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IMosicuuTeILHAS 3aIMCKA.

Hacrosias pabouast mporpamma yueOHOTro mnpeamera pa3paboTaHa Ha OCHOBE
CICAYIOIUX HOPMATUBHO-IIPABOBBIX JOKYMCHTOB!

1. ®enepanbnbiii 3aK0H «O0 o6pazoBanuu B POy» No273-D3 ot 29.12.12r.;

2. Ilpukaz MwunHoOpHayku Poccum ot 17.12.2010 1. Nel897 «OO06 yrBepkiaeHUU
¢denepasbHOrO rocyIapCTBEHHOTO 00pa30BaTENbHOTO CTaHJApTa CPEAHEro (IOJIHOTO)
obmero odpazoBanus» (B pemakiuu ot 29.12.2014 Nel644, ot 31 nekabps 2015 r. N
1577);

3. CanlluH 2.4.2.2821-10 «CaHUTapHO-3MTHIEMHOJIOTHYECKHE TPEOOBAHHUSA K YCIOBHSAM M
opranuzaiuu  oOyueHHst B 00IIEe0Opa30BaTENbHBIX  YUPESKACHUAX»  (YTBEpPXKICH
nocraHoByieHMeM ['1aBHOrO rocygapcTBeHHOro canutapHoro Bpaya P® 29.12.2010r. Nel89
(B pemakmuu ot 29 urons 2011 ., 25.12.2013, 24 Hos1i6pst 2015 1.);

4. Tlucemo Munobpuayku Poccum ot 18.06.2015 NeHT-670/08  «Meronudeckue
PEeKOMEHJALMM TI0 OpraHMu3alMM CaMOINOATOTOBKM Y4YalluXcs @pPH OCYIIECTBICHUU
00pa30BaTeNbHON /EATEIBPHOCTH IO OCHOBHBIM 0O0IIE00pa30BaTEIbHBIM IMPOTpAMMaM —
00pa3oBaTeNbHBIM IPOrpaMMaM Ha4dallbHOTO OOIIEro, OCHOBHOTO OOIIEro CpeaHero o0IIero
o0pa3oBaHUs;

5. Ilpumepnas ocHoBHasi oOpa3oBareibHas IporpamMma cpeaHero (TMOJHOTo) OO0IIero
oOpa3oBanus (og00peHa perieHueM ¢eaeparbHOro y4eOHO-METOIUYECKOr0 OOBEAMHEHUS
o obmemy obpazoBanuio (poTokoi ot 8 ampens 2015 r. Ne 1/15, Bxoaut B crienuaibHBINA
rOCy/IapCTBEHHBINA peecTp MPUMEPHBIX OCHOBHBIX 00pa30BaTeIbHBIX MPOTpaMM, pa3MelleHa
Ha ounmamsHOM caiite http://fgosreestr.ru);

6. OcHoBHas o6mieoOpazoBarenbHasl MporpaMma cpeaHero (MOJHOro) oOiero oOpa3oBaHUS
I'BOY COUI c. HoBoe Mancypkuno (mpuka3 Ne35 ot 28 asrycra 2020 roaa).

7. Xumusa. YrayoneHHslit ypoBeHb.10-11 kmaccer: pabouas mporpamma k nuanu YMK B.B.
Jlynuna: yuyebHo-metoguueckoe mocobue /B.B. Epemun, A.A. Jlpo3nos, 1.B. Epemuna,
2.10. Kepumos. — M.: [Ipoda, 2018r.

MECTO YYEBHOTI'O IIPEJIMETA B YYEBHOM IIVIAHE

®denepalibHbIN rocyaapCcTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT MIPEyCMATPUBAET U3yUEHUE
Kypca XUMHM B OCpEIHEH IIKOJIE KaK COCTAaBHOM YacTH MpeIMeTHOM o01acTu
«EcTecTBeHHOHAyUYHBIE MTPEIMETHI.

Kypc xumun B 10-11 xmaccax paccuutan Ha 5 yaca B Heaento B oObeMe 340 yueOHBIX
4acoB.

YYEBHO-METOANYECKOE OBECIIEYEHHUE

YMK «Xumus. 10 knacc.11 kmace»

1. Epemun B.B., Ky3menko H.E., Tepenun B.W. u ap. nox pen. Jlynuna B.B. Xumus. 10
KJacc. Yriy0aeHHslit yposenb. — M.: [lpoda, 2020

2. Epemun B.B., Ky3smenko H.E., Tepeann B.U. u np. mon pexn. Jlyauna B.B. Xumus. 11
KJacc. Yriy0aeHHslit yposenb. — M.: [lpoda, 2020

3. Epemun B.B., JIpo3nos. Bapranosa U.B. Meroanueckoe mocoome mist 10-11 xmaccos:
yuel. mocobue k yueOHuky mo xumuu. — M.: JIpocda, 2019

4. Kyszuenosa H.B., Jleskuna A.H. 3amaunuk mo xumuu. 10 kmacc: mox pea. Kysnerona
H.B. Benrana-I'pag, 2015

5. Epemun B.B. Teopernueckas m matematuyeckas Xxumus. [IoAroToBka K XHMHUYECKUM
omumnuagam. M3g. MIIMHO, 2018

6. Jlucump A.3., 3efihdman A.A. OdeHb HeCTaHJAPTHBIC 33J]a9M 10 XUMHUU: TTOCOOHE JIIs
yuanmxes. U3n. MIIMHO, 2016



IInanupyemMsble pe3yJbTaThl 00yUYeHHs H OCBOCHHS COJIeP:KAHUS Kypca XHMHH
JesTenpHOCTH 00pa30BaTENLHOTO YUPEKIAEHUS OO0IIero oOpa3oBaHUs B OOyUYCHHH XHMHH B
cpenHelt (MOMHON) OOIIel MIKONeqoKHA OBITh HAMpaBiICHA HA JOCTKEHUE OO0ydYaromUMUCS
CJENYIOINX JUYHOCTHBIX Pe3yJIbTATOB:

1) B IEHHOCTHO-OPUEHTAIIMOHHON Ccepe — YyBCTBO TOPJOCTH 32 POCCHICKYI0 XHMHUYECKYIO
HayKy, T'YMaHH3M, LEJIeYCTPEMIEHHOCTb, BOCIIMTAHUE OTBETCTBEHHOT'O OTHOLLIEHHUS K MPUPO/IE,
OCO3HAHHE HEOOXOAMMOCTH 3aIIUTHI OKPY)KAIOLIEH Cpenbl, CTPEMJICHHE K 3I0pOBOMY 00pasy
JKU3HH;

2) B TpyaoBOl cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalbHEWIIEH 00pa3oBaTeNbHON
WK Ipo(ecCHoHaAbHOM TPaeKTOPUH;

3) B mo3HaBaTeIbHON (KOTHUTHBHOM, MHTEIUIEKTYyalbHOU) cepe — yMEHHE YIpaBJsTh CBOESH
IIO3HABATEJIbHON JEATEIbHOCTBIO.

MertanpeaMeTHbIMH pe3yJbTATAMH OCBOCHMS BBIIYCKHUKaMHM cpelHed (IoJHOM) oOei
LIKOJIBI TPOTrPaMMBbI 110 XMMUU SIBJISTFOTCS:

1) ucnonb3oBaHME YMEHUN M HABBIKOB pA3JIUYHBIX BHUJOB I103HABATEIbHOW JEATEIbHOCTH,
NPUMEHEHUH OCHOBHBIX  METOJOB  TMO3HaHUS  (CHUCTEeMHO-MH(GOPMAIMOHHBI  aHaIu3,
MOJIEJMPOBAHUE) JUISl U3YUEHUSI PA3JIMUHbBIX CTOPOH OKPYXKAIOUIeH 1eHCTBUTENILHOCTH;

2) UCIOJIb30BaHNE OCHOBHBIX MHTEIUIEKTYabHBIX Omepanuii: GopMyIupoBaHHUE TUIOTE3, aHAIHU3
U CHHTE3, CpaBHEHHe, 000OIIeHWEe, CHCTEMAaTH3alus, BBIABICHHE NPHYMHHO-CIIEACTBEHHBIX
CBsI3€H, IOMCK aHAJIOTOB;

3) yMeHue TeHepupoBaTh €U U ONIPENETATh CPEACTBA, HEOOXOIMMBIE Ul UX peanu3aliy;

4) ymeHue omnpenessaTh LeTu U 33Ja4u AesTeIbHOCTH, BRIOMPATh CPEe/ICTBA pealu3alud el U
IPUMEHSTh UX HA [IPAKTHKE;

5) UCHONB30BaHUE PA3TUYHBIX MCTOYHHUKOB JUIS TMOJYYSHHs] XUMHUYECKOW WH(pOpMaluy,
NOHMMaHHUE 3aBHCHMOCTH COJIEpaHUA W (OPMBI TpPEACTaBICHHUS HHOOpMAIMH OT Ieseil
KOMMYHUKAIUU U aJipecara.

B ob6nmactu mpeaMeTHBIX pe3yJbTaTOB 00pa30BAaTENbHOE YUPEXKIEHHE OOIIEro 0O0pa3oBaHMUS
IPEJOCTaBIISAET YYEHUKY BO3MOYKHOCTh Ha CTYNEHM CpeAHEro (MOJHOro) oouero oopazoBaHUs
[PU U3YYEHUH XUMHUH HAyYUThCS:

1) naBaTh onpeeneHHs N3y4EeHHBIX TOHATUH;

2) onuchIBaTh JEMOHCTPAIIMOHHBIE U CAMOCTOSITEIHHO MTPOBEIEHHBIE SKCIIEPUMEHTHI, HCTIONb3YSI
JUISL 3TOTO €CTECTBEHHBIN (PYyCCKUM, POJTHOMN) SI3BIK U SI3bIK XUMHH;

3) onuceIBaTh U pazanuyaTh U3YYEHHBIE KJIACChl HEOPIaHUYECKUX U OPraHUYECKUX COEIMHEHUH,
XUMHUYECKHE PEAKIINY;

4) xiaccuuIUpoBaTh U3yUYE€HHbIE OOBEKTHI U SIBIICHUS;

5) HaOdromaTh JAEMOHCTPUPYEMBIE M CAMOCTOSITENIBHO IPOBOJAMMBIE OIBITHI, XHMHYECKHE
peakuuu, NpOoTEeKaroUIie B IPUPOJE U B OBITY;

6) nenate BBIBOABI M YMO3aKIIOYEHUS U3 HAOMIONEHWHM, W3Yy4EHHBIX XMMHUYECKHX
3aKOHOMEPHOCTEH, MPOrHO3MPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB IO aHAJIOTUU CO
CBOMCTBaMM U3Y4YECHHBIX;

7) CTPYKTypUpPOBaTh NU3YUYECHHBII MaTepHa;

8) HHTEPIPETUPOBATH XUMUYECKYIO HH(POPMALIUIO, MTOIYYEHHYIO U3 APYTHUX UCTOUHUKOB;

9) onuceIBaTh CTPOEHHE aTOMOB 31eMEHTOB [—IV meprosioB ¢ HCMONb30BAaHUEM 3IEKTPOHHBIX
KOH(UTrypanuii aTOMOB;

10) MmoaenupoBaTh CTPOCHHE MPOCTEUIINX MOJIEKYJT HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB,
KPHUCTAJJIOB; B LIEHHOCTHO-OPUEHTAIIMOHHOH cepe: aHaIM3UpOBaTh M OLICHUBATh MOCIIEACTBUS
JUTSL OKPY>KArOIIEH cpeibl OBITOBOM M MPOU3BOJICTBEHHOM JICSITEIIBHOCTH YETIOBEKA, CBA3AHHOM C
nepepabdoTKOIl BELeCTB.

b) na yrny0iaeHHOM ypoBHeE:

1) naBatb onpeneneHns N3y4eHHbIX TOHATHI;

2) onuchIBaTh JEMOHCTPAIIMOHHBIE U CAMOCTOSITEIHHO MTPOBEIEHHBIE SKCIIEPUMEHTHI, HCTIONb3YSI
JUISL ATOTO €CTECTBEHHBIN (PYCCKUMN, POJTHOMN) SI3BIK U SI3BIK XUMUU;



3) OOBACHATH CTPOCHHWE M CBOWCTBA M3YYEHHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKHX
COCIUHCHMIA,
4) knaccuuIMpoOBaTh U3y4EeHHBIC OOBEKTHI U SBIICHUS;
5) HaOdronaTh AEMOHCTPUPYEMBIE M CaMOCTOSTENIBHO IPOBOAMMBIE OINBITHI, XHMHUYECKUE
peaKIuu, MPOTEKAIOLINE B IPUPOE U B OBITY;
6) wuccienoBaTh CBOWCTBA HEOPraHMYECKMX M OPraHMYECKUX BEIIECTB, ONPEAENATb HX
NPUHAIIEKHOCTh K OCHOBHBIM KJIACCaM COCAMHEHUH;
7) 06001maTh 3HaHUS U J1e1aTh 00OCHOBAHHBIE BBIBOJIBI O 3aKOHOMEPHOCTSAX U3MEHEHUS! CBOWCTB
BEIIIECTB;
8) CTpyKTYpUpOBaTh YUeOHYIO HH(POPMAIIHIO;
9) uHTepnpeTHpoBaTh HH(MOPMAIHMIO, MOJYYCHHYIO W3 JPYTHX MCTOYHHMKOB, OLICHHBATH €e
HAY4HYIO IOCTOBEPHOCTb;
10) OOBACHATH 3aKOHOMEPHOCTH MPOTEKAaHWS XHUMHYECKHX pPEaKUui, MPOrHO3UPOBAThH
BO3MOXHOCTb HMX IIPOTEKaHWsT HAa OCHOBE 3HAaHUII O CTPOEHMM BeELIeCTBA U 3aKOHOB
TEPMOJIMHAMHUKH;
11) 0OBsACHATH cTpoeHHe aTOMOB 3ieMeHTOB |—IV nepuosa ¢ UCHONb30BaHUEM 3JIEKTPOHHBIX
KOH(HUTypamuii aTOMOB;
12) MozenupoBaTh CTPOCHHUE NPOCTEHIINX MOJIEKYJI HEOPIraHUYECKUX U OPraHMYECKUX BELIECTB,
KPHUCTAJLJIOB,
13) mpoBOIUTH pacueTsl 10 XUMUYECKUM (OpMYJiaM U ypaBHEHUM;
14) xapakTepr30BaTh U3y4YE€HHbIE TEOPUU;
15) camocrosiTenbHO 100BIBaTH HOBOE JUIsl ce0s XMMHUYECKOE 3HaHME, UCIOJb3Yys JJs ITOro
JOCTYITHBIE UCTOYHUKKA MH(POPMAILINHU; B IIEHHOCTHO-OPUEHTAIIMOHHOM cepe: MPOrHO3upOBaTh,
aHaJM3UpOBaTh M  OLIGHHMBAaTh IOCIEACTBHMS JUId OKpYXarolled cpeabl ObITOBOW U
IIPOM3BOJICTBEHHOH JIEATETLHOCTH YeJIOBEKA, CBA3aHHOU C mepepaboTKON BEIECTB;
16) camocTOSTENbHO IUNIAHUPOBATh U IPOBOIUTH XUMUUECKUH IKCIIEPUMEHT, COOJII0/Iast MpaBuiia
0e30macHoi paboTHI C BEIECTBAMH U J1a00PaTOPHBIM 000y I0BAHNEM;
17) oka3biBaTh MEPBYIO MOMOUIb MPU OTPABICHUAX, OKOTaxX M JAPYIMX TpaBMax, CBSI3aHHBIX C
BElIeCTBaMU U J1a00paTOPHBIM 000PYOBAHHUEM.

B o0mactu npeamMeTHBIX Ppe3y/JbTaTOB O00pa30BaTENbHOE YUPEKIACHUE CpPeIHero

0011ero 00pa30BaHUsA MPEJOCTABISIET YICHHUKY BO3MOXKHOCTh Ha CTYIIEHU CPEHEro (ITOJIHOTO)
o01iero o0pa3oBaHus IPU U3YYEHUH XUMHUU
BeinyckHUK Ha yriry0JIeHHOM YPOBHE HAYYUTCS:
® packpvleams Ha TpPUMEpPax poJib XUMUU B (OPMHUPOBAHUU COBPEMEHHOM Hay4HOMH
KapTUHBl MHUpAa W B MPAKTHYECKOW JEATEIBHOCTH YEJIOBEKAa, B3aMMOCBSI3b MEXKIY
XUMHUEN U JPYTUMH €CTECTBEHHBIMU HayKaMu;
® unIIOCMpUpPO8ams Ha MIPUMEPAX CTAHOBJICHHUE U IBOJIIOLIMIO OPTaHUYECKOW XUMHH KaK
HayKH Ha pa3jINYHbIX HCTOPUYECKHUX dTarnax ee pa3BUTHS,
® ycmaHasnueamv — TMPUUYUHHO-CIEICTBEHHBIE CBSI3M  MEXIY CTPOCHHEM  aTOMOB
XUMHYECKHX JJIEMEHTOB U NEPUOAMYECKUM H3MEHEHHEM CBOMCTB XUMHYECKHX
3JIEMEHTOB U UX COECIMHEHUI B COOTBETCTBUH C MOJOKEHUEM XUMHUUECKHX 3JIEMEHTOB B
MIEPUOIUUECKON CUCTEME;
® gHanu3upoéams COCTaB, CTPOCHHE U CBOMCTBA BEILIECTB, MPHUMEHSS MOJIOKEHUS
OCHOBHBIX XUMHUYECKHX TEOpUN: XMMHYECKOIO CTPOEHUS OpPraHMYeCKUX COEIMHEHUN
A.M. bytniepoBa, CTpoeHHMs aTOMa, XUMHUYECKOM CBSA3U, JIJIEKTPOIUTHUECKOM
JUCCOIMAIMM KUCJIOT UM OCHOBAaHUMW; YCTAaHABJIMBATh MPUUYMHHO-CIIEJICTBEHHbBIE CBS3HU
MEXly CBOMCTBaMHU BELIECTBA U €I0 COCTABOM M CTPOCHUEM;
® npumeHsAms TIpaBUJIA CUCTEMATUYECKON MEeXIyHapOAHOW HOMEHKJIATyphl KaK CpelcTBa
pa3InYeHus ¥ UACHTU(UKAIIUH BEIECTB M0 UX COCTaBYy U CTPOEHHUIO;



cocmaenams ~ MOJEKYISpHBIE W CTPYKTypHbIE  (OpPMYyNIBl  HEOPraHMYECKHX U
OpraHMYECKUX BEIIECTB KaK HOCUTeNed HHPOpMallM O CTPOCHHUU BEIIECTBA, €ro
CBOICTBaxX M MPUHAUICKHOCTU K OMPEEIIEHHOMY KJIACCy COCIMHEHUM;

00vACHAMb TPUPOJY U CIOCOOBI 00pa30BaHUS XHMHUYECKOH CBSA3HM: KOBAJCHTHOM
(MONSApHOM, HEMOJIAPHOM), HWOHHOW, METAJUIMYECKOW, BOJAOPOJAHOW — C IIENbIO
ornpezeNieHus: XMMUUYECKON aKTUBHOCTH BEIIECTB;

xapakmepu3zoeams HU3NIECKHE CBOWCTBA HEOPTAHUYECKUX U OPTaHUYECKHX BEIIECTB U
yYCTaHaBIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIUTMUECKOMN
pEeIIeTKH;

Xapaxkmepu306ams 3aKOHOMEPHOCTU B U3BMEHEHUN XUMHUYECKUX CBOWCTB IIPOCTBIX
BEIIECTB, BOJOPOIHBIX COSIMHEHHM, BHICIINX OKCUJIOB U TUAPOKCUIOB;

npu60OUmMsb PUMEPHI XUMHUECKUX PEAKIINN, PACKPHIBAIOIINX XapaKTEPHbIE XHMUYECKHE
CBOICTBa HEOPraHMYECKUX U OPIraHUYECKUX BEILECTB U3YUEHHBIX KJIACCOB C LENIbIO X
uacHTH(GHUKAIH 1 00BICHEHUS 001aCTH IPUMECHCHUS;

onpeoensims MEXaHU3M PEAKLIUU B 3aBUCUMOCTH OT YCJIOBHM NPOBENECHUS PEAKIIUU U
IIPOrHO3UPOBATh BO3MOYKHOCTb ITPOTEKAHUSI XMMUUYECKUX PEAaKLIUi Ha OCHOBE THUIIA
XUMUYECKON CBSI3U U aKTUBHOCTH PEareHTOB;

yemanaenueams 3aBUCUMOCTb PEAKIIMOHHOW CITIOCOOHOCTH OPraHUYECKUX COEIMHEHUN
OT XapaKTepa B3aUMHOT'O BIMSHUSI aTOMOB B MOJIEKYJIaX C I€JIbIO IPOTHO3UPOBAHUS
IPOJYKTOB PEAKIUY;

yemanaenueams 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKIIMKU U CMEIICHUS
XUMHYECKOTO PABHOBECHUS OT PA3JIMYHBIX (PAaKTOPOB C LEITHIO OMPEIeTICHHS
ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUUYECKHUX MTPOIIECCOB;

ycmauagnueams TeHETUYECKYIO CBSI3b MEXKAY KJacCaMU HEOPTaHMYECKUX U
OpraHMYECKUX BEIIECTB /Il 000CHOBAHMSI IPUHIMIHAIEHON BO3MOXHOCTH TOTYyUYEHUS
HEOPraHMYECKUX U OPraHMYeCKUX COETUHEHHH 3a/laHHOr0 COCTaBa U CTPOEHUS;
noobupame peareHThl, YCIOBUS U OMPEIENATh MPOAYKTHI PeaKIIMii, TO3BOJISIOIINX
peann3oBaTh Ja00PATOPHBIE U MPOMBIIIIEHHBIE CIOCOOBI OMYyYEHUS BaXKHEUILINX
HEOPraHMYECKUX U OPraHNYECKHUX BEIIECTB;

onpeoensams XapaKkTep Cpebl B pe3yibTaTe THAPOIN3a HEOPTAaHUYECKUX U OPTaHHMUECKUX
BEIIECTB U NMPUBOJAUTH MPUMEPHI TUAPOJIN3a BEIIECTB B IOBCEAHEBHON JKU3HH YEJIOBEKA,
OH1OJI0rnYecKX OOMEHHBIX MpOoLEeccax U MPOMBIIUIEHHOCTH;

npugooums  TPHUMEPHl  OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIX pEaKUUid B  TPUPOIE,
IIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEATEIbHOCTH OPraHU3MOB;

00OCHOBBIBaTh MPAKTHUYECKOE HCIIOJIb30BAHUE HEOPraHMYECKUX M OpPraHMYECKUX
BEIIIECTB U WX PEAKIIUN B MPOMBIIIICHHOCTH U OBITY;

8bINONIHAML ~ XMMUYECKUH  OKCIIEPUMEHT [0  PAClO3HABAHMIO U NOJIYYEHHIO
HEOPraHMYECKUX M OpPraHMYeCKHX BEIIECTB, OTHOCSIIMXCS K pa3IMYHbIM KJlaccam
COEIMHEHUH, B COOTBETCTBHM C IMpaBWIaMH U IpuemMaMHu Oe3omacHoi paboThl ¢
XUMHYECKMMHU BEIECTBAMH U JJAOOPATOPHBIM 000pPYI0BAaHUEM;

npo6oOumsb PpacuyeTbl HAa OCHOBE XUMHUYECKUX (OpPMYNT U ypaBHEHHH peaKIHii:
HAXO0XJIEHUE MOJEKYJISIpHOU (HOpMYIJIbI OPraHMYECKOro BEUIecTBa MO €ro IUIOTHOCTU U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WIM MO MPOIYKTaM CropaHus;
pacdeThl MacCOBOM JOJM (MacChl) XUMHUYECKOTO COCIMHEHHSI B CMECH; PAaCUEThl MACCHI
(oOBbema, KOMMYeCTBa BEIIECTBA) MPOIYKTOB PEAKIIMU, €CIU OJIHO U3 BEIIECTB JIaHO B



M30BITKE (MMEET MPUMECH); pacueThl MACCOBOM HJIM OOBEMHOM JOJM BBIXOJA MPOJIYKTA
pEaKuu OT TEOPETUYECKH BO3MOXKHOTO; pacdeThl TEIUIOBOTO 3(ddekra peakuuu;
PpacCyYCThL OGT:GMHBIX OTHOILIEHUH Ta30B npu XUMHYCCKUX PCAKIUAX; paCdCTbl MACChbL
(oO6bema, KonmuyecTBa BEIIECTBA) MPOAYKTA PEAKLIUH, €CIH OJHO U3 BEIIECTB JaHO B BUJIE
pacTBoOpa ¢ ONPENEIEHHON MAaCCOBOM J0JIE paCTBOPEHHOT'O BEIIECTBA;

UCNnoIbL306amb  METOJbl HAyYHOTO IIO3HAHMS: aHAIMW3, CHUHTE3, MOJEIMPOBAHUE
XUMHUYECKHUX IMPOIIECCOB U SBICHUN — MPHU PEUICHUH Y4eOHO-HCCIEI0BATENbCKUX 3a1a4
[0 HW3Y4YEHHUIO CBOHCTB, Cnocob08 nonyyeHusi U pacno3HaA8AHUS OP2AHUYECKUX
gewjecms, BIaIETh TpaBUIaMH O€30IacCHOrO OOpallleHUs C E€IKUMH, TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMHU, CPEJCTBAMH OBITOBON XUMUU;

ocywecmeisims TOUCK XUMHUYECKON HHQOpMAIMK M0 HAa3BaHUSAM, HICHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

Kpumuuecky  oyeHuéams W UHTEPIPETHPOBATH  XUMHUYECKYI0  HH(pOpMaIuio,
COJIepKAIYIOCS B COOOIIEHHUSIX CPEICTB MaccoBoil mH(popmanuu, pecypcax MHTepHerTa,
HAaYyYHO-TIOIIYJIAPHBIX CTAaThiAX C TOYKHU 3PCHUA CCTCCTBCHHO -H&y‘-lHOfI KOPPCKTHOCTU B
LEJSIX BBISIBJICHUS OIMIMOOYHBIX CYXKACHUHM U (HOPMUPOBAHMSI COOCTBEHHOMN MO3UIINH;
VCMAHAgIueams B3aNMOCBSI3U MEXTy paKTaMu U TCOPHCH, IPUIUHON U CICACTBUEM IIPU
aHaJIM3€ NPOOJIEMHBIX CUTyallUd MU OOOCHOBAaHMHU NMPUHUMAEMBIX PELICHUH HAa OCHOBE
XUMHUYECKHUX 3HAHUM;

npeocmasiaims MyTH PEIICHUS TI00aTBHBIX MTPOOJIEM, CTOAIINX MEPE YeIIOBEUECTBOM, H
MEPCICKTUBHBIX HaHpaBHeHI/II\/JI PasBUTHUA XUMHUYCCKUX TCXHOHOFHﬁ, B TOM YHCIIC
TEXHOJIOTUH  COBPEMEHHBIX  MAaTEpUAIIOB C  pa3IUYHOH  (PYHKIIMOHAIBHOCTHIO,
BO300HOBJISIEMBIX MCTOYHHUKOB CBHIPbSI, MEPEPAOOTKU M YTUIM3ALUN MPOMBIIUICHHBIX U
OBITOBBIX OTXOJIOB.

BbinyckHUK Ha yriiy0JIeHHOM YPOBHE IOJIYYHT BO3MOKHOCTD HAYYHThCH:

Gopmynuposams 1ENb WCCIENAOBAHUS, BBIABUIATh W MPOBEPITH IKCICPUMEHTAIBHO
THIIOTE3bl O XMMHUYECKUX CBOMCTBaX BEUIECTB HA OCHOBE MX COCTaBa U CTPOCHUS, HX
CIOCOOHOCTH BCTYNAaTh B XUMHUYECKUE PEAKIIMU, O XapaKTepe U MPOAYKTaX pa3IHYHBIX
XUMHYECKUX PEaKIni;

CaMoCmosimenbHo — NIAHUPO6Ams W TIPOBOJUTH  XUMHUYECKHE JKCIIEPUMEHTBI  C
COOJIFOJIEeHHEeM TpaBHJ Oe30macHOil paboThl C BEIIECTBAMH U J1a0OpPaTOPHBIM
o0opynoBaHuEM;

uHmepnpemupo8ams NAHHBIE O COCTABE M CTPOCHUH BEIIECTB, MOJYYCHHBIE C TOMOIIBIO
COBPEMEHHBIX (PU3UKO-XMMUYECKHX METOJIOB;

onucwleams COCTOSIHAE DJICKTpPOHA B aTOME Ha OCHOBE COBPEMECHHBIX KBaHTOBO-
MEXAaHUYCCKUX Hpe}ICTaBHCHI/Iﬁ 0 CTpOCHHUH aTtoMa JId 00bBSICHEHNS PE3YIBTATOB
CIEKTPAIILHOTO aHAJIN3a BEIIECTB;

xXapakmepuzosams  POJb  a30TOCOACPIKANIMX TETEPOIUKINICCKUX COSIAUHCHUH W
HYKJIICMHOBBIX KHUCJIOT KaK BaKXHEHIINX OMOJIOTMYECKA aKTHBHBIX BCIIIECTB,
APOCHO3UPOBAMbs ~ BO3MOXHOCTh  TPOTEKAHHS  OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaKHI/II\/'I, JICKAIUX B OCHOBE NPUPOJHBIX U ITPOU3BOACTBCHHEBIX IIPOLIECCOB.

Ouenka 3HAHUI U YMEHHI yYaluxcst

OueHka yCTHOIO OTBeTa
OtMmetka «5»:



OTBET IOJIHBIN U IPABWIbHBIA HA OCHOBAHUU U3Y4YCHHBIX TCOPUU;

MaTepuay W3JIOKEH B OIPEACICHHONW JIOTHYECKOW IOCIeI0BATeIbHOCTH, JIMTEPATYPHBIM
SI3BIKOM;, OTBET CaMOCTOSITCIBHBIN.

OtMmeTKa «4»:

OTBET IOJIHBIA U MPABWIbHBIA HA OCHOBAHUH U3Y4YCHHBIX TCOPUU;

MaTepHuas M3JIOKEH B ONMPEIEICHHON JIOTMUYECKON IOCIIeI0BATEILHOCTH, TP 3TOM JIOMYIICHBI
JIBE-TPU HECYIIECTBCHHBIE OITMOKH, UCIIPABJICHHBIC IO TPEOOBAHUIO YUHUTEIIS.

OtMmeTKa «3»:

OTBET TMOJIHBIN, HO MpPU ATOM JIONYIEHA CYIIECTBEHHAas OIIMOKAa WJIM OTBET HEIOJHBIN,
HECBSI3HBIM.

OtmMmeTKa «2»:

Ipyd  OTBETE OOHAPY)KEHO HEMOHWMAHHWE YYaIlUMCS OCHOBHOTO COJEpXKaHUs y4eOHOTO
MaTepuaa Wiu JTOMYIIeHBI CYIIECTBEHHBIC OMUOKN, KOTOPBIC yUAlIUCS HE MOXKET HCIPABUThH
MIPU HABOASAIIMX BOIIPOCAX YUUTEIIS.

OueHka 3KCNIePUMEHTATIBLHBIX YMEHHUI

OreHka CTaBUTCS HA OCHOBAHUU HAOIIOICHUS 32 YUalllMMHUCA U TUCBMEHHOTO OTUeTa 3a padoTy.
Otmetka «5»:

paboTa BBITIOJIHEHA ITOJTHOCTHIO U IIPABUIIBLHO, C/IETaHbI ITPaBUIIbHBIC HAOJIIOICHHUS i BBIBO/IBI;
HKCIIEPUMEHT OCYIIECTBIICH IO IJIaHy C YYETOM TEXHUKH O€30MacHOCTH M MPaBHII PabOTHI C
BellecTBaMU U 000pyI0BaHUEM;

MIPOSIBJIICHBI OPraHU3alIMOHHO-TPYAOBbIE YMEHUSI (IOICPKUBAIOTCS YUCTOTa paboyero Mecra u
MOPSIOK Ha CTOJIe, 9KOHOMHO HCIOJIb3YIOTCS PEAKTUBBI).

OtmMmeTka «é4»:

paboTa BBITIOJIHEHA MPABHIBHO, CJEJAaHbl MPAaBWIbHBIC HAOIIOJEHUS W BBIBOJBI, HO MPH ITOM
AKCIIEPUMEHT MPOBEJIEH HE MOJHOCTHIO MJIA JIOMYIIEHBI HECYIIECTBEHHbIE OMKUOKH B paboTe ¢
BElIeCTBAaMH U 000PYOBaHUEM.

Otmetka «3»:

paboTa BBHINOTHEHA MPABHJIBHO HE MEHEE YeM HAIlOJIOBUHY WM JIOMYIIeHa CYIIEeCTBEHHAs
omunoOKa B X0/1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0()OPMIICHUH pabOThl, B COOJIIOJIEHUH MPABUI
TEXHUKU 0€30MacHOCTH IpU paboTe ¢ BEleCTBaMU U 00OpYyIOBaHUEM, KOTOpask UCIPABISETCS
10 TPeOOBAHUIO YUUTEIS.

OTMeTKa «2»:

JOTyIIeHbl 1Be (M 0oJiee) CyIIeCTBEHHBbIE OIMMOKU B XOJI€ DKCIEPUMEHTAa, B OOBICHEHHH, B
opopmieHun paboOThl, B COONIOIEHUU TPABHI TEXHUKH O€30MacHOCTH MpH paboTe ¢ Be-
IeCTBaMU U 000PYy/I0BAaHUEM, KOTOPBIC YUAIIUICS HE MOXET UCIPABUTH JaXke MO TPEOOBAHUIO
YUHTEIA.

Ouenka yMeHUH peliaTh IKCNEPUMEHTAbHbIE 3a1a4UH

OtmMmeTka «5»:

TJIaH PeIIeHUs COCTaBJICH MPABUIHHO;

MPABUIILHO OCYIIECTBIICH MOA00p XMMHUECKUX PEAKTUBOB U 000PYI0BaAHUS;

JTaHO TOTHOE O0BICHEHME U ClIeJIaHbI BEIBOJIBI.

OtmMmetka «4»:

TJIaH PeIIeHUs COCTaBJICH PABUIIHHO;

MPAaBUJIBHO OCYIIECTBICH MOA0Op XWMHUYECKHMX PEAKTHBOB U OOOpPYIOBaHUS, MPU ITOM
JOTYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OMMMOOK B OOBSICHEHUH U BBIBOJIAX.

Otmetka «3»:

MJIaH PEMICHUs] COCTaBJIEH TMPAaBWIbHO; TMPABUIBLHO OCYIIECTBICH TOA00D XHMHYECKHX
PEaKTUBOB U 00OpYIOBaHUS, HO JAOMYIIEHA CYIIECTBEHHAs OMNOKa B 00BSICHEHUH U BHIBOJIAX.
OtMmeTKa «2»:

JOTIYIIEHb! aBe (M Ooliee) OMMOKM B IUIaHE PEIICHUs, B MOAOOpE XMMHUYECKUX PEAKTHBOB U
000pyI0BaHus, B 00OBbSICHEHUHN U BBIBOJIAX.

Otmetka «1»:



3a/1aua He pelleHa.
OueHka yMeHHUil pelmiaTh pacueTHbIE 3a1a4M
Otmetka «5»:
B JIOTHYECKOM PACCYXICHUHW U PEUICHWH HET OIMMOOK, 3ajaua pelieHa paldoHAIbHBIM
CII0co00oM.
OtMmeTKa «4»:
B JIOTUYECKOM PACCYKIECHUU W PEIICHUHM HET CYIIECTBCHHBIX OINMMOOK, HO 3ajadya peleHa
HEepaImoOHAIBHBIM CITOCOOOM HJIH JIOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIMIMOOK.
Otmetka «3»:
B JIOTUYECKOM PACCYXKJICHHH HET CYIIECTBEHHBIX OITMOOK, HO JIOMYIIeHA CYIIECTBEHHAs OIIMOKa
B MaT€MaTHYECKUX pacyeTax.
OTMeTKa «2»:
MMEIOTCS CYLIECTBEHHBIE OLIMOKHU B JIOTMUECKOM PAcCyXAEHUM U B pemeHnu. OTMmerka «1»:
OTCYTCTBHE OTBETa Ha 3aJIaHHE.
OueHka NMCbMEHHBIX KOHTPOJILHBIX padoT
OtMmeTKa «5»:
OTBET TOJIHBIN U MPABWIbHBINA, BO3MOXKHA HECYIIECTBEHHAs OIIMOKa.
OtMmeTKa «4»:
OTBET HEMOJIHBIN WM JIOMYIIEHO HEe 00JIee IBYX HECYIIECTBEHHBIX OMIMOOK.
OtMmeTKa «3»:
paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBHUHY, JOIYIICHAa OJHA CYIIECTBEHHAs OIMOKa U TpU
9TOM JIBE-TPHU HECYIIECTBEHHBIE.
OtmMmeTKa «2»:
paboTa BBINIOJHEHA MEHBIIE YEM HAIOJIOBUHY WM COJEPKUT HECKOIBKO CYIIECTBEHHBIX
OIIMOOK.

[Tpu oreHKe BBINONHEHUS MUCHMEHHOM KOHTPOJIBHOM Pa0OTHI YUMUTHIBAIOTCS TpeOOBaHUS
eanHoTro ophorpaguIecKoro pexnma.
OTMeTKa 3a WTOTOBYIO KOHTPOJBbHYIO paboOTy KOPPEKTHpPYeT MpEeAlIeCTBYIOUINE MpU
BBICTABJICHUU OTMETKH 3a MOJYTOIHe, TO/I.

Copeprxanue pasfenoB 1 TeM yudeOHoro npeamera " Xumus"

10 kaacce (5 4 B Henenro, Beero 170 u.)
Tema 1. [loBTOpeHue u yriayoJjeHue 3HaHuM (25 4.)
Amomno-monexynapHoe yuenue. BemecTBa MOJIEKYJISIPHOTO UM HEMOJIEKYJISPHOTO CTPOCHHS.
KauecTBeHHBII M KOJMYECTBEHHBIM COCTaB BemlecTBa. MoisipHas W OTHOCHUTEIbHAsA
MOJIEKYJIIpHas Macchl BemecTsa. MoJlbHast 107151 ¥ MaccoBast A0S DJIEMEHTA B BELIECTBE.
Cmpoenue amoma. AtomHas opOutanb. IlpaBuna 3amolHEHHMs SJIEKTPOHAMHM aTOMHBIX
opburaneil. BanentHsie snekrponsl. [lepuoanyeckuii 3akoH. PopMyIMpoBKa 3aKOHa B CBETE
COBPEMEHHBIX IIPEACTABICHUM O CTPOCHUU aroMa. l3MeHeHue CBOWCTB DIEMEHTOB U MX
COCIMHEHUH B IIEPUOJAX U IPYIIIAX.
Xumuueckas c643b. INEKTPOOTPUIATEILHOCTh. BuIbl xuMuueckod cBsi3u. MoHHas CBs3b.
KoBanentHas HenosnsipHasi U nojisipHas cBsizb. OOMEHHBIN U IOHOPHO-AaKIIETITOPHBIN MEXaHU3M
o0pa3oBaHHsl KOBAJIECHTHOM MOJSIpHON cBsi3u. ['eomeTpusi Momekynbl. Meramindyeckas CBS3b.
BonoponHnast cBs3b. ArperatHble COCTOSIHMSI BEIIECTBA. THIBI KPUCTALUIMYECKHX PEHIETOK:
aTOMHasi, MOJIEKYJISIpHAsi, HOHHAs!, METAJIINYECKas.
Pacuemul no gpopmynam u ypasnenusm peaxyuii. I'a30Bbie 3akoHbl. YpaBHenue Kiaiinepona—
MenneneeBa. 3akoH ABoraapo. 3akoH 00OBEMHBIX OTHOWIEHMHA. OTHOCHUTENbHAs IJIOTHOCTh
rasos.



Knaccugurayua xumuueckux peaxkuuid MO pa3IMYHBIM TPU3HAKAM CpaBHEHHS. V3mMeHeHue
CTENEHU OKUCIICHHUS 3JIEMEHTOB B COeUHEHUIX. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
Okucienre u BoccTaHOBIEHUE. OKHUCIUTENM MU BOCCTAHOBUTENIH. METOJ 3JIEKTPOHHOIO
Oananca. [lepManranat kanus Kak OKUCITUTENb.

Baowcnetivuue knaccet Heopeanuueckux eewjecme. l'eHeTHUeCcKas CBsI3b MEXAY Kiaccamu
HEOPraHWYECKHX CoeAMHEeHUH. Peakiinn nonnoro oomena. ['maponus. p H cpenpr.

PactBopel. CrocoObl BBIp@KEHHS KOJMYECTBEHHOTO COCTaBa pPacTBOpa: MaccoBas JOJs
(mporieHTHAsT KOHIIGHTpaIus), MojspHas KoHieHTpamnus. Kosowmnbeie pacTtBopbl. Dddext
Tunnansa. Koarynsuus. Cunepesuc. Kommiekcasie coequaenus. CoctaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCO0OpazoBaTeb, Turanasl. KoopauHanuonHoe uucio. HoMeHkIaTypa KOMIUIEKCHBIX
COCIUHCHHI.

JemMoHCTpanmu.

1. OOpa3upl BelecTB MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMS.

2. Bosrouka #ona.

3. Onpezenenre KUCIOTHOCTH CPEIbl IIPH MTOMOIIM HHIUKATOPOB.

4. Ddpdext Tunnans.

5. O6pa3oBaHHEe KOMIUICKCHBIX COCTMHCHHH MEPEXO0HBIX METAIIJIOB.

JlabopaTopHble ONBITHI.

1. Peakuuu noHHOrO 0OMEHa.

2. CBoiicTBa KOJIJIOMIHBIX PACTBOPOB.

3. 'maponus conen.

4. IlonmydyeHue u cBOWCTBA KOMIUIEKCHBIX COCUHEHUM.

IIpakTuyeckas padora Ne 1. Pemienue skcriepuMeHTaNbHBIX 33/a4 10 TeMme «PeakunoHHas
CIOCOOHOCTH BEIIECTB B PACTBOPAX).

KonTpoubsnas padora Nel 1o reme «OCHOBBI XUMUM.

Tema 2. OcHOBHbIE NOHATHUS Oprannyeckoii xumum (18 4.)

Ilpeomem  opeanuueckoui xumuy. (OCOOEHHOCTM OpPraHMYECKHUX BELIECTB. 3HAYEHUE
opranuyeckoil xuMuu. [IpuarHbl MHOTOOOpa3Hst OpraHNYECKUX BELIECTB. YTIEPOAHBIN CKEJIET,
€ro TUIbI: UKJINYECKUe, aunkindyeckue. KapOouukinnyeckue U reTepoluKINYECKUEe CKENETHI.
Bunel cBsizeld B MOJIEKY/Iax OPraHMYeCKUX BEIECTB: OJWHApHBIE, JIBOMHBIE, TPOWHBIE.
M3MeHeHne PHEPruM CBSI3€d MEXKIy aTOMaMM yriepoa IpU YBEIWYEHHH KPAaTHOCTU CBS3H.
HacplleHHble ¥ HEHACHIIIEHHBIE COEIMHEHNS.

DneKkmponHoe cmpoeHue U Xumuieckue ceéa3u amoma yenepooa. I'ubpunnuszanusi opouraneii, ee
THIIBI JUISL OPTaHHYECKHX COEIMHEHHIT: SP°, Sp2, Sp. OBpasoBaHme o- M T-CBSI3CH B MOJEKYIIax
OPraHUYECKUX COEMHEHHII.
OcHogHble NONOXNCEeHUsT CMPYKMYPHOU Meopuu Op2aHUu4YecKux coeOuHeHutl. XUMUYECKoe
ctpoenue. CtpykrypHas ¢opmyna. CTpykTypHas U MpOCTpaHCTBeHHas u3oMmepus. M3zomepus
yriaepogHoro  ckemera. M3omepus nonoxenus.  MexkinaccoBasg — u3oMmepus.  Bunel
IIPOCTPAHCTBEHHOM n3omepun. Ontudeckas nzomepus. ONTHYECKUE aHTUNObI. XUPAIbHOCTD.
XupanabHble U axupajibHble MOJIEKYIbI. ['eomeTpuueckas usomepus (yuc-, mpanc-u3oMepus).
T'omonozcus. I'omonozu. I'oMonorndeckasl pa3HOCTb. I OMOJIOrH4eCKUe PsblL.

OnektponHbie 3¢ dekTel. CrocoObl 3amucell peakiuid B opraHmdeckor xumuu. Cxema u
ypaBHEHHUE. Y CJIOBUS NMpoBeAeHUs peaknuii. Kimaccudukaiums peakiuii OpraHudecKruX BEIIeCTB
[0 CTPYKTYpPHOMY IIpHU3HAKY: 3aMElIEHHE, NPHUCOECIUHEHNE, OTIIEIUIeHuEe. MeXaHnu3Mbl



peakmuii. CriocoObI pa3peiBa CBSI3HM yriiepoa-yriiepoa. CBOOOIHBIE paauKallbl, HyKJICOMUIbI 1
AIIEKTPODUIIBI.

Knaccugpukayus opeanuueckux eewjecmé u peaxyuu. OCHOBHBIE KIJIACChl OPraHHUYECKUX
coequnenuii. Knaccudukanus opraHM4eckux COEIMHEHHH MO (DYHKIIMOHAJIBHBIM TPYIIAM.
DNEKTPOHHOE CTPOEHHE OPraHMYECKUX BElleCcTB. B3auMHoOe BiIMSHNME aTOMOB U TPYIII aTOMOB.
NunykTuBHBINA 1 Me30oMepHbIi 3¢ dekTrl. [IpencraBienne o pe3oHaHce.

Homenxnamypa opeanuyeckux eewgecma. MexxaynapoHas (CUCTeMaTU4YeCKasi) HOMEHKIATypa
OpraHMYECKUX BEIIECTB, €€ MNpUHIUNBL. PamuonanbHas HoMeHkiaTypa. OKHCIIeHHE H
BOCCTAHOBJICHHE B OPraHUYECKOU XHUMHUH.

JemoncTpanuu. 1. Mojenu opraHuyecKuxX MOJICKYJL.

KountpoasHnas padora Ne 2 o teme: "OCHOBHBIEC IOHATHS OPraHUYECKOM XUMUU"

Tema 3. YrueBoaopoasbl (42 4.)

Anxanvl. CtpoeHue mMonekynbl MeTana. [lonstue o koHpopmanmsx. OOmas xapakTepucTHuKa
Kjacca, (QU3MYECKUEe U XUMHYECKHE CBOWCTBAa (TOpEeHHE, KaTalluTUYEeCKOE OKHUCIICHHE,
raJIorTeHUPOBaHUE, HUTPOBAHHE, KPEKHUHT, MUPOJIN3). MexaHH3M peakluHu XJIOPUPOBAHUS
MeTaHa. Aukanbl B npupoje. CHHTETHYECKHE CHOCOOBI MOJIy4eHHs allkaHOB. MeToibl
MOJIyYeHUs aJIKaHOB U3 AJIKWIITAIIOTeHU 0B (peakius Bropia), nekapOoKkcuIupoBaHueM cojei
KapOOHOBBIX KHCJIOT M 3JIEKTPOJM30M PACTBOPOB COJel KapOOHOBBIX KUCIOT. [IprmeneHue
AJIKaHOB.

Luxknoankanvl. OOImass xapakTepuUCTUKa Kiacca, (uanyeckue cBoWcTBa. Buabl uzomepumu.
HamnpsbxenHble U HEHaAIpsHKEHHBIE ITUKIBI. XUMHUYECKHE CBOMCTBA LMKJIONponaHa (TOpeHwue,
TUAPUPOBaHUE, IMPHUCOSAMHEHHE TajJOreHOB, TajJOT€HOBOJOPOJOB, BOABI) W IMKJIOTeKCaHa
(ropenue, xJopupoBaHue, HHUTpoBaHHe). [lomydyeHne IMKIOAIKAaHOB U3 QJIKaHOB U
JUTaJIOTeHAIKAHOB.

Anxenvr. OOmas xapaktepucTuka kiacca. CTpoeHue MOJeKynsl dTHieHa. Duszmdeckue
CBOMCTBa alIkeHOB. ['eoMmeTpuyeckas M30MepHUsl aJKEHOB. XUMHUYECKHE CBOMICTBA aJKEHOB.
Peakniuu mnpucoeaMHEHUsT 1O KpaTHOW CBSI3M — TUAPUPOBAHME, TaJOT€HHUPOBAHUE,
rujporajoreHupoBanue, ruaparanus. [Ipasuio MapkoBHMKOBa M €ro OOBSICHEHHE C TOYKHU
3peHus 3JIEKTPOHHOM Teopuu. BzaumoseiicTBue aJkeHOB ¢ OpOMOM M XJIOPOM B ra3oBoil ¢aze
wii Ha cBeTy. OKHUCIIEHHE alKeHOB (TOpEHHE, OKHCIEHUE KHCIOPOJAOM B TNPUCYTCTBUU
XJIOpUJIa MauIaaus, Mo AecTBUEM cepedpa, OKUCICHHE TOPSIYUM TOJKUCICHHBIM PaCTBOPOM
nepMaHraHata kanus, okucieHwe mno Baruepy). Ilomumepusanus. IlomydeHue aiakeHOB U3
AJKaHOB, AKUJITAIOTEHUIOB U JUTalloreHaJIKaHOB. [[pruMeHeHune 3TuiieHa U MpoINUiIeHa.
Anxaduensi. Knaccudukaius AUEHOBBIX yriieBogopoaoB. ConpshkeHHbIe AUeHbl. Duznueckue
¥ XUMHYECKHE CBOMCTBA NUBUHWIA U u3ompeHa. 1,2- u 1,4-npucoequnenue. [lonumepuzamms.
Kayuyku. Bynkanuszamus kaydykoB. Pesuna u 30ouut. CunTe3 OyraaueHa u3 OyTaHa u
ATaHoJMA.

Anxunvr. OOmas xapaktepuctuka. CTpoeHHE MOJEKynbl anetuieHa. Ddusuwyeckue u
XMMUYECKHE CBOMCTBA QJKWHOB. Peakuuyu NpHCOEIUHEHHUS TalIO€HOB, T'aJIOT€HOBOJIOPOIOB,
Boabl. ['mapupoBanue. Tpumepuzauuss ¥ Aumepusanus aimeTwieHa. KuciaoTHele cBOHCTBa
AJIKUHOB C KOHIIEBOM TpOMHOH CBsI3bt0. OKUCIIEHUE aJTKMHOB PAaCTBOPOM IEpMaHraHaTa Kajusl.
[Tpumenenue anetmiena. KapOuaaeiii MeTo1 momyueHus aneruieHa. [luponus merana. CunTes
AIKUHOB AJIKUJIMPOBAHUEM ALIETUIIN/IOB.

Apenot. Tlonstue o6 apomaruunoctu. [IpaBuno Xiokkens. BeH301 — CTpoeHHE MOJEKYIIbI,
¢usnueckue cpoictBa. ['omonoruueckui psan Oenzona. Mzomepus nusamenieHHbIX OEH30J10B
Ha mpuMepe KcujojioB. Peakuuu 3amemieHuss B O€H30JIbHOM siipe (TaJIOT€HHPOBAHHE,



HUTpPOBaHHUE, AaJIKWINpoBaHue). Peaknum mnpucoenuHeHus K OeH30iy (THIPUPOBAHHME,
xjopupoBanre Ha cBery). OcoOeHHOCTH XuUMUU ankuibeH3zonoB. [IpaBwia opueHTaruu
3aMeCTUTENEd B peakLusax 3aMmelleHus. bpomupoBaHue U HUTpoBaHUE Toayosa. OKHUCIEHHE
QIKWJIOCH30JI0B PACTBOPOM IE€pPMaHTaHaTa Kauus. [ ajoreHupoBaHHe alKWIOCH30J0B B
OokoByto 1emnb. Peakius Bropiia—®urTrHra Kak MeToj] cuHTe3a ankuiadeHn3010B. CTUPOI Kak
pUMep HeNpeesIbHOTO ApOMATUYECKOTO COSAMHEHHUS.

Ilpupoonvie ucmoynuku yeneeo0opodos. IIpupoaHbIi U MOMYTHBIN HEPTIHBIE ra3bl, UX COCTaB,
ucnons3oBanue. Hedtp kak cmech yriaeBomopozoB. IlepBuunasi u BTopuyHasi nepepaboTKa
Hetu. Pupopmunr. KameHHBIH yroib.

l'anocenonpoussoonvie  Peaknuu 3aMelleHMs] TajoreHa Ha THAPOKCWI, HUTPOrpyMIy,
nua”orpynny. JlelicTBue Ha rajJoreHIpoOM3BOJHbIE BOJAHOIO U CIMPTOBOIO PacTBOpa IIEIOYH.
CpaBHeHUE PEAKIMOHHON CIIOCOOHOCTH AQIIKWII-, BHHWI-, (EHWI- W OCH3WITaJIOTCHH]IOB.
Hcnonp30BaHrWEe TallOTeH MPOU3BOMHBIX B OBITY, TEXHWKE W B cHHTe3e. lloHsaTHe o
MarHMMOpPraHu4ecknx coenuHeHusx. [lodydeHune ankaHOB BOCCTAHOBJICHHEM MOJAIKaHOB.
MarnuiiopraHn4eckue CoeIMHEHUsI.

JdeMoHcTpanmnm.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'openue MeTaHa, STUJIEHA, alleTUIICHA.

3. OTHolIEHHE MeTaHa, 3TUJICHA, alleTUIeHa U OEeH30Ja K pacTBOpaM IepMaHraHaTa Kajius U
OpoMHOH BOJIE.

4. Oxucnenue ToJiyojia pacCTBOPOM NEpMaHTaHaTa Kajusl.

5. llonyyeHue TUIIEHA peakluel AeTuApaTallii dTaHoJa, alleTHIIeHa —THAPOIU30M KapOuaa
KaJbIHUs.

6. Ilonyyenue ctuposia AenoIUMepU3alMeld MOJUCTHPONIAa M UCHBITAHUE €r0 OTHOIICHUS K
pacTBOpy MepMaHraHaTa Kajus.

JlaboparopHblie onbITbl. CocTaBieHnE MOJIENIEl MOJIEKYIT allkaHOB. B3anmoielicTBre ajikaHOB
¢ 6pomom. CocTaBiieHUE MOJIeTIEH MOJIEKYJT HEMPEACIbHBIX COSTUHEHUN.

IIpakTuyeckas pa6ora Ne 2. CoctaBieHne MoJieNiel MOJIEKYJI YTJIEBOIOPOIOB.
IIpakTuyeckas padora Ne 3. [lonydyeHne 3TUIeHA U OTBITHI C HAM.

Koutpoabnas padora Ne 2 o teme «YTI€BOAOPOIBI».

Tema 4. Kuciaopoacoaep:xkamme opranundeckne coennuenus (30 4.)

Cnupmu. HoMmeHknaTypa M H30Mepus CHUPTOB. TOKCHUYECKOE MACHCTBUE HA OPraHU3M
MeTaHona M JTaHona. Dusznyeckue CBOICTBA MPEAENbHBIX OJHOATOMHBIX CIHPTOB.
XVMHUYECKUE CBOMCTBA CIIUPTOB (KUCIOTHBIE CBOWCTBA, PEAKIIMK 3aMEIIeHUs] THAPOKCHIBHOM
TPYIIIBI Ha TAJOTeH, MEXXMOJEKYJISIpHAs U BHYTPUMOJICKYJIIpHAs JETHApaTaIvs, OKUCICHUE,
peaKIMy YriaeBOJAOPOJHOTO paauKana). AJNKOTONSATHL. [UAponn3, aJkwiMpoBaHUE (CHHTE3
npocTeIX 3pupoB mo Bunbsmcony). IIpomblnieHHbId cuHTE3 MeTaHoja. MHOroaTOMHBIE
CIIUPTHL. DTUJICHTIIMKOIb W TJIMIIEPUH, WX (U3HYECKHE U XUMHYEeCKue cBoiicTBa. CHHTE3
JUOKCAaHA W3 HJTWICHIHMKONS. TOKCHMYHOCTh ATHIEHIIMKONsA. KadecTBeHHas peakius Ha
MHOT0aTOMHBIE CUPTHI. [IpocThie Ahuphl Kak U30MEPHI MPEAECTBHBIX OJJHOATOMHBIX CIIUPTOB.
CpaBHeHue MX (PU3UYECKMX M XUMHUYECKHX CBOWCTB CO CHHpTaMu. Peakuus paciieruieHus
IPOCTHIX APUPOB HOIOBOJOPOIIOM.

@enonvt Homenkiiatypa u nzomepusi. Bzanmaoe BiausiHAE TPy aTOMOB Ha TipuMmepe (eHoa.
®dusnyeckue U XUMUYECKHE CBOMCTBA (peHona u Kpe3osoB. KucinoTrHbie cBoiicTBa (hEHOIOB B
CpPaBHEHMM cO cnupTamMu. Peakiuu 3amerieHuss B OEH30JbHOM KOJbIE (TaJIOT€HHPOBAHUE,
HutpoBanue). Oxucnenue ¢penonon. KadecrBennsie peakuun Ha GpeHou. [Ipumenenue dhenona.



Kapbonunvhvie coedunenus. DNEKTPOHHOE CTPOCHHE KapOOHWIBLHOW TPYMIbl. AJbACTUIIBI U
KeToHbl. du3nuecKue cBoicTBa GopMasbaeruia, aueTaabAeruia, anerona. [lonamue o kemo-
EHONIbHOU maymomepuu KapOoHUIbHbIX coeouHeHul. Peakiiun nprucoeIMHeH s BOBI, CIIUPTOB,
[IUAaHOBOJIOpOJa W ruapocyiabpura Harpus. CpaBHEHHE pPEAKIMOHHOW CIIOCOOHOCTH
aJbJIETU/IOB U KETOHOB B PEAKLMIX NMPUCOECAUHEHMs. Peakiuu 3aMmeleHuss aToMOB BOJOpO/ia
IpU O-yTJIepoAHOM artome Ha rainoreH. [lomumepuzanus dopmanbaeruaa M aneTalbIeTUa.
CuHTe3 CIUPTOB B3aUMOJCWCTBUEM KapOOHWIBHBIX COEIMHEHUI ¢ peakTHBOM ['puHbspa.
Oxucnenne KapOOHWIBHBIX coequHeHHi. CpaBHEHHE OKHUCIICHHUS ajlbJETHJI0B U KETOHOB.
BoccranoBnenne KapOOHWJIBHBIX COEIWHEHUH B cOUpPTh.. KadecTBeHHbIE peakuu Ha
QIBJETUAHYIO Tpynny. Peaknum anbJoibHO - KPOTOHOBOM KoHaeHcamuu. OcoOEHHOCTH
dopmanbaeruaa. Peakuus hopmansaeruaa ¢ heHoom.

Kapbonosvie kuciomel. INEKTPOHHOE CTPOCHHE KapOOKCHIBHOW rpynmbl. ['oMoormueckuid
psA IpEleNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. dusnueckue cBoilcTBa KapOOHOBBIX
KHCJIOT Ha IPUMEpPE MYpPaBbUHOM, YKCYCHOM, MPONMOHOBOM, MAJIbMUTHHOBOW M CTE€ApUHOBOM
KUCTIOT. XHMMHUYECKHE CBOWCTBA KAapOOHOBBIX KHUCIOT. KHCIOTHBIE CBOICTBA (M3MEHEHHE
OKpacKM HWHJMKATOPOB, pEAKIMU C AaKTUBHBIMU METaJUIaMH, OCHOBHBIMH OKCHJIAMH,
OCHOBaHUSMH, COJsIMH). M3MeHeHue cuiibl KapOOHOBBIX KHUCIIOT MPH BBEICHUU JOHOPHBIX U
aKLIENTOPHBIX 3aMecTuTenell. B3aumopeiicTBue KapOOHOBBIX KHMCIOT CO CIMpPTaMH (peakuus
srepudukanun). ['amoreHnpoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO memb. OcoOeHHOCTH
MypaBbUHON KHCJIOTHL. BakHelue npencTaBuUTeNu Kiacca KapOOHOBBIX KHCIOT M HX
npuMeHeHue. lloydeHne MypaBBHHOM M YKCYCHOM KHCJIOT B IPOMBIIIJIEHHOCTH. Bricmue
kapOoHoBble KuUCIOTHL. [l[aBeneBas KucioTa Kak MpeICTaBUTENb AUKAPOOHOBBIX KHCIIOT.
[IpencraBienne o HEMpeIeIbHBIX U apoMaTHUeCKux Kuciaorax. OcoOEHHOCTH UX CTPOCHHS U
CBOICTB. 3HaUeHHE KapOOHOBBIX KUCIIOT.

DyuKYUuoOHaANbHLIE NPOU3BOOHLIE KapOOHO8bIX Kuciom. llomydeHue XJIOpPaHTUAPUIOB U
aHTUAPUAOB KHCIOT, UX Tuaponu3. IlomydeHue CclHOXKHBIX 3(QUPOB C HCIOIB30BaHUEM
XJIOPAHTUAPUIOB U aHTUIPUIOB KUCIOT. CloxkHbIE A3(UPBI KaK U30MEphl KapOOHOBBIX KHCIOT.
CpaBHeHue (HU3MUECKHUX CBOMCTB M PEAKIMOHHOW CIIOCOOHOCTU CJOXHBIX 3(QUPOB H
M30MEPHBIX UM KapOOHOBBIX KHCJIOT. ['Maponu3 ciaoxxHbIX 3QupoB. CHHTE3 CIOXKHBIX d(PUpOB
denonoB. CnoxHbie 3GUPHl HEOpraHuyeckux KuciaoT. Hurtpormunepun. Amunabl. Conu
KapOOHOBBIX KHCIIOT, MX TEPMHUYECKOE pa3JoKEeHHe B NPUCYTCTBUM Inenouyd. CuHTe3
KapOOHMJIBHBIX COEMHEHUI pa3ioKeHUEM KallbIIUEBbIX COJIeH KapOOHOBBIX KUCIIOT.
JleMoHCTpALUK.

. B3aumoeicTBue HaTpus C 3TaHOJIOM.

. OKucneHue 3TaHoia OKCHJIOM MEJIH.

. 'openne sTanona.

. B3aumoneiictBue mpem - 6yTUIOBOTO CIUPTA C COJISTHOM KUCIOTOM.

. KauecTBeHHas peakiiis Ha MHOTOAaTOMHbBIE CITUPTHI.

. KauecTBenHble peakiiu Ha EHOIBI.

. Onpenenenue aabAEruA0B IIPU MOMOIIM KaYECTBEHHBIX PEaKILUi.

. Okucnenue anpJernoB NepMaHraHaTOM KaJlusl.

. I[Tonmyyenue cnoxHbIX 3(hUpOB.
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JlaGopaTopHbIie ONbITHI.

5. CBoiicTBa 3TUIIOBOTO CIIUPTA.

6. CBolicTBa TIUIEpUHA.

7. CoiicTBa peHona. KauecTBeHHbIe peakiuu Ha (EHOIBI.



8. CpoiicTBa opmManHa.

9. CBolicTBa YKCYCHOM KHCIIOTBI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTnyeckas padora Ne 4. [loxydyenue OpomdTaHa.

IIpakTyeckas padora Ne S. [lonydeHue aneroHa.

IpakTnyeckas padora Ne 6. [losryyeHrue ykCyCHOM KUCIIOTBHI.

IpakTnyeckas padora Ne 7. [lonyyenue stuinaierara.

IpakTnyeckass padora Ne 8. Pemenue skcrnepUMEHTaIbHBIX 3a7a4 IO  TEME:
«Kucnopoacoaep:xaiire opraHnyecKue BEeIIeCTBay.

KonTpouabsnas padora Ne3 o reme «Kucnopoacoaepxaiiye opraHuuecKie BELIECTBAY.

Tema 5. A30T- u cepocoaep:xamue coexunenus (17 4.)

Humpocoeounenus. DNeKTPOHHOE CTPOEHME HUTpOrpymmbl. IloaydeHue HUTPOCOEAMHEHUH.
B3priBuarsie BemecTna.

Amunvi. 3omepusi amuHOB. llepBuuHbIe, BTOPUYHBIE M TpPETUYHbIE aMHUHBL. DU3NUYECKHE
CBOMCTBA MPOCTEUIINX aMHUHOB. AMUHBI KaK OpraHudeckue ocHOBaHMs. COoJu aJIKMJIAMMOHHSL.
ANKWINPOBAaHME U aUWIMPOBAHME AaMHUHOB. Peakuuu aMHHOB C a30THCTOM KHCIIOTOM.
ApomaTuueckue aMuHbl. AHWIMH. B3auMHOe BiIMsIHUE TPy aTOMOB B MOJIEKYJE aHWJIMHA.
XUMHYECKUE CBOMCTBA aHWJIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMM 3aMEIICHHS B apOMAaTHUYECKOE
AP0, OKUCIICHHE, anuwimpoBanue). Jluasocoenauuenus. [lomydeHue aMHHOB M3 CIHPTOB H
HuTpocoeauHeHuil. Ilpumenenue anunnna. Cepoopranuueckue coequHenus. [Ipencrasienue
0 CEpOOpPraHMYeCKHX coeauHeHUsiX. OCOOCHHOCTH WX CTPOSHHS M CBOMCTB. 3HaueHHE
CEpPOOPraHUYECKUX COCIUHEHUM.

l'emepoyuknvr.  @ypaH W NUPPOJ KaK NPEICTABUTENN MATUWICHHBIX TI'€TEPOLUKIIOB.
DJIEKTPOHHOE CTpOEHUE MOJIeKysbl nuppoia. Kucnorusle cBoiicTBa nupposa. [Iupuaun kak
MPEACTABUTEND IIECTUWICHHBIX I'€TEPOLMKIIOB. DIEKTPOHHOE CTPOEHUE MOJIEKYIbl TUPUANHA.
OCHOBHBIE CBOWMCTBa MNUPUANHA, PEAKIUU 3aMEIICHUS C apOMATHUYECKUM  SJIPOM.
[IpeacraBnenne 00 wuMHAa30Jie, MHUPUIUHE, TypUHE, IYPHUHOBBIX M MUPUMHUIUHOBBIX
OCHOBaHUSIX.

JdemMoHCcTpaumu.

1. OcHOBHBIE CBOWICTBA aMHUHOB.

2. KauecTBeHHBIE peaKIIMU HA aHWJIHH.

3. AHUJIMHOBBIE KPAaCUTEIIH.

4. O6pa31ibl reTepOLMKINYECKUX COSTUHEHHH.

JlabopaTropHblie onbIThbl. KauecTBEHHbIE peakuy HA aHUJIMH.

IIpakTuyeckas paGora Ne9. PemeHue oSKCHepUMEHTalIbHBIX  33dad IO  TEMe
«A30TcozepKallue OPraHuYECKUe BEIIECTBAY.

Tema 6. Buosioruyeckn akTuBHbIe BelecTna (30 4.)

Kupol KaK CIIOXKHBIE 3QUPHI TIMLIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. OMBUIEHHE KUPOB.
['unporenusanus >kupoB. Mblla KaKk COJIM BBICIIUX KapOOHOBBIX KHCIIOT.

Veneoowi. MoHno- u aucaxapuabl. OyHKIUK yrieBoAoB. buonorunyeckas poib yrieBOAOB.
['moko3a — (¢u3MYecKue CBONCTBA, JUHEWHAsS U HUKIWYecKas (Gopmbl. Peakiuu TIIIOKO3BI
(oKHCTIeHHE a30THOM KHUCIOTOW, BOCCTAHOBIICHHWE B IIECTHATOMHBIN CIUPT), KaYECTBEHHBIE
peaknuu Ha TIOKo3y. bpoxkenue rtmoko3bl. dDpykTo3za Kak W30Mep TIOKO3bl. Pubo3a u
ne3zokcupubosa. [lonarue o rmmko3ugax.

Hucaxapuowi. Caxapo3a Kak IpeJcTaBUTEIb HEBOCCTaHABIMBAIOLINX AKUcaxapuoB. ManbTo3a
W JIaKTO03a, 1euioomno3a. ['naponus nucaxapunos. [lomydeHune caxapa u3 caxapHOW CBEKJIBI.



Ionucaxapuovr Kpaxman, TJIHMKOTEH, IeuToiio3a. KauecTBeHHas peakius Ha Kpaxmall.
I'maponus nonmcaxapuuos.

Hyxkneunosvie kucromelr. Hykneo3unsl. Hykneotuasl. HykienHoBbIe KMUCIOTBI KaK MPUPOIHBIC
nosumepsl. Ctpoenue JJHK n PHK. I'nponaun3 HyKJI€HHOBBIX KUCIIOT.

Amunoxuciomsl Kak amM(pOTEpHBIC COCAWHCHHS. Peakiuum ¢ KHUCIOTaMd U OCHOBAHHSIMH.
O6pa3zoBanue ciaoxHbIX 3pupoB. [lentunpl. [lenTuanas cBs3b. AMUIHBIN XapaKkTep NENTHIHON
CBsA3U. [ 'UIponu3 nenTuos.

benku. TlepBuyHasi, BTOpHUHAs U TPETUYHAs CTPYKTYphl OenkoB. KauecTBeHHbIE peakiuy Ha
OeIKy.

JemMoHCTpanmu.

1. PacTBOpUMOCTH yrieBOAOB B BOJIE U STAHOJIE.

2. KauecTBeHHBIE pEaKIIMU Ha TIIOKO3Y.

3. OOpa31ibl aMUHOKHUCIIOT.

JlaGopaTopHble ONBITHI.

11. CpoiictBa rmoko3bl. KauecTBeHHass peakuusi Ha Iioko3y. OmnpeneneHue Kpaxmaia B
MPOJIYKTaX MUTAHUS.

12. IIBeTHBIE peaKIuu OCIIKOB.

IIpakTnyeckas padora Ne 10. IlpuroroBneHrue pacTBOpOB OEJIKOB U MU3yYEHUE UX CBOMCTB.
IIpakTnyeckass padora Ne 11. Pemenne sKCepUMEHTANBHBIX 3a/a4 Ha WACHTU(PHUKAIHIO
OPraHUYECKUX COCTUHEHUIN
Kontposbnasi padora Ne 5 mo temam «A3zoTcolepkaniye U OHOJOTUYECKH aKTHUBHBIC
OpraHUYECKUE BEILIECTBAY.
Tema 7. CuHTeTHYECKHE BHICOKOMOJIEKY ISIPHbIE coequHeHus (8 4.)
[TonsiTie O BBICOKOMOJIEKYJISIDHBIX BemiecTBax. [lonmMepusanus M NOJMKOHAEHCALUS Kak
METO/IbI CO3JaHMsI TOJTMMEPOB. DIIACTOMEPBHI.
[Tpuponubiii u cunHrermueckuit kayuyk. Comnonumepusanus. CoBpeMeHHBbIE IUIACTUKU
(monuaTUIIEH, HOJIUIIPOITUIIEH, MOJIUCTUPOIL, MOJINBUHUJIXJIOPUI, ¢Topomacr,
noymdTUIIeHTEeped TaIaT, akpuii- OyTaaueH- CTUPOIbHBIN MIACTUK, TOJTUKAPOOHATHI).
[IpupoaHbie U CHHTETHYECKHE BOJIOKHA (0030D).
JMemoncrpanmuu. 1. OOpasnsl mnactukoB. 2. Komnekuus BonokoH. 3. [lommukoHaeHcarwst
ATUJICHIJIUKOJIA € Tepe(TaneBoil KUCIOTOM.
JlabopaTopubie onbIThbl. 13. OTHOLIEHHE CHUHTETUYECKMX BOJOKOH K PacTBOpaM KHCIOT U
IeJI0Y€ei.
IIpakTuyeckas padora Ne 10. Pacio3HaBaHue M1aCTUKOB.
IIpakTuyeckas padora Ne 11. Pacno3HaBaHue BOJOKOH.

Conep:xanue pa3aesnoB U TeM yuyeOHoro npeamera " Xumus'"
11 kaacce (5 4 B Heneato, Becero 170 4.)
Tema 1. HemeTtamasl (50 4.)
Knaccughuxkayus neopeanuveckux geujecms. JneMeHTbl METAIIIbI U HEMETAJUIBI U UX TOJI0KEHUE
B [Iepnoanueckoii cucreme.
Booopoo. Tlonydyenue, ¢usumueckue M XMMHUYECKHE CBOMCTBa (peakuuu C MeTallaMH U
HeMeTaJllIaMH, BOCCTaHOBJIEHHE OKCUI0B U coiieit). ['unpuabl. TormBHbBIE 37IEMEHTHI.
l'anozcenvi. OOmHIasi xapakTepUCTHKA MOATPYMIbl. PU3NYECKHUE CBONWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH HM3MEHEHUS! OKUCIMTEIbHOW aKTHMBHOCTU TaJIOTEHOB B COOTBETCTBUU C HX
MOJIO)KEHHEM B mepuoauueckoi Tabmune. [lopsiok BBITECHEHMsI TaJOr€HOB W3 pPacTBOPOB



rasioreHn1oB. OcoOeHHOCTH XUMHUU (TOopa. XJIOp — TMOJyYeHHE B IPOMBIIUIEHHOCTH U
naboparopuu, peakiuu ¢ MeTaUlaMd W HeMeTaliaMHu. BsaumopeiicTBue Xxjopa ¢ BOAOH U
pactBopamu 1enoueil. Kucnopoauslie coeinHeHus xjopa. [ MmoxiopuTel, X1opat U nepxaopaTsl
KaK TUNUYHBbIE okuciauTenan. OcoOeHHocTH XxumuM Opoma M Mona. KauecTBeHHast peakiusi Ha
ion. ['anoeeno6000podvl — TONy4YEeHUE, KUCIOTHBIE U BOCCTAaHOBHUTENIbHbIE CBoWcTBA. ColsiHas
KHCTI0Ta U ee coyid. KauecTBeHHbIE peakliuy Ha TaJOreHU I - HOHBI.

Dnemenmul nooepynnul kuciopooa. OOIas XxapakTepucTUKa MOArpynnsl. Gu3ndeckue cBONCTBa
mpocThIX BemecTB. O30H Kak ayioTporHas Mogudukanus kuciopozaa. [lomyuenue ozona. O3o0H
Kak okuciutenb. [lo3uTuBHas M HeraTHBHas POJib O30HA B OKpyKarouleil cpene. CpaBHeHHE
CBOMCTB 0O30Ha M Kuciopona. Boma u mepokcuJ BOJOpOAa KaK BOJOPOJHBIE COEIMHEHUS
KHCIIOpOJla — CpaBHEHME CBOMCTB. Ilepokcua BOopojia Kak OKHUCIUTENb U BOCCTaHOBUTEIID.
ITepoxcuasl METAJLIIOB.
Cepa u eé coeounenus. Annotrponusi cepbl. DU3HMUECKHE U XUMHUYECKHE CBOWCTBA CEpbI
(B3auMoOJIeHiCTBME C MeTalllaMu, KHCIOPOJ0M, BOJAOPOIOM, PACTBOpPaMH IIeNouei, KUCIOTaMu-
okucnurensimMu). CepoBoOpOa — TMOJNIy4YEHHE, KUCIOTHBIE U BOCCTAHOBUTENBHBIE CBOWCTBA.
Cynbduapl. CepHUCTBIA Ta3 Kak KUCIOTHBIM okcua. OKUCIUTETbHbIE U BOCCTAHOBUTEIILHBIE
CBOIicTBa cepHUCTOrO rasa. [lomyueHue cepHUCTOro raza B MPOMBILIUIEHHOCTH U JTaOOPaTOPHH.
Cepuucras kucinora u ee cond. Cepblii anruapupn. Cepnas kuciora. (CBoiicTBa
KOHLEHTPUPOBAHHOMN U pa30aBiIeHHON CEpHOI KUCIOTHL. JlelicTBUEe KOHLEHTPUPOBAHHON CEPHOI
KHCJIOTHI Ha caxap, MEeTaJlIbl, HEeMETaJUIbI, Cyab(puabl. TepMudeckas yCTOWIHBOCTh CyNb(aToB.
KavecTBeHHast peakiys Ha CEPHYIO KUCIIOTY U €€ cosii. TrocepHast KUCIOTa U THOCYIb(AaThI.
Azom u ezco coeduHenus. DIEMEHTHl MOATPYNHNbl a30Ta. OO0IIas xapaKTepUCTHKA MOATPYIIIHI.
Ousnyeckue CBOWMCTBa MPOCThIX BemiecTB. CTpoeHwe MoOJeKynbl a3oTa. Dusznueckue u
XUMHUYECKHE CBOMCTBA a30Ta. [lonydyenue a3ora B MPOMBIIIIEHHOCTH U JabopaTtopuu. HUTpusl.
AMMHaK — ero nojay4deHue, Gu3ndeckue U XuMuueckue cBoiictBa. OCHOBHBIE CBOMCTBA BOAHBIX
pactBopoB ammuaka. Conn amMmoHus. IloBeneHue coneif aMMOHHUS TpU HarpeBaHUHM. AMMHAK
KaK BoccTaHoBuUTeNb. [IpuMenenne ammuaka. OKCHJIbI a30Ta, UX MOJIydeHUE U cBoicTBa. OKCu
azora(l). Oxucnenme oxcuma aszora(ll) kucmopomom. umepuszanus okcuaa azota(lV).
A3oTucTas KUCI0Ta U ee cosid. HUTpUTHI KaK OKMCIUTENN U BOCCTAHOBUTENIU. A30THAsI KUCIIOTa
— (Qusnyeckue M XUMHUYECKHE CBOMCTBA, MoiydeHue. OTHOLIEHUE a30THON KHUCIOTHl K
MeTajulaM M HeMeTa/slaM. 3aBUCHUMOCTb IMPOJYKTa BOCCTAHOBJIEHUS a30THOM KHCIIOTBI OT
AKTUBHOCTH METaJlyla U KOHLIEHTPAIIMH KUCIOThL. TepMudeckas ycTOMYMBOCTh HUTPATOB.
Docgop u eco coedunenus Annorponus Gocdopa. Xumudeckue cBoiictBa pochopa (peakuuu c
KHCJIOPO/IOM, TaJlOTeHaMH, METaJIaMHU, CJIOXHBIMH BELIECTBAMHU-OKHCIUTEISIMHU, ILEI0YaMH).
[Tonyuenue wu mnpumenenue ¢ocdopa. Docopubiii anrugpun. OptodochopHas u
MetadochopHas kucimoTel U ux conr. KadectBeHHas peakius Ha opTodocdaThl. Paznoxenue
oprodochopHoit kucnoTel. [Tupodochopnas kucnmora u nmupodocdarsl. Dochuast. Dochun.
Xnopuasr hochopa. Oxcua dochopa(lll), pochopucras kucnora u ee Com.

Venepoo. Annotponus yriepona. CpaBHeHHE CTpPOEHHMsl M CBOWCTB Tpadura U anMasa.
OynnepeH Kak HoBas MojekyisipHas ¢opma yriaepona. I'paden kak MoHocnol rpadwura.
VYraeponHele HAaHOTPYOKH. VYTOJIb. AKTHUBHPOBAHHBIA yrojb. AjcopOuus. XuMHUYecKHe
cBoiictBa yrnsa. KapOuapl. ['maponus kapbupa kaneluss ¥ kapbuna amoMuHus. KapOuast
MEPEXO/IHbIX METAJUIOB KakK CBEpXIpouHble Marepuanbl. Okcuasl yriepona. OOpas3oBaHue
yrapHoOro ra3a IpH HEMOJHOM CTOpaHHMU YIJIA. YTOJb M yrapHbIl ra3 Kak BOCCTaHOBHUTEIU.
Peakmus yrapHoro rasa c¢ pacriaBamu mienodeit. Cuare3 popMuaToB U OKCaaaToB. Y TJICKUCIIBIN
ra3. YroibHas KUcoTa U ee conu. [loBeienne cpefHuX 1 KUCIBbIX KapOOHATOB MPHU HarpEeBaHUU.



Kpemnuu. CpolicTBa mpoCTOro BelIeCTBA. Peakuuu ¢ XJIOpOM, KHCIOPOAOM, PacTBOpAMH
niesnoyeit. Okcuj KpeMHusl B IpUpojie U TexHuke. KpemHueBbie KUciaoThl U ux coiu. ['maponus
cuukaToB. CunaH — BOJOPOJIHOE COEAMHEHUE KPEMHMUSL.

b o p. Okcup 6opa. bopnas kuciora u ee conu. bypa.

JemMoHCTpanmu.

1. 'openue Bogopona. 2. Ilonydenue xiaopa (onsIT B mpodupke). 3. OnbITel ¢ OPOMHON BOJOM.
4. OkucnuTeNnbHbIE CBOMCTBA pacTBOpa runoxjopura Hatpus. 5. [lnaBnenue cepol. 6. ['opeHne
ceppl B Kucioponae. 7. BzaummopeiictBue kene3a ¢ cepoil. 8. I'opeHue cepoBopopopa. 9.
Ocaxnenue cynbbhuaoB. 10. CoiictBa cepHucroro raza. 11. JleiicTBue KOHIIEHTPUPOBAHHON
CEepHOM KHUCIOTHI Ha Meab M caxaposy. 12. PactBopenue ammmaka B Bojae. 13. OcHOBHbIE
cBoMcTBa pacTBopa amMmuaka. 14. Karanutuueckoe okucinenue ammuaka. 15. [lonyuenue okcuaa
azorta(ll) u ero oxucnenue Ha Bo3ayxe. 16. JlelicTBue a30THOM KUCIOTHI HA Menb. 17. ['openue
docdopa B kucinopozae. 18. Ilpespamienne kpacHoro ¢ochopa B Oenblii U €ro CBEYCHHE B
temHote. 19. BzaumopeiictBue docdoproro anruapuna c¢ Bomoil. 20. OOpasubl rpadura,
anmasa, kpeMHus. 21. 'openue yrapHoro raza. 22. TyllieHue IJIaMEHU YIJIEKUCIBIM ra3oM. 23.
Pasnoxxenue mpamopa.

JlaGopaTropHble ONBITHI.

1. [Tomyuenue xjiopa U U3y4€HHUE €r0 CBOMCTB.

2. O3HaKOMJIEHUE CO CBOMCTBAMU XJIOPCOAEPKALUX OTOETBATENEH.

KauecTBenHas peakius Ha TaJIOT€HU]] - HOHBI.
3. ColicTBa Opoma, fio/1a u ux coJiel. Pa3noxenne nmepokcuia BOAOpoaa.
OxucrneHre HOAUl -HOHOB MIEPOKCUIOM BOJIOPO/A B KHCIION cperie.
. I3y4eHue cBOICTB CepHOM KUCIOTHI U €€ COJIeH.
. I3y4eHue cBOICTB BOJHOTO pacTBOpa aMMHAKa.
. CBoticTBa coneit ammonus. KagectBennas peaxius Ha gocdar-uoH.
. KauectBennas peakuus Ha kapOoHaT-HOH. Pa3noxenne ruapokapOoHaTa HATPUSL.
. UcnibiTanue pacTBopa CUIIMKATa HAaTPUSI HHIUKATOPOM.

O 0 3 N L B~

. O3HakoMyeHHe ¢ 00pa3laMu IPUPOTHBIX CUIIMKATOB.

IIpakTuueckas padora Nel. [lonydyenue Bogoposa.

IIpakTuyeckas padora Ne 2. [TonydyeHne XJI0poBOAOPOIA U COJISTHOM KUCIIOTHI.
IIpakTnyeckas padora Ne 3. [lonyyeHue aMMuaka 1 U3y4eHUE €r0 CBONCTB.

IIpakTyeckas padora Ned. [lonydenue yriaekuciaoro rasa.

IIpakTnyeckas padora Ne 5. BrinosHeHHe S5KCIEPUMEHTANIBHBIX 33714 110 Teme «HemeTtaisy.
KonTpoubsnas padora Nel o reme «Hemeramibi.

Tema 2. O61ue cBoMcTBa MeTAJLJIOB (4 4.)

Obwuii 0630p s1emenmos - memannos. CBOMCTBA IPOCTHIX BEIIECTB-METAIUIOB. MeTalTnyecKue
Kpuctaymueckue pemerkd. CrutaBel.  XapakTepucThKa HauOoliee W3BECTHBIX —CIUIABOB.
[lony4yeHnue u npuMeHEHUE METAILIIOB.

Tema 3. MeTranibl rinaBubix noarpynm. (18 4.)

L]enounvie memanibi— oOIIasi XapaKTePUCTUKA TOATPYIIIbI, XapaKTEPHBIE PEAKIINN HATPUS H
kanus. CBOICTBa 1IeNOYHBIX MeTaioB. [Tonydyenue menounsix MmetaioB. Cona v eKuit

HATp — BaXHEHIITNE COCTUHEHUS HATPUSI.

Bepunnuii, maenuii, wenounozemenvhvie memannvi. MarHuii W KadbIMd, WX o0mIas
XapakTepUCTUKA Ha OCHOBE mnojoxeHus B Ilepumommueckont cucreme simementoB [[. .
MenneneeBa u crpoeHust aromoB. [lomydenue, Qu3nueckue MW XHUMHYECKHE CBOWCTBA,



NPUMEHEHHE MarHus, KalblMs M HX coeluHeHuH. AMQOTEpHOCTh OKCHIa M TUIPOKCHIA
Oepuius. XKecTKocTh BOABI M crIOcOObI ee ycTpaHeHus. OKkpacka IIaMeHH COJISIMH IIEJIOYHBIX U
HIEJIOYHO3EMETbHBIX METAJUIOB.

Antomunuii. PacipocTpaHEHHOCTh B IPUPOJIE, PU3NICCKUE M XUMUIECKIE CBOMCTBA (OTHOIICHUE
K KHCIIOpOJly, TaJloTeHaM, pacTBOpaM KHUCJIOT H MIeNoYed, amoMoTepMus). AMQOTEPHOCTh
okcuga W ruapokcuaa amtoMuHus. Comm amomuHud. llonHoe pasnoxeHue BomOM cojei
ATIOMUHHUS CO CJIa0bIMM JIBYXOCHOBHBIMHU KHCJIOTaMH. AJIIOMUHAThl B TBEPAOM BHUIE U B
pactBope. [Ipumenenne amomunus. CoeMHEHUs ATFOMAHUS B HU3IIUX CTEIIECHIX OKUCICHUS.
Onoso u ceuney. OuznyecKkue U XMMHUYECKHUE CBOMCTBA (peaklMUU ¢ KUCIOPOAOM, KUCIOTaMu),
npumenenue. Comu onoBa(ll) u ceunna(ll). CBUHIIOBBII aKKyMYISTOP.

Tema 4. MeTa/uibl 1000YHBIX MOATPYNI. (28 4.)

Memannvt no6ounsix nooepynn. OcoOOEHHOCTH CTPOCHUS aATOMOB MEPEXOJHBIX METAILIOB.
Xpom. @usnueckue CBONCTBA, XMMHMUYECKHE CBOHCTBA (OTHOIIEHHWE K BOJSHOMY IHapy,
KHUCIIOPOZly, XJIOPY, pacTBopaM KHCIOT). V3MeHeHHe OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THJIPOKCHIOB XpOMa C POCTOM CTEHNEHU OKHUCICHUS.
AmMdotepubie cBoiictBa okcuaa u ruippokcuna xpoma(lll). Oxucnenue conerr xpoma(Ill) B
XpoMmartbl. B3aumHbIe Nepexonbl XpoOMaTOB M JAMXPOMATOB. XpOMaTbl U JUXPOMATHI Kak
OKHCITUTEIH.

Mapeaney — Quznueckue W XUMHUYECKHE CBOMCTBa (OTHOIIEHHWE K KHCIOPOIY, XJIOpY,
pactBopam kuciot). Okcua mapranua(lV) kak okucnurens u karanuzarop. [lepmanranar kamus
KaK OKMCIUTENb. MaHraHar Kajaus 1 €ro CBOMCTBA.

Kenezo. Haxoxnenue B npupoje. 3HaUCHUE XKene3a JUisl opraHu3ma 4yesnoBeka. Pusznueckue
cBoictBa kenme3a. CmiaBbl kene3a € yriepoaoM. XHMHMUYECKHME CBOWCTBAa Keles3a
(B3aUMOJICHCTBUE C KHUCIOPOIOM, XJOPOM, CEpOM, YIJeM, KHCIOTaMH, PacTBOpaMHU COJIeH).
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB THAPOKCHAA
xene3a(ll) u runpokcuna xkeneza(Ill). Conu xenesa(ll) u sxeneza(Ill). Meroas! nepeBoaa coneit
xkene3a(ll) B

conu >xene3a(lll) u o6parno. OxucnurenbHble cBolicTBa coequHeHuit xkene3a(lll) B peakuusx c
BOCCTAHOBUTEISIMU (MoausioM, Meablo). lluanumgHpie Komruiekchl kene3a. KauecTBeHHBIE
peakuuu Ha vnoHsl xkene3a(Il) u (I1I).

Meow. Haxoxnenue B mpupone. Ousuveckre U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C
KHCIIOPOJIOM, XJIOpOM, cepoi, kuciotamu-okucnutensmu). Conu menu(Il). Memgnsiii kymopoc.
Ammuakatel Meau(l) u menu(Il). Tlomyuenue oxcuma menu(l) BoccTaHOBIEHUEM THUIPOKCHIIA
meau(Il) rmroko30i.

Cepebpo. dusnueckne M XUMHUYECKHE CBOMCTBa (B3aMMOJCICTBHE C CEpPOH, XJIOpOM,
KHCJIOTaMU-OKUCTUTENsIMU). Ocak/IeHne OKcHuaa cepebpa Mpu ACHUCTBUM IIEJIOYHM HA COJIH
cepebpa. AMMHakaThl cepebpa kak okuciauTenu. KauecTBeHHas peakiys Ha HOHBI cepedpa.
3onomo. ®usznyueckre 1 XUMUIECKHNE CBOMCTBA (B3aUMOJIEHCTBUE C XJIOPOM, «IIAPCKOU BOJKOW.
CriocoObI BBIZICTIEHUS 30JI0Ta U3 30JI0TOHOCHOM TTOPO/IBI.

Lunk. dusznyueckue M XUMHYECKHE CBONCTBa (B3aMMOJICHCTBHE C TaJOT€HaMH, KHCIOPOIOM,
CEepoil, pacTBOpaMU KUCIOT U 1Ienodeit). AMGOTepHOCTh OKCUAA U THIPOKCH/IA IIMHKA.

Pmyms. TlpencraBnenue o CBOMCTBaX PTYTH U €€ COEAMHEHUSIX.

JdemoHcTpaumu.

1. Komnexkuust MeTayos.

2. Konekuust MUHEPAJIOB U PYA.

3. Komnekuus «AJTIOMHHUN.



4. Komnekuus «Kene3o u ero criaBb»

5. B3aumopeicTBue HaTpus ¢ BOJIOU.

6. OxpalrBaHue TUIAMEHH COJISIMU HIEJIOYHBIX U IIEIOYHO3EMEIbHBIX METAJIOB.

7. BzauMoaencTBue KaJbus ¢ BOJOU.

8. [1naBneHue aIfOMUHUA.

9. B3anMoelcTBIE aIIOMUHUS CO IETOYRIO.

10. BzaumopeicTBre XpoMa C COJITHON KHCIIOTOM 0€3 TOCTyIa Bo3ayXa.

11. Ocaxnaenue runpokcuaa xpoma(Ill) u okucieHne ero nMepoKCUI0M BOJAOPOIA.

12. B3auMHbIe nIepexobl XpOMATOB U IUXPOMATOB.

13. Paznokenue nuxpomara aMMOHHUS.

14. AmomoTrepmusi.

15. Ocaxaenue runpokcua xxeneza(lll) u okucnenue ero Ha Bo3yxe.

16. Beinenenne cepedpa u3 ero coseid JeiCTBUEM MeTH.
JlaGopaTopHble ONBITHI.

10. OxpammBaHue MJIaMEHU COEIMHEHUSMU HIEIIOYHBIX METAJIOB.

11. O3HakomiieHre ¢ MUHEpaJaMU U BaKHEUIIUMU COEAMHEHUSIMHU LIEIIOYHBIX METAJIOB.

12. CBoiicTBa COEAUHEHNN MICIOYHBIX METALJIOB.

13. OkpammBanue miaMeH! COJISIMU IIETOYHO3EMENIbHBIX METAJIOB.

14. CpoiicTBa Maruust ¥ €ro COeIMHEHUMN.

15. CBoiicTBa COETMHEHUI KaJIbITHSI.

16.KecTkoCTb BOJIBI.

17. B3aumopeiicTBuE aIFOMUHHUS C KUCIIOTAMHU U LIEJI0YaMHu.

18. AMdoTepHbIe CBOWCTBa THAPOKCUIA ATTFOMUHUS.

19. CBoiicTBa 0510Ba, CBUHIA K MX COETUHEHUMN.

20. CaoiicTBa cojelt xpoma.

21. CoiicTBa Maprasua u €ro COeAMHEHU M.

22. VIzyueHue MUHEpAJIOB XKele3a.

23. CpoiicTBa xene3a. KauecTBeHHble peakliuy Ha HOHBI keine3a. [lonyuenne okcuna meau(l).
24. ColicTBa MeIH, €€ CINIaBOB U COSIANHEHUHN.

25. CBoiicTBa IIMHKA U €TO COCTUHEHUM.

IIpakTuyeckas padora Ne6. [TorydeHne roppkoit coiu (CEMUBOIHOTO CyJib(haTa MarHus).
IIpakTyeckas padora Ne 7. [losnydeHne alroMOKaInEBbIX KBACIIOB.

IIpakTuyeckass padora Ne§. BrinosiHeHHE SKCIEPUMEHTAIBHBIX 3aad 1o Teme «Mertamibl
TJIAaBHBIX MOATPYIII.

IIpakTuyeckas pa6ora Ne9. [lonyyeHue MmeaHOTO Kymopoca.
IpakTuyeckasi pa6ora Nel(. [Tomydenune xene3HOro Kyrmopoca.
IIpakTuyeckas padora Ne 11. BrimonHeHue 3KCnepUMEHTAIBHBIX 3aAad N0 TeMe «MeTrauibl
MOOOYHBIX TTOATPYIII.
KonTpouabsnas padora Ne 2 o teme «MeTais».
Tema S. Ctpoenne BemectBa (14 4.)

Cmpoenue amoma. Hyxmuasl. W3otonel. Tumsl pagnoakTUBHOrO pacnazna. TepMosaepHBIN
cunte3. [lonmyueHne HOBBIX 37eMeHTOB. SlnepHble peakiuu. CTpoeHHe dMEKTPOHHBIX 000JI0YeK
atomoB. [IpencraBieHue o KBaHTOBOW MexaHuke. KBaHTOBbIE umcia. ATOMHBIE OpOHTAIIH.
Pannyc atoma. DeKTpooTpUIIaTeTbHOCTb.
Xumuueckas cesa3v. Bunpl xumuueckoil cBsizu. KoBaneHTHast CBS3b U €€ XapaKTepUCTUKHU (AJIMHA
CBSI3H, TIOJIAPHOCTH, MOJISIPU3YEMOCTh, KPAaTHOCTH CBsi3n). MloHHAas CBsA3h. MeTamudeckas CBsI3b.



Cmpoenue meepovix men. Kpucramnuueckue u amopgHble Tena. THUIBl KPUCTANIMYECKUX
PELIETOK META/UIOB M MOHHBIX CO€AUHEHUN. MeKMOIEKYIIApHbIE B3auMoAecTBUA. BonopoaHas
CBSI3b.

Jemonctrpanuu. 1. Kpucrannuueckue pemerku. 2. Moaenu MoJIeKyil.

Tema 6. TeopeTnueckoe onucaHue XMUMHYECKUX peakuuii (27 4.)

Tennosoti 3¢ppexm xumuueckou peaxyuu. DHIOTEPMHUUECKHE U DK30TEPMUUYECKUE PEAKIUU.
3akon ['ecca. Temmora oOpa3oBaHusi BemiecTBa. DHeprus cBs3u. [loHATHE 00 >HTAIBIIHH.
[Tonsitue 00 »HTpormu. BTopoit 3akoH TepMomuHaMHWKW. OHeprus [ubOca u Kpurepuu
CaMOIPOU3BOJIBHOCTA XUMUYECKON PEAKIUU.

Ckopocmb xumuyeckol peakyuu Y €€ 3aBUCUMOCTb OT IPUPOJBl PEArupyrolluX BELIECTB,
KOHLIEHTPAllUM PEareHTOB, TEMIIEpaTypbl, HaJIW4YUs KaTajau3aTopa, IJIOLAAM IOBEPXHOCTU
pearupyromux BemecTB. 3akoH aeWcTByrommx Mmacc. IIpasmwio Bant -T'odda. Ilonstue o6
SHEPTUU aKTUBALMHU U 00 HYHEPreTHYEeCKOM IMpoduiie peakiuu. | OMOreHHBIH U TeTepOoreHHbIN
karanu3. [Ipumepsl KaTaJTuTUYECKUX MPOLECCOB B TEXHUKE U B XKUBBIX OpranusMax. GepmMeHThI
KaK OMOJIOTMYECKUE KaTalIu3aTOPhI.

Obpamumvie xumuueckue peakyuu. Xumudeckoe paBHoBecue. Ilpmamun Jle  Ilarenswe.
Koncranra paBHoBecus. PaBHoBecue B pactBopax. Koncrantel guccoumanuu. Pacuer pH
PacTBOPOB CUJIBHBIX KUCJOT U 1eno4eil. /lpouszgeedenue pacmeopumocmu.

Pao  axmuenocmu memannos. lloHATHEe O CTaHJAPTHOM DJJIEKTPOJHOM TMOTEHUHUAIE U
AIIEKTPOJBIIKYILEH CUJIe peaklMH. XUMHUYECKUE HCTOUYHUKU TOKA: rajlbBaHUUYECKHUE DJIEMEHTHI,
AKKyMYJIATOPbl U TOIUIMBHBIE 3JIEMEHTBI. OJIEKTPOJIM3 pACIIaBOB W BOJHBIX PpacTBOPOB
3JIEKTPOJIUTOB. 3AKOHbL 2EeKMPONU3.

JdeMoHcTpanmm.

1. DK30TEepMUYECKUE u SHAOTEPMUYECKHUE XUMUYECKHE peakiuu.
2. TemoBble sBIEHUS TIPU PACTBOPEHHHM CEPHOM KHUCIOTBI M AMMMAYHOW CEJIUTPBHI.
3. 3aBUCHUMOCTb CKOPOCTM PEaKIMH OT MPHUPOJBI BEIIECTB HAa IPUMEPE B3aUMOICHCTBUSA
pacTBOpPOB pa3IMYHbIX KHUCIOT OJUHAKOBOM KOHIEHTPAMM C OJMHAKOBBIMH KYCOUKaMH
(rpaHynaMM) LMHKA M OJUHAKOBBIX KYCOUYKOB pa3HbIX METaUIOB (MarHus, LIMHKa, JKele3a) C
pacTBOpOM COJISTHOM KHUCJIOTBHI.
4. BzaumoselicTBrE paCTBOPOB CEPHON KHUCIIOTHI C paCTBOPAMU THOCYJIb(aTa HaTpUsl pa3IuIHON
KOHIIEHTpaluu " TEMIEPATYPHI.
5. Pa3noxeHue nepokcuza BOAOPOJAa C IIOMOUIBI0 HEOPraHMYECKHMX KaTaau3aToOpoB U
HNPUPOIHBIX 00BEKTOB, COAEPIKAIINX KaTajasy.

JlaboparopHbie onbITbl. PakTOpPbI, BIMIIOUIME HA B3aUMOJCUCTBUE METajla C pacTBOpaMu
kuciaoT. CMmellleHne XMMHUYECKOTO PaBHOBECHS MPU YBEIMUEHUU KOHLEHTpPALlMU pPEareHToB U
poAykToB.26. Katanutuueckoe pa3ioxkeHne MepoKcuia BOI0poaa

IIpakTuyeckas padora Nel2. CKopocTh XUMHUUECKON PEaKIIUHU.

IIpakTuyeckas padora Nel3. Xumuueckoe paBHOBECHE.

Kontpoabsnas padora Ne3. TeopeTrnueckue OCHOBBI XUMUH.

Tema 7. Xumuueckasi Texnosiorus (10 4.)

OcHognbie npuHyunsvl xumuyeckou mexnonoeuu. 1Ipou3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM
crocodoM. XumusMm nporiecca. Celpbe A7 TPOU3BOJCTBA CEPHON KHUCIOTHI. TexHoJornueckas
cxema Ipolecca, mIpouecchl W ammapartbl. [IpousBojacTBo ammuaka. XHUMH3M Ipoliecca.
OmnpeneneHue ONTUMAIbHBIX YCIOBHM NpOBEACHHS peakiuu. [IpuHIMN LUPKYISLUUU U €ro
peanu3anys B TEXHOJIOTHUYECKOH cxeMme.



Memannypeus. YepHas metamuryprus. JJomeHHbIH Tipoliece (ChIpbe, YCTPOMCTBO TOMEHHOH TeYH,
XUMHU3M nporecca). [Ipon3BoaCcTBO cTany B KMCJIOPOJIHOM KOHBEPTEPE U B AJIEKTPOIEYAX.
Opeanuueckuii cunmes. CUHTE3bI HA OCHOBE CMHTE3-Ta3a. [[pon3BoaCcTBO MeTaHOA.

Dkonorus U mpobdiemMa OXpaHbl OKPYKAIOIICH cpeIbl. 3eleHass XUMUSI.
JemoncTpanuu. 1. Cpipbe 1715 IPOU3BOACTBA CEPHON KUCIIOTHI.

2. Mozenb KAISIIEro CII0A.

3.Kene3nas pyna.
4. O0Opa31ipl CIIJIaBOB XKeJe3a.
Tema 8. XuMusi B noBceaHeBHOM ku3HH (8 4.)
Xumus tvmu. JKupsel, Oenku, yrieBoasl, BATAaMUHBL. [luieBsie 100aBKH, UX KIACCU(PUKAIIA.
3ampelnieHHble M pa3pelieHHbIe NHIIEeBble 00aBku. JlekapcTBeHHble cpencTtBa. Kpacku u
nurMeHThl. [I[puHIKIIBL OKpalI¥BaHUS TKAaHEH.
Tema 9. Xumus Ha ciayx0e odmecTsa (7 4.)
Xumus B ctpoutenscrBe. Llement, 6eron. Ctekio u kepamuka. TpaaullMOHHBIE 1 COBPEMEHHbBIE
Kepamuueckue marepuanbl. CBepxmpoBofsinas kepamuka. beitoBas xumusa. OtbenuBaroiue
cpenctBa. XuUMHS B CEIbCKOM Xo03sKcTBe. MHCeKTHUIUABI UM mecTUiuabl. CpelncTBa 3alluThl
pacteHuil. PenenneHTsl.
Tema 10. Xumus B coBpeMeHHOM Hayke (4 4.)

OcoOeHHOCTH COBPEMEHHOM Hayku. MeTojoioruss HaydHoro wuccienoBanus. IIpodeccus
XUMHKa. MareMaTudeckasi XuMus.
[Tonck xumudeckoit napopmanuu. Pabora ¢ 6a3aMu JaHHBIX.
JdeMoHcTpanmnm.

1. ITumieBbie KpacUTENH.

2. Kpaiienue TkaHew.

3. Or6enuBaHue TKaHEH.

4. Kepamuueckue MaTepuasbl.

5. lIBeTHBIE CTEKIIA.

6. Konmneknust «TomImBo 1 €ro BUABI».
JlabopaTopHble ONBITHI.
277. 3HaKOMCTBO C MOIOIIMMH CPEACTBAMU. 3HAKOMCTBO C OTOETMBAIOLIUMU CPEACTBAMH.
28. Kien. 29. 3HakoMCTBO ¢ MUHEPAJIbHBIMU YA0OPEHUSIMU U U3yYEHUE UX CBOMCTB.
KontpoabHnasi padora Ne 5. MtoroBast KOHTpoJibHast pabora.

Tunsl pacyeTHbIX 3a1a4:

1. Brruucnenue MaccoBoi JO0JIN XUMHUYCCKOTI'O 5JICMCHTA I10 (bOpMy.He COCOUHCHUS.
Yemanosnenue l’lpOCl’l’l@lZM/leﬁ ¢0p]l/ly]lbl geujecmea no maccoevim 00MAM XUMUYECKUX

9NEeMEHMO8.

2. Bbruncnenuss 1o XUMHYECKHM YpaBHEHHSIM KOJIHWYECTBa, OO0bEMa, Macchl
BElIEeCTBa 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB WK IPOAYKTOB PEAKIIUH.

3. PacueT maccoBoii 1011 paCTBOPEHHOT'O BELIECTBA B PACTBOPE.

I[IpumepHbIe TeMbI IPAKTHYECKUX PaldoT:

1. JlaGopatopHoe o00OpyAoOBaHHME M TpuUeMbl oOpamieHus ¢ HuM. llpaBuia
6e30macHOi paboThl B XUMHUYECKON J1abopaTopuu.

2. OuncTKa 3arpsA3HEHHON IOBapEHHOMN COJIH.

3 [Ipu3HaKy NpOTEKaHUS XUMUYECKUX PEAKIU.

4. ITonmy4yenue kuciIopoaa U U3y4eHHUe ero CBOMCTB.

5 [Tonydyenue BOgOpO/1a ¥ U3YYEHUE E€r0 CBOMCTB.



COCIUHCHUI.
8.
9.
10.
11.
12.

COEIUHEHUITY.

13.

[IpurorosieHue pacTBOpPOB € OIPEACICHHOM MacCOBOM JOJEH PacTBOPEHHOIO
BELICCTBA.

Pemenne skcnepuMeHTanbHbBIX 3amad 1o TemMe  «OCHOBHBIE — KJIAcChl
HEOPraHUYECKUX

Peakuuu nonnoro oOMeHa.

Kauecmeennwvie peaxyuu na uonst 6 pacmeope.

Tonyuenue ammuara u uzyyeHue e2o c80UCMS.

Tlonyuenue y2nekucnozo 2asa u uzyyeHue e2o c8olUcCms.

Pemienne skcnepuMmeHTanbHbIX 3anad no teme «Hemerammer IV — VII rpynn
U HX

Pemrenne OKCIICPUMCHTAJIBHBIX 3aJa4 1o TEMC «MeTaibl n nux
COCOAUHCHUA.



