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Haneiite B NpoBMpKy NOMy4eHHOro B OMbITe 2 PACTBOPA rMAPOKCUAA reKcCaaMMUHMeaN (1)
n pobasnsaiTe Tyaa Xe NO kannam pacTeop XrIOPOBOZAOPOAHOIA KUCMOTbl [0 MOMHOro
N3MEHEHWUA OKPacKu.

OTmeTbTe HabniogeHus (kakasa okpacka pacTBopa, 06pasylolierocs npu CMeLeHuu
pacTBOPOB TMAPOKCMAA rekcaamMuHME[u () u xropoBoAoOPOAHO# KicnoTsl). [lpu
COCTaBneHnun ypasBHEHWUs peakuun yyTUATe, 4YTO €ee npoaykramu ABMAKOTCS ABe conu un
BoAa.

OnbiT Ne6.

HarneiiTe B npoGupky MOMy4eHHOro B OnbiTe 3 pacteopa TeTparuapokcouvHkara (Il)
HaTpusi 1 AobGaensiiTe TyAa ke Mo Kannam pacTBop cynbcuga HaTpusi A0 BUAMMBIX
“aMeHeHuit. OTMeTbTe HabnioaeHus (KakoBbl arperaTHOe COCTOSHWE W LBET BELlecTsa,
obpaasytollieroca  npu  CMelleHun  pacTBopoB TeTparugpokcoumHkata(ll) Hatpus  u
cynstuaa Hatpus). Mpu cocTasnenun

ypaBHeHVs peakLuu ydTuTe, YTO ee MPOAyKTaMu ABMAIOTCS HEKoMnnekcHas conbk "
Wwenoub.

QOdhopmuTe OTHET NO NPOBEAEHHBIM ONbITaM:

Neonbita | Yto penanu '[qrbiﬁaghionaihw‘ YpasHeHust ‘BbiBoabl
i peakuuit

BRSNS, S

SIS OO, (n— L.
Hble Mo onbiTam B Tabnuuy, copmynupyiTe BoIBOAbI.

"3aHecwTe paH

4) CooblieHne AomaluHero 3afanus: [2] cp.83-90, c.p.Ne1.4

JlaGopaTopHO-NpakTu4yeckoe saHATE Ne 4

Tema: «PacTBOpbl TOUYHOM KOHLEHTPaLMK. PacTBOpbl HETOUHbLIX KOHLEHTpauun»

Llenu: sKkCnepuMeHTans-HO 3aKpenuTb MOHATUA O KOHLeHTpauun BelecTBa U pacTeopa,
0TpaboTaTh HaBbIKW PACcYeTa KOHLEHTPaLUWM BelecTs 3 pacTsopax, OnpeAeneHns
MaccoBOI1 40NV BELeCTBa B pacTBopax.

Metoguueckoe obBecneyeHue:

Peakmuebi — XNOpUA HaTpysA, AUCTUNNIMpoBaHHas soaa.

O6opydoeaHue — BecCbl nabopaTopHble, MeH3ypka, XUMWYECKWA CTakaH, CTeksiHHas
narioyka, npobupku, LWTaTuB

Vcnonbayemas nuteparypa:

Xumusi  ans  npodeccuii M CneuManbHocTell  eCTECTBEHHOHay4HOro npocuns:
yuebHuK/[O.C.MrabpuansH, W.M.OcTpoymosa, E.E.OcTpoymosa, C.A.CnapkoB]; noa pea.
0.C.I'abpuansHa. - 3-e usa., cTep. - M.: "Akapemus”, 2014. - 384c.

Babkos AnekcaHap Bacunbesuy. O6las 1 HeOpraHM4eckas Xumms: yueGHuk / A. B. babkos,
T. W. apa6aHosa, B. A. Monkos. - M. : FOOTAP-Mepaua, 2013. - 384 c. : un.

Xopa 3aHATUA:
1)MIHCTpYKTaX N0 TexHunke GesonacHocTy (oM. Mpunoxerne 1)
2) KpaTkoe u3noxeHue y4ebHoro marepuana.
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3)CamocTosiTensHas pabora CTYAeHTOB:

1, HQVII'OTOBbTe pacTEOp xNopuaa HaTpua no ycrnosuto 3afayn.
KaKyKJ maccy xnopuja Hatpus u Kakoit o6bem BoAbl HaA0 B3ATb ANS NPUrOTOBMEHUS

150 r 3%-ro pacTBopa xnopuaa HaTpus.
p -
MNocnenoBaTtenbHOCTb AGNCTBUNA:

1) MpousBeauTe HeobxoauUMble pacyeTbl
2) MpuBeanTe B paBHOBECKE HalLeYKu BECOB.

3) BaBecbTe paccHuUTaHHylo Maccy Conu.

4) C noMoLLblo MEH3YPKU OTMEPbTE paccunTaHHbli 06bem BOALI.

5) B xuMuyeckom CTakaHe pacTeopuTe COfb B BOAE, MNepemewvsas pacTeop
CTEKIMSIHHOI NanoyKoii.

3achukcupyiTe, Bce Balu neiicTBMs mocrefoBaTenbHo B OT4YeTe. Oonuwute Xxop
BbIYMCNEHUI C pacyeTHbIMU hopMynamMu.

2. Pewwre 3agauu:
1. BbluucnuTe Maccy rMApPOKCMAA HaTpus W BOAbI, KOTOpble TpebyloTcs  Ans

npurotosnenusi 5 kr 10%-ro pactsopa?

2. OnpepenuTe Maccy a3oTHOI KUCMOTbI, KOTOPas COAEPXKNTCH B 250 mn eé pacTtBopa
¢ MaccoBoii Joreil pacTBopeHHoro BellecTsa 20% (MMOTHOCTL a30THON KUCMOThbI
coctasnsiet 1,115 r/icm®).

3. B 8,8 r BewlecTBa COAEPXMUTCA 1,2:10%° mornekyr. Yemy paBHa MorisipHas macca
aToro BellecTsa?

4. [ne copepxuTcsi Gonblue aTOMOB KUCMOPOAa: B 10 r kap6oHaTa kanbuus unm 8 10 1
okcuaa yrnepoaa (IV)?

5. Bo CKOMbKO pa3 B 3€MHOii kope aTOMOB xenesa Gonblie, Yem aTomos KpeMHUSA?
MaccoBble JONM KpeMHUsI 1 XKernesa B 3eMHOI kope COOTBETCTBEHHO paBHbI 0,295 v 0,056.

6.BbiuncnuTte Maccy 12 nutpoB MeTaHa CHa npu H.Y.

7.B 8,8 r BellecTBa COAEPXUTCA 1,2:10% monekyn. Yemy paBHa MonspHas Macca aToro
sellecTea?

8.BuiuncnunTe Maccy KUCMOpoAa, coaepxatlerocs B 6,4 r MeTunosoro cnupra (CH30H).

9.BbiuMcnuTe Maccy BOAOPOAA, CoAepxaluerocsi B 92 r aTaHona (C2HsOH).

10.B anTeke HaxoAWTCS PacTeop CynbchaTa MarHus G Maccosoii foneit 40% maccoi
500r. ®apmaleBT Ans NPUrOTOBNEHUs pacTeopa no6asun 70 r conu. Kakasi maccosas
nons crana nocne go6aenexust conu.

4) CooblyeHne gomatuHero saaanus: [1] ¢Tp.20-22, [2] cTp.121-140, c.p.Ne1.5
TNa6opaTopHo-npakTuyeckoe 3aHsTus Ne §

Tema: «Teopus 3NeKTPONUTUYECKOl AnccoLnaLumy.

Llenu: akcnepuMeHTanbHOe OnpeaereHne nNPUSHAKoB MPOTEeKaHns peakumit  MUOHHOro
ofBMeHa «0 KoHL@».

MeTtoguuyeckoe obecneyeHue:

Peakmuest: Boga AUCTUNNMPOBAHHAs, PAcTBOP COMSHOA KWCMOTbI, pacTBop YKCYCHOW
KUCMOTbI, PacTBOP CEPHOM KUCMOThI, PacTBoOp ruapokcuaa Hatpus (kanus), xmopua
aMMoHMs (Kp.), kapBoHaT HaTpus (kp.), pacTeop Cyfb@uaa HaTpus, pacTeop cynedaTa
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aniomMuHVs, pacTeop Cynbdata Meau, pacTeop kapGoHaTa HaTpusi, pacTeop auerara
HaTPUA, UHANKATOPbI: NakMyc CuHWiA, heHondTaneunH.

OGopyaoBsaHue: WTaTuB, npo6upKM, CIMPTOBKA, CTEKNSHHbIE Nanouky, nuneTky, yawka
Ans cnvea.

Vcnons3yemas nutepartypa:

Xumus  ans  npodeccuit U creumanbHOCTell  eCTECTBEHHOHAyYHOro  Mpoduns:
yuebHnk/[O.C.MabpuansH, W.I.OcTpoymosa, E.E.Octpoymosa, C.A.Cnaakos];, nos pea.
0.C.I'abpuansHa. - 3-e u3f., cTep. - M. "Akapemus”, 2014. - 384c.

Babkos AnekcaHap Bacunbesuy. O6wwasi 1 HeopraH4eckas Xumms: yuebHuk / A. B. Babkos,
T. . Bapabarosa, B. A. Monkos. - M. : FTSOTAP-Mepaua, 2013.-384 c.:wn.

Xop 3aHATURA:

1)VIHCTPYKTaX NO TexHuke 6e30nacHocT (cm. MpunoxeHue 1)
2) KpaTkoe n3rioxeHue y4ebHoro matepuana.
3)CamocTosiTenbHas paGoTta CTyAeHTOB!

MpoBeauTe 3KCNEPUMEHT:

OnbiT Ne1. Peakuusi HeiTpanusaumumn

Haneiite B npoBupky pacTBopa ruapokcuga Hatpus 1 nobaBbTe  pacTeop
cheHondTaneuHa. 3anuwure HabniogeHns (uBeT pacteopa). K nornyd4eHHoMmy pacTeopy
ManuHOBOro LiBeTa Ao6aBbTe pacTBOp COMSIHOM KUCNOTbI A0 obecLBevnBaHus.

3anMwunTe ypaBHEHUs Deakuny B MOMEKYNADHON 1 MOHHOW (nonHoe u kpaTkoe) cdopmax.

HasoBuTe BCE BELLECTBA.

OnbiT Ne2. O6pasosaHie rasa

Hanelite B npobupky pacTBopa kapboHara HaTpus u nobasbTe (ocTOpOXHO!) pacTsop
CONsIHOM KUCMOThI. UTo Habniopaete?

3anuiunTe YpaBHEHNs Deakuuy B MOMEKYNISAPHOM W MOHHO (nonHoe n Kpatkoe) chopmax.

HasoeuTe BCe BellecTea.

OnbiT Ne3. O6pasoBaHue ocapka

Harneitte B npobupky pacTsopa cynbgara meau(ll) 1 pobasbTe pacTBop rMapokcuaa
HaTpus.

3anuwinTe ypasHEHUs Peakumii B MOMEKYNADHO 1 MOHHOW (nonHoe v KpaTkoe) popmax.

HasoeuTe BCe BeleCTBa.

OnbiT Ned. [leiicTBye KACMOT U LEenoYeil Ha NHAUKaTopbl

Ha npeameTHOe CTEKNO HaHecuTe Ha HEKOTOPOM PaccTOsHWW ApYr OT Apyra Ase kamnm
BO[ib! ¥ A0BaBbTE K NEpBOiA Kanne nakmyc CUHWIA, kKO BTOpOW —theHondTanenH.

Kak W3MEHNN OKpacky MHAMKATOPLI? OTMeTbTe 1 06bACHUTE HabnoaeHus.

Ha npeaMeTHOe CTEKINO HaHEecUTe Ha HEKOTOPOM PaccTOsHWM ApYr OT Apyra ABe kannu
pacTeopa CONsAHOW KUCIOThI (YKCYCHOM KWCFIOTbl U pacTeopa CepHOIi KUACTIOTbI) 1
no6asbTe K NepBoii karne nakMyc cuHui, Ko BTOPOIA — heHoNbTaNenH.

Kak 13MeHUnM oKpacky MHANKaTopbl? OTMeTbTe HabnoAeHNs.

Ha npeAMeTHOe CTEKNO HaHecUTe Ha HEeKOTOPOM PacCTOsHWM Apyr OT Apyra Age kanin
pacTsOpa rAPOKCUAA HaTpysi (TMAPOKCUAA Kanwsl) v AoGasbTe K nepBeoii Kanne nakmyc
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CUHWI, KO BTOPOIi — cpeHondTanenH. Kak n3meHunu okpacky vHaukaTopsl? OTMeTbTe
HabnioaeHvs.

Coenaiime abigod o delicmauu 800bl, KUCIIOM, wienoyed Ha UHOUKamopk.

OchopmuTte oTHeT

HasBaHue Uro genanu | Yto Habnoaani IiypraEi’éHM;'i " | BobiBogsl
nabopaTopHoii ‘ | peakumin
paboTb!

4) CooblyeHne AomatuHero saaanus: [1] cTp.52-58, [2] cTp.163-168, c.p.Ne1.6
Na6opaTopHo-npakTu4eckoe 3aHsatue Ne 6

Tema: «'Mgponus conem»

Llenu: o3HakoMreHMe C peakuMsiMiA rMApONM3a PasfuyHbiX TUMOB, B 3aBMCMMOCTUA OT
npupogbl 0BpasoBaHWs COMM, a Takke (PakTopkl, BIMAIOWUE Ha CTeneHb ruaponusa,
3aKpenneHue HaBbIKOB COCTABMEHUSI MOMEKYNSPHBIX W MOHHbIX YPaBHEHWN, ypaBHEHWI
rugponusa.

MeToamueckoe obecneveHue:

Peakmuebi: BOfa AACTUNNMPOBaHHasi, PAcTBOP COMSHOW KWUCMOTbI, pacTBop YKCYCHOIA
KUCMOTbI, PacTBOpP CEpHO KUCMOTbl, PacTBop ruApokcuaa Hatpus (kanus), xnopua
ammoHus (kp.), kapBoHaT HaTpusi (kp.), pacTeop Cyrbduaa HaTpus, pacTsop cynbgara
anioMuHKs, PacTeop cynbata Meau, pacTeop kapBoHata HaTpus, pacTeop auertata
HaTPUSI, MHANKATOPbI: NaKMYC CUHWiA, heHondTaneuH.

O6opydoeaHue: WTATUB, NPOBUPKM, CNMPTOBRKA, CTEKMAHHBIE Nanouky, nuneTky, Yaiika
Ans cnuea.

Ucnonbayemas nuteparypa:

Xumus ans  npodoeccuit M cneuuanbHOCTed  ecTeCTBeHHOHay4Horo npocuns:
yue6HuK/[O.C.MabpuansaH, W.I.OcTpoymoBa, E.E.Octpoymoea, C.A.Cnaakos]; noa pea.
0.C.M'abpuansna. - 3-e usa., crep. - M.: "Akagemus”, 2014. - 384c.

BabkoB Anekcanap Bacunbesudy. O6Lias v HeopraHuieckasi Xumuns: yueBHuk / A. B. Babkos,
T. W. BapabaHosa, B. A. Monkos. - M. : 30TAP-Megua, 2013. - 384 c. : un.

Xopg 3aHATuNA:

1)MHCTpyKTaX Mo TexHuke GesonacHocTu (CM. Mpunoxetue 1)
2) KpaTkoe u3noxeHue y4e6Horo marepuana.
3)CamocTosiTenbHas pabora CTyAEeHTOB:

MNpoBeaunTe 3KCNEPUMEHT:

OnwiT Ne1. Mmaponus coneii

A. HacbinbTe B Npo61pky HECKOMbKO KPUCTanNmMoB XIopraa aMMOHUA. Haneiite B npoBupky
[AMCTUNNMPOBAHHO BoAbl. TlarenbHo pasmeluaiite CTEKMSIHHOW NarnouYkoil coaepXumoe
npoGupKM 0 NOMHOrO PacTBOPEHWUS COMU. [o6asbTe TyAa xe 3-5 kanenb nakmyca cuHero.
OTtmeTbTe Habnoaerus (kakas okpacka nakMyca CUHEro B pacTsope xnopuia aMMoHuA).

CocTaBbTe ypaBHEHUe ruaponunsa conu.
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B. HacbinbTe B NpoBupky HECKOMbLKO KpUCTansos xapBonaTa HaTpusi. Hanelite B npobupky
AVCTUSINMPOBAHHON BOZbI. TwartenbHo pasmeLuaiite CTeKNSAHHON Mmanoykoi coaepxumoe
npoBupku A0 MOMHOTO PacTBOpeHUs conui. MocmoTpuTe, BblAENseTCca v U3 pactsopa
Kakoii-nu6o ras. [lobaskTe Tyaa xe 3-5 kanenb cpeHondTanenHa. OTveTbTe HabMoASHUA
(kakoBa okpacka eHondTanenHa 8 pacTeope kapboHaTta HaTpus). CocTaBbTe ypaBHeHne

rMaponunsa conu.

OnbiT Ne 2. HeobpaTumblii rugponus conei

A. Haneiite B npobupky pactsopa cynbduaa HaTpusi. 3atem nobasbTe B Ty Xe Npobupky
pactopa cynbara anioMuHus. OCTOPOXHO MOHIOXaiTe BbIAENSAIOWIEeCs BELWecTso.
O1meTbTE Haﬁmogeuvm !KaKOB 3anax BeulecTea Bblaensuerocs npu CMeLUeHUN BOAHbIX
pacTesopoB cynbggmga HaTpusa U cyanaTa aniMUHKS, U KaKoBbl arperaTtHoe cocTtosiHue n
LBET BTOPOro Habniogaemoro  npoaykta peaKuvm)SanMLume COOTBETCTBYOUINE
ypaBHeHusa peakumn.

B. Haneiie B npobupky pactsopa cynbdpata meau(ll). 3atem fobaBbTe TyAa Xe

pacteopa kapboHara HaTpus. OTMeTbTE HabnwoaeHns (kakoBbl arperatHble COCTOAHUA W
ugeta BELLECTB oﬁgasyvoguxc;l npu cMeLleHun BOAHbIX PacTBopoB cyanaTa meaun Hwn
kap6oHaTa HaTpus). 3anuiunTe COOTBETCTBYIOWNE YPABHEHWUA PEeaKUN.

OdopmuTe OTHET

“Hassanve | Uropgemanm | Uto Wabniopanu | YpasHewus BblBoAb!
naBopaTopHoi ‘ | peakumit
pabotbl

4) CooblLieHne goMallHero sagaHus: [1] cTp.52-58, [2] cTp.163-168, c.p.Ne1.6

INabopaTopHo-npakTU4eckoe 3aHATHe Ne 7

Tema: «Xumuueckue peakuny. CyLLHOCTb OKUCITUTENbHO-BOCCTAHOBUTENMbBHbIX peakuui»
Lienu: 3aKpenuTb OCHOBHbIE XUMM4ECKME MOHATUA 1 METOAbl PacyeTos no XUMUYECKNM
ypaBHeHWAM, 0TpaboTaTh HaBblki NPUMEHEHUs METOAa AMEeKTPOHHOMo GanaHca Ans
YpaBHUBAHWS OKUCTIMTENBHO-BOCCTAHOBUTEITbHBIX peakuuii.

Meroauueckoe obecneuenue: Tabnmua ncxa 0. W Mengeneesa, Tabnuua
pacTBOPUMOCTH BELLECTB.

Mcnonbayemas nutepartypa:

Xummus  ans  npodeccuit U crieyuanbHocTell  eCTeCTBEHHOHAay4Horo npochuns:
yue6HuK/[O.C.MabpuansH, W.I.OctpoymoBa, E.E.OctpoymoBa, C.A.CnagkoB]; noa pea.
0.C.IabpuansHa. - 3-e u3a., ctep. - M. "Akagemusi’, 2014. - 384c.

Babkos Anekcanap Bacunbesny. O6Las 1 HeopraH4ecKkas Xumns: yuebruk / A. B. Babkos,
T. W. BapabaHoea, B. A. lNonkos. - M. : T9OTAP-Megua, 2013. - 384 c. : vn.

Xop 3aHATUA:

1)VHCTpYKTaX Mo TexHuke GesonacHocT (cm. Mpunoxexue 1)

2) Kpatkoe nanoxeHue yuebHoro matepuana.

3)CamocTosiTenbHas paboTa CTyAEeHTOB!
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1. 3akoHuuTE OnpeferneHs u npuseaute opmyny:

CKOpOCTb XMMUYECKOI peakuuu — 310

Op = ==wmmmmenmnanen [MORIB/C]

Ha cKkopocTb XMMUYECKON peakunu BNmseT:

Bce peakunn Aenstcs Ha obpaTuMble 1 HeoBpaTumbie.

ObpaTumble peakuum — 310

HeobpaTtumble peakuuu — 310

O6paTuMble peakLmu UayT A0 TOrO MOMEHTA, Moka He yCTaHOBUTCA XuMmuyeckoe
paBHoBecue.

XumMudeckoe paBHOBECHE — 3TO

Ha cmelleHne XuMn4eckoro paBHoBecus BIUAIOT cneaytowme cbancropbl: KOHUEeHTpauus
BellecTs, TeMmnepartypa, AaBneHue.
2. 3anonHute Tabnuuy «BrnusHue yCrnoBWil _peakuuu Ha CMelleHue XMUMWU4ecKoro

paBHoBECUA»

" MaMeHeHue ycrioBUii peakumuu T’Bnunuuéiui*cvﬁeuleuﬁé paBHOBecus |
KOHLIEHTPaLMS UCXOAHOTO | MosebilueHne
Bellectea [ Monmwkenne | - -
"Moeblwewne | D
TemnepaTypa SN T S e
MoHwxeHne
Moseiwerne | .
[asnexve e st e (8 5 » -] - EE———
| MonnxeHue

3. YkakuTe Kak CMEeCTUTCS XMMUUECKOe paBHoBecue B peakumsix. OTBeT oBocHyiiTe:
A1) N2 +0; & 2NO-Q

1) Npy NOBLILLEHUN TEMNEPATYPbI:

2) npw yBenuieHnm koHueHTpauum No:
3) npu ymeHbLUEHUM koHLeHTpauun NO:
4) npv NOBBILLIEHNM AABNEHNSI:

A2) CO; (r) + C (18) 2 2c0(n-Q

1) Npy NOHMXEHUN TEMNEPATYPbI:

2) Np¥ yMeHbLUEHW [aBNeHns:

3) npy yMeHbLLEHUM kOHUeHTpauum CO:
4) npu yBenuyeHun KoHueHTpaumn COz:

4. JononHute dpasbl:

MpuHumn Me Watenbe:
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE PeaKLun — 3TO peakyun
OKuCriEHne — 3TO NpoLecc
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BoccTaHoBrieHHe — 3TO npouecc
Okucnurens -
BoccraHosuTtenb -

5. YpaBHsiiTe MeTofOM _8nekTpoHHoro 6anaHca cregyiouwme peakuiu. Cpe aT0
HeOﬁXOEVIMO gonuwimTte npoayKTbl peakunn:

1) Na+H,0—NaOH+H,1

2) K+H,0—KOH+....

3) HCI+MnO2—Cla1+MnCl+H;0

4) HCI+KMnO4—Clz+ MnClot..... +.....

4) CoobLueHne AOMALLHEro 3afaHuns: [1] cTp.224-24058, [2] cTp.90-121, c.p.Ne1.7

JaGopaTopHo-npakTuyeckoe 3aHaTue Ne 8

Tema: «CBOICTBA rafnoreHoB 1 NX COBANHEHWI»

Llenu: SKCNepUMeHTanbHO W3Y4uTb HEKOTOpble CBOWCTBA ranoreHos. OcBOUTL TEXHUKY
NPOBEAEHNS KAYECTBEHHbIX PEaKUWil Ha ranoreHun WOkbI, M3y4NTb OKACTIUTENbHO-
BOCCTAHOBMUTENbHBIE CBOMCTEA rafnioreHoB 1 UX BaXHEHLLNX COeAVHEHN.

Meropaumueckoe obecneyeHue:

Peakmuebi: Hatpusi xnopua (kp.), cepHas kucnora (KOHL.), pacTBop HaTpusi xriopuaa,
pacTeop HaTpusi GpomuAa, pacTeop kanusi AoAWAA, PacTeop HUTpaTa cepebpa, pacTeop
ammunaka, nog (kp.), Boga AUCTUNIIMPOBaHHAA, CnvpT 3TUNoBbINA, xrnopodopm (6exson),
XropHas BoAa, yHUBEpCanbHas iakmycosas Gymara.

O60opydosaHue — npoGUPKA, NPEAMETHBIE CTEKNA, NUNETKY, Yallika Ans Criea.
Wcnone3yemas nutepatypa:

Xumust  ana  npocdeccuit U CneuuanbHocTel  ecTeCTBEeHHOHAay4Horo npochuns:
yue6HuK/[O.C.IabpuansiH, W.I.Octpoymosa, E.E.OctpoymoBa, C.A.Cnagkos]; nog pea.
0.C.la6puansHa. - 3-e u3a., ctep. - M.: "Akagemust", 2014. - 384c.

Babkos Anekcanap Bacunbeeny. Oblas n HeopraHu4eckas Xumns: yueGHuk / A. B. Babkos,
T. V1. bapaba+osa, B. A. Monkos. - M. : FT3OTAP-Meaua, 2013. - 384 c.:un.

Xop 3aHATUA:

1)MHCTpyKTax no TexHuke GesonacHocTy (cM. Mpunoxenne 1)
2) KpaTkoe n3noxeHue y4ebHoro martepuana.
3)CamocTosTenbHas paboTa CTyAeHTOB!

1. [lposedume 3KcnepuMeHm:
BHMMaHMe: BCE ONbITbl NPOBOAUTb B BbITSXKHOM Lukadpy!

OnbiT Ne 1. MonyyeHue ranoreHoBoAopoAoB. MNonyyeHne XnopoBoAopoAa.

B Cyxyto NpoBupky BHECUTE HECKOMbKO KPUCTAMIMKOR KPUCTANNUYECKOro Xiopiaa Hatpus
1 [o6aBbTe KOHLEHTPUPOBAHHON CEpHO kucnoTel. Benyunsanue xsopupa Hatpus v
BbllerieHne rasa CBULETENLCTBYIOT O MPOTEKaHUun peakunu. ﬂogHecwre K l‘IQOGMQKe
CMOYEHHYI0 BOAOVW YHUBEPCAMNbHYIO WHAUKATOPHYIO Gymary U oTmeTbTe WU3MEHEHVE eé

OKPACKMW. 3anuwure ypaBHeHWe peakumn 06983OBaHVlﬂ Xnoposogopoaa.

OnbiT Ne 2. KayecTBeHHbIE peaKLUui Ha NOHbI ranoreHos
Ha Tpu npegmeTHbIX CTekra nomecTtute no 1-2 kanne creaylowmx pacTBOpOB: HaTpus
xnopuaa, HaTpus Gpomuaa, kanusa oguaa. K kaxaomy pactsopy pobasbTe no 1 kanne




image14.jpeg
14

pacTeopa HuTpata cepeGpa. OTMeTbTe HabniofAeHus, 3anuuTe ypaBHEHUs peakuuu.
lNposepbme pacmeopuMocmb MOMy4eHHbIX ocadkos 8 pacmeope ammuaka. OTMETbTE
HaGMiofeHs, 3anMwnTe ypaBHEHUs peakunu B MONEKyNAPHOA W VOHHOIA _(nonHoe u

KpaTtkoe, QOQM ax.

OnbiT Ne 3. PacTBOpVMOCTb rafnoreHos B pasnuyHbiX PaCTEOPUTENSAX

Ha TPU NpeAMETHbIX cTekna NOMEcCTUTE MO HECKOMbKO KPUCTamnmukos I‘/‘IOA& I'Ipoaepre
pacTBOpUMOCTb ioAaa B BOAE [OUCTUNNMPOBAHHOMW, CAMPTE 3TUMOBOM, PacTBOpe Kanua
fionuaa. OTMeTbTe, B YeM Xyxe BCEro pacTBOPAETCS o/, @ B YeM ayduie.

OnbIT Ne 4. OkucnuTenbHble CBOWCTBA ranoreHos
B nepaylo npobupky NoMecTuTe pacTeopa kanus #oAnAa, BO BTOPYIO — pacTeopa 6pomuna
HaTpus. [loGaBbTe HeBOrbLIOE KONU4ecTso xnopodopma (unu  Gensona). CunbHo

BeTpsixHuTe, OTMeTbTe HabnoaeHns. [ob6asbTe B 06e NpoGUpkKM XMOPHOW BOAbI U CHOBA
BCTpsiXHUTE ux. OTMeTbTe Habniofexns. 3anuwute ypaeHeHUs peakuuit. K kakomy Tuny

OHU NpuHaanexar?

OcopmuTe OTYET NO NPOBEAEHHBIM OMbITaM:

“Ne onbiTa Uro penanu | YTo Habnioganu. “Vpaswenns |  BoiBoasl
peakuuit

SNES (TS LA

2. HononHume npednoxeHus:

K noarpynne ranoreHoB OTHOCATCS
CroBo ranoreH o3Ha4YaeT
70 HasBaHWE 3NEMeHTbl MOArPYNMbl Monmyqunu Gnarofaps nerkocTv, G KOTOPOV Oy
pearupyloT CO MHOTUMY MeTannamu, o6pasys
Bce ranoreHs! MMEIOT CTPYKTYPY BHELLHEN 3MeKTPOHHO 060MouKu
MoaTomy OHW Ierko 3MeKTpoH, 06pasys YCTOWYMBYIO AMEKTPOHHYIO
o060onoyKky ‘HaumMeHblunit paguyc artoma B noarpynne — Yy

y ocTarbHbIX OH yBeNu4UuBaeTCs B paay:
[anoreHbl — oueHb aKTUBHbIe 3neMeHTbl. OHu MOryT 3MEKTPOHbI He
TOMBKO y aTOMOB, KOTOPbIE WX METKO OTAAIOT, HO M Y WOHOB U A2Xe BBITECHSATL Apyrue
ranoreHbl, MeHee akTUBHbIE, U3 UX COeAVHEHU.

Hanpumep, BbLITECHSIET XNI0p U3 XIOPUAOB, -
6pom 13 GpomMnaos, a 13 iioauaos. Ho fof BeiTecHaeT B6pom u xnop
W3 KUCMOPOACOAEPXALMX KACAOT W MX COned, B KOTOPbIX ranoreHbl 3apskeHbl
MOMOXMUTENbLHO.

[Mpu 0BbiuHbIX ycnoeusx Fa u C12 — , Bra— J =
C yBenuyeHnem aToMHOI# Macchl Okpacka ranoreHos CTaHOBUTCA 60onee NHTEHCUBHOI — OT
6regHo-XenTon y 0 TEeMHO-KpacHoW Yy n TEMHO-

uoneToBoN y

3. BblnonHume yrnpaxHeHus:
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A) HanuncaTb ypaBHEHWs! peaLinii B3aMMOAENCTBUSA ranoreHos C KMCropoom,
BOAOPOAOM, aKTUBHBIM METariom. COCTaBUTb 3rEKTPOHHbI GanaHc.

B) [leficTBMEM KaKuX rasioreHoB MOXHO BbIAENUTL cBoGOAHLI 6pom 13 pacTBopa Bpomuaa
kanusa? Hanucatb YXP, ykasaTb OKUCTIUTESb U BOCCTAHOBUTENb.

B) Kak ©3MEHSII0TCA CUsia KUCMOT 1 OKUCUTENbHBIE CBOWCTBA B psAaax:

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

Oonuwunte NpUYUHY N3MEHEHUs Cunbl KUCMOT W paccTaBbTe KUCNOTbl B Nopsake y6bIBaHI/I$|
KWUCMOTHbIX CBOMCTB. [JaiiTe Ha3BaHWs BCEM NPUBEAEHHBIM KNCIIoTam:

4. Pewume 3adayu:

1) K pactsopy NaCl 6bi1 npunuT n3beiTok pacTsop AgNO3. B pesynbTaTe peakuuu Boinan
ocapok Maccoit 10 r. Ckonbko rpammos NaCl Gbiro 8 pacTtBope?

2) Ckonbko rpammos KCIO3 MOXHO NOny4uTs MpU NPOMyCKaHui Xnopa 4epes 150 r 40%-ro
pactsopa KOH?

5. YKaxume OKUCTUMESTb U 860CCMaH08UMelb 8 PeaKUUsix:
1) 2Al + 6HCI — 2AICI5 + 3H

okucnuTenb ; BOCCTaHOBUTElb
2) HS + Hy803 — S + H20

oKkucnuTens ; BOCCTaHOBUTENb
3) HI + H2804 — l2 + HzS + H20

okucnuTenb ; BOCCTaHOBUTENb
4) 2KCI03 — 2KClI + 302

okucnuTernb ; BOCCTaHOBUTENb
5) HCI + MnOz — Clz + MnCl, + H20

okucnmuTens ; BOCCTaHOBUTESb

6. Onpedenume, kakue peakyuu se/1AHMcs OKUCIUMEITbHO - 60CCMaH08UMETbHbIMU.
1) Zn + H;S04 — ZnSO4 + Hz

2) ZnSO4 + Na;CO3 — ZnCO3 + NazS04

3) ZnCl, + H,S — ZnS + 2HCI

4)Zn+S — ZnS

5) ZnO + Hz — Zn + H0

4) CooblieHne AomaluHero 3afanus: [2] cTp.207-220 c.p.Ne2.1.1

NaGopaTtopHo-npakTuyeckoe 3aHaTue Ne 9

Tema: «CBOICTBA XanbKOreHoB. »

Lienu: aKCMepUMEHTanbHO 3aKkpenuTb CBOWCTBA coepuHennii cepsl (I, IV, VI), ocsouTb
TexHUKy NPOBEAEHMSA KaueCTBEHHOM PeakLuin Ha CynbdaT-NoH.

MeToauueckoe obecneyeHue:

Peakmusbi: cepHas kucnota (pasb.), umHK (Kp.), MeaHas CTpyxka (Mnn KYCOuKN MeaHON
NpOBOMOKY), PAcTBOp BUXpoMaTa kanwsi, pacTsop Cynbguaa HaTpus, cynbdua HaTpus
(kp.), pacTeop cynbcpata MapraHua, pacTsop Cynb@ara uukka, pacTBop HUTpaTa cBHLa,
pacTeOp nepMmaHraHaTa kanvsi, pacTeop xnopuaa Gapus.
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O6opydoeaHue: NPOGUPKY, WITATUB, NUNETKM, Yallka ANs crvsa.

Wcnonbayemas nureparypa:

Xumusi  Ans  npodeccuil M CMeuManbHoCTel  eCTEeCTBEHHOHAyYHOro npocuns:
yuebHuk/[O.C.MabpuansaH, W.I.Octpoymosa, E.E.OctpoymoBa, C.A.Cnaakos]; noa pea.
0.C.labpuansHa. - 3-e usa., crep. - M.: "Akapemus", 2014. - 384c.

Babkos AnekcaHap Bacunbesud. Obluas 1 HeopraHuieckas Xumus: yuebHuk / A. B. Babkos,
T. W. BapabaHosa, B. A. Monko.. - M. : [D0TAP-Meaua, 2013. - 384 c. : un.

Xoa 3aHATUA:

1)HCTPYKTaX Mo TexHuke 6eaonacHocTu (CM. Mpunoxexue 1)
2) KpaTkoe uanoxenue y4e6Horo matepuana.
3)CamocTosiTenbHas paboTa CTyAEHTOB:

I'Igoaegwre OKCMNEPUMEHT:

OnbiT N2 1. OkucnuTenbHble CBONCTBA CEPHOMN KUCTOThI
B gBe npobupku Haneiite pasbaBneHHoin CepHoii KUCTOThl. BHecuTe B nepayio npobupky
2-3 rpaHynbl LMHKa, BO BTOPYIO - 2-3 MEeAHbIE CTPYXKA (MNW KyCOYKM MEAHO NPOBOMOKYN).
OTMeTbTe HabnoaeHus. 3anuiinTe ypaBHeH!e peakuni.

OnbiT Ne 2. BoccTaHoBuUTenNbHblE CBOCTBA CyNb(UTOB

B npo6upky HaneiiTe opaHxXeBoro pacTeopa GuxpomaTa kanus 1 nobasbTe pasbaBneHHoN
CepHOil KMCrOTbl. BHecuTe B NpOBMPKY HECKONbKO KpUCTannos cynbduTta HaTpus.
OTMmeTbTe HabnwoaeHs. 3anmiunTe ypaBHEHNE PeaKLn.

OnbiT Ne 3. MonyyeHne HepacTBOPUMBIX CyNb(UA0B

B npobupku Haneite GeCLBETHbIX PacTBOPOB cynbgaToB MapraHua, uuHKa W HuTpata
CEUHLA. 3aTeM B BbITSKHOM LiKady B kaxayio npobupky nobaebTe pacTeopa cynbduaa
HaTpusi 40 BbiNaAeHus ocafikos. OTMeTbTe HabnoaeHns. 3anuNTe YPABHEHNA DEAKLNY.

OnbiT Ne 4. BoccTaHoBUTENbHbIE CBOWCTBA Cynbguaos
B npo6upky Haneiite cnaboro pacTsopa nepmaxraHata kanus un nobasbTe pasbaBneHHom
CcepHoOll KMCrOThI, Aanee AobasbTe MO kannsm pactsopa cynbdupa Hatpua. OTMETbETE

HabnioaeHus. 3anvlunTe ypaBHeHre peakunm.

OnbiT Ne 5. KauecTBeHHas peakuus Ha cynbdat MoH

Ha npeameTHoe cTekrno nomectute 1-2 kannu pa3baBneHHoi CepHO KucrnoTbi (Mnu
pacTeop HaTpusi cynbdata) u AobasbTe 1 kannio pacTeOpa Xnopuaa 6apus. OTmeTbTe
HabniofeHus, 3anuuIMTe YPAaBHEHUS peakudu B MOMEKYNsiDHOW W VIOHHO#_(nonHoe u

KpaTkoe, QOEM ax.

OcbopMUTE OTYET MO NPOBEAEHHEIM OMbITaM:
Ne onbiTa Uro genarm | YTo

womany | Vpaswennsi | Brisoas!
peaumih
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3aHecuTe AaHHbIe MO OnbiTam B TabnuLly, chopMynupyiTe BoIBOAbI.

4) CoobLueH1e AOMALUHETO 3aAaHuNs: [2] cTp.221-239 , c.p.Ne2.1.2
TaGopaTopHO-NpaKTUyeckoe 3aHATUe Ne10

Tema: «CBoiicTBa coefuHeruii IV, V rpynnbl rnasHoA noarpynnbi»

Llenu: aKCNepUMEHTANEHO U3y4nTb XUMU4eckue CBOWCTBA HEKOTOPbIX COEAVHEHNI a3oTa,
cocpopa M yrmepoaa, OCBOMTb TEXHUKY MPOBEAEHNS KAYSCTBEHHbIX peakumii Ha
onpeaeneHue (ocdat noHa, HUTPaT MOHA, MOHA aMMOHIA 1 KapboHaT noHa.
MeTonuueckoe obecneveHue:

Peakmuebi: XNOPWA amMoHusi (Kp.), PacTBop Xnopuia amMOHUs, PacTBop Lienodn,
pacTBOp HMTpaTa HaTpusi, pacTBop AudeHnnamuHa B KOHLIEHTPUPOBAHHOW CepHON
kucnote, pacTeop doccata HaTpus (Wnu pacTsop rmapodocdara  HaTpus), pacTeop
nuTpata cepebpa, deHondTanenHosas Gymaxka (unn yHuBepcarbHas WHAMKATOpHas
Gymaxka), Mer, ruapokapGoHaT HaTpus (kp.), consiHas kucnoTa (pasb.), pacTeop xnopnaa
Gapwsi, pacTeop Cynb(ata Meau, PacTBOp X/OpUAa amOMUHWSA, PacTeop kapboHaTa
HaTpUA, APEBECHBI yronb (Mnu aKTUBMPOBAHHBIA Yrorb), NOAKpalleHHas BOAa, pacTsop
nepmaHraHaTa kanus.

060pydoeaHue: NpoBUPKM, TPEAMETHbIE CTEKIa, MUNETKN, CMPTOBKA, valuka Ans crnvea.
Vcnonbayemas nutepaTypa:

Xumus  ans npocdeccuii  n cneyuanbHOCTell  eCTECTBEHHOHAY4HOro npocuns:
yueGHuK/[O.C.MabpuansH, W.r.Octpoymosa, E.E.OcTpoymosa, C.A.Cniagkos]; noa pea.
0.C.l'abpwuansHa. - 3-e u3A., CTep. - M.: "Akagemus", 2014. - 384c.

Babkos Anekcanap Bacunbesuy. Obwwas 1 HeopraH4ecKas Xumus: yuebHuk / A. B. babkos,
T. W. BapabaHoga, B. A. INonkos. - M. : FTOOTAP-Megaua, 2013. - 384 c. : wi.

Xop 3aHATUA:

1)MHCTpYKTax no TexHWke Ge3onacHocTy (CM. MpunoxeHue 1)
2) Kpatkoe nanoxeHue y4ebHoro matepuana.
3)CamocTosTenbHas paboTa CTyIeHTOB:

[poBeauTe KCNEPUMEHT:

CeoiicTsa cofeit aMMOHUS (ONbIThbl NPOBOAWUTL B BbITAXHOM wkady!)

OnbIT 1. Bo3roHka xnopnaa aMMoHUsA.

B npoGupky BHecuTe HeGOmMblIOe KOMMYECTBO KpUCTAMNNYeckoro xnopuaa ammoHunsa. Ha
Kpai NpoBMpKM MOMECTUTE BIaXHY0 (peHondTanemHoBylo BymaxKky (Anu BraxHyio
YHUBEpCAlbHYI0 NHAVKATOPHYIO GymaxKy), BHEpruiHoO Harpeiite. ObpaTute BHAMaHNe Ha
nosiBrieHve _ okpackun _ ceHondtanenHa  (M3MEHeHWe  OKPacku yHUBEpCanbHomn
VHAMKATOPHOW ByMakun), 8 3aTem Ha WCYEe3HOBEHWE OKPACKM. 3anuwnTe ypaBHeHue
peakuuu. Coenaiite BLIBOA.

OnbIT 2. KauecTBeHHasA peakuusi Ha WOH aMMOHUS.
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B npobupky NOMecTATe PacTBOp XMnopuaa amMOHMs, no6aBbTe KOHLEHTPUPOBAHHOIO
pacTBOpa Lenouu, Ha kpaii npobupki NOMECTUTE BNaKHYI0 cheHondTanenHoByto BymaxKy
(Unn BNaXHYI0 YHUBEPCamNbHYI0 MHAUKATOPHYIO Gymaky), SHEPriUHO HarpeiiTe. 3anuwuTe
ypaBHEeHWe peakuum B MOMeKynsipHOii U MOHHOW (nonHoe u kpaTtkoe) hopmax.

OnbIT 3. MMaponua coneit aMMoHus.

Ha npeameTHoe CTEKI0 NOMECTUTEe YHUBEPCanbHY0 UHANKATOPHYIO BGymaxKy U KanHute
Kannmio pacteopa Xxnopuaa ammoHus. Kakosa peakuus pactBopa? OTBET MoscHUTE Ha
npuMepe peakuun rmaponusa.

OnbIT 4 KayecTBeHHas peakuus Ha HUTpaT-UoH

Ha npeameTHoe CTeko nomecTtute 1-2 Kannu pacTeopa HUTpaTa HaTpus (unu pacTeopa
HuTpaTa Kanus)  AobasbTe 1 kannio pacTsopa AuceHunamuHa B KOHLIEHTPUPOBAHHOM
cepHoii kucnote. OTMeTbTe HabroAeHNs.

OribIT 5. KauecTBeHHas peakuusi Ha docdaTt-uoH

Ha npeameTHoe cTekiio nomectute 1-2 Kannu pacteopa ocdata HaTpus (Mnu pacTeopa
ruapodocata HaTpus) U AobasbTe 1 Kannio pacTeopa HUTpaTa cepebpa. OtmeTbTe
HabniogeHus, 3anumMTe ypaBHEHUe peakuun B MONEKYnNsSPHO U WOHHOI (noriHoe W
KpaTkoe) hopmax.

OnwIT 6. BaaumoaeiicTaue kapBoHATOB 1 ruapokapboHaToE € kucnotami

A. B npobupky nomecTute Kycouyek mena u no6aBbTe PacTEOP COMSHON KNCIOThI.
OTmeTbTe HabriogeHus. 3anuwuTe ypaBHeHWe peakuuy B MONEKyNsipHOW U WNOHHOMN
(nonHoe 1 kpaTkoe) dopmax.

B. B npobupky nomecTuTe Heborblloe KONM4ecTso KpUCTannMYeckoro ruapokapboHara
HaTpusi u [fobasbTe pacTBOP COnsiHOM kucrnoTel. OTmeTbTe HabniogeHus. 3anuwute
ypaBHEHNE peakumMit B MONEKYNAPHON 1 NOHHOI (MoNnHoe KpaTtkoe) dopmax.

OnbiT 7. OcoBGEHHOCTU B3aUMOAENCTBIUA KapbOHATOB C CONsAiMU METannos

A. B Tpu npobupku Haneite pacTeOpbl Xropuaa Gapus, cynbdara meau, xnopuaa
anloMuHus 1 AoGaBbTe pacTBopa kapGoHaTa HaTpus. OTMeTbTe HabniogeHus. 3anvwnTe
ypaBHeHUe peakLyi B MONekynspHoii 1 MOHHOV (nonkoe u Kpatkoe) hopmax.

B. Aacopbuus yrnem BeLecTs U3 pacTeopa

[lpeBecHblil yronb (U aKTUBUPOBAHHbIA yronb) U3MensyuTe B CTyMKe U NnomMecTuTe B se
npoBupku. 3atem B nepsylo [obaBbTe NOAKPALEHHYK BOAY, BO sTOpylo — crna6oro
pacTBopa nepmaHraHaTta HaTpus. TLiaTenbHo saGonTaiite, ordunbTpyiite. CpaBHute
chunbTpaThl C NepBoHaYanbHLIMU PacTBOPamMy. O6pa6oraiite unbTp C OCTaBLUMMCS
yrnem ropsiyeil Bogoil. OTMeTbTe Habniogenus. Caenaiite BbIBOA O TOM, YTO Takoe

ancopbuus n gecopbums.

OQOQMMTG OTYeT No NPoBeAEHHbIM OMnbiTam:
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Neonbita T‘-l{ aenanu | Yto Habniopann | YpasHeHus BbiBOAbI
| e s e e peakuuin
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3aHecuTe gaHHbIe No orbiTam B Tabnuuy, chopMynupyiiTe BbIBOAbI.

4) CooGLueHne AOMALLHETO 3aaaHns: [2] cTp.241-263, 267-285 , c.p.Ne2.1.3,2.1.4

TaGopaTopHo-nNpakTuyeckoe 3aHATUEe Ne 11

Tema: «CBOVCTBa COeANHEHWIt aniemeHToB |il rpynnbl rnasHo noarpynnbi»

Llenu: akCriepuMeHTansHO U3y4uTb XUMU4eckne CBOWCTBA HEKOTOPbIX COEANHEHNI Bopa 1
AMIOMIHIS, OCBOWTb TEXHNUKY KAYECTBEHHOrO OonpeAeneHnsi TeTpabopaT-aHuoHa 1 kaTuo
anoM1HKA.

MeTopuueckoe obecneyeHue:

Peakmuebi: kicnoTa 60pHast (Kp.), BOAA OYMILEHHAs, CNMPT 3TUNOBbIN, 6ypa (kp.), cepHasi
kucroTa (KOHL.), rpaHymnbl amioMuHus (WNn anioMuHnesas conbra), comnsHasa kucroTa
(pas6.), cepHas kucroTa (pasb.), pacTBOP Wero4n, Xropua anoMUHNA..

O60pydoearue: npobupky, hapdopoBbie HaLlkM, CMPTOBKY, Hallika Ana cnuea

Wcnonb3yemas nurepatypa:

Xumus  ans npodeccuit M CreunanbHocTedl  ecTeCTBeHHOHAy4HOro npoduns:
yueBHuK/[O.C.IabpuansiH, W.I.Octpoymosa, E.E.Octpoymosa, C.A.Cnagkos]; mnoa pea.
O.C.rabpuansHa. - 3-e u3A., cTep. - M.: "Akagemus", 2014. - 384c.

Babkos Anekcanap Bacunbesny. ObLas 1 HeOpraH4ecKkas Xumns: yuebHuk / A. B. babkos,
T. W. bapa6at+oea, B. A. Monkos. - M. : TOOTAP-Megaua, 2013. - 384 c. : wn.

Xop 3aHATURA:

1)MHCTpYKTax No TexHVke 6e30nacHocTX (CM. Mpunoxexue 1)
2) KpaTkoe nanoxeHune yyebHoro matepuana.
3)CamocrosiTenbHas paboTa CTYAEHTOB:

MpoBeauTe 3KCNEPUMEHT:

OnbiT 1. PacTBOPMMOCTb GOPHON KUCNOTbI B PasNuUHbIX pacTBOPUTENSX

B Tpu npobupku nomecTuTe HeGombLIoe KONMYEeCTBO KPUCTANAMYecKoi BOPHOI KMCMOTbI.
B nepsyio [06aBbTE XOMOAHOW BOAbI OYMLIEHHOR, BO BTOPYIO — CrupTa 3TWMOBOrO, B
TpeTbIo — ropsiuelt BOALI OuMLEeHHON. OTMeTbTe, B YeM Xyxe BCero pacTBopAETCR 6opHas

KUCNOTA, @ B Yem nyylue.

OnbIT 2. KayecTBeHHaa peakuusi Ha BopaT — MOH
B ¢hapdopoByto yallky MOMECTUTE KpUCTansvki Gypbl, AobaBbTe KOHLEHTPUPOBaHHOA
CepHOil KMCMOTbI, 3aTeM CnupTa 3TUMOBOTO M NOAOXKIUTE. OtmeTbTe Habriopexus w

3anunTe ypaBHeHue peakuuun.

OnbIT_3. AMoTEPHbIE CBOCTBA antoM1HUA
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A.B npobupKky NoMecTuTe rpaHyny aniomuHus WUnn kycodek anioMuHUeBo dornbru v
npuneiite pa3basrneHHoOl COMAHOW KUCMOThI. OTmeTbTe HabniogeHua W 3anuwnTe

ypaBHEHVE peaKLuu.
OMbIT MOBTOPUTE C PACTBOPOM CEPHOI KUCTOTbI. OCTOPOKHO HarpeiiTe Te npobupku, B

KOTOPbIX HE MPOUCXOAUT B3aUMOAENCTBUE anioMUHUA C kucnoToii. OTMeTbTe HabnoaeHUs

V 3anuinTe ypaBHEHUs peakumm.
B.lloMecTuTe rpaHyny anioMuHWs WNu KyCOuek armomuHueBoil donbrin B npoGupky n

npuneiiTe pacTBopa ruapokcuaa Hatpus. OTMeTbTe HabnioAeHMA U 3anulvTe ypasHeHne
peakunm.

OnbIT_4. AMcoTepHble CBOCTBA rMApOKCHAa antoMUHus

MonyunTe peakuveil oGMeHa rMAPOKCUA aNOMUHUA U NPOBEpbTE ero pacTBOpUMOCTb B
pa3BaBneHHOl COMsHOM KNCNOTE 1 N3BbITKE LEenoyM. OTMeTbTE HabMoAEHNA U 3anunTe
ypaBHeHUA peakLnm.

OQOQMMTG OTYET MO NPoBEeAEHHbIM onbiTa :
Ne onbiTa Yrto penanu Yro Habnioganyi | YpasHeHus BuiBoab!

| peakuui |
B o

SIS WIS —

3aHecUTE AaHHBIE N0 ONbITaM B TaBnuLly, ChOPMYNUPYiITE BEIBOAS!.

4) CoobLueHue fomalliHero 3aaanus: [2] cTp. 286-296 , c.p.Ne2.1.5

NaGopaTopHo-npaKkTuieckoe saHatue Ne 12

Tema: «CBoiicTBa cOeAUHEHU S- 1 d-3neMeHTOB rmaBHbIX U noBoYHbIX MOArpymnn»

Llenu: 3KCMEPUMEHTamNbHO W3Y4UTb XUMUYECKMe CBOWCTBA HEKOTOPbIX coefiMHeHu
MarHusi, kanbLus, HaTPUA U Kanusl, OCBOUTb TEXHUKY Ka4eCTBEHHOrO ONPEeAeneHns UOoHOB
MarHusi, KanbLUus, HaTpPUs U Kanus.

MeTtoauyeckoe obecneyeHue:

Peakmuenbr: pacTsop cynbarta MarHus, pacTeop ammuaka, pacTeop Xxropuaa aMMOoHUA,
pactBop ruapocdoctaTa HaTpusi, PACTBOP XOPUAA KarnbLWs, PACTBOP Okcanara aMMOoHIs,
pacTBOp YKCYCHOI KUCMOTbI, PacTBOp COMSHOW KWCMOThI, BOAA AVCTUNNUPOBAHHAA,
MeTannnYeckuit HaTpuil (MK Kkanui),eHondTanenH, pacTBop HaTPusA Xnopuaa, pacTeop
kanus xnopuga, pacTsop cynbdata meau (I1), XenesHblit rBo3Ab, MegHas NpoBOnoka,
PacTBOP A30THOW KUCMOTbI, KOHLEHTPUPOBAHHbIA PacTeop a30THOI KUCMOTbI, PacTBOP
wwenoum, pacTeop xenToit kpossHoi conu Kas[Fe(CN)e|, pactsop HuTpaTa cepebpa,
PacTBOP CONAHON KUCNOTHI, LIMHKOBAs Mbinb, PACTBOP Cynbdata LuHKa, pacTop HUTpaTa
pryTu (1), pacteop HuTpaTa pTyTH (Il), pacTBop kanus oauaa.

O60opydoeaHue: NPOBUPKM, CIMPTOBKY, rpuceni, XUMUYECKUIA CTaKaH.

Wcnonbayemas nuteparypa:
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Xumus  ans  npodeccud v creuuanbsHocTell  eCTeCTBEHHOHay4HOro npocuns:
yue6HnK/[O.C.MabpuansiH, U.r.OcTpoymosa, E.E.OcTpoymosa, C.A.Crnagkos]; noa pea.
0.C.l'abpuansiHa. - 3-e u3A., cTep. - M.: "Akapemus", 2014. - 384c.

Babkos AnekcaHap Bacunbesuy. OBiasi 1 HeopraHn4eckas Xumus: yuebruk / A. B. Babkos,
T. W1. BapaBaHosa, B. A. lonkos. - M. : r90TAP-Meaua, 2013. - 384 c. : vn.

Xop 3aHATURA:

1)MIHCTpYKTaX o TexHuke GesonacHocTu (cm. Mpunoxenue 1)
2) KpaTkoe usrnoxeHue yuebHoro matepuana.
3)CamocTosTensHas paboTa CTyAeHTOB:

HEOBEQMTE SKCMNEPUMEHT:

OnbIT_1. KauecTBeHHas peakunsi Ha NOH Marius

B npoGupky nomecTtute pacTeop cynbcbata marHus u pobaBbTe pacTBOp ammuaka,
pacTBop XnopyAa aMMOoHUa 1 pacTeop ruapodocdara HaTpusa. OTMeTbTe Habriioaexns n
3anMWATE YpaBHEHVe peakuui B MONEKYNADHO 1 MOHHOW (onHoe 1 kpaTtkoe) dhopmax.

OnbIT 2. KayecTBeHHan peakumns Ha WOoH Karnbuus

B npobupky nomecTuTe pacTBOp XopuAa Karnbuus u nobasbTe pacTBop okcanara
ammoHus. MpoBepbTe pacTBOPUMOCTL BhiNaBLLEro ocajka B pacTeope CONSIHOM KNCTOTbI 1
pacTBOpe YKCYCHOI KucnoTbl. OTMeTbTe HabnIoJeHNs ¥ 3anuiunTe ypaBHEHUs peakuun B
MOMeKynApHOIA U NOHHOIA (MONHOE 1 KpaTKoe) hopmax.

OnbiT_3. CBOICTBA LWENOYHLIX MEeTansos

B XMMWYECKUI CTakaH C BOAOI NOMECTUTE KyCOYeK MeTanmnieckoro Hatpus (Mnu kanus).
OcTopoxHo! Ob6bscHuTe npoucxopsiuee. Mocne MonHoro B3auMOAECTBUS, K
nomnyueHHoOMy pacTsopy AobaBbTe 1-2 kannn uHaukatopa teHondTaneuHa. OTmMeTbTe

HaﬁnlOEeHMH W 3anuwuyTe YpaBHEHNSA peakuunm.

OnbIT_4. KauecTBEHHan peakuus Ha NOH HaTpus

Peakuus NpoBoanTCs Ha rpudene.

pucbenb TWATENbHO NpOKANUTE B MiaMeHn CMpTOBKY, 3aTem onyctute rpudens B
pacTBOp COMSAHON KWACIOTbl U OMATL NpoKanuTe. CmouuTe rpudens pacTBOpoOM Xnopuaa
HaTpuWsi ¥ BHECWTE B nnams CnMpTOBKW. B kakol UBeT okpacunoch nnams? Cpaenaiite
BbIBOA,.

OnbIT_5. KauecTBeHHas peakuusi Ha VOH Kanus

Peakuusa npoBoauTCs Ha rpudene.

Mpucbens TWATENbHO NPOKANNTE B MNamMeHn CrupToBKY, 3aTem onyctute rpudens B
pacTBOP CONsHOM KACNOTHI U ONATb npokanute. CmounTe rpudbenb pacTBOpPOM Xopnaa
Kanus U BHecuTe B NNams CNMpTOBKA. B Kakoi LBET OKpacwunock nnama?_Cpenaite

BblBOA.

OnbIT_6. MNonyyexne megn
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B npoBupky MOMECTUTE HAChILEHHbIA PacTBop cynbchata meau (ll) v onyctute
npeaBapuTenbHO OUMLLIEHHBIA  HaxAa4HoOR Gymaroii xefeaHblii rosab. OcTasbTe Ha
HEeCKOMbKo MUHYT. OTMeTbTe HaBMIOAEHNS 1 3aNUWINTE YPABHEHWNE PEaKLMW.

OnbiT_7. B3auMoaeicTeie MEAM C a30THOI KACIOTO

A. B npobupky nomecTuTe Kycouek Me/HoI NPoBOMOokY 1 AobaBbTe pasbasneHHoi
a30THOI KUCNOThl. OTMETbTEe HabNIOAEHNS U 3aNULIMTE YDaBHeH!E PeakKUni.
B.0OnbIT NPOBOANTCS B BbITSHKHOM wkady! B npobupky nomecTuTe Kyco4ek
MegaHoll MPOBONOkKK 1 fobaBbTe KOHLIEHTPUPOBAHHOI a30THOI KCNOThl. OTMETbTE
HaBnoAeHNs 1 3anvuLInTe YpaBHEHUe PeakLnu.

OnbiT_8. MonyueHue ruapokcuaa meam (I1) u usydexue ero CBOWCTB
M3 UMeloLLMXCs peakTUBOoB peakuueit obMeHa nonyuuTe ruapokcua Meau (). OTmMeTbTE
HaBriofeHns W 3anuwudTe ypasHeHue peakiuy. OCTOPOXHO Harpeite coaepxumoe

ﬂpOGMpKM. OTtmeTbTE NpoucxoasLune M3MEHEHUs U 3anuLInTe ypaBHeHne peakunu.

OnbIT 9. KauecTBeHHas peakuus Ha MoH Meaun

B npobupky MOMecTATE pacTeop Cynbdara Meau (I) u poBasbTe pacTeOp >KENTOM
kpoBsiHoi conn K4[Fe(CN)6]. OTmeTbTe HabniofieHusl U sanuwnTe 2aBHEHWEe peakuun B
MOMEKYNSIPHOiA 1 MOHHOW (NONHOE U kpaTkoe) hopmax.

OnbiT_10. KayecTBeHHas peakuus Ha MoH cepebpa
B npobupky nomectuTe pacTBOp HuTparta cepebpa u [fobasbTe pacTBOP consiHow
kucnotel. OTmeTbTe HaGﬂlO,EleHVIH W 3anuwuTe YypaeHeHue peakuuu. I'Ipaaepre

pacTBOpMMOCTb Ocajka B pacTteope ammuaka. OTMeTbTE _npoucxogsauime U3MEHEHUA U
3anuiinTe ypaBHeEHWe peakunn B MONEKYNAPHOIA U VNOHHOIA (nonHoe v KDaTKOe) dopmax.

OnbiT 11. OTHOLWIEHKE LIMHKA K KUCINOTaM U Lenovam

B fgBe npobupki nomecTute HeBomMbLLOEe KONMYecTeo LIMHKOBO# AbiNW. B ogHy npoBupky
no6aBbTe pacTBOp COMsIHOI KuCnoTsl. B apyryio npoBupky — pacTBop Lienouu. MpoGupky
O LenoybIo crierka Harpeiite. OTMeTbTe HaBNIAEHNS 1 3aNULLNTE YPaBHEHNA DEaKUNN.

OnbIT_12. KauecTBeHHasa peakuusa Ha MOH LiHKa

B npoBupKy NOMecTuTe pacTeop cyrnbdara LuHka 1 106aBbTe pacTBOP XerToi KPOBAHOM
conn KyFe(CN)s]. OTmeTbTe HabriogeHust ¥ 3anuumTe ypaBHeHue peakuun B
MOIEKYNAPHOI 1 MOHHOIA (MOMHOE U kpaTkoe) popmax.

OnbiT_13. KauectBeHHas peakuus Ha noHbl pTyTy (1), (1)

A. B npobupky nomecTute pacTBoOp HUTpaTa pTyTi (I) n foBasbTe pacTsop NOAMAA Kanus.
OTmeTbTe HabnogeHus W 3anuwuTe ypaBHEHUe peakuun B MOneKynsipHON W WOHHOWN
(nonHoe u kpaTkoe) dhopmax.
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B. B npoGupky nomMecTuTe pacTeop HUTpaTa pTyTi (Il) n pobaBbTe pacTeop NOAMAA kanus.
OTmeTbTe HabniogeHusi ¥ 3anuwmTe ypasHEeHWe peakuun B MOIeKysiPHON W NOHHOWN
(nonHoe 1 kpaTkoe) popmax.

OdopmMuTe OTYET NO nposeAeHHbIM onbiTam:

Ne onbiTa Uro genarm | Uto Habniopany | YpasHenus BbiBoAbI
! | peakuuit

DR TR e
3aHecuTe AaHHble No onbiTam B Tabnuuy, chopMynupyiTe BbIBOAbI.

4) CooblLeHne JOMALLHEro 3aaaHus: [2] cTp. 297-313 ,c.p.Ne2.2.1,2.2.2

TaGopaTopHo-npaKTU4eckoe 3aHATUe Ne 13

Tema: «XMMUYECKME CBOWCTBA XpOMa 1 MapraHua»

Llenu: 3KcnepwmeHTaano U3y4unTh Xumuyeckne CBOIICTBA HEKOTOPbIX Xpoma 1 mapraHua.
MeToauueckoe obecneyeHue:

PeakTuBLI: PacTBOp [AMXpoMmaTa kanus, pacTBOp Xpomarta kanvs, pacTBOp CepHoi
KWCTOTBI, PacTBOp Kanva WoAwAa, PacTBOp LUENoYW, pacTsop cynbata mapraHua,
pacTBOp NepmaHraHaTa kanus, pacTteop cynbduTa HaTpusi, BOAA OYNLLEHHAS.
OGopyaoBaHue: NPoGyUpKY, MMNETKY, Yallka Ans cnvsa.

Vcnonbayemas nuteparypa:

Xumus  ans  npoceccuii 1 cneumanbHoCcTell  ecTeCTBEHHOHAy4YHOro npocuns:
yueBGHuK/[O.C.IabpuansH, W.I.Octpoymosa, E.E.OcTpoymosa, C.A.Cnapakog]; noa pea.
0.C.ra6puanska. - 3-e n3a., crep. - M.: "Akagemus", 2014. - 384c.

Babkos AnekcaHap Bacunbesuy. O6wwas 1 HeOpraHM4eckas Xumus: yuebHuk / A. B. Babkos,
T. V. BapabaHoga, B. A. lonkos. - M. : TOOTAP-Menua, 2013.-384 c.:wn.

Xop 3aHATUA:

1)MHCTPYKTaX no TexHyKe GesonacHocTu (CM. Mpunoxetue 1)
2) KpaTkoe n3noxexue yuebHoro matepuana.
3)CamocTosiTenbHas paboTa CTyAeHTOB:

MpoBeauTe 9KCNEPUMEHT:

OnbiT_1. OkucnuTenbHble CBONCTBA ANXPOMATOB
B npo6upKy noMecTuTe pacTBop Auxpomara kanus u no6aBbTe pacTBopa CEpHOI KUCMOTbI
¥ pactsopa kanus Woanpa. OnpefenuTe Tun [aHHOW peakuuu. 3anvwvre ypasHeHvie

peakuun, cocTaBbTe 3ﬂeKTQOHHbII71 Ganasc.

OnbiT_2. MepeBoa XpOMaTos B AUXpoMaThl
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B npobupky nomecTuTe pacTeopa XpomaTta kanus u AobasbTe pasbaBreHHoi cepHoii
KucnoThl, _Kak uamenuTcs okpacka? K nonyyeHHoMy pacTsopy gobasbTe pactsopa

Wenoyu. OTmeTbTE Ha6mogeva W 3anulinTe ypaBHEHUs peakuuu.

OnbIT 3. MNonyyeHue 1 coiicTBa ruapokcuaa mapranua (11) v ruapokcuaa mapraHua (V)

B npobupky nomecTuTe pacTBOp CynbdaTa MapraHua n AoGaBbTe PacTBOP LUENOYM.
OTmeTbTe HabMiOAeHUs U 3anuwnTe ypaBHeHWe peakuuu. O6patute BHUMaHue Ha
V3MeHeHUs:, npoucxodsiuve ¢ ruapokcuaom Mapradua () wa Bosayxe. 3anvwwte

ypaBHeHuWe peakuunn.

OnbIT_4. OkucnuTEnNbHbIE CBOCTBA NepMaHraHaTa kanust

B Tpu npobupku HareliTe pacTBopa nepmaHraHata kanua. B oaHy npobupky aobasbTe
KOHLIGHTPUPOBAHHOI CEpPHOM KUCMOTbl, B APYryl0 — KOHLEHTPUPOBAHHOTO pacTsopa
wenoum, a B TPETbio — BOAbI OYMLIEHHOR. 3aTeM BO BCe npobupku foGaEbTe pacTeopa

cynbguta Hatpusi. OTMeTbTe HabnwgeHus W 3anuiinTe ypaBHeHUsA Peakuiil, COCTaBbTe
3MNeKTPOHHbI 6anaHc.

OQOQMI’ITE OTYeT Mo NPOBEAEHHbIM OMbITaM:

Ne onbiTa Yro penanu [Uro Habnioganu | YpasHenuss | Boisods!
| peakunit

—

3aHecwTe faHHbIE M0 ONbITAM B TabnuLy , CHOPMYNUPYHTE BLIBOALI.

4) CoobLyenne fomatuHero 3aaanus: [2] cTp. 321-323 ,C.p.Ne2.3.4

NaGopaTtopHo-npakTuyeckoe 3aHaTne Ne 14

Tema: «XUMUYeckue CBOIICTB Xenesa»

Llenu: aKkcnepuMeHTarbHO 3aKpenuTb CBOCTBA COeAMHEHUI xenesa (1) n (ll), ocsouTb
TEXHUKY NPOBEEHNs KaYECTBEHHOM peakLni Ha NOH xenesa (Il) 1 uoH xenesa (Il
MeToamuueckoe obecneyeHue:

Peakmuesi: pacTsop cynbdarta xenesa (Il), pacTsop Lwerno4u, pactsop JKENTOIA KPOBAHOW
conu Kj[Fe(CN)e], pacteop xnopuaa xenesa (lll), pactBop KpacHOi# KpOBSIHOWM COmMK
Ke[Fe(CN)s].

O60pyaoBaHue: NPOBUPKM, MUNETKM, Yallika Ana cnvsa

Wcnonbayemas nuteparypa:

Xumusi  Ana  npodpeccuit W cneuuanbHocTell  eCTeCTBEHHOHAy4HOro npocuns:
yuebHuk/[O.C.MabpusnsH, W.I.OctpoymoBa, E.E.Octpoymosa, C.A.Cnaakos];, nop pea.
0.C.rabpuansHa. - 3-e u3g., crep. - M. "Akagemus", 2014. - 384c.

Babkor AnexcaHap Bacunbeuy. ObLias 1 HeopraHuieckasi XMmus: yue6Huk / A. B. Babkos,
T. W. BapabaHosa, B. A. Monkos. - M. : FTOTAP-Meaua, 2013. - 384 c.:un.

Xopg 3aHATUNA:
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1)VIHCTPYKTax NO TEXHVKe 6e30nacHoCTy (CM. Mpunoxexne 1)
2) KpaTkoe u3noxenue yueGHoro matepuana.
3)CamocronATenbHas paboTa CTyAEeHTOB:

MNpoBeauTe KCNEPUMEHT:

OnbiT_1. Monyuyenne rugpokcuaa xenesa (1) n nsydexue ero CBOWCTB

B npoBupky NOMECTUTE CBEXENpUroTOBNEHHOro pacTteopa cynbpata xenesa (Il) n
no6aebTe pacTBopa lwenoyu. OTmeTbTe HabnIoAEHUs 1 3anuLunTe ypaBHEHWE peakuuu.
OBpaTtiTe BHUMAHWE Ha W3MEHEHWsl, MPOMCXOAALME C TMAPOKCUAOM xenesa (Il) Ha
Bo3ayxe. 3anuinTe ypaBHeHUe peakuun.

OnbIT 2. KauectBeHHas peakumsi Ha uoH xenesa (11)
B npobGupky nomectute pacTsop cynbcara xenesa () u pobasbTe pacTsOp XenToi
kpossHoil conn Ka[Fe(CN)g]. OTmeTbTe HabnoaeHNs U 3anuLunTe ypaBHeHue peakuum.

OnbiT 3. KauecTBeHHaa peakuus Ha oH xenesa (l1)

A. B npoBupky noMecTuTe pacTBop Xnopuaa xenesa (1) n pobasbTe pacTBOp poAaHnaa
kanus. OTMeTbTe HabmnMioAeH!s U 3annLLINTe YypaBHEHWE peakumnn.

B. B npoGupky nomectuTe pacTsop xnopuaa xenesa (Ill) n pobasbTe PacTBOp KpacHow
KkpoBsiHoit conn Ky[Fe(CN)g]. OTmeTbTe HabnioaeHUs 1 sanmwmTe.

OQ pMUTE OTHET MO NpOBEAEHHbIM ONbiTaM:

Ne onbiTa | Yto penanu | Yro Haﬁnﬁqanu j‘/pasHeva BbiBoAb!
| g pgaKuMﬁ

\
i TS S
i

B (e, F |
3aHecuTe AaHHbIE N0 ONbiTam B TabnuLly, chopMynupYATe BLIBOABI.

4) CoobLueHne aoMalLHero saaaHus: [2] cTp. 323-331 ,c.p.Ne2.3.5
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Na6opaTtopHo-npakTuueckoe 3aHstue Ne 1

Tema: «Teopusi CTPOEHUSA BeLecTBa»

Llenu: 3aKpenuTb OCHOBHbIE XAMUYECKME MOHATUS W YMEHUS MPOBOAUTb pacueTsl no
XUMUYECKMM  hOpMynam  COeAWHEHWid,  oTpaboTaTb  HaBblkM  UCMOMNb3OBAHUA
Mepuoaudeckoro 3akoHa [.M. Menaeneesa ans onucaxus HU3NYECKUX U XUMUYECKUX
CBOIICTB 3EMEHTOB U UX COSAUHEHNI.

MeToauueckoe obecneveHue: Tabnvua Ncxa [O. W. Mengeneesa, Tabnuua
pacTBOPUMOCTY BELLECTB.

Wcnonbayemas nureparypa:

Xumusi  ans npodeccuii W CNeLUanbHocTeld  eCTeCTBeHHOHAy4HOro npocuns:
yuebHuk/[0.C.MabpuansaH, W.I.Octpoymosa, E.E.Octpoymosa, C.A.Cnapkos]; noa pea.
0.C.Mabpuansta. - 3-e uag,., crep. - M.: "Akapemus", 2014. - 384c.

Babkos Anekcanap Bacunbeuy. ObLas 1 HeopraHuieckas Xummns: yueBHuk / A. B. Babkos,
T. W. Bapabat+osa, B. A. Monkos. - M. : I90TAP-Meaua, 2013. - 384 c. : wn.

Xopg 3aHATHA:
1) UHCTpYKTax No TexHuke GesonacHocTu (cM. MpunoxeHue 1).
2) KpaTkoe u3noxeHue y4e6Horo matepuana.

3) CamocTosTenbHas paboTa CTyAEHTOB:
1, BovwmTe pacueTHbIe BEeNWMHbI AN BELIECTB W HAa3BaHVA, HA30BUTE BELLIECTBA:

Ne Xumudeckas | OTHocuTenbHas | Monsipast | Macca i@ﬁuqé&:?ao " Hassanue
sapakms  copmyna  aToMWas Macca,| Macca | M, T | BellecTea | BelwecTsa
sellecTsa M, M, | n, Mmonb
| rimonb | N .
1 Al,03 j ‘
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4) CoobleHne foMallHero 3afaHus: [1] cTp.8-22, c.p.Ne1.1

NaGopaTtopHo-npakTnyeckoe saHaTue Ne 2

Tema: «Krnacchl HEOPraHUYECcKNX COSANHEHNIA»

56

44,8

Lienw: SKCMEPUMEHTaINbHO O3HAKOMUTLCA C BAKHENMLIMMU KNACCaMW HEOPraHM4eckux
COeAnHeHNIA: OKCMAAMY, TMAPOKCUAAMM, CONSIMU 1 CNOCoBamm 1x MonyYeHna.

MeToauyeckoe obecneyeHue:

Peakmuebi: Me[lHas TNPOBOMOKA, COMAHAs KucnoTa (KOHU.), pacTeop CconsiHom
KUCNOTHI, Men, BOAA AWCTUNIVMPOBaHHas, eHondranenH, pacTsop cynbhata meau
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(pacTeOp XMopufa Meaw), PacTBop HATpus MMAPOKCUAA, PAcTBOP XNopuaa aniomuHus,
aueTat HaTpus (Kp.), pacTBOp xnopuaa Gapus, pacTeop cynbdara HaTpus.

O6opydoeaHue: wWTaTMB C npobupkamu, KanerbHblii NMaHWeT, CnUpTOBKA,
TUrenbHble LMNLbI, iK1, MUNEeTKW, Yallka Ans cnuea.
Wcnonb3yemas nutepartypa:
Xumus ans  npodeccuit M cneuuansHocTeld  ecTecTBeHHOHay4HOro npocuns:
yue6HuK/[O.C.Mabpuansau, W.I.OcTpoymoBa, E.E.OcTpoymosa, C.A.Cnaakos]; noa pea.
0.C.labpuansHa. - 3-2 u3a., crep. - M. "Akapemus", 2014. - 384c.
Babkor AnekcaHap Bacunbesuy. ObLuas n HEOPraHU4ECcKas XUMUsA: y4ebHuk / A. B. Babkos,
T. W. Bapa6atosa, B. A. lNonkos. - M. : [O0TAP-Meaua, 2013. - 384 c. : un.

Xop 3aHATHA:

1)MHCTPYKTaX MO TEXHUKe 6€30MacHOCTH (CM. Mpunoxetue 1)
2) KpaTkoe usnoxerue yyebHoro matepuana.
3)CamocrosiTenbHas paboTa CTyAEeHTOB!

I'Igoaegme QKCNEPUMEHT:

OnbiT Net

A. MonyueHue okcuaa meau (1)

Bo3bMUTE KyCOUEK TOHKOM MeAHOI NPOBOMOKY U NPOKanuTe ero B NnameHy CnupToBKi A0
06pa3oBaHns YepHOro HaneTa. Hanuwmte ypasHeHue peakuun obpazoBaHns okcuaa
meaum (I1).

B. Haneiite B NpoBupKy KOHLEHTPUPOBaHHYO COMsHYO KUCNOTY (OCTOPOXHO, Moj
BbITSDKHBIM  LUkachom!) u onycturte B Hee MpOKareHHbI Kycouek mMeau. Obpatute
BHUMEHUE HA UCUE3HOBEHWE YEPHOTO HaneTa U NosBNeHMne okpacku pacteopa. OTMeTbTe
aTy Okpacky. 3anuiuvTe ypaBHEHue peakuuu B3auMOoAericTBUs OKcuaa mMean ¢ consHoi
KMCMOTOIA, CAEnaiiTe BLIBOA O XapaKTepe CBOWCTB OKCuAa Meau (1.

OnbiT Ne 2. Monyyerue okcupa yrnepoaa (V).

Bo3bMUTE TUrebHbLIMI LLMALAMM KycCOo4eK Mena v NpokanuTe ero B nnameHn CnupToBki.
HanuiwuTe ypaBHeHne peakLyuy pasnoxeHns kapboHaTa kanbuus. OnycTuTe NpoKaneHHbIi
Men B NpoBupky C AMCTUNMNPOBAHHOI Boaoi, Ao6aBbTe 2-3 kannu deHondranenHa,
OTMeTbTe OKpacky pacTBOpa, 3anuiuMTe ypaBHeHue peakuuu oGpa3oBaHus ruapokcuaa
KanbLus.

Onbit Ne 3. Monyyenue ruapokeuaa meau (Il)

B npobupky HaneiiTe pacTeopa COnu Meau (Hanpumep, cynibdara MeAu unu xnopuaa
meau), AobasbTe PacTBOpa ruApoKkcMAa HaTpus, OTMETbTE OKpacky o6pasoBasLuerocs
ocafKa, HanuwuTe ypaBHeHue peakuum. 3akpenuTe npoGupKy B Aepxarene n 0CTopoxHO
HarpeiiTe ee B NnameHW CNUPTOBKW, OBpaTUTe BHUMAHMUE HA M3MEHEHue LiBeTa ocajka,
3anuLInTe ypaBHEHUs! peakuuy pasnoxeHns rmapokcuaa Mean ().

Onbir_Ne 4. MonydyeHue ruapokcuaa aniomunus Ofbim ebinoHAeMCs KanenbHbiM
memodom.

BHecuTe no 1-2 Kannu CONu anioMuHUs (Xropuaa anomMuHus) B 3 s4eiiki kanenbHoro
nnaHweTa, [o6aBbTe B Kaxaylo siueldiky no 1 kanne pacTtBopa rMapokcuaa Hatpus,
HanuwuTe ypasHeHve peakumu. [poBepbTe PacTBOPUMOCTb MMAPOKCMAA amioMUHUA B
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KucrioTe U n3bbITKe Wenouun, Ans 4Yero B OAHY Aveliky foGaBbTe 2-3 Kannu uwienoyun, B
apyryto — 2-3 kannu COnAHOM KucrnoThl. 3anuiwinte
ypaBHEHUs NPOTEKaoLWUX peakumii. YKaxuTe xapaktep rTMipokcuaa arioM1Hins.

OnbiT Ne 5. MonyyeHne yronbHON KUCNOTsI.

B npoGupky nomectute HeBOrbLLOM KycOoYeK Mena v npunenTe pacTsop COMNSIHOM KNCTOTbI.
OTmeTbTE HPOVICXDAﬂLLlVIe ABMNEHUA, 3anuwmnTe ypaBHeHue peakuyun B MOJ'IeKyﬂﬂpHOIZ n
VOHHOI (NONHOE 1 kpaTkoe) dhopme.

Onwir N2 6. MomydyeHne cpepHeit conu (Ha npuvepe cynbbata Bapus). Ombim
8bIMOSIHAEMCS KanebHbIM MEemoOoM.

BHecute 1-2 kannm conu Gapus (xnopug Gapusl) B suEiiky KanenbHOro MraHweTa,
pobasbTe 1 kannio pacTeopa cynbcdata HaTpus, 3anuwuiTe ypaBHeHWe peakuuin B
MOnNeKynsipHOii 1 NOHHO (MOJTHOE ¥ KpaTkoe) dhopme.

OdopMuUTE OTHET NO NPOBEAEHHbIM OnblTam:

['Ne Onbita TYro penanu ';ﬁTé’i—lgﬁﬂoﬁaﬁ’M | YpasHeHus BbiBOAbI
| peakuui

. QNS !

3aHecuTe AaHHbIe Mo onbiTam B Tabnuuy, chopMynmpyiiTe BbIBOAbI.
4) CoobluyeHure fomaluHero sananust: [1] cTp.247-258, 268-291, [2] cTp.145-182, C.p.N21.3

JlaBopaTopHo-npakTu4eckoe 3aHsATue Ne 3

Tema: «KomnnekcHbie COEAUHEHUA»

Llem:: 3aKpenuTb 3HaHusA O CBOMCTBaX KOMMIEKCHbIX COe,EWIHeHVIVI n 3KcnepwmeHTaano
NOATBEPAUTL UX.

MeToaumueckoe obecneyeHue:

Peakmueni: pacTeop HutpaTa ceuHua(ll), pacTeop cynbdpata  meau(ll), pacteop
rMapoKcuaa aMMOHMA (KOHLL.), pacTeop cynbdata umHka(ll), pactsop cynbcuaa HaTpus,
PacTBOP CONSHOM KUCNOTbI, PACTBOP HATPUA TMAPOKCUAA.

O6opydoeaHue: KanenbHbil NMaHLWET, WTaTus, npo6upku, NUNETKM, Yallka Ans crnvsa.
Wcnonb3yemas nurepartypa:

Xumus  ans npodeccuii 1 crieyuansHocTell  €CTeCTBEHHOHay4Horo npocuns:
yuebHuK/[O.C.MraGpuanaH, W.r.OcTpoymosa, E.E.OcTpoymosa, C.A.Cnapakos]; noa pea.
0.C.lrabpuansHa. - 3-e u3f., cTep. - M.: "Akapemus”, 2014. - 384c.

Babkos Anekcanap Bacuribesnd. O6Las 1 HeopraHn4eckas Xumus: yuebHuk / A. B. Babkos,
T. W. bapabarosa, B. A. Monkos. - M. : r30TAP-Meaua, 2013. - 384 c. : un.

Xop 3aHATHA:

1)MIHCTPYKTaX N0 TeXHNke 6e30nacHoCTy (cm. Mpunoxetue 1)
2) KpaTkoe n3anoxeHve yuebHoro martepuana.
3)CamocTosiTenbHas paboTa CTyAeHTOB:

MpoBeauTe 3KCNEPUMEHT:

Onbit Ne1. MonyyeHne pacTBOPUMOro KOMNIIEKCHOTO COEANHEHNA Ha npumepe Pb (I1).
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Haneiite B npo6upky pacTtsopa HuTpata csurua (lI). [o6GaBbTe k 3TOMYy pacTsopy
Heckonbko Kanenb pacTBopa TMAPOKCWAA HaTpusi. 3anuwute HaGnioaeHns (kakosbl
arperaTHoe COCTOsHWME W LiBET BeljecTBa, OOpa3ylolerocs npu CMELeHUA pacTBOpOB
HutpaTa ceuHua (Il) 1 ruapokcuaa HaTpus). Mpogormkaiite 406aBMATbL TYAA XKE MO Kannam
pacTBOp rMApoKcUAa HaTPUsA, NOMELLBAs COAEPXUMOe

NpOBMpPKY, 10 NOMHOTO PacTBOPeHUsi ocaaka. OTmeThTe HabnioaeHus (4TO_nmpousowno B
npobvpke npu_AanbHeiiliem pobasneHun pacTsopa rvApPOKCUAa Hatpus). Ocmaebme

codepxumoe npobupku dns onbima 4.
Mpu CoCTaBMeHUM ypaBHEHUA BTOPOIA peakuuu yunTbIBaATE, YTO MPOAYKT COAEPXUT

AHUOHHbI TMAPOKCOKOMMIIEKC, KOOPAUHALMOHHOE 4MCo CBUHLA (i) B KOTOPOM paBHO
yeTbipem.

Onbit Ne2. Monyyexne ammuakata meau (11).

Haneiite B npoBupky pacTteopa cyrnbdata meau (Il). 3anuwure HabniogeHua (kakas
okpacka pactsopa cynbcata meau (I)). [obaBbTe TyAa Xe HECKONbKO Kanefb
KOHLIEHTPUPOBAHHOrO pacTeopa rMAPOKCUAA aMMoHus. OTMeTbTe HabniogeHns (KakoBbl
arperaTHoe COCTOSHVE W LIBET BeluecTsa, 06pasyiolierocs npu CMELeHun pacTeopos
cynbdata meau (ll) w rugpokcupa ammoHus). Mpopomxaiite pobaenate Tyaa xe no
KannsiM KOHLIEHTPUPOBAHHbIA PacTBOP TMAPOKCUAA AMMOHUS, MOMeLIMBas CoAepXUMoe
NpOBUPKY /10 MOMHOTO pacTBOpeHusi ocaaka. OTMeTbTe HaGnioneHus (4TO MpousowWno B
npoBupke Npu AanbHeiieM [oGaBneHuM pacTBopa rVAPOKCMAA ammoHuA U kakas
okpacka obpasoBasLuerocs pactesopa). Ocmasbme codepxumoe npobupKu A5 onbima 5.
Mpy COCTAaBMEHMW YpaBHEHWsI BTOPOW PeakuMu y4TUTe, YTO KOOPAMHALMOHHOE HMcno
meau () paBHO YeTbipem.

OnbIT Ne3.

Haneiite B npoBupky pacTsopa cyrnbdata uutka (Il). [o6aBbTe TyAa e HEeCcKOmnbko
kanen» pacTeopa rugpokcuaa Hatpus. OTmeTbTe HabniofeHws (kakoe arperatHoe
COCTOSHUME M LBET BellecTsa, 0Bpa3ylolierocs mpu CMeleHuM pacTBopoB cynbdara
uvkka (1) v ruapokcuaa Hatpus). Mpopomkaiite 406aBNATL TYAA Xe Mo kannam pacTtsop
MApOKCUAA HaTpUs, MOMELIMBas COAEPXKMMOe MpoGUpKM, AO MOMHOrO PacTBOpeHus
ocapka.

OTmeTbTe Habniofexus (4To npounsollno B nNpobupke rnpu nanbHeiilwem pobasneHuu
pactBopa ruapokcuaa Hatpus). Ocmaesme codepxiumoe npo6upku Ons onsima 6. Mpu
COCTABMEHUN ypaBHEHUs! BTOPO peakuun y4TuTe, YTo ee NPOAYKT COAEepXUT aHNOHHBIi
rMAPOKCOKOMMIEKC, KOOPANHALMOHHOE Yncrno uuHka(ll) B KOTOPOM paBHO YeTblpeM.

OnbiT Nod.

Hanelite B npobupky nomyvyeHHoro B onbiTe 1 pacTeopa Tetparuapokconsniombara (1)
HaTpusi u [obasngiiTe Tyda Xe No kannam pacTeop cynbuaa HaTpusi A0 BUAUMBIX
M3MeHeHunii. OTMeTbTe HabnioaeHus (KakoBbl arperaTHoe COCTOsAHWE U LIBeT BellecTsa
0Bpa3yioLLerocs npu_CMellleHny _pacTeopos TeTparuapokconaombara(ll) Hatpus v

cynbgwga HaTpua). I'IpM cocTaBneHuun

YpaBHEHUs peakuuu ydTUTe, 4TO ee MPOAYKTaMU SBMSIOTCA HEKOMMMEeKcHas conb U
wenoub.

OnbiT Ne5.




