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2. [TosicHUTEJIbHAA 3aIMCKA.

Pabouas mporpaMMa 1Mo XUMHHU JJIsI OCHOBHOM IIIKOJIBI COCTAaBJIEHA HAa OCHOBE: (PYHIAMEHTAJIBHOTO SiApa COAEp KaHMS OOIIEro
oOpa3oBaHusi, TpeOOBaHUI K pe3yJbTaTaM OCBOCHMS 00pa30BaTENbHON MPOTpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHUs, MPEACTaBICHHBIX
B DenmepaslbHOM TOCYJapCTBEHHOM CTaHAApTE OCHOBHOTO OOIIEro 0Opa3oBaHUS; MPUMEPHBIX MPOrpaMM MO YYEOHBIM MpeaMeTam
«Xumust 8-9 kmacce» M., IlpocBemenne; aBTopckoi ydeOHo# mporpammbl O.C.I'abpuensa «I[Iporpamma OCHOBHOTO 0O0IIIETO
oOpazoBanusi. Xumus. 8-9 kiacce». M.: llpoda, 2016r.; ocHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs

MBOY «llIkona «174 um.1.I1.30puna» r.o. Camapa.

JlanHast pabouasi mporpaMMa OpUEHTUPOBAaHA Ha MCIIOJIb30BAHUE YUYECOHUKOB MO XUMHH U Y4eOHO-MeToaudeckux nocoouit YMK,

CO3JaHHBIX KOJUIEKTMBOM aBTOPOB 1oJ pykoBojicTBoM O.C.I"abpuesnsiHa.

B cocraB yqe6H0-MeT0zmqec1coro KOMILIEKTA 10 XUMHUM JJIs1 OCHOBHOM HIKOJIbI BXOISIT:

1. T'abpuensn O.C. Xumus 8 kiacc. YueOHuk.-2-e u3a.-M.:[Ipoda,2016r;
2. Tabpuensu O.C. Xumusa 9 kinacc. YueObuuk ®I'OC. Uzn.-M.: Ipoda, 2016r.



MecTo y4eOHOr0 npeaMeTa B y4eOHOM ILIaHe
B ocHoBHO# mikosie xumus uszydaercs ¢ 8§ mo 9 kiacc. YueOHbIN IUTaH IIKOJBI o XuMuM 136 yacos, 68 dacoB B roj, 2 yaca B

HEJIEIO.
N3meHeHus1, BHECEHHbIE B ABTOPCKYI0 IPOrpamMMy
B nenom conepkanue 1aHHOM paboydeil mporpaMMbl COOTBETCTBYET aBTOPCKOM MpOrpaMMe.

OcHOBHOE OTIMYME €€ OT aBTOPCKOM cocTouT B ciaeaytomem: B mporpamMme O.C. T'abpuensiHa npakTuyeckue padoThl
CIPYIIUPOBAHBI B OJOKH—XUMHUYECKUE MPAKTUKYMbI, KOTOPHIE MPOBOMAATCS IOCIE W3YYEHHUs HECKOJIbKMX pa3/iesioB, a B pabouei
IporpaMMe 3TH K€ MPaKTUYEeCKHEe pabOThl AAIOTCS MOCIE M3YyYEHHUS TEOPETHYECKOro Marepuaja IO JaHHOW TeMe. JTO HU3MEHEHHE

ITIO3BOJIACT.

® JIy4llle 3aKPEMUTh TEOPETUUECKUN MaTEepUall Ha MPAKTUKE;
e 0TpabOTaTh MPAKTUYECKUE YMEHUS U HABBIKW B HEITOCPE/ICTBEHHON CBS3U C TEOPHUEH 110 TEME;

® SKOHOMUTH BpeMs Ha UCKIIFOUEHUH JOTIOJHUTEIIBHOTO TOBTOPEHUSI TEOPHUH MEPE] MPAKTUUECKOM pabOTOM.



3. [lnanupyemble pe3y/abTAaThl H3yYeHHUs] Y4eOHOT0 NIpeaMeTa.

JledarenbHOCTh 00Pa30BaTEIbHOTO YUpEkKIEeHUsT 00IIero o0pa3oBaHusi B OOYYeHUH XMMUHU JOJDKHA OBITh HAlpaBlieHA Ha JTOCTHKEHHE
O0OyYaIOIIUMUCS CJICTYIONINX JUYHOCTHBIX Pe3yJibTATOB:

1) B IECHHOCTHO-OPUEHTAIIMOHHON Chepe - YYBCTBO TOPJOCTH 33 POCCHUCKYI0 XUMHUCCKYIO HAyKy, TyMaHU3M, OTHOIICHUE K TPYAY,
LEJIEYCTPEMIIEHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;

2) B TPYJOBO#A chepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JlaIbHEHIIIEH 00pa30BaTeIbHON TPACKTOPHH,

3) B mo3HaBaTEIbHON (KOTHUTHBHOM, MHTCIUICKTYalIbHOM) chepe —MOTHUBAIMS YUYCHHUSA, YMEHHE YIPAaBISATh CBOCH MO3HABATECIHLHOU
NEATEIBHOCTBIO.

MeTanpeaMeTHBIMHU Pe3yJbTATAMU OCBOCHHS BbIITYCKHUKAMHA OCHOBHOM LIKOJIBI IIPOTrPAMMBI 110 XUMUU SBJISFOTCSL:

1) BnaieHHEe YHHMBEPCAIBLHBIMUA E€CTECTBEHHO-HAYYHBIMH CIIOCOOAMHU JICSITEIBHOCTH: HAOJIOJICHHE, U3MEPEHHE, DKCICPUMEHT,
y4eOHOE€ HCCIIeIOBaHUE; MPUMEHEHHUE OCHOBHBIX METOJIOB MO3HAaHMS (CUCTEMHO-MH(DOPMAIIMOHHBIN aHAIN3, MOACIUPOBAHUE) IS
W3YUYCHHUSI PA3JIMYHBIX CTOPOH OKPYKAOLIEH JEUCTBUTEIILHOCTH;

2) UCIIOJIb30BaHUE YHUBEPCAIBHBIX CIIOCOOOB JICATCIILHOCTH IO PEIICHUIO MPOOJEM M OCHOBHBIX HMHTCIUICKTYaJIbHBIX OIEpPaIlHii:
HCIIOJIb30BAaHUE OCHOBHBIX HHTEJUICKTYaJbHBIX oOlepaiuii: (GopMylIupoBaHUE TUIIOTE3, aHAJIM3 W CHUHTE3, CpaBHEHHUE, 000O0IIEHUE,
CHUCTEMATHU3AaLMs, BbISIBIICHUE IIPUUYNHHO-CIIEACTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3) yMeHHe reHepUpOBaTh UICH M ONPEICIIATH CPEACTBA, HEOOXOIUMBIC IS UX PealIU3alliu;

4) yMeHHE ONPeIeIIATh LEIH U 3a/1a4d JAeATSIbHOCTH, BRIOUPATh CPEACTBA Pealn3alliy e U MIPUMEHATh UX Ha MPAKTHKE;

5) uCroIb30BaHKE PA3IMYHBIX HCTOUHHKOB IS MOJYUYCHUS XUMUYECKOH HH(OpMAIIHH.

IIpeaMeTHbIE pe3yabTAThI OCBOCHUS OCHOBHOM IIKOJBHOW MPOTrpaMMbl IO XUMUH

8 kiace



Pasznen

Y4eHHK HAYYHTCH

Y4yeHuK MOJYYUT BO3SMOKHOCTb HAYYUTLCH

OcHoOBHbIE IOHATHS XUMHUH
(YpoBeHb aTOMHO-
MOJIEKYJISIPHBIX MPeACTABJIEHUM)

* OMKCHIBATh CBOMCTBA TBEPABIX, KHUJIKHUX, Ta3000pa3HbIX
BEILECTB, BBIACIISS UX CYIICCTBEHHBIC PU3HAKY;

* XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U
CBOMCTBaM, YCTaHABIUBATh PUYNHHO-CIICJICTBEHHbIC
CBSI3U MEXIY JaHHBIMU XapaKTEPUCTUKAaMU BEILIECTBA;

* PacKpbIBAaTh CMbICI OCHOBHBIX XUMHUYECKHUX MMOHATUN
«aTOM», «MOJIEKYNay, «XUMUYECKUHN AJIEMEHT», KIIPOCTOE
BEILIECTBO», «CJI0XKHOE BEIIECTBOY», «BAJICHTHOCTDHY,
HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

* 1300paXkaTh COCTaB MPOCTEUIIINX BEIIECTB C TOMOIIBIO
XUMHUYECKHUX (POPMYII U CYIIHOCTh XMMHUECKUX PEaKLU ¢
MTOMOIIbI0 XUMHYECKUX YPaBHEHUIA;

* BBIUUCIISATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO
MacChl BEIIECTB, a TAKKE MACCOBYIO JIOJI0 XUMHUUYECKOTO
3JIEMEHTA B COCIMHEHUSX JIJIsl OLICHKU UX MPAKTUYECKOMN
3HAYMMOCTH;

* CpaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHHUSI, KUCIIOTHI,
COJIy;

* KI1accu(UIUPOBATh OKCUABI M1 OCHOBAHHUS 110 CBOMCTBAM,
KHCJIOTBI U COJIM 110 COCTAaBY;

* OIIUCBIBATh COCTaB, CBOICTBA U 3HaUEHUE (B MIPUPOJE U
MPaKTUYECKON JEATETLHOCTH YEJI0BEKa) MPOCTHIX BEIIECTB
— KHUCJIOpOJa U BOJOPOAA;

* JIaBaTh CPAaBHUTEIIbHYIO XapAKTEPUCTUKY XUMUYECKUX
AJIEMEHTOB M B&KHEUIINX COCIMHEHU €CTECTBEHHBIX
CEMENCTB IIEJOYHBIX METAJIJIOB U T'aJIOT€HOB;

* TI0JTb30BATHCS JIAOOPATOPHBIM OOOPYIOBAHHEM U
XAMHUYECKOU MOCYAOM;

* IPOBOUTH HECIIOKHBIE XUMUUYECKHE OTBITHI U
HaOII0/IeHUs 32 U3MEHEHUSIMU CBOMCTB BEIIECTB B
MIPOIIECCe UX MPEBPAICHH; COOTI0IATh TTPaBUiIa TEXHUKHI
0€30MacHOCTH MPH MPOBEICHUN HAOIIOICHUI U OTBITOB;

* pa3nuaTh HKCIIEPUMEHTAIBLHO KUCIOTHI U MIET0YH,
MOJIb3YSCh UHANKATOPAMH; OCO3HABATh HEOOXOAUMOCTh
coOnrofieHHst Mep 0€30MacHOCTH MPHU OOpaIIeHUH C
KHCJIOTaMU U HIeJI0YaMHu.

* PaMOTHO 00palaThcs C BELECTBAMU B [IOBCEIHEBHON
JKU3HU;

* 0CO3HaBaTh HEOOXOAUMOCTb COOJIIOICHUS TPABUI
HKOJIOTHYECKU 0€30IacHOT0 MOBEICHHS B OKPY)KAIOIIEH
MPUPOAHON Ccpenie;

* IOHUMATh CMBICT H HEOOXOAUMOCTh COOJIOICHHUS
IIPEIIIUCAaHUM, IPEIAraeMbIX B HHCTPYKLUSAX 110
MCTIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIP.;
* UCIOJIb30BATh MPUOOPETEHHBIE KIIOUEBBIE
KOMIIETEHTHOCTH NP BBINOJIHEHUU UCCIIEJOBATEIbCKUX
IIPOEKTOB MO U3YYEHHIO CBOMCTB, CIIOCOOOB MOIYUYEHUS U
pacro3HaBaHUsI BEILIECTB;

* pa3BUBAaTh KOMMYHHMKaTUBHYIO KOMIIETEHTHOCTb,
WCIIOJIb3Ysl CPEACTBA YCTHOW M MUCbMEHHOMN
KOMMYHHKAIMH IIPU paboTe ¢ TEKCTaMU y4yeOHUKA U
JIOTIOJIHUTEIILHOM JINTEPaTypOH, CIIPABOYHBIMHU
TabJIUIAMHU, IPOSIBIIATH TOTOBHOCTh K YBOKEHUIO MHOM
TOYKH 3pEHHUS IIPU 00CYKJIEHUU PE3yIbTaTOB
BBINOJIHEHHOM paboThl;

* 00bEKTUBHO OLICHUBATh MH(OPMALIHIO O BEIIECTBAX U
XUMHUYECKUX MPOLECCAX, KPUTUYECKU OTHOCUTHCS K
MCEeBIOHAYYHON UHMOpMAIUU, HeA0OPOCOBECTHOM
peKiaMe, Kacarolencst UCII0Ib30BaHus PA3INYHBIX
BEIIECTB.




[Mepuoauyeckuii 3aK0H 1
NepuoANYecKas cucremMa
XHUMHYECKHX 3JIeMECHTOB

. KA. MenpaeneeBa. CtpoeHue

BeIIeCTBAa

* KJIacCU(UIIUPOBATH XMMHUECKUE DJIEMEHTHI HAa METAJLIHI,
HEMETaJlIbl, SJIEMEHTbI, OKCHJIbl U TUJIPOKCUJIBI KOTOPBIX
aM(pOTEpHBI, U HTHEPTHBIC AIEMEHTHI (Ta3bl) IJIsi OCO3HAHUS
BOKHOCTH YIOPSAIOYEHHOCTH HAyYHbIX 3HAHUU;

* pPacKpbIBaTh CMBICI NEpUOArYECKOro 3akona Jl. 1.
MeHpeneena;

* OMUCBIBATH U XapaKTEPHU30BaTh TAOIUYHYIO (hopmy
MEePUOJUYECKON CUCTEMbI XUMHYECKUX 3JIEMEHTOB;

* XapaKTepHU30BaTh COCTAB aTOMHBIX SIAEP U
pacnpenesieHre YhCIa JIEKTPOHOB IO JIEKTPOHHBIM
CJIOSIM aTOMOB XUMHYECKHUX JIEMEHTOB MaJIbIX MEPHUOJIOB
MEPUOJNYECKON CUCTEMBI, a TAK)KE Kallis U KaJIbLIMS;

* pa3IMyaTh BUJIbl XMMUYECKOU CBSI3U: HOHHYIO,
KOBAJIEHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HEMOJSIPHYIO U
METaJUIMYECKYIO;

* 1300paXkaTh AIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB,
00pa30BaHHBIX XMMHUYECKUMHU CBSI3SIMH Pa3HOTO BUJIA;

* BBISIBJISITh 3aBUCUMOCThH CBOKCTB BEILLIECTB OT CTPOCHUS
UX KPUCTAJUIMYECKUX PEMIETOK: HOHHBIX, AaTOMHBIX,
MOJIEKYJISIPHBIX, METAJITNYECKUX;

* XapaKTepU30BaTh XUMUYECKHE DIIEMEHTBI U UX
COCIUHCHMS Ha OCHOBE ITOJIOKCHHS DJIEMCHTOB B
MEPUOANYECKOMN CHCTeMe U OCOOCHHOCTEH CTPOSHUS UX
aTOMOB,;

* OUCHIBATh OCHOBHBIE dTanbl OTKpbITUsA /. H.
MenpeneeBbIM EPUOIUYECKOTO 3aKOHA U TEPUOUYECKOMN
CHCTEMBI XUMHYECKHUX IJIEMEHTOB, KU3Hb U
MHOTO00pa3HyI0 HAyYHYIO JEATEITLHOCTh YU4EHOTO;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE
3HAYEHUE MEPUOINYECKOr0 3aKOHA U MEPUOIAYECKOI
CHCTEMBI XUMHYECKHX 31eMeHTOB /. 1. MeHaeneeBa;

* OCO3HABaTh HAYYHBIE OTKPBITUS KaK pe3yJIbTaT
JUTUTETILHBIX HAOIIOCHUIA, OTIBITOB, HAYYHOU MOJIEMHUKH,
IIPEOJIOJICHNS TPYAHOCTEW U COMHEHUM.

* 0OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM st
MIPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

* OMUCHIBATH U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, TPUMECHSISI
JIOTUKY CUCTEMHOI0 aHAJIN3a;

* IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOTUUECKOM
CUCTEMbl XMMHYECKUX 3JIEMEHTOB JJIs1 OOBSCHEHUS U
MPEABUICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HH(OOPMALIMOHHYIO KOMIIETEHTHOCTh
MOCPEACTBOM yIiIyOJIeHHs 3HAaHUN 00 UCTOPUU
CTAaHOBJICHUSI XUMUYECKON HAyKH, €€ OCHOBHBIX MOHATHH,
MEPUOIUYECKOr0 3aKOHA KAK OJTHOTO U3 BaXKHEHIINX
3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX JTIOCTHXKCHHSX
HayKU U TEXHUKH.

MHorooopa3sue
peaxkuuii

XHUMHYECCKHUX

* 00OBSCHATH CYThb XUMHUYCCKHUX IMPOLECCOB U UX
IMPUHIUITHAIBHOC OTIINYUEC OT (1)I/ISI/IV—I€CKI/IX;
¢ Ha3bIBATh MMPU3HAKU W YCIIOBUA MPOTCKAHUA XUMHUUCCKHUX

* COCTaBJIATh MOJIEKYJISIPHBIC U ITOJIHBIE HOHHBIE
YPaBHEHUS 110 COKPAIIEHHBIM HOHHBIM YPABHEHUSM;
* [IPUBOJIUTH NIPUMEPBI PEAKLIMI, TOATBEPKIAFOIINX




peaKkuuii;

* YCTaHABJIMUBATh MPUHATICKHOCTh XUMUYECKOU PEAKIIUH K
onpeAeIEHHOMY THITY TIO OTHOMY U3 KJIACCU(UKAIIMOHHBIX
MPU3HAKOB: 1) IO YMCITy U COCTaBY UCXOJHBIX BELIECTB U
MPOJIYKTOB PEaKUUU (Peakluu COSAMHEHUS, PA3I0KEHUS,
3aMeIeHusl 1 oOMeHa); 2) 10 BhIICICHUIO WA
MOTJIOIICHUIO TEIJIOTHI (PEaKIMU YK30TEPMUYECKUE U
SHAOTEPMHUUYECKHUE); 3) MO0 U3MEHEHUIO CTEIeHEeH
OKHUCIICHUSI XUMUYECKUX IJIEMEHTOB (peakiuu
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIC); 4) 10 00PaTUMOCTH
npoiiecca (peakiuuu 00paTuMbie U HEOOpaTUMEIE);

* Ha3bIBaTh (DAKTOPBI, BIUSIOIINE HA CKOPOCTh
XUMHYECKHUX PEaKIUi;

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CMEILICHUE
XUMHUYECKOT'O PAaBHOBECHS;

* COCTaBJIATh YPAaBHEHUS NEKTPOIUTHIECKOM
JUCCOIUAIINH KUCIIOT, IISJIOYUEH, COJICH; MOIHbBIC U
COKpaIlEHHbIC HOHHBIE YPaBHEHHsI peakluii o0OMeHa;
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUH;
* IPOrHO3UPOBATh NPOAYKTHl XUMUYECKHUX PEAKLIUN 11O
dbopmynamM/Ha3BaHUSIM HUCXOIHBIX BEIIECTB; OMPEACTSATh
MCXOJHBIE BelIecTBa Mo popMyIam/Ha3BaHUAM MPOIYKTOB
peakiuu;

* COCTaBJIATh YPaBHEHUS PEAKIIMil, COOTBETCTBYIOLIUX
MOCJIEI0BATENBHOCTH («EMOYKE») MPEeBpaLLIEHU I
HEOPraHWYECKHUX BEIECTB Pa3IMYHBIX KJIACCOB;

* BBISIBJISITH B MIPOIIECCE DKCIIEPUMEHTA TPU3HAKH,
CBU/JIETEIBCTBYIOLIME O MPOTEKAHUH XUMUYECKON
peaximm;

* IPUTOTOBJISITH PACTBOPHI C OMPEIETEHHON MacCOBOM
JIOJIEN PaCTBOPEHHOIO BEIIECTBA;

* OIPEACIIATH XapaKTep CPeJibl BOJAHBIX PACTBOPOB KUCIOT
Y TIEJI0YEH MO N3MEHEHUIO0 OKPACKH HHIUKATOPOB;

* IPOBOJUTH KaYECTBEHHBIE PEAKIIMHU, TOATBEPKIAIOLINE
HaJM4He B BOJHBIX PacTBOpPaX BEIIECTB OTIACTHHBIX
KaTHOHOB U aHUOHOB.

CYyILLIECTBOBAaHUE B3aMMOCBSI3HU MEXKy OCHOBHBIMU
KJIACCAaMH HEOPraHUYECKHUX BEILECTB;

* [IPOrHO3UPOBATh PE3yJIbTaThl BO3ACHCTBUS Pa3INYHbIX
(akTOpPOB Ha U3MEHEHHE CKOPOCTU XUMHUYECKOH peakiuu;
* [IPOrHO3UPOBATh PE3yJIbTaThl BO3JACHCTBUS Pa3IMYHbIX
(akTOpPOB Ha CMEIIEHUE XUMHUUECKOT0 PAaBHOBECHSL.

9 kiacce




MHoroo0pa3ue BeliecTs

* OMPENIENSITh MPUHAATIE)KHOCTh HEOPTaHUIECKUX BEIICCTB
K OJTHOMY W3 M3YYCHHBIX KJIACCOB/TPYIII: METAJUIBI U
HEMETAILIBI, OKCUJIBI, OCHOBAHHMS, KUCIIOTEI, COJIU;

* COCTaBIIATH (POPMYJIBI BEIIECTB 110 UX HA3BAHMSIM;

* OIPEACIISATh BAJICHTHOCTb U CTEIIEHb OKUCIICHUS
2JIEMEHTOB B BEIIECTBAX;

* COCTABJIATH (DOPMYITBI HEOPTAHUYECKUX COSTUHECHUH TI0
BAJIEHTHOCTSAM H CTEIEHIM OKHCJIECHMS DJIEMEHTOB, a TAKKe
3apsiiaM UOHOB, YKa3aHHBIM B TaOJIHIE pACTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

* 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHHUST (PU3NIECKUX U
XUMHUYECKHX CBOMCTB MPOCTHIX BEIICCTB (METALJIOB U
HEMETAJUIOB) U UX BBICIIUX OKCHUIOB, 00pa30BaHHBIX
3JIEMEHTaMH BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOINE XUMUIECKHE CBOMCTBA, XapaKTEPHBIC
JUTSL TPYTII OKCHUJIOB: KUCIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;
* Ha3bIBaTh OOIME XUMUIECKIE CBOMCTBA, XapaKTEPHBIC
JUTSL KQXKJI0TO M3 KJIACCOB HEOPTaHWYECKUX BEIIECTB:
KHCJIOT, OCHOBAHUM, COJICH;

* IPUBOUTH MIPUMEPHI PEAKIUH, TOATBEPKAAIOIINX
XUMHUYECKHE CBOWCTBA HEOPTAHMYECKUX BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBAaHUH M COJICH;

* OTIPEIEIISThH BEIIECTBO-OKUCIUTEINb U BEIIECTBO-
BOCCTAaHOBUTEIb B OKHCINUTEIIBHO-BOCCTAHOBHTEIbHBIX
peaKIusx;

* COCTaBJIATHh OKHUCIUTEIILHO-BOCCTAHOBUTEIIBHBIN OallaHC
(7151 M3YYEHHBIX PEaKIUiA) IO MPEI0KEHHBIM CXeMaM
peakuuii;

* IIPOBOUTH JTAOOPATOPHBIEC OMBITHI, TOATBEPKIAIOIINE
XHMUYECKHE CBOMCTBA OCHOBHEIX KIIACCOB
HEOPTaHWYECKUX BEIECTB;

* MPOBOJIUTH JIAOOPATOPHBIE OIBITHI TIO MOJIYUYEHHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB: BOIOPOIA,
KHUCTIOPO/1a, YIIIEKUCIIOTO ra3a, aMMHaKa; COCTaBIATh
YpaBHEHHUSI COOTBETCTBYIONIUX PEAKITHI.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB Ha
OCHOBE MX COCTaBa U CTPOCHHSI;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISThH
OKHUCJINTEILHBIE HJIM BOCCTAHOBUTEIbHEIE CBOMCTBA C
YYETOM CTEIEHEN OKUCIICHUS AJIEMEHTOB, BXOJSIIHNX B €TI0
COCTaB;

* BBISIBJISITH CYILIECTBOBAHUE T€HETUUECKOW B3aUMOCBSI3U
MEXy BEIIECTBaMU B PAAY: MPOCTOE BEIIECTBO — OKCH/I
— TUJIPOKCHUJ] — COJIb;

* XapaKTepHU30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX
CEpPHOM U a30THOM KHUCJIOT;

* IPUBOJIUTH IPUMEPHI YPABHEHUH peaKIIUii, JIeKaIIUX B
OCHOBE IIPOMBIIIJICHHBIX CITOCOOOB IMOTYYCHHUS aMMHUaKa,
CEPHOM KUCIIOTHI, YyT'YHA U CTaJIH;

* ONUCHIBATH (PU3MUECKHUE U XUMUYECKUE TIPOIIECCHI,
SBIISIOIINECS YaCThIO KPYrOBOPOTA BEIIECTB B MPUPO/IE;

* OPTaHU30BBIBATh, TPOBOJUTH YUEHUUYECKHUE MPOEKTHI O
HCCIIEAOBAHUIO CBOMCTB BEILIECTB, HMEIOIIMX BaKHOE
MPaKTUYECKOE 3HAUYCHHUE.




4. Copepxxkanme y4eOHOr0 nmpeamMera

Pa3nen

KoJ1-Bo yacos

KJIaccC

9 kiaacce

Bcero

OcHOBHbBIE OHATHSI XUMHUH (ypOBeHL ATOMHO-MOJICKYJISIPHBIX Hpe}ICTaBHeHHﬁ)
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Tema Nel. Beenenue.
[Tpeamer xuMuu. MeTozpl MO3HAHUS B XMMHU: HAOIIOIEHUE, SIKCIIEPUMEHT, MO/IETIMPOBAHUE.
HcTounukn xuMudyeckoit HH(pOpMaIum, ee nojrydeHue, aHajau3 1 MPeICTaBICHHE €ro pe3yabTaToB.
[ToHsATHE O XUMUYECKOM 3JIeMEHTE U (POPMaxX €ro CyLIECTBOBAHUS: CBOOOAHBIX aTOMAaX, IPOCTBIX U CIOXKHBIX
BELIECTBAX.
ITpeBpamenust BemecTB. OTIMYNE XUMUYECKUX peakUuil oT (u3n4ecKux sBICHUH. Poiab XuMUM B KHU3HU
yenoBeka. Xemopmiusa u xemohoous.
Kparkue cBeleHHs W3 HCTOPUM BO3HUKHOBEHMS M pa3BUTHS XUMHH. POl OTE€YECTBEHHBIX YYEHBIX B
CTaHOBJICHUHM XUMHUYECKOW Hayku — paboTsl M. B. Jlomonocosa, A. M. Bytneposa, /I.11. MenzaeneeBa.
XUMHUYECKasi CHMBOJIMKA. 3HAKU XUMHUYECKUX IEMEHTOB U IPOUCXOXKICHUE UX Ha3BaHUM.
Xumnuaeckue Gopmyisl. Maaekcor u ko3 duumenTs. OTHOCUTENBHBIE ATOMHASI M MOJICKYJISIPHAS. MACCHI.
[IpoBeneHue pacueToB MacCOBOM JOIM XMMHUYECKOTO 3JIEMEHTA B BELIECTBE HA OCHOBE €ro (hOPMYJIbL.
[lepuonnueckas cucrema xumudeckux siemeHToB J[. M. MenneneeBa, ee CTpykTypa: mayibie U OOJbIIHE
nepuojipl, rpynnsel W noAarpynnsl. Ilepmoguueckass cucremMa Kak CHpaBOYHOE IOcOOME Ul IOJTyYSHMS
CBEICHMM O XUMUYECKUX IJIEMEHTaX.
HemoHcTpauuu.l. Mojenu pas3auuHbIX HPOCTBIX W CIOXHBIX BemecTB. 2. Kosulekuus CTEKISIHHOM
xumuueckord mnocynsl. 3. Komrekuuss martepuanoB M M3JEIMH M3 HUX Ha OCHOBE allOMUHUA. 4.
B3aumopeiicTBre MpaMopa ¢ KMCIOTOW U MIOMYTHEHHE U3BECTKOBON BOJIBI.
JlaGopaTopHbI€ OTBITHI.
1. CpaBHEHUE CBOMCTB TBEPABIX KPUCTAIIIMYECKUX BEUIECTB U pacTBOPOB. 2. CpaBHEHNE CKOPOCTH UCTIAPEHUS
BOJIbI, OZIEKOJIOHA U ATHJIOBOTO CIIUPTa € (PUIBTPOBATBHON OyMaru.
[IpakTuyeckue paboTHI.
1. TlpaBuna TexHHMKH O€30MacHOCTH MNpU paboTe B XUMHUYECKOM KabOuHere. Ilpuembl oOpaieHus c
1a0opaTOpHBIM 000pPYIOBaHUEM M HarpeBaTeIbHBIMU IPHOOpaMH.

Tema Ne2. IIpocTbie BemecTBa.

[Tonmoxenne meTamioB 1 HeMeTaI0B B [leproanueckoil cucreme xuMmuieckux 3iemenToB . M. Menneneena.
Bakueiimme mpocThie BeleCTBAa — METaJUTbI (3KeJie30, aTlFOMUHUN, KallblIui, MarHui, HaTpuH, kanuii). O0rue
dbu3nYecKue CBOWCTBA METAUIOB. BakHeWmne mpocThie BelIecTBa-HEMETaUTbl, 0Opa30BaHHBIE ATOMaMH
KHCTIOpOJia, BOAOpOJa, a3oTa, cepbl, (ocdopa, yriaepona. Monekymnbl MPOCTHIX BENIECTB-HEMETAIIOB—
BOJZIOPO/Ia, KHCIOpOAa, a30Ta, rajoreHoB. OTHOcUTENbHAs MoJieKyisipHas macca. CrocoOHOCTh aTOMOB
XUMHYECKHX DJEMEHTOB K OOpa30BaHHWIO HECKOJBKUX MPOCTHIX BEIIECTB — aJUIOTPOMNUS. AJUIOTPOITHBIE
Moaudukanuu Kuciopoaa, (ocdopa, omoBa. MeTammnueckue W HEMETAUIMYECKHE CBOMCTBA MPOCTHIX
BelecTB. OTHOCUTENIHLHOCTh ATOTO MOHSATHS.

Uucno Asoragpo. KommuectBo BemiectBa. Moib. MonsipHas macca. MossipHblii 00beM Tra3o000pa3HbIX
BelecTB. KpaTHble e IMHUIBI U3MEPEHUS KOIMYECTBA BEIIECTBA—MUILIMMOIb U KHUJIOMOJIb, MUJUIUMOJISIPHAS U
KHJIOMOJISIPHASI MacChl BEIECTBA, MUJUTUMOJISIPHBIN M KUJIOMOJISIPHBIA 00bEMBI Ta3000pa3HbIX BEIIECTB.
Pacuetsl ¢ HCMONB30BAaHHEM TOHSATHUH «KOJUYECTBO BEIIECTBA», «MOISIpPHAS Maccay, «MOJSPHBIA 00beM




ra3oB», «4UCiI0 ABOraapo».
Hemonctpamuu. Ilomydenue o3oHa. OOpas3ibl O€IOro W CEporo ojioBa, Oenoro m KpacHoro ¢ocdopa.
Hekortopeie MeTaiasl M1 HEMETaJIbl C KOJMYECTBOM BellecTBa 1 Moiab. MoisipHbIH 00bEM Ia3000pa3HbIX
BELIECTB.

Tema Ne3. CoenHeHNs] XMMMYECKHX 3J1€MEHTOB.
Crenenp okucienus. CpaBHEHHE CTENIEHU OKMCIEHUS M BaJICHTHOCTH. OmnpeleneHHe CTENEHH OKHUCIICHUS
3JIEMEHTOB B OMHapHBIX coeanHeHMsX. CocraBinenue (GopMyn OMHAPHBIX COEAMHEHHH, OOUIMA Crocod X
Ha3BaHUM.
BunapHble COEIMHEHHS METANIOB W HEMETaUIOB: OKCHABI, XJIOpUAbI, cynbhuabl u mp. CocraBieHHe HX
(dopmyn. buHapHble COEIMHEHUS HEMETAJJIOB: OKCHJIbl, JIETy4l€ BOJOPOJIHBIE COEJUHEHUS, MX COCTaB U
Ha3BaHus. [IpencraBuTenn oKCUAOB: BOJa, YIIIEKUCIbIN Ta3, HerameHas u3Bects. IlpeacraBurenu neryunx
BOJOPOJHBIX COECOUHEHMM: XJIOpPOBOAOpOX M ammuak. OCHOBaHMs, MX COCTaB M Ha3BaHUA. PacTBOpUMOCTH
ocHoBaHuil B Boje. [IpencraBurenu mienouel: TUAPOKCHUIBI HATpus, Kanus U Kaiabius. [lonstue 00
UH/IMKAaTOpaX M KadyeCTBEHHbIX peakuusx. Kucinorel, mx cocraB M Ha3BaHusa. Kinaccudukanus KHUCIOT.
[IpencraBuTenu KUCIOT: cepHas, coisiHasd, a3oTHas. [lonsTue o mkane kucinotHocTH (mkana pH). U3menenue
OKpAacKu MHAMKATOPOB. COJIM Kak MPOU3BOAHBIE KACIOT U OCHOBAHUM, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTH
coieir B Bogme. llpencraBurenu comel: xyopua Harpus, kapboHatr u docdar kampius. AMopdHbIE U
KPUCTAJIJINYECKHE BELECTBA.
MexMoneKkyspHble B3auMOAEHCTBHS. TUIIbI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEILECTB OT
TUIIOB KPUCTAJUIMYECKUX PEIIECTOK.
Uucrele BemecTBa U cMecH. [Ipumepsbl )KuIKknX, TBEPAbIX U ra3000pa3HbIx cMecell. CBONCTBA YHCTHIX BELIECTB
u cMecen. Mx cocras.
MaccoBast 1 00beMHas 101 KOMIIOHEHTa cMecu. PacueTsl, CBS3aHHbIE C UCIOJIb30BAHUEM MOHSITUS «JI0JISI».
Hemonctpauuu. OOpa3lbl OKCHAOB, KHCIOT, OCHOBAaHMM W coied. Monenu KpHCTaNIMYECKUX PeleTOK
XJIOpHUa HaTpusl, anmasa, okcua yraeposa (IV).
KucnoTHO-11€10uHbIE MHOUKATOpPBI, M3MEHEHME HX OKPACKM B PA3NIMYHBIX Cpedax. YHUBEPCAIBHBIN
WHJIUKAaTOP U U3BMEHEHHE €r0 OKPaCKu B pa3inuHbIX cpenax. [lkana pH.
JlaGopatopHble onbIThl. 8. O3HAaKOMJIEHHWE C KOJUIEKIMEH OKCHIOB. 9. O3HakoMJIEeHHE €O CBONCTBaMHU
amMmuaka. 10. KauectBennas peakums Ha yraekucibii ra3. 11. Onpenenenue pH pacTBOpOB KHCIOTHI, IEIOYH
u Boabl. 12. Ompenenenue pH JMMOHHOTO M s0JIOYHOTO COKOB Ha cpese IuonoB. 13. O3HakomiieHue ¢
KoJuiekIuen cone. 14. O3HakoMIIeHNE ¢ KOJUIEKITHEi
BELIECTB C Pa3HbIM TUIIOM KPHCTAJUIMUECKOM permeTku. M3roToBieHne mMozenell KpUCTaANIMYECKUX PEIIETOK.
15. O3nakomiieHHE ¢ 00pa31oM TOPHON OPOJIBI.
[IpakTuyeckue paboOTHI.
2. HaGOmroneHust 3a WU3MEHEHUSMH, TPOUCXOMSIIUMH C TOPAIMIEH CBEYOW, WM WX ONMUCaHWE (JOMAIIHHUMA
sKcriepuMeHT). 3. IIpuroroBienne pacTBopa caxapa U pacyeT ero MacCoBOW JJOJIU B pacTBOPE.
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Ilepuoaguyecknii 3aKOH W IEepHOAMYECKass cHcCTeMa XuUMHYecKHX 3JjiemeHToB /I, U. Menneneesa.
CrtpoeHue BemecTna.

Tema Nel. ATOMBI XUMHYECKHX 3JIEMEHTOB.
ATOMBI Kak (opMa CyIECTBOBAaHUS XHMHYECKHUX 3J€MEHTOB. OCHOBHBIE CBEIEHUS O CTPOCHHU aTOMOB.
JlokazarenbcTBa CIOKHOCTH cTpoeHHst atoMoB. OnbiTel Pezepdopna. [Inanerapuas Moienb CTpOSHHS aToOMa.
CocTtaB aTOMHBIX sAep: NPOTOHBI, HEUTPOHBL. OTHOCHUTENBHAs aTOMHAas Macca. B3anMOoCBsA3b NOHATHN
«IIPOTOHY», KHEUTPOH», KOTHOCHUTEIIbHAS aTOMHAsl Maccay.
M3MeHeHue 4yncia IpoTOHOB B spe aTOMa—O00pa30BaHNEe HOBBIX XUMHUECKUX JIEMEHTOB.
N3meneHne umnciia HEUTPOHOB B sApe aToMa—oOpa3oBaHue U30TONOB. COBPEMEHHOE ONPEECICHUE MOHATHS
«XUMHUYECKHUH JIEMEHT». M30TONBl Kak pa3HOBUIHOCTH aTOMOB OJHOTO XMMHYECKOIO 3JIEMEHTA. DJIEKTPOHBI.
CtpoeHue »HIIEKTPOHHBIX YpPOBHEHl AaTOMOB XHUMHUYECKHMX JJIEMEHTOB MajblXx mnepuonoB. Ilonstue o
3aBEPLICHHOM JIEKTPOHHOM YPOBHE.
[lepuonnyeckas cucreMa XuMu4eckux meMeHToB /. M. MeHeneeBa u cTpoeHne aToMOB, (U3NIECKUNA CMBICIT
HOPSIIKOBOTO HOMEPA JIEMEHTa, HOMepa IPYIIbl, HOMEpa IEPUOa.
H3meHeHne yncna 3JeKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
3JIeMeHTa — 00pa30BaHME MOJOKHUTEIbHBIX U OTpULIATEIbHBIX HOHOB. VIOHBI, 00pa30BaHHbIE
aToMa MM METAJUIOB U HEMETauIOB. [IpnurHbl H3MEHEHN METAIUIMYECKUX U HEMETAININYECKUX
CBOWCTB B nepuozax u rpymnmnax. ObpasoBanue OnHapHbIX coeanHeHui. IlonsaTue 06 nonHon
cBsa3u. CxeMbl 00Opa3oBaHUs MOHHOH CBs3U. B3aumonelicTBue aTOMOB 3J1EMEHTOB — HEMETAIJIOB MEX]y COO0M
— oOpa3oBaHue JIByXaTOMHBIX MOJIEKYJ HPOCThIX BeliecTB. KoBaneHTHas HENoJspHas XUMHYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBL.
B3aumMopneiicTBie aTOMOB HEMETANIOB MEXJy co00i — 0o0pa3oBaHHe OMHAPHBIX COCTUHEHHUN HEMETaUIOB.
DneKTpooTpuliateabHOCTh. KoBasieHTHast mosisipHast CBsi3b. [IOHSATHE O BAJIEHTHOCTH KaK CBOWMCTBE aTOMOB
00pa30BbIBATh KOBAJICHTHBIE XUMUUYECKHE CBS3H.
CocraBnenue ¢opMyn OMHApHBIX COEIMHEHUHN MO BajleHTHOCTH. HaxoxaeHue BajJeHTHOCTH 1O (opMmylie
OMHAPHOTO COEIUHEHMS.
B3aunmopeiicTBre aTOMOB METalIOB MEXy co00i — o0pa3oBaHHE METAIUTMYECKUX KpucTamioB. [lonsitue o
METa/UIMYECKOU CBS3U.
JemoncTpannu. Mozaenn aTOMOB XMMHAYECKHUX JIEMEHTOB. [lepnoanueckas cuctemMa XUMHYECKUX AJIEMEHTOB
1. U. Menneneea (pa3iauuHblie GOPMBI).
JlaboparopHbie omnbIThl. 3. MonenupoBaHue MpUHIMIA JEHCTBUS CKaHHPYIOIIET0 MHKpOcKoma. 4.
WzroroBnenne Mopeneil MojeKyl OMHApHBIX coeAMHEHHuil. 5. M3rortoBneHue MOAETH, WUIUTIOCTPUPYIOIIEH
CBOMCTBA METAJUTMYECKOM CBS3H.
MHoroo0pa3ne XMuMHU4eCKHX peaKkuid.

Tema Nel. U3MeHeHusl, MPOUCXOASIINE C BellECTBAMM.
[loHsATHE SBICHUHN, CBA3AHHBIX C W3MEHEHUSIMH, IPOUCXOIALIMMU C BELICCTBOM. SIBIIEHHs, CBS3aHHBIE C
M3MEHEHHUEM KPUCTAJNIMYECKOr0 CTPOCHHUSI BEIIECTBA MPHU MMOCTOSTHHOM €r0 COCTaBe, — (PU3UUECKUe SIBICHMUS.
@u3nyecKkue SIBICHHUS B XMUMMM: JUCTWULIIMS, KPUCTAJJIM3allus, BBIIAPUBAHUE M BO3TOHKA BEIIECTB,
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¢mIbTpOBaHME U LHEHTPUDYTUPOBAHHE.
SIBneHus, CBSI3aHHBIE C U3MEHEHHUEM COCTaBa BEIIECTBA, —XUMHUUecKue peakuuu. [Ipuznaku
U yCIJIOBUS MPOTEKAHUSI XUMUUYECKUX peakiuil. BoieaeHue TerioTel U cBeTa — peakuuu roperus. [lonstue
00 7K30- ¥ 9HJOTEPMHUECKUX PEaKIMsIX. 3aKOH COXPAHEHHUsI MacChl BEIIECTB. XUMUYECKUE YPAaBHEHHUSI.
3naueHne WHACKCOB W Kod(pdunuentoB. CocraBleHHWE YpaBHCHHUN XUMHUYECKHX peakinuii. PacueTsl 1o
XUMHYECKUM YypaBHEHUsM. Pelnenue 3ajady Ha HaXOXJIEHUE KOJMYECTBA, MAcChl WIM O0beMa MpPOAYKTa
peakiu Mo KOJIMYECTBY, Macce WM 00beMy HMCXOJHOTO BellecTBa. Pacuersl ¢ MCHONBb30BAaHUEM MOHSTHS
«10J1s1», KOI'JIa MCXOJIHOE BEIECTBO JaHO B BHUJIE PacTBOpa C 3aJlaHHOM MacCOBOHM JI0JIEM PacTBOPEHHOIO
BEILECTBA WJIIK COACPKUT OIIPEACICHHYIO IOJII0 TpuMecei. Peakiuu pasnoxenus. [IpencraBinenue o ckopoctu
xumuyeckux — peakumil. Kartanuzatopel. @epmentsl. Peaknum  coenuHenus.  Karanmutuueckue
HEKATATUTHYSCKUE PeaKIuH, oOpaTHUMble W HeoOpaTuMmble peaknuu. Peaknuu 3amernenus. Psn akTuBHOCTH
METaJIOB, €r0 UCIOJIb30BAHUE JJIs1 IPOTHO3UPOBAHMS BO3MOKHOCTH MPOTEKAHUS PEaKUN MEXIy MeTalllaMU
U KUCJIOTaMH, PEaKIUi BHITECHEHUS! OJJHUX METAJJIOB U3 PACTBOPOB UX COJICH APYrUMU MeTallaMu. Peakumu
oOMeHa. Peakuuu HeiTpanuzanuu. YcIoBUS MPOTEKaHUs peakluid oOMEHa B pacTBOpax 10 KOHIA. Tumbl
XMMHYECKUX PEaKIMi Ha MpPUMEpPE CBOMCTB BOJABL. Peakuus pasioxkeHus — 3JIEKTPOJu3 BoAbl. Peakumun
COEIMHEHUS] — B3aUMOJIEUCTBUE BOJBI C OKCHJAAMHM METAJJIOB M HEMETAJUIOB. Y CIOBHE B3aUMOJIECHCTBUSA
OKCHJOB METAUIOB M HEMETauIoB ¢ Bojxou. IloHsatue «ruppokcuasl». Peakuum 3aMemieHus —
B3aMMOJICHCTBHE BObI C MeTaJuIaMU. Peakiiuu oOMeHa — TUIPOIIN3 BEIIECTB.
Jemonctpanuu. [Ipumeps! hu3nueckux sSBICHUI: a) TUIaBiIeHUe napaduHa; 0) BO3roHKa ioja wim OeH30HHON
KHUCTIOTHI; B) PAcTBOPEHHE OKpPAIIEHHBIX cOjeid; T) AuQQy3us IYIIUCTHIX BEIIECTB C TOPALICH TaMIOYKU
HakajauBaHus. [IpuMepsl XMMHUECKUX SIBJICHMI: a) TOpeHre MarHus, ¢pocdopa; 0) B3auMoAecTBHE CONSIHON
KHUCTIOTBI C MpaMOpOM WU MeloM; B) momydenue ruapokcuaa meau (II); r) pacTBopeHue Monmy4eHHOTO
TUAPOKCHIA B KUCIOTax; Ja) B3aummojerctBue okcuna meau (II) ¢ cepHo¥l KHCIOTOW TpU HAarpeBaHUU; €)
pa3JoXeHue MepMaHraHaTa Kaius; 5K) pa3loKeHHe MEePOKCUAa BOAOPO/Ia C MOMOIIBI0 JUOKCHIA MapraHia u
Kartaja3bl KapToQesis Wi MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBICHHBIX KUCIOT C METaJIaMU.
JlaboparopHblie onbIThL. 16. IIpokanuBaHue Meau B MJIaMEHU CIUPTOBKH. 17. 3aMmeleHUe MeIu B pacTBOpE
xnopuna meau (II) sxenezom.
[TpakTideckue paboThl. 4. AHAaTU3 MOYBBI U BOJBI (IOMAIIHUK SKcrepuMeHT). 5. [Ipu3Haku XUMHYECKHX
peaKuuii.

Tema Ne2. PacrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1€KTPOJIUTOB.
PactBopenne kak ¢Qusuko-xumuyeckuil mpouecc. IloHdaTne o ruapaTax M KpHUCTaJUIOTHUIpaTax.
PactBopumocTs. KpuBbie pacTBOPUMOCTH Kak MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPJBIX BEIIECTB OT
TeMriepaTypbl. HacelllieHHbIe, HEHACBIIIEHHBIE M TEPECHIIICHHBIE PAcCTBOPHI. 3HAYEHHWE PACTBOPOB JUIsS
OPUPOIBI U CETbCKOTO Xx03siiicTBa. [loHSATHE 00 SIEKTPOIMTUYECKOW AUCCOIUAIMH. OJICKTPOIHUTHI U
HEIJIEKTPOJIUTEI. MeXaHU3M JIUCCOIMAIIMK JJICKTPOJIUTOB C PA3UYHBIM XapakTepoMm cBsi3u. CTeneHb
ANEKTPONUTHYECKON muccormanuu. CullbHbIE U Cia0ble ANEeKTPONUTh.. OCHOBHBIE TOJOXKEHUS TEOPHH
AJIEKTPOJIUTUYECKON aucconranun. VoHHBIE ypaBHeHHs peakumii. Peakmum oOMmeHa, Waymue 10 KOHIIA.
Knaccudukanust noHOB U ux cBorictBa. Kucnotel, ux kinaccudukanus. Jlucconuanus KIUCIOT U UX CBOHCTBA B
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CBETE TEOPUH DIEKTPOJIUTUUECKON TUccouanuu. MoJieKysipHble U HOHHBIE YPaBHEHUS PEaKIIHil.
B3anmoneiicTBue KHCIOT ¢ METaulaMU. JJIEKTPOXUMHUYECKUN psii HANPSHKEHUH MeTaiuioB. B3amMopelictBue
KHUCJIOT C OKCHUJAAMM METAUIOB. B3anMopelcTBHE KHCIOT C OCHOBAaHUSIMHM —pEaKLMs HEUTpaau3aluu.
B3aumopeiictBue KHCIOT ¢ coismMu. Mcmonb3oBaHue TaOMUIBl PACTBOPUMOCTH ISl XapaKTEePUCTHUKH
XUMHUYECKHX CBOMCTB KucioT. OcHOBaHUsA, WX Kiaccupukanus. Jlucconuamnys OCHOBaHUN M X CBOWCTBA B
CBETE TEOPUH 3JIEKTPOJUTUUYECKON aucconuanuu. B3aumopeiictBue ocHoBaHuil ¢ coisimMu. Mcnonb3oBaHue
Ta0JIMLbI PACTBOPUMOCTH JUIsl XapaKTEPUCTUKU XMMUYECKMX CBOMCTB OCHOBaHMMU. B3anMonelicTBue mienodeit
¢ okcugamu HemetayuioB. ConM, MX JUCCOLMAlUsl WM CBOWCTBA B CBETE€ TEOPHUM DIIEKTPOJIMTHYECKOU
qucconuanuu. BzaumoneicTBre coneii ¢ MeTamuiaMu, 0COOGHHOCTH ITHX peakiuidi. BzanMopeiicTBue coneit ¢
conmsiMu. lcnonb3oBaHue TaOMUIBI PACTBOPUMOCTH JJISi XapaKTEPUCTUKH XHUMHUYECKHUX CBOWCTB COJICH.
O06o0menne cBeneHMid 00 OKCHIAX, WX KiIacCH(PUKAIWKM M CBOMCTBAaX. ['@HEeTHUYECKHE psIbl MeTalia u
HeMeTayula. ['eHeTnueckas CBs3b MEXAYy KaccaMd HEOpPraHMYecKux BewecTB. OKUCIUTEIbHO-
BOCCTaHOBUTENbHbIE peakuuu. OnpejeneHue cTerneHeil OKUCICHUs JUIsl 2JIEMEHTOB, 00pa3yroIuX BEIIECTBA
pa3HbIX Ki1accoB. Peakiny MOHHOTO OOMEHAa M OKUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHCIUTENb U
BOCCTAaHOBUTENIb,  OKUCJIEHHE U  BoccTaHoBieHHe. CocTaBlI€HME  YpPaBHEHMH  OKUCIMTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIIMNA METOJIOM JJIEKTPOHHOro Oananca. CBOICTBA MPOCTHIX BEIIECTB —METAIUIOB U
HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. JleMoHCTpauu.
HcnibiTanue BelecTB U UX PaCTBOPOB Ha 3JIEKTPONPOBOAHOCTb. 3aBUCUMOCTD 3JIEKTPOIPOBOIHOCTH YKCYCHOM
KHCJIOTHI OT KOHIIEHTpaluu. [[BryKeHrne OKpallleHHBIX HOHOB B JIEKTPUUYECKOM ToJie. B3aumoseiicTBue uHka
c cepoH, consHOM kucioTod, xinopugoM wmenu(ll). TI'openwe wMarHus. B3zaumopeiicTBue XJopHOH u
CEpOBOJAOPOTHOM BOIBI.
JlabopaTopHBIE OMBITHI.
18. BzaumopeiicTBue pacTBOpOB XJIOpHUJa HaTpus M HUTpaTa cepedpa. 19. IlomyueHue HepacTBOPUMOIO
TUAPOKCHAA M B3auMojeucTBue ero ¢ kucioramu. 20. B3auMopeilcTBME KHUCIOT C OCHOBaHUsIMHU. 21.
B3aumoneiictBue KHMCIOT € OKcuaaMu MeTawioB. 22. BsaumopeiictBue kuciaor ¢ weramuiamu. 23.
BsaumoneiictBue kucnor ¢ comamu. 24. BzamMopelcTBHe Ienoueil ¢ KHcIoTaMmMu. 25. B3aumonencTBue
miesiodyeil ¢ okcuaamMu HeMeTauioB. 26. BzaumoneiictBue menouerd ¢ consimu. 27. [lomyuenue u cBoiicTBa
HEpacTBOPUMBIX OCHOBaHMl. 28. B3aummonelcTBHE OCHOBHBIX OKCHAOB C Kuciotamu. 29. B3aumoneictue
OCHOBHBIX OKCHIOB ¢ Bomod. 30. BzauMoaelicTBHEe KHUCIOTHBIX OKCHIOB co mienodaMu. 31. Bzaumoneictsue
KHCIIOTHBIX OKCHUJIOB ¢ Bojou. 32. BzaumopelictBue coineil ¢ kuciotamu. 33. BzaumopeiictBue coieid ¢
niesioyamu. 34. B3aumonencTsue conelt ¢ coasaMu. 35. BzauMoaeicTBrue pacTBOPOB COJIEN € METAIITIAMU.
MHuoroo0pa3ue BemecTB.

Tema Nel. O0masi XapakTepuCTHKA XMMHUYECKHUX 3JIEMEHTOB U XMMUYECKUX pPeaKiuii.
XapakTepucTuKa 3JIEMEHTa IO €ro mnojoxkeHuto B lleproaunyeckoit cucreme xumuueckux snemeHToB J[. WM.
MengeneeBa. CBOICTBa OKCHJIOB, KHCJIOT, OCHOBaHMM U COJiedH B CBET€ TEOPUU IJIEKTPOIUTUUYECKON
JTUCCOLIMAIMU M OKHUCIEHHUS - BOCCTaHOBIEHUs. [loHATHE O MEepexXOJHBIX JJIeMeHTaX. AMQOTEPHOCTb.
['eneTnueckuii psan nepexogHoro sneMenrta. I[lepuoandecknii 3axkoH u [leproanueckas cucremMa XUMHYECKUX
anemeHToB JI. M. MenneneeBa. XuMnuyeckas OpraHu3anus )KMBOW U HEKUBOU IPUPOAbI. XUMUYECKUN COCTAB
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sipa, MaHTUM M 3€MHOM KOpbl. XMMHMUYECKHE OJJIEMEHThl B KIETKaX >KHMBBIX OpraHu3moB. Makpo- u
MUKpodeMeHThl. O000IIeHNE CBEICHNI 0 XUMHUECKUX peaknusax. Kimaccupukammss XuMUIECKUX Peakiuii 1o
pa3IMYHBIM MPU3HAKAM: «YHCIIO U COCTaB PEarupyrourx U 00pa3yroIIUXCsS BEUIECTBY», «TEMI0BOH 3ddexry,
«HAIpPaBICHUE», «M3MEHEHUE CTENEHEW OKHUCIIEHUS 3JIEMEHTOB, 00pa3yloIUX pearupy-roliie BeLIecTBay,
«hazay, «icronp3oBaHue KaTanuzatopa». [IoHATHE 0 CKOPOCTH XMMUYECKOH peakiyu. DakTopsl, BIUAIONUINE
Ha CKOPOCTh XMMHYECKHX peakuuil. Karanuzarops! u karanu3. MHruOUTOpbl. AHTHOKCHAAHTHI.
Hemoncrpamuu. Pasnuunbie gopmer tabmuiel . U. MenneneeBa. Monxenu aromMoB 3ieMeHTOBl — 3-To
nepuosioB. Mozenb CTPOEHUs 3€MHOro Iiapa (TMonepedHbl pa3pe3). 3aBUCMMOCTb CKOPOCTH XUMHYECKON
peakuuMd OT TMPHUPOAbl PEarupyroIIMX BEUIECTB. 3aBUCUMOCTb CKOPOCTH XHMMMUYECKOH peakluu OT
KOHIEHTPAllMU PpEearupyrolMxX BeUIECTB. 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOM peakuuu OT IUIouiaan
CONPUKOCHOBEHMSI pEarnpyoIlyuX BEUIECTB («KUIALIUHI CII0i»). 3aBUCUMOCTh CKOPOCTH XMUMUYECKOW peakluu
OT TEMIIEPATYPhI pearupyroIIUX BeulecTB. | OMOTeHHBIN U reTepOoreHHbli Karaau3bl. PepeHTaTUBHBIA KaTalus.
WNurubuposanue.
JlaGopatopusbie onbIThl. 1. [TonydeHue ruapokcuia HIMHKA U UCCIIEIOBAaHUE €ro CBOMCTB. 2. MoaenupoBaHue
noctpoenus [lepuoauueckoii cuctemsl xumuueckux aieMeHToB . 1. Menneneesa. 3. 3amenienue xene3om
menu B pactBope cyibdara memu(ll). 4. 3aBUCHMOCTH CKOPOCTM XHUMHYECKOM peakuuud OT NPHUPOJIBI
pearupyomux BEUIECTB Ha IMPUMEPE B3aUMOJEHUCTBUS KHUCIOT C MeTajlaMu. 5. 3aBUCHMOCTb CKOPOCTH
XUMHMUYECKON DPEaKIMM OT KOHLEHTpAlUM pearupyrollnx BEIIECTB HAa IPHUMEPE B3aUMOJEHCTBUSA LIUHKA C
COJITHOM KMCIIOTOH pa3inyHOi KOHUEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON peakiuu OT IIOLaau
CONPUKOCHOBEHHMSI PEarupyroIMX BEIECTB. 7. MoaenupoBaHue «KUIISILEro CIIos». 8. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peakIuu OT TEMIIEpaTypbl PearupyroluX BEIIECTB Ha MPUMEpPEe B3aUMOJCHCTBUS OKCUAA MEIU
(I) ¢ pacTBOpOM CcepHOIl KHCIOTHI pazaMuHOW Temmeparypel. 9. Pa3nokeHue nepokcuaa Boaopoaa ¢
nomouiblo okcuga Mapranua (IV) m karanmaszel. 10. OOHapykeHue KaTana3bl B HEKOTOPBIX IHIIEBBIX
npoaykTax. 11. MHrubupoBanue B3auMOAECHCTBUS KUCIOT C METAJIJIAMU YPOTPOITUHOM.

Tema Ne2. Meranibl.
[Tonoxenune wmeraiuioB B llepuomnueckon cucreme xumudeckux osnemeHntoB JI. WM. Menneneesa.
Mertannuueckasi KpUCTaJUIMUECKas pelleTka U MeTajUIMueckas XuMmudeckas cBa3b. OOmue ¢usnueckue
cBoiictBa MetayioB. CraBel, HMX CBOMCTBA M 3HaueHHE. XHMMHUYECKHME CBOMCTBA METANIOB Kak
BOCCTAaHOBUTENIEH, a TaKXKE€ B CBETE WX IOJOXKEHHUS B AJIEKTPOXMMHUYECKOM DSy HAMpsDKEHUH METallIoB.
Koppo3sust MeTarioB 1 criocoObl 60psObI ¢ Heil. MeTansl B Ipupoe.
O6mme cnocoOsl ux moaydeHus. OO0Ias XxapakTePUCTHKA METOYHBIX METAJIIOB. MeTaiuiel B ipupoje. Oomme
crocoObl ux mnonydeHus. Ctpoenue aromoB. lllenounsle MeTamsl — MPOCTHIE BellecTBa. BaxHeiimne
COCTMHEHUS IIEJOYHBIX METAJUIOB — OKCHUIbI, THJIPOKCHIIBI U COJIM XJIOPUIBI, KapOOHAThl, CYJIb(aThl,
HUTpaThl), UX CBOWCTBA M NPUMEHEHHE B HapoJHOM XxoszsaicTBe. Kanwmiinpie ynoOpenus. OOmas
XapaKTepucThKa sjaeMeHToB rnaBHOM mnoarpynnsl Il rpymnmel. Ctpoenue atomos. lllenodHozemenbHbie
METaJlJIbl — IPOCThIE BellecTBa. BaxHellne COeAVMHEHMs MIEIOYHO-3EMENIBHBIX METAIIOB — OKCHIBI,
TUAPOKCUBI U CONU (XJIOpUAbI, KapOOHAThI, HUTPATHI, Cynb(aTsl, hocdaTsl), UX CBONCTBA U MPUMEHEHUE B
HapoJHOM Xxo3siicTBe. AmomuHuid. CTpoeHue aTtoma, (U3MYECKHEe M XHWMHYECKHE CBOMCTBAa IMPOCTOTrO
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BemecTBa. CoeMHEHHs aTIOMUHUS — OKCUJ W THAPOKCHI, WX aM(pOTEpHbIN xapakTep. Baxkueilmue comnun
amomMunusi. [lpumenenue amomuHuss u ero coeauHeHuid. JKemezo. CrtpoeHume aToma, (GU3UYECKUE U
XMMHUYECKHE CBOWCTBA MPOCTOro BeulecTBa. ['eHetnueckue psasl Pe2+u Pe3+. Bakuelimme comm xenesa.
3Ha4YEHHE JKEeJIe3a U €ro COeAUHEHUH ISl IPUPOJIbl U HAPOAHOTO X035 CTBA.
Hemonctpanuu. OOpa3siipl MENTOYHBIX U IIEI0YHO3eMEIbHBIX MeTamuioB. OOpasisl crutaBoB. B3anmopeiictBue
HaTpus, JUTHS U KaldblUs ¢ BOXOM. B3ammopeiicTBue HAaTpus M MarHus ¢ KuciaopoaoM. Bzammoneiicteue
MeTauioB ¢ HeMeTtauiamu. [lomyuenue ruapokcuaos xkenesa (1) u (11I).
JlaGopaTopHbie onbITHL. 12. B3aumoaeicTBue pacTBOPOB KHUCIIOT U cojiel ¢ MeTtauiamu. 13.03HaKoMIieHue ¢
pyaamu skenesa. 14. OxpaiinBaHue TUIAMEHHU COJISIMU LIEIOYHBIX MeTauioB. 15. B3auMoneicTBrue Kanbius ¢
BoJloN. 16. [lonydenne ruapoKCHIA KaJbLMsl W HUCCIAeqOoBaHHE ero cBOMCTB. 17. Ilomydenue ruapokcuia
TIOMUHMS U UCCIIEIOBaHUE ero cBOMCTB. 18. B3aumopeiicTBue xenes3a ¢ comstHoi kuciotoit. 19. [lomyuenue
ruapokcuos xenesa (I1) u (II1) u usyyenune ux cBOMCTB.
[IpakTuueckue padbotel. 1. Pernenne skcriepuMeHTaNbHBIX 33/1a4 Ha paclio3HaBaHUE U MOJIYyYEHHE COEAMHEHUN
METaJIOB.

Tema Ne3. Hemerasibl.
OO01mas xapakTepucTUKa HEMETAIJIOB: nosioxeHue B [lepuoanueckoit cucreme XxuMudeckux snemeHToB Jl. U.
MemnieneeBa, 0COOCHHOCTH CTPOSHHS aTOMOB, 3JIEKTPOOTPUIATEIBHOCTH (D0) KaK Mepa «HEMETAUIMIHOCTHY,
psan 20. Kpucrainnyeckoe CTpOeHHE HEMETAINIOB — IPOCTHIX BellecTB. AyuioTponus. @u3znueckue cBoMcTBa
HeMeTauioB. OTHOCUTENBHOCTh TOHSATUN «MeTau» U «HemeTaun». Bomopoa. Ilonmokenwe Bomopona B
[Tepuognueckoit cucreme xumudeckux auieMeHToB JI. M. MenneneeBa. CrtpoeHne atomMa U MOJIEKYJIBI.
duznyeckue 1 XMMHUYECKHE CBOMCTBA BOJIOPO/IA, €ro MojdydeHue u npuMmenenue. Boga. CtpoeHne MOJIeKyIbl.
Bonoponnas xumuyeckas cBs3b. Puznyeckue cBOcTBa BO/Abl. AHOMAJIMM CBOMCTB BOABI. I MapoduibHble U
ruapodoOHBIe BellecTBA. XWMUYECKHE CBOWCTBa BOJbL. KpyroBopor Boasl B mpupojae. Bomoouwncrka.
Aosparust Boabl. beiToBble (QuibTpbl. MuHepanbHble BOJBL. JMCTHWIIMpOBaHHAs BOJA, €€ TOJY4YEHUE U
npuMmeHenue. OOmias xapakrepuctuka ranoreHoB. Ctpoenue atomoB. IIpocThie BemiecTBa M OCHOBHBIE
COEJMHEHUs TaJIOreHOB, MX cBoMcTBa. Kparkue cBeneHus o xiope, 6pome, ¢rope u ione. Ilpumenenue
TaJIOTEHOB M MX COEJUHEHMH B HapogHoM XxossiictBe. Cepa. CTpoeHue aroma, ajsIOTPONHs, CBOMCTBA U
npuMeHeHue pomoudeckoit cepsl. Oxcunpl cepsl (IV) u (VI), ux nonyuenue, cBoiictBa u npuMmeHenue. CepHas
KHCJIOTa U €€ COJIM, MX IpPHUMEHEHHE B HapoJHOM Xo3sicTBe. [Ipon3BOACTBO cepHOM KHCIOTHI. A3OT.
CrpoeHue aToMa M MOJIEKYJIBI, CBOMCTBA MPOCTOT0O BEIIECTBA. AMMHUAK, CTPOEHHE, CBOMCTBA, MOJIYYEHUE U
npumenenue. Conu aMmMoHUs, uX cBoiicTBa u mpumeHeHue. Okcunbl azota (I1) u (IV). A3oTHas kucmiora, ee
CBOWCTBAa M NpuUMEeHeHHe. Hurtparbl ¥ HHUTPHUTBHI, MpobiieMa HX COJEpKaHHUS B CEIbCKOXO3SHCTBEHHOM
nponaykuuu. AszotHbele ynobpenus. @ochop. CtpoeHue aroma, aIOTPONHs, CBOWCTBAa O€IOro M KPacHOIo
docthopa, ux mnpumenenue. OcHOBHbBIE coeauHeHUs: okcuadocdopa (V) u oprodochopHas KUCIOTA,
docdarel. Dochopubie ymnodpenus. Yriepoa. CTpoeHHe aToma, alIOTPONUsSA, CBOWCTBA MOAMGUKAIUH,
npumenenue. Okcuapl yriepoaa (1) u (IV), ux cBoiictBa u npuMeHnenune. KapOoHaThl: KaJbLIUT, co/ia, MOTAIII,
UX 3HAY€HHE B MPHUPOJAE U Xu3HU yenoBeka. Kpemuuil. CTpoeHue aroma, KpUCTAIIMYECKUM KpEeMHHH, €ro
cBoiictBa u npumeHeHue. Oxcupa kpemuus (IV), ero nmpupopsbsle pa3sHOBHIHOCTH. CHJIMKAThl. 3HA4YE€HHE
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COCIMHECHUN KpEMHUsS B JKMBOM M HEKHUBOW Ipupone. IloHATHE O CHIMKAaTHOW IPOMBILIJICHHOCTH.
Hemonctpanuu. OOpa3ibl rajJoreHoB — IMPOCTHIX BEIIECTB. B3anMojelcTBHE TaJOT€HOB C HATpPUEM, C
amroMuHUeM. BeiTecHeHHe XxjopoMm OpoMa WM HoJa W3 pacTBOPOB WX colield. B3ammojeicTBue cepwl ¢
MeTaJlJIaMH, BOJOPOJIOM U KHCIOpoaoM. B3anmozeiicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEbIO.
[lornomenue yrieM pacTBOPEHHBIX BELIECTB MWJIM Ta30B. BoccTaHoBieHME MenuM U3 €€ OKCHAA YIJIEM.
OO6pa3upl NPUPOAHBIX COCTUHEHUN XJopa, cephl, docdopa, yriepona, kpeMuus. OOpas3ipl BaKHEHIINUX Jis
HApOJIHOTO XO34HCTBa CyIb(paTOB, HUTPATOB, KapOoHATOB, (hocharoB. OOpa3Ibl cTEKIa, KEPAMUKH, IIEMEHTA.
JlaGopaTtopubie ombiTel. 20. IlomydueHue u pacrio3zHaBanue Bojoponaa. 21. McciemoBaHue mMOBEPXHOCTHOTO
HaTsDKEHUs BoAbl. 22. PacTBopeHHe NepMaHraHaTa Kajus WIM MEAHOIro Kymopoca B Boje. 23. I'maparanus
ob6e3BoxkeHHOro cyibpara meau (II). 24. HM3rotoBneHwe rurcoBoro ormnedatka. 25. O3HaKOMIICHHE C
KOJUIeKIIMeH OBITOBBIX (PpuibTpoB. 26. O3HAKOMIIEHHE C COCTaBOM MHHepanbHOU Bojbl. 27. KadecTBeHHas
peakius Ha rajnoreHu1-uonsl. 28. [lonydenue u pacrno3znaBanue kuciaoposa. 29. ['openue cepbl Ha BO3AyXe U B
kucnopone. 30. CpoiictBa paz0aBieHHOW cepHOWM KUCIOTHL. 31. V3ydeHwe cCBOWCTB ammuaka. 32.
Pacnio3naBanue coseit ammonus. 33.CBoiicTBa pa30aBiICHHOW a30THOW KHCIOTHL. 34. B3aumoneiicTBue
KOHIICHTPUPOBAHHON a30THOW KHCIOTHI ¢ Meabro. 35. ['openue docdopa Ha BO3ayxe W B Kuciopone. 36.
PacnioznaBanue ¢ocdaros. 37. I'openue yris B kuciopose. 38. [lonydeHne yroinbHON KUCIOTHI U U3YYCHHE €€
cBoiictB. 39. Ilepexom kapOoHaTtoB B TuapokapOoHaTel. 40. PasnoxxeHue ruapokapOoHata Harpus. 41
[ToryueHue KpeMHEBOW KUCTIOTHI  U3YYEHHE €€ CBOMCTB.
[IpakTnueckue padoTel. 2. PemeHue skcrnepuMeHTaNbHBIX 3agau 1o teme «lloarpymnma ramoreHos». 3.
Pemenne skcnepuMeHTanbHBIX 3a7au mo teme «lloarpymma kucimopona». 4. Ilomyuenue, cobupanue u
pacro3HaBaHHe ra3os.

Tema Ned. O6001meHne 3HAHMI 110 XMMHH 32 KyPC OCHOBHOM IIKOJIBI.
[Tepuonnueckuii 3akoH u [lepuoanueckast cucrema xumuueckux 3iemMeHToB . . MenneneeBa. ®uznueckuii
CMBICJI TIOPSAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB IEPUO/A U IPYNIbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
3JIEMEHTOB U UX COEIMHEHUH B MEpUOJiaX U IPyIIax B CBETE MPEICTABICHUNH O CTPOEHUU aTOMOB 3JIEMEHTOB.
3nauenue llepmonnueckoro 3akoHa. Buapl XMMHYECKHMX CBSA3€M M THUIIBI KPHUCTAUIMYECKUX PEIIETOK.
B3aumocBs3p cTpoeHus u cBOMcTB BemiecTB. Kiaccudukamus XUMHUECKMX peakUud [0 pPa3IUnYHBIM
NpU3HaKaM (YMCIO M COCTAaB pPEarupyrouMx U oOpa3yroluxcs BELIECTB; HaJMUMe I'paHUIlbl pas3jiena ¢as;
Ter1oBol 3¢ (deKT; U3MEeHEeHHe CTEleHed OKUCICHHS aTOMOB; MCIIOJIb30BAHME KaTallM3aTopa; HalpaBlieHUE
npotekanus). CKOpOCTh XMMHUYECKHX peakiuii U (axkTopsl, Biausiomue Ha Hee. OOpaTUMOCTh XMMHUYECKHX
peakuuii M crnocoObl CMEIIEeHUs XUMUYecKoro paBHOBecus. IIpocTeie M cioXHBIE BemiecTBa. MeTamibl U
HEMETAJUIbl. ['eHeTHYeckue psabl MeTaula, HEMETAUIA U IepexoJHoro meramia. OKCHUAsl U THAPOKCHIBI
(ocHOBaHUsI, KUCIOTHI, aMmpOTepHbIe THAPOKCU IBI), CONK, UX COCTaB, KiIacCHpUKAIKSA U 00IMe XUMUIECKHE
CBOICTBA B CBETE TEOPUU DJIEKTPOIUTHUECKON TUCCOLMALINH.
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3. TemaTn4eckoe IJIAHUPOBAHHUE.

Ne TI/TT HaumenoBanue pasaesioB Bcero uyacon B ToMm uncisie
YPOKH JlaboparopHsie, KonTpomnbsHbie paboThl
MPAKTHYECKHE, IKCKYPCUU
U T.J.
8 kuacce
OcHoOBHbBIE nousiTust | 26 22 2 2
1 XuMuM(ypoBeHb  aTOMHO-
MOJIEKYJISIPHBIX
NpeacTaBJICHUI)
2 IMepuoanyeckuii 3akoH u | 9 8 1
Ilepuoauyeckass  cucrema
3J1eMEeHTOB
JA.A.MenpaeneeBa.
CTpoeHue BelecTBa.
3 MHuorooopa3sue 32 28 2 2
XHMHUYECKUX pPeaKkuuid.
9 kJaacce
4 68 59 5 4

MHoroo6pa3ue BemecTs.

4. MarepuajbHO-TeXHHYECKOe ofecneuenne 00pa3oBaTebHOro mpoiecca.




HaunmenoBanue

KoJua-Bo

Hamypanvnvie o6vexmoi

Komutekiysi MeTauioB U CIIaBOB 6 .
Komnexuus minactmace 6 1IT.
Kosteknust mikana TBEpAOCTH 1 .
Komnexkuus anmomMuHuit 2 mr.
Komneknus o6pa3ioB 6ymaru u kapToHa 1 .
Mooenu
KOMIIIEKT OCHOBHBIX THITOB KPUCTAJUIMYECKHUX PEIIETOK 1 .
Habop 11st cocTaBieHus mapo-CTep>KHEBBIX 00bEMHBIX MOJIETICH MOJICKY 21T.

Hpu60pbz, Hd60pbl nocydbl u peakmueoe O/l 6bINOJIHEHUS XUMUYECKO20 IKCcnepumernma

BrITsDKHOM TIKad 1 .
[Tpubop 11t IeMOHCTpaIK SJIEKTPOIIPOBOAHOCTH PACTBOPOB 1 .
Beckl Texnnueckue 1 .
CnuproBka 15 mr.
KommnekT peakTuBOB Juisi IpOBEAEHHs J1a0OpaTOPHBIX padoOT ydeHHW4yecKui | 15 mr.
YHHUBEpPCATbHBIN
Habop mepHoii mocysl 15 mir.
Habop dapdopoBoii u dassHCOBOI MOCYIBI 15 mir.
Habop cTexyissHHON mocyibl 111 XpaHEHUs! peaKTUBOB U MPOBEICHHSI OTIBITOB 15 mir.
[lITatuB 1a00paTOPHBINA METATUTMUECKUI 15 mr.
Ilocobus na neuamuotil ocHose
[TopTpeTsl y4eHBIX-XUMHUKOB UMeeTCst
CripaBOYHO-MHCTPYKTHBHbIE TAOIUIIBI IO XUMHUH UMEETCs
ITepronnueckas cucrema xumudeckux 3neMenToB J.M.MenneneeBa AMEETCS

3HeKTp0XHMH‘IeCKHﬁ pAx HaHpH)KeHI/Iﬁ MCTAJIJIOB

mpebyem 0OHO8IeHUSA

Texnuueckue cpedcmesa

Menunanpoextop (1 mir.)

Nmeercsa

Hoyt6yxk (1 mT.)

Nmeetrcs







IIpoexTHAas 1eATEIBLHOCTH 00y4AIOIIUXCH

PaboTa ¢ ncTOUHMKaMH XUMHYECKOM I/IH(i)OpMaHI/II/I — HCTOPHUYCCKHUC 0630pI>I CTAHOBJICHHA U PA3BUTHUA U3YUCHHBIX HOHSITPIﬁ,
TCOpHﬁ, 3aKOHOB, XKU3Hb U ACATCIbHOCTh BBIIAOMINXCS YUYCHBIX-XHUMHKOB
OBJ'I&I[GHI/Ie OCHOBaMH XMMHNUYCCKOI'O aHaJIN3a

OBJIaI[eHI/Ie OCHOBAMH HCOPTraHUYCCKOT'O CUHTC3a



