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MNOSCHUTEJIbHAS 3AIIMCKA
PaGouas mporpamma o xumuu 117151 8-9 kaccoB pazpaboTaHa B COOTBETCTBHH
CO CIICAYIOUIMMHU JTOKYMECHTAMHU:

1. Cr. 1213 ®epepampHoro 3akoHa «0OO0  oOpa3oBaHMH B
Poccutiickoit ®@eneparnum» Ne 273 ot 29.12.2012.
2. @denepaibHbIl  TOCYAapCTBEHHBIM  00pa3oBaTEIbHBIN  CTaHAAPT

OCHOBHOTO 00IIero o0pa30BaHUsA, YTBEPXKICHHBIM NpHUKa3oM MUHHUCTEPCTBA
oOpazoBanus u Hayku PD 17 nekabps 2010 r., Ne 1897

3. ABtopckas mporpamma no xumuu [abpuensu O.C. «lIporpamma
OCHOBHOTO 00111eT0 00pa3oBaHus Mo XuMuM ajisa 8-9knacca», M: Ilpoda, 2016 r.

B cooTBeTcTBUM € 3TUMH JOKYMEHTaMH OOydYarolluecs JOJDKHBI OBIAJETh
MpUEMAMH, CBA3AHHBIMU C OIIPEACIICHUEM TTOHSATUI: OTPAHUYUBATH WX, OMIUCHIBAT,
XapaKTepU30BaTh U CpPaBHHBATh. TaK Kak XUMHUS — HayKa HKCIIEPUMEHTaJbHAasl,
oOyyaromuecsi JIOJDKHBI  OBJQACTh TAaKUMHM  TO3HABATEJIbHBIMU  YUCOHBIMU
JNEUCTBUSMM, KaK  OKCIIEPUMEHT, HaOIIOJEHUE, U3MEpPEHHUE, OIHUCaHUE,
MOJICIUpOBaHUE, TUIIOTE3a, BEIBOJ. B mpoliecce n3ydeHus Kypca y o0ydaromuxcs
NpOJOIKAIOT  (OPMUPOBATHCS ~ YMEHHUS  CTaBUTh  BOINPOCHI, OOBSICHSATH,
KJIacCU(UIIMPOBATH, CPABHUBATD, ONPEICATh UICTOYHUKHA UH(OPMALIUK, TTOJTy4YaTh
U aHAIM3UPOBATH €€, TOTOBUTH UH(POPMAIMOHHBIN MPOAYKT, IPE3CHTOBATh €0 U
BeCTH AucKyccuto. CienoBaTenbHO, AeTeIbHOCTHBIN MOAX0/ B U3YYCHUU XUMUU
CIIOCOOCTBYET JOCTHMIKEHHUIO JIMYHOCTHBIX, MPEAMETHBIX U METalpeaMETHBIX
0o0pa3oBaTeNIbHBIX PE3YJIHTATOB.

B 0CHOBY Kypca MOJ0KEHBI CIIETYIONINE HACH:

* MaTepUaIbHOE €IMHCTBO U B3aMMOCBSI3b OOBEKTOB U SIBIICHUN TIPUPOJIBL;

* BeyIiasi pojb TEOPETUUECKUX 3HAHUM JI1 OOBSICHEHHS U ITPOTHO3UPOBAHUS
XUMHUUYECKUX SIBIICHUM, OLIEHKU WX TPAKTUYECKON 3HAYUMOCTH;

* B3aMMOCBSI3b KAYECTBEHHOM U KOJMUYECTBEHHON CTOPOH XHMHUYECKHUX
00BEKTOB MaTepUAIILHOTO MUPA;

* pa3BUTHE XUMUUYECKON HAYKH M TMPOU3BOACTBO XMUMHYECKHX BEILECTB U
MaTepUalioB Jis YI0BJIECTBOPEHUS HACYIIHBIX TOTPEOHOCTEM YeoBeKa U OOIIIECTBA,
penieHus rao0anbHbIX MPoOJIeM COBPEMEHHOCTH;

* FEHETHYECKasl CBSI3b MEXK/y BEIECTBaAMHU.

OTH UJIeU peaT3yTCA B KypCce XUMHUU OCHOBHOM IIKOJIBI Ty TEM JOCTHKCHUS
CHEAYIOLINX LeJIen:

* DopMUpPOBaHUE Y YUALINXCSA XUMHUUYECKOW KAPTUHBI MUPA KaK OPraHUYECKOU
YaCTH €ro LIEJIOCTHOM €CTECTBEHHO-HAYYHOM KapTUHBL.

* PazBuTHEe MO3HABATENbHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH ydYamIuxcsi B MPOIECCE M3YyUYCHHUS WMHU XUMHUYECKOW HayKh U e
BKJIaJla B COBPEMCHHBIH HAy4YHO-TEXHHUYECKUU Tporpecc; ¢GopMHpOBaHUE
BOKHEHIIMX JIOTMYECKUX OTeparuii MBIIUICHUS (aHajdu3, CHUHTE3, 0000IeHue,
KOHKpETHU3aIus, CpaBHEHUE U JIp.) B MPOILIECCE MO3HAHUS CUCTEMBbI Ba)KHEUIIIMX
TOHSATUM, 3aKOHOB M TEOPHUU O COCTABE, CTPOCHHUM U CBOWCTBAX XUMHUYECKUX
BEILIECTB.



» Bocriutanue yoe:x1€EHHOCTH B TOM, YTO MPUMEHEHHE MMOTYYCHHBIX 3HAHUN U
YMEHHM 10 XUMHU SIBISIETCS OOBEKTUBHON HEOOXOAMMOCTBHIO is Oe30macHoOu
paboTHI C BEMIECTBAMH M MaTepruajiaMy B OBITY M Ha MPOU3BO/ICTBE.

* [IpoexkTupoBaHne M pean3anusl BbITYCKHUKAMH OCHOBHOM HIKOJIBI JIMYHOU
o0pa3oBaTeIbLHON TPACKTOPHH: BBIOOp Tpodriis 0OydeHHS B CTAPIICH MIKOJIEC WITH
npodeccuoHanTbEHOTO 00Pa30BaATEIHLHOTO YUPESKICHHUS.

*OBajicHWe KJIIOYEBBIMH KOMIIECTEHITUSIMU:  YICOHO-TTO3HABATEIILHBIMH,
WH(POPMAITMOHHBIMH, [ICHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMH.

3amauu nporpamMmbI:

1. - OCBOCHHE BaXHCHINMX 3HAHMH 00 OCHOBHBEIX ITOHATHSIX W 3aKOHAX
XUMHU, XUMHUYECKOMN CHUMBOJIHNKC,
2. - OBJIAAICHUC YMCHUAMU Ha6JIIO,Z[aTI) XUMHNYCCKUC SABJICHUSA, IIPOBOJUTDH

XUMHUYECKUH KCIIEPUMEHT, TPOU3BOIUTH PACUETHI HA OCHOBE XUMHYECKUX (OPMYJI
BEIIECCTB M YPaBHECHUN XUMUUYECKUX PEAKIIHI;

3. - pa3BUTHE T[IO3HABATECJIbHBIX HHTEPECOB W HMHTEIUICKTYAIbHBIX
CIIOCOOHOCTEM B mpollecce MPOBEACHUS  XUMHYECKOTO  HKCIICPUMEHTA,
CaMOCTOSITEILHOTO TPUOOPETCHUsT 3HAHUM B COOTBETCTBHH C BO3HHUKAIOIIMMU
YKU3HCHHBIMU MOTPEOHOCTSIMH;

4. - BOCHHMTAaHHE OTHOIIEHHS K XUMUUM KaK K OJHOMY U3
(dbyHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY OOLIEUEIOBEYECKON
KYJbTYpBI;

S. - NPUMEHEHHUE IOJIyYEHHBIX 3HAHUNM M yMEHMH Ui 0e30macHoro

UCIIOJIb30BAaHUSl BEIECTB M MaTepuajoB B OBITY, CEIbCKOM XO34HCTBE W Ha
IIPOU3BOJICTBE, PEUICHUS NPAKTUYECKUX 3a7a4 B IIOBCEJHEBHOM JKHU3HH,
NPERYIPEXICHUS SIBICHUIN, HAHOCSIINX BPE 3J0POBBIO YEJIOBEKA U OKpPYXKarOIEn
cpene.
MECTO IIPEJMETA B YYEBHOM IIJIAHE

denepalbHbIN roCy1apCTBEHHBIN o0pa3zoBaTeNbHbIN CTaHIApT
peaycMaTpuBaeT U3y4eHHEe Kypca XMMUHU B OCHOBHOM IIKOJIE€ KaK COCTaBHOM YacTh
npeaMeTHon o6sactu « EcTeCTBEeHHO-Hay4YHBIE TPEAMETHD.

Kypc paccuutan Ha o0s3arenbHOE H3yuyeHue npeamera B o0béMe 140
y4eOHBIX 4acoB 10 2 yaca B Hejeno B 8—9 kiiaccax.

[Ipensaraemblii Kypc, XOTSI U HOCHUT OOHIEKYJbTYPHBIM XapakTep U He
CTaBUT 3aJauy NpPOQecCHOHAIbHON MOArOTOBKM OOy4YaroIIMXCs, TEM HE MEHee
MO3BOJISIET UM OTIPEIEIIUTHCS C BBIOOPOM MTpoduiist 00yUueHus B CTapIIe MmKoJe.

JINUHOCTHBIE, METAIIPE/IMETHBIE
N INIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
KYPCA XUMHNHAN

[To 3aBepiieHMH Kypca XMMHUHM Ha 3Tare OCHOBHOIO OOIIEro 0Opa3oBaHMs
BBIITYCKHUKH OCHOBHOM IIKOJIbI IOJKHBI OBJIAJIETh CIACAYIOIUMHU Pe3yIbTaTaMu:

1. Jluunocmmvle pesyromamaoi:

1) OCO3HAaHHUE CBOEM ITHUYECKOW MPUHAMIEHKHOCTH, 3HAHUE HUCTOPUHU
XAMHUHU U BKJIaJIa POCCUMCKON XUMUYECKOU HAYKH B MUPOBYIO XUMUIO;



2) (opMHUPOBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K IIO3HAHUIO XUMHH;
TOTOBHOCTH U CIIOCOOHOCTH y4YalllMXCsl K CAMOPA3BUTHUIO U CAMOOOpPa30BaHUIO Ha
OCHOBE M3yYEHHBIX ()aKTOB, 3aKOHOB U TEOPUI XMMHUHU; OCOZHAHHOTO BHIOOpA U MO-
CTPOEHUE MHAUBUYAJIbHOM 00pa30BaTENbHON TPAEKTOPHUH;

3) dbopMupoBaHUE IIETOCTHONH €CTECTBEHHO-HAYyYHON KapTUHBI MHpA,
HEOThEMJIEMOW YACTHIO KOTOPOU SIBJISIETCS XUMAYECKAs] KAPTUHA MUPA;

4) OBJIAJICHUE COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOLIMM YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHOW MTPAKTUKHU, B TOM YHUCIIE U XUMUYECKHM;

5) OCBOEHHUE COLIMAIBHBIX HOPM, IpaBWJ MOBENEHUs, pojiell u (opm
COLIMAJIBHOM JKW3HM B COLMyME, IPUPOJE M YaCTHOM JKU3HM Ha OCHOBE
HKOJIOTUYECKON KyJlbTypbl M 0Oe3omacHoro oOpallleHuss C BeUlecTBaMH U
MaTepUaIaMy;

6) (dbopMUpOBaHHE KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B OOLIEHHH CO
CBEPCTHUKaMH M B3pOCIBIMH B TIpouecce 00pa3oBaTeIbHOW, OONIECTBEHHO
MOJIE3HOM,  Yy4EOHO-HCCIEAOBATEIbCKOM, TBOPYECKOM W JIPYTHX  BHJIOB
NeSATEIbHOCTH, CBSI3aHHBIX C XUMUEH.

2. Memanpeomemmvble pe3yromamoi:

1) OnpejieieHre 1ejed COOCTBEHHOro OOy4YeHHs, IIOCTaHOBKa U
dbopmynrpoBaHue AJis ceOsl HOBBIX 3ajady;

2) IUIAaHUPOBAHUE MYTEH JOCTUKEHUS KEINAEMOro pe3yjbTaTa 0OydeHUs
XMUMHHU KaK TEOPETUYECKOT0, TaK U HIKCIIEPUMEHTAIbHOIO XapaKTepa;

3) COOTHECEHHE CBOMX JIEUCTBUM C IUIAHMPYEMBIMU pe3yJbTaTaMu,

OCYILIECTBJIICHUE KOHTPOJII CBOEU JEATEIBHOCTH B IPOLECCe JOCTUKECHUS
pe3ynbTaTa, ONnpeesieHre ClocO00B ACHCTBUM MPHU BBHITTOTHEHUH J1a00paTOPHBIX U
MPAKTUYECKUX PAaOOT B COOTBETCTBHUH C MPABUIIAMU TEXHUKU O€30MaCHOCTH;

4) oIpesiesIeHue HCTOYHMKOB XUMUUECKON HH(POpMaIuH, €€ MoIyYeHne 1
aHaJu3, Co3/1aHNe HUHPOPMALMOHHOTO NPOAYKTA U €ro Mpe3eHTaIlHs;
5) WCIIOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYaJbHBIX OINEpPALMi: aHAIN3a U

CHUHTC3a, CPABHCHHA U CUCTCMATHU3aAlINH, O606HICHI/I$[ N KOHKPETU3allH, BBISIBJICHUC
MNPUYINHHO-CICACTBCHHBIX CBsA3CH U MMOCTPOCHUEC JIOTHUYCCKOI0 PACCYXICHUA U
YMO3aKIIOYCHUA (I/IHI[yKTI/IBHOFO, ACAYKTUBHOI'O M IIO aHaJ'IOFI/II/I) Ha MarTcpualic
CCTCCTBCHHO-HAYYHOI'O COACPIKAHUA,

6) YMEHHUE CO3/1aBaTh, IPUMEHATh U IPEOOPa30BbIBATh 3HAKU U CUMBOJIbI,
MOJIETIN U CXEMBI JJIsl pelIeHUs Y4eOHbIX U MO3HABAaTENbHBIX 3a71a4;
7) dbopMUpOBaHHE M PaA3BUTHE 3KOJOTUYECKOTO MBILIUICHUS, YMEHHE

IIPUMEHATH €r0 B MO3HABATEIIbHOM, KOMMYHUKATUBHOM, COLIMAIILHOU MTPAKTUKE U
poheCCHOHAIBHOW OPUSHTAIINH,

8) TEHEPUPOBAHUE UCH U OTMpeeICHUE CPECTB, HEOOXOUMBIX IS MX
peanu3aiuu.

3. Ilpeomemusie pezynomamol:

1) yMeHHe O0003HauaTh XHMHYECKHE DJIEMCHTHI, Ha3blBaTh UX U

XapakTepu30BaTh Ha OCHOBE I[OJIOKEHUs B Iepuoauueckor cucreme [l H.
Memngeneena;



2) (GopMyIMpOBaHUE W3YyYCHHBIX TOHITHHA: BEIIECCTBO, XUMHUYCCKHUH
JIIEMEHT, aTOM, MOJIEKYJa, MOH, KATHOH, aHUOH, MPOCTOE M CJII0KHOE BEIIECTBO,
XUMHYCCKas peakIvs, BUIbl XHMUYCSCKUX PEaKIui U T. 11.;

3) omnpezeneHue mo GopMyaaM COCTaBa HEOPTAHNYESCKUX M OPTaHUICCKUX
BCIICCTB, BAJCHTHOCTH aTOMOB XHMHYECKHX 3JIECMEHTOB WJIH CTCIICHH WX
OKHCIICHUS;

4) NOHUMaHUuE HMHPOPMALMH, KOTOPYIO HECYyT XUMHUYECKHE 3HAKH,
bopMyJIbl U ypaBHEHHUS;
5) yMEHUE KJIacCU(pUUUPOBATh MpOCTbie (METaulbl, HEMETaJUIbl,

0J1Iaropo/IHbIE Ta3bl) U CIOKHbIE (OMHAPHBIE COSUHEHUS, B TOM YHCIIE U OKCHUJIBI, a
TaK->Ke TUIPOKCHUIBl — KUCIOThI, OCHOBaHUS, aM(OTEpHBIE TUIPOKCUABI — U COJIH )
BEIIECTBA;

6) (bopMyIIMpOBaHHE NEPUOANUECKOTO 3aKOHA, OOBSICHEHUE CTPYKTYPBI U
uH(pOpMaIUK, KOTOPYIO HECET MEPUOIUYECKAS] CUCTEMA XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, paCKpbITHE 3HAYCHUSI IEPUOIUUECKOTO 3aKOHA;

7) YMEHHUE XapaKTEPHU30BaTh CTPOCHHUE BEIIECTBA — BUIbl XUMUYECKHX
CBS3€H U THUIBI KPUCTAIUIMYECKUX PEIIETOK;

8) OMKMCAHUE CTPOEHUS aTOMOB XMMHYECKUX 3JIEMEHTOB C MOPSAIKOBBIMU
HoMepamu 1—20 u 26, oToOpakeHne UX ¢ MOMOIIBIO CXEM;

9) coctaBieHne (OpPMYJ  OKCHJIOB XHMHUYECKHMX DJIIEMEHTOB U
COOTBETCTBYIOIIMX UM T'MIPOKCU/IOB,;

10)  HammcaHuWe CTPYKTYpHBIX (GOPMYN MOJCKYJSIPHBIX COCTUHCHUH H
(OpMYJIbHBIX €IWHUL MOHHBIX COCIMHEHUN M0 BAJIEHTHOCTHU, CTENIEHU OKUCIICHMUS
WJIM 3apsily MOHOB;

11)  ymenuwe (GOpPMYIHPOBATH OCHOBHBIC 3aKOHBI XHMHH: TMOCTOSHCTBA
COCTaBa BEILIECTB MOJIEKYJSIPHOIO CTPOEHMS, COXPAaHEHUSI MAcChl BEIECTB, 3aKOH
ABorazapo;

12)  ymenwe  (GOpMyIHpOBaTH ~ OCHOBHBIE  IIOJIOKEHUS  aTOMHO-
MOJIEKYJIIPHOTO YYEHUS U TEOPUHU FIEKTPOTUTUUECKON THCCOUALINN;

13)  ompeneneHue TPU3HAKOB, YCIOBUW MPOTCKAHWS M TPEKpaIleHUs
peaKkuui;

14)  cocTaBlieHME MOJICKYJIIPHBIX ypPaBHEHHA XHUMHYECKHX PEaKIIHH,
NOATBEP)KIAIOIIMX  OOIMEe  XMMHUYECKHE CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEUIECTB U OTPAXKAKOLIUX CBSI3U MEXKIY KJIACCAMH COCIUHEHUN;

15)  cocraBiieHHE ypaBHCHUH PEaKIMi C y4aCTHEM AJICKTPOIUTOB TAKXKE B
HOHHOU (popme;

16)  ompeneneHHUe MO XUMUICCKUM YPAaBHEHUSIM MPHUHAIIIC)KHOCTH PEaKIHiA
K OTPEICIEHHOMY THUITY WJIHM BUILY;

17)  cocraBlieHHE YPaBHCHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIT
C IOMOUIBI0 METOa JIEKTPOHHOTO OallaHca;

18)  mnpuUMCHEHWE TOHSATHA «OKHCICHHUE» M «BOCCTAHOBJICHHE» IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB BEIIECTB;

19)  ompezeneHne ¢ TOMOIIBIO KAYECTBEHHBIX PEaKIui XJIOpUI-, CyIbdat-
Y KapOOHAT-aHUOHOB M KATUOHA AMMOHMSI B paCTBOPE;



20)  oOBsSICHEHHE BIMSHHS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh PEAKIINL;

21)  yMeHuWe XapaKTepH30BaTh TNOJOXKCHHE METAJUIOB M HEMETAUIOB B
NEPUOANYECKON CHCTEME 3JIEMEHTOB, CTPOEHUE MX aTOMOB M KPHCTAJUIOB, OOIINE
duznyecKkrue 1 XuMUYECKIEe CBONCTBA;

22)  oObBsicHEHHWE MHOT000pa3us MPOCTHIX BEHIECTB SBICHUEM aJUIOTPOITHH
C yKa3aHueM €€ IPUYUH;

23)  YCTaHOBICHHE pa3IMYMil TUAPO-, MUPO- H SJICKTPOMETALTYPTUU W
WUTIOCTPUPOBAHUE ATUX PaA3IMUUN MpPUMEpaMU MPOMBIIUICHHBIX CIOCOOOB
MOJIyYSHUS] METAILIOB,;

24) YMEHHE JIaBaTh 0OIIyI0 XapakTepucTukKy anemeHToB I, 11, VIIA-rpynm,
a TakXe BOJOpOJa, KHUCIOpoja, a3oTa, cepbl, pocdopa, yriepona, KpeMHUS U
00pa30BaHHBIX MMH TPOCTHIX BEIIECTB M BAaXKHEHUIIMX COEAUHEHUM (CTpoeHue,
HaxXOoXJE€HUE B MpHUPOJE, MOIydeHHE, (PU3NYECKME U XHMHUYECKHUE CBOMCTBA,
IPUMEHEHUE);

25)  yMeHHue ONHMCHIBaTh KOPPO3UIO METAILIOB U CIIOCOOBI 3allIUTHI OT HEE;

26)  yMeHWE TMPOU3BOJAWTH XHMHUYECCKHE pPAcU€Thl C HCHOJIb30BAaHHEM
MOHSATUNA «MaccoBasi JOJIsi BEIIECTBA B CMECH», «KOJHMYECTBO BEIIECTBAY,
«MOJISIPHBIA 00BbEM» IO OPMYJIaM M YPaBHEHUSAM PEAKIIMIA;

27)  omnucaHWe CBOWCTB W TPAKTUYECKOTO 3HAUCHHS] HM3YYCHHBIX
OpPraHUYECKUX BEIECTB;

28)  BbIIONHEHWE O0O3HAYEHHBIX B  HPOTpaMMe  SKCICPUMEHTOB,
pacrno3HaBaHNe HEOPraHMYECKHUX BEIIECTB I10 COOTBETCTBYIOLIUM IPU3HAKAM;

29)  coOmoneHue MpaBuil Oe30MacHON pabOThl B XMMHUYECKOM KaOMHETE
(;maGoparopun).

COAEPXAHHUE KYPCA XUMHUUN
8KJIACC
Hauanvuvie nonamus u 3aK0OHbl XumMuu

Tena m BemectBa. CBOWCTBAa BEIIECTB. DTAJIOHHBIE (DPU3NYECKHUE CBOMCTBA
BelleCcTB. Marepuasnsl 1 MaTepuanoBejieHne. Pojab XMMUK B )KU3HU COBPEMEHHOTO
oOmecTBa. OTHOIIEHHE 001IeCTBA K XUMHUH: XeMOpUIIUs U XxeMo(hoous.

Mertoasl uzyuenust xumun. Habmoaenue. JxkcrepuMenT. MojenupoBaHue.

Mopnenu MaTtepranbHble U 3HAKOBBIE, UM CUMBOJIbHBIE.

l'a3pl. JKupkoctu. TBEpable BemiecTBa. B3auMHbIE NEPEXOABl  MEKIY
arperaTHbIMM COCTOSIHHSIMU BEIIECTBA: BO3TOHKA (CyOnMMarius) u aecyOoaumanusi,
KOHJICHCAIUs U UCTIApEHUE, KPUCTAJIIU3ALIMS U TIJIaBIICHUE.

@usnueckue sABIEHUS. YuWCTble BElIECTBA W CMECU. [ OMOreHHbBIE U
rereporeHHble cmecu. Cmecu ra3zoo0passble, kuikue U TBEpAbIe. CrocoObl
paszielieHus] CMeceil: eperonKa, Uiu TUCTUJUISIINS, OTCTauBaHue, (UILTPOBAHMUE,
KpUCTaJUIM3aIs UK BbillapuBanue. Xpomatorpadus. [[puMenenne 3Tux crnoco0oB
B J1a0OpaTOPHOI MpaKTUKE, HA IPOU3BOJICTBE U B OBITY.

XHUMHUYECKHE AIEMEHTBI. ATOMBI U MOJIEKYJIbI. [TpocThIe U clio’KHbIE BellleCcTBa.
Annotponusi Ha npumepe kuciopona. (OCHOBHBIE TIOJIOKEHHS aTOMHO-



MOJEKYJISIpHOTO yueHus. MoHbl. BeniectBa MOJEKYJIIPHOIO U HEMOJEKYJISIPHOTO
CTPOCHHSL.

3HaKu (CUMBOJIBI) XUMHUYECKHUX 3JIeMeHTOB. MHdopManus, KoTopyro HecyT
3HAKM XMUMHYECKUX 3JIEMEHTOB. DTHUMOJIOTHSI HAa3BaHUU HEKOTOPBIX XUMUYECKHX
anemMeHToB. [leprnonanueckas Tabnuiia xumuyeckux saeMentoB J[. . Menneneena:
KOPOTKOIIEPUOAHBIN U JUIMHHONIEPUOIHBII BapuaHThl. [1eproapl u rpymnibl.

['maBHass m moOouHass moarpynmnsl, uiu A- m b-rpynnel. OTHOcHTeNbHAA
aTOMHas Macca.

Xumuueckue ¢Gopmynsl. Wunekcsl u  kodPduinmentsl. OTHOCHUTENIbHAS
MOJIEKYJIsIpHAss Macca. MaccoBast J0J1 XMMHYECKOTO 3JIEMEHTAa B COEAUHEHUH.
Nudopmanusi, KOTOpyIo HECYT XUMUYECKHE POPMYJIBI.

Banentnocts.  CTpykTypHble  (HOpMYJBI. XHUMHYECKHE 3JIEMEHTHl  C
NOCTOSIHHOW U TNEPEMEHHOM BaJICHTHOCTBHIO. BbIBOA (POpMysbl COeIMHEHUs IO
BAJICHTHOCTH.

OmnpeneneHne BAJIGHTHOCTH XMMHUYECKOTO 3JIeMeHTa 1o (opMyJsie BELIECTBA.
CocraBneHue Ha3BaHUU COETMHEHUM, COCTOSIIMX U3 JBYX XUMUYECKUX DJIEMEHTOB,
10 BAJICHTHOCTU. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

XuMHa4YecKkne peakuuu. PeareHTel W TpOAYyKTHl peakiuuu. [IpusHaku
XUMHAYECKUX PEaKIUi. YCIOBHS HUX IMPOTEKAHUS M NpeKpameHus. Peaknunm
TOPEHHS.

DK30TEPMHUYECKUE U SHTOTEPMUUECKUE PEAKIIUH.

3aKOH COXpaHEHUs MAcChl BELIECTB. XMMUYECKHE ypaBHEeHHs. CocTaBieHue
XUMHUYECKUX ypaBHeHUH. NH(popMaliys, KOTOPYIO HECET XUMUYECKOE YPABHEHHUE.

Knaccudukanus XUMHUYECKUX peakUui MO COCTaBy M YHUCIY PEareHTOB U
MPOAYKTOB. THUIIBI XMMHUYECKMX peakuui. Peakuuu coennHEeHUus, pas3ioKeHUs,
3aMenieHus 1 oomeHa. KatanuszaTopsl U KaTanus.

JleMmoHCTpauumn

* Koyutekuys MaTepuanoB U U3AEIUN U3 HUX.

* Mozenu, ucnosib3yemMble Ha ypokax (hPU3UKU, OMOJIOTUU U Teorpaduu.

* OOBEMHBIE U IAPOCTEPHKHEBBIE MOJIETTH HEKOTOPHIX XUMUYECKHUX BEILECTB.

* Mozenu KpUCTAUTNYECKUX PEIIETOK.

* CoOupanue npubopa Jj1sl HOJyUYEeHHsI ra3a v MPOBEpPKa €ro repMETHYHOCTH.

* Bo3ronka cyxoro JipJia, 10/1a UM HapTaauHa.

* ArperatHbl€ COCTOSIHUS BOJBI.

* Pa3aenenre 1ByX HECMELIMBAOIIUXCS KUIKOCTEN C TOMOLIBIO IEITUTEIbHOU
BOPOHKH.

o Jluctriarop u ero padora.

* YcranoBka st GuiasTpoBaHus U e€ padora.

* YcTaHOBKa /17151 BhITapuBaHus U e€ padoTa.

* Kosnekuust ObITOBBIX MPUOOPOB ISl PUIIBTPOBAHUS BO3AyXa.

* Paznenenne Kpacsiiero BeliecTBa (piomactepa € MOMOIIBIO METOJa
OyMakHOI XpomaTorpaduu.

* Mojienu auIoTpONTHBIX MOIU(UKAIIUHN yTIIepoaa U CEPBHI.

* [Tonyuenue o30Ha.



* [TopTpeTsl . 4. bepuemnyca u I. 1. Menneneena.

e KopoTkoneproaHbli ¥ JUIMHHONEPUOJHBIM BAapUAHTHI IEPUOJNYECKOU
cuctemsl 1. 1. MeHnneneena.

* KoHcTpyHnpoBaHue mapoCTepKHEBBIX MOAEIENH MOJIEKYI.

* Anmmapar Kunna.

* Paznoxenne 6mxpomaTa aMMOHHS.

 ['opeHune cepbl 1 MAarHUEBOM JICHTHL.

* [Toptpetsl M. B. JlomonocoBa u A. JI. JIaBya3be.

* ONBITHI, WJUTKOCTPUPYIOLIME 3aKOH COXPAHEHUSI MACChI BEIIECTB.

* 'openue docdopa, pactBopeHre IPOIyKTa TOPEHUS B BOJIE U UCCIIEIOBAaHUE
MIOJIYYEHHOI'O pacTBOpPa JJAKMYCOM.

* B3auMo1eCTBUE COISHOU KUCIIOTHI C HIMHKOM.

* [Tonyuenue runpoxcuaa meau(Il) u ero paznoskeHue npu HarpeBaHUM.

JlabopaTopHbIe ONbITHI

* O3HAaKOMJIEHUE C KOJUIEKIIMEN JTaOOpaTOpPHOM OCY/IbI.

* [IpoBepka repMeTHUHOCTH NpUOOPA JIsl TOTYUYEHHSI Ta30B.

* O3HaKOMJIEHUE C MUHEPAJIaMH, 00pa3yIOIMMH TPAHUT.

e [IpuroroBineHrne reTepoOreHHOM CMECH IMOPOIIKOB CEPBI C JKEIE30M M HUX
pa3zeicHue.

* BzaumozaencTere pacTBOPOB XJOPHUIOB M HOIUIOB KalHs C PACTBOPOM
HUTpara cepedpa.

* [Tonyuenue ruapokcuna meau(Il) u ero B3aumoielicTBHE C CEPHON KUCTOTOM.

* B3anmonencTBre pacTBopa Colibl € KUCIOTOM.

* [IpoBepka 3aKk0Ha COXpaHEHHUsI MacChl BEIIECTB HA TPUMEPE B3aUMOACHCTBUS
ETOYU C KUCIOTOM.

* [IpoBepka 3aK0Ha COXpaHEHHUSI MacChl BEIIECTB HA TPUMEPE B3aUMOACHCTBUS
miénouu ¢ conbto xeneza(lll).

* Paznoxenue nepokcuia BOJAOPOIa ¢ MOMOIIbI0 okcuia Mapranua (IV).

* 3aMEIIEHUE KENE30M MEIU B MEAHOM KYIIOPOCE.

IIpakTnyeckune padoTbl

1. [IpaBwia TeXHUKH OE30MACHOCTH M HEKOTOpbI€ BHUABI padOT B
XUMHUYECKOH J1abopatopuu (KaOMHETE XUMUN).

2. HaGmronenue 3a ropsiieit CBE4OM.

3. AHanu3 nmo4Bsl (aHaJor paboThl «OUUCTKA TOBAPEHHOM COTNY).

Baosicneinwue npeocmagumenu neopzanuuecKux éeuiecme.
Koauuecmeennvie omnowenun 6 xumuu

CocraB Bo3nyxa. [lonstue 06 00bEMHOIN moJie (j) KOMIOHEHTA MPUPOTHOMN
ra3oBoil cMecu — Bo3ayxa. Pacuér oObéMa KOMIOHEHTa ra3oBOM CMECH IO €ro
00BEMHOM J10J1€ U HA0OOPOT.

Kucnopoa. Ozon. Ilomyuenue xucimopona. CoOupaHue W pacro3HaBaHUE
KUCJIOpoJa. XUMHUYECKUE CBOMCTBA KHUCIOPOAA: B3aMMOJICUCTBUE C METAJLIAMHU,
HEMeTaJUlaMH U CIIOKHBIMU BelecTBaMu. [Ipumenenue kucnopoaa. Kpyrosopor
KHCJIOpOJAA B IPUPO/IE.



Oxkcunpl. OOpa3zoBaHre Ha3BaHWI OKCHIIOB MO ux (popmynam. CoctaBieHue
dbopMyI1 OKCHAOB 1O UX Ha3BaHUAM. [IpencTaBuTENN OKCHAOB: BOAA U YTIACKUCIBIN
ras, Heraui¢Hasi U3BECTh.

Bonopon B npupone. @u3ndecKkue U XUMUYECKUE CBOMCTBA BOJOPOAA, €O
MOJIyYEHUE U IPUMEHEHHE.

Kucmotel, wux cocraB u kiaccubukamus. Muamukatopel. Tabnuia
pactBopuMocTU. CepHasi U COJIIHAsI KUCIOThI, UX CBOMCTBA U IPUMEHEHHE.

Comnu, ux cocraB u Ha3BaHMs. PacTBopuMoOCTh cosield B Boae. [IpencraBurenu
CoJIeH: XJIOpUJ HAaTpusi, KapOOHAT HATpHs, pocdaT KaabIus.

[TocrosinHas ABoraapo. KonnuectBo BemectBa. Monb. MosipHast macca.

Kparnbie e1MHUIBI U3MEPEHUS KOJIMYECTBA BEMIECTBA — MUJUIUMOJIb U KUJIO-
MOJIb, MUJUITUMOJISIPHAS. M KWJIOMOJISIPHAsI MacChl BEILIECTBA.

PacuyéTel ¢ MCIOJB30BAHUEM IOHATHNA «KOJIMYECTBO BELIECTBA», «MOJIAIpHAs
Macca», «IIOCTOSIHHAsA ABOTAIpO».

3akoH ABoragpo. MomisipHblil 00bEM ra3000pa3HbIX BemlecTB. OTHOCUTENIbHAS
IJIOTHOCTB T'a3a IO APYyroMy rasy.

Kparable enuHHLBI U3MEPEHUS — MWUIMMOJSPHBIA W KUJIOMOJIAPHBIN
00BEMBI ra3000pa3HBIX BEIIECTB.

PacyéTpl ¢ MCHOJB30BaHUEM MOHATUNA «KOJMYECTBO BEIIECTBA», «MOJSpPHAs
Macca», «MOJISIPHBIA OOBEM Ta30B», «UUCIO ABOTaIpO».

I'mapocdepa. KpyroBopor Boasl B mpupoje. Puznyueckue U XUMHUYECKHUE
CBOMCTBA BOJBI: B3aUMOJCHCTBUE C OKCUIAMH.

OcHoBaHus, uxX cocraB. PacTBOpUMOCTH OCHOBaHMU B Boje. M3meHeHue
OKpAaCK{ UHAUKATOPOB B LIEIOYHOM cpene. [IpencraBurenu menoden: ruipoKCUIbI
HaTpus, KK U KaJIbLIHS.

PactBopureins u pactBopéHHOE BemecTBo. PactBopsl. PacTtBopenue. ['napartsr.
MaccoBas 105151 pacTBOPEHHOTO BelecTBa. Pacu€Thl, CBSI3aHHBIE C UCIIOJIB30BAaHUEM
MOHATHS «MACCOBAs OJIsI PACTBOPEHHOTO BEILIECTBAY.

JleMmoHCcTpauumn

* OnpenesieHne CONEPKAHUS KUCIOPOIa B BO3IYXE.

e [losyyeHue KuCIOpoaa pasiIoKEHHWEM IEpMaHTraHaTa Kajlvs U IEPOKCHIA
BOJOPO/JA.

* CoOupaHue Kucaopoaa METOJOM BBITECHEHHS BO3yXa U BOJBI.

* PacniozHaBaHHME KUCIIOPOJA.

* ['openue maruus, xenesa, yris, cepsl U pocopa B KUCIOPOJE.

 Konnekus OKCuIoB.

* [Tonyuenue, cobupanue 1 pacro3HaBaHHE BOJOPOIA.

* ['openne Bogoposa.

* Bzaumoseiicteue Bojiopoaa ¢ okcuaom meau(Il).

* Kosekuust MUHEpadbHbIX KUCIIOT.

* [IpaBuiio pa3daBieHHst CEpHON KUCTIOTHI.

» Komiekiusg colen.

* TabGnuiia pacTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE.



* HexoTopsle MeTauibl, HEMETAIUIBI U COCAMHEHMS ¢ KOJIMYECTBOM BELIECTBA,
paBHBIM | MOJIb.

* Monenbs MOJSIpHOTO 00BbEMa ra3000pa3HBIX BEIIECTB.

* Koyutekyst 0CHOBaHMM.

JlabopaTopHbIe ONbITHI

* [ITomyTHEHHE N3BECTKOBOM BOABI ITPU MTPOIYCKAHUM YTJIIEKHUCIIOrO rasa.

* [losryuenue BOgopoa B3aMMOAEHCTBUEM LIUHKA C COJISTHOU KHUCIIOTOM.

* Pacio3HaBaHue KHUCIIOT C IOMOIIBIO MHIUKATOPOB.

* I3MeHeHne OKpacKy MHIMKATOPOB B IIEJIOYHOM CpeJie.

* O3HaKOMJIEHUE C [pernapaTaMyd JOMAIIHEHd WM UIKOJBHOW AaNlTEeuKH:
pacTBOpaMu MEPOKCHIa BOAOPOA, CIMPTOBOM HACTOMKHU HO/IA, aMMHAKA.

IIpakTHyeckune padoThl

4. [Tosryuenue, cobnpanue 1 pacio3HaBaHUE KUCIOPO/aA.
S. [Tosrydenue, cobrpanue 1 pacrio3HaBaHUE BOAOPOJA.
6. [IpuroroBnenue pacrBopa C  3aJaHHOM  MacCoOBOM  JOJIEU

PacTBOPEHHOI'O BELIECTBA.

OcHnoeHble Knaccvl HeOP2AHUYECKUX COCOUHEHUTL

O6oOmenne cBeaeHUM 00 OKcuaax, WX KiacCu(UKalUM, Ha3BaHUSIX U
cBoicTBax. CriocoObl MOTYUYEHUS] OKCUIOB.

OcHoBaHusl, UX Kiaccu(ukaius, Ha3BaHUS M CBOWCTBa. B3aumopeiicTBue ¢
KHCJIOTAMH, KHCIOTHBIMH OKCHUJAMH M COJISIMH. Pa3lioxkeHue HEepacTBOPUMBIX
ocHoBaHMM. CrIOCOOBI MOTYUYEHUsI OCHOBaHUM.

Kucnotel, ux knaccudukanus u Hazpanus. OOIIMEe XUMUYECKHUE CBOMCTBA
KUCJIOT. B3auMopnelcTBue KHUCIOT € MeTaulaMu. OJEKTPOXUMHUYECKUU Pl
HaNpsDKEHUM METaUIoB. B3anMoAencTBHE KHUCIOT € OKCUIAAMH METAaJUIOB.
B3auMopnelcTBUE KMCIOT C OCHOBAaHUSIMA — PEAKUMS HEUTpaav3aluH.
BzaumopeiictBue  kucior ¢ coigsMu. [lodyueHue — OECKHUCIOPOIHBIX U
KHUCJIOPOJICOJICPKAIINX KUCIIOT.

Conu, ux kiaccudukainusa 1 cBoicTBa. BzanumoelicTBue cojiel ¢ MeTaauiamu,
O0COOCHHOCTH 3THUX peakiuii. B3auMoelicTBre coyieil ¢ COMsIMH.

['eneTnueckue psapl MeTala U HemeTawia. ['eHeTnueckass CBSI3b MEXIY
KJIacCaMU HEOPTaHUYECKUX BEILIECTB.

JlaGopaTopHble ONBITHI

* B3anMo1ecTBHE OKCUA KaJIbIMsI C BOJIOM.

* [IomyTHEHHE U3BECTKOBOM BOJBI.

* Peakius HeWTpaau3alumu.

* [Tonnyuenue ruapokcuaa meau(Il) u ero B3aumMoaeiicTBHE C KUCTOTOM.
* Paznoxenue ruapokcuaa meau(ll) mpu narpeBanum.

* B3aumogeicTBHE KMCIOT C MeTaJJIaMH.

* B3aumogeicTBuEe KMCIOT C COJISIMHU.

* O3HaKOMJIEHHE C KOJUIEKIIUEN COJIEH.

* Bzaumoneiictue cynbdara meau(Il) ¢ xenezom.
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* B3zaumoeiicTBue cojieil ¢ COJISIMHU.
* ['eHeTHUECKAs CBSI3b MEXKTY KJIACCAMU HEOPTAaHUYECKUX BEUIECTB HA TPUMEPE
COECIVMHCHUU MEIH.

IIpakTnueckue padboThl
1. Peliennie 3KCIEpUMEHTAIBHBIX 3a/ad Mo TeMe «OCHOBHBIEC KIIACChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoouueckuil 3aKoOH U nePUOOUUECKAA CUCHEMA XUMUYECKUX
anemenmos /]. H. Menoeneesa.
Cmpoenue amoma

EcrecTBeHHBIE cemMElWCTBA  XMMHUYECKHMX  JJIEMEHTOB: WIEJTOYHBIE U
HIEJIOYHO3EMENBHBIE METaJUIbl, TaJOreHbl, HWHEPTHbIE (OJAaropoAHbIE) Tras3bl.
AmMPoTtepHOCTb. AMPOTEPHBIE OKCUABI U THAPOKCU L. KOMILTEKCHBIE COJIH.

OtkpeiTe [[. . MeHaeneeBbIM NMEPUOAUYECKOTO 3aKOHA M CO3[aHHE UM
MEPUOINYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB.

ATtoMbl Kak ¢opma CYIIECTBOBAHHUSI XMMHYECKHUX 3JEMEHTOB. (OCHOBHBIC
CBEJICHUs O CTPOCHUU aTOMOB. JlOKa3aTenbCTBa CIIOKHOCTH CTPOEHHSI aTOMOB.
Omnsitel Pezepdopaa. [InanerapHas Mosienb CTpOCHHUS aToMa.

CocTtaB aTOMHBIX S€P: NPOTOHBI, HEUTPOHBI. OTHOCUTENBHASI ATOMHAS MacCa.
B3auMOCBs3b MOHATUN «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI Macca.

Mukpomup. OnekTpoHbl. CTpoeHHE »BJIEKTPOHHBIX YPOBHEH aTOMOB
XUMHYECKUX 2JIeMEeHTOB 1—20. [ToHATHE 0 3aBEpIIEHHOM AJIEKTPOHHOM YpPOBHE.

N3oTonbl. Du3znuecknil CMBICT CHUMBOJIMKH TMEPHUOJIUYECKON CHCTEMBI.
CoBpemenHas (OpMYyJIMPOBKA MEPUOIUUYECKOTO 3akoHa. 3MEHEHHs CBOWCTB
AJIEMEHTOB B MEPUOJIAX U TPyNIax Kak GyHKIUS CTPOCHUS AIEKTPOHHBIX 000JI0UYEK
aTOMOB.

XapakTepuCTUKa DJJIEMEHTA-METAJla M J3JEMEHTa-HEMEeTalyla MO0  HUX
MOJIO)KEHUID B TIEPUOJUYECKOM CHUCTEME XUMHYeCKuX anemeHtoB J[. U.
Meunneneesna.

JlemoHcTpanuu

* Paznuunbie ¢hopmbl TaOJIHIL TEPUOTUUECKON CUCTEMBI.

* MoaenupoBanne noctpoeHus nepuoauueckon cucremsl . 1. Menaeneena.

* Mojienu aToMOB XUMHUYECKUX 3JIEMEHTOB.

* Mopenu aToMOB 3JIEMEHTOB 1—3-T0 TIepUOI0B.

JlaGopaTopHbIie ONBITHI

* [TosryyeHue aMpoTEpHOro TUIPOKCUIA U UCCIICIOBAHKUE €TI0 CBOWCTB.

Xumuueckas ceazv. OKucaumebHo-60CCMAHOBUMENbHBIE PEAKUUU

Nonnast xumuueckas cBsi3b. MOHBI, 00pa3oBaHHBIE aTOMaMH META/UIOB U

HeMeTauioB. Cxembl 00pa3oBaHUsI MOHHOW CBSI3M JJI1 OWHAPHBIX COCIMHEHUH.
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HonHble KpucCTaUIMUECKHE PEHIETKH U (DU3MYECKHUE CBOMCTBA BEIIECTB C ATUM
TunoM pemérok. [loustue o GopMynbHOMN eIUHUIIE BEIIECTRA.

KoBasieHTHass xumudeckas CBsi3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

[lonstue o BamenTtHOoCcTH. KoBaneHTHass HenosdsipHass CBA3b. (CXeMbl
00pa30BaHMsI KOBAJICHTHOW CBSI3U JJIsi OMHAPHBIX COeTUHEHHUI. MOJIeKyJIsIpHbIE U
ATOMHBIE KPUCTAJUIMYECKHUE PEIIETKU U CBOMCTBA BELIECTB C ’TUM TUIIOM PELIETOK.

ONeKTpoOTpUIATENbHOCTh. Psin  anmekTpooTpunarensHocTH. KoBaneHTHas
noyisipHas Xumuueckas cBs3b. Jumonab. CxeMbl 00pa3oBaHUsi KOBAJICHTHOU
MOJIIPHOM CBSI3M Il  OMHApHBIX COeAUMHEHUH. MoJeKynsipHble W aTOMHbIE
KPUCTALUTNYECKUE PEMIETKH U CBOMCTBA BEIIECTB C ’TUM THUIIOM PELIETOK.

Merannuyeckass XMMHYECKas CBSI3b M METAJUIMYECKas KpUCTAIUINYECKas
peImETKA.

CBolicTBa BEIIECTB C 3TUM THUIIOM pelETOK. EnuHas nmpuposa XMMHUYECKUX
cBa3en. Crenenb okucneHns. CpaBHEHHE CTEIIEHU OKUCIIEHUS U BaleHTHOCTH. [Ipa-

BUJIA pacuéTa CTENEeHEH OKUCIEHUS 10 (POopMyJiaM XUMUYECKUX COCTUHEHUN.

OKMCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. OmnpeneseHue  CTeneHen
OKHUCJIEHHS JUJISl 3JIEMEHTOB, OOpa3yroNIMX BELIECTBAa pa3HbIX KiaccoB. Peakiumn
MOHHOTO OOMEHA M OKHUCIUTEIbHO-BOCCTAHOBHUTEINbHbBIE peakuu. OKUCIUTENb U
BOCCTAHOBUTENb, OKHUCIEHHE W BOccTaHoBieHUE. (COCTaBlIeHUE YpaBHEHUU
OKHUCJIUTENIbHO- BOCCTAHOBHUTEINIBHBIX PEAKIIMI METOJOM JIEKTPOHHOTO OajaHca.

JlemoHcTpanuu

* BuneopparmenTsl u cnaiasl «MloHHas XUMUYecKas CBS3bY.

* Koseknyst BemecTB ¢ HOHHOM XUMHYECKOU CBS3BIO.

* Moenu HOHHBIX KPUCTAJUIMYECKUX PELIETOK.

* BuneodparmenTsl u ciaiiapl «KoBajneHTHas XUMHUECKas CBSI3bY.

* Kosutekius BEecTs MOJIEKYJIIPHOTO U aTOMHOI'O CTPOEHHS.

* Mozenu MONEKYISAPHBIX U AaTOMHBIX KPUCTAIIMYECKUX PEIIETOK.

* BuaeodparmenTsl u cnaiifpl «MeTammueckas XuMUYecKas CBSI3bY.

» Konnekusa « MeTauibl ¥ CIIJIaBbD).

* BzaumopeiicTBre IUHKA C CEpOM, COJISTHOM KUCIoToM, XmopuaoM meau(1l).

* ['openue maruus.

* BzaumoaencTere XJI0pHOU U CEPOBOJOPOIHOM BOBI.

JlabopaTopHbIe ONBITHI

* I3roroBiieHne MOJ1eNI, WILTFOCTPUPYIOIIEH CBOMCTBA METAIUINYECKON CBSI3H.

9KJIACC
Iloemopenue u 0606uwienue ceedenuil no Kypey 8 knacca

bunapubie coenuHeHus. OKCHABI coleo0pasyrolme U HecojieoOpasyromue.
['mapokcuapl: OCHOBaHHS, aM(OTEpHBIC THIPOKCHIBI, KHCIOPOICOACPKAITNE
KHCITOTBI. CpeiHue, KUCIbIe, OCHOBHBIC M KOMILJIEKCHBIC COJIH.

O06oOmeHre CcBeIeHUM O XUMUYeCKuX peaknusx. Kiaccuduxanus
XUMUYECKUX PEAKIUH 10 Pa3IMYHBIM IIPU3HAKAM: COCTaBY M YHCITy PearupyroImx
U 00pa3yrolmxcsi BEHIEeCTB, TEIJIOBOMY 3(P(deKTy, 0O0paTUMOCTH, U3MEHEHHIO
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CTENIEHEH OKUCICHUS JJIEMEHTOB, OOpa3yloIUX pearupyrolne BeEIecTBa,
arperaTHOMY CO- CTOSIHUIO PEarupyIolnX BEIIECTB, HCIIOJIb30BAHNUIO KaTaau3aTopa.

[loHATHE O CKOpPOCTM XMMHMUYECKOM peakuuu. Daxropsl, BIMAOIIME Ha
CKOPOCTh XMMHYECKHX pPEakUMi: NpUpOJa PpEarupyrollnx BELIECTB, HX
KOHIIEHTpALUs, TEMIIEPATYPa, INTOLIaAb CONPUKOCHOBEHUS, HUIMYNE KaTAJIN3aTOPA.
Karanus.

JleMoHCTpaIuA

* O3HaKOMJIEHUE C KOJUIEKIIMSIMU METAJNIOB M HEMETAJIIOB.

* O3HaKOMJICHUE C KOJUIEKIIMSIMU OKCUIOB, KUCIIOT U COJIEH.

* 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW PEaKIHMHU OT MPUPOJBI Pearnpyromux
BEIIECTB.

*3aBUCHUMOCTh  CKOPOCTH XMMHYECKOM pEakuuud OT KOHLEHTpauuu
pearupyromux BeIecTB.

*3aBUCUMOCTh  CKOPOCTH  XUMHUYECKOHM  peakuud  OT  IUJIOLIaau
CONPUKOCHOBEHHUSI pEarupyIOIINX BEUIECTB (KUIALIUN CIOM).

*3aBUCUMOCTh  CKOPOCTH  XUMHUYECKOM peakluuh OT  TeMIIepaTypbl
pearupyromux BeIecTB.

JlabopaTopHbIe ONbITHI

* BzaumoieiicTBue aMmMuaKka U XJaopoBOA0PO/Ia.

* Peakius HEWTpaIu3alum.

» Habmoaenue termoBoro 3dekra peakiiu HenTpan3alui.

* BzaumoaeiictBrue cepHoi KUCIOTHI ¢ okcuaoM meau(1l).

* Paznmosxenune repokcuaa BOI0OPOo/Ia ¢ MOMOIIBIO KaTajia3bl KapToders.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIMH OT MPUPOJIbl Pearupyrommx
BEILIECTB HA IIPUMEPE B3aUMO/ICHCTBUSI PACTBOPOB THOCYJIb(aTa HATPUS U XJIOpUJIa
Oapusi, THOCYJIb(DaTa HATPUS U COJISTHOM KUCIIOTHI.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMU OT MIPUPOIbI METAIIOB MIPU UX
B3aMMOJICHCTBUHU C COJISTHOM KHUCIIOTOM.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIMy OT MPUPOJbI KUCIOT MPHU UX
B3aMMOJICCTBHH C KEJIC30M.

* 3aBUCUMOCTb CKOPOCTH XMUMHUYECKON PEAKIIMU OT TEMIIEPATYPHI.

* 3aBHUCUMOCTb CKOPOCTH XMMHUYECKON PeaKIuy OT KOHIIEHTPAIUH.

* 3aBHCUMOCTh CKOPOCTH XMUMHUYECKON peaKkIiuy OT TUIONIaJAN CONMPUKOCHOBE-
HUSI pearupyrouux BeuecTB.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peakIuy OT KaTajanu3aTopa.

Xumuyeckue peakxuyuu 6 pacmeopax 3,1eKmpoaumoe
[Tonatre 00  DICKTPOIUTHUYECKOW  JUCCOLMAIMU.  DJIEKTPOJUTHI U
HEJJICKTPOIUTHL. MeEXaHu3M  JIHCCOLMALMN  DJIEKTPOJUTOB C  PA3JIUYHBIM
xapakTtepoM CBsi3U. CTENneHb JJIEKTPOJUTHYECKOW aucconuanuu. CuiabHbIE H
ci1a0bIe SJIEKTPOIUTHI.
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OCHOBHBIE  TIOJIOKEHHSI TEOPUU  DJIEKTPOJUTHYECKOM  JTHCCOLMALUU.
Knaccudukanus noHOB W WX cBoWcTBAa. KHCIOTHI, OCHOBaHUS W COJNM Kak
AIEKTPOJIUTHL.

Wx xnaccudukamms 1 TUCCOIAITA.

OO0mue XUMHYECKHE CBOWMCTBA KHCIOT: M3MEHEHHE OKPACKW HHIMKATOPOB,
B3aMMO/ICHCTBUE C METa/NIaMH, OKCUJIaMH U THUAPOKCUIAMU METAIOB U COJISIMHU.
Monekynsipable M UOHHBIE (TIOJIHBIE W COKPAIIEHHBIE) YpaBHEHUSI PEAKIIUM.
XUMHUYECKUM CMBICI COKPAIIEHHBIX YPaBHEHHUU. Y CIIOBUS IPOTEKAHUs PEaKUUU
MEK]Ty DJIEKTPOJINTAMHU 10 KOHIIA. Pl aKTHBHOCTH METAJIJIOB.

OO0mue XUMUYECKHE CBOMCTBA WIEIOYEH: B3aMMOJICUCTBHE C KHCIOTaMH,
OKCUJaMU HEMETaJJIOB, coyisiMU. OOIMe XMMHUYECKHE CBOWCTBA HEPACTBOPUMBIX
OCHOBAHUI: B3aMMOJICIICTBHE C KUCIIOTaMU, Pa3JI0KEHUE MTPU HArPEBAHUH.

OO01m1e XUMHUYECKUE CBOMCTBA CPETHUX COJICH: B3aMMOJICHCTBHE C KHUCIIOTaMH,
IEJI0YaMH, COJIIMU U MeTayuiaMu. B3auMoIeCTBUE KUCIBIX COJIEH CO MICIIOYaMHM.

['uaponu3 kak 0OMEHHOE B3auMOJIEUCTBUE coyieil ¢ Boaou. ['maponus conu
CUJILHOTO OCHOBAHHUS U CJIa00W KUCIOTHI. ['Maponau3 conu cnaboro OCHOBaHUS U
CUJILHOM KHCJIOTHI. Bogopoauelil mokazatens (pH).

CBolCTBa KHUCJIOT, OCHOBAaHMH, OKCHJAOB U COJE€A B CBETE TEOPHUHU
ANEKTPOJIMTUYECKON  JUCCOIMALIMM U TPEJACTABICHUN 00 OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUSIX.

JlemoHcTpanuu

* lcnipiTaHuE BEIIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJHOCTD.

* 3aBUCUMOCTbD 3JIEKTPOIIPOBOAHOCTH YKCYCHOM KHUCIIOTHI OT KOHIIEHTPAIUU.

* JIBU>KE€HUE OKPALIEHHBIX MOHOB B AJIEKTPUUYECKOM MOJIE.

* OnpeiesieHne XapaKkTepa cpelibl B pacCTBOpax COJICH.

JlaGopaTopHble ONBITHI

* [luccoumariusi caabbixX 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHON KUCIIOTHI.

* I3MeHeHne OKpacKu MHIUKATOPOB B KUCIOTHOM cpelie.

* Peakiust HelTpanu3aiuu pacTBOpa MIEN0YH pa3IUIHBIMU KUCIOTAMH.

* [Tomyuenue ruapokcuaa meau(ll) m ero B3auMojelcTBUE C pa3IUYHBIMU
KUCJIOTaMH.

* B3aumopeicTBre CUIbHBIX KUCIOT ¢ okcuaoM meau(1l).

* BzauMogeiicTBre KMCIOT ¢ METAJJIAaMHU.

» KauecTBeHHas peaxius Ha KapOOHAT-UOH.

* [lonmyuenue cTyHs KpEMHUEBOU KUCIIOTHI.

» KauecTBeHHas1 peakiys Ha XJIOPHU/I- WU CYIb()aT-HOHBI.

* I3MeHeHnEe OKpacKU MHUKATOPOB B IIEJIIOYHOM Cpelie.

* BzanmonencTBue menouen ¢ yrieKUCIbIM Ta30M.

» KauecTBeHHas1 peakiusi Ha KAaTHOH aMMOHHUS.

* [Tonmyuenue ruapokcuaa meau(Il) u ero paznoxenue.

* B3aumopeiictBue kKapOOHATOB C KUCIOTAMHU.

* [Tonryuenue ruapokcuaa sxemnesa(lll).

 B3aumopeiictBue xene3a ¢ pactBopom cyibpara meau(Il).

IIpakTueckune padoTbl
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1. Pelienrie sKCrepuMEHTAIBHBIX 3aJ1ad MO TeMe «DJICKTPOJIUTUYECKas
JTUCCOLIAAIIHSY .

Hememannwl u ux coeounenus

CrpoeHrie aTOMOB HEMETAJUIOB U UX MOJIOKEHUE B IEPUOTHUECKON CUCTEME.

Psan snexkrpoorpunarensHocT. Kpuctaimmmueckue peméTkn HEMETaUIOB —
IpOCThIX BemecTB. Pusznyeckue CBOWCTBA HeMeTauioB. OOmIMe XUMHUYECKUE
CBOMCTBA HEMETAIIJIOB: OKUCIIUTEIIBHBIE U BOCCTAHOBUTEIIbHBIE.

["anoreHsl, CTpOEHHE MX ATOMOB M MOJIEKYJl. DU3NYECKHE U XUMUYECKHUE
CBOMCTBA TAJIOT€HOB. 3aKOHOMEPHOCTM HW3MEHEHHUS CBOWCTB TaJIOTEHOB B
3aBUCHUMOCTH OT HX IOJOXKEHHUS B Iepuoanyeckoil cucreme. HaxoxneHue
raJIOTEHOB B MPUPOJAE U UX MOJy4YeHHE. buonornyeckoe 3HauyeHue U MPUMEHEHUE
raJIOTE€HOB.

["amoreHoBOAOPOABI U COOTBETCTBYIOIINE UM KUCIIOTHL: TUIABUKOBAS, COJISTHAS,
OpOMOBOIOPOHAsA, MOJI0BOAOpOoaHAaA. ['amorenuapl. KauecTBeHHbIE peakuuu Ha
rajoreHuI-uoHsl. [[puMeHeHne coeTMHEHN TAJIOTEHOB.

Oo6mas xapakrepuctuka sneMeHToB VIA-rpynmsl. Cepa B mpupone u eé
NoJIydeHHue. AJUIOTPONHbIE MOJIU(UKAIMU CEepbl U HX CBOMCTBA. XHMHYECKUE
CBOMCTBA CEPBI U €€ MPUMEHEHNE.

CepoBoIOpOJ: CTPOCHHUE MOJEKYJbI, (PU3HMUYECKUE U XMMHUYECKUE CBOMCTBA,
nosyuyeHue M 3HaueHue. CepoBogopoaHas kuciota. Cynbpuiabl U UX 3HAUYCHHUE.
JlromuHODOPHI.

Oxcup cepsl(IV), ceprucras kucinora, cynbdursl. KauecTBeHHas peakius Ha
CyJb(DUT-HOH.

Oxcun cepsi( V1), cepnas kucnota, cyibbarel. Kpucrammoruaparsl.

CepHast KUCTIOTa KaK CUJIbHBIN 31eKTposuT. CBOMCTBA pa30aBIeHHON CEepHOM
KHUCJIOTBI KaK TUITMYHOW KHCIIOTBI: B3aWUMOJECUCTBUE C METAJUIAMH, OCHOBHBIMHU H
aM(pOTEpHBIMUA OKCUIAMU, OCHOBAaHUSAMH U aM()POTEPHBIMU TMAPOKCUIAMU, COJISIMH.
KauecTBeHHas peakius Ha CyJb(}aT-uoH.

OO011ast xapakTepucTUKa 3J1eMEeHTOB VA-Tpynmnbl. A30T, CTPOCHHE €ro aToMa U
MoJieKysibl. DU3NUECKHE U XMMHUYECKHE CBOWCTBA MU MPUMEHEHHE a30Ta. A30T B
PUPOE U ero OUOIOruYecKas poJib.

AMMMaK, CTPOEHUE MOJIEKYJIbI U (U3HUECKHE CBOICTBA. AMMHayHas BOAa,
HAIIATBIPHBIM  COUPT, TUAPAT aMMuaka. J(OHOPHO-aKLENTOPHBIM MEXaHU3M
oOpa3oBaHMsI CBSI3U B KaTHOHE aMMOHMsI. BoccTaHOBUTENbHBIE CBOMCTBA aMMHUAKa.
Conu amMmmoHMs M UX TpuMeHeHue. KauecTBeHHas: peakiysi HA KAaTHOH aMMOHHS.

Oxcuapl a3oTa: HecoaeoOpas3yrolue M KUCIOTHBIE. A30THCTasl KUCIOTa U
HUTPUTHL. A30THasI KHCIIOTA, €€ MOJyYEHUE U cBoiicTBa. HUTpaThI.

®ochop, crpoenune aroma u amiorponus. Dochunasl. Dochun. Oxcun
dbocdhopa(V) u bochopnas (oprodochopnas) kuciora. Docdarsl.

OO6mast xapakTepucTuka 3JeMeHTOB [VA-rpynmbl: 0COOEHHOCTH CTPOEHUS
aTOMOB, MPOCTBIX BEUIECTB W COEAUHEHWW B 3aBUCHUMOCTH OT ITOJIOKECHHS
AIIEMEHTOB
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B MEPUOJMYECKON cucTeMe. YIIepod. AJIOTPONHbIE MOAM(PUKALMY: aiaMa3s,
rpadgutr. AmopdHBIN yriepoa: caxa, aKTUBHPOBAHHBIA yTodb. AJICOpOLHS.
XUMUYECKUE CBOMCTBA yriepoaa. KokcoXuMuUYecKoe IpPOU3BOACTBO M €r0
npoaykuusa. Kapoumasl.

Oxkcup yrinepoaa(ll): crpoenue moiiekysbl, MOaydeHUEe U cBoiicTBa. Okcua
yriepoaa(IV): crpoeHue MoJIeKyJibl, TOJTYYEHHE U CBOMCTBA. YTOJbHAsI KHUCIOTA.
Conu yroiapHOM KHCIIOTHI: KapOOHATHI ¥ THAPOKAPOOHATHL. TeXHUYecKas U MUIIEBast
coJa.

Oprannueckast XuMHusl. Y TJIIEBOJLOPOIBI.

Metan, 3TaH M IpolaH Kak MpefesibHble (HACBILICHHBIE) YTJIEBOIOPOABI.
OTuleH M aueTWIEeH KaK HeIpeneiabHble (HEHACBIIEHHBIE) YIJIEBOAOPOIBI.
Crpykrypable  ¢opMmynsl  BemecTB. ['opeHue  yrieBoaoponoB. Peakuuu
JETUIPUPOBAHUS IPEIEIbHBIX YTIEBOAOPOIOB.

CnupTel. DTUIIOBBIN CIUPT, €70 MOTYYEHUE, IPUMEHEHHE U (PU3HOJIOTHYECKOE
nerctBue. TpEXaTOMHBIM CIUPT TVIMLEPHUH. Y KCYCHAsI KMCIIOTA KaK IPEICTABUTEID
KapOOHOBBIX KUCJOT.

Kpemnuii: ctpoenne aroMa 1 HaxoxkaeHue B npupoae. CUIMuuabl U CAJIaH.

CaoiictBa kpemuus. Oxcun kpemausi(IV). KpemuueBas kuciaota u €€ cou.

[IponsBonacTBo CTeKJIa MU ILEMEHTa. IIpogykuust ~ CHJIMKAaTHOU
MPOMBIILJICHHOCTH: ONITHYECKOE BOJIOKHO, KepaMuka, dhapdop, dpasuc. Ontudyeckoe
BOJIOKHO.

Hemeramnsl B npupone. @pakiuoHHAs IEPETOHKA JKUJIKOIO BO3QyXa Kak
croco0 ModxydeHHsl KUciaopoaa, a3ota u aprosa. Ilomydenue docdopa, kpemHus,
XJIOpa, HoJa. DNEKTPOJIU3 paCTBOPOB.

[Tonmy4yeHue cepHOW KHUCIOTBL: CBIPbE, XMMHU3M, TEXHOJOTMYECKas CXEMa,
METOJ KMIISILIEro CJ0s, MPUHIMIIBI TEII000MEeHa, MPOTUBOTOKA U LUPKYJISALHH.
OneymM. [Ipon3BoACTBO aMMuaKa: ChIpbE, XMMU3M, TEXHOJIOTMYECKAs CXeMa.

JleMmoHCcTpauumn

» Konneximsa HeEMeTalIoB.

*Moaenun  KpUCTAUIMYECKUX  PEMIETOK  HEMETAJUIOB:  aTOMHBIE WU
MOJIEKYJISIPDHBIE.

* O30HATOP U MPUHLHUIIBI €70 PaOOTHI.

* ['opeHne HEMeTalNIOB — IIPOCTBIX BEIIECTB: cephl, docdopa, ApeBECHOTO
YIJISL.

» O0Opas3Iibl TAIOTEHOB — MPOCTHIX BEIIECTB.

* B3anmoiencTBUE TaJOTEHOB ¢ METAJUIAMHU.

* BeiTrecHenue xopa OpoMOM WK MO/1a U3 PACTBOPOB UX COJICH.

 Konekus npupoIHBIX COEIUHEHUN XJI0Pa.

* B3anMOIeNCTBUE CEPBI C METAIUIAMMU.

* ['opeHue cepol B KUCIOPOJIE.

* Komnekuust cynbGuaHbIX py.

» KauecTBeHHas1 peakiius Ha CyIb(UI-UOH.

» ObOecIBeurBaHUE OKPAIIEHHBIX TKAHEW CEPHUCTHIM Ta30M.
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* B3anMo1IeICTBUE KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOThI C MEBIO.

* OOyriMBaHHE OPraHWYECKUX BEHIECTB KOHIEHTPUPOBAHHON  CEpHOM
KHUCJIOTOM.

* lnarpamma «CocTaB BO3ayXay.

* Buneodpparments u cnaiipl «IItnusn 6a3apei».

* [Tonyuenue, cobupanue u pacro3HaBaHUE aMMHAKa.

* Paznoxenne bmxpomaTa aMMOHHS.

* B3anMmoencTBue KOHIEHTPUPOBAHHONW a30THOU KUCIIOTHI C MEJIBIO.

* ['openue 4€pHOro nopoxa.

* PaznoxxeHne HATpaTa Kainusl U TOPEHHUE B HEM JPEBECHOTO YTOJIbKA.

» OOpas1el NPUPOIHBIX coenHEeHHH docdopa.

* ['openue dochopa Ha BO3ayxe U B KUCIOPO/IE.

* [Tonyuenue 6enoro gochopa u UCHbITAHUE ETO CBOHCTB.

* Kommnekuust «O06pa3ipl NPpUPOIHBIX COEAMHEHUHN YIIEPOIay.

e [Toptper H. 1. 3enunckoro. [lornomenne pacTBOPEHHBIX BEMIECTB UM Fa30B
AKTUBUPOBAHHBIM YTJIEM.

* YCTpOMCTBO NPOTUBOra3a.

* Mozenu MOJEKYJ METaHa, dTaHa, STUJICHA U alleTUIICHA.

* B3aumopeiicTBrue 3tuieHa ¢ OpOMHOM BOJOM M pPacTBOPOM IepMaHraHaTa
KaJIusl.

» O01IMe XMMHUYECKUE CBOMCTBA KUCIOT HA MMPUMEPE YKCYCHOM KUCIIOTHI.

* KauecTBeHHas peakiusi HA MHOTOATOMHBIE CIIUPTHI.

* Komnekuus «O6pasipl NPUPOIHBIX COSTUHEHUN KPEMHUS.

* KoJutekus cTekna, KEpaMuKH, IEMEHTA U U3JIEITUNA U3 HUX.

 Konekus npoIyKuyMyu CUIMKATHOM ITPOMBILIIIIEHHOCTH.

* Buneodparmentst u cnaiin «IIpou3BOACTBO CTEKIIA U IIEMEHTaY.

 Komteknusa «IIpuponnsie cOeqMHEHNS] HEMETAIIIIOB.

* BuaeodparmenTsl u cnaiifpl «OpakiimoHHas IEPETOHKA KUIKOTO BO3IyXay.

* BuaeodparmenTsl u cnaiinsl «lloydenre Bogopoia, KUCIOPO/ia U rajJoreHOB
ANEKTPOIUTUUECKUM CITOCOOOM.

* Moenu anmaparoB Uil IPOU3BOICTBA CEPHON KHUCIIOTHI.

* Moieib KMIIAIIETO COS.

* Moiesir KOJIOHHBI CHHTE3a aMMHUAaKa.

* Buaeodparments! u cnaiigpl «IIpon3BOACTBO CEPHOM KUCTOTHI.

* Buneodparmentst u cnaiigpl «IIpon3BoaCcTBO aMMUaKay.

* Komtekuus «CoIpb€ 7151 TOTYUYEHHS] CEPHOUM KUCIOTHD.

JlaGopaTopHbIie ONBbITHI

* Pacnio3HaBaHue TralOr€HUA-UOHOB.

» KauecTBeHHBIC peakiny Ha CyIb(aT-UOHBI.

» KauecTBeHHas peakiusi Ha KATHOH aMMOHMSL.

* XUMHUYECKUE CBOMCTBA a30THOM KUCJIOTBI KaK 3JIEKTPOJIUTA.

» KauecTBeHHbIe peakiuu Ha GpocdaT-HoH.

* [Tonmyuenue u cBOMCTBA YIOJIBHOU KUCIIOTHI.

» KauecTBeHHas peakius Ha KapOOHAT-UOH.
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* [IponyckaHue yriekucaoro ra3a uepe3 pacTBOp CUIIMKATa HATPUS.
IIpakTnueckue padboThl

2. N3ydeHne CBOMCTB COJSAHON KUCIOTHI.

3. N3y4deHne CBOMCTB CEPHON KUCIIOTBHI.

4. [lonydeHne aMMuaKa U U3y4E€HHUE €T0 CBOWCTB.

5. [Tomyuenne yraekucnoro rasza. KadecTBeHHass peakuusi Ha

KapOOHAT- NOHBI.

Memannwsl u ux coeOuHenus

[TonoxeHne MeTaaioB B IEPUOJUYECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEHHE aTOMOB U KPUCTAJUIOB METANIOB. MeTainmnueckas CBSI3b
U METAJUIMYEecKass KpUcTauinueckas pemeérka. Ouzndeckue CBOWCTBA METAJUIOB:
3JIEKTPO- M TEIUIONPOBOJHOCTh, OTpa)KaOLasi CIOCOOHOCTh, IIACTUYHOCTb.
YEpHbIE U LIBETHBIE METAJUIBI.

Meramnel Kak BOCCTaHOBUTENHM. OJIEKTPOXMMHYECKHUA pAX HANPSHKECHUU.
B3anmonencTBue METAIOB C HEMETAUIAMHM, OKCUJAMH, KHUCJIOTAMH, COJISIMHU.
AJIFOMUHOTEPMUS.

OOmast xapakrtepucTuka 31eMeHTOB [A-rpynmbl. OKCHIbI W THUIAPOKCHJIBI
HIECTIOYHBIX METAJUIOB, UX IMOJIy4YEHHE, CBOMCTBA, IPUMEHECHUE. BaxkHeumme coym
HIEJI0YHBIX METAJUIOB, HX 3HAYEHUE B IPUPOJE U )KU3HH YEIIOBEKA.

Oo6mast xapaktepuctuka 31eMeHTOB [IA-rpymmbl. OKCUIBI U TUIPOKCHUJIBI
LICJI0OYHO3EMENBHBIX METAJJIOB, HX IIOJIydEeHUE, CBOMCTBA U IPUMEHEHHE.
Baxxnenmme coy EeJ0YH03EMEBHBIX METAJIIIOB, UX 3HAYECHUE B IPUPOJE U )KU3HU
yenoBeka. KapOboHaTel v ruipokapOOHATHI KAJIbIIHSL.

Bpemennas u noctosiHHas xKECTKOCTb BOJbl. CIOCOObI yCTpaHEHU s BPEMEHHOM
weéctrkocTu. CriocoObl ycTpaHEHUs TOCTOSTHHON KECTKOCTH.

CoenvHEHUS AIIOMUHHS B TNpUpoAE. XHMHUYECKHE CBOMCTBA AITOMHHUSL.
OcoOeHHOCTH OKCHJIAa M THAPOKCHAA ATIOMUHHUS KaKk aM(OTEpPHBIX COCIMHEHUH.
Bakneiiime coyy amoMUHUS (XJIOPUA, CyIb(ar).

OcoOeHHOCTH cTpoeHHMs aToma xene3a. XKeneszo B mpupoze. Baxkuelimue py bt
xenesa. [lomyuenne uyryna u cramu. Oxcunbl u ruapokcuast xenesa(ll) u (IID).
Comu xenesza(ll) u (IIT). OOHapy»keHUEe KaTHOHOB *kejie3a B pacTBOpe. 3HAUCHUE
COEeIMHEHNH Kelie3a.

Koppo3us razoBast (XumMuueckast) 1 3JIEKTpOXUMHUYEcKasi. 3a1uTa METaljIoB OT
Koppo3uu. Meraiiel B npupoae. [lonstue o meramnyprun. YU€pHas U UBETHAS
Metaiyprud. [lupomeramnyprusi, TUAPOMETAIUTYPIUs, SJIECKTPOMETAILTYPTHUSL.
Jlomennsiii iporiecc. [lepepaboTka yyryHa B cTaib. DJIEKTPOIU3 PACILUIaABOB.

JleMmoHcTpanuu

* B3auMo1eCTBUE HATPUS, JTUTUSA U KUIbLIHS C BOJOM.

* ['OopeHue HATpUsl, MATHUS U HKEJIE3a B KUCIIOPOJIE.

* Benblika TEpMUTHON CMECH.

* B3auMOIeMCTBME CMECH MOPOIIKOB CEPBI U JKEE3a, IMHKA U CEPBI.
* BzaumoaencTBrue aJlOMUMHUS C KMCJIOTaMU, II€JI0YaMM U BOJIOM.
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* BzaumopeicTBue kele3a U MU € XJIOPOM.

* Bzaumopencrere Mey ¢ KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOW M a30THOU
KUCJIOTOM (pa30aBIeHHOW U KOHIIEHTPUPOBAHHOM ).

* OKpacka IIaMeHu COEIMHEHUAMM IIEIOYHbBIX METAIIIOB.

* OKkpacka IiaMeHu COEIMHEHUAMM IIEJI0YHO3EMEbHBIX METAIIIOB.

* ["amieHue U3BECTU BOJIOM.

 [lomyyenne KECTKOM BOABI B3aMMOJCHUCTBHEM YIVIEKHCIIOIO ras3a C
U3BECTKOBOU BOJOM.

* YcrpaneHue BpeMEHHOM KECTKOCTH KUTISTYCHUEM U I00aBJICHUEM COJIBI.

* YcTpaHeHue NOCTOSSHHON AKECTKOCTHU 100aBICHUEM COJIbI.

* IOHWTBI U IPUHIIMI UX JEUCTBUA (BUIEO(PpArMeHT).

* Koyutekuus npupoaHbIX COEAUHEHUN ATTFOMUHHSL.

* BungeodparmenTs! u cnaiapl «OKCHl aTIOMUHUS U €70 MOJU(DUKAITTN.

* [lonyuenue amM@OTEepHOro TUAPOKCHAA ATOMUHHUS W HUCCIEIOBAHHUE €ro
CBOMCTB.

» Konmneknusa « XuMHYECKUE UCTOYHUKH TOKaY.

* Pe3ynbTarhl JUIMTEIBHOTO SKCIEPUMEHTA MO0 U3YUYEHHIO KOPPO3HH CTAIBHBIX
U3JIeTTUI B 3aBUCUMOCTH OT YCJIOBUI ITPOLIECCOB.

* Boccranosnenue meau u3 okcuaa meau(1l) Bogopoaom.

* BuaeodparmenTsl u cnaiiapl «IIpon3BoACTBO YyryHa U CTAJIN».

* BungeodparmenTs! u cnaiapl «3nenus u3 4yryHa u ctaim.

* Buneodparments! u cnaipl «IIpon3BoICTBO aTFOMUHHUS.

JlaGopaTopHbIe ONBITHI

* BzaumopeiictBue xenesa ¢ pactBopom cyibdara meau(Il).

* [TonmyuyeHune n3BECTKOBOM BOJIBI U OIBITHI C HEW.

* [Tonyuenue rugpokcuaoB xeneza(ll) u (I11).

* KauecTBeHHBIE peaklMKi Ha KATHOHBI JKeJie3a.

IIpakTnyeckune padoTbl

6. JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

7. Pemienne skcriepuMeHTaNnbHBIX 3a4a4 10 TeMe « MeTajutbn).

Xumus u okpyxscarowasn cpeoa

Crpoenue 3emid: siIpo, MaHTHs, 3€MHas Kopa, juTocdepa, rumapocdepa,
atMocepa. Xumuueckuil coctaB 3emud. ['opHble mopoasl. Munepanbsl. Pyabl.
Ocanounsble ropHbsle nopoasl. I1osie3HbIE HCKOTTAaEMBIE.

McTOYHMKN XUMHYECKOTO 3arpsi3HEHHsS OKpy»xKaromied cpenbl. [mobanbHbIe
HKOJIOTUYECKUE TPOOJIEMbl YEJIOBEYECTBA: HapylIeHHE OMOreOXUMHUYECKUX
KPYTrOBOPOTOB XMMUYECKUX 3JIEMEHTOB, MOTEIUICHUE KIMMAaTa, KUCIOTHBIE JOXKIU
u Jip. O30HOBBIE ABIPBI. MexayHapoAHOE COTPYAHHYECTBO B 0OJACTH OXpaHbl
OKpY’Karolel Cpeibl OT XUMUYECKOT0 3arpsi3HEHU. «3eIEHasT XUMUSD).

JdeMoHcTpanuu

* Buneodparments! u cnaiiapl «CTpoeHue 3eMiu U €€ XUMUYECKHUI COCTaBy.
* Koyutekuyss MUHEPAJIOB ¥ TOPHBIX MOPOI.

» Konnekiusa «Pynbl MeTamiony.
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* Buneopparmentsl u cnaiiasl «l'7oOanbHbIE 3KOJIOTMYECKHE MPOOIEMbI
YEJI0BEUECTBAY.
* BuneopparmeHTsI U claipl O CTENEHH SKOJIOTHYECKON YUCTOTHI TOBApa.

JlaGopaTtopHbIE OMBITHI
* I3y4yenue rpanura.

e I3yyeHne  MapKUpOBOK  pPa3jM4HBIX

IMPOJAOBOJILCTBCHHBLIX TOBAPOB.

BHUI0B

TeMaTHyecKoe IJIAHUPOBAHUE KYypca XMMHUHU 8

IMPOMBIIIJICHHBIX u

Ne HaunMmeHoBaHHE TEMBbI Koauuects | KoauyecTBo
n/n 0 YacoB B | 4YacoB B
NPUMEPHOIl | padoyei
nporpaMme | mporpamMmme
1. Pa3nen 1.BBenenne 18 18
2. Pazmen 2. Baxkneitmme mnpencraBurenu | 17 17
HEOPTaHUYECKUX BelecTB. KoanuecTBeHHBIC
OTHOILIEHUS B XHUMUH.
3. Paznen 3. OcHOBHBIE KJlacChl HeOpraHuyeckux | 9 9
COeIMHEHNH
4. Pasmen 4. Ilepwogmueckmii 3akoH o |8 8
[Tepuonnueckas cucTeMa XAMHUYECKUX
anemeHnTtoB J[.MI. MenaeneeBa u CTpoeHUE
aToMma.
Pa3zgen 5. Xumuueckas cBsizb. OKUCIUTENBLHO- | 16 16
5 BOCCTAaHOBHUTEIIHHBIC PEAKIIHUH.
Hroro: 68 68

N3MeHeHnil B KaJeHIapHO-TEMAaTUYECKOM IIJIJAHUPOBAHUU I10 CPABHEHUIO C
aBTOPCKOM ITPOIpaMMOM HET.

Cpok peanuzaiuu paboueil yaeOHON IPOrpaMMbl — OJTMH yU4E€OHBIHN TOI.
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TemaTnueckoe IJIAHUPOBAHME KYypca XUMHH 9 KJj1acca

Ne Ha3zBanue teMbl KoauvecTtBo | KoanuecTBoO
n/n JacoB B JacoB B
NPUMEPHOH padoueit
nporpamMmme nporpamMmme
1. | Beeneuue. Beenenue. Oomas 5 5
XapaKTepUCTHKA XUMHYECKHUX
2JIEMEHTOB
2. I'maBa 1. «XuMuueckue pacTBOPHl B 9 9
IIEAKIIUIX)
3 I'maBa 2. «HemeTamibe» 28 28
I'maBa 3. «MeTamiab» 14 14
4. Tema 3. «Xumus 1 OKpy’Karomasi cpeaa 3 3
I'maa 4. «OO0o00meHNE 3HAHUH II0 7 7
XUMUH 32 KypC OCHOBHOM TITKOJIBD)
7. Hroro 68 68

M3MeHeHn B KAJIEHIApHO-TEMATHYECKOM IUIAHWUPOBAHUM I10 CPABHEHUIO C
aBTOPCKOU MPOTPaMMOM HET.

Cpok peanuzanuu padoueil yaeOHOM mporpaMMbl — OJIMH YYEOHBIN o,

Kaﬂeudapuo-memamultecxoe

njiaanupoeanusn

npunoxcenuem 1 u 2 k oannoit paboueit npozpamme.
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dDopMBbI M CpeaCTBA KOHTPOJIA:

KontpoabHbie padorbl B 8 KJlacce pacnpelesieHbl 10 pasgejaMm
CJIeAYIIIM 00pa3om:

1. Kontponbsnas padota Nel «HauanbHble mOHATHS XUMHI»-1 yac

2. KontponbHas padora Ne2. «BaxHeilue npeacTaBUTENIM HEOPTaHHYECKUX
BemecTB. KonnuecTBeHHbIE OTHOIIEHUS B XUMHUM»-1 dac.

3. Koutponenass pabdora Ne3. «OcHOBHbIE KJacchl HEO3.praHUYeCcKuX
COoeIMHEHUI»-1 "ac

4. KontponbHasa pabota Ned. «I13 u [ICXD .M. MenzaeneeBa u CTpoeHHE
atoMa» U «Ctpoenue BemiecTBa. OKUCIUTETLHO-BOCCTAHOBUTENbHBIC PEAaKIUm».- 1
qac

Ilpakmuueckue padomwt B 8 Kilacce PaclpeIeNICHbI IO pa3aesiaM CIIeAYOIUM
oOpazom:

1 .Ilpaktuueckas padora Nel. «3HaKOMCTBO ¢ J1a0OpaTOPHBIM 00OPYIOBAHUEM.
[IpaBuna TeXHUKHM 0€30MACHOCTH MTPU pabOTEe B XUMUYECKOM KaOUHEeTe».- 1 yac

2.IIpaktuueckas pabora Ne2. AHanu3 nouBkblL.- 1 yac

3.Ilpaktnueckas pabora Ne3. I[lomydyenwe, coOmpaHue ¥ pacIO3HABAHHE
KHciopoa.- 1 gac

4 Ilpaktuueckass pabora Ne 4. Ilomydyenuwe, coOupanue W pacro3HaBaHUE
BoJopoAa.- 1 uac

S.I0paktuueckas pabora Ne5. [IpuroroBiieHrne pacTBOPOB COJIEH € UX 3aJIaHHOM
MaccoBOM JoJiei.- 1 gac

6.[1paktruueckas paborta Ne6. Pemnenne skcriepuMeHTalbHBIX 3a7a4.- 1 gac

Konmponvusie pabomet 6 9 Knacce pacrpefesieHbl IO pas3feiiaM CIASAYIOINHNM
obOpazom:

1. BBenenue — 1 gac

2. XMMUYECKHUE PEeaKIuu B pacTBOpax — 1 gac

3. Hemeramisr — 1 gac

4, Metamnsl- 1 yac

5. UroroBas koHTpoibHas padbota — 1 yac
Ilpakmuueckue padbomot 6 9 Knacce pacupeneieHbl MO paszjieiiaM CIeAYIOINIUM
obpazom:

1. Ilpakmuueckaa padoma Ne 1. «PenieHne SKCIEPUMEHTAIBHBIX 3a7a4 IO
TeMe DJIEKTPOJUTUYECKAs Auccoumanus» - 1 gac

2. IpakTnueckas padora Ne2 «/3yyeHue CBONCTB COJSIHOM KUCJIOTH - | yac
3. Ilpaxkmuueckasa pavoma Ne3: «13ydeHune CBOMCTB CEPHON KUCTOThD. — | yac
4. IIpakTnueckass padora Ne 4 : «[lomydyeHne aMmmuaka M H3yYEHHE €rO
CBOMCTB» - | Hac

5. Ilpakmuueckaa paooma Ne 5. «IlonyueHue yriiekuciioro raza». — 1 gac

6. IIpakTuyeckas padora Ne 6: «’KecTkoCTh BOABI M CITIOCOOBI €€ YCTpaHEHUS»
- 1 gac
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7. IIpakTuueckass padora Ne 7: «PelieHue >KCIEPUMEHTAIBHBIX 3a4ad IO
teme «Metaiuib» - 1 gac

[IpomexxyTouHast arrecTtanusi MPOBOAWTCS B (OpME TECTOB, CaMOCTOSTEIbHBIX,
MPOBEPOUYHBIX pa0OT U XUMHUECKUX AUKTAHTOB (110 10-15 MHH) B KOHIIE JIOTUYECKU

3aKOHYEHHBIX OJIOKOB yueOHOTO MaTepHaa.
YYEBHO-METOJANYECKOE OBECHHEYEHUE

YMK «Xumus. 8 knacc»

1. Tabpuensa O. C. Xumus. 8 kjacc: ydeOHUK i1 00I11eo0pa3oBaTeIbHbIX
opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.:
IIpocsenienue, 2019

2. Tl'abpuensu O. C. Xumusi. Metonuueckoe nmocodue st 8 kiacca yueOHOe
nocobue s oomeoOpazoBaTenbHbix opranuzanuii / O. C. I'abpuensn, U. B.
Axcénona, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019

3. Tlabpuensu O. C. Xumust. COOpHHK 3a71a4 U yIIpaxHEeHUH. 8§ Kiacc: yaeOHoe
nocobue s odbmeodpazoBatenbHbiX opranuzanuit/ O. C. 'abpuensu, 1. B.
Tpuryouak M.: [Ipocsenienue, 2019

VMK «Xumusa, 9 kracc»

1. .Tabpuensan O. C., OctpoymoB U. I'. HactonbHast kaura yuurtens. Xumusi. 9
KI1.: Metoaunueckoe nmocooue. — M.: [Ipoda, 2013.

2. Xumug. 9 xi.: KoHtponbHbie U npoBepouyHbie padboThl K yueOoHuky O. C.
[Mabpuensna «Xumust. 9/ O. C. 'abpuensn, I1. H. bepeskun, A. A. YiakoBa u ap.
— M.: Opoda, 2014 .

3. KoHTponbHble U caMOCTOSITeNIbHBIE paboThl Mo xuMuu K yueOHuky O. C.
I"abpuensna Xumus. 9 / [Tasnosa H.C. — M.: «Ok3amen», 2015.

4. COOpHUK 3aJa4 U ynpaxHeHu# no xumuu Kk yueoHuky O. C. ['aGpuensna
Xumust. 9 / Cepanosa H.J[. — M.: «3Ok3amen», 2013.

5. .I'abpuenssn  O. C., OctpoymoB MH. TI'.M3ywaem xumuto B 9 K.
Junaktnaeckne marepuansl. — M.: bauk mroc, 2014 .

6. .I'abpuenssa O. C., BockoOoiinukoBa H. II. Xumus B Tecrax, 3amadax,
ynpaxHeHusx. 8— 9 k. — M.: JIpoda, 2014 .

23



O6opynoBanne u mnpudOPHI

Ne HaumeHoBaHuA 00bEKTOB U Heo0xoanuMoeK0.,114€eCTBO OcHamenue
n/n cpeacTB MaTepUATbHO- OCHOBHAS Crapuiasimkosia KabuHera
TEXHHYECKOroodecneyeHus IK0JIa
ba3sos. Ipod.
1 2 3 4 5 6

1. BUBJIUOTEYHBIA ®OH/I (KHUTONEYATHASITPOIYKIIAS)

1.1 Cranzmapt OCHOBHOTO 00IIero pi | +
00pa30BaHMsl TOXUMIH

1.2 Cranpapt cpeaHero (ToJIHOro) i +
o011ero 0opa3oBaHus MO0 XUMUHU
(6a30BBIYypPOBEHB)

1.3 Crangapt cpenHero (moIHoro) pi |
00wIero 06pa3oBaHus MO XUMUK +
(npodUIBHBIYPOBEHB)

14 IIpumepHas nporpaMmma OCHOBHOI'O i | *
0011ero o6pa3zoBaHus MOXUMHU

15 IIpumepHas nporpamma CpeHero i | *
(moHOTO) 00IIIEr0 0Opa3oBaHUs HA
6a30BOM YPOBHE NOXUMHUH .

16 [IpumepHas mporpamma cpeaHero pi |
(moHOTO) 00IIIEr0 0Opa3oBaHUs HA +
npodUILHOM YPOBHE MOXHUMHUH

1.7 ABTOpCKHE ITPOTPaMMEI II0 KypcaM I i I
XUMHA

1.8 Y4eOHuk mo xuMun i 8- 9 K +
KJIacCcOB +

1.17 Junaktuueckue MaTepuasl 1o ()]
XUMUH JUIs 8- 9 K1accoB

1.24 COOpHHK KOHTPOJIBHBIX PaboT 1O (] +
XUMUH JUI 8- 9 K1accoB

1.32 Hayunas, Hay4HO-TIOITy IsIpHA, I I I +
UCTOpHYECKasIUTEPaTypa

1.33 CripaBouHbIe TOCOOUS I I I +
(aHUMKIONIEMH, CIIOBapH, COOPHUKU
OCHOBHBIX ()OPMYJI HT.II.)

1.34 MeToIu4ecKHenocoOns ISy YU TEIs pi | P | P | +

2. NEYATHBIENIOCOBUA

21 TabnuIiel pacTBOPUMOCTH i +

2.2 TaOmUIBIXUMUYIECKHXIJIEMEH ji | bl | bl | *
TOB

25 TlopTpeTsiBbIIAOIIUX CSAEATENEH pi | b | b | +
MaTeMaTHKH

3. NHO®OPMAIIMOHHO-KOMMYHUKATUBHBIECPE/ICTBA

3.1 MynbTuMeuitHbIe 00yJaroniue J/m A/ J/M +
MPOTPaMMBI U 3JIEKTPOHHbBIE yueOHbIe
W3/1aHKs 10 OCHOBHBIM pasjiesiam
KypCaxuMuu

4. TEXHUYECKHUE CPEJICTBAOBYUYEHUS

41 MynbTUMEJUIHBIHKOMIIBIOTED i | pi | II +

4.2 Ckanep i | Ji | pi | +
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4.3 IIpuHTEepIa3epHBIIA Ji I I +
4.4 KommpoBanesHeiifammapar pi | pi | P | _
+
45 MynbTUMEANAPOESKTOP i | Ji bl |
4.6 CpencTBaTereKOMMYHUKAIIH pi | pi | b | +
4.7 JuanpoextopumurpadonpoekTop i | i | pi | _
(oBepxa11)
4.8 OkpaH (Ha IITaTHBE UINHABECHOH) i i bl +
5. YUYEBHO-IPAKTUYECKOE U YYEBHO-JIABOPATOPHOEOBOPYJIOBAHUE
5.1 AynuTopHas JOCKa ¢ MarHUTHOM pi | pi | P | +
MTOBEPXHOCTHIO 1 HAOOPOM
NPUCTIOCOOICHHH /TS KPETUICHHS
TaOIHUIL
5.2 Jlocka MarHUTHAs ¢ KOOPAWHATHOM ji | pi | pi | +
CETKOM
53 PeakTuBbI ji | pi | pi | +
5.4 O6opynoBanue Ji | pi | Pl +
5.6 Habopmuaepanos ()] +
6. CIIEHUAJIN3UPOBAHHASI YYEBHASIMEBEJIb
6.1 KommbrorepHbIiicTON i | i | pi | _
6.2 [Ika¢ CeKITMOHHBIHN T XpaHESHU ji | pi | pi | +
000py0BaHus
6.3 [Ika¢ cCeKTMOHHBIHN I XpaHESHU ji | pi | pi | +
JUTEPATyPhl U IEMOHCTPAI[HOHHOTO
o6opynoBanus (C OCTEKICHHON
CpeIHEeHYaCThIO)
6.4 BrrTsixHOM mIKad Ji | pi | pi | +
6.5 CTeHIPKCITO3UITUOHHBII Ji | pi | bl | +
6.6 SAmukuanaxpaHeHAATa0HI Ji | pi | bl | +
6.7 [taTuBaiaTabmui i | pi | pil | +
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woNoTkwWNE

Ha0op xuMH4ecKHX peakTHBOB M 000pyA0BaHuUs 10 npoekTy «Touka pocray»

PeaxkTuBbIl:

Consanas kucioTa- 250 mi
Cepnas xucnota — 250mn
['mapokcun Hatpus — 250 mn
Amromuanii — 10 T

Kemezo—-20Tr
Huuk — 10 T
Mensr - 20T

Oxcun meau (1) —20 T
Oxcun margust — 20 r
I'mapoxcna kanbius — 50 Mo
Xnopua HaTpus — 50 Mo
Xnopua natus — 50 mn
Xnopua kanbuus — 2*50 mi
Xnopua meau (1) — 50 mn
Xnopua amroMuHus — 50 Mo
Xnopu xkenesza (1) -50 v
Xnopua ammonus — 50 Mt
Xnopun 6apus — 3*50 M
Cynbdat HaTpus — 50 M
Cynbdat maraus — 50 mi
Cynsdat meau (1) — 50 mn
Cynbdar xenesa (11)-9.2 r
Cynbdar muaka — 50 mi
Cynbdat anmromunans — 50 M
Cynbsdat ammonus — 50 mi
Kap6onar Harpus — 2*50 mn
KapOonar kanbius — 10 T

['unpoxapoOonat HaTpust — 50 M

®ocdart Hatpus — 3*50 ma
bpomun Hatpust — 50 mn
Nomun kamus — 50 M
Hutpat 6apust — 50 mun
Hutpat cepebpa — 2*50 mn
Ammuak — 50 M

ITepokcun Bogopoaa — 50 mu

MetunoBblit opaHxeBbId — 50 M

Jlakmyc — 50 mn
®enondranens — 50 mi
Xnopua maraus — 50 Mo
Hurpar kanus — 50 mn
Hurpar kansius — 50 mi

37. Oxcun amomunms — 20 T
38. Oxcua kpemuusi —20 T
39. HuctumnupoBanHas Boja — 300 mu
O6opynoBanmue:
1. Becol 1abopatopHbi€ 31EKTPOHHbBIE —
L
2. CnuptoBka yiaboparopHas — 1 mr
3. Boponka konunueckast — 1 mr
4. Tlanouka cTexisiHHAs — | T
[Ipobupxka [1X — 14 — 10 wT
6. Crakan BbIcOKHUi ¢ HOcukoM BH-50 ¢
METKOU — 2 1T
7. UunuHap wW3MepUTENbHbIN 2-5—2
(CTEeKJISTHHBIM, c IPUTEPTON
KpBIIIKOM) — 1 mT
8. LlratuB misa nmpobupok Ha 10 rHe3m —
I T
9. 3axum npoOupouHsIif — 1 mT
10.[marens-n0xkeyka — 3 mT
HaGop d¢uakoHoB asi XpaHeHHS
PACTBOPOB U PEAKTUBOB:
1.06bem ¢nakona 100 vt — 5 mT
2. O6bem daakona 30 mu — 10 mr
3. Lunuuap n3MepuTenbHbIN C HOCUKOM
— 2 mT
4. CrakaH BBICOKMI — 3 TIT
Hao0op epuueii Aj1s1 MBITBS NOCYABI:
Epi 1u1st MbIThS MPOOUPOK — 3 TIT
Epmt qsist MbIThst K010 — 3 1T
Xanat 6enblif X/0 — 2 it
[lepuaTku pe3nHOBBIE XUMUYECKUE
CTOMKHE — 2 TIT
5.  Ouku 3amuTHbIC — | 1T
6. ®unbtpel 6ymaxkusie — 100 mT
7
8

Hwn e

I'oproueee niist cnupToBok — 0,331

BemectBa, wucnosb3yemble s
YOYTABJICHUS KOMILJICKTOB PEaKTHBOB
npu TPOBEACHUM SK3aMEHAIMOHHBIX
AKCIIEPUMEHTOB TI0 KypCH IIKOJIHHOU
XUMHUH(QTIOMUHUHN, JKele30, IHHK,
MeIb, METWIOPIHXK, (eHou]TalenH,
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aMMHaK, MEePOKCHU BOAOPOAA, HUTPAT
cepedpa u Ipyrue)
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Hngpopmayuonnwvie cpeocmea

1. http://www.alhimik.ru. TIpencraBieHsl pyOpUKH: COBETHI AOMTYpPHUEHTY,
YUUTEIII0 XUMHH, CIPABOYHHUK (OYeHb OOJIbINas MOA00pKa TAOIUI[ U CIPABOYHBIX
MaTepHaliOB), Becesas XHMHUs, HOBOCTH, OJIMMIIHAJbI, KyHCTKamepa (Macca
UHTEPECHBIX HCTOPUYECKHUX CBEICHHIH).

2. http://www.hij.ru. Xypaan «XuMust ¥ )KH3HBY» MMOHATHO M 3aHUMATEILHO
pacckas3biBaeT 000 BCeM HHTEPECHOM, YTO MPOUCXONT B HAYKE U B MUPE, B KOTOPOM
MBI KHBEM.

3. http://chemistry-chemists.com/index.html. DJNEKTPOHHBIA  JKypHAI
«XUMUKHU ¥ XUMHSD», B KOTOPOM TIPEACTABICHO MHOXKECTBO

OIBITOB MO0 XHWMHH, 3aHUMATCIbHON WH(pOpMAIIMU, TMO3BOJISIONICH YBJICUYb
YUCHUKOB SKCIICPUMEHTAILHON YaCThIO TPEAMETA.

4. http://c-books.narod.ru. BceBo3amoskHas TuTepaTypa Mo XUMHUH.

5. http://www.drofa-ventana.ru. H3BecTHOE W3IATENLCTBO  y4eOHOU
auteparypbl. HOBUHKM Hay4HO-TIOMYJISPHBIX M 3aHUMATEIIBHBIX KHHT 10 XUMUH.

6. http://1september.ru.  Kypnan mns yuuteneét m He TOJILKO. boisbmioe
KOJINYECTBO pabOT YYEHUKOB, B TOM YHCJIE U UCCIIETOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya.  BcepoccHiCKUil IIKOJIBHBIH
TIOPTAJI CO CCBUTKaMU Ha 00pa30BaTeIbHbBIC CAUTHI TI0 XUMUH.

8. www.periodictable.ru.

9. http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUs U HAYKH
http://www.fipi.ru ITopran ®UIN — DenepaiabHbIi WHCTUTYT IMEIArOTHYCCKUX
U3MEpEHUN

http://www.infomarker.ru/top8.html RUSTEST.RU - dbenepanbHBIT IICHTP
TECTHPOBAHUS.
http://www.uroki.net — pa3paboTKi ypOKOB, CIICHAPHH, KOHCIIEKTBI, IMOYPOYHOE
IUTAHUPOBAHME;

http://festival.1september.ru/ - ypoku u npe3eHTaImu;
http://infourok.org/ — pa3pa®oTku ypoKOB, IpEe3CHTALIHH.
http://kontren.narod.ru - uaHGOpMaIIMOHHO-00pa30BaTEIBHBIN CAUT

CoopHuK crarei 0 XUMHYECKHX 3JIEMEHTAX,
WLJIIOCTPUPOBAHHBIN IKCIIEPUMEHTOM

1. http://him.1september.ru/index.php — xypran «Xumus».

2. http://him.1september.ru/urok/- Matepuaisl K ypoky. Bee pabotsl, Ha
OCHOBE KOTOPBIX CO3JaH CalT, OBLIM OIyOJMKOBaHBI B JKypHalIe «XUMUID».
ABTOpamu caiita mpojienana 0oJbInas padoTa Mo CUCTEMAaTU3UPOBAHUIO Ta3€THBIX
cTaTeil ¢ y4ETOM MIKOJIBHOW Y4eOHOU MporpamMMsl 1Mo npeamMerty "Xumus'".

3. www.edi0S.ru — BHa0c — EHTP JUCTAHIIMOHHOTO 00pa30BaHUS

4. www.km.ru/education - ydeOHbIe MaTepuallbl W CIIOBapu Ha caiite
«Kupwmn u Medonmii»

5. http://djvu-inf.narod.ru/ - snexTponHas OUOIMOTEKA
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