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IlosicHuTeEILHAS 3aMUCKA

Pabouas nporpamma yueOHOTO mpeamera «XHMHS» Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHuUs COCTaBJICHA HA OCHOBE:

-3akon Poccuiickoit ®eneparuu «O6 oOpazoBanuu B Poccuiickoit dexpepanuu» OT
29.12.2012r. Ne273-D3;

-denepanpHblil rOCY1apCTBEHHBIM 00pa30BaTeIbHbIN CTaHAAPT OCHOBHOTO 00IIero oopa-
30BaHUS, YTBEP)KICHHBIM mpukazoM MuHoOpHayku Poccum ot 17.12.2010 Ne 1897 «O6
YTBEP)KIICHMH W BBEIEHUH B JCHCTBHE (heaepalbHOTO TOCYAapCTBEHHOTO O00pa30BaTEbHOTO
CTaHJapTa OCHOBHOTO oOmiero oOpaszoBaHus» (B pea. mpukaza MwunoOpHayku Poccum ot
29.12.2014 Ne1644)

-Xumus. Paboune nmporpammel. [Ipenmernas aunust yue6nukoB O. C. 'abpuensna, U. I'.
OctpoymoBa, C. A. CnankoBa. 8—9 kmaccel: yuyebHOe mocoOue st 001eo0pa3oBaTeIbHbBIX
opranmzaruii / O. C. I'abpuensn, C. A. CnagkoB — M.: [Ipocsemenne, 2019.

PaGouas mporpammMa pa3zpaboTaHa ¢ yueTOM aKTyaJlbHBIX 33/la4 BOCIIUTAHUS, OOy4EHUS U
pa3BUTHUs OOYyYarOIIMXCS, WX BO3PACTHBIX U MHBIX OCOOEHHOCTEH, a TaKXkKe YCIOBHIA,
HEOOXOIMMBIX JJISl Pa3BUTHS UX JIMYHOCTHBIX U MIO3HABATEIbHBIX KAUECTB.

B Paboueit mporpamme mpeaycMOTPEHO JallbHEWIIee pa3BUTHE BCEX BHUJIOB
NEeSTeNbHOCTH OOy4arolMXcs, TMpeACTaBIEHHBIX B IporpaMmax HaydallbHOTO  O0OIIero
o0OpazoBaHwUsI.

Henun xumuyeckoro oO6pa3oBaHusl B OCHOBHOM IIKOJE (GOPMYIHUPYIOTCS HAa HECKOIbKHX
YPOBHSX: IJ100adbHOM, METANPEAMETHOM, JTUYHOCTHOM U MPEIMETHOM, Ha YpOBHE TpeOOBaHMIA
K pe3yJibTaTaM OCBOEHUS COJICP)KAHUS MPEIMETHBIX TPOTPAMM.

OcHoBHOe o0mee oOpazoBaHHE - BTOpas CTymeHb oOuiero oOpazoBanus. OmHOl u3
BAKHEHIIMX 3aJay 3TOT0 JTama SBJISETCS MOATOTOBKA OOYYaroIIUXCsl K OCO3HAHHOMY H
OTBETCTBEHHOMY BBIOOpY KM3HEHHOTO U INpodeccroHanbHOro myru. OOyyaroniuecs: JOKHBI
HAYYUTHCS CAMOCTOSITEIbHO CTaBUTh LENU U OMPENENATh IMYTH UX JTOCTHXKEHUS, UCIOIB30BATh
MPUOOPETEHHBIM B IIKOJIE OMBIT JESITENLHOCTH B pealbHOW KU3HHU, 33 paMKaMH y4eOHOTro
mpotiiecca.

I'naBHbBIE U OCHOBHOTO 001Ier0 00pa3oBaHMsl COCTOAT B:

-q)OpMI/IpOBaHI/II/I HEJIOCTHOI'O IMPEACTABJIICHUA O MUPC, OCHOBAHHOTI'O Ha HpI/IO6pCTeHHBIX
3HAHUAX, YMCHUAX U criocodax JACATCIIbHOCTH,

-HpI/IO6peTeHI/II/I OIIbITa pa3H006pa3H0171 ACATCIIbHOCTH, IIO3HAHUA U CAMOIIO3HAHU A,

-MIOATOTOBKE K OCYIIECTBICHHUIO OCO3HAHHOTO BbIOOpA MHUBHIyalbHON 00pa3oBaTeIbHON HITH
npodeccuoHaTbHON TPACKTOPHH.

bonpmioii BkIam B AOCTHXKEHHE TJIABHBIX II€JI€H OCHOBHOTO 06mer0 06pa303aH1/15{ BHOCHUT
HU3YUCHUC XUMHU. KOTOpOe IpU3BaHO 00eCIeYnTh:



-pOopMUpOBAHHE CHCTEMBl XHUMHUYECKMX 3HAHUH KaKk KOMIIOHEHTa €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA;

-pa3BUTHE  JIMYHOCTH  OOYyYarOIIMXCS, MX  HHTEJUIGKTyaJlbHOE M  HPaBCTBEHHOE
COBEPILICHCTBOBAHUE, (POPMUPOBAHUE y HUX TYMAHUCTUYECKUX OTHOUICHUH U DKOJIOTHYECKH
11€JIecO00pa3HOT0 MOBECHHS B OBITY M TPYIOBOM ACATEIILHOCTH;

-BBIpAa0OTKY TOHMMaHHUS OOIIECTBEHHONW TMOTPEOHOCTH B PAa3BUTUM XHMHH, a TakKkKe
(dbopMupoBaHHE OTHOIICHUS K XMMHHM KaK K BO3MOXXHOW oOiactu Oymymiedl npakTH4ecKoi
NESATENbHOCTH;

-bopMHpOBaHKEe YMEHUM Oe3omacHOro oOOpalieHHs C BeIIeCTBAMH, HCIOJB3YeMbIMU B
MOBCEAHEBHOW KU3HU.

HeJ’lﬂMH H3y4YCHUHA XUMHUH B OCHOBHOM IIKOJI€ ABJISIIOTCS:

-bopMupoBaHKe y OOyYarONIMXCS YMEHHUS BHUIETh M IOHUMATh IIEHHOCTh OOpa3oBaHMUS,
3HQYMMOCTh ~XHMHYECKOTO 3HAHHWS JJIs  KaXJOr0 4YeJOBEKa HE3aBUCUMO OT  €ro
npoheCCHOHANBHOM JIEITEIbHOCTH; YMEHHUsS pa3iaudarh (akTel W OIEHKH, CpPaBHUBATH
OIICHOYHBIE BBIBOJBI, BHUJETh HUX CBSI3b C KPUTEPUSMH OIIGHOK U CBSI3b KPUTEPHUEB C
OTNPENICTICHHON CHCTeMOW IIEHHOCTeH, (OpMyIHpoOBaTh W OOOCHOBBIBATH COOCTBEHHYIO
MO3ULIHUIO;

-popMupoBaHre y OOydarOUIUXCS IIEJIOCTHOTO TMPEACTaBICHUS O MHUPE M POJIM XHMUU B
CO3JaHUH COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHUHBI MHUPA; YMEHHS OOBACHATH OOBEKTHI U
MPOLECCHl  OKPYXKAIOIIEH JIEHCTBUTEIBHOCTH — MPUPOJHON, COLMAIBHOM, KYJIbTYPHOM,
TEXHUYECKOH Cpefibl, UCTIONb3YS ISl 3TOTO XUMUYECKHE 3HAHMUS;

—an06peTeHHe O6y‘IaIOHII/IMI/IC$I OIIbITa paSH006pa3H0171 ACATCIBHOCTH, TIIO3HAHUA U
CaMOIIO3HaHM:A, KIIFOUCBBIX HABBIKOB (KJ'II-O‘ICBBIX KOMHGTCHTHOCTeﬁ), HUMCIOIIUX YHHUBEPCAIBHOC
3HAYCHUE [JId Ppas3jndHbIX BHAOB ACATCIBHOCTU: PCIICHUSA HpO6J'IeM, IMPpUHATHA pemeHI/Iﬁ,
IIOMCKa, aHallu3a H O6pa6OTKI/I I/IH(l)OpMaHI/II/I, KOMMYHHUKATUBHBIX HABBIKOB, HABBLIKOB
I/I3MepeHI/If/'I, COTPYAHHNYCCTBA, 0e30IacHoro O6paH_[eHI/I${ C BCIICCTBAMMU B HOBCCHHCBHOﬁ KHU3HU.

OCHOBHBIMH HIeSIMU Y4eOHOr0 npeaMeTra XuMusl siBJISIIOTCS:
-MaTepPHAIbHOE €TMHCTBO BEIIECTB €CTECTBEHHOTO MHUPA, MX T€HETUYECKAs CBS3b;

- NPUYUHHO-CJIICACTBCHHBIC CBA3U MCKAY COCTABOM, CTPOCHUCM, CBOfICTBEIMPI, MOJIYYCHUCM U
INPpUMCHCHHUECM BCHICCTB,

- IO3HaBa€MOCTDb BCIICCTB U 3aKOHOMepHOCTeI71 MMPOTCKAHUA XUMHWYCCKUX peaKuHﬁ;

- O6I>$ICH$IIOH.I&$I U IPOTHO3HpYyromas poJib TCOPETHYCCKUX 3HAHUU ]I (I)aKTOJIOFI/I"IeCKOFO
MaTrepuajlia XuMHH JJICMCHTOB,

- KOHKPETHOC XUMHUUYCCKOC COCAMHCHUC KAaK 3BCHO B HerepLIBHOﬁ OCIu HpeBpaIJ_ICHI/Iﬁ
BCIICCTB, YHAaCTBYIOIICC B KPYTOBOPOTC XUMHNYCCKHUX IJICMCHTOB U XHMHUYECKOH OBOJIOIMH,



- OOBEKTUBHOCTh W TO3HABAEMOCTh 3aKOHOB TMPUPOJBI, 3HAHUE 3aKOHOB XHMHHU II03BOJISCT
YIPaBIATh XUMHUYECKUMHU TPEBPAIICHUSAMH BEIISCTB, HAXOJUTh SKOJOTHYECKH Oe30mMacHbIe
CIIOCOOBI TIPOU3BOACTBA U OXPAHBI OKPYKAIOIIEH Cpe/bl OT 3arpsA3HEHUS;

- B3aUMOCBA3AHHOCTb HAYKU W ITPAKTHKHU, Tpe6OBaHI/I$[ MMPAaKTUKU — ABWIXXYLIAasd CUJIa Pa3BUTUA
HAYKH, YCIICXU MNPAKTHUKH O6YCJIOBJICHI>I AOCTHKCHUSAMU HAYKH

- pa3BUTME XMMHMYECKOM HAyKM M XHMM3alKs HApPOJHOIO XO35MCTBA CIyXXKaT HHTEpecaM
4yeloBeka W oO0IecTBa B IEJIOM, HMCIOT TyMAaHHCTHYCCKHI XapakTep U TPU3BaHbBI
CIIOCOOCTBOBATH PEIICHUIO TJI00ATHHBIX MPOOIEM COBPEMEHHOCTH.

ITH Uen peaju3yIoTcsl MyTeM J0CTHKEHUs CIIeAYIOLIMX 1eieii:

-popMUpOBaHUE Yy YyYalIMXCAd XMUMHUYECKOM KapTHUHBI MHUpa KaK OpPraHMYECKON YacTH €ero
LIETIOCTHOW €CTECTBEHHO-HAYYHON KAPTUHBI;

-Pa3BUTUC MMO3HABATCIbHBIX HWHTCPECOB, HWHTCIJICKTYAJIbHBIX W TBOPYCCKUX crocoOHocCTel
ydamuxcs B IMMPOHECCE N3yYCHUS UMU XUMHYECKOH HAyKH U €€ BKJIaJia B COBpeMeHHBIﬁ HAay4YHO-
TEXHUYECKUU MPOTPECC;

-hopMHPOBaHKE BAXKHEHIIINX JIOTHUECKUX OTEpaliii MBIIIJIEHUs (aHan3, CUHTE3, 0000IIeHne,
KOHKpETH3allusi, CpaBHEHHWE W Jp.) B TPOIECCE TO3HAHUS CHUCTEMBbl BaXHEHIINX TOHSATHH,
3aKOHOB M TEOPUI O COCTABE, CTPOCHUH M CBOMCTBAX XMMUYECKUX BEIIECTB;

-BOCIIMUTAaHUE YOCIKJICHHOCTH B TOM, YTO MPUMCHEHHE MOJTYICHHBIX 3HAHUH U YMEHUU 110 XUMHH
ABJISICTCSI OOBEKTHBHOW HEOOXONMMOCTBIO i Oe3omacHOM paboThl € BelIeCTBAaMU U
MaTepHajaMu B OBITY ¥ Ha MPOU3BOJICTBE;

-IPOEKTUPOBAHUE U peaan3alysl BRIMYCKHUKAMU OCHOBHOM HIKOJIBI JINYHOW 00pa3zoBaTelbHON
TpaekTopuu: BbIOOp mpoduiss oOydeHHs B CTapuiedl mikosie WM MNpodecCHOHATBHOTO
00pa30BaTENbHOTO YUPEKICHUS;

-OBJIaAICHUEC KIIIOYCBBIMHU KOMIICTCHIUSIMHA (y‘I€6HO—H03HaBaTeHBHBIMI/I, I/IH(bOpMaI_[I/IOHHI)IMI/I,
IOCHHOCTHO-CMBICJIOBBIMH, KOMMyHI/IKaTI/IBHBIMI/I).

- 3HAKOMCTBO H PAa3BUTHUC CBC,I[CHI/Iﬁ O CBOMCTBAaxX KJIACCOB BCIICCTB — MCTAJIJIOB 1 HEMCTAIJIOB
(H_IGJ'IOLIHBIX U ICJIOYHO3EMCECIIBHBIX METAJIJIOB, I'AJIOTCHOB 1 MHOTHUX APYIUX HeMeTaHHOB).

- paclIupCHUC HpCI[CTaBJ'ICHI/Iﬁ O CBOMCTBax BaKHBIX B HapOHHOXOSHﬁCTBeHHOM OTHOIICHUC
BCIICCTB.

- er'Iy6J'ICHI/Ie 3HAHUM O 3aKOHOMCPHOCTSX IMTPOTCKAHU A peaKHHI’I n ux I(J'IaCCI/I(i)I/IKaLII/II/I.

I[OCTI/DKGHI/IC IIOCTAaBJICHHBIX LEIEeH U 3aZla4, YCICHIHOC OBJIAJACHUC y‘Ie6HBIM
COJACPKaHNUEM IPEAMCTa MPCAIOJIaratoT MCIOJIb30BAHUC p83H006p8.3HLIX CpeaAcCTB U MCETOA0B
O6y‘{eHI/I$I. OcHOBHBIC MCTO/bI O6y‘IeHI/IH OCHOBaHbl Ha CUCTCMHO - ACATCIbHOCTHOM IIOAXOIC:
MCTOZA IPOCKTOB H HCCHCHOBaHHﬁ, MCTOJHKa HpOGJ’ICMHOTO U PAa3sBUBAOLICTO 06y‘ICHI/I}I,
pe(bJ'IeKCI/IBHLIC METO/BI. Ocoboe 3HA4YCHHUC HpI/IO6pCTaIOT METObI JIMYHOCTHO-
OpPUCHTHPOBAHHOT'O 06y‘{CHI/ISI, IOMOTraromme paCKpbITHIO U KOHKPETU3ALMHU paCCMaTpUBACMBIX
MOHATHM 1 HOHOX(CHHﬁ, CBA3HU O606IJ.IéHHBIX 3HAHUM nmpeamMeTa € JINIHBIM COLIMAJIbHBIM OIIBITOM.



B yueGHOM mpomecce HCHONB3YIOTCS HHMDOPMANMOHHO- KOMMYHUKAIIMOHHBIC
texrosiorun (UKT).

@opMbl  OpraHM3alMM 3aHATUN: [PAKTUYECKOE 3aHATUE, YydeOHas OSKCKypCus;
WHIMBUYyAJIbHAs, TTAPHAS U TPYNIIoBasi (opMBbl O0OydIeHUSI.

Metoapl 0OydeHHs: WLTIOCTPATHBHBIN, PENPOAYKTHUBHBIA, METOJ IMPOOJIEMHOTO
U3JI0’KEHUS, IBpUCTUYECKas Oeceia, MO3rOBOM IITYpM, METO] IIPOEKTOB.

CpencrBa o0ydeHHsSI: CXEMBI, TaOJUIIBI, TUArPAMMBbI, aTOPUTMBI, OTIOPHBIE KOHCIEKTHI,
Tectel, DOP.

B Paboueii mporpamme mnperycMOTPEHBI BBOJHBIE U TOBTOPUTENIHHO-00001AIOIIIE
YPOKH, KOTOPBIE€ CIOCOOCTBYIOT AaKTHMBHM3allUM Yy4EOHOW JIEATETbHOCTH UIKOJIHHUKOB,
GbopMUPOBAaHHIO y HHX IEJIOCTHBIX TNpeACTaBlieHWid. B  KaneHmapHO-TeMaTHYeCcKOM
ITaHUPOBAHUHN YUUTBIBACTCA BO3MOXKXHOCTE HMCIIOJIB30BAHUA YPOKOB 0606HICHI/I$[ N 3aKpCIIJICHUA
yueOHOTo MaTepHaia.

PabGouas mnporpamma mpeaycMaTpuBaeT cCieaylomue (OpMbl MPOMEKYTOYHOH U
UTOTOBOM AaTTeCTallMu: TECTUPOBAaHUE, CAMOCTOSITENbHBbIE pabOThl, 0000IIaoIe YPOKH,
KOHTPOJIbHBIE PA0OTHI, PPOHTAIBHBIN OMPOC, 3aUETHI.

Y4ebHoe conepkaHne Kypca XUMHUH BKITIOUYAET:
Xumus. 8 knacc. 68 4, 249 B HEJIENO
Xumus. 9 knacc. 68 4, 29 B HEJIEIO
Conep:xanue ydyeOHOro npeamera « XumMus»

8 kiacc
(68 yacoB, 2 yaca B He/leJII0)

HauanbHbie TOHATUS U 3aKOHBI XUMHHN

Tena m BemectBa. CBOWMCTBA BEIIECTB. JTaJOHHBIE (PU3WUYECKHE CBOMCTBA BEIICCTB.
Marepuanbl 1 MaTepuagoBeeHue. Posib XUMHUM B )KM3HH COBPEMEHHOTO 001IecTBa. OTHOIICHHE
oO1recTBa K XUMHH: XeMODUus 1 xemopoOus.

Metonel u3ydyenuss xumuu. Habmogenwe. OxcnepumeHT. MopaenupoBanue. Mopaenu
MaTepuaIbHbIC U 3HAKOBHIC UJIM CUMBOJIbHBIC.

Iazpl. Kunkoctu. TBEpnpie BemiecTBa. B3auMHbIe mepexoipl MEXKIy arperarHbIMH
COCTOSTHUSIMU BEIIECTBA: BO3TOHKA (CyOnuManus) u ecyonuMans, KOHISHCAIHs ¥ UCTIapeHue,
KPUCTAIIIIN3AIUS U TIIaBIICHHE.

®usnueckue aBieHus. YucTele BelecTBa U CMeCU. | OMOTE€HHBIE U T€TEPOre€HHBIE CMECH.
CMmecu razoobOpassble, xuakue u TBEpAbIe. CrmocoObl pasleneHus cMeceil: MeperoHka, WUiu
TUCTWIULSIIIMS,  OTCTauBaHue,  (UIbTpPOBaHHWE, KPHUCTAJUIM3AIMs WM  BBIIAPHBAHHE.
Xpomarorpadus. [IpumeHnenne 3Tux cnoco6oB B 1a00paTOPHOI MPAKTHUKE, HA TPOU3BOJICTBE U B
OBITY.

XUMHUYECKUE DIIEMEHTbl. ATOMBI U MOJEKyJbl. IIpocThie u CllOKHBIE BeIECTBA.
Annotponus Ha mpumepe kuciaopoaa. OCHOBHbBIE TOJOKEHUS AaTOMHO - MOJIEKYJISIPHOTO YUEHUSI.
Honsbl. BenectBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUSI.



3Haku (CHMBOJIBI) XHMHUYECKUX 3JeMEHTOB. HMHopmaims, KOTOPYI HECYT 3HaKu
XMUMHMUYECKUX JJIEMEHTOB. OTUMOJIOTUS HAa3BaHUM HEKOTOPHIX XHMHUYECKUX 3JIEMEHTOB.
[lepuonnyeckas Tabnuua xumudeckux snementoB J[. M. MenaeneeBa: KOPOTKOTEPHOIHBIN U
JUTMHHOTICPUOIHBIN BapuaHThL. [leprop! u rpymmel. ['TaBHas v moO0YHAS TOATPYIIIBI, U A- U
Bb-rpynnsl. OTHOCHTENBHAS aTOMHAs Macca.

Xumnuaeckue Gopmynsl. Mamekcel n koddduumentsr. OTHOCHUTENbHAS MOJICKYIspHAs
Macca. MaccoBasi 10JIsI XHMHYECKOTO JJIEMEHTa B coelMuHeHnu. MHpopmanus, KOTopyto HeCyT
XUMHYECKUE (POPMYIIBI.

Banentnocts. CtpykTypHble (QopMysbl. XHUMHYECKHE D3JIEMEHTHI C TOCTOSIHHOM H
MIEPEMEHHON BaJIEHTHOCThIO. BbIBOA (hopmynbl coenuHeHHs 1Mo BaleHTHOCTH. OmnpeneneHue
BAJICHTHOCTH XHMHYECKOro »jeMeHTa 1o ¢opmyne BemectBa. CocTaBieHUEe Ha3BaHUU
COEIMHEHUH, COCTOSIIUX M3 JBYX XHMHUYECKHX OJJIEMEHTOB, II0 BAJEHTHOCTU. 3aKOH
ITOCTOSTHCTBA COCTaBa BEIECTB.

XuMUYecKue peakuuu. PeareHTbl W TPOAYKTHI peakuuu. [Ipu3HakKm XUMHYECKUX
peakuuii. YcinoBus MX MPOTEKAHUS U IpeKpauleHus. Peaknuu ropeHus. DK30TepMUYECKHE U
SHJOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHHUs] MacChl BEMIECTB. XHMHYecKkHe YypaBHeHus. (CocTaBieHue
XUMHUYECKUX ypaBHeHHH. MHopmalus, KOTOpYIo HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanuss XUMHYECKUX peakluil MO COCTaBY M YUCIY PEareHTOB U MPOAYKTOB.
Tumbl XUMUYECKUX peakiuid. Peaknum COENWHEHUS, pa3JI0XKEHUs, 3aMElIeHUs U OOMeHa.
Karanuzatopsl 1 katanus.

JleMoHCTparmu
*  KoJsekiusa MaTepranoB U U3IeIUA U3 HUX.
*  Mopenu, UCOJB3yeMbIE Ha YPOKax (PU3UKHU, OMOJIOTHU U Teorpaduu.
*  OObEMHBIE U MIAPOCTEP>KHEBbIE MOAETU HEKOTOPBIX XMMHUECKUX BEIIECTB.
*  Mojenu KpUCTaINIMYECKUX PEIIETOK.
* CoOupanue mpubopa i NOJydeHHsI ra3a U MPOBEpKa ero Ha FrepMETUYHOCTb.
* Bosronka cyxoro napa, Hojaa win HadTalIuHa.
* ArperaTHble COCTOSIHUS BOJBI.
* Paznenenue AByX HECMEUIMBAOIMINXCA KUJIKOCTEN C IOMOLIBIO IETUTENbHOW BOPOHKHU.
e JluctuiisaTop u ero padoTa.
* VYcraHoBka s GUIbTpoBaHUS U €€ padoTa.
* VYcraHoBKa AJis BbIapuBaHus U e€ paboTa.
*  Komnekimus ObITOBBIX TPUOOPOB AJist (GUIBTPOBAHUS BO3AyXa.
* Paznenenue kpacsiero BemecTna (paoMactepa ¢ HOMOIIBI0 OyMaXXHOH XpoMaTorpapuu.
*  Mojenu alIOTPONHbBIX MOJU(PUKALUN YIIIepoaa U Cepbl.
* Ilomyuenue o30Ha.
e Iloptpetsl n. 4. bepuenunyca u 1. 1. Menneneesa.
* KopoTkonepnoIHelil U ATMHHONIEPUOIHBIN BapuaHThl [lepuonnyeckoii cucremsr . U.
MenneneeBa
* KoHcTpynpoBaHHe MIapOCTEPKHEBBIX MOJENIEN MOJIEKYII.
* Annapar Kunna.

* PaznoxeHue 6pr0MaTa AMMOHHMHA.



* T'opeHue cepbl U MarHUEBOM JICHTHI.
* Tloptpersl M. B. JlomonocoBau A. JI. JIaByasse.
*  OmnbIThl, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHHS MACChl BEILIECTB.
* Topenue pocdopa, pacTBOpeHHE IPOAYKTa TOPEHUS B BOJIC M UCCIICOBAHHE
MIOJIyYEHHOTO PAacTBOPA JAKMYCOM .
* B3saumopeincTBue COJISIHON KUCIOTHI C IUHKOM.
* Tlonyuenue ruapoxcuaa Mmeau(Il) u ero paznokeHue npu HarpeBaHUM.
JlabopaTopHbIe ONBITHI
. O3HakoMJIeHHE C KOJUIEKIIMEH JIaDOpaTOPHOM MOCY/IbI.
. IIpoBepka mpubopa a5 NOTydeHHsI Ta30B Ha TEPMETHUHOCTbD.
. O3HakoMJIeHHE ¢ MUHEpaJIaMH, 00pa3yloIMHU IPAHUT.
. IlpuroroBneHue reTeporeHHOM cMecu MOPOLIKOB CEPhI U JKeJe3a U UX pa3JIelIeHUE.
. B3aumopeiicTBre pacTBOpOB XJIOPHI0B U MOAMIOB KaJIMsI C paCTBOPOMHUTpATa cepedpa.
. [Honyuenne runpoxcuaa meau(Il) u ero B3aumoaelicTBUE C CEPHON KUCIOTOM.

. BzaumoperictBue pactBopa coabl ¢ KHCIOTOM.

0 3 ON L &AW

. IlpoBepka 3akoHa COXpaHEHHS MAacChl BENIECTB HA MPUMEpPE B3aWMOJCHUCTBHS IIEIOUH H

KHCIIOTHI.

9. TIpoBepka 3aKkOHa COXpPaHEHHS MAaCChl BEIIECTB Ha NPUMEPE B3aUMOIEHCTBUS INEIOYH U

coiu xxene3a (11I).

10. Pasnoxkenue nepokcuaa BOAOPOa ¢ HOMOIIBI0 okcuaa Maprania (IV).

11. 3amemienue xene3oM MeIH B METHOM KYIIOPOCE.

[IpakTuueckue paboThI

1. 3HAKOMCTBO ¢ JIabopaTopHBIM oOopynoBaHueM. [IpaBuiia TeXHUKH OE30MACHOCTH TPHU

pabote B kabuHeTe XuMuK. HexkoTopsie BUABI padoT.

2. AmHajM3 ouBbI

Baxkueiiue npenctaBuTeNn HeOpraHM4ecKux BemecTs. KonnuecTBeHHbIE OTHOIIEHUS B

XUMMH.

CocraB Bo3ayxa. [lonsTne 06 00BEMHOI 10716 KOMIIOHEHTA MTPUPOTHOM ra30BOM CMECH
— Bozayxa. Pacuér oObéMa KOMIIOHEHTa Ta30BOM cMecH MO ero oObeMHOW jaoje u
Ha000pOT.

Kucnopoa. Ozon. Ilomyuenme xucnopoga. CobupaHue u pacrno3HaBaHHE KHUCIOPOJA.
XUMUYECKHE CBOMCTBA KUCIOPOa: B3aUMOICUCTBUE C METaUIaMU, HEMETAIIJIAMH U CIIO’KHBIMHU
BemecTBamu. [Ipumenenue kucnopoaa. Kpyropopot kuciaopoa B Ipupo/ie.

Oxcunpl. OOpazoBanue Ha3zBaHUW OKcuJOB To ux (opmynaMm. CocraBinenue (opmyn
OKCHJIOB MO WX Ha3BaHWsM. [IpeacTaBUTeny OKCHAOB: BOJA WU YTIEKUCIBIA ra3, HeraméHas
U3BECTbD.

Bonopon B mpupoae. @usndeckiue U XUMHUYECKHE CBOMCTBA BOJOPOJA, €TO MOJNy4YEHUE U
MIpUMEHEHHE.

Kucnore, wux coctaB u kinaccubukanus. HMugukatopel.  TaGnuia
pactBopumoctu. CoJisIHast U CEpHast KUCIOThI, UX CBOWCTBA U TIPUMEHEHHE.

Conm, ux coctaB W Ha3BaHus. PactBopumocTth conieii B Boje.llpencraBurenu coseii:
XJIOpHU/1 HATpusl, KapOoHaT HaTpus, pocdar Kanbuus.



[Tocrosinnas ABoranpo. KommuectBo BemiectBa. Moisb. Monsipuas macca. Kparhsbie
€IMHHULIBI U3MEPEHHUsl KOJMYECTBA BEUIECTBA — MUJUIMMOJIb UM KWJIOMOJIb, MUJUIUMOJISIPHAS U
KWJIOMOJISIPHAsI MacChl BEILIECTBA.

Pacuérel ¢ MCNONB30BaHUEM NOHATHH «KOJHMYECTBO BEIECTBA», «MOJIAPHAs Maccay,
«MOCTOSIHHASE ABOTAIPO».

3akon Asoragpo. MospHeiii 00b€M Ta3zo000pa3HbIX BemecTB. OTHOCHTENbHAs
IJIOTHOCTH OJJHOTO ra3aro Ipyromy.

KpaTtHble enuHunBl HM3MEpEHUs — MWUIMMOJSPHBIA W KWJIOMOJSPHBIA OO0BEMBI
ra3000pa3HBIX BEIIECTB.

Pacuérel ¢ ncrnonb30BaHMEM NOHATHH «KOJHMYECTBO BEIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00bEM Tra30By, «IIOCTOSIHHAs ABOTAIPO».

Pacuérel ¢ ncnonb30BaHMEM NOHATHH «KOJHMYECTBO BEIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTAPON».

I'unpocdepa. KpyroBopot Bosbl B npupoje. Puzndeckre 1 XMMUYECKHE CBONCTBA BOJIBIL:
B3anMMOJICHCTBHE C OKCHUIAMM.

OcHoBaHus, X cocraB. PacTBOpUMOCTH OCHOBaHMN B BOJAE. l3MeHEeHuEe OKpacKu
WHJMKATOpPOB B IIeNo4HOM cpene. [IpencraBureny menoden: TMAPOKCH]BI HATpUs, KAl H
KaJIbIUS.

PactBopurens n pactBopéHHOE BemecTBo. PacTtBopsl. PactBopenue. I'maparsl. MaccoBas
JI0JIsI PACTBOPEHHOTO BEHIECTBA. Pacdérhl, CBSI3aHHBIE C MCIOJB30BAaHUEM IOHATHS «MaccoBas
JI0JIs1 paCTBOPEHHOTO BELIECTBAY.

JleMoHCTparmu

*  OmnpeneneHue coaepx aHus KUCIOPOIa B BO3IYXE.
* [losyueHune KUCIOpPOAA PA3IOKEHUEM IIEPMAHTaHaTa Kajaus U EpoOKCUaa

BOJIOPOJA.

* CoOupaHue METOJIOM BBITECHEHHS BO3/1yXa U BOJIBI.

* Pacno3HaBaHMe KHUCIOPOAA.

* T'openue maruus, xxesnesa, yris, cepsl U ocopa B KUCIOPOJE.
*  Kouieknust OKCHUIOB.

* [lomyuenue, coOupaHue u pacro3HaBaHUE BOJOPO/IA.

* T'openue Bomoposa.

* BzaumoseiictBue Bojgopoa ¢ okcugom meau(Il).

*  Kosekuus MuUHepaibHbIX KUCIIOT.

* IIpaBuno pa3baBieHus: cepoil KUCIOTHI.

e  Kommekims comeil.

* Talnuua pacTBOPUMOCTH OCHOBaHUMN, KUCIIOT U COJieil B BOJE.

* HekoTtopsle MeTaIbl, HEMETAJUIBI U COEUHEHMSI KOJIMYECTBOM BEIECTBA B | MOJIb.
*  Mozenbs MOJISIpHOTO 00bEMa ra3000pa3HbIX BEIIECTB.

JIaGopaTopHbIE OMBITHI

12. TlomyTHeHHe H3BECTKOBOM BOJIBI TP MPOIYCKAHUH YIIIEKHCIIOTO rasa.
13.  TlonydeHue Bomopo/ia B3aUMO/ICHCTBHEM [[MHKA U COJITHOM KHCIIOTHL.
14.  Pacmo3naBaHue KHCIOT HHAUKATOPAMH.

15. W3meHeHue OKpacKu WHIMKATOPOB B IETIOYHON CpeJe.

16. O3HakoMIJICHHE C npenapartamMu JOMaIllHeW MM IIKOJIBHOM alTeuyKu — pacTBOpamMu



IIEPOKCUJIA BOAOPOIa, CIUPTOBOM HACTOMKH MOJA U HAIIATBIPHOIO CIIAPTA.
[IpakTuyeckue paboThI
3. TloayuyeHue, coOUpaHKe M paclo3HaBaHUE KUCIOPOIA.
4. Tlonyuenue, coOMpaHUEN paclo3HaBaHKE BOJOPOIA.
5. TIpuroToBiicHHE PAaCTBOPOB COJIEH C MX 3aJIaHHON MacCOBO JIOJIEIA.
OcHOBHBIE KJIACCHhl HEOPTAHMYECKUX COeTUHEeHUH
OO6o6mieHne cBeneHui 00 OKcHIaX, WX KiIacCH(PUKAIMU, HAa3BaHUAX U CBoHCTBaX. CriocoOsbI
MIOJTy4CHUST OKCUJIOB.

OcHoBanusl, ux KiaccuduKaiys, Ha3BaHUS U CBOMCTBA. B3aumonelcTBue ¢ KUCIOTaMU,
KHCJIIOTHBIMH OKCHJAMH M COJISIMH. Pa3nokeHrne HepacTBOPUMBIX OCHOBaHUU. CrocoObl
MOJIy4E€HHSI OCHOBAHUM.

Kucnotsl, ux kmaccudukanuss u HazpaHus. OOlmMe XUMUYECKHE CBOMCTBA KHCIOT.
B3auMogeiicTBue KHCIOT C MeTaulaMH. DJIEKTPOXUMUYECKUNM PsJl HANPSHKEHUW METalIoB.
B3anmopaeicTBie KUCIOT ¢ OKCUAAMU METAJIOB.

B3anMopeiicTBe KHCIOT C OCHOBAaHMSAMHM — pEaKklus HeWTpaiu3auuu. BsaumonelicTtBue
KHCIIOT C COJISIMU. [Tonydyenune 6€CKUCIOPOTHBIX
1 KUCJIOPOJICOACPIKAITUX KUCIIOT.

Comu, wux wrmaccupukanus W CBOWCTBA. B3amMopeicTBue coJjiell ¢ MeTaulaMH,
0COOEHHOCTH ATHX peakuuii. B3anmoaeiicTBrue cosied ¢ CosiMu.

['eneTndeckue psanpl MeTaljga M HeMeTaula. | eHeThyeckas CBsI3b MEXIY Kiaccamu
HEOPraHMYECKUX BEILECTB.

JlaGopaTopHBIE OTBITHI
17. B3aumoeiicTBrE OKCUIA KAJIBIUS C BOJIOM.
18. TlomyTHEHHE N3BECTKOBO# BOIBI.
19. Peaknust HeTpanu3anum.
20. Ionyuenune ruapoxcugamenn(Il) u ero B3auMoneiNCcTBUE ¢ KUCIOTOM.
21. Paznoxenue rugpokcuna meau(1l) npu HarpeBaHum.
22. B3anMo ieiicTBHE KHCIIOT C METAJUIAMH.
23. B3auMoeiCTBUE KHUCIIOT C COJISIMH.
24. O3HaKOMIICHUE C KOJUIEKIHEN COJIEHA.
25. Bzaumoeiictue cynbhara meau(Il) ¢ sxenesom.
26. B3aumoeiicTBrE COJIel ¢ COJSAMHU.
27. I'eHeTryecKas CBA3b HA IPUMEPE COCTMHEHUI METH.
[IpakTrueckue pabOTHI
6. Pelienue SKCIIEPUMEHTAIIBHBIX 3a/1a4.

[lepuoanueckuii 3akoH u Ilepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB

. . Menneneesan cTpoeHre aToMa

EcrecTBenHbIe ceMelicTBa XUMUUECKUX AIEMEHTOB: IIEIOYHBIEN 1EJI0YHO3EMENIbHbIE METalIbI,
raJiorTeHbl, WHepTHhle (OmaropomHpie) ra3bl. AmdoTrepHOCTh. AMQOTEpHBIE OKCHABI U
rugpokcuibl. KoMIiekcHbIe cou.

Otkpeitne JI. W. MengeneeBsiMm Ilepuoguueckoro 3akoHa U CO3JIaHUE UM
[lepuoanueckoil cuCTEMbl XUMUYECKUX IJIEMEHTOB.



AToMBI Kak (opMa CyIIEeCTBOBAHUS XUMUYECKUX 31eMEHTOB. OCHOBHBIC CBEICHHS O
CTpOCHHMH aToOMOB. JloKa3aTenbCcTBa CIIOKHOCTH CTpoeHus artomoB. OmbiTel Pesepdopra.
[InanerapHast MOJEINIb CTPOEHUS aTOMa.

CocraB aTOMHBIX siiep: MPOTOHBI, HEUTpoHBL. OTHOCUTENBHAsE aTOMHAas Macca.
B3anmoCBsI3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS AaTOMHAsI MacCa.

Mukpomup. DnekTpoHbl. CTpOo€HHE JJIEKTPOHHBIX YPOBHEH AaTOMOB XUMHUYECKHUX
anemeHTOB NeNe 1-20. [TonsiTHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. dusnueckuil cMmpicii cuMBoJIMKM llepuonnyeckoil cucrembl. CoBpeMeHHast
dopmymuposka [lepuomudeckoro 3akona. V3MEHEHHsI CBOWMCTB 3JEMEHTOB B TIEpUOJAX U
rpynmnax, Kak (QyHKIUsSI CTPOCHHS 3JIEKTPOHHBIX 000JI0UE€K aTOMOB.

XapakTepucTUKa »HJIEMEHTa-MeTajula W DJeMEHTa-HeMeTaljla M0 HMX IOJIOKEHUIO0 B
[Tepnoanueckoii cucreme xumudeckux uieMeHToB J[. 1. Menneneesa.

JlemoHCcTpanmu
* Paznuunble GopMbl TaOINIl IEPUOAUUECKON CUCTEMBI.
*  MonaenupoBanue noctpoenus [lepuoanueckoit cuctemsl [. 1. Menneneena.
*  Mogenu aTOMOB XUMHUYECKUX JIEMEHTOB.
*  Moaenu aTOMOB 3JIEMEHTOB 1—3-r0 Iepruoa0B
JlabopaTopHbIe ONBITHI.
28. Tonyuenre ampOTEPHOTo TUIAPOKCHIA U UCCIIEIOBAHNE €0 CBOMCTB.

Xumudaeckas cBs13b. OKHCIHUTENFHO-BOCCTAHOBHUTEIIHLHBIE pC€aKknuu

Nonnas xumuueckasi cBsizb. MoHbl, 00pa3oBaHHbIE aTOMaMU METAJJIOB U HEMETAJUIOB.
CxeMbl 00pa3oBaHUs MOHHOW CBSI3M JJIsi OMHAPHBIX COeAMHECHHWH. MOHHBIE KpUCTATMYECKUE
peméTku M (PU3MYECKUE CBOWCTBA BEUIECTB C 3THM THUIOM peméTok. [lonstre o ¢popMynbHOM
€/IMHHULIE BEUIECTBA.

KoBanentHass xumuyeckass CBsI3b. OJIEKTPOHHBIE M  CTPYKTYpHbIE  (DOPMYIIBIL.
KoBanenTtHass HemnossipHas cBsi3b. Cxembl 00pa3oBaHUs KOBAJECHTHOM CBSA3M JAJs OMHApPHBIX
coenuHeHU. MoJekynsipHble 1 aTOMHbIE KPUCTALIMYECKHE PEIIETKU, U CBOMCTBA BEIIECTB C
9TUM THUIIOM PEUIETOK.

DIEeKTPOOTPULIATENIBHOCTh. Psin  snmekrpooTpunarensHoctd. KoBasleHTHas moJisspHas
xumuueckas cBs3b. Jlumonb. CxeMbl 0O0pa30BaHUS KOBAJIEHTHOW TMOJIAPHOM CBSI3W IS
OMHApHBIX COeNUMHEHUN. MOJeKyIsIpHble U aTOMHbIE KPUCTAJIMYECKHE PEIIETKH, CBOWCTBA
BEIIECTB C TUM THUIIOM PEUIETOK.

Mertannuueckas XUMUYecKash CBA3b W METAJUIMYECKas KpUCTATMYecKas peméTka.
CBoiicTBa BEUIECTB € ITUM THUIIOM pelIETOK. EnnHas npupoia XUMUYECKUX CBSI3EH.

Crenenb okuciieHus. CpaBHEHHE CTENIEHU OKHUCIIEHUs U BalleHTHOCTU. [IpaBuia pacuéra
CTETeHeW OKUCIICHUS M0 POpMYIaM XUMUYECKUX COETUHEHUH.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakinu. OINpenesieHne CTENEeHEeN OKUCIECHUS s
JJIIEMEHTOB, OOpa3yIOIIMX BEIIeCTBA pa3HBIX KJIaccoB. PeaknuuuoHHOro oOMeHa U
OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTEIb U BOCCTAHOBUTEIb, OKUCIEHUE U
BoccTtaHoBieHue. (CocTaBieHHWE  ypPaBHEHHMM  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIUN
METO/IOM 2JIEKTPOHHOTO OanaHca.

JdeMoHcTpanuu

*  Buzeo ¢pparmenTs u cnaiiapl «MoHHAS XUMUYECKas CBS3b ».



¢ Kouteknus BEIecTB ¢ HOHHOM XUMHUYECKOU CBS3BIO.

* Mojenu HOHHBIX KPUCTAINIMYECKUX PELIETOK.

* Buneodparments! u cnaiapl «KoBalleHTHAIXUMHYECKAS! CBS3bY.

¢ Kouteknus BeecTB MOJIEKYJIIPHOIO U aTOMHOTO CTPOEHUS.

*  Mogenu MOJIEKYISPHBIX U @TOMHBIX KPUCTAJUINYECKUX PEIIETOK.

*  BuneodparmenTs! u cnaipl «MeTamTndecKass XaMU4ecKast CBSA3bY.

¢ Komeknus «MeTaiisl U CILUIaBbI».

* BszaumogeiicTBre IMHKA C CEPOM, COJIIHOM KUCIOTOH, XIopuaoM meau (II).

* T'openue maruus.

* BsaumozeicTBuE XJIOPHOW U CEPOBOIOPOIHON BOJBI.
JlabopaTopHBIE OTIBITHI

29. H3roToBiieHHe MOIENH, WILTIOCTPUPYIOLIEN CBOMCTBA METAIUIMUECKOM CBI3H

Copnepxanue nporpamMmmsl
Xumusa 9 kJaace
(68 yacoB, 2 yaca B He/IeJII0)
[ToBTOpeHMe 1 0000IIEHNE CBEICHMI 110 KypCey 8 Kiracca

bunapasie  coegmHeHus. OKCHABI  COJIEOOpa3ylImue ¥ HECOJIeOOpa3yroIne.
IM'uapokcunapl: ocHOBaHMS, aMmpOTepHBIC, KUCTOTH. CpeaHue, KUCIbIe, OCHOBHBIE COJIH.

O6oOmenne cBeleHUH O XWMHUYECKMX peaknmsax. Kiaccudukanus XuMHAYECKHX
peakuii Mo pPa3IUYHBIM OCHOBAHHMSAM: COCTaBY W YHCIY PEarupyrolux W 00pa3yroIHuXCs
BEIIIECTB, TEIUIOBOMY 3D (PEKTy, HAIPaBICHUIO, U3MEHEHUIO CTETICHEH OKHCIICHHS JIEMEHTOB,
00pa3yIouX pearupyoinne BEmecTra, ¢hase, UCIOIb30BaHUI0 KaTaau3aTopa.

[ToHsiTHE O CKOPOCTM XUMHYECKOM peakiuu. DakTophl, BIUAIONIME HAa CKOPOCTh
XUMHUYECKUX PEaKIHMi: MPUPOJIa PEarupylolnX BEIIECTB, MX KOHIIEHTpAIMs, TEeMIIeparypa,
IJIOIA/Th CONIPUKOCHOBEHUS, HAIMYKE KaTaim3aTopa. Karamus.

JeMoHcTpaimu
*  O3HAKOMJICHHE C KOJUICKIIMSIMHU METAJNIOB U HEMETAJLIOB.
*  O3HAKOMJICHHE C KOJIICKIIMSIMHU OKCHUJIOB, KUCIIOT U COJICH.
* 3aBHUCHMOCTH CKOPOCTU XUMHUUYECKOHN peakluu OT IPUPOJIbl PEarupyroIuX BEIIECTB.
* 3aBHUCHMOCTb CKOPOCTU XUMHUYECKOM peakuu OT KOHIIEHTPALUU Pearupyromux
BEILIECTB.
* 3aBUCHUMOCTbH CKOPOCTH XMMHUYECKON PEaKIUU OT IIJIOIIA TN
COTPUKOCHOBEHHUSI PEarupyroluX BEeIIeCTB («KUIISIIUN CI0i»).
* 3aBUCHUMOCTbH CKOPOCTH XMMHUYECKON PEAKIMU OT TEMIIEPATypPhl Pearupyroux BEIIecTB.
JIaGopaTopHbIE OMBITHI
B3aunmoselicTBue aMMHaka u XJI0pOBOJOPOAA.
Peakuus Helitpanuzanuu.
Habmonenue TemnoBoro addexra peakuu HeUTpain3aimm.
BsaumoneiictBue cepHoii KucioTsl ¢ okcuaom meau (II).

Paznoxenue MEpOKCHa BOAOPpOaa C MIOMOIIBIO KaTaJla3bl KapTO(I)eJ'IH

A o e

3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEaKLIMU OT IPUPOABI PEarupyrOIIKX BEIIECTB Ha
IpUMepe B3aUMOJICHCTBHSI PaCTBOPOB THOCYIb(aTa HaTpUs U XJIopuaa 6apusi, THOCYIb(ara



HanI/IH 148 COHSIHOI>’I KUCJIOTHEI.

7. 3aBHCHMOCTBH CKOPOCTH XHMHYECKOU PEaKIUU OT PUPOJIbI METAIIOB TIPH UX
B3aMMOJICMCTBUHU C COJISTHOM KHCIIOTOM.

8. 3aBUCHMOCTb CKOPOCTH XMMUYECKOM PEAKIIMU OT IPHUPOJIbI KUCIIOT IPH B3aUMOIEHCTBUM

HX C JKCJIC30M.

9. 3aBUCHMOCTH CKOPOCTH XUMHYECKOM PEAKIMU OT TEMIIEPATYPHI.

10.  3aBHCHMOCTB CKOPOCTH XUMHYECKOM PEAKI[MU OT KOHIIEHTPALIHH.

11. 3aBuCHMOCTH CKOPOCTH XMMHYECKOH pEaKIMd OT IUIOIAgd CONPUKOCHOBEHHUSI
pearupyrommx BeIecTB.

12.  3aBHCUMOCTH CKOPOCTH XMMHUUECKOM PEAKLUK OT KaTaau3aTopa.

XUMHYECKUE PEAKIIUU B PACTBOPAX JIEKTPOIUTOB

[Tonatue 00 SIEKTPOJUTUYECKON JUCCOIMAIAU. OJEKTPOJIUTBI M HEIIEKTPOIUTHI.
MexaHu3M  JTUCCOIMAIIMM  DJIEKTPOJUTOB C PA3IMYHBIM  XapakTtepoMm cBsizu. CreneHb
ANEKTPOJIUTUYECKON aucconraniui. CUIbHBIE U CIa0bIe AIEKTPOTUTHI.

OcCHOBHBIE TIOJIOKEHUS TEOPUHU DIIEKTPOJUTHUYECKOW auccorumanuu. Krnaccudukanuys
MOHOB M UX CBOWCTBa. KHCIOTHI, OCHOBaHUS U COJM KaK AJIEKTPOJUTHL. VX kmaccudukanms u
JIACCOITHAITHS.

OO6mme XWMHYECKHE CBOWCTBA KHCIOT: M3MEHEHHE OKpPAaCKH HMHINKATOPOB,
B3aMMOJICHCTBHE C MeETaUIlaMH, OKCHUJAaMU W THUJPOKCHIAMH METAIOB U COJISMH.
MonekynspHble 1 HOHHBIE (TIOJHBIE ¥ COKPAIIEHHBIC) YPaBHEHUS PEAKIIUM.

XUMUYECKUN CMBICT COKpalIEHHBIX YpPaBHEHUH. YCJIOBUS MPOTEKAHUA PEAKIUN MEXIY
3JIEKTPOJUTAMU 0 KOHIA. Psi1 aKTHBHOCTH METAJIJIOB.

OO0111Me XUMHUYECKHE CBOMCTBA MIEIOYEH: B3aMMOJEHCTBHE C KHCIOTAaMH, OKCHIAMH
HeMeTauioB, cojissMu. OOmue XUMHUYECKHE€ CBOWCTBA HEPACTBOPHUMBIX  OCHOBAHUMA:
B3aMMOJICCTBHE C KUCIOTAMH, Pa3JI0KEHUE IIPU HATPEBAHUM.

OO0mue XUMUYECKHE CBOMCTBA CpPEJHUX COJICH: B3aMMOJICUCTBHE C KHCJIOTaMH,
IIeJI04YaMu, COJIIMH U MeTaiuiaMu. B3anMomeiicTBrEe KUCIIBIX COJICH CO IIeI0YaMu.

IM'aaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJIEH ¢ BOJION. ['MAPOIM3 COMM CHIIBHOTO
OCHOBaHHUS M CIA00W KHUCIOTHL. ['MAponu3 coiu ci1aboro OCHOBAaHUS U CHUIIBHOW KHCIIOTHI.
[ITkama pH.

CBolicTBa KUCIIOT, OCHOBaHUM, OKCHUJIOB U COJIEM B CBETE TEOPUM DJICKTPOJIUTUYECKOU
JIUCCOLMAIMUA U OKUCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIUM.

JlemoHCTpanuu.
* HcnplTaHuE BEIIECTB U UX PACTBOPOB Ha AJIEKTPOIIPOBOTHOCTb.
*  3aBHCUMOCTb JEKTPONPOBOIHOCTH YKCYCHON KHCIOTBI OT KOHUEHTpPALIH.
* JIBM>KEHHE OKPAILLIEHHBIX HOHOB B JIEKTPUUECKOM IOJIE.
* OmnpeneneHue xapakrepa cpeibl B pacTBOpax COJEH.
JIaGopaToOpHBIE OMBITHI.
13. JTucconmarys caabbix SJIEKTPOJUTOB HA IPUMEPE YKCYCHOM KUCIOTHI.
14. 3meHeHne OKpacku HHIMKATOPOB B KMCIIOTHOM CpeE.
15.  Peakuus HeWTpanu3anuy pacTBOpa MIENOYH PA3INYHBIMHA KHCIOTAMH.
16.  Tlonyuenue ruapoxcuna meau (II).u ero B3auMoeHCTBUE C Pa3IMYHBIMHU KHCIOTAMH.

17. BzaumopeiicTBue CUIbHBIX KUCIOT ¢ okcuaoM meau (I1).



18-20. B3aumopelicTBHE KUCIOT C METAJUIAMH.

21. KauectBeHHast peakius Ha KapOOHAT-HOH.

22. TonyueHne CTYIHS KPEMHHUEBOU KHCIIOTHL.

23. KayecTBeHHast peaKiysi HA XJIOPHUJL - WU CyIb(aT-HOHbI
24. V3meHeHre OKpacKy MHIMKATOPOB B LIEJIOYHOM cpele.
25. B3aumoeiicTBHE MIEN0YEi ¢ YIIEKHCIIBLIM Ta30M.

26. KauecTBeHHast peakiis Ha KATHOH aMMOHHSI.

27. Honyuenue ruapokcuaa meau (II) u ero pasoxeHue.
28. B3aumoeiicTBre KapOOHATOB € KMCIOTAMHU.

29. Monyuenune ruapokcua xemnesza(Ill).

30. B3aumoieiicTBre xeinesa ¢ pacTBopoM cyibhara meau (11)
[IpakTuueckue paboThI

1. CsoiicTBa KHCIOT, OCHOBAHMIA, OKCHJIOB U COJIEH B CBETE TCOPUH
ANIEKTPOJIUTUYECKOM TUCCOLMALIMU U OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUM

Hemerannsr u ux coenMHEHUS

Crpoenne aToMOB HEMETANIOB M HMX mojnoxeHue B Ilepmoamueckoi cucreme. Psn
ANEKTPOOTpUIIATENbHOCTH. KpucTammuyeckue pemeéTkd HEMETAUIOB — TMPOCTHIX BEIIECTB.
Amnorponus u e€ nmpuanHbl. PU3nYecKue cBocTBa HeMeTauoB. OO0IIMe XUMHYECKIE CBOMCTBA
HEMETAIJIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.

l"asiorensl, crpoeHue MX aTOMOB M MOJIEKyJ. DPU3MYECKME W XUMHUYECKHE CBOMICTBA
rajJjoreHoB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJlOr€HOB B 3aBUCHMOCTH OT MX MOJIOKEHUS
B [lepnoanyeckoii cucrteme. HaxoxaeHue rajJoreHoB B MPUPOJE U UX MOJydeHUE. 3HAUEHUE U
IIPUMEHEHHE TraJIOre€HOB.

l'asloreHOBOIOPOJIBI M COOTBETCTBYIOIIME WM KHCIOTHL: IUIABUKOBAs, COJISHAsd,
OpoMoBOJIOpOIHAsl, MOJOBoJopoaHas. ['amorenuapl. KauecTBeHHBbIE peakMy Ha TajJOreHH]-
noHbl. [IpuMeHenue coeAMHEHNI TaIOreHOB U UX OMOJIOTUYECKas POJlb.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbl. Cepa B mpupoie W €€ TOJydeHHE.
AnnoTtponHsle MOIUGUKALUKA CEpbl M HUX CBOHCTBAa. XHMHUYECKHME CBOMCTBA Cepbl U €€
IIPUMEHEHHUE.

CepoBo1opo: CTpOEHUE MOJIEKYJIbI, (PU3MUECKUE U XUMUYECKUE CBOWCTBA, IOJYyYCHHUE U
3Hauenue. CepoBogopoanas kucnota. Cynbduasl 1 ux 3HaueHue. JIIoMUHOPOPHL

Oxcup cepsl (IV), cepaucras kucnoTa, cynbputsl. KauecTBeHHas peakius Ha CylIbpUT-
HOH.

Oxcupn cepwl (VI), cepnas kucnota, cynabdatsl. Kpucrammoruapartel. KauectBeHHas
peaxius Ha Cynb(ar-uoH.

CepHast KUCIIOTA - CHIIBHBIN 37eKTpoauT. CBoicTBa pa30aBIeHHON CEpHOM KUCIOTHI, KaK
TUMIUYHOW KHUCIIOTHI: B3aMMOJICHCTBUE C METaJIaMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHIAMH,
OCHOBaHUSMHU U aM(OTEPHBIMHU THAPOKCHIAMU, coliiMu. KauecTBeHHas peakius Ha Cyib(aT-
HOH.

OO0mas xapakTepUCTHKa AIeMEHTOB VA-rpynmbl. A30T, CTPOCHHE aToMa U MOJICKYIIBI.
dusznueckue M XUMHYECKHE CBOWCTBA W NPHUMEHEHHE a30Ta. A30T B MPUPOJE U €ro
OuonorNYecKas poJib.

AMMUaK, CTpoeHHE MOJEeKynbl U (u3udeckue CcBoiicTBa. AMMMayHas BOJa,
HAIIATBIPHBINA COUPT, TUApPAT aMMuaka. JOHOPHO -aKIENTOPHBIA MeXaHU3M O0pa30BaHUS



KaTHoHa aMMoHus. BoccranoBuTenbHbIE cBOMiCTBa amMmuaka. Cojlu aMMOHUS U UX IIPUMEHEHHE.
KauecTBeHHas peakiiys Ha KATHOH aMMOHHUS.

Oxcuzpl a30Ta: HECOJNEOOpa3yloIMe M KHCIOTHBbIC. A30THCTash KUCIOTa W HHUTPHTHI.
A30THas KUCI0Ta, €€ NOJIydeHHE U cBoMicTBa. Hutpartsl.

®dochop, crpoenue aroma u amtorponus. Docuapl. Pochun. Okcun docdopa(V) u
oprodochopnas kucnora. Pocharer. DochopHbie ynoopenus. HCEKTHITHIBL.

OOmast xapakTepucTuka 37MeMeHTOB IV A-rpymmbl: 0COOCHHOCTH CTPOEHHS aTOMOB,
IIPOCTBIX BEILIECTB M COEIMHEHUI B 3aBUCUMOCTH OT MOJIOXKEHUS 1eMeHTOB B [lepuoauueckoit
cucremMe. Yriepod. AJUIOTPONHBIE MOTUBHUKAIMK: anMa3, Tpagur. AMOpPQHBIN yriepoa u ero
copTa: caxka, aKTMBHUPOBAHHBIA yroib. AjncopOums. XUMHUYECKHE CBOWCTBA yriepoja.
Kokcoxumuueckoe npon3BoACTBO U €ro npoaykuus. Kapouap.

Oxcupn yraepoma(Il): crpoeHue Momnekynbl, MoixydyeHue M ero cBoictBa. Okcun
yraepona(IV): crpoenune Mosexysbl, MOJIy4eHHE U €ro cBoiicTBa. YroisibHas kuciota. Conu
YTOJBHOU KUCIIOTHI: KApOOHATHI U TUAPOKapOOHAThl. TeXHUYecKas ¥ MUILEBas CoJa.

Heopranuueckrue u opraHmdeckue BeEIIeCTBA. YTJIEBOAOPOIbl. XUMUYECKOE CTPOECHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0OK COETUHEHHUS aTOMOB B MOJIEKYJI€ 110 BaJIEHTHOCTH.

Mertan, 3TaH, Kak NpeAeabHbIe YrIIeBOJOPO/Ibl. DTUIEH U aleTUJIEH, KaK HelpeebHbIe
(HeHachIlIeHHbIe) yrieBojopoabl. ['openue yriaeBoaoponoB. KauecTBeHHBbIE peakuuu Ha
HemnpeJebHbIE COeTUHEHUS.

OTUJIOBBI CHHUPT, €ro IMoJIydeHHe, TNpUMEHEHHEe U (U3UOJIOTHYECKOe JIeHCTBUE.
Tpéxaromublil cnupT rniepuH. KauecTBeHHast peakiiysi Ha MHOTOATOMHbBIE CIUPTHI. YKCyCHast
- IPEJCTaBUTENb Ki1acca KapOOHOBBIX KUCIIOT.

Kpewmuuii, ctpoenne ero aroma u cBoiictBa. Kpemuuit B npupoae. CUTMUIMIBI U CUJIAH.
Oxcun kpemuans(1Y). KpemuueBast kucinora u €€ COH.

[IpousBoacTBO cTekia u 1HeMeHTa. [Ipoaykuusi CUIMKATHOW MPOMBIIIIIEHHOCTH:

ONITHYECKOE BOJIOKHO, Kepamuka, papdop, dasHc.
OnTHyeckoe BOJIOKHO.

Hemeranner B mpupone. ®dpakuuoHHas MEperoHKa >XUIKOTO BO3JyXa Kak Croco0
MOJIyueHusi KHUCIopoda, aszora, aproHa. llomydenuwe d¢ocdopa, kpemHus, xiopa, Hoja.
DEeKTPOIN3 PACTBOPOB.

[Tonyuenue cepHOI KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTUYECKAs CXeMa, METO]]
KUIISIILETO CJIOs, MPUHIKUIIBI TeIUI000MeHa, MPOTUBOTOKA M upKyasiuuu. Oneym. [IpousBoactso
aMMUaKa: ChIpbE, XUMU3M, TEXHOJIOTHUECKas CXeMa.

JdeMoHcTpanun

e Komnexius HeMeTasios.

e Mopenu KpUCTAJUIMYECKUX PEIIETOK HEMETAIIIIOB: AaTOMHBIE I MOJIEKYJISIPHBIE.
e O30HaTOp M MPUHLUIBI €T0 PabOTHI.

e ['opeHue HEMETaJIOB - MPOCTHIX BEIECTB: cephl, pocopa, JPEeBECHOTO YTIJIs.
e OOpa3Ibl raJIOreHoB - MPOCTHIX BEIIECTB.

e BsaumopelicTBHe rajJoreHOB C METaJIJIAMHU.

e BriTecHeHue xjopa OpoMoM MM Ho1a U3 pacTBOPOB UX coJieit

e  KouekIus mpupoIHbIX COSTUHEHUH XJI0pa.

e BsaumopaelicTBue cepbl C METANIAMU.

e ['opeHuE Cepbl B KUCIOPOAE

o Komnekmus cyabGUIHBIX pYyI.



KagecTBenHas peaxuust Ha CylnbQUA-UOH

ObeciBeunBaHUE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anmMoeiicTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEBIO.
OOyrnuBaHue OPraHMYECKUX BEIIECTB KOHIECHTPUPOBAHHON CEPHOM KHCIOTOM.
Juarpamma «CocTaB BO3IyXa.

Buneodparments! u cnaiiapl «lItuusu 6azapbi».

[omy4yenue, cobupanue u pacro3HaBaHHE aMMHAKA.

Paznoxenne Omxpomara aMMOHHSL.

B3anMoeiicTBre KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEJIBIO.

I'openue yepHoro mopoxa

Pasnoxxenne HuTpara Kajaus U TOPEHUE JPEBECHOTO YroJbKa B HEM

O06pa3iel TpUpOAHBIX coenuHenuit Gocdopa.

I'openue pochopa Ha Bo3ayxe U B KUCIOPOJIE.

[Tonygyenue 6emoro Gocdopa U UCTIBITAHUE €TO CBOMCTB

Komnexnust «O6pa3iibl IpUPOAHBIX COSTUHEHNUN YTIEPO1a»

[Toptper H. /1. 3enunckoro. [lornomenre akTHBUPOBAHHBIM YIVIEM pacTBOPEHHBIX
BEIIECTB WJIM T'a30B.

YeTpoicTBO MpOTUBOTA3A.

Monenu MoJeKys MeTaHa, ITaHa, STUJIEHA U alleTUIICHA.

B3anmonericTBre sTrIeHa ¢ OPOMHOM BOJION M pacCTBOPOM MEpMaHTaHaTa KajIusl.
OO0mue XUMHUIECKHEe CBOMCTBA KHCIOT HA MPUMEPE YKCYCHOM KUCIOTHI.
KauectBeHHas peakuys HA MHOTOATOMHBIE CIIUPTHI.

Komnexuust «O6pasiibl IpUPOIHBIX COSTUHEHU KPEMHHUS.

Komnexknus crekna, KepaMHUKH, HEMEHTA U U3JIEIUN U3 HUX.

Komnexuust npoaykuuy CUIMKaTHOW MPOMBIIIIIEHHOCTH.

BuneodparmenTs! u crnaiiapl «[Ipor3BoACTBO CTEKIIA U IIEMEHTAY.
Komnexkuus «IIpupoiHpie coeqMHEHNs HEMETAILIIOBY.

BuneodparmenTs u ciaiipl «PpakimoHHas MEPErOHKa KUIKOTO BO3IyXa»
BuneodparmenTs! u cnaiiasl «lloxydenue Bogopoaa, KUCIOpOa U rajloreHOB
ANEKTPOIIUTUYECKUM CTIIOCOO0OM.

Mogenu annapatoB AJi POU3BOJICTBA CEPHOM KUCIIOTHI.

Mopenb KUnsero ciosl.

Mogeinb KOJIOHHBI CHHTE3a aMMHUaKa.

BuneodparmenTs u crnaiiapl «I[Ipor3BoACTBO CEPHOM KHCIOTHI».
Buneodparments! u cnaiiapl «I Ipon3BoIcTBO aMMHaKay.

Komnexuust «CpIpb€ U1 MOJIy4EHUSI CEPHON KUCIIOTBD».

JIaGopaTopHbIE ONbBITHI

31. Pacnio3HaBaHUE TAJIOTEHU I-UOHOB.

32. KauecTBEHHBIE PEAKIIUH Ha CYTb(HaT-HOHBI.

33. KauyecTtBeHHas pCaKius Ha KaTUOH aMMOHUS.

34. Xumuueckue cBOMCTBA a30THOM KHCJIOTBI, KaK 3JICKTPOJINTA.

35. KauectBeHHble peaknuu Ha (pochar-HoH.

36. [Momny4eHne U CBOMCTBAYTOJIBHON KUCIOTHL.



37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. Ipomyckanue yriekucaoro ra3a 4epe3 pacTBOp CHIIMKATA HATPHS.
IpakTryeckue padoTsb

2. V3yueHue CBOMCTB COJITHOM KUCIOTHIL.

3. U3yueHune CBOMCTB CEPHOM KUCIIOTBI.

4. TlonyueHre aMMHUaKa U U3y4eHHE Er0 CBOMCTB.

5. Tlony4eHue yrieKucaoro ra3a u u3ydeHue ero CBOUCTB.
MeTa/uIbl M UX COETMHEHUS

[Tonoxenne meraiuoB B Ilepmonnueckoi cucreme xumudeckux anemeHToB [ M.
MenpeneeBa, CTpOEHHE UX aTOMOB M KPHUCTAUIOB. MeTajinyeckasi CBsi3b M METaJUTMYecKas
KpUcTayuueckas pemérka. @u3nueckue CBOMCTBA METAUIOB: AJIEKTPO- U TETUIONTPOBOHOCTD,
OTpaXKaroIasi CrIoCOOHOCTh, MIACTUYHOCTD. CIiaBbl YEPHBIE U I[BETHEHIE.

Meramibl Kak BOCCTAHOBUTENIH. JJIEKTPOXMMMYECKHMU psj HampsbkeHuid. B3anmMopeiicTBue
METaJUIOB C HEMETAJIJIaMHU, OKCHJIAMH, KACIIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.
CtpoeHne aTOMOB W TIPOCTHIX BEIIECTB IIEJIOYHBIX METAUIOB. 3aBUCUMOCTH (DM3HUYECKUX W
XUMUYECKUX CBOWCTB IICIIOYHBIX METAUIOB OT 3apsAfoB siaep uX atomMoB. OKCuawpl U
TUAPOKCH/IBI MIEJIOYHBIX METAJUIOB, WX TOJIyU€HUE, CBOWCTBA, MpUMEHEHUE. Baxxuewume coym
LIEJIOYHBIX METAJUIOB, UX 3HAYEHUE B )KUBOU U HEXXUBOM MPUPOJIE U B )KU3HU YEIIOBEKA.
CrpoeHne aTOMOB M NPOCTBIX BEIIECTB IIETOYHO3EMENIBHBIX METAUIOB. 3aBUCHUMOCTh
(bu3NYeCKUX MW XUMHUYECKHX CBOMCTB IIEIOYHO3EMEIbHBIX METaJUIOB OT 3apsioB sAep HX
aToMOB. OKCHJIIBI M THAPOKCUIBI IIEIOYHO3EMEIbHBIX METAJUIOB, X IOJY4YEHHE, CBOMCTBA U
MpUMEHEHHE. BaxxHelmue coym mEIOYHO - 3€MENbHBIX METAJUIOB, UX 3HAYEHHUE B MPUPOJE U
XKU3HU yenoBeka. KapOoHAThl ¥ ruApokapOOHATHI KabLIUS.
XKéctkocTh BoAbI: BpeMeHHass U noctosiHHas. CrnocoObl ycTpaHeHHs] BPEMEHHON KECTKOCTH.
CrniocoObl ycTpaHeHHs] MOCTOSIHHOM sk€cTkocTH. MoHuThl. CoeIMHEHNS aTIOMUHHS B MPUPOJE.
XuMmuyeckue cBoicTBa amoMuHUS. OCOOEHHOCTH OKCHAAa M THJIPOKCHAA AalIOMHUHHUS Kak
aMm(doTepHBIX coOeTMHEHUH. BaxkHelme comu amroMuHus (XJIopu, cyiabdar).
OcobGenHocTH cTpoeHHs aToma kelesa. JKene3o B mpupoje. Baxneimme pynsl xene3a. OKCHIbl
u runpokcusl xxene3a(ll) u xenesa(Ill). Conu xenesa(Il) u xeneza(Ill). ObHapyxeHre HOHOB
KaTHOHOB e€JIe3a B pacTBOpE. 3HAUEHUE COECIMHEHUN JKeme3a.
Koppo3sus xumuueckasi v 31€eKTPOXUMUAYECKAsl. 3aliuTa METAIOB OT KOPppo3uu. MeTauibl B
MpHUpo/ie: B CBOOOTHOM BUJIE U B BUE coenuHeHmid. [lonstue o meramunyprun. UépHas u
uBeTHas Metauyprus. [lupomeraimyprus, THAPOMETAILTYPIUs, JIEKTPOMETAJUTYPrHUs.
Jlomennslit npouecc. [lepepaboTka uyryHa B cTainb. DIEKTPOJINU3 PACILIABOB.
JeMoHCcTpamun

* BzaumopeiicTBue HaTpusl, JIMTHS U KaJIbLKs C BOLOM.

* T'opeHue HaTpHsl, MarHus U KeJae3a B KUCIOPO/IE.

* Bcrbimka TEpMUTHON CMECH.

* BsauMmojeiicTBUe cMecH MOPOUIKOB CEPBI U XKeje3a, IUHKA U CEPHI.

* BsauMmojeiicTBUE aTIOMUHUS C KUCIOTaMHU, IIEJI0YaMHU U BOJIOM.

* BsauMojeincTBue kene3a U Meu C XJI0pOM.

* BsaumopelcTBue MeQU C KOHLICHTPUPOBAHHOM CEPHOM KUCIIOTOM U a30THOM KUCIIOTOU



(pa3z6aBiieHHON ¥ KOHIICHTPUPOBAHHOM).
* Okxpacka IJJaMEHU COETUHEHHUSIMU LET0YHbIX METAJIOB.
* Okxpacka mjIaMeHu COEIUHEHUSIMU ENOYHO3EMEIbHBIX METAJIIOB .
* TameHue U3BECTU BOJIOM.
* IlosydeHne KECTKOM BOJBI B3aMMOICHCTBUEM YIJIEKMCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
* VYcrpaneHue BpeMEHHOM )KECTKOCTH KUTITUYEHUEM U JOOABKOM COJIBI.
*  VYcTpaHeHHe NOCTOSIHHOM KECTKOCTU JOOABKOM COMBI.
* VOHHWTHI ¥ IPUHIIMIT UX JEHCTBUS (BHICOPpAarMeHT).
e Komnekuust npupoIHbIX COEAUHEHUN AITFOMHHUS.
*  Bugeodparments! u cnaiiapl «OKCU aTIOMUHUS U €70 MOJIU(DUKALIUN.
* Tlonmydyenue aMm(pOTEpHOro THIPOKCHIA ATIFOMUHHUS U UCCIIEJOBAHHUE €r0 CBOMCTB.
*  Komnexnus «XUMHUYECKHNE UCTOYHUKHU TOKA».
* Pe3ynpTaThl JUIMTENBHOIO SKCIEPUMEHTA N0 N3YUYEHUIO KOPPO3UHU CTAJIbHBIX U3JIEIHUN B
3aBUCHUMOCTH OT YCJIOBHI MPOLIECCOB.
* Boccranosnenue meau u3 okcugamenu(Il) Bomopomgom.
*  BuneodparmenTs! u craiiapl «I[pon3BoACTBO YyryHaW CTAINY.
*  BuneodparmenTs! u ciaiipl «3aemus U3 4yryHa u cTaim.
*  BuneodparmenTs! u ciaiipl «I[pon3BoACTBO aTIOMUHUS.
JlaGopaTopHBIE OIBITHI
39.B3aumoieiicTBre keinesa ¢ pactBopom cynbgara meau(1D).
40.TTonyueHne U3BECTKOBOM BOBI U OIBITHI C HEH.
41.Tlonyuenne ruapokcunos xkenesa(Il) u (11I).
472 .KauecTBEHHBIE peaKIMU HA KATHOHBI JKejle3a
[IpakTrueckue pabOTHI
6. TlosnydeHue KECTKON BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

7. PereHue 3KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTauibDy.
XuMHUSA U OKpYKaKIIas cpena

Crpoenue 3emun: sApo, MaHTHS, 3€MHAsl KOpa, UX XUMHUYECKHH cocTaB. JIutocdepa u
e€ xumuueckuil cocrtaB. Munepansl. Pynbl. Ocagounbie noponsl. llosie3Hble nckomaemble.
XHUMHYECKUH COCTaB THAPOChEpbl. XUMHUECKHI cOCTaB aTMOChephI.

HcTouHMKM XUMUYECKOTO 3arpsi3HEHUs OKpyKaroliei cpeabl. ['moOanbHbIE HKOJIOTUYECKUE
MpoOJIeMbl  YEJIOBEYECTBA: TAPHUKOBBIM 3(PQEKT, KHUCIOTHBIC JOXKIU, O30HOBBIC JIBIPHI.
MexnyHapoaHOe COTPYAHMYECTBO B 00OJACTH OXpaHbl OKPYKAIOIIEH CpPelbl OT XHUMHYECKOTO
3arps3HEHUs. «3enEHast XUMHU.
JdeMoHcTpanuu

*  Buneodparments! u ciaiinpl «CTpoeHue 3eMiu 1 €€ XUMUYECKHI COCTaBy.

*  Komiekuus MUHEpAIOB U TOPHBIX MOPO/I.

*  Komnekuus «Pyasl MeTaiaoBy.

*  BuneodparmenTsl u crnaiiapl «[ 1006anbHbIE SKOJIOTHYECKHE TPOOIEMBI UETIOBEYECTBAY.
JIaGopaTopHBIE OMBITHI

43. UzyyeHue rpaHura.



O000menne 3HaHUH 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI.

IHoaroroBka kK OCHOBHOMY roCy/iapCTBEHHOMY IK3aMeHYy

CrpoeHue aroma B COOTBETCTBUU C MOJIOKEHUEM XMMHUYECKOT0 3eMeHTa B [leproanueckoit
cucreme. CTpoeHHe BelIeCTBa: XUMUYECKasl CBSI3b MKPUCTAUIMYECKUE PEIIETKU. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX IEMEHTAMU MPOCTHIX BEIIECTB (METAJUIOB, HEMETAJJIOB, 0JIArOPOIHBIX
ra3oB) OT IOJIOKEHUS d3JeMeHTOB B [lepmommueckoit cucreme. Tumonorus HEOpPraHUYECKHUX
BEILIECTB, JICJICHUE UX HA KJIAcChl U rpymsl. [IpencraBurenu.
[Ipu3Haky U yciIoBHsI IPOTEKAHUS XUMUYECKUX PeakUHi. THUIIOIOTHS XUMHUYECKUX PEaKIUH 110
pa3aMYHbIM OCHOBaHUSAM. Peakuuu HOHHOro oOMeHa. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu.
XWUMUYECKME  CBOWCTBA  MPOCTBIX  BEIIECTB.  XapakKTepHbIE  XMMHYECKHE  CBOMCTBA
coJieoOpa3yolnuX OKCUAOB, THAPOKCUIOB (OCHOBaHUM, KUCIOT U aM(OTEPHBIX THIPOKCUIOB),

COJIEH.

TemaTuveckoe IIIaHMPOBaHUE MO Kypcy «Xumusa», 8 kiaace, ®I'OC OO0 6a30Bblii ypOBEeHb

(24. B Hene10, Beero 68 v)

No | HawumenoBanue | Konuuect B Tom uucie Ha Buibl, hopMbl 1 ConepxaHue
pazmenoB (Tem) BO 9acoB MIPOBENICHNE coepkaHue BOCITUTATEIIBHOT'O
o IIpaktnueck | KoHTpoOnbpH | AEATEIEHOCTH MOTEHLM A
mporpam uX paboT BIX yJanmxes pasnena
Me pabor
8 knacc
1 | HayanbHbie 20 2 1 VYcranosnenne | COBEpPUICHCTBYIO
TIOHSATUSA u JIOBEPUTENIBHBIX | TCS
3aKOHBI XUMHUH OTHOLIEHUH B | KOMMYHUKaTUBH
pe3yabTrare ble HAaBbIKU,
nuainora, oecen | popMupyercs
MEXKIY [TO3HABATEJIbHBIN
[IeJaroroM U | MHTEpEC K
y4aluMHucs, [peaMery,
co3/1aHue dbopMupoBanue
POOIEMHBIX ITIO3UTUBHOT'O
CUTYaLH, BOCIIPUATHUSL
BOIIPOCOB LIKOJIBHUKAMU
TpeOOBaHUN U
npockd yuuTens,
[IPUBJICYECHUIO
UX BHHUMaHUs K
obcyxxaemoit Ha
YpOKe
uHpopMaluu
2 | Baxueiimue 18 3 1 Bxirouenue B | UTpoOBBIE u
MPEICTaBUTENU YPOK HIPOBBIX | HHTEPAKTUBHBIE
HEOPraHUYECKU poueayp, dbopMbI
X BEIECTB. KOTOPBIE CIOCOOCTBYIOT
KonnuecTBeHHbI IIOMOTAr0T CTUMYJIMPOBAHU




€ OTHOLIICHHUA B
XNUMHUHN

MOIEPKATh
MOTHBAIIHIO
y4almxcs K
MOJIYYEHHIO
3HAHMH,
HaJIa)KUBaHUIO
MMO3UTHUBHBIX
MEKITHIHOCTHBI
X OTHOIIICHUH B
Kj1acce

0
MMO3HaBaTEIILHOM
MOTHBAIIUN
IKOJIbHUKOB,
pa3BUTHUIO
KOMMYHI/IKaTI/IBH
bIX HABBIKOB

OcHoBHbIE 11 PaGoTsl ¢ | IIpuBneyenune
KJIaCChl TEeKCTaMH, BHUMAaHUS
HEOpPraHU4eCKU Jon.uHpopmMall | yyamuxcs K
X COCIMHEHUH uew, LIEHHOCTHOMY
BBITIOJTHEHHE aCIeKTy
3a1aHUI MU3y4aeMbpIX  Ha
IIPAKTUYECKON | ypOKax SIBJICHUH,
3HaYUMOCTHU BbIpa0aThIBaeTCA
JMYHOE
OTHOLICHHE
yuanmxcs K
00pa3oBaHUIO
KaK IIEHHOCTH
Ilepuoandeckn 8 Paboras B | BocinTeIiBaeTcs
W 3aKOH H rpynmnax YBaK€HUE K
[Tepuoamaeckas (mapax), HUCTOPUYECKOM
cucremMa AQHAJIU3HUPYIOT JUYHOCTH,
XUMHUYECKUX YYETHBIN AKTUBU3UPYETCS
anemeHToB /I Marepua, IIO3HABaTEJIbHAS
N. MenneneeBa PacKphIBAIOT JIeATEIbHOCTh
u CTpOECHUE CMBICIT I13, | ygammuxcs,
aToma dbopMupoBaHHE | MPUBIEKACTCS
YBaXKEHUS K | BHUMaHHE
3aciyram IIKOJIBHUKOB K
OTEYECTBEHHBIX | LIEHHOCTHOMY
YYEHBIX aCIeKTy
yueOHOTO
Marepuana,
BbIpa0aThIBaeTCS
JUYHOE
OTHOILIEHHE
yYaluxcs K
00pa3oBaHUIO
KaK [IECHHOCTH
Xumuueckas 11 PaboTsr ¢ | [IpuBneyenue
CBSI3b. TEKCTaMH, BHUMAaHUs
OKuCAUTENBHO - JOML.MHpOPMALl | yYaIIuXxcs K
BOCCTaHOBHTEIb uen LIEHHOCTHOMY
HBIE peaKluu aCIeKTy

U3y4acMbIX  Ha
YpOKax sIBJICHUH,
BbIpabaThIBAETCS




JIMYHOC
OTHOLICHUEC
yyamuxcs K
00pa3oBaHUIO
KaK [ICHHOCTH

Hroro 68
9 knacc
1 | TloBTOopenue u 5 Pabora B | [Ipn
00o0menune rpymmnax, napax | HCIoJIb30BaHUU
CBEICHUH 110 npu oOyuaroumces
Kypcy 8 kiacca. OpraHu3aluu npuoOpeTaeTcs
XUMUYECKUE medcTBa COLMAIIBHO
peakiuu MOTHBUPOBAHH | 3HAYMMBIA OIIBIT
BIX U | COTpYTHUYECTBA
SPYIUPOBAHHBI | U B3aUMHOM
X YYCHHKOB HaJ | TOMOIIA
1704
HEYCTIEBAIOIAM
u
OJ/IHOKJIaCCHHUKA
MU
2 | XuMH4YecKre 10 Opranuzanus CoBepHIEHCTBOB
peakiuu B uX paboThl C | aHME  HAaBBIKOB
pacTBopax TEeKCTaMH, CaMOCTOSITEIHLHO
3aJaHUSIMU ro pelieHus
MOBBIIIEHHOTO | TIPOOJIEMBI,
YPOBHS, COBEPLICHCTBOBA
UCCIIeIOBaTeNb | HUE
CKHe U | IPaKTUYECKUX
MPAKTHYECKUE | HaBBIKOB,
(bopMbI pabOTHI | YBAXKUTEIHHOTO
OTHOIIEHHUS K
qyKUM  UJesIM,
apryMeHTHPOBaH
us u
OTCTaUBAHUS
cBOEH TOYKHU
3peHus
3 | HemeTaniasl u 25 Opranuzanus Bricka3biBaHUs
WX COCMHEHUS uX paboThl  C | yJaluMucs
TEKCTaMH, CBOEr0 MHEHHUS
3a/IaHUSIMU o €€ MOBOAY M
MOBBIIIEHHOTO | YBaXXEHUE K
YPOBHS, qyKOMY
obcyxaeHue MHEHUIO
uH(pOpMaIUU: MPUBJICYCHUE
WHUIMUPOBAHU | BHUMAHUS
e ee | yyamuxcs K
o0cyx1eHus LIEHHOCTHOMY
aCIEKTy

U3y4acMbIX  Ha
ypOKax sIBJICHUH




4 | Metauibl ¥ UX 17 Opranuzanus Belicka3bpiBaHusA
COEIMHEHUS uX paboThl  C | ydaluMucs
TEKCTaMH, CBOEr0 MHEHHUS
3alaHUsAMU [0 €e MOBOAY U
NOBBILIEHHOTO | YBa)KEHUE K
YpOBHS, qyKOMY
00CyXIeHNE MHEHHIO
UHPOpMaLUU: IIPUBJICYECHHE
WHUIUUPOBAHU | BHUMaHUS
e ee | yyaluxcs K
00Cy)XIeHUS LIEHHOCTHOMY
aCHeKTy
U3y4aeMbIX  Ha
YpOKax sIBJICHUHI
5 | Xumus u 2 Hcnone3oBanue | Mcnosb3oBanue
OKpYy’Karolas UCCIJIEIOBATENb | MPAKTUYECKUX,
cpena CKOM 1ab0paTOPHBIX,
JEeSITEIbBHOCTH | TPOEKTHBIX
yyamxcs 1pu | paboT JUTSt
peanu3annuu npuoOpeTeHus
UMU HaBBIKOB  caM.
WHIUBHUIyAJIbH | PEIICHUS
BIX U | IpoOIeMbl,
TPYHIOBBIX reHepUPOBAHMUS
uccienoBaTenb | 1 oQOpMIICHUS
CKUX MPOEKTOB | COOCTBEHHBIX
1201 (9%
YBXXUTEIHHOTO
OTHOIIEHHUS K
qyKUM  UAESIM
MyOJIUIHOTO
BBICTYIUICHUS
nepen
ayJuTOpHUEH,
apryMeHTHPOBaH
us u
OTCTauBaHUS
cBOEH TOYKHU
3peHus
6 | O6o06eHne 9
3HaHUU 1O
XUMUH 32 KypC
OCHOBHOM
LIKOJIBL.
[Toaroroska k
OcHOBHOMY
roCylapCTBEHHO
MY 9K3aMEHY
(0I'D)
Hroro 68




TemaTnueckoe NJIAHNPOBAHME VIS 00YUAIOUINXCS, HAXOAAIIMMCS HA HHAUBUIYAJIBLHOM
o0yuenun. Paccuntano Ha lyac B Heaes10, Bcero 34 yaca B roj.

8 KJacc

Ne | HazBanue TeMbl KonnuectBo

T 4acoB 1Mo paboueit

porpaMmme

1. | HaganbHbIC TOHATHS M 3aKOHBI XUMHH 10

2 | Baxueiue mpeacTaBUTENH 9
HEOpraHMYeCKux BemecTB. KonmmuecTBeHHBIC
OTHOIICHHSI B XHMHH

3 | OcHOBHBIE KJIACChl HEOpPraHUYEeCKHUX| 5
COEJIMHECHU I

4 | [lepuoanueckuii 3akoH u llepuomuyeckas 4

cucTteMa XuMHYecKux osnemeHTtoB [J[. U,
MenieneeBa U CTpOCHHE aToMa

5 | Xumuueckasgs  cBA3b.  OKHUCIWATENBHO A 5
BOCCTAHOBUTEJIbHBIE PEAKITUU

7 | UTorm xypca 1

Bcero gacos: 34

TeMaTI/I‘IeCKOC HJIaHI/[pOBaHI/[e AJIA oﬁyqamumxcn, HaxoaAMuMcCcHd Ha I/IHI[I/IBI/II[yaJIbHOM
o0yyennu. Paccuurano Ha 14yac B Hexen10, Bcero 34 yaca B roj.

9 kaacc
No | Ha3Banmne TeMbI KommuectBo
T 4acoB 10 paboueit
nporpamme
1 [ToBTOpeHue u 0600IIEeHNEe CBEIEHUH TT0 KypCy 8 Kitacca. 3
XHUMHUYECKUE PEAKITUN
2 | X¥MMHYECKHE PEaKIIUU B PaCTBOPAX 4
3 | HemeTanasl 1 UX COETUHEHUA 12
4 | MeTtaiuisl ¥ UX COEIMHEHUS 8
5 | Xumus 1 OKpyKaromas cpena 5
Bcero gacos: 34

IInanupyemsblie pe3yJibTaTbl 0CBOCHHS y4eOHOI0 MpeaMera

IIo 3aBCPUICHUTIO KYpCa XUMHH HA 3TAHC OCHOBHOI'O O6H_ICFO O6pa3OBaHI/IH BBIITYCKHUKHA
OCHOBHOM LWKOJIBI JOJKHBI OBIIAACTh CJIICAYIOMIUMHA pE3yJibTaTaMU:

I. JlugnoCTHBIC pe3yabTATHI:

1) Ocosnanue cBoeit 3THUYECKOI TPUHAICKHOCTH, 3HAHHE UCTOPHU XHMHUH M BKJIa1a
POCCUICKON XMMUYECKON HAYKU B MUPOBYIO XUMHUIO;

2) ¢0p]l/lMpO@CZHLleOTBeTCTBeHHOFO OTHOIICHHA K IIO3HAHUIO XUMHUHU,; TOTOBHOCTH U




CIOCOOHOCTH 00YUAIOMIMXCS K CAMOPA3BUTHIO i CAaMOOOPa30BaHUIO HA OCHOBE M3Y4YEHHBIX
(baxTOB, 3aKOHOB U TEOPUI XUMHH; OCO3HAHHOTO BHIOOPA U IOCTPOCHNE MHIUBUIYaTIbHON
00pa3oBaTebHON TPAEKTOPHH;

3)  popmuposanueneaoCTHON eCTECTBEHHO-HAYYHON KAPTUHBI MUPa, HEOTHEMIIEMOM YACThIO
KOTOpOfI SABJIICTCA XUMHUYCCKAs KapTUHA MHPA,

4) oeradenuecoBpEMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON IPAKTHKY, B TOM YHCJIC U XUMHYCCKUM;

5) ocsoenueconMaBHBIX HOPM, [IPABUIT IOBEICHUSI, POJIEH 1 (OPM COLUATBHOM KU3HU B
COIIMYMeE, TIPUPOJIC U YACTHOM JKU3HH HA OCHOBE DKOJIOTUYECKOW KYJIbTYPhI H 0€30MacHOTO
oOpallieHus C BEIIECTBAMU M MaTepUaIaMH;

6) popmuposanueKOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHNH CO CBEPCTHUKAMH U
B3pOCIBIMH B TIpoliecce 00pa3oBaTeIbHON, OOIIECTBEHHO TOJIE3HOM, YueOHO-
HCCIIEIOBATENBCKOM, TBOPUECKON U APYTUX BUIOB AEATEIbHOCTH, CBSI3aHHBIX C XUMUEH.

I1. MeranpenmeTHbICpE3yIBTATH:
1) onpeodenenueneneii cobcTBeHHOTO 0OYUIEHUS, TOCTAHOBKA U (GOPMYIUPOBAHKE IS CeOs
HOBBIX 33]1a4;
2) naanuposanuertyTeii TOCTIKCHUS KeTaeMOTo pe3ysibTata 00yUIeHHsT XUMUH KaK
TEOPETHUYECKOTO, TAK W IKCIIEPIMEHTAIIBHOTO XapaKkTepa,
3) coommnecenuecBOMX ACHCTBUI C IUITAHUPYEMBIMH PE3YJIbTATAMH, OCYUJeCIBICHUCKOHTPOIIS
CBOEH JeITEIHOCTH B TIPOLIECCE TOCTIDKEHUS PE3yibTaTa, onpeoesieHuecrioco00BaeiCcTBUIIPH
BBITTOJTHEHUH JJA00PATOPHBIX M NPAKTHYECKUX PadOT B COOTBETCTBHH C IPaBHJIAMU TEXHUKU
0€30I1aCHOCTH;
4) onpedenenuerncTOUHUKOB XUMHYECKON HHDOPMAIIHH, IOJyICHUE U aHAIN3 €€, CO3aHHe
MH(OPMAIIMOHHOTO TPOYKTa U €T0 MPEe3eHTaIHS;
S) ucnonb306anUe0CHOBHBIX HHTEIUIEKTYAIbHBIX OMEPALMi: aHAIN3a ¥ CHHTE3a, CPABHEHHUS U
cuCTeMaTH3alnuu, 0000ICHNS 1 KOHKPETHU3AINH, 8bls6/1eHI e TPUINHHO-CICICTBEHHBIX CBSI3eH U
NOCMPOEeHUeTOTHYECKOTO PACCYKICHUS U YMO3aKIIOUYeHHs (MHIYKTHBHOTO, I€AYKTUBHOTO U IO
aHAJIOTHH) Ha MaTepHale eCTECTBEHHO-HAYYHOTO COJICP)KaHMS;
6) ymenueco3naroT, NPUMEHSTH U TIPEOOPa30BBIBATH 3HAKK U CMMBOJIbI, MOJICIH M CXEMBI ISt
pelIeHus yueOHBIX U TI03HABATENIBHBIX 33/1a4;
7) popmuposanuen pazeumuedK0I0THUECKOTO MBIIUICHHS, YMEHHE TIPUMEHSITh €r0 B
MI03HaBaTEIbHOM, KOMMYHHKAaTHBHOM, COLMAIBHON MPAKTHKE U MPO(ECCHOHANBHON
OpHEHTALUH;

8) cenepupoeanuenseil u onpeneneHue CPEACTB, HEOOXOAUMBIX Ul UX peaar3alluu.

III. TpenmerHbie pe3yabTaThI:

BbIMyCKHUK Hay4UTCS:
®  XapakTepu30BaTb OCHOBHBIE METO/Ibl NO3HAHUS:HAOII0IEHIE, U3MEPEHNE, IKCTIEPUMEHT;
® ONKCHIBATh CBOWCTBA TBEPABIX, KUAKHUX, ra3000pa3HbIX BEIECTB, BB UX
CYLIECTBEHHbBIE IPU3HAKY;
®  DPACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHITUH «aTOM»,«MOJIEKYIIa»,
«XUMHUYECKHM 2JIEMEHT»,  «IIPOCTOE BELIECTBO», «CI0KHOEBEIIECTBOY,



«BAJIEHTHOCTbY, «XUMUYECKAs] PEAKLIMSI», UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUMU;
PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOpUU;

pa3nuyaTth XUMUYECKHE U (PU3HUECKUE SIBIICHHUS,

Ha3bIBaTh XUMUYECKUE DJIEMEHTHIL;

OTIPEJIEIIATh COCTAB BEUIECTB M0 UX (GopMysiam;

OTIPEEIIATh BaJIEHTHOCTh ATOMAa 3JIEMEHTa B COEAMHEHUSX;

ONPEIENATh TUIl XUMHUYECKUX PEaKILInii;

Ha3bIBaTh IPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEaKILUi;

BBISIBIISITh TIPU3HAKH, CBUJIETEJIbCTBYIOIINE O IPOTEKAHUN XUMUYECKOHN peakiuu npu
BBINIOJIHEHUN XUMUYECKOIO OTIbITA;

COCTaBJIATh (GOPMYITBI OMHAPHBIX COCTUHEHUI;

COCTaBJISATh YPaBHEHUS] XUMUYECKUX PEaKIUi;

coOnroaaTh mpasBuiia 6€e30MacHOM pabOThI TP MPOBEIEHUU OTIBITOB;

M0JIb30BaThCs Ja00PATOPHBIM 000PYAOBAaHUEM U MOCYAOM;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIYHCIISATH MAaCCOBYIO JOJIH0 XUMUYECKOTO 3JIEMEHTa 10 POpMysie COeAMHEHNUS;
BBIYHCIISATH KOJIMYECTBO, 00BEM MITM MaccCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce
peareHToB WK NPOAYKTOB PEAKIIHH;

XapakTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOIa U
BOJIOPO/JIa;

MOJIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOS;

pacrno3HaBaTh OMBITHBIM IyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOAOPO/I;
pacKpbIBaTh CMBICIT 3aKOHA ABOTapO;

PacKpbIBaTh CMBICI HOHATUN «TETMI0BON 3PPEKT peakium», «MOJISIPHBII 00beM»;
XapakTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBABOIbI;

PacKpbIBaTh CMBICII TIOHATHUS «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJIIO0 PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

MIPUTOTOBIISATH PACTBOPHI C OIPEICIEHHOI MacCOBOM JT0JIeH pacTBOPEHHOTO BEIIECTBA;
Ha3bIBAaTh COCMHEHHS U3YYCHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;
XapakTepu30BaTh GU3NYECKUE M XUMUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIEeCTB: OKCUIOB, KUCIOT, OCHOBaHHI, COJIEH;

OTIPEIEeNATh IPUHAICKHOCTD BEIIECTB K OIPEICICHHOMY KIIACCy COEIMHEHUI;
COCTaBIATh (OPMYJIbl HEOPraHMYECKUX COSIMHEHUN N3YUYEeHHBIX KIacCOB;
IIPOBOJUTH OIBITHL, TOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA NU3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

pacro3HaBaTh OINBITHBIM ITyTEM PaCTBOPBI KUCIIOT U LIEJIOYEH N0 N3MEHEHNIO OKPACKU
MHIMKATOPa;

XapaKTepU30BaTh B3aWMOCBS3b MEXAY KJIaCCaMU HEOPraHMYECKUX COEIUHEHUI;
packpsiBaTh cMmbica [lepuoanueckoro 3akona J[. 1. Menneneesa;

OOBSICHATH (PU3UYECKUI CMBICT AaTOMHOTO (IOPSAKOBOTO) HOMEPAa XUMUYECKOTO
2JIEMEHTA, HOMEPOB I'PYIIbI ¥ Niepruojaa B nepuoanueckoit cucreme /1. . Menneneesa;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B
Ipezienax MajbIX IEPUOJIOB U IVIABHBIX MOArPYIII;



XapaKTEepPU30BaTh XUMUYECKUE IEMEHTHI (OT BOJOPO/IA A0 KAJIbLIMs) HA OCHOBE UX

MOJIOKEHHsI B iepuotuaeckoit cucreme 1. M. MenneneeBa 1 0COOEHHOCTEH CTPOCHUS HX

aTOMOB;

COCTaBJISITh CXEMbI CTPOCHHS aTOMOB IEPBbIX 2() 37IEMEHTOB MEPUOIUYECKON CUCTEMBI

. Y. Menneneesa;

PacKpbIBaTh CMBICT MOHITHI: «XUMHUYECKasi CBSI3b», «IJIEKTPOOTPUIATEIHHOCTDY;

XapaKTepPU30BaTh 3aBUCUMOCTH (DH3UYECKHX CBOMCTB BEIIECTB OT TUIIA

KPUCTAJUIMYECKOMN PEIETKY;

OTIPENIETISATh BUJI XUMUYECKOM CBSA3H B HEOPraHUYECKUX COCTMHEHUSX;

n300pakaTh CXEMbI CTPOCHUSI MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX PA3HBIMU BHIAMHU

XUMHUYECKUX CBSI3CH;

PacCKpBIBATh CMBICT MOHITUH «HOH»,KKATHOHY,«aHUOH»,«IJIEKTPOIUTHI,
CHEDTTIEKTPOIHUTHI «AIEKTPOJIUTUUECKAS] TUCCOLUALIUS, KOKUCITUTEIb),«CTEIEHb

OKHCJICHUS», «BOCCTAHOBUTEIb ), KOKHUCIICHUE),«BOCCTAHOBJICHUEY;

OTIPENIETIATh CTENEHb OKUCIICHUS aTOMa JJIEMEHTA B COSMHEHUH;

PacKphIBAaTh CMBICT TEOPUH IIIEKTPOTUTHIECCKOMN TUCCOIUAIINN;

COCTaBJISITh YPABHEHUS DJIEKTPOJTUTUUECKON TUCCOMAIIMN KUCIIOT, IIEJI0YEH, COJIEH;

O0OBSCHATH CYITHOCTB TIPOIIECCA AIEKTPOJMTUUECKON JUCCOIMAIIMHI M PEAKITU HOHHOTO

oOMeHa;

COCTaBJISITh TIOJHBIE M COKpPAIEHHBIC HOHHBIC YPAaBHEHHSI peaKIiuii 0OMeHa;

OTIPENIETISATh BOBMOXKHOCTh IPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa;

MPUBOJNTH PEAKIMH, TOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3IMUYHbIX BEIIECTB;

ONPEAENATh OKUCIUTENb U BOCCTAHOBUTEID;

COCTaBJISITh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITU;

Ha3bIBaTh ()aKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUYECKOU PEaKIIHH;

KJIacCU(PHUITMPOBATh XUMHYECKHE PEAKITUH TI0 Pa3IMYHBIM MPHU3HAKAM;

XapakTepHu30BaTh B3aMMOCBS3b MEXY COCTABOM, CTPOCHHUEM M CBOMCTBAMU

HEMETAJIOB;

MIPOBOJIUTH OTBITHI IO MOJYYEHUIO, COOMPAHUIO U U3YYCHHIO XUMHUYECKUX CBOMCTB

ra3000pa3HbIX BEIIECTB: YIVIEKUCIOTO Ta3a, aMMHUaKa;

pacrno3HaBaTh OMBITHBIM IMYTEM ra3000pa3HbIe BELIECTBA: YITIEKUCIIBINA a3 1 aMMHAK;

XapaKTEpPHU30BATh B3aUMOCBSI3b MEXY COCTABOM, CTPOEHHUEM U CBOMCTBAMH METAILJIOB;

Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX PopMysie: METaH, 3TaH, THIIEH, METaHOI,

3TaHOJI, INIULIEPUH, YKCYCHAs KUCIO0TA, AMUHOYKCYCHasl KUCJIOTa, CTEapUHOBAs KUCIIOTA,

OJICMHOBAsI KUCJIOTA, TJIFOKO3a;

OLIEHUBATH BIUSIHUE XUMUUYECKOTO 3arpA3HEHUSI OKPYXKAIOILIEH Cpe/ibl Ha OPTraHnu3M

YEeJI0BEKa;

IrPaMOTHO 00OpaliaThCcs ¢ BEMIECTBAMHU B TOBCEIHEBHOM JKU3HH;

ONpeNeNsATh BO3MOKHOCTh IPOTEKAHUS PEAKLIUI HEKOTOPBIX MPEACTaBUTENEH

OpPraHMYECKUX BEUIECTB C KUCIOPOJIOM, BOJIOPOJIOM, METAIIIIaMHU, OCHOBAHUSIMH,

rajoreHamu.

BLIHyCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYYUTHLCA:

BbIIBUT'ATh U MMPOBEPATH SKCIICPUMCHTAJIBHO TUIIOTE3bl O XUMHUYCCKUX CBOMCTBaxX



BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIaTh B XUMHUYECKUE
peakuuy, 0 XapakTepe U IpOAyKTax pa3IndHbIX XUMUYECKUX PEaKIINii;

*  XapakKTepu30BaThb BELIECTBA II0 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAaHABINUBAKOT
IIPUYMHHO-CJIECTBEHHBIE CBSI3U MEX]ly JaHHBIMU XapaKTEPUCTUKAMM BEILIECTBA;

*  COCTaBJISITb MOJIEKYJISIPHBIE U [TOJIHbIE HIOHHBIE YPAaBHEHUS 110 COKPALEHHBIM HOHHBIM
YPaBHEHUSIM;

o HpOFHO3I/IpOBaTI) CHOCOGHOCTB BCIICCTBA HpOHBHSITI) OKHUCIUTCIIbHBIC NJIN
BOCCTAHOBHTEJIbHBIC CBOMCTBA C YUETOM CTEIICHEH OKUCICHHS 3JIEMEHTOB, BXOISIINX B
€ro COCTaB;

M COCTaBJIATh YPAaBHCHUA peaKquI, COOTBCTCTBYIOIIUX IMOCTICAOBATCIIBHOCTH
npeBpameHHﬁ HCOPTaHNMYCCKNX BCUICCTB Pa3JIMYHBIX KJIIACCOB;

b BBIIBUT'aTb U MPOBEPATH SKCIICPUMCHTAJIIBHO TUITIOTE3bI O PE3YyJIbTaTax BO3}1€I>1CTBH$I
pa3NUyYHBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKONPEAKIINN;

M HCIIOJIB30BaTh HpI/IO6peTéHHI)I€ SHaHUS JJI OKOJOTHUYCCKU I'PaMOTHOT'O IMOBEACHHU B
OKpYyKarollen cpene;

d HCIIOJIB30BAaTh HpI/IO6peTéHHI)Ie KITFOYEBBIC KOMIICTCHIUH ITPH BBINTOJTHCHHUU ITPOCKTOB U
y4eOHO-HCCIIeI0BATENbCKUX 3a/1a4 [0 U3yYEHHIO CBOMCTB, CIIOCOOOB MOJIy4EHUs U
pacro3HaBaHUs BEIECTB;

*  00OBEKTHBHO OLICHUBATh I/IH(i)OpMaI_II/IIO 0 BCHICCTBAaX U XUMHNYCCKUX IIPOLECCaxX;

* KpPUTUYECKH OTHOCHUTHCS K IICEBIOHAYYHON MHPOPMAIINH, HEJOOPOCOBECTHOI pekiiame B
CpeacTBax MaccoBoi nHpopmanuu;

¢ 0CO3HaBaTh 3HAYCHHUC TCOPCTHUCCKUX 3HAHWH 110 XUMHU JUIA HpaKTH‘ICCKOﬁ
JCATCIBbHOCTH YCJIOBCKA,

. CO3/al0T MOJIENIA ¥ CXEMBI JUIsl pElIeHUs] yYeOHBIX U MO3HABATEJIbHBIX 3a/1a4;
MMOHUMATh HEOOXOIUMOCTh COOIOCHUSI IPEANUCAHUMN, TPEUIaraeMblX B MHCTPYKIUAX 110
WCII0JIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHH U JP.

Kpurepun oueHuBanusi padoT y4amuxcs:

OuneHka yCTHOro0 0TBeTa

Onenka «5»:

JIaH TMOJIHBI U NpPaBUJIbHBIM OTBET HAa OCHOBAaHMHM HM3YYEHHBIX TEOpPHil,MaTepuall U3J0KEH B
ONIPEIETICHHOM JIOTUYECKOU MOCIIEeI0BATEIbHOCTH, IUTEPATYPHBIM SI3BIKOM,

OTBET CaMOCTOSITCIILHBIMH.

Onenka «4»:

JlaH TMOJIHBI U NpPaBUJIbHBIM OTBET HAa OCHOBAaHMM HM3YYEHHBIX TEOpPHil,MaTepuall U3J0KEH B
OIpECIICHHOM MOCIEA0BATEIbHOCTH,

JOTYIIEHbI 2-3 HECYIIeCTBEHHBIE OIIMOKH, UCIPABIECHHBIE TIO TPEOOBAHUIO YUUTENs, WU JIaH
HEMOJIHLIM U HEUETKUM OTBET.

Onenka «3»:

JlaH TIOJIHBIM OTBET, HO TMPH ATOM JOMYIIEHA CYIIECTBEHHAs OIIMOKAa WM OTBET HEMOJHBIH,
MIOCTPOEH HECBS3HO.

Onenka «2»:

OTBET OOHAPYKMBAET HEMOHMMAHHE OCHOBHOTO COJEpXKaHUS Yy4eOHOTO Marepuana,lomyIIeHbI
CYIIECTBEHHBIE OIIMOKH, KOTOpBhIE OOYYAIONIMIICS HE MOXET HCIPaBUTh TMPH HABOISIINX
BOIIPOCAaX yUUTETIS.

Ouenka yMeHUil peliaTh 3a/1a4M:



Ouenka «5»:

B JIOTUYECKOM pACCYXKICHHM W PEUICHUH HET OMMO0K,33/a4a pelIeHa palloHaIbHBIM
CIIOCOOOM.

Ouenka «4»:

B JIOTUYECKOM PACCYXKJECHUU U PEIICHUH HET CYIIECTBEHHBIX OMIMOOK, IIPY ATOM 3aj[a4a pPelieHa,
HO HE paIMOHAIBHBIM CIIOCOO0M,IOMYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMNOOK.

Ouenka «3»:

B JIOTHYECKOM PAaCCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK,IOMYCKACTCs CYIECTBEHHAS OIIMOKA
B MaT€MaTHYECKHUX pacyeTax.

Ouenka «2»:

UMEIOTCS CYIIECTBEHHBIC OIMOKHU B JIOTHYECKOM PACCYKJICHUU U PEIICHUH.

OneHka KCMEPUMEHTAJBLHBIX YMEHMH (B TIpoIlecce BHITIOJHEHHUS MPAKTHYECKUX pPabdoOT IO
UHCTPYKUMU)OEHKY CTaBAT TeM OOyJaromMMcs, 3a KOTOPbIMH OBLJIO OPraHM30BaHO
HaOJIIOZICHUE.

Ouemca «5»:

paboTa BBHITIOTHEHA TIOTHOCTRIO. CJIeaHbl MPaBWIbHBIE HAOIIOJACHUS W BBIBOJIBL,IKCIICPHMCHT
OCYIIIECTBJICH I10 TUIaHy, C YUETOM TEXHHKH O€30MacHOCTH W MPABHII pa0OTHI ¢ BEIICCTBAMH U
MPUOOPAMHI,ITPOSIBIICHBI  OPTaHU3AIIMOHHO-TPYJIOBBIC  YMEHHS  (ITOJJICP)KUBACTCS  YHUCTOTA
pabodero mMecta, HOPSAJAOK HA CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS PEAKTHUBHI).

Ouenka «4»:

paboTa BBITIOJNHEHA, CJICIaHbl NPABWILHBIC HAOIOJIECHUS W BBIBOJBI: SKCIICPHUMEHT BBITTOJTHCH
HETOJTHO WJTH HAOJIFOIAF0TCS HECYIIECTBEHHBIC OIIMOKH B pabOTe ¢ BEMECTBAMH M TPUOOPAMH.
Ounenka «3»:

OTBET HEMOJIHBIM, paboTa BBINOJIHEHA MPAaBHJIBHO HE MEHEe, YeM HAloJIOBHHY; JOMYIIeHa
CyIIIECTBEHHAs ommuOKa (B XOJe IKCIEPUMEHTa, B 00bsiCHEHUH, B odopmiieHnH paboTsl, o Th
npu paboTe ¢ BEHmECTBAMM H TPUOOpamMHu), KOTOPYIO OOYJalOUUKCS HWCIPaBIsSeT IO
TpeOOBaHUIO YUUTETIA.
Ouenka «2»:

JOTIYILIEHbI JBE WM OoJiee CYyIIECTBEHHbIE OMIMOKHU B XOJ€ IKCIEPUMEHTa, B OOBSICHEHUH, B
obopmiiennn pabotel, mo Thb mnpu pabore ¢ BemecTBaMH H TpUOOPaMH), KOTOPHIC
00yuarouuiicss He MOXKET UCIIPABUTh.

OueHka yMeHMi peliaTh IKCIePUMEHTAIbHbBIE 3212491

[Ipn oueHke ATOro yMeHus CieIyeT Y4YUTHIBaTh HAONIOEHUS YUYUTENs U MpeabsBisieMble
00y4aroUUMUCS Pe3yNbTaThl BHINOJIHEHUS OTBITOB.

Ouenka «5»:

IUTaH PEIIeHUs 3aJa4d COCTaBIIEH MPABUIBHO, OCYIIECTBJICH MOJ00P XUMHUYECKHX PEaKTHBOB U
000pynoBaHus, JaHO MOJHOE OOBSICHEHHE U CAETaHbl BHIBOIBI.

Onenka «4»:

IUIaH PELIEHUS COCTaBJIEH MPaBUJIBHO,0CYIIECTBICH MOI00pP XHUMHYECKHMX PEaKTUBOB
oOopynoBaHus, IOMYyHIEHO He Oojee IBYX HECYIIECTBEHHbIX OIIMOOK (B OOBSICHEHUH U
BBIBO/JIAX).

Ouemca «3»:

IJIaH PEIIEHUS COCTABJICH TMPaBUIIBLHO,0CYIIECTBICH MMOAOOP XWMHUYECKHUX PEAKTHBOB U
o0opynoBaHus, AOMYIIEHA CYIIIECTBEHHAs OMHNOKA B 00BSICHEHUH U BHIBO/IAX.

Ouenka «2»:

JOTIYILIEHBI IB€ U OoJiee OIMOKH (B IJIaHE pelIeHUs, B MOA00pE XMMHUYECKHX, PEaKTUBOB U
o0opynoBaHus, B OOBSICHEHUU U BHIBOJAX).

OneHka 3a NMCbMEHHYI0 KOHTPOJIbHYIO padoTy

[Ipn omeHwBaHWM OTBEeTa OOYyYarOMIETOCs HEOOXOJMMO YYHTHIBATH KAa4€CTBO BBIMOJIHEHUS
paboTs 1o 3aganusiM. KoHTposibHast paboTa OlEHUBAETCSI B LIETIOM.

Ouenka «5»:

JIaH TOJHBIN OTBET HA OCHOBE M3YYEHHBIX TEOPH, BOZMOKHA HECYITIECTBEHHASI OIITHOKA.

=



Onenka «4»:

JOMyCTIMa HEKOTOpasi HEMOJIHOTAa OTBETAa, MOXET ObITh He 0ojiee JABYX HECYIIECTBEHHBIX
OLINOOK.

Onenka «3»:

paboTa BBINOJIHEHA HEMOJHO (HO HE MEHee 4YeM HaroJIOBUHY), MMeeTcss He Ooiiee OJHOM
CYLIECTBEHHOW OIINOKU U MPU 3TOM 2-3 HECYILIECTBEHHBIE.

Onenka «2»:

paboTa BHITOJIHEHA MEHBIIIE, YeM HAIOJIOBHHY,UMEETCS HECKOJIBKO CYIIECTBEHHBIX OMIMOOK.

YMK «Xumus. 8 knaccy

1. Tabpuensu O. C. Xumus. 8 knacc: yueOHUK A1 00111€00pa30BaTeNbHBIX OpraHu3alui /
O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsernienue, 2019

2. Ta6puensa O. C. Xumusi. Metoaudeckoe nmocodue njs 8 kiacca yueOHoe mocooue st
obmeoOpazoBatenbHbix opranuzanuii / O. C. TI'abpuensn, M. B. Axcénoma, U. T.
OctpoymoB. — M.: [Ipocemnienue, 2019

3. Ta6puensn O. C. Xumus. COOpHHUK 3a7a4 W YIpaKHEHHH. 8 Kiacc: ydyeOHOoe mocodue
st o6meoopazoBatenbHbix opranm3anui/ O. C. I'abpuensn, U. B. Tpurybuak M.:
[Ipocsemenue, 2019

4. TabpuensH O. C. Xumus. Terpaap 1 1a00paTOPHBIX ONBITOB U MPAKTUYECKUX PalOT.
8 kiacc: yuebHoe mocobue s odeodpazoBarenbHbix opranusammii / C. N'abpuenss, U.
B. Axcénona, 1. I'. OctpoymoB. — M.: IIpocsemnienune, 2019

5. Tabpuensa O. C. Xumwmsa. Pabouas Terpaap. 8 kiacc: ydeOHOe Tmocobme st
obmeoOpazoBaTenbHbix opranm3aruii / O. C. T'adbpuensn, C. A. Cnaakos, U. T.
OctpoymoB. — M.: [Ipocsemenue, 2019

YMK «Xumusa. 9 knacc»

1. Taopuensu O. C. Xumus. 9 kiacc : yaeOHUK 1151 0011eo0pa3oBaTebHBIX OpraHu3aiuii /
0. C. l'abpuensu, 1. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenue, 2019

2. T'abpuensa O. C. Xumusa. Metoaudeckoe mocodue aia 9 kimacca: yued. mocodue s
obmeoOpazoBaTenbHbix opranm3anuii / O. C. T'abpuensn, U. B. AxcénoBa, U. T.
OctpoymoB. — M.: [Ipocsemenue, 2019

3. T'abpuensa O. C. Xumus. COOpHUK 3a7a4 U YIpaKHEHHH. 9 Kiacc : yueOHOe Tocodue
i obuieoOpazoBarenbHbix opranmzanuit/ O. C. IN'abpuensn, M. B. Tpurybuak. M.:
[Ipoceemienue, 2019

4. Tabpuensa O. C. Xumus. Terpaap g 1a00paTOPHBIX OMBITOB U MPAKTHUYECKUX PaboOT.
9 xmacc : yudebHoe mocobOue ia oOmeoOpa3oBaTenbHbiXx opranuzanuii /0.  C.
I'abpuensn, U. B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

5. Tabpuensan O. C. Xumus. Pabouas tetpans. 9 kiace : yuebHoe mocodue st
obmreoOpaszoBarensHbix opranuzanuii / O. C. T'abpuensn, C. A. Cnaakos, . I'.
OctpoymoB. — M.: [Ipocsenienue, 2019

WHuTepHeT pecypcesl:
http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHUs U HAYKH
http://www_.fipi.ru Ilopran ®UIIN — PenepalibHbIil HHCTUTYT NEAArOTHYECKUX U3MEPEHUN

http://www.ege.edu.ru [Topran EI'D (undopmanmonnoii noxaepxku EI'D)



http://www.probaege.edu.ru Ilopran Enunsiii sx3amen

http://edu.ru/index.php ®enepanbusbiii nopran «Poccuiickoe oOpaszoBaHue»
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblii HEHTP TECTUPOBAHUSL.
http://www.pedsovet.org Beepoccuiickuii arepuet-Ileacoser.

http://ru.wikipedia.org/ - cB0O601HAST SHIIUKIIOTICHS;

http://bio.1september.ru/http://him. 1 september.ru/ 37eKTpoHHAas BepCHS ra3eThl « XUMUS;
noptan (MeTtoauueckue pa3paboTKH JIsl YPOKOB XUMHH, TIPE3CHTAIIHH);
http://www.uroki.net — pa3paboTKu ypOKOB, CIIECHAPUHU, KOHCIIEKTHI, TOYPOUYHOE TUTAHUPOBAHNUE;
http://www.it-n.ru — ceTb TBOPUYECKUX YUUTEIICH;

http://festival. 1 september.ru/ - ypoku U Ipe3eHTaINH;

http://infourok.org/ — pazpaboTku ypoKOB, MPE3CHTAIIHH.

http://kontren.narod.ru - "HGOPMAITMOHHO-00PA30BATEIBHBIN CAUT JIJIs TEX, KTO U3Y4aeT XUMHIO,
KTO €€ MPETOJIaeT, JUTSI BCEX KTO HHTEPECYESTCS XUMHUEH.

http://www.alhimik.ru/ - ATXUMHK OJMH U3 JIYYIIHX CAUTOB PYyCCKOS3BIYHOTO XUMHYECKOTO
WHuTepHeTa OpUEHTUPOBAHHBIN HA YIUTEIS U YICHUKA, TIPENOIaBaTess U CTy/ICHTA.

MaTepuajibHO - TEXHHYECKOe U HHPOPMALMOHHO - TEXHUYECKO0e o0ecnevyeHne nmpeamera.

[lepeuens nabopaTopHOTO 0OOPYAOBAHMUS, IPH BBHITOJIHEHUHU MPAKTUYECKUX PabOT MO XUMUU 32
KypC OCHOBHOM OOIIIEH IITKOJIBI.

1.ITpuGopsl 1 060pyaOBaHUE IS MPAKTUIECKON paOOTHI.
O6opynoBaHue:

MuKpo1abopaTopusi XMMUYECKas;

MPOOHUPKHU CTEKIISTHHBIE;

KOJIOBI KOHHUYECKHE;

CTaKaHbl CTEKJISTHHBIE HA 50 MII;

MaJTOYKU CTEKIISTHHBIE;

TpYOKU COEIMHUTENbHBIE: CTEKJISTHHBIE, PE3UHOBBIE;
MPOOKU PE3UHOBBIE;

CIIUPTOBKH;

JePKAJIKU JIIs1 IPOOHPOK;



IITaTUB JIAOOPATOPHBIN;

IITaTUB JIIsl TPOOHPOK;

BOPOHKA CTEKJISTHHAS;

bunbTp;

CTIHYKH;

acOecTOBas CETKA,

JTYIUHKH.

2.PeakTHuBBI:

KHUCJIOTBI: COJISIHAs, CepHasi, a30THas;

MIETIOYH: THAPOKCH]] HATPHUS, TUAPOKCH]] KAITBITHUS;
ocHoBanus: ruapokceus meau (I1) , ruapoxcun xenesa (111);

coyii: KapOOHAT KabIus, XJIopua Hatpus, ximopua meau (I1), autpar cepebpa, xmopun 6apusl,
KapOOHAT HATPHS, XJIOPHUI ATFOMUHUS, IIEPMaHTaHAT KaJIKsl, HUTPAT KaJIns, MEIHBIN KyIopoc,
cynedar xenesa (III), cynsdar nunaka, cynepdocdar, ammuaunas cenurpa, MOYEBUHA
(kapObamm ), XJIOPHUI Kaus, CyIb(aT HATPHs, CHIIMKAT HATPHUsl, CyJIb(aT alFOMUHNS,

MIPOCTHIE BELIECTBA: YIOJib, LIMHK, XKEJe30, AIFOMUHUNA, MarHUl, Me/lb, CBUHEI];
CIIOXHBIE BEIIECTBAa: MpaMop, caxap;

WHMKATOPHI;

okcunel: meau (II), okenn mapranma (I1V);

3.0Opranuyeckue BeleCTBa:

COJIU: alleTaT HaTpus, (PEHOJIAT HATPUS;

KHUCTIOTBI: YKCYCHAsl KUCJIOTa, MypaBbHHAs KUCJIOTA, OJICMHOBAS;
CHUPTHI: 3TAHOJI, H30TIEHTUJIOBBIH, TIHIIEPUH, TPOIIAHOJT;
6eH3o01, heHo;

YIIEBOJIBI: KpaxMall, TIIF0K03a, caxapo3a.

4.TCO:

DnexTpoHHbIe Mocoousi, CD-1ucku mo TeMam:
-HEeOpraHu4ecKasi XuMusi;

-OpraHnvcckas XuMus,



-00111as1 XUMHUSI,

- BUpTyaJIbHas JJabopaTopusl.
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