MYHLIMAR SESEESEEE
BHOE &
OBLUEOBPAS it i,
OBATEanOEcMA OTPH=1027300723504,
YUPEXKIEHN
E CPE[HSA
LUKONA
C.NABA

&

MyunununaiabHoe o6ueobpa3oBaTe/ibHOe YUpexKIeHHe

cpeaHss mkodaa c.JlaBa

| PACCMOTPEHO
na 3acepanuu LLIMO

l’ kopomutenn I11IMO:

| //

! A.A.becrioMotHoBa

i [Tpotokoir Ne 1

\

o1 «29» asrycra 2024 1.

"COTTTACOBAHO

3aMecTUTeIb AHpEKTOpa 110
VBP
;/L/,,f; E.b. Muponoa/

0T «29» aprycta 2024 r.

YTBEPXIEHO

,[Inpem‘op OV Cll c. JlaB
e< / ‘T.E. llIsenoBa

[Tpuxa3z Ne 97
ot «30» aBrycra 2024 r.

PABOYASA INTPOI'PAMMA

yueOHoro npeamera «XHMH»

Jutst o0yuvarolmxes 9 kiacca

ceJqo JlaBa 2024



1. IInanupyemble pe3yibTAThl OCBOCHHUS YUeOHOI0 NpeaMeTa
1. JIm4yHOCTHBIE pe3yabTaThl:

1) ocosnanue cBOCH ITHUYECKOW MPUHAUICKHOCTH, 3HAHWE WCTOPHUM XUMHUH U BKJIAJa
POCCUICKON XMMUYECKON HAyKH B MUPOBYIO XUMHUIO;

2) popmuposaHue OTBETCTBEHHOTO OTHOIICHHS K ITO3HAHUIO XHMHUH, TOTOBHOCTH H
CIOCOOHOCTH ydalluXcs K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO HA OCHOBE M3YYEHHBIX (DAaKTOB,
3aKOHOB W TEOpPUH XWUMHUH; OCO3HAHHOTO BBIOOpAa W noCmpoeHue WHAUBUAIYATbHOU
00pa3oBaTebHON TPAEKTOPHH;

3) popmuposanue NENOCTHON €CTECTBEHHO-HAYYHONH KapTHUHBI MHUpA, HEOThEMIIEMO
9acThIO0 KOTOPOH SBIISIETCS XUMHUYECKast KAPTHHA MHPA,

4) o6nadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO DPa3BUTHS HayKd W
0O0IIeCTBEHHOH MPAKTHKH, B TOM YHCII€ U XUMHYECKHM;

5) ocsoenue colMaNbHBIX HOPM, MIPABUII MOBEJCHUS, PoJicii U GOPM COIMATbHOM KHU3HU B
COLIMyMe, TPHUPOJIE W YAaCTHOM KM3HH HA OCHOBE HKOJIOTUYECKON KyIbTYpHI M 0€3011acHOTO
oOpamieHns ¢ BemecTBAMU 1 MaTepuallaMu;

6) popmuposanue KOMMYHHUKATUBHOW KOMIIETCHI[MM B OOIICHWU CO CBEPCTHUKAMH U
B3POCIJIBIMHU B nporecce 00pa3oBaTeNIbHOM, 00I11eCTBEHHO -10JIE3HOH, y4eOHO-
MCCIIEI0BATENLCKOM, TBOPUECKOH U IPYTUX BHIIOB JCITEIHHOCTH, CBI3aHHBIX C XUMHEH. .

2. MeTanpeaMeTHbIe Pe3yJIbTATHI:

1) onpedenenue 1ieneli cOOCTBEHHOTO OOYyYEHHsI, MOCTAHOBKA W (OPMYIMPOBAHUE IS
ceOs HOBBIX 3aJ1a4;

2) nnanuposanue MyTeH JOCTIDKCHUS JKEIaeMOro pe3ysibrara OOy4eHHsT XHMHH Kak
TEOPETHUYECKOT0, TAK U IPAKTUYECKOTO XapaKTepa;

3) coomnecenue cBOUX JEHCTBHH C IUIAHUPYEeMBIMH pe3yJIbTaTaMH, OCYIIECTBICHHE
croco0o0B AEHCTBHUIA NMPHU BBITOJHEHUN JJAOOPATOPHBIX U MPAKTUUECKUX PadOT B COOTBETCTBUU C
IIPaBUJIAMH TEXHUKHU 0€30I1aCHOCTH;

4) onpedenenue NICTOUHUKOB XMMHYECKOH HMH(POpMAIK, €€ TMOJydeHHEe | aHaJu3,
co3/laHue HH(POPMALIMOHHOTO MPOJYKTa U €ro Ipe3eHTaLus;

5) ucnonv3osanue OCHOBHBIX WHTEIUICKTYaJbHBIX OI€pallMii: aHaiau3a W CUHTE3a,
CpaBHEHMs W cHcTeMaTu3auud, oOOOIIeHusT M  KOHKPETU3ALUH, 6bli61eHUe TPUINHHO-
CIIEICTBEHHBIX CBSI3€H W nocmpoeHue JOTUYECKOTO PACCYXKJIEHHs U YMO3aK/IIOUCHHMs] Ha
MaTepHalle €CTECTBEHHO-HayYHOI'O COJePIKAHNUS;

6) ymenue co3naBaTh, IPUMEHATH U IPEOOPA30BBIBATH 3HAKU M CHMBOJIBI, MOJICITH U CXEMbI
IUIsl pelIeHnsl y4eOHBIX U O3HAaBaTEeIbHBIX 33/1a4;

7) popmuposanue v pazeumue SKOIOTUIECKOTO  MBIIUICHUS, YMeHUe TIPUMEHITh €ro B
[I03HABAaTENbHON, KOMMYHUKAaTHUBHOW, COLMAIBHOW MpakTHKe U  HpodecCHuOHATBHON
OpHUEHTAIH;

8) cenepuposanue et u ONpeieICHUE CPEACTB, HEOOXOAUMBIX JUIS UX PEeaIU3aLIUHL.

3. IlpeaMeTHbIe pe3y/bTaThI:

1. ymenue 0603HaYaTh XMMHUYECKUE DIIEMEHTHI, HA3bIBATh UX U XapaKTePU30BaTh HA
OCHOBE II0JIOKEHU B niepruoanueckon cucreme J1.1.Menneneesa;

2. ¢opmynuposanue U3y4eHHBIX TOHATHI: BEIIECTBO, XUMHUYECKUI SIIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE U CJIOKHOE BEIIECTBO, XUMHUUYECKas
peakuus, BUIbl XUMUYECKUX PEAKIUHN U T.II.

3. ompedenenue 1o GopMyiaM cOCTaBa HEOPTAHUUYECKUX U OPTaHHMUECKUX BEIECTB,
BaJICHTHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB WJIM CTEIICHU UX OKUCIICHUS;

4. noHumanue vHPOPMAIHH, KOTOPYIO HECYT XUMUYECKHE 3HAKU, (DOPMYIIBI,
YPaBHEHHS;
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yMeHue KiacCu(puIupoBaTh MPOCTHIE U CI0KHBIEC BEIIECTBA;

@opmynuposarue NEPUOINIECKOTO 3aKOHA, 00BICHEHHE CTPYKTYPBI U HHPOPMALIUH,
KOTOPYIO HECET NIepUoANYECcKas CUCTEMa XUMUYeCKuX dnemMeHToB [[.1.Menzeneesa,
pacKpbITHE 3HAYEHMSI IEPUOINIECKOTO 3aKOHA;

YMeHue XapaKTepU30BaTh CTPOCHHUE BELIECTBA — BUbI XUMUYECKUX CBA3EH U TUIIBI
KPUCTAJJIMYECKUX PEIIETOK ;

onucanue CTPOEHHUs] aTOMOB XUMUYECKHUX 3JIEMEHTOB C MOPSIIKOBBIMU HOMEpaMu 1 -
20 u 26, oToOpakeHHE UX C TIOMOIIBIO CXEM;

cocmasnerue HOPMY OKCUIOB XMMUYECKHUX JIEMEHTOB U COOTBETCTBYIOIINX UM
TUIPOKCUIOB;

Hanucanue CTPYKTYPHBIX (OPMYIT MOJIEKYISPHBIX COSANHEHUA U (POPMYITBHBIX
€IMHUI] HOHHBIX COEMHEHUH 10 BaJICHTHOCTH, CTENICHU OKUCIICHUS WU 3apsiiy
HOHOB;

ymenue HOPMYIINPOBATH OCHOBHBIE 3aKOHBI XMMHHU: TIOCTOSIHCTBA COCTABA BEILIECTB
MOJIEKYJISIPHOTO CTPOEHHMSI, COXpaHEHUsI MacChl BEILIECTB, 3aKOH ABOTraipo;

ymenue HOPMYIINPOBATH OCHOBHBIE TIOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO YIEHUSI U
TEOPUH AEKTPOJUTHUECKON AUCCOIHALINH;

onpedeneHue PU3HAKOB, YCIOBUHN MPOTEKAHUS U MIPEKPALIEHUS PEaKIIHii;
cocmaginenue MOJNEKYISIPHBIX YPaBHEHUN XUMHUECKUX PEaKui, MOATBEPKIA0IINX
o011Me XUMUYECKHE CBOMCTBAa OCHOBHBIX KJIaCCOB HEOPraHMYECKUX COECAMHEHUN U
OTpaXKarolIMX CBSI3U MEX/y KJIacCaMU COETUHEHMUIA;

cocmagnenue ypaBHEHUN peakiiil C ydacTHEM 3JIEKTPOJIUTOB TaK)Ke B HOHHOM
(opwme;

onpeodenenue 0 XUMUYECKUM YPaBHEHHSIM NTPUHAMJICKHOCTH PEAKLUH K
OTIPEJCICHHOMY THILY WJI BULY;

cocmaenienue ypaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI C TIOMOILBIO
METO/Ia IEKTPOHHOTO OaaHca;

npumeHeHue MOHITUA «OKUCIIEHUE» U «BOCCTAaHOBICHUE» JJIS XapaKTEPUCTUKU
XMMHYECKUX CBOWCTB BELIECTB;

onpeodenenue ¢ TOMOIIBIO Ka4YeCTBEHHBIX PEAKLUN XIOpUI-, CyabdaT- U KapOOoHaT-
AHHMOHOB ¥ KaTUOHA aMMOHHS B PacTBOPE;

00vsCHeHue BISHUS Pa3JINYHbIX (PAKTOPOB Ha CKOPOCTb PEAKLIMA;

YMeHue XapaKTEpPU30BaTh MOJI0KEHUE METAINIOB U HEMETAJNIOB B IIEPUOJUYECKON
CHCTEME 3JIEMEHTOB, CTPOCHUE UX aTOMOB M KPUCTAJIIOB, 0011e (PU3HYECKUe U
XMMHMYECKHE CBOMCTBA;

00vsCcHeH1e MHOTOOOpa3us IPOCTHIX BELIECTB SBJICHUEM aJUIOTPOIHHU C yKa3aHHUEM
ec NpUYMH;

ycmanoeienue pa3anianid THIPO-, IUPO — U AIEKTPOMETAILTYPTUU U
WUTIOCTPUPOBAHHUE 3TUX Pa3IMUUil IPUMEpPaMU IPOMBIIIJICHHBIX CIOCO00B
IIOJIy4EHUS METALJIOB;

yMeHue dasamsb 00IIYIO XapakTepucTuky snemeHToB I, II, VIIA — rpynm, a Takxke
BOJIOPO/Ia, KUCIIOpOJia, a30Ta, cephl, pochopa, yriepoa, KpeMHUS U 00pa30BaHHbIX
MM NPOCTHIX BELIECTB U BaXKHEHIINX COEMHEHUH (CTpOeHHE, HAX0XK/ICHHE B
IpUpoJie, MojydyeHue, pusnueckre 1 XuMu4ecKrue CBOUCTBa, IPUMEHEHNE);

VMeHue ONIChIBATh KOPPO3HIO METAJIIOB M CIIOCOOBI 3allUTHI OT HEE;

YMeHue TIPOU3BOAUTh XUMUYECKUE pacueTsl o (opMyiiaM U YpaBHEHUSM peaKiiHii;
onucaxue CBOMCTB U ITPAKTUYECKOIO 3HAYEHUS U3YUEHHBIX OPraHNYECKUX BELIECTB;
8binoaHeHue 0003HaYEHHBIX B IPOrpaMMe HKCIIEPUMEHTOB;

cobnodenue paBui 0€30MacHON pabOThl B XUMUYECKOM KaOWHETe.



2. Copaep:xxanue y4eOGHOro nmpeamera
IloBTOpeHue u 06001IeHUE CBeIeHUI M0 Kypcy 8 kiacca

bunapubie coenuuenusi. OKCUIBI COJIC00pa3yIoINe U HECOIEOOpasyIOIIHe.

IManpokcuabl: ocHOBaHUS, aM(DOTEPHBIE THAPOKCUJIBI, KUCIOPOACOACPKAIINE KUCTOTHI.
Cpennue, Kucible, OCHOBHBIE M KOMIUIEKCHBIE COJIH.

Tunsl cBsi3u. Monnsblil Tun cBs3u. KoBaneHTHas noJisipHas U KOBAJECHTHASI HEMOJISIpHAs
CBsI3b. MeTajuinueckas CBs3b

O06o00mIeHne CBeICHUI 0 XUMHUECKUX peakiusax. Kimaccupukanus XUMAYECKUX peaKIiii
10 Pa3JIMYHBIM OCHOBAHUSIM: COCTaBY U YMCITY PEarupyronux U 00pa3yroIuxcs BEIIeCTB,
TerIoBoMy 3G (eKTy, HampaBICHUIO, H3MEHEHHIO CTEIICHEH OKHMCIICHUS DIIEMEHTOB,
00pa3ymIIHuX pearupyroIne BemecTBa, Ga3e, HCIOIb30BAHUIO KaTAIN3aToOPA.

[Ionatne o cxopocTH XHMHYECKOM peakunu. DakTopbl, BIUSAIOMIHKE HA CKOPOCTh
XUMUYECKUX PEAKIMi: TPHUpPOJia PEarupyromux BeIEeCTB, WX KOHIICHTpAIMs, TeMIleparypa,
TIJIOIA/Ib COTPUKOCHOBEHUS, HANMMUKEe KaTanm3aTopa. Karanus.

JdeMoHcTpauuu

e O3HaKoOMIJIEHHE C KOJUICKIIUSIMU METANIOB U HEMETAJIOB.

e O3HaKOMJIEHHE C KOJUICKIIUSIMU OKCUIOB, KUCIIOT U COJICH.

e 3aBHUCHMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPOJIBI PEarupyIOIINX BEIIECTB.

e 3aBHUCHMOCTh CKOPOCTH XHMHUYECKOW pEeaKIUH OT KOHIICHTPAIIUH pPEarupyrommnx

BEIIIECTB.
e 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW peakmuu OT IUIOMAA COTPUKOCHOBEHUS
pearupyromux BEecTB («KUTISITAN CIOW» ).

e 3aBHCHMOCTbH CKOPOCTH XUMHUYECKOHN peakliy OT TEMIEPaTyphl pearupyouux BemecTB.
JlaGopaTopHble ONBITHI
1. B3aumoielicTBMe aMMHuaKka 1 XJIOPOBOJOPO/Ia.
2. Peakuus HeUTpaIu3auu.
3. Habmonenue TemioBoro 3gdexra peakiiuu HeUTpaaInu3aium.
4. B3aumoeiicTBre cepHOM KUCTOTHI ¢ okcuaom meau (II).
5. Pasznosxenue nepokcua BOAOPO/Ia C MOMOIIBIO KaTana3bl KapTodens
6. 3aBUCHMOCTb CKOPOCTH XHMHUYECKOH peakiMy OT MPUPOJbl pPearupyrolinx BEIIeCTB Ha
IpUMepe B3aUMOJIECHCTBUS PACTBOPOB THOCYJIb(haTa HATpUs M Xjopuia Oapus, THOCyIbdaTa
HATPHUSI U COJITHOM KUCIIOTHI.
7. 3aBUCHUMOCTb CKOPOCTH XHMMHMYECKOM peakuuu OT TMPUPOAbl METaUIOB IpU UX
B3aMMOJICCTBHUU C COJITHOM KUCIIOTOM.
8. 3aBUCHUMOCTh CKOPOCTH XUMUYECKOW PEAKIIUU OT MPUPOJIbI KUCIOT MPU B3aUMOJCHCTBUU UX C
KEIIe30M.
9. 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU PEAKIIH OT TeMIIepaTyphI.
10. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU pPEeaKIMy OT KOHIICHTPAIIUH.
11. 3aBUCHUMOCTP CKOPOCTHM XHMMHUYECKOW pEaKIUH OT IUIOMAAH COMPHUKOCHOBEHUS
pearupyroumx BemecTs.
12. 3aBUCHUMOCTb CKOPOCTH XUMUYECKON PEAKIUU OT KaTalau3aTopa.

XMMHYeCKHEe PeaKH B PACTBOPAX JJIEKTPOJIUTOB

[Tonsitne 00 SIEKTPOIUTUYECKON IUCCOIUAIUH. OJIEKTPOIUTHI U HEIIEKTPOIUTHI.
MexaHusM JUcCOLMALMM  BJIEKTPOJIUTOB C  PA3IMYHBIM  XapakTepoMm cBsiu. (CTeneHb
ANEKTPOIUTHYECKON quccoruanuu. CUIbHBIE U CTa0ble AIEKTPOJIUTHI.

OcCHOBHBIE TOJOXKEHHUS TEOPUHU DJICKTPOIUTUYECKON muccorumarmu. Kiaccudukarms
HMOHOB M UX CBOMcTBa. KUCIOTHI, OCHOBAaHUS U COJIM KakK DIEKTPOIUThl. WX Kiaccuduxamus u
JUCCOIMAIHS.

OOmue XUMHYECKHE CBOMCTBA  KHUCIOT: H3MEHEHHE OKpPAacKd HWHIAMKATOPOB,
B3aMMOJICIICTBUE C MeETaUlaMH, OKCHUAAMH M THAPOKCHUIAMU METAUIOB M  COJISIMU.
MounekynspHbie U HOHHBIE (TTOJHBIE W COKPAIEHHBIC) YPABHEHHSI pEaKIIUi.



XUMHUYECKUN CMBICI COKPAIIEHHBIX YPABHEHUW. YCIOBUSA IPOTEKAHUS PEAKUUNA MEXKIY
AJIEKTPOJIUTAMHU JI0 KOHIIA. Psii aKTHBHOCTH METAILIOB.

OO0mue XUMUYECKHEe CBOWCTBA INEJIOYEH: B3aUMOJCHCTBUE C KHCIOTaMU, OKCHIAMU
HeMeTaiyioB, coiisiMd. OOmMe XWMHYECKHE CBOMCTBA HEPACTBOPHMBIX  OCHOBAHUIA:
B3aMMO/ICICTBUE C KUCIOTaMU, Pa3JI0OKEHUE MPU HATPEBAHUU.

OO0mue XUMHUYECKHE CBOMCTBA CpPEIHUX COJICH: B3aUMOJCUCTBHE C KHUCJIOTAMH,
eJI04YaMu, COJISIMUA U MeTaJIaMu. B3anMo1eliCTBUE KUCIBIX COJIEN CO IIEI0YaAMH.

I'unponus, kak 0OMEHHOE B3aMMOJIEHCTBUE COJIEH ¢ BOAOW. I'Maposn3 coM CUIIBHOTO
OCHOBaHUS U c1ab0i KUCIOTHL. ['Maposin3 cosiu ¢1aboro OCHOBaHUS U CUIIbHOM KucioThl. [1Ikana
pH.

CBoiiCTBa KHUCIIOT, OCHOBAHUW, OKCUJOB U COJIEH B CBETE TEOPHUH DJIEKTPOJIHUTHUECKOU
JTUCCOITUAIIMN U OKUCITUTEIIBHO -BOCCTAHOBUTEIBHBIX PEAKITUH.

JdemoHcTpaumnu.
e HcmbITanue BEMIECTB U X PACTBOPOB HA JIEKTPOTIPOBOTHOCTD.
e 3aBUCHUMOCTbH AIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPAIUH.
e JIBWKEHUE OKPAIICHHBIX HOHOB B JICKTPUYECKOM TIOJIE.
e OmnpeneneHne xapakTepa cpebl B paCTBOPaAx COJICH.
JlaGopaTopHble ONBITHI.
13. Iucconuanus caadbIX 3JIEKTPOJIMTOB Ha IPUMEPE YKCYCHOM KUCIIOTHI.
14. I3MeHeHne OKpacKu HHANKATOPOB B KUCIOTHOM Cpejie.
15.Peaknus HeWTpanu3auuy pacTBOPA MENOYN PA3TUYHBIMHA KUCIOTAMHU.
16. I[Monyuenune runpokrcuaa meau (I1) u ero B3anMoaeicTBHE C pa3TMYHBIMUA KHCIOTaMHU.
17. B3aumoeiicTBrue CUIBHBIX KUCIOT ¢ okcuaoM meau (I1).
18. B3aumoelicTBre KUCIOT C METAJUIAMU.
19. KauectBeHHas peakiiys Ha KapOOHAT-HOH.
20. ITosryueHue CTyHs KPEMHUEBON KUCIIOTHI.
21. KadecTBeHHast peakius Ha XJIOPHUI- WU CyIb(aT-uOHBI
22. I3MeHeHHne OKpacKu MHIUKATOPOB B IIEJIOYHOMN Cpeie.
23. B3auMoIeliCTBUE LIET0YEH C YIIIEKUCIIBIM Ta30M.
24. KauecTBeHHas peakiys Ha KaTHOH aMMOHHSL.
25. Ionydyenue ruapokcuaa meau (I1) u ero paznoxenue.
26. BzaumoelictBre kKapOOHATOB C KUCIOTAMH.
27. lonydyenue ruapokcua sxenesa (I1I).
28. B3zaumoeiictBue xkenesa ¢ pactBopoM cyiabdara meau (1)
IIpakTHyeckue padoTbl
1. Pemrenue skcniepuMEHTANIBHBIX 3a7a4 110 TeME «JIEKTPOJIUTUYECKAs TUCCOUALUS»
HemeTa/uibl M MX cOeTUHEHUSA

CrpoeHue aTOMOB HEMETAUIOB U uX mosoxenue B [lepuommueckoit cucteme. Psn
aneKTpooTpularensHocTi. Kpucramnmndyeckue peméTkd HEMETalIoB — MPOCTHIX BEIECTB.
Annotponus u e€ npuuuHbl. Pu3nyeckue cBocTBa HeMeTauoB. O0IMe XUMHYECKe CBONCTBA
HEMETAJIJIOB:

OKUCIIUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

lasnorensl, cTpoeHue HUX aToMOB M MoJIeKyld. DPU3MUYECKME U XUMHYECKHE CBOWCTBA
rajioreHoB. 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB T'aJIOT€HOB B 3aBUCUMOCTH OT MX IMOJIOKEHUS
B Ilepmoanueckoit cucreme. HaxoxaeHue rajloreHoB B MPUPOJE U HX MOJIyYEHHUE.
buonornueckoe 3HaueHUE U IPUMEHEHUE TaJIOTE€HOB.

l'asoreHOBOIOPO/IBI M COOTBETCTBYIOLIME UM KHUCIOTBI: IUIAaBUKOBas, COJIsIHas,
OpoMOBOJIOpOIHAsI, MOAOBOAOpoaHas. ['amoreHuapl. KauecTBeHHBIE peaklMM HA TaJOTEHU-
noHbl. [IpuMeHeHne coeIMHEHNI TaIOTEHOB U UX OMOJIOTUYECKas POJIb.

Oo6mas xapakrtepuctuka srneMeHTOB VIA-rpymmbel. Cepa B mpupojae U e€ MONydeHHeE.
AnnoTpornHble Moau(UKAIMK Ccepbl U WX CBONCTBA. XHMHUYECKHE CBOWCTBA cepbl U €€
MIPUMEHEHUE.



CepoBoiopoa: CTpOEHHE MOJEKYNbl, (pU3nyYecKre M XUMUYECKHE CBOMCTBA, MOIyYeHHE U
sraueHue. CepoBogopoanas kucinota. Cynbduasl u ux 3HaueHue. JIroMuHODOPEI.

Oxcun cepri(1V), cepHuctas KUcnoTa, cyabpuTsl. KauecTtBeHHas peakiys Ha Cylb()UT-HOH.

Oxcun cepri( VI), cepHas kuciota, cynbdarsl. Kpucrammoruaparsl.

CepHast KHCIIOTa - CWIBHBIA 3MeKTponuT. CBoiicTBa pa30aBICHHON CEPHOW KHUCIIOTHI, Kak
TUMWYHOW KHUCIIOTHI: B3aUMOJEMCTBHE C METajulaMU, OCHOBHBIMU M aM(OTEPHBIMU OKCUAAMH,
OCHOBAHMSAMHU M aM(OTEPHBIMU THAPOKCHIAMH, cOJsIMU. KauecTBeHHas peakiusi Ha Cyiabdar-
HOH.

OO6mrast xapakTepUCTUKA 3IeMEHTOB VA-Tpynnbl. A30T, CTPOEHHUE €ro aToMa U MOJICKYJIBI.
duznyeckue MU XUMHUYECKHUE CBOWCTBA M NPUMEHEHUE a30Ta. A30T B MPUPOJE U €ro
OHMOJIOTHYeCKast POJIb.

AMMUak, CTpo€HHE MOJIEKYNbl U (U3MUYECKHe CBOMCTBA. AMMUAuHas BOJA,, HAIIaTbIPHBIN
CIUPT, TUAPAT aMMHUaka. JIOHOPHO - aKLENTOPHBIA MEXaHU3M 00pa30BaHMsI KaTHOHA aMMOHUSI.
BoccranoBurensHble cBoiicTBa aMmuaka. Conu aMMOHHMS M MX npuMeHeHue. KauecTBeHHas
peaxiusi Ha KAaTHOH aMMOHHS.

Oxcupl a3oTa: HecojeoOpas3yrolue U KUCIOTHbIE. A30THCTask KUCIOTa U HUTPUTHI. A30THas
KHCJIOTA, €€ TIoJydeHue U cBoricTBa. Hurpartsl.

®docdop, crpoenue aroma u amorponus. Dochuasl. Dochun. Oxcua dochopa(V) u
oprodochopnas kucnora. Pocdatel. DochopHbie ynodpenus. MHCEKTULIHIBI.

OO6mras xapakTepucThka 351eMeHTOB [V A-Tpymimbl: 0COOEHHOCTH CTPOEHHSI aTOMOB, IIPOCTHIX
BEIIECTB U COEIMHEHUH B 3aBUCUMOCTHU OT MOJIOKEHUs 3reMeHToB B [leproanueckoii cucreme.
Yrnepon. AmnotpomnHble MoauduUKanuu: anMas, rpadut. AMopdHBIA yriepoa: caxa,
aKTUBHUPOBAHHBIN Yroib. AzcopOuus. Xumudeckue cBoiictBa yriepona. Kokcoxummueckoe
MIPOM3BOJICTBO U ero nmpoaykuus. Kapous.

Oxkcun yrinepoaa(Il): crpoenne Mosekyibl, moaydeHue u ero cBoictsa. Okcup yriepona(lV):
CTPOEHHUE MOJIEKYJIbI, TOJYYEHHE U €r0 CBOMCTBA. YTOJbHAsA KUca0Ta. CONM YyroJIbHOM KHCIIOTHI:
KapOOHaThI U THIPOKapOOHaThl. TexHUYecKas ¥ MUIeBas CoJa.

Opranuueckasi XuMusi. Y TJIEBOAOPOIBL..

Mertan, 3TaH U IpoMaH Kak MpefeibHble (HaChIEHHBIE) YIIIeBOIOPOAbl. DTHIIEH U alleTHIIEH,
KaK HempeAenabHble (HEHACBINIEHHbIE) YrIeBoAOopoabl. CTpyKTypHble (GOPMYIBl BEIIECTB.
l'openne  yrmeBomoponoB. Peakuuum — neruapupoBaHus — MOpPEAeNbHBIX — YIJIEBOJOPOIOB.
KauecTBeHHbIE peakiny Ha HEMpeIeIbHbIE COCTUHEHHUS.

CrnupTbl. DTHIOBBIA CHOUPT, €0 MNOJydeHHE, IPUMEHEHHE M (PU3HOJIOrHYecKoe JeHCTBUE.
TpéxaroMuslif ciupt rauuepuH. KadecTBeHHas peakiiys HA MHOTOQTOMHBIE CIIUPTHI. YKCycHast
KHCJIOTA - TIPEJCTaBUTEINb Kacca KapOOHOBBIX KUCIOT.

Kpemuuii, crpoenue ero aroma u cBoictBa. Kpemuuii B mpupone. CUnuMuuasl U CHIIAH.
Oxkcun kpemansa(IV). KpemuaneBas kuciora v €€ COH.

[IpousBojcTBO cTekina U meMeHTa. lIpoAyKius CHUIMKATHONW MPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKka, papdop, pasuc. Onrtudeckoe BOJIOKHO.

Hemerannet B mpupoge. PpakiMoOHHAs MEPErOHKAa >KUIKOTO BO3JyXa Kak crocod
MOJIyUeHUsl KHUCIOpoJa, a3oTa, aproHa. I[lomyuenme ¢docdopa, kpemHus, xiopa, Hoja.
DNEKTPOIN3 PaCTBOPOB.

[TomydeHne cepHOM KHUCIOTBI: CBIPHE, XUMHU3M, TEXHOJOIMYECKas CXeMma, METOJ
KHUIIAIIETO CJ0s, MPUHIHUIBI TenI000MeHa, MPOTUBOTOKA U HUpKysuu. Oneym. IIpousBoacTso
aMMMaKa: ChIpbE, XMMHU3M, TEXHOJIOTMUYECKasl CXeMa.

JdeMoHcTpanuu

o Komekuus HeMeTaI0B.

e Mojenu KpUCTAIIMYECKUX PEIETOK HEMETAIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHIUIBI €r0 PabOTHI
I'opeHne HeMeTaIoB - MPOCTHIX BEIIECTB: cephl, pocopa, IPEeBECHOTO YTIIs.
OO6pa3s1bl TaJIOreHoB - MPOCTHIX BEIIECTB.
e  BzamMmopelicTBHE TaJIOTEHOB € METAJIJIAMHU.



e  BriTecnenue xmopa O6poMOM HIIM HOJA U3 PACTBOPOB UX COJICH

o  Kosnexnus npupoHbIX COEAUHEHNH XJI0pa.

e BzaumopeicTBue ceprl ¢ METAINIAMM.

o ['opeHue cepsl B KHUCIOPOE

e Komnexmnus cynbhuaHbIX py/I.

o KauecTBeHHas peakius Ha Cyab(uI-MOH

e OOeciBeurBaHNE OKPAIICHHBIX TKAHEH U LIBETOB CEPHUCTBIM I'a30M.

o B3saumopelicTBHuE KOHLIEHTPUPOBAHHONW CEPHOM KUCIIOTHI C MEBIO.

e OOyriMBaHUe OPraHUYECKHUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTON

e Jlnarpamma «CocTaB BO3ayXa».

e Buneodparments! u cnaiasl «IItuubn 6azapbi».

e Ilonydenue, coOupaHue U pacro3HaBaHUE aMMHaKa.

e Pa3znoxeHue GMXpomMaT aMMOHHS.

o B3saumopelicTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJIBIO.

o - J'opeHue 4€pHOro nopoxa.

o Pa3znoxenue HUTpaTa Kajlusi ¥ TOPEHUE IPEBECHOTO yroJibka B HEM

e - OOpa31sl MPUPOIHBIX CoOeMHEHHH docdopa.

e Topenue pochopa Ha BO3yxe U B KUCIOPOJIE.

e [lomydenne 6enoro dochopa u UCTIBITAHNE €TO CBOMCTB

o Komnexus «O6pa3ibl IpUPOIHBIX COSAMHEHUN yTaepoaa»

o [Iloprper H./[.3enmmuckoro. Ilormomenne akTHBUPOBAHHBIM YIVIEM PacTBOPEHHBIX
BEILECTB WJIN T'a30B.

e  YCTpOWCTBO MPOTHUBOTA3A.

e Mogenu MoJIeKyll MeTaHa, dTaHa, STUJICHA U allcTHIICHA.

e BzaumoaeiicTBue dTHIIEHA ¢ OPOMHOM BOJIOW M paCTBOPOM IEpMaHTaHATa KaJIusl.

e OO0mme XUMHUUECKHE CBOMCTBA KUCIOT HAa MPUMEPE YKCYCHON KHUCIIOTHI.

o KauyecTBeHHas peakuyusi Ha MHOTOATOMHBIE CIIMPTBHI.

o Komnexuus «O0pa3ubl IpUPOAHBIX COSANHEHUH KPEMHUS».

o Koumekuus cTexia, KepaMHMKH, LIEMEHTa U U3ACIUN U3 HUX.

o Koumekuus npoayKUuy CHIIMKaTHON IPOMBINUIEHHOCTH.

o Buneodparmentst u cnaiiabl «[Ipou3BoICTBO CTEKIIA U LIEMEHTA .

o Koumexkuus «IIpupoansie COeqMHEHNS] HEMETAIIOB)Y .

o Buneodparmentst u crnaiiapl «@pakIMOHHas IEPErOHKA )KHUJIKOTO BO3TyXa»

e Buneodparmentst u cnaiinel  «llomydeHue Bomoposaa, KUCIOpoJa U TaJOreHOB
IEKTPOIUTUYECKUM CIIOCOOOM.
e Mogenu annapaToB 71 IPOU3BOACTBA CEPHOMN KUCIIOTHI.
e Mogenp KUIIAIIETO CIIOS.
e Mogenb KOJOHHBI CHHTE3a aMMHAaKa.
e Buneodparmentst u cnaitnel «IIpon3BoacTBo cepHoil kuciaoTs». " BuneodparMeHTs 1
crnaipl «IIpon3BoaCTBO aMMUaKay.
o Koumneknus «CpIpb€ ISl IOTY4EHHS CEPHON KUCTIOTBD.
JlabopaTopHbIe ONBITHI
29. Pacno3HaBaHue rajJoreHua-HoHOB.
30. KauecTBeHHBIE peaklluu Ha CyIb(aT-HOHBI.
31. KayecTBeHHas peakius Ha KaTHOH aMMOHUS.
32. XuMHn4eckre CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIMTA.
33. KauectBeHHbIe peakuuu Ha pochar-uoH.
34. Ilomy4yeHue u CBOMCTBA YTOJIbHON KUCIIOTHI.



35. KauecTBeHHas peakius Ha KapOOHAT-HOH.
36. IIponyckaHue yrieKuciioro ra3a 4epe3 pacTBOp CHUJIMKaTa HaTpHsL.

IIpakTHYeckne padoThI
2. NI3yueHue CBONCTB COJITHOM KMCIIOTHI.
3. U3ydeHue CBOMCTB CEpHOM KUCIIOTHI.
4. TlonydyeHue aMMuaKa U U3y4eHUE €ro CBONCTB.
5. Ilosmyuenue yriekuciioro ra3a u u3yueHue ero cBoicTB. KauecTBeHHast peakius Ha KapOoHaT-
HOH.
MeTaibl M UX COeIMHEHUS

[Tonoxxenne MeramioB B Ilepuogudeckoil cuCTeMe€ XUMHYECKHX 3i1eMeHTOB A. H.
MenneneeBa, cTpoeHHE UX aTOMOB M KpHUCTaUIOB. Meramindeckas CBSI3b U MeETaJUIMYECcKas
KpucTaymmueckas pemérka. dusnueckre CBOWCTBA METAUIOB: 3JIEKTPO- U TEIUIONPOBOJIHOCTD,
OTpaxkarolasi CloCOOHOCTh, MIIACTUYHOCTb. CIlJIaBbl UEPHBIE U LIBETHBIE.

Meramipl Kak ~ BOCCTAaHOBUTENH.  DJIEKTPOXUMUYECKUM Pl  HaIpsHKEHUH.
B3anmMoielicTBre METANIJIOB C HEMETAJIJIaMHU, OKCUIAMH, KAUCJIOTaMH, COISIMU. AJTFOMUHOTEPMHUS.

OO6mrast xapaktepucTuka 3yeMeHTOB [A-rpymmbl OKCHIBI M THIAPOKCHIBI IIETOYHBIX
METaJJIOB, UX IOJIyY€HHUE, CBOMCTBA, MpUMEHeHHe. BakHelne coy meaoyHbIX METaUIOB, UX
3HAYEHHE B )KMBOW U HEXKWBOU TIPUPOJIC U B )KU3HU YEIIOBEKA.

O6mass  xapaktepuctuka oaneMeHToB  [[A-rpynner  Okcuasl W THIPOKCHIBI
HIEJI0YHO3EMEIIBHBIX METAJJIOB, MX IOJY4YE€HHE, CBOMCTBA, NpHUMEHEHWe. Baxnenmmue coiau
MIEJTOYHO3EMENTbHBIX METAJIOB, WX 3HAUYCHHWE B JKMBOM W HEXWBOW TPHUPOJAE W B JKHU3HU
yenoBeka. KapOoHaThl U ruApoKapOOHAThI KaIbIIHs.

Kéctkocth BOABI: BpeMeHHass W mocTOosiHHAsS. CrocoObl ycTpaHEHUsS BPEMEHHOM
xéctkocTtr. CiocoObl yCTpaHEHUS MOCTOSHHOM KECTKOCTH. IOHUTHI.

CoenuHeHus amlOMHHHUS B TIpHpoje. XUMHUYECKHE CBOWCTBa amtoMuHHSA. OCOOEHHOCTH
OKCHJIa ¥ THAPOKCUAA AITIOMHUHUS Kak aM(OTEpHBIX coeqMHEHNH. BaxkHeue conu artoMUHUS
(xmopun, cyasdar).

OcobGenHocTH cTpoeHHUsT aToma Jkenesa. JKene3o B nmpupojae. Baxkueimue pysl sxenesa.
Oxcunpl u ruapokcuabl xene3a(ll) u xenesa(Ill). Comu xeneza(ll) u xenesa(Ill). O6HapyxeHue
MOHOB KaTHOHOB K€JIe3a B PaCTBOpE. 3HAUEHHE COCAMHEHUH XKee3a.

Koppo3uss xumuueckass W 3JEKTPOXMMHYECKAs. 3alllUTa METAIOB OT KOPPO3HUH.
Mertamisl B mpUpoje: B CBOOOJHOM BHUAE M B BHAe coeAuHeHuil. [loHsATHE O MeTayuTypruu.
Uépnas u usetHas metautyprus. [lupomeramiyprus, ruipoMeTauTyprus, 3JeKTPOMETaTyprus.
Jlomennsrii nmporecc. [lepepaboTka 4yryHa B cTajib. DJIEKTPOJIM3 PACILIABOB.

JdeMoHcTpanun
BzaumoperictBrue HATpUsI, TUTUS U KAIBIUS C BOJIOM.

o [opeHue HaTpus, MarHus U kenes3a B KUCIOPOJE.

e Bcnbimka TepMUTHON CMECH.

e BzanMmopelicTBHE CMECH MOPOLIKOB CEPHI U JKeJle3a, IUHKA U CEPBL.

e BzanmopelicTBHE alIOMUHMSA C KMCIOTAMH, IIE€JI0YaMH U BOJOH.

o B3saumogeiicTBue xkene3a U MEAU C XJIOPOM.

o BsaumogelictBue MeIu ¢ KOHLCHTPUPOBAHHON CEPHOM KUCIOTOM U a30THOM KHUCIOTOU
(pa3z6aBiieHHON M KOHIIECHTPUPOBAHHOMN).

o Okxpacka ImIaMeHu COEAMHEHHUSIMU LIEIOYHBIX METAIIIOB.

o Okxpacka nuaMeHu COEAMHEHNUAMH MIETOYHO3EMENBHBIX METAJIJIOB .

o ['ameHue u3BeCTH BOAOU.

o [lomydenue xECTKOM BOJABI B3aUMOIECHCTBUEM YIVIEKUCIIOTO C U3BECTKOBOU BOJIOM.

e YcTpaHeHHE BpeMEHHOH KECTKOCTH KUITSTYUEHHEM U T0OABKOM COJIBL.

e YcTpaHeHHE TOCTOSHHOU )KECTKOCTH 100ABKON COIBI.

e VoHWTHI U NpUHIMI UX AEHCTBUS (BUICO(PPArMEHT).



Koutekuust npupoHbIX COEAMHEHUN ATTFOMUHUSL.

BuneodparmenTs! u cnaiiapl «OKCH]T ATFOMUHUS U €70 MOAU(DUKAIIAI.

[Tonmyuenue ampoTepHOTO TUAPOKCUIA ATIOMUHUS U UCCIIEIOBAHNE €TO CBOWCTB.

o  Komnekuus «XMMUYECKUE UCTOYHUKH TOKAY.

e Pe3ynbTaThl JIMTEIBHOTO SKCIIEPUMEHTA 110 U3YYCHUIO KOPPO3UM CTAIbHBIX U3JIEIUI B
3aBHCUMOCTH OT YCJIOBUH ITPOLIECCOB.

e Boccranosnenue meau u3 okcuaa meau (11) Bogopoaom.

e Buneodparmentst u cnaiinpl «[Ipou3BOICTBO UyryHa U CTATH».
e Buneodparmentst u cnaiiapl «3aenus U3 yyryHa u CTaim.
e Buneodparmentst u cnaiinpl « Ipou3BOICTBO aTFOMUHUSY.

JlabopaTopHble ONbITHI

37. B3aumogeiictBue xenesa ¢ pactBopoM cyibdparta meau(ll).

38. [lomydeHre n3BECTKOBOM BOJIBI U OTIBITHI C HEH.

39. Ilonyuyenue ruapokcuaos xenesa (11) u (III).

40.KauecTBeHHBIE peaKIIUU HAa KATHOHBI KeJe3a.

IIpakTnueckune padoTsl

6. [losyueHue xecTKON BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

7. Perienuie skcriepuMEHTANBHBIX 334a4 10 TeMe «MeTaibly.

XuMHS M OKpYKaIOLIAas cpeaa

Crpoenue 3emnu: SApo, MaHTHsL, 3eMHasi KOpa, X XUMHUYecKui coctaB. Jlutocdepa u eé
XuMudeckuid cocrtaB. MuHepansl. Pyasl. Ocanouneie noponsl. [lone3Hble HcKomaemsle.
XuMuyeckuil coctaB ruipochepbl. XMMUYECKHUH COCTaB aTMOCHEPHI.

HcTouyHnkr XUMHYECKOTO 3arps3HEHUs OKpyKaromiedl cpeapl. [ o0anbHBIE SKOJIOTHYECKUE
IpoOJeMbl UYeJIOBEYECTBA: MAPHUKOBBIA 3((EKT, KHUCIOTHBIE [OXKAHW, O30HOBBIE JIBIPHI.
MexayHapoHOE COTPYJHMUYECTBO B OOJACTH OXpaHbl OKpYXarolled cpeabl OT XMMHYECKOTro
3arpsi3HEHUs. «3eJIE€Has XUMUS».
JdemoHcTpauuu

e Buneodparmentst u cnaiinbl «CtpoeHne 3eMiu 1 €€ XUuMU4decKuid coctaby. " Kosutekmus

MHUHEPAJIOB ¥ TOPHBIX IOPOJI.

o Komnekuus «Pyasl MeTanaoBy.

o Buneodparments! u cnaiiapl «I ' o6anbHble 3KOJI0IHYECKHE TPOOIEMBI UETOBEUECTBAY.
JlaGopaTopHble ONBITHI
41. 3y4yeHue rpaHura.
42. VI3yyeHue MapKupOBOK Pa3IMUYHbIX BUJIOB IIPOMBIIIICHHBIX U IIPOJJOBOJILCTBEHHBIX TOBAPOB

O0001meHne 3HAHUI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.

CrpoeHne atoMa B COOTBETCTBUM C IOJOKCHHMEM XUMHYECKOIO JJIEMEHTa B
Ilepuomuueckoir cucreme. CTpoeHue BeEIECTBA: XUMHUYECKass CBSI3b M KPUCTAUIMYECKHE
peméTky. 3aBUCHUMOCTb CBOMCTB 0OOpa30OBAHHBIX 3JEMEHTaMH IPOCTHIX BELIECTB (METaJlIOB,
HEMETaJJIoB, OJIarOpoJHBIX ra3oB) OT IOJOXEHUs »jaeMeHToB B Ilepuoandeckoit cucreme.
Tunonorus HeopraHM4YeCKUX BEUIECTB, IEJICHUE UX Ha Kiacchl ¥ rpynnsl. [IpencraBureny.

[Ipu3Haky ¥ ycaoBUS NPOTEKAHUS XMMHUYECKUX peakuui. TUMOIorus XMMHYECKUX peaKui
[0 Pa3IMYHBIM OCHOBaHMSM. Peakuuu moHHOro oO6meHa. OKHCIUTENbHO-BOCCTAHOBHUTEIbHbIE
peaxkuuu.

XVWMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB. XapaKTepHbIE XMUMHYECKHE CBOMHCTBA
coJIe00pa3yoIX OKCUIOB, THAPOKCUIOB (OCHOBAHHMM, KUCIOT U aM(OTEpHBIX THIPOKCHJIOB),
coJIe.



3. Temaruueckoe IJIAaHUPOBAaHUE

Ne ypoka

n/n

B TEME

Pa3pnen. Tema ypoka.

§ yueOHuKa

IloBTOpEHUE M

0000111eHMe cBeleHuil o Kypcy 8 kiacca. Xumnueckue peakuuu (6 1)

1. 1 Knaccugukanus HeopraHM4eCKuX BEIIECTB U UX 81
HOMEHKJIaTypa. TUIbl XUMUYECKOU CBS3U
Nucrpykrax no Th
2 2 Knaccugukamms XuMHIECKUX peaknii 1o pa3IudHbiM | 82
OCHOBAHHSIM
3 3 Knaccugukamus XuMHIECKUX peaknii 1o pa3IundHbiM | 82
OCHOBAHHSIM
4 4 [TonsiTne o ckopocTn xumMudeckoi peakuuu. Karamms | 83
5 5 [TonsiTne 0 ckopocTH XuMHYecKor peaknnu. Karamms | 83
XHuMHYeCKHE peakuuu B pacreopax (9 1)
6 1 DNEKTPOTUTHICCKAST TUCCOITUAITUS 84
7 2 OCHOBHBIE TIOJIOKEHUS TEOPUHN NIEKTPOJIUTUIECKON 85
JICCOTMAIIAN
8 3 XHWMHYECKHE CBOMCTBA KUCJIOT KaK DJIEKTPOJIUTOB 86
9 4 XHMMHYECKHE CBOMCTBA KHCIIOT KaK 3JEKTPOJIMTOB 86
10 5 XUMHUYECKUE CBOMCTBA OCHOBAHHH KaK JIEKTPOJIUTOB | 87
11 6 XHMMHUYECKUE CBOMCTBA COJIEN KaK AJIEKTPOJIUTOB 88
12 7 [TonsiTie o rugponnse coseit 89
13 8 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUH 10 TEME 81-9
«XVMHUYECKUE PEAKIIMH B PACTBOPAX IEKTPOIUTOBY
14 9 KontponbHas padorta Ne 1 o teme « XuMHUUYECKHE
peakiuu B pacTBOPAx JIEKTPOIUTOBY
Hemeranbl U ux coequnenus (21 4)
15 1 OO611as1 XapaKTepUCTUKA HEMETAILJIOB 810
16 2 Oomas xapaktepuctuka HemetauioB VIIA — rpynmer | §11
— rajoreHoB. Mucrpykrax no Th
17 3 CoenuHeHHs raioreHoB 812
18 4 OO6mas xapaktepuctuka 3nemMeHToB VIA- rpymnmnsr — 813
xanpKkoreHoB. Cepa
19 5 CepoBo1opoa U CyIb(HIBI 814
HNucrpykrax no Th
20 6 Kucnoponssie coelMHEHNs cepbl 815
21 7 OO11ast XxapakKTepUCTHUKA AIEMEHTOB VA —TpyIIIBL. 816
Azor
22 8 Ammuak. Conu aMMOHUS 817
23 9 Kucnoposassle coeqHeHNs a30Ta 818
24 10 Kucnopoassle coeqHeHns a30Ta 818
25 11 docdop u ero coeAMHEHUs 819
26 12 OOm1ast xapakTepucTuka 3eMeHToB |V A- rpynmsl. 820
Yraepon
27 13 Kucnoponssie coenuHenus yriepoaa 8§21
28 14 Yrnesogopoasl. MucTpykTaxk no Th 8§22
29 15 Kucnopoacoaepxaiiue opraHiyeCKue COeIMHEHMSI 823




30 16 Kpemuuii u ero coeyuHeHus 824
31 17 CunukaTHasi IPOMBIIIEHHOCTb 825
32 18 [ToyueHnue HEMETAIIOB 826
33 19 [Nomy4yeHne Ba)XHEHIINX XUMHYECKUX COSANHEHHH 827

HEMETaJJIOB
34 20 O6obOmenne W cucremaru3anus 3HaHWA 1o Teme | §10-27

«Hemetamisl 1 X COCTMHEHUSD)

WNucrpykrax no Th
35 21 KonTtponeHast pabora Ne 2 o teme «Hemeramisl u ux

COCJTMHEHUS

MeTtayibl ¥ ux coequHenus: (14 v)

36 1 OO01mmas XapakTepUCTHKA METaNIOB 828
37 2 XVMHUYECKUE CBOMCTBA METAJIIOB 829
38 3 OO0mmas XxapakTepuCcTHKA IEeMEHTOB | A-Tpymis 830
39 4 OOm1ast xapakTepucTrKa 1eMeHToB | A-rpymisr 830
40 5 O6mast xapakTepucTuka neMeHToB || A-rpynms 831
41 6 ’KecTkocTh BOJIBI M CLIOCOOBI €€ YCTPaHEHUS 832
42 7 AJIFOMUHHAN ¥ €TO COEIMHEHUS 833
43 8 XKerneso u ero coeuHeHMs 834
44 9 XKerneso u ero coerHEHMs 834
45 10 Kopposust meTauioB W crmocoObl 3amuThl OT Hee. | 835

Nuctpykrax no Th
46 11 Mertamnsl B npupojie. [Tonsitue o Metamnypruu 836
47 12 Mertamisl B npupojie. [Tonsitue o Meramnypruu 836
48 13 O06006111eH1Ee 3HAaHUN 0 TeMe «MeTallIbD) 8§28-36
49 14 KonTtponbaas padoTta Ne 3 o reme «MeTasbny

JlaGopaTopHblii npakTUKyM (7 4)

50 1 [Tpaktuueckast padota Ne 1 Pemenue

MAKCIIEPUMEHTAIBHBIX 3a/1a4 [10 TeMe

«DNEKTPOJINTUYECKAS TUCCOITUATIHSTY

Huctpykrax no Th
51 2 [TpakTuueckas padota Ne 2. M3ydeHune cBOMCTB

COJISTHOW KUCIIOTBI

Huctpykrax no Th
52 3 [IpakTuueckas paborta Ne 3. M3yueHue cCBOHCTB

CEpPHOM KHUCITIOTHI

HNucrpykrax no Th
53 4 [Ipaktuueckas pabota Ne 4. [Tonyuenue ammuaka u

U3yUYCHHE €r0 CBONCTB

HNuctpykrax no Th
54 5 IIpaktuyeckas padota Ne 5. [TomydyeHue yriaekuciaoro

ra3a 1 U3y4eHue ero CBOMCTB

HNucrpykrax o Th
55 6 [Ipaktuyeckas padora Ne 6. XKecTkocTb BOABI U

CrocoOBbl ee yCTpaHeHus

HNucrpykrax o Th
56 7 IIpaktuyeckas padora Ne 7. Pemenue

HKCIIEPUMEHTAIbHBIX 33a4 10 TeMe «MeTasibl»

HNucrpykrax o Th

XuMHA M OKpYKawmas cpeaa (2 4)

57 |1 | Xumudeckuii cocTas MIaHeTh 3emis | 8§37




HNucrpykrax no Th

58 2 OxpaHa OKpyKaroIiel cpebl 0T XUMUYECKOTO 838

3arps3HEeHUs

O0001eHNe 3HAHMIT 0 XMMHH 32 KYPC OCHOBHOM IIKOJbI. (8 1)

59 1 Bemecrna 839
60 2 XVWMUYECKUE PEaKIIUU 840
61 3 OCHOBBI HEOPraHUYECKON XUMUU 841
62 4 O0600m1IeHre U cucTeMaTU3aIus 3HAaHUH, TOJTyYeHHBIX

B Kypce xumuu 8-9 kiacca.
63 5 KoHuTponsHas padora Ne 4
64 6 AHanu3 BBINOJIHEHNS KOHTPOJIbHON pabOThI.
65 7 [ToyBeneHne UTOTOB roja
66 8 3amaHus Ha JIETO
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