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IHosicHuTEeIbHASA 3alIMCKA

Pabouass mporpamma mno xumum (06a3zoBoro ypoBHs) qias 10-11 x  kmaccoB
COCTaBJIEHA HAa OCHOBE:

- ®enepanbHoro 3akoHa «OO0 obOpazoBanuu B Poccuiickoit denepanuu» ot
29.12.2012 Ne273 @3,

- Ilpumepnoit OOII COO, onobpenHoit pemenuem DeaepanbHOTO y4eOHO-
METOJUYECKOT0 OOBEAMHEHUSI MO CpeaHeMy o00I1iemMy o0pa3oBaHUIO (ITPOTOKOJ OT
26.06.2016r. No2/16-3), B coorBetcTBHHE ¢ TpeboBanusMu GI'OC COO no xumuwy;

- IIporpammoit mo xumuu 10-11 kaccoB, COCTaBIEHHOM IOA PYKOBOJCTBOM
M.H.AdanacbeBoii;

- [onoxxenns MBOY COI c.Kye30aieBoo cTpykType, Mopsiike pa3paboTKw,
yTBEpPKJEHUs paboyell mporpaMMbl IO Y4eOHBIM MPEAMETaM, KypcaM.

[Iporpamma oTpakaer uaeu M mnojoxkeHus KoHuenuuu gyXoBHO-
HPABCTBEHHOTO Pa3BUTUS M BOCHHUTAHMS JIMYHOCTH TrpakaaHuHa Poccum,
[Iporpammel popmMupoBanusi yHUBEpCaldbHBIX yueOHbIX aeiictBuil (YY /),
COCTaBIIAIOIIMX OCHOBY JJI CaMOPa3BUTHSA W HEMPEPHIBHOTO 0Opa3oOBaHUA,
BBIPAa0OTKM KOMMYHUKATUBHBIX Ka4ye€CTB, IIEJIOCTHOCTH OOILEKYJIbTYpPHOTO,
JUYHOCTHOTO M TO3HABATEIILHOTO PA3BUTHUS yYaIIUXCA.

Jlannas mporpamma cocraBieHa Ha ocHoBe mporpammbl M.H. AdanacreBoii,
cocraBiieHa s yueOHuka «Xumum» - 10-11 kmacc, aBtopoB: I'.E. Pymsutuca u
d.I'.Penpamana.

B nmporpamme yuuThiBaeTcs TO, YTO OOpa30BaHHE HA YPOBHE CPEIHETO OOIIEro
o0pa30BaHUs NMPU3BAHO 0OECIEUNTh OOYUEHHUE C YUIETOM OTPEOHOCTEH, CKIIOHHOCTEM,
CHOCOOHOCTEN 1 NO3HABATENIbHBIX HHTEPECOB YUalllUXCsl.

[IporpamMmmHoOe conepxkanue omnpezaensercs ucxoas usz rpedosanuit ®I'OC OO0
K YPOBHIO NOATOTOBKM Y4YalllUXCs, a TaKK€ BPEMEHEM, OTBEJIEHHBIM (peleparbHbIM
yaeOHnbM 1utaHoM (B10- 11 -x kmaccax 2 gaca B Hegento — 140 gacoB, 1 yac gqobapieH
3a CYET PETMOHAIBHOTO KOMIIOHEHTA).

1.1. Omucanue Mecrta yueObHOro npeameta "Xumusa" B ydeOHOM TUIaHE
Xumus B cpeaneit mikone uzydaerca 10 -11 kmacceel. OOmiee yucio y4eOHbIX YacoB 3a
2 roga oOyuerus — 140 gacos, u3 Hux o 70 1 (2 1 B Henento) B 10 u 11 kmaccax.
1.2. Y4eOHO — METOANYECKUI KOMILICKT
*Yuebnuku DenepanbHOro MepeyHs, B KOTOPBIX Peaii30BaHa JIaHHAS MPorpaMMa.
Pymzutuc I'.E., ®enpaman @.I'. Xumus. bazosslii ypoBenb. 10 kiacc. - M.:
IIpoceemienue, 2020;

Pymsutuc I'.E., ®enpaman @.I'. Xumus. ba3ossiii yposens. 11 knace. - M.:
[Ipocsemenue, 2020.

JlonoJHUTENbHAS TUTEPATYpA:

M.H.AdanaceeBa. Paboune nporpammel npeametnast tuaus xumus 10-11 kmaccs.
IIpocsenienune 2017 ;

A.M. Cumonoaa. J/luarnoctuueckue Tectol 1o xumuu 11 10-11 kmacco.2017;
H.H. l'apa Xumusi. Metonuueckoe nocodue s yuurens Ypoku B 10 kiacce:
nocobwue A yuuteneil o01eoopa3oBaTeNbHbIX yupexaeHuid. — MockBa
«IIpocBemenueyn, 2015;




4. Xumus. 10 kiacc. OnexrporHoe npuiioxxenue (DVD) k yuebnuky Pynsutuca I'.E.,

®empamana O.1°.2016;

Kazanues FO.H. Xumus. 10 knacc. «KoHcTpykTOp» Tekymero KoHTpoisn.2016;

Paneuxuit A.M. Xumusa. 10—11 xnaccel. Jlunaktuyeckuit matepuan.2015;

7. T'apa H.H., I'abpyceBa H.11. Xumusa. 10—11 knaccel. 3agauyHuk ¢
«IIOMOITHUKOM».2015;

8. Xumwus. 10 -11 xnacc. BuaeogeMmoncTpauuu

Ilnanupyemblie pe3ybTAaThl M3YYEHHS YUEOHOI0 MpeaAMeTa « XMMHUSD):

JIMYHOCTHBbIE Pe3yJbTaThI:

e B IIEHHOCTHO-OPHUEHTAIMOHHOM c(hepe — BOCIIUTAHUE YYBCTBA FOP/I0CTH3A
POCCUNCKYIO XMMUYECKYI0 HAYKy, TYMaHU3Ma, 11eJIeyCTPEMIICHHOCTH;

e B TPYI0BOH c(hepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JlalibHEUIIIEH
00pa3oBaTeIbHOM TPACKTOPUH;

e B IIO3HaBaTEILHOU chepe — yMEHUE yIPaBIATh CBOCH MO3HABATEILHOM
NEATENbHOCTHIO.

MeTanpeAMeTHBIMHU Pe3yJbTATAMM OCBOEHUS BHIMYCKHUKAMM OCHOBHOM HIKOJIbI

NMPorpamMMbl M0 XUMUM SIBJIAIOTCS:

e HCIOJIb30BAaHHE YMEHHUH U HABBIKOB PA3IUYHBIX BUIOB MO3HABATEIILHOM
NeATeIbHOCTH, TPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-
UH(OPMAIIMOHHBINA aHAJIU3, MOJICIIMPOBAHKE) I U3YUCHHS PA3TUIHBIX CTOPOH
OKPY’KAIOIIEN IEHCTBUTEIBLHOCTH;

e HCIOJBH30BAaHNWE OCHOBHBIX MHTEIUIEKTYAIbHBIX ONepaluii: GopMyInpoBaHUE THIIOTES,
aHaJIW3 U CUHTE3, CpaBHEHHUE, 00001eHne, CUCTEMAaTH3allks, BBISIBIIEHUE TPUYUHHO-
CJIE€ICTBEHHBIX CBA3EH, IOMCK aHAJIOTOB;

e yYMEHHUE T€HEepUpOBaTh UJCH U ONPENEIATh CPEACTBA, HEOOXOAUMBIE JIJIST UX
peanuzanuu;

e YMEHUE ONPEJCIATH 1SN U 3a/1a4u A TEIbHOCTH, BEIOMPATh CPENICTBA pealn3alun
LEIU U IPUMEHATh UX Ha MPAKTHUKE;

e HCIIOJB30BAHUE PA3IUYHBIX HICTOYHUKOB HHPOPMALIUH, TIOHUMAHUE 3aBUCUMOCTH
coziep kaHusi M GOPMBI IIpe/ICTaBIECHUS HH(OPMAITH OT IeIe KOMMYHHUKAIIUU U
agpecara.

B o01acTunO3HABATEIbHBIX Pe3y/1bTATOB 00pa30BaTeIbHOE YUpesKIeHHe 0011ero

o0pa3oBaHMs NPeAOCTABJIACT YYEHUKY BO3MOKHOCTh HA CTYIIEHH CPeIHero

(mo1HOr0) 001Iero 00Pa30BAHUA HAYYMTHCH:

o J1aBaTh ONPEECIICHUS HAYYHBIM MOHITHUSIM;

e OIKCHIBATH AEMOHCTPAIMOHHBIE U CAMOCTOSTEILHO ITPOBOIUMBIE SKCIIEPUMEHTHI,
WCIIONb3YS JIJISl 3TOTO €CTECTBEHHBIN (PYCCKUM) S3bIK U SI3bIK XUMUHU;

e OIKCHIBATh U Pa3auyaTh U3yUYECHHbIE KIACCHl HEOPraHUYECKUX U OPraHUYECKUX
COEIMHEHU, XUMUYECKHUE PEaKIINH;

o KJaccU(PUIUPOBATH U3YUYCHHbIE OOBEKTHI U SIBICHUS;

e HaOJIOJATh IEMOHCTPUPYEMBIE M CAMOCTOSITEIHHO MTPOBOIUMEBIE OTIBITHI, XUMUYECKUE
peaKkiu, TpoTEeKaloIlKe B IPUPOJIE U B OBITY;

e JI€NIaTh BBIBOJIBI M YMO3AKIIOUEHUS U3 HAOIIOICHUM, N3YyUEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEHN, MPOTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEIIECTB 110 aHAJIOTHH CO
CBOWCTBAMU MU3YyYECHHBIX;

o o




CTPYKTYpUPOBATh U3YUEHHBIN MaTepua;
MHTEPIPETUPOBATh XUMUUECKYIO HHPOPMAIUIO, TIOTYYCHHYIO U3 IPYTUX UCTOYHUKOB,;
OMUCHIBATh CTPOCHUE aTOMOB 3JeMeHTOB |-1V nepuoioB ¢ uCnonb30BaHUEM
ANEKTPOHHBIX KOHPUTYpAIUN aTOMOB;
MOJIEIUPOBATH CTPOCHHUE MPOCTEUIINX MOJEKYI HEOPTaHUUECKUX U OPTaHUUYECKUX
BEILIECTB, KPUCTAILJIOB;

IIpeaMeTHBIE pe3yabTAThI:
BpInyCKHUK HAyYHTCH:
pacKpbiBaTh Ha TpUMEpax pojib XUMUU B (POPMHUPOBAHMH COBPEMEHHOW Hay4dHOU
KapTUHBI MUPA U B IPAKTUYECKOU JEATEILHOCTH YEIOBEKA,
JEMOHCTPUPOBATh HA TMPUMEpPax B3aUMOCBI3b MEXAY XUMUEH U JPYyrUMU
€CTECTBCHHBIMHU HAaYKaMH;
pacKpbiBaTh Ha MpUMEpax  TOJIOKEHHS  TEOPUU  XHUMHYECKOTO  CTPOCHHS
A.M. bytneposa;
noHumarh (pusndeckuii cmpica Ilepuoguueckoro 3akona /.M. MenaeneeBa u Ha ero
OCHOBE OOBSICHSATH 3aBUCUMOCTb CBOMCTB XMMHMUYECKHX AJJIEMEHTOB M OOpa30BaHHBIX
UMU BEIIECTB OT 3JICKTPOHHOTO CTPOCHHS ATOMOB;
OOBSICHATH MPUYUHBI MHOT0O0pa3Hsl BEIIECTB HA OCHOBE OOITUX MPEACTABICHUN 00 UX
COCTaBe U CTPOCHUHU;
MPUMEHATH MIPaBUjia CUCTEMAaTHISCKOW MEXIYHAPOIHON HOMEHKIATYPhI KaK Cpe/icCTBa
pa3TuYeHHs U UACHTU(DUKAIIUY BEIIECTB 110 UX COCTaBY U CTPOCHUIO;
COCTaBIIATh MOJIEKYJISPHbIE M CTPYKTYpHBbIE (POPMYJIbI OPraHMYECKHX BEIIECTB Kak
HocuTenel HHPOpMaIMU O CTPOCHUH BEI[ECTBA, €r0 CBOMCTBAX U MPUHAJICKHOCTH K
ONPENIEIECHHOMY KJIaCCy COEIUHEHUI;
XapaKTEepU30BaTh OPraHUYECKHE BEIIECTBA IO COCTABY, CTPOCHHIO M CBOMCTBaM,
yCTaHABIIMBATh NIPUYUHHO-CJIEJACTBEHHbBIE CBSI3M MEXAY JaHHBIMH XapaKTEPUCTUKAMHU
BEILECTBA;
OPUBOAUTH MPUMEPHI XUMHUUYECKUX PEaKLMil, PACKPhIBAIOIINX XapaKTEPHbIE CBOMCTBA
TUIIAYHBIX TPEJCTABUTENEH KJIACCOB OPraHUYECKUX BEHIECTB C IEJNbI0 HUX
uaeHTU(DHUKAIUY U OOBSICHEHHUS 001aCTH TPUMEHCHHS;
MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX PEaKIMil Ha OCHOBE 3HAHUU
O TUMAaX XMMHYECKOH CBSI3U B MOJIEKYJIaX PEAreHTOB U UX PEAKIIMOHHOW CLIOCOOHOCTH;
UCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU M XMMHUYECKHX CBOWCTBAX BEIIECTB IS
0e30macHOr0 MPUMEHEHHUS B TIPAKTUYECKON JIeITebHOCTH;
MPUBOJIUTH MPUMEPHI MTPAKTUYECKOTO MCTIOJIB30BaHMS MPOYKTOB MepepaboTku HedTH
U TOPUPOJHOTO  Ta3a, BBICOKOMOJIEKYJSPHBIX  COCIMHEHUN  (MOJUATUIICHA,
CUHTETUYECKOr0 Kay4yyKa, alleTaTHOTO BOJIOKHA);
MIPOBOJIMTH OMBITHI 110 PACIIO3HABAHUIO OPTraHUYECKUX BEIIECTB: TJIMLIEPHUHA, YKCYCHOMN
KHUCJIOThI, HEMPEAENIbHBIX KUPOB, TIIOKO3bI, Kpaxmania, OEJIKOB — B COCTABE MUIIIEBBIX
MPOJYKTOB U KOCMETHYECKUX CPEACTB;
BJIQJICTh MpPaBUJIaAMU U MIpUEeMaMH 0e30MacHOi pabOThl ¢ XUMHUYECKUMHU BEIIECTBAMU U
1a00paTOpHBIM 000PYIOBAHUEM;



YCTaHABIMBATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaKIuu ¥ CMCIICHUS
XAMHYECKOTO PABHOBECHSI OT pa3IMYHBIX (AKTOPOB C IEIBI0  ONpeaeseHUs
ONTUMAJIBHBIX YCIOBUH MPOTEKAHUS XUMHUECKHUX MTPOIIECCOB;

MPUBOIUTH MMPUMEPHI TUAPOIH3a COJICH B MIOBCETHEBHOM KU3HU YEIOBEKA,;

MPUBOJUTH TMPUMEPHI OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PpEAKIMii B MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U )KU3HEACATSIIBHOCTH OPTaHU3MOB;

MPUBOJIUTh TPHUMEPHl XUMHUYECKHX PEAKIUH, PAaCKPBIBAIONIUX OOIIME XUMHUYCCKUE
CBOMCTBA MPOCTHIX BEIIECTB — METANIOB U HEMETAJIOB;

MPOBOJUTL PACUYEThl HAa HAXOXKJICHHE MOJCKYJSIPHOH (OPMYIBI yrieBOAOPOJa TIO
MPOIYKTaM CrOpaHUs W IO €r0 OTHOCHUTEIBHOW IUIOTHOCTH W MAaCCOBBIM JOJISM
3JICMEHTOB, BXOSAIIUX B €r0 COCTAB,;

BJIQJICTh TIPaBUJIAMH OE301IaCHOTO OOpAaIICHHs C CIKUMHU, TOPIOYUMH U TOKCHYHBIMHU
BEIICCTBAMH, CPEJICTBAMH OBITOBOW XUMUMU;

OCYIICCTBIISITh TIOUCK XUMHUYECKOW WH(GOPMAIMU 10 Ha3BaHWIM, HICHTH(HKATOpaM,
CTPYKTYPHBIM (pOpMYyJiaM BEIIECTB;

KPUTHYCCKH  OIICHUBATh M  HMHTCPIPETUPOBATH XMMHYECKYH0  HH(OpMaImio,
cCoJlepKaIllyrocss B COOOIICHUSAX CPEACTB MaccoBOM uWH(MOpMaIuu, pecypcax
WNuTepHeTa, HAYYHO-TIONYJSPHBIX CTAaThAX C TOYKH 3PCHHUS €CTECTBCHHO-HAYYHOU
KOPPEKTHOCTH B IEJISIX BBISBICHHUS OIIMOOYHBIX CYXKICHUH | (HOPMHPOBAHUS
COOCTBEHHOM MO3UIIUH;

IPEJICTABIIATh MYTH PEIICHUS TJTOO0ATBHBIX TPOOJIEM, CTOSIIHUX Mepe] YeTOBEUSCTBOM:
DKOJIOTHYECKUX, JHEPIeTHYCCKUX, CBIPHEBBIX, M pOJIb XHMHH B PEIICHHH 3THX
poOJIeM.

BI)Il'lyCKHI/IK IMOJYYHUT BO3SMOKHOCTD HAYIHUTBLCH:

WUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHUE U IBOJIIOIUIO OPraHUYECKON XUMHUH KaK
HAYKHU Ha PAa3IMYHBIX HCTOPUUECKHUX dTAlaX €€ pa3BUTHUS;

MCIIOJIb30BaTh METOJbl HAYYHOT'O TO3HAHUS MPHU BHIMIOJIHEHUH MPOEKTOB M y4eOHO-
UCCIIEIOBATEIbCKUX 3a/lad 10 M3YYCHHIO CBOMCTB, CIIOCOOOB TIOJYYCHHUS U
pacro3HaBaHUs OPTaHUYECKUX BEIECTB;

OOBSCHATH TPHUPOAY U CHOCOOBI OOpa3oBaHUS XHUMHUYECKOW CBS3U: KOBAJICHTHOM
(MONApHOM, HEMOJSIPHOM), HMOHHOM, METaJUIMYECKOM, BOJOPOJHONM — C LEJbIO
OTIpEJICIICHHS] XUMUYECKOW aKTUBHOCTH BEIIECTB;

YCTaHABIMBATh T€HETUYECKYIO CBSI3b MEXIY KJIacCaMH OPTaHMYECKHX BEIIECTB IS
000CHOBaHUS IPUHITUITHAIBHON BO3MOKHOCTH TTOJYYCHHSI OPTaHUYECKUX COSTUHEHUN
3aJIaHHOTO COCTaBa U CTPOCHUS;

YCTaHABIMBATh B3aMMOCBSI3H MEXIy (akTaMH U TEOpUEH, MPUYUHON M CIICJICTBUEM
py aHaln3e MPOOJEMHBIX CUTyallMii ¥ OOOCHOBAaHWM TMPUHUMAEMBIX PENICHUN Ha
OCHOBE XUMUYECKNX 3HAHHM.

CDODMaMI/I TCKYIIICIO KOHTPOJIA YCIIEBACMOCTHU O6V‘—I&IOHII/IXC$I ABJIAIOTCA !

®opmMbI TUCBMEHHOUN TPOBEPKHU:

- MUChbMEHHAsI MPOBEPKA - ITO MUCHMEHHBIA OTBET 00YYaIOUIErocsl Ha OJMH WIH
cUcCTeMy BOIPOCOB (3a1anuii). K mucbMeHHBIM OTBETaM OTHOCSITCA: IOMAIIIHKE,
MIPOBEPOYHbIE, KOHTPOJIbHBIE, JIA0OpATOPHbIE, MPAKTUYECKHE, TBOPUYECKHE PaOOTHI;



MMMCEMEHHBIE OTBETHI HAa BOIIPOCHI TecTa; pedepatsl, 3cce, CHHKBEH, TUChbMEHHBIC
OTUYETHI O HAOIIOJCHUSX. .

@opMBbI YCTHOU IPOBEPKHU:
- YCTHas IPOBEPKA - ATO YCTHBIA OTBET 00YYAIOIIETOCS HA OJWH WA CUCTEMY
BOIIPOCOB B (hopMe pacckaza, Oecelibl, coOeceI0BaHMsl, 3a4€T, UTPa U JIPYyTroe.
KoMOuHMpoBaHHAas poBepKa MpeAroaracT CoYeTaHUEe MUChbMEHHBIX U YCTHBIX (JOpM
MIPOBEPOK.
[Tpu mpoBeeHNN KOHTPOJIS Ka4eCTBAa OCBOCHUS COJIEpKaHUSA YUCOHBIX TIPOTPaMM
00yYaroIMXCss MOTYT UCITOJIB30BATHCS MH(DOPMAITMOHHO - KOMMYHHUKAIIMOHHBIE
TEXHOJIOTHUH.

2.Conep:xanue TeM yuyeOHoro npeamera 10 kiacc

No Tema KomnuectBo | B Tom uncie | B Tom uucie
i YacoB [0 | MPAKTHYECKHUX | KOHTPOJIbHBIX
pabouei pabot pabot
IPOrpaMMe

1 Tema 1« TeopeTnueckue 6 1 -
OCHOBBI OPTaHUYECKON XUMUM))

2 Tema No2  « I[IpenenbHbie 3 - -
YTII€BOJIOPOJIBI (JIKAHBI )

3 Tema 3« HenpenenbHbie 9 1 -
yTII€BOAOPOIBI»

4 Tema 4 «ApeHsl 21 - -
(ApoMaTuyeckue
YTJIEBOAOPO/IHI )

5 Tema 5 «IIpupoanbie 3) - 1
UCTOYHUKH YTIJIEBOJOPOIOBY

6 Tema 6 «CriupTsl U HeHOTBD 7 - -

7 Tema 7 « Apaeruasl u 9 2 1
KETOHBD»

8 Tema 8 «Cnoxubie 3Gupsbl. 3 - -
Kupbi»

9 Tema 9. «YriaeBoas» 8 1 -

10 Tema 10 «A3zoTcomeprkamine 7 - -
OpPraHNYECKUE COCTUHCHUS

11 | Tema 11 «Xumusi moauMepoB» 8 1 2

PesepBHOE Bpemsi 2
Uroro 70 6 4

Conep:kanue TeM yuyeOHoro npeamera 11 kiacc

Ne ‘ HaumeHoBaHnue ‘ YueOHbI | KoHnTpoapH ‘ [IpakTuyeckas 4acThb




paznen pa3ziesioB U TeM € 4achl | bIe pabOThl | Ja0OpPAaTOpPH | MPAKTUYECK
au bI€ ONBITHI ue paboThl
TeM
Baxxuerimue 8 1 - -
XUMUYECKHE TTOHSATHS
1 3aKOHBI
CtpoeHue BelecTa 7 1 - -
XUMHYECKHUE 7 - 2 -
peakiu
PactBopsl 7 . 1 1
DIEKTPOXUMUYECKUE 5 1
peakiu
MeTanisl 12 1 1 1
Hemeranmnr 10 1 2 -
XUMHUSA U )KU3HD 5 - - -
[IpakTrkym,0000111€H 6 1 - 3
ne
Peseps 1
Hroro: 68 6 6 5

10kaacc (704; 24. B HEAEIIO)

Teopusi XHMHYECKOr0 CTPOEHUS OpraHuvdeckux coeauHenu. Ilpupoma
XHUMHYECKUX CBS3eH

Opranuueckue BeniectBa. llosiBIeHHe M pa3BUTHE OPraHMYECKONM XUMHUU Kak
HAayKd. XHUMHUYECKOE CTPOCHUE KaK IMOPSAOK COEIWHEHHS aTOMOB B MOJIEKYJIE
COTJIACHO WX BaJEHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUYECKOTO CTPOEHUS
opraHnyeckux coeauHeHuid A.M. BytnepoBa. YTiiepoAHBIl CKEJIET OpraHUYeCcKOM
MoOJIeKyJbl. KpaTHOCTh XMMHUYECKOW CBSI3UM. 3aBHCUMOCTh CBOMCTB BEIIECTB OT
XUMUYECKOTO  CTpoeHus MoJiekyln. HM3omepus wu  wu3omepnl. llonsatue o
dbyHKIMOHANBHOU Tpymrie. [IpuHIUIBI KiacCUpUKAIIMA OPraHUYECKUX COCIUHCHUH.
Cucrematuyeckas MEXKIyHApOJHAs HOMEHKJIATYpa W TPHUHIMIB 00pa3oBaHMUs
Ha3BAHUU OPTaHUYECKUX COCTUHEHUN.
MecTo 1 3HaUeHNE OPraHUYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
Yriaesoaopoasl

[IpenenbHbie  yraeBoaopoabl (ankaHbl). CTpOEHHME MOJEKYJIbl METaHa.
l'omonornuecknii  psaAx ankaHoB. ['omonorn. MexayHaponHas HOMEHKIIATypa
OpraHWYecKux BemlecTB. M3omepus yriaepoaHoro ckenera. 3aKOHOMEPHOCTH
M3MEHEHHsI (PU3NUEeCKuX CBOWCTB. XMMHUYECKHE CBOWCTBA (Ha NMpUMEpPEe METaHa U
ATaHa): peaKUWH 3aMelleHus (TaJoreHUpOBaHUE), IETUAPUPOBAHUS KaK CIIOCOOBI
MOJy4YEHUSI BAXKHEUIINX COCAUHEHUM B OPraHMYECKOM CUHTe3e. ['OpeHrne mMeTaHa Kak
OJIMH W3 OCHOBHBIX MCTOYHHMKOB TeIJa B MPOMBIIUICHHOCTH U OBITY, U30MEpPHU3ALIUU
ankaHoB. llennbie peakiuu. CBoOO HBIE paauKaibl. ['aT10reHONpON3BOHBIE AKAHOB.
Haxoxaenue B npupoie 1 NpUMEHEHUE AJIKAHOB.




Kparssle cBsa3u. HenpenenvHble yriieBomgopoabl. AjnkeHbl. CTpPOCHHE MOJEKYJIBI
stuneHa.Sp—I ubpunuzanusa. [omonmoruueckuit psigx ankeHoB. HomenkiaTypa.
N3omepust  yriiepogHOro CKejaeTta M IOJOKEHUS KpaTHOM CBSI3M B MOJIEKYJIE.
XUMHUECKHEe CBOMCTBA (Ha TpUMEpe HSTUJIEHA): pEeakUMH NPHUCOEIUHEHUS
(ramoreHupoBaHue, TUAPUPOBAHUE, TUAPATALINS, THAPOTATIOTEHUPOBAHUE) KAK CIIOCO0
MOJIy4eHHs] (PYHKIMOHAJIBHBIX TMPOU3BOAHBIX YIJIEBOJIOPOAOB, ropenus. IlpaBuio
MapkoBHUKOBa. BbICOKOMOJIEKYISIpHBIE coequHEHns. KadecTBEeHHbIE peakunM Ha
IBOVHYIO CBA3b. [lomuMepusamus OSTWwieHAa Kak OCHOBHOE HAIPABJICHUE €T0
ucnonb3oBaHus. llonudTuieH Kak KPYNMHOTOHH@XKHBIA NPOAYKT XHUMHYECKOIO
npou3BoJcTBa. lIpumeHnenne >TuiieHa.

Ankaguensl U kayuyku. [loHsThe 00 ankagueHax Kak YIJIEBOJOPOJAx C
IBYyMsl NBOMHBIMU cBs3siMu. [lonmumepusanust nuBuHuna (0yraguena-1,3) kak crnoco6
MOJTYYCHUS] ~ CHHTCTHYECKOro  Kaydyka.  Msompen  (2-mertwnOyraaueHn-1,3).
HarypanbHpli M CHUHTETHYECKMH Kaydyku. DBynkanuszanus xaydyka. Pesuna.
IIpumenenne kayuyka u pes3unbl. ComnpshkéHHble NBOWHbIE CBsA3U. [lonmyueHune u
XUMHUYECKUE CBOMCTBA aJIKaAueHOB. Peakunu npucoennHeHUs (TaJIOT€HUPOBAHUSA) U
NOJIMMEPHU3ALINH AJIKATUEHOB.

Anxusbl. AttleTusieH (3TUH) B ero romosiord. CTpoeHrne MOJIEKYJIbI alleTUJIeHa.
I'omomornueckuut psaa ankuHoB. Homenkiarypa. M3oMepus yriiepoJlHOTO CKelnera u
MOJIOXKEHUSI KpaTHOM CBSI3W B MOJIeKyJie. MexkiiaccoBas usomepus. SpP-I' ubpuauzanms.
XWMHYECKHE CBOWCTBA (Ha MpHUMEPE alETWIEHA): pEeaKUud MPUCOETUHEHUS
(rajmoreHupoBaHue, TUAPUPOBAHUE, TUAPATALINS, THIPOTAIOTeHUPOBAHKE) KaK CIIOCO0
IIOJIy4YEeHUSI TOJIMMEPOB M JPYIUX IOJIE3HBIX NPOAYKTOB. l'OpeHMe aneTusieHa Kak
UCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHM JUIsi CBAapKU M PE3KH METAJUIOB.
[IprmeHenue aneTuieHa.

[ToHsATHE O HUKIOAIKAHAX.

ApeHbl (apoMaTHUECKHUE YTI€BOAOPOAbI). beH30s Kak MpeacTaBUTEb apOMaTUUYECKUX
yriaeBoaopoioB. CTpoeHHe MOJEKyabl OeH307la. XHWMHUYECKHE CBOMCTBA: PEAKIUU
3aMeleHust (TaJoreHuPOBaHNE) KaK CIIOCO0 MOMyYeHHUS] XUMUYECKUX CPEJICTB 3allUThI
pacTeHuil, NpUCOEIUHEHUS (TUAPUPOBAHUE) KaK JOKA3aTEIbCTBO HEMPEAEIBHOTO
xapaktepa Oen3oma. Peaknus ropenus. Tomyon. HM3omepuss 3aMecTHTENCH.
[Ipumenenue Oenzona. Ilectunmabl. ['eHeTMyeckass CBA3b apeHOB C JIPYTUMH
YIJIEBOJOPOIAMM.

[Tpuponnsie ucTouHUKU yraeBoaopoaoB. [Ipupoausiii ra3. Hedts. [lomyTHbIe
Hedranpie Ta3pl. Kamennsli yromb. Ilepepaborka nedTu. Ileperonka nedrn.
Pextudukanronnas  KOJIOHHA. bensuH. JlurpouH. Kepocus. Kpexunr
HeTenpoayKTOB. TepMUUECKil ¥ KaTATUTHIECKUI KpeKUHTH. [luponms.
Kuciopoaconep:xkamue opraHu4eckue CoeJMHHEHUs.

Kucnopoaconepxamue opraHudeckue coeauHeHus. OJIHOATOMHBIE IPEEIIbHbBIE
cnupThl. Knaccudukanus, HOMEHKIATypa, U30Mepus CIUPTOB. MeTaHO U 3TaHOJ Kak
MPEICTABUTENIN IPEACIbHBIX OJHOATOMHBIX CIHUPTOB. [IepBUYHBIN, BTOPUYHBIN H
TPETUYHBIN aTOMBI yriepoaa. BogopoaHas cBsa3b. XuMU4Yeckre CBONCTBA (Ha MpUMEpe
METaHOJIa M 3TaHOJA): B3aUMOJCHCTBHUE C HATPUEM KaK CHOCOO YCTaHOBJIEHUS
HaJIU4YUs THIPOKCOTPYIbI, PEAKLHs C TaJIOT€HOBOAOPOIaMH KaK CIOCOO IMOIYYEHHs
pacTBOpUTENEH, AerujpaTanus Kak crnoco0 MOoIydeHUsl 3THieHa. Peakuus ropeHus:
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cnupThl Kak TormumBo. CnuprtoBoe Opokenue. depmeHTbl. BogopoaHsle CBS3H.
[Ipumenenune meranona u draHona. Ousnonornyeckoe AEUCTBUE METAHOJIA U ITAHOJIA
Ha OPraHu3M 4YeJI0BEKA. AJIKOTOJIU3M.

MHOroaroMHbl€ CHHUPTHL. OJTWIEHIJIMKOJIb W TJIHLEPUH KaK MPEACTABUTEIU
MpEeEIbHBIX MHOTOATOMHBIX CHHUPTOB. KauecTBeHHass peakuus Ha MHOTOATOMHBIE
CIIUPTHI U €€ MPUMEHEHHUE I PACTIO3HABAHUS IJIUIIEPUHA B COCTABE KOCMETUYECKUX
cpeactTs. IIpakTnueckoe NpUMEHEHNE STUIICHITIMKONS U MIIULEPUHA.

®enon. Apomaruueckue cnupThl. CTpoeHHe Moiekyibl (enona. Bzanmuoe
BJIUSHUE aTOMOB B MoJeKyine (eHosia. XUMHUYECKHE CBOWCTBA: B3aMMOJEHCTBUE C
HaTpHEM, TUIPOKCHIOM HaTpusi, OpomoM. KauecTBeHHas peakius Ha (GEeHOII.
[Ipumenenue enona.

KapOonuneueie coenuHenus. KapOonunpHas rpynmna. AnbJeTruHasl Tpymmna.
Anpneruasl. Keronsl. M3omepuss m HOMeHkJarypa. [lonydeHne W XHUMUYECKHUE
CBOMCTBA aJbAEruA0B. Peakuuy OKUCIEHUs U IPUCOEAUHEHNS aabAeruaoB. MeTaHanb
(popmanpaerun) u HTaHalb (aUeTadbACIHI) KaK MPEACTaBUTENN MpPeAesIbHbIX
anpaerunoB. KadecTBeHHbIE peakuu Ha KapOOHWUJIBHYIO Tpymmy (peakius
«cepeOpsHOro 3epkanay, B3aumoneiictBue ¢ ruapokcugom wmeaun (1)) um ux
IpUMEHEHHE ISl OOHAPYKEHUSI TIPEEIbHBIX alIbJIETHIOB B MIPOMBIIIJICHHBIX CTOYHBIX
Bojax. TOKCMYHOCTH anbaeruaoB. [IpuMenenre Gpopmanbaeruaa u aleTaiabIeruia.

Kap6onossie kucnotsl. KapbokcunbHas rpymnmna (kapOokcorpynna). M3zomepus
U HOMEHKJIaTypa KapOOHOBBIX KHUCJIOT. OJIHOOCHOBHBIE TMpe/esibHble KapOOHOBbHIE
kucnoThl. [lomydeHne OAHOOCHOBHBIX MPEAENIbHBIX KapOOHOBBIX KHUCIOT YKCyCHas
KHACIIOTa KaK TMPEACTaBUTENb MPEAEbHBIX OJIHOOCHOBHBIX KAapOOHOBBIX KHCIOT.
XHWMHUYECKHE CBOICTBAa (Ha MPUMEPE YKCYCHOW KHCIIOThI): peaklHMH C MeETajulaMH,
OCHOBHBIMM OKCHJAaMH, OCHOBAHMSIMH U COJSIMH KaK TMOJTBEPKIEHUE CXOJCTBA C
HEOpraHMYEeCKUMHU KHucioTamMu. Peakiusi srepudukanuu Kak CHoco0 MOIydeHHs
COXHBIX 3dupoB. [IpuMeHeHe YKCYCHON KHUCIIOThI. MypaBbrHAs KHCJIOTA. ALIETATHI.
[IpencraBiienue 0 BbICIINX KapOOHOBBIX KHUCIOTaX.

Cnoxnsie 2¢upsl 1 xupbl. HoMenknatypa. [lonydenue, XuMudeckue CBOMCTBA
cnoxHBIX 3¢upoB. Peakuus stepuduxanuu.  CroxHble DHUPHl KaK MPOLYKTHI
B3aMMOJICHCTBUSI KaPOOHOBBIX KMCIIOT CO cnupTaMu. [I[pruMeHeHne CloXHbIX 23(PUPOB B
MUIIEBOM W TapPrOMEepHON MPOMBINIIEHHOCTH. JKHpPBI KakK CIOXHBIE 3()UpbI
TJIMIIEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT. PacTUTenbHBIE W JKUBOTHBIC >KUPBI, UX
cocraB. Pacrno3HaBaHHME pPacCTUTENBHBIX >XUPOB HA OCHOBAaHUM HX HENPEAECIBHOIO
xapaktepa. llpuMenenune xupoB. ['MIpoNW3 WM OMBUICHHWE >XHPOB KakK CIOCO0
MIPOMBITIJICHHOTO TIOJIYYSHHSI COJIEH BBICIIMX KapOOHOBBIX KUCIIOT.

Mpb14 Kak CcoJid BBICIIMX KapOOHOBBIX KHUCJIOT. MoIOIIME CBOWCTBA MbLIA.
CHUHTETHYEeCKHE MOIOIIUE CPEACTBA.

VYrnesoasl. Knaccudukanus yriaeBogoB. Monocaxapuasl. Onurocaxapuisbl.
Jucaxapunel. Haxoxaenue yrieBoaoB B npupoje. [nroko3a Kak anbAerugoCnupr.
bpoxenue rmoko3sl. @pykroza.  Caxaposa. ['maponus caxapossl. Kpaxman wu
LEJUTI0I03a KaK OWOJIOrHYecKue MoauMepbl. XUMHUYECKHE CBOWCTBA Kpaxmana u
LEJUTI003bl  (TUAPOSIN3, KauyeCTBEHHash peakiuss C MHoJIoM Ha Kpaxmal U ee
MPUMEHEHHUE [Ji1 OOHApYXKEHHUs Kpaxmayia B MpOAyKTax nutaHusi). [Ipumenenue u
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Ouosiornueckas poJib yriieBoaoB. [IoHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpe
aleTaTHOro BoJIOKHA. Anetuinesuiono3a Knaccudukanms BOJIOKOH.

Nnentudukanuss opraHudeckux coeauHeHuid. ['eHeTnueckass CBSI3b MEXKIY
KJIACCAaMM OPraHUYECKUX COCAUHEHUHN. TUIbl XMMUYECKUX PEaKLHUM B OPraHUYECKOU
XUMHHU.

A3oTcoaep:kaiye OpraHudeckue coeJMHeHmnsl.

AmMuHOKuCHOTHI U Oenku. CocTaB M HOMEHKIaTypa. AMHUHBL. AMHUHOTrpPYIIA.
AnwnuH. IlonmyyeHne M XUMHUYECKHE CBOMCTBA AHWIMHA. AMHWHOKHUCIOTBHI Kak
am(poTepHble OpraHrueckue coeauHeHus. M3omepus u HOMeHKJaTypa. bumnonspHbii
noH. Ilentuanas cBsa3b. buonormyeckoe 3HaueHue o-amMuHOKUCHOT. OObnactu
NPUMEHEHUSI aMUHOKHUCIOT. XHMHUYECKHE CBOMCTBA aMHMHOKHUCIOT. llenTumpl.
[Momunentuael. ['munun. benku kak nmpupoansie ouonosuMepbl. COCTaB U CTPOCHUE
O0enkoB. XWUMHUUYECKHE CBOMCTBA O€NKOB: Tuuposin3, AceHaTypaius. OOHapyxKeHUue
OCJNKOB MpU TMOMOIIM KAa4YeCTBEHHBIX (I[BETHBIX) peakiuii. [IpeBpaienus OeiaKoB
MUY B opranu3mMe. buonorndyeckue GyHKIUU OEIKOB.

A3zoTcojepxkalue — reTepolukiandeckue — coeauHeHus.  I[lupuaun.  [luppor.
[Tupumuaus. [TypuH. A30TUCTBIE OCHOBaHUSI.
Hyxkneunossie kuciotsl. Hykneotuasl. KoMmmieMeHTapHbIE a30TUCTBIE OCHOBAHUA.
XuMUs U 3I0pOBbE uesioBeka. @apMaKoIoruuecKkasi XuMusl.
XumMus 1moJJuMepoB
[Tomumeprl.  Crenens  monumepuzauuu.  Monomep.  CTpyKTypHOE  3BEHO.
Tepmomnactuunsle  nonumepsl.  CrepeoperyisipHble  nojgumepbl.  IlonuaTuiieH.
[Monunponunen.  Ilonuterpadropatunen.  TepmopeaKTUBHBIE ITOJIUMEPBI.
®enonopopManpaeruaupie cMmoibl. [lmactmaccesl. @eHomiacThl. AMHUHOIUIACTHI.
[lenormactel. Ilpuponubiii kayuyk. Pesuna. D0oHUT. CHHTETHYECKHE Kay4dyKH.
Cunretnueckue BosiokHa. Kanpon. JlaBcaH.

11 kjacc

Tema 1. BaxxHeiilmue xXuMHUYeCKHe MOHATHA U 3aKOHBI (8 4acoB)

Atom. Xumudeckuit aneMeHT. M3otomnsl. [IpocThie U C10KHBIE BEIIECTBA.

3aKOH COXpaHEHHsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALLICHUS
DHEPrMH NPU XHUMHUYECKUX pPEaKUMsX, 3aKOH IIOCTOSIHCTBAa cocTaBa. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMUSL.

AtomHbIe opOuTamm, S-, p-, d-, f-amekrpoHbl. OCOOCHHOCTH pa3MEIICHHS
AJIIEKTPOHOB TIO OPOUTAISIM B aTOMaxX MaJIbIX U OOJBIIUX MEPUOIOB. DHEPreTHUCCKIE
YpOBHHM, NOAYpOBHU. CBsI3b NEPUOJMYECKOTO 3aKOHA M NEPUOJMYECKON CHUCTEMBI
XUMHUYECKHX DJJEMEHTOB C TEOpUEU CTpOoeHUs aroMoB. KOpOoTkMM M JJIMHHBIN
BApUAHTBI TAOJIUIbI XUMHUYECKUX AJIeMEHTOB. [lonokeHne B MepuoguYecKOr CUCTEME
XUMHYECKHX JJIEMEHTOB BOJAOPOJA, JIAHTAHOWJIOB, AaKTUHOWUJIOB MU HMCKYCCTBEHHO
MOJYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTH aTOMOB. lleproanueckoe n3MeHEHne
BAJICHTHOCTH M Pa3MeEpPOB aTOMOB.

PacuerHsble 3agaum. Berunciienne macchl, 00beMa MM KOJMYECTBA BEIIECTBA
M0 M3BECTHOM Macce, 00beMy WM KOJUYECTBY BELIECTBA OJHOTO M3 BCTYIHUBIIUX B
PEaKLHIO WUJIU MOJYYUBIINXCS B PE3YJIbTATE PEAKIINU BEIIECTB.

Tema 2. CTtpoenue BemecTBa (7 4yacoB)
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XuMuyeckast cBsi3b. BuIbl M MexaHU3Mbl OOpa30BaHMUS XUMUYECKON
cBa3u. MonHas cBsa3b. Katnonbel m aHnoHbl. KoBaneHTHas HeNoJsIpHAas CBA3b.
KoBanenTHas nosusipHas CBA3b. DNEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHNUS.
Merannnyeckas cBsa3b. Bopopoanas cBsa3b. IIpocTpaHCTBEHHOE CTpoeHUE
MOJIEKYJI HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB.

TUIBl KPUCTAJIIMYECKUX PELIeTOK MW cBoucTBa BewecTB. [IpuunHbl
MHOr000pasusi BEIECTB: U30MEPUs, TOMOJIOTHs, aJLIOTPOIINS, U30TOUS.

JlemoncTtpanuu. Moaenu HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX H
METAUNIMYECKUX KpUCTAUIMYECKUX pemeTrok. OPdexkr Tungans. Mogenu
MOJIEKYJ U30MEPOB, TOMOJIOTOB.

PacueTrHble 3agaud. Brerumcnenue wMacchl (KOJIMYECTBA BEISCTBA,
o0beMa) MPOAYKTAa pEaKIMH, €CIU [JIsi ero IMOJydYeHHs JaH pacTBOp C
ONpPEAEICHHON MacCCOBOM 10JIe UCXOHOTO BEIIECTRA.

Tema 3. Xumnueckue peakuuu (7 4acoB)

Knaccudpukanuys  XMMUYECKUX  peakiuid B HEOPraHUYECKOW W
OPraHM4YeCKON XHUMUH.

CKOpOCTh pEakiuM, €€ 3aBUCUMOCTbh OT Pa3IMYHBIX (DAKTOPOB. 3aKOH
JNEUCTBYIOIIMX Macc. OHeprusi aktupBauuu. Karaimu3z W KaTaau3aTopbl.
O6paTumocTh peakiuii. XumMudeckoe paBHoBecue. CMelieHue paBHOBECHUS IO/
nerictBueM pa3nuuHbIX (paktopoB. [lpuanun Jlelllatense. IIpousBoacTro
CEpPHON KUCIOTHl KOHTAKTHBIM CITIOCOOOM.

JemoncTpanum. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHUEHTpaUud M
TeMIiepatypsl. PaznoxkeHue nepokcuaa BOAOPOAa B MPUCYTCTBUM KAaTaIA3aTOPA.
Onpenenenue cpeapl pacTBOpa ¢ MOMOIIBI0 YHUBEPCAIIBHOTO UHAMKATOPA.

JlaGopaTopuble onbIThl. [IpoBeneHue peaxkiuii MOHHOTO OOMEHA s
XapaKTEPUCTUKU CBOWCTB AJIEKTPOJIUTOB.

IIpakTuyeckasi padora. BiusHue pa3nuuHbiXx (aKTOPOB Ha CKOPOCTH
XUMHUYECKOU pEaKIHH.

Pacuernble 3agaun. Bpiuncienue Macchbl (KOJIMYECTBA BEIIECTBA,
o0beMa) MPOAYKTa pEaKIMH, €CIU HM3BECTHA Macca HMCXOJHOTO BEIeCTBa,
coAep Kalero ONpeaeICHHYIO JOJI0 TPUMECEN.

Tema 4.PacTBopbI (7 4acoB)

HMucnepcubie cuctembl. Wctunable pacTBOpbl. CrnocoObl BbIpaKeHUs
KOHIIEHTPAILIMU PACTBOPOB: MacCOBAs J0JS1 PACTBOPEHHOI'O BEILIECTBA, MOJISIpPHAS
KoHIIeHTpanus. Komnonansle pacTBOphI. 30711, TEIH.

Onektponutnyeckas auccouuanusi. CUibHbIE M CIA0bIe SJIEKTPOJIUTHI.
KucnotHo-ocHOBHBIE B3anMoieicTBUS B pacTBopax. Cpena BOAHBIX pacTBOPOB:
KHUCJIasi, HeUuTpanabHas, menodHas. MonHoe nmpousBeneHue Boabl. BomopoaHbIi
nokasatenb (PH) pactBopa.

I'maponn3 opraHnyecKuX U HEOPraHMYECKUX COCTUHEHHM.

IIpakruyeckass pabora. IlpuroroBieHue pacTBopa ¢ 3aJaHHOU
MOJIIPHOW KOHUEHTpAalen

Tema S.2yiekTpoxuMuveckue peakuuu (S5 4acos)
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XVMMHUYECKHE UCTOYHUKHU TOKA. Psii cTaHAAPTHBIX 3JIEKTPOAHBIX MOTEHIMAIOB.
DnekTpoau3 pacTBOpoB M pacmiiaBoB. [loHsTHe 0 KOppo3un MertamuioB. CrocoObl
3aIUTHI OT KOPPO3HUH.

Tema 6. MeTanuanl (12 yacoB)

[lonoxeHne MeTalJIOB B IMEPUOJMYECKOW CHUCTEME XMMHUYECKHX HIIEMEHTOB.
OO0mue CBOMCTBA METAJIOB. OJEKTPOXMMHYECKHI psJ] HANpsSHKEHUH METaJJIOoB.
OO61ue crocoObl MOTYYEHUs METAIIOB.

O630p MeTamioB TriaBHbIX NoArpynn (A-Tpynmn) MNEpUOJUYECKONM CHCTEMBI
XUMHYECKUX IJIEMEHTOB.

O630p MertamioB riaBHeIX noxarpymnmn (b-rpymm) nepuoguyeckoil cUCTEMBI
XUMHYECKUX 3JIEMEHTOB (Me/lb, LIMHK, TUTAH, XPOM, KeJIe30, HUKEIIb, IIJIaTHHA).

CnutaBel METAIIIOB.

Oxcuibl ¥ TUIPOKCHUIBI METAIIIOB.

JemoncTpanuu. O3HaKOMJIEHHWE € 00pas3llaMM METAJJIOB M MX COEAMHEHHI.
B3aumoneiicTBie  IIENOYHBIX M HIEJIOYHO3EMENbHBIX METaNIOB C  BOJIOM.
BzaumoneiicTBie Meu ¢ KHCIOPOJOM U CEpOM. DIEKTPOIU3 pacTBOpa XJIOpUAa MeIu
(I1). OmbITHI MO KOPPO3UK METAIIIOB U 3aIIUTE OT HEe.

JlabopaTopHble ombIThbl.B3auMonelicTBue LMHKAa M JKelie3a C pacTBOPaMH
KHACTIOT W IeJoueid. 3HaKOMCTBO ¢ oOpa3llaMu METa/lioB M UX pyaamu (pabota c
KOJUICKIIUSIMHU ).

Pacyernbie 3amaum.PacueTel MO XMMUYECKHM YpPaBHEHHSM, CBS3aHHBIE C
MacCOBOM JTOJIEH BBIXOJ1a ITPOYKTA PEAKLIUHA OT TEOPETHUYECKH BO3MOKHOIO

IIpakTnueckas pabGora. PemeHue JKCIepUMEHTAJBHBIX 3a/Ja4 IO TeMme
«MeTtan».

Tema 7. HemeTranasl (10 yacoB)

O630p cBoicTB HeMmeTawioB. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
TUMUYHBIX HEMETaUIOB. OKCHUIIBI HEMETAJIOB M KHUCJIOPOJIOCOJACPKAIIUE KHUCIOTHI.
Bonopoanbie coeuHEeHNsST HEMETAIIOB.

JMemoncTpanun.O6pa3npl  HemeTaiwioB. OOpa3ibl OKCHIOB HEMETAUIOB H
KHUCIIOpOJIcoAepKamuX Kuciaor. [operue cepwl, ¢ocdopa, kene3a, MarHus B
KHCJIOpOJIE.

JlabopaTopHble ONBITHI. 3HAKOMCTBO C oOOpa3slaMud HEMETAUIOB W HUX
MPUPOJIHBIMUA COeTUHECHHAMHU (paboTa ¢ KoJuleKuusMmu). Pacro3HaBaHHWE XJIOPHIIOB,
cynbdaToB, KapOOHATOB.

I'eHeTndeckas CBsi3b HEOPTaHUUYECKUX U OPraHUYECKUX BEIIECTB.

IIpakTuyeckasi padora. PemeHne 3KcnepUMEHTAJBLHBLIX 3aJa4 IO TeMme
«HemeTanab».

Tema 8. Xumus u Ku3Hb. (54.)

XuMHUS B MPOMBIIUICHHOCTH. [IpWHIMIBI XMMHUYECKOTO MPOM3BOICTBA.
XUMHUKO-TEXHOJIOTUYECKUE TIPUHIUIIBI  TPOMBIIIICHHOTO TOJYUYeHHUS METaJJIOB.
[Tpon3Boactro uyryHa. [Ipon3zBoacTBo cTanm.

Xumus B ObITy. XUMHYECKasi MPOMBIIIIJIEHHOCTh U OKpY KaroIas cpejaa.
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IIpaktukym 7 4). PemeHue OSKCOEPpUMEHTANBHBIX 3a4ad IO
HEOPraHUYECKOM  XUMHH;  pELICHUE  OKCIECPUMEHTAJIbHBIX  3aJay IO
OPraHUYeCKOW XUMHH; PELICHUE NPAKTUYECKUX PACUETHBIX 3aJay; IIOJIy4YeHUE,
coOupaHue U pacro3HaBaHUE ra3oB.
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3. KanennapHo- remaTnueckoe mianuposanue 10 kiaacc

Hara Ne | Tema ypoka JomaiHee 3a1aHue
ILnan. | ®akr.
Tema 1. Teopernyeckue 0OCHOBBI OPraHn4yeckoi xumuu (6 yacos).

1 [Ipenmer wu 3HaueHue opranuudeckoi | §1, ymp.6,
XUMMH.

2 Teopuss ~ xumuueckoro  crpoenus | § 2, ynp. 1-5
OPraHUYEeCKUX COCTUHECHUM.

3 [MpakTHyeckas padoraNel | § 3, ymp. 1-4;
«KauecTBeHHoe onpeaeaeHue
yriepoaa, BOAOpoAa W XJopa B
OPraHu4YecKNX BelecTBax».
CocTosiHME AJIEKTPOHOB B aTOME. § 4, ynp. 1-5
DOneKTpoHHas Mpupoja XUMHUecKux | § 5, ynp. 1,2
CBS3€M B OPraHN4eCKUX COETUHEHUSIX.

6 OcoGenHoctn u  knaccudukanus | § 6, ynp. 1-7
OPraHNYECKHUX PEAKIU.

Tema 2. IlpeaesnbHble yrieBoaopoas! (3 yaca).

7 DNEKTPOHHOE u | §7,ymp.1-3
MIPOCTPAHCTBEHHOECTPOECHHUE AJIKaHOB.

8 l'omonorm u wm30oMepwl anmkaHoB. | § 8,ymp.1-3
HowmeHnknarypa ankaHoB.

9 Meran.@uzndeckue u  xumuueckue | § 9,ymnp.4-5

CBOMCTBA aJIKaHOB.

Tema 3. HenpeaeabHble YriieBo0poabl (AJKEHbI, aJKaIHeHbI U aJIKHHbI) (9 yacoB).

OeH30J1a.

10 Crtpoenue, nzomepus, HomeHkiaarypa | § 10,ynp.1-3
aJIKEHOB.

11 XUMHUYECKUE CBOICTBA aIKEHOB. 8§11

12 | IlonyyeHue U MPUMEHEHHUE AJTKCHOB. 811

13 | OGoO6menre MPoOMJIeHHOTO0 MaTepuaia
mo TeMe «AJKeHb». IloaroToBKa K
PAKTHYECKOM padorTe.

14 | IIpakTH4ecKas pa6ora Ne2 | §12
«IloryyeHHe HTHJIEHA W ONBITHI C
HUAM.

15 Ankanuensl. CTpoeHHE U CBOMCTBA. 8§13

16 | Ankaauensl. XUMHYECKUE CBOWcTBa. | § 13
[Tonyuyenue. Kayuyk. AnerunieH.

17 | Ctpoenue, HOMeHKIATypa, u3omepus | § 13
U GU3NYECKUE CBOMCTBA ATKUHOB.

18 | Xumuueckue  cBOWCTBA  alKWHOB. | 8§ 13
[Tonyuenue u mpuMeHEeHUe aTKUHOB

Tema 4. ApeHsl (apoMaTHYecKHe YIrieBoaopoabl) (21 uac).

19 | benzon u ero romomoru. Crpoenue, | § 14
HOMEHKJIaTypa,n30MepHst
apOMaTHYECKUX YIIIEBOJIOPOJIOB.

20 | ®usnueckue U XUMHAYECKUE cBoiicTBa | 8 15
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21

T'omonoru 0ensona. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB OEH30J1a HA
IIpUMepe TOJIYOJIa.

§15

22

I'eneTnueckas CBsi3b apOMAaTUYECKUX
YIJI€BOIOPOIOB C APYrUMH KilaccaMu
YIJ1€BOIOPOIOB.

§16

Tema 5. [Ipupoanble HCTOYHUKH U TIepepadoTKa yrijieBoaopoaoB (5 yacos).

23

[Ipuponnsiii ras. [lomyrasie
He(TSHbIC ra3bl.

§17

24

[lepepaboTtka HETH.

§18

25

T'eneTnueckas
pa3IMYHBIMU
YTJIEBOJOPOIOB.

CBA3b MCKIAY

Ki1aCcCaMH

§18

26

0O00011eHNE U CUCTEMATU3ALINS
3HaHui 110 TeMe «HenpeaeapHbIe U
apOMaTHUYECKUE VIJIEBOAOPOBDY.

27

KonTpoabHas padora Ne2 no reme
«Henpene.m)ﬂble H APOMATUYCCKUE
YIJ1€BOIOPOAbI»

Tema 6. Ciuptbl 1 eHoJIbI 74,

28

AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN
paboTel Ne2.

OnHOAaTOMHBIE NPENENbHbIE CITUPTHI.
Crpoenue MoJieKy, pyHKIIMOHAIbHAS
rpynna. M3oMepusi 1 HOMEHKIJIATYpa.

§19

30

Boaoponnas cBsize. CBoiicTBa
yTagoa. DU3HOJIOTHYECKOE IEHCTBUE
CIIUPTOB HAa OPTaHW3M YeJIOBEKa.

§19

31

[TonydeHue U MpUMEHEHUE CITUPTOB.
Pemenue 3a1a4 10 XUMHYECKHM
YPaBHEHUSM IPH YCIIOBUH, YTO OJHO
U3 pearupyrommx BeecTB 1aHO B
H30BITKE.

§ 20,3a1a9HNK

32

I'enernueckas cBSI3b MMpCaACIbHBIX
OJJHOATOMHBIX CITUPTOB C
YrJICBOAOPOJaMH.

§20

33

MHoOTroaTOMHBIE CIIUPTHI.
DTUJICHTTUKOJIb, TITUIEPUH.
CBoiicTBa, MPUMEHEHHUE.

§20

34

DeHOIIBL. Crpoenne MOJIEKYJIBI
(enouna. CaoiicTBa denona.
Toxcu4HOCTB denoma u  ero
coequHenuil. [Ipumenenue geHona

§22

Tema 7.

AJIbIerubl, KETOHbI U KapOOHOBBIE KHCJIOTHI 94.

35

Anbaerunbl. CTpoO€HUE MOJIEKYIIbI
dopmanpaeruaa. yHKIUOHATbHAS
rpynna. M3omepust 1 HOMEHKIIaTypa.

823,ynp.3,4,3a;11(c.106)

36

CBoiicTBa aAJIbACTUI0B.
dDopManL;[erm[ n ancTajabaCrua:
TOJIYYCHHEC U MPUMCHCHUC.

824ymip.16,3a11(c.117-118)
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37

ALIETOH — MPEJICTABUTENb KETOHOB.
Crpoenue mosiekyibl. [Ipumenenue.

3aaHue B TETpaau

38

OnHOOCHOBHBIE IPEEIIbHBIE
KapOOHOBbIE KHCIOTHL. CTpoeHne
MoJieKyJl. QyHKIMOHAIbHAS IPyIIIa.
W3omepust 1 HOMEHKJIATYPA.

§26ymp.17(c.118)

39

CBoiicTBa KapOOHOBBIX KHCIIOT.
Peaxmus srepudukanun. [lomydenne
KapOOHOBBIX KUCIIOT U IIPUMEHEHHE.
Kpartkue cBenenust o HenpeaeIbHbBIX
KapOOHOBBIX KHCIIOTaX.

[Toaror. K npaxtuu padote

40

[IpakTuueckas pabora Ne3
«[lonydyenue u cBoiicTBa KapOOHOBBIX
KHCIIOT»

8 27,Iloaror. K mpakrtuy
pabote

41

[IpakTnueckas padorta Ne4 «Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha
pacro3HaBaHHe OPraHUIECKUX
BEIIIECTB)

8 28,Iloaror. K mpakrtuyg
pabote

42

O0600I11IeHNE U CUCTEMATHU3ALIUS
3HAHUM 110 TEME
«Kucnopoacoiepskaipe
OpPraHMYEeCKHE COCIMHEHHM

ITox. x xout. Pa0.

43

KonTtpoJsbHas padora Ne3 no remam
«CupThI ¥ (PeHOIbI»,
«AJIbieru/1bl, KETOHBI»,
«Kap0oHOBbBIE KHCJIOTHI»

IMOBTOPIINTH

Tema 8. Cioxubie 3¢pupsbl. Kupbi 3u4.

44

Ananuz pe3yribmamos KOHmMpOIbHOU
pabomuor Ne3.

CrnoxHbIe (UPBI: CBOMCTBA,
HOoJIy4YeHHUE, IPUMEHEHHE.

8§29

45

Kupsl, crpoenue xupoB. Kupsl B
npupoje. Cpoiicta. [Ipumenenue.

§30,ynp 1-6

46

Motontue cpeactsa. [IpaBuna
0e301acHOT0 0OpaIeHus Co
cpencTBaMu OBITOBON XUMHH.

§30,ynp 10-18

Tema 9. YrieBoanl 8u.

47

I'mroko3a. CTpoeHrne MOJIEKYJIbI.
OnTuueckas (3epkaibHasi) H30MEpHsl.
®u3nuecKue CBOMCTBA U HAXOXKICHUE
B npupoje. [Ipumenenue. Ppykrosa —
U30MeEp TIIIOKO3BI.

§31,ymp.8,3a1.1(c.128-129)

48

XUMHUYECKHE CBOMCTBA TJIIOKO3EL.
IIpumeHeHue.

831

49

Caxapo3za. CTpoeHHE MOJIEKYJIBI.
CBoliCTBa, IPUMEHEHHUE.

832

50

Kpaxman — npencraBurens
MIPUPOIHBIX MTOIUMEPOB. PU3nueckue
U XMMUYECKHE CBOWCTBA.
Haxoxnenue B mpupone.
[IpumeHeHue.

833

18



51

Lemnroo3a — npeACTaBUTEND
MIPUPOIHBIX TONUMEPOB. Pusndeckue
U XMMHYECKHE CBOMCTBA.
Haxoxnenue B mpupoze.
[Ipumenenue. AlleTaTHOE BOJIOKHO.

834

52

[Ipaktuyeckas padora Ne5 «Pemenue
JKCIIEPUMEHTAIIBHBIX 33134 Ha
IIOJIy4EHHUE U PACIIO3HABAHUE
OPraHNYECKHUX BELIECTBY»

835

53

O00011IeHNe U CUCTEMATU3 AN
3HAHUH 110 TeME «YTIIEBOILI»

IIOBTOPUTH

Tema 10. A3oTcoaep:kaime opranHnyeckue coeTMHeHUs /4.

54

Amunbl. CTpoeHHE MOJIEKYIL.
Amunorpynna. @usnueckue u
XuMu4eckue cBoiictBa. CTpoeHue
MoJIeKynbl aHwinHa. CBOMCTBa
aHunuHa. [ Ipumenenue.

§36,ynp1-9(c.156),3ax.1-
3(c158)

55

AMHHOKUCIOTHL. M30Mepus u
HOMeHKJ1aTypa. CBOMCTBA.
AMUHOKHUCIIOTHI KaK aM(pOoTepHbIe
OPraHUYECKHUE COCTUHEHUS.
[IpumeHenue.

3agaHue B TETpaau

56

I'enernueckast CBSI3b aMHUHOKHUCIIOT C
JIPYTUMU KJIACCAMU OPTaHHUYECKUX
COECIUHEHU.

§37,ynp10-14,c1p.157

57

benku — npupoaHbIe TOTMMEPHI.
CocTaB U CTpOCHHE.

838

58

duszndeckrue U XMMHUUECKHE CBOMCTBA.
[IpeBparenus OeIKOB B OpraHu3Me.
VYcrexu B U3y4eHUU U CHHTE3E
OEIKOB.

839

59

[TonsiTre 06 a30TcoepKaux
TETePOLMKINYECKUX COCAMHEHUSIX.
[Tupuaun. [Muppoi. [TupumuaguHOBBIE
U IIypUHOBBIE OCHOBAHUSI.
HyxiienHOBbIE KUCIIOTHI: COCTaB,
CTpOCHHUE.

840

60

XUMHUS U 3I0POBBE YEITOBEKA.
JlexapctBa. [IpoGiieMsl, cBsI3aHHBIE C
MPUMEHEHHUEM JIEKapCTBEHHBIX
penaparos.

841

Tema 11. Xumust noimmepos 9u.

61

Ilonsatue o BBICOKOMOJICKYJIAPHBIX
COCAUHCHUAX. CuHTeTHYECKHUE
IMOJIMMCEPHI.

842

62

Knaccudukarus miactmacc.
TepMoIIacTUUHBIE MTOJTUMEPHI.
[Hommatrien. [omunponuiieH.
TepMOIIIaCTUYHOCTb.
TepMOpPEakTUBHOCTb.

843
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63

Cunrernueckue kayayku. CTpoeHue,
CBOMCTBA, MOJIyY€HHE U PUMECHEHHE.
Cunrernueckue BosiokHa. Kampos.
JlaBcaH.

845-46

64

Nucrpykrax no Th. IIpaktuueckas
pabora Ne6 «PacroznaBanue
IJIACTMACC U BOJIOKOH»

§ 47

65

KonTpoabHnas padora Ne4 mo remam
«Caoxnblie 3¢pupsl. JKupbi»,
«¥YTaeBoabl», «A30TcoaepKalue
OpraHuvecKue coeuHeHHUsD

66

AHanu3 pe3yinbTaTOB KOHTPOJIBHOM
pabotsr Ne4.

O060061eHre MmaTepuana TEMBI.
Pemrenne pacdyeTHsIX 3aa4 HA
OIpENEIEHNE MaCCOBOM UJIN
00BEMHOM JTOJM BBIXOJ1Aa IPOAYKTA
peakiuyu OT TEOPETUUECKU
BO3MOXHOTO.

67

HUrorosasi KOHTpPOJILHAsA padoTa 1o
KYPCY OPraHM4ecKOi XUMHHU

68

AHanus pe3ynbTaToB KOHTPOJIBHOTO
HUTOTOBOI'O TCCTUPOBAHUA.
O06o01eHre 3HaHMH MO KypCy
Oprann4eckoil xuMuu. Opranudeckas
XMMHMsI, YEJIOBEK U MPHUPOJIa.

848

69-
70

Pezepn
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KasenagapHo- temaTtuyeckoe mianuposanue 11kmace

Jlara

Ilnan. | dakr.

Ne

Tema ypoka

I[OMaIIIHee 3aJlaHuE

Teopernyeckue 0CHOBbI 001IeH XMMUH
Tema 1. BaxkHelilune xXuMuuyecKkue MOHSITHS M 3aKOHBI (8 yacoB)

1 §1,¢.6..2-3
IToaroroBuThCS K
[ToBTOpenue nporaeHHoro B 10 ki1 KOHTp.pao.
2 Bxonnas konTposibHast padorta Nel
3 XUMHUYECKUH IEMEHT. §2,c.9.Ne2-4
Hyxnenner.M3oTons! 3akoH
COXpaHEHHUs MacChl M DHEPTUH B
XUMUH
4 [Teprnoanaeckuii 3aKoH. §3,c.14-15,Ne 2-4, TecThl
Pacnipenenenue 3meKTpOHOB B aTOMax
2JIEMEHTOB MaJIbIX TIEPUOIOB.
5 Pacnipenenenue snekrpoHoB B aromax | §4,¢.22 Ne 1-5
OOJIBIIINX TIEPUOJIOB
6 [Tonoxenue B [ICXD Bogopona, §5 ¢.25, Ne4
JIAHTAHOMIOB, aKTHHOUIOB
HCKYCCTBEHHO IMOJTYYCHHBIX
9JIEMEHTOB
7 BaneHTHOCTE U BaJIEHTHBIE 86
BO3MO’KHOCTH aTOMOB C.31
No4-7
8 [Tepuoanueckoe U3MEHEHHE 86
BAJICHTHOCTH U PaJMyCOB aTOMOB. C.31
Neq-7
Tema 2. Ctpoenne BemecTBa (7 yacoB)
9 OCHOBHBIE BUIbI XUMHUYECKON CBSA3H §7,1m0 ctp. 33
HMoHHas 1 KoBaJICHTHAS CBS3b
10 CocraBneHue EeKTPOHHBIX (GOpMYIT §7 ¢.33-34
BEIIECTB C KOBAJICHTHOM CBS3bIO
11 Meramnnueckas cBs3b. Bonopoanas §8,¢c 37Ne3 tecThl
CBSI3b.
12 [IpocTpancTBEHHOE CTpOEHUE §9,c.43 Ne5, Tectol
MOJIEKYJT
13 CrpoeHne KpuCTalIoB. §10,c. 48 Ne5
Kpucrannnueckue pemerku.
14 [TpuurHBI MHOTOOOpa3usl BEIIECTB §11,c.51 Ne4-5
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15

KonTpoabHas padora Ne2 no remam
«BaxHeiilmme XMMHYeCKHE IIOHATHSA
U 3aKOHb», «CTpoeHHe BelecTBay

Tema 3. Xumnueckue peakuuu (7 4acos)
16 Krnaccudukarus XuMHYECKUX §12,¢ 58 Ne 1-3,
peakuui S5-7
17 Krnaccudukarus XuMHYECKUX §12,c 58 Ne 4,,
peakui 8-10
18 CKOpOCTh XUMUYECKUX PEAKITHI §13,rectnl
19 CKOpOCTh XMUMUYECKUX PEAKIIH. §13,koHCHIEKT
Kunernyeckoe ypaBHEHUE PEAKIIHH.
20 Karamms §14,¢.70,Ne 4 TecThbl
21 XUMHYECKOE PAaBHOBECHE U CTIOCOOBI §15,¢.73,Ne3,3amaun
€r0o CMEIICHUS
22 Ypoxk-o0060611eHne 1Mo Teme
«XUMHYECKHE PEAKIIAI)
Tema 4. PacTtBopsbl (7 4acoB)
23 JlucriepcHbIE CUCTEMBI 816
24 Crnoco0Obl BeIpaKeHHsI KOHIIeHTpanuu | §17
pacTBOPOB ,c. 81 3an.1,2
25 Pemrenue 3a1a4 Ha MPUTOTOBJICHNE 817
pacTBOpa ONpeeTEHHOW MOJISIPHOM ,c. 81 3an.3.,4.
KOHLIEHTPALUU
26 IpakTyeckas padora Nel [ToaroToBUTH OTYET
IIpuroroBJjieHue pacTBopa ¢
3aJJaHHOM MOJISIPHOM
KOHIIeHTpanuei
27 DIEeKTPOTUTHIECCKAS JTUCCOIHAIIHSI. §19c 88,Ne 2-7
Boaopoansblil nokazaress.
28 Peaxkiuu monHOrO 0OMEHa §20,c. 92 Ne2-5
29 ['uaponu3 opraHUYECKuX u §21,c.97 Ne6-7
HEOPraHMYECKUX COCAMHEHUN
Tema «JJieKTpoXuMHUYecKHe peakuun»(S 4acoB)
30 XHWMHUYECKUE UCTOYHUKH TOKa §22,c 102.Ne5-6
31 Psin craHIapTHBIX AJIEKTPOTHBIX §23,c.107.Ne8-9
MOTEHIINAJIOB
32 Koppo3sus meramios u ee §24, ¢.112,Ne4-5
peyNpeKICHUE
33 DIEeKTpoIn3 §25, c. 118 Ne4,6.
[ToaroToBUTHCS K
KOHTp.paboTe
34 Hrorosast koHTpOILHAs1 padoTa Ne3
3a | mosyroaue no pasgeny
«TeopeTnyeckue 0OCHOBbI XUMH K
Tema 6. MeTasubl. (12 yacoB)
35 OO01as xapakTepUCTUKA METaNIOB §26,c. 123 Ne 6-7,tectnl
36 00630p MeTanmnueckux 3MeMeHToB A- | §27,c. 131 Ne4-5,9

rpynn
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37

OO6muit 0030p METaNTMYSCKUX
2J1IEMEHTOB b-rpynn

§28,c.134
Ne3-4,tecThl

38 Menn §29,c. 137Ne4

39 Hunk §30, c. 140,Ne4

40 Tutan u xpom §31,c 145,Ne2,3

41 Kenezo, HuKkenp, mMIaTuHa §32,c.149Ne3-4,TecThl

42 CiaBbl METAJLJIOB §33,c.154Ne5-6

43 OKcHbl ¥ THAPOKCHUIBI METAIIJIOB §34,c.160Ne5,835

POYUTATH

44 IIpakTnueckas padora Ne2
Pemienue JxcnepuMeHTAIbHBIX
3aja4 no teMe «MeTaabD)

45 Pemenue 3amau [ToAroTOBUTHCS K KOHTP.

pabote

46 KourtpoabHnas padora Ne4 nmo teme

«MeTanibh
Tema 7. «<Hemeramab» (10 yacos)

47 0O0630p HEMETAIIIOB §36,c.165N02

48 CaoiicTBa u npuMeHeHue BaxHenmmux | §37,c.172Ne4,rectsl
HEMETaJIIOB

49 CaoiicTBa u npuMeHeHue BaxHenmmux | §37,c.172Ne6
HEMETAJIIIOB

50 OO6mrast XxapaKTepUCTHKA OKCHJIOB §38,c.179Ne6
HEMETAJIJIOB U
KHCJIOPOJIOCOICPKAIIIX KHCIOT

51 OkuciauTenbHbIe CBOMCTBA a30THOM U1 | §39,¢.183Ne4
CEpHOM KHUCJIOT

52 CepHas KMCJIOTA U a30THAs KUCJIOTHL. | JlomosiHUTEIbHAS
Hx npumenenue. JuTeparypa

53 Bopopoansie coenrHeHust §40,c.186Ne3,3anaun
HEMETaJJIOB

54 I'enernueckas cBs3b Heopranumyeckux | §41,c.189-B, tectsl,
Y OPTraHUYECKUX BEIIECTB naparpad 42

55 IIpakTHyeckas padora Ne3. oT4er
Pemienue s3xcrnepuMeHTATIbHBIX
3aja4 no teme «Hemerasibny

56 KounrpoJsbHas padora Ne 5 mo teme
«HemeTtanab»

Tema 8 Xumus u sku3Hb (S yacoB)

57 XUMHS B TPOMBIIIEHHOCTH. §43,c.198Ne6,7
[TpyHIUIBI TPOMBILILIEHHOTO
IPOU3BOJICTBA

58 XUMHUKO-TEXHOJOrnyeckrue npuHuumsel | §44,c.203Ne8
MPOMBIIUIEHHOTO MOJTYyYeHUS
MetasuioB. [Ipon3BoCTBO UyryHa.

59 [IpousBocTBO cTanu §45,c.208Ne4

60 Xumus B ObITY §46,c.213tecTrl

23



61

XuMHYeCcKas MMPOMBIIIJICHHOCTDb U
OKpY)Karolas cpena

§47,c.217Ned

Tema 9 «IIpakTkym. O0001LIEHHE»

62 ITP/P Ne4 Pemenue
IKCNEPUMEHTAIbHBIX 32124 110
OpPraHUuYecKOi M HEOPraHU4ecKoi
XHMHH

63 ITP/P NeS Pemienue npakTH4ecKHX
pacyeTHbIX 32124

64 IIP/P Ne6 IlosyueHue codupanue u
pacno3HaBaHue ra3oB

65 [ToaroroBka Kk KOHTPOJILHOM padoTe

66 HToroBasi KOHTpPoObLHAsK padoTa Ne6

67 AHanu3 KOHTPOJIbHOH pabOTHI.
O0600111eH1Ee TPONAEHHOTO MaTepuaia

68 Pesepn
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