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HoacHuTenbHAs 3anHCKa

Pa6ouas mporpamMma yueGHOro mpeaMera «XHMHES» COCTABICHA HA OCHOBE DenepansHOTO
FOCYNapCTBEHHOT0  00pa3oBaTENbHOTO CTAHJAPTa OCHOBHOTO OBIIEro 06Gpa3oBaHHS (ITpuxas
Munncrepetsa o6pasosannst u Hayku P® ot 17 mexabpst 2010 r. Ne 1897 "O6 YTBEPXKICHUH
(hesiepabHOTO TOCYIAPCTBEHHOTO 0GPA30BATEIFHOTO CTAHAAPTA OCHOBHOTO 06IIEro obpazoBaHus"
(¢ M3MCHEHUIMHU, BHECEHHBIMH IIPHKa30M 0T 31 sexabps 2015 r. Ne1577), IIpOrpamMMBbl « XuMusl. 8
— 9 wnaccer» agropa O.C. T'abpuensana, OOIl OO0 u yueGHoro mwrama ['BOY COIII Ne2 r.
Ce13panm.

Hannast pabouas mporpamma peanusyercs Ha ocHoBe YMK «Xumms. 8 — 9 Kimaccel» mox
penaxumeit O.C.I'abpuerana:

- I'abpuensan O.C. Xumus. 8 xiace - M., ipoda; -
Tabpuensn O.C. Xumus 9 xiace — M., Ipoda

XuMHs B OCHOBHOM 1IKOJe M3y4aeTcs ¢ 8 mo 9 kiaccer. ObImee 9ucio y4eOHBIX 4acoB 3a J(Ba
rofga obygenns — 136. M3 mux B 8 wiacce - 68 1acos B rog (2 waca B Hezemo); B 9 xinacce — 68
9acoB B IoJl (2 Jaca B HEZIEO).

ILlnanupyembIe pe3yJIbTATHI OCBOEHHS Kypca

Jluunocmuvimu pe3ynsmamamy OCBOSHHA BBITYCKHUKAMY OCHOBHOMU HIKOJIBI IIPOTPaMMEI 11O
XUMUU SABJISTIOTCS
- 3Halb W TOHMMAaTh OCHOBHBIC HCTODHYECKHE COOBITHSA, CBS3aHHBIE C Pa3BUTHEM XUMHHU U
00IIeCTBA; JOCTHXEHHA B OONACTH XUMHM U KyJIbTYpHEIE TPAIMIUH (B 4YacTHOCTH, HAyYHBIC
TPaJHULUK) CBOEH CTPaHBI; OGIEMHPOBEIE NOCTHKEHHS B 00IACTH XHUMHK, OCHOBHBIE MPUHIUIEL U
[IpaBujia OTHOWICHHS K MPUPOJE; OCHOBBI 3[I0POBOTO 00pa3a XKHM3HU H 3I0pPOBbecOeperaromumx
TEXHOJIOTHH; IpaBWia NOBEICHUS B HUPE3BBIYANHBIX CHTyallHAX, CBA3AHHBEIX C BO3JIEHCTBHEM
PasIHTHBIX BEWIECTB; OCHOBHBIC NpaBa W OOS3aHHOCTH TpakAaHHHA (B TOM YHCIE YYaIIErocs),
CBA3AHHBIE C TUIHOCTHEIM, IPO(QECCHOHANBHBIM ¥ KH3HEHHBIM CAMOOMPE/IENCHIEM; COIHATBHYIO
3HAYUMOCTh U COJEPXKaHHUE ITpodeccHii, CBI3aHHEIX ¢ XHMHUEH;
- UCIBITBIBATE: 9yBCTBO FOPAOCTH 3@ POCCHHUCKYIO XMMHYECKYIO HAyKy U YBaKEHHE K HCTODHH €€
Pa3sBUTHS; YBOKCHUC U IPUHATHE NOCTHXKCHUM XMMHH B MHUpE; Jit0OOBb K NMPUPOJE; YBAXKEHHE K
OKPYXKaIOIIUM (Y4allMCsl, YIUTENAM, POAUTEISIM U 1IP.) — YMETh CIIYIIATh ¥ CIBIIATH napTHepa,
NIPU3HABATh IPAaBO KWKAOr0 Ha COOCTBEHHOE MHEHHE, IPHHHMMATh PEIICHHS C YYOTOM MO3HIMH
BCEX YHMaCTHHKOB; IyBCTBO NPEKPACHOTO U ICTETHYECKUX TyBCTB HA OCHOBE 3HAKOMCTBA C MHPOM
BEINECTB M MX IPEBPANICHHHN, CaMOyBaXCHHE W 3MONHOHAIIEHO-IIONOKHUTENEHOE OTHOICHHE K
cebe;
- TIPU3HABATh IIEHHOCTH 3[I0POBBS (CBOETO U APYTHX JIFOAEH); HEOOXOMMMOCTE CAMOBBIPAKEHHU,
caMopeanu3auH, CONHAIBHOIO IPH3HAHMS,
- OCO3HaBaTh TOTOBHOCTH (WM HETOTOBHOCTB) K CaMOCTOSATENBHBIM IOCTYIKAM M JEHCTBHUSIM,
OTBETCTBCHHOCTb 3a WX pE3YJIBTATHI; TOTOBHOCTH (MM HErOTOBHOCTB) OTKPHITO BHIPAXKaTh M
OTCTauBaTh CBOXO IIO3UIHIO U KPUTHYHO OTHOCHUTHCS K CBOUM HOCTYIIKAM;
- TIPOABJIATB: JKOJOTMYECKOS CO3HAHME, NOOpPOKENATeNbHOCTh, JAOBEPHE M BHUMATEIBHOCTH K
JIEOJIAM, TOTOBHOCTh K COTPYIHHYECTBY M JPYyxOe, OKa3aHUIO MOMOIIA TEM, KTO B HeH HYyXKIaeTCs;
0000MmeHHBIH, YCTONYHBBI! HM U3OHpaTeNbHBIA ITO3HABATE/IbHBIN HHTEpEC, HHHUIUATUBY U
0603HATENIBHOCTD B H3yYEHHH MHpAa BEIIECTB U PEAKIHil; 1eleyCTPeMICHHOCT ¥ HACTOMIHBOCTE
B JIOCTHIKEHMH TENEH, FOTOBHOCTh K IPEOJONICHHIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXHOCTH
NO3HAHUS TIPHPOMLI, HEOOXOJUMOCTH pPa3syMHOTO HCIONIB30BAHUSA JIOCTHKEHHI HayKu H
TEXHOJIOTHH [ pa3BUTHS OOIIECTBA,;
- YMETh! YCTAHABIWBATL CBA3b MEXAY LENBIO H3YYCHUS XHUMHH M TeM, JUIS 4Yero oHa
OCYIIECTBIACTCS. (MOTHBAMH); BBINOJHSTH KOPPUTHPYIONIYIO CaMOOICHKY, 3aKIIOYarolIyIocs B
KOHTPOJIC 32 ITPOLECCOM H3YUCHHUS XUMHH ¥ BHECEHUH HEOOXOIHUMBIX KOPPEKTHBOB,



COOTBETCTBYIOINUX 3TallaM M CIoco0aM H3ydeHHUs] Kypca XMMHEH; BBIIONHSTH PETPOCIEKTHBHYIO
CaMOOIICHKY, 3aK/IIOYaloIyIoCs B OLEHKE Ipolecca H pe3yibTaTa H3y4YeHHS Kypca XHUMUH
OCHOBHOM IIKOJIBI, TIOABEJEHHH HTOIOB Ha OCHOBE COOTHECEHHS Ileei W pe3yabTaTOB; CTPOHTH
KHU3HEHHbIE H IpOo(ecCHOHATBbHBIC IUIAHBl C YYE€TOM KOHKPETHBIX COIHATBHO-HCTOPHYECKHX,
MTOTUTUYECKUX U SKOHOMHYECKUX YCIOBHH; O0CO3HABATh COOCTBEHHBIC IIEHHOCTH M COOTBETCTBHE
UX NPUHUMAEMBIM B )KM3HHU PEIICHMSIM; BECTH OUAJIOT HA OCHOBE PABHOMPABHBIX OTHOIICHUH U
B3aMMHOTO YBaKEHHS; BBLACTSITH HPABCTBEHHBIN aCIIEKT IOBEACHUS M COOTHOCHTD MTOCTYNIKK (CBOU
U JApYruxX JIofei) u coOBITHS C TPUHATBIMHA OJTHYECKUMH HOpPMaMHM; B Ipelenax CBOUX
BO3MOKHOCTEH IIPOTHBOAECHCTBOBATE JNEHCTBUSM H BIMSHUSAM, MPEICTABISIONIMM YIPO3y JKH3HH,
3I0POBBIO U G€30MAaCHOCTH JIMYHOCTH M 00IIecTBa

Memanpeomemuvivmu pe3ynvmamamiy OCBOSHUS BBITYCKHHKaMU OCHOBHOM DIKOJIBI IPOTPaMMBI
IO XUMUH SIBJISIOTCS:
- ymems paboTaTh MO COCTABICHHOMY ILIAHY, HCIIOJIB3Ys HAPSALY ¢ OCHOBHBIMH M JIOTIOJHUTEIbHBIE
CpelicTBa (CIpaBOYHYIO JIMTEpATypy, cliokHble mpubopsl, cpeacrea UKT); ¢ momombio yauress
oTOHupaTh A7 pelleHus yueOHBIX 3aJad HEeOOXOJWMBIC CIIOBApH, SHIMKIONEIWH, CIPABOYHHKWY,
JJIEKTPOHHBIE IUCKH; COHOCTABIATh M OTOMpaTh WHQOPMaIlHiO, MOTYYCHHYIO U3 DPa3IMYHBIX
HCTOYHHKOB (CIIOBapH, SHIMKJIONEIMH, CIPABOUYHUKH, JJEKTPOHHBIE IMCKH, ceTh VHTepHerT);
IpeACTaBIsATh HH(OpManMiO B BHAe TaOlWI[, CXEM, OIOPHOTO KOHCIEKTa, B TOM YHCIE C
npumenenneM cpenactB MKT; ohopMasTs cBOM MBICIH B YCTHOW W MHCBMEHHOM pedd C y4eToM
CBOMX y4UeOHBIX W JKM3HEHHBIX PEUEBBIX CHUTYaIMid, B TOM umcie ¢ npuMeHeHueM cpeacts MKT;
COCTaBJISITh PELEH3HIO HAa TEKCT; OCYHIECTRILITE A0Ka3aTeFCTBO OT IPOTHBHOTO;
opeanu3osvieame yueOHOE B3aUMOJIEHCTBHE B IpyIIie (pacipeaeiaTh pOJH, IOTOBAPHBATECS IPYT
C APYTOM U T. 11.);
npeosudems (IIPOTHO3UPOBATE) IIOCIECTBUS KOJUICKTHBHBIX PEIICHUI;
NOHUMAmb TPUIHHB] CBOETO HEycliexa U HaxOIUTh cocoObI BBl X0Ja U3 3TOU CHUTYalluH;
- 6 Ouanoze ¢ YJYUTENEM YUYUTHCA BhIpabaThIBAThL KPHUTEPUU OLEHKHA W OIpPENeNsTh CTEICHBb
VCIICIITHOCTH BBIIONHEHHs cBoelt paboThl M paboOTHl BCEX, UCXOMAS M3 HMEIOIIMXCS KPHUTEPHEB,
COBEpIIEHCTBOBATH KPUTEPHU OIEHKH U MOJIb30BATHCA UMH B XOJI€ OLIEHKH ¥ CAMOOLCHKH;
- omcmausams CBOO TOUKY 3PEHHS, apTYMEHTHPYS €€; TIOATBEPXKIaTh apI'yMeHTH! (pakTamu;
KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO;
- cayuamos Opyeux, TBITAThCS MPHHUMATE IPYTYIO TOUKY 3pEeHUS, OBITE TOTOBBIM H3MEHHUTD CBOIO
TOYKY 3PECHUS;
- cocmaeasme peghepam NO ONPEIeTICHHON HopMe; OCYINECTRISITE KOCBEHHOE Pa3IEIUTENBHOE
JIOKa3aTEeNbCTBO.

Hpedmemﬂbze pesyibmarmsl OCBOCHU BBIITYCKHUKaAMHU OCHOBHOM IIKOJIBI IIporpaMMel N0 XUMUN:
BBIHyCKHI/IK Hay4duTCsd BLIIIYCKHI/IK T10JIYYIUT BO3MOXXHOCTE HAYUUTCA

XapaxkTepru3oBaTh OCHOBHEIC METOIbI
TIO3HAHUS XUMHYECKHX 00BEKTOR: HAOIIOEHNE,
HU3MEpEHHe, SKCIIEPUMEHT, MOJIEIIUPOBAHHE.

PaznuuaTbXuMUIeCKHeoObEeKTHI(B

-Ha3BIBATHXHMHUYECKHEIIEMEHTRIN
XapaKTepH30BaTh UX Ha OCHOBE IIOJOXKCHHS B
[lepuonuueckoit cucreMe;
-(popMyTUPOBATEU3YICHHBICTIOHSITHS:
BEIIECTBO,XUMHYCCKUIDIEMEHT,aToOM,
MOJIeKyJa, NOH, KaTUOH, aHUOH, IPOCTOE U
CIOXXHOE BEIIECTBO, XHMMHYECKas peaKIlus,
BUJIBI XUMHYCCKUX PEaKIIFi H T. I1.;

CTaTHKE):

- XUMAYECKHUE 3JIEMEHTEI B IIPOCThIE BEIECTBA;

- METalIbl ¥ HEeMETATBI U XapaKTepHu30BaTh
OTHOCHTEIIFHOCTh ~ MPHHAUIC)KHOCTH TaKUX

- ompeneniars 1o  dopmynam cOCTaB
HEOPraHWYECKAX U OPTraHUYecKUX BEIIECTB,
YKa3bIBaTh BAJICHTHOCTH  aTOMOB XHMHYECKUX

00BEKTOB K TOH WJIHM MHOH rpyre;
- OPTraHHYECKUE U HEOPraHUYECKHE COSTUHEHHT,
- TUAPOKCUIB! (KUCIOPOACOACPKALIUE KUCIOTHL,



JJIEMEHTOB HJIU CTENIEHN UX OKUCIICHHUS,
- PasBACHATE MHGOPMAIMIO, KOTOPYIO HECYT
XHMHYECKHE 3HAKH, QOPMYJIIBI U YPABHEHHS;

OCHOBAaHHS, aM(POTEPHBIE THIPOKCHALI);
- OKCH/TBI Hecoeo0pasyronue u
coJieobpazyromire (KHCITOTHBIE,0CHOBHBIE,

- KiaccuGuUIUpPOBaTh IPOCThIE (METAIBI, aM(pOTEpHEIE);

HEMeTaJUIbl, OarOpoJHBIC Tasbl) U CIOXKHBIE
emecTBa (OMHApHEBIE COeTUHEHNS, B TOM

YHUCIIC ¥ OKCHUJBI, a TaKXKe T'HAPOKCHIBI —
KHCJIOTBI, OCHOBaHHM s, aMQOTEPHBIC THAPOKCH IBI
H COJIH);

- B&JICHTHOCTD H CTENEHb OKHUCIICHHUSL,
- CHCTEMAaTHYeCKHE U TPUBHAIBHBIE TEPMHUHEIL
XUMHUYECKOH HOMEHKJIATYPHI,

- 3HAKOBYIO CHCTEMY B XUMWH (3HAKH H
(bopMyJIBI, HHAEKCEI KO3 QUITHEHTEI,

- (opmymiposate IlepHoaWdeckuii 3aKOH, CTPYKTYpHBIE ¥ MOJEKYJIIDHBIE bopMyIbI,

00BACHATECTPYKTYPY HHHAOPMALIHUIO,

KoTopyro HeceT Ileproandeckas cucremMa XUMHU-
geckux oasieMeHToB JI. U. Menneneena,
packpeIBath 3Ha4yeHue [lepuoanueckoro 3akoua;
- XapaKTePU30BaTh CTPOCHUE BEIIECTBA — BHIbI
XUMHAYCCKHMX CBA3EH U THITBI KPUCTAUIHYECKUX
PEIIeTOK;

- OIMCBIBATHL CTPOCHHE AaTOMOB XHMHYECKUX -
snmemenToB Ne 1—20 1 26 1 oToGpaxars ux ¢
IIOMOIIIBIO CXEM;

MOJICKYJIIPHBIEC ¥ HOHHBIE YPaBHEHHS PEaKIHiA,

TIOJIHBIE M COKpalleHHBIC MOHHBIC YpaBHEHHS

peaxIui, TEPMOXHMHYECKUE  YpaBHEHHUS,

0003HAYEHHUsI CTENCHH OKWCICHUS U 3apsana

HOHA B (JOPMyJIe XEMHYECKOTO COEIMHEHHS).
Paznuyare  xummueckue 00BEKTHI(B

JTUHAMUKE):

(usuyeckne ¥ XUMHYECKHE CTOPOHEI

TIPOIECCOB PACTBOPEHUS U JIUCCOLMAIIH,

- OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUA K

= COCTaBJIATH (HOPMYIBI OKCHIOB XHMHYECKHX pEaKIHH OOMeHa;

SJICMCHTOB u COOTBETCTBYIOIIIUX
TNJIPOKCHIOB,
- 3alIUChIBATH CTPYKTYPHBIC

MOJICKYJIAPHBIX COCAUHCHUU H
€JIMHHUILIBI HOHHEIX COCJIMHCHUN MO BAJIEHTHO-
CTH, CTCIICHAM OKHCJICHUA WK 3apsiaM HOHOB,

HM - CXEMBI U YPABHCHHSA XUMUAYECKUX peaKHHﬁ.

COOTHOCHUTS:

GopMymBI - 3K30TEpPMHYECKHME PEAKUHH H PEaKiiu
(bopMyNBHBIC TOpeHus;

- KaTATATHYIECKHE U PEPMEHTATHBHBIC PEAKIIHH;
- METaJIJT, OCHOBHEIN OKCH, OCHOBAHHUE, COJIb,

- (pOPMYHHpOBaTB OCHOBHBIC 3aKOHBI XUMHUH — - HeMeTaJIJl, KHCIOTHBIH OKCH I, KBCJIOTA, COJIb;

IIOCTOSIHCTBA COCTABA BEMIECTB MOJICKYIISIPHOTO
CTPOCHHMS, COXPAaHEHHS MACCHI BEIIECTB, 3aKOH
ABoraapo;

- (OpMYyNTHPOBAaTH OCHOBHBIE IIOJIOXKEHMS -
ATOMHO-MOJIEKYJIIDHOTO YYEHUS H TEOpHH
3NEKTPOIIUTUYECKOHN JUCCOIIHALINH;

- OIIPEJICIATh IPU3HAKY, YCIOBHS MMPOTCKAHMS H
IIPEKPAEHUs] XUMUYECKUX PeaKITHii;

- CTPOCHHUE aTOMa, BUJI XUMHYECKOH CBS3H, THII
KPHCTAJIIMYECKOHA pEMIeTKH M (QU3MYECKHE
CBOMCTBA BEIECTBA;

HaxOXIEHHE DJIEMEHTOB B IIPUPOJIE H
MIPOMBIIIIIEHHBIE CIOCOOBI KX MOTYUSHUS,

- HeOOXOAUMOCTE XMMHYECKOTO TIPOM3BO/CTBA U
Tpe6oBaHUI K OXpaHe OKPYXKaromel Cpejpl;

- HEOOXOJMMOCTD NPUMEHEHHUS COBPEMEHHBIX

- COCTaBIATH MOJICKYJSIPHBIC YPaBHEHHUS BEINECTB H MaTepHalioB M TpeGOBaHMsA K

XMMHYECKHUX peaxiui,

obmue XHMHYECKHe CBOMCTBA OCHOBHBIX
KJIacCOB ~ HEOPraHWYeCKHX BEIlleCTB
OTPaXKAIOIUX CBA3HM  MEXIY
COCIHHEHUM;

- COCTaBJIATh YPAaBHEHUS PEaKUA C yJacTHEM
3NIEKTPOJUTOB B MOJIEKYJSIPHOM M HOHHOM
BHJAX;

- ONPENeNATh 0 XHMHUYECKHM YpaBHEHHSIM
IPHHAICKHOCTE Peakiii K
THILY WY BHAY;

HOJATBEPKAAIOMNX COEPEIKEHHIO 3[OPOBB.

BrigBurars u SKCIICPUMCHTAJILHO IIPOBCPATH

W THIIOTE3EI O XUMHUYECKHX CBOUCTBAX BEIIECTB Ha
K1acCaMH OCHOBEHUXCOCTAaBAHUCTPOCHHSIH

NPHHAJIE)KHOCTH K
(rpynme) BemecTs.
IIpormo3zupoBath CriocoGHOCTH — BEIECTBA
IIPOSBIISITE OKHCIIUTEITHHEIC HITH
BOCCTAaHOBUTENBHBIE CBOMCTBA C YUETOM CTElle-

ONPEAEICHHOMY Kiaccy

OIIPEACIICHHOMY HEH OKUCICHUS JJIECMCHTOB, BXOIAINHX B €ro0

COCTaB, a TaKX¢ IIPOAYKTOB COOTBCTCTBYIOIHAX

- COCTaBIATh YPABHCHHA OKHCIHTEJIBHO- OKHCIHTEIHRHO-BOCCTAHOBHTEILHBIX peaKuHﬁ.

BOCCTaHOBUTEIHHEIX
peaKiMii ¢ IMOMOIIBI0 METOAA 3JIEKTPOHHOIO
Oananca;

CocTaBnaTe ypaBHCHHS PEakIUil ¢ y4acTHeM
THIAYHBIX OKUCIIUTENIEH U BOCCTAaHOBUTE EH Ha
OCHOBE 3JIEKTPOHHOTO OajaHca.



- IPAMEHATH [OHATUS «OKHCICHHE» H
«BOCCTAaHOBJICHHE» JUIST XapaKTEPUCTHKH
XMMHYECKHUX CBOHCTB BEIECTB;

- ONpEeAENATh C TIOMOIIBI0 Ka4YeCTBEHHBIX
peaknud XJIOpHA-, Cynb(aT- U KapOoHaT-
AHMOHBI U KaTHOH aMMOHHUS B pacTBOPE;

- OOBACHATH BIUSHUE PA3IMYHEIX (aKTOPOB Ha
CKOPOCTb XUMUYECKHUX PEaKIIHii;

-~ XapakTepu3oBaTh IIOJIOKCHHUE METAIOB WM
HeMmetamioB B llepmommueckoit  cucreme
3JIEMEHTOB, CTPOEHHE X aTOMOB U KPHCTAJUIOR,
obmue puzndIecKue 1 XUMHIECKUE CBOWCTRA,

- OOBACHATE MHOT000Opa3ne MPOCTBIX BEIIECTB
ABIICHUEM aJUIOTPONUMM U  yKa3blBaTh €€
IIPUYUHEL,

- pasnu4ath THIIPO-, THPO- u
JNIEKTPOMETAILUIYPIHIO U WILTIOCTPUPOBATE UX
IIPEMEPaMU IIPOMBIIITIEHHBIX CIIOCO00B
NIOJTyYEHHUS. METAILJIOB,

- J1aBaTh OOIIYIO XapaKTEPUCTHKY SJIEMEHTOB I,
II, VII A rpynm, a Takxe BOIOpoJIa, KACIOpoa,
asora, cepel, Qocdopa, yriepoxa, KpeMHHS H
00pa30BaHHBIX MU MPOCTHIX BEHIECTB U
BaXKHEHINUXCOCIMHEHUH(CTPOCHHE,
HaXO0XKJICHUEBIIPUPOJIE, TOTyUCHHE,

¢bu3pyecKre U XUMHYECKUE CBOMCTRA,
IIpUMEHEHHUE);

- OIIMCHIBaTh KOPPO3KIO METATUIOB H CIIOCOOBI
3aIlUThI OT HEe;

- IIPOU3BOJMTH XUMHUYECKHE PACUETHI C
UCIIOJIb30BaHUEM IIOHATHH «MaccoBas J0Jis
BEIIECTBA B CMECH», KKOJIMYECTBO BELIECTBAY,
«MOJISIPHBIH 00BeM» IO hopMyIaM U
YPaBHEHUSIM peaKI[uii;

- OITUCHIBAThH CBOMCTBA M NMPAKTHIECKOE
3HAUEHNE U3yUEHHBIX OPTaHUYECKUX BEIECTB;

- BBIIOJHATH OOO3HAUYEHHBIE B IIpOrpaMme
SKCHEPUMEHTH], PaclO3HaBAaTh HEOPraHHYECKHUE
BEIIECTBA 110 COOTBETCTRYIOLIUM IIPU3HAKAM;

- cobumoaTh npaBuia 6e3onacHoi paboTsl B
XHUMHYECKOM KabuHeTe (1abopaTopun).

OmpenensTe  BO3MOXHOCTH  IIPOTEKAHHS
XHMHYECKHX peakiui Ha OCHOBE
JIEKTPOXUMHUYECKOTO psna HaIpsOKEHUR
METAUIOB,  psfa  DJIEKTPOOTPHULATEIIEHOCTH
HEMETAUIOB, TaOMUIBl PACTBOPHMOCTH ¥ C
Y4E€TOM YCJIIOBHH MX IIPOBENCHHUS.

ITpoBomuTh  pacuyeTsl MO  XUMHYECKHM

dbopMyIaM U ypaBHEHUSIM:

- JUBI BBIBOZAA (DOPMYIIBI COSTMHEHHS 110
MacCOBBIM JOJISIM 3JIEMEHTOB;

- II0 IPUTOTOBJIEHUIO PacTBOPA C
HCIIOIb30BaHUEM KPUCTAIUIOTHAPATOB;

- 10 HaXOXICHWMIO JONM BBEIXOJA IPOJYKTA
peaKnuy 1O OTHOIIEHHIO K TEOPETHYECKH
BO3MOXXHOMY; '

- ¢ UCnoab30BaHueM mnpasuia I'eit-Jlroccaka 06
00BEMHEIX OTHOIIEHHUIX Ta30B;

- ¢ UCHOJB30BAaHHEM MOHSATHH «KMOJBY,
«MMOJB», KIUCJI0 ABOTapO»;

- 10 TEPMOXUMUYECKIM YPABHEHUSIM PEaKITHH.

ITpoBOIUTE XUMHUYECCKHI SKCTIEPUMEHT C
HEYKOCHHTENIBHEIM COOMIOICHIEM TIPaBUI
TEXHHUKH 0€30IacHOCTH!
- [0 = YCTaHOBJICHHUIO
KOJIMYECTBEHHOTO CO-
CTaBa COCIUHCHUSI,

- IIPH BBIIIOJIHEHUH HCCIIEOBATEILCKOIO
MIPOEKTA;
- B JIOMAIIHUX YCJIIOBUSAX.

Hcrnone3oBaTe MprOOpPETEHHBIE KITHOYEBEIC
KOMIIETEHIIUH JIJIs BHITIOTHEHUS IPOEKTOB U
y4eOHO-UCCIeI0BATENBCKIX 3a1a4y o
U3yYEHHI0 CBOUCTB, CIIOCOOOB WOJYYEHHS U
pacrio3HaHUS BEIIECTB.

Ka4yCCTBCHHOT'O H

Onpenensma HCTIYHHKHA XUMHYIECKOH
I/IH(bOpMaHI/II/I, npeaACTaBIATh CIIHCOK
I/IH(l)OpMaHI/IOHHBIX PECYPCOB, B TOM YHCJIC K HA
HUHOCTpaHHOM A3BIKC, I'OTOBHTH

UHGOPMAIMOHHBIA MPOAYKT M IIPE3CHTOBATH
ero.

OOBeKTUBHO OIEHUBATh MH(POPMAIUIO O
BEIIIeCTBAX U XUMHUYECKHX IpoIieccax,
KPHATHYECKH OTHOCHUTBCS K IICEBIOHAYYHOM
uHbopManuu, HeJOOPOCOBECTHOM peKiaMe B
CpelcTBaX MaccoBoH HHGOPMAINH.

Co3naBaTh MOJICTTH W CXEMBI JJTST PEIICHUS
y4eOHBIX U TO3HABATEILHBIX 33134,



Coaepixanne kypea

Bseoenue

Ipenmer xumum. MeTons! mo3HaHMs B XMMuM: HaGJIONCHHE, OKCIIEDHMEHT,
mojenuposaHue. McrouHMkM XuMHYeckoll HHpOpManmMH, ee TONYYCHHe, aHAIH3 W
IPEICTaBICHHUE €r0 Pe3yJIbTATOB.

IloHsATHE O XMMHYECKOM 3IeMeHTe W (OpMax €ro CymeCTBOBAHWA: CBOGOMHBIX aTroMax,
IIPOCTBIX U CJIOKHBIX BEIIECTBAX.

IlpeBpamenns BemecTs. OTIHYAE XUMHYECKUX Peakmuil oT (GH3MUecKnX sBieHmit. Pojs
XMMHUH B XXU3HHU Ye/I0BeKa. XeMobHmus U xeMopoOus.

Kparkue cBesieHrs B3 HCTOPUM BOZHHKHOBEHHS H PA3BUTHS XHMHH. PONb OT€UeCTBEHHBIX
YUCHBIX B CTAHOBIICHMH XUMHIYECKOH Hayku — pabotel M. B. JlomonocoBa, A. M. Bytieposa,
J. Y. Menneneesa.

XumuyecKas CHMBONHMKA. 3HAKH XUMAYECKHX 3JEMEHTOB U IPOUCXOXK/ICHIE UX HA3BAHHUI,
Xumuyeckue ¢Gopmynsl.  WHpekchl u kodddummentsl. OTHOCHTENBHBIE aTOMHAS |
MOJIeKyJsipHasi Macchl. lIpoBenieHHe pacdeToB MaccoBOM MOMHM XHMHYECKOTO DIEMEHTa B
BEIIIECTBE HA OCHOBE €10 hOPMYIILL.

Ilepuonuyeckas cucteMa XUMHYeckux sneMeHToB J[. M. Menneneesa, ee CTpPYKTYypa:
MaJble i OOIbIIMe NEPUO/IBY, TPYIIB! B TOArPyIIbL. [lepronnyeckas cicTeMa Kak CIPABOYHOE
nocoOue [UTS MOTYYeHHUS CBEIEHUN 0 XUMHYECKHX JIEMCHTaX.

Hemoncmpayuu.  Mopemu  (mapocrepkaesle u  Crioapra—Dbpurie6a)  pasmnaHbx
IPOCTBIX W CIOXHBEIX BelecTB. KOIEKIHsS CTEKISHHOM XUMHUYECKOH mocyanl. Kommexmus
MaTepHaoB ¥ U3JEIUH U3 HUX Ha OCHOBE aIOMUHUS. B3anmozeiicTBHe MpaMopa ¢ KHCIOTOH
IIOMYTHEHHE U3BECTKOBOM BOJIBL.

Jla6opamoprvie onvimer. CpaBHEHHE CBONCTB TBEpHBIX KPHCTAUTHYECKHX BELIECTB H
pacTBopoB. CpaBHEHHE CKOPOCTH HCIAPEHHS BOJBI, OJIEKOJOHA W STUIOBOTO CIHPIA C
dbunpTpoBaNEHOM GyMary.

Amombl XUMUYECKUX 21eMEHMOG

ATOMBI KakK ()OpMa CYIIECTBOBAHHSI XHMHYECKHMX 3JIeMEHTOB. OCHOBHEBIE CBEICHHSA O
CTPOCHMH aTOMOB. JlOKa3areNbCTBa CIOXKHOCTH CTPOSHHs aroMoB. OmbITel Pesepdopra.
[InaneTapHas MozieNnb CTPOCHHUS aTOMa.

CocraB aTOMHBIX s7ep: MPOTOHBI, HEHTpOHBL OTHOCHTENbHAS aTOMHAs Macca.
B3auMocCBsa3p MOHATHI «IIPOTOHY, «HEHTPOHY», KOTHOCHTEIbHAS ATOMHAS Maccay.

VsMenenne 4Ymcna TPOTOHOB B sApe aToMa — 0Opa3OBAHHME HOBBIX XHMHYECKAX
3JIEMEHTOB.
M3menenne unena HEUTPOHOB B sape aroma — obpasoBaHue M30TONOB. COBpEMEHHOE

OIIPEICNICHUE MOHATHUS «XUMHYECKUH d11eMeHT». V30TOIbI Kak pasHOBUAHOCTH aTOMOB OIHOTO
XUMHYECKOT0 JJIEMEHTA.
Onextponsl. CTpOEHHE HIEKTPOHHBIX YPOBHEM aTOMOB XHMHYECKHX 3JIE€MEHTOB MAIBIX
1epro10B. [IonaTHE 0 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.
[Tepronuueckas cuctema XuMHIecKux suemMentoB [[. . Mengeneesa 1 cTpOEHHE aTOMOB:
(hu3HYeCKHi CMBICT IOPSKOBOTO HOMEPa JIEMEHTa, HOMepa TPYIINILI, HoMepa IIepHoIa.
M3menenue umcna 2MeKTPOHOB Ha BHEUIHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHYECKOTO
aleMeHTa — 00pa3oBaHHE MOJOXKHTEIBHBIX M OTPUIATELHBIX HOHOB. MOHEI, 06pa3oBaHHBIE
aTOMaM¥ METAJZIOB U HEMETALIOB. [IpHUnHBI U3MCHEHUS METAJUIMYECKHAX U HEMETAUTHIECCKUX
CBOWCTB B mepHojgax u rpynmnax. O6paszoBanue GUHApHBIX coenuHeHmi. [loHATHE 06 HOHHOIM
cBs3u. Cxembl 06Gpa3oBaHUS HOHHOM CBA3H.
BsanMone#icTBiE aTOMOB 3/IEMEHTOB-HEMETAUIOB MEXIY cO60H — 06GpasoBaHHe
ABYXaTOMHBIX MOJEKYJI IPOCTHIX BellecTB. KoBalleHTHAs HeTIO/IApHas XUMAYECKAS CBSI3b. DJIeK-
TPOHHBIE H CTPYKTYPHBIE (hopMyIiel. B3auMmoneiicTBIE aTOMOB HEMETAIUIOB MEXKIY COOO0MH
—o0pasoBanne GHHAPHBIX COCIUHEHMH HEMETAIIOB. DIEKTPOOTPHIATENBHOCT. KoBasenTHas
noisipHast CBsi3b. [IoHATHE O BAJIEHTHOCTH KaK CBOMCTBE aTOMOB 00PA30BLIBATH KOBAJICHTHEIE



xumugeckne cBsa3u. CocraBneHne Gopmynm OWHADHBIX COeIHHEHHHM [0 BANEHTHOCTH.
Haxoxaenune BaleHTHOCTH 110 (opMyIle GHHAPHOTO COCAUHEHHS.

Bsanmozme#cTBIE aTOMOB METAIOB MEKLY COO0M — 0Opa30BaHHE METALUTHICCKAX
kpucTayioB. [ToHATHE 0 METAIUTHYECKOH CBA3H.

Hemonempayuu. Monenn aToMOB XUMHYECKHX 31eMeHTOB, [lepuoandeckas cucremMa
XUMHYECKHX 371eMeHTOB [I. 1. Meneneena pazudHbx HopM.

Jlabopamopuwie onvimbr. MonenupoBaHue NPUHIAIA J€HCTBHS CKAHUPYIOIIEro
MHKpockona. M3rotoBneHne Monelel MoteKysl GHHAPHBIX XUMAYECKUX COSAUHEHHI.
HWsrorosnenue MoenH, HINTIOCTPHPYIOMIEH CBOWCTBA METAJUTMYECKOH CBS3H.

Ilpocmuie gewecmsa

[Tonoxenue meTanios u HemeTamnos B [lepuonndeckoii cucteme. BakHelmue mpocThe
BEHICCTBA-MCTAJIBI:  JKETC30, AaIOMUHMM, Kanblui, MarHuil, wHaTpuil, xammii, OGCmue
¢usmueckre cBOMCTBA METAIIOB.

BaxHeiie T1pocThIE BelleCTBa-HEMETALIB, O00pA30BAHHBIE aTOMAaMH KHCIOPOJA,
BOJOpOJa, a30Ta, cephl, Qochopa, yriepoga. MoseKyabl HPOCTHIX BEMIECTB-HEMETAIIOB!
BOJIOPOZA, KHCTIOPO/Ia, a30Ta, rajnorenos. OTHOCHTEbHAS MOJIEKYJIApHAs Macca.

Crroco6HOCT aTOMOB XHMHYECKHX 3JIEMEHTOB K 0Opa30BaHUIO HECKONBKHX IIPOCTHIX
BEIIECTB — &UIOTPONHA. AIIIOTPONHBIE MOAMGHKANMH Kuciopoaa, ¢ocdopa, onosa.
Merannuyeckne ¥ HEMETANIMYECKHE CBOMCTBA IPOCTHIX BemecTB. OTHOCHTEIBHOCTH 3TOTO
TTOHSTHS.

Hucno Asoragpo. KomuuectBo BemectBa. Monb. MosapHas Macca. MosspHbli o0beM
razoo0pasHbIX BelecTB. KpaTHbIe eIMHUIIBI H3MEPEHMS KOIMYECTBA BEIIECTBA — MUIJIIAMOND U
KUJIOMOJIb, MHWUIMMOJIIDHAS M KHIOMOJIIDHAs MAacChl BEIIECTBA, MHIUIMMOJSAPHBIA U
KHJIOMOJIIPHBIH 06BEMBI ra3000pa3HbIX BELIECTB.

Pacuersl ¢ HCHONB30BaHMEM MOHATUM «KOJHYECTBO BEIIECTBA», «MOJSPHAA Maccay,
«MOJIAPHBIA 00BEM ra3oB», «IUCIIO ABOTAPOY».

Hemonempayuu. Tlonydenne ozoHa. O6pasis! 6e0ro u ceporo 0J08a, 6EI0ro0 ¥ KpacHoro
docdopa. HexoTopple MeTamiel ¥ HEMETaTBl KOJHMYECTBOM BEIecTBa | MONb. MospHBIH
00BEM ra3000pa3HbIX BEIIECTB.

Jlabopamopneie onvimer. O3HaKOMIEHHE ¢ KOJUleKmued MeTaioB. O3HaKOMIEHHE C
KOJUICKIINEH HEMETAIUIOB,

CoeOunenuss XumMu4eckux 21emenmoe

Crenens oxucineHus. CpaBHEHHE CTENICHM OKHCICHHS M BaleHTHOCTH. OnpeleneHue
CTETICHHU OKHCIICHHS JJIEMEHTOB B OMHApHBIX coenuHeHHsAX. CocraBienue GopMyia GHHAPHBIX
COCIMHEHMH, 001 cTocob UX Ha3BaHUT,

bunapHEIE coeMHEHNI METAIIOB H HEMETAIUIOB: OKCHJIBI, XJIOPHbL, CYIHLQHUIBI U IIp.
Coctapnenue ux GopMyir.

bunapnele coenuHEHUs HEMETAJUIOB: OKCHBI, JETYUYHE BOAOPOIHBIE COEIAHHEHHS, HX
cocTaB M HasBaHMS. IIperncraBuTenu OKCHIOB: BOJA, YIICKUCIBIH ra3, HEralieHas H3BECTh.
[IpencraBureny neTyulx BOZOPOIHBIX COCAUHEHUHN: XIIOPOBOJOPO U aMMHUAK,

OcHoBanus, X COCTaB U Ha3BaHUA. PacTBopuMoOcTE ocHoBanuit B Bome. IIpencraBurenu
IIeIOYeH: THAPOKCHIBI HATpHs, Kamusd B Kaneiws. [loHATHE 00 WHAMKATOpaX W KauyeCTBEHHBIX
pEeaKIusX.

Kucnores, ux cocraB u HaszBauusa. Knaccudukanms kucior. IIpencTaBUTeNs KHCIOT:
CepHasi, cojisHasi, a3oTHad. Ilonarue o mxane xuciaotHocTH (tukane pH). M3menenue oxpacku
HHIMKATOPOB.

Cosn Kak MpOM3BOJHEIE KHCIOT M OCHOBaHWH. VX cocTaB W HasBaHHA. PacTBopuMocTb
conelt B Bozie. Ilpencrasareny conelf: Xmopux Hatpust, kKapOoHaT u BochaT KampIys.

AMopdHBIe U KPHUCTAIUTHIECKHE BEMIECTRA.



MexMoseKyIsIpHble B3aMMOACHCTBHS. THIBI KPUCTAITMYECKHX DPEINeTOK. 3aBHCHMOCTE
CBOMCTB BEIIECTB OT THIIOB KPUCTAJUTHIECKUX PEINETOK.

Hucthie BemecTBa M cMecH. [IpHMepsl XKMIKUX, TBEPABIX H Ta3000pasHBIX cMeceil.
CpoiicTBa YHMCTBIX BeIIECTB M cMecedl. X coctaB. MaccoBas W 06beMHAs [OMH KOMIIOHEHTA
cMecH. PacueTsl, cBI3aHHEIE C HCIIONB30BAHUEM TIOHATHSA «IOJII».

Hemoncmpayuu. OOpasibl OKCHJOB, KHCIOT, OCHOBaHMH H  cojed. Mojemn
KPUCTAJUTMYECKUX PEHIETOK XJIOPHAa HaTpus, ammasa, okcupa ymieponaa (IV). Kucmotno-
IIETIOYHBIE WHAWKATOPEl M M3MEHEHHE HX OKPAaCKd B Pa3IMUHBIX cpelaxX. YHHBEPCANLHBIN
HHJIUKATOP ¥ U3MEHEHHE €r0 OKPAcKH B pa3iIH4HbIX cpefax. [IIkama pH.

Jlabopamopnuie  onvimer. O3HAKOMIIEHHE ¢ KOJUIEKIMEH OKCHAOB. O3HAKOMJICHHE CO
CBOMCTBAMHM aMMHMaKa, BBIJAHHOIO B amiyie. KauecTBeHHas peakius Ha YITEKHCIBIA Tas.
Omnpenenenrie pH pacTBOPOB KHCIOTEL, Wienoyd ¥ Boibl. Onpenenenue pH IMMOHHOTO 1
AOIOYHOr0 COKOB Ha cpese IUoAoB. O3HaKOMIIEHHE ¢ KouleKnmedl coneii. O3HaKOMIIEHHE ¢
KOJUICKIUEH BEINECTB ¢ Pa3HbIMU THIIAMU KPUCTAJUIMIECKOM PEIIETKH U U3TOTOBICHHUE MOIENeH
KPUCTAIHYECKUX peIeToK. O3HaKOMIEHHE ¢ 00pa3iioM rOPHOM IIOPOIBL.

Hzmenenus, npoucxodauue ¢ 8eujecmeamu

Ilonarue saBIeHUN Kak U3MEHEHMIH, IPOUCXOAANIUX C BEIECTBOM.

SIBiieHUsA, CBA3aHHBIE C HM3MEHEHHEM KPHCTATHYECKOTO CTPOEHMS BEINECTBA IPH
IOCTOSHHOM €ro cocTaBe, — (u3ndeckue spieHus. Dusnyeckue SBJICHUS B XUMHH!
TUCTUJIIANNS, KPHUCTAIN3AIMs, BBIIADAUBAHUE U BO3TOHKA BEINECTB, (UIBTPOBaHHME H
HEHTPH(YrUpOBaHHE.

SBieHns, CBA3aHHBIE C H3MEHEGHHMEM COCTaBA BEIIECTBA, — XMMHUYECKHE DPEAKI[UH.
[Tpusnaky m ycnoBHs IPOTEKaHUS XUMHYECKHX peakiui. BrijeneHde TEIUIOTH W cBETa —
peaxium ropenus. [londarue 06 5K30- U SHAOTEPMAIESCKUX PEaKIHSIX.

3aKOH COXPaHEHHs MacChl BEUECTB. XMMHYCCKHE YPABHEHMs. 3Ha4Y€HHE HHIEKCOB H
k032G dunuenToB. CocTaBlIeHNEe YPaBHSHUH XUMHUECKUX PEAKLIIA.

Pacyersl mo XMMHYECKHM ypaBHEHHsM. PelleHue 3aja4 Ha HaXOXICHHE KOIMYIECTBA,
Maccel WM 00BeMa IPOAYKTa pEeakIHH 110 KONHYECTBY, Macce WIH O00BeMY HCXOAHOrO
BewecTBa. PacyeTsl ¢ MCHONIB30BaHMEM IIOHSATHS «IOJSA», KOTJA MCXOAHOE BELIECTBO AHO B
BHJIE pacTBOpa ¢ 3aJaHHOW MacCOBOHM J0JIell PAacTBOPEHHOrO BEIIECTBA WM COAEPIKUT
OIIPEAEIIEHHYIO JIOJIIO IIPUMECEH,

Peaknuy pasnoxenus. [IpencTaBnenye o CKOPOCTH XUMUYECKHUX peakumii. KaraauszaTopsl.
@epMmenTsl. Peakiun coequrenus. KaTanutnyeckue u HeKaTaIUTHYSCKUE PEaKIUK, 0OpaTHMBbIE
1 HeoOpaTuMble peakiuy. Peaxnnu 3amerneHust. Paj akTHBHOCTH METAIIIOB, €TI0 MCIOIb30BAHNE
JUIst IIPOTHO3UPOBAHUS BO3MOXKHOCTH HIPOTEKAHMS peakiuil MeXAy METa/UIaMH MU KHCJIOTaMH,
peaKiuii BEITECHEHMS OJIHUX META/UIOB M3 PACTBOPOB HUX COJICH MPYyruMH MeTalutamMu. Peaknumn
obmeHa. Peakuuu HefTpamu3auuy. YCIOBHMs HpPOTEKaHWs peakuuit oOMeHa B pacTBOpax o
KOHIA.

Tumel XxuMuYecKWX peakimii Ha IpuUMepe CBOMCTB BOABL Peakims pasjioxeHus —
SNICKTPOJIM3 BOMBL. Peaknuu coequHEHHs — B3auUMOJCHUCTBHE BOJBI ¢ OKCHIAAMH METALIOB U
HEMETAUIOB. Y CJIOBHE B3aUMOJXEHCTBHS OKCH/IOB METAIOB M HEMETAIUIOB ¢ BojoH. [TonsTue
«THAPOKCHIBI». Peakuy 3aMeneHnss — B3auMOAEHCTBHE BOMBI C METAIaMH. Peaknun o6MeHa
— TUAPOIIN3 BEIECTB.

Hemoncmpayuy. Ipumeps! pu3udecknx sBieHuil: a) mapieHue napaduna; 6) BO3roHKa
uosa uu GeH30HHON KHCIIOTHI; B) PACTBOPEHHE OKPAINEHHBIX cojiell; ) quddy3us IyIIHCTEIX
BEILIECTB C TOPANICH JTaMIIOYKH HaKaluBaHUA. IIpuMeps! XUMHAYeCKUX SBJICHHN: a) ropeHHe
maraus, Qochopa; 6) B3auMONEHCTBHE CONSHOM KHCIOTHI C MpPaMOpPOM HJIH MEJNOM; B)
nojy4eHue rufpoxcuna Meau (II); r) pacTBopeHye ITOIyYEHHOTO THAPOKCHIA B KUCIOTAX; 1)
B3auMmonelicTie okcuga Mexu (II) ¢ cepHOM KHCIOTONW NpW HarpeBaHWM; €) pasloKCHHE
nepMaHraHaTa Kalus; ) pasjiokeHHe IEpPOKCH]Ia BOJOPO/A C IIOMOLIBIO THOKCHIA MAPTaHIa I
KaTtajgasbl KapTo(ens uiad MOPKOBY; 3) B3aUMOJCHCTBHE Pa36aBIeHHBIX KUCIOT C METAILIAMY.



Jlabopamopnuvie onvimer. OKHCICHHE MEIU B IUIAMEHH CHOHUPTOBKH WM TOPENKH.
3amenieHue Meau B pactBope xnopuaa Mead (1) xkenezom.

Ipaxmuxym «IIpocmetiviue onepayuu ¢ 8euyecmeomy

IIpaktryeckas paborta. IlpaBuna TexHWKM 0€30MacHOCTH IpU paboTe B XHUMHYECKOM
kabunere. IlpmeMbr oOpamenus c ngabopaTOpHBEIM OOOpPYJIOBAaHHMEM H HArpeBaTEIIbHBIMHU
HprOOpaMH.

Ilpaxrtuueckass pabora. HabmoneHuss 3a H3MEHEHUSMH, MIPOUCXOJSUIMMH ¢ ToOpsuen
CBEYOH, ¥ UX ONUCcaHue (IOMAITHIHN IKCIIEPUMEHT).

ITpakTrueckas paborta. AHanINU3 I0YBBI U BOABI (JIOMaTHUN SKCIIEPUMEHT).

IIpaktudeckas pabota. [Ipu3Haky XUMHYECKHX PEaKIIUH.

ITpaxTtiueckast pabota. [IpuroToBneHne pacTBopa caxapa U OIpe/eleHHe MacCOBOH T0JIH
€ro B pacTBOpE.

Pacmeopenue. Pacmeopur.

Cesoticmsa pacmeopoé s1eKxmpOoUumos.

PacrBopenne kak ¢Qusuko-xumuueckuid  mporecc. IloHatTHE ©0 ruaparax
Kpuctauioryaparax. PactBopumocTe. KpuBble pacTBOPHMOCTH Kak MOJENb 3aBHCHMOCTH
pacTBOPUMOCTH TBEPABIX BEIECTB OT TeMmueparyphl. HacelmieHHblE, HEHACHILEHHBIE |
MEepECHIEHHbIE PACTBOPHI. 3HAUYCHUE PACTBOPOB JJIst IPUPOJIBI U CEJIBCKOIO X035MCTBa.

IlonstTe 00 3JEKTPOJUTHYECKON JUCCOLMAMK. OIEKTPOIMTHI U HEDIEKTPOIMTEL
MexaHU3M JHCCOUMAIMI  3JIEKTPOJIMTOB C pa3IMYHBIM  XapakTepoM CBssH. (CTeneHsb
AIIEKTPONUTHYECKOH qucconuanuy. CUiIbHBIE B CIIA0BIE JIIEKTPOJIMTEI.

OCHOBHBIE TOJIOKCHUS TEOPHH DIEKTPOTUTHYECKON auccounranuy. VOHHBIE ypaBHEHHS
peakiuii. Peakipy o6MeHa, HAyIIUe 10 KOHIA.

Kraccudukarus HOHOB U X CBOMCTRA.

Kucmotel, ux knmaccudukarus. Jlucconmanus KHCIOT M HX CBOHCTBA B CBETE TEOPHH
SJIEKTPOJMTHYECKON aucconmaruy. MOJEKYIsIpHBlE U HOHHBIE YpPaBHEHHs  PEaKIIMi.
BzanmonelficTBue KHCIOT ¢ MeTaLIaMH. JJIeKTPOXHUMMUYECKUH pAl HanpsiKeHUH MeTalios.
B3aumoeiicTBHE KHCIIOT ¢ OKCHAaMU MeTauioB. B3auMoznedcTBre KHCAOT ¢ OCHOBaHHAMH —
peaxknus HeHTpanusaiuu. B3auMomelcTBHE KHCIOT C CcolssMH. Fcnome3oBaHuwe TabIMIBI
PAcTBOPHUMOCTH JUTsl XapaKTEPUCTUKH XUMHUYECKHX CBOMCTB KHCIIOT.

OcHoBanud, ux Knaccuduranus. Jucconnaris OCHOBaHUHN U X CBONWCTBA B CBETE TEOPHU
DIEKTPONATHUECKOM aucconnanyy. B3auMmozelicTBie OCHOBaHHM ¢ comsamu. FcmonssoBaHme
TabNUIBl  PAaCTBOPUMOCTH  JUI  XapaKTePHCTHKHM  XMMHYECKHMX  CBOMCTB  OCHOBaHHH.
BsanMoneiicTBue 1menodei ¢ OKCHIaMH HEMETAILIOB.

Conu, X DHCCONUAIMI U CBOHWCTBA B CBETE€ TEOPHH JJIEKTPOIMTHYECKOH THCCOLHAIHH.
BiaumozeicTBHE cosell ¢ MeTaiaMi, 0CODEHHOCTH 3THX peaknuil. BzaumonelicTsue comet ¢
comsmu. HMenonb3oBanue TaOIuMIEBl PACTBOPUMOCTH AN XapaKTePUCTHKH XHMMUUECKUX CBOMCTB
conei.

O6o01menne cBeICHIH 00 OKCUIAX, HX KJIACCU(QHUKAI[UN U CBOHCTBAX.

I'eneTruecKue paabl MeTayla U HeMeTamwia. ['eHeTudyeckas CBsA3b MEXAY KlaccaMu
HEOPTraHWIECKUX BEIIECTB.

OKHCIIHUTENLHO-BOCCTAHOBUTEbHEBIE peakiuy. OmpeenecHue CTeNeHEH OKUCICHUS A
3JIEMEHTOB, OOpa3yIOIIMX BEIIECTBA pa3HbIX KiaccoB. Peakmum HOHHOro obMeHa o
OKHUCITHTENTFHO-BOCCTAHOBUTENFHBIC peaknuu. OKUCIHTENb M BOCCTAHOBUTENDb, OKHCICHHE U
BOCCTAHOBJICHHE.

CocraBieHne ypaBHEHHH  OKHCIUTEIbBHO-BOCCTAHOBUTENBHBLIX — PEaKIMi  METOAOM
SJEKTPOHHOTO OarnaHca. ‘

CBoiicTBa NPOCTBIX BEINECTB — METAIUIOB W HEMETAUIOB, KHCIOT U COJIEH B CBETC
OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH.



Memoncmpayuy. VIcUBITaHME BEI[ECTB M HX PAacTBOPOB Ha 3NEKTPOIPOBOHOCTb.
3aBHCHMOCTh  JJIEKTPONIPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHIEHTpaIMd. J[BHXKEeHHE
OKpalleHHBIX HMOHOB B DJIEKTpHYeCKOM mnoJjie. B3ammopeiicTBue NIHMHKA C CEpoi, COJISTHOMN
KucaoToH, xmopunom mean 1. I'openne maraus. BaaumozneiicTBHe XJIOPHON U CEPOBOIOPOTHON
BOJIEL.

Jlabopamopnvle onvimei. B3auMoaeHCTBHE pacTBOPOB XJIOPHIA HATPUsS W HUTpaTa
cepebpa. Ilomydenue HepacTBOPUMOro THUIAPOKCHIA H B3aHMMOICHCTBHE €ro ¢ KHCJIOTaMH.
BzaumoneiicTBHe KHCIOT ¢ OCHOBAaHHSIMHU. B3anmMoaeHCTBHE KHCIIOT ¢ OKCHAAMH METAJIIOB.
BzaumMopeiicTBrUe KHCIOT ¢ MeTtaulaMi. B3amMoneficTBHe KHCIOT C COJIAMH. B3auMoleiicTBue
niesiouei ¢ Kuciotamu. B3amMoelicTBHe Iienodel ¢ OKCHIaMH HeMeTaula. B3aummonelcTBue
menouedt ¢ comsamu. [lomydenne u cBOMCTBAa HEpacTBOPUMBIX OCHOBaHHU. B3aumomelcTBue
OCHOBHBIX OKCHJOB € KHCJIOTaMH. B3auMojeiCTBHE OCHOBHBIX OKCHJIOB ¢  BOJIOI.
B3aumoneiicTBue KHCIOTHBIX OKCHIIOB ¢ IejiodaMy. B3aummopeHcTBHE KHCIOTHBEIX OKCHJIOB C
BoJIoH. BzamMopelicTBue coneili ¢ kuciaotamu. B3amMopeiicTBHE coleli €O IMeToYaMH.
BzaumogeiicTeue coneli ¢ cosiMu. B3aumoieficTBre pacTBOPOB COel ¢ MeTa/IaMH.

Hpaxmuxym «Ceoticmea pacmeopos 31eKmposumos »

IIpakTiyeckas pabota. MoHHBIE peakiiuy.

[TpaxTideckass paborta. YCIIOBHS TEUCHHS XHUMHYSCKHX DPEAKIHH MEXIYy pacTBOpaMu
9JIEKTPOJIATOB JO KOHIIA.

ITpaxtuueckas pabota. CBoiicTBa KHCIIOT, OCHOBAHUM, OKCHJIOB H COJICH.

ITpaxtuueckas pabota. Pemenne skcriepuMeHTaBHBIX 3a0a4.

Obwas  xapakmepucmuka  XUMUYECKUX  JNEMEHMO6 U  XUMUYECKUX  peaxyui.
Ilepuoouyeckuii 3axon u Ilepuoouueckas cucmema xumudeckux snemenmos [f. H. Menoeneesa.

XapakTepucThka 3JeMeHTa 10 ero nosxoxenuto B Ilepmommueckoit cucreme J[. H.
MengenceBa. CBoHcTBa OKCHIOB, KHCJIOT, OCHOBaHMM M CcOJed B CBE€TE TEOPHH
IEKTPOITHTHYCCKOM TUCCOIMALHN U OKUCICHHUSI-BOCCTAHOBIICHHUS.

[Tonstue o mepexonHbIX snemMeHTax. AMQoTepHOCTh. |'eHeTHdeckui psix HEepexoqHOro
SJEeMEHTA.

[epuonuueckuit 3axoH u [lepuomudeckas cucreMa xumuueckux snemenrtos [l U.
Menneneena.

XuMmudeckass OpraHu3alivs XHBOM W HEXKMBOH IIpHponbl. XUMHYECKHHM COCTaB sJ]pa,
MaHTHH U 3€MHOHM KOpHL. XHMHYECKHE DIIEMEHTHI B KJIETKaX >XUBBIX OpPraHu3MoB. Makpo- u
MHUKPO3JIEMEHTBHI.

Ob6o0mmeHne cBeIcHUH 0 XUMHUYECKUX peakmusax. Kimaccu(pukamus XUMHAYECKAX PeaKLui
I10 pa3TUYHBIM OCHOBAHUSIM:

- TI0 COCTaBY W YHCITY PEarupyronyx 1 o0pa3yromuxcsl BEeIecTs;

- IO TeIUIOBOMY 3G eKTy;

- IO HAIPaBJICHUIO;

- [T0 H3MEHEHHIO CTETICHEe! OKHUCICHUS DJIEMEHTOB, 00pa3yIOIUX pearupyroliye BelecTsa;
- o (ase;

- 110 KCIIOJIH30BaHMIO KaTaIu3aTopa.

[ToHsTHE O CKOPOCTH XHMHYECKOW peaknuu. @DaxTopbl, BIMAIOIUME HAa CKOPOCTH
xuMudeckux peakiwii. Katammzatops! u kataiums. MHrubUTopel. AHTHUOKCHIAHTEIL.

Hemoncmpayuy. Pazmaaasie dpopmer tabmun [lepuoauyeckoit cucteMsl. Mogenn atoMoB
snemeHTOoB [—III mepuonoB. 3aBHCHUMOCTE CKOPOCTH XHMHYECKOM peakuvd OT IIPUPOIE!
pearupyomux BellecTB. 3aBHUCHUMOCTb CKOPOCTH XHMMUYECKOH peaknuMud OT KOHIEHTpallUH
pearupyromux BEIIECTB. 3aBUCHMOCTE CKOPOCTH XHMHYECKOH peakiuu OT IJIOHIa U
COIIPHKOCHOBEHHMSI PEarHpylolMX BeIIecTB («KUISMMME cioii»). 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peaklid OT TeMIIEpaTyphl pearupyrouX BEHIeCTB. [ OMOT€HHBIN U IeTepOreHHbIH
Katanusbl. @epMeHTaTUBHBIN KaTanu3. Maruéuposanue.



Jabopamoprvie onvimet. Ilonyvenne THAPOKCHAA NUHKA U MCCICLOBAHHE €TI0 CBOYCTB.
Mo/ieTHpOBAHHE TOCTPOECHHS IEPHOTHUECKON TaOIHIEL. 3aMEIEHUE KENe30M MCIH B PACTBOPE
cynbdara Memu (II). 3aBUCHMOCTE CKOPOCTH XMMHYECKOH peaKilii OT IPUPOJIBI pearnpyIOmiX
BElIECTB Ha IpUMepe B3aWMOACHCTBHA PAasAMYHBIX KHCIIOT C pasiIM<HBMH METALIAMIL.
3aBUCHMOCT CKOPOCTH XMMHYECKOH DPEaKIH{ OT KOHI[CHTPAalMK PEardpylolluX BEIICCTH Ha
pEMepe B3AUMOJEHCTBAS IIMHKA € COHON KHCIOTOH PasIHYHON KOHIEHTPALHH. 3aBHCHMOCTD
CKOPOCTH XMMHMYECKOH DeaKiuy OT IUIOI@/JH CONPUKOCHOBCHUS pearnpyrolux BEIIIECTB.
MoenupOBaHne «KUIIIEro Clos». 3aBHCHMOCTb CKOPOCTH XUMMYECKOH peakiuu OT
TEMIIEpaTyphl PEardpyIoNUMX BEIeCTB Ha TIPUMEpPE pzamMmopelicTeus okcuma meau (II) ¢
PacTBOPOM CEPHOM KHCJIOTBI [P Pa3IMYHBIX TEMIIEPATypax. PaznoxkeHue IepoKcUia BOJI0pOa
¢ HOMOIIBIO JMOKCHAA Mapranta u KkaTaaassl. OOHapyxeHHe KaTanasbl B HOKOTOPBIX MUIICBRIX
npoxaykTax. IHruGuposanie B3aUMONCHCTBHS COJISTHOM KHMCJIOTHI C IIMHKOM YPOTPOTIHHOM.

Memannvl

TMonoxxerne Metawios B Ilepuoauueckoii cucteme [l V. Menneneesa. Merannuueckas
KpHCTAIIMYECKAs PEIIeTKa i MeTALTHYCCKas XAMUYECKasd CBA3D. O6mue Qpu3decKre CBOMCTRA
METAUIOB. XUMHUECKHE CBOMCTBA METAIUIOB KaK BOCCTAHOBHUTENCH, a TaikkKe B CBETC HX
[IOJIOKEHHST B OIEKTPOXHAMHYECKOM DSy HAIPSOKCHUHM METaLIOB. Kopposust MeTajjioB |
crioco6b! 60pe0E! ¢ Heit. CIaBbl, X CBOWCTBA H 3HAYCHHC.

Obuyas xapaKxmepucmuKa ujeoyHbLx Memalos.

Meramisl B mpapone. O6mue cnoco0sl UX MOTyUEHHUS. Crpoenne atoMoB. [llenouHbre
METAIUTBl — IPOCTHIE BenlecTBa. BaxHedmyre COSIMHEHHS MEIOIHBIX METAIIOB — OKCH/IBL,
THIPOKCHJIBI ¥ COH (XJTOPUIIBI, KapOOHATEL, cynbhathbl, HUTPATHI), AX CBOACTBA U IPUMCHCHHC B
HapoaHoM Xo3siicTee. Kaniinsie ynobpenus.

Obwas xapaxmepucmuiKa d71eMeHnmos enasHoil nodepynner I zpynnol.

Crpoenne aromoB. IllenouHO3eMeNbHBIE METAILIB — HPOCTHIC BelllecTBa. BayKHEHINUe
COeMHEHMS IIeTIOYHO3EMEBHBIX METAIOB — OKCHJBL, THAPOKCHABL U COIH (XIIOpUABL,
KapOOHAThI, HHUTPATHL, CYJIb)ATHL docdarsl), ux CBOHCTBA W NPHMEHEHMC B HAPOTHOM
XO03HUCTBE.

Antomunuti. CTpoeHue atoma, (pU3MICCKUe B XUMUICCKHC CBOMCTBA MPOCTOTO BEUIECTRA.
CoenuHeHUs ATIOMHHHS — OKCHJ U THAPOKCHI, UX amboTepHbIil XxapakTep. Baxneime comu
amoMunus. JIpiIMeHeHIE ANMIOMAHIS U €T0 COSTHHCHUH.

JKenezo. Ctpoenue aroma, (QU3MYECKHE H XAMHYUCCKHC CBOMCTBA IMPOCTOrO BEINECTBA.
Iemernueckue pamsl Fe2+ m Fe3+. BaxHe#mme comud xeiesa. 3HaueHre JKeue3a U ero
coeMHEEHMi JUIS IPAPO/Ibl ¥ HAPOJHOTO X035HCTBA.

Jlemoncmpayuy. OOpaspl IIETOYHBIX M IHNETOYHO3CMENLHBIX meTamnos., OOpasibl
cIUiaBoB. BlamMoneifcTBHe HATpHS, NUTHS ¥ KaublHs C BOJOH. BiaumopeiicTBHe HATpwsl U
MAardusi ¢ KHCIOPOIOM.

BsauMo ieHcTBHE METAIIIOB ¢ HeMeTaiaMy. [loydeHue THAPOKCHOB JKeIesa (1) u (I1I).
KauecTBeHHbIC Peakiny Ha HOHBI Fe2+ u Fe3+.

Jlabopamopnvie onvimbl. B3auMOACHCTBHE PaCTBOPOR KHCIOT H colel ¢ MeTallIaMH.
OsHakoMJIeHHe ¢ pydamu skeiesa. OKpammpaHue INTAMEHH COMAMH IIETOHHBIX METaJIJIOB.
BaauMo/IeiiCTBHE KAIBIHS ¢ BOJOH. [loryueHme THAPOKCHIA KaNbLyd M HCCICAOBAHNC ero
ceoiictB. ITonydyenue THOPOKCHIA ANIOMHHHS U MCCICNOBAHUE €0 cBoiicTB. B3ammMonencTBIe
ene3a ¢ CoMsHol xucaoroit. [lonyuenue runpokenon xkenesa (1) 1 (IIT) u uccnenoBaHue HX
CBOMCTB.

Ipaxmuxym «Ceoticmea Memanios u ux COCOUHEHUILY

IIpakTuyeckas pabora. OCynIeCTBICHHE HEMOYKA XUMHIECKHUX IIPEBPAILECHHUM.

[IpaxTrueckas paGoTa. [TomydeHne i CBOHCTBA COEOMHEHUN METAJIOB.

I[TpaxTuueckas paboTa. Pernernne S5KCTIEpAMEHTAIBHbIX 3381 Ha pacrio3HaBaHHe U
HoJIy4eHre COeTMHEHUH METATIIOB.



Hememannwi

O6mas XapakTepucTHKa HEMETAUIOB: IOJOKCHHE B [Mepronudeckoit  CHUCTEME,
0COBGEHHOCTH CTPOCHUSI aTOMOB, 3JICKTPOOTPHIATEILHOCTD (20) xak Mepa «HEMETAJTHIHOCTHY,
psx D0. Kpucrammdeckoe CTPOCHHE HEMETAIIOB -— IIPOCTBIX BEIICCTB. ANoTponus.
DusrUecKre CBOiCTBa HeMeTaAoB. OTHOCHTEIBHOCTD NOHATHH «METa/LD) — «HEMETAILID.

Bodopod. Booa. llonoxenue BoxOpOIa B [TepronMyecKOf CHCTEME XHMHYECKHX
snementos J|. Y. MenneneeBa. CTpoeHHe aToMa H MOJICKYJIBL. dusznyecke U XUMHUYICCKUC
CBOICTBA BOAOPO/IA, €TO MOyYEHHe U IPUMEHEHHUE.

Boma. Crpoenue MoJeKynsl. BomopoiaHas XHMHHYCCKas CBA3b. dusuyeckue CBOMCTBa
BOILI. AHOMATAM CBOMCTB BOAbL mapoduisHble U THAPOQOCHBIE BElIECTBA. XHUMUYECKHE
CBOMCTBA BOJIBL

KpyrosopoT BOael B Iipupoze. BoxooumcTka. Aopanus BOABL bBBITOBBIE (QHIBTPEL
MusepanbHble BobL JUCTHITHPOBaHHas BOJA, €€ IOy ICHHS I IPUMEHCHHC.

O6was xapaxmepucmuka 2anozenos. CTPOCHUE aTOMOB. IIpocThie BEIeCTBA H OCHOBHBIC
coenuHeHus TrajoreHos, ux cBoicrBa. KpaTkue CBEIEHHA O XJIOPE, opome, dTope U HOJIE.
ITpuMeHeHH e TaNoreHOB U MX COSAUHCHHH B HAPOHOM X03sUCTBE.

Cepa. CtpoeHne aToMa, aUIOTPOIMS, CBOHCTBA ¥ IPUMCHEHHE pPOMOMYECKOH CEpBI.
Oxcmet cepel (IV) u (VI), ux nosyveHue, CBOMCTBA M IPUMCHCHHUE. CepHast KHCJIOTa U €€ COJIH,
¥IX IpHMEHeHHe B HapOJHOM Xo3s#cTBe. [Ipon3BonCTBO CEepHOM KHUCIOTHI.

Azom. CTpoeHne aToMa ¥ MOJIEKYIIbI, CBOMCTBA MPOCTOrO BEIICCTBA. AMMHAK, CTPOEHHE,
CBOMCTBA, moydeHHe U TpuMeHeHne. COMM aMMOHMS, UX CBOHCTBA M NMPUMEHEHHE. Oxcupas!
asora (II) u (IV). A3oTHas KuClOTa, e¢ CBOHCTBA M MPUMCHCHHE. HutpaTsl U HUTPUTHL,
npolieMa UX COAEPXKaHus B CeTbCKOXO3ANCTBEHHOM ITPOAYKIIMHA. A30THBIE yIOOPEHH.

®ocgpop. CTpoeHne aTOMa, aUIOTPONHS, CBOKCTBA Geroro W KpacHoro ¢ocdopa, ux
npumenerne. OCHOBHBIC COCIMHEHHS: OKCHI dochopa (V) m opropochoprad KHCIOTA,
docdarer. PocdopHbIe yROOpeHHUS.

Venepod. CTpoeHHe aToMa, aJUIOTPOIINS, CBOHCTBA moaubuKkanmii, npuMenenne. OKCHIB!
yrnepona (II) m (IV), ux cBoWcTBa W NPUMCHCHHC. Kap6oHatsl: KalblUT, COJa, NOTall, UX
3HA4YECHUE B PUPOJIE K KH3HH YSIIOBEKA.

Kpemnuii. CTpoeHue aroma, KPUCTAINYECKAN KPEMHHH, €ro CBOMCTBA W IPHMCHCHHE.
Oxcun kxpemuus (IV), ero mpupoJHbIE PasHOBATHOCTH. CuuKaTel. 3HAYeHUE COSNUHEHMHI
KPEMHHUS B JKHBOH H HEXUBOH IIPHPOLE. TTonsiTHE O CUIHKATHONW ITPOMBIIITICHHOCTH.

Jlemoncmpayuy. O6pasIbl raloreHOB — MPOCTBIX BEIICCTE. BzauMojieiicTBrE TAJIONCHOB €
HaTpueM, ANTIOMHHHEM. BBITECHEHHE XJIOPOM 6pomMa HIM HOJA W3 PAacTBOPOB MX COTIEH.
BrauMoeHiCTBHE cephbl ¢ METAIUIaMHM, BOAOPOJOM H KHCJIOPOLOM. B3aumoeiicTBHe KOHIICHTPH-
POBAHHOH CEPHOM KHUCIIOTEI ¢ MENIBIO. O6yriuBanie KOHIEHTPUPOBAHHOK CEpPHOM KHCIOTOH
OPTraHWYeCKHX  COEJMHEHUM. Pas6apiaeHre  CEpHOH  KHCIOTBL BzaumoeiicTeue
KOHIIGHTPUPOBAHHOH a30THOM KHCIOTHL ¢ MCIIBEO. [Toriomexyre yrieM pacTBOPEHHBIX BEIICCTB
Amd rasoB. BoccTaHoBIeHWe Memu M3 ee okcuma yriem. OOpasibl MPUPOIHBIX COSTUHEHHMN
xjopa, cepsl, pocdopa, yriaepoaa, KpeMHUA. OGpasipl BaxXHEHIIAX UL HAPOJHOTO X03s#icTBa
cynbbaToB, HUTPATOB, KAPOOHATOB, docharos. O6pasubl CTEKIA, KSPAMUKH, IIEMCHTA.

Jla6opamopneie  onvimel.  Ilodyuenwe, cobupaHue U pPaclo3HaBaHWE BOJAOPOIA.
VcelleoBanye TOBEPXHOCTHOTO HATSDKEHMs BOJbl. PacTBOpeHHe ICpMaHraHata Kaldi UM
MEITHOTO KyHopoca B BOje. ['miparaius 00E3BOKEHHOIO cynmedara menu (II). VsroToBnenue
FETICOBOTO OTHEUaTKa. O3HAKOMJICHHE C KOJNEKImeHd OBITOBBIX GuIbTPOB M HM3Y4YCHHE
WHCTPYKIMM TOMAIIHEro GBITOBOro GUIBTpa. O3HAKOMJIEHHE C COCTABOM MHHEPAJILHOU BOJBL
KauecTBeHHAs] peakius Ha ragoreHui-uonsl. Ilomyuenme, coOupanue H pacllO3HABAHUC
kucnopoa. 'openue cepbl Ha BO3YXe ¥ KHCIOPOJEL. CaoiicTBa pa30aBICHHON CEPHON KHUCIIOTHL.
Vsyyenue CcBOMCTB ammuaxa. Pacrmo3HaBaHue coredt ammonus. CoiicTBa pa30aBIEHHON
a30THOH KUCIOTH. B3auMojelcTBHe KOHIEHTPUPOBAHHOH a30THOH KHUCJIOTBEI € MEIBIO.
Pacnosnasanue dpocdaros. I'opeHne yrisd B KHCIOPOAEL.



[onyuenue, coOMpaHHe M DACIO3HABAHWE YIIEKHCNOro rasa. llomydenue yroJIbHOHA
KHCTOTHl M H3ydeHHe ee cBOMWcTB. llepexoy kapGomaTa B ruapokapGoHaT. Pasnoxenwe
runpokapGonaTa HaTpust. [loydeHue KpeMHEBOH KHCIOTHL B H3Y4CHHE €€ CBOHCTB.

[paxmuxym «Ceoticmea coOeOUHEHUL HEMEMANLIOE»

ITpaxtudeckass paboTa. Pemenue SKCHEPHMEHTANBHBIX 3a/ad IO TEME «ITogrpymmna
FaJIOTCHOBY.

[Ipaktuueckas paGora. PemeHne 3KCIEPHMCHTANBHLIX 3afad IO TEME «IMogrpynna
KHCIIOPOAan.

[Tpaxtrueckas paGora. Pemenne JKCIEPHMEHTAlbHBIX 3a7ad IO TEME «[Toarpynna
azoTan.

[Ipaxtedeckass pabora. PemeHume 3SKCIEepUMEHTANBHBIX 337ad IO TEME «[Toxrpymmna
yriaepozna.

TIpaktuueckas pabora. IToxyuenne, cobupanue ¥ paclio3HaBaHAE ra3oB.

Kpamxue ceedenus 00 0p2anHuueckux CoeOUHeHUAX

Venesodopods. HeopraHuueckue ¥ OPraHHYECKHE BEMIECTBA. VYraesogoponsl. Meran,
3TaH, IPONAH KaK MpelelbHBIC YTJIEBOJOPOABL. OTHICH H AIETAICH Kak HEIPCAC/IBHbBIC
(HEeHACKHIIIEHHBIE) YTIEBOAOPOIBL I'Operue yrieBofopo10B. KauecTBeHHbIC peakiiny Ha

HenpeiebHbIe COeTMHEHNA. Peakiiys JeruipIpOBaHusL.

Kucnopodcodepocawue opzanuyeckue coeounenus. DTAIOBBIM CIUPT, €ro IOJIydCHHUE,

npUMeHeHne M (E3gonornyeckoe JeHcTBHe. TpeXaTOMHBIH CIHMPT IJHLCPHH. KauecTBenHas
peaKiys Ha MHOIOATOMHBIC CIMPTHL YKCyCHas, CTeapuHOBAsS W OJCHHOBAA KHCIOTBI —

TIpesICTABUTENH Kilacca KapOOHOBBIX KHCIOT. JKHpBL. MEL14.

A3omcodepocaujue op2aHudeckue COeOUHEHU.

AmuHOrpynna. AMHHOKHCIOTEL AMHHOYKCYCHAs KHCJIOTa. Benku (mpOTEWHBI), HX
(yHKIMY B KHBBIX OpranusMax. KauecTBeHHbIE PeakIny Ha GenKu.

Jlemoncmpayuy. Mojenn MOJEKyT MeTaHa, dTaHa, HPONaHa, STHICHA M AaleTHICHA.
BzauMoelCTBHE STHIIEHA ¢ OpOMHOH BONOH K pacTBOPOM I€pMaHraHara KaJldd. OObmue
XAMUYECKHE CBOMCTBA KHCIOT Ha IIPUMEPE YKCYCHOM KHCIOTHL. KauecTBeHHAsA peaKiys Ha

MHOTOATOMHBIE CIIHPTHL

Jlabopamopnvie onvimyl. KadueCTBEHHBIE peakKINK Ha OCIIKH.

O606wenue 3nanuii no Xumuu 3a Kypc 0CHOBHOU uikonvl. 110020moexa k oro

TTepronuyeckuii 3aKoH u [leprouyeckas CHCTEMA XUMHICCKHX JICMEHTOB A .
Menneneesa. Ousddeckuii CMBICH MOPSAAKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB IHEpHoNa H
IPYIIEL. 38KOHOMEPHOCTH M3MCHEHHs! CBOHCTB DJIEMCHTOB M HX COeMHEHWH B Iepuojax u
rpyInax B CBeTe MPEJICTABICHAN O CTPOCHMHM aTOMOB 3JIECMEHTOB. 3uauenue [lepuoauyeckoro
3aKOHa.

Bi/sl XUMUYECKUX CBSI3eH M TUITHI KPUCTAIUIHYECKUX PEIIeTOK. B3auMOCBA3b CTPOCHHA 1
CBOMCTE BEILIECTB.

Knaccudukanuss XUMHYECKUX pPEaKkiUil [0 pasIMIHBIM IPHU3HAKAM (4ucmo ¥ COCTaB
pearupyrommx ¥ 06pa3ylolIXCs BEIECTB; HANMINE TPaHUIbl pasiea da3; TeroBoit dQPeKT;
W3MEHEHHe CTelneHedl OKHCICHHMs AaTOMOB; HCIONB30BAaHWE KaTanu3aTopa; HAIpPaBJICHUC
mporexanns peakiun). CKOPOCTh XMMHYECKHX PEaKIHH H (akTopsl, BIHAIONIME Ha HEE.
O6PaTHMOCTh XUMHYECKIX PEAKIIHH K CIOCcOObI CMEIECHHS XUMIIECKOTO PABHOBECHS.

TIpocThie M CIIOKHBIE BEINeCTBA. MeTaunbl U HeMeTaLIbl. [ eHeTHIeCKHe PAIBI METAIlIa,
HeMeTaia M [IepeXOJHOTO Meramna. OKCHABI M THUIPOKCHIBI (OCHOBAHHSA, KHCIOTEL
amoTepHbIe THAPOKCH L), comr. VX cocTaB, KiaccHpUKAlUs i OOIIHe XMMUIECKHE CBOMCTBA B
CBETE TEOPHH HIIEKTPOTUTHYECKOH JTUCCOIHMAINH.



TemaTHYecKoe IUIAHNPOBaHue 8 KiIace

Ne m\n Tema (paznen) KonanuecTBO 4acoB Ha
H3yUYCHHE
1 Beepenue. 4q
2 ATOMBI XUMHAYECKHUX JIEMEHTOB 9y
3 [IpocTrle BemecTsa 64
4 CoeIMHEHNS XUMHAYECKUX JIEMEHTOB 149
5 M3MmeHeHust, TPOUCXOJSAIINE C BEIECTBAMMI 124
6 [pakTukym Nel 3y
7 PactBopenue. PacTBopsr. CBONCTBA paCTBOPOB DJICKTPOJTATOB 184
8 ITpaxktukym Ne2 29

TemaTnuyeckoe INIAHUPOBaHHE 9 Kace

No m\nt Tema (pazgern) KonaudecTBo 4acoB Ha
HU3YUECHHE

1 OO01ast XapaKTepUCTHKAa XUMUYECKHX JJIEMEHTOB U XUMHYCCKUX 11y
peaxumit. lepnogmgeckuii 3akon u Ilepmonuueckas cucreMa
xumuveckux snementos .M. Menneneesa

2 Mertasuisl 144

3 [Tpaktrkym Ne 1CBoiicTBa METAIUIOB M UX COENMHCHUH 24

4 Hemerainel 24y

5 ITpaktrkym No2 CBolicTBa COeMHEHUH HEMECTAILIOB 34

6 Kpatkue cBeieHus 06 OpraHMYeCcKuX COEIMHCHIIX 4q

7 O600menue 3HaHUH 3a KypC OCHOBHOM IITKOJIbI 104




