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JonmosHuTeIbHAA 0011€00pa3oBaTeIbHAS
o0epa3BuBaKINas NporpaMmma

«Yyneca XuMuu»

HanpagjieHHOCTHb POrpaMMBbl: €CTECTBEHHOHAYYHAs
YpoBeHb nporpaMMbl: 6a30BbIi

Bua nporpaMmbl: MoIu(UIIMPOBAHHBIN

Anapecat: ot 7 g0 12 ner

Cpok peanuzanum: 2 roja, 288 1

dopma 00yueHHs: OUHAs

Astop: [1In63yxoBa Upnna BragumupoBHa—

rneaaror OIIOJIHUTCIbHOI'O 06pa3OBaHI/I$I

r.Haprtkana, 2023 r.



Paznen 1: «KoMIuieKkec OCHOBHBIX XapaKTEPUCTHK 00Pa30BaAHUN .
IHosicHnTeIbHAA 3aNUCKA.

JlononHuTenbHas 061eoopa3oBaTeIbHas 00lIepa3BUBAOIIas TPOrpaMma

«Yyneca XMMHH» HMEET €CTECTBEHHO-HAyYHYH)  HAIpPaBJIECHHOCTb.
[Iporpamma pa3zpaboTaHa JJisi TEAAroroB JOIMOJHUTEIHLHOTO 0Opa3oBaHUs 10
npeaMery  «xumus».  [lporpamMmma  mpenHasHadeHa ISl ydalluxcs,
MOTHUBHUPOBAHHBIX HA MU3yUYCHHE MPEIMETA.
YpoBeHb nporpamMmbl: 0a30BbIT

Bujx nporpammbi: MOIU(PUITUIPOBAHHBIN
Tun nporpammsel: MOAyJIbHAs
HopmaTtuBHo-npaBoBas 0a3a, Ha OCHOBe KOTOPOM pa3padoTaHa nporpamMmma:

1. ®enepanbubiii 3ak0H 0T 29.12.2012 1. Ne 273-®3 «O06 obOpa3oBaHHM B
Poccuniickon @enepanum.

2. 3akon KaGapauno-bankapckoit Pecnyomuku ot 24.04.2014 1. Ne 23-P3
«O06 obpazoBaHUM.

3. HanwmonanbHelil mpoekT «O6pazoBaHuey.

4. Kousenmust OOH o npaBax peOeHKa.

5. Pacnopsxenue IlpaButensctBa P® ot 29.05.2015 1. Ne 996-p «O6
yrBepxkaeHun Ctpateruu pa3BuTHs BocnuTaHus B Poccuiickoit denepanuu 10
2025 roga».

6. Ilpuopurernsrii mpoektr ot 30.11.2016 1. Ne 11 «JloctymHoe
JIOTIOJIHUTENIbHOE ~ 00Opa3oBaHuE JJsl  JeTel», YTBEPKIEHHBIM MPOTOKOJIOM
3acenanus npesuauyma npu Ipesuaente PO.

7. TloctanoBnenue ot 28.09.2020 r. Ne 28 «O06 yTBEep)KI€HUU CaHUTAPHBIX
npasuin  CIT 2.4.3648-20 «CaHuTapHO-2MUACMHUOJIOTUYECKUE TpeOOBaHUA K
OpraHu3alusM BOCIUTAHUS M OOY4YEeHHs, OTIbIXa M O3I0pOBIEHUS JETeHl W
MOJIOJIEKI».

8. Ilpuxaz MunucrepctBa obpazoBanus u Hayku P® ot 23.08.2017 1. Neo
816 «O06 YTBEPKACHUU ITopsiaxa MIPUMEHECHUS OpraHu3alusIMH,
OCYIIECTBIISIIOIIMMU 00Pa30BaTEIbHYIO JEATEIbHOCTb, AJIEKTPOHHOIO OOYyuYeHWUS,
JMCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOTUI npu peanm3anuu
00pa30BaTEIbHBIX TPOTrPAMMY).

9. Ilpukaz MwunoOpHayku P® ot 09.11.2018 1. Ne 196 «llopsmox
OpraHu3allid W  OCYILECTBICHHS  OOpa30BaTeIbHOW  JESATENBHOCTH IO
JIOTIOTHUTENILHBIM 00111e00pa30BaTeIbHBIM TPOrpaMMam.

10. Meronuyeckne pEeKOMEHIAIMKM 1O pa3paboTke U pear3aluu
JOTIOJHUTENIbHBIX ~ 00IIe00pa30BaTeNbHbIX  OOIIEpa3BUBAIOIIMX  MPOTrPaMM
(BKJIIOYAsi pa3HOYPOBHEBBIE M MOIYJbHBIC), pa3zpaboTaHHble PernoHanbHbIM
MoJenbHbIM LIeHTpoM Munnpocsenienust KbP ot 2021 r.

AKTYaJlbHOCTh  NPOrpaMMbl  COCTOMT B  HUHTErpalMd  3HAHUUI
HEOPraHWYECKOM M OPraHMYECKOM XMMHH Ha CaMOM BBICOKOM YPOBHE C LEIBIO
dbopMupoBaHUS Y HHX €IMHOW XWMHYECKOW KApTUHBI MHpA, YTO TO3BOJISAET
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MOJIBECTU yYalIMXCsl K MOHMMAHHWIO MAaTEpUATbHOCTU U MO3HABAEMOCTU E€AMHOTO
MHpa BELIECTB, MNPUYMH €ro KpacoyHOro MHOrooOpasus, BceoOUIel CBA3U
SIBJICHUM.

Hcnonb3oBanue MeXnpeaMeTHBIX (¢ Ouosoruei, (QpuU3MKou, JIMTepaTypoii)
CBSI3€H B M3YyYEHWH XUMHUU TOBOPUT O HOBHM3HE TOIXO0/a K W3YYEHHUIO TpeaMeTa.
Takoe mocTpoeHue MporpaMMbl TO3BOJSIET B TOJHONW MEpe HCIOJIb30BaTh B
OOYYECHHH JIOTHYECKUE OIepaliyl MBIIUICHUS, aHaJU3 M CHUHTE3, CpaBHCHUC H
aHaJIOTHI0, CHCTEMaTH3aIliI0 U 0000IIIeHHE.

Ilenaroruveckass uesecoodpasHoctb. [Iporpamma Kypca cTpouTcs Ha
MOJIYYUCHUHM 3HAHWW O XUMHUU JIETbMH HE HAYaBIIMM IIIKOJIHBIM KypC XHUMHH,
CIY)KUT I CYIIECTBEHHOT'O YIIyOJIGHWS W PaCIIMpPCHHS 3HAHWUK 110 XHWMUH,
HEOOXOJUMBIX JIJIi KOHKPETU3AIIMU OCHOBHBIX BOIIPOCOB OPTaHMYECKOW XUMUU H
Uit o0uiero pa3Butus ydamuxcs. [1oAroToOBIEHHOCTh ydalIUXCsi MOXKET ObITh
pPa3HOTO YPOBHS, TO3TOMY MOKHO BaphbUPOBATH BUJI JICATEILHOCTH M THIIBI 3a]1a4.

OTIMYNTEJBHOI  0COOCHHOCTBIO IPOrpaMMbl  SIBJISIETCSI  BHECCHHE
By4eOHBIN TMpoliecc TBOpUECKUX BeuepoB, BUKTopuH U KBH — cnocoOcTByrommx
Ooree rIyOOKOMY YCBOGHHIO XMMHYECKOMW Hayku. B mporpamme HCHONb3yroTCS
CJIEAYIOLIUE METOABI U (POPMBI PAOOTHI:

e TeopeTHueckas padoTa;
npakTU4ecKas padbora;
paboTa HaJl TOKJIaJlaMH;
Oecena;
TECTUPOBAHME;
pelleHue 3a/1a4;
POBEJICHUE TEMATUYECKUX BEUYEPOB;
POBEICHNE HAyYHBIX KOH(PEpEHIUH.
AzpecaT nmporpamMmmbl: oOyyatomuecs /-12 ner.
O0bem mporpammbl: 1-ii ron obydenuss — 144 4., 2-if rogq oOyueHus —
144 4.

®opMbl 00yyeHMsT W BHAbI 3aHATHH: (opma 00ydeHMs] TIpymIoBasd,
WCIIOJIb3YIOTCSL  CIIEAYIOIIME BHJBl  3aHATHNA. JIEKIHH, [PAKTUYECKUE U
CEMHUHApPCKUE 3aHATHUS, 1a00opaTOpHbIE PaOOTHI.

Cpox ocBoeHusi IporpamMmsbl: 2 roja.

®opma 00y4eHHs — OUHasl.

Oco0enHocTH peanu3anuu o0pa3oBaTeJbHOro npouecca. [lpu
IIPOBCACHHUN 3aHATHU 3HAYUTEIHBHOE MECTO OTBOANTBHCA XUMHUUYCCKOMY
AKCIIEPUMEHTY. DTO OTKPBIBAET BO3MOXKHOCTh (DPOPMUPOBATH Y yUAIIUXCS
CIICIHMUAJIbHBIC ITPCAMCTHBIC YMCHHUA pa6OTaTL C XUMHYCCKHNMH BEIICCTBaAMU,
BBIITOJIHATH ITPOCTBIC XUMHUUYCCKUC OIIBIThI, YIHHUT ydalluXCs 6C3OHaCHOMy n
9KOJIOTH4YCCKHU I'PaMOTHOMY O6paIlIeHI/IIO C BCIIECTBaAMU B 6I>ITy 1 Ha
IPOM3BO/ICTBE.



@DopMbl OpraHu3anny 00pa30BaTeJbHOI0 NMpouecca. 3aHsATus B
00bEIMHEHUU MPOBOJSITCS MHIUBUAYaNIbHBIC U rpymnnoBbie. [logoop 3amanuit
MPOBOJUTCS C Y4ETOM BO3MOXKHOCTEMN AETEM, B COOTBETCTBUH C YPOBHEM HX
MOATOTOBKH. B ciydae BBIMOIHEHUS TPYIIIOBOTO 3aaHusl Ta€TCsl BO3MOKHOCTh
CIUIAHUPOBATH XOJ1 SKCIIEPUMEHTA ¢ YETKUM pacIpeicieHueM 00s13aHHOCTEH 11
KaXJ0r0 ujieHa rpymnibl. OCHOBHBIE (POPMBI 3aHATUH— JICKITUHU, OOCYKICHUE
npo0JieM, MPaKTUUECKHE padOoThl, PEeIICHUE 3a/1a4 ¢ HECTaHIaPTHBIM
COJIEP/KaHHUEM.

Pe:xxum 3aHATHI: aHHas nporpaMma paccuutaHa Ha 144 4. B rog mo 2
aKaJeMHUYECKHX Yaca 2 pa3a B HEJEIO.
Hanonusiemoctsb rpynm: 14-16 genoBek.

Ieas nporpamMMmbi.

BaKpCHI/ITB U CHCTCMATHU3UPOBATH 3HAHHWA, YYallUXCA 110 XHUMHUH, [14aTb
CIOCTHOC MPCACTABICHNUC O XUMHUHU U €C POJIN B 06HIGCTBG.

3agaum:
1-ii rox o0y4yeHusl.
Jluunocmmuvle:

— OyayT  BOCHHTAHBl  TyMAaHWTAPHBIE  YEPThl  JIMYHOCTH,  yYMCHHS
OpPraHU30BbIBATH CBOM TPY/I.

LlIpeomemmupie:

— Oyayr chopMupOBaHbl y YyYalllUXCs 3HAHUSI OCHOB HAyKU - Ba)KHEHIIUX
(GakTOpoB, TMOHSATUN 3aKOHOB U HOPM XHUMHUYECKOTO SI3bIKA, JIOCTYITHBIX
000011IeHUI MUPOBO33PEHUECKOr0 XapaKTepa M MOHITHH 00 OCHOBHBIX
MPUHITUTIIAX XUMUYECKOTO TTPOU3BOJICTBA.

— OyayT 3HaTh XMMHYECKYI) CHUMBOJIMKY: 3HAKM XUMUYECKHX DJIEMEHTOB,
(hopMyIIbl XMMUYECKUX BEIIECTB U YPABHEHUSI XUMUYECKUX PEAKIIUU.
Memanpedmemnule:

— OyayT pa3BUTHL JIOTHYECKOE MBINIJIEHUS, MAacTEpPCTBO TPaMOTHOTO
UCIIOJIb30BAHUS PA3IMYHBIX CIIOCOOOB PACCYXKJICHUM MpPH PEIICHUH 3a]ad
MOBBIIIIEHHOTO YPOBHS CJIOKHOCTH.

2-ii o1 00y4eHHusl.
Jluunocmmusie:

— OyayrT  BOCHHTAaHBI  TyMaHWTApHBIE  YEPThl  JIMYHOCTH,  yYMCHHS
OpPraHU30BbIBATH CBOM TPYI.

LIpedmemmupie:.

— HaydaTrcs OCHOBHBIM 3aKOHAM XHUMHH. COXPAHCHHS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, MEPUOANIECKUIN 3aKOH;

— Haydarcs pemaTrh pa3HOOOpa3HbIE€ 3aJaydl W BBINONHITH  TECTHI,
COOTBETCTBYIOIINE TPEOOBAHUSIM BCTYIMHUTEILHBIX dK3aMeHOB B BY 351
Memanpeomemubvie:




— OyayT pa3BUTHI:

JOTHNYCCKOC

Conepskanue nporpamMmbi:

MBILICHMS,
UCIIOJIb30BaHUS PA3IUYHBIX CIIOCOOOB PACCYKICHHM IMPH PEIICHUH 3a]a4
HOBBIIIEHHOI'O YPOBHS CJIOKHOCTH.

MaCTCpPCTBO

Yueonwtii nnan nepewtit 200 ooyuenusn

I'paMOTHOI'O

Ne Pasnea, Tema. KosunuecTrBo yacos ®opma aTTecTanuu
Bcero | Teop. |IIpakr
u4.

1. Bgenenue. 5 5 -
2. Teopust cTpOCHUS OPraHUYECKUX 3 3 - [IpakTuueckas padora

COCJIMHECHHU.
3. [IpenenvHbIe YrIeBOIOPOIBI. 12 4 8 Pemenue 3amau
4, [{uknoankaHsbI. 6 3 3 YcTHBII onpoc
5. HenpenenbHbie yrieBo10pOIbI. 10 5 5 TectupoBanue

AJIKEHBI.
6. JIMeHOBBIC YIIIEBOJOPOIBI. 8 6 2 Pewenue 3anau
7. AJIKHUHBL. 5 3 2 VYcTHbI onpoc
8. ApoMaTHYECKHE yrieBOT0POIbI. 10 8 2 [IpakTuueckas paboTa
9. [IpuponHbie UCTOUHUKH 10 8 2 TectupoBanue
YTIIE€BOJIOPOJIOB.

10. Hayuno - no3HaBartenbHbIe 10 - 10 [IpakTrueckas padota

IKCKYPCHUHU.
11. Kucnopogoconepxaiue 5 3 2 TectupoBanue

yrieBonopobl. OTHOATOMHBIE
CIMPTHIL
12. MHoroaToMHBIE€ CIIUPTHI. 4 2 2 [Ipaktuueckas padota
13. | ®enonbl. ['eHETHYECKAs CBA3D MEXKIY 15 9 6 Pemenue 3amaq
CIHPTaMHU.
14. Anbaeruasl. 4 2 2 VYcTHbIi onpoc
15. | KapGoHoBbie kucioTsl. I 'eHetnueckas | 10 8 2 TectupoBanue
CBSI3b MEXK]y CIIHPTaMH,
anpJeruaMu, KapOoH OBBIMU

KHCIIOTaMHU.
16. CrnoxHbie 2QUPHI. 5 3 2 Pemenue 3amau
17. XKupsr. 5 3 2 VYcTHBIN onpoc
18. VYrieBomsl. 10 8 2 [IpakTuueckas paborta
19. | A3soroconepkamiye opraHu4ecKre 5 3 2 TectupoBanue

COCIMHCHUSI.
20. | PedpepatuBHas koH(DEpeHIU « XUMUS 2 2 - Nrtoroselii 3auer
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" 4YCIIOBCK».

Bcero: 144 88 57

Yueonwtit naan emopoii 200 00yuenus).

Ne Pasnea, Tema. KosnuecTBo yacoB ®opma aTTecTanuu
Bcero | Teop. | IIpakr
u4.
1. TeopeTndyeckue OCHOBBI XUMUMU. TectupoBanue
2. Baowcnetiuue nonsmus ee 3akomvi 10 6 4 [IpakTrueckas padbota
3. | Ilepuomgmueckuii 3akon u [ICXD J1.1. 20 15 5 Pemenue 3amaq
MeHneneeBa Ha OCHOBE yU€HUS O
CTPOCHUU aTOMa
4. CtpoeHue BemecTa 30 20 10 YcTHBIN orpoc
5. XUMHUYECKHUE PEaKIIIU 21 16 5 TectupoBanue
6. Merasisl 20 14 6 Pewenue 3anau
7. Hemerasmibl 20 15 5 YcTHBIN onpoc
8. |T'enermueckas cBsi3b Heopranuveckux | 10 5 5 [IpakTtuueckas paboTa
OpPraHWYeCKUX BEIECTB
9. |IloBTOpenue npoiinenHoro marepuana| 10 4 4 Habumonenne nenarora
Bcero: 144 96 48

Conepxxanue yueOHO-TeMATHUECKOI 0 IUIAHA.
IlepBolii rox o0yuenus. (10 kaacc).
|. BBenenne.54.

[leproanuecknii 3aKOH U EpUOANYECKas cucreMa 3yeMeHToB J1.1.
MenpaeneeBa. Tunel Xumudeckux cBsized. Oprannyeckas XuMus - XuMus
yrijiepoja.

1. Teopust XUMHYECKOIO CTPOSHHUS OPraHUYECKUX COCTMHECHUN.34.

OcHOBHBIE TTOJIOXKEHUS Teopuu byTieposa.

111, ITpenenpHBIC YIIIEBOIOPOBI. AJIKAHEL 124,

Howmenknarypa u uzomepust. [[pocTpaHCTBEHHOE CTPOEHUE U XUMUYECKHUE

CBOIMCTBA aJIKaHOB.
V. LuknoanakaHbl. 64.

Cemunap - npeiesibHbIE YTIIEBOAOPOIBI.
V. Henpenenbable yriueBoopoabl. Ankensl. 10y.

Crpoenune Mmonekysn. Tunel xumudeckux csizei. [1u - cBa3p. Homenknarypa
U n3omepus. MexkiaccoBas ¥ IpOCTpaHCTBEHHAs u3omepus. Pu3ndyeckue u
XUMHUYECKHUE cBOMCTBA. Peakuus nonumepusanuu. Pemenue 3agay.

V1. lueHoBbIC YTIIEBOAOPOIHI. 8.




Crpoenune monekyn. ConpsixkeHHas cBA3b. DU3NUECKUE U XUMUYECKHE
ceoncTBa. Kayuyku. [IpuponHbsIii Kaydyk.
VII. AnkuHbL S4.

DIIEKTPOHHOE CTPOEHUE MOJEKYJbL. Tumbl cBs3ell. HoMenknaTypa u
n3omepust. Puznueckrne U XuMH4Ieckue cBorcTaa. llonmyduenue. Pemenne 3anay.
VIIl. ApomMatuyeckue yrieBoaopost. 10d.

ben3om. DnekTpoHHOE CTPOCHHUE MOJIEKYJIbl OeH301a. Du3nyeckue u
xuMuieckue cpoiictpa. [lonmyuenne. Homenkiarypa u nzomepusi. XUMHUECKHUE
cBoKrcTBAa. B3auMHoe BiusiHME. B3aMOCBS3b IPEAETBHBIX U HEPEAECIbHBIX
YIJIEBOJOPOIOB.

IX. [IpupoaHbIe HCTOYHUKH YIJIEBOA0PO/10B. 104.

Hedts. CocraB, mpupoansiii u monyTHbIN Ta3el. [lepepaboTka HedTH.

Kokcoxnmmuueckoe mponu3BoACTBO.

X. HaydyHo - mo3HaBaTeIbHBIC SKCKYpcHu. 1 0d.

Xumpak KbI'Y, 6nodax KbBI'Y.

XI. Kucnoponoconepxaiiye yrieBoaopo/ibl. OIHOATOMHBIE CIIUPTHL. SY.

Crpoenue mosnekyn. Homenknarypa u nuzomepusi. uzndeckue u
XUMHUYECKUE CBOWCTBA, MMOJIydeHue. Penienue 3aaay.

XIl. MHoroaToMHbI€ CIUPTHL.4Y.

Crpoenune Monekyn. XuMudeckne cBorctsa. [lomydyenue.
XIlI. ®enonbr. 154.

Crpoenue monekyn. HomeHnknarypa u nuzomepus. Pu3ndeckue u
xuMu4eckue cpoiictpa. [lonmyuenne. Pemenue 3aaau.
XIV. Anbneruasr.44.

Crpoenue monekys. Homenknarypa u nzomepusi. @usndeckue u
XUMHUYECKUE CBOMCTBA. [loslyueHne u npuMeHeHue.

XV. Kap6oHoBbI€ KUCTOTHI. 104.

Ctpoenune Monekysn. Homenknarypa u usomepus. @u3nyeckue u
XuMu4deckue cporictsa. Ilonyuenue u npumenenue. I'enernueckas CBsI3b CIIUPTHI -
aJIbJICTUIBI - KapOOHOBBIE KUCIOTHI. Permenue 3agad. TecTupoBanue.

XVI. Croxubie 3Qupbl.Sy.

Crpoenue monekyn. M3omepus. Puznueckrne U XMMHUYECKUE CBOMCTBA.

Peakuus srepuduxaruu. [lonydenue, npumeHeHue.
XVII. XKupsi.5q.
Howmenxkiarypa. @u3ndeckue 1 XUMUYECKUE CBOMCTBA. [ MIpOIu3 KUPOB.

[TonyyeHnne u npuMeHEHHE.
XVIII. Yrneoast. 104.
Monocaxapusl - rimoko3a. Homenkinarypa. @uzndeckue 1 XMMUYECKUE CBOMCTBA.

Jucaxapuasl - caxapo3a. Pu3ndecKue U XuMuieckue cporicta. [lonrcaxapuibl.
Kpaxman, nemmonosa. Ctpoenne. @Pu3nueckue 1 XMMHUYECKHUE CBOMCTBA. Perenne
3a/1ay.
XIX. A3oTocoaepxaiire OpraHnueckiue COeIMHEHUs. S4.

AJIKMHBI, aMUHOKHCIIOTHI, OCITKH.




XX. TloBTOpeHne nporIeHHOro Marepuaia. 18 4.

XXI. PebeparuBHas koHbepeHIIN. 24.

Conepxxkanue y4eOHO-TeMATHYECKOI 0 IVIaHA.
Bropoii rox o0yuenns (11 kiacc).
|. Baxxneiiire XuMUYECKHE MOHATHS U 3aKOHBL. | 04.

AtoM. Xumudeckuil aneMmeHT. M3otonsl. [IpocThie U COXKHBIE BELIECTBA.
3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUs U NIPEBPALEHUS SHEPTUU
IIPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA cOCTaBa. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.

Il. [leproamyeckrii 3aKOH ¥ EPUOIMYECKAs CUCTEMA XUMHYECKUX 3JeMEHTOB /.
N. MeHnieneeBa Ha OCHOBE YYEHHS O CTPOEHUH aTOMOB.204.

AToMmHBIE opOuTany, S-, p-, d- 1 -37eKTpoHBl. OCOOEHHOCTH pa3MeIIeHUs
AJIEKTPOHOB MO OPOUTANISIM B aTOMAX MAJIbIX M OOJIbLIINX TEPHOJIOB.
OHepreTu4ecKue ypoBHH, NOLAYpOBHU. CBs3b IEPUOIUYECKOI0 3aKOHA U
IIEPUOANYECKON CUCTEMBI XUMHUYECKUX JIEMEHTOB C TEOPUEN CTPOECHMS aTOMOB.
KopoTkuil 1 1IMHHBIA BapHaHThl TaOJIMLBI XUMHYECKUX 31eMeHTOB. [lonoxenune B
NIEPUOAUYECKON crucTeMe XuMHuueckux anemeHTos . M. Menneneesa Bogopoaa,
JAHTAHOUJOB, AKTUHOUJIOB U HCKYCCTBEHHO ITOJIyYEHHBIX 3JIEMEHTOB.
BasieHTHOCTB ¥ BaJI€HTHBIE BO3MOYKHOCTH aTOMOB. lleproanueckoe n3MeHeHue
BaJICHTHOCTU U pa3MepPOB aTOMOB.

Pacuetnsbie 3a1aun. Beruucnenus maccol, 00beMa WM KOJMYECTBA BEUIECTBA MO
U3BECTHON Macce, 00beMY MM KOJIMYECTBY BEUIECTBA OAHOIO U3 BCTYNHBILUX B
PEaKLUIO WK MTOIYYUBIINXCSA B PE3YJIbTATE PEAKLIVH.

I11. Ctpoenue BemectBa.30y.

Xumuueckas CBsi3b. BUIbI 1 MEXaHU3MBI 00pa30BaHUsI XUMUYECKOM CBSI3H.
Nonnas cBsa3b. Katnons! n annonsl. KoBasieHTHas HEMOJSIpHAs CBS3b.
KoBasienTHas nonsipHas CBsI3b. DIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIICHHUS.
Merammueckas cBs3b. Bogoponnas cBs3b. [IpocTpaHCTBEHHOE CTPOEHHUE MOJIEKYJT
HEOPraHUYECKUX U OPraHNYECKUX BEIIECTB.

Tunbl KPUCTATUIMYECKUX PELIETOK U CBOMCTBA BEILIECTB.
[TpuurHbl MHOrOOOpa3usl BEIIECTB: U30MEPHUS, TOMOJIOTHSI, aJUIOTPOTIHS,
U30TOIHS.

Jucnepcuble cuctemsbl. lcTuHHbIE pacTBOpbL. CIIOCOOBI BHIPAKEHUS
KOHIICHTPALIMU PACTBOPOB: MaCCOBAsl 10JIS1 PACTBOPEHHOIO BEILIECTBA, MOJISIPHAS
KOoHLeHTpauus. KosoniHeie pacTBOpsl. 30JM, TEIN.

JleMoHcTpanuu. Moenu NOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX M METAJUIMYECKUX
KpUcTalImyeckux pemerok. Dp ekt Tunnans. Moaenu MoJaeKyn H30MepOB,
TOMOJIOTOB.

[IpakTuueckas padora. [IpuroroBienne pacTBOPOB € 3alaHHON MOJIIPHOM
KOHIICHTPAILIUEN.

Pacuernble 3a1aun. Berunciaenrne Maccsl (KOJIMYECTBA BEILECTBA, 00bEMa)
IPOIYKTA PEAKLMH, €CIIU JUISl €T0 MTOJYYEHUS 1aH PacTBOP C ONPENEICHHON

MAaCCOBOM JOJIEH UCXOOHOTO BEIIECTBA.



V. Xumnueckue peakimu.21y.

Knaccuukanus XUuMUYECKUX peaklil B HEOPraHMYECKOW U OpraHnyeCcKon
XUMUHU.

CKOpOCTh peaKIfy, €€ 3aBUCUMOCTb OT Pa3InYHbBIX (DaKTOPOB.
3aKOH JEUCTBYIOIIMX MAacC. DHEPTUsl akTuBauuu. Katanus u karaim3aTropsl.
OObpaTtumocTh peakuuil. XuMuyeckoe papHoBecre. CMelieHre paBHOBECUS 10T
neiictBueM paznuuHbix Gaktopos. [Ipunnun Jle Ilarense. [Iporn3BoacTBo cepHOit
KHUCIIOTHI KOHTAKTHBIM CITIOCOOOM.

DnexTponuTudeckas auccounanus. CHUIbHbIE U C1a0ble 3JIEKTPOIUTHI.
KucnorHno-ocHoBHBIE B3auMoiecTBUS B pacTBOopax. Cpena BOJHBIX PaCTBOPOB:
KHUCJIasi, HeUTpaiabHasi, menodnas. MloHHoe mpousBeaeHne Boabl. BomopoaHblii
nokazatenb (pH) pacTBopa.

[M'uaponu3 opraHuyecKkuX # HEOPraHMYECKUX COSTUHEHUN.
JlemoHCTpanuu. 3aBUCUMOCTb CKOPOCTH PEAKIIMK OT KOHUEHTPALUU U
Temrieparypsl. PaznoxeHue nepokcuaa BoAopoia B IPUCYTCTBUU KaTalln3aTopa.
OmnpeneneHue cpesibl pacTBOpa C MOMOIIbIO YHUBEPCAILHOI'O UHIUKATOPA.
JlaGopatopasie onbITH. [IpoBeneHre peakimuii HOHHOTO OOMEHa JIJIst
XapaKTePUCTUKHU CBOWCTB JIEKTPOJIUTOB.

[IpakTuueckas pabota. BiusiHue pa3nnyHbix PaKkTOpOB Ha CKOPOCTh
XUMHUYECKOU PEaKIIUU.

Pacuernble 3a1aun. Berunciaenns Maccsl (KOJIMYECTBA BEILIECTBA, 00beMa)
MPOJYKTA PEAKIMH, ECIIM U3BECTHA MAcca UCXOAHOTO BELIECTBA, COJIEPKAILIETO
OMNPEACIIEHHYIO JOJIIO TPUMECEH.

V. Meramibl.204.

[TonoxxeHre METAIIOB B NEPUOAUUECKON CHCTEME XUMUYECKHUX AJIEMEHTOB
. 1. MenneneeBa. OO1ue CBOMCTBA METAIIOB. DJIEKTPOXUMUUECKUI Pl
HanpspkeHU MetauioB. OO01Ie crocoObl OMYYEHUS METAIIOB. DIEKTPOIIU3
pacTBOpoB U paciiaBoB. [loHsiTHE 0 KOppo3uK MeTaiioB. CriocoObl 3alUThI OT
KOPPO3UHU.

O0630p MeTaIOB TJIaBHBIX MOATPYNI (A -TPyIII) NEPUOANYECKON CUCTEMBI
XUMUYECKUX DJIEMEHTOB.

0630p MeTamioB moOouHbIX noArpymnm (b-rpymnm) nepruoauveckoil CuCTEMBbI
XUMHUYECKUX DJIEMEHTOB (Me/lb, IIUHK, TUTaH, XPOM, HKEJIe30, HUKEIIb, IIJIaTHHA).
CnuaBbl METAILIIOB.

OKcHibl M THIPOKCHIBI METAJLIOB.

Hemonctpanuu. O3HaKoMIIeHHE ¢ 00pa3liaMi METAJIJIOB U UX COCAMHEHUH.
B3auMopeiicTBHE IETOYHBIX U IET0YHO3EMEIBHBIX METAIUIOB C BOAOK.
B3auMmopeiicTBre MeH ¢ KUCIOPOAOM U CEPOil. DIEKTPOIU3 pacTBOpa XJI0pUaa
meau(I). OnbITel 1O KOPPO3UM METAJUIOB U 3aIIUTE OT HEE.

JIaGopatopHbie onbITh. B3anmoielicTBHE IMHKA U JKeJie3a ¢ PaCTBOPAMHM KUCIIOT U
niesioueid. 3HaKOMCTBO € 00pa3laMy METAUIOB U UX pyAaMHu (padora ¢
KOJUICKITASIMHU ).

PacuerHsble 3a1aun. PacueTsl N0 XMMUYECKUM YPaBHEHUSM, CBSI3AHHBIE C

MacCOBOM JI0JIEH BBIXO/a MPOJYKTa PEaKIIMU OT TEOPETUUECKH BO3MOKHOTO.




VI. Hemeramibl.20uy.

0O0630p cBoiicTB HeMeTauI0B. OKUCIUTENLHO-BOCCTAHOBUTEILHBIC CBOMCTBA
TUMUYHBIX HEMETAIUIOB. OKCH/IbI HEMETAIUIOB U KUCIOPOACOIEPKAIINE KUCIIOTHI.
BonopoaHeie coeIMHEHNSI HEMETAJUIOB.
Jemonctpanuu. O0pasiisl HemeTauioB. O0pa3iibl OKCHI0B HEMETAUIOB U
KHUCIIOPOICOAEPIKAIUX KUCIOT. ['openue cepsol, pocdopa, sxeneza, Maruus B
KHCIIOPOJE.
JIaGopaTtopHbl€ ONBITHI. 3HAKOMCTBO € 00pa3liaMy HEMETAIJIOB U UX IPUPOAHBIMU
CoeMHEHUSIMHU (paboTa ¢ KoJueKusiMu ). PacrioznaBanue XJI0puaoB, Cyib(aros,
KapOOHATOB.
VII. Ienerndeckast CBA3b HEOPraHUYECKUX U OPraHUYeCKUX BEIIECTB.
[TpakTrkym.104.

['eneTnueckas CBsA3b HEOPraHMUECKUX U OPraHUYECKUX BEIIECTB.
[IpakTuKyM: perieHre SKCepUMEHTAIBHBIX 33]1a4 M0 HEOPraHUYECKON XUMUMU;

PEIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 OpFaHHqCCKOﬁ XUMUH; PCUICHUC

MPAKTUYECKUX PACUETHBIX 3a/1a4; MOJydeHUe, COOUpaHHUE U pacliO3HABaHKE ra30B.

VIll.moaroroska k EI'D o xumuu. 104,

TectupoBanue. Pemenne 3amau C4, CS. KOHTpOIbHOE TECTUPOBAHUE.

IX. IloBTOpEHNE IPOMICHHOrO MaTeprana. 18 4.

X PedeparuBHas koHbepeHims. 34.

Ilnannpyembie pe3yabTarshl (1-0oro roga odyueHus).
OOGyuaromuics T0DKEH:

LIpeomemusie:

3Hamb / NOHUMAmMb:

— (baKT CYIIECTBOBAHUS BAJICHEUWUX BeujeCms U Mamepuaiog. MeTaHa,
ATHUIICHA, alleTHIIeHa, OeH30M1a, ATAHOMA, )KUPOB, MbLJIA, TIIFOKO3bI, Caxapo3bl,
Kpaxmalia, KJIEeTYaTKH, OJTKOB, UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH,
Kay4yKOB, IJIACTMACC;

—  BadCHelwue XUmMuyecKue NOHAmMUs: BEIIeCTBO, XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKyJla, OTHOCUTEIbHAsI aTOMHasi U MOJEKYJSpHAs MAacChl, XUMHYECKas
CBSI3b, AJIEKTPOOTPULIATELHOCTh, BaJEHTHOCTh, MOJb, MOJIIpHAas Macca,
MOJISIPHBIN 00BEM, BEIIECTBO, OKUCIUTENb U BOCCTAHOBUTEIND, OKUCICHUE U
BOCCTAHOBJICHHE, TEIIOBOM 3(h(dEKT peakiuu, CKOPOCTb XUMUYECKOU
peakuuu, Karajau3, XUMHUYECKOE paBHOBECHE, YIJIEPOJHBIA  CKEJeT,
U30MepHsi, TOMOJIOTHS;

— OCHOBHble 3aKOMbl XUMUU: COXPAHEHHS MAacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, NEPUOJINYECKUIN 3aKOH;

— OCHOBHble mMeopuu Xumuy. XUMHYECKOH CBSI3U, CTPOCHHUS OpraHMYEeCKHX
BEIIIECTB.

Memanpeomemmnuwie:
Ymems:
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Ha3vl6amb: W3YYCHHbBIE BEIIECTBA MO «TPUBUAILHON» U MEXKIYHApPOIHOMU
HOMEHKJIAType;

onpeoensimy: BAJCHTHOCTb U CTENEHb OKUCICHUSI XUMHUUYECKUX 3JIEMEHTOB,
TUI XUMHUYECKOM CBSI3U, IPUHAJUIEAKHOCTh BEUIECTB K PA3IUYHBIM Kjaccam
OPraHN4YeCKUX COCAUHCHUN;

xapaxmepuz06ams: OOIIME CBONCTBA OCHOBHBIX KJIACCOB OPTraHMYECKHUX
COCIMHEHHM, CTPOCHHE U XUMUYECKHUE CBOMCTBA M3yYEHHBIX OPTaHUIECKHIX
COCIMHCHMI;

00bACHAMb. 3aBUCUMOCTh CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHMS;
BLINOIHAMbG XUMUYECKUL IKCNepuMeHm T0 PaClO3HaBAHUIO Ba)KHEHIINX
OpPraHUYECKUX BEIIECTB;

npoeoouUms.;  CaMOCTOSATENLHBI  TMOUCK  XUMHUYECKOM  uH(opmarmu
CUCIIOJIb30BAHMEM PA3JIMYHBIX UCTOYHUKOB, UCIOJb30BATh KOMIIBIOTEPHBIE
TEXHOJIOTUU JUid 00pabOTKM U Tepeaud XUMHUYECKON HHpOpMaluu, U ee
IPEJCTABJICHUS B PA3IUYHBIX PopMaXx;

UCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHWA M YMEHUS B MPAKTUUYECKON
JEeSITebHOCTU U TIOBCETHEBHOU KU3HU JJIS:

OOBSICHEHHS] XUMHUYECKUX SIBJICHUN, MTPOUCXOAAIIUX B MPHUPOJE, OBITY U Ha
IIPOU3BO/ICTBE;

OTpeneeHUs] BO3MOXKHOCTU TPOTEKAHUS XWMUYECKUX TIPEeBpalleHUuN B
Pa3UYHBIX YCIOBUSIX U OLEHKU UX MOCIIEICTBUI;

HKOJIOTUYECKU TPAMOTHOTO MOBEACHUSI B OKPYKAIOILEH CpeIe;

OLIGHKH BJIHSHUS XUMHUYECKOTO 3arps3HEHUs OKpYKalolled cpeapl Ha
OpraHu3M YeJOBEKa U APYrue KUBbIE OPraHU3MBbL;

Jluunocmmuole

0e3omacHOro OOpallleHUs] C TOPIYUMU W TOKCHYHBIMU BEIIECTBAMH,
71a00paToOpHBIM 000PYIOBAHUEM;

KPUTHYECKOH  OIIEHKH  JOCTOBEPHOCTH  XHMHUYECKOW  HH(popmManuu,
IIOCTYINAIOLIEN U3 Pa3HbIX UCTOYHUKOB.

Ilnanupyemsie pe3yJbTarhl (2-0ro roga 00y4eHust).

OO0yyarouuics JOJKEH:

LIpeomemusie:

3Hamb / NOHUMAMb:

sadicHeliuue XumMuyeckue NoHAmMuUs: BeECTBO, XUMUYECKUN 2JIEMEHT, aToM,
MOJIEKYJla, OTHOCHUTEIbHBIE AaTOMHAas M MOJEKYyJspHash MaccChl, HOH,
QIUIOTPONUS, HW30TOIbI, XUMUYECKash CBSA3b, AJIEKTPOOTPHUIIATEIHHOCTD,
BAJICHTHOCTb, CTENEHb OKHCIEHUS, MOJb, MOJSIpPHAas Macca, MOJISIPHBIN
o0BbeM, BemIecTBA MOJEKYISIPHOIO H  HEMOJEKYISIPHOT'O  CTPOCHHUS,
pPacTBOPBI, IIMEKTPOJIUT U HEIJIEKTPOJIUT, SJIEKTPOJIUTHUECKAS TUCCOLUAIUS,
OKHCIIUTENIb U BOCCTAaHOBHUTENb, OKUCIIEHHE U BOCCTAaHOBJICHHUE, TEIJIOBOM
s deKT peakuuu, CKOPOCTh XMMHUYECKOW pEeakiuu, KaTajan3, XUMHUYECKOe
paBHOBECHE, YIJIEPOIHBIN cKeneT, (PyHKIMOHAJbHAs TpyIMma, H30MepHs,
TOMOJIOTHUS;

OCHOBHblEe 3AKOHbL XUMUU: COXPAHEHUS MAaCChl BEIECTB, MOCTOSHCTBA
COCTaBa, NePUOJINYECKUHN 3aKOH;

11



OCHOBHble meopuu XuMuu: XAMHYECKON CBSI3H, BJIEKTPOIUTHYECKON
JUCCOLIMALINY, CTPOCHHSI OPraHUYECKUX COEIMHEHHI;

sadICHeltiuUe eeujecmea U Mamepuaivl: OCHOBHBIE METaUIbl U CIUIABBL;
CEpHas, COJIsIHAs, a30THass M YKCYCHas KHUCJIOTHI; IIEIOYH, aMMUaK,
MUHEpaJIbHbIE YIOOpEHUs, HCKYCCTBEHHbIE M CHHTETHYECKHE BOJIOKHA,
Kay4yKH, IJIACTMACCHI.

Memanpeomemmuvie:

Memby.

Ha3bl6aMb: N3YYECHHBIE BEIIECTBA 10 «TPUBHAIBHON» WM MEXAYHapPOIHON
HOMEHKJIaType;

onpeodensims: BaJEHTHOCTh U CTENEHb OKHCIECHUS XUMHUYECKUX 3JIEMEHTOB,
TUIl XUMHYECKOW CBSA3M B COCIMHEHHMSX, 3aps/i MOHA, XapaKTep Cpelbl B
BOAHBIX PAacTBOpax HEOPraHWYECKUX COEAUHEHUM, OKHUCIUTEIb U
BOCCTAaHOBHTEJIb, IPUHAUIEKHOCTh BEIIECTB K pa3JU4YHbIM KJaccam
OPraHUYECKUX COCAUHECHUN;

Xapaxmepu306amy. DIEMEHTbl MaJIbIX IEPUOAOB MO HX TOJOXKEHUIO B
nepuoguueckoit cucreme J[.M.MenneneeBa; oOmme XMMHUYECKHE CBOWCTBA
METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COECTMHEHU;
00bACHAMb: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMUS;
OPUPOY XUMHUYECKOW CBSI3M (MOHHOM, KOBAJICHTHOM, METAJIMYECKOi),
3aBUCUMOCTb CKOPOCTH XMUMHUYECKON pPEaKLIMH U MOJOKEHUS XUMUYECKOTO
paBHOBECHS OT pa3IMyYHbIX (PAKTOPOB;

BLINOIHAMb XUMUYECKUL DSKCnepuMeHm TO0 Paclo3HaBAaHUIO Ba)KHEHIINX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

npoeoOUMs  CaMOCTOSITENIbHBI  TMOUCK XMMHUYECKOW HH(pOpMAIUUA ¢
UCIIOJIb30BAHUEM PA3JIMYHBIX HUCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX H3JaHUM,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa); HCHOIB30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTMHM JJii 00pabOTKM M TMepefayd XMMHYECKOU
uH(pOpMaIINK, U €€ MPEACTABICHUS B Pa3JIMYHbIX (opMax;

Jluunocmnuie.

Hay4yaTcs MCMOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON
NEATEbHOCTU U IMOBCETHEBHOM KU3HU JJIA:

OOBSICHEHHS] XUMHYECKUX SIBJICHUN, MTPOUCXOAAIIUX B MPHUPOJE, OBITY U Ha
IIPOU3BO/ICTBE;

9KOJIOTMYECKH I'PaMOTHOTO IMOBEICHUS B OKPYKaIOLIEH Cpene;

OLICHKM BJMSHUS XHUMHUYECKOTO 3arpsA3HEHHs OKpPYKAIOIIEH cpeabl Ha
OpPraHU3M YEJOBEKa U IPYTUe KUBBIE OPTaHU3MBI;

0e30macHOro OOpallleHUs] C TOPIOYUMU W TOKCHYHBIMU BEIIECTBAMH,
71a00paToOpHBIM 000PYI0BAHUEM;

KPUTHUECKOM  OLIEHKM  JIOCTOBEPHOCTHM  XMMMUYECKOH  uH(popMmanuu,
MOCTYTIAKOIIEN U3 Pa3HbIX HCTOYHHUKOB.

Pa3znen 2: Kommiekc opraHm3anoHHO-NIEAAT OTMYECKUX YCJIOBUI
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Kasiengapuplii yueOHbII rpaduk nporpaMmmal.

I'ox oOyuenns | JlaTa Havaua Jara Bcero KoanyecTBo Pexum
o0y4eHus OKOHYAHMSHA Y4eOHBIX Y4eOHBIX 3aHATHI
o0ydeHmust HeleJIb 4acoB

1 rox 1 centsOps 31 mas 36 144 2 paza B
o0y4eHus HEJIENIO 10

2 yaca

2 rox 1 centa0ps 31 mas 36 144 2 pasza B
o0y4eHus HEJIENIO 110

2 Jaca

Ycenoeusa peanuzauyuu npozpammer: xaOuner, XumMuyeckue nabopaTopuw,

JI0CKa, CTONbBI, CTyabs, Tabmuma MenneneeBa J[.M., Tabmuma pacTBOpUMOCTH,
BJIEKTPOXUMHUYECKUN Psii HANIPSXKEHUSI METAJJIOB, KaPTOUKH.

Kaopoeoe obecneuenue: nenaror JOMOTHATEILHOTO 00pa30BaHMUS.
YueOHO-MeTOAUYEeCKOEe M HH(OPMALIMOHHOE 00ecTeYeHne

MarepuajibHO-TeXHHYECKOe o0ecrieyeHne
Dopmvl ammecmayuu.
TECTUPOBAHME;
BBIMIOJTHEHUE CAMOCTOSATENbHBIX 33/1aHHT;
KOHTPOJIbHBIE paOOThI MO 3aKPETUICHUIO MPOMJEHHOT0 MaTeprarna;
aHaJIu3 JIOKJIaZ0B U pedepaToB.

Dopmwt padbomot.
VYuacrue B:

TCMATHYCCKUX BCUCPAX,
OJIMMITHaAax;
HAay4YHO-ITO3HABATCJIbHBIX KOH(bepeHHI/I}IX.

Ouyenounvle mamepuansl: TECTHI, TAOIHIIBI, KAPTOYKH, MYJIbTHMEIUITHBIC

MPE3EHTAIINH, TECTHI B COOTBETCTBUHM ¢ oOpastiamu EI'D, ['THA.

Memoouueckue mamepuaibol:

Jlungua P.A. «CnpaBoyHUK 1O OOIIEH M HEOPraHUYEeCKOou XuMum»; M.:
«IIpocsemenue.

Jlungua P.A. «CnpaBouHHMK 1O OOIIEH M HEOPraHWYeCcKOW XuMum»;, M:
«IIpocsemenne» 2005 T.

Xomuenko I'.I1. «ITocobue mo xumum s nocrynaromux B BY3em»y; M.:
«HoBas BomHa» 2005 r.

Xomuenko I'.Il., Xomuenko W.I'. «COopHHK 3amad 1O XUMHH JJIS
noctynatomux B BY3ep»; M: «HoBas Bonna» 2006 r.
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Xomuenko ['.I1., Xomuenko N.I'. «COOpHUK 3a71a4 ¥ YIPaXKHEHHUHN MO0 XUMUU
st cpennen mkoae»; M.: «Hoast Boma» 2006 r.

Cnmcok Jqurepatypsl 151 earoros:

Amuk6eposa JI..}O. «3anumarensHas xumusi»; M.: «Acrt - [Ipecc» 2001 r.
I'muaka H.JI. «O6mas xumus»; M: «Xumus»y 2000 T.

EropoB A.C. «Xumus.Ilocobue - penerutrop»; PoctoB-Ha-Jlony: «DeHuKc»
2006 r.

EropoB A.C. «CaMOy4HTENh MO PEMICHUI0 XUMUYECKUX 3a1a4»; PocToB-Ha-
Hony: «®enukc» 2004 r.

KpakoBa A.W., BapnamoBa T.M. «['oTOBUMCSI K 3K3aME€HY MO XUMHN»; M:
«tOnBect» 2002 T.

JIunun P.A. «Xumus 10-11 xkmaces»; M: «/Ipoda» 1999 r.

labpuensn O.C., SAmykoBa A.B. Xumusa. 11 ki ba3oBblii ypoBeHb:
Meronnueckoe mocooue. — M.: Jlpoda, 2005.

INabpuensu O.C. Xumus: YueOnoe nmocooue mis 11 k. cpen.mk. — M.: bruk
rwtroc, 2000.

Xumus. 11 xn.: KontposbHbie U mpoBepodHbie paboThik yueOHuky O.C.
INabpuensna, I'.I'. JIsicoBoit «Xumus. 11» /O.C. I'abpuensn, I1.H. bepeskun,
A.A Ymaxkosa u qp. — M.: JIpoda, 2004.

Cnncok Jureparypsl 1Js51 00y4al0IIUXCH:

Amuk6eposa JI..}O. «3anumarensHas xumus»; M: «Act- Ipece» 2001 r.
3aznobuna JI, Kosenbko JI. «Mos camas miepBasi KHUKKA O TIPEBPAIICHUSIX B
npuponae»; M.: «Ipoda» 1996 r.

Kykymkun FO.H. «Xumus Bokpyr Hac»; M.: «Beicmas mkona» 2002 r.
Jluakon «3annMarenbHas xumus»; M.: «JIpoda» 1999 r.

SJlucnukun I'.B., beranemn B.M. «Xumuku wuzoOperaror. Kuura s
yuamuxcs»; M.: «IIpocsemenue» 2000 r.

Mansimkusa B. «3anuMarensHas xumus», cepust «Hayunbiid yueoOHuk»% C-
[TerepOypr: «Tputon» 2004 r.

Onbrun O. «OnbiTel 0€3 B3pbIBOB»; M.; «Xumus» 2003 T.

Omnbrun O. «Yyneca Ha BeIOOp»; M.: «Xumusi» 2004 .
DHIMKIJIONEINYSCKUH CIIOBaph IOHOT'O0 XUMHKA 1o pea. Tpudanosa J[.H.;
M.: «lleparoruka - mpecc» 1999 r.

HNuTepHeT—pecypchl U 1MdpoBbie 00pa3oBaTeabHble pecypchl (IIOPKI).
http://www.edu.ru - IleHTpanbHbBIi 00pa30BaTeIbHBIN MOPTAT, COACPKUT
HOPMATUBHBIE JOKYMEHTHI MMUHHUCTEPCTBA, CTaHAAPTHl, HWHMOpPMAIUIO O
IPOBEICHUE JKCIIEPUMEHTa, CepBep HH(POPMAIIMOHHONW  MOIIEPIKKU
EnauHoro rocyaapcTBEHHOI0O dK3aMeHa.
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2. http://www.fipi.ru - nopran uHGOPMAIMOHHON MOIACPKKH CIHMHOIO
rOCY/IapCTBEHHOTO IK3aMEHa.
3. http://www.chemnet.ru — siekTpoHHast OUOIHUOTEKA 10 XUMHH.
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