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IHosicHuTEALHAA 3aIHCKA

Pabouas mporpamma yuyebHOro mpeamera «XHWMHS» COCTaBieHa Ha ocHoBe denepanbHOrO
roCy/IapCTBEHHOI'O0 00pa30BaTEeNbHOrO CTaHAAapTa OCHOBHOro obmiero oOpazoBanus ([Ipuxa3
MunucrepcTBa obpasoBanus U Hayku P® ot 17 mexabps 2010 . Ne 1897 "OO6 yrBepkaeHun
(benepanbHOro rocyapCTBEHHOT0 00pa30BaTEeNIbHOTO CTaHAapTa OCHOBHOTO 0011iero oopazoBaHus"
(c U3MeHeHusIMU, BHECEHHBIMU ITpuKa3oM OT 31 nexadps 2015 r. Nel577), nporpammsl «Xumust. 8
— 9 xmacce» aBropa O.C. T'abpuensna, OOII OOO u yue6Horo mmana I'bBOY COIIl «llentp
oOpasoBanus» moc. Bapiamoso.

Hannas pabouass mporpamma peanusyercs Ha ocHoBe YMK «Xumus. 8 — 9 kmaccel» moj
penakiueit O.C.I'abpuensna:

- I'abpuensn O.C. Xumus. 8 knacc - M., Jlpoda;
- l'abpuensu O.C. Xumus 9 knacc — M., [Ipoda

XuMHUs B OCHOBHOH HIKoJie u3ydaercs ¢ 8 mo 9 kmaccel. Ob1iee yncino y4eOHbIX 4acoB 3a J1Ba
roga ooyuenus — 136. 3 uux B 8 kiacce - 68 gacoB B roj (2 waca B Hemenio); B 9 kiacce — 68
4acoB B ToJ1 (2 4aca B HEJIEINO).

IInanupyemMsle pe3yJibTaThl 0CBOCHHS Kypca

Jluunocmuvimu pezyiomamamy OCBOEHHUS BBITYCKHUKAMHU OCHOBHOM WIKOJIBI IPOTpamMMbl 10
XUMUU SBJIFOTCS:
- 3HaTh M IOHUMaTb OCHOBHBIE HMCTOPHUYECKUE COOBITHSA, CBS3aHHBIE C PA3BUTHEM XUMHU U
o0111ecTBa; JOCTHXKEHHUS B OOJIACTM XUMHHM M KYJIbTYpHbIE TpaJulMM (B YaCTHOCTH, Hay4HbIE
TPaIUIK) CBOCH CTpaHbl; OOIIEMHUPOBEIE JOCTIKEHHS B 00JIACTH XUMHUH; OCHOBHBIE TPUHIIUIIBI U
IIpaBUja OTHOIIEHHUS K IMPHUPOJE; OCHOBBI 37J0POBOr0 00Opa3a >KM3HU M 3]10pOBbecOEperaronx
TE€XHOJIOTUH; IpaBWJIa IOBEACHUS B YPE3BbIYAWHBIX CHUTYalUsX, CBA3AHHBIX C BO3ACHCTBHEM
Pa3IMYHBIX BELECTB; OCHOBHBIE IIPaBa M OO0S3aHHOCTU TpakJaHUHA (B TOM 4YMCIIE YYallerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, NMPO(ECCHOHANBHBIM U KU3HEHHBIM CaMOOIIPEIEIEHUEM; COLIUATbHYIO
3HaYMMOCTb U COZIep)KaHue MPOo(eccHii, CBI3aHHBIX C XUMHEIH;
- MCHBITBIBATh: YYBCTBO T'OPJOCTH 3a POCCUMCKYI0 XUMUYECKYI0 HAyKy M yBa)KCHUE K UCTOPHUH €€
Pa3BUTH; yBaXXEHHUE U NPUHATHE NOCTHXKEHUI XMMUU B MHpE; JIIOOOBb K NMPHUPOE; YBaXKEHHUE K
OKpY>KaroImuM (y4Jalumcsi, YYUTEeNIsIM, POAUTEISIM U JIp.) — YMETb CIyLIaTh U CIBIIIATh apTHEpA,
MpU3HABaTh NPABO KAXKIAOr0 Ha COOCTBEHHOE MHEHHE, NPUHMMATh PEIIEHUS C y4ETOM IMO3ULIUN
BCEX YYaCTHUKOB; YyBCTBO IIPEKPACHOTO U 3CTETHUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM
BEIIECTB U MX IMPEBPALIECHUN; CAMOYBAXEHHE M SMOLMOHAIBHO-TIOJOKUTEIBHOE OTHOLIEHHUE K
ceoe;
- MPU3HABATh LIEHHOCTH 3/I0pOBbs (CBOETO M JPYTHX JIOJACH); HEOOXOJUMOCTh CaMOBBIPAKEHUS,
caMopealu3aluy, COLUAIBHOIO IPU3HAHMNS;
- 0CO3HaBaThb T'OTOBHOCThH (WJIM HErOTOBHOCTH) K CaMOCTOSITENIbHBIM IOCTYIIKaM M JEHCTBUSM,
OTBETCTBEHHOCTh 3a WX pe3YJIbTaThl; FOTOBHOCTH (MJIM HErOTOBHOCTH) OTKPBITO BBIpaXKaTb M
OTCTauBaTh CBOIO MO3ULIMIO U KPUTUYHO OTHOCUTHCS K CBOUM ITOCTYIIKAM;
- TPOSBIATH: SKOJOTHYECKOE CO3HaHWE; JT0OpOKeIaTeIbHOCTb, JOBEPHE M BHHUMATEIbHOCTh K
JIIOJSIM, TOTOBHOCTb K COTPYAHHUYECTBY U JIpY*k0Oe, OKa3aHUIO MOMOIIM TeM, KTO B HEW HYXIaeTcs;
0000IIEHHBINH, YCTOMUMBBIA M W30MpaATENbHBIA I103HABATEIbHBIA WHTEpEC, WHHUIMATHBY H
JM0003HATENBHOCTh B U3yYE€HUU MUPA BEILIECTB U PEaKIUil; eJIeyCTPEMIEHHOCTh U HACTOMUNBOCTD
B JIOCTH)KEHUHU IieJiel, TOTOBHOCTh K MPEOJIOJICHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXHOCTHU
MO3HAHUS TNPHUPOJBI, HEOOXOIUMOCTH PAa3yMHOI'O HCIIOJIB30BAaHUS JOCTIDKEHHH HAayKd U
TEXHOJIOTUH JIJIsl pa3BUTHSI 0OIIECTBA;
- YMETb. YCTaHaBIIMBaTh CBA3b MEXKIYy LEJIbI0 HW3YYEHUS XUMUUM W TEeM, i1 Yero OHa
oCylIeCcTBIsieTCd (MOTHBAMH); BBIMOJHATH KOPPUTHPYIOUIYIO CAMOOLEHKY, 3aKIIOYAIOIIYIOCS B
KOHTpOJE 3a TPOLECCOM M3y4YeHUs XHMHUM M BHECEHUHM HEOOXOJUMBIX KOPPEKTHBOB,



COOTBETCTBYIOLIMX 3TarnaM M CIoco0aM M3Y4YEeHHs Kypca XMMUU; BBINOJHATH PETPOCHEKTHBHYIO
CaMOOILICHKY, 3aKJIIOYAIOIIYIOCS B OLIEHKE Ipollecca W pe3ynbTaTa U3Y4eHHUs Kypca XUMUU
OCHOBHOM IIKOJIBI, ITOABEJIEHUN UTOIOB Ha OCHOBE COOTHECEHHS LENeH U Pe3yibTaToB; CTPOUTh
KU3HEHHbIE MU TMPO(ECCHOHAIbHBIC IUIAHBI C YYETOM KOHKPETHBIX COLMATbHO-MCTOPUUYECKUX,
MOJINTUYECKMX M SKOHOMUYECKUX YCIOBHIl; OCO3HaBaTh COOCTBEHHBIE LIEHHOCTU M COOTBETCTBUE
UX NPUHUMAEMbIM B JKM3HU PELICHUSM; BECTU AMAJIOr HAa OCHOBE PaBHOINPABHBIX OTHOIICHUN U
B3alMHOI'0 YBaXCHMUS; BBIIEIATh HPABCTBEHHBIN aCIEKT IMOBEACHUS U COOTHOCUTD MOCTYIIKH (CBOU
U JIpyruX JIOoAed) U COOBITUS C NOPHUHATBIMH STHYECKMMH HOpMaMH; B IIpelenax CBOUX
BO3MOXXHOCTEH MPOTHBOAEUCTBOBATh JEUCTBUSAM M BIMSHUSAM, NPEACTABIAIOIIUM YIpo3y XKU3HH,
3JI0POBBIO U OE30MACHOCTH JIMYHOCTH U OOIIECTBA

Memanpeomemuvimu pe3yiomamamu OCBOSHHS BBITYCKHUKAMH OCHOBHOH IIKOJIBI IIPOTPAMMBI
110 XUMHH SIBIISFOTCS:
- ymemsb paboTaTh MO0 COCTABICHHOMY IIaHY, UCIOJb3Yys HAPSAAY C OCHOBHBIMU U JOIMOJHUTEIbHbBIE
cpencTBa (CIpaBOYHYIO JIMTEPATYpy, cliokHbIe mpudopsl, cpeactsa UKT); ¢ momomipio yuurens
oTOMpaTh IJIs pelIeHus y4eOHBIX 3a]ady HEOOXOAMMBIE CIOBApH, DHIMKIONEANH, CIIPABOYHUKU,
9JIEKTPOHHBIE IHMCKH; COMNOCTABIATH M OTOMpaTh MHQPOPMALUIO, MOJYYCHHYIO H3 Pa3JIMYHBIX
HCTOYHUKOB (CJIOBapH, SHLUKIIONEINHU, CIPABOYHHMKH, DJIEKTPOHHBIE JMUCKH, CETh VIHTEpHeT);
MpeICTaBiIsATh HMH(pOpManMIO B BHJE TaOJNHIl, CXEM, OIOPHOrO KOHCIEKTa, B TOM YHCIE C
npumenenueM cpeiactBs MKT; odpopMiasTh cBOM MBICIM B YCTHOM M MUCbMEHHON peYM C Y4ETOM
CBOMX YYEOHBIX M >KM3HEHHBIX PEUEBBIX CUTYyallMii, B TOM uucie ¢ npumeHenuem cpenacts UKT;
COCTABJISITh PELIEH3UIO HA TEKCT; OCYIIECTBIITh JOKA3aTEIbCTBO OT IPOTUBHOTO;
- op2anu306vl6amsy yaeOHOE B3aUMOJICHCTBUE B TPpyMIe (paclpeaesTh POIH, JOTOBApUBATHCS IPYT
C IPyTOM U T. [1.);
- npedgudems (IPOTHO3UPOBATH) MOCIEACTBUS KOJUICKTUBHBIX PEIICHUI;
- NOHUMAamb MIPUYUHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BBl X0/1a U3 3TOM CUTYalIUU;
- 6 Ouanoee C YUUTEJIEM YUUTHCA BbIpaOATHIBATH KPUTEPUU OLIEHKH M OMNPENENATh CTENeHb
YCIIEIIHOCTH BBIMOJHEHUs CBOEH paboThl M pabOThl BCEX, MCXOMS W3 MMEIOLIUXCS KPUTEPHUEB,
COBEPILIECHCTBOBATh KPUTEPHUH OLIEHKH U MOJIb30BATHCS MU B XOJI€ OLICHKN U CAMOOLICHKU;
- omcmauéams CBOIO TOYKY 3pEHHs, apryMEHTUpPYS e€; MOATBEepXkJIaThb apryMeHTHl (haKTamu,
KPUTHYHO OTHOCUTBCSA K CBOEMY MHEHHIO;
- caywams Opyeux, MbITaThCsl IPUHUMATh JAPYTYI0 TOUKY 3pEHUs, ObITh TOTOBBIM HM3MEHHUTH CBOIO
TOYKY 3pCHUS;
- cocmaenams peghepam TO OIpeneIeHHONW (opMe; OCYIIECTBISAThH KOCBEHHOE pa3ieluTeIbHOE
JI0Ka3aTeIIbCTBO.

IIpeomemmvle pe3ynibmamsl OCBOSHUS BBIMTYCKHUKAMUA OCHOBHOM IIKOJIBI IPOTPAMMBI TT0 XUMHH:

BeimyckHUK HaydnuTCs

BBIHYCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUUTCA

- Ha3plBaTb  XUMHUYECKHE  DJJIEMEHTHl U
XapaKTepu30BaTh MX Ha OCHOBE IOJIOKEHUS B
[Iepnonnueckoii cucreMe;

- (opmymupoBaTh  H3yYCHHBIC
BELIECTBO, XMUMHMYECKMH  DJJIEMEHT,
MOJIEKYJa, MOH, KATUOH, aHUOH, ITPOCTOE U

TTOHSITHS:
aTom,

CIIO)KHOE BEIIECTBO, XUMHUUYECKas peaxuus,
BUJIbl XUMHUYECKHUX PEaKIMH U T. I1.;
- ompenenarts 1o  (¢opMmyigaM  COCTaB

HCOPraHNYCCKUX W OPraHUYCCKHUX BCIICCTB,
YKa3blBaATb BAJICHTHOCTU 4TOMOB XHUMHWYCCKUX

XapakTepu3oBaTh OCHOBHBIE METO/IbI
MO3HAHUS XUMUYECKHX OOBEKTOB: HAOIIOACHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEITMPOBAHHUE.

Paznuuate  xumuueckue  OOBEKTH (B
CTaTHUKE):

- XUMUYECKHE 3JIEMEHTHI U NPOCThIE BEIIECTBA;

- METaJIbl U HEMETAUIbl M XapaKTepU30BaTh
OTHOCUTENIbHOCTh ~ IPUHAUIEKHOCTH  TaKHX
00BEKTOB K TOW MJIM MHOM IpyIIe;

- OpraHN4ecKHe U HEOPraHUYECKUE COCTUHEHMS;
- TUJIPOKCUIBI (KHUCIOPOJCO e KAIIE KHUCIOTHI,




AJIEMEHTOB WM CTENIEHU UX OKUCIICHUS;

- pa3bACHATH HH(OPMAIHIO, KOTOPYID HECYT
XUMHYECKHE 3HAKH, POPMYIIBI U YypaBHEHHUS;

- KIacCHU(UIUPOBATh MPOCThIE  (METaJUIbI,
HEMETaJlJIbl, OJaropoAHbIE Ta3bl) M CIOXKHbBIC
BelecTBa (OMHAPHBIC COSTMHEHUS, B TOM
YHuclie M OKCHUJBI, a TaKke TUAPOKCUIbI
KHCIIOTHI, OCHOBaHWMsI, aM(DOTEPHBIC TUAPOKCHIBI
1 COJIH);

- ¢dopmymupoBath [leproguveckuii  3aKoH,
OOBSACHATH  CTPYKTYpYy U HHGOpPMAIIHIO,
Kotopyto Hecet [lepuoanueckast cucteMa XuMu-
yeckux onementoB JI. WM. Menaeneena,
packpbiBaTh 3HaueHue [leproanueckoro 3akoHa;
- XapaKTepU30BaTh CTPOECHUE BEIIECTBA — BHJIbI
XUMUYECKUX CBSI3€H M THUIIBI KPUCTALTUYECKUX
PEIIETOK;

- ONHCHIBaTh CTPOCHHE AaTOMOB XUMHUYECKHUX
anemeHToB Ne 1—20 u 26 u oroOpaxarb ux ¢
MTOMOIIIBIO CXEM;

- COCTaBJISITh (OPMYJIBI OKCHJIOB XHUMHYCCKHUX

AJIEMEHTOB u COOTBETCTBYIOIIUX UM
TUAPOKCHJIOB;
- 3amuchiBaTh  CTPYKTypHBIE  (HOPMYIIbI

MOJIEKYJISIPHBIX COEIMHEHUH U (QopMysIbHBIE
EIMHMIIBI HOHHBIX COSIMHEHUH 110 BaJCHTHO-
CTH, CTCIICHAM OKHCJIICHUA UJIN 3ap51z[aM HOHOB,

- (popMyTUpPOBATH OCHOBHBIE 3aKOHBI XUMHUH —
MOCTOSIHCTBA COCTaBa BEILECTB MOJIEKYJSPHOTO
CTPOCHUS, COXPAHEHUsI MAaCChl BELIECTB, 3aKOH
ABorajipo;

- ¢GopMynupoBaTb OCHOBHBIE  TOJOXKEHUS
aTOMHO-MOJIEKYJIIPHOIO YYE€HUSI M  TEOPHUHU
AJIEKTPOIUTAYECKON JUCCOLMALINH;

- OHpejleJ'IflTB HpI/ISHaKI/I, }’CJ'[OBI/H[ HpOTeKaHI/ISI 158
MpEKpaIeHUs] XUMUYECKUX PEaKIUi;

- COCTaBISATb  MOJIEKYJISIDHBIE  YpaBHEHHSA
XMMHUYECKUX  PEAKLUMM,  IMOATBEPKAAIOIINX
o0Ime XMMHAYECKHE  CBOICTBA  OCHOBHBIX
KJ1acCOB HEOPraHUYECKUX BEIIIECTB 5
OTpaKarOIINUX CBsI3U MEXIYy  KJaccaMu
COEIUHECHUI;

- COCTaBIIITh ypPaBHEHHS PEAKIUil C yd4acTHEM
AJIEKTPOJIMTOB B MOJICKYJISIPHOM M HOHHOM
BHJIAX;

- ompeneNnsaTh MO XHWMHUYECKUM YPaBHEHUSIM
MPUHAIICKHOCTh PEAKIMi K OMpPEAeICHHOMY
THITY WIN BHLY;

- COCTaBJATh  ypaBHCHHS
BOCCTaHOBUTEIbHBIX
peaKiuii ¢ TMOMOIIBI0 METOJa 3JIEKTPOHHOTO
Oananca;

OKHCIHUTCIBHO-

OCHOBaHUs1, aM()OTEPHBIC THAPOKCHIBI);

- OKCH/JIBI Hecoseo0pasyromye u
coseoOpasyrompe  (KUCIOTHBIE,  OCHOBHBIE,
am(oTepHBbIe);

- BaJICHTHOCTb U CTETIEHb OKUCIICHHUS,

- CHCTEMAaTUYEeCKHE WU TPHUBHAJIBHBIC TEPMUHBI
XUMHUYECKON HOMEHKIIATYPhI;

- 3HaKOBYI0O CHCTEMy B XHMUU (3HaKH U
dbopMyabl, HMHACKCHI W KOXDOHUIIMEHTHI,
CTPYKTYPHbIE M  MOJEKYJSpHbIE (HOPMYIIBL,
MOJIEKYJISIPHbIE M MOHHBIC YPaBHEHUS PEaKIIMiA,
MOJIHBIE M COKpAIICHHbIE HOHHBIC YpPaBHEHUS
peaxiui, TEPMOXUMHUYECKHE YpaBHEHUS,
0003HAuCHMsI CTENEHU OKUCICHUS | 3apsja
MOHa B (hopMysie XUMHUYECKOTO COeIMHEHUS).

Paznuuate  xumuueckue  oObEKTH (B
JTIMHAMHKE):

- (Qusuueckue W  XUMHUYECKHE CTOPOHBI
IIPOLIECCOB PACTBOPEHUS U IUCCOLMALINN;

- OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU U
peakiuu oOMeHa;

- CXEMbI U YpaBHEHUS XUMUYECKUX PEAKIUH.

CooTHOCHTD:

- DK30TEPMHUYECKHE
rOpeHus;

- KaTaluTH4ECKHe U (hepMEHTATUBHBIE PEaKIIUU;
- M€TaJlJl, OCHOBHBIN OKCHUJ, OCHOBAHUE, COJIb;

- HEeMeTaJlJl, KUCJIOTHBIA OKCHJI, KUCIIOTA, COJIb;

- CTPOCHHE aToMa, BUJ XUMHUYECKOW CBSI3H, THUII
KPUCTANIMYECKON pemeTkn U (u3ndeckue
CBOMCTBA BEIIIECTBA;

- HaxoXXJECHUE DJJIEMEHTOB B MpPUPOJE U
MIPOMBIIIICHHBIE CITOCOOBI UX MOJTyYESHHST,

- He00XOAUMOCTh XUMUYECKOT0 MPOU3BOCTBA U
TpeOOBaHUI K OXpAaHE OKPYKAIOIIEH CPEJIbl;

- HEOOXOJMMOCTh TNPUMEHEHHUS] COBPEMEHHBIX
BEIIECTB M MaTepwajoB U TpeOOBaHUSA K
cOepeKeHHIO 310POBBSI.

BbiBUTaTh M OKCIIEPUMEHTAIBHO MPOBEPSITH
TUIIOTE3bl O XUMMUYECKUX CBOMCTBAX BELIECTB Ha
OCHOBE HUX cOCTaBa M  CTPOGHHUA U
NPUHAIIEKHOCTH K ONPEAEICHHOMY KJlaccy
(Tpymme) BemecTs.

[Iporo3upoBaTh CIIOCOOHOCTH  BEIECTBA
TIPOSIBIISITH OKHCIIUTEIbHBIC WA
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYETOM CTeIe-
HEl OKHCIICHHS DJIEMEHTOB, BXOMSIIUX B €ro
COCTaB, a TaKXe MPOAYKTOB COOTBETCTBYIOIIUX
OKHCITUTEITFHO-BOCCTAHOBUTEILHBIX PEAKITHIA.

CocTaBisTh ypaBHEHUS peakluil ¢ ydacTHeM
TUTIMYHBIX OKUCIIUTENICH W BOCCTAaHOBUTENICH Ha
OCHOBE JJIEKTPOHHOT0 OajiaHca.

p€aknuyu W  pPCaAKIHH




- INPUMEHATb  TOHATHUSA
«BOCCTaHOBJICHUE JUISL
XMMHMYECKHUX CBOWCTB BEILIECTB;

- OIpenensTh C IOMOLIbI0 KaueCTBEHHBIX
peakuuii  xsopua-, cyiabpar- u  KapOoHart-
AQHUOHBI U KaTMOH aMMOHUS B PaCTBOPE;

- OOBSICHATH BIMSHHUE Pa3IMYHbIX (PAKTOPOB Ha
CKOpPOCTh XMMHYECKHUX PEAKIUN;

- XapaKTepU30BaThb IIOJOKEHUE METAUIOB U
HeMmerauioB B llepuonmueckoin  cucreme
JJIEMEHTOB, CTPOEHUE UX aTOMOB M KPUCTAIUIOB,
o0mmue puU3nIecKrue 1 XUMUYECKHE CBOMCTBA;

- OOBSICHATH MHOI0oOOpa3ue MPOCTHIX BEIIECTB
SBJICHUEM  QJUIOTPOIIMM M yKa3blBaThb €€
IIPUYUHBL,

- pasnuyarb TUJIPO-, Upo- U
AEKTPOMETAIUTYPIrUI0 U WLIIOCTPUPOBATh HX
IpuMepaMu IPOMBIIITIEHHBIX croco0oB
MIOJIy4YEHUSI METAILJIOB;

- JlaBaTh OOILYI0O XapaKTEPUCTUKY 3JIEMEHTOB I,
II, VII A rpynm, a Takke BoJ0po/ia, KUCI0poaa,
a3ora, cepsl, ¢ochopa, yrieposaa, KpeMHUS U
00pa30BaHHBIX HWMH TPOCTHIX BEHIECTB U

«OKHCIICHHE» U
XapaKTEePUCTUKU

BaXXHEUIINX COEJIMHEHUI (cTpoenue,
HAXO0XJCHUE B IIPUPOE, IIOJIy4YEHHUE,
¢buznueckue M XUMHUYECKHE  CBOMCTBA,
IIPUMEHEHHUE);

- OIIKUCBIBATH KOPPO3UIO MCTAJUIOB U CITIOCOOBI
3alllUThI OT HEC,

- MMPONU3BOAUTH XUMHUYCCKHEC pacCUCThL C
HCIIOJIb30BAHUEM IIOHSATHH «MaccoBas JOJIs
BCIICCTBA B CMECH)», KKOJITMYCCTBO BCIICCTBA»,

«MOJISIpHBIM ~ 00beM» 1o  Qopmynam U
ypaBHEHUSM PeaKLuii;
- OIINChIBATH CBOMCTBA u IMPAKTUYCCKOC

3Ha4eHHE U3yYEHHBIX OPraHMUECKUX BEIIECTB;
- BBINOJHATH O00O3HAUYEHHBIE B TPOTpPaMMe
HKCIEPUMEHTHI, paclo3HaBaTh HEOPraHWYECKHE
BEIIECTBA 110 COOTBETCTBYIOIINM MIPU3HAKAM;

- coOmogath mpaBuia Oe3omacHO paboThl B
XUMUYECKOM KaOuHete (Jrabopatopun).

Onpenenarb  BO3MOXKHOCTb  IPOTEKaHUS
XUMHYECKUX peakuui Ha OCHOBE
ANEKTPOXUMHUYECKOTO psana HaIpsKEHU N
METaUIOB,  psAfa  JIEKTPOOTPHULATEIBHOCTH
HEMETaJJIOB, TaOMUIbl PACTBOPUMOCTH H C
YYETOM YCIOBUM UX IPOBEAECHUS.

[IpoBoauth  pacueTel 1O  XUMHYECKUM

dbopmynaM U ypaBHEHUSIM:

- 1ad  BbIBOJA (POPMYJIBI

MaCCOBBIM JI0JISIM DJIEMEHTOB;

- 1o IIPUTOTOBJICHUIO pacTtBopa c

UCIIOJIB30BAaHUEM KPUCTAIIIOTUIPATOB;

- 0 HAaxXxOXKJIEHUIO [OJIM BBIXOJA IPOILYKTa

peakuuy 10 OTHOUICHHIO K TEOPETUYECKU

BO3MO>KHOMY;

- ¢ ucrnonb3oBanueM mpasuia ['eit-Jlroccaka o0

00BEMHBIX OTHOLIEHUSX Ia30B;

- C HCIOJb30BAHUEM  IOHITHHI

«MMOJIbY, «4HCII0 ABOTaApO»;

- [10 TEPMOXUMUYECKUM YPABHEHUSIM PEAKLIUU.
[IpoBOINTE XUMHUYECKUH 3KCIEPUMEHT C

COCAUHCHUSA IIO

«KMOJIbY,

HEYKOCHHUTEIbHBIM COONIFOJICHHEM  IIPaBHII
TEXHUKU OE€30ITaCHOCTH;
- [0 YCTaHOBJICHHUIO  KayeCTBEHHOIO U

KOJINYECTBEHHOI'O CO-

CTaBa COCIUHEHUS;

- npu BBIITOJIHECHUHN

IIPOEKTA;

- B JOMAallHUX YCJIOBUAX.
Hcnonb3oBate MpUOOpPETEHHBIE KIHOYEBbIE

KOMIICTCHIOHMU [JId BBIIIOJHCHHA IIPOCKTOB U

y4eOHO-HCCIIeA0BaTENbCKUX 3a1a4y 1o

U3YYEHHUIO CBOMCTB, CIOCOOOB TMOJNYy4YEHUS U

pacro3HaHUs BELECTB.

HCCICA0BATCIBCKOIO

Onpenenstsb HMCTOYHUKH XUMHUYECKON
uHpopManu, MIPENCTABIIATh CIIUCOK
MH(OPMALIMOHHBIX PECYPCOB, B TOM YHUCJIE U HA
MHOCTPAHHOM A3BIKE, TOTOBUTH

MH(OPMALIMOHHBIA TPOAYKT U IPE3EHTOBATH
€ro.

OOBEKTUBHO OIICHWBATh HHPOPMAIHIO O
BeUleCTBAX M XMMMUYECKHX  IIpoleccax,
KPUTHYECKH OTHOCUTHCS K TICEBAOHAYYHOM
uHpopManny, HeIo0pOCOBECTHOM pekiame B
CpeJICTBAaX MacCcoOBOM MH(pOpMaLHH.

CoznaBaTh MOJENIHM M CXEMBI Ul PEILEHUs
yueOHBIX M MO3HABATENbHBIX 3a/1a4.




Copnepxanue Kypca

Beeoenue

[Ipenver xumuu. MeTonpl TMO3HAHHA B XUMHUHU: HaOIIOJIEHUE, 9KCIIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHYECKOW WHQOpMaluu, €€ [OJydYeHHe, aHadu3 |
MPEJICTABICHUE €ro Pe3yIbTaTOB.

[ToHsATHE O XMMHUYECKOM 3JIeMEHTE M (hopMax ero CylieCTBOBAaHHS: CBOOOJHBIX aTOMax,
MPOCTHIX U CJIOKHBIX BEIIECTBAX.

[TpeBpamenust BemecTB. OTaMUME XUMUYECKUX PEAKUUH OT (U3MUECKUX sBieHUH. Ponb
XHUMHUH B KU3HM YeJIoBeKa. XeMohuius u xeMohoous.

KpaTkue cBeneHus: U3 NCTOPUN BOSHUKHOBEHMSI U Pa3BUTHS XMMHH. PoJb OTE€UeCTBEHHBIX
YYEHBIX B CTAHOBJICHMM XMMHYECKOW Hayku — paboTel M. B. JlomonocoBa, A. M. bytieposa,
. . Menneneena.

XuMHYecKasi CHMBOJIMKA. 3HAKU XUMUYECKHUX 3JIEMEHTOB U MPOUCXOXKICHNE X Ha3BaHUM.
Xummnueckue ¢opmyinsl. HWumekcsl u ko3 duumentsl. OTHOCHTENBbHBIE AaTOMHAas U
MOJIeKyJsipHasi Macchl. [IpoBeneHHe pacdyeToB MacCOBOM JIOIM XMMHMYECKOTO 3JIEMEHTa B
BEIIIECTBE Ha OCHOBE €ro ()OPMYIIbI.

[lepuoanueckas cucrema xumudeckux snemeHToB J[. M. MengeneeBa, ee CTpyKTypa:
MaJble U OOJbIIME NEPUOAbl, IPYIIbI U MOArpymbl. [leproauueckas cuctema Kak CipaBO4HOE
nocoOue ISl MOTYYeHUsI CBEIEHUN O XMMHUECKHUX dJIEMEHTAaX.

Jemoncmpayuu. Monenu (mapoctepkueBsie u  Crroapra—Dbpuriebda) pazmudHbIX
MPOCTBIX U CIOXKHBIX BemecTB. KoMueKkius CTeKIssHHOM Xumuueckoil mocyzbl. Kommekius
MaTepHaJIOB U MU3JEJIMHA U3 HUX Ha OCHOBE aIIOMHUHMS. B3auMozeiicTBue MpaMopa ¢ KUCIOTON U
MOMYTHEHHE U3BECTKOBOM BOJIBI.

Jlabopamopnvie onvimel. CpaBHEHUE CBOMCTB TBEPAbIX KPUCTAIUIMUYECKUX BEILECTB U
pactBopoB. CpaBHEHHME CKOPOCTH MCHApEeHHs BOJIbl, OJEKOJOHA M H3THJIOBOIO CIHpPTa C
¢uIbTpOBAIILHOM Oymaru.

Amombl Xumuueckux s1emMeHmos

ATOMBI Kak (opMa CYIIECTBOBAHUS XUMHUECKUX 3JeMEHTOB. OCHOBHBIE CBEIEHUS O
CTPOGHUU aTOMOB. JlOKa3aTeNbCTBA CIIOKHOCTU CTpoeHHMs aromoB. OnbiTel Pesepdopra.
[TnanerapHast MOAEIb CTPOEHUS aTOMa.

CoctaB aTOMHBIX sJep: MpPOTOHBI, HEUTpoHbl. OTHOCUTENbHAs aTOMHas Macca.
B3anmocBA3b NOHATUI «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHAS aTOMHAsI Macca.

M3MmeHeHre dwMclia TPOTOHOB B sApe aroMa — o00pa3oBaHHE HOBBIX XUMHYECKUX
3JIEMEHTOB.
M3MmeHeHne 4nciia HEHTPOHOB B siipe aroMa — oOpa3oBaHHe H30TONOB. COBpEeMEHHOE

ONpe/IeTICHUE MOHATUS «XUMHUYECKUHN 31eMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOEHHE ANEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKHX 3JIEMEHTOB MAaJIbIX
nepuoioB. [loHsTHE 0 3aBEPIICHHOM SJIEKTPOHHOM YPOBHE.

[lepnonnueckas cucteMa XxuMuueckux 3meMeHToB [[. . MenneneeBa u CTpoeHHE aTOMOB:
(GUBUYECKUI CMBICIT TOPSIAKOBOTO HOMEPA dJIEMEHTa, HOMEpa TPYIIIbI, HOMepa epPHo/Ia.

W3meHeHune unciia 3JIeKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aroMa XMMHYECKOTO
aJeMeHTa — O00pa30BaHUE TOJIOKHUTEIHHBIX W OTPHIATEIILHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMu METaJUIOB M HeMeTauioB. [IpuumHb M3MEHEHHUS] METANIMYECKUX U HEMETaNIMYeCKUX
CBOMCTB B mepuoaax u rpynmnax. OOpa3zoBanue OuHapHbIX coeauHeHUU. [loHsTHE 00 MOHHOM
cBsi3u. CxeMbl 00pa30BaHUs HOHHOU CBSI3H.

B3aumopeiicTBue aTOMOB 3JIEMEHTOB-HEMETAJUIOB MexAy co0oii — obOpazoBaHue
JIBYXaTOMHBIX MOJIEKYJI IPOCThIX BemiecTB. KoBaneHTHast HEMOJIApHAsk XUMUYECKas CBsI3b. DJIEK-

TPOHHBIC U CTPYKTYpHBIE (hopmyIbl. B3anmoneiicTBie aTOMOB HEMETAJIOB MEXKY COO0
—o0pa3oBaHue OWHAPHBIX COCTUHEHUN HEMETAJIOB. DJIEKTPOOTPHIIATETbHOCTh. KoBaneHTHas
noJisipHasi cBsi3b. [IOHSATHE O BAJICHTHOCTH KaK CBOMCTBE aTOMOB 0Opa3OBHIBATH KOBAJICHTHBIC



xumuyeckne cBsi3u. CocraBieHue (opMmyn OMHApHBIX COEAMHEHHH 1O BaJEHTHOCTH.
Haxosxienne BaieHTHOCTH 10 popMyJie OWHAPHOTO COCTMHECHHS.

B3anMoneiicTBie aTOMOB METaNIOB MEXIYy CO00H — 0O0pa3oBaHHE METATUYECKUX
KkpuctayioB. [loHsTHE 0 MEeTaUIMYECKOIl CBSI3U.

Hemoncmpayuu. Mopenn aToMOB XUMHUYECKHX 3JeMeHTOB. [lepuoanueckas cucrema
xuMuueckux aneMeHToB [I. V1. MenaeneeBa pa3nuyHbix GopMm.

JlabopamopHvle onvimol. MoaenpoBaHne PUHIINAIIA ISHCTBHS CKAHUPYIOIIETO
MUKpockormna. M3rorosienue Mojiemneil MoieKys OMHAPHBIX XUMUYECKUX COCTUHEHUH.
N3roroBieHne MOAeNu, WLIFOCTPUPYIOLIEH CBOMCTBA METAJNIMYECKON CBSI3H.

IIpocmuie sewjecmea

[TonoxxeHue meTayuioB U HeMeTauioB B llepuoandeckoi cucreme. Baxxkneliue nmpocThie
BEIICCTBA-METAJUIBI: JKEJIEe30, ATIOMUHUM, KalblWMiA, Marauii, HaTpuh, Kammid. OOmme
¢duznyecKkue cBOCcTBa METAJLIOB.

Baxneiiimre mpocThie BemIECTBA-HEMETAIUIB, OOpa30BaHHBICE AaTOMaMHU KHCIOPOJA,
BOJIOpOJa, a3oTa, cepwl, (ocdopa, yriepoma. MoJekynbl MPOCTHIX BEUIECTB-HEMETAIOB:
BOJIOpPO/Ia, KMCJIOPO/Ia, a30Ta, TrajJoreHoB. OTHOCUTEIbHAS MOJICKYJISIpHAs Macca.

CrnocoOHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB K OOpPa30BaHMIO HECKOJBKUX MPOCTHIX
BCIICCTB — QJUIOTPONHS. AJUIOTPONHBIE MOAM(UKAIMU Kuciaopona, ¢ocdopa, oosa.
Meramueckue ¥ HEMETaUIMYEeCKHUE CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTENIBHOCTh 3TOTO
MOHSITHSL.

Yucio Aoraapo. KomnuectBo BemectBa. Mok, MomsipHass macca. MoJSIpHBIH 00beM
ra3000pa3HbIX BemiecTB. KpaTHbie eMUHUIIBI H3MEPEHUS KOJMYECTBA BEIIECTBA — MUJUIUMOJIb
KWJIOMOJIb, MWUIMMOJSPHAsT W KWIOMOJISIPHAsT MacChl BEUIECTBA, MHWUIMMOJSIPDHBIA U
KHJIOMOJISIPHBIN 00beMBI ra3000pa3HbIX BEIIECTB.

PacueTpl ¢ HCHNOIB30BAHMEM IOHSATUH «KOJIMYECTBO BEUIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBII 00bEM ra30B», «UUCI0 ABOTagpo.

Hemoncmpayuu. Ionydenue ozoHa. OOpa3iisl 6€7I0T0 U ceporo ojoBa, 6€I0ro U KPacHOTro
docdopa. Hexotopeie MeTaIbI U HEMETAUIBI KOJIMYECTBOM BemiecTBa 1 Moiib. MoJsipHBIN
00BeM ra3000pa3HbIX BEIIECTB.

Jlabopamopuvie onvimsi. O3HAKOMIIGHHE C KOJUIEKIMEH MeTamuioB. O3HAKOMIIEHHE C
KOJUIEKIIMEH HEMETAJIOB.

Coeounenus Xumu4eckux 71emMeHmos

Crenenpb oxucieHusi. CpaBHEHHE CTENEHW OKUCIEHUS M BaJeHTHoCcTH. OmpeneneHue
CTETMeHH OKHUCJICHMsS SJIEMEHTOB B OMHAapHBIX coequHeHHsX. CocTaBieHue GopMysn OMHApPHBIX
COeIUHEHHH, OOIINH CITocOo0 UX Ha3BaHUM.

bunapHble coeMHEHUS METAZIOB M HEMETAIJIOB: OKCHUMABI, XJOPHIbI, CYTb(UABl U TIP.
CocraBnenue ux Gopmy.

buHapHble COEIMHEHHS HEMETAJJIOB: OKCHUBI, JIETYYHE BOJOPOJHBIE COEOUHEHUS, UX
cocTaB W Ha3BaHud. [IpencraBUTeny OKCHJIOB: BOJAA, YIVICKHCIIBIA Ta3, HETallleHas H3BECTh.
[IpeacraBuTenu J€Ty4uX BOJOPOAHBIX COEIMHEHUI: XJIOPOBOAOPO/ U aMMHUAK.

OcHOBaHUs, UX COCTaB W Ha3BaHUs. PacTBopuMOCTh ocHOBaHM# B Boje. [IpeacraBurenn
Hiesoueii: THAPOKCUABI HATpus, Kamus U Kanbius. [loHaTtne 006 MHAMKATOpaX M KA4eCTBEHHBIX
peaKImsIX.

Kucnotel, ux coctaB u HaszBanus. Knaccudukarnus kuciaor. IIpeacTaBuTenu KUCIOT:
cepHas, cossiHasl, a3oTHasd. [lonsaTue o mkane kucinotHoctu (mkane pH). M3menenue okpacku
WHJUKATOPOB.

Cosi Kak MPOM3BOJIHBIE KUCIOT M OCHOBaHMM. X coctaB m Ha3BaHusa. PacTBopuMOCTb
coneit B Bozie. [IpeacraButenu comneil: XJa0opua HaTpusi, kKapOoHaT u Gocdat KaabIus.

AMop(dHBIE U KPUCTAUNINYECKUE BEILIECTBA.



MexMoneKkyaspHble B3aUMOAECUCTBHS. THUNBI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTH
CBOMCTB BEILIECTB OT TUIIOB KPUCTAUNIMYECKUX PELIETOK.

Uuctele BemecTBa M cMecH. [IpuMepsl >KHUIKUX, TBEPABIX U Ta3000pa3HBIX CMECEH.
CaoiicTBa uMCTHIX BemlecTB U cMmeceil. Mx coctaB. MaccoBas u o0ObeMHas 10JId KOMIIOHEHTa
cMecu. PacueTsl, CBsI3aHHbBIE C UCTIOJIb30BAHUEM MOHSITHS <«I0JISI».

Jlemoncmpayuu. OOpa3ibl  OKCHUIOB, KHCJIOT, OCHOBAaHMW | coyieid. Moaenu
KPUCTAJUIMYECKUX PEIIETOK XJIOpHaa HaTpus, aiMasza, okcunaa yriaepoxa (IV). KucmortHo-
HIEJIOYHbIE MHAMKATOPHl U U3MEHEHHE HMX OKPAaCKM B PA3NMYHBIX Cpelax. YHHUBEPCAIbHBIN
VHJIUKAaTOP U U3BMEHEHHE €r0 OKPACKHU B pa3iinuHbIX cpenax. [kana pH.

Jlabopamopnvie onvimsi. O3HaKOMJICHHE C KOJUIEKIMEH okcuaoB. O3HAKOMIIEHHE CO
CBOMCTBaMM aMMHaKa, BBIJAHHOTO B ammyie. KadecTBeHHass peakiusi Ha YrIEKHCIBIA Tas.
Onpenenenne pH pacTBOpoB KUCHOTHI, wienoun U Bonabl. Omnpenenenue pH numoHHOro u
A0JI04HOr0 COKOB Ha cpe3e IuofoB. O3HaKOMIIEHHE C KoJuieKuued cosnei. O3HaKoMIIEeHUE ¢
KOJUIEKLMEN BEIIECTB C PA3HBIMU TUIIAMM KPUCTAJUIMYECKOW PEIIETKH U U3TOTOBJICHUE MOJEIIEH
KPUCTANTUYECKUX pemeTok. O3HaKoMIIeHHE ¢ 00pa3oM TOPHOM MOPO/IBL.

Hzmenenus, npoucxooawue ¢ eewyecmeamu

[lonsiTHE SABIIEHUI KaK U3MEHEHUH, TPOUCXOSIINUX C BEUIECTBOM.

SIBneHuns, CBSA3aHHBIE C W3MEHEHHUEM KPHUCTAUIMYECKOTO CTPOCHHUS BEIIEeCTBA IIPU
MOCTOSSHHOM €ro cocraBe, — (Qu3nyeckue sBiIeHUs. Duandyeckue SBICHUS B XHUMUU:
JUCTWUISALMS, KpUCTAIM3allis, BbIIIADUBAHUE M BO3MOHKA BEIIECTB, (UIBTPOBAHUE U
neHTpudyrupoBanue.

SIBneHunsA, CBsA3aHHBIE C M3MEHEHHEM COCTAaBa BELIECTBA, — XHWMHMYECKHE PpEaAKIUU.
[Ipu3Haku M yciaoBusi NPOTEKaHUS XUMHUYECKUX pPEakUuid. BbljeneHue TemioTel U CBETa —
peakuuu ropenus. [lonstre 00 5k30- U SGHIAOTEPMUUECKUX PEAKIIMSIX.

3aKOH COXpPAaHEHMsS] MAacChl BEIIECTB. XHMMHYECKHME YPaBHEHHs. 3HAUEHHUE HUHICKCOB M
ko3 PunmenToB. CocTaBieHue YpaBHEHHIH XUMHYECKUX PEAKIUi.

PacyeTrsl mo XMMHYEeCKMM ypaBHEHUsAM. PemnieHue 3amad Ha HaXOXAECHHUE KOJIMYECTBA,
Macchl WM O00beMa NPOAYKTa peakIMH IO KOJIMYECTBY, Macce WIM O0BbEMY MCXOAHOIO
BellecTBa. PacueTsl ¢ MCIOJIB30BAHUEM IMOHATHS «HOJSA», KOIZla NCXOJHOE BEIIECTBO JAHO B
BHJIE pacTBOpa C 3aJaHHOM MACCOBOM JOJEH pPACTBOPEHHOIO BEIIECTBA WJU COJCPKUT
ONPEAEIEHHYIO JIOJII0 IPUMECEM.

Peaknun pasnoxenus. [IpeacraBienne o CKOpOCTH XUMHUYECKUX peaknuid. KatanusaTopsl.
®epmenThl. Peakuuu coenunenns. Karanurndyeckue U HeKaTalIUTHYECKHUE pEaKIMK, 0OpaTUMble
U HeoOpaTtuMble peakiuu. Peakuyuu 3amenienus. P akTHBHOCTH METaIIIOB, €r0 UCIOJIb30BaHNE
JUIsL TIPOTHO3UPOBAHUS BO3MOXKHOCTH NPOTEKaHUS PEAKUMM MEXAY MeTallllaMH M KUCJIOTaMH,
peakuuii BBITECHEHUS OJIHUX METaNIOB M3 PACTBOPOB UX COJIEH APYruMHU MeTaiamu. Peakiuun
oOmeHa. Peaknuu HelTpanuzanuu. YCIIOBUsS NPOTEKaHHWs peakiuii oOMeHa B pacTBOpax [0
KOHIIA.

Tunel XMMHUYECKHX peakUMd Ha TPUMEpPE CBOMCTB BOAbl. Peakums pasiiokeHus —
ANIEKTPOJIN3 BOJBI. Peakiuu COeIMHEHHMs — B3aUMOJEHCTBHE BOJBI C OKCHAAMH METAJUIOB U
HEMETAJUIOB. Y CIIOBUE B3aUMOJIEHCTBUS OKCHJIOB METAJIOB U HEMETAUIOB ¢ BoAoW. llonatue
«TUAPOKCUIBIY. Peakiuu 3ameleHuss — B3auMOJEHCTBHE BOJbI ¢ MeTallaMu. Peakiiuun oOMeHa
— TUAPOJIN3 BELLIECTB.

Hemoncmpayuu. [lpumepsl ¢pu3nueckux sBIEHUI: a) TulaBleHUe napaduHa; 0) BO3TOHKa
uoja UM OEeH30HOI KUCIOTHI, B) PAaCTBOPEHUE OKpalleHHBIX coiieil; T) nuddy3us aymucTsx
BEIIECTB C TOpsIIel JTaMIOYKH HakanuBaHus. [IpuMepsl XMMHUECKUX SIBICHUN: a) TOpeHue
marHusi, (ocdopa; 0) B3auMoOJeHCTBUE CONSHOW KHUCIOTHI C MpPaMOpPOM WM MEJOM; B)
nonyueHue ruapokcuaa Meau (II); r) pacTBopeHne MoIy4eHHOTO THJIPOKCHIA B KHUCIOTax; M)
B3anmojeiictue okcuga meau (II) ¢ cepHOM KHUCIOTON TMpU HArpeBaHUU; €) paslioKEeHUE
NepMaHraHaTa Kajus; 5K) pa3joKeHHe MepoKCcHia BOJOpO/ia C MOMOUIbIO THOKCHIA MapraHia u
KaTaJiazbl KapTo(desst Ui MOPKOBH; 3) B3aUMO/ICHCTBHE Pa30aBICHHBIX KUCIOT C METAJIJIAMH.



Jlabopamopnvie onvimul. OKUCIEHWE MeAM B IUJIAMEHU CIHUPTOBKU MIIM TOPEIKH.
3amenienue Mmeau B pactBope xsopuaa meau (1) xeme3om.

Ilpaxmukym «Ilpocmetiuue onepayuu c seujecmeom»

[TpakTuueckast pabota. IIpaBmia TexHUKH O€30MACHOCTH TPH PabOTE B XUMHYECKOM
kabunete. [Ipuembl oOpamieHuss ¢ naboOpaTopHBIM OOOpPYIOBAaHMEM M HarpeBaTeIbHBIMU
npudopamu.

[TpakTnueckass pabora. HaOmiomeHuss 3a HM3MEHEHMSIMH, MPOUCXOIALIMMH C TopsIIeit
CBEUOM, U UX OMHUCAHUE (JIOMAIIHUI YKCIIEPUMEHT).

[TpakTnueckas paboTta. AHAIU3 MOYBHI U BOJBI (JIOMAIIHUN SKCIIEPUMEHT).

[Tpaktuyeckas padora. [Ipu3Haku XUMHUYECKUX PEAKIIHUH.

[TpakTuueckas padota. [IpuroroBnenue pacTBopa caxapa U OIpeAeseHHE MacCOBOM JOJIU
€ro B pacTBOpE.

Pacmeopenue. Pacmeopui.

Ceoticmea pacmeopoe 31eKmpoaumos.

PactBopenne kak  ¢usuko-xumumueckuit mpouecc. [lonstue o rugparax u
Kpuctauioryaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH Kak MOJIEIb 3aBHCHUMOCTH
pacTBOPUMOCTH TBEPABIX BEUIECTB OT TeMIeparypbl. HacehlllleHHbIE, HEHACBIIIEHHbIE U
MIEPECHILLEHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB JJIsI IPUPOJIBI U CEJIBCKOT0 X035MCTBA.

[TonsitTue 00 DIEKTPOIUTUYECKON JUCCOLUALMM. OJIEKTPOJIUTHl U  HEJIEKTPOIUTHI.
MexanusM  qucconuanuil  3JIEKTPOJIMTOB €  PA3jIUMYHBIM  XapakTepoM cBA3u. (CTeneHb
ANEKTPOIUTHYECKON Aucconnanuu. CUiabHbIC U CIa0ble AIEKTPOIUTHI.

OCHOBHbIE TOJIOKEHUS TEOPUHU SIEKTPOJMTHUECKOW auccouuanvu. MoHHble ypaBHEHUS
peakiuii. Peakunu oOMeHa, uaymme 10 KOHIIA.

Knaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukanus. Juccomumanus KUCIOT U UX CBOMCTBA B CBETE TEOPUHU
ANEKTPOIUTUYECKON  IHUccOlMatui. MONEKyJIsapHblE W WOHHBIE YPAaBHEHUS  PEAKLIHM.
B3aumoneiicTBue KHCIOT C MeTaulaMU. OJEKTPOXUMMUYECKUHM psii HampsDKEHUH MeETalljIoB.
B3anmoneicTere KUCIOT ¢ OKCUAAMHM METAJIOB. B3auMOJENHCTBUE KUCIOT C OCHOBAHUSIMHU —
peakiusi HeWTpanuzanuu. B3aummoneilcTBue KHUCIOT C coyiiMH. Mcronb3oBaHue TaOIUIIBI
PaCTBOPUMOCTH JJIsI XAPAKTEPUCTUKU XUMHUUYECKUX CBOWCTB KUCIIOT.

OcHoBaHusl, ux kiaaccudukamus. Jlucconnamnus OCHOBaHUN U UX CBOMCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON auccouuanuu. B3aumMopnencTBue OCHOBaHMM ¢ coisiMu. Mcmosb3oBaHue
TaONMMUIBI  PACTBOPUMOCTH  JUISI  XApPAKTEPUCTHKKA  XMMHYECKHX CBOWCTB  OCHOBAaHMIA.
B3aumoneiicTere 1menoyen ¢ OKCUaaMyu HEMETAIUIOB.

Comnu, X AWCCOLMAIMS U CBOWCTBA B CBETE€ TEOPHUH DSJIEKTPOJUTHUUECKOU IUCCOIMAIIIH.
BzaumopeiicTBue comneil ¢ MetannaMu, 0OCOOCHHOCTH ITHX peakuuid. BzaumoneiictBue coneit ¢
cossimu. Vcnonb3oBanue TaOIHIIBI pACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMHUYECKUX CBOWCTB
COJIEH.

O06o0menue cBeieHni 00 OKCHAaX, X KilacCU(pUKAIIMU U CBOMCTBAX.

I'eneTnueckue psapl MeTaula U HeMmeTaula. |'eHeTudeckas CBA3b MEXAY KilacCcaMu
HEOPraHWYECKUX BEIIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeneneHue CTENeHel OKHUCICHUS ISt
AJIEMEHTOB, OO0pa3yloIIMX BEIIECTBA pa3HBIX KJIaccoB. Peaknmuu WOHHOrO oOMeHa U
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENh U BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJICHUE.

CocraBiieHHE€ YpaBHEHHM  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUNA  METOJ0M
AJIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEUIECTB — METAUIOB M HEMETAJJIOB, KHUCJIOT M COJeil B CBETe
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.



Jemoncmpayuu. VcniblTaHue BEHIECTB M HMX PACTBOPOB Ha 3JIEKTPOIMPOBOIHOCTE.
3aBUCUMOCTh  AJIEKTPONPOBOJHOCTH YKCYCHOM KHUCJIOTHI OT KOHIEHTpauuu. JIBUKeHHE
OKpalICHHBIX HMOHOB B JJICKTPUYECKOM I10j€. B3auMoneucTBHE LMHKA C CEpPOM, COJIIHOU
KuCIIoTOM, Xsopuaom meau Il. I'openue marnus. B3aumoneiicTBue XJI0pHON U CEPOBOIOPOTHOM
BOJIBL.

Jlabopamopuvie onvimel. B3auMojeiicTBHE pacTBOPOB XJIOpWIA HATPUS W HHUTpara
cepebpa. [lonyueHue HEpacTBOPUMOIO THUIAPOKCHAA U B3aUMOJICHCTBHUE €r0 C KHUCJIOTAMH.
BzanmogeiicTBHe KHUCIOT C OCHOBaHMSAMH. B3amMonelcTBHE KHCIOT C OKCHIAMU METajljIoB.
BzauMopneiicTBue KUCIOT ¢ MeTajaiamMu. B3auMmojeiicTBue KUCIOT ¢ colsaMU. B3amMonaeiicTBue
IIEJI0OYEH ¢ KHUCJIOTaMHU. B3auMolelcTBHE IEIoUel ¢ OKCHAaMU HeMeTaia. B3zaumoneiicTBue
miestoyet ¢ consMu. [lomydeHne M CBOMCTBA HEPACTBOPUMBIX OCHOBaHMU. B3ammonencraue
OCHOBHBIX OKCHJIOB C KHCIOTaMH. B3auMojeHcTBHE OCHOBHBIX OKCHIOB C BOJO.
BsanmogelicTBe KHCIOTHBIX OKCHJIOB C IeaodaMu. B3ammojeiicTBHe KHUCIOTHBIX OKCHJOB C
BonoH. BsamMmozeiicTBue cojiell ¢ KHCIOTaMHU. B3anMoIeWCTBHE cCOJeld CO IIEJIOYaMHU.
BzaumopeiictBue coieii ¢ cosisiMu. B3anmoneicTere pacTBOPOB COJIEN C METalIIaMU.

Ipaxmuxym « Ceoticmea pacmeopos 31eKmpOoauUmos»

[TpakTuueckast pabota. loHHbIE peakiuu.

[IpakTuueckass pabota. YCIOBHS TEUYCHHS XUMHYECKHUX PEAKIUNA MEXIYy pPacTBOPAMHU
3JIEKTPOJIUTOB O KOHIIA.

[TpakTrueckas padorta. CBoicTBa KMCIIOT, OCHOBAHUM, OKCHJIOB U COJIEH.

[TpakTuueckas pabota. Pemenue skcriepuMeHTaIbHBIX 3a/1a4.

Obwas  xapakmepucmuka  XuMU4YeCKUX  JJ1eMeHmos U  XUMUYECKUX  peakyuil.
Tlepuoouueckuii 3akon u Ilepuoouueckasn cucmema xumuueckux snemenmos /{. . Menoeneesa.

XapakTepucTUKa 3JIEMEHTa IO ero mnosoxeHnto B llepmommueckon cucreme [ M.
MenneneeBa. CBoOICTBa OKCHJIOB, KHCJIOT, OCHOBAaHMWA M COJEH B CBETE TEOPUH
AIEKTPOJIUTUYECKON AUCCOLMALIMY U OKUCIIEHUS-BOCCTAHOBIICHUS.

[TonsiTe 0 mepexoJHBIX 31eMeHTax. AMdoTepHOCTh. ['eHeTHuecKkuil psaa MepexoaHOro
JJIEMEHTA.

Ilepnonnueckuit 3akoH u llepuogmueckas cucrema xumudeckux dnemeHtoB /I, .
Menpneneesa.

XuMHU4YEcKasi OpraHu3alus XUBOM M HEXKHMBOM NPUPOABI. XUMHUYECKHMHU COCTaB Jpa,
MaHTUHA U 3€MHON KOpbl. XUMHUYECKHUE DJIEMEHTHI B KIIETKaX XUBBIX OpraHU3MOB. Makpo- u
MHUKPOIJIEMEHTHI.

O06o01ieHne cBeleHUH 0 XMMHUYECKHX peakuusax. Kiaccuduxaiuss XuMHUYECKUX peakiuil
10 Pa3JIMYHBIM OCHOBAHMSM:

- 110 COCTaBY U YUCILy pearupyromux 1 o0pa3yrouxcs BelecTs;

- 10 TETJIOBOMY (D PexTy;

- [10 HAIIPaBJICHUIO;

- 110 U3MEHEHHIO CTETIEHEN OKUCIIEHUS JIEMEHTOB, 00pa3yIOLIUX pearupyrolue BelecTBa;
- o (aze;

- 110 UCITOJIB30BAHUIO KaTaJIN3aTOPA.

IlonsiTHe O CKOpOCTM XUMHUYECKOM peakuuu. DakTopbl, BIUAOIIME HA CKOPOCThH
XuMHUeckux peakuuii. Karanuzatops! u katanus. MIHruOUTOpbl. AHTHOKCHUIAHTHI.

Hemoncmpayuu. Paznuunsie ¢popmbl Tabaun Ileproanueckoir cuctembl. Mojenn aToMoB
anemeHToB [—III mepnonoB. 3aBHCHMMOCTH CKOPOCTHM XHMHYECKOW pEaKIMH OT MPHUPOABI
pearupyomux BEIIECTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM pPEAaKIMH OT KOHLEHTPALUU
pearupyromux BEHNIECTB. 3aBUCHMOCTb CKOPOCTM XHMHMYECKOM peakiuu OT IUIOIIAIu
CONPUKOCHOBEHMSI PEArMpyIOLIMX BEUIECTB (KUIALIIMHM CcJI0W»). 3aBUCHUMOCTh CKOPOCTHU
XUMHYECKON PEAKIUU OT TEMIIEPATyphbl pEarupyronuX BEUIECTB. | OMOTreHHBIN M IeTepOreHHBbII
KaTaynn3bl. DepMeHTaTUBHBIN KaTanu3. IHrnOupoBaHue.



Jlabopamopnvle onvimul. 1lonyueHne THIPOKCUAA IIMHKA U MCCIEIOBAaHHE €ro CBOMCTB.
MoaenvpoBaHue MOCTPOSHUS TIEPUOTUICCKON TaOIHIIBI. 3aMEeIIEHUE KEIE30M MEIU B PacTBOpeE
cynbdara menu (II). 3aBUCHMOCTD CKOPOCTH XUMHYECKOW PEaKIHUU OT MPHUPOJBI Pearupyromux
BEUICCTB HA IpUMEPE B3aMMOACHCTBHS PA3JIMYHBIX KHUCJIOT C Pa3InYHbIMA METAJUIAMHU.
3aBUCHUMOCTb CKOPOCTHM XMMHYECKON pEaKIMKU OT KOHLEHTPALUU pearupyrolux BEUIECTB Ha
IIpUMepe B3aUMOACUCTBHS LIMHKA C COJITHOM KUCIOTOW Pa3IM4YHON KOHLIEHTPAMKU. 3aBUCUMOCTh
CKOPOCTH XUMHYECKOM pEaKUUU OT IUIOAAX COINPHUKOCHOBEHHUS PEarupyrolliux BeELIECTB.
MonenupoBaHue «KHUILIETO CIOS». 3aBUCUMOCTb CKOPOCTH XHMMHYECKOM pEakuuu OT
TEMIIEPATypbl PEArUpYIOLIUX BEIIECTB HAa NpuUMepe B3aumopencteus okcupa menu (II) c
pacTBOPOM CEPHOM KHMCIIOTHI ITPYU PA3JIMYHBIX TeMIleparypax. PaszioskeHne nepokcuaa Bogoponaa
C MMOMOIIIBIO AMOKCHAA Mapranua u katana3el. OOHapyKeHHE KaTana3bl B HEKOTOPBIX MULIEBBIX
npoaykTax. IHruOupoBaHue B3aMMOAEHCTBHSI COJITHON KUCIIOTBI C IUHKOM YPOTPOIIMHOM.

Memannwi

ITonoxenune wMerawioB B llepuoguyeckon cucreme 1. M. Menneneesa. Meraimyeckas
KPUCTAIJIMYECKAsl pelleTKa U MeTajindeckas Xumuieckas cBsa3b. O0iue husndeckue cBocTBa
METAJIOB. XUMHUUYECKHE CBOMCTBA METAJUIOB KAaK BOCCTAHOBHUTENECH, a TAKKE B CBETE MX
MOJIOKEHUSI B AJIEKTPOXMMUYECKOM Ppsiy HampsbDKeHUu meTtawioB. Koppo3us MeTamioB U
crocoOb! 60pbObI ¢ Hell. CITaBbl, UX CBOMCTBA M 3HAYCHUE.

Obwas xapaxmepucmuxa uje104HblX Memalios.

Mertamiel B npupozae. O6mme crocoOsl ux monydeHus. Ctpoenue atomos. Lllenounsie
MeTallbl — MPOCThIE BellecTBA. BakHellne COeIMHEHUs LIETOYHBIX METAJIOB — OKCHU/IBI,
THIPOKCHUJIBI ¥ COJIH (XJIOPHIBI, KApOOHATHI, CyJb()AThl, HUTPATHI), X CBOMCTBA U IPHUMCHCHHE B
HapoAHOM Xo3siicTBe. Kanuitabie ynoOpeHus.

Obwas xapakxmepucmuxa 21eMeHmos 21aeHol  nooepynnsl 1l epynnoi.

Crpoenue aromoB. lllenouHo3eMenbHbIE METAIbI — MPOCTHIE BellecTBa. BakHeiiiue
COCIMHECHUS IIETIOYHO3EMENbHBIX METAUIOB — OKCHJIbI, THUAPOKCHABI M COJH (XJIOPHUIBI,
KapOOHAaThl, HUTpaThl, cyinbdaThl, ¢ocdarel), UX CBOWCTBA M NPUMEHEHHE B HApPOJHOM
XO3HCTBE.

Anmomunuti. CTpoeHue atroma, GU3NYECKUE U XMMHUECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus aTlOMUHHUS — OKCHJ M TUIPOKCH, X ampOTEpHBIN XapakTep. BaxkHeiie conu
amtoMunus. [I[puMeHeHne amoOMUHUS U €r0 COeTMHEHUI.

Keneso. Ctpoenue atoma, (U3NYECKHE M XUMHUYECKHE CBOWCTBAa IMPOCTOrO BEILECTBA.
['enernueckue psapl Fe2+ u Fe3+. Baxueiimme conm sxeneza. 3HaueHUE xKeie3a M €ro
COEMHEHUH ISl TPUPOJIbI U HAPOJIHOTO X031 CTBA.

Hemoncmpayuu. OOpa3lpl MIETOYHBIX W IIETOYHO3EMENbHBIX MeTaioB. OOpasifsl
CIUTaBOB. B3amMojelicTBUE HATpHs, JUTUA U KajdblMs C BOAOM. B3ammojercTBue HATpus M
MarHusi ¢ KUCJIOPOJOM.

B3aumoneiictBue MetannoB ¢ Hemeraiamu. [lonydenne ruapokcuos xenesa (II) u (11I).
KauectBennsle peakiuu Ha uoHbl Fe2+ u Fe3+.

Jlabopamopuvie onvimoel. B3auMonelcTBHE PacTBOPOB KHUCIOT M COJIEM C MeETaIaMH.
O3nakomieHue ¢ pyaamu xene3a. OKpallMBaHHME IUIAMEHU COJSIMU IIEJIOYHBIX METaJUIOB.
B3aumoneiictBue kanpius ¢ Boaou. [losydeHue rujpokcuaa KajdblUs W HCCIEIOBAHUE €ro
cBoicTB. [lonydyeHue ruapokcuaa aalOMUHHUS U UCCIEIOBaHUE €ro CBOWCTB. B3ammonelicTBue
xKenesa ¢ coisiHoi kucnotoi. [lomydyenne ruapokcunon xenesa (I1) u (III) u uccnenosanme nx
CBOMCTB.

Ipaxmuxym « Ceoticmea memanios u ux coeOUHeHuL»

[TpakTrueckas pabota. OcyliecTBIEeHUE LIETTOYKH XUMUYECKUX NPEBpaIlieHUH.

[Tpaktuyeckas pabora. [Tonyuenue u cBoWCTBa COEIMHEHUI METAILIOB.

[TpakTnueckass pabota. PemieHne 5SKCHepUMEHTANbHBIX 3aJad Ha paclo3HaBaHHE U
MIOJIy4YEHUE COCIUHEHUI METAIIIOB.



Hememannwvi

OOmas xapakTEepUCTHKAa HEMETAJUIOB: TMoloXkeHue B Ilepuomuueckoir cucreme,
O0COOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTPOOTpULIATENBHOCTD (D0) Kak Mepa «HEMETAINIMYHOCTHY,
pan O0. Kpucrainmmyeckoe CTpOEHHUE HEMETAIIOB — IPOCTBIX BEIIECTB. AJUIOTPOIMMS.
®dusnyeckue CBOMCTBAa HeMeTaioB. OTHOCUTEIBHOCTh MOHATHM «METAJD — «HEMETaJL».

Booopoo. Booa. Tlonoxenue Bomopoaa B Ilepuoamdeckoil cHCTEeME XUMHUYECKHUX
anemenToB [[. M. MenneneeBa. CtpoeHue atomMa U MOJEKyJabl. PU3NYECKHE U XMMHUYECKUE
CBOMCTBA BOJOPOAA, €r0 MOJyYEHHE U IPUMEHEHHE.

Bogna. Crpoenne Mousekynsl. Bonmopoanas xumuueckasi cBsi3b. PU3MYECKHE CBOMCTBA
BOJAbl. AHOMajMHM CBOWCTB BoAbl. I'mapodunbHbie W ruapodoOHbIe BellecTBa. XHUMUYECKUE
CBOWCTBA BOJIBI.

Kpyrosopor Boasl B mpupoae. Bomoounctka. Aspauus BoOAbl. BbITOBBIE (QHIBTPHL
MunepanbHble BOJbI. JJUCTUIUIMPOBAaHHAS BOJIA, €€ TIOJIYYCHHE U IIPUMEHECHHE.

Obwas xapakmepucmuxa 2anoeenog. Ctpoenue atoMoB. [IpocTbie BeliecTBa 1 OCHOBHBIE
COCIMHEHUS TaJIOreHOB, WX cBoiicTBa. Kparkue cBenmeHus o xiyope, Opome, ¢pTope U HOIE.
[IpuMeHeHre rajoreHoB U UX COEAMHEHUI B HAPOJHOM XO3SIICTBE.

Cepa. CtpoeHue aroma, ajUIOTPOIHsS, CBOMCTBA W NPUMEHEHHE POMOHMYECKOW Cephl.
Oxkcunsr cepsl (IV) u (VI), ux nomyuenue, cBoiictBa u npumeHeHne. CepHas KHCIIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM XO3511CTBE. IIpOU3BOACTBO CEPHOM KUCIIOTBHI.

Azom. CTpoeHne aToMa U MOJIEKYJIbl, CBOMCTBA MIPOCTOIO BellleCTBA. AMMUAK, CTPOCHHUE,
CBOMCTBa, MoiydeHue U npumeHeHue. Coiau aMMOHHS, UX CBOWCTBA U NpuMeHeHue. OKCHbI
azora (II) m (IV). A3oTHas KHUCJIOTa, €€ CBOWCTBA M NpUMEHEHHE. HHUTpaThl MU HUTPUTHI,
npobiieMa uxX CoiepKaHUs B CEIbCKOXO039MCTBEHHOM MPOIYKIMU. A30THBIE Y100pEHUsI.

@ocgop. CtpoeHue aroma, auIOTpomnusi, CBOiicTBa Oemoro u kpacHoro ¢ocdopa, uX
npuMmenenne. OcHoBHbIe coemuHeHHs: okcupa ¢ochopa (V) um oprodochopras kuciora,
docdarsr. DocopHbie yaoOpeHus.

Venepoo. CtpoeHnune aroma, aJuloTpOmusi, CBOKMCTBAa MoaubUKaIui, npuMmeHeHne. OKCHIbI
yraepoaa (II) u (IV), ux cBoiictBa u nmpumeHenue. KapOoHaThl: KalblUT, COJAA, MOTAIl, HX
3HAYCHHE B IPUPOJIC U KU3HU YETIOBEKA.

Kpemnuii. Ctpoenue atoma, KpUCTaNIMYECKUII KPEMHUW, €ro CBOMCTBA U NMPUMEHEHHE.
Oxkcun kpemuusi (IV), ero mpupoansie paszHoBugHOCTH. CHUIUKAThl. 3HAYCHUE COEAMHEHUUN
KPEMHHS B )KMBOM 1 HE)KUBOU npupojie. [loHsTHE 0 CHUIMKAaTHON MPOMBILIIIEHHOCTH.

Hemoncmpayuu. O6pa3iibl rajoreHoB — MPOCTHIX BellecTB. B3anmoielicTBue rajioreHos ¢
HaTpuUeM, aJloMUHUEM. BpITecHeHHe XJIopoM Opoma WJIM HOJa U3 PAaCTBOPOB HX COJIEH.
B3aumoneiicTBue ceprl ¢ MeTaljaMu, BOJOPOJIOM M KUCIOpoAOM. B3anMopelicTBre KOHIEHTPHU -
pPOBaHHOW CEpHOI KUCIOTHI ¢ Meabto. OOyriaMBaHHE KOHIEHTPUPOBAHHOM CEpHOW KHCIOTOM
OpPraHUYECKUX COETMHEHUH. Pasz0aBiienue CepHOM KHCJIOTHI. BszaumopeiictBue
KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTHI C Menbto. llornomienne yrimeM pacTBOPEHHBIX BELIECTB
Wi ra3oB. BoccraHoBneHne menu u3 ee okcuzaa yriieM. OOpasibl NPUPOIHBIX COEAMHEHUMN
xJopa, cepsl, hocdopa, yrieponaa, kpemHus. OOpa3ibl BaKHEHIINX JUIsI HAPOJIHOTO XO3sCTBA
cynbdaToB, HUTPATOB, KapOOHATOB, (pocharoB. OOpa3ibl CTEKIa, KEPAMUKH, IIEMEHTA.

Jlabopamopnvie onvimul. IlonmyueHue, coOMpaHHMe U pacloO3HAaBaHUE BOAOPOAA.
HccnenoBanne MOBEpXHOCTHOTO HATSKEHMsI BOJbI. PacTBOopeHHe TepMaHTaHaTa Kaiusl WA
MEIHOTO Kymopoca B Bone. ['maparanus obe3BokeHHoro cynbdara menu (II). MsroroBnenue
TUTICOBOTO oOTmnedarka. O3HAKOMIICHHE C KOJJIEKIMEH OBITOBBIX (UIBTPOB M H3YyUYCHUE
WHCTPYKIIMU JOMAIIHEero ObIToBOro (huibTpa. O3HAKOMIIEHHE C COCTABOM MHHEPAIbHOU BOJIBI.
KauectBennass peakius Ha rajoreHuA-HoHbL [lomydeHuwe, coOupaHue W pacro3HaBaHHE
kucnopoja. 'opeHue cepbl Ha Bo3ayxe u kucinoponae. CBolicTBa pa30aBIeHHON CEPHOM KUCIOTHI.
W3yuenue cBoiicTB ammuaka. Pacro3naBanue cosieii amMoHusi. CBoilicTBa pa3z0aBieHHON
a30THOM KHUCIOTHL. B3anmoneicTBre KOHUEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEIBIO.
PacnioznaBanue docdaros. ['opeHue yrisi B KUCIOPOJIE.



[Tony4yenue, coOupaHue M pacmo3HaBaHHWE yrieKHciaoro rasa. IlomydeHue yrosibHOM
KHCIIOTBI M Hu3y4deHue ee cBOWMCTB. I[lepexon kapOonata B TuapokapOoHar. PasznokeHue
runpokapOonara Harpus. [lomydenne KpeMHEBOW KUCIIOTHI i H3y4EHHUE €€ CBOMCTB.

Ipaxmuxym « Ceoticmea coeOuHenuil HeMemaiosy

[Mpaktuyeckas pabora. PemieHune skcrnepuMeHTANBHBIX 3amad 1o Teme «lloarpymma
TaJIOTCHOBY.

[Mpaktudeckas paborta. PemieHune sSkcrnepruMEHTANBHBIX 3amad 1o Tteme «lloarpymma
KHCIIOPO/a».

[Mpaktudeckas pabora. PemieHune skcrepuMeHTANBHBIX 3amad 1o Teme «lloarpymma
a3oTay.

[Mpaktudeckas paborta. PemieHune skcrepuMeHTANBHBIX 3amad 1o Teme «lloarpymma
yrIIepoay.

[Mpaktudeckas padora. [Tomyuenue, coOrpaHue U pacrio3HaBaHUE Ta30B.

Kpamxue ceedenust 06 opeanuyueckux coeOuHeHusx

Yenesooopoowv:. Heopranuueckre W OpraHMYECKHE BeIIECTBAa. YTIJIEBOJIOPOAbl. MeTaH,
9TaH, MPOIaH Kak MpeleNbHbIE YIIEeBOAOPOIAbl. DTWUJICH W alleTUICH KaK HeNpeaelbHbIe
(HEeHACHIIIEHHBIC) yriIeBO0poabl. ['opeHue yrieBoaopoaoB. KauecTBeHHBIC peakiuy Ha

HETpe/IebHBIC COCTUHCHUS. PeaKiust JeruipupoBaHus.

Kucnopoocooepocawue opeanuveckue coeoumeHus. DTUIOBBIA CIHUPT, €ro IMOJy4YeHUE,
NpUMEHEHHE W (U3UOJIOTHUECKOE JeHCTBHE. TpexaTOMHBIA CIUPT TiuiepuH. KauecTBeHHas
peakuus Ha MHOTOATOMHBIC CHIHPTHL. YKCYCHas, CTCApHHOBAas M OJICMHOBAsT KHUCJIOTBI —
NPEICTaBUTEIN Ki1acca KapOOHOBBIX KUCIOT. JKupbl. Mbuia.

Aszomcoodepaxcawue opeanuyeckue coeouHeHusl.

AmuHOrpyrmmna. AMHHOKHCIOTBL. AMHMHOYKCYCHasi KHUCJIOTA. benku (IPOTEHHBI), HX
(GYHKIMY B )KUBBIX OpraHu3Max. KauecTBeHHbIC peaKIMy Ha OCITKH.

Hemoncmpayuu. Monaenu MOIEKyNn MeTaHa, dTaHa, MPOIMAaHa, JTUJIEHA M alleTUJIeHA.
B3aumopeiictBue sTuieHa ¢ OpOMHOM BOJOM M pacTBOpoM TmepmaHTraHaTta Kamus. OOmme
XUMHUYECKHE CBOMCTBA KUCIIOT Ha MPUMepe YKCYCHOM KUCIOThl. KadecTBeHHas peakius Ha

MHOTOQTOMHBIE CITUPTEHI.

Jlabopamopnvie onvimol. KauecTBEeHHbIE peaKIIUK Ha OEIIKH.

O606wenue 3Hanuti no XumMuu 3a Kypc 0cHo8Hot wikoasl. [loocomosxka k OI'D

Ilepnonnueckuit 3akoH u llepuogmueckas cucrema Xumudeckux dnemeHtoB /I, .
MenneneeBa. ®Pu3nueckuid CMBICT TOPSAKOBOTO HOMEpPA DJIEMEHTa, HOMEPOB IIEpHOAA U
rpynnbl. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB AJIEMEHTOB M HMX COEIMHEHUN B NEPUOAAX U
rpynmnax B CBETE MPEACTABICHUN O CTPOCHMM aTOMOB JIEMEHTOB. 3HaueHue [lepmonmdeckoro
3aKOHa.

Buael XUMHUECKHX CBA3EHM M TUIIBI KPUCTAJUIMUECKHUX PEIIETOK. B3auMOCBA3b CTPOCHUS U
CBOMCTB BEIIECTB.

Knaccugukanus XUMHUECKUX peaKkIMid MO Pa3IMYHbIM IpH3HAKaM (YHCIO U COCTaB
pearupyromux 1 00pa3yrouxcs BEIIeCTB; HaJMUMe IpaHullbl pa3aena ¢as; TernaoBoi 3QheKT;
U3MEHEHUE CTENEHEM OKMCIEHUS aTOMOB; HCIOJB30BAHHWE KaTalu3aTopa; HallpaBJICHUE
nporekaHus peakuuu). CKOpPOCTh XUMHYECKHMX peakiuil W (akTopbl, BIMSAIOINIME Ha HEe.
OO6paTuMOCTh XMMUYECKUX PEaKIMi U CIOCOOBI CMELIEHUS XMMUYECKOT'O paBHOBECHSI.

[TpocThie u ciokHbIE BelecTBa. MeTauibl U HEMeTasulbl. ['eHeTndeckue psiabl MeTaia,
HeMeTalyla M mepexofHoro wmeramwia. OKCUObl M TUAPOKCHIBI (OCHOBAaHUS, KHUCIOTHI,
amoTepHbIe THIPOKCUIBI), conn. VX cocTaB, kiaccudukanys 1 o0ue XMMHUYECKUe CBOHCTBA
B CBETE TEOPHUH IEKTPOIUTUUECKOMN TUCCOLUALINN.



TemaTnyeckoe miaHupoBaHue 8 Kiaace

Ne m\im Tema (pa3znen) KonunuectBo yacoB Ha
U3Yy4eHUe
1 Bsenenue. 4q
2 ATOMBI XUMHUYECKHX JJIEMEHTOB Oy
3 [Ipocthie BemecTBa 64
4 CoenuHeHnss XUMUYECKUX DJIEMEHTOB 14y
5 W3menenus, mpoucxXoAsIIre ¢ BeIeCTBaMu 12y
6 ITpakTukym Nel 34
7 PactBopenue. PactBopsl. CBOMCTBA PAaCTBOPOB 3JIEKTPOJIUTOB 184y
8 [TpakTrkym No2 24

TeMaTnuyeckoe MIIAaHMPOBaHUeE 9 KJace

Ne m\it Tema (pazaen) KoauuecTBo yacoB Ha
W3y4yeHue

1 OO6mias XxapakTepucTHKa XUMHYECKUX 3JIEMEHTOB M XHMMHYECKUX 11q
peakuuii. Ilepuogmueckuit 3akoH u llepumoauueckas cucrema
XUMHYECKUX d1eMeHTOB J[.J1. MeHaeneeBa

2 Meramisl 14y

3 [Ipaktukym Ne 1CBoiicTBa METAJIJIOB U UX COCUHEHUN 24

4 HemeTaimisl 244

5 [IpakTukym No2 CBoiicTBa COEIMHEHNUI HEMETAJIIOB 3y

6 Kpatkue cBefenust 06 OpraHu4ecKix COeIMHEHUSIX 44

7 O0600111eH1e 3HAHMI 32 KypC OCHOBHOM IIIKOJIBI 104




