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IIporpamma o xumuu 8 — 9 KjIaccel

1. HﬂaHpreMble PE3YJbTAThI U3YUCHUSA yqeﬁﬂoro npeamMera .

B pe3yJabTaTe U3YYCHUS XUMHH Oﬁy‘lalOHIHﬁCﬂ HAY4YIUTCH:

OOBACHATH CYTh XMMUYECKUX MPOLECCOB;

HazbiBaTh npu3HaKy U YCIIOBUS MPOTEKAHUS XUMHUYECKUX PEaKLUil;
YCTaHaBIIMBATh MIPUHAIEKHOCTh XUMUYECKON PEAKIIMH K OIIPe/IeIEHHOMY TUITY
10 OJTHOMY U3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB:

1) mo yucny U cocTaBy
HCXOJHBIX BEILIECTB U MPOAYKTOB PEAKIMH (PEaKUU COECIUHEHMUS, Pa3I0KEeHMUs,
3aMenIeHus: 1 0OMeHa);

2) 1O BBIJCIICHHUIO WM MOTJIOMIEHUIO TETJIOTHI (PEaKIINU IK30TEPMUUYECKUE U
SH/I0TEPMHUYECKUE);

3) 1o U3MEHEHHUIO CTENEeHEeN OKUCIEHUS! XUMUYECKUX JIEMEHTOB (peakiuu
OKHUCJIUTEIbHO-BOCCTAHOBUTEINBHBIE);

4) mo obpaTuMOCTH TIpoiiecca (peakiuu 00paTUMbIe U HEOOpaTUMBIE);

COCTaBJISITh YPAaBHEHUSI SJIEKTPOIUTUUECKOMN TUCCOIMALIUN KUCIIOT, IeI0Yei,
COJIeH; TIOJIHBIE U COKpAIIEHHbIE HIOHHBIE YPaBHEHUS PEeaKIiii 0OMeHa;
YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINit;

MIPOTHO3UPOBATH MPOAYKTHl XUMHUECKUX pPeakluii o ¢popMyaam/Ha3BaHUSIM
HCXOJHBIX BEILIECTB; OMPEAEIATh UCXOAHbIE BElllecTBa Mo (hopMmyliaM/Ha3BaHUSAM
MIPOJIyKTOB PEaKIUU;

COCTaBIISATh YPaBHEHUsI peaKLUi, COOTBETCTBYIOUIUX MTOCIE0BATEILHOCTH
(«uenoukey») MpeBpalleHnii HEOPraHNYECKUX BEIIECTB Pa3IMYHbBIX KJIACCOB;
BBISIBIISITH B IIPOIIECCE AKCIIEPUMEHTA MPU3HAKHU, CBUAECTEILCTBYIOIIUE O
MPOTEKAHUH XUMHUYECKOHN peaklnu;

MIPUTOTOBIISATH PACTBOPHI C OMPEICIEHHON MacCcOBOIl 10Jiel paCTBOPEHHOTO
BEIIECTBA;

OTIPEIeIIATh XapaKTep Cpeibl BOJHBIX PAaCTBOPOB KUCJIOT U IIEJI0YEHl 110
W3MEHEHUIO OKPACKU UHIUKATOPOB;

MIPOBOJIUTH KAU€CTBEHHBIC PEAKIUH, TOATBEPKAA0IINE HAIMYNE B BOJHBIX
pacTBOpax BEIIECTB OTJCIbHBIX HOHOB

OTIPEIeNATh MPUHAICKHOCTh HEOPTaHNUYECKUX BEIIECTB K OJHOMY U3
M3YYEHHBIX KJIACCOB/TPYIII: METAJIbI U HEMETAIJIbI, OKCH/IbI, OCHOBAHUS,
KHUCIIOTBI, COJIH;

COCTaBIIATH ()OPMYJIIBI BEIIECTB MO UX HA3BAHUSIM;

OTIPEAEIIATh BAJIECHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BELIECTBAX;

COCTaBJIATH (POPMYIIbI HEOPIraHUYECKUX COETMHEHUH TI0 BAJIEHTHOCTSIM U
CTETEHSIM OKHCIIEHHS 2JIEMEHTOB, a TAK)KE 3apsAaM MOHOB, YKa3aHHBIM B
TabJMIle PACTBOPUMOCTH KHCIIOT, OCHOBAaHHUM U COJIEH;

OOBSICHATH 3aKOHOMEPHOCTU U3MEHEHUS (PU3MUECKUX U XUMHUECKUX CBOWCTB
MPOCTHIX BEIIECTB (METAIJIOB M HEMETAJJIOB) U UX BBICUIMX OKCHUJIOB,
00pa30BaHHBIX AIEMEHTAMU BTOPOTO M TPETHET0 NMEPHUOIOB;

Ha3bIBaTh OOIINE XUMHUUECKUE CBOMCTBA, XapaKTEePHbIE JUISI IPYIIT OKCH/IOB:
KHCIIOTHBIX, OCHOBHBIX;



®  Ha3pIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTePHBIC [Tl KAXKJIOTO U3 KIaCCOB
HEOPraHWYECKUX BELIECTB: KUCIOT, OCHOBAHUM, COJIEH;

® [IPUBOJUTH MPUMEPHI PEAKIINH, MTOITBEPHKAAIOIINX XUMUYECKHUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCUAOB, KACIIOT, OCHOBAHUU U COJIEH;

®  ONpeeNsITh BEUIECTBO-OKUCIIUTEIb U BEIIECTBO-BOCCTAHOBUTEIH B
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMIX;

®  COCTaBJISITh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN OaaHC (I M3yICHHBIX
peaxkuuil) no NpeUI0KEHHbIM CXEMaM PEaKIItii;
MIPOBOIUTH TA0OPATOPHBIE OIBITHI, MOATBEPKIAIONINE XUMHUECKUE CBOMCTBA

® OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

OO0yuarouuiicsi MOJY4UT BO3MOKHOCTH HAYYUTHCS!

* IPOTHO3UPOBATH PE3YNbTATHI BO3AECUCTBUS Pa3IMUHBIX (JaKTOPOB HA U3MEHEHHE
CKOPOCTH XMMHYECKON PEaKLNH;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3AECUCTBUS PA3IMUHBIX (PaKTOPOB HA CMEIIEHHE
XUMHUYECKOTO PAaBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BELIECTB HA OCHOBE X COCTaBa U CTPOEHNS;
* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISTh OKUCIUTENbHBIE UITH
BOCCTAHOBHTEIIbHBIE CBOMCTBA C YYETOM CTENEHEN OKUCIIEHHS 3JIEMEHTOB, BXOIAIINX B
€ro COCTaB;

* BBISIBJIAITH CYIIECTBOBAHUE F'€HETHUYECKON B3aUMOCBSI3M MEXK/y BEIIECTBAMU B PSAY:
IIPOCTOE BEIIECTBO — OKCHJL — TUAPOKCU] — COJIb;

* OpPraHu30BBbIBaTh, IPOBOJUTH YYEHUYECKHE IPOEKTHI IO HCCICIOBAHUIO CBOMCTB
BEIIECTB, UMEIOIINX BAJKHOE NNPAKTUYECKOE 3HAYCHHUE.

BoinyckHuk noiyuum 603mMo0MCHOCHb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMBCS C BEWECBAMU 8 NOBCEOHEBHOU HCUHU,

* 0CO3HABAMb HEOOXOOUMOCHb COONIOOCHUS NPABUI IKONO2UUECKU DE30NACHO20
Nn0BeOeHUsl 8 OKPYICaouell NPUpooOHoll cpeoe;

* NOHUMAMb CMBICA U HEOOX0OUMOCHb COONI0OEHUs. NPeONUCAHULL, NPedSazaemMblX 8
UHCMPYKYUSIX NO UCNOTb308AHUIO TEKAPCME, CPeOCmE ObIMOBOU Xumuu U op.;

* UCNOIBL308AMb NPUOOPEMEHHbBIE KIIOUesble KOMNEMEHMHOCMU NPU GbINOJIHEHUU
UCCe008aMENbCKUX NPOEKMO8 NO U3YUEHUIO CEOUCME, CHOCODO08 NOIYYeHUs U
PACNO3HABAHUSL BEUYECME;

* Pazeusamsb KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCHOIb3YS CPEOCMEA YCIMHOU U
NUCbMEHHOU KOMMYHUKAYUYU NPU pabome ¢ meKcmamu Y4eOHUuKa u OOnoIHUMeNbHOU
JUMepamypotl, CRpAgOYHbLIMU MAOIUYAMU, NPOSBIAMb 20MOBHOCHb K YEANCEHUIO UHOU
MOYKU 3PEHUsL NPU 0OCYICOEHUU PEe3YTbMAMO8 bINOJHEHHOU PabOmbl,

* 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUJECEAX U XUMULECKUX NPOYeCccax,
KPUMU4ecky OMHOCUMbCSL K NCE8OOHAYYHOU UHDOpMayuu, Hedobpoco8ecmHuoll pexkiame,
Kacaroweucs UCnoib308aHUsE PA3TUYHBIX 6EUeCmE.

* 0CO3HABAMb 3HAUEHUE MEeOPEeMUUECKUX 3HAHUL OJIsL NPAKMUYECKOU 0esimelbHOCIU
yenoseKa,

* ONUCLIBAMb U3YHUEHHBlE 00BEKMbL KAK CUCMEMbL, NPUMEHSISL IO2UKY CUCIEMHO20
amanusa,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCAX NEPUOOUUECKOU CUCEMbl XUMUYECKUX
9/1eMeHmos 05l 00BACHEHUs U NPeOBUOEHUS CEOLUICME KOHKPEMHbIX 8eUecms;

* pazeusams UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCMBOM VelyOeHUs 3HAHULL 00
UCmMopuly CMmaHoB8IeHUsi XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NePUOOUYECKO20



3AKOHA KaK 00OHO20 U3 8AMNCHENUUUX 3AKOHO8 NPUPOOb, d MAKNHCE O COBPEMEHHBIX
O00CMUINCEHUAX HAVKU U MEXHUKIL.

* COCMABIAMb MONEKYIAPHBLE U NOJIHbIE UOHHBLE YPABHEHUSA NO COKPAUYEHHBIM UOHHBIM
VDaBHEHUAM,

* IPUBOOUMb NPUMEPDL PEaKYULl, NOOMBEPHCOAIOUUX CYUYECBOBAHUE 83AUMOCEAZU
MedAHCOY OCHOBHBIMU KILACCAMU HEOP2AHUYECKUX 8eujecms;

* NPOCHO3UPOBAMYb PE3YIbMAaAmyl 8030€lUCMEUs PA3TUYHBIX YAKMOPO8 HA USMEHEHUe
CKOPOCMU XUMUYECKOU PeaKyuu,

* NPOCHO3UPOBAMb PE3YIbIMAmbl 8030eUCHEUs PA3IUYHBIX (DAKMOPO8 HA CMeweHuUe
XUMUYECKO20 PABHOBECUS.

* NPOCHO3UPOBAMb XUMUYECKUEe CEOUCMBA BeUeC8 Ha OCHOBe UX COCMABA U CIPOEHUS],
* NPOCHO3UPOBAMb CHOCOOHOCTb BeUeCmed NPOAGIAMb OKUCIUMEbHbIE UL
80CCMAHOBUMENbHBLE CEBOUCMBA C YYUEMOM CIeneHell OKUCTIeHUS DJIeMeHMO08, 8X00AUUX 8
€20 cocmaes;

* BbIAGIAMb CYUWECNBOBAHIUE 2EHEMUYECKOU 83AUMOCBAZU MEHCOY 8eUjecm8amu 6 paoy:
npocmoe 8eujecmeo — OKCUO — 2UOPOKCUO — COTlb,

* OP2aHU308b18aMb, NPOBOOUMb VUEHUYECKUe NPOEeKMbl N0 UCCIeO08AHUIO CEOUCE
gewecms, UMerWUX 8adCHOe NPAKMU4ecKoe 3HaueHue.

BbInyCcKHUK HAy4YUTCH:

* OTIMCHIBATH CBOWCTBA TBEP/IBIX, KUJIKHX, Ta3000pa3HBIX BEIIECTB, BHIICISST X
CYIIECTBEHHbIE MIPU3HAKHY;

* XapaKTepU30BaTh BELIECTBA 10 COCTaBY, CTPOECHUIO U CBOMCTBAM, yCTaHABINBATh
IIPUYMHHO-CIICICTBEHHBIE CBSI3M MEX/ly JAHHBIMU XapaKTePUCTUKaMU BEIIECTBA;

* PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MTOHATUHN «aTOM», «MOJIEKYJIa»,
«XUMHYECKHH IEMEHT», KIIPOCTOE BELIECTBOY, «CI0KHOE BEIIECTBOY, «BAJEHTHOCTDY,
UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XHUMHUU;

* 1300pakaTh COCTAB MIPOCTEHIINX BELIECTB C IIOMOIIBI0 XUMUUECKUX (HOpMYIT U
CYIIHOCTb XMMHYECKHX PEaKIHil ¢ OMOIbIO XUMUUECKUX YPAaBHEHUI;

* BBIYUCIIAT OTHOCUTEINIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, a TAKXKe
MacCOBYIO JJOJIK0 XUMHUUYECKOTO 3JIEMEHTa B COCIUHEHUAX JJIs OLIEHKU MX MPAKTHYECKOM
3HaYMMOCTH;

* CPaBHUBATH 110 COCTABY OKCHUJIbl, OCHOBAHUS, KUCIOTHI, COJIU;

* KJITacCU(UIUPOBATH OKCHU/IbI U OCHOBAHUS IO CBOMCTBAaM, KUCJIOTHI M COJIM 110 COCTaBY;
* [10JIb30BaTHCS 1a00PATOPHBIM O0OPYJOBAHUEM M XUMUYECKOM MOCYA0H;

* [IPOBOJIUTh HECJIOXKHbIE XUMUYECKHE OIBITHI U HAOJIIOICHUS 32 N3MEHEHUSIMU CBOWUCTB
BEIIECTB B MPOLIECCe UX MPEBpaIlleHuil; cOOI0AaTh MpaBUiia TEXHUKH 0€30M1acCHOCTH MPH
IIPOBEACHUH HAOJIIOICHUN U OIIBITOB;

* pa3InyaTh HKCIEPUMEHTAIBHO KHCIOTHI U IIENOUH, M0JIb3YSICh HHAUKATOPAMU;
0CO3HaBaTh HEOOXOAUMOCTh COOIIOICHUsI Mep 0€30MaCHOCTH IPU OOpaIleHUH ¢
KHCJIOTaMH U ILEJT0YaMHu.

* pacKphIBaTh CMBICI Nepuoiudeckoro 3akona J{. . Menneneesa;

* OIMCBIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POPMY MEPHOJUUECKON CUCTEMBI
XUMUYECKUX 3JIEMEHTOB;

* XapaKTepu30BaTh COCTAB aTOMHBIX sJIep U paclpeielieHUe Yhciia 3JIeKTPOHOB 10
AJIEKTPOHHBIM CIIOSIM ATOMOB XMMHUYECKHX 3JIEMEHTOB MaJIbIX EPUOJIOB MEPHOANYECKOM
CHCTEMBI, a TAKXKE KaJIusl ¥ KaJIbIHs;

* pa3nnu4aTh BUAbI XUMHUECKOM CBS3U: HOHHYIO, KOBAIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO
HETOJISIPHYIO U METAJNTHYECKYIO;



* 1300pakaTh JIEKTPOHHO-HOHHBIE (DOPMYITBI BEIIECTB, 00Pa30BAHHBIX XUMHUYECKUMH
CBSI35IMHM Pa3HOTO BUJA;

* BBISIBJIATh 3aBUCHMOCTb CBOMCTB BELIECTB OT CTPOCHUS UX KPUCTAJUIMYECKUX PEILIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XUMHUYECKUE DJIEMEHTHI U UX COETUHEHHS HA OCHOBE IOJIOKEHUS
3JIEMEHTOB B IIEPUOJAUYECKOM crcTeME U 0COOEHHOCTEN CTPOCHUSI UX AaTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHHUE MIEPUOINIECKOIO 3aKOHA U
IIEPUOANYECKON CUCTEMBI XMMUYECKUX 311eMeHTOB []. 1. Menneneesa;

* OOBSICHATD CYyTh XUMHUECKUX MPOIECCOB M UX MPUHIUITHAIHLHOE OTINYHE OT
bu3nveckux;

* Ha3bIBATh NIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIN;

* YCTaHaBJIMBATh MPUHAIEKHOCTh XUMUUECKON PEAKIIUU K ONIPE/IETIEHHOMY THITY O
OJIHOMY U3 KJIAaCCU(UKALIMOHHBIX TPU3HAKOB: 1) [0 YUCIIY U COCTaBYMCXOJHBIX BEILIECTB
U IPOJYKTOB peaKkuu (peakuu COeAMHEHUS, PA3JI0KEHUsI, 3aMELIeHUs] U 00MeHa); 2) 1o
BBIJICJICHUIO WM MOTJIOLIEHHUIO TEIUIOTHI (Peakuu 3K30TePMUYECKUE U
SHIOTEPMHUUECKHE); 3) TI0O U3MEHEHHUIO CTETICHEH OKUCIICHUS XUMUYECKHUX DJIEMEHTOB
(peakuuy OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) 10 0OPAaTUMOCTH Tpoliecca (peakuuu
oOpaTtuMble 1 HeoOpaTHUMBbIE);

* COCTaBJIATh YPAaBHEHUS JEKTPOJUTHYECKON TUCCOLMAIIMU KUCIIOT, MET0YEH, COJIeH;
TMIOJIHBIE U COKPAILIEHHbIE HOHHBIE YpaBHEHUS peakuii oOOMeHa; ypaBHEHHUSI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

* IPOTHO3UPOBATH MPOAYKTHl XUMHUYECKUX PEAKIMM 10 popMyIamM/Ha3BaHUSIM UCXOTHBIX
BEIIECTB; ONPENENIATh UCXOIHBIE BEIIECTBA 110 (PopMyIaM/Ha3BaHUSIM IIPOAYKTOB
peaKuuu;

* COCTaBJIATh YPAaBHEHUS PEAKLUM, COOTBETCTBYIOIIUX MOCIEI0BATENBHOCTH («(LIETOYKEY)
IIPEBpAILEHUI HEOPTraHNYECKUX BEIIECTB PA3JINYHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE SKCIIEPUMEHTA IPU3HAKHU, CBUIETEIBCTBYIOIINE O TPOTEKAaHU U
XUMHUYECKOUN PEaKIInu;

* IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MacCCOBOM JJ0J1el pacCTBOPEHHOTO BELIECTBA;
* ONPEAETATh XapaKTep Cpe/ibl BOJHBIX PACTBOPOB KUCIIOT M LIEJIOUYEH 110 H3MEHEHHIO
OKpPAacKy UHJIUKATOPOB;

* [IPOBOJIUTh KAUECTBEHHbIE PEAKLINH, IOATBEPKIAIOLINE HATMUUE B BOJHBIX PacTBOpax
BELIECTB OTJEIbHBIX HOHOB

* OIPEAETATh NPUHAIIICKHOCTh HEOPraHMUECKUX BEILECTB K OAHOMY U3 U3y4EHHBIX
KJIACCOB/TPYIII: METaJJIbl U HEMETAJLIbl, OKCHU/Ibl, OCHOBAHHUs, KUCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB M0 UX HA3BaHUSM; ONPEJEIIATh BAJIGHTHOCTb U CTEIEHb
OKHCJICHHS SJIEMEHTOB B BEILL[ECTBAX;

* COCTaBJIATH (POPMYIIbI HEOPraHMUECKUX COSAMHEHUI 10 BaJICHTHOCTSM M CTEIEHSIM
OKHCIICHHSI 3JIEMEHTOB, a TAK)XKE 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIMIle paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U COJIEH;

* 00OBSACHATH 3aKOHOMEPHOCTH U3MEHEHMS (PU3NYECKUX U XUMUUECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJJIOB U HEMETAJIJIOB) M UX BBICHIMX OKCUIOB, 00pa30BaHHbIX JIEMEHTAMHU
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOUCTBA, XapaKTEepHBbIE /IS TPYIII OKCHJIOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTepHbIE IS KaKJ0r0 U3 KIacCOB
HEOPraHMYECKUX BEIECTB: KUCIOT, OCHOBAaHUM, COJIEH;

* IPUBOJIUTH IPUMEPBI PEAKLUH, TOATBEPKAAIOIINX XUMHUECKUE CBOICTBA
HEOPraHMYECKUX BEIECTB: OKCUIOB, KUCIIOT, OCHOBaHUM U COJIEH;



* OIIPEJENATh BEIECTBO-OKUCIUTEID U BEIECTBO-BOCCTAHOBUTEIIb B OKUCIIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX PEAKLIUAX;

* COCTaBJISTh OKUCIUTENFHO-BOCCTAHOBUTENIbHBIN Oananc (JUIs U3y4EeHHBIX PEaKInii) o
IIPEAJIOKEHHBIM CXEMaM PEaKIUil;

* IPOBOJUTH JIAOOPATOPHBIE OTIBITHI, TOATBEPKAAIOIINE XUMUUECKHUE CBOMICTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB;

Conepxxanue TeM y4eOHOro Kypca xumun 8 Kjacca

(2 6 neoenio, ecezo 684)
Tema 1 (BBenenue (6u)

Xumusg — HayKa O BEHIECTBaX, UX CBOMCTBax U IMPEBPAILICHHUAX.

[ToHsiTHE O XUMUYECKOM 3J€MEHTE U (pOopMax ero CymecTBOBaHUS: CBOOOJHBIX aTOMaX,
MIPOCTBIX U CJIO’KHBIX BELIECTBAX.

[IpeBpamenus Bemects. OTINYNEe XMMHUECKUX pPEaKIUi OT Qu3ndeckux siBjaeHuil. Posb
XMMHH B KU3HU YesioBeka. XeMopuius u xeMopoous.

Kpartkue cBeaeHus m3 MCTOpUY BO3HUKHOBEHUS W Pa3BUTHs XUMUU. [lepron aixumun.
[Tonsatue o ¢unocopckom kamue. Xumusi B XVI B. Pazsutue xumuu Ha Pycu. Pois
OTCYECTBEHHBIX YyYEHBIX B CTAHOBJIICHHHM XHUMHUYECKOW Haykum — pabotel M. B.
JlomonocoBa, A. M. bytneposa, /. 1. Menneneena.

XuMuyeckass CHMBOJIMKA. 3HAKHM XMMHUYECKUX DJIEMEHTOB U IPOUCXOXKICHHE UX
Ha3BaHuil. Xumudeckue Qopmynsl. Muaexkcbl u kodddumumenTsl. OTHOCUTEIBHBIC
aTOMHas M MOJIEKYJIsIpHas Macchl. PacueT MaccoBOM [10JIM XMMHUYECKOTO 3JIEMEHTa
o ¢opmyse BellecTBa.

[Tepuonuueckas cucrema xumuueckux snemeHToB . M. MenneneeBa, ee CTpyKTypa:
Majble U OOJbIIME TMEPUOJbl, TPYNNbl M MOArPYyHIbl (I1aBHas 1 MOOOYHAs).
[leproguueckast cuctemMa Kak CHpaBOYHOE MocoOue Ui MOJydeHHs] CBEJCHHM O XUMH-
YECKUX AJIEMEHTaX.

PacuerHsbie 3agaun:

1. Haxoxnenue OTHOCHTCIILHOM MOJ'IGKy.]'ISIpHOﬁ MAaccChl BEIIECTBA MO €ro XMMHUYECKOH

dbopmyre.
2. BbluncieHre MaccoBOM JOTU XMMHUYECKOTO OJIIEMEHTa B BEIIECTBE IO €ro

bopmyne
3. YcraHoBneHue npocTeiiieii popMyIbl BEMeCTBa 0 MacCOBBIM JIOJISIM.

IIEMOCTpaIII/Iﬂ: KOJ'IJ'IGKI_II/II/I npeaAMETOB — q)HSH‘IeCKI/IX Tel U HU3ACIUNU M3 MNpOCThIX U
CJIOXKHBIX BCIICCTB (aJ'II-OMI/IHI/I}I )51 CTeKJ'Ia).

Tema 2

ATOMBI XUMHYECKHUX 3JIEMEHTOB (74)



ATOMBI Kak (hopMa CyIIECTBOBAHUS XMMHUYECKHX 3J1€MEHTOB. OCHOBHBIE CBEIEHHS O
CTpOCHUHU aTOMOB. JloKa3aTenbCcTBa CIIOKHOCTU CTpoeHust atomoB. OnbiThl Pesepdopaa.
[InanerapHas MOJEIb CTPOCHUS aTOMA.

CocraB aTroOMHBIX sAep: NPOTOHBI M HEUTPOHBI. OTHOCHUTENbHAas aTOMHAas Macca.
B3anmoCBsI3b NOHATUI « TPOTOH », « HEUTPOH », « OTHOCUTEJIbHAA aTOMHAs Macca.

W3meHeHne uuciaa MNPOTOHOB B sipe aromMa — O0Opa30BaHUE HOBBIX XUMHYECKHX
JJIEMEHTOB.

W3MeHeHne 4ncina HEUTPOHOB B siipe aToMa — oOpa3oBaHHEe M30TONOB. COBpEMEHHOE
OTIpe/IeNIeHUE TIOHATUS «XUMHUYECKUH 37eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB
OJIHOTO XUMHUYECKOTO JIEMEHTA.

OnexTpoHbl. CTpOEHHE AIEKTPOHHBIX 000J0YEK aTOMOB XMMHUYECKUX 3JeMEHTOB Ne 1—
20 mnepuommueckor cucremsl J[. M. MengeneeBa. IloHsATne 0 3aBepHIEHHOM U
HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (PHEPTEeTUIECKOM YPOBHE).

[Tepuonnueckas cucrema xumuyeckux sieMeHTOB [l M. MeHnneneeBa u CTpoeHHe
aTOMOB: (PM3WUYECKHUI CMBICI MOPSIKOBOIO HOMEpa dJEMEHTa, HOMepa TPYIIbI, HoMepa
nepuoa.

Wsmenenue umncia 3JICKTPOHOB Ha BHCHIHEM JJICKTPOHHOM YPOBHC aTOMa XHUMHYECKOT'O
9JIECMEHTa — 06pa3OBaHI/Ie IOJIOXKHUTECIBHBIX U OTPUIATCIIBHBIX HOHOB. I/IOHBI,
O6pa3OBaHHI>I€ aToMaMu METAaJIJIOB N HEMCTAJIJIOB. HpI/I‘H/IHBI U3MCEHCHUA
METAIUTMYECKUX U HEMETAIUINUECKUX CBOMCTB B nepuoaax m rpymiax.

OO6pazoBanue OMHApHBIX coenuHeHuid. [ToHsTue 00 noHHOM cBsi3u. CxeMbl 0Opa30BaHM
HMOHHOM CBSI3H.

BzaumopeiicTBue aroMOB XHMHMYECKUX JJIEMEHTOB-HEMETAJUIOB MEXIy Cco00l —
oOpa3oBaHHe [IByX aTOMHBIX MOJIEKYJ MpOCThIX BeulecTB. KoBaneHTHast HemossipHas
XMUMHYECKas CBA3b. JIEKTPOHHbBIE U CTPYKTYPHbIE (POPMYIIBL.

BzaumopneiicTBue aTroMOB XMMHUYECKHUX JJIEMEHTOB-HEMETAIUIOB MEXIy Cco0oi —
o0pazoBaHue OMHAPHBIX COCIMHECHUNM HEMETAIIOB. DJIEKTPOOTPULIATECILHOCTD. [ToHsATHE
0 KOBAJICHTHOM MOJISIPHOM CBSI3H.

BzaumopelicTBie aTOMOB XMMHUYECKHX 3JEMEHTOB-METAILIOB MCKAY coboi —
o6pa30BaHHe MCTAJUIMYCCKUX KPHUCTAJIIIOB. IloHsTHe 0 MeTaIINYECKON CBS3H.

JdemoncTpauuu: Mozienn aroMOB XUMHMUYECKHX JIEMEHTOB. llepuonnueckas cucrema
XUMHu4eckux aneMeHToB /1. . Menaeneena.

Tema 3

IIpocTthie BemecTBa (5 u)



[TonoxeHrne METAJIOB U HEMETAJIJIOB B MEPUOIUYECKON CUCTEME XUMUUYECKHUX DJIEMEHTOB
. . MenaeneeBa. BaxkHeilue npocTble BENIECTBA — METAJUIbL: KEJIE€30, aTIOMUHUH,
KaIbIUi, MarHui, HaTpuid, kanuid. OOIme Gu3nIecKre CBONCTBA METAIIIOB.

Baxweiimme mpocTeie BEIIeCTBA — HEMETAJUIBI, 00pa30BaHHBIE aTOMaMH KHCIOPOAA,
BOZOpO/a, a3oTa, cepbl, ¢ochopa, yriaepoga. CHOCOOHOCTH ATOMOB XHMHYECKHX
AJIEMEHTOB K 00pa30BaHMI0 HECKOJIBKHX MPOCTHIX BEUIECTB — aJUIOTPOIUS. AJUIOTPOTI-
HbIe MOIU(HUKAINU KUcIopoaa, hocdopa u onoa. MeTtauinyeckue ¥ HEMETAUTHIECKUE
CBOMCTBa MPOCTHIX BemiecTB. OTHOCUTEIBHOCTD JICJICHHSI MMPOCTHIX BEIISCTB HA METAJLIBI
Y HEMETAJLIBL

[Toctosinnas ABoranpo. KommuectBo BemiectBa. Moabs. MonsipHas Macca. MosipHbIi
00BeM razoobpa3zHbix BeulecTB. KpaTHble eMHMIIBI KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb
U KAJIOMOJIb, MUJUIUMOJISIPHAsE U KUJIOMOJIIpHAsi Macchl BELIECTBAa, MUJUIUMOJIIPHBIA U
KUJIOMOJISIPHBIN 00bEeMbI IT'a3000pa3HbIX BELIECTB.

Pacyersl ¢ ucnosib30BaHHMEM MOHITHHA «KOJMYECTBO BEIECTBA», «MOJIIPHAS Maccay,
«MOJIIPHBIN 00BEM Ta30B», KITOCTOSIHHAS ABOTAIPOY.

Pacuernble 3amaum: 1. Beruuciaenue MOJISIPHOM MacChl BEIIECTB IO XUMHYECKUM
dhopmynam.

2. PacueTsl ¢ UCHOJIb30BAaHUEM MOHSITHH «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM Tra30B », « IOCTOSIHHAs ABOTaApO ».

JdemoncTpaunu: Komiekuus metamioB. Komiekims HeMeTauioB.

[Tonyuenue o3ona. [TonmyueHue M O3HAKOMIJIEHHE CO CBOWMCTBaMU O€JIOTO M KPAacHOTO
dochopa, Oemoro u ceporo ojoBa. HekoTtopele  MeTauibl W HEMETaJUIb
KOJIMYECTBOM BeliecTBa 1 Mosb. Mojienb MOJISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4
CoequHeHHs] XHMHYECKHX 3JieMeHTOB (16 1)

Crenenp oxucinenus. OnpenerneHre CTENEHH OKUCICHHS 3JEMEHTOB MO XUMHYECKOU
dopmyne coenunenus. CoctaBiaeHue Gopmyin OMHAPHBIX COSAMHEHHH, 00N CrIOCc00 NX
Ha3bIBaHUsA. BuHapHbIE COeMHEHUS: OKCUIbBI, XIOpuAbl, cynbduasl u ap. CocraBieHue
ux ¢popmyi. [IpencraBurenu OKCHIOB: BOJA, YIJICKUCIIBII ra3 U HEralieHas U3BeCTb.

Hpe,[[CTaBI/ITeJ'II/I JICTYYHUX BOOOPOJHBIX COCIUHEHMIA: XJIOPOBOAOPOA U aMMHUAK.

OCHOBaHI/ISI, ux COCTaB M Ha3BaHUA. PaCTBOpI/IMOCTB OCHOBaHMII B BOJE. Ta6J'II/II_Ia
PacTBOPUMOCTH TUAPOKCUIOB U cojiell B BOJE. Hpe,I[CTaBI/ITeJ'II/I IEeJI0YCH: THUAPOKCHUBI
HaTpus, Kajlud W KaJlbIUs. IlonsTne O Ka4eCTBEHHBIX peaKknuusx. I/IHI[I/IKaTOpBI.
H3menenue OKpaCKU MHAUKATOPOB B LIEI0YHOM cpeac.



Kucnotsl, ux cocraB u HaszBanus. Knaccudukamust kucnor. IlpeacraBuTenu KHUCIOT:
CEpHas, COJIAHAA U a30THadA. M3MeHeHne OKpacKu HHAMKATOPOB B KUCIOTHOM Cpelie.

Conu Kak TpPOU3BOAHBIC KUCIOT U OCHOBaHUHU. VX coctaB m Ha3BaHus. PactBopuMocCTh
coneii B Bozie. [IpecraBurenu cosieit: Xiopu HaTpusi, KapOoHaT u (ocdar KanbLusl.

AMopdHbBIE ¥ KPUCTAITNIECKUE BEIIECTBA.

MG)KMOJIGKYJUIPHBIC B3aI/IMOIl€I>'ICTBI/I$I. Turel KPpUCTAJUIMYCCKUX PCHICTOK: HWOHHAa“d,
aTOMHasd, MOJICKYJISApHAsA W MCTAJUIMYCCKasd. 3aBUCHMOCTE CBOMCTB B€OICCTB OT THIIOB
KPpUCTATNIMYCCKUX PCHICTOK.

BemectBa MOJICKYJIAPHOTO U HEMOJICKYIAPHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA COCTaBa
JJId BEIIECTB MOJICKYJIAPHOTO CTPOCHUS.

Uucrtble BemecTtBa U cMmecH. [Ipumepsl KUAKUX, TBEPAbIX U Ta3000pa3HbIX cMeceil.
CBoiicTBa 4YHCTBIX BEIIECTB M cMeceil. Ux cocraB. MaccoBasd u oObeMHAas HOJIHU
KOMITOHEHTa cMecH. PacueTnl, CBA3aHHbBIE C HCIIOJL30BAHUEM MOHITHS «IOJIS.

Pacuernble 3agaum, 1.Pacuer MaccoBoi M OOBEMHOM J0JIE KOMIIOHEHTOB CMECH
BemiecTB. 2. BrruncieHne MaccoBOil JOJM BEIIECTBA B PAcTBOpPE MO M3BECTHOM Macce
pacTBOpPEHHOTO0 BellecTBa M Macce pacTBopuTens. 3. Beluucienue  Macchl
pacTBOPSEMOrO BEIIECTBA M PACTBOPUTENS, HEOOXOOUMBIX Ui IPUTOTOBICHUS
OTIPECIICHHON MacChl pacTBOPA ¢ U3BECTHOM MAaCCOBOM JI0JIEH PAaCTBOPEHHOIO BEIIECTBA.

JdemoncTpanmuu. O06pa3iibl  OKCHJIOB, KHCIOT, OCHOBaHMM W coJied. Moaenu
KPUCTAJUTMYECKUX PEIICTOK XJOopHaa HaTpus, amMmasa, okcuaa yriaepoaa (1V). BspeB
cMecu Bojgopoaa ¢ BozayxoMm. CrnocoObl pazgeneHuss cmeceil. Juctwimsuus
BOJbL. M3MeHeHne OKpacku HMHAMKATOpOB B  pacTBopax Imenoueil. [lpaBuio
paz6asnenust H2SO4. M3Menenue okpacku MHAMKATOPOB B pacTBopax KuciaoT. Ouncrka
3arpsI3HEHHON TOBAPEHHOM COJU

JlaGopaTopHbIe ONBITHI:
1. 3HaKOMCTBO C 00pa3llaMH BEIIECTB Pa3HbIX KIACCOB.

2. Pa3znenenue cmeceii.

Tema S
N3meHenus, npoucxoasimue ¢ semecrsamu (12v)

IloHsaTHe sSBIEHUI KaK HSMeHeHHﬁ, MPpOUCXOAAIINX C BCHICCTBAMU. HBJ’ICHI/IH, CBA3aHHBIC
C UISMCHCHHUEM KPHUCTAJIMYCCKOTO CTPOCHUSA BCIICCTBA IPU ITOCTOAHHOM €ro COCTAaBC, —
(1)I/I3I/ILICCKI/IC sBieHus. Ou3ndeckue SBICHUS B XUMHHU: AUCTUIIIANUSA, KPUCTAJUIN3allus,
BbIITAPUBAHHUEC U BO3TOHKA BCILCCTB, I.[eHTpI/I(I)yrl/IpOBaHI/Ie.



SIBneHus, CBsA3aHHBIE C M3MEHEHHMEM COCTAaBa BEIECTBA, — XUMHMUYECKHE DPEAKLUU.
[IpyzHaku ¥ ycaoBUS TPOTEKAaHHUA XuUMUYecKuX peakuuid. IloHarune o0 3k30- u
SHJIOTEPMHUYECKUX peaxknusx. Peakuun ropenus Kak YaCTHBIN cirydai
9K30TEPMHUYECKUX PEAKIINM, IPOTEKAIOIINX C BBIIACICHUEM CBETA.

3aKOH COXpAHEHUS] MacChl BEUICCTB. XUMHUYCCKUC YPABHCHHUS. 3HAYCHUE HMHICKCOB M
kodpdunmenToB. CocTaBieHne ypaBHEHIH XUMHUYECKUX PEAKIIHA.

PacueTnl mo XMMHUYECKUM YPaBHCHUAM. Pemenne 3aJa4d Ha HaXO0XIACHUEC KOJIMYECTBA
BEIIECTBA, MAcChl MJIM 00beMa MPOIYKTa Peakuy MO KOJMYECTBY BEIIECTBA, Macce WU
O6’B€My HCXOOHOT'O BCLIECTBA. Pacuersl ¢ MCHOIB30BaHWEM TTOHSATHS «0JIsA», Korga
HCXOJHOE BEUIECTBO JAHO B BUJE PacTBOpPA C 3aJaHHOW MacCOBOM JI0JIEN pacTBOPEHHOTO
BEIIECTBA WM COJIEPKUT OIPEIEICHHYIO JOJI0 IpUMeEceH.

Peaknun pasnoxenus. IIoHATHE O CKOpOCTM XMMHM4YECKHX peakuuil. Karammzatopsl.
DepMEHTHI.

PeaKHI/II/I COCINHCHU. Kartaimtnueckre W HeKaTaIUTHUECKHE pEaKIuu. O6paTI/IMI)Ie u
HeoOpaTHMbIE PEaKIINH.

Peakuym  3amenieHus.  DJIEKTPOXMMHYECKUM  psii HAPSHKEHUH  METAJUIOB, €0
WCMOJIb30BAHKUE ISl IPOTHO3UPOBAHUSI BO3MOXKHOCTH TPOTEKAHUS PEAKLIHN MEXKITY
METaJUIaMd W pacTBOPAaMHM KHUCJIOT. Peaknuu BBITECHEHHMS OJHMX METaUIOB U3
pacTBOPOB UX COJIEH IPYTUMH METAJIJIaMH.

Peakmun oOmena. Peakiuu HedTpanm3anuu. YCIOBUS MPOTEKAaHUS pPeaKIuii oOMeHa B
pacTBopax 10 KOHIIA.

Tumbl XUMUYECKUX peakiuil (M0 MPHU3HAKY «YHCIO0 M COCTaB HCXOJHBIX BEIIECTB M
MPOJYKTOB PEaKIMKU») HA MPUMEPE CBOMCTB BOABI. Peakius pa3noxkeHuss — dJIEKTPOJIN3
BOAbl. Peaknuu coenuHEHHMs — B3aMMOJICHCTBHE BOJBI C OKCHIAAMU METaUIOB H
HeMmeTauioB. [loHsATHE «THAPOKCUABIY. Peaknuu 3aMenieHuss — B3aHMOJICHCTBHE BOJIbI
C IIEJIOYHBIMU M UICJIOYHO3EMENIbHBIMA MeTaulamMu. Peakimn oOMeHa (Ha mpumepe
TUAPOIIN3a Cyabhuaa aTlOMUHUS U KapOu1a KabIIHs).

PacuerHsbie 3aga4:

1. Beruncienne Mo XUMHYECKHM YpaBHCHUAM MACChbl WJIM KOJIMYECTBA BCHICCTBA 11O
HM3BECTHON Macce HIIHN KOJIMYCCTBY BCIICCTBA OJHOTO H3 BCTYIAOHNIMX B PCEAKIHIO
BCIICCTB WK IPOAYKTOB pCaKIIHHU.

2. Bpluucnenue Macchl (KOJMYECTBAa BeIIeCTBA, 00beMa) TMPOJYKTAa peaKIMH,
€CJIM U3BECTHA Macca MCXOJHOIO BEIIECTBA, COACPIKALIETO OMPEACICHHYIO OO
[IpUMecen.

3. Brluncienue Macchbl (KOJ'IPI‘ICCTBE[ BCIICCTBA, 06’bCMa) MMpoOAYyKTa pCakiuu, ¢CCiin
HU3BCCTHA MaCCa paCTBOPa U MaCcCoOBasA J0JIAA paCTBOPCHHOI'O BCIICCTBA.



Hemouncrpanumn. [Ipumeps! Gpu3ndeckux sBICHUN: a) IIaBjcHUe mapaduHa; 0) BO3rOHKA
nosia Wi OEH30MHOM KHUCIIOTHI; B) pacTBOpPEHUE NepMaHTaHaTa Kaimus; r) auddysus
JTYIIUCTBIX BELIECTB C TOPSIICH JaMIOYKKM HakanuBaHusA. [Ipumepbl XHUMHUYECKUX
ABJICHWI: a) TopeHue Maraus, ¢ocdopa; 6) B3aUMOJCHCTBUE COJITHOW KHCIOTHI C
MpaMOpOM WJIM MeJioM; B) mosydeHue ruapokcuaa wmeau  (I1);r)  pactBopenme
MOJYYEHHOTO THAPOKCHAA B KUCJIOTax; 1) B3aumojeicteue okcuna meau (ll) ¢ cepnoit
KHUCJIOTOM TpU HAarpeBaHUM; €) pa3jIoKEHUE IepMaHraHara Kaius; ’K) B3aUMOJEHUCTBUE
pa30aBICHHBIX KACIOT C MeTaulaMH; 3) pas3JoXKEeHHe TIEepPOKCHAa BOJOPOJa; M)
AJIEKTPOJIU3 BOJIBL.

JlabopaTopHbie onbIThbl. 3. CpaBHEHHE CKOPOCTH HCHAapeHUs BOJbI MU CHOUpTA IO
MCYE3HOBEHHMIO MX Kamenb Ha (uiabTpoBajbHOW Oymare. 3a. BzaumopeiicTBue oxcuaa
Maraus ¢ kucioramu 4. OkuciieHue MCJU B IIJIAMCHU CIIMPTOBKH HJIU T'OPCIIKH. 5. Tlo-
MYTHEHHE H3BECTKOBON BOJBI OT BBLIBIXaeMOTO yriekucioro raza. 6. Ilomydenue
VIIIEKHUCIIOTO Ta3a B3aMMOJICHCTBHEM COJBI M KHCIOTHL. 7. 3aMelleHue MeIH B PacTBOpE
xnopuaa meau (1) xxenezom.

IIpakTHyeckune padorsl: (7 4acoB)

1. lIpaBuia TexXHUKHU 0e30MACHOCTH NPHU padoTe B XuMu4eckoM kaduHere. [Ipuembl
oOpaieHus ¢ Jad0paTOPHBIM 000PYI0BAHUEM M HArpeBaTeJbHBIMM NPUOOPaAMHU.

Ne 2. HaOuroneHus1 3a U3MEHEHUSIMHM, NMPOUCXOASIIIMMHU € Tropsilied cBe4oil, U uxX
onucaHmue.

Ne 3. AHaJIM3 OYBHI U BOALI.
Ne 4. IlpusHaky XMMHYECKUX pPeaKIuii.

% 5. IlpuroroBijieHHe pacTBOpPa caxapa M ompeAeJIeHHe MacCOBOW [J0JIM ero B
pacTBope.

Ne 6. «CBoMCTBA KHCJIOT, OCHOBAHHMI, OKCHOB U COJIEH».

Ne 7. «Pemenne 3kcnnepuMeHTAIbHBIX 32124

Tema 6
PacrBopenue. PacTBopbl.
CBoiicTBa pacTBOpPOB 3J1eKTPOJIUTOB (22 y)

PaCTBOpeHI/IC KakK (I)I/I3I/IKO'XI/IMI/I‘IGCKI/II71 mponecc. Ilonsatue 0 ruaparax n
Kpucrajuioruaparax. PaCTBOpI/IMOCTB. KpI/IBBIe PACTBOPUMOCTH KaK MOACIIb 3aBUCUMOCTH
PaCTBOPUMOCTH TBEPABIX BCHICCTB OT TCMIICPATYPHI. HaCBIIJ_ICHHBIC, HCHACBIINICHHBIC U
MEPCChIMICHHBIC PAaCTBOPHI. 3HadeHUE PACTBOPOB Ui MPUPOJALI U CEIILCKOTO XO03SMCTBRA.



[TonsiTue 00 HIEKTPOIUTHUECKOW AUCCOLUMAIMU. DJICKTPOIUTHI W HEIJIEKTPOJIHTHL.
MexaHnu3M JAucCOLMAalMM  3JIEKTPOJIMTOB C Pa3IUYHbIM THIIOM XMMHMUYECKOH CBS3H.
CreneHp ANEeKTPOIUTHIECKOH qucconuanui. CHIIbHBIC U C1a0ble JIEKTPOJIUTHI.

OcCHOBHBIE TOJIOXKEHUS TEOPUHU DIEKTPOIUTUUECKON aucconuaui. oHHbIe ypaBHEHUS
peakuuii. YCIoBUsl MPOTEKAHUsI pPeakluu OOMEHAa MEXKIY AJIEKTPOJUTaMH JO0 KOHIA B
CBETE MOHHBIX MPEICTABJICHHI.

Krnaccudukarus HOHOB U UX CBOCTBA.

Kucnotel, ux knmaccuduxamus. Jluccoumammsi KUCJIOT U UX CBOWCTBA B CBETE TEOPHHU
JNEKTPOJUTHYECKON Aucconranv. MOJIeKyaspHble W WOHHBIE YPAaBHEHHUS pEaKUUN
KHUCIOT. B3aumoielicTBUe KUCIOT ¢ MeTalJlaMU. DJIEKTPOXUMUYECKUHN Psiji HAIPSKEHUM
MeTaUI0B. B3aumonencTBue KUCIOT ¢ OKCHJIAMHM METaUIOB. B3anuMoIeHCTBHE KHUCIOT C
OCHOBAHUSIMM — peakius HeWTpanu3zanuu. B3aumonelcTBue KHUCIOT C  COJISIMM.
Hcnonb3oBaHue TabMUIbI PACTBOPUMOCTH JJISi XapaKTEPUCTUKH XHMHUYECKUX CBOWCTB
KHCJIOT.

OcHoBanus, ux Kimaccudukanus. Jucconuanus OCHOBaHMM M WX CBOWCTBA B CBETE
TEOPUH DJEKTPOJUTHUYECKON AUCCOUMany. B3anumoaencTBiue OCHOBAHHMI C KUCIOTaMHU,
KUCJIOTHBIMU OKCHJIAaMH M cojiiMu. Vcmonb3oBaHue TaONMIBI  PacTBOPUMOCTH
JUISL XapaKTEPUCTUKN XMUMHUYECKUX CBOWCTB OCHOBaHUU. Pa3noxkeHue HepacTBOPUMBIX
OCHOBAHMU NIPU HArPEBAHUH.

Comu, ux Kiraccupukanusi ¥ AUCCOLMMAIMS PAa3IUIHBIX THIOB coJieid. CBOMCTBa coJiel B
CBETE TEOPHH DJIEKTPOJUTUYECKON AMcCcolmannn. B3anmoaericTBue cosel ¢ MeTajuiaMu,
YCIOBUSI NPOTEKAHWS 3TUX  peakuuid. B3aumopeilcTBue cojiell ¢ KHCIOTaMH,
OCHOBAHHUSIMH M COJIIMHU. VIcTosIb30BaHKMe TaOIHIBI PACTBOPUMOCTH IS XapaKTEPUCTHUKU
XUMHYECKUX CBOMCTB COJICH.

O06o0menre cBeieHni 00 OKCHIax, MX KiacCu(PUKaIy 1 XHMUYECKHX CBOMCTBAX.

I'eneTnueckue pAaAbl METAJUIOB W HEMCTAJIJIOB. I'enetndyeckas cBS3b MCXKAY KJlacCaMH
HCOPraHU4YCCKHX BCIICCTB.

OKHCIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKIuu. OxuciuTellb n BOCCTaHOBHUTCIIb,
OKHUCJICHUC U BOCCTAHOBJICHUC.

Peakunu noHHOTO 0OMEHA M OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakiinu. CocTaBneHne
YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIHUA METOJIOM AJIEKTPOHHOTO
OajtaHca.

CsoiicTBa MPpOCTBIX BCIICCTB — MCTAJUIOB W HEMCTAJJIOB, KHUCIIOT U COJIEll B CBETE
Hpe,[[CTaBJ'ICHI/Iﬁ 00 OKHCIIUTEIIEHO-BOCCTAaHOBUTEIILHBIX nmponeccax.

IleMOHCTpaIII/II/I. HcneiTanue BemECTB U HX pacTBOpPOB Ha JSJICKTPOIIPOBOJAHOCTE.
I[BI/DKCHI/IC OKpalICHHBIX HOHOB B OJICKTPUYCCKOM IoJIC.
3aBHCHMOCTh QJICKTPOMIPOBOAHOCTHU YKcyCHOﬁ KHUCJIOTBI oT KOHIOCHTpAaI 1.



B3aumojeiictBue 1mMHKa ¢ cepol, cotisHou kucinotoil, xnopugom menu (Il). ['openue
MarHus. BzanMozeicTerue XJIOPHOW M CEpOBOJOPOAHOM BoAbl. HelTpanusanusa menouu
KHCJIIOTOM B IPUCYICTBUM HUHAMKATOpa. PacTBOpeHHMe BemECTB B pa3iM4HBIX
pactBoputessx. [Ipumepsl peakumii, Maymux 10 KoHUA. ['eHeTndeckas CBsA3b MEXAY
OCHOBHBIMHM KJIACCAMHU HEOPraHUYECKUX COCTUHEHUMN.

OcymiecTBiieHNE IEPEXOJIOB:
P—P205—H3P04—Ca3(P04)2
Ca—CaO—Ca(OH)2

JlabopaTopHble onbIThl. 8. Peakiiuu, XapakTepHble JJIsi PacTBOPOB KUCIOT (COJISTHOM
WiIn cepHoit). 9. Peakiuu, XxapakTepHble UIsl pacTBOPOB IIeI0Yel (TMIPOKCHIOB HATpUs
win kamus). 10. TlomydyeHue W CBOMCTBA HEPACTBOPUMOIO OCHOBAHHS, HAlpUMEp
ruapokcuaa menu (I1). 11. Peakuuu, xapakTepHble A1 pacTBOPOB coJjiel (Harpumep, uis
xnopuna menu (11). 12. Peakuuu, xapakTepHble 1151 OCHOBHBIX OKCHIOB (Hampumep, AJs
okcuzaa kampius). 13. Peakuuu, xapakTepHble JUIsl KUCIOTHBIX OKCHJIOB (Hampumep, AJis
YTJIEKUCIIOTO ra3a).

Conep:xanue TeM y4eOHOro Kypca xumum 9 kiacca

(2 6 Hedenro, sceco 68u)
IloBTOpEHUE OCHOBHBIX BONPOCOB Kypca 8 Kkjiacca u BBeleHHe B Kypc 9 kiacca (35 u)

XapakTepucTuka J3JeMEHTa [0 €ro TMOJOXXEHUI0 B MEePUOJUYECKON cHucTeMe
xumuueckux smemeHToB . . MenneneeBa. CBoilcTBa OKCHAOB, KUCIOT, OCHOBAHHUHN U
COJIeH B CBETE TCOPUU DJICKTPOJIUTUYECKOM AMCCOIMAIMM U MPOLECCOB OKUCICHUS-
BOCCTaHOBJIEHUS. [ eHeTHUeCKre psiibl MeTasla U HeMeTaslIa.

[Tonatue o mepexoaHbIX d3ieMeHTax. AMdorepHocTh. ['eHeTHUECKHE psij
MIEPEXOTHOTO PIIEMEHTA.

[leproguyeckuii 3aKOH U MEPUOIUYECKasl CHCTeMa XUMHUYeckux snemeHtoB J[. W.
MenzeneeBa B CBETEe YU€HUS O CTPOCHHH aToMa. VX 3HaueHwue.

JlabopaTopublii onbIT. 1. [TonydeHnue ruipokcuia MUHKA U UCCIEI0BaHUE €r0 CBOMCTB.
TEMA 1 Metamasl (16 u)

[TonoxeHne METAIIOB B MEPUOJUYECKON CHUCTeMe XUMHUYECKuX aneMmeHToB [, U.
MenneneeBa. Metamnnueckas KpucTalsIndeckasi pelieTka 1 MeTalInueckas XuMudeckas
cBs3b. OOmue (pu3nueckre CBOMCTBA METaNIOB. XMMUYECKUE CBOMCTBA METAIJIOB KAk
BOCCTAHOBUTENEH. DIJIEKTPOXUMUYECKUNA  PpAN  HANPSHKEHUW METAIOB U €ro
WCIOJb30BAHUE JJI1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KOHKPETHBIX METAJUIOB.
CriocoObl  TIONMYYeHHs] METAJIOB: MUPO-, THUAPO- M AleKkTpometamutyprusi. Kopposus
METaJJIOB ¥ CTIOCOOBI OOPHOBI C HEM.

OOmiass xapakTepUCTHKa MIENOYHbIX MeTauioB. Metamisl B mpupoae. Oourue
crocoOb! ux noxydenus. CtpoeHue atoMoB. lllenounbie MeTamIbl — MPOCTHIE BEIIECTBA,
uX Qu3ndecKre U XMMUYECKUE CBOMCTBA. BaskHelIie COeIMHEHUS [IEIOYHBIX METAJIOB
— OKCH[BI, THJIPOKCHJIBI U CONU (XJIOPHIBI, KapOOHATHI, CyIb(paThl, HUTPATHI), UX
CBOICTBa U MPUMEHEHUE B HAPOJHOM X03siicTBe. KanuiiHbie ynoOpeHusl.



OOmiast xapakTepuCTHKa 3JIEMEHTOB TriaBHON moxarpymmsl II rpynmsl. Ctpoenue
atoMoB. lllenouHo3eMeNbHbIE METaUIbl — MPOCThIE BEHIECTBA, HUX (DU3HUYECKHE U
XMMUYECKUE CBOMCTBA. BakHeWIIMe COECIUHEHUS IIEIOYHO3EMEIBbHBIX METAIOB —
OKCH/IBI, THIPOKCHIBI U COJHU (XJIOPUABI, KapOOHATHI, HUTPATHI, cyabdaTsl U pocdatsr),
ux CBOMCTBA u [IPUMEHEHUE B HapOJHOM XO35HUCTBE
Amomunuii. Ctpoenue aroma, GU3NIeCKrue 1 XMMUYECKHE CBOMCTBA MTPOCTOTO BEIECTBA.
CoenuHeHHs aTIOMUHUS — OKCHJI U TUAPOKCHL, MX aM(poTepHbIN Xapakrep. Baxkueiimume
coJi amoMHHMA. 1IpMeHeHNEe aIFOMUHUSA U €r0 COEAMHEHU .

Kenezo. Crpoenue aroma, (U3MYECKHE M XHMHUYECKHE CBOMCTBA IPOCTOTO
BemiecTBa. 'enernueckue pansl Fe?* m Fe** KauecrBemnsie peaxmuu Ha Fe?* u Fe®'
Baxneiimue conu jxene3a. 3HaueHHUE Kejle3a, €ro COSAUHEHUH U CIIJIaBOB B MPHUPOJE U
HapOJHOM XO35HCTBE.

JdemoncTpanuu. O0pa3ipl MEITOYHBIX U MIEIOYHO3EMETBHBIX MeTauioB. O0pasib
CIUIaBOB. B3anmojencTBre HaTpus, IUTUS U KaJIbLUA C BOJOM. B3anMonencTeue HaTpus
U Mar"us ¢ KuaciaopojaoMm. BzaumoneiictBue meramioB ¢ Hemertauiamu. [lomyuenue
ruapokcuioB xkenesa (I11) u (111).

JladopaTopHble onbIThI. 1. O3HakOMIIeHHE ¢ 00pa3iiaMu MeTauioB. 2. BzanmopeiicTeue
METaJJIOB C PacTBOpaMM KUCJIOT U coJied. 3. O3HakomiieHue ¢ oOpa3namu MPHUPOIHBIX
COeIMHEHUI: a) HaTpus; 0) KaJlbliKs; B) aJlOMUHUS; T) pyaamu xenes3a. 4. [lonyuenue u
B3aUMOJICMICTBHE THUAPOKCHUJIA QIIOMHHUA C pacTBOpaMH KHUCIOT M IIEJIOYeH. S.
KauecTBeHHbIe peakuuy Ha HoHbI Fe?" u Fed*.

TEMA 2 Ilpaktuxym Ne 1 Iloayuenue, cBolicTBa MeTaJII0B M MX cOeUHeHHUIt (/u)
TEMA 3 Hemetasisl (28u)

OO6mras XxapakTeprucTHKa HEMETAJIOB: MOJIOKEHHE B TIeproaudeckoit cucteme /1. 1.
MeneneeBa, OCOOCHHOCTH CTPOEHHMS AaTOMOB, 3JIEKTPOOTPHUIATENBHOCTh KaK Mepa
«HEMETAJUIMYHOCTUY, PsAJ  DIEKTPOOTpULATENBHOCTH. Kpucramumueckoe CTpoeHue
HEMETAJJIOB — NPOCTBIX BeniecTB. Aymorponus. dusndeckre CBONCTBA HEMETAIIOB.
OTHOCHTENBHOCTD MOHATUN «METAJD), «HEMETAJLD».

Bopopon. TlonoxeHnue B nepuoanyeckol cucteMe Xxumudeckux sneMmenToB . U.
MenneneeBa. CtpoeHue aroma M MOJEKyJbl. PuU3HUecKue M XMMHYECKHE CBOMCTBA
BOJIOPOJIa, €rO MOJIy4EHUE U IIPUMEHEHHUE.

OOmias xapakrepucTtuka rajgoreHoB. CrpoeHue aromoB. lIpocTele BemiecTBa, MX
¢usnyeckne M XUMHYeckMe  cBoicTBa. OCHOBHBIE  COEIMHEHUS  TaJOr€HOB
(ranoreHoBOAOPObl U raJIOTEHU]Ibl), X cBOMCTBAa. KauecTBeHHas peakuus Ha XJIOpHUA-
noH. Kparkue cBenenus o xjope, Opome, grope u ione. [IpumeneHure rajioreHoB U Ux
COCIMHEHUI B HAPOTHOM XO3SIICTBE.

Cepa. Ctpoenue aroma, aljOTPOINHs, CBOMCTBA U PUMEHEHNE POMONYECKOH Cephl.
Oxcunel cepol (IV) u (VI), ux nomydenue, coiictsa u npumenenue. CepoBoopoIHas U
cepHHUcTas KUCI0Thl. CepHas KUCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOJIHOM XO35CTBE.
KavecTBeHHast peakuys Ha Cylb(haT-HOH.

Azor. CrpoeHHE aromMa M MOJIEKYJbl, CBOMCTBA IIPOCTOTO BELIECTBA. AMMMUAK,
CTpPOEHHE, CBOICTBa, NOJydyeHHME M npuMeHeHue. Coaum aMMOHMS, UX CBOMCTBAa U
npumenenne. Okcuapl azota (II) u (IV). A3oTHas kucnoTa, €e CBOWCTBA M MPUMEHEHHE.
HuTtpaTsl U HUTpUTHL, TPOOIEMa UX COAEPKAHUS B CEIbCKOXO3AWCTBEHHON MPOIYKINU.
A30THBIE y10OpEHUSI.

®ocdop. Crpoenue aroma, aJuIOTPOIINs, CBOKWCTBa 6enoro u kpacHoro ¢ocdopa, ux
npuMeHeHre. OCHOBHBIE coeuHeHus: okcu gocdopa (V), oprodochopHas KUcIoTa U
docdatel. DochopHbie ynoOpeHusl.

VYraepoa. CTpoeHue atoMa, asIOTPOINUs, CBOMCTBA aNIOTPOITHBIX MOAU(PUKAIMIM,
npumenenne. Okeugpl yraepona (1) u (IV), ux coiictBa u npumenenue. Kauectsennas



peakuus Ha Yriaekuchslid ra3. KapOoHarTel: KajbpIMT, cOAa, MOTAll, MX 3HAYCHHE B
MIPUPO/JIC U )KU3HU YeloBeka. KauecTBeHHas peakuus Ha KapOOHAT-HOH.

Kpemuuii. CrpoeHue aToMa, KpHUCTAUIMYECKUM KpEMHUM, €ro CBOWCTBA U
npumenenue. Oxcupa kpemHust (IV), ero mnpupoansle pazHOBUAHOCTH. CHIMKATHI.
3HaueHue COeAMHEHUN KPEMHUS B KUBOH U HEXMBOM npupoje. [lonstue o cunukaTHON
MIPOMBIIIJIEHHOCTH.

JdemoncTpanuu. OOpa3ibl rajoreHoB — MPOCTHIX BellecTB. BzaumoneicTBue
raJloTeHOB C HATPUEM, aJTIOMUHUEM. BrITecHeHHEe XJI0poM Opoma M Hoaa U3 pacTBOPOB
UX COJIEH.

B3anmopeiicTBue cepsl ¢ METaLIaMU, BOJOPOJIOM U KHUCJIOPOIAOM.

B3anmMoelicTBre KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTBI C MEJIBIO.

[Tornouienue yrieMm pacTBOPEHHbBIX BEIIECTB WM ra3oB. BoccraHoBieHHe Menu U3
ee okcuaa yriem. OOpasibl TPUPOJHBIX COCTMHEHUM XJIopa, cephl, Gpocdopa, yriepona,
kpeMHus. OOpasipl BaXHEWIIUX A8 HApOJHOTO XO3SMCTBa Cyib(paToB, HUTPATOB,
kapOoHaToB, pocharoB. OOpasibl CTEKIA, KEPAMUKH, [IEMEHTA.

JlabopaTopHble onbIThl. 1. KauecTBeHHas peakiusi Ha XJIOPHUA-UOH, CyIb(daT-HuOH,
kapOoHaT-uoH. 2. Pacno3HaBanue cosieit ammoHus. 3. [lomydeHue yriieKuciaoro rasa u
ero pacroszHaBanue.3. O3HaKOMJIEHUE C MPUPOAHBIMU cHIMKaTaMu. 4. O3HAKOMIIEHUE C
MPOAYKINEH CHUIIMKATHOW MPOMBIIIJIEHHOCTH.

TEMA 4 Ilpaktuxym Ne2. HemeTra/libl U X coeAMHEHUs. (3y)

Ne.2.PemieHue 3kcniepuMeHTANbHBIX 3a/1a4 110 TeMe «Iloarpynna kuciaopoaa».

Ne 3.Pemienue 3xcnepuMeHTANbHBIX 32124 110 Teme «Iloarpynmna a3ora u yriepoaa».
Ne.4.ITosnnyuenue, coOupaHue U pacno3HaBaHue ra3os.

TEMA 5 Opranudeckue coequHenusi (/2u)

BemecrBa opraHudyeckue W = HEOPraHWYECKHWE, OTHOCHUTEIBHOCTh IOHSTHS
«opraHuyeckue BemiecTBa». [IpuunMHBl MHOrooOpasus OpraHM4ecKHMX COEAMHEHUH.
XUMHUYECKOE CTPOCHHE OPraHWYECKUX COCIUHEHUH. MOJIEKYIsIpHbIE M CTPYKTYpPHBIE
(bopMyIbl OPraHUYECKUX BELIECTB.

Ankanbl. MeTaH M 3TaH: CTPOEHHE MOJEKYJ. XHMMHUUYECKHE CBOMCTBA AJKaHOB:
peakuus ropeHus, AeruipupoBanue 3tana. [[pumenenue merana.

AnkeHbl. OTWIEH KakK pOJOHAYaIbHUK T'OMOJIOTUYECKOIO psa aJKEHOB.
XHWMHYECKOE CTPOEHUE MOJIeKYIbl dTuieHa. JIBoitHas cBsa3p. CBoiCTBAa JTHIICHA!
peakuus B3aUMOJEUCTBUSL ITWJIEHA C BOJOM; monmmepusanus stuieHa. [lonmstunen u
€ro 3Ha4eHHUE.

[lonsTe o0 mnpenenbHBIX OJHOATOMHBIX CHUPTaX Ha IpUMepax METaHoja |
3TaHoJa. TpexaToOMHbII COUPT — TIIULEPHH.

[TonsiTre 06 anpaerugax Ha MpuMepe YKCycHOro aibaeruaa. OKUCIIeHne abIeruia
B KUCJIOTY.

OAHOOCHOBHBIE TMpe/AeibHbIE KapOOHOBBIE KHUCIOTHI Ha MPUMEPE YKCYCHOM
kuciotel. Ee cBolictBa M mnpuMeHeHue. CTeapuHOBasi KUCIOTA KaK MPEACTABUTEIb
KUPHBIX KAPOOHOBBIX KUCIOT.

Peakiun stepuukanuy U HOHATHE O CIOXKHBIX 3¢dupax. KuUpbl Kak CIIOXKHbIE
3buUpPHI TITUIEPUHA U JKUPHBIX KUCIIOT.

ITonsiTue 06 aMHHOKHMCIOTaX Kak aM(OTEpHBIX OpPraHUYEeCKUX BellecTBax. Peakuuu
MOJIMKOHIeHcaluK. beku, nux ctpoeHue u OMoIoruyeckas pob.

ITonsitue 06 yriaeBogax. I'moko3a, ee cBoiicTBa U 3HaueHue. Kpaxman u nesmnonosa
(B cpaBHEHHUH), UX OHOJIOTHYECKas POJIb.

JemoncTpanun. Mogenu MOJEKyl MeTaHa M JpYTMX  YIVIEBOJOPOJOB.
B3aumopeiictBue sTHieHa ¢ OpOMHOW BOJOW M pacTBOPOM IE€pMaHTraHara Kajus.
OOpa3ipl dTaHoia U riaunepuHa. KauecTBeHHass peakiys Ha MHOTOATOMHBIE CIIHPTBI.



[Tomy4yenue ykcycHO-3THIOBOTO 3¢upa. OmbuieHHE xupa. L[BeTHbIe peakuuu OENKOB.
B3aumMopelicTBre TIIOKO3BI C aMMHAYHBIM PacTBOpPOM okcuja cepeOpa. KauectBenHas
peakuus Ha Kpaxmail. ['opeHne O0enkoB (LIepcTU WIKM NTHYbUX NepbeB). [lokazaTenbcTa
HTMYHs (PYHKIMOHATBHBIX TPYII B PACTBOPAX aMHUHOKHUCIIOT.

JlabopaTopHble onbIThL. 1. V3roToBieHne MoJenei MOJIEKYa YrieBOJOPOIOB. 2.
CpoiictBa riunepuna. 3. B3aumopeiicTBue ritoko3sl ¢ rujgpokcuaom menu (II) 6e3
HarpeBaHus U Ipu HarpeBaHuu. 4. BzaumoaelicTBue kpaxmana ¢ Hoa0M.

TEMA 6. O6061meHue 3HaHN# 0 XUMHUH 32 KyPC OCHOBHO# HIK0JIbI (74.)

@u3nyecKUil CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTa B IEPUOJAUYECKON cucteme
xuMuueckux anemeHtoB .M. MenneneeBa, HOMEpPOB Iiepuoja M TPYIIIHI.
3aKOHOMEPHOCTU M3MEHEHMsI CBOICTB 3JE€MEHTOB U HX COEAMHEHUH B MEpHOJax U
Ipylnmnax B CBET€ MPEJICTaBICHUM O CTPOEHUH AaTOMOB JJIEMEHTOB. 3HAu€HHE
MEPUOIUYECKOT0 3aKOHA.

Tumbel XMMHYECKMX CBSI3€d M THIBl KPUCTAUIMYECKUX pelIeToK. B3aumocssA3b
CTPOEHUS U CBOMCTB BEUIECTB.

Krnaccudukanus XuMHUECKUX pEeaKkIMi M0 pa3IMyHbIM MIPU3HAKaM (YHUCIIO U COCTaB
pearupyomux ¢ 00pa3ylolIUXcsl BEUIECTB; TEIUIOBOM 3(PQeKT; HCHOoJIb30BaHNE
KaTaJan3aTopa; HalpaBJieHUE; U3MEHEHHE CTEIIEHN OKHCIEHUSI aTOMOB).

[IpocThie M cnoXKHBIE BellecTBa. MeTaulbl U HeMeTallbl. [ eHeThueckue psiibl
MeTajia, HeMmeTajula, mnepexogHoro wmertamuia. Oxcuabl (OCHOBHbIE, aM(oOTepHblE H
KHUCJIOTHBIE), TUIPOKCU]IBI (OCHOBaHUS, aM(OTEpHbIE THMAPOKCHABI U KUCIOTHI) M COJIU:
cocTaB, Kiaccuukamms, OOmHUe XUMHUYECKHE CBOMCTBA B  CBTE  TEOPHH
NIEKTPOJIUTUYECKON JUCCOLMAMU W TPEACTAaBICHUNM O Ipoueccax OKHCIICHUs-
BOCCTaHOBJICHUS.

Temamuueckuii naan
YYEBHO-TEMATHYECKMW IJTAH 11O XUMHWHA B 8 KJIACCE

Ne TEMA KoJ1-BO B TOM YU CJIE
n/n YACOB
YPOKH IMPAKTUYECKHUE | KOHTPOJIBHBIE
PABOTBI PABOTbBI
1 BBEJEHUE 6 4 2
2 ATOMBbBI XUMHUYECKHUX 3JEMEHTOB 7 6 1
3 IIPOCTBIE BEIECTBA 5 4 1
4 COEIUMHEHUS XUMHUYECKHUX 16 13 2 1
3JIEMEHTOB
5 W3MEHEHUSI, NPOUCXOJAIIUE C 12 10 1 1
BEIIECTBAMH
6 PACTBOPEHHE. PACTBOPBL. 22 19 2 1
CBOMCTBA PACTBOPOB
JIEKTPOJIATOB.
BCEro: 68 56 7 5




YueOHO-TeMaTHUYECKHIi IJIAH MO0 XMMHH B 9 Kj1acce

Tema Kou-Bo B Tom umciie:
4acoB
Ypoku IpakTuyeckue | KoHTpo/ibHBIE
padoThI padoThI

IloBTOpEHUE OCHOBHBIX 5) 5) 1
BOINIPOCOB  KYypca
KJjiacca
MeTtaibl 16 14 1 1
HemeTtasibl 28 24 3 1
Oco0eHHOCTH OpraHuYecKoi 12
XMMMH.
O0o0menne 3HAHWHA TO XUMHUH 7 7 1
3a KYPC OCHOBHOM LIKOJIbI

Hroro: 68 58 4 4




	Программа по химии 8 – 9 классы

