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IHosicHUTELHAA 3aIIHCKA

Pabouass mporpamma moarotoBku oOydaromuxcss 9 ximacca k OI'D mo xumum paspaboraHa ajis
oOyyaromuxcst 9 Kiacca OCHOBHOH 001meo0pazoBaTenbHON MKOIBL. [Iporpamma paccumtana Ha 34 y4eOHBIX
yaca (1 yac B Hezeno).

Iesan naHHOM MporpaMMbl — HOArOTOBKA 00YUAIOIIMXCS K TOCYAAPCTBEHHOMY 3K3aMEHY 110 XUMHUH 3a KypC
OCHOBHOM 00111€00pa30BaTeIbHOMN ILIKOJIBI B TECTOBOH (hopMe.

OcHOBHBIE 32/1a4M JJaHHOT'O Kypca:

3aKkpenuTh, CHCTEMAaTU3UPOBATh, PACIIUPUTH U YIIIyOUTh 3HAHHS yYalUXCsl, IpUOOpETEHHBIE Ha YPOKAaX XUMUH;
[Tponosmxuth hopMUpOBaHUE YMEHHH pelIaTh TEOPETUYECKUE U MPAKTHUECKUE 3a/1a4H;

[TponomxuTh (hopMUpOBaHHE HABBIKOB paOOTHI CO CIIPAaBOYHBIMHU MaTepUallaMu;

[Iponomkuts popMupoBaHHE MPAKTUYECKUX YMEHHI U HABBIKOB 110 Ta0OPAaTOPHOI TEXHHUKE;

[IpomomkuTh BOCIUTaHUE YOEKICHHOCTH B TO3WTHBHOM POJIM XMMHU B JKU3HU COBPEMEHHOIO OOIIEeCTBa,
HE00XO0IMMOCTH XMMHUYECKH IPAMOTHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U OKpYXarollel cpere.

B mpormecce peanmzanmmu mporpamMMbl TIPETYCMaTPHUBAETCS HCIIONB30BAaHHE pa3sHOOOpasHbIX (opM u
METOIOB o0ydeHusi: Oecema, pacckas, CaMOCTOSITeNbHbIE pabOThl, MPAKTUKyMBbl 110 PEIICHHIO 3ajad,
71a00paTOPHBIE OMBITHI.

Pabouast mporpamMmMa 1mo Xumum moctpoeHa Ha ocHoBe: 1. 3akona P® «O06 obpasoanuu B Poccuiickoii
Oenepanuny No 273-03 ot 29.12.2012 1.; 2. denepaibHOr0 TOCyIapCTBEHHOT0 00pa30BaTEIbLHOTO CTaHIapTa
obmiero oOpa3oBaHusi, yrBepxkaeHHoro IIpumkazom MuHucTepcTBa o00pa3zoBaHMss M Hayku Poccuiickoit
Oenepatiin - ot 17  nmexabpst 2010 Ne 1897 «O6 yrBepkiaeHuu ¢eaepaibHOrO TOCYJapPCTBEHHOTO
00pa3oBaTenbHOr0 CTaHAapTa OCHOBHOTO oO0Imiero odpaszoBanusy; 3. IluceMoM MunuctepcTBa 00pa3oBaHus u
Hayku Poccuiickoit @enepanuu ot 12 mas 2011 r. Ne 03-296 «O0 opranuzannuy BHEYPOUHOU AESTEIBHOCTH MPU
BBeZicHnn DenepasbHOrO TOCYJapCTBEHHOIO 00pa3oBaTeIbHOrO cTaHAapTa oOmiero oOpa3oBaHus». 4.
CaHHTapHO-AMHIEMUOIOTHIECKUMU [IpaBUIaMU u HOpMAaTHBaMU CAHIIuH 2.4.2.2821-10
"CaHUTapHOAIUIEMHUOJIOTMUECKHE TPEOOBaHNUs K YCIOBHUSAM U OpraHu3anuu oO0yueHus: B o011e00pa3oBaTeIbHbIX
yupexJaeHusx", yTBEp)KIEHHbIE IIOCTAHOBJIEHHUEM TIJIABHOTO TOCYJapCTBEHHOIO CaHU-TApHOTO Bpaya
Poccuiickoit ®enepanunu ot 29 nexabps 2010 r. Ne 189, 3aperucrpuposannsie B Muntocre Poccun 3 mapra 2011
r. N 19993 u IlocranoBnenue ['aBHOro rocyapcTBEHHOrO CaHMTapHOro Bpada Poccuiickoit ®depepanuu ot
24.12.2015 Ne 81 «O BHecenun nzMeHeHuil Ne 3 B CanlluH 2.4.2.2821-10 «CaHutapHOSIUAEMHOIOIHUECKHE
TpeOOBaHUS K YCIOBHSIM M OpraHU3alluu OOY4EHMsl, COAepaHUs B 00I1€00pa30BaTEIbHBIX OPraHU3ALUAX» S.
TpeboBaHuii Kk pe3yabTaTaM OCBOCHHMsS OCHOBHOW 00pa30BaTelbHOW MPOrpaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHus, NpeAcTaBiIeHHbIX B DenepaqbHOM TrocylapcTBEHHOM 00pa3oBaTeIbHOM CTaHAApPT€ OCHOBHOTO
oOmiero oOpazoBanus; [IporpamMma npeaHasHaueHa Jisi IPOBEACHUS KOHCYJIbTAIIMOHHBIX 3aHITHH C yJalllUMUCS
9 knacca. Ha mpoBeneHne KOHCYIbTallMK MO XUMUHU B 9 Kiacce OTBOAUTCS 1 mapa yacoB B Heaenwo. Peanuzanus
JTAHHOM IporpaMMbl CIIOCOOCTBYET MCHOJIB30BAHUIO pa3zHOOOpa3HBIX (HOpM OpraHM3alMU yueOHOTo Ipolecca,
BHE/IPEHHUIO COBPEMEHHBIX METOZ0B O0YUYEeHUS U MeJarorn4eckux Textonoruit. OcHoBHO# Gopmoil opranuzanuu
yueOHOro Tpolecca SBISIETCd KOHCYJIbTAllMOHHAs MOJAEpXKKa, HWHIMBUIYyaJdbHbIE 3aHATHUS, JIEKIIMOHHBIE
3aHSTHSL, CAMOCTOSITENIbHAS padoTa ydaluxcs ¢ UCIIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOIOTHH.

OcHoBHOe coep:kaHue Kypca:

Crtpoenue aroma, IpOTOH, HEUTPOH, MaCCOBOE YHUCIIO, AJIEKTPOH, U30TOMbl. CTPOSHUE ANEKTPOHHBIX 000JI0YEK
atomoB 3aeMeHTOB NeNe 1 — 20 IICXD JI.M.Menneneena.

[Tepnoanueckuii 3akoH. [ICX3. dusnuecknii cMbICI NOPSAAKOBOTO HOMEpPA 3JIEMEHTA, HOMEpa IPYIIIbI, IEPHUOJA.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB U UX coeauHenuii B [ICX0.

OcHoBHBIE BONIPOCHI TeMHI 1, 2. TectupoBaHnue.

Crpoenue BemectBa. Xumuueckas cBs3b: KHC, KIIC, wonHas, mertammudeckas. Cxembl 00pa3oBaHUS.
Kpucrannuueckue pemerku. B3auMoCBs3b THUNOB KPUCTAUIMUECKUX PEHIETOK, BUIOB XMMHYECKOW CBS3M M
CBOMCTB BEIIECTB.

OcHoBHBIE BOIIPOCHI TeMBI 4. TecTupoBaHue.
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31.

32.

33.
34.

CreneHpb OKUCIIEHUS ¥ BAJICHTHOCTh XUMUYECKHX 3JIEMEHTOB.

OcHoBHBIE BOIIPOCHI TeMBI 6. TecTupoBaHue.

ATOMBI M MOJIEKYJIBl. XUMHYECKHH 23seMeHT. [Ipocteie u cioxHble BeniecTBa. (OCHOBHBIE —KIIACCHI
HeopraHuuyeckux Bemects. Homenkiatypa.

OcHoBHble ToHATHS TeMBI 8. TecTupoBanue.

Xumnueckas peakuus. [IpuzHaky u ycnoBusi IPOTEKaHUS XUMUYECKUX PEaKUUi. XMMUYECKOE YpaBHEHUE.
Knaccudukanus XuMHUECKUX PEaKIIHA.

OcHosHble Bonpocsl TeMbl 11. TectupoBanue.

OBP, okucnuTenb, BOCCTAHOBUTENb. METO 3JIEKTPOHHOTO OasiaHca. DJIEKTPOHHBIC yPaBHEHUSI.

OcHoBHBIE BONIPOCHI TeéMBI 13. TecTupoBanue.

OneKTpoauThl, HEANeKTpoIuThl. Ctenenb D/]. CunbHbIe U cradble 27eKTPOIUThl. KaTHOHBI 1 aHHOHBI.
OcHoBHbl€ NI0J0KeHUS Teopun D/1. YpaBHEHUs quccoUaii KUCIOT, OCHOBAHUM, COJIEH.

Peakumu HOHHOTO OOMEHA M YCIIOBUSA UX MpOoTeKaHus. MloHHbIE ypaBHEHUS pEaKIHii.

OcHoBHbIe Bonpockl TeM 15, 16, 17. TectupoBanue.

XUMHYECKHE CBOWCTBA METAJUIOB: WICJIOYHBIX, IIEJIOYHO3EMENIbHBIX, aTlOMHUHMS, XkKene3a. Hemeramnos:
BOJIOPO/J1a, KHCIIOPO/a, TaJOT€HOB, CepPhI, a30Ta, pocdopa, yriaepona, KpeMHHUSL.

XUMHYECKUE CBOMCTBA OKCHJIOB: OCHOBHBIX, KUCIOTHBIX, aM(OTEPHBIX.

XUMHYECKUE CBOMCTBA OCHOBAaHUM.

XUMHUYECKUE CBOMCTBA KUCIIOT.

XHUMHUYECKUE CBOMCTBA COJICH.

['enernueckas CBsA3b pa3IUYHbBIX KJIACCOB BELIECTB. | eHETHUECKUE PSbI.

OcHoBHble Bonipockl TeM 19, 20, 21, 22, 23. TectupoBaHnue.

Yucteie BemectBa U cMmecH. [IpaBuna Ge3omacHoil paboTel B snabopatopuu. JlabopaTtopHoe 0OopymoBaHuEe U
nocyna. Paznenenue cmecell 1 04nCTKa BenlecTB. [IpurorosieHue pacTBopos.

OcHoBHble Bonpockl TeMbl 26. TecTupoBanue.

OrnpeneneHne xapakrtepa Cpeibl PacTBOPOB KHUCIOT, IIEJIOYEH C MOMOUIBI0 MHAMKATOpoB. KauecTBeHHBIE
peakuMM Ha HOHBI B pacTBOpe (XJopui-, cyinbdar-, KapOOHAT-UOHBI, MOH amMoHus). [lomydenue u
pacrno3HaBaHHe ra3000pa3HbIX BEIIECTB: BOAOPOa, KUCIOPOAa, aMMHUaKa, YIJIEKHCIIOro rasa.

OcHosHble Bonpockl TeMbl 28. TectupoBanue.

Brruncnenue MaccoBoil 10711 3JIEMEHTa B BelllecTBE. BrluncieHre MaccoBOM U 0O0bEMHOM J07IM KOMIIOHEHTa B
CMECH.

Pacuersl Mo XMMHUYECKOMY ypaBHEHHUIO MaccChl, 00beMa MM KOJIMYECTBA OJHOTO M3 MPOJYKTOB PEAKIUHU IO
Macce, 00beMy, KOJIMYECTBY UCXO/IHOTO BeIlecTBa (M 0OpaTHBIE 3a/1a4H).

[lepBoHayanpHble CBEJIEHUS 00 OpPraHMYECKHUX BEIIECTBAX. YTJIEBOAOPOAbI IpelesibHble U HEeNpeAeIbHbIE:
MEeTaH, 3TaH, THJIEH, aneTuieH. Kucnopoaconepxaiiue BeniecTsa: CMpThl, KApOOHOBBIE KMCIIOTHI.

OcHoBHble Bonpockl TeMbl 32. TectupoBanue.

[IpoGnembl 6e30MacHOrO HCIMOJNB30BaHMS BEIIECTB M XMMHMUYECKHX pPEAaKIUil B TOBCEJHEBHOW >KHU3HH.
XVMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEbl U €0 MOCIEICTBUS.

TpeOoBaHMs K YPOBHIO NOATOTOBKH 00yYAKOIIMXCS.

B pe3yabTare udydeHuss XUMUM y4aluecsi J0J1KHbI 3HATH/yMeTb!

OCHOBHBI€ MOHATHUS: TEHETUYECKUH PsJl, OKHCIUTENb, BOCCTAHOBUTEINb, aM()OTEPHOCTb, KOPPO3HUsl, OpraHUYECKHe
BEIIECTBa, MOHOMED, MTOJIUMED, CTENEHb MOJIUMEPU3ALIUU, CTPYKTYPHOE 3BEHO;

OCHOBHBIE XMMUYECKHE 3aKOHBI: 3aKOH IMOCTOSHCTBA COCTaBa, NEPUOJIUUECKHI 3aKOH, 3aKOH COXPAHEHHUS MaCChI
BEILIECTB;

OCHOBHBIE XMMHYECKHE TEOPHH: aTOMHO-MOJIEKYJISIPHOE Y4YEHHE, TEOpHUs SJIEKTPOJIUTHYECKOW IUCCOLMAIINM,
TEOpHsI CTPOCHHSI aTOMA, XWMHUYECKOW CBSI3M; TEOPUI0 XUMHUYECKOIO CTPOCHHUS OpPraHWYECKHX BEIECTB
A.M.bytneposa;

HOMEHKJIATYpPY: XUMHYECKUX JIEMEHTOB (OT BOJOPOJIA A0 KAJIUs), POCTHIX BEIIECTB, OMHAPHBIX COCAMHECHUN,
KHCJIOT, OCHOBAaHHM, COJICH; MMPEIeTbHBIX U HEMPeneabHbIX ¥ B, ciupToB, KapOOHOBBIX KUCJIOT;

KJIaCCU(UKALMIO: XUMHUYECKUX PEAKIMi B HEOPraHM4YEeCKOW XHWMHUHU, HEOPraHMYECKUX BEUIECTB, OKCHJIOB,
OCHOBAaHMH, KUCIIOT, COJIEH, OJIMMEPOB U YIJIEBOJIOB;

nosioxkeHue B IICXD u ctpoeHne aToMOB: METANIOB U HEMETAJIOB;



dusznyecKre CBOMCTBA: METAIOB M HEMETAIJIOB, OPTaHUYECKUX COCTUHEHUM;

XMMHYECKHE CBOMCTBA: KUCIIOT, OCHOBAHU, OKCUJIOB, cojiel B cBeTe TO/I, MeTalIoB M1 HEMETAJUIOB, M3YYEHHBIX
OpraHWYECKUX BemecTB. KauecTBeHHBIC PEaKIInH.

MPUPOIHBIC HCTOYHUKH U CIIOCOOBI TIOMYYSHHS: METAJUIOB, HEMETAJUIOB, COJIEH, OKCUIOB;

BEILECTBA U MAaTE€PUAIbI, IIUPOKO UCIIOIb3YEMBIE B IPAKTUKE: METAJLIIbI, HEMETAJUIbl, OPraHUYECKHE BEILIECTBA;
OCHOBHBIC COCMHEHHUS M BAXHEHIIMX MPEACTABUTEICH M3YYCHHBIX KJIACCOB HEOPTaHMYECKUX M OPTaHHMYECKHX
BEILIECTB;

npaswia Th npu pabote B kabuHETe XUMUHU.

Ooyuarimmecst 10J2KHbI YMeTh:

OTIPEIeIATh:

noyioxeHue xumudeckoro uiementa B [ICX3, coctaB u cTpoeHue aroma 3jieMeHTa 1o nojoxenuto ero B [ICXD,
THUI BEIIECTBA IO COCTaBY, CTENECHb OKHUCICHHUS AJIEMEHTA, TUI XMMUYECKOH CBSI3U MO0 XUMHUYECKOH (opmyie,
BO3MOXXHOCTh ~ MPOTEKaHUS peakuuii HOHHOro oOMeHa J0 KOHIA, OKHCIUTElIb, BOCCTAHOBUTEIb,
MPUHA]JICKHOCTh KOHKPETHBIX pPeaKlUi K pa3IMuHbIM TUIIAM IO Pa3IMYHBIM MPU3HAKAM;

Ha3bIBaTh: IPOCTHIC BEIIECTBA, OMHAPHBIE COEAMHEHHUS, KUCIOThI, OCHOBAHMS, COJIN; N3YYEHHbIE OPTaHUYECKUE
BEILIECTBA 10 TPUBHAIBHON U MEKYHAPOJHON HOMEHKIIATYPE;

COCTaBIISITh:

JNEKTPOHHBIE (OPMYJIBl aTOMOB, XUMHYECKHE (OPMYIbl BEHIECTB IO CTEMEHH OKHUCIICHHUS DSIEMEHTOB,
XUMHUYecKHe (OpMyJibl OCHOBAHUM, KHUCIIOT, COJEH, XMMUYECKHUE YPABHEHMsI pa3HOro Tumna, ypaBHeHUs O/l
WOHHBIC YpPAaBHEHHMS, YPaBHEHHUS PEAKIMi, XapaKTEpHU3YIOIIME XUMHUYECKHUE CBOIMCTBA OKCHUIOB, OCHOBAHUH,
KHUCJIOT, COJiel, METaUIOB U HEMETA/JIOB B MOJIGKYJSIPHOM M HOHHOM Buje, ypaBHeHus OBP meromom
JMIEKTPOHHOTO OanaHca, TeHETUYECKHUE PsiIbl MeTallla U HeMeTasula, CTPYKTYpHbIE (POPMYJIbI 711 OPraHUYEeCKUX
BEIIIECTB;

OOBSACHSITH:

buznyecKuil CMBICII TMOPSAKOBOTO HOMEpa XHMHUYECKOTO DJJEMEHTa, HOMepa TpyIIbl U [epuoja,
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB 3JIEMEHTOB B IPEAENIax MaJbIX NEPUOJOB U IIaBHBIX MOATPYIII, CBOMCTBA
BEII[ECTB HA OCHOBAHHMH BHJIa XUMHUYECKON CBSI3M U TUIA KPUCTAUIMYECKOW PEIIETKH, MEXaHU3Mbl KOPPO3HH,
MPUYHHBI MHOTO00PAa3usi OPraHUYECKUX BEIECTB;

XapaKTepU30BaTh:

XUMHYECKHE SJIEMEHTHl Ha ocHoBaHMU uX monoxkeHuss B [ICXD u 0coOEHHOCTEW CTpOeHHsS UX AaTOMOB,
¢duznyeckue cBOIiCTBa METAJIJIOB, HEMETAJJIOB, KUCJIOT, OCHOBAaHUMN, OKCHJ/IOB, COJIEH, KaUECTBEHHbIEC PEaKIMU Ha
KHUCJIOTBI, IIEJIOYH, CBA3b MEXJY COCTaBOM, CTPOEHHEM, CBOMCTBAMH BEILECTBA, CBOMCTBA BELIECTBa Ha
OCHOBaHUHU BHJIa XMMHUYECKON CBSA3M U TUMNA KPUCTAJUIMUECKOH pEelIeTKH, CBOMCTBa M 00JIacTH MpUMEHEHHS
METaJUIMYECKUX CIIABOB, METAJUIOB, HEMETAJUIOB M UX COEIMHEHUI.

MPOBOJIUTH PACUETHI:

0 XUMUYECKOH (hopMylie COETUHEHUS, 10 XUMUYECKOMY YPaBHEHHUIO,

BBITIOJIHSITh XUMUUYECKUI SKCIIEPUMEHT:

0 TMOJYYEHUIO BEUIECTB M ONUCAHUI0O HUX CBOMCTB, IO PAcCHO3HAaBAHWIO BAXKHEMIIMX HEOPraHUUECKUX
COEIMHEHUH, 110 HAOIIOACHHUIO 32 PAa3TMYHBIMU SIBICHUSMU,

oOpalaThecsi ¢ XMUMUYECKOM MOCYJI0H U 000pyI0BaHUEM;

UCIIONIb30BaTh IPUOOPETECHHBIC 3HAHUS U YMEHUS B MIPAKTUYECKON ACSITENFHOCTHU I 0€30MacHOro oOpalieHus ¢
BEILIECTBAMU U MaTepuaiaMu, SKOJOTUYECKH TPAMOTHOTO MOBEIACHUSI B OKPY’KAIOIIEH Cpejie, OLEHKH BIUSHUS
XUMHYECKOT0 3arps3HEHHS OKPY KoLl cpeibl Ha OPTaHU3M YEJIOBEKa;

IInan camocTosiTEe/IbHOM MOAroToBKN K OI'D

e [T03HAaKOMHTBCS CO CTPYKTYPOH IK3aMEHAIIMOHHBIX Pa0OT MPOILIBIX JIET.

e [Ipoananu3upoBaTh MaTeprall, KOTOPbI B HUX BXOJUT, © HAMETHUThH MMOCIICIOBATETLHOCTD €r0 U3YUCHHSI.

¢ BriOpaTh yueOHbIe TOCOOHs, IO KOTOPHIM HEOOXOIMMO 3aHUMAThCSL.

e OnpenenuTth Hanbosee MPOCThIE U HarboJee CI0XKHbBIE pa3/ieibl Kypca.

e PaGoTtarh ¢ Kypcom, oOparliiasi BHUMaHHE Ha TPY/IHBIE pa3/Ieibl.

e PaboTas ¢ TeKCTOM, 0053aTEBHO 33 JyMbIBATHCS HAJl TEM, YTO B HEM TOBOPUTCH.

o COoCTaBHTh CaMOCTOSITEIBHBIE BOMPOCHI K OTJEIBHBIM ()parMeHTaM TEKCTa.

e Cnauana paboTaTh C 3aJaHHUSIMH, MO3BOJIAIOIIMMHU TOCJIEI0BATEIbHO HU3YYUTh KYpC, 3aT€M MEPEeXOIUTh K
TPEHUPOBOYHBIM TecTam OI'D.



e [Ipopaborats 10-15 BapuaHTOB TEKCTOB.

IlepeyeHb y4eOHO — METOAMYECKOT0 00eceYeH st

1. Xumudeckoe 000pyI0BaHHE:

TaONIMIBI: TIEpUOAWYECKass CUcTeMa XxuMudeckux snemeHToB J[[.M.MenneneeBa, «PacTBOpUMOCTH KHCIIOT,
OCHOBaHUM, coied B  BOJE»,  «OJIGKTPOXMMUYECKMU  psAJ  HalpsDKEHHUS  MeTaioBy,  «Pspg
JNEKTPOOTPHUIIATEILHOCTH HeMeTaoBy», «MHCTpykTaxk 1o TexHuke Oe3zomacHocTH», «CTpoeHue aTOMOB
METaJIOB», IOPTPETHI BEJIMKUX XUMHUKOB;

MOJICTIM: aTOMOB Pa3JUYHBIC BEIIECTB, KPUCTAUIMUECKUX pemeTok Mmetaimos, KP ammasa, rpadura, momens
MOJICKYJIBI Sg;

nabopaTopHOoe 00OpyIOBaHME, MOCyAa W NPHOOPHI: CKISHKA C MPOOKaMH, MPOOUPKH, KOJOBI, XMMUYECKHE
CTaKaHbl, CTYIKH, MEPHbIC LMIUHAPHI, MEH3YpKH, (paphopoBble W METAUIMYECKHUE HIMATEIN WU JIOKEUKH,
METAIMYECKHE IITATUBBI C JIATKAMHA W KOJbIIaMH, HEOOJIBIIUE IJIACTMACCOBBIC IITATUBHI JUISI TPOOHPOK,
POOUPKOJIEPIKATEINN, OTHEYITOPHBIC ITOACTABKH, CTCKIITHHBIC TPYOKH, TTAJIOYKH, BOPOHKH, BECHI C PA3HOBECAMH,
XUMUYECKHUE PEAKTHUBBI JJIs1 IPOBEICHUSI SKCIIEPUMEHTA.

2. KomnproTepHble MpOrpaMmbl U HHTEPHET — PECYPCHI:

CD — Xumus — 21 Bek;

CD — «Ky0sbImkay;,

OO6pa3zoBatenbHas KOUICKIUA. XuMus 111 Becex — XXI: Pemenne 3anayq;

DnekTpoHHBIH cripaBouyHuK «Kupumia u Medoausy;

Alhimik www.alhimik.ru;

KoOHCIeKThI 10 XUMHH 151 IMKOJIBHUKOB WWW. chemistry.r2.ru,www.khimia.h1.ru;

Xumus g Bcex Www.informika.ru;

Xumus s Bac www.chem4you.boom.ru;

Xumusi. O0pa3zoBaTeIbHbIN CalT Tt IKOALHIUKOB WWW.hemi.wallst.ru;

VYpoku xumun Kupusna u Megonus.

JonosHuTebHAS JIUTEpPaTypa:

1. bornanoBa H.H. Xumus. Jlabopatopusie onbIThl 8 — 11 k1. — M.: Actpens ACT, 2001.

2. bonpmoit cnipaBounuk. Xumus — M.: Jlpoda, 1999.

3. 3yeBa M.B., I'apa H.H. llIxonbHblii npaktukym. Xumus. 8-9 k1. — M.: [Ipoda, 1999;

4. Ky3pmenko H.E., Epemun B.B. Xumus. 2400 3agau u ynpaxHeHUH JUIs HIKOJIBHUKOB U IOCTYMAIOIINUX B BY3bI.
—M.: IIpoda, 1999;
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