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AHHOTAIUA K padouyeii mporpaMme no XuMuu st 6a30Boro ypous 8-9
KJace

CocraBiena Ha ocHOBe aBTOpcKoil mporpammsl ["abpuernsta O. C. [Iporpamma 0CHOBHOTO
obmero oopazoBanusa. Xumus 8-9 kmaccel. Jpoda, 2017, u npeaHazHayeHa s peaau3aiii B
0011100pa30BaTeIbHOM YUpEXKICHUU B 7-9 Kilaccax.

PaGouas mporpamMma KOHKPETU3UPYET COACpPKAHUE IPUMEPHON TPOrPaMMBI, €T YETKOE
pacripesiesieHue y4eOHBIX YacoB IO pasfeliaM Kypca C ONpeAeSICHHON MOCIeI0BaTEIbHOCTHIO
M3YYEHUS TEM U Pa3/IeJIOB C YYETOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH, JIOTMKU
yueOHOTro TpoIiecca, BO3PACTHRIX 0coOeHHOCTeH yJamuxcs. B paboyeil mporpamme omnpeserieH
nepeyeHb JIEMOHCTpaIHii, Ja00pPaTOPHBIX OMBITOB, MPAKTUYECKUX 3aHATUI U pacueTHBIX 3a/ad,
UX pacIpeesieHue Mo pas3aeaM.

Bech Teopernueckuil MaTepuan Kypca XUMHUHU A7 OCHOBHOM IIKOJBI pacCMaTpUBaeTCs
Ha TIEPBOM TOAYy OOy4YeHHs, YTO TMO3BOJIAET ydaluMcs Oojiee OCO3HAHHO U TIIYOOKO H3y4YUTh
dakThyeckuil MaTepuan — XUMHIO JJIEMEHTOB M HMX coenuHeHuid. Hapsgy ¢ sTtum Takoe
MOCTPOCHHE TMPOrPpaMMBbl JAa€T BO3MOXKHOCTH pa3BUBATh IOJYYECHHBIE IE€PBOHAYAIHHO
TEOPETUYECKHE CBEeICHHUS Ha OoraroM (aKkTUYECKOM MaTepualie XUMHUHU DJJIeMEeHTOB. B
pe3yabTaTe BBIMTPHIBAIOT 00€ COCTABIISIONINE Kypca: U TEOPHsI, U (PaKTHI.

[IporpamMMa mocTpoeHa € YYETOM pealu3alii MEXIPEIMETHBIX CBA3€H C KypcoM
¢u3ukn 7 Kiacca, Tie M3y4arOTCSl OCHOBHBIC CBEIEHHSI O CTPOCHHHM MOJIEKYJI M aTOMOB, U
Oouonorun 6-9 kiaccoB, I/e AaeTCs 3HAKOMCTBO C XMMHYECKOW OpraHusanued KJIeTKH U
npoueccaMy 0OMeHa BEILECTB.

OcHoBHOE cozep)kaHue Kypca 8 Kjacca COCTaBJISIOT CBEJICHUSI O XMMHUYECKOM DJIEMEHTE
1 popMax ero CyImecTBOBaHUS — aTOMaX, HOHAX, IPOCTHIX BEIIECTB U BAKHEUIINX COSAMHEHUIX
areMeHTa (OKCHAAX M APYTUX OWHAPHBIX COEIMHEHMSIX, KHCIOTaX, OCHOBAHUAX WU COJAX), O
CTPOCHUU BellecTBa (TUIMOJIOTMA XUMHYECKUX CBS3€H W BHIAX KPHUCTALTHUECKUX PEIICTOK),
HEKOTOPBIX 3aKOHOMEPHOCTAX MPOTEKAHUS peaklnii U UX KiIacCUPUKALIUU.

B conepxanun kypca 9 kiacca BHauajge 00OOLIEHHO PacKPBITHI CBEACHUSI O CBOMCTBAaX
KJIACCOB BEILIECTB — METAJIJIOB M HEMETAJLIOB, a 3aTeéM MOAPOOHO OCBEIIEHBI CBOMCTBA IETOYHBIX
U TIETIOYHO3EMENBHBIX METAJUIOB U TaJIOTeHOB. Hapsimy ¢ 3THM B Kypce pacKphIBalOTCS TaKKe U
CBOICTBa OTAEIBHBIX BaXKHBIX B HAPOAHOXO3SMCTBEHHOM OTHOIIICHUHU BEIIECTB. 3aKaHUYMBAETCS
KypC KpaTKHUM 3HAKOMCTBOM C OpPTaHHMYECKUMH COCIUHEHHSMH, B OCHOBE OTOOpa KOTOPBIX
JEKUT uUAes TEeHEeTHMYECKOTOo pa3BUTUS OPraHMYECKUX BEIIECTB OT YIJIEBOJOPOJIOB [0
O6uomnoauMepoB (OEIKOB U yTIEBOIOB).

OcobeHHOCTH coliepaHUsl OOy4eHHS XMMHUM B OCHOBHOW IIKOJIE OOYCIOBIEHBI
cnenn(UKoi XMMUU KaK HAYKH W MMOCTaBJICHHBIMH 33/1a4aMi. OCHOBHBIMH IPOOIEMaMH XUMUHU
SBIISIIOTCSL M3YYEHHE COCTaBa M CTPOCHMS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHHS,
MOJTy9YeHHE BEUIECTB C 3aJJaHHBIMH CBOWCTBAMHM, HWCCIICOBaHUE 3aKOHOMEPHOCTEH XMMHUYECKUX
peakiuii W TyTed YIpaBiIeHHs WMHU B IENSAX MOJNYyYEHHUsS BEIIECTB, MATEPUANOB, SHEPTHUU.
[TosToMy B pabodeid mporpamMMe IO XHMHUHU HAIUTH OTPaXCHHE OCHOBHEIE COJNIEpIKATEIbHBIE
JTUHUH:

BEIIECTBO — 3HAHWS O COCTAaBE M CTPOCHHWM BEIIECTB, UX BAXHEUIINX (QHU3UYECKUX U
XUMHYECKHUX CBOMCTBaX, OHOJIOTHYECKOM NeiCcTBUY;
* XUMHYECKas pEaKIysi — 3HaHUS 00 YCIOBHSIX, B KOTOPBIX MPOSBIISIOTCS XUMHUYECKHE CBOMCTBA
BEILIECTB, criocobax yIIpaBJICHUS XUMHUYECKHUMHU Mpolieccamu;

NpPUMEHEHHE BEIIECTB — 3HAHUS W OIBIT NPAKTUYECKOH NEeATETPHOCTH C BEIIECTBAMH,
KOTOpbIe HanboJyiee 4acTo yMoTpeOstoTCs B MOBCEIHEBHOW JKM3HHU, IIMPOKO HCIONIB3YIOTCA B
IPOMBIIIJICHHOCTH, CEITLCKOM XO3SHCTBE, HA TPAHCIIOPTE;

S3BIK XMMHH — CHUCTeMa BAXHEUIIUX TOHATUNA XUMHUU W TEPMHHOB, B KOTOPBIX OHH
OIMCHIBAIOTCS, HOMEHKJIaTypa HEOPraHMYECKUX BEIIEeCTB, T. €. MX Ha3BaHHs (B TOM 4YHCIE U
TPUBHUAIIBHEIC), XUMHUECKUE (DOPMYIIBI i YPaBHEHMS, a TAaK)Ke IIpaBmiia iepeBoaa nHpopmamnmu ¢
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€CTECTBEHHOI'O A3bIKa Ha A3BIK XUMHH u o0paTHo.
[TockonbKy OCHOBHBIE COZEpKATEIbHbIE JIMHUM LIKOJIBHOI'O Kypca XMMHUU TECHO NEPEIJIeTEHBI,
CoJIep)KaHUE INPEJCTaBICHO MO paszaenam: «OCHOBHBIE NOHATHS XUMHHM (YpOBEHb AaTOMHO-
MOJIEKYJISIPHBIX IpeicTaBieHuil)», «llepuoanyeckuii 3akoH W HepuogUYEcKas CHUCTEMaA
xumudecknx dnmemeHtoB J[. WM. MenngeneeBa. CtpoeHue BemecTBa», «MHoroobpasue
XUMHYECKHX peakuuil», «MHOrooopasue BeIecTB.

Jlannas mporpamma peanu3oBana B ydeOHukax: ['abpuensn O.C. Xumus. Ski— M.:
Hpoda, 2013; I'adpuensa O.C. Xumus. 9 k1. — M.: Jlpoda, 2014 r.

Pabouas mporpamMmMa BBITIOJIHSET CIETYIONE OCHOBHBIC (PYHKIIUM:
1.HopmartuBHas GpyHKLUS onpeaeiseT 00beM U MOPAA0K IPENnoiaBaHus y4eOHON IUCIUIIIIMHBIL.
2. NadopmannoHHO-MeTOJuuecKasi GyHKIUS MO3BOJIIET BCEM YUYaCTHUKAM 00pa30BaTEeIbHOTO
nporecca HOJIY4YUTh IPEACTABICHHE O ILENAX, COJIep)KaHWM, OOueld cTpaTeruud oOydeHHus,
BOCIIUTAHMS U PAa3BUTHUS YUALIUXCS CPEICTBAMH JAHHOTO Y4eOHOTO IpeaMeTa.
3. Opranu3alnvoHHO-TIIAaHUPYIOIIas (PYHKIMS [IPEeyCMaTPUBAET BbIIEICHNE 3TAllOB 00yUeHMs,
CTPYKTYpHUPOBaHUE YU€OHOTO MaTepuaia, ONpeeIeHUE ero KOJINIECTBEHHBIX U KaUeCTBEHHBIX
XapakTEepUCTHK Ha KaXJOM M3 3TaloB, B TOM YHCIE JJI COJEPKATEIbHOIO HAIOJHEHMS
IIPOMEXKYTOUHOM aTTeCTal[MU YUaLUXCSl.

ILeab Kypca - BOOpYXEHHE YyYalIMXCS OCHOBAMHM XMMHYECKHUX 3HaHUM, HEOOXOIUMBbIX
JUIsL TOBCEJHEBHOM >KU3HM, IPOM3BOJCTBEHHOW JAEATEIbHOCTH, IMPOJOJDKEHUS O0pa30BaHUA,
IPaBUIbHON OpHUEHTALMU M IOBEJIECHUM B OKpY’)KAalOIIEeH Cpee, BHECEHHE CYIIECTBEHHOI'O
BKJIaJ]a B pa3BUTHE HAYYHOTO MUPOIIOHUMAHUS yUYaIlIUXCsl.

B nanHOW mnporpaMme BbIpaK€Ha T'yMaHUCTHYECKass M XUMHKO - 3KOJIOTHYECcKas
HaIpaBJICHHOCTb W OpHUEHTAalMsl Ha pa3BuBarolee oOydeHue. B Hell oTpakeHa cucrema
BOXHEHUIIMX XMMUYECKUX 3HAHWH, PACKphITA POJIb XMMHUU B MO3HAHUU OKPYXKAIOILEro MUpa, B
MOBBILICHUHN YPOBHSI MaTEpUaIbHOW JKU3HM OOIIECTBA, B Pa3BUTHUH €r0 KYJIbTYpPbl, B PELICHUU
BaXHEUIINX NMPOOIIEM COBPEMEHHOCTH.

3apaum kypca:

* OCBOCHME BAKHEMIIMX 3HAHUNH 00 OCHOBHBIX MOHATUAX M 3aKOHAX XHMHH, XMMHUYECKOH
CUMBOJIUKE;
* OBJaJ€HHE YMEHHUAMHU HAOMIOAATh XMMHUYECKHE SBJICHHSA, MPOBOJUTH XUMHUYECKUH
HKCIEPUMEHT, MPOU3BOAUTH PACUETHl HA OCHOBE XMMHYECKUX (DOpPMYN BELIECTB U ypaBHEHUI
XUMHUYECKHX PeaKIuii;
* pa3BUTHE IO3HABATEIbHBIX HHTEPECOB M HHTEJUIEKTYaJlbHBIX CHOCOOHOCTEM B mpolecce
NPOBEIEHUS] XUMHYECKOTO0 SKCIEPUMEHTa, CaMOCTOSATEIILHOTO MpPHOOpPETeHUs 3HAHWHA B
COOTBETCTBUU C BOZHUKAIOIIMMHU KU3HEHHBIMU [TOTPEOHOCTAMU;
* BOCHHUTAHHE OTHOLIEHHS K XUMHM Kak K OJHOMY M3 (YHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUS U AJIEMEHTY O0IIe4eSIOBEYECKON KYJIbTYphI;
* MPUMEHEHHUE TMOIYYEHHBIX 3HAHUH M yMEHHH 11 0e30MacHOro MCIOJIb30BaHMS BEIIECTB U
MaTepuasoB B OBITY M Ha ITPOU3BOJICTBE, PEIICHUS TPAKTUYECKUX 3a]1a4 B TIOBCEAHEBHON KHU3HHU,
IPENyNpEXACHUS ABIEHUIN, HAHOCSIIUX BPEJ 3J0POBbIO UYEJI0OBEKA U OKPYKAIOLIEH cperie.

IpuHuune! peaju3anuu y4eOHOro npeamera

" T'YMaHHU3aLUU COJEP/KAaHUA U MPOLIECCa ET0 YCBOEHUS;

" HKOJIOTM3AINH Kypca XUMUMU;

" JHTErpaluy 3HaHUW U YMEHUU;

" [OCNEAO0BAaTENIbHOIO Pa3BUTHSA U YCIOXKHEHHS ydyeOHOro marepualia U CIOCOOOB €ro

U3Y4EHHUS.
MecTto npeamera B 0a3uUCHOM Y4eOHOM IIaHe
Jlist peanuzanuu pabodeit mporpaMMbl U3yUeHUsT yIeOHOTO MpeaMeTa «XUMUs» Ha dTare

OCHOBHOTO 0011ero o0pa3oBaHusi yd4eOHBIM IUIAHOM IIKOJIBI OTBeneHo170 dacoB. B Tom uucne
102 gvaca B VIl xmacce u 68 wacos B IX kiacce, u3 pacuera —3 y4ueOHbIX yaca B Heaemo B VI
KJlacce 1 —2 yueOHBIX Yaca B Heaeno B [X kiacce.



1. Ilnanupyemblie pe3VJbTaThl H3VUEHHSI KYPCA XUMHH

[To 3aBepmieHHHM Kypca XMMHH Ha 3Talle OCHOBHOTO OOIIErooOpa30BaHUs BBITYCKHUKH
OCHOBHOM IIKOJIBI JOJDKHBI OBJIAJIETh CIEAYIOIIUMU Pe3yJbTaTaMu:
JInuHOCTHBIE pe3yJIbTaThI
— 3HaHue U NOHUMAHUe. OCHOBHBIX MCTOPUYECKUX COOBITUH, CBSI3aHHBIX C PA3BUTUEM XHMUU;
JOCTHKEHUH B 00J1aCTH XUMUH U KYJIBTYPHBIX TPAJUIHMNA CBOCH CTPaHbI (B TOM YHCJIE HAYYHBIX);
0OIIEMUPOBBIX TOCTUKEHUH B 00JACTH XMMHUH; OCHOBHBIX NMPUHLMUIIOB U MPAaBUJI OTHOLIEHUS K
IpUPOJIe; OCHOB 3JI0POBOrO 00pa3a XH3HU U 310pOBbECOEPEraromuX TEXHOJOTHH; MpaBUII
IIOBEJICHUS B 4YPE3BbIYANHBIX CHUTYallUsX, CBA3AHHBIX C BO3ICHCTBUEM pPa3IMYHBIX BELIECTB;
OCHOBHBIX IIpaB U O00s3aHHOCTEH TIpaKJaHMHA (B TOM YHUCJIEO0YyYaroIlerocs), CBA3aHHBIX C
JMYHOCTHBIM, IPO(ECCHOHANBHBIMU KU3HEHHBIM CaMOOIPEACICHUEM; COLIUAIbHON 3HAUUMOCTH
U coJiepKaHus Tpoeccuil, CBSI3aHHBIX C XUMUEH;
— uy8CcmMB0 20p0oCcmU 3a POCCUNCKYI0O XUMHUECKYIO0 HayKy U JIOCTHKEHUS YUEHBIX; YBAXKCHUE U
NPUHATHE AOCTIKEHUA XUMHUH; JTIOOOBb M OEPEKHOE OTHOUICHHUE K MPHUPO/JIE; YBAKEHUE U YUET
MHEHHUH OKPYXKAIOIIUX K JIMYHBIM JOCTH)KEHUSAM B U3yUYEHUH XUMUU;
— npu3HaHue 1IEHHOCTH COOCTBEHHOI'O 3/I0pOBbS U 3JI0pPOBbS OKPYXAIOIIMX JIOJCH;
HE00XO0/IMMOCTH CaMOBBIPAYKEHM S, CAMOpPEaTU3allu1, COLMAIbHOIO IIPU3HAHMS;
— 0cCOo3HaHUe CTENEHW TOTOBHOCTH K CaMOCTOATEIbHBIM IOCTYIKAM U JCHCTBUSM,
OTBETCTBEHHOCTH 32 UX PE3yJIbTaThl;
— nposeneHue 3K0JIOTNYECKOro CO3HAHUS, JOOPOKEIATEIbHOCTH, 10BEPHSI 1 BHUMATEIbHOCTH K
JIOASIM, TOTOBHOCTH K COTPYIHUYECTBY; WHMLIMATHUBBI M JIIOOO3HATEIBHOCTH B H3YyYEHHUH
BEUIECTB M IMPOLECCOB; YOEXKIEHHOCTM B HEOOXOAMMOCTH Pa3yMHOIO0 HCHOJIb30BaHUS
JOCTH>KEHUI HAYKH U TEXHOJIOTHl;
— YMeHue yCTaHaBIUBATh CBA3M MEXIY LIEIbI0 U3YUYEHUS XUMHUHU U TE€M, Ul YETO 3TO HYXKHO;
CTPOUTH XU3HEHHbIE U MPO(ECCHOHABHBIE IIJIaHbI C YYETOM YCIEUIHOCTH M3YyYCHHsS XUMHH U
COOCTBEHHBIX IPUOPUTETOB.
MeTtanpeameTHbie pe3yJIbTaThl
— UCnonvb3oeaHue PasIUYHbIX HMCTOYHHUKOB XHMHUYECKOM HH(OpMaLWU; MOJIyYEeHHE TaKou
uHpOpMalNK, ee aHaIN3, MOArOTOBKA Ha OCHOBE ATOT0 aHajn3a HHPOPMALIMOHHOTO MPOIYKTa U
€ro Npe3eHTalus;
— npumeHeHue OCHOBHBIX METOJIOB MO3HaHUS (HAOJIIOJEHUs, SKCIIEPUMEHTa, MOJIEIMPOBAHNS,
M3MEPEHUS U T. 11.) IS U3y4YEHUS] XMMUUYECKHUX 00ObEKTOB;
—  UCnonb306aHUe OCHOBHBIX JIOTHUECKUX OIepauui (aHalu3a, CHHTE3a, CpaBHEHUS,
000011eHNs, [OKa3aTeNbCTBA, CHCTEMAaTU3allUM, KilaccupuKamuu W Jip.) 0OpU HU3YYEHUU
XUMHUYECKHX OOBEKTOB;
— ¢opmynuposaHue BBHIBOJIOB U YMO3AKIIOUEHUIN M3 HAOIIOJEHUN U M3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH;
— NpocHO3UpPO6aHUe CBOICTB BEIIECTB Ha OCHOBE 3HAHHSA MX COCTaBa M CTPOCHHS, a TaKXKe
YCTaHOBJIEHMSI AaHAJIOTUH;
— ¢opmynuposanue uaeu, TUIOTE3 U MyTel MPOBEPKU UX UCTUHHOCTH;
— onpedenenue LeNed W 3a1ad yueOHON M HCCIeN0BAaTEIbCKOWAEATENBHOCTH U IyTeH HuX
JTOCTHXKEHUS; — pacKpvlmue TPUIUHHO-CIEACTBEHHBIX CBSI3€H MEXIy COCTaBOM, CTPOCHHEM,
CBOICTBaMH, IPUMEHEHUEM, HAXO0XKJIEHUEM B MIPUPOJIE U MOJIYYEHUEM BAKHEHIIINX XUMHUYECKUX
BEIIIECTB;
— apeymenmayusi COOCTBEHHOW IO3UIMM U €€ KOPPEKTHPOBKA B XOJ€ IMCKYCCHU IIO
MaTepuaiaM XUMHUYECKOTO COJIepPIKaHus.
IIpenmeTrHble pe3yJIbTaThl
B noznaeamenwvnoii chepe
3nanue (nonumanue):
— XHMMHUYECKOH CHUMBOJIMKH: 3HAKOB XMMHUYECKUX 3JIEMEHTOB, (POPMYJI XMUMHUYECKHUX BELIECTB,
YPaBHEHUN XUMUYECKUX PEAKLIUN;



— BAXHEWIIMX XUMHUYECKUX TMOHSATUN: BEIIECTBO, XUMHUYECKHMI DJIEMEHT, aTOM, MOJEKYJA,
OTHOCHUTEIIbHbIC aTOMHAsi MU MOJIEKYJISIpHAsh MaccChbl, MOH, KaTUOH, aHHOH, XMMHUYECKas CBS3b,
ANEKTPOOTPHUIATEIBHOCTh, BAJIEHTHOCTh, CTENEHb OKHCIEHHUS, MOJb, MOJIApHas Macca,
MOJISIDHBIH ~ 00BEM, PacTBOPBI, JJIGKTPOIUTBI M  HEDJIEKTPOIMTHI, DJICKTPOIUTHUYCCKAS
JUCCOLIMAITUS, OKHCIIUTENb U BOCCTAHOBHUTEIb, OKHCIICHUE ¥ BOCCTAHOBIIEHUE, TEIIOBOU A PexT
peaKIHi, OCHOBHBIC TUIIbI PEAKIIMI B HEOPTAaHUYECKOU XUMUU;

— (opMyJIUPOBOK OCHOBHBIX 3aKOHOB W TEOPHUN XHMHU: ATOMHO-MOJICKYJSIPHOTO YYCHUS,
3aKOHOB COXpPaHEHMSI MacChl BENIECTB, IOCTOSIHCTBA COCTaBa BeHIECTB, ABOrajapo;
Ilepnonnueckoro 3akoHa . M. MenzeneeBa; Teopun CTPOCHHsI aTOMa U Y4YEHUs O CTPOCHUU
BEIIIECTBA; TEOPUHU JICKTPOJUTHUECKON TUCCOMAIIMN U YUCHUS O XUMUUECKON peaKiluu.
Ymenue nasvrieame:

— XHUMHUYECKHE DJICMCHTHI;

— COEJIMHEHHUS U3YYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECCTB;

— OpraHMYecKHe BelecTBa Mo UxX (opMylie: MeTaH, 3TaH, STHJICH, alleTUJICH, METaHOII, TaHOII,
JIMIEPUH, YKCYCHAsl KMCIIOTa, TIII0K03a, caxapo3a.

Obvschenue:

— (u3nueckoro cMpIciia aTOMHOTO (MOPSIIKOBOTO) HOMEpa XMMHUYECKOT0 3JI€MEHTa, HOMEPOB
rpynnsl 1 nepuona B Ilepmonuueckoir cucreme JI. M. MenpaeneeBa, K KOTOPBIM 3JIEMEHT
MIPUHAJICIKUT;

— 3aKOHOMEPHOCTEH M3MEHEHUsI CTPOEHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpelesiax MajbIX
MEPUOJIOB U A TPYIII, a TAKXKE CBOMCTB 00pa3yeMbIX UMM BBICIIUX OKCHIOB U THIPOKCHJIOB;

— CYIIHOCTH IPOIIeCCa JIEKTPOIUTUIECKON JUCCOIUAIIMH U PEaKIuii HOHHOTO OOMEHa.

Ymenue xapaxmepuzosamo:

— XHMHYECKHE OJJIEMEHThl (OT BOJOpOAa JO KaJblMs) HAa OCHOBE HX IIOJOXKCHHS B
[lepuoanueckoit cucreme xumuueckux osaemeHtoB JI. M. MenneneeBa u ocoOeHHOCTEH
CTPOEHHUSI X aTOMOB;

— B3aMMOCBSI3b MEXK/Iy COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU HEOPTaHUYECKHUX BEIECTB;

— XHUMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPTraHWYECKHX BEIIECTB (OKCHIOB, KHUCIOT,
OCHOBaHUM, aM(QOTEPHBIX COEAUHEHUH U COJIeH).

Onpeoenenue:

— COCTaBa BEIECTB M0 UX Gopmysam;

— BJICHTHOCTH U CTEIIEHU OKHCIICHHS DJIEMEHTOB B COCIMHEHUH;

— BHJIOB XUMHUYECKOU CBSI3U B COCTMHCHUSX

— TUIOB KPUCTAITMYECKUX PEIIETOK TBEPBIX BELIECTB;

— MPUHAJICKHOCTH BEIIECTB K OMPEICICHHOMY KJIACCY COCTMHEHHI;

— TUINOB XUMHUYECKUX PEAKIIMIi;

— BO3MOXHOCTH MPOTEKAHUS PEAKIIl HOHHOTO OOMEHa.

Cocmasnenue:

— cxeM cTpoeHus atoMoB niepBbix 20 aneMenToB llepuoanyeckoii cuctemsl . 1. Menaeneena;
— (opmy HeOpraHUYECKUX COCTMHEHUN H3y4YEeHHBIX KIacCOB;

— YPaBHEHHI XUMUYECKUX PEAKIIUM.

be3zonacnoe obpawenue ¢ XUMHUECKOHN MOCYI0M U 1a00PaTOPHBIM 000PYIOBAaHHEM.
IIposedenue xumuueckozo sKcnepumenma.

— MOJTBEPKAAIOUIEr0 XUMUYECKHUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB;
— TIOJITBEPKAAIOIIETO XUMUYECKUM COCTAB HEOPTaHUUECKUX COSAMHEHUM;

— MO TONyYEHHI0, COOMPAHUI0 W PACIO3HABAHHUIO Ta3000pa3HbIX BEHIECTB (KUCIOPOA,
BOJIOPO/Ia, YTIIEKHUCIIOTO Ta3a, aMMHaKa);

— M0 OMpPENENeHHUI0 XJIOPHI-, Ccylb(dar-, kKapOOHAT-WOHOB W HMOHA aMMOHHUS C TOMOIIBIO
Ka4eCTBEHHBIX PEAKIUM.

Buruucnenue:

— MacCCOBOM JTOJIM XUMHUYECKOTO dJIEMEHTa TT0 opMyJie COeMHEHNS,

— MacCOBOM JI0JIM BEIIECTBA B PACTBOPE;



— Macchl OCHOBHOT'O BELIECTBA 10 U3BECTHOW MAaCCOBOM J0JI€ TPUMECE;

— 00BbEMHOI1 10JI1 KOMIIOHEHTA T'a30BOM CMECH;

— KOJIMYECTBA BEIIECTBA, 00hEMa MIIM MACChI BEIIECTBA 110 KOJUYECTBY BEIIECTBA, 00bEMY WITH
Macce peareHTOB WK MPOAYKTOB PEaKIUH.

Hcnonvzoeanue npuoOpemeHHvIX 3HAHUNL U YMEHUll 6 NPAKMUYecKol OessmenbHOCmU U
NOBCEOHEBHOU HCUSHIL:

— s 6e3omacHOro oOpalleHusi ¢ BEIIECTBAMH W MaTepHallaMd B IMOBCEIHEBHON JKU3HU H
rPaMOTHOI'O OKa3aHUS MEPBOW MOMOIUIH MPHU 0YKOTaxX KUCIOTAMHU U IIeJI0YaMHU;

— JUTsl OOBSICHEHHUS OT/ICIBHBIX (PAKTOB M MPUPOIHBIX SIBIICHUM;

— JUTsl KpUTUYECKOM OLIEHKU MH(POPMAIH O BEIIECTBAX, UCIOIb3YEMbIX B OBITY.

B neHHOCTHO-OpHeHTALMOHHOI cdepe

AHnanuz u oyewka TOCIEICTBUM IJIsi OKPYKAIOIIEH Cpenbl OBITOBOM M IMPOU3BOJICTBEHHOU
JESITEIIbHOCTH YEJIOBEKA, CBSI3aHHOM C IMOJTYYCHHEM U TIepepaboTKOM BEIIeCTB.

B Tpynosoii chepe

Ilposedenue onepayuti C WCIONB30BAHUEM HArpeBaHUs, OTCTaWBaHUS, (DUILTPOBAHUS,
BBIMIAPUBAHUSA; TOJTYYECHHs, COOMpaHUS, pPACIIO3HABAHUS BEILIECTB; W3TOTOBJICHHS MOJeien
MOJIEKYL.

B ciepe 0e3omacHoCTH KHU3HEAESATEIHHOCTH

— Cobar00enue IpaBUII TEXHUKU 0€30TIaCHOCTH TPH MPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;
— OKa3aHue TIepBOM MOMOIIY MPU 0KOTaX, IOPe3axX U XUMUYECKUX TpaBMax.

2. Coaep:kaHHe YUEOHOI0 MpeaMeTa, Kypca

8 kiacce
0a3oBblii ypoBeHb (3uaca B Heaeso, 102 yaca B ron)

Bgenenne (6 yacoB)

[Ipenmer xumuu. Meroabpl TMO3HAHHUA B XUMHUU: HAOMIOJEHUE, OKCIEPHUMEHT,
MojenupoBaHue. VICTOYHUKM XUMHUYECKOW HHPOpMalMM, €€ TMOJIydeHue, aHalu3 |
MpeJCTaBICHUE €ro pe3ynbTraroB. [loHATHE O XUMHUYECKOM »JJeMeHTe U ¢dopMax ero
CyIIIECTBOBAHUS: CBOOOJIHBIX aTOMaX, MPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBparenus BemecTB. OTIHYNE XUMUYECKUX peakluii oT pu3ndecKkux siBneHuil. Ponp
XHUMUU B )KU3HM YeJoBeKa. XeMopunusau xeMohoous.

Kpartkue cBeneHus U3 uCTopur BOBHUKHOBEHUS U PA3BUTUSAXUMUU. POb OT€UECTBEHHBIX
YUEHBIX B CTAHOBJIEHMH XMMHYECKOW Haykun — pabotel M. B. JlomoHnocoBa, A. M. bytneposa,
. . Menneneena.

XuMHu4decKkasi CHMBOJIMKA. 3HAKM XHMHYECKUX OJJIIEMEHTOB U TPOUCXOXKICHUE UX
Ha3BaHuil. Xumudeckue ¢opmynbl. MHmekcsl u kodhdunmrerTsl. OTHOCUTENBHBIE aTOMHAs U
MOJIEKYyJIAipHass Macchl. [IpoBenmeHne pacdyeToB MacCOBOW JIOJMM XHMHYECKOTO JJEMEHTa B
BEIIIECTBE Ha OCHOBE €r0 ()OPMYIIBI.

[Tepuonuueckas cucrema xumuuyeckux sneMmeHToB J[. M. MeHnneneeBa, ee cTpykrypa:
MaJible ¥ OOJBIIKE EPUOABI, TPYIIBI U MOATpyYMbl. [lepuonndeckas cucreMa Kak CIpaBOYHOE
nmocoOue JTsi MOJTyYeHUsI CBEICHUN O XUMHUYECKUX DJIEMEHTAX.

Jemoncrpanun. Mogenu (mapocrepxkaeBbie u  CTroapra—Dbpurineba) pa3mudHbIX
MPOCTBIX W CJOXHBIX BemecTB. KoeKnus CTEKISIHHOM XHMUYecKou mnocyasl. Kosumekuuys
MaTepHalioB U W3/eNIUid U3 HUX Ha OCHOBE allOMUHMs. B3aumMopeiicTBue MpaMmopa ¢ KHCIOTON U
MMOMYTHEHHNE U3BECTKOBOU BOIBI.

JlabopaTopHble onbITbl. CpaBHEHHUE CBOICTB TBEPIbIX KPUCTAIUIMYECKHUX BEIIECTB U
pacTtBopoB. CpaBHEHHME CKOPOCTH MCHApeHUs BOJbI, OJIEKOJOHA W 3TUJIOBOTO CHOUpPTA C
(GMIBTPOBANBHOM OyMmar.



Tema 1. ATOMBI XUMHYECKHX 3JIeMeHTOB (12 yacoB)

AToMBI Kak (opMa CYIIECTBOBAHUS XUMHUYECKUX 3JeMEHTOB.OCHOBHBIE CBEICHHS O
CTPOCHUU aTOMOB. JloKa3aTelnbCTBa CIIOKHOCTH CTpoeHus aroMoB. OmnbiTel Pesepdopaa.
[InanerapHast MOJIeIb CTPOCHHUS aTOMA.

CoctaB aTOMHBIX dAlIep: MPOTOHBI, HEUTPOHBI. OTHOCHTENbHAsATOMHAs Macca.
B3anMOCBs3b NOHATUN «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHAS AaTOMHAsl Maccay.

M3MeHeHue uuciia MPOTOHOB B sJIpe aroMa — OOpa30BaHUE HOBBIX XUMHUYECKUX
JJIEMEHTOB.

M3meHeHue uucia HEHTPOHOB B sjipe aromMa — oOpa3oBaHue U30TonoB. COBpeMEHHOE
OIIPENIETICHUE MTOHATUSA «XUMHUYECKUU d1eMeHT». M30TOIbl KaKk pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOIO MJIEMEHTA.

OnexTpoHbl. CTpOEHUE AIIEKTPOHHBIX YPOBHEW aTOMOB XMMHYECKHMX 3JIEMEHTOB MajbIX
nepuozos. [TonsTre 0 3aBEpIIECHHOM IEKTPOHHOM YPOBHE.

[lepnonnueckas cucrema xumudeckux diemeHToB [[. WM. MennpeneeBa m crpoeHue
aTOMOB: (PM3UYECKUH CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMEepa TpyHIbl, HOMepa
Iepuoaa.

W3MmeHeHne uncna 3J€KTPOHOB Ha BHEIIHEM DJIEKTPOHHOMYPOBHE aTOMa XMMHYECKOIO
ayieMeHTa — 00pa30BaHUE MOJOKUTENIBHBIX U OTPULIATENIbHBIX MOHOB. MOoHBI, 00pa3oBaHHbIE
aTOMaM{ METaJUIOB U HEMETAUIOB. [IpyunHbBl U3MEHEHUS METAJUIMYECKUX U HEMETAJUIMUECKUX
CBOWCTB B mepuojaax u rpynmnax. OOpazoBaHue OMHapHBIX coenuHeHMH. [loHsATHE 00 MOHHOM
cBsi3u. Cxembl 00pa3oBaHMsl MOHHOW CBsi3u. B3aumopelcTBUE aTOMOB 3JIEMEHTOB-HEMETAIIIIOB

MEXIy co00oii — oOpa3oBaHHME [BYXaTOMHBIX MOJIEKYJ MPOCTHIX BemecTB. KoBasieHTHas
HENoJIsIpHasi XUMHYECKast CBA3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (OPMYIIbI.
B3aumopeiictBue aToMOB HEMETAUIOB MEXJ1y €000 — o0pa3oBaHue OMHApHBIX

COEIMHEHUI HEMETAJUIOB. DJIEKTPOOTpULIATENIbHOCTh. KoBanenTHas nonspHas cBs3b. [lonstue o
BAJICHTHOCTH KaK CBOWCTBE aTOMOB OOpa30BbIBaTh KOBAJIEHTHBIE XMMHMYECKHE CBS3U.
CocraBnenue ¢popmysn OMHAPHBIX COEIMHEHHMH MO BajleHTHOCTH. Haxox/ieHre BaleHTHOCTH 110
dbopmysie OMHAPHOTO COETUHEHUSI.

B3aumMoneiicTBlie aTOMOB METaJNIOB MEXJy co0Oi — o00pa3oBaHHE METaJUIMYECKHX
KkpuctayyioB. [IoHsTHE 0 MeTaUIMYECKOI CBSI3H.

JemMoHcTpanun. Mozaenu aToMOB XMMHUYECKUX 3JIEMEHTOB. [lepmonmyeckas cucrema
xumMuueckux aneMeHToB [I. V1. MenzaeneeBa pa3inyHbix GopM.

JlabopaTopublie omnbITbl. MonenupoBaHue MNPUHLMIA — ACHCTBUACKAaHUPYIOIIETO
MUKpockomna. M3rotoBneHue Mojene MoJeKysl OWHApHBIX XHUMUYECKHX COEAUHEHMH.
H3roroBneHne MOAEIN, MIUTFOCTPUPYIOLIEN CBOKWCTBA METAJIIMYECKOM CBA3H.

Tema 2. IIpocTbie BemecTBa (9 yacoB)

[Tonoxenue meramnoB U HemeTauioB B [lepruonnuecko cucreme. BaxxHenme mpocTeie
BelleCTBa-MeTaJlJIbl: JKeJIe30, AIFOMUHUMN, KaJIbI1il, MarHuil, HaTpuii, kanuid. O6mue puznueckue
CBOMCTBa METAJLJIOB.

Baxneifimme mpocThie BelIeCTBa-HEMETAUIB, 0O0pa3oBaHHBICATOMAMH  KHCJIOPOJa,
BOJIOpOJa, a3ora, cepbl, (Gocdopa, yriepona.Molekylnbl TPOCTHIX BeIIECTB-HEMETAIIOB:
BOZOPO/A, KHCIOpOAAa, a30Ta, rajoreHoB. OTHOcCUTENbHAas  MOJIEKYJSIpHAas — Macca.

CrocoOHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX IMPOCTHIX
BEIIECTB — auloTpomus. AJuloTpomHble Moaudukanuu Kucioponaa, (ocdopa, omosa.
Meraninyeckue M HEMETAUIMYECKHME CBOMCTBA MPOCTHIX BemiecTB. OTHOCHUTENBHOCTh 3TOTO
MOHSATHS.

Yucno Asoranpo. KomuuectBo BemiectBa. Monb. MonsipHasimacca. MousipHbIii 00beM
ra3oo0pa3Hbix BemiecTB. KpaTHble eUHUIBI H3MEPEHUs KOJIMUECTBa BEIIeCTBa — MUJUIUMOJIb U



KWJIOMOJIb, MHWJUIUMOJISIpHAST W KHJIOMOJSpPHAas MacChl BEIIECTBA, MWUIUMOISPHBIA U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.

Pacyerbl ¢ HCMONB30BaHWEM TIOHATUN «KOJMYECTBO BEIIECTBA»,«MOJIIPHAS MAacca,
«MOJISIPHBIN 00BEM Ta30B», «YHCIIO ABOTAIPOY.

Jemoncrpamun. IlomyueHue o3oHa. OOpasmbl OEIOTO W CEPOroosioBa, OEIoro u
kpacHoro (ocdopa. HexkoTopble MeTauibl U HEMETAUIBI KOJIMYECTBOM BeEIIecTBAa | MOJIb.
MonsipHblii 00beM ra3000pa3HbIX BEIIECTB.

JlaGoparopHble onbITbl. O3HAaKOMJICHHME C KOJUICKIHMEW MeTauioB.O3HAKOMIIEHHE C
KOJUICKIIMEH HEeMETaJIOB.

Tema 3. CoenuHeHUs] XHMHYECKHX 3j1eMeHTOB (16 yacoB)

Crenenn oxucieHusi. CpaBHEHHE CTENEHU OKHUCICHUS U BaJCHTHOCTU. OrmpejeneHue
CTETNIEHH OKHUCJICHMS 3JIEMEHTOB B OMHAapHBIX coefuHeHusx. CoctaBieHue Gopmyn OMHAPHBIX
COeIUHEHNH, OOIIMK crtoco0 UX Ha3BaHUM.

bunapHbie coequHEHHsT METaNIOB M HEMETAJJIOB: OKCHUJIbI, XJIOPUIbI, CYIbMUABI U TIP.
Cocrasienue ux Gopmyi.

bunapHble CO€IMHEHMS] HEMETAJUIOB: OKCHUbI, JIETYYHE BOJOPOJHBIE COCOUHEHUS, UX
coctaB W Ha3BaHud. [IpencraButenu OKCHUJIIOB: BOJA, YIJIEKHCIBIM ra3, HEralieHas W3BECTb.
[IpeacraBuTenu J€Ty4uX BOJOPOAHBIX COEIMHEHU: XJIOPOBOJAOPO U AaMMHUAK.

OcHoBaHus, UX COCTaB W Ha3BaHUs. PacTBopuMOCTh OocHOBaHMIB Boje. [IpencraBurenu
HIEJIOYCH: THAPOKCHUIBI HATPHS, Kalus U Kanblus. [ToHsTHE 00 MHAMKATOpAaX W Ka4eCTBEHHBIX
peaKkIusx.

Kucnorel, ux cocraB m Ha3BaHus. Kmaccubukamus xucnotT.lIpencraBurenn KHCIOT:
cepHas, cosisiHasl, a3oTHad. [lonsaTue o mikane kucinotHoctu (mkane pH). M3menenue okpacku
WHJUKATOPOB.

Conm kak MpOU3BOJHBIE KUCIOT U OCHOBaHUM. X cocTaB m Ha3BaHus. PacTBOpHUMOCTH
coneit B Bojie. [IpeacraButenu comneil: XJaopua HaTpusi, kKapOoHaT U Gocdar KaabIus.

AMopdHBIE U KPUCTAIUTHYECKUE BEIIECTBA.

MexMonekynsapHble B3auMOACHCTBUA. THUIBI KPUCTANTMYECKUXPEIIETOK. 3aBUCUMOCTh
CBOMCTB BEIIIECTB OT THUIIOB KPUCTAJUIMUECKUX PEIIETOK.

Uuctele BemiecTBa M cMecH. [IpuMepsl KUAKUX, TBEPABIX M Tra3000pa3HBIX cMeceil.
CBolicTBa YHCTBIX BellecTB M cMmecell. VX coctaB. MaccoBas U oObeMHas JOJIH KOMIIOHCHTA
cMmecu. Pacuersl, cBSI3aHHEIC ¢ HCIIOIb30BAHUEM IOHITHUS IO,

Jemonctpanun. OOpa3npl  OKCUAOB, KHUCJIOT, OCHOBaHMM u  coneil.Moaenu
KPUCTAINIMYECKUX PEIIeTOK XJIopHuaa HaTpus, anmasa, okcuma yriaepoaa (IV). Kucmortno-
IIEJIOYHBIC WHAUKATOPHl M WU3MEHEHHE WX OKPACKH B PA3IMYHBIX Cpeaax. YHHUBEPCATbHBIN
WHJUKATOP U U3MEHEHUE €r0 OKPAaCKH B pa3inuuHbIX cpenax. [llkana pH.

JlaGoparopHble onbITbl. O3HAaKOMJIEHHME C KOJUIEKIMEW OKCHUI0B.O3HAKOMIJICHUE CO
CBOMCTBAMM aMMHaKa, BBIJAHHOTO B amiysie. KauecTBeHHass peaklusi Ha YIJIEKUCTBIM Tras3.
Onpenenenne pH pacTBOpOB KHCIOTHI, menoud W Bonbl. Ompenenenwe pH mmmoHHOTO UM
s0JI0YHOTO COKOB Ha cpese IuiofoB. O3HAKOMIIGHHE C KOJJIeKiued coseil. O3HaKoMIIEHUE C
KOJUICKIIMEH BEIIECTB C PA3HBIMU THIAMHU KPUCTAJUTMYECKOW PEIIeTKH U W3TOTOBJICHUE MOJIETIeH
KPUCTAITMYECKHX perieTok. O3HaKoMIIeHHE ¢ 00pa3lioM TOPHOM MOPOIBL.

Tema 4. U3meHenus, npoucxoasinue ¢ Bemecrsamu (16 yacos)

[TonsaTue siBIEHUI KaKk U3MEHEHUH, MPOUCXOASAIINX C BEIIECTBOM. SIBIEHUs, CBSI3aHHbIE C
U3MEHEHHEM KpPUCTAUIMYECKOTO CTPOCHHUS BEIIECTBA NPU IIOCTOSSHHOM €ro  COCTaBe,
¢du3nueckue siBICHUS.

@dusndeckue SBICHUS B XHMHH: JUCTHWUIALMS, KPUCTAUIM3ALUS, BBITapUBaHHE U
BO3TOHKA BEIECTB, (PMIBTPOBAHUE U IICHTPUPYTUPOBAHUE.
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SIBneHust, CBsI3aHHBIE C W3MEHEHHMEM COCTaBa BEIIECTBA, — XUMHYECKHE pEaKLUU.
[Ipu3Haku U yciioBHS NPOTEKaHUs XWMHYECKUXpEaKIUil. BelaeneHue TemiaoTsl U cBeTa —
peaxkuuu ropenus. Ilonsarue 00 3K30- U SHAOTEPMUUECKUX PEAKIIMSIX.

3aKOH COXPAaHEHMS MACChl BEIIECTB. XHWMHUUYECKHE YpaBHEHUS.3HAUCHHE WHIEKCOB M
kodd¢uimenToB. CoCTaBlICeHHE YpPaBHEHUUXMMHUYECKUX peakiuii.PacdeTsl Mo XUMUYECKUM
ypaBHEeHUsAM. PerieHue 3ajad Ha HaxOXXJIEHHE KOJMYECTBA, MAcChl MU O0beMa MpPOIYKTa
pEaKIMU MOKOJINYECTBY, MAacCe WIIM 00bEMY MCXOIHOTO BEIIECTBa. PacueTsl ¢ HCIoIb30BaHUEM
MOHATUS «H0JIS», KOT1a HICXOQHOE BEUIECTBO JAHO BBUJE PACTBOPA C 3aJJaHHON MacCOBOM JoJIeH
PacCTBOPEHHOI0 BEIIECTBA WIM COLAEPKUT OIIPENEICHHYIO JOJIO IIPUMECEH.

Peakuun  pasnoxenus.  IlpeacraBieHne O CKOPOCTH — XMMHMYECKUXPEAKIUH.
Karanuzaropel. ®@epmenTsl. Peakuun coenuHeHus. KaranuTuyeckue M HEKATATUTUYECKUE
peakiuu, oOpaTuMble M HeoOpatumble peakuuu. Peaknuum 3amenienus. Psg  akTuBHOCTH
METAJIJIOB,ETO HCIIOJIB30BAHUE [UIsl MPOTHO3UPOBAHMS BO3MOXKHOCTU IIPOTEKAaHMs peakuuid
MEXIy MeTaulaMd M KHCJIOTAMM, PEaKLMil BBITECHEHHUS OJIHMX METANIOB M3 pPacTBOPOB HX
COJIEN APYTUMH METAIAMMU.

Peaknun obmena. Peaknuu He#Tpanmusamuu. YCIoBUS NpOTEKaHUsApEaKuid oOMEeHa B
pacTBopax 10 KOHLA.

Tunel XUMHUYECKUX pEaKUi Ha NMpUMEpPEe CBOMCTB BOJbI. Peakuus pa3noxkeHus — 3JIEKTPOJIU3
Bo/bl. Peakuuu coenquHeHUs — B3aUMOJAEHCTBHE BOJbI C OKCHJAMH METAJNIOB U HEMETAJUIOB.
VY cnoBueB3aMMOIEHCTBUS OKCUAOB METAJUIOB U HEMETAJLIOB ¢ BOAOHU. [loHATHE «THUAPOKCUIIBIY.
Peaknuu 3amernieHust — B3aMMOJACHCTBHE BOABI CMeTauiaMH. Peakumum oOMeHa — THIPONIH3
BEILECTB.

HemoncTpanuu. [Tpumepsl ¢pusnueckux sBICHUN: a) IUIaBiIcHHENapapuHa; 0) BO3rOHKA HOAA
win OEH30MHOW KHCIOTHI; B) PACTBOPEHHE OKpAILEHHBIX cojeil; T) auddy3us AYyMIHUCTHIX
BEUIECTB C TrOpALICH JamMIO4YKyM HakanuBaHus. lIpuMepbl XMMHUYECKUX SBJIEHMI:a) rOpeHue
marHusi, (ocdopa; 6) B3auMoJeHcTBUE COJNSHOW KHUCIOTHI C MpPaMOpPOM MM MEJOM; B)
nosyuenue rujgpokcuna mMeau (II);r) pactBopeHue MmMoiay4eHHOro MAPOKCUAA B KUCIOTaX; J1)
B3anmojeiictue okcuaa menu (II) ¢ cepHOW KUCIOTOW TpU HArpeBaHHUU;E) pa3IOKEHHUE
NepMaHraHaTa Kajus; ’K) pa3joXeHHe MepoKCHia BOJOPO/ia C MOMOUIbIO TUOKCHIA MapraHia u
KaTaJsiazbl KapTodenst WIMMOPKOBY; 3) B3aUMOAEHCTBIE pa30aBICHHbBIX KUCIIOT C METAJJIaMH.
JlabopaTopHble onbIThl. OKHUCIEHHE MEIM B IUIAMEHU CIUPTOBKUMIM TOPENKH. 3aMelleHue
Meau B pactBope xaopuaa Meau (II) xenesom.

Tema 5. IIpaktukym Ne 1 «IIpocreiimme onepamun ¢ BemecrBom» (7 4acoB)

IIpakTnueckass padora. [IpaBuna TexHHKH Oe30macHOCTH MNpH paboTe B XUMHUECKOM
KaOuHeTe.

IIpakTnueckass padora.llpuembr oOpamieHuss ¢ J1a0OpaTopHBIM — OOOpYJOBaHMEM U
HarpeBaTeIbHBIMU MPUOOPaMH.

IIpakTnyeckas padora. HaGnroneHnus 3a USMEHEHUSIMH, IPOUCXOIAIIIMMU C TOPsIILEi CBeUOH, U
UX OIHCAHHME.

IIpakTnyeckas padora. OuncTka 3arps3HEHHON TOBaPEHHOM COJH.

IIpakTuyeckas padora. AHaNNU3 MOYBBI U BOJBIL.

IIpakTnyeckas padora. [Ipu3sHaky XUMHUECKUX pEaKLIUM.

IIpakTuyeckasi padora. [IpuroToBienne pacTBopa caxapa ¥ ONpeaesieHue MAaCCOBOM JTOJIM €ro
B PacTBODE.

Tema 6. PactBopenue. PactBopbl.CBolicTBa pacTBOPOB J1€KTPOJIUTOB. (24 yaca)

PactBopenne  kak  QU3MKO-XUMHUYECKMM  mporecc.  [lomsTHe  oruaparax u
Kpuctajoruaparax. PactBopumocTs. KpuBBIE DPAacTBOPHUMOCTH KAaK MOJAEIL 3aBUCUMOCTH



pPacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMIlepaTrypbl. HachlllleHHbIE, HEHACBHILIEHHBIE U
MIePECHIIIEHHBIC PACTBOPHI. 3HAYEHUE PACTBOPOB JIJIsl IPUPOIBI U CEIIbCKOTOX035MCTBA.

[TorsiTie 00 SICKTPOIUTUYECKON TUCCONMANUU. DICKTPOJHUTHI M HEIICKTPOIHUTHL. MexaHu3M
JIUCCOLMAIMNA DJIEKTPOJMTOB C PA3JIMYHBIM XapakTepoM CBs3H. CTENEeHb 3JEKTPOJUTHUYECKON
mucconuanuu. CunpHble W cnalbble  31eKTpoduThL.OCHOBHBIC — TOJIOKEHUS  TEOPHH
AJIEKTPOJIMTUYECKON Jucconuarui. MlonHble ypaBHeHUS peakiuid. Peakiun oOMeHa, uaynme 10
KOHIIA.

Kinaccudukanms HOHOB U UX CBOMCTBA.

Kucnotel, ux kmaccudukanus. Jlucconmmanus KHUCIOT W WX CBOHCTBA B CBETE TEOpUU
SJIEKTPOJUTUYECKON  AUCCONManU. MOJIEKYJISIpHbIE W HWOHHBIE YPaBHEHHUSI PEaKIUi.
B3aumoneiictBue KUCIOT cMeTaulaMU. OJIEKTPOXUMHUYECKUNU psAJl HANpSKEHUW METaslIoB.
BzanmogeiicTBHEe KHCIOT ¢ OKCHUJIaMHM MeTauioB. B3anmmojieiicTBHE KHCIIOT ¢ OCHOBAHHUSAMH —
peakiusi HeWTpanu3anud. B3auMOACHCTBHEKUCIOT € COJSAMHU. VICIob30BaHHE TaOIUIIBI
PacTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMUUECKHUX CBOMCTB KHUCIIOT.

OcHoBanusl, ux kiaccupukauusa. /luccouuanuss OCHOBAaHMHM MHX CBOICTBa B CBETE
TEOPUU  DJIEKTPOJIMTUYECKOM  auccouuanuu.B3auMopeiicTBUe  OCHOBaHHUM € COJISIMH.
Ucnonb3oBanne  TaOMUIBIPACTBOPUMOCTH  JUISI  XapAaKTEPUCTUKU  XUMHYECKHUX  CBOMCTB
ocHoBaHui. B3aumoelicTBye 1enoueii ¢ OKCHJaMu HEMETAJIOB.

Comnm, X auccoluaiusi U CBOMCTBA B CBETE TEOPUU BJICKTPOJIUTUUECKON TUCCOIHAIUY.
B3aumopeiicTBue coseil ¢ MetaiaMu, 0OCOOCHHOCTH 3THX peakiuil. BzanMopeicTBue coneit ¢
cossimu. Vcnonb3oBanue TaOIHIBI PACTBOPUMOCTH JJISI XapAKTEPUCTUKH XUMHUYECKUX CBOMCTB
coJieit.

O6o06menne cBeeHuit 00 OKCHIax, X Kiaccu(UKaluy U CBOWCTBAX.

'eneTnyeckue psabl MeTaia M HeMerauia. ['eHeTuueckass CBSI3bMEXKIY Kiaccamu
HEOPraHWYECKUX BEIIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuuu.OnpeneneHue CTeneHel OKHUCIECHMS IS
AJIEMEHTOB, OO0pa3yroIIMX BEHIECTBA pa3HbIX KJIaccoB. Peaknmuu HWOHHOro oOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENh W BOCCTAHOBUTEIb, OKUCIEHUE HU
BOCCTAHOBJICHHE.

CocraBneHne  ypaBHEHUH  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIXPEAKIIMM  METOJOM
AJIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTBHIX BEHIECTB — METAJJIOB M HEMETAJUIOB, KHCIOTH COJEH B CBETE
OKHCJIMTETbHO-BOCCTAHOBUTENBHBIX PEAKIIHM.

JdemoncTpauuu. lcneiTaHue BEIIECTB M MX PAacCTBOPOB HA DIIEKTPOINPOBOAHOCTb.
3aBUCUMOCTh  AJICKTPONMPOBOAHOCTH  YKCYCHOWKHCIIOTHI OT  KOHIIGHTpauuu. J[BrkeHue
OKpAILIEHHBIX MOHOB B DJIEKTPUYECKOM I10jJe. B3auMonencTBue LUHKA C CEpOM, COJISTHOM
kuciotort, xmopugom wMenu (). Topenme wmarnms. B3aumopneidcTBue XJIOpHOW W
CEpPOBOJAOPOIHOM BOJIBI.

JlaGoparopHble onbIThbl. B3anmoneiicTBUE pacTBOPOB XJIOpHAAa HATPUS U HUTpaTa
cepebpa. [lomydeHne HeEpaCTBOPUMOTO THUIAPOKCHUIAW B3aUMOACHCTBHE €ro C KHCIOTaMHU.
BzanmopeiicTBHe KHCIOT C OCHOBAaHHMSAMH. B3amMonaelcTBHE KHCIOT C OKCHIAMU METaJIjIoB.
BzaumogelicTBue KUCIOT ¢ MeTallaMu. B3ammojeiicTBre KHUCIOT ¢ colasaMu. B3amMmopeiicTBue
[IEJIOYE ¢ KHUCIIOTaMHU. B3anMolelcTBHe IIeIouel ¢ OKCUAaMHu HeMeTaia. B3aumopeiicTBue
menoue ¢ comsamu.llonydyeHne M CBOKCTBA HEpPACTBOPUMBIX OCHOBaHUM. B3aummopeincreue
OCHOBHBEIX OKCHJOB C KHCJIOTaMH. B3auMOJeHCTBHE OCHOBHBIXOKCHIOB C  BOJIOH.
BzauMogeiicTBre KHCIOTHBIX OKCHUIOB C IeliouaMu. B3auMoaelCTBHE KHCIOTHBIX OKCHIOB C
BOJIOH. BzaunmopeiictBue conen C KHCIOTaMH. BzanmoneiictBue conen C
menodyamu. Bzanmonenictue comnen ¢ consiMu. B3auMoaencTBue pacTBOPOB COJIEN ¢ METAJUIAMM.

Tema 7. IIpaktukym Ne 2 «CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB» (3 yaca)

IIpakTyeckas padora. lonHsle peakuuu.
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IIpakTnyeckas padora. VYcioBHA TEYEHMs] XUMHUYECKMX PEaKUUIMEXIy pacTBOpaMu
JJIEKTPOJIUTOB 10 KOHIIA.
IIpakTnyeckas padora. CBolicTBa KUCIOT, OCHOBAaHHUM, OKCUJOBU COJIEH.

Tema 8. O6o0meHue 3HaHNH MO0 XUMUH 3a Kypc 8 kiacca (5 yacoB)
Crpoenne atoma. CTpoeHHE D3JIEKTPOHHBIX O0O0JOYEK aTOMOB IHEpBbIX 20 XUMHUYECKHX
anemeHtoB  Ilepuonnueckas cucrema  xumuuyeckux  anemeHtoB .M MeHnneneesa.
3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B CBSA3M C IOJIO)KEHUEM B
[ICXD. Crpoenne Moisekysn. XUMHUYECKas CBA3b: KOBAICHTHAs MOJSpHas U HEINOJISIpHad,
MOHHas1, MeTajinyeckasi. PerieHue 3a1ay ¢ UCIONIb30BaHUEM MOHATHS MAacCOBasl UM 0ObeMHas
noins. Pemenue 3a1a4 no XMMUYECKUM YPaBHEHHSM C MCIIOJIB30BaHUEM MTOHATHS MaccoBas WU
o0beMHas 1011 B3anMOCBs3b pa3IMuHbIX KJIACCOB HEOPTaHMUECKUX BEIIECTB.

Pe3eps — 4 yaca.

9 kJacc
0a30Bblii ypoBeHb (68 yacoB B roj, 2 yaca B He/1eJI10)

BBenenue (6 yacoB)

O0masi  XapakTepHCTHKAa XMMHYECKHX JJ€MEHTOB M  XMMHYECKHX peaKIHii.
Iepuonuveckuii 3akon u Ilepuogmueckass cucrema xummuyeckux 3viementoB JI. H.
MenaeneeBa.

XapaKTepUCTUKASIEMEHTA 0 €ro MOJIOKEHUIO B [leprnoanueckoi cucreMe XUMMUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolicTBa OKCHUIOB, KMCIIOT, OCHOBAaHUH U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCCOIMALINHI U OKUCIICHHUS -BOCCTAHOBJICHUS.

[TonsTHe 0 mepexoAHbIX dMeMeHTaX. AMQoTepHOCTh. ['eHeTHuuecKuil psaa mepexoqHoro
3JIEMEHTA.

[lepuonnueckuii 3axkoH u Ilepuommueckas cucremMa XuMuuyeckux dieMeHtoB J[. .
Menpaeneena.

XuMHUecKass opraHu3anus >KMBOM U HEXUBOW MPUPOJbI. XUMUYECKUM COCTaB siApa, MAHTUHU U
36MHOM KOpbl. XUMHUYECKHE DJJEMEHThl B KIETKAaX JKHUBBIX OpPraHu3MoOB. Makpo- u
MHUKPOIJIEMEHTHI.

O060011eHre cBeIeHNI 0 XUMUUECKUX peakuusax. Kinaccudukanus XuMUUECKUX peaKiui
MO pa3IMYHBIM TPU3HAKAM: «UHCJIO W COCTAaB PEarupyrolux W 0O0pa3yloIIMXCs BEIIECTBY,
«rermaoBor  dpQexT», «HampaBlIEHUE», «U3MEHEHHE CTeleHEH OKHUCICHHUS JJIEMEHTOB,
00pa3yromux pearupyromue BemecTBay, «paza», «Mcroib30BaHuEe KaTanu3aTopay. [loHsTue o
CKOPOCTH XHMHYECKOW peakuuu. DakToppl, BIAMSAIOLIME HA CKOPOCTh XMUMUYECKUX PEaKLIMi.
Karanuzatops! u katanu3. MTHruOUTOpHI. AHTHOKCHUIAHTHI.

JMemoncTpauun. Pazmmuneie dopmer Tabmuier . M.MenneneeBa. Moaenn aTOMOB 3JIEMEHTOB
1- 3 ro mepuomoB. Monenb CTpoeHHs 3€MHOro Iapa (MonepeyHblii paszpes3). 3aBUCHUMOCTb
CKOPOCTH XMMMYECKOM peaklHH OT MPHUPOJbI PEarupyrolIiuX BelecTB. 3aBUCUMOCTh CKOPOCTH
XMMUYECKOM peakIMud OT KOHIIEHTPALlUU PEArupyrolluX BEMIECTB. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW PEaKIUU OT IUIOMIAJAN CONMPUKOCHOBEHHUS PEArupYyIONINX BEIIECTB («KUTISIIANA
CIOi»). 3aBUCHMOCTh CKOPOCTH XHMHUYECKOH peakmuu OT TeMIepaTyphl pearnpyrommx
BeIIEeCTB. [OMOreHHBII M  TeTepOreHHbIM  Kartanu3bl. @OEpMEHTaTUBHBIM  KaTajaus.
WNurubuposanue.

JlaGopaTtopHble onbIThl. [lonydeHue TuapoKCcHIa IIMHKA W HCCIEIOBAaHUE €ro CBOWCTB.
MopenupoBaHie MOCTPOSHUS IEPUOTUUECKOM TaONUIbl. 3aMelIeHne )KeJIe30M MEAN B pacTBOpE
cynbdara meau (II). 3aBUCHMOCTD CKOPOCTH XUMHUYECKOW PEAKIIUU OT MPUPOJIBI PearupyroIIux
BEILIECTB HA TMpPHUMEpPE B3aUMOACUCTBUS PA3IUYHBIX KHUCJIOT C Pa3IMUYHBIMU METaJJIAMHU.
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3aBUCHUMOCTb CKOPOCTM XMMHYECKON pEaKIMM OT KOHLEHTPALMU pEearupyrolux BEUIECTB Ha
IIPUMEPEB3aAUMOICHCTBHS IUHKA C COIISTHOW KUCJIOTOW Pa3IMYHOM KOHLEHTPALMU. 3aBUCUMOCTD
CKOPOCTH XUMHYECKOM pEaKUUU OT IUIOIAAU COINPUKOCHOBEHUS pPEArupyoIIMX BEIIECTB.
MonenupoBaHue «KHUILLIETO CIOsS». 3aBUCUMOCTb CKOPOCTH XHMMHYECKOM pEakuuu OT
TEMIIEPATypbl PEArupyrolMX BEIIECTB Ha NpuMmepe B3aumozeictBus okcuaa menu (II) c
pacTBOPOM CEPHOM KHMCIIOTHI IIPY PA3JIMYHBIX TeMIleparypax. Pas3iiokeHne nepokcuaa Bonopoaa
C MOMOIIBIO AMOKCHAA Mapranua u katanasel. OOHapyKeHHE KaTana3bl B HEKOTOPBIX MUIIEBBIX
npoaykTax. IHrnOupoBaHue B3auMOIEHCTBHSL COJSTHONM KUCIIOTBI C HUHKOM YPOTPOIIMHOM.
Jluarmoctuueckasi KOHTpOJIbHast paboTa.

Tema 1. Metamibl (14 yacos).

[Tonoxenue MeramnoB B Ilepuoguueckoil cucteMe XxuMuueckux asyemeHToB . U.
MengeneeBa. MeTamnyeckass KpUCTAUIMYECKAS PEIIETKA U METAJUIMYECKAs] XUMUYECKasl CBS3b.
Ob6mue ¢duznueckue cpoiicTBa MeTamioB. CrulaBbl, MX CBONCTBA M 3HAaYeHHE. XHUMHUYECKUE
CBOIWCTBA METAUIOB KaK BOCCTAHOBUTEJIEH, a TakkKe B CBETE€ HX TIOJOXKEHHS B
3JIEKTPOXUMHYECKOM Psily HAMPS)KEHUH METAIIIOB.

Koppo3us meramioB u crmocoObl 00prObI ¢ Hel. Metauiel B mpupojae. O0mue crmoco0sl ux
MOJIyYEHHUSI.

O0masi XapakTepUCTHKA IIEJOYHBIX MeTa/LI0B. Mertamisl B mpupoae. OO6mue
crocobbl ux monydeHus. Crtpoenue atoMoB. lllemounbie MeTamabl — MPOCTHIE BEIIECTBA.
Baxneiimme coelMHEHHS IMEIOYHBIX METANIOB — OKCHJBI, TUIPOKCHABI M COJIU (XJIOPHUIBI,
KapOoHaThl, CyibdaThl, HUTPAThl), WX CBOWCTBA M MPHUMEHEHHE B HAPOJHOM XO3SHCTBE.
Kanuitneie ynoOpeHus.

O0masi xapaktepucTukKa 3jJeMeHTOB ri1aBHod moarpymnsl II rpymmsl. Ctpoenue
aroMoB. IllenouyHO3eMeNbHBIE METaUIbl — IMPOCTHIE BEIIECTBA. Ba)kHeWIne COeauHECHUS
[IETIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJHM (XJIOPUIBI, KapOOHATHI,
HUTPATHI, cyab(datel, hocdaTsl), UX CBOMCTBA U MPUMEHEHNE B HAPOJHOM XO03sIHCTBE.

Amomunuii. CtpoeHue aroma, (¢GU3MYECKHE W XUMHUYECKHE CBOMCTBA MPOCTOTO
BemecTBa. COEMMHEHUS] aTIOMHHHST — OKCHUJ M THUIPOKCHI, UX amMQpOTEpHBIA XapakTep.
Baxwneimue conu amomunus. [IpyuMeHeHne antoMuHus U €ro COEAMHEHUN.

Keneso. Ctpoenne aroma, GU3HMUECKHE M XMMUUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
I'enetnueckue psnel Fe2+ u Fe3+. Baxkneimme conu jxenesa. 3HAUEHHE JKele3a U €ro
COEMHEHUH ISl IPUPOJIbI 1 HAPOJIHOTO XO35KCTBA.

Jemoncrpanun. OOpa3ipl MIETOYHBIX M IIEIOYHO3EMEIbHBIX MeTauioB. OOpasiisl
CIUTaBOB. B3amMojelicTBHE HATpHs, JIUTUSA W Kalblus C BOAOW. B3ammopeicTBue HaTpus U
MarHusi ¢ KuciaopojaoM. B3zanmozeiictBue MetaioB ¢ HeMetauiamu. [lonydenue ruipokcuioB
xenesa (I1) u (III). KauectBennble peakiiuu Ha noHb! Fe2+ u Fe3+.

JlaGopaTopHble onbIThl. B3auMozeiicTBue pacTBOPOB KUCIOT M COJIEW C MeETaJlJIaMHu.
O3HakomiieHHE € pyaaMu kene3a. OKpallMBaHUE IJIAMEHW COJISIMH IIEJTOYHBIX METAaJUIOB.
B3aumopeiictBue kanbius ¢ Boaou. [lomydeHue ruapokcuja KajlbliMsl M HMCCIEJOBAHUE €ro
cBoicTB. [lonmyueHne rugpokcuaa amOMUHUS U HUCCIIEIOBAHUE €ro CBOWMCTB. B3ammoneiicTBre
xKenesza ¢ consiHoi kucnotoi. [lomyuenne ruapokcuaos xenesa (II) u (II1) u uccnenoBanue ux
CBOJCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTA/UIOB U MX COeIMHEeHMH (2 1)

1. ITosryueHune u cBOKCTBA COEAUHEHUI METAJIIOB.

2. Penienune sKCIepUMEHTAIIBHBIX 33]1a4 HA PACIIO3HABAHME U MOJIYYEHHE COCTMHEHUI METaNIOB
Y Ha OCYLIECTBJICHUE LEMOYKU XUMUYECKUX IIPEBPALECHUMN.
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Tema 3. HemeTasinl (24 yaca).

OOmast xapakTepuCTHKa HEMETa/lioB: moioxkeHue B Ilepuonmyeckoil cucreme
xumuueckux  anemeHtoB  J[. W.MenneneeBa,  OCOOCHHOCTHM  CTPOCHHS  aTOMOB,
anekTpooTpunaresbHocTh (D0) Kak Mepa «HeMeTaluIM4HocTU», psaa 0. Kpucraminueckoe
CTPOECHHE HEMETAJUIOB — IPOCTHIX BewecTB. AitoTponusa. @u3nyeckue CBONCTBa HEMETAIIOB.
OTHOCHUTEIBHOCTh OHATUN «METAJI» U «HEMETAJLD.

Bonopona. Ilonoxenne Bogopona B [lepuoandeckoi cucteMe XMuMAYECKUX 3J1€MEHTOB /1.
H. MenneneeBa. CrpoeHune aroma M MoJeKynbl. DPU3NYECKHE U XMMHUYECKHE CBOMCTBA
BOJIOPO/IA, €r0 MOJIYyYEHUE U IPUMEHEHUE.

Boaa. Ctpoenue mosexynbl. Bogopoanas xumuueckas cBs3b. DU3MUYECKHE CBOMCTBA
BOJAbl. AHOMajuHu CBOWCTB BoAbl. ['mapodunbHble W ruapodoOHbIe BellecTBa. XHUMUYECKUE
cBoiictBa Boxbl. KpyroBopor Boawsl B npupone. Bopooumcrka. Aspanus Boabl. bbeiTOBBIE
bunbTpel. MuHepanbHbie BoAbI. JJucTuipoBaHHas BoJa, €€ MoJlyueHue U IPUMEHEHHE.
OO6mas xapaktepuctuka ranoreHoB. Ctpoenue atomoB. [IpocThie BemiecTBa W OCHOBHBIC
COEIMHEHUS TaJoreHOB, WX cBoiicTBa. KpaTkue cBemenus o xiope, 6pome, ¢rope u Hoje.
[IprMeHeHre raJoreHoB U UX COEAMHEHHUI B HAPOJHOM XO351CTBE.

Cepa. CTpoeHue aroma, aJUIOTPOIUsS, CBOMCTBA U MPUMEHEHHE POMOUYECKOW Cepbl.
Oxkcuppl cepsl (IV) u (VI), ux nonyuenue, coiictsa u npumenenue. CepHasi KUCIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM XO03stiicTBe. [Ipon3BOACTBO CEPHOI KUCTOTBHI.

A3zot. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOr0 BellecTBa. AMMMAK, CTPOCHHE,
CBOMCTBA, NoytydyeHue u npumeHeHue. Conu aMMOHMS, UX CBOWCTBA U NpuMeHeHHue. OKCubl
azora (II) u (IV). A3oTtHas KucjoTa, €€ CBOWCTBA M NpUMEHEHHE. HUTpaTel WU HUTPUTHI,
npobiieMa UX CoIepPKaHUS B CEIbCKOXO03IHCTBEHHOM MPOIYKIIMHU. A30THBIE yI0OpEHUS.

®ochop. CtpoeHne aTtoma, aIOTPONHs, CBOMCTBa Oenoro m kpacHoro ¢ocgopa, ux
npuMeHeHne. OcHOBHblE coenuHeHHs: okcua (ocdopa (V) u oprodochopHas Kucnora,
docdater. DochopHbIe YI0OpEHUSI.

Yraepoa. CrpoeHue aroma, ajUIOTPONMs, CBOWCTBA MoOAM(UKALUHN, NpUMEHEHHE.
Oxkcuasl yriepoaa (I1) u (IV), ux cpoiictBa u npumenenne. KapOoHaThl: KalabIUT, CO/IA, MOTAIII,
UX 3HaUY€HUE B IIPUPOJE U KU3HU YEIIOBEKA.

Kpemunii. CtpoeHue aroma, KpUCTAIUIMUECKUNA KPEMHHUI, €ro cBOWCTBAa U MPUMEHEHHUE.
Oxcun xpemuus (IV), ero mpuponansie pazHoBUIHOCTH. CHiMKaThl. 3HAY€HUE COEIMHEHUH
KPEMHHS B )KMBOM M HE)KMBOU ITpupoje. IIoHsaTHE 0 CHIMKAaTHON TPOMBIIUICHHOCTH.

Jemoncrpanuu. OOpas3ibl TrajloreHoB — TNPOCTHIX BeIIeCTB. BsaumoneiicTBue
TaJIOTEHOB C HaTpHUeM, allOMUHHEM. BbITecHeHHe XjopoMm OpoMa WM MOJa U3 PacTBOPOB MX
cosneil. BzaumopencTeue cepbl C MeTaJUIaMH, BOJOPOJAOM M KHUCIOpOAOM. B3ammoneiictBue
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI C Menblo. OOyrimBaHue KOHIIEHTPUPOBAHHOW CEPHOMU
KHUCIIOTOM OpraHMYecKux coequHeHwil. Pa30aBrneHue cepHOW KHCIOTHL. BzaumopeiicTBue
KOHIEHTPUPOBAHHOMN a30THOM KHUCJIOTHI ¢ Melbto. [lormomienue yriem pacTBOPEHHBIX BELIECTB
win ra3oB. BoccTaHoBieHune Meau u3 ee okcuja yrieM. OOpasibl NPUPOAHBIX COCTUHEHUH
xJopa, cepsl, ocdopa, yriepona, kpemHus. OOpasibl BaXHEHIINX JJIs1 HAPOJHOTO XO3siicTBa
cynb(aToB, HUTPATOB, KapOOHATOB, (hocaroB. OOpa3Ikl CTEKIIA, KEPAMHUKH, LIEMEHTA.

JlabopaTopubie omnbiThl. [lomyuenue, coOupaHue U pacHo3HaBaHHE BOAOPOA.
HccnenoBanne MOBEPXHOCTHOTO HATSKEHUS BOJbl. PacTBopeHHe INepMaHraHata Kaiuus WIN
METHOTO Kyropoca B Boje. ['maparamus o6e3BokeHHoro cyibpara menu (II). M3roroBnenue
TUIICOBOrO oTnevaTka. O3HAaKOMJIEHHE C KOJUIEKIMEH OBITOBBIX (UIBTPOB U H3ydEHUE
MHCTPYKLUHU JOMaIIHEero ObIToBOro (unptpa. O3HaAKOMIIEHHE C COCTAaBOM MHHEpPAIbHOU BOJBI.
KavecTBenHass peakuus Ha ramoreHHJI-MoHbL [lomyuenue, cobupaHue U paclo3HaBaHHE
kucioposa. ['openue cepsl Ha Bo3ayxe U kuciopoze. CBorcTBa pa30aBICHHONW CEPHOM KUCITOTHI.
N3yuenne cBoiicTB ammuaka. Pacrio3HaBanue coneid ammonus. CBoiicTBa pa30aBieHHOMN
A30THOM KHUCIOTHI. B3anmoneicTBue KOHUEHTPUPOBAHHOM a30THOM KHCJIOTBI C MEABIO.
Pacno3naBanue ¢gocgatos. ['opeHue yris B Kuciopoze.
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[Tonyyenue, coOupaHue W pacro3HaBaHHME YTJIEKUCIOro rasza. [lomyueHue yroiabHOMH
KHUCIOTBl U u3ydeHue ee cBoiictB. Ilepexon kapOGonata B ruapokapOoHar. Paznoxenue
runpokapOonara Harpus. [lomydyeHne KpeMHEBOW KUCIIOTHI M U3Y4EHHUE €€ CBOMCTB.

Tema 4. IlpakTukym «CBolicTBa coeTHHEeHMIT HeMeTaJLI0B» (3 yaca)
IIpakTnyeckass padora. Peimienne »sKcrnepuMeHTaIbHBIX 3amady 1o TeMme «lloarpymma
raJIOT€HOB.

IIpakTnyeckass padora. PelieHne »>KcrepuMEHTaNbHbIX 3amady nmo TeMme «lloarpymma
KHCIIOpOJIay.
IIpakTuyeckasi padora. [lonyuenue, coOupanue U pacno3HaBaHHUE Ta30B.

Tema 5. KpaTkue cBeieHusi 00 opraHu4eckKux coeannenusx (8 yacon)
Yraesogopoabl. Heoprannueckue M OpraHM4YecKue BELIECTBA. YTJIEBOAOPOAbL. MeTraH, 3TaH,
IIPOIIaH KakK MPENCIbHBIE YIJIEBOJOPOABL. OTWUIEH W AalETUIEH KaK HelpeaeibHble
(HeHachllLleHHbIE) yraeBoaopoabl. ['openue yrieBomoponoB. KadecTBeHHblE peakIMu Ha
HenpeeNbHbIE COCAUHEHN. Peakuins nernjpupoBanusl.

Kucaoponaconep:xamme opraHnyeckue COeAMHEHUsl. OTWIOBBI CIHUPT, €ro IOJIyYEHUE,
IpUMEHEHHE M (pusnonoruueckoe naercTBue. TpexaToMHb cnupT ruuepuH. KauectBeHHast
peakuusi Ha MHOIOATOMHBIE CIHPTBI. YKCYCHas, CTEapUHOBAas M OJEHHOBAas KUCIOTBI —
NPEJCTaBUTENN KiIacca KapOOHOBBIX KUCIOT. JKupbl. Mbuid.

A3oTcoaepxaniue OpraHuyecKne CoeINHeHusl.

AmuHOrpymnmna. AMHUHOKHCIOTEL. AMUHOYKCYCHasi KUCIoTa. benku (mpoTenHsl), nx QyHKIHUN B
KHUBBIX OopraHn3Max. KauecTBeHHbIE peakIy Ha OeNKH.

Lemoncmpayuu. Mopenn MOJIEKyJl MeTaHa, »O3TaHa, NPOINAHA, OHTWIEHA U aleTHICHA.
B3aumoneiictBue sTuieHa ¢ OpoMHOH BOJOW M pacTBOpOM MnepMmaHranara kanus. OOmme
XUMHYECKHE CBOICTBA KUCJIOT Ha IPUMEpPE YKCYCHOM KUCIIOThl. KauecTBeHHas peakius Ha
MHOTOaTOMHBIE CITUPTHI.

Jlabopamopuvie onvimwl. KauecTBEeHHBIEC PEaKIIUK Ha OEIKH.

Tema 6. O6001eHHe 3HAHUI 10 XUMUM 32 KYPC OCHOBHOI IIKOJIbI.
MMoaroroBka k OI'D (11 yacoB)

[Iepnonnueckuit 3akoH u Ilepmoamueckas cucrema Xxumudeckux snemeHtoB [l .
MenpneneeBa. Dusnyeckuii CMBICI IOPAIKOBOIO HOMEpa DJIIEMEHTA, HOMEPOB IIEpUOAa H
rpynnsl. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB 2JIEMEHTOB M MX COEIMHEHUN B NEpUOAAX U
rpynmnax B CBETE€ IMPEACTaBICHUI O CTPOEHHM aTOMOB 3J1eMEHTOB. 3HaueHue [lepuoauueckoro
3aKOHa.

Buabl XMMHUYECKHX CBSI3€M M THIIBI KPUCTAJUIMYECKHUX PEIIeTOK. B3anMocCBs3b cTpoeHus
U CBOMCTB BEILIECTB.

Knaccudukanus XuMU4eCKMX peakuuid MO pPa3IMYHbIM IMPU3HAKaM (YUCIO U COCTaB
pearupyomux 1 o0pa3yroluxcs BEIIeCTB; HATUYMe TPaHUIbl pa3nena ¢a3; TemnoBoi 3¢dexr;
U3MEHEHUE CTEIEHEW OKHUCIEHUS aTOMOB; HCIIOJIb30BAHUE KATAJIW3aTOpa; HAIMPAaBICHHUE
npoTekanus peakiuu). CKOpOCTh XMMHMYECKMX peakuuid W (aKkTophl, BIMSIONIME Ha HeEe.
OO6paTUMOCTh XMMHUYECKHUX PEAKIMHA U CIOCOOBI CMEIIEHUS! XUMUYECKOTO PaBHOBECHSI.

IIpocTeie U cnokHbIe BelecTBa. MeTaisl 1 HeMeTallbl. ['eHeTndeckue psaasl METala,
HEMeTalla M MepexogHoro wertamia. OKcUIbl M TUAPOKCUIBl (OCHOBaHUS, KHUCIOTHI,
amQoTepHbIe THAPOKCUABI), cou. X cocTaB, kilaccuukaus u o0Iue XuMHIECKHE CBOMCTBA B
CBETE TEOPHH DJIEKTPOIUTHUECKON TUCCOLUALIUN.
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3. TemaTrnyeckoe NJIAaHUPOBaHMUe.

8 kuace
Tema KonudecTtBo | B T. 4. KOHTPOJIBHBIC
4acoB MEPOIPUAITHS

Brenenue 6 Texymuit KOHTPOJIb

1.ATOMBI XUMHYECKHX JJICMEHTOB. 12 KoHTposbHBIX paboT -1
Texkynui KOHTpOJIb

2.IIpocThie BemecTBa 9 KoHTposbHBIX paboT -1
Texkynui KOHTpOJIb

3.CoeTMHEHUST XUMHUYECKUX 3JIEMEHTOB 16 KonTtposbHbIX paboT- 1
Texkynui KOHTpOJIb

4. VI3MeHeHusl, MPOUCXOIAIINE C BEIIECTBAMU 16 KontposbabIx padoT-1
Texkymui KOHTPOJIb

5. Ilpaktukym 1 «lIpocreitmne omnepauuu ¢ | 7 [TpakTrueckux pador-7

BEIICCTBOM)

6.PactBopenue. PactBoprl. CBoiicTBa pacTBOpOB | 24 KonTponbubix padbot- 1

JIIEKTPOIUTOB Texynmi KOHTpOJIb

7. [IpakTuxym 2 «CBoiicTBa pacTtBopoB | 3 [TpakTueckux padot -3

DIIEKTPOJIUTOBY

8. UtoroBoe 06001ICHHE. 5 KoHTposibHBIX paboT- 1

PesepBHOe Bpems 4

Ilepeyenb KOHTPOJIBLHBIX MEPONIPUATHIA:

KonrtponsHas padora Ne 1 o Teme: KATOMbI XUMHYECKHX 3JIEMEHTOBY.
Kontponbnas padora Ne2 no teme «IIpocTbie BelecTBa.

Kontponbnas padota Ne 3 o teme «CoeuHEeHHS] XUMHYECKUX 3JI€MEHTOB.
KonTponbnas padota Ne 4 o reme «3MeHeHus1, MPONCXOASIIUE € BeLIeCTBAMM.
Konrtponsnas pabora Ne 5 no reme: «CBoiicTBa paCTBOPOB 3JI€KTPOJIHUTOBY.
KonTponbhas padota Ne 6. Mtorosas koHTposbHast padboTa.

IIpakTyeckue padborTsbI:

[IpakTtuueckas pabora Ne 1. [IpaBuna TeXHUKH O€30MACHOCTH TPH PadOTe B XHUMHUYECKOM
KabuHere.

[IpakTtuueckass pabora Ne 2. Ilpmemsr oOpamenuss ¢ Ja0OpaTOPHBIM OOOpPYAOBAaHHEM U
HarpeBaTebHBIMU MPUOOPAMH.

[Tpaktueckast pabora Ne 3. HaOmioneHus 3a W3MEHEHUSMH, MPOUCXOMASIIMMHU C TOpsIIen
CBEYOH, M UX OIHCAHUE.

[TpakTrueckas padota Ne 4. OuncTka 3arpsI3HEHHON MOBApPEHHOM COH.

[Tpaktuyeckas pabora Ne 5. AHanU3 MOYBBI U BOJIBL.

[TpakTrueckas padota Ne 6. [Ipru3Haku XUMHYECKUX peaKIUi.

[Tpaktuyeckas padora Ne 7. IIpurotoBieHue pacTBopa caxapa M ONpeieiIeHne MacCOBOU J0JIU
€ro B pacTBOpE.

[Tpaktuyeckas padora Ne 8. oHHbIe peakiyu.

[TpakTtuueckass pabora Ne 9. VcimoBus TedeHHS XUMHUYECKHX PEAKIUHMEXIY pacTBOpaMu
AJIEKTPOJIUTOB /10 KOHIIA.

[Tpaktrueckas padorta Ne 10.CBoiicTBa KUCIIOT, OCHOBAaHUN, OKCUIOBHU COJICH
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9 kJacce

Tema KonuuectBo | B T. 4. KOHTpPOJIbHBIE
4acoB MEPOIPUSITUS

1. BBemenue. OOmas xapakTepUCTHKAa XUMHUYECKHUX | 6 KonTtponbHbix pador -1

3JIEMEHTOB M XMMHUYECKUX peakuuil. [leproanueckuii Tekyimuii KOHTPOJIb

3akoH U [lepumonuueckass cucTeMa XHUMHYECKUX
snemenToB .M. MenneneeBa

2. Metamibl 16 KonTtposnbHbIX padoT -1
[TpakTukym Nel. Texymuii KOHTPOJIb
CBolicTBa METAJJIOB U UX COCAMHEHUI [IpakTrueckux pabot-2
(24.)

3. Hemeramnsl 27 KoHTposbHBIX padoT- 1
[TpakTukym Ne 2. Texymui KOHTPOJIb
CaoiicTBa coequHeHUI HeMeTaoB (3 u) [IpakTrueckux pabot-3
4.0praHnyeckue BeIecTBa 8 KoHTtposnbHBIX paboT- 1

Texymuii KOHTPOJIb

5.0000mmeHne 3HaHMM MO XMMHUHU 3a Kypc OcCHOBHOH | 11
mkoJibl. [Tonroroska xk I'HA.

IlepeyeHb KOHTPOJIbHBIX MEPONIPUSITHIA:
KonTponbras padota Ne 1 o reme «MeTanabh».
KoHntpoinbhas padota Ne 2 o teme «HemeTauiby».
Konrponsnas padora Ne3. Mtoroast KOHTpoJibHas paboTa

IIpakTHyeckue padorTsbI:

[Tpaktuueckas padora Ne 1. ITomyuyeHue u cBoiicTBa coeAMHEHUI METAIJIOB.

[TpakTnueckast pabora Ne 2. PemeHue sKcrepuMEHTANbHBIX 3a7ad Ha pacro3HaBaHUE U
MIOJIyYEHUE COCIMHEHUI METAJUIOB U Ha OCYILECTBIICHUE LIETIOYKA XUMUYECKUX IIPEBPALLEHUMN.
[TpakTnueckast padora Ne 3. Pemienue skcnepuMeHTanbHbIX 3amad nmo Teme «lloarpymmna
raJIOr€HOBY.

[TpakTnueckast pabora Ne 4. Pemenue skcnepuMeHTalbHbIX 3afad no Teme «lloarpymmna
KHUCIIOPOJa».

[Ipaktuueckas padota Ne 5. [Tonyuenue, coOupanue U pacrio3HaBaHHUE ra30B
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