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1. HACIIOPT ®OHJIA OLIEHOYHbBIX CPEACTB

1.1. Ilepeyenr kommeTeHuuii, GopmMupyemMbIX B MNpolecce OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrPaMMBbI
[Iponecc O0CBOEGHMS OUCHUILIMHBI HAMPABJIECH HA OBJIAJICHUE CIICAYIOIINMU

KOMIICTCHIIMSAMM

— CHocoOCH OCYIIECTBIATh TMEAaroruyecKyro JeATeIbHOCTh Ha OCHOBE
crienUaIbHbIX Hay4YHbIX 3HaHUH (OIIK-8).

1.2. Dtanbl ¢opMupoBaHMsA KOMIIETCHIHI M CPeACTBA OLECHHMBAHMA

YPOBHSI MX cOPMHPOBAHHOCTH

Jransl GopmupoBanusa komnereHuuii | Kommerenuuu KonTposabHo-o11eHOYHBIE
cpeacrna / cnnocoo
OLICHUBAHMS
1 cemectp
Tema 1. OCHOBHBIE TIOHATHS U 3aKOHBI OIIK-8 VYerHbll onpoc
XUMUH.
Tema 2. Ctpoenue aroma. [lepuoanueckuin | OIIK-8 VYerHbll onpoc
3aKOH U EPUOAMYECKask CUCTEMA
xumudeckux aneMeHToB 1. . Menzaeneesa.
Tema 3. XumMuueckas CBs3b. OIIK-8 VYcrHblii onpoc
Tema 4. PactBopsbl. Teopust OIIK-8 YCTHBIN ONpOC, BBIIIOJHEHUE U
AIIEKTPOIUTUYECKON TUCCOIMAIHH. 3a1uTa JJabopaTopHOi paboThI
Tema 5.0cHOBHBIE Kilacchl Heopranndeckux | OITK-8 VY CTHBIN ONPOC, BBIIOJTHEHUE U
COEJTMHEHUI. 3a1uTa JJabopaTopHOi paboThI
Tema 6. 3akOHOMEPHOCTH POTEKAHUS OIIK-8 YCTHBIN ONpOC, BHIIOJHEHUE U
XUMUYECKUX peakiuid. OKUCIUTETbHO- 3auTa 1abopaTopHOi paboThI
BOCCTAHOBHTEIILHBIE U DJIEKTPOXUMHUYECKHUE
MPOLIECCHI.
Tema 7. O6uas xapakrepuctuka MmetauioB 1 | OITK-8 Y CTHBIN ONPOC, BBIIOJTHEHUE U
HEMETAJUJIOB. 3aluTa JJabopaTopHON padoThI
[TpomexyTouHas aTTecTanus OIIK-8 3aueT (yCTHBII)
2 cemecTp
Tema 8. OCHOBHBIE MTOJOKEHUS OIIK-8 VY CTHBIN ONpoC, BRIOJIHEHUE U
OpPraHMYECKON XUMUU. YTIIEBOAOPOBIL. 3alUTa J1abopaTopHON paboThI
Tema 9. Couptel. Anbaeruasl. KeToHbI. OIIK-8 Y CTHBIN 0npoc, BHIMOIHEHUE U
KapOoHOBBIE KUCIIOTHI. 3alMTa J1abopaTopHON paboThI
Tema 10. Cnoxublie 3gupsbl. JKupbi. OIIK-8 Y CTHBIN ONpOC, BHIIOJHEHUE U
YrneBoasl. 3a1uTa J1abopaTopHOr paboThI
Tema 11. Asorconepxkamue opranndyeckue | OITK-8 Y CTHBIN OIIPOC, BBIIIOJIHEHUE U
COEJTMHEHMUSI. 3a1uTa 1abopaTopHOn paboThI
[TIpomexyTouHast arTectanus OIIK-8 DK3aMeH (MUCbMEHHBIN )

1.3. Onucanue nokasareseil GopMupoOBaAHUSA KOMIIETEHIUIA

Kox xomnerenmuu

Ilianupyemblie pe3yabTaTbl 00y4eHus (IOKa3aTen)

OIIK-8

3HAaTh.

— OCHOBHBIC ITOHATUSA, TCOPUHU U 3aKOHBI XUMHUU;
— 3aBHCHUMOCTh XHMMHMYECKHX CBOMCTB DJJIEMEHTOB OT 9JICKTPOHHOI'O




CTPOEHHS UX aTOMOB;

— 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX MPOIIECCOB;

—  (pU3MKO-XMMHUYECKHE XapaKTePUCTUKH PACTBOPOB U  TEOPHIO
3IEKTPOJIUTUYECKON JUCCOLIMAIINY;

— TEOPETHUYECKHUE OCHOBBI OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKInil U
3IEKTPOXUMUUYECKHX MTPOLIECCOB;

— TEHETUYECKYIO CBSI3b MEXAY OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX
COCIUHCHHI,

— CBOICTBa OCHOBHBIX 3JIEMEHTOB TIJIABHBIX M MOOOYHBIX MOATPYIII
MEPUOJNYECKOM  CHCTEMBI M HUX  BAXKHEUIIUX HEOPraHUYECKHUX
COCITUHECHMI,

— 0COOCHHOCTH (DU3HOJIOTHYECKOTO JEHCTBUS OTAEIBHBIX BEIIECTB W
BIIUSIHUS UX Ha OKPYXKAIOIIYIO CPELy;

— KJIacCH(UKAIMIO OPraHUYEeCKUX BEIIECTB, HMX COCTaB, CTPOEHHUE,
XUMHUYECKHE CBOWCTBA, JAaOOPATOPHBIE W TMPOMBIILUIEHHBIE CIIOCOOBI
MOJTy4YEHUS1, 3HAUCHUE B IPUPOJIC U KU3HU YEITOBEKA;

— OCHOBHBIE MPUEMBI U METOJbl PabOThl B XMMHUYECKOH JabopaTopuw,
TEXHHUKY O€30ITaCHOCTH IPH BBIMOJIHCHUY XUMHUYECKOTO IKCTIICPUMEHTA;

—  CTPYKTYpY, GYHKIMH, TeId [eJaroruyeckor JIesITeIbHOCTH,
TpeOOBaHUIX K COBPEMEHHOMY MIPEToJaBaTEINIO (mactepy
MIPOU3BOJICTBEHHOTO O0OY4Y€HHs); OCHOBAX M TEXHOJOTUSX OpraHu3aIuu
yueOHO-TIpo(hecCHOHANBHOM, HAyYHO- UCCIIEN0BATENIbCKON, MPOSKTHON U
MHOM e TEIIbHOCTH 00Yy4aroIuXCs;

YMETh:

— IPUMEHSATh OCHOBHBIE TIOHATHUS, TEOPUHM M 3aKOHBI XHUMHH IS
00BsICHEHUST (UBUKO-XMMUYECKUX CBOWCTB MPOCTBIX BEIIECTB U HUX
COCIMHEHHI W YCIIOBHI MPOTEKAHUS XUMHYECKUX MPOIIECCOB;

— BECTH pacueThl DHEPreTHUecKux 3(PPeKTOB XUMHUUECKHX peaKIuid u
OTIPENIETIATh BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh PEAKIUN U
XUMHUYECKOE PABHOBECUE;

— XapaKTepHU30BaTh PABHOBECHBIE MPOIECCHI B pACTBOPAX JIEKTPOIUTOB;
—  XapakTepu3oBaTb  XOJ U  HANpaBJICHHE  OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIINM, UX 3HAUYEHNE B XUMUYECKUX MPOIIECCaAX;

— TPOBOJUTH CPABHUTEIBHBIA aHAINU3 (PU3UKO-XUMUYECKUX CBONCTB
METaJUIOB, HEMETA/VIOB M UX COEAUHEHUN, OPraHMYeCKUX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS;

— OCYHIECTBIISITH MMOWCK, aHATIN3, HHTEPIPETAIIUIO HAYIHOU MH(GOPMAITUU
W auanTUpoOBaTh €€ K CBOEW MEJAarormueckord JIeITeNbHOCTH,
WCTIONB30BaTh  TpodeccroHanmbHble  0a3bl  JaHHBIX;  MPUMEHSTH
OTCUECTBCHHBIH W 3apyOCKHBI OINBIT W HaydHbIE JIOCTIKEHUS B
MearOTHYECKON  JIeATeTbHOCTH; TUIAHUPOBATh, OPTAaHU30BHIBATH |
OCYIIECTBIISITh ~ camMOo00pa3oBaHME B ICHUXOJIOTO-TEJarorudyeckomM
HampaBJIeHWH, B OO0JACTH MpenoJaBaeMoil AMCHUIUIMHBI (MOAYNS) H
(unn) mpodeccruoHanbHON ASSITENFHOCTH;

BJIAJICTh HABBIKAMM:

— TIOMCKa U 0TOOpa U3 Pa3IMYHBIX UCTOYHUKOB HAYYHON U METOAMYECKOMN
nHpOpMaNUK IO pas3aenaM oOIei, HEOPraHUYECKOH W OpraHuYECKON
XUMWH,

— COCTaBJICHUS ypaBHEHUN XMMHUYECKUX PEAKIU W peuieHus 3aaad o
XUMHYECKUM (popMyriaM U ypaBHEHUSIM;

— TPOBEIEHUS XMMHYECKOTO OHKCIEPUMEHTa C Yy4eToM TpeOoBaHMi
TEXHHUKHU 0€30IacHOCTH;




— BJIAJIeTh OCHOBAMHM NPOBEJCHUS HAYYHO-HUCCIIEIOBATENILCKOM PabOThI;
IIpUEMaMy HAy4YHOM M CIELUAIbHOW YCTHOM M IIMCBMEHHOM pEuH;
IpUeMaMH IeJaroruyeckoil peduiekcuu M opraHu3anuu pedIeKCUBHOM
JESATEILHOCTH 00YJarOIINXCSl.

1.4. Kpurepuu ouneHMBAHMSI KOMIIETEHIIMA Ha PAa3HBIX IJTanmax MX
¢popmupoBanus

Buj Tekyuieii yueOHoM padoThl

KoaunuyecTBO 0a/1710B

1 cemectp (1 TpumecTp)

BrlimotHeHME | 3a1uTa 1abopaTopHOU paboThI 35
CamocTosTenpHas pabora 35
3auer 30
HToro 3a cemecrtp: 100
2 cemecTp (2 TpuUMecCTp)
Brimonaenue u 3anmra 1a60paTopHON pabOThI 60
CamocTtosrenbHas paboTta 10
DK3aMeH 30
HToro 3a cemecrtp: 100

HaxkonureapHas cucreMa oneHuBanud mo 100-0ayibH0M mKaJje

Yerpipexodai-
JbHAas cUCTeMa
OLlCHUBAHUS
IK3aMeHa

100-
oaJIbHas
HIKAJIA

BykBeHHas mkaJa, coorBercrByromas 100-
0aJUIbHOM HIKAJIe

CucremMa
OLICHUBAHUSA
3ayera

O1ian4yHOo

90-100

A — OTJINYHO — TEOPETUYECKOE COJIep KaHUe
Kypca OCBOEHO MOJIHOCTBIO, 0€3 MpoOeIioB;
HEO0OXO0IUMBbIE TPAKTUUECKHUE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepHaioM c(hOpMHUPOBAHEL; BCE
MPelyCMOTPEHHBIE MPOTpaMMoi 00yueHus
y‘Ie6HBI€ 3alaHUs BBIIIOJIHEHBI, KAYECTBO UX
BBITIOJTHEHUS! OIEHEHO YHCIIOM OaJlIoB, OH3KUM
K MaKCUMaJIbHOMY

Xopo1o

83-89

B — o4eHb XOpOIIIO — TEOPETHUECKOE COACPKAHHE
Kypca OCBOCHO TOJIHOCTBIO, 0€3 MpoOeIioB;
HEO0OXOIUMBbIC TTPAKTUYECKHUE HABBIKU Pa0OTHI C
OCBOCHHBIM MaTr€prajioM B OCHOBHOM
c(hOpMHUPOBAHKI; BCE MPETYCMOTPEHHBIE
mporpamMmoi oOydeHus yaeOHbIe 3a1aHHs
BBITIOJTHEHBI, KAYECTBO BHITIOJTHEHHS
OOJIBIIMHCTBA U3 HUX OIICHEHO YHCIIOM 0aJlioB,
OIM3KUM K MaKCUMaTbHOMY

Xopomo

75-82

C — XOpOI110 — TEOPETUIECKOE COJIEPI)KAaHHE Kypca
OCBOEGHO MOJHOCTBIO; HEKOTOPBIE TPAKTUIECKHE
HABBIKH pa0OTHI ¢ OCBOCHHBIM MaTEePHAIOM
c(hOpMUPOBAHBI HEIOCTATOYHO; BCE
MpelyCMOTPEHHbIE MPOrpaMMoin 00ydeHus
yueOHBIC 3a/JaHUS BHIMIOJTHEHBI, KAY€CTBO
BBIMIOJTHEHUS] HU OJIHOTO M3 HUX HE OLIEHEHO
MUHUMAIBHBIM YHUCIIOM 0aJlIIOB, HEKOTOPBIC BUIBI
3aJJaHU} BBINIOJIHEHBI C OIHOKaMHU

3autreHo




VY nosieTBo-
pHUTENBHO

63-74

D — y10BIeTBOPUTENBHO — TEOPETUUECKOE
coJiep’KaHue AUCLUIIIIMHBI OCBOEHO YaCTUYHO, HO
po0esbl He HOCAT CYIIECTBEHHOI'O XapaKTepa;
HE00XO0UMbIE IPAKTUUECKHUE HABBIKU pabOThI

C OCBOEHHBIM MaTe€pHaJIOM B OCHOBHOM
c(hOopMHUPOBaHBI; OOIBHIIIUHCTBO
IPEIYCMOTPEHHBIX IPOrpaMMOi 00y4eHus
y4€OHBIX 3aJJaHU BBIIIOJHEHO, HEKOTOPBIE

U3 BBINOJIHEHHBIX 33JJaHUH, COIepKaT OIINOKHU

Y noBinerBo-
PHUTEIBHO

50-62

E — nocpencteHHO — TeOpeTHUECKOE
CoJIepKaHue Kypca OCBOCHO YaCTUYHO;
HEKOTOPBIC TPAKTUYECKHUE HABBIKU Pa0OTHI

He c(hOpMUPOBAHBI, MHOTHE MPEITYCMOTPEHHBIC
mporpamMmoii oOyueHust yueOHbIe 3a1aHHs

HE BBITIOJTHECHBI JTMOO KaYeCTBO BBHITIOJTHCHHUS
HEKOTOPBIX M3 HUX OIICHCHO YHCIIOM OaJIJIOB,
OJM3KUM K MUHUMAJIBHOMY

Heynosnerso-
PUTEIBHO

21-49

FX — Hey10BI€TBOPUTENBHO — TEOPETHUECKOE
coJiep’KaHue Kypca OCBOCHO YaCTHYHO;
HE00XO0IUMBbIE TPAKTUUYECKHUE HABbIKU PaOOTHI
He c(hOPMHUPOBAHBI; OOJIBITUHCTBO
IIPElyCMOTPEHHBIX TPOrpaMMOil 00yUeHUs
yueOHBIX 3aJ]aHHI HE BBIMOJIHEHO JTU0O0 KaueCTBO
UX BBIIOJIHEHUS OI[CHEHO YHCIIOM 0aJlioB,
OJM3KUM K MUHUMAJIbHOMY; TIPH
JIOTIOJTHATEIILHOM CaMOCTOSATEIHLHOM paboTe Hall
MaTEpUajIoM Kypca BO3MOXHO MOBBILIEHUE
KauyecTBa BBIIIOJIHEHUS] YUYEOHbIX 3a/1aHui

Heynosnerso-
PpUTEIBHO

0-20

F — Hey10BIIETBOPUTEIBHO — TEOPETUUECKOE
coJiep’KaHue Kypca HE OCBOEHO; HE00XO0/IUMbIe
MPAKTUYECKHE HABBIKU PaOOTHI

He c(hOPMUPOBAHBI; BCE BBINOJIHEHHBIC YICOHbBIC
3aJJaHus COJEpIKAT rpyObIe OIIUOKH,
JIOTIOTHUTEIIbHAS CAMOCTOSTENbHAs paboTa Hajl
MaTepuaiaoM Kypca He IpUBeIeT K KaKOMY-ITH00
3HAYMMOMY TTOBBIIIEHUIO KaYECTBA BHITIOJTHEHHS
yueOHBIX 3aJJaHHi

He 3auteno




1.5. Oopa3zen opopmiieHHs IK3AMEHANIMOHHOTO OWJIeTa

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH
JYT'AHCKOM HAPOJHOM PECIIYBJIMKHU

IT'OCYJAPCTBEHHOE OBPA30OBATEJIBHOE YUYPEKIEHUE
BBICIIETI'O OBPA3OBAHUSI
JIYTAHCKOW HAPOJHOM PECYBJINKHA
«JIYTAHCKHUM I'OCYJAPCTBEHHbBIN NEJATOT'MYECKU YHUBEPCUTET»
('OY BO JIHP JIT'TIY»)

2022/2023 y4ebHublii roa

GOAKYJIIBTET ECTECTBEHHBIX HAYK
kadeapa xumMmuu U OUOXUMHUH

AK3aMEH (MUChbMEHHBIN) M0 AUCIUILTNHE XUMUs (00111asi 1 HEOpPraHNUIECKas )
Hamnpasyieaue noarotoBku 44.03.04 IIpodeccronanbHoe 00yueHue (1Mo OTpaciisiM)
[Ipoduns moaroroBku be3omacHOCTh KUZHEACSATEILHOCTH U OXpaHa Tpyda B

chepe 0OpazoBaHUs
ODO/390

3K3AMEHAIIMOHHBIN BUJIET Ne 1

. Kucnotsr: onpenenenue, knaccudukanus, HOMEHKIATypa, CTPOCHHE, (PU3UIECKUEC
1 XMMHUYECKHE CBOMCTBA, MOJyUYCHHUE, TPUMEHEHHUE.

. OgHOaTOMHBIE CHUPTHI: TOMOJOTHMYECKMH psiJl, HOMEHKJIATypa, CTPOCHHUE,
nzomepusi, GU3NYECKUe U XUMUYECKUE CBOMCTBA, MOTyYeHHUE, MPUMEHEHHE.

. Ompenenure MaccoByIO JOJIIO TMJIPOKCHIA Oapusi B pacTBOpE, MOIYYEHHOM IIpU
CMENIMBaHUU BOAbI ¢ Maccoil 50 r u okcuaa 6apusa maccoit 1,2 1.

YTBepkaeHO Ha 3acenaHuu KadeApbl XUMUM U OMOXUMHH, TpoTokod Ne 1 or
29 aBrycra 2022 ropa.

3aBenyromuii kKaeapon XuMun U OMOXUMUHU B. /. JIssuenko

DK3aMeHaTOP N.H. Kanamnauk



2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA

1.1.OueHo4yHble CpeACTBA TEKYLIEro KOHTPOJIS (TUIIOBbIE)
Bonpocs! 1J1s1 yCTHOTO onpoca:

1.  BemecTBa mpocThl€ U cl0XHbIE. KiTacChl HEOPraHUYECKUX COETMHEHUM.

2. Oxcupgpl, X KiIacCU(pUKalusi, HOMEHKJIATypa, IOJy4eHHE, XUMUYECKUE
CBOICTBA, IPUMEHEHUE.

3. CKopocTh XMMHUYECKON pEaKIM{ B TOMOI€HHOM U T'€TEpPOre€HHON CHUCTEMAX.

3aBUCHUMOCTh CKOPOCTH XHMHYECKOH peaKIMyd OT KOHIIEHTPAIlUU pPearupyroiiux
BEIIECTB. 3aKOH JIEUCTBUA Macc.

4.  Konuentpaius pactBopoB. CriocoObl BbIpaXXEHHSI KOHIICHTPALIUU: MacCOBast
J10JI1 PACTBOPEHHOIO BEILIECTBA, MOJISIPHAS] KOHIIEHTPALIHS.

5. OCHOBHBIE MOJIOKEHUS TEOPUH HJIEKTPOIUTHUYECKON JUCCOLIMALIIH.

6. CyImHOCTh OKHCITUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

7. JlaGopaTtopHble M TPOMBIILICHHBIE CIOCOOBI MOJMy4YeHUs rajoreHoB. Mx
XMMHYECKHE CBOKCTBA.

8. Oxkcup cepol (1V), mabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOYyYEHUS,
(du3nUecKrue U XUMUYECKUE CBOMCTRA.

0. duznyeckue M XUMHUYECKHE CBOMCTBA  a30Ta, JIaOOpaTOPHBIA U

MIPOMBIIIJIEHHBIA CLIOCOOBI TOJTYYEHHS €TO0.

10. CrpykTypa mNEpHOIMYECKON CHUCTEMBI: NEPUOMA, TIpynmna, MNOATPYMIIA.
KosnruecTBo 371€MEHTOB B IEPUOIAX.

11.  OcHOBHBIE TMOJOXKEHUSI TEOPUHM CTPOEHUS OPraHUYECKUX COECAUHEHUN
A. M. bytneposa.

12. 'oMonmornyeckuid psii ajdkaHOB, HOMEHKJIATYpa, DJICKTPOHHOE CTPOECHHUE,
HU30MepHsl.

13. ®usnyeckue u XMMUYECKUE CBOMCTBA, OJYUYCHUE U PUMEHEHUE AJIKEHOB.

14. ben3od, 31eKTpOHHOE CTpOeHHE OEH30J1a, U30MEPHSI.

15. 'enernueckas CBsI3b MEXKAY CIIUPTAMH U YTIIEBOJAMH.

16. HenaceimieHnbie anudaTuyeckue MOHOKapOOHOBBIE KUCIIOTHI.

17. CtpoeHue, CBOMCTBA U MPUMEHEHHUE YIIJIEBOJIOB.

18. Hutpocoeauuenusi, knaccudukaius 1 HOMEHKIIATypa.

19. 'enernueckasi CBSI3b MEXKIY YIJIEBOJOPOJIaMH, CHOUPTaMH, ajbJeruiaMu U
KHUCJIOTAMH.

20. ITomydyeHue U XMMUYECKUE CBOMCTBA aMUHOKHUCIIOT.

IpakTHueckue 3agaHus AJs1 3a1HUTHI J1a00PATOPHOIl PadoThI:

Tema: OcHOBHBIE KJIACCHI HECOPTAHUYECKUX COCAUHECHUI

1. BzauMopeiicTBHE KHUCIOTHOTO OKCHAA C BOJOW (COCIWHEHHE aHTHApUIA C
BOoJ0M). HamuTh Ha AHO CTEKISIHHOM OaHKM HEMHOTO BOJABI M MPUOABUTH
HECKOJIBKO KalleJib pacTBOpa CHHEro Jjakmyca. Harperp B Kene3HOM JIOKKE
KYCOYKHM CEpbl JI0 BOCIUIAMEHEHHMS M ONYCTUTHb JIOKKY B 0OaHKy (HE Kacasch
KUJKOCTH), TPUKPHIB TOCIEIHIO CBEpXYy CTEKISHHOM r1acTuHkou. Ilocne
CropaHusi cepbl BBIHYTH JIOXKKY, B300JITaTh COAEpkKUMOE OaHKU W HaOII0JaTh



M3MEHEHHE OKpacku jakmyca. [Ipu ropenuu cepsl oOpasyercs okcua cepsl (IV),
KOTOPBIN SIBJSETCS aHTUAPUJIOM CEPHUCTON KUCIIOTBHI.

2. CoenuHeHHE OCHOBHOTO OKcHAAa C BOJOM. KyCcouykw HerameHHOM HW3BECTH
CMOYUTHh HEOOJBIINM KOJWYECTBOM BOJbI B (hapdopoBoii uamke. HaGmomatsb
BBIJICJICHUE TEIUIOTBI M PAacHajeHUEe KyCOYKOB HU3BECTH B mMOpomiok. Yacte
MoponiKka B300JITaTh C BOJOM B NPOOUPKE MU PACTBOP HCIBITATh KPACHBIM
JAKMYCOM WIH (heHOI(PTaTECHHOM.

3. IlonyuyeHue u cBoiicTBa ocHOBaHMil. [lono0OpaTh 3 nMeromuxcsa B 1adopaTopuun
pacTBOPOB PAacTBOPBI YETHIPEX COJIEH, KOTOpbIE MPU B3aUMOJEUCTBHH CO
niesouaMu 00pa3yroT HEPACTBOPUMBIE B BOJie OCHOBaHUS. [lomyyuTh OCHOBaHUS,
OTMETHUTh MX OKPACKy U HAIlMCaTh YPABHEHUS PEaKUUi B MOJEKYJSIPHON U HOHHOM
dbopmax.

4. Tlonyuenue coneit. 3 1ByX pacTBOpUMBIX coJieid Oapusi AByMs crioco0amu
HOJIy4UTh Cylb(aT Oapus (cM. TabIUIly pacTBOPUMOCTH). OTMETUTH LIBET U
cBoiicTBa cynb(dara 6apus. Hanmcarb ypaBHeHUs peakuil.

Tema: 3aKoHOMEpPHOCTH NPOTEKAHMSA XMMHMYECKHUX peakuuil. OKHCIUTETbHO-
BOCCTAHOBHMTE/IbHbIC M JICKTPOXUMHYECKHE NPOLECChI.

1. 3aBHCHMOCTb CKOPOCTH PEAKLIUH OT KOHIEHTPALMK PEarnupyromux BemecTs. B
Tpu OOJIbIlINE TPOHYMEPOBAHHBIC NPOOUPKU HaIUTh pazdasieHHbid (1:200)
pacTBop THOCYJIb(aTa HATPUs: B MEPBYIO - 5 MJI, BO BTOpYyIO - 10 M1, B TpeThIO —
15 mn. K conepxumoMy nepBoit mpoOupku 1006aBUTh 3atem 10 M1 BOAbI, BTOPOH -
5 ma Boael. B Tpu apyrue npoOupku HamuTh mo 5 M paszOasienHoi (1:200)
CEpHOM KHUCIOThl. B Kaxaywo mnpoOMpKy ¢ pacTBOPOM NPWIATH MpU
MEPEMEIINBAHUY 110 5 MJI TPUTOTOBIICHHOW CEPHOM KHUCIIOTHI U ONPEIEINUTh BPEMS
C MOMEHTa JJOOABJIEHHS KUCTIOTHI 10 TOMYTHEHHSI pacTBOpa B KaX 01 MpoOUpKe.
2. CwmenieHHMe XUMUYECKOIO pPaBHOBECHUS NP M3MEHEHUU KOHILIEHTpalUu
pearupyromnmx BemiecTB. B HeOonbimoM crakanuuke cMmemarh mo 10 mim 0,001 H
pacTBOpa XJopuaa dKejle3a W pojaHuiga Kaius. Hamucate ypaBHeHME 3TOM
00paTUMOM peakIuu U BhIpaKeHHE KOHCTAHThI paBHOBecHs Tyt Hee. [lomydeHHbIn
pacTBOp Pa3iIUTh MOPOBHY B YEThIpe mMpobOupku. B mepByto mpoOupky m00aBUTH
HEMHOTO KOHIIEHTPUPOBAHHOIO pactBopa xiyopuaa keneza (III), Bo BTopyro -
KOHLIEHTPUPOBAHHOIO pacTBOpa pOJAHMJAA Kalusi, B TPETbIO - HEMHOIO
KPUCTAIUTMYECKOTO XJIOpUJA Kajusl a YeTBEPTYI0 MNPOOUPKY OCTaBUTH JJif
cpaBHeHusi. CpaBHUTH I[Be€Ta JKHUJIKOcTed B mpoOupkax. Ilo wu3MeHeHuro
MHTEHCUBHOCTU OKPACKH CYAST 00 M3MEHEHUU KOHIIEHTPALMM POJAHUIA Keje3a
T.€. 0 cMellleHuH paBHOBecHs. OOBSICHUTH U3MEHEHHE 1IBETAa HA OCHOBAHUH 3aKOHA
JICUCTBUS Macc.

3 . Oxpacka unaukaropoB. Hamute B Tpu npoOUpKu 1Mo 3 M1 JUCTUILIUPOBAHHOM
BOJAbl U MPUOABUTH MO JIBE KAaIUIM PacTBOpa OJHOTO M3 WHAMKATOPOB: JIAKMYCA,
METHJIOBOTO OpaHXkeBOro u QeHoidranenHa. OTMETUTh UX BT B HEHTpaJbHOU
cpene. K xaxmoi mpobupke 100aBUTh PacCTBOP KaKOW-TMO0 KucaoTel. HabmomaTh
WU3MEHEHUS OKPACKH U 3alUCATh UX B TETPAJIH.

4. CpaBHEHHE XMMHYECKON AaKTUBHOCTH CHJIBHBIX M CHAOBIX 3JEKTPOJIUTOB.
Hanute B mpoOupky 5 mia 0,1 H pacTBOpa CONSTHOM KUCTOTHI, B IPYTYIO - CTOJIBKO
K€ pacTBOpa YKCYCHOM KHCIOTBHL. ONyCTHTh B KaXAyl MPOOHMPKY IO TpaHyle



nuHka. Kakoi ra3 Beienuics B mpodupkax? Hamucars ypaBHEHUS TPOUCXOISIIIAX
peakuuii. B kakoil kuciore mpoiecc uuetr Oosiee akTUBHO? JlaTh 0ObsICHEHHE
ATOMY SIBJICHUIO, MOJb3YySICh HAHHBIMU O CTENEHH JTUCCOLMALMNHU COJSITHOW U
ykcycHou kuciot B ux 0,1 H pacTBopax.

5. Peakius cpeqipl pacTBOPOB COJIEH IIPU THAPOIIHU3E.

a) Hamute B oAHy mnpoOMpPKY pacTBOp COJIM aleraTta HaTpusi, a B JAPYIylo -
KapOoHaTa HATpHs, HCCIEAOBAaTh PEAKIMIO Cpelbl PACTBOPOB COJIEH, HAHOCA
KaIUTI0 PacTBOpa Ha JIAKMYCOBYIO OyMa)XKy CTEKJISTHHOW Tanodkod. Hammcatb
MOJIEKYJISIPHBIE M HOHHBIE YPABHEHMS PEAKIIMI TMAPOIIN3A B3ATHIX CoJiel. B kakoM
clly4ae rupoiu3 Oy1eT NPOUCXOAUTh CTYIIEHYaTO?

0) Hanncarp ypaBHEHUE peakuny TUAPOIIN3a XJIOPHUIa aMMOHUS U XJIOpUA [IMHKA.
Kak neicTByrOT pacTBOpBI 3THX coJie Ha JakMyc? lIpaBUIBHOCTH 3aKIIFOUEHHUS
IIPOBEPUTH ONBITOM. Cl1enaTh BBIBO/I.

B) Kakyr peakuuio Ha JlakMyC JOJDKEH IMOKa3blBaTh PacTBOP XJIOpUAA HATpus?
[TpaBWIIBHOCTH 3aKIIOYEHHUs] MNPOBepUTHh omnblToM. Craenate oOWIMIT BBIBOJ O
TUJIPOJIN3E COJIeH (BBIICHUTD, KAKUE COJIM MOABEPTatOTCs THIPOIU3Y)

6. K 2-3 mu1 pacTBopa fonuaa Kajius IpUIUTh PaBHBIH 00beM XJIOpHOM BOJbI. UeM
OOBSICHSIETCSI U3MEHEHHE OKpacku pacTBopa? CoCTaBUTh YpaBHEHHE PEaKLUU.

7. K 2-3 M3 cepoBOOpOAHON BOJABI MPUOABIATH MO KallisiM OPOMHYIO BOJY.
Habmonate obecuiBeunBaHue W IMOMYyTHEHUE pacTBopa. COCTaBUTh ypaBHEHHE
peaKIuu.

8. K 2 mn pactBOopa cynbpuTa Kajqus NPWIHTh PaBHbIA 00BEM pa30aBiIEHHOMN
CEPHOM KHUCJIOTHI U | Mi pacTBopa nmepMaHraHara kainus. @uosieroBas OKpacka
nocieaHero ncuesaer. CocTaBUTh ypABHEHHUE PEAKIINAH.

9. K 1 ma pactBopa XpoMHTa HaTpusli IPWINTh PaBHBIM 00bEM IIEIOUM U 3 MII
OpoMHOIl BOAabl W KunATUTH. Kak wu3menserca user pactBopa? CocTaBUTh
YPaBHEHUE PEAKLUY.

Tema: O0mas xapakTepucTUKA METAJJIOB M HEMETAJJIOB.

1. B34Th NMUHIIETOM MaJICHHKUN KyCOUEK HATpusi, OOCYIIUTh €ro (GUiIbTPOBAILHON
OyMaroil 1 moMecTUTh B MpoOUPKY ¢ Bogoi. HabGmrogaTe 3axonom peakiuu. Kakoit
ra3 BblaensieTcs? lMcnbelTaTh HMHIAMKATOPOM TOJYYEHHBIM pactBop. Hamucatsb
YpaBHEHHUE PEAKIIUU U CNIENIaTh BHIBOI.

2. BzaumopeiictBue menu ¢ kuciaoramu. K HeOODbIIOMY KOJIMYECTBY MEIHBIX
CTPYKEK MPUIUTh B OTEIBHBIX MPOOHpPKaX pa30aBIE€HHbIE U KOHIIEHTPUPOBAHHBIE
pactBophl kucinotr HCI, H,SO,, HNO;. Habmogate npoucxossiiue siBieHus. Te
NpPOOUPKHU, B KOTOPBIX PEAKIMsl HE Hadajlach, OCTOPOXHO HarpeTb. Co BCceMU JU
KHCJIOTaMH B3aUMOJICUCTBYET Meab? OOpaTUTh BHUMaHHE Ha OKPACKY pacTBOpA.
[IpucyrcTBHEe Kakoro HOHa OOYCJIOBIMBAET 3Ty OKpacky? Omnpeaenutrs IO
XapaKTEpHOMY 3allaxy M OKPACKE BBLACISIIOIINECS B PE3YJIbTAaTE PEAKIHUU Ta3bl.
Hamucate ypaBHeHWs  peakiuii, pacCTaBUTh KOIP(GUIIUECHTHI, COCTAaBUB
3NIEKTPOHHBIN OanaHc. CrenaTh BHIBOA O BOCCTAHOBUTENIBHOM CIIOCOOHOCTH MEIH.

3. BoccraHoBieHHe HMOHOB MEOM M3 PAacTBOPOB €€ Cojeil 0ojiee aKTHUBHBIM
metaiioM. Hamute B mpoOupky pactBop conmu meau II, omycTtuTh B Hero
xene30(>kene3Hblil rBo3ap). HabmomaTe 3a M3MEHEHHEM OKpAacKd pacTBopa H
NOBEPXHOCTH kene3a. OObACHUTH MPOUCXOMAIIUE SBJICHUS, UCMONB3YSl TaOIHIIbI



HOPMAaJbHBIX 3JEKTPOHHBIX MMOTEHUHAIOB. HamucaTh ypaBHEHUE pEakUUu WU
CHENaTh BBIBOJ.

4. B3aumopeiicTBME IMHKAa C KHUCJIOTaMU. B 1miectb mpoOUPOK MOMECTUTH IO
KyCOYKY TpPaHyJMpPOBAHHOIO [HMHKA W TOACHCTBOBATH B  OTIEIBHOCTHU
pa30aBiIeHHBIMA W KOHILEHTpUpOBaHHBIMH pacTBopamu kucioT: HCl, H,SO,,
HNO;. Habmoaars npoucxojsuue sisfieHusi. Harpets Te npoOUpku, B KOTOPHIX Ha
X0Jio/ie He Haudanachk peakius. [locne pactBopenus muHka B pazb6aBieHHoil HNO;
JI0OKa3aTb NPHUCYTCTBHE HOHOB aMMOHHUS B TOJIy4eHHOM pacTtBope. Hamwmcartb
ypaBHEHHUS peakiuii, paccTaBUTh ko3 punnentsl. CrenaaTb BHIBOBI.

5. B3ammopeiicTBue nuHKa co wmienodamu. IlomecTuTs B NMpoOMPKY HEMHOTO
[IUHKOBBIX CTPYXEK U MPUIUTH KOHIIEHTPUPOBAHHBIN pacTBOp Iiesnoun. Harpers.
HabGnronats BbiAeneHne ra3a. JlokazaTtb ONBITHBIM IIyTEM, YTO BBIACIISIONINIICS ra3
Bogopoa. Hanucarte ypaBHeHnue peakuuu. CaenaTs BBIBO/I.

6. Ilomyuenue xuopa. IlonokuTh B TPOOUPKY HECKOJIBKO KPUCTAJUIUKOB
NepMaHraHata Kajidsg ¢ NpuOaBUTh HEMHOIO KOHIICHTPUPOBAHHOW COJISTHOM
KUCHOThl. OmpenenuTsh BbIICTSIOMUNCS ra3 no 1nsery (Ha ¢oue Oenoit Oymaru) u
3anaxy (cobmogaTh ocTopokHOCTh!). Hamucarh ypaBHEHHE peakiUM HOJIy4YeHHUs
XJIOpa, COCTaBUTh CXEMY IIEpeX0/ia dJIEKTPOHOB B 3TOM PEAKLIUU.

7. llonyuenue Opoma. Cwmemarh HemMHOro KpuctamioB KBr c¢ Hebonbimum
KoJm4ecTBOM moponrka MnQO,, BebInaTh B MPOOUPKY, MPWIUTh HECKOJIBKO Karelb
KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI U ¢1ab0 nmoaorperb. OTMETUTH IBET U 3amax
(ocTopoxkHO!) BBIIEISAIONIUXCS TapoB Opoma. Hanucats ypaBHEHUE peakivu.

8. [lonyuenne wnopma. Ilpomenars anamoruusslii ombiT ¢ KI. Kakoe BemecTtBo
BbIZIETsIETCA B BUE nmapoB? KakoB ux uBet u 3anax? Hanucats ypaBHEHUE pEAKLINH.
9. BoccranoBurenbHbIe CBOMCTBA cepoBoaopoaa. [lomercTBoBaTh CEpOBOAOPOIHOM
BOZIOM Ha OpoMHyr0 Boay. Kakue BHENIHWE MPU3HAKUA MPOTEKAHUS XUMHYECKOU
peakiiuu  Bbl HaOmomaere? CocTaBuUTh ypaBHEHHE peakiuu, Toao0paTh
koa(urmenTel. OTHUM U3 KOMIIOHEHTOB OPOMHOM BOJIBI sBIISICTCS Br,.

10. T'unponuz cynbhuaoB. Heckonbko KpUCTAIOB Cyab(duia HATPHUS PaCTBOPUTH
B Boje. MHccrmenmoBath xapaktep cpenbl pactBopa. OOBSCHUTH MPUYUHBI
MPOUCXOIAIIETO U3MEHEHUSI OKpacKu MHMKaTopa. Hanucats ypaBHeHUE peakuu
THIPOJIN3a B MOJICKYJIIPHOW ¥ HOHHOM (popMax.

Tema: OcHOBHbIE MMOJI0KEHUSI OPTAHUYECKOM XUMHUH. YTJIEBOAOPOIAbI.

1. [Tonyyenue u ropeHue MeraHa. B cyxylo mpoOMpKY HAachIalOT CMECh IS
noyiydeHus: MeraHa (O€3BOJIHBIM aleraT HaTpusi U MpPOKaJeHHAs HaTpOHHAas
U3BECTh B COOTHOIIEHUH 1:2) ¢ BBICOTOH €104 OKoJIo 4 cM. PazMeniaior cMech Tak,
4TOOBI 00pa3yIOIIUICS METaH MOT CBOOOJHO BBIXOJIUThH U3 MPOOUPKH, 3aKPHIBAIOT
npoOUpKy MTPOOKOM C Ta300TBOAHOM TPYOKOM M 3aKpEIUISIOT €€ B IITAaTHUBE C
HEOOJIBIIIUM HAKJIOHOM B CTOPOHY MpOoOKU. B mTaTuB cTaBsT ABE NMPOOUPKU: OJHY
POOUPKY CO CMeChio 3 MJT pa30aBIICHHOTO pacTBOpa MepMaHraHaTa Kauus u 1 mi
5%-noro pacTBopa KapOOHaTa HATPUS U BTOPYIO MPOOUPKY € 3 MJI OpOMHOMN BOJBI.
HarpeBarot cHauana BCIO IpOOHPKY, 3aT€M CHJIBHO HArpeBarOT Ty €€ 4acTh, T1e
HaXOAMUTCS CMECh, HAUMHAs OT JHA NPOOHMPKMU, a 3aTeM IMepeABUTas TOPENKY
Janplie, 4To0bl MOTIIM pearupoBaTh HOBbIe MOpIuKH cMmecH. CHavana u3 npooupKu
BBITECHSIETCS BO3/1yX, 3aTEM HAUMHAETCS BbIACIICHNE METaHa. MeTaH MOIKUTaoT y



KOHI[a Ta300TBOAHON TPYOKH, OH TOPUT TOJIyOOBAaThIM, HECBETSIIMMCS TIIAMEHEM.
Brocar B miams ropsiero metana ¢paphopoByio KpblKy OT Turid. [louemy Ha
KPBIIIKE HE 00pa3yeTcsl Y4epHOTO MSATHA CaXH?

2. OTHolIeHHEe MeTaHa K OpoMHOM Bojie M BoaHoMy pacTBopy KMnO,. BBomst
ra300TBOJIHYIO TPYOKYy B MPOOUPKY ¢ OPOMHOM BOJOM U MPOMYCKAIOT B TeUeHUH |
MUH MeTaH. Mcuezaer nu okpacka OpoMHOI BOJBI? 3aTeM MPOMYCKAIOT METaH
yepe3 pacTBOp nepmaHranara kanus. Uto Bel HaOmogaete? Craenaite BBIBOJ 00
OTHOUIEHUU M€TaHa K OPOMHOM BOJI€ U K BOJHOMY pacTBOpY N€pMaHraHaTa Kajus
(Ipu KOMHATHOU TeMIIEpaType).

3 T'openue xuakux ankaHoB. B dapdopoByro damky HaauBalOT |MIDKUIKHAX
aJIKAaHOB U MOJDKUTAIOT uX. OOBACHUTE, MOYEMY B OTIMYHME OT METAaHA KUIKHUE
aJIKaHbl TOPAT KONTAIUMM IulamMeHeM. Hamummre ypaBHEHUE peaKIMu TOPEHHs
reKcaHa.

4. Peakius dTujieHa ¢ GpOMHOM BOIOM

B cyxyio npoOupKky HaauBaroT 5 MJ CMECHU AJi NOJy4YeHUs 3TUjieHa (3THIIOBBIN
COMPT M KOHI. CEpHas KHUCIoTa B 00beMHOM oOTHomeHuu 1:2). Ilpu stoM
oOpasyercsi ITUIICEPHAst KUCIIOTAa — KUCIIBIN CIIOKHBIN 3¢up.

B peakunoHHy10 CMECh MOMEMIAOT HACKOJIBKO KUISTHIBHUKOB (KyCOUKOB OMTOTO
dapdopa) I8 paBHOMEPHOTO KHUIIEHUS PEAKIMOHHON CMECH, 3aKpbIBalOT
poOHUpKy MPOOKON ¢ ra300TBOJHON TPYOKOM M 3aKpeIUIIIOT €¢ B InTaTuBe. B
CepellMHy Ta300TBOJHON TpPYOKH BCTaBJSIOT XJIOPKAJIBLUEBYIO TPYOKy C
HAaTPOHHOM M3BECTHIO (B BHJIE€ KyCOUYKOB). B mITatuB cTaBiIT mpoOUpKy € 2 M
OpoMHol Boabl. IIpoOupKy €O CMeEChIO JIsI TOJYYEHHUS JTHICHA OCTOPOXKHO
HarpeBaroT, CIeAs 3a TeM, YTOObI BCIIEHUBAIOLYIOCS JKHJIKOCTh HE MEepeOpoCcCuiio B
XJIOPKaJIbLMEBYIO TPYOKy. Bhinensromuiicss 3THUIIEH MPOMYyCKaloT Yyepe3 OpOMHYIO
BOAY, KoTOopas ObICTpO OOeclBEUMBAETCS (KAYECTBEHHAs PEaKIMUsl Ha KpaTHbIE
CBSI3H).

5. Peakmust atunena ¢ BogueiM pactBopoM KMnO,4 B npobupky HanmuBaioT 2 mi
2%-HoTO pacTBOpa NepMaHranara kamus, nooasistor 0,5 ma 10%-Horo pactBopa
COJIbI M IPOITYCKAOT 3THJIEH. PHOJIETOBast OKpacka pacTBOpa NEpMaHraHaTa KaJus
ucue3aer, oOpasyercss XJONMbEBHUIHBIM ocagok Oyporo usera. Eciam sTuien
IPOIYCKATh JOJT0, TO OCaJ0K MOXET pacTBOpUThCA. IIpyn OKUCIEHMH 3THIIEHA B
yCIOBUSIX peakuuu Barnepa oOpa3yercs JByXaTOMHBIN CIIUPT — STHJICHTJIUKOJIb.

6. 'openue stunena. [lomxurarot 3TUIIeH y KOHIIA Ta300TBOJHON TPYOKH. DTUIIEH
TOPUT CBETSIIMMCS TUIaMeHeM. BHOCAT B IulaMsi 3TWJIEHA KPbDKY OT THIJIS.
OObsicHUTE, TOYEMY Ha KpbILIKE 00pa3yercs YepHoe MATHO. B n30bITKe KUCIOpoaa
MMEET MECTO MOJHOE OKHUCIICHHUE.

7. Ilonyyenue aimeTwieHa W €ro ropeHue. B mpoOHpKy NOMEImamT KyCcodek
KapOuJia Kajbliusl, IPUIMBAIOT 1 MJT BOJIBI U Cpa3y K€ 3aKphIBAIOT €€ MPOOKOH ¢
ra3o0TBOJHOM  TpyOKOM, wuMeromed  OTTAHyThld  KoHel.  [lomkuraior
BBIICIISIFOIIMIICS alleTHICH Y KOHIIA Ta300TBOAHOM TpyOku. HabmrogaroT xapakrep
IUIAMEHU. 3aTeM MEHSIOT Ta300TBOAHYIO TPYOKYy HAa M30THYTYIO C IIHPOKUM
OTBEPCTHEM M CHOBA IMOJKUTAIOT ALlETWIIEH. BHOCAT B Iiamsi KpPBIIKY OT THIJIS.
Ha xpsitke oOpa3yercs yepHoe MATHO caKu. MIMeeT u aneTuieH 3amnax?



8. Peaknusi anermneHa ¢ OpoMHOM BOJOH. 3akphIBalOT MPOOUPKY C KapOUIOM
KaJIBITUS U BOJOW MPOOKOW C M30THYTOM ra300TBOJIHOM TPYOKOM M MPOIMYCKAIOT
alleTUJICH Yepe3 OPOMHYIO BOAY.

9. OkucneHue aueTWwIeHa NEpMaHraHatoM kKanus. B mpoOupky HanmBaroT 1 mu
pacTBopa IepMaHraHaTa Kajaus, JoOaBJISIOT TaKol ke 00beM pacTBOpa KapOoHaTa
HATpUs U 3aTeM MPOIYCKAIOT Yepe3 MOIyUEHHBIH pacTBOp aneTwieH. [locrenenHo
(¢uoneToBass OKpacka pacTBOpa MCUE€3aeT, MOSABIAETCA XJIONbEBUAHBIA OCaTOK
MnO, Gyporo 1BeTa.

Tema: Ciuptbl. Anbaeruabl. Keronsl. Kap0oHoBbBIE KHCJIOTHI.

1. PacTBOpUMOCTB CIMPTOB, OTHOLIEHUE UX K MHAMKATOPaM, TOPEHUE.

a) B 4 nmpoOupku wanmBaroT mo (0,5 MJ CIIUPTOB: ITUIIOBOTO, MPOIHIOBOTO,
OyTWJIOBOTO M aMWJIOBOr0o (WM H30aMuioBoro). OTmeyaroT 3amax CIUPTOB.
AMMITOBBIN (M30aMUJIOBBIA) CIHPT pa3pakaeT AbIXaTEIbHbIE ITYyTH, BbI3BIBAET
Kallenib, MOITOMY HIOXaThb CIUPTBl HAJ0 OCTOPOXKHO. B Kaxkayro mnpoOHpKy
N00aBIAIOT 1O 1 MJI BOABI M COJEPKUMOE MPOOMPOK BCTpsxuBaroT. Crenaiite
BBIBOJI O PACTBOPUMOCTH CIIUPTOB B BOJE.

0) N3 xaxx1011 mpoOUpKU CTEKISTHHON MAJI0YKO HAHOCAT IO Karie pacTBOPOB
Ha CUHIOI0 M KPacHyIO JJAKMYCOBYIO Oymary. B mpoOupku 100aBisitoT Mo 0AHOMN
Karie pactBopa ¢peHondraienta. M3mMensercs 1M okpacka HHAUKATOPOB?

B) B dapdopoBbie uyamku (WM TUTIM) HAJIMBAIOT MO 2 MJ  CIHUPTOB,
pacnoyiarasi MX B TMOPSAKE YBEJIMYEHHUS] MOJEKYISIPHOW Macchl (METHUIIOBBIM,
STUJIOBBIM, MPONUIIOBBINA, OYTWIOBBIA, aMUJIOBBIM WM  W30aMUJIOBBIN).
[TomxuraroT CIUPTHI TYYMHKOW U CPABHUBAIOT XapakTep IUIAMEHH.

2. AOCONIOTUPOBAHKUE 3TUJIIOBOrO chnupra. B ManeHbkyro (apopoByro YaliKy
nomemaroT 1 r kpucrammueckoro cyibpara menu (II) u mpokanuBarT ero B
IJIAMEHU TOPENKUA [0 HMCYE3HOBEHHUs Troiy0oil okpacku. B cyxyio mnpoOupky
HAJIMBAIOT 2—3 MJI 3TUJIOBOTO CIHMPTa-pPEKTU(PHUKATA U BHOCAT B HETO MOJYyYEHHBIN
cynbdar memau (II) (6emoro nBera). Cierka HarpeBaroT NPOOUPKY B BOJISTHOM OaHe
U pasmemmBaroT ee cogepxkumoe. (Ilouemy m3ameHnsiercs 1BeT cynbdara meaun?).
[Tomy4yeHHBIN aOCONMIOTHBIN STUIIOBBINA CIIUPT MEPETUBAIOT B CyXyI0 TpoOupKy. Ero
UCITOJIB3YIOT Il MOJIy4eHHUs! ayIkoroyisita HaTtpus (ombIT 3). CKOJIBKO MPOLIEHTOB
BOJBI COAEPXKHUTCS B 3TUIOBOM crnupTe-pektudukare? Ilouemy Bomy Hemb3s
YAQIUTH IEPETOHKOMN ?

3. O6pa3oBaHue W TUIPOIU3 aAJKOTOJATOB HaTpus. B Tpu cyxue npoOupku
HAJIMBAIOT MO 2 MJI CIIUPTOB: B MEPBYIO — aOCOMIOTHBIN ATUIIOBBIM, BO BTOPYIO —
MPOMUIIOBBIM (MJIM U30MPONUIIOBBIN), B TPETHIO — aMUJIOBBIN (MJIM M30aMUIIOBBIN).
B kaxayro mpoOupKy BHOCAT MO KyCOYKY (pa3MepoM C TOpOIIMHY) OYMILEHHOTO
OT OKCHJIHOTO CJI0 MeTajuindeckoro HaTpus. [IpoOupku 3akpbIBatoT nMpoOKamu C
ra300TBOJHBIMU TPYOKaMH, KOHIBI KOTOPBIX OTTSAHYTbl. OTMETbTE€, B KakKol
npoOupKe peakuusi uaeT Hauboljiee MHTEHCHBHO. Yepe3 1-2 MUH mocie Hayana
pEeaKuyu MO/KUTAIOT BBIACTSIONIUICS ra3 y OTBEPCTHHM Ta300TBOAHBIX TPYOOK.
[Tocne 3aBepleHMs peakiMM 3TaHOJA C HAaTPHEM Ha JHE MPOOUPKH 0Opaszyercs
Oenblii TBEpABIN ATUIAT HATPUs (KyCOUKOB HATpUs B MPOOUPKE HE JAOJKHO OBITH!).
JlobGaBnsiroT B mpoOupky 1-1,5 M Boasl (Ocafok pacTBOPSIETCS) W JTOOABISIOT
1 kamtio pactBopa penondranenna. U3mensiercs 11 okpacka HHAUKaTOpa?



4. OkHclieHHe CIUPTOB XPOMOBOM cMechio. B 1Be mpoOupku HanMuBaroT Mo 2—3 M
XPOMOBOM CMECH U MO KaruIsiM MPHU BCTPSIXUBAHUU JAOOABISIOT B OJIHY IIPOOUPKY
0,5 Ma stunoBoro cnupra (OCTOPOKHO, CMECh CHIJIBHO pas3orpeBaercs!), a BO
Bropyto — 0,5 Min wuzoammiioBoro cnupta. L[BeT pacTBOpoB MeHsETCS U3
OpPaHXKEBOTO B 3€JCHBINA, B MPOOMPKE C ITHIOBBIM CIIMPTOM ONIYHIAETCS 3arax
070Kk (HIOXaTh OCTOPOXHO!), a B MPOOHMPKE C H30aMHJIOBBIM CIIUPTOM —
cnerupUYecKuii 3arax U30BaJIEpUaHOBOTO aJIbJIETHA.

5. OkucieHue 3TaHoja NeEpMaHraHaToM Kaius. [IuneTkoi akkypaTHO HE cMayuBas
CTEHOK, BHOCSIT B CyXYIO IIPOOUPKY, 3aKpEIJICHHYIO B mTathBe, 5 M koHil. H,SOy.
3aTeM 1O CTEHKE APYrol MHUIETKON OCTOPOKHO NPWJIMBAKOT 5 MJI 3TAHOJA Tak,
YTOOBI TIOJYYUIIOCH JIBA CJIOS. 3aT€M OCTOPOKHO MEJIKHMMH TOPITUSIMH MPUOABIISIOT
MEJKOAUCIIEPCHBIM NepMaHraHat kKaiaus. Ha rpaHuiie IByX CIIOEB MOSBIISIOTCS
SPKHE BCHBILIKH, OLIYIIAETCS 3aMax YKCyCHOTO allbJerH/a.

6. [Tonyuenne dopmanpaeruga oxuciaeHuem wmeranonda CuO. CmauuBaror
METUJIOBBIM CIUPTOM CTEHKHU CyXo#l mpoOupku. HarpeBaroT crnupanb U3 MeIHOMN
IPOBOJIOKHM B IJIAMEHH TOPEJIKH 10 OOpa30BaHMsI HAa €€ MOBEPXHOCTH YEPHOTO
Hanera okcuga wmeau (II). PackanenHyro nokpacHa chnupaigb OIYCKalOT B
HOJIFOTOBJICHHYIO MPOOUPKY. OTy OIEepaluio MOBTOPSIOT HECKOJIbKO pas.
MeTunoBslid ciupT mnpeBpamniaeTcss B (GopMalbIerul, UMEIONINI Pe3Kuil 3amax
(ocropoxno!). lnst oOHapykeHust (opManpieruia B MpoOUpKy HaauBaroT 1 mi
(bykcuHCEepHUCTON KUCHOThI. Yepe3 HekoTopoe Bpemsi MOsBIsETCs (hroseToBast
okpacka. [Ipu nmpoBenenun ombiTa yepHas miaeHka CuO MTrHOBEHHO HMCYE3AET U
MEJIHAsl CIIMpajib CTAaHOBHUTCS 30JIOTUCTOM: NMPOUCXOAUT BoccTaHoBiieHHe CuO B
METaJUIMYECKYIO MEJIb.

7. llBeTHas peakuusi Ha (QopManbIEru]l ¢ pPe30pUUHOM. B mpoOHMpKy HaiIMBaroT
3man  0,5%-noro pactBopa pesopumHa U 1 ma 10%-HOTO  pactBOpa
dbopmanpaeruaa. IlumeTkoir ocTOpokHO MO cTeHke ao0aBisaoT 1-2 mm H,SO4
(xoH11.). Ha rpanune AByX >KUIKOCTEN MOSIBISETCS MAaJIMHOBOE KOJIBLIO.

8. Peakmust anbaerugoB ¢ (PyKCMHCEPHUCTOM KHCIOTOW. B mpoOupKy HammBarOT
1 Mt pacTBOpa HyKCHHCEPHUCTOM KUCTOTHI U JOOABIISIIOT HECKOJBKO Kamnenb 10%-
HOTO pacTBopa dopmanpaeruna. [Ipobupky craBaT B mrTatuB. Bo BTOpyIO
npoOUPKY K (HYKCUHCEPHUCTOW KHUCIIOTE A00aBISIIOT Takoe ke komuuecTtBo 10%-
HOTO pPAacTBOpa aleTaJbACTHa W OCTaBIAOT ee. Uepe3 HECKOIbKO MHUHYT B
npobupke ¢ popmanbaeruoM nosiBisieTcs: (UoeToBasi OKpacka, a B MpoOUpKe ¢
YKCYCHBIM aJIbJIETUJIOM — p030BO-(uoneroBas. [Ipu no6aBneHun K OKpalieHHbIM
pactBopam 1o 0,5 M HCI (koHII1.) TPOUCXOIAT CIAEAYIONIEe U3MEHEHUS: OKpacKa B
npobupke ¢ GopMalIbIETUAOM MEPEXOUT B (PHOIETOBO-CUHIOW, & B IPOOUPKE C
aleTanbJAeTUI0OM — Yepe3 HEeCKOJbKO MUHYT OHa ucye3aeT. [Ipu nmpucoennnenuu
aNbJIETUIOB K OecIBETHON (YKCHUHCEPHUCTOM KUCIOTE BO3HHUKAET COMPSHKEHHAS
CUCTEMA C JEJOKAJIM30BAHHBIM MOJOKUTEIBHBIM 3apsJIOM, OTTEHOK OKPACKH 3THUX
COCIMHEHUW 3aBHCHUT OT MPUPOJbI albJAETHWJa, BCTYNUBLIETO B PEAKLIHUIO C
(byKCcUHCepHUCTOW  KUCHAOTOM. IIpoAyKThl MpHCOEAMHEHUS AIbJETHIIOB K
(YyKCMHCEpHUCTOW KHUCIOTE pearupyror ¢ u30bITkoM SO,, HaxXOIsMIMUMCS B
pacTBOpe ¥ OT HHUX OTILEIUISIOTCS THAPOCYJIb()UTHBIE TPOU3BOJIHBIC aJbJACTHAOB,
opu  3TOM  CHOBa  oOpasyercss  (yKCHHCepHHCTas  KuCJIOoTa  (pacTBOp



obecrBeunBaercs). [Ipu no6aBneHun N30bITKa MUHEPAIBHBIX KUCIOT MPOUCXOIUT
pacuieruieHle MPOAYKTOB TPUCOCIUHEHHUS albJIETHAOB K (PYKCMHCEpPHHCTOM
KHUCIIOTE, IPU 3TOM aMUHOTPYIIIBI KPACUTEINsI OCBOOOXKIAIOTCS M TPUCOETUHSAIOTCS
npotoHsl. OOpa3zoBaHue cojied Mo ABYM (WIM TpeM) aMHHOrpymnmnam (GyKCHHA
NPUBOAUT K OOECIBEYMBAHUIO (HApyUICHUIO Ienu compsbkeHus). VckimroueHue
COCTAaBJISIET MPOU3BOJHOE (opMaibaeruia — 0osaee yCTOMUMBOE COSAMHEHUE, OHO
COXpaHSET OKPACKy B CUJIBHOKHUCJIION cpeie.

9. OtkpeiTue arnerona mpobout Jlerams. K 10 mur Boger mpubasmisitor 5—6 kamenb
CBEXENPUroToBiIeHHOro 10%-HOro pacTBopa HUTpOHpyccuaa HaTpus; 2—3 Karu
anetoHa n 3—4 xamwm 10%-Horo pactBopa ruapokcuaa Hatpus. llosBusercs
TEMHO-KpaCHO€ OKpalllhBaHHe, mepexosiiee B opanxenoe. [Ipu gobasienun mo
KAIUIAM JIETHOM YKCYCHOM KHCIJIOTBI PacTBOP CTAHOBUTCS BHIIIHEBO-KPACHBIM.
[TpoGoit Jlerans monb3yroTcsa Uisl KIMHUYECKOTO OOHApYKEHHUs aleToHa B MOYe
(pu caxapHoM auabere).

10. Okucnenue ¢dopmaibaeruaa aMMHUAYHBIM PAacTBOPOM THUJIPOKCHAA cepedpa.
Jlia mostydeHus: «cepeOpsHOro 3epkajiay HeOOXOIMMO IMPEABAPUTENHHO XOPOIIO
BBIMBITH TPOOUPKY. it 3TOr0 B MpoOUpKe KUMATAT (OCTOPOXKHO!) B TeueHue 1—
2wmuH okoino 5 min 10%-nHoro pactBopa NaOH, a 3arem cmooJlacKuBaroT €€
JTUCTUJIIMPOBAHHOW BO/MON. B BBIMBITON MpOOUpKE TOTOBST aMMUAYHBIN pPacTBOP
ruapokcuaa cepebpa: k 2-3 man 1%-noro pactBopa AgNO; npuOaBisioT MO
KaIluIsIM TIpU  BCTPSAXUBAHUM S5%-HbIA pacTBOp aMMHaka [0 TeX IMOp, IOKa
oOpasyronuics cHavalla 0CaJi0K MOJTHOCTBIO HE pacTBOpUTCS. M30bITOK aMMuaka B
pacTBOPE CHUYXKAET UYBCTBUTEIBHOCTh peakiuu. K moisydeHHOMy OeclBETHOMY
pacTBOpy MpUOABISIOT HECKOJBKO Karelb 5%-Horo pactBopa (¢opmaiblieruia u
OIyCKAaIOT MPOOMPKY HA HECKOJBKO MHHYT B BOJASHYIO OaHIO ¢ TeMmIepaTypoi
BoJibI 60—70°C. Ha cTeHkax mpoOMpKU MOCTENEHHO BBIACISIETCS cepedpo (MHOoTraa
B BHJIC TEMHOTI'O OCaJIKa).

11. KucnoTHbie CBOMCTBA BBICHIMX MpEAENTbHBIX KapOOHOBBIX KUCIOT. B cyxon
npobupke pactBopsitor 0,5 r creapuHa B AMAITWIOBOM dupe (6e3 HarpeBaHus) u
n00aBysiOT 2 Karn 1%-HOro COMPTOBOTO pacTBopa (eHondranenHa, 3ateM 1o
karsiM - npunuBatoT  10%-ue1ii  pactBop NaOH. IlosBistomascsi BHaudalie
MaJIMHOBAsl OKpacka UCU€3aeT MPU BCTPIXUBAHUMU.

12. BoieneHre BBICHIMX >KUPHBIX KUCJIOT U3 MbUIa. B crakaHe pacTtBopsroT 1T
MBUIBHON CTpyXKH B 10 M guctuimnupoBaHHOM BoAbl. llosydeHHBIN pacTBOp
paznmuBaroT B 2 mpobupku. K 1 gactu (Bropasi — mig onbita 3) IPUIMBAIOT 2 MJI
10%-n0r0 pacrtBopa cepHOM KHUCHOTHL. [Ipr 3TOM NPOMCXOAUT NOMYTHEHUE
pacTBOpa BCIIEJCTBUE BBIACICHUS] HEPACTBOPUMBIX B BOJIE BBICIIMX KapOOHOBBIX
KHUCIIOT. Jlanee cMech HarpeBaroT 0 KuneHus. PacrnaBuBIImecs skUpHbIE KACTOThI
BCILIBIBAIOT B BUJIE CJIOSI, 3aTBEPACBAIOILETO MTPU OXJIAXKIECHUU TPOOUPKH.

K oxmaxnennoit cmecu nobapmsiror 3 o1 audTIiIoBoro ddwupa. [Ipobupky
3aKpBIBAIOT KOPKOBOM MPOOKOW W JHEPTHUYHO BCTPSAXUBAIOT. BOJHBIN cioi
CTAaHOBUTCSl MPO3payvHee, KUPHbIE KHUCIOTHI PAacTBOPAIOTCA B 3dupe. DPUpHBIi
pPacTBOpP OCTOPOKHO € MOMOIIBIO MUIIETKH MEPEHOCAT Ha yacoBoe cTekino. [locne
ucnapenus >3pupa Ha CTEKJIE OCTAETCA OCTATOK, HAITOMUHAIOLINI mapaduH.

13. DMynbprupyromnimue cBOMCTBa MblIa. B 2 mpoOupku HaIMBArOT Mo 2—3 Karum



MOJICOJHEYHOIO0 Macia. B ogHy M3 HHMX NPUIMBAIOT 2 MJI JUCTHJUIMPOBAHHOMU
BOJIbL, a B IpYryto — 2 mul 1%-HOro pacTBopa Mblla. DHEPTMUYHO BCTPSXUBAIOT 00€
npobupku. B mpobupke ¢ MbuioM 00pasyercs NOBOJIBHO YCTOMUYMBAsT MOJIOYHO-
Oenas HSMyJbCUs, B TPOOUPKE C BOJOM KamlelbKd Maclia BBIICISIOTCS U
MIOCTEIIEHHO BCIUIBIBAIOT: 3MYJIbCUS Macjia B BOJE HeycToiuuBa. Moroiue
CBOMCTBA  MbLIa  OOBSCHSIOTCS  €ro  ASMYJbIMPYIOIIMMU  CBOMCTBaMH,
MOHMKAIOIIMMU TOBEPXHOCTHOE HATSHKEHHE KameleK macia. OTO NPUBOIUT K
3HAYUTEIbHOMY YBEINYECHHUIO YCTOMYMBOCTH MEHBI U AIMYJILCUU.

14. Pa3no)xeHue 1aBeseBoi KUCIOThI IPU HArPEBaHUU

B cyxyto npoOGupky BHOCIT IpUMEpPHO | I KpUCTATUIMYECKOMN 1IABEJIEBOM KUCIOTHI.
[IpoOupky 3akpbhIBalOT TPOOKONH ¢ M30THYTOM Ta300TBOJHON TpPyOKOH U
VKPEIUISIIOT B Janke IuraruBa. KoHel ra3o0TBOJHOM TpPYyOKM OITyCKAarOT B
NpOOUPKY € M3BECTKOBOM (M OaputoBOi) Bonoil. [lpu HarpeBaHuu IiaBeneBas
Kuciaota pasnaraerci ¢ BbieneHuem CO,, Jnerko oOHapyXHUBaeMoro IO
IIOMYTHEHHIO U3BECTKOBOU BOJIBI.

15. Peakiuu rupoKCHWIIBHBIX TPYNI B MOHOcaxapujax. B mpoOupky moMecTuthb
2mn 1%-ro pactBopa rmoko3el UM 1M 10%-ro ruapokcuaa Hatpusa. K
NOJlyYeHHOM cmecu a00aBuTh 1-2 kammu 5%-ro pactBopa cyinbdara Menu U
BCTPSIXHYTh coJiepskuMoe mpodupku. OOpasyromuiicss BHavalle rojryOOBaThIN
ocaok ruapokcuga menu (II) MrHoBeHHO pacTBOpsieTCs, MONIYy4aeTcs CUHUHN
npo3paunbiii pactBop caxaparta meau (I1). IlomydeHHBI pacTBOp COXpaHUTH 0
CJIEAYIOIIETO OIBITA.

16. Oxucnenue TaOKO3bl rTujapokcuaoM wmeau (II) B menounoir cpeme. K
MOJIy4eHHOMY B MPEIBIAYIIEM OIBbITE WLIEJIOYHOMY pacTBOpPY caxapara Meau
100aBUTh 5—6 Karesb BOJbI (BbICOTa CJIOS KUJIKOCTH JOJkHA ObITh 10-14 mm).
CopepxxuMoe MNpPOOMPKM HArpeTh HaJa IUIAMEHEM TOpPENKH, Aep:kKa HPOOUpPKY
HAKJIIOHHO TaK, 4TOObI HarpeBajiach TOJBKO BEPXHSSI YacTh PacTBOpA, a HUKHSSA
ocraBajach 0e3 HarpeBa (s KoHTpousisg). Ilpu OCTOpOKHOM HarpeBaHHM [0
KHUIIEHUS] Harperas 4acTb CHHETO PacTBOpPa OKPAIIMBAETCA B OPAHKEBO-KEITHIN
uBer. JlanbHeliiee HarpeBaHWe NPUBOAUT K OOpa30BaHUIO OCAJKa OKCHAA
meau (I).

17. Okucnenne raOKo3bl  peakTuBoM  @DenuHra (CEpHOKHUCHAass MeIb U
BUHHOKHCJIBIN KaJMA-HATPHUM B BOJHOIIETIOUYHOM pacTBope). Hamuth B mpoOupky
1,52 mn 1%-ro pacTBOpa TJIOKO3bI M paBHBIM 00BeM peakThBa DenuHra.
[lepememmats copepkuMoe MPOOUPKHU U JiepKa MPOOUPKY HAKIOHHO, OCTOPOMKHO
HarpeTh BEPXHIOIO YacTh 10 Havyasa kuneHud. [Ipu 3ToM Harperast 4acTb pacTBopa
OKpAIllUBAaeTCsl B OPaH)KEBO-KPACHBIN LIBET BCJIEACTBUE OOpA30BAHUS TMAPOKCHIA
meau (I), koTopblil B nanbHENIEM MEPEXOAUT B KpacHbIN ocagok okcuaa meau (1).
PeaktuBom denunra y100Hee MPOBOIUTh OKUCIICHUE, YeM Truapokcuom meau (1)
B IPUCYTCTBUM IIEJIOYHM, TaK KaK IPU HArpeBaHUM CMECU €ro C PacTBOPOM
MOHOCaxapuaa He MPOUCXOIUT 00pa3oBaHUsA depHOro ocanka okcuaa menu (II),
MacKUpYIOLIEro KpacHblil 1BeT ocaiaka okcuaa meau (I). Ilpu okucnenuun
peaktuBoM DenrHTa CETHETOBA COJIb CBA3BIBACT M30BITOK ruapokcuaa meau (II), u
OCHOBHAsl peakiusi OKUCJICHHS TJIOKO3bl TMpoTekaeT Obictpee. OOBIUHO
IPUMEHSETCS TOTOBBIN pacTBOp DenuHra, KOTOPBIA TOTOBST 3apaHee, JOOaBIss K



pacTBOpPY MIEIOYU PACTBOP Cyib(haTra MEIU W CETHETOBOW CONM (Kaluh-HATPHIA
BUHHOKHUCIIBIN).

18. OkuclieHHe TJIOKO3bl aMMHAYHBIM pAacTBOPOM OKcuja cepedpa (peakius
cepeOpsinoro 3epkana). B mpoOupky Hamuth 0.5 mun 1%-ro pactBopa HuUTpaTa
cepedpa, 1 mi 10%-ro pactBopa THApPOKCHIA HATPUS U NPUIUTH IO KaruisiM
5Y%-Hblii pacTBOP aMMHUaKa JI0 paCTBOPEHHUsI 00pa30BaBIIETOCS 0CaIKa THAPOKCHIA
cepeOpa. 3arem n06aButh 1 M 1%-ro pacTBopa TIJIIOKO3bl U HarpeBaTh
comepxkumoe npodupku 5—10 wmumH Ha BojsHoM Oane mpu 70-80°C.
Mertannnueckoe cepedpo BBIACIAETCS HAa CTEHKAaX MPOOUPKU B BUIE 3EPKAIBHOTO
HanmeTta. Bo BpeMmss HarpeBaHus MNpOOMPKY HENb3d BCTPSIXUBATh, HWHAUE
METAJITNYECKOe cepedpo BBIACIUTCSA HE HAa CTEHKAX MPOOUPKH, a B BUAEC TEMHOTO
ocanka. YToObl MOJYYUTh XOpOIIEE 3EpKAIo, B MPOOHPKE MPEABAPUTEIHLHO
kunATAT  10%-HBIM  pacTBOpP THUAPOKCHAA HATPUA, 3aT€M  ONOJIACKUBAIOT
JUCTUITMPOBAHHOM BOJOM.

1.2.0ueHouHbIE CPeICTBA IS IPOMEKYTOYHOM aTTecTanum (3a4er)

1. Ilpeamer u 3agaun XUMHUM, €€ 3HadyeHHe. BemectBo, ¢u3nueckoe Teo.
OU3NYECKNEe U XMUMUYECKHE SIBIICHUS. XHMUYECKHUE MpPEBpaAICHUS. ATOMBI.
Monekynbsl. Xumudeckue dneMeHTbl. OTHOCUTENbHAs AaTOMHas —Macca.
OtHOcuTenpHAsE MOJIEKYyJsIpHas Macca. Monb. MonspHas Macca. YpaBHEHUA
XUMHUYECKUX peakuui. Xumuueckue ¢Gopmyibl. MaccoBas 10Js BELIECTBA.
OCHOBHBIE MOJI0KEHUSI ATOMHO-MOJIEKYISIPHOTO YUCHUSI.

2. 3akOH COXpaHEHHMS MAacChl BEIECTBAa. 3aKOH DJKBUBAJIEHTOB. 3aKOH
MIOCTOSTHCTBA COCTaBa BelIeCTBA. ['a30Bble 3aKOHBI. 3aKOH ABOTajpo.
Mounsipubiit 06bem Taza. O6bemHas 101s1. OTHOCUTEbHAS TIIIOTHOCTH Ta30B.

3. Ctpoenue aroMa. KBaHTOBO-MexaHW4ecKasi MOJiesib aToMa. KBaHTOBbIE Unca.
AtomHas opoutanb. Tunbl atomubix opoutanei. [lpunmun IMaynu. [IpaBuio
Xynna. [locnenoBatenbHOCTh 3aMOJHEHUS AIEKTPOHAMU aTOMHBIX OpOUTaseH.
DJIEKTPOHHBIE CTPYKTYpPbl aTOMOB U MEPUOJUYECKAS] CUCTEMA DJIEMEHTOB; S-,
p, d- u f-31eMeHTBHI.

4. llepmomnuecknii 3akoH J[. W. MenneneeBa u mnepuoguyeckass CUCTEMA

AJIEMEHTOB. 3aBUCUMOCTh XMMHUUYECKUX CBOMCTB 3JIEMEHTOB OT 3JICKTPOHHOTO

CTPOEHHUS UX aTOMOB. 3HaU€HUE neproandeckoro 3akona .M. Menaeneena.

XUMHUYECKAs CBSA3b.

KauecTBeHHbIEC pEaKIIMM HA HEOPTAHMYECKHUE BEIIECTBRA.

7. OOmias xapakTepucTiuka pactBopoB. PactBopumocTs BerecTB. Konmentparus
PacCTBOPEHHOIO BEILIECTBA.

8. DIeKTpoJUTUYECKas JTUCCOLIMALIASL. Crenenb AIEKTPOIUTUIECKON
auccormannu. KoHCTaHTa 3IEKTPOJUTHYECKOW aucconuanuu. Peakiuun
noHHOTO oOMeHa. Bogopoausrit mokasarens pH.

9. Tuaponus coneil.

10. OkucauTenbHO-BOCCTAaHOBUTENbHBIE  Tpouecchl.  CTeneHb  OKUCIICHHS.
Oxkucaurend W BOCCTAaHOBHUTENU. MeTon  3JeKTpoHHOro  OanaHca.
DIIEKTPOXUMHUYECKHE MPOLECCHI. [ 'alIbBAaHUYECKUE AIEMEHTBI. DJIEKTPOIIU3.

11. Okcuapl:  ompeneneHue, Kiaccuukanus, HOMEHKIATypa, CTPOCHHE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MOJyYeHre, TPUMEHEHHE.

A



12. OcHoBaHus: ompeaeneHue, Kiaccu(UKaIMsi, HOMEHKIATypa, CTPOEHUE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MOJTyYeHUe, TPUMEHEHHE.

13. Kucnotel:  ompeneneHue, kiaccuukanus, HOMEHKIATypa, CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA, MOJTyYeHUe, TPUMEHEHUE.

14. Conu: onpeneneHue, Kiaccu(puKaims, HOMEHKIIATypa, CTpOeHUe, (hU3nIecKue
U XUMHUYECKHUE CBOMCTBA, MOJMyUYeHHUE, TPUMEHEHUE.

15. CKOpOCTh XMMHYECKHUX pEaKIUh. 3aBUCHUMOCTb CKOPOCTH pEaKUuuh OT
MPUPOJIbl BEIIECTBA M KOHIIEHTpAlMU. 3aKOH JIEUCTBYIOIIMX Macc. BiusiHue
TeMIepaTypbl Ha CKOPOCTh peakinu. Karamus.

16. Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBecus. BiusHue BHEIIHUX
¢dakTopoB Ha xumuueckoe paBHoBecue. [Ipunnun Jle llarense.

15. O0Omass xapaktepuctuka MeTauioB. OCHOBHBIE THUIIBl KPUCTALTAYECKUX
pemérok metamwioB. O6mue puznueckue U XMMHUYECKHE CBOWCTBA METAJLIOB.
OO61mue crocoObl MOMyYeHUsI METAJIOB. bruosoruueckas poJisb.

16. Obmas xapakTepructuka HemeTaioB. CBolicTBa 3eMeHTOB. CBONCTBA MPOCTHIX
BenlecTB. [lonyueHne HeMeTaioB. buonornyueckas poib.

OueHouHble cpeaCcTBA ISl IPOMEKYTOYHOM aTTecTanum (3IK3aMeH)

1. TIlpenmet opraHnyeckoil XuMuu. TeopHsi CTPOCHUSI OPTraHUYECKUX COEAUHEHUM
A. M. bytneposa.

2.  DNeKTpOHHOE CTPOCHUE YTIAEPOJHBIX CBA3ECH: THIMBI THOPUAU3ALNUU, G- U T-

CBSI3U.

3. Knaccudukauuss opraHMYeCKUX pEaKUHl U OPraHUYeCKHX COEIUHEHUU.
O yHKIMOHAIBbHBIE IPpyIIbl. HOMEHKIIaTypa OpraHnyecKuX COCINHEHUM.

4.  Anxansl, o0wmas (popmyna, TOMOJIOTHYECKHUM psill, HOMEHKJIATypa, CTPOCHHUE,
n3oMepus, GU3NUEeCKUe U XUMUYECKHE CBOWCTBA, MOIYyYEHUE, TIPUMEHEHHE.

5. Aukensl, o6mas ¢popmyia, TOMOJOTHYECKUH Psill, HOMEHKJIATypa, CTPOCHHUE,
u3oMepus, GU3NUEeCKUe U1 XUMUYECKHE CBOMCTBA, MOTYyYEHUE, IPUMEHEHHE.

6.  Ankunbl, oOuias ¢popmysa, TOMOJOTUYECKHUI psill, HOMEHKJIATypa, CTPOEHUE,
u3zomepus, (pU3NUECKrue U XUMUYECKUE CBOWCTBA, TIOJTyYeHUE, IPUMEHEHHE.

7.  JlueHoBble YIJIEBOAOPOJIbI, 0OIas Qopmyia, TOMOJOTUYECKUH P,

HOMEHKJIaTypa, CTpOCHHE, H30Mepus, (U3MUecKue MU XUMHYECKHE CBOMCTBA,
nojyyeHue, npuMeHenue. [lommMepusanuss  OUEHOB,  HATypAIbHBIM U
CUHTETUYECKUU KaydyK.

8. ApoMaTtudeckue yrieBonopoabl. beH30i1, 2JIEKTpOHHOE CTpOoeHHe OeH30i1a,
u3oMepusi, (PU3NYEeCKHMe W XUMHUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHUE.
[IpousBoansie Oenzona. Ilpupoanble HMCTOYHUKHU YriaeBOAOPOnOB. HedTs,
IIPUPOIHBIN ra3.

9. OnHOATOMHBIE CIUPTHL: TOMOJIOTUYECKUW psAZl, HOMEHKJIATypa, CTPOEHUE,
nu3zomepus, (PU3NIECKUEe U XUMUYECKUE CBOWCTBA, IOJYyYEHUE, IPUMEHEHHE.

10.  MHoOroaroMHbl€ CIMPTHI: TOMOJIOTHYECKUM P, HOMEHKIIATypa, CTPOEHUE,
u3zomepus, (PU3NUecKrue U XUMUYECKUE CBOWCTBA, IOJTyYEHUE, IPUMEHEHHE.



11. @eHonbI: TOMOJIOTMYECKHM pPAX NPEACIBbHBIX OJHOATOMHBIX CIUPTOB,
HOMEHKJIaTypa, CTpPOCHHE, H30Mepus, (Pu3nyeckrue M XHUMHUYECKHE CBOMCTBA,
MOJIyYEHHE, IPUMEHEHUE.

12. Aunbnerufpl, CTpO€HHE KapOOHWIHHOW TpPYIIIbI, TOMOJIOTHUYECKUH psil,
HOMEHKJIaTypa, CTpPOCHHE, H30Mepus, (Pu3nyeckue M XUMUYECKHE CBOMCTBA,
MOJIyYEHHE, IPUMEHEHUE.

13.  KeToHBl, TOMOJIOTHYECKHUWA PsJ, HOMEHKJIATypa, CTPOCHUE, H30MEpUSs,
bu3NYeCcKue 1 XUMHUIECKUE CBOMCTBA, MOTyYeHUE, TPUMEHEHHE.

14. KapOoHOBBIE KHCIIOTBI, OJTHOOCHOBHBIC TPEAEIbHBIE KapOOHOBBIC KHUCIOTHI
TOMOJIOTUYECKHIA PsAZl, HOMEHKJIATypa, CTPOCHHE, u30oMepws, (Qu3nyeckue u
XUMHUYECKUE CBOMCTBA, OJIyYEHUE, TPUMEHECHUE.

15.  OnaHOOCHOBHBIE HENpeAebHbIE KapOOHOBBIC KHUCJIOTHI: TOMOJOTHYECKUN
psill, HOMEHKJIaTypa, CTPOCHUE, U3o0Mepusi, (U3UYECKHE U XUMHUUYECKHUE CBOICTBA,
MOJIyYEHHE, IPUMEHEHUE.

16. Crnoxuble 3(Qupbl, CTpOCHHE, HOMEHKJIATypa, peakluuu ITepuuKaiuu,
TUIPOJIU3 CIIOKHBIX I3(UPOB, KUPBI, TPUMEHEHUE CIOXKHBIX A(UPOB.

17.  VYraeBoasl: KiaccuuUKaiusi, TOMOJOTUYECKUNA Psiji, CTpOEHUE, (HU3NUYECKre
Y XMMUYECKUE CBOKCTBA, MPUMEHEHHUE.

18.  Amwunbl, kinaccuduKaius, TOMOJIOTHYECKUN Psill, HOMEHKJIATypa, CTPOCHHUE,
uzoMepusi, GU3NUecKrue 1 XMMUYECKHE CBOMCTBA, MOTyYEHUE, IPUMEHEHHE.

19. AMMHOKHCIIOTHI, KJacCU(UKaIUsi, TOMOJIOTHYECKUN pPsiJl, HOMEHKJIATypa,
CTPOCHHE, U30MepHus, (PU3NYECKHUE U XHUMHYECKHE CBOMCTBA, TMOJy4YCHHE,
MIPUMEHEHHUE.

20. benkwu, knaccudukaius, CTpoeHue 0EIKOB, UX 3HAaUCHUE.

21. Muxnoankanel. M3omepus. CporictBa. [lonydyenue.



