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ITosicHuTe/IbHAA 3aIIHUCKA.

Pabouasi mporpaMma BHEYPOUHOU JiesiTeTbHOCTH Kypca «XuUMHUecKasi labopaTopusi»
paccuuTaHa Ha oOyudaroiquxcs 8-9 Knacca W HMeeT 00LIEHMHTe/VIeKTya/IbHYI0
HanmpaB/IeHHOCTb. B8-9 kjacce y 00ydyaronuxcsi y)Ke HMeeTCsl Orpeje/eHHbIN
00beM 3HaHWM, T[IPOM30III0 CMBICJIOBOE TIOHMMaHWe MaTepuasa H3y4aeMoro
rmpegMeTa W HeoOXOAWMO 3akKpenuTb 3T 3HAaHWA Ha OCHOBe TPAKTUYeCKOU
JlesITe/IbHOCTH.

Peanuzauys  mporpaMmbl 00IeHHTE/UIeKTYa/IbHOH  HAINpPaB/IEHHOCTH
«XuMuueckas /adopaTopus» npejycMaTpuBaeT HCMO0/Ib30BaHHe
o0opyAoBaHUsA, CPeJCTB 00yueHHs M BocIUTaHusA HeHTpa «Touka poctar.

Kaxaplii pasfen BK/IIOUAaeT KPAaTKUM TeOopeTMUYeCKUd Marepual U CUCTEMY
3a[jaHuM, CTIOCOOCTBYIOUIUX (DOPMUPOBAHUIO U PA3BUTHIO TaKUX YMEHWM 1 HABBIKOB
Kak: paboTta c yueOHHUKOM U JIOTIOJTHUTE/ILHOM JINTePATyPOH, YMeHHe aHaTu3UpOBaTh,
CpaBHMBAThb, yCTaHaB/MBaThb MPUUYMHHO-C/Ie/ICTBEHHbIE CBSI3U, CHCTEMaTHU3UPOBAaTh,
0000111aTh, JiefaTh BLIBO/IbI, OCYIIIECTB/ISATh CAMOKOHTPO/IbL U caMOoolleHKy. CrcreMa
3afjaHuil pa3HoobOpa3sHa 1o opme, Cofiep)KaHUI0 U CTeTleHU CJIOKHOCTU U TpebyeT oT
y4JallMXCsl aKTUBHOMW M03HaBaTe/IbHOM JiesiTeTbHOCTH.

AKTYya/bHOCTb /IaHHOM MMPOrpaMMbl 00y C/IOBJIeHa:

- HeoOXOZIMMOCTBIO COeJMHEeHUs TIPeIMETHOTO 3HAHUS C >KU3HEHHBIM KOHTEKCTOM,
UYTO SIBJISIETCS BaXKHBIM yCJIOBHEM /it  (OpPMUPOBAHUWS BHYTpPeHHeM yueOHOM
MOTHBALUY;

- BO3MOXXHOCTBIO (DOPMHUPOBAHUS HAZATIPEIMETHOTO U MEXXIPeJIMETHOT0 B3TJ/Isi/ja Ha
MPUPOAY U3yuaeMoro;

- pa3BUTHEM camo0obpa3oBaTe/IbHbIX YMEHUM 1 HaBBIKOB,

- BOCTPeOOBaHHOCTBLIO TIOTYYeHHBIX 3HAHUW B TIPAKTUUYECKOW AesiTeIbHOCTU U B
Oyayieit mpodeccuu.
[Ipeanaraembli KypC OpPHUEHTUDYET Yy4YalllMXCsd Ha TMOUCKOBYIO [JesiTebHOCTD,
MPYBUBAeT Ky/JbTypy MPOBEIEHUS] HAyYHOTO SKCIepHMEHTa, JaeT BO3MOXXHOCThb
yrJyOUTh 3HaHUS 10 OUYeHb BaKHBIM BOMpPOCaM Kypca XUMHH, TIOMOraeT pebstam
orpefieMTbCsi € BbIOOpoM mpodeccuu. [lo3BossieT pacIUpUThL TpeJCcTaB/ieHre
yyal[Mxcs O CBOMCTBax BeILEeCTB M pe3y/bTaTax UX B3aMMOJIEUCTBUM, 3aKPEIUTh U
pa3BUThb HaBLIKA paboThl B jaboparopuyd W pelleHds KOJWYeCTBEHHbIX W
KaueCTBeHHbIX 3a7iay.



Kypc paccuMTaHHa yueHWKa yB/I€UEHHOTO, >Ke/alolero ToJyyaTh 3HaHHS Ha
bonee BbICOKOM ypoBHe. [lyisi ycrieniHod paboTbl Heob6xoguMO, UTOOBI yyaluecs
BJIa/ieJTd TIPOYHBIMH 3HAHUSIMM B paMKax IIIKOJIbHOM TTPOrPaMMBI 110 XUMHH.

[NpensiaraeMsblii MaTepuas, OCBelljaeT OCHOBHOW KPYT BOTIPOCOB, TO/I/IEKAIUX
pa3bopy, ycTaHaB/IMBaeT JIOTHUECKYIO IOC/Ie[0BaTe/IbHOCTh M3yueHUs MaTepHaia,
JlaeT BO3MOKHOCTh YHU(HUIIMPOBATH TIaH TIPOBe/I€HUS MPAKTHUECKUX 3aHATHH.

[lefibl0  MpaKTHUUECKUX 3aHATHM SB/SeTCS TPOpabOTKa TeopeTHYeCcKOro
MaTepuara, IPUBUTHe HaBBIKOB COCTAB/IEHUS] XUMHUUeCKHUX YPaBHEHUM.

Ilenu u 3aa4u Kypca.

OCHOBHOM I|e/IBI0  [JAHHOTO Kypca SIB/SIETCS BBeJeHWe Yyualluxcs B
9KCTIepUMEHTaIbHYI0 001y XUMHUIO.

CTpeMsiCh K JOCTHXKEHUIO TTOCTaB/IeHHOM e/, peLlaroTCs CAeAyIoLYe 3ajauu:

. Oo6pa3oeame/ibHble

0 yryOUTBb ¥ PacIUPUTh 3HAHUS YUaIUXCs 110 001el XUMUY;

0 PACKPBITH POJIb IKCTIEPUMEHTA B XUMUW;

0 copMHUpoBaTh Yy IIKOJILHUKOB TPAaKTHUECKHWE HABBIKH, YMEHHe

MPaBU/ILHO 00paIaTbCsi C W3YUEeHHBIMH BeIleCTBaMH, IPHOOpaMu, MPOBOAUTH
HeC/I0)KHble XUMUYECKHe OIbITHI.

. Pazsusarowjue

0 chopMUpOBaTL yMeHUWe CpaBHUBATh, BbISB/ISATH  CYIlleCTBEHHOe,
yCTaHaB/IMBaTh TIPUUHMHHO-C/Ie/[CTBEHHBIE CBs3HM, 0000IaTh M CUCTeMAaTH3UPOBAThH
3HaHUS;

0 pa3BUTh MO3HaBaTe/IbHbIA UHTEPeC YUal[uxcsl K XUMUHY;

0 pa3BUTh MHWBHU/ya/IbHble HAKJIOHHOCTH Y BO3MOKHOCTH y4YalluXCsi;

0 pa3BUThb CAMOCTOSITE/TbHYIO TIOMCKOBYIO JeATeIbHOCTD LIKO/IbHUKOB;

0 COBEpIIIeHCTBOBAaTb yMeHHUs1 paboTaTb C JIUTepaTypoll M CpeACcTBaMU
MyJ/IbTUME/HA.

. BocnumamenbHble

0 chopMUpOBaTh Yy YyYalllUXCs JuaieKThyeckoe TOHMMaHHWe Hay4YHOU
KapTHUHbI MUPA;

0 criocobCcTBOBaTh WX HWHTE/IEKTYaJlbHOMY Pa3BUTHIO, BOCITATaHHUIO
HPaBCTBEHHOCTH, TYMaHUCTAUECKUX OTHOLLIEHUU, TOTOBHOCTH K TPYAY;

0 MOArOTOBUTH YUallUXCs K CcZjaue 3K3ameHa, IMOCTYIVIeHUIO B BY3;

0 MO/IFOTOBUTh YUaIIUXCSl K CO3HATe/IbHOMY W OTBETCTBEHHOMY BBIOODY
JKU3HEHHOT 0 MyTH;

0 pa3BUTh yueOHO-KOMMYHHUKATUBHbIE YMEHUSI.

Tekyluii KOHTPOJIb TEOPEeTUYECKOM YaCTH OCYIIECTB/SIETCS MyTeM YCTHOTO
orpoca, AUAAKTAYECKOrO0 MaTepuasa, MO/JrOTOBAEHHOTO YyuuTeneM (KapTOUKH).
[TpakTrueckrie pabOThl TIPOBOAATCS TlapasiielbHO C Teopuell U CIoCOOCTBYIOT
3aKperyieH!I0 MOJyueHHbIX 3HaHWH. MeTo/[vKa NpoBe/ieHus1 TIPAKTUUYeCKUX 3aHSTUN



JIO/DKHA TIOCTeNIeHHO TIPUYUWTh YuYallluXCsd K CaMOCTOSTeNbHOM mpopaboTke
MaTepuasia 1o yuyeOHUKaM, KOHCIIEKTaM, a TakKXe TMOJrOTOBUThH IIKOJIbHUKOB K
oOyueHHI0O KypCOB XHMUM B  By3e, TeXHUKyMe, KOJulepke W T.J.

IIpoao/mxuTeIBHOCTL Kypca: 34 yaca (1 yac B HeJiesito).

MecTto npoBeieHUs1 3aHATHH: LIeHTD ecTeCTBEHHO-HAyYHOW W TEXHOJIOIMYeCKOU
HarpaB/IeHHOCTH « Touka pocTa»

MeTtoabl U popMbI 00yUeHH .

dopmbl IPOBeIeHUs 3aHATUM: JIeKLIWsl, CEeMUHAp, KOH(pepeHLs1, IpaKThUYecKast
pabora.

®opMbI opraHu3alyy paboThl yualliuXcs: UHAWBUYanbHast, GpoHTaIbHas,
rpynroBas, napHas.

MeTob1 00yUeHusi: perpOAYKTUBHBINA, pEKOHCTPYKTHUBHBIN, YaCTUUHO-TTIOUCKOBBIH,
TBOPYECKUH.

@ opMBbI KOHTPOJISI U KPUTEPHHU OLIeHKH.

B paHHOM Kypce MpOMeXXYTOUYHbIA KOHTPOJIb JOCTU)KEHU SIB/ISIETCSI UHCTPYMEHTOM
TI0JIO>KUTeTbHOM MOTUBALIUU I CBOEBPEMEHHOM KOPPEKI[MH pab0ThI yUal[uXCs U
yuuTessl.

B kauecTBe ()opM NpOMEKYTOYHOTO KOHTPOJISI PEKOMEH/IyeTCsI UCI0JIb30BaTh
pedepartsl, a TaKXe HaO/MIOIeHe aKTUBHOCTH YUAII[UXCSI Ha 3aHATHH, aHATN3
TBOPUECKHUX U UCC/IeZIoBaTe/IbCKUX paboT, Oece/ibl C yUalliUMHUCS U UX POJUTEISIMHU.
LlenecooOpa3Ho MPOBOAUTH UTOTOBYIO aTTeCTAL[MIO TI0 pe3yJibTaTaM U3yueHusi Kypca
B BU/Ie UTOTOBOM KOH(epeHLUH.

IInaHupyemble pe3y/bTaTbl 0CBOEHHUS Kypca.

JIuunocmubte YY/I.

YMeHMe BeCTM [JuajJor Ha OCHOBe paBHOIMPABHBIX OTHOIIEHWHA W B3aWMHOIO
yBaXKEHUS;

YMeHre KOHCTPYKTUBHO pa3pellatb KOH(IUKTHI;

YcToWurBRIA TT03HABATe/NbHBIM WHTEpeC W CTAHOBJIEHHWE CMBICTI000pa3yroIiei
(GyHKLIMY 1T03HaBaTe/IbHOI'O MOTHBA;

['oTOBHOCTE K BBIOOPY MPOGUILHOTO 00pa30BaHMsI.

Pezynamueubte YY/I.

C/IMYaroT CBOM CI0CO0 IeMCTBUS C 3TaIOHOM;



CruyaroT croco®d W pe3ynbTaT CBOMX [IeMCTBUM C 3aZlaHHBIM ~ 3Ta/IOHOM,
00HApY’>KUBAIOT OTKJIOHEHUS U OT/IMUMS OT 3TaJI0Ha;

BHOCAT KOPPEKTUBBI 1 JOTIO/THEHUSI B COCTaB/IeHHbIE M/1aHbl;

BHOCSAT KOppeKTWBBI M [IOTIOIHEHHSI B CIIOCOO CBOWMX [JeWCTBUM B CiIydae
pacxo>K/IeHUs 3TaJlOHa, PeaJbHOro0 eUCTBUS U €ro MPOyKTa;

BbiflesIsil0T ¥ 0CO3HAIOT TO, YTO y>K€ YCBOEHO W UTO elle MO/JIeKUT YCBOEHUIO,
OCO3HAIOT KaueCTBO U YPOBEHb YCBOEHUS;

OCO03HaKT KaueCcTBO U YPOBEHb YCBOEHWUSI;

O1LleHUBaIOT [IOCTUTHYThIM pe3y/bTarT;

OrnipeiensitoT TIOC/IeI0BaTeIbHOCTh TPOMEKYTOUHBIX 1ieJiel C y4eTOM KOHEeUHOIO
pe3y/bTara;

CocCTaB/sItOT I/1IaH U M0C/e/J0BaTe/IbHOCTh JelCTBUM;

CraBaT yueOHYIO 3a/lauy Ha OCHOBE COOTHECEHUs TOTr0, UTO Yy»Ke HM3BEeCTHO U
YCBOEHO, U TOT'0, UTO elije Hen3BeCTHO

Ilo3naeamenbHbie YY/I.

BbIfieIsIF0T KONMM4ueCTBeHHbIe XapaKTepUCTUKU 00 BeKTOB, 3a/laHHbIe C/IOBaMUy;
BoccraHaBivMBalOT TIpeAMETHYHO CUTyal[dio, ONMCAHHYI B 3ajaue, IyTeM
niepechOpMy/TUPOBaHMSI, YTIPOIIIEHHOTO Tepecka3a TeKCTa, C BbiZie/IeHMEM TOJBbKO
CyILleCTBEHHOM Ji/1s1 pellieHus1 3a/lau UH(GopMal[vu;

BrizesnsitoT 000011eHHbIN CMBICT U (POPMaIbHYIO CTPYKTYPY 3a/laui;

YMeloT 3aMeHsITh TEPMUHBI OTIpe/ieNIeHUsIMU;

YMeIOT BBIBOJUTD CJI/ICTBHS M3 UMEIOLINXCS B YC/IOBUH 3aJjauMl JJaHHBIX;

BrigensitoT hopManbHYIO CTPYKTYPY 3a/1auu;

AHanM3UPYIOT YCIOBUS U TpeOOBaHUs 3a/jauy;

BeIpaXkaroT CTPYKTYPY 3aZiaudl Pa3HbIMU CPe/ICTBaAMU;

BBITIOHSIOT OTepaljiu Co 3HaKaMU U CHMBOJIAMU;

BrI0MparoT, COMocTaB/sioT 1 000CHOBBIBAIOT CITOCOOBI pellieHus 3a/1auu;

[TpoBogsT aHaMM3 CoCcOOOB pellleHus 3a/jaur C TOUKW 3PeHUs] UX PAaLMOHATbHOCTU U
9KOHOMUUHOCTHY;

YMeroT BbIOMpaTh 0000I1IeHHbIe CTPAaTeruy pelleHus 3a/jaun

KommyHnukamuenbte YY/I.

Obwaromces u 83aumoodelicmgylom C napmuepamu NoO CO8MeCmHoU OesimeabHOCMU
uau obmeHy ungopmayueti:

YMeIOT CJTyILaTh U CJIBIIATh APYT APYTa;

C [I0CTAaTOYHOM TMOTHOTOM U TOYHOCTBIO BBIPA)KAalOT CBOU MBIC/IM B COOTBETCTBUU C
3aJjauaMi ¥ YC/IOBUSIMU;

afleKBaTHO MCIIONB3YIOT peueBbie CPe/iCTBA [/l JUCKYCCUM M apryMeHTallud CBOei
TMO3ULINY;

yMeIOT TIpeJCTaB/IsATh KOHKPeTHOe COZiep>KaHre M COoOoOIIaTh ero B MUCbMEHHOW U
YCTHOU (popMme;

WHTEpeCYIOTCS Uy>KUM MHEHHEM U BbICKa3bIBalOT CBOE;



BCTYMAlOT B AMAJIOT, YYaCTBYIOT B KOJUIEKTUBHOM OOCY>KAeHWM TpoOsieM, ydaTcs
B/IafieTb MOHOJIOTMUECKOW W Juajioruueckoil (GopmMamMu pedr B COOTBETCTBUH C
rpaMMaTHYeCKUMH U CHHTaKCHYeCKUMH HOPMaMH POJTHOTO si3bIKa.

Yuamcs Oelicmgoeamb C Yyuemom no3uyuu oOpy2020 U C02/1aCO8blBAMb C80OU
delicmeusi:

MOHUMAIOT BO3MOXKHOCTh Pa3/IMUHBIX TOUEK 3peHUs, He COBIAJAIoIMX C
COOCTBEHHOI;

TIPOSIBJISTIOT TOTOBHOCTb K OOCY’KZIEHMIO pa3HBIX TOUEK 3peHHs] W BhIpaboTKe oOIIei
(rpymnroBoi) No3uLuy;

MemanpedmemHbimMu pe3y/ibTaTaMd OCBOEHUSI BbIMTYCKHMKAMM OCHOBHOM IIIKOJIbI
MPOrpamMMBbI 110 XUMUHU SIBJISTFOTCS

1) wucrno/sib30BaHME OCHOBHBIX WHTeJIJIEKTya/lbHbIX oOmepaluii: (opmy/MpoBaHUe
TUIOTe3, aHa/M3 U CHHTe3, CpaBHeHUe, 0000IIeHre, cHCTeMaTH3al[usi, BLISBIIeHHe

NIPUYUHHO-C/IeICTBEHHBIX CBsI3€H, TIOUCK aHaJIoroB;
2) yMeHHe TeHepHUpOBaTb H/leW U ONpeJeNsiTh CpejCTBa, HeoOXoqumble s MX
peanu3anuy;

3) ymeHue oripefiefiaTh LeMM U 3aaud [IesiTeJIbHOCTH, BBIOMpaTh CpeZCTBa
peanv3anyu e/ 17} TIPUMEHSITh 150'¢ Ha MPaKTHKe;
4) WCMOJIb30BaHWE pa3/IMYHbIX MCTOUHMKOB JJIs1  TIOMYY€HUSI XUMHYECKOU
vH(popmMaLuu.

5)OBnajieHMe HaBbIKAMU CaMOCTOSITE/IbHOTO TIpUOOpeTeHWsi HOBBIX 3HAHUH,
opraHv3aliv  yueOGHOW JiesSTe/IbHOCTH, TIOCTAaHOBKW 1iesield, TIaHMPOBAaHUS,
CaMOKOHTPOJISI U OLIEHKU pe3yJIbTaTOB CBOEM JesTe/IbHOCTH, YMEeHUsIMU Tpe/IBUZIeTh
BO3MOJKHbIE pe3y/ibTaThl CBOMX [€HCTBUM;

IIpegMeTHBIE pe3y/IbTaThl 0CBOEHHS 00yYarOIMMHCA MPOrPaMMbI:

yuawjuecs O00/1)CHbI 3HAMb!

e (u3nueckue BelMUUHbI U UX e[UHUIILI U3MepeHUsi (Macca BellecTBa, Macca
pacTBopa, KOJIMUeCTBO Bell[eCTBa, 00BEM BelljecTBa, 00BEM pacTBOPa,
OTHOCUTe/bHasi aTOMHasi W MOJISIpHasi MaccChl BellleCTBa, MacCoOBasi J0Jist
PacTBOPEHHOT'O BelleCTBa, MacCOBasi /I0/s1 3/IeME@HTOB B COeJUHEHUH, BBIXOJ
BellleCTBa);

® ypaBHEHWs] XUMHUUeCKUX peakiiuii;

® [WccoLMalvs, KaTHOH, aHHOH;

® YKCJ/I0 YaCTUll, YUCI0 ABOTajpo;

® MOJSIPHBIN 00beM Tra3oB,;

e Gopmysbl A7 pacueToB MaccChl, 00beMa, MacCOBOM [I0Jd, OTHOCHTE/LHOU
TJIOTHOCTH, YKC/Ia aTOMOB MOJIEKYT;

® CTaH/IapTHBIM TI/IaH pellleHus] paCYeTHOM XMMHUUYeCKOU 3a/jauu;



® OCHOBHBIE U JIOTIOTHUTE/IbHBIE CTIOCOOBI peIlieH!sT XMMHUUEeCKHX 3a7iau;
¢ rpaduryecKkuii MeTo/, pellieHUs] XMMHUUYeCKUX 3ajiay;
e 3Hath IITE B KaOWHeTe XUMUM.

yuawjuecst 00AHCHbL yMeMmb:

MpOM3BOJAUTL U3MepeHUsi (oObema pacTBOpa C TIOMOIbIO MepHOH TOCY/bl,
TJIOTHOCTU pacTBOpa C TOMOLbI0 apeoMeTpa); FOTOBUTb pPacTBOPbI C 3a/laHHOM
MacCoOBOM [l0/iel pacTBOPEHHOTO BeleCcTBa; OMNpejesisiTb MacCOBYIO  [IOJIHO
pacTBopeHHOTO BelecTBa (%) /Jii pacTBOPOB KHUCJIOT U Ie/louei 10 TabJuIHbIM
3HaUeHUsIM MX [UIOTHOCTEH; TJIaHUPOBaTh, MOArOTaB/IMBaTb U TPOBOAUTH
MpOCTeNIIMe XUMUYECKHe SKCIIepUMEHThbl, CBSi3aHHble C  pAacTBOPEHUEM,
(UIbTpOBaHWEM, BbIlIApYBAHHWEM BeIlleCTB, TMPOMbIBAaHWEM M CYIIKOW OCa/IKOB;
TOo/TlyueHUeM U B3aMMO/eHCTBUEM BelleCTB, OTHOCSIIUXCSI K OCHOBHBIM KjaccaM
HEeOpraHWYecKWX COeJIMHEHWM; OIpeje/ieHeM HeOpraHuuecKux BelecTB B
VHJVBU/ya/JbHbIX  pacTBOpax »JSTHUX BeIIeCcTB; OCYLIeCTBAEHUEM  1[eTIOUKH
TrpeBpalleH’ HeOpraHUuYeCKUX CoeIMHeHNH;

® [IpPOM3BOJUTL pacCyeT oIpeneneHrusas MdCCbl H MacCOBOM 40JI1  PAaCTBOPEHHOI'0

BellleCcTBa B pacTBOP, M0JlyYeHHOM Pa3HbIMHU criocobamu (pacTBOpeHHEM BelllecTBa
B BOJle, CMeIMBAaHWEM pAcTBOPOB pa3HOM KOHIeHTpaluy, pa30aBjieHueM U
KOHLIEHTPMPOBAHUEM pacTBOpa);

.I/ICHOJII:BOBEITLHPI/IO6peTEHI:>Ie 3HAaHHWA WM YMEHUHS B HpaKTquCKOﬁ AedaTe/IbHOCTH K1

TIOBCe/IHEBHOM J»KM3HU C liefbio: 0Oe3omacHoro obpalljeHus € BelecTBaMu U
MarepuajaMH; 5KOJIOTMYeCKM T'DAMOTHOTO TIOBe/leHHss B OKpY’Karollleil cpee,
OLIEHKU B/IMSIHUSI XUMHUYECKOTO 3arpsi3HEHUsI OKDY’Karolllel cpeibl Ha OpraHu3m
yesI0BeKa; KPUTHUUECKOW OLIeHKW WH(GOpMalMd O BellleCTBax, MCIO0Jb3yeMbIX B
OBbITY; TIPUTOTOBJIEHHUS] PAaCTBOPOB 3a/IaHHO KOHIIEHTPAI[|H.

Yuaimuecs A0/DKHbI 3HATh:

® YTO TaKOe Hay4yHOEe UCCJIe/IOBaHNe, BU/IbI HAYUHO — UCC/IeJOBaTeTbCKUX PaboT
(pedepaTrBHasi, IPaKTHUECKasl, OMBITHO — SKCIIEPUMEHTA/IbHAs);

® BUALI W I3Tanbl TIPOBe/IeHUs] SKCIepUMeHTa, CMocoO0bl 0dOpMJIeHUs €ro
pe3y/bTaToB,;

® OCHOBHbIE 33/laUM U YCJIOBUs TIPOBE/IeHNsT HAOJTIO/IeHHS 3@ SKCTIEPUMEHTOM;

® TeXHWKY 0e30MacHOCTH W TpaBWia pabOThl C XUMUUECKHUMHU BeIleCTBAMU U
o0opy/ioBaHUEM.

Yuainuecs J0/DKHbI YMeTh:

OpraHU30BbIBaTh U NIPOBO/IUTH UCC/IeOBAHUE;
dopMmynupoBath 1leM W 33JjJauMd  UCC/Ie[OBaHUs, BbIJBUraTh TUIIOTE3Y,
000CHOBBIBaTh aKTYabHOCTb TEMbI UCC/Ie[IOBAHUS;



TJIAHUPOBATh, TIPOBOJUTD U OTMCHIBaTh HAOMIOeHNS;

OTOUpAaTh U UCIOJ/Ib30BaTh TeOpeTHUeCKre 3HAHUS;

CpaBHMBATb UM aHA/JM3UPOBAaTh I[IO/yYeHHble pe3y/bTaThbl, (HOPMYIUPOBAThH
BBIBO/IbI;

O OpM/ISITh pe3yJIbTaThl UCC/IeJOBaHKS;

MpaBWIbHO 0OpaljaTbCsi C U3BECTHbIMKA peakTMBaMUM U 000pyJoBaHUEM,

cobsroaTh rpaBusia 6€30MacHOCTH TPY/Ia;

IPUMEHSATD IMO/Ty4Ye€HHbIe 3HAHHWSA Ha IMTPAKTHKE.



Cojiep)xaHue Kypca BHEYpPOUHOU AeATeTbHOCTH C YKa3aHueM
OCHOBHBIX BH/IOB U ()opM BHeypOUYHOI /JesiTe/TbHOCTH.

Copgepxanue Kypca

OcHOBHbIe BU/bI [IeATeTbHOCTH

Ob6opyaoBaHue

Beepenue (1 u)

HayuHbIi1 5KCTIepUMEHT U ero PoJib B MMO3HaHWU. TexHrKa 6e30macHOCTH TPY TIPOBe/IeHUH
71abopaTOPHBIX W TpaKTU4eCKUx pabot. IIpaBusia OKa3aHWs TIepPBOM MeAWI[MHCKOW IMOMOIIM TIPU
0’KOTaX W OTpPaBJIeHUSIX XUMUUECKUMH peakTuBaMu. JlabopaTopHOoe 000pyZoBaHUM. XUMHUECKHEe

- ITo3HaBaTe/ibHas

- [Ipo6ieMHO-11eHHOCTHOE
ob1rieHue

- [Ipocrelimme nccnenoBanms,

rmpoBegeHne OIbITOB U

O6opyoBaHue
HeHTpa «Touku
pocta»: 1udpoBas
nabopaTopus 110

peaKkTUBBI. XUMHH
JemoHncmpayuu. Anteuka KabuHeTa XuMuM. XHUMHUUeCKHMe peaKTHBbI U Jj1abopaTopHOe KCIIEPUMEHTOB
obopy/loBaHUH.
ITpakmuueckue pabombl
Vi3amepeHrie 005eMOB BOZBI C TIOMOIIBI0 MEPHOM MOCY/IbI.

2.MeTojb1 0UNCTKH BellecTB(24yaca) - [To3HaBaresibHas O0OopypoBaHue
OcCHOBHBIEe CTIOCOOBI pa3/esieHust CMecel: HaMarHn4vMBaHue, pUIbTPOBaHUeE, BhITapUBaHME, - IIpobieMHO-1jeHHOCTHOE neHTpa «Touku
yrnapuBaHue, KpUCTa/IA3aLjusl. obueHue pocra»: 1uppoBas

OuncTKa 3arpsi3HEHHOU [MOBapeHHOM COJH.

- [IpocTetimue uccie10BaHus,
TIpOBe/ieHue OTLITOB U
9KCTIePUMEHTOB

naboparopus 110
XUMHUH

3.Cnioco0bI mo/TyueHHs1 HeOPraHMYeCKUX BelecTB U UX CBOMcTBA (8 u)

OcCHOBHbIE CBOMCTBa Ba)KHEMIIIMX KIaCCOB HEOpraHWYecKWX COoefMHeHWM. 3HaKOMCTBO C
obpasijamMu OKCH/IOB, KHUC/IOT, OCHOBAaHMM U coJieli. Pacrio3HaBaHWe OCHOBaHWM. Pacrio3HaBaHHe
KUCIOT. I'naponus coneu.

IIpakmuueckue pabomnl

Ob6ume criocobbl To/yueHUss MeTa/ioB. [lonmydyeHue MeTaloB peaklved 3amelleHUs] U3
pPacTBOPOB COJIel;

[TonyueHure Kucaopo/a pas3/ioyKeHreM NepeKUCcH BOA0PO/a;

[Tonyuyenue Bogopoza;

[MosryueHHe OKCH/Aa MeJIU M YTJIEKUCIIOTO ra3a pas/ioykeHreM MaJlaXuTa;

- [To3HaBaTenbHast

- [Ipo6ieMHO-11eHHOCTHOE
ob1rieHue

- [Ipocrelimme nccnenoBanus,
NIpOBeJieHNe OIIbITOB U
5KCIIEPUMEHTOB




[TonyueHre HepaCTBOPUMBIX OCHOBAHWH U UX CBOMCTBA;
OO1ast  xapakTepuCTHKa CIIOCOO0B — TIOMy4eHust
dhocdopHoii KpeMHHEeBO;

O6ume criocoObl ToyueHust cosieii. TlomydyeHue coseil peakijueii oOMeHa MeXy KHC/IOTOM |
OKCH/IOM;

V3yyeHre MUHepaIbHbBIX yH00peHui

KUCJIOT: CEepHOM, COJISHOM, a30THOM,

4.0OKHCIUTETHHO-BOCCTAaHOBUTE/ThHbIE Mnponeccol U UX MIpUMeHEHHE B aHA/TH3€ (3 ‘—I)

OKHCUTeTbHO-BOCCTAaHOBUTE IbHBIe (DYHKI[MM BeIeCTB W HalpaB/ieHHe OKHUC/IUTEeIbHO-
BOCCTAaHOBUTE/bHbIX peakiui. Okucaurtenb. BoccraHoButens. CTaHJapTHble 37€KTPOZAHbIE

- [To3HaBaTe/ibHas

- [IpobeMHO-11eHHOCTHOE
ob1eHue

- [IpocTetiue uccie0BaHus,

O0OopypoBaHue
neHTpa «Touku
pocra»: 1judpoBas
naboparopus 110

NoTeHLManbl. P CcTaHZApTHBIX 3JIEKTPOAHBIX IIOTEHLIMAJIOB. 3aBUCHMOCTh 3JIEKTPOAHOIO | MPOBeZeHre OIbITOB U
TOTeHLMazna OT NPUPO/bl pearupyrolKX BeleCTB, OT UX KOHLIeHTpaLuu, TeMriepaTypsl, pH cpefpl, | SKCriepumMeHTOB XHAMHH
PacTBOPUMOCTH, TIPUCYTCTBHUS B CUCTEME KOMILIEKCOOOpa3oBaress.
ITpakmuueckue pabombil
OKHCUTeTbHO-BOCCTaHOBUTE/IbHBIE CBOMCTBA IepMaHraHaTa Kaiusi C epOKCH0M BOJOPOAa;
Oxkucnenve noHoB xpoma (I11) mepokcuzomM Bofiopoa;
Oxucsienve noHOB xpoMma (I11) nepmaHraHaToM Kasivsi B KUC/IOW cpejie
5.PacTBOpHI H CIOCOOBI MX MPUTOTOB/IeHUs (6 YacoB) - Ilo3HaBaTenbHas O0OopypoBaHue

3HaueHWe pacTBOPOB B XMMHYECKOM 3KcrepuMeHTe. [loHfiTMe WMCTMHHOrO pacTBOpa.
[IpaBuia mpUroToBaeHUs pacTBOPOB. TeXHOXUMHUUECKHe BeChl M MpaBU/ia B3BelLLIMBaHUS TBEPZbIX
BellleCTB.

MaccoBas [0/ paCTBOPEHHOI0 BelllecTBa B pacTBope. PacueT u NpUrotos/ieHHe pacTBOpa
C onpeZieJIeHHOM MaCcCOBOM [j0/1el paCTBOPEHHOI'0 BelljeCTBa.

OripesiesieHrie 06beMOB PaCTBOPOB C MOMOILbI0 MEpPHO MOCY/IbI U TVIOTHOCTH PacTBOPOB
HEOpraHWYecKuX BeLeCTB C MOMOILbI0 apeomeTrpa. TabiMipl TVIOTHOCTE PacTBOPOB KHUC/IOT U
1menoueii. PacueT Macchl paCTBOPEHHOTO BeIljeCTBa M0 M3BECTHOM TVIOTHOCTH, 00beMy ¥ MacCOBOM
Jl0Jle paCTBOPEHHOI O BellleCTBa.

HNemoHcTparmy. XuMuueckas TOCyZAa [JIl TPUTOTOB/IEHUSI pPacTBOPOB
KOHWYeCKre KOJiObl, MepHble IWJIMHIDPBI, MepHbIe KOJObl, CTeK/ISHHBI Ma/JOYKH, CTEK/ISTHHbIE

(cTakaHbl,

BOPOHKH U T.[.). TeXHOXMMHUeCKHe Bechl, pa3HoBechl. Habop apeomeTpos.
JemoHcmpayuoHHblli 3kcnepumeHm. OmpesiesieHHe TUIOTHOCTA pacTBOpa C TOMOIIbO

- [Ipo6s1eMHO-11eHHOCTHOe
ob1rieHMe

- [Ipocrelimme nccnefoBanus,
TIPOBe/ieHHe OTIbITOB U
5KCTIepUMEHTOB

neHTpa «Touku
pocta»: 1judpoBas
naboparopus 1o
XUMUH




apeometpa. Ompe/iesieHre KOHL|EHTPAL[UX PACTBOPOB KUCJIOT ¥ OCHOBAHWM C TIOMOIIBIO TaOIHLIbI
«MaccoBasi 0/ paCTBOpPeHHOro BelrjecTBa (B %) M IJIOTHOCTb PACTBOPOB KUCJIOT U OCHOBaHUM
npu 20° C». YBesvueHue KOHLIEHTpAL[Md pacTBOpPa TMAPOKCHZA HATpUs TpU J00aBIeHUM
JIOTIOJTHUTE/TbHOTO0 KOJIMUeCcTBa I1leJIoud B PacTBOpP, TPOBepKa W3MeHEeHUsl KOHLIeHTpaluu C
TIOMOIIIbI0 apeoMeTpa. YMeHbllleHWe KOHLeHTpalyy TMIPOKCHU/la HaTpUs B pacTBOpe 3a CUeT ero
pa3baB/ieHus1, MpOBepKa M3MeHeHHsT KOHLIEHTPAI|U C TIOMOIIbI0 apeoMeTpa.

ITpakmuueckue pabombl
B3BemmBaHue X/I0py/la HAaTPHsi Ha TE€XHOJOTMYECKUX BecaX. [IpUTOTOB/IEHKME pacTBOpa XJIOpHa

HaTpUsl C 33/|JaHHON MaccoBOM fonelt conmu B pactBope. OripefenieHre o6bemMa pacTBopa X/10puza
HaTpus C MIOMOLIbI0 apeoMeTpa. OnpesiesieHre MaCCOBOW [J0/IM KMCJIOT U 11le/ioueld B pacTBOpax 1o
3HAUeHUsIM UX TJIOTHOCTeM C TOMOIIbi0 Tabmumiel «MaccoBasi /10/ii paCTBOPEHHOrO BeIecTBa
(B %) ¥ IUIOTHOCTL PacTBOPOB KUCIOT M ocHoBauuii mpu 20° C». CmeliMBaHHe pPacTBOPOB
XJI0pUJila HaTpusl pas3/IM4yHOM KOHLIeHTpaliM W pacyeT MacCOBOM [0/ COMM B IIOyYeHHOM
pacTBope.

6.0cHOBBI KauecTBeHHOr0 aHaau3a (13 u)

[ToHsAiTMe KauecTBeHHOW peaklMu. KauecTBeHHble peaklUM Ha KaTHOHbl M aHUOHBI.
OrmpeiesieHre BeI|eCTB C IIOMOILBI0 TaOJ/IUIIBI paCTBOPUMOCTH KHCJIOT, OCHOBAHHH U COMel B BOJE,
XapaKTepUCTUKY BUIUMBIX M3MeHeHUM mnporeccoB. Knaccudukaims aHnoHoB. OOGHapyskeHue
KaTUOHOB  (KWCJOTHO-LIEJIOYHOM  MeTOJ, KadyeCTBEHHOro aHaiu3a). KaTuoHbl mnepBou
aHa/IMTUYeCKOM TIpymnbl. KaTWMOHBI BTOpPOM aHaIUTU4YeCKOM TIpynnbl. KaTWOHBI TpeTbeit
aHA/INTUYeCKOW rpynmnbl. KaTWMOHBI 4eTBEPTOM aHa/IUTAYECKOU TIpynnbl. KaTHOHBI NATOU
aHanuTuueckoi rpymnmbl. KaTHoOHBI 1lecToil aHanuTHyeckod rpymrbl. O6Hapy)keHHe  HOHOB.
AHVOHBI NTepBOM aHaJIMTUYECKOU IPYIIbl. AHUOHBI BTOPOM aHaIUTUYeCKOW TPYIIbL. AHHOHBI
TpeThel aHaIMTUUeCKOU TPyMIb.

OripefiesieHrie HEOPraHUUECKUX BeIlleCTB, HaXO/AIIMXCS B Pa3HbIX CK/ISIHKax 0e3 STUKeTOK,
6e3 HCHOMb30BaHUSI [IOTIOJHUTE/BHBIX peakTUBOB. OCyIlecTB/ieHWe LeTOUKW IpeBpalljeHust
HeOpraHUYeCKUX BellleCTB.

JemoHcmpayuoHHblll 3kcnepumenm. VaeHtudukanus pacTBopoB cyibgara xenesa (II),
cynbtata meau (II), xmopuga amromMuHus], HUTpaTa cepebpa C MOMOILIBIO PaCTBOPOB THPOKCHA
HaTpusi. VigeHTH(YKaL[Usi pacTBOPOB XJIOpU/ia HaTpusi, MOAWAA Kanmus, (ocdara HATpusi, HUTpaTa

- ITo3HaBaTe/ibHas

- [Ipo6y1eMHO-1IEHHOCTHOE
ob1rieHue

- [IpocTerimme uccieoBaHus,
NIpOBe/ieHUE OIbITOB U
5KCIIepUMEHTOB

YnpaxkHeHUst

[IpakTrueckas
pabota




Ka/JIbIys C IIOMOILbI0 pAaCTBOPA HUTPATA cepe6pa Y a30THOM KHUC/IOThI.

IMpakmuueckue pabombi. KauecTBeHHbIE peakIy Ha HanboJiee Ba)KHbIe KATUOHBI M AHUOHBI.
O6Hapy>keHre KaTUOHOB 1 aHanutuueckoi rpymmel (Na*,K*,NH,"). = OOHapy’>keH1e KaTHOHOB 2
aHa/MTHYeCKoi rpymmel (Ag" ,Pb*").

OGHapy keHre KaTUOHOB 3 aHaIMTUuecKoi rpymmsl (Ca?*,Ba?*).  OGHapy)kKeHue KaTMOHOB 4
aHa/MTHYecKo rpymmel (Al3* Cr3* Zn?"). OO6Hapy>keHHe KaTHOHOB 5
aHaauTuueckoi rpymmsl (Fe?*,Fe3* Mn?* Mg?).

OGHapy»KeHre KaTUOHOB 6 aHamTHueckoi rpymmsl (Co®* ,Cu?* ,Ni** ,Cd?").

AHanu3 cMecHt KaTUOHOB BCeX aHa/IMTUYeCKUX Ipymi’”.

O6Hapy)keHre aHMOHOB 1aHanuTuueckoi rpymsl (SO42,S03%,5,05%,°C05%,PO,>).
OGHapy»keHre aHMOHOB 2 aHaIMTHYecKoi rpymmsl (Cl-,Br,I7,5%7).

OO6Hapy>)xeHre aHHOHOB 3 aHamuTHueckow rpymmbl (NO3,MnO,4, CH3;COO™).

7.JKcniepuMeHTa/IbHOe penieHye 3aja4 (1u) - [To3HaBare/bHas YnpakHeHUs
OKCrepuMeHTa bHOe pellleHue 3a/ja4u. BeirnoiHeHre WHANBUZYaIbHBIX UCC/Ie0BATeIbCKUX - IIpobieMHO-LIleHHOCTHOE
MIPOEKTOB. 3all[|Ta IMPOEeKTHBIX paboT. obrieHue IIpakTryeckas
- [IpocTeiime ucciefoBanus, pabora
TIPOBeJieHre OIbITOB U
3KCIIePUMEHTOB 3amumra
HCC/Ie10BaTe/IbCKUX

MUWHMHITIPOEKTOB




TemaTnueckoe IV/IAHUPOBdHHE C YKd3dHHEM KO/IHYE€CTBdA YdC0B, 0OTBOJUMbIX

Ha KOKJYI0 Temy.

Ne Tema pa3speina Ko/sinuecTBO 4acoB
n/n
1 Beegenue 1
MeTo/ibl OUMCTKH BeILeCTB
3 Crioco6bl moJTyueHyst HeOpraHUUeCKUX BelljeCTB 8
Y UX CBOMCTBA
4 OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIE TIPOLIeCChI 3
Y WX MMPUMEHEeHME B aHa/u3e
5 PacTBOpBI U CIIOCOOBI UX TIPUTOTOBJIEHUS 6
6. OCHOBBI KaueCTBeHHOT'O aHa/IM3a 13
7. OKCIepMMeHTaIbHOe pellleHue 3aau 1
NToro: 34




KaneHapHo-TeMaTHuecKoe njiaHupoBaHue

Ne Tema ypoka Hata
ypOKa

1 TexHrKa 6€301acHOCTH MpH MIPOBeIeHUH J1Ta00PATOPHBIX U MPAKTHUECKUX padoT.
OuncTka BelijecTB. PUMLTPOBaHMUe, BhITIapUBaHKe, CYIIIKA BEI[ECTB.

2 OuncTKa uepHUs agcopOrent. Pa3ienenre cMecy TJIMHBI 1 MeIHOTO KyTiopoca

3 BrimapuBanue conu U3 pactBopa..llosyueHne U leKaHTalus Cy/ibdara 6apusl.
OOmue criocobbl  TOMyueHUs] MeTas/uioB. [losiyueHrWe MeTa/uIOB — peakiyeid
3aMeIeHUs 13 PACTBOPOB COJIEH.

5 [TonyueHre KMC/IOPO/Ja pPa3n0KeHHeM IepeKMCH BOIOPO/Ia.

6 [TonryueHue BofOpoO/IA.

7 [TonyyeHre OKCHJA Me[iM U YIJIEKUCIOTO0 ra3a pas3/iokeHHeM MajaxuTa.

8 OO61re criocobbl moyueHUs: oOCHOBaHUM. [To/yueHre HepaCTBOPUMBIX OCHOBAaHUMN U
WX cBoMcTBa. AMdOoTepHbIe OCHOBAHUS

9 OO011jasi XapaKTepUCTHKA CITIOCOOOB MOTyUYeHUsI KUC/IOT: CEPHOM, COJITHOM, a30THOM,
dhochopHOI KpeMHUEBOMN

10 | O6ume crioco6st momyuenus conedd. [Tonyuenue coseit peakieit 06MeHa MeXIy
KMCJIOTOM U OKCHU/IOM.

11 | Yisyuenne MHHepaIbHBIX VA06pEHHA.

12 | V3yueHure OKUC/IUTETbHO— BOCCTaHOBUTETLHBIX CBOWMCTB MepPMaHraHaTa Kaius U
riepeKrCH BOJIOpo/ia

13 Oxkucnenre noHoB xpoMa (III) mepokcugom Bogopo/ia

14 Oxkucnenue noHoB xpoMa (I11) mepmaHraHaToM Kaiusi B KUCJIOM cpejie

15 [TpuroToBeHre pacTBOpa C 3aJJaHHOM MOJIIPHOM KOHI|eHTpalvei

16 Onpepnenenrie pH pacTBOPOB C MOMOIIBI) UHAMKATOPA

17 OO6pa3oBaHye 1 PACTBOPEHKE 0CAJIKOB

18 OKCIlepUMeHTa/lbHOe  OCYLLeCTB/IeHWe — IIpeBpalljeHMM  pas/iMyYHbIX  KJ/1acCOB

19 | coeguHeHul B pacTBOpax

20

21 OCHOBHBIE IPUHIIMIBI KAUeCTBEHHOr0 aHa/Mu3. JIpoOHbIN U CUCTEMHBIN aHa/IN3.

22 | O6Hapy>keHHre KaTHOHOB 1 aHanuTrueckor rpynmbl (Na', K, NH,").

23 O6Hapy KeH1e HOHOB aMMOHMS CpeId BbIZIJAHHBIX COJIeH

24 O6Hapy)keHue KaTUOHOB 2 aHa/IMTHYeCKoi rpymnsl (Ag ,Pb*").

25 | ObHapyxeHHe KaTHOHOB 3 aHaIATHUYECKOW IPYTIIbI ( Ca%*,Ba?").
OrnipesiesieHre )K@CTKOCTH BOJbI

26 | O6HapyxeHue KaTMOHOB 4 aHa/vT. rpyrmsl (Al3* Cr?* Zn?").

27 | OGHapyKeHHe KaTUOHOB 5 Hamutuueckoil rpymmsl (Fe?" Fe3* Mn?* Mg?").

28 | KauecTBeHHBIV aHa/IN3 yKeIe30Coep KallliX JIeKapCTBeHHbIX MperapaToB

29 | O6HapyxeHre KaTMOHOB 6 aHa/mMTryeckoi rpymnsl (Co?" ,Cu?* \Ni?* ,Cd?*").

30 | Knaccudwukaiys aHUOHOB Ha aHaTUTHUeCKue rpynibl. OOHapy>keHre aHMOHOB
laHamutuueckoi rpymmnel (SO42,S035%,S,03%7,C05>,PO ).

31 | B3aumogeiicTBue Cy/ib(aT-uOHOB C TPYNIOBBIM peareHToM U ocdaT-uoHOB C
I'PYIIIIOBLIM peareHToOM

32 O6HapyskeHue aHMOHOB 2 aHaauT. rpymmsl (C1-,Br-,I-,S%).

33 O6HapyskeHHe aHHOHOB 3 aHamuTuueckoi rpymmsl (NOs;~ ,MnO, ,CH;COO").

34 OJKCIIepUMEHTAIbHOE pellleHHe 3a1a4




Vicnonib3yemMblil yue0HO-MeTo/HYeCKHIl KOMILIeKC.
g yuumens:
1. Bockpecenckuri B.W., Heitmapk A.M. OCHOBbI XMMHWUECKOTrO aHanu3za..M.:

«[Ipocseiienue», 1971

2. HazapoBa T.C., I'pabenkuit A.A., JlaBpoBa B.H. Xumuueckuii 3KCriepuMeHT B
1ikosie. M.:«IIpocseijenve», 1987

3. labpuensu O.C. Xumms. 9 Kmacc: TeTpajb /s /1ab0paTOPHBIX OMBITOB U
npakTuueckux pabot / O.C. I'abpuensiH, A. B. fiurykoBa. — M.: [Ipoda, 2018.

4. T'abpuensa O.C. Xumusi. 9 Knacc: KOHTPO/bHBIe U MpoBepouHbie pabotel/ O.C.
I'abpuensH [u gp.]. — M.: [Ipoda, 2018.

5.Tabpuensu O.C. Xumus. 9 Kkjmacc: XUMHYECKU SKCIIEDUMEHT B LIKoJie/
O.C.I'abpuensH, H.H. Pynos, B.I. TonkyHoB.. — M.:[Ipoda, 2016.

NuTepHeT-pecypcsbl:

1.http://him.1september.ru/ 'a3eta "Xumus" u caut aasa yuutens "SI uay Ha ypok
XAMUN"
2.http://www.openclass.ru/ caiiT o6pa3oBarenbHbI OTKPBITHIN K/1acC

3.http://pedsovet.su/ caiit [TefcoBeT.py ( TIpe3eHTaLUH, pPa3pabOTKH. . .)

4.http://www.zavuch.info/ caiitT 3aByu.undo

s yuawuxcs:

1.Crerun B/I.,Anuk6poBa JI.FO. 3anumaTenbHbIe 3aaHust U 3((PEKTUBHBI OITBITHI
ro xumun. Mockga. JIpoda. 2006

2.0n1ekmpoHHble _pecypcbl (CD): BuptyanbHasi Xumuueckas jaboparopus.

Heopranuueckas xumusi. OpraHnueckasi Xumust. 9Kmacc», «O01mas XMMum»

NuTepHeT-pecypcol:
http://www.en.edu.ru/ EcTecTBeHHOHayuHbI!i 00pa3oBaTe/bHbIM MOpTasl.

http://www.alhimik.ru/ - AJIXVUMUK - Balll TOMOIIHUK, JIOL]MaH B MOpe
XUMUUECKHUX BeII[eCTB U SIBJIEHUM.

http://grokhovs.chat.ru/chembhist.html Bceo6miast ucropus xumuu. Bo3HUKHOBeHMe
Y pa3BUTHE XMMUH C ApeBHeUnx BpemMeH A0 X VII Beka.

http://hemi.wallst.ru/ - OkcriepuMeHTaILHBIA yUeOHUK 110 0011[elt xumMuu ayist 8-11
KJIaCCOB, Mpe/IHa3HAUeHHbIN KakK [I/I1 M3YUeHUs] XUMUM "'C HyJis", TaK U [/151
MO/ITOTOBKM K 9K3aMeHaM.


http://him.1september.ru/
http://www.openclass.ru/wiki-pages/30699
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http://www.en.edu.ru/
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