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1. TACITOPT ®OHJIA ONEHOYHbIX CPEJACTB

1.1. Ilepeyenr kKommeTeHUUil, GopmMHupyeMbIX B MNpolecce OCBOCHUA
OCHOBHOI 00pa30BaTeJIbHON MPOrPpaMMbI
[Ipouecc OocBOEHUS OUCLMILUIMHBI HANPABJIEH HA OBJIAJICHUE CIEAYIOIIUMU

KOMIICTCHIUAMM

— CITIOCOOHOCTBIO OCYIIECTBIIATh TMEAArOrHYECKYI0 JeATEeIbHOCTh Ha
OCHOBE ClieliMaIbHbIX HayyHbIX 3HaHuil (OIIK-8).

1.2. Jranbl GpopMHUPOBaHMS KOMIIETEHUM W CPeICTBA OLEHMBAHUS
YPOBHS UX c)OPMHUPOBAHHOCTH

Jtanbl GOpMHPOBAHMA KOMIIETeHIM I Komnerenunu | KOHTpPOJILHO-0LIeHOYHBbIE
cpeacrTsa / cnocod
OLICHUBAHMS
Tema 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMHH. | OITK-8 YcTHBII onpoc
Crpoenue atoma. Ilepnoanueckuii 3aKoH U
MEPUOIUYECKAsl CUCTEMA XUMHYECKUX
anemenToB 1. . Menaeneea. XuMmuueckas
CBSI3b.
Tema 2. OCHOBHBIE KJ1aCChl HEOPTAHUYECKUX OIIK-8 Y CTHBIN ONPOC, BBIIOJIHEHUE
coequHenuit. PactBopel. Teopus Y 3amuTa JabopaTopHOI
AIIEKTPOIUTUYECKON TUCCOLMALH. paboThI
. | OIIK-8 Y CTHBIN ONpOC, BBIMOIHEHUE
Tema 3. OCHOBHBIE MTOJIOKEHUS OPraHUYECKOMN N
1 3a1UTa 1a00paTopHoit
XAMHH. YTIEBOIOPOIBIL.
paboThI
OIIK-8 Y CTHBIN ONIPOC, BBIIIOIHEHUE
Tema 4. Kucnopozcoepxaiiue u N
Y 3amuTa JabopaTopHOI
a30TCOAEpIKALIUE OPraHUYECKUE COCTUHEHMUS.
paboThI
[IpomexxyTounas aTrectramus OIIK-8 3aver (yCTHBIN)

1.3. Onucanue nokasareseil GopMHUpPOBaAHUA KOMIIECTEHIUH

Koa xomnereHuuu

IlnanupyemMble pe3yJbTaThl 00y4eHHs (MOKa3aTeIn)

OIIK-8

3HATh:

— OCHOBHBIE ITOHSTHS, TEOPUU U 3aKOHBI XUMUH;

— 3aBHCHMOCTh XHMHMYECKHX CBOMCTB 3JEMEHTOB OT 3JIEKTPOHHOIO
CTPOEHMS UX aTOMOB;

— 3aKOHOMEPHOCTHU IIPOTEKaHUSI XUMUYECKUX MPOLECCOB;

—  (U3UKO-XMMHMYECKHE XapaKTePUCTUKH PACTBOPOB U  TEOPHUIO
AIEKTPOJINTUYECKON JUCCOLMALNY;

— TEOPETUYECKHE OCHOBBI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA U
ANEKTPOXUMHUUYECKHX MTPOLIECCOB;

— TEHETUYECKYIO CBSI3b MEKIY OCHOBHBIMH KJIAaCCaMM HEOPraHUYECKHX
COCIMHCHHI,

— CBOWCTBAa OCHOBHBIX 3JIEMEHTOB TJIABHBIX M MOOOYHBIX MOATPYIII
MIEPUOIMUYECKON  CUCTEMBI M WX BaXHEHWIIUX  HEOPTaHUYECKUX
COCIMHEHU; POJIb B IIBEHHOMN IPOMBIILICHHOCTH;

— KJaccU(PUKAIUI0 OpPraHUYECKUX BEIEeCTB, HMX COCTaB, CTPOCHHUE,
XMMUYECKHE CBOMCTBA, Ja0OpaTOpHbIE M MPOMBIIIICHHBIE CIIOCOOBI
MOJTYYEHHUS, POJIb B IIBEUHOM MPOMBIIIJIEHHOCTH;




— OCHOBHBIE NPUEMBI U METOABI PadOThl B XMMHUYECKOW J1abopaToOpuH,
TEXHUKY 0€3011aCHOCTH MPH BBHITIOTHEHUH XUMHUECKOTO SKCIICPUMEHTA;
YMETb:

— IPUMEHATH OCHOBHBIE IIOHATHUS, TEOPUUM U 3aKOHBl XUMHHM JJIf
OOBsSICHEHUS! (PU3MKO-XMMHUYECKHUX CBOMCTB MPOCTBIX BEIIECTB M UX
COCIMHEHUM U YCIOBUM IPOTEKAHUS XUMUYECKUX IPOLECCOB;

— BECTH pacueTbl PHEPreTHYeCKuX 3PPEKTOB XUMHUUECKUX PEAKLHUN U
OTpENeNIATh BIUSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh pEaKIuil
XMMHYECKOE PAaBHOBECHE;

— XapaKTepU30BaTh PABHOBECHBIE IIPOLIECCH B PACTBOPAX AJIEKTPOJIUTOB;
—  XapakTepu3oBaTb  XOJ ~ WM  HANpaBICHHE  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUi, X 3HAYCHHE B XUMHUUECKHUX IPOLIECCAX;

— TPOBOAMUTH CPAaBHUTEIbHBIA aHAIM3 (PU3MKO-XUMHUYECKUX CBOMCTB
METAJIJIOB, HEMETA/NIOB M HX COECOUHEHWI,0praHN4eCKUX BELIECTBB
3aBHMCHMOCTH OT UX COCTaBa U CTPOCHMUS;

BJIaJIETh HABbIKAMU:

— TOUCKa ¥ 0TOOpa U3 pa3IMUHbIX HCTOYHUKOB HAYYHOH U METOAMYECKON
uH(pOpMAaIMK TI0 pa3jesiaM 00Meil 1 HEOPraHMYECKOW XUMUH;

— COCTaBJICHMsI YPaBHEHUH XMMMUYECKUX PEaKUUi M pelIeHus 3ahad 10
XUMUYECKUM (hOpMyJIaM U YPaBHEHUSIM;

— TPOBENEHUS XUMHUYECKOTO SKCIEPUMEHTa C Yy4eTOM TpeOOBaHMMA
TE€XHUKH O€30IaCHOCTH.




1.4. Kpurtepuu oneHUBAHUS KOMIIETEHIUIl Ha

¢popmupoBanus

Pa3HbIX

Tanax Hx

Buj Tekyuieii yueOHol padoThl

KoaunuyecTBO 0a/1710B

BrimostHeHE 1 3amuTa J1abopaTopHO pabOThI 25
CamocrositenpHas paboTta 40
3auer 35
Hroro 3a cemectp: 100

HakonureabHasa cucreMa oneHuBanud mo 100-0a/JibHOM HIKAJIe

Yeroipexodad-
JIbHASl cCUCTeMA
OLICHUBAHMS
JK3aMeHa

100-
oalIbHAas
IIKAJIA

BykBenHas mkana, coorsercreyromas 100-
0aJ/JILHOM LIKAJIe

Cucrema
OLICHUBAHUSA
3adera

O1iangao

90-100

A — OTJINYHO — TEOPETUYECKOE COMIePIKaHNE Kypca
OCBOCHO TTOJTHOCTHIO, 0€3 IPOOEIoB;
HE00XO0IMMBbIE MPAKTUUECKUE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepPHAJIOM C(HOPMHUPOBAHEI; BCE
MPeyCMOTPEHHBIE MMPOTpaMMoi 00ydeHus
yueOHbBIC 3aJIJaHUS BBIMTOJTHCHBI, KAYeCTBO MX
BBITIOJTHEHHMS OIL[CHEHO YUCJIOM 0aioB, OJU3KHM K
MaKCHMaJIbHOMY

Xopo1o

83-89

B — oueHb XOPOIIO — TEOPETUUECKOE CO/IepPIKaHNE
Kypca OCBOCHO TIOJIHOCTBIO, 0€3 MpoOeIioB;
HE00XO0/IMMbIE MPAKTUYECKUE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHAIOM B OCHOBHOM
c(OpMHPOBAHBI; BCE MPEAYCMOTPEHHBIE
nporpamMmoi o0ydeHus yueOHbIe 3a1aHHs
BBITIOJTHEHBI, KAYECTBO BBITIOJTHEHHS
OOJIBIIMHCTBA U3 HUX OLIEHEHO YHCIIOM OalioB,
OJIM3KUM K MAaKCUMAJIbHOMY

Xopoo

75-82

C — X0opo1110 — TEOPETUUYECKOE COIEPKAHUE Kypca
OCBOEHO TMOJHOCTBIO; HEKOTOPhIE MPAKTUYECKHE
HABBIKU pa0OTHI C OCBOCHHBIM MaTEPHAIIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
pelyCMOTPEHHBIE MPOrpaMMoi 00ydeHus
yueOHbIC 3a/IJaHUS BHIMIOJTHEHBI, KAY€CTBO
BBITMIOJTHEHHS] HU OJIHOTO M3 HUX HE OLIEHEHO
MUHUMAIBHBIM YHACIIOM 0aJlIIOB, HEKOTOPBIC BUIBI
3aJJaHUl BBINOJIHEHBI C OINOKaMuU

VY nosnerBo-
PHUTEIBLHO

63-74

D — y1oBIeTBOPUTENBHO — TEOPETUIECKOE
coJiepKaHue AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
1poOeITbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE00XO0/IMMBbIE MPAKTUYECKUE HABBIKU PaOOTHI

C OCBOCHHBIM MaTEpHaIOM B OCHOBHOM
c(hOopMHUPOBaHBI; OOIBIIUHCTBO
IPEeyCMOTPEHHBIX IPOrpaMMOi 00ydeHus
y4eOHBIX 3aJJaHUi BBIIIOJIHEHO, HEKOTOPbIE

13 BBIIOJIHEHHBIX 33/IaHUH, COJICPKAT OINOKH

Y noBneTBo-
PHUTEIBHO

50-62

E — ocpeicTBEHHO — TEOPETHYECKOE
CoJIepKaHne Kypca OCBOCHO YaCTUYHO;

3auTreHo




HEKOTOPbIC MPAKTUYECKHE HABBIKH PAOOTHI

He c(hopMUpPOBaHBI, MHOTHE MPETYCMOTPEHHBIE
porpamMmoi o0ydeHus yueOHbIe 3aTaHHs

HE BBIITIOJIHCHBI J'II/I60 Ka4€CTBO BBLIIIOJIHCHUA
HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM 0aJlIoB,
6J'II/I3KI/IM K MUHUMAJIbHOMY

Heynosnerso-
PHUTEIBLHO

2149

FX — HeyA0BIETBOPUTEIBHO — TEOPETUUECKOE
coJiep’KaHue Kypca OCBOGHO YaCTHYHO;
HEO0OXOAMMBIC MPAKTHYECKUE HABBIKA PAaOOTHI
HE COPMUPOBAHBI; OOJBITHHCTBO
MPElyCMOTPEHHBIX TPOrpaMMOil 00yUeHHs
y4eOHBIX 3aJJaHUI HE BBIMOJIHEHO 00 KayecTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aslioB,
OJIM3KUM K MUHUMAIBHOMY; TIPH
JOTIOJTHUTEIILHOM CaMOCTOSATEILHOM paboTe HaT
MaTepuaIoM Kypca BO3MOKHO TOBBIIIICHHE
KayecTBa BBIMIOJIHEHUS YUEOHBIX 3aJaHUN

Heynosnerso-
PpUTEIBHO

0-20

F — Hey1OBJIETBOPUTEIHHO — TEOPETUUECKOE
coJiepKaHne Kypca He OCBOCHO; HEOOXOTUMbIE
MPAKTUIECKUE HABBIKU PaOOTHI

He c(hOPMUPOBAHBI; BCE BBIMOJHEHHBIC YICOHBIC
3aJaHus coJlepKaT rpyOblie OmMOKH,
JIOTIOJTHUTEIIbHASI CAMOCTOSATENbHAS paboTa HaJ
MaTepHaJoM Kypca He IPUBEJET K KaKOMY-JIH00
3HAYMMOMY TTOBBIIICHUIO KA4eCTBA BHIMTOJHEHUS
y4eOHBIX 3aJaHHi

He 3aureno




2. KOHTPOJIBHO-OINEHOYHBIE CPEJCTBA

1.1.0OneHo4YHbIE CPEACTBA TEKYLIEro KOHTPOJIs (TUIIOBbIE)
Bomnpocs! Aj1s1 yeTHOrO onpoca:

1. BemecTa npocteie U cioHble. KilacChl HEOPTaHUYECKUX COCTUHEHHMN.

2. Oxkcuapl, MX KiIacCUpUKaLUs, HOMEHKIATypa, IOJIyY€HHE, XUMUYECKHUE
CBOMCTBA, IPUMEHEHUE.

3. CKOpOCTh XMMHUYECKON PEAaKIMM B TOMOTE€HHOW W T'€TEPOTr€HHON CUCTEMaX.

3aBUCHUMOCTh CKOPOCTH XHMHYECKOH pEeaKIMyd OT KOHIEHTPAIUM PEearupyrommnx
BEIIECTB. 3aKOH JIEUCTBUSA Macc.

4, KonnenTparus pactBopoB. CriocoObl BBIPKEHHUSI KOHIISHTPAIIUHA: MacCOBas
JI0JISI PACTBOPEHHOTO BEIIIECTBA, MOJISIPHAS KOHIICHTPAITHS.

5. OCHOBHBIE TOJIOKEHUS TEOPHUH IIEKTPOTUTUUECKON JTUCCOTIHATIHH.

6. CylHOCTh OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIA.

7. JlabopaTopHblE W MPOMBINIJICHHBIE CIIOCOOBI TOJYYCHHS TaloTeHOB. Mx
XMMHYECKHE CBOMCTRBA.

8. Oxcup cepsl (IV), mabopaTopHble M MPOMBIIUIEHHBIE CIIOCOOBI MOTYYCHHUS,
dbuznuecKre 1 XUMUIECKUE CBOWCTBA.

9. dusznyeckue W XMMHUYECKHE CBOMCTBAa  a30Ta, JabOpaToOpHBIM U

MPOMBIIIJIEHHBIA CIOCOOBI TTOYYEHUS €T0.

10. Crpykrypa mNEepHOOUYECKOW CHUCTEMBI: NEPUONA, Tpynmna, MOATrpYyIIa.
KonnuecTBo 271€MEHTOB B IEPUOIAX.

11.  OcHOBHbIE TONOKEHUS TEOPUH CTPOEHUS OPTraHMYECKUX COCIMHEHUN
A. M. bytneposa.

12. T'omosoruueckuii  psifi ajJKaHOB, HOMEHKJIATypa, AJIEKTPOHHOE CTPOEHUE,
HU30MeEpHsL.

13. ®usnyeckre U1 XUMUYECKHE CBOICTBA, MOJYyUYEHHE U IPUMEHECHHE AJIKEHOB.

14. beHzoJ, 37IeKTPOHHOE CTpOCHHE O€H3071a, H30MEPHS.

15. I'eneTnyeckas CBA3b MEXKAY CIIMPTAMH U YIJIEBOAAMU.

16. HenacepleHnnbie anudaTiieckie MOHOKApOOHOBBIE KHCIIOTHI.

17. CtpoeHue, CBOMCTBA U MPUMEHEHHUE YTIIEBOJIOB.

18. HutpocoeauHenus, kiaccupuKausinHOMEHKIIATYypa.

19. 'eneTnueckass CBsI3b MEXKAY YIJIEBONOPOJAMH, CHUPTaMH, ajblAeruiaMu U
KHCJIOTAMH.

20. [TonydyeHne u XMMUYECKUE CBOMCTBA AMUHOKHCIIOT.

IIpakTHyeckue 3aaHUs JJIM 3aIIUTHI JTA00PATOPHOM PadOThI:

Tema: OCHOBHBIE KJIACChl HEOPTAaHUYECKHUX COCTUHECHM .

1. B3aumopeiicTBHE KHUCIOTHOTO OKCHAA C BOJAOW (COEOMHEHHE aHTUApPULIA C
BojoM). HamuTe Ha JHO CTEKISIHHONM OaHKM HEMHOTO BOJAbI U MpPHOAaBUTH
HECKOJIBKO KalleJIb pacTBOpa CHHEro Jjakmyca. Harperb B JKene3HOM JIOXKKe
KYCOYKHM CEpbl /10 BOCIUIAMEHEHHMS M ONYCTUTh JIO)KKY B OaHKy (HE Kacasich
XKUJKOCTH), TPHUKPBIB IOCJIEIHIOI CBEPXY CTEKISIHHOW IutacTHHKOM. Ilocne
CrOpaHMsi Cepbl BBIHYTh JIOXKY, B300JITaTh COAEpPKUMOE OaHKUM HaOIIOAATh



U3MEHEHHE OKpacku yakmyca. [Ipu ropenun cepsl obpazyercs okcun cepsl (IV)
KOTOPBIN SIBJSECTCS aHTUAPUJIOM CEPHUCTON KUCIOTHI.

2. CoenuHeHHe OCHOBHOTO OKcuAa C BOJIOM. Kycoukw HerameHHOM HW3BECTH
CMOYHUTh HEOOJIBIIMM KOJMYECTBOM BOjABI B (hapdopoBoii uamke. Habmromats
BBIJICJIEHUE TEIUIOTBI M PAaClaJeHHE KyCOYKOB H3BECTH B NOpPOLIOK. YacTh
nopomika B300JITaTh C BOJAOM B MNPOOUMPKE M PACTBOP HCIHBITATh KPACHBIM
JAaKMYyCOM WX (PeHOoIPTaTICHHOM.

3. Ilonyuyenue u cBoiicTBa ocHoBaHUi. [1lo100paTh U3 nMerommxcs B 1adopaTopun
pacTBOPOB pPACTBOPBI YETBHIPEX COJIEW, KOTOpPBIE NIPU B3aUMOJEHUCTBUM CO
nienouaMu 00pa3yloT HEPaCTBOPUMBIE B BOJEe OCHOBaHUsA. [lomydnTs OCHOBaHUA,
OTMETUTH UX OKPACKY M HaIMCaTh YPABHEHUS PEAKLMM B MOJIEKYJISIPHOM U HOHHOU
dbopmax.

4. Tlonmyuenue coneil. 3 aByX pacTBOpUMBIX coyieil Oapusi IByMsi criocobamu
MoJayYuTh cyibdar Oapust (cMm.Tabmuily pacTBOpUMOCTH). OTMETUTH ILBET U
cBoicTBa cynbdata Oapus. Hanucath ypaBHEHUs! peakiui.

Tema: Teopus JIEKTPOJIUTHYCCKON AUccouranuu. I'uapoaus cose.

1. Oxpacka unaukatopoB. Hanutb B Tpu mpoOupKU 1mo 3 mil AUCTUIIUPOBAHHOM
BOAbl M MPUOABUTHIIO JBE KaIUIM PacTBOPa OJHOTO M3 HMHJMKATOPOB: JIAKMYCA,
METHUJIOBOTO OpaHKeBOro U ¢eHosdranenHa. OTMETUTh UX LBET B HEUTpaJbHOU
cpene. K xaxaoi npobupke 100aBUTh pacTBOP Kakoi-mnbo kucioThel. Habmonats
U3MEHEHUS OKPACKU U 3aIACATh UX B TETPAJIH.

2. CpaBHEHHE XHMHUYECKOM aKTHUBHOCTH CHJIBHBIX U CJIA0BIX 3JIEKTPOJIUTOB.
Hanute B mpobupky 5 mia 0,1 H pacTBOpa CONISIHON KUCIOTHI, B IPYTYIO - CTOJIBKO
K€ pacTBOpa YKCYCHOW KHUCIOTHL. OMyCTHUTh B Ka)XAyl0 MPOOHMPKY IO TpaHyle
nuHka. Kakoit ra3 Beigenuics B mpobupkax? Hamucars ypaBHEHHUS POUCXOISAIINX
peaknmii. B kakoit kucnore mporeccuner Oosnee aktuBHO? JlaTh oOBsCHEHHE
ATOMY SIBJIEHUIO, MOJb3YySICh JAHHBIMA O CTENEHU IUCCOLMALMM COJIIHOW U
ykcycHo kucnoT B ux 0,1 H pacTBopax.

3. Peakuus cpeasl pacTBOPOB COJIEHN MPH TUIPOJIU3E.

a) Hamute B omHy mnpoOUpKY pacTBOp COJM aleraTta HaTpus, a BIAPYIYIO -
KapOoOHaTa HATpHs, HCCIEAOBATh PEAKLUMIO CpeIbl PACTBOPOB COJIEH, HAHOCH
KaIll0 pacTBOpa Ha JIAKMYCOBYIO OyMaxKKy CTEKJISIHHOM mnanouykoi. Hamucatb
MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHHS PEAKLIMI THAPOIIN3a B3AThIX colieid. B kakoM
cllydae THAPOJIU3 OyJeT MPOUCXOIUTh CTYIIEHYaTo?

0) HanmcaTe ypaBHEHUE peakLMK THIPOJIM3A XJIOPHIa AMMOHHMS UXJIOPHU/IA [IUHKA.
Kak neiicTByrOT pacTBOpbl 3TUX coyied Ha jakmyc? [IpaBUIBHOCTH 3aKIIIOYEHUS
POBEPUTH ONBITOM. ClienaTh BBIBOJ.

B) Kakyro peakuuro Ha JIaKMyC JIOJDKEH IOKa3bIBaThb PACTBOP XJIOpHJA HATpuUs?
[TpaBMIIBHOCTH 3aKIIOYEHHUS] MPOBEpPUTH oOmbIToM. Craenate OOLIMIT BBIBOJ O
TUAPOJIU3E CoJie (BBISICHUTh, KAKHE COJMIOABEPTaloTCs TUAPOITU3Y)

Tema: Mera/ibl M HEMeTAJLIBI.

1. B34Th NMUHIIETOM MaJIEeHbKUH KyCOUYEK HATpHsi, OOCYIIUTh €ro GUiIbTPOBAIBLHON
OyMaroil 1 moMecTuTh B mpooupKy ¢ Bojoil. Habmonate 3axonom peakunu. Kakoi
ra3 Bbiaensercsa? lMcnelTaTh HMHAMKATOPOM TOJNYYEHHBIM pacTtBop. Hamucate
YPAaBHEHUE PEAKLIUU U CHIENIATh BBIBOJ.



2. BzaumoneiictBue menu ¢ kuciaoramu. K HeOONbIIOMY KOJIMYECTBY MEIHBIX
CTPYXEK MPWIUTh B OTJEIbHBIXIIPOOUPKAX pa30aBICHHbIE U KOHLIEHTPUPOBAHHbBIE
pactBophl kuciotr HCI, H,SO,, HNO;. Habmogate npoucxossiiue siBieHus. Te
npoOMpPKH, BKOTOPBIX PpEAKIUsl HE Havalach, OCTOpPOkHO Harperb. Co BceMu
JUKUCIOTaMH  B3aUMOJEHUCTBYeT Menb? OOpaTuTh BHUMaHUE Ha OKpACKY
pactBopa. IlpucyrctBue Kkakoro HoHa OOYyCIOBIMBAaeT 3Ty  OKpacky?
OnpenenuTeio XapaKTEPHOMY 3alaxy U OKPAacKe BBIICISIOIIMECS B PE3YJIbTaTe
peakuuu Ta3pl. HammcaTh ypaBHEHHSI peakiMif, paccTaBUTh KO3()PHUIIMEHTHI,
COCTaBUB JJIGKTpPOHHBIM Oamanc. CraenaTte BBIBOJ O BOCCTAaHOBHUTEIHHOU
CIIOCOOHOCTH MEJIH.

3. BoccraHoBieHHe HOHOB MEOM W3 PACTBOPOB €€ cojiel Oojiee aKTHBHBIM
meTtaiioM. Hanutes B mpobupky pactBop conu menu II, omyctuTs B Hero >kenes3o
(ckenme3HbId TBO3Ab). HaOmomath 3a W3MEHEHHWEM OKpPAacKHM pacTBopa u
NOBEPXHOCTH kefe3a. OObSICHUTh MPOUCXOSIINE SABJICHUS, UCTIONb3Ys TaOIHUIIbI
HOPMAaJbHbIX JJEKTPOHHBIX MOTEHUHAIOB. HamucaTe ypaBHEHHME peakUuW U
CHENaTh BBIBO/I.

4. B3aumopeiicTBME IMHKAa C KHUCJIOTaMu. B 1miectb mpoOUpOK MOMECTUTH IO
KyCOYKY TIpaHyJIMpPOBAaHHOIO  IIMHKauW T[OJEWCTBOBATb B  OTIEIbHOCTHU
pa30aBlieHHBIMM ¥ KOHIIEHTPUPOBaHHBIMM  pactBopamu  kuciot:  HCI,
H,SO4,HNO;.Ha6mrogate mpoucxoasdimue spieHus. Harpetb Te npoOupku, B
KOTOPbIXHA XOJIOJE€ HE Havajach peakuus. Ilocie pacTBopeHuss IMHKa
Bpaz0aBieHHo HNO; noka3zarh NpuCyTCTBUE HOHOB aMMOHHSI B MOJYyYEHHOM
pactBope. HamucaTth ypaBHeHMs peakiuii, paccTaBuTh Kod(pduuuentsl. Caenatb
BBIBOJIBI.

5. BzaumopeiictBue nmHKa co Ienoyamu. [lomecTuTh B MpoOHMPKY HEMHOTO
LIUHKOBBIX CTPYKEK M NPUIMTBKOHUEHTPUPOBAHHBIA pacTBOp wienoud. Harpers.
HaGmronats Beienenue rasa. Jlokazath ONBITHBIM IIYTEM, YTO BBIACIAIONINICS ra3
BoJopoA. HanncatbypaBHenue peakuuu. Cuenarb BbIBOJ.

Tema: Yruiesogoponsil.

1. [Tonyyenue u ropeHue MeraHa. B cyxyio mpoOMpKY HACHIAIOT CMECh s
noJiydeHus: MetaHa (O€3BOJHBIM alerar HaTpusi U TNpPOKAJIEHHas HaTpOHHAas
U3BECTh B COOTHOIIIEHUHU 1:2) ¢ BBICOTOH ci0s1 0koJio 4 cM. PazMeniaior cmech Tak,
4TOOBI 00pa3yIOIIUICS METaH MOT CBOOOIHO BBIXOJUTH U3 MPOOUPKH, 3aKPHIBAIOT
npoOUpKYy MPOOKOM C ra300TBOAHOW TPYOKOM M 3aKpeIuisiioT €€ B ILITaTUBE C
HEOOJIBIIMM HAKJIIOHOM B CTOPOHY MPOOKHU. B mTaTuB cTaBAT 1Be MpOOUpPKU: OAHY
IpOOUPKY CO CMeChio 3 MII pa30aBICHHOTO pacTBOpa MepMaHraHara Kauus u 1 mi
5%-HOTr0 pacTBOpa KapOOHATa HATPHUS U BTOPYIO MPOOUPKY € 3 M OPOMHOI BOJIBI.
HarpeBaroT cHauana BCiO MpOOUPKY, 3aT€M CUJIBHO HArpeBalOT Ty €€ 4acTh, I'Je
HaxXOJUTCA CMECh, HAUYWHAsl OT [HA NPOOMPKH, a 3aT€M IMEpEABUTas TOPEIKY
Janbliie, 4ToObl MOTJIM pearupoBaTh HOBbIE MopLHK cMecu. CHavana u3 mpoOUpKu
BBITECHSIETCS BO3AYyX, 3aTEM HAUMHAETCS BbIJICJICHNE METaHa. MeTaH MOIKUTAI0T y
KOHIIa Ta300TBOJHON TPYOKH, OH TOPUT TOTYyOOBATHIM, HECBETSIIIUMCS MJIAMEHEM.
Bnocsr B mnams ropsiiero metana $GapdopoByro Kpeliky oT Turis. [louemy Ha
KpBIIIKE HE 00pa3yeTcsl Y4ePHOTO MSATHA CaXKU?

2. OTHomIeHHe MeTaHa K OpomMHOHN Bojie U BoaHoMmy pactBopy KMnO,. BBogsr



ra300TBOJIHYIO TPYOKY B MPOOUPKY C OPOMHOM BOJION M MPOIMyCKAIOT B Te€UCHUU |
MUH MeTaH. Mcue3aer M okpacka OpoMHOM BonbI? 3aTeM MNpPOMYCKalOT METaH
yepe3 pacTBOp nepmaHranara kanusa. Yro Bbl HaOmogaere? Cpaenaiite BbIBOA 00
OTHOILIEHUU METaHa K OPOMHOI BOJI€ M K BOJHOMY PacTBOPY MEepMaHraHaTa KaJus
(Ipu KOMHATHOM TeMIepaType).

3 T'openue xugkux ankaHoB. B ¢apdopoByro daiiky HaauBarT |MIDKUIKHX
JIKAaHOB W MOKUTAIOT UX. OObsICHUTE, MOYEMY B OTJIMUME OT METaHa KUIKUE
QJIKaHbl TOpPAT KONTALIMM IIaMeHeM. Hamummre ypaBHEHME pEeakUUH TOpEeHUs
reKcaHa.

4. Peakus aTusieHa ¢ OpoMHON BOIOM

B cyxyro mpoOupky HaauBarOT 5 MJI CMECH ISl TIONyYEHHUS STUJICHA (ITUIIOBBIN
COUPT M KOHIl. cepHas KHUCIOTa B OObeMHOM oTHOIIeHuu 1:2). Ilpu stom
o0pasyeTcst STUICEpHAast KHCI0Ta — KUCIIBINA CIIOKHBIN dup.

B peakunoHHy0 cMech MOMEMIAIOT HACKOJIBKO KUMSATUIBHUKOB (KyCOYKOB OMTOTO
dapdopa) s pPaBHOMEPHOTO KHUIEHUS PEAKIUOHHOW CMECH, 3aKphIBAIOT
npoOUpPKYy MPOOKON C ra300TBOJHOM TPYOKOM M 3aKpeIuIsioT ee B ITaTtuBe. B
CepeIMHy Ta300TBOJHOM TPYOKH BCTaBISIIOT XJIOPKAJIBLIMEBYIO TPYOKYy C
HATPOHHOM H3BECThIO (B BUJE KYCOYKOB).B mTaTuB cTaBsAT mpoOUpKy C 2 Mi
OpomHOIl Boabl. [IpoOupKy cO cMechbl0 AJid TMOJYYEHHUs 3TUJIIEHA OCTOPOKHO
HArpeBaroT, cles 3a TeM, YTOObI BCIICHUBAIOILYIOCS KHAKOCTh HE MepeOpOoCuiio B
XJIOpPKAJIBLIUEBYIO TPYOKY. Brinenstonmiicst 3TUIeH MPOIyCKalT yepe3 OpOMHYIO
BOJY, KOTOpasi ObICTpOo oOeclBeyrBaeTCs (KAaueCTBEHHAs peakius Ha KpaTHBIC
CBSI3H).

5. Peakuus stunena ¢ BogusiM pactBopom KMnO, B npobupky HanmusaroT 2 mi
2%-HOro pacTtBOpa nepmaHranarta kamus, nooasisitor 0,5 mn 10%-Horo pactopa
COABI U IPOITyCKaroT 3TWiIeH. DrosieToBast OKpacka pacTBOpa NEPMaHraHaTa Kajus
ucyesaer, oOpa3yeTcsi XJONMbeBUAHBIM oOcajok Oyporo 1Bera. Ecimu stuiieH
MIPOMYCKAaTh JOJIFO0, TO OCAZAOK MOKET pacTBOPUThCA. IIpu OkuCieHuM >TUIIEHA B
yCIIOBUSIX peakuuu Barnepa oOpasyeTcst AByXaTOMHBIN CHUPT — 3TUIICHTJIUKOJIb.

6. 'openue stunena. [lomkuraroT 3THIIEH Y KOHIIA Ta300TBOIHON TPYOKHU. DTUIIEH
TOPUT CBETAIIMMCS IUIAaMEHEM. BHOCAT B IiaMs STWUJIEHA KPBDKY OT THIJIA.
OObsicHUTE, TOYEMY Ha KpPBILIKE 00pa3yercsa yepHoe NATHO. B n30bITKe KUCIOpOoaa
MMEET MECTO MOJIHOE OKUCIICHUE.

7. llonmyueHnue amneTwieHa M €ro ropeHue. B mpoOuUpKy MOMEMIaT KyCOYeK
KapOua Kalblius, MPUIMBAIOT 1 MJI BOJBI U Cpa3y K€ 3aKpbIBAIOT €€ MPOOKOM ¢
ra30o0TBOJHOM  TPyOKOW, WMEMIIeH  OTTAHYThIM  KoHen.  [lomkurator
BBIICJISIFOIIMICS alleTHJICH y KOHIIa Ta300TBOIHOM TpyOku. Habmomarot xapakrep
IUIAMEHU. 3aTeM MEHSIOT Ta300TBOAHYIO TPYOKy Ha HM30THYTYIO C UIMPOKHUM
OTBEPCTHEM M CHOBA NOJKUIAIOT ALlETWIEH. BHOCAT B IutamMs KpBIIKY OT THUIJIA.
Ha xppiiike oOpa3yeTcst uepHoe NsaTHO caxku. Mmeer nu anetunen 3amax?

8. Peaknus anerusieHa ¢ OpOMHOM BOJIOM3aKpbIBAIOT MPOOHUPKY C KapOUI0oM
KaJIBbIIUS U BOJOW MPOOKOW C M30THYTOW Ta300TBOJHONW TPYOKOW M MPOITYCKaroT
alleTUIICH Yyepe3 OpOMHYIO BOAY.

9. OkucieHue aleTueHa MepMaHraHatoM kainusi. B mpoOupky HamuBaroT 1 mi
pacTBopa nepMaHraHara Kajius, 100aBJsSOT TakoM ke 00beM pacTBopa kapOoHaTa



HATPHS U 3aT€M MIPOITyCKAIOT Yepe3 MOTYyUEHHBIN pacTBOp areTwieH. [locteneHHo
dbuoneToBasi OKpacka pacTBOpa HCUYE€3aeT, MOSBIAETCS XJIOMbEBUIHBIM 0OCaTOK
MnO, 6yporo 1Bera.

Tema: Kucsiopoacoaepskamme opraHudeckue coeIMHEeHUsI.

1. OGpa3zoBanrue W TUIPOJU3 aAJTKOTOJATOB HaTpus. B Tpu cyxue npoOupku
HAJIMBAIOT MO 2 MJI CIIUPTOB: B MEPBYIO — a0COMIOTHBIN ATHIIOBBIM, BO BTOPYIO —
MPONUIIOBBIN (MIJIM U30MPONUIIOBBIN), B TPETHIO — aMUJIOBBIM (MJIM M30aMUJIOBBIN).
B xaxmayro nmpoOupky BHOCIT MO KyCOUKY (pa3MepoM C TOPOIIMHY) OYHIIIEHHOTO
OT OKCHJIHOTO CJIOSI METATUYECKOTO HATpus. [IpoOMpKH 3aKphIBAIOT MPOOKAMH C
ra300TBOJIHBIMU TpPYOKaMH, KOHIIBI KOTOPBIX OTTSHYTHl. OTMEThTE, B KaKou
npoOupKe peakius ujaetr Hanbonee WHTEHCHBHO. Yepe3 1-2 mMuH mocie Hadana
pEeaKIUy MOHKUTAIOT BBIJICIISIONIUNACS Ta3 y OTBEPCTUH Ta300TBOTHBIX TPYOOK.
[Tocne 3aBepiieHUs peakiMU 3TaHOJA C HATPUEM Ha JHE MpPoOUpKU oOpazyercs
OeJbli TBEPABIN ATUIIAT HATPUs (KYCOUYKOB HATPUsI B MPOOUPKE HE JTOJKHO OBITH!).
JobaBnstoT B mpobupky 1-1,5 Mi1 Boabl (0CaloK pacTBOpSIETCS) W J00ABISIOT
1 karutio pactBopa denondranenna. U3mensercs au okpacka HHAUKaTOopa?

2. OKkuclIeHHE CIIUPTOB XPOMOBOM CMeChI0. B 1Be MpoOUpKU HATUBAIOT MO 2—3 MII
XpPOMOBOM CMECH M O KaIljIsiIM MPU BCTPSAXUBAHUU JOOABISIOT B OJHY MPOOUPKY
0,5 M1 sTHiOBOrO crnupra (OCTOPOKHO, CMECh CHUJIIBHO paszorpeBaetcs!), a BO
Bropyto — 0,5 Mn wuzoammioBoro cnupta. LIBeT pacTBOpoB MeHsieTCs U3
OpPaH)KEBOTO B 3€JICHBIM, B MPOOUPKE C ATHJIOBBIM CIUPTOM OIIYIIACTCS 3armax
si07I0OK (HIOXaTh OCTOPOXKHO!), a B TPOOMPKE C H30aMHUJIOBBIM CIIUPTOM —
crienuUUecKuil 3amax n30BaJePUAHOBOTO aTbIACTHIA.

3. [lonyyenune dopmanpaerumga oxuciaeHueM wmeranona CuO. CwmauuBaroT
METHUJIOBBIM CITUPTOM CTEHKH CyXOH mpoOupku. HarpemaroT crmpaiib U3 MegHOU
MIPOBOJIOKM B TUIAMEHH TOPEIKHA J0 OOpa30BaHMS Ha €€ MOBEPXHOCTH YEPHOTO
Haineta oxcuga Meau (II). PackanenHyro pokpacHa coupalib OIYCKalOT B
MOJATOTOBJICHHYIO TPOOUPKY. DTy OINEpalrio MOBTOPSIIOT HECKOJBKO pas.
MetwiioBelld cUpT TpeBpaimaercss B GopMableruj, UMEIOIIMN Pe3KUid 3amax
(octopoxxno!). [ns oOHapyxeHUs: Gopmaybaeruia B NpOOUPKY HaluBaroT 1 mi
(byKCcHHCEpHUCTON KUCIOThL. Yepe3 HEKOToOpoe BpeMs MOosiBisieTcs (uojeToBas
okpacka.llpu mpoBenenun omnbita yepHas mieHka CuOMIHOBEHHO HCY€3aeT U
MeJHasi CIUpalb CTAHOBUTCS 30JIOTUCTOM: MPOUCXOAUT BoccTaHoBiIeHHe CuOB
METaJUTMYECKYIO MEJIb.

4. IlBetHas peakmus Ha GOPMAIBIETHA C PE3OPIUHOM. B mpoOMpKYy HaIMBaIOT
3mn  0,5%-noro pactBopa pe3opumHa u 1 ma  10%-HOro pactBopa
dopmanbaeruma. [lunetkoit octopokHo mo cTeHke mobasmsiror 1-2 M H,SOy
(xoHI1.). Ha rpanuiie 1ByX >KUIKOCTEH MOSBIISETCS MAaJTMHOBOE KOJIBIIO.

5. Peakuus anpAeruzioB ¢ (PyKCHHCEPHUCTOW KHCIOTOH. B mpoOupky HamuBaroT
1 M1 pacTBOpa PYyKCUHCEPHUCTOM KUCIOTHI U JOOABIJISIOT HECKOJIBKO Kanenb 10%-
HOTO pacTBopa dopmanpaeruaa. IIpobupky craBaT B mrTatuB. Bo BTOpyO
npoOUpPKY K PYKCUHCEPHUCTOM KHUCIOTE NOOABISIOT Takoe e KoyutnuecTBo 10%-
HOTO pacTBOpa aleTajbJerua U OCTaBIAIOT ee. Yepe3 HECKOJbKO MHUHYT B
npobupke ¢ popmanbaeruomM nosBisieTcs: (UoeToBasi OKpacka, a B MpoOUpKe ¢
YKCYCHBIM aJIbJETUIOM — po30BO-(uoseToBas. [Ipu qo0aBieHnn K OKpalleHHbIM



pactBopam 1o 0,5 ma HCI (koHI1.) TpOUCXOASIT CIEAYIONINE N3MEHEHHSI: OKpPacKa B
npoOupke ¢ hopMaIbACTHAOM NEPEXOIUT B (PHUOJETOBO-CUHIOW, a B MPOOUPKE C
alleTaNbJICTUIOM — Yepe3 HECKOJbKO MUHYT OHa ucyesaer. [Ipu npucoeauHeHun
aNbJIETUI0OB K OeclBETHOM (DYKCMHCEPHHUCTON KUCIOTE BO3HUKAET COMpPsKEHHAs
CUCTEMA C JEJIOKAJIM30BaHHBIM TOJIO)KUTEIIbHBIM HAPSAOM, OTTEHOK OKPACKU 3THUX
COCIMHEHUM 3aBUCUT OT MPUPOJABI aNbJErH/ia, BCTYIHUBIIETO B PEAKIHUIO C
dbykcuHcepHucToil  kucioroil. IIpoaykTel TpHUCOEIUHEHUs  albJACTUIOB K
(YKCMHCEpHUCTOM KHUCJIOTE pearupyror ¢ u30biTkoM SO,, HaxXoIsAmUMcS B
pacTBOpe U OT HHUX OTIICIUISIOTCS THAPOCYIb(PUTHBIE MPOU3BOIHBIE AJIbJETU/IOB,
opu 3TOM  CHOBa  oOpasyeTcsi  (pyKCHHCEpHHCTas  KuciIoTa  (pacTBOp
oOecueunBaetcs). [lpu nobaBneHnn U30bITKa MUHEPATbHBIX KUCIOT MPOUCXOAUT
pacileruieHue TMPOIYyKTOB NPUCOCAUHEHUSI aJbJAECTUAOB K (YKCHHCEPHHUCTOM
KHCJIOTE, IPU 3TOM aMHHOTPYIIBI KPACUTENS OCBOOOKAAIOTCS U MPUCOCTUHSIIOTCS
npotoHbl. OOpa3oBaHue coJied Mo ABYM (WJM TpeM) aMUHOrpymmaMm (ykcuHa
OPUBOAUT K OOECHBEYMBAHMIO (HAPYILIEHUIO WLENu comnpsbkeHus). MckimoueHue
COCTaBJISIET MPOU3BOJIHOE (opMaliblieruaa — 00jee YCTOMYMBOE COETUHEHUE, OHO
COXpaHsET OKPaCKy B CUIIbHOKHUCIION Cpejie.

6. Okucnenue popMaliberua aMMUaYHbIM PacCTBOPOM TUApOKcHia cepedpa. s
MOJIYYEHHUS] «CepeOpSHOro 3epKajia» HeOoOXOAMMO MPEIBAPUTEILHO XOPOIIO
BBIMBITH MPOOUPKY. JJ1s1 3TOTO B IPOOUPKE KUMATAT (OCTOPOXKHO!) B TeueHue 1—
2muH okojo S5 wmia 10%-noro pacrBopa NaOH, a 3aTteM CHoJIacCKMBaKOT €€
JUCTWIMPOBAHHON BOOW. B BBIMBITON MpOOUpPKE TOTOBST aMMHAYHBIN pacTBOp
ruapokcuna cepedbpa: k 2-3 mu 1%-noro pactBopa AgNO; mpubaBisSOT O
KaljIisiM TpU  BCTPSAXUBAHUM 5%-HBII pacTBOp aMMuaka 10 TeX IOp, IOKa
oOpa3yromuiics cHavyasla 0ca oK MOJHOCTHIO HE pacTBopUTcs. V30bITOK aMMuaka B
pacTBOpEe CHMXAET YYBCTBUTEIBHOCTh peakiuu. K momyuyeHHOMY OeclBETHOMY
pacTBOpy NpHOABISIOT HECKOJIBKO Kamesb 5%-HOro pactBopa (opmainbaerujaa u
OMYCKAaIOT NPOOMPKY HAa HECKOJbKO MHUHYT B BOJISIHYIO OaHIO C TeMIepaTrypou
BojibI 60—70°C. Ha cTenkax mpoOUpKH MOCTENEHHO BBIACISETCS cepedpo (MHOTIa
B BHJIE TEMHOT'O OCaJIKa).

7. Bolgenenue BBICIIUX >KUPHBIX KUCIOT M3 MbUla. B crakane pactBopsitoT 1 r
MBUIBHOU CTpYXKH B 10 mu1 aucTWiiiMpoBaHHOW Bojbl. [lomyueHHBIN pacTBOp
paznmuBarT B 2 npobupku. K 1 gactu (Bropas — jis onbiTa 3) OPHWIMBAIOT 2 MII
10%-Horo pactBopa cepHOMl KHCHOTBL. IIpy 3TOM NPOUCXOAUT MOMYTHEHUE
pacTBOpa BCIEACTBHE BBIACICHUS HEPACTBOPUMBIX B BOJE BBICHIMX KapOOHOBBIX
kuciot. Jlanee cMech HarpeBaroT 10 KuneHus. PacrmuiaBuBmivecs KUpPHbIE KUCIOTHI
BCIUIBIBAIOT B BH/IE CJIOSI, 3aTBEP/IEBAIOIIETO IPU OXJIaKIECHUHU MPOOUPKHU.

K oxnaxknennoit cmecu no0aBisitoT 3 mul quaTHIIOBOro  sdupa. I[Ipobupky
3aKpBIBAIOT KOPKOBOW TIPOOKOW H JHEPTUYHO BCTPSAXUBAIOT. BomHBINA Cioi
CTAHOBUTCSl NPO3payHee, JKUPHBbIE KHUCIOTHI PACTBOPSIOTCA B 3dupe. DPUpHBINA
pPacTBOP OCTOPOMKHO C MOMOUIBIO MUIMETKU MEPEHOCAT Ha yacoBoe cTekyo. [locre
ucrnapeHus 3pupa Ha CTEKJIE OCTAETCSl OCTATOK, HAIOMUHAIOIINN napaduH.

8. DMynbrupyloiiyue cBoicTBa MblIa. B 2 mpoOupku HanuBalOT mo 2—3 Karuiu
MOJICOJTHEYHOTO0 Macia. B oaHy W3 HUX NpWIMBAIOT 2 MJ JAUCTHILIUPOBAHHOU
BOJIbL, a B ApYryto — 2 Ml 1%-HOro pacTBopa MbUIa. DHEPIMYHO BCTPSXUBAIOT 00€



npobupku. B mpobupke ¢ MbpUIOM 00pa3yeTcsi AOBOJBHO yCTOHYMBAsT MOJOYHO-
Oenmast SMyJbCUs, B MpPOOMPKE C BOAOM KaleabKW Macja BBIICISIOTCS U
IIOCTENIEHHO BCIUIBIBAIOT: 3MYJbCHS Macjia B BOJAE HeycToiluuBa. Moromue
CBOMCTBA  MblIa  OOBSCHSIOTCA  €r0  SMYJbIUPYIOUIMMH  CBOMCTBaMH,
HNOHWKAIOLIMMHU MOBEPXHOCTHOE HATSDKEHUE KamelleKk macia. JTO NPUBOJAUT K
3HAYUTEJILHOMY YBEJIMUEHHUIO YCTONUYHUBOCTH IIEHBI U SMYJIbCUU.
Tema: A3oTcoaep:kamme OpraHndecKue coeMHeHMs.
1. buyperoBas peakmus ([TuotpoBckoro). B aBe mpoOupku HanmmBaroT mo 1 mi B
onHy — 1%-Horo pactBopa siuyHOro Oeinka, B Jpyryro — 1%-Horo pactBopa
xenatuHel. B 06e npoOupku gonuBatoT paBHbI 006¢M 10%-Horo pactBopa NaOH
u no 1-2 xamm 1%-noro pactBopa CuSO,, cmech mepememmBaroT. B obenx
npoOMpKax MOSABISETCS YCTOMYMBOE KpacHO-(proieToBoe (Win cuHe-(proIeToBoe)
OKpalllMBaHUE, CBUAETEIICTBYIOIIEE O HAIMYMU MENTUIHBIX CBA3EH B MOJIEKYJIE
Oeka.
2. KcanromnporenHoBas peakuus. B Tpu npoOupku HanuBaroT 1o 1 mu pactBopa
O€JIKOB: B MEPBYIO — SIMUHOTO, BO BTOPYIO — MIIEHUYHOTO, B TPETHIO — KEJIATUHBI.
Bo Bce mpoOupku 100aBisOT mo 5—6 kanenab KoHueHTpupoBaHHo HNO; wu
HarpesaroT. B nepBoii u BTOpoi npoOupKax >KMJIKOCTh U OCaJ0K OKPALIMBAOTCS B
JMMOHHO-KENTHIN LBET, B TPEThEH MPOOUPKE MOJIydaeTCsl €1Ba 3aMETHOE OJieIHO-
xénroe okpammBaHue. [locne oxnaxxaeHUs! B KaXaAylo NpoOHpKY H00aBISAIOT IO
KaIUIAM M30BITOK KOHUEHTPUPOBAHHOIO pacTtBopa ammuaka win 30%-Horo
pactBopa NaOH. Okpacka KUJKOCTH CTAHOBUTCS OPAHKEBOU.

1.2.0neHOo4YHbBIE CPeCTBA IS MPOMEKYTOYHOM aTTecTaluM (3a4eT)

1. Ilpeamer u 3amauM XUMUHU, €€ 3HaueHue. BemiecTBo, ¢u3HUeckoe TeJo.
@u3nueCcKUe U XMMHUUYECKUE SABJICHUSA. XUMHYECKHE MPEBPALICHUSA. ATOMBI.
Monekynbpl. Xumuueckue diaeMeHThl. OTHOCUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAsE MOJEKYJsIpHas macca. Moab. MossipHas macca. YpaBHEHUS
XUMHUYECKHX peakiuii. Xumudeckue Gopmyssl. MaccoBast 10715l BEIIECTBa.

2. OCHOBHBIE TIOJIO)KEHHS] aTOMHO-MOJIEKYJIIPHOTO YUEHUS.

3. 3aKOoH COXpaHEHUs MacChl BEIIECTBAa. 3aKOH HSKBHUBAJEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BeEIIECTBA. ['a30Bble 3aKOHBL. 3akOH ABOraapo.
Mounsipabiii 00beM raza. OTHOCUTEIbHAS ITIOTHOCTH Ta30B.

4. Crpoenue atoma. KBaHTOBO-MeXaHHU€eCcKas MOJesib aroMa. KBaHTOBBIE yuCIa.
AtomHas opoutank. Tumbl aToMHbIX opOuTanei. [Tpunnun Ilaymm. [IpaBuiio
Xynaa. [TocrnenoBaTenbHOCTD 3aMOJHEHUS] JIEKTPOHAMU aTOMHBIX OpOUTAJIEH.
DJIEKTPOHHBIE CTPYKTYpPbl aTOMOB M MEPUOAUYECKAS CUCTEMA DJIEMEHTOB; S-,
p, d- u f-anemeHTsI.

5. llepumommueckuu 3axkoH JI. M. MeHneneeBa U mepUOAMYECKAs CHUCTEMA
AJIEMEHTOB. 3aBUCUMOCTh XUMUYECKUX CBOMCTB AJIEMEHTOB OT 3JIEKTPOHHOTO
CTPOEHHUS UX aTOMOB. 3HaUeHHE nepuoanydeckoro 3akona JI.11. Menneneesa.

6. Xwumuyeckas CBSI3b.

DHepreTvka U HapaBJICHHOCTh XUMUYECKUX IIPOLIECCOB.

8. CKOpOCTh XHMMHYECKMX pEaKkIuil. 3aBUCUMOCTb CKOPOCTHM pPEaKUUh OT
IPUPOABI BEIIECTBA MU KOHIEHTPALMH. 3aKOH JAEHCTBYIOLIMX Macc. BausHue
TEMIIEPATYPbl HA CKOPOCTh peakumu. Karamus.

~



9. Xumuueckoe paBHOBecue. KoHcCTaHTa paBHOBecHsd. BiusHue BHEMIHHMX
dbaxTopoB Ha xumuieckoe paBHopecue. [Ipunnumn Jle [laTenne.

10. O0mas XxapakTepUCTUKa pPacTBOPOB, MEXAaHU3M IIpollecca PACTBOPEHMS,
0CMOC.

11. PactBopel  asiekTponuTOB. Teopuss  DIEKTPOJMTHYECKONW  JTHCCOLMALINH.
CunpHble U cnabble  27eKTpoiuTbl.  CTENeHb  AIEKTPOJUTHYECKON
JUCCOLALUN. KoHcraHTa ANEKTPOIUTUYECKON JUCCOLMALUH.
ONEeKTPOIUTUYECKAs JTUCCOLMALUA  KUCJIOT, OCHOBaHUH, aM(OTEpHBIX
TUAPOKCHJIOB, COJEH. DJEKTPOJIMTUYECKAs] AUCCOLMALMSA BOAbL. ['maponus
coJei.

12. OKHCIUTENBEHO-BOCCTAHOBUTENbHBIE  Mpolecchl.  CTENeHb  OKHUCIIEHUS.
OxkucauTeny W BOCCTAaHOBUTENM. MeTon  3JeKTpOHHOro  OajaHca.
DNEeKTPOXUMHUYECKHE NpoLecchl. ['anbBaHNYECKHE 3TIEMEHTBI. DIEKTPOIIH3.

13. Okcuapl,  ompenenaeHue,  KiacCUPUKanus, HOMEHKJIAaTypa,  CHOCOObI
IIOJIy4ECHUS], XUMUUECKUE CBOMCTBA, IPUMECHEHHUE.

14. OcHOoBaHusA, oOmIpeaeNeHNe, KiIacCU(pUKaLusi, HOMEHKJIATypa, CIOCOObI
IIOJIy4ECHUS], XUMUUYECKUE CBOMCTBA, IPUMEHEHHUE.

15. Kucnotsl, onpenenenue,kiaccupukalys, HOMEHKIATypa,cliocO0bl MOITy4YEeHHUS,
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE.

16. Conu, omnpexneneHue,knaccuukanysi, HOMEHKIATYpa,CliocOObl IOIYy4YEHHUS,
XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE.

17. KaduecTBeHHbBIE peaKMM HA HEOPTraHMYECKHE BEIIECTBA. ['eHeTnueckas CBS3b
MEKly OCHOBHBIMH KJIACCAMM HEOPTaHUYECKUX COCOUHEHHU, UX ITPUMEHEHUE
B IBEMHOMN NPOMBIIIJIEHHOCTH.

18. O6mast xapakrtepuctuka MeTtaioB. OCHOBHBIE THIBl KPUCTAJUIMYECKUX
pemérok MerawioB. OOmue pu3nyeckue U XMMHUYECKHE CBOWCTBA METAJIOB.
OO1ue cnocoObl MOTy4eHNUs METAUIOB, UX IPUMEHEHHUE.

19. O6mas xapakTepucTiuka HemetayioB. CBoiicTBa eMeHTOB. CBOWMCTBA MPOCTHIX
BewiecTs. [lonyyenne HeMeTamuioB, UX IPUMEHEHHE.

20. IIpeameT opraHnuecKord XUuMHUHU.Teopus CTPOECHHUSI OPraHUYECKUX COCIUMHEHUM
A. M. bytneposa.

21. Knaccudukanus OpPraHMYEeCKHUX pEaKUUd U OPTaHUYECKUX COCIUHECHHH.

@yHKIMOHAJIBHBIE IPyIIbl. HOMEHKIAaTypa OpraHuyecKux COeIMHEHUM.

22.  Aunkanbi, o6mast hopMysa, TOMOJIOTHYECKUHN Psill, HOMEHKJIATypa, CTPOCHHUE,

u3zomepus, pU3nIecKue 1 XMMUYECKUE CBOMCTBA, MOJyuYeHUE, IPUMEHEHHE.

23.  Aunxensl, odmas opMmyna, TOMOJIOTHUECKHUN psill, HOMEHKIIATypa, CTPOCHHE,

u3zomepus, PU3NIecKue 1 XMMUYECKUE CBOMCTBA, MOJyuYeHUE, IPUMEHEHHE.

24.  Anxunsl, o0mas ¢popMmyiia, TOMOJIOTUYECKUH Psill, HOMEHKJIaTypa, CTPOEHHE,

nu3zomepus, pU3NUEcKue U XUMUYECKUE CBOMCTBA, NIOJIyYE€HUE, IPUMEHEHUE.

25. JlueHOBblE YIJIEBOJAOPOIbI, 00mas Qopmyaa, TOMOJOTUYECKUH P,

HOMEHKJIaTypa, CTPOEHHUE, H30MepHs, (PU3NYECKME M XHUMHUYECKHUE CBOWCTBA,

noJlyueHue, npumeHeHue. Ilonmumepusanuss  OIHEHOB, HAaTypaJbHBIA U

CUHTETUYECKUI KaydyK.

26. ApomMartudeckue yriaeBoAoOpoAbl. beH3o0i, 3MeKTpoHHOE cTpoeHue OeH3oa,

uzomepus,pu3nueckue M XUMHYECKHE CBOMCTBA, MOJIy4YeHHE, MPUMEHEHHUE.



[TpousBogubie Oenzona. Ilpupomnpie HMCTOYHMKHM — yriaeBoaopoaoB. Hedrs,
MIPUPOJIHBIN Tra3.

27. OHmHOATOMHBIE CIIUPTBHI: TOMOJIOTMYECKUHN Psii, HOMEHKIIATypa, CTPOCHHE,
nu3zomepus, (pU3NIecKue U XUMUYECKUE CBOMCTBA, OJyYE€HUE, IPUMEHEHUE.

28.  MHOroaroMHbIE CIMPTHI: TOMOJIOTHYECKUM P, HOMEHKIIATypa, CTPOCHHUE,
u3zomepus, pU3NUecKue U XUMUYECKUE CBOMCTBA, NIOJIyYE€HUE, IPUMEHEHHE.

29. DecHONBI: TOMOJOTMYECKHH PsSA  IPEACIBbHBIX OAHOATOMHBIX CIUPTOB,
HOMEHKJIaTypa, CTPOEHHE, H30MepHs, (PHU3NYECKHe U XHUMHUYECKHE CBOWCTBA,
NOJIy4eHHE, IPUMEHEHHE.

30. Anpaerunbl, CTpoeHHE KapOOHWIBHOM TpYIIbl, TOMOJOTHYECKUN PpSI,
HOMEHKJIaTypa, CTpOEHHE, H30MepHs, (PHU3NYECKHe U XHWMHUYECKHE CBOWCTBA,
NOJIy4eHHUE, IPUMEHEHHE.

31. KeToHbl, TOMOJOTMYECKHI PsJ, HOMEHKJIATypa, CTPOCHHUE, H30MEpus,
(¢uznyecKrue 1 XUMUYECKUE CBOMCTBA, MOJIYYEHHUE, IPUMEHEHHUE.

32. KapOoHOBBIE KUCIIOTBI; OJJHOOCHOBHBIE IpENEIbHbIE KAPOOHOBBIE KUCIIOTHI
TOMOJIOTUYECKUN psill, HOMEHKJIATypa, CTPOEHUE, H30Mepus, (QU3NYECKUE U
XUMHUYECKUE CBOMCTBA, NIOJIy4CHHUE, IPUMEHEHHE.

33.  OpnHOOCHOBHBIE HENpENENbHbIE KApOOHOBBIE KHCIOTBHI: T'OMOJIOTUYECKUHN
psia, HOMEHKJIaTypa, CTPOCHUE, N30MepHsl, PU3NUECKUE U XUMUYECKUE CBOICTBA,
IIOJIy4CHHE, IPUMEHEHHE.

34. Cnoxuble >(Qupbl, CTPOCHHE, HOMEHKJIATypa, peaKkuuu >TepuuKaluy,
TUIPOJIU3 CIOKHBIX 3(PUPOB, KUPBI, IPUMEHEHHE CIIOKHBIX dPUPOB.

35.  VraeBonsl: kinaccuduKkaius, TOMOJIOTHUYECKUNA PsJl, CTPOEHUE, PU3NUECKUE
Y XUMHAYECKHE CBOWCTBA, IPUMEHEHHUE.

36. Awmunbl, KiIaccuduKalys, TOMOJIOTHUECKUN Psill, HOMEHKJIATypa, CTPOCHUE,
u3zomepus, PU3NUecKue U XUMUYECKUE CBOMCTBA, MOJyuYeHUE, TIPUMEHEHHE.

37. AMUHOKHCIIOTBHI, KJIacCU(PHUKALUs, TOMOJOTMYECKUI psJl, HOMEHKJIATypa,
CTpOEHHE, Hu30MepHs, (U3NUECKHE UM XUMHUYECKHE CBOMCTBA, IOIy4YECHHE,
IIPUMEHEHUE.

38.  benxwu, kinaccuduxanus, CTpoeHue OEJIKOB, X 3HAYEHUE.



