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IHosicHuTeNLHAA 3aNIUCKA

PaGowas  mporpamma cocraBieHa Ha ocHoBe @enepanbHOro TIoOCyIapCTBEHHOTO

00pa30BaTeNLHOTO CTaHIapTa OCHOBHOTO OOIIEro 0Opa3oBaHus, COOTBETCTBYET TPEOOBAHUAM K

pe3ysbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHOM MporpamMmbl, (yHIAMEHTAIBHOMY SIIPY
colepkanusi obmiero obpazosanus, [IpumepHoit nporpamme mo xumuu. [Iporpamma orpakaer
uaen u nojioxeHuss KoHIenuuu TyXOBHO-HPABCTBEHHOTO PA3BUTHUS M BOCIHUTAHUS JIMYHOCTU

rpaknanuaa Poccun, [Iporpammel hopMupoBanus yHUBEpCaabHBIX yaeOHBIX nerictBui (YY),
COCTaBJISIIOLIMX OCHOBY JJISi CaMOPa3BUTHS U HEMPEpPHIBHOIO 0O0pa30BaHUS, BBIPAOOTKU

KOMMYHUKATHBHBIX Ka4€CTB, HCJIOCTHOCTHU O6I.].[CKy.HbTypHOFO, JJUYHOCTHOI'O M I103HaBaTCIIbHOI'O

Pa3BUTHA yHalIUXCA.

Pabouas mporpamMmMa cocTaBiieHa B COOTBETCTBUU C MOJIOKECHHUSIMHU:

1.

@®enepanibHoro 3akoHa ot 29.12.2012 roma Ne 273-03 «O6 oOpa3oBaHuM B
Poccuiickoii denepanuimny.

®denepallbHOTO TOCYAapCTBEHHOTO 00pa30BaTENIbHOIO CTaHapTa OCHOBHOTO OOIIEro
oOpa3oBanus, yrBepkaeHHoro IIpukazom MuHuctepcTBa 00pa3oBaHUS U HAYKH
Poccuiickoit ®enepannu ot 17.12.2010 r Ne 1897 «O6 yrBepxkaenun ¢deaepaibHOrO
roCy/1apCTBEHHOI0 00pa30BaTEIbHOIO CTaH/1apTa OCHOBHOI'O OOIIET0 00pa30BaHUs».
[Tucekmo MunucrepctBa odpazoBanusi u Hayku Poccuiickoit denepauun ot 12 mas
2011 r. Ne 03-296 «OO0 opraHu3anMy BHEYPOUHOW MAESTEIBHOCTH NpPU BBEIECHUU
@®enepalibHOIO  TOCYJApCTBEHHOTO  00pa30oBaTeNbHOIO  CTaHAapTa  OOIIEro
00pazoBaHU.

CanurapHo-3nuaeMuonornyeckue npasuia u HopmatuBel CAHITuH 2.4.2.2821-10
"CaHUTapHO-3MIUJIEMHOJIOTHYECKHE TpeOOBaHUs K YCIOBHSIM U OpraHU3alUH
o0yuyeHus B 00111e00pa30BaTeNbHBIX YUPESKICHUAX ", yTBEPKIEHHBIE TOCTAHOBICHUEM
IJIABHOTO TOCYAapCTBEHHOTO caHuTapHOoro Bpada Poccuiickori ®denepamuu ot 29
nexabpst 2010 r. Ne 189, 3apeructpupoBannsie B Muntocte Poccun 3 mapta 2011 1.

N 19993.

VYcraBa MyHUIIMTIAIBHOTO Ka3€HHOTO OO0IIe00pa3oBaTebHOTO YYeOHOTO 3aBEICHHS
«MKOY Epmonaesckas COLL» MynununansHoro odpazoBanus KusicoBckuit paiion.
VYyebHoro ruiana yue6Horo 3aBefienus «MKOY Epmonaesckas COILI» na 2019-2020
yueOHBIN TO]I.

Pabouas mporpamMMa mo XMMHUHM OpPHUEHTHpOBaHa Ha oOydwaromuxcs 9 kiacca. YpOBEHb
U3y4deHus npeamera — 6a3oBblil. TemaTnyeckoe MiIaHUPOBaHUE PACCUMTAHO Ha 2 y4eOHBIX yaca B
HEJIeNI0, YTO COCTaBIseT 68 y4eOHBIX YacoB B TOJI.

Pabouas mporpamma pazpabotana ais pa®oTsl ¢ yuebHukom Xumus. 9 kiace / O. C.
['abpuensH, U. I'. Octpoymos, C. A. Ciagkos. — M. IIpocBemenue, 2019. — 223 c.

IlnanupyemMbie pe3yabTaTbl OCBOCHUS Y4eOHOI0 MpeaMeTa:
BbINYCKHUK HAYYUTCH:

* CpPaBHUBATh T10 COCTABY OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* KJIacCU(UIIUPOBATH OKCUIBI M1 OCHOBAHMSI 110 CBOMCTBAM, KUCIOTHI U COJIU TI0 COCTAaBY;

* [10JIb30BAThCS TJAOOPATOPHBIM 000PYIOBAaHHUEM U XMMHYECKON TOCY10i1;

* IPOBOJUTH HECIIOKHBIE XUMHYECKHE OIBITHl U HAOMIOJACHUS 32 W3MEHEHUSMU CBOWCTB
BEIIECTB B IIpollecce HMX MPEeBpalleHMit; coOIofaTh MpaBUiIa TEXHUKH O€30MacHOCTH IpHU
MPOBEJICHUH HAOIIOICHUN U OTIBITOB;



* pa3aMyaTh 3KCIEPUMEHTAIBHO KUCIIOTHI M LIENI0YH, M0Ib3YACh HHIMKATOPAMU; OCO3HABATh
HE00X0UMOCTh COOI0ZIeHHsI Mep 0€30IIacCHOCTH IIPU 0OpAIIeHUU C KUCIOTaMH U LIEJI0YaMHU.

* PacKpbIBaTh CMBICI Ieproandeckoro 3akona J[. 1. Menzaeneesa;

* OIIMCBIBATH U XapaKTEePHU30BaTh TAOIUYHYIO (POPMY NEPUOANUECKON CHCTEMbl XUMHYECKUX
AJIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX SJEp M paclpeleseHHe 4YHcia 3JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM AaTOMOB XHUMHYECKHX 3JEMEHTOB MAalbIX I[E€PUOJIOB NEPUOANUECKON
CUCTEMBI, a TAK)Ke KaJus U KaJbIIUs;

* pa3nauyaTh BHUJbl XMMHUYECKON CBS3U: MOHHYIO, KOBAJIEHTHYIO IOJISIPHYIO, KOBAJIEHTHYIO
HENOJISIPHYIO U METAJUTMYECKYIO;

* U300pakaTh AJIEKTPOHHO-HOHHBIE (POPMYNBI BEIIECTB, OOpPA30BAHHBIX XHUMHUYECKHMHU
CBS35IMHU Pa3HOTO BUIA;

* BBISIBJISIT 3aBHCHMOCTbH CBOWMCTB BELIECTB OT CTPOEHHUS MX KPUCTAIIIMYECKHUX PELIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKUX;

* XapaKTepU30BaTh XUMHYECKHE DJIEMEHTbl M HMX COEAMHEHHS Ha OCHOBE I1OJIOXKECHMUS
3JIEMEHTOB B TIEPUOJUYECKOM cUCcTeMe U OCOOEHHOCTEH CTPOSHHS UX aTOMOB;

* XapaKTepU30BaTh HAyYHOE M MHPOBO33PEHUYECKOE 3HAUEHUE NEPUOAMYECKOIO 3aKOHA U
NEPUOANYECKON CHCTeMbl XuMHuYecKuX »dnemMeHToB JI. M. MengeneeBa; ¢ oOBSCHATH CYTh
XUMHUUYECKHUX IPOLECCOB U UX MPUHLUMIIUAIBHOE OTINYHE OT PUINUECKUX;

* Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUSA XUMUUECKUX PEaKIIU;

* YCTaHABJIMBATh NPUHAMIEKHOCTh XUMHUYECKONW peaKkUUu K ONPEAeNEHHOMY THUIYy IO
OJIHOMY M3 KJIaCCU(UKAIMOHHBIX MPHU3HAKOB: 1) MO YMCIY M COCTAaBY HCXOJHBIX BELIECTB U
IPOAYKTOB peakuuu (peakuuu COEAMHEHHUs, pa3JIoKEeHMs, 3aMelleHus U oOMeHa); 2) no
BBIJICTICHHUIO WJIM TOTJIOMICHUIO TEIUIOTHI (peakiuy SK30TEPMUUYECKUE U SHAOTEPMHUUYECKHE); 3) IO
U3MEHEHUIO CTENEeHEH OKMUCIEHUS XHUMUYECKHUX JJIEMEHTOB (peaklUud OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC); 4) IO 00OPAaTUMOCTH TIpoliecca (peakuu 0OpaTuMbie 1 HEOOpaTUMBIE);

* COCTaBISITb YPAaBHEHMS JJIEKTPOJUTHYECKON JIMCCOLMALMM KHCIIOT, LIEJIOYEH, COJIEH;
NOJIHBIE M COKpalEHHbIE MOHHBIC YPABHEHHUS peakUuil OOMEHa; ypaBHEHHsI OKHCIHUTENIBbHO-
BOCCTAHOBUTEJIbHBIX PEaKIuii;

* IPOTHO3UPOBATH MPOIYKTHl XMMHUECKUX pPEaKIHil 1mo (opMmyiaM/Ha3BaHUSM HUCXOIHBIX
BEIIECTB; ONPEEISITh UCXOIHbIE BELIECTBA 110 (POpMyJIaM/Ha3BaHUSAM MPOAYKTOB PEaKIIMH;

* COCTaBJIATh YpaBHEHMs peaklUil, COOTBETCTBYIOUIMX MOCIEI0BATEIBHOCTU («IEMOYKE))
MpEeBpaleHN HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBIBIIAITH B IIPOLIECCE DKCIIEPUMEHTA IMPHU3HAKH, CBUAETEIBbCTBYIOIIUE O IMPOTEKaHUU
XUMHYECKON PEaKInu;

* IPUTOTOBJIATH PACTBOPHI C ONIPEIENEHHON MacCOBOM 10JIEH PACTBOPEHHOIO BELIECTBA;

* OIPENENSITh XapaKTep Cpeabl BOAHBIX PACTBOPOB KHUCIOT M IIEIOYEH MO HW3MEHEHHIO
OKpPacKH HHIUKATOPOB;

* IPOBOJUTH KAueCTBEHHBIE PEAKIMH, MOJITBEP)KIAIOIINE HaJIMYue B BOJHBIX PacTBOpax
BELIECTB OTAEIbHBIX HOHOB

* OIPENENITh MPUHAIEKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY M3 HW3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB [0 UX HA3BAHUSAM;

* OIIPEJENSTh BAJIECHTHOCTD U CTENIEHb OKUCIIEHUS YIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (OPMYJIBI HEOPraHMYECKHX COEIUHEHHM IO BaJEHTHOCTSIM M CTEHEeHSIM
OKHCIICHHSI 3JIEMEHTOB, a TAK)Ke 3apsiiaM MOHOB, YKa3aHHBIM B TaOJIMIle PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI H COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHs (PU3UUECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX
BElIEeCTB (METAJIJIOB U HEMETAJJIOB) M X BBICIIUX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTaMU BTOPOTO
U TPETHETrO NEPUOOB;

* Ha3bIBaTh OOIME XUMUYECKUE CBOMCTBA, XapaKTEpHBIE ISl TPYII OKCUIOB: KUCIOTHBIX,
OCHOBHEIX;



* Ha3pIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTepHbIE Uil KaKJOr0 M3 KIACCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBaHUH, COJIEH;

* IPUBOAMTH IPUMEPHI PEAKIIUNA, TOTBEPKAAIOIINX XMMUYECKIE CBOMCTBA HEOPTaHUYECKHIX
BEIIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUH U COJIEH;

* OTIPE/ICTATh BEIIECTBO-OKUCIUTENh M BEIIECTBO-BOCCTAHOBUTEIb B OKHUCIHMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUX;

* COCTaBJIATh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIA OanaHc (U1 M3YYEHHBIX pEaKIHii) 1o
IPEUIOKEHHBIM CXeMaM PEeaKIMid;

* IPOBOJIUTH J1a0OPATOPHBIEC OIBITHI, OATBEPIKIAIOIINE XUMHUYECKUE CBOMCTBa OCHOBHBIX
KJIACCOB HEOPIaHWYECKUX BEILECTB;

Boinycknuk nonyuyum 603M0MCHOCHIb HAYUUMbBCA:

* IPaMOTHO 00palaThcs ¢ BEIECTBAMU B IIOBCEAHEBHOM KU3HM,

* 0CO3HABaTh HEOOXOIUMOCTh COOIIOJICHHSI TIPABUII SKOJIOTUYECKH 0€30IacHOT0 TOBEACHUS
B OKpY’Karollel MpUpOJHON Cpelie;

* IOHUMAaTh CMBICII W HEOOXOAWMOCTh COONIONEHHS TPEANUCAHUNA, NpesIaraéMblX B
MHCTPYKLHUSAX 10 UCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIp.;

* UCTIOJIb30BAaTh  NPUOOPETEHHBIE  KJIIOYEBbIE KOMIIETEHTHOCTH TP  BBIIIOJHEHUHU
UCCIIEI0BATEIbCKUX MPOEKTOB IO M3YYEHUIO CBOMCTB, CIIOCOOOB MOIYYEHHUS U paclio3HaBaHMS
BEIIIECTB;

* pa3BUBaTb KOMMYHHKAaTHBHYI0 KOMIIETEHTHOCTb, HCIOJIb3Yysl CpEACTBA YCTHOM U
NUCHbMEHHOW KOMMYHHKAIlMM TIpu paboTe ¢ TeKcTaMH Y4eOHMKa | JOMOJHUTEIHHON
JUTEPATypOl, CHPAaBOUYHBIMU TaOJMIIaMH, MPOSABIATh FOTOBHOCTh K YBaXKCHMIO MHOM TOUYKU
3peHwst Ipu 00CYXKIEHUH PE3yIbTATOB BHIIOTHEHHOW PaboOTHI,

* 00BEKTUBHO OLIEHUBATh MH()OPMAIIIO O BELIECTBAX M XUMHUECKUX ITPOLIECCAX, KPUTUUECKU
OTHOCHUTBCS K TICEBIIOHAy4yHOW WH(pOpMANMU, HET0OPOCOBECTHOH peKjame, Kacaromencs
UCIOJIb30BaHUS PA3IMUHBIX BELIECTB.

* OCO3HABaTh 3HAYCHHUE TCOPETUUCCKUX 3HAHUH JUIS TPAKTHUECKON JEATEIbHOCTH YEIOBEKa;

* OMMCHIBATh U3YYEHHbIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSISI IOTUKY CUCTEMHOTO aHaJIn3a,;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX TEPUOJMUECKON CHCTEMBI XUMHUYECKUX DIIEMEHTOB
JUIs OOBSICHEHUS U NIPEBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh WH(OPMALMOHHYIO KOMIIETEHTHOCTb IMOCPEACTBOM YINIYOJIEHHs 3HaHUN 00
UCTOPUHU CTAHOBJIEHUS XUMUYECKOM HayKH, €€ OCHOBHBIX MOHATUH, IEPHOANYECKOT0 3aKOHA KaK
OJTHOTO W3 B@KHEHIINX 3aKOHOB TPHUPOJBI, a TAKKE O COBPEMEHHBIX JOCTIDKEHUSX HAYKH H
TEXHUKU.

* COCTaBJIATh MOJICKYJISIDHBIC W TIOJIHBIE MOHHBIE YPaBHEHHS 10 COKPANIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOAMTH MPHUMEPHI PEAKIIHA, MMOATBEPKAAIONINX CYIIECTBOBAHNE B3aUMOCBS3H MEXKITY
OCHOBHBIMH KJIACCAMU HEOPTraHMUYECKUX BEIIECTB;

* IPOrHO3UPOBATH PE3YIbTATHI BO3ICHCTBHS pa3IMYHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH
XUMHUYECKON peaKiui;

* IPOTHO3UPOBATh  PE3yJAbTATHl BO3JCHCTBUS PA3MUYHBIX (AKTOPOB HA CMEIICHUE
XUMHUYECKOTO paBHOBECHSI.

* IPOrHO3UPOBATh XMMUYIECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATh  CIHOCOOHOCTH  BEIIECTBA  MPOSBIATH  OKUCIUTENbHBIE  WIU
BOCCTAaHOBUTEIIFHBIE CBOMCTBA C YYETOM CTENEHEW OKHCICHHUS SJIEMEHTOB, BXOJSAIINX B €ro
COCTaB;

* BEISIBJIATH  CYIIECTBOBAHHE T'E€HETUYECKOH B3aWMOCBS3M MEXAY BEIIECTBAMH B PSIY:
IIPOCTOE BEUIECTBO — OKCHJI — TUAPOKCH] — COJIb;

* OPraHN30BBIBATH, IPOBOJANTH YYCHHUECKUE MPOCKTHI 110 MCCIIEIOBAHNUIO CBOMCTB BEIIECTB,
UMEIOIMX BXKHOE NMPAKTHYECKOE 3HAUECHUE.



2. Conep:xaHue y4eOHOTO NpeaMeTa
O6o6menne 3Hanmii mo Kypcey 8 kiacca (6 yacon)

Knaccugukarus XuMU4ecKux COeJMHEHUH.

Knaccudukanus XuMHUUeCKuX peakiuii, CTpOEHHE aTOMa M CTPOCHUE BEILIECTBA.

CKOpOCTh XMMUYECKHX PeaKluii, 00paTUMOCTh XUMHUUEKUX PEaKIMi, KaTaaus.
TennoBoii 3¢ ekt xumudeckoit peakuu. TepMOXUMUYECKHE YPAaBHEHUS, PACUETHI 10 HUM.
3aBHMCUMOCTb CKOPOCTH XMMHUYECKUX PEAKLUH OT Pa3IMYHbIX YCIOBUM: OT IPUPOIBI
pearupyroIuux BeIEeCTB, MIOMAA1 IOBEPXHOCTH COIPUKOCHOBEHM S, KOHLIEHTPaLUU
pearupyromux BEeIEeCTB, TEMIIEPATyphl, KaTalu3aTopa. XUMUYECKOE PAaBHOBECHE, YCIOBHS €T0
cMenienus. Pemenue 3anay.
JNemoncrpanuu. Tabmuna «Buasl csazeity. Tabnuna « TUIbl KpUCTATUIMYECKUX PEIIETOKY
JleMoHcTpanyst ONbITOB, BBIACHSAIOIINX 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEAKIUIl OT
pa3u4yHbIX (HaKTOPOB.
JlaGopaTopHble ONBITHI
1. BzaumopeiicTBue aMMuaka v XJa0poBOAOPOAA.
Peaknus nertpanuzanuu.
HaGmronenue TermmoBoro 3ddexra peakuny HeHTpaTu3aIuu.
B3auMopeiicTBre cepHoOi KUCIOTHI ¢ okcuaoM meau (I1).
Paznoxxenne nepokcuia BOAOPOAA € IIOMOIIBIO KaTaja3bl KapToders
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT NIPUPOBI PEArUPYIOLINX BELIECTB
Ha MMpUMEpe B3aMMO/ICHCTBHS PaCTBOPOB THOCYINIb(aTa HATPHUS U XJIopHaa Oapus,
THOCYJIb(aTa HATPUs U COJITHONU KUCIIOTHI.

ok wnN

7. 3aBUCUMOCThH CKOPOCTH XMMUYECKON PEaKluy OT MPUPOIbl METAIOB MIPU UX
B3aUMOJICHCTBUU C COJITHOM KHCIIOTOM.

8. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIIUU OT MPUPOJIBI KUCIOT MPH
B3aUMOJICVICTBUU UX C JKEIIE30M.

9. 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEAKIIMK OT TEMIIEPATYPHI.

10. 3aBUCUMOCTBh CKOPOCTH XUMUYECKON PeaKUU OT KOHIEHTPALMH.

11. 3aBUCUMOCTh CKOPOCTH XHMHUYECKON peakliud OT IUIOMAId CONMPUKOCHOBEHUS
pearupyrouux BeIeCTB.

12. 3aBUCUMOCTBH CKOPOCTH XHUMHUUYECKOW PEaKIMK OT KaTaau3aropa.

XuMHYeCKHE PeaKklMi B pacTBopax 3J1eKTpoanToB (10 yacon)

[TonsiTe 00 HNEKTPOTUTHYECKON ITHCCOIHUAIMHN. OJNEKTPOJIUTHI M HEIJICKTPOIHTHI.
MexaHu3M AMCCOLMAIMM  DJIEKTPOJUTOB C pa3IMYHbBIM  XapakrepoMm cBsi3u. CremneHb
AIIEKTPONUTUYECKON Auccoruaiii. CHUIbHBIE U CIa0ble AIEKTPOIIUTHI.

OcCHOBHBIE TMOJIOXKEHUSI TEOPUM DBJIEKTPOJIUTHUECKON aucconmanuu. Kiaccuduxamms
MOHOB U HUX CBOMCTBa. KHCIIOTBI, OCHOBaHUS M COJIM KaK ANEKTPONUTHL. VX Kimaccudukanus u
JUCCOLIMAIIHS.

OO0mue XUMHUYECKHE CBOMCTBA KHUCIOT: M3MEHEHHE OKpackKd HHIUKATOPOB,
B3aMMOJICIICTBHE C METaJlJIaMH, OKCUAAMH U THIPOKCHIaMU METAJIOB U COISIMU. MoJekynsipHbie
Y MOHHBIE (TIOJTHBIE U COKPAIIEHHbBIE) YPABHEHUS PEAKIUH.

XWMHYECKUH CMBICI COKpPAIIEHHBIX YpPAaBHEHHWH. YCIOBUS MNPOTEKAHMS PEAKIUM MEXIy
AJIIEKTPOJIUTAMHU 10 KOHIIA. Psi1 aKTHBHOCTH METaIIOB.

OO0mue XMMHYECKHE CBOWCTBA IIENOYEH: B3aMMOJAEWCTBHUE C KHCIOTaMH, OKCHIAMHU
HEMeTaIoB, comsMu. OOmuMe XWMHYECKHe CBOWCTBA HEPACTBOPUMBIX  OCHOBaHUM:
B3aMMOJICICTBHE C KUCIOTaMU, pPa3yioKeHNE IPU HarpPEBaHUU.

OO0ue XUMHUYECKHME CBOMCTBA CpeIHUX COJICH: B3aUMOJIEWCTBHE C KHCIOTaMH,
n1eJI09aMu, COJSIMUA U MeTajulaMH. B3anmoielicTBre KUCIBIX COJIEH CO IIETOYaMH.



I'uaponn3, kak OOMEHHOE B3aMMOJICHCTBHE COJIeH ¢ BOJON. ['MApOIM3 COMM CHIBHOTO
OCHOBaHUS M cJ1a00W KUCIOTHI. [ Mapoau3 coym ci1aboro OCHOBAaHMSI M CHUIbHOM KUCITOTHI. [1Ikara
pH.

CBolicTBa KHCIIOT, OCHOBaHUM, OKCHJIOB U COJIEH B CBETE TECOPHUHU DJICKTPOJIUTHYECKOU
JIMCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

JleMoHcTpauum.
. HcnbiTanue BEIecTB U UX PaCTBOPOB Ha AJIEKTPOIPOBOTHOCTb.
. 3aBUCHMOCTH AJIEKTPOIPOBOHOCTH YKCYCHOM KHUCIIOTHI OT KOHIICHTPAIIUH.
. JIBr>KeHHE OKpAIICHHBIX HOHOB B JICKTPUYECKOM TI0JIE.
. OrnpezerieHne xapakTepa Cpe/ibl B pacTBOpax COJIeH.

JlabopaTopHble ONBITHI.

13. uccouumanus ciiadbIX 3JEKTPOJIUTOB Ha MPUMEpE YKCYCHON KHUCIOTHI.

14. HI3MeHeHHE OKPACKU MHJIUKATOPOB B KUCIIOTHOM Cpejie.

15. Peakuus HeUTpaln3aluy pacTBOpa IIEI0UYH Pa3IMYHBIMU KHCIOTaMU.

16. Ilomyuenue rugpokcuaa meau (II).u ero B3auMoaeiicTBrE ¢ pa3IMYHBIMUA KHUCIOTAMHU.

17. BsaumojeicTBUE CUIBHBIX KUCIOT ¢ okcuaom meau (II).

18-20. BzaumozeiicTBHE KUCIOT C METAJJIAMH.

21. KadecTBeHHas peakiiys Ha KapOOHAT-HOH.

22. IlomyyeHue cTyHS KPEMHUEBOW KUCIIOTHI.

23. KadecTBeHHas peakiys Ha XJIOPUJL - LU CYIb(paT-HOHBI

24. HM3MeHeHHe OKpacKH MHAUKATOPOB B IIECJIIOYHOM Cpeae.

25. BsaumopeiicTBuE 1IENIOYEH C YIIIEKUCIIBIM a30M.

26. KauecTBeHHas peakuus Ha KATHOH aMMOHHUS.

27. Ilomyuenue runpoxcuna meau (1) u ero pasnoxenue.

28. BzaummopeticTBue kapOOHATOB C KHUCIIOTAMH.

29. Ilomyuyenue runpokcuna sxeneza(lll).

30. BsammopeiicTBue xene3a ¢ pactBopoMm cynbharta meau (1)
IIpakT4yeckune padoThI

1.  CBoiicTBa KHCIIOT, OCHOBaHUM, OKCHJIOB U COJIEH B CBETE TEOPHUU
ANEKTPOIUTUYECKON AUCCOLMUALMH U OKUCIUTEIbHO ~BOCCTAHOBUTENIbHBIX PEAKIINI
HemeTtanabl 1 ux coequHeHus (28 yacoB)

CrpoeHue aTOMOB HEMETAJUIOB M HMX mosoxeHue B Ilepmonnueckoid cucreme. Psn
ANEKTPOOTPUIATENBHOCTH. KpHCTaUNIMUEeCKUE pEMIETKM HEMETAIJIOB — TMPOCTHIX BEIIECTB.
Annotponus u e€ npuunHbl. Pu3nueckue cBoiicTBa HeMeTamoB. OOIIMe XUMUYECKHEe CBOICTBA
HEMETAJJIOB: OKHUCIIUTENIbHBIE U BOCCTAHOBHUTENBHBIE.

["asorensl, cTpoeHHE UX aTOMOB M MOJeKyJl. PU3MYECKHEe U XMMHUUYECKHE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB TaJIOTEHOB B 3aBUCHMOCTH OT WX MOJIOKEHHUS B
[lepnonnueckoi cucreMe. HaxokaeHue rajloreHoB B MPUPOJE U UX IMOJy4YEHUE. 3HAYEHUE U
MPUMEHEHNE TAJIOTCHOB.

["aioreHOBOJOPOABI M COOTBETCTBYIOIIME UM KHUCIOTHI: TUIABUKOBAs, COJSHAs,
OpoMOBOZOPOIHAS, MOM0BOAOpOAHAs. ['amorenupl. KauecTBeHHbIE peakWy Ha TaJOTCHH-
noHbl. [I[puMeHeHne coeIMHeHN TaIOTeHOB M UX OMOJIOTHYECKas POib.

O6mas xapaxktepuctuka s1emMeHToB VIA-rpynmbsl. Cepa B mpupojge U €€ mosyueHue.
AnnoTponHele MOIU(UKAIIMM CEpPhl M WX CBOWCTBA. XHMHUYECKHE CBOWCTBa cephl M &
MpUMEHEHHE.

CepoBogopon CepoBogoponnas kucnora. Cynbhuas v ux 3HaueHue. JIIoMuHOpOpHI.

Oxkcupa cepsl (IV), cepuucras kucnota, cyabputel. KauecTBeHHas peakius Ha CylIbQUT-
HOH.

Okcun cepor (VI), cepnas kucinora, cyibdarel. Kpucramnorugparel. KadectBennas
peakius Ha cynb(ar-uoH.

CepHas KucCJI0Ta - CHIIBHBIN 371eKTpoauT. CBolicTBa pa30aBIeHHON CEPHOI KUCIOTHI, KaK
TUMTUYHON KHCIOTHI: B3aMMOJICHCTBHE C METAJIaMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHIAMH,



OCHOBaHUSMHU U aM(OTEPHBIMU THAPOKCUAAMHU, colisiMU. KauecTBeHHas peakiusi Ha cynb(har-
WOH.

OO0m1as xapakTepUCTUKA JIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE aToMa U MOJIEKYJIBI.
®u3znueckue U XMMHUYECKHME CBOWCTBA W NPUMEHEHUE a30Ta. A30T B MPUPOJE U €ro
Ouosioruyeckas posib.

AMMHUaK, CTpOeHHE MOJIEKYJIbl U U3NYECKHE CBOMCTBA. AMMUaYHas BOJa, HallaTbIPHBIN
CIUPT, THpPAT aMMHuaka. JIOHOPHO -aKIENTOPHBIA MEXaHW3M OO0pa30BaHMS KATHOHA aMMOHHS.
BoccranoBurtenbHble cBoiicTBa aMMmuaka. Conu aMMOHUSA M MX npuMmeHeHue. KauectBeHHas
peakius Ha KaTHOH aMMOHHSL.

Oxkcuapl a3ora: HecojeoOpa3yrolue U KUCIOTHbIE. A30THCTasl KUCIOTa U HUTPUTHI.
A30THas KUCI0Ta, €€ MoJIydeHue U cBoiicTBa. HuTpatsl.

®docdop, crpoenne aroma u amwtorponus. Dochuasl. Pochun. Okcua ochopa(V) u
oprodochopnas kucnora. Pocharer. Dochopusie ynodperus. NMHCEKTUIIHIBL.

OO6mass xapakTepucTuka 3meMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
MIPOCTHIX BEIIECTB U COCIMHEHUN B 3aBUCUMOCTH OT IOJIOKEHHUS AJIeMEeHTOB B [lepuonnueckoi
cucteme. Yriepoll. AIOTpornHble MoaudUKauu: anMas, rpadut. AMOpHBINA Yriaepoa U ero
copTa: ca)ka, AaKTHBUPOBAHHBIA yroiib. AjcopOrus. XWMHYECKHME CBOWCTBA YIJIepoja.
Kokcoxumuueckoe npou3BOACTBO U ero mpoaykius. Kapouas.

Oxcunpl yraepona. YrombHas kuciotra. ConM yroipHOW KHCIOTHI: KapOOHATBl H
ruapokapOoHatel. TexHHueckas 1 MuIeBas coa.

VYrneronopoasl. Kucnopojiconepxaiime opraHM4eckue CoOeIMHCHUS.

Kpemnuii, crpoenne ero aroma u cBoiictBa. Kpemuuii B npupoge. CUnMiuabl U CHIIaH.
Oxkcua kpemuusi(1Y). KpemuueBast kuciora u €€ comu.

[IpousBoacTBO CTEeKJIa u LIEMEHTA. [Iponykuus CUJIMKATHOMN
MIPOMBIIIIJICHHOCTH: ONITHYECKOE BOJIOKHO, KepamuKa, Gapdop, dhasHc.

Onrtruyeckoe BOJIOKHO.

Hemerannel B mpupone. @pakuuvoHHaAs IEpPEroHKa >KUIKOTO BO3JyXa Kak cCroco0
MONyuYeHHUsl KHUCIIOpoAa, a3ora, aproHa. Ilomydenue dochopa, kpemHus, xinopa, Hoxa.
DNEeKTPOIU3 PACTBOPOB.

[Tony4yeHue cepHON KUCIOTHI: CHIPHE, XUMHU3M, TEXHOJIOTUYECKASI CXEMa, METO/
KHIISIIETO CJIO0s, TPUHITUIIBI TETNI000MEHa, TPOTUBOTOKA U NUPKYIsiiuu. Oneym. [Ipou3BoacTBO
aMMHAKa: ChIPbE, XUMHU3M, TEXHOJIOTHYECKasl CXeMa.

JleMoHCTpPauMu

o Konekuus HeMeTasios.

e Mojienu KpucTamIn4ecKuX peréToK HEeMETaNIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e O30HATOP U MPHUHIIMIIBI €70 PAOOTHI.

e ['opeHre HEMETAIIIIOB - IPOCTHIX BEIIECTB: cepbl, (pochopa, APEeBECHOrO YIJIsl.
e O0Opa3Iibl raJoreHoB - MPOCTHIX BEIIECTB.

» B3auMozeicTBrE TAIOT€HOB C METAJUIAMHU.

 BeiTecHeHue xsiopa OpoMOM WM HO/a U3 PaCTBOPOB UX COJEH

o Kosyeknust mpupoIHBIX COEAMHEHUH XJIOpA.

» B3zauMozeiicTBue cepbl ¢ MeTauiamMmH.

o ['openue cepsl B KUCIOpOIE

o Komneknus cynb(GuaHbIX py.

o KauecTBenHas peakius Ha CyIbPua-HOH

e ObGecuBeunBaHNE OKPAIICHHBIX TKAHEH U I[BETOB CEPHUCTHIM T'a30M.

» B3anMozeiicTBNE KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEJIBIO.

e OOyrnMBaHve OPraHUYECKUX BEIIEeCTB KOHIIEHTPUPOBAHHOMN CEpHOM KHCIOTOM.
e Jluarpamma «CocTaB BO3/IyXay.

e Buneodparments! u cnaiiabl «[Ituubpu 6azapsi.

o [Toryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

« PaznoxeHne 6uxpoMara aMMOHHUSI.



» B3auMozeiicTBUE KOHLIECHTPUPOBAHHOM a30THOM KUCIIOTHI C MENIBIO.

e ['openue uyepHoro nopoxa

o PaznoxxeHre HUTpaTa Kaliisi U TOPEHUE IPEBECHOTO YTOJbKA B HEM

o O0pa3ibl IPUPOAHBIX COeTMHEHHH (Gocdopa.

 ['openue dhocdopa Ha BO3IyXe U B KUCIOPOJIE.

o [Tomyuenue 6enoro ¢ochopa 1 UCIBITAHUE €TO CBOMCTB

o Komneknus «O0pasisl IPUPOAHBIX COSTUHEHUH YTIIepo1a

e [Toptper H. JI. 3enunckoro. [Tornomnenne akTHBUPOBAaHHBIM YTJIEM pacTBOPEHHBIX
BEILIECTB WJIM Ta30B.

e YCTpOWCTBO MPOTUBOTA3A.

e Mojenu MOJIEKYJ ME€TaHa, 3TaHa, dTUIEHA U alleTHIICHA.

» B3aumogeiicTBue sTuieHa ¢ OpoMHOM BOJIOM U pacTBOPOM MEpPMaHraHaTa Kalus.

e O0mIMe XMMHYECKUE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOM KUCIIOTHI.

o KauecTBeHHas peakuus Ha MHOIOaTOMHBIE CIIUPTHI.

o Kommexnust «O0Opasisl MPUPOIHBIX COSTMHCHUN KPEMHUS.

o Konnekuus crekna, KepaMHUKH, [IEMEHTa U U3JIEIUI U3 HUX.

o Koyutekuust npoyKIMU CUIIMKATHON TPOMBILIIIEHHOCTH.

e Buneodparments! u cnaiiabl «I[Ipon3BoICTBO cTEKIIA U LIEMEHTAY.

o Konneknus «IIpupoHbie COeTMHEHUS HEMETAIIOBY.

e Buneodparments! u cnaiiapl «PpakiMOHHAs IEPETOHKA KUKOTO BO3AYXa»

e Buneodparments! u cnaiinel «llorydenne Bogopoa, KHCIOpOaa U TaJOTeHOB
ANEKTPOIUTUYECKUM CIIOCOOOM.

e Mojenu anmaparoB JJisi IPOU3BOJICTBA CEPHOM KUCIIOTHI.

e Mozeinb KUISIIETo CIIOs.

e Mozeib KOJIOHHBI CHHTE3a aMMHUAKA.

e Buneodparments! u cnaiiabl «I[Iporu3BoICTBO cepHOM KHUCTOTHI.

e BuzeodpparmenTs u cnaiinel «IIpon3BoACTBO aMMuaKay.

o Komnekuust «CpIpb€ ni1sl MOTYYEHUsI CEPHOU KUCTOTHI.

JlaGopaTopHbie ONBITHI

31. Pacno3HaBaHue raJioreHuA-MOHOB.

32. KauecTBeHHbIE peaKkluu Ha CyJIb(aT-HOHBI.

33. KauecTBeHHas peakuys Ha KATUOH AMMOHHMS.

34. XHMMHMYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.

35. KauectBeHHbIe peakiuu Ha Gocdar-nuoH.

36. Ilomy4yeHue u CBOMCTBA yrOJIbHOU KUCIIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-UOH.

38. IIpomyckaHue yriekuciaoro rasa yepes pacTBOp CHIIMKATa HaTpHs.

IIpakTnyeckune padorTsl

2. lI3ydeHne CBOWMCTB COJISTHOM KHCIIOTHI.

3. 3yueHne CBOMCTB CEPHOM KUCIIOTBHI.

4. [Tonydenne aMMHaKka U M3y4eHHE €ro CBOWCTB.

5. [lonydeHue yriaekuciaoro ra3a i M3y4eHue ero CBOMCTB.

Metauibl U ux coequHenusn (15 yacon)

[Tonoxenue wmeramnoB B Ilepuomnueckont cucreMe XuUMUYeCKUX 3iemeHToB [, .
MeHnneneeBa, CTpOCHHE MX aTOMOB M KPUCTAJIOB. MeTayuimyeckas CBA3b U METaJUITMYecKast
KpHUCTaluIMuecKas pemerka. duznueckue CBOMCTBA METAIJIOB: JIEKTPO- U TEILIONPOBOAHOCTD,
OTpakaroIas CrocCOOHOCTh, MIACTUIHOCTh. CIuTaBbl YEPHBIE U I[BETHHIE.

Meramibsl Kak BOCCTAHOBUTENHM. ODJIEKTPOXMMHYECKUN psJl HampsbkeHud. BzaumopelictBue
METAJIJIOB C HEMETAJUIaMH, OKCHIaMU, KUCJIIOTAMH, COJIAMHU. ATTIOMUHOTEPMHUS.

CtpoeHre aTOMOB M TPOCTBIX BEIIECTB IMIEIOYHBIX METAIOB. 3aBUCUMOCTh (U3UYECKUX U
XAMHYECKUX CBOMCTB IMIEJIOYHBIX METAJUIOB OT 3apsI0B siAep UX aTOMOB. OKCHUJIBI ¥ TUIPOKCHIBI



LIEJOYHBIX METAJUIOB, UX IIOJYYEHHUE, CBOWCTBA, NMPUMEHEHHE. BakHeWIIne COJIM IIEIOYHBIX
METaJUIOB, UX 3HAYEHUE B KUBOU U HEXKUBOI MPUPOJIE U B )KU3HU YETIOBEKA.
CrpoeHre aTOMOB M MPOCTHIX BELIECTB IIEJIOYHO3EMENIBHBIX METAJIOB. 3aBUCHUMOCTD
(bu3NYECKUX U XUMHUYECKUX CBOMCTB LIEJIOYHO3EMEIbHBIX METAJIIOB OT 3apsI0B si/Iep UX aTOMOB.
OKcubl ¥ TUJIPOKCHUJIBI IIETTOUHO3EMEIbHBIX METAJIOB, UX MOJy4YeHHEe, CBOMCTBA U IPUMEHEHHE.
Baxneiinme coyiu mEno4Ho - 3¢MeNbHBIX METAILIOB, UX 3HAYEHUE B IPUPOJIE U )KU3HU YEIIOBEKA.
KapOoHaTsl 1 THIPOKapOOHATHI KATBIIHUS.
KéctkocTh Boabl: BpeMeHHast U moctosiHHass. CriocoObl yCTpaHEHUsI BPEMEHHOW >KECTKOCTH.
Crioco0bl ycTpaHeHUs: MOCTOSTHHON kEcTkocTh. MonnuThl. CoeMHEHUsT aTFOMUHUS B MIPUPOJIC.
XuMuyeckue cBOHCTBa amtoMuHUS. OCOOCHHOCTH OKCHAA M THIPOKCHAA ATIOMHHHS Kak
aM(dOTepHBIX COCTMHCHUI. BakHeIre coan arroMuHus (XJIOpH I, Cyabdar).
OcobGeHHocTH cTpoeHUs aToma kelesa. JKene3o B mpupoze. Baxneitmue pyasl xene3a. OKCHIbl
u ruapokcubl xeneza(ll) u xenesa(Ill). Conu xene3za(Il) u xxeneza(Ill). O6Hapyx)eHre NOHOB
KaTHOHOB K€J€3a B paCTBOpE. 3HAUEHHE COCIMHEHUN JKee3a.
Koppozust xumudeckasi 1 2JIeKTPOXUMUYECKast. 3alIiuTa METAJIOB OT KOPPO3uU. MeTauibl B
npupojie: B CBOOOAHOM BUJE U B BUJIe coequHeHuit. [lonstue o meramtypruu. Uépuas u
LUBETHasA MeTauryprus. [lupoMeramnyprusi, THIpOMETAILTYPrHUsl, SJIEKTPOMETATUTYPIrHsL.
Jomennsrii npouecc. [lepepaboTka uyryHa B cTajib. DNEKTPOJIU3 PACILIABOB.
JleMoHCcTpaunmn
o B3aumopeiicTBue HAaTpus, JIUTHUS U KaJIbIU C BOJOK.
o BzaumopeiicTBue cMeCH MOPOLIKOB CEPBI U KEJe3a, [IMHKA U CEPBL.
o B3aumopeiicTBre adtOMUHMS C KUCIOTAMM, 1IEJI0YAMU U BOJOM.
o BsauMmogeicTBue xene3a u MEAU C XJIOPOM.
o B3aumopeiicTBue Meau ¢ KOHUEHTPUPOBAHHOW CEPHOM KUCIOTOM U a30THOM KUCIOTON
(pa30aBJICHHOM U KOHIICHTPUPOBAHHOM ).
e Okpacka IIaMeHU COEIMHEHUSIMU 1IETOYHbIX METAIIJIOB.
e Oxpacka IIaMeHU COEMHEHUSIMH 1ETOYHO3EMEIbHBIX METAJIIOB .
o [ameHnwue U3BECTH BOJOM.
o Ilonmyuyenue KECTKON BOABI B3aUMOJICUCTBUEM YITIEKHUCIIOTO I'a3a C U3BECTKOBOM BOJIOM.
e VYcTpaHeHHE BPEMEHHOM KECTKOCTU KUIISTYUEHUEM U TOOABKOW COJIBI.
e YcTpaHeHHE OCTOSHHON KECTKOCTH JOOABKOM COJIBI.
o Komnnekuust npupoHbIX COEAMHEHUHN aTFOMUHUS.
o [lomyuenue aMmpoTepHOro rMIPOKCHIAa ATIOMUHUS U UCCIIEIOBAaHUE €0 CBOMCTB.
o Pe3ynbpTarhl JUIMTENBHOIO SKCIIEPUMEHTA 110 U3YYEHUIO KOPPO3UHU CTAJIBHBIX U3JCIIUMI B
3aBUCHMOCTH OT YCJIOBHH IPOLIECCOB.

o Boccranosnenue meau u3 okcuna meau(Il) Bogopomom.
o Buneodparments! u cnaiinbl «I[Ipon3BoACTBO YyryHa U CTAIN».
o Buneodparments! u cnaiiasl «M3nenust U3 4yryHa v CTanm.
o Buneodparments! u cnaitabl «IIpon3BoaCTBO aTIOMUHUSY.
JlabopaTopHble ONBITHI

39. BzaumopeiictBue xeine3a ¢ pactBopoM cynbhara meau(ll).

40. IlomydeHHe U3BECTKOBOU BOJBI U OIIBITHI C HEH.

41. KadecTBeHHBbIE peaKI[MM HA KATHOHBI JKeJe3a

IIpakTnyeckune padoTsl

6.  IlomyuyeHue >xecTKOI BOJBI U CIOCOOBI €€ YCTpaHEHUSI.

7.  Pelienue skciepuMeHTANIbHBIX 3aa4 10 Teme «MeTamiby.

XuMusa 1 OKpy:kawiasa cpeaa (2 yaca)

Crtpoenue 3emiu: SiAPO, MAaHTHUS, 3eMHAs KOpa, UX XUMHUYECKUH cocTaB. JIutocdepa u
€€ xuMHu4ueckuii cocraB. Munepaiel. Pyasl. Ocagounsie noposl. [lone3Hbie nckomaemele.
XuMuyeckuit coctaB Tupochepbl. XMMHUYECKH cOCTaB aTMOCHEPHI.

HcTOYHUKH XMMHUYECKOTO 3arps3HeHUsI OKpyXKatolieil cpepl. [ 1obanbHble 3KOJI0rH4ecKue
po0OJIeMBI YeIOBEYECTBA: MAPHUKOBBIN 3(PPEKT, KUCIOTHBIE T0KIU, O30HOBBIC JBIPHI.



MexayHapoIHOE COTPYAHHUYECTBO B O0JIACTH OXPAHBI OKPYKAIOUIEH Cpeibl OT XUMHUYIECKOTO
3arpsA3HECHUS. «3eEHAST XUMUS.
JleMoHCcTpan U
Kosnneknus MuHepanoB U TOPHBIX TOPO/I.
Buneodparmentst u crnaiianl «1 106anbHbIe 3KOJIOTHYECKHE TPOOJIEMBI Y€TI0BEYECTBAY.
00600meHHe 3HAHUI 10 XUMHUH 32 KYPC OCHOBHOM IIKOJIbI.
MoaroroBka k OCHOBHOMY rocy1apcTBEHHOMY 3k3aMeHy. UTOroBblii KOHTPOJIb. (8
4acoB)

Crpoenue aToMa B COOTBETCTBHHM C IMOJOKEHUEM XUMUUYECKOro 3emMenTa B [lepuoanueckoii
cucreme. CTpoeHHEe BEUIECTBA: XUMUUECKas CBSI3b U KPUCTAIUIMYECKUE PEIIETKU. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX AJIEMEHTAMU MPOCTHIX BEIIECTB (METANIOB, HEMETAJUIOB, OJIaropoaHBIX
ra3oB) OT IMOJIOKEHMsI 3JIeMeHTOB B [lepuoanueckoii cucreme. THUITONOTHS HEOPTaHUYECKUX
BEILIECTB, JAECJIEHUE UX Ha KJIacchl U rpynisl. [IpeacraBurenu.

[Ipr3Haku U yCclIOBUS TPOTEKAHUSA XUMUUECKUX PEaKIUi. THUIIOIOTHS XUMUYECKUX PEAKIIUM 0
pa3IMYHBIM OCHOBaHMSIM. Peakinu noHHOTO 0O0MeHa. OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIC
peaKIuu.

XuMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIC XUMUUECKUE CBONCTRA
coyieo0pa3yrIIUX OKCHIOB, TUAPOKCUIOB (OCHOBAaHUH, KUCIOT U aM()OTEPHBIX THIPOKCHIIOB),
coJei.

3. Temamuueckoe niaanupoeanue

No Tema ypoxka KonuuectBo KonTposb
ypoka 4acoB
O0o01menue 3HaHUI Mo Kypcy 8 kiacca
1-2 | Knaccudukaruss XMMUYIECKUX COCTMHEHUHN 2 VYcTHbIH onpoc
3-4 | Knmaccudukanus XUMHUYECKUX PeaKIui 2 Bsaumonposepka
5 CKopocTh XMMHUYECKUX peakluii 1 [IpoBepka pacueros
6 K 1 KonTponbHas pabora
XuMHUYecKHe peaklii B pacTBOpax
7 DNEeKTPONUTHYECKAs TUCCOLUAIIHS 1 VYcTHbIH onpoc
8 OCHOBHBIE TIOJIOKEHUS TEOPUU 1 VYeTHBII onpoc
AIIEKTPOIUTUIECKOMN TUCCOIHAIINT
9-10 | XumHueckHe CBOMCTBA KUCIIOT Kak 2 Bsaumonposepka
3JIEKTPOJIUTOB
11 | Xumuueckue cBOMCTBa OCHOBAaHHMM Kak 1 B3anmornposepka
AJIEKTPOJIUTOB
12 XUMHUYECKUE CBOMCTBA COJIEH Kak 1 Bzaunmonposepka
AJIEKTPOJIUTOB
13 | I'unponus coneit 1 YcTHBIN onpoc
14 | IpakTuueckas padota Ne 1. Pemenune 1 3anosHeHne TaOIHIIbI

AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«INEKTPOTUTUYECKAS TUCCOITUAITHS

15 | KontponbHas paboTa 1o teMe «XUMHUYECKHE 1 KonTposabnas pabora

peaxkiuu B paCTBOPax»




HeMeTanabl 1 HX cOeTUHEHUS

16 | OG6mas XxapakTepruCcTUKa HEMETAIJIOB 1 YcTHbIit onpoc
17 | OGmas XxapaKTepuCcTUKa IaJOreHOB 1 B3anmonposepka
18-19 | CoenuHeHus rajgoreHoB 2 B3aumornposepka
20 | Ilpaktuyeckas padora Ne 2. U3yuenue 1 3anosHeHrne TaOIHIIbI
CBOMCTB COJITHOW KUCJIOTHI.
21 | Xanbkorensl. Cepa. 1 YcTHBIN onpoc
22 | CepoBoaopon 1 Bsanmonposepka
23-24 | KucnopoiHble COSTMHEHUSI CEPhI 2 VYcTHBIN onpoc
25 | Ilpaktuueckas padora Ne 3. U3yuenue 1 3anogHeHrne TaOIHIIbI
CBOWCTB CEPHOM KUCIIOTHI.
26 | OOmas XxapakTepuCTUKA AIIEMEHTOB V A- 1 YcTHbIi onpoc
rpynnsl. A30T.
27-28 | Ammuak. Cou aMMOHHUSL. 2 B3aumornposepka
29 | [Ipaktuueckas pabota Ne 4. [Tonydenue 1 3anonHeHue TabIUIbI
aMMHaKa ¥ U3y4yeHUe ero CBONCTB.
30 | KucnoponHble coelMHEHUS a30Ta. 1 Bsaumonposepka
31 | ®ochop u ero coequHEHUS. 1
32 | O06mas xapakTepucTruka 31eMeHToB [V A- 1 3anoTHeHHEe TaOIUIIBI
IPYIIBL. YTIEPOU.
33 | KucnoponaHble coeIMHEHUs yriepoa. 1 Bsaumonposepka
34 | IIpaktuueckas pabora Ne 5. KauecTBeHHas 1 3anonHeHue TabIUIbI
peakuus Ha KapOOHaT-HOHBI.
35-36 | YriieBogopoibL. 2 YCTHBIN ompoc
37-38 | Kucnopoacoaepxaiiue opraHudecKie 2 3aroTHeHHE TaOIUIIBI
COEIMHEHMUSL.
39 | Kpemuuii u ero coenuHeHus 1 Bsaumonposepka
40 | CunukatHas MPOMBIIUIEHHOCTh 1
41 [Tonydyenue HemeTaioB 1 Bzaunmonposepka
42 | IlomydeHne BaKHEHITUX XUMUIECKUX 1 VYeTHBII onpoc
COCIMHEHUI HEMETAILJIOB.
43 | KonrtponbHas pabora o reme «Hemeranib 1 KonTtponbHas pabora
U UX COEMHEHUS»
MeTajiibl M MX COEIMHEHUS
44 OO6m1ast XapaKTepruCTUKA METAIIIIOB 1 YcrHbIi onpoc
45-46 | XuMHu4YecKre CBOMCTBA METAJIIOB 2 Bsaumonposepka
47-48 | Obuas xapakTepucTiKa 3j1eMeHToB 1A 2 B3aumonposepka
TPYIIIBI
49-50 | Oburas xapakrepuctuka siaemeHTos A 2 Bsaumonposepka
TPYIIIIBI
51 | XKecTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 VYeTHbII onpoc
52 | IIpaktuueckas padora Ne 6. XecTkocTh 1 3anosHeHne TaOIHIIbI
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHSI.
53 | AJrOMUHU B €T0 COeTMHEHUSI. 1 VYcrHbll onpoc




94 | Kene3o v €ero COeIUHEHHUS. 1 VYcrHbll onpoc
55 | [Ipaktuueckas pabora Ne 7. Penienue 1 3arnoTHeHHEe TaOIUIIBI
IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe
«Mertamibby
56 | Koppo3susi METaJlsIOB ¥ CIIOCOOBI 3aIIUTHI OT 1 VYcTHBIN onpoc
HEE.
57 | Metannsl B npupose. [lonarue o 1 VYeTHbII onpoc
METaJLTypPTHH.
58 | KonTponbHas paboTa 1o teme «MeTaib» 1 KonTponbhas padora
XuMus 4 OKpY:Kaoas cpeaa
59 | XuMuyeckuil cocTaB MiIaHeThl 3eMJIsl. 1 3anonHeHue TabIuIbI
60 | OxpaHa OKpY>KaroIIEeH Cpe/ibl OT 1 VYcTHBIN onpoc
XUMHYECKOTO 3arpsi3HEHHUS.
O06001eHne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY IK3aMeHY
61-62 | Bemectna. 2 3anonHenne TabIUIbI
63-64 | XuMuueckue peakiium. 2 3anogHeHrue TaOIHIIbI
65-66 | OCHOBBI HEOPTaHHMYECKOW XHUMUHU. 2 YcTHbI onpoc
67 | KonTpoabsHas paboTa uTorosas 1 KontponpHas pabora
68 | Peseps 1




