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IHosicHUTeJBbHAA 3allHCKA

O6meobOpa3zoBaTenpHas 00IIepa3BUBAOINAs IPOTPAMMA JIOTIOTHUTEIHFHOTO 00pa30BaHus AeTel
«Mup XUMUN» €CTECTBEHHOHAYYHOU HAaIIPaBICHHOCTH.

YpoBeHb OcBOeHMS - 0OA30BBI.

Oo0bem mporpammbl: 34 yaca, Harpy3ka Ha Tpynny 1 9ac B HEmemo.
Cpox ocBoenmsi: 1 roa oOyuenus (34 Hemenn).

Azapecatr nporpammsbl: oOyuvatomuecs 14-15 ner.

[IporpamMmma pa3paboTaHa Ui OOYYaIOMIMXCS CPEOHEr0 IMIKOJIBHOTO  BO3pacta. [ pymisl
oOyuarouuxcs MOTYT ObITh pa3HOBO3PAaCTHBIE.

JlanHasi mporpaMma SIBJISIETCS COCTABHOM YaCThIO KOMILJIEKTA MPOTPaMM KYpPCOB MO BBIOOpY ISt
IMOATOTOBKHM K OJIMMIIMAaJaM IO XUMHUHU, MPECAHAZHAYCHHOI'0 KaK I YUCHHUKOB 0a30BBIX IIKOJI, TaK H
IOKOJIBHUKOB, HU3YYAIOUX XWUMHIO Ha IMOBBINICHHOM WA yl")'[y@]'[eHHOM YpPOBHE.

B memom crpykTypa mporpammbl napaiieibHa CTPYKTYpE MIKOJBHOTO Kypca XHMHH, - C
HCKOTOPBIM HeO6XO)]I/IMI)IM «OMECPCIKCHUEM D, BbI3BAHHBIM CHeHI/I(l)I/IKOfI OJIUMITHA/, - HO HE
,HY6J'II/IpyeT €ro. HOCKOJIBKy B XMMHUUYCCKHX OJIMMIIMAJaX YYaCTBYIOT, KaK IIPpaBHUJIO, IIIKOJbHUKH,
HPOSIBIISIOIINE CEPbE3HBI MHTEPEC K MPEAMETY.

AKTYaJbHOCTHh JaHHOW MPOTPaMMBbI 3aKJIIOYAETCS B TOM, YTO OHAa HAaNpaBieHa Ha YTIyOJeHHOE
n3y4deHus oOIeil 1 HeOpraHMYecKOW XUMHHU. 3HaHHMSA 1O NPOTPaMME BBIXOIAT 3a PaMKH IIKOJIBHOTO
y4eOHHKA.

JlanHas mporpaMMa MpeAoCTaBiIIeT OOy4alom[MMCS  BO3MOXHOCTH HPOBOJUTH XHMHYECKHE
OKCIIEPUMEHTHI M Pa3IM4HbIE HCCIIENOBaHMA. Takke HporpamMma JaeT BO3MOXKHOCTH OOydaromumcs
MOJIYYUTh JIOTIOJIHUTENbHBIE 3HAHUS NpU moarotoBke k OI'D, onummuazam 1Mo XUMHH.

Hoeusnoii ﬂaHHOﬁ IIpOrpaMmsal SABJIACTCA TO, YTO B OCHOBC JICKHUT CI/ICTGMHO'I[GHTCJ'II)HOCTHBII‘/'I
moaxona, KOTOpBIfI CO34a€T OCHOBY IJId CAMOCTOATCIBHOI'O YCIICIIHOTO YCBOCHUA O6y‘IaI-OH_II/IMI/ICH
HOBBIX 3HaHPII>i, YMeHHﬁ, KOMHeTeHHHﬁ, BUIOB H CII0cO00B JCATCIIBHOCTU U oOecrneynBaeT
COOTBCTCTBHUE OCATCIBHOCTHU 06yqaronmxc;1 HX BO3paCTy W HWHAUBHAYAJbHBIM 0COOEHHOCTSIM.
3MOI_[I/IOHaJ'IbHOC ICPCIKUBAHUC IIPOLCCCAa OTKPLITUA SBJIACTCA OCHOBOM MOTHUBAIlMKM K 3HaHUAM,
CTUMYJISITOPOM caMoi YMCTBeHHOﬁ ACATCIBbHOCTHU B JOCTUXXCHHUU ueneﬁ JIMYHOCTHOTIO,

COOUAJIBHOTO W IIO3HABATCJIbHOTO PA3BUTHUA 06yqa}0m1/1x051.
3aHaTus OpOBOIATCA HWHIAWBUAYAJIBHBIC W T'PYHNIIOBBIC.

Ilens nporpaMMsl:

- TOJATOTOBKAa M TOJJIEpPKKAa BBIMYCKHUKOB 9 Klacca MIKOJIBI, IOMOIIb B MPEOJI0JICHUN
KOTHUTHBHBIX, IMYHOCTHBIX M MPOIECCYATbHBIX TPYAHOCTEH B MEPUOJ MOATOTOBKU K IK3aMEHY.

3aoauu tnporpamMMmbl JOTMOJHUTENHHOTO OOpa30BaHHs MO XUMHH:

OCBOEHHE BAXHEHMIINX 3HAHHH 00 OCHOBHBIX MOHATHSAX M 3aKOHAX XHUMHH, XUMHYECKOH
CHMBOJIHKE;

OBJIAICHUC YMCHUSIMU H36HIOI[3TB XUMHYCCKHUC SBJICHUA, IPOBOAUTDH XUMHYCCKUH SKCIICPUMCHT,



MIPOBOJIUTH PAacUEThl Ha OCHOBE XMMHUYECKUX (OPMYI BEIIECTB M YPAaBHEHHH XUMHUYECKUX pPEaKIUi;

pa3BUTHE II03HABATEIbHBIX MHTEPECOB M MHTEUIEKTyaJbHBIX CIIOCOOHOCTEH B IIpoLEecce
IIPOBEJICHUS] XUMUYECKOTO 3KCIIEPUMEHTA, CaMOCTOSTEIBHOIO IPUOOPETEHUs] 3HAHUM B COOTBETCTBUU C
BO3HUKAIOUIUMU KU3HEHHBIMU MOTPEOHOCTAMY;
BOCIIUTAHME OTHOIIEHUS K XMMHUU KaK K OJHOMY H3 (YHIAMEHTAJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY OOIIeUeNIOBEYECKON KYyJIbTYpbl; MPUMEHEHHE IOJIyYEHHBIX 3HAHUU

u YMeHI/Iﬁ JJIs1 UCIIOJIb30BAaHUA B HGCTaHI[apTHOﬁ CUTyallu.

ILa AHUPYEMBIC PE3YJIbTAThI

Ha 3ansatusx mo mporpamMme «Mup xumun» oOyyaromuecs JOTMOJHAT CBOM 3HAHUS IO
XUMMH, TIOBBICSAT CBOM YPOBEHb TEOPETHUYECKOM M IKCHEPUMEHTAJIbHOM MOJATOTOBKU. 3aHATHS
MpPU3BaHbl MPOOYIUTh Y YYalllUXCs HHTEpeC K XUMHMUYECKON HayKu, CTUMYIHPOBAaTh JalbHEWIIee
HU3YUCHUEC XMMHU. XUMHUYECKUe 3HaHMHA, C(i)OpMI/IpOBaHHBIe Ha BHCYPOYHBIX 3aHATUAX, ITIOMOTYT
O6y‘-IaIOHH/IMC$I B TIOATIOTOBKE K JK3aMCHY I1I0 XUMWUHU U B HaJILHeﬁmeM OCO3HAHHO BI)I6paTI)
HampasjeHne MPOoQUIBHOTO 00YUCHHS.

IIpeaMeTHBIMH pe3yJbTATAMH OCBOCHHS TPOrPaAMMBbI SIBJISIFOTCS:

- B MMO3HABATENIbHOH cepe: OMUCHIBATh JEMOHCTPAIMOHHBIE M CAMOCTOSTEIBHO MPOBEICHHBIC
IKCIIEPUMEHTBI, UCTIOJIB3Ys IS ATOTO PYCCKHU SI3BIK W SI3BIK XUMHHU; HAOMIOATh AEMOHCTPUPYEMbIC U
CaMOCTOSITEJIbHO ITPOBOJAUMBIC OIBITHI, XUMHUYECKHE PEAKIMH, IPOTEKAIOIINE B MPUPOJIC U B OBITY;

- B [IECHHOCTHO-OPHEHTALMOHHOM c(epe: CTPOUTh CBOE MOBEICHNE B COOTBETCTBHHU C MPUHIIMITAMHU
OepeXHOTO OTHOLICHHUS K MPUPOJIE;

- B TPYAOBO# cdepe: MIaHUPOBATh U OCYIIECTBIIATH CAMOCTOSTEIbHYIO pa0OTY 0 MOBTOPSHUIO U
OCBOCHHUIO TEOPETHYECKOW 4YacTH, I[JIAHUPOBAaTh M MPOBOJUTH  XUMHYECKHH  OKCIIEPHMEHT;
HCIIOJIb30BATh BEIIECTBA B COOTBETCTBHU C MX MPEIHA3HAYCHHUEM U CBONCTBAMH,

- B cdepe 0C30MACHOCTH IKU3HEACATEIBHOCTH: OKa3blBaTh IEPBYI0  OMOIIb npu
OTPaBJCHHUSX, OKOraX M JPYyrMX TpaBMaX, CBS3aHHBIX C BEIIECTBAMH U  J1aDOPATOPHBIM
obopynoBaHuEM.

JIMYHOCTHBIMH pe3yjdabTaTaMu SABJIAIOTCA:

- B IIEGHHOCTHO-OPUEHTAIMOHHON cepe - YyBCTBO FOPJIOCTH 32 POCCUHCKYIO HAayKy, OTHOIICHHE
K TpYyZAy, LEJIEeYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CaAMOOILICHKA;

- B TPYJOBOH cdepe - TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JayibHeiiiell oOpa3oBaTeibHOM
TPaeKTOPUH;

- B IIO3HABATEJILHOM chepe: MOTUBAIUS YUEHUs, YMEHUE YIIPABIATH CBOEH MO3HABATEIbHOM

JACATCIBHOCTH.



MeTanpeuMeTnban pedyjJbTaTaMi ABJIAIOTCA:
- BJIAACHHUC YHUBCPCAJIbHBIMHU €CTCCTBCHHO-HAYYHBIMU crocobamu JACATCIIBHOCTHU !

HaOII0/ICHUE, U3MEPEHHUE, IKCIIEPUMEHT, YIeOHOE HCCIIEI0BAHUE;



- YMEHHE TE€HEPUPOBATh WJEH, OMNPENENATh CpPEACTBA, HEOOXOAMMBIE IS UX peau3aliu;

- YMEHHE OINpEAEIATh LUENN U 33Ja4l JEeSITEIbHOCTH, BBIOUPATh CPEJICTBA pealu3aluu LENIU U
IIPUMEHATh UX Ha IIPAKTHUKE;

- UCMOJIb30BaTh PA3IUYHbIE WCTOYHUKU JJIS IOJIy4YEHUS XUMHUYECKOM HH(pOpMaIuu.

[IporpamMma JONMONHUTENBHOIO OOpa3oBaHMs MO XUMHMM «MHp XHMHK» paccuMTaHa Ha

yuamuxcst 9 kiaccoB (34 yaca).

Coaep:kaHue NPOrpamMMbl.
JlononHuTENBHOTO 0o0pa3oBaHus no xumuu «Mmup
XHMHU»

[Iporpamma 3aHATHH COCTOHUT M3 YETBIPEX pa3lEioB:

1. Ocobennoct OI'D mo XxuMHH.

2. TloBTOpeHue u yriayOieHne TEOpeTHIECKOro MaTeprasia, MEeToAUKa pelleHusl 3aJaHui
Pa3HOTOYPOBHSI CIIOKHOCTH.

3. TecTOBBI TPAKTUKYM.

4. BplnoJiHEHHE TMPOEKTHO-UCCIEN0BATENbCKUX pPaloT.

OcHoBHOE
conep:xanue Pazgen 1. Ocodennoctu OI'D mo xumuu B
2024r. - 14
- KOOU(UKATOp DSJIEMEHTOB COJIEpKaHUS
- crenudukanus Kumo OI'D mo xumwum
- napopmanmonasie pecypcel OI'D

Paznen 2. «Mup XUMHMH» - TEOPETHYCCKHMH Marepuaa II0 HEOPraHWYECKONW XHMHUU U
MI€PBOHAYAJIBHBIM IPEJACTABICHUSAM [0 OPraHUYECKOM XMMHUHM, METOJMKA  pElEeHus  3aJaHuid
pPa3HOTO YPOBHSI CIOKHOCTH - 244,

Crpoenue atoma. CTpoeHHE JEKTPOHHBIX 0007109ek aToMOB TepBbiX 20 snementoB [ICXD

[lepuoanueckuil 3aKOH U epuoAnYEcKas cucteMa xumudeckux siemeHtoB .M. MenaeneeBa

Crpoenue wmoinekyn. XHUMHUYECKas CBSI3b: KOBAaJIGHTHas (HEMOJIApHAs, MOJspHas),

HMOHHas,
MeTaJuIn4ecKasl.

BaneHTHOCTh XMMHYECKUX 35IeMEHTOB. CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB.

[Ipocteie u cnoxHble BemecrBa. (OCHOBHBbIE KJIACChl HEOPraHMYECKUX  COEIUHEHUU.
HoMenknarypa HeOpraHMYecKHX COEIUHEHUM.

XuMHUecKas peakuus. YCIOBUS U NPU3HAKH MPOTEKAHUS XUMUYECKUX peakuuid. XUMHYECKUe
ypaBHEHUs. 3aKOH COXPAHEHUs MACChl BEIIECTB.

Knaccudukanmsa XuMHUYECKHUX pEaKIMi MO Ppa3IUYHbIM MpPHU3HAKaM: KOJHUYECTBY U COCTaBY
HUCXOJIHBIX M TIOJYYEHHBIX BEIIECTB; M3MEHEHUIO CTENEHEM OKHUCIEHHS XHMHUUYECKHX JJIEMEHTOB,
MOTJIOIIEHUIO Y BBIICTICHUIO SHEPTUHU.

Bpruncnenue maccoBod JOJIM XMMHUYECKOTO 3JIEMEHTa B BEIIECTBE.

DIEKTPOIUTHI U HEIIEKTPOJUTHI. Katuonst u AQHUOHBI. DNeKTpoIUTHYECKas
JMCCOLIMAIUS KUCTIOT, MIEN0Ye, coneil (CpeaTHux)

Peakuuu moOHHOTO OOMEHa M YCIOBHUS WX OCYIIECTBIICHUS.

XUMHUUYECKHE CBOMCTBA OKCUAOB: OCHOBHBIX, aM(DOTEPHBIX, KHCIOTHBIX.

XUMHUYECKUE CBOKMCTBA OCHOBAHUM U KHUCJOT.

XuMudeckue cBoMcTBa aM(OTEpHBIX THAPOKCUIOB.



XUMHYECKUE CBOWCTBA COJIEH (CPEIHMX)

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIUIOB: T'aJOT€HOB, KUCIOPOJA, CEpBL.
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETALIOB: a30Ta, (ocdopa, yriepona,
KPEMHUS

UwucTteie BemecTBa u cMecu. [IpaBuia Oe3omacHoii paboThl B IIKONBHON Jla0opatopuu. YeloBek B MHUpE
BEIIIECTB.

OKHUCIUTEIBHO-BOCCTAHOBUTENIbHBIC peakiui. OKUCIUTEh W BOCCTAHOBHUTEIb.

Briuncienne MaccoBOi JTOJM pacTBOPEHHOTO BEIIECTBA B PacTBOpe. BhIUMCIEHHS IO
XUMHYECKOMY ypaBHeHHUI0. (Ne21)

PacuérHpie 3amauu: BBIUMCICHHE MAaCCOBOM JOJMM XHWMHUYECKOTrO 3JIEMEHTAa B BEIIECTBE,
BBIYMCIICHUS 10 XUMHYECKOMY YPAaBHEHHIO C HMCIIOJNb30BAHUEM MAaCCOBOM JOJIM PACTBOPEHHOrO BeEIIECTBA
B pactBope. (Nel5, 21)

B3auMocCBsA3b pa3iMyHBIX KJIaCCOB HEOPraHWYECKUX BEIISCTB. Peakiuu HOHHOTO OOMEHA.

XWMHUYECKUE CBOWMCTBA MPOCTHIX BEIIESCTB METAJJIOB: INEIOYHBIX, MICTIOYHO3EMEIbHBIX, MarHus u
UX COCIMHEHUM, Kejle3a U €ro COSCAUHCHHM, aJIOMHHHS, €ro COCIUHCHUIA.

OmpeneneHne xapakTepa Cpeabl pacTBOPOB KHUCIOT H IIEIOYEH ¢ TIOMOIIBI0 HHIMKATOPOB.
KauecTBennnlie peaxiuu Ha annonbl B pactsope (Cl-, Br-, I-, S -, SO3 -, SO4 -, NO3 -, PO4 -,

Si032-)

KauectBennnie peaknun Ha KatnoHbl B pactBope (NH4 +, Na+, K+, Ca2+, Mg2+, Fe2+, Fe3+, Al3+,
Cu2+, Zn2+)

[Tomyduenne ra3oo0pa3HBIX BemecTB. KadecTBeHHBIE peaknnu Ha Tra3000pa3HBIE BEIIECTBA
(xuciopos, BOIOpOHd, YIVICKUCITBINA Ta3, aMMHAK)

[lepBoHavalbHble CBEJACHHS 00 OpraHMYECKHMX BEIIECTBAX: TMPEICIbHBIX UM  HEMPEACIbHBIX
yrieBojoponax (MeraHe, dTaHe, JITHJICHE, AallCTHIICHE)

[lepBoHavanbHBIE CBEACHHUS OO0 OPTaHMYECKUX BEIIECTBAaX: CIUPTaxX (METaHOje, JTaHOIIC,
TJIAIIEpHHE), KapOOHOBBIX KHCIIOTaX (MypaébUHO, YKCYCHOW, CTCapHUHOBOM).

buonorndyecku Ba)KHBIC BEIIECTBA: OCNKH, >KUPHI, YTICBOIEI.

Paznen Brumrodaer paboTy IO TPEHUPOBOUYHBIM 3alaHUSM JUIS ONPEACIICHUS TOTOBHOCTH

ITKOJILHUKOB K DK3aMeHY 110 TOMY HJIH HHOMY pa3zieiy C IMOCIeAYIONINM aHAIN30M U

METOAMYECKUMH PEKOMEHIAITHSIMH.

Paznen 3. TecroBblii mpakTuKyMm. - 4 4
Bxirouaer HENOCPEICTBEHHO TECTHPOBaHHE M PaboTy ¢ ONaHKaMH OTBETOB.

Paznen 4. BrinmoJiHeHHEe NMPOEKTHO-HCCIEI0BATEIBCKUX PpadoT. - 34
Paznmen Bxmowaer pabory oOywaromumxcss MO BBIOpAaHHBIM — TeMam IIPOEKTa o XHMUH,
KOHCYJIbTallUU yUHUTEIS.



TemaTn4eckoe NJIAHUPOBAHHUE

Tema Bceero [[lnmanupyemsbie pesynabtarsl (YVY /)
JacoB
BBoaHbIE 3aHATUA 2
Paznenl. Ocob6ennoctu |1 BHaet ocobenHocT OI'D 2023r, KOAUPUKATOP FJIEMEHTOB
OI'D mo xumun B 2023T. conepxanus, cnennpukamus Kumos OI'D o xumuw,

nHpopManmoHHeie pecypcol OI'D;

HAay4UTCsl MCIIOJIb30BaTh Pa3IMYHbIE MCTOYHHMKHU JUIS
MOJIy4EHUsI XUMUYECKON HHpOpMaIu

Paznmen 2. «Mup XuMHUI» 24 HayuuTcs onpenensaTs Henu U 3aJa4u JesITeIbHOCTH, BHIOUPATh
CpEICTBA peaau3ayy eI U IPUMEHSTh UX Ha ITPAKTHKE;

Pas3jinvdaTh BEUICCTBA PA3HBIX KIIACCOB MPOCTHIX U CJIOKHBIX
BECIICCTB, ONIPEACTATE UX XUMUUCCKUC CBOI\/'ICTBa, B TOM YHCJIC
1 U3YYCHHBIX OPTraHUYCCKUX BCIICCTB,

pa3jiniaTb 110 Ka4YCCTBCHHBIM pCaKkuusam
MPCATOKCHHBIC KAaTHOHbBI W AHWOHBI;

OTIMCHIBATh XMMHUYECKHE DPEaKIHu, HaONIoaeMbIe B XOJC
JEMOHCTPAIIMOHHOTO U 71a00paTOPHOTO
BKCTICPUMEHTOB.

JCJIaTh BBIBOABI U3 PE3YIbLTAaTOB HpOBe,I[éHHBIX XUMHNYECCKHUX
PKCIICPUMCHTOB;

0O0BACHATH TCHCTHYECKYIO CBA3b MCXKAY BCIICCTBAMU Pa3HbIX
IKIIACCOB HCOPIraHUYCCKUX BCIICCTB,

CocTaBiiaTh CXEMY JJICKTPOHHOT'O 0anaHca K OKUCIUTEILHO-
IBOCCTAHOBUTCIIbHBIM pCaKIUsM, IIPABHUIIBHO PACCTABJIATDH
K03(1)(1)I/ILII/IGHTI>I Ha OCHOBE COCTaBJICHHOM CXCMBEI,
OIIPCACIIATh OKUCIIUTCIIb U BOCCTAHOBUTCIIb,

PACCUUTBIBATh MACCOBBLIC JOJHW XUMHUUYCCKUX DJICMCHTOB B
IBEIICCTBAX;

[TPOU3BOJUTE BBIYMCIIEHUS 10 XMMHUYECKOMY YPaBHEHMIO C
MCIIOJIb30BAHUEM MAacCOBOM JI0JIM PACTBOPEHHOTO BEILIECTBA
B pacTBOpE.




Paznen 3. TecTtoBblil
[IPAKTUKYM.

[MpaBUABHOCTH OIICHKHU CBOUX BO3MOXHOCTEH TpH
BBIMOJTHEHUH 3aJaHUI TecTa; yMeHue O0e30mn00YHO
BaroJIHATH OJIAHKH.

Paznend. Beimonnenue
[IPOEKTHO-
MCCIIEI0BATENIbCKUX padoT.

Hayaurtcst onpenensiTe 1eIu U 3aa4u 1eITeIbHOCTH, BEIOMPATDH
CpE/ICTBa peaau3aliy 1eIH U MPUMEHSTh UX Ha MPAKTUKE;

MCII0JIb30BATh Pa3IMYHble HCTOUHUKH JUISl TTOJTY4EHHUSI
XMMHUYECKON HH(OopMaluy;

HAYIUTBCA aACKBATHO MCIIOJIB30BATh PCEUYCBBLIC CPCACTBA A
PCUICHUA Ppa3JIMYHbBIX KOMMYHUKATUBHBIX 3a/1a4;

(opmMupoBanue BbIpak€HHOU yCTONUMBON ydeOHO-
[TO3HABATEIbHOM MOTHBAallUM M HMHTEpPECa K YYEHHIO;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOD AajibHEHIIeH
00pa3oBaTeIbHON TPACKTOPHUH.

KajnengapHo-TeMaTHyeckoe MJIAHMPOBaHUE

Ne i/

Tema 3auggtuit

Hara [Ipumevanus

1aH dakr

Beoanoe 3anstrie KUM 20231 (2 ugaca)

2024r. (1 gac)

Paznen 1.0codoennoctn OI'D mo xumMuu B

Ocob6ennoctu OI'D mo xumuu B 2023r.
KOAM(UKATOP 3JIEMEHTOB COJEpKaHMUs,
cnenudukanus Kumos OI'D no xumwuw,
nemoHcTpannoHHsli KM 2023 r.,
nHpopManroHHbIe pecypcbl OI'9;

Paznen 2. «Mup xumumn» (24 yaca)

Crpoenne atoma. CTpoeHHE 3JIEKTPOHHBIX
o0onoyek aromoB mepBbIX 20 37IeMEHTOB




[ICXD. Ilepuoauueckuii 3aK0H U
MEPHOIUICCKASICUCTEMA XUMUIECKHIX
anemeHToB .M. MeHnneneeBa

Crpoenne Mousiekyl. XHMHUYECKas CBS3b:

KOBaJIeHTHasl (HENoJIsIpHasl, NOJIApHast),

HMOHHasl, MeTajuinueckas. BaaeHTHOCTH
XMUMHMUYECKUX DJIEMEHTOB. Crenenb
OKHUCJICHUS XUMUYECKHUX 3JIEMEHTOB.

IIpocTeie U CJIO’KHBIE BEIIIECTBA.

OCHOBHBIE  KJIaCChl HEOPraHUYECKHUX

coennHeHuil. Homenkiartypa
HCOPraHN4CCKUX COGI[I/IHCHI/Iﬁ.

XuMHU4YecKas peakuus. Y CI0BUs U IPU3HAKU
MIPOTEKAHUS XUMUYECKUX PEAKINNA. XUMUYECKUE
yYpaBHEHUsA. 3aKOH COXPAaHEHMS MacCChl
BemecTB. Kimaccudukanus XuMu4ecKux
peakuMii 0 pa3InYHbIM MPU3HAKAM:
KOJIMYECTBY U COCTABY UCXOIHBIX U
ITOJTy4EHHBIX BEIECTB; U3MEHEHUIO CTENIEHEN
OKHUCJICHHS XUMUYECKUX DJIEMECHTOB,
MOTJIOIEHUIO W BBIJCICHUIO JHEPIUU.

Brruncienne maccoBou OJIU
XUMHYECKOT0 DIIEMEHTA B BEIIECTBE.

DNEKTPOIUTHI ¥ HEAIEKTPOIUTHL. KaTHOHBI 1
AQHHOHBI. DJIEKTPOJIUTUYCCKAS JTUCCOLIUAIIHS
KHCJIOT, IIeJiouel, cojiel (cpennux). Peakiun
MOHHOTO OOMEHa M YCIIOBUS HUX
OCYIIECTBIICHHSL.

10

XHUMHYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX,
aM(bOTepHHX,KI/ICJ'IOTHLIX.

11

XHUMHYECKHE CBOWCTBA OCHOBAHHU W KHCIIOT.

12

XuMHUecKue CBOHCTBa aM(OTEPHBIX
TUAPOKCUIOB.

13

XHWMHUYECKHUE CBOWMCTBA coneit (cpenHux).
B3anMOoCBS3b Pa3IMUHBIX KIIACCOB
HEOPraHWYeCKUX BEIIeCTB. Peakiuu HOHHOTO
obMmeHa. (Ne22)

14-15

XHUMHUYECKHUE CBOMCTBA MMPOCTHIX BCUICCTB
HEMCTAJUIOB: IT'AJIOTCHOB, KUCJIOpOAA, CCPLL

16-17

XUMHYECKHE CBOWCTBA MPOCTBHIX BEIICCTB
HEMETaJIOB: a30Ta,(ocdopa, yrieposa,




KPEMHHUS

18

UucTteie BemecTBa U cMmecu. [IpaBuna
6e30macHoi pabOTHl BIIKOJBHOW J1a00paToOpuu.
YenoBek B MUpPE BEILECTB.

19

OKHCIIHMTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH.
Okwucnurens uBoccTanoBurelnb. (Nel4, 20)

20

Brruucnenne MaccoBoil 10JIM pacCTBOPEHHOTO
BEIIECTBA BpacTBOpe. Boruucinenus mno
XUMHUYECKOMY ypaBHeHHIO. (Ne21)

21

Pacuérnpie 3amaun: BBIYMCICHHUE MAacCOBOMU
JI0JIU XUMUYECKOTO JIEMEHTA B BEIIIECTBE,
BBIYUCIICHUA 110 XUMHWYCCKOMY YPaBHCHHIO C
HCIO0JIb30BAHUEM MAacCOBOM J0JIU
pacTBOpEHHOTO BemecTBa B pacTBope. (Nels5,
21)

22

XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
METAJUIOB: IIEJIOYHBIX, MIEITOYHO3EMEIbHBIX,
MarHus W HX COEIMHEHMH, JKele3au €ro
COCAUHCHMH, AIIOMUHUS, €r0 COCIMHCHUIM.

23

OmpeneneHue  Xapakrepa  CpPebl
pacTBOpPOB  KHUCJIOT M IIEJIOYEH C
MIOMOIIBI0 MHIUKATOpOB. KauecTBeHHBIE
peakuuu Ha anuonsl B pactsope (Cl-, Br", 1",
S2-,S032", S042-,NO3 ", PO4 3-
CO032-,Si03 2-) + +

KauecTBeHHBIE pEeaKLUU HAa KATHOHBI B
pactBope (NH4 +, Na+ , K+, Ca2 +, Mg2
+,Fe2+,Fe3+,Al3+, Cu2+, Zn2 +).

24

[TomydeHue ra3000pa3HBIX BEIICCTB.
KadecTBeHHBIE peakIiy Ha Ta3000pa3HbIC
BeliecTBa (KUCIOPOJI, BOJOPOI, YIIIEKUCIIBIH
ra3,aMMHaK)

25

[TepBoHauanbHbIC CBEJCHUS 00 OPraHUUECKUX
BEIIECTBaX: MPEICIbHBIX U HENpPeAeTbHBIX
yriieBoJopoaax (MeraHe, 3TaHe, dTHICHE,
aIeTUIICHE)

26

[lepBoHauanbHBIE CBEACHHS 00 OPraHUYECKIX
BEIECTBAX: CIIUPTaxX (METaHOJIE, ITAHOJIE,
TIIALIEPUHE), KAPOOHOBBIX KUCIOTAX
(MypasbuHoll, YKCYCHOU, CTEApUHOBOI).

27

buosiornyeckn BakHbIE BeleCTBA: OEINKH,
JKUPBL, YIJIEBOJBI.




Pasnen 3. TecroBblii mpakTukyMm. (4 4yaca)

28-31 | lmarnoctudeckas pabota

Paznen 4. BoinojiHeHHEe NPOEKTHO-
ucciaeaoBaTeabckux pador (3uaca)

32-34 | PaboTaoOy4aromuxcs o BBIOpaHHBIM
TEMaM IMPOCKTA, KOHCYJIbTAallUW YUUTCIIA.
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