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1. IlosicHUTEIBLHAA 3AIMUCKA

Hacrosimmue wmeroanueckue peKOMEHIAIMM MpeaHa3HayeHbl A 00y-
YaroU[MXcsl B Ka4eCTBE MOCOOMS MPHU BBITOJIHEHUH JIA0OPATOPHBIX 3aHSATUN/TIpaK-
TUYECKHUX 3aHATUH 1o nporpamme yudeOHoW aucuumuinasl OJ[B.06 Xumus no
crietmanbHocTH CIIO 22.02.06 CBapoyHOE NpOU3BOJICTBO.

I{esb JaHHBIX METOJIUYECKUX YKA3AHUN:

- OKa3aHME TIOMOIIH CTY/ICHTaM B BBITIOJTHCHUH Ja00OPATOPHBIX U TPAKTHUECKUX
pabot no aucnuruirHe «OJ15.06 Xumusy.

OK 01. BriOupath criocoOsI perieHus 3a1a4 npopecCuoHaIbHON AesTETbHOCTH
NPUMEHUTENIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonbs30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIN3a U MHTEpIIpETa-
U1 “HPOpMaIuu, 1 UHPOPMALIMOHHBIE TEXHOJIOTMH JIJIS1 BHIIOJHEHUS 3a]1a4 Ipo-
(deccuoHanbHOU NESITEIbHOCTH.
OK 03. IInanupoBaTh U peaM30BbIBATh COOCTBEHHOE MPO(DECCUOHATBLHOE U JINY -
HOCTHOE pa3BUTHE, MPEANPUHUMATENIBCKYIO JIESATEIbHOCTh B MPO(eccrnoHalIbHOMI
cdepe, UCTIOTB30BaTh 3HAHUS MO (PMHAHCOBOW I'PAMOTHOCTH B Pa3JIUYHbIX KU3HEH -
HBIX CUTYyalUsX.

OK 04. DdbdexTrBHO B3aUMOJICHCTBOBATh M pabOTaTh B KOJJICKTHBE U KOMaH/IC
OK.5. Hcnonb3oBath HHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B MPO-
(heCCHOHAIBHOM JIeSITEIIbHOCTH

OK 06. IIposBiATh rpaxAaaHCKO-MATPUOTUYECKYIO MO3UIINIO, JEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJICHUE HAa OCHOBE TPAJWLMOHHBIX OOIIEYEIOBEUECKUX LIEHHO-
CTEil, B TOM YHCJIE C YYETOM FapMOHHU3ALUU MEKHAIIMOHAIBHBIX U MEXPEIUTHO03-
HBIX OTHOUICHHUI.

OK 07. ConeiicTBOBaTh COXpPaHEHUIO OKPY’KAIOIIEH CPeNIbl, pecypcocOEpeKeHHUIO,
MPUMEHSTH 3HaHUS 00 MU3MEHEHUHU KIIMMAaTa, MPUHIUIBI O€pekIMBOTO MPOU3BO/I-
CTBa, 3((HEKTUBHO JIEWCTBOBATH B UPE3BbIYAWHBIX CUTYyAIUSIX

JlaGopaTopHbie pabOThI M MPAKTUUYECKUE 3aHITHS IPOBOASTCS C IIEJIbI0 CUCTEMa-
TU3AIMH U YTIIyOJIeHUs 3HAaHUH, MOTy4YeHHbIX Npu uzydeHuu aucuumivnasl Q16.06
XuMHus, IPaKTHIECKON 0TpabOoTKe 00yUYaIOIIUMHUCS HABBIKOB TI0 BBHITTOJIHEHHUIO XH-
MHYECKOI'0 IKCIIEPUMEHTA, 3aKPEIUICHUE TEOPETUYECKUX 3HAHUM, A TaK JKe
O3HaKOMJIEHHE C OpraHu3alnueil paboyero Mecta, TEXHOJIOTMYECKUM 000pya0Ba-
HUEM U UHBEHTapeM, MpaBIJIaMU TEXHUKH 0€30MaCHOCTH MpHU paboTe B KaOMHETE



XVUMHH BBITIOJTHEHUE TAOOPATOPHBIX pabOT U MPAKTUUECKUX 3aHATUN HAIPaBIECHO
Ha (JOPMUPOBAHUE CJAETYHOUIUX YMEHHUI:
® BBIMOJHATh XUMHUYECKUI SKCHEPUMEHT [0 PAaClO3HABAHUIO Ba)KHEHIINX
OpPraHUYECKUX M HEOPraHWYECKHX BELIECTB, IOJYYEHHIO KOHKPETHBIX Be-
IIECTB, OTHOCSIIUXCS K U3y4YEHHBIM KJIacCaM COEAMHEHUI
e [IpoBOIUTH pacyeThl MO XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM peaKIInii
e OCyLIECTBIATh CAMOCTOSITENbHBIA MOUCK XUMUYECKON MH(OpMALUU C UC-
MOJIb30BAaHUEM PAa3JIUYHBIX MCTOYHUKOB (CIPABOYHBIX W3/IaHHUM, KOMIbIO-
TepHBIX 0a3 AaHHBIX, pecypcoB MHTepHETa), CIOJIb30BAaTh KOMIIBIOTEPHBIE
TEXHOJIOTUU ISl 0OpabOTKU U TMepeAadyd XMMUYECKON HMHPOpMalMK U ee
MIPE/ICTAaBIICHUS B pa3IMYHBIX (hopmax
e cronb30BaTh NpUOOpETEHHBbIE 3HAHUS M YMEHMsI B IPAKTUUECKOM Jesi-
TEJIbHOCTH U NMOBCEHEBHOM KU3HU.

B pesynbraTe BBINOIHEHUS J1aOOPATOPHBIX paObOT M MPAKTUYECKUX 3aHATUN IO
aucuuruHe «O1b.06 Xumus » oOydaronuecs: 10 KHBI:

- 3HATh

- OCHOBHBIC KJIACCBI HCOPTaHHUYCCKHX W OPraHUYCCKUX COC,III/IHCHPlﬁ, nx
KJ'IaCCI/I(bI/IKaHI/IIO, CBOﬁCTBa, THUIIBI XUMHWYCCKHX peaKHHﬁ, OCHOBHEBIE CIIOCOOEI I10-
JYUYCHH HCKOTOPBIX BCUICCTB, UX IIPUMCHCHHC

- Teopwuto >MEKTPOTUTHYECKON TUCCOLUAIINH,

- mepuoanueckui 3akoH U [lepnonnueckyro cucremy .M. Menneneesa ¢ nos3u-
LI COBPEMEHHOM TEOPUH CTPOCHUS aTOMa

-Teoputo xumuueckoro crpoenusi A.M.byTiepoBa, cCOBpeMEHHbIE NIPEICTABIIE -
O CTPOCHHUH OPTAaHUYECKHUX BEIIECTB

- IpaBUJIa TEXHUKU 0€30MacHOCTH MPU pabOTe B XUMHUYECKOW JabopaTopuun
-yMeTh

- IPOBOAUTL PCAKIIMK MOHHOTO oOMEHa U KauyeCTBCHHEBIC p€aKunun MOHOB, OIIPC-
ACIIATH PCAaKIMIO CPEAbl B PaCTBOPAX IIpHU IMMOMOIIY HHAUKATOPOB

- OXapaKTEepU30BbIBATh CBOMCTBA META/UIOB Ha OCHOBAHWM WX MojoxeHus B le-
puoauueckor cucteme J[.M.MeHneneeBa U 3JIEKTPOXUMHUYECKOM Py HaIpsiKe-
HUU METAJUIOB

- MPOBOJIUTH PEAKITUHU Ja00PaTOPHBIX CIIOCOOOB MOIYUEHUS HEKOTOPHIX OpraHHU-
YECKHUX BEIIECTB (aIbJACTHIO0B, CIIOKHBIX Y(PUPOB | JIp.)



- pacno3HaBaTh OPraHUYECKHUE BEIIECTBA IO IPOTpaMMe) Ha OCHOBE X CTPOCHUS
U CBOWCTB

- OIIUCHIBATh CBOWCTBA OPraHUYECKHUX BELIECTB, COCTABIIATh YPABHEHUS PEAKIUN
- peuaTh pacuyeTHBIC U PACYETHO-IKCIIEPUMEHTAIIbHBIC 3a/1aUU

- YTOYHSATH LEJI U ONPEAEIISTH 33/1a4l SKCIEPUMEHTA B COOTBETCTBHH C
WMHCTPYKIMEH, HA0II01aTh, aHAIM3UPOBATh, YCTAHABIUBATH IPUUMHHO-CIIE/I-
CTBEHHbIE CBSI3HM, 00001IaTh MOJYyUYEHHBIE PE3YyJIbTaThl U JI€JaTh BHIBOIbI IIPU BbI-
MIOJIHEHUU XUMHUYECKOTO DKCIIEPUMEHTA

- MOACIIMPOBATL MOJICKYJIbBI OPTaHUYCCKUX BCHICCTB

- IPUMEHATh TEOPETUUYECKHUE 3HAHUSA JJISl PEIICHUS] KOHKPETHBIX MPAKTHYECKUX
3aJIaHUNA

-COCTABJISITh TUTAH SKCTICPUMEHTA IO WHCTPYKIIUH, BBITIOTHATH OTYET B COOTBET-
CTBHHM C TpPEOOBAHHSMH, NMPEABIBIIEMBIMH K OQOPMIICHHIO JIAOOPATOPHBIX U
MPAKTUIECKUX PadoT.

BJIaJeTh NPAKTUYECKUMH HABBIKAMM [IPaBUIIBHOTO OOpallleHusl ¢ XMMUYECKHU -
MU peakTHUBaMH U 00OpPYAOBAHHEM, BBINOJIHEHHUIO XUMHUYECKOI'O SKCIIEPUMEHTa
0 MHCTPYKIMM B COOTBETCTBMM C IMPaBWJIAMHU [0 TEXHHUKE O€30MacCHOCTH,
U3rOTaBIUBATh MpocTeiiiee 000py0BaHne, HEOOXOIUMOE JIJIsl IPOBEIACHUS XHU-
MHYECKOI0 IKCIEPUMEHTa, N300pakaTh MPOBEICHUE SKCIIEPUMEHTA B BUJAE PHU-
CYHKOB, TaOJul, AMarpaMM; CaMOCTOSITEIbHOW pabOThl C y4eOHOU JUTepaTypoi
(Y4eOHMKH, CIPABOYHUKH, HHTEPHET-PECYPCHI U Jp.) IPHU PELIEHUU KOHTPOIbHBIX
BOIIPOCOB



Kpurtepuu ouenku JII3

OreHka ypoBHS IOJTOTOBKH
OnenuBanue pabOTHI B IIETIOM Gam
BepOaJIbHBIN aHAJIOT
(oT™MeTKa)

Pab6ota BeImoIHEHA 00y YarOIIUMCS OTJIINYHO
CaMOCTOSTEIILHO, HIMEIOTCSI OTBETHI HA 5
KOHTPOJIbHBIC BOTIPOCHI
PaGoTa BbITIOIHEHA 00YYAIOIIMMCS C TOMOIIBIO XOPOIIIO
Nperno/aBarelis, MMEIOTCSl OTBETHI HA 4
KOHTPOJIbHBIE BOTIPOCHI
PaGota BbITIOTHEHA 00YYAIOIIMMCS C TTOMOIIIBIO VAOBJIETBOPUTEIHLHO
[pernoaBarelis, HET OTBETOB Ha KOHTPOJIbHBIC 3
BOTIPOCHI
PaboTa 00y4aromumcs He BBIITOJTHEHA 2 HEYIOBJICTBOPUTEIILHO

1. IlepeyeHnb J1a00pPaTOPHBIX PA0OT M MPAKTUYECKUX 3AHATHI

HaumenoBanwue pasznenos, TemM | Ne | Tembl 1a00paTOPHBIX U MPAKTHYECKUX Komu
pabot ye-
CTBO
4acoB

Pa3znen 1.00mas u Heopra-
HHUYECKaAA XUMUA

Tema 1.1 OcHOBHBIE TTOHITHS

Y 3aKOHbI XUMHUH 1 [Ipaktrueckoe 3ausitue Nel «Pemenue 3anau 1
Ha pacdeT MacCOBOM JOJIU DJIEMEHTOB B BEIIIe-
CTBE»

Tema 1.2. Ilepuoanueckuii 2 [IpakTuueckoe 3anarue Ne2 «3anoaHeHue 1

3akoH u I1C. JI.M1.MenneneeBa AJICKTPOHHBIX 000JIOYEK ATOMOB JJIS DJIEMEH-

U CTPOEHHE aToma TOB MAaJIbIX U OOJIBIIUX ITEPUOIOBY

Tema 1.3 Crpoenue BemectBa | 3 [Ipaktuueckoe 3ansitue Ne3 «CpaBHUTENbHAS 1

31»

XApaKTCPpUCTHKA KOBaJICHTHOM W MOHHOM CBSI-

Tema 1.4 Bona. PacTBopbl. 4 [IpaxTuueckoe 3anstue Ne4 «PacTBophI. 1




9

Pemenue 3aga4 Ha pacdyeT MaccoOBOM JTOJIU Be-
IIECTBA B PACTBOPE»

JlaboparopHnas pabota Nel «Peakiimu MOHHOTO
obmeHa»

5
Tewma 1.5 Xumuueckue 6 JlaGopaTtopHnast pabota No2 «DakTopsl,
peakuuu BJIMSIIOLINE HA CKOPOCTh PEAKLIUN»
Tema 1.6 Knaccudukanus Be- | 7 [Ipaktrueckoe 3ansaTue NeS5 «Kopposus metai-
miectB. [IpocThie BemecTBa noB. Bunet kopposuu. CriocoObI 3a1uThI OT
KOPpO3UN»
8 [IpaxTuyeckoe 3ansTre Ne6 « OOmue cnocoos!
MOJTyYEHUsl MeTaJlI0B. MeTalmyprus u ee
BUJIBD»
9 JlaboparopHas pabota Ne3 «AmdorepHOCTh Ha
pUMepe aFOMUHUS U €T0 COSIMHEHUID
10 | JIJaboparopnas pabota Ne4 «CBoricTBa xKeje3a
U €r0 COCTUHEHUI
11 | Ilpaktuueckoe 3ansatue Ne7 «OcoOeHHOCTH
B3aUMOJICVCTBUS a30THOM ¥ KOHLICHTPUPOBAH-
HOM CEpHOM KHUCJIOT C METAJIAMU
12 | JJaGoparopnas padota Ne5 «Pemenue sxc-
NEepPUMEHTAJIbHBIX 337a4»
Tewma 1.7 Knaccer Heopranudue- | 13 | JlaGoparopras padota Ne6 «I'uaponus comnein»
CKHX COE/IMHEHHH 14 | JIa6opartopnas pabora Ne7 «I'eHeTHuecKas
CBSA3b MEXKY KJIaCCaMH HEOPraHUYECKHUX CO-
e TMHEHUIN
.Paznen 2. Oprannueckas
XUMHS
Tema 2.1 IIpenmer oprannue- | 15 | Ilpaktuueckoe 3ansatue Ne§ « Mzomepus.
ckoil xumuu. Teopus xumuye- CocraBnieHne CTpyKTYpHBIX (HOPMYIT H30Me-
CKOT'O CTPOEHHUS OPraHUYECKHX poB» _
coemmenmii A.M.ByTieposa 16 | Ilpaktnueckoe 3anarue Ne9 «Baxneiimme
KJIacchl oprannyeckux BemecTs. Knaccugduka-
[IUOHHBIE MPU3HAKU OPTaHUYECKHUX COeTUHE-
HUID»
Tema 2.2 YrieBoaopoasl 1 17 | IIpaktuueckoe 3ansatue Nel( «Pemenue 3amau
HPUPOAHbIE HCTOYHUKH yTIIe- Ha BBIBOJI ()OPMYJT IO MACCOBBIM JIOJISIM
BOJIOPOJIOB JJIEMEHTOBY
18 | IIpakTnueckoe 3ansatue Nell «IIpuponnsie nc-
TOYHUKHU yTIeBO10poAoB. [Ipuponusiii u no-
nyTHBIA HeTaHOM ra3sl. HedTh 1 criocoOs! me-
pepaboTKu HEPTH
Tema 2.3 Kucnoponoconepxka- | 19 | IIpaktuueckoe 3ansatue Nel2 «Kupsl.
e OpraHNYecKue CoeInHe- CaoiicTBa kHpoB MbLIa, OTHOIIIEHHE MbLJIa K
HUS s)kecTkod Bojie. CMC, 3KOJIOTHYECKHE aCIIEKThI
IPUMEHEHUS
20 | [Ipaktuueckoe 3anarue Nel3 «Ilonucaxapuabl.




CpaBHuTENbHAs XapaKTEPUCTHKA Kpaxmaina u
LIEJUTFOJIO3BI»

21

JlaboparopHas pabota Ne8 «KauecTBeHHBIE
PEaKIuKi OPraHMYCCKHUX BEIICCTBY»

22

Jlabopatopnast pabota Ne9 «Pemenne skc-
MEPUMEHTAIBHBIX 32124

23

JlabopaTtopHnast pabota Nel() « XumMuueckue
CBOMCTBA YKCYCHOM KHCIIOTBD

Tewma 2.4 Azotocoaepxariue
OpPTaHUYECKUE COCTUHEHHUS

24

JlabopaTtopnast pabota Nel 1 «Xumuueckue
CBOICTBa OEKOB, IEHATYpAIlHs KypUHOTO Oel-
Ka MMOJ] ICHCTBUEM PA3TUYHBIX (PaKTOPOBY

25

JlaboparopHas pabota Nel2 « PacrioznaBanue
BOJIOKOH U ITACTMACC)»

26

Jlaboparopnas pabota Nel3 «Pemenue 3kc-
NEepPUMEHTAIbHBIX 33/1a4 10 KypCy OpraHuye-
CKON XUMUN

27

[TpakTuueckoe 3ansatue Nel4 «I'enernueckas
CBSI3b MEXYy KJIaCCAMH OPTaHMYECKUX COe/TH-
HEHUW»

28

[Ipaktnueckoe 3ansatue NelS « Pemenne
pPacyYeTHBIX 33a49»







3.1loaroroBKa U NOPSAAOK NPOBeACHNUS JIA00PATOPHBIX U 3aAHATHI

[ToaroToBka M MOPAIOK MPOBEACHHUS JTAOOPATOPHBIX U MPAKTHUECKUX PadbOT
BKJIFOYAET NOATOTOBKY IPENOAABATENIS], CTYAEHTOB U MECTA MPOBECHHUS.
[ToaroToBka mpemnoiaBaresisi COCTOUT U3 aHalu3a OPM U METOJIOB MTPOBEICHHUS
JTaHHOM pabOTHI M OJATOTOBKY 3aJ]aHUH /IS CTYyI€HTOB. PaboThl MPOBOISATCS B CO-
OTBETCTBHUM C MHCTPYKLMEN MO OXPaHE TpyJia

HNucTpykuus mo oxpane Tpyaa Ne 5-12

IIpu npoBeneHun JIa0OPATOPHBIX U NPAKTHYECKHUX PadOT MO XMMUM

1.06mmme TpeboBaHus 6€30MaCHOCTH

1.1. K npoBeaenuto 1ab0paTopHbIX U MPAKTUUECKUX pabOT MO0 XUMUH JTOMYCKAIOTCS CTYACHTHI,
MPOIIEIINE HHCTPYKTAXK M0 OXpaHe TpyAa, MEIUIIMHCKUNA OCMOTP ¥ HE UMEIOIIHE TPOTUBOIIO-
Ka3aHH 110 COCTOSIHUIO 3710POBbS
1.2. CtyaeHTBI JOJDKHBI COOTIOATh TIPAaBUIIa MIOBEICHUS, PACITUCAHNE 3aHITHH, YCTAHOBJICHHBIC
PEXUMBI TPYy1a U OTAbIXA.
1.3 Ilpu npoBeneHnn 1a00PATOPHBIX U MPAKTHUECKUX 3aHATUI TT0 XUMHUH BO3MOXKHO BO3JICH-
CTBHE CIEAYIONUX MOBPEKIAIONIHNX (AKTOPOB: XMMUUYECKHE 05KOTY TIPH MOMaIaHuU Ha KOXKY
WM B IJ1a3a €IKUX XUMUYECKUX BEIECTB; TEPMUUYECKUE OXKOTH MPU HEAKKYPATHOM HAarpeBaHUH
KHUAKOCTEH; IOPE3bl pYK MpU HEOPEKHOM 00pallieHnuu ¢ 1abopaTOpHON MOCYA0H; BOZHUKHOBE-
HUE T0Xapa MpHU HeaKKypaTHOM OOpallleHHH C JIETKOBOCIIIIAMEHSIIOIIIMMHUCS U TOPIOYUMHU KU1~
KOCTAMHU
1.4.KabuHeT XUMHH JOJKEH OBITh OCHAILIEH MEIUIIMHCKOMN anTeykoi ¢ HAOOPOM HEOOXOIUMBIX
MEIUKAMEHTOB U MEPEBI30YHBIX CPEJICTB.
1.5.CtynenTsl 00s3aHbI COOMIOAATH MTPaBUIIA TTOKAPHON OE30MAaCHOCTH, 3HATH MECTa PACIOIOKe-
HUS IEPBUYHBIX CPEJCTB MOXapoTyieHus. KabuHeT XuMuu JOKEeH ObITh OCHAIICH JIBYMS OT-
HETYIIMTENISIMHU, AIIUKOM C IECKOM M JIByMsI HAKUJKaMU U3 OTHE3AIUTHON TKaHU
1.6.0 kaxJ10M HECHACTHOM CJTyuae MOCTPAIaBIINA UM OUYEBHJICI] HECUACTHOTO CiTy4asi 00si3aH
HEMEIJIEHHO COOOIIHTH MpenoaaBaTento. [Ipu HencnpaBHOCTH 000y IOBAHUS IPEKPATUTH pa-
00Ty ¥ COOOIIUTH 00 ATOM MPETOAABATEIIO
1.7.B mporecce pabOThI CTYICHTHI JOKHBI COOJIIOIATh TIOPSAOK IMPOBEICHUS OTBITOB U MPAKTH-
YECKUX 3aHSTHH, MPaBUIa JUYHOW TUTUEHBI, COOIIOATh B YHCTOTE pabouee MeCTo
1.8.CTyneHThI, TOMYCTUBIIINE HEBBIMOTHEHUE WM HAPYIICHHE UHCTPYKIIMU 110 OXpaHe Tpy/a,
MIPUBJIEKAIOTCS K OTBETCTBEHHOCTH B COOTBETCTBUU C «IIpaBmiiaMu BHyTPEHHETO pacropsiiKa
TUTs1 OOYYarOIIMXCSD U CO BCEMU O0YYAIOITUMUCS TPOBOIUTCS BHETUIAHOBBIA HHCTPYKTAX 110
OXpaHe TpyAa

2.TpeGoBaHusi 6e30I1aCHOCTH Nepe] HAYAJI0M PadoThI

2.1.M3y4nts coaepkaHue B MOPSAOK IPOBEICHUS Ta00paTOPHOM HITH MPAKTHYECKONW pabOTHI, a
TaKxke 0e30MacHbIe MPUEMBI €TO BBITIOJHEHUS

2.2.11pu npoBeaeHNH pabOThl, CBA3aHHON C HArPEBAHUEM KUAKOCTEH /10 TEMIIepaTypbl KUIIEHHUS,
HCIOJIb30BaHUEM Pa3beJAIOLUINX PACTBOPOB MTOATOTOBUTH 3alIUTHBIE OUKU

2.3.IloaroroBuTh K pabore pabouee MecTo, yoOpaTh Bce JIMIITHEE, yOpaTh C MPOX0/ia CYMKH

2.4 I1poBepuTh UCIIPABHOCTH 00OPYAOBaHUS, MPUOOPOB, LIETOCTHOCTD JaOOPATOPHOM MOCY/IBI.



3. TpebGoBaHusi 0e30MaCHOCTH BO BpeMsi padoThbl

3.1.Cobmonath Bce ykazaHus MpeTnoaaBaTets Mo 0e30nacHoMy 00paIeHnIo ¢ peakTUBAaMH, T0-
PSIKY BBIITOTHEHUS PaOOTHI
3.2.IloAroToBIIEHHBIN K paboTe MPUOOP WIM YCTAHOBKY MOKa3aTh MPETOaBaATEIIO
3.3.3anpemaeTcs caMOCTOSATENBHO MTPOBOIUTH JIFOOBIE OMBITHI, HE PEAYCMOTPEHHBIC JAHHON
pabortoit

3.4.3anpemaeTcs BBIHOCUTD U3 KaOMHETa ¥ BHOCUTH B HETO JIFOOBIE BEIIeCTBa 03 pa3pemeHus
npernoaaBaTens

3.5.IlocTostHHO OAEPKHUBATH TOPSIOK Ha paboueM MecTe, 000 BCeX pa3inBax pacTBOPOB, a
TaKXe O PaCCHIITAaHHBIX TBEP/bIX PEaKTUBAX HEMEIICHHO COOOIIUTH IpernoaaBaTento. CaMocTos-
TeTbHO yOUpaTh MO0bIe XUMHUECKHUE PEAKTHBBI 3aMPEIIaeTCs
3.6.0060 Bcex Hemoaakax B paboTe 000pyA0BaHUsI HEOOXOAUMO CTAaBUTh B H3BECTHOCTH
MIPEero/IaBaTeNsi, yCTPaHIATh CAMOCTOSATENILHO HEHMCIIPABHOCTH 3aIIpEIacTCs
3.7. llepen npoBeaeHUEM paOOThI C HATPEBAHUEM KUAKOCTH, UCTIOJIB30BAHUEM €IKUX PACTBOPOB
HAJCTh 3aIIUTHBIC OUKH
3.8. /1151 HarpeBaHUs KUJIKOCTEH UCIIOIB30BaTh TOJIBKO TOHKOCTEHHBIE COCY/Ibl, HAIIOJHEHHbBIE
KHIIKOCTBIO He OoJiee ueM Ha TpeTh. B mporiecce HarpeBaHus HE HAPABIIATH TOPIIBIIIKO COCY 1A
Ha ce0s 1 Ha CBOMX TOBapHILEH, HE HAKJIOHITHCS HaJl COCY/IaMU U HE 3arjsiibIBaTh B HUX.
3.9.3anpemaeTcst mpoOoOBaTh Jit0ObIE PACTBOPHI U PEAKTUBBI HA BKYC, a TAKKE MPUHUMATH ITUILY
Y HalUTKU B KaOMHETe XUMHUU

4. TpedoBaHus 0e30I1aCHOCTH B aBAPUIHHBIX CUTYALMAX

4.1.I1pu pa3nuBe BOAHOTO pacTBOpa KUCIOTHI UM MIETIOYH, a TAK)KE IIPH PACCHITaHUU TBEPIBIX
PEaKTUBOB HEMEIJICHHO COOOIIUTEL 00 3TOM MPEI0/1aBaTEeIIo
4.2.11pu pa3nuBe JETKOBOCIUIAMEHSIOIIUXCA KUIKOCTEN UM OPTaHUYECKUX BEIIECTB HEMEO -
JIe6HHO MOTaCUTh OTKPBITHIM OTOHb CIIMPTOBKH M COOOIIUTH 00 3TOM IMPETNO1aBaTEIIo
4.3 IlpuBocIiiaMeHEHUH KUAKOCTH HEMEIJICHHO COOOIIUTH 00 ATOM MPEINOaaBaTENO U 0 €ro
YKa3aHUIO MIOKUHYTh MOMEIIEHNE
4.4 B cimydae, eciau pa3domiiach 1abopaTopHas mocyja, He COOMpaTh €€ OCKOJIKH HE3alHIICH-
HBIMU PYKaMH, a UCTIOJIb30BaTh JJISl 3TOU 1€ IMETKY U COBOK
4.5.11py BOBHUKHOBEHUHU aBapUNHON CUTYaIlMM KaXKJIbIi CTYJICHT He3aMEIJIUTENIbHO, HE JIOIYyC-
Kasi TAaHUKH, JOJKEH COOOIIUTH 00 ATOM IMPEIOaBaTENI0 U B JAIbHEHUIIIEM JIEHCTBOBATh B COOT-
BETCTBUU C €T0 YKa3aHUAMH. B ToM ciyuae, Koraa HEBO3MOKHO COOOIIUTH MPENo1aBaTeio Uin
aIMUHUCTPAIMH JIULIES, IEMCTBOBATH CAMOCTOSITEIILHO

4.5.1.I1pn BO3HMKHOBEHHMH N0KaPa

- MPEKPATUTH BBHITIOTHECHUE YUEOHOTO 3aJaHus

- OIIOBECTUTH HAXOMAIIMUXCS B KAOMHETE U MOKUHYTh aBapUiiHOE MOMEIICHHE

- BBI3BATh MOKApHBIX 10 Tenedony 01

- COOOMINTH O BO3TOPAHUU MacTepy MPOU3BOJICTBEHHOTO O0YUYEHHS WM aIMUHUCTPALIMH JTHUIIES
4.5.2.11pu aBapuu cucTeMbl OTOIICHUSA

- IPEKPaTUTh BHITIOJHEHHE Y4eOHOTO 3a/1aHuUs

- OLICHUTh MacUITa0bl aBapuu U B 3aBUCUMOCTHU OT CTENIEHH ONACHOCTU MOKUHYTh IIOMELICHHE
WIN IPUHATH MEPHI 110 MPEKPALIEHHIO [T0JIa4X BOJIbI B IOMEIIEHUE U Ha4yaTh cOOp BOJBI B €MKO-
CTH



- cOOOIUTH 00 aBapuu MacTepy MPOU3BOACTBEHHOIO O0YUCHHS W aIMUHUCTPAIUU JIALES
4.5.3.11pn HecyacTHOM ciy4ae

- MIOTIBITATHCS OKA3aTh MEPBYIO MOMOIIIb MOCTPAJABIIEMY
- COIPOBOJIUTH NIOCTPAJABILEr0 B MEAUIIMHCKUM ITyHKT JIMLIES WIHM BbI3BaTh MEJUIIMHCKUX pa-
OOTHHMKOB
- COOOILIUTH O HECYACTHOM CIIyyae MacTepy MPOU3BOICTBEHHOTO O0YUYECHHUS MM aIMUHUCTPALIUU
Iuues

S. TpeOoBanus 6e30MaACHOCTH 10 OKOHYAHUHU PA0OThI

5.1.Iloracuth CIUPTOBKY CHEIHAIbHBIM KOJIA4YKOM, HE 3a/1yBasi IIaMsl CIIUPTOBKH PTOM, a TaK-
€ HE T'acUTh €€ MajibllaMU

5.2.IlpuBectu B mOpsA0K pabodyee MecTo, CAaTh Bce 000pyA0BaHUe, TPUOOPHI, PEAKTHBBI
npernoaaBaTesnto, 0TpaboTaHHBIE BOJHBIE PACTBOPHI CIUTh B CTEKIISTHHBIN COCYJ] BMECTUMOCTHIO
HE MeHee 3 TUTPOB

5.3.I1poBeTpUTh MOMELIEHUE U TIIATEIHLHO BHIMBITh PYKU C MBLUIOM.

4. AupopMmaunonHoe odecnevyeHne 00y4eHmst

1. O. C. Tl'abpuensn, 1. I'. Octpoymos, C. A. Cnan-

koB. Xumusa. 10 kmacc : yuel. mna obmieoOpa3oBaT. opraHuzaiui :

0a30BbIll ypoBeHb , - M. : Ilpocemenue, 2022. — 128 c.

2. O. C.T'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. Xumus : 11-i1 knacc : 6a-
30BBIM YpOBeHb : yueOHuK ,— M : [IpocBemenne, 2023. — 127 c.

HOHOJ’IHI/IT&]’IBHLIC HCTOYHHUKHU

1.25eKTpOHHBIE PECYPCHI:

1.1Equnas  komuekuusi UUQPPOBBIX 00pa3oBaTeNIbHBIX pecypcoB http://
school-collection.edu.ru

1.2denepanbHblii  1HEHTp WHGOPMAIIMOHHO-00pPAa30BaTEIbHBIX PECYPCOB
http://fcior.edu.ru

1.3 http://college.ru/himiya/

1.4 http://www.chemnet.ru

1.5 http://school-sector.relarn.ru/nsm/

1.6 http://www.hij.ru

1.7 http://chemistry.narod.ru

1.8http://him-school.ru



http://him-school.ru/
http://chemistry.narod.ru/
http://www.hij.ru/
http://school-sector.relarn.ru/nsm/
http://www.chemnet.ru/
http://college.ru/himiya/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

5.J1abopaTopHbIe 3aHATHS M NPAKTHYECKUE 3AHATUSA

IIpakTuueckoe 3ansaTue Ne 1

Tema: Pemmienue 3a7a4 Ha pacyeT MacCcOBOii 1014 3JIeMEHTOB B BellleCTBe
Heab: HayunTthbes pemaTth 3a7jaun Ha pacdeT MacCOBOM JOJIHM 3JIEMEHTA B BEILIECTBE.

3uartp: [loHATHE «MaccoBas 10JIs BJIEMEHTA B BELIECTBEY, (HOpMYITy pacdeTa MacCOBOU 0NN
AJIEMEHTA.

YMerh: pelaTth 3aJa4r Ha pacyeT MaCcCOBOM JOJIH DJIEMEHTA B BEIICCTBE.

OobopynoBanmue: ['abpuensa O.C. Xumus 11 ki1 6a30BbIid ypOBEeHb. YUeOHUK 17151 00111€00pa3o-
BaTeNbHBIX yupexaeHui. 2019.

IIC JI.11.MennaeneeBa
Kpartkue TeopeTrnueckue cBeleHUs

MaccoBas 10Jis1 3JIEMEHTA B BellleCTBE NMOKA3bIBaeT OTHOIIEHHE OTHOCHTEJIHLHOH aTOMHOM
MacChl JAHHOTO 3JIEMEHTA K OTHOCHTEJIbHOM MOJIeKyJIﬂpHOﬁ Macce JaHHOTO0 BelleCTBa.

(U(a) — o ;\4/1:(3)

I'ne: Ar — oTHOCUTEIBbHAS aTOMHAs Macca dJIeMeHTa
Mr — oTHOCUTEIbHAS MOJIEKYJIsIpHasd MacCa BEIIECTBA

N — KOJIMYECTBO aTOMOB JTAHHOTO 3JIEMEHTA

MaccoBas 105151 BbIpa)aeTcs B IPOLICHTAX WM J0JAX €UHUILIBI.

3agaya: PaccuntaTh MacCcOBBIE I0JIH AIIEMEHTOB B OPTO(HOChHOpHOI KUCIIOTE.

AJITOPUTM pelieHnsi 3a1a49u.

1.3 Ilepuonnyeckoit Tabnuist [].11.MeHneneeBa BEIMUCHIBAEM 3HAYCHUE OTHOCUTEIHHBIX
aTOMHBIX MacC 3JIEMEHTOB (OKPYTIECHHBIX JI0 IETBIX YHUCEN), BXOISIIINX B COCTAB BEIIECTBA.

2.BbranciisieM OTHOCUTENIbHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBa

3.BeruncinsieM MaccoBbI€ 0JIH AJIEMEHTOB 10 (hopMyIie, TPUBEICHHOM BBIIIIE.

Hano:

H;PO,

HaiiTi: MaccoBbIe 10NN 3JIEMEHTOB BOJI0poia, hocdopa, KHCIopoa.

Pemenue:

1.3 I1.T. JI.1.MenneneeBa BoIMUCATh 3HAYCHHUSI OTHOCUTEILHBIX aTOMHBIX MAacC 3JIEMEHTOB
BoIopofa, Gocdopa, kucioposa.

Ar(H) =1, Ar(P) =31, Ar(O) =16

2.BBIYHUCINTE OTHOCUTENFHYIO MOJIEKYJISIPHYIO MacCy opTo(ochOpHOit KUCTOTHI

Mr (H;PO.) = 3Ar(H) + Ar(P) +4Ar(O) =3 + 31 + 64 =98

3. BeramcisieM MaccoBBIE JTOJI DJIEMEHTOB 110 (hopMyJie

Maccosas nons (H) =3 * 1 * 100% / 98 = 3,06%



Maccosas monst (P) = 1* 31*¥100% /98 = 31,63%

Maccosas nmoinst (O) =4*16*100% /98 =65,31%

4. Iposepka : 3,06% + 31,63% + 65,31% = 100%

5.3anummTe OTBET.

3ananme 1.

PaccuuTaiite MaccoBbIe JOJIM 3JIEMEHTOB B a30THOM KUCIIOTE.

3apanme 2.MaccoBas 101151 35ieMeHTa Bojopoza pasHa 10%, maccoBas noins yrieponaa — 90%,
OTHOCHTEIbHAS MOJIEKYJIApHas popMyJia HEM3BECTHOTO BellecTBa -78.Haliiute MoneKkyIspHyio
(hopMyITy 3TOTO COSAMHCHHUS.

KouTtpoJbHblii Bonpoc: Paccunrtalite MaccoBYyIO JOJIIO 3JIEMEHTA BOJOPOAA B BOJIE.
ChopmynupyiTe BEIBOI O IPOJCITAHHON padoTe.
IMpakTnuyeckoe 3ansitue Ne2

Tema: 3ano/iHeHHe 3JIEKTPOHHBIX 000J109€K aTOMOB VIl 3JIEMEHTOB MAJIbIX M 00JIbIIMX IIe-
pHOI0B.
Heab: CocTaBisTh 31€KTPOHHBIE (POPMYIIBI 1711 STIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB
3HaTb: OCHOBHBIE TIOHATHSA: aTOMHBIE OPOUTAJM, YHEPreTUYECKUE YPOBHU M TOJTYpPOBHH, pac-
npezesneHue IEKTPOHOB M0 ATOMHBIM OPOUTAIISM.
Ymerb: CocTaBisATh AIEKTPOHHBIE POPMYJIBI JUIS SJIEMEHTOB MIEPBBIX YETHIPEX MEPUOIOB.

Oo6opynoBanue: ['abpuensa O.C. Xumus 11 k1. 6a30BbIl ypOBEHb. Y UYSOHUK 1151 00111€00pa30-
BaTeIbHBIX yupexaeHui. M., 2019.

I1C JI.1.Mennenecena

KpaTkue TeopeTudyeckue cBeIeHHUS:

[lepBble HOKa3aTENBCTBA CIOKHOCTH CTPOCHUU aTOMa OBLIH MOTy4YeHbl B KoHIe XIX Beka
(OtkpeiTHE paanoakTuBHOCTH A.bekkepeneM, 1896r), 3aTem ObLIN IPEIIOKEHBI TIEPBHIE
MOJIeJIN CTPOEHHUS aToMa. J[BIKEHHsI MUKPOUYACTHI] OMTUCHIBAIOTCSI KBAHTOBOW MeXaHUKOW. Best
COBOKYITHOCTb CJIO>KHBIX JIBUKEHUHN 2JICKTPOHA B aTOME OMMCHIBaeTCss HAOOPOM KBAHTOBBIX M-
ces. Bo3aMOKHOCTh HaXO0KIEHUS SJIEKTPOHA B Pa3HBIX YACTSIX OKOJIOSAEPHOTO MPOCTPAHCTBA
HEOJIMHAKOBA.

IIpocTpaHcTBO BOKPYT si/ipa, B KOTOPOM BEPOSAATHOCTD NMPeObIBAHUSA 3J1eKTPOHA HAUDOJIbIIAS
(cBbime 90%), HA3BIBAIOT ATOMHOM OPOUTANBIO.

Cy1iecTByeT HECKOJIbKO (JOpPM aTOMHBIX OpOUTaJIeH, pa3nuyaroiuxcst popMoil U pacnoIoKeHUEM
B IIpocTpaHcTBe(s, p,d,f — opouranm). Pactipenenenue snekTpoHoB mo A.O.Ha3bIBaeTCs HIIEK-
TPOHHOM KOH(UTYpaLueil aTOMOB, TPOUCXOAUT B COOTBETCTBUHU C ONPEACICHHBIMU MTPABUIAMU
UX 3aI0JTHEHHUS.

1.B nepByto ouepeb 2iieKTpoHaMu 3anonHaoTess AO ¢ Haumensluel sHepruet. [lopanok ux 3a-
MTOJTHEHUS CJIETYFOIIMIA:

1s <25 <2p <3s <3p<4s=3d<4p <5s=4d <Sp<6s=5d=4f<6p <Ts

2.Ipunnun (3amper) [aynu.

B aTome He MOXKET OBIThH IBYyX DJIEKTPOHOB, Y KOTOPBIX BCE YEThIPE KBAHTOBBIX YHCIIAa OBLIN OBI
OJIMHAKOBBI.

Hcxons us 3Toro Ha:

S — opOuTanu MOXET HaxOUTCs HE OoJiee IBYX 3JIEKTPOHOB, P- HE OoJjiee MIECTH AIEKTPOHOB, d —
He OoJiee JecsTH AIEKTPOHOB, f- He Oonee yetbipHaauaTH. [lepBrlii sHEpreTHUECKHU YPOBEHB



COCTOMT U3 OJHOI0 OAYPOBHS 1S, BTOPO — U3 IBYX NOAYpOBHEN: 28, 2p, TPETUHN — U3 TPEX
noaypoBHe# — 3s, 3p, 3d., 4eTBepTHIi ypOBEHb U3 YEeThIpeX MoIypoBHEH — 4s, 4p, 4d,4f.
Pacrnipenenenuie 31eKTpOHOB 110 YPOBHSIM U [TOJYPOBHSIM OTpaXkaeT 3JIeKTPOHHAas (popmy.ia.
PaccMoTpuM anekTpoHHbIe popMyJibl Uit 31emMeHToB nepsoro nepuoaa [1.C. JI.M.Menzaeneesa:
HAYMHAETCs IEPBBIN NEPUOJ] C IIEMEHTA BOOpoaa. B arome Bonopoa MMEETCs OAMH DJIEK-
TPOH, TI03TOMY COCTOSIHHE 3JIEKTPOHA B aTOME BOJOPO/Ia MOKHO MPECTABUTH Kak 1s', ctpoe-
HHUE JIEKTPOHHOMN 0000uKK atoma resus He 1s* win, 9o TO %Ke camoe

[ ]

I/1306pa31/1M CTPOCHUC IJICKTPOHHBIX 000JI0UEK aTOMOB JJIsL BJIEMCHTOB BTOPOTO IIEpHUoaa:

N 21-Ta ::::”ec'(w:' ;f:::::‘: SNeKTPoKHER hopMyna

1 H BOAOPO 151

2 He renvi 152

11 nepvog

3 Li TMTHIA 152251

4 Be Bepunnnia 152752

5 B Bop 15225 22p1

6 C Yrnepos 1s22522p2

7 N asor 15225 22p 2

8 0 kacnopod  |1s22s22p 4

9 F dTep 15225 22p %

10 MNe HEDH 1s22522p®

JUJ1sl 5IEMEHTOB TPETHEro MEPHOA 3aMOTHEHUE IIEKTPOHHBIX 000JI0YEK aTOMOB POHCXOTUT
aHAJIOTUYHO JIEMEHTaM BTOPOTO IepHo/a.

PaccMoTpuM Temeph AIIEKTPOHHYIO KOH(MUTYPAITHIO aTOMa KaJHsl, IEPBOTO JIEMEHTA YECTBEPTOTO
HIEPUO/IA: IEPBLIE 18 JIEKTPOHOB 3aMONHSIOT Cleayromue opouramu: 1s*2s*2p°3s?3p® Kazanocs
Obl, YTO IEBATHAALATHIN SJIEKTPOH aTOMa KaJlvsl JIOJDKEH MOTAacTh Ha TIOAYPOBeHb 3d, 0THaKO
JIeBSITHAJIIATHINA AJIEKTPOH pacroaraercst Ha moaypoBHe 4s.T.0., aneKTpoHHas KOHGUTYpaus
aroma kanus 1s°2s2p®3s*3p°4s'. V nocnenyromero sneMenTa 3anonsseTcs 4 s o ypoBeHb 1
JMIIB 11ociie 3Toro 3d moaypoBeHb (COTIacHO MPUHITUITY HAMMEHBIIIEH SHEPTUH) Y JIEMEHTa
cKaHaus Sc. Y TOCIEIYIONINX JIEMEHTOB €CTh CBOM HCKITIOYCHHUS B TIOCIIE0BATEIIEHOCTH 3a-
nonHenus 3d moxyposHs. Celiuac Ha 3TOM ocTaHaBnuBaThes He Oynem. [locie 3amomuenus 3d
MOTypOBHS IPOUCXOAMT 3aroiaHeHue 4p noaypoBHs. HaunnaeTcs 3anonHeHne 4p noaypoBHs
y 2JIeMEHTa IMHKA ZNn U y MOCIIeIYIOIINX HIEMEHTOB 3aTI0THSIETCS 4P MOIypOBEHb.

3aganue 1.

Hanumure snektponHble popMyJisl i 3neMeHToB TpeThero nepuoaa [1C J1.M1.Menneneesa.

3aganue 2.

Pacnipenenenue 351eKTpOHOB IO YPOBHSM U TIOIYPOBHSM B aToMe 3jieMeHTa 6poma Br 2,8.18.7

OmnoBa Sn 2,8,18,18,4

Hanumure snekTpoHHble GOPMYIIBI IS STUX JIEMEHTOB.

KonTpoJabnsblii Bonpoc

DIeKTPOHHAsE KOH(PHUTYpals BHELMIHETO yPOBHS d1eMeHTa 45°4p°®.0 KakoM 2J1eMEHTE HIET pedb?

Cdhopmynupyiite BBIBOA O MpOJeNaHHOM padoTe.

IIpakTH4yeckoe 3anaTue Ne3
Tema: CpaBHHTE/IbHAS XapPAKTEPUCTUKA KOBAJEHTHO! M NOHHOM CBSI3U
Heab: CpaBHUTH KOBAJIEHTHYIO U HOHHYIO CBSI3U IO MEXaHU3MY 00pa30BaHusl, HACHIIIAEMOCTH,
HampaBleHHOCTU. [loHMMaTh eANHYI0 TPUPOAY XUMUYECKOM CBSI3U.



3HaTh: MOHATUS «XUMUYECKas CBSI3b), KKOBAJICHTHAs CBA3bY, KMOHHAS CBA3bY, XapaKTEPUCTUKU
KOBAJICHTHOW U MOHHOM CBSI3U.
YMeThb: onpeaensaTh XUMUYECKYIO CBA3b B COCIMHEHUAX

Oo6opynoBanmue: ['abpuemnsn O.C. Xumus 11 ki1 6a30BbIii ypoBeHb. YUeOHUK 7151 00111€00pa3o-
BaTeNbHBIX yupexaeHuil. M ., 2019

[1C I.M.Menneneena
KpaTkue TeopeTuyeckue cBeeHUs

JIump HeMHOTHE XUMUYECKHUE 3JIEMEHTHI (0JaropoHbIe Ta3bl) B OOBIYHBIX
YCIIOBUSIX HAXOJATCS B OJTHOATOMHOM COCTOSIHUU. ATOMBI OCTaJIbHBIX JIEMEHTOB B MHJIUBUY-
aJIbHOM BUJI€ HE CYIIECTBYIOT, TaK KaK MOT'YT B3aUMOJCHCTBOBATh MEXLy COOON MM ¢ aTOMaMu
JPYTUX 3JIEMEHTOB, 00pa3ysl Ipu 3TOM OoJiee CI0KHbIE YacTUlbl. MexXly aToMaMu IeHCTBYIOT
3NEKTPOCTATUYECKHUE CUJIBI, T.€. CUJIbI B3aUMOJICUCTBUS AIEKTPUUECKUX 3apsI10B, HOCUTEISIMU
KOTOPBIX SIBJISIIOTCS DJIEKTPOHBI U AIpa aTOMOB. [ TaBHY10 poJib B 00pa30BaHUU XUMUYECKOU CBS-
3U UTPAIOT AJIEKTPOHBI, PACIOIOKEHHbIE Ha BHEITHEH 000104YKe U CBSI3aHHBIE C SAPOM HauMeHee
MIPOYHO, BaJIeHTHbIE 3J1eKTPOHbI. Hanbomb1ieil ycTONYMBOCTHIO 0071a1a10T BHEILIHUE 000JI0UKH
U3 JIByX WJIM BOCBMU JIEKTPOHOB. ATOMBI, UMEIOIINE Ha BHEITHEH 0007109Ke MEHEe BOCEMU
AIIEKTPOHOB, CTPEMATCS MPUOOPECTH CTPYKTYpY Onaropoanbix ra3os. [Ipu o6pazoBanumn mose-
KYJIbI ATOMBI CTPEMSATCS IPHOOPECTH YCTOMYHMBYI0 BOCbMHMAJICKTPOHHYIO (OKTET) WJIN
JABYXJIEKTPOHHYIO(JTy0J1eT) 000,109KH. DTO SBISICTCS IPUUYUHON 00pa30BaHMS XUMHYECKOM
CBs3M. Pa3nmnyaroT MOHHYIO0, KOBAJIEHTHYIO, BOJOPOAHYIO, METAITIMYECKYIO CBS3b.
XuMn4eckas CBsi3b, 00pa3oBaHHAasi 32 C4eT 00IIUX IJTEKTPOHHBIX AP, HA3BIBAKT KOBA-
JIEHTHOIi cBs13b10. KOBanieHTHast CBS3b MOKET OBITH MOJISIPHON M HemossipHOU. Henonsipaas
KOBQJIEHTHAs CBA3b 00pa3yeTcst MeX/yaTOMaMHU 3JIEMEHTOB, UMEIOIINX OJMHAKOBYIO AJIEKTPOOT-
punarenbHOCTh. [Ipu aTOM 00111251 3IIeKTpOHHAS Mapa PACHOI0kKEeHa CAMMETPHUYHO OTHOCUTEIb-
HO siziep aToMoB. [lonspHast KOBaJeHTHast CBA3b 00pa3yeTcsi MeX/1y aTOMaMU Pa3HBIX 3JIeMEH-
TOB, UMEIOIIUX Pa3HYI0 AMeKTpooTpunaTebHOCTh (D0). [Ipu 3TOM 00111251 SIEKTpOHHAS TTapa
cMmerieHa k atromy ¢ 6ounbiieit 50. ( DIeKTPOOTPULATEIBLHOCTD - 3TO CIIOCOOHOCTH ATOMOB
NPUTATUBATH K ce0e BaJleHTHbIE 3JIeKTPOHBI APYruX aToMoB). KoBanieHTHas CBS3b XapaKTe-
pHU3yeTcs JUTMHOM CBSA3M (PAacCTOSHHE MEXIY SAPaMH), HACHIIAEMOCTHIO (CIOCOOHOCTH aTOMa
00pa30BBIBATH OTPAHUUEHHOE YHUCIIO CBSI3€M), HAIIPABIEHHOCTHIO (00YCIIaBINBAET T€OMETPHUIO
MOJIEKYT), KPaTHOCTBIO CBSA3HM — YHUCJIO AIEKTPOHHBIX M1ap, YYaCTBYIOLIUX B €€ 00pa30BaHUU
(cBs13p 0Opa3zoBaHHas OJJHON Mapoi 3JIEKTPOHOB HA3bIBACTCS OJAMHAPHOMN, ABYMS MApaMH -
JIBOMHOM, TpeMs MapamMu - TpOitHO). Pa3Hbie kOBasIeHTHBIE CBSI3U 00Jaa0T Pa3IMIHON MTPOY-
HOCTBIO0. [IpOYHOCTH CBSI3M XapaKTepU3yIOT YHEPTUEH CBSI3H, T.€. SHEPTHEH, KoTopas Heo0xo-
JMa JUIsl pa3pbiBa CBSI3U.
HNonHas cBsI3b BO3HUKAET MEXKIY aTOMaMHU 3JIEMEHTOB, CHJIBHO OTJIMYAOLIUXCS 1O 3JIEKTPOOT-
pHUIIAaTENbHOCTH (KaK MPaBUIIO, MEKIY aTOMAMH TUITUYHBIX METAJJIOB M TUITUYHBIX HEMETAILJIOB).
WNonHas cBsI3b XxapakTepHa U 111 OCHOBHBIX OKCHJIOB, IIEJ0UeH, cosieid. Ee BO3HUKHOBEHUE Tak-
e CBsI3aHO ¢ 00pa30BaHUEM 3JIEKTPOHHON Mapbl, HO OHA MPAKTUYECKH MOJIHOCTHIO CMEIAeTCsl K
0oJ1ee IEKTPOOTPHUIIATEIFHOMY aTOMy. XMMHYecKasi CBfI3b, BOSHUKAIOIIAS MeK/ITy HOHAMH B
pe3yJbTaTe 3JIeKTPOCTATHYECKOr0 NPUTSIZKEHHU s, HA3bIBAETCS HOHHOM.
HMoHHy0 CBA3b MOKHO pacCMaTpUBaTh KAK KpalHUN CIy4ald KOBAJICHTHOM IOJIAPHOM CBS3H.
VY CI0BHO CUMTAIOT, YTO CBSI3b MOHHAS, €CJIM PAa3HOCTh 3HaUeHH D0 ABYX aTOMOB IPEBBIIIAET
2.MoHHas CBA3b 110 CBOUM CBOMCTBAM CHJIIBHO OTJIMYAETCSA OT KOBAJIEHTHOMU CBsA3U. B HOHHBIX
KpUCTaJUIaX KaXKJ1bIil MOH MPUTATUBAETCS KO BCEM MPOTUBOIOIOKHO 3apsHKEHHBIM HOHAM, pac-



MOJIO’KEHHBIX B JTFOOBIX HAIMIPABJICHUSAX U HA JTIOOBIX PACCTOSHUAX OT HET0. DTO 03HAYALT, UYTO
HMOHHYIO CBSA3b HEJb3s XapaKTepPU30BaTh HAMPABIEHHOCTHI0. KpoMe Toro kax sl non oopasyer
OUYeHb OOJIBIIIOE YUCIIO HOHHBIX CBS3CH, TOITOMY MOHSTHE BaJICHTHOCTH JIEMEHTA B MIOHHOM CO-
€IMHEHUU TEPSICT CMBICI.
3ananne 1.CpaBHeHUe HOHHOH M KOBAJIEHTHOM CBSI3H

CpaBHuTe CBOWCTBAa HOHHOM M KOBAJICHTHOMN CBSI3H.

XapaKTepI/ICTI/IKa KoBanenTHas cBsA3b HonHas cBiI3b

Onpenenenue

MexaHu3m 00pa3oBaHus

Hacrwimaemocts

HanpasieHHOCTh

DHEprusi CBSI3U

NN | |W(N|—

[TonsiTne «BaJECHTHOCTHY (TIpUMeE-
HHUMO WJIH HET)

3ananue 2. V3 npenniokeHHBIX GOPMYIT COSTUHEHUMN:
Hz, HBI', NaZO, CaO, COz, Oz, NOz, K3N, NH3, Nz, NF3, Fz, Mng

Bribepure ¢popMybl coeTMHEHH, B KOTOPBIX XUMHUECKUE CBSI3H: a) KOBAJICHTHBIE HETIOJISAP-
HbI€; 0) KOBAJIEHTHBIE MOJISIPHBIE.

CoenuHeHus ¢ KOBAJIGHTHON HENOJISAp- CoenuHeHus ¢ KOBAJIGHTHOM MOJIAPHOM
HOU CBSI3BLIO
CBSI3BIO

KoHTpoJbHBIi BonIpoc

Kakoii Tun cBsi3u oOpa3zyercs Mexxay atomaMmu ¢ 3apsaamu saep +19 u +9? CocraBbre cxemy
00pa3oBaHUs TAKOTO COSTMHEHUSI.

CdopmynupyiiTe BEIBOJ O TIPOJICTaHHON paboTe

IIpakTnueckoe 3ansitue Ne4
Tema: PactBopsl. Pemenue 3agau Ha pacdyeT MacCOBOM JIOJIM BELIECTBA B PaCTBOPE

esanb padoTsl: Pemath 3a1a4u HAa pacyeT MacCOBOM J10JIM PACTBOPEHHOTO BEIIECTBA, TOHUMATh
MPAKTUYECKOE 3HAYCHUE JIJI IPUTOTOBJICHUS PACTBOPOB C 33IaHHON MacCOBOM JI0JIEH PacTBO-
PEHHOTO BEIECTBA

3narb: [loHATHE «pacTBOPHI», CIIOCOOBI BEIPAKECHHS KOHIICHTPAIIMH PaCTBOPOB

Ymethb: Peniate 3a7a4mn Ha pacyueT MacCoOBOM J0JIM BCUICCTBA B PaCTBOPC

KpaTtkue Teopernyeckue cBeIeHH:

PacTBOpBI SIBISAIOTCS BaXKHOM COCTABIISIONIEH dKHUBOU M HEKUBOW MPUPOABI U UTPAIOT 3HAUM -
TEJbHYIO POJIb B HayKe U TeXHUKe. DU3N0NornuecKrue 1 OMOXUMHUYECKUE TPOIIECChl B Opra-
HU3ME PaCTCHHUI W )KUBOTHBIX, 00pa30BaHUE OCATOYHBIX MOPO/I, TPOMBIIICHHBIC ITPOIIECCHI B
OCHOBHOM IPOTEKAIOT B pacTBOpax. Yarie Bcero pedb UaeT 00 HCTUHHBIX PaCTBOPAX.




HcTuHHBIM pacTBOPOM HA3BIBAKOT YCTONYMBYI0 TOMOTCHHYIO CHCTEMY IIePEMEHHOI0 KOJIM-
YeCTBEHHOI0 COCTABA, COCTOANIYIO M3 IBYX U 00/1¢¢ KOMIIOHEHTOB.

CooTHOIIIEHHE KOMITOHEHTOB B PACTBOPE MOXKET OBITh PA3HBIM B 3aBUCUMOCTH OT CITIOCOOHOCTH
BELIECTBA PACTBOPATHCS B PACTBOPUTENIE U YCIIOBUI MPUTOTOBIIEHUS pacTBopa. OTHOCUTEIBHOE
COJIEp’KaHUE PACTBOPEHHOI'O BEIIECTBA B PACTBOPE HA3bIBAIOT KOHIEHTPalUell pacTBOPEHHOI 0
BelllecTBA.

KonnuecTBeHHBIN COCTaB HEHACKIILIEHHBIX PACTBOPOB MOYKHO BBIPA3UTh MACCOBOM J10yIel pac-
TBOPEHHOI'O BEILECTBA.

MaccoBoii 10/1ei pacCTBOPEHHOI0 BelecTBa X Ha3bIBAaIOT OTHOLIEHHE MACChl PACTBOPEH-
HOT'0 BellecTBa K o0uieil Mmacce pacTeopa.

MaccoBas 1015 SBIsSIeTCS 6e3pa3MepH0171 BCHHQHHOﬁ, €C BbIPpAXKAIOT B OOJIAX HWIIN ITPOLCHTAX.

m(p. B.)
m(p-pa)

W =

KonnuecTBeHHBIN cOCTaB MOKHO BbIpaXKaTh U IIPH IOMOIIY MOJISIPHON KOHIIEHTpaLUH. ( CM.
cTp.82)

PaccMoTpum pemieHne 3a1a4u Ha pacueT MacCOBOH JI0JIM PACTBOPEHHOT'O BEIIECTBA:
3amaua:
Paccunraiite MaccoByto 1010 caxapa, eciiu B 250 r Boabl pactBopuiu 50 r caxapa.

[aHo: PeweHue:
m(H,0) =230 r m(cax.)-100%
m(cax.)=50r |w(cax.)=
m(p)
m(p) = m(cax.) + m(H,O
o (p) = m(cax.) + m(H,0)
50-100% _ z
w(cax.) 507 250 - 16,7%

OtBet: MaccoBas 10115 caxapa B pacTBope paBHa 16,7%

3aganue 1: PaccunTaiiTe MaccoBYI0 10J110 XJIOPHIA HATPUS B pacTBope, eciau B 150 r Boab!
pactBopuiin 10 r moBapeHHOI coJIH.



3ananue 2: Boluuciaure, Kakyr Maccy cyJb(ara HMHKAa He00X0AMMO B3Th AJisl IPUTOTOB-
Jenusi 10r pacrBopa riasHbIX KaneJb, IPUMeHsIeMbIX JJ15 JJe4YeHUs] KOHbIOHKTHUBHUTA, C
MaccoBoii 10J1el cosm B pacteope 0,25%?
Pemmre 3anady u cnenaiite BBIBOJA O TOM, KaK IPUTOTOBUTH PAcTBOP € ONpPEAEIEHHOW MacCOBOM
JI0JI€Ml paCTBOPEHHOT'O BEILIECTBA.
KoHTpoJbHbIii Bonpoc
I'te MBI MO’k€M BOCIIOJIb30BaThCSl YMEHUEM TOTOBUTH PACTBOPHI € ONPEAEIEHHON MacCOBOM J0-
JIell PAaCTBOPEHHOIO BelecTBa?

IIpakTHyeckoe 3ansitue NeS
Tema: Koppo3ust metanioB. Buabl koppo3un. Cioco0bl 321U THI OT KOPPO3UH.
Hean: XapakTepu3oBaTh W OMHUCHIBATH KOPpo3uto MeTaiuioB kak OBP mporecc, mo3HakOMUTBCS
CO croco0amH 3allruThl METANIOB OT KOPPO3UH.
3HaTh: onpeeeHe KOPPO3UU METAIIJIOB, BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJNIOB OT KOP-
po3un.
YMern: xapakTepu3oBath Koppo3uto kak OBP nponecc, npuMeHsTh MOJy4YeHHbIE 3HAHUS HA
MpaKTUKE

OobopynoBanue: ['abpuemnsa O.C. Xumus 11 ki1 6a30BbIii ypoBeHb. YUeOHUK 7151 0011€00pa3o-
BaTeNbHbIX yupexaeHuil. M.,2019.

KpaTtkue TeopeTnueckue cBeleHUs
[ToBepxHOCTD M3IENHIA U3 OONBIITMHCTBA METAJIIOB MPU KOHTAKTE C OKPY KaIoIIel cpeaoi mo-
BEpraeTcsi XMMUYECKOMY BO3JACHCTBUIO U Pa3pyIICHHUIO - KOPPO3HH
[TpuunHO# 5TOTO SIBICHUS SBISETCS CIIOCOOHOCTh METAINIOB M UX CIIABOB BCTYIATh B OKUCIIU-
TenpHO-BOCccTaHOBUTENbHBIE peakiiuu (OBP) ¢ BemecTBamu okpyskaroteit cpessl. Kak u anek-
TPOJIN3, KOPPO3UsI OTHOCUTCS K IJIEKTPOXUMHUYECKUM IpolieccaM. B 3aBUCUMOCTH OT XapakTe-
pa BO3JIEHCTBUSI pa3INual0OT XUMHYECKYI0 U 3JIEKTPOXUMHYECKYI0 KOppo3uIo. B arpeccus-
HBIX cpeflax, He MPOBOJIALIUX IEKTPUUECKHM TOK, HalpUMep Ta3ax, MPU BEICOKUX TEMIIEPATy-
pax oOBIYHO pa3BUBAETCS XUMHUECKasi Kopposusi. CyTh €€ B HEMOCPEJCTBEHHOM OKHCIICHUU
MeTajula BEIIECTBAMU OKPYIKAIOIIEH Cpeibl. DIEKTPOXUMHUUECKAsE KOPPO3US XapaKTepHa s
cpell, UMEIOIINX HOHHYIO TPOBOAUMOCTH. [Iporiecc B3auMoaeCcTBUSI METalIa ¢ OKUCIUTEIEM
BKJIFOYAET aHOJITHOE PaCTBOPEHUE METalllIa U KaTOJJHOE BOCCTAHOBIIEHUE OKUCIUTENS BCIE/-
CTBUY BO3HUKHOBEHHUS B METAILJIE JIOKATBHBIX MUKPOTATbBAHMUECKHUX ap, KOTOPHIE BO3HU-
KalOT M3-3a HEOAHOPOJHOCTH METAJIIIOB U CIUIaBOB.
AHOZIOM MpU KOPPO3UH SIBISIOTCS T€ yUACTKU METallla, KOTOPbIe UMEIOT Ae(EKThI, UCIIBITHI-
BAIOT MOBBIIIEHHBIE MEXAHMUECKUE HATIPSDKCHHUS, COJIEPIKAT BKIIIOUEHUS 00JIee aKTUBHOTO Me-
taiia. HA aHozie npoucxoauT OKHCICHHE MeTalia, B pe3ybTaTe Yero ero KaTuOHbI Mepexo-
JISIT B PacTBOP:
Me” —ne = Me ™
Karonom ciyxar Te yqyacTku MeTasuia, KOTOpble COJIepKaT BKIIOYEHHs] MEHee akKTUBHOTO Me-
Tajia, HeMeTaUIMYeCKUe MPUMECH U 3arpsi3HeHUs WK HeJe(OPMUPOBAHHBIE YIaCTKH METal-
JTUYecKoi moBepxHOoCTH. Ha KaToAHbBIX yd4acTKax BCEra MPOMCXOAUT BOCCTAHOBJICHHE
KOMIIOHEHTOB OKPY’KalOIle CpeIbl.
Taxum oOpazom, paspylieHre MeTaljia 3a CUeT ero OKUCICHHS IPOUCXO]T

HUT Ha aHOJIHBIX y4aCTKax. Bce cnocob6s1 3alIMTBI OT KOPPO3HUHU METAJIJIOB IIOAPA3ACIAIOT



Csl Ha: HEAJIEKTPOXUMUYECKUE (JIETHPOBaHUE, 3allIUTHBIC TTOKPHITHS, BBEICHUE HHTHOUTOPOB,
U3MEHEHHE CBOMCTB KOPPO3UOHHOW CPEJIbI, PAIIMOHAIBHOE KOHCTPYHPOBAHUE) U AJICKTPOXHMH-
gyeckue (MMPOTEKTOpHAs 3alluTa, KaTOAHAasl 3aIllUTa, AHOAHAS 3aINUTA)

3ananmue 1.

[TpounTaiite MmaTepuan yueOnuka (ctp.195 — 198) u 3anmomHuTe CIEAYIONYIO TAOIHITY

MeTtop! 3amuThl 0T Kopposuu | [Ipuniun neiictBust | O61acTh NpUMEHEHUs

3ananmue 2.
OrpoMHas Macca xeje3a TepseTcs u3-3a kopposuu. Onpeaenure GopmyIry KUCIOPOIHOTO CO-
eAMHEHUS Kee3a, KOTOpoe 00pa3yeTcs: Mpu KOPPO3UH, €CJIM OHO COAEPKUT 72,4% xene3a u
27,6% kucnopona.
KoHTpoJbHbIi Bonpoc
B noBceaHeBHOM KM3HU Y€IOBEK Yallle BCET0 BCTPEUAETCs C MOKPHITHEM Kelle3a IUHKOM (OI[MH-
KOBaHHas )K€CTh) U 0JIOBOM (Oeast s)kecTh). [ 1e Takre MOKPBITHS UCTIOJIB3YIOTCS?
CdopmynupyiiTe BEIBOI O TIPOJICIaHHON padoTe

IIpakTH4yeckoe 3ansaTue Ne6
Tema: O0mme cnocoObI MOJTy4YeHUsI MeTALI0B. MeTalllyprusi u ee BHAbI
Henan: [To3HaKOMHUTHCS CO CITOCOOAMM MOTYyUYCHUS METAIIJIOB
3HaTh: CIOCOOBI MPOMBIIIIEHHOTO MOJYYeHHUS METaJIOB
YMeThb: 3aNUCHIBATh YPABHEHUS PEAKIIHA, TOTyUYEHHUSI METAIIJIOB.

ObopynoBanme: ['abpueinsin O.C. Xumus 11 ki1 6a30Bblil ypoBeHb. Y 4eOHUK /17151 00111€00pazo-
BaTeNbHBIX yupexaeHui. M., 2019.

KpaTkne TeopeTnyeckue cBeeHUA
MeTtannyprusi — HayKa 0 NPOMBILIJICHHBIX CII0C00AX MOJIyYeHHsI MeTAaJUIOB U3 PYA U OT-
pacjb NPOMBINIJICHHOCTH.
HexoTtopsie MeTamuibl BCTpeyaroTcs B IPUPOEe B CBOOOIHOM BUE, K HUIM OTHOCSTCSI MEJIb,
PTYTh, cepedpo, IUIaTHHA, 30JI0TO. ITO MAJIOAKTHBHbIE METAJUIbI, CTOSAIIME B DJIEKTPOXUMUYE-
CKOM psily HalIPsDKEHUM II0CIIE BOJOPOAA. BOJIBIIMHCTBO METAIITIOB ITOIyYal0T U3 PYI.
Pa3znuyaroT cneayrouume BUAbl METAJUTY prUN:
1. nmpomeTa/uTyprusi( Ipu BBICOKUX TeMIieparypax. Boccranosutensmu sisnstores C, CO,Mg,
Al u nip.) Ecnu B kauecTBE BOCCTAHOBHUTEJSI UCIIONB3YETCS AIFOMUHHM ,TO TAKOW BUJI TUPOME-
TaJUTypruy Ha3bIBAETCS AJTIOMOTEPMHUS
2.ruApoMeTaTyprus. 3aKiI04aeTcs B IOJIy4€HUH PacTBOPa COJIM JAHHOTO METaJuIa C I10-
CJIEYIOIIHUM BBITECHEHHEM 0o0Jiee aKTUBHBIM METAJIJIOM
3.3aexTpoMeTalyprus. [lonydyenne MeTauioB U3 pacIulaBOB MIM PACTBOPOB UX COEIMHEHUH C
MOMOILBIO AJIEKTPUYECKOT0 TOKA (31EKTpon3) Pa3nuyaror 4epHyo METaluypruto — NOJyYeHHe
KEJIe3a U €r0 CIUIABOB U IIBETHYIO — IPOU3BOACTBO OCTaJIbHBIX METAJIOB.
3ananme 1.Ilonb3ysce Matepuanom yueOHUKA, COCTaBbTE TAOIUILY:

O6IJ_II/IC CIIOCOOBI IMMOJIYUYCHU MCTAJIJIOB HpI/IMCpLI MCTAJIJIOB, TOJIYUACMbIX
JaHHBIM MCTOJ0M




ITupomeTammyprus (aroMoTepMusi)

I'mapomeranmyprus

DNEeKTpOMETAILITYpIrus

3ananmue 2.Pemute 3aga4y: paccynTaiTe Maccy allfOMUHUS, HEOOX0AUMOTO A5 onydenus 104
r xpoMma u3 okcujaa xpoma (III)

KoHTpoJbHBIi Bonpoc

CocTaBbTe ypaBHEHHUE PEaKIUH 3JIEKTPOIN3a paciyiaBa XJIOpHUIA Kausl.

CdhopmynupyiiTe BEIBOI O MPOJICTAHHON padoTe.

IMpakTnueckoe 3ansitue Ne7
Tema: ocoGeHHOCTH B3aMMOAeCTBHUS a30THOIH M KOHLEHTPHUPOBAHHOI CEPHOIl KMCJIOTHI €
MeTaJlJIaMH.
Hean: [To3HaKOMUTBCS ¢ 0COOCHHOCTSMH B3aMMOACHCTBHS JaHHBIX KUCIIOT ¢ METaJIJIAMH.
CocraBnsate ypaBHeHus OBP MeTonoM anekTpoHHOTr0 OanaHca
3natb: OCOOEHHOCTH B3aMMOJICHCTHS a30THON U CEPHON KHUCIIOT C METAIJIAMHU.
YMmeTb:Onpenensars NpoayKThl PEaKI|H, PacCTaBIsATh KOAPPUIIMEHTH METOIOM AJIEKTPOHHOTO
Oananca

OoopynoBanue: ['abpuernsn O.C. Xumus 11 ki1 6a30Bblil ypoBeHb. YUeOHUK 1 00111€00pa3o-
BaTeNbHBIX yupexaeHui. M., 2019.

Kpatkue TeopeTrnueckue cBeeHHs
Brl yxe 3nakoMbl ¢ OBP, 3HaeTe kakue BeliecTBa sSBISIOTCS CHIIBHBIMUA OKUCITUTEISIMU U
BOCCTAHOBUTEJIAIMU.OJTHUM U3 TAaKUX OKUCIUTENEH ABIsSETCS a30THAs KUCIOTA. A30T B a30THOU
KHCJIOTE€ HAaXOAUTCS B BBICIIEH CTENIEHU OKUCIEHUS +5, UTO U 00yCIIaBIMBaET OKUCINUTEIbHbBIE
CBOMCTBA. A30THasl KUCJIOTa B3aUMOJICHCTBYET CO MHOTUMH METaJIIAMHU, OKUCIISAS UX HE 3a CYeT
H", a 3a cuer aroma a30Ta B BBICIIICH CTETIEHH OKUCICHUS +5. B pe3ynbraTe Takux peakuuii
NPaKTU4YeCcKH He BbiAeseTcs H,, a B OCHOBHOM 00pa3yroTcs TpU NPOAYKTa peakiMu: HUTpaT Me-
Tajia, MPOAYKT BOCCTAHOBJIEHMS a30Ta U BoJa. [ 1yOrHA BOCCTaHOBJIIEHHS a30Ta 3aBUCUT OTO
- IpUPOABI MeTaJlIa( YEM JIEBEE PACIIONIOKEH METAILI B 3JIEKTPOXUMHUUECKOM PsIly HANPSKEHUH
METaJJIOB, T€M IIy0Xe BOCCTaHOBJIEHUE a30Ta)
- KOHIICHTpAaLIUs a30THOM KUCIIOTHI ( B Oosiee pa30aBIeHHBIX PAaCTBOPAX KHCIOTHI MPOTEKaeT 60-
Jee r1y0OKOe BOCCTAHOBJICHHE a30Ta)
- TeMIepaTypsl (IOHMKEHHUE TEMIIEPaTyphl CIIOCOOCTBYET O0Jjiee rTyOOKOMY BOCCTaHOBIIEHUIO)
- YUCTOThI KMCIIOTHI
Cxewma 1.

Cr.Ok.a301a -3 0 +1 +2 +4

Bo3moxusIe
MPOIYKTHI NH.NO; | N; N O NO NO;
BOCCTAHOBIICHHS

a30THOM KHUCJIOTHI




C a30THOI1 KHCJI0TOI He pearupyor:

1.bnaropoausie metassl — Au, Ru, Rh, Os, Ir, Pt BcaeacTBuu ciuiikoMm Manoi BOCCTaHOBH-
TEJIbHOM CIOCOOHOCTH

2.HexoTtopble MeTasuibl (aTIOMUHUI, XPOM, JKEJI€30) HE pearupyroT ¢ KOHIIEHTPUPOBAaHHOW (>
68%) a30THOI KMCIIOTOM BCIAEACTBIH 00pa30BaHUS Ha TOBEPXHOCTU OKCUIHOM MJICHKH — 3TH
MeTaJlIbl naccuBupyrorcs. [lpu HarpeBaHUN MOKET MPOUCXOAUTH PEAKIUS OKUCIEHUS 3TUX Me-
TaJJIOB.

Yrto0s! onpenenuTs npeoliaaaonui IpoayKT BOCCTAHOBICHHSI a30Ta, MOXKHO OPUEHTHPOBATh-
Csl TAaHHBIMH CJICTYIONICH TaOJIHIIbI:

Tabnuna 1.

Mertamisl KoHueHntpupoBanHas Paz0aBnennas
a30THas a30THas KUCJIOTa
KHCJIOTA

Li - Mg ( aKTMBHBbIE MeTAIbI) N,O NH/NO;

Be - Pb (Merasbl cpegHeii aAKTUBHOCTH) NO N. ,N,O

Cu - Ag (MaJl0OaKTHBHbIE METAJLIbI) NO; NO

Pt, Au (0s1aropoaHbie METALIIbI) He pearnpyor

B3auMojgeiicTBHE CepHOI KUCJIOTHI C MeTALJIAMH

PazbaBneHHas cepHasi KUCI0Ta pearupyeT ¢ MeTaUIaMU, PACTIONOKEHHBIMU B SJIEKTPOXUMHYC-

CKOM DSy HaIpsDKEHUH 0 BOJOpOAa ¢ 00pa3oBaHHEM CYJIb(aTOB M BhIICICHUEM BOJOPOIA:
/n + HzSO4 = ZDSO4 + Hz

KonuenTtprupoBaHHas cepHasi KUCIOTa B3aUMOJICHCTBYET C MeTaJlIaMH (B TOM YHCIIE, C MEJIBIO,

cepedpoMm, pTyThIO), CTOSIIUMH ITOCJIE BOJOPO/IA B PAAY HANPSHKEHUN METaIOB ¢ 00pa3oBa-

HHEM CYIb(UI0B, BOJBI U IPOAYKTOB BOCCTAHOBIEHUS S

Ta0nuua 2

AXTHBHOCTb MeTajljIa [TpoayKT BOCCTaHOBIIEHUS
cephl

AKTHBHBIEC METAJIBI H,S

Mertaiibl cpeiHer aKTUBHOCTH S

MaJjioakTUBHEIE METAIUILI SO,

3aganue 1.IIpounTaiiTe MaTepranl METOAMYECKOTO MOCOOHS U 3apUCYITE B TETPaIb cxemyl,
Tabi.1 u Tadi.2

3apanue 2.CocTaBbTe ypaBHEHUS PEAKIIMI B3aUMOJICHCTBUS: a) KaJbIUs ¢ pa30. a30THOM
KHCJIOTOW 0) MEeIH ¢ KOHIICHTPUPOBAHHOM CEpHOM KHCIOTOU. PaccTaBpTe KOAhHHUIIHMEHTH METO-
JIOM JIEKTPOHHOTO OaliaHca.

KouTpoubHbIii Bonpoc. [Jouemy cepHast KMCIIOTa POSBIIAET OKUCIUTEIIbHBIE
cBoiictBa? ChopmynupyiTe BEIBOJ O TIPOJICTaHHON padoTe

IIpakTuyeckoe 3ausiTue Ne§
Tema: U3omepusi. CocTaBiieHHe CTPYKTYPHBIX GopMy.1 H30MepPOB
Ienn: [103HAKOMUTBCS C ABJICHUEM U30MEPUN M €€ BUAAMM C NO3ULMHU TEOPUU XUMHYECKOTO
CTpOEHMsI opranndeckux coenquHennii A.M.bytiieposa. IMeTs npecTaBiieHue 0 BUJaX U30Me-
puu
3HATh: TOHATHUS «U30MEPHSD», KH30MEPY, «CTPYKTYpHask hopMyIa»
YMeTb: COCTaBIIATh CTPYKTYpPHBIE (POPMYIIBI H30MEPOB



KpaTkue TeopeTnyeckue cBeeHUs
Bbl y’e 3HaKOMBI C OCHOBHBIMH I10JIO)KEHUSMU TEOPUU XUMUYECKOTO CTPOEHUSI OPTaHUUECKUX
coequHeHN A.M.ByTiiepoBa, KoTopas Mo3BOJIMIA O0BICHUTH MHOTHE SIBIICHUS B OPTaHHYECKOM
XUMUH. SIBIIeHUe n3oMepuu ObLI0 OTKPHITO erie B 20-e roap! XIX Beka, HO 00BSICHEHNE Oy~
JI0 TOJIBKO TIociie co3nanus Teopun. A.M.ByTiepoB npeackaszan n1sa usomepa Oyrana, a 3aTemMm
OCYILLIECTBUJI UX CHHTE3.

Haomeps: coctara C4Hqp
H HH ¥ T 2
H-C—C—C—C-H ng_*(f_(lj“H
I Ill !I_I H H—fT'f—H H
H
u-byram Haobyran
{rs0m. -0.5°C) (r.50m. -11.4°C)

HN3omepamn Ha3bIBAKOTCH COEIMHEHNUsI, MMEKIINe OTUHAKOBDBIN COCTAB, HO OTJINYAIONIHECS
M0CJIeA0BATEIbHOCTHIO COCIUHECHUS aTOMOB B MOJIEKYJIe WM PACIIOJIOKEHHEM UX B IIPO-
CTPaHCTBE, a IOTOMY M CBOIICTBaMH.

B kauecTBe mpuMepa MOKHO MIPUBECTH Pa3IHMIUe B PU3NIECKUX CBOMCTBAX U30 - MEPHBIX CO-
enuHennd cocraBa CsHi,

®dopmyna ArperatHoe coctosinue npu | Temneparypa kurie-
0OBIYHON TEMITepaType aus, B C°
H;C-CH,-CH,-CH,-CH; KUIKOCTh +36.0
H;C-CH (CH;)-CH,-CH; KUJIKOCTh +27,9
H3C-C (CH3)2-CH3 ras +9,5

Yucno U30MepoB BO3pACTaET € yBEIIMYEHUEM aTOMOB YTJIEPOAA B COEIUHEHUH.
1) €H3-CHz-CHz-CHz-CHz-CH; (n-zexcax)
CHy-CH-CHz-CHy-CHy
) CHay
CH;~CH;~CH-CH;~CH;
3) CHy
G
CHrCH-(I:H-CHx
4) CHy
CHy
CHy-C-CH;~CHy
5) CHy
Jlst m300paxkeHus: 130MepoB byTiepoB UCIIONB30Ba CTPYKTYPHBIE (DOPMYJIbl, KOTOPHIE OT-
paxaroT XMMHUYECKOE CTPOEHHUE, HO HE MOKA3BIBAIOT PACIOJIOKEHUE aTOMOB B IIPOCTPAHCTBE.
PaznuuaroT 1Ba Buaa H30MEpHUH: CTPYKTYPHYIO H IPOCTPAHCTBeHHYI0. CTPYKTYpHBIE H30Me-
Pbl OTJIIMYAKOTCS NIOCIEA0BATEIBHOCTHIO COEIMHEHUS aTOMOB B MoJIeKyJie. KpoMe CTpyKTypHBIX
BBIJICJICHBI POCTPAHCTBEHHbIE H30MEPBbI, Y KOTOPBIX aTOMbI B MOJIEKYJIE MOTYT paclojaraTbCs
B IIPOCTPAHCTBE I10- PA3HOMY, IIPU 3TOM HE HAPYIIAETCs MOCIEI0BATENIBHOCTh UX COEAMHEHHUS.
SIBneHue nuzoMepuu SBISETCS MPUIMHON MHOT000pa3Hsi OpPraHUUEeCKUX COCTUHEHHI.
3apganme 1. Hanumute cTpykTypHBbIE (POpMYIIBI BCeX BO3MOXKHBIX n30MepoB coctaBa C7Hi6
3aganue 2.0npenenuTe, CKOJIbKO Map U30MEPOB HAXOAUTCS CPEIU MPEJIOKEHHBIX BELECTB!



a) CH;-CH,-CH,-CH,OH

6) CHzZCH-CHz-CH3

B) CH;3-CH>-CH-Cl

r) CH3-CH,-O-CH,-CH3

1) CICH,-CH,-CH3

e) CH,-CH=CH-CH,

KoHTpoJbHBIi Bonpoc

UYro coboii mpencTaBistoT cTpykTypHbIe hopmyinbl? Kakyio nHbopMaIuo 0 XUMUYECKOM CO-
€AMHEHUU OHU HECYT?

CdopmyaupyiiTe BbIBO 0 NPOAeJIaHHOI padoTe

IIpakTH4yeckoe 3ansaTue Ne9
Tema: Baxxneiimue kjiaccbl oprannyeckux Bemiects. Kitaccupukanuonnble Npu3sHaKu
OPraHUYecKuX cOeIuHeHui
Leab: HayuyUTHCS ONPEAENATH MPUHAIEKHOCTh OPTaHUYECKOI0 COEAMHEHUS K OIIPEIEIEHHOMY
KJIACCy Ha OCHOBE CTPOCHHUS YTIIEPOAHOIO CKeJeTa U HaMU4usl (yHKIIMOHAJIBHBIX TPYIII B COCTa-
BE MOJICKYJIBL.
3HaTh: NOHATHUS «PYHKIIMOHAIbHAS TPYIIIA», OCHOBHBIE KJIACCHI OPTaHUYECKUX COCTUHEHHI.
YMeTh: Ha OCHOBE KJIACCU(UKAIMOHHBIX IPU3HAKOB OMPEACISATh IPUHAICKHOCTh COCTMHEHUI
K OIPEACIICHHOMY KJIaCCy OPTraHUYECKHUX BEILECTB.

OoopynoBanue: 'abpuensn O.C. Xumus 10 ki1 6a30BbIil ypoBeHb. YueOHUK 11 00111€00pa3zo-
BaTeNIbHBIX yupexxaeHud. M., «Ipoda»,2015.

KpaTtkue TeopeTnueckue cBeleHUs

CymiecTByeT 0K0JIO 2 MUJUTMOHOB MPUPOIHBIX U 0osiee 10 MUJUIMOHOB CHHTE3UPOBAHHBIX Opra-
HUYECKUX COeIMHEHUN. BakHEHIITM METOI0M CHCTeMAaTU3aluuU sBIsieTcs Kinaccudukarms. Jlro-
0ast kiraccu(uKaims OCHOBaHA Ha OIPEICTICHHBIX MPU3HAKAX KIACCHPHUIIMPYEMBIX 00BEKTOB.
OcCHOBY KJIacCH(pUKAIIUU OPTaHUICCKUX COSTMHEHUIN COCTABIISIIOT OCOOCHHOCTH UX CTPOCHUS U
3aBUCUMBIX OT HUX CBOMCTB. OTPOMHOE YHCIIO OPTaHUYECKUX COCTMHEHUH KIaCCU(UIIUPYIOT C
Y4E€TOM CTPOCHHUS YTIACPOIHOH IETH U MIPUCYTCTBYIOIINUX B MOJICKYJIe ()YHKITMOHATBHBIX TPYIIIL.

KnaccupukanmoHHble NPU3HAKY OPraHUYeCKUX COeJUHEHU
1.CtpoeHue yriepoaHou 1enu
2.Ilpupona pyHKITMOHATBHON TPYIIITHI
YriepoaHas uenb WM yriaepoaHbIi CKeJIeT, BISI0TCS Hanboiee YCTOMYMBOM U MEHEE U3Me-
HSIEMOM 4aCThIO OPraHUYECKOIO BEIIECTBA.
YriepoaHblie menu MOryT MMeTh Hepa3BeTBJIEHHOE, Pa3BeTBJIEHHOE U HUKJIMYeCKoe CTpoe-
HMe. B 3aBUCUMOCTH OT CTPOEHHUS YIJIEPOJAHON LENU JEIST:
- auMKIn4eckue (aaudaTuueckue), cojepKaliie He3aMKHYThIE LEMU YIJIEPOIHBIX aTOMOB
- IMKJIMYECKUE, COEIMHEHUS C 3aMKHYTOM YIJIepOAHON LIETIbIO
OprannuecKyro XUMHIO MOKHO pacCMaTpHUBaTh KaK XUMHIO YIII€BOAOPOIOB U UX IMPOU3BOIHBIX.
YrieBoaopoaaMu Ha3bIBAKTCH OPraHUYeCcKHe BelecTBAa, MOJIEKYJIbl KOTOPBIX COCTOAT M3
aTOMOB J3JICMEHTOB YIJIepoJa U BOAOPOAA
AIMKJIMYECKHE YIJIeBOAOPOIbI

| Kuacce yrJe- | KiaccupukanuoHHblii MPpU3HAK | IMpumep




BOJOPOOB
AJIKaHBI CBs3u MEX]ly aTOMaMHM YTrjepoia oJuHapHblie, a Bce cBo- | CH3-CH»-CHj;
00/1HbIE BAJICHTHOCTH HACHIIICHBI BOJIOPOIOM.
AJIKEHEBI OJiHa 1BOMHAs CBSI3b MEXKY aTOMaMH yIjiepoJia CH,=CH-CH;
AJKaIMeHbl JIBe TBOMHBIX CBSI3U MEXAY aTOMaMu yTiepoJia CH,=C=CH,
ATNKUHBI OpHa TpoliHas CBSA3b MEXKIY aTOMaMHU yIiepoja CH=C-CH;

IIpou3BoHBIE YIIEBOIOPOAOB MOKHO 110JIy4aTh, 3aMelasi OJUH UM HECKOJIBKO aTOMOB BOJIO-
po/ia Ha Ipyrue aTOMBI WM TPYMIBI aTOMOB, B 3HAYUTEIILHOW CTETICHH OIPEACIISIONINE X XU~
MUYECKHUe cBOWCTBA. Takue peakiMOHHO CIIOCOOHBIE TPYIIIBI ATOMOB Ha3bIBAIOTCS (DYHKIIHO-
HaJbHBIMHU.

DOYyHKIUOHAIBHAS TPYIIA — 3TO FPyINNa aTOMOB, KOTOPas 00yc/1aBIUBaeT XapaKTepHbIe
XHMHYecKHe CBOHCTBA ONpele/IeHHOI0 KJIAcca OPraHu4ecKUX coeINHEeHNI, ee copepKa-
X,

3apanue Nel CocraBpre Tabuiyy «Kiacchl opraHM4eCKUX COSIMHEHUN U X QYyHKIIMOHAIBHBIC
TPYTIITBD)

Kiacc opranndeckux coenuHe- @DyHKIMOHAIbHAA
HUI rpymnna

["ajoreHOnpoOU3BOIHBIE YTJIC-
BOJIOPOJIOB

Cruptsl

Ketount

AJBIeruael

KapOoHOBBIE KHCTTOTHI

AMUHEI

HI/ITpOCOC,[[I/IHeHI/IH

[Tpu 3amonHEeHNM TaOIUIIBI, BOCTIONB3YHUTECHh MaTeprajaoM yueOHuKa Ha cTp.43 — 44
3apanue Ne 2.CocTaBbTe CTPYKTYpHBIE (OPMYJIbI OPTaHUUYECKUX COCTMHEHHUH, OTHOCSIITUXCS K
Pa3HBIM KJIacCaM OPraHUYECKHUX BEIECTB U COAEPIKALIUX B LIETTH
geTbIpe aToMa yraepoaa. Hanpumep, ankanel — CH;-CH,-CH>-CHj;

Anxkenrl — CH,=CH-CH,-CH; u T.1.
KoHnTpoJbHBIE BOIPOCHI
1.Kakoe 3HaueHue B XUMUU UMEET Kilaccu(UKalMsl BeIecTB?
2.Bribepure GpopMyIibl BemECTB ¢ (YHKIIMOHATIBHBIMU IPYyTIaMu
CH3-CH2-CH (CH3)-CH3 CH3—C1 CHzZCHz
CH3-CH2-OH CszNOz CH3NH2
Cdhopmynupyiite BBIBOA O MPOJieTaHHON paboTe

IIpakTnyeckoe 3ansaTue NelQ

Tema: Pemienne 3a1a4 Ha BBIBOJ (pOpMY.JI 10 MACCOBBIM [10JIIM 3JIEMEHTOB
Hess: HayunThcs pemaTs 3a1a4u Ha BBIBOJT (POPMYIT ITO MACCOBBIM JIOJISIM JIEMEHTOB U OTHO-
CUTEJIbHOM MJIOTHOCTH IO IPYIOMY Trasy.
3HaTh: NOHATHUS «MACcCOBas JA0J 3JIEMEHTA B BEILIECTBEY, «OTHOCUTEIbHAS INIOTHOCTH ra3a Io
Ipyromy rasy»
YMeTh: pemiats 3a/1a4u Ha BbIBOJI (POPMYJI [0 MACCOBBIM JIOJISIM 3JIEMEHTOB U OTHOCUTEJIbHOMN
IUIOTHOCTH IO IPYroMy rasy




Oobopynosanme : I[1.C. J[.1.Menneneena
KpaTtkue TeopeTnueckue cBeleHUs
MaccoBas 10J151 3JIEMEHTA B BeLIECTBE MOKA3bIBaeT — OTHOLIEHUE OTHOCUTEIBHONW aTOMHOU
MAacChl 2JIEMEHTA K OTHOCUTEIHHOM MOJIEKYJISIPHONU Macce BCEro BemlecTBa. (hOpMyJIoi:

e . _ x-Ar(B)
W(A) = : ; w(B)_Mr(AXBy)

 w(A)-Mr(AB,)) _ ®(B)-Mr(AB,)
= Ar(A) 2 Ar(B)

X

Ar — oTHOCUTEeNbHAs aTOMHas Macca 31emMenTa A ( cMotpu Ilepuonnyeckyro cucreMy XUMH-
geckux demenToB J[.M.MenneneeBa ), 6e3pa3mepHasi BeTHUHHA.

Mr — oTHOCHUTENIBHAS MOJIEKYJIIpHas Macca .PaBHa CyMMe OTHOCUTENIBHBIX Macc aTOMOB, BXO-
JSIIKMX B COCTaB MOJIeKyJibl. Bennuuna Oe3pazmepHast.

Hanpumep: Mr (CH4)=Ar (C)+4 Ar(H)=12+4=16

MaccoByto J0J10 BBIPaXaroT B A0JISIX €AMHULIBI WU B IiporieHTax. O003Havyal0T rpeyecKoit
OyKkBOii omera.

[Ipu BbIBEIEHUH (OPMYJI BEIIECTB, 0COOEHHO B OPIraHUYECKON XUMUH, YACTO UCTIOIB3YIOT OT-
HOCHUTEJBHYIO IIJIOTHOCTH ra3a.

OTHocuTeIbHASA JIOTHOCTH ra3a X — OTHOIIEHHE a0COIFOTHOM MNIOTHOCTH 3TOTO (HEU3BECT-
HOTO) ra3a K a0COJIOTHOH MJIOTHOCTH IPYToro (M3BECTHOTO) ra3a B mpu onHaKOBBIX yCIOBHSX:

D (X, mo razy B) =p (ra3 X) / p (ra3z B)
Hampumep, kuciopon Tsokenee Bogopoaa B 16 pas, OCKOIBKY TNIOTHOCTH KUCJIOPOA 110 BOJIO-
poJly paBHa:
DH =M (02)/ M (H2)=32/2=16
3apaua: MaccoBas gons yraeposaa paBHa 80% . a maccoBas 1o Bogopoaa — 20%. Haittu mo-
JEeKYISIPHYIO (popMyITy HEM3BECTHOTO ra3000pa3HOTO BEIIECTBA, €CITM OTHOCHTENBHAS TIIOT-
HOCTb ITApOB HEM3BECTHOI'O BEHIECTBA MO BOJAOPOAY paBHa 15.

Pemenue:

1. HalimuTe OTHOCUTETBHYIO MOJICKYJISIPHYIO MacCy HEM3BECTHOTO BemecTBa. s aToro: Mr (
Heu3BecTHOro BemiecTBa) = DH * Mr(H2) = 15 *2 =30

2. PaccumraiiTe X 17151 yriaepojaa u Bogoposa ( cM. popMyiry pacdeTa MacCoOBOM JOJH DJIEMEH-
Ta)
X()=0,8*30/12=2
XH)=02*30/1=6
Orcrona, hopmysia HEM3BECTHOTO opranudeckoro Bemiectsa C2H6.Cuenaiite mpoBepky: Mr
(C2HO6)=2*12 + 1*6 =30



Otset: C2H6

3aganmue 1: Pemmre 3a1a4y Ha HAXOXKJICHUE MOJIEKYJISIPHON (DOPMYJIBI BEIIECTBA, €CIIN U3BECT-
HBbI MaCCOBBIC JOJIN 2JIEMCEHTOB B BEIICCTBEC U OTHOCUTEIJIbHAA IIJIOTHOCTHh HEU3BECCTHOT'O F33006-
pa3HOro BEIIECTBa IO IPyTroMy Tasy.
3agaua: Haiinure hopmyiy yriieBogopo/ia, €ciiu MaccoBas 0 yriiepoja cocrasiseT 83,33% ,
MaccoBas 101 Bojiopoaa — 16,67%. OTHocuTeNnbHAs TUIOTHOCTH MApOB YTIIEBOJOPOAA 11O BO3TY-
Xy paBHa 3,6.(cpeqHss Macca BO3yXa IPUHUMAETCs paBHOM 29)
3ananme 2: PaccuuTaiiTe MOJICKYJISIPHYIO MacCy HEM3BECTHOI'O OPraHUYECKOr0 BEIIECTBA, €CIU
Mapsl 3TOTO BemecTBa B 3,125 pa3 Tspkenee KUCIopoa.
CnesaiiTe BBIBOI, O BO3SMOXKHOCTH PEILIEHUS 3a7a4 HA HAXOKIEHIE MOJIEKYIIPHON (OpMYIIbI
BEIIIECTBA.
KoHTposibHbIE BONPOCHI:
1.YTo nmoka3rIBaeT MaccoBas JIOJIA DJIEMEHTA B BelleCcTBE?
2.Mcxons u3 ob1eit MoJaeKyIsspHon (OpMyIIbI PeeNIbHBIX YTIeBOIOPOA0B BhIBEAUTE (HOPMYITY
JUIS pacueTa MaccoBOil J10JIM yTriepo/ia B JII00OM aJIKaHe.

IIpakTyeckoe 3ansaTue Nell

Tema: [IpupoiHbIe HCTOUYHUKHU YTI€BOIOPOAOB. [IpupoaHbIi U NOMyTHBINA HEPTIHON ra3bl.
Hedts 1 ctocoOs1 mepepaboTku HeTH

Henb: [T03HaKOMUTHCS C IPUPOJAHBIMA HCTOYHUKAMH YIJIEBOJOPOJAOB, OCHOBHBIMU HallpaBJie-
HUSIMM HUCIIOJIb30BAHUS MPOTYKTOB IIEpepabOTKU HEPTH , MPUPOJHOIO Ta3a U KAMEHHOT'O YIJIsl.
3naTs: [IpupoHble HCTOYHUKHU YTIEBOJOPOIOB U HCIOIb30BaHMS MPOIYKTOB UX NepepaboTKH,
XapaKTepu30BaTh NEPBUYHYIO U BTOPUYHYIO MepepabOoTKy HETH, KPEKHHT U €r0 BU/IbI, POJIb
PYCCKHMX yUYEHBIX.

YMeTh: IpUMEHSTh IpaBuiIa 6e30MacHOro o0palleHus ¢ He(TeNnPOIYKTaMU U ra30M B OBITY U
Ha IIPOU3BOJCTBE

OoopynoBanme: I'abpuernsn O.C. Xumus 10 k1. 6a30Bblil ypoBeHb. YUeOHUK 111 00111€00pa3o-
BaTeNbHBIX yupexkaeHuii. M., «poda»,2015.

KpaTkne TeopeTnyeckue cBeeHUA
IIprpoAHBIMU UCTOYHHUKAMM YTJIEBOJIOPOIOB SIBIISIOTCS:

1.B nacrosee Bpems 10 90% npupoJHOTo rasza UCIoib3yeTcs B KayecTBE Ira3000pa3HOro
TOILIMBA, KOTOPOE UMEET CIEAYIOLIEE PEUMYIIECTBO ME€PE TBEPABIM TOIUIMBOM: BBICOKYIO TEI-
JIOTY CTOpaHus, JIEFKOCTh BOCIUIAMEHEHUS1, BO3MOKHOCTD ITPEIBAPUTEIILHOTO HarpeBa M MnoJryde-
HUS BBICOKOHM TeMIIepaTyphbl, OTCYTCTBHE 30J1bl U IIIJIaKa IIPU HarpeBaHUM, YJ00CTBO U Aellie-
BH3HA TPAHCIIOPTUPOBKHU, OTCYTCTBUE JbIMA , MAJIOE COAEP>KAHUE CEPHUCTOTO rasa, 4ro yiayylla-
€T KOJIOTHIO.

2. oy THBIH HEPTIHOH ra3 TOXKE ABISAETCA NPUPOAHBIM, HA3BaHUE OH MOJyYHJI IOTOMY, YTO
HAXOJUTCS HaJl HEPThIO U PaCTBOPEH B HEM BCleACTBHE BbICOKOTO faBieHus. [Ipu noObiue Hed-
TH BCIIEJICTBUE PE3KOTO MAJICHNUS AaBICHHS I'a3 JIETKO OTAEISAETCS OT HEPTH.

Kamennslii yroms - Haubosee pacnpocTpaHEHHBIN BUJ] TBEpOTo TOIUIMBA. B Hamiel cTpane Ha-
XOJUTCS MOYTH MOJIOBUHA BCEX MUPOBBIX 3a11acoB yriist. OHUM U3 OCHOBHBIX CIIOCOOOB MOITyYe-
HUS YIJIEBOJOPOIOB U3 KAMEHHOTO YIUIA SIBIISIETCS €r0 KOKcoBaHme. [Ipu 3Tom ocymecTBisieTcs
Cyxasi eperoHka (IMpou3) KaMeHHoro yris npu temieparype 900 - 1200° C. Tlpogykramu Ko-
KCOBaHMs KaMEHHOTI'O YIJIsl SIBJISIIOTCA: KOKC, KAMEHHOYTOJIbHAsI CMOJIa, ChIpOi OeH3011, CyIbdar
aMMOHHS, OOpaTHBII KOKCOBBIH T'a3.



3.Hed1b- 3T0 ci0XkHasg CMeCh YII€BOAOPOAOB PA3IMUHOTO CTPOCHUS (B OCHOBHOM QJIKaHOB,
[MKJIOATKAHOB U apPOMATUUECKHUX YTIIeBO0poA0B). CocTaB HEPTH pa3inyaeTcs B 3aBUCUMOCTH
oT MecTopokaeHus. Kpome yrieBogopoaoB HeTh COAEPKHUT OPraHUIEeCKUE COSAMHEHUS, BKITIO-
YafoIIue KUCIOPOJ, CEPY, a30T. PaznuuaroT nepBUYHYIO U BTOPHYHYIO IIepepadoTKy HedTH.
[lepBuunas nepepaboTKa 3aKI0YaeTCs B eperonke HedTH - pasaencHue HepTH HA PpaKIuy,
KaXKasi U3 KOTOPBIX MPEACTaBISET CMECH YTIIEBOIOPOAOB C ONpPEAEIEHHBIM HHTEPBAJIOM TEMIIE-
paryp kunenus. [Ipsmoii neperonke noasepraercs Bcst noosiaemasi He(Th.. [Ipu neperonke
HedTH moay4yaroT ot S 10 20% GeH3zuHa.
B 1891r pycckum un:xenepom B.I'.IllyxoBbIM ObLJI OTKPBIT KPEKUHT Mpoiecc. ITO BTOPUY-
HbII mpouecc nepepadoTku HegpTenpoaykToB. [Iponecc TepMUYeCKOro WiIN KaTajJauTH4de-
CKOr0 pacilerieHusi MoJIeKYJI TSKeJIbIX YIJ1eBOA0POA0B Ha (oJiee Jierkue. B pesyabrare
0o0pa3yloTcs yIi1eBOI0POAbl ¢ MEHbIIMM YHCJI0M ATOMOB B MOJIEKYJIe.
PaznuuaroT 1Ba BUAa KpEeKWHTa: TEPMUYECKUN U KaTaTuTHYeCKUid. B OeH3uHe TepMHUIecKoro
KPEKUHIra COAEP>KUTCSI MHOTO aJIKEHOB, KOTOPBIE MOBBIIIAIOT J1eTOHAIMOHHYIO CTOHKOCTD OeH-
3MHA.

3apanme Nel. ITpounraiite no yuedbnuky O.C.I'aGpuensna

W 3anonnure Tabnumy:

HasBanwue raza CocTtaB ITpumeHeHnne
[Tpupoanslii ra3
[MomyTHBIH HEd-
TSAHOM ra3

3apanue Ne2. [Tpounraiite no yuebnuky O.C.I'abpuensna

CocraBbTe cxemy mporecca KOKCOBaHHS KAMEHHOTO YTIIS ¥ YKaXKHUTE 00JIACTH MTPUMEHEHHS
MIPOJYKTOB KOKCOBAHMS.

3ananue Ne3 3ananue Nel. [Ipounraiite MmaTepuan B ydeOHUKE U 3aIlIOJIHUTE CIEAYIONLYIO Ta0-
JIHILY

®pakuuu HepTH Cocras Temneparypa IIpumenenne
KHIIEHUSA

bensun

JIurpoun

Kepocun

I"azoitnn (comsipoBoe
MacJio)

KoHTpoJibHbIE BOPOCHI:
Kaxoit mponiecc HazpiBaeTcst puopMuHToM?
CrenaiiTe BBIBOJ O TIPOJICTIaHHOM padoTe.
IIpakTnyeckoe 3ansitue Nel2

Tema: Kupsbl. CBoiicTBa :xxupoB. Mbliia, OTHOLIEHHE MbLIA K KecTKOH Boae. CMC, 3ko0-
Joruveckue acnekrobl npumenennss CMC.

Heab: [To3HaKOMUTBCS € cOCTaBOM, KiaccuuKaluel 1 cBoicTBaMu XupoB. CpaBHUTH
cBoiictBa Mbu1a 1 CMC, sKosiorndeckumu acrnekramu npumenenuss CMC.

3naTh: Knaccudukamuio, coctaB U CBOWCTBA KHUPOB; UCTOIb30BaHuE MblIa 1 CMC, skonoruue-
CKHUX acIleKTax MPUMEHEHUsI.

YMeTh: MPUMEHSTH MOTY4YSHHBIC 3HAHUS HA MPAKTUKE B OBITY U HA TIPOU3BOJICTBE.




Oo6opynoBanmne:

1. Tab6puensn O.C. Xumus 10 ki1 6a30BbIi ypoBeHb. Y YeOHHK JI 00111€00pa30BaTEIbHBIX
yupexaenuit. M., 2019.

2. PacrtBOp MBLIA B BOJIE, PACTBOP CTHPAILHOTO NIOPOIIKA, (heHOIPTaICHH, PACTBOP XJIOPHU-
na kansiug CaCl2.; mratuB ¢ npodupkaMu

KpaTkue TeopeTnueckue cBeJleHUs
['maBHO# COCTaBHOW YaCThIO PACTUTEILHBIX U JKUBOTHBIX JKUPOB SIBJISTFOTCS CJIOKHBIE d(DUPHI
rmieprHa U BeiciuX )KXUPHBIX KUCTOT(CsH3 COOH-nmanemMutunoBoi, Ci7,H3;sCOOH- crea-
punoBoit; HenpeaenbHbix Ci7H33COOH — onennooii, Ci7H3 COOH — munonesoit, Ci7H,0COOH
— muHOJEeHOBOM ). [TepBhIii cuHTE3 )KUpOoB ObLT ocymiecTBiieH M.beptio B 1854 1 npu HarpeBa-
HUU TJIMIIEPYUHA U CTEaPUHOBOU KUCIOTHI. B 00mieM Buse hopmyity kupa MOKHO 3aIUCaTh:
XUMHUYECKUE CBOMCTBA
1.2Kupsl moasepraroTcsi ruapoau3y ( OMBUICHHE) B KUCJIOW WIIH IIEJIOYHOU Cpelie, WITH O] ek -
CTBUEM (PEPMEHTOB.

B mienounoit cpene oOpasyroTcs MblIa — COJIM BBICIIMX JKUPHBIX KHUCIOT (HATPUEBBIE MbLia
TBEpAbIe, KalleBble MblIa — KUJKKe).Bee 3arps3nenus ruapodoOHbl, BOIa X MJIOXO CMaylBa-
€T, I03TOMY HCIIOIb3YIOTCS pa3JInuHbIe MOIOIINE CPEICTBA.

B xecTkoil Boje, coaepikaiel coiu Kanblisg W MarHus. Henb3s HaOIIOAaTh MOIOIIETO JeH-
CTBUS, B UeM MOKHO yOEIUThCS Ha ombITe. B HacTosIee BpeMs AJis MPOU3BOCTBA MbLjla PUME-
HSAIOT TaKXE€ CUHTETUUYECKUE KUPHBIE KUCIIOTHI, MOTYy4YaeMble ITyTeM OKHCIICHHsS BBICIIHUX YyTJie-
BOI0poJ0B HeTH. KpoMe pazmuyHBIX COPTOB MbLIA, MOTYYHIIO IMIUPOKOE pa3BUTHE OONbBIIOE
YHUCJIO CHHTeTHYecKuX Mowiux cpeactB (CMC), koTopeie, Kak U Mblila OTHOCATCS K TIOBEPX-
HOCTHO-akTHUBHBIM BetiecTBaM ([TAB). O1u BemecTBa MOHMKAIOT MOBEPXHOCTHOE HATSHKEHUE HA
TpaHUIIe pa3jiena MEXIy ABYMs MMOBEPXHOCTIMH (HapuUMeEDp, KUIKON U TBEpJ10i), obecreunBast
P ATOM OTMBIBAHME 3arpsi3HEHUN C MOBEPXHOCTH. K TakuM BellecTBaM OTHOCSATCS CJIOXHBIE
M0 COCTaBYy CHUHTETHYECKHE OPTraHWYECKHE COCIWHEHHUS, COJIEpKalue OOBIYHO CYJb(orpons-
BOJHBIE. B cMecH ¢ HEKOTOPBIMH COJISIMH MHHEPATbHBIX KUCIOT (pochopHOM, CEpHOH, Yroib-
HOM) 3TH PO LyKThI nosryunsan HazBanue CMC. MX mpou3BoCTBO HENIPEPHIBHO Pa3BUBAETCA.
2.I'mapupoBanue >kupoB(TUaporeHusanus).B peakiuio ruipupoBaHusi BCTYIAIOT KUJIKUE YKHUPHI,
coJiepKaIife OCTaTKW HEMpEeeIbHBIX KUCIOT. Peakius ruipupoBaHusi- MPUCOCIUHEHUE BOO-
poia Mo MECTy paspblBa JABOMHBIX CBs3eW. B pesynbTaTe )UAKHWN KMp MPEBPAILACTCS B TBEP-
Iblii. Peaknus naet npu HarpeBaHWy B MIPUCYTCTBUU KAaTalu3aTopa.

3ananmue 1. [IpounTaiite MaTepran U COCTaBbTE KOHCIIEKT, OTPA3UTE TAKKUE BOMPOCHI KaK OIpe-
JieJieHue KUPOB, KilacCu(UKalnio, CBOICTBA, IPUMEHEHHE

3ananme 2.JIponenaiite clienyrOMMi OMBITHI:

Omnwit 1. JleiicTBue nnankaTtopa (peHondranenHa) Ha pacTBOP MbllIa M CTUPAIBHOTO TIOPOIIKA
K 1-2 mi pacTBOpa MbLTa ¥ CTUPATIBHOTO TIOPOIIIKA B OTAEIBHBIX MPOOHUpKax 700aBbTE MO 2 Karl-
i gperondTanenHa. OTMeTbTE OKpacKy pacTBOpoB. CaenaiiTe BIBO, KAKOE M3 MOIOIIUX
CPEICTB JIy4Ille UCIOIb30BaTh JIJIsl CTUPKU TKaHEH, YyBCTBUTENbHBIX K IIENIOUU (HapuMep,
HIEPCTSHBIX)

OmnbiT 2.CpaBHEHNE MOIOIIMX CBOMCTB MblIa M CTUPAJILHOTO TOPOIIKA B XKECTKOM BOJE.

B nBe npobupku Hamneiire mo 2 M1 %KecTKOM BOJbI (pacTBopa cojeil Kaiblus). B oaHy npobupky
no00aBbTe MO KaIJIsiM pacTBOP MbLIA, a B IPYTYIO paCTBOP CTHpaAIbHOro nopoiika. [Tocne BHece-



HUS KOKJON KaIuli COAep >KUMoe poOUpoK B30anThIBaiiTe. B kakoM cityyae mpuxoauTCs MpH-
0aBIATH OOJIBINIE pacTBOPA Uit 00pa30BaHMs yCTOUNBOI neHsl? Kakoii mpenapar He yTpauuBa-
€T CBOE MoIoIIEH crtocoOHOCTH B jkecTKo Bone? [louemy?

CnenaiiTe BBIBOA O CPaBHHUTEIBHBIX CBOMCTBAX MbLIa M CTUPAJIBHOTO MOPOIIKA B KECTKOU
Bozie. KTo u3 HUX umeeT OoJiee CHIIbHYIO 1IEJI0UHYI0 peakinio? Kak 3To BiIMsieT Ha CTUPKY U3/€e-
Uil U3 pa3nuuHbIX TKaHei? Cnenyete jau Bl pu cTupke cBOMX BelLIEH peKOMEHIAlUU IPOU3-
BOJIUTEJICH MOIOIIETO Cpe/icTBA?

KonTpoasHblii Bonpoc, YTo Takoe KeCTKOCTh BOJBI?



IIpakTH4eckoe 3ansaTHe Nel3
Tema: IHoaucaxapuabl. CpaBHUTE/IbHAs XaPAKTEPUCTHKA KPAXMaJia M LeJLII0JI03bI.
Hennb: [T03HaKOMUTBCS C KPaXMAJIOM U LEJUIIOJIO30H KaK IPEICTaBUTEIIIMU IT0OJIUCAXapUI0B, UX
CTPOEHHEM, CBOMCTBAMM, IPUMEHEHHEM.
3narTb: CTpoeHue, CBONCTBA, HAXOXKJEHHUE B IPUPOE KpaxMalla U LEeJIIF0JI03bI.
YMeTh: CpaBHUBATh CBOMCTBA Kpaxmalla M LEJIIH0II03bl, 0000I1aTh U €1aTh BHIBOIBL.

Oo6opynosanmue: ['abpuensn O.C. Xumus 10 ki1 6a30BbIii ypoBeHb. YUeOHUK 7151 00111€00pa3o-
BaTeNbHBIX yupexaeHuid. M., «/Ipoda»,2015.
Kpatkue TeopeTrnyeckue cBeeHHs

VYTIeBoIbl — MPUPOIHBIC COSTUHEHUS. SIBISSICH OCHOBHBIM KOMITOHEHTOM IHIIH, YTIEBOIBI
MOCTABJISIIOT OOJIBIIYIO YacTh SHEPTHH, HEOOXOIMMOM IS KU3HenesTeIbHOCTH. HekoTopsie yr-
JICBOJIBI BXOJISIT B COCTAB HYKJIGMHOBBIX KHCIIOT, OCYIIECTBISIFOIIMX OMOCHHTE3 Oenka U Tepesa-
9y HACJICZICTBEHHBIX TPU3HAKOB. YTJIEBOJABI MIMPOKO PACIPOCTPAHEHBI B NPHPOJIE W WUTPAIOT
OOJIBIIYIO POJTb B OMOJIOTHUECKUX TPOIIECCaX KUBBIX OPTaHU3MOB U 4eloBeka. K HUM OTHOCHT-
csl, HallpuMep, BHHOTPAIHBIA caxap WU TIIOK03a; CBEKJIOBUYHBIN (TPOCTHUKOBBINA) caxap HITH
caxapo3a, KpaxmaJj U IeJUTFII03a | Jp.

Bce yrneBonpl noapasnensatorcss Ha e Oonpiive rpynnsl. [lepas oObenuHseT npocrei-
IIMEe caxapa- MOHOCaXapu/bl, KOTOpPbIE HE CIIOCOOHBI MOABEPIaThCs TUAPOIN3Y, C 00pa3oBaHUE
UHBIX, elle 0ojiee MPOCTBIX MOJEKYJ yriaeBoJoB. CI0XKHBIE YIJIEBOABI CIIOCOOHBI I'MIPOJIN30-
BaThCsl ¢ 00pa30BaHMEM MOHOCAXAPUIOB.

Kinaccndukanus yriieBoaos

/ yrﬂeBO}lbI \

MoHocaxapuabl CJ10:kHbBIE YI1€BOABI.

Terposbl IlenTo3bl I'ekco3bl Ousurocaxapuasl  Iloamncaxapuasl

Mosexyibl yriaeBO0B UMEIOT CIIOXKHOE cTpoeHue. OCHOBHBIM CIIOCOOOM 00pa30BaHUs yTJie-
BOJIOB Ha 3eMJie sIBIseTCs (POTOCHHTES.

3apanme: IlpouuTaiiTe MaTepuan yueOHUKA U TalTe CPABHUTEIIBHYIO XapaKTEPUCTHKY
Kpaxmaiy U 1esnoso3e. B pabore oTBeThTE Ha CeAyIOUINE BOIIPOCHI:

1.opmyrna kpaxmana U HEeJUTFOJIO3bI

2.HaXOXJICHUE B MPUPOJE

3.¢u3ndeckue CBOWCTBA (arperaTHoe COCTOSIHUE, IIBET, BKYC, 3aI1ax, paCTBOPUMOCTH B BOIE)

4.CtpoeHue kpaxmaia U IeJITI0I03bI (U3 OCTaTKOB, KAKOTO MOHOCAaXapHjia MoCTpOeHa Mak-
POMOJIEKYJIa KpaxMaJla U LEJUTF0JI03bl, MOJIEKYJISIPHAs Macca, CTPYKTypa MOJIEKYJIBI Kpaxmaa u
KJICTYATKH )

5. Xumuueckue cpoiictBa: CyMMapHO€ ypaBHEHUE TUAPOJIN3A U1l KpaxMalia U LEJUTHJIO3bI,
YCJIOBHS IPOTEKAHUS TUIPOJIA3a U €r0 CTYIEHUYAThIN XapakTep; KaueCTBEeHHAs peaklus Ha
Kpaxmall, 00pa30BaHUE CIOKHBIX 3()UPOB LIEIUTIOJIO3bI C HEOPTaHMUECKUMU U OPTraHUYECKUMU
KHCJIOTaMHU.



6.HpI/IMCHeHI/Ie KpaxmaJia U HCJUTFOJIO3bI.

PaGoty BbIONHUTE B BUE TAOIUIIBI

Kpaxman Hemnmrono3a (kiaeTyaTka)

[Tpu 3amonHeHNN TaOIUIIBI BOCTIONB3YUTECh YYEOHMKOM 10 OpraHndeckoi xumuun 10K1.
CnesaiiTe BHIBOJ O CXO/ICTBE M Pa3/IMYUH CTPOEHUS U CBOICTB KPaxmMaJja v 1e/JII0J103b]

KoHTpoJibHbIE BONIPOCHI:
1.Kakue BemiecTBa OTHOCATCS K YIJIEBOJAM U IIOYEMY MM JIAHO TaKOe Ha3BaHUE?

2.BbI, BEposATHO, 3HAETE, KaK KpaxMalsT 6enbe. Kak Obl BbI OOBSICHUIIN CMBICI 3TOW OTIEPaIlUH C
MTO3UIUH MMOTYUCHHBIX 3HAHUHA O KpaxMaJie, ero ClIOCOOHOCTH K THAPOJIN3Y, JEKCTpUHAX?
IIpakTyeckoe 3ansaTue Nel4

Tema: I'eneTn4yeckas CBA3b MeKAY KJIACCAMH OPraHUYECKHX COCAUHEHH I

Ieab: YCTaHOBUTH TEHETUUECKUE CBA3U MEXKY KIIACCAMU OPraHUYECKUX COCAVHEHUH, WIIIO-
CTPUPOBATH UX YPABHEHMSIMU PEAKLUN.

3HaTh: OCHOBHBIE KJIACCHI OPraHUYECKUX COETMHEHUH, TEHETUUECKUE CBSA3H MEXAY HUMU
YMeTh: COCTaBIISITH YpPaBHCHUA peaKuHﬁ, HWITIOCTPUPYIOIIUX TCHECTUUCCKHUEC CBA3U MCKIY
KJIACCaMH OPTaHUYECKUX COCANHEHUN

OobopynoBanmue: ['abpuensn O.C. Xumus 10 ki1 6a30BbIii ypoBeHb. YUeOHUK 7151 00111€00pa3o-
BaTeNbHBIX yupexaeHuid. M., «Ipoda»,2015.

KpaTkue TeopeTuyeckue cBeIeHUA

O3HaKOMUBIITUCH ¢ OCHOBHBIMH KJIACCAMH OPTAaHHUECKHUX COSAMHECHHA, UX COCTaBOM, CTpOE-
HHUEM U CBOﬁCTBaMH, MOKHO CH€JIaTb BBIBOJ, YTO KJIACCbl OPTraHUYCCKUX COC}II/IHCHI/Iﬁ HaXoOsTCA
B POJICTBE JIpYT ¢ ApyroM. Hampumep, U3 alkaHOB MOXKHO IMOJTyYUTh aJIKEHBI ¥ aJIKHHBI H HA000-
POT; OT HUKJIOAJIKAHOB MOKHO nepeﬁTH K apOMaTU4Y€CKUM YIJI€BOAOpPOJaM U T.1. qDYH}IaMeH-
TaJILHOW OCHOBOW OPTaHUYECKUX BEIIECTB CIIYXKAT YIIIEBOIOPOIbI, OT KOTOPBIX MOXKHO
COBEPIINTH NIEPEXO0]T K pa3INYHBIM KJlaccaM OpraHU4eCcKuX coeanHeHnid. Hanpumep, metan -
MPOCTEUIINIA YTJIEBOIOPOJI U3 KiTacca allkaHoB. [Ipu ero XJIopupoBaHUH MOYKHO TIOJTYYHTh
xyopmetaH (CH;Cl),B3anmoielicTBIE 3TOTO BEIIECTBA C BOJHBIM PACTBOPOM IIEJI0UYHN MOTYHaOT
meTtunoBeli criupT (CH3OH). Okucnenne Metanonia NpUBOIUT K MOTYYSHUIO MyPaBbUHOTO ajlb-
JeTU/Ia, a 3aTeM K MyPaBbUHOW KUCIIOTE. Y CIIOBHO 3TO MOKHO BBIPA3UTh CXEMOH:
YrneBoaopoa <> ['anoreHONnpou3BOMAHBIE <> CHUPT <> aNbACTUI <> KHCIOTa
Hanpumep, BbI 3HaeTe, MpH TPUMEPHU3AIMH allETHIICHA MOXHO MOJyYUTh apOMaTHUECKUH yriie-
Bogopoa Oenszon (Ce¢Hs), HUTpOBaHHEM O€H30JIa MONYYAIOT HUTPOOEH3O0J, 3aT€M IO PEaKIUN
H.H, 3ununa — anuwnnH. Takux MpUMEpOB U3 Kypca OpraHMYeCKOW XUMHH MOKHO HPHUBOIUTH



MHOT0. pa300paHHbIE MPHUMEPHI CIyXKaT J0Ka3aTeIbCTBOM TINIyOOKOW B3aMMOCBSI3U MEXIY
KJIaCCaMM OpPTaHMYECKUX BellecTB. [IoHMMaHue 3TON B3aUMOCBSA3U IIO3BOJIUT YSACHUTH CYIIIHOCTh
MPOIIECCOB MPOUCXOAINIMX B MPHUPOJE, HA MPOU3BOJACTBE, B ObITY. OcCyIlecTBIEHHE MHOTHX
IIPOLIECCOB, HAIIPaBJICHHBIX HAa IMOJyYE€HHUE COBPEMEHHBIX MaTepuaioB, TpeOyeT B KaueCcTBE HC-
XOJITHOTO CBHIPbsS YIJIIEPOAOCOAEpKAIKX BelecTs. [[oaToMy HalMume TakuxX NMPUPOIHBIX MCTOY-
HUKOB KakK yroJib, He(pTh, IPUPOAHBIN I'a3, 00ECIEUNBAET YCIEIIHOE PEUICHUE 3aauu 110 Peau-
3alUH POLECCOB MOJYYEHUSI MHOTHX COBPEMEHHBIX CHHTETUYECKUX MaTEPUAIIOB.

3apanue 1.CocTaBbTe ypaBHEHHUs peaKUUi IIPU MOMOIIH, KOTOPBIX MOKHO OCYIIIECTBUTH CIENY-
IOILIIHAE MTPEBPALICHUS. Y KaKUTE yCIOBUS POTEKAHUS PEAKIM U HA30BUTE BEIECTBA:

Anerunen —® YKCYCHBIH albIeru—p YKCYCHas KUCIIOTA —p MOHOXJIOPYKCYCHAsI
KHCJIOTa
DTaHon l

\ aMUHOYKCYCHasl K-Ta

OTHJIACTaT

3ananue 2./lana cxema:

Ankunbsl — ApeHbl— HuTpocoenuHeHuss —p AMUHBI
CocraBbTe ypaBHEHUS PEAKIMM, UIUTIOCTPUPYIOIIUE 3Ty CXEMY.
KoHTpoJbHbIii Bonpoc

Kaxum 06pa3oM MOKHO MOTY4YHUTh U3 3TaHa 3TUJIOBBIN ciupT? HanuinuTe ypaBHeHUs peakiuuil 1
YKQKUATE YCIOBHSI UX ITPOTEKAHUS.

Caenaiite BBIBOJ O MpOJIeIIaHHON padoTe.

IIpakTnyeckoe 3ansaTue NelS
Tema: Penienue pacueTHbIX 32124
Heas: Pemate npocreiiiue 3a/1a4u, CBI3aHHbIE C pacu€TaMHU 110 YPaBHEHUIO PEaKklUu, pa3-
BHUBATh NPEJICTABIICHUS] O OCHOBHBIX XUMHUYECKUX MOHATHSIX.
3HaTh: OCHOBHBIC XUMHUYCECKHE OHSATHS
YMeTh: IPUMEHATD MOJTYYEHHbIE YMEHHS U HABBIKU IIPU PELICHUU PACUETHBIX 3a7a4
Odbopynosanmue: [1.C /I.11.MenneneeBa
KpaTtkue TeopeTnueckue cBeleHUs:
1.Ko1nuecTBO BelecTBa.
XapakTepus3yeTcsi YUCIOM CTPYKTYPHBIX 4acTHI (ATOMOB, HOHOB, MOJIEKYJI U T.J.), COJIEpHKa-
IIUXCS B CUCTEME. 3a equHUIly KoimuecTBa BemecTBa npunit MOJIb
KonmuecTBo BemiecTBa onpeaenseTcs mo Gopmyie:

n (X) =N(X) / Na, rne
n(X) - KoamuecTBO BemecTBa X (MOJb)
N(X) — gncno yactur X



N4 — nocrosiHHast ABorapo, passas 6,02 * 10 * moip ™!
b 2

1. Moasipnasi macca BemectBa M (X) — 3TO OTHOILIEHHE MacChl BEIIECTBA K KOJMYECTBY Be-
LIeCTBA:
M(X) = m(X) / n(X), rae
m (X) — Macca BemecTa (T, KT)
n(X) — KOJTMYECTBO BEIIECTBA (MOJIb)
EnuHutp! n3sMepeHust MOJIIPHOI Macchl — I/MOJIb WM KTI/MOJb. MoJsipHasi Macca BellecTBa,
COCTOSIIIIETO U3 MOJIEKYJI, YUCJIIEHHO paBHA OTHOCUTEILHOW MOJIEKYJISIPHOI Macce 3Toro Belle-
CTBa
4.Moasipublii 00beM raza (V) — ocTosTHHAs BeTWYNHA JIJIs JTI000TO0 Ta3a IPH HOPMaTbHBIX
ycnoBusix (H.y.) (naBnenuu 101 325 I1a u remnepatype 273 K) coctaBnsier Vi =22,471/MOJIb.
IIpumep
Boruncnute 06beM XJ10pa, KOTOPBIA OTpeOyeTCs 171 MOJTHOTO XJIOPUPOBAHUS 511 MeTaHa?
YcnoBus HOpManbHBIE.
aHo:
V (CH4) =5n
H.y.
Haiit:_V(Cl,)
Pemenue
CH, + 4Cl, = CCl, + 4HCI

KonnuecTBo BelecTBa METaHa [0 YPAaBHEHUIO peaklnu -1 Mo, Xja0pa — 4 MoJib, CII€I0BATEIb-
HO, /17151 TIOJIHOTO XJIOpUPOBaHMA | MOJIb MeTaHa HEOOXOMMO 4 MOJIb XJIOpa.

5 TUTpoB MeTaHa coctast: Si/ 22,4 n/moinb = 0,223Mo11b

Xnopa notpebyetcs B 4 pasza 6omnbiie, T.e.0,892Mob. 1MOIB 1000T0 raza mpu HOPMAaTbHBIX
YCIIOBUSX 3aHUMAET 00beM 22.4 1/Momb. 910 coctaBut 19,981

Otget: O6Bem xsopa paBeH 19,98 nutpa

3apanue Nel. Beruncnure Maccy kapOuaa amfOMUHUS, HEOOXOAMMOTO JIJISl TIOJTy4eHHsST MEeTaHa
oovemMoM 6,721 (H.y.)

Jlyi HanucaHus ypaBHEHMsI peakliu, BOCIIOIb3YyHTECh CBOMM KOHCIIEKTOM WM Y4EOHUKOM
10ks1. « Oprannueckast xumus». CMm. Temy « Ankassl. [lonydeHue aakaHoB»

[Ipu Hanuuy cBOOOAHOTO BPEMEHH BBITIOJIHUTE CIEAYIOLIEe 3aJaHHe:

Boruncnute maccy Opoma, koTopasi moTpedyercs Uil IPUCOESUHEHMS K 3TUIEHY 00beMoM 6,721
(Hy.)

KoHTpoJbHbIii Bonpoc

Kakwue ycnoBus cunrarotcs HopMaiabHbIMU? BermomauTe U3 Kypca GU3UKU Kak MEperTH OT J1aH-
HBIX YCJIOBHM K HOPMaJIbHBIM U HA00OpOT.

CdopmynupyiiTe BEIBO O IPOJICITAaHHON padoTe.

JlabopaTopHnasi padora Nel

Tema: Peakuum MOHHOrO 00MeHa
ean padoThl: [ToHUMaTh CYIITHOCTH pEaKIMii HOHHOT'O OOMEHA M YCJIOBUHN UX MPOTEKAHMUS,
MPUOOPECTH MPAKTUIECKUIA HABBIK B IPOBEICHUH PEAKIMl HOHHOTO 0OMeHa, 0OTpaboTaTh Ha-



BBIKH DKCIIEPUMEHTAIBHON PabOTHI, COOIII01asl TPaBHIIa TEXHUKH O€30MacHOCTH MpH paboTe B

KaOMHEeTe XUMHUH

3Hath: [IOHATHS «3IAEKTPOIUTY, «INEKTPOIUTHUECKAS TUCCOLUALUS», PEAKIIMH HOHHOTO

oOMeHay, CHIIBHBIE B CIa0bIe 3JICKTPOIUTHI, 00OpaTUMBIC U HEOOPATUMBIC PEaKIINH, YCIOBUS UX

MPOTEKAHUS.

YMeThb: 3KCIEpUMEHTANIBHO paboTaTh, COOJII0/1asl IpaBUila TEXHUKU O€30MacHOCTH NP paboTe B

KaOWHETEe XUMUH; COCTABJIATh YPABHCHHSI PEaKIIUi B MOJICKYJIIPHOU U MOHHOH opme
KpaTtkue TeopeTnueckue cBeJIeHuUs1

Baxkneiiiee MecTo cpeir BOJHBIX PACTBOPOB PA3IMYHBIX BEIIECTB 3aHUMAIOT PACTBOPHI AJICK-

TPOJIUTOB.

DJIEKTPOJIUTHI - 3TO BeleCTBA, BOJHbIE PACTBOPbI WJIH PACIIABbI KOTOPBIX MPOBOJAST

JIEKTPUYECKHH TOK.

K snexTponuraM OTHOCSTCS COJIM, KUCIOTHI, OCHOBaHMS. B 3THX BelecTBax UMEIOTCSI HOH-
HbIE WJIA KOBAJICHTHBIE NOJIApHBIE CBs3U. [Ipy M1aBiaeHNU WM paCTBOPEHUH 3THX BEILLECTB B
BOJI€ HOHBI IPUOOPETAIOT MOABUKHOCTh BCJIE/ICTBUE PA3PYIICHUS KPUCTAIINYECKON PEIIETKH.
Pacnax 3J1eKTPOJIMTA HA MOHBI MO/ AeCTBHEM MOJIEKYJ MOJSIPHOTO PACTBOPUTEJISA
( HampuMep, BOAbI) HA3BIBAETCS JIEKTPOJTUTHYECKOH TN CCOHAIIUEH.

BaxHbIM MOHATHEM TEOPUH JTUCCOLUALIMU SBIIAETCS CTENeHb JUCCONNALMMN.

Crenenpro AUCCOLMAIINY ¢ HA3bIBAETCS OTHOILICHHUE YHCIa MOJIEKYJ, paclaBIINXCs HA HOHBI K
o0IIeMy YHCITy paCTBOPEHHBIX MOJIEKYI. DIEKTPOIUTHI CO CTETICHBIO TUCCOLUAIIMU OOJIbIIIe
30% 0ObIYHO HA3BIBAIOT CHJIBHBIMH, CO 3HaYeHUsIMH OT3 10 30% - cpennumu, meree 3% - cjia-
ObIMH. K CHIIBHBIM 3JIEKTPOJIMTAM OTHOCSITCSA OYTH BCe coi, cuibHble kucnoTel (HCI,
HNO;,H,SO,4paz6., HC1O4, HI u T.1.) u HekoTopsie ocHoBanus (LiOH, NaOH, KOH, Ba(OH), )
U T.J.

MHorre XuMH4YeCKHe peakIui NPOTEKAIOT B BOAHBIX PACTBOPAX C YUACTHEM IICKTPOIUTOB.
[TockoabKy RJIEKTPOIUTHI B paCTBOpPax 00pa3yroT HOHBI, TO TAKHE PEAKI[UU HA3bIBAIOT peaKIu-
SIMA MOHHOTO 00MeHa. X CylIHOCTh BBIPAXalOT C MOMOIIIbIO, TAK HA3bIBAEMbIX HOHHBIX
YPABHEHHUIA.

Bo3MOXHOCTh IPOTEKAHUS PEeAKIIHA MOHHOTO 0OMEHA 3aBHCUT OT CHITBI DJIEKTPOJIUTOB U UX
pactBopumocTH. [IpakTrueckun HeoOpaTUMOPEAKIIMK HOHHOTO OOMEHa UYT, €CIIU MPOUCXOIUT
CBSI3bIBAHHE MOHOB B 0CAJI0OK MaJIOPACTBOPUMOTO JIEKTPOIUTA, B MOJIEKYJIbI CJIa00IUCCOLIUNPY-
FOLUX WJIM ra3000pa3HbIX BEIIECTB.

Ilepen npoBenenneM padoTbl 03HAKOMBTECH € IPABUJIAMM 10 TEXHHKe 0e30macHoCTH!
OO6opynoBaHue: MTATUB, MPOOUPKHU

PeakTHuBbI:

IIpubopsbI U peaKkTUBBI:

1.PactBop cynbdara meau (II) CuSO4

2.PactBop XxJ0puaa Kaablus CaCl,
3.PactBop ruapokcuaa Hatpusi  NaOH
4.PactBOp HUTpaTa Oapus Ba(NO:s),
5.PacTBOp KapOoHaTa HaTpUS Na,COs
6.PacTBOp cepHOI KUCIOTBI H,SO4

Xoxa padoTsbl
OnbiT 1.Peakiinn oOMeHa MKy pacTBOPaMHU AJIEKTPOJIUTOB, HAYyIIHE ¢ 00pa30BaHUEM OCaJIKa:
a) B npoOupky nHaneiire 1 mn cynedara menu (I1) u 1ob6aBbTe pacTBOp TUAPOKCHIA HATPHS JI0
o0Opa3oBaHUs OCaaKa.



6) Bo Bropyto npobupky HaielTe pactBop cyiabdata meau (II) u nob6aBbTe pacTBOp HUTpaTa Oa-
pus. Uro Habmonaere?

B) B Tperbio mpobupKy HanelTe pacTBOp HUTpaTa 6apus U 100aBbTE PACTBOP CEPHOM KHCIOTHI.
OnpIT 2.Peakiuy MOHHOTO  OOMEHa MEX/y PacTBOPaMH JJICKTPOJIUTOB, UAYIIHE C 00pa-
30BaHUEM ra3a

B unctyro npobupky Haneiite 1 M pacTBopa kapOoHaTa HaTpHs U J0OABbTE PACTBOP CEPHOMI
kucnoTsl. Uro Habmonaere?

Pe3ynbTaThl ONBITOB 0POPMUTE B BHJIE TAOTHUIIBL.

Kpatkoe onucanue oneita | Habmionenust | YpaBHeHus peakuuii

YpaBHeHUsI peaklnii 3aMUIINTE B MOJICKYJISIPHOI, HIOHHOW U COKpAIIeHHON HOHHOM (opme.
CdopmysmpyiiTe BbIBO, OTBETUB Ha CIEAYIOIINE BOIPOCHI:
1.B uem 3akitouaeTcs CyIIHOCTh peakinii HOHHOTO oOMeHa?
2.KakoBbI yCIIOBHSI TEUEHUS peaKIii HOHHOTO 0OMeHa, WAYIIMX /10 KOHIIa (HeoOpaTHMble
peakuuun)?

KouTtpoJbHbIe BOpoChI

BrinmonHuTe 3a1aHue ¢ BBIOOPOM OTBETA:

A.Xnopun menu (I1) B BOJHOM pacTBOpE MOKET pearupoBaTh:
1.NaNO3

2 MgS0O4

3.KOH

4 HBr

b.B BogHOM pacTBOpe pearupyroT MeKIy co0oii:

INaCl u Ba(NO3)2

2. KOH u Na2S0O4

3.HClu Zn (NO3)2

4. CuSO4 u KOH

B.B BogHOM pacTBOpe pearupyoT ¢ BbIACJICHUEM rasa:

1. Na2CO3, CaCl2

2. FeSO4, NaOH

3. NaCl, HBr

4. NaHCO3, HNO3

OtBet odopmurTe:

A b B

JlaGoparopnas padora Ne2



Tema: dakTopskl, BJAUAIOIINE HA CKOPOCTH PEAKINH
Hean: [TonTBepIUTh SKCIIEPUMEHTANILHO, BIUSHUS HA CKOPOCTh PEAKIINHU TaKUX (aKTOPOB KakK
TeMIlepaTypa, KaTaJlu3aTophl, IPUPOJIa PEarupyIouX BEIIeCTB, KOHIEHTpAIHs, OTpadoTaTh Ha-
BBIKH DKCIIEPUMEHTATIBHON PabOTHI, COOJIIOIast IPABIIIA TEXHUKH O€30TIACHOCTH IPH paboTe B
KaOMHETE XUMHUH
3uath: [IoHATHS «CKOPOCTh XUMHUECKOU PEAKIINIY, «KAaTaTN3aTOPh», BIMSIHUE HA CKOPOCTh
peaKIMK pa3InyHbIX (PAKTOPOB.
YMeThb: 3KCIepUMEHTAIbHO paboTaTh, COOJI0/1asl paBUiia TEXHUKU O€30MacHOCTH NP paboTe B
KaOWHETEe XUMUH; TIPOBOIUTH HAOIOCHHSI, 0000IIaTh U IeIaTh BHIBOJIBI.

KpaTkue TeopeTuyeckue cBeeHUs
Opna 13 0COOCHHOCTEN XMMHYECKUX PEaKIUi 3aKJIF0YaeTCsl B TOM, YTO OHU IIPOTEKAIOT BO
BpeMeHH. OJJHU peakluy MPOTEKal0T MEVIEHHO, MecsllaMu (KOppo3Husl JxKenesa), Apyrue 3a-
BEPIIAIOTCS 32 HECKOJIBKO HEJENb (CIUPTOBOE OpPOKEHHE IIIOKO3bI), @ HEKOTOPbIE peakluu
MIPOUCXOJIST MTHOBEHHO (B3pbIBHI). Pa3ien XxuMuu, u3ydaroniiii CKopocTd XMMHUYECKUX peakiui
Ha3bIBAECTCSI XMMHY€CKON KHHETHKOM.
CkopocTh XUMHYECKOIl peakuu onpeiessieTcss H3MeHeHHeM KOJIM4ecTBa BellecTBa
pearupyouux BeuecTB WM NPOJAYKTOB peaKliH 32 eIMHUILY BpeMeHH B eJUHNLEe 00beMa
(roMoOreHHbIe CHCTEMbI) WIN HA eJUHUIE IOBEPXHOCTH (VIS TeTEPOreHHBIX CHCTEM)
CKOpOCTh peakiiy 3aBUCUT OT MPUPOJIbI PEATUPYIOLINX BEIIECTB U OT YCIOBUM, B KOTOPBIX
peakius nporekaer. BaxkHeMnMu U3 HUX SBISIIOTCA: TeMIIepPaTypa, KOHUEHTPalusi, HAJIn4ne
KaTajauzaropa. Ha ckopocTh peakiuu ¢ ydacTueM TBEP/bIX BEIIECTB CUIILHOE BIMSHHE OKa3bl-
BAET CTENECHb U3MEIbUCHHUS.

Haubonee cunbHOE BIMSHHE Ha CKOPOCTH PEAKLMU OKa3bIBA€T MPHUCYTCTBUE B pearupy -
IOIIe CMECH KaTajlu3aTopa — BEIIECTBa, KOTOPOE IMOBBIMIACT (2 MHOTJA U YMEHbIIAET - TOrJa
€ro Ha3bIBAIOT MHTHOMTOPOM) CKOPOCTh PEAKIIMH, HO CaMO HE PAacXOAyeTcs B 9TOM IpoIlecce.
Peakiuu, nmpotekaroiiye B MPUCYTCTBUU KaTalld3aTopa Ha3bIBAIOTCS KaTaIUTHYeCKUMU. Mexa-
HU3M JCWCTBHUS KaTaim3aTopa MOXKET OBITh CaMbIM Pa3HOOOpPA3HBIM U, KaK MPaBUJIO, OYCHb
CIOXHBIM. [[71s1 KaTanu3aTtopa XapakTepHO M30MpaTenbHOE AEeUCTBHE. BoIbIyo poib UTrparoT
Ouosornueckue Karanu3zaTopsl — pepMeHTsl. DepMeHTHl 00a1at0T IEIbIM PSIOM crieruduye-
CKMX CBOMCTB, OHM 00JIaJjal0T HaWOOJIbIIEH AKTHUBHOCTBHIO TPHU TEMIIEPAType YEIOBEUECKOTO
Testa. IIpy NOBBIIEHAN TeMIIepaTypsl Bbiie 50° OHU paspyIIarTCs.

B nannoit paboTe BBI MpoieNiaeTe OMBITHI, MOATBEPKIAIOIINE BIUSHUE PA3INIHBIX (PAaKTOPOB Ha
CKOpPOCTb peaKLuu.

Ilepen npoBeneHueM padoThl 03HAKOMbTECH € IPABUJIAMU 110 TEXHUKe Oe30macHoCTH!
OO6opynoBaHue: MTATUB, MPOOUPKH, CTAKAH C TOPSYCH BOJIOH, JIyIHMHKA

PeakTuBbi:

1.I{usk Zn

2.PactBop cepHoii kuciaotel H,SO4

3.PactBOp ykcycHoit kucnotel CH3;COOH

4.PactBop xnopuna meau(ll) CuCl,

5.Kene3o (;kene3Hast MPOBOJIOKA U XKeJIe3HbIe ONUIIKKH) Fe

6.PactBop nepexucu Bogopona H,O»

7.0xcupn mapranna (IV)  MnO,

Xoa padoTsI



Omnwit 1. [TomecTuTe B 0HY IPOOUPKY KYCOK JKETIE€3HOM MPOBOJIOKH JITTMHON OKoJio 1cM, a B
APYTYIO - HEMHOTO eJIe3HBIX onmIoK. /lo6aBbTe B Kax1yro MpoOHpKy 1o 1 mit xjaopuaa
meau(Il) .Yro nabmromaere?

OmnbiT 2. B ipoOupky HaneiTe 2Mi1 pacTBOpa MEPEKUCH BOJOPOa M BHECUTE TIICIOIIYIO JTyUHH-
Ky, HE TIpUKacasich K ®uakocTu. Yto Habmonaete? Teneps B 3Ty ke NpoOUPKY OMECTHTE He-
MHOTO oKkcuja mapranma (IV) u BHecuTe Tieronyro qydnaky. Yro Hadmogaere? Crnenaiite BbI-
BOJ

OnbiT3.B 11Be mpoOupku MOMECTHUTE 110 OJTHOM TpaHyJie IMHKA. B 0HY mipuieite cepHoit
KHCJIOTHI, a B IPYTYI0 YKCYcHOM. ['1e 6onee nHTeHCcuBHO npoxoauT peakuus? [louemy?
OnbiT4.B 1Be mpoOupku BHECUTE IO OJTHOM rpaHyJie IIMHKA U 100aBbTe IO 1M1 pacTBOpa cep-
HOM KHUCTIOTHI B KK yt0. OHy U3 TPOOHPOK OIyCTUTE B CTaKaH ¢ ropsuerd Bojoi. [1o maTeH-
CUBHOCTH BbIJIETICHUS ra3a B 00eux npoOupKax clenaiTe 3akifoueHue O BIUSHUN Ha CKOPOCTh
peakuuy HarpeBaHusl.

Pe3ynbTathl ONBITOB OPOPMUTE B BHJIE TAOIUIIBI

Onwucanwne onbita | Habmonenus: | YpaBHeHUS peakiuit

KoHTpoJbHbIii Bonpoc

IIpuBenuTe NpUMEpHI KATATUTUYECKUX PEAKIIUN, UMEIOIIMX BaKHOE 3HAYCHHUE B IPOMBIIIIIIEHHO-
ctu?

Ccdopmynupyiite BBIBOA O BIUSHUM Ha CKOPOCTb PEAKIIMU PA3IUYHBIX (GaKTOPOB.

JlaGopaTopHas padora Ne3

Tema: AM¢oTEepHOCTH HA IPUMepe AJTIOMHUHUA U €ro CoeAUHEeHU
Hean:ITo3zHakoMUThCS ¢ aM(DOTEPHBIMA CBOMCTBAMHM AJTFOMUHUS ¥ €T0 COSTMHEHHH (OKCHIa U
THUAPOKCH]IA),ITOITBEPXKIATh YPABHECHUSIMHU PEAKIIUN.
3HaTh: ampoTepHbIEC CBOMCTBA aTIOMUHUS, €T0 OKCHUJIA U THAPOKCUIA.
YMeThb: 3KCIepUMEHTAIbHO paboTaTh, COOJI0/1asl IpaBUiia TEXHUKU O€30MacHOCTH NP paboTe B
KaOWHEeTe XUMUH; POBOIUTH HAOIIOeHHsI, 000011IaTh U 1eJaTh BHIBOBI.

Kpartkue Teopernyeckue cBeleHUs

AmpoTepHOCTb (OT rped.amphoteros — ¥ TOT U IPYroi) — 3TO CIOCOOHOCTh HEKOTOPHIX BE-
LIECTB, B 3aBUCUMOCTH OT YCJIOBUM MPOSIBJIATH JTUOO KUCIOTHBIE, TUOO OCHOBHBIE CBOWCTBA, T.€.
pearupoBaTh COOTBETCTBEHHO, KaK ¢ KHCIOTaMH, Tak M CO LienodyamMu. AM(OTEpHOMY OKCHIY
COOTBETCTBYET aM(poTepHbIil Tuapokcu, Hanpumep: ZnO - Zn(OH), wim H,ZnO,. AmdoTtep-
Hbl€ TUJPOKCHUJIbI NPAKTUYECKU HEPACTBOPUMBI B Boje. V1 OCHOBHBIE U KHUCIOTHBIE CBOMCTBA
TaKMX TUAPOKCUIOB BBIpAXKEHBbI cl1a00, OHU OJHOBPEMEHHO SIBIISIFOTCS U CIAOBIMU KUCIIOTAMH U
CJIa0bIMM OCHOBAaHUAMU.AMGBOTEPHBIMU SIBJISIOTCS CIEAYIOLIME OKCHAbI 3JEMEHTOB IJIaBHBIX
noarpynn :BeO, Al,O;, Ga,0s, In,0;, T03,Ge,0;, SnO, SnO,, PbO, Sb,0Os, u ap. Im cooTset-
CTBYIOT aM(oTepHbIe THApOKcuabl. TakuM 00pa3oM, aM(pOTEPHBIMU OKCHIAMHU U TUAPOKCHIAMU
ABJISIIOTCS, KaK MPaBUIIO, OKCUbI U THAPOKCHUBI METAIIJIOB, B KOTOPBIX CTENIEHb OKUCJICHUS Me-
tanna +3, +4, uHoraa +2.PaccMoTpuM amgoTepHble CBOMCTBA OKCHUIIOB M THAPOKCHJIOB Ha IpH -
Mepe COeAMHEHUH aTIOMUHUS.



OOopynoBaHue: LTAaTUB ¢ TPOOUpPKAMHU

PeakTuBbI:

1.Xnopun amomunus AlCl;

2.PactBop ruapokcuaa Hatpust NaOH

3.PactBOp cepnoit kuciaotsl H,SO,

Ilepen npoBeaeHuemM padoThbl 03HAKOMbTECH € IPABUJIAMM 110 TeXHHKe Oe30macHocTH!
Xoa padoTsl

Omnwit 1.I1onydyenne ampoTepHOro rUAPOKCHAA ATIOMUHUSL.

B nipoGupky Haneite 1M1 pacTBOpa XJIOpH/Ia ATFOMHHHS OCTOPOYKHO J0OABBTE pacTBOP THI-

pOKcHa HATpUs 10 BbINaleHUs ocaka. [lonydeHHBbIN 0cafoK pa3/ieIuTe Ha IBE€ 4YacTH

OmnbiT 2.K 07HOI yacTu ocazika J00aBbTE€ PacTBOP CEpHOM KUCTOTHL. UTo Habmomaere?

OnbiT3.K BTOpOI yacTu ocajka 100aBbTe pacTBOP I'MIPOKCUAA HATPUS 10 PACTBOPEHHSI OCAIKa.

Pe3ynbTaThl ONBITOB 0POPMUTE B BHJIE TAOTUIIBI

Omnucanue onbiTa | HaGmonenust | YpaBHEHHs peakiuil

VYpaBHeHUsI peakluii 3aUIINTE B MOJIEKYJISIPHOM, IMOJIHOM U COKpallleHHOW HOHHOHU (opMe.
CdopmynupyiiTe BEIBO O IPOJCIAHHON padoTe.
KoHTpoJbHbIii Bonpoc
1. Kaxoe u3 yrBepxnenuii BepHo? «lloHsTHE «aM()OTEPHOCTH» B XMMUHU O3HAYACT:
1. mpeoGmaganHue KMCIOTHBIX CBOWCTB BEIECTBA HAJ OCHOBHBIMH;

2. nposiBJIeHHE BEIECTBOM KaK KUCIOTHBIX, TAK M OCHOBHBIX CBOHCTB;
3. TpOsBIIEHHE KUCJIOTHBIX CBOWCTB
2. HexoTopslit 3eMeHT 00pa3yeT 3 THIa OKCHIOB (OCHOBHBIM, KUCIOTHBIM, aM(OTEPHBIN).
CreneHb OKHCIICHHS DJIEMEHTa B aMPOTEpHOM OKcHIe OyieT:
1) MUHUMaATBHOH  2). MAKCUMAIIbHOM 3). npoMexyTOYHOM; 3.XpoMm B
okcuae xpoma(VI) nposiBisieT cteneHs okuciaeHus: +6. EMy cootBeT- CTByeT:
1) kucnora 2) ocHoBaHue 3) aM(OTEPHBIN THAPOKCHT

JlabopaTopHas padora Ne4
Tema: CBoiicTBa KeJie3a U €ro coeIMHEeHU I
Iean: ITo3HaKOMHUTHCS CO CBOMCTBAMU Kejle3a U €r0 COSAUHESHUN
3natb: CBOICTBA kKeje3a U €ro COeTMHEHUI
YMeTh: 3KCIEpUMEHTAIBHO padoTaTh, COOII01ask IPABHIIA TEXHUKH O0€30TIaCHOCTH P paboTe
B KaOMHETE XMMUHU; IPOBOJIUTH HAOIIOIEHUS, 0000IIaTh U 1e7IaTh BHIBOJIBI.
KpaTtkue TeopeTnueckue cBeleHUs

N3 d- snemeHTOB HaMbOOBIIIEE MPAKTHIECKOE 3HAUYECHNE UMeeT keme30 .Cpean MeTaunye -
CKHX 3JIEMEHTOB K€JIe30 3aHUMAET BTOPOE MECTO TOCIIEC AIFOMUHUS U IO PACTIPOCTPAHEHHOCTH B
3eMHOM Kope cocTaBisieT 4% oT ee Macchl. BaxkHelnue pyabl jKene3a: MarHUTHBIA JKEJIe3HSIK
(MarHeTuT), KpacHbIN jKele3HSK ( reMaTHT), >KeJIe3HbI KonuenaH (muput) U ap. B oObuHBIX
YCIIOBHUSX YHCTOE XKeJIe30 - MATKUMA, KOBKUI METalll cepeOpUCTOro 1BeTa, TSKENbIH (INIOTHOCTh
7,87r/cm’) m tyrommaBkmit (1859° C). sxenme30 MeTamul cpelHel aKTUBHOCTH, HAXOAUTCS B
cepeauHe AIIEKTPOXUMHUYECKOTO psJia HalpsHKeHUH MeTasuioB. JKene3o o0pasyeT OKCHUIbI cOCTa-



Ba FeO u Fe,Os;.Kpome Toro cymecTtByeT JBOMHON OKCUJ XKele3a - jkene3Has okanuHa Fes;Os.
Iuppoxcuner  xenesa Fe(OH), u Fe(OH); sastores cnadbbsiMu anektpoiutamu. Fe(OH),
nposiBiIsieT aM(pOTEpHBIE CBOMCTBA, XOTSI OCHOBHBIE CBOICTBa npeobnanatot. [lpu HarpeBanuw,
0CcO0EHHO B HM3MEIBUYEHHOM COCTOSIHHU JKeNle30 pearupyeT MPAaKTUYEeCKH CO BCEMH HEMeTas-
namu. KoHLleHTpupoOBaHHAs cepHas M a30THAsi KUCIOTHI MACCUBUPYIOT kene30. C pazbaBieHHON
A30THOM M CEpHOM KUCIOTaMH JKEJIe30 B3aUMOJCHCTBYET (CM. B3aUMOJICHCTBUE a30THOM U cep-
HOM KHCJIOT ¢ METaJlaMu). JKeJIe30 pearupyer ¢ pacTBOpaMH COJIEH METaJJIOB, PACIIONOKEHHBIX
B psily HampshKeHU npasee sxenesa. [Ipu 3 ToM 0HO 00BIUHO OKUCTSETCS 10 +2.
OOopynoBaHme: ITATUB ¢ IPOOUPKAMH, CTAKaHBI.
PeakTusbi:
1.2Keneso Fe
2.PactBop cepHoii kucinotel  H,SO4
3.PactBop xnopuna menu(ll)  CuCl,
4. PactBop rugpokcuaa Hatpuss NaOH
5.PactBOp pomanuaa Kaaus KCNS
6.PactBop cynbpdara xenesza(ll) FeSO,
7.PactBop xmnopuaa xenesa(lll) FeCls
ITepen npoBeneHuemM padoTbl 03HAKOMbTECH € IPABUJIAMM 110 TEXHUKe 0€30I1aCHOCTH

Xoxa padoTsbl
OmnbiTl.B3auMopeiicTBue xene3a ¢ CepHON KUCIOTOM.
K HebompI10My KOTUYECTBY JKETE3HBIX OMUIIOK 100aBbTe 1 MII pacTBOpa cepHOM KUCIOTHL. UTo
Habmonaete? OmycTuTe MPOOUPKY B CTAaKaH ¢ Topsiueit Bonoil. Uro Habmromgaere? Kakue BbI-
BOJIbI MOYKHO CJI€JIaTh O CKOPOCTH peaKIuu?
OmnbiT 2.B3auMozeiicTBure xkele3a ¢ pacTBOpaMu CoJIei
Haneiite B mpobupky 1mupactBopa xnopuaa Meau(ll) u omyctute B pacTBOp KeJIE3HYIO CKpeTl-
Ky. Uro Habmonaere?
OmnbiT3.B3auMoeiicTBre coseit xxene3a ¢ OCHOBaHUSIMU
K pactBopy cynbgara xene3za(ll) nob6aButh HEGOIBIIOE KOJIUYECTBO IMAPOKCHIA HATPHUS 10
BBINA/ICHUS OCaJIKa.
Onpit 4.KauecTBennas peakuus Ha noH Fe **
K pactBopy xnopuna xxeneza(Ill) nmoGaBbTe HECKOIBKO Kaledb pacTBOpa pojaHuaa Kanus. YTo
HaOmronaere?
Pe3yibTaThl ONBITOB 3alUIINTE B TAOJIUILY

Onucanue onbiTa | HaGmonenust | YpaBHEHHUs peakiuil

VYpaBHEHUI peakIyii 3alUIINTE B MOJICKYJISIPHOI, TOJTHON M COKPAILIEHHOW HOHHOM (hopMe.
CdopmynupyiiTe BEIBOI O IPOJCIAHHON padoTe.

KoHTpoJbHBIi Bonpoc

B tpex xonbax 6e3 STUKETOK HaxoATcsl pacTBOphI cyibdaTta xene3a(lll), cynsdara Hatpus u
Bona. Kak unenrudunmposars 31u BeniectBa? CocTaBbTe HOHHBIE YPAaBHEHHS PEAKIIHH.

JlaGopaTtopnas padora NeS
Tema: Pemenune s3xcrnepuMeHTAJILHBIX 32/1a4.



Hean: [Tpy moMouM Ka4eCTBEHHBIX PEAKIIUI HAYUNUThCS pACIlO3HABATh MPEJIOKEHHbBIE BElle-
CTBa.
3HaTh: KAUECTBEHHBIE PEAKIIMN HA OCHOBHBIE KATUOHBI K AHMOHBI
YMeTh: IPUMEHSTH 3HAHUS U HABBIKH TSI BBITTOJIHEHUS JTA0OPATOPHOM PabOTHI;
IKCIIEPUMEHTATIBHO Pab0TaTh, COOMIOAAS MPaBUIa TEXHUKHU 0€30MacHOCTH ipu paboTe B Kabu-
HETe XMMUU; TPOBOIUTH HAOIIOeHUS, 0000IIaTh U JIe]aTh BHIBOIBI.

KpaTtkue TeopeTnueckue cBeleHUs
BprI yoke 3HAKOMBI ¢ KaYECTBEHHBIMHU PEAKITUSIMH Ha HEKOTOPBIC KATHOHBI M aHUOHBL. DTH
peaKIy MOXKHO PUMEHSTh JJI PEIICHUS IKCIIEPUMEHTAIBHBIX 3a/1a4 IO XUMUHU. [ BBITIOJ-
HEHUS TOH J1abopaTopHOM pabOTHI BaM MOTpeOyeTcst TabnIla KaueCTBEHHBIX PEAKIIMi Ha KaTH-
OHBI U
Oo6opynoBaHue: MITaTUB, MPOOUPKHU
PeakTHBBI:
1.PactBop ruapokcuna Hatpuss NaOH
Ilepen nmpoBeneHneM padoThl 03HAKOMbTECH € PABUJIAMHU 110 TEXHUKE 0€30MACHOCTH

Xoa padoTsI

3agauya: B Tpex kosnbax 6e3 ITUKETOK HaXOSATCS pacTBOPHI XJIOPHUIa ATFOMUHUS, XJIOPHIA Ke-
neza( 111 ), xmopuna meau (II). ITpu momoru 0gHOTO peakTHBa - THAPOKCH 1A HATPHUS Paciio-
3HAITE 3TH BEILIECTBA.
1.06pature BHUMaHUE HA [IBET MPEIOKEHHBIX PACTBOPOB. [ MaApaTHpOBaHHBIC HOHBI JKeTie3a U
MeJM UMEIOT XapaKTepPYyro OKPACKY
2.IlpennoskeHHbIE BELIECTBA SBIISIOTCS COJIIMH, U BCE OHU PEarupyroT ¢ paCTBOPOM THIPOKCUIA
HaTpus. OOpasyroluecss OCHOBaHHsI HEPaCTBOPUMBI B BOJIC U BBIMAIAIOT OCAIKHU XapaKTePHOTO
1[BETA:
Fe (OH)s- 6yporo uBera; Cu (OH),- sipko-romy6oii; Al (OH)s- 6enoro, pactBopsieTcst B U30bITKE
LIEJIOYH.
Jlnist onipeiesieHust Coieit B TpH YHCThIe MPOOUPKH HajlelTe HEOObIINE KOTMUECTBA UCCIIEAY -
€MBIX BEIIECTB U B KAXKIYIO 100aBbTE OCTOPOKHO PACTBOP THIPOKCHIA HATPUSI 10 BHITIAACHUS
ocajKa.
Pe3ynbrathl onbITOB 0opMUTE B TAOTHILY:

No/Ne | IIet pactBo- | ['mapokcun Hatpus | BemectBo
pa (uBeT ocanka)

—

VYpaBHEeHUsI peakluii 3aUIINTE B MOJIEKYJISIPHOM, ITOJIHOM U COKpallleHHOW HOHHOM (opMe.
CdopmynupyiiTe BEIBOI O IPOJICITAHHON padoTe.

KoHTpoJbHbIi Bonpoc

Kakue peaknuy Ha3pIBarOTCSl KAYECTBEHHBIMU?

JlaGopaTtopnas padora Ne6
Tema: I'mapoJu3s coseit
Heab: MO3HAKOMUTHCS C TUAPOIIU3OM COJIEH, TPOBOIUTH, HAOIOIATh U OMUCHIBATh XUMHUECKUMA
SKCIIEPUMEHT, IPUMEHSATh 3HaHUS U HaBBIKH JIJIS1 BBIITOJIHEHUS 1a00paTOpHOM paboThI



3HaTh: THAPOIN3 CONEN
YMeThb: SKCIIEpUMEHTAIBHO paboTaTh, COOII0Aas MpaBUila TEXHUKH 0€30IaCHOCTH NpU paboTe B
KaOWHETEe XUMUU; TIPOBOIUTH HAOIIOeH!S, 0000IIaTh U IeTaTh BHIBOBI. 3aMIMCHIBATH YPaBHE-
HUS peaKMil Tuapoun3a conei
KpaTkne TeopeTnyeckue cBeeHUs

Boza He TobKO XOpOIIO pacTBOPSIET MHOTHE BELIECTBA, HO U BCTYMAET C HUMHU B XUMUYE-
CKUE PEaKINH, K YUCIIy TAKUX PEAKIUI OTHOCATCS Peakuy OOMeHa. pa3HOBUIHOCTb peaklnii
oOMeHa — THAPOJIN3.

I'mpponns xapakTepeH uisi OpraHM4eCKuX U HEOPTraHUYECKUX coequHeHni. 13 Heopranu-
YECKHUX COETMHEHHI T'MAPOIN3y NOJABEPraroTCs COIH.
I'mapoJns coseilt — 00MeHHAasi peakusi HEKOTOPBIX coJieil ¢ MOJIEKYJIaMU BO/bI, B
pe3yJabTaTe KOTOPOro 00pa3syrrcst ¢Jiado JUCCOUMPYIOIIHE MOJIEKYJIbI MM HOHBI.

CriocoGHOCTH coJielt MoABEePraThCs TUAPOIU3Y 3aBUCUT OT MPUPOIBI HOHOB, 00PA3YIOIINX
COJIb,a TaK)K€ OT PACTBOPHUMOCTH COJIH B BoJie. JIF00yI0 COMb MOXKHO MPEICTABUTh KaK MPOTYKT
B3aUMOJICVCTBUS KHCIIOTHI C OCHOBaHUEM. B 3aBUCHMOCTH OT CHJIBI HCXOJAHOW KUCIIOTBI U OCHO-
BAaHMSI COJIM MOKHO Pa3JeINTh HA YEThIPE TUIIA:
1.00pa3oBaHHbIe CMJIBLHBIM OCHOBAHUEM M ¢J1a00# Kuca0ToM, Harpumep, KNO,, Na,COs,
Nazs
2.00pa3oBaHHbIE CJ1a0bIM OCHOBAHHEM U CHJILHOI KHCJI0TOM, HarpuMmep, AlCl;, NH4NO:s,
FeC13
3.00pa3oBaHHbIEe C1a0bIM OCHOBAHHMEM H CJIA00H KHCJI0TOM, HAIIpUMED,
NH4NO,
4.00pa3oBaHHbIe CWJIBHBIM OCHOBAHHEM H CHJIbHOI KHca0Toi, Harpumep, NaCl, K;SO..
[TepBbie Tpu THIIA COJIEN MOABEPTAOTCS THAPOIU3Y.
1.Conn, 06pazoBaHHBIC CTA0BIMH OCHOBAHUSIMH U CHUIBHBIMU KUCJIOTaMH TTOABEPTAIOTCS THUT-
ponu3y no katuony. Cpena kuciasi.
2.Comnu, 00pa3oBaHHbIE CUIHLHBIMA OCHOBAHUSMHU (ILET0YaMHK) U CIA0BIMU KUCIOTAMHU THIPOIH-
3YIOTCS IO aHUOHY, Cpefia LeI0YHasl.
3.Counn, 06pa3zoBaHHBIE CITA0OBIMU OCHOBAHUSMH U CIIA0BIMH KHCIOTAMH MOTYT THIPOJIN30BATHCS
U TI0 KATHOHY U 10 aHUOHY. pEaKLs CPeJIbl 3aBUCUT OT CUJIbI COOTBETCTBYIOIIMX OCHOBAHUS U
KHCIIOTBI.
I'unponus coneil siBisieTcs 00paTUMBbIM IIPOLECCOM, Ha KOTOPBIH BIUAIOT pa3inyHble (PaKTOphl,
HanpuMep, TeMIieparypa.

a) Coub o0pa3oBaHa cj1a0d0ii KNCJ0TON U cHIIbHBIM ocHOBaHueM (K,S).
IIpu pactBopenun B Boje KoS aucconuupyer
K,S=—2K" + S*.

[Ipu cocTaBieHNH ypaBHEHMH THAPOSU3a B MEPBYIO O4Yepeab HEOOXOIUMO OIpPENECIUTh MOHBI
COJIM, CBSI3BIBAIOIIME HOHBI BOABI B MAaJOAMCCOLMUPYIOIIME COEAMHEHHs, T.e. HOHBI, 00Yy-

CJIOBJIMBAIOIIUE TUJIPOJIU3.
B nanHoM ciayuae MOHBI S* cBsA3bIBalOT KaTnoH H, 06pasys non HS™
S* +H,O=—HS + OH"

YpaBHEHHE T'HIPOJIN3a B MOJIEKYJISIpHOM (hopme



K.S + H,O=—KHS + KOH.
TakuM 00pa3oM, THAPOIU3 COJIH, OOPa30BAHHON CHIIBHBIM OCHOBAaHHMEM M CJIa0OM KHCIOTOM
(takoii, kak K,S) mporekaer no annony conu. M36eitok nonoB OH B pactBope 00yciaoBIuBaeT

IIETIOYHYIO PEAKIHIO CPEIbl B PACTBOPE

0) Coabr  oOpa3oBana  ¢jJadblIM  OCHOBAHMEM W  CHJIBHOH  KHCJIOTOM
(CuCl,, Al(SO4)3).
[Ipu pactBopenun B Boje CuCl, nuccouuupyer
CuCly=—Cu*" +2CI"

Honer Cu** coemunsrorcs ¢ monamu OH™, o6pasys ruapokcomonsr CuOH'. Twapomus conm

OTrpaHUYUBAETCS MEPBOM CTyNEeHbI0, U 00pazoBanue Mosuekysbl Cu(OH), He mpoucxoaur.
Cu* + HOH=—CuOH" + H".
VYpaBHeHME I'HIpOIN3a B MOJIEKYIISIPHON (hopMe 3alHChIBAETCS CIEAYIOIINUM 00pa3oM
CuCl, + H,O=—CuOHCI + HCl.

Takum oOpa3zoM, THAPOJINU3 CONK, 0OPAa30BAHHON CITA0BIM OCHOBAHHWEM M CHIJILHOW KHCIOTOM (B
manHoMm ciaydae CuCly) mporekaer 1o kartuoHy cond. M30biTok monoB H' B pactBope 00y-

CJIOBJIMBACT KHUCJIIYIO PEAKIINIO CPEIBI B paCTBOPE
I[oxa;xeM OKCIICPUMCHTAJIbHO OCYHICCTBJIICHUC T'HAPOJIN3a HCKOTOPLIX coJIeil.

O0opynoBaHme: MTAaTHB, TPOOUPKHU

PeakTHuBbI:

1.PacTBOp nakmyca

2.PactBopsl coneit: kapbonar kanus K,COs, cynbdar nuunka ZnSO,, xnopua Hatpust NaCl.

3.pactBOp eHondranenna

Ilepen npoBeaeHuemM padoThbl 03HAKOMbTECH € IPABUJIAMM 110 TeXHHKe 0€30I1aCHOCTH
Xoa padoTsl

B Tpu npoOupku HaneliTe mo 1 M1 pacTBOpOB KapOOHaTa Kaius, Cylib(daTa HUHKA, XJIOpUAa Ha-

Tpus. Jlo0aBbTe B KasKAyI0 110 HECKOJIBKO KaIleJb JJAKMyca 10 NOSABICHUS OTYETIMBON OKPACKU

pactBopoB. [IoBTOpUTE OIBIT, B35IB BMECTO JIaKMyca pacTBOp peHondTanenHa. CpaBHUTE U3Me-

HEHMsI OKPACKU MHIMKATOPOB U CJIEJIaliTe BBIBOJI O PEAKLIUHU CPEIbl B KaX/I0M CIIydae.

PesynbTaThl ONBITOB 3aHECUTE B TAOIHILY:

Comnu Okpacka MHIUKaTOPOB Cpena

nakmyc | peHondranenn

KapbOoHat xanus

Cynbbar nmuHka

XJI0puJ HAaTpuUs

Hamumure ypaBHeHUS peakiiuii B MOJICKYJISIPHOW U HOHHOU (popMe U cienaiTe BBIBOJ O TIPO/Ie-
TaHHOH padore.
KoHTposbHbIii Bonpoc



W3 npuBeAeHHOTO HIKE TIEPEUHs COJiei BBIOEpUTE T€, KOTOPHIE MOABEPTatOTCS THUIPOIIH3Y:
Al (SO4);, FeCl3, BaCl,, K,S,KNO;.YkaxuTe peakiu cpeibl.

JlabopaTopnasi pa6ota Ne7

Tema: I'eHeTHYecKas CBA3b MEKIY KJIACCAMH HEOPTAHUYECKUX COeTMHEHU
Leab: onpeneuTh TCHETUYSCKUE CBA3H MEXKTY KJIaCCAMU HEOPTAaHHMYECKUX COSAMHCHHM, TI0T-
TBEPAHUTH UX IKCIICPUMEHTAITLHO
3HaTh: OCHOBHBIC KJIACCHI HECOPTAHMYCECKUX COCAMHCHUI U TCHETHICCKUE CBSI3U MKy HHMH.
YMeTh: 3KCHIepUMEHTaNbHO paboTaTh, COOMIOAs MpaBUila TEXHUKHU 0€301aCHOCTH NpU padoTe B
KaOMHETEe XUMUU; MPOBOAUTH HAOI0IeHUs, 0000IIaTh U IeJIaTh BEIBOIBI. 3aMMCHIBATh YpaBHE-
HUS PEAKIMi B MOJIEKYJISIPHOM HOHHOM opMme.

KpaTkue TeopeTuyeckue cBeeHUs

BemecTBa OBIBatOT IPOCTHIE U CIIOXKHBIE. [IpocThie BemecTBa 00pa3oBaHbl aTOMAaMH OJTHO -
ro snemeHTa. K HUM OTHOCSTCS MeTa/uthl U HeMeTautbl. [IpoCThIX BEMIECTB M3BECTHO OKOJIO
400.9T0 YHMCIO B HECKOJIBKO pa3 OoJbllle, YeM YHCIO H3BECTHBIX JJIEMEHTOB, MOTOMY YTO
MHOTHE 3JIEMEHThI 00pa3yIT HECKOJBKO MPOCTHIX BEIIECTB, PA3TMYAIOIIMXCSI COCTABOM HIIU
CTPOEHHUEM. DTO SIBJICHUE HA3BIBAETCS AJUIOTPONUEH, a COOTBETCTBYIOLIUE MPOCTHIE BEIIECTBA —
AJUTOTPONTHBIMU MoauduKanusiMu. CI0KHBIE BEIIECTBA COCTOSAT U3 aTOMOB Pa3HBIX AJIEMEHTOB,
CBSI3aHHBIX MEX]y CO00# MOCTOSHHBIMH (CTEXHOMETPHUUECKUMH) COOTHOIICHUAMU. COCTaB JIF0-
00ro XMMHUYECKOTO COCTUHEHUS SBISIETCS MOCTOSHHBIM M OMUCHIBAETCA XUMHUECKOH (HOpMyIIOii.
OCHOBHLIMI/I KiiacCaMiu HeOpFaHI/I‘-IeCKI/IX COCI[HHGHI/IP'I SABJIAKOTCA OKCHABI, OCHOBAaHHA, KHMCJIOTHI,
coiu. Bce knaccel HEOPraHMYECKHUX BEIIECTB B3aMMOCBSI3aHbI M€HETUUYECKUMHU CBSA3SMU. IJTY
B3aMMOCBSI3b MOXHO BBIPA3UTh CIEAYIOLIEH CXEMOW:

MeTtaJuia «— » Hemerana

OCHOBHOM OKCH]T <+—KHOJOTHBIA OKCHJ

! !

OcHoBanue «—— » Kuciora
Coab < » Couan

Xoxa padoTbl.
Ilepen npoBeneHueM padoThl 03HAKOMbTECH € PABUJIAMMU 110 TEXHUKE 0€3011aCHOCTH

Oo0opynoBaHue U peakTUBBI:



1.Kenezo  Fe

2. PactBop cepHoit kucnoret ~ H2SO4
3.PactBOp ruapokcuaa Hatpuss NaOH
4.PactBop comnsinoit kucnorel  HCI

5. PacTBOp HUTpaTa cepedpa AgNO3
taTuB ans npodUpPOK, NpoOUpPKU
3anaya: J[aHa nenoyka npeBpalieHUM

Kenezo—» Cynbdar xenesa (II) — I'uapokcung —» Xiopun —» Xiopun
Kenesa (II) xenesa(ll) cepebpa
[TponemaiiTe peakiuu, HUTFOCTPUPYIONIUE 3Ty cXeMy. /{1 3TOro B 4MCTYI0 MPOOUPKY ITOME -
CTUTE >KeJe30 W j00aBbTe 1M pacTBOpa cepHoil kucnoTel. Yto Habmogaere? Kak mpoTekaer
peakus? B aTy xe npobupky npuneite 1 Ma pactBopa runpokcuaa Hatpusa. Ocagok, Kakoro
BeTa obpazoBaincsa? K momyyeHHOMY ocaiaky 100aBbTe 1M pacTBOpa COJISIHOM KHCIOTHL UTO
npoucxoauT ¢ ocaakom? JloGaBpTe B pacTBOp 1Mi1 HUTpaTa cepedpa. Uto HabmrogaeTe?
PesynbTaThl ONBITOB OOpMHTE B BHJIE TAOIHUIIBL. YPaBHEHUS PEAKIMA 3aUIINTE B MOJIEKYJISIp-
HOM, TIOJTHOM M COKpaIlleHHON HOHHOU (hopme.

Kpartkoe onucanne HaGmonenuss | VYpaBHeHus peakuuil
OIIbITa

Cremnaiite BBIBOJI O TEHETUUYECKOM CBSI3U MEX]y KJIacCaMU HEOPTaHUYECKUX BEILIECTB

KoHTposibHBIE BONIPOCHI

1.CocraBbTe ypaBHEHUS PEAKIM MMOJIyUEeHUS XJIOpU/a aIFOMUHUSA (HE MEHEE YEThIPEX).
VYpaBHEHUS 3aNTUIINTE B MOJICKYJISIPHOM, TTOJTHOW U COKpAIIEHHOW HOHHOM dopme (TaM, T1Ie ITO
HE0OXOAMMO)

JlaGopatopnas padora Ne8
Tema: KauecTBeHHbIEC peaKIIUM OPraHUYeCKUX BellecTB
Iean padorbl: DKCIIEPUMEHTAIBHO 3aKPENINUTh 3HAHUSA O KAUECTBEHHBIX PEAKIMAX HA OPraHu-
yeckue BemecTBa. PopMHUPOBATH HABBIKU 3KCIIEPUMEHTAIbHON PabOThI, COOI0ast TpaBUiIa TeX-
HUKHU 0€30MacHOCTH B KabuHeTe XuMuu. HayuuThbest MpOBONTH HAOIIOICHUS U J1€1aTh BBIBOBI.
3HAaTh: OCHOBHBIE KJIACCHI OPraHUYECKUX COCTUHEHNH, KaueCTBEHHbIE PeaKLUU Ha (PyHKIHO-
HaJIbHbIE TPYIIIIBI.
YMeTh: 3KCIEpUMEHTAIbHO paboTaTh, COOMI01as MpaBUiIa TEXHUKN 0€3011acCHOCTH MpH padoTe B
KaOMHeTe XUMHHM; TPOBOIUTH HAOIIOCHUS, 0000IATh U AeTaTh BEIBOIBI.
KpaTkne TeopeTnyeckue cBeAeHUA

KauecTBeHHBIE peaKIlK — XapaKTEpHbIE peaklliu, UCTIONb3yeMble ISl UACHTU(DUKAIINU
Pa3IMYHBIX BEUIECTB. DTH PEAKIUU IIUPOKO UCIOIB3YIOTCS IIPU MTPOBEIECHUN KAaU€CTBEHHOTO
aHaJM3a, [EeIbI0 KOTOPOTo SBISETCS ONpeieieHIe HaTurs BEIlecTBa UM HOHOB B pacTBOPax
WIN CMeCSX. AHAIN3 OPraHUYECKUX BEIECTB OTIMYAETCS OT aHAJIM3a HEOPraHMUECKHUX Be-
mectB. CBOMCTBA OPraHMYECKOr0 BEUIECTBA 3aBUCST HE TOJIBKO OT €r0 3JIEMEHTAPHOTO COCTAaBa,
HO Y HaMU4us GyHKIIMOHATIBHBIX rpym. OnpeaeneHue 3TUX TPYII SBISETCS BaXKHOM 3a1aueit
HCCIIEJOBaHUSI OPTaHUYECKOTIO COSAMHEHUSI.



@OyHKIHOHAJIBLHAS TPYNIA — 3TO IPYNIIa AaTOMOB, KOTOPasi 00yc/1aB/INBaeT XapaKTepHble
XHMUYeCKHe cBOiicTBA ((PyHKIMHU) ONPeNeJeHHOI0 KJIAcCa OPraHu4ecKNX COeJUHEeHNH, ee
coepKaLHX

Hannune ¢pyHKIMOHATBHON IpyHIibl — KJIacCU(UKATMOHHBINA MPU3HAK OPTaHUYECKUX CO-
ennHeHui. K kimaccam BelecTB ¢ GyHKIMOHAIBHOM IPpyNIoil OTHOCATCS CHUPTHI U (PEHOIIBI, allb-
JIeTU b, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CJIOXKHBIE 3(UPbI, COETUHEHUSI C AMUHOTPYTIIOH U T.1I.

ObopynoBaHue M peakTHBbI

1.PactBop rimmuepuna C3HS(OH)3
2.PacTBOp 3€1€eHO0ro yas

3.PactBop runpokcuna Hatpuss NaOH
4.PactBop cynbdara meau (II) CuSO4
5.PactBop xnopuna xenesa (III) FeCl3
6.PactBop anpaeruna

TatuB a1t npoOUpPOK, MPOOUPKH, CTAKAH C TOpsTYEH BOJIOM.

Ilepen npoBeneHnemM padoThl 03HAKOMbTECH € MPABUJIAMH 0 TeXHUKeE 0€30MaCHOCTH
Xoa padoTsl
OmnbiT 1. KayecTBeHHas1 peakuusi HA MHOT0ATOMHbBIE CITUPTHI

Bnauane nomyuute ruapoxcua meau (I1I) .Hanetite B mpobupky 1-2 mut cynbdara meau (1) ,mpu-
0aBbTE PacTBOP ILIEJIOYH JI0 MOSIBIICHUS NMPU3HAKOB peaknuu. K o6pa3zoBaBiieMycs ocaaxy
no0aBbTe HEMHOTO TnuliepuHa. OCTOpoKHO BeTpsixHuTe. YTto mpu sToM Habmonaere? Kak mpu
3TOM M3MEHMJIOCH COCTOSTHHE BEIIECTB B MPOOUPKE U KaKUM cTal 1BeT pacTBopa? Kakue npu-
3HAKWU XUMHUYECKOH peakiMi MOKHO OTMETHUTh?

OnbiT 2.KayecTBeHHAs1 peakuusi HA (PeHOIbHbIE COeNHEHH

K pactBopy 3enenoro yas npuseiire 1-2 xammm xnopuna sxenesa (I1I). [Tocrapaiitech 1o6aBuTh
CTPOT0 YKa3aHHOE KOJIMYECTBO, MHAYE HE MOJYYUTHCS XapaKTEPHOTO U3MEHEHUS 1IBETA.

OnbiT 3. KayecTBeHHas1 peakusi HA AJBAECTHIHYIO IPYIILY

B uucryto npobupky npuiieiite k cynabdary meau (I1I) okomo 1 M pactBopa ruapokcuaa HaTpus
(mwenous nomkHa B n30bITKE). Habmoxaiite, yTo 0OpazoBasioch u Kakoro nsera. K ocaaky mpu-
6asbTe 0,5 M1 pacTBOpa alibJerua, NpoOUupKy

B30oMTalTE 10 00pa30BaHNUs CBETIO-CHHETO pacTBopa. CMeck crnabo Harpeiite. Kak n3MeHUTHCS
OKpacka pactBopa’?

Pe3ynbTaThl ONBITOB OPOPMUTE B BHJIE TAOIULIBI

Hazsanue Hao0mroze- YpaBHeHus
onbITa HUSI peaxkiui




[Ipu odopmieHnn otTyera o IpoIeIaHHON paboTe, MOKETE BOCIIOIb30BATHCS YUEOHHUKOM IO
xumu i 10 kiacca.

1.Tema «MHOroaTOMHBIE CIUPTBI», CTP.156 - 158

2. « ®enouby, cTp.169

3. «Anpaeruae», ctp.178

CdopmyaupyiiTe BbIBOI, OTBETHB Ha CIIEIYIOIINE BOIIPOCHL:

1.Kakue ¢pyHKIMOHATBHBIE TPYIIIBI XapaKTEPHBI TSl CIUPTOB, (DEHOJIOB, allbACTHIOB?

2.1Ipu moMoIu, KakKuX peakiiuii MOKHO OMpe6aesIUTh 3TH (PyHKIIMOHAJIbHbIE TPYIIbI?

KonTpoabHbie Bonpochl

1./laHbl BOJIHBIE PACTBOPHI ATAHOJA U ATUIEHIIIMKOISA. Kak SKCriepuMeHTanbHO OTJIUYUTh UX?
2.Kaxkas emie peakiusi HCIOJIb3yeTCs JUIsl 0OHAPYKEHUS aJlbJIerHIHON rpynmbl?

JlaGopaTopnas padota Ne9

Tema: Pemenue ykcnepuMeHTATBHBIX 3a/1a4

Hesan padorsi: Vicnons3ys 3HAHUS O XUMUYECKUX CBOMCTBAX Pa3IMYHBIX KJIACCOB OPraHMYECKUX
COCMHEHUH, IPY TIOMOIIIY KAYeCTBEHHBIX PEaKIfii, pacro3HaTh MPeJI0’KEHHBIE OPTaHHYECKUE
BemecTBa. OTpadaThIBaTh HABBIKH YKCIIEPUMEHTATBLHONW PabOTHI B JIA0OpAaTOPUH, COOITIO1ast TIpa-
BUJIA 110 TEXHUKE O€30MacHOCTH.

3HaTh: KJIacChl OPTraHWYECKHX BEIIECTB M KaYeCTBEHHBIE PEaKIINi HA OPraHMUECKUE BEIIECTBA

YMeTb:IpUMEHATh 3HAHUS Ui PEIIeHUs SKCIIEpUMEHTaIbHbIX 3a1a4. Habmoaars, anHanu3upo-
BaTh U JIeJIaTh BHIBOIBI

KpaTkue TeopeTuyeckue cBegeHHs

Bawm u3BecTHBI KaueCTBEHHBIC PEAKIIMKM Ha OpTaHUYeCKHUe BerecTBa (JlaboparopHas padora Nel),
T.€. BBl MOKETE OIPENEIUTh B pACTBOPE MHOT'OATOMHBIE CIIUPTHI, (DEHOI, AlIbJETU/IBI, YKCYCHYIO
KHCJIOTY, Kpaxmall.

Tab6muna 1
Knacc opranuueckoro  PeakTuB Julst onpeaeneHus [Ipr3HaK peakuu
COEIMHEHHUSI
MHOroaToMHbIe CIUPTHI {CBEKEOCAKICHHBIN TMIPOKCU PacTBOopeHue romy6oro ocaika ruj-
(atunenrnukonp, rau- | menu(ll) B cunpHomenounoi cpe- | poxcuna menu(Il) u o6pazoBanus
LIEPUH) ne pacTBopa SIpKO-CHUHETO LIBETA
C,H4(OH), —sTunenrim-
KOJIb
CsHs(OH)s-rnuniepun
Denon CcHsOH | .pacTBOp Opoma (OpomHast Boga)  beunsblif ocanok 2,4,6-Tpudpompeno-
D xmopu xkenesa (111) na
PacTtBOp ¢uoneroBoro 1pera
(Denouat xenesa (111)
AJbaeTuIbI | Peakuus « cepeOpsHOTo 3epKana» BepKalbHbIN HAJET HAa CTEHKaX
P CBEKEOCAKICHHBIN THAPOKCHU]] cocyna
menu (I1) B cuibHOIIEIOUHOM cpe- DOpazoBaHue OcaKa KPacHOTO
Jie IPY HarpeBaHUH nBera okcua meau(l)
:LIQO
Kap6oHOBbIE KMCIOTBl  {DTHOIIEHHE K HHAUKATOPY Jlakmyc MeHsIeT LBET ¢ (uoe-
TOBOT'O Ha KPacHbIN, METUIIOPAHK
C OPaHXEBOI'0 Ha PO30OBBIN
Kpaxman PactBop Hoga J2 CuHee okpallvBaHUe, UCUE3A0IIee




Ce¢H1005)n IIPY HAarPEBAHUU U BHOBB I1OSIB-
JSIIOIIEECs P OXJIAXKICHUN

O0opynoBanue u peakTuBbl: LLITaTHB 1 TPOOUPOK, MPOOUPKHU

1.PactBOp nakmyca

2.PactBop ruapokcuaa Hatpust NaOH

3. PactBop cynbdara meau (II) CuSO4

ITepen npoBeneHuemM padoTbl 03HAKOMbTECH € IPABUJIAMM 110 TEXHUKe 0€30I1aCHOCTH

3apava: mox Homepamu 1,2,3 1aHbI BellecTBA — IJIMLIEPHH, YKCYCHAs1 KHCJI0TA, 3TaHoJ. Ilpn
MOMOIIY KAa4eCTBEHHBIX PeaKIuii pacno3HaiTe 3TH BelllecTBa.

Xoa padoThl
1.0Onpenenenue ykcycHol KUCIOThI. O HAIMUUU YKCYCHOM KMCIIOTBI CBUAETEILCTBYET XapaKTep-
HBIN 3amax yKcyca U U3MEHEHUE OKpacku HHAMKATOpa
2.0npenenenue rnuuepuna. [Ipurorossre ruapokcun Meau (II).K nonyuennom y ocaaky ro-
ay6oro 1BeTa 106aBbTe HEOOJIbIIOE KOJIMYECTBO CCIElyeMOro BeliecTBa U BeTpsixuute. I1oss-
JIEHUE SIPKO-CUHETO OKPAIlIMBAHUS CBUJETENIBCTBYET O IIPUCYTCTBUU INIMLIEPUHA

Pe?;y.HI)TaTI)I OIIBITOB 3aIIUIINTC B Ta6JII/IIIy

Ne npobup- PearenTsl BemectBo
KU
PactBop makmyca| I'mapoxcua menu (II) cBexxeocaxaeH-
HBIU
Nel
Ne2
Ne3

CneunaiiTe BHIBOJ 00 ONpeIeICHUN MTPEIJIOKEHHBIX BEIIECTB. 3aMUIINTE YPABHEHUS PEaKIUil
KonTpoJibHbie Bonpockl. @eHO U YKCyCHAsi KUCJIOTa MPOSIBIIAIOT KUCIOTHBIE CBOMcTBAa. MOXK-
HO JIU [IPU ONPEJEICHUH 3TUX BEIIECTB PYKOBOACTBOBATHCS TOJIBKO U3MEHEHUEM OKPACKH MH/IH-
KaTopa?

JlaGopaTopHasi padora Nel0
Tema: XuMu4eckne cBOMCTBA YKCYCHOM KHCI0ThI.
Hess: Ha npumepe yKCyCHON KHCIIOTBI, SKCIEPUMEHTATBHO MOATBEPIUTh XUMUUYECKHE
CBOMCTBA KapOOHOBBIX KUCIOT.DOPMHUPOBATH HABBIKH PabOTHI B 1abopaTropuu , cOO01as TIpa-
BIJIA IO TEXHUKE 0E€30IaCHOCTH.

3HATh:XUMHYCCKHE CBOMCTBA Kap60HOBLIX KHCJIOT Ha IIpUMEPE yKCYCHOfI KHUCJIOTHI.
YMmeTh: MMpOBOANTH XHUMHUYECKHM BKCHepI/IMeHT,HaﬁHIOI[aTB 1 OCJIaTh BBIBOJBI. KpaTKne TE€Oo-
PETHYECCKUEC CBEACHUS




K unciy BaxHeHINX QyHKIIMOHAIBHBIX TPYII OPraHUYECKUX COSTMHEHUH OTHOCUTCS
kapOokcuiabHas rpynna  -COOH, Hanuyue KoTopoil sIBisieTCs IJIaBHBIM MPU3HAKOM Opra-
HUYECKHUX KHUCIIOT U OIpEAeIIAeT UX XUMUYECKUE CBOMCTBA.

Oprannyeckne BemecTsa, MOJIeKYJIbl KOTOPBIX COIEPKAT OAHY HMJIH HECKOJIbKO
KapOOKCHJIbHBIX IPYIIN, COeAUHEHHBIX C YIJ1€BOJ0OPOAHBIM PAUKAIOM, HA3bIBAIOT
KapOOHOBBIMH KHCJIOTAMH.

O6mas ¢popmyra mpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KucioT R- COOH
Ha3zBanus kucnot o6pa3yroTcst OT Ha3BaHUS COOTBETCTBYIOLIETO MPEEIIEHOTO YIIIEBOA0PO/A C
no0aBlieHMEM OKOHYAHUS —0Basl ¥ CJI0Ba KUCJI0TA. OHAKO /171 IEPBBIX WIEHOB FOMOJIOTHYe-
CKOTo psizia Oosiee ynorpeOiseMbIMU SBISAIOTCSA UX TPUBUAJIbHBIE Ha3BaHUs ( ICTOPUYECKHE) Ha-
3BaHus.Bce TpuBHaIbHbIC HA3BAHUS YKA3bIBAIOT HAa IPUPOAHbBIE HCTOYHHUKH, U3 KOTOPBIX OHU
ObUIN BIIEPBbIE BBIJICIICHBI, HAIPUMED :
H-COOH wMeraHOBasi, MypaBbHHas
CH3COOH »taHoBas, ykcycHas
CH3-CH2-COOH mnpomnaHoBas, IpoONMOHOBAs U T.A.
KapOoHoBbIe KUCIOTHI( OCOOCHHO PAaCTBOPUMBIE B BOJIE) 00JIaJal0T XUMUYECKIMH CBOMCTBAMH,
XapaKTepHBbIMU JIJIsl pACTBOPOB HEOPTraHUYECKHX KUCIIOT, T.€.B3aUMO/IEHCTBYIOT C MeTa/JIAMH,
UX OKCUAAMH, THIAPOKCHAAMH U COJISAMHU
(ecs1u coaib 00pa3oBaHa a0l KNCJI0TOM)
K cnemmdudecknm cBoiicTBaM KapOOHOBBIX KUCIOT OTHOCHTCS X
B3aMMO/JICHCTBHE CO CIIMPTAMHU C 0OPAa30BaHUEM CIIOKHBIX 3(DUPOB.

a . H A
CHS—C\- + HOC,H; =—— CH3—C\ + HO
OH E O—CiHs
YECYCHAA STAHOT YECYCHOITHIOBRA
KHCTIOTA shHp (STHNALETAT)

Peaxiua o6pa3oBaHHA CT0KHOTO 3(DHpPa H3 KHCIOTEI H CIIHPTAa HA3BIBASTCA
peakiei 3TepHHKAITHHA (0T TaTHHCKOTO efher - 3dHp).

Oo6opynoBanme : llItaTus ¢ npodbupkamu.
PeakTuBbI:
1.PactBop ykcycHoi kucinorst CH3COOH
2.PacTtBOp nakmyca
3.PactBop ruapokcuna Hatpusi NaOH
4. PactBop Kapbonara Hatpusi ~ Na2CO3
5.Maranii Mg
Ilepen npoBeneHneM padoThl 03HAKOMbTECH ¢ IPABUJIAMHU 110 TEXHUKE 0€30IIaACHOCTH

Xoxa padoTsl
OnbiTl.U3MeHeHNEe OKPACKU HHAMKATOPA
Haneiite B mpoGupky 1 M pacTBOpa yKCYCHOM KUCIOTHL. OCTOPOKHO MOHIOXANTE 3TOT pac-
TBOp.UTO ourymaere? BcnoMuuTe, rae NpUMEHSIOT YKCYCHYIO KUCIIOTY JoMa.Jlo6aBbTe pacTBOp
nakmyca.Yro nHabmonaere?
OmnbiT 2.B3auMoaeiicTBHE ¢ 1IEJ0YaMHU



VYKCyCHYIO KHCIIOTY, IOJKPAIIEHHYIO JIJAKMYCOM HEUTPAIN3YHTE pacCTBOPOM ILIEI04YH (THIPOKCH-
na Hatpus). Kak usmensiercst okpacka unaukaropa? [louemy?

OnsIT 3.B3anmopeiicTBue ¢ MeTaLIaMH

Haneiite B mpoOupKy 1 M1 pacTBOpa YKCYCHOM KUCIIOTHI M T00aBbTE HEMHOTO MarHus. UTto
Habmronaere? Kak nmporekaer peakuus?

OnbiT 4.B3aumMojeiicTBue ¢ COIAMU

K pactBOpy yKCYCHOM KHUCIIOTHI B IPOOUPKE A0OaBbTE pacTBOp KapOoHaTa HaTpus. Ciierka
BcTpsixaute.Uto Habmonaere?

Pe3yibTaThl ONBITOB 3alUIINTE B TAOJIUILY

Kpartkoe onucanue omnsita| Habmoze- YpaBHeHUs
HUA peaxkuui

CdopmyanpyiiTe BBIBOI, OTBETUB Ha BOIIPOCHI

1.Yem 00ycIIOBI€HBI OCHOBHBIE XUMHUECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT?

2.Ykaxwure, Kakue cBOCTBa KapOOHOBBIX KHCIIOT KaK KUCIOT HEOPTaHNYECKUX OBIIIM U3Y4EHBI B
JaHHOM pabore.

KonTpoJbHbIii Bonpoc

CocraBbTe ypaBHEHHE PEAKIIMKA MEXK/Ty MaCJISTHOW KUCJIOTOM M 3TUIIOBBIM cipToM. Kak Ha3bIBa-
€TCsl 3Ta peaKius?

JladopaTopnasi padora Nell
Tema: XuMuveckue cBoiicTBa 0€JIKOB, IeHATYpPalMsi KYPHUHOI0 0eJIKa MoJ JeiicTBHeM pa3-
JIMYHBIX (AKTOPOB.
eab: MO3HAKOMUTHCS C XUMHUYECKHUMH CBONCTBAMU O€JIKOB, IIBETHBIMU PEAKIUIMU Ha OENKHU,
neHaTypanuei 6eaxoB. PopMHUpPOBATH HABBIKH Pa0OTHI B 1abOpaTOpuu , COOIIOas TpaBua 1Mo
TEeXHHUKE 0€30MaCHOCTH.
3HaTh: XUMUYECKHE CBOMCTBA OEIIKOB.
YMeTh: MPOBOJUTH XUMUYECKUN HKCIIEPUMEHT,HA0I0IaTh U JIeIaTh BHIBOIBI
KpaTkue TeopeTudeckue cBeeHUs

[Tentuas! 1 GesIKU NPEACTABISAIOT cO00M B/M OpraHn4YecKue COSAMHEHUS, TIOCTPOCHHBIE U3
OCTaTKOB (lAMHHOKHCIIOT, COETUHEHHBIX MEKIY COO0# MEeNTUIHBIMU CBA3SIMH.
Hu oauH 13 U3BECTHBIX HaM HMBBIX OPIraHU3MOB HE 00X0AUTCS 0e3 OETIKOB. OENKU CITy’KaT Mu-
TaTEJbHBIMU BEIIECTBAMU, OHU PETYIUPYIOT OOMEH BEIIECTB, UTPAIOT POJIh OMOIIOTUYECKUX Ka-
TAJIN3aTOPOB OENIKU-(PEPMEHTHI), CIOCOOCTBYIOT IIEPEHOCY KUCIOPOAa IO BCEMY OpPTaHU3MY,
YUYacTBYIOT B Ilepejiaue reHeTHuecKoi nHpopmauuu 1 T.1. OCHOBHBIM HCTOUHUKOM Ol
AMUHOKHCIIOT JUIsl )KUBOTO OPTaHU3Ma CIyKaT O€JIKHU, BXOASIINE B COCTAB IPOYKTOB ITUTAHUSI.
[lenTuas! 1 GeNIKM pa3NIuvaloT B 3aBUCMOCTH OT BEJIMYMHBI MOJICKYJIIPHON MacChl. Y CJIOBHO
CUMTAIOT, YTO MENTU I cotepkatr B MoJiekyse 10100, a 6enku cBoie 100 aMITHOKHCIIOTHBIX
ocTaTKOB. benku 0671a1al0T OYeHb CIIOKHON CTPYKTYpol. [IpuHATO paccMaTpuBaTh YETHIpE pa3-



JIMYHBIX YPOBHS OpraHU3alllu CTPYKTYPbI OSJIKOB: MEPBUYHYIO0, BTOPUYHYIO, TPETUUHYIO U YeT-
BEPTUUHYIO CTPYKTYyphl. IlepBuuHasi cTpykTypa Oenka onpeneisieTcs MocieJ0BaTeIbHOCThIO
AMHMHOKHCIIOTHBIX OCTaTKOB B TIOJIMIIENTHIHOU 1leny. BropuuHas cTpykTypa O0€1IKOBBIX MOJie-
KyJ1 OnpeJiensieTcss BOSHUKHOBEHHEM BHYTPU HUX MHOKECTBA BOJIOPOHBIX CBSI3€M, KOTOPbIE
CIIOCOOCTBYIOT CBEPTBHIBAHUIO IMOJIUIIENITHIHON IIeTIH B criipalib. Bo MHOrHX Oenkax, 0COOEHHO
rJI00YJISIPHBIX, OOJIbIIAS YaCcTh NOJUIENTHIHOM LIeNH yJI0KeHa B Buje crupaid. TpeTuuHoit
CTPYKTYPOIi Ha3bIBaeTCs MprUoOpeTaeMas MOJUIETITHAHON HENbIo KOH(UTYpaLus B pe3yIbTare
€€ CBepThIBaHMsI B IPOCTPAHCTBE. DTO 00YCIOBIEHO HATMYUEM XUMHUECKUX CBSI3eH MEXIy pas-
JIMYHBIMH Y4acTKaMH MOJIUIENTUIHON enu
. YeTBepTHYHAsA CTPYKTYpa Oejka oOpa3yercs 3a CUeT B3aUMOICHCTBUS
MEX/1y pa3HbIMU MOJUIENTUIHBIMU LensiMu. YeTBepTUUHAas CTPYKTYpa XapaKTepHa JIULIb JIJIs
HEKOTOPBIX OEJIKOB, HAPUMEP IFeMOIJI0OHHA.
MHuoroo6pa3ue 6eJKOB ONpeAeIIeT HCKITIOYUTEIIFHOE pa3HooOpasne ux CBOMCTB. MBI paccMart-
pUBaEM JIMIIb HEKOTOPHIE U3 HUX, HAIPUMED, JeHATypaluio Oenka.
Jenarypanus 6ejgkoB. CBsi3U, MOAACPKUBAIOIINE MPOCTPAHCTBEHHYIO (BTOPUYHYIO U TPETHY-
HYI0) CTPYKTypy Oeika Jerko paspymatorcs. Paspyiienne npupoHoil MaKpoOCTPYKTYphI Oenka
Ha3bIBaeTcs AeHaTypanueil. [lepBudnas cTpyKkTypa Mnpu JAeHaTypaluu COXpaHsaeTcs, IOITOMY Jie-
HaTypaLusi MOXeT ObITh 00paTUMOIl. DTO BO3MOXKHO MPH YCIIOBUH JOCTATOYHO OBICTPOro yCTpa-
HEHUSl pa3pyIIaIoNIero dakTopa ee BBI3BABIIETO, MPOUCXOIUT BOCCTAHOBJICHHE TIPO-
CTPaHCTBEHHOW CTPYKTYpbI Oesika — peHaTypauus. JleHaTypauuio 6eiKa BbI3bIBAIOT pa3InUHbIC
(bakTophl: TEMIIepaTypa, paauanus, AecTBUE KUCIOT U Iienoyel, peHomna, 3TaHoiaa U Jpyrux.
XapakTepHBIM CBOWCTBOM OEJKOB SIBISIETCS UX CIMIOCOOHOCTH K TUAPOIH3Y, KOTOPBIA OCY-

IIECTBIISIETCS. NPU HarpeBaHUM KaK C KUCJIOTaMu ( KHUCJIOTHBIM THAPOIM3) TaKk M €O
menoyaMu(IIeI0YHON ruapoan3). B pe3ynbraTe moiHoro rupoinsa OeIKoB MoIydayTcs CMECh-
aMHMHOKUCIIOT. J{7151 6€7IKOB XapaKTepHbI HEKOTOPHIE IIBETHBIE PEAKIIUU, KOTOPBIE BHI MPOJIEIaeTe
B JJaHHOU paboTe.
OOopynoBaHme: ITaTUB ¢ IPOOUPKAMH, CTAKAHBI.

PeakTuBbI:

1.PacTBOp KypuHOro Oenka

2.PactBop atunosoro cnupra C,HsOH

3.PactBop cynbdata meau(Il) CuSOy

4 PactBop ruapokcuaa Harpusg NaOH
Ilepen npoBeaeHuemM padoThbl 03HAKOMbTECH € IPABUJIAMM 10 TeXHHKe 0€30IaCHOCTH

Xoa padoTsl

Onbit 1./1514 BeInosiHeHMs onbITa 1 moTpedyeTcs MTAaTUB ¢ MPOOUPKaMH, PACTBOP KypHUHOTO
Oenka, STUIIOBBIN crupT (BBIAAETCS NMpenoaasareneM). B nee npobupku Haneite mo 1 mi Ky-
puHOTro Oenka, 106aBbTe B OJJHY MPOOUPKY HEOOJBIIOE KOJINYECTBO 3TAHOIA, a B JPYTYIO - pac-
TBOp 3TaHoja OoJee cinaboi KoHueHTparuu. Yto Habmonaete? BrIcTpo MiIM MEUIEHHO UET
nporiecc AeHatypauuu? OTMeTbTe, Kak JIIo0ble alIKOr0JIbHbIE HAIUTKY BIMAIOT Ha (PU3HOIIOTH-
YEeCKUE CBOWCTBA OEIIKOB.

OnbIT 2.11BeTHBIC peaknuu HA 0eJIKH

a)B npobupky Haneiite 1M pacTBopa KypHHOTO Oeka, J00aBbTE CTOJIBKO )K€ pacTBOpa T'HII-
pokcuaa HaTpus. Uto Habmonaere? JJo0aBbTe HECKOJIBKO Karelb METHOTro Kyrnopoca. YTto
IIPOU30ILIO?



0) BoinoJinsiercst AeMoHcTpannoHHo! Hanuth B mpobupky 1 mi Oenka u 706aBUTh HECKOJIBKO
Kareab KOHIIEHTPUPOBAHHON a30THON KucioThl. Harpers oOpa3oBaBmmiics ocasiox.
Pe3ynbTaThl ONBITOB 3aHECUTE B TAOIHILY:

Kpatkoe onucanue onsita| Habmtoze- YpaBHeHUs
HUA peakui

Cnenafne BbIBOJ O TOM, KaKHUC XUMHNUYCCKHUEC CBOMCTBa XapaKTCPHBI JJI 6CJ'IKOB, KaKueC IMOJIOXKHU-
TCJIBHBIC U OTPULATCIIBHBIC CTOPOHBI UMECT ACHATYpalluia Oelka B KU3HECACATCIIBHOCTH YCIJIOBEC-
Ka.

KonTpoabsnsblie Bonpock! [IpounTaiite B yueOHMKe naparpad U cocTaBbTe cXemy (B MIPOU3BOJIb-
HOM (hopMe) NpUMEHEeHHUs AeHaTypaluy OesKa B )KU3HU YeJIOBeKa

JlaGoparopHasi padora Nel2
Tema: PacniozHaBaHue BOJIOKOH M IIJIACTMACC

Hesb: 0600INTH 3HAHUS O TUIACTMACCaX U BOJIOKHAX, HAYYUTHCA UX PACIIO3HABATb.
3HATh: TUIACTMACCH U BOJIOKHA, X KJIACCU(PHUKAINIO, PEAKIIUHU TTOITyICHUSI.
YMmeThb: pacno3HaBaTb HCKOTOPHBIC BOJIOKHA U IJIACTMACCHI, IPOBOAUTD, HaGHIOILaTB M OIIUCHI-
BaTh XUMHUYECKUU SKCIICPUMCHT
Kpartkue Teopernueckue cBeeHHsA

BoJioxkHa ¥ miacTMacchl OTHOCSTCS K moaumMepaM. BosokHa ObIBalOT HaTypasbHble (pac-
THUTCIIBHOTO U XKHUBOTHOI'O HpOI/ICXO)KZ[eHI/ISI) H XUMHYECKHEC (I/ICKyCCTBeHHI)IC U CHUHTCTHYC-
ckue). UckyccTBeHHbIE BOJIOKHA TONy4YaloT B pe3yjbTare nepepadboTKU MPUPOIHBIX MOJIUMe-
POB, a CHHTeTHYeCKHEe BOJIOKHA — CHUHTETHMUYECKUX MOJMMEpoB. {1 mMpous3BoACTBa XUMUYE-
CKHX BOJIOKOH HCHOJIB3YIOT TOJBKO MOJUMEPHI, COCTOSIINE U3 THOKUX MAaKpOMOJIEKYJI JTUHEH -
HOM 1y ci1abo pa3BeTBiIeHHON cTpyKTyphl. IlimacTMaccaMu Ha3bIBAIOT OJUMEPHBIE MaTepua-
JIbl, OCHOBY KOTOPBIX COCTABJIAIOT MosiuMepbl. COCTaB MOJIMMEPHBIX MaTepraioB pa3HOO0pa3eH
U BKIIOYACT PA3JIMYHBIC KOMIIOHCHTBI: PAaCTBOPHUTECIIN, HJ'IaCTI/I(l)I/IKaTOpI)I, AHTHOKHCIINTCIIN,
Kpacutenu uT.1. CBONCTBA IUIacTMAcC 3aBUCAT KaK OT MOJUMeEpa, TaK M OT Pa3IU4YHBIX 100a-
BOK. [ImacTmacchbl M BOJIOKHA MOXHO pacno3HaBaTh IO TAKUM MapaMeTpaM Kak: BHEIIHUN BH,
XapakTep TOPeHusi, OTHOIIICHHE K HAarPEBAaHUIO, PACTBOPUTEIISIM.
OobOopynoBaHue U peakTUBBI:

1. I'abpuensn O.C. Xumus 10 ki1 6a30BbIi ypoBeHb. YUeOHUK 1 00111€00pa30BaTeIbHbIX yUpe-
xkneunii. M., 2019

2.Habop mactmacce u BOJIOKOH

3. TurenbHble MIMIIBI

4.CnuproBka

5.CrakaHsl

Co0uronaiiTe TeXHUKY 0€30I1aCHOCTH NP padoTe ¢ HarpeBaTeJbHBIMU NPUOOPAMH H € I'O-
PIOYMMH M Pe3K0 NAXHYLIHMHU BellecCTBaMHu



Xoa padoTsl
OnpIT 1.Pacnio3naiite ABa BUJiad INIaCTMACC — MOJIUITUJICH U IMOJIMCTHPOJI, BBIJTAHHBIX BaM B I1a-
KeTuKax moJ Homepamu 1 u 2./ onpeieneHus miacTMace BOCIIOIb3yHTECh MATEpPHUAIIOM y4ue0-
HUKa Ha cTp.351 Tab1.26 pacno3HaBaHUE MJIACTMACC
IMocnenoBaTeIbHOCTH BHITIOJTHEHHSI PaGOTHI
1.HaunuTe ¢ BHemHETO OcMOoTpa. OOpaTuTe BHUMaHKE Ha LIBET, MPO3PAYHOCTh, IPOYHOCTH U
T.JI.
2.0mnpenenuTe OTHOCHTENBHYIO TNIOTHOCTH TIACTMACCHI. J[JIst 9TOr0 BOCIONB3yHTECh CTAKaHOM C
BOJIOH.
3.HpOBepBTe SABJIAKOTCA BbIJJAHHBIC 06pa3u51 TEPMOINIACTUYHBIMHA HUJIM TCPMOPCAKTHUBHBIMU.
Jl1s1 3TOTO Cierka HarpeiTe (He 10 BocIiaMeHeHus!) oOpasel B TUrelIbHBIX LIUILAX, TOIpoOyii-
Te ero AeopMUPOBaTH, 3aTEM OCTYIHTE.
Pesynbrathl 3aHecuTe B TabIMILy:

Howmep o6pasna | Buenmnuii Bun | OTHOIIEHUE K HArPeBaHUIO | TutacTMacca

Nel

No2

OmnpIT 2.Pacno3Hnaiite 1Ba BUJla BOJIOKOH — IIEPCTh U XJIOMOK, BBIJAHHBIE BaM B MAKETUKAX MO/
HoMepamiu 3 u 4.

OOparute BHUMaHUE HA BHENTHUHN BUJ, ropeHue. HebompImoe Koam4ecTBO UCCIeayeMoro Bo-
JIOKHA 3aKPENUTE B TUTEJIbHBIX LIUIAX U HATPEUTE €ro B IJIAMEHU IO TEMIIEpaTypbl BOCILIIaMe-
Henus.[locMoTpuTe, ropuT 11 0Opa3ell BHE IiIaMeHu, 00paTUTE BHUMAaHHUE HAa XapaKTe TOPEHUs
M 3amax.

Pe3ynbrathl 3aHecuTe B TaOIHILY:

Howmep oOpasna | Buenawuii Bun | OTHOIIEHUE K HAarpeBa- BOJIOKHO
HUIO

Nel

No2

CdhopmynupyiiTe BEIBOJ O MPOJICTAHHON padoTe.
KonTpoJbHbIii Bonpoc
CocraBbTe ypaBHEHHE PEAKIIMU TOJIMMEPH3AINN CTUPOJIA U TUIICHA.

JlabopaTopnasi padoraNel3
Tema: Pemienue 3xcnepuMeHTAJBHBIX 32124 110 KypPCY OPraHn4ecKoil XUuMHUH
Heab: 06001UTE 3HAHUS O XapaKTEPHBIX CBOWCTBAX OPraHUYECKUX COCITMHEHUN
3HaTh: OCHOBHBIE KJIACChl OPraHUYECKUX COECMHEHUH U UX CBOMCTBA
YMeTb: IpoBOJUTH, HAOMIOATh U ONUCHIBATE XUMUUECKUI SKCIIEPUMEHT
KpaTkue TeopeTudyeckue cBeeHUs

O3HaKOMUBIIUCH C OCHOBHBIMU KJIACCAMM OPraHUYECKUX COCIMHEHUH, HX COCTaBOM, CTPOE-
HUEM M CBOWCTBAMHU, MOKHO CJIEJIaTh BBIBOJI, YTO KJIAaCChl OPraHUYECKUX COCAMHEHUN HAXOSATCS
B POZCTBE ApYT ¢ Ipyrom. Hanpumep, U3 ajlkaHOB MO>KHO MOJIyYUTh aJIKEHbI U aJIKUHBI U HA000-
POT; OT LIMKJIOAJIKAaHOB MOXHO MEPEUTH K apOMAaTHYECKUM YTIeBOLOpoAaM U T.A. PyHnaMeH-
TaJlbHONM OCHOBOW OPraHMYECKUX BELIECTB CIYXKaT YIJIEBOLOPOABI, OT KOTOPBIX MOXHO
COBEpUIMTH NEPEXOJ K pa3iIUYHBIM KJIaccaM OpraHMYecKHX coequHeHuil. Hampumep, meraH -
IIPOCTEHIINN YIJIEBOAOPOJ M3 Kiacca ajlkaHoB. Ilpu ero xyiopupoBaHMM MOXHO TNOJIYYHUTb
xsopmetan (CH;Cl),B3aumopeiicTBre 3TOro BellecTBa ¢ BOJAHBIM PaCTBOPOM IIEIO0YH MOJTyYaIOT



meTuinoblil ciupt (CH3OH). Okucnenue mMetanosa NpUBOIUT K MOJTyYEHHIO MYPaBbHHOTO allb-
JIETU]A, a 3aTeM K MypPaBbUHOM KUCJIOTE. Y CJIOBHO 3TO MOYKHO BBIPA3UTh CXEMOM:

VYraneBonopos <> I'anoreHonpousBOJAHBIE <> CHUPT <> ANBAETUI <> KHCIOTa

Hanpumep, Bbl 3HaeTe, pu TpPUMEPHU3ALMU ALlETUIIEHA MOXKHO MOIYYUTh apOMaTHUYECKUN yriie-
Bogopoa Oenszon (Ce¢Hs), HUTpOBaHMEM OEH30JIa MOYYAIOT HUTPOOEH3O0JI, 3aT€M IO PEAKITUN
H.H, 3ununa — anwiuH. Takux mpuMepoB U3 Kypca OpraHM4eCKOW XUMHUH MOKHO IPUBOIUTH
MHOTO. pa300paHHBIE TMPHUMEPHI CIYXaT JI0Ka3aTeIbCTBOM TIIIyOOKOW B3aMMOCBSI3U MEXIY
KJlJaccaMH OpraHndeckux BeuiecTB. [loHuMaHue 3T0il B3aMMOCBSI3U MO3BOJIUT YSICHUTD CYIIHOCTb
IIPOLIECCOB MPOUCXOSAIINX B MPHUPOJE, Ha MPOU3BOACTBE, B ObITy. OCyIlEeCTBICHHE MHOTHX
MIPOLIECCOB, HAIIPABJICHHBIX Ha MOJyuYe€HHUE COBPEMEHHBIX MaTepuaioB, TpeOyeT B KauecTBE HC-
XOJTHOTO CBhIPbsI yriiepojocoepxaiiux Bemiects. [loaToMy Hamuuue TakuxX MPUPOJIHBIX UCTOY-
HUKOB KaK yroJib, He(pTh, MIPUPOAHBIN a3, 00ECIeUrnBaeT YCIEIIHOe pelIeHHe 3aauu [0 peau-
3allUY POLECCOB MOIYYEHHUSI MHOTUX COBPEMEHHBIX CHHTETHYECKHX MaTepHasoB.
OobopynoBanme:

1. l'abpuensu O.C. Xumus 10 ki1 6a30BbIi ypoBeHB. Y UeOHHK I 00111€00pa30BaTEIbHBIX yUpe-
xxaennii. M., 2019.

2.1lItaTtuB, npOOUPKH, CTAKAHBL JEP>KATENb, CIIUUKH, CIIUPTOBKA

PeakTusbi:

1.PactBop rugpokcuna nHatpuss NaOH

2.PactBop cynbpara meau (II) CuSO,

3. Tepasle BemectBa: kpaxman (CqH;0Os)n  rmokoza  CegHi,0s, caxapoza Ci,H»01,
4.PactBop oga I,

5.PactBop rimnepuna CsHs(OH);

Ilepen npoBeaeHuemM padoThbl 03HAKOMbTECH € IPABUJIAMM 110 TeXHHKe 0€30I1aCHOCTH

Xoxa padoTsbl
3aganue 1.3anummre GOpMyIIbl HECKOIBKUX OPTaHUYECKUX BEIIECTB,KOTOPHIE MOXKHO OMpe/e-
JIUTH C TIOMOIIBIO CBEXEMPUTOTOBIEHHOTO ruapokcuaa menu (I1). Mcrmonb3ys BblaHHBIE BaM
pEeaKTUBBI U 000PYAOBaHNE IPOBEIUTE OJMH — JIBA OTIBITA.
3aganmue 2
B Tpex mpoHyMepoBaHHBIX MPOOUPKAX HAXOSATCS TBEP/IbIC BEUIECTBA:KpaxMal, caxapo3a, TIIko-
ko3a. Onpenenure Kaxaoe BEIIeCTBO MO ero (PM3M4ecKuM CBOMCTBaM U MOATBEPAUTE CBOH BbI-
BOJIbl XUMUYECKUMU OTBITaMH. Pe3ybTatel opopmute B TaOIUILY:

Homep | Buewmnnii | Bsaumonelicteue | BzauMozeicTsue ¢ THIPOKCUIOM MEIH BemectBo
oOpa3- | BUJ C PacTBOpOM (IT) cBexeocak IEHHBIM
na nona
be3 HarpeBanus [Ipu HarpeBanuu
Nel
No2
Ne3

CdopmynupyiiTe BEIBOI O TIPOJICIaHHON padoTe

IIpunoxenne




O0pasen BbINOJHEHUs1 padoT

JladbopaTopnasi padora Ne 6
Tema: @akTopbl, BIUSIONIME HA CKOPOCTh XMMUYECKON PEaKIiU

Llesan padoThI: H3YUYHUTh BIHMSHUE PA3IHYHBIX (DAKTOPOB HA CKOPOCTH PEaKIUK, 0TpabOTaTh Ha-
BBIKH SKCIIEPUMEHTAIBHOU PabOThI, COOMIOas TpaBuiIa TEXHUKH 0€30MacHOCTH B KAOMHETE XH-
MUH.

OobopynoBanne
Ipudopsl U peakTUBBI:

PactBop xmopuna menu(Il) CuCl,

JKene3o B nopoluke, xene3Has npoBosiokake

Iusk Zn

ConsiHast kucnora pazHoit KoHneHTpaunuHCI

[Tepokcun Bogopona H,O,

Oxkcun mapranna (IV) MnO,

PactBop cepnoit kucinoter H,SO4

[ltaTuB A1 npoOUPOK, NPOOUPKH, JIyUHHKA, CTAKaH C ropsyeil BooH
Xoxa padoTbl

PN R

Kpatkoe onucanue omneita Habmonenus YpaBHeHMsI peakiuii

Omnbit 1.Ilomectuts B oy | Ha nmpoBosoke u
MPOOHPKY KYCOK JKeTIe3HOM MIOPOILKE BHUIEH Fe + CuCl, —*Cu + FeSO,
IPOBOJIOKH JUTMHON OKOJIO 1 | KpacHO- KOpU4He-
CM, a B JIpyT'yI0 — HEMHOTO BbII HaJIeT, B
KeJe3HbIX onwiIoK. J[06aBuTh | mpoOupke ¢ no-
B KX/IyI0 MPOOHMPKY MO 1MJI | pOLIKOM 3TOT Ha-
xynopuga meau (II) neT oOpasyercs
osbicTpee. [o-
my0oif BeT pac-
TBOpA MOCTETIEH-
HO MCYe3aeT

OmnbiT 2.B 18e npoGupku Peakuus uner B
MTOMECTHUTH TI0 OJTHOM TpaHy- | KaKI0i mpooup- Zn+2 HCl = ZnCl,+ H, 4
Je uuHKa. B oqny npunute ke.. Ha mosepx-
coystHyto Kucioty (1:3),a B HOCTH TPaHyJIbI
JpyTyo — 1M1 constHOM [IUHKA ITy3bIpH
kucioTs (1:10). OECIIBETHOTO

raza. B mpobupxke
c MeHee pa3daB-
JICHHOW KUCJIOTOM
peaxiys uaet
qyTh OBICTpEE.

OnsiT 3.B mpobupky Ha B npoGupke




JUTH 2 MJI IEPOKCHUJIA BOJIO- | U3MEHEHUM HET. 2H,O0, = 0,+2 H.O
poJla M BHECTH B Hee [Tocne no6asine-
TJICIOLIYIO JIYYUHKY, HE IPU- | HUSI OKCHIA
Kacasch K xKuAaKocTu. Temepp | mapranma (IV)
B 3Ty K€ MPOOHPKY IoMe- peakuus uaet
CTUTh Ha KOHUYMKE IITATes OypHo. Brinens-
okcua Mapranna (IV) u BHe- | ercst OGecliBETHBII
CTH TJICIOUIYIO TYYHUHKY ras, Taeronias y-
YHHKA BCIIBIXUBA-
eT
OnbiT 4.B 18e npoOupku B onnoii u npy-
OMYCTHTH I10 OJTHOM TpaHysie | TOl MpoOupke Zn+ H,SO, = ZnSO4+ H»
UHKa U 100aBuUTh 110 10 — 15 | mpoucxoauT BbI-
KarieJb pacTBOpa CEpPHOI neneHue o6ecuBeT-
KUCI0Thl. OHY IPOOUPKY HOTO ra3a, HO IIpU
OIyCTHUTH B CTaKaH C TOpsiuell | HarpeBaHUU ra3
BOJIOM BBIJICIISIETCS UH-
TEHCUBHEE

BbiBoA: Ha CKOPOCTHh XMMHUECKOM peaKIMK BIUSET KOHLIEHTpauus (IpU yBEIUUEHUN
KOHIEHTPALMU CKOPOCTh PEaKkiu BO3pacTaeT), Karaau3aTopsl (o1.3) , Ipyu HarpeBaHUU
CKOpPOCTb peaKliii YBEINYUBAETCs (B JAHHOM OIIBITE 4), CTENIEHb U3MEIbYEHHOCTU
TBEPJIOro BellecTBa (MPH YBEJINYEHUH IJIOLIAIU IOBEPXHOCTH CKOPOCTh PEAKIIUU BO3-
pacTaer)

KonTpoJasHnblii Bonpoc: Yto Takoe ¢pepmenTtsi? KakoBel nx ocodeHHoctu?
OtBetr: @epMEHTHI — BELECTBA, KaTATU3UPYIOIINE ONOXUMHUECKUE PEaKIMK B Opra-

Hu3Me. DepMeHTHI SABIAIOTCS nonMepamu (6enkamu). Mx aelictBue n3duparesbHo,
KaX/1bIil (DepMEHT OTBEYaeT 3a ONPEACICHHYIO PEaKLUIO 10 TUITY «3aMOK — KJIIOU»
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