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BHueypounas nesTenbHOCTh «MUp HEOPraHMUECKOW XHWMHUUY MpeIHa3HaueH i o0ydarommxcs 9
Kjacca, BBIOpaBIIMX MpeaMeT XMMUU I chaud 3k3ameHa B Qgopme OI'D u mnaHupyrommx B
JanbHEHIIeM U3y4eHNue XUMHUH Ha TPO(UIBHOM YpOBHE.

Ilens naHHOrO Kypca — IOATOTOBKA M IOAJEPKKA BBITYCKHMKOB 9 Kilacca IIKOJBI, TIOMOIIb B
IIPEOJOJIEHUN KOTHUTHBHBIX, JUYHOCTHBIX U IPOLECCYaJbHBIX TPYAHOCTEM B IEPHOJ] MOATOTOBKH K
JK3aMEHY.

Pe3ynbTaToM COBMECTHOH NesATENbHOCTH OOydaromuxcs 9 kiacca um megarora OyIayT SIBISTHCS
pe3yibTaThl NPOOHOIO TECTUPOBAHMS, & B KOHEYHOM HTOI'€ — WTOrOBas aTrTecTallus O0Yy4aroluXcs IO
IpeIMETy XUMHUS.

B coorBerctBUM ¢ TpeOoBaHuAMU DenepaqbHOrO TrOCyJapCTBEHHOIO  00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 00wIero oOpa3oBaHMs BO3HUKJIA HEOOXOJUMOCTh B Pa3padOTKE IPOrpaMMBI
BHEYPOUHOH JESITENbHOCTH, IO3BOJIAIOICH pACHIMPUTh M YIIIYOUTh CBOM 3HAaHUS 110 XHMMHUH,
chopMHpOBATH HABBIKM MCCIIEIOBATEIBCKON JIEATEILHOCTH.

AKxmyansnocms TPOrpaMMBbl CBS3aHA C BO3MOYKHOCTBIO 00YyYaroIlerocsi BbIOpaTh MpO(UIbHBIN
npeaMeT o0ydeHus B CTapUIMX KjlaccaX WM M3MEHUTh CBOW BBIOOp. DK3aMEH MO0 XUMHUHU TpeOyeT OT
0o0y4aroIuxcsi MHOTMX 3HaHMA U TMOHATUH HE TOJBKO B OOJIACTHM HEOPraHWYECKOM XUMMH, HO HU
OpraHMYECKON XUMUH; BIAJAETh IPAKTUUECKUMU HABbIKAMU U YMETh IPUMEHSATh UX B JPYIOM CUTYallUH.
3aHATHS 10 BHEYPOYHOM JAEATENBbHOCTH «MHUp XUMHUW» NpPEIHA3HAYEHBl M TEOPETHUECKOH H
IPAKTUYECKOM MOMOIIM B MOATOTOBKE K ['OCymapcTBEHHON MTOrOBOM aTTeCTaluU. 3aHSTUS
OpPUEHTHPOBaHbl Ha MOBTOPEHHUE, CUCTEMAaTU3allMI0 U YIIyOJleHHOe M3y4YeHHE Kypca XMMHU OCHOBHOM
IIKOJIBI, @ TaKXX€ Ha NOJArOoTOBKY oOyuwarommuxcs 9-x kimaccoB k OI'D u oOyuaromuxcsi, KOTOpbIE
BBIOMPAIOT XUMMIO JJI JaibHeimero oOyueHuss B mpoduie. 3aHATHA [0 IpOrpaMMe BHEYPOUHOM
NeSITebHOCTH «MHp HEOPraHWYeCKOW XHMHUM» MOMOTYT pealu30BaTh OOYYAIOUIMMCS IMPOEKTHI IO
BbIOpPaHHBIM TEMaM.

B ocHOBE OTOM NPOTrpaMMBI JIEKUT CUCTEMHO-ACITEIBHOCTHBIA IOJAXOJ, KOTOPBIM CO31aeT
OCHOBY Ul CaMOCTOSITEJIBHOIO YCIIEIIHOTO YCBOEGHHS OOY4YalOUIMMMCS HOBBIX 3HAHWH, YMEHUH,
KOMIIETEHIIMH, BHMJIOB U CIOCOOOB JEATENIbHOCTH M OO0ECIEeYUMBAET COOTBETCTBUE JIE€ATEIBbHOCTU
o0yyaroIuxcsi MX BO3pacTy M HMHIUBUAYAJIbHBIM OCOOCHHOCTSIM. OMOLMOHAIbHOE NEepeXUBaHUE
npolecca OTKPBITHUS SIBISIETCS OCHOBOW MOTHBAIlMM K 3HAHUSAM, CTUMYJISTOPOM CaMOM YMCTBEHHOMH
JEATEIIBHOCTH B JOCTMIKEHMM LEJI€H JUYHOCTHOIO, COLMAJIbHOIO W IIO3HABATEJIBHOTO Pa3BUTHS
oOydJaronmxcs.

I]enws iporpamMmer:

- IOATOTOBKA W TOJJEPXKKA BBITYCKHMKOB 9 Kjlacca IIKOJIBI, IOMOLIb B IIPEOJOJICHUU
KOTHUTHBHBIX, TMYHOCTHBIX U MPOLECCYAIbHBIX TPYJHOCTEH B IEPUO/I TOATOTOBKH K 9K3aMEHY.

3aodauu porpaMMbl BHEYPOUHOH I€ATEIBHOCTHU M0 XUMHHU:

OCBOEHHE BAXKHEHIIMX 3HAHUM OO0 OCHOBHBIX IOHATHUSX M 3aKOHAX XUMHH, XHMHUYECKOM
CHUMBOJIUKE;

OBJIaJICHHE YMEHHUSIMH HaOJI0AaTh XUMUUECKUE SBJICHHS, IPOBOJUTh XUMHUUECKUH SKCIIEPUMEHT,
IPOBOJIUTH PAcYEThl HA OCHOBE XMMHUYECKHX (POPMYII BEIIECTB M YPaBHEHUIH XMMUYECKHX PEaKluii;

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB M HHTEIUIEKTyaJIbHBIX CHOCOOHOCTEHl B mpolecce
IPOBEIEHUS] XUMHUUECKOTO KCIIEPUMEHTA, CaMOCTOSTEIbHOTO MPUOOPETEHUSI 3HAHUN B COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTSIMU;

BOCIIUTAHHE OTHOIIEHUS K XHMUH Kak K OJHOMY M3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMSI U DJJIEMEHTY OOIeYeOBeYeCKOW KYJIbTYphbl; NMPUMEHEHHUE IOJIYYEHHBIX 3HAHUU H
YMEHMM JUIsl UCIIOJIB30BAHUS B HECTAHAAPTHON CUTYaIUH.

ILnanupyemsble pe3yibTaThbl
Ha 3aHATHAX BHEYypOUHOW JeATeNbHOCTH «MHp HEOpPraHMYecKod XHMHUU» O0ydarolmuecs

JOTIOJIHAT CBOM 3HAHUS IO XMMHH, IOBBICAT CBOW YPOBEHb TEOPETHUECKONM M DKCIIEPUMEHTAIBHON
MOJATOTOBKU. 3aHATHUS MPU3BAHBI IPOOYAUTH y YUAIIMXCS HHTEPEC K XUMUYECKON HayKH, CTUMYJIUPOBATh
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JanpHelee M3ydyeHHe XUMHH. XHUMHUYECKHE 3HaHUS, C(OPMHPOBAHHBIE HAa BHEYPOUHBIX 3aHATHSIX,
HOMOTYT OOy4aromMcsl B TOATOTOBKE K AK3aMEHY IO XMMHUHU W B JalbHEHIIEM OCO3HAHHO BBHIOpaTh
HaTpaBlieHUE MPOPUITHHOTO 00yUCHUSI.

IIpeaMeTHBIMH Pe3yIbTATAMH OCBOCHUS IPOTPAMMBI SIBIISIOTCS:

- B TO3HABaTeNbHOU c(epe: OMHMCHIBATH JEMOHCTPAIIMOHHBIE M CAMOCTOSTENHLHO IMPOBEACHHBIC
9KCIIEPUMEHTBHI, UCTIONIB3YS UL 3TOTO PYCCKHMH S3BIK M SI3BIK XMMUH; HAOJIIOAATh AEMOHCTPHPYEMbIE H
CaMOCTOATCIIBHO IPOBOJAUMBIC OIIBIThI, XUMHWYCCKUC PCAKIINH, ITPOTCKAOIINEC B IIPUPOAC U B 6LITy;

- B IICHHOCTHO-OPUEHTAIIHOHHOM cepe: CTPOUThH CBOE MTOBEJCHNE B COOTBETCTBHHU C MIPHHIIUIIAMH
OepeKHOro OTHOUIEHMSI K IPUPO/IE;

- B TPY/IOBOH cepe: MIaHNPOBATh U OCYLIECTBIISATH CAMOCTOATEIFHYIO PadOTy IO OBTOPEHUIO U
OCBOCHHIO TCOPCTH‘ICCKOﬁ 49aCTH, IJIaHUPOBATH U IIPOBOAUTH XUMHYECKHI 9KCIICPUMCHT, HUCIIO0JIb30BATh
BEILIECTBA B COOTBETCTBHU C UX IPEIHA3HAYCHUEM U CBOMCTBAMH;

- B cdepe 0E30MaCHOCTH KUIHENEATEILHOCTH: OKa3bIBaTh MEPBYIO MOMOIIbL IPU OTPABICHUSX,
0XKOTax U JIPYTUX TPaBMax, CBSI3aHHBIX C BEILIECTBAMH U J1a0OPaTOPHBIM 000PYAOBaHHEM.

JINYHOCTHBIMH Pe3yJIbTaTaAMM SBIISIOTCS:

- B IICHHOCTHO-OPUEHTAIIMOHHON cepe — UyBCTBO TOPAOCTHU 32 POCCHICKYIO HAayKy, OTHOIICHUE K
TPY.Ly, IE€IEeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb M CAMOOILICHKA;

- B TPYAOBOH cdepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JaibHEHIIEH 00pa3oBaTeIbHOM
TPaeKTOPHH;

- B IIO3HABATEJbHOH cdepe: MOTHBAIMS YUCHHS, YMEHHE YIPABIATh CBOCH IO3HABATEIbHOM
NeSITETbHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM SIBIISIOTCS:

- BJIQJICHHE YHHBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOaMH JIESATEIbHOCTH: HaOII0ACHHE,
U3MEpeHne, FIKCIIEPUMEHT, Y4eOHOE HCCIIE0BaHNIE;

- YMEHHE T€HEPUPOBATH UJICH, ONIPEIICIISTH CPEACTBA, HEOOXOTUMBIC IS UX PEaTH3allHH;

- YMEHHE OIpeNeNATh LEeNu U 3a/aud JesITeIbHOCTH, BBIOMpATh CPEJICTBA peallu3alluil LeIu U
IMPUMCHATH X Ha IIPAKTUKE,

- HCTOJIB30BATh PA3TUYHbIE UCTOUHUKH JJIS TOTYYEHUS] XUMHUECKOW HHPOpPMAaLIUH.

OcBoeHHME mNporpaMmbl BHEYPOUHOW JEATEIBHOCTH OOYYAIOIIUMUCS IMO3BOJIUT IOJYYUTh
CJIEYIOIINE PE3YIbTATHI:

B cehepe pazeumuna nuunocmuvlx ynueepcanvbuvix yueoHbIX 0€iicmeuil 6 pamKax:

1. KOrHUTMBHOTO KOMITIOHEHTa OyyT CPOPMUPOBAHBI:

- OCHOBBI COIIMAJILHO-KPUTUYECKOTO MBILIUICHUS, OPUEHTAIMsI B OCOOEHHOCTSX COLUAIbHBIX
OTHOIIICHUN ¥ B3aUMOACHCTBHUH;

- DKOJIOTUYECKOE CO3HaHHE, NMPU3HAHHE BBICOKOW IIEHHOCTH »XU3HU BO BCEX €€ MPOSBICHMSX;
IPaBUJI TOBEICHUS B UPE3BBIYAHHBIX CUTYAIUX.

2. lleHHOCTHOTO ¥ 3MOIMOHATILHOTO KOMIIOHEHTOB OyzeT chopMUpOBaHAa:

- TOTPEeOHOCTh B CAMOBBIPAXEHUU M CaMOpeaTN3aliK, COLUAIbHOM MTPU3HAHUHU.

3. JIesITenbHOCTHOTO KOMIIOHEHTa Oy1yT c(pOpMHUPOBAHBI:

- YMEHHME BECTH JMAJOr HAa OCHOBE PAaBHOIPABHBIX OTHOUIEHMM W B3aUMHOIO YBAXXCHMS U
TIPUHSATHS;

- YCTOMUMBBIA IO3HABATENbHBI MHTEPEC M CTAHOBJIEHHE CMBICIOOOpasytomel (QyHKIUN
MO03HABATEJIbHOIO MOTHBA;

- TOTOBHOCTb BbIOOpa MpoUIBLHOTO 00pa30BaHUsL.

2. OGyyarouuiicsi NOJIyYUTh BO3MOXKHOCTD 11 (POPMUPOBAHMUS:

- BBIPQ)KEHHOM yCTOMYMBON yueOHO-T03HABATEIbHON MOTHBALIMU U HHTEpECa K YUECHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTaHHMIO.

B cghepe pazsumusn pecynamuenvix yHugepcanbHulx yuedHsix 0eicmeuil 00yuarouuiica

1. Hayuwurcs:



- T[eJICTIOJIaTaHHIO, BKITFOUYAsl TIOCTAHOBKY HOBBIX IIEJIEH, MpeoOpa3oBaHue MPAKTUUECKON 3a/1a4ul B
MO03HABATENIbHYIO;

- CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCJIOBHS JOCTHXKCHHS LIETM HAa OCHOBE y4yeTa BBIJIEJIEHHBIX
yUUTEJIEeM OPUEHTHUPOB JICHCTBUS B HOBOM Y4EOHOM MaTepuae;

- IUIAHUPOBATH ITYTH JIOCTUKEHUS LEICH.

2. [ony4uth BO3MOKHOCTh HAYYUTHCS:

- CAMOCTOATEJIBHO CTaBUTh HOBBIC YUeOHBIC LI U 33]a4H;

- MY TUIAHUPOBAHUM JOCTHKEHHS LIEJIel CaMOCTOSITENIbHO U aJIEKBAaTHO YUUTHIBATH YCIIOBHUS U
CPEJCTBA UX JOCTUKECHMUS.

B cepepe pazeumusn KOMMYHUKAMUBHBIX YHUBEPCAILHBIX YUEOHBIX 0CUCMEUIL 00YUaAlOUWUIICA

1. HayuuTcs:

- aJICKBaTHO MCIIOJIb30BaTh PeUb IS JIAHUPOBAHUS U PETYIIALIUU CBOCH JIEATEIBHOCTH;

- aJICKBaTHO MCIOJIb30BaTh PEUYEBBIC CPEJICTBA JUISl PEIICHHS Pa3IUYHBIX KOMMYHUKATHUBHBIX
3a/1a4; BJIAJIETh YCTHON U MUCHbMEHHON PEYbl0; CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- OPTaHU30BBIBATh U IJIAHUPOBATH YU€OHOE COTPYAHUYECTBO C YUUTETIEM U CBEPCTHUKAMH;

- MHTETPUPOBATHCS B TPYINY CBEPCTHUKOB M CTPOUTHh MPOAYKTUBHOE B3aUMOICHCTBUE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

2. [Tony4uTh BO3MOKHOCTh HAYYUTHCS:

- Opath Ha ceOs MHUIMATHBY B OpraHU3aI[iUd COBMECTHOTO JICHCTBUS;

- OKa3bIBaTh MOJJCPKKY U COACUCTBHE TE€M, OT KOTO 3aBHCHUT JOCTH)KEHUE LIETU B COBMECTHOM
JESITENIbHOCTH.

B cehepe pazeumun nosnagamenvHvlx yHugepCcanbHbIX yueOHbIX OCliCmEUIl 00y aouuiica

1. Hayuurcs:

- OCHOBAM pEaJIN3alMH IPOEKTHO-UCCIEA0BATENBCKON JEATCIBHOCTH,

- IPOBOJIUTH HAOIIOJICHUS U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUUTEIS;

- OCYILECTBJIATh PACIIMPEHHBIN MOUCK MH(POPMAIMU C HCIOJIb30BAHUEM pPECcypcoB OMOIMOTEK U
HHurepHera.

2. [ony4nut BO3MOKHOCTh HAYUUTHCS:

- CTaBUTb MIPOOIEMY, apTyMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITENIbHO MPOBOAMTH MCCIIEOBAHUS HAa OCHOBE NMPUMEHEHUS METOJIOB HAaOIIOJIEHUS U
JKCIIEPUMEHTA;

- BBIJIBUTATh TMIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTAX IPOIIECCOB;

- OPraHu30BaTh UCCIEIOBAHUE C LIEJIBIO IPOBEPKU TMIIOTE3bI;

- JIeNlaTh YMO3AKJIIOUEHHUS U BBIBOJbI HA OCHOBE apryMEHTaIUH.

[Iporpamma BHEYpOUHOH AEATENBHOCTH 110 XUMHUH «MUp XUMHUM» paccuuTaHa Ha 18 Jacos.

CoaepxaHue NporpaMmai.
BHEYPOYHOM AeSITeJIbHOCTH 10 XUMHHU «MHUP HeOPpraHu4ecKoi XuMumn»

1. Bxoanoii cpes KUM 3a 2023r. — 14

2. Ocooennoctn OI'D mo xumuu B 2023r. — 14
— KoU(UKATOP DTEMEHTOB COJIEPKAHUS

— cnerupuxarus Kumor OI'D mo xumun

— nuHpopmarmonusie pecypcs OI'D

Crpoenne atoma. CTpoeHHE IEKTPOHHBIX 0005104ek aToMoB 1nepBbix 20 snementos [ICXD
[lepuonuueckuii 3aKOH U MEPHOIMYECKAsd CUCTeMa XUMHYeCKuX 3eMeHToB J[.M. Menaeneesa



Crpoenue wmoiiekya. XUMHYECKas CBs3b: KOBaJ€HTHas (HEMoOJisipHas, NOJIApHas), WOHHas,
MeTaJlJTn4ecKast.

BasieHTHOCTH XMMUYECKUX 3JIeMEHTOB. CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB.

IIpocteie u crnoxkHble BemecTBa. (OCHOBHBIE KJIACChl HEOPTaHUYECKUX  COEIMHEHUH.
HomMmeHKkiatypa HEOpraHM4eCKUX COCIUHEHUM.

XuMuyeckasi peakius. YCIOBHs M MPU3HAKK MPOTEKAHUS XUMUYECKUX peakuuid. XuMHYecKHe
ypaBHEHUs. 3aKOH COXPAHEHUsI MaCChl BEIIECTB.

Knaccudukanus XuMUYECKMX peakUuid IO pPa3IUYHbIM IpPU3HAKAM: KOJMYECTBY U COCTaBY
UCXOJIHBIX M TOJYYEHHBIX BEIIECTB;, W3MEHEHUIO CTENEHEH OKHUCICHUS XUMHYECKUX DJIEMEHTOB,
MOTJIOUICHUIO U BBIJICJIEHUIO SHEPTUH.

Brrunciienne MaccoBoOi 101 XMMHYECKOTO 3JIEMEHTA B BEIIECTBE.

DONEKTPOIUTHl U HEAIEKTPONIuThl. KaTHOHBI M aHUOHBL. DJIEKTPOIUTUYECKAs JUCCOLUAIUS
KHCJIOT, IIeJI0ueH, coJiel (CpeTHUX)

Peakuuu noHHoro oOMeHa M yCJIOBHUSI UX OCYIIECTBIICHUS.

XUMHYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCITOTHBIX.

XuMUYecKre CBOMCTBA OCHOBAHUMN M KUCIIOT.

XUMHYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB.

XUMUYEeCKHE CBOMCTBA COJeH (CpeIHUX )

XUMHYECKHE CBOMCTBA MIPOCTHIX BEIIECTB HEMETAIIOB: TAJIOT€HOB, KUCJIOPO/1a, CEPHI.

XUMUYECKHE CBOMCTBA POCTHIX BEIIECTB HEMETAIUIOB: a30Ta, Gpochopa, yriaepoaa, KpeMHHUS

UucTteie BeniecTBa u cMecu. [IpaBuiia 6e3omacHoi paboOThl B MIKOJILHOM JlabopaTopun. YeaoBek B
MUPE BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC peakiinu. OKUCIUTENb U BOCCTAHOBUTEb.

Brrunicnenue MaccoBOd JOM  pacTBOPEHHOIO BeEIlIECTBA B pacTBope. BrrumcneHus 1o
XUMHUYECKOMY ypaBHEHHUIO. (Ne21)

PacuérHpie 3agaun: BBIUMCICHUE MAacCOBOM JIOIM XUMHYECKOIO 7JJIEMEHTa B BEIIECTBE,
BBIYHCIICHUSI TI0 XUMHUECKOMY YPaBHEHUIO C HCTIOIB30BaHUEM MACCOBOM JOJU PACTBOPEHHOTO BEIIECTBA
B pacTtBope. (Nel5, 21)

B3anMocBs3b pa3nTuYHBIX KJIACCOB HEOPTraHWYECKUX BEIECTB. Peakiuu noHHOTo oOMeHa.

XHUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: LIEIOYHBIX, IIETOYHO3EMENIbHBIX, MAarHus 1
WX COCJIMHEHUM, kKeje3a U €ro COSTMHCHUH, alTFOMUHUS, €r0 COSTUHECHHUI.

OnpeneneHne xapakTepa Cpelbl pacTBOPOB KHUCIOT M IIEJIOYEd € MOMOUIbIO HHJWKATOPOB.
KauectBennsie peakmuu Ha aunonsl B pactBope (Cl', Br, I, Sz‘, 8032‘, SO42', NO; 7, POy 3', CO; 2‘,

Si0; %)

KauectBennsie peakiuu Ha KaTHOHBI B pacTBope (NHy “ Na", K, Ca2+, Mg2+, Fez+, Fe3+, A
Cu2+’ Zn2+)

+
1,

Kaneﬂnapﬂo-TeMaanecxoe NJIAHUPOBAHUC

Ne | Tema 3ansTus Hara

n/n TIaH daxT

1 Bxonnoit cpez KM 2023r (1gac)

2 Ocob6ennoctu OI'D no xumuu B 2022r.

Koau(uKaTop >IEMEHTOB cojaepkaHus, cnenuduxanus Kumos
OI'> mnmo xwmmum, pemoHcTtpaumonHeli KHMM  2023r.,
nHpopmannoHHsie pecypesl OI'9;

3 Crpoenue artoma. CTpoeHHE DSIEKTPOHHBIX OOOJIOYEK aTOMOB
nepBeix 20 osnementoB IICXD. Ilepmonnyeckuit 3akoH u
MepuouyYecKas  CUCTEMa  XUMUYecKux  snementoB .M.
MenpeneeBa

4 Ctpoenne  Mojiekyd.  XHUMHYECKass  CBSI3b:  KOBaJEHTHas
(HenosisApHasi, MOJISIpHAs ), UOHHAS, METAJTNYECKAs.
BanentHocTe xumuueckux aneMeHToB. CTeneHb OKHCIIEHUs




XUMHMYECKHX DJEMEHTOB. [IpocTble W  CIIOKHBIE BEHIECTBA.
OcHoBHBIE KJIacChl HEOpPraHWyeckux coeauHeHuil. HomeHknaTtypa
HEOPraHUYECKUX COCIMHECHUN.

XuMHU4YeCcKasi peakuus. YCJIOBUS U NPU3HAKU IPOTEKAHUS
XMMHYECKUX  peakiuid. XHUMHUYECKHEe  YypaBHEHHUs.  3aKOH
COXPAHEHHUS MacChl BELIECTB.

Knaccudukanus XUMHYECKUX peakUuid MO pPa3IUYHBIM
IIPU3HAKaM: KOJHMYECTBY M COCTaBY MCXOJHBIX U IOJyYEHHBIX
BEILIECTB; HU3MEHEHUIO CTENEHEW  OKUCIEHUS XUMHUYECKUX
3JIEMEHTOB, MOTJIOIEHUIO U BbIIEJICHUIO SHEPTUU.

Brruncinenne maccoBoit JO0JIM XHMMHUYECKOIo 3J3JIEMEHTA B
BCIICCTBCE.

OJIEKTPONUTBl U HE3JNEKTPOJUThl. KaTWOHBI M aHHMOHBI.
DNEeKTpONUTHYECKasT JAUCCOLMAIMS KUCIOT, IIeJNIoYel, cosei
(cpenHux)

Peakuuu HoHHOTO 0OMEHA U YCIIOBUS UX OCYILLECTBICHHUS.

XUMHYECKHE CBOMCTBA OKCHAOB: OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX.

XUMHYECKHE CBOMCTBA OCHOBAHUI U KUCJIOT.

10

XUMUYECKUE CBOWCTBA aM()OTEPHBIX THIPOKCHIIOB.

11

XuUMHYEeCKUue CBOWCTBa coiield (cpeaHux). BzaummocBszb

Pa3IMYHBIX KIACCOB HEOPraHMYECKHX BEIeCTB. Peakuuu HOHHOTO
obmeHa. (Ne22)

12

XUMHUYECKUE CBOMCTBA MPOCTBHIX BEIIECTB HEMETAJIOB:
rajJoreHoB, KHCIOpOo/ia, CePhI.

13

XUMUYECKUE CBOMCTBA IMPOCTHIX BEIIECTB HEMETAJIOB:
a3ota, Gocdopa, yriepoja, KpeMHHs

14

Uucrele BemecTBa U cmecH. [IpaBuia 6e3onacHoit paboThl B
HIKOJIbHOM JTabopaTopuu. YenoBek B MUPE BEIIECTB.

15

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuu. OKUCINTEND
u BocctaHoBuTelNb. (Nel4, 20)

16

Pacuétnpie 3a7aum:  BBIUMCICHHE  MAacCOBOW  JOJH
XHMHYECKOTO  DJEMEHTa B  BEIISCTBE, BBIUMCICHHSI  IIO
XMMHYECKOMY YPAaBHEHHMIO C MCIOJIB30BAHUEM MACCOBOM 10U
pacTBOpEHHOTO BeriecTBa B pactBope. (Nel5, 21)

17

XHUMHUYECKHE CBOMCTBA IPOCTBIX BCIICCTB MCTAJIJIOB!:
OICIOYHBIX, IICIOYHO3EMCEIBbHBIX, MarHusda MW HX CO@)IPIHGHHﬁ,
KEJIe3a 1 €ro COCI[I/IHCHI/Iﬁ, AJIFOMHMHHA, €TI0 COCHHHCHHﬁ.

18

Omnpenenenne xapakTepa CpelIbl pPacTBOPOB KHCIOT H

Iesioyel ¢ MOMOIIbI0 MHAMKATOPOB. KadecTBEHHbIE peakiuu Ha

- R T Q2 2- 2- - -

anmonsl B pacteope (CI, Br, I, S, SOs%, SO, NOs , PO,
2 - 2-
CO3 , SIO3 )

+

KadectBennsie peaknuu Ha KaTHOHBI B pactBope (NHy

+ 1+ + + + + + + +
Na", K', Ca*", Mg*", Fe’*, Fe’", AI’", Cu*", Zn®).







