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IlosicHuTeNbHAA 3alICKA

Pabouas mporpamma mo mpeamery «Xumus» B 8-9 Kimaccax cocTtaBieHa Ha ocHoBe mnporpammbl ['abpuensna O.C. «IIporpamma
OCHOBHOTO o0miero oOpazoBanusa. Xumus. 8-9 kmacce» (M., IIpocsemenue, 2021 1.), B coorBercTBUH ¢ DPI'OC OCHOBHOTO 00IIETO
obpazoBanus, [Ipukazom MunucrepcTBa npocsemienus Poccuiickoit deneparuu ot 11.12.2020 Ne712 «O BHeCEeHUM U3MEHEHHI B HEKOTOPHIE
(denepaibHBIE TOCYAapCTBEHHBIE 00pa30BaTeNbHBIE CTAHIAPTHI 00IIEro 0Opa30BaHUS MO BOIMPOCAM BOCIHUTAHUS OOYUYAIOIIUXCS», OCHOBHOM
00pazoBaTenbHON MTporpaMmmMoi ocHOBHOTO 001ero oopazoBanus MbOY Ikomer Ne 96 r.o. Camapa.

Jannast paboyasi mporpaMma COCTaBJIeHa Ui OOy4YeHHs Ha JOMY IO OCHOBHBIM OOpa3oBaTeIbHBIM IporpaMMmaM JJisi O0ydaroluxcs,
HY>KJIAIOIIMXCSA B JUIMTEILHOM JICYCHHH, a Takxke JeTed mHBanuaoB. Ha m3yuenue npeamera Boiaensercs B § kiacce 34 yueOHbIX yaca (U3
pacuera 1 gac B Hezento), B 9 kinacce 34 yueOHbIX yaca (U3 pacuera 1 yac B HEJIEIIO)

Y4eOHuKu:
1. T'a6puemnsn O.C., Octpoymos N.I'., Cnaakos C.A. Xumus. 8 kiacc. M., [IpocBemienue, 2021.
2. T'abpuensia O.C., OctpoymoB WU.T'., Cnankos C.A. Xumus. 9 xnacc. M., [Ipocsemenue, 2021.

IInanupyemble pe3y/ibTaThl H3y4YeHUs] Y1eOHOI0 NpeaMeTa

1. JIn4HOCTHBIE pPe3yabTaThI:
-OCO3HAHME CBOEU 3THHUYECKOW MPUHAIJICKHOCTH, 3HAHWE NCTOPUH XMMHH U BKJIa/1a POCCUICKON XMMHUYECKON HAYKH B MUPOBYIO XHUMHIO;
-OTBETCTBEHHOE OTHOLIEHHE K MO3HAHUIO XUMHUH; TOTOBHOCTh U CIIOCOOHOCTb K CAaMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE M3YYEHHBIX
(akTOB, 3aKOHOB U TEOPUI XUMHUHU; OCO3HAHHBIN BHIOOP M MMOCTPOEHUE WHANBUYaTbHON 00pa30BaTeNbHON TPAEKTOPHUHY;
-1IeJIOCTHAsI €CTECTBEHHOHAYYHAsI KAPTUHA MUPA, HEOTHEMIIEMOU YaCThIO KOTOPOM SIBJISIETCS XMMHUYECKask KAPTUHA MUPA;
-OBJIa/ICHUE COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKU, B TOM YHCIIE U XUMUYECKUM;
-OCBOEHHUE COIMAIbHBIX HOPM, IIPAaBUJ MOBEAEHUS, posield U (pOpM COLMAIBHON KHU3HHU B COLIMYME, MPUPOJIE M YACTHOW KHM3HM Ha OCHOBE

3KOJIOrHYEeCKOM KYJbTYPbI U 0e30IacHOro O6paH_ICHI/ISI C BCIICCTBAMU U MaTCpUalaMU;



-KOMMYHUKaTHUBHAasl KOMIIETEHTHOCTh B OOIIEHUH CO CBEPCTHHKAMH U B3pOCIBIMU B Mpoliecce o0pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM,

y4e0HO-HCCIIEeI0BATENbCKOM, TBOPUECKON U IPYTUX BUJIOB JI€ATEIbHOCTH, CBSI3aHHBIX C XUMHEH.

2. MeranpeaMeTHbIe pe3yJbTAThI:

-OpeACIATh HCINU COOCTBEHHOT'O 06yquH51, CTaBUTh U (bOpMYJ'II/IPOBaTB JJIsA ce0st HOBBIE 3aga4u,

-IUIAHUPOBATh IMYTU JOCTUKCHUSA KCIIAEMOT'O PE3yJIbTaTa O6yquI/I$I XUMHHU KaK TCOPCTUYICCKOTO, TaK U SKCIICPUMCHTAJIbBHOI'O XapaKTEpa,

-COOTHOCHUTHh CBOH HGﬁCTBI/IfI C IUIAaHUPYEMBIMH PE3YJIbTaTaMH, OCYHICCTBIIATH KOHTPOJIb CBOCH ACATCIIBHOCTH B HNPOLUECCE NOCTUKCHUA

pe3yiibTara, OIPCACIIATH CITOCOOBI HeﬁCTBHﬁ IIpyu BBIIOJIHCHHUU Ha60paTOpHLIX U TIPAKTHUYICCKUX pa60T B COOTBCTCTBHUH C IIpaBHUJIaMU

TCXHHUKHU 6630H8.CHOCTI/I;

-OIpeIesATh HICTOYHUKH XUMUYECKON HH(pOpMAIIK, e€ MOJTydeHNe U aHallu3, CO3/1aBaTh WH(OPMAIMOHHBIN IPOAYKT U €T0 MPE3CHTAIHIO;

-UCII0JIb30BaTh OCHOBHBIC MHTCIIJICKTYAJIIBHBIC OIICpallii: aHAJIN3 WU CUHTE3, CPABHCHUEC W CUCTEMAaTHU3allusA, 06061]_[6HI/IC U KOHKpETU3al M,

BBISIBJICHHUC ITPHUYUHHO-CICACTBCHHBIX CBs3EH U IMOCTPOCHHUC JIOTUYICCKOI'O PACCYKACHUA U YMO3AaKIHOYCHUA (I/IH,HYKTI/IBHOI"O, JACAYKTUBHOT'O

" 110 aHaHOFI/II/I) Ha MaTepuajic¢ CCTCCTBCHHOHAYYHOTI'O COACPIKAHUA,

-C03/1aBaTh, IPUMCHATH U Hp€O6pa3OBI>IBaTI> 3HAaKU U CUMBOIJIBI, MOACIIN U CXEMBI IJId PCIICHUA yqe6HI>IX U I103HaBaTCJIbHBIX 3a1a4,

-9KOJIOTUYECCKHN MBbICIHUTD,

-r'CHCPUPOBATH H,Heﬁ H OIIPCACIIATL CPCACTBA, H€O6XOI[I/IMBIG JJIA UX pcain3aluu.

3. IIpenMeTHBIE PE3YIBTATHI:

Paznen Y4eHnk HAYy4YnTCA Y4eHMK MOJYYUT BO3MOKHOCTH
HAYYHUThCS
8 kiacce
HavaabHblie * OINHUCHIBaTh CBOMCTBA TBEPIBIX, XHUAKHX, Tra3000pa3HBIX BEILIECTB, | * TPAMOTHO OOpAIAThCS C BEIIECTBAMU B

NNOHATHA U 3aKOHbI
XUMHH

BEIIECTBO», «BAJICHTHOCTB), UCIONb3Ys 3HAKOBYIO CUCTEMY XUMUU; co0roieHus IIPEANUCAHNM,
Baxneimue * u300paXkaTb COCTaB MPOCTEUIIMX BEUIECTB C MOMOIIBI0 XMMHUYECKUX | IpeAaraéMblX B  HMHCTPYKIMSAX IO
NpeICTABUTEIH GbopMyJl U CYIIHOCTh XMMHUYECKHUX PEaKIMHA C MOMOUIbI0 XMMHMYECKUX | MCIOJb30BAHUIO  JIEKAPCTB,  CPEJCTB

BBIIACIAA UX CYHICCTBCHHBIC IIPU3HAKU,

¢ XapakTepu3oBaTb BCIIECCTBA II0 COCTaBy, CTPOCHUIO U CBOI\/’ICTBaM,
yYCTaHaBJIMBAaTh HNPUYUHHO-CICACTBCHHBIC CBA3M MCXKAY AaHHBIMU
XapPaKTCPUCTUKAMU BCIICCTBA,

® PpPacCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHATHH «aTom»,
«MOJICKYJIa», «XUMHYECKUI QJICMCHT», «IIPOCTOC BCILICCTBO», «CJIOKHOC

IMIOBCEAHEBHOM KU3HMU,

. 0CO3HaBaTh HE0OXOIMMOCTh
COONIONIEHNS ~ TIpaBWJ  JKOJIOTHYECKH
0€301MacHOr0 TOBEICHUSI B OKpY KaroIen
MPUPOJIHOM CpelE;

* IOHUMATh CMBICI U HEOOXOJIMMOCTH




HEOPraHu4ecKuX
BellleCTB.
KoanyecTBeHHBIE
OTHOLIEHHS B
XHUMHH

YPaBHEHUU;

* BBIUMCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MacChl
BEIIECTB, a TaKXE MAacCOBYK JOJIK0 XHMHYECKOrO JJIEMEHTa B
COCAMHEHUSIX I OLIEHKU UX MPAKTUYECKOU 3HAYMMOCTH;

* CPAaBHUBATh 110 COCTABY OKCHUJbl, OCHOBAHUS, KUCJIOTHI, COJIU;

* KJaccU(UIMPOBATh OKCHABI M OCHOBAHMS I0 CBOWCTBAM, KHUCJIOTHI H
COJIM MO COCTAaBY;

* OMKUCHIBATH COCTaB, CBOMCTBA M 3HAYCHHUE (B MPUPOJE W MPAKTHICCKOUN
NeSITeIbHOCTH Y€JI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOAa U BOJIOPOIA;

* JlaBaThb CPaBHUTEJIbHYIO XapaKTEPUCTHUKY XUMUUYECKUX DJIEMEHTOB U
BaXKHEHUIIINX COCOUMHEHUM SCTECTBEHHBIX CEMEHMCTB IEJIOYHBIX METAJIIOB
U rajioreHOB;

* [10JIB30BAThCS TAOOPATOPHBIM 000PYIOBAaHUEM M XMMHYECKOH TIOCYI0H;
* IIPOBOJUTH HECJIOXKHBIE XUMHUYECKHE ONBITHI M HAOJIOJACHHUS 3a
U3MECHEHUSIMUA CBOMCTB BELIECTB B IIPOLECCE HX IPEBPALCHUM;
coOmoaTh MpaBWjia TEXHUKHA  O€30MacHOCTH TIPH  MPOBEICHUU
HAOJIIOJICHUI U OIIBITOB;

* pa3IuyaTh JKCIEPUMEHTAIbHO KHUCJIOTHl M MIEIOYM, IMOJB3YSICh
WHAWKATOPaMH;  OCO3HAaBaTh  HEOOXOAMMOCTH  COONIONEHHUS  Mep
0€30MacHOCTH MPHU OOpAIEHUHU C KUCIOTaAMH U IIEJI0OYaMH.

OBITOBOW XMMHH U JIP.;
. UCTIOJIb30BaTh
KITFOUEBBIC

puoOpeTEHHBIC
KOMIIETEHTHOCTH npu
BBINOJIHEHUH UCCIIe1I0BaTEIbCKUX
IIPOCKTOB 110  WM3YyYEHHUIO  CBOMCTB,
CIIOCOOOB TOJIyYEHHUs] M PaclO3HaBaHUS
BEIIIECTB;

. pa3BUBaThH KOMMYHHUKaTHBHYIO
KOMIIETEHTHOCTb, HCIIOJIb3YSl CpEACTBA
YCTHOM M NHMCbMEHHONW KOMMYHHKaIUU
npu paboTe C TEeKCTaMu Yy4yeOHUKa U
JTOTIOJIHUTEIHHOM JIUTEpaTypou,
CIPaBOYHBIMU  TaOMUIIAMHU, TIPOSBISATH
TOTOBHOCTb K YBAYKCHUIO HHOU

TOYKM  3peHHss TOpu  OOCYXICHHUU
Pe3yJIbTaTOB BBIIIOJIHEHHOW PaboOTHI;

* 00BEKTUBHO OIICHWBATh UHPOPMALIUIO O
BEIIECTBAX M XMMHUYECKHMX IIpolieccax,

KPUTUYECKH OTHOCHUTBCS K
TICEBJIOHAYYHOI uHbopManuu,
HE100pOCOBECTHOM pexiiame,

Kacalomeﬁc;l HCIIOJIb30BAHUA PA3JIMYHbIX
BCIICCTB.

OCHOBHBIE KJIACCHI
HGOpl"aHI/I'-IeCKI/IX
COeIMHEHUN

* OOBACHATH CYTh XHUMHUYECKUX TIPOLECCOB U HUX NPUHIUITHAIBEHOE
OTJINYKE OT (PU3HUECKHUX;

* Ha3bIBaTh MPU3HAKYU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaAKIINL;

*  yCTaHABIMBAaTh TNPUHAICKHOCTh  XHMHYECKOM  peakiuu K
OIpeIeIEHHOMY THUITY TIO OJJTHOMY U3 KJIacCU(UKAITMOHHBIX PU3HAKOB:

1) mo umciy M COCTaBy HMCXOIHBIX BEHIECTB M TPOIYKTOB PEaKIHH
(peaxiyy CoeIMHEHUs, pa3IoKeHUs, 3aMELIeHUs] 1 0OMEeHa);
2) 1O BBJICNCHWIO WJIM  TOMJIOMIEHHIO  TETIOTHI
HK30TEPMHUYECKUE U IHJIOTEPMUYECKHE);

3) 1O WU3MEHEHHIO CTETEeHEH OKHCICHUS XHMHUYECKHX DJIEMECHTOB
(peaxiy OKUCIUTETbHO-BOCCTAHOBUTENbHBIE);

4) mo oO6paTUMOCTH Tporiecca (peakiuu oOpaTUMbIe B HEOOPATUMBIE);

* Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKUX PEaKIuii;

* HaspiBaTh  (DAKTOpBI, BIHSIOIMIME HA CMEIMIEHHE XUMHYECKOTO

(peakuuun

¢ COCTAaBJISITb MOJICKYJIIPHBIC W ITOJIHBIC
HOHHBIC YpaBHCHUA I10 COKpaHIéHHI)IM
HOHHBIM YPAaBHCHHAM;

*  PHUBOJIUTH TPUMEPHl  peaKLuH,
MOATBEPK IAIOIIHX CyILIECTBOBAaHUE
B3aUMOCBSI3HU MEXIY OCHOBHBIMH
KJIACCaMH HEOPraHUYECKUX BEILECTB;

. IIPOTHO3UPOBATh pe3yabTaThl
BO3/ICUCTBHUS pa3IUYHbIX (HAaKTOPOB Ha
W3MEHEHUE  CKOPOCTH  XUMHYECKOH
peaxkuuy;

. IIPOTHO3UPOBATh pe3yabTaThl

BO3/ICUCTBHUS pa3IUYHbIX (HAaKTOPOB Ha
CMeIlleHHEe XUMHUYECKOT0 paBHOBECHS;




paBHOBeCHS;
* COCTaBJISITh YPAaBHEHMs 3JIEKTPOJIUTUYECKOM JUCCOLMAIMU KHUCIOT,
LIEJIOYEH, COJIEH; TOJHbIE U COKpAlIEHHbIE MOHHBIC YPaBHEHHUs PEAKLUU
oOMeHa;

* YpaBHEHHS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

. IPOTHO3UPOBAaTh  IPOAYKTHI XUMHUYECKUX  peakUuit o
(dhopMyiaM/Ha3BaHHSIM HCXOJIHBIX BEIICCTB;

* ONpeeNATh UCXO/AHBIE BellecTBa MO (hopMyJIaM/Ha3BaHUSAM HPOIYKTOB

peaxkuuy;
. COCTaBJIATh ypaBHEHHUS peakuui, COOTBETCTBYIOLIMX
[I0CJIEZI0BATEIBLHOCTH («uenouyke») MpeBpallleHudl HEOPraHUYECKUX

BEILIECTB PA3JIMYHBIX KIIACCOB;

* BBIBIIATH B IPOLECCE DKCIIEPUMEHTA IPU3HAKU, CBUACTEILCTBYIOIINE O
MIPOTEKaHUU XUMHUYECKOUN peaKIuu;
* IPUTOTOBIIATH  PAaCTBOPBHI  C
PacTBOPEHHOIO BEILECTBA;

* OIPEIEIATh XapaKTEepP CPElbl BOJHBIX PACTBOPOB KHUCIOT U IIEJIOYEH 110
M3MEHEHUIO OKPACKUA UHAUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIC PEAKLUU, I[OATBEPKAAIOIIME HAIU4ue B
BOJIHBIX PACTBOPaxX BELIECTB OTJAEIbHBIX KATUOHOB U aHUOHOB.

ONpPEACIIEHHON MAacCOBOM  JI0JEr

*[IPOBOJIUTH PACYETBI MO XHUMUYECKUM
dbopMyniaM U ypaBHEHUSIM:

-1 BBIBOAA (DOPMYJIBI COSAMHECHHS 10
MacCOBBIM JOJISIM 3JIEMEHTOB;

-JUIsL  TPUTOTOBIIEHUS  pacTBoOpa €
HCTIOJIb30BAHUEM KPUCTAIIIOTUAPATOB;
-JUIS  HaXOXJCHHWS  JOJM  BBIXOJa

MPOJyKTa PEAKIMU 110 OTHOIICHHIO K
TEOPETHUUECKH BO3ZMOXKHOMY;

-C  WUCIOJIb30BaHWEM TmpaBwia  ['ei-
Jtoccaka 00 OOBEMHBIX COOTHOIICHMSIX
rasos;

-C HCIOJIB30BAHHEM IIOHATHH «KMOJIbBY,
«MMOJIbY», K4UCIIO ABOTaAPOY;

-0 TEPMOXMMHUYECKUM  ypaBHEHUSIM
peaKiuu

[Tepronnueckuit
3aKOH
[Tepnoanueckas
cucremMa
XUMHYECKHUX

snmementoB J[. U.

Menneneena
CTPOEHHUE aToMa

n

(GopMyIIMpOBaTh: OCHOBHBIC 3aKOHBI W TEOPUM XHMHH, ATOMHO-
MOJIEKYJISIPHOTO  yY€HHs; 3aKOHOB COXpPaHEHUS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa BEIIECTB, ABOTapo; nepuoanyueckoro 3akona J{. 1.
MeHeneeBa; TEOpUM CTPOCHMSI aTOMa U YUEHHUsI O CTPOCHUM BEIIECTBA;
TEOPUU BJIEKTPOIUTUYECKON JHCCOLMALMA M YYEHUS O XUMHUYECKOUN
peakuuy;

* Ha3bIBaTh. XWMHYECKHUE DJIEMEHTHI; COCAUHEHHS H3YyUYECHHBIX KJIacCOB
HEOPraHMYECKUX BEIECTB; OpPTaHWYECKHE BeIIeCTBA MO HX QopMmyIe:
METaH, 3TaH, 3TWICH, alleTHUIEH, METAHOJ, 3TaHOJI, TJIMIEPUH, YKCYyCHas
KHCJIOTa, TJII0K03a, caxaposa;

* OOBSICHSTE:

— (u3uYecKuil cMBICI aTOMHOTO (TOPSIIKOBOrO) HOMEpa XUMHUYECKOTO
3JIEMEHTA, HOMEpAa TpPYNNbl W TEpuoAa B TMEPUOJHYECKOM CUCTEME
xumuyeckux asnemeHtoB J[. M. MennaeneeBa, K KOTOpPBIM 3JIEMEHT
MIPUHAIJICHKHUT;

— 3aKOHOMEPHOCTH U3MEHEHHSI CTPOEHUSI aTOMOB, CBOMCTB AJIEMEHTOB B
npejesiax MajbIX MEPUOJIOB U A-TPYIN, a TaKkKe CBOMCTB 00pa3yeMbIX

* 0CO3HABaTh 3HAYCHHUE TEOPETHUUCCKUX
3HAHUU JUTSI IPAKTHYECKOM JeSTeTIbHOCTH
YEJIOBEKA;

* ONHUCHIBATH H3YYCHHBIC OOBEKTBHI Kak
CHUCTEMBI, HpI/IMeHSIH JIOFI/IKy CUCTECMHOTI'O
aHaIn3a;

* IPUMEHSITh 3HAHHS O 3aKOHOMEPHOCTSX
MEPHOANYECKON CHCTEMBI XHMHUYECKUX

AJIEMEHTOB TUTSt OOBSICHCHHS u
NPEJBUICHUS  CBOWCTB  KOHKPETHBIX
BEIICCTB;

. pa3BUBATh WHPOPMAIIMOHHY IO
KOMIIETCHTHOCTh MOCPEACTBOM
yriyOJieHuss ~ 3HaHUW 00  UCTOpHUH

CTAHOBJICHHSI XUMUYECKON HayKH, €€
OCHOBHBIX TOHSITUM, MEPUOJIUYECKOTO
3aKOHA KaK OJHOTO M3 BaXXHEHIIHUX




VMU BBICHIUX OKCHJIOB U THAPOKCUIIOB;
— CYHIIHOCTh TpoIlecca 3JCKTPOIUTUYECKON IUCCOLMALMU U PEaKIHi
HOHHOTO OOMEHA;

* XapaKTepU30BaTh:

— XUMHUYECKHE dJEMEHTHI (OT BOJOpOJa IO KalbIUs) HA OCHOBE HX
MOJIOKEHUSI B MEPHOJUYECKON cHucTeMe XuMudeckux snemeHtoB JI. U.
MenzeneeBa 1 0COOEHHOCTEN CTPOEHHSI MX aTOMOB

3aKOHOB  NIPHUPOJBI, a TaKkke O
COBPEMEHHBIX JOCTIKCHHMSIX HAyKH U
TEXHUKH.

Xumudeckass CBS3b.

OOBACHATL 3aKOH COXpaHCHHA MACChI BCIICCTBA, IIPUMCHATDL IIOHATUSA H

Omnpenensts Mo mpu3HakaMm (usnueckue

OKHUCIUTENTHEHO - | OOBSICHITH X CMBICH; OOBSICHITh XUMUYECKHE PEAKIIUU U UX PA3INUUs OT | U XUMUYECKHUE SIBIICHUS; MO TMPH3HAKaAM
BOCCTAHOBUTENIbHBI | (PU3NYECKUX SBIICHUM; peaKiuu  pasioXKeHHs,  COEIUHEHHUS,
€ peaxiuu Ha3piBaTh XOpOIIO pacTBOPUMBIE W MaJOpPacTBOPUMBIC BEIIECTBA; | 3aMEIIEHUs W 00bEeMa; KOJUYECTBO
NpU3HAKK U YCJOBHSI TNPOTEKAHWsI TUIMYHBIX XHMUYECKHUX peakiuil | BemecTBa (Maccy) MO  KOJHYECTBY
KHCIJIOT, OCHOBAaHUM, COJIEH, OKCHUJIIOB; OMPENEIATh KHUCIOTHI, OKCHIBI, | BEIIECTBA (macce) OJIHOTO u3
OCHOBAHUS COJU MO UX XMMHYECKUM (popmyram; MOJIb30BaTHCS TEOPHEH | BCTYMMBIINX B PEaKIUIo WIH
ANIEKTPOIMTUICCKON JWCCOIMAINK;, ONpPENENSITh Cclabble W CHIJIbHBIE | IMOJIYYCHHBIX BEIIECTB.
AIIEKTPOJIUTHI; MHUCATh yHpaBleHus xumuueckux peakuuii s H; O2; C; | ymenuto npu paboTe ¢ XUMHUYECKHUMHU
peakuuii HelTpanuzanuu; ynpasieHue ]I KUCIOT, cojel, Ienoueii; | BelmecTBaMu " XUMHYECKUM
TeHETUYECKUH PAJl METAJUIOB U HEMETAJLIOB; 000py/I0BaHHUE;
BBISIBIISATD CYIIHOCTH mporecca
pacTBOpEHHs] M CYIIHOCTH  TEOPHH
AIEKTPOIUTUYECKON  JUCCOLMAUMM U
peaxiusiM HOHHOTO 00beMa.
9 kiace
[ToBTOpeHue U | * OOpenensTh MPUHAJICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 | * POTHO3UPOBATHh XMMHUYECKHUE CBOMCTBA
000011eHNe M3YYCHHBIX KJIACCOB/TPYII: METaUIBl U HEMETaJUTbl, OKCHJIBI, OCHOBAHUS, | BEIIECTB HA OCHOBE WX COCTaBa U
CBEIICHUI IO KYypCY | KUCIOTHI, COJIH; CTPOCHHS;
8 KJIacca. | * COCTaBIATH ()OPMYIIBI BEIIESCTB TI0 UX HA3BAHUSIM; . MIPOTHO3UPOBATH CIOCOOHOCTh
XuMudeckue e OmpeneisTh BaJCHTHOCTh U CTEMEHb OKHUCIEHHUS SJIEMEHTOB B | BEIIECTBA MPOSIBIATH OKUCIHTEIbHBIC
peakiuu BEIIIECTBAX; WM BOCCTAaHOBHUTEIbHBIE CBOWCTBAa C

¢ COCTaBJIATH CI)OpMyJ'IBI HCOPTaHUYCCKUX COCJIMHEHHMH IT0 BAJICHTHOCTSIM U
CTCIICHAM OKHUCJICHUA 3JICMCHTOB, a4 TAKXKC 3apsgaM HOHOB, YKa3aHHBIM B
Ta6J'II/II_Ie pacTBOPpUMOCTHU KHUCIIOT, OCHOBaHUM U COJ'IGfI;
* OOBACHATH 3aKOHOMCPHOCTU H3MCHCHUA (1)I/ISI/I‘ICCKI/IX N XUMHYCCKHX
CBOMCTB MPOCTBIX BCIHICCTB (MeTaHHOB n HeMeTaHHOB) K HUX BBICHINX
OKCHI0B, O6p330BaHHI)IX SJICMCHTAMH1 BTOPOI'0 U TPETHECTO MEPHUOAO0B;

¢ HAa3bIBATh O6H_II/IG XUMHNUYCCKHEC CBOI\/’ICTBa, XAapaKTCPHBIC JId T'pYHIL

y4E€TOM CTENEHEH OKUCIEHUS AJIEMEHTOB,
BXOJSIIHUX B €r0 COCTAaB;

. BBLISIBJIATD CYIIIECTBOBAHUE
TCHETUYECKOM  B3aMMOCBS3U  MEXIY
BEIIECTBAMH B PSAY: MPOCTOE BEUIECTBO
—OKCHUJ] — THAPOKCU]] — COJIb;

* XapakTepu3oBaTh OCOOBIE CBOMCTBa




OKCHJIOB: KHCJIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;
* Ha3pIBaTh OOIHE XMMUYECKHUE CBOMCTBA, XapaKTEPHBIEC IS KaXKI0TO U3

KOHILIEHTPUPOBAHHBIX CEPHOW M a30THOU
KHCJIOT;

KJIACCOB HEOPraHWYECKHUX BEIIECTB: KUCIOT, OCHOBAaHUM, COJIEH; * TI[PHUBOJUTH IPUMEPBl YpPaBHEHUHU
XUMHUYECKUE * TPHUBOIUTH MPUMEPHl PEAKIUi, MOATBEPIKAAIONMX XUMHUYESCKUE | PEAKLMH, JeXKaIIKuX B OCHOBE
peakuumn B | CBOWCTBA HEOPraHMYECKUX BEIIECTB. OKCHIOB, KHCJIOT, OCHOBAHWN W | IPOMBINUICHHBIX CIIOCOOOB IIOXY4€HMS
pacTBopax COJIEH; aMMHaKa, CEpHOM KHCIOTBI, 4YyIryHa U
* ONpEeAeNsATh BEUIECTBO-OKUCINTENb W BEIIECTBOBOCCTAHOBHUTENb B | CTaJH,;
OKHUCJIUTEIIBHOBOCCTAHOBUTEIILHBIX PEAKIMAX; * ONMCHIBaTh (PU3MUYECKUE M XUMHUYECKHUE
*  COCTaBJIAITb  OKUCJIMTEIbHO-BOCCTAHOBUTENBHBIN  OamaHc (U1l | IPOIECCHI, ABJISFOLUECS 4acCTbIO
M3YYEHHBIX PEAKIHIT) 110 MPEAJIOKEHHBIM CXEMaM PEaKIINi; KpyroBOpOTa BEILECTB B IIPUPOJIE;
* MPOBOAUTH JaOOPAaTOPHBIE OMBITHI, MOJITBEPXKIAIOLINE XUMHUYECKHE | OpraHU30BbIBATH, MIPOBOJIUTH
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB; YYEHUYECKUE MTPOEKTHI 110 UCCIEAOBAHUIO
* MPOBOAMTH JIAOOPATOPHBIC OMBITHI O TOJYYCHHUIO U COOMPAHHIO | CBOMCTB BEIIECTB, MMEIOIIUX Ba)KHOE
ra3oo0pa3HbIX BEIECTB: BOAOPOJA, KHUCIOPOAA, YIJEKUCIOro Tasa, | MPAKTHYECKOE 3HAUYCHHE.
aMMHaKa; COCTABJIATh YPABHEHHUS COOTBETCTBYIOIIMX PEAKIU.
Hemeramnel ¥ uX | -yCTaHaBIMBATH 3aKOHOMEPHOCTh CBONCTB IVA-VIA IPyII | -XapaKTepu30BaTh XUMHYECKUE
COCIUHEHHUS [lepnonnueckoid cucteMpl xumudeckux snemeHToB J[.M. Menneneesa, | 2JleMEHTBI  MajblX  IIEPUOJOB IO

cocTaBiATh ypaBHeHuss OBP, xumunueckux peakunii O/1, pemarts 3anauu
TEOPETHYECKOT0 M IPAKTUYECKOTO XAPAKTepa; NPAKTUYECKHM HaBBIKAM
palboThl ¢ XUMHUUECKUMH PEAKTUBAMHU, C JIAOOPATOPHBIM 000PYAOBAHUEM.
CobmogaTh npaBuiia TEXHUKA O€30IaCHOCTH B XMMHUYECKOM KaOUHETE;
OCHOBaM XHMMYECKOI'O IPOU3BOJCTBA; OEPEKHOMY OTHOLICHHIO K
IIPUPOJE; MPABWIBHO HCIIOIb30BATh XMMHYECKUE BEIIECTBA B KAaYECTBE
yn0OpeHuil 1 OBITOBOM XUMHUH.

nonoxkenuto B Ilepuoamueckoiicucreme
XUMHUYECKUX 3JICMEHTOB J.N.
MenpeneeBa, CBOICTBA BBICIIUX OKCHIOB
U THJIPOKCHJIOB H3YYaeMBIX 3JIEMEHTOB;
Oepeub  OKpyXamolIyl0  cpeay B
MIPOU3BOJICTBEHHBIX rporieccax
XUMHUYECKOTO  MPOU3BOJCTBA; IMHCATh
YPaBHEHHS BOCCTAHOBJICHUS METAJLUIOB H3
OKCHJIOB pu IIOMOIIH CO;
OCYIIECTBIISTh B3aMMOCBSI3b Mey
COCTaBOM, CTPOCHHEM U CBOWCTBaMHU
BEIIECTB U UX NIPUMEHECHUEM; COCTABIIATh

cxeMbl kpyrosopora C; N2; O2 B
MIPUPOJIE; CJIEIOBATh IpaBUJIaM:
nonyyenuss CO2 u NH3; oka3sbiBaTh

MOMOUIb MOCTPAJABUIMM OT HEYMEJIOro
II0JIb30BAaHUs C BELECTBAMH; OIMCHIBATH
CBOMcTBAa M  00JIaCTH  IPUMEHEHUs
CWJIMKaTHbIX ~ MaTepuaylioB  (CTeKIo,
LIEMEHT, KepaMHUKa); HaXOJIUTh CBOMCTBa




U pa3auuus B CTPOCHHUE DJIEMEHTOB,
COCTABJISIIOUINX OJIMH NEPUOJ

Mertanisl U ux [loHsATHSAM  METaNIMYHOCTH, CBOWCTBAaM  METAJIOB  (LIEJIOYHBIX, | -JaBaTh XapaKTEPUCTUKY XUMUYECKUM
COEIMHEHMS [IEJIOYHO3EMENIbHBIX, aJIOMHHMS UM JKele3a) MHcaTh YPaBHEHHUS | DJIEMEHTa MallblX MEepHojoB, a Takke K;
XUMHUYECKUX CBOMCTB AITHUX METAJUIOB; cocCTaBiATh ypaBHeHHs OBP. | Ca; Fe; o IIOJIOKEHUIO B
DJeKTPOHHBIN OanaHc, pelIeH IO 3a/1a4 pa3IMYHOI0 XapakTepa. Ileproanueckoil cucTeMe XHUMHUYECKUX
anementoB  J[.MI.  MennaeneeBa u
CTPOGHUIO MX aTOMOB; pa3JIMYHBIMU
criocobaMy MUcaTh peakuu OKHUCICHHS-
BOCTAQHOBJICHHS ~ METaJLJIOB; nucaTth
MIPOIIECCHl KOPPO3HH, CIIOcoO6am 60pPHOBI ¢
KOPpO3HUEN; paclo3HaBaTh U ONPEIEIATD:
XJIOpUI-; CyJbBaT-; KapOOHAaT-HOHBI B
pacTBopax.
XuMus u . OTIpEeCIIATH AP0, MAHTHUIO, 3EMHYIO KOPY * OIMCHIBATH CTPOCHHUE 3EMIIH;
OKpy’Karomias cpena | pa3nuyath  XMMHYECKMH CcocTaB 3eMiid M JUTOCQEpshl, | * TPUBOIUTH HPUMEPHl XHUMUYECKOTO
ruapocdepsl, aTMOChepHI; cocTaBa 3emun u auTocdepsl,
. NPUBOJIUTH IPUMEPHI MUHEPAJIOB, PYAbI; ruapocdepsl, aTMOC(epsl;
. omnpeAeNnaTh riolanbHble MPoOeMbl YenoBeYecTBa (MMapHUKOBBINA | ¢ OMUCHIBATh (PU3MUECKUE U XUMUYECKHE

3¢ (heKT, KUCTOTHBIEC TOKIU, 030HOBBIE JIBIPHI)

MPOIIECCHI, SBIISTIOIINECS Y4aCThIO
KPYTOBOPOTA BEILIECTB B IPHPOJE;

. OpraHU30BHIBATH, MIPOBOJIUTH
YUCHUYECKHUE TTPOEKTHI I10 HCCIICTOBAHUIO
ro0aIbHBIX — TPOOJIeM  YeIoBEYecTBa,
MMEIOIIHNX Ba)KHOE HpPaKTHYECKOEe
3HAYCHHE.

O0001eHre 3HaHNI
0 XUMHH 32 KypC
OCHOBHOM IIIKOJIBI.
IloaroroBka k
OcHOBHOMY
rOCy/IapCTBEHHOMY
sk3ameny (OI'D)

* ONHChIBaTb OCHOBHBIE OJdTanbl OTKpbiTHS JI. WM. MenneneeBsim
[IEPUOJUYECKOIO0 3aKOHA M IIEPUOJUYECKOM CHCTEMbl XUMHUYECKHX
3JIEMEHTOB, KU3Hb 1 MHOIOOOPa3HyI0 HAYUHYIO JA€ATEILHOCTh YUEHOTO;

*  XapakTepu3oBaTb HAay4yHOE UM  MHUPOBO33PEHYECKOE  3HAYCHUE
NEPUOANYECKOTO 3aKOHA W IEPUOJUYECKONM CHUCTEMBI XMMHYECKHX
anemenToB /1. 1. Menjeneena;

* OCO3HaBaTb HAyYHBIC OTKPBITUS KAK pE3yJbTaT UIMTEIbHBIX
HAOJII0/ICHUH, OIBITOB, HAYYHOW IOJIEMUKH, IPEOJIOJIEHUS TPYAHOCTEN U
COMHCHU;

*  YCTaHABIMBAThb  NPHUHAMICKHOCTb  XUMHUYECKOM  peakiuuu K
OIpe1eJIEHHOMY THUILY IO OJJHOMY U3 KJacCU(UKALMOHHBIX IPU3HAKOB:

¢ IIPUMCHATH 3HAHUA O 3aKOHOMEPHOCTAX
HepHOI[quCKOﬁ CUCTEMBI XHWMHYCCKHX

3JIEMEHTOB TS OO0BSICHEHUS u
IIPEABUICHUS  CBOMCTB  KOHKPETHBIX
BEILIECTB;

. pa3BUBaTh MHPOPMALMOHHY IO
KOMIIETEHTHOCTh IIOCPEACTBOM
yrayOneHust  3HaHWM 00  UCTOpUH

CTaHOBJICHUSA XUMHUYECKOM HAYyKH, eé
OCHOBHBIX HOHSITI/If/'I, nepruoan4ICCKOro
3aKOHa KaK OJHOro Hus3 BayKHEHIITNX




1) mo ymciy M COCTaBy HCXOJHBIX BELIECTB W IMPOAYKTOB PEAaKLIMU | 3aKOHOB  NIPUPOJBI, a  TakkKe O

(peakuuy COeMHEHHUS, Pa3IOKEHHUs, 3aMEIICHHUS U 0OMeHa); COBPEMEHHBIX JIOCTIDKCHHAX HAyKH M|
2) 1O  BBIACICHUIO  WIM  TOTJIOMICHHIO  TETUIOTHI (peakuu | TEXHUKH;

IK30TEPMHUUECKHE U SHIOTEPMHUYUECKHE); * [PHUBOIUTH  TpPHUMEPHl  PEAKLUH,
3) M0 W3MEHEHUIO CTEIeHEeH OKHCICHUS XHMHYECKHX DJIEMEHTOB MOATBCPKAAIOIIUX CymeCTBOBAHUC
(peakuuy OKMCIUTENEHO-BOCCTAHOBUTEIBHEIC); B3aUMOCBSI3H MEKITY OCHOBHBIMH
4) mo oOpaTUMOCTH Tporiecca (peakuu 00paTuMbIe U HEOOpATUMBIE); KJlJacCaMH HEOPTraHMYECKHUX BELIECTB.

¢ CpaBHHUBATD 110 COCTABY OKCHUJbI, OCHOBAHU:, KUCJIOTHBI, COJIH;
° KHaCCHq)HHHpOBaTB OKCHUJBI U OCHOBAHUSA IIO CBOI\/JICTBaM, KHUCJIIOTBbI U
COJIM 1O COCTAaBYy.

Conep:xaHue y4eOHOro npeamera
8 knace

HavanpHble MOHATHS U 3aKOHBI XUMHUN

Tena u BemectBa. CBoIcTBa BelIeCTB. DTaJlOHHbIE (PU3NYECKUE CBOMCTBA BellecTB. MaTepuansl U MaTepuaioBeieHue. Poiab xumMuu B
KU3HU COBPEMEHHOTO 001ecTBa. OTHOIIEHHE OOIIECTBA K XUMHUU: XeMODUITUs U XeMo(poOusi.

Mertoab! u3ydenus xumun. Habmoznenue. DxcniepuMenT. MonenupoBanue. Mojenu MarepuanbHble U 3HAKOBbIE I CUMBOJIBHBIE.

I"a3b1. XKupakoctu. TBEpabIe BemecTBa. B3anMHbIe epexo/ibl MEX/ly arperaTHbIMU COCTOSTHUSIMU BEIIECTBA: BO3TOHKA (CyOnumanus) u
necyOnumManiys, KOHACHcalus U UCIapeHue, KpUCTaNIN3allks U TUIaBJICHUE.

®dusznueckue apaeHus. UncTele BelecTBa U cMecH. ['oMoreHHble U reteporeHHsle cMecu. CMmecu ra3o00pasHble, KUAKUE U TBEPBIE.
CriocoObl  pasfieneHuss CMeceil: MeperoHka, WIM AUCTHUIALNSA, OTCTauBaHUE, (UIBTPOBAHME, KPUCTAJUIM3ALMUS WM BbIIApUBaHUE.
Xpomartorpadus. [IpumeHnenne 3Tux crnocoboB B 1a60paTOPHOM MPaKTHKE, HA IPOU3BOJICTBE U B OBITY.

XumMuyeckue 31eMeHTbl. ATOMBI U MoOJIeKysbl. [IpocThle M cloKHBIE BellecTBa. AJUIOTPONMS Ha Npumepe Kuciaopoja. OCHOBHBIE
ITOJIOKEHUS ATOMHO - MOJIEKYJIIpHOTO yueHHus. MoHbI. BeniecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUSI.

3HaKkH (CHMBOJIBI) XUMHUYECKHX 3JeMeHTOB. MH}opMaius, KOTopyro HECYT 3HAKM XMMHUYECKHUX 3JIEMEHTOB. DTUMOJIOTHS Ha3BaHUM
HEKOTOPBIX XWMHUYECKUX 3JeMeHTOB. llepuoanueckass Ttabmuma xumuyeckux osiemeHTtoB J[. M. MenneneeBa: KOPOTKONEPHOAHBIN U

JUIMHHONIEpUOIHbIN BapuaHThl. [lepuoas! u rpynmel. ['1aBHas u nobouHas noarpynnsl, win A- u b-rpynnsl. OTHOCUTENbHAs aTOMHas Macca.



Xumnueckue ¢popmynsl. Maaekcs u ko duimentsl. OTHOCUTENbHASE MOJEKYJIsIpHas Macca. MaccoBasi J0JIsI XUMHUYECKOTO 3JIEMEHTa
B coenuHeHnH. MHpopMalus, KOTOpyIo HECYT XUMUYECKUE (POPMYJIBI.

BanentHocth. CTpykTypHble (GOpMynbl. XMUMHUYECKHE JIEMEHTHI C MOCTOSHHONW M MEPEeMEHHOH BaJIEHTHOCTHIO. BbIBOA (popMyiibl
COEJMHEHUs MO BaJeHTHOCTH. OmpejereHrne BaJCHTHOCTH XUMHUYECKOro »jeMeHTa 1o (opmyie BemiectBa. CocTaBieHHE Ha3BaHUN
COEJIMHEHMH, COCTOSALINX U3 JBYX XMMHUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH MOCTOSIHCTBA COCTAaBA BEILIECTB.

XHUMHUYECKHE peakund. PeareHTsl u npoaykTel peakuuu. [Ipu3Haky XMMHYECKUX peakiuil. Y CI0OBUS UX NMPOTEKAHUS U IIPEKPAICHUS.
Peakunn ropenust. OK30TEpMUYECKUE U SHIOTEPMUUECKHAE PEAKIUH.

3aKOH COXpaHEHHsI Macchl BEHIECTB. XuMHUeckue ypaBHeHHs. CocTaBlieHHe XUMUYECKUX ypaBHeHUH. HpopMmanus, KOTOpYIO HECET
XUMHUYECKOE YpaBHEHHE.

Knaccudukanuss XMMUYECKMX peaklUid MO COCTaBy M YMCIY PEareHTOB M MPOAYKTOB. THMBI XUMHUYECKHX peakuuid. Peakmuu
COEIMHEHUS, pa3JIoKeHus, 3aMelleHns 1 ooMeHa. Katanuszatopsl u kaTamus.

Bakneimune npencTaBUTENI HEOPraHUUECKUX BEIlecTB. KonyecTBEHHbIE OTHOIIEHUS B XUMHUH

Cocras Bo3ayxa. [ToHsTre 00 00BEMHOM 101€ KOMITOHEHTA MPUPOITHON Ta30BOM cMecH — Bo3ayxa. Pacuér o0béMa KOMITOHEHTa
ra3oBOM CMECH IO ero 00BEMHOM J0JI€ M HA00OPOT.

Kucnopoa. O3son. Ilomyuenue kucnopona. CoOupaHue U paclio3HaBaHHME KHUCIOpoJa. XUMHUYECKHE CBOMCTBAa KHCIOpOJa:
B3aMMOJEICTBHE C METAJIJIAMH, HEMETAJJIaMH U CJI0KHBIMU BelecTBamu. [Ipumenenne kucinopona. KpyroBopot kuciopoia B Ipupo/Ie.

Oxcunpl. OOpa3oBanue Ha3zBaHUI OKCHIIOB 1Mo uX ¢opmynaMm. CoctaBieHue (HopMys OKCHIOB MO MX Ha3BaHHWAM. lIpencraBurernu
OKCHJIOB: BOJIa M YIVIEKUCIIBIN ra3, HEralmeHasi U3BeCTb.

Bognopon B npupone. dusnueckrne 1 XUMUYECKUE CBOMCTBA BOAOPO/A, €r0 MOJyYeHUE U IPUMEHEHHUE.

Kucnotsl, ux coctaB u knaccupukanus. Maaukatopsl. Tabmauna pactBopumoct. CosiHasi U cepHast KUCIOThI, UX CBOMCTBA U
IIPUMEHEHUE.

Conu, ux coctaB U Ha3zBaHus. PacTtBopumocTth coseir B Boje. IlpencraButenu comeil: Xjgopua HaTpus, KapOoHaT HaTpus, gocdar
KaJIbLUsl.

ITocrosinnas ABoragpo. Komndectso Bemiectsa. Moisb. MonsipHas Macca. KpaTHble eMHUIBI N3MEPEHUS KOJIMYECTBA BEIIECTBA —

MUJUIMUMOJIb U KHUJIOMOJIb, MUJIJIMMOJIApHAA U KWJIOMOJISIpHAsd MAaCcChbl BEIICCTBA.



Pacuérsl ¢ uCcoab30BaHNEM MOHITHH «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS MAacCay, «IIOCTOSIHHA ABOTaIpoO».

3akoH ABorajipo. MomnsipHbIit 006EM raz000pa3HbIX BemecTB. OTHOCUTENbHAS IJIOTHOCTh OJHOTO T'a3a 10 APYroMy.

KpatHble e TMHUITBI U3MEPEHUS — MUJUTMMOJISIPHBIA U KHJIOMOJISIPHBIH 00beMBI Ta3000pa3HbIX BEIIECTB.

Pacu€tel ¢ ucronb30BaHMEM TOHSATHUH «KOJIWYECTBO BEIIECTBA», «MOJISIPHAS Maccay», «MOJIIPHBIM O0BEM Ta30B», «IIOCTOSTHHAS
ABoraapo».

Pacuérel ¢ ucoap30BaHMEM MOHATHIA «KOJUYECTBO BEIMIECTBAY, «MOJISIPHAS MAacCay, «MOJISIPHBIN 00BEM Ta30B», «UHCIO ABOTAIPO».

I'uapocdepa. Kpyroropot Bojabl B ipupoje. Gusndeckue u XUMUYECKHAE CBOWCTBA BOJIBI: B3aMMOJICHCTBHE C OKCHJIAMH.

OcHoBaHus, ux cocraB. PacTBopuMocTs OCHOBaHMH B Boje. MI3MeHEeHHE OKpacKu MHAMKATOPOB B LIEI0UHOM cpene. [IpeacraBurenu
1IeJI0YEH: THAPOKCUIBI HATPUS, KAJIUS U KaJIbIIHS.

PactBopuTens u pacrBopénHoe BemecTBo. PactBopel. PactBopenue. ['maparsl. MaccoBas 1075 pacTBOPEHHOrO BeliecTBa. Pacd€Tsi,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITHSI «MAaCcCOBas JOJIsl PACTBOPEHHOTO BEIIECTBAY.
OcCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeHMHEeHNH

O06o061IeHne cBeeH 00 OKCUIAX, UX KIacCH(UKAIIUN, Ha3BaHUIX U CBOMCTBaX. CroCcOOBI OTyYeHUS OKCHJIOB.

OcHoBaHus, WX KiIacCHU(pUKAIMs, HA3BaHUS M CBOWCTBA. B3amMoaeicTBHME ¢ KHCIOTaMH, KHUCJIOTHBIMH OKCHIAMH W COJISIMHU.
Paznoxenne HepacTBOpUMBIX OCHOBaHMA. CTIOCOOBI IMOTyYEHUsT OCHOBAHUH.

Kucnotel, ux xmaccuduxamuss u HazBanug. OOIIMe XMMHUYECKHME CBOWCTBA KHCIOT. B3auMonelCTBHE KHCIOT C MeTallJIaMH.
DIIEKTPOXUMHUYECKUHN Psijl HAMPSHKEHU MeTaJIoB. B3anmoielicTBrE KUCIOT ¢ OKCHUIaMU METaJUIOB.

B3anmoneiicTBre KUCIOT ¢ OCHOBAHUSMHU — PEAKIMS HeUTpanu3auuu. BzauMoaencTBie KUCIOT ¢ COJISIMHU. [Tonyuenue
OECKUCIIOPOTHBIX M KUCIOPOACOAEPIKAIINUX KUCTIOT.

Conu, ux xknaccudukaius u cBoiictBa. BzanMmonelicTBue coneli ¢ MeTamiaMu, 0COOCHHOCTH 3THX peakinii. BzaumonelictBue coneit ¢
COJISIMH.

I'eneTnaeckue psipl MeTauIa U HeMeTauta. [ eHeTHIecKas CBsI3b MEK/y KjlacCaMU HEOPTaHUYECKUX BEIECTB.
[Tepuoanueckuii 3akoH u [lepuonnueckas cucteMa Xxumuieckux sneMeHToB J1. 1. MeneneeBa u cTpoeHue aTroma

EctecTBeHHbIE ceMeiicTBa XMMHUECKUX DJIEMEHTOB: IIEJIOYHBIC U MIEIIOYHO3EMEIbHBIE METAJLIbI, TAIOTeHbI, HHEPTHBIC (0JIaropoIHbIC)

ra3bl. AM(OTepHOCTh. AM(POTEpHBIE OKCHIIBI U TUAPOKCH IBI. KOMITJIEKCHBIE COIH.



Otxkpsitue J. . Menneneesbim Ilepuonndeckoro 3akoHa u co3aanue uM Ileproanueckoil cucteMbl XUMUYECKHUX JIEMEHTOB.

AToMBI Kak (hopMa CYIIECTBOBAHUS XMMHUYECKUX 3JIeMeHTOB. OCHOBHBIE CBE/IEHUSI O CTPOEHHH aTOMOB. JlOKa3aTeabCTBa CIOKHOCTH
cTpoenus aromoB. OnbIThl Pesepdopaa. [lnanerapuas Mosens CTpoeHus aToma.

CocTtaB aTOMHBIX fA1€p: HPOTOHBI, HEUTPOHBL. OTHOCHUTENbHAas aTOMHas Macca. B3auMoOCBsI3p TOHATUH «IIPOTOH», «HEUTPOHY,
«OTHOCHUTENbHAs aTOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHYeCcKHX 3eMeHTOB NeNe 1-20. IlonsTne o 3aBeplieHHOM
AJIEKTPOHHOM YPOBHE.

N3otonsl. ®usnueckuil cMmbica cUMBOIMKHM Ilepumommueckoil cucremsl. CoBpemeHHas ¢opmyiaupoBka Ilepuonnyeckoro 3akoHa.
V3MeHeHus1 CBOMCTB 3JIEMEHTOB B MEPUOJIAaX U TPYINax, Kak ()yHKIHUS CTPOCHUS dJEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa 3JEMEHTa-MeTallla U 3JIEMEHTAa-HEMeTallla M0 MX IOJO0KEHHI0 B [leproandeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB

J. . Menneneena.

Xumuyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

HonHas xumuueckast cBsi3b. MoHBI, 00pa3oBaHHbIE aTOMaMU METAJUIOB U HeMeTauloB. Cxembl 00pa3oBaHHs MOHHON CBA3M IS
OMHapHBIX coequHEeHUi. MoHHBIE KpUCTamuyeckue pemeéTkd U (U3MYecKue CBOICTBAa BELIECTB C 3TUM THIOM pewmérok. ITonsarue o
(bopMyIbHOI eMHUIIE BEIECTBA.

KoBasieHTHass XuMHuUuecKasi CBs3b. DIIEKTPOHHbBIE M CTPYKTYypHBIE Gopmynbl. KoBanenTHas HemossipHas cBsizb. Cxembl 00pa3oBaHUs
KOBQJIEHTHOH CBSI3U U1 OMHApHBIX cOeIMHEHNH. MoeKyIsapHbIe U aTOMHbBIE KPUCTAIIMYECKUE PELIETKH, U CBOWCTBA BEIIECTB C 3TUM THIIOM
PELIETOK.

DNEeKTPOOTPHUIIATENBHOCTD. Psit anekrpoorpunarensuoct. KoBaneHTHas nonsipHast Xxumudeckast cBsi3b. [lumons. Cxembl 00pa3zoBaHus
KOBAJIEHTHOM MOJISIPHOM CBSI3U JUIsl OMHApHBIX cOoeauHEHHM. MoJeKysipHble U aTOMHbIE KPUCTAJUIMYECKHUE PELIETKH, CBOMCTBA BEIIECTB C
STHUM THUIIOM PEMIETOK.

Mertannuueckass XMMHUYECKasl CBSI3b M METaJUIMYECKas KpUCTauIMueckas pemérka. CBONCTBA BEIIECTB C 3TUM THIIOM DPEIIETOK.

Enunas npupoga XUMUUYECKUX CBSI3EH.



Crenenb oxucienus. CpaBHEHHE CTENEHM OKHUCIEHHS M BajeHTHOCTH. [IpaBuia pacuéra creneHed OKucIeHHS MO (opmyrnam
XUMHYECKHX COECTUHEHUI.

OKuCIUTENBbHO-BOCCTAHOBUTENbHBIE peakunu. OnpeneneHne CTeneHe OKUCIEHUs A 3JIEMEHTOB, 00pa3yroIuX BELIeCTBa Pa3HbIX
KjJaccoB. Peakuuum HMOHHOTO OOMEHAa M OKHCIUTEIbHO-BOCCTAHOBUTENbHBbIE peakiuu. OKUCIUTENh M BOCCTAaHOBMUTENb, OKHCJICHHE H

BoccTaHoBjaeHue. CocTaBlICHUE ypaBHeHI/Iﬁ OKHUCJIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MCTOJOM BJICKTPOHHOT'O Oananca.

9 kJacc
IHoBTOpeHMe U 00001IEHHE CBeIeHUIT 10 Kypcy 8 kiacca
bunapusie coemuHeHus. OKCHIBI cojieoOpasyronpe W HecosieoOpasyromue. [ HAPOKCUABI: OCHOBaHUS, aM(OTEpHBIC, KHCIOTHI.

Cpennue, KUCIbIe, OCHOBHBIC COJIH.

O060061enue cBefeHit 0 XUMUYeckuX peakuusax. Kmaccudukanus XUMUYECKHX Peakiuil MO pa3iMYyHbIM OCHOBAHUSM: COCTaBy U
YHCIy pearupyromux U oOpa3ymoIIUXCs BEIIEeCTB, TEIIoBoMYy 3(dexTy, HampaBiIeHHIO, MU3MEHEHHUIO CTENEHEeH OKUCICHHS DJIEMEHTOB,
00pa3yIoUMX pearupyromme BemecTna, (hase, NCIOIb30BaHUIO KaTaln3aTopa.

[TonsiTHEe O CKOpOCTM XMMHYECKOW peakiuu. PaKkTOphl, BIMAIOIIME HA CKOPOCTh XMMHYECKHUX PEAKIHW: MPUPOJA pearupyromnx
BEIIIECTB, UX KOHIIEHTpAIUs, TEMIepaTypa, MI0Ma b COIPUKOCHOBEHUS, HaTM4Ke Karanu3atopa. Katanus.
XUMHUYECKUE PEeaKIUU B PACTBOPAX AJIEKTPOIUTOB

[TonsiTie 00 AJIEKTPOIUTUYECKOW TUCCOLMAIMU. DJEKTPOIHUTHI W HEIICKTPOJIUTHL. MeEXaHH3M IUCCOIUAIIMHN JIIEKTPOIUTOB C
Pa3IMYHBIM XapakTepoM cBa3u. CTENCHb JICKTPOIMTHYSCKON qucconnanui. CHUIbHBIE U clTa0bIe 3JIEKTPOJIUTHI.

OcHOBHBIE TIOJIOKEHUSI TEOPUU DIIEKTpONIUTHUECKON auccoumanuu. Kinaccudukamus MOHOB U uxX cBoicTBa. KHUCIOTHI, OCHOBaHUS U
COJIM KaK AJEeKTPONUThL. X KitaccupuKanus U AUCCOIUAIIHSL.

O6IIII/IC XUMHUYECKHE CBOMCTBA KHUCIOT. H3MEHEHHE OKpaCKu HHIAWKATOPOB, BSaHMOZIGfICTBI/Ie C MCETaJulaMH, OKCUIaMHu H
THAPOKCUIAMHA METAJIIIOB M COJISIMU. MOJIEKYJISIpHBIE M HOHHBIE (TTOJTHBIE U COKPAIIEHHBIC) YPaBHEHUS PEAKITUN.

XUMUYECKUH CMBICTT COKpaH_[éHHHX ypaBHeHPIﬁ. VcaoBus IMPOTCKAHUA peaKI_II/Iﬁ MCIKAY JJICKTPOJIMTAMH OO KOHIIA. PH,I[ AKTHUBHOCTH

MCETAJJIOB.



OOmue XUMHYECKHE CBOMCTBA INEJIOYCH: B3aMMOICHCTBHE C KHCIOTAMH, OKCHIAAMHM HEMETAJII0OB, coliaMu. OOIUe XHMUYECKHE
CBOMCTBA HEPACTBOPUMBIX OCHOBAHHI: B3aUMOJIEHCTBUE C KUCIOTAMH, Pa3JI0KEHHUE MTPU HarPEBAHUU.

OO0ure XMMHUYECKHe CBOMCTBA CPEHUX COJIeH: B3aMMOAEHUCTBHE C KUCIOTAaMU, IIEJI0YaMHU, COJIIMU M MeTaulaMu. B3auMoneiicteue
KHCJIBIX COJIEH CO IEI0YaMH.

IMaaponus, kak 0OMEHHOE B3aUMOCHCTBUE COJIeH ¢ BOOW. [ MIpOIu3 COMM CUIILHOTO OCHOBAHUS U C1a00M KUCIOTHL. [ uaponaun3 conu
cJ1aboro OCHOBaHUA U CUIIbHOM KucnoThl. [lkana pH.

CBolicTBa KHUCIIOT, OCHOBAHMH, OKCHIOB MU COJEM B CBETE€ TEOPUM JJICKTPOJIUTUYECKOM JUCCOLMALIUU M OKHUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX PEAKLUH.

Hewmerannel 1 ux coenvHeHus

CrpoeHne aTroMOB HEMETAUIOB M MX NoJjiokeHue B [lepmonmueckoit cucreme. Psn smekrtpoorpunarensHocTH. Kpucrammmueckue
PEETKN HEMETAIJIOB — IPOCTHIX BellecTB. AoTponus u e€ npuurHbsl. Gusnyeckue cBoiicTBa HeMeTasIoB. O0IMe XMMUYECKHE CBOMCTBA
HEMETAJIJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

I"anorensl, cTpoeHnE UX aTOMOB U MOJEKYJ. PU3NYECKUE U XMMUYECKHE CBOMCTBA rajlOre€HOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
rajloreHOB B 3aBUCHUMOCTHU OT UX nonoxeHus B [lepuoauueckoii cucteme. HaxoxaeHue rajoreHoB B MPUPOJE U UX MOJIy4YeHHE. 3HaUCHHE U
IIPUMEHEHNE TAJIOTEHOB.

["aoreHoBOOPOBI M COOTBETCTBYIOIINE WM KHCIOTHI: IUIABUKOBAs, COJIsTHas, OPOMOBOJOPOJIHAS, HOA0BOIOpOIHAs. ['amoreHuapl.
KauecTBeHHBIE peaKIMM Ha TaJlOTeHUA-UOHBIL. [[puMeHeHne coeJMHEHNH raJlorTeHOB M UX OMOJIOrHUYecKas poJb.

Obmas xapakrtepuctuka aieMeHToB VIA-rpynmel. Cepa B mpupoe U e€ moyiydeHue. AJUIOTPONHble MOIU(UKAIMU CEpbl U UX
CBOMCTBAa. XMMUYECKHE CBOWCTBA CEPHI U €€ NPUMEHEHHUE.

CepoBoJIOpOJI: CTPOCHHE MOJEKYJNbI, (U3NYECKHe M XMMHUYECKHE CBOICTBa, MoylyueHHe U 3HadeHue. CepoBOAOpO/IHAS KHCIOTA.
Cynbe¢uasl 1 ux 3HaueHue. JIIoMUHODOPHI.

Okxcup cepsl (IV), cepaucras kuciora, cyiabpuThl. KadecTBeHHas peakius Ha CylIb(QUT-HOH.

Oxcup cepsl (VI), cepnas kucnora, cyiabdatsl. Kpucramioruaparsl. KauectBenHas peakius Ha cynbdar-HoH.



CepHas KHCIIOTa - CHJIBHBIM 31eKTpoiuT. CBOMCTBA pa30aBI€HHON CEpHOM KUCIOTHI, KaK TUIMUYHOM KUCJIOTHI: B3aHMMOJICUCTBHE C
MeTaJUIaMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHIAMH, OCHOBAHHMSIMHU M aM(OTEPHBIMU THAPOKCUIAMH, cojisMu. KadecTBeHHas peakius Ha
cyJbdaT-HoH.

OO0miasi xapakTepucTUKa 3JIEeMEHTOB VA-rpymmbl. A30T, CTpOCHHE aToMa M MOJEeKylbl. DU3uYecKre U XUMHUYECKHe CBOWCTBA U
IIPUMEHEHNE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKast poJib.

AMMHaAK, CTpOEHHE MOJIEKYJIBI M (PU3WYECKHe CBOWCTBA. AMMHAYHas BOJA, HAIIATBIPHBIM CIHMPT, TUApAT amMmuaka. JIOHOpHO -
aKIENTOPHBIA MEXaHW3M 00pa3oBaHUS KaTHOHA aMMOHHUA. BoccTaHoBuTenbHbIE CBOMCTBa aMMuaka. Conu aMMOHHMS W HX TpPUMEHEHHE.
KauectBennas peakius Ha KATHOH aMMOHHUSI.

Oxcuzpl a3oTa: HecoJeoOpa3yroIue U KACIOTHbIE. A30TUCTasl KHCIOTAa U HUTPUTHI. A30THasi KHCJIOTa, €€ MOJydeHHe M CBOWCTBA.
Hurpatsl.

dochop, crpoerne atoma u amtorporms. Dochuapl. Dochun. Oxcun dochopa(V) u oprodochopHas kuciora. DocdaTsl.
®docdopubie ynodbperus. HCEKTUIUIBL.

OOm1ast XxapakTepUCTHKA dJIEMEHTOB [V A-Tpymibl: 0COOEHHOCTH CTPOCHHUSI aTOMOB, MTPOCTHIX BEIIECTB U COCTUHEHUH B 3aBUCUMOCTH
OT TIOJIOKEHHS AJIeMeHTOB B [lepmonnueckoit cucreme. Yrieposa. AmoTpornHbeie Moaudukanuu: anMas, rpadutr. AMOpGHBIN yriaepoa U ero
copTa: caxa, akTUBUPOBAaHHBIM yronb. AncopOuus. XuMHUecKue cBoiicTBa yriepona. KokcoxuMuyeckoe MpOU3BOICTBO M €r0 MPOTYKIHS.
KapOupl.

Oxkcun yrinepoaa(Il): crpoenne MoJieKyJbl, moidyueHue u ero cBoiictBa. Oxcup yriaepoaa(IV): ctpoenue MoieKyibl, HOJTy4eHHE U €r0
cBoiicTBa. YronbHast kucioTa. Coiu yroibHON KUCIOThI: KapOOHATHI U THIpOoKapOOHaThl. TexHUYecKas U MUIleBas coJa.

Heoprannueckre M OpraHMYecKue BeEIIECTBA. YTJIEBOJAOPOAbl. XUMHUYECKOE CTPOCHHE OpPraHMYECKHX BEIIECTB, KaK MOPSIOK
COEJIMHEHMSI aTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

Mertan, 3TaH, KaKk NpeesbHble YIIIEBOAOPOIAbl. DTHIIEH U alleTUIIEH, KaK HENpeaebHble (HEHACHIIEHHbIE) YIIIeBO10poabl. ['opeHue
yraeBo1opoAoB. KauecTBeHHbIE peaKIIM Ha HENpPeeNIbHbIE COEAMHEHNUS.

DOTUIOBBIN CIUPT, €ro MOJlydeHue, NMpUMEeHeHHe U (usnoioruueckoe aerctBue. TpéxaToMHbIN crnupT riaunepuH. KadecTBeHHas

pCaKkiusa Ha MHOT'OAaTOMHBIC CITUPTHI. chyCHaﬂ - IPpEACTAaBUTCJIb KJIaCcCa Kap6OHOBBIX KHUCJIOT.



Kpemuuii, ctpoenue ero aroma u cBoiicrBa. Kpemunii B npuposae. Cunnuuael u cunad. Oxeng kpemausi(1Y). Kpemuueas kuciora u
e€ conm.

[IpousBoacTBO cTekia u nieMenTa. [IpoayKiust CUIIMKaTHOM MPOMBIIIUIEHHOCTH: OTNITHYECKOE BOJIOKHO, KepaMuka, dapdop,
dastHc.

OnTuyeckoe BOJIOKHO.

Hewmeramnsr B mpupose. @paknroHHas meperoHka KUIKOT0 BO3/IyXa Kak Croco0 MOMydeHHsI KUCIOpoIa, a30Ta, aprona. [lomydenue
dbocdopa, kpeMHHS, XJI0pa, Hoaa. DIESKTPOIH3 PACTBOPOB.

[TomydeHnue cepHOI KUCIOTHI: CHIPHE, XUMHU3M, TEXHOJIOTHUYECKAsE CXeMa, METO| KUTISIIETO CIIOsI, IPUHIIUITBI TETTI000MEHa,
MPOTUBOTOKA U UPKYJISAUU. Oneym. [Ipon3BoaCcTBO aMMuaka: ChIpbE€, XUMHU3M, TEXHOJIOTHYECKAs CXEMA.

MeTta/ibl M UX COEeTUHEHUS

[Tonoxxenue MerannoB B [lepuoauyeckoil cucteme xumuueckux snemeHToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB U KPUCTAJLIIOB.
Meramnnueckas CBA3b M METaNIMYECKas KpHUCTAJIMYecKas pemérka. Pu3nyeckue CBOMCTBA METAJUIOB: AJIEKTPO- U TEIUIONPOBOJIHOCTD,
OTpakaroIas CIOCOOHOCTh, TIACTUYHOCTH. CIIaBbI Y€PHBIE U IBETHHIC.

MeTtajuibl Kak BOCCTAHOBUTEIU. DJNEKTPOXUMUUYECKUN psii HaNpsoKeHUH. BzamMmoaeicTBUE METallioB ¢ HEMETaulaMHu, OKCHUIAMH,
KUCJIOTaMH, COJISIMUA. AJTFOMUHOTEPMHS.

CrtpoeHue aToMOB W MPOCTHIX BEMIECTB IIEIOYHBIX METANIOB. 3aBUCHUMOCTh (PU3MYECKUX M XUMHUYECKUX CBOWCTB IIETOYHBIX
METaJUIOB OT 3apsAJIOB sA/iep UX aToMOB. OKCUABI U THAPOKCHUJIBI IICJIOYHBIX METAUIOB, UX MOJIyYeHHE, CBOIMCTBA, MpUMeHeHHe. Baxkuelue
COJIM MIEJIOYHBIX METAJUIOB, X 3HAYCHUE B )KUBOW M HEXXKHBOU MPUPOJIC U B KU3HH YETIOBEKA.

CtpoeHHe aTOMOB W TIPOCTHIX BEIIECTB MIEIOYHO3EMEIbHBIX METaUIOB. 3aBUCUMOCTh (U3HUYECKUX M XUMHUYECKHUX CBOWCTB
HIEJIOYHO3EMETBHBIX METAIIJIOB OT 3apsiIOB siiep UX aTOMOB. OKCUIBI U TUAPOKCUABI IET0YHO3EMENbHBIX METAJIJIOB, UX MOJyY€HHUE, CBOMCTBA
U TnpuMeHeHue. Baxueiime conu MIENOYHO - 3€MEIbHBIX METAJIOB, UX 3HAUY€HHE B TPHUPOJIE M KU3HU uenoBeka. KapOoHatel u
TUIPOKAPOOHATHI KAJBIIHS.

JKéctkocTh BOABI: BpeMeHHass W mocTosiHHasg. CrocoObl ycTpaHeHUsT BpeMeHHOH jk€cTkocTH. CrocoObl yCTpaHEHHUs TMOCTOSHHOW
wectroctu. MornThl. CoeTUHEHHsI allFOMUHUS B IPUPOIC. XUMUYECKHE CBOWCTBA amfoMUHM. OCOOCHHOCTH OKCHA U TUAPOKCUIA aTFOMUHUS

KaK aM(QOTEpHBIX COeTMHEHUH. BakHEWITNe COMM aTtOMUHUS (XJIOPH, CYIb(aT).



OcobenHoctu cTpoeHMst aroma sxene3a. JKemezo B mpupone. Baxuelmme pyabl skene3a. Oxcuabl U rugpokcuasl xeneza(Il) u
xene3a(Ill). Comu xeneza(Il) u sxeneza(Ill). O6HapyxeHne HOHOB KaTHOHOB KeJie3a B pacTBOpe. 3HAUE€HUE COSTMHEHHH Keesa.

Koppo3us xuMndeckas u 3JeKTpOXUMHUYECKasl. 3allluTa METaJUIOB OT KOPpo3uu. MeTasuibl B IpUpo/e: B CBOOOIHOM BUJE U B BHJIE
coenuHenuil. [lonste o metamuypruu. YépHas u niseTHas metamutyprus. [lupomeramnyprus, THApOMETAIITYpPIys, JIEKTPOMETAIUTY Prusl.
Homennsrit nporiecc. [lepepaboTka uyryHa B cTaib. DIEKTPOJIN3 PACILIABOB.

XuMus M OKpyKaoLias cpeaa
Crpoenue 3emud: sIpo, MaHTHs, 3€MHas Kopa, UX XUMHUYECKHH cocTaB. JluTtocdhepa m e€ xummuueckuii cocraB. MuHepanbl. Pynbl.
Ocanounsie nopoasl. [lone3nslie uckonaembie. XUMUUECKUN COCTaB rUAPOCcheEpbl. XMMHUECKUI cOCTaB aTMOC(EPHI.

VcTOuyHUKN XMMHUYECKOTO 3arpsi3HEHUs] OKpyskarolled cpeabl. [100anbHble 3KOJIOTHYecKUe MPOoOIeMbl YeIOBEUECTBA: MMaPHUKOBBIN
3¢ deKT, KUCIOTHBIE JA0XKAU, 030HOBBIE ABIPbl. MeXIyHapOoIHOE COTPYAHHUYECTBO B 00JACTH OXpaHbl OKpY’KaOLIEH Cpellbl OT XMMHUYECKOTO
3arpsi3HeHUs. «3en€Has XUMUs.

O0o0menne 3HaHNH 110 XMMHH 32 Kypc OCHOBHOM IKO0JbIL. [ToagroroBka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHy

CrpoeHue aroma B COOTBETCTBHM C IIOJIO)KEHHEM XHMMHUYeckoro siemeHTta B Ilepuogmueckoit cucreme. CTpoeHHE BeEIIECTBA:
XUMHUYECKasl CBA3b U KPHUCTAUIMYECKHE PEHIETKH. 3aBHCUMOCTb CBOMCTB OOpa30BaHHBIX 3JEMEHTAMHM MPOCTBHIX BELIECTB (METaJJIOB,
HEMETAJJIOB, OJ1aropoHbIX Ta30B) OT MOJIOKEHUs 3JeMeHToB B [lepuonndeckoit cucreme. TUoIOrus HEOPraHMUECKUX BEIECTB, AEJICHUE UX
Ha Kjacchl ¥ rpynmsl. [IpencraBureny.

[Ipu3Haky U ycinoBuUs NMPOTEKAHUS XMMHYECKUX PeakUUi. THUIIONIOrus XMMHUYECKHX PEaKIUi 0 pa3jIudHbIM OCHOBAaHMAM. Peakiuun
MOHHOTO 0OMeHa. OKUCIIUTENbHO-BOCCTAHOBUTENbHBIE PEAKLIUH.

XUMHUYECKHE CBOMCTBAa MPOCTBIX BELIECTB. XapaKTepHble XHMHUECKHE CBOICTBAa COJI€00pa3ylolMX OKCHIOB, THUIPOKCH]IOB

(oCHOBaHMI, KUCIIOT U aM(POTEPHBIX THAPOKCUIIOB), COJICH.

TemaTnueckoe NJIAHMPOBAHME, B TOM YHCJIe ¢ Y4eTOM padoueil NporpaMMbl BOCIIUTAHUSA, C YKA3aHHEM KOJMYEeCTBA YaCOB,

OTBOJAMMBIX HA 0CBOCHHE KAKIT0H TeMblI

| No | HaunmenoBanue pasienoB (Tem) | KosimuecTBo yacoB 1o B ToM uncie Ha npoBeacHHE




porpaMmme

YpokoB

[TpakTueckux
pabot

KonTposbHbix
pabot

8 knacc

HauvanpHple TIOHATHS W 3aKOHBI
XUMHHN

10

Baxneiime npeacTraBuTeu
HEOPraHUYECKUX BEILECTB.
KomnyecTBeHHBIE OTHOILICHHS B
XUMHH

OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COCTUHEHUH

[Tepuoanueckuit 3aKOH U
[Tepuonuueckas cucreMa
XAMUYeckux snemeHtos J[. .
MenjeneeBa U CTPOEHUE aTOMa

Xumundeckas cBI3b. OKUCIHUTEIBHO -
BOCCTAaHOBUTCIIBHBIC pCaKIIUN

6

HUrtoroBoe moBTOpeHHE MO KypCy
XUMHUH 8 Kiacca

HUtoro

34

9 knacc

[ToBTOpEeHME M 000OITICHUE CBEICHUI
no kKypcy 8 kiacca. XHMHUYECKUE
peakiuu

XUMHUYECKHE PEAKIIUU B PACTBOPAX

W

W

Hemertamnsl U UX coeIMHEHUS
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Merannel 1 uX COCOUHCHUA

NN —

XuUMHsL 1 OKpY’KaroLas cpeaa

NN | [W] N

O0001eHe 3HAHWI [0 XUMHUHU 3a
KypC OCHOBHOM HIKOJbI. IloaroroBka
K OCHOBHOMY TOCYyAapCTBEHHOMY
sk3ameny (OI'9)

W | oo

(NN

Hroro

34
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