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IosicHuTebHAsA 3anMcKa K padoyeil y4eOHOI mporpamMmme

Pabouas mporpamMMa cocTaBieHa B COOTBETCTBHHM C TpeOoBaHusMH DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJApTa OCHOBHOTO OOIIEro 0Opa3oBaHMsI BTOPOTO
noxoJjeHus, [IpumepHOl mporpaMMbl OCHOBHOTO 00IIero oOopa3oBaHus M0 XUMHUH U aBTOPCKOM
[MporpamMmbl kKypca xumuu miis 8-9 kiaccoB 001e00pa3oBaTEeNbHBIX yUIpexacHUA (0a30BbIit
ypoBens) O.C. T'abpuensna (2012ronma). Hacrosiimasi mporpamma y4uThIBa€T PEKOMEHIAIUU
[IpuMepHOi MporpaMMbl 110 XMMUU JUIsI OCHOBHOM IIIKOJIBI.

Lenb: dopMupoBaHre y ydammxcs 0OmEydeOHbIX YMEHHI W HABBIKOB, YHUBEPCATBHBIX
CTIOCO0OB JIESTETHHOCTH U KITFOUEBBIX KOMITETCHIIUH.

Lenu:

®opMuUpOBaHHUeE Y YUaLIUXCS L[ETOCTHON €CTeCTBEHHOHAayYHO KapTUHbBI MHpA.

Pa3BuTne 1O3HaBaTENbHBIX  HHTEPECOB, HUHTEJUIEKTYalIbHBIX U  TBOPYECKHX
CIIOCOOHOCTEH ywalmMxcsi B NpOLECCe H3y4YeHHUs XHMHUYECKOM Haykh M €€ BKJIaJa B
COBPEMEHHBIM Hay4yHO-TEXHUYECKUH Tmporpecc; (HOpMHUpPOBaHME BAXKHEHIIMX JIOTHYECKUX
omnepanuil MbIIJIEHUs (aHaIu3, CUHTE3, OOOOIIEHHE, KOHKpETH3alusi, CpaBHEHHE U Jp.) B
MPOLECCE MO3HAHUS CUCTEMbl BaXKHEWIINX MOHSATUH, 3aKOHOB M TEOPUW O COCTaBE, CTPOCHUH,
CBOMCTBaxX M NPUMEHEHUN XUMUYECKHUX BEIIECTB.

Bocnnranue yoe:xIeHHOCTH B TOM, YTO IPUMEHEHHUE MOJIyY€HHBIX 3HAHUNA U YMEHHH 1O
XUMUHU SIBIIIETCA OOBEKTHUBHON HEOOXOIMMOCTBIO JJIsi 0€30macHOil paboOThI C BEMIECTBAMH W
MaTepuagamu B ObITY M Ha IPOU3BO/ICTBE.

IIpoekTUupoBaHMe M peaJu3auMsl BBIIYCKHUKAMH OCHOBHOM IIKOJIBI  JIMYHOM
00pa3oBaTeIbHONM TpPAaeKTOpUHU: BBIOOp Tipodwiis O0OydeHUsT B CTaplied IIKOJe WU
pohecCHOHAITBHOTO 00Pa30BaATEIBLHOTO YUPEIKICHHUS.

OBaanenue KJII0YeBbIMH KOMITETEHIUSIMU : y4eOHO-TI03HABATEIbHBIMH,
MH(OPMALMOHHBIMH, LICHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMHU.

IlnannpyemMble pe3y/ibTaThl OCBOCHHUSI Y4eOHOI0 MpeaMera

IIpenMeTHBIE pe3yibTaThl

[To 3aBepuieHHIO0 Kypca XMMHH Ha 3Tane OCHOBHOI'O 001ero oOpa3oBaHMs BHITYCKHUKU
OCHOBHOM IIKOJIbI JOJDKHBI OBJIAJIETh CIAEAYIOLIMMHU PE3yIbTaTaMU:

|. Jluunocmuvie pezynomamor:
1) ocosmanue cBoeit >THHYECKOH TNPMHAINEKHOCTH, 3HAHME MCTOPMH XMMHH M BKJIaja
POCCUICKON XMMUYECKON HAyKH B MUPOBYIO XUMUIO;
2) ¢popmuposanue OTBETCTBEHHOTO OTHOIIGHUS K TO3HAHMIO XHMHM, TOTOBHOCTH U
CIOCOOHOCTH OOy4aroumxcs K CaMOpPa3BUTHIO M CaMOOOPAa30BaHHMIO Ha OCHOBE H3YYEHHBIX
(akTOB, 3aKOHOB M TEOPUN XUMHUH; OCO3HAHHOTO BHIOOpAa M MOCTPOCHUE WHAWBHIYaTbHOU
00pa30BaTeNbHON TPACKTOPUH;
3)  gopmuposanue 11eNOCTHON €CTECTBEHHOHAYYHOM KAPTUHBI MHUpA, HEOTHEMIIEMOM YacThIO
KOTOPOM SABJISIETCS XUMHUYECKasi KapTUHA MUPAa;
4) oenadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIONIUM YPOBHIO pAa3BUTHS HAYKH M
0O0I11eCTBEHHOH NMPAKTUKH, B TOM YHCIIE U XUMHUECKHUM;
5) ocsoenue coumanbHBIX HOPM, TIPAaBUI MOBENEHHMs, poiell U GOpM COLMATIBHON KU3HU B
CoLlMyMe, MPHUPOJIE W YACTHOM KM3HM HA OCHOBE HKOJIOTHUECKOW KyJBTYPbI M 0€30MacHOro
oOpaleHns ¢ BelecTBaMU U MaTepUalaMu;
6) opmuposanue KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHMM CO CBEPCTHUKAMM M
B3pOCIBIMH B TIpoliecce  0o0pa3oBaTeibHOH,  OOIIECTBEHHO  TMOJE3HOH,  y4eOHO-
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HCCIIEIOBATENBCKOM, TBOPUECKOM U APYTUX BUIOB AEATEIBHOCTH, CBSI3aHHBIX C XUMUEH.

Il. Memanpeomemnuvie pesyromamoi:

1) onpeoenenue ueneir cOOCTBEHHOTO O0Oy4YeHHS, OCTAHOBKA W (OPMYIHMPOBAHUE JUIS
ce0s1 HOBBIX 3a/1ad;

2)nnanupoganue TYTEW IOCTHIKCHHUS JKEIAEMOro pe3yibraTa OOy4YeHHsT XMMHUU Kak
TEOPETHUYECKOTO, TAK U IKCIIEPUMEHTAIBHOTO XapaKTepa,

3)coomnecenue CBOUX JEUCTBHH C IUIAHUPYEMBIMH pE3ylIbTaTaMH, OCYUjeCmeieHue
KOHTPOJIS CBOCH NIEATENBPHOCTH B MpOIecce JOCTHKEHUS PE3yNbTaTa, OINpelesieHue CrocoO0B
JNEWCTBUH TIPHU BBITIOJHEHUU J1aOOpPATOPHBIX M TPAKTHYECKHMX pabOT B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU O€3011aCHOCTH;

4) onpeodenenue WCTOYHMKOB XHMHUYECKOW HWH(OpMANWM, MOJyuYeHHEe W aHaiu3 eé,
co3ianue HHPOPMAIIMOHHOTO MPOYKTA U €ro MPe3eHTAIHs;

5) ucnonv3osanue OCHOBHBIX WHTEIUICKTYAJIbHBIX OICpallMil: aHajiW3a W CUHTE3a,
CpaBHEHHMS] W CHCTEMAaTH3allH, OO0OOIEeHHS ¥ KOHKPETHU3AllMH, BBIABICHHE ITPHYUHHO-
CIIEZICTBEHHBIX CBSI3€ W MOCMpOeHue JIOTUIECKOTO PACCYyXACHUS H  yMO3AKIIOUEHHS
(MHIYKTUBHOTO, JEIyKTHBHOTO W 10 AaHAJOTMH) Ha MaTepuaie eCTECTBEHHOHAYIHOTO
COJZICpKAHUS;

0) ymenue co3maBaTh, MPUMEHATh U TPe0OPa30BHIBATh 3HAKM W CHMBOJIBI, MOJIEIH H
CXEMBI JIJISl pEHICHUs] yIeOHBIX U TIO3HABATENBHBIX 3a/1a4;

7) ¢popmuposanue u pazéumue 3KOJOTUUYECKOTO MBIILUICHUS, YMCHUE TPUMEHSATh €r0 B
M03HABaTEIbHONH, KOMMYHHMKATHBHOM, COLMAIbHONM TMpakTUKE U  NpodeccrOHANbHON
OpHUEHTAINH;

8) cenepuposanue unei u onpeieNieHue CPEICTB, HEOOXOAUMBIX JUTS X PEeaU3alny.

II1. IIpeomemmnuie pe3yromamal:

Buinycknuk nayuumcs:

- XapakTepu30BaTh OCHOBHBIE METOJAbl IO3HAHMS: HAOIIOAECHUE, W3MEpEHHUE,
9KCIIEPUMEHT;

- OIUCHIBaTh CBOMCTBAa TBEPIBIX, >KUIKUX, Ia3000pa3HbIX BELIECTB, BBIACIAS HUX
CYIIECTBEHHbIE IPU3HAKHY;

- packpblBaThb CMBICII OCHOBHBIX XUMHUYECKUX IOHATUH («aTom», «MOJIEKyJa»,
«XMMHMYECKMH 3JEMEHT», «IIPOCTOE BELIECTBO», « CII0)KHOE BEIECTBO», « BAJIEHTHOCTBbY,
«XMMHYECKas Peaklys», UCHOJIb3ys 3HAKOBYIO CUCTEMY XUMUH;

- pacKpbIBaTh CMBICJI 3aKOHOB COXpPAHEHHs MacChl BELIECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO-MOJICKYJIIPHON TEOPUH; pa3INyaTh XUMHUYECKHE U (U3NYECKUE SIBICHUS;

-Ha3bIBaTh XMMHUYECKHE JIEMEHTHI; ONPEAEIATh COCTAaB BEIIECTB 0 X (popMyiam;

- OIPEAETATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEAMHEHUSX;

- OINpeNeNIATh TUI XUMHUYECKUX peaklUil; Ha3bIBaTh NPU3HAKU U YCIOBHS IPOTEKAHUS
XUMUYECKUX PeaKIHil; BBIABIATH MPU3HAKH, CBUIETEIBCTBYIOIIME O MPOTEKAHUH XUMHUYECKON
PEaKIMU MPU BBITOJIHEHUH XUMUYECKOTO OITbITA;

- COCTaBJATH (POpMysbl OMHAPHBIX COEAMHEHH; COCTaBIATh YpaBHEHUS XUMHYECKUX
peakuuii; coOyoaTh mpaBuia 6e30mMacHoi paboThl PU MPOBEJEHUH OTIBITOB;

+-110JIb30BAThCsI TAOOPATOPHBIM 000PYAOBAaHUEM U MOCYI0M; BBIYUCIATH OTHOCUTEIbHYIO
MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; BBIUMCISATH MAaCCOBYIO JIOJIFO XMMHUYECKOTO
3JIeMeHTa Mo (hopMysie COeTUHEHHUS;

- BBIYHCIIATH KOJMYECTBO, 00BEM MIIM MaccCy BEIIeCTBA IO KOJUYECTBY, 00bEMY, Macce
peareHToB WU NMPOJYKTOB PeaKiii;



- XapakTepu30BaTh (PM3NYECKHE U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB: KHCIOPOIa
U BOJOpOJA; MOJy4aTh, COOMpPATh KHUCIOPOA M BOJOPOJ; PACHO3HABATH OIBITHBIM ITyTEM
ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJOPOI;

- pacKpbIBaTh CMBICI 3aKOHA ABOTAJIPO; PACKPHIBATh CMBICI MOHATHIA «TEIUIOBON S PEKT
peakuumy, «MOJSIPHBINA 00bEM»;

- XapaKTCPHU30BaATh (1)I/I3I/I‘-ICCKI/IC N XUMHYECKHE CBOMCTBA BOABI; PACKpPbIBATh CMBICII
MOHATHS «PACTBOP»; BBIUUCIATH MAaCCOBYIO JIOJIIO PAaCTBOPEHHOT'O BEILIECTBA B PACTBOPE;

-IIPUTOTOBJISITH PACTBOPHI C ONIPEAEIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA;

- Ha3bIBATh COCIMHCHUA HN3YYCHHBIX KJIaCcCoOB HCOPraHNYCCKUX BCUICCTB,
XapaKTCpUu30BaThb (1)I/I3I/I‘-I€CKI/I€ A XUMHWYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHn4eCKux
BEILIECTB: OKCHUJOB, KHUCIOT, OCHOBAHUMW, COJIEH; OMpENeNsiTh MPUHAAICKHOCTh BEIIECTB K
OTIPEIEIEHHOMY KJIacCy COEAMHEHMH; COCTaBIATh (DOPMYJIbI HEOPraHMYECKUX COEIWHEHUN
HU3YUCHHBIX KJIACCOB; NPOBOJUTH OIIBITHI, TOATBCPKIAOIINC XUMHUICCKUC CBOMCTBaA HN3Y4YCHHBIX
KJIACCOB HEOPraHUYECKHUX BEIIECTB;

- pacro3HaBaTb ONBITHBIM IIYTEM PACTBOPBLI KUCIIOT U menoqeﬁ M0 UBMCHCHUIO OKpPACKH
HHAUKATOpa, - XapaKTCPU30BaATb B3aAUMOCBA3b MCXK Y KilaCCaMU HEOPIraHNMYCCKUX COGHHHGHHﬁ;

- packpeiBath cmbichn [lepuoamueckoro 3akona J[. M. MenneneeBa;  OOBACHSTH
¢bu3znyeckuit CMBICT aTOMHOTO (TMOPSAKOBOr0) HOMEpa XUMHUYECKOrO 3JIEMEHTa, HOMEpOB
TPYyMNIbI ¥ nepuojia B nepuonndeckoit cucreme [[.M. MenneneeBa; oO0bsACHATh 3aKOHOMEPHOCTH
HU3MCHCHUSA CTPOCHHA aTOMOB, CBOMCTB DJIEMEHTOB B npeaciax MaJjblX MEPHUOJOB H TJIABHBIX
IOATPYILIL,

- XapakTepu30BaTh XMMUYECKHE 3JIEMEHTHI (OT BOJOpOJa A0 KalbliUsg) HA OCHOBE MX
MOJIOKEHUS B Tepuoanyeckor cucteme a. M. MeHneneeBa M OCOOCHHOCTEH CTPOCHHS HX
aTOMOB; COCTABJISITh CXEMBI CTPOEHHUS aTOMOB MEPBbIX 20 3JIEMEHTOB MEPUOINYECKON CHCTEMBI
n. W. Menneneesa; pacKpbIBaTb  CMBICI  TOHATHM  «XMUMHYECKast  CBS3b», «
ANEKTPOOTPULATENBHOCTDY;

- XapakTepu3oBaTh 3aBHUCHUMOCTh (PU3WYECKUX CBONCTB  BEIIECTB OT  THUIIA
KPUCTAJUIMYECKOM pPEIIETKH; ONpPENeisaTh BHUJ XUMHYECKOM CBS3M B HEOPraHUYECKUX
COCIMHECHUSX;

- n300paXkaTh CXEMbl CTPOCHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMHU
XUMHUYECKUX CBSA3EH;

- packpblBaTh CMBICI MOHATHUA «HOH» «KaTUOH», «AHHOHY», «AIEKTPOIUTHDY,
CHE3JIEKTPOJIUTBDY, «IJIEKTPOJIUTHYECKAS TUCCOLUALUN», KOKUCIUTEIbY, «CTEIIEHb OKUCICHU,
«BOCCTAHOBUTEIbY, «OKHCIIEHHE)», «BOCCTAHOBIICHUE»; ONPENEIATh CTENEHb OKUCIEHHUS aToMa
3JIEeMEHTa B COEIMHEHUH;

- PacKpbIBaTh CMBICI TEOPUU 3JIEKTPOJIUTUUECKONW AUCCOLMALIMM; COCTABIIATh YPABHEHUS
AIIEKTPOJIUTUYECKON JTMCCOIMALMY KHUCTIOT, IIeNouei, colieil; 0OBACHATh CYIIHOCTH MpoIliecca
ANIEKTPOJIMTUYECKON JMCCOLMAIMM M pPEeakUuil HOHHOrO OOMEHa; COCTaBJATh IOJIHBIE H
COKpAIll€HHbIE MOHHBIC YpaBHEHUs peakiuil oOMeHa; OmpeAessTb BO3MOXHOCTh MPOTEKaHMS
peakuuii MOHHOTO OOMEHa; MPOBOJUTH PEAKIIMH, IMOJATBEPXKAAIOLINE KayeCTBEHHBIH COCTaB
pa3IMYHBIX BEILECTB; ONPEAEIATh OKUCIHUTEIb W BOCCTAHOBUTEJb; COCTABIIATH YPaBHEHHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI;

- Ha3plBaTh  (PAKTOpBL, BIUAIOINIME HAa  CKOPOCTh  XHMHUYECKOM  peakluy;
KJIacCu(UIMPOBATh XMMUYECKHE PEAKLIUU 110 Pa3IMYHBIM MPU3HAKAM;

- XapaKTepU30BaThb B3aUMOCBS3b MEXJy COCTaBOM, CTPOCHHEM M CBONCTBaAMU
HEMETAIJIOB;



- MPOBOJUTH OTBITHI O TOJYYCHHIO, COOUPAHHUIO U U3YYCHUI0 XUMUYCCKHUX CBOWCTB
ra3oo0pa3HbIX BEIIECTB: YITIEKUCIOTO Tra3a, aMMHaKa, paclo3HaBaTh ONBITHBIM ITyTEM
ra3oo0pa3Hble BEIIECTBA: YIIIEKUCIIBII ra3 1 aMMUaK;

-XapaKTepU30BaTh B3aUMOCBSA3b MEX/Iy COCTABOM, CTPOEHUEM U CBOMICTBAMH METAJIOB;

- Ha3pIBaTh OPraHMYECKHE BEIIECTBAa MO MX (opMmylne: MeTaH, dTaH, STUJIICH, METAHOJ,
9TaHOJ, IJIMLEPHUH, YKCYCHas KHCJIOTa, AMUHOYKCYCHAas KHCJIOTa, CTEapUHOBAsl KHCIOTA,
OJIEMHOBAsI KUCJIOTA, [JIF0K03a;

- OLEHMBATh BIIMAHHE XHMMUYECKOTO 3arps3HEHUs OKpYXKAlOIIeW cpelbl Ha OpraHu3M
YeJI0BeKa; IPaMOTHO 00paImaThCs ¢ BEIECTBAMU B TIOBCEAHEBHOM KHI3HH;

- ONpEeleNiTh BO3MOXXHOCTh IPOTEKaHWsI peakluil HEKOTOPbIX MPEACTaBUTENEH
OpPraHMYECKUX BEIIECTB C KUCIOPOJIOM, BOJOPOJOM, METAJIIAMH, OCHOBAHUSIMH, TaJIOT€HAMH.

JemoncTpanumn: O3HakOMJIEHHME C KOJUIEKIHMSAMHM METAJUZIOB U HEMETalJIOB.
O3HakOMJIEHHE C KOJUIEKLIHAMU OKCUIOB, KUCIIOT U coJiel. 3aBUCUMOCTh CKOPOCTU XUMHUYECKON
peaxkiuu OT MPUPOIbl PEArUPYIOIIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakiuu OT
KOHLIEHTPALIMK pearupyrolux BeIIeCTB. 3aBHUCUMOCTb CKOPOCTH XHMHUYECKOM peakIHH OT
IJIOMIAIA  COTIPUKOCHOBEHHUSI PEArupyrolINX BeEIIeCTB («KHUISIIUN CIIONH»). 3aBUCHMOCTH
CKOPOCTH XUMHUYECKON PeaKkIi OT TEMIIEPATyphbl pearupyroliuX BEIIeCTB.

Conep:xanue y4eOHOI0 npeamera

IToBTOpEeHuUe n 00001IeHNe cBeleHUI 0 Kypcy 8 kiacca

bunapasie  coemmaeHus.  Okcuasl  coneoOpasyronue W HECOJIeOOpas3yroIue.
I'unpoxcunpl: ocHoBaHUs, aM(oTepHbIe, KUCIOThI. CpeHue, KICIble, OCHOBHBIE COJIH.

OO6o01enre cBeICHUH 0 XUMUYECKUX peaknusaX. Kimaccupukarms XuMHIEeCKIX peaKkIuii
[0 Pa3IMYHBIM OCHOBAaHUSM: COCTaBYy M YHCIY peEarupyromux M 0Opa3zyIOIIMXCS BEIeCTB,
TerioBoMy  3(dexTy, HampaBlE€HUIO, W3MEHEHUIO CTENEeHeW OKUCICHHS D3JIEMEHTOB,
00pa3yoIuX pearupyoolre BeuecTna, gase, HCIoIb30BaHUIO KaTalIn3aTopa.

[ToHsiTHE O CKOPOCTH XMMHUYECKOW peakiuu. DakTopbl, BIMSIOINIME Ha CKOPOCTH
XUMHUYECKUX PEAKIUH: MPUPOJA pPEarupyrollux BELIECTB, UX KOHILEHTpalMs, TeMIlepaTypa,
IJIOIIA/Ib COIPUKOCHOBEHUS, HAIMUKE KaTain3aTopa. Karamus.

XHMMHYeCKHEe PeaKIMU B PacTBOPaX 3JIEKTPOJINTOB

[Tonsitne 00 SIEKTPOIUTUYECKON IUCCOLUAIMM. OJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
MexaHu3M [MCCOUMALMU  DJIEKTPOJIUTOB C PAa3jIM4YHBIM  XapakrepoM cBs3u. (CreneHp
ANIEKTPOJIUTUYECKON qucconuanuu. CHUIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUHU DIEKTPOIUTHYECKON mucconmanuu. Krnaccudukarms
MOHOB M UX cBOWcTBa. KHCIOTHI, OCHOBAaHUS U COJIM KakK 3JEKTPONHUTHL. WX Kimaccudukamus u
JUCCOIALHS.

OOmue XUMHYECKHME CBOMCTBA  KHCIOT: H3MEHEHHE OKPAacKH  HMHJUKATOPOB,
B3aMMOJICIICTBUE € MeETalUlaMHM, OKCHUJAAMHM M THAPOKCHUIAMU METAUIOB M  COJISIMU.
MounekynspHble U HOHHBIE (TTOJHBIE U COKPAIIEHHBIC) YPAaBHEHUSI pEaKIIUi.

XHUMHUYECKUN CMBICT COKpAUIEHHBIX YPAaBHEHUH. YCIOBUS NPOTEKAHUSA PEAKIUN MEXKIY
ANEKTPOJUTAMHU IO KOHIIA. Psii aKTHUBHOCTH METAIIOB.

OO0mue XuMUYecKHe CBOWCTBA INENOYeil: B3aUMOJEHCTBHE C KHUCIOTaMHU, OKCHIAMU
HeMeTalioB, coisiMd. OOmMe XHUMHYECKHE CBOMCTBA  HEPACTBOPHMBIX  OCHOBAHUM:
B3aMMO/ICIICTBUE C KHCIOTaMU, PA3JI0KEHUE TPU HATPEBAHUU.

OOme XUMUYECKHE CBOMCTBA CpEAHUX COJIeH: B3aWMOJICHCTBHE C KHUCIOTaMH,
1Ie104aMu, COJIAIMHM U MeTajljlaMu. B3aumMoieiicTBIE KUCTBIX COJIEH CO 1IeT0YamH.



I'uaponus, kak oOMEHHOE B3aMMOJCHCTBHE COJICH € BOJOW. ['MAPOIM3 COJIM CHIIBHOTO
OCHOBaHHUSA U c1ab0il KUCAOTHL. ['uaponau3 conu cnaboro 0OCHOBaHUS U CHIIbHOW KucioThl. llkana
pH.

CBolicTBa KUCJIOT, OCHOBAHWM, OKCUAOB U COJIEH B CBETE€ TEOPUU DIEKTPOIUTHUECKOMN
JUCCOLMALMU Y OKUCIIMTENIBHO - BOCCTAHOBUTEIIBHBIX PEAKIIUM.

JdemMoncTpauuu: lcnblTaHne BeIECTB M HMX PAacTBOPOB Ha AJIEKTPONPOBOJHOCTE.
3aBUCUMOCTb  DJIEKTPOIIPOBOJHOCTH YKCYCHOM KHCIOTBHI OT KOHLEHTpauuu. JIBukeHue
OKpAalllEHHBIX HMOHOB B 3JEKTpUuYecKOM moJie. OmnpenerneHue xapakrepa Cpelpl B pacTBOpax
COJIEH.

IIpakTnuyeckune padoThl

1. CBoiicTBa KHCIIOT, OCHOBaHUI, OKCU/IOB U COJIEH B CBETE€ TEOPHH AIIEKTPOJIUTHUYECKON
JUCCOLMAIINN U OKUCIIUTENIBHO -BOCCTAHOBUTEIIBHBIX PEAKIIUN

HeMeTasliibl M UX COeAUHEHUS

CrpoeHue aTOMOB HEMETAUIOB U uX moJioxkeHue B Ilepuoauueckoit cucreme. Psj
NMEKTPOOTPULATENBHOCTH. KpucTamummueckue pemeéTkd HEMETAUIOB — IPOCTBIX BELIECTB.
Amnorponus u e€ npuunHbl. Ousnyeckue cBoiicTBa HeMeTauioB. OOIMEe XUMUYECKHE CBOMCTBA
HEMETAJJIOB: OKUCIUTENIBHBIE U BOCCTAHOBUTEIIbHBIE.

lanorensl, cTpoeHHE HX aTOMOB M MOJIeKyld. DHU3NYECKME M XUMHYECKHE CBOMCTBA
rajJjoreHoB. 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB TaJlOT€HOB B 3aBUCUMOCTH OT MX IOJIOKEHUS
B Ilepunoanyeckoii cucreme. HaxoxaeHue rajoreHoB B MPUPOAE U UX MOJTyYEHUE. 3HAYCHUE U
IIPUMEHEHHE TaJOTE€HOB.

l'asloreHOBOIOPOIBI M COOTBETCTBYIOLIME WM KHCIOTBI: IUIABUKOBas, COJIsHas,
OpoMOBOJIOpOIHAs,, MOA0BOAOpOoAHAas. ['amorenuapl. KauecTBeHHBIE peaklMM Ha TaJOTre€HU-
noHbl. [IpruMeHenne coeAMHEHNI TaloTeHOB U UX OMOJIOTUYECKas POJlb.

OO6mras xapakrtepucTtrka 37MeMeHTOB VIA-rpynmbel. Cepa B mpupoje U €€ IMoTydeHHE.
AmnotponHeie MOIU(MUKAIIMKM CEPhl M HMX CBOWMCTBA. XHWMHUYECKHE CBOWCTBA Cepbl U €&
IIPUMEHEHHUE.

CepoBoI0poA: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE U XUMHUUYECKUE CBOMCTBA, MOJIyYeHUE U
3Hauenue. CepoBogopoanas kucinota. Cynbdusl 1 ux 3HaueHue. JIroMuHOOPEI.

Oxcup cepri(1V), cepaucras kucnota, cyibGuTsl. KauecTBeHHas peakuusi Ha Cyab(uUT-
HOH.

Oxcun cepoi(VI), cepHas kuciora, cyiabdartel. Kpucrammoruapatel. KauectBennas
peakiusi Ha cynbdar-uoH. CepHas KUCIOTa - CHIIBHBIN 31eKTpoauT. CBolicTBa pa3daBIeHHON
CEpPHOM KHUCIIOThI, KaK TUIHWYHOM KHUCJIOTBHI: B3aUMOJECHCTBHE C METaUlaMH, OCHOBHBIMH M
aM(pOTepHBIMH  OKCHUJAMH, OCHOBAHUSAMU U aM(OTEPHBIMH TUAPOKCUAAMH, COJISIMHU.
KauectBeHHas peakius Ha Cyib(aT-HOH.

OOmas xapakTepucTHUKa 3MIeMEHTOB VA-rpynmbl. A30T, CTPOCHHE aTOMa M MOJICKYIIHI.
@u3znyeckue M XUMHUYECKHE CBOWCTBA M NPUMEHEHHE a30Ta. A30T B MNPUPOJE U €TI0
Ouosornyeckass poib. AMMHAK, CTpPO€HHE MOJIEKYJIbl U (U3UUYECKHUE CBOWCTBA. AMMHUAYHas
BOJa,, HAIATBIPHBIA CIUPT, TUAPAT aMMHUaka. JJOHOpHO - aKIEeNTOPHBIN MEXaHU3M 00pa30BaHUs
KaTHOHA aMMOHMs. BoccraHOBUTENBHBIE CBOMCTBA aMMHaka. ColM aMMOHUS U X IPUMEHEHHUE.
KauecTBeHHas peakuys Ha KATHOH aMMOHHUS.

Oxcunpl a3oTa: HecosjeoOpasyrolie M KHCIOTHBbIE. A30THUCTast KUCIOTa U HHUTPHTBHI.
A30THAas KuCOTA, €€ MoJIydeHUe U cBolicTBa. Hutpats!.

docdop, crpoenune atoma u amtotpornus. Pocunsl. @ochun. Okeun ocdopa(V) u
optodocdopnas kucinora. Docdarsl. PochopHbie ynodbpenus. MHCEKTULUIBI.



OOmiast xapakrepucTuka 31eMeHTOB IV A-rpynmbl: 0COOCHHOCTH CTPOCHHS aTOMOB,
IIPOCTBIX BEIIECTB U COCAUHEHHUM B 3aBUCUMOCTH OT MOJIOXKEHUS 31eMeHTOB B Ilepuoauueckoit
cucremMe. YTriaepol. AJIOTponHble MOAM(UKAIMK: aiMas, rpaduT. AMOpQHBII yriepoa u ero
copTa: caXa, aKTHBHUPOBAaHHBIA yroyib. AjcopOmms. XWMHUYECKHE CBOMCTBa yriiepoja.
Kokcoxumuueckoe mpou3BOJICTBO U €ro mpoaykius. Kapoumsr.

Oxcupn yrunepona(ll): crpoenue MoJekynbl, MOdydeHHEe U ero cBoicTBa. Oxcup
yraepona(1V): crpoeHue MojeKynbl, MOJYy4EeHHE M €ro CBOMCTBa. YrojibHas kuciora. Comiu
YTOJbHON KUCIOTHI: KApOOHATHI U FUAPOKapOOHaThl. TeXHUYeCcKas U MUILEBas COa.

Heoprannueckue u opraHnyeckue BELIECTBA. YTJIEBOAOPOJbl. XHUMHYECKOE CTPOCHUE
OpraHMYECKUX BEILECTB, KaK MOPSI0OK COETUHEHHUS ATOMOB B MOJIEKYJIE 110 BaJIECHTHOCTH.

Mertan, 3TaH, KaK NpeJesibHbIE YIIeBOAOPObl. JTHIIEH U alleTUJIEH, KaK Hellpe/lelbHbIe
(HeHachlIIIeHHbIE) yriaeBoaopoasl. ['opeHue yrieBojgoponoB. KadecTBeHHblE peakiuu Ha
HEeNpeJeNbHbIE  COCIMHEHUS. OTWIOBBIM  CIHUPT, €ro IMOJydeHHe, NpPUMEHEHUe U
¢uznonoruueckoe nerctBue. TpéxaToMmHbll crnupT raunepuH. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CIIUPTHI. YKCYCHAs - MPEACTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero aroma u coiictBa. Kpemuuii B npupoze. CUnuuuasl U CUIIaH.
Oxcup kpemuusi(1V). Kpemuuesas kuciora u e€ counu.

[IponsBoacTBo crexkna W nemeHTa. IIpoayknus CHIMKAaTHOM IPOMBINIIIEHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, hapdop, pasac. OnTudeckoe BOJIOKHO.

Hemerannelt B mpupoae. @pakiMoOHHAs TNEPEeroHKa >KUIKOTO BO3JyXa Kak croco0
MOJIyueHUsl KHUCJIOopoja, a3zoTa, aproHa. I[lomyuenue Qochopa, kpemHHs, Xjopa, HOAA.
DIIEKTPOJIN3 PACTBOPOB.

IlomydeHne cepHOM KHUCIOTBI: CBIPbE, XMMM3M, TEXHOJIOTUYECKAs CXEMa, METO[
KHUITALIETO CJI0s, MPUHIUIBI TeNJI000MeHa, MPOTUBOTOKA U HUpKysauuu. Oneym. IIpousBoactso
aMMMaKa: ChIpbE, XMMU3M, TEXHOJIOTHUYECKasl CXeMa.

Hemoncrpauuu: Kosuiekuusi HemeTauioB. Mojaenu KpUCTaUIMYECKUX —PEIIETOK
HEMETaJVIOB: aTOMHbIE U MOJIeKyJsipHble. O30HaTOp W MNpUHUUIBI ero padorel. ['openue
HEMETaJNIOB - IPOCTBIX BEILECTB: cepbl, Gochopa, aApeBecHOro yris. OOpaslpl rajoreHoB -
IIPOCTBIX BeIECTB. B3aumoseiicTBue rajoreHoB ¢ MetamiaMu. BeltecHeHne xjiopa OpoMOM WM
HoJla U3 PacTBOpPOB X cojied. Kosuiekuuss mpupoaHbIX COCIMHEHUHN xyopa. BzaumonelcrBue
cepsl ¢ Metaiuiamu. ['openue cepsl B kuciaopoje. Komnekuust cynbguansix pyn. KauecrBennas
peakuus Ha cynbpua-uoH. ObGeclBeYMBaHUE OKPALICHHBIX TKAaHEH U IIBETOB CEPHUCTBHIM I'a30M.
B3aumMopelicTBre KOHLEHTPUPOBAHHOM CEpHOM KUCIOTHI ¢ Me/ibto. OOYriIMBaHUe OpraHMYeCKUX
BEIIECTB  KOHIIEHTPUPOBAHHOM  cepHOM  kucinoroil. [lmarpamma «CocTtaB  BO3IyXay.
Buneopparmentsl u cnaiinel «lItnusu Gazape». Ilomydenue, coOupaHue M pacrio3HaBaHHE
ammuaka. Pa3noxxeHue Ouxpomar amMMoHMs. BzammoneiicTBue KOHLIEHTPUPOBAHHOM a30THOM
KUCIOTBl ¢ Menpto. ['openue uépHoro mnopoxa. Pa3noxkeHue HHUTpaTa Kanus U TOpPEHHE
JPEBECHOr0 yrojipka B HEM. OOpa3lLipl MPUPOIHBIX coeanHeHni gocdopa. ['openne pocdopa Ha
Bo31yxe U B kuciopoje. [lonyuenue Genoro ¢ochopa u ucnsitanue ero cBoicts. Kommexus
«O0pa3iupl OpupoAHbIX coenuHeHuit yriepoga». Iloprper H. n. 3enmnckoro. Ilornmomenue
aKTUBHPOBAHHBIM YIJIEM PACTBOPEHHBIX BEIIECTB WX ra30B. Y CTPOMCTBO NMpoTHBOra3a. Moaenn
MOJIEKYJ MeTaHa, 3TaHa, STHJIEHa U alleTuieHa. B3aumoneiicTBue 3TusieHa ¢ GpoMHOI BOJOH U
pacTBOpoM mepMaHraHata kaiaus. OOmire XuMHUUecKre CBOMCTBA KUCIOT Ha MpUMepe YKCYCHOU
kucinoTel. KadecTBeHHas peakiuss Ha MHoOroaToMHele cnupthl. Kosekuus «OOpasmbl
IIPUPOJIHBIX COEANHEHNI KpeMHUs». Koulekuus crekina, KepaMHUKH, [IEMEHTA U U3/IE€IUI U3 HUX.
Komneknust NpoayKIuM CHUIMKaTHOM TNPOMBIIUIEHHOCTH. BungeodparmMeHTsl u  criaiiabl
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«IIpousBoactBo crekna u uemeHta». Kosutekuusa «IIpupojHble COENMHEHUS HEMETAIIIOBY.
Buneodparments! u cnaiinpl «PpaknroHHAs EperoHKa KHUIKOTO Bo3ayxa» " BuneodparmeHTs
n cnaiinel «llonmydyeHne BoaOposa, KUCIOPOJA U TaJIOT€HOB AJIEKTPOJIUTHYECKUM CIIOCOOOMY.
Mogenu anmapaToB Ul IPOU3BOJCTBA CEPHOM KUCIOTHL. Monens kursmero cinos. Monenb
KOJIOHHBI CHHTe3a aMMHuaka. Buneodparmentsl u cnaiiasl «I[Ipon3BoacTBO CepHOM KUCIOTHD). "
BuneodparmenTsl u cnaitnsl «IIponsBoactBo ammuakay. Kosmekius «CeIpbE IS TOTYyICHUS

CEpPHOM KHUCJIOTBD».

IIpakTHyeckne padoThI

2. W3ydyenuwe CBOWCTB COJSIHOM KHCIOTHL 3. M3yueHue CBOWMCTB CEpPHOM KHUCIOTHI.
4 TlonydyeHne aMMuaka M u3ydyeHue ero cBoMCTB. 5. [lomydeHue yriekucioro raza U u3ydeHue
€ro CBOMCTB.

MeTtajuibl M MX COeAMHEHU S

[Tonoxenne MeramuoB B Ileproaudeckoil cucTeMe XUMHUYECKHX DJJIEMEHTOB 1. .
MenpneneeBa, CTpOEHHE HX aTOMOB M KPUCTAUIOB. Meramnuyeckas CBSI3b M METaJUIM4ecKast
KpHUCTajuinyeckas pemeérka. Ou3ndeckrne CBOMCTBA METAIIOB: JIEKTPO- M TEIIONPOBOJHOCTD,
OTpaXKaroIIasi CrIoCOOHOCTh, TMIACTUYHOCTh. CItaBbl YEPHBIC U I[BETHEHIE.

Meramiel Kak ~ BOCCTAaHOBHTENW.  OJIEKTPOXUMHYECKHA P HaIpsHKEHUH.
B3anmopeiicTBie METAIIIIOB ¢ HEMETAJUIAMU, OKCUJIAMH, KAUCIIOTAMH, COJISIMH. AJTFOMAHOTEPMHUSL.

CtpoeHune aToMOB U TIPOCTHIX BEMIECTB MIETOYHBIX METALIOB. 3aBUCUMOCTh (DU3UYECKUX
U XUMHYECKHUX CBOWCTB IIEJOYHBIX METAJUIOB OT 3apsiioB siaep HUX aTomMoB. OKCUIBI U
TUAPOKCHUIBI IEJOYHBIX METAJLUIOB, UX IMOJIY4YEHHE, CBOKWCTBA, NpUMEHEHUE. BaxkHeime conu
LIEJOYHBIX METAJUIOB, UX 3HAYEHNE B )KUBOU U HEXXUBOM MPUPOJIE U B )KU3HU YEIIOBEKA.

CrpoeHue aTOMOB M MHPOCTBHIX BELIECTB IIEJIOYHO3EMENBHBIX METAJIOB. 3aBHCUMOCTH
(bu3NyecKuXx M XUMHYECKUX CBOMCTB IIENOYHO3EMENbHBIX METAUI0 B OT 3apsAloB SAep UX
atoMOB. OKCHBI U THJIPOKCUABI IIEJIOYHO3EMENIBbHBIX METAJUIOB, MX IMOJYy4Y€HUE, CBOWCTBA U
IpUMEeHeHHe. BaxHelmue coiau mENOYHO - 3€MENbHBIX METAJIOB, UX 3HAYEHHUE B IPHUPOJAE U
XKU3HU yenoBeka. KapOoHAThl ¥ ruApoKapOOHATHI KaNbIIUS.

XéctkocTh BOIBI: BpeMeHHas u MoOcCTosHHAsA. CrocoObl yCTpaHEHUS BpPEMEHHOU
xEctkocTu. CriocoObl ycTpaHeHUs NOCTOSTHHON *kEcTkocTU. MonuTel. CoeTuHEHUS alIIOMUHUS B
npupojae. XUMHUECKHUe CBOWcTBA anmoMHHMs. OCOOEHHOCTH OKCHJA U THIPOKCHJIA aTIOMUHUS
Kak aM(QOTEepHBIX cOeMHEHUN. BaxxHeiline conu amoMuHus (XJI0pua, cyiabdar).

OcobenHocTu cTpoeHHUs atoMa xkenesa. JKene3o B mpupoje. BaxHeilue pynasl sxenesa.
Oxcunsl u ruapokcuabl xenesa(ll) u xeneza(Ill). Conu xenesa(ll) u xenesza(Ill). Obnapyxenue
HMOHOB KaTHOHOB KeJie3a B PaCTBOpE. 3HAUCHHE COCAMHEHUH XKee3a.

Koppo3uss xumMuueckass W 3JEKTpPOXMMHUECKas. 3alllUTa METAUIOB OT KOPPO3HH.
Mertanisl B mpupoje: B CBOOOJHOM BHUAE U B BuAe coenuHeHuil. [loHatue o Merammypruu.
Uépnas u usertHas Metauryprus. [lupomeramnyprus, ruApOMETAIULYPI U, dJIEKTPOMETALTYPIHSl.
Jlomennslit npouecc. [lepepaboTka uyryHa B cTainb. DIEKTPOJINU3 PACILIABOB.

JdemoncTpaumnu: B3anmonecTBue HaTpus, JIUTUSA U KAJIbIUA C BOJOU. ['openue HaTpus,
Mar"Husi M JKeje3a B KUCIOpoze. Bcemblika TepMUTHOM cmecd. B3aumonencTBue cmecu
MOPOIIKOB CEPbl M JKeJie3a, LMHKA W Ccepbl. B3anMoAeHCTBHE aAIIOMUHUSA C KHUCIOTaMH,
meaoyaMu M BOJOW. B3aumopeincTBue skeie3a U MEAM C XJIOpoM. B3aumonencTtBue Menu ¢
KOHIIEHTPUPOBAaHHONW  CEpHOWM  KUCIOTOW ¥  a30THOW  KHUCJIOTOW  (pa30aBieHHON U
KOHIIEHTpUpOBaHHOM). OKpacka IJIaMEHU COEIUHEHUAMM IIEIOYHBbIX MeTaiioB. Okpacka
IUIAMEHU COEAUHEHUSIMU IETOYHO3EMENBbHBIX MeTalI0B. ['amenne n3Bectu Boaou. [lomyuenne
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AKECTKOM BOJBI B3AUMOJCHCTBUEM YIJIEKHCIIOTO C U3BECTKOBOM BOJOW. Y CTpaHEHUE BPEMEHHOMN
KECTKOCTH KMIISIUEHUEM M J100aBKOM cO/bl. YCTpaHEHUE NOCTOSHHOW KECTKOCTU A00aBKOM
cobl. IOHUTBI M IPUHIMI UX JeiicTBuA (Buaeodparment). Komekius npupoaHbIX COeTMHEHNI
amoMuHus. Buneopparmentsl u cinaiapl «Okcun amoMuHusS U ero Moaudukanuny. [lomydenne
aM(pOTEpHOTO THAPOKCHUIA ATFOMHHHUS U HCCIIeIOBaHUE ero cBoicTB. Koymekius « XuMudeckue
HMCTOYHUKHU TOKa». Pe3ynbTaThl JIMTEIBHOTO SKCIIEPUMEHTA 10 U3YYEHUIO KOPPO3UH CTaJbHBIX
U3JIeNUi B 3aBUCUMOCTU OT yCJOBHH npoueccoB. BoccranoBinenne meau u3 oxkcuna meau(Il)
BoZopooM. Buneodparmentsr u cnaiinel «I[Ipons3BoacTBo uyryHa u craimm». BuneodparmeHTs
u crmaiapl «M3nenus w3 uyryHa u cranm». Bunmeodparmentsl u cnaiinel «lIpowsBoacTBo
AITFOMUHHUSI.

IIpakTnueckne padorwl: 6. [losryueHue )xecTKON BOABI U CIIOCOOBI €€ yCTpaHEHUS.

7. PenieHne sKCIepUMEHTANIBHBIX 3a7a4 110 TeMe «MeTauiby.

XuMHS M OKPYKAIOLIAs cpeaa

Crpoenue 3emnu: SApo, MaHTHs, 3eMHasi KOpa, UX XUMHUYECKUi coctaB. Jlutocdepa u eé
XUMHUecKuid coctaB. Munepansl. Pynel. Ocagounbie mnopoasl. [lone3nsle nckomaemble.
XuMuyeckuit coctaB ruipochepbl. XMMUYECKHH cOCTaB aTMOCQEPHI.

Hcrtounnkn  XMMHYECKOTO  3arpsi3HEHHsS  OKpykaromied  cpeapl. [ o0ambHbIE
9KOJIOTMYECKHE MPOOJIEMbI YeJI0OBEUECTBA: MAPHUKOBBIN A(PPEKT, KUCIOTHBIE JI0KIU, 030HOBBIE
IbIpbl. MeXIyHapoJHOE COTPYJHHYECTBO B OOJACTH OXpaHbl OKpYyXarolled cpelasl OT
XUMHUYECKOTO 3arpsA3HEHUs. «3eIEHAsT XUMHUS.

JdemoncTpanuu: Buneodparmentsl u cnaitapl «CtpoeHne 3emMid U €€ XUMHYECKHI
coctaB». Komiekiuss MuHepanoB u ropHbelix nopon. Komneknnsa «Pyasl  MeTamiosy.
BuneodparmenTs! u crnaiipl «I'mobanbHbIe 5KOIOTHYECKUE TPOOIEMbI YETIOBEUECTBAY.

O0o0menne 3HAHMIA 1O XUMHMH 32 KYPC OCHOBHOW mkoJubl. IloaroroBka k
OCHOBHOMY rocyAapCTBEHHOMY 3K3aMeHY

Crpoenue aromMa B COOTBETCTBUM C IIOJIOKEHUEM XUMHUYECKOIO DJJEMEHTa B
[lepuoanueckoit cucreme. CTpoeHHE BELIECTBA: XMMHUYECKash CBSI3b U KPUCTANIMYECKUE
peméTku. 3aBUCUMOCTh CBOWCTB 0Opa30BaHHBIX JJIEMEHTAMHU IMPOCTHIX BEIIECTB (METAILIOB,
HEMETAJJIOB, OJIarOPOJHBIX Ta30B) OT IMOJIOKEHHUs d31eMeHTOB B Ilepuoaunueckoil cucreme.
Tunosnorus HeopraHMYECKUX BELIECTB, JAEJIEHNE UX HA Kiacchl U rpynnsl. [IpeacraBureny.

[Ipu3Haku U ycnoBUS NPOTEKAHUS XUMHUYECKUX peakuuid. TUHoJorus XUMHYECKUX
peakuuii Mo pa3IUYHBIM OCHOBaHUAM. Peakuuu w#oOHHOro oOMeHa. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU.

XHUMHYECKHE CBOMCTBA IMPOCTHIX BEHIECTB. XAapaKTEpHbIE XHUMHUYECKHE CBOWCTBA
cosieoOpa3yoIuX OKCUAOB, THIPOKCUIOB (OCHOBAaHUM, KMCIOT U aM(OTEPHBIX THAPOKCHIOB),
COJIEN.

Mecrto npeamera B 0a3MCHOM y4eOHOM IVIaHe

Jns o0s3aTeNbHOTO M3y4eHHsI ydyeOHOro mnpeaMera «XHMHsS» Ha 3Tare OCHOBHOTO
obmiero oOpa3oBaHusi (enepanbHbIi 0a3UCHBIN y4eOHBI TuIaH JuIs  00pa3oBaTeIbHBIX
yupexaennit Poccuiickoit ®enepanuu orBoaut 140 yacos. B Tom uncne no 70 wacoB B VII u
IX xmaccax, u3 pacyera — 2 ydyeOHBIX yaca B Helento. B cOOTBETCTBHM C y4eOHBIM IUIaHOM
MBOY COIII c. CrapokanmMaiiieBo Ha W3ydeHHUE XUMHH B 9 Kilacce OTBOIUTCS 2 4aca B HEJEIIO,
66 vacoB B roj. KOHTpOJIbHBIX paboT — 4, mpakTU4ecKux padoT — 7, UTorosblil TecT-1.

@opMbl TPOMEXYTOYHOM W HTOTOBOM arTecTallud - KOHTPOJbHBIE PabOTHI,
TECTUPOBAHUE.



Kparkue o6o3nauenus: /IO — nemoncTpanuonHsiii onsiT; JIO — 1abopaTopHBIN OIIBIT;
T3/ — teopust snexkrponutuueckoi auccounanmu; OBP — okucauTenbHO-BOCCTAHOBUTEIbHbBIC
peakuuu; YOH3 — ypox popmupoBanusi HOBbIX 3HaHUH; KY — komOunupoBanusii ypok; 1P —
npaktudeckas pabora , YVIHM- ypok usydenus HoBoro marepuana, YII3V- ypok npuMeHeHHS
3Hanuil 1 ymenuii, YOH3 — ypox ¢opmupoBanus HOBbIX 3HaHHH, KY — kKoMOWHUpPOBaHHBIHA
ypok, C- cemunap, JI- nekuuu, YOHM - ypok o3HakomieHUsI ¢ HOBBIM MaTepuasioMm; Y 3U-ypok
3akperuieHuss u3ydeHHoro; YOC3 - ypok 0600mienuss u cucrematusauuu 3Hanuii; YIIK3Y -
YpOK IPOBEpPKM M KOPpPEKUMM 3HAaHUN M yMmeHuil; YO - ypok-akckypeus; YK - ypok-
KOHCynbTanus; Y - uHTErpupoBaHHBbIN YPOK.

[Ipu cocraBieHun paboueid MPOrpaMMbl HCIOJIB30BAICA y4eOHO-MeTOAUYeCKHit
koMmiuiekT I'abpuensina O.C.

AJISl y9almMXxcs:

1. Xumus. 9xnacc: yueOHuK 151 001meoopazoBatenbHbix opranusanuii/ O.C. ['abpuens,
N.T".OctpoymoB, C.A.CnaakoB — Mocksa «IIpocsemenue», 2020.

Ocobennoctu kiaacca. B 9 xnacce oOydaercs nBa yuennka ¢ OB3.

KoHTpoJib 3HaHUi, yMEHU, HABBIKOB

Texkymmii KOHTPOJIb (KOHTpOJbHBIE paboThl). Tekymuil KOHTpOdb «XHUMHYECKUE
peakuuu B pactBopax’, «Mertamwby. Texkymumii koHTposib «Hemeramnsy. HWrorosas
KOHTpOJIbHas pabota. toroseiii Tect. KpoMe BhilenepeyrcieHHbIX OCHOBHBIX (DOPM KOHTPOJIS
MIPOBOJATCS TEKYIIHE CaMOCTOATEIbHbIE Pa0OTHI B paMKax KaxJOW TeMbl B BHJE (hparMeHTa

ypoKa.
TemaTnyeckoe MmIaHupOBaHUE

NoeNe Bcero, N3 anx
n\i HanmenoBanue TeMsl Yac. [Tpaxr. Konrtp.
paboThHI paboThI
1 [ToBTOpeHue u 0000IIeHNE CBEICHUIA 6
1o Kypcy 8 kiacca.
2 XHUMHYECKUE PEAKIIMH B paCTBOpax 9 1 1
3 Hemeraiuisl 1 X coeTMHEHUS 26 4 1
4 MeTannasl ¥ BX COeTUHEHUS 13 2 1
5 XuUMHS ¥ OKpY>KaroIias cpeaa 2
6 O0600111eH1E 3HAHUN IO XUMUH 3a 7 2
KypC OCHOBHOM 1IKOJIbL. [loaroroska
K OCHOBHOMY I'OCY/IapCTBEHHOMY
sx3ameny (OI'D)
Pesepr 3
Hroro 66 7 5
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