3JIEKTPOJHOIO MOTEHUHANA. [ allbBaHUYECKUE
ITPOLIECCHI.

DNEeKTpOoau3 paciyiaBOB W BOJHBIX PacTBOpPOB. KHHETHMKA 3IIEKTPOIHBIX
ITPOLIECCOB.

KosimuecTBeHHBIE 3aKOHBI JJIEKTPOIU3A.

Koppo3sus. Buabel 1 MexaHu3Mbl IPOTEKAHUS KOPPO3UH.

Crioco0bI 3alIUThl METAIIIOB OT KOPPO3HH.

Tembl J1a0OPATOPHBIX 3aHATHI:
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUN.
DIIEKTPOJIN3 BOJHBIX PACTBOPOB.

Koppo3usa metamios.
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HN3y4uB JaHHBIA MOAYJ/Ib, CTYJICHT J0JIKEH:
UMETh MpPEACTABIEHUE 00  OKHUCIUTEbHO-BOCCTAHOBUTENBHBIX  PEAKIMSIX;
IEKTPOJHOM IOTEHLHAJE; JJIEKTPOXUMHUYECKUX MPOLECCaX: TIajlbBaHUYECKHUX,
IIEKTPOJIN3a, KOPPO3HH.

3HATh:
METO/bl YPaBHUBAHUSA OKHUCIATEIBbHO-BOCCTAHOBUTENIBHBIX pEAKUUH (METOX
JIEKTPOHHOI'O OaJlaHCa U MOJIyPEaKLIUii);
raJbBaHUYECKHE MTPOLIECCHI U padOTy raJIbBAHUYECKUX JIEMEHTOB;
AJIEKTPOJIN3 PACIUIABOB U BOJHBIX PACTBOPOB JJIEKTPOJIUTOB;
3aKOHBI MIEKTPOIIN3A;
BHJIbI KOPPO3UU U MEXAHU3MBI UX IIPOTEKAHUS;
CHOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

yMeTh:
IIPOBOJAUTH XUMUYECKUHN IKCIIEPUMEHT U aHAJIU3 [IOJyYEHHBIX PE3YJIbTATOB;
paccTaBisATh KOA()PUIMEHTHI B OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMSIX;
COCTABJISATh FaJIbBAHUYECKHE MPOLECCHI, ONPEAEIATD MEKTPOABUKYILYIO CHUILY
rajabBaHUYECKUX DJIIEMEHTOB;
COCTAaBIIAATh  IIPOLIECCHI  JIEKTPOJIM3a  PACIUIaBOB U BOJHBIX  PAacTBOPOB
JJIEKTPOJIUTOB;
ONpPENENATh KOJMYECTBA OOpa3ylOIIMXCS Ha DJJEKTPOJaX BELIECTB IIPH
DIIEKTPOIIU3E;
COCTABJIATH IPOLECCH] XUMUYECKOU U DJIEKTPOXUMHUYECKON KOPPO3NUH;
0JI0MpaTh COCOOBI 3aIMTHI METAJUIOB OT KOPPO3UHU.

MeTtoauyeckue peKOMEeHAAUMH N0 U3YUYEHUI0 MOTYJIs
[Tpu ocBOCHUM MOAYJISI HEOOXOAUMO:

U3YYUTh Yy4YeOHBIM MaTepuaj IO COOTBETCTBYIOIIEMY MOIYJIO AWCIMILINHBL,

UCTIONB3YS JIEKIIMOHHBIA MaTepual v TUTepaTypy Mo JaHHOW TEMaTHKE;

aKIEHTUPOBAaTh BHUMAHUE HA: METOJbI 3JEKTPOHHOro OajaHca M IMOIypeakiuii;

rajJbBaHUYEeCKUE MPOIECChl; padOTy raJbBaHMUECKUX 3JeMeHTOB; pacueT JC;

aHOJHBbIE M KATOJHBIE pPEaKUMMU TMpU BJIEKTpoiu3e; 3akoHbl Dapanes; TUIMBI U

MEXaHU3Mbl PA3IMYHBIX BHUIOB KOPPO3UHU; CHOCOOBI 3alllUThl METANIOB OT

KOppO3UH..

OTBETUTH Ha KOHTPOJbHBIE BOMPOCH:

1. Kakyro cuctemMy Ha3bIBaIOT ANEKTPOXUMUYECKOM?

2. CocTtaBbTe CXE€My [BYX TaJbBaHUYECKHX AJIEMEHTOB, B OJHOM M3 KOTOPBIX
KOOaNbT CIY>KUJ Obl KaToJO0M, a B IpYyrom — aHojgoM. Hamummre ypaBHEHUS
peakuuii, MPOUCXOAAIIUX MPH pabOTe ITUX DIEMEHTOB.

3. I'anpBaHWYECKUIl DIIEMEHT COCTOUT U3 XPOMOBOTO JJIEKTPO/Ia, TOTPYKEHHOTO B

0,01 M pactBop CrSO4, u cTaHIapTHOTO BOJOPOTHOTO 3iekTpoaa. Hamummre

ypaBHEHUS AJIEKTPOJHBIX MpoleccoB. YeMy paBHa ero 3.1.c.?

Kakum ypaBHEeHHEM KOJIMYECTBEHHO OMUCHIBAECTCS AJIEKTPOIIN3?

UTo paccuuThIBAOT C TOMOIIBIO0 YpaBHeHUs HepHcTa?

ok
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6. CoctaBpTe cXeMy O3JEKTpOJHM3a BOJHOTO pacTBOpa XJOpUAA HUKENs Ha
MHEPTHBIX JIEKTPOAax.

7. CocTaBbTe CXEMBbI 3JIEKTPOJIM3a BOJHOTO pacTBopa xJjopuna xenesa (1), ecnu:
a) aHOJI JKeJIe3HBIN; 0) aHOJ YTOJIbHBIN.

8. PactBop conepxut nonsl Zn?*, Ni?*, Fe**, Cu?* B 0MHAaKOBOI KOHIIEHTPALMH.
B kakoil mocienoBaTeNbHOCTH JTH METauibl OyAyT BBIIEIATHCA MpU
AIIEKTPOJIU3E, €CIIU HAMPSIKEHUE JOCTATOYHO JUIsl BBIJIETIEHUS JTF000T0 MeTasa?

9. BwruucnauTe Maccy HUKEIS, BBIICTUBIIETOCS Ha KaTO/E MPHU MPOITYCKaHUHU TOKA
cuion 20 A gyepe3 paCTBOp HUTpaATa HUKENST B TEUEHUU 22 4aCOB.

10. IIpu anextponuse pactBopa conu onoBa (1) macca karona yBenuuunach Ha 4 T.
Y10 mpoU301LIO0 IPU 3TOM Ha OJIOBIHHOM aHOE?

11. PaccuuTaiite 00BEM KHUCIOpPOJA, KOTOPBI MOXET OBITh TOJIY4YeH IMpH
AIEKTPOIN3E TOKOM 5 A B T€YEHHUE 2 4acOB, €CJIM BBIXOJ II0 TOKY COCTABIISET
85%.

12. Tlpu mpOX0KIEHUN Yepe3 pacTBOP COJIM TPEXBAJICHTHOrO METajljla TOKa CUJION
1,5 A B teuennn 30 MuH Ha kaToje Beiaemmiiochk 0,18 r meramia. Beraucnure
MOJISIPHYIO MacCy MeTallla U Pacxoj] JIEKTPOIHEPTUHU, €CIIU W3BECTHO, YTO
HaIpsHKeHUE B CETH paBHO 6 B, a Beixo 1o Toky 72%.

13. Kakoif KOHTakT sBiseTCs HaubOojiee KOPPO3MOHHOOIMACHBIM [IJISl JKeJe3a:
Fe/Cu, Fe/Sn, Fe/Ag?

14. B KOHTaKTe ¢ KakuM W3 METAJUIOB MEAb SIBISETCS aHOJIOM: XPOM, 30JI0TO,
HUKEJTb.

15. Hanumure 3NEKTPOXMMHUYECKHE TPOLECChl  (AaHOMHBIA U KaTOJHBIN),
npoTtekaromue B koutakte Al/Cu B pacTBOpe xitopuaa HaTpusl.

Kypc «O01masi 1 Heopranuueckasi XuMus 2»
Moayasb 1. S-3;1emenTbl Ilepuoanueckoi cucTeMbl

TeMbl JJeKIIMOHHBIX 3aHATHM:
OnemenTsl |A rpynmsl [lepuogudeckoil CHCTEMBI.
OnemenTsl A rpynmst [leproandeckoil CUCTEMBI.

Tembl J1a0OPATOPHBIX 3aHATHIM:
KoMriekcHble COeIMHEHNUS.
OnemenTsl |-11A rpynmn.
JKecTkocTh BOJBI.

N3yuuB 1aHHbIIA MOXYJIb, CTYJAEHT J0JI2KEH:
MMETh MPEJCTABICHUE O CTPOCHUU aTOMAa; TUIIAX XWMHUYECKOW CBSI3M; OCHOBHBIX
bU3MYECKUX U XUMUYECKUX CBOMCTBAX S-3JIEMEHTOB, CIIOCO0AX WX IMOJTYYEHUS U
IIPUMEHEHUU; )KECTKOCTH BOABI U METOJIaX €€ YMSITUYCHUS.

3HATh:
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COBPEMEHHYIO KOPITYCKYJIIPHO-BOJHOBYIO TE€OPHUIO CTPOEHUSI aTOMa; KBAaHTOBBIE
Yyycia, NpaBWiIa W MPUHLMIBI COCTABJICHUS JJIEKTPOHHOM KOHGUTYpaluu
XUMHUYECKOT0 AJIIEMEHTA;
TUIBI ~ XUMHYECKOM  CBA3M  (MOHHYI, KOBAJICHTHYI, METALUIMYECKYIO,
BOJOPOJIHYIO), UX CBOMCTBA M XapaKTEPUCTUKU;
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYT;
CBOICTBA S-3JIEMEHTOB, CIIOCOOBI UX MOTYYEHUSI U TPUMEHEHUS;
YKECTKOCTb BOJBI U CITIOCOOBI €€ YCTpaHEHHUS.

yMeTh:
MPOBOJUTH XUMUYECKUI SKCIIEPUMEHT U aHAJIU3 TIOJyYEHHBIX PE3YIbTaTOB;
COCTABJISITh DJIEKTPOHHYIO KOHPUTYPAILIUIO XUMUYECKHUX AJIEMEHTOB;
ONPENEATh TUIl XMMUYECKOW CBSI3H B BEILIECTBE U €r0 MPOCTPAHCTBEHHOE
CTPOEHUE; COCTABJIATh CTPYKTYPHYIO (POpPMYITy BEIIECTBA;
ONpEAENATh PU3NUECKHE U XUMUYECKHUE CBOKMCTBA S-3JIEMEHTOB;
COCTaBJISAITh YPABHEHUSI XUMUUYECKUX PEAKIUN C YIACTUEM S-3JIIEMEHTOB;
OIPEIEIISITh )KECTKOCTh BOJBI,
YCTPAHEHSTh )KECTKOCTh BO/IBI.

MeToauueckue peKOMeHIAIUN 110 U3YYEHUI0 MOAYJIsI
[Ipu ocBO€HUH MOAYJISE HEOOXOAUMO:

U3YYUTh Y4eOHBIM MaTepuaq MO COOTBETCTBYIOUIEMY MOJYIIO JUCIUIUIHHBI,

UCIIOJIb3Ysl JIEKITMOHHBINA MaTepHall U JIUTEpaTypy MO JaHHON TeMaTHKE;

aKIIEHTUPOBATh BHUMAHUE HA: CTPOCHUU aTOMa; KBAHTOBBIX UMCJIaX; COCTABICHHUU

AIIEKTPOHHON KOH(PUTYpAIIUU XUMHUUYECKHUX JJIEMEHTOB; TUIIAX XUMUYECKOU CBA3H;

MIPOCTPAHCTBEHHOM CTPOCHUU MOJIEKYJI; CBOMCTBAX S-3JIEMEHTOB; )KECTKOCTH BObI

U CIIOCOOBIX €€ YCTPaHEHUS;

OTBETUTH Ha KOHTPOJIbHBIC BOIIPOCHI:

1. Hanumwure mnoJHbIE DJIEKTPOHHBIE KOH(PUTYpallMM AaTOMOB DJJEMEHTOB C
MOPSAJAKOBBIMM HOMEpaMH 15 m 23. VKaXuTe BaJCHTHBIC SJIEKTPOHBI ITUX
AJIEMEHTOB.

2. Hanwuummre 31€KTPOHHBIE KOHQHUIYpALMHA aTOMOB CEPHI M XpOMa U MOHOB S% u
Cr3". CpaBHuUTE pafnyChl aTOMOB U HOHOB.

3. ¥ Kakux U3 HIKE TMPUBEICHHBIX MOJEKYJ] XHMHYECKHUE CBS3U HMEIOT
nossapHbI Xapaktep: Oz, CO, HF, N2, NHs.

4. OmnpenenuTe BaJICHTHOCTh AQIOMUHUS B OCHOBHOM H  BO30YXICHHOM
COCTOSIHUSIX.

5. CocTaBUTh ypaBHEHUS PEAKIIUN:

NaH + H,O — ; K+ HClI —-; Mg + H,0O — ; BeO + Na,0O — ; BaS + H,0 —

6. Hanucatp mporiecchl TOJYYEHUS JMTHS, HATpUS, Kalus DJIEKTPOJU30M
pacriaBoB UX COJIEH C yTOJIbHBIMU 3JIEKTPOAAMH.

7. CpaBHUTb XMMHYECKYI0 aKTHBHOCTH S-3JIECMEHTOB B TPyNIaX C YBEIMYCHHEM
MOPSIIKOBOTO HOMEpPA JIEMEHTA.

8. Kakwue meTaiisl Ha3bIBAIOTCS MIEIIOYHBIMU U TIoueMy? UTo 00111ero B CTpOCHUH
BHEIITHUX JIEKTPOHHBIX 000JI0YEK UMEIOT aTOMBI IIETOYHBIX METAJIOB?
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9. Hammcarp ypaBHeHUs ruAponn3a: a) kapoonara Hatpus; 0) pocdara xamms.
10. HanucaTth ypaBHEHHUS peakuuid, MpU MOMOUIM KOTOPBIX MOMXHO OCYIIECTBUTH
MpEeBpAILCHUS:
a) K — KOH — K2C03 — KHCOg — KNO3
0) NaCl — HCI —- KCl - K — KOH
11. Kakue BemiecTBa B TEXHUKE Ha3bIBAIOT: KAJBLIMHUPOBAHHON  COJOM,
KPUCTAJTMYECKON COM0M, TUTHEBOU COJION, KAYCTUUECKOU COJI0N?
12. Uto oOmiee MMEIOT B CTPOCHMM BHEIIHUX JJIEKTPOHHBIX OO0OJOYEK aTOMBI
MetamioB |A-rpynmsi?
13. HanucaTh ypaBHEHHS PEAKIUH TPH IMOMOIIM KOTOPBIX MOXKHO OCYIIECTBHUTH
TIPEBPAIICHUS
a) Ca — CaO — Ca(OH), — CaCO3; — Ca(HCO3), — CaCO3; — CaO
6) Mg — MgCl; — Mg(OH); — MgCl, — MgSO,
14. TloueMy TIpu U3y4EHUU CBOMCTB 3eMeHTOB || A-rpymmbl BRIAECISIOT OEpUILTUi,
MarHui M OCTajJbHbIE AJIEMEHTHI, Ha3bIBAEMbIC HIEIOYHO-3EMETbHBIMU?
15. CocTaButhb cxeMy anekTpoiusa: a) pactsopa CaCly; 6) pacmasa MgCl,.

Monayas 2. p-3jeMenThl Ileproaudeckoi cucTemMbl

TeMbl JJeKIIMOHHBIX 3aHATHM:

OnemenTsl |HIA rpynnsl [lepuoanyueckoii CUCTEMBI.

OnemenTtsl VA rpynmsl [leproaudeckoil CHCTEMBI.

OnemenTsl VA rpynmnsl [lepuonnyeckoit CUCTEMBI.

OnemenTtsl VIA rpynmsl [leproaudeckoil CHCTEMBI.

OnemenTtsl VIIA rpynmel [lepuogndeckoil CHCTEMBI.

Bonopon u ero coequnenusi. Onementsl VIIIA rpynmnet [lepuoanueckoii cucTeMsl.

Tembl J1a0OPATOPHBIX 3aHATHIA:
Onementsl A rpynmb.
OnemenTs! VA rpymisbl.
OnemenTsl VA rpymnbi.
Onementsl VIA u VIIA rpynm.

N3y4uB 1aHHBIM MOAYJb, CTYACHT J0JI2KEeH:
UMETh MPEACTaBICHUE O OCHOBHBIX (PU3MYECKUX M XUMHUYECKUX CBOMCTBax p-
AJIIEMEHTOB, CIIOCO0AaX UX MOJYYEHHUS U MPUMEHEHUH; )KECTKOCTU BOJBI U METO/Iax
€€ YMATUYECHUSI.
3HATh:
OCHOBHBIE (hU3HUECKHE CBOICTBA P-3JIEMEHTOB;
XUMHUYECKUE CBOWCTBA P-3JIEMEHTOB;
CIIOCOOBI MOTYYEHUS P-2JIEMEHTOB U UX COSAUHEHUM;
IIPUMEHEHUE P-2JIEMEHTOB U UX COCINHEHUM.
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yMeTh:

IPOBOAUTH XUMHUYECKUN SKCIIEPUMEHT U aHAJIN3 MTOJIyYEHHBIX PE3YJIbTaTOB;
COCTABJIATH 3JIEKTPOHHYIO KOH(PUTYpaLHUIO P-37I€MEHTOB;

OTpenensaTh GU3NYECKUE U XUMUIECKHE CBOMCTBA P-3JI€MEHTOB;
COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEAKIUI C y4aCTUEM P-3JIEMEHTOB.

Metoanyeckue peKOMeHAAIUM M0 U3YyYEeHHI0 MOTYJIsI
[Ipu ocBOeHUU MOAYJISt HEOOXOAUMO:

M3YYUTh Y4Y€OHBI MaTepual MO COOTBETCTBYIONIEMY MOJYJIIO JAUCHUILIAHBI,

UCIIOJIB3YA JIEKIIMOHHBIN MaTepuai U JIUTepaTypy Mo JaHHOW TEeMAaTHKE;

aKIICHTUPOBATh BHUMAHHE HA: CBOMCTBAX P-3JIEMEHTOB; CIOCO0AaX MOJIYYCHHS P-

AJIEMEHTOB U UX COEAUHEHUM; TIPUMEHEHUH P-3JIEMEHTOB U UX COCIUHECHUIA;

OTBETUTh Ha KOHTPOJIbHBIE BOITPOCHI:

1. Yemy paBHa BaJEHTHOCTb OOpa: a) B HOPMAJIbHOM M 0) B BO30YKICHHOM
COCTOSIHUU?

2. Kakue coegrHEeHUsI MOKHO TIOJIYYUTh, UMEsI O0p, MarHui, COJISIHYIO KHCIIOTY?

3. B kakux peaknusx Beiaensercs Bogopoa? a) Al + NaOH —; 6) Al + H,O —; B)
Al + HNO3(pa36)—>; F) Al + HQSO4(pa36)—>

4. Kakue BemecTBa o00pa3yloTcsi B pe3yibTaTe THAPOIM3a: a) cCyibduia
anroMuHus; 0) cynbdara aTOMUHUS?

5. Kakum o6pazom MoxHO noiayuuTs CO, B 1a00paTOPHBIX YCIOBHIX?

6. Uto Takoe «pactBopumoe ctekyion? ['ne ono mpumensiercs?

7. Ipousoiiner au peakiuu mexkay SNCl, u FeCls, Pb(NOs), u FeCl,?

8. [ToueMy ipu paCTBOPEHUU COJIEH OJI0BA B BOJIE PACTBOP IMOIYYAETCSI MyTHBIM?

9. Uem oOBsicHsIETCA XUMUYECKas TACCUBHOCTh CBOOOIHOTO a30Ta’?

10. B kakue BemiecTBa MPEBpAIIAlOTCS HEMETAUIBI TMPU JEHCTBUM Ha HHUX
KOHILICHTPUPOBAHHOM a30THOM KHUCIOTHI? Kakue MeTaibl pacTBOPSIIOTCS B HEW?

11. Hanucate xumuueckue (Hopmyisl KUCIOT — opTodochopHoit, nudocdopHoii,
dbochopucroit u GochopHOBATUCTOM, YUUTHIBAS, YTO TPEThs JBYXOCHOBHAS, a
yeTBepTasi oJHoOCHOBHA. KakoBa cTenenb okucieHus pochopa B Hux?

12. CpaBHUTh  KHCIIOTHO-OCHOBHBIE W  OKHCIUTEIHbHO-BOCCTAHOBHUTEIHHEIC
CBOMCTBa OKCHJIOB, TUJIPOKCHUJIOB, COJIEd MBIIIbsIKA, CYPbMbl M BHCMYTA.
Hanucatrs COOTBETCTBYIONIME YPABHEHUS PEAKIIUH.

13. TlpuBecTu MexaHu3M 00pa30BaHUsI HOHA THIPOKCOHUSI.

14. Kakue 13 NpUBEJAEHHBIX COCIUHECHHU SIBJISIOTCS MPOU3BOJHBIMU TEPOKCH]IA
sBogopoaa: MnO,, BaO,, SnO,, Ca0,, PbO..

15. HanucaTh ypaBHEHUS! CTYyMEHYATON TUCCOIMAIIMN CEPOBOJOPOTHON KUCIIOTHI.
Kak OyayT cmemnaThCcsi paBHOBECHUS TIPU MTPUOABJICHUH: a) CEPHON KUCITIOTHI; 0)
HUTpATa CBUHIA; B) LIETOYH?

16. Uto OyaeT mpoucCXOIUTh NMPHU JEHCTBUN KOHIICHTPUPOBAHHOM CEPHON KHCIIOTHI
Ha: a) Opomuy HaTpus; 0) yraepon; B) cepy? CocTaBUTh ypaBHEHUS PEaKIIUA,
MPOTEKAONIUX NPHU HATPEBAHUHU.

17. CxoabKO MOJIEKYJ U aTOMOB COAEPKUTCS B 5,6 J1 BOJOpO/Ia IIPH H.Y.?
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18. CkoJbKO TpaMMOB ITUHKA HAJIO B35Th, YTOOBI MPU B3aUMOJICHCTBUU C CEPHOU
KHUCJIOTOM MOITY4YUTh 5,6 J1 BOJOpOAa MpH H.Y.?

19. OOBSICHUTH 3aKOHOMEPHOCTh M3MEHEHUSI OKUCIUTEIbHBIX CBOWCTB T'aJIOT€HOB
HA OCHOBAHHUH CTPOECHUS JIEKTPOHHBIX 000JI0UEK UX aTOMOB.

20. OOBsICHUTH, MOTYT JIU B PAacTBOPE COBMECTHO CYIIECTBOBAThH CIIEIYIOIINE
BeIlleCTBA: a) OpoMHAs BoOjJa M CEpoOBOAOpPOA; ©O) XJOpHas Bojga U
XJIOPOBOJIOPO/: B) XJIOpHAas BOJia U OPOMOBOAOPOI; T') XJIOpHAs BOJIa U MOAM]L
kanust; xsopu xkenesza (1) u nogua xanus.

Monayasb 3. d-3nementsi [lepuognyeckoii cucTeMsbl

TeMbl JIEKIIUOHHBIX 3aHATHIA:

OnemenTsl |1IB rpynnel [leproanueckoil cuCTeMBI.
OnemenTts! 1VB rpynnsl [lepuoanueckoii cucTeMsl.
Onementsl VB rpynmst [lepuoanyueckoii cucTeMsl.
OnemenTtsl VIB rpynmnst [lepuoanueckoii cucTeMsl.
OnemenTtsl VIIB rpynmsl [lepronnyueckoit cucTeMsl.
Onementsl VIIIB rpymmel [lepuoandeckoil cucTemsl.
Onementsl |-11B rpynn [lepuoaudeckoit cuctemsi.

Tembl J1a0OPATOPHBIX 3aHATHIM:
OnemenTtsl VIIIB rpynmsl.
Onementsl VIIB u VIB rpynn.
Onementsl 1B u 11B rpymm.

N3y4uB 1aHHBIA MOAYJIb, CTYACHT J0JI2KEeH:
UMETh TPEICTABICHUE O OCHOBHBIX (DU3UYCCKUX M XMMHUYECKUX CBOWCTBax d-
3JIEMEHTOB, CIIOCO0AX MX MOJIyYE€HHUsI U IPUMEHEHUH; )KECTKOCTH BOJBI U METOAAX
€€ YMATr4eHUsl.
3HATh:
OCHOBHBIC (pr3mueckue cBoiicTBa d-271€MEHTOB;
XHMHYECKHE CBOMCTBA 0-3JIEMEHTOB;
CIIOCOOBI MOJTy4YeHUs 0-3JIEMEHTOB M UX COCJIMHCHHUN;
npuMeHeHre d-3JIEMEHTOB ¥ UX COCMHCHH.
yMeTh:
MPOBOJUTH XUMUYECKUI HKCIIEPUMEHT U aHAJIN3 TIOJYUYEHHBIX PE3YyIbTaTOB;
COCTABJIATH JICKTPOHHYIO KOH(pHUTYparuto 0-37€MEeHTOB;
onpeAesaTh GU3NUSCKUE U XUMHIESCKHE CBONCTBA d-3JIEMEHTOB;
COCTABJIATh YPABHCHUS XUMUYECKHUX PEaKIUil ¢ ydyacTueM d-3JIeMEHTOB.

MeToanyeckue peKOMeHAAIUN 110 U3YYEHHI0 MOYJIsI

[Ipu ocBOGHUM MOTYIsT HEOOXOUMO:
U3YYUTh Y4eOHBIM MaTepuaq MO COOTBETCTBYIONIEMY MOIYIIO JAUCITUTUIHHBI,
WCITOJIB3YsI JIEKITMOHHBIA MaTepHall U JTUTEPATypy MO JTAHHON TeMaTHKE;
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® aKIICHTUPOBATh BHUMaHHE Ha: CBOWCTBaxX d-3JIeMEHTOB; crocoOax monaydeHus d-
9JIEMEHTOB M UX COCIMHCHMI; IPUMEHEHUN (-3JIEMEHTOB U MX COCIUHEHHIA;

® OTBETUTH HAa KOHTPOJbHBIE BOMPOCHL:

1. Hamwmcatp snekTpoHHBIE GOPMYIBI MEIH, cepedpa, 30J10Ta.

2. B ueM MOXHO pacTBOpUTh OJJIEMEHTHl MOArpymmnel wmenu? Hamucatsb
COOTBETCTBYIOIIME YPABHEHUS PEAKIIUM.

3. CocraButh cxemy oanekTpomusza cynbdara wmeaun (II) Ha cepebpsHbIx

AIEKTPOAX.

Ha xakux peakmusx 0oCHOBaHO MPUMEHEHHE cojeil cepedpa B ¢potorpaduu?

VYka3zarbh cpelii NepeuncICHHBIX PEaKIfil Te, B KOTOPBIX BBIJCISIETCS BOJOPO:

a) IUHK + THAPOKCUI Kajius; 0) pTyTh + COJsIHAs KHUCJIOTA; B) IIUHK + CEpHas

kucioTa (pas0.); r) kaamuil + a3otHas kuciota (paz0.). CocTaBUTh ypaBHEHUS

pEaKIuu.

B ueM MO>XHO pacTBOpUTH TUAPOKCH/T ITUHKA?

7. Kakoe BelecTBO MOYKHO HCHOJb30BaTh I CIEAYIOLIUX MpPEBpallCHUi: a)
LIMHK — [UHKAT Hatpus; 0) murpat pryta (I1) — okcun pryru (l1). CoctaButh
YPAaBHEHUS PEAKIIUM.

8. Kakme coenmHeHuss 0oOpa3yroTCsi MpU PACTBOPEHHM THAPOKCHAOB IIMHKA H
KaaMus B pacTBope aMmmuaka? COCTaBUTh YPaBHEHUS pEAKIUU.

9. Kakme BemecTBa 0O0pa3ylOTCsl TMPU TUAPOIHM3E XJIOPHAOB  DIIEMEHTOB
MOATPYIIIBI TUTAHA?

10.B03MOKHO JIM CYILECTBOBAHUE B BOIHBIX pacTBOpax noHoB Ti%*, Zr*t Hf*,

11.Kak MOXHO TiepeBecTr B pacTBopuMoe coctosiaue 110, u ZrO,?

12.Jonucath ypaBHenus peakiuii: a) TiCl, + HCl —; 6) TiO; + BaCO3 —;

B) TiCl; + H,O —.

13.Kakue npocThie U CloKHbIE HOHBI 00pasyeT BaHanuii? [IpuBecTu ux cocras u
3aps.

14.TTpuBectu CTPYKTYpYy aroMa BaHA/UsS B HEUTPATbHOM COCTOSIHUU U B CTETICHU
OKHCJICHHUsI, B KOTOPOU BaHAuM sBJIsIETCS ToMoJioroM ¢ocdopa.

15.Kak W3MEHSIOTCS KHCIOTHO-OCHOBHBIE CBOWCTBAa OKCHIOB BaHaIus B
cnenytomieM psaay: VO, V203, VO,, V205?

16.3akOHYUTH YpaBHEHHUS OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA:

a) KVO;3; + H,SO4 + H,S —; 6) K>Cr,0O; + H,O + VOSO, —.

17. luxpomaTsl yCTOMUYMBBI B KHUCJIOW cpefe, XpomaTbl — B IenodHoi. Ilpu
U3MEHEHUHU PEaKIMU Cpelibl MPOUCXOIUT B3aUMHOE MpEBpallleHue XpoOMaToB U
nuxpomaTtoB. CocTaBUTh B  HOHHOM  (GopMe  ypaBHEHHUS  pEaKIIHii
B3aMMOJICUCTBHS: AUXpoMaTa Kalius U THUAPOKCHIA Kalus; XpomaTa Kalus U
CEPHOM KHUCJIOTHI.

18.CocraBuTh ypaBHEHHE pEaKIMM PA3JIOKEHUS TMPU HArPEBAaHUU JIUXPOMATa
amMmMoHUs. K kakoMy TUIly peakuii OTHOCUTCS 3TOT IpoLecc?

19.Kak u3MeHsieTcsi yCTOMYMBOCTh COCIMHEHUN XpoMa, MoJMOieHa U BoJib(ppama
B BBICHICH cTeneHW okucieHus? I[lpuBecTn mnpuMepbl OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUi, B KOTOPHIE BCTYNAIOT ATH COSAMHEHU.

20.Kakoli mpoIyKT TmoOdy4yaeTcss MpH NOJKUCIEHHM pacTBopa MosudaaTa
aMMOHUA?

o b

o
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21.Hamuicath >JI€KTPOHHBIE M 3JIEKTpOHHO-Tpaduueckue popmynsl Mn?, Mn*4,
Mn*7,

22.1lpuBecTu ypaBHEHHMS pEaKIMid, MOKa3bIBaOIIME OTHOIIeHHe MeTamioB VIIB-
IPYNIBI K paCTBOPaM CEPHOU M a30THOM KUCTOT Pa3IMYHON KOHIICHTPAIIUU.

23.Ucnionp3yss  TabIMIly  CTaHAAPTHBIX  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
NOTEHIMAJIOB, J0Ka3aThb BO3MOXKHOCTb MPOTEKAHUS PEAKIUH  MEXKIY
pactBopamu KMnO, wu HCIl. OnpenenuTh OKHCIMTEIb, BOCCTAHOBHUTEIID,
cpeny.

24.CormocTaBHTh CBOMCTBa OKCHIOB M ruapokcuaoB Maprania (V1) u xiopa (VII).

25.HanucaTh ypaBHEHUS PEAKIM JUCCOLUAIMH 10 MEPBOM CTYMEHU CIIEAYIOIINX
coJIeH: a) (COOH)2804; 0) (NH4)2504'F€SO4'6H20; B) K3[F€(CN)6].

26./loncaTth ypaBHEHUE peakuu U moao0path kodddunmentor: Fe,0; + KNO; +
KOH ——.

27.YpaBHEHUSIMU PEAKIUN JOKa3aTh JIBOWCTBEHHBIA XapakTep OKHUCIUTEIIbHO-
BOCCTAaHOBHTEJIBHBIX CBOWCTB HOHOB: Fe?*, Co%*, Ni%*.

28.11puBecTu ypaBHEHUsI peakilnii, MOKa3bIBarolue oTHolieHue metawioB VIIIB-
IPYNIIBI K paCTBOPaM CEPHOU M a30THOM KUCIIOT Pa3IMYHON KOHIIEHTPAIUU.
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12. VYueOHO-MeTOonu4yeckoe #  uHPOpMANMOHHOE o0ecneyeHHe
TUCHUILINHBI (Y4eOHOr0 Kypca)

12.1. Ob6s13aTesibHAA JIUTEPATYypa

No bubnuorpaduueckoe onucanue Tun (yaeOHUK, yueOHOE KonuuecTtBo B
/T nocobue, yueOHo- OuoOIMoTEKE
METOIUYECKOE II0CO0HE,

MPAKTUKYM, JP.)

AxmeroB H. C. OOmas wu
HEOpraHuyeckass XUMHUS [DJIEKTpOHHBIN
pecypc] : yueb. mocobue ais By3os / H. C.
1 | AxmeroB. - Usn. 8-e, crep. - CaHKT- YyebHOEe 1mocodue 9BC "Jlaup"
[letepOypr : Jlans, 2014. - 743 c. : ui. -
(YueOHnuku ansa  By3oB. ChernuanbHas
mateparypa). - ISBN 978-5-8114-1710-0.

Bop3osa JI. JI. OcHOBBI 00IICH XHUMHH
[DnmekTpoHHEIH pecype] : yueb. mocooue /
JLA. bop3osa, H.}FO. Yepnukosa, B.B.
2 | SxymeB. - Cankr-IletepOypr : Jlanb, VYyebHoe nocobue OBbC "Jlanp"
2014. - 469 c. : un. - (YueOHUKH I
By30B. CriernansHas muteparypa). - ISBN
978-5-8114-1608-0.

OO0mas xumus. [DIEeKTPOHHBIA pecypc] :
Teopus W 3amaud : yued. mocobue / H. B.
KopoBun [u ap.] ; mom pen. H. B.
Koposuna, H. B. Kynemosa. - U3a. 2-e,
crep. - Canxr-IlerepOypr : Jlans, 2017. -
492 c. : un. - (YueOHUKU IS BY30B.
CrennanbHast muteparypa). - ISBN 978-
5-8114-1736-0.

YyeOHoOe 1mocodue 9bC "Jlaup"

AxmeroB H. C. JlaGoparopHsie u
CEeMHUHApCKUe 3aHATUS 1o ofmed u
HEOPraHUYeCKOW XUMHUHU [DJIEKTPOHHBIN
pecypc] : yueb. nocobue st By3oB / H. C.
4 | AxmeroB, M. K. Asuzoma, JI. U. VY4aebHOe mocobue OBC "Jlann"
banpiruna. - U3p. 6-e, crep. - CaHKT-
[lerepOypr : Jlanb, 2014. - 367 c. : un. -
(YueOnuku s By3oB. CnenuanbHas
nuteparypa). - ISBN 978-5-8114-1716-2.

12.2. JlonoJiHUTEJbHAS JHUTEPATYypa M y4uyeOHble MaTepuaabl (ayauo-,
BH/1€OIIOCOOMS U JIP.)

e (doun Hayunoit oubamorexku TI'Y:
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/o

Bubnuorpaduueckoe onucanue

Tun (yaeOHUK, yueOHOE
nocobue, yaeOHO-
METOIUYECKOE II0CO0HE,
NPaKTUKYM, ayJHo0-,
BHJICOTIOCOOUS U JIp.)

KonnuectBo B
ounomoreke

Crace H. ®. Pemrenune 3a1au mo oounei
XUMHUH [DNEeKTpOHHBIA pecype] : yuel.
nmocoone / H. @&. Cracp, A. B.
Kopmynos. - Uzn. 3-e, crep. - CaHkr-
[TerepOypr : Jlanw, 2016. - 168 c. : wi. -
(Yuebnuku mna By3oB. CnenuaiibHas
muteparypa). - ISBN 978-5-8114-2274-
6.

YyebHOe 1mocodue

ObC "Jlanp"

Cracy H. ®. 3amaun, ynpaxHeHUs U
BOIPOCHI o o0meit XUMUHU
[DnexTpoHHEBI pecypc] : yueb. mocodue
/ H. ®. Cracs, B. H. JIuceukuii. - U3,
5-e, crep. - Caunkr-IletepOypr : Jlanb,
2017. - 108 c. : wn. - (YueOHUKH IS
By30B. CrneuuanbHas JuTeparypa). -
ISBN 978-5-8114-2282-1.

YyeOHOEe 1mocodue

9bC "Jlaup"

I1aB0B H.H. O6mas Hu
HEOPraHWYeCKast XUMHS [DIEKTPOHHBIN
pecypc] : yueOnuk / H. H. IlaBnos. -
W3n. 3-e, ucnp. m pom. - CaHKT-
[TetepOypr : Jlanb, 2011. - 496 c. : um. -
(Yuebnuku mnsa By3oB. CnenmaiibHas
autepatypa). - ISBN 978-5-8114-1196-
2.

YyeOHUuK

9bC "Jlaup"

O0mass W HeopraHmyeckass XHMHUS
[DnexTpoHHbIN pecype] : yueb.-MeTos.
nocobue / H. III. Mudgraxosa [u ap.]. -
Kazaus : U3g-so KHUTY, 2013. - 184
c. - ISBN 978-5-7882-1488-7.

VY4eOHO-METOUYECKOE
rnmocooue

9BC
"IPRbooks"

COI'TTACOBAHO

Jupextop Hay4yHOI OMONIHOTEKN

«

» 20 T.

MII

(noonucw)

A.M. AcaeBa
(U.0. Damunus)
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12.3. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

ByTiiepoBckue coo0meHust [ DIEKTPOHHBIN pecypc] : MHOTOIIPEIMET. Hayd. KYpH. /
00O «/HHOBaIMOHHO-U3JATEIbCKUM 10M «ByTIepOBCKOE Hacaeaue»». — IJIEKTPOH.
)kypHai. — Kazanb : OOO «MHHOBalLIMOHHO-U3AATEILCKUN oM «byTiiepoBckoe
Hacienue»», 1999- . Pexxum noctyna K xKypH.:
http://butlerov.com/stat/reports/view.asp?lang=ru

XuMHsI B HHTEepecax YCTOHYHBOr0 pa3BUTHsI [ DJICKTPOHHBIN pecypc] | MexTyHap.
Hayd. )KypH. / Cubupckoe otaenenne PAH. — DnekTpoH. )xypHair. — HoBocuOupck :
MznarensctBo CO PAH, 1999- . PexxuMm gocTyma K KypH.
http://www.sibran.ru/journals/Hviur/

12.4. TlepevyeHb MPOrPaMMHOTI0 o0ecrieYeHust

Ne HanmenoBanue I10 KosnvecTBo | PekBU3UTHI 10roBopa (1ara,
n/n JIMLIEH3UI HOMep, CPOK JAeHCTBHA)

1 | Windows 1398 Jlorosop Ne 690 oT
19.05.2015r., cpok neicTBus -
0eCCpOYHO

2 | Office Standart 1398 Jlorosop Ne 690 oT

19.05.2015r., cpok neicTBus -
6eccpouno; Jloroop Ne 727 ot
20.07.2016r., cpok aeicTBuUS -
0eCCpOYHO

12.5. OnucaHue MaTepuaibHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOM 1A
OCyIleCTBJIEHHsI 00pa30BaTEJIBLHOI0 MpoLecca Mo AUCIUIIMHE (MOILYJII0)

Ne HaumenoBanue IlepeyeHb 0CHOBHOTO daxkTHyeckuii agpec
n/nm | o0OpyAOBAHHBIX y4eOHBIX o0opynoBaHust yueOHbIX KaOHETOB, 5
KaGHHETOB, aaboparopwii, = 2 s
aabdoparopuii, MacTepcKHX U Ap. é 5 E
MAaCTEpPCKUX H JIp. g E =
00BLEKTOB 1JIe g 5 =)
NpoBeAeHUus = Z 5
NPAaKTHYECKAX U S
J1a00pPATOPHBIX 3aHATHI
1 | Yuebnas aymutopus | Ctousl yuennueckue | 445020 Camapckas | 214,3 | 178
JUIst MPOBENCHUS | TPEXMECTHBIE 061, 1. TombsarTw,
3aHSTUNA JIEKIIMOHHOTO | MOHOOJIOKH, crox | yi. benopycckas,
THIIA. VYueOHas | mpenoaBaTeIbCKUH, 14, no3umus 1o
ayIUTOpUs JUISL | CTYI TII Ne 7, 1 stax
MIPOBEACHUS  3aHATHUU | PENOAaBaTEIbCKHM, (A-125)
CEMHHApPCKOro  THma. | kadenpa, Jocka MenoBasi,
VYyebnast  ayguTopus | SKpaH HaBECHOM,
L KYPCOBOT'O | IPOGKTOP,  MPOIIECCop,
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

Ne HaumenoBaHue Ilepeyens 0CHOBHOTO DaxkTHYeCKU agpec
n/m | o00pyAOBAHHBIX YUeOHBIX o0opynoBaHus Y4eOHBIX KAOMHETOB, 5
Ka0MHETOB, Jaboparopuii, N% S S
Jabopartopwuii, MAaCTepPCKHX U Ap. -l 5 E
MAacCTepPCKHX U Ap. ‘E E =
00bEKTOB LIS g 5 e
NpoBeAeHHA = Z 8
NPAKTHYECKUX H g
J1a00paTOPHBIX 3aHATHH
MIPOCKTUPOBAHUS MBIIIb KOMIL., TYJIbT.
(BBITIOJTHEHUS
KYPCOBBIX pabor).
VYyebHas  ayguTopus
JUTSt MPOBEACHUS
TPYIIOBBIX u
VHIMBUTYaJIbHBIX
KOHCYJIbTAIUH.
VYyeOHass  ayauropus
JUISt MPOBEICHUS
3aHATHI TEKYILETO
KOHTPOJIA u
IIPOMEKYTOUHOU
aTTeCTallNU.
2 | JJaboparopus "OOmas | Cronmel  maboparopssie, | 445020 Camapckas | 83,5 | 20
u HEOpraHuYecKas | CTOJIbI nabopatopHbie | 001, T. TonpsATTH,
xumus" OCTPOBHBIE, crona | yi. benopycckas,
NpUOOpHBIN; ToNku s | 16b, mo3unus mo
MOCY/IbI, moiiku | TII Ne 10
Hep)kaBeromue,  TyMObI | 2 atak (A-216)
JUTSI IOCY/IbI I PEaKTHUBOB,
BBITSDKHOM 1mIKad, CTOJ
MMMCHbMEHHBIM,
BBIIIPSIMUTEIb B-24,
cymwibHbIA  1iKad Snol
58/350, akBaAHCTUILISATOD
J>-10, BECHI
3JEKTPOHHbBIE HL-200,
prOOpbI JUTSL
onpenenaeHus
9KBHUBAJIEHTa, MPUOOPHI
JUISt ANEKTPOJIN3a,
TEPMOCTATUPOBAHHBIN
CTakaH, »SJEKTPOIUINTKA,
TEPMOMETPHI CIUPTOBBIE,
TEPMOMETPBl  PTYTHBIE,
XUMHUYECKas MOCy/ia.
3 | KomobroTepHsiii Ilepenochoit  mpoekrop, | 445020 Camapckas | 74,3 21
KJ1acc. VYuebnas | skpaH, cToJEl | 001, T. ToapaTTH,
ayJIUTOpUs JUIS | yYEHUYECKHE, cron | yn. benopycckas,
MPOBEICHUSI  3aHSATHUM | TPENnoAaBaTEIbCKUI, 16B, mo3mmsa 110
JIEKIIMOHHOI'O  THIA. | CTYJbA, nocka | TII Ne 41 (VJIK-
VYueOHast  ayautopus | aynuropHas (MapkepHasi), | 314)
JUISt nposeaenus | [IK ¢ Beixogom B ceTh
3aHATUN WNHTepHeT

84




Ne
n/n

HaunmenoBanue
000py10BAHHBIX Y4eOHBIX
Ka0OUHETOB,
Jabopartopwuii,
MacTepcKUX U Jp.
00bEKTOB LIS
NpoBeaeHHus!
NMPAKTHYECKUX H
J1a00paTOPHBIX 3aHATHH

Ilepeyenb 0CHOBHOTO
00opynoBaHust

dakTHvecKkuii agpec
yueOHbIX Ka0HETOB,
Jabopartopmii,
MAaCTEePCKHUX H AP.

Iiomwans, M?

KouunuecTBO
MOCA0YHBIX MECT

CEeMHUHAPCKOrO  THUIA.
YyeOnass  ayautopus
e MIPOBEICHUS
1a00OpaTOPHBIX PabOT.
VYyeOHas  ayauropus
TUISE KypCOBOTO
MIPOEKTUPOBAHHUS
(BBIMIOJTHEHUS
KYPCOBBIX
YyeOHass  ayautopus
ISt MIPOBEICHUS
IPYMIIOBBIX u
WHIBUTYaIbHBIX
KOHCYJIbTAIINI
VYyeOHass  ayauropus
TUISE MIPOBEICHUS
3aHATHI TEKYILETO
KOHTPOJIS u
IIPOMEKYTOUHOU
aTTecTalluu.

pabor).

KomnsrorepHslii
KJIacc. [Tomemenne
UL CaMOCTOSATEIbHOU
paboThL. YyeOHnas
ayIATOPUS JUIS
IIPOBEJICHUS  3aHATHUU
CEMHHApPCKOI0  THIIA.
VYuebHas  ayauTopus
JUTS KYpCOBOTO
IIPOEKTUPOBAHMUS
(BBITIOJIHEHUS
KYPCOBBIX
VYyeOHass  ayauropus
TUISL [IPOBEACHUSA
IPYHIIOBBIX u
VHIVBUAYaAJIbHBIX
KOHCYJIbTaIUH.
VYuebHas  aynuTopHs
JUTS MIPOBEACHUS
3aHATHI TEKYILETO
KOHTPOJIA u
IIPOMEKYTOUHOU
aTTECTalUU.

pabor).

Crobl

C BBIXOJOM B
HNHutepHer

YUYEHUYECKHUE,
CTyibsi yueHndeckue, I[1K
CeTh

445020 Camapckas
001. 1. TonpsarTy,
yn. benopycckas,
14, no3umus 1o
TII Ne 48, 4 srax
(r-401)

84,8

16
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