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Pabouas mporpamma yweOHOro mpeamera «XHMHsS» COCTaBleHa Ha ocHoBe DenepanbHOrO
rOCYJIapCTBEHHOTO  00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO oOmero ooOpasoBanusi  (IIpuka3
MunucrepctBa obpasoBanus U Hayku P® ot 17 nmekabps 2010 r. Ne 1897 "OO6 yrBepkaeHUn
(denepanbHOro TOCYIapCTBEHHOTO 00pa30BaTENBHOIO CTAaHJapTa OCHOBHOTrO o0miero oOpasoBanus" (C
W3MEHEHUSAMH, BHECCHHBIMU Tpuka3zoM oT 31 gexabps 2015 r. Nel577), mporpammel «Xumus. 8 — 9
kiacce» aBropa O.C. I'abpuensna, OOII OOO u yde6noro mrana ['bOY OOII Nel6 r. Ceizpanu.

Jlannast paGovas mporpamma peanm3yercss Ha ocHoBe YMK «Xumusa. 8 — 9 kmacce» mon
penakuueit O.C.I"'aGpuensna:

- ['abpuensn O.C. Xumus. 8 knacc - M., Jlpoda;

- l'abpuensua O.C. Xumus 9 kinacc — M., [pocda

XuMUs B OCHOBHOM IKose u3ydaercs ¢ 8 mo 9 kiaccel. OOmiee 4ncino yueOHbIX 4acoB 3a JBa
roga o0yuenuss — 136. M3 Hux B 8 kmacce - 68 yacoB B rox (2 yaca B Hemenoo); B 9 kimacce — 68
4acoB B roj (2 yaca B HEJICNIO).

IInanupyemsble pe3yJbTaTbl OCBOCHHS Kypca

Jluunocmuvimu pe3yiomamamy OCBOCHHS BBIITYCKHUKaMHU OCHOBHOM IIKOJIBI ITPOTPAMMBI I10
XUMUH SIBIISIFOTCSL:

- 3HaThb M IIOHMMAaTh OCHOBHBIE MCTOPUYECKUE COOBITHS, CBS3aHHBIE C Pa3BUTHEM XHMHHU
1 00IlecTBa; AOCTHXKEHMSI B O0JIaCTU XMMHMM W KYJIbTYpPHbIE TpaAuLMM (B YacTHOCTH, Hay4dHbIE
TpPaauIK) CBOCH CTpaHbl; OOLIEMHUPOBBIE JOCTH)KEHUS B 00JACTH XHMMHHU; OCHOBHBIC NPUHIMIIBI U
IIpaBUIa OTHOIIEHUS K IIPHUPOJE; OCHOBBI 3J0POBOrO 00pa3a JKU3HU M 30pOBbeCcOEpEraruiux
TEXHOJIOTUH; IIpaBWIa IOBEJEHUS B YPE3BBIYAMHBIX CUTYalUsX, CBSA3aHHBIX C BO3JEHCTBUEM
pa3NUYHBIX BEIIECTB; OCHOBHBIE IpaBa M OOS3aHHOCTH TIpaxkIaHUHA (B TOM YHCIE YydYallerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, NPO(ECCHOHATBHBIM U JKU3HEHHBIM CaMOOIPE/EICHUEM; COLMAIbHYIO
3HaYMMOCTb U COZiep KaHue NMpodeccHii, CBA3aHHBIX ¢ XUMHUEH;

- WCIIBITBIBATh. YYBCTBO TOPJOCTH 33 POCCUMCKYIO XMMHUYECKYI0 HayKy U YBa)KCHHE K HCTOPHH
€€ pa3BUTHS;, YBAKEHUE U IPUHITHE JIOCTHKEHUN XUMHUHM B MHpE; JIIOOOBb K IMPHUPOJIE; YBAXKEHHUE K
OKpYXaromuM (yJdamuMcsi, YYUTENIsIM, POAUTENSIM U JIp.) — yMETh CIYIIaTh W CJBIIATh MapTHEpa,
MIPU3HABaTh MPaBO KaXk/J0r0 Ha COOCTBEHHOE MHEHHE, IPUHHUMATh PEIICHHS C Y4eTOM MO3UIUN BCeX
YYaCTHHUKOB; YYBCTBO IIPEKPACHOIO U JCTETUYECKHUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MUPOM BEILECTB
U UX MpeBpallleHuil; caMOyBa)X€HHE M SMOLMOHAJIBHO-TIOJOXKHUTEIbHOE OTHOLIEHHE K ceOe;

- Tpu3HaBaTh IIGHHOCTh 310pOBbs  (CBOEro ¥  Jpyrux Jirofeil); HEoOXOIMMOCTh
CaMOBBIPAKEHHUs, CAMOPEAIU3ALUN, COLIUAIIBHOTO IIPU3HAHUS;

- OCO3HaBaTh TOTOBHOCTb (MJIM HETOTOBHOCTb) K CAMOCTOSITEIBHBIM MOCTYIIKaM U
NEICTBUSAM, OTBETCTBEHHOCTb 3a MX pe3yJAbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTb) OTKPBITO
BBIPAXXaTh M OTCTAWBATh CBOKO MO3ULIUIO U KPUTUYHO OTHOCHUTHCS K CBOMM IIOCTYIIKaM,;

- MPOSABIATH. 3KOJOTMUYECKOE CO3HAaHHUE; J0OpOKENIATeNbHOCTh, JOBEpPUE M BHHMATEIBHOCTb
K JIIOJIIM, TOTOBHOCTh K COTPYIHUYECTBY U JApPYkO€, OKa3aHUIO0 NMOMOIIM TE€M, KTO B HEW HYyXKHaercs;
00O0OIIEeHHBI, YCTOWYMBBIH W  M30UpaTeNbHBIA  [O3HABAaTENbHBIM HWHTEpPEC, WHUIUATUBY MU
M0003HATENIFHOCTh B M3YYEHUH MHpa BELIECTB M PEAKLUH; IeJIeYCTPEMICHHOCTh U HACTOWYMBOCTH B
JIOCTH)KEHUH 1eJel, TOTOBHOCTh K NPEOJOJICHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXKHOCTHU
MO3HAHUS  MPHUPOJBI, HEOOXOAMMOCTH  Pa3yMHOI'O  HCIOJB30BAaHMS  JIOCTWKEHHH HAyKd U
TEXHOJIOTUH /71l pa3BUTHI 00IIECTBA,

- YMETh. YCTaHABJIMBATh CBS3b MEXKIYy LEIbI0 M3Y4ECHHs XUMHH UM TeM, [UIS YEero
OHA OCYIIECTBIIIETCS (MOTHMBAaMH); BBIMOJHATh KOPPUTHPYIOIIYI0 CAMOOIIEHKY, 3aKJIIOYaloU[yloCcsl B
KOHTPOJIE 3a NIPOLIECCOM M3Y4EHUSI XMMHH U BHECEHUH HE00XO0TMMBIX KOPPEKTHBOB,
COOTBETCTBYIOUIMX JTallaM M CIOCO0aM H3Y4eHHUs Kypca XHMHH; BBIIOJIHATH PETPOCHEKTUBHYIO



CaMOOILICHKY, 3aK/IIOYAarIYIOCA B OILCHKC IIpoIecca u Kypca XUMHHU

OCHOBHOM IIKOJIbI, IMOJABCACHHH HNTOI'OB Ha OCHOBC COOTHCCCHHA uenef/i U PpE3yibTaTOB; CTPOUTH

pe3yapTara  U3y4yeHUus

KU3HEHHbIE U TMpodecCHOHANbHBIE IUIaHBI C YYE€TOM KOHKPETHBIX COIHMAIbHO-UCTOPHUYCCKHUX,
MOJINTUYECKUX W DKOHOMHUYECKUX YCIIOBUH, OCO3HABATh COOCTBEHHBIC IICHHOCTH M COOTBETCTBHUE UX
NPUHUMAEMbIM B KU3HU pEIICHUSM; BECTH JUAJIOI HAa OCHOBE PABHOMNPABHBIX OTHOLICHUN W
B3aUMHOTO YB@XXCHUS; BBIACIATh HPABCTBEHHBIM ACIEKT MOBEACHHMS W COOTHOCHTH MOCTYIKU (CBOH U
Ipyrux Jojed) u MPUHITHIMU npenenax

BO3MOKHOCTEH HpOTHBOHeﬁCTBOBaTB ﬂCﬁCTBHﬂM U BIMAHUAM, MNIPCACTABIIAOIIUM YIpo3y KU3HHU,

COOBITHSL C OTUYCCKMMHU HOpMaMHu, B CBOHX

3A0POBbBIO U 0€30IaCHOCTH JJUYHOCTHU U 06H_ICCTBa

Memanpeomemnvimu pe3yibmamamu OCBOCHHsI BBITYCKHUKAMHM OCHOBHOW IIKOJBI ITPOTPAMMBbI
110 XUMUU SIBJISIOTCA:
paboTaThb 10 COCTAaBJIEHHOMY ILUIaHY,
ciokuele mpubopsl, cpeactea HKT); ¢

- ymemb
JOTIOIHUTENbHBIE cpefcTBa (CIIPaBOYHYIO JIUTEPATYpY,
MIOMOUIBIO YUUTENsl OTOMpaTh Ui pelleHus y4eOHbIX 3aJad HeoOXOJMMBbIE CIOBapH, SHIUKIIONEIUH,
COMOCTaBIATh M OTOUpaTh HH(DOpPMALNIO, TOIYYEHHYIO U3
ANEKTPOHHBIE

WCTIOJB3Yysd Hapsiay C OCHOBHBIMH U

CIIPAaBOYHMKH, DJIEKTPOHHBIE JUCKU;
pa3IMyYHBIX MCTOYHUKOB (ClOBapH,
WuTepHeT); mpeacTaBisath WHPOPMAIMIO B BHIE TaOJHUI[, CXEM, OINOPHOrO KOHCIEKTa, B TOM
yucie ¢ npuMeHeHueM cpencts MKT; opopMiasTh CBOM MBICIM B YCTHOM M IUCBMEHHOW peuu C

OHIOUKIIOIICAWH, CIIPAaBOYHUKH, JUCKH, CCTb

Y4E€TOM CBOMX Y4YEOHBIX M >KM3HEHHBIX PEUEBBIX CHUTYyallMi, B TOM YHCJIE€ C MPUMEHEHHEM CPEICTB
UKT; cocTaBisiTh pELEH3UIO HA TEKCT; OCYILECTBIATH JOKA3aTEIbCTBO OT MPOTUBHOTO;
- opeanuzogvieams y4eOHOE B3aMMOJCHCTBHE B Tpymie (pacupenensiTh poJid, JOrOBapUBaTHCA

JPYT C APYTOM U T. 11.);
- npedsudems (MPOTHO3UPOBATH) TOCISACTBUS KOJJICKTUBHBIX PEIICHUI;

- NOHUMAMb TPUYMHBI CBOET0 HEyclleXa U HAXOUTh CIIOCOOBI BbI X0/1a U3 3TOW CUTYalluu,
- 6 Ouanoce C YYUTEIEM YUYUTbCS BbIpa0aThIBATh KPUTEPUU OLEHKU U  ONPEIEIATh

CTCIICHb YCICIIHOCTU BBIIIOJIHCHUS CBOCH pa6OTI)I 41 pa6OTI>I BCCX, HCXOOd H3 HMCIOIINXCA

KPUTCPUECB, COBEPIICHCTBOBATHL KPUTCPUH OLICHKU U IIOJB30BATHCA UMM B X0JI€ OLICHKH U CAMOOILICHKH,

- omcmauéamb CBOKN TOYKY 3pEHHUs, apryMEHTHpys €e€; IOATBEpXkKIaThb apryMEHThI

(akTamMM; KPUTHYHO OTHOCUTBCS K CBOEMY MHEHHIO;
- crywams Opyeux, TBITaTbCs NMPUHHUMATh JPYT'YH0 TOYKY 3pEHHs, ObITh T'OTOBBIM H3MEHMTH
CBOIO TOUKY 3PEHUS;

N0  ompeneneHHOH  (opMme;  OCYILECTBISATh  KOCBEHHOE

pegepam
pas3enuTeabHOe 10Ka3aTeabCTBO.

- cocmaesisinio

IIpeomemnuvle pe3yibmamsl OCBOCHUSI BBITYCKHUKAMH OCHOBHOM IITKOJIBI TPOTPaAMMBbI IO XUMHUU

BoinycKHuK noayuum 603mM0iCHOCHb HAYUUMBCA
- XapakTepu30BaTh OCHOBHBIE METObI TO3HAHUS
XUMHUYECKNX 00BEKTOB: HAOJIOIEHNE, U3MEPEHHE,
PKCIEPUMEHT, MOJEIHUPOBAHUE.
- PaznmuyaTh XumMudeckue 0ObeKTHI (B CTATUKE):
- XUMHYECKHUE DJIEMEHTHI U IPOCTHIE BEIIECTBA;
- METAJUTbl U HEMETaUThl W XapaKTepPH30BaTh
OTHOCHUTEJIbHOCTh MPUHAJISKHOCTH  TaKUX
00BEKTOB K TOW WJIM WHOU TPYIIIIE;
- OPraHMYECKUE U HEOPTraHUYECKUE COSTUHEHUS; -

Buinycknuk naywumcs
- Ha3bIBaTh XUMUYECKHUE DIIEMEHTHI U
XapaKTECpHU30BaTb UX Ha OCHOBEC IIOJIOXKCHUA B
[Iepuonnueckoii cucreme;
- opMynmupoBaTh U3yd4EHHBIE TOHSITHS:
BEIIECTBO, XMMUUECKUHA DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, ITPOCTOE U
CIIO)KHO€ BEIIECTBO, XMMHYECKas peakuus,
B bl XUMHUYCCKUX peaKHI/Iﬁ U T. II.,
- OTIpeNieNATh 1o (hopMysaM COCTaB

HCOPTAaHUYCCKUX W OPraHU4YCCKUX BCIICCTB,
YKa3blBaTb BAJICHTHOCTU A4TOMOB XHMHUYCCKHUX
PJIEMCHTOB HUJIN CTCIICHHU UX OKHCIICHMUS,

CUAPOKCUABI (KUCIOPOCOAEpIKAIINE KUCIOTHI,
OCHOBaHUs, aM(pOTepHbIE THIPOKCHUIBI);

- OKCHJIBI HECOJIEOOPA3YIOITHE U COIe00pasyromue




Buinycknuk nayuumca

Bbmycmml( noJayuum 603MOMHCHOCMb HAYUUMBCA

- pa3bACHATH HH(OpPMAIHMIO, KOTOPYIO HECYT
XUMUYECKHE 3HAKU, OPMYITBI M YPaBHEHHUS;
KJIacCU(UIUPOBATh  MPOCTHIE
HEMeTasulbl, OJaropoJiHbIe Ta3bl) U CIOXKHBIC
BeliecTBa (OMHApHbIE COEIUHEHNUS, B TOM

HUHUCIIC W OKCHUIBI,

COJIN);

dbopmMyIupoBaTh
OOBACHATH CTPYKTYPY U

(MeTael,

a TaKXe THUAPOKCHIBl —
KK CJIOTBI, OCHOBaHUs, aM()OTEepHBIC THIPOKCUIBI U

[lepuonuueckuii  3aKoH,
uHpOpMALHUIO,

KoTopyto HeceT [lepuoanueckas cucrema
XUMHUYCCKHUX c}
MenzeneeBa, paCKpbIBaTh 3HAUCHHUE
[Teprorueckoro 3aKoHa; - XapakTepU30BaTh

CTPOCHUC BCIICCTBA — BUAbI XUMUUYCCKHUX cBsA3eH

aemeHTtoB . W

U TUIBl KPUCTALIMYECKUX PEIIETOK;
OIMCHIBATh CTPOCHUE AaTOMOB XHWMHYECKUX
piemeHTOB Ne 1—20 u 26 u oToOpaxaTh UX C
MTOMOIIBIO CXEM;
- COCTaBJISITh (POPMYJIBI OKCHIOB XHMHUYECCKHX

HIIEMEHTOB
THJIPOKCUIIOB;
3allUCBIBaTh  CTPYKTYPHBIC
MOJICKYJISIPHBIX COEAMHEHUN M  (QOpMyIbHBIE
€/IMHUIBI MOHHBIX COCTUHEHUH 110 BAJICHTHO-CTH,
CTETEHSAM OKHCIICHUS WU 3apsaM HOHOB;

- (hopMyIMpPOBATH OCHOBHBIC 3aKOHBI XUMHU —
[IOCTOSIHCTBA COCTaBa BEILECTB MOJIEKYJISIPHOIO

CTPOCHUS, COXPAaHEHHSI MAacChl BEIIECTB, 3aKOH

ABOTazIpO;
(GbopMynupoBaTh  OCHOBHBIE

AQTOMHO-MOJIEKYJISIDHOTO YUEHUSI U
DIIEKTPOIUTHYECKON TUCCOITUAIIHN;
- ONpEJeNATh NPU3HAKH, YCIOBUS NPOTEKAHUS U
MpeKpaIieHus] XAMHUECKUX PEaKIInii;

u COOTBCTCTBYIOIIINX UM

bopmyIIsI

MOJIOXKEHUS
TEOpUn

- COCTaBIAITb ~ MOJIEKYJISIDHBIE  yPaBHEHHUS
XUMHUUYCCKHUX peaKuHﬁ, noz[TBepmz[a}ome
001IIIe XUMHUUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB H€0pFaHI/I‘~IeCKI/IX BCIICCTB nu
OTpakaroIINX CBSI3U MEXKY KJjlaccaMu
COCIMHEHNH,

- COCTABJIATh YPAaBHEHHUs PEAKLMM C y4acTHEM
DJIEKTPOJINTOB B  MOJIEKYJIIPHOM W HOHHOM
BUJIAX;
ONpENENATh 10 XUMHYECKUM YpPABHEHUSIM
[IPUHAUICKHOCTh PEAKUUN K OIPEIEICHHOMY
TUITY WJIHA BULY,

COCTaBJIATH

YpaBHCHUA OKHCIINTCIBHO-
BOCCTaAHOBHUTCIIbHBIX

(KUCTTOTHBIE, OCHOBHBIE, aM(POTEpHEIE);

- BAJICHTHOCTh M CTETIEHb OKUCIICHHS,

- CHUCTEMAaTU4YEeCKHWE U TPUBUAIbHBIC TEPMHUHBI
XUMUYECKON HOMEHKIIATYypHI;

- 3HAKOBYIO CHCTEMY B XWUMHUH (3HaKH W
(bopMmybl, WHACGKCBI U KOX(HUIMEHTHI,
CTPYKTYpHBIE M  MOJEKYJspHbIe (OopMyIbl,
MOJICKYJISIPHBIE M MOHHBIC YPaBHEHHS pPEaKIuil,
[OJIHBIE M COKpAIICHHbIE HOHHBIE YpaBHEHUS
[peaKIHid, TEPMOXUMHYECKUE ypaBHEHUS,
0003HAYCHMsI CTENEHU OKHCIEHUS U 3apsja noHa
B (hopMysIe XUMHUYECKOTO COCTMHEHNU).
Paznuuatp XUMUYECKHEe  OOBEKTH (B
TMHAMUKE):

- ¢u3nueckue U  XHUMHUYECKHE CTOPOHBI
[IPOLIECCOB PACTBOPEHUS U AUCCOLUALINY;

- OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLIUU U
peakuu oOMeHa;

- CXEMBI U ypaBHEHUSI XUMUYECKUX PEAKIIHA.
COOTHOCHTB:

- DK30TEPMHYECKHE pPEaKIUh H  PEaKUuu
TOPECHMUS;

- KaTAIUTUYECKHE U (PepPMEHTATHBHBIC PEAKIUH; -
METaJlJI, OCHOBHBIN OKCHJI, OCHOBAHUE, COJIb;

- HEMEeTaJll, KUCIIOTHBIM OKCHUJ, KMCIIOTA, COJIb;

- CTPOEHHUE aToMa, BUJ XUMUYECKOU CBSI3U, THII
KPUCTAJUIMYECKOH  pemeTKH H  (U3HYECKHe
CBOICTBA BEIIECTBA;

- HAxXOXICHHWE DJJIIEMEHTOB B MpHPOJE U
[IPOMBIIIIJIEHHBIE CLIOCOOBI UX MOJIYUEHUS;

- HEOOXOMMOCTh XMMHYECKOTO TIPOU3BOJICTBA U
TpeOOBaHUI K OXpaHe OKPY)KAIOLIeH Cpe/ibl;

- HEOOXOIMMOCTh TPUMEHEHHUS COBPEMEHHBIX
BEUIECTB M MaTepualoB H TpeboBaHUSA K
cOEepeKEHHIO 37J0POBbSI.

BriaBUTaTh U AKCIEPUMEHTAIBHO MPOBEPSTH
THITOTE3Bl O XUMHUECKUX CBOMCTBAX BEIECTB Ha
OCHOBE UX CcoCTaBa M  CTPOCHHS U
MPUHAIICKHOCTH K OMNPENEIIEHHOMY Kjaccy
(Tpyme) BemecTs.

[IporHo3upoBaTh  CIOCOOHOCTH BElIECTBA
MPOSIBIIATH OKHUCITUTENbHbBIE WIH
BOCCTAaHOBUTEJIBHBIE CBOMCTBA C YYETOM CTEIIEHEH
OKHCIICHHSI DJIEMEHTOB, BXOSIIUX B €ro COCTaB, a
TaK)Ke MPOAYKTOB COOTBETCTBYIOIIUX OKUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIHIA.

CocCTaBJsTh ypaBHEHUS PEAKIUH C y9acTHEM
TUTTUYHBIX OKUCIUTENEH U BOCCTAaHOBHUTENEH HA
OCHOBE JIEKTPOHHOI0 OaJiaHca.




Buinycknuk nayuumca

Bbmycmml( noJayuum 603MOMHCHOCMb HAYUUMBCA

[pEeaKIMii C TIOMOIIBID METOJIa 3JICKTPOHHOTO
Oatamnca;

- NPUMEHATh  TOHATHS  «OKHUCIICHUEY
«BOCCTAHOBJICHUEY JIJIS XapaKTePUCTUKU
XHUMHUYECKHX CBOMCTB BEIIECTB;

- OmpeneisTh C TOMOIIbI0 KAaueCTBEHHBIX
peakuuii  xjopua-, cyiabdar- u  kapOoHaT-
QHUOHBI M KATHOH aMMOHUS B PacTBOPE;

- OOBSCHATH BIMSHHUE Pa3IMYHBIX (PAKTOpPOB Ha

CKOPOCTb XMMUYECKUX PEAKLIHIA;

- XapakTepu30BaTh TIOJIO)KCHHE METAJIOB |

HEMETaJJIOB B [lepmogmdeckoit  cucreme
PJIEMEHTOB, CTPOCHHE WX aTOMOB M KPUCTAJLIOB,

o01re PU3NYecCKue i XUMHUIECKHE CBOMCTBA,

- OOBSICHATH MHOTOOOpa3ue IMPOCTHIX BEIICCTB

SIBJICHHEM  aJUIOTPONMM ¥ YKa3bIBaTh €€
[IPUYNHBI,

- pasnuyaTh THUAPO-, MHUPO- i
NJICKTPOMETAJUTYPTUI0 W WILIIOCTPHPOBATH HX

puMepamMu MIPOMBIIIIICHHBIX crmoco0oB

MOJIYUYCHUST METAIIJIOB;

- 1aBaTh OOIIYI0 XapaKTEPUCTHKY 3JEMEHTOB |,

I, VII A rpynm, a Takke Bogopojia, KUCIOpoaa,

a30Ta, cepwl, (ocdopa, yriepoaa, KpeMHUS U

u

00pa30BaHHBIX MMM TPOCTHIX BEHIECTB U
BOKHEHIITUX COCJIMHEHMI (ctpoenwme,
HaX0XKJICHHE B IpUpOJIE, MI0JIyYEHHUE,
duznueckue M XMMHUYECKHE  CBOMCTBA,
[IPUMEHEHHUE);

- OIIMCbIBATb KOPPO3UIO MCTAJJIOB U CII0COOBI
3alIUTHI OT HEE,

- MMPOU3BOJUTH XUMHYCCKUC  PpaCHUCThI C
MCIIOJIF30BaHUEM IIOHSATHH «MaccoBas JOJA
BCIICCTBA B CMCCH)», KKOJINUYCCTBO BCIICCTBAM,

«MOJISIPHBIN obbem» 1o  dopMmynam U
YPaBHEHUSIM PEaKIINii;
- ONHUCHIBATH CBOMCTBA U  MPAKTUUYECKOE

3Ha4YeHHNE N3YYCHHBIX OPTaHMUECKUX BEIIECTB;
- BBHINOJHATH O0003HAUEHHBIE B TPOTpPaMMe
HKCTIIEPUMEHTHI, PAaCMO3HABATh HEOPTaHUYECKUE
BEIIIECTBA 10 COOTBETCTBYIOIINM IIPU3HAKAM;

- cobmofaTh mpaBwiia Oe3omacHOM paboThl B
XMMHYECKOM KaOuHeTe (1abopaTopumn).

Onpenensars  BO3MOXKHOCTb IIPOTEKAHUS
XUMHUYECKHUX peakuui Ha OCHOBE
PIIEKTPOXUMHYECKOTO psana HaIPsUKEHUHN
METaJUIOB, pana AJEKTPOOTPULATEIIBHOCTH
HEMETa/lIoB,  TaOJIMIBI ~ PacTBOPUMOCTHM U C
[Y4ETOM YCJIOBUHM UX MTPOBEACHUS.

[IpoBoauThH pacdeTrsl 0  XMMHYECKUM
(bopmynaM U ypaBHEHUSIM:

- i1 BbIBOAa  (GOpMYJbl  COEAMHEHUS 110
MAaCCOBBIM JOJISIM 3JIEMEHTOB;

- 1o IIPUTOTOBJICHUIO pacTBopa c
MCIIOIb30BAHUEM KPUCTAJLJIOTUIPATOB;

- 10 HaxOXICHUIO JIOJIM BBIXOJA IPOAYKTA
pEakIMu 1O  OTHOLIEHHIO K  TEOPETHUYECKH
BO3MO>KHOMY;

- ¢ wucnonb3oBaHueM mpasmiaa [eit-Jltoccaka 00
00BEMHBIX OTHOILICHUSAX Fa30B;

- C HCHOJb30BaHUEM MOHSATUHI
MMOJIbY», «IUCJI0 ABOTAIPOY,

- 10 TEPMOXMMHUYECKHM YPAaBHEHHSIM pEaKLUU.
[IpoBOIUTH XUMHUYECKUN DSKCIEPUMEHT C
HEYKOCHUTEIbHBIM COONIOACHUEM  IPaBUII
TEXHUKH OE30MTaCHOCTH:
[0  YCTaHOBJICHUIO
KOJIMYECTBEHHOT'O CO-
CTaBa COCIMHEHUS;

- MpU  BBITIOJIHCHUH
[POEKTA;

- B JIOMAaIITHUX yCJIOBUSIX.
Hcnonb3oBath npuoOpeTeHHBIC KJIFOUEBBIE
KOMIICTCHITUM  JJISI  BBINOJHEHUS  TMPOEKTOB U
y4eOHO-HCCIIEJ0BATENbCKUX 3a1a4 o
M3y4EHUIO  CBOWCTB, CIOCOOOB  MOJTYy4YEHUS
[pacriO3HaHMsI BELLIECTB.

Onpenenstb HMCTOYHHUKHU XUMUYECKOU
nHbopManuu, MIPEICTaBIATh CITUCOK
MH(OPMALIMOHHBIX PECYpCOB, B TOM 4YHUCIE U HAa
MHOCTPaHHOM SI3bIKE, TOTOBUTH
MH(QOPMAIIMOHHBI TIPOAYKT U TPE3EHTOBATH €TO0.
OOBEKTUBHO OIICHUBATh uH(pOpPMAIIHIO
BEIIECTBAX U XUMHUYECKHMX  IpoIleccax,
KPUTHUYECKHU OTHOCHUTBCSH K MICEB/IOHAYYHOH
nHpopManuy,  HEAOOPOCOBECTHOM  peKkiaMe B
CpeICTBaX MaccoBOW MH(OPMAIIHH.
Co3gaBaTb MOJEIU M  CXEMBI
Y4eOHBIX ¥ MO3HABATEIHHBIX 3aa4.

«KMOJIb»,

Ka4CCTBCHHOI'O u

HCCICA0BATCIBCKOTO

0

JUIsL  pelIeHus




Coaepixanue Kypca

Bseoenue

[Ipenmer xumuu. MeToapl TO3HAHMS B XUMHUHU. HaONIOJEHHE, OKCIIEPHUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHYECKOW uH(poOpMalMu, €€ [OJIydeHHe, aHalu3 u
IIPEJCTaBIEHUE €0 Pe3yJIbTaToB.

[loHdATHe O XMMHMYECKOM »HJleMeHTe U (opMax €ro CyIeCTBOBaHMA: CBOOOAHBIX aTOMax,
IIPOCTBIX U CJIOXKHBIX BELIECTBAX.

[IpeBpamenuss BemecTB. OTIWYME XUMHUYECKHX pPEAKIUA OT (U3HMYECKUX SBJICHHHA. Poub
XMUMHU B )KU3HU YenoBeka. Xemoduius u xemopoous.

Kpatkue cBeneHHss M3 HCTOPUM BO3HUKHOBEHHUS W DPa3BUTUS XUMHUH. Pojb OTE€4eCTBEHHBIX
YUEHBIX B CTAaHOBJIECHUM XUMHUYeCKOW Hayku — pabotel M. B. JlomonocoBa, A. M. byrneposa, /1. 1.
Meneneesa.

XuUMHUYEeCKas CHUMBOJIMKA. 3HAKM XUMHUYECKUX 3JEMEHTOB U IPOUCXOXKACHHE HUX Ha3BaHUIL.
Xumnueckue ¢opmynbl. HWunekcel u  ko3dduuumentsl. OTHOCHUTENBHBIE aTOMHAas U
MoOJIeKyJsipHass Macchl. [IpoBeaeHume pacyeToB MaccOBOM  J0JIM  XMMHYECKOTOo 3J€MEHTa B
BEIIECTBE Ha OCHOBE €ro (OpMYyJIbl.

Ilepnonnueckas cucrema xumuueckux osnemeHtoB [JI. M. MenneneeBa, ee cTpykTypa:
Mayible ¥ OOJNBIIME NEepUOJbl, TPYINbl W moArpymmbl. llepuoamueckass cucTtemMa Kak CIPaBOYHOE
nocoOue sl OTydeHHsI CBEICHUN O XMMHUYECKHX 3JIEMEHTaX.

Hemoncmpayuu.  Mopenu  (wapoctepxkHeBble M Crioapra—bpurineba)  pa3auyHbIX
IOPOCTBIX M CIHOXHBIX BewlecTB. Kouiekius CTEeKISHHOW XuMmMyeckod mnocynasl. Komnmeknus
MaTepuaJoB M W3JeJUN M3 HUX Ha OCHOBE allOMHUHMs. B3ammopeicTBue Mpamopa ¢ KHUCIOTOH U
IIOMYTHEHHUE U3BECTKOBOW BOJIBI.

Jlabopamopnvie onvimei. CpaBHEHHE CBOMCTB TBEPAbIX KPUCTALUIMYECKUX BELIECTB U
pactBopoB. CpaBHEHHE CKOpPOCTH HCIApEHUs BOJbI, OJEKOJIOHA M OSTWIOBOTO CIHUpPTa C
GUIBTPOBAIBHON OymMary.

Amombl XuMUYeCcKUx 31eMeHmo8

ATOMEI Kak (1)opMa CyHICCTBOBAHHUA XHUMHUYCCKUX DJICMCHTOB. OcHOBHbBIE CBCIACHHUA O
CTPOCHUU aTOMOB. Z[OKa?»aTeHBCTBa CJIIOXKHOCTH CTPOCHUA aTOMOB. OnbITeI Pe3ep(1)0pﬂa.
HnaHeTapHas[ MOZCIIb CTPOCHHUA aTOMaA.

CocTaB aTOMHEBIX AACP: HNPOTOHBI, HeﬁTpOHLI. OtHocUTEeNnbHAS aTOMHas Macca.
BzanMocBsI3b MOHATHI «IIPOTOHY, <(I-IeﬁTp0H)), «OTHOCHUTCIIbHAA aTOMHas Macca».

N3meHeHne uMcna TPOTOHOB B siApe aromMa — O0pa3OBaHHWE HOBBIX XHUMHUYECKHX
JJIEMEHTOB.
W3MeHeHne uuciia HEWTPOHOB B sjpe aroma — oOpa3oBaHue u30TONOB. COBpPEMEHHOE

ONpese/ieHue TOHATUA «XUMHUYECKUI d3ieMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHYECKOTO DJIEMEHTA.

OnexTpoHbl. CTpOEHHME JJIEKTPOHHBIX YPOBHEH aTOMOB XHMHYECKMX JJIEMEHTOB MallbIX
nepuooB. [IoHATHE 0 3aBEPILIEHHOM 2JIEKTPOHHOM YPOBHE.

Ilepuognueckass cucrtema XuMHuueckux diemeHToB [[. 1. MenzaeneeBa M CTpoe€HHE aTOMOB:
(bu3nyuecKkuil CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMEpa IPYMIbl, HOMepa Meproja.

W3meHeHne 4ducina 3JIEKTPOHOB Ha BHENIHEM JJEKTPOHHOM YPOBHE aTOMa XHUMHYECKOIO
JlieMeHTa — oOpa3oBaHHE TMOJOXKUTEIbHBIX W OTpULATENbHBIX HOHOB. IoHbI, 00pa3oBaHHBIE
aTOMaMu METAJJIOB M HeMeTauioB. [IpuyMHBI M3MEHEHHS METANIMYeCKUX U HEeMEeTaNInYeCKUX
CBOWCTB B mepuoiax M rpynmnax. O6pa3zoBaHue OuHapHbIX coenuHeHHUH. [loHsTHe 00 MOHHOI CBS3M.



Cxewmbl 00pa30BaHUsI HOHHOM CBSI3U.

BzaumopeiicTBue  aTOMOB ~ 3JIEMEHTOB-HEMETANIOB  MEXAy co0oii —  oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI IPOCThIX BelecTB. KoBajeHTHas: HEMOJsIpHAsi XUMUYECKas CBSI3b. DJIEKTPOHHBIE
U CTPYKTypHbIe (opmynbl. BzaumoneiicTBue aTOMOB HEMETAJIOB MEXAYy co0oii —oOpa3oBaHue
OMHApPHBIX COEIMHEHUN HEMETaJUIOB. OJEKTPOOTpUllaTedbHOCTh. KoBalieHTHass MOJspHAs CBS3b.
[lonsiTHe O BaJEHTHOCTHM Kak CBOWCTBE aTOMOB OOpa30BBIBATH KOBAJIEHTHBIE XUMHUYECKHUE  CBS3H.
CocraBnenue ¢GopMyn OWHApPHBIX COEAMHEHHWH 10 BaJeHTHOCTU. HaxoklieHue BaJIeHTHOCTHU IO
dhopmyse OMHAPHOTO COSAMHEHUS.

BzaumopeiictBue aToMOB METAIOB  MEXIY co0oif — o0pa3oBaHHE METATMYECKUX
kpuctaiuioB. [IoHATHE 0 METAIUNINYECKON CBA3U.

Lemoncmpayuu. Moaenu aToMOB XHMMHMYECKMX dJeMeHTOB. lIlepuommueckas cucrema
XUMHUYecKuX dieMeHToB []. V. MenzaeneeBa pa3inuHbIX GOpM.

Jlabopamopnvie onvimei. MojenupoBaHHe MPUHLUIA JEHCTBHS CKAHUPYIOIIEr0 MHKPOCKOIIA.
WsrotoBnenne mozeneil MoJeKyln OWHApHBIX XHMHUYECKUX COeIMHEHUH. M3rotomieHwe Mopenw,
WUTIOCTPUPYIOIIECH CBOMCTBA METAJITMYECKOM CBSI3H.

IIpocmuie sewyecmea

[Tonoxxenne mertaimoB M HeMerawioB B Ilepuogmyeckon cucreme. BakHelmme mnpocTeie
BEILIECTBA-METAJUIBL:  JKEJI€30,  AJIOMUHUN,  KalblMid, MarHud, HaTpui, Kamuih. OOmme
(du3nYecKre CBOWCTBA METAILIOB.

Baxneiiimue  mpocTele  BeLECTBa-HEMETaUIbl,  OOpa3OBaHHbIE  aToMamMH  KHUCJIOPOJa,
BOJIOpOZa, a30Ta, cepbl, Qocdopa, yriaeposa. Moekyabl MPOCTHIX  BEIIECTB-HEMETAJUIOB!
BOZOPOJa, KUCIOPOAA, a30Ta, raJIoreHoB. OTHOCUTENbHAs MOJIEKYJISIPHAs Macca.

CriocoOHOCTh aTOMOB XMMMUYECKHX JJIEMEHTOB K OOpa30BaHUI0 HECKOJBKUX MPOCTHIX
BEIIECTB —  aUIOTpomMs.  AJUIOTPONHBIE  MoAM(HKAUMKM  KHciaopona, ¢ocdopa,  oJoBa.
Mertannuueckue W HEMETaUIMYeCKWe CBOWCTBA MPOCTHIX BemiecTB. (OTHOCUTENBHOCTb 3TOTO
MIOHSATHSL.

Uucno Asoraapo. KommuectBo BemectBa. Moinb. MonspHas wmacca. MousipHblii  00beM
ra3oo0pa3Hbix BeulecTB. KpaTHble €IUWHUIBI U3MEPEHMs] KOJIMYECTBA BEIIECTBA — MWUIMMOJIb M
KWJIOMOJb,  MWUIMMOJIIPHasT WM KWIOMOJSIpHas  MacChl  BEIIECTBA,  MWUIMMOJSPHBIA U
KUJIOMOJISIPHBII 00beMBbI ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ HcHONb30BaHMEM MOHATHH  «KOJIMYECTBO BEUIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIH 00BEM ra30B», «UUCIO ABOTagpo».

Hemoncmpayuu. IlonydeHune o3oHa. OOpasipl 0enoro u ceporo oJoBa, OEI0ro M KpacHOro
dbochopa. Hekortopsie MeTauibl U HEMETAUIBI KOJIMYECTBOM BemiectBa 1 Mosb. MonsipHbI 00BeM
ra3000pa3HBIX BEIIECTB.

Jlabopamopuvie onvimul. (O3HAKOMIIEHHE C KOJUIeKIMeW MeTauioB. (O3HakOMJIEHHME C
KOJUIEKIIMEW HEMETAIIIIOB.

CoeouHneHust XUMUYeCKUx 2J1eMeHmos

Crenenp okucneHusi. CpaBHEHHE CTENEHUW OKHUCIEHUS U BaJeHTHOCTH. OmnpeneneHue
CTCTICHH OKHUCJICHHSI DJJIEMEHTOB B OWHapHbIX coeanHeHusx. CocraBieHue (opmyn OWHApPHBIX
COoeIUHEHHH, OOIINH crToco0 UX Ha3BaHHUIA.

BI/IHapHI)Ie COCAMHCHUA MCTAJZIOB MW HEMCETAJJIOB: OKCHIFBI, XJ'IOpI/IJII)I, Cy.]'IB(i)I/I)II)I 158 Hp.
Cocranenue ux Gopmy.

BI/IHapHLIe COCOINHCHUSA HCEMCTAIIOB: OKCHUbI, .]'IGTy‘II/Ie BOJIOpO)IHI)Ie COCAUHECHHUS, HX
cocTaB M Ha3BaHuA. [IpeAcTaBUTENM OKCHUIOB: BOJA, YIVIGKHCIBIM Ta3, HerameHas HW3BECTb.



[IpeacraBuTenu JIeTy4rX BOJOPOJHBIX COEAMHEHUIN: XJIOPOBOIOPO] U AMMHAK.

OcHoBaHuUs, UX COCTaB W Ha3BaHus. PacTBopuMocTh ocHOBaHui B Boje. IIpencraButenu
mienouei: TUAPOKCUABI HATpUs, Kanusd W Kaiblusa. [loHATHe 00 WHAMKATOpaX W KauyeCTBEHHBIX
peakuusx.

Kucnorel, mx cocraB u Ha3BaHus. Kiaccudukanus kucnor. [IpeacraButenn KHUCTOT:
cepHasi, coJyisHas, a3oTHas. [loHsTtue o mkaie kuciaorHoctu (mkane pH). M3mMeHnenume okxpacku
WHJIMUKATOPOB.

Conu Kak MPOU3BOAHBIE KUCJIOT U OCHOBaHMU. WX cocTtaB m Ha3BaHusa. PacTBopuMocCTh coseit
B Bojie. [IpencraButenu coseit: Xxyiopua HaTpus, kKapooHat u pocdar KanbIus.

AMop(dHBIE W KpHCTAJUIMYECKHWE BeliecTBa. MEXMONCKYISpPHBIE B3aWMOACUCTBHS. THIIBI
KPUCTAJUTMYECKUX PEUIETOK. 3aBHCUMOCTbh CBOMCTB BEHIECTB OT TUIIOB KPUCTAINTIMYECKUX PEIICTOK.

Uwnctbie BemecTBAa © CMecH. [IpuMepbl IKUAKUX, TBEPIbIX M Ta3000pa3HBIX CMeceH.
CBolicTBa YHCTBIX BEIISCTB U cMmeceil. Mx cocraB. MaccoBass u 0ObeMHAasl JJOJIM KOMIIOHEHTA CMECH.
PacueTsl, cBI3aHHBIC C MCIIOIB30BAHUEM ITOHSITHS <(IOJISI».

Jlemoncmpayuu. O6pa3ibl OKCHIOB, KHCIIOT, OCHOBaHUM U coiei. Moenu KPUCTAJUIMYECKHUX
pelieToK XJjopuaa Hatpus, anmasza, okcuaa yriepoma (IV). KucinoTHo-mienodHble MHAMKATOPHI U
W3MEHEHUE MX OKpPAaCKM B pa3IMYHBIX cpeAax. YHHUBEPCAJIbHbIM HHIMKATOP M M3MEHEHHE €ro
OKpackH B pa3inuHbIxX cpepax. [kana pH.

Jlabopamopuvie onvimul. (O3HaAKOMIIGHHE C KOJUIGKIHMEW OKcHIoB. (O3HaKOMIIGHHE CO
CBOWMCTBAaMHM aMMHAKA, BBIJIAHHOTO B ammyie. KadecTBeHHass peakuus Ha YIJIEKUCIbIA Tras.
Ompenenenne pH pactBopoB Kucinotel, Mmenoud u Boabl. Ompenenenue pH naumonHOrO U
s0JJOYHOTO COKOB Ha cpe3e IuiofgoB. (O3HakOMJIEHHWE C KoJulekiuend coisieii. O3HaKOMIIGHHE C
KOJIJICKIIMEH BEIIECTB C pPa3HbIMU THUIAMH KPUCTAIIMYECKOM PpEIIETKH W H3TOTOBJICHUE MOJENeH
KPUCTAJUTMYECKUX pemeToK. O3HaKOMIICHHE C 00pa31ioM TOPHOM MOPOIbI.

H3menenus, npoucxoosawue ¢ gewyecmsamu
[ToHsiTHE ABNIEHUI KaK U3MEHEHU, POUCXOASAIIMX C BEIIECTBOM.
SIBrieHus, CBSI3aHHBIE C HM3MEHEHHEM  KPHUCTAUIMYECKOrO CTPOEHHUS  BEIIECTBA  IpPH

IIOCTOSSHHOM ~ €ro  cocraBe, — (usuueckue sBiIeHUs. Puznueckue SBICHUS B XUMHH:
IUCTWUISALMS,  KpUCTAJUIM3allMs, BBIMapUBaHWE M BO3TOHKA  BEIIECTB, (UIbTpOBaHHE U
LEHTpUYrUpOBAHUE.

SIBneHus, CBA3aHHBIE C M3MEHEHHMEM COCTaBa BEIIECTBA, — XMMHYECKHE DPEAKIHUH.

[Ipu3Hak ¥ yclOBUS TPOTEKAHUS XUMHMUYECKUX peakuui. Bpinenenue Temiorsl W cBeta —
peakiuu ropenust. [TonsTre 06 3K30- ¥ SHAOTEPMUUECKUX PEAKIIHSIX.

3aKOH COXpaHEHHWS MacChl BEHIECTB. XWMHUYECKHE YpAaBHEHHs. 3HAue€HHE WHIEKCOB H
ko3¢ dunrenToB. CocTaBiaeHNE YPaBHEHUNH XUMUYECKUX PEAKITHI.

PacueTsl 1m0 XMMHYECKMM ypaBHEHHWsM. PemeHue 3amad Ha HaXOXICHHE KOJIMYECTBA, MACCHI
Wi o0beMa NPOJAyKTAa peakIuu TI0 KOJMYECTBY, Macce WIM O00bEMYy MCXOJHOTO BEIIECTBa.
PacueTsl ¢ MCMONB30BaHMEM IMOHATHUS «IOJS», KOTJla MCXOAHOE BEIIECTBO JaHO B BUJE pacTBopa C
3aJJaHHON MaccoBOW JI0JIell pacTBOPEHHOTO BEIIECTBA WM  COJCPKHUT OINPEAEICHHYIO OO0
IIpUMecen.

Peaknuu pasnoxenus. IlpencraBneHne O CKOpOCTM XUMHUECKMX peakuuid. Karanmuszatopsl.
@®epmenThl. Peaknmm coenmHeHus. KaranuThyeckwe W HEKaTATUTHYECKHE pEAKIUH, OOpaTHMBIE W
HeoOpaTUMble peaknuu. Peakinum 3amenieHus. Psj akTUBHOCTH METaIOB, €r0 HCIOJIh30BaHUE IS
MIPOTHO3UPOBAHMST BO3MOXKHOCTH MPOTEKAHMS PEAKIUil MEXKAy MeTallaMd W KHCIOTaMH, PeakIuid
BBITECHEHHS OJHUX METAJUIOB M3 PAacTBOPOB WX COJIEH IpyruMu Meramiamu. Peaknuum oOMeHa.
Peaknuu HeWTpanuzanuu. YcClIOBUS MPOTEKaHUS peaklUuii oOMEeHa B pacTBOpax J0 KOHIA.



Tunel XMMHYECKUX pEakUuld Ha I[pPUMEpe CBOMCTB BOABL. Peakuus pasiokKeHUs —
ANEKTPONIU3 BONBI. Peaknwu coeNMHEHWsT — B3aWMOJCHCTBHE BOJBI C OKCHAAMH METANIOB U
HEMETAJUIOB. Y CJIOBHE B3aUMOJCHUCTBUA OKCHIOB METAJUIOB M HEMETAUIOB ¢ BoAoW. llonsarue
«THIPOKCUABI». Peakiuu 3aMemieHusi — B3aMMOJEHCTBHE BOJBI C MeTaiamu. Peakium oOMeHa —
THJIPOJIU3 BEIIECTB.

Jlemoncmpayuu. Tlpumepsl pu3nyueckux sIBICHWN: a) TUIaBieHHe napaduHa;, 0) BO3TOHKAa HOJA
nuinu OCH30MHOM KHUCIIOTHI; B) PAaCTBOPEHHE OKpAIIEHHBIX cojiel; T) nauddy3us ITyMHCTHIX BEIIECTB C
ropsmiei JaMmnouyku Hakanuanus. [Ipumepbl XUMHUYECKUX SIBJICHHI: a) ropeHue mMaruus, Qocdopa;
0) B3aUMOJICHCTBUE COJSHOM KHUCIOTBI C MpaMOpPOM WJIM MEJOM; B) IOJIYYEHHE THAPOKCHAA
menu (I1); r) pacTBopeHHE MONYYEHHOTO THIPOKCHIA B KHUCIIOTaX; J) B3aMMOJCHCTBHE OKCHIA MEIn
(1) ¢ cepHoii KHCIOTOW TMpH HArpeBaHWM; €) pa3JIOKEHHE IMEePMaHTaHaTa KaWs, ) Pa3JIoKCHHUEC
MEPOKCHIa BOJOPOJA C TMOMOIIbI0 JMOKCHAA MapraHila M Karamas3bl KapTogens HId MOPKOBH; 3)
B3aMMOJICHCTBHE pa30aBICHHBIX KUCIOT C MeTaJUIaMu. Jlabopamophnvie onvimoul. OKHUCIECHHE Menu B
IUIAMEHH CHOUPTOBKUA WJIM TOPENIKU. 3aMerieHue Meau B pacTBope xiopuaa meau (1) sxenezom.

IIpakmuxym «IIpocmetiviue onepayuu c sewyecmeomy

IIpaktuyeckas paborta. IlpaBuna TexHMKH Oe30macHOCTH HpuU paboTe B XUMHUYECKOM
kabunere. Ilpumemsl oOpamenus ¢  7a00OpaTOpPHBIM  OOOpPYAOBaHHEM H  HarpeBaTeIbHBIMHU
npubopamu.

[Ipaktnyeckas paborta. HaOnromeHuss 3a W3MEHEHHSAMH, MPOUCXOMAUIMMH C  TOpALICH
CBEYOM, U MX onKcaHue (TOMaITHUIA YKCIICPUMEHT).

IIpakTuyeckass paboTa. AHamu3 IMOYBBI M BOJbI (AOMAIIHUM sKcnepuMmeHT). IlpakTuyeckas
paOora. [Ipu3Haku XMMHUYECKUX peaKIuil.

IIpakTuyeckas pabota. IIpuroToBiaeHue pactBopa caxapa U OIpeJesIeHHEe MacCOBOM JOJH €ro B
pacTBope.

Pacmeopenue. Pacmeopui.

Cesoticmea pacmeopog 31eKmpoaumos.

PactBopenne kak  ¢usuko-xumuueckuit mpouecc. [lonstme o rugparax u
Kpuctauioruaparax. PactBopumocts.  KpuBble  pacTBOPUMOCTHM  KaKk  MOJAENIb  3aBHCHUMOCTH
pacTBOPUMOCTH  TBEPABIX  BELIECTB OT  TeMmmeparypbl. HacellleHHbIE, HEHACBIEHHBIE U
MEPECHIILIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB ISl IPUPOABI U CENBCKOTO X0341CTBA.

[TonsiTne 00  DIEKTPONMTUYECKOM  TUCCOLMALMU.  DIEKTPOIUTHI M HEIJNEKTPOJIUTHI.
Mexanusm Jucconuanuii  AJIEKTPOJIUTOB €  Pa3jJU4YHBIM  XapakTtepoMm cBs3u. (CreneHb
AIEKTPOJIUTUUECKON Jucconuanui. CHIIbHBIE U ClIa0bie SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPUU DJICKTPOJIUTHYECKON aucconmanuu. VoOHHBIE ypaBHEHUS
peaknuii. Peakinu oOMeHa, uaymme 10 KOHIIA.

Knaccudukaiiis HOHOB U X CBOMCTBA.

Kucnotsl, ux xmaccupukamus. Jlucconmanus KUCIOT M HUX CBOWCTBA B CBET€ TEOPUHU
AJIEKTPOJIUTUYECKON  JUCCONMAaUMU. MOJEKyJIApHbIE W HOHHBIE YPABHEHHS  pPEaKLIMM.
B3auMogeiicTBue KHCIOT € MeTaulaMH. ODJIEKTPOXMMHUUYECKUH psAl  HaOpsLDKEeHWM  METalljIoB.
B3anmoneicTBue KHUCIOT € OKCHAAMHU METAUIOB. B3auMoOJelicTBUE KHUCIOT C OCHOBAaHUSIMU —
peakmusi HeWTpanmm3anuu. B3amMopeiicTBue KUCIOT ¢ coisiMd. Vcmonp3oBaHWE — TaOJIMIIBI
pPacTBOPUMOCTH JJIsl XapAKTEPUCTHUKA XUMUYECKHX CBOMCTB KHCIIOT.

OcHoBanus, ux kiaccudukanus. Jlucconmamusi OCHOBAaHWHW M HMX CBOWCTBA B CBETE TEOPUU
AJIEKTPOJUTUYECKON  auccounuanuu. B3aummopeiicTBue oOCHOBaHMM C  coisamu. Mcmosb3oBaHue
Ta0JIUIBI PACTBOPUMOCTH JJIsl XapaKTEPUCTUKU XHMHUYECKUX CBOWCTB OCHOBaHMU. B3ammoneiictBue



1Ieno4el ¢ OKCHUaMHi HEMETAJIIOB.

Conmu, ux JauccolMalsi W CBOMCTBA B CBETE€ TEOPUHU BJICKTPOJIUTHUECKOW IUCCOLUALINH.
BiaumopeiictBue coneld ¢ MeramiamMd, OCOOCHHOCTH JTHUX peakiuii. B3aummoneiicTBue conelr c
consimu. Mcnonbp3oBanue TaOIUIBI PACTBOPUMOCTH ISl XapAKTEPUCTUKH XUMHUUYECKUX CBOWMCTB COJICH.

O06o00menune cBeeHni 00 OKCUaaX, X KiaacCu(pUKaIMU U CBOMCTBAX.

['enernueckue psapl MeTaula M HeMeTaula. ['eHeTHudeckas CBA3b MEXIYy Kilaccamu
HEOPraHWYECKUX BEILIECTB.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE — peakuuu. OnpenesieHue CTeneHed  OKUCICHHS IS
AJIEMEHTOB,  OOpa3yIOIIMX  BEIIECTBA  pa3HBIX  KJIaccoB. Peaknuu  WOHHOTO OOMEHa W
OKHCJIIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu. OKUCIUTENIb U  BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTaHOBJICHUE.

CocraBiieHue ypaBHEHUW  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUH  METOAO0M
3JIEKTPOHHOTO OajaHca.

CpoiicTBa MNPOCTHIX BEIIECTB — METAJIOB M HEMETALUIOB, KHUCJIOT U COJEH B CBETE
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiui. /[lemoncmpayuu.  VicnpiTaHue  BEIECTB W HUX
pacTBOpPOB Ha  BJIEKTPOINPOBOAHOCTb. 3aBUCUMOCTb  AJIEKTPOIPOBOAHOCTA  YKCYCHOM  KUCJIOTBI
OT KOHIEHTpauuu. JIBM)KEHHE OKpallleHHBIX HOHOB B DJJEKTPUYECKOM Ioje. BiaumojeilcTBue
LMHKA C CEpoM, COJISIHOW KUCIOTOH, xjopuaom meau |l. 'openne marnus. BzaumoneiictBue XaopHOM
U CEPOBOJAOPOIHOMN BOJBI.

Jlabopamopmnvie onvimei. B3aumopneicTBue pacTBOPOB  XJIOpHIA HATPUsl W HHUTpara
cepeOpa. [lomydeHune HEpacTBOPUMOIO THAPOKCHUIA H  B3aUMOJCUCTBHE €ro C  KHCIOTaMH.
BzanmMmogmeiicTBHe KHMCIIOT € OCHOBaHHMSIMHU. B3auMojeHCTBHE KHCIOT C€ OKCHAAMHM METaJlIoB.
BzaumogeiicTBue KHUCIOT ¢ MeTaulaMd. BzamMopaeucTBue KHCIOT C CcolsMH. B3aumojelicTBue
menodyed ¢ KucioTamMu. Bs3aumMopelcTBue IIejioduell ¢ OKCUJaMHM HeMeTala. B3amMopaelcTBue
menoyel ¢ consaMu. [loaydyeHue u©  CBOWCTBAa HEPACTBOPUMBIX OCHOBaHMM. B3aumoneilictBue
OCHOBHBIX OKCHJOB C KHCIOTaMH. B3amMojencTBHEe OCHOBHBIX OKCHIOB C BOJOMH.
BianmopeiicTBrie KMCIOTHBIX OKCHJOB C IIelodaMH. B3amMoaeHCTBHE KHCIIOTHBIX OKCHJIOB C BOJIOM.
BzaumopeiictBue coJlieit c KHCJIOTaMHU. BzaunmopeiictBue coleit co IIeJ109aMH.
B3anmogeiictBue coineit ¢ consiMu. B3aumonencTsue pacTBOPOB COJIEH ¢ METAJUIAMMU.

Ipakmuxym «Ceoticmea pacmeopos 2nekmponumosy [Ipaktuueckas padota. loHHbIE peakiuu.

[IpakTuyeckas paboTa. VYcIoBHS TEUYEHHS XUMHUECKUX peakUuuil MeXJIy pacTBOpaMu
JJIEKTPOJIUTOB 10 KOHIIA.

IIpakTuyeckas pabora. CBoiicTBa KUCIOT, OCHOBaHUH, OKCHIOB U cojel. [IpakTuueckas paboTa.
Pemenne skcnepuMeHTAIBHBIX 33]1a4.

Obwas xapakmepucmuka — XUMUYECKUX  JJIeMEHMO8 U  XUMUYECKUX  peaKyull.
Ilepuoouueckuii 3akon u Ilepuoouueckasn cucmema xumuyeckux snemenmos J{. U. Menoeneesa.

XapakTepucTuka DdJeMeHTa 1o ero mnonoxeHutro B Ilepmonmueckoit cucreme [ .
MenpneneeBa. CBOICTBA OKCHIOB, KHUCJIOT, OCHOBAaHMH M COJEM B CBETE TEOPUHU
ANMEKTPOINTUYECKON TUCCOLMALNN U OKHCIEHUA-BOCCTAHOBIICHUSI.

[lonatne o mepexoAHbIX »HiIeMeHTaX. AMQOTepHOCTb. ['€HeTHUecKuil psl TMepexoHOro
JJIEMEHTA.

[lepnonnueckuit 3axkoH u Ilepmoamueckas cucrema xumudeckux snemeHtoB JI. M.
Menneneena.

X¥AMHMUYECKas OpraHu3alus JKMBOM W HEXUBOM NpUpOoAbl. XHMHYECKHH COCTaB AJpa,
MaHTUM M 3€MHOM KOpbl. XMMHYECKHME DIIEMEHTHI B KJIETKaX JKUBBIX OpraHu3sMoB. Makpo- u



MHUKPO3JIEMEHTBHI.

OO6o0uieHne cBeAeHUH O XMMHUYECKUX peakuusax. Kiaccuduxamuss XMMHYECKUX peakIuid 1o
pa3IMYHBIM OCHOBAHUSM:

- 110 COCTaBY U YHCIY PEarHPYIOIIUX U 00pa3yIOIUXCs BEIIECTB; - 10 TeIoBoMy 3 dexTy;

- 110 HaIlpaBJICHUIO;

- 110 U3MEHEHUIO CTETEeHEN OKUCIICHHS 3JIEMEHTOB, 00pa3yIoUINX pearupyroollne BelecTBa; - Mo
dbaze;

- 110 UCIIOJIb30BAHUIO KaTaau3aTropa.

[lonssTve 0 CcKOpoCTM XHMMHYECKOM peakuuu. DakToppl, BIMUAIOIIKAE Ha CKOPOCThH
XUMHYecKuX peakuuil. Katannszarops! u katanu3. MIHrHOUTOpPBI. AHTHOKCHIAHTHI.

Hemoncmpayuu. Paznuunbie ¢dopmbl Tabmun Ilepuogmueckoil cucreMbl. Mopaenu aTOMOB
anemeHToB | —IIl  nmepuomoB. 3aBUCMMOCTH CKOPOCTM XHUMHUYECKOW pPEaKIUM OT IPHUPOJBI
pearupyomux — BEIIECTB. 3aBUCHUMOCTb CKOPOCTHM XHMHUYECKOM peakuMd OT KOHLEHTpaluu
pearupyromux BelECTB. 3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOM peakuuu OT IJI0ILAI1
CONPUKOCHOBEHHSI ~ PEArupylolMx  BEmeCTB  («KHUIAMIMA  CIOH»).  3aBUCHMOCTh  CKOPOCTH
XMMUYECKOM pEAaKUUMU OT TEeMIEepaTypbl pearupyromux BemlecTB. ['OMOreHHbIH M TIeTepOreHHBIH
kartanu3bl. @DepMeHTaTHBHBIA KaTanu3. MurubupoBanue. Jlabopamopuvie onvimsl. Ilomydenue
TUJPOKCUIA IIMHKA M HCCIEIOBAaHUE €ro CBOMCTB. MojenupoBaHue MOCTPOCHUS MEPUOAUYECKOM
TaOIUIBl. 3aMelIeHHUEe JKelne30oM Meaud B pactBope cyibdara meau (I1). 3aBucumocTs ckOpocTH
XUMHUYECKON peakuuud OT TMPUPOAbl pPEarupyrolux BEIIECTB Ha  IpUMEpPE  B3aUMOAECHCTBUS
Pa3IUYHBIX KHUCJIOT C PA3JIMYHBIMU METa/llaMU. 3aBUCUMOCTbh CKOPOCTH XMUMHYECKOM peakuuu OT
KOHLIGHTPAllUd PEArupyroluX BELIECTB Ha MPUMEpPE B3aUMOJCHCTBUS LIMHKA C COJIIHOW KHCIIOTOM
pa3IMYHOM KOHLIEHTpAalUWU. 3aBUCHUMOCTb CKOPOCTM  XUMHUYECKOM  peakuuu  OT  IUIOLIAgu
CONPUKOCHOBEHUSI PEarupyrolux BeHleCcTB. MoOAENUpPOBaHUE  «KUIIAILIETO  CIOsA». 3aBUCUMOCTh
CKOPOCTHM  XMMHYECKOM  peakuud OT TEeMIEpaTypbl pearupyrolux BEIIeCTB Ha IpUMEpe
B3aumozeincTBus okcupa Mmeaud (1) ¢ pacTBopoM cepHO# KHCIOTHI MPU Pa3iMYHBIX TEMIEparypax.
Paznoxenne mepokcuaa BOIOpOJA C TOMOIIBI0 AMOKCHAA Mapranua u Kartanaspl. OOHapyxeHue
KaTajga3bl B HEKOTOPBIX MHUILIEBBIX NpoAykTax. VIHrubupoBaHuE B3aUMOJEHUCTBUS COJSTHOM KHCIOTBHI C
LUHKOM YPOTPOIUHOM.

Memannwv

[Tonoxenue wmeramioB B llepmoamueckon cucreme JI. WM. MenneneeBa. Meramnyeckas
KpUCTAINTUYECKasl pelieTka W MeTajuindeckas XuMmudeckass cBs3b. OOmme ¢usnueckue CBOMCTBa
METaIJIOB. XHMHYECKHE CBOMCTBA METAJUIOB KaK BOCCTAaHOBHUTEIEHM, a TakkKe B CBETE HX
MOJIOKEHHUST B JJIEKTPOXMMHYECKOM psfy HampsbkeHudl MertamwioB. Kopposus wmertamioB u
crioco0b1 00pbOBI ¢ Hell. CrutaBbl, UX CBOMCTBA U 3HAUEHUE.

Obwas xapaxmepucmuka wje104Hblx Memasiios.

Mertannsl B mpupoze. OOmme crnocoObl ux mnonydeHus. Ctpoenue aromos. Illenounsie
METaJJIbl — TPOCTBIE BELIECTBA. BaXHEHIIME COENMHEHMs ILIENOYHBIX METAUIOB — OKCHBI,
THJIPOKCUIBI U CONU (XJIOpHIbI, KapOOHAThI, Cy/Ib(aThl, HUTPATHI), UX CBOWCTBA W MPHUMCHEHHUE B
HapoaHOM xo3siicTBe. Kanuitabie ynoOpeHus.

Obwas xapaxmepucmuxa 31emeHmos 2nasnoti  noozpynnsi |l epynno.

Crpoenne aromoB. lllenouHo3emenbHbIE MeTaIbl — MPOCThIE BellecTBa. BaxHeilmue
COCIIMHEHUS  INEIIOYHO3EMENbHBIX ~ METANIOB —  OKCH[bI, THAPOKCHIBI W coid  (XJOPHUIbI,
KapOOHaThl, HHUTpaThl, cyinbdarbl, ¢GocdaTel), HUX CBOWCTBA U MNPUMEHEHHE B HApPOJIHOM
XO3SIICTBE.

Antomunuti. Ctpoenue aroma, (U3MYECKHE U XHMUYECKHE CBOWCTBA IPOCTOrO BEIIECTBA.



CoenuHeHMs allOMUHUST — OKCHJA M THAPOKCHZ, MX am@oTepHbIi Xapakrep. Baxueiimme comu
amoMuHus. [IpyumMeHeHne antoMUHUS U €r0 COEUHEHUM.

Kenezo. Ctpoenmwe aroma, (U3MYECKHME W XHMHYECKHE CBOICTBa IPOCTOTO BEIIECTBA.
I'enernueckue psapl Fe2+ u  Fe3+. Baxueilmme comm kene3a. 3HaueHHE JKelle3a M €ro
COEMHEHUI JIJIsl MPUPOJIbI U HAPOJHOTO XO3SIMCTRA.

Jemoncmpayuu.  OOpa3ubl  IIEJOYHBIX W IIEJIOYHO3EMEIbHBIX  MeTauioB.  OOpasiisl
cruiaBoB. BzaumojeiicTBue Hatpus, JUTHUS U KalbliUg ¢ BOAOW. B3aumopeiicTBue HaTpusi M MarHus
C KUCJIOPOOM.

BsaumoneiictBre MeTamuioB ¢ Hemerautamu. I[lomyuenue rumpokcuaoB okenesa (1) u (I11).
KavectBeHHbIe peakiuyn Ha HOHBI Fe2+ 1 Fe3+.

Jlabopamopuvie onvimel. B3auMopelicTBUEe pacTBOPOB KHUCIOT U COJEH C METaUIaMHU.
Oznakomienue ¢ pyaamu okene3a. OkxpallMBaHUE IUIAMEHHU COJISIMH  HICJIOYHBIX  METaJUIOB.
B3anmoneiicteue kanpuuss ¢ Bogou. IlomyyeHuwe ruapokcHaa KaubUus W MCCIEAOBAaHUE €rO
coiicTB. [lonmyueHue ruapokcuaa aalOMUHUS W UCCIIEOBaHHE €ro CBOMCTB. B3aumopeiicTBue xenesa
¢ consHoi kuciorToi. [Tomyuenune ruapokcuaos sxene3a (1) u (1) u uccinenoBanue ux CBOMCTB.

Ipaxmuxym « Ceoticmea memaniog u ux coeOUHeHuL»

[Ipaktnyeckas pabora. OcymiecTBICHHE HEMOYKHM XMMUYECKHX mpeBpameHuid. [Ipakruyeckas
pabota. [TonydeHne 1 CBOMCTBA COSAMHCHHI METAJLIOB.

[Ipaktuyeckas pabora. PemieHue SKCIEpUMEHTATBHBIX 3aJad Ha  pacloO3HaBaHUE W
MOJTy4eHNE COSTMHEHUI METaJLIOB.

Hememanno

OO0mias xapakTepucTHKa HEMETaJUIoB: mojoxeHue B [lepuommueckoit cucreme, O0COOEHHOCTU
CTpPOCHHSI aTOMOB, »SJeKTpooTpuuarenbHocTh (D0) Kak Mepa «HeMmerauimyHocTu», psag — D0.
Kpucrannuueckoe CTpoeHHE HEMETaNIOB — TMPOCThIX BemlecTB. AsuoTponus. dusmveckue
CBOCTBa HEMETAIUIOB. OTHOCUTENFHOCTD MOHATHI «METAILT» — «HEMETaILI».

Booopoo. Booa. Tlonoxenue Bojmopomga B llepuogumyeckoit  cuCTeME  XUMHYECKHUX
snementoB JI. WM. MennaeneeBa. CtpoeHue aromMa W MOJEKynbl. DU3NUECKHE H XUMUUYECKHE
CBOMCTBA BOAOPO/A, €T0 MOJIydeHHE U IPUMEHEHHE.

Boma. Ctpoenmne monekynel. Bomopomnas xumudeckas cBs3b. DHU3WUYECKUE CBOMCTBA BOJBI.
AHomanuu CcBOWCTB Bonbl. [uapoduneHbie W THAPOPOOHBIE BemecTBa. XHUMHUYECKHE CBONCTBA
BOJIBI.

KpyroBopor Boasl B mpupoge. Bomooumctka. Aospamust BOAbL. BBITOBBIE  (UIBTPHI
MunepanbsHbie BOABL. JJUCTHIITUpOBaHHAs BO/IA, €€ MOTYYeHHE U TPUMEHEHHE.

Obwas xapakmepucmuka eanozcenog. CtpoeHne aroMoB. [IpocTeie BemiecTBa W OCHOBHBIE
COeJIMHEHUS] TaJlOTEHOB, WX cBoiicTBa. Kparkme cBeaeHus o xjope, Opome, ¢rope u ioje.
[IpumeHneHne raJsoreHoB U UX COEMHEHUN B HAPOJAHOM XO35MCTBE.

Cepa. CrpoeHue artoMa, aJUIOTPOIHUS, CBOWCTBA W NPUMEHEHHE pPOMOMYECKOH Cephl.
Oxkcupsl cepor (IV) u (VI), ux nonydenue, cBoiicTBa U npumeHeHne. CepHas KUCIOTa U €€ COJH, MX
pUMEHEHHE B HApOIHOM X03siicTBe. [Ipon3BOACTBO CEPHOM KHCIOTHI.

Azom. CTpoeHHEe aTroMa M MOJIEKYNbI, CBOMCTBa MPOCTOrO BeIleCTBAa. AMMHAK, CTPOCHHE,
CBOICTBa, monyuyeHue W mpumMeHeHue. Conu aMMOHHMS, WX CBOWCTBAa M mpuMeHeHue. OKCHIBI a30Ta
(1) u (IV). A3orHas xuciora, ee CBOiicTBAa W TNpUMEHeHHWe. HuTpaTbl W HUTPUTHI, MPOOIEMa KX
COJIEp’KaHUs B CEJIbCKOXO3SUCTBEHHON MPOYKIIH. A30THBIE y10OpEHUSI.

@ocgop. CtpoeHue aroma, aIOTPONHs, CBOMCTBa Oemoro u KpacHoro Qocdopa, wux
npuMenerre. OcHOBHbIe coemuHeHus: okcua ¢ochopa (V) u  oprodochopHas KucCioTa,
docdartel. DochopHbie yIoOpEeHHUS.



Venepoo. CtpoeHue aToma, ajuIOTpONHUs, CBoWcTBa Monaudukauuii, npumeHeHue. OKCHIBI
yrinepoga (I) m (IV), ux cBoiictBa u nupumeHeHue. KapOoHaThl: KalmbIMT, COMAa, MOTAIll, HX
3HAUEHUE B PUPOJE U KU3HU YEJIOBEKA.

Kpemnuii. CtpoeHue aroma, KpPUCTAUIMUECKHM KpPEMHHUM, €ro CBOMCTBA M IIPUMEHEHUE.
Oxcun kpemuus (IV), ero mnpupomsbie pasHoBHUAHOCTH. CHIMKAaThl. 3HAYCHHE COCIUHECHUI
KPEMHHS B )KMBOUM M HEXXHUBOU npupoe. [loHsATHe 0 CUITMKaTHOW MPOMBIIIJIEHHOCTH.

Jemoncmpayuu. OOpa3ubl TaJoOreHOB — IMPOCTBIX BELIECTB. B3anMopelicTBHE Tallor€HOB C
HAaTpUeM, aJlOMUHUEM. BpITecHeHHe xjgopoM Opoma wuiIM HoJa U3 pacTBOPOB UX  COJEH.
B3anmogeiicTBre ceprl ¢ METallIaMU, BOJOPOJAOM M KHCIOPOJAOM. B3anmonericTBe KOHIEHTPUPOBAHHOM
CepHOW KHCIOTHI ¢ Menpto. OOyriauBaHMe KOHIICHTPHUPOBAHHOM CEPHOM KHCIOTON OpPraHW4ecKux
coequHeHui. Pa30aBnenue cepHoll KUCIOTHL. B3aumoaeiicTBie KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI
¢ Mmezapto. IlorsiomieHue yriieM pacTBOPEHHBIX BEIECTB WM Ta30B. BoccTaHoBieHHME Meau U3 €€
okcuma yriaem. OOpas3isl TPHPOAHBIX COSAMHEHUH XJIopa, cepwl, ¢ocdopa, yriepona, KpPeMHHS.
OOpa3npl BaKHEHIIMX JJIS HApPOJHOrO XO034iicTBa Cylnb(aTroB, HUTPATOB, KapOOHATOB, (ocdaToB.
OO0pasupbl cTekIa, KepaMHUKH, LIEMEHTA.

Jlabopamopuvie onvimsi. Ilonydyenue, cobupanue W pacro3HaBaHue Bojopona. MccienoBanue
MMOBEPXHOCTHOI'O HATSDKEHHMs BOJAbl. PacTBopeHue mepMaHraHata Kajius WM MEIHOIO Kyrmopoca B
Bone. ['maparamus oOe3BokeHHoro cyinbpara wmenu (I1). H3roTomineHue TUICOBOro — OTIEYaTKa.
O3HakomJIeHHE C KOJUICKIMEeW OBITOBBIX  (QWIBTPOB W  HM3yYCHHWE MHCTPYKIMH JOMAIITHETro
obrToBOr0 (mibTpa. O3HAKOMIIEHHE C COCTaBOM MHHEpalbHOW Bonbl. KauecTBeHHass peaknus Ha
rajjoreHu-uonel. [lonydeHnue, coOupaHue U pacno3HaBaHUE KHcIopoja. ['opeHue ceprl Ha BO3AyXe
u xuciopome. CBoiicTBa pa30aBieHHOW cepHOM KuUCTIOTHI. M3ydeHwe  CBOWCTB  aMMHaka.
PacnioznaBanue comneii ammonus. CBoiicTBa pa30aBlIeHHOW a30THOM KHUCIOTHL. B3aumopeiicTBue
KOHIEHTPUPOBAaHHOW  a30THOM KUCIOTHI ¢ Menpto. Pacmo3naBanue docdaroB. ['openue yrius B
KHUCJIOPOJIE.

[Tomyuenue, coOupaHWe W pacrlo3HaBaHUE yrIIEKHCIOro rasa. [lomydeHwe  yroiapbHOU
KHCIIOTBI W wW3ydeHHe ee cBoicTB. Ilepexonm kapOonara B ruapokapOoHar. Pa3znoxenwue
rupokapOoHara HaTpus. [lomyueHne kpeMHEBON KHUCIOTHI U U3YYE€HUE €€ CBOWCTB.

Ipakmuxym « Ceoticmea coeOuHenull HeMemaiosy

IIpaktuyeckass pabora. PemieHne >KCHEpUMEHTANbHBIX 3a7ad [0 TeMe raJoreHOBY.

[IpakTuyeckass pabora. PemieHne >KCHEpUMEHTANbHBIX 337ad IO TEMe KHUCIOpPOJay.

[IpakTuyeckass pabora. PemieHne >KCHEpUMEHTANbHBIX 3a7ad IO TeME a30Tay.

IIpakTuyeckass pabora. PemieHne >KCHIEpUMEHTANbHBIX 3a7ady IO TEMeE YIIepoaay.

ITpakTuyeckas padota. ITonydyeHnue, coOupanue 1 pacro3HaBaHUE T'a30B.

Kpamxue ceedenus 06 opeanuueckux coeOuHenusix

Venesooopoowvi. Heopranuueckne W OpraHUYeCKHE BEIIECTBA. YTJIEBOAOPOAbl. MeraH, 3TaH,
IporaH  Kak  TMpeAeNbHble  yIJIEBOJAOPOJbl.  OTWUJIEH W  aleTWIeH Kak  HelpeJesibHbIe
(HeHachIILIEHHBIE) yII1eBo10poAbl. ['opeHue yrieBoopo1oB. KauecTBeHHbIE peakliuy Ha

HEIpeIelnbHbIE COEqUHEHMS. Peakus neruipupoBaHus.

Kucnopoocooepocawue opeanuveckue coeounenus. DTUJOBBIA CIUPT, €ro MOJy4YEHHUE,
npuMeHeHue U (¢usnonoruueckoe JneiictBue. Tpexaromublii crnupt raunepuH. KauecTBeHHas
peakuus Ha MHOIOATOMHBIE CIHMPTBHL. YKCyCHas, CT€apuHOBas M OJEUHOBAas KHUCIOTBl —
MPEACTaBUTENH KJlacca KapOOHOBBIX KUCOT. XKupsl. Mbuia.

Aszomcoodepocawjue opeanuyeckue coeoOuHeHus.

AMuHorpynna. AMHUHOKHUCIOTH.. AMHUHOYKCycHass kuciota. benku (mpoTewHsl), HX
(GYHKIIMH B )KMBBIX OpraHu3Max. KauecTBeHHbIe peakiiuu Ha OeNKu.

Jemoncmpayuu. Monenu MOJIEKyl MeETaHa, »JTaHa, MpoIaHa, OTUJIEHAa M  AaleTHICHA.



B3aumopneiictBue sTwieHa ¢ OpoMHOM BOJOM M pacTBOpoM TnepMmaHraHara kamus. OOmme
XUMHYECKHE CBOWCTBAa KHCIOT Ha IPUMEpPE YKCYCHOM KuciaoTel. KauecTBeHHas peakuus Ha
MHOTI'OaTOMHBIE CIIUPTBHI.

Jlabopamopnule onvimobi. KauecTBeHHbIE peaKIMK Ha OEIIKH.

Obobwenue 3nanutl nO Xumuu 3a Kypc ocHogHou wikoavl. Iloocomoexa xk OI'D Tlepuognveckuii
3akoH U llepumoamyeckass cucrema xumuueckux d3yemeHToB Jl. WM. MengeneeBa. ®dusnueckuii
CMBICII  TOPSKOBOIO HOMEpa DdJIEMEHTa, HOMEpPOB IepuoAa M TPYyNNbl. 3aKOHOMEPHOCTH
W3MEHEHHUs CBOMCTB DJIEMEHTOB WM MX COCAWHEHUH B IEpUOAAX M IPYIIax B CBETE MPEICTaBICHUN O
CTPOEGHUM aTOMOB 3JIeMEeHTOB. 3HadueHue [lepuoanueckoro 3akoHa.

Buapl XxuMuuYecKHX CBsI3ed M THUIBI KPUCTALIMYECKUX PEHIETOK. B3auMOCBs3b CTPOCHHS U
CBOMCTB BEIIIECTB.

Knaccupukanus XUMHYECKHX peakiuii M0 pPa3IMYHbIM Mpu3HaKaM (4MCI0 M COCTaB
pearupyomux #u oO0pa3yoUIUMXCsl BEIIEeCTB, HaJW4We TpaHMIbl paszaena (a3, TermioBod 3¢¢eKT;
W3MEHEHHWE  CTeMeHed  OKWUCIEHWS  aTOMOB;  HCIIOIb30BaHME  KaTalM3aTopa,  HalpaBJICHHUE
nporekanus peakuuu). CKOPOCTh XHMHUYCCKHUX peakiuii W (GakTophl, BIMAIONIME Ha HEe.
OOpaTUMOCTh XUMHUYECKHX PEAKIIMA U CIIOCOOBI CMEIIIEHUST XUMUYECKOT'O PAaBHOBECHS.

[IpocThie W cnoxkHBIE BemiecTBa. MeTalibl M HEMETaulbl. [ €HeTHYeCKue psapl MeTallia,
HeMeTa/la ©  nepexomaHoro  Merawia.  OKCuabl W THAPOKCHAbI  (OCHOBAaHHWS,  KHCJIOTBI,
am(poTepHBIC THIPOKCHIBI), coMu. VX cocraB, kinaccudukamus u o0mue XUMUICCKUE CBOHCTBA B CBETE
TEOPHUH JICKTPOTUTHIECKOMN TUCCOLIUALINH.

TemMaTH4yeckoe MJIAHNPOBAHUE

8 Ki1ace
Ne i/l Ha3Banue pa3zgena Koan4yecTBo 4acoB
HA U3y4YeHune

1 Baenenue. 4

2 ATOMBI XUMHUYECKHUX DJIEMEHTOB. 10

3 IIpocThie BelecTRa. 6

4 CoenuHennss XUMUYECKUX DJIEMEHTOB 14

5 H3meneHus ¢ BeliecTBaMu 12

6 [TpakTukym. 15

7 Teopust AIEKTPOIUTUYECKON TUCCOIUALIAN 17
Hroro 68

9 knacc
Ne i/m HasBanmue pasaea KonuyecTBo yacos
HA U3y4eHune

1 Beenenue 7

2 Meraisbl. 13

3 Hemeramnsl. 32

4 OpraHnnyueckue BemecTBa 12

5 [ToBTOpEeHMe 4
Hroro 68

C=RU, O=I'bOY OOLU N° 16

r. CbizpaHun, CN=3opuHa
Enena muTtpueBHa,

E=schooll6_szr@samara.ed
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