LWaTanos Oner
AnekcaHgpoBuy
2021.04.15
oo 14:01:53 +03'00'
00JIacTh

2defSiciccced

JlenmapTaMeHT BHYTpEHHEH 1 KaJpOBO# HOIMTHKH Benropocko
O6nacTHOE TOCYJapCTBEHHOE aBBTOHOMHOE
npodeccroHaIbHOE 00Pa30BATETHLHOE YUPEIKICHUE
«beJIropoacKuii HUHAYCTPUAJILHBIN KOJLJIEIA»

PaccmoTpeno
MAKJIOBOY KOMHCCHUEN

[Mpotokon3acemanus N2 1

oT «31» aBrycTa 2020 r.
[Ipencenarens UMKIIOBOU
KOMUCCUHU I'opnosaE. B.

METOAUYECKUE YKA3AHUS
IO BBITIOJTHEHUIO JTa0OPaTOPHBIX padoT

0 JTUCIMUILIMHE
Y.12 <KHAYUYHAS KAPTUHA MUPA (B TOM UUCJIE XUMMUA)»

TI0 CIIEIUATBHOCTH
15.02.10 MexaTtpoHuka ¥ MOOMIbHAS POOOTOTEXHHKA (TTO OTPACIISIM)

KBanudukanus TeXHUK-MeXaTpOHUK

PazpaboTuuk:

[IpenogaBarenb

benropoackuii MHIYCTpUATbHBIN
KOJUIEIK

KonoBanoralO. b.

benropon 2020 r.



Conepxanue

Crp.
1. [TosicHuTenpHas 3anucka 3
1.1. KpaTkas xapakTepucTUKa TUCLUILIMHBL, €€ IeNH U 3a1aud. MecTo J1abopaTopHBIX 3
paboT B Kypce JUCHUTLINHBI
1.2. Opranu3anus ¥ TOPsIIOK TPOBEICHHS 1a00PaTOPHBIX paboT 3
1.3. O0ume ykazaHusl 110 BBIIOJHEHHUIO J1a00paTOPHBIX padboT 4
1.4. Kputepuu OIleHKH pe3y/IbTaTOB BBHIMIOJIHEHHS JJAOOPATOPHBIX pabOT 5
2. Tematnyeckoe IMJIaHUPOBAHUE JTA00PATOPHBIX paboT 7
3. Conepxanue 1abopaTOpHBIX padoT 8
Tema 1.4. Boga. PacTBOpBI. DiIeKTpOIMTHYECKAs! U CCOMAIIHSI 8
JlaboparopHuas padora N2 1. Peakiiuu moHHOTO OOMEHA. 8
JlaboparopHas pabota N2 2. VMcneiTaHue pacTBOpPOB coliell mHAMKaTopaMu. [ uaponus 10
COJICH.
Tema 1.6. Mertasmibt 12
Jlaboparopnas paGora N2 3. Xwumuyeckue CBOWCTBA METAUIOB, OKCHIOB U 12
TUJIPOKCHJIOB.
Jlaboparopuas pabora N2 4. CpoiicTBa XpomMaToB H JUXpoMaToB. KadecTBeHHBIC 15
peaKiiy Ha KATHOHBI JKelle3a.
Tema 1.7. Hemerasminl 17
JlabopatopHnas pabora N2 5. KauecTBeHHBIC peaKilii Ha aHHOHBI. 17
JlaGopatopnass pabora N2 6. PemeHnune OSKCepUMEHTAJIbHBIX 3a7ad 10 TeMe 18
«Hemeramnbi».
Tema 2.2.2. HenipenenbHbIe yriaeBOIOPOIBI 20
Jlaboparopuas pabora N9 1. [lonmydeHne dTHICHA U alleTUIICHA, U3yY€HUE UX CBOWCTB. 20
Tema 2.3.1. CriupThI 1 eHOITBI 22
JlaboparopHas padora N2 2. XumMudeckne CBOHCTBA CIIUPTOB U (EHOJIOB. 22
4. NadopmanmonHoe odecrnedeHrne 00ydeHHs 24




1.IosicHUTEILHAA 3AIMUCKA.

1.1. Kparkasi XxapakTepucTHKa [IUCHUIUIMHBI, e€e MeJu H 3aga4u. Mecto
JIa00paTOPHBIX padoT B Kypce IMCUMILUIUHBI.

Hucnunnuna Y]1.12 «Hayunast kapTiHa Mupa (B TOM UYMCIIe XUMHS)» SBIISETCS YaCThIO
paboueit OCHOBHOM 00pa3zoBaTelbHOU Mporpammbl B cootBeTcTBUU ¢ PI'OC mo crienmanbHOCTH
15.02.10 MexaTpoHuka 1 MOOUJIbHAS POOOTOTEXHHKA (TI0 OTPACIISIM).

Hucnunnmmna wu3ydaercs B Il - |1l cemectpax. B menom paboueit mporpammoit
npeaycMoTpeHo 14 4yacoB Ha BBIMOJIHEHHUE JTAa0OpPaTOpPHBIX padoT, yTo cocTaBisieT 18 % ot
00s13aTeNIbHON ayAUTOPHOM HArpy3ku, KOTOpasi COCTaBJjseT 78 4acoB, MPH 3TOM MaKCHUMallbHas
Harpyska cocrasisier /8 yacoB, u3 HUX 0 YacOB HMPHUXOAUTCS HAa CaMOCTOATENIbHYIO palboTy
00yJarOIMXCSL.

Llenp HACTOANM X METOAMYECKUX PEKOMEHAALMIl: OKa3aHHUE MOMOIM OOydarolmmcs B
BBITIOJTHEHUH J1a0opaTOpHBIX paboT mo mucnumumHe Y/[.12 «Hayunas kaptuHa Mupa (B TOM
YHCIIe XUMHS)», KAueCTBEHHOE BBIMTOJHEHHE KOTOPBIX IMOMOXET OOYJaroIMMCS OCBOHTH
00s13aTENbHBI MUHUMYM COJIEpXKaHUS JUCIUIUIMHBI M TOATOTOBUTHCS K MPOMEKYTOUHOU
arrecTanuu B opme AuQpepeHIIMPOBAHHOTO 3a4eTa.

1.2.0pranusanusi ¥ NOps/I0K NMpoBe/ie HUsl JIAG0PaATOPHBIX padoT.

JlaboparopHbie pabOTBl MPOBOIATCS TOCIE HW3Y4EHUS TEOPETHYECKOTO MaTepHaa.
BBenenne maboparopHbIX pabOT B Y4eOHBIM MPOIECC CIYKHT CBS3YIOIIMM 3BCHOM MEXKIY
Teopueil U mpakTukoi. OHM HEOOXOAUMBI IS 3aKPETICHHUS TCOPETUUYECKUX 3HAHUM, a TaKKe
JUISL TIOJIy4eHMsI TIPAKTHYECKHX HaBBIKOB M yMmMeHuil. Ilpum mpoBenenun nabopaTopHbIX paboT
3aJaHus, BBIIIOJHAKOTCA CTYACHTOM CaMOCTOATCIBHO, C HNPUMCHCHUCEM 3HAaHUU H YMGHI/If/'I,
YCBOEHHBIX Ha MPEIbIAYIMX 3aHATUSX, a TAKOKe C MCIOJIb30BaHUEM HEOOXOUMBIX MOSICHEHUI,
MOJIY4EHHBIX OT TpenoaBarens. O0yJdaronmecs I0JKHBI UMETh METOIUYECKUE PEKOMEH IAIluU
MO0 BBHITIOJHEHUIO JTAOOPATOPHBIX paOOT, KOHCHEKTHI JIEKIUU, W3MEPUTEIIbHBIE U YEePTEIKHBIC
WHCTPYMEHTBI, CPEACTBO IS BHIYMCICHUH.

1.3. O0ume yka3zaHusi 10 BBINOJHEHUIO JJA00PaTOPHBIX padoT.

Kypc maboparopubix pabor mo aucruruimHe Y/[.12 «Haydnas xaptuHa mupa (B TOM
YHCIIe XUMUA)» MPEAyCMATPUBAET MpoBeieHue 8 paboT, MOCBSIICHHBIX H3Y4SHHIO:

. peakiuii HOHHOTO OOMEHa;

. UCIIBITAHUS PACTBOPOB COJIeH MHAMKaTOpamu. [ maponu3y couneii;

. XUMHUYECKHX CBOMCTB METAJLIOB, OKCHIOB U TUIPOKCHUJIOB;

. CBOWCTB XpOMAaTOB U TUXpoMaToB. KauecTBEHHBIX peaKiiii Ha KATHOHBI JKeJe3a;

. KaYeCTBEHHBIX PEAKIHi HA aHHOHBI;

° PCHICHUIO SKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMC ((HCMeTaHHI)I»;

. MOJTyYCHU S ATUJICHA M alleTUJICHA, U3yYCHUE UX CBOICTB;

. XHMHYECKIX CBOHCTB KapOOHOBBIX KUCIIOT.

[Ipr mOATOTOBKE K MPOBEACHUIO JIA0OPATOPHOM PaOOTHI HEOOXOAUMO:

. BHHMATEJIEHO HW3YYHTh COJIEPYKAHHE M TOPSIOK MPOBEICHUS J1a00paTOPHOM
paboThI, a Tarke Oe30macHbIe MPUEMBI €€ BHITTOIHEHHUS;

. MOJTOTOBUTSH K paboTe pabouee MecTo, yOepuTe MOCTOPOHHUE TPEIMETHI,

. prOOPBI B 000PYAOBAHUE PA3MECTUTD TAK, YTOOBI HCKIFOUUTh UX MaJICHUE U
OIPOKH/ILIBAHHKC;

. TOYHO BBHINIOJIHATH BCE YKa3aHWs TpenojaBaTelisi, 0e3 ero pa3pelleHUus He

IpHUCTyNalTe K Haualy SKCIIEpUMEHTAa;



. npu paboTe CO CHUPTOBKOW Oepeub OJEkAYy U BOJOCHI OT BOCIUIAMEHEHUS, HE
3a)KUraTh OJHY CIIMPTOBKY OT APYIOW, HE M3BJIEKATh ropeiky ¢ (GUTUIEM, HE 33ayBaTh IIaMs
CIIMPTOBKH PTOM, a FACUTE €r0, HAKPbIBAsl CIIELMAIbHBIM KOJIIIAYKOM;

. IIPU HAarpeBaHUU KUJIKOCTU B MPOOMPKE UCHOJIB3YHTE CIleNHalIbHbIE JAeprKaTenu
(uIraTUBBI), OTBEPCTHE TPOOMPKU HE HAMPABIIATH HA ce0s1 M Ha CBOUX TOBAPHUILEH;

. BO M30€XaHWE OXKOTOB, JKUIKOCTb M Apyrue (U3WUYecKue Teina HarpeBaiTe He
seie 60-70°C. He GpaTh MX HE3alMIICHHBIMEA PYKAMH;

. coOyoaTh OCTOPOXKHOCTH MpH oOpallleHuu ¢ mnpubopamMu M3 CTeKIa U
nabopaTopHOU MOCY/IOH, HE OpocaTh, HE POHSATH U HE YIapsTh UX;

. CJIEUTH 32 UCIPABHOCTHIO BCEX KPEIJICHUU B MpUOOpax U MpUCIOCOOICHUSX, HE
MPUKACAThCS U HE HAKIIOHATHCS OJIM3KO K BPAAIOMIMMCS U ABUKYIIMMCS YacTSIM MEXaHU3MOB;

. HE OCTaBJIATh 0€3 HaJa30pa HE BBIKIIOYEHHBIE 3JIEKTPUUYECKHE YCTpPOWCTBA H
puOOPHI;

. npu OOHapyKeHHH HEUCIPABHOCTH B paboTe DIEKTPUYECKHX YCTPOMCTB,

HaxoqdnMXxCs 1o HAIpsOKCHUEM, IMOBBIMNCHHOM HUX HArp€BaHWU, IOSABJICHUU 3aliaxa ropenoﬁ
H30JIAIHUHN, HCKPCHUA U T.J. HEMCAJICHHO OTKIIOYUTE UCTOYHUK JJICKTPOITUTAHHUA U COO6H_[[/ITC 00
9TOM MpCogaBaTeCiIto,

. B clydae, eciu pa3Ouiauch mpuOopbl U3 CTEKNIa, HE COOMpPAaTh UX OCKOJKH
He3allMIICHHBIMU PYKaMH, a UCIIOJIb30BaTh Ul 3TOM 1€JIN IIETKY U COBOK;

. NP Pa3IMBe JIETKOBOCIIJIAMEHSIIOMICHCS KHUAKOCTH U €€ 3arOpaHUuU HEMEIJICHHO
coO0IMTH 00 ATOM IMPENOABATEINIO U 110 €r0 YKA3aHUIO MOKUHYTH ITOMEIICHNUE;

. IpU TOJYYEHUU TPABMbI COOOLMTH 00 3TOM IPENOAaBATEN0, KOTOPBIA OKaKeT
MIEPBYIO IMIOMOIII, TPU HEOOXOJMMOCTH OTIIPABUT B OJIFDKaliIIee JieueOHOe yUpexKIeHUE;

. pa300pKy YCTaHOBKH JUIi HarpeBaHUs JKUAKOCTH IPOU3BOAUTE Iocie eé
OCTBIBaHMUS,

. MPUBECTH B TOPSIOK paboyee MECTO, claTh MPEnoaaBaTesiio IPUOOPHI,

00opyIoBaHUE, MaTEPHAJIbI U TIIATEIIEHO BBIMBITH PYKHA C MBLIOM.

[Topsimox BBITIOTHEHUS JTA0OPATOPHBIX PAdOT:

1. VYSCHUTH 1[eb BBINOMHEHUST paboThl. COCTaBUTh IUIaH JCHCTBUM, HEOOXOIUMBIX
JUTSL IOCTHIKCHHSI TOCTABIICHHOM IIEITH.

2. [TpoBepuTh CBOIO TOJATOTOBJICEHHOCTh K BBITOJHEHHIO pabOThI, B ciydac
3aTPyAHEHHUI 00paTUTHCS K TEOPETUUECKOMY MaTepHally ydeOHUKa.

3. [IpoBepuTh HamUuue Ha JTAOOPATOPHOM CTOJIE HEOOXOAMMOTO O0OpPYyMOBAHUS U
MaTepuasoB.

4. O3HAKOMUTKCS C OMUCAaHUEM JTabopaTopHOU paboThl. Ecii BO3HUKIN COMHEHUS,
IPOKOHCYJIETHPOBATECS Y TIPEMoIaBaTelis WK JlabopanTta. Ecii BOmpocoB HET, MPHUCTYIMHUTH K
palore.

S. Buauane 3anucarb B TeTpaap AaTy, HOMEp pabOThl, TEMY, 1€b U IEpeueHb
PUMEHSIEMOTO 000PYI0BAHHSI.

6. Kpatko onwucarh X0J 3KCIIepUMEHTa, B CIydae HeOOXOIMMOCTH PacCUUTaTh IEHY

JIEJIEHUs IIKaJbl M3MEPUTEIBHOrO NpuOOpa, HapucoBarh cxemy. OOmymarb paboTy, 3aTeMm
HPUCTYIUTH K €€ BBIIIOJHEHUIO.

7. B mporecce BBIMONHEHUSI SKCIEpUMEHTa 3alOJIHUTh TaOMUIy pPE3yIbTaToOB
W3MEPEHU I U BBIYUCIICHUM.

8. Hcnonb3yst pacu€rHyro  ¢GopMyny, BBIIOJIHUTb HEOOXOJUMBIE  PACUETHI,
OIpPE/ICIUTh OTHOCUTENIBbHYIO TOTPEIIHOCTb, 3aIIMCAaTh BCE BHIYUCICHUS B TETPA/Ib.

9. CdopmynrpoBaTh BBIBOJIBI HA OCHOBAHUH TTOJTYYEHHBIX PE3YIBTATOB, 3aIIHCATh
ux B Terpaau. [Ipu 3aTpyAHEeH MU MOXKHO MCIOJIb30BaTh cieayronme (GopMynupoOBKH:
- TIOJTy4MJI HAaBBIKH UCCIICIOBAHUS;
- TO3HAKOMMJICS ¢ PUOOpaMHu K JJaHHOM 1abopaTopHO paboTe, Mpruodpen HaBbIKK PabOTHI C



HUMU;

- Hay4uJIcs Mojdy4yars pabouyro GopMyiny s pacdyera OmpeAesieMoil BeTUUUHbL;

- Hay4qWJICS BBIUMCIATH CPEIHEE 3HAUCHUE IKCIIEPUMEHTAIbHBIX JaHHBIX;

- Hay4uJIcs, CPAaBHUBAs OJYyYEHHOE HKCIIEPUMEHTAIBHOE 3HAUCHHE (PU3NYECKON BEIMYMHBI C
TaOJIMYHBIMH JaHHBIMH, OIIPEJEIIATh MaTepHrall, U3 KOTOPOro CeIaHbl CCIeAyeMble Tea.

10. B xoHme 3aHATHS TPHBECTH B TOPSAAOK CTOJI M CaaTh padodee MecTo
MPETIOIaBaTEIIO HITH JTa0OpaHTYy.

11.  JlaboparopHbie pabOThl BBHIMOJHSIIOTCS B COOTBETCTBHU C PACIHCAHUEM,
3aIMIIAIOTCS B HAaYaJle CICAYIOIEro 3aHsTHSI.

12.  CopneprxaHue oT4eTa POXOJUT IO CICAYIOLICH CXeMe:
- TEMA,

- 11eJIb PaboTHI;

- KpaTKOE OIHMCaHUE IKCIICPUMEHTA;
- pe3yabTaThl OIIBITA;

- TEOpPETUYECKOe 0OOCHOBAHME;

- BBIBOJI.

1.4. Kputepuu oneHKH pe3yJIbTATOB BHINMOJIHEHUS JIA0OPAaTOPHBIX PadoT.
Kputepusmu olieHKH pe3yabTaToOB PA0OTHI OOYJAIONMXCS SIBJISTFOTCS:
. YPOBEHb YCBOCHHS OOYJarOIMMCsl y4eOHOTO MaTtepuana;

M YMCHUEC 06yqa}0mer0csl HCITIOJIB30BATh TCOPECTHUYCCKUEC 3HAHWA ITPU BBIOIOJIHCHHUHA
IMPAaKTHYCCKUX 3a/1a4;

OcBoenne conepkanus ydaeOHoM aucuunmubl «Haydnas kaptuHa mupa (B TOM 4YHCIIe
XUMHUS)», OOECTIEUNBAET IOCTUIKEHHUE CTYACHTaMU CIEIYIOUMX PE3YIbTaTOB!

JII 4yBCTBO TOpPHOCTM M YBaXEHHS K MCTOPHUM M JIOCTHIKEHMSAM OTEYECTBEHHOM
XUMUYECKON HayKH; XUMHUYECKA TPAMOTHOE MOBe/IeHHE B MPOPECCUOHATBHOM IESITENFHOCTH U B
ObITY NpU OOpaIEHNH C XUMUYECKIMH BEILLIECTBAMH, MaTepHallaMU U MPOLIECCAMU;

JI2 TOTOBHOCTH K MPOAOIDKEHUIO 00pa3oBaHWs M TOBBILICHUS KBaTU(UKAUU B
M30paHHON MPOPECCHOHANBHON NeATeNbHOCTH U OOBEKTHBHOE OCO3HAHHE POJM XHUMHYECKUX
KOMIICTCHIIUI B 3TOM;

JI3 yMeHune ncnonb30BaTh 10 CTUKEHUS COBPEMEHHON XUMUYECKON HAYKH U XUMUYECKU X
TEXHOJIOTUH JJisi TIOBBIIICHHUS COOCTBEHHOTO WHTEIUICKTYAThbHOTO pAa3BUTHS B BBIOpaHHOM
npodeccruoHanbHON JESTEIbHOCTH.

MI1 wucnonp30BaHME pa3IUYHBIX BUJOB MO3HABATEIBHOW JEATEIBHOCTH M OCHOBHBIX
WHTEJUICKTYalIbHBIX oOlepanuil (MMOCTaHOBKH 3afaud, (GOpMYITHpPOBAaHUS TUIOTE3, aHAIU3a U
CHUHTE3a, CpPaBHEHHUs, OOOOIIEHMS, CHCTEMAaTH3allMH, BBIABICHUS MNPUYMHHO-CIIEICTBEHHBIX
CBsI3el, MOMCKa aHAOToB, (POPMYIMPOBAHUS BBHIBOJIOB) JJISl PEILlEHUs MOCTaBICHHOM 3aaayM,
NpUMEHEHHE OCHOBHBIX METOJOB TMO3HaHWS (HAOMIOJCHUS, HAYYHOTO OHKCIIEPUMEHTA) IS
U3Y4EHUS Pa3IMYHBIX CTOPOH XMMHUUYECKUX OOBEKTOB U IPOILIECCOB, C KOTOPHIMU BO3HHMKAET
HE0OX0/IMMOCTh CTAJIKUBAaThCs B podeccnoHanbHOM chepe;

M2 ucrnonp30BaHNE PA3THYHBIX HCTOYHUKOB JJIS MMOTYYEHUS] XUMUYECKON HH(POpMAIUH,
YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh JUIs JOCTMIKEHHMS XOPOIMX pe3YyJIbTaToB B
npodeccuoHanbHol chepe;

[Tl cdhopMupoOBaHHOCTH MPEACTABICHHI O MECTE XWMHH B COBPEMEHHOH HayYHOU
KapTUHE MHpa; NMOHUMAaHUE POJM XUMHHU B (OPMHUPOBAHMU Kpyrosopa U (pyHKIHMOHAIbHOU
TPaMOTHOCTH YeJIOBEKa /ISl PEILCHUS MPAKTUYECKUX 3a/1a4;

[12 BnaseHue OCHOBOMOJIATAIOUMMU XUMHYECKUMU MOHATHSAMH, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MMOJIb30BAHUE XUMUYECKOW TEPMHHOJIOTUEN NC UMBOJIMKOM;



I13 BiageHNE OCHOBHBIMH METOJAMH HAy4HOTO ITO3HAHHUs, MCIOJIB3YEMBIMH B XUMUH:
HaOJI0ICHUEM, ONHMCAaHUEM, U3MEPEHUEM, SKCIEPUMEHTOM; yMeHUue 00pabaTbiBaTh, 00BACHATD
pe3ynbTaThl MIPOBEICHHBIX OMBITOB U JENaTh BBIBOJBI; TOTOBHOCTb U CIIOCOOHOCTH MPUMEHSTH
METO/IbI ITO3HAHUSA IIPU PEIICHUH IIPAKTUYECKUX 3a/1a4;

[14 cdhopmupoBaHHOCTH yMEHMS JaBaTh KOJUYECTBEHHbIE OLIGHKA M TPOU3BOMUTH
pacyeTsl Mo XUMHYECKUM (opMyliaM B YpaBHEHUSIM;

I15 BnajeHue mpaBUIaMU TEXHUKM O€30MaCHOCTH MPU MCHOJIB30BAHMU XUMHYECKH X

BEILIECTB;

[16 cdhopmupoBaHHOCTH COOCTBEHHOW TO3UIMH TI0 OTHOIICHUIO K XHMHYECKON
uH(opMaIum, morydaeMoi 13 pa3HbIX HCTOYHHUKOB.

000CHOBAHHOCTb U YETKOCTh M3JI0KECHHUS MaTepHalia;
YpOBEeHBL 0OPMIICHUST PAOOTHI.
aHaJIM3 Pe3yJIbTaToB.

Kpurtepuu onennBanus nabopatopHoi paboTsl

OneHka

Kputepuu one HUBaHUus

Pabora BeIIONIHEHA B IIOJHOM O00BEME C COONIOLEHHEM HEOOXOIMMOM
MOCIIE0BATEIBHOCTH TIPOBEACHMS, COAECPIKUT PE3YIbTaThl U BHIBOIBI, BCE 3aIMCH,
TaONHIBI, PUCYHKH, YEPTEKH, TpaduKd BBITOJHEHBI akKypaTHO. OOydaronmiics
BJIQJIEET TEOPETUYCCKUM MaTepHaloM, dopmynupyer COOCTBEHHEBIE,
CaMOCTOSITeIbHBIC, 0OOCHOBAHHBIC, MPEJICTABISCT MOJHBIE W Pa3BEPHYTHIE OTBETHI
Ha JIONOJIHATEIILHBIC BOIIPOCHI.

PaGora BbeImoNHEHa B TOMHOM O00BeME C COONIOEHHEM HE0OXOIUMOit
MOCIICZIOBATEIILHOCTH TMPOBEJICHUS, COIACPKHUT PE3YIbTAThl M BBIBOJBI, BCE 3aITHICH,
TaONHIbI, PUCYHKH, YEpPTEXH, TpadUKd BBHITIOJHEHBI akKkypaTHO. OOydaronmiics
BIIQZICET TEOPETUUECKHM MaTepHalioM, JOMyCKash HE3HAuWTeIbHBbIE ONIMOKM Ha
JONOJIHUTCIIbHBIC BOITPOCHI.

PaGora BhIMONHEHAa B TOJHOM OOBEME, COJCPKUT PE3YIbTaThl W BBIBOJBI, BCE
3amucH, TaOJMIbl, PHUCYHKH, 4YepTeKH, TIpaguKd BBINOJIHEHBI aKKYpaTHO.
OOyuaronmiics BiIageeT TEOPETHUSCKUM MaTepHaIoM Ha MUHUMAJIBHO JOMYCTHMOM
YPOBHE, JOITycKask OIMOKN Ha IOTIOJHUTEIBHBIE BOITPOCHI.

PaGora BeimonmHeHa He NoMHOCTHIO. CTYOEHT TPAKTUYECKH HE  BJIAJICET
TEOPETUYECKUM MaTepHalioM, JOMYCKaeT OUMOKMA MpHU OTBETE Ha JOIMOJHUTEIbHbBIE
BOIIPOCHI.




2. TemaTu4yeckoe IIaHUPOBaHUE JIA0OPATOPHBIX PadoT.

KosnuyecTBo
HaumeHoBaHue Buja n HazBaHue paGoThI CTyAeHTA 9acoB Ha
TeM BBITIOJIHE HHE
padoThbI
Pa3nen 1 Oomasa un
HeopraHuyvecKas 6
XUMMUS
JlabopatopHass padora N21 «Peakium 1
Bopa. PactBopsl. MOHHOTO OOMEHa.
15 OnekrponuTuyeckas | Jlagoparopnas paGora N22 «Vcnbitanue
Aucconranus pacTBOPOB coJiel nHAMKaTopaMu. ['maponus 1
coJein.
JlaGopaTopHasi padora N23 «Xumuyeckue
CBOIICTBA METAJIJIOB, OKCHUJIOB u 1
TUJIPOKCUIIOBY.
1.7 MeTamibl AP A —
JlaGopatopnasi padora N24 «CsoiicTBa
XpOMaToOB M JuxpoMaToB. KauecTBeHHBIE 1
peaKiy Ha KATHOHBI Kelle3a.
JlaGopaTopnas paGora N25 1
«KayecTBeHHBIE pEaKIU Ha aHUOHBI.
1.8 Hemeranbl JlaGoparopuas padora N26 «PemeHue
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe 1
«HemeTamabm.
Oprannyeckas
Pa3nea 2 P 8
XUMHUS
JlabopatopHasi padora N21 «IlonyueHue
299 Henpenensusie patop p M 2
22| yreBomopose! STWIEHA W AUCTWICHA, H3ydeHHe WX
CBOHCTBY.
JlaGopaTopHas padora N22 «Xumuueckue
2.3.1. | Couptsl 1 QeHONBI yopaTop P 2
CBOMCTBA CIUPTOB U (PEHOJIOBY.
233 Kapbonossie Jla6opaTopHas pa6ora N23 «Xumuueckue 2
KHCJIOTHI CBOMCTBA KAPOOHOBBIX KUCIIOTY.
o
235. | Viesomst .JIaﬁvopaTopHaﬂ padora N24 «Xumuyeckue 2
CBOICTBA IIIOKO3bI, CaXapo3bl, Kpaxmasay.
Hroro: 14




3. Copep:xanue J1a00paTOPHBIX PadoT.
Tema 1.4. Boga. PacTBopbI. DJIe KTPOJTUTHYECKAST TUCCOMUAIIUS .

JlaGopaTopnasi padora Nel.

«Peaknumy HOHHOTO o0MeHa.

Lesb: 03HAKOMUTHCS HA MPAKTHKE C PEaKUUSIMH HOHHOTO OOMEHa pa3uYHbIX TUIIOB H
YCIIOBUSIMH MX TIPOTEKAHUSI.

ObopynoBanue: llIratu ¢ 4 nmpobupKaMu, COISTHAsT KMUCIIOTA, PAaCTBOPHI XJI0puaa 6apus,
cynbdara Menu, cyib(ara HaTpHs, THAPOKCUA HAaTpUs, KapOoHaTa HaTpusl, PeHOoITaTICHH.

TEOPETUYECKAS YACTb:

Peakyusamu__UoOHHO20 00MeHa HA3BIBAIOT PEAKIUU MEXIY PpacTBOPaMU DJIEKTPOIMUTOB, B
pe3yabTaTe KOTOPbIX OHM OOMEHHBAOTCS CBOMMH HOHAMU.

Peakiiun mOHHOTO OOMEHA TPOTEKAIOT JI0 KOHIA (SBIISIOTCS MPAKTHYECKH HEOOPATUMBIMH ) B TEX
ciaydasix, eciau  o0Opa3yloTcss  cimaOblii  AJIEKTPONMT, OCagoK (HEpacTBOpUMOE  WIIH
MaJIOpacTBOPHUMOE BEIIECTBO), ras.

[Tpumepsr:

AgNOs3 + HCI = AgCId + HNO3
Peakuust mpoTekaeT 10 KOHIIA, TaK KaK BBIMAAAET OCAZ0K XJIOpHIa cepedpa

Cu(OH).2 + 2HCI = CuCk. + 2H,0
Peaxmus uaeT 1o KoHIIa, TaKk Kak 00paszyeTcs CIalblil AIEKTPOIUT BOAA

NaxCO3 + 2H2S04 = Na2S04 + CO, T + H.0
Peaxius mpoTekaeT 10 KOHIIA, TaK KaK 00pa3yeTcs YIIICKUCIbIN Ta3

IIpaBuia HanMcaHUsl YPABHEHHI peaKuMii B MOHHOM BHje:

1. 3anuceiBalOT QOpMYINbI BEIECTB, BCTYNUBIIMX B PEAKIUIO, CTABAT 3HAK «PaBHO» U
3alUCBHIBAIOT (OPMYJIbI 00Pa30BABILMXCS BEILECTB. PaccTaBisIOT KOA(pUIIMEHTHI.

2. Tlomp3ysicb TaOnuueld pacTBOPUMOCTH, 3allMCHIBAIOT B HMOHHOM BHUJE (HOPMYIIbI
BEIECTB (COJIEH, KUCIIOT, OCHOBAHMUI ), 0003HAYEHHBIX B TAOJIHIIE PaCTBOPUMOCTH OYKBOH «P»
(xopoII0 pacTBOpUMBIE B BOJE), HCKIIOUEHUE — TUJAPOKCHJ KaJbLUsl, KOTOPBIH, XOTS U
0003HaueH OykBOil «M», Bce )K€ B BOJIHOM PaCTBOPE XOPOILO JUCCOLUUPYET HA HOHBI.

3. HyXHO NOMHHTb, YTO HAa HMOHBl HE DPAa3JaraloTcs MeETalbl, OKCHUJIbl METAJUIOB U
HEMETaIOB, BOJA, Tra3000pa3Hble BEIIECTBA, HEPACTBOPUMBIE B BOJAE COCIUMHEHUS,
0003HaYeHHBIE B Ta0nHIIe pacTBOPUMOCTH OyKBOU «H». DOpMYITBI 3TH X BEIIECTB 3aIIMCHIBAIOT B
MOJIEKYISIpHOM BHjie. [loiTydaroT mojiHoe MOHHOE ypaBHEHUE.

4. Cokpam@arioT OJMHAKOBBIE MOHBI J0 3HAaKa «PaBHO» U IOCIE HEro B YPAaBHEHUHU.
[TonydaroT cokpalieHHOE HOHHOE YpaBHEHHE.

AJITOPUTM COCTABJICHHs peaKkuuii HoHHOro odmena (PHO)

B MOJIEKYJHAPHOM, IOJTHOM U KPATKOM UOHHOM BHJ€:

1) 3anuceiBaem ypaBuenue PO B BsaumonerictBue cynbdara meau (1) u ruapoxcuna
MOJICKYJISIPHOM BH/JIE: HATPHS:
CuSO4 + 2NaOH = Na2SO4 + Cu(OH)2 |
2) Ucnione3ys Tabmuiy pactBopumoctu | P P P H
YKa3bIBa€M PACTBOPUMOCTH BEIIECTB




BOJE:

- Ecau npooykm siensemces M unu H —
OHO @blnadaem 6 0Ca0oK, CNpasa om
XuUMU4eckou hopmynvl cmagum 3HaK |, MouieKyJIsIpHbIIT BUJ

CuSO4 + 2NaOH = Na2SO4 + Cu(OH)2|

- Ecnu npooykm signsemcs 2a3zom, cnpasa
oM XUMUYECKOU hopmybl Cmasum 3HaK

1

3) 3anuceiBaeM ypaBaenune PUO B Cu?* + S04% +2Na* + 20H" =
nosHoM noHHOM Buje. Kakue Bemecta [2Na* + 2S04 + Cu(OH)2|

IMCCOLUU T CM. B TaOJIHUILE. . .
pyro IoaHBIH HOHHBIH BH/

4) 3anuceiBaeM ypaBpHeHue peakuuu B |[CU?* + 20H* = Cu(OH)z2|
KpaTkoM HOHHOM Buje. CokpanaeM
OJIMHAKOBBIE MOHBI, BHIYEPKUBAS UX U3
YPABHEHU S PEAKIIUU. BeiBo — nanHas peakiiusi HeoOpaTuMa, T.€. UIET 10
KOHIIa, T.K. oOpasoBaics ocagok CU(OH)z|

KpaTkuii MOHHBIH BUJ

Ilomnume! PUO neobopamuma u
NPAKMUYECcKU oCyujecmeuma, eciu 8
nPoOOYKmMax oopazyiomcsi:

2a3, 6004, 0CAOOK

HOPAJOK BBINIOJTHEHUSA PABOTDI:
OIIBIT Ne 1. B nmpoOupky HazneiTe 2 MJI pacTBOpa XJIopuaa O0apus U J100aBbTE CTOJBKO K€

pactBopa cynbdata Harpus. UYrto HaOmomaere? CrenaiiTe BBIBOJ W HANUIIMTE YPaBHCHUE
XUMUYECKON PEaKIiH B MOJIEKYJIIPHOM M COKPAIICHHOM MOHHOM BH/IE.

OIIBIT Ne 2. B mpoOupky HaneiiTe 2 My pacTBopa cyiabdara Meaum W MPHICHTE PacTBOP
rugapokeua Hatpus. Yro Habmogaere? CrenaiiTe BBIBOJ U HAMUIIMTE YPaBHEHUE XUMUYECKON
pEaKiuy B MOJIEKYISIPHOM U COKpAIICHHOM MOHHOM BH/IE.

OIIBIT Ne 3. Haneiite B mpoOupKy 2 MJI pacTBopa kapOoHaTa HaTpwHs, 100aBbTe 1M CONISTHON
kucnotel. Yto Habmogaere? CrenaiiTe BHIBOJ U HAMMIIUTE YPAaBHEHHE XUMHUYECKOW PEAKIIUU B
MOJIEKYJISIPHOM U COKpPAIICHHOM MOHHOM BHU/IE.

OIBIT Ne 4. Haneiite B mnpobupky 2 M THAPOKCHJIA HATpus, A00aBbTE KarlIio
denondranenna. Uro nabmonaere? 3areM 100aBbTE MO KAIJIIM COJISHYIO KHUCJIOTY JIO MTOJIHOTO
oOecreunBaHus pactBopa. CrenaiiTe BbIBOJ U HAUIIMTE YPaBHEHHE XMMHYECKOM PEakuUH B
MOJIEKYJISIPHOM U COKpPALICHHOM MOHHOM BHU/IE.

[To uToram mMpoBeICHHBIX ONBITOB C/IETANTE BHIBOJI 00 YCIOBUSAX MPOTEKAHUS PEAKIUI HOHHOTO
o0OMeHa /10 KOHILa.

KoHTpoJbHbIE BONIPOCHI:
1.CocraBbTe MOJIEKYIISIDHBIE 1 MOHHO—MOJIEKYIIPHBIE YPaBHEHUsI  pEaKUHi
00pazoBaHUs MaJIOIMCCOIIMUPYIONMX COSTMHEHUH UITH Ta30B:

Al(OH); + KOH =
2.Hamunmmre B MOJNEKyIsipHOUW (OpME YpaBHEHHS PEaKIHH, COOTBETCTBYIOIIME
CJIEYIOIIIMM UOHHBIM YPaBHEHUSIM:

Al (OH)s + 3H* = AB* + 3H,0



JlaGopaTopnasi paGora Ne 2

HcnbiTanue pacTBOPoOB coJieil uHAMKaTopamMu. I'maposms comei.

esb: U3ydUTH CBOMCTBA CJIOKHBIX HEOPTAHUYECKUX BEIIECTB.

OobopynoBanue: nmpooupku, mratuBbl, pactBopbl: HC1, NaOH, K2COg3, Heopranudeckue
BemectBa: ZnCh, Naz2S, MgCOs, NaNOs, yHuBepcaibHble HHIUKATOPHI.

KpaTkoe TeopeTuyeckoe 000CHOBaHHe:

'maponus — 3TO mpolecc B3aUMOJCHCTBUS HOHOB COJM C BOJOW, MPUBOMAIMI K
oOpa3oBaHuIO c1aboro AneKkTpoauTa. Bee con MOXKHO pa3fenuTh Ha 4 TPYIIIbL:

1. Comb, 0Opa3zoBaHHasi CHIIbHBIM OCHOBaHHEeM U cuitbHOM kucimoToi (K2SOs, NaNOs,) —
TUJIPOIU3 HE UJIET, Cpella HerTpanbHast pH =7 .

2.Conb, oOpa3oBaHHasi ciabbIM OcCHOBaHMeM U cinaboit kucimorord (MgCOs, AbkSs,
Zn(NO2) 2) - ruapoM3 IPOTEKAET MPAKTHYECKH B HEHTpabHOM cpeae pH Gimke K 7, THAPOIH3
UJICT 110 KATHOHY ¥ aHHUOHY.

3.Comnb, 0Opa3oBaHHasl CHJILHBIM OCHOBaHWEM | c1aboil kucnoroit (Hampumep: Na2COs,
K2S, Ba(NO2) 2, CH3COOLI) -tiaponu3 nmpoTekaeT B mienouHon cpeae pH >7 , ruaponu3s uuer
110 aHUOHY.

4.Conb, oOpa3oBaHHas ci1abbIM OCHOBaHHWEeM W cujibHOM kuciotor (MgSOs, AICk,
Zn(NO3)2) - ruaposu3 MpoTeKaeT B KUCIOH cpene pH< 7 , THAPOIN3 HIET 10 KATHOHY.

['yOuHa riAposM3a 3aBUCUT OT TEMIIEPATYPHI (Yallle BCErO €€ MPUXOIUTCS MOBBINIATE) U
KOHIIEHTPAIMK pacTBOpa (Mpu pa3zdaBlIeHUH PAacTBOpa TMAPOIH3 ycrimBaercs). Ecinm mpomayKTsl
TUJIPOJIN3a JICTYYH, WK HEPACTBOPUMBI, TO OH HEOOpATHM.

Iopsinok BbINOJIHE HUSI PAa0OTHI:

OnbiT Ne 1. B ogny npobupky Haneiite 3-4 Mi1 COJISIHOM KMCIIOThI, BO BTOPYIO — CTOJIBKO
K€ pacTBOpa TUIPOKCUIA HATPHS, B TPEThIO — KapOOHATA KAJIHSL.

[Ipy momMoum yHUBEpPCAIbHOIO MHAMKATOPA OMPEAEIIUTE COCTAB KAXKAONH MTPOOHPKH.

1 mpobupka

LiBer nnaukaropa

2 npobupka

IIBeT nuAMKaTOpa

3 mpobupka

[IBeT nHAMKaTOpA

OnbiT Ne 2. Tuaponus conu mo karuoHy. B mpobupky Haceimath | T Xmopuaa nuHKA,
pacTBOPHUTH B BOJIE U OIYCTUTH B MOJIY4EHHBIN pacTBOP MOJIOCKY YHUBEPCAIBHOIO MHIUKATOPA.

HaGmaronenus

3anuumTe ypaBHEHHUE TMAPOJIN3a COJIH.

OnbiT Ne 3. ['maponus conu o aHnoHy. B mpoOupky Hacemars 1 T cynbguaa HaTpus,
pPacTBOPUTH B BOJIE M OIYCTUTH B MOJIYYEHHBIH PACTBOP MOJIOCKY YHUBEPCATBHOTO UHAUKATOPA.

HaGmronenus

3anunmTe ypaBHEHHE THAPOJIN3a COJIH.

OnbiT Ne 4. waponu3 conmw MO KaTHOHY W aHWOHY. B mpoOupky Hacemath 1 T
kapOoHaTa MarHus, pacTBOPUTH B BOJE M OINYCTHTh B IOJYYCHHBIH pacTBOP MOJOCKY
YHUBEPCAJIBLHOTO MHIMKATOPA.

HaGaronenus

3anuumTe ypaBHEHHUE THAPOJIN3a COJIH.

OnbiT Ne 5. T'maponus comu He waer. B mpoOupky HaceimaTh 1 T HUTpaTa HaTpwHs,
pPacTBOPUTH B BOJIE M OMYCTUTD B MOJTY4EHHBIN PACTBOP MOJIOCKY YHUBEPCAIBHOIO WHANKATOPA.

Habmronenus

3anunmTe ypaBHEHHE THAPOJIN3a COJIH.

Crenalite 0OIMIA BEIBOJL.
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KoHTposibHbIE BONIPOCHI:
1. [IpousBeneHne pacCTBOPUMOCTH.

2. PacTBOpUMOCTB U €€ CBSI3b C IPOU3BENECHUEM PACTBOPUMOCTH.

3. YcnoBus 00pa3oBaHuUs U paCTBOPEHUS OCAIKOB.

4. NoHHO-0OMEHHBIE pEaKIUU.

5. HanpaBJyieHue NpoTeKaH U st MOHHO-OOMEHHBIX peaKIHil.
6. Peakiiuu HelTpanu3zanuu.
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Tema 1.6. MeTasbl.
JlabopaTtopnasi padora Ne3.

XuMH4YeCcKue CBOMCTBA MEeTAJJIOB, OKCHIOB M THAPOKCH/IOB.

Heab padoTbl: H3yYHTh XWUMHYECKHE CBOMCTBA METAVIOB HAYYUTHCS COCTABJISATH
YPaBHEHU S PEAKIM B3aMMOJICH CTBUS METAIIJIOB C BOJIOW, KUCIIOTAMU, IIEJI0YaMHU.

O0opynoBanue: CIUPTOBKA, ITATUB C OIOPETKOU, JIep>KaTelb A MPOOUPOK, MUHIIET,
nmaTend, (QUIBTPOBAIBHAS Oymara, MpOOMPKH, MUIICTKUA, CTEKIsSHHAS TpyOouka, (apdopoBas
yalika, UHAUKATOPHI: (eHOoJI(TaJenH W METHJIOBBIA OpaH)KeBBbIA, MUCTHIUIMPOBAHHAS BOJA,
noporkooOpazueie CuO, MgO, CaO, ZnO, meramumueckue Hatpuid, 0,5H. pactBopsl CuSOy,
Ak(SO4)3, 2u. pactBopel NaOH, H2SO4,HNOs3, HCL, 30% pactBop NaOH, denondraneus,
JKeJe30, HUHK, MElb, ATFOMUHUHN.

TEOPETUYECKAS YACTb:

Mertamibl, iMest HU3KAE TTOTEHIINAIbl MOHU3AINH, JIETKO OT/IAl0T BAJICHTHBIE AJIEKTPOHBI
1 00pa3yroT MOJOKHUTENBHO 3apsHKEHHBIE HOHBI.

[TosTOMYy MeTaTbI B XUMHYECKU X PEAKIHSAX SBJISIOTCS BOCCTAHOBHTEISIMU M CITOCOOHBI
B3aMMOJICHCTBOBATH C PA3IMYHBIMU BEIIECTBAMH — OKHUCIUTEIISIMHU.

PaccMoTpuM HEKOTOpbIE TUITUYHBIE CTTydan TAaKOTO B3aMMOJICHCTBHUSL.

1. MeTannsl BBICOKOM XMMHUYECKON aKTMUBHOCTU MOIYT pasjaraTb BOJY C BBITECHEHHUEM
BOJIOpPOJIa MPY KOMHATHBIX TeMIepaTypax:

2K + 2H20 = 2KOH + Ha.

2. C xuciaoTaMu METaJUIbl PEarupyloT Pa3IMYHO B 3aBUCMMOCTH OT aKTUBHOCTH CaMOTO
MeTaJlla U OKUCIUTEIbHBIX CBONCTB KUCIOTHI:

A) B pa3baBiieHHOW CepHON KUCIOTE U B PaCTBOPAX rajJOreHOBOIOPOJIOB OKUCIUTEIEM
SBIIIeTCS. MOH H+, T0O3TOMY B HHX PacTBOPSIOTCS METAJLIBI, CTOSIIME B PSAAY HAMPSHKCHHH 10
BOJIOpOJA:

Cd + H2SO4 (pa306.) = CdSO4 + Hy;

Ni + 2HCI = NiCl; + Ha.

B) KoHuenTpupoBaHHas cepHas KHCJIOTa SBISETCS OKUCIMTENEM 3a cdeT S*0 m moxer
MIPU HArPeBaHUM OKUCIISATh METAILIBI, CTOSIIIME B PSAAY HANpsDKEHUH mocie Bogopoaa. [Ipoaykrsl
€€ BOCCTAaHOBJICHHSI MOTYT OBITh Pa3IMUYHBIMA B 3aBHCHUMOCTH OT aKTHBHOCTHM MeTauta. [Ipm
B3aMMO/JICHICTBUH C MaJIOAKTUBHBIMHU METaJUIaMU KUCJI0Ta BoccTaHaBiuBaeTcs 10 SO 2:

Hg + 2H2S04 (xonm.) = HgSO4 + SO2 + 2H20.

[Ipu B3aumonelcTBUM C 0oJjiee aKTHBHBIMH METAJUIAMU TMPOAYKTAMH BOCCTaHOBJICHHS
MoryT ObITh kKak SO2, Tak U CBOOOIHASI Cepa U CEPOBOJIOPOI:

Cd + 2H2SO4 (koni.) = CdSO4 + SO2 + 2H20;

3Zn+ 4H2S04 (kou1r.) = 3ZnSO4 + S + 4H20;

4Mg + 5H2S04 (koHu1.) = 4MgSO4 + H2S + 4H20.

B 3TuX peakuusx 4acTh MOJEKYJ CEpPHOM KUCIOThI UTPAIOT POJIb CPEIBI.

B) AsoTHas KHMCIOTa SBJISIETCS CHJBHEHIIMM OKUcaHMTeneM 3a cueT N TIpoayKrsl
BOCCTAHOBJICHHS Pa3TMYHBI M 3aBUCAT OT KOHIICHTPAIIUH KHCJIOTHI U aKTHBHOCTH MeTaJla:

HNO3 > NO2>NO > N20>N2> NHsNOs.

[lpu peakuusx ¢ KOHIICHTPUPOBAHHOW KUCIOTOM dare Bcero Bbiaensercs NO2. Ilpu
B3aMMO/JICHCTBUN pa30aBIIEHHOM a30THOW KHUCIOTHI C MAJTOAKTUBHBIMUA METaJUIaMU BBIICISAECTCS
NO. B cnydae Oosiee akTuBHBIX MeTaiioB Bbiaensercss N2O. CuibHo paz0aBieHHas a30THas
KUCJIOTa B3aUMOJICHCTBYET C aKTUBHBIMU METaJJIaMH C 00pa30BaHWEM HOHA aMMOHHUSI, AA0 LIETO
C KMCJIOTOM HUTPAT AMMOHMUSL.

Ag + 2HNOs3 (kon1r.) = AgNO3 + NO2 + H20;

3Ag + 4HNOs3 (pa36.) = 3AgNO3 + NO + H20;

4Mg + 10HNOs3 (pa36.) = 4Mg(NOz3)2 + N20 + 5H20;

4Ca + 10HNOs3 (ou. pa36.) = 4Ca(NO3)2 + NH4sNO3 + 3H20.
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Al, Fe, Cr ¢ KOHIIEHTpUPOBAHHOMN a30THON KM CJIOTOM MaCCHBUPYIOTCSI.

3. Co menoyamMu pearupyroT MeTaJlIbl, Aarolme aM(poTepHble THAPOKCHbI (OepuiuInii,
LMHK, QJIIOMMHUM, OJIOBO, CBHMHEL), a TAKKE METaUIbl, O0JIaJjalolli€ BBICOKUMHU CTENEHIMU
OKHCJIEHUS B PUCYTCTBUU CUJIBHBIX OKUCIUTEIEH

Be + 2NaOH + 2H20 = Naz[Be(OH)4] + Hz;

2Mo + 4KOH + 302 = 2K2Mo004 + 2H20.

BbinosineHue padoThI:

Onwvim 1. Bzaumooeiicmeue memannoe c 6000ii.

B npoGupky ¢ Bojo# 100aBUTh HECKOIBKO Kamenb (eHoidranenHa. [InHIeTroM n1ocraTh
KycoueK HaTpusi (WIM KalblMs) U3 CKISHKH, TJA€ OH XpaHUTCA IOJ CJIOEM KepOoCHHa, U
BBICYIIMTH €ro (uiibTpoBasibHOM Oymaroii. Hoskom oTpe3ars HeOONbIIyl0 4acTh (pa3MepoM co
CIIMYEYHYIO F0JIOBKY) U MUHIETOM IIEPEHECTH B IPOOUPKY ¢ Bojoii. Uro Habmromaercs?

[11CbMEHHO OTBETUTE:

1. CocTaBUTH ypaBHEHHE pEAKIIMU B3aMMOJICHCTBUSI HATPUS C BOAOM.

2. Cnenatb BBIBOJI, KAKHE METAJLIBI B3aUMOJICHCTBYIOT C BOJIOM.

Onvim 2. Jleiicmeue pa30aeieHHOll U KOHUEHMPUPOBAHHOUW CEPHOU KUCIOMbl HA
Memapl.

- B Tpu npoOupku HanuTh 1o 2-3 M1 pa30aBI€HHONW CEPHOM KUCIOTHI U OIYCTUTh B OAHY
M3 HUX KyCOYEK Xeye3a, B IPYryl0 - IUHKA, B TPEThbIO - Meau. Kakue MeTamibl pearupyiorT ¢
KUCIOTaMu?

(ITlpoBogutes B BBHITSDKHOM 1mKady!) B nBe mnpoOupku Hamuth mo 2-3 M
KOHIICHTPUPOBAHHOW CEpHON KHUCIOTHI. B ONHY M3 HUX ONYCTUTh KYCOUEK LIMHKA, B IPYIYIO -
Kycouek memau. O6e mpoOupku cierka HarpeTb. HaOnromarh BhIIeNeHHE CEpbl U O 3amaxy
OTPENeTUTh BBIICISAIONMICSA Ta3 B IepBOM npoOupke. Kakoit ra3 BbeIIENsSeTcs BO BTOPOM
npobupke?

[IMCbMEHHO OTBETHUT:

1. CocTaBuTh ypaBHEHUS pEaKIMil B3aWMOJICHCTBUS METAJIOB C pa30aBJIEHHON CEepHOM
KUCIIOTOH.

2. CpenaTtb BBIBOJ, KakMe€ METalIbl B3aWMOAEWUCTBYIOT C pa30aBJIEHHOW CEpHOU H
COJISTHOM KHCIIOTaMU.

3. CocraBuTb ypaBHEHHUs peakUuil  B3aMMOJCUCTBHS IMHKA W MEOU C
KOHLEHTPUPOBAHHOMN CEPHOM KUCIIOTOM.

4. CopMmynmupoBaTh MPaBUIIO0 B3aUMOJICH CTBHUS METAJIJIOB C KOHIIEHTPUPOBAHHON CEPHOM
KUCIIOTOH.

Onvim 3. /lelicmeue pa30agnennol u KOHUEHMPUPOBGAHHOU A30MHOU KUCI0Mbl HA
Memanpl.

- (IpoBoxuTh B BEITsDKHOM mKady!) B nBe mpobupku HamuTh 110 2-3 M1 pa30aBIeHHOM
A30THOMW KUCJIOTHI M OMYCTUTH B OJIHY U3 HUX KyCOUEK IIUHKA, B IPYIYIO - Kycouek Meau. Crerka
HarpeTh 00e npoOupku. Habmonate BbiiesieHue rasa.

(IIpoBomutes B BHITSDKHOM ImKady!) B aBe mpobupku HamuTeh 1o 2-3 M
KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI U OMYCTUTh B OJIHY U3 HUX KyCOUYEK IIUHKA, B IPYTYIO -
Kycouek Meau. Kakoii ra3 Beiensercs?

[IMCbMEHHO OTBETHUTS:

1. CocTaBuUTh ypaBHEHHUsS pPEAKIHN B3aUMOACHCTBHS IIMHKA W MEAW C pa30aBJIECHHOU
A30THOM KUCIIOTOU.

2. CocTtaBUTh ypaBHEHUS pEaKIU  B3aMMOJCUCTBHS IMHKA W  MEOU C
KOHIICHTPUPOBAHHOM a30THOM KM CIOTOM.

3. CopmynupoBare NpaBUIIO B3aUMOJCHCTBUS METAIOB C KOHIIGHTPUPOBAHHOH H
pasz6asnennoit HNO3.

Onwvim 4. /leticmeue wienouu Ha memasniiol.

B nBe npoOupku HaIUTH 10 2-3 MJI KOHLIEHTPUPOBAHHOTO PacTBOpa Ienoun. B ogny u3
HUX HachlaThb HEOOJbIIOE KOJUYECTBO IMHKOBBIX OINMJIOK, B JIPYI'yl0 - aJIOMHHHEBOTO
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nopomika. Ecnu peakuusi He unet, cierka Harpetb. Korja HauHeTCs MHTEHCUBHOE BbIJICTICHHE
rasa, MOJHECTH K OTBEPCTUSM MPOOUPOK 3aKKEHHYIO JIydMHKY. YTo HabmoxaeTcs?

[IMCbMEHHO OTBETUT:

1. CocTtaBuTh ypaBHEHUS pPEaKUMi B3aUMOJICHCTBUSA LIMHKA U QJIIOMHUHHS C PACTBOPOM
LICJIOYH.

2. Cnenathb BBIBOJI, KAKHE METAJUTBI PEArHpyIOT CO MIIOYaMH.

Onwim 5. Ilonyuenue okcuooe pasznoxicenuem 2UOPOKCUO08.

B npoGupky Hamuth 1 mn pactBopa cyabparta menu (II) u 106aBUTH pacTBOp LIETOYHU 10
obpazoBanus ocanka. ComepuMoe MPOOUPKU HATPETh 0 U3MEHEHHUS IIBETA OCAIKA.

[11CbMEHHO OTBETUTE:

1. Hanmucath ypaBHEHHUS IPOUCXOANMX PEAKLIMIA.

2. OOBSICHUTH HAONIO1aeMbl€ U3MEHEHUSI.

Onvim 6. OmHuowienue 0Kcuoog K ooe.

HeGopImoe Komu4ecTBO OKCH/a KabllHs (Ha KOHYMKE IIAaTelNs ) IOMECTHTh B TPOOHPKY
U MPUIMTHh JUCTUJUIMPOBAHHYIO BOAY J0 pacTBopeHus okcupaa. [lpubGaButh naBe Karm
CIUPTOBOTrO pacTBopa (eHonprarenHa. OTMETUTH OKPACKY pacTBOpa, OOBSICHUTh HAOIIOIEHUS
Y HaIlUCaTh ypaBHEHUE PEaKIUU.

AHaJOTUYHBI ONBIT HPOJENaTh C OKCHJIOM MarHusi, JJsl €ro pacTBOPEHUsS B BOJE
CoJIep>KUMO€e MPOOUPKU HATPETh 10 KUIICHHUSI.

[Mpoxenark TO ke camoe ¢ HeOoMbIMM KosmdecTBOM okcuaa menu (1).

[IMCEMEHHO OTBETUTD:

1. OOBSICHUTD HAOMIOACHHUSL.

2. Hanucarb ypaBHEHHE PEAKLIUH.

3. OOBACHUTD Pa3IMYHOE OTHOILICHUE OKCUJIOB KAJIBLIMSI, MarHus U MeJIu K BOJIE.

Onwvim 7. Bzaumooeiicmeue 0kcu006 ¢ OCHO6AHUAMU U KUCTIOMAMU.

B nBe nmpobupku momecTuTh HeOosbIIoe KoauuecTBO okcuaoB Meau (II) m nunka. B
KXyl MpoOupKy npuiauTh o 3 — 4 mi 30% pactBopa menoun. [IpoOupku Harpers.

B npobupky nomectuts Hebonbmoe KonmuuectBo okcuja meau (II), mobasute 3 —4 mn
pacTBOpa CEpHOM KUCIOThI, COAEPKUMOE MPOOUPKU HArPETh.

[T1ChbMEHHO OTBETHUTE:

1. OOBSACHUTD PA3TMYHOE OTHOIICHHE OKCHJIOB MEHM M IIMHKA K IIEJIOUH.

2. Hanmucats ypaBHEHHE IPOTEKAIOLIECH PEAKIIUH.

Onwim 8. Ilonyuenue pacmeopumozo ocHoeanus.

B ¢apdopoByro yamky HaIUTh 710 MOJIOBUHBI MCTHIIMPOBAHHOM BOJIBI, TPUOABUTH JBE
Kaluli CIIUPTOBOIO pacTBopa ¢eHondranenHa. V3 CKISHKM ¢ peakTMBOM H3BJI€Yb MUHIETOM

KyCOYEK HaTpusl BEIUYUHOM pasMepoM CO CIHMYEYHYIO TOJIOBKY, OCBOOOJUTH €T0
(¢uIBTpOBaNIBHON OymMaroil OT KepoCHHa M OMYCTHTh B YallIKy ¢ BoJod. Habmomare 3a xomom
peaKuuH.

[1MCbMEHHO OTBETHUTE:

1. OOBSICHUTH U3MEHEHHE OKPACKH PacTBOpa.

2. Haniucath ypaBHEHHE peakiuu.

Onwvim 9. Ilonyuenue nepacmeopumozo 0CHOGAHUA.

B mpobupky x 2 M pactBopa cynb(ara amomuHHsS n006aBuTh 0,5 Mi pactBOpa
TUJIPOKCUJIA HATPHUSL.

[1MCEMEHHO OTBETHUTB:

1. Haniucars ypaBHEHUE peakiui.

2. O0OBsACHUTHL 00pa30BaHUE OCAJIKA.
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JlaGopaTopnasi pabGora Ne 4.
CaoiicTBa XpoMaToB M JuXpoMaToB. KavecTBeHHbIE peakIMy HA KATHOHBI KeJie3a.

HeJb: n0ka3zaTh CBOMCTBA BEIIECTB, 00Pa30BaHHBIX HOHAMH METAJIJIOB.

PeakTuBBI U 060pyA0BaHHE: JUCTHJUIMPOBAHHAS BOJA; 2 H. PACTBOP CEPHON KUCIIOTHI
H2SO04; 6 H. pactBop ruapokcuaa kamuss KOH; kpucrammnueckuit cynbgut Hatpus Na2SO0s; 1 H.
pactBop xpomata kammsi K2CrOs; 2 H. pactBop ruapokcuma kxammss KOH; 8 H. pactBOp
nuxpomara Kaaust K2Cr2O7; mratus ¢ npobMpKaMu; CTEKISHHAS ITal0uKa, pacTBOPHI: conb Fe?*
, comb Fe®*, kpacmas kpomsmas comb K3[Fe(CN)s]; xéntas xpossmas conb Ka[Fe(CN)g],
CTEKISIHHBIE TPYOOUKH, MPEAMETHOE CTEKIIO.

TeopuTHyeckasi 4acTh:

Kenezo obpazyeT aBa psiia OKCUIOB U THUIPOKCUIOB:
* FeO — oxcun xenesa(Il), uepnsrii; Fe(OH)2 — rmuapoxcun xenesa(ll), Oenblit;
MPOSIBJISIIOT OCHOBHBIE CBOICTBA;
* Fe203 — okcup xenesa(Ill), kxpacHo-0ypsiit; Fe(OH)s — ruapoxcup sxenesza(1ll), Oypsrit;
MPOSIBIISIOT aM(OTEpHbIE CBOKCTBA.
CoenHe HHA KeJle3a M MX CBOMCTBA

XHUMHUYECKHE CBOMCTBA COEAUHEHU XKeie3a

Fe2* Fe3*

1. PacTBOpUMEIE COJIM MOHOB *kene3a Fe?t u Fe3* pearupyroT ¢ pacTBopamu Iienodeii mpu
KOMHATHOM TeMIepaType:

FeSO, + 2NaOH = Fe(OH),4 + Na,SO, FeCl, + 3NaOH = Fe(OH),} + 3NaCl

(Oann, (Oyphiit)
B0ICHECT )

2. 'mppoxkcun u okcup xenesza(ll) Berymator B |2. I'mapokeup xenesa(Ill) amdorepen, T.e.
peaxuuto ¢ kuciotamu: Fe(OH)2 + 2HC1 = BCTYMAET B PEAKIIUU C KUCIOTAaMU U
FeCk+ 2H20, FeO + H2SO4 = FeSO4 + H20 KOHIICHTPUPOBAHHBIMU PACTBOPAMH ILIETOYEH:
Fe(OH)s + 3HCI = FeCls +3H:0,
Fe(OH)s + 3NaOH = Nas[Fe(OH)s].
Oxcup xene3a(Ill) pearmpyer ¢ kucioTamu u ¢
OCHOBHBIMH OKCHJIAMU:
Fe203 + 6HCI = 2FeCls + 3H20,

Fe,0,+ Ca0 = Ca(Fe0,),

(poppur
KWIL1mA )

3. 'mapoxcuap! xenesa (II) u (III) paznaratoTcst mpu HarpeBaHUHU:

Fe(OH)2 = FeO+H20 2Fe(OH)3 = Fe203+3H20

4. Katuonsl xxene3a(ll) merko okucnstoTCss KUCIOPOIOM BO3IYyXa MIIU IPYTHMHU OKUCITHTEISIMU
1o katrnonoB xene3a(lll). TloaTomy Genbrit ocamok rTuapokcuaa xxene3a(ll) Ha Bo3ayxe cHavana
pPHOOpETAET 3eNICHYI0 OKPACKY, a 3aTeM CTAHOBUTCS OyphIM, IMPEBPAIIASCH B THAPOKCHT
xenesa(lll):

4Fe(OH), + 2H,0 + O, =4Fe(OH),

RN ) (Oypras)
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1) Ilpu nmoGaBnmenuu K pactBopy xinopuaa >kenesa (III) pactBopa owcenmoui kpossmoti
conu 00paszyeTcst TEMHO-CUHUM 0Ca/IOK (bepaunckas 1a3ypb).

4FeClk + 3K4[Fe(CN)s] = Fes[Fe(CN)s]3d + 12KCI.

DTO KaueCTBEHHAs peaKiys Ha HOHbI Fed*,

2) IIpu B3aumozelicTBUM pacTBOpa cynbdara sxene3a (II) ¢ pactBopoM kpacHoil kpogsaHoi
conu 00pasyercss TEeMHO-CHHUM OCAJIOK (mypHOY1e8a CUHb).

3FeSO4+ 2K3[Fe(CN)s] = Fes[Fe(CN)s]2+ + 3K2SO4.

DTO Ka4eCTBEHHAs PEaKIMs Ha MOHEI Fe??

3) Jlna ob6HapyxeHnus MOHOB Fed* mcmomp3yercs Tamke peakuus ¢ POJAHHIOM Kaius,
IIPU KOTOPOM peaKMOHHAsI CMECh TPUOOPETAET KPACHBIH IIBET:

FeCl+ 3KCNS = Fe(CNS)s + 3KCI.

BrinosHeHue padoThi:

Onwvim 1. Ilepexoo xpomamoe 6 ouxpomamsl u 00pamo.

B npobupky naneite 3-5 kamenb pactBopa xpomata kaynms K2CrOas. 3atem no0aBbTe B
npobupky 3-5 kamenb pacTBopa cepHoil kucnotsl. K conepxumomy npoOupku npudassre 3-5
Kanenb 2 H. pactBopa ruapokcua kanuss KOH. Kak usmenurcs user pactsopa?

Iucomenno omsemums:

1. HamummTe ypaBHEHUs peakinii B MOJICKYISIPHOM ¥ MOHHOM BHU/IE.

Onvim 3. OKuciumenvHbvle C6OIICHMEA OUXPOMAMA KAIUA.

B npobupky Haneite 3-5 kamenb nuxpomara kaius. Jlo6aBbTe B MpoOMpPKY 3-5 Kamenb
CepHOM KHCIOTHI. 3aTeM MpHOaBbTE €Ille HECKOJIbKO KPYMUHOK cynbduTta HaTpus Na2SOs.
HabmronaroTcst 11 u3MEeHEHUs [IBETa pacTBOpa B MpoOHpKe?

llucomenno omsemums.

1. Hanunmre ypaBHEHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON pEAKUMUM METOJIOM
MOJTypEAKII U .

Onovim Ne 4. Kauecmesennoe onpedenenue Fe’* ¢ pacmeopax.

Ha mpemMeTHOe CcTeKIo HaHecTd lkammo pactBopa comu Fe?*. Jlo6asuth 1 Kammo
K3[Fe(CN)s]. OT™MeTbTe XapaKkTepHbIid TPU3HAK PEAKIIHH.

Iucvomenno omseemums:

1. CocraBbTe ypaBHEHUS pEeaKUii B MOJIEKYJIIPHOM U MOHHOM BHUJIE.

2. CnenaiiTe BEIBOJBI.

Onvim Ne 5. Kauecmeennoe onpeoenenue Fe®* ¢ pacmeopax.

Ha mpexmerHoe cTekno HaHecTn | kammo pactsopa coiam Fedt Jlo6asuth 1 kamiro
K4[Fe(CN)s]. OT™MeTbTe XapakTepHbIid TPU3HAK PEAKIIHH.

Iucvomenno omeemums.:

1. CocTaBbTe ypaBHEHUS pPEaKIHi B MOJICKYIIIPHOM W MOHHOM BHJIE.

2. CnenaiiTe BEIBOJBI.
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Tema 1.7. HemeTasbl.
JlabopaTtopnas padora Ne 5.

KauecTrBeHHbBIE peaKu Ha AaHUOHDbI.

Llesb paGoThI: N3y4UTh KAUECTBEHHBIE PEAKIIMY HA AaHUOHBI.
OGopynoBaHue W peakTHUBBI: IPOOHMPKH, HUTpAT cepedpa, XJIOpHUJ HATpHs, CepHas

KUCTIO0Ta, CyibdaT HaTpusl, cyabdaT Meau, xiaopuaa 6apus, Gocdat HaTpus, kKap OOHAT KaTbIUS
(MOpoIIOK), CoNsiHAsl KUCIIOTA.
TEOPETUYECKAS YACTb:

AHMOHBI KIACCH(QHUIIUPYIOT IO PACTBOPUMOCTH COJICH, JHOO IO OKHUCIMTEIBHO-
BOCCTaHOBHTENBHBIM CBOMcTBaM. Tak MHorue annonsl (SO42~, SO3>~, COs%7, Si03%7, F, PO4",
CrO4>~ u nap.) umerot rpynnoBoii pearent BaCk B meliTpanbHol win ciiaboKuCiIon cpene, T.K.
conu Gapusi M 3TUX aHHOHOB MaJl0 PacTBOPUMBI B Boje. ['pynmoBsiM peareHTOM Ha MoHBI Cl,
Br, I, SCN~, CN~, S> u ap. ciayxut AgNO3,

Jns anmonos S?7, SO32%7, NO2~, C2042", urparoumx poib BOCCTAHOBUTENEN, TPYIIIOBLIM
peareHToM Oynmer mnepmanranat kamus KMnOs B kucioit cpeme. ['pynmoBbIM INpH3HAKOM
SIBJISIETCS 00ECIIBEUMBaHUE PAacTBOPA.

OTaenbHBIE HOHBI MOTYT OBITh OOHAPY)KEHBI C MTOMOIIBIO TEX UM HHBIX CIIECIH(UICCKI X
peakuuii. Hanpumep, nipu neiicteuu Ha annonbl CO3?~ CHIIBHON KMCIIOTHI IPOTEKAET PEAKIIHS C
BBIJICJICHHEM ITy3bIpbkoB auokcuaa yriaepona CO2. Cynb¢ua-woH IpH AEHCTBUHM CHIIBHBIX
KHCIIOT TIEPEXOJUT B CEPOBOJOPOJIHYIO KHUCIOTY, KOTOpasi BBIIENISETCS W3 PAacTBOpa B BHJIE
razoo0pasHoro cepoBogopoa H2S.

BbinosiHeHue padoThI:

Onpit 1. Peakuus Ha non CI°
Hanmute B mpoOupky 1-2 mi pacTtBopa xjiopuaa HaTpus U 100aBUTh HECKOJbKO Kalleb
pacTBOpa HUTpata cepedpa. Yto HabmromaeTcs?

2_
OnbIT 2. Peakuua Ha HoH SO,

Hamute B Tpu mpoOupku 1o 1-2 M1 pacTBOPOB: B OJIHY — CEPHOM KHCJIOTHI, B IPYTYIO —
cynbdara HaTpHs, B TPEThIO — cynb(dara meau. B kaxayro nmpobupky n06aButh 1-2 M1 pacTBopa
xiopuaa 6apus BaCl. Yro nabmomaercs?

3-
OnbiT 3. Peaknug Ha HoH PO;

Hamuts B mpobupky 1-2 mut pactBopa ¢ocdata HaTpust 1 100aBUTh HECKOJIBKO Karlejb
pacTBOpa HuUTpaTa cepedpa. OTMETHTH LIBET 0OPA3YIOIIErocs OCaKa.

2_
OnbIT 4. Peaknua Ha MoH CO;

[TomecTuTh B mNpOOMPKY HEOOJBINOE KOJUYECTBO MOPOUIKOOOPA3sHOTo KapOoHaTa
KaJIbIUs U JOOaBUTh COJSTHON KUCIOTHI. UTo Habmonaercs?
KoHTpo/bHBIE BONIPOCHI:
1.Kak nmoapa3aenstoTcss aHMOHbI Ha TPYIIIbI?
2.J1aliTe XapakTepUCTUKY Ka)KI0M IpYyIIlbl aHUOHOB.
3.Yem aHanM3 aHMOHOB OTJIMYAETCS OT aHAJIN3a KATUOHOB?
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JlaGopaTopuasi padora Ne 6.

PeileHue 3Kcrie pUMeHTAJIBHBIX 327124 10 TeMe «HeMeTa/ibI».

Heab padorbl: 3akpernyieHue 3HaHUM Mo Teme «Hemerannbl», 3aKperieHUE yMEHUU
HPAKTUYECKH OCYLIECTBIATH MOC/IEA0BATENIbHbIE IPEBPAILECHHU S BEILECTB.

OGopyoBaHHe W PeaKTHBBI: IITAaTUB C MPOOMPKAMHU, PACTBOPBI COJISTHOW KHCIOTHI,
THAPOKCUA HATpHsl, KapOoHaTa HAaTpus, CYIb(aTa aMMOHHUS, Cyb(aTra HaTpus, XIOpHuaa Oapwusi,
kapOoHaTa HaTpus, Gocdara HaTpus, HUTpaTa cepedpa, Jakmyca, GeHoIPTaIeHHa.

TEOPETUUYECKAS YACTb:

XUMUYECKHE AJIEMEHThI-HEMETaIbl MOTYT MpOSBJISATh KaK OKHUCIUTENbHBIE, TaK M
BOCCTAHOBUTEIIbHbIE CBOMCTBA, B 3aBUCUMOCTH OT XUMHYECKOTO MIPEBPAILCHUs, B KOTOPOM OHHU
NPUHUMAIOT y4acTue.

ATOMBI CaMOro 3JEKTPOOTPULIATETILHOTO AJIeMEHTa — (Topa — HE CHOCOOHBI OT/IABATh
3JIEKTPOHBI, OH BCETZa MPOSBIISIET TOJIBKO OKHCIUTENbHBIE CBOMCTBA, APYTHE DJIEMEHTHI MOTYT
IPOSIBIISITH U BOCCTAHOBUTENBHBIE CBOMCTBA, XOTS HAMHOTO B MEHBIIICH CTENIEHH, YeM METaJUTbI.
HanGonee cUIBHBIMH OKUCIUTEISIMHU SIBISIIOTCA (DTOp, KUCIOPOA M XJIOp, NMPEUMYILIECTBEHHO
BOCCTAHOBUTEJILHBIE CBOMCTBA MPOSIBJIIOT BOJOPO/, O0p, yriepos, KpeMHHH, (ocdop, MBIIIBIK
u temnyp. [IpoMexyrouHble OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA MMEIOT a30T, cepa,
Hom.

B3aumMoseiicTBHe ¢ MPOCTHIMH Bellle CTBAMH

Bzaumooeiicmeue c memannamu:
2Na + Cl = 2NaCl,
Fe + S = FeS,
6Li + N2 = 2LisN,
2Ca+ 02=2Ca0
B OTHX CIIy4asgX HEMETaUIbl MPOSBISIOT OKUCIUTEIbHBIE CBOWCTBA, OHU
MPUHUMAIOT 3JIEKTPOHBI, 00pa3ysl OTPULIATENbHO 3apsHKEHHbBIE YaCTHIIbI.
B3aumooeiicmeue ¢ opysumu nememannamu:
B3aUMOJICHCTBYS ¢ 6000p00OM, OONBIIMHCTBO HEMETAUIOB TIPOSIBISET OKHCIHTEIbHBIC
CBOICTBa, 00pa3ys JieTyure BOJOPOIHbIE COSAMHEHUS — KOBAJICHTHBIE THIPHIbI:
3H2 + N2 = 2NHjs,
H2 + Bro = 2HBr;

B3aUMOJICHCTBYS ¢ KUC/IOPOOOM , BCE  HEMETaUIbl, Kpome  ¢ropa,  MPOSBISIIOT
BOCCTAHOBUTCJIILHBIC CBOI\/JICTBaI
S +02=S0,

4P + 502 = 2P20s;
Opu  B3aUMOJCHCTBUM ¢ ¢pmopom ¢Top  sBISETCS  OKUCIUTENEM, a  KUCIOpOX  —
BOCCTaHOBUTEJIEM:
2F2+ 02 =20F2;
HEMETAIUTBl B3aMMOJICHCTBYIOT MeHcdy c000il, Ooliee DICKTPOOTPUIIATEIBLHBI METaT UTpacT
POJIb OKUCIIUTENS, MEHEe DIIEKTPOOTPUIIATENbHBIN — POJIb BOCCTAHOBUTEIIS:
S + 3F2 = SFe,
C +2Chk=CCl.
BbinosneHue padoThi:
OnbiT 1. Ucnonb3ysi uMeronmecss peakTUBbI, MPAKTHYECKH OCYIIECTBUTH
NpeBpalleHUs BellecTB M0 cJieaylolei cxeme:
a) CuSO4 > Cu(OH)2 > CuCl
0) CaO > Ca(OH)2 > CaCOs
OnbiT 2. B Tpex npo0MpKax HAXOASATCH PACTBOPbI:
a) KapOOHAT HATPHUsl, CUIMKAT HATPU, XJIOPUJI HATPUS;
0) cynbat HaTpHs, ocdaT HATPHS, XITTOPHUT AMMOHHS;
Hcnonp3ys He0OX0IMMbIE PEaKTUBBI, PACTIO3HANTE KaXIbIH U3 PacTBOp.
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Mo

OnbiT Ne 3.
a) [IpoBeauTe KaYECTBEHHYIO peakiuio Ha (ocdaT-moH.
0) [IpoBenuTe Ka4eCTBEHHYIO PEAKITUIO Ha CYJIb(aT-HuOH.

OnbiT Ne 4. Mcnonib3yst He00X0AMMbIe PEeAKTHBBI, OCYLIECTBUTE PeaKIHH 10

cxeMam:
a) Ca?* + CO3? =CaCOs
0) 2H" + Si03%" = H2Si03

KoHTpoJibHbIE BONPOCHI:
Paccuuraiite momspuyto maccy Casz(POa4)2
Omnpenenure MaccoByro 10110 kuciaopoaa B Al2(SOa4)3
Onpenenute Maccy, 00béM 1 KommdecTBO MoJiekyn 0,2 mosb CO2.
Omnpenenure KOJIMYECTBO BELIECTBA, MACCY M KOJIMYECTBO Mojekyn 5,6 i1 HzS.
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Tema 2.2.2. HenipeiesibHbIE YIJI€ BOJOPO/bI.

JlabopaTtopnas padora Nel.
IHonyueHne aneTujieHA U U3yYeHUE €r0 CBOKCTB

Heab: SKcHepUMEHTANbHOE TMONYy4eHHME M HW3ydeHHE CBOWCTB  alleTUJIEHOBBIX
YITIEBOIOPOAOB.

OOopynoBanme:. peakTuBbl, mpodupku, kapoma kampnuss CaC2 (B Kycoukax).
OO6opynoBaHue: ra300TBOJAHAs TpyOKa C OTTAHYTHIM KOHLIOM, OpOMHas BOJa, IEepMaHraHatr
KaJTH .

TEOPETUYECKAS YACTb:

AneTmiieH (MIM 10 MEXIyHApOJHOM HOMEHKIATYpe - 3THH) - 3TO HENPEIENIbHBII
YIJIEBOIOPOJI, TPUHAUISKANMI K KIacCy aJKHHOB. XuUMHUecKas Gopmyna arneruieHa - CoHa.
ATOMBI yrieposia B MOJEKYI€ COCIUHEHBI TPOMHON CBs3bl0. OH SBISETCS NMEPBBIM B CBOEM
romosiorudeckoM psny. IIpencrasisier coboit 6ecriBeTHbIH ra3. O4YeHb OTHEOIaceH.

ITonydyeHue: Bce METO/AbI NMPOMBILIUIEHHOTO MOJYYEHUS aleTUJIEHA CXOIATCS K JBYM
TUIAM: TUIPOJIU3 KapOuJa KalblLHMs W MHUPOJIU3 Pa3NUUHBIX YrieBojoponoB. I[locmemnuit
TpeOyeT MEHBIIMX HHEepro3arpar, HO YHMCTOTA MPOJYKTa JOBOJHHO HH3Kas. Y KapOMIHOTO
MeToaa - Hao0opoT. CyTh MUPOIU3a 3aKITI0YAETCS B TOM, YTO METaH, 3TaH WJIU JAPYroi JIETKUI
YIJIEBOAOPO/I NpU Harpese 710 BbIcoku X TeMneparyp (ot 1000 °C) mpeBpalmaeTcst B alieTHIIEH ¢
BbIJIEJIEHHEM BOJlopoJa. HarpeB MokeT oCyIIecTBATCS 3JEKTPUUECKUM Pa3psIoM, IUIa3MON WK
C)KMTaHUEM 4acTu cbipbs. Ho mpobiiema cOCTOMT B TOM, YTO B pe3yJbTaTe peakuuu MUPOJIN3a
MOXeT 00pa30BbIBATbCS HE TOJBKO AI[ETHJIEH, HO M €Ille MHOXKECTBO Pa3HBIX MPOIYKTOB, OT
KOTOPBIX HEOOXOJNMO BITOCIICICTBUH N30aBISATHCS.

2CH4 — C2Hz2 + 3H2

KapOuHelii MeToJl OCHOBaH Ha peaklMM B3aUMOJICHCTBUS KapOuja Kaublus C BOJOH.
Kap6up xanbplus mosy4aroT U3 €ro OKCH[a, CIUIABJSAS ¢ KOKCOM B 3jekrpornedax. Otcrona u
TaKOM BBICOKMU pacxXoJ]l PHEPTruu. 3aTO YKHCTOTA AlETHJICHA, IMOJy4aeMOTO TaKHM CIIOCOOOM,
kpaiine Beicoka (99,9 %).

CaC2 + H20 — C2H2 + Ca(OH)2

B nabGoparopum amneTuseH TaKKe MOXKHO TMOJYYUTh JIETUIPOrajoreHupOBaHUEM
JIUTAJIOTEHIIPOU3BOIHBIX ATKAHOB C MMOMOIIBIO CIIUPTOBOTO PacTBOpA LICIOYH.

CH2CI-CH2CI + 2KOH — C2H2 + 2KCI + 2H20

BbinosineHue padoThI:

Onbit 1. [TosryyeHue anleTHIIeHA U3 KapOUIa KaJabLMS.

B npobupky HanuBaem 2-3 MII BOJbI, OMyCKaeM KycO4eK KapOuIa KalbIUs U 3aKPHIBAEM
npoOkoii ¢ ra300TBOAHON TpyOkoi. Ilocme okoHuUaHusi ombITa A00aBiasieM 1 Kamio
denondranenna. HaOmomaem OypHOe BbIZIENCHUE Ta3za, mocie nobaeieHus ¢/¢ pacTtBop
OKpAIMBAETCSl B MATHMHOBBIH I[BET.

OnpiT 2. I'opeHne aneTniieHa

[MomkuraeM BBIICISIONMACSA alleTUICH IO Ta300TBOJHOW TpYyOKe. AIETHJIEH TOPUT
KOTITAIMM TJIaMeHEM. Peakiiust KCIob3yeTCsl U CBapKe, pe3ke MeTalia.

OnbiT 3. B3anmojeiicTBue aneTuieHa ¢ 6poMom.

OmyckaeM  BBIIENISIEMBIH  alleTUJICH 4epe3 OpoMHYI0 Boay. bpomHas Boja
obecriBeunBaercs, ¢ oopazoBanuem — 1,1,2,2 — terpabpomaTaH. AIIETHIICH JIETKO MPUCOCIUHSIET
OpoM U3 OPOMHOI BOJIBI, PEAKIIUs SBIISICTCS] KAYECTBEHHOM Ha HEMPEIeIbHBIC YIIIEBOOPOIBI.

OnbIT 4. OKHNCIeHNE alle THIE HA.

[IporyckaeM BBIAETSIONMNA alleTUJIEH 4Yepe3 PO30BBIM pacTBOp. AIETUIIEH JIETKO
okucisiercss pactBopoM - KMnOs — 3Ta peakumsi SBISETCS Ka4eCTBEHHOW Ha HEMPHACIbHBIC
YIJIEBOJIOPO/IBI.

HC =CH+[0] — HOOC - COOH - maBenpHas KUCIOTA.
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KOHTpOJ’lLHI)Ie BOITPOCHI:

1. Kak nonyudaroT aneTuieH B IpOMBIIIIEHHOCTH?
2. TlpumeHeHue aneTuaeHa?
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Tema 2.3.1. Ciuptbl 4 G eHOJIBI.

JlabopaTopuasi paGora Ne 2.
XuMHn4yecKue CBOMCTBA CIMPTOB.
Lean padoThl: SKCIEPUMEHTAIFHO MOATBEPAUTH XMMUUYECKHE CBONCTBA CIIUPTOB.
O0opynoBanue: npoOUPKU, PEAKTUBBI, TOPEIIKA.

TEOPETUYECKASA YACTb:

[To mpu4nHE CBOETO CTPOCHHS CITUPTHI MPOSBIISIIOT aM(OTEpHBIE CBOWCTBA: OCHOBHBIC H
KUCJIOTHBIE, JJaJlee IeTAIbHO Ha HUX OCTaHOBUMCH:

. Kucnoruele cBOMCTBa CIHUPTOB MPOSABISIOTCS B CHOCOOHOCTH OTIICIUICHUS
IpoTOHa rujpokcurpynmnsl. [lo Mepe pocta uMHBI yriiepoaHoil nenu, o0beMa ee pajukaia, a
TAKOKE CTEIICHU PA3BETBIICHUS U HAIMYMSA B MOJIEKYJIE JOHOPOB, KUCIIOTHOCTH YMEHBILIAETCSL.

. OcCHOBHBIE CBOWCTBAa CHUPTOB SIBJISIFOTCS OOpAaTHBIMH K HMX KHCIOTHBIM
CBOMCTBAM, TaK KaK OHH BBIPa)KaIOTCS B UX CIIOCOOHOCTH, HA00OPOT, MPUCOETUHUTD TPOTOH.

AJIKOTOIM ¥ TJIUKOJIM MMEIT OCOOCHHOCTh BCTyHaThb B XUMHUYECKUE peaKIuu
3aMElICHNS, OTUIETUIEHUS U OKUCIeHUs. ONUIIEM UX JeTalbHee:

. Peakuuu 3amerneHMs NpoTeKaloT ¢ oOpa3oBaHUEM coJiel (AIKOrojsToB U
[JIMKOJISITOB METAJUIOB), a TAKKE CIIOKHBIX 3(UPOB U TaIOTEHONPOU3BOHBIX.
. Bo BpeMs peakuuii OKUCIEHHS CIOMPTOB OO0pa3yloTCsd OKCOCOEIMHEHUS

(aytbHeTHIBI U KETOHBI).

BoinosiHeHue padoThi:

Omnpit 1. IonyyeHne 3THIIATA HATPUS U €TI0 THAPOJIN3.

I[Monyyenue sTmiara Hatpusa. B cyxyio npoOupky momectuTe 3 Kaljld 3TaHOJIA U
BHECUTE KyCOUEK METATMUECKOTO HATPHUS Pa3MEPOM C PHUCOBOE 3E€PHBIIIKO, MPEABAPUTEITHLHO
OTXKATOro0 OT KepocWHa Ha (uiabTpoBanbHONW Oymare. CoOepuTe BBLACISIONIMIICS BOJIOPO/,
NPUKPBIB MPOOUPKY mpoOKoi. 3aTremM yoepute NpoOKy U OBICTPO MOAHECHUTE MPOOUPKY
OTBEPCTHEM K IIaMeHH Topenkd. CMech BOIOpOJa C BO3AYXOM CrOpaeT C XapakTepHbIM
«IaIOUMM» 3BYKOM.

T'uaponus stunara Hatpusi. OOpazoBaBumMiics B MpoOupKe Oenblii 0cajok 3THiaTa
HaTpUs pacTBOpHUTE AoOaBiieHHEM 2-4 Kamenb 9TaHOJa M BHECHTE B TMOJIYYEHHBIW pacTBop |
KaIluTi0  CIIUPTOBOTO pacTtBopa deHondranenna. Ilocne storo modaBpre 1-2 Karmiu BOJIBI.
OTMeThTE MOSBICHUE MATHOBOI OKPACKH.

OnpiT 2. OKHCIEeHNE ITAHOIA.

B npobupky nomectute 2 Kariu 3TaHojNa, 2 Kariau 5% pacTBopa Auxpomara Kanus u 1
Karull0 pacTBopa cepHOM KHUCIOTHI. [lonmydeHHBIN OpaHXKeBbIi pacTBOP clerka HarpeiTe Hal
MJaMEHEM TOpENKHA JI0 Havajna u3MeHeHHs IBera. OOBIYHO YyKE uepe3 HECKOIbKO CEeKYH/I
MOSBJISIETCS 3eJIEHOBATasi OKpacka, XapakrepHas Ajsi cojieil xpoma. OTHOBPEMEHHO OIyIAeTCs
3amax OT areTalbAernaa (3armnax aHTOHOBCKUX SI0JIOK).

Bonpocui:

1. HanunmTe cxemy peakiiuu OKHCIIEHUS STaHOJA.

2. Kaxkoii okucauTens UCob30BaH B JaHHOM omnbiTe? [1o kKakoMy mpHu3HaKy MOKHO
CYIUTh O MPOTEKAIOIIEH BOCCTAHOBUTEIBHOMN PEAKIIMU ITOTO peareHTa?

Onpit 3. «Ilosryuyenue peHoIATa HATPHSD) .

B npobupky nmomectute 5 kanenb Boabl U 1 Karumio skuakoro ¢enona. K momxydenHnoi
smynbeuu n00aBbTe 3 Kammu 10% pactBopa ruapokcuna Hatpus. denon pactBopsiercs B
ruapokcuae Harpus. Colep:KuMoe MPOOUPKUA COXPAHUTE AJIsl CIASAYIOLIETO OMbITA.

Bonpocui:

1. HanmunmTe ypaBHEeHHE peakud B3auMOJACUCTBUSA (EHONA C THAPOKCHUIOM
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Hatpus. Kakoe cBONWCTBO ()eHOJIA MPOSBIISIETCS B 3TON peakiuu?

2. [Touemy d¢enon B oTAMYME OT 3TaHONA CHOCOOEH B3aMMOAEHCTBOBATH CO
niesnoyamMu?

OnbiT 4. «B3aumMoaeiictBue ¢eHOISITA HATPUS C KUCJIOTAMI» .

K pactBOpy, nomydeHHOMY B omnbITe 3, 1006aBbTE HeCcKOJIbko Kamenb 10% pactBopa HCI.
PactBop B mpoOupke MyTHEET BCIIEACTBUE BBIIEICHHUS CBOOOTHOTO (heHOJa, KOTOPBIM Majio
pacTBOpPUM B BOJIE.

Bonpocuwi:

1. Hanunmre cxemy peakiuu B3aumogerctBus peronsara Hatpus ¢ HCI.

2. Ha ocHOBe npoenaHHOro onbITa 1aliTe CPABHUTEIBHYIO OL[EHKY KHCIOTHBIX

cBocTB (eHoa, Boasl u HCI.

OnbiT S. «bpomMupoBanue ¢eHoJa».

B ipo6upky nomectute 2-3 karau 3% BogHOTO pacTBopa (eHomna u 4-5 xamens OpoMHON
BoJbl. [IpoOupky BcTpsixaute. OOpasyercss XIOMbEBUAHBIN Oenblii ocagok TpubpomdeHona,
00J1aJIal0IIer0 XapaKTepHbIM 3aI1aXxOM.

Bonpocui:

1. HanunmTe cxemy peakiiuu B3auMoJieiicTBUs eHOoNa ¢ OpOMOM.

2. [Touemy OpoMupoBaHue QeHOa MPOUCXOIUT 0€3 KaTaau3aTopa, Toraa Kak

0eH30J1 OpoMUpYETCsI TOIBKO B IPUCYTCTBUU COJIEH alTIOMUHUS UITK Kene3a?

OnbiT 6. «IlosrydyeHHE TMITHIOBOTO 3 upa».

B mpoOupky moMecTuTe HECKONbKO Kalleldb 3TaHola, Jo00aBbTe 1 Kamiwo pacTBopa
CEpHOM KHUCIOTHI W TOJAOTpelTe HaJx ImiaMeHeM ropenku. OTMeThTe MOSIBICHHE 3araxa.
Hanuumre ypaBHEeHHE peakuuu.
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4. UuopMmanuoHHoe odecrieyeHue 00yde HUsl
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2.
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