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Beenenue

PaGouas mporpamMma mo yueOHOMYy mpenmery «Xumus» (0azoBbiii) paszpaboraHa B
COOTBETCTBUU C HOPMATUBHBIMU aKTaMHU:
- ®denepanpHblil 3akoH 0T 29.12.2012 Ne 273-03 «O06 obpazoBannu B Poccuiickoi
Oenepanuny (€ MOCIEAYIOMUMA U3MEHEHUSIMU );
- @OenepalibHbIl  TOCYIApCTBEHHBIM 00pa3oBaTeiIbHBIA CTAaHAAPT OCHOBHOTO  OOILEro
oOpa3zoBanusi, yrBepkaeHHoro MwunoOpHayku P® ot 17 nexabps 2010 roma Ne 1897 (c
MOCTEAYIOIUMHI U3MEHEHUSIMHU ),
- npuka3z MuHuctepcrBa oopa3zoBanus u Hayku Poccuiickoii @enepanmu ot 31.03.2014 Ne
253 «O06 yrBepkaennn denepaabHOTO NEPeUHs YIeOHUKOB, PEKOMEHIYEMBIX K HCITOJIB30BaHUIO
Opyd  peanu3aliil HMEIOIUX TOCYJapCTBEHHYI0 AaKKPEeIUTAlHI0 00pa3oBaTelIbHBIX MPOTrPAMM
HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOMIET0, CPEJHEro 00Iero oOpa3oBaHUL» (C MOCIEAYIONUMHU
U3MCHEHUSIMH );
- CanuTapHo-3nuaeMHuoNornyeckre npasmia u HopMaTussl CanlluH 2.4.2.2821-10 «CanurtapHo-
SMUAEMHOJIOTHYECKUETPEOOBAHUSKYCIOBUSIMUOPTaHU3AUHO0yYCHUS B
0011e00pa30BaTENbHBIX YUPEKICHUIX», yTBepKAcHHbIE [locTanoBIeHHEM [ TaBHOTO
rocy/1apCcTBEHHOro caHuTapHoro Bpaya P® ot 29.12.2010 Ne 189;
- [IpumepHnasi ocHoBHas oOpa3oBareibHas MPOrpaMMa OCHOBHOrO oOIIero oOpa3oBaHus,
onobpeHa peuieHHueM (enepalbHOTO  y4eOHO-METOJUYECKOrO0 OOBbEOUHEHHs Mo  ollemMy
obpa3zoBanuto (mporokoin 3aceqanus ot 08.04.2015 Ne 1/15, B pex. ot 28.10.2015 1. Ne 3/15);
- [TonoxxeHnne o pabodeil mporpamMme IO Y4eOHBIX IPEIMETOB, KypCOB, pEaU3YIOLIUX
denepanbHble TOCYIapCTBEHHBIE CTaHAAPTHI 001Iero oopazoBanus MbOVY «UymieBuikas cpeaHss
mikosiay ( mpuka3 Ne43/10 ot 02.06.2017 r.);
- OOII OO0 MBOY «YymieBunkasi CpeIHss KO
- VYuebnsplii iian MBOY «HymeBunkas cpeiHss UIKoiay.

Y4eOHO-MeToAUYeCKUI KOMILIEKC

- O.C.I'abpuensn «IIporpamma a1 OCHOBHOM U cpeanelt mkonb» - M.: [Ipoda, 2015 .
- Xumus. 8 kinacc. Yueonuk (aBrop O. C. 'abpuensin).

- Xumus. 8 Kiacc. DJIEKTPOHHOE MYJIbTUMEIUNHOE U3/1aHNUE.

Xumus. 9 knace. YueOnuk (aBtop O. C. 'abpuensin).

Xumus. 9 kiacc. DIEKTPOHHOE MyJIbTUMENUMHOE U3AAHUE.

B nepuonx upe3BblYaHBIX CHUTYallMid, IOTOJHBIX YCIOBHUW, BBEICHUS KapaHTUHHBIX
MeponpusaTHid 1o 3aboneBaeMoctu rpunnoM, OPBU u apyrux uH(eKnuOHHBIX 3a0o0jeBaHUM,
00pa3oBaTeNbHBIA MPOLECC OCYIIECTBISATh C HCHOJIB30BAHUEM JIMCTAHLMOHHBIX TEXHOJIOTHUH,
«OQJEKTPOHHBIX JHEBHUKOBY, COLUAIBHBIX CETe U IpYrux hopM.

1.Ilnanupyembie pe3yJibTATHI OCBOCHUA Y4eOHOI0 IpeaMera.
1.1. J/InyHOCTHBIE pe3yJIbTAaThl 00yYeHHUS
yanIHfICﬂ AOJIKCH: 3HATh U TIOHUMATh: OCHOBHBIC HCTOPUYCCKHUEC CO6I)ITI/I${, CBS3aHHBIC C
pa3sBUTHEM XMMUH U OOIIECTBA; TOCTUKEHUS B 00JIACTH XMMHUU U KYJIbTYpHBIE TPAJAULIUH (B
YaCTHOCTH, HAy4YHbIE TPAIUIMH) CBOEH CTpaHbl; 0OLIEMUPOBbIE JOCTIXKEHUS B 00J1aCTH XUMUH;
OCHOBEI 3J0PpOBOTO o6pasa KHU3HU, ITpaBUJia IIOBCACHUSA B ‘Ip@SBBI‘IafIHBIX CUTyalusX, CBA3aHHBIX
C BO3/ICICTBHEM pa3IMYHBIX BEIIECTB; COLUAIBHYIO 3HAYMMOCTb U COJIepKaHue MpodeccHii,
CBSI3aHHBIX C XMMHEH; OCHOBHBIE IIPaBa M 00A3aHHOCTHU TPaKIaHNWHA (B TOM YHCIIE y4Yalllerocs),
CBSI3aHHBIE C JMYHOCTHBIM, MPO(ECCHOHANBHBIM U KU3HEHHBIM CAMOOIIPE/IEIEHUEM; CIIBITHIBATH!
qYBCTBO T'OPJOCTH 32 POCCUNCKYIO0 XMMHUECKYIO HAYKYy U YBaKEHUE K UICTOPUHM €€ Pa3BUTHS;
YBa)XCHHUE U IPUHATHE AOCTH)KEHUH XMMHUH B MUPE; YBaXEHHUE K OKPYKAIOIIUM (ydalumcs,
YUUTENSIM, POJUTENAM U Ap.) — YMETh CIYLIATh U CIBIIIATH IAPTHEPA, IPU3HABATH IIPABO
KaXJI0T0 Ha COOCTBEHHOE MHEHHUE M IPUHUMATh PEIICHHS C YIETOM MO3UIMI BCEX YYAaCTHUKOB;
CaMOYBa)KCHHE U SMOIIMOHAILHO-TIOJIOKHUTEIBHOE OTHOILIEHHE K cebe;



IPU3HABATh: LIECHHOCTh 3710POBBs (CBOETO U APYIHX JIFOJEH); HEOOXO0IUMOCTh CAMOBBIPaKEHHUS,
camMopeaTn3alni, COIHaIbLHOTO PU3HAHMS;

0CO3HaBaTh: FOTOBHOCTb (MJIM HETOTOBHOCTbB) K CAMOCTOSITENIbHBIM IIOCTYIIKaM M JEHCTBUSAM,
NPUHATHIO OTBETCTBEHHOCTH 3a UX PE3YJIbTAThl; TOTOBHOCTD (MJIM HETOTOBHOCTB) OTKPBITO
BBIP@)KaTh U OTCTAUBAaTh CBOIO MMO3ULMIO U KPUTUYHO OTHOCUTHCS K CBOMM ITOCTYTIKAM;
HPOSIBIIATE: JOOPOKENATENFHOCTD, JOBEPHE U BHUMATEIBHOCTD K JIIOJIIM, TOTOBHOCTD K
COTPYAHUYECTBY U ApYyXkO€, OKa3aHUIO MOMOILHU HY>KJAIOIIUMCS B HEH; yCTONUYMBBIN
[I03HABATEJIbHBII MHTEPEC, MHUIIMATUBY U JIFOOO3HATEIILHOCTh B U3yUYEHUH MUPA BELIECTB U
pEaKLMii; eNIeyCTPEMIIEHHOCTh M HACTOMYMBOCTD B JJOCTHKEHHHU 11€JIeH, TOTOBHOCTD K
NPEOIOJICHHUIO TPYAHOCTEH; yOSKJCHHOCTh B BO3MOXKHOCTH ITO3HAHUS IPUPOJIHI,
HEO0XOIMMOCTH Pa3yMHOI'0 UCHOJIb30BAHUS JOCTHKEHUH HAYKU M TEXHOJIOTUH JUIsl pa3BUTHS
o0I11eCTBA;

YMETh: YCTAaHABIUBATH CBA3b MEXKY LIEJIbI0 U3YUYEHUSI XUMHUH U TEM, JJIsl 4ero OHa
OCYIIIECTBIISIETCS (MOTUBAMHU); BBIIIOJIHATH IPOrHOCTUYECKYIO CAMOOLIEHKY, PErYJIUPYIOIIYIO
AKTUBHOCTH JITYHOCTH HA ATAIle €€ BKIIOYCHHUS B HOBBII BUJ IEATEILHOCTH, CBSI3aHH BIii C
HAYaJIOM M3YYEHHUSI HOBOTO YU4E€OHOTO MpeMeTa — XHUMHUU; BBITOIHATH KOPPUTUPYIOIIYIO
CaMOOLIEHKY, 3aKJIFOYAIOIYIOCS B KOHTPOJIE 33 IPOLIECCOM U3YUEHMSI XUMUHU U BHECEHUU
HEOOXOUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TANaM U CIIOCO0aM M3Y4YEeHHUsSI Kypca XUMUHU;
CTPOUTH )KU3HEHHBIE U MPO(ECCHOHATFHBIE TUIAHBI C YY€TOM KOHKPETHBIX COIIMAIBHO-
UCTOPUYECKUX, TOJTUTHUECKUX U SKOHOMUUYECKUX YCIIOBUI; OCO3HABATh COOCTBEHHBIE LIEHHOCTH
¥ UX COOTBETCTBUE MPHHUMAECMBIM B KH3HU PEIICHUSIM; BECTH JTUAJIOT HA OCHOBE
PaBHOIIPABHBIX OTHOLICHUN M B3aMMHOTO YBa)KEHUS; BBIJICISATH HDABCTBEHHBIN aCTIEKT
MIOBEJICHHUS U COOTHOCUTH IMOCTYIKH (CBOM U IPYTHX JIFOJICH) M COOBITUS C IPUHITHIMA
ATHYECKIMH HOPMaMH; B TIpEieiaX CBOUX BO3ZMOXKHOCTEH MPOTUBOICHCTBOBATH JEHCTBUSAM H
BIIUSIHUSIM, NIPEACTABIISIONIUM YIPO3Y KU3HH, 3/10pPOBbIO U O€30M1aCHOCTH JIMYHOCTH U
oOuiecTna.

1.2. MeTtanpeaMeTHbI€e pe3yJabTaThl: 1) UCIIOJIb30BAHUE YMEHHI U HABBIKOB PA3JIMYHBIX BUIOB
MO3HABATEJILHON 1€ATENbHOCTH, IPUMEHEHHE OCHOBHBIX METO/I0B IO3HAHUS (CUCTEMHO-
MH(OPMAaLIMOHHBIN aHaJIN3, MOJIEIUPOBAHUE) ISl U3YUEHMSI PA3JIMYHBIX CTOPOH OKPYXKaroLIeH
NENCTBUTENBHOCTH; 2) UCIIOJIb30BAHUE OCHOBHBIX UHTEIJIEKTYaIbHBIX ONEpAIIUii:
dbopMyIUpOBaHHE TUIIOTE3, aHATU3 U CUHTE3, CPAaBHEHHE, 0000IIeHIE, CHCTEMaTH3allus,
BBISIBIICHHE TPUYMHHO-CJICICTBEHHBIX CBSI3€H, OMCK aHAJIOTOB; 3) YMEHHE TeHEPUPOBATh UICH U
OTpeeNATh CPECTBA, HEOOXOAUMBIE /IJISl MX peanu3auuu; 4) yMeHHne onpeAessaTh UeNH U 3aa4u
NeSITeIbHOCTH, BEIOUPATh CPENICTBA PEATU3AIMH LIEJIA U IPUMEHSATH X Ha MPAKTUKE; 5)
UCTIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB IS TIOTyYEHHSI XUMHUECKOW HHPOPMALIUH.
1.3.IIpeameTHbIC pe3yabTaThI:

BbinyCKHUK Hay4YuTCH:

. XapaKTepru30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOICHUE, N3MEPEHHE, IKCIICPUMEHT;

L4 OIIMCHIBATh CBOMCTBA TBCPABIX, ’KUJIKUX, T33006p3.3HBIX BC€IICCTB, BBIACIIAA
HX CYHICCTBCHHBIC IIPU3HAKU;
L4 PACKpPBIBATE CMBICIT OCHOBHBIX XUMHUYCCKUX MMOHATHUH «aATOM», «KMOJICKYJIa»,

«XUMHAYECKUH OJIEMEHT», «IIPOCTOC BEIIECCTBO», «CJIOKHOC BCIICCTBOY,
«BAJICHTHOCTb», «XUMHUUYCCKaAA pCaKIHA», UCITOJIB3Ys 3HAKOBYIO CUCTEMY XHUMUHU,

o PacKpBIBaTh CMBICII 3aKOHOB COXPaHEHUsI MAaCChl BELIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIAPHON TEOPHUH;

o pa3nuyaTh XMMHYECKHE U PU3NYECKUE SIBICHUS,

. Ha3bIBaThb XUMUYECKHUE DJIEMEHTHI;

. OIIpEeJIeNIATh COCTAB BEUIECTB MO UX (hopmyram;

. ONPEIEATh BaJICHTHOCTh ATOMA JJIEMEHTA B COCIMHEHHUSX;

o OIPEIENATh TUIl XMMUYECKUX PEaKIIUil;

® Ha3bIBATh IPU3HAKU U YCIIOBUSA NPOTECKAHUA XUMHUYCCKUX peaKuHﬁ;



BBIABJIATH ITPU3HAKU, CBUACTCIILCTBYIOIIHUEC O NPOTCKAHNN XUMHYECKOM pCaKkuuu mnmpu

BBINTOJTHEHHUHN XUMHWYCCKOI'O OIIbITA,

COCTaBIIATH (POPMYIIBI OMHAPHBIX COCIMHEHHN;

COCTaBJIATh YPaBHCHUSI XUMHUYECKHUX PEAKLIHIA;

co0oaaTh mpaBuia 6e30macHol paboThl IPU MPOBEICHUH OTIBITOB;
MOJIB30BaThCs 1a00PATOPHBIM 00OPYIOBAHUEM U TIOCYAOH;

BBIYHCIISITH OTHOCHTEIILHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEILICCTB;
BBIYHCIISITH MACCOBYIO JIOJIF0O XMMUYECKOTO 3JIEMEHTa 110 (popMyIie COeTMHECHNUS;

BBIYUCJIATH KOJINYCCTBO, 00BeM WU MacCy B€HIECTBA 110 KOJIMYECTBY, O6’beMy,

MacCe€ p€arcHTOB HUJIM IIPOAYKTOB PCAKIIUU;

XapaKTCPU30BaTh (1)I/ISI/II-ICCKI/IG 1 XUMHYECKHE CBOMCTBA IMMPOCTBHIX BEIICCTB: KUCJIOPOda U

BOJIOPO/IA;

[0JIy4aTh, COOMpaTh KUCIOPOA U BOJOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BELIECTBA: KUCIOPO/, BOJOPO;
pacKpbIBaTh CMBICI 3aKOHa ABOTafIpo;

PacKpbIBaTh CMbICII HOHATUH «TEII0OBOM 3 (eKT peakum», «MOJISIPHbINA 00beM»;
XapaKkTepu30BaTh (PU3NYECKUE U XUMHUECKUE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICII OHATHUS «PACTBOP;

BBIUUCIIATH MACCOBYIO JI0JIF0 PACTBOPEHHOTO BEIIECTBA B pACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBATh COEAMHEHUS U3YUYEHHBIX KJIaCCOB HEOPTaHUYECKUX BELIECTB;

XapaKTCPU30BaATh (I)I/ISI/I‘ICCKI/IG 1 XMMHYECKHE CBOMCTBA OCHOBHBIX

KJIACCOB HEOPTaHWYECKUX BEIECTB: OKCHJIOB, KHCIIOT, OCHOBAaHUM, COJICH;

ONPEIEIATh NPUHAMIECKHOCTh BELIECTB K OIIPENEICHHOMY KJIACCY COEAMHEHUM;
COCTaBJISITH (POPMYITBI HEOPTAHUUYECKUX COCAMHEHUI N3YUEHHBIX KJIACCOB;

IMPOBOAWTE OIBITHI, MOATBECPIKAAOINEC XUMUYCCKHEC CBOMCTBA HN3YUYCHHBIX KJIAaCCOB

HCOPTaHNYCCKUX BCIICCTB,

pacrio3HaBaTb, ONBITHBIM ITYTEM, PAaCTBOPHLI KUCJIOT U IIIGJ'IO‘IGI\/'I 1O UBMCHCHHIO

OKpaCKu MHAUKATOPA,

XapakTEpPU30BaTh B3aUMOCBS3b MEXKY KIaCCaMU HEOPTaHUYECKUX COECIUHEHUM;
packpsiBaTh cMbici [Ieprnoanueckoro 3akona .M. Menzaeneesa;

OOBSICHATH (PU3MUYECKHUI CMBICII aTOMHOTO (IIOPSIIKOBOT0) HOMEPA XUMHUYECKOTO

9JICMCHTA, HOMCPOB I'PYIIIIbLI U IIE€pHUOaa B HepHOI[H‘{eCKOﬁ CHUCTEMC I[I/I MeHﬂeﬂeeBa;

OOBACHATH 3aKOHOMCPHOCTU U3MCHCHUA CTPOCHHUA aTOMOB, CBOMCTB 2JICMEHTOB

B IIpeeIax MajbIX NEPUOIOB U TJIABHBIX MOATPYIIIL;

XapaKTCPU30BaTh XUMHUYCCKUC DJICMCHTDBI (OT BOOOpPOda OO KaJ'IBI_II/I}I) Ha OCHOBEC HUX

ITOJIOKCHHUA B HCpI/IOI[I/I‘-ICCKOI\/'I CUCTEMC I[I/I MenpeneeBa u 0coOeHHOCTEH CTPOCHUA UX aTOMOB,

COCTaBJIATH CXEMBI CTPOCHUSI aTOMOB MEPBBIX 20 3IEMEHTOB NEPUOIUIECKON

cuctemsl /.M. Mennaeneena;

PaCKpBIBaTH CMBICII MMOHATUM: «XUMHUYECKast CBA3b», <QJICKTPOOTPULIATCIBHOCTEY,

XapaKTepU30BaTh 3aBUCUMOCTD (DU3MUECKUX CBOMCTB BEUIECTB OT

TUIA KPUCTAJUIMYECKON PEIIeTKH;

OIPECACIIATh BUI XHUMHYECKOU CBSI3HU B HCOPraHNYCCKUX COCANHCHUAX

1/1306pa>1<aTL CXCMbI CTPOCHUSA MOJICKYJI BCIICCTB, O6p3_30BaHHLIX Pa3HbIMU BUAaAMU

XUMHUYECKHUX CBI3CH;



® PaCKpbIBaTH CMBICII MMOHSTHM «HUOH», KKATHOH», KAHUOH», «3JICKTPOJIUTEI»,
CHEIJICKTPOJIUTBI», <IJICKTPOJIUTUYCCKASA AUCCOLUANA», KOKHCINUTCIIb», «CTCIICHDb
OKHCIICHUA» «BOCCTAHOBHUTCIIb)), KOKHCICHUEC», «BOCCTAHOBJICHUC),

° OIIPE/ICIIATh CTCIICHb OKUCIICHHUS aTOMa 3JICMEHTA B COCIMHCHUM;
L] paCKpBIBaTB CMBICJI TeOpI/II/I SHGKTpOHHTquCKOﬁ Jucconuanuu,

° COCTaBJISITh YPAaBHEHUS JIEKTPOTUTHUCCKON TUCCOIMAIIMH KUCIIOT, IEIOYeH, COMeH;

° OOBSACHATH CYIIIHOCTH HPOIECCa AMEKTPOIUTHYCCKON TUCCOMAIIMN U PeaKIUid HOHHOTO
obMeHa;

L] COCTaBJIATH ITOJIHBIC U COKpaH_[eHHLIC HNOHHBIC ypaBHeHI/ISI peaKL{I/II/I 06M€Ha;

° OTIpeCIIATh BO3MOXKHOCTD IMPOTEKAHHS PEaKIIMii HOHHOTO OOMCHa,

° MPOBOJUTDH PEAKLUH, IOATBEPKIAIOIINE KAUECTBEHHBIN COCTaB Pa3JIMYHbIX BELIECTB;

° OIpeeIIATh OKUCIIUTENb U BOCCTAHOBUTEIIb,

L] COCTaBJISATH ypaBHeHI/Ifl OKHUCIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ;

L] Ha3bIBATh Q)aKTOpLI, BIIMAKOIIINEC HA CKOpOCTI) XHMH‘IGCKOﬁ peaKHI/II/I;

L] KJIaCCI/I(l)I/IIlI/IpOBaTI) XUMHUYCCKHUC peaKLII/II/I 110 paSJH/I‘-IHI)IM HpI/I3HaKaM;

o XapaKTCPHU30BaATb B3aUMOCBA3b MCKAY COCTABOM, CTPOCHHUEM U CBOHMCTBaMHU HEMETAJJIOB,

° MIPOBOJIUTH OTIBITHI 110 TIOJYYCHUIO, COOUPAHUIO U U3YYCHUIO XUMUYECKUX

CBOWCTB Ta3000pa3HbIX BEIIECTB: YIICKUCIIOTO ra3a, aMMHaKa;

° pacro3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIC BENIECTBA: YIIICKUCIIBII ra3 1 aMMHaK;

° XapaKTepU30BaTh B3aMMOCBSI3b MEXJIy COCTaBOM, CTPOCHHEM M CBOMCTBaMU METAJLIOB;
° Ha3bIBaTh OPTaHUYECKUE BEIIECTBA 10 UX (popMyJie: MeTaH, dTaH, dTUJIICH, METaHOJI,

9TAHOJI, TJIUIIEPUH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHAsI KUCITOTa, CTEAPHHOBAS KMCIIOTa, OJICHHOBAS
KMCJIOTA, TIIFOKO03a;

° OIICHUBATh BIIMSIHUE XUMHUUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpe/ibl HA OPraHu3M
YEJIOBEKA,

° IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM JKU3HU

. ONpeIeNsiTh BO3MOXHOCTD MPOTEKAHUS PEaKLUi HEKOTOPBIX NpPeCTaBUTENEH

OpPraHn4eCKux BEUIECTB C KUCJIOPOAOM, BOJOPOAOM, METAJUIaMH, OCHOBAHUSIMHU, I'aJIOTCHAMU.
BhinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYNTHCH:

L BBIJIBUT'AaTh U ITPOBEPATH SKCIICPUMCHTAJIBHO THITIOTE36I O XUMHUYCCKUX CBOMCTBAxX
BEIIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, X CIOCOOHOCTH BCTYMATh B XMMUYECKUE PEAKIINH, O
XapakTEpEC U MPOAYKTaX PA3IUUYHBIX XUMHUYCCKUX peaKHHﬁ;

o XapaKTEpHU30BaTh BCUICCTBA 11O COCTAaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb
IMPUYIUHHO-CJICACTBECHHBIC CBA3U MCKAY NAHHBIMH XapaKTCPUCTUKAMH BCUICCTBA,

o COCTAaBJIATH MOJICKYJIAPHBIC U IMOJHBIC NOHHBIC YPABHCHHUS 110 COKpPAICHHBIM
HOHHBIM YPaBHCHHAM;

o MNPOTHO3UPOBATH CHOCOOHOCTD BCUICCTBA NPOABJIATb OKHCIUTCIIbHBIC UJIN
BOCCTaHOBHTEJILHBIC CBOIICTBA C YUCTOM CTEIEHEH OKUCIICHUS 9JICMCHTOB, BXOJAIIIMX B €0 COCTAaB,
. COCTaBJISITh YPABHEHHMSI PEAKI[M, COOTBETCTBYIOIIMX MTOCJIEI0BATEIbHOCTH
MpEBpAIlCHUI] HEOPraHUYECKUX BEIIECTB PA3TMYHbBIX KIACCOB;

L BBIJIBUT'aThb U MTPOBEPATH SKCIICPUMCHTAJIBHO THITOTE3BI O PE3YyJIbTaTax

BO3JICHCTBUS Pa3UYHBIX (DPAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKON PeaKIlny;

° HUCITIOJB30BAThH HpI/I06peTCHHI>Ie SHAHUA JJId SKOJIOTUYCCKU I'PaMOTHOI'O MTOBCACHU B
OKpYXKarolleH cpee;



. UCIOJIb30BATh MPUOOPETEHHBIE KIIIOYEBbIC KOMIIETEHIIUH MIPH BBITIOJIHEHUH NTPOEKTOB U
y4eOHO-UCCIIEIOBATENBCKUX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CIOCOOOB MOJIyUEHHS U
pacro3HaBaHMs BEUIECTB;

L4 00BEKTUBHO OLCHHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX U XUMHUUYCCKHUX IIPOLECCAX;

o KPUTHYECKH OTHOCHTBHCS K TICEBIOHAYYHON MH(POPMALINHU, HEA0OPOCOBECTHOM peKiiame
B CpEICTBAaX MAacCOBOM MH(pOpMAIHH;

° OCO3HABAaTh 3HAYCHUEC TCOPETUICCKUX 3HAHWUH 110 XUMHHU JJIA
HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

o CO3/1aBaTh MOJIEJIM U CXEMBbI JIJIs peIlIeHHs yUeOHbIX U MI03HABATEIbHBIX 3aa4;
MOHUMATh HEOOXOAUMOCTh COOJIOJICHUS PEANUCAHIH, TIPEASIaraéMbIX B HHCTPYKIUAX 110
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOW XMUMHUU H JIP.

2. Coep:xaHue NporpaMmbl yueOHOro npeamera « XUMHSD)
8 kiacc (70 yacoB, 2 yaca B HeJ1eJI10)
BBenenue (54)

[Tpeamer xuMuu. MeTo/Ipl TO3HAHUS B XUMHU: HAOIIOIEHUE, SKCIIEPUMEHT, MO/ICTTHPOBAHNE.
HcTouHnku XUMHU4ecKoil nHpopMalyy, ee NojJydeHne, aHaluu3 U IpeCcTaBIeHNe ero pe3yibTaToB.
[ToHsATHE O XUMHYECKOM AJIEMEHTE U (OPMax €ro CyIIeCTBOBAHHS: CBOOOIHBIX aTOMax, MPOCTHIX U
CJIOKHBIX BemlecTBax. [IpeBpaienus BemecTs. OTIMYMe XUMUYECKUX PEAKIUi 0T (PU3NIECKUX
ABJIeHUM. Poib XMMUU B )KM3HU yenoBeKa. XeMopuius u
xemo¢oOusi. Kparkue cBeneHHSs €3 HWCTOPHM BO3HMKHOBEHHMS M DPa3BUTUS XUMHH. Poub
OTEUYECTBEHHBIX YYEHBIX B CTAHOBJICHUM XUMHUYECKOW Hayku — paboTsl M. B. JlomonocoBa, A. M.
byrneposa, JI. . MenneneeBa. Xumuueckas CHUMBOJIMKA. 3HAKA XWMHUUYECKHX DJIEMEHTOB W
IPOUCXOXKACHUE MX Ha3BaHUU. Xumudeckue ¢Gopmynbl. HWHaekcel U KO3((PUIKMEHTHI.
OtHocuTenbHBIE aTOMHAsg M MOJEKyJsipHass Macchl. IIpoBeneHue pacyeToB MaccoBOM J10JIU
XUMHYECKOIO JJIEMEHTa B BelllecTBE Ha ocHoBe ero ¢Gopmynsl. Ilepuonnueckas cucrema
xummuueckux snemenToB Jl. Y. Menzeneesa, ee CTpyKTypa: Majible U OOJIbIINE NEPUOAbI, TPYIIIBI U
noarpynnsl. [lepuoguyeckas cuctema Kak CHOpaBOYHOE MOcoOME ISl MOJIYYEHHs CBEACHUH O
XUMUYeCKHX aneMeHTax. [Ipaktuueckas padora Nel «IIpaBuiia TexHUKH 0€30MMaCHOCTH TP paboTe
B xuMuueckoM kabunere. [IpuemMbl oOpaiieHus ¢ 1a00paTopHBIM 000PYIOBAHUEM U
HarpeBarelbHbIMU pubopaMu» demoncTpanuu. 1. Mozgenu (mapoctepxHeBble u CTroapra -
bpurneba) pa3nuyHbIX OIPOCTHIX U
CIOXHBIX BemlecTB. 2. Komtekius crekasHHOW Xxumudeckor nocyasl. 3. Komiekius MatepuanoB u
U3JIeNMA U3 HUX Ha OCHOBE aloMHuHMA. 4. B3auMmozelicTBue Mpamopa ¢ KACIOTOM M MOMYTHEHHE
WU3BECTKOBOW BOJBI.

JlabopaTopubie omnbiThl. 1. CpaBHEHHE CBONCTB TBEPAbIX KPHUCTAUIMYECKUX BEIIECTB H
pactBopoB. 2. CpaBHEHHME CKOPOCTM HCHAapeHHUs BOJbI, OJEKOJOHA W JTHJIOBOTO CIHUpTa C
(GMIBTPOBANBHOM Oymaru.

Tema 1. AToMBbI XUMHYECKHUX 3J1eMeHTOB (94)

ATOMBI Kak (hopMa CyIIeCTBOBAHUS XUMUYECKUX J1eMEHTOB. OCHOBHBIE CBEJICHHS O
CTpPOCHHMH aTOMOB. Jl0Ka3aTeabCTBa CI0KHOCTH CTpoeHus atoMoB. OneiTel Pesepdopra.
[TnanerapHast Mmozenb cTpoeHus: atroMa. CocTaB aTOMHBIX sI/Iep: MPOTOHBI, HEHTPOHBI.
OTtHocuTenbHast aTOMHast Macca. B3auMocCBs3b MOHATUH «IIPOTOHY, «HEUTPOH», «OTHOCHUTEIbHAS
aTOMHasl Macca.

W3MmeHeHne yuclia MPOTOHOB B sijpe aToMa — 0Opa30BaHME HOBBIX XHMHUYECKUX DJIEMEHTOB.
W3meHeHne uymcna HEHUTPOHOB B sjpe aroma — oOpa3oBaHue u3oTonoB. CoBpeMeHHOE
OINpECIICHUE TOHATUS «XMUMHYECKUN 3JeMEHT». M30TOonbl Kak pa3sHOBUAHOCTH aTOMOB OJIHOTO
XUMHYECKOIO AJIEMEHTA.

OnexTpoHbl. CTpOEHHE 3IEKTPOHHBIX YPOBHEM aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MAJIbIX NEPUOOB.
ITonsiTve 0 3aBEpLLIEHHOM JIEKTPOHHOM ypoBHeE. [leproauueckas cucreMa XMMUUYECKUX 3JIEMEHTOB



J1. 1. MenneneeBa u CTpOCHHE aTOMOB — (DU3WUYECKUNA CMBICT IMOPSIKOBOTO HOMEpPA JIEMEHTA,
HOMEpa IrpyIIbl, HOMEPA MEpUoAA.

W3meHeHne yncia 37eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO 3JIEMEHTA
— o00pa3oBaHUE MOJIOKUTEIBHBIX M OTPULIATEIbHBIX HOHOB. VOHBI, 00pa3oBaHHBIE aTOMaMH
METaJUIOB U HEMETAJIOB. [IpuuMHBI M3MEHEHUs METAUIMYECKUX M HEMETAINIMYECKHUX CBOMCTB B
nepuoaax u rpymmax. OOpazoBanue OMHApHBIX coenuHeHHM. [loHsATHE 00 MOHHON CBS3H. CXEMBI
o0Opa3oBaHMsl HOHHOMW CBs3U. B3anmojeiicTBie aTOMOB 3JIEMEHTOB - HEMETAIIJIOB MEXAY cO00H —
o0Opa3oBaHHe JBYXaTOMHBIX MOJIEKYJ NMPOCThIX BemlecTB. KoBaneHTHasi HemoysspHas XUMUYecKas
CBSI3b. DIIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumMoneiicTBie aTOMOB HEMETAIOB MEXAYy co0oi — oOpa3oBaHMe OMHAPHBIX COEIWHEHHN
HEMETAJJIOB. DJIEKTpOOTpULaTebHOCTh. KoBanieHTHas mossipHas cBsi3b. [IoHATHE O BaJEHTHOCTH
KaK CBOMCTBE aTOMOB OOpa30BbIBaTh KOBAJICHTHBbIE XMMUYeckue cBszu. CocraBienue (Hopmyi
OMHApHBIX COEIMHEHUHN MO BaJeHTHOCTH. HaxokneHue BaJeHTHOCTH 1o ¢opMyse OUHAPHOTO
coequHeHUs. B3aumojeiicTBUE aTOMOB METAIOB MEXAy co00i 00pa3oBaHHE METAUTHUECKHUX
KkpuctayioB. [loHaTHE 0 METAININYECKON CBSI3U.

JdemoncTpanuu. Mojenu aTOMOB XUMHUYECKHUX 31€MEHTOB. [leproanyeckas cucreMa XUMHUYECKUX
anemenToB /. 1. MenneneeBa (pa3nudnbie GOpMBI).

JlaGopaTopHble onbIThl. 3. MoenupoBaHue NPUHIUIA JSHCTBUS CKAHUPYIOLIEr0 MUKpOcKona. 4.
W3rotoBnenne Mmojeneid MoyeKya OWHApHBIX coenuHeHuil. 5. M3roroBineHue Mojenu,
WJUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOU CBS3H.

Tema 2. IIpocthie BemecTBa (6 1)

[Tonoxxenne MeTaiuioB U HeMETaUI0B B [lepronueckoit cucteMe XumMuyeckux 3yemeHToB /1. U.
MenneneeBa. Baxknelime mpocThie BEMIECTBA — METAIUIbI (KEJIe30, aTFOMUHUMI, KalIbI[Ui, Mar _
HUH, HaTpuil, kanuit). O6mue Gusnueckue CBOicTBa MeTaioB. BaxkHeliue mpocThie BemecTa -
HEMeTaIlJIbl, 00pa30BaHHbBIE ATOMaMU KUCIOPOJa, BOJOPO/Ia, a30Ta, cepsl, hocdopa, yriepoa.
Moutekynbl IPOCTBIX BEIIECTB - HEMETAJNIOB — BOJIOPO/A, KUCIOPO/Ia, a30Ta, TaJOTEHOB.
OTtHocuTenbHas MoJIeKysipHas Macca. CIocCOOHOCTh aTOMOB XHMHUYECKUX JIEMEHTOB K
00pa30BaHUI0 HECKOJIBKHUX MPOCTHIX BEIIECTB — AJIOTPOMHsL. AJUIOTPOIHBIE MOIU(DUKAIIUN
Kuciaopoaa, pochopa, onosa. Mertauinyeckue 1 HeMETaJUIMYECKHE CBOMCTBA MPOCTHIX BEILIECTB.
OTHOCUTENBHOCTD 3TOTO TOHATHS. Yncno ABoraapo. Konumdecto BemectBa. Monb. MonsipHast
Macca. MosspHblii 00beM ra3000pa3HbIX BelecTB. KpaTHble eMHUIBI M3MEPEHUS KOJTUYECTBA
BEILIECTBA — MHJLJIUMOJIb U KUJIOMOJIb, MUJUIMMOJISIPHAS. M KUJIOMOJISIPHAs: MacChl BEIIECTBA,
MUJUTAMOJISIPHBINA U KAJIOMOJIIPHBINA 00BEeMBI Ta3000pa3HBIX BEIIECTB. PacueTsl ¢ MCMOIB30BaHUEM
MOHATUH «KOJMYECTBO BELIECTBA», «MOJIIPHAS Macca, «MOJIAPHBIA 00bEM I'a30B», «UHUCIIO
ABorazpo».

Jemoncrpanuu. Ilomyyenue o3ona. OOpasupl 6enoro u ceporo 0j0Ba, O€lIOro M KpacHOTOo
dbochopa. HexoTopsie MeTaTbl M HEMETAIUIBI C KOJTMYECTBOM BemiecTBa 1 MoJib. MosipHBIH 00beM
ra3000pa3HbIX BEIIECTB.

JlabopaTopHbie onbIThI. 6. O3HAKOMIJICHHE C KOJUIEKITUEH MeTauioB. 7. O3HaKOMJICHHE C
KOJUIEKIINEW HEMETAIIIOB.

Tema 3. CoenuHeHUs] XHMHUYECKHUX 3J1eMeHTOB (16 u)

Crenenp okucienus. CpaBHEHHE CTENIEHU OKUCIEHMSI U BaJIEHTHOCTH. OIpesiesIeHre CTENEHN
OKUCJICHHUS AJIEMEHTOB B OMHApHBIX coenuHeHusx. CoctaBienue Gopmysn OMHAPHBIX COSTMHEHUH,
o0mImii croco0 ux Ha3BaHWii. bUuHapHBIE COSMHEHHS METANIOB M HEMETAJIIOB: OKCHUJIBI, XJIOPUBI,
cynbduast u np. Cocrarnenue ux Gopmyi. buHapHble COeTMHEHHS] HEMETANIOB: OKCH/IBI, TIETY4He
BOZIOPOJHBIE COEIMHEHMS, UX COCTaB U Ha3BaHus. [IpeacraBuTeny OKCHI0B: BOJA, YIVIEKUCIIBIN ras,
HeraueHas u3BecTh. [IpencraBureny 1eTyunx BOJOPOAHBIX COEIUHEHUN: XJIOPOBOIOPOA U

amMmuak. OCHOBaHMS, UX COCTaB U Ha3BaHUSI.

PactBopuMocTs ocHOBanu# B Boze. [IpeacraBureny menodei: TuIpoOKCUbI HATPUs, Kalus U
Kanbius. [loHaTre 00 MHANKATOpaX M Ka4eCTBEHHBIX peakiusaX. KUCIOThI, MX COCTaB U HA3BAHMUS.
Knaccudukanms xkucior. [IpeacraButenu KUciaoT: cepHasi, ColisiHasl, a3oTHas. [loHaTre o mkane
kucnotHocTH (mkana pH). M3menenue okpacku naaukatopoB. Coiu Kak MPOU3BOJHBIE KUCIIOT U
OCHOBAaHMH, UX COCTaB U Ha3BaHUsA. PacTBopuMOCTS coseil B Boze. [IpencraBurenu cosen: Xinopum



HaTpusi, KapOoHaT u d¢ocdar Kampiusia. AMoOpdHBIE H KPHUCTALIMYECKHE  BEIICCTBA.
MeKMONEKyIIIpHbIE B3aUMOACUCTBUSA. THUIIBI KPUCTAIUIMYECKUX

peneToK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAIUIMYECKUX peIIETOK. YnCThIe BelecTBa
u cMmecu. [Tpumepsl KuAKUX, TBEPAbIX U Ia3000pa3HbIX cMecel. CBOMCTBA YUCTBIX BEILIECTB U
cmeceil. Mx cocrtaB. MaccoBas u oObeMHas J0JIM KOMIIOHEHTa cMecH. Pacuersl, CBsA3aHHbBIE C
UCTIOJIb30BaHUEM TOHATHS «1onsi». llpaktuueckas pabota No2 «AHaIM3 MOYBBI M BOJIBD».
[Tpaktnueckas padora No3 «I[Ipu3HaKM XUMHUYECKUX PEAKIIHIN

HMemoncrpamuun. OOpasibl OKCHIIOB, KUCJIOT, OCHOBaHHMN U cojied. MoJenu KpHCTaNIMYeCKUuX
peIIeTOK XJIOpHAa HATpHs, anMasa, okcuaa yriepoga (IV). KucinoTHo - menoyHsle HHAUKATOPSI,
U3MEHEHUE HX OKPAaCKM B PA3IMYHBIX Cpelax. YHUBEPCAJIbHBI HMHIUKATOD U U3MEHEHUE €ro
OKpacKH B pa3yinuHbIX cpenax. [kama pH.

JlabopaTopubie ombIThbl. 8. O3HaKOMIIEHHE C KOJUIEKIMEW OKCUAOB. 9. O3HaKOMIIEHHE CO
cBoiicTBamu ammuaka. 10. KadecTtBeHHas peakuusi Ha yriekucislid ra3. 11. Onpenenenue pH
pacTBOPOB KHUCIOTHI, IIenoud U BoAbl. 12. Omnpenenenue pH ITMMOHHOTO U SIGIOYHOTO COKOB Ha
cpese wio110B. 13. O3HakomiieHue ¢ KoJieKuen coneil. 14. O3nakomiieHHue ¢ KOJUIEKIIMEN BEIECTB
C Pa3HBIM TUIIOM KPHUCTAJUIMYECKON pemeTKH. M3roToBaeHne Moiened KpucTaJInyeCKUX peIIeToK.
15. O3HakomiieHHE ¢ 00pa310M TOPHON OPOJIBI.

Tema 4. U3meHeHus1, mpoucxoasmue ¢ Bemecrsamvu (12 q)

[TonsiTve sBIEHUH, CBA3AHHBIX C M3MEHEHUSIMH, MPOUCXOASIIMMHU C BEUIECTBOM. SIBIEHUS,
CBSI3aHHBIE C U3MEHEHHEM KPUCTAINIMYECKOIO0 CTPOCHUS BELIECTBA IIPU MOCTOSIHHOM €0 COCTaBe,
— (usnueckue sBreHus. DPusznveckue SBICHUS B XUMHU: IJUCTHIULAIMS, KPUCTAJUIM3AINS,
BBIITAPUBAHNE U BO3TOHKA BEIIECTB, (PHIBTPOBAHNE U EHTPUPYIUpOBaHUE. SIBICHUS, CBSI3aHHBIE C
M3MEHEHUEM COCTaBa BEIECTBa, — XHWMHUYECKHE peakuuu. [Ipu3Haku M yCIOBUS NPOTEKAHUS
XUMHYECKHX peakuuil. BoiaeneHue TErioTel U cBeTa — peakuuu ropeHus. [lonstue o6 3x30  u
SHI0TEPMUYECKUX PEAKLIUAX.

3aKOH COXpaHEHUS MacChl BeEIIeCTB. XHMHUYECKHE YpaBHEHHsA. 3HAUE€HHWE WHJIEKCOB U
kod(durmentoB. CocTaBlieHHE YpaBHEHUN XMMHUYECKHX peakiuid. PacdeTsl Mo XUMUYECKUM
ypaBHEHMsIM. PelieHue 3a/1au Ha HaAXOXKAEHUE KOJIMYECTBA, MAacChl WIIM 00beMa MPOAYKTa PEaKIUU
[0 KOJMYECTBY, Macce WM 00beMy MCXOJHOI0 BellecTBa. PacyeTsl ¢ MCHOJIb30BAHUEM MOHATHUS
«10JsD», KOrJa HCXOJHOE BEIIECTBO JAaHO B BHUJE pacTBOpa C 3aJaHHOM MacCcOBOW JIOJEH
PacTBOPEHHOTO BEIECTBA WM COAEPKUT ONPECICHHYIO J0II0 IpuMeceld. Peakuuu pa3noxeHus.
[IpencraBnenne o ckopocTu xuMmuyeckux peaknuil. Karammzatopel. @depmentsl. Peaxnun
coenquHeHus. KaranuThueckne M HeEKaTalMTUYECKHWE peaKlMM, OOpaTHMble U HEoOpaTHUMbIE
peakuuu. Peaknum 3amemieHus. Psjg  aKTUBHOCTM  METaIOB, €ro  MCMOJb30BaHUE IS
IIPOrHO3MPOBAHUS BO3MOXHOCTU MPOTEKAHUS PEAKLIMKA MEXIy METalIaMU U KUCJIOTaMH, peakuui
BBITECHEHUS OJHUX META/JIOB M3 PACTBOPOB MX coje npyrumu Metauiamu. Peakuuu oOmeHa.
Peakuuu HeiTpanuzanuu. YcloBus NpOTEKaHUS peakuuii oOMeHa B pacTBopax A0 KOHIA. THIbI
XUMUYECKUX PEaKIMi Ha MpUMEpe CBOWCTB BOABL. Peaknus pa3inoKeHHsT — 3JIEKTPOJIU3 BOJBL.
Peakuuu coenquHeHNss — B3aUMOAEUCTBHUE BOJBI C OKCHIAMH METAJJIOB U HEMETAUIOB. Y CJIOBHE
B3aMMOJEMCTBYS OKCHJOB METAJLIOB M HeMeTaJloB ¢ Bonoi. [lonsTue «ruapoxcunap». Peaknun
3aMelIeHHs — B3aUMOJEHCTBHE BObI C MeTaulaMU. Peakiinn oOMeHa — ruIpoJin3 BEILECTB.
JNemoncrpanuu. [Ipumeps! pu3nyeckux sBJICHUN: a) MIaBieHue mapaguHa; 0) BO3TOHKA MO/a WU
OCH30MHON KHUCIIOTHI; B) PACTBOPEHHE OKPALICHHBIX Ccojel; I') Au(@y3us AYMIUCTHIX BELIECTB C
ropsiiei JaMnouk HakanuBaHus. [Ipumepbl XUMHUYECKUX SBJICHUI: a) ropeHue Maruus, gpocdopa;
0) B3aMOJIEIICTBUE COISTHON KHUCIOTHI ¢ MPaMOPOM WJIM MEJIOM; B) TIOJy4Y€HHUE THIPOKCHIA MEIN
(1);

I') pacTBOpEHHE MOJTYYEHHOI'0 T'MJIPOKCHIa B KHUCJIOTax; 1) B3aumopeictsue okcuaa menu (II) c
CepHOW KHCJIOTOM MpH HArpeBaHMHU; €) pasJoKEeHHE IMepMaHraHata Kalus; 5K) pa3jiokKeHue
NEPOKCHIa BOAOPO/A C MOMOIIbIO JUOKCHIA MapraHiia U Karaiasbl KapTodens HIH MOPKOBH; 3)
B3aUMOJICHCTBUE pa30aBICHHBIX KHCIOT ¢ MeTalaMu. KoHTposibHas paboTa 3a 3 4eTBEPTh.
JlaGoparopuble onbIThl. 16. [I[pokaniBanne Meau B IJIaMEHU CIIUPTOBKU. 17. 3aMellieHre Meau B
pactBope xiopuaa meau (I1) xenezom.

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOpPOB 3j1eKTPoauToB (20 1)



PactBopenue kak ¢puszmko - xumuaeckuit mporiecc. [ToHsTHE 0 THApaTaxX U KPUCTAIUIOTHApPATAX.
PactBopumMocTs. KpuBble pacTBOPUMOCTH Kak MOJENb 3aBUCMMOCTH PAaCTBOPUMOCTH TBEPJIbIX
BEILIECTB OT Temneparypsl. HacblieHHbIe, HEHACBHIIIEHHBIE U NIEPECHIILICHHBIE PACTBOPHI. 3HAYEHUE
PacTBOPOB LTSI IPUPOJIBI U CEIBCKOTO X03sHCTBA. [IoHATHE 00 AIIEKTPOIUTHIECKOHN TUCCOIHALINY.
ONEKTPONUTBl M  HE3JIEKTPONUTBHL.. MeXaHW3M JAMCCOLMALMM 3JIEKTPOJIUTOB C  Pa3IU4YHBIM
xapaktepoM cBsi3U. CTETIeHb IEKTPOITUTUYECKON qucconnanui. CHIbHBIC U clIa0ble JIEKTPOIUTHIL.
OCHOBHBIE MOJIO)KEHUS TEOPUU IEKTPOIUTUUECKON nuccounanny. IoHHbIe ypaBHEHUS peaKLMil.
Peakiun oOmena, unymme a0 konna. Kiaccudukanuss MOHOB W MX cBoiicTBa.  KHCIOThI, MX
kinaccudukanud. Jucconranus KHCIOT U UX CBOWCTBA B CBET€ TEOPUHU DIIEKTPOIUTUUECKOU
qucconyanuu. MoJleKysipHble ¥ HOHHBIE YpaBHEHHUs peakuuid. B3aumonencrBue KHUCIOT ¢
METaUIaMHU. OJEKTPOXMMUYECKHIM PsiJi HANPsXKEHUA MeTauioB. B3auMopeicTBue KHUCIOT ¢
OKCHJIAMU METaJUIOB. B3auMoJelcTBUE KHUCIOT C OCHOBAaHMSIMH — pEAKUUS HEUTpaIu3aluu.
BzaumopeiictBue kuciaor ¢ coismu. Mcmonb3oBaHue — TaOMMIBI  paCTBOPUMOCTH ISt
XapaKTePUCTHKU XUMUICCKUX CBOMCTB KUCIOT. OCHOBaHHMS, X Kiaccudukanus. Juccommamms
OCHOBAaHMUH M UX CBOKCTBA B CBETE TEOPUU ANEKTPOIUTUUYECKOMN Arccounannu. Bzaumonericreue
OCHOBaHui ¢ cossiMu. Mcnonb3oBanue TaOauIbI

pacTBOPUMOCTH [UIsl XAPAKTEPUCTHKA XUMHUYECKMX CBOWCTB OCHOBaHuWil. B3ammoneiicTBue
mienouel ¢ okcyaamu HemeramwioB. CosM, MX JUCCOLMAnUsi M CBOMCTBA B CBETE TEOpUU
AJEKTPOJUTUYECKON AucconManu. B3aumoneicTBue cosieil ¢ MerauiaMu, OCOOCHHOCTH 3THUX
peaknmii. B3ammopelictBue coneid ¢ comsimMu. Vcmonb3oBaHME TaOJIWIBI PACTBOPUMOCTH  JUIS
XapaKTePUCTHKU XUMHUYECKUX CBOUCTB coneil. OOoOmeHne cBeAcHW 00 OKCHIax, WX
KJIacCU(PUKAlMK ¥ CBOMCTBax. ['eHeTHuecKkue psiipl MeTaula M HeMeTauia. |'eHeThuyeckasi CBs3b
MEK]y KJIaCCaMU HEOPraHWYECKUX BEILECTB.

OKHCIUTENBHO - BOCCTAHOBUTENbHbIE peakuuu. OrnpenenceHue CTEeNeHed OKUCICHUS s
3JIEMEHTOB, 00OPA3yIONIMX BEIIECTBA PA3HBIX KJIAcCOB. Peakiinu HOHHOTO 0OMEHAa U OKUCIUTENBHO -
BOCCTaHOBUTENbHBIE peakiiyi. OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBIICHUE.
CocraBneHrue ypaBHEHUN OKHCIUTEIBHO BOCCTAHOBUTEIBHBIX PEAKIMM METOJOM 3JIEKTPOHHOIO
Oanmanca. CBOMCTBa MPOCTHIX BELIECTB — METAJJIOB MU HEMETAJJIOB, KUCIOT M COJIEH B CBETE
OKHCIIUTENBHO BOCCTAHOBUTEJBHBIX PEAKLIUN.

JdemoncTpauuu. VcrbiTaHue BEIIECTB U MX PACTBOPOB HA AJIEKTPONPOBOJIHOCTH. 3aBHUCHUMOCTD
3JIEKTPONPOBOJHOCTA YKCYCHOW KHCJIOTBI OT KOHUEHTpAMU. J[BUKEHHE OKpAIICEHHBIX MOHOB B
3JEKTPUYECKOM ToJie. B3aumMoaeiicTBue UHKa ¢ cepoid, CoNstHOM Kucnotol, ximopuaom meau (II).
I'openue Marnus. BzaumonelictBue XJIOPHOU U CEPOBOJOPOIHON BOJIBIL.

JlabopaTopHble onbIThI. 18. B3aumoseiicTBue pacTBOpoB XJI0puaa HaTpUsl U HUTparta cepedpa. 19.
[TonydyeHue HepacTBOPUMOTO THAPOKCHAA U  B3auMojeicTBue ero ¢ kuciaoramu. 20.
B3anmoneiicteue

KHUCJIOT ¢ OCHOBaHUAMMU. 21. B3auMoaeiicTBre KUCIOT ¢ OKCHUIAMHU MeTaUIoB. 22. B3zaumonencTsue
KHUCIOT ¢ MeTajuiaMu. 23. B3auMojaelicTBUE KHUCIOT ¢ coiisiMH. 24. B3anmMoaelcTBUE IIEIOUE C
KucioTaMu. 25. B3aumopeiicTBue 1ienode ¢ OKcHIaMH HeMeTauioB. 26. BzaumopeiicTBue
niesoueit ¢ consiMu. 27. IlomyyeHue u cBoiicTBa HEPaCTBOPUMBIX OCHOBaHMM. 28. B3anMonelicteue
OCHOBHBIX OKCHUJIOB C KuciloTamu. 29. B3aumopeilcTBuE€ OCHOBHBIX OKCHUIOB ¢ Boaou. 30.
B3anMopeiicTBre KUCIOTHBIX OKCUIOB C mienoyaMu. 31. B3aumonencTBue KUCIOTHBIX OKCHJIOB C
Bojoi. 32. B3aumogeiictBue coineil ¢ kucinotamu. 33. B3zaumojeictBue coneil ¢ mienoyamu. 34.
B3aumopeiictBue coneil ¢ coisamu. 35. B3aumopneiicTBue pacTBOpPOB COJEH € METaJUIaMHU.
[TpakTuueckas pabota Ne4 «Monnsle peakium». KoHTponbHas padora 3a 2 moiayroaue.

9 kaacc ( 70 yacoB, 2 4yaca B HeJ1eJI10)
BBenenue. O0masi XapakTepuCTHKA XHUMHYECKMX 3JJIEMEHTOB M XMMHYECKHUX PpPeaKlHid.
Ilepuoanyeckuit 3axkoH u Ilepuogumyeckas cucrema xumuyeckux »3jaemenros /[l H.
Menpeneena (11 4)
XapakTepuCTHKa DJJIEMEHTa II0 €ro IOoJoKeHUuo B Ilepuoaudeckoil cuUCTEME XUMUYECKHUX
snemeHntoB [[. 1. MenneneeBa. CBOMCTBAa OKCUIOB, KUCIOT, OCHOBAHUH M COJIEM B CBETE TEOPUU
ANEKTPOIUTUYECKON JUCCOLMAIIMHN U OKUCIIEHUSI-BOCCTaHOBIIEHUS. [[oHATHE O IEPEXOIHBIX



anemMeHTax. AMQoTepHOCTh. [ eHeTHYECKUA Psifl MePEXO0THOTO AIeMeHTa. [lepruonuyueckuii 3aKoH 1
Ilepuoanueckas cucreMa xumudeckux sneMeHToB . M. Menaeneea. Xumuueckas OpraHu3amnus
JKUBOM M HEXKMBOW NMPUPOJbI. XMUMHUYECKUN COCTaB sipa, MAHTHUM U 3€MHON KOPbL. XUMHUYECKHE
9JIEMEHTHI B KJIETKAX JKMBBIX OpraHu3MoB. Makpo- u MHKpodieMeHThl. O000IIeHne CBEeACHUN O
XUMHUYECKHX peakiusax. Kinaccudukanus XuMUYecKuxX peakiuii o pa3inyHbIM IPU3HAKAM: «UUCIIO
U COCTaB pearupyromux M 0O0pa3yloUIMXCcs BEIIECTBY», «TEIUIOBOH A(PQEKT», «HAIpaBICHUEY,
«M3MEHEHHE CTENEeHEH OKHCICHHsS 3JEMEHTOB, O0Pa3yIOIIMX pPearupyrollre BeUlecTBa», «daszay,
«HCTOJIb30BaHuE Karanmusaropay». [loHaTne o ckopocTH XuMuueckod peakuuu. DakTopsl,
BIUSIOUIME HAa CKOPOCTh XUMHYeCKHX peakiui. Kartamuzatopsl u karanu3. HHruOUTOpHL
AHTHOKCHIAHTBHI.

JdemMoHCcTpaumu.

Paznuunsie ¢popmer Tabmuust [[. 1. MenneneeBa. Mojenu aToMoB 351IeMEHTOB 1—3-T0 MepHOIO0B.
Mogenb cTpoeHus 3eMHOro Iapa (MonmepedHbld paspe3). 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOM
peakuuy OT MPUPOJIbl PEAarMpyrOLIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEeaklHuu OT
KOHLIGHTPAllUM pEarupyrollux BEIIECTB. 3aBUCUMOCTb CKOPOCTH XHUMHYECKON peakuuu OT
IUIONIA/I COMPUKOCHOBEHUS PEArUPYIOIINX BEIIECTB («KHITSIIIUK CI0K»). 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM pEeakIMu OT TeMIIepaTypbl pearupyrommx BewecTB. ['OMOreHHbIII U reTepOreHHbIM
Katanu3bl. DepMeHTaTUBHBIN KaTanu3. IHrubupoBaHue.

JlabopaTopHble ONBITHI.

1. IlonyyeHnue rugpokcuaa LUUHKA U UCCIEAOBAaHUE €ro CBOMCTB. 2.MoJenupoBaHUe MOCTPOCHUS
[lepuonnueckoir cucrembl xumuueckux siemeHToB . M. MenaeneeBa. 3. 3amelieHue xeje30M
Meau B pactBope cyinbgata menu (II). 4. 3aBucumMocTh CKOPOCTHM XHMMHUYECKOW peakUuu OT
IIPUPO/IBI pEarupyroIUX BEUIECTB HA IPUMEPE B3aUMOJEHCTBHS KUCIOT ¢ METaJNIAMH.

5. 3aBUCHMOCTb CKOPOCTH XMMUUYECKOW PEAKLIMHU OT KOHUEHTPAIMU PEarupyolnx BEeIeCTB Ha
MpUMepe B3aUMOJEHCTBUS LIMHKA C COJITHOW KMCIIOTOM pa3IMuHON KOHUEHTPALIMH.

6. 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW pEeakluu OT IUIOUIaJXd CONMPUKOCHOBEHMS PEarrupyroIInX
BenlecTB. 7. MoJiepoBaHue «KUIALIETO Clos». 8. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOH peakuuu
OT TEeMIEepaTypbl pearupyromux BEIIECTB Ha mpumepe B3zaumojehcTBus okcuaa memu (II) ¢
pacTBOPOM CEpHOM KHUCIOTHl pa3Iu4HON Temmeparyphl. 9. PaznoxeHue nepokcujga BOAOPOJAA C
nomouibio okcuaa Mapranua (IV) u karanasel. 10. O6HapykeHue karanasbl B HEKOTOPHIX MULIEBBIX
npoaykrax. 11. UHrubupoanue B3auMoJEHCTBUS KUCIOT C METANIAMU YPOTPOIIMHOM.

Tema 1. Meramsbl (14 + 3 4)

ITonoxenue meramioB B llepmoamdeckonn cucreme xumuueckux aneMeHToB [[. WM. Menneneesa.
Mertannuueckass KpUCTaNIMYeCKas pelleTka M MeTaJulhyeckas XuMmuueckas cBs3b. OOmme
¢usnueckue cBoiictBa meramwioB. CrulaBbl, MX CBOICTBa M 3HaueHHWE. XUMHMUYECKHE CBOWCTBA
METAJIJIOB KaK BOCCTAHOBUTEJNEH, a TaKXKE B CBETE UX IIOJOKEHUS B JJIEKTPOXMMHUYECKOM pSAIY
HanpsbkeHui MmetamuioB. Koppo3usi MeTayuioB U cniocoObl 60psObI ¢ Hel. MeTamisl B IpUpoe.
O61u1me crocoObl UX MOTYUYESHHUS.

OO0masi xapakTepucTHKA IIeJ0YHBIX MeTawIoB. Metamisl B npupozge. OOmye crnocodbl Mx
nonyueHuss. Ctpoenue atoMoB. lllenouHble MeTannsl — MpOCThIE BellecTBA. BakHelmiue
COCIMHEHUS IIEJIOYHbIX METAUIOB — OKCH[bI, THAPOKCHABI M COJNU (XJIOpHUIbI, KapOOHATHI,
cynb(haThl, HUTPAThI), UX CBOMCTBA U MPUMEHEHHE B HApOJHOM Xo3siicTBe. Kanuiinpie ynoopenus.
O01mas xapakTepucTHKA 3JIeMEHTOB I1IapHO# noarpynnsl Il rpynner.

Crpoenue atomos. IllenogHo3eMenbHbIE METANIIIBI — MPOCTHIE BEIIECTBA. BaxkHeH e COeTMHEHNS
I1€J0YHO3EMENIbHBIX METAJIJIOB — OKCHJIbI, THAPOKCUIBI M COJH (XJIOPHIBI, KapOOHATHI, HUTPATHI,
cynbdatsl, hochatel), UX CBOMCTBA U TPUMEHEHNE B HAPOTHOM XO35HCTBE.

AJTIOMUHUIA.

Ctpoenue aroma, (u3nyeckue W XHWMHUYECKHE CBOWCTBa MpocTOro BemectBa. CoeauHeHus
QIIOMUHUS — OKCHJ W THAPOKCHUI, MX aM(OTepHBIH Xapakrep. BakHeiiue comu aqroMHHHUSA.
[IpuMmeHeHre amfOMUHMS U €70 COCTUHEHUN.

Keaeso.

Crpoenue atoma, GQU3UUECKUEC U XUMHUUIECKUAE CBOMCTBA IIPOCTOTO BEIECTBA. [ eHETHIECKHE PSIIbI
+2 +3
Fe wuFe .



Baxwnerime conu skene3a. 3HaAYEHUE JKe€3a M €ro COCIUHEHUW Uil MPUPOABI U HAPOIHOIO
XO0341CTBa.

JdemMoHCTpauMu.

OOpa3ipl HIETOYHBIX M IIENIOYHO3EMEIbHBIX MeTayioB. OOpasisl ciutaBoB. BzammopeiicTBue
HaTpus, JUTUS MU KalblMs C BOJAOM. B3aumopeiicTBue HaTpus M MarHusi C KHCIOPOJOM.
B3aumoneiictBue MeramioB ¢ Hemetaiuiamu. [lonyuenne rugpokcunos xenesa (II) u (I10).
JlaGopaTopHbIe ONBITHI.

12. BzaumopeicTBue pacTBOPOB KHCJIOT M cojedl ¢ Merauiamu. 13. O3HakoMJieHHWE C pyaamMu
)kenesa. 14. OkpairBaHue IJIaMEHU COJISIMU IIEJIOYHBIX METauIoB. 15. B3auMoelcTBrue KajibIus
¢ Boaoiu. 16.IlonydyeHue ruapokcuia Kaiablids W HcciaegoBaHue ero cBoucTB. 17. Ilomydenue
TUAPOKCUA AJIFOMUHUS U HCCIENOBAaHUE €ro cBOMCTB. 18. B3aumopeilicTBue kene3a C COJISHOU
kuciotoil. 19. [lonyuenue ruapokcuion xenesza (I11) u (I1II) u u3yyenue ux cBOMCTB.

IIpakTukym 1. CBoiicTBa MeTaJVIOB U MX COeHHEHMIT

1. OcymiecTBieHHE LETIOYKH XUMUYECKUX MpeBpamieHuid. 2. [lonydyeHne u cBONCTBa COeTUHEHUIM
MeTaJlsIoB. 3. PerieHue sKCiepuMEHTANIbHBIX 3a/lad Ha paclio3HAaBaHUE U MOJTYYEHHE COEAMHEHUN
METaJIOB.

Tema 3. Hemeraminl (27 +3 4)

OO0mass xapakTepuCTHKa HEMeTallIoB: ToJokeHue B Ilepuoauyeckoil cucreMe XHUMHYECKHX
anemenToB [[. M. MenneneeBa,0CO0EHHOCTH CTPOEHHUSI aTOMOB, 3JIEKTPOOTpHUIATENBHOCTH (D0)
KakMepa «HeMmeTauimyHocTuy, psaa 0. Kpucraminyeckoe CTpoeHHE HEMETAJUIOB — IPOCTHIX
BemecTB. Aiutotponus. Ousnueckue cBoiicTBa HeMeTaTOB. OTHOCUTENBEHOCTD MOHATHHA «METaJLII
U CHEMETaJL».

Bonopoa. Ilomoxenue Bomopoaa B Ilepuogumueckoil cucreme Xumuyeckux siiemeHToB [ .
MenpaeneeBa. CTpoeHHe aTroMa U MOJIEKyJbl. PU3MUYECKUE U XMMUYECKHE CBOKMCTBA BOJOPOAA, €T0
[OJIy4YEHUE U IPUMEHEHHE.

Bopa. Ctpoenue wmoinekynbsl. Bomoponnas xumuueckas cBsizb. Dusnmyeckue CBOICTBA BOJBIL.
AHomaiuu CcBOMCTB BOJAblL. ['mapoduibHble M ruapodoOHbIE BelecTBa. XUMHUYECKHE CBOWCTBA
Boabl. KpyroBopor Boasl B mpupoae. Bomoouuctka. Anspamusi Bonbl. beiToBbIE (QUIBTPEHIL
MuHepanbHble BOJbI. JucTuipoBanHas BoJa, €€ NOJy4YeHHE U IPUMEHEHHUE.

O0mas xapakrepucTuka rajoreHoB. Ctpoenue aromoB. [IpocTeie BelecTBa 1 OCHOBHBIE
COEIMHEHUS TaJIOT€HOB, X CBOMCTBA.

Kpartkue cBegenus o xjaope, bpome, ¢prope u iozae. [I[puMeHeHne rajoreHoB U X COSUHEHUN B
HAapOJIHOM XO35I1CTBE.

Cepa. CtpoeHue aToma, aJlJIOTPOIHS, CBOMCTBA U MPUMEHEHUE poMOnUecKoi cepbl. OKCUABI Cepbl
(IV) u (VI), ux monyuenue, cBoiicTBa u mpuMeHeHue. CepHasi KUCIIOTa U €€ COIU, UX TPUMEHEHHUE B
HapOAHOM X03sicTBE. [I[pON3BOACTBO CEPHOM KUCIIOTHI.

A3ot. CTpoeHue aromMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BellecTBa. AMMHAK, CTPOCHHUE, CBOMCTBA,
nosydeHue u npumeHenue. Conu aMmmMoHus, uX cBoicTBa U mpumeHeHue. Okcuapl azota (I1) u (IV).
A30THas KUCJIOTa, €€ CBOMCTBA M MpUMEHEeHHe. HuTparsl 1 HUTPUTHI, IpoOIeMa UX COJEPIKaHMS B
CENIbCKOXO03HCTBEHHOM MPOAYKIIMH. A30THBIE Y10OpEHHUS.

®ocdop. CtpoeHue aroma, aNIOTPONHUsL, CBONCTBa 6e0ro U kpacHoro ¢ocdopa, UX MpuMEHEHHE.
OcHoBHbIe coeaunenus: okcul ¢pochopa (V) u oprodocdopnas kuciora, pocharsl. PochopHbie
yIoOpeHusl.

VYruaepoa. CtpoeHue aroma, aIOTPONHsi, CBOWCTBAa Moaudukanui, npumeHeHue. OKCHIbI
yraepona (II) u (IV), ux cBoiictBa u mpumeHeHue. KapOoHAThI: KalbIUT, COfa, MOTAIl, WX
3HAUYECHHE B MPUPOJIE U KU3HU YETIOBEKA.

Kpemnnii. Crpoenue atoma, KpUCTAUIMYECKU KPEMHHUN, €ro CBOMCTBAa M NpuMeHeHne. OKchp
kpemuus (IV), ero npupoansie pazHoBUAHOCTH. CHIIMKaThl. 3HAUYEHUE COEIMHEHHN KPEMHHS B
KUBOU M HEXXUBOU npupoe. [loHsTHE 0 CUITMKATHON MPOMBIIIIEHHOCTH.

JemoncTpanmuu. OOpa3ubl TaJOreHOB — MPOCTHIX BEIIECTB. B3anMoneicTBHE TrajloreHOB ¢
HaTpUeM, C alllOMMHHMEM. BbiTecHeHHEe XJopoM OpoMa WM HOJa U3 PACTBOPOB HX COJEH.
B3aumoneiictBue ceppl ¢ MeTaulaMH, BOJOPOJIOM W KHUCIOopoAoMm. Bzaumopelctue
KOHILICHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ Me/b10. [lornoienue yriaeM pacTBOPEHHBIX BEHIECTB WIIH



razoB. BoccranoBneHnune menu u3 ee okcuaa yriiem. OOpasisl MPUPOIHBIX COCAMHEHHH XJ0pa,
cepsl, hocdopa, yriepoaa, kpemHusi. O0pasibl BAXHEHIINUX I HAPOTHOTO XO3SIMCTBA CYIb(aToB,
HUTpaTOB, KapOboHaTOB, hocdaToB. OOpa3Ikl CTEKIIA, KEPAMHUKH, IIEMEHTA.

JlabopaTopHble ONBITHI.

20. TTony4yenne u pacrmo3naBanue Bogopoja. 21. MccnenoBanue moBepXHOCTHOTO HATSKCHUS BOIBL.
22 PacTBOpeHME II€pMaHraHaTa Kajusi WIM MEIHOro Kymopoca B Boze. 23. I'maparanus
o6e3BoxkeHHOTO cynbdara meau (II). 24. M3roroBieHue rurcoBoro ormnedarka. 25. O3HaKOMIICHHE
C KOJUIEKIMEH OBITOBBIX (puibTpoB. 26. O3HAKOMIIGHHE C COCTAaBOM MHUHEPAJIbHOW BOABL. 27.
KauectBennas peakuusi Ha rajgoreHuJ-uonHsl. 28. IlonydyeHue u pacroszHaBaHue Kuciopoja. 29.
['openue cepsl Ha Bo3ayxe u B kuciopojne. 30.CoiicTBa pa3zbaBieHHON cepHOMl KHCHOTHL 31.
N3yuenue cBoiictB ammuaka. 32. Pacno3naBanue coseir ammonwms. 33. CBoiicTBa pa30aBIeHHON
a30THOM KHUCJIOTHI. 34. B3auMoJelcTBME KOHIEHTPUPOBAHHOM a30THOM KHCIIOTHI C Meabro. 35.
['openne docdopa Ha Bozmyxe u B kuciopoze. 36. Pacno3nasanue docdaros. 37. ['openue yris B
kuciopoje. 38. [lomydyenne yroapHON KUCIOTHI U M3ydeHue ee cBOMCTB. 39. [lepexon kapboHATOB B
ruapokapOonarsl.40. Paznoxenue ruapokapOonara Hatpus. 41. [lonydeHne KpeMHEBOM KUCIOTHI U
u3ydeHue ee cBoiictB. KonTponbHas paboTa 3a 3 4eTBEepTh.

IIpakTukym 2. CBoiicTBa coeMHeHUI HeMeTAJLI0B (3 4)

1. Pemenue »skcnepumeHTanbHBIX 3amad no Teme «lloarpynma ranoreHos». 2. Pemenue
JKCIIEPUMEHTANBHBIX 3a/1a4 1o Teme «lloarpymnmna kucioponay». 3. Perienue 3KkcnepruMeHTaIbHBIX
3agau no teme «lloarpymnmna azoray». 4. Pemenue skcrnepuMeHTaIbHbIX 3a1au 1o teme «l[loarpymnmna
yraepoaa». 5. Ilonyuyenue, coOupaHue U pacrio3HaBaHUE Ta30B.

Tema 5. O0001meHNe 3HAHMI 110 XUMHH 32 KYPC OCHOBHOMH IIKOJIbI.

IHoaroroBka k rocygapcreeHnoit urorosoi arrecranuu (I'MA) (10 4)

[lepuonnueckuii 3akoH u Ilepuoanueckas cucrtema xumudeckux annemeHtoB [[. M. Menaeneesa.
@u3nyeckuil CMBICT TOPSAJKOBOTO HOMEpa DJJIeMEHTa, HOMEPOB TMepuoja W TPYIIBL.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEIUHEHUI B IEPUOAAX U IPYyNIaxX B CBETE
MPEJICTAaBICHUNA O CTPOCHUU aTOMOB 3JIEMEHTOB.

3HaueHUe MEepUOJUYECKOr0 3aKoHa. BHJbl XMMHMYECKHMX CBS3€H W THUIBI KPUCTAIIMYECKHUX
pemierok. B3anumocBs3p cTpoeHust 1 cBOWCTB BemecTB. Kimaccudukanus XUMUYECKUX peakluid Mo
pa3IUYHBIM NpU3HAKaM (YUCIO U COCTaB pearupyrommx ¢ 00pa3yloluxcs BELIECTB;
HaJUYHETpaHUIbl pasziena ¢a3; TeroBol >(PdeKkT; M3MeHeHHe CTEeNeHEH OKHUCICHHUS aTOMOB;
UCIIOJIb30BAaHUE KaTalu3aTopa; HampaBieHue NpoTekaHusi). CKOpoCcTh XMMHUYECKUX pPEaKIUil u
dakTopel, Bimsomue Ha Hee. OOpPaTUMOCTh XUMHUYECKMX PEAKIHMH W CIOCOObl CMEIICHUS
XUMHYECKOT'O PABHOBECHS.

[IpocTeie u cnoxHble BeniecTBa. MeTaiisl U HemeTasuibl. ['eHeTnueckue psijibl MeTalia, HeMeTasuia
U nepexogHoro Metauia. OKCuAbl W THIPOKCUABI (OCHOBaHUS, KHUCIOTHI, aM(OTepHbIe
rUApOKCcUabl), conu. VX cocras, kiaccupukanus u oOue XMMHUYECKHE CBOMCTBA B CBETE TEOPUU
IEKTPOJINTUYECKON JUCCOLUALINH.

HpI/I HCO6XOI[I/IMOCTI/I B TCUCHHC yqe6H0ro roaga yduteiib MOXKCT BHOCUTH B IIpOrpaMmy
KOPPEKTHUBBI: HU3MCHATH IOCICA0OBATCIBHOCTE YPOKOB BHYTpPU TEMbI, IICPECHOCHUTH CPOKHU

KOHTPOJIbHBIX pa60T " Ip., UMEA Ha 3TO 00BEKTHBHEIC IIPpUYUHBI.

3. TemaTH4eckoe IVIAHUPOBaHHUE
C yKa3aHHEM KOJIMYECTBA YaCOB, OTBOJIMMBIX Ha OCBOCHHE KaXKIOW TEMBI

8 kiacc (70 yacoB, 2 yaca B HeJ1eJ110)

Ne HanMeHoBaHMe pa3ie/ioB U TeM KonunuectBo
4acoB
1 | Beepenne 4+1

2 ATOMBI XHMHYECKHX IJIEMEHTOB 9




3 | lIpocThie BemecTBa 6
4 | CoenuHeHHSI XUHMHYECKHX 3JIEMEHTOB 14+2
5 | U3meHeHusl, NPOMCXOAsIIINE C BelleCTBAMM 12
6 | PactBopenue. PacTBopnl. CBoOlicTBa PACTBOPOB 3J1€KTPOJIMTOB 19+1
KonTpoasHas pabora 3a roj
HTOT0 68 + 2 pe3epB
9 kaacc (70 yacoB, 2 yaca B HeJ1eJI10)
Ne HaumeHoBaHue pa3iesioB U TeM KoaunuecTBo
4acoB
1 BBenenue. O0masi XapakTepucTUKA XMMUYECKUX 3JIEMEHTOB U 11
xumMu4yeckux peakuuid. [lepuoguveckuii 3aK0H 1
Ilepuoauyeckasi cHCTEMA XUMHYECKUX JIEMEHTOB
JA.N.MenaeneeBa
2 MeTaJIbI 14+3
3. HeMmeraaisl 27+3
4 O060011eHNe 3HAHUI M0 XUMHUH 32 KYPC OCHOBHOM IIKOJIBI. 10
IToaroroBka k I'UA.
KontponbHas paboTa 3a roj
Hroro 68 + 2 pezepB
IIpomexyTouynas arrecTanus B GopmMe KOHTPOJIBbHOI padoThl 32 roj
Ipunoxenne

JleMOHCTpallMOHHASI BepCUsi
KonTpoJsbsnas paéora 3a roa 8 kiace.

1)CocTaBbTe ypaBHEHHE XUMUYECKON PEAKIIUHN U ONPECIIUTE TUIl PEaKIIUH.

1) Oxcun amomuHus + okcull cepsl (V1) = cynbdat amoMuHus

2) AmoMuHHH + KHCJIOPOJ = OKCHJ aTFOMUHHS

3) MarHuii + cepHasi KUcioTa = cyib(ar Maraus + BOA0poa

4) I'mapokcua amoMuHNS + a30THAS KUCIOTa = HUTPAT aIIOMUHHS + BOJA
5) ['mapokcua alntoMUHUS = OKCUJL ATIOMUHUSA + BoJa

2)PaccraBbTe KOOPPUIUEHTHI

1) Al+S =Al»S;3

2) Fe + Clp =FeCl3

3) SO3 + AlbO3 = Aly(SOy4)3

4) HNO3 + FeoO3 = Fe(NO3)3 + HoO
5) Al+ 1o =Alljg

3)maccosast nonst npumecu B FeSo 5 %, a macca cmecu FeSy pasna 218 rpammos. Paccuuraiite

MacCy YUCTOT'O BCIIECCTBA B CMCCH.

4) Peakiusi MEXIy JKEJIE30M U CYJIb(PATOM MEIU BBIPAKACTCS YPABHCHUEM:

Fe + CuSO4 = FeSO4 + Cu. Ckoabko rpaMMOB Meu 00paszyetcs u3 152 rpaMMoB cyibgata

mequ?

KonTpoabHas padora 3a roa 9 kiacc.
1 )3anummTe ypaBHEHUsI peaKinii, XapaKTepU3YIOIIUe CBOWCTBA CEPHI.

2)pemuTh IEMOYKY MPEBpaIIeHUN U paccMOTpHUTE peakiuu ¢ Touku 3pernst OBP u TO/1:

FeBr3—KBr—Bry—HBr




3)Berunciaute 00beM XJI0pa U MacCcy HaTpHsl, KOTOPhIE MOYKHO TIOJYYUTh MPHU JIEKTpon3e 585
rp NaCl, conepsxkamiero 2 % npumecen.

4)¥YpaBHsiiTe MeTo oM tekTpoHHOro Oatanca: Kl + KMnOyg + HpSOy4 = Ip + MnSOy4 + KoSOy4 +
H>0

5)Kakue u3 nmepeuncieHHbIxX BeniecTB pearupyroT ¢ xjopom: Cu, CuO, Na, NaOH, S, H»S,
H5S0y4, NaBr, Hp, Al, Oo.



