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- ITosicHuTEIbHAS 3aIIUCKA

PaGouas nporpamma paccunrana Ha 34 yaca (1 1ac B Hezemo).

JneKTUBHEIA Kype «Pemenne 3ajay mo xumuu, 11 ximace: moarotoska x EID 1o
XHMHH» Ha Hay4HOM ypOBHE DACKpPBIBACT PANl TEOPETHYECKHX BOIPOCOB IUKOJLHOrO Kypca
XUMUH; CTIOCOGCTBYET 0GOOIIEHHIO MaTEpHaI 110 o6Iel, HEOPraHUIECKOR | OpraHM4eCKOH
XHMHM, MaTeprain Kypca no3BoJIseT OpraHd30BaTh NOATOTOBKY obyyatomuxcs 11 Knaccos K
EI'3 no xumumu.

ONeKTHBHBIH KYpC paccumTan Ha 34 waca M NpeAyCMAaTpHBaeT JIEKIHOMHEIE,
CCMUHAPCKHE, TIPAKTHYCCKHE 3aHATHA. Kypc comepKdT Oporpammy, TeMaTHYecKoe
IIAHAPOBAHHE, METOUYCCKHE PEKOMEHIAIMH, CIIUCOK Y4eGHOM JIUTEpaTyphl sl YUHTENS 1
0Dy4alOMmKXCs, AUNAKTHYECKHE MATCPHaNbl, NPHMEDHI TECTOB JUIS IIPOMEXKYTOYHOTO
KOHTPOJIA 3HAHMA M YMEHMH IUKOJBHWKOB W JIOMAIIHME 3aJaHUS, 0O0CCICYHBAIOIIME
CHCTEMAaTHYECKYIO IIOArSTOBKY K caaue EI'D mo xumumu,

OcHOBHOH aKueHT NpH paspaGoTKe MPOrpaMMbI Kypea NETAETCS HA PELICHHH 3aKad
no 6rokam: «O6mas xumusy», «Heopranmyeckas xumua», «Opranudeckas xumua». Ocoboe
BHUMAHUC YJACHIACTCA METOJWKE pellleHHs 3aay 4acTH B u C 1o KOHTpONBHO-
H3MEpUTENbIBIM MaTepuanaM EI'D.

Pewenne samay - He camouens, a METOJ NO3HAHHA BEINECTB W MX CBOWCTS,
COBCPUICHCTBOBAHUA U  33KPEINCHMA 3HaHUM ydJauduxcs. Uepes peineHue 3amay
OCYIIECTB/ICTCS CBi3b TEOPHM C IPAKTHKOH, BOCIHTEIBAIOTCH CAMOCTOATENBHOCTh H
LEeNEyCTPEMIIEHHOCTD, (JOPMUPYIOTCA PalHOHANBHEIE TPHEMBI MEIIIIEHHS.

YMende pewiarh 3ajauM SBIAETCS OHAM H3 TIOKA3aTeNedl YPOBHS pPa3BHTHS
XMMHYCCKOTO MBILUUICHHS, TTyOMHBI YCBOGHHS WIKOJBHUKAMH Y4eGHOTo MaTepHana, 4To
TMO3BONUT B JAAIGHEHIIEM YCNEIIHO 33HUMATBCS B BBHICIUMX Y4YEOHBIX 3aBENCHHSX IO
BEIOpaHHOMY npobuIIO (XuMus, Grosorus, Gusnxa).

B kauecTBe y4eGHO-METOAMHECKOTO KOMILICKCA NP OPraHW3alMM 3aHATHI Kypca
«Peluenye 3anay mo XuMu, 11 KJtacc: moArotoska K EI'D mo XuMuI» MOXKHO HCIIONB30BATH
NOCOOHE MO XHMHH Ui TOCTYNAIOLIMX B By3bl ﬁo,u pen. Xomyenko I'.IL; u yueGHo-
TPEHMPOBOYHBIE MaTepraliel MOX ped. Kyssmenko H.E. Beluleykasanuble MaTepuaisl
PacKphIBAIOT HAMOOJIEE CIIOXHEIE BONPOCH UIKONBHOTO KYpCa XHMMH, COAEPIAT KOMILIEKC

TPEHUPOBOYHEIX YNPAXKHESHUH IO CJIOXNHBIM TEMaM M METO/IMYECKHE PEKOMEHIAUMH g
YUUTENS.

Henn snexTuBHOIO Kypca:

- Pa3BUTHE IJTIO3HABATE/ILHOM NEATENHHOCTH OO0yJarolluxcs 4epe3 aKIUBHLIE
(opmMs! B MeTOEI 06yUeHUS;

- Pa3sBHTHE TBOPUECKOTO IOTEHIMANA 00y4aIOMKXCs, CTIOCOCHOCTH KPHTHYECKH
MBICIIHTb;

- 3aKpeIUICHUE H CHCTEMATH3ALHU 3HAHUH 00y4aIOMXCsl 10 XUMHUH;

- 00yuenue 0OyJarOIIMXCs OCHOBHBIM NOAXOAAM K PEIIEHHIO PACYESTHBIX 3a7au
10 XUMUH, HCCTAHAAPTHOMY PEIIEHUIO MPAaKTHYECKHX 3a8a4;

- CHCTeMaTHYecKas - OATOTOBKA HIKONBPHUKOB CTaplIMX KJIAcCOB K cjaue
€IUHOTO rOCYAapCTBEHHO"0 IK3aMeHa [0 XUMHH;

- NOJrOTOBK: IKOJBPHHKOB K paiOHHLIM M 00JIaCTHBLIM OJIMMITHAAM 110 XMMKH.



3agaum 3/1eKTHBHOrO Kypca:

- HAy4uTh COYUAIOMUXCS IPHEMaM PEIEHHS 323U PA3JIHYHAIX THIIOR;

= 3aKpPENUTh TCOpCTIri‘ICCKPIe 3HaHHUA MKOJPHHUKOB M0 HanOoJiee CI0KHBIM TEMaM
Kypca obmieif, HeopraHu4scKol ¥ OpraHuvecKoit XUMHUH,

- CIIOCOOCTBOBATh MHTETPALHY 3HAHUH y4aliuXCs MO MPEAMETaM ECTECTBEHHO-
MaTeMaTHYECKOro IUKJIA UPH PELIEHUH PAacHETHBIX 3aZ1ay 110 XUMHH;

- NPOAOIKUTE (OPMUPOBAHHE YMCHHS aHANM3UPOBATH CHUTYAUHMIO H JENaTh
NIPOTHO3EI,

- pasBuBath  YYcOHO-KOMMYHUKATHUBHEIE HABBIKM TPH  TOATOTOBKE K
CEMMHAPCKUM 3aHATHSM U BBIIOJHEHHS KOJIIOKBHYMOB.

Permenue 3afau 3aHAMaeT B XHMHYECKOM 0Opa3oBaHUM BaXHOE MECTO, TAK KAK 3TO
OMH M3 NpPUEMOB OOYYCHHS, HOCPEACTBOM KOTOporo obecreumusaercst Gonee riaybokoe H
TIOJIHOE YCBOEHME Y4eOHOro Marcpuana 1Mo XMMUHM. UTOOBI HAy4MThCA XHMHH, M3yYCHHE
TCOPETHYECKOr0 MATEPHAIA JOJDKHO COYETATHCS € CHCTEMATHYECKMM HCHONb30BAHHEM
pellieHUd pa3IMyHBIX Zajad. B IUKOJBHOH ¢porpaMMe CYLIECTBYET 3IH30JUYECKOe
BKJIIOYCHHE DPACYETHBIX 3afady B CTPYKTYPY YPOKa, YTO CHMKAET OUAAKTHUECKYIO POJb
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH, U MOXET IIPUBECTU K MIOBEPXHOCTHBIM IIPEACTABJICHUIM
Y yJalHxcs: 0 XMMU3ME IIPOLIECCOB B NPHpPOZE, TexHuke. CO3HATCNBHOE H3Y4YEHHE OCHOB
XHMUH HEMBICAUMO 0e3 TOHUMAaHHUS KOJTHUECTBEHHON CTOPOHEI XMMUYECKHX TIPOLIECCOR,

Pewenne 3amay comeiicTBYyeT KOHKPETW3AUMH M YIPOUCHHIO 3HaHHM, pasBHUBAaET
HaBBIKH CaMOCTOATENbHOA paboThl, CIYXXUT 3gKPElIeHHIO B NAMATH YHAUMXCS XUMHYECKUX
3aKOHOB, TCOPMH M BaXHCHNIMX MOHATHH. BrlmonHeHwe 3agad pacIUHMpAET KpYyrosop
yYaIIUXCS, MO3BOJNSICT VCTAHABIHBATL CBA3M MeXY ABJICHHAMH, MEXAY MPUIMHOH 1
CIECTBUEM, Pa3BUBACT YMEHHE MBICIHTD JIOTHYECKH, BOCIUTHIBAET BOJMIO K MPEOZONCHHMIO
TPyAHOCTEH. YMEHHE peurath 3aiadd, SBISETCS OJHHM U3 MOKA3aTeNied YpOBHSA pa3BUTHA
XHMHYECKOro MBIIUICHHS YYaIluXcs, [IyOUHBI YCBOCHHS HMH y4eOHOTO MaTepuana.

OcHoBHBIM TpefOBaHHEM K COCTABIEHHIO UM OTOOPY 3a/1a4 SBISETCS UX XMMHYECKOE
coliepXaHne, YETKOCTh (JOPMYNHPOBKH U JOCTYIHOCTh YCIOBHS 3aJatH, HCTONH30BAHHE B
YCJIOBHHM 3a1auy CBEACHUH IIPAaKTHYECKOr0 XapaKTepa. '

I'nasnvim naznauenuem 0anHo20 Kypea A6AAEMCA:

= COBCPIICHCTBOBAHNE 110JIOTOBKH y4daliuxca ¢ IIOBBLINIEHHBIM  YPOBHEM
MOTHBALMH K H3YYCHHIO XUMHH;

- COBHATENBHOE YCBOEHHE TEOPETHUECKOrO MarepHana [0 XUMHH, yMEHHe
HCIIOJIE30BaTh NPH PEUICHHHU 3ada4d COBOKYIITHOCTH HpH06p6TCHHbIX TCOPETHYCCKUX 311armi‘1,
PA3BHTHC JIOTHYCCKOI'O MBIIIJIICHHWA, HpI/IOGpCTCHI/IC HCOGXOJIPIMBIX HaBBIKOB pa60T51 Cc
nUTEPaTYpOi.

Ocobennocmu Kypca:
- HCIIONB30BaHye 3HaHUH N0 MaTeMaTHKe, (pu3nKe, GUOIOrHy;
- COCTaBJICH}E ABTOPCKUX 3aJ[ay M HX peIleHHe;



- HCIOJB30BaHUC MECTHOTO Martepuala 1yt COCTaBJICHHA )’CJ]OBI'If/i 3apa.

3nanun, ymenusn u naevixu, Qopmupyemvie snexmugHoIm Kypcom:

ITo uroram snekTr:BHOIO Kypca yJaiuecs: JI0IDKHLI 3HATh,

- XHMMHYECKHE CBOMCTBA pa3HEIX K/IacCOB HCOPraHN4YeCKUX H OPTraHHYSCKHX
COECAMHEHMUIA;

- NIPH3HAKM, YCIIOBHS U CYIHOCTh XUMHYECKHUX PEaKIHii;

- XHMHYECKYIO HOMEHKJIATypy.

ITo uroram snexkTHBHOrO Kypca yHqauecs I0IDKHEI YMETh IIPOU3BOAUTE PACYETHL:

- 1o (opMysam u ypaBHEHHIM peaxuwii;

- ONpEAeNCHHE KOMIIOHEHTOB CMECH;

- ompenenenue HopMyn CoeMHENHIA;

- PacTBOPHMOCTH BEIIECTB;

- BbIYHCIEHHE 00BeMA ra3006pasHEIX BCIIECTB  MPH  H.Y. H  YCIOBMSX,
OTJIHYAIOIIMXCA OT HOPMAJIBHEIX; )

=  JHTAJbIIMU BEUICCTB,

= TIepexon OT OHOro crocoda BBIPAKCHHA KOHLIEHTPALMH K IPYTOMY.



Temaruueckoe nnaHuposaHue yuebHoro matepuana

Ne

n/n

Tema 3aHATHA Kon-so ®dopma O6pasoBatenbHblii npoayKT
yacos 3aHATUA

Tema 1. CTPyKTypa KOHTPONbHO-U3MEPUTENLIHBIX marepuanos El3 no xumuun. OcobeHHoCTH

CamoCTOATe/IbHOU NOATOTOBKYU LWKONbHUKOB K EM (1 vac)

1 CTpykTypa KOHTPO/bHO- | 1 CemuHap + |- 3HOMb CTPYKTYPY 3K3aMEHALMOHHOI
U3MepUTENbHbIX pabotbi B8 dopme EM no xumuy,
npoueccyanbHble ocobeHHoCTH
maTtepuanos. Tunosble il
npoBeaeHuA 3K3ameHa;
OWKMBKM MpU BbLINONHEHWH
u = 03HAKOMUMbLA C OCHOBHbIMW
3apaHun EM no xumwuu.
0cob TPYQHOCTAMK noarotoBkM K EMD no
COOEHHOCTM NOAroTOBKM K —
3K3ameHy
Tema 2. Teopetnuyeckue ocHOBbI XMmuu. 06uian Xumma (8 yacos)
2 Xvumuyecknit  anemeHT wu |1 | Nekuusa - 6blA6/MIAMb XapaKTepHble NPU3HaKu
XUMUYeCKasa CBA3b MOHATUN. Belecreo, XUMUUYECKUN
3/IEMEHT, aTom, MONEKRYNa,
OTHOCUTENbHbIE aTOMHblIe 7]
MOJIEKYNAPHbIE MdCCbl, UOH, WU30TOMbI,
XUMHUYecCKan CBA3b,
ANEKTPOOTPUUATE/IbHOCTD, Ba/IEHTHOCTD,
cTeneHb OKUCNEeHnA, MONb
3 PeweHwe 3apau no Tteme: |1 MpakTukym |-  6vinonHeHue  ynpaxHeHud  w
«XMMMYECKUIA SNEMEHT M TPEHUPOBOUHbIX 3aAaHni no
) MmaTepuanam EM no teme: «XuMnyeckum
XMMMYECKaA CBA3LY
INeEMENT Uu XMMUUYeCcKan CBA3b»,
OCMbICNINTDb 3aaHune n Hanbonee
TPyAHble BOMPOChI
4 Xummnyeckan KMHeTUKa 1 Nekuun - 8bIA671AMbL W NOHUMATL XapaKTepHble
npuU3HaKku MOHATHM: CKOpOCTb
XUMUYECKO peakuuy, dbakTopbl,
B/VAIOWME HA CKOPOCTb XWUMWUYECKOM
peakuuu, XumMuUYeckoe paBHOBecue,
$akTopbl, BAMAIOIIME HA CMEWEeHue
XNMMUYECKOTD paBHOBeCuUA,
KaTann3aropsbl, UHIMOMTOPLI
5 PeweHne sapgau no teme: |1 MpakTukym |-  6bionHeHue  ynpakHeHui “
' TPEHUPOBOUHbIX 3a,anm71 Mno

4



«XUMUHYECKan KUHEeTUKa»

martepuanam EM no reme: «Xmmuyeckas
KMHETUKA», OCMBICAUTL 33daHue W

Hanbonee TpygHble BONpPoCH!

6 Teopus 1 Jlekyua - BbIAGNAMbL  XapaKTEPHbIE NPU3HAKK
3NEKTPONUTUUECKOI NOHATUI: BELUECTBA MONEKYNAPHOTO M
HEMOJIEKYNAPHOTO CTPOEHMA BO
auccounaunm YAap P » Pacteopel,
3N1eKTPOAUTbI n HEIIEKTPONUTSI,
3NeKTPONUTUYECKaR Auccoumnaums,
rmaponuna
7 Pewexne 3apay no Tteme: |1 MpakTKym |-  6binonHeHue  ynpamHewwit  u
«Teopus TPEHWPOBOUYHbIX 3apaHum no
3 matepuanam E3 no Teme: «Teopun
3NIEKTPONUTUYECKOMN L
3/IEKTPONUTUNECKON AUCCOLMALIUUY
anccoumaunmy
8 OKucanTenbHo- 1 JNekyma - 3HOMb U NOHUMOMb. OKUCNUTENb WU
BOCCTAHOBUTENbHbIE BOCCTaHOBUTEND, OKUC/NeHne 7]
BOCCTAHOB/NIEHUE, 3NEKTPOU3
peakuuvm
9 PeweHune 3apay no Tteme: |1 MpakTMKym |-  GbiNOAHeHue  ynpaxHeHnd  w
«OKNCAUTENbHO- TPEHUPOBOYHbIX 3alaHni no
maTepuanam EM no Teme:
BOCCTAHOBUTENbHbIE
«OKNCANTENBHO-BOCCTaHOBUTE/IbHbIE-
REQBEIEN BbINO/IHEHWE ynpa)Heru "
TPEHUPOBOYHbIX 3afaHuin no
matepuanam EM no teme: «<Xmmmnyeckui
ANEMEHT N XMMUYEeCKana CBA3LY»
Tema 3. Heoprannyeckas xumua (10 yacos)
10 Xapaktepuctuka meTannos | 1 Nekuun - Xapakmepu3oeamo:
[aBHLIX  NOATpYAR W uX - S5-3/IeMeHTbl U A/IIOMUHWK, UX
coeanHeHuu nonoxexue B Mepuoauyeckon cucreme
OMN. Meugeneesa;
- obuue xummuyeckMe CBOIMCTBA NPOCTHIX
BeLWeCTB — METANNOB;
- obuwme XMMMYECKMe  CBOIACTBA
OCHOBHBIX COBJMHEHUM S-3/1€MEHTOB
11 PeweHne 3apgay no Tteme: |1 MpaKtukym | - 6blduUCAeHUe MaccCbl PacTBOPEHHOrO

«Lenounsble 7
uiefio4Ho3emMenbHble
3/IeMEHTHI n nx
coeauHeHnsa, anioMUHUN U
ero coeAuHeHna»

BELECTBa, cogepxaleroca B
onpefleneHHoM Macce pactBopa ¢
W3BECTHOW MACCOBOW 10Neis;

- pacyeTbl: 06bEMHBIX OTHOWEHWI ra3os
MPU XMMUYECKUX PEaKLIUAX;




= pacyeTbl: Macchl BelwecTsa unm obrema
rasoB  no M3BECTHOMY  KO/MM4ECTBY
BeLuecTBa, macce Unu o6bEMY 04HOTO U3
YHaCTBYIOLLINX B PeaKLUM BELLEeCTB;

- pacyeTbl: macchbl (o6bvema, KonnyecTea
BelecTBa) NPOAYKTOB peakuuK, eciun
0AHO U3 BEWEeCTB A3aHO B U3BbITKe
(umeeT npumecw);

- pacyetbl: maccol (06bema, KonunyecTea
BELeCTBa) NPOAYKTa peakumn, ecam
OAHO U3 BEWIeCTB AaHO B BUAE PacTBopa
C onpefeneHHo#t MaccoBod  poneir
PacTBOPEHHOrO BELLECTBR;

- pacuyeTsl: MaccoBOW Mnu obvemHol
OO0/ BbIXOAA NPOAYKTa peakuuu oT
TEOPETUYECKU BO3MOMKHOTO;

- pacyeTbl: maccosod goan (macchi)
XMMUYECKOro COeANHEHUS B CMECH;

- COCTaBNeHWe LENOYeK reHeTUYeCcKou
CBA3KM HEOpraHWYecKux coeguHeHU

12 XapaKTepucTuKa Nekuua - XapaKmepu308ams:
HeMETano8 IAABHBI - p-anemeHTbl (ranoreHv), noarpynna
noarpynn u ux coegmHeHuu KUCNOPOAA, BOAOPOA), MX NOJOMKEHUE B
(ranoreHsi, noarpynna Mepuoanyeckoit cucteme O,
Kucnopopaa, sogopos) MeHpaeneesa;
- 0BlWKe XxMMUYecKkye CBOICTBA NPOCTbIX
BELLeCTB — HemeTannos:
-~ obwMe  xumudeckue  ceoiiciea
OCHOBHBIX CO@AUHEHUN P-aNEMEHTOB
13 PeweHne 3agad no Teme: MpakTukym | - 6biMUCAEHUE MacChbl PACcTBOPEHHOrO

«lFanoreHbI»

BELUIECTBa, coAeprawerocs B
onpefeNneHHOW macce pactBopa €
W3BECTHOW MaccoBOM Aonei;

- pacdeTbl: 06bLeMHbIX OTHOWEHWI ra3os
NP XMMUYECKUX pPeakumaAx;

- pacyeTbl: Macchl BelecTBa UM obbvema
ra3oB MO  W3BECTHOMY  KO/NMYECTBY
BewecTsa, macce unu o6bEMY 0AHOTO K3




Y4acTByIOLLMX B PEJKLMN BELLECTB;

- pacyetbl:  TennoBoro  addekra
peakuum;

- pacyeTbl: maccol (o6bema, KonuyecTea
BELLEeCTBa) NPOAYKTOB peakuuu, ecnu
OAHO M3 BelecTB JaHO B W36biTke
(umeeT npumecn);

- pacyeTbi: macch! (o6bema, Konuyecrea
BELUeCTBa) NPOAYKTa peakuun, ecnu
O/HO U3 BELLECTB AAHO B BUAE PacTBopa
C onpegeneHHon maccosoit  gonewt
pacTeOpPEHHOrO BELWECTBa;

- pacyeTbl: MaccoBoM unu 06bEMHOI
AONW BbIXOA3 NPOAYKTa peakuuu of
TEOPETAYECKU BO3MOKHOIO;

- pacueTbl: MacCOBOW Aaonu (macchl)
XUMWUUYECKOTO COBAUHEHUA B CMECH;

- CocCcTaBnerue Lenoyek reHeTuYecKoi
CBA3W HeopraHn4ecknx COGAMHEHMﬁ

14

PeweHne 3apay nc Teme:
«Moparpynna Kucnopopaa,

BOAOPOAY»

MpakTUKym

- BbIMUCAEHUE MACChl PACTBOPEHHOrO
BelecTsa, coaepalueroca B
ONpeaeneHHoOM Mmacce pactBopa
M3BECTHOI MacCcoBOM Jonen;

- pacyeTb!: 06BEMHLIX OTHOWEHWH ra3os
NPU XMMMYECKNX PEKLMAX;

- pacueTthl: macchl BeWecTsa unu obbvema
rasoB MO W3BECTHOMY  KOJWYECTBY
BELLecTsa, Macce Uny ob6bvEMY OIHOTO 13
YUYACTBYIOLLUWX B PEAKUWU BELECTB;

- pacyetbl: TennoBoro 3ddekra
peaxkunu;

- pacyeTbi: Mmaccol (06bema, Konn4yecrsa
BellecTsa) NPOAYKTOB peakuuu, ecsu
OAHO W3 BeUleCTB AaHO B HM36bITKe
(vmeeT npumecn);

- pacueTb!: maccol (06bema, konudectaa
BELLECTBA) NPOAYKTa PeakLuH, ecnu
OHO W3 BELLECTB AaHO B BUAE pacTBopa
C onpegeneHHOW MmaccoBoli  aoneit




PacTBOPEHHOrO BELECTBa;

- pacyeTbl: MaccoBoit MM 06bEMHOIM
00NW BbIXOAA NPOAYKTa peakuwu ot
TEOPETUYECKH BO3MOKHOIO;

- pacuyeTbl: MaccoBoW gonu  (Macchl)
XMMWUYECKOro CoeAMHEHHUA B CMECH;

- COCTaB/eHWe uenoyek reHeTHMYeCcKon
CBA3U HeopraHnyecknx COGAMHGHMI‘&

15 XapaKrepucTvka Nexkuma - XapaKmepu308ams:
HemeTannos rNaBHbIX
- p-anemeHTbl (noarpynna asora w
NOArpynn v nx coeanHeHnu NOATPYNNa yrnepoaa), vx NOACKeHUe B
(noarpynna a30Ta, Nepuoanyeckoit cucTeme AN,
noarpynna yrnepoaa) Menpeneesa;
- obwme xummnueckue CBOMCTBA NMPOCTbIX
BEL|eCTB — HeMETa /oB:
- obwmwe  xumuueckue  CBOICTBA
OCHOBHBIX COEAUHEHNIA P-3/IEMEHTOB
16 PeweHne 3agay no rteme: MpakTKym | - 6blvuCaeHue Maccbl PacTBOPEHHOro

«Moarpynna asota»

BELEecTsa, CoZlepIKaALLLroCA B
onpefenelHolW macce pacTeopa ¢
U3BECTHOW MaccoBOW aonel;

- pacyeTbl: 06beMHbIX OTHOLWEHNIA ra3os
NPY XMMUYECKUX peaKLmax;

- pacyeTbl: Macchl BewecTsa Man obbema
razoB MO  M3BECTHOMY KOAWUYECTBY
BELUECTBA, Macce Nan 06bEMY OAHOMO U3
Y4YacTBYIOLMX B PEAKL UM BELECTB;

- pacuetol: Tennosoro  a¢dderra
peakyuu;

- pacyeTbl: macchl (06bema, KoauyecTsa
BeWecTea) NPOAYKTOB peaKkuuu, ecnu
Of4HO W3 BeulecTB fOaHo B8 u3bbiTke
(umeeT npumecu);

- pacyeTbl: macchl (06bema, KonudecTea
BEWEeCTBA) NPOAYKTa peakunu, ecnu
O4HO U3 BELIECTB AaHo B BUAE PacTBopa
C OnpeaeneHHOW MaccoBoil  Aosei
PacTBOpPEeHHOro sBellecTea,




- pacyeTbl: MaccoBOi MAM OBBLEMHOM
AONM BbLIXOAA NPOAYKTAa pEaKuuMu OT
TEOPETUYECKN BO3MOMHOTO;

- pacyeTbl: maccosoil goan (macch)
XMMMUYECKOTO CORAMHEHUA B CMECY;

- COCTasneHue uenovex reHeTM4eCcKown
CBA3N HeopraHn4iecknx COEAMHEHWﬁ

17

PeweHWe 3amay no Teme:
«MNoarpynna yrnepogpa»

MpaKkTukym

= @bI4UCAEHUE MACCbl PACTBOPEHHOrO
BELLecTsa, cofepiKalleroca B
onpeseneHHoM macce pactBopa C
W3BECTHOW MaccoBoOWi aonei;

- pacueTbl: 00bEMHbIX OTHOWEHWM ra3os
NPYU XMMUYECKNX PEAKLURAX;

- pacyeTbl: Macch! Bewecrtsa uan obbema
rasoB N0  W3BECTHOMY  KONWMYECTBY
BEILLeCTBa, Macce Uin o6bEMY 04HOrO U3
y4acTByOUNX B peaKLUn BELWECTB;

- pacyetbl: Tennosoro s¢dexra
peakuuvn; '

- pacueTbl: maccel (06bema, KOAMYeCTsa
BELLECTBA) NPOAYKTOB peakuun, ecnn
OAHO W3 BelecTB AaH0 B W30bITKe
(umeeT npumecwu);

- pacuetbl; maccol (obvema, KonvyecTea
BELLECTBA) NPOAYKTa peakuuu, ecnw
OfHO U3 BeWeCTB AaHO B BUAE PacTBOpa
C onpeaeneHHoW MaccoBoi -Aonewn
PacTBOPEHHOrO BELLECTea;

- pacyeTel: MaccOoBOW uAM 0OBEMHOM
JONKM BLIXOAA NpPOAYKTA peakunu OT
TeopeTnyeCcKn BO3MOXKHOrO;

- pacueTbl: maccoBoil JoMM (Macchbl)
XMMHUYECKOTo COeAMHEHHUA B CMECH;

- COCTaBNeHWEe UEMOYEK reHETMYECcKoin
CBA3W HEOPraHUYECKHUX COeAUHEHUH

18

XapaKrtepuctuka MeTanIoB
no6oyHbIX Noarpynn W ux
coeauHEeHUNn

‘ﬂeHLl,MFl

- Xapakmepuiosameo:

- d-2/16MeHTbl, WX NOoJ0XeHWe B
Nepuogunyeckoi cucreme a.n.




Menaeneesa;

- obwme xumuyeckne ceoiicTBa NPOCTbIX
BellecTs — HeMeTanNoB.

- ofye  XMMUMECKWe  CBOMCTBA
OCHOBHbIX COBAMHEHNN d-3N1EMEHTOB

19

PeweHune 3agay no Tteme:
«XapaKTepuCTUKa MeTannos
nobo4YHbIX moArpynn n ux
coeAUHEHNI»

MpakTukym

- @bl4ucneHue MacCbl pPacTBOPEHHOTO
BeLlecTsa, coaepKalLeroca B
OnpeJeneHHoi  macce pactBopa ¢
WM3BECTHOW MacCcoBOM aonei;

- pacyeTbl: 06bEMHbIX OTHOIWEHUIA ra308
NPU XMMUYECKUX PeaKLUAX;

- pacqeTbl: Macchl BelecTsa nav obvema
ra’soB Mo W3BECTHOMY  KOAMYECTBY
pewecrsa, macce uam o6bEmy 0aHOO U3
YYaCTBYIOLLMX B PEAKLUM BELUECTB;

- pacyetbl: maccol (06bema, KonnuecTea
BELLECTBa) NPOAYKTOB peakuuu, ecau
OOHO W3 BewecTs AaHo B W3bbiTKe
(meeT npumecn);

- pacyeTbl: maccol (0bbema, KonuvecTsa
Bel\ecTBa) NPOAYKTa peakumu, ecnu
0AHO U3 BELIECTB AaHO 8 BUAE pacTBopa
C onpeaeneHHoW MaccoBoi  Aoneit
pacTBOPEHHOIO BELLECTBa;

- pacyeTbl: MaccoBoW waW obbemHoM
JONY BbIXOA3 NPOAYKTa peakuun ot
TEOPETUYECKU BO3MOKHOTO;

- pacdetbl: MaccoBoW A0AM {maccbl)
XMIMUUYECKOTO COBAMHEHNA B CMECH;

- CoCTapaeHue LenoYekx reHeTUYecKon
CBA3N HeopraHMHeCKMXCOEAMHEHMﬁ

Tema 4. OpraHuyecKan xumua (10

4yacos)

20

Teopwna CTpOeHuA
OpraHUYecKnx coeanHeHun.
Usomepua

1

CemuHap

= 3HamMb U noHuUMame.

NPUHAONEKHOCTL BEWwecTd K pasnnudHbimM
Knaccam opraHU4ecKux COE,CLVIHEHVIVI;

- TOMON0OIU, U3OMEPDI;
- CTpoeHne opraHu4eCKnx COEAMHEHMﬁ;

- XMMUUECKME peaKkumn B opraHuyeckom

10



XUMUK, NX MEeXaHU3Mbl

21

YrneBofopoAbl — anKaHbl,
aNKeHbl, LMKI0ANKaHBI,
AVEHb!

Nekyua

- 8binonHeHue ynpaxHeHNIA “
TPEHMPOBOUHbIX 3a4aHui no
maTepuanam Er no Teme:
«Yrnerofopoabt», OCMbICAUTL 3afaHue
1 Hanbosiee TpyaHble BONPOCHI

22

PeweHne 3apgay no Tteme:
«MNpepenbHble
yrnesogopoabl»

TipakTHKyMm

- onpeaeneHue MONEeKyNspHOM
bopmynb! BeLLECTB];

- pac4yeTbl: o6beMHbIX OTHOWEHUN ralos
NPU XMMUYECKUX PEAKLUAX;

- pacyeTbl: MaccCot BelLecTsa MaM obvema
ra3soB NO  W3BECTHOMY KOAWYECTBY
Bellecrsa, macce uau o6bvEmy 0aHOro U3
yuacTeyloLWyX B peakLymn BewecTs;

- pacyeTbi: macchl (06bema, KonnuecTsa
BELWECTBA) NPOAYKTOB peakuuu, ecnu
OAHO M3 BewecTB JaHo B W3bbiTKe
(MmeeT npumecw);

- pacyetbl: maccol (0bvema, konnyecTBa
BEWeCTBa) NpoAyKTa peakuuu, ecnu
OAHO M3 BeLLeCTB AaHO B BMAE PacTBopa
C onpegeneHHoW MaccoBor Aoneit
pacTBOPEHHOTO BELECTBa;

- COCTaBneHune uenovek reHeTMYeCKoM
CBA3KU OpraHUyeckKux COEAMHEHM“;

- Ka4eCTBeHHble peakuuu Ha HeEKOTOpbIE
HeopraHnyeckue coepnuHeHus

23

PeweHne 3apay on Teme:
«HenpepnenbHbie
Yyrnesogopoapi»

MpakTukym

- onpegenexue MOEKYNAPHOM
Gopmynbi BewecTsa;

- pacyeTbl: 06LEMHbIX OTHOWEHKI ra308
npu XMMKUYECKUX peakLuax;

- pacyeTbl: Macchl BelecTea Unn obbvema
rasoB NO  WU3BECTHOMY  KOAWMYECTBY
BELLeCTBa, Macce nav 06bEMY OAHOTO 13

YYaCTBYIOILWX B PEaAKLIMV BELLECTB;

- pacyeTbl: macchl (obbema, KoanuecTea
BELeCcTBa) NPOAYKTOB peakuuu, ecnu
OAHO M3 BewecTe AaHo B u30ObITKe

11



(umeeT npumecn);

- pacuyetbl: macchl (06bema, KonuyecTsa
Bewecrtsa) NPOAYKTa peakuuu, ecau
OAlHO M3 BeLEeLTB AaHO B BUAE pacTBoOpa
€ onpepeneHHOM MaccoBon  aoneit
PacTBOPEHHOrO BEWECTB;

- COCTaBneHUe uenovek reHeTu4ecKo
CBA3U OpraHUYECKUX COBOUHEHUI;

- KaueCTBEHHbIe peakuMn Ha HEeKOTopble
HeopraHuvyecKkrue coeguHEHNA

24 ApomaTuueckue CemuHap " |- ebinonHenue  ynpawHenuit - w
YrNeBOAOPOLb! TPEHUPOBOUHbIX 3agaHui no
maTepuanam Erd no Teme:
«ApomaTtuueckme YrNEBOAOPOALIY,
OCMBICIUTL  33afaHMe U Haubonee
TPYAHblE BONPOCH
25 Kucnopoacogepaline NeKuma - GbinoiHEeHUe  YNpaXHeHMd  u
opraHuyeckue coenuHeHua TPEHNPABOHbIX 3AAdHHA o
marepuanam Era no Teme:
(cpasHUTENbHAA
«Kucnopoacogepxawme opraHndeckue
xapAKTEPUETMRA:  CMPTOR; COEAVHEHUA», OCMBICNUTL 3ajaHue M
anbferMaos v KapboHOBbLIX Haunbonee TpyAHbIE BONPOCH
Kucnor) P
26 PeweHue 3apay MpakTukym |- onpepenexue MO/IERYNAPHON

dopmynbl BewwecTsa;

- pac4eTbl: 06beMHbIX OTHOWEHWIA ra3os
NPU XMMUYECKUX PEAKLMAX;

- pac4eTbl: macchl BewecTsa uav obrema
raaoB N0 WM3IBECTHOMY  KOAWMYECTBY
BELLECTBA, Macce AN 0GbEMY 04HOIO U3
YUaCTBYIOLMX B PEAKLMMN BELLECTB;

- pacueTbl: maccbl (06bema, KonnyecrTsa
BELUEeCTBa) MPOAYKTOB pPeakuuW, ecnu
O4HO K3 BewecTts paHo 8 wusbbitke
(umeeT npumecnu);

- pacueTbl: macchl (0bbema, KoAnuecTsa
BEWECTBA) NPOAYKTa peakuuu, ecau
O0HO M3 BELLECTB 1aHO B BUAE PAcTBOpPa
C onpeaeneHHoin MaccoeBod  posei
PacTBOPEHHOrO BELECTBa;

12



- COCTaBNeHWe Uueno4vYeK reHeTUYeCcKon
CBA3M OPraHnyeckunx COEAMHEHMIZ;

- Ka4ecTBEHHbIE peakuyn Ha HeKoTopbie
HeOopraHn4yeckne coeguHesna

27

PeweHwne 3agay

MpakTukym

- onpegenexHne MOJIeKYIAPHON
dopmynbl BelwecTsa;

- pacyeTbi: 06bEMHbBIX OTHOWEHWIA ra3os
NPA XMMUYECKUX PeaKLMAX;

- pacyeTbl: Maccol BewecTsa unn obbema
asoB MO  WM3BECTHOMY  KOAMUYECTBY
BellecTsBa, macce unu obvémy 0aHOro u3
YHaCcTBYIOLUMX B peaKLuM BELECTB;

- pacyeTbl: macchl (06bema, KonuuecTsa
BellecTBa) MPOAYKTOB peakuuu, ecnu
OIHO M3 BewecTe AaHO B u3bbiTKe
(vmeeT npumecn);

- pacyeTbl: Maccol (obbema, KonuyecTsa
BellecTea) NpPoAYyKTa peakuun, ecam
OAHO U3 BeLecTs AaHO B BUAE pacTBopa
C onpeneneHHOW MaccoBon pgoneid
pacTBOPEHHOrO BeLecTBa;

- COCraBneHue uenoyex reHeTu4ecKow
CBA3W OpraHUYecKkrx COeAVHEHNN;

- KayeCTseHHbleé peakuMn Ha HeKoTopble
HeopraHmn4vyeckue coeguHeHuA

28

AsoTcogepatme

opraHu4yeckmne coeguHeHwUa

n buonorudeckn
BellecTsa

BaXXHble

CemuHap

- BbINOAIHEHUE  YNPAXKHEHWN U

TPEHNPOBOMHbIX 3aAaHui no
marepuanam Er no Teme:
«A3sgoTcoaepkalme OpraHuyeckme

coeAvHeHUA U GUOSOTMUECKN BaXKHbie
OpraHuyecKk1e COeaUHEHUAY, OCMBICAUTD
3afiaHve v Hanbonee TpyaHbIE BONPOCHI

29

PeweHune 3agau

MpakTnkym

- onpepeneHue MONeKyAAPHOM
bopmynbl BelLecTBa;

- pacyerbi: 06bEMHbIX OTHOLWEHWI Ta308
NPYU XUMHUYECKKUX PeakLUnAax;

- pacyeTbl: MacCbl BelLecTBa Uaun obvema
ra3os no N3BECTHOMY  KOJIMYECTBY
geuwecrea, macce unu 06'béMy oaHOre n3

13



Y42CTBYIOUMX B PEAKLMY BELLECTB;

- pacyeTbl: mMacchl {o6bema, KonuyecTea
BEWeCTBa) NPOAYKTOB peaKuuy, ecnu
OAHO M3 Bewects A3HO B M3BbITKe
(umeet npumecn);

- pacyeTbl: macchl (0bbema, KonuuecTsa
BElWecTBa) NpoAykTa peakuuyu, ecam
OAHO U3 BELeCTB A3HO B BMAE pacTBOpa
C onpeaeneHHoM Maccosoi
PacTBOPEeHHOrO BewecTaa;

noneii

- COCTaBNEHWUE LEMOYEK reHEeTUYECKOM
CBA3U OPraHU4eCcKKUX CoeaUHEHUN;

- KauecTBeHHble peakuuMu Ha HEKOoTopble
Heoprasuyeckune coeguHeHua

' Tema 5. O6o6ueHue n nosTopeHne maTepuana 3a WKOoNbHbIA Kypc xumun (10-11 knaccbl)

(5 vacos)

30 O6obweHne matepnana no MpaKTUKyM | - KOMNAEeKCHOe NpUMEHEeHWe 3HaHWIi no
TeMe  WKOMBHOTO  Kypca PEWEHNI0 33fa4 B  HECTaHAApPTHOIA
«Obuwaa xumua» - peleHue cuTyauuu,

CNOXKHbIX  3apay, pasbop - pacyetbl M0  TEPMOXMMUYECKHUM
TUNUYHBIX OLIMGOK yPaBHEHMAM.

31 ObobleHne marepuana no MPaKTUKYM | - KOMIAEKCHOE NPUMEHEHME 3HaHWI No
Teme WKONbHOTO Kypca peWeHnio  3afjay B HectaHZapTHOMW
«HeopraHuyeckas xumua» - cuTYyauum;

PELIEHNE  CNOXKHLIX  3apau, - TEHETUYECKanA CBA3W B HEOPraHNYECKOM
pasbop TMNNUHBLIX OWwKbOK XMMUK (BbINONHEHME YNpaXkHEHN)

32 O6obuwieHne matepuana no MPaKTUKYM | - KOMNAEKCHOE NPUMEHEHWE 3HAHUIT NO
Teme WKONbHOIO Kypca pEWweHnlo 3afa4y B HecTaHAapTHOM
«OpraHuyeckas  xumna» - Cntyauum;
pelieHne CNOXKHbLIX  3aAav, - TEHETMYEeCKaA CBA3W B OpraHMYecKoit
pasbop TMNUYHBIX OWwn6HOK XMUK (BLINONHEHWE YNPaKHEHUIA)

33,34 | Umoezossili koHmMpons 6 KoHTponbHas
popme E3 pabora

14



JIureparypa

Jlurepatypa nns yumrens (Meromuueckas No IOATOTOBKE IIKONLHUKOB K
EI'D o xumun)

1. l'Iporpal\;IMa - Kypca XUMHIH 184 8-11 KJ1acCOB
obmeobpasoBaTeNnsHbIX YupesknenHi (apTop [abpuensm 0.C.).

2. [laiinexo B.M. Kak HayduTh MKONEHHKOB pelaTh 3ajaud TIO
opraHuveckoi xumu. — M.: Ilpocsemenye, 1992.

3. 3abpommna P.U., Comosenxas JL.A.. KauecTBeHnwie 3ajaum B
Oprasuyeckoi XuMun. — benropof, 1996.

4. Tlax M. Anropurmbl B 00y4eHHM XUMHH. — M.: IIpocseenue,
1993.

5. Ilporacos ILH., IuroBry MK. MeTomuka pelrcHHs pacueTHBIX
3a/1a4 110 XUMHH, — M [Tpoosemmenye, 1978. . ‘

6.  Pomanorckas B.K. Pemenne 3aay. — C-HeTepﬁypI‘, 1998.

7. HItpemmiep I'.'U., Xoxnos A.U. Meronuka PacyeTHBIX 33Ja4 110
xumun 8-11 xmaccos. — M.: Tlpocsemenue, 2001.

8. Enunsrit rOCylapCTBEHHBIA dKk3ameH: Xumumst: 2003 — 2004:
KOHTPOJI.  HU3MEpHT. MaTepPIaJIBI/‘ A.AKasepuna,  JLFO.lo6potuy,
A.C.Kopomwenko u ap.; nox pexn. I'.C Kosanesoit; Munucrepctso obOpa3oBaHus
P® — M.: ITpocsemnienue, 2004. O6beM 16 m.it.

9. VuebHO-TPEeHHPOBOYHEIE MaTepHalbl [ MOATOTOBKH K €AHHOMY

rocynapcrBeHHOMY dx3ameny. 2004: Xumusa/ A.A.Kasepuna, J[.10./lo6potuH,
' 15



A.C.Kopomenko, H0.H.Mezsenes; Munucreperso obpasopanus PO — M.
Hurennexr-Llentp, 2004. O6vem 10 m.i.

3. A.AKagepruna, A0 Jlo6porun, A.C.KopomeHxo, M.I'.CHacruna,
H.A I'opomunosa. Metoguueckue PEKOMEHIALMU O OLEHUBAHMIO 3aaHHH ¢
pasBepHYTEIM oTBeTOM: Xumus/ PenepanbHbli MHCTUTYT MNEHArOTHYECKHX
u3MepeHuit MuHuctepctsa obpasoanus PO — M.: Vaukym- Lentp, 2004.
O6mem 1,5 m.n

10.  A.AKasepuna, J[.1O.[Jo6pornn, A.C.Kopomenko, M.I".CHacruna,
H.A.T'oponunoBa. Marepuansl I caMOCTOSTENbHOM paboTEl 3KCIEPTOB MO
OLEHHBAHMIO 33J]aHHH C pasBEPHYTHIM otBeroM: Xumusa/ PepepanbHbiit
HHCTHTYT II€Jaroru4eckux usMepenuit Munucrepcrsa obpazosanus PO — M.:
Yuukym- Lentp, 2004. O6wem 1,2 n.o.

11.  A.AKasepuna, IIO. [obporun, A.C. Kopomenxo, M.,
Cractuna, H.A.T'oponunosa. Matepuansl sl TPOBENEHHS 3a4eTa:; XUMHS/
QefiepalibHEI ~ MHCTMTYT — IEJAarordyeckKux HM3MepeHud  MEHMCTepCTBa
obpasosanust PO — M.: Yuukym- Lentp, 2004. O6nem 0,7 m.u.

12.  A.AKapepuna, A.C.Kopowenko. EauHeii rocynapcTBEHHBIH
9K3aMEH: COAEPXKaHUE U OCHOBHBIC PE3yJbTAaThl. — XUMHUS B 1uKkose Ne 1/2004, c.
14-20, '

13. A.C.Kopomenko. O noAaroToBke K eIMHOMY TOCYIaPCTBEHHOMY
9Kk3aMeHy. - Xumus B inkoie No 7/2004, c. 34-44.

14, Pesynerarsl eqMHOrO rocynapcrseHsoro sx3amena 2004 r.: Xumus/
J.YO. No6potus, A.AKapepuHa | (pykoBOAHTEI), A.C.KopoeHxo,
MJI'.Cuactuna. — B k. Pe3yneraTsl eJuHOTO rocyIapcTBEHHOTO SK3aMeHa
(wronp 2004 r.) AHanmuTHyeckuit ot4er; MUHUCTEPCTBO 06PA30BAHHS H HAayKH
P®, I'ocynapcreennad cimyx6a mo Hapsopy B chepe o6pa3soBaHHs M HayKH,
OUITN - M.: 2004. OHbeM 2 111

15. P.I.lBauosa, 'A.A.KaBepHHa,' A.C.Kopomenko. - Bomnpocsl,

yIpaXXtHeHHs M 3afaHds 1o xumuu: Ilocobue ama yuammuxcs 10-11 xim. — M.:
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IIpocemenue, 2004. O6bem 8§ .. Honymeno Munucrepcrrom 06pazosanus u
Hayku PO,

16. A A.Kasepuna, P.I".MiBanosa, C.B.Cymaroxun. MeTtomuueckoe
ITHCEMO O COBEpIICHCTBOBAHKN IPEIONABAHMS XHMUH B cpeHedi mkose. B ¢6.:
Meronuyeckne MHCbMa O COBEpIIEHCTBOBAHHM IPENIOJaBaHUs. MaTEeMaTHKH,
PYCCKOTO s13bIKa (¥ Jp. PEAMETOB) B cpesHei mxoe — M.: ATIK u ITPO. 2004,
O6weM 1 m.u1. '

17.  Xumus, Kourponsno-usmepurensunie Marepuaibl  eIHHOro
roCylapCTBEHHOro 3k3ameHa B 2004 r. M.: Ilentp TecTHpoBaHus
Muno6pasosanus Poccun, 2004,

18. Tabpuens O.C. Enunsrit rOCYAapCTBEHHEIN 3k3aMeH: Xumus: C6.

3ananuit 1 ynpaxuenuit / O.C. T'a6puesnisn, B.5. Bonosuk. — M. IIpocsemenne,
2004.

19. Eropos A.C. Bce THmBI pacueTHBIX 3a7lay N0 XHUMHH JUIs
noaroroBku X EI'S Usjarenscrso: @enuke, 2004 rojga

20.  OpikeKoBCKuiA ILA., Bornanoa HH., Iopodees M.B. u Ip.
Enuupiii  rocymapereHmBll sksamen: 2005 1o Xumus: TpeHﬁpOBquBIe
3aJlaHuA.

2]1. EpuHBI# TrOCYNapCTBEHHEIH oSK3aMeH: XUMUS: KonTpospHbie
H3MEPHTENIBHBIC MaTepuallsl: Pererunyonnas ceccns 2. / A A Kasepuna, M.,
Cnactuna, H A .Bornasosa — M. Benrtana-I'pad, 2006.

22. EmuHBIH rocynapcTBeHHBIH ok3amen 2007. Xumui. VueGHo-
TPCHUPOBOYHBIE MaTepHalbl JJIs IOATOTOBKM ydwamuxcs / OUIIM — M.:

Huremnext-Lentp, 2007.

Jlureparypa s yqaumxcs (Ha npapax YMK s MEKTHBHOTO Kypca)
1. Acmuuxas A.®. IIposeps cBou 3HaHms: 10-11 wiacce: YueGHoe
nocobue. - M.: Bentana-I'pad, 2009
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2. Kyssmenxo H.E., Epeh;IHH B.B. Xumua. 2400 zamau mns
IIKOJLHUKOB M MIOCTYMAIOIHUX B By3sl. — M.: [lpoda, 1999 (i Bee mocneayromme
H3aHMs).

3. KySLMquKo H.E. u np. Hagana xumun. — M.: Dk3amen, 2005,

4. Kysemenxo HE. Yuuch pemars 3agaum mo xumug, — M.:

Ilpoceemienne, 1986.

5. Kysemenxo H.E., Epemun B.B. Xumus mis abUTYypHEHTOB M
yvanmxes. — M.: Sk3amen, 2003.

6. Jlmgun P.A., Monouko B.A. Xumus mis abutyprenros — M.:
Xumusg, 1993. |

7. Mapmanosa I'.JI. 500 3amay no xumun. 8-11 ximacc. — M.: Uspar-
wmkona, 2000.

8. Cuera JLA., Xomun 10.B., Yepnriii A.B. KonxypcHsle 3agauu mo
XUMHY € pemeHuIMu. — Mocksa-Xapskos: Mnekca-rumuasus, 1998,

9, Xomuenxko I'.I1., Xomyenko U.T. CéopHnK 3aa4 [0 XHMHM IS

IOCTynaroluX B By3bl. — M.: HoBasg Bonna, 1996.

25. Teopus cTpoeHus! MOJNEKyIL. ‘Musknn B.U., Cumkun B.51., Munses
P.M. (1997, 560c.)

26. Ousuueckes xmumus. (Yuebuuk) Knoppe JI'., Kpruosa JLO.,
Myzzikanros B.C. (1990, 416c.)

27. Dusuueckas xumus. B 2 xaurax. (Yuebruk) Iox pen. Kpacrogsa K.C.
(2001, 512c., 319¢.)

28. Qusnyeckast xumus. TeopeTHyeckoe H.npakmqecxoe PYKOBOJICTBO.
(Yu. moc.) ITox pexn. Huxomnsckoro B.IT. (1987, 880c.)

29. Xumuyeckus CBoHCTBA HeopraHyeckux BemecTs. (Yd. noc.) Jlugun
P.A. n gp. (2000, 480c.)

30. Xumuveckult 3HIMKIONeAUYeCKUi cioBaps. 1. pex. Kuynsam WLJL.
(1983, 792¢.)

31. Xumus. (Yue6uuk) I'ypos A.A., Banaes @.3. u ap. (2004, 748¢.)
18



32. Xumus. (Yyebnnk) Huxonbckuii A.B., Cysopos A.B. (2001, 512c.)
33. Xumus B fedicteun. B 2 wactax. @pumantia M., nep. ¢ anri. (1998,

528¢., 620c.)

34. Xumus oxpyxarome#t cpenel. Ilox pen. Boxpuca Jx., mep. ¢ aur.
(1982, 672¢.)

CHHCOK moNe3HBIX HHTEPHET-PECYPCOB

http://rsr-olymp.ru/ - oQuumansueii caiir Beepoccuiickux omammuan
IIKONBHUKOB (HOPMAaTHBHBIE JOKYMEHThI, THCTAHIMOHHBIEC ONUMIIHAMB!, AHAIIH3

pesyJIbTaTOB U PEKOMEHIAIMH).

http://www.chém.msu.swrus/olimp - 3amadm XUMUYECKMX ONMMIIKA.
MexayHaponHple  ONMMIMAAB, MeHzeneenckas ONUMIMALA,  XUMHKO-
MaTeMaTHYCCKHE ONMMIIHA/BI, BCepocCHiickie ONMMMIHUALEI LIKONBHUKOB IIO
xumun. Matepuans 1997-2004r.

http://olimp.distant.ru/  — Poccuiickas AMCTaHIMOHHAS OJHAMITHANLA
IIKONBHUKOB MO XMMHM H MexayHapoqHas [AUCTaHIMOHHAA OJMMIIHANA
IIKOJILHUKOB 110 XuMuH "MHTep-Xumuk-FOnunop".

http://www.eidos.ru/olymp/chemistry/ — Beepoccuifckuit AUCTAHIMOHHEIN
3BPHCTHYECKHME  OJMMMIMAALI II0 XUMHM (IOJOXEHHe, peKOMEeH/AlHH,
METOAUYECKIE MaTePHAIE]).

http://olympiads.mccme.ru/turlom/  — Exerogmeii TypeHp HMeHH
JlomoHocamu  (TBOpYeCKas ONMMIMAfa Ui  LIKONBHMKOB, KOHKYPCHI,
CEMHUHAPEI). .

http://www step-into-the-future.ru/  mporpamma «Illar B 6ynymiee
(BBICTABKH, CEMHHApPHI, KOH(bepeHIUH, ‘DOPYMEI [Isl INKONEHHKOB M yuuTeNe
N0 BONPOCAaM OPraHW3allMH HCCIEAOBATENLCKON AEATENBHOCTH, MIOJTOTOBKU
IIPOEKTHBIX pador);

http://www.iteach.ru - nporpamma Intel — «O6yuenve ans Gymyimeroy»

(TexHONOrUA MPOEKTHOro O0YYEHMs, CO3AHME IKONBHBIX y4eOHBIX NPOEKTOB,
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MeTOIMYecKHe OCOOEHHOCTH  OpraHu3alyy 'TIPOEKTHOH  JEATENbHOCTH,
KOHKYPCHI U TPEHWHTH).

http://www.it-n.ru/ - ceteBoe COODILECTBO YUHUTENCH KUMUK «Xumo3a» H
coobmectBo  yumrenei-uccinenoparenein  «HOV-XAY»  (HHTepecHbie
MaTepuansl, KOHKYpChHl, (QOPYME, | METOIMYECKHE pPEKOMEHJAIMK [0
OpraHHM3aIiH HCCIEA0BaTENbCKOM NEATENBHOCTH).

http://www.alhimik.ru - nonesHsie coBeTH, 3(GEKTHbE OMNBITH,
XMMIYECKHEe HOBOCTH, BUPTYyalbHbI pereTutop (calit Oyner moseseH Kak M
YUCHHKOB, TaK ¥ JUIA 'queneﬁ). :

http://dnttm.ru/ — Jlom HayYHO-TeXHHIECKOTO TBOPYECTBA MOJNOACKH .
Mocksa (on-line KoH(pepeHIuHU, TPEHUHTH, OGYUEHH s s TBOPIECKUX PedAT 1o
du3¥Ke U XUMUH)

http://www.redu.ru/ — LleHT pasBUTHA KCCIENOBATENBCKOH JIGATEIbHOCTH
yqampxcsi  (MOAroToBKa Hccne,uosa;renbcmx IIPOEKTOB, METOAUYECKHE
PEKOMEHJALMH AN YYUTeNd, KOHKYPCHl, MEPONPUATHA JUIA IIKOJIBHAKOB Of-
line).

http://chemistry-chemists.com/ — «Xumus 1 Xumuku» - GOpyM XypHana
(aKCTIEpHMEHTEI no’ XHMHH, TpaKTHdecKkas XWUMHs, NpOONEeMbl HayKH H

06paBOBaHPIH, C60pHI/II(I/I 3a71a4 i1 NOoAr0OTOBKH K OJTHMITHaaM 10 XI/IMPII/I).
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