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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEACTB

1.1. Ilepeyenb KoMIeTeHUHI, (popMHpPYyeMBbIX B Ipolecce OCBOCHHUS
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI
ITpouecc ocBOeHUs AMCLMILIMHBI HAIPABJIECH Ha OBJAJCHHUE CIENYIOLUMU

KOMIICTCHIIUSAMMU

— CIIOCOOHOCTBIO OCYIIECTBIIATh IE€IarOrM4ecKyr0 JACsATeIbHOCTh Ha
OCHOBE celHaIbHbIX Hay4YHbIX 3HaHul (OITK-8).

1.2. Dranbl ¢opMupoBaHUs KOMIIETEHIIUIl M CpPeACTBA OlleHMBAHUSA

YPOBHSI UX ¢)OPMHUPOBAHHOCTH

Jransl popMUpPOBaAHUSA KOMIIETEHIUI Kovmnerennuu | KoOHTPOJbLHO-0LIEHOUYHBbIE
cpeacTBa / cmnocoo
OlleHUBAHUS
Tema 1. OcHoBHBIC TOHATHS U 3aKOHBI XuMuu. | OITK-8 YcrHblil onpoc
Crtpoenue atoma. [lepuoanueckuii 3akoH U
NEepUOANYECKas CUCTEMA XUMUYECKUX
sneMeHToB [l. 1. Menneneera. Xumudeckas
CBSI3b M CTPOEHHUE BEIIECTBA.
Tema 2. 3akOHOMEPHOCTH NPOTEKAHUS OIIK-8 VY cTHBIN 0NpoC, BBINOJIHEHUE
XUMHUYECKUX peakiunid. OKUCIUTETHHO- U 3a1uTa JabopaTopHOit
BOCCTaHOBUTEIILHBIE U DJICKTPOXUMHUYECKHUE paboThI
nponecchl. PactBopsl. Teopust
ANEKTPOIUTUYECKON Aucconuanuu. I unpomms
COJIEH.
OIIK-8 Y CTHBIN ONPOC, BBINOJIHEHUE
Tema 3. OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX .
. U 3alUTa J1a00paTopHOi
coeuHeHU. MeTtaibl U HeMeTalIbl.
paboThI
., | OIIK-8 YcTHBIN 0onpoc, BHIMOTHEHNE
Tema 4. OcHOBHBIE TIOJIOKEHUSI OPTraHUYECKOI .
¥ 3aI1uTa 1a00paToOpHOi
XUMHH. YTIEBOIOPOIBI.
paboThl
OIIK-8 Y CTHBIN ONPOC, BBINOJIHEHUE
Tema 5. Kucnoponaconepxaiue OpraHnyecKue o
U 3al1UTa Ja00paTopHOi
COETUHEHMUSI.
paboThI
OIIK-8 Y CTHBIN ONPOC, BBINOJIHEHUE
Tema 6. AzoTcoaepxarnire oOpraHuIecKue o
U 3a1uTa J1abopaTopHOi
COEIMHEHMUS.
paboThl
IIpomexxyTouHast arrecTanus OIIK-8 3aueT (YCTHBIIN)

1.3. Onucanue nokasareseid GopMHUPOBAHUSA KOMIIETEHIUI

Koa xomnerenuuu

IInanupyemble pe3yabTaThbl 00y4eHHs1 (II0KA3ATEJIN)

OIIK-8 3HATh:

CTPOCHUSA UX aTOMOB;,

XapaKTePUCTHKH

— OCHOBHBIC ITOHATUS, TCOPUU U 3dKOHBI XUMHUH,
— 3aBHCHUMOCTh XHMHYCCKHX CBOMCTB DJJIEMEHTOB OT SJICKTPOHHOI'O

— 3aKOHOMEPHOCTH IPOTEKaHNS XUMHYECKHX ITPOIIECCOB;
—  (U3UKO-XUMHUYECKHE
HIIEKTPOIUTHICCKON ANCCOIMAIINH;

pacTBOPOB M TEOPHIO




— TEOPETUYECKUE OCHOBBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUN U
NEKTPOXUMHUYECKUX NPOLIECCOB;

— IEHETUYECKYI0 CBS3b MEKJy OCHOBHBIMH KJIACCAMH HEOPraHUYECKHUX
COCITUHEHHI;

— CBOWCTBa OCHOBHBIX JJIEMEHTOB TJIABHBIX M IOOOYHBIX MHOJTPYII
MEPUOJUYECKON  CUCTEMBI M HMX  BAXKHEHIIMX  HEOPraHMYECKUX
COCIMHEHUH; POJIb B LIBEHHOMN IIPOMBIIUICHHOCTH;

— KJacCU(MKALMIO OpPraHUYeCKUX BEIIECTB, HX COCTaB, CTPOEHHE,
XMMHAYECKHE CBOMCTBA, Ja0OpaTOpHbIE M TPOMBINUICHHBIE CIOCOOBI
IIOJIy4€HHUS, POJIb B IIBEHHOM NPOMBIIIEHHOCTH;

— OCHOBHBIE MPHUEMBI M METOJbI paboThl B XMMHYECKOW J1aboparopuu,
TEXHUKY 0€30M1aCHOCTH IPH BHIIOJIHEHUN XMMHUYECKOIO SKCIIEPUMEHTA;
YMETb:

— IIPUMEHATb OCHOBHBIE IIOHATHS, TEOPUM M 3aKOHbl XHMHH JUIS
OOBsSICHEHUS! (PU3UKO-XMMHUYECKUX CBOIMCTB MPOCTHIX BEIIECTB M UX
COEMHEHUI U yCIIOBUM NPOTEKAaHUS XUMUYECKUX ITPOLIECCOB;

— BECTH pacyeTbl HEepreTudeckux 3(h(HEeKTOB XMMHYECKHX PEaKIuid U
ONpEAEIATh BIHUSHUE PA3IMYHBIX (DAKTOPOB HAa CKOPOCTh pEaKUUd M
XMMHYECKOE PABHOBECHE;

— XapaKTepHU30BaTh PABHOBECHBIE IPOLECCHI B PACTBOPAX JIEKTPOJIUTOB;
—  XapakTepu3oBaTb  XOJ W  HAIpPaBIEHUE  OKHUCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM, UX 3HAYEHNE B XUMUYECKUX IIPOLIECCAX;

— TPOBOAUTH CPABHUTEIbHBIN aHAINW3 (PU3UKO-XUMHUECKUX CBOWCTB
METaJUIOB, HEMETAJUIOB U HUX COCJUHEHUN,0PraHUYECKHX BEIECTBB
3aBUCHMOCTH OT UX COCTaBa U CTPOCHMUS;

BJIAJICTh HABBIKAMM:

— MOKMCKa U 0TOOpa U3 Pa3IMYHbIX UCTOYHUKOB HAYYHOU U METONYECKOM
nH(popManuy no paszzesnaM oOIIe U HEOPraHMYECKON XUMUHY;

— COCTAaBJICHHs YPaBHEHUN XMMHUYECKUX PEaKIUN U PEIICHHs 3a1ad Io
XUMHYECKUM (hopMysiaM U ypaBHEHUSIM;

— TPOBEJEHUS] XUMHUYECKOTO JKCIEpPUMEHTa C Y4YeToM TpeOoBaHMM
TE€XHUKH 0€30I1aCHOCTH.




1.4. Kputepuu oueHMBAHHUSI KOMIIETEHIMHA Ha

(popMupoBanusn

Pa3HbIX

Tamax Hux

Bua rexyuieit yaeoHoi padoThI

KoaunuecTBOo 0aJ1710B

1 cemectp (1 Tpumectp)

BrinoHeHWE ¥ 3anmTa 1abopaTopHOH pabOoThI 40
CamocrosiTesbHas pabora 40
3auer 20
HToro 3a cemecTtp: 100

HakxonureabHas cucrema oneHuBanud mo 100-0aibH0M mKaJse

Yeroipexodad-
JbHas cHcTeMa
OLIeHUBAHUS
IK3aMeHa

100-
ENNISIET:|
IIKaJja

BykBennas mkaJna, coorsercreyromas 100-
0aJUIBHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3ayera

O1ianyHo

90-100

A — OTJIMYHO — TEOPETUYECKOE COIEPIKaHUE Kypca
OCBOCHO MOJIHOCTbI0, 6€3 MpoOenos;
HE0O0XO0JUMbIE TPAKTUUECKHUE HABBIKU PabOTHI C
OCBOCHHBIM MaTepuaioM c(hOpMUPOBaHbI; BCE
IIpelyCMOTPEHHbIE IPOTpaMMOii 00y4eHHUs
yueOHbI€ 33aJaHHsI BBITIOJIHEHBI, KAYECTBO UX
BBIITOJIHEHMS OLICHEHO YHMCIOM 0asaoB, OJM3KUM K
MaKCUMaJIbHOMY

Xopoltio

83-89

B — o4yeHb XOpOIII0 — TEOPETHUECKOE COACPKAHHE
Kypca OCBOEHO TMOJIHOCThIO, 0€3 MpoOeIioB;
HEOOXO0IUMBbIE TPAKTUYECKHUE HABBIKU PaOOTHI C
OCBOCHHBIM MaTEPHAJIOM B OCHOBHOM
c(hOpMHUPOBaHBI; BCE MPEYyCMOTPEHHBIE
mporpamMmoit o0ydeHus yueOHbIe 3a1aHHs
BBITIOJTHEHBI, KAYECTBO BBITIOJTHEHHS
OOJIBIIMHCTBA M3 HUX OIICHEHO YHCIIOM 0aJlioB,
OJIM3KUM K MaKCUMaTbHOMY

Xopomo

75-82

C — xopouIo — TeopeTUIecKoe coJiep:kaHue Kypea
OCBOCHO IOJHOCTBIO; HEKOTOPBIE TPAKTUYECKHUE
HaBBIKH pabOTHI C OCBOCHHBIM MaTE€pPUATIOM
c(hopMUPOBaHBI HEIOCTATOYHO; BCE
MIPEAYCMOTPEHHBIE MPOTPAMMOI 00ydIeHUS
y4eOHBIC 3a/JaHUS BHIMIOJTHEHBI, KAY€CTBO
BBITIOJTHEHHS] HU OJHOTO U3 HUX HE OIIEHEHO
MUHUMAJIBHBIM YHUCIIOM 0aJlIOB, HEKOTOPHIE BUIBI
3aJIaHWH BBITTOJTHEHBI ¢ OMIMOKAMU

Y 1oBieTBO-
PUTETBHO

63-74

D — ya0BIETBOPUTEIBHO — TEOPETUUECKOE
coJiep’KaHue AUCIUIIIIMHBI OCBOEHO YaCTHYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE0OXO0JUMbIE TPAKTUYECKHUE HABBIKU PabOThI

C OCBOEHHBIM MaTEPHUAJIOM B OCHOBHOM
chopMupoBaHbI; OOJIBIIUHCTBO
IPEIYCMOTPEHHBIX MPOrPaMMOi 00yUYeHHUs
y4eOHBIX 33JaHUI BBIIIOJHEHO, HEKOTOPbIE

U3 BBINOJIHEHHBIX 33JJaHUH, CO/IEpKaT OIIHUOKU

VY noBieTBo-

50-62

E — mocpeicTBEHHO — TEOpPETHYECKOe

3auTreHo




PUTEIBHO

coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE IPAKTUYECKHE HABBIKU PAOOTHI

HEe c(hOpMUPOBAHBI, MHOTHE TIPETyCMOTPEHHBIE
IporpaMMoil o0yueHus yueOHble 3a1aHus

HE BBITIOJIHEHBI JTH0O0 KaYeCTBO BHITIOJTHEHUS
HEKOTOPBIX M3 HUX OLIEHEHO YKMCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIBHOMY

Heynosnerso-
pHUTEIBHO

21-49

FX — HeyI0BIETBOPUTEIILHO — TEOPETUIECCKOE
COZICpKaHHe Kypca OCBOCHO YaCTHYHO;
HEOOXOMMbIC MPAKTUICCKUE HABBIKU PAOOTHI
HEe COPMUPOBAHBI; OOJILITHHCTBO
peyCMOTPEHHBIX IPOrPaMMOi 00yUYeHHUs
y4eOHBIX 3aJ[aHUil HE BBIMOJIHEHO JTHM00 KaYyeCTBO
UX BBIIOJHEHHSI OLIEHEHO YHCIIOM 0aJlIoB,
OJM3KUM K MHHUMAJIBHOMY; TIPH
JIONIOJTHUTEIIBHOM CaMOCTOSITEIbHON paboTe Hajl
MaTepHaIOM Kypca BO3MOYKHO IOBBIIIICHHE
Ka4eCTBA BBIMOJHEHUSI YUeOHBIX 3aaHUM

Heynosnerso-
PUTENBHO

0-20

F — Hey10BIE€TBOPUTENBLHO — TEOPETUUYECKOE
coJiepKaHue Kypca He OCBOCHO; HEOOXOJUMble
IIPAKTUYECKHE HAaBbIKU PabOTHI

He c(hopMUPOBaHbI; BCE BHINIOJIHEHHbIE yUeOHbIE
3aJJaHus COJepKaT rpyOble OMOKH,
JIOTIOJIHUTEIIbHASL CAMOCTOSATENIbHAS paboTa Haj
MaTepuaIoM Kypca He IPUBEET K KaKOMY-JIN00
3HAYMMOMY IOBBIIIEHHUIO Ka4€CTBA BBINOTHEHMUS
y4eOHBIX 3aJJaHuH

He 3auteno




2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA

1.1.0ueHouHbIe CpeICTBA TEKYIEr0 KOHTPOJISA (THIIOBbIE)
Bomnpocsl 1J1s1 yCTHOT0 onpoca:

1. BemecTBa npocteie U cinoxHbie. Kilacchl HEOPraHMYECKUX COEAUHEHUIA.

2. Oxcuapl, MX KiIacCUpUKaIMsi, HOMEHKIATypa, IOJIy4eHHe, XUMUYECKHe
CBOMCTBA, IPUMEHECHHUE.

3. CkopoCTh XMMUYECKOW PEaKIMi B TOMOTE€HHON U FeTEPOreHHOU CHUCTEMax.

3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMH OT KOHIICHTPAIUUA PEardupyroIuX
BEILIECTB. 3aKOH JICHCTBUS MaccC.

4. Konuentpanus pactBopoB. CiocoObl BbIpaKE€HUsI KOHUEHTPALIMK: MacCOBas
J10JI1 PACTBOPEHHOIO BEILIECTBA, MOJISIPHAS KOHLICHTPALIHSL.

5. OCHOBHBIE MTOJIOKEHUS TEOPUH JIEKTPOJIUTHYECKON JUCCOLMALINH.

6. CylIHOCTbh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA.

7.  JlaGoparopHble W HPOMBIIIJIEHHbIE CIIOCOOBI MOJY4YEHHsI rajoreHoB. Mx
XUMHUYECKHE CBOWCTBA.

8. Oxcup cepsl (IV), mabopaTopHble M NPOMBIIUIEHHBIE CIIOCOOBI MOTYUYEHMS,
¢u3nyecKre 1 XUMHUUECKUE CBOMCTBA.

0. duznyeckue M XHUMHYECKHE CBOMCTBAa a30Ta, JIAOOpATOpPHBIA U

IPOMBIILIEHHBIA CIOCOOBI OJTYYEHUS €TO0.

10. CrpykTypa mNEpUOIMYECKOM CHUCTEMBI: NEPUON, TpymHIa, IMOATrPYIIIIA.
KonnuecTBo 371€EMEHTOB B IEPUOIAX.

I1.  OcHOBHBIE TOJOKEHUS TEOPUHM CTPOEHUS OPraHUYECKUX COECIUHEHUN
A. M. bytneposga.

12. 'oMONOru4YecKnuii psJl ajlKaHOB, HOMEHKJIATypa, JJIEKTPOHHOE CTPOCHHE,
U30MEpUSL.

13. ®usnueckre 1 XUMUYECKHE CBOKCTBA, ITOJIyYEHUE U IPUMEHEHHE AJIKEHOB.

14. bensou, 2JIeKTPOHHOE CTpOeHUE OEH30J1a, N30MEPHSI.

15. 'eneTnueckas CBsI3b MEXAY CIUPTAMU U YTIEBOJAMHU.

16. Henacepimennbie anugpaTuieckue MOHOKapOOHOBBIE KUCIIOTHI.

17. Ctpoenue, CBOMCTBA U NPUMEHEHHE YIJIEBOJOB.

18. Hutpocoeaunenusi, kiaccuGuKanusinHOMEHKIIATypa.

19. I'eneTnueckast CBsI3b MEXKIY YIJIE€BOJOPOAAMH, CIUPTAMH, albJIETHUAAMU H
KHCJIOTAMH.

20. [Tony4yeHne 1 XUMUYECKHE CBOMCTBA AMUHOKHCIIOT.

IIpakTHyeckue 3aaHus IAJIM 3aIIUTHI J1A00PATOPHOI padoThI:

Tema: OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHU

1. BzaumoneiicTBue KHCIOTHOIO OKCHAa C BOJIOW (COCAMHEHHME aHTHUIpUJIA C
BOoJoi). HamuTh Ha MHO CTEKISIHHOM OaHKHM HEMHOTO BOJBI M IPUOAaBUTH
HECKOJIbKO KalleJib pacTBOpa CHHEro JlakMyca. Harperp B KeEIe3HOU JIOKKE
KYCOUYKH CEpbl J0 BOCIUIAMEHEHUS WU ONMYCTUTh JIOKKY B OaHKy (HE Kacasch
XKUJKOCTH), TPHUKPBIB IOCIEIHIOK CBEPXY CTEKIHHOW IutacTuHKoM. I[locne
CropaHusi cepbl BBIHYTH JIOXKKY, B30OJTaTh COACPKUMOE OaHKHM HAOIIOAATh



U3MEHEeHHE OKpacku Jakmyca. [Ipu ropenun cepsl odbpaszyercsa okcun cepsl (IV) |
KOTOPBIN SIBJSICTCS] aHTUAPUJIOM CEPHUCTON KUCIIOTHI.

2. CoenvHEHHE OCHOBHOTO OKcuaa ¢ BoAoW. Kycoukum HerameHHOW W3BECTH
CMOYUTH HEOOJBIITNM KOJWYECTBOM BOJbI B (apdopoBoi uamke. HaOmromatsh
BBIJICJICHUE TEIUIOTHl M paclajeHue KyCOYKOB U3BECTH B mopomiok. Yacte
MOpOIIKa B300JITaTh C BOJOW B TPOOMPKE M PACTBOP HCIBITATh KPACHBIM
JaKMycoM WiH (peHonraaenHoM.

3. Ilonyuenue u cBoiicTBa ocHoBaHui. [lo1o0paTh U3 nMeroIMXCcs B 1abopaTopuu
pacTBOPOB PACTBOPBI YETBIPEX COJIEW, KOTOpPbIE NPU B3aUMOACHCTBUH CO
niesioyamMu o0paszyroT HEpacTBOPUMBIE B BoJie ocHOBaHUs. [loayuuTs ocHOBaHUS,
OTMETUTH UX OKPACKYy W HAIlMCATh YPABHEHUS PEAKUUI B MOJIEKYJISIPHOM U HOHHOM
dbopmax.

4. Tlonmyuenue coisieil. M3 nByX pacTBOpUMBIX cojielt Oapus AByMsi criocoOamu
MOJY4YUTh CcyJibpaT Oapust (CM.TaOIUIly pacTBOPUMOCTH). OTMETUTh LBET H
cBoiicTBa cynbdara Oapusi. HanucaTe ypaBHEHHs peakiuil.

Tema: CkopocTh XMMHYECKHX peakuui. XumMuuyeckoe paBHoBecue. Teopus
JIEKTPOJIMTHYECKOH auccoumauuu. ID'mapoams coseil. OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHbIE PEaKIUM.

1. 3aBUCUMOCTb CKOPOCTH PEaKIMU OT KOHIICHTPAIIMU pearupyromunx BemiecTs. B
Tpu OOJIbIIME TMPOHYMEPOBAaHHbIE MPOOUMPKH HaiIUTh pazdasieHHbld (1: 200)
pacTBop THOCYJIb(aTa HATPUS: B MEPBYIO - 5 MJI,BO BTOpYIO - 10 M1, B TpeThio - 15
mi. K cogepkumomy niepBoit mpoOupku g06aButh 3atem 10 M1 BOJbI, BTOPOH - 5
MJI BOJIbl. B Tpu apyrue npoOGupku HaauTh 1o 5 M pazdasieHHoi (1: 200) ceproit
KHUCIIOTHL. B KaXKayro mpoOHpKy ¢ pacTBOPOM MPWJIUTH MPHU MEPEMENTUBAHUN TI0 5
MJI TPUTOTOBJIEHHOM CEPHOM KHUCJIOTBIM OINPEAEIUTh BpeMsS C MOMEHTa
100aBJICHUS KUCIIOTHI 10 TOMYTHEHHUS paCTBOPa B KaXI0W MPOOUpPKeE.

2. CMelieHre XUMHUYECKOTO pPAaBHOBECHUS TPU HM3MEHEHUW KOHIEHTpaIllUU
pearupyromnmx BemiecTB. B HeOosbioM crakanuuke cMmemars nmo 10 mu 0,001 w
pacTBOpa XJopuJa dKeie3a W pojaHuja Kaius. HamuwcaTe ypaBHEeHUE 3TOM
0o0paTUMOM peaKkiuy U BhIpaKeHUE KOHCTAHTHI paBHOBecHs i Hee. [lomyueHHbii
pacTBOp Pa3iaUTh MOPOBHY B YeTbIpe MpoOupku. B mepByro mnpoOupky mn00aBUTH
HEMHOTO0 KOHIICHTPUPOBAHHOTO pacTtBopa xjopuaa keneza (III), Bo BTOpyto -
KOHIICHTPUPOBAHHOTO pacTBOpa poOJIaHWAa Kajlus, B TPEThIO - HEMHOIO
KPUCTAJUIMYECKOTO XJIOpUJa Kalusg a YETBEPTYIH0 NPOOUPKY OCTaBUTH JJIs
cpaBHeHusi. CpaBHUTH IIBE€Ta JKHUJIKOCTeW B mpoOupkax. [lo wu3MeHeHHro
WHTEHCHUBHOCTU OKPACKH CYAST 00 M3MEHEHUW KOHIIEHTPAIMH POJIaHUIA >KeJe3a
T.€. 0 CMelIeHnU paBHOBeCHSI.OOBSICHUTh U3MEHEHHUE 1IBETA HA OCHOBAHUU 3aKOHA
JICUCTBUS MaccC.

3 . Oxpacka nnaukaropoB. Hamute B Tpu mpoOupku 1o 3 Ml JUCTHUILUITUPOBAHHOM
BOJIbI U MPUOABUTHIIO JBE KaIUIM PAacTBOpa OJHOTO M3 WHAUKATOPOB: JIAKMYCA,
METHJIOBOTO OpaHkeBoro u ¢eHondramena. OTMETUTh UX I[BET B HEUTpabHOU
cpene. K kaxaon mpoOupke 100aBUTh pacTBOP KakoW-1n0Oo0 kuciaoTel. HabmronaTe
M3MEHEHHUS OKPACKH U 3aIMCaTh UX B TETPAJH.

4. CpaBHEHHE XUMHUYECKOM AaKTUBHOCTU CHUJIBHBIX W CJAObIX 3JIEKTPOJIUTOB.
Hanute B npoOupky 5 mut 0,1 H pacTBOpa COJISIHOM KUCTOTHI, B IPYTYIO - CTOJIBKO



K€ pacTBOpa YKCYCHOM KHCJIOTBI. OINyCTUTh B KaXIyl HPOOMPKY IO I'paHyJie
uuHka. Kakoii ra3 Beienuics B npoOupkax? Hanucars ypaBHEHUS TPOUCXOASIINX
peaknmii. B kakoil kuciore mporeccuner Oonee akTuBHO? [laTh 0OBsSCHEHHE
OTOMY SIBJICHUIO, IOJB3YySCh IJAHHBIMA O CTENEHH JIUCCOLMALMM COJITHOW U
ykcycHou kucaot B ux 0,1 H pacTBopax.

5. Peakiiusi cpejibl paCTBOPOB COJIEH ITPU THAPOIIU3E.

a) Hamute B onmHy mpoOUpKy pacTBOp COJNM aleraTa HAaTpus, a BAPYTYIO -
KapOoOHaTa HaTpHs, MCCIEAOBATh PEAKLUI0 CPEIbl PAacTBOPOB COJIEH, HaHOCA
KaIlJIl0 pacTBopa Ha JIAKMYCOBYHO OyMaXkKy CTEKJISIHHOM mnanouykoil. Hammcatb
MOJIEKYJIIPHBIE M1 HOHHBIC YPABHEHUS PEaKIUNA TUAPOIN3a B3ATHIX COJiel. B kakoM
cllydae TMJIpoJu3 OyJeT MIPOUCXOIUTh CTYIIEHYATO?

0) HamucaTp ypaBHEHHE peakuy THIPOIN3a XJI0pHIa aMMOHUS UXJIOpUa IIMHKA.
Kak neicTByrOT pacTBOpbI 3THX cosied Ha jJakMmyc? [IpaBHIIBHOCTH 3aKIIOUYEHUS
IIPOBEPUTH ONBITOM. ClienaTh BBIBO/I.

B) Kakyto peakuuio Ha JJaKMyC JOJDKEH IOKa3blBaTh PAacTBOP XJIOpHA HATpUs?
[IpaBUIBHOCTH 3aKIIOYEHHUS TPOBEpUTH ombIToM. Chenarb oOUME BBIBOA O
TUAPONIH3E COJIeH (BBISICHUTD, KAKHE COJUIIOIBEPraloTCs TUAPOIH3Y )

6. K 2-3 mu1 pacTBopa foua Kajiusi IPWINTh PaBHBIA 00bEM XJIOPHOM BOJbI. YeM
00BsCHAETCS U3MEHEHUE OKpacKku pacTBopa? CoCTaBUTh YPABHEHHE PEAKIIUH.

7. K 2-3 M3 cepoBOJOPOAHON BOJBI MPUOABIATH MO KalisiM OpPOMHYIO BOAY.
Habmonate obecuiBeunBaHue W NMOMYyTHEHUE pacTBopa. COCTaBUTH ypaBHEHHE
peakiuu.

8. K 2 mu pactBopa cynbbhuTa Kanus NPWINTh PaBHbIH 00beM pa30aBlIEHHOMN
CEpHOM KHUCJIOTHI U 1 M pacTBopa nepmaHraHarta kanus. duoneroBas okpacka
nocyiegHero ncyesaer. CocTaBUTh ypaBHEHUE PEAKLINN.

9. K I mx pactBopa XpoMuTa HATpus NPWINTh PaBHBIA OOBEM IIEIOYMU 3 MII
OpoMHOIl BOAbl W KunATUTH. Kak wu3mensercs user pacrtBopa? CocTaBUTh
YPaBHEHHUE PEAKLIUH.

Tema: Merajibl HHEMETAJIBL.

1. B3sTh MUHIIETOM MaJICHbKUM KYyCOUYEK HATpUsl, 0OCYIIUTh €r0 (PUILTPOBATILHOMN
Oymaroi u MOMeCTUTh B MPOOUPKY ¢ Bojoil. HabGmtonats 3axonom peakiuu. Kakoi
ra3 BeiaessieTcss? lcnplTaTh WHIMKATOPOM TOJIyYEHHBIM pactBop. Hamucate
YPaBHEHHE PEAKLIUH U CIIENATh BBIBO/I.

2. BzaumoneiictBue menu c¢ kuciaoramu. K HeOONbIIOMY KOJIMYECTBY MEIHBIX
CTPY>KEK MPWIUThH B OTJEIBbHBIXIIPOOUpPKAX pa30aBIeHHbIE M KOHLIEHTPUPOBAHHbBIE
pactBopbl kuciaotr HCI, H,SO4, HNO;. HaGmronate nmpoucxopsmue siBjaeHus. Te
npoOMpPKH, BKOTOPBIX pEakKlMs HE Hadajgach, OCTOpPOXHO Harpetb. Co BceMu
JUKUCIOTaMH  B3auMoJieicTByeT Mmenb? OOpaTUTh BHHMaHUE Ha OKpacKy
pactBopa. IlpucyTrctBue Kakoro uoHa OOYCIOBIMBAeT 3Ty  OKpacky?
OnpenenuTeio XapakTEpHOMY 3allaxy W OKPAacKe BBIACISIOIINECS B PE3ybTaTe
peakuuu Ta3pl. Hamucarh ypaBHEHMsSI peakuui, paccTaBUTh KOA(DPUIIUEHTHI,
COCTAaBUB DJJIEKTPOHHBINM OamaHc. CnaenaTb BBIBOJA O BOCCTaHOBUTENIBHOM
CIIOCOOHOCTH ME[U.

3. BoccraHoBieHHE HMOHOB MEOU U3 PacTBOPOB €€ Cojeil 0ojee aKTHUBHBIM
meTtasioM. Hanute B pobupky pactBop conu meau II, omycTuTe B HEro xenes3o



(kene3Hbld TBO3Ab). HaOmomarh 3a U3MEHEHHMEM OKpPAaCKM pacTBOpa U
MOBEPXHOCTH keJie3a. OOBSICHUTh MPOUCXOJAIINE SIBIICHUS, UCIIOJB3YSl TaOJIUIIbI
HOPMAaJbHBIX JJEKTPOHHBIX MMOTEHIHMAIOB. HamucaTh ypaBHEHUE pEakIUu Hu
cAenaTh BBIBOJ.

4. B3amMopeiicTBME LMHKAa C KHUCJIOTaMU. B 1miectb mpoOMpPOK MOMECTUTH IO
KYCOUKY  TpaHyJIMpPOBaHHOTO  IIMHKaW  TMOJEWUCTBOBATb B  OTJEIbHOCTHU
pa30aBIeHHBIMH W  KOHIIGHTPUPOBAaHHBIMH  pacTBopamu  kucioT: HCI,
H,SO4,HNOs.Habnrogate mpoucxonsmue sBieHus. HarpeTb Te npoOupku, B
KOTOpPBIXHA XOJIOAE HE Haudanmach peakuus. llocie pacTBopeHus UHHKA
BpazOaBieHHoit HNOs nokaszarh mpuUCYyTCTBHE HOHOB aMMOHUSI B TOJYYE€HHOM
pactBope. Hanmucars ypaBHeHUst peakiui, pacctaBuTh kodPdunrentol. Caenarsb
BBIBO/IBI.

5. B3aumogeiictBue 1muHka co mienodamu. l[lomecTuTh B TPOOUPKY HEMHOTO
IIUHKOBBIX CTPYKEK U MPUIUTHKOHIICHTPUPOBAHHBIN pacTBOp mieiaoun. Harpers.
HaOmronats BeifieneHue rasa. J{okasaTh ONBITHBIM IYyTEM, YTO BBIACIISIFOLIUNACS a3
BoJI0poJ. HanucarbypaBHenue peakiuu. Cuenarb BIBOJ.

6. llomyuenue xmopa. IlonoXkuTh B TPOOUPKY HECKOJIBKO KPUCTAIIUKOB
NepMaHraHaTta KajJiusid MpUOaBUTh HEMHOTO KOHIIEHTPUPOBAHHOW COJISTHOM
KUCHOThl. OmNpenenuTh BbLACISIOMMICS ra3 no uBery (Ha gone Oenoil Oymaru) u
3anaxy (co0ioaTh OCTOPOKHOCTH!). HamucaTe ypaBHEHHE PEAKIMHM IMOJy4YEHUS
XJIOpa, COCTABUTh CXEMY IEPEX0/Ia AIEKTPOHOB B 3TON PEAKIINH.

7. llonmyyenne Opoma. Cwmemars HeMHOro KpuctauioB KBr ¢ HeOompmmm
KoJm4ecTBOM mopoinrka MnQO,, BebInaTh B MPOOUPKY, MPWIUTh HECKOJIBKO Karelb
KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI U ¢1ab0 moaorpeTb. OTMETUTH 1IBET U 3amax
(ocTopoxkHO!) BBIAEIISIOIIMXCS TTapoB Opoma. HamrcaTts ypaBHEHHE peakIuu.

8. Ilonyuenne wnona. Ilpoxenats aHamormunbli ombIT ¢ KI. Kakoe BemiecTBo
BbIZIETsIeTCA B BUEe mapoB? KakoB nx 1BeTt u 3anax? Hanucats ypaBHEHUE pEeAKIINH.
9. BoccranoBurenbHbIe CBOMCTBA cepoBoaopoaa. [lomercTBoBaTh CEpOBOAOPOIHOM
BOJIOM Ha OpoMHYyI0 BoAy. Kakue BHENIHWE MPU3HAKUA MPOTEKAHUS XUMHYECKOU
peakuuu Bbl HaOmomaere? CocTaBUTh ypaBHEHHE peakuud, Moao0paTh
ko3 urmentsl. OTHUM U3 KOMIOHEHTOB OPOMHOM BOJIBI siBJIsIETCSl Bro.

10. 'upponus cynbhuaoB. Heckonbko KpUCTAIIOB Cylb(uia HATPUS pacTBOPUTH
B Bojge. MHccimenoBaTh Xapaktep cpenbl pactBopa. OOBSCHUTH TPUYHUHBI
MPOUCXOIAIIETO U3MEHEHUSI OKpacKu MHAMKaTopa. Hanucars ypaBHeHHE peakuu
THIPOJIA3a B MOJICKYJIIPHOW ¥ HOHHOM (popMax.

Tema: Yriesogopoasl.

1. [Tonyuenne u ropeHue MeTaHa. B cyXyro MpoOMpKY HACHIAIOT CMECh IS
noJiydeHus: MeTaHa (O€3BOMHBIN areraT HaTpUs W TMpOKaJeHHAas HaTpOHHAas
M3BECTh B COOTHOIIECHUH 1:2) ¢ BBICOTOM cJi0s 0K0JI0 4 cM. Pa3MmerarotT cMech Tak,
yTOOBI OOPaA3YIONIIUICS METaH MOT' CBOOOTHO BBIXOAUTH M3 MPOOUPKH, 3aKPHIBAIOT
npoOHUpKy TPOOKOM C Ta300TBOAHOM TPYOKOM M 3aKpEIUISIOT €€ B IITAaTUBE C
HEOOJILIIIUM HAKJIOHOM B CTOPOHY MpOOKU. B mTaTuB cTaBAT JBE MPOOUPKU: OJHY
poOUPKY CO CMeChio 3 MJI pa30aBIIEHHOI'O pacTBOpa MepMaHraHaTa Kajius u 1 mi
5%-H0r0 pacTBOpa KapOboHaTa HATPUS U BTOPYIO MPOOUPKY € 3 M1 OpOMHOI BOJIBI.
HarpeBator cHauana BCIO IPOOUPKY, 3aT€M CUJILHO HarpeBaloT Ty €€ 4YacTh, I



HaXOAMUTCS CMECh, HauMHas OT JHA NPOOMPKH, a 3aTe€M IMEpEeABUIas TOPENKY
Jajblile, 4TOObl MOIJIM pearupoBaTh HOBblE opuuK cMmecu. CHavana u3 npoOupKu
BBITECHSIETCS BO3AYX, 3aTEM HAaUYMHAETCS BBIJACICHUE MeTaHa. MeTaH MOoKUraroT y
KOHIIa Ta300TBOAHON TPYOKH, OH TOPUT roryOOBaThIM, HECBETSIIUMCS IJIAMEHEM.
BHocsaT B mams ropsimero metana (aphopoByro Kpeiiky ot Tturid. [louemy Ha
KPBILIKE HE 00pa3yeTcsi YepHOTO MATHA CaXH?

2. OTHolIeHHEe MeTaHa K OpoMHO# Boje U BoaHoMy pacTBopy KMnOy4. Bomsr
ra300TBOJIHYIO TpYOKy B MPOOUPKY ¢ OpOMHOM BOJIOM U MPOIyCKalOT B TEYEHUHU |
MUH MeTaH. McuesaeT au okpacka OpoMHOM BojbI? 3aTeM MpPOMYCKarOT METaH
yepe3 pacTBOp mepMaHranara kanus. Yto Bel HaOmogaere? Crenaiite BbIBOA 00
OTHOILIEHUU MeTaHa K OPOMHOI BOJI€ U K BOAHOMY PacTBOpPY NEpMaHraHaTa Kajius
(pu KOMHATHOM TeMIeparype).

3 T'opeHue xuakux ajnkaHoB. B dapdopoByro dYamiky HaauBalOT 1MIDKUIKHAX
QIKAHOB W MOKUTAIOT UX. OOBSICHUTE, MOYEMY B OTJIMYUE OT METAHA >KHUJIKHE
aJIKaHbl TOPAT KONTAIIMM IulamMeHeM. Hamummre ypaBHEHUE peakiMu TOPEHHS
reKcaHa.

4. Peakuus stuseHa ¢ OpoOMHON BOJOM

B cyxyio npoOupKy HaJIMBAIOT 5 MJI CMECH MJis MOJIYYCHHS ITWICHA (ITHIIOBBIN
COUPT W KOHI. CepHas KHCIOTa B 00beMHOM oOTHoueHuun 1:2). I[lpu sTOM
oOpazyeTcs ITUICEpHasi KUCJI0Ta — KUCJBIA CIIOXKHBIN 2up.

B peakunoHHy10 cMech MOMEMIAIOT HACKOJIBKO KUISTHIBHUKOB (KYyCOYKOB OUTOTO
dapdopa) 1181 paBHOMEPHOTO KHUIEHUS PEAKIMOHHON CMECH, 3aKpbIBalOT
poOHMpKy MPOOKOH ¢ Ta300TBOJHON TPYOKOM M 3aKpeIUIIIOT €¢ B INTaTuBe. B
CepeNHy Ta300TBOJAHOM TpPYyOKH BCTaBISAIOT XJIOPKAIbLMEBYIO TPYOKy C
HaTPOHHOW H3BECTHhIO (B BHUAE KyCOUKOB).B mTaTMB cTaBAT mpoOUpKYy € 2 mi
OpomHoit Boabl. IIpoOupky co cMechlo ISl TMOJYYEHHsS] 3TUJIEHA OCTOPOKHO
HarpeBaroT, CIeAs 3a TeM, YTOObI BCIIEHUBAIOILYIOCS KMJIKOCTh HE MEepeOpOoCcCuiIo B
XJIOPKaJbLMEBYIO TPYOKY. BbIIensomuiicsi 3TUIIEH MPOMyCKalT Yepe3 OpOMHYIO
BOAY, KoTopas ObICTpo oOeclBeurBaeTcsl (KauyeCTBEHHAsl peaklusi Ha KpaTHbIE
CBSI3M).

5. Peakuus stunena ¢ BoaHbIM pacTBopoM KMnOy4 B npobupky HanuBaroT 2 mi
2%-Horo pacTBopa nepManraHara kanus, go0asisoT 0,5 miu 10%-Horo pactBopa
COJZIbI U MPOIYCKAIOT 3TUJIeH. DHONETOBAs OKpACKa pacTBOpa MEpMaHraHaTa KaJus
ucue3aer, oOpasyercss XJOMbEBHUIHBIM ocagok Oyporo usera. Eciam sTuien
IPOIYCKATh JOJT0, TO OCaJ0K MOXET pacTBOPUTHCA. I[IpH OKUCIEHMH 3THIIEHA B
yCIIOBUSIX peakuuu Barunepa oOpasyercs AByXaTOMHBIN CIUPT — STHJICHTJIUKOJb.

6. 'openue stunena. [lompkuraoT STUIEH y KOHLIA Ta300TBOJHON TpyOKH. DTHIIEH
TOPUT CBETSIIMMCS IUIAMEHEM. BHOCAT B IulaMs 3TWJIEHA KPBDKY OT THIJIS.
OOBsicHUTE, TOYEMY Ha KPBITITKEe 00pazyercs YepHoe MATHO. B n30bITKe KUCIOpOaa
MMEET MECTO MOJIHOE OKHUCIICHUE.

7. lonyueHnue aineTwieHa M €ro ropeHue. B mpoOHpKy NOMEIalT Kycodek
KapOua Kajaplus, IPUIMBAIOT 1 M BOJBI U Cpa3y K€ 3aKpbIBAIOT €€ MPOOKOH ¢
ra3o0TBOJHON  TPyOKOH, MMEIOUIECH  OTTAHYTbIM  KOHELl. IHomxurarot
BBIJICJISIOLIMIICS alleTWIIEH Y KOHIIA ra300TBOAHON TpyOku. HabmronaroT xapakrep
IUIAMEHU. 3aT€M MEHSIOT Ta300TBOAHYIO TPYOKy Ha M30THYTYIO C LIMPOKHUM



OTBEPCTUEM M CHOBA MOJKUTAIOT alleTW/eH. BHOCAT B mjiamsi KpbIIIKY OT THIJIS.
Ha xppitke oOpa3yercst 4epHoe MATHO caku. MImeeT u aneTuieH 3amnax?

8. Peakuusi anerusieHa ¢ OpOMHOW BOJOM3aKphIBAIOT MPOOUPKY C KapOHUIoM
KaJIbIIUS ¥ BOAOW MPOOKOW C M3O0THYTOW Ta300TBOJHON TPYOKOW M TMPOITYCKArOT
aIleTHJICH Yyepe3 OPOMHYIO BOTY.

9. OkucneHue aneTWIeHa NEepMaHraHatoM kamusg. B mpoOupky HamuBaroT 1 mu
pacTBopa nepMaHraHaTa Kajaus, J0OaBJIsIOT TaKoi ke 00beM pacTBOpa KapOoHaTa
HATPHS U 3aTE€M MPOIMYCKAIOT Yepe3 MOIydeHHBIH pacTBop anetuiieH. [locrenenHo
duoneroBass OKpacka pacTBOpa HCYE3aeT, MOSBISAETCA XJIOMbEBUAHBIA OCAZOK
MnO,06yporo mBera.

Tema: Kucsiopoacoaepskamue opraHudeckne coeJMHeHUsl.

1. PacTBOpUMOCTb CIUPTOB, OTHOIIEHHUE UX K MHJIUKATOpaM, TOPEHUE.

a) B 4 npoOupku HanmuBaroT 1no 0,5 MJ CHOUPTOB: 3TUIOBOIO, MPOIUIIOBOTO,
OyTWJIOBOTO M aMmWJIOBOro (WM H30aMuioBoro). OTMedaroT 3amax CIUPTOB.
AMMIIOBBIN (M30aMUJIOBBINA) CIHUPT pa3lpakaeT AbIXaTENbHbIE ITyTH, BbI3BIBAET
KallleJb, MOATOMY HIOXaTh CIHMPTHI HAJ0 OCTOPOXHO. B kaxayr mnpoOupky
N00aBJIAIOT 1O 1 MJI BOABI U COAEPKUMOE MPOOUPOK BCTpsxuBarT. Crenaiire
BBIBOJI O PACTBOPUMOCTH CIIUPTOB B BOJIE.

0) N3 kaxxnoi npoOUpPKU CTEKISIHHON MaJIOYKOM HAHOCST IO Karle pacTBOPOB
Ha CHHIOIO M KpPacHyIO JJaKMYCOBYI0 Oymary. B mpoOupku A00aBisIOT O OJHOM
Karie pactBopa ¢eHondranenta. MzmMensercs 1 okpacka MHIUKATOPOB?

B) B dapdopoBbie wyamku (WM TUTIM) HAIMBAIOT MO 2 MJI CHUPTOB,
pacronaras MX B TOpSAKE YBEIUYEHUS MOJIEKYJSIPHOM Macchl (METUIIOBBIH,
STWIOBBIM, TMPONWIOBBIN, OyTWJIOBBINA, aMHJIOBBI WM  H30aMUJIOBBIN).
[ToKUraroT CUpTHI JIYYMHKOW U CPAaBHUBAIOT XapaKTep IIaMEHHU.

2. O0pa3oBaHMe M THUAPOJU3 AJIKOroJIATOB HaTpus. B Tpu cyxue mnpodbupku
HaJIMBAIOT MO 2 MJI CIIUPTOB: B MEPBYIO — aOCOMIOTHBIN ATHIIOBBIM, BO BTOPYIO —
MPOMUIIOBBIN (MJIM U30MPONUIIOBBIN), B TPETHIO — aMUJIOBBIN (MJIM M30aMUJIOBBIN ).
B kaxayro mpoOupKy BHOCAT MO KyCOYKY (pa3MepoM C TOPOIIKHY) OYUIIEHHOTO
OT OKCHJIHOTO CJI0 MeTajuindeckoro Hatpus. [IpoOupku 3akpbIBalOT MpoOKaMu ¢
ra300TBOJHBIMU TPYOKaMH, KOHIbI KOTOPBIX OTTSAHYTbl. OTMETbTE, B KakKoM
npoOupKe peakiusi ujaeT Haubosiee MHTEHCUBHO. Yepe3 1-2 MuH mocrie Hayaia
peaKIMK MOHKUTAI0T BIJICSIOMIMNACA a3 y OTBEPCTUM Ta300TBOJHBIX TPYOOK.
[Tocne 3aBeplieHUs peakMU 3TaHOJa C HaTpUEM Ha JHE MpoOUpKU oOpazyercs
OeIbIil TBEepABIN ATHUIIAT HATPUS (KYCOYKOB HATPHS B MPOOUPKE HE TOKHO OBITH!).
JlobGaBnsror B mpobupky 1-1,5 Ma Bombl (OCazoK pacTBOPSETCS) U JAOOABISIOT
1 xarutio pacTBopa genondranenHa. M3smeHseTcs 1 okpacka HHAUKaTopa?

3. OKuCeHne CIUPTOB XPOMOBOM cMechio. B 1Be mpoOupku HaIMBaOT MO 2—3 MII
XpOMOBOW CMECH M MO KaIlJIsIM IPU BCTPSXUBAHUM TO0ABISIOT B OAHY MPOOHPKY
0,5 M atunoBoro cnupra (OCTOPOKHO, CMECh CUJIIBHO paszorpemaetcs!), a BO
Bropyto — 0,5 Min wuzoammiioBoro cnupta. L[BeT pacTBOpoB MeHseETCs U3
OpPaHKEBOTrO B 3€JE€HbI, B MPOOMPKE C ITHIOBBIM CIIMPTOM ONIYLIAETCS 3arax
10510k (HIOXaTh OCTOPOXHO!), a B MPOOHMPKE C HM30aMHJIOBBIM CIIUPTOM —
cnenupUYecKii 3arax U30BaJIEPUAHOBOTO AJIbJIETHA.

4. ITonyuenue Qopmanpaeruga okuciennemM Meranoja CuO. CwmaunBarT



METUJIOBBIM CHUPTOM CTEHKHU CyXOH npoOupku. HarpeparoT crnupanb U3 MeIHON
IPOBOJIOKA B IJIAMEHH TOPEJKH 10 OOpa30BaHMS HA €€ MOBEPXHOCTH YEPHOTO
Hanera okcuga wMeau (II). PackaneHHyro JOKpacHa choupaidb ONYCKalT B
MOJITOTOBJIICHHYIO MPOOUPKY. OTy OIEpaluio MOBTOPSIOT HECKOJIbKO pas.
MeTunoBelii ciupT mpeBpamaeTcs B GopManbAeTHa, WMEIOIUN Pe3Kuid 3amax
(octopoxno!). list oOHapykeHust GopManbiaeruaa B MPoOUPKY HaIMBAOT 1 Ml
byKcuHCEpHUCTONW KHUCTOTHI. YUepe3 HEKOTOpoe BpeMsi MOsABIsAETCS (UOJIETOBAs
okpacka.llpu mpoBeaeHun omnbiTa yepHas IieHka CuOMrHOBEHHO HCY€3aeT U
MEJHasi CIUpalib CTAHOBUTCS 30JIOTHUCTOW: MPOUCXOAUT BoccTtaHoBieHue CuOB
METaJUIMYECKYIO MEIb.

5. lIBetHas peakuusi Ha (QopManbIeTru]l ¢ pe30pUUHOM. B mpoOupKy HaIUBaroT
3mn  0,5%-n0oro pactBopa pesopumHa u 1 mia  10%-HOro pactBopa
dbopmanpaeruaa. Ilumetkolr ocTopokHO MO cTeHke 00aBisaoT 1-2 mim HpSO4
(xoH11.). Ha rpaHuiie 1ByX KUIKOCTEN NOSBISETCS MAaJIUHOBOE KOJIBLIO.

6. Peakiust anpaernsioB ¢ (pyKCMHCEPHUCTOW KUCIOTOH. B mpoOupky HanmMBaroT
1 mu1 pacTBOpa QPyKCHHCEPHUCTOM KUCTOTHI U JOOABIISIIOT HECKOJBKO Kanenb 10%-
HOro pacTtBopa ¢opmanpaeruna. IIpobupky craBiaT B mTatuB. Bo BTOpyro
NpOOUPKY K PYKCUHCEPHUCTOU KUCIOTE JOOABISAIOT TaKoe ke KoyumuecTtBo 10%-
HOTO pacTBOpa aleTajbAerujia U OCTaBIAIOT ee. Uepe3 HECKOIbKO MHUHYT B
npoOupke ¢ (popmanbaeruoM NosBisieTcs: (UOJIETOBasi OKpacka, a B IpoOUpKe ¢
YKCYCHBIM aJIbJIETHIOM — PO30BO-(uoseroBasd. [Ipu nobaBneHnn K okpameHHbIM
pactBopaM 1o 0,5 mur HCI (koHIT.) mpoucxXoasT ClAeAyIoe N3MEHCHHS: OKpacka B
poOupke ¢ GopMabIETUAOM MEPEXOIUT B (HMOJETOBO-CHHIO, a B TIPOOUPKE C
aleTaNbJECTUIOM — Yepe3 HECKOJBbKO MUHYT OHa ucye3aer. [Ipu npucoennHeHuu
aJIbJIETUJIOB K O€eCLBETHON (YKCMHCEPHUCTOW KHMCIIOTE€ BO3HUKAET COMNpPSIKEHHAS
CUCTEMA C JIEJIOKAJIM30BAHHBIM I10JIOKUTEIBHBIM HAPSA0M, OTTEHOK OKPAaCKH 3THX
COCIMHEHUW 3aBUCHUT OT MPUPOJbI albJAETHW]a, BCTYNUBIIETO B PEAKLIHUIO C
bykcuHcepHUCTON  KUCHOTOM. [lpomykThl mOpUCOEAMHEHUS aIbJIETUAOB K
(YKCHUHCEPHUCTON KHUCIOTE pearupyroT ¢ H30bITKOM SO;, Haxoasummcs B
pacTBOpE M OT HUX OTIIEIUISIOTCS TUIPOCYIb(UTHBIE MTPOU3BOAHBIE ANBJETHIOB,
npu  3TOM  CHOBa  oOpa3syeTcss  (PyKCHHCepHHUCTass  KHUcCIoTa  (pacTBOp
oOecupeunBaetcs). [Ipu nobaBneHnn n30bITKa MUHEPAIBHBIX KUCIOT MPOUCXOIUT
pacuieruieHe MNPOAYKTOB MPHUCOCIWHEHUS albJIETHAOB K (PYKCHHCEPHHUCTOM
KHUCJIOTE, IPU 3TOM aMHHOTPYIIBI KPACUTEINsE OCBOOOXKIAI0TCS U IPUCOEIUHSIOTCS
npotoHbsl. OOpazoBaHue cojed Mo ABYyM (WM TpeM) aMHHOTpYyIaM (QyKCHHA
OPUBOJUT K OOECIBEUMBAHUIO (HApYLIEHUIO LEnu comnpsbkeHus). MckimoueHue
COCTaBJISIET MPOU3BOIHOE (popManberuia — 0ojiee yCTOMUMBOE COSAMHEHHUE, OHO
COXpaHSET OKPACKY B CHIIBHOKHUCIION CpeJie.

7. OtkpeiTue anerona npodou Jlerams. K 10 mu Bogsl mpubasmisitor 5—6 kamenb
CBEKENPUTOTOBIEHHOTO 10%-HOro pacTBopa HUTpONpycCHIa HATpUs; 2—3 Karum
aneroHa u 3—4 karum 10%-HOro pacrBopa ruapokcuaa Hatpus. llosBisiercs
TEMHO-KpacHO€ OKpallluBaHUe, nepexopsiiee B opaHxenoe. [Ipu go6aBneHuun mno
KaIUIIM JIEITHOM YKCYCHOM KHCIIOTBI PacTBOP CTAHOBUTCS BUIIIHEBO-KPACHBIM.
[IpoGoit Jlerans moab3yroTcs JUisl KIMHUYECKOTO OOHApY’KEHHUs aleToHa B MOYe
(mpu caxapHoM Juadere).



8. Okucienue popMaibierujia aMMUayHbIM paCTBOPOM TUIpOKcUa cepedpa. s
MOJTyUEHUSI «CEpeOpSTHOTO 3epKajiay HEOOXOJUMO MPEABAPUTEIHHO XOPOIIO
BBIMBITH TTPOOHUPKY. it 3TOr0 B mpoOupke KUMATAT (OCTOPOKHO!) B TeueHue 1—
2wmuH okoio 5 mn 10%-noro pactBopa NaOH, a 3arem cmojiacKuBaroT e€e
JUCTUJIMPOBAHHON BOJOW. B BBIMBITON MPOOMpPKE rOTOBSAT aMMUAYHBII pacTBOP
ruapokcuna cepedbpa: k 2-3 ma 1%-noro pactBopa AgNO; mpuOaBisSOT TO
KalUIAIM MpU BCTPAXUBAHMM 5%-HBIA pacTBOp aMMHUaka 10 TeX MOp, IOKa
oOpa3yroluiics cHayana 0caZoK MOJHOCTBIO HE pacTBopUTcs. M30bITOK aMMuaka B
pacTBOpe CHMKAET UYBCTBUTEJIBHOCTh peakuuu. K moiydeHHOMY OeclBETHOMY
pacTBOpy NpHOAaBIISIOT HECKOJIBKO Kamellb 5%-HOro pactBopa (opMmaibaerujia u
OITyCKAalOT MPOOMPKY HA HECKOJBKO MHHYT B BOJASHYIO OaHIO C TeMIlepaTypoil
Bozbl 60—70°C. Ha creHkax mpoOUpPKU MOCTENIEHHO BhIENsAETCs cepedpo (MHoraa
B BUJIE TEMHOT'O OCaJIKa).

9. Beiaenenue BBICHIMX JKAPHBIX KUCIOT M3 MbuIa. B crakane pactBopstoT 1T
MBUIBHOM CTpyX’KH B 10 M muctuimmpoBaHHOM BoAbl. lloiryueHHBINM pacTBOp
paznuBaioT B 2 mpobupku. K 1 yactu (BTopast — [jisi onbiTa 3) NPUIMBAIOT 2 MII
10%-n0orO0 pacrtBopa cepHOM KHUCHOTHL. [IpM 3TOM MNPOUCXOIUT NHOMYTHEHHUE
pacTBOpa BCIEACTBUE BBIIEICHUS HEPACTBOPUMBIX B BOJE BBICIIUX KapOOHOBBIX
KHCIIOT. [lanee cmech HarpeBaroT 10 KuneHus. PacriaBuBiinecs >KUpHbIE KUCIOTHI
BCILIBIBAIOT B BUJIE CJIOSI, 3aTBEPACBAIOLLETO MTPU OXJIAKIECHUN TPOOUPKHU.

K oxnaxnenHoit cmecu n00aBisitoT 3 mul  auaTHIIOBOro sdupa. Ilpobupky
3aKpBIBAIOT KOPKOBOW TMPOOKONM U JHEPTrUYHO BCTPSXHUBAIOT. BOaHBINA clioi
CTAaHOBUTCSl MpO3payvHee, KUPHbIE KHUCIOTHI PacTBOpAIOTCS B 3dupe. DPUpHbIiA
pPacTBOpP OCTOPOKHO € IMOMOIIBIO NUIIETKH MEPEHOCAT Ha yacoBoe crekiio. Ilocie
ucnapeHus 3pupa Ha CTEKJIE OCTAE€TCs OCTATOK, HATIOMUHAIOLINI nmapaguH.

10. OMynbprupyromume cBolcTBa Mbiia. B 2 mpoOupku HaauBarOT Mo 2—3 Karum
MIOACOJIHEYHOIO0 Macjia. B OJHY W3 HMX NPWIMBAIOT 2 MJI JHUCTWLIMPOBAHHOU
BOJbL, a B ApYryto — 2 Ml 1%-HOro pactBopa Mbuia. JHEPTHYHO BCTPSAXUBAIOT 00€
npobupku. B mpobupke ¢ MbuioM 00pasyercsl TOBOJBHO YCTOMYMBAsT MOJIOYHO-
Oemast SMyJnbcUsl, B TPOOUpPKE C BOJAOM KamelbKU Maciia BBIACISIIOTCS U
MOCTENEHHO BCIUIBIBAIOT: 3MYJbCUS Maciia B BOJie HeycToiuuBa. Moroiue
CBOMCTBa  MblIa  OOBSCHSIOTCS ~ €ro  SMYJbIHPYIOUIMMU  CBOMCTBaMH,
MOHIKAIONIMMHU T[MOBEPXHOCTHOE HATSHKEHUE KalleJeK macia. IOTO NPHUBOIUT K
3HAYNUTEIbHOMY YBEIUYECHHUIO YCTOMYMBOCTH EHBI U AIMYJIbCUH.

11. Peakimuu ruapOKCWIBHBIX TPYMI B MOHOcCaxapujax. B mpoOupky moMecTutb
2mn 1%-ro pactBopa rTmoko3sl U 1 Ma 10%-ro ruapokcuaa Hatpusa. K
MOJIy4YeHHOU cMmecu 100aBuTh 1-2 kammm 5%-ro pacTBOopa cyibdara mMemu u
BCTPSAXHYTHh cojaepxkumoe mpoOupku. OOpasyrommiicss BHaudaje ToJryooBaThIi
ocanok ruapokcuga Menu (II) MrHoBeHHO pacTBOpsieTCs, MOJy4YaeTCs CUHUN
npo3paunblii pacTBop caxapata menu (I1). IlomyuyeHHBI pacTBOp COXpaHUTH 0
CJIETYIOLIETO OMbITA.

12. Okucnenue 1a0OKo3bl rujapokcuaoM wmeau (II) B menounonr cpeme. K
MOJYYEHHOMY B TMPEABIAYLIEM ONBITE IIEIOYHOMY pPacTBOPY caxapara Meau
n00aBUTh 5—6 Karesb BOJIbI (BBICOTa CJIOS KUJIKOCTH JOJKHA ObITh 10—14 mm).
CopnepxuMoe MNpPOOMPKM HArpeTh HaJl IUIAMEHEM TOpPENKH, JAep:Ka NpOoOUpKY



HAKJIOHHO TaK, 4YTOObI HarpeBajlaCh TOJIBKO BEPXHSA YacCTh PACTBOPA, a HIDKHSSA
octraBanach 0Oe3 HarpeBa (nisi KoHTpousisa). Ilpu OCTOpOXKHOM HarpeBaHHH [0
KHUIIEHUS] Harperas 4acTb CHHET0 pacTBOpPa OKPAIIMBAETCA B OPAHKEBO-KEITHIN
user. JlanpHelilllee HarpeBaHWE MPUBOIUT K OOpA30BAHMIO OCaJKa OKCHJA
meau (I).

Tema: A3orcoaep:xaniue OpraHnyecKue coeAUHeHMs.

1. buyperoBas peaknus (IInotpoBckoro).B nBe mpoOupku HanwBaroT mo 1 mi B
onHy — 1%-HOTO pacTBOpa SUYHOTO Oecika, B Jpyryro — 1%-HOro pactBopa
xenaTuHbl. B 06e mpoOoupku gonuBatoT paBHbd 006EM 10%-Hor0 pactBopa NaOH
u no 1-2 xamm 1%-noro pactBopa CuSOs, cmech mepememuBaroT. B obenx
poOHpKax MOSBISAETCS YCTOMUMBOE KpacHO-(HHUOJIETOBOE (MJIM CHHE-(PHOJIETOBOE)
OKpallMBaHHUE, CBUIECTEIbCTBYIONIEE O HAIMYHUM MENTUAHBIX CBS3€M B MOJEKYJE
oenka.

2. KcanronporenHoBas peakuus. B Tpu npoOupku HanuBaroT no 1 mur pactBopa
OEJIKOB: B MEPBYIO — IUYHOTO, BO BTOPYIO — MIIEHUYHOTO, B TPETHIO — KEIATHHBI.
Bo Bce mpoOupku nobamistor no 5—6 kanenb koHUeHTpupoBaHHO HNO; u
HarpeBaroT. B nepBoil u BTOpoiil NpoOupKax KUAKOCTh U OCAJOK OKPALIUBAIOTCS B
JMMOHHO-XENTHIN LIBET, B TPEThEU MPOOUPKE MOTYUYAETCS €/1Ba 3aMETHOE OJIeHO-
xeéntoe okpammBaHue. [locne oxnaxaeHus B KaXIyl0 TPOOUPKY J0OABISIOT MO
KAaIUIAM M30BITOK KOHLEHTPHUPOBAHHOIO pacTBopa ammuaka wid 30%-Horo
pactBopa NaOH. Okpacka *UJKOCTH CTAHOBUTCS OPaHKEBOM.

3. Peakuus Ha tupo3ud (Muwuiona). B tpu npobupku Hanusatot mo 0,5—-1 mi
pacTBOpa OENKOB: B MEPBYI0 — SIMYHOTO, BO BTOPYIO — MIIIEHUYHOTO, B TPETHIO —
KETaTUHBI, W B KAXKIYI0 MNPOOMPKY MpHOABISIOT peakTuB Mrmiona. bemok
CBEPTHIBACTCS TOJ JIEUCTBUEM COJIEM PTYTH U Aa30THOW KHUCJIOTBI, BXOASLIUX B
peakTuB, 00pa3ys crycTok Oenoro 1sera. [Ipu HarpeBanuu npoOUPOK B IMJIaMEHU
TOPEJIKHU B MEPBBIX JIBYX 0CAJIOK MPUOOpPETAET KUPIMUYHO-KPACHOE OKpAlIMBaHUE, B
POOUpPKE C JKENATUHON OCAZOK PACTBOPSIETCS U KUIKOCTh OCTAETCS OECLBETHOM.
Peakuuro MuiimoHa nar0T Bce O€JIKH, COAEpXKalllhe B CBOEM COCTABE OCTaTOK
TUpo3uHA. benku, He cojepkalliue TUPO3WHa (KelaTHHA, MPOTAMUHBI U APYTHE),
peakuno MuuioHa He JaroT.

4. Peaxuusa Qonss Ha cepycolepiKallie aMUHOKHUCIOTHL. B Tpu mnpoOupku
HanuBatoT 1o 0,5—1 M pacTBOPOB OENKOB: B MEPBYIO — SIUYHOTO, BO BTOPYIO —
MIIIEHUYHOTO, B TPETHIO — JKEJIATUHBI, JOOABIAIOT B KXY MpoOUupKy mo 1 mi
30%-Hor0o pacTtBOopa MIENIOYH, KIaAyT HECKOJBKO «KHUIIEJIIOK» U KHUIATIT CMECh.
[Ipu 5TOM BBIZEISAETCS aMMHAK, KOTOPBIA MOET ObITh OOHApY’KEH MO 3amaxy u
MOCUHEHUIO YHUBEPCATBLHOTO WHIAWKATOpa (WM <JIAKMYCOBOW» OyMa)kKu),
MOHECEHHBIX K OTBEPCTHIO MPOOWpKH (He KacaThes cTeHku!). OOpaszyrommiics
HE3HAYUTEIBHBIN 0CaJI0K PACTBOPSETCS MPU KUIISTYCHUH.

['opsiuyto 1IETOYHYIO0 KUIAKOCTh KaXKIOW MPOOMPKH NENSAT Ha JBE YacTU: K
nepBoil mopuuu NpuimMBarOT 5%-Hblil pacTBop arertara cBuHua (II), ko Bropoi —
2-3 Kamid CBEXENPUIrOTOBIEHHOIO pa30aBJIEHHOIO PAacTBOpa HUTPONpYyCCUAa
HaTpUs.

B npobupkax ¢ sMYHBIM W MIIEHUYHBIM OelkaMu o0pasyercs kKENTo-0ypoe
uiu 4EpPHOE OKpamMBaHue mpu JerictBuu anerara cBuHia (I) u  kpacHo-



(buosneToBOE OKpalllMBaHKE MPHU JICUCTBUM HUTPOMpYyccUaa HaTpus. B mpobupke ¢
pPAcTBOPOM KEJIATHHBI OCAJIKa U OKPAIIMBAaHUS HE 00pa3yeTcs.

b

N

10.

11.

12.

13.

14.

15.

1.2.0neHo4HbIe CpeCTBA I IPOMEKYTOYHOM aTTecTaluM (3a4eT)

[Ipeamer u 3agaun XUMHM, €e3HaueHHE. BemiecTBo, (QU3MUECKOETENO.
@u3N4eCcKUe U XUMHUYECKUE SIBJICHUSA. XHUMHYECKUE IMPEBPALICHUS. ATOMBI.
Monekynpl. Xumuueckue »diaeMeHTbl. OTHOCHUTENbHAsE AaTOMHas Macca.
OtHocuTenbHasE MoJIEKyJsipHass Macca. Moisb. MonsipHass macca. YpaBHEHHUS
XUMHUYECKHX peakiuii. Xumudeckue Gpopmyisl. MaccoBast 10715 BEIIeCTBa.
OCHOBHBIE MOJ0KEHUS AaTOMHO-MOJIEKYJISIPHOTO YUECHHUS.

3aKOH COXpAaHEHHsI MacChl BEUIECTBA. 3aKOH HKBHBAJICHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. ['a30Bble 3aKOHBL. 3aKOH ABOraapo.
MoutsipHblil 00beM raza. OTHOCUTEIbHAS IOTHOCTh T'a30B.

Crpoenune atoma. KBaHTOBO-MeXaHMUECKass MOAENb aroMa. KBaHTOBBIE ynCIa.
AtomHas opoutanb. Tumbl atomubix opoutanei. [lpunmun IMaymu. Ipasuiio
Xynpa. [locnenoBaTenbHOCTD 3aMIOJIHEHUSI DJIEKTPOHAMU aTOMHBIX OpOUTasieH.
DNEKTPOHHBIE CTPYKTYpbl aTOMOB M MEPUOANYECKAS] CUCTEMA DJIEMEHTOB; S-,
p, d- u f-371€MeHTHI.

Ilepuonnueckunn 3akoH JI. M. MenaeneeBa u nepuoaudeckas CHUCTEMaA
AJIEMEHTOB. 3aBUCUMOCTh XUMHYECKUX CBOMCTB 3JIEMEHTOB OT 3JIEKTPOHHOIO
CTPOEHUS UX aTOMOB. 3Ha4Y€HHE Nepuoanyeckoro 3akona J[.M1.Menneneesa.
XUMHUYECKAs CBS3b.

DHEPreTHKa U HaIpaBJIEHHOCTh XUMUYECKHUX ITPOLIECCOB.

CKOpOCTh XMMHYECKMX pEAKUUWA. 3aBUCUMOCTh CKOPOCTH PpPEAKUHH OT
IIPUPOJIBI BEIIECTBA M KOHLEHTpAUMU. 3aKOH JEUCTBYIOIIMX Macc. BnusHue
TEMIIEPATYpPbI HA CKOPOCTh peakunu. Karamnus.

Xumunyeckoe paBHoBecue. KoHcTanTa paBHOBecus. BimsHue BHEIIHHMX
dakTopoB Ha xuMuueckoe paBHoBecue. [Ipunmun Jlelllarense.

OOmasi xapakTEepHCTHKa PacTBOPOB, MEXaHM3M TMpoIlecca PacTBOPECHHUS,
0CMOC.

PactBopel  anekTponuToB. Teopust  DIIEKTPOJUTHUYECKOW  JIUCCOLMALIMH.
CunpHble W crnabbie  20eKTposuThl.  CTeneHb  AIEKTPOIUTHYECKOM
JUCCOLIMALINY. Koncranra BJIEKTPOJIMTUYECKOMN JUCCOLIMALINY.
DNEKTPONUTHYECKAsT ~ JUCCOIMAIMS  KUCJIOT, OCHOBaHUW, amM(pOTEPHBIX
TUAPOKCUIOB, COJEH. ODJIEKTPOJMTHYECKAs Auccouuanuss Boubl. ['maposnus
COJIEH.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ TporiecChl.  CTENEHb  OKHUCIICHUS.
OkucnuTen W BOCCTAaHOBUTENW. MeTon  3JeKTpoHHOro  OasnaHca.
DJIEKTPOXUMHUYECKHE MPOLECCHI. [ alIbBAHUYECKUE AIEMEHTBI. DJIEKTPOIIU3.
Oxkcunpl, omnpeaeleHue,  KilaccUPUKalus, HOMEHKIATypa,  CIOCOObI
MOJTy4YE€HUsl, XHMUYECKHE CBOMCTBA, IPUMEHEHHE.

OcHoBaHus, ompeaeNeHrue, KiIacCU(pUKAMsI, HOMEHKIATypa, CIOCOObI
MOJy4YE€HUs, XHMUYECKNE CBOMCTBA, TPUMEHEHHE.

Kucnotsl, onpenenenue,knaccuukaius, HOMEHKIATYpa,CIOCOOBITOTY YCHHS,
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE.



16. Conu, omnpeneneHue,kiaccupukanus, HOMEHKIATYypa,CloCOOBINOIYYEHMS,
XUMHYECKUE CBOWCTBA, IPUMEHEHHUE.

1'7. KauecTBeHHbBIE pEaKIMd HA HEOPTraHMYECKHUE BEIIECTBA. [ eHeTMdecKas CBS3b
MEKly OCHOBHBIMH KJIACCAMHU HEOPTraHMYECKUX COCAVUHEHUU, UX NPUMEHEHUE
B IIBEMHOMN IPOMBIIIJIEHHOCTH.

18. O6mast xapakrepucThka MeTasioB. (OCHOBHBIE THIMBl KPUCTAJUIMYECKUX
pemérok MerawioB. O0mue (pu3nueckue U XMMHUYECKHE CBOWCTBA METAJIOB.
OO1ue cnocoObl MOTy4YeHHs] METAIOB, UX IIPUMEHEHUE.

19. O6uas xapakrepucTika HemeTayuioB. CBolicTBa 3yieMeHTOB. CBONCTBA MPOCTHIX
BeniecTs. [lonydeHne HeMeTauoB, UX IPUMEHECHHUE.

20. IIpeameTopraHM4eCKOMXUMHUHN. T€OpUACTPOCHUAOPTaHNYECKUXCOETUHEHUNA .
M. bytneposa.

21. Knaccudukamnuss OpraHMYECKHX pEaKIUil W OPraHMYEeCKHX COEIUHEHUU.

OyHKIMOHAJIBHBIE TPpyNIbl. HOMEHKIIaTypa OpraHuyecKuX COCINHEHUM.

22. Aunkansl, o0mias ¢popmyJsia, TOMOJIOTHYECKUM Psifl, HOMEHKJIATypa, CTPOEHUE,

nu3oMepus, GU3NYEeCKUe U XUMHUECKHE CBOMCTBA, MOJyYEHUE, TPUMEHEHUE.

23.  Ankensl, oOuias ¢popmyJsia, TOMOJIOTHYECKHM Psifl, HOMEHKJIATypa, CTPOEHUE,

u3oMepus, GU3NYECKUE U XUMUYECKHE CBOWCTBA, MOIyYEHUE, IPUMEHEHHE.

24.  Anxunbl, oOmas ¢popmyiia, TOMOJOTUYECKUH psill, HOMEHKJIATypa, CTPOEHUE,

u3zomepus, PU3NUECKUe U XUMUYECKUE CBOMCTBA, OJTyUYEHUE, IPUMEHEHHE.

25. JlueHOBble YIJIEBOAOPOIbI, o0Omas Qopmyaa, TOMOJOTHYECKHN ps,

HOMEHKJIaTypa, CTpOEHHE, H30MepHs, (PU3MUEeCKHMe U XUMHYECKHE CBOMCTBA,

noJlyueHue, npuMmeHeHue. Ilonmumepusanuss  OUEHOB, HAaTypaJbHBIA U

CUHTETUYECKUN Kay4dyK.

26. Apomaruyeckue yriaeBoaopojbl. beH3oi, 3neKTpoHHOE cTpoeHue OeH307a,

n3oMepus,PU3NYeCKue W XUMHUYECKHE CBOWCTBA, TMOJYy4Y€HUE, MPUMEHEHUE.

[IpousBoansie Oenzona. IlpupoaHble HMCTOYHUKH YriaeBoAOponoB. HedTs,

IIPUPOIHBIN Ia3.

27. OIOHOATOMHBIE CIHPTHI: TOMOJIOTMYECKHM psAJ, HOMEHKIIATypa, CTPOCHHE,

n3oMepus, GU3NUEeCKUe U XUMUYECKHE CBOWCTBA, MOTyYEeHUE, IPUMEHEHHE.

28. MHoroatoMHbI€ CHHUPTHI: TOMOJOTUYECKUN PsiJl, HOMEHKJIATypa, CTPOEHHUE,

u3zomepus, (pU3NUecKrue U XUMUYECKUE CBOWCTBA, TIOJyYeHUE, IPUMEHEHHE.

29. ®eHONBI: TOMOJOTMYECKHWA PSI TPEAEIbHBIX OJHOATOMHBIX CIHUPTOB,

HOMEHKJIaTypa, CTpOCHHE, H30Mepus, (U3MUecKrue MU XUMHYECKHE CBOMCTBA,

IIOJIyY€HHE, IPUMEHEHUE.

30. Anpaerujapl, CTpOeHHWE KApOOHWJIBHOW TPYIIbI, TOMOJOTUYECKHHA PS/I,

HOMEHKJIaTypa, CTpOEHHE, H30MepHs, (U3MUecKrue M XUMHYECKHE CBOMCTBA,

MOJTyYEHHE, IPUMEHEHUE.

31. KeTOoHBI, TOMOJOTHYECKUH psi, HOMEHKJIAaTypa, CTPOCHHE, HW30MEpPHUS,

bu3nYecKue 1 XMMUYECKHE CBOMCTBA, MOJTyYeHUE, TIPUMEHEHHE.

32. KapOoHOBBIE KHCIIOTBI, OJHOOCHOBHBIE MpPEAEIIbHBIEKAPOOHOBBIE KHUCIOTHI

TOMOJIOTUYECKUN psAll, HOMEHKJIATypa, CTPOEHHUE, H30MepHs, (U3MUECKHE U

XUMHUYECKUE CBOMCTBA, MIOJyYeHHUE, IPUMEHEHUE.



33.  OaHOOCHOBHBIE HeNpezeNbHble KapOOHOBBIE KHCIOTHI: TOMOJIOTHYECKUN
psii, HOMEHKJIAaTypa, CTpOeHue, u3oMepus, (U3nueckue U XUMUYECKHEe CBOWMCTBA,
MOJTyueHUe, MPUMEHEHHE.

34. Cnoxuble >(QHpHI, CTPOCHHE, HOMEHKJIATYypa, pEeaKkuuud >STepUuUKAINY,
THAPOIIU3 CIOXKHBIX 3(PUPOB, KUPBI, IPUMEHEHHE CIOKHBIX YPHUPOB.

35.  VYrueBonsl: KiaccupuKanus, TOMOJIOITHYECKUH psJl, CTpOEHUE, PU3NUECKHe
U XUMUYECKUE CBOMCTBA, MPUMEHEHHE.

36. Amunbl, KiaccuuKanus, TOMOJIOTHYECKUI psill, HOMEHKIATypa, CTPOCHHUE,
u3oMepus, pru3nyecKkue U XMMUYEeCKHe CBOWCTBA, MOIyUYeHUE, TPUMEHEHHE.

37. AMUHOKHCIIOTHI, Kilaccu(uKanus, TOMOJOTMYECKHH psa, HOMEHKJIATypa,
CTpOoeHHuE, u30MepHs, (GU3NYECKHe ¢ XHMUYECKHE CBOWCTBA, MOJIy4YCHHUE,
IPUMEHEHUE.

38.  benku, knaccudukarys, CTpoeHUeOeNKOB, UX3HaUYEHHUE.

39. [uxnoankanel. M3omepus. CporictBa. Ilomyyenue.



