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NMPOrPAMMA KYPCA XUMWUU ONA 8-9 KIACCOB
OBLLEOEPA3OBATE/IbHbIX YYPEXOEHUNA

NOACHUTE/IbHAA 3AMNCKA

Hactoswana paboyaa yyebHaa nporpamma 6a30Boro Kypca «Xmmua» ana 8 —9 Knaccos cpeaHem
obuweobpasoBaTe/IbHOM LWKOJIbl COCTaB/AeHa Ha ocHoBe deaepanbHOro KOMMOHEHTa rocyaapCTBEHHOIO
obpasoBaTe/ibHOro cTaHgapTa 6a30Boro ypoBHs obuiero obpasoBaHusa, yTBepKAEHHOTO Npnkasom MO
P® Ne 1312 ot 09.03.2004 roga u aBTOpcKoi nporpammbl abpuensaHa O.C. , onybavkoBaHHOW B
cbopHuKe «Mporpammbl Kypca xumumn ana 8-11 KnaccosB obuieobpasoBaTenbHbIx yupexkaeHnin /O.C.
labpuenaH. — 5-e nsg.,— M.: poda, 2008».

Becb TeopeTUYECKMA MaTepman Kypca XMMUU SN OCHOBHOM LUKOJIbl PACCMATPMBAETCA Ha NepBOM
rogy obydyeHus, 4TO MO3BOJIAET y4yawummcAa 6osee 0CO3HAHHO U NYOBOKO M3YYUTb (GaKTUYECKUI
MaTepuan — XMMMUIO 3IEMEHTOB U UX coeguUHEHNIN. Hapaay ¢ 3TUM Takoe NOoCTpoeHMe NPorpaMmmbl AaeT
BO3MOXHOCTb pPa3BMBaATb MOJIyYeHHble MNepBOHAYa/bHO TeopeTUYecKMe CcBedeHMA Ha boratom
baKTUYeCcKoM maTepuane XMMUU 3INeMEHTOB. B pe3ysibTaTe BbIMIPbIBAOT 06€e CoCTaBAAOLWME Kypca: U
Teopus, n GaKTbI.

MporpamMma NOCTPOEHA C Y4ETOM Peannsaumm MexnpegMeTHbIX CBA3el ¢ Kypcom duM3MKM 7 Knacca,
roe M3yyarloTCs OCHOBHblE CBeAEeHMA O CTPOEHUM MONEKYN M aTOMOB, M buonormm 6—9 Knaccos, rae
[AeTcA 3HAKOMCTBO C XMMWYECKOM OpraHmM3aLmnent KIeTkM 1 npoueccamm obMeHa BeLLLecTs.

OcHoBHOE cogepxaHue Kypca Xxmmumu 8 K/lacca COCTaBAAIOT CBEAEHUA O XMMUYECKOM 3/1EMEHTE U
d)opmax ero cywecrsoBaHMA — aTomax, MK30TONAX, WNOHAX, MNPOCTbIX BeWECTBaX W BaXKHEMLLNX
coeaunHeHNAX 3N1EMEHTA (OKCMLI,aX n apyrux 6VIHaprIX coeanHeHNAX, KUCNnoTax, OCHOBAHUAX U COﬂFIX),
O CTpoeHMn BellecCTBa (TVII'IO}'IOFVIVI XMMWUYECKUX CBA3EN W BAaxX KPUCTAaNNTMYECKUX peLIJeTOK),
HEKOTOPbIX 3aKOHOMEPHOCTAX NPOTEKAHUA peaKu,MVl n nx KI'IaCCMd)MKaLI,MM.

B coaepaHuM Kypca 9 Knacca BHayane 0606LWEHHO PacKpbITbl CBEAEHMA O CBOMCTBAX KAaccoB
BELWECTB — METaN/IoB M HEMEeTaNnoB, a 3aTeM noApobHO oOcBelleHbl CBOWCTBA LLENOYHbIX W
LEe/I0YHO3EME/IbHBIX META/IZIOB M raioreHoB. Hapagy ¢ 3TMM B Kypce PacKpbIBalOTCA TAKMKe M CBOMCTBA
OTAEe/NbHbIX BaXHbIX B HapPOAHOXO3AWCTBEHHOM OTHOLLUEHMU BelLecTB. 3aKaHYMBAETCA KYPC KPaTKUM
3HAKOMCTBOM C OPraHMYECKMMU COeAMHEeHUsMM, B OCHOBe OT6opa KOTOPbIX /IEXUT uaes
reHeTMYEeCKOoro PasBUTUA OPraHMYEeCcKUX BeLLecTB OT yraesogopoaos Ao buononumepos (6enkos u
yrnesonos).

[aHHaa nporpamma peannsoBaHa B yyebHuKax: fabpuenaH O. C. Xumua. 8 knacc. — M.: Opoda,
2008; rabpuenaH O. C. Xumua. 9 knacc. — M.: fipoda, 2009 (ecTb 3/1eKTPOHHOE NPUIONKEHUE).

Y4eOHO-MeTOAMYECKHUH KOMILJICKT
1 Tabpuensan O.C., Bockoboiinukosa H.I1., luiykoea A.B. HactonbHas KHUTa yuutens. XuUMus. 8 K

11.: Meroamueckoe mocobue. — M.: Jlpoda, 2002-2003.

2. [Taopuersm O.C., Ocmpoymos H.I'. HactonbHas kHHWra yuutens. Xumus. 9 xi.: Meromudeckoe
nocobue. — M.: llpoda, 2002-2003.

3. Xwumus. § xi1.: KoHTposbHbIe U TpoBepouHble padoThl K yueoHuky O. C. ['abpuensna «Xumus. 8»/
O. C. I'abpuensH, I1. H. bepeskun, A. A. YmakoBa u ap. — M.: Ipoda, 2003-2005.

4. Xumus. 9 x 1.: KonTponbHble 1 mpoBepouHble padoTsl kK yueoHuky O. C. I'abpuensna «Xumus. 9»
/ O. C. T'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u 1p. — M.: JIpoda, 2003-2005.

5. Taobpuenan O.C., Cmupnosa T.B. Vzywaem xumuro B 8 ki.: Jlumaktudeckue martepuaibl. — M.:



baux mmroc, 2004.

6. [laobpuenan O.C., Ocmpoymos U.I'. I3ydaem xumuio B 9 k J1.: JlugakTudeckue MaTeprayibl. — M.:
bauxk mmroc, 2004.

7. Tabpuensn O.C., Hwyrkosa A.B. Pabouas terpans. 8 k. K yuebnuky O. C. I'abpuensna «Xumusl.
8»—M.: [poda, 2005.

8. [ITabpuensn O.C., Hwykoea A.B. Pabouas terpanp. 9 k 1. K yuebnuky O. C. 'abpuensna «Xumus.
9»—M.: [Ipoda, 2005.

9. Taobpuenau O.C., Pynos H.H., Toakynoe B.M. XuMU4YeCKUN SKCIEPUMEHT B OCHOBHOM IIKOJE. 8
ki1.—M.: [Ipoda (Beriimer B 2005 1.).

10. I'abpuensn O.C., Bockobounukosa H.II. Xumusa B TecTax,3ajadax,ylnpaxHeHUAX.8-9 ki1 —M.:
Hpoda, 2005.

8 KNACC ( 24 e Hedento; ece2o 70 u)
W3yyeHne XxMMuH B 8 KJIacceHANpaBieHO Ha TOCTHKEHHUE CICIYIONIMXIeel H 3a1a4:

Menn:

* OCBOCHHE BOXHEHIIINX 3HAHUI 00 OCHOBHBIX MOHATHAX U 3aKOHAX XUMHUH, XUMHUYECKON

CHUMBOJIHKE;

* OBJIAJICHUE YMEHUSIMH HAOII0JaTh XMMHYECKHUE SBJICHHS, IPOBOJAUTh XMMHUUYECKUN SKCIIEPUMEHT,
MIPOU3BOJIUTH PACUETHl HA OCHOBE XMMHUYECKHX (POPMYII BEIIECTB M YPaBHEHUH XUMUYECKHUX PEaKIIHii;

* pa3BUTHE T[IO3HABATEIbHBIX HWHTEPECOB M HWHTEIUICKTyalbHBIX CIIOCOOHOCTEH B IMpoliecce
MPOBCACHUA XUMHUUYCCKOI'O 3KCIICPUMCHTA, CAMOCTOATCIbHOI'O HpI/IO6p€TeHI/I$I 3HAaHUU B COOTBETCTBUHU C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTSIMH;

¢ BOCIIMTAaHHUC OTHOLICHHMA K XUMMHHM KaK K OAHOMY H3 CI)YHIIaMCHTaJII)HBIX KOMITOHCHTOB
€CTECTBO3HAHUS U DJIEMEHTY O0II[eueI0BeUECKOM KyIbTypHI,

* NpPUMEHEHHUE TOJYYEHHBIX 3HAHUM M yMeHUN Juid 0e30macHOro HCIOJIb30BAaHUS BEIIECTB U
MaTepuajoB B OBITY, CEIbCKOM XO3SIICTBE M Ha MPOW3BOJICTBE, PEIICHUS MPAKTUYECKUX 33734y B
HOBCGI[HGBHOﬁ KHU3HU, MOPCAYIPECIKIACHUA ﬂBHGHI/Iﬁ, HaHOCAIIUX Bpe€a 3A0POBBIO UYCJIOBEKA H
OKpY>Karollen cpene.

3agauu:

[Ipu uzydyeHun Kypca XUMHHU B § Kilacce MPOBOAMTCS Mapajlieib ¢ paHee MOMy4YeHHbIMU 3HAHUSMU
u3 Kypca (m3uKu 7 Kjacca, TJIe M3y4aloTCs OCHOBHBIC CBEIICHUS O CTPOCHHHM MOJICKYJI M aTOMOB, M
O6uosoru 6-7 KIaccoB, IJI€ JAeTCsl 3HAKOMCTBO C XMMHUYECKON OpraHu3aluel KIETKH U MpOoIeccaMu
obMmeHa BemiecTB. [103TOMY OCHOBHBIMH 3aJja4aMHM ISl OCBOSHHS 0230BOTO YPOBHS XHMHH 32 8 KJacc
SIBIISTFOTCSL:

- 3HaKOMCTBO W pa3BHTHE CBEJCHUN O XMMHUYECKOM JJIEMEHTE W (opMax ero CymeCTBOBAHHS —
aToMax, M30TOlaxX, MOHAX, MPOCTHIX BEIIECTBAX M BAXKHEUIINX COCAMHEHUSX dJIEMEHTa (OKCHUOaX U
JOPYTUX OMHAPHBIX COSTMHCHHSX, KUCIIOTaX, OCHOBAHUSIX U COJISX).

- pacuupeHre TPEACTaBICHUN O CTPOCHHE BellecTBa (THIOJIOTHMH XUMHUYECKHX CBS3ed M BHUIAX
KPUCTAJUTMYECKUX PEIIETOK).

- chopmupoBaHUe 3HAHUH O 3aKOHOMEPHOCTSX MPOTEKAHUS PEeaKIUi U X KIacCHPUKAIUH.

MecTto npeamera B 0a3UCHOM y4eOHOM IVIaHe

CormacHo 0a3ucHOMy y4yeOHOMY TuTaHy JUIsl OOpa3oBaTeNbHBIX yupexaeHuil Poccuiickoit
denepanyy Ha M3ydeHHE XUMHUHM B § Kilacce OTBOAMTCSA 2 yaca B Henenmo, 35 y4ueOHBIX Henenb, 70
y4€OHBIX YacoB B TO/I,

U3 HUX KOHTPOJBHBIX Pa0boT — 4, IpaKTU4YeCKUX padboT — 7.

@®opMbl OPraHU3aNMH y4eOHOI0 Mpouecca:

® VHIUBHUIYaAIbHBIC,
TPYIIOBEIE;
MHUBUAYAIbHO-TPYIIIOBBIE;
(hpOHTANIbHBIE;
MPaKTUKYMBI.



TpeOoBaHMsl K YPOBHIO NOATOTOBKH YYalIUXCH

B pe3ynbrare u3ydyeHus XUMUM B 8 KJIacceyuyeHUK JIOJKEH 3HaTh / IOHUMATh:

* XMMHUYECKYI0O CHMBOJIUKY: 3HAaKM XMMHUYECKHX HJIEMEHTOB, (POPMYJbI XMMHUECKHUX BELIECTB U
YpaBHEHMSI XUMHUYECKUX peaKLuii;

* BaXKHEHIIME XUMHUYECKHE IOHATHS: XUMHUYECKUH DJIEMEHT, aTOM, MOJIEKYyJa, OTHOCHUTEJIbHbIE
aTOMHasl 1 MOJIEKYJIsIpHasi Macchl, MOH, XMMUYECKas CBsI3b, BEIECTBO, KJIaCCU(UKALHS BELECTB, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBI 00beM, XMMHUYECKash Peakius, KIacCU(PUKALM PEaKIHid, dJICKTPOIUT U
HEDJICKTPOJIUT, 3JEKTPOIUTHYECKAs AMCCOLMALMS, OKUCIUTENIh M BOCCTAaHOBUTENb, OKUCIEHUE H
BOCCTAHOBJICHHUE;

* OCHOBHBIC 3aKOHbl XMMHHU: COXPAHEHHs MaccChl BEIIECTB, IOCTOSHCTBA COCTaBa, MEPUOANYECKHM
3aKOH.

YMerTs:

* Ha3bIBaTh: XMMUYECKUE JIEMEHTBI, COETUHEHUS U3yUYEHHBIX KIacCOB;

* OOBSICHATH: (PU3MUYECKUI CMBICI aTOMHOTO (TOPSIKOBOIO) HOMEpa XMMHUYECKOIO 3JIEMEHTA,
HOMEpOB TIpYHIbl M MEpHOJa, K KOTOPBIM 3JIEMEHT MPHUHAUIEKUT B nepuogudeckoi cucreme JI.U.
MeHieneeBa; 3aKOHOMEPHOCTH H3MEHEHMsI CBOICTB 3JIEMEHTOB B Ipe/enax MallblX IEepUOJOB HU
IJIaBHBIX MOATPYII; CYIIHOCTh PEaKIMii HOHHOIO 0OMEHa;

* XapaKTepu30BaTh: XUMUYECKHUE 3JIEMEHTHI (OT BOAOPOAA 0 KaJbLMs) HA OCHOBE UX IMOJIOKEHUS B
nepuoanueckoi cucreme JI.M.MenneneeBa U OCOOEHHOCTEM CTPOEHUSI MX AaTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHHMEM U CBONCTBAMHU BEIECTB; XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
HEOpPraHMYECKUX BEILECTB;

* OIpENeIIATh: COCTaB BEUIECTB MO UX (OpMyJaM, HPUHAMICKHOCTh BELIECTB K ONpPEIEICHHOMY
KJIACCY COEIMHEHUH, TUIbl XMUMHUYECKUX PEaKUUil, BaJEHTHOCTb U CTENEHb OKUCIIEHUS JJIEMEHTAa B
COEIMHEHUSX, TUIl XMMHYECKON CBSI3UM B COEAMHEHUSX, BOZMOXKHOCTh MPOTEKAHUS PEAKIMA HOHHOI'O
oOMeHa;

* COCTaBJATH: (POPMyJIBI HEOPraHMYECKUX COCTUHEHHUH HM3YyYEHHBIX KJIacCOB; CXEMbl CTPOEHUS
aTomMoB mepBbIx 20 31emMeHTOB mepuoauyeckor cucreMbl J[.M.MeHneneeBa; ypaBHEHUS XUMUYECKHX
peaKuuii;

* oOpamiarbcs ¢ XMMHUYECKOH MOCy 101 U 1a00paTOpHBIM 000pYI0BaHHUEM;

* Paclo3HaBaTh ONBITHBIM IYTEM: KHCIOPO, BOAOPOJ, YIJIEKUCIBIN ra3, aMMHAaK; pacTBOPBHI KHCIIOT
U 11eJ04el, XJI0pHU -, Cylb(aT-, KapOOHAT-UOHBI;

* BBIUUCIIATH: MACCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa M0 (opMysie COCTUHEHHUS; MAaCCOBYIO OO
BELIECTBA B paCTBOPE; KOJUYECTBO BEIIECTBA, 00BEM MIIM MACCy 1O KOJIMUYECTBY BEILIECTBA, 00BEMY HUITH
MaccCe peareHTOB WIH IIPOJYKTOB PEAKIUY;

HCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTUYECKOM AESITEIbHOCTH U MOBCEJHEBHOM
KU3HU JJIS:

* GezonacHOro oOpalleHus ¢ BEeCTBaMU U MaTepuaiaMy;

* KOJIOTMYECKH IPAaMOTHOIO ITOBE/IEHUS B OKPYXKaloLIeH cpene;

* OLIEHKU BJIMSHHS XUMUYECKOTO 3arpsiI3HEHUSI OKPY>KaIoIlel cpeibl Ha OpraHU3M YeJIOBeKa;

* KpUTHUYECKON OLIEHKH MH(POPMAIIMH O BEIIECTBAX, UCIOIb3yEMBIX B OBITY;

* IPUTOTOBJIEHUS] PACTBOPOB 3aJaHHOW KOHIEHTPAIIH.

Pe3yabTaThl H3yYeHUs npeaMera.

I[CHTCJ'H:HOCTB 06p330BaTCHLHOTO YUpCKIACHUA 06LI_ICFO 06p3.30BaHI/I}I B O6y‘-IeHI/II/I XUMHUHU JOJIZKHA OBITh
HaIrpaBJICHA HAa JOCTUKCHHC 06y‘-IaIOHII/IMI/IC$I CICAYIOIMX JIUYHOCHIHBIX PE3YIbmMamos.

1) B IEHHOCTHO-OPHEHTALMOHHOMN chepe — YYBCTBO TOPJIOCTH 32 POCCUNUCKYIO XMMHUECKYIO HayKYy,
T'YMAaHWU3M, OTHOLLIEHUE K TPYLY, LIEJIEYCTPEMIICHHOCTb;

2) B Tpy10BOii c(hepe — rOTOBHOCTH K OCO3HAHHOMY BHIOOPY AajibHelIIel 00pa3oBaTeIbHOM
TPaeKTOPHUH;

3) B mo3HaBaTeIbHON (KOTHUTUBHON, MHTEIJIEKTYAJIbHOW) cpepe — yMEHHE YIpPaBIsATh CBOCH
MI03HABATENBHOM JESTEIbHOCTBIO.



Memanpeomemnvimu pe3yiomamamu OCBOCHUS BHIITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTPAMMBI T10
XUMUU SABJIAIOTCA:

1) ucnonp3oBaHue yMEHUN U HABBIKOB PA3IMUHBIX BUIOB MTO3HABATEIILHOMN 1€ATEIbHOCTH, IPUMEHEHHE
OCHOBHBIX METOJIOB TIO3HAHUS (CUCTEMHO-UH(OPMALIMOHHBIN aHAIN3, MOJCITUPOBAHKE) ISl U3YUYCHUS
Pa3IMYHBIX CTOPOH OKPY’KAOIIEH EeHCTBUTEIbHOCTH;

2) UCIOJIb30BAHNE OCHOBHBIX MHTEIIEKTYaIbHBIX ONepaluii: GopMyIupoBaHHe TUIOTE3, aHAINU3 U
CUHTE3, CpaBHEHUE, 0000IIEeHNEe, CHCTEMAaTU3allns, BBISIBICHUE IPUYUHHO-CIICICTBEHHBIX CBS3CH, TOUCK
aHaJIOrOB;

3) yMeHue TeHepupoBaTh UJEH U ONPEICIISTh CPECTBA, HEOOXOAUMBIE JIJIsl X pealn3alluu;

4) YMCHUC OMPCACIIATH LCIIU U 3ala4r ACATCIIBHOCTH, BBI6I/IpaTB CpCACTBa pcain3ali LCJIN U
IIPUMCEHATH UX HaA IIPAKTUKE,

5) HCTIONIb30BaHKE PA3IUYHBIX UICTOYHUKOB JUISI TOJYYSHHUS XUMUYECKON HH(OpMAITIH.

Hpedmemubmu pe3yiomamamu OCBOCHU BbIITYCKHHUKaAMU OCHOBHOMH IIIKOJIBI mporpamMMmsl 110 XUMHUH
ABJIAKOTCA:

1. B no3HaBaTenbpHO# chepe:

¢ IaBaTb ONMPCACIICHNUA N3YYCHHBIX MMOHSTHH: BCIICCTBO (XI/IMI/I'-IGCKI/Iﬁ QJICMCHT, aTOM, MOH, MOJICKYIJIA,
KpUCTAJUIMYCCKAA PCUICTKA, BCIICCTBO, ITPOCTBLIC U CJIOKHBIC BEIICCTBA, XUMHYCCKAA Q)opMyna,
OTHOCHUTCIIbHAA aTOMHasA MacCa, OTHOCUTCIIbHAA MOJICKYJIApHAsA MacCa, BAJICHTHOCTb, OKCU/Ibl, KUCJIOTHI,
OCHOBaHHUM:, COJIHN, aMCI)OTepHOCTL, HHAWUKATODP, HCpI/IOI[I/I‘IeCKI/Iﬁ 3aKOH, IICPUOANYICCKAA CUCTEMA,
nepuoanvcCKas Ta6JII/IIIa, H30TOIIbl, XUMHUYCCKaAs CBA3b, 3JICKTPOOTPULATCIIBHOCTD, CTCIICHb OKHUCJICHMA,
SHGKTpOHI/IT); XUMHYCCKas pCaKIA (XI/IMI/I‘ISCKOG YpaBHCHHEC, TCHCTUYCCKAsl CBA3b, OKUCIICHUC,
BOCCTAHOBJICHUC, SJICKTPOJIUTHICCKAA I[I/ICCOIII/I&HI/ISI);

* OIIACHIBATh JJIEMOHCTPALMOHHBIE U CAMOCTOSATEIBHO IIPOBEICHHBIE DKCIIEPUMEHTBI, HCIIOIB3YS IS
3TOr0 €CTECTBEHHBIN (PyCCKUNA, pOIHOMN) SI3BIK U SI3bIK XUMHU;

¢ OIMHUCBIBATH U pa3JINYaTh U3YUCHHBIC KJIACChl HCOPTAaHNUYCCKUX COCHHHGHHﬁ, IMPOCTBIC U CIIOKHBIC
BCIICCTBA, XUMHWYCCKUC PCAKIINU,

° KHaCCI/I(l)I/II_[I/IPOBaTB HU3YYCHHBIC OOBEKTHI U SAIBJICHUA,

* HAOII0ATh AEMOHCTPUPYEMbIE U CAMOCTOATEIBHO MPOBOAUMBIE OIBITHI, XUMUYECKHE PEAKIINH,
MIPOTEKAOIIME B IPUPOJIE U B OBITY;

¢ ACJIaTh BBIBOJAbI U YMO3aKJIOUCHUA U3 H&6J’IIO)I€HI/II>1, HU3YUYCHHBIX XUMHUYCCKHUX SaKOHOMepHOCTefI,
IMPOTrHO3UPOBATH CBOMCTBaA HCHU3YUCHHBIX BCHICCTB I10 aHAJIOTUHU CO CBOMCTBaMH N3YUCHHBIX;

* CTPYKTYpUPOBATh U3yYEHHBIH MaTepral U XUMHUUECKYIO0 HH(OPMAIUIO, TOTYYEHHYIO U3 APYTUX
HUCTOYHUKOB;

* MOJETUPOBATH CTPOSHHE ATOMOB AJIEMEHTOB TIEPBOTO — TPETHET0 MEPUOAOB (B paMKaX M3YYEHHBIX
noyioxxkeHui Teopun J. Pesepdopna), ctpoeHne mpOCTEUIITNX MOJIEKYI.

2. B IeHHOCTHO-OPHUEHTAIIMOHHON cdepe:

* aHAJIM3UPOBATH U OLIEHUBATH TIOCTIEACTBUS ISl OKPY>KAIOIIEH cpebl OBITOBOW U MPOU3BOACTBEHHOMN
NeSTeTFHOCTH YeJIOBEKa, CBSI3aHHOM C MepepadOTKOM BEIIECTB.

3. B tpynoBoii cdepe:

* IIPOBOIUTH XHUMHYCSCKHI OKCIICPUMCHT.

4. B cepe 0e30I1aCHOCTH KU3HEAEATEIbHOCTH:

¢ OKa3bIBATh MCPBYIO IMOMOIIb IIPpHU OTPABJICHUAX, OKOraX U APYTUX TpaBMaX, CBA3aAHHBIX C BCIICCTBAMU
1 1a00paTOPHBIM 000PYIOBAHUEM.



YYEBHO-TEMATHYECKMUIA ITJIAH.

No KonuuectBo JlabopartopHbsie,
m\ Hassanue Tembl — NpaKTHYECKHE, KOHTPOJILHbIE PA0OTHI
1 Beenenue. 4
2 | ATOMBI XMITYECKHX STEMEHTOB. 10 K.p. Nel
3 [IpocTsle BemecTsa. 5
4 CoenuHeHnsI XUMHUECKUX 13 K.p. No2
3JIEMEHTOB.
5 JLpNel «CpaBHEeHME CKOPOCTH HCTIAPEHUS
KareJb BOJIbI M CIUPTA ¢ (PUIIBTPOBANBLHOMN
Oymarm».
N3Menenus, npoucxogsuue ¢ 12 JL.p.Ne2 «Bzaumoeiicteue metamios (Fe, Al,
BCILICCTBAMMU. Zn) ¢ pactBopamu coieit (CuSQO,4, AgNO3)».
JLp.Ne3 «Bzaumopeiicteue H,SO, 1 BaCl,, HC1
u AgNO;;, NaOH u FeZ(SO4)3 UT. I
K.p. Ne3
6 [Ipaxtukym Nel. [Ipocreiinme IL.p. NeNel-5
onepauuy ¢ BEUIECTBAMM. 5
XHMMHUYECKUI TPAKTUKYM.
7 JL.p.Ned «Xumuueckre CBOWCTBA KUCIOT (Ha
npumepe HC1, H,SO,)».
JLp.Ne5 «Peaknunu, xapakTepHbIe IS MEI09en
PacTBopeHue. PacTBOpHL. W HEPAaCTBOPHUMBIX OCHO]E&HPIIZ)).
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Coaepixanue nporpamMmbl y4e0HOro Kypca.

BBenenne — 4 yaca

XUMUA — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAIICHUAX.

[ToHsiTHE O XMMUYECKOM 3JIEMEHTE M (OpMax €ro CylleCTBOBAHHUSA: CBOOOJHBIX aTOMax, MPOCTHIX U
CJIOXKHBIX BEILIECTBAX.

[IpeBpamenus BemiecTB. OTIMYNE XUMUYECKUX PEaKUM OoT ¢u3nyeckux siBneHuil. Ponb xumuu B
KU3HU YEJIOBEKA.

Kpatkue cBeneHus u3 UCTOpUM BO3HUKHOBEHUS W pa3BuTus xumud. [lepuon anxumuu. Ilonsarue o
¢unocopckom kamue. Xumusi B XVI B. Pazputne xumun Ha Pycu. Poiib 0Te€4eCTBEHHBIX YUYEHBIX B
CTaHOBJICHMH XUMUYeCKON Haykun — paboTel M. B. Jlomonocosa, A. M. bytneposa, /I. . Menneneena.

XHUMHYECKass CHMBOJIMKA. 3HAKM XHMUYECKUX OJJIEMEHTOB M IIPOMCXOKIEHUE WX Ha3BaHUM.
Xumnyeckue (opmynbl. Muaekcsl 1 ko3pduimienTsl. OTHOCUTENbHBIE aTOMHAs M MOJEKYJspHas
Macchl. Pacuer MaccoBoi 10U XMMHUYECKOT0O 3JIEeMEHTa 110 (popMyJie BEIecTBa.

[Tepuonnueckas cucreMa xumuueckux sieMeHToB JI. M. MenpgeneeBa, ee CTpyKTypa: Majible U
OonblMe TMEepUOJbl, IPYIIbl M MOArpYyNnbl (ry1aBHas U mnobouHas). Ilepuonmyeckas cucrema Kak
CIPaBOYHOE MOCOOUE IS MOJIYUYEHHUS CBEJCHUM O XUMUYECKUX dJIEMEHTaX.

Pacuyernble 3agaum. 1. HaxoxaeHne OTHOCHUTENBHOM MOJIEKYJISIPHOM MAacChl BEIIECTBA IO €O
XUMHUYECKON ¢dopmyse. 2. BeryuciieHne MaccoBOW J0JM XMMHUYECKOTO JIEMEHTAa B BEIIECTBE IO €ro
dbopmyre.

TEMA 1. AToMbl XMMH4Y€CKHX 3JIeMeHTOB - 10 yacos

AToMBI Kak (opMa CyIIECTBOBAHHS XUMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEICHHS O CTPOCHHUH
aToMmoB. JlokazaTenbCTBa CIOXXHOCTH CcTpoeHus aroMoB. OmbiTel Pesepdopaa. [lnanerapnas momens
CTPOEHHMS aToMa.

CoctaB aTOMHBIX Sifep: NPOTOHBI M HEUTPOHBI. OTHOCUTENBHAs aTOMHas Macca. B3auMocBs3b
MOHATHH «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHASI ATOMHAsl Macca.



N3meHeHue yrcna mpoOTOHOB B sIIpE aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX JIEMEHTOB.

W3meHeHue yucia HEUTPOHOB B siipe aToMa — oOpa3oBaHue U30TONMOB. COBpeMEHHOE OIpe/ieTieHIEe
MOHATUS «XUMHUYECKUU 3JjeMeHT». M30Tombl Kak pa3HOBUIHOCTH AaTOMOB OJHOTO XHUMHUYECKOIO
AJIEMEHTA.

Onexktponbl. CTpoeHHE SIEKTPOHHBIX O0OO0JIOYEK aTOMOB XHMHYECKHX 31eMeHToB Ne 1—20
nepuoauueckoit cucrembl J[.M. MenneneeBa. I[loHsTue 0 3aBepHICHHOM W HE3aBEPIICHHOM
3JIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[lepuognueckast cucrema xumudeckux onemMeHToB J[.M. MennaeneeBa U CTpOE€HHE aTOMOB:
(bu3HYECKUN CMBICT MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIIEI, HOMEpa epUoa.

W3meHeHue ynuciia 31eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHUMUYECKOTO dJIeMEHTa —
o0pa3oBaHKe MOJOKUTEIBHBIX U OTPUIIATEIBHBIX HOHOB. MOHBI, 00pa30BaHHBIC ATOMaMH METAJIJIOB H
HeMeTayioB. [IpH4MHBI M3MEHEHUsT METAUIMYEeCKMX W HEMETAJUIMYECKHUX CBOMCTB B Mepuoaax H
rpyInmnax.

O6pazoBanue OuHapHBIX coeauHeHUi. [lonsTHe 00 WMOHHOW cBs3u. CXembl 00pa30BaHUS MOHHOMN
CBSI3H.

BaumopeiicTBue aTOMOB XUMHYECKHX JJIEMEHTOB-HEMETAJUIOB MEXAYy co00i — oOpa3oBaHue
JNBYXaTOMHBIX ~MOJIEKYJ TMPOCTBHIX BemecTB. KoBajgeHTHass HEMOMsIpHAs XUMHUYECKas CBS3b.
DJNEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

B3auMogeiicTBue aTOMOB XHMMHUYECKHX 3JIEMEHTOB-HEMETAJIIOB MEXAYy co00il — oOpa3oBaHue
OMHAPHBIX COCAMHEHMI HEMETAIIOB. DIEKTPOOTPULIATENbHOCTh. [IOHATHE O KOBAJIEHTHOM MOJSPHOM
CBSI3H.

B3aumopeiicTBue aToOMOB XUMHUYECKHX JIIEMEHTOB-METAJUIOB MEXIy C000i — oOpa3oBaHue
METaJUTMYECKUX KPUCTAILIOB. [IoHSITHE O METaIIMUECKOM CBSI3HU.

JemoncTpanuu. Mojenu aToMOB XMMHUYECKHX 3JeMeHTOB. [leproauueckas cucteMa XMMHUYECKUX
anemenToB JI.11. Menjeneena.

TEMA 2. lIpocThle BemecTBa — S yacos
IlonoxxeHne MeETauIoB M HEMETAUIOB B NEPUOAMYECKON CHCTEME XMMHMUYECKHX dnemeHtoB [[. U.

MenaeneeBa. BaxHeille mpocThie BEMIECTBA — METAUIBL: KEJI€30, ATIOMUHUM, KalblW, MarHuu,
HaTpuil, kanuil. Obume puznyeckre CBOWCTBA METAIIJIOB.
Baxkneiiimme mpocTbie BellecTBa — HEMETaJlIbl, 00pa30BaHHbIE aTOMaMM KHCJIOPOJa, BOAOPOJA,

azorta, cepsl, (ocdopa, yriaepoga. CrnocoOHOCTH aTOMOB XHMHYECKHX 3JIEMEHTOB K OOpa30BaHUIO
HECKOJIbKUX MPOCTBIX BEIIECTB — AJUIOTPONHUS. AJIJIOTPONHBIE MOaUdUKAIIMK KUCIopoa, ¢hochopa u
0JI0Ba. MeTajuInyecKue U HEMETAJUIMYECKUE CBOMCTBA IPOCTHIX BellecTB. OTHOCUTENBHOCTD JEICHUS
MIPOCTHIX BEIIECTB HA METAJIJIbl U HEMETAJLIBI.

ITocrosinnass ABoragpo. KommgectBo BemectBa. Moab. MossipHas Macca. MousipHblil 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble €IMHUIBI KOJMYECTBAa BEIIECTBA — MWLIUMOJb U KUJIOMOJIb,
MWUIUMOJISIpHAss ¥ KWJIOMOJISIpHAs MacChl BEIIECTBA, MWIIMMOJSPHBIA M KHUIOMOJISIPHBI OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacyersl ¢ Mcronb30BaHMEM MOHATUN «KOJUYECTBO BEIIECTBA», «MOJIAPHAS Maccay, «MOJISIPHBIN
00BEM ra3oBy», «IIOCTOSTHHAS ABOTaapo».

PacueTrHsble 3agaun. 1. Boruncienne MOIpHON Macchl BEIECTB IO XMMUYECKUM (OpMysIaMm.

2. Pacuertsl ¢ MCTIONb30BaHUEM MOHSATHH «KOJIMYECTBO BEIIECTBA», «MOJISIpHAs Maccay, «MOJISIPHBIN
00BEM T'a30B », « IOCTOSIHHAST ABOTaJIpoO ».

JemoncTpanuu. Komuiekiuy MeTaxioB 1 HEMETaJIOB.

TEMA 3. CoennHeHusi XMMHYECKHX 3JIeMeHTOB — 13 yacoB

Crenens okucnenusi. OmnpejeneHnue CTENEHW OKHUCICHHUS JIIEMEHTOB IO XHUMHUYECKOW (opmyre
coenunenusi. CocraBienne GopMya OMHAPHBIX COCTMHEHHM, OOIUi coco0 WX Ha3biBaHUs. buHapHbIC
COCIIMHEHUS: OKCUJIBI, XJIOPUABI, cynbduasl u np. CocraBnenue ux ¢opmyn. [IpenacraBurennt OKCUIOB:
BOJIa, YIJIGKMCIBIA Ta3 M HerameHas u3BecThb.lIpencraBurenn neTydux BOJOPOIHBIX COEIWHEHMIA:
XJIOPOBOJIOPOJ M aMMHUAK.

OcHoBaHus, UX COCTaB M Ha3BaHUs. PacTBOpMMOCTh OCHOBaHWU B Boje. Tabmuiia pacCTBOPUMOCTH
THAPOKCUIIOB U coyied B Boje. lIpencraBurenu menodyen: TMAPOKCHUIBI HATpUSA, KA U KalabLUs.
[TonsiTue 0 xKavecTBeHHbIX peakuusax. MuaukaTopsl. 3MeHEeHUE OKpAacKW WHAMKATOPOB B ILEIOYHOMN
cpezne.



Kucnotsl, ux coctaB u Ha3zBanus. Kinaccuduxamms kucnot. [IpeacraBurens KUCIOT: cepHAasi, CONSTHAS
1 a30THasA. I3MeHeHne OKpacKu MHIUKATOPOB B KMCIOTHOM cperie.

Conm Kak Ipou3BOAHBIE KUCIOT U OCHOBaHMM. VX cocTaB u Ha3BaHUs. PacTBOpUMOCTH coJiel B BOJIE.
[IpeacraBuTenu coneit: XJIopua HaTpus, kKapooHat u pocdar KanbIus.

AMop(HBIE B KPUCTAIUTUYECKIE BEIIESCTRA.

MeXMOJIeKYJISIpHBIE  B3aMMOJACHCTBHSA. THUIBI KPUCTAJUIMYECKUX PEHIETOK: HMOHHAsA, aTOMHasl,
MOJICKYJIIpHAsE W METaJUIMYecKas. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAJUIMUYECKHUX
pELIETOK.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH ITOCTOSIHCTBA COCTaBa JIjIsl BEIIECTB
MOJIEKYJIIPHOT'O CTPOCHHMUSI.

Yuctele BemiectBa U cMmecu. llpuMmepbl KMOKWX, TBEpABIX M Ta3000pa3HbIX cmeceil. CBoiicTBa
YHUCTBIX BEIIECTB M cMecel. Mx coctaB. MaccoBass 1 0oObeMHAst JOJIM KOMIIOHEHTa cMecu. Pacuersl,
CBSI3aHHBIC C UCIIOJIb30BAHUEM IOHSATHS «HOJIS».

JdemoncTpaunuu. OOpas3ibl OKCHAOB, KHCJIOT, OCHOBaHHUN MW coJjied. Monaenu KpUCTaUTHYeCKUX
pElIeTOK XJIoOpuia HAaTpHs, aiMasa, okcuaa yriepoaa (1V). B3peiB cMecu Boopoaa ¢ BO3LyXOM.

JlaGopaTopHble onbIThI. 1.3HaKOMCTBO ¢ 00Opa3iiaMy BEIIECTB Pa3HbIX KJIACCOB.

TEMA 4. U3meHeHusi, npoucxoasimme ¢ BemecrsamMu - 12 yacos

[TonsiTMe sBIEHMI Kak W3MEHEHMH, MPOUCXOMSIIMX C BEIIECTBAaMU. SIBJIEHUS, CBSI3aHHBIE C
U3MEHEHHEM KPHUCTAJUIMUECKOTO CTPOCHHs BEIIEeCTBAa MPH MOCTOSHHOM €ro cocTaBe, — (U3HUECKUe
sBiieHusl. OU3NYECKUE SBJICHUSA B XUMUU: AUCTWLISAINSA, KPUCTAIUIU3AIMS, BhIMIAPUBAHUE U BO3TOHKA
BEIIECTB, LIECHTPUPYTUPOBAHUE.

SIBneHus, CBA3AHHBIE C W3MEHEHHEM COCTaBa BEIIECTBA, — XHMHYECKHE peakiuu. [IpusHaku u
yCIOBUSl MPOTEKAHHUS XUMHYECKHX peakuuid. [loHsTHe 00 9K30 - U IHAOTEPMUYECKUX PEAKITUSIX.
Peaknun ropeHuss Kak 4YacTHBIM Cily4all 3K30TEPMHUYECKMX PEaKLUM, NMPOTEKAIOIMX C BBIICICHUEM
CBeTa.

3aKOH COXpaHEHHS MacChl BEHIECTB. XHMHUYECKHE YpaBHEHHUS. 3HAue€HHWE WHJECKCOB U
koa¢dunmenToB. CocTaBieHHE YpaBHEHUNH XUMHUECKUX PEaKIIUM.

Pacuersl mo xumuyeckuM ypaBHEHUsIM. PelieHue 3amad Ha HaXOXKJICHHE KOJIMYECTBA BEIECTBA,
Macchl WM 00beMa MPOAYKTa PEeakIMu MO KOJIUYECTBY BEUIECTBA, Macce WIH O00bEMY HCXOJHOTO
BellecTBA. PacdeTsl ¢ MCMOIBb30BAaHMEM MOHSATHSA «HOJIS», KOrJa MCXOAHOE BEUIECTBO JAHO B BHJE
pacTBopa ¢ 3aJJaHHON MacCOBOM J0JIel PACTBOPEHHOI'O BELIECTBA WM COACPKUT ONPEAECICHHYIO OO0
MIPUMECEH.

Peakuuu paznoxenus. [lonaTue o ckopocTu xuMudeckux peakuuid. Karanuzatopel. @epMeHTHI.

Peaknuu coequnenus. Karanutuueckue u HekatamuTudeckue peakiuun. OOpaTuMbie U HeOOpaTUMBbIE
peaKkiuu.

Peakiuu 3amernieHust. DIEKTPOXUMUYECKUN Pl HAMPSHKEHUH METAJJIOB, €r0 WCIIOIb30BaHUE IS
MIPOTHO3UPOBAHUS BO3MOYKHOCTH TPOTEKAHMS PEaKUMil MEXIy MeTaulaMHd U PacTBOPAMU KHCIIOT.
Peakiuy BeITECHEHUST OTHIX METAJUIOB U3 PAaCTBOPOB UX COJICH APYTMMH METAJIJIaMHU.

Peakunu oOmeHa. Peakuinu HeWTpanu3anuu. Y ClI0BUS MPOTEKAHUS Peakiuii 0OMEeHa B pacTBOpax o
KOHIIA.

Tumel XUMUYECKUX peakiuil (10 MPU3HAKYy «JHCIO M COCTaB MCXOJHBIX BEIIECTB M MPOIYKTOB
peaknun») Ha MpUMepe CBOWCTB BOMABI. Peakius pas3iokeHHss — DJJIEKTPOJIU3 BOJBI. Peakium
COEIMHEHMS] — B3aMOJICCTBHE BOABI C OKCUAMU METAJJIOB U HEMETAIIOB. [oHsATHE «TUAPOKCHUIBI».
Peakunu 3amenieHnss — B3aUMOJICMCTBHE BOJABI C IIEIOYHBIMU U IIEITOYHO3EMEIbHBIMUA METaJLIAMH.
Peakuuu ooMeHa (Ha mpuMepe TUapon3a CyabGuaa amloMUHUS U KapOuaa Kaiblus).

Pacuernble 3agauu. 1. Bpuncinenne Mo XMMHYECKHM YpPaBHEHHSIM MAacCChl WJIM KOJIMYECTBA
BEILIECTBA 110 U3BECTHOM Macce WM KOJMYECTBY BEIIECTBA OJIHOTO U3 BCTYNAIOLIUX B PEAKIIMIO BEIIECTB
WJTU TIPOJYKTOB peaknuu. 2. Beruncnenne Macchl (KOJUYECTBA BEIIECTBA, 00BEMA) MPOAYKTA PEAKIIHH,
€CIM M3BECTHA Macca HMCXOJHOTO BEIIECTBA, COJEPXKAILErO0 OMPEAENCHHYIO MO0 MpuMecen. 3.
Brruncnenne macchl (KonMM4YecTBa BEIIECTBA, 00beMa) MPOIYKTa PEaKIMH, €CJIM HM3BECTHA Macca
pacTBopa M MaccoBasi J0JI1 PacTBOPEHHOTo BemiectBa. 4. Pacuer maccoBoli M 0OBEMHOHM [oJeit
KOMIIOHEHTOB CMECH BeIECTB. 5. BhIuncieHne MaccoBOil J0JM BEIIECTBA B PacTBOPE MO M3BECTHOM
Macce pacTBOPEHHOTO BEHIECTBA M Macce pacTBoputTens. 6. BplunmcieHune Macchbl pacTBOPSIEMOTO
BEUIECTBA M PACTBOPHUTENS, HEOOXOIUMBIX [UIsl TMPUTOTOBJIEHMS ONpPEAETICHHOW Macchl pacTBOpa C
M3BECTHOM MAcCOBOM JI0JIEN pACTBOPEHHOI'O BELIECTBA.



Jemoncrpauuu. [Ipumepsl pusnueckux sBieHuil: a) muaBneHue napaduna; 6) BO3roHKa noxa WIK
OCH30MHOI KHUCIIOTHI; B) PAcTBOPEHHE NE€pPMaHTaHaTa Kauus, T') Tud(y3us TyMIHUCTBHIX BEIIECTB C
ropsIIel JTaMIIOYKy HakanuBaHus. [IpuMepbl XUMUYECKUX SBICHUI: a) TopeHune Maraus, gocdopa; 0)
B3aUMOJICHCTBUE COJITHOW KHCIIOTHI C MPaMOPOM MJIM MEJIOM; B) mojydeHue ruapokcuaa meau (11); r)
pacTBOpEHHE MOJIYYEHHOTO THAPOKCHAA B KUCIOTaX; 1) B3aumojencTeue okcuna meau (1) ¢ cepuoit
KHCIIOTOM IpU HarpeBaHUU; €) pa3JIoKeHHUE MepMaHraHaTa Kajlus; 5K) B3aUMOJeHcTBHE pa30aBiIeHHbBIX
KHCJIOT C METaJUIaMU; 3) Pa3ioKeHUE MEePOKCUIa BOIOPOIA.

JlabopaTopHble onbIThl. 1. CpaBHEHHE CKOPOCTH UCHAPEHUsI BOJBI U CIIUPTA MO UCUE3HOBEHUIO MX
Kamenb Ha (uiIbTpoBanbHON Oymare. 2. BzaumoneiicTBue MeTauIOB € pacTBOpamMH cosied. 3.
B3aumopeiicTBue CloKHBIX BEUIECTB ¢ 00pa30BaHUEM OCAKA.

TEMA 5. IIpaktukym Ne 1. [Ipocreiimue onepamum ¢ BemecTBOM — S 4acoB

1. IIpaBuna TexHUKH 0€30MACHOCTH MpH paboTe B XMMHUYECKOM KaOuHere. [Ipuembl oOparieHus c
1a00paTOPHBIM 000PYIOBAaHUEM M HarpeBaTeIbHbBIMU IPHOOpaMH.

2. HaGnroenus 3a ©I3MEHEHUSIMH, TPOUCXO/ISIIIMMU C TOPSIILIEH CBEYOH, i UX OMHCAHUE.

3. AHanu3 IOYBEI U BOJBI.

4. Tlpu3HaK1 XUMHUYECKHUX PEAKIIUMN.

5. IlpuroroBieHue pacTBopa caxapa U ONpeNEICHIE MacCOBOU IO €T0 B paCTBOPE.

TEMA 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJMTOB — 21 yac

PactBOopenne kak ¢u3MKO-XUMHUECKHil mporecc. lloHATHE O ruaparax W KPUCTALIOTHAPATAX.
PactBopumMocTs. KprBbie pacTBOPpUMOCTH Kak MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTHU TBEPJIBIX BEILECTB
oT TeMriepaTypbl. HachlllieHHbIE, HEHACHIIIEHHBIE W MEPECHIIICHHBIC PACTBOPHI. 3HAYEHUE PACTBOPOB
JUISL IPUPO/IBI U CEJIBCKOTO XO35MCTBA.

[Tonsitue 00 SIEKTPOIUTUYECKONW ITUCCOIMAIUU. JICKTPOJUTHI M HEIJIEKTPOJUTHL. MexaHusm
JUCCOLIMAIMU JIEKTPOJIUTOB C PA3JIMYHBIM THUIIOM XMMHUUYECKOW CBsI3U. CTENEHb 3JIEKTPOIMTHYECKOU
nuccoruanuu. CUIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUHU AJIEKTPOJUTUUYECKON aucconuanuu. VoHHbIE ypaBHEHHUS pEaKLUi.
VYcnoBusi mpoTeKaHUsl PEAKIUU OOMEHAa MEXKIy OJJICKTPOJIUTaMU JI0 KOHIIA B CBETE HOHHBIX
MPECTABICHUN.

Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnotel, ux «knaccudukanums. Jluccouuanus KHUCIOT U HMX CBOWCTBA B CBETE€ TEOPHH
JNEKTPOJIUTUYECKOM Aucconranvi. MOJEeKyIsspHble ¥ WOHHBIE YpPAaBHEHMS pEaKUUH KHCIIOT.
B3aumMogeiicTBue KHUCIOT € MeETaUIaMH. ODJIEKTPOXUMUYECKHM psAJ HANpPSHKEHUM METasuloB.
B3anmoneiicTBre KUCIOT ¢ OKCHUJIaMH METAJUIOB. B3anMOIeiCTBHE KUCIOT C OCHOBAHUSIMHU — PEAKIIMS
HelTpanu3anuu. B3anmopeiictBue KuCIOT ¢ consiMu. Vcmonb30BaHHE TaOMUIlBI PACTBOPUMOCTH IS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KHCIIOT.

OcHoBanust, ux kiaccubukanusa. Jluccommanuss OCHOBAaHMW W WX CBOWCTBa B CBETE TEOPUU
AJIEKTPOJIUTAYECKON Aucconranuu. BzanmoieiicTBue OCHOBaHUM C KUCIOTAMH, KUCJIOTHBIMU OKCHJIAMH
u consmu. Mcmonp3oBaHue TaOIHMIBI PACTBOPUMOCTH JJISi XApPAKTEPUCTUKH XUMHUYECKHX CBOMCTB
OCHOBaHMH. Pa3zno)keHrne HepacTBOPUMBIX OCHOBaHUI IIPU HATPEBAHUU.

Comu, ux xiaccuukamuss ¥ IUCCONMANNS PA3IUYHBIX TUIMOB cojeil. CBoWcTBa conell B CBeTe
TEOPHUH DIIEKTPOJUTUUECKON Aucconranu. BzanmoaencTBue coneil ¢ MeTallyiaMu, YCI0BUS MPOTEKaHUS
ITHUX peakuuii. B3anmonencTBue coJiel ¢ KHUCIOTaMHM, OCHOBaHMSAMHU M cojsiMH. Mcmosib3oBaHue
TaOJIUIBI PACTBOPUMOCTH JIJISl XapAKTEPUCTUKN XUMHYECKUX CBOMCTB COJIEH.

O060061eHne cBeieHnit 00 OKCHAaX, NX KIACCU(PUKAIIUU U XUMUYECKIX CBOMCTBAX.

['enernueckne psiabl METAUIOB W HEMETauioB. ['eHeTHueckas CBA3b MEXAy Kiaccamu
HEOPraHUYECKUX BEILECTB.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENIb W BOCCTAHOBUTENb, OKHCJIEHUE U
BOCCTaHOBJIEHHUE.

Peakuuu noHHOrO OOMEHA M OKUCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiini. CocTaBiIeHHE YpaBHEHHI
OKHUCJIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIINIl METOIOM JIEKTPOHHOTO OanaHca.

CBolicTBa IPOCTHIX BEIIECTB — METAVIOB U HEMETAJJIOB, KUCJIOT U COJEN B CBETE MPEACTABICHUI
00 OKHUCIIUTETHHO-BOCCTAHOBUTEILHBIX MPOIECCaX.

JdemoncTpaumnu. BzauMoaencTBue yriaiekuciaoro raza co meaoublo.



JlabopaTopHble onbIThL. 4. Peakuuu, XapakTepHbIE€ AJI1 paCTBOPOB KUCIOT (COJISHON WM CEPHOM).
5. Peaknuu, xapakTepHble JUIsl pacTBOPOB IIENIOYEH (THAPOKCUIOB HATpUs WM Kamus). 6. Peakiuw,
XapaKTepHbIE ISl pacTBOPOB cojell (Hampumep, ais xinopuna meau (I1). 7. Peakuunu, xapakrepHsle U1
OKCHJIOB.
IIpakTukym Ne2. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB
6. YcnoBus npoTeKaHuss XUMUYECKUX PEAKIMHA MEXy pacCTBOPaAMH IEKTPOIUTOB 10 KOHIIA.
7. CBOICTBA KHUCIIOT, OCHOBAHHUM, OKCHUJIOB U COJICH.



CPEIACTBA KOHTPOJIA.

Kontpoasnasi padora Nel. «<ATOMBbI XMMHYECKHX 3JIEMEHTOB.
3aganune 1

1- ¥ YPOBEHb. PacTIONIOXKUTE XUMUYICCKUE STIEMEHTHI, CHMBOJIBI KOTOPBIX JIaHBI, B TOPSJIKE:

a) BO3pACTaHUs HEMETAIMUECKUX cBoiictB — P, S, Si;

0) BO3pacTaHus MeTajuTn4eckux cBoiictB — Ga, Al, In.

2- 1 VPOBEHD. Pacrioio)XuTe XMMHUYECKHUE HIEMEHThI, CHMBOJIBI KOTOPBIX JIaHBI, B TIOPSIKE:

a) BO3pacTaHusA HeMeTaImueckux cBoiicts — P, Cl, Mg;

0) BO3pacTaHus MeTajuIndecKux cBoiictB — Ga, B, TI.

3- 1 YPOBEHb. PacnonoxuTe XuMHU4eCKHe 3JI€MEHThI, CHMBOJIBI KOTOPBIX JIaHBI, B IOPSIKE:

a) BO3pacTaHUs MeTaIMYecKuXx cBoiictB — P, Na, Al;

0) BO3pacTaHus HEMeTAUTMYecKux cBoiictB — Ga, B, In.

Y>ke nepBblii aHAIN3 TOKA3bIBACT, UTO 1-27 VPOBEHK (cnadblii) TpeOyeT MPUBBIYHOTO
BOCIIPOU3BEICHUS 3HAHUH — 3JIEMEHTHI HA3BaHBI MOJPSJT U TPEOYIOT PACIIONIOKESHHUS 110 TIPUBBIYHBIM
JUHUSAM 3aKOHOMEPHOW 3aBHCHMOCTH CBOWCTB OT ITOJIOXKCHHS SJIEMEHTOB B TIEpHO/Ie (ClIeBa HAIIPABO) U
rpynmnbl (CBEpXy BHU3).

2-1 YVPOBEHD TIpEANIaraeT 3JIEMEHTHI He TIOJIPS/L, a C MMPOIYCKaMU, U B PsJl HEMETAJJIOB BKIFOUEH
MeTaJl ¥, HA000POT, B PSAJ] METAJUIOB — HEMETAIL.

3- YPOBEHD TIpeiyiaraeT 3aJjaHue Ha 0OpaTHbBIC JIMHUU 3aBUCUMOCTH B IIEpHO/IE (CIIpaBa HAJIEBO) U
B Ipymnrne (CHU3Y BBEPX).

3ananue 2

1- 1 yPOBEHbB. Onpeaenute Bu cBsizu juis BertecTs ¢ hpopmynamu: Na, NaCl, Cl,, SCl,. 3anummre
cxemy 00pa3oBaHUs KaKOTO-JIMO0 OJTHOTO BHJIa CBSI3U (TI0 BBIOODPY).

2- 1 YPOBEHbB. AHaJIOTUYHOE 3aJ]JaHue, HO HAIMKCATh CXeMy 00Opa30BaHUsI ISl ABYX BHUJIOB CBsI3U (110
BBIOODY).

3- U YPOBEHD. OnipelieNnTe BUJl CBSI3U U 3aIIUIINTE CXeMbl X 00pa3oBaHus (Bcex!) /Ui BELIECTB C
dbopmynamu: CaF,, F», Ca, OF,.

bes3 kommenTapues.

3aganue 3
1-7 YPOBEHD. 3anoJIHUTE TAOJIHILY.
e} 30TO1BI
JIeMEHTapHbIe
YACTHIIBI 13Cl 17Cl
1)p*
2) n°
3) e
2-11 ypogens. 3aroNIHNUTE TaOIUILy.
DJIeMEHTapHbIE 30TONBI
YaCTHUIBI FK K
1)P*
2) n®
3) e

31ech He yKa3aHbI 3apsiibl ATOMHBIX sIEP.
3-# YPOBEHB. OnipeieiuTe Yuciio p+, n°, € 1yisi '30TOMOB aproHa. YYaluecst He MOTyduiIn
OpPUEHTUPOBOYHON OCHOBBI JICUCTBUN (TaOIHIIBI) M JOJKHBI CAMH «BBIBECTH BUBI U30TOIOB.



KonTtpoabhnast padora Ne2. «Kitacebl XMMUYECKUX COeTUHEHHID).

Bapmuanr 1

3apanmue 1

W3 nepeuns (opMyIT BEITUIIATE OTASIBHO (hOPMYJIbI OKCHIOB, OCHOBAHHI, KHCJIOT U COJICH M JaiTe
WM Ha3BaHUA:

1-uyposenr— Ca(OH), , H,Si0O3, CO, Mg(NOs),;

Z-ﬁypoeeﬂb — P205‘ Na,SO, , Ba(OH)z ) HzSO3, Li,CO3, N,O, FE(OH)Z , VoOs;

S-ﬁypoeeub — H,S04, FE(N03)3, NHs, CuOH, P,0s, FE(OH)z, CuCl,, OF,, H,SOs3, SO,, H,S, SCl,,
Na,COs3, Pb(OH)z, H,0,.

3aganue 2

1-11 yposenv. Yxaxute 3apsabpl HOHOB M C. 0. 3JIEMEHTOB Jis BellecTB, Gopmyibl koTopbix: HNOs3,
Ca(OH),. 3anumimre COOTBETCTBYIOIIME UM OKCHIBI.

2-11 yposeHb. YKaXUTE 3apsiibl MOHOB M C. O. DJIEMEHTOB I BEHIeCTB, (DOPMYJIBI KOTOPBIX:
H3sPO,NaOH, Mg(NOs3),. Ins TuapoKcuaoB (KHCIOTHI M OCHOBaHHMs) 3amUIIATE (OPMYJIBI COOT-
BETCTBYIOIIUX UM OKCHJIOB, a JUISI COJIM — (hOPMYJIBI TUIPOKCHIOB.

3-11 ypogenw. Jlns HuTpara Oapus 3alMIIUTE 4Yepe3 CTPEIKU (HOPMYNbI COOTBETCTBYIOIIUX €MY
BEIIECTB B CICAYIOMIEM TOPSIKE: THIPOKCHIBI; OKCHIBI, METAJLT; HEMETAJLI.

3aganme 3

1-i1 yposenv. Halinute 06beM (H. y.) 66 T COs.

2-i yposens. Haiimute 00beM (H. y.) 1 uncio mosekyn 132 kr okcuaa yraepoaa (1V).

3-u1 yposens. Halinure 00beM (H. y.), YUCIO MOJICKYJ M YUCIIO aTOMOB KaXI0T0 3JieMeHTa st 11 mr
YIJIGKHUCIIOTO Ta3a.

3ananne 4 (10MOJTHUTETHLHOE)

1-i yposenwv. Hailnute konuuecTBo cynbdara amroMuHus it 34,2 Kr ero.

2-11 yposenw. To ke, uTo W s 1-ro ypoBHS, Twuoc «HalauTe YMCIO MOHOB KaXJIOTO BHIA,
COJIEPIKAIIMXCS B ’TOM KOJIMUECTBE.

3-11 yposenw. To ke, 4TO W I 2-TO ypOBHS, TUIFOC «HalauTe YMCI0 aTOMOB KaXKIOTO JJIEMEHTA,
COJIEPIKAIIETOCS B 3TOM KOJINYECTBEY.

Bapuant2

3ananue 1

%] NepeuHs (I)OpMy.TI BBIIITMIITUTE OTACIIBHO (l)OpMy.]'IBI OKCH OB, OCHOBaHHﬁ, KHMCIOT U coJIel U I[aﬁTe
WM Ha3BaHUA.

1-uyposeno— KOH, MgO, H,SO4, Al(NO3)s;

2-uyposenv — CuO, HNO3, Al(OH)3, Fex(S04)3, SO3, BaCl,, ZnCOs3, Cal;

3-ﬂyp06‘eHb — H,S0Oy, Fe(N03)3, NHs, CuOH, P05, Fe(OH)z, CuCl,, OF,, H,SO3, SO,, H,S, SCl,,
Na,COg, Pb(OH)z, H,0,.

3ananue 2

1-1 yposens. Ykaxxute 3apsabl HOHOB U C. 0. DJIEMEHTOB JJIs BEIIeCTB, popMyiibl KoTopsix: HoSO3 1
Cu(OH),. 3anuimmnTe COOTBETCTBYIOIINE UM OKCHIBI.

2-1l ypogeHb. YKXKUTE 3apsiibl HOHOB U C. 0. 3JIEMEHTOB JIJIsl BelecTB, (opMylibl KOTOpbIX: HpSiOs3,
Fe(OH),;, Al15(SO4);. Hns ruapokcuIoB (KHCIOTBI W OCHOBAaHHWS) 3amuIIMTe (HOPMYIBI COOT-
BETCTBYIOIIUX UM OKCHJIOB, & JUISl COJTM — (DOPMYJIBI THIIPOKCHIOB.

3-i yposensw. Jlns HATpaTa 6apus 3alMIINTE Yepe3 CTPENKH (HOPMYJIIbI COOTBETCTBYIONINX EMY
BEIIIECTB B CIIETYIOLIEM MOPSAKE: THIPOKCHBI; OKCHIBI; METAILT; HEMETAILII.

3aganue 3
1-11 yposenv. Halinute o06beM (H. y.) 66 T COs.

2-11 yposens. Halinure o0beM (H. y.) u unciio Mmosiekyit 132 kr okcuza yrieposa (1V).



3-1 yposens. Halimure 00beM (H. y.), YUCIO MOJIEKYJ M YKCIIO aTOMOB Ka)KJI0TO AjeMeHTa s 11 mr
VIIJIEKHUCIIOTO Ta3a.

3ananue 4 (TONMOTHUTEIHLHOE)

1-ii yposenw. Haitnure konndecTBO cyiabdara aTroMuHUsS 11 34,2 KT €ro.

2-11 ypogenw. To ke, uto W is 1-ro ypoBHS, Twuoc «HalauTe 4YMCIO MOHOB KaXJIOTO BHUIA,
COJIEP>KAIINXCS B ’TOM KOJIMUYECTBE.

3-11 yposenw. To ke, 4To W A 2-TO ypoBHS, TutOC «HalauTe 4ncio aToMOB KaXAOTO JJIEMEHTA,

COZIEPIKAIETOCS B 9TOM KOJIHYECTBEY.
Bapuant3.

3aganue 1

W3 nepeuns (opMyIT BEITUIIATE OTACIBHO (POPMYJIbI OKCHUIOB, OCHOBAHUM, KUCJIOT M COJICH U JaiTe
WM Ha3BaHUA.

1-uyposenb— Be(OH),, Cl,0;, HNOj3, Na,SiOs;

Z-ﬁypoeeHb — MgO , SiO, H»SO3 , A|2(804)3 Mg(OH)z K3PO41 LiOH, H3POy;

3-12yp06‘€Hb — H,S0y, FE(N03)3, NHs, CuOH, P,0s, Fe(OH)z, CuCl,, OF;, H,S03, SO,, H,S, SCl,,
Na,COs, Pb(OH)z, H,0..

3ananue 2

1-i yposenv. Yxaxure 3apsiibl MOHOB M C. O. DJIEMEHTOB [UIsl BEUIECTB, (POPMYJBI KOTOPBIX:
H,SO3 Mg(OH),. 3anuiuTe COOTBETCTBYIOIINE UM OKCH/IBI.

2-11 ypogens. YKAXKHUTE 3apsAbl HOHOB U C. 0. DIIEMEHTOB JJIsl BEelleCTB, popMyibl koTopbix: KOH,
H3PO4 AICI;. s rugpokcuaoB (KACIOTHI U OCHOBAHHS) 3alHUIIUTE (POPMYJIbI COOTBETCTBYIOMIUX UM
OKCHJIOB, a JIJIsl COTH — (DOPMYIIBI TUIPOKCHUIOB.

3-11 ypogenw. Jlns HUTpara Oapus 3aMIIUTE Yepe3 CTPEIKA (HOPMYIBI COOTBETCTBYIOIIUX EMY
BEIIECTB B CIEAYIONIEM MOPSAKE: THIPOKCHIBI, OKCUIBI; METAJLI; HEMETAILI.

3ananue 3
1-11 yposenv. Hatimute o0beM (H. y.) 44 T CO..

2-i1 yposens. Haiimute 00beM (H. y.) U YUCIIO MOJIEKYI 66 kT okcua yriepoaa (1V).
3-ui yposens. Haligure 00beM (H. y.), YUCIO MOJEKY M YUCIO aTOMOB KaXJI0T0 3JeMeHTa JuIst 66 Mr
YTJIEKUCIIOTO Ta3a.

3ananne 4 (10NMOJTHUTETHHOE)

1-i1 yposenv. Haitnure konmuyecTBO cyabdara amoMuHus 1uist 34,2 KT ero.

2-11 ypogenw. To ke, uTo W g 1-ro ypoBHS, moc «HalauTe 4YuMciIoO MOHOB KaXJIOTO BHUIA,
coJiepKallnxcs B 3TOM KOJTUYECTBE.

3-11 yposenw. To ke, 94TO W I 2-TO ypOBHS, TUIFOC «HalauTe YMCI0 aTOMOB KaXKIOTO JJIEMCHTA,

COJIEPIKAIIETOCS B 3TOM KOJINYECTBEY.
Bapuanrt4

3aganmue 1

s NnepeUHs (I)OpMy.H BBITITMIITUTE OTACIIBHO Q)OpMYJ'IBI OKCH OB, OCHOBaHHfI, KHUCIOT U COJIeH U ,Z[aﬁTe
UM Ha3BaHUA:

1-uyposens— Be(OH),, Cl,0; HNOj3, Na,SiOs3;

Z-ﬁypoee}tb — MgO , SIO; H»SO3 , A|2(SO4)3 Mg(OH)2 K3PO4, LiOH, H3POy;

3-L7yp06€Hb — H,S0y, Fe(N03)3, NHs, CuOH, P05, Fe(OH)z, CuCl,, OF,, H,SO3, SO,, H,S, SCl,,
Na,COs, Pb(OH)z, H,0,.

3ananmue 2

1-u yposenv. Yxkaxute 3apsabl MOHOB M C. O. DJIEMEHTOB Ui BEIIECTB, (OPMYJBl KOTOPBIX:
H,SO3 Mg(OH),. 3anuimuTe COOTBETCTBYIOIINE UM OKCH/IBI.

2-11 ypogens. YKAXKHUTE 3apsAbl MOHOB U C. 0. DIIEMEHTOB ISl BEMIECTB, GopMyibl KoTopbix: KOH,
H3PO,4 AICI;, s ruapokcuaoB (KUCIOTHI M OCHOBAHUS) 3alHIIUTE POPMYIIBI COOTBETCTBYIOMIUX UM
OKCH/JIOB, a JIJIsl COTH — (DOPMYITBI THIPOKCHIOB.



3-1i yposenw. JIns HuTpata Oapus 3aMUIIATE 4Yepe3 CTPENKU (OPMYJIbl COOTBETCTBYIOLIUX EMY
BEILIECTB B CIIETYIOLIEM MOPSAKE: THIPOKCHBI; OKCHIBI; METAILT; HEMETAILII.

3aganue 3
1-11 yposens. Halinute oobeM (H. y.) 44 T CO..

2-11 yposens. Haliiure 00beM (H. y.) ¥ 4UCIIO MOJIEKYJT 66 Kr okcua yriaepoaa (1V).

3-11 yposenw. Halimure 00beM (H. y.), YUCIO MOJICKYJ U YHCIO aTOMOB KaXKJOTO dJIEMEHTa Jiist 66MT
YIIJIEKHUCIIOTO Ta3a.

3aganue 4 (10MOJIHUTEIbHOE)
1-11 yposenv. Halinute koamaecTBO cynbdara amroMuHus ais 34,2 Kr ero.

2-11 ypogenb. To ke, 4To W aua 1-ro ypoBHs, Ioc «Halaute 4YnMcio MOHOB KaXKIOTO BHIA,
coJiepKaluXcs B 3TOM KOJTUYECTBE.

3-11 ypogenw. To ke, 4To U I 2-TO ypOBHs, TuOCc «HalauTe 4uCiIo aTOMOB Ka)XJ0ro AJIEMEHTA,
COJIEPIKaIEroCsl B 3TOM KOJIMYECTBEY.

KonTtposbHasi padora Ne3
«Tunbl XuMUYeCKUX peakuuii. PacueTsl 10 XMMUYECKHM YPABHEHUSIVD)

3ananue 1

JlaHbI CXEMBI PEaKIIHiA:

1) rugpokcu xenesa (1) — oxcun xenesa (1) + Boxa;

2) uutpat 6apust + cynbdart xenesa (I11) — cynbpdar Gapus + Hurpart xenesa (I11);

3) cepHas KMCJIOTa + aTIOMUHHUN — Cyab(}aT aJlOMUHUS + BOJOPO/;

4) okcua pochopa (V) + Boga — dochopHas Kuciora.

I1- 1 yposeHb. YKaXUTE TUIIBI pEaKLIUid, 3aMUIINTE OJTHO U3 YpaBHEHH (IO BHIOOPY) AJIST peaKIIHii:
a) COeIMHEHUs WK pa3JioxKeHus; 0) oOMeHa Ul 3aMeIeHHUS.

2- 1l ypogens. YKaXKHUTE TUIBI PEAKIINii, 3aMUIINTE OJHO U3 YPABHEHUN: WM PEAKIIUN COSAMHEHNUS,
WM peaKklnu pas3iiokeHus (TIo BEIOOPY), a TaKkKe OJHO YpaBHEHHUE peakluy, B KOTOPOM HE yKa3aHbI
MPOJYKTHI (110 BBIOOPY).

31ech yuauTelnb AaeT cxeMbl 2 U 3 6e3 yKazaHUs NMPOYKTOB, HAIPpUMEp sl 3. CepHasi KUCIIOTa +
ATIOMUHHA — 7+ ?

3- 1l ypo6eHb. 3aNUIINTE YpaBHEHUS PEAKIMA U YKaKHUTE UX THII.

CxeMmbl peakiuii 3amMelleHrs 1 oOMeHa JIaHbl 0€3 yKa3aHus MPOJYKTOB, T. €. 0€3 MpaBbIX YacTeu.

3ananue 2

1 -1 yposenwv. CkonbKO TpaMMOB Ocajika oOpaszyercs npu B3aumoaencTsun 160 r 15% -Horo
pactBopa CuSO,c HeobxonuMbIM komudecTBoM NaOH?

Jlononnumenvuuiti gonpoc. KakoBO 3TO KOJTUYECTBO BEIIECTBA MIETOYH?

1- 11 yposens. Kakoit 00beM BojiopoJia (H. y.) o0pazyercs pu B3aumoieiicTeur 650 Mr 1uHKa,
conepskamniero 20% npumeceii, ¢ HEOOXOAMMBIM KOJIHYECTBOM COJISTHOM KHUCIOTHI. KakoBo 310
KOJIMYECTBO BEIIECTBA KUCIOTHI?

Hononnumenvhuiii gonpoc. CKOIBKO MOJIEKYI BOJIOPO/Ia IIPU 3TOM MOTYIUTCS?

2- 11 yposernv. Kakoit 00beM yriIeKucioro rasza (H. y.) oopasyercs npu Bzaumopeiicteuu 250 kr
U3BECTHSIKA, coaepxkaniero 20% mpumeceii, ¢ HEOOXOIMMBIM KOJIMYECTBOM a30THOM KHCIOTHI? KakoBo
3TO KOJIMYECTBO BEIIECTBA KUCIOTHI?

Hononnumenvhuiii gonpoc. CKOIBKO HOHOB KaXX/10Tr0 BUa 00pa3yeTcs B pe3yabTaTe peakuu?

MaitoBeposTHO, HO €CIT BAPYT KOMY-THOO0 U3 yUaIIUXCsi MOTPeOyeTcs TOTIOTHUTEIBHOE 3a/JaHue,
TO JUIS ydamuxcs 1-20 ypoers BRIIONHATE |-¢ 3a1aHue HA 2-M YPOBHE, ISl YYAIIUXCS 2-20 YPOBHS TO
e, HO Ha 3-M ypOBHE, JIJISl YUAIIUXCS 3-20 YPOGHs 3aNUCaTh YPaBHEHUS peaKkInuil mepexo/a:
5—50,—-503—H>50,—~27ZnS0,



Kontponbnas padora Ned. «TI/1»

Bapmuanr 1
1. C KakuMU U3 TIEPEUYNCICHHBIX BEIIECTB OyIET B3aUMOICHCTBOBATh CEPHAs KUCIOMA: MAarHUN, MeJlb,

cynbdun HaTpHs, KapOoHAT Kanblus, okcua yraepona(IV), ruapokcua Kamus, XJIopua 6apusi, HUTpaT
cepebpa, cossiHas kuciora, okeun xenesa(lll), nnnk. Hanummure ypaBHEeHUsI COOTBETCTBYIOIINX PEaK-
Ui ¥ onpenenuTe ux TuIl. J[ns peakuuii MOHHOrO 0OMEHa HAKMCATh MOJIHOE U COKpAIEHHOE HOHHOE
yYpaBHEHHUE.

2. Onpexnenure OKMCIUTENb, BOCCTAHOBUTEIb U pacCTaBbTe KOA((GUIMEHTHl B CISAYIOIIUX YpaBHe-
HUSIX PEAKIIUM:

a) Mg + HCI =MgCl; +H;

6) Cu +HNO; = CU(NO3)2 + NO, + H,0O

3. Onpenenute Maccy cepbl, HEOOXOAMMOM JJIsl TIOydeHus: 5 TUTPOB okcua cepol (IV).

Bapuanr 2
1. C kakuMu U3 TePEeUYHCICHHBIX BEIIECTB OyIeT B3aUMOACHCTBOBATh C 2UOPOKCUOOM HAMPUs: Mar-
HUH, Melb, CylIb(GU HaTpHs, KapOoHAT Kajblus, okcun yriepona(IV), ruapokeun kanus, xjaopus 6a-
puisi, HUTpAT cepedpa, cossiHas kuciora, okeu xxenesa(lll), muak. Hanummre ypaBHEHHSI COOTBETCT-
BYIOIIIUX PEAKIIHMA U ONpeeuTe uX TUI. JlJis peakiuii HOHHOro 0OMeHa HaIlMCcaTh MOJHOE U COKpa-

LIEHHOE HOHHOE YPaBHEHUE.

2. Onpenenute OKUCIUTENh, BOCCTAHOBUTEID U pAacCTaBbTE KOA((OHUIIMEHTHI B CIEAYIOMINX YpaBHE-
HUAX PEAKLINN:

a) Na + H,0O = NaOH + H,

0) FeCl; + HI = FeCl, + I, + HCI

3. Onpenenure Maccy kapOoHaTa Kajiblis, KoTopas oopazyercs u3 112 r okcuia KanbLus.

Bapuanr 3

1. C xakuMu U3 NepeyrCIeHHBIX BEIIECTB OyAeT B3aUMOJEHCTBOBAaTh okcud yenepooa (IV): maruuii,

MeJib, Cynb(u HAaTpHs, KapOOHAT KanbLus, okcua yraepona(IV), ruapokcun kamus, Xjaopua 6apus,

HUTpAT cepedpa, coisiHas kuciora, okeun xenesa(lll), nnuk. Hanumure ypaBHEHHsI COOTBETCTBYIOIIMX
peakiuii u onpeaenuTe ux THm. JJs peakuuii HOHHOTO 0OMEHa HamMcaTh MOJHOE U COKPAIIEHHOE HOH-
HOE YpaBHEHHE.

2. Onpenenute OKUCIUTENb, BOCCTAHOBUTENb U paccTaBbTe KOA(D(UIIMEHTHI B CIEIYIOIIMX ypaBHe-
HUAX PEAKLIUN:

a) Zn + HCl = ZnCl; + H,

0) P,Os +C =P + CO

3. Onpenenure 00BEM BOIOpOAa, KOTOPBIN 00pa3yeTcs Mpu B3aUMOICHCTBUU 73 T COJISTHON KUCIIOTHI
C IIUHKOM.

Bapuant4
1. C xakuMu U3 TIEPEYHCIICHHBIX BEIIECTB OY/IET B3aUMOICUCTBOBATE cVabgam medu (11): MarHui,

Meab, Cynb(ua HaTpus, KapOoHaT Kanblus, okcua yraepoaa(lV), ruapokcus kanus, xjaopus Oapus,
HUTpAT cepedpa, constHas Kuciota, okeu xxenesza(lll), muak. HanumuTe ypaBHEHUS COOTBETCTBYIOIINX
peakiuii u onpeaenuTe ux TUM. s peakuuii HOHHOro OOMeHa HalucaTh MOJHOE U COKPALEHHOE HOH-
HOE YpaBHEHHE.

2. Onpenenute OKUCIUTEIb, BOCCTAHOBUTEINb U pacCTaBbTE KOA((UIIMEHTHI B CICAYIOIIUX YpaBHE-
HUSIX PEAKIIUM:

a) H,S+ 1, =S+ HI

6) Na,SO; + Br, + H,O = Na,SO,4 + HBr

3. Onpenenure 00bEM BOIOPO/Ia, KOTOPBII 00pa3yeTcst IPH B3aMMOICHCTBHH COJISTHON KHUCIOTHI C
32,5 T nuHKa.



KpuTtepuu u HOpMBbI OLIEHKH YHYAIIUXCH:
KpuTepuu o1leHKH YCTHOTO OTBETA:

OTtMeTKa «5»: OTBET MOJHBIM U IPABWIBHBIN Ha OCHOBAaHUH U3YyUEHHBIX TEOPHIL, MaTEpHa U3JI0KEH
B OIIPENIECIIEHHOM JIOTUYECKOM OCIEN0BATEIIbHOCTH, JTUTEPATYPHBIM S3BIKOM, OTBET CAMOCTOSTEIIbHBIN.

OtMeTKa «4»: OTBET IIOJHBIM ¥ IPABWIBHBIN Ha OCHOBAaHUHU U3YyUEHHBIX TEOPUl, MaTEpHa U3JI0KEH
B OIIPENIECIIEHHOM JIOTHYECKOM MOCIEN0BATEIIBHOCTH, IIPU 3TOM JOIYLIEHBI IBE — TPU HECYIIECTBEHHBIE
OLIMOKH, UCIIPaBJIEHHBIE 110 TPEOOBAHUIO YUUTEIIS.

OtmeTka «3»: OTBET MOJHBIN, HO IIPH 3TOM JIOMYIIEHA CYIIECTBEHHAsl OIUMOKA WX OTBET
HEIIOJIHBIN, HECBA3HBIN.

OtMmeTKa «2»: Ipu 0TBeTe 0OHAPYKEHO HEMOHMMAaHUE YYalllerocs OCHOBHOI'O COAEP KaHUs
y4eOHOT0 MaTepuana Win JONYIICHbI CYIECTBEHHbIE OIINOKH, KOTOPBIE YUaIIUNCs HE MOXKET
HCIIPABUTH IIPU HABOAIIMX BOIIPOCAX YUUTEIIS.

Kpurepuy o11eHKH NMCbMEHHBIX paloT:

OTtMeTKa «5»: OTBET MOJHBIN U IPABUIBHBIM, BO3MOKHA HECYLIECTBEHHAs! OLIMOKA.

OTtMmeTKa «4»: OTBET HENOJIHBIN UM JJOMYLIEHO He 0ojiee ABYX HECYIIECTBEHHBIX OLIMOOK.

Otmerka «3»: paboTa BHINOJIHEHA HE MEHEE YEM Ha MTOJIOBHHY, JONYIIEHA OJHA CYLECTBEHHAs
olKMOKa U NP 3TOM JIBE — TPU HECYIIECTBEHHbIE OIINOKH.

OtMmeTka «2»: paboTa BHINOJIHEHA MEHBIIIE YEM Ha IOJIOBUHY MJIU COJIEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIIHUOOK.

Kpurepuu olleHKH yMEHUS PEIIATH 3aa4H:

OT1MmeTKa «5»: B IOTUYECKOM PACCYKJICHUU U PEIICHUH OLTUOOK HET, 3a/1a4a pelieHa
palMoOHAIBHBIM CIIOCOOOM.

OTMeTKa «4»: B JIOTHUECKOM PACCY>KICHUH U PEIICHUU HET CYIIECTBEHHBIX OLIMOOK, HO 3a/1a4a
pelleHa He palMoOHaIBFHBIM CITIOCOOOM WITH JIOMYIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

OtMeTKa «3»: B JIOTHUECKOM PacCy>KICHUH HET CYIIECTBEHHBIX OIMIMOOK, HO JOIYIIEHA
CYIIECTBEHHAsI OIIMOKA B MaTeMaTHYECKHUX pacyeTax.

OTMeTKa «2»: UMEIOTCS CYIIECTBEHHBIE OIIMOKH B IOTHYECKOM PACCYXKJACHUU U PELICHUH.

Kpurepun o11eHKH S5KCHEpUMEHTAIbHLIX YMEHUN:

OTtMeTKka «5»: paboTa BHIIIOJIHEHA MTOJHOCTHIO U MPABUIILHO, C/I€TIaHbl IPaBUIIbHbIE HAOIIOIEHUS U
BBIBO/IbI, SKCIIEPUMEHT OCYIIECTBJIEH 1O IJIaHy ¢ yueToM Th, nposiBiIeHbl OpraHu3allMOHHO — TPY/IOBbIE
YMEHHUSL.

OtmeTka «4»: paboTa BHINOIHEHA MPAaBUIIBHO, CJICJIaHbl IPABUIIbHbIE BHIBOJIbI U HAOIIOICHHS, HO
IIPU ATOM 3KCIIEPUMEHT MTPOBEAEH HE MOJIHOCTHIO WU JIOMYIIEHbl HECYIIECTBEHHbIE OINOKHU B paboTe ¢
BELIECTBAMH.

Otmetka «3»: paboTa BINOJIHEHA MPAaBUIIBHO, CICNIaH SKCIIEPUMEHT HE MEHEe YeM Ha MOJIOBUHY,
HO JIOMYIIEHa CYUIeCTBeHHas OIIMOKa B X0J1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0(pOpMIIEHUHU pabOThI, B
cobmoaenuu npasui Th.

OtMeTKka «2»: A0NyIIEHBI BE U 00Jiee CYyIIECTBEHHbIE OIIMOKU B X0/1€ SKCIIEPUMEHTA, B
o0BsicHEHNH, B 0opMiIeHHH paboThl, B coOmoaennu npasui Th npu paboTe ¢ BelecTBamMH.



9KNNIACC(2 4y 8 Hedento; ecezo 68 y)
N3yuenne xumum B 9 Kjiacce HANMPaBJIeHO HA JOCTUKEHHE CJIETYIONMMX LeJIeii:

* OCBOEHHMEe BaKHEWIIMX 3HAHMHA 00 OCHOBHBIX IMOHSATUAX M 3aKOHAX XHUMHUM, XUMHUYECKOM
CUMBOJIUKE;

* OBJIaJIeHHe YMEHUSIMU HAOII0/IaTh XUMUYCCKUE SIBIICHUS, MIPOBOIUTH XUMUYECKHI 3KCIICPUMEHT,
MIPOU3BOJIUTH PACUEThI HA OCHOBE XUMHUECKUX (OPMYJI BEIIECTB U yPAaBHEHUN XUMUYECKUX PEaKIUi;

* pa3BUTHEe T[IO3HABATCIIbHBIX HMHTEPECOB M HMHTEUIEKTYAJIBHBIX CIIOCOOHOCTEH B Mporiecce
MPOBEJICHUSI XMMHUECKOTO SKCIIEPUMEHTA, CAMOCTOSTEILHOTO MTPHUOOPETEHUSI 3HAHUN B COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTIMU;

* BOCIHHMTAHHE OTHOUICHHS K XUMHHM Kak K OJHOMY U3 (yHIaMEHTAIbHbIX KOMIIOHEHTOB
€CTECTBO3HAHMS U DJIEMEHTY OOIIEUEIOBEYECKON KYIbTYpPHI;

* NpUMeHEeHHe MOJYy4YeHHBIX 3HAHMI W yMeHM# 11 0e30MacHOr0 HCIOJIb30BAHUSA BEUIECTB U
MaTepHuasoB B ObITY, CETbCKOM XO034MCTBE M HAa MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/1a4.

3agaun yyeOHOro npeamera «Xumus» 9 kiace:

[Ipu nzyyenuu kypca xumun Ha 0a30BOM YpOBHE B 9 Kiacce 00/bII0€ BHUMAHHUE yIEIsSeTCsl €€ CBSI3U
c Oumosnoruen, TUTepaTypoi, MOIb3ysCh HEOOBIYHBIM CIOCOOOM OMUCAHUS BEIIECTB HIIM XUMUYECKUX
npoueccoB. Briepble BBOAUTCSA MOHITUE OPTaHUYECKON XUMHH.

[ToaTOMy OCHOBHBIMU 3a7jauaMu JJisi OCBOEHUsI 6a30BOT0 YPOBHS XMMHHU 3a 9 Ki1acc SBISIOTCS:

- 3HAKOMCTBO M Pa3BUTHE CBEACHUN O CBONCTBAaX KJIACCOB BEIIECTB — METAUIOB U HEMETAJIOB
(LIETOYHBIX U MIEJIOYHO3EMEIbHBIX METAJUIOB, TaJIOT€HOB U MHOTUX JIPYTHX HEMETAIUIOB).

- pacuIMpeHue MNPEACTABICHUM O CBOWCTBAaX BAXKHBIX B HAPOJAHOXO35MCTBEHHOM OTHOILLICHHH
BEILIECTB.

- yriyOJIeHre 3HAHUIA 0 3aKOHOMEPHOCTSX MPOTEKAHMSI PEaKIIUi U X KIIACCU(PUKAIINU.

MecTo npeamera B 0a3MCHOM Y4eOHOM ILJIaHE

CormacHo 0a3ucHOMy YyuyeOHOMY TIUTaHY [Jisi oOpa3oBaTelbHBIX YyupexiaeHuil Poccuiickoi
denepannu Ha W3y4eHHE XMMHUH B 9 Kiacce OTBOAMTCA 2 Yaca B Henento. [lmanupoBanue yuyeOHOTO
Marepuaia 1o XuMUU pacCuuTaHo Ha 68 yueOHbIX yacoB (34 y4ueOHBIC HEJEIH).

PaGouas mporpamma npegycMaTpuBaeT MpoOBEICHUE:

®  KOHTPOJBHBIX paboT — 4,

®  TPaKTUYECKHX padboT — 6,

e  J1a0OpaTOPHBIX OMBITOB —13.

Pabouas mporpamma gaeT pacrpejiesieHne yu4eOHBIX YacoB IO paszjeliaM Kypca U KOHKPETH3UPYEeT
coJiep>KaHue MPEIMETHBIX TeM 00pa30BaTeIbHOTO CTaHIapTa.

®opmMbl OpraHu3anuu yueOHOro npoiecca:
WHUBU]1yaJIbHbIE;
TPYIIIOBBIE;
WHIUBUTyaJIbHO-TPYIITIOBEIE;
(bpoHTaNbHEIE;
®  TIPAKTHUKYMBHI.
TpeGoBanus K YPOBHIO NOATOTOBKH y4auuxces 9 kiacca

B pe3ynbrare n3yueHus XuMuu Ha 6a30BOM YPOBHE YUCHHK JOKEH

3HATH / IOHUMATh:

* XUMUYECKYIO CUMBOIUKY: 3HAKU XHUMHUYECKHUX DJIEMEHTOB, (OPMYIbI XUMHUYECKHUX BEUIECTB H
YpaBHEHUS XUMUYECKHUX PEAKITU;

* gadCHeluue XuMuyeckue HNOHAMUSA: XUMUYECKUM SJEMEHT, aTOM, MOJIEKYJia, OTHOCHUTEJIbHbIE
aTOMHAsl U MOJICKYJISIpHAsi MacChl, HOH, XUMHUYECKasi CBS3b, BEIIECTBO, KIACCH(UKAIIHS BEIIECTB, MOJIb,
MOJIIpHAsT Macca, MOJSIPHBIA 00BheM, XMMHUYECKas pPeakiusi, Kiaccu(UKamms peakiuid, OKUCITUTENb U
BOCCTAHOBUTEJb, OKHCIEHHME M BOCCTAHOBJIEHHE, KHCIOTHBIE U OCHOBHBIE CBOMICTBA, CKOPOCTBH
XUMHYECKON peakInH, KaTajan3, XUMHUYECKOE€ pPaBHOBECHE, YIICPOJHBIN CKeleT, (yHKIMOHATbHAs
rpyIIa, u30Mepus, TOMOJIOTHUS;

*OCHOBHbIE MeoPUU XUMUU: XUMUUECKOHN CBSI3H, dJIEKTPOJIUTHUUECKON JUCCOLUALINH,

CtpoeHust OpraHu4eCKUX COEIMHEHU, TEOPUIO CTPOEHUSI OPraHUYECKUX BEILECTB;

* OCHOBHblEe 3AKOHbl XUMUU: COXPAHEHMS] MACChl BEIIECTB, MOCTOSIHCTBA COCTaBa, MEPUOAMYECKHUI
3aKOH;



*gadcHeliuiue geuwyecmea U Mamepuaibl. OCHOBHBIE METAJUIbl U CIUIABBI; CEpHAsi, COJIsIHAsL, a30THas,
YKCYCHAasi KHCJIOTHI; IIIEJI0OYH, aMMHaK, MUHEpaJIbHBIE yIOOpEeHHs, METaH, dTUJICH, alleTHJICH, OCH30JI,
3TaHOJ, JKHUPBI, MbIIA, TIIOKO3a, caxapo3a, Kpaxmall, KIeT4yaTrka, OeJKd, HUCKYCCTBCHHBIE U
CUHTETUYECKUE BOJIOKHA, Kay9yKH, TUIACTMACCHI;

Ymerhb

* HA3bIBAMb. XUMHUUYECKHE YJIEMEHTHI, COSMHEHHUS U3yUYEHHBIX KJIaCCOB;

* 00vscHAmMb: (PU3NYECKHA CMBICI aTOMHOTO (MOPSIKOBOTO) HOMEpAa XHMHUYECKOTO JIIEMEHTA,
HOMEPOB TPYIIIBI U MEPUOJa, K KOTOPHIM 3JIEMEHT NPHHAIJICKHUT B INepuoamdeckoir cucreme JI.M.
MeneneeBa; 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB 3JIEMEHTOB B IIpPEJEiiaX MallbIX NEPHOJ0B U
TVIABHBIX MOATPYIIIT, CYIITHOCTh PEaKI[Uii HOHHOTO OOMEHa;

* Xapakxmepu308amy: XUMUUYECKHE 3JIEMEHTHI (0T BOJOPOJIa 10 KaJbIKs) Ha OCHOBE UX IOJIOKEHHUS B
nepuoanueckoir cucreme JI.M. MenpaeneeBa U OCOOCHHOCTEH CTPOSHHUS HMX aTOMOB; CBSI3b MEXKIY
COCTaBOM, CTPOCHHEM U CBOMCTBAMHU BEIIECTB; XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

* onpedensims. COCTaB BEIIECTB MO WX (hopMmynam, MPUHAAICIKHOCTh BEIIECTB K OMPEICICHHOMY
KJIACCy COEIUHEHUH, TUMbl XUMUYECKUX PEaKIHil, BaJICHTHOCTh U CTEIEHb OKHUCIICHUS JJIEMEHTa B
COCJIMHEHUSIX, TUIl XUMHYECKOW CBSI3U B COCIMHEHHSIX, BO3MOXKHOCTh MPOTEKAHUS PEAKIUil MOHHOTO
oOMeHa;

* cocmagnamyv: (POPMyYIBI HEOPTaHUYECCKUX COCIMHCHUN H3YYCHHBIX KJIACCOB; CXEMBlI CTPOCHUS
aToMOB MepBbIx 20 3meMeHToB nepuoanueckoil cuctemsl [[.J. MenneneeBa; ypaBHEHUS XUMUYECKUX
peaKuuii;

* 0Opawamvcs ¢ XUMUYECKON TTOCYI0H U Tab0paTOpHBIM 000pYI0BaHUEM;

* PaAcno3Haéams OMBITHBIM ITyTEM KHUCIOPOJ, BOJOPO, YIICKUCIBIN ra3, aMMHUaK; pacTBOPHI KUCIOT
U 1IeT04el, XJI0pHI-, CylbdaT-, KapOOHAT-UOHBI,

* BbIUUCIAMDb. MACCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTA 10 (OpMYJIe COSIUHEHHUS; MaCCOBYIO JIOJIIO
BEIIECTBA B PacTBOPE; KOJUYECTBO BEIIECTBA, 00bEM MJIM MacCy MO KOJMYECTBY BEIleCTBa, 00bEMY HITU
Macce peareHTOB WK MPOIYKTOB PEAKIUU;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOUN JEITETbHOCTH W TMOBCEIHEBHOM
JKU3HU IS

* OezomacHOro oOpalleHus ¢ BeleCTBaMU U MaTepuaiaMu;

* 5KOJIOTHYECKH TPAMOTHOTO TMOBEICHUSI B OKPYXKAIOIIEH Cpesie;

* OLICHKU BJIMSHUS XUMUYECKOTO 3arpsi3HEHUS] OKPYXKAIOIIEH Cpeibl HA OPTaHU3M YeJIOBEKA;

* KPUTHUYECKOU OLIEHKH MH(GOPMAIINH O BEIIECTBAX, UCIOJIb3YEMbIX B OBITY;

Pe3ysbTaThl H3y4YeHHs peAMeTA.

HGHTCHBHOCTB O6pa30BaTeJ'ILHOFO YUpCIKACHUA O6H_Iel"0 O6paSOBaHI/I}I B O6y‘leHI/II/I XHUMHUHU OOJIDKHA OBITh
HaIrrpaBJICHA HAa JOCTUKCHHUC 06y‘IaI-OHlI/IMI/IC$I CICAYIOIIMX JIHYHOCHIHBIX PE3)/ibnamoes.

1) B IEGHHOCTHO-OPUEHTAIMOHHON chepe — YyBCTBO FOPIOCTHU 33 POCCUHCKYIO XUMHUYECKYIO HayKY,
rYMaHU3M, OTHOIICHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTb;

2) B TpyAOBO# cepe — roTOBHOCTh K OCO3HAHHOMY BBIOODPY AalibHEHIIeH 00pa3oBaTeIbHON
TPacKTOpUH;

3) B mo3HaBaTeIbHON (KOTHUTUBHOU, MHTEIJIEKTYAJIbHOM) chepe — yMEHHE YIpaBisTh CBOCH
MI03HABATEIBHOM JEeSTEIbHOCTBIO.

Memanpedmemnbmu pe3yiromamamu OCBOCHUSA BbIITYCKHUKaMU OCHOBHOM IIKOJIBI IMporpaMmslI 110
XHUMUU ABJIAKOTCA:

1) ucnonp3oBaHue yMEHUN U HABBIKOB PA3IMYHBIX BUIOB MTO3HABATEIILHOMN 1€ATEIbHOCTH, IPUMEHEHHE
OCHOBHBIX METOJIOB TIO3HAHUS (CUCTEMHO-UH(OPMALIMOHHBIHN aHAIN3, MOJCTUPOBAHKE) ISl U3YUEHUS
Pa3IMYHBIX CTOPOH OKPYKAIOLIEH TEMCTBUTEIIBHOCTH;

2) UCIOJIb30BAHNE OCHOBHBIX MHTEIUIEKTYaIbHBIX ONepannii: GopMynupoBaHUe TUIIOTE3, aHAIHU3 U
CUHTE3, CpaBHEHUE, 0000IIIeHNEe, CHCTEeMAaTU3allvs, BBISIBICHUE TPUUYUHHO-CIICICTBEHHBIX CBS3EH, TOUCK
aHaJIOTOB;

3) YMCHHC I'CHCPHUPOBATHL UACU U ONIPCACIIATL CPCACTBA, HCO6XOIII/IMI>IG AJId UX pCaJin3alinu,



4) YMCHUC OIMPCACIIATh LCIIU U 3ala4u ACATCIIbHOCTH, BI:I6I/IpaTI: CpcAcCTBa pcaiM3aliu UCIn U
IIPUMCEHATH UX HA IIPAKTUKE]

5) UCTHOTIB30BaHUE PA3TUYHBIX UCTOUHUKOB I MOMyYEHUsI XUMUYECKOM HH(pOopMaluu.

Hpedmemnbmu pe3yiomamamu OCBOCHUA BBIITYCKHHUKaAMHA OCHOBHOM IIIKOJIBI IMporpamMmel 110 XUMUH
SABJIAKOTCA:

1. B no3HaBaTenbHO# chepe:

¢ IaBaTb OIIPCACIICHNA N3YYCHHBIX MTOHSATHH: BCIIIECTBO (XHMH‘I@CKHﬁ OJIEMEHT, aTOM, HOH, MOJICKYIJIAa,
KpucTtaJlliIndeCKad peuICTKa, BEUICCTBO, MIPOCTHIC U CIIOKHBIC BCIICCTBA, XUMHUYCCKAA q)opMyna,
OTHOCHUTECJIbHAA aTOMHAasA MacCa, OTHOCUTCIIbHAA MOJICKYJIsIpHasa MacCa, BAJICHTHOCTb, OKCHUAbI, KUCJIOTHI,
OCHOBaHUs, COJIU, aM(I)OTepHOCTB, HWHOIUKATOp, HepI/IOIII/I‘-IeCKI/Iﬁ 3aKOH, IICPpUOANICCKAA CUCTEMA,
nepruoanvdcCKasn Ta6n1/1ua, H30TOIIbl, XUMHUYECCKas CBA3b, SJICKTPOOTPULHATCIIBPHOCTD, CTCIICHb OKHWCIICHU A,
BJIGKTpOJII/IT); XUMHYCCKad pCaK A (XI/IMI/I‘-IGCKOC YpaBHCHHEC, TCHCTUYCCKAA CBA3b, OKHUCIICHUC,
BOCCTAHOBJICHUEC, DJICKTPOJIUTHUYCCKAA ,I[I/ICCOL[I/IaI_[HH);

* OIKCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSATEILHO MIPOBEICHHBIE IKCIIEPUMEHTHI, UCTIONB3YS ISt
ATOTO €CTECTBEHHBIN (PYCCKUI, POJIHOI) A3bIK U S3bIK XUMHU;

¢ OIIHUCBIBATH U pa3JINYaTh U3YUCHHBIC KJIACChl HCOPTaHUYCCKUX COGHHHGHHﬁ, IMPOCTBIC U CJI0KHBIC
BCIICCTBA, XUMHWYCCKUC PCAKIINU,

* KJIacCU(UIIUPOBATH U3YYCHHBIC OOBEKTHI U SIBIICHHUS,

* HAOJII0ATh AEMOHCTPUPYEMbIE U CAMOCTOSTENbHO MPOBOUMBIE OIIBITHI, XUMHUUECKUE PEAKIIUH,
MIPOTEKAOIKE B IPUPOJIE U B OBITY;

¢ ACJIaTh BBIBOJAbI U YMO3AaKJIHOUCHUA U3 Ha6JIIOZIeHI/II\/JI, N3YUYCHHBIX XUMHUYCCKUX 3aKOHOMepHOCTCfI,
IMPOTrHO3UPOBATH CBOMCTBaA HCHU3YUCHHBIX BCHICCTB I10 aHAJIOTUH CO CBOMCTBaMH HN3YUCHHBIX;

* CTPYKTYPHUPOBATh U3yYEHHBII MaTepual U XUMHUUECKYI0 HH(POPMAIIHIO, TOTYYEHHYIO U3 JPYTUX
HUCTOYHUKOB;

* MOJETTUPOBATH CTPOSHHE aTOMOB JIIEMEHTOB TIEPBOT0 — TPETHET0 MEPUOIOB (B paMKaX M3YYEHHBIX
noyioxeHuit Teopun J. Pezepdopna), ctpoeHne mpoCcTeUIuX MOJIEKYI.

2. B IeHHOCTHO-OpHMEHTAIIMOHHON cdepe:

* AHAJIM3UPOBAThH U OLIEHUBATh MOCIEACTBUS ISl OKPY KAIOLIEeH cpeibl ObITOBON U MPOU3BOACTBEHHOMN
JeSITeTbHOCTH YEJIOBEKA, CBSI3aHHOM C MmepepaloTKOM BEIIEeCTB.

3. B tpynoBoii cdepe:

* IIPOBOOMTH XUMHYECKUH SKCIICPUMCHT.

4. B cdhepe 6€3001aCHOCTH KU3ZHEAEITEILHOCTH:

* OKa3bIBaTh MEPBYIO MOMOIIIb [TPU OTPABIICHUSX, 0XKOTaX U JPYTUX TpaBMax, CBI3aHHBIX C BEIIECTBAMU
1 1a00paTOPHBIM 000PYAOBAHUEM.

YYEBHO-TEMATHUYECKMUIA ITJIAH.

Ne KosanuyectBo JlaboparopHsie,
n\n | HasBaHHe TeMbl 9acoB NpaKkTHYeCKHe, KOHTPOJIbHbIE PadoThI
1 [ToBTOpEHME JLp. Nel «Peakuuu mosiydeHus U CBOMCTBA THIPOKCUIOB
OCHOBHBIX BOIIPOCOB LIMHKA WIH aJTFOMUHUS.
Kypca 8 kiacca u 7 K.p. Nel.
BBEJICHHE B KypcC 9
KJiacca.
2 JLp. Ne2 «O3HakomileHHE ¢ KOJUIEKIIMEH 00pa3oB
Merasl. 9 METAJUIOB U CILIABOBY.
JL.p. Ne3 «O3HakoMII€HUE C KOJUIEKIIMEN PYI.




JLp. Ne4 «O06pa3iipl IpUPOTHBIX COSTUHEHHH MIEITOYHBIX
METaJIJIOBY.
K.p. Ne2.
3 [TpakTrkym Ne 1 IT.p. NoNe 1-3
«CBOICTBa METAJIIOB 3
1 UX COEJIMHEHUIN
3 JLp. Ne5 «KauecTBeHHas peakuys Ha raJION€HUI-UOHBDY.
JLp. Ne6 «KauecTBeHHas peakius Ha CyJIb(aT-uon».
JLp. Ne7 «KauectBennas peakuus Ha NHy »
JLp. Ne8 «3nakomMcTBO ¢ 0Opa3amMu HUTPATOB U
HUTPUTOBY.
JLp. Ne9 «CroiictBa H3PQOy4, KaK 251€KTpOIHTAY.
HeMeTaUibL 28 JLp. Nel10 «ITonyuyenue, cobupaHue u pacio3HaBaHUE
COy».
JLp. Nell «3HakoMCTBO € KOJUIEKIIMEH KapOOHATOB.
JLp. Nel2 «3HaKOMCTBO C KOJIJIEKLIMEN NPUPOJAHBIX
COCTMHEHUN KPEMHUSD.
JLp. Nel3 «3HaKOMCTBO C KOJUICKIIMEHN U3ACIIUN U3
cTekia, hapdopa, KepaMHUKH, [IEMEHTA.
K.p. Ne3.
4 [Ipaktrkym mo Ne2 IT.p. NeNor4-6.
«CBolicTBa 3
HEMETAJUIOB U UX
COCTUHEHUN)
5 Opranunueckue 10 K.p. N4,
BEIIECTBA.
6 O06o0meHne 3HaHMH
110 XUMHH 32 KypC 8
OCHOBHOM IIKOJIBI.

Coaepsxanue nporpaMmbl y4e0HOTo Kypca.

IToBTOpEHUE OCHOBHBIX BONPOCOB Kypca 8 Kjiacca U BBeJleHHe B Kypc 9 kiacca. — 7 yacoB

XapakTepucTUKa 3J€MEHTA M0 €r0 MOJ0KEHHUIO B MEPUOANYECKON CHUCTEME XMMUYECKUX 3JIEMEHTOB
H. W. MengeneeBa. CBoicTBa OKCHAOB, KHCJIOT, OCHOBaHHMNW U COJIeW B CBETE TEOPUH
AIEKTPOJUTUYECKON AMCCOLMALMM U MPOLECCOB OKUCIECHUS-BOCCTAHOBIICHUS. ['€HeTMUecKue psibl
MeTajla U HeMeTaia.

[TonsTHE O MEPEXOaHBIX dIeMEeHTaXx. AM(OTEPHOCTh. [ eHETHUECKU Psi/i IEPEXOTHOTO dIIEMEHTA.

[Iepnonnueckuil 3aKOH M MEPUOAUYECKAs CHCTeMa XMMHUYeckux 3iaeMeHToB JI. 1. MenneneeBa B
CBETE YUYEHHMsI O CTpOoeHHH atoMa. X 3HaueHue.

JlabopaTopHsbiit onbIT. 1. [Tomydenue runpokcua IMMHKA U UCCIEA0BAaHUE €TO CBOMCTB.

TEMA 1. Mera/uibl - 9 yacoB

[TonoxxeHne MeTayuioB B MEPUOAMYECKONW cUCTeMe XuMHUueckux anemeHtoB /. M. Menpaeneesa.
MeTtannndeckasi KpUCTAITMYECKAs PelIeTKa 1 MeTaTnYecKasi XuMuieckast cBsi3b. O0mue Gpuzndeckue
cBoiictBa MeTaroB. CINIaBbl, MX CBOWMCTBA M 3HAUYCHHE. XHWMHUYECKHE CBOMCTBA METAIIOB Kak
BOCCTAHOBUTEJEH. ODJNEKTPOXUMHUYECKUN Ppsii HANpSIKEHUH METaUIOB M €ro MCHOJIb30BaHUE MJif
XapPaKTEPUCTUKNA XUMHUUECKUX CBOMCTB KOHKPETHBIX MeTa/I0B. CIIOCOOBI MOTYyYeHUsI METAJIJIOB: MTHUPO-,
THIPO- U dNIeKTpoMeTautyprusi. Kopposus MeTaiioB u crocoObl 60phObI ¢ HEl.

OOmas xapakTEepHUCTHKA HIEJOYHBIX MeTananaoB. Mertawisl B npupojae. Obmue crnocoos!
ux monydeHusi. Ctpoenune atromoB. lllerouyHble MeTaIbl — MPOCTHIC BEIIECTBA, WX (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA. BakHEeHIMe coeIMHEHNS MEIOYHBIX METANIOB — OKCHJIBI, THAPOKCHIIBI M COTH
(xmopuabl, kKapOOHATHI, Cylb(aThl, HUTPATHI), UX CBOWCTBA U TMPUMEHEHUE B HAPOJHOM XO3SHCTBE.
Kanumitasie ynoopenus.



O6mas xapakTepHCTHUKaA 3JeMeHTOB riaaBHoil moxarpynnsl |l rpynmer. Crpoenue
atoMoB. lllenouyHo3zeMesnbHbIE METAUIBl — TMPOCTHIE BEIIECTBA, MX (U3MUECKHE U XUMHUYECKHE
CBOICTBa. BaxHeimue coequHEHHs MIEIIOYHO3EMETbHBIX METANIOB — OKCHBI, TUAPOKCUIBI H COIU
(xymopuibl, KapOOHATHI, HUTPATHI, Cyabdarel U ¢ocdaThl), UX CBONCTBA U MPUMEHEHHE B HAPOJIHOM
XO35UCTBE.

Anomunuii. CrpoeHue aroma, (u3MYEeCKHMe W XHUMHUYECKHME CBOWCTBA MPOCTOrO BEIIECTBA.
CoenuHeHHs ANMIOMHUHUSL — OKCHUJI M THIAPOKCHA, MX aMQOTEpHBIH XapakTep. Bakueiimme comnu
amomunus. [I[pumMeHeHne antoMUHUS U €T0 COeIMHEHUH.

XKenezo. Crpoenne aroma, ¢(U3MYECKHME W XHMUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
['eneTnveckue psbl Fe?* u Fe**. KauecrBenubie peakiuu Ha Fe?* u Fe*". Baxueiiume conu xenesa.
3Ha4yeHue jxenesa, ero COeIMHEHHI U CIIJIaBOB B TIPUPO/IE U HAPOJHOM XO3sIHCTBE.

Hemonctpanuu. OOpa3ubl MIETOYHBIX W IIETOYHO3EMENbHBIX MeTauioB. OOpasilbl CIIaBOB.
B3aumopneiictBue HaTpus, JIMTHS M KajlblMs C BOJOW. B3ammoneiicTBHE HATpUsT U MArHus C
KHCI0poaoM. B3anmopelicTBre MeTa/uioB ¢ HemeTautamu. [lonyuenne ruapokcunos sxenesa (1) u (111).

JlaboparopHble onbIThl. 2. O3HAKOMIICHHE ¢ 00pa3laMu METAJUIOB M CIUIaBOB. 3. O3HAKOMJICHHE C
KoJuekuuen pya. 4. O3HakomiieHue ¢ 00pa3liaMu MPUPOJHBIX COSTMHEHU MIETOYHBIX METAJIOB.

TEMA 2. lIpaktukym Ne 1 «CBoiicTBa MeTaJIJIOB U UX COeAMHEHUID» - 3 yaca
1. Ocy1ecTBiIeHHE LIEOYKH XUMUYECKUX MIPEBPAILEHHI METaIOB.

2. [lonydeHue u cBOMCTBA COETMHEHUIN METAJLIOB.

3. Pemienue skcriepuMeHTaNbHbIX 337a4 Ha PACIO3HABAHUE U MIOJYyYEHUE BEILECTB.

TEMA 3. HemeraJuisl - 28 yacos

OO0mas xapakTepucTUKa HEMETAIJIOB: MOJIOkKeHHe B mepuoaunyeckoil cucteme [I. . Menneneesa,
0COOEHHOCTH CTpPOCHHUSI aTOMOB, OJJIEKTPOOTPHUIIATEIBHOCTh KaK Mepa «HEMETAUIMYHOCTHY», PN
3JEKTPOOTpULATENIbHOCTA.  KpucTamnueckoe CTpOEHHE HEMETalIOB — MPOCThIX  BEIIECTB.
Annotponus. ®uznueckue cBocTBa HeMeTaI0B. OTHOCUTEIBbHOCTD MOHITUN «METAJLD», «HEMETAIII».

Bonopon. Ilonoxenue B mepuoanuecKkon cucremMe xumuueckux anemeHtoB [[. M. Menneneesa.
Crpoenue aroma u Mojekyiabl. dusnueckre M XMMHYECKHE CBOMCTBA BOJAOPOJA, €ro IMOIYYeHHE U
IIPUMEHEHHUE.

OOmas xapakTepucTtuka raigoreHon. Crpoenne artoMoB. [IpocTeie BemiecTBa, uX
¢usnyeckue M XUMHUYecKne cBoWcTBAa. OCHOBHBIE COEIMHEHHS TaJOreHOB (TaJOreHOBOJIOPOIBI U
raJioreHuibl), uX cBoicTBa. KauecTBeHHas peakuusi Ha XJopua-woH. Kparkue cBemeHus O XJope,
Opome, prope u noze. [IpumeHeHue raloreHoB U UX COEAUHEHHUH B HAPOJITHOM XO3SHUCTBE.

Cepa. CrpoeHue aroma, ajlIOTPOMNMsI, CBOMCTBA U MPUMEHEHHE poMOnUecKoi cepbl. OKCUABI CEephl
(IV) u (VI), ux monydeHue, cBOWCTBa U nprMeHeHrne. CepoBOJOpOIHAs U CepHUCTas KHUCIOThL. CepHast
KHCJIOTA U €€ COJIM, UX IPUMEHEHNE B HapOJHOM Xo3siiicTBe. KauecTBeHHas peakuys Ha Cyab(haT-uOH.

A3oT. CrpoeHue aToMa U MOJIEKYJIBI, CBOMCTBA MMPOCTOr0 BellecTBa. AMMMAK, CTPOCHHE, CBOICTBA,
nojydeHue u npuMeHenue. Conu amMMOHUs, UX cBoiicTBa W mpumenenue. Okcunel azota (1) u (1V).
A3OTHas KHCJIOTa, €€ CBOMCTBAa M NpuUMeHeHue. Hutparel U HUTPUTHI, MpobiieMa UX COJEpKaHUS B
CeJIbCKOXO03SICTBEHHON NPOAYKIIUU. A30THBIE YOOpPEHHUSL.

®ocdop. Crpoenue aroma, aJuIOTPOIHUs, CBOMCTBA Oenoro u KpacHoro ¢gocdopa, UX MPUMEHEHHE.
OcHoBuble coeauHeHus: okcua ¢ocdopa (V), oprodochopras kuciota u ¢ocdarel. DochopHbie
ynoopeHus.

Yraepon. Ctpoenue aroma, ajulOTpONUs, CBOMCTBA a/NIOTPOMHBIX MOAU(UKALUN, TPUMEHEHHE.
Oxcunpt yraepona (1) u (IV), ux coiicTBa u npuMeHeHne. KadecTBeHHast peakius Ha YIIIEKHCIIbIN Ta3.
KapOoHnaTel: KanbIUT, cofa, MOTall, MX 3HAUY€HHWE B NPUPOJIE U KU3HM dejoBeka. KauecTBeHHast
peakius Ha KapOOHAT-HOH.

Kpemuuii. Crpoenne atoma, KpUCTAJUIMYECKUN KPEMHHM, €ro CBOWCTBA M NpuUMeHeHHe. OKCHJI
kpemuus (1V), ero npupoiabie pa3sHOBUAHOCTH. CUIMKATHI. 3HAYEHUE COSTMHEHUI KPEMHUS B )KMBOU U
HexuBOM nipupoe. [IoHsTHE 0 CUITMKATHOW MPOMBIIIJIEHHOCTH.

Hemonctpanuu. OOpasiipl raJoreHoB — MPOCTHIX BellecTB. B3anMoneiicTBre raloreHoB ¢ HaTpUeEM,
amoMuHIeM. BeITecHeHHe XJIopoM OpoMa MM UO/a U3 PaCTBOPOB UX COJIEH.

B3anmMozeincTeue cepsl ¢ METaUIaMH, BOJXOPOJAOM U KUCIOPOAOM.

B3anmopeiicTBre KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEABIO.

[Tornomenue yrieM pacTBOPEHHBIX BEILIECTB WM ra3oB. BoccTaHOBIEHHE MEU U3 €€ OKCHJIA YTIIEM.
OO6pa3ibl MPUPOIHBIX COSTUHEHHUH XJIopa, cephl, dhocdopa, yraepoaa, kpemaus. OOpasipl BaXKHEHITNX



IUISL HAPOJHOTO XO35HCTBA CyNb(}haTOB, HUTPATOB, KApOOHATOB, PochaToB. OOpa3Lbl CTEKIA, KEPAMHKH,
LIEMEHTA.

JlaGoparopHble ombIThl. 5. KauecTBeHHas peakius Ha XJOpUA-WOH. 6. KadecTBeHHas peakuus Ha
cynbdar-uoH. 7. Pacio3naBanue coneil aMMoHusA. 8. 3HaKOMCTBO ¢ 00pa3liaMyd HUTPATOB U HUTPUTOB.
9. CaoiictBa H3PO, kak anmekrponuta. 10. [TomydeHnue yriieKuciioro rasa u e€ro pacro3HaBanue. 11.
KauectBenHast peaknusi Ha KapOoHaT-woH. 12. O3HakOMJICHHE C TPHUPOAHBIMH CHIMKaTamMu. 13.
O3HaKOMJIEHHME C IPOAYKIIMEN CUIMKATHON IPOMBILIEHHOCTH.

TEMA 4. IIpaktukym Ne 2 «CBoiicTBa HEMeTA/UIOB U MX COelMHEeHNID> - 3 yaca

4. Pemenue sKcriepuMeHTANbHBIX 3a7a4 1o TeMe «lloarpymnmna kucioponay.

5. Pemienue skcriepuMeHTaNbHbBIX 33/1a4 110 TeMe «lloarpynmsl a30Ta U yriaepoaar.

6. Ilomydenue, coOupanue U paclio3HaBaHUE Ta30B.

TEMA 5. Opranudeckue coennnenusi — 10 yacon

BemectBa opraHndyeckue M HEOPraHUYECKHE, OTHOCUTEIIBHOCTb IIOHATUS  «OpraHUYECKHe
BeuiectBay. [IpuunMHBI  MHOroOOpa3usi OpraHMYECKUX CoeIuHEHU. XUMHYeCcKoe CTpOeHHue
OpPTaHUYECKUX COCTUHEHNH. MOJIEKYISIPHBIE U CTPYKTYpPHBIE ()OPMYIIBI OPraHHUECKUX BEIIECTB.

Mertan u 3TaH: cTpoeHue Molekyi. ['openue metana u sTana. erunpupoBanue stana. [Ipumenenue
MeTaHa.

XUMUYECKOe CTPOCHHE MOJIEKYJbl dTuieHa. [[BoitHas cBs3b. BiaumopeiicTBue 3TujeHa C BOJOMA.
Peakuuu nonumepuszanuu 3tuseHa. [lonusTuiieH u ero 3HaueHue.

[TonsiTHE O MpeaeNbHBIX OJHOATOMHBIX CIIUPTaX HA MPUMEpPax METAHOJIa U ATaHOJda. TpexaTOMHBIH
CIIUPT — TJIMIEPUH.

[TonsTre 06 anpaeruaax Ha MpUMEpPE YKCYCHOTO anbaeruaa. OKUCIeHNe allbJeTu/Ia B KUCIIOTY.

OaHOOCHOBHBIE IIpeJIEIbHbIE KAPOOHOBBIE KUCIOTHI Ha MIPUMEpPE YKCYCHON KUCIOThL. Ee cBolicTBa u
npuMmenenue. CTeapuHOBasi KUCIOTa KaK MPEACTaBUTENb KUPHBIX KAPOOHOBBIX KUCTIOT.

Peakium sTepuduKayu ¥ MOHIATHE O CIOXKHBIX dpupax. JKUpbl Kak CIOXKHBIE d(DUPHI TIIHLEPUHA U
KUPHBIX KUCTIOT.

[Tonsitue 060 amuHOKHMcHOTax. Peaknuu moivMkoHaeHcauu. benku, uxX cTpoeHue u Ouoyioruueckas
poJIb.

[Tonsitue 00 yrieBogax. I'moko3a, ee cBoiicTBa U 3HaueHue. Kpaxman u nemmtosnosa (B CpaBHEHUN),
uX OMOJIOTUYECKas POJib.

JeMoHcTpanmu. Monenn MOJeKyl MEeTaHa W JAPYrux YrJIeBOAOpOJoB. B3anmoneicTBue 3TUIIEHA ¢
OpOMHOM BOJION U pacTBOpOM MepMmaHraHara kamus. OOpasubl dTaHoNa U ThnuiepuHa. KayecTBeHHas
peakuuss Ha MHOroaToMHble cnupThl. [lomydenue ykcycHo-3TUIOBOrOo 3¢upa. OMBUIEHHE KUpA.
BiaumopeiicTBue TIIOKO3bI ¢ aMMHAYHBIM PacTBOpPOM oOKcuja cepeOpa. KauecTBeHHast peakius Ha
Kpaxmail. JlokazarenbCTBO HaIW4yusl (YHKIMOHAIBHBIX T'PYII B pacTBOpaXx aMHUHOKHUCIOT. ['opeHue
0enkoB (IIepcTH WM NTUYBUX NepbeB). L[BeTHBIE peakiuu OeIKoB.

TEMA 6. O0001eHue 3HaHU 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI — 8 4acoB

@U3NYECKUII CMBICI TOPSAKOBOTO HOMEpA 3JIEMEHTAa B INEPUOAMYECKON CUCTEME XUMHUYECKUX
anemeHToB JI. M. MenneneeBa, HOMEPOB NEPHOJAa U TPYIIBI. 3AKOHOMEPHOCTH W3MEHEHUS CBOWCTB
AJIEMEHTOB U MX COEJUHEHUN B MEPUOJAX U TPyMNMax B CBETE€ NPEICTABICHUM O CTPOEHUU ATOMOB
AJIEMEHTOB. 3HAaU€HHE NEPUOANUECKOT0 3aKOHA.

Tunbel XUMHYECKUX CBS3€M M TUIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBS3b CTPOEHUS U CBOMCTB
BELIECTB.

Krnaccudukanus XuMHYECKHX PeakIuil 0 pa3INYHbIM MPU3HAKAM (YUCIIO U COCTaB Pearupyromux u
00pa3yromuxcsi BEMIECTB; TEII0BOU A(h(PEeKT; UCIOIb30BaHNE KaTaln3aTopa; HAIpaBJICHUE; N3MECHECHHE
cTerneHel okucienus atomoB). [IpocTeie u cioxHbIe BemecTBa. MeTauisl 1 HeMeTalulbl. [ eHeTnueckue
pAIBI MeTaJIa, HEeMeTala U epexoaHoro Metaya. Okcuasl (0OCHOBHBIC, aM(OTEPHBIC U KUCIIOTHBIE),
THIPOKCHUIBI (OCHOBaHUs, aM(OTEpPHBIE TUIPOKCHUIBI U KUCIOTHI) M COJIM: COCTaB, KIacCH(PUKAIUI U
o01irie XUMUYEeCKHe CBOWCTBA B CBETE€ TEOPUU AIIEKTPOJUTHUUECKON IUCCOIMAIMKN U MPEACTaBICHUN O
nponeccax OKMCICHUA-BOCCTAHOBJICHUS.



CPEJACTBA KOHTPOJIA.

KonTpoabHnas padora Ne 1. ITloBTopenne 3a kypc 8 kiacca.

3aganune 1

JlaiiTe XapaKTepUCTHKY PEaKI[MU CHHTE3a [10 BCEM U3BECTHBIM BaM IpU3HAKaM KilaccUu(UKaIuii:
Bapuanrl

250, + OF 2503+ Q

Bapuant?2
N, + OoF 2NO—Q

s 1-20 yposusa yaurtento HyHO OyJeT ykas3aTbh, 10 KaKUM IIpU3HaKaM Kiaccuukauil yyammecs
JOJKHBI ONPEAETUTh, YTO ATO PEAKIIHS:

* IO YMCJIY M COCTAaBY MCXOJHBIX BEHICCTB U IMTPOAYKTOB PCAKIINH,
¢ ITIO0 UIBMCHCHHIO CTCIICHU OKHUCJICHUSA aTOMOB,

* IO UCHOJIB30BAHUIO KaTAIN3aTOPa,
* [0 HaIPaBJICHHIO;

* 10 TeroBoMy 3P dexTy;

* 1o (a3HOCTH.

AHaJoruyHo YUYHUTCIIKO HY?KHO YKa3aTh, KaKUC YCJIOBUA CMCIICHUS PABHOBCCHUA HY)KHO UBMCHUTDL U
Kak, YTOOBI CMECTUTH PaBHOBCCUC BIIPABO:
* KOHLCHTpAIUIO BCHICCTB,

* TeMIIEpaTypy;
* JIaBJICHUE.

Jnist 2-20 yposHs apaMeTphl yUUTEIEeM He TAIOTCS U, KPOME ITOTO, yIalecs JOKHBI
apryMEHTHPOBATh CBOM OTBET.

s 3-20 ypoeHs — MOKHO TPEUIOKUTH CPABHUTH (T. €. HAWTH 00111ee U OTIUYHOE) JJIsT 000MX
nporeccoB: cuHTe3a SOzu NO(COOTBETCTBEHHO, JIJIsl 9TOTO YPOBHS HE OyJET BAPHAHTOB).

3aganue 2
JlaiiTe XapakKTepUCTHKY XMMHYECKOTO DJIEMEHTA 110 €T0 TOoJoKeHUI0 B [leproandeckoit cucreme.

s 1-20 yposHs — XapaKTEPUCTUKY XUMUYECKOTO AJIEMEHTa — METaJlIa 0 MPeII0KEHHOMY
yuuTeneM Iiany. B kadectBe TpeOOBaHUS KO BTOPOW YacTH ATOTO 3a/laHusl ydyarieMmycs Oyaer
HEOOXOMMO OTPEACIIUTh XapaKkTep OKCHIA U TUAPOKCHUIA U MOATBEPAUTH CBOM BBIBOJ] OJTHUM
ypaBHEHHEM PEaKIMK B MOJIEKYJISIPHOW U MOHHOW popMax (JIJIs1 KaKIOTO KJIacca COCTUHECHHM ).

s 2-20 yposHs — XapaKTEPUCTUKY XUMHUYECKOT0 JIEMEHTa — HeMeTaia (0e3 MpeIoKeHHOTO
YUUTEINEM IJ1aHa). XapaKTep OKCUAa U THAPOKCHIA HEMETalIa IPESIOKUTh ITOATBEPIUTh
COOTBETCTBYIOLIMMH YPAaBHEHHSIMU BCEX XapaKTEPHBIX PEAKIMK B HOHHON M MOJICKYJISIpHOH popmax (B
ATOM TIOPSIIKE).

Jst 3-20 yposHs — 3alaHue ISl ATFOMUAHUS WM OepuiuIis B 00beMe TpeOOBaHMH I 2-TO YPOBHS.



KonTpoabHas padora Ne2. «MeTaaiab».

3aganue 1

3anuimTe ypaBHEHUS peakiuii, xapaktepusymomux coicrsa: Li i Na, Ca, Al, Fe —
COOTBETCTBEHHO, OyIeT MPEIOKEHO YETHIPE BapUaHTA.

YpoBHeBas nuddepeHnuaus OyaeT onpeaesiThes B IEPBYIO odepeb 00s13aTeIbHBIM MUHUMYMOM
Y JIOTIOJTHUTENBHBIM 00hEMOM 3aIaHUH K HEMY:

1-ii ypoBensb

Yyamuecs: 0053aTeIbHO JOHKHBI 3aMMCaTh YPABHEHHS PEAKIIMA IS BCEX MPEJI0KEHHBIX METAIIJIOB
XOTsI OBI C OJTHUM HEMETAJJIOM, Hal[PUMEDP TaJIOTEHOM; [T IEI0YHOT0 U IIEeT0YHO3EMEITBHOTO
METAJIJIOB — C BOJIOM; JIJIsl aTFOMUHUS U JKeJie3a — C PACTBOPAMH KHCIIOT U COJICH.

MO3KHO MPEUIOKUTH B KAUeCTBE BTOPOM YaCTH ATOTO 3aJ]aHUs PACCMOTPETh OJHO CBOMCTBO — B
cBere OBP u eme ogao — B cBere TO/I.

2-ii ypoBeHb

VYyaruecss MOTYT IPEIOKUTh YPaBHEHHsI peaKLUii C KUCIOPOJOM U C CEpPOii, a He TOJIBKO C
raJloreHaMu; IPUBECTH YPAaBHEHUS PEeaKIMH sl amoMuHoTepMuu. Peakiuu B ceere OBP u TO/] pac-
CMaTpUBAIOT, KaKk Ha 1-M ypoBHe.

3-ii ypoBeHb

VYyammumecs o0s13aHbI Bce peakinu xapakrepuszonath U B cBete OBP, u B ceete TOJI (1151 Kucnot u
coneil). Yuurtesns BOpaBe MoTpedoBaTh, YTOOBI yyalluecs MPH BBITOJIHEHUH 3TOTO 3aJaHHs Xa-
paKkTepU30BaIId 3aBUCUMOCTb IPOJIYKTa PEAKIIMKA METaJlJIa C HEMETAJUIOM OT OKUCIUTEIbHBIX CBOMCTB
nocieanero (FeCls, Ho FeS), paBHO, Kak U XapaKTepU30BaIK MPOIYKThI PEaKI[MKA TOPEHUS METaJlIa B
kuciopoae (LioO — nopmanbsHbiii ocHOBHBIH okcu I, HO NayO, — nepokcu, Al,O3 — amborepHsbIit
okcu;, Fe3O4 — cMermanHbIit OKCHI).

3ananmue 2

3anummnTe ypaBHEHUS PEaKIUil 17151 IEPEX0I0B:

1-ii ypoBensn

Ca— CaO — Ca(OH)z - C&(NOg)z - Cag(PO4)2

Al — Al,O3 — AICIl; — AI(OH); — NazAlO; — AI(NOs)3

Fe — FeCl, — Fe(NO3); — Fe(OH); — FeO — Fe

Fe — FeCl; — Fe(OH)3; — Fe;O3 — Fe — FeS

2-ii ypoBeHb

B nierouke nepexoaoB OyayT MPOIYCKH, HAIPUMED:

Fe — FeCl; — ... » Fe;0O3 — ... — FeS

3-ii ypoBeHb

B nenouke nepexosoB OyAyT JOMOJIHUTEIBHBIE CBSI3H, HATIPUMED:
! v

Ca— CaO —..— Ca(l;|03)2 — Ca3(POy);
|

Bropas gacts 3roro 3amxanus nocesniera OBP u TO/1: miis 1-20 yposHs paccMOTpeTh 10 OTHOM

pCaKkuuu I KaXXJ0ro ciiy4das, I 2-20 YpoeHsi — 110 ABa, AJIA 3-20 — BCE BO3MOKHBIC CJIy4dau.



3aganue 3
3ajada Ha BBIXOJI TPOIYKTA PEAKIIUH

1-ii ypoBensb

Bapuant 1

[Tpu B3aumonelicTBuu 23 r HaTpUs ¢ BO0H Obu1o momydeno 10 11 Bogoposa (H. y.). CKOIBKO 3TO
COCTAaBJISIET MPOLEHTOB OT TEOPETUUECKU BO3ZMOXKHOTO?

Bapuant 2

Kakoii 06beM yrieKkucioro raza mpornycTUiIu 4epe3 «M3BECTKOBYIO BOJLY», €CIIM IIPU 3TOM BbINaso 15
I 0CajiKa, 4YTo cocTaBisieT 75% OT TeOPETUYECKH BO3MOKHOT0?

2- il ypoBeHb

Bapuant 1

JlomoyIHUTENBbHOE 3aJJaHKE: KaKO€ KOJIMYECTBO 1IEJI0YH 00pa30Baoch MpU 3TOM?

Bapuanrt 2

JlonoyHUTENbHOE 33aJJaHKE: KaKO€ KOJIMYECTBO TMAPOKCUA KAJIbLIKs BCTYIIHIIO IIPH 3TOM B
peakiu?

3-ii ypoBeHb

Bapuant 1

Emé onno 3aganue — Ha pacuét MmaccoBoii nonu. [1pu B3aumoeiictBuu 23 r HaTpus, COAEPKAIIETO
10% npumecei ...

Bapuanrt 2

FEme oqno 3amanme:

Cxoiibko rpaMMOB 2%-HOTO pacTBOpa THIPOKCHIA KaIbIUs MOTPeOOBAIOCH IJIsl peakiuu?



KonTpoasnas padora Ne3. «Hemeramwiabi».

BapuanTt 1

3ananme 1.
3anuiuTe ypaBHEHUs peaklui Iepexo/10B:
1-i1 yposenw
¥Yposens 1: S ->FeS— SO,— SO3— H,SO4— BaSO,
Yposens 2: C >CH;— ?—>CaC0O3—Ca(HCO3),— ? »Ca0
Bropoe TpeboBaHue Kk 3TOMY 33AaHUIO: (sl 1-TO YPOBHSI) paccMOTpeTh nepBbii iepexon B ceete OBP,
a mocneaauii — B cBete TOJI (1u1st 2-TO YpOBHSI — BE3J1€, T/I€ 9TO UMEET MECTO).

3ananmue 2.
JlaTh MOJNHYIO XapaKTEPUCTUKY PEaKIHH:
Ny + 3H,— 2NH3 + Q

3aganue 3
Ypasuats cxemy OBP meTogoM aiiekTpoHHOTO OaaHca:
VYposensn 1: Cu + HNO3(pa36.) ->Cu(NO3), + NO + H,0
YpoBenb 2: H,S04(koH11.) + Zn— ? + ? + H,0O

3ananmue 4.
3anavya Ha U30BITOK OJHOTO U3 MPOAYKTOB PEAKIIHH.
[IpuBenem ycioBust 3a7a4 JJIsl TPEX YPOBHEH.
1-i1 yposenw
Jlnst cunTesa xsoposoopoaa B3su 200 1 Bogopoaa u 250 i xsopa. Kakue ra3sl 1 B KakoM o0beme
OCTaHyTCs B COCY/JIE MOCIE PEaKIuu?
2-11 yposetb
B 730 mr 20% -HOro pacTBOpa CONSTHOM KUCIOTHI pacTBOpUiIH 67,2 Mi1 amMuaka. CKOJIBKO
MUJUIMTPaMMOB XJIOpUa aMMOHUS 00pa30BajIoch MpH 3TOM?

Bapuanr 2.
3aganue 1.
3anuimmuTe ypaBHEHUS peakIfil Mepexo/0B:
YPOBeHb 1: N,b—>NH3— NO —- NO,—~ HNOg—)CU(NOg)Q
Yposensb 2: Si ->Mg,Si —» ? ->NaySiOz— ? — SiO,— Si
Bropoe TpebGoBaHme kK 3TOMY 33aHHIO: (TS 1-TO YPOBHS) paccMOTpPETh NepBhIid iepexo B ceete OBP,
a nocneaHuit — B cBeTe TOJ (151 2-T0 YpOBHS — Be3JI€, I/1€ 3TO UMEET MECTO).
3aganue 2.
JlaTh MOJHYIO XapaKTEPUCTUKY PEaKIINU:
2NO + O,— 2NO2; + Q
3ananue 3
VYpaBuate cxemy OBP meronom anekrponHoro 6ananca:
Yposennb 1: Cu + HNO3(kon1r.) ->Cu(NO3), + NO, + H,0O
Yposens 2: NH3 + CuO— ? + Cu
3aganue 4.
3amada Ha U30BITOK OHOTO M3 MPOAYKTOB PEAKIIHH.
[TpuBenem ycnoBus 3a1a4 AJisl TpEX YPOBHEH.
1-i1 yposenw
Jlnst cunTe3a xjaopoBonoposa B3suin 200 1 Bogopoaa u 250 i1 xnopa. Kakue rassl v B KakoM oobeme
OCTaHyTCs B COCYJIE MOCIIE PeaKuu?
2-11 yposens
Kakoit 00bem yriekuciioro rasza (H. y.) oopasyercs npu B3anmoaeicTsun 1260 xr 30%-Horo pacTBopa
a30THOM KUCHOTHI ¢ 250 Kr n3BecTHsIKa, coaepakaniero 20% npumecei.



HUTOI'OBASA KOHTPOJIBHAS PABOTA IO XUMHMU. 9 KITIACC
Bapuanr 1.

1.0Onpenenuts Maccy ocaaka, KOTOpbI MOYKHO MOJIy4UTh IpH B3aumoeicTeuu 320 rpammoB 5% -
HOTO0 pacTBopa cyibdaTta menu u 160 rpammoB 10% - HOro pacTBopa rHAPOKCUAA HATPHUSL.

2.0cy11ecTBUTh XMMUUECKHUE ITPEBPALLIEHMSI 110 CIIEAYIOIIEH IEMOYKE:
Cl, — KCl — HCI — FeCl; — AgCl — Cl; — FeCl3

3.M300pa3uth CTpYKTYypHYIO opMyITy BelecTBa, nMeroniero xumuaeckuii cocraB CsHg. Kak
Ha3bIBACTCSI 3TO BEIECTBO U K KAKOMY KJIacCy cOeAMHEHUM npuHaanexuT? Hanucate ypaBHeHHE
peakIy TOPEHUs JAHHOTO BEIIECTBA.

Bapuanr 2.

1.0npenenuts 00bEM ra3a, KOTOPbIH MOXHO MOJIYYUTh TIpU B3aumoeiicTBuu 196 rpammos 50% - HOrO
pacTBopa cepHOM KUCIOTHI U 117 rpaMMOB KaMeHHO# comnu, coaepxaiieit 50% He ydyacTBYIOIIUX B
peaxiuu npumeceil.

2.0cy11ecTBUTh XMMHUECKHE TTPEBPAIICHHS 110 CIIEAYIONIEH IeoYKe:
Fe — Fe(OH); — Fe(OH); — Fe;0O3 — Fe — FeCl, — FeCls

3.M300pa3uth CTpyKTYypHYIO opMyITy BelecTBa, nMmeroniero xumuaeckuit cocras CoHsOH. Kak
Ha3bIBAETCS 3TO BEILIECTBO U K KAKOMY KJIacCy COeIMHEHUN npuHaaiexuT? Hanucats ypaBHeHMe
peaxiuy TOpeHus JaHHOTO BelIecTBa.

Bapuanr 3.

1.0npenenuTh Maccy NpoaAyKTa peaklMK, KOTOPBIH MOKHO MOJIYYUTh NPHU B3auMoaencTsun 630
kmiorpaMmoB 50% - HOTo pacTBOpa a30THOM KUCIOTHI U 89,6 M° aMMHaKa. Crnenyet y4ecTh, 4TO
IIPaKTUYeCKUH BbIX0J 3ToH peakunu ( h%) cocrasiser 90% 0T TeopeTHdeCKH BO3ZMOKHOTO.

2.0cy11ecTBUTh XUMUUECKHUE MTPEBPALLICHUSI 110 CIIEAYIONIEH IIeMOYKe:
FeS, — SO, — SO3; — H,S0O, — Alg(SO4)3 — BaSOq4

B nipeBpaiiieHnn, MoOMe4eHHOM 3BE3/10UKOM, PACCTaBUTh KOAPHUIIUEHTH METOIOM DIIEKTPOHHOTO
OayaHca.

3.M300pa3uTh Bce BO3MOXKHBIE CTPYKTYpHbIE (hOpMYIIBI BellecTBa ¢ XuMuyeckuM coctaBoM CsHip 1
JaTh UX Ha3BaHUs B cooTBeTcTBUU ¢ TpeboBanusmu MIOITAK. HanucaTth ypaBHEHHE peakiiuy TOpEeHUs
OJTHOTO U3 3TUX BeulecTB. Kakoe coOnpaTensHOe Ha3BaHHE UMEIOT BCE 3TH BelecTBa?
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