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Haneiite B npoBupky Nony4eHHoro B OnbiTe 2 pacTBopa rMAPOKCKAA rekcaaMmuHvMean [{)]
n AOGaEHHﬁYe TyAa Xe no Kannsm pacTeop XﬂOpOEOAOpOp,HOVI KWUCIoTbl A0 NOJIHOro
W3MEHEHNA OKPacKM.

OTmeTbTe HabriofieHus (kakasa okpacka pacTeopa, o6pasyiollerocsi npu CmelieHuu
pacTBOPOB rMApOKCHAA rekcaamMuHMenn () » xnopoBoaopoaHo# kucnoTsl). [Mpu
COCTaBleHun ypaBHEHNA peakyumn y4tuTe, 4YTO ee npogykramun ABMAOTCA ABE cCOnu “
Boja.

OnbiT Ne6.

HaneiiTe B npoBupky MOMy4eHHOro B onbiTe 3 pacTBopa TeTparMapokcouuHkarta (1)
HaTpus u pobaensiTe Tyaa Xe Mo Kannsm pacTsop cynbuaa Hatpus 4O BUAMMBIX
nameHeHnit. OTMETbTe HabnioeHus (KakoBbl arperaTHoe COCTOsiHMe W UBET BellecTsa,
obpaasyiolerocs npu CMeLleHn pacTBopoB TeTparuapokcounHkata(ll) Hatpus n
cynbduga Hatpus). MNpu cocTaBneHnn

ypaBHeHusa peakumm y4yTtute, 4TO ee npoaykramu SABNATCA HEeKOMMIIeKCHas Cconb “

Lenoub.

OdhopMuUTE OTHET NO NPOBEAEHHBIM OMbiTaM:

Ne onbiTa Yro penanu Yto Habnopganu YpaBHeHus BeiBoab!
peakuwit

3aHecuTe AaHHbIe N0 OMbiTam B TabnuLly, chopMynupyiTe BbIBOAbI.

4) CooblueHne gomaluHero 3aaanus: [2] cTp.83-90, c.p.Ne1.4

TNa6opaTopHo-npakTuyeckoe saHsaTue Ne 4

Tema: «PacTBOpbl TOYHOI KOHLIEHTPaLMK. PacTBOpbl HETOUHbIX KOHLIEHTpaLui»

uenu: 3KCnepumeHTanbHo 3aKpenuTb MOHATUA O KOHUEeHTpauun BellecTsa u pacTBopa,
oTpaboTaTb HaBblKW pacyeTa KOHLEHTpaLuu BelwecTs B pacTsopax, onpegeneHuns
MaccoBo# 0NV BellecTsa B pacTBopax.

MeToauueckoe obecneyeHue:

Peakmuebi — XNopua HaTpusi, AUCTUNNMPOBaHHas BOAa.

O6opydoeaHue — Becbl NabopaToOpHble, MEH3ypKa, XMMUYECKWA CTakaH, CTeKnsHHas
nanouka, npobupku, WraTus

Wcnonbsyemas nuteparypa:

Xumusi  Ans npocdeccuit M CreuuanbHOCTeN  eCTECTBEHHOHAy4HOro npoguns:
yuebHuK/[O.C.MabpuansH, W.I.Octpoymosa, E.E.OcTtpoymosa, C.A.CnapkoB]; noa pea.
0.C.rabpuansHa. - 3-e uag., crep. - M.: "Akagemus”, 2014. - 384c.

Babkos AnekcaHap Bacunbesiy. ObLias 1 HeOpraHuyeckas Xumnst: y4eGH1K / A. B. babkos,
T. W. bapabaHosa, B. A. Morkos. - M. : FTOTAP-Mepua, 2013.-384 c.: un.

Xop 3aHaTHA:
1)UHCTpyKTax no Textuke GesonacHocT (cm. Mpunoxetue 1)
2) KpaTtkoe uanoxexue y4ebHoro matepuana.
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3)CamocTositenbHas paboTa CTyAeHTOB:

1. MpuUroToBLTE PACTBOP XNOPKAA HATPUA NO YCIIOBUIO 3aAa4u:
Kakyto Maccy xropuaa Hatpus U kakoit o6bem BoAbl Hafo B3STb ANSA NPUroTOBNEHUS

150 r 3%-ro pacTBopa xnopuaa HaTpus.
MocnenoBaTenbHOCTL AEACTBUIA:
1) MNpousseanTe HeobxoanMble pacyeTbl

2) MNpuBeauTe B paBHOBECHE HalUEYKN BECOB.

3) BaBecbTe paccuuTaHHylo Maccy conu.

4) C NOMOLLbI0 MEH3YPKN OTMEPbTE PaccuUTaHHbI 06beM BOAbI.

5) B xuMmuyeckom CTakaHe pacTBOpuTe cOfb B BOAe, Nepemeliusas pacTeop
CTEKISIHHON NanoYKoiA.

3acpukcupyiiTe, BCe BaliX AEUCTBUS NOCNEAoBaTeNlbHO B OT4YETE. OnuwuTte xop
BbIMUCNEHUI C pacyeTHLIMU hopmynamu.

2. Pewwre 3agauu:
1. BbluMcAWTE Maccy ruapokcuaa HaTtpusi M BoAbl, KoTopbie Tpebyiotcs Aans

npuroTosnexus 5 kr 10%-ro pacteopa?

2. OnpepenuTe Maccy asoTHOI KUCMOTbI, KOTOpasi COAEPXMUTCA B 250 mn eé pacTtBopa
¢ MaccoBoil Joneit pacTBopeHHoro BeliectBa 20% (MNOTHOCTb @30THOW KUCTOThI
cocrasnsiet 1,115 ricm®).

3. B 8,8 r BewjecTBa copepxutcs 1,2:10® monekyn. Yemy paBHa MonsipHas macca
aToro BellecTsa?

4. e conepxutcs Bonblue atomos kucnopoga: B 10 r kapboHaTa kanbuus unu B 10r
okcupa yrnepoaa (1V)?

5. Bo CKOMbko pa3 B 3eMHOIl KOpe aTOMOB xenesa Gorblie, YeM aTOMOB KpeMHUA?
MaccoBbie 40N KDEMHUS 1 Xeneaa B 3eMHOI Kope COOTBETCTBEHHO paBHbl 0,295 n 0,056.

6.Bbiuncnute maccy 12 nutpos meTaHa CHy npu H.y.

7.B 8,8 r BeulecTBa cogepxuTcs 1,2:10% monekyn. Yemy paBHa MonsipHas Macca 3Toro
BellecTea?

8.BbiuncnuTe Maccy KMcnopoaa, coaepxallerocs B 6,4 r METUNOBOTO cnupTa (CH30H).

9.BbiuncnuTe Maccy BoAopoaa, coaepxaiuerocs B 92 r ataHona (CoHsOH).

10.B anTeke Haxo[uUTCA PacTeop cynbdara MarHus C MaccoBoil Aoneit 40% maccoit
500r. GapmaLesT Ans NPUroTOBrEHUst pacTeopa Aobasun 70 r conu. Kakasi maccosast
fons ctana nocre Jo6asnexus conu.

4) CoobLyeHne gomaluHero saganus: [1] cp.20-22, [2] c1p.121-140, c.p.Ne1.5
TNa6opaTtopHo-npakTuyeckoe 3aHaTusi Ne 5

Tema: «Teopusi ANEeKTPONUTUYECKOA AnCcoLMaLmy.

Llenu: aKCNEpUMEHTanbHOe ONpefeneHne MPU3HAKOB MPOTEKaHUS PEeakuuii MOHHOTO
obMmeHa «0 KoHLa».

MeToamyeckoe obecneyeHue:

Peakmuebl: BOAA AMCTUNAWPOBAHHAsi, PacTBOP COMSHOM KMCMOThI, PacTBOP YKCYCHOA
KMCTIOTbI, PacTBOP CEPHOIl KUCTIOTbI, PpacTBOp rMApoKcWAa HaTpus (kanus), Xxnopua
aMmoHus (kp.), kapBoHaT HaTpus (kp.), pacTeop Cynbduaa HaTpus, pacteop cynbgaTa
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anioMuHIs, pacTBop Cynbdata Meaw, pacTsop kapGoHata HaTpusi, pacTeop auerara
HaTPVS, MHAMKATOPbI: NaKMYC CUHMUIA, cheHondTanenH.

O6opynosa|w|e: wTaTtume, ﬂpOﬁleKl/I, CNUpTOBKaA, CTEKNAHHbIE ManoYkun, NUNeTKN, Yallka
Ans cnuea.

Wcnonbayemas nureparypa:

Xumus Ans npodeccuii W CNeLnanbHOCTed  eCTeCTBeHHOHay4HOro npocuns:
yuebHuK/[O.C.MabpuansH, W.I.Octpoymosa, E.E.OctpoymoBa, C.A.Cnaakos];, noa pea.
0.C.rabpuansHa. - 3-e n3a., crep. - M.: "Akagemus", 2014. - 384c.

Babkos Anekcanap Bacunbesuy. O6Lasi 1 HeOpraH4eckas Xumus: yuebHuk / A. B. Babkos,
T. W. bapabaHoga, B. A. Monkos. - M. : [30TAP-Meaua, 2013. - 384 c. : un.

Xop 3aHATUA:

1)UHCTPyKTaX No TexHuke 6e3onacHocTy (cm. Mpunoxenue 1)
2) KpaTkoe uanoxenue y4ebHoro matepuana.
3)CamocTosiTernbHas paboTa CTyAeHTOB:

MpoBeanTe 3KCNEPUMEHT:

OnbiT Ne1. Peakuusi HeiiTpanuaaumnm

HaneiiTe B npobBupky pacTBopa ruapokcuga Hatpus W pobasbTe  pacTeBop
ceHondTanenHa. 3anuwure HabnioaeHus (useT pacteopa). K mony4eHHOMY pacTBopy
ManuHOBOrO LiBeTa 1o6aBbTe pacTBOp COMNsHOM KNCNoTbi 40 0becuBeunBaHns.

3anuinTe ypaBHEHUs Peakuny B MONEKYNADHOW W MOHHOI (MonHoe v KpaTtkoe) copmax.

HazosuTe BCe BewecTBa.

OnbiT Ne2. O6pasosaHue rasa

Haneite B npobupky pacTBopa kapGoHara Hatpua W nobasbTe (0CTOPOXHO!) pacTsop
consiHoi kucnoTbl. YTo HabniogaeTe?

3anuiunTe ypaBHEHUS Peakuny B MONEKYNADHON W MOHHO (nonHoe v KpaTkoe) copmax.

HasosuTe BCe BELLECTBA.

OnbiT Ne3. O6pasosaHne ocagka

Haneitte B npobupky pacteopa Cynbdara megu(ll) n pobasbTe pacTBop ruapokcuaa
HaTpus.

3anuwmnTe ypaBHEHUs peakumii B MONEKYNAPHON U MOHHOI (nonHoe v KpaTkoe) hopmax.

HasoBute Bce BeLlecTBa.

OnbiT Ne4. [leiicTeie KUCIOT U Lenoyei Ha MHANKaTopbI

Ha npeameTHOe CTEKNO HaHecuTe Ha HeKOTOPOM PacCTOsiHWM Apyr oT Apyra ase kannu
BOAbI 1 A06aBLTE K NEPBOVA Kanne NakMyc CUHMA, ko BTOPO —theHondranevH.

Kak M3MEHWNY OKPacKy MHAMKATOPbI? OTMeTbTE U 0GbsCHUTE HabnoaeHns.

Ha npeaMeTHOe CTEKMNO HaHecuTe Ha HEeKOTOPOM PacCTOsHUM Apyr oT Apyra ase kanniv
pacTBopa CONSHOW KUCMOTbI (yKCYCHOM KWCFIOTbl Mnn pacTsopa CEepHOM KUCTOTb) ©
nobasbTe k NepBoi Kanne nakmyc CUHWIA, KO BTOPOMN — cheHondTaneuH.

Kak M3MEHWMM OKpacky MHAMKATOPbI? OTMeTbTe HabnoaeHus.

Ha npeaMeTHOE CTEKNO HaHecUTe Ha HEeKOTOPOM PacCTOsHWM Apyr OT Apyra Ase kanmm
pacTBopa rugpokcupa Hatpus (rugpokcuaa kanus) u fobasbTe K NepBoW Kanne nakmyc
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CMHWIA, KO BTOPOI — (heHondTanemH. Kak uameHunu okpacky uHaukatopbl? OTmetbTe
Habnioaexus.

Cdenaiime 8bi800 0 delicmauu 800kl, Kucriom, wenoyel Ha UHOUKamopb!.

Odcbopmure oTyeT

HasBaHue Uro genaru | Yto Habnioganu | YpasHeHus | BbiBoabl
naGopaTopHoii peakumit
paboTbl

4) CoobuieHue fomalunero 3aaanus: [1] cTp.52-58, [2] cTp.163-168, c.p.Ne1.6
TNa6opaTtopHo-npakTuyeckoe 3aHaTue Ne 6

Tema: «vaponus conei»

Llenu: osHakoMneHWe C peakuusiMi rMaponusa pasfuyHbIX TWUMOB, B 3aBUCUMOCTU OT
npupoasbl obpasoBaHusi CONU, a Takke (haKTopbl, BAMSIOLME Ha CTeneHb ruaponusa,
3aKpenneHne HaBbIKOB COCTABMEHMS MOMEKYNSIPHBIX U MOHHbIX YpaBHEHWi, ypaBHeHui
rugponusa.

MeTtoauueckoe obecneyeHme:

Peakmuesl: Boaa AVCTUNNMPOBAHHAs, PacTBOP COMSHOA KMCMOTLI, PAcTBOP YKCYCHOW
KWCMOTbI, PacTBOpP CEpHOI KUCMOTbI, PacTBOp ruapokcuaa HaTpus (kanus), xnopua
amMmoHus (kp.), kapboHaT Hatpusi (kp.), pacTeop Cynbduaa HaTpusi, pacTeop cynbgata
anioMUHNs, pacTBop cynbdata Meau, pacTtBop kapBoHaTa HaTpus, pacTeop auetarta
HaTpUs, MHANKATOPbI: TAKMYC CUHWIA, (heHondTanenH.

O6opydoeaHue: WTATUB, NPOGUPKM, CNIUPTOBKA, CTEKMAHHbIE NanoYKM, NUNETKY, Yallka
Ans cnuea.

Wcnonbayemas nuteparypa:

Xvumusi  Ans  npoceccuit M cneunanbHOCTel  eCTeCTBEHHOHay4Horo npocuns:
yuebHuK/[O.C.MabpuansH, WU.M.Octpoymosa, E.E.Octpoymosa, C.A.CnaakoB]; noa pea.
0.C.rabpuansHa. - 3-e usg., crep. - M. "Akagemus", 2014. - 384c.

Babkos AnekcaHap Bacunbesuy. ObLuas n HeopraHu4eckas XumMus: y4ebGHuk / A. B. babkos,
T. W. Bapabatosa, B. A. Monkos. - M. : 30TAP-Meaua, 2013. - 384 c. : un.

Xopg 3aHATHA:

1)UHCTpyKTaX no TexHuke GesonacHocTu (cM. Mpunoxexue 1)
2) Kpatkoe uanoxexue yyebHoro matepuana.
3)CamocTosTenbHas paboTa CTyAeHTOB:

MpoBeanTe SKCNEPUMEHT:

OnbiT Ne1. Mmaponua coneit

A. HacbinbTe B Npo6upKy HECKOMbKO KPUCTANNOB X1opuaa aMMOHUS. Haneiite B npoBupky
ANCTUNNMPOBaHHOI BoAbl. TlaTenbHo pasmeluaite CTEKMSIHHOM Nanoykon coaepxumoe
npoBupKM 0 NONHOro pacTBopeHusi conu. [lobasbTe TyAa xe 3-5 kanenb nakmyca CUHero.
OTMeTbTe HabnioaeHus (kakas okpacka nakMyca CUHEro B pacTBOpe XNOpuaa aMMOHMS).
CocTaBbTe ypaBHeHWe rmaponuaa Conu.
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B. HacbinbTe B NpoBupKy HECKOMbKO KpUCTAINIIoB kapBoHaTa HaTpusi. Haneiite B npobupky
[UCTUNNMPOBaHHOW BoAbl. TwaTensHo pasmeLuaiiTe CTEKIIIHHOI Nano4koi CoAepXumoe
npoBupku A0 MOMHOrO PacTBOpeHusi comnu. MocmoTpuTe, BbiAEnseTcs N U3 pacTsopa
Kakoi-nubo ras. [lo6asbTe TyAa xe 3-5 kanenb eHongTanenHa. OtmeTbTe HabnogeHus

_(KaKOEa oKpacka QeHonQTanevma B pacTBope KagﬁonaTa HaTpwuA). CocraBbTe ypaBHeHue
rmaponusa conu.

OnbiT Ne 2. HeoBpaTumbiil rnaponus conen

A. Haneiite B npo6upky pactsopa cynbduaa HaTpusi. 3aTtem fobaBbTe B Ty Xe npobupky

pacteopa cynbdata aniomuHus. OCTOPOXHO MOHIOXalTe BblAensAioWweecs BeLecTBo.

OTtmeTbTE Haﬁmogewﬂ ‘KEKOB 3anax BeulecTsa. BblAensoulerocs rnpu CMeLLIEeHUN BOAHbBIX

pacTBopos cynbuaa HATPUA U CyNbaTa anioMIUHUS, U KaKOBbI arperaTHoe COCTOAHME !

UBEeT BTOPOro Habniogaemoro npoaykra peaKumw).SanwmwTe COOTBETCTBYIOUIME

ypasHeHua peakumu.

B. Hareiite B npo6upky pacTeopa cynbdara meau(ll). 3atem nobasbTe TyaAa Xe

pacTeopa kapGoHata HaTpusi. OTMeTbTe HabnioneHus (KakoBbl arperarHble COCTOAHMA 1
1l

uBeTa BeLlecTB, OGQESYIOQVIXCﬂ npu cMeLeHnn BoAHbIX pacTBOpoB cyanaTa meau ( n

KaQsOHaTa HaTgWillv 3anuwnTe COOTBETCTBYIOLNE YPABHEHUA peakumu.

OchopmuTte oTyeT

HasBaHue Uro penanu | Yto Habnioganu | YpasHeHusi BbiBOAbI
nabopaTopHOiA peakumit
paboTbl

4) CooblueHvne gomaluHero 3aganms: [1] cTp.52-58, [2] cTp.163-168, c.p.Ne1.6

NaGopaTopHo-npakTuyeckoe sanstue Ne 7

Tema: «Xumuyeckue peakuun. CyLHOCTb OKUCIIUTENbHO-BOCCTAHOBUTENbHbIX peakuuin»
uenu: 3aKpenuTb OCHOBHbIE XUMUYECKME MOHATUA W METOoAbl pac4eTos no XUMUYECKUM
ypaBHeHusiM, 0TpaboTaTb HaBblkM MPUMEHEHUS METOAa SMEeKTPOHHOro GanaHca Ans
ypasnweanwﬂ OKUCITUTENBHO-BOCCTAHOBUTENbHBIX peaKLlMI‘/‘L

MeToauueckoe obecnevenne: Tabnuua MCX3 [. W. Menpeneesa, Tabnuua
PacTBOPUMOCTY BELIECTB.

Wcnonb3yemas nutepartypa:

Xummsi  ans npodeccuii M CneumanbHocTel  eCTecTBEHHOHay4YHOro npocunsi:
yue6Huk/[O.C.Mabpuansan, W.I.Ocrpoymosa, E.E.OctpoymoBa, C.A.Cnapakos]; noa pea.
0.C.rabpuansna. - 3-e nag., crep. - M.: "Akagemus", 2014. - 384c.

Babkos Anekcanap Bacunbesuy. ObLas 1 HeopraHieckas Xumus: yuebHuk / A. B. Babkos,
T. . bapaGaHosa, B. A. lMonkos. - M. : TOOTAP-Meaua, 2013.-384 c.:un.

Xopa 3aHATURA:

1)MIHCTpYKTaX o TexHuke GesonacHocTy (CM. Mpunoxexne 1)

2) KpaTkoe uanoxerue y4ebHoro matepuana.

3)CamocTosiTensHas paboTa CTyAeHTOB:
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1. 3akoHuuTe onpegeneHus u npuseaute opmyny:

CKOpOCTb XMMUYECKOI peaKLmnm — 3T0

(g B srmemmcansscan [Monb/c]

Ha cKkopoCTb XUMWUYECKOIA peakUumn BrvseT:

Bce peakuuu fenstcs Ha obpaTuMble 1 HeoBpaTumble.

O6paTumble peakuum — aTo

HeobpaTtumbie peakuuu — aTo

OBpaTumMble peakuuu UayT A0 TOO MOMEHTa, NoKa He YCTAaHOBUTCS XUMUYECKoe
paBHoBecHe.

Xumuyeckoe paBHOBECHE — 3TO

Ha cMeLLeHe XMMUYECKOro paBHOBECUS BRIUSIIOT crieayroliue hakTopbl: KOHLEHTpaLus
BELLECTB, Temneparypa, AaBneHue.
2. 3anonHute Tabnuuy «BrnusHue YCNoBMI _peakuuum Ha CMelleHUe XUMUYECcKoro

aBHOBECUA»

BnusiHue yCI'IOBVIﬁ Ha cMmelleHue xumuqeckoro paBHoOBecHe peakuuu

UsmeHenue yCroBuiA peakumu BRusiHMe Ha CMelLeHMUe PaBHOBeCHS! |
KOoHLEHTpaLysi UCXO[HOTo MoBbilueHne
Sellima MoHwkeHne
MosbiweHne
Temnepartypa

MoxwxeHne
MoBbileHne

[asnexue
MoHwmwkeHne

3. YKaxuTe Kak CMECTUTCS XMMUYEckoe paBHoBecue B peakumax. OTeeT obocHyiiTe:
AN, +0; & 2NO-Q

1) Npu NOBbILLIEHU TEMNEPATYPbI:

2) npu yBenuyeHum KoHUeHTpaumm No:
3) npu yMeHbLueHun KoHueHTpauum NO:
4) Npy NOBbILLEHUN AaBNEHUs:

A2)CO, (r)+C (18) = 2CO(n)-Q

1) NpY NOHWXEHUN TEMNEPaTypbi:

2) Np¥ yMEeHbLLEHUN AaBNEHUSA:

3) Npn yMeHbLUEHWUM KoHLieHTpaumun CO:
4) npyu yBenu4eHum koHueHTpauum CO,:

4. Jononuute hpasbi:

MpuHumn Jle Watense:
OKMCNUTENBLHO-BOCCTAHOBUTENbHBIE PEeaKLn — 3TO peakuun
OkucneHue — 3To NpoLecc
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OkucnuTens -
BoccraHosuTernb -

5. YpaBHsiiTe MeTO4OM _3nekTpoHHoro GanaHca cnejyioume peakuni. Cpe 3t0
Heo6Xx0AMMO AONULINTE NPOAYKTbI PeakLmMit:

1) Na+H,0—NaOH+H,1

2) K+Hz0—KOH+....

3) HCH+MnO2—Clzt+MnClz+H20

4) HCIHKMnO4—Clz+ MnCla+..... +.....

4) CooblueHme fomaluHero 3ajanus: [1] cTp.224-24058, [2] cT1p.90-121, c.p.Ne1.7

NaGopaTtopHo-npakTuyeckoe 3aHaTve Ne 8

Tema: «CBOICTBA rafnoreHoB 1 UX COeANHEHNA»

Llenu: 3KCNEpUMEHTANbHO U3Y4WTb HEKOTOpble ceoictea ranoreHoB. OCBOMTb TEXHUKY
NPOBEAEHNs Ka4eCTBEHHbIX Peakuuil Ha ranoreHMa MOHbI, WU3y4nTb OKMCIMTENbHO-
BOCCTAHOBMTENbHbIE CBOWCTBA FaNoreHoB 1 UX BaXHeMLWMX CoeanHEeHH.

MeToauyeckoe obecneyeHue:

Peakmuebl: Hatpusi xnopua (kp.), CepHas kucrora (KOHLL.), pacTBOp HaTpusi Xnopuaa,
pacTBop HaTpusa 6pomuga, pacTeop Kanus iopmuza, pacteop HuTpaTta cepebpa, pacTeop
ammuaka, noa (kp.), Boaa AMCTUNNIMpOBaHHas, CrupT 3TUnOoBbLINA, xropodgopm (6eHson),
XropHas BoAa, yHMBepcaneHas nakmycosas Gymara.

O6opydosaHue — NpoGUPKW, NPeAMETHbIE CTEKNA, MUNETKY, Jallka Ans crvsa.
Wcnonbayemas nutepatypa:

Xumusi  ans  npodeccuit M CneuuanbHOCTed  eCTeCTBEHHOHay4HOro npocuns:
yuebHuK/[O.C.Mabpuanst, W.I.Octpoymosa, E.E.Octpoymosa, C.A.CnagkoB]; noa pea.
0.C.rabpuansta. - 3-e usg., crep. - M.: "Akagemus”, 2014. - 384c.

BaGkos AnekcaHap Bacurnibesny. ObLyasi 1 HeopraHudeckas xumus: yuebHuk / A. B. Babkos,
T. W. Bapa6aHoga, B. A. Monkos. - M. : 30TAP-Megua, 2013. - 384 c. : wn.

Xop 3aHATHSA:

1)MHCTPYKTaX MO TexHuke GesonacHocTy (cm. Mpunoxerue 1)
2) KpaTkoe nanoxenue y4ebHoro matepuana.
3)CamocrosiTenbHas paboTa CTyAeHTOoB:

1. [lposedume 3KcriepumMeHm:
BHUMaHME: BCE ONbITbl IPOBOAUTL B BbITSXKHOM Lukady!

OnbiT Ne 1. MonyyeHue ranoreHoBoAopoAos. MonyyeHne XnoposBoAopoAa.

B cyxyto npoGuUpKy BHECUTE HECKOMbKO KPUCTAMNINKOB KPUCTANINYECKOro Xnopuaa HaTpua
1 nobaBbTe KOHLEHTPUPOBAHHOW CEpHOM KUCMOTbI. BcnyunBaHue xnopuga Hatpus u
BblaenexHue rasa CBUAETENbCTBYIOT O NpoTEeKaHun peakuyuu. HOQHGCMTS K I'IQOﬁI/IQKe
CMOYEHHYI0 BOQOVI YHUBEpPCanbHYyO WHONKATOPHYIO ﬁyma Yy U OTMEeTbTE n3aMeHeHue eé
oKpacky. 3anuwuTe ypaBHeHue peakumi 06pasoBaHus XI0pOBOAOPOAA.

OnbIT Ne 2. KauecTBeHHble peakLun Ha WOoHbI ranoreHos
Ha Tpu npeameTHbIX CTekna nomectuTe no 1-2 Kanmne creayloumx pacTBopoB: HaTpus
xnopuaa, Hatpusi 6pomuaa, kanusa ioanaa. K kaxaomy pactsopy pobaebTe no 1 kanne
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pactBopa HuTpaTa cepeGpa. OTMeTbTe HabnioAeHUs, 3anuilMTe ypaBHEHMS peakuuu.
posepbme pacmeopumMocme MoMyYeHHbIX ocadkoe e pacmeope ammuaka. OtmeTbTe
HaGniofeHus, 3anuviuTe ypaBHEHUS Deakuun B MOMEKYNsSPHOW M _MOHHOR (monHoe u

KQaTKOe) QOQMEX,

OnbIT Ne 3. PacTBOPUMOCTb ranoreHoB B pasniyHbiX pacTeoputensx
Ha Tpu npeameTHbIX CTekna NOMEeCTUTE N0 HECKOMbKO KpUCTanmnukos wopa. MposepbTe
pacTBOpMMOCTL i0aa B BOAE [AUCTUIIIMPOBAHHOM, CNUPTE 3TUMOBOM, pacTBope Kanus

ioauaa. OTMeTbTe, B YEM XY)Ke BCEro pacTBopseTcs of, a B YeM nyduwe.

OnbiT N2 4. OkucnTenbHbIE CBONCTBA ranoreHos

B nepByto Npo6upKy NOMEeCTUTe pacTeopa kanusi HoAnAa, Bo BTOpyto — pacteopa 6pomuaa
HaTpusi. [lo6aBbTe HeBornblloe KONu4ecTso xnopocgopma (unu GeHsona). CunbHO
BeTpAxHUTe, OTMeTbTE HabnoaeHus. [Jobasbte B obe npoBupkK XNOPHO BOAbl U CHOBA
BeTpAxHUTe nx. OTMEeTbTe HabniofeHus. 3anuiunte ypaBHeHUA peakumit. K kakomy Tuny
OHW NpuUHaanexar?

OdopMuUTE OTYET MO NPOBEAEHHbBIM OMNbITaM:

Ne onbita Yro genanu | Yo Habnioganu | YpasHeHus BbIBOABI
peakumi

2. JononHume rpedrioXeHus:

K nogrpynne ranoreHos OTHOCATCS
CrioBo ranoreH osHa4yaeT
370 HasBaHWe BNemMeHTbl MOATPYNMbl Mofy4unu Gnarofaps Nerkoctu, ¢ KOTOpOW OHM
pearupytoT cO MHOTUMU MeTannamu, obpasys
Bce ranoreHbl UMEIOT CTPYKTYPY BHELLHEl 3NeKTPOHHOM 060Mouku

MoaTomy OHU nerko 3neKTpoH, obpa3ys YCTOWYMBYIO SMEKTPOHHYIO
o6onoyky HaumeHblumnit paguyc aroma B noarpynne — Y

Yy OCTarnbHbIX OH yBenu4usaeTca B pagy:
[anoreHbl — 04YeHb aKTUBHbIE ANEMEHTbI. OHu MoryT BNEKTPOHbI He
TONbKO y aTOMOB, KOTOPbIE WX NIErKO OTAAIOT, HO U Y WOHOB U Aaxe BbITECHATL Apyrue
ranoreHbl, MeHee akTuBHbIe, U3 UX COe/ZlVIHEHVIﬁ.

Hanpumep, BbITECHSIET XIOp M3 XNOpPUA0B, -
6pom u3 6pomunaos, a 13 iloanaos. Ho ioa BbiTecHsaeT 6pom 1 xnop
u3 Kucnopoacogepxatlumx KMCnoT u ux COneﬁ, B KOTOpbIX ranoreHbl 3apsHKeHbl
MONOXUTENBHO.

Mpu 0Bbi4HbIX ycrosusx Fz n C1z2— , Bra— L2 =
C yBernuyeHnem aToMHOIA Macchl OKpacka ranoreHos CTaHOBUTCS 60onee WHTEHCUBHOI — OT
6regHo-XenToin y [0 TEeMHO-KpacHo# Yy N TeMHO-

duoneToson y

3. BblnoniHume ynpaxHeHus:
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A) Hanucatb ypaBHeH!s peakuui B3aUMOENCTBUA ranoreHos ¢ KUCropoaom,

BOAOPOAOM, aKTUBHBIM MeTannom. CocTasute BMeKTPOHHbIN GanaHc.

B) [leiicTBMEM KaKuX rarioreHoB MOXHO BblAeNUTb cBoBoaHbI 6pom 13 pacTBopa Gpomuaa
kanus? Hanucatb YXP, ykasaTb OKUCIUTENb U BOCCTAHOBUTETTb.

B) Kak U3MeHA0TCA CUuNa KUCTIOT U OKUCTIUTESbHbIe CBOWCTBaA B psijax:

HCIO —HCIO; — HCIO3 — HCIO4 n HCIO — HBrO — HIO

OnULWUTE NPUYUHY UBMEHEHNS CUITbl KUCTIOT W paccTaBbTe KUCMOTb B opsake y6biBaHNA
KWUCNOTHbIX CBOMCTB. [laiiTe Ha3BaHUsA BCEM NPUBEAEHHbIM KucroTam:

4. Pewume 3adayu:
1) K pactsopy NaCl 6bin npunut n3bbitok pactsop AGNO3. B pesynbrate peakiuy sbinan

ocaaok maccoii 10 r. Ckonbko rpammos NaCl 6bino B pactsope?
2) Ckonbko rpammos KCIO3 MOXHO nony4nTs Npy NponyckaHuu xnopa Hepes 150 r 40%-ro
pactsopa KOH?

5. Ykaxume oKuc/iumesnb U 80CCMaHo8umesib 8 peakuusx:
1) 2Al + 6HCI — 2AICl3 + 3H;

okucnurernb , BOCCTaHOBUTEINb
2) HpS + HpSO03 — S + H0

okucnurens ; BOCCTaHOBUTENb
3) Hl + H804 — Iz + H2S + H0

okucnuTens ; BOCCTaHOBUTENb
4) 2KCIO3 — 2KCl + 30,

okucnurtenb ; BOCCTaHOBUTENb
5) HCl + MnO2 — Clp + MnClz + H20

okucnuTens ; BOCCTaHOBUTENb

6. Onpedenume, Kakue peakuyuu SeIsomes OKUCIUMEIbHO - 80CCMaHO8UMebHbIMU:
1) Zn + HSO4 — ZnSO4 + Ha

2) ZnS0O, + Na,CO3 — ZnCO; + NazS0O4

3) ZnClp + HS — ZnS + 2HCI

4)Zn+S — ZnS

5) ZnO + Hz — Zn + H0

4) CoobLieHne aomaluHero 3agaqus: [2] c1p.207-220 , c.p.Ne2.1.1

Na6opaTtopHo-npakTuyeckoe 3aHsTe Ne 9

Tema: «CBoiiCTBa XanbKOreHoB.»

Llenu: 3KCNEpUMEHTanbHO 3aKpenuTb CBOWICTBA COEAMHEHMI Cepbl (I, IV, VI), ocsoutb
TEeXHWUKY NPOBEAEHNS KAYECTBEHHOI peakLun Ha CynbaT-1oH.

MeToauyeckoe obecneueHue:

Peakmuenbl: cepHas kucnoTa (pa36.), UMHK (Kp.), MeaHas CTPyxXka (Ar Kycouku mezHon
NpoBOSIOKM), pacTeop GuxpomaTa kanus, pacTsop cynbtuga HaTpus, cynbcua Hatpus
(kp.), pacTeop cynb@ara MapraHua, pacTeop Cynb@ara LuHKa, pacTsop HUTpaTa CBUHLA,
pacTeop nepmaHraHara kanws, pactsop xnopuaa 6apusi.
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O60opydoeaHue: NPOGUPKM, LUTATUB, NMUNETKY, Yallika ANA cnusa.

Ucnonbayemas nutepatypa:

Xumus AN npodgeccuii M CneuuanbHocTed  eCTeCTBEHHOHAY4YHOro npocuns:
yuebHuK/[0.C.MabpuansH, W.I.Octpoymosa, E.E.OcTpoymoBa, C.A.CnapkoB]; noa pea.
0.C.rabpuansHa. - 3-e uaa., ctep. - M.: "Akagemusn”, 2014. - 384c.

Babkos AnexcaHap Bacunbesuy. O6Lias 1 HeopraHudeckas xumms: yqebHuk / A. B. Babkos,
T. W. bapabaHosa, B. A. Monko.. - M. : T30TAP-Meaua, 2013.-384 c.:un.

Xop 3aHaATUA:

1)UHCTpyKTax No TexHuke GezonacHocTu (cM. Mpunoxexue 1)
2) KpaTkoe uanoxexue yyebHoro matepuana.
3)CamocTosTensHas paboTa CTyAeHTOB:

MpoBeanTe aKCNEPUMEHT:

OnbiT Ne 1. OkucnuTenbHbIE CBOWCTBA CEPHOM KUCMOTbI
B aBe npobupky Haneiite pasbaBneHHON CepHol kucnoTsl. BHecuTe B nepsylo npobupky
2-3 rpaHynbl UMHKA, BO BTOPYIO - 2-3 ME/IHbIE CTPYXKKN (MM KYCOUKM MeJHOiA MPOBOMNOKM).

OTtmeTbTe HabnoaeHs. 3anuLinTe ypaBHeHUe peakumuu.

OnwiT Ne 2. BoccTaHoBUTESNbHbIE CBOWCTBA CYnbUTOB
B npoBupKy HareiiTe opaHxeBoro pacrsopa Guxpomara kanus u nobaebTe pa3baBreHHo
CepHOl KUCTOTbI. BHecuTe B NPOGMPKY HECKONbKO KPUCTanmnoB CynbuTa HaTpus.

OTtmeTbTe HabnoaeHus. 3anuiinTe ypasHeHUe peakLnm.

OnbiT Ne 3. MonyyeHne HepPacTBOPUMbIX CynbdUi0B
B npobupku Haneiite GecLBeTHbIX PacTBOpOB Cyrb(aToB MapraHua, uuHka u HuTpaTta
CBUHLA. 3aTeM B BbITSXXHOM LiKadpy B kaxayio npobupky AobasbTe pacTsopa cynbcuaa

HaTpus [0 BbinageHust ocaakoB. OTMeTbTe HabniofeHus. 3anuINTe YDaBHEHNA PeakLnm.

OnbiT Ne 4. BoccTaHoBUTENbHbLIE CBOWCTBA CyNbdhUA0B

B npo6upky HaneiiTe crnaboro pacTeopa nepMaHraHaTa kanus u nobasbTe pasbaBneHHon
CepHoIi KUCTOThI, Aanee AobasbTe Mo Kannsm pactsopa cynbuaa Hatpus. OTMeTbTe
Habniogexns. 3anuiunTe ypasHeHUe peakLum.

OnbiT Ne 5. KauecTeeHHasi peakuus Ha cynbdar uoH

Ha npegmetHoe cTekno nomectute 1-2 kannu pasbaBneHHoM CepHON KMcnoTbl (Mnn
pacTeop HaTpusi cynbdata) v fobasbTe 1 kannio pacteopa xnopuaa 6apusa. OTmeTbTe
HaBMiofieHns, 3anuiuMTe YPABHEHUs Deakumu B MOMEKYNADHOA M WOHHOA (nonHoe u

KpaTkoe) hopmax.

OQOQMMTG OTYET NO NPOBEAEHHBIM ONbiTaM:

Ne onbiTa Yro aenanu Uro HaGniopanu | YpasHenusi | BbiBoabl
peakuui
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3aHecuTe AaHHble Mo onbiTam B Tabnuuly, copmynupyiTe BbIBOAbLI.

4) CooblueHne aomaluHero 3aaaHus: [2] ctp.221-239 , c.p.Ne2.1.2
TNa6oparopHo-npakTuieckoe 3aHsitue Ne10

Tema: «CsoiicTea coeguHeruii IV, V rpynnbl rnaBHoi nogrpynmbi»

Lienu: aKCnepuMeHTanbHO N3y4uTb XMMUYECKNE CBOICTBA HEKOTOPbIX COEAVHEHM asoTa,
doccopa W yrnepoaa, OCBOUTb TEXHUKY NPOBEAEHUS KadeCTBEeHHbIX peakuuii  Ha
onpeneneHne docdat NoHa, HUTPaT NOHa, MOHa aMMOHNSA U kapOoHaT noHa.
MeTtoauyeckoe obecneyeHue:

Peakmuebl: XNopui aMMmoHusi (Kp.), pacTBop Xropuja aMMOHWs, PpacTBOp Lenouu,
pacTBOp HWTpaTa HaTpusi, PacTeop AudeHUnamuHa B KOHLUEHTPUPOBAHHOW CepHOW
Kkucnote, pacTeop coccata Hatpus (Mnu pacTBop ruapococdaTa HaTpusi), pacTeop
HuTpaTa cepebpa, heHondTanenHosas Gymaxka (MW yHuBepcanbHas WHAMKaTOpHas
Gymaxka), Mer, ruapokapGoHaT HaTpus (kp.), consHas kucroTa (pasb.), pacTeop xnopuaa
Gapusi, pacTBop Cynbcdata Meau, pacTsop XNopuaa anioMuHUs, pacTeop kapboHaTa
HaTpus, APEBECHbI Yronb (UNU aKTUBMPOBAHHBIA yronb), NoAKpalleHHas BoAa, pacTeop
nepmaHraHaTa Kanus.

O6opydoeaHue: NPOGUPKM, NpeaMETHbIe CTeKNa, NUMNETKM, CIMPTOBKY, Yallka ANA crvBea.
Wcnonb3yemas nutepatypa:

Xumusi  ans npodeccuii M CrieuManbHOCTell  eCTEeCTBEeHHOHay4Horo — mpoduns:
yuebHuK/[O.C.MabpuansH, W.r.Octpoymosa, E.E.Octpoymosa, C.A.Criagkos]; noa pes.
0.C.rabpuansHa. - 3-e u3g., crep. - M.: "Akagemus”, 2014. - 384c.

Babkos Anekcanap Bacunbesuy. ObLuyas v HeopraHuieckas xumus: yuebHuk / A. B. Babkos,
T. W. bapa6aHoea, B. A. Monkos. - M. : TOOTAP-Meana, 2013. - 384 c. : wn.

Xop 3aHATHSA:

1)MHCTpyKTaX no TexHuke GesonacHocTy (cm. Mpunoxetue 1)
2) Kpatkoe usnoxeHue y4ebHoro matepuana.
3)CamocrosiTenbHas paboTa CTyAEHTOB:

[poBeauTe 3KCNEPUMEHT:
CBOICTBa CONeil aMMOHMUS (ONbIThl NPOBOANTL B BLITAXHOM wkady!)

OnbIT 1. Bo3roHka xnopuaa aMmMoHWs.

B npo6upky BHecUTe HeBONblLOe KOMMYECTBO KPUCTANIIMUECKOro Xnopuaa ammonms. Ha
Kpaii NpoBMpKN MOMECTUTE BraxHyl eHondTanemHosyo Bymadky (Mnu BnaxHyto
yHUBEpCanbHYI0 MHAVKATOPHYIO GYMadKy), SHepPruyHo Harpeiite. OBpaTute BHUMaHWe Ha
nosBrieHne __ okpacku _ ceHondTanenHa  (M3MEHeHMe  OKkpacku  yHWBEpCanbHO

MHAMKaTOpHOW BymaXkku), @ 3aTemM Ha MCYEe3HOBEHWEe OKpacku. 3anuiuuTe ypasHeHue
peakumnn. CaenaiTe BbIBOA.

OnbiT 2. KayecTBeHHas peakunsi Ha MOH aMMOHUSA.
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B npobupky nomectuTe pacTBOp Xnopuaa amMOHUS, nobasbTe KOHLEHTPUPOBAHHOIO
pacTBopa LEenoyu, Ha kpail NpoBMpKI NOMECTUTE BRaXHYI0 theHondTanenHoByo Gymaxky
(Mnn BNaXHYIO YHUBEPCAmbHYIO MHANKATOPHYIO ByMadkKy), SHEPriiHO Harpeiite. 3anuwnre

ypaBHeHue peakuum 8 MOMEKYNAPHOA U MOHHOIA (MONHOE U KpaTtkoe) hopmax.

OnbiIT 3. MMAPONKU3 coneil aMMOoHMS.
Ha npeaMeTHOE CTEKNo NMOMECTUTE YHUBEPCAMbHYI0 MHAMKATOPHYO ByMaxky U kanHute

Kanno pacTteopa xnopuaa ammoHus. KakoBa peakuus pacTBopa? OTBeT nosicHute Ha
npumepe peakLy ruaponunsa.

OnbIT 4 KayecTseHHas peakuys Ha HUTPaT-oH

Ha npeameTHoe cTekno nomectute 1-2 kannu pacrteopa HUTpaTa HaTpus (unu pacteopa
HUTpaTa kanus) U AobasbTe 1 Kannio pacTteopa AudeHunamuHa B KOHLIEHTPUPOBAHHO
cepHoii kucriote. OTMeTbTe HabnioAeHus.

OnbIT 5. KayecTBeHHas peakuus Ha ocgaT-uoH

Ha npeameTHoe cTekno nomectute 1-2 kannu pacresopa ¢occata HaTpUs (Unu pacteopa
ruapodoccata HaTpus) U aobasbTe 1 Kanno pacTBopa HUTpaTa cepebpa. OtmeTbTe
HaBniofeHus, 3anuiIuTe ypaBHeHWe peakuui B MOMeKynspHoh u WOHHOI (nonHoe un
KpaTkoe) hopmax.

OnbIT 6. BaaumopeiicTeue kapboHaToB 1 rMApokapboHaToB C KucnoTamu

A. B npobupky nomecTuTe kycouek Mena n no6aBbTe pacTBOP COMSHON KUCMOTHI.
OTMeTbTe HaBioAeHUs. 3anuwnTe ypaBHeHWe Deakuuu B MONEKyNApHOW W WOHHOM
(nonHoe u kpaTkoe) dhopmax.

B. B npo6upky nomectute Heborblioe KONM4YecTBO kpuctannuieckoro ruapokapboHaTa
HaTpus 1 AoGaBbTe PaCTBOP CONMSHON KUCMOTbI. OtmetbTe Habniogenus. 3anuwure

ypaBHeHue peakuun B MOMEKYNAPHOMA N MOHHOIA (NOHOE W KPaTKOE, copmax.

OnbiT 7. OcoBeHHOCTM B3auMoaencTeus kapboHaToB C CONAMU MeTanos

A. B Tpu npobupku Haneiite pacTBOpbl xnopuaa 6apus, cynbdara meau, xnopuaa
anioMmnHus 1 fobasbTe pacTBopa kapGoHaTa HaTpusi, OTMeTbTe Habniogexus. 3anuunte
ypaBHeHue peakLmin B MONeKyNAPHOA U UOHHO (MoNHoe 1 kpaTkoe) hopmax.

B. Ancopbuus yrnem BeLecTs 13 pacteopa

[lpeBecHbIi yronb (MNu aKTUBUPOBaHHbIN Yronb) U3MEnbYMTe B CTynke 1 romecTuTe B ABe
npobupku. 3atem B nepsylo AoGaBbTe MOAKPALUEHHYIO BOAY, BO BTopylo — cna6oro
pactBopa nepmaHraHata Hatpus. TuarensHo BaBonTaiite, oTdunbTpyiite. CpaBHuTe
punbTpaThl ¢ NepBoHayanbHbIMU pacTBOPaMi. O6paborTaitTe GuUILTP C OCTaBLUMMCH
yrnem ropsdeii Bogoi. OTmeTbTe HabnioAeHUs. CpenaiiTe BblBO4 O TOM, YTO Takoe

apcopbuus u gecopbums.

OQOQMMTE OTYET M0 NPOBEAEHHbIM OMNbiTam:




image19.jpeg
19

Ne onbiTa | Yro genanu Yro Habniopanu  YpaBHeHus BbiBoAb!
peakumin

3aHecuTe AaHHbIE N0 ONbITaM B TabnuLly, CHOPMYNMPYITE BbIBOALI.

4) CoobLueHne AOMaLLHEro 3agaHua: [2] cTp.241-263, 267-285 , c.p.Ne2.1.3, 214

Na6opaTtopHo-npakTuyeckoe saHsTue Ne 11

Tema: «CBoiicTBa COeAMHEHNI ariemMeHTOB |I| rpynnbl rNasHOM NOArpynMbl»
Lienu: SKCNEPUMEHTANbHO M3Y4NTb XMMUYECKNE CBOCTBA HEKOTOPbIX coeauHeHuit 6opa un

antoMUHUSA, 0CBOUTL TEXHUKY Ka4yeCTBEHHOro onpeaeneHns TeTpaﬁopaT-aHmHa N KaTuoH
antoMnHnA.

MeTtoamyeckoe obecneyeHue:

Peakmuesbi: kucnota 6opHas (kp.), BoAa O4ULLEHHASs, CNMPT 3TUIOBLINA, 6ypa (kp.), cepHas
kucnoTa (KOHL.), rpaHynbl anioMuHUs (Mnu aniomuHnesas conbra), consHas kucrioTta
(pasb.), cepHas kucrota (pas6.), pacTBOP WENoyMn, Xnopua antoMnHs..

O60opydoeanue: NpoGuUpKK, hapdopoBbIe YaLLki, CIMPTOBKM, Yallka Ans cnvsa

Wcnonb3yemas nutepatypa:

Xvumusi  ansa  npoceccuii M CneunanbHOCcTed  ecTecTBeHHOHay4Horo npoduns:
yueGHuK/[O.C.MabpuansH, W.I.OcTpoymosa, E.E.OcTpoymosa, C.A.CnagkoB]; noa pea.
0.C.ra6puansHa. - 3-e u3a., ctep. - M.: "Akapemusi”, 2014. - 384c.

Babkos AnekcaHap Bacunbesuy. ObLias 1 HeopraHnieckas Xumns: yuebHuk / A. B. Babkos,
T. W. BapabaHosa, B. A. lonkos. - M. : FTOOTAP-Meaua, 2013. - 384 c. - wn.

Xop 3aHATHA:

1)MHCTpYKTaX No TexHuke GesonacHocTy (cm. Mpunoxetue 1)
2) KpaTkoe nanoxerue y4ebHoro matepuana.
3)CamocrosiTenbHas paboTa CTyAeHTOB:

MNpoBeauTe KCNEPUMEHT:

OnbIT 1. PacTBOPMMOCTb GOPHOM KACMOThI B pasnniHblX pacTBOpUTensax

B Tpu npobupku nomecTute HeborbLIoe KONM4ecTso KpucTannu4eckoint GOPHOM KUCIOTbI.
B nepsylo fo6aBbTe XOMOAHOW BOAbI OYMLLEHHOW, BO BTOPYIO — CNMpTa 3TWUIOBOrO, B
TPETbIO — ropsyei Bo/ibl O4MLLEHHON, OTMEeTbTe, B YeM XyXe BCero pacTBOpPAETCs 6opHas

KUCroTa, a B Yem ny4diie.

OnbIT_2. KayecTBeHHas peakuus Ha GopaTt — NoH
B ¢hapchoposyto ualluky MOMECTUTE KpucTaniuku 6ypbl, A06aBbTe KOHLIEHTPUPOBAHHOM
CEPHOVI KWCNOTbI, 3aTem cnupta 3TWIOBOrO U noaoXruTe. OTtmeTbTE HEGJ'IIOQEHVIH n

3anuwnTe ypaBHeHne peakuwm.

OnbIT_3. AM(OTEPHbIE CBOCTBA anioMUHUA
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A.B npoBupky nomectuTe rpaHyny anioMuUHUS WK Kycouek anioMuHueBoin donbru n
npuneiite pasbaBneHHOW CONSHOW KWUCroTbl. OTMeTbTe HabniogeHus W sanuuinte

ypaBHEHWUe peakLmnm.

OnbIT MOBTOPUTE C PacTBOPOM CEpHOIl KUCMOTh. OCTOPOXHO Harpeite Te npobupku, B
KOTOPbIX HE NPOUCXOAUT B3aUMOAENCTBIUE aniOMUHUA C KUCIOTOM. OTMeTbTE HabnoaeHus
1 3anULINTE YpaBHEHWUS PeaKLmnm.

B.MomecTuTe rpaHyfy aniOMUHUS UMK KyCOueK antoMUHUEBOW conbru B NpoBupky ©
npuneiiTe pacTeopa ruapokcuaa Hatpus. OTMeTbTe HabnioaeHNs 1 sanuWnTe ypasHeHue

peakuuum.

OnbiT_4. AMoTepHblE CBOCTBA rMAPOKCHAA antoMUHUSA
MonyunTe peakuueii o6MeHa rMapOKCUA arioMUHUS U MPOBepbTe ero pacTBOpUMOCTbL B
pa3BaBneHHoit CONsIHOM KUCroTe 1 3bbiTke Lienoyn. OTMeTbTe HabnAeHs U 3anuunte

ypaBHeHus peakunu.

OQOQMMTE OTYET MO NPOBEAEHHbIM OMbiTaM:

Ne onbiTa Yo penanu Yro Habnioganu [ YpaBHeHus BbiBoab!
'Eeaxuuﬁ

3aHecuTe [aHHble Mo onbiTam B Tabnuuy, cdaopmynupyme BbIBO/bI.

4) CoobLyeHue JomaluHero 3afanus: [2] cTp. 286-296 c.p.Ne2.1.5

NaGopaTtopHo-npakTuyeckoe 3aHaTve Ne 12

Tema: «CBOWCTBA COEIUHEHWII S- 1 d-3MEMEHTOB rMaBHbIX U MOBOYHbIX NOArpynM»

Llenu: BKCNepuMeHTanbHO U3y4nTb XUMUYECKUe CBOICTBa HEeKOTOPbIX COep,MHeHVIﬁ
MarHusi, kanbuus, HaTPUSA U Kanusi, OCBOUTL TEXHUKY Ka4yeCTBEHHOro onpeaeneHusi MOHOB
MarHus, Kanbuus, HaTpUsa 1 Kanus.

MeTtoaunueckoe obecneyeHue:

Peakmuebi: pacTsop cyrnbara MarHus, pacTeop ammuaka, pacteop Xnopuaa aMmmoHua,
pacTeop ruapococdata HaTPUs, PacTBOp XNopuaa kKanbLus, pacTBoOp okcanara aMMoHMA,
pacTBOP YKCYCHOM KMCMOTHI, PacTsop COMAHOW KUCMOTHI, BOAA AUCTUNMMPOBAHHAA,
MeTannuyeckuii HaTpuin (Unu kanuit),cheHondTanewH, pacTeop HaTpus xnopuaa, pacTeop
kanusi xropuaa, pacteop cynbgata meau (Il), XenesHblii rBo3ab, MeAHas npoBsonoka,
pPacTBOP a30THOW KUCMOTbI, KOHLEHTPUPOBAHHbIA PacTBOP a30THOW KUCMOTbI, pacTsop
wenoumn, pacteop xentoil kpossiHoii conu KyFe(CN)e], pactBop HuTpata cepebpa,
pacTBOp COMSIHON KWUCMOTbI, LMHKOBASA Mbiflb, PAcTBOP cynbcaTa LuHKa, pacTBop HUTpaTa
pTyTu (1), pacteop Hutpata pTyTH (ll), pacTBop kanus oauaa.

0O60pydoeaHue: NPOBUPKM, CNMPTOBKY, rpuceni, XUMUYECKMNIA CTaKaH.

Wcnonbayemas nuteparypa:
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Xumms  Ans  npodeccuii M CneuuanbHOCTeid  eCTecTBeHHOHay4Horo npocuns:
yuebHuK/[O.C.MabpuansH, W.I.OcTpoymosa, E.E.Octpoymosa, C.A.Cnaakos], noa pea.
0.C.rabpuansHa. - 3-e uag., crep. - M.: "Akagemus", 2014. - 384c.

Babkos AnekcaHap Bacunbesuy. O6Las 1 HEOpraHUeckas Xumuns: yuebHruk / A. B. Babkos,
T. W. Bapaba+osa, B. A. Monkos. - M. : 90TAP-Megaua, 2013. - 384 c. : un.

Xop 3aHATURA:

1)MHCTpyKTaX Mo TexHuke GesonacHocTy (cm. Mpunoxehne 1)
2) KpaTkoe u3roxeHue y4ebHoro matepuana.
3)CamocTosTenbHas paboTa CTyAEeHTOB:

I'Ip_oaggm'e SKCNEPUMEHT:

OnbiT_1. KayecTBeHHas peakuus Ha NoH MarHus
B npoBupky nomecTuTe pacTBop cynbdata Marhus v fobasbTe pacTBOp ammuaka,
pacTBop xnopuaa aMMOHUs 1 pacTeop ruapococcpata Hatpus. OTMeTbTe Habnoaenus u

3anuwinTe ypaBHeHue peakuuu B Monegynﬂpnoﬁ W WOHHOMW (MONHOE W KpaTkoe QOQMBX,

OnbIT_2. KayecTBEHHan peakuus Ha NOoH Kanbuus

B npobupky nomecTute pacTBop XiopuAa Kanbuus u pobaBbTe pacTBOp oOkcanara
ammoHusi. MpoBepbTe PaCTBOPMMOCTL BbiNaBLUEro ocajka B pacteope COMAHOW KUCMOThI N
pacTBOpe YKCYCHOIA KUCHOThl. OTMeTbTe HabMioAeHNA U sanuunTe YpaBHeHUA peakLin B
MOrekynspHOM 1 MOHHOI (NONHOe 1 KpaTkoe) hopmax.

OnbiT_3. CBOICTBA LWENoYHbIX MeTanios

B XMMWYECKU CTakaH C BOAOI NOMECTUTE KyCOYeK MeTanim4yeckoro HaTpus (unmn kanus).
OcTtopoxHo! OBbaAcHUTE MpoucxoAsLiee. Mocne nomHOro B3auMOAENcTBMs, K
nonyyeHHoMy pacteopy AobaebTe 1-2 kannu vHaukatopa dexondTanenHa. OTmMeTbTe
HabnogeHus U sanuwinTe ypaBHeHusa peakuuu.

OnbIT_4. KayecTBeHHas peakuus Ha VOH HaTpus

Peakuus NpoBOANUTCA Ha rpudene.

puchent TWATENbHO MpoOKanuTe B MNaMeHN CMMPTOBKM, 3aTem onycTute rpucbens B
pPacTBOP COMSHOM KUCTOTBI M ONATb npokanuTe. CmouuTe rpucbent pacTBOpPOM Xrlopuaa
HaTpus ¥ BHecuTe B nnams CNUPTOBKM. B _Kakoit uBeT okpacunocb nnama? Cpenaire
BbIBOA.

OnbiT_5. KauecTBeHHan peakuus Ha NOH Kanus

Peakums npoBoANTCS Ha rpucene.

Mpuchenb TaTeNbHO NpokanuTe B MiaMeHn CrMPTOBKY, 3aTem onycTtute rpucens B
pacTBOp COMNSHOM KMCIOTbI U ONSATL Mpokanure. Cmouute rpudens pacTBOpPOM Xropuaa
Kanus W BHECUTE B Nnams CrMPTOBKM. B KkakoW LBET OKpacuioch nnama? Cpenaitte
BbiBOA.

OnbIT_6. MNonyyexne mean
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B npobupky NOMECTUTe HaChiliEHHbIi pacTBOp Cynbdara Mmeau (1) m onyctute
npeABapuUTenbHO OUMLEHHbIA HaXaauHoi Bymaroi enesHbln reosgb. OcTaBbTe Ha

HECKOMbKO MUHYT. OtmeTbTE HaﬁﬂiOAeHMR W 3anuiunTe ypaBHeHue peakLinm.

OnbiT_7. BaaumopeiicTene Meam ¢ a3oTHOIA KUCNOTOI

A. B npoBupky nomecTuTe kycouek MeHOi NpoBoroku 1 AobasbTe pas6aBneHHoO
a30THOW KucrnoTbl. OTMETbTE HabNAEHNA U 3anulunTe ypaBHeHWe peakuuu.
B.0nbIT NPOBOANTCS B BbITSHKHOM Lukady! B npobupky nomectute Kycouek
Me/IHOi# NPOBOMNOKY 1 A06aBLTE KOHLEHTPUPOBAHHO a30THOI KUCMOTbI. OTmeTbTe

HaGnPOgeHVIR W 3anuiinTe ypaBHeHue peakLin.

OnbiT_8. MonyyeHue ruapokcuaa meau (11) u uayueHme ero cBoMCTs
W3 umeloLmnxcs peakTMBOB peakuueit obmeHa nonyyute ruapokeus Meau (Il). OtmeTbTE
HabniogeHvst W 3anuwuTe ypasHewue peakuuu. OCTOPOXHO HarpeiiTe coaepxumoe

I'IDOGI/IpKM. OTmeTbTe NpoucxoasLlne N3MeHeHUa 1 sanuuinTe ypaBHeHve peakLmnn.

OnbIT_9. KayecTBeHHas peakuusi Ha UOH Meaun
B npobupky nomecTute pacteop cynbcdarta meau (ll) u poGaseTe pacTBOp XenToi

KkpoBsaHoil conu K4[Fe(CN)6]. OTMeTbTe HabniofeHUs W 3anumMTe ypasHeHue peakuumu B
MONEeKynApH NnonHoe n KpaTkoe opmMmax.

OnbiT_10. KayecTseHHas peakuus Ha WoH cepebpa
B npoBupky nomectuTe pacTeop HuTparta cepebpa u pobasbTe PacTBOp CONAHOM
kucnotel. OTmeTbTE Haﬁmoneumz n 3anuwiuTe YypaBHeHue peakuun. nposepb're

pacTBOPUMOCTbL OCajka B pacTsope aMmmuaka. OtmeTbTE npoucxoasume U3MEHEHUA "
3anuLINTe ypaBHeHMe peakLmi B MONeKyNAPHOIA 1 MOHHOM (NONHOe W KpaTkoe) hopmax.

OnbIT_11. OTHOLUEHWE LMHKA K KUCNOTaM 1 Lwenoyam
B fgBe npobupki nomecTute HeBonbLUoe KONM4ecTeo LMHKOBOI Nbinu. B oziHy npoBupky
no6aBbTe PacTBOP CONSHON KUCTOThI. B Apyrylo npo6upky — pacTeop Lieno4u. Mpobupky

€O Lienoybio crerka Harpeiite. OTmeTbTe HabnoaeHnsa 1 3anuLinTe ypaBHeHna peakumnm.

OnbIT_12. KayecTBeHHas peakuus Ha WOH LinHKa

B npo6upKy nomMecTuTe pacTeop Cynbdara uuHka 1 fo6aBbTe pacTBOP KENTON KPOBAHOM
conu KyFe(CN)g]. OTmetbTe HabniogeHus W 3anuiiute ypasHeHWe peakuum B
MOnekynsSPHOI 1 MOHHOW (MOMHOe U KpaTKoe) hopmax.

OnbIT_13. KauectBeHHast peakums Ha uoHbl ptyTy (1), (1)

A. B npoBupky nomecTute pacTBop HUTpaTa pTyTi (I) n fobasbTe pacTeOp MoAuAa Kanus.
OTMeTbTe HabriogeHus W 3anuiumTe ypaBHEHue peakuuu B MOMeKynsipHO W WOHHOW
(nonHoe u kpaTkoe) chopmax.
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B. B npo6upky nomMecTute pacTBop HUTpaTa pTyTy (Il) m fobaBbTe pacTsOp MoAMAA Kanus.
OTMeTbTe HabnioAeHust U 3anuwuTe ypaBHeHue peakuun B MOnNEKynsipHON W WMOHHOW
(nonHoe n kpaTkoe) opmax.

OdhopmUTE OTHET M0 NPOBEAEHHbIM ONbITaM:

Ne onbiTa ['Yro penanu Uro Habriioganu = YpasHeHus BbiBoab!
peakumit

3aHecwTe AaHHbIE M0 ONbITaM B Tabnuly, ChOPMYNMPYATE BLIBOALI.

4) CooblueHve AomallHero 3afanms: [2] cTp. 297-313 ,C.p.Ne2.2.1,2.2.2

Ta6opaTopHo-NpakTu4eckoe 3aHaTme Ne 13

Tema: «XuMUYECcKne CBOICTBa XpoMa 1 MapraHua»

Llenu: JKCnepumeHTanbHO n3yunThb XUMUYECKNE CBOWCTBA HEKOTOpbIX Xpoma 1 mapraHua.
MeToauueckoe obecneyeHue:

PeakTMBbI: pacTBOp AWXpomara kanws, pacTBOp Xpomara Kamusi, pacTsop CepHoi
KUCMOTbI, PacTBOp kanus #oawaa, pacTBop LWeno4u, pacTtsop cynbcata mapraHua,
pacTsop nepmaHraHaTa Kanus, pacteop cynbdwwa HaTpus, BoAa OYunLLEeHHasn.
OGopygoBaHue: NPOGUPKM, MUNETKY, Yallka Ans crvea.

Wcnone3yemas nuteparypa:

Xumus Ans npodeccuii M CreunanbHocTel  ecTecTBeHHOHay4HOro npocunsi:
yuebHuk/[O.C.MabpuansH, W.I.Octpoymosa, E.E.OctpoymoBa, C.A.Cnaakos]; noa pea.
0.C.I'abpuansHa. - 3-e u3f., cTep. - M.: "Akapemus”, 2014. - 384c.

BaGkos AnekcaHap Bacurnibesuy. OBLias v HeOpraHM4eckas X Mus: y4eGHIK / A. B. babkos,
T. W. BapabaHosa, B. A. Monkos. - M. : TOOTAP-Meaua, 2013.-384 c.:un.

Xop 3aHATUA:

1)UHCTpyKTaX no TexHuke 6esonacHocTi (cm. Mpunoxenne 1)
2) KpaTkoe uanoxerue y4ebHoro matepuana.
3)CamocTosiTenbHas paboTa CTyAEeHTOB:

[poBeauTe 3KCNEPUMEHT:

OnbiT 1. OkucnuTenbHbIE CBOWCTBA AUXPOMATOB
B npo6upky nomMecTuTe pacTBop Auxpomara kanus n no6aBbTe pacTBOpa CepHOM KUCIOTbI
u pacteopa kanus foaupa. Onpepenure Tun [aHHOI peakuun. 3anuinte ypasHeHue

peakuun, cocTaBbTe aﬂeKTQOHHbII.I‘I GanaHc.

OnbiT_2. [lepeBoj XpOMaToB B AUXpoMaThl
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B npoGupky nomecTute pactopa xpomaTta kanus u fobGasbTe pa3baBneHHoil CepHoii
KucnoThl, Kak uamenutcs okpacka? K nonyyeHHoMmy pacteopy AobasbTe pacTBopa

wenoyu. OTmeTbTE HaﬁﬂlOQeHMH W 3anuLunTe ypaBHEeHUsi peakuuu.

OnbiT 3. Monyyexne 1 ceoiicTBa ruapokcuaa mapradua (I1) v ruapokcuaa maprasua (Iv)

B npobupky nomectuTe pacTeop cynbgata mapraHua u nobaBbTe pacTBOp LUENoYun.
OTmeTbTe HabrioAeHWs W 3anuuuTe ypaeHeHue peakuuu. OBpaTtute BHUMaHue Ha
W3MEHEeHWs:, Npoucxofsiuve C ruapokcuaom mapraxua (Il) Ha Bosgyxe. 3anuwute

ypaBHeHue peakuuu.

OnbIT_4. OKucnuTENbHbIE CBONCTBA NEPMaHraHarta kanusa

B Tpu npobupku Haneiite pactsopa nepmaHraHara kanus. B oaHy npobupky nobaebte
KOHLIEHTPMPOBAHHON CEepHOI KWUCMOTbI, B APYryl0 — KOHLEHTPUPOBAHHOrO pacTeopa
Llernoun, a B TPeTbio — BOAbI OYULLEHHOI. 3aTeM BO BCe npobupku aobaebTe pacteopa
cynbuTa Hatpusi. OTMeTbTe HabMIoAEHUs W 3anunTe YpaBHEHWS pPeakuumu, COCTaBbTe
3MNEeKTPOHHbI BanaHc.

OdhopmMuTe OTYET MO NPOBEAEHHbIM OMbITaM:
Ne onbiTa Yro penann Yro Habriroganu  YpaBHEHUS BoiBoab!

peakuuin
3aHecuTe [aHHbIe No onbiTaM B Tabnuuy , chopMynupyiiTe BoiBOAbI.

4) CooblyeHne AomaluHero 3aaanus: [2] cTp. 321-323 ,c.p.Ne2.3.4

Na6opaTtopHo-npakTuyeckoe 3aHatue Ne 14

Tema: «Xumuyeckne CBOWCTB Xenesa»

Llenu: aKcnepuMeHTanbHO 3aKpenuTh CBOWCTBA COBAUHEHWIA Xenesa (1) n (), ocsoutb
TEeXHUKY NPOBE/EHNSA KAaYECTBEHHOI PeakLun Ha UOH xenesa (1) n voH xenesa (Ill)
MeToauyeckoe obecneyeHue:

Peakmuenbi: pacTBop Ccynbgara xenesa (Il), pacTsop Lieno4u, pactsop HKENTOMN KPOBAHOM
conu Ki[Fe(CN)¢], pactsop xnopupa senesa (lll), pacteop KpacHOii KpPOBSAHOW conu
Ka[Fe(CN)e].

O6opyaoBanue: NpobuUpku, NUNETKK, Yallka Ans cnusa

Wcnonbayemasi nutepatypa:

Xumusi  Ans  npocpeccuit M CreunanbHoOCTel  ecTeCTBEHHOHay4Horo npodcuns:
yuebHUK/[O.C.MabpuansH, W.M.Octpoymosa, E.E.OcTpoymoBa, C.A.Cnagkos]; noa pea.
0.C.ra6puansHa. - 3-e u3g., ctep. - M.: "Akagemus”, 2014. - 384c.

Babkos Anekcanap Bacurbesuy. OBLLas U HeOpraHUJeckas XvumMusi: yueGHuk / A. B. babkos,
T. W. bapabaHosa, B. A. Monkos. - M. : O0TAP-Meaua, 2013. - 384 c. : un.

Xopn 3aHATUSA:
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1)MHCTpyKTax no TexHuke GesonacHocTy (cm. Mpunoxerne 1)
2) KpaTkoe uanoxexue y4ebHoro matepuana.
3)CamocTosiTenbHas paboTa CTyAeHTOB:

MNpoBeanTe KCNEPUMEHT:

OnbiT_1. MNony4yexue rugpokcuaa xenesa (I1) v n3yyeHue ero CBOMCTB

B npoBupky MOMECTUTE CBEXENpUroToBneHHOro pacreopa cynbtpata xenesa (Il) n
nobBaebTe pacTeopa lenoyn. OTmeteTe HabroaeHns 1 3anuiunTe ypasHeHWe peakunu.
O6paTuTe BHAMaAHWEe Ha M3MEHEHWs, NPOMUCXOAsLME C TMAPOKCMAOM xenesa (ll) Ha
BO3ayXe. 3anumTe ypaBHeHue peakunn.

OnbIT 2. KauecTBeHHas peakuust Ha uoH xenesa (I1)
B npoGupky noMmecTuTe pacTBop Cynbcpata xenesa (Il) n pobasbTe PacTBOP XKEnTou
kpossiHoit conm Ka[Fe(CN)g]. OTmeTbTE HabniogeHus 1 3anuinTe ypasHeHue peakuum.

OnbIT 3. KayecTBeHHas peakuusi Ha oH xenesa (1)

A. B npoBupky nomMecTuTe pacTBop Xriopuaa xenesa (1) n pobaBbTe pacTeop poAaHnaa
kanus. OTMeTbTe HabNIoAEeHNs 1 3anuLLINTe YpaBHEHNE peakuuy.

B. B npoGupky momecTuTe pacTeop X/iopuaa xenesa (Ill) n pobasbTe PacTBOP KpacHow
kpossiHoit cony Ke[Fe(CN)g]. OTMeTbTe HabniofeHns v sanuwmTe.

OchopmuTe OTYET MO NPOBEAEHHbIM OMNbITaM:
Ne onbiTa Yrto penanu Yo Habnioganu = YpaBHeHus BbiBoAb!

peakuuin

3aHnecute nannué 0 onbITam B TabnuLy, chopMynupyiTe BbIBOAbI.

4) CooblyeHne AomaluHero 3agaHns: [2] cTp. 323-331 ,c.p.Ne2.3.5
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TNa6opartopHo-npakTuyeckoe 3aHsitue Ne 1

Tema: «Teopusi CTPOGHUA BellecTsa»

Llenu: 3aKpenuTb OCHOBHbIE XUMUYECKME MOHATMA W YMEHWs NMPOBOAUTL pacyeTbl Mo
XAMUYECKUM  hopMynam  COeauHeHuid,  oTpaboTaTb — HaBblki  UCNONb3OBAHUS
MNepuoauyeckoro 3akoHa [.M. Mexaeneesa Ans onucaHus DUNYECKUX N XUMUYHECKUX
CBOWCTB 3IEMEHTOB 1 UX COEMHEHMUIA.

MeTtoauueckoe obecneuenue: Tabnuua [MCX3 [A. W. Menpeneesa, Tabnuua
pacTBOPUMOCTY BELLLECTB.

Wcnonbayemas nutepatypa:

XuMus  Ans npodgeccuit M CneuuanbHocTed  eCTECTBEHHOHAY4YHOro npocuns:
yuebHuK/[0.C.MabpuansH, W.I.Octpoymosa, E.E.OcTpoymoBa, C.A.Cnapkog]; noa pea.
0.C.rabpuansHa. - 3-e uaa., crep. - M.: "Akagemus”, 2014. - 384c.

Babkos AnexcaHap Bacunbesuy. O6Las u HeopraHuieckast xumms: yuebHuk / A. B. Babkos,
T. W. Bapa6aHosa, B. A. Monko.. - M. : F30TAP-Meaua, 2013.-384 c.: un.

Xop 3aHATUA:

1) MIHCTPYKTaX No TexHuke 6esonacHocTu (cM. Mpunoxetue 1).
2) KpaTkoe usnoxenue y4e6Horo matepuana.

3) CamocTosTenbHas paboTa CTyAeHTOB:

1. Bouwnte pacyeTHble BENUYMUHbLI ANA BELWECTB U Ha3BaHWA, Ha30BUTE BelllecTBa:

Ne Xumuueckasi  OTHocuTenbHas MonsipHasi | Macca KonuuecTso =~ Hassatue
3afaHus ¢opmyna aToMHas macca,  Macca m,r | BewecTBa  BellecTsa
BellecTBa M, M, n, Monb

r/monb

1 Al,03 | T 25,5

2 Al,S3 25
3 NaOH ' 7,75 .

4 NaO 0,5
5 Mg(OH)2 ' 4

6 Mg (NO3)2 ' 1,6
7 Fe203 80

8 Fe(OH)2 . 14
9 P,0s 355 ‘

10 H3PO4 ' [ 25
11 PbO> ' . 223

12 NaPbO, ' . ' 1
13 AlICl3 26,7
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14 AIPO, [ ' 025
15 Ccak [ ' 39
16 CaSOs [ 04
17 AgO ' 58
18 AgNOs . 216

2. BivwuTe pacyéTHble BENUYNHbI A71s ra30B W HA30BUTE rasbl:

CO;
Ne M, M m, n,monb Na N Vm IV, A
3apaHus r

1 22

2 2

3 3 x10%

4 56

NH;

Ne M, | M | mr nmonsl Na N Vm V,n
3apaHus

5 44,8

6 6 x10%

7 1,5

1 4 4 {
8 17

4) CoobLieHne AOMALIHEro 3a/jaHns: [1] c7p.8-22, c.p.Ne1.1

NaGopaTopHo-npaktuyeckoe 3aHstue Ne 2

Tema: «Knaccbl HEOPraHMYECKNX COBANHEHMI
Llenu: aKCnepumeHTanbHO 03HaKOMUTBCA C BaXXHEMIMMK Knaccamn HeopraHu4yeckux
COe[MHEHWIA: OKCMAaMu, r’MApoKCuaamu, Consmm n cnocobamu ux nonyyeHus.
MeToauyeckoe obecneyeHue:

Peakmuebl: MejHasi NpoOBOMOKa, consaHas kucnora (KOHL.), PacTBOp COMsAHON
KWCNOThI, Mern, Bofa AWUCTUNNWPOBaHHas, ceHondTanenH, pacTsop cynbhata mean
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(pacTBOp Xnopuaa Meaw), pacTBOp HaTpUs rMAPOKCMAA, pacTBoOp XopuAa aniomMuHus,
auerart HaTpus (kp.), pacTeop xropuaa G6apusi, pacTBop cynbdara HaTpus.

O6opydoeaHue: wWTaTMB C NpoGUpKkami, KanembHblil MNaHLIET, CrMPTOBKY,
TUrenbHble LUMMLbI, CIIMYKK, MANETKY, Yallka Ans CruBa.
Wcnonbayemas nuteparypa:
Xumusi 4Ns Npodheccuit M cneumansHoCTel  eCTECTBEHHOHay4HOro — npoduns:
yueBHMK/[O.C.Mabpuansan, W.M.Octpoymosa, E.E.Octpoymosa, C.A.Criaakos]; noa pea.
0.C.labpuansHa. - 3-e u3a., ctep. - M.: "Akagemus", 2014. - 384c.
Babkos AnekcaHap Bacunbesuy. OBLuas n HeopraHuieckas xumus: yuebruk / A. B. Babkos,
T. W. BapabaHosa, B. A. Monkos. - M. : TOOTAP-Meaua, 2013. - 384 c. : un.

Xop 3aHATURA:

1)MHCTpyKTaX No TexHuke GeaonacHocTu (cm. Mpunoxetue 1)
2) KpaTkoe nanoxexue yyebHoro matepuana.
3)CamocrosiTenbHas paboTa CTy4eHTOB:

I'Igoaegwre 3KCNEPUMEHT:

Onbit Ne1

A. MNonyyenue okcupa meawm (I1)

Bo3bMUTE KyCOYeK TOHKOW MEAHOi NPOBONOKM 1 NPOKANuUTe ero B nnamexu CrnupToBk1 A0
06pa30BaHus YepHOro HaneTa. HanuiwiuTe ypaBHeHue peakuuu obGpasoBaHus okcuaa
meanm (I).

B. Haneitte B npobupky KOHLUEHTPUPOBAHHYIO COMSHYK KUCMOTY (ocTopoXHO, noa
BbITSOKHBIM  LKkachom!) 1M OMycTUTE B Hee NpoKaneHHblit Kycouek Meau. O6patute
BHUMaHVWE Ha UCYE3HOBEHME YEPHOro HarneTa U1 nosiBneHue okpacku pacteopa. OTmeTbTe
3Ty okpacky. 3anuwinTe ypaBHEHWe peakuuu B3aMMOAENCTBUS oKcuaa mean ¢ consiHoii
KUCMOTOI, cAenaiiTe BbIBOA O XapakTepe CBOWCTB okcuaa meam (I1).

OnbiT Ne 2. Monyuenue okeuaa yrnepoga (1V).

Bo3bMUTE TUreNbHbLIMU LUMMLAMMU KyCOYEK Mena 1 npokKanuTe ero B nnameHu CpToBKu.
HanuwwuTe ypaBHeHWe peakLin pasnoxeHus kapboHaTa kanbuus. OnycTute npoKaneHHbili
Men B npobupky C AUCTUNNMPOBAHHOW BOAOW, AobaBbTe 2-3 kannu cpeHondTanemHa,
OTMeTbTe OKpacky pacTBopa, 3anuliuTe ypaBHeHWe peakuuu obpasoBaHus ruapokcuaa
KanbLus.

OnbiT Ne 3. MonyyeHue ruapokeuaa meam (11)

B npobupky Haneiite pacTtBopa conu meau (Hanpumep, cynbcata meau unu xmopuaa
Meau), nobaBsTe pacTBOpa MMAPOKCWAA HATPWsi, OTMETbTe OKpacky oGpasoBasluerocs
0caaKa, HanuLMTe ypaBHeHne peakuun. 3akpenute npobupky B AepxkaTerne 1 0OCTOPOXHO
HarpeiiTe ee B NnameHu CrMPTOBKW, OBpaTuTe BHUMaHWE HA USMEHEHWE LiBeTa 0Caaka,
3anuLLINTe ypaBHEHUs peakuny pasnoxeHus ruapokcuaa mean (In).

OnbiT_No 4. lMonyyeHue ruapokcuaa aniomuHusa Onbim ebINONHAeMCs KanellbHbiM
memodom.

BHecuTe No 1-2 Kanmu COnu anioMUHMA (XrIopuaa anioMuHus) B 3 s4Yeitki KanenbHoro
nnaHwera, gobaBbTe B KaXAylo sueiiky no 1 kanne pacTBopa rufpokcuaa Hatpus,
HanuwiuTe ypaBHEHUE peakuun. I'Ipoaepre pacTBOpUMOCTb ruapokcuaa antoMuHus B
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KUCTIOTe M W3BBITKE LMoY, ANS Yero B OAHY A4enky pobasbTe 2-3 Kannu wenouu, B
[PYryio — 2-3 Kanmnu consHON KUCNOThI. 3anuwwurte
ypaBHeHUsi NPOTEKAILMX peaKLyit. YkaxuTe xapaKkrep ruipokcuaa antoMuHus.

OnbiT Ne 5. MornyyeHne yrorbHON KUCMoTbl.

B npo6upky nomecTute HeGoMbLUIO# Kycouek mena n npuneiite pacTBOp COMAHOMN KMCMOTbI.
OTMeTbTe MPOUCXOAsLLNE SBMEeHUs, 3anulinTe ypasHeHue peakuun B MOMNeKynapHoi 1
VIOHHOM (norHoe u kpaTkoe) hopme.

OnbiT_Ne 6. [lMonydyeHne cpegHeit comu (Ha npumepe cynbbata Gapus). Orbim
8bIMO/IHAeMCs KanebHbIM Memodom.

BHecuTe 1-2 kannu conu Gapua (xnopua Gapusi) B sueiiky kanenbHOro nnaHwera,
nobasbTe 1 kanmio pacTBopa cynbata HaTpus, 3anuwmMTe ypasHeHne peakuuv B
MONEKynsipHON U MOHHOW (MorHoe 1 KpaTkoe) hopme.

OQOQMMTS OT4YeT MO NPoBeAEHHbIM OMbiTam:

Ne Onbita Yro aenanu Yro Habnioganu | YpasHeHust BbiBoAb!
| peakuui

3aHecuTe AaHHble Mo onbiTam B Tabnuuy, cthopMynupyiiTe BbIBOAbI.
4) CoobLueHne AoMaLLHero 3afaaHns: [1] cTp.247-258, 268-291, [2] cTp.145-182, c.p.Ne1.3

Na6opaTopHo-npakTuyeckoe 3aHatue Ne 3

Tema: «KomnnekcHble CoeanHeHns»

Lienb: 3aKpenuTb 3HaHWUA O CBOWCTBAX KOMMIEKCHbIX COBUHEHNIA 1 SKCNEPUMEHTAmbHO
NnoATBEPAUTb UX.

MeToauyeckoe obecneyexue:

Peaxkmuenr. pactsop Hutpata ceuHua(ll), pacrtsop cynbgpata meau(ll), pactsop
rMapokcuaa amMoHNs (KOHL.), pacTeop cynbeata umHka(ll), pacteop cynbcuga HaTpus,
pacTBOp COMSIHOI KUCTOTBI, PACTBOP HATPUs ruapokcuaa.

O60opydoeaHue: KanerbHblii NAHLLET, WTATUB, NPOGUPKY, NUNETKY, Yaluka Ans crnvea.
Vcnonb3yemas nutepartypa:

Xumust  ans npodeccuii M CneuManbHocTeil  ecTecTBEeHHOHay4Horo npocuns:
y4e6HuK/[O.C.MabpuansH, W.I.Octpoymosa, E.E.OctpoymoBa, C.A.Cnaakos]; noa pea.
0.C.rabpuansHa. - 3-e naa., crep. - M.: "Akagemusi", 2014. - 384c.

BaGkos AnekcaHap Bacunbesny. OBLuas 1 HeopraHuyeckas Xumus: yHeGHuk / A. B. Babkos,
T. . Bapa6atosa, B. A. Monkos. - M. : FOOTAP-Meaua, 2013. - 384 c.:wun.

Xop 3aHATUA:

1)MIHCTpYKTaX 1o TexHuke GesonacHocTy (cM. Mpunoxexue 1)
2) KpaTkoe nsnoxeHue y4ebHoro matepuana.
3)CamocTosTenbHas paboTa CTyAeHTOB:

I'Igoaegwre 3KCNEPUMEHT:

OnbiT Ne1. MonyyeHne pacTBOPUMOrO KOMMNEKCHOTO COANHEHNs Ha npumepe Pb (II).
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Haneitte B npobupky pacTtsopa Hutpata ceuHua (Il). [JoGaBbTe K 3TOMY pacTBOpy
HecKomnbko kamers pacTBOpa rugpokcupa Hatpus. 3anuwute HabniofieHus (KakoBbl
arperaTHoe COCTOsiHUe W LBeT BellecTsa, o6paay|01.ueroca npu CMeLleHun pacTeopoB
HuTpaTa ceuHua (1) u ruapokcuaa Hatpus). Mpoaonxaiite A06aBNATE TyAa Xe MO Kannam
pacTBOp ruaApoKCUaa HaTpus, nometuuBas cogepxumoe

I'IpOﬁVIpKVI, A0 MOMHOro pacTeopeHusi ocagka. OTmeTbTe Ha6mogeuvm (HTO npousoLwno B
npoBupke npu_panbHeliwem gobasnenuu pacteopa ruapokcuna Hatpus). Ocmaseme

codepxumoe pobupku Ons onkima 4.

Mpu cocTaBneHmn ypaBHeHWs BTOPOW peakuuu yduTbiBaiTe, YTO MPOAYKT COAEPXMT
aHWOHHBIN MMAPOKCOKOMNMEKS, KOOPAUHALMOHHOE Yucno ceuHua (ll) B KOTOpOM paBHO
yeTbipem.

OnbiT Ne2. Monyyerne ammuakata meam (11).

Haneitte B npobupky pacTeopa cynbdata meau (I). 3anuwute HabmiofeHns (kakas
okpacka pacteopa cyrnbdata meaw (). [obasbTe Tyaa e HECKOMbKO kanerb
KOHLIGHTPUPOBAHHOTO pacTBOpa rMApoKcHaa ammoHus. OTmeTbTe HabrnioaeHus (kaKkoBbl
arperaTHoe COCTOsiHUE u uBeT BeLlecTea, oGpaaleu.leroca npu cMmelleHun pacTeopoB
cynbthata meau (Il) u ruapokcuaa ammowus). Mpogomxaitte pobasnaTe TyAa xe no
Kannam KOHueHTpVIpOBaHHblIZ pacTBop rugpokcuaa aMMOHuUs, nomMmelunsas copepxumoe
npobupk1 40 NOMHOMO pacTBOpeHus ocagka. OTMeTbTe HabnaeHus (4To NPoM3oLIo B
npobupke npw AanbHeiliem foBasneHuu pacTBOpa rMAPOKCUAA aMMOHUS W Kakas
okpacka obpasoBasLuerocs pacteopa). Ocmagbme codepxumoe npobupku 0ns onsima 5.
Mpu cocTaBneHuy ypaBHEHUs BTOPOI peakuuu yyTuTe, YTO KOOPAWMHALMOHHOE 4MCno
meau (1) paBHo YeTbipem.

OnbIT Ne3.

Haneitte B npobupky pacTsopa cyrbcata uuHka (Il). [JobasbTe TyAa Xe HECKOMbKo
kanenb pacTBopa ruapokcupa Hatpus. OTmeTbTe HabniojeHus (kakoe arperaTtHoe
COCTOSIHME W LBET BelecTsa, oBpasylolerocs npu CMeLLeHUM pacTBopoB cynbara
umHka (Il) v rugpokeuaa Hatpus). Mpogomxkaiite A06aBNATL TyAa Xe Mo Kannam pacTeop
rMAPOKCUAA HaTpus, NOMelIMBasi COAepXUMOoe NpoBUpPKM, A0 MOMHOrO0 pacTBOPeHus
ocapka.

OTMmeTbTe HaGMIOAEeHUs (4TO NPOM3OLWNO B NpoGupke Npu AanbHedLem fAobasneHun
pacTeopa rugpokcuga Hatpus). Ocmaebme codepxumoe npobupku Ons onbima 6. Tpu
COCTABNEHUI YpaBHEHWSI BTOPOA PeakuUuu yuTUTe, YTO €€ MPOAYKT COAEPXKMUT aHUOHHbIN
rMAPOKCOKOMMIIEKC, KOOPAUHALIMOHHOE Yucrio LmHKa(ll) B KOTOPOM PaBHO YETLIPEM.

OnbIT No4.
Hanelite B npoBupky nomyveHHoro B onbiTe 1 pacTtsopa Tetparugpokconniombara (Il)
HaTpus u pobasnaiTe Tyaa Xe MO Kannam pacTsop cynbuaa Hatpus A0 BUAUMBIX

nameHenmnit. OTMeTbTe HabroaeHusi (kakoBbl arperaTHoe COCTOsHME W UBET BellecTsa

o6pa3syiollerocs npu __CMelleHnn pacTBOPOB TeTparl okconniombara(ll) Hatpus un

cynt@wga HaTpua). ﬂpM cocTaeneHun

ypaBHeHusi peakuuun yytuTe, UYTO €e npoaykramu ABNAIOTCA HEKOMMMEKCHasa corfb U
Lwernoyb.

OnbIT Ne5.




