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Pabouas mporpamma mo xumum 8-9 kijaccel pazpaboTaHa Ha OCHOBE TpeOOBaHHM K
pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOH NMpPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus B coorBeTcTBHH ¢ PI'OC OOO0.

1. Ilnmanupyemble pe3yabTaThl OCBOEHHUS] YUeOHOI0 NIpeaMeTa, Kypca

JIMYHOCTHEIE
® B I1IEHHOCTHO-OPHEHTALIMOHHOH cdepe — YYBCTBO TOPJOCTH 32 POCCUUCKYIO
XUMUYECKYIO HayKy, TYMaHHU3M, OTHOIIEHUE K TPY/Y, LIEICYCTPEMIICHHOCTb;
e (hopMHUpPOBAaHKE IIEHHOCTH 3J0POBOrO M 0€30MacHOro 00pasza >KM3HU, YCBOCHHUE IPABUII
WHAWBUIYAILHOTO U KOJUIEKTUBHOTO 0€30MAacCHOTO MOBEICHUS B YPE3BBIYAMHBIX CUTYAIIHSIX,
YTPOXKAIOITUX JKU3HHU U 37J0POBBIO JIIOJICH;

e B TpyaoBoil cdepe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JaibHeWIIen
00pa30BaTeNbHON TPACKTOPUHY;
® B IO3HABaTeIbHOH (KOTHUTUBHOW, MHTEUICKTYyalbHOH) chepe — yMEHHue YIpaBisaTh

CBOCH MO3HABATEIbHOM JCATEIbHOCTBIO;
¢ (hopMHUPOBaHHE OCHOB IKOJIOTUYECKOU KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTHYECKOTO MBIIIUICHHUS, Pa3BUTHE OMBITA YKOJIOTUYECKH OPUEHTUPOBAHHON
pedIeKCUBHO-OLIEHOYHOM U MPAKTHYECKOU IEATETbHOCTH B KU3HEHHBIX CUTYaIUSIX.
MerTanpeaMeTHEIE.

Perynstusubie YY/I:

® CaMOCTOSTEIbHO OOHAPY:KMBaTh U (OPMYIHUPOBATH y4EOHYIO MpoOIEMy, ONpeaemsTh
1eJIb y4eOHOU 1eITeIbHOCTH;

¢ BBIIBUTaTh BEPCUU pPEIICHUS MPOOIEMbl, 0CO3HABATh KOHEUHBIN PE3yNbTaT, BEIOUPATh U3
MPEJIOKEHHBIX M UCKATh CAMOCTOSITENIbHO CPEACTBA IOCTHXKEHUS 1IN,

® COCTABJISITh (MHAMBUAYAIBHO WIIN B TPYIINE) TUIAH PEIICHUS TIPOOJIEMBI,

e pa0oTas Mo IUIaHy, CBePATH CBOU JCHUCTBUSA C LIENbIO U, PU HEOOXOJUMOCTH, UCTIPABIIAThH
OIIMOKU CaMOCTOSITENIBHO;

® B UAJIOTE C YYUTEIEM COBEPIIEHCTBOBATH CAMOCTOSATEIHHO BHIPAOOTaHHBIC KPUTEPUN
OIICHKHU:

-00Hapy>KuBaeT U PopMyIHpyeT yueOHYI0 MpoOIemMy Mo pyKOBOJCTBOM yUUTEIIS;

-CTaBUT 1I€Tb JESATEIILHOCTH Ha OCHOBE MOCTABIEHHOUW MPOOIEMBI U Tpe/yiaraeT HECKOIbKO
CHOCO0O0B €€ TOCTHKEHHS,

-CaMOCTOSATEIBHO aHAIM3UPYET YCIOBUS JOCTHKEHUS IENIM Ha OCHOBE yu&Ta BBIJEICHHBIX
YUUTEIEM OPHEHTHUPOB JICHCTBUS B HOBOM y4eOHOM MaTepHaie;

-TITAHUPYET PECYPCHI JUIS TOCTHKEHUS 1IeITH;

-Ha3bIBACT TPYTHOCTH, C KOTOPBIMU CTOJIKHYJICS TIPH PEIICHUM 33JIa4H, W TpeJIaracT myTH
UX MpeooNieHus/ n30eranus B JalbHEHIIeH e TeNbHOCTH,

-Ha3bIBaCT TPYAHOCTH, C KOTOPBIMHU CTOJIKHYJICS IIPU PEIICHUU 3ajau, W TpeiaraeT myTH
UX MpeooNieHus/ n30eranus B JalbHEHIIIEH e TeIbHOCTH.

ITo3znaBarenbHbie YY/I:

® AHANTU3UPOBATh, CPABHUBATH, KJIIACCU(DUIIUPOBATH U 00001IaTh (PaKTHI U SBICHHUS;

® BBISIBIIATH IPUYUUHBI U CIEJCTBUS IPOCTHIX SIBICHUN;

® OCYIICCTBIIATh CpPaBHEHHWE, KIACCHU(HUKAIIUIO, CAMOCTOSATEIIBHO BBIOMpAs OCHOBAHHS M
KPUTEPHU TS YKa3aHHBIX JIOTHUECKUX OICPAIIHIA;

® CTPOUTH JIOTHYECKOE paCCYXJCHHE, BKIIOYAIONIEe YCTAHOBJICHHE MPUYUHHO-
CIIEJICTBEHHBIX CBS3EH;

® CO3/1aBaTh CXEMAaTUYECKHE MOJIEH C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPHUCTUK
00BEKTa;

® COCTABJISITh T€3WCHI, PA3JTUYHBIC BHJIBI TUIAHOB (ITPOCTHIX, CIIOKHBIX U T.I1.);

¢ mpeoOpa3oBbIBaTh HH(OPMAIIHIO U3 OJHOTO BUJA B APYroi (TaOIUIly B TEKCT U TIP.);



® OIpEeneNsiTh BO3MOXHBIE HMCTOYHHKH HEOOXOJUMBIX CBEICHHUN, MPOU3BOIUTH IOHCK
uH(pOpMallii, aHAJTU3UPOBAThH U OLIEHUBATH €€ I0CTOBEPHOCTb.
KommyHukarusubie YY/:
e co0Jr0/1aeT HOPMBI TyOJTMYHON peYH U PErjaMeHT B MOHOJIOTE U IUCKYCCUH;
® [0JIb3YeTCsl aJeKBaTHBIMM PEUYEBBIMU KJIHMILE B MOHOJIOre (IMIyOJUYHOM BBICTYIUICHHH),
yanore, JMCKYCCHM. aJIeKBaTHBIMH pEUEBHIMHM KJIMIIE B MOHOJOre (ImyOJIMYHOM
BBICTYIUICHUH ), TUAJIOTe, TUCKYCCUU;
¢ popMyTUpyeT COOCTBEHHOE MHEHHE U TTO3UINIO, APTYMEHTUPYET HX;
® KOOPJAMHUPYET CBOK MO3ULMIO C MO3ULUSAMU NapTHEPOB B COTPYAHMUYECTBE IpU
BBIPaOOTKE 0OIIIETO;
® YCTaHABJIMBAET U CPABHUBAET pa3HbIE TOUKU 3PEHUS, NIPEXK/IE YEM [IPUHUMATh PELIECHUS U
JienaTh BeIOOD;
® CIIOPUT U OTCTAUBAET CBOIO MO3ULIMIO HE BPaKJICOHBIM JIJIsl OMIIOHEHTOB 00pa3oMm;
® OCYIIECTBIISIET B3aUMHBIH KOHTPOJIb M OKa3blBaeT B COTPYJHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb;
® OpraHM30BBIBACT U IUIAHUPYET y4eOHOE COTPYJHUYECTBO C YUUTENIEM M CBEPCTHUKAMU;
OTIpEeNeNATh 1eNU U QYHKIUN yYaCTHUKOB, CITIOCOOBI B3aUMOICHCTBUS; TUIAHUPOBATH 00IITHE
CIIOCOOBI pabOTHI.
[IpenmetHbie
BbINYCKHUK HAYVYHUTCH:
* Ha3bIBaTh XMMHYECKHE JIEMEHThl M XapaKTepU30BaTh MX Ha OCHOBE IIOJIOKEHHUS B
[Tepuoanueckoii cucreme;
* (GopMynHpOBaTh H3YYCHHBIC IOHSATHUS: BEIIECTBO, XMUMHYECKHH DIIEMEHT, aToM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, MPOCTOE U CIOKHOE BEIIECTBO, XUMHUYECKasl PeaKIlus,
BU/Ibl XUMHUYECKHUX PEAKIMN U T. I1.;
* onpenenaTh o GopMysiaM COCTaB HEOPraHUYECKUX M OPraHUYECKHX BEIIECTB, YKa3bIBaTh
BaJIEHTHOCTH aTOMOB XMMHUYECKHX JIEMEHTOB WJIM CTEIIEHU UX OKHUCIICHMUS,;
* Pa3BACHATH HMHQPOpPMAIMIO, KOTOPYIO HECYT XUMHYECKHE 3HakH, (GOpMyIbl U
YpaBHEHUS; * KIACCU(PUIIMPOBATH MPOCTHIE (METAJLIIBI, HEMETAJUIbI, OJIarOpPOIHBIE Ta3bl) U
CIIO)KHBIE BemiecTBa (OMHApHBIE COEAMHEHHWsS, B TOM 4YMCIE€ M OKCHJIbI, a TaKKe
TUAPOKCHUBI — KUCIIOThI, OCHOBaHUS, aM(OTEpHbIE TUAPOKCUIBI U COJIH);
* popmynupoBats [lepuonnueckuit 3aKoH, OOBACHATH CTPYKTYPY M MHPOPMAIIHIO, KOTOPYIO
HeceT Ilepumonnueckass cucrema xumudeckux sineMeHToB JI. M. MenneneeBa, packpbiBaTh
3HaueHue [lepnonnueckoro 3akoHa;
* XapaKTepu30BaThb CTPOCHME BELIECTBA — BHUJAbBl XHMHUYECKUX CBS3€H M THUIIBI
KPUCTAJTIMYECKHUX PELIETOK;
* OIIMCBIBATh CTPOEHUE aTOMOB XUMHUYeCcKuX 37eMeHTOB Ne 1—20 u 26 u oToOpakath ux
C TIOMOIIIBIO CXEM;
* COCTaBJIATH (OPMYJBl OKCHJIOB XMUMHYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIMX WM
TUAPOKCHUIOB;
* 3aMKCHIBaTh CTPYKTYpPHBbIE (POPMYJIBI MOJIEKYJISIPHBIX COEIMHEHUN U (OpMYJIbHBIE
€VHMIIBI MOHHBIX COEAMHEHHUH IO BAJIEHTHOCTH, CTEIEHSIM OKUCICHMS WIM 3apsaam
HOHOB;
* (opMynHpOBaTh OCHOBHBIE 3aKOHBI XMMHHU — IIOCTOSIHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPAaHEHHSI MAacChl BEILIECTB, 3aKOH ABOTaipo;
* (hopMynUpPOBaTh OCHOBHBIE IOJIOKEHUSI aTOMHO-MOJIEKYJSIPHOTO YYEHHS U TEOpPHH
ANEKTPOIUTUYECKON TUCCOLMAINY;
* OIPENENATh IPU3HAKHU, YCIOBHUS NMPOTEKAHUS U NMPEKPAILEHUS XUMUYECKUX PEaKLINi;
* COCTaBJIATh MOJIEKYJIIPHBIE YPaBHEHHS] XHUMHMUYECKHUX peakluil, MOATBEP>KIAOIINX
o0Imue XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB U
OTpaXaIOIIKX CBS3U MEXAY KIacCaMU COEIMHEHU;




* COCTaBJIATh YPAaBHEHHUS PEAKLIUH C y4acTUEM DJICKTPOJIUTOB B MOJEKYISIPHOM U
MOHHOM BUJAX;
* ompeneniATb MO XHUMHUYECKHMM YpPaBHEHHMSM NPUHAMICKHOCTh peakuuid K
OTpeIeIEHHOMY THUITY WU BULY;
* COCTaBJIATH YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C TIOMOIIBIO METOA
3IEKTPOHHOTO OallaHca;
* IPUMEHATh TOHATUS «OKHCICHHE» W «BOCCTAHOBICHHME» Ui XapaKTePHUCTUKU
XUMHYECKHX CBOMCTB BEIECTB;
* OIPEIEIATh C MOMOIIbIO KaYeCTBEHHBIX PEAaKLUi XJIOpUA-, cyab(aT- 1 KapOOHAT-aHUOHBI
Y KaTUOH aMMOHHSI B paCTBOpE;
* OOBSCHATH BIMSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKHUX PEaKIIU;
* XapaKTepu30BaTh IOJIOKEHWE METAIIOB M HemeTauioB B llepmonnyeckoil cucreme
AIIEMEHTOB, CTPOCHHE HMX aTOMOB M KPHUCTAILIOB, 0o0mIMe (U3NYECKHEe M XMMUYECKHE
CBOMCTBA;
* OOBSICHATH MHOTOOOpa3Hue MPOCTHIX BEIIECTB SBICHHEM AJTIOTPOIHMH U YKa3bIBaTh €€
MIPUYMHBI,
* pa3nu4aTh TUAPO-, IIUPO- U DIIEKTPOMETATUTYPTHIO U MILUTIOCTPUPOBATH UX MPUMEPaMHU
MPOMBIIIICHHBIX CITIOCOOOB MOIYYEHUS METAILIOB;
* 1aBaTh oOuIyt0 Xxapakrepuctuky anemenToB I, II, VII A rpynm, a takxe Bomopona,
KHCTIOpOJIa, a30Ta, cepbl, Gocdopa, yriepona, KpeMHHUS U 00pa30BaHHBIX UMHU MPOCTHIX
BEIIECTB M BAXHEUIINX COCIAWHEHHH (CTpOEHHE, HAXOXKJCHHE B MPHUPOJE, MOIydeHHE,
buznyecKkrue 1 XuMUYECKHe CBONCTBA, IPUMEHEHHE);
* OMHCHIBATH KOPPO3UIO METAJUIOB M CLIOCOOBI 3aIIUTHI OT HEE;
* IPOU3BOJUTh XHMHUYECKHUE pacyeThl C HCIOJIB30BAHUEM MOHATHA «MaccoBas HOJs
BEIIECTBA B CMECH», «KOJHYECTBO BEUIECTBA», «MOJSIPHBIA 00BeM» MO (dopMmylIaM H
YpaBHEHUSAM pEaKUUi; ¢ OMHCHIBATh CBOMCTBA M MPAKTUYECKOE 3HAUYCHHUE W3YYCHHBIX
OpPraHMYECKHUX BEUIECTB; * BBHIIOJIHATH OOO3HAYCHHBIE B TPOTPaMME OSKCIIEPHMEHTHI,
pacro3HaBaTh HEOPraHMYECKHUE BEIIECTBA 10 COOTBETCTBYIOIIUM MPU3HAKAM;
* coOmroaTh mpaBuia 0e30macHOil padOThI B XMMHUYECKOM KaOuHeTe (1abopaTtopum).
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCS:
* XapaKTepu30BaTh OCHOBHBIE METOJbl TIO3HAHUS XUMHUYECKMX OOBEKTOB: HaOIIO/CHUE,
U3MEpEeHUe, SKCIEPUMEHT, MOJIETUPOBAHHE.
* PaznuyaTth XumMuueckue 0OOBEKTHI (B CTaTHKE):
— XMMUYECKHE 3JIEMEHTHI U IPOCThIE BEIIECTBA;
— MeTaUIbl U HEMEeTAJUIBl M XapaKTePH30BaTh OTHOCHTEIBHOCTh NPUHAJICKHOCTH
TakuX OOBEKTOB K TOW WIJIM MHOM rpymIe;
— OpraHuvecKkre M HeOPraHNIEeCKHUEe COeTNHEHMS,
— TUJPOKCHU/IBI (KUCIOPOACOIEpIKAIME KUCIOThI, OCHOBaHUS, aM(pOTEpHBIETHIPOKCUbI);
— OKCHJIBI HECOJIE0Opa3yoIIe U cojieoOpasyroiue (KUCIOTHRIE, OCHOBHBIE, aM(POTEpHEIE);
— BaJICHTHOCTb U CTENEHb OKUCIICHHUS;
— CHCTEMaTHYEeCKHE U TPUBHAIbHBIC TEPMUHBI XUMHUECKOW HOMEHKIIATYPHI;
— 3HAaKOBYIO CHCTEMY B XHUMHMHM (3HaKM UM (OpMYJbl, HHAECKCHl U KO3((UIUEHTHI,
CTPYKTYPHBIE M MOJICKYJISIpHBIE (DOPMYJIBI, MOJEKYJISIPHBIE U WOHHBIC YPaBHEHUS PEaKIni,
NOJIHBIE M COKpAIlleHHblE HOHHBIE YpPaBHEHUS pEaKLUUd, TEPMOXHMHYECKHE YpaBHEHUS,
0003HauEHMsI CTETICHN OKHUCIICHUS U 3apsaa HOHA B (OPMYIIe XHMUYECKOTO COSTUHEHHS).
* Paznuuath XumMuueckue 0ObeKTHI (B TUHAMUKE):
— (u3MYEeCcKHe U XUMHUYECKHE CTOPOHBI MTPOIIECCOB PACTBOPEHUS M TUCCOIHAIINY;
— OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U peakui 0OMeHa;
— CXEMBI U YPaBHEHUSI XUMUYECKUX PEAKIIHHA.
* COOTHOCHUTS:!
— DK30TEPMHUYECKUE PEAKIH U PEAKIIUN TOPCHHUS;
— KaTaJIMTHYECKue U (pepMEHTATUBHBIEC PEAKLIUY;




— MeTaJll, OCHOBHBIM OKCHJI, OCHOBAHHUE, COJIb;

— HEeMeTaJlJl, KUCIOTHBIN OKCUJI, KUCIIOTa, COJIb;

— CTPOCHHE aToMa, BHUJ XUMHUYECKOW CBS3HM, THII KPUCTAJUIMYECKOH peIIeTKH |
(du3nyeckre CBONCTBA BELIECTBA;

— HaXOJXKJCHUE 3JIEMEHTOB B IPUPOJIE U IPOMBIIIJICHHBIE CIIOCOOBI UX MOTYYCHHUS;

— HE00X0IMMOCTh XMMHYECKOI'0 MPOU3BOJCTBA M TPEOOBAHUI K OXpaHE OKpYXKarolen
Cpepl;

— HE00X0AUMOCTh NPUMEHEHHS] COBPEMEHHBIX BEILECTB U MAaTEpUAIOB U TPeOOBaHUS K
cOepeKEHUIO 37J0POBbSI.

* BpigBurath U 3KCIEPUMEHTAIBHO IPOBEPATh TMIIOTE3bl O XMMHUYECKHX CBOMCTBaX
BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHS W NPUHAIICKHOCTU K OINpPEIeIEHHOMY
KJ1accy (rpyrrie)

BELIECTB.

* [IporHo3upoBaTh  CIIOCOOHOCTH ~ BELIECTBA  HIPOSBIATH  OKUCIUTEIbHBIE WU

BOCCTAHOBUTEIIbHBIE CBOMCTBA C YYETOM CTEHICHEH OKHCICHHS 3JI€MEHTOB, BXOISIIUX B

€ro cOocTaB, a TaKXKe MPOJYKTOB COOTBETCTBYIOLIMX OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX

peaknuii. * COCTaBIATh ypaBHEHHS PEAKIMA C y4aCTHEM THIIMYHBIX OKHCIUTENCH H

BOCCTaHOBUTEJIEH Ha OCHOBE JIEKTPOHHOIO OajaHca.
* Ompenenars BO3MOXHOCTh IPOTEKAHHUS] XUMHYECKUX peaknmii Ha OCHOBE
JJIEKTPOXMMHUYECKOTO psiJla HaNpsDKeHUH — METayioB, psiia  3JIEKTPOOTPULATEIbHOCTH
HEMETAJLJIOB,

TaOIUIBl PACTBOPHUMOCTH U C YUETOM YCIOBUHM MX MPOBECHHUS.

* [IpoBOINTH pacueTsl MO XUMUYECKUM (POPMYIIaM U YPaBHEHHSIM:

— U151 BBIBOJIa ()OPMYJIbI COEAMHEHUS 110 MACCOBBIM JIOJISIM 3JIEMEHTOB;

— M0 MIPUTOTOBJICHHUIO PACTBOPA C UCIOIB30BAHUEM KPUCTAIIOTHIPATOB;

— [0 HAXOX/IEHUIO JIOJM BBIXOJA MPOJYKTA PEAKLMH 10 OTHOLIECHHIO K TEOPETHUYECKH

BO3MOYKHOMY;;

— C ucnojab3oBaHueM npasuia ['eif-Jlroccaka 00 00BEMHBIX OTHOLIEHUSX Ia30B;

— C HUCHOJIH30BAHUEM MOHITHI «KMOJIbY», MMOJIbY, «IUCIIO ABOTAIPO»;

— M0 TEPMOXUMHUYECKUM YPaBHEHUSM PEAKIIMH.

* [IpoBOIMTE XMMHYECKHH HKCIIEPUMEHT C HEYKOCHHTEIBHBIM COOIIIOJICHHEM TPaBUII
TE€XHUKU 0€30MacCHOCTH:

— TI0 YCTAaHOBJICHHUIO KA4€CTBEHHOT'O M KOJMUYECTBEHHOTO COCTaBa COSINHEHMS,

— IpY BBIIOJIHEHUH UCCIIEI0BATENbCKOTO MPOEKTA;

— B JIOMAITHUX yCIOBUSX.

* Hcnonb3oBaTe NproOpeTeHHBIE KITIOUEBble KOMIETEHIMH Ul BBIMOJIHEHUS MPOEKTOB
U y4eOHO-HCCIIEeI0BAaTEIbCKUX 3aJa4 MO0 M3YYEHHUIO CBOMICTB, CIIOCOOOB MOJYy4YEHUS U
pacrio3HaHMs BEIIECTB.

* OnpenensaTh HMCTOYHWKH  XUMHYECKOW HMH(OpManuu, NpPEACTaBIATh  CHHCOK
UH(POPMALIMOHHBIX PECYpCcOB, B TOM YHCIE€ M Ha HMHOCTPAHHOM S3bIKE, TOTOBHTH
WH(POPMAIMOHHBINA TPOAYKT U IPE3EHTOBATH €TO0.

* OObEKTUBHO OLIEHUBaTh HH(POPMALMIO O BELIECTBAX M XUMHUYECKUX Ipolieccax,
KPUTHYECKH OTHOCHUTHCA K MCEBJOHAY4YHON MH(pOpMaIuy, HET0OpOCOBECTHON peKyiaMme B
CpeCcTBax MaccoBOM MH(opMaIuy.

* Co3raBaTh MOJICNIM M CXEMBI [T PEeIIeHHs yI9eOHBIX M MO3HABATEIBHBIX 33/1a4.

2.Conepxanue y4eGHOIo npeamMera
8 knacc
Beenenue
[Ipeamer xuMuu. MeTobl MO3HAHUA B XUMMH: HaOIIOJEHHE, SKCIEPHMEHT, MOJEIUPOBAHHE.
VICTOYHMKH XHMHMYECKOH HMH(OPMAlMU, €€ TIOJyYeHHe, aHalu3 M MPEJICTABICHHE €ro



pe3ynbraToB. [oHSATHE O XMMHUYECKOM 3JIeMeHTe M (popMax ero CymieCTBOBAHHS: CBOOOIHBIX
aTomax, IMPOCTBIX M CIOXHBIX BeniecTBax. [IpeBpamieHuss BemecTB. OTiIMYME XUMHUYECKHX
peakuuii oT HpU3NYEeCKUX sBICHUN. POllb XMMHUK B )KU3HM YesioBeka. XeMouius 1 XxeMopoOous.
Kparkue cBeneHMs W3 MCTOPUM BO3HMKHOBEHHUS M Pa3BUTUS XUMHUH. POJIb OTEUECTBEHHBIX
YUYEHBIX B CTAHOBJICHUU XMMUYECKOil Haykun — paboTsl M. B. JlomonocoBa, A.M. bytnepoga, .
N. MenneneeBa. XuMHU4eCKasi CAMBOJIMKA. 3HAKA XUMUYECKUX AJIEMEHTOB M ITPOUCXOXKIACHUE UX
Ha3BaHuil. Xumudeckue Gopmyinbl. MHIEKch U kodhdunmeHTsl. OTHOCHTEIBHBIC aTOMHAS H
MoOJIeKyJisipHass Macchl. [IpoBeneHne pacueToB MacCOBOM JOJAM XHMHYECKOTO 3JIEMEHTa B
BEIIECTBE Ha OCHOBE ero ¢opmyisl. [lepuonnueckas cucrema Xxumuueckux snementoB [[. U.
MenneneeBa, ee CTpyKTypa: Maible M OOJbIIME MEPUOAbl, TPYNIbl U MOATPYMIHL.
[lepuomuueckasi cucteMa Kak CIHpPaBOYHOE MOCOOME Ui TOJTYYEHHUS CBEACHHH O XMMHUYECKHUX
3JIEMEHTaX.

JemoncTpanuu. 1. Moaenu pa3inyHbIX NPOCTHIX U CJIOKHBIX BELECTB.

2. Komtekuusi CTEKISSHHOW XUMHUYECKON mocyibl. 3. KoJuiekius MaTepruanoB U U3EJIUA U3 HUX
Ha OCHOBE amoMuHus. 4. B3aumopeiictBue MpaMopa ¢ KUCIOTOW M IOMYTHEHHE M3BECTKOBOM
BOJIBI.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI Kak (popMa CyIIECTBOBAHUS XUMHUYECKUX 3JIeMeHTOB. OCHOBHbBIE CBEICHUS O CTPOCHUU
aTomoB. JloKa3zaTenbCcTBa CIOKHOCTH cTpoeHus aromoB. Ombitel Pesepdopna. [lnaneraphas
MO/IeJIb CTPOCHUS aTOMA.

CocTtaB aTOMHBIX fi€p: NMPOTOHBI, HEUTPOHBI. OTHOCUTENBHAs aTOMHas Macca. B3auMocBsisb
MOHSATUHN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASL AaTOMHAsI Maccay.

M3MeHeHne yncia NpOTOHOB B siIpe aToMa — 00pa30BaHKUE HOBBIX XUMUYECKUX JIEMEHTOB.
H3meHeHue uncia HEHTPOHOB B siApe aTtoma — oOpa3oBaHue wu30TONOB. COBpeMEHHOE
OTpeIeTICHUE TIOHATUS «XUMHUYECKUN deMeHT». M30TOmbl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XUMUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHHE JJIEKTPOHHBIX YPOBHEH AaTOMOB XHMHUYECKHX OJEMEHTOB MaJlbIX
nepuo1oB. [loHsTHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cucrema xumudeckux snemeHToB J[. M. MennaeneeBa u CTpoeHHE aTOMOB —
buznYeCKuit CMBICH MOPSIIKOBOTO HOMEpa dJIEMEHTa, HoMepa TPYIIIbI, HOMEpa MepHoa.
W3MeHeHne uyuclia SJIEKTPOHOB Ha BHEIIHEM JJEKTPOHHOM YPOBHE aroMa XHWMHUYECKOTrO
arieMeHTa — 00pa30oBaHHUe MOJOKUTENbHBIX U OTPUIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aToOMaMU METaJUIOB M HeMeTauioB. [[puYnHbBl U3MEHEHHS] METAUTMYECKUX U HEMETANTUYECKUX
CBOICTB B mepuojax u rpymmax. O0pa3oBaHue OMHApHBIX coeAuHeHwid. [loHATHEe 00 HMOHHOIA
cBs3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

BzaunmopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MEXIy c000i — o0pa3oBaHHe ABYXaTOMHBIX
MOJIEKYJI TIPOCTHIX BemiecTB. KoBalieHTHasl HEMOJspHAs XUMHYECKash CBsI3b. DJIEKTPOHHBIE U
CTPYKTypHBIe QopMynbl. BzaumoneiicTBue aTOMOB HEMETAIIIOB MEXKAY c000i — oOpazoBaHue
OMHApHBIX COCAMHEHUN HEMETAIJIOB. DJIEKTPOOTPULIATEIbHOCTh. KOoBanleHTHas MosipHas CBSI3b.
[TonsiTHe O BaJICHTHOCTHU KaK CBOMCTBE aTOMOB 00pa30BbIBATh KOBAJICHTHHIE XUMHUUECKHE CBSI3U.
Cocrapnenue GopMys OMHAPHBIX COEAMHEHUN 10 BajeHTHOCTH. HaxoxkaeHne BaJICHTHOCTHU IO
dbopMyne OMHAPHOTO COETMHEHUS.

B3aumopeiicTBre aTOMOB METAIOB MEXKTy CO00I — 00pa3zoBaHNE METAUNIMUECKUX KPUCTAJIIOB.
[ToHATHE O METATUIMYECKON CBS3H.

JemoncTpauuu. Mozienn aToMOB  XMMHUYECKMX 3JeMeHTOB. Ilepuoanueckas cucrema
xumudecknx snemeHToB J[. U. MenneneeBa (paznuunbie (opmbl). M3roromienue mojenei
MOJIEKYJl OMHapHBIX coequHeHui. M3roroBieHne Moneny, WUIIOCTPUPYIOIIEH CBOICTBa
METaJUIMYECKON CBSI3U.

IpakTuyeckne padornl 1. IlpaBuna TexHuUKM O€30mMacHOCTH TMpU PAbOTE B XUMHUYECKOM
kabunete. [lpuembl oOpamieHuss ¢ 7ab6OPaTOpPHBIM O0OpPYJOBaHHMEM U HarpeBaTEIbHBIMU
npubopamu.

KontpoabHnas padora 1 no teme: « ATOMbI XUMHUYECKUX 3JIEMEHTOB)



Tema 2 IIpocThlie BemecTBa

[Tonoxenne MeTamioB 1 HeMeTauIoB B [leproanueckoi cucteMe XMMUYECKHX JJIEMEHTOB

. N.MenneneeBa. Baxxueiiive npocThie BEMIECTBA — METaUIbI (KeJIe30, AIFOMUHUMN, KAJIbIIUM,
MarHui, HaTpuid, kKanmid). OOmmue Qu3nuecKkre CBOWCTBA METALIOB. BakHeliue mpocThie
BEIIECTBa-HEMETAIUIbI, 00pa30BaHHBIE aTOMaMU KUCJIOPOJa, BOIOpPOAa, a30Ta, cepsl, (Gocdopa,
yraepojaa. MoJekyIbl IpOCThIX BEIIECTB-HEMETAIIOB — BOAOPOJa, KUCIOPOa,

azoTa, rajgoreHoB. OTHOcuTeNbHAsg MoJeKyJspHass Macca. CriocOOHOCTh aTOMOB XMMHMUYECKHUX
3JIEMEHTOB K 00pa30BaHUIO HECKOJBKUX MPOCTBHIX BEUIECTB — aJUIOTPOIUSA. AJUIOTPOIHBIE
MogudHUKau Kuciopona, ¢ocdopa, onoBa. MeTalanMuecKue W HEMETAJIHMYECKHE CBOWMCTBA
MPOCTHIX BemecTB. OTHOCUTENBHOCTh 3TOrO OHATHUS.

Uucno Asoragpo. KommuectBo BemectBa. Monb. MonsipHass Macca. MousipHbIii  00beM
ra3oo0pa3Hbix BemiecTB. KpaTHble eIUHUIBI H3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOIIb U
KWJIOMOJIb, MIWUIAMOJISIPHAsE W KWIOMOJISIPHAsE MAacChl BEHIECTBA, MWUIUMOJISIDHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacuetsI ¢ ucnosib30BaHUEM MOHSATUN «KOJIMUYECTBO BELIECTBA», «KMOJISIPHAS MACCay, «MOJISIPHBIN
00BEM Ta3oBy», «UUCI0 ABOTaIPO».

JemoncTpanuu. O3HaKoMJIEHUE € KoJUleKiuell MeTtaiioB. O3HAaKOMJIEHME C KOJUIEKLHEN
HEMETAJUIOB.

KonTpoubnas padora 2 o treme: « [Ipocteie BemecTBa»

Tema 3. CoennHeHHSI XHMHYECKHX JIEMEHTOB

Crenenpb okucieHusi. CpaBHEHHE CTENIEHU OKHUCIEHUS U BajleHTHOCTU. OmpeneneHue CTeneHu
OKHCJICHHS OJJIEMEHTOB B OuHapHbIXx coeauHeHusx. CocraBineHue ¢opmMyn OMHAPHBIX
COeIUHEHNH, OOIIMH crtoco0 UX Ha3BaHUM.

bunapHble coelMHEHUsS METaVIOB U HEMETa/UIOB: OKCHU[BL, XJIOPHAbI, CYyIbGUABI U TIp.
CocraBnenue ux Gopmysn. buHapHble coelMHEHUS HEMETAJUIOB: OKCHUJbI, JIETy4YH€e BOJAOPOIHbIE
COCIMHEHUS, MX COCTaB M Ha3BaHud. [IpencraBuTenu OKCHIIOB: BOJAA, YIJEKUCIBIA ras,
HerameHas: u3BecThb. [lpencraBureny JeTydMX BOJOPOAHBIX COEIMHEHUMN: XJIOPOBOJAOPOJ U
aMMHUaK.

OcHoBaHHUs, UX COCTaB W Ha3BaHusi. PacTBopuMocTh OcHOBaHumii B Boje. [IpeacraBurenu
HIeNouei: THAPOKCUABI HATpus, Kaiuus U Kanblus. [loHsTHe 00 MHAMKATOpaX W KauyeCTBEHHBIX
peakuusx.

Kucnotsl, ux cocraB u HazBanus. Knaccudukarmus kucnot. [IpencraButenu KUCIOT: cepHas,
consiHas, as3orHas. IloHsTme o mkane kucioTHocTy (mkana pH). M3meHeHwe okpacku
WHJIUKATOPOB.

Conu Kak MpoU3BOJHBIE KUCIOT U OCHOBaHMI, X COCTaB W Ha3BaHUA. PacTBOpUMOCTH cojeil B
Boze. [IpencraBuTenu coneit: xmopua HaTpHs, kKapOoHaT U Gocdar KampIusl.

AMop(dHbIE U KPUCTANINYECKUE BEILIECTBA.

MexMmoneKkynsspHble B3aUMOIEUCTBUS. THIIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT TUIOB KPUCTAIUTMUECKUX PELIETOK.

UYuctele BemecTBa U cMecu. [IpuMepsl KUIKUX, TBEPIBIX M ra3000pa3Hbix cMmeceil. CBoiCTBa
YUCTHIX BemecTB M cMmeced. Mx coctaB. MaccoBas u oObeMHas 1O KOMIIOHEHTa CMECH.
PacueTsl, cBsI3aHHbBIE C MCIIOJIB30BAHUEM MTOHATHUS «IOMS».

JemoncTpanuu. OOpa3ipl OKCHIOB, KUCIOT, OCHOBaHUN U cojiell. Mojenn KpUCTallTM4eCKUX
peIIeToK XJIoOpuaa HaTpwusl, anMmasa, okcuaa yrieposaa (IV). KucnoTHo-1enodnsie HHIUKATOPHI,
W3MEHEHUE MX OKPACKH B Pa3IMUHBIX cpefiax. YHUBEPCAIbHBIN HWHIAUKATOP W U3MEHEHHE €ro
OKpacku B paznnuHbixX cpenax. [lkama pH.

JlaboparopHbie onbIThl. O3HakomiIeHHME €O cBoiicTBamMu ammuaka. Omnpenenenne pH
pacTBOPOB KHUCIIOTHI, IIenoun U Bonbl. OmnpeneneHue pH nuMOHHOTO M sIOJOYHOTO COKOB Ha
cpese miogaoB. O3HAKOMIIEHUE C KOJUIEKIHUEN coJieil.O3HaKOMIIEHUE C KOJUIEKIIMEN BEIIECTB C
pa3HbBIM THUIIOM KPUCTANIMYECKOW pemeTkud. M3rotoBneHne Mojeneil KpUCTaNIMYECKUX
pemerok. O3HaKoOMIIEHHE ¢ 00pa31loM TOPHOI MOPOIBI.



IIpakTyeckue padorel 2. [IpurorosiieHue pacTBopa caxapa M pacdeT €ro MacCoBOH JOJH B
pacTBope

Tema 4. U3meHeHusl, NPOUCXOAsIIIME C BelleCTBAMHU

[TonsiTve sABJIEHUH, CBSI3aHHBIX C U3MEHEHUAMH, IPOUCXOIAIINMH C BEILIECTBOM.

SIBneHusI, CBSI3aHHbBIE C U3MEHEHUEM KPUCTAJUIMUECKOIO CTPOEHUS BELIECTBA IPHU MOCTOSIHHOM
ero cocraBe, — (¢uszndeckue spieHus. duznueckue SBIEHUS B XUMHUM: JAUCTUIUIALMS,
KPHUCTAJTU3AIMs], BEIITAPHUBAHNE M BO3TOHKA BEIECTB, (PMIBTPOBAHUE U IICHTPU(YTUPOBAHHE.
SIBneHus1, CBA3aHHBIE C U3MEHEHHUEM COCTaBa BEILECTBA, — XUMHUYECKUE peakuuu. lIpusHaku u
YCIIOBUS IPOTEKAHUS XMMUUECKUX PEeaKLUil. Briaenenue TemioTsl U cBeTa — peakLuy TOPEHMUSL.
[TonsiTHE 00 9K30 - U SHIOTEPMUYECKUX PEAKIIHIX.

3aKOH COXpaHEHHsS MacChl BEIIECTB. XHUMHUYECKHE YypaBHEHUS. 3HAUYEHHUE MHJEKCOB U
k03 Puuuento. CocraBieHUe ypaBHEHUH XUMUYECKUX PEaKIi.

Pacuetsl o xumMuueckuM ypaBHeHUAM. Perienne 3a1a4 Ha HaX0XAEHUE KOJIMYECTBA, MacChl WIN
o0beMa NPOAYKTa PeaKIMK 10 KOJIMYECTBY, Macce WM 00beMy HCXOHOIO BelecTBa. Pacuersl ¢
MCIIOJIb30BAaHUEM IIOHSTHS «JOJs», KOrJa HCXOJHOE BEUIECTBO JAHO B BHJE pacTBOpa C
3aJJaHHOM MAacCOBOM JIOJIEH PAacTBOPEHHOIO BEIECTBA WM COLCPKUT OIPEACICHHYIO JIOJIIO
IIpUMECEH.

Peakuun pasznoxenus. [IpencraBieHue O CKOpPOCTHM XHMMHYECKMX peakuui. Kartanmusatopsl.
®epmenThl. Peaknuu coennnenus. Karanutuueckue 1 HeKaTaIUTUYECKUE PEaKUU, oOpaTUMbIe
U HeoOpaTuMble peakiuy. Peakiuu 3amenieHus. P akTHBHOCTH METAJUIOB, €r0 UCIOJIb30BaHUE
JUIsL TIPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUSI PEAKLUA MEXAYy METaUlaMH U KHCIOTAMH,
peakuuil BBITECHEHUS OJHUX METAJJIOB U3 PACTBOPOB MX COJIEH IPYrMMM MeTaulaMu. Peaknuun
oOMeHa. Peaknuum HeiTpanuszanuu. YcioBUs NMPOTEKAaHUs peakluil oOMEHa B pacTBOpax [0
KOHIIA.

TuIbl XUMUYECKUX PEAKIUH Ha IIpUMEPE CBOMCTB BOJAbL. Peaknus pas3iioKeHUs — IIEKTPOIU3
BOoAbl. Peakuuy coenquHeHNs — B3aMMOJCHCTBHE BOJBI C OKCHJAMU METAJNIOB U HEMETAJUIOB.
VYcnoBue B3auMOJICHCTBUSL OKCUIOB METAJUIOB U HEMETAJNIOB ¢ BOAOU. [IoHATHE «THIAPOKCUIBIY.
Peakiuu 3amMerieHus — B3aUMOJAEWCTBUE BOJABI ¢ MeTaliaMu. Peakuuu oOMeHa — THIpou3
BEILECTB.

JNemoncrpanuu. [Ipumepsl ¢usnyeckux sBICHUN: a) IIaBlieHHE MapauHa; B) PacTBOPEHHE
OKpallleHHBIX coJiel; T') Au(Py3ust AYMMCTHIX BEIIECTB C TOPAIICH JTaMIIOYKH HaKaJlUBaHUS.
[TpuMepbl XMMHUYECKHUX SIBJICHUN: a) ropeHHe Maruus, ¢gocdopa; 6) B3aUMOAECHCTBUE COISHON
KHUCJIOTBI C MpaMOpOM MM MejoM; B) moiydeHue rugapokcuga meau (II); r) pacrBopenue
NOJY4eHHOT0 THUAPOKCHJIA B KHCIOTax; 1) B3aumojeiictBue okcupa meau (II) ¢ cepnoit
KHCJIOTOM TIpU HAarpeBaHHUU; €) pa3lokKeHHe I[epMaHraHara Kajlus; 3) B3aUMOJEHCTBHE
pa30aBIEHHBIX KUCIOT C METAJJIAMH.

IIpakTuyeckue padorsl 3. [IpU3HaKU XUMHUECKUX PEAKIINH.

KonTpoubnas padora 3 no teme: «M3MeHEHMsI, TPOUCXOJAIINE C BELIECTBAMM

Tema S. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB

PactBopenune kak ¢usnko-xumudeckuil mporecc. I[loHaTtue o ruaparax M KpUCTALIOTHIpaTax.
PactBopumocTs. KpuBble pacTBOpUMOCTH KaK MOJENb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJIBIX
BEUIECTB OT TeMIeparypbl. HachllieHHBIE, HEHACBIIICHHBIE W IEPECHIIICHHBIE PACTBOPSI.
3HaveHHE pacTBOPOB JIJIsl IPUPOJIBI M CEITbCKOTO XO3SMCTRA.

[TonsiTHe 00 SMEKTPOIMTUUECKON TUCCOIUAlUU. DIEKTPOIUTHl U HEINEKTPOIUTHI. MexaHu3M
JUCCOLMAIMI 3JEKTPOJIUTOB C PA3IUYHBIM XapakTepoM cBsi3U. CTemneHb 3JIEKTPOIUTHYECKON
nucconanui. CUIIbHBIE U Cl1a0ble 2JEKTPOIUTHI.

OcCHOBHbBIE TOJOXEHUSI TEOPUU DIIEKTPOJUTHUECKON nuccounanvu. HoHHBIE ypaBHEHHS
peakuuii. Peakuuu oOMeHa, uayiye 10 KOHIIA.

Knaccugukanys noHOB U X CBOICTBa.

Kucnotsl, ux xnaccudpukanms. Jluccommanus KHCIOT M HMX CBOMCTBAa B CBET€ TEOPUHU
AIIEKTPOJINTUYECKONW  JUccolManuu. MOoNeKynsipHble ¥ HWOHHbIE YpPaBHEHUS pEeaKLUi.
B3aumoneiicTBue KUCIOT C MeTallaMU. OJEKTPOXMMHUYECKUH psAJl HaNpsKEHUH METaJuIoB.



BzanmogelicTBre KMCIOT ¢ OKCHIAaMH METaJUIOB. B3ammojeiicTBHEe KUCIOT ¢ OCHOBAHUSMH —
peakuus HeWTpanu3anuu. BzammopmeidcTBue KUCIOT ¢ comsiMd. Mcmonb3oBaHWE TaOJMIIBI
PacTBOPUMOCTH JIJISI XAPAKTEPUCTUKU XUMHUUECKUX CBOWCTB KHCIIOT.

OcHoBaHus, ux kinaccudukanusa. Jluccommamnusi OCHOBaHMH M HMX CBOWCTBA B CBETE TEOPUHU
ANEKTPOJIUTUYECKON auccouuanuu. B3anmoneicTBue OCHOBaHMM ¢ consiMu. lcronp3oBaHue
TaONMMIBI  PACTBOPUMOCTH  JUISI  XApPAKTEPUCTUKH  XHUMHYECKHX CBOHCTB  OCHOBAaHHM.
BzauMmoeiicTBue mienodei ¢ OKCUaaMH HEMETAJIIOB.

Conu, ¥UX AUCCOIMALMS M CBOMCTBA B CBETE€ TEOPUU DJIEKTPOJIUTUYECKON IHCCOIMAIIUH.
B3aumoneiicTBue conei ¢ MeramiaMu, OCOOCHHOCTH ITHX peakuuid. B3ammoneiicTBue comeit ¢
coyisimu. Mcnonb3oBaHue TaONHITI pACTBOPUMOCTH JIJISI XapAKTEPUCTUKH XMMHYECKUX CBOMCTB
CoJIeii.

O06o01enne cBeleHni 00 OKCUAaX, X KilacCU(pUKAIIUU U CBOMCTBaX.

I'enernueckue paapl MeTala M HEMETaUla. ['@HeTHYeckas CBiI3b MEKIY KiaccaMu
HEOPraHWYECKUX BELIECTB.

OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

OrnpezenieHne CTeneHerd OKHMCICHHsI IS AJIEMEHTOB, 00pa3yIoNIUX BEIIeCTBa Pa3HbIX KIIACCOB.
Peakiiuun woHHOrO OOMEHa M OKHUCIUTEIHHO-BOCCTAHOBHUTENbHBIE peakiuu. OKHCIUTENb U
BOCCTAHOBUTEJb, OKHCIEHHE W BOcCcTaHOBiIeHHE. (COCTaBlICHHE YpaBHEHUM OKHUCIMTEIBbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIIUH METOJOM DJICKTPOHHOTO OaJlaHca.

CBolicTBa NPOCTHIX BEHIECTB — METAUIOB U HEMETAIJIOB, KHCJIOT M COJIE B CBETE
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHM.

JemoHncTpanuu. BzaumoseiicTBue pacTBOpOB XJIopua HaTpus U HUTpara cepedpa. [lomyuenue
HEpPAaCTBOPUMOTr0O THAPOKCUJA U B3aUMOJICUCTBUE €ro ¢ KUCIOTaMHU. B3auMoaencTBue KUCoT ¢
OCHOBaHMSIMHU. B3anmojeicTBUe KHCIOT C OKCHIAMHU METaJUIOB. B3amMojelcTBHE KHCIIOT C
MeTalulaMH. B3auMoAeHCTBHE KHCIOT C COIsIMHU. B3amMoOaeHcTBHE INENOYEeH C KHCIOTaMH.
BzanmogeiicTBre IIenoded ¢ OKCHIAMHU HeMeTaluloB. B3amMopaelcTBUe IeJIoUedl C COJISIMH.
[TonydyeHre W CBOMCTBA HEPACTBOPHMMBIX OCHOBaHWH. B3ammojeiicTBHE OCHOBHBIX OKCHIIOB C
KHcaoTaMu. BsaumMmopelicTBHe OCHOBHBIX OKCHIOB C BOJOW. B3anMomelcTBHE KHCIOTHBIX
OKCHOB C IICIIOYaMH.

IIpakTuyeckne padorbl 4. VYCIOBHS TEYEHUS XUMUYECKHX pEAKIMI MEXIy pacTBOpaMu
ANEKTPOJIUTOB 10 KOHIIA.

5. PelieHue skciepUMEHTANIbHBIX 3aa4.

HUTorosasi KOHTpoOJILHAsSI padoTa 3a Kypc XumMum 8 kiacca

9 kjacc

Tema 1. BBemenue. OOmasi XapakTepHUCTHKA XMMHUYECKHX 3JEMEHTOB M XMMHYECKHX
peakuuil.

Iepuoauveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3viementoB JI. H.
MenaeneeBa

XapakTepucTHKa HJIEMEHTA M0 €ro NOJIOKEeHHI0 B lleproguyeckoil cHCTEME XUMHUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolcTBa OKCUIOB, KUCIOT, OCHOBAHHI U COJIEH B CBETE€ TEOPUHU
ANEKTPOJIUTUYECKON JUCCOIMALINHI U OKUCIICHHUS -BOCCTAHOBJICHUS.

[TonsiTe o mepexoAHbIX »dIeMeHTaXx. AMMOTepHOCTh. [ eHeTHUecKkuil psa MEepPexXOaHOTO
3JIEMCHTA.

Ilepuoanueckuii 3akoH u [lepronnueckas cucrema xumuueckux 3neMeHToB . . Menaeneesa.
XuMH4ecKasi OpraHu3anusl KUBOW W HEKUBOW NMPUPOJBI. XUMUYECKHM COCTaB sIpa, MaHTUH U
36MHOM KOpbl. XUMHYECKHE DJJIEMEHThl B KJIETKAaX JKUBbIX OpraHu3sMoB. Makpo- u
MHKPOIJIEMEHTHI.

O0o01IeHne CBEICHUN O XMMHUYECKHUX peakiusax. Kimaccudukaius XUMHYECKUX PEaKIuil 1o
pPa3IMYHBIM TPU3HAKAM: «JUCJIO W COCTaB PEArupyIoIUX W O00pa3yroIIuXcs BEIIECTBY,
«rermnoBor  dPQexT», «HampaBlIEHUE», «U3MEHEHHE CTENEeHEeH OKHCIEHUS DJEMEHTOB,
00pa3yromux pearupyrommue BemecTBay, «paza», «Mcroib30BaHuEe KaTanmzaTopay. [loHstue o



CKOpPOCTH XHMMHUYECKOW peakuuu. (DaxkTophl, BIHAIONIME HA CKOPOCTh XUMHUYECKHUX PEaKLIMM.
KaranuzaTtops! u katanu3. MTHrHOUTOPBI. AHTHOKCHUIAHTHI.

JNemoncrpanuu. Pazmuunsie ¢popmbl Tabmauusl . U.MengeneeBa. Monenn aToMOB 3JIEMEHTOB
1—ro0 nepuonoB. Mojenb CTpoeHHs] 3€MHOro Iapa (MomepeyHbld pas3pes3). 3aBUCUMOCTh
CKOPOCTH XMMHYECKOW PEAKIMU OT MPUPOJIBI PEarupyronIux BEHIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOH pEeaKuu OT KOHIEHTPAIMM pPEarupyroliuX BElIEeCTB. 3aBUCHUMOCTh CKOPOCTHU
XUMUYECKOM PEaKUUU OT IUIOIIAJId COMPUKOCHOBEHHUS PEATUPYIOIIMX BEUIECTB («KHUISLIUN
CIIOM»).

Jladoparopubie onbIThl 1. [lomydyenne rugpokcuia 1MHKA U HUCCIEAOBAaHUE €r0 CBOMCTB. 2.
MonenupoBanue mnoctpoeHuss Ilepuonuyeckoid cuCTeMbl XHMHUYECKUX dieMeHToB /[l
N.Menneneena

JAnarnocTuyeckasi KOHTPOJIbHasi padora

Tema 2. MeTa/iibl

[Tonoxxenue meramnoB B [lepuoanueckoil cucteMe xumuueckux anemeHtoB J. 1. Menpaeneena.
Meramnueckasi KpUCTANIMYECKash pEIIeTKa W MeTajulMdeckass XuMuuyeckas cBsi3b. OOiue
¢usznveckue cBoricTBa MeTayuioB. CIUTaBbl, MX CBOWCTBA M 3HAYCHHE. XMUMHUYECKHE CBOMCTBA
METaJVIOB KaK BOCCTAHOBHTEJICH, & TAK)KE€ B CBETE MX IOJIOKEHHUS B AJICKTPOXUMHUYECKOM PAY
HANPSDKEHUN METaJUIoB.

Koppo3us meramioB u crmocoObl 00psObI ¢ Hel. Mertawiel B npupoze. Oomme crnocoObl Ux

HOJTYYCHHS.
O6mas XxapaKTepHCTHKA IIeJOYHBIX MeTaIoB. Metamisl B npupoje. O0mue crocodbl ux
noixyuenus. Crpoenue aromoB. lllenounsie MeTaquibl — MpOCThIe BemlecTBa. BaxHeiume

COCIMHEHUS MICNIOYHBIX METaNIOB —OKCH[BI, THIPOKCUABI M CONMU (XJIOpUIBI, KapOOHATHI,
cynb(haTel, HUTPaThl), MX CBOWCTBA W MPUMEHEHHE B HApOAHOM xo3siicTBe. KanuitHbie
ya00peHusl.

O0masi xapakTepucTHKA 3JeMeHTOB rJaBHoOM moarpynmbl Il rpynnel. CTpoeHune aTtoMoB.
[[{eroyHO3eMENBHBIE  METAJUIBI  —  IPOCTBIE  BEIIECTBA.  BaxHeWmume  COeAVMHEHUs
[IEIOYHO3EMENbHBIX METaNIOB — OKCHJIbI, THAPOKCUABI M CONH (XJIOpUIbI, KapOOHATHI,
HUTPATHI, cyabdaTsl, pocdarsl), NX CBOWCTBA U IPUMEHEHHE B HAPOTHOM XO3SHCTBE.
Amomunuii. CTpoeHue atoma, (QU3NYECKHE M XHUMHUYECKHE CBOWCTBAa MPOCTOTO BEIIECTBA.
CoenuHeHus aTlOMUHHUS — OKCHUJ M TUIAPOKCHJ, UX aM(pOTEepHBIN XapakTep. Baxueime conu
amtoMuHus. [I[puMeHeHne amoOMUHUS U €r0 COeTMHEHUI.

Kenae3zo. Ctpoenue aroma, (uU3MUECKHME M XUMHUYECKHE CBOICTBAa MPOCTOrO BEIIECTBA.
I'enetnueckue psael Fe2+ u Fe3+. Baxueiimme conum xene3a. 3HAUEHUE »Kejle3a M €ro
COEMHEHUH ISl IPUPOJIbI 1 HAPOJIHOTO XO35KCTBA.

Jemoncrpanuu. OOpa3ipl MIETOYHBIX U MIEJIOYHO3EMENbHBIX MeTauioB. OOpaslbl CIUIaBOB.
B3anmopeiicTBre pacTBOPOB KUCIOT M COJIel ¢ MeTaiuiaMy. [lomydeHne ruipokcuia amoMUHUS
U HUCCIENOBAaHHWE €ro CBOMCTB. B3amMonencTBue Kene3a C COJNSHOW KHUcioTou. llomyuenwue
ruapokcuaos xenesa (I1) u (II) u usyuenue ux cBoMcCTB.

IIpakTnyeckne padorsl. 1. OcymiecTBieHHE LENOYKHM XUMHUYECKMX IPEBpalleHuH. 2.
[Toryuenue u cBoiicTBa coenMHEHUN MeTayuioB. 3. PeleHue sKcrepUMEHTANbHBIX 3a]ad Ha
pacno3HaBaHUE U MOJYyYEHUE COEAMHEHUN METAIIOB.

KonTtpoubnas padora Nel no teme : MeTtauibn»

Tema 3. Hemertasibl

OOmiass xapakTepucTUKa HEMETAJJIOB: MoyiokeHue B Ilepuoanueckoil cuctemMe XMMHUYECKUX
anemenToB 1. U.Menneneena,

OCOOEHHOCTH CTPOEHHS aTOMOB, 3JIEKTPOOTpULIATENbHOCTH (D0) Kak Mepa «HEeMEeTAITTNYHOCTH,
pan O0. Kpucramimdyeckoe CTpOCHHE HEMETAUIOB — IPOCTBIX BEIIECTB. AJUIOTPONMSL.
®usnyeckue CBOMCTBAa HeMETaIOB. OTHOCUTENBHOCTD MOHATHN «METAD) U «HEMETAILII».
Boxopoa. [lonoxenue Bogopona B Ilepuoanueckon cucreme XuUMUYeCcKuX 3iiemeHToB /I, .
MenneneeBa. CTpoeHue aToma U MOJEKYJbl. DU3NYECKUE U XMMHUYECKHE CBOMCTBA BOJIOPOJA,
€ro MOJyYeHUE U IPUMEHEHHUE.
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Bopa. Ctpoenue mosekynbl. Bopoponnas xumudeckas cBsizb. PU3MUECKHE CBOWCTBA BOJBIL.
AHoManuu cBoWcTB BoAbl. ['mapodunsHbie U rTUAPO()OOHBIC BEIIECTBA. XUMHUYECKHE CBONMCTBA
Bonbl. KpyroBopor Boxabl B mpupone. Bomooumctka. Aspamust Boapl. BoiTOoBbIE (DUIBTPHL
MuHepanbHble BOJbI. ucTuimmpoBanHas BoJa, €€ NOJy4Y€HHE U IPUMEHEHHUE.

O0mas xapaktepucTuka rajnoreHoB. CtpoeHue aromoB. IIpocTbie BeliecTBa U OCHOBHBIE
COEIMHEHUS TaJoreHoB, WX cBoiicTBa. KpaTkue cBemenus o xiope, Opome, ¢rope u moje.
[IprMeHeHne raJoreHoB U UX COEAMHEHU B HAPOJAHOM X035 CTBE.

Cepa. CtpoeHre aToma, aJUIOTPONUS, CBOMCTBA M NMpPHUMEHEHUE poMOudeckor cepbl. OKCHIIbI
cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npumeHeHue. CepHast KUCIOTa U €€ COJM, UX
MIPUMEHEHNE B HAPOJHOM X03s1HcTBE. [IpOM3BOACTBO CEPHOM KHUCIIOTHI.

A3ot. CTpoeHHEe aToMa M MOJIEKYJIbl, CBOWCTBA NPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHUE,
CBOMCTBA, NoylydyeHue U npumeHeHue. ColM aMMOHHMS, UX CBOWCTBA M NpUMeHEeHHE. OKCUbl
azora (II) u (IV). A3otHas KucjoTa, €€ CBOWCTBA M MpUMEHEHHE. HuTpaTel U HUTPUTHI,
npobiieMa uX CoIepKaHUs B CEIbCKOXO03IUCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.
®ocdop. CtpoeHne aTomMa, aLIOTPONUs, CBoicTBa Oenoro u KpacHoro ¢docdopa, ux
npumeHnenue. OcHOBHbIe coeauHeHus: okcua ¢ocdopa (V) u oprodochopHas kucnora,
docdarel. DochopHbIe YIOOPEHUS.

VYriaepoa. CtpoeHue aroma, amIoTpomusi, CBOCTBa Moaudukanuii, npumeHenue. OKCHIbI
yraepona (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThl: KaJbLMT, cofa, MOTAIl, UX
3HAUYEHUE B IPUPOJIE U KU3HU YEIOBEKA.

Kpemuuii. CTpoeHune aroma, KpUCTAIUIMUECKUNA KPEMHUM, €ro cBoiicTBa U npumeHeHue. Okcug
kpemuus (IV), ero npupoansie pasHoBUAHOCTH. CUIMKAThl. 3HAUEHUE COCTUHEHUN KPEMHHUS B
JKUBOU U HEXUBOM npupoae. [IoHATHE 0 CUIMKAaTHON IPOMBIIUICHHOCTH.

JemoncTpanum. [Tonyyenne u pacnozHaBaHue Bojopoda. KauecTBeHHas peakuuss Ha
raJOreHu-uoHbl.. B3anMOeNCTBHE KOHIIEHTPUPOBAHHOW a30THOM KMCIIOTBI C MEBIO.
JlaboparopHbie onbIThbl. (O3HakOMJIEHHME C COCTaBOM MHHepanbHOM Boabl. 30. CBoiicTBa
pa306aBiieHHON CepHOM KUCIOTHI. M3yueHne cBoiCcTB ammuaka. PacrosHaBanue coseil aMMOHHS.
['openne docdopa Ha Bo3ayxe u B kuciopoae. PacnosnaBanue ¢ocdaron. ['openue yrisg B
kuciopose. [lepexon kapboHATOB B THAPOKAPOOHATHI.

IIpakTnyeckne padorbl. 4. Pemenue skcrnepuMeHTanbHBIX 3anad 1o TteMe «lloarpynmna
kucaoponay. 5. [lonydyenue, cobupanue u pacro3HaBaHUE ra3oB.

Kontpoasnas padora Ne2 no teme : Hemeramisn»

Tema 4. Oprannyeckue BewmecrBa. IIpenmer oprannuecko xumuu. IlpenenbHble
yraesonopoasl. HenpenenbHele yriesogopoasl. JtuneH. Crnuptsl. [IpenensHpie 0THOOCHOBHBIE
KapOOHOBBIE KHUCIOTHL. CioxHble 3¢upbl. Kupbl. AMHUHOKUCIOTBI M O€NKHU. YTIJIEBOIBI.
ITonumepsr.

Tema 5. O60011eHHe 3HAHMIT 10 XUMHUHM 32 KYPC OCHOBHOM IIKOJIbI.

HTorosasi KOHTpoOJIbHAsI padoTa 3a Kypc XuMuM 9 kiacca

3.TeMaanec1c0e IJIAHUPOBAHUE C YKa3aHUEM YaCO0B, OTBOAUMbBIX HA U3YYCHHE KaKI0H

TeMbI
Neni/mn HasBanue Temsl, paznena Kon-Bo yacos IIp.p. K.p.
8ku1ace
1. BBenenue 6 1
2. | ATOMBI XUMHYECKUX IJICMCHTOB 10 1
3. [IpocThlie BemecTBa 7 1
4, CoenrHeHnsI XUMAYECKUX DIIEMEHTOB 13 2 1
5. | VI3sMeHeHus1, MPOUCXOAIINE C BEIIECTBAMU 12 1 1
6. PactBopenne.  PactBoppl.  CBolicTBa  pacTBOpOB 20 5 1
DIIEKTPOJIUTOB
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Hroro: 68 6 5
9KJIace
1. BBenenue. OOmias XapaKTEPUCTUKA XHUMUYECKUX
o 6 1
3JIEMEHTOB U XUMHUYecKux peakuuil. [ICXD.
2. MeTaibl 18 3 1
3. Hemeramisl 26 4 1
4. | Oprannveckue BEIeCTBa 10
5. | O6o0menue 3HAHUU MO XUMHHU 32 KypC OCHOBHOMU 6 1
IIKOJIBI.
66 7 4

Hroro:
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