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Ilnanupyembie pe3yJibTaThl OCBOCHHUSI YUeOHOTO MpeaAMeTa XUMHS sl
ooyuaromuxcs ¢ 3IIP 8-9 kaacc

Jluunocmmubole pe3yibvmanibl.

1. 0CO3HaHUe CBOEU YTHUYECKOU IIPUHAIICKHOCTH, 3HAHUE UCTOPUHN
XUMHU U BKJIaJ1a POCCUMCKON XMMUYECKOW HAYKA B MUPOBYIO XMMHUIO;
2. @opmuposanue OTBETCTBEHHOIO OTHOIICHUS K MMO3HAHUIO XUMUU;

TOTOBHOCTH U CIIOCOOHOCTH O0YUYarOIIUXCSl K CAMOPa3BUTHIO M CaMOOOPa30BAHUIO
Ha OCHOBE M3Y4YEHHBIX (PaKTOB, 3aKOHOB M TEOPUM XUMHH; OCO3HAHHOT'O BRIOOpA U
MOCTPOCHUE UHINBUYATbHON 00pa30BaTEILHON TPACKTOPUH;

3. G opmuposanue 1eTOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUDA,
HEOTHEMJIEMOM YaCThIO KOTOPOH SIBJISIETCSI XMMUUYECKasi KapTUHA MUPa;

4. 08/1a0eH1e COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIITUM YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, B TOM YHCJIE U XUMHUUECKUM;

5. 0CBoeHuUe COITMATBLHBIX HOPM, TTPaBUJI TTOBEICHUS, poJiel U popMm
COITMAILHOM KU3HM B COLIMYME, IPUPOJIE U YACTHOM KMU3HHU Ha OCHOBE
AKOJIOTUUECKOM KyIbTYphl U 0€30MacHOro oOpalieHust ¢ BEIeCTBaMu U
MaTrepuagaMu;

6. Gopmuposarue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUHU CO
CBEpPCTHHKAMHU U B3POCIBIMHU B Mpolecce 00pa3oBaTeIbHOM, 00IIECTBEHHO
M0JIE3HOH, YUeOHO-UCCIIEI0BATEILCKOM, TBOPUECKOM 1M Apyrux BHIOB JEATENLHOCTH,
CBA3aHHBIX C XUMHUEH.

Memanpedmemmnule pe3yibnianivl

PerynstuBHbIE:

1. CaMOCTOSITEILHO OOHAPYKUBATh U (HOPMYJIUPOBATH YICOHYIO
poOJIeMy, ONpeIeIIATh 1Ie)Ib YUeOHON JeATeTbHOCTH;

2. BBIJIBUTATh BEPCUU PEIICHUS MPOOJIeMbl, 0CO3HABATh KOHEUHBIN
PE3yNbTAT, BHIOMPATH U3 MPEAJIOKEHHBIX M HCKAaTh CAMOCTOSITEILHO CPEACTBA
JOCTH>KEHUS LIETH;

3. COCTaBIIATH (MHIUBUYAIBHO WJIM B TPYIIIE) IJIAH PEIICHUS
pOOIEeMBI;

4. paboTas 1o 1miIany, CBEpSITh CBOU ACHCTBUS C IENBIO H, IPU
HEO0OXOIUMOCTH, UCTIPABIISITH OMTUOKHA CAMOCTOSITENIBHO;

S. B IMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITEBHO
BBIPaOOTaHHBIC KPUTEPUHU OTICHKH.

ITo3HaBaTenbHbIC:

1. aHAM3UPOBATh, CPABHUBATH, KIIACCH(PUIIUPOBATH U 000011aTh (haKThI
Y SIBJICHUS, BBISBIISATH IPUYUHBI U CJICICTBUS TIPOCTHIX SIBJICHUH.

2. OCYIIECTBIISITH CPaBHEHHUE, KIACCU(PUKAIINIO, CAMOCTOSI TEIIHHO
BEIOVpAsi OCHOBAHUS ¥ KPUTEPUH TSl YKa3aHHBIX JJOTHUIECKUX OTIEPAIIHiA;

3. CTPOUTH JIOTUUECKOE PACCYKICHUE, BKIIOYAIOIIEEe YCTAHOBICHHUE

MNPUYIMHHO-CJIICACTBCHHBIX CBSI3CH.



4. CO3/aBaTh CXEMAaTUYECKHE MOJENH C BbIIEJIEHUEM CYILIECTBEHHBIX
XapaKTepUCTUK OOBEKTA.

S. COCTAaBIIATh TE€3UCHI, Pa3JIMYHbIE BUJBI IIJIAHOB (MIPOCTHIX, CIIOKHBIX U
T.IL.).

6. npeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJJHOTO BHUJIA B IPYrou (Tabiuiry
B TEKCT U Tp.).

1. YMETh ONPENENATh BO3MOKHbIE HCTOUHUKU HEOOXOIUMBIX CBEJICHUH,
MPOU3BOJIUTH MOUCK MHPOPMALIMY, aHATU3UPOBATh U OLIEHUBATH €€
JOCTOBEPHOCTb.

KoMMyHUKaTHBHBIC:

1. CaMocCTOsTeIbHO OpraHu30BbIBATh YUeOHOE B3aMO/JICHCTBUE B
rpynine (onpeaensaTh 001IKe e, paclpeesiaTh poiiu, J0roBapuBaThCs JIPYT C
JIPYyroM U T.1.).

nged.zuemnbte pée3vibmamntbl.
2. OCO3HAHUC POJIN BCUICCTB,

3. OTIPENICTIATh POJIb PA3IMYHBIX BEIIESCTB B IPUPOJIC U TEXHUKE;

4, OOBSICHSITH POJIb BEIIECTB B UX KPYTOBOPOTE.

5. paccMOTpEHNE XUMUYECKHUX MTPOIIECCOB:

6. MPUBOJAUTH IPUMEPHI XUMHUECKUX TPOIIECCOB B IIPUPOJIE;

7. HAXOJIUTh YEPThI, CBUACTEILCTBYIONINE 00 OOIIMNX MpHU3HAKAX
XUMHUYECKHUX MPOIECCOB U X Pa3INUHUAIX.

8. UCITOJIb30BaHUE XUMUYECKUX 3HAHUN B OBITY: OOBSICHATH 3HAUCHUE
BEIIECTB B )KU3HU U XO35UCTBE YEJIOBEKA OOBSICHATh MHUP C TOUKHU 3PEHUS] XUMUHU:

Q. MePEYUCIISITh OTINYNTEIbHBIE CBOMCTBA XMMHUYECKHUX BEIIECTB;

10. pa3nauyaTh OCHOBHBIE XMMHYECKHE MPOIECCHI;

11. ompenensiTb OCHOBHBIE KJIACChl HEOPTaHMYECKUX BEIIECTB;

12. TmoOHMMATh CMBICT XUMUYECKUX TEPMUHOB.

13. oBmameHue OCHOBaAMH METOJIOB IMO3HAHMS, XapaKTEPHBIX JIJIS
€CTECTBEHHBIX HAYK:

14, xapakTepu30BaTh METOJbI XUMHYCCKON HAyKH (HAOIIOIEHUE,
CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU MTPUPOJIBL;

15.  nmpoBOAUTH XUMUYECKUE OMBITHI U SKCIIEPUMEHTHI U OOBSACHITH X
pEe3yIbTaTHI.

16. ymeHwme OleHUBATh MOBEJCHUE YETIOBEKA C TOUYKH 3PEHUS XUMUYECKOM
0€30MacHOCTH M0 OTHOIICHHUIO K YEJIOBEKY U PUPOJIE:

17. ucnonab30BaTh 3HAHUSI XUMUHU MIPU COOJIOICHUH TPABUII
UCIIOJIb30BaHUsl OBITOBBIX XUMHUUYECKUX ITPENapaToB.

18.  OOBACHATH CyTh XUMHUYECKUX MTPOIIECCOB;

19. Ha3zpiBaTh mpU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKITUN;

20. ycTaHaBIMBATh MPHUHAICKHOCTh XUMUYECKON PEAKITUU K
OIpeIeIEHHOMY THITY ITO OJHOMY M3 KJIACCU(UKAIMOHHBIX MPU3HAKOB: 1) 1m0
YUCITy U COCTaBY

21.  WCXOIHBIX BEHIECTB U MPOAYKTOB PEAKIIUU (PEAKIIUU COCTUHCHUS,
pa3IoKCHHMSI, 3aMEIICHUST 1 OOMEHa); 2) 10 BhIICJICHHUIO WU ITOTJIOMCHUO



TEIUIOTHI (PEaKLUU SK30TEPMHUUECKUE U SHIOTEPMUUYECKHE); 3) 10 U3BMEHEHHIO
CTENEHE OKUCIIEHU XUMUYECKHUX JIEMEHTOB (PEaKIUy OKUCIUTENBHO-
BOCCTaHOBUTEIIbHBIE); 4) IO 0OPaTUMOCTH Ipoliecca (peakuuu 0OpaTUMBbIE U
HEOOpaTUMBIE);

COCTaBIIATh YPAaBHEHUS NEKTPOIUTHUECKON AUCCOLMALIUN KUCIIOT, MIEJI0UEeH,
COJIEH; TIOJIHBIE U COKpAIll€HHbIE HOHHbIE YPABHEHUS peaklnii 0OMeHa; ypaBHEHUs
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX PEaKIIHii;

22. TPOTHO3UPOBATH MPOAYKTHI XUMHUYECKUX PEAKIUH TTO
(dopMynam/Ha3BaHUSIM UCXOJHBIX BEIIECTB; ONPEIEISITh UCXOIHbIE BEIIECTBA 110
(dopMynam/Ha3BaHUSIM MPOTYKTOB PEAKIUU;

23.  COCTaBJISITh YpPaBHEHMs pPeaKIiil, COOTBETCTBYIOLIUX
NOCJIEIOBATENIbHOCTH («IEMOYKE)») IPEBPAILEHUN HEOPTraHMUYECKUX BEIECTB
Pa3TUYHbBIX KJIACCOB;

24.  BBIABIATH B MPOLIECCE IKCIIEPUMEHTA TPU3HAKHU, CBUICTEIHCTBYIOIIUE
O MPOTEKaHUW XUMHUYECKOH peaKkinu;

25.  TPUTOTOBIISITH PACTBOPHI C ONPEIETEHHOM MaCCOBOM A0JeH
PacTBOPEHHOTO BEIIECTBA;

26.  ompenensaTh XapaKTep Cpelibl BOJHBIX PACTBOPOB KUCIOT U IIeJI0Uen
TI0 U3MEHEHHUIO OKPACKH HHUKATOPOB;

27. TPOBOIUTH KAUECTBEHHBIC PEAKIINH, MTOITBEPIKIAIOIINE HATHIUE B
BOJIHBIX PACTBOPAX BEIECTB OT/AEIbHBIX HOHOB

28.  ompenensTh NPUHAJIC)KHOCTh HEOPraHUYECKUX BEIIECTB K OJTHOMY U3
U3YYEHHBIX KJIACCOB/TPYMIT: METAJTBI U HEMETAJUIbl, OKCUIbI, OCHOBAHMSI,
KUCJIOTHI, COJIN;

29.  coCTaBISTH (GOPMYIIBI BEHIECTB MO UX HA3BAHUSIM;

OTIPEJIENISITh BAJIGHTHOCTh M CTEIIEHb OKUCIICHUS JIEMEHTOB B BEIIECTBAX;

30. cocTaBisATh POPMYIIBI HEOPTAaHUYECKUX COCTMHEHUH T10
BAJICHTHOCTSAM U CTENICHSM OKHCIICHUS 3JIEMEHTOB, a TaKKe 3apsiiaM UOHOB,
yKa3aHHBIM B Ta0JIHIIE pACTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIEH;

31l.  OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUS (DU3NUECKUX U XUMHUUECKUX
CBOMCTB MPOCTHIX BEIIECTB (METAJIOB U HEMETAJJIOB) U UX BBICIIMX OKCHJIOB,
00pa30BaHHBIX AIEMEHTAMHU BTOPOTO U TPETHETO MEPHOIOB;

32.  Ha3bIBaTh OOIIHME XUMHUYECKUE CBOMCTBA, XapaKTEePHBIC ISl TPYIII
OKCHJIOB: KUCJIOTHBIX, OCHOBHBIX;

33. Ha3bIBaTh OOIHME XUMHUYECKUE CBOMCTBA, XapaKTePHBIC ISl KAXKIOTO
W3 KJIACCOB HEOPTraHWYECKHUX BEIIECTB: KUCJIOT, OCHOBAHHM, COJICH;

34. TPUBOAMTH MPUMEPHI PEAKITHH, TOATBEPKIAIOIMINX XUMUIESCKUC
CBOMCTBA HEOPraHUYECKHUX BEIIECTB: OKCUIOB, KHUCJIOT, OCHOBAaHUM U COJIEH;

35.  ompeaensiTh BEIIECTBO-OKUCIUTEINb U BEIIECTBO-BOCCTAHOBUTEID B
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHBIX PEAKITUIX;

36.  COCTaBJIATH OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN Oananc (s
M3YYEHHBIX PEAKIIHil) O MPEA0KEHHBIM CXeMaM peakluii; IPOBOIUTH
71a00paTOPHBIE OMBITHI, TOATBEPKIAIOIINE XUMUIECKIE CBOWCTBA

37. OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB;



38.  TPOrHO3UPOBATH PE3YJILTAThI BO3JACHCTBUS Pa3IUYHBIX (PAKTOPOB Ha
M3MEHEHHUE CKOPOCTH XUMUYECKON peaKIuu;

39. TmpOrHO3UPOBATH PE3YyJbTATHl BO3ICUCTBUS PA3IMUHBIX (PAKTOPOB HA
CMEIIEHNE XUMHYECKOTO0 PAaBHOBECHS.

40. TPOTrHO3MPOBATH XMMUYECKHE CBONCTBA BEIIECTB HA OCHOBE MX
COCTaBa U CTPOCHUS;

41. TpOrHO3WPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE
WJIA BOCCTAaHOBUTEJIBHBIE CBOWCTBA C YYETOM CTENICHEN OKUCIICHUS JIEMEHTOB,
BXOJAIIUX B €r0 COCTAaB;

42.  BBISABISTH CYIIECTBOBAHUE TEHETUYECKOU B3aUMOCBSI3H MEKIY
BEIIIECTBAMU B PSY: MPOCTOE BEIIECTBO — OKCUJT — THAPOKCH]T — COJIb;

43.  OpraHuU30BBLIBATH, MPOBOJIUTH YICHUUYECKHUE MPOCKTHI O
UCCJICJIOBAaHUIO CBOMCTB BEIIECTB, UMEIOIIUX BAXKHOE MTPAKTUYECKOE 3HAUCHUE

KoppeknuonHas pa6ora ¢ 00y4aomumMucs

) YcuneHue npakTHYeCKON HapaBJICHHOCTH YYEOHOT0 MaTepHraia
(HOBOTO).

) BriienieHre cylecTBEHHBIX IPU3HAKOB U3YYaeMbIX SIBICHUH (yMEHUE
aHAJIM3UPOBATh, BBIJICIATH TJIABHOTO B MaTepHale).

) Omnopa Ha 00BEKTUBHBIC BHYTPEHHUE CBS3H, COJICPKAHUE H3y4aeMOTO
Marepuaia (B paMKax MpeaMeTa U HECKOJIbKUX MPEIMETOB)

o ColroieHue B orpesieiieHne 00beéMa H3ydaeMoro Matepuana,
MPUHITUIIOB HEOOXOIMMOCTH M JIOCTATOYHOCTH.

o Brenenue B cogepikanue yueOHBIX MPOTPaMM KOPPEKITMOHHBIX
pa3zesioB Il aKTUBU3AIIMHU TT03HABATEIbHON JIEITEIIbHOCTH.

° Yuét nHAMBUyaTbHBIX 0COOCHHOCTEH peOeHKa, T. €. obecrieueHue
JTUIHOCTHO-OPHUEHTUPOBAHHOTO O0YUCHHUSI.

o [IpakTrKO-OpHEHTUPOBaHHAS HAMPABICHHOCTh YU4eOHOTO TIpoIiecca.

o CBs13b MPEIMETHOTO COJICPIKAHUS C KU3HBIO, TPOCKTUPOBAHHE
KU3HEHHBIX KOMIETEHIINIM o0y4arorierocst ¢ OB3.

o BxrroueHne Bcero KOJJIEKTHBA YYAIIUXCS B COBMECTHYIO
JEATEeIILHOCTD 110 OKa3aHHIO TIOMOIIHU JIPYT APYTY;

o OpueHTanus Ha MTOCTOSTHHOE Pa3BUTHE Yepe3 MPOSKTHPOBAHUE
paszerna nmporpaMMbl KOppeKITMoHHas padoTa.

o [IpuBneueHne TOMOTHUTEIBHBIX PECYPCOB (CIeIUaIbHAs

WHIUBUyalIbHAS IOMOIIb, 00CTAaHOBKA, 000PY0BaHUE, IPYTUE BCIIOMOTATEIHHBIC
Cpe/CTBa)

o KoppekunonHnbie METOIbI HA YPOKaX:

o [Tpu 06yueHnn XuMUM HEOOXOIMMO OPTaHU30BHIBATH MPOTYKTHUBHBIC
(GbOpPMBI 1 METO/TBI IEIATOTUYECKON M TICUXOJIOTHIECKOM MTOMOIIH ¢ YIETOM
MCUX0(PU3NOIOTHIECKUX OCOOCHHOCTEN Pa3BUTHS 00YUAIONINXCS: HEYCTOWYUBOE
BHHMaHUE, OciabJieHHas NaMsITh, MOBBIILIEHHAs! yToMJisieMocTh. Ha ypokax o
npeaMery «XuMun» 00ecredyuBaTh OPraHU3aIUI0 UHIUBUIYAbHBIX U TPYIIIOBBIX
3aHSITUMN, HAMIPABIICHHBIX HA PA3BUTHE MICUXUUECKUX PYHKIIUNA, YCBOCHHUE CIIOKHBIC
pa3ziesioB MPOrpaMMbl U BOCHOJIHEHHE TPOOEJIOB B 3HAHUSIX.



o Harnsannas onopa B 00y4eHHH, aITOPUTMBI.
. KommeHTHpOoBaHHOE yrnpaBieHUE.
o [TosTanmHoe opMUpOBaHUE YMCTBEHHBIX JICUCTBUM.
o Ornepexaroliee KOHCYJIbTUPOBAHUE 110 TPYIHBIM T€MaM, T.€.
MIPONEAEBTUKA.
J besycnoBHoe npuHaTHe peOEHKa (1a OH, TAaKOW KaK €CTh).
o HNrnopupoBaHue HEKOTOPBIX HETATUBHBIX MPOCTYIKOB.
o Meton oXuaHus 3aBTPAILHEN pagoOCTH
Conep:xxanue Kypca
8 kinacc

Hauanvhvle nonamusa u 3aKOHbl XUMUU

Tena u BemecTBa. CBOWCTBA BEIIECTB. DTAJIOHHBIE (PU3NYECKHUE CBOWCTBA
BelllecTB. MaTepuaibl 1 MaTepualioBeicHre. Posib XUMUU B )KU3HU COBPEMEHHOTO
oOmrecTBa. OTHOIIEHKE 00IIeCTBA K XUMUM: XeMOpUIUs U XxeMo(poOousi.

Mertonasl u3yuenust xumuu. Habmronenue. DxcnepuMmeHT. MoienupoBaHue.
Mojenu MaTepuaabHble U 3HAKOBBIE UM CUMBOJIBHBIE.

I"a3e1. dKugkoctu. TBépapie BemecTBa. B3auMHbIe EPEXOIbI MEKITY
arperaTHbIMU COCTOSIHUSIMH BEIIIECTBA: BO3TOHKA (CyOauManiusi) u 1ecyoimmanus,
KOHJICHCALIMS U MCTapeHue, KpUCTANIN3AIlUs U TIJIaBJICHUE.

@usnueckue ABieHUs. YUCThIe BEMIECTBA U CMECU. | OMOTEHHBIE U
reteporennbie cmecu. CMmecu razoodpasHbie, kuakue u TBEpbie. CrocoObl
pazzieseHusl CMeceil: eperoHka, Wil TUCTUIUIALNS, OTCTauBaHUE, GUIBTPOBAHUE,
KPUCTAJTU3AIMS WIK BbIlIapuBaHue. Xpomatorpadus. [Ipumenenue »Tux
CIoco0OB B JIa0OPATOPHOM MPaKTHKE, Ha MPOU3BOJICTBE U B OBITY.

XHUMHUYECKUE PTIEMEHTBI. ATOMBI U MOJIEKYJbL. [IpOCThIe U CIIOKHBIE
BeIECTBA. AJUIOTPONHS Ha IpuMepe Kuciiopoaa. OCHOBHBIE NOJIOKEHUS aATOMHO -
MOJIEKYJISIpHOTO yueHus. Monbl. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHSL.

3HaKu (CUMBOJIBI) XUMUYECKHUX AJIEMEHTOB. MHpopMalius, KOTOpYIo HECYT
3HAKU XMMHUYECKUX 3JIEMEHTOB. DTHUMOJIOT Ul Ha3BaHU HEKOTOPBIX XUMUYECKHUX
anemeHToB. [leproaudeckas Tabnuia xumuaeckux 3meMeHToB [[. Y. Menneneena:
KOPOTKONIEPUOAHBIN U JUIMHHONIEPUOAHBIN BapuaHThl. [leproabl u rpynisl.
['maBHast u moboyHast moaArpynmsl, uin A- u b-rpynmel. OTHOCUTETBHAS aTOMHAS
Mmacca.

Xumuueckue Gopmyinbl. Maaexcer u kodhpuimeHTsl. OTHOCUTEIbHAS
MOJIEKYJISIpHast Macca. MaccoBast 10J11 XUMHYECKOTO JIEMEHTA B COCIUHECHHH.
HNudopmariusi, KOTOPYIO HECYT XUMHUECKUE (HOPMYIIBI.

BanentHocth. CTpyKTYpHBIE (OPMYJIBI. XUMUYECKUE SJIEMEHTHI C
MMOCTOSIHHOW W TIEPEMEHHOM BaJICHTHOCTHIO. BBIBOA (hOpMYITBI COETMHEHUS TIO
BaJIeHTHOCTU. OmnpeiesieHne BaJT€HTHOCTH XMMUYECKOTr0 3JIEMEHTa 1o hopmyJie
BemecTBa. CoCTaBiIeHNE HA3BaHUN COCIMHEHNM, COCTOSIIIUX U3 IByX XUMUYECKUX
3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IMOCTOSIHCTBA COCTaBa BEILIECTB.

Xumunueckue peakunu. PearenTsl 1 npoayktel peakuuu. [Ipuznaku
XUMHUYECKHX PEaKIHM. Y CIOBUA UX ITPOTEKAHUS U NIpEKpalleHus. Peakuun



rOpeHUs1. DK30TEPMUUECKHUE U IHAOTEPMUYECKUE PEAKIIVH.
3aKOH COXpPaHEHHSI MACChI BEIIECTB. XUMUYECKUE ypaBHEHUsA. COCTaBIeHUE
XUMHUYECKUX ypaBHEeHUH. HpOpMaLKsl, KOTOPYIO HECET XMMHYECKOE YPaBHEHUE.
Knaccuduxanus XuMU4ecKuX peakiui o COCTaBy U YUCITy pEareHTOB U
NPOAYKTOB. THIIBI XUMUUECKUX peakuni. Peakunu coeTuHeHus, pa3ioKeHuUs,
3ameneHus u ooMeHa. KaranuzaTopsl U Karanus.

JleMoHCcTpauuu

. Kosnekuust MaTepuaioB U U31E€JIUI U3 HUX.

. Mopenu, ucnosib3yeMble Ha ypokax (pU3UKH, OMOJIOTUU U Teorpaduu.

. OOBEMHBIE U MIAPOCTEPIKHEBBIC MOJIETTH HEKOTOPBIX XUMHUUECKUX
BEILIECTB.

. Mojenu KpUCTaqIndeCcKuX peeToK.

. ColGupanue npubopa Jj1s MOJIy4eHHUs ra3a v MpoBepKa ero Ha
T€PMETHUYHOCT.

. Bosronka cyxoro npaa, Hoaa win HagTaauHa.

. ArperaTHbl€ COCTOSIHUS BOJIBI.

. Paznenenune AByxX HECMEIIMBAIOIIUXCA KUAKOCTEHN C TOMOIIBIO
JEJINTEIIbHON BOPOHKH.

. Juctumisitop U ero padora.

. YcranoBka juis puibTpoBaHus U €€ padoTa.

. YcranoBka Juist BeITapuBaHus U €€ padora.

. Komnnexiust 66ITOBBIX TPUOOPOB 151 PUIBTPOBAHUS BO3/IYXA.

. Paznenenue kpacsiero BemiecTa ¢gioMactepa ¢ moMoOIIbIO
OyMakHOU XpomaTtorpadumu.

. Mopenu astoTpONHBIX MOIU(DUKAIIUN yTIepoa U CEpHI.

. [Tomydenue o30Ha.

. [ToptpeTst . 4. bepuemnyca u [I. 1. Menaeneena.

. KopoTkoneproiHbIil 1 AJTUHHONIEPUOIHBIN BapUAHTHI
[Tepunonnueckoit cuctemsl 1. 1. Menneneena

. KoHcTpyrnpoBanue mapocTepKHEBBIX MOJIETIEA MOJIEKYIL.

. Anmnapar Kunmna.

. Paznoxenune OuxpoMara aMMOHHUS.

. ['openue cepbl 1 MarHUEBOU JICHTHI.

. [Toptpetrs M. B. JlomonocoBa u A. JI. JlaByasbe.

. OMnBITHL, UITIOCTPUPYIOLIME 3aKOH COXPAHEHUSI MACChl BEILIECTB.

. I'openue docdopa, pacTBoOpeHrE MPOTyKTa TOPEHUS B BOJE U
HCCIIEIOBAHHE TIOJIYYEHHOTO PacTBOPa JAKMYCOM.

. BzanmMmoneiicTBre COISTHON KUCIOTHI C ITHKOM.

. [Tonyuenune rugpoxcuna menu(Il) u ero paznoxkeHue npu
HarpeBaHUU.

JlaGopaTopHbIie ONbITHI
1. O3HaKOMJIEHHE C KOJUICKIIMEH 1a00paTOPHOM OCY/IbI.
2. [IpoBepka npubopa /15t MOTYyUYEHHUs Ta30B HA TEPMETHUYHOCTb.

3. O3HakoMJIeHHE ¢ MUHEpaJlaMH, 00pa3yIolUMH TPAHUT.



4. [IpuroroBneHue reTeporeHHON CMeCH MOPOILIKOB CEPBI U JKee3a, U UX
paszeseHue.

S. B3aumopeiicteue pacTBOPOB XJIOPUIOB U MOAUIOB Kajus C
pacTBOpPOM HUTpaTa cepeodpa.

6. [Tonyuenue runpoxcuna meau (II) u ero B3aumoelicTBie C CEpHOM
KHUCIIOTOM.

7. B3aumonenictBrue pacTBopa COIbI C KUCIOTOM.

8. [TpoBepka 3akOHA COXpaHEHHUsI MACChI BEIIECTB HA IPUMEPE
B3aUMOJIEUCTBUS WIEIOYN U KUCIIOTHI.

9. ITpoBepka 3akOHA COXpaHEHHUsI MACChl BEIIECTB HA IPUMEPE

B3auMoiericTBrs mEnoun u coiu xxenesa (I11).
10.  PasnokeHue nepokcua BOJAOPO/a C MOMOIIbIO OKCHA MapraHia

(V).
11. 3aMelleHue Kene3oM MeIU B METHOM KyIOpOCe.
[IpakTruueckue paboThI
1. 3HAKOMCTBO ¢ JabopaTopHbIM 000pynoBanueM. [IpaBusia TeXHUKH
6e3omnacHocTU NpH padboTte B kabuHere xumun. Hekotopsie BUIbI padoT.
2. AHaJIN3 MOYBBI

Baxxwneiimue npeacTaBuTen HEOpraHMuecKux BemecTs. KomnuecTBeHHBIC
OTHOIIIEHUSI B XUMHUH

Cocras Bo3nyxa. [lonsitue 00 00bEMHOM JJOJM KOMIIOHEHTA IPUPOTHON
ra3oBoil cMecu — Bo3ayxa. Pacuér o0b€Ma KOMIIOHEHTA ra30BOM CMECH T10 €r0
00bEeMHOM J10J1€ ¥ HA0OOPOT.

Kucnopoz. O3omn. [lonyuenue kucnopona. Cobupanue u pacro3HaBaHUE
KHUCIIOpOoJia. XMMUYECKHE CBOMCTBA KUCIOPOA: B3aUMOAECHCTBHUE C METAJUIAMU,
HEMETAJIJIAMU U CJI0KHBIMU BelecTBaMu. [Ipumenenue kucinopona. Kpyrosopor
KHUCJIOPOJIa B IPUPOJE.

Oxcunpl. ObpazoBaHue Ha3BaHUN OKCUIOB MO UX Gpopmynam. CocTaBiieHHe
dbopMyI1 OKCHUIOB TIO UX Ha3BaHUAM. [IpecTaBUTENM OKCUIOB: BOAA U YTICKUCIBIH
ras, Heraui¢Hasl U3BeCTh.

Bopopon B npupoae. ®uzndeckue 1 XMMHUYECKHE CBOMCTBA BOJIOPO/IA, ET0
MOJIyYEHUE U IPUMEHEHUE.

Kucnotsl, ux coctaB u knaccuduxamus. Uuaukaropsr. Tabmuia
pactBopuMocTu. CoJisiHast U cepHasi KUCIOThI, KX CBOMCTBA U IPUMEHEHHE.

Conu, ux cocTaB U Ha3BaHMs. PacTBOpUMOCTH COJIEN B BOJIE.
[IpencraButenu coseii: XIopua HATpHsl, KapOoHAT HaTpus, Gocdart KambIus.

[TocrostnHas ABoranpo. KommuectBo Bemectsa. Mons. MonsipHast macca.
Kpartnble equHULIBI U3MEPEHUST KOJTMYECTBA BEIIECTBA — MUJIIMMOJIb U KUJIOMOJb,
MUWJUTUMOJISIPHAS. ¥ KWJIOMOJISIpHAsi MacChl BEIECTBA.

Pacuérel ¢ ucnonb30BaHUEM MOHATHI «KOJIMYECTBO BEILIECTBAY, «MOJSIpHAs
Maccay, «IOCTOsIHHAss ABOTraapo».

3akoH ABoraapo. MomnsipHblil 00bEM ra3000pa3HbIX BEIIECTB.
OTHOCUTENBHAS IIOTHOCTh OJIHOTO ra3a Mo-Ipyromy.

KpaTtHbie equHUIBI U3MEPEHNS] — MUJUIUMOJISIPHBINA U KUJIOMOJISIPHBII



00beMbI Fa3000pa3HbIX BEILIECTB.

Pacuérel ¢ ncnonp30BaHUEM NMOHATHN «KOJIMYECTBO BEIIECTBAY», «MOJSPHAs
Macca», «MOJISIPHBIA 00BEM ra30By», «IIOCTOSIHHAsA ABOTaApO».

Pacuérel ¢ ncnonp30BaHUEM MMOHATHN «KOJIMYECTBO BEIIECTBAY», «MOJSPHAS
Macca», «MOJISIPHBIA 00BEM ra3oBy», «UUCI0 ABOrajapoy.

I'unpocdepa. KpyroBopot Bojbl B ipupoe. Puznueckue 1 XUMUYECKUe
CBOWCTBA BOJBI: B3AUMOJECUCTBUE C OKCUIAMM.

OcHoBanus, ux coctaB. PactTBopuMocTs OCHOBaHUM B Boje. MI3MeHeHne
OKpacKy MHAUKATOPOB B LIeI04HON cpene. [Ipencrasurenu menoydei:
TUAPOKCUABI HATPUSA, KallUs U KaJbLUs.

PactBopuTens u pactBopEHHOE BewecTBO. PacTtBopsl. PacTtBopeHue.
I'mppatel. MaccoBas 10511 paCTBOPEHHOTO BelecTBa. Pacy€Tel, CBSA3aHHBIE C
UCITOJIb30BAHUEM TOHATHS «MACCOBAs J10J151 PACTBOPEHHOTO BEILIECTBAY.

JleMoHCcTpauuu

. Onpenenenue coaepxanus KUCI0pOJa B BO3IYXE.

. [Tonydyenue kucmopoaa pa3aoKEeHUEM NIEpMaHTaHaTa Kaaus U
nepokcuaa

BOJIOPOJIA.

. ColupaHre METOJIOM BBITECHEHHUS BO3yXa U BOJIBI.

. Pacno3znaBanue kuciopoja.

. ['openue marums, xenesa, yris, cepsl 1 pocdopa B kuciopose.

. Kosmnekus okcuaos.

. [Tonyuenue, coOupaHue 1 pacro3HaBaHUE BOJOPO/IA.

. I'openue Boopoaa.

. BsaumogeiictBrue Bogopoaa ¢ okcugom meau (11).

. Kosnekuuss MUHEpaIbHBIX KUCIIOT.

. [IpaBuiio pazbaBieHUs CEpOi KHCIOTHI.

. Komneknus coneit.

. Tabnuia pacTBOPUMOCTH OCHOBaHUM, KUCIIOT U COJICH B BOJIC.

. HexoTopsie MeTaibl, HEMETaUIbl U COETUHEHUST KOJIMYECTBOM
BelecTna B 1 MOJIb.

. Mopens MOJIIpHOTO 00bEMa Ta3000pa3HBIX BEIIECTB.

JlaGopaTopHBIE OMBITHI

12.  IloMyTHEHUME U3BECTKOBOM BOBI IIPU MPOIYCKAHUU YTIIEKUCIOTO
rasa.

13.  IlomydeHue BOOpOAA B3aUMOJICMCTBUEM LIMHKA U COJISTHOM KHCIIOTBHI.

14, Pacno3HaBaHWE KUCJIOT HHAWKATOPAMHU.

15. HM3meHeHue OKpacKu MHAMKATOPOB B LIEITOYHOM CpELE.

16. O3HakomIIeHHE C IpernapaTamMu JOMAaIIHEH WM MIKOJIbHOW alTeuKu
— pacTBOpaMH MNEPOKCHUAA BOAOPO/IA, CHUPTOBOM HACTOMKH MOIa U HAIIATBIPHOTO
CITApTA.

[IpakTrueckue paboTHI
1. [Tonyuenue, coOupaHue U pacrio3HaBaHUE KUCIOPOA.
2. [Tonyuenue, coOupanue U pacrno3HaBaHUE BOJOPO/IA.



3. [IpurorosiieHue pacTBOPOB COJIEH C UX 3aJaHHON MACCOBOM JOJICH.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeIUHEeHU

O60061eHne cBeIeHU 00 OKCUIAX, UX KJIacCU(PUKAIIUU, HA3BaHUAX U
cBoicTBax. CriocoObl MOTYyUYEHHS] OKCUJIOB.

OcHoBanus, X Kiaccudukaius, Ha3BaHus U CBoicTBa. BzaumosericTBue ¢
KUCJIOTaMHU, KAUCJIOTHBIMU OKCHIAMU U COJISIMU. Pa3iioxkeHne HepacTBOPUMBIX
ocHoBaHU. CriocOOBI MOJTYUYE€HUS] OCHOBAHUIM.

Kucnotsl, ux knaccudukarus v Ha3BaHus. OO0IIHe XUMUYECKUE CBOICTBA
KHUCJIOT. B3anMoaelcTBUE KUCIIOT ¢ METAIIAMH. DJIEKTPOXUMHUYECKAN PSJT
HaNpsHKEHUH METAUIOB. B3auMoAeHCTBHE KUCIIOT C OKCHIaMHU METAJUIOB.

B3aumopelicTBre KUCIOT C OCHOBAHUSIMU — PEAKIIMS HEUTpATU3ALINU.
BiaumoneiictBue kuciaor ¢ consimu. [lonyuenne 6€CKUCIOPOIHBIX U
KHCJIOPOACOAEPAKAIIUX KUCIIOT.

Conu, ux knaccudukanus 1 cBoiicTBa. Bzaumopeiictsue comneit ¢
MeTaJiaMu, 0COOCHHOCTH ATUX peakiiuid. B3aumoaeicTBre coneit ¢ ComsaMu.

I'enetndeckue psiapl METalIa U HEMeTasula. ['eHeTuueckas CBA3b MEXIY
KJIacCCaMHM HEOPTaHUYECKUX BEILIECTB.

JlaGopaTopHBIE OIBITHI

17. BsauMmouencTBHUE OKCHUIIA KaJIbIIUA C BOJIOM.

18. I[loMyTHEHUE U3BECTKOBOM BOJIBI.

19.  Peakums HEWTpaau3alMHy.

20. Tlonmyuenwue ruapokcuaa meau (I1) u ero B3anMoaecTBre ¢ KUCIOTOM.

21.  Pasznoxenwue ruapokcuaa meau (I1) mpu HarpeBaHum.

22. BzaumojeiicTBHE KUCIOT ¢ METaJIaMU.

23. BzauMmopelicTBHE KUCIIOT C COJISIMHU.

24.  O3HakOMJIEHHE C KOJUIEKIIMEN COJIEH.

25.  BzaumopeiictBue cynbdara meau(Il) ¢ xemezom.

26. BzaumoneiicTBue coeil C COISIMHU.

27. T'eHernyeckas CBs3b HA IPUMEPE COCAMHEHUN MEIH.

[TpakTrdeckue padOThI

3. Pemenune skcriepuMeHTaNbHBIX 3a7a4.

[Tepuonnuecknii 3axkoH U [leproanueckas cucrema XMUMAYECKUX SJIEMEHTOB

JI. 1. MeneneeBa u CTpoeHHE aTOMa

EcTecTBeHHBIE CEMENCTBA XUMUUYECKUX 3JIEMEHTOB:ILIEIIOYHbBIE U
1IEJI0YHO3EMENbHBIE METaJUIbl, TAJOTE€Hbl, THEPTHBIE (0J1arOpOIHbIE) ra3bl.
AMdoTtepHOCTh. AMGBOTEPHBIC OKCUIBI H THAPOKCUABL. KOMIUIEKCHBIE COJH.

Otkpeitue 1. 1. MenaeneeBbim [lepuoanueckoro 3akoHa U CO3JJaHUE UM
[lepronnueckor CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

AToMBI KaKk (hopMa CyIIECTBOBAHUS XUMUYECKHUX dJIEMEHTOB. OCHOBHBIC
CBEJICHUA O CTPOCHUHU aTOMOB. J{OKa3aTenbCTBA CIOKHOCTH CTPOEHUS ATOMOB.
Omnebitel Pezepdopnaa. [Inanerapuas Mmosienb CTpOSHHS aToMa.

CocTaB aTOMHBIX Si€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHAs
Macca. B3anmMocCBs3b NOHATUN «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAs
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maccay.

Muxkpomup. DnekTpoHbl. CTpOEHUE JIEKTPOHHBIX YPOBHEW aTOMOB
xumuyeckux anemMeHToB NeNe 1-20. TlonsiTue 0 3aBepIIEHHOM 3IEKTPOHHOM
YPOBHE.

N3oTonel. PU3NYECKUN CMBICI CUMBOJIMKY lIepuoauueckon CUCTEMBI.
Copemennas popmynupoBka [lepuogndeckoro 3akoHa. I3meHeHust CBOMCTB
AJIEMEHTOB B MEPUOJIaX U TPyMIax, Kak QYHKIUS CTPOSHUS dJIEKTPOHHBIX
000J10YEK aTOMOB.

XapakTepucTUKa 3JIEMEHTa-METAIIA U 3JIEMEHTa-HEMETAILIA 0 UX
MOJIOKEHUIO B llepuonnyeckon cucreme Xumuueckux aneMeHToB 1. U.
Menaeneena.

JlemoHCcTpauuu

. Paznuunbie popmbl TaOIHI] TEPUOANYECKON CUCTEMBI.

. Monenuposanue noctpoenus [lepuognueckon cucremst /. U.
Menpeseena.

. Mojenu aTOMOB XUMUUYECKUX JJIEMEHTOB.

. Mopenu aToMOB 31eMeHTOB 1—3-T0 Iepro10B

JlaGopaTopHble ONBITHI.
28. Tlomydyenue aM(oTepHOro r'UIPOKCHIA U UCCIEIOBAHNE €r0 CBOMCTB.

Xumuueckass CBs3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU

Nonnas xumuueckas cBsizb. IoHBI, 00pa30BaHHbIE AaTOMAMHU METAJIJIOB U
HemeTauioB. CxeMbl 00pa30oBaHusl HOHHOM CBSI3U JIJIsi OMHAPHBIX COCAMHEHHI.
Honnble kpucTauIMuecKue peméTku U (pu3ndeckrue CBONCTBA BEIIECTB C ATUM
TtunoM pemétok. [lonstue o popmMynbHON €MHUIIE BEIECTBA.

KoBanenTHast xumudeckasi CBA3b. JJIEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBI.
KoBanenTtHas nHenosspHas cBsi3b. CxeMbl 00pa30BaHUs KOBAJICHTHOM CBSI3M IS
OMHAPHBIX COeTMHEHUI. MOJIEKYIIPHBIE U AaTOMHBIE KPUCTAIUTMYECKUE PEIIETKH,
Y CBOWCTBA BEILECTB C 3TUM THUIIOM PEIIETOK.

DIEeKTpOOTPULATENBHOCTD. Psill anekTpooTpunarenbHocTu. KoBanieHTHas
MoJIIpHast XUMU4eckas cBsi3b. Jlunons. CxeMbl 00pa3oBaHusi KOBaJICHTHOM
MOJISIPHOM CBSI3M 1J1s1 OMHAPHBIX COeAMHEHUN. MOJIEKyIsIpHbIE U aTOMHBIE
KPHUCTAJUIMYECKUE PELIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Merammdeckass XMMHUYECKasl CBS3b U METAJUIMYECKAS KPUCTAIUIMYECKAs
peméTka. CBOMCTBA BEUIECTB C 3TUM THUIIOM pelI€ToK. Enunas nmpupoaa
XUMHUYECKHUX CBS3EH.

Crenensb okucnenusa. CpaBHEHHE CTENIEHU OKUCIICHHS U BaJICHTHOCTH.
[TpaBuna pacuéra crenener OKUCICHUS 0 GOPMYyIaM XUMHUYECKUX COSTUHEHU.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeaeneHue cTeneHei
OKHUCIICHUS I 3JIEMEHTOB, 00pa3yIoIINX BEIIeCTBA Pa3HbIX KiaccoB. Peakunu
MOHHOTO 0OMEHA ¥ OKUCIIUTEIbHO-BOCCTAHOBUTENBbHBIE Peakiuu. OKUCIUTENh U
BOCCTaHOBHTEINb, OKHCIEHNE U BOCCTAHOBIEHUE. COCTaBICHUE YPABHEHUN
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOAO0M 3JIEKTPOHHOIO OajaHca.

JdemoHcTpanumn
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. Buneo ¢pparments! u cnaiapl «MloHHasg XUMUYECKask CBS3bY.

. Kosmnexknus BemecTs ¢ HOHHONM XUMUYECKOU CBSA3BIO.

. Mopenn HOHHBIX KPUCTAJUIMYECKUX PELIETOK.

. Buneodpparments! u crnaiiapl «KoBaneHTHass XUMHYECKas CBA3bY.

. Komnexkuus BemecTs MOJEKYISIPHOIO U aTOMHOI'O CTPOEHUSL.

. Mojenn MOJIEKYJISIPHBIX U @TOMHBIX KPUCTAJUIMYECKUX PELIETOK.

. Buneodparments! u cnaiipl « MeTamndeckas XMMUIECKasi CBA3bY.

. Komnexuus «MeTauibl ¥ CIUIaBBI».

. B3aumopenictBrue MHKa ¢ CEPOM, COJISTHON KUCIIOTOU, XJIOPUAOM MEIH
().

. I'openune maruus.

. B3aumonenicTBre XJIOpHOM U CEPOBOJOPOTHOM BOJIBI.

JlaGopaTopHBIE OTBITHI
29. UMBrotoBieHHE MOJAEIH, WUTIOCTPUPYIOIIEH CBOMCTBA METAITMYECKOMN
CBSI3U

9 knacce

[ToBTOpenue u 06001IeHNEe CBeACHUH TI0 KypCy 8 Kiacca

bunapusie coequnenusi. Okcuibl coeoopasyoime 1 HecojaeoOpasyromue.
IM'uapokcuasl: ocHoBaHMs, aM(oTepHbie, KUCIOThI. CpeaHue, KUCIbie, OCHOBHBIE
COJIH.

O0600m1ieHue cBeieHu 0 XuMudeckux peakiusax. Kimaccudukanus
XUMUYECKUX PEAKIUI 110 Pa3IUYHbIM OCHOBAHUSIM: COCTABY U YHUCIY
pearupyronmx u o0pa3yonmxcs BelecTs, TerIoBoMy 3P eKTy, HalpaBIICHUIO,
U3MEHEHHIO CTETICHEe OKMCIICHUS 3JIEMEHTOB, 00pa3yIOUIUX pearupyronme
BEIIECTBA, (ha3e, NCTIOIB30BAHUIO KaTaanu3aTopa.

[TonsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. DaKkTopsbl, BIUAIONINE HA
CKOPOCTh XMMUYECKHX PEAKIUI: IPUPOIA PEArupPYyIOLIUX BELIECTB, UX
KOHLICHTpAILIMs, TEMIIEpaTypa, IIOadb CONPUKOCHOBEHHSI, HATUYHE
katanuzaropa. Karanms.

JleMoHCTpauuu

. O3HakoMJIEHHE C KOJUIEKIIUSIMA METAJJIOB U HEMETAILIIOB.

. O3HaKOMJIEHHE C KOJUIEKIIUSIMA OKCUIOB, KUCIIOT U COJIEH.

. 3aBUCUMOCTb CKOPOCTU XUMUUYECKOUN peakUuy OT MPUPOIbI
pearupyromnmx BeuecTB.

. 3aBUCUMOCTb CKOPOCTH XUMUUYECKON peaKUU OT KOHIIEHTPaluU
pearupyromnmx BeecTs.

. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIUU OT IIOIIATU

CONPUKOCHOBEHHMS PEArupyIOMINX BEIIECTB («KUISIIIUNA CIIOI»).

. 3aBUCUMOCTb CKOPOCTH XUMUUYECKOUN peakuu OT TeMIEPaTyphl

pearupyrommx BeIeCTB.
JlaGopaTopHBbI€ OMBITHI
1. BzaumoneiicTBue aMMuaka v XJIOPOBOIOPO/1a.
2. Peakuus veTpanuzanuu.
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HaGmonenue temnoBoro addexra peakiiuu HeuTpaau3aluu.
BzaumoseiicTBre cepHoi KUcIoThI ¢ okcuaom Meau (I1).
Pa3noxenune nepokcuia BOAOPO/ia ¢ HOMOLIBIO KaTajasbl KapTodess

6. 3aBUCHMOCTb CKOPOCTH XUMHYECKON PEAKIIUU OT IPUPOJIBI
pearupyroux BelecTB Ha MpUMepe B3aUMOJIEUCTBUS paCTBOPOB THOCYJIb(aTa
HaTpusl U Xxjopuaa 6apus, THOCyIb(haTa HATPUs U COJSTHON KUCIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMU OT IPUPOAbI METAIIIOB
IIPY UX B3aUMOJECHCTBUU C COJITHOM KUCIOTOM.

8. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIUU OT MPUPOIBI KUCIOT
pU B3aUMOJICHCTBUU UX C KEIE30M.

9. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUU OT TEMIEPATYPHI.

10.  3aBUCHUMOCTH CKOPOCTH XUMUYECKON PEAKI[MU OT KOHIICHTPALIUH.

11.  3aBUCUMOCTbH CKOPOCTH XMMUYECKON PEAKIUHU OT IUIOUIaAH
CONPUKOCHOBEHHUS pEarupyromyux BEIIeCTB.

12. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakluu OT KaTalu3aTopa.

SRl

XUMHUYECKHE PEAKIIUM B PACTBOPAX AJIEKTPOJIUTOB

[TonsiTve 00 PNEKTPOIUTHUCCKON JUCCOIUALINH. DICKTPOJIUTHI U
HEAJIEKTPOJUTHL. MeXaHW3M TUCCOIMALIMY AIEKTPOJIUTOB C PA3IUUYHBIM
xapakTepoMm CBs3U. CTENEeHb IEKTPOIUTUUECKON Tuccorani. CHuibHbIE U
ci1a0bIe AIIEKTPOJIUTHI.

OCHOBHBIE MOJOKEHUS TEOPUH IIIEKTPOJIUTHUECKON AUCCOIUALIUN.
Knaccuduxkanus noHOB U ux cBoricTBa. KMCI0THI, OCHOBAaHHUS U COJIM KaK
ANEeKTpouThl. X Knaccudukaius u AUCCOLUALIUA.

OO0mure XMMUYECKHE CBOMCTBA KUCIOT: U3MEHEHNE OKPACKH MHANKATOPOB,
B3aUMOJEHCTBHE C METAJUIAMU, OKCUJIAMH U TUJIPOKCHUIAMHU METAJUIOB, U COJISIMH.
MonekynsipHble 1 HOHHBIE (IIOJHBIE U COKPAIIEHHBIE) YPABHEHHS PEAKIIMIA.

XUMHYECKUN CMBICIT COKPAIIEHHBIX YPABHEHUH. Y CIIOBUS TPOTEKAHUS
peaKIuil MeXy JIEKTPOIUTAMU 10 KOHLA. Psii akTUBHOCTH METaJUIOB.

OO0111e XUMHUYECKHE CBOMCTBA IIEI0YEH: B3aUMOJEHCTBHE C KUCIOTAMHU,
OKCHUJaMHU HEMETAJIJIOB, coysiMu. OOIIMe XUMUUECKHE CBOWCTBA HEPACTBOPUMBIX
OCHOBAaHMU: B3aUMOJEHUCTBUE C KUCIOTAMU, Pa3JI0KEHUE PU HATPEBAHUHU.

OO6mme XuMUYEeCKHe CBOMCTBA CPEHUX COJICH: B3aUMOJICHCTBUE C
KHUCJIOTaMH, LIEJI0YaMH, COJIIMU U MeTaluIaMu. B3anmoencTBrue KUCIbIX COJIEH CO
LIETIOYaMHU.

IM'uaponus, kak 0OMEHHOE B3aUMOAEHCTBUE coJiel ¢ BOJoM. ['uaponus conu
CUJIBHOTO OCHOBaHHUSI M C1a00W KUCHOTHI. [ Maponun3 conu cinaboro OCHOBaHUS U
cuibHOM KucnoTel. [kana pH.

CBoiicTBa KMCIOT, OCHOBaHH, OKCUOB U COJIEH B CBETE TEOPUHU
AIEKTPOIUTHYECKON TUCCOUUALMU U OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
pEaKIIUH.

JleMoHCTpanumy.
. HcnbiTaHne BEMEeCTB U UX PACTBOPOB Ha AJIEKTPONPOBOIHOCTb.
. 3aBUCHUMOCTD JIEKTPONPOBOAHOCTH YKCYCHOUM KUCTOTBI OT
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KOHIIEHTpAIIUH.

. JIBH>KEHHE OKPAIIEHHBIX MOHOB B 3JIEKTPUYECKOM TMOJIE.

. Onpenenenue xapakTepa Cpeapl B paCTBOPax COJICH.

JlaGopaTopHBIE OMBITHI.

13.  Juccoumarus ciabbIX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHON KUCIOTHI.

14. H3meHeHUE OKPACKU MHIUKATOPOB B KUCIOTHOU CPEE.

15.  Peakums HeWTpalM3alUMy pacTBOpa LIEIOYU PA3IMYHBIMU KUCIOTAMH.

16. Ilomyuenue rugpokcuna menu (Il) u ero B3aumoneicTeue ¢
Pa3IMYHBIMU KUCIIOTAMMU.

17.  BsammojeicTBUE CHIBHBIX KUCIIOT ¢ okcuaoM meau (II).

18-20. B3aumoaeiicTBUe KUCIOT ¢ METAJUIAMH.

21. KauecTBeHHas peakiivs Ha KapOOHAT-HOH.

22. TlonyyeHue CTyJIHSI KDEMHUEBOUN KUCIOTHI.

23. KauecTBeHHas peakiiys Ha XJIOPUJ - WU CYJIb(PaT-UOHBI

24. N3MeHeHHE OKpacKu MHJIUKATOPOB B ILIEJIOYHOMN Cpeie.

25.  BsaumopeicTBue 1I€I0YEN C YTIICKUCIBIM Ta30M.

26. KauecTBeHHas peakiusi HA KATUOH AMMOHHS.

27.  Tlonyuenwue ruapoxcuaa mequ (I1).

28.  Pasnoxenwue ruapokcuaa meqau (I1).

29. BzaumopeiicTBHe KapOOHATORB C KUCIOTAMH.

30. Iloayuenue ruapoxcuaa xemnesa (I11).

31. BzaumogeticTBHe xene3a ¢ pacTBopoM cyibdara menu (II)

[TpakTrdeckue padOThI

1. CBolicTBa KMCJIOT, OCHOBAaHUM, OKCUIOB U COJIEH B CBETE TEOPUU
AIEKTPOTUTHYECKOUN TUCCOIUALIMU U OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIINI

Hewmerannbl 1 ux coenMHEHUs

CtpoeHue aToMOB HEMETAJVIOB M UX TojiokeHue B [lepuoanueckon
cucreMe. Psp anekrpooTtpuniatenbHocTH. Kpucraminueckue peméTkn HEeMETaIIOB
— OPOCTHIX BEHIECTB. AJUIOTPONHUS U €€ NpUuuHbl. PU3NUECKHE CBOIICTBA
HeMeTauioB. O0IIe XUMUYECKHUE CBOMCTBA HEMETANIOB: OKUCIIUTEIbHBIC U
BOCCTaHOBUTEJBHBIE.

l'anorensl, ctpoeHne UX aTOMOB ¥ MOJIEKYJI. DU3NUECKHE U XUMUYECKUE
CBOMCTBA rajlor€HOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB raJOreHOB B
3aBUCUMOCTH OT HX NoJiokeHus B [lepuoanueckont cucreme. Haxoxaenue
rajioreHoB B MIPUPO/JIE€ U UX MOJy4eHUE. 3HAUCHUE U TPUMEHEHHE TaJIOT€HOB.

["anoreHoBOAOPOBI M COOTBETCTBYIOIIME UM KUCIOTHI: IUIABUKOBAS,
coJisiHasi, OpOMOBOAOPOIHAS, HOI0BOOpOiHAs. ["amorenuabl. KauecTBeHHBIE
pEaKUHK Ha rajoreHu-uoHbl. [I[puMeHeHne CoOeTMHEHN TaJIOT€HOB U UX
Ononornyeckas poib.

O6mras xapakrepucTka anemMeHToB VIA-rpynmel. Cepa B ipupoje u eé
noJiyyeHue. AJIJIOTPOIHbIE MOAU(DUKALIUY CEPbl U UX CBOMCTBA. XUMHUUECKUE
CBOWCTBA CEPBI U €€ NPUMEHECHHUE.

CepoBo0OpOI: CTPOCHUE MOJIEKYJIBI, (PU3UUECKUE U XUMUUYECKHE CBONCTRA,
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nosiyueHue u 3Hauenue. CepoBoopoaHas kucioTa. Cyab(uabl 1 UX 3HAaUCHHE.
JIromuHOGOPBI.

Oxcun cepsr (1V), cepauctas kuciota, cynbdurel. KauecTBeHHAs peakius
Ha CyJIb(UT-HOH.

Oxcun cepsr (V1), cepras kucnora, cynbdatsl. Kpuctamioruapats.
KauectBeHHas peakuus Ha CyJb(paT-HOH.

CepHas KHCIIOTa - CUIIBHBIN 35ekTpoauT. CBolcTBa pa30aBIeHHON CepHO
KHUCJIOTBI, KAK TUITMYHOW KUCIIOTHI: B3aUMOJICCTBUE C METAJJIAMU, OCHOBHBIMU 1
aM(oTepHbIMU OKCHIAMU, OCHOBAaHUSAMH U aM(POTEPHBIMU TUAPOKCUIAMU,
cossimu. KauecTBeHHast peakiusi Ha CyJb(aT-HoH.

OO61as xapakTepuCcTHKa 3IeMEHTOB VA-rpynnbl. A30T, CTpOEHUE aTOMa U
MOJIEKYJIbl. DU3NYECKHE U XUMUYECKHE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B
OpUPOJIE U ero OUOIOruYecKast poJib.

AMMMaK, CTPOCHUE MOJICKYJIbI U (PU3UYECKHUE CBOMCTBA. AMMUAaYHas BOJIa,
HAIIATBIPHBIN CIIUPT, TUAPAT aMMHUaka. JIOHOPHO -aKIENTOPHBINH MEXaHU3M
oOpa3oBaHus KaTHOHAa aMMOHUA. BoccTanoBuTenbHBIE CBOMCTBAa aMMuaka. Conu
aMMOHHUSI ¥ UX TpuMeHeHue. KauecTBeHHas peakius Ha KaTUOH aMMOHHS.

Oxkcuibl a30Ta: HECOJIEOOPa3yIOIINe U KUCIOTHBIE. A30THUCTas KUCIIOTa U
HUTPUTHI. A30THAsI KUCJI0Ta, €€ MOoJydeHrue 1 cBoiicTBa. Hutparsl.

docdop, ctpoenne aroma u amnorponus. @ochuapl. Dochun. Oxeun
docdhopa(V) u oprodpocdopnas kucnora. Dochartel. DochopHbie ynoopeHus.
HacexTuimmaeml.

OO61mas xapakTepucThKa 351eMeHTOB |V A-rpynibl: 0COOEHHOCTH CTPOSHUS
aTOMOB, IPOCTHIX BELIECTB U COETMHEHUH B 3aBUCUMOCTH OT IOJIOKEHUS
anemeHTOB B [lepuoandeckoii cucreme. Yriepoa. AIOTPONHbIE MOAU(PUKAIINN:
anma3z, rpadur. AMOpQHBINA YTIEpO U €ro CopTa: caxa, aKkTUBUPOBAHHBIN YT OJIb.
AncopOuus. XuMuuecKue CBOKCTBa yriaepoaa. KokcoxumMuueckoe mporu3BOICTBO
u ero npoaykius. KapOumsl.

Oxcup yraepoaa (I1): ctpoenne MoeKyIbl, OAyYCHHE U €TI0 CBONCTBA.
Oxkcun yriepoaa (IV): ctpoeHre MOJIEKyIIbl, TOJIYYEHHUE U €ro CBOMCTRBA.
VYronpHas kucnota. Conu yroJbHON KUCIOTHI: KapOOHATHI U THAPOKAPOOHATHI.
TexHuueckas ¥ NUILEeBas COAa.

Heoprannueckne n oprannyeckue BEIEeCTBa. Y rIe€BOI0POAbl. XUMHUYECKOE
CTPOEHUE OPraHUYECKUX BEIIECTB, KaK MOPSA0K COEAUHEHUSI ATOMOB B MOJICKYJIE
10 BaJIEHTHOCTH.

Meran, 3TaH, Kak Npe/iesIbHbIE YTIIEBOOPOAbl. DTUIICH U alleTUJIEH, KaK
HeTpeeabHble (HEHACHIIIEHHBIE) YTIIIEBOAOPOAbL. ['opeHne yriieBo1opoioB.
KauecTBeHHbIE peakliiy Ha HETPEETbHbIE COCAUHEHUS.

OTUIIOBBIN CITUPT, €T0 TOTyYeHUE, TPUMEHEHNE U (U3HOJIOTHIECKOE
nerctBue. Tp€XaToOMHBIN CIUPT rauuepyuH. KauecTBeHHas peakuus Ha
MHOT'OATOMHbBIE CIIUPTHI. Y KCYCHAsl - MPEJCTABUTEND Kacca KapOOHOBBIX KUCIOT.

Kpemnuii, ctpoenune ero aromMa u cBoiictBa. KpemHuuii B nmpupoje.
Cunnnmasl u cunad. Okena kpemuusa(1Y). KpeMHueBas Kuciaora u €€ CoJu.

[IpownsBoacTBO cTekia U eMeHTa. [Ipoaykuuns cuinmkaTHon
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MPOMBINIJIEHHOCTU:  ONTHUYECKOE BOJIOKHO, Kepamuka, gapdop, dasHc.

Onrtryeckoe BOJIOKHO.

Hemeramnel B npupoae. @pakurOHHASI NEPETOHKA KUIKOTO BO3/1yXa Kak
croco0 MoJyuyeHus: KUCIopoJia, a3ota, aprona. [lonyyenue dpocdopa, kpemHus,
XJIopa, Hoaa. DIEKTPOIU3 PacCTBOPOB.

ITony4yeHue cepHON KUCIOTBL: CBIPE, XUMU3M, TEXHOJIOTHYECKAs CXEMA,
METOJI KUIISIIETO CJIOS, MPUHIIUIBI TEMI000MEHa, TPOTUBOTOKA U UPKYJISALIUH.
Oneym. [Ipon3BOICTBO aMMHAaKa: ChIPbE, XUMHU3M, TEXHOJIOTMUECKAs CXEMA.

JdemoHcTpanumn

o Konekuus HemeTanios.

o Mopenu KpUCTAIUIMYECKUX PEMIETOK HEMETAJIJIOB: aTOMHBIE U
MOJIEKYJISIPHBIE.

o O30HATOpP ¥ NPUHITUIIBI €70 PAOOTHI.

o ['opeHne HeMEeTaIoB - MPOCTHIX BEIIECTB: cephl, hochopa,
JIPEBECHOTO YIJISL.

o OO6pas31ipl TAJIOTEHOB - MPOCTHIX BEIIECCTB.

o B3aumonenicTBre TalOT€HOB C METAJUIAMHU.

o BriTecHenue xyiopa 6poMoM Wiu Hojaa U3 pacTBOPOB UX COJIEH

Kosnexkuusi npupoaHbIX COEAMHEHUM XJI0pa.

B3aumopelicTBue cepbl ¢ METaNIAMU.

I'openue cepbl B KUCTOPOIE

Komnekuus cynbpuaHbIX py;a.

KauecTBeHHast peakiys Ha Cyab(UI-UOH

OOGecrBeurBaHNE OKPAIIICHHBIX TKAHEH U 1IBETOB CEPHUCTHIM Ta30M.
B3aumonericTBre KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI C MEBIO.

o OOyriauBaHUe OpraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEpHOM
KHCJIOTOM.

J Huarpamma «CocTaB BO3gyXay.
BuneodparmenTs! u cnaiiasl «[Ituabu 6azapsi».
[Tony4yenue, coOupanue u pacro3HaBaHUE aMMHUaKa.
Paznoxenune Ouxpomara aMMOHUS.
B3aumopericTBue KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJBIO.
['openne yepHoro mopoxa
Pa3znoxxeHune HUTpaTa Kajaus U TOPEHHE IPEBECHOTO YTrojibKa B HEM
OO0pa31el MPUPOIHBIX coequHeHui dhocdopa.
I'openue docdopa Ha BO3TyXe U B KUCIOPOJIE.
[Tonmygyenne 6enoro gocdopa 1 UCTIHITAHUE €TI0 CBONCTB
Komnexmust «O0pa3ibl IpUPOTHBIX COSAMHEHUH YTIIepOIay
[Moptper H. 1. 3enunckoro. [lormomnienne akTHBUPOBAHHBIM YTIIEM
PacTBOPEHHBIX BEIIECTB WU Ta30B.

o VYcTpolicTBO TPOTUBOrasa.
o Moaenu MOJIeKyJI METaHa, 3TaHa, STUJICHA U alleTUJICHA.
o B3anmoperiicTBre sTUiIeHa ¢ OPOMHOM BOJOM U PaCTBOPOM
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IepMaHraHaTa Kajius.

o OO01mue XMMUYECKUE CBOMCTBA KUCIOT HA IPUMEPE YKCYCHOM
KHUCJIOTBI.

o KauecTBeHHas peakuys HA MHOTOATOMHBIE CIIUPTHI.

o Komnexnus «O0pa3ibl IpUPOJAHBIX COEAUHEHUN KPEMHUS».

o Komnekuus crekia, KepaMUKH, IEMEHTA U U3JEIUN U3 HUX.

o Komnexkuus npoayKkuuu CUIMKaTHON NPOMBIIIIIEHHOCTH.

o Buneodparments! u cnaiiapl «I[Ipou3BoACTBO CTEKIIA U [IEMEHTA.

o Komnexuus «IIpupogneie coeTMHEHUS HEMETAIIIIOBY.

o Buneodparments! u cnaiipl «pakiiioHHas IEPEroHKa KUIKOT0
BO3JIyXa»

o BuneodparmenTs! u cnaiiasl «[lonydenue Boopoia, Kuciopoaa u
raJIOT€HOB 3JIEKTPOJIUTUYECKUM CIIOCOOOMY.

o Mojenu annapaToB s IPOU3BOACTBA CEPHOM KUCIIOTHI.

° Mojenb KUIISAIIEro CJIos.

o Mojenb KOJIOHHBI CUHTE3a aMMUAKa.

o Buneodparments! u cnaiiasl «[Ipon3BoacTBO CEPHON KUCIOTHI».

o Buneodparments! u crnaiasl «IIpon3BoacTBO aMMHaKay.

o Komnexuus «CpIpb€ 1151 MOTYyYEHHS] CEPHOU KUCTOTBD».

JlaGopaTopHBbI€ ONBITHI

32. Pacno3HaBaHM€ rajJoreHua-HOHOB.

33. KauectBeHHble peakiuu Ha CyIb(haT-UOHBI.

34. KauecTtBeHHas peakiusi Ha KATHOH AMMOHHUS.

35. XuMHUECKHUE CBOMCTBA a30THOM KUCJIOTHI, KaK JICKTPOJIUTA.

36. KauectBeHHbIe peakiuu Ha pocdaT-uoH.

37. TlonmyuyeHue v CBOMCTBA YroJIbHON KUCJIOTHI.

38. IIpomyckaHue yriIEKMCIIOro ra3a Yepe3 pacTBOp CUIIMKATa HATPUs

IIpakTuyeckue padoThl

2. N3ydeHne cBOMCTB COJIITHON KUCIIOTHL.

3. N3ydyeHne cBOMCTB CEPHOU KUCIIOTHI.

4. [Tony4yenne aMmmMuaka U U3y4eHUE €ro CBOUCTB.

S. [Tony4yeHune yriaekucaoro ra3a u U3y4eHHUE €ro CBOMCTB.

MeTtajuiibl 4 MX COCIMHEHUSA

[Tonoxenne metannos B [lepuoanyeckoit cucteme XuMHYECKUX 3JIEMEHTOB
1. 1. MenpneneeBa, CTpOEHUE UX aTOMOB M KPUCTA/LIOB. MeTtajuinueckasi CBsi3b U
METAJUIMYECKAs] KpUCTaIM4YecKas pemerka. duznueckne CBOMCTBA METAJIIOB:
AIEKTPO- U TEIIONPOBOIHOCTbD, OTPAXKAIOIIASl CIIOCOOHOCTbD, TIACTUYHOCTD.
CnuaBbl YEPHBIE U [IBETHBIE.

Mertaibl Kak BOCCTAHOBHUTENU. DIIEKTPOXUMHUYECKUH Psi HAIPSKEHU M.
B3anmopelicTBue METaIOB ¢ HEMETAJUIAMH, OKCUJIAMU, KUCIOTAMU, COJISIMHU.
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ATOMUHOTEPMUSL.

CrpoeHne aTOMOB U MPOCTHIX BEIIECTB HIEIOYHBIX METAIIOB. 3aBUCUMOCTD
(pU3HUYECKUX U XMMUYECKUX CBOWCTB IIEJIOYHBIX METAJUIOB OT 3aps0B sAEp UX
aToMOB. OKCUBI U TUAPOKCUBI IIETIOYHBIX METAIIJIOB, UX MOJyYEHUE, CBOMCTBA,
IIpUMEHEHNE. BakHenme Coiy IeI0YHbIX METAJUIOB, X 3HAUY€HUE B )KUBOU U
HEKMBOW MPUPOJE U B KU3HU YEIOBEKA.

CrpoeHune aTOMOB U IPOCTBIX BELIECTB IIETOYHO3EMEIBHBIX METAIIOB.
3aBUCUMOCTb (PU3NYECKUX U XUMUYECKHUX CBOMCTB IIE€I0OYHO3EMENbHBIX METAJIOB
OT 3apsA10B sAep UX aTOMOB. OKCHJIBI U TUAPOKCUIBI IETOYHO3EMETBHBIX
METaJUIOB, UX MOJYyYE€HHE, CBOMCTBA U MPUMEHEHNE. BaxkHenmme conu
MIEIIOYHO3EMENIBHBIX METAJIJIOB, UX 3HAUYECHHE B IPUPOJIE U KU3HU YEJIOBEKA.
KapGonatsl u rupokapOOHaThl KalbIH.

XKéctkocTh BobI: BpeMeHHas U noctostHHas. CriocoObl ycTpaHeHUs!
BpeMeHHOM KECTKOCTU. CrIOCOObI YCTpaHEHUS MOCTOSTHHOM HKECTKOCTH. IOHUTHI.
CoenvHeHus aalOMHUHUS B IpUpoe. XUMHUUYECKUE CBOMCTBA aIFOMUHHSL.
Oco0eHHOCTH OKCHIAa U THAPOKCHIA AIFOMUHUS KaK aM(QOTEPHBIX COSTUHEHUH.
Baxxneiiue conu amoMuHus (XJI0pui, cyiabdar).

OcobenHocTu cTpoeHus aToMa xenesa. JKene3o B mpupoae. Baxxuelnue
pyasl xene3a. Oxkeusl 1 ruapokcus xxenesa (1) u xenesa (111). Comu xenesa
(I1) u xenesa (111). OOHapy)eHHEe HOHOB KATHOHOB eJie3a B PacTBOpe. 3HAUCHHUE
COCIMHEHUH KeJle3a.

Koppo3us xumuueckas 1 3J€KTpOXUMHAYECKas. 3aluTa METAJIJIOB OT
KOppo3uu. MeTaisl B Ipupojie: B CBOOOAHOM BHJIE€ U B BUJI€ COCAMHEHHIA.
[TonaTue o meraimmypruu. YépHas u nisetHas Mmetautyprus. [lupomeramnyprus,
THAPOMETAILTYPrus, dJekTpomeTautyprus. Jlomennsiit mpouecc. [lepepadoTka
YyryHa B CTaJlb. JJIEKTPOJIU3 PACILJIABOB.

JlemoHcTpanuu

. BzaumonericTBre HaTpus, JINTUA U KAIbIHAS C BOJOM.

. I'openue HaTpusi, MarHus U »*eje3a B KUCIOPOJIE.

. Bcnbliika TEpMUTHON CMECH.

. B3aumopericTBrue cMecH MOPOUIKOB CEPBI U KENE3a, HUHKA U CEPBI.

. BzaumoaeicTBrUe aafOMUHHUS ¢ KUCJIOTaMH, IISJIOYaMH U BOJOM.

. BzaumonenicTBre kene3a U MelIU C XJIOPOM.

. B3aumoperictBre Meau ¢ KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTOM U
A30THOM KHCJIOTOH (pa30aBIeHHOW W KOHIICHTPUPOBAHHOM).

. Okpacka njaMeHHd COEIMHEHUSIMU IIE0YHBIX METAJIIOB.

. Okpacka rmiIaMeHH COeIMHEHUSIMU MIET0YHO3EMETbHBIX METAJIIOB.

. l'amenne u3BecT BOJOM.

. [Tony4enne »x€CTKOW BOBI B3aUMOJAECHCTBUEM YIIIEKUCIIOTO ras3a ¢
M3BECTKOBOU BOJIOM.

. YcrpaneHnrue BpeMEeHHOM )KECTKOCTH KUTITYEHUEM U JOOABKOM COJIbI.

. VYcerpaHeHue MoCTOSHHON KECTKOCTH 100ABKOM COJIBI.

. Nonutel 1 npuHIun ux aeuctus (BugeodparMenr).

. Kosutekuust npupoIHbIX COEAUMHEHUN aTFOMUHUSL.
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. Buneodpparments! u cnaidibl «OKCUA ATFOMUHUS U €r0

MOJUDUKALTUI.

. [Tonyyenue ampoTepHOro ruIPOKCHIa aTFOMUHUS U UCCIIEI0BAaHUE
€ro CBONCTB.

. Komnexkuus «XuMAYeCKUE UCTOYHUKH TOKA.

. Pe3ynpTarsl JIIMTEIBHOIO SKCIIEPUMEHTA 110 U3YUYEHHUIO KOPPO3UHU
CTaJIbHBIX U3JICIUN B 3aBUCUMOCTHU OT YCJIOBUH IIPOLECCOB.

. Boccranosienue meau u3 okcuaa meau (1) Bogopoaom.

. Buneodpparments! u cnaiiapl «IIporn3BoiCcTBO YyryHa U CTaIN».

. Buneodparments! u cnaiiasl «3nenust u3 yyryHa v CTaim.

. Buneodparments! u ciaitabl «II[pon3BoCTBO ATFOMUHUS».

JlaGopaTopHBIE OTBITHI

39. BsaumopaeiicTBue xeie3a ¢ pactBopoMm cyibgarta meau (I1).
40. IlomyuyeHue U3BECTKOBOU BOABI U OMBITHI C HEM.

41. Tlonyuenue ruapokcuaos xenesza (1) u (11).

42. KaudecTBEHHbIE peaKlIMM Ha KATUOHBI JKeJe3a
[IpakTruueckue paboThI

6. [Tony4yeHnue xecTKOM BOABI U CLIOCOOBI €€ yCTpaHEHUSI.

1. Pemenne skcriepuMeHTaNIBHBIX 3a/1a4 10 TeMe «MeTaibhy.

XuMHA ¥ OKPY:KALIAs cpeaa

Crpoenue 3eMiu: a1po, MaHTHUA, 3€MHAsl KOPa, NX XUMUYECKUIH COCTAaB.
Jlutocepa u e€ xummuueckuit cocraB. Munepansl. Pynbl. Ocagounbie moposI.
[Tone3npie uckomnaembie. XUMUYECKHN cOCTaB ruipochepbl. XUMUUYECKHUI COCTaB
aTMoc(hephl.

HcTouHnKM XUMHYECKOTO 3arps3HEHUS OKpYXKarolien cpebl. [ modanbHbIe
AKOJIOTHUYECKHE MPOOJIeMBbI YeJIOBEYECTBA: TAPHUKOBBINA d(PPEKT, KUCITOTHBIC
JI0KT, O30HOBBIE JBIPBI. MeXTyHApOIHOE COTPYTHUYECTBO B 00JACTH OXPAHbI
OKpY’KaroUIeN Cpeaibl OT XUMUYECKOTO 3arpsi3HEHUSA. «3€JIEHAS XUMUS.

JdeMoHCcTpamuu

. Buneodparmentst u cnaiiasl «CtpoeHne 3eMiu U €€ XUMUYECKHM
COCTaB».

. Kosutekuust MUHEPAIOB U TOPHBIX ITOPOI.

. Komnekuust «Pyasl MmeTamiosy.

. Buneodparmentst u cnaiiasl «[mobanbHbIE YKOJIOTHYECKUE

poOJIEMBI YEIIOBEUYECTBAY.
JlaGopaTopHBIE€ ONIBITHI
43. H3yueHwue rpaHuTa.

O0001IeHHe 3HAHUI 110 XUMMH 32 KYPC OCHOBHOM IIKOJIbI.

IoaroroBka kK OCHOBHOMY rocyapCTBEHHOMY IK3aMeHY

CrpoeHnue aToma B COOTBETCTBHHU C MOJ0KEHUEM XMMUUYECKOTO 3JIEMEHTA B
[Tepunoauueckoit cucteme. CTpoEHHE BEMIECTBA: XUMUYECKAs CBSI3b U
KPUCTAJITMYECKHUE PEIIETKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHbBIX 3JIEMEHTaAMU
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MPOCTHIX BEUIECTB (METAJIIOB, HEMETAJIIIOB, OJJArOPOJIHBIX T'a30B) OT MOJIOKEHUS
a1eMeHTOB B llepuoanueckont cucreme. TUIOIOrMs HEOPTAaHUYECKUX BEILIECTB,
J€JICHUE UX Ha KJ1accel ¥ rpynnsl. IIpeacraBureny.

IIpy3Haky U yciioBUsA NMPOTEKAHUS XUMUYECKUX peakuuil. Turomorus
XUMHYECKUX PEaKLU MO pa3InYHbIM OCHOBaHUSAM. Peakiyy HOHHOTO 0OMeHa.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

XUMHUYECKHE CBOMCTBA IMPOCTHIX BEMIECTB. XaPAKTEPHBIE XUMUUYECKUE
CBOICTBA COJIEOOPA3YIOIIUX OKCUAOB, THIPOKCHIOB (OCHOBaHUH, KUCIIOT U
aM(pOTEPHBIX TUAPOKCHUJIOB), COJICH.

TemaTu4eckoe NJIAHUPOBAHUE

8 kJacc (2 yaca B He/1eJII0)

Ne HaumenoBanue pasnenos (Tem) Kon-Bo yacos
1 HauanbHble NOHITUS U 3aKOHBI 21

XUMUHU
2 Baxxuelimue npeacraBuTenu 18

HCOPTaHUYCCKUX BCUICCTB.
KonnyecTBeHHBIE OTHOIICHMS B

XAMUU
3 OCHOBHBIE KJIaCChI 10
HEOPraHUYECKUX COCMHEHUMN

4 [lepunoguueckuii 3aK0H U 8

[Tepuonnueckas cuctema
XUMHYeCKUX 31emMeHToB /1. W.
MenpeneeBa U CTpOCHUE aTOMa

) XuMu4eckas CBs3b. 11
OKucnuTenbHO-
BOCCTAHOBHUTEIIBHBIC PEAKITUU
Peszepn 1
Hroro 68
9 kaacce (2 yaca B He1eJT10)
1 | [ToBTOpeHue 1 0600IIeHNE CBEACHUM TT0 | 5
Kypcy 8 kimacca. XuMHUYECKUE PEaKIuu
2 | XMMUYECKUE PEaKIii B PaCTBOPax 10
3 | HemeTamisl 1 X cOeTMHECHUS 25
4 | MeTtayuibl ¥ UX COCTMHEHUS 17
5 | Xumus 1 okpyxaroias cpeaa 2
6 | OO00IIeHNe 3HAHUI [TO XUMHH 32 Kype | /
OCHOBHOU 1mKoJbl. [loaroToBka k
OCHOBHOMY TOCY/TApCTBEHHOMY
sk3ameny (OI'9)
Pezepn 1
Hroro 68
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