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[TOACHUTEJIBHA A 3AIINCKA

Pabouas mporpamma cocraBieHa Ha ocHoBe DenepaabHOrO TOCYIapCTBEHHOTO O0pa30BAaTENbHOTO CTaHAApTa OCHOBHOIO 0OIero oOpa3oBaHus,
YTBEPKIEHHBINA TTpUKa3oM MuHHcTepcTBa 00pazoBanus u Hayku Poccutickoit @enepannu ot 17 nekadbps 2010 roma Nel897 (manee ®I'OC O0O0), B
penakiuu nprkazoB MuHucTepcTBa oOpasoBanusi U Hayku Poccuiickoit @eneparnuu ot 26 HosaOpst 2010 roma Ne 1241, ot 22 centsiopst 2011 roma Ne
2357, ot 29 nexabps 2011 roga Ne 1644, ot 31 nexadbps 2015 roga Ne 1577. u mpuMepHON MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus MO XUMHH, a
Tak)Xe MPOorpaMMbl Kypca XUMHUHU I ydanmxces 8§ — 9 kinaccoB obmieoOpazoBarenbHbix yupexacnuit (O. C. ['abpuensina, U. I'. Octpoymosa, C. A.
CnanxoBa.), 1 paccunTaHa Ha 68 yueOHBIX 4acoB . B Hell mpenycMOTpeHo mpoBeieHre 6 KOHTPOJIBHBIX U / IPAKTHUECKUX padoT.

B conepxanuu kypca 9 xinacca BHayase 0000IEHHO PACKPBITH CBEICHHUS O CBOMCTBAX KJIACCOB BELIECTB — METAJUIOB M HEMETAJUIOB, a 3aTEM
MOIPOOHO OCBEIICHBI CBOMCTBA MIETIOYHBIX U IIEJI0YHO3EMENbHBIX METAIIOB U TajloreHoB. Hapsay ¢ 3TuM B Kypce pacKpbhIBAIOTCS TaKkKe U CBOICTBA
OTJIEJIbHBIX BAKHBIX B HAPOJAHOXO3SIICTBEHHOM OTHOILIEHUH BEIIECTB. 3aKaHUYMBAETCS KypC KPaTKUM 3HAKOMCTBOM C OPraHUYE€CKMMH COEIMHEHUSIMU,
B OCHOBE 0TOOpa KOTOPBIX JIGKUT UJIesl TeHETUYECKOTO Pa3BUTHSI OPTAaHMUECKUX BEIIECTB OT YTIEBOJOPOAOB 0 OHonomuMepos ( OETKOB U
YIJIEBOJIOB).

PaGouas mporpamma opreHTHpPOBaHA Ha UCTIOJIb30BAHUE YUEOHUKA:

INa6puensu O.C, Ocrpoymo U.T", CnagkoB C.A, Xumus 9 kiacc. Y4ueOHuUK 115 001eoopazoBaTesibHbIX yupexkaeHuii. — M.: [Ipocsemenue, 2019. —
223c.;

MEmoouuecKo20 nocodus 01 yuumens:

I'a6puensn O.C., CnankoB C.A. IIporpamma kypca xumun uist 7— 11 kiaccoB o01eoOpa3oBaTenbHbIX yupekaenuid. — M.: IIpocsemenue, 2019. —
78¢c.;

H3yuenue xumuu na cmynenu 0CHO6H020 00uie20 00pa306anus HanpaeIeHo Ha 0OCMUICCHUE CLeOYIOUUX Uelell

oceoenue 6aj)cHeluux 3Hanuil 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHUHU, XUMHUYECKOW CUMBOJIHKE;

061a0enue ymeHuamu Hablto1aTb XUMUYECKHE SBJICHUS, TPOBOAUTh XUMUYECKUN SKCTIEPUMEHT, TPOM3BOAUTh PAcUueThl HA OCHOBE XUMHUECKUX
(GbopMyJ1 BELIECTB U YPaBHEHUN XMMHUECKUX PEaKLIU;

Ppazeumue NO3HABATEIIbHBIX MHTEPECOB U MHTEJUIEKTYaIbHBIX CIOCOOHOCTEH B Mpoliecce MPOBEACHHSI XUMUYECKOT0 SKCIIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHNSI 3HAHUN B COOTBETCTBUU C BOSHUKAIOUIUMHU KU3HEHHBIMH NTOTPEOHOCTAMU;

6éocnumanue OTHOILICHUS K XMMHHU KaK K OTHOMY U3 (DyH/ITaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI U AJIEMEHTY 00IeUeI0BEYECKOI KYyIbTYpHI;
NpYMeHeHHe MOJyYeHHbIX 3HAHUH M YMeHUi 17151 6€30MacHOT0 HCIOIb30BaHMsI BEIIECTB U MAaTEPUAIIOB B OBITY, CEJIbCKOM XO3SIIICTBE U Ha
IIPOU3BOJICTBE, PELICHUS TPAKTUUYECKUX 3a]1a4 B TOBCETHEBHOM JKU3HU, TPENYIPEKICHUS ABJICHUIN, HAHOCSIINX BPEJ 3/10POBBIO YEJIOBEKA U
OKpY>Karollen cpene.



y‘leﬁHO-MeTOJII/I‘{eCKI/Iﬁ KOMILIEKT - 9 KJjacc.

ABTOp:

O.C.I'adpuesasig
CaankoB C.A

MockBa «IIpocBeleHue»
2019r-112.

Oopa3oBarteas | Kiace. PexkBu3uthl nporpammel. | YMK. YMK

Hasl 00J1aCTh.

HanmenoBanme

peaMeTa B YueOHblii s y4ammxcst. JLst yauTeIs.

coorsercTBuu ¢ | TW1aH 1O

y4eOHBIM npeaMery

IUIAHOM (uac/

MBOY Hene.mo).

COIIINel1

Xumust 9-a,0 IIporpamma 1.Y4eOHUK — OCHOBHOM «XuMus - 9 ». 1.

O.C.l'abpuensn,1.I'.Ocrpoymos,C.A.CnagkoB
0.C.I'abpuensin,Cankos | ABTOp: Mocxksa «IIpocsemenue» 2019r-223.
C.A 0O.C.I'abpuensu,1.I".OctpoymoB,C.A.Cnankos
(2u/nenens.) Mocksa «IIpocsemienne» 2019r-223.

2. I'abpuensn O.C. , Octpoymos U. T
HactonpHas kHura yuutens. Xumus. 9 ki.:
Mertoanueckoe nocobue.- M.: [Ipoda, 2018-
2019.

3. Tematuueckue TeCThI AJ1s HOJATOTOBKU K
rocyaapcTBeHHOM uroropoi arrectauuu ['MA
— 9, nox penaxuueii B. H. /lopoHbkuH.

4. COOpHUK 33/1a4 M YIPaKHEHUH 110 XUMUU
JUISL CpelHEeN KOs, mox pex. M. I
XOMYEHKO

5. KoHTpoIbHBIE U TPOBEPOYHBIE PA0OTHI K
yuebHuky O. C. ['abpuensina «Xumug. 9» / O.




C. I'abpuensn, I1. H. bepe3kun, A. A.
VYmaxkosa u ap. — M.: [poda, 2016r.

6. KoHTpobHBIE U IPOBEPOYHBIE PabOTHI 110
xumuu 9-10 xknacc. H.H. I'apa, M.B. 3yeBa

7. AnpakTuueckuit MaTepuain no xumMuu 9-10
kiacc. A.M. Panenxuii u ap.

MartepuaibHO-TEeXHHYECKOE
o0ecrnevyeHue npeamera.

1. TaOmuimwl. Cxemsl.
2. KoMIbIOTEpHBIC JUCKH.
3. Buneoxaccersl.

YYEBHO - TEMATHYECKHWH IIJTAH

Tema

KonnuectBo vacos

B Ttom uucne

MPaKTUYCCKUX pa60T

KOHTPOJIBHBIX PaboT




Tema 1. | IToBropenue u 06o6meHNE (6 v) 1 (BxonHas)
CBEJICHHI 110 Kypcy 8 Kiacca.
XHUMHYECKHE PEaKIUK

Tema 2. | Xumudeckue peakuuu B pactBopax | (10 u) 1 1

Tema 3. Hemeranne! 1 uX coeTMHEHUSA (25 q) 4 2

Tema 4. (17 v) 2 1
Mertaibl 1 UX COeTUHEHUS

Tema 5. | XuMus 1 okpykarouas cpeaa (29)

Tema 6. | O0oOmeHNe 3HAHMIA IO XUMHUH 32 KypC 8 v) 1

OCHOBHOM mKoisl. Iloaroroska k
OCHOBHOMY T'OCY/IapCTBEHHOMY
sk3ameny (OI'D)

Hmozo 68

I~
[op]

MeTtoauyeckue 0COOEHHOCTH MPeENOAABAHUS Kypca XUMHH

Hpe;[ﬂaraeMLIﬁ KYpC OTIIMYACTCA OT APYTHUX KYPCOB XUMUU JJISA OCHOBHOI1 IIKOJIBI, BKJIIOYEHHBIX B CDCIIGpEUILHLIfI NEpCUCHb y‘-IC6HI/IKOB, HaJIH4YHUEM

BAIICHBIX MEMOOUUECKUX 0CODEHHOCMEI.
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1. Copepxanue U MeToabl M3yYeHHUsI NpeLJIaraeMoro Kypca XMMHH AJIsi OCHOBHOH WHIKOJbI OTBEYaKT CTPYKTYPHO-AesITeIbHOCTHOMY
noaxoay. OHu pa3paboTaHbl B COOTBETCTBUU C TEOPUEH MOATAHOrO (HOPMUPOBAHMS YMCTBEHHBIX JCHCTBHM, MPEUIOKEHHOW OTEYECTBEHHBIM

ncuxoJjiorom I1.51. FaJ’IBHepI/IHHM, B KOTOpOfI BBIACIACTCS HECKOJIBKO OTaIlOB.

Oman co3z0anus opueHmupo8ouHou 0cHo8bl npeocmosweli desmenviocmu (OO/]). Ydanmecs moaydaroT WH(OOPMAIKIO O IS TPEACTOAIICH
NesITeIbHOCTH U €€ TpeaMeTe, Y3HaloT, KaKk U B KaKOW MOCIEAOBATEIbHOCTH OHM JOJIKHBI BBIMOJHSATH OPUEHTAI[MOHHBIC, WCIOJIHUTEIbCKUE U

KOHTPOJIbHBIC IIGIZCTBPISI.

Bce nunaktrueckue eqMHUIBI Y4eOHBIX KHUT AJ1s 7—9 KJIacCOB HAUMHAIOTCS C TOCTAHOBKU 00Pa30BaTEIbHON MPOOJIEMBI, KOTOPAsl PELIACTCS B

nporecce U3ydeHus naparpada Ha OCHOBE HMEHHO JIEITeIbHOCTHOTO MOIXO0/1a.

B 9 knacce npu nzyueHun xuMuu 3yieMeHToB B kauecTBe OO/ BeicTynaeT oOIIMiA MJIaH XapaKTEPUCTUKH METAJIOB, HEMETAJJIOB U NIEPEXOIHBIX

OJICMCHTOB.

Oman Qopmuposanus mamepuarvHou OesimenbHOCmU. Y4Yallluecs BBIMOJIHAIOT JAEWCTBUS BO BHEIIHEH (opMe, CTalKUBasCh C CaMHUMU
mpeIMeTaMu WM MOJIEISIMH: BBIIEISIOT MOJIOKHUTEIbHOE W OTPHIATEIbHOE 3HAYeHHE KOHKPETHOTO0 XMMHUYECKOTO BEIIeCTBA WM PEaKIuu B cdepe
YEJIOBEUECKOW JIESITENIbHOCTH WIIM B OKPYKAIOIIEM MHUpPE; ONPEAENAIOT XapaKTEepHble MNPU3HAKM COCTaBa WM CBOMCTB Ba)XHEHIIMX KIIACCOB
HEOPTraHUYECKNX COCIUHEHHM; CaMOCTOSITEJIbHO XapaKTePU3YIOT KOHKPETHBICE XMMHYECKHE DJIEMEHTHI; MPOBOMAAT J1abOpaTOpHbIE W MPAKTHYECKHE

pa6OTBI; TOTOBAT COO6H.[€HI/I$I " Ope3CHTAlN; OCYHICCTBIAIOT HIPOCKTHYIO ACATCIBHOCTD IO BBI6paHHOﬁ TEMATUKCE.

Oman eHewHell peuu. JIeWCTBUS ydammxcs BepOaTM3yrOTCS B YCTHOM WJIM TMUCBMEHHOW pEYH, OHM IMPOTOBAPUBAIOTCS W YCBAaWBAIOTCS B
0006ménnHoi popme. Tak, ydamnuecs 03ByUnBaIOT, KaKyt0 HHGOPMAIHIO HECET XUMUYECKasi CHMBOJIMKA: XUMUYECKHE 3HAKU, XUMUYECKHEe (POPMYITBI 1

YpaBHCHUA XUMHUYECKOH pCaKknuu, CUMBOJIMKA HepHOﬂquCKOﬁ CHUCTEMbI XUMHWYCCKHUX JJICMCHTOB I[I/I MeHpeneeBa.
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Oman eHympennell peuu.BepOanbHOE OCBOCHHE ACHCTBHS TpPO ceds, MporoBapuBaHue omnepanuii mpo ceds, Oe3 BHemHel peun. JleilicTBue
peaynupyeTcsi, HampuMep,lociie MPOBEASHHOTO YUYUTEIeM HHCTPYKTaKa Iepel MPAKTUYECKOW WM JTabopaTOpHOW pabdoTOi yUYeHUK OJDKEH
MIPOTOBOPHUTH €ro MPo ceOsi, 0CO3HATh €ro, BHYTPEHHE COTJIACHTHCS C HUM WJIM BBIICHUTH HETIOHSATHBIC MOMEHTHI; TO JK€ MPOUCXOIUT MIPU PeICKCUH
JUYHBIX JOCTH)KCHUH M BBIPAOOTKE IUIaHA TOBBIMICHHS WX YpPOBHA. OcCOOyH0 BaKHOCTh 3TOT JTall UIPacT MPU BBITOJIHEHUH YYECHHUYECKOTO

HCCICA0BATCIILCKOI'O IMPOCKTA.

Humepuopusayus oeticmeus. JlelicTBre CTaHOBUTCS BHYTPEHHUM IPOLIECCOM, AKTOM MBICIIU, AEUCTBUEM B yMe. YUEHUK I€pe]l BBHIIIOJHEHUEM
XMMHUYECKOI'0 SKCIIEPUMEHTA WIN pEelIeHUs pacd€THOM 3a1adyu 1o (opMyjaM U YpaBHEHMSIM MBICIEHHO IPEICTABISET MOCIEN0BATEIbHOCTh CBOMX

HeﬁCTBHﬁ 110 pCajin3aliun BBIpa6OTaHH01"O I1J1aHa.

2. TeopeTnyeckHe MOJOKEHHS Kypca XMMHH OCHOBHOMH IKOJIbI PACKPBIBAKTCSI HA 0CHOBE IIHPOKOI0 HCIOJIb30BAHUS B 00yUYeHHH
XHMHYECKOr0 YKCIEPUMEHTA (J1Ta00PaTOPHBIX OIBITOB M MPAKTHYECKUX pa0OT), B TOM YKCIIC U MPOBOJAMMOTO B JJOMAIIIHUX YCJIOBHSX, & TAKKE

ACMOHCTPAaIUOHHOI'O SKCIICPUMCHTA, KOTOpHﬁ IMOKAa3bIBACT YUUTCIIb.

3. Pa3BuTHe l/lH(l)OpMaHHOHHO-KOMMyHI/IKaTI/IBHOﬁ KOMIICTCHTHOCTH oﬁyqalonmxcﬂ: 06paHICHI/I€ K pa3IMYHbIM UCTOYHUKAM XHUMHYECKOM
I/IH(i)OpMaHI/II/I, IIOATOTOBKY I/IH(l)OpMaIII/IOHHOFO MMpoOAYKTa U €ro Npe3cHTannsa, yMCHUC BECTU AUCKYCCUIO, OTCTaAUBATh CBOIO TOYKY 3pCHUA U

KOPPECKTHUPOBATH MMO3UIHUIO HA OCHOBC aHaJIn3a apryMCHTOB YYaCTHUKOB JUCKYCCHUU.

4.MeTanpeaMeTHBIN XapaKTep COAEPKAHUsS Y4eOHOr0 MaTepraJa: peajln3alus CBsI3el ¢ IPeIMETaMU HE TOJIBKO €CTECTBEHHO-HAYUHOTI'O LIMKIIA,

HO M C HCTOPUEH, JINTEPATypOil, MUPOBOM XY 0KECTBEHHOU KYJIbTYPOH.

S5.I1pakTUKO-OPUEHTHPOBAHHAS 3HAYMMOCTb 0TOOPA YUeOHOI0 COAeP KaAHMSI: CBSI3bh H3y4aeMOro MaTepuraia C )KU3HbI0, popMupoBanue
HKOJIOTMYECKOHN TpaMOTHOCTHU TIPH OOpaIeHUH ¢ XUMUYECKUMU BEIIECTBAMU, MaTepUaIaMU U TIPOIECCAMH, OTBEUAIOIIUMU TPEOOBAHUSIM MPABUIT

TEXHHKH 0€30IaCHOCTH npu pa60Te B XUMHYECKOM KaOHHETE (J'IaGOpaTOpI/II/I) U IIOBCEIHECBHOM KU3HMU.



6. JlocTrkeHHs PpeAMETHBIX, MeTalpeAMeTHBIX U JIMYHOCTHBIX Pe3y/JIbTAaTOB [IOCPEACTBOM CTPYKTYPUPOBAaHUS 3aJaHUH 110

COOTBETCTBYIOLINM PYOpUKaM:

«IIpoBepbTe CBOM 3HAHUAY;

«IIpumenuTe cBOM 3HAHUAY;

«Mcnonp3yiTe TOMOIHUTENBHYI0 HHPOPMALIUION;
«BrpIpa3ute CBOE MHEHUE.

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKHA
B pe3ynbrare u3yueHuil JaHHOTO NpeaMeTa B 9 Kiacce yyamuecs JOJKHbI
3HATh / TOHUMATh

® XUMUYECKYIO CUMBOUKY: 3HAKH XUMHUYECKHUX AJIEMEHTOB, (POPMYJIbl XMMUUECKHX BEIIECTB U YPaBHEHUS! XUMUYECKUX PEaKuii;

e gadiCHeuwue XumMuyeckue NOHAmus: XUMHYECKHM DJJIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEJIbHbIE aTOMHAash M MOJIEKYJSIpHAas MaccChbl, HOH,
XMUMUYECKas CBs3b, BEIIECTBO, KIacCU(UKAIMS BEIIECTB, MOJIb, MOJISIPHAsl Macca, MOJIIPHBIM 00beM, XUMUYECKasl peakiysl, Kiaccu(ukanus peakuuii,
JIEKTPOJIUT U HENIEKTPOIIUT, DIEKTPOIUTHYECKAS JUCCOLMALIUS, OKUCIIUTENIb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE;

® OCHOBHblE 3AKOHbL XUMUU: COXPAHCHHA MACChbl BEIICCTB, ITOCTOAHCTBA COCTAaBA, HepI/IO)II/I‘ICCKI/Iﬁ 3aKOH;
YMETb- Hazviedmb. XUMUYCCKUEC 3JICMCHTBI, COCAMHCHNA N3YYCHHBIX KJIACCOB;

® 00vACcHAMb. HU3NUECKUN CMBICT AaTOMHOTO (TOPSAKOBOI0) HOMEpa XMMHUYECKOTO JIEMEHTa, HOMEPOB IPYIIIBI U NEPHOJIA, K KOTOPHIM 3JIEMEHT
IIPUHAUIEKAT B nepuoanueckoil cucreme (.M. MeHneneeBa; 3akOHOMEPHOCTH M3MEHEHMS CBOMCTB DJIEMEHTOB B IMpEZAEaX MalbIX IEPUOIOB U
TJIaBHBIX MOATPYII; CYITHOCTh PEAaKIMii HOHHOTO 0OMEHa;

® Xapakmepuzoeamy: XUMUYECKHE 3JIEMEHTHI (OT BOAOPO/A 10 KaJbIUsl) HA OCHOBE MX MOJIOKEHHU B nnepuoandeckoit cucreme J[.M.Menneneena

U 0COOEHHOCTEH CTPOCHUA HX aTOMOB; CBA3b MCKIAY COCTABOM, CTPOCHHUCM U CBOMCTBaMH BCIICCTB, XUMHNUYCCKHEC CBOIMCTBAa OCHOBHBIX KJIacCOB
HCOPTraHNYCCKUX BCIICCTB,
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e onpedeisimb; COCTAaB BEIICCTB MO HMX (GopMysiaMm, MPUHAIICKHOCTh BEIIECTB K OIPEICICHHOMY KJIAcCy COCIUHCHHWH, THUIBI XMMHYCCKUX
peaxiuii, BaJICHTHOCTh U CTENIEHb OKUCIICHHSI DJIEMEHTA B COSJAMHECHUSX, TUII XMMHYECKON CBSI3U B COCIMHEHUSX, BO3MOKHOCTh IIPOTEKAHUS PEAKIIUit
HOHHOI'0 OOMEHA;

e cocmagnams.: HOpMyJbl HEOPraHUYECKUX COSIMHEHUH M3YyYEHHBIX KJIACCOB; CXEMbl CTPOEHHSI aTOMOB HEpBbIX 20 3JIEMEHTOB MEPUOANYECKON
cucremsl J[.M1.MeHneneeBa; ypaBHEHUS XUMUYECKUX PEAKLUN;

e 0Opawamvcs ¢ XUMUYECKOH MOCY0i 1 1a00paTOpHBIM 000pyI0BaHUEM;

® PACno3HaABamb ONLIMHLIM Nymem. KUCIOPOJA, BOJOPOJ, YIJICKHCIbIA Ta3, aMMHUaK; PAacTBOPHI KUCIOT W MIEJIOYeH, XJIOpuA-, Cyibdar-,
KapOOHAaT-MOHBI;

® gbl4uciAms. MACCOBYIO JOJIO XHMHYCCKOI'O 3JIEMCHTA I10 Q)opMyHe COCAUHCHMA, MACCOBYIO I0JII0 BCIICCTBA B PACTBOPC; KOJIHUYCCTBO
BCIICCTBA, 00BbEM WU MacCCy II0 KOJIMYCCTBY BCHUICCTBA, O6I>€My HJIK MacCC pCarcHToOB WK NPOAYKTOB PCAKIINU;

HCIIOJIB30BAaThb HpI/IO6peTeHHBIe 3HAHUSA U YMCHUS B HpaKTquCKOﬁ JeATeIbHOCTH U TTOBCEHEBHOM KU3HU JIJIS:

e 0€30MIacHOro O6paH_I€HI/I${ C BCHICCTBAMU U MaTCpUaJIaMM;

© DKOJIOTMYCCKH I'paMOTHOI'O IIOBCACHHS B Oprx(anmeﬁ cpeac;

® OIICHKH BJIMAHUA XUMHUYCCKOTI'O 3aIrpsAASHCHU A Oprncanmeﬁ CpcAbl Ha OpraHr3M YCIIOBCKA,
o KpI/ITI/I‘IeCKOI\/'I OIICHKHU I/IH(i)OpMaLII/II/I 0 BCHICCTBAX, UCIIOJIB3YyCMbIX B 6BITy;

® [IPUT'OTOBJICHUSA PACTBOPOB 3aJIaHHOM KOHLCHTpAaInH.

IInanupyemsble pe3yJbTaThl 00yYeHHs

BbInyCKHUK HAy4YuTCSH
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®  3HaAmMb (NOHUMAMD).

—XUMHYECKYI0 CUMBOJIMKY: 3HAKH XUMUYECKHUX 3JIEMEHTOB, ()OPMYIIBI XUMHUECKUX BEIIECTB, YPABHEHUS! XUMHUECKUX PEAKIINN;

— Ba)KHEHIIIME XMMHYCCKHUE IOHITHI: BCIICCTBO, XHUMHYCSCKHI 3JIEMEHT, aTOM, MOJICKYJIa, OTHOCUTCIILHBIC aTOMHAasA U MOJICKYJIsIpHasd MaccChbl, NMOH,

KaTUOH, aHNOH, XUMHUUYCCKas CBA3b, SJICKTPOOTPHULIATCIBbHOCTDL, BAJICHTHOCTb, CTCIICHb OKHMCJICHU,

MOJIb, MOJIAApHasA Macca, MOJI?IpHLIfI O6”béM, PaCTBOPBI, OJJICKTPOJUTBI W HEIJICKTPOJIHUTHI, OJJICKTPOJIUTHUUCCKAA JAucconuanusa, OKUCIUTCIIb

Y BOCCTAaHOBUTEIb, OKUCIICHNE U BOCCTAHOBJICHUE, TEIUIOBON Y(PPEKT peaKkiny, OCHOBHBIEC THIIBI PEAKIHii B HEOPTaHMUECKOW XHUMUU;

— q)OpMy.HI/IpOBKI/I OCHOBHBIX 3aKOHOB U TGOpI/Iﬁ XUMHU: ATOMHO-MOJICKYJIAPHOI'O YYCHUSA; 3aKOHOB COXPAaHCHUSA MACChbl BCHICCTB, IMOCTOAHCTBA
coCTaBa BCUICCTB, ABOl"aI[pO; MNEpUOANYICCKOro 3aKOHa Z[I/I MeHz[eJIeeBa; TEOpHUU CTPOCHUA aTOMa U YUCHHA O CTPOCHHUUN BCHICCTBA, TCOpUU

SHeKTpOHI/ITH‘leCKOﬁ Aucconanvu U YUYCHUA O XUMHYECKOU pE€aKuuun;

®  HA3blBAMD.

— XUMHYECKHE DJIEMEHTEHI,
— COEJIMHEHMS U3YUYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
—OpraHUYeCcKHe BEIECTBA M0 UX POpMyJie: METaH, 3TaH, STUJICH, alleTUJIEH, METaHOJI, TAHOJI, TJIUIIEPUH, YKCYCHAs KUCIIOTa, TJIF0K03a, Caxapo3a;

®  00BACHAMD:
— ¢usnyecKkuil CMBICT aTOMHOTO (TIOPSAKOBOr0) HOMEpa XMMHYECKOIO 3JIEMEHTa, HOMepa Tpymmbl U Mepuoja B nepuoauueckoil cucreme J[.U.

MeHlIeJ'IeeBa, K KOTOPBIM 3JIEMCHT IPUHAIJICIKHUT,
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— 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpe/ieaX MaJblX EPUOJO0B U A-TPYII, a TAKKE CBONCTB 00pa3yeMbIX UMU

BBICIINX OKCHJIOB U THJAPOKCHUJIOB;
— CYIIHOCTb MPOIIECCa MIEKTPOIUTHICCKON JTUCCOIUAIINN M PEaKIIi HOHHOTO OOMEHa,

® Xapakmepuszoedanivb.
— XHUMHYCCKHE JJICMCHTHI (OT BOaOpoOda OO0 KZUILHI/I?I) Ha OCHOBC HX IIOJOXKCHHUSA B HCpHOILH‘ICCKOﬁ CUCTEMEC XHMHYCCKHX 3JICMCHTOB I[I/I

MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS X aTOMOB;
— B3aUMOCBSI3b MEX/ly COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTaHUYECKUX BEILECTB;

— XMMHYECKHE CBOICTBA OCHOBHEIX KJIACCOB HCOPTraHNYCCKUX BCULICCTB (HpOCTLIX B€IICCTB — MCTAIJIOB U HEMCTAJLJIIOB, COGI[I/IHCHI/Iﬁ —OKCH 0B,

KHCJIOT, OCHOBaHH, aM(OTEPHBIX OKCUIOB M THIPOKCUIOB, COJIEH);

® onpedenamo.

— COCTaB BEILECTB 0 UX GopMysam;

— BAJICHTHOCTH U CTCIICHU OKHCJIICHUA 3JICMECHTOB B COCIMHCHHNU,

— BHJIbl XUMHUYECKON CBA3HU B COEAMHEHUSAX;

— THUIIBI KPUCTAJUINYECKUX PEIMIETOK TBEPIBIX BEIIECTB;

— MPUHAAJIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIACCy COEIMHEHUN;

— THIIbI XUMHWYCCKUX peaKuHﬁ;



— BO3MOKHOCTh NMPOTEKAHUS PEaKIHii HOHHOTO 0OMEHa;

® cocmaenAansv.

— CXEMbI CTPOCHHUA aTOMOB IICPBLIX ABaAllaTH 3JICMCHTOB HGpHOI[H‘ICCKOﬁ CHCTCEMBI Z[I/I MeHI[eneeBa;
— (bOpMy.]'II)I HCOpPTraHNYCCKUX COGI[I/IHGHI/Iﬁ HN3YUCHHBIX KJIACCOB BEIICCTB,
— YPAaBHCHUA XUMHWYCCKUX peaKHHﬁ, B TOM YHUCJIC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX, C IIOMOIIIBIO METOA 3JICKTPOHHOI'O 6ancha;

®  0e30nacHooOpPaAaAMbCA:

C XUMUYECKOU MOCYA0U U 1abopaTOPHBIM 000PYAOBaHUEM;

L4 npogodumb XUMUYECKUL IKecnepumernm.

— MOATBEPKIAOIIUN XUMAYECKUN COCTaB HEOPTaHMYECKUX COCTUHEHUH;

— TOJTBEPXKAAIONTUN XMMHUYECKUE CBOMCTBA 3YUEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB;

— TI0 MOJYYEHHUI0, COOMPAHUIO M PACTIO3HABAHUIO ra3000pa3HBIX BEHIECTB (KUCIOpOa, BOJIOPOA, YIVIEKUCIOTO ra3a, aMMHaKa);
— TI0 OMIPEICIICHUIO XJIOPHUI-, CYIbh(haT-, KapOOHAT-HOHOB U MOHA AMMOHHUS C TIOMOIIIBIO KAaU€CTBEHHBIX PEAKITUH;

®  BblUUCIANDb.

— MAaCCOBYIO JOJIO XUMHUYCCKOI'0O 3JICMCHTA 110 (bOpMYHC COCOAUHCHUS,
— MacCCOBYIO JOJIIO BCHICCTBA B PACTBOPC,

— MacCCy OCHOBHOI'O BCIICCTBA 110 HW3BECTHOM MaCCOBOM TOJIM HpHMCCCﬁ;

12
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— O00BEMHYIO JI0JII0 KOMIIOHEHTA ra30BOM CMECH;
— KOJIMYECTBO BELIECTBA, 00BbEM HIIM MACCy BEIIECTBA 110 KOJUYECTBY BEIIECTBA, 00BEMY HIIM MAacCe peareHTOB, MU MPOIYKTOB PEaKIiH;

® UCnoJib306anib npuo6peméHHbze SHAHUA U YMEHUA 8 npaKmuueCKoﬁ 0esaAmeIbHOCMU U NOBCEOHEBHOU IHCUZHIL
— AJId 0€e3011aCHOI0 O6paH_[eHI/I$I C BCIICCTBAMU MW MarcpualiaMu B HOBCC,Z[HCBHOﬁ JKU3HHU U I'PaMOTHOI'O OKa3aHUA HepBOﬁ moMomu Ipu O0xKorax

KHMCJIOTaMH U LIEJI0YaMu;

— Uit OOBSICHEHUS OT/ACIBHBIX ()aKTOB U MPUPOIHBIX SIBICHUI;

— JUI KPUTUYECKOM OLEHKH MH(OpPMAIIMU O BELIECTBAaX, UCIOJIb3YEMbIX B OBITY.
BbInyCKHUK MOJIY4YHT BO3MOKHOCTD HAYYHUThCH

. XapaKTepUu30BaTh OCHOBHBIE METO/Ibl TO3HAHUS XUMUYECKUX 00BEKTOB: HAa0JI0/IeHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJECIMPOBAHNUE;
. pa3nu4aTh XMMHYECKHE OOBEKTHI (B CTATHKE):

— XUMHWYCCKUEC DJICMCHTEI U IIPOCTHIC BCIICCTBA,

— MCTaAJIJIbl U HEMCTAJJIBI U XapaKTCPU30BATE OTHOCUTCIIBHOCTD IMTPUHAJICIKHOCTH TaKHUX 00BEKTOB K TOH WIN HHOH Tpymie;
— OPraHUYCCKHUE U HCOPraHNYCCKNEC COCIUHCHM,

— TUAPOKCUIBI (KUCIOPOCOACPIKAIINE KHCIOTHI, OCHOBaHHS, aM()OTEPHBIC THAPOKCHIIBI);

— OKCHJIBI Hecosieo0pa3yroniue u cojeodpasyromue (KHUCIOTHBIE, OCHOBHBIC, aM(POTEpHEIE);

— BAJICHTHOCTH U CTCIICHb OKMCIJICHHAA
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— CUCTCMATHUYCCKUC U TPUBHUAJIbHBIC TCPMUHDBL XUMHYECKOU HOMCHKIJIATYPhbI;

— 3HAKOBYIO CUCTEMY B XUMHUH (3HAKU U (POPMYIIbI, UHACKCHI U KO3()(OUIIUCHTHI, CTPYKTYPHBIE U MOJIEKYJISIpHBIE ()OPMYJIbI, MOJIEKYJISIPHBIC 1 HOHHbIE
YpaBHEHHsI pEaKIHii, TOJHbIE U COKpAIIEHHBIC MOHHBIC YPAaBHEHUS pEaKIUil, TS PMOXUMHUECKUE YypaBHEHHs, 0003HAUCHHs CTEIICHU OKHCICHHUS U

3apsifa uoHa B GopMyJie XMMUYECKOTO COSAMHEHHUS);

. pa3nuyaTh XMMHUYECKHE OOBEKTHI (B JUHAMUKE):

— Qu3nyecKre U XUMHUYECKUE CTOPOHBI IIPOLIECCOB PACTBOPEHUSI U JUCCOLUALIUY;
— OKHCJIUTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH U PEAKIIUN OOMEHa;
— CXEMBI U YPABHEHMS XUMUYECKUX PEAKIIUiL;

L4 COOTHOCHUTE:

— OK30TCPMHUYCCKUC PCAKIIUN U PECAKIITNU I'OPCHUA;

— KaTaJIMTHYCCKHUEC U (l)epMCHTaTI/IBHHe peaKknuuun;

— MCTalll, OCHOBHBIHI OKCHJ, OCHOBaHHCE, COJIb,

— HEMCETAJII, KHUCIOTHBIN OKCHJ, KHCJIOTa, COJIb,

— CTPOCHUC aTOMA, BUJ] XUMHUYECKOH CBA3U, TUII KpHCT&HJ’IH‘ICCKOﬁ peI_HéTKI/I n (I)I/IBI/I‘-ICCKI/IC CBOMCTBaA BCIICCTBA,
— HaXO0XICHHUE 3JICMCHTOB B ITPHUPOAC U IIPOMBIIIIICHHBIC CITOCOOBI BX MMOJIY4YCHUA

— HEO0OXO0AMMOCTh XUMHUYECKOT0 ITPOU3BOJICTBA 1 TPEOOBAHUI K OXpaHe OKPYXKalOIIe cpebl;
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— HE00XOAUMOCTh IPUMEHEHHUSI COBPEMEHHBIX BELIECTB U MaTEPUAIOB M TPEOOBAHUH K 3A0POBHECOCPEKECHHUIO;

o BBIIBUTaTh M 3KCIIEPUMEHTAIBHO MPOBEPATH TMIIOTE3bI O XUMUYECKUXCBOWCTBAX BEIIECTB HA OCHOBE MX COCTaBa, CTPOCHUSI U MTPUHAJICKHOCTH
K OIpeaeI€HHOMY Kiiaccy (TpyIie) BEelIecTB;

o MPOrHO3UPOBATh CIHOCOOHOCTH BELIECTBA MPOSBIATH OKUCIUTENbHBIE HIMBOCCTAHOBUTENIbHBIE CBOICTBA C Y4E€TOM CTENEHEH OKHUCICHHS
3JIEMEHTOB,BXO/IAIIUX B €r0 COCTAB, a TAKXKE MPOAYKTOB COOTBETCTBYIOIIUX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

o COCTaBIISITh YPaBHEHUS PEaAKIMA C yYaCTHEM TUITMYHBIX OKUCIUTENICH 1 BOCCTAHOBUTENIEH HAa OCHOBE 3JIEKTPOHHOTO OanaHca;

o OTpEAeNATh BO3MOXKHOCTh IPOTEKAHUS XHWMHUYECKHMX pEaKklUUid Ha OCHOBE DJJEKTPOXMMHUYECKOTO psija HANpsHKeHWH MeTauioB, psijia
ANEKTPOOTPHUIIATETILHOCTH HEMETAIIOB, TAOIUIIBI PACTBOPUMOCTH M Y4€Ta YCIOBHI MPOBEICHUS PEAKIIHIA;

o MPOBOAUTDH PACUETHI MO XUMUYECKUM (POpPMYJIaM U YPaBHEHUSIM:

— JJIs1 BbIBOJA q)OpMy.]II)I COCAMHECHUS 11O MAaCCOBBIM JOJISIM 5JICMCHTOB,

— I TPUTOTOBJICHUA paCTBOPa € UCITOJIB30BAHUCM KPUCTAJUIOTUAPATOB,

— U HAXOXKACHUA JOJIH BbIXOAA MPOAYKTA PEAKIIHUHU 110 OTHOHICHUIO K TCOPETUUCCKU BO3MOKHOMY;,
— C UCIIOJIb30BAHUECM IIPpaBUJIa I'eii-JIroccaka 06 00BEMHBIX COOTHOIICHHSIX ra3oB,

— C HCIOJIb30BaHUEM MOHATHI «KMOJIb», «MMOJIb», «YUCJI0 ABOI‘aI[pO»;

— IO TCPMOXUMHUUCCKHUM YPABHCHHUAM PCAKIINH,

L4 MMPpOBOAUTH XUMHYECKUI OKCIICPUMCHT C HCYKOCHHUTCIIbHBIM CO6J'IIOJICHI/ICM IpaBHUII TCXHUKU 0e30IMacHOCTH:

— IO YCTAHOBJICHUIO KAYECTBCHHOT'O U KOJIMYCCTBCHHOI'O COCTaBa COCANHCHUS
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— IPH BBIIIOJIHCHUH UCCIICAOBATCIILCKOTO ITPOCKTA,
— B JOMalIHUX YCJIIOBHAX,

o HCIIOJIB30BaTh HpI/IO6p€TéHHBIe KIIFOYCBBIC KOMIICTCHIUMU JIA BBIIIOJIHCHUAIIPOCKTOB H y‘le6HO'I/ICCHCI[OBaTCJ'IBCKI/IX pa60T 10 HM3Y4YCHHIO

CBOI‘/'ICTB, CHOCO6OBHOJ’Iy‘ICHI/I${ " pacCiio3HaHus BEIICCTB,

L4 OIpeaAcCIIATL UCTOYHHUKH XUMHYECKOM I/IH(bOpMaI_[I/II/I, MMpeACTaBIATh CIIMCOK PIH(bOpMaI_II/IOHHbIX peCypCcoB, B TOM YHUCIIC U HAa MHOCTPAHHOM

A3BIKC, TOTOBUTH I/IH(I)OpMaI_II/IOHHHﬁ MMPOAYKT U IPE3CHTOBATH €TI0,

L4 00BEKTUBHO OLICHUBAThb I/IH(bOpMaI_[I/IIO O BCHICCTBAX W XHUMHUYCCKHX IIpOHECCax, KPUTHYCCKH OTHOCHUTCA K HC@B,I[OHay‘lHOﬁ I/IH(bOpMaI_II/II/I,

HEZ00POCOBECTHOM peKiiaMe B CPEJCTBaX MacCOBOW MH(OPMAIINH;

L co3aaBaTb MOACIIN U CXEMBI AJId PCIICHUA y‘-IC6HI)IX 1 IO3HaBaTCJIbHBIX 3a1a4.

Buabl 1eaTe IbHOCTH

B pamkax mozxepHHM3anuu o0pa3oBaHus Mepe/] ejaroraMy MocTaBjieHa 3ajjaya OpUEHTHPOBATh yyallluXcs He TOJIKO Ha YCBOEHUE
OIpeJIeIEHHON CyMMBbI 3HaHUM, HO ¥ Ha Pa3BUTHE JIMYHOCTH, IO3HABATEIbHBIX U CO3UATEIbHBIX ClIOCOOHOCTEH. B cBsi3n ¢ aTuM 1uist
YCBOEHUS COJIEPKaHUs IPEIMETHBIX KypCOB Ba)KHO OPIaHU30BbIBATh PA3JINYHBIE BUBI IO3HABATEIBHOM AEATEIbHOCTH, UCIIOIb30BaTh
aKTUBHbIE POPMBI 00YyUEHHUS C YUYETOM MHAUBUAYAIBHBIX CIOCOOHOCTEN 00yYaroMXCs.

*  Jlna penpodyKmueHnoii 0esamenbHOCHmu:

Bujnl gesaTeIbHOCTH: Ha6J'IIO,Z[CHI/Ie, OIIMCaHHE, IICPECKa3s,

(DODMI)I 3aHSATHH: JICKIIUH C JIeMOHCTpaHHeﬁ SKCIICPUMCHTA U APYTUuX CPpEACTB HAIAJHOCTH, na6opaTopHLIe H IPAaKTUYCCKHUEC 3aHATHA 110

MOAPOOHON MHCTPYKIINU, YKCKYPCHS Ha ONPENeIEHHBIN O0BEKT.

® ﬂﬂ}l YACMUYHO-ROUCKOGOUL 0CAMEIbHOCIU:
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Buibl 1S TEIEHOCTH: aHATTU3 COIePIKaHMUS JOTIOJTHUTEIHPHOTO HCTOYHIKA MH(GOPMAITUHU,COCTABJICHHE TUTaHa COO0IIeHUs nin pedepara,

nepecKkas JOMOJHUTEIbHON HH(OPMAIMK ¢ KOMMEHTAPHIMH, CpaBHEHHE (PaKTOB € OCIEAYIONMM (pOpMUPOBAaHMEM BBIBOJIOB;

@DopMBbI 3aHATUI: TUCIYT, CEMUHAP,TUCKYCCHUS,OKCKYpCHSL,3aliTa pedepara, ayKIHuoH, KOH(EpEHIHs, pecc-KOH(PEepeHIINs, YCTHBIHN KypHaIl.

® ,ZIJl}l IKcnepumermaibHo2o UCC/1e008AHUA:

Bujanl 1eaTeIbHOCTH: BEIYJICHEHUE 3aaa4 U IMOCTPOCHUE T'MIIOTE3bI UCCIICAOBAHU A, IINITAHUPOBAHHUE U ITPOBEACHNC I/ICCJ'ICIIOBaHI/IH,C60p JaHHBIX,

HUX aHaJIu3, (1)0pMI/Ip0BaHI/Ie BBIBOJOB, IIPEC3CHTALIUA PE3YJILTATOB,

DopMbI 3aHSATHUM: IMIPAKTUKYM, HCCIICAOBAHUE, 3a1llUTa UCCICAOBATCIIbCKUX ITPOCKTOB.

* /lna meopueckoit deamenvnocmu:

Bujibl 1eSTENbHOCTH: OIIpe/ieIeHHe pe3yibTaTa U (OpMbI €ro IpeCTaBIEHUs, COBMECTHAs JAESITEIbHOCTh YHaCTHUKOB 0€3 onpeaeneHus eé
4ETKON CTPYKTYpHI, 0hOpMIICHHE cLieHapusl, BHIe0(pUIbMa, TOCTAHOBKH, MPA3HUKA, COYMHEHUS, IPE3CHTAINS PE3YIbTATOB;

DOpMBI 3aHATHI: TYPHUP, CKa3Ka, COUMHEHUE, 3alUTa IPOEKTOB, COPEBHOBAHNUE, POJIEBAs UTPA, TBOPUYECKUN OTUET, TEATPAITN30BAHHBIN

Mpa3gHUK .

O dekTHBHOCTH 00yUEHUSI HAXOAUTCS B TIPSIMOM 3aBUCUMOCTH OT YPOBHSI aKTUBHOCTU 00YYaIONIUXCs, ITOATOMY OJHA U3 TJIABHBIX 3aJ]1a4
CIIO—=se TosbKO co00IIeHNe 00yYaroIMMCsl ONpeIeIEHHON CYyMMBbI 3HaHUH, HO M pa3BUTHE Yy HUX [T03HABATEIbHBIX HHTEPECOB, TBOPUECKOTO
OTHOIIECHHUS K JIeNly, CTPEMIIEHHUSI K CAMOCTOSITEIIbHOMY ITOTIOJTHEHUIO 3HAHUI, COBEPILIEHCTBOBAHUIO YMEHUSI IPUMEHATDH UX B IPAKTUYECKON
NeSITEIbHOCTH.

Io3nasamenbHblil UHMepec— BaXHEHIIIEE CBOMCTBO JIMYHOCTH, KOTOPOC CKIAABIBACTCA B ITPOLECCE JKUBHEACATCIIBHOCTHU YCIIOBCKA,

(dbopMupyeTcs B COLIMaIbHBIX YCIOBUAX €ro cyliecTBoBaHus. [lo3HaBaTeNnbHbII HHTEpeC MOOYXK/1aeT yyallerocs BHUKATh B CYIIECTBEHHBIE CBSI3H,
OTHOIIEHUS 00BEKTOB O3HAHMS, 3aKOHOMEPHOCTH Hayku. OCHOBHOM (akTOp pa3BUTHUS MHTEpeca K MpeMeTy— MOHUMAaHUE CTyeHTaMH
M3y4aeMOro MaTepHuala U yCIEIIHOE BBIITOJIHEHUE UMU YIIpaKHEeHU. HenmoHnManue MaTeprana U BBITEKAIOIUE OTCIOa HEYMEHHUE CIIPABUTHCS C
KaKMMH-TO 3aJJaHUSIMHU CIIy’KaT IPUYMHAMU IIOTEPU UHTEpECa K IIPEIAMETY.



st TOro ,uTO00bI ¢/IeJIaTh ONITHMAJIbLHDII BLIOOD (_l)ODMI)I OPraHM3alNM JIeITeJIbHOCTH H YUY€0HOIr0 MaTepHaJia, He00X0IHUMO

VYHUTBIBATH CJIeAVIOIME (haKTOPbI:

HOBU3HY y4eOHOr0o MaTrepuaa;

11€J1eCO00Pa3HOCTh BBEIEHUSI HOBOT'O TEOPETUYECKOTO MaTepuaa;
HE00XO0AUMOCTb U3yYEHHsI HOBOI'O TEOPETHUECKOro MaTepuaia Ajsl pelieHus OnpeenéHHON NpooIeMbl;
HeoxunnaHHOCTh HEKOTOPBIX XMMUYECKUX (aKTOB;

[Touck cBsizel Mex 1y paHee U3yUYEeHHBIM U HOBBIM MaTepUAJIOM;
B3aumocBsI3p TEOPETUUECKOTr0 MaTepuaia u NPakTHUECKUX 3aay;
[IpakTHYecKyl0 3HaUMMOCTh U3y4aeMOro MaTepuana;
HccnenoBaTenbCKuil, TBOpUECKUN XapakTep yueOHOro mpoiecca
DJeMEeHTBI COCTSI3aTeIbHOCTH, a3apTa B 00Y4EHNUHY;

Cutyanuio ycrnexa, paJocTy IO3HaHUS,

Hrposyro curyanuro.

Ilo3HaBaTedbLHLIM HHTEPEC OTKPLIBAIOT HHGopManuoHubie Texuoaornn(UT)

Hcnoap30BaHue TECTOBBIX 3aaHNH.

I/IHTeFDaJII)Hble U KPEATHUBHbIC ITO3HABATC/IbHbIC 3AAHUS.

IIpo6J1eMHO-pA3BUBAIOIINN DKCIIEPUMEHT.

I'pynninoBasi TeXHOJI0THS.
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JMaaKkTHYeCKNEe UIPhL.

JIMYHOCTHBIE, MeTaNpeJAMeTHbIE U NPeAMETHbIE Pe3VJbTAThl 0CBOCHHMS KYPCAa XUMHUH

Ilo 3aBCPIICHHUIO KypCa XUMHH HaA 3TAII€ OCHOBHOI'O O6H.[GFO O6paSOBaHI/I$I BBIITYCKHUKHU OCHOBHOM IIIKOJIBI JOJIKHBI OBJIaJA€Th CIICAYIOIINMHA
pe3yjibTaTaMu:

1. JINYHOCTHBIE PEe3YabTAThI:

1) ocosnanuecBoeit STHUYECKOW PUHAICKHOCTH, 3HAHUE UCTOPUU XMMUH U BKJIAIAPOCCUHCKON XUMHYECKON HAYKU B MUPOBYIO XUMHIO;

2) ¢hopmuposanie OTBETCTBEHHOTO OTHOIICHHS K TO3HAHUIO XUMHH;IOTOBHOCTH U CIIOCOOHOCTHYYAIIIUXCS K CAMOPa3BUTHIO U
caM000pa30BaHMIO HA OCHOBE M3y4YCHHbBIX ()aKTOB, 3aKOHOB M TCOPUH XMMHUHU; OCO3HAHHOTO BBIOOPA M MOCTPOCHUE WHINBUIYaTbHON
00pa3oBaTeNbHON TPACKTOPHH;

3) popmuposanue IETOCTHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA,HEOTHEMIICMOI YaCThIO KOTOPOI SBJISETCS XUMHUECKas KapTHHA MHPa,
4) 0gradeHue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKU M OOILIECTBEHHOM MPAKTHUKH, B TOM YUCIIC K XUMHYCCKUM;

5) oceoerue CONNAJIbHBIX HOPM, ITPpaBUJI ITOBCACHUA, pOJ'ICI\/'I u (pOpM COLIMAJIbHOM KH3HU B conuyme, mpupoac u YaCTHOM KU3HU HA OCHOBE
JKOJIOTUYECKOM KYJIbTYPHBI 1 0e30I1acHOr0 O6paH_[eHI/I${ C BCIICCTBAMU U MATCpUaJIaMU;

6) qbopMupoeaHue KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6H.I€HI/II/I CO CBEpPCTHUKAMHU U B3POCIIBIMHU B ITPOLIECCC 06pa30BaTean017I,
O6H.ICCTBCHHO HOJ'IC3HOI7I, WC6HO-HCCHCHOB&TCHBCKOﬁ, TBOp‘-ICCKOI\/Il " JPpYrux BUAOB ACATCIIbBHOCTHU, CBA3aHHBIX C XHUMHEH.

2. MeTtanpeaMeTHbIE Pe3YJbTAThI:

1) onpeoenenue 1enelt COOCTBEHHOTO 00YYEHHsI, TOCTAHOBKA U (hopMyupoBaHue JIs ce0sl HOBBIX 3a/1a4;

2) nAaHUPOBAHUETTYTEeN TOCTIKECHYS )KEIAeMOT0 pe3ysibTaTa 00y4IeHHs] XUMUH KaK TEOPETHYECKOT0, TaK U SKCIIEPUMEHTAIBHOTO XapaKTepa;
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3) coomnecenue CBOUX JICHCTBUH C IUTAHUPYEMBIMH PE3yJIbTaTaMH, OCyujecmeiietie KOHTPOJIS CBOCH IESTEIbHOCTH B IPOIIECCE TOCTHKCHUS
pe3yibTara, onpedeneHiuectioco00B ICHCTBHIA TPU BHIMOJHEHHH J1a00PAaTOPHBIX M MPAKTHYECKUX PAOOT B COOTBETCTBUH C MPABHJIAMH TEXHUKU
0€30I1aCHOCTH;

4) onpedenenue NCTOUHNKOB XUMHUYECKON MH(POPMAIIHH, TTOJyYCHUE U aHAIU3 e€, CO3aHue HHPOPMAIIMOHHOTO TIPOYKTa U €r0 IPE3CHTAIHS;

5) ucnonv306anue OCHOBHBIX HHTEIUIEKTYAIBHBIX ONEPAIMii: aHAIM3a M CHHTE3a, CPAaBHEHHS M CHCTeMaTH3aluy, 0000IIeH s 1
KOHKPETU3aLUH, 6bli6/1eHie TIPUIMHHO-CIEICTBEHHBIX CBI3€H U nocmpoenue JOTN4eCKOro pacCykKIeHUs U yMO3aK/II04eHUs (MHAYKTUBHOIO,
JETYKTUBHOT'O U 110 aHAJIOTUH) Ha MaTepHalie €CTECTBEHHO-HAYYHOI'O COJIEP/KaHuUs;

6) ymenue cozmaBaTh, IPUMEHSITH U IIPEOOPA30BLIBATH 3HAKUA H CHMBOJIBI, MOJICIH U CXEMBI JJIs PEUICHUS YICOHBIX U TO3HABATE/ILHBIX 3a/1a4;

7) popmuposanue v pazeumuie FKOJIOTUUECKOTO MBINUICHHS, YMCHUE IPUMEHSTh €0 B MIO3HABATEIbHON, KOMMYHUKATHBHOM, COIIMATbHON
MpaKTUKe U NpodeCCHOHATBHONU OpUEHTAIINH;

8) eenepuposanue uneit u onpeaeseHUue CPEACTB, HEOOXOIUMBIX IS UX PeaTH3aliuu.

3. IlpeaMeTHBIE Pe3YJabTATHI:

1) ymenue 0603HaUATh XUMHUESCKHE JICMEHTBI, Ha3bIBAaTh UX M XapaKTEPU30BaTh HA OCHOBE TOJIOKEHHUS B epuoauueckoit cucreme /. U.
Menneneena;

2) hopmynuposanue N3yUSHHBIX MOHATHIA: BEIIECTBO, XUMHUUECKHIA DJIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE U CJI0KHOE
BEILIECTBO, XMMUYECKasl PEAKLIMsl, BUABI XUMUYECKUX PEAKIUH U T.I1.;

3) onpedenenue o GopMyaaM COCTaBa HEOPraHMUECKUX M OPTaHMYECKUX BEIECTB, BAICHTHOCTH aTOMOB XUMUYECKUX AJIEMEHTOB HITH
CTENIEHU UX OKHUCIJICHHS;

4) nonumarnue wHGOPMAIHH, KOTOPYIO HECYT XUMUYECKHE 3HAKH, POPMYIIBI U YPaBHEHHUS,

5) ymenuexnaccuguyuposams npocThie (METAIUIbI, HEMETAJIBI, OJIArOPOIHBIC Ta3bl) U CIOXKHbBIC (OMHAPHBIC COCTUHEHHS, B TOM YHUCIIC U
OKCH/IBI, a TAKXKE TUPOKCUBI — KHUCIOTHI, OCHOBaHHUS, aM(OTEPHBIC THAPOKCHIBI — U COJIH )BEIIECTBA,
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6) dopmyruposanuenepuoIMUECKOro 3aK0Ha, 00biICHeHUue CTPYKTYPBl M HHPOPMAIHH, KOTOPYIO HECET MEPHOANYECKasi CUCTeMa XMMUYECKUX
anemeHToB .M. Menneneesa, packpvimue 3Ha4YEHUS IEPUOJAUUECKOTO 3aKOHA;

7) ymenue xapakmepuzo6ams CTPOCHHUE BEIECTBA — BUbI XUMHUUCCKUX CBA3CH M TUIIBI KPUCTAUTHUCCKUX PEIIETOK;
8) onucanue cTpoeHUs1 aTOMOB XMMUYECKUX 3JICMEHTOB C OPSIKOBBIMU HOMepaMu 1—20 u 26,0mobpadicenue UX ¢ IOMOIIIBIO CXEM;
9) cocmasnenue GopMya OKCHIOB XUMUUECKHX 3JIEMEHTOB U COOTBETCTBYIOIIUX UM THIPOKCHIOB;

10) nanucanuecTpyKTYpHBIX (HOPMYIT MOJEKYJIIPHBIX COCTUHEHHH U POPMYIIBHBIX SIHHUI] HOHHBIX COCAMHEHHH 110 BaJICHTHOCTH, CTCIICHH
OKUCJICHUS WM 3apsy HOHOB;

11) ymenue gpopmynuposams OCHOBHBIE 3aKOHBI XUMHU: ITOCTOSHCTBA COCTaBa BELIECTB MOJIEKYJIIPHOTO CTPOCHHUSI, COXPAHEHHST MaCChI
BEIIECTB, 3aKOH ABOraJipo;

12) ymenue ghopmynuposams OCHOBHBIC TIOJIOKEHUSI aTOMHO-MOJICKYJISIPHOTO YYCHUS U TEOPUH AJICKTPOIUTUICCKON JUCCOIMAIIIH;
13) onpeodenenuenpu3HakoB, yCIOBHIA IPOTEKAHUS M MPEKPAIIICHNS XUMUYECKUX PEAKIIHA;

14) cocmaeiieHue MOJICKYIIAPHBIX ypaBHeHI/II\/’I XUMHNYCCKHX peaKHHﬁ, MOATBCPIKAAOIMIUX O6H_II/IG XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPTaHNYCCKUX BCIICCTB U OTPpAXKAIOIINX CBA3U MCKAY KilaCCaMU COCI[HHGHHfI;

15) cocmasnenue ypaBHEHH pEaKIii C y9aCTHEM DIICKTPOIUTOB TAKKE B HOHHON(OpPME;

16) onpedenenue o XUMHUYECKUM yPABHEHUSIM TIPHHAUICKHOCTH PEAKLU K ONpPeIeIEHHOMY TUITY WU BHY;

17) cocmagnenue ypaBHEHHHOKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIMH C TIOMOIIHI0O METO/[a DJICKTPOHHOTO OajlaHca;

18) npumenenue NOHATUIHOKUCICHUE» U «BOCCTAHOBJIICHHE) JUIS XapaKTEPHUCTHKA XUMUYECKHX CBOICTB BEIIECTB;

19) onpeodenenue c MOMOIIBIO KaUECTBEHHBIX PEAKIIMI XJIOPU-, CyIb(aT- 1 KapOOHAT-aHUOHOB ¥ KATHOHA aMMOHHS B PaCTBOPE;

20) obvscHenue BIASHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHIA;
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21) ymenue xapaxmepu3zoeams MOJIOKEHIE METAJUIOB M HEMETAIUIOB B IIEPUOJMYECKON CHCTEME 3JIEMEHTOB, CTPOCHUE UX aTOMOB H
KPHUCTAJIIOB, 00IIMe (PU3NIECKHE M XUMUYECKHE CBOMCTBA;

22) 0b6vsicHeHue MHOTO0Opa3ust MPOCTHIX BEIIECTB SBJICHUEM aJUTOTPOIHHU C YKa3aHUEM €€ MPUYINH;

23) ycmanosnenuepasInIuiTruapo-, MUPO- | HIEKTPOMETATUTYPTUH U WIIOCMPUPOSAHUEITHX PA3ININ IPUMEPAMH MPOMBIIUICHHBIX
CIIOCOOOB MOJTyYSHHS METAJLIOB,;

24) ymenue dasams 001IyIO XapakTepucTUKY 37eMeHTOoB |, 11, VIIA rpymm, a Takke Bomopoja, KHCI0poa, a30Ta, cepsbl, hocdopa, yriaeposa,
KPEMHHS U 00pa30BaHHBIX UMH MIPOCTHIX BEIIECCTB M BYKHEUIIIMX COCTMHEHH (CTPOSHHE, HAXOXKICHUE B TIPUPOJIC, TOTydeHUE, (GU3UUIECKHE U
XUMHYECKHE CBOMCTBA, TPUMCHCHHE);

25) ymenue onucvleams KOPPO3UIO METAILIOB U CIIOCOOBI 3aIUTHI OT HEE,

26) ymenuenpouzeo00ums XAMHIECKUE PACUETHI C UCIIOJIb30BAHUEM MOHATHI «MacCOBast I0JIS BEIIECTBA B CMECHY, KKOJMYECTBO BEIIECTBAY,
«MOJISIPHBIN 00bEM» 110 hopMyTiaM U YPaBHEHHSIM pEaKLUii;

27) onucanue CBONCTB U MPAKTUYCCKOI'O 3HAUYCHU A U3YUCHHBIX OPTaHUYCCKUX BCIICCTB,
28) 8blnoIHeH1e 0003HAYCHHBIX B nporpaMme SKCIIEPUMEHTOB, pacno3HA6aHUEeHCOPraHNICCKUX BEIICCTB IO COOTBETCTBYIOIUM IIPU3HAKAM;

29) cobarodenue ipaBil 0€30MACHON PadOTHl B XUMUYECKOM KaOuHeTe (J1abopaTtopun).
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COIEPKAHUE TEM YYEBHOTI'O KYPCA
Tema 1 .IloBTOpeHune U 06001IEHUE CBeIeHUI MO Kypcy 8 kiacca (6 yacoB)

bunapnsie coequnenus. Okcuabl coneodpasyrolue u Hecoseodpasytomue. ['uapokcuabl: ocHoBaHUs, aM()OTEpHbIE THAPOKCUDI,
KHCIIOpOJIcoIeprKalue KucioTel. CpeHue, KUciable, OCHOBHBIC M KOMIIEKCHBIE COJH.

O60061eHne cBeieHUi 0 XuMudecknx peakiusax.Knaccupukanys XMuMHUECKUX peaklUid Mo pa3IMyHbIM IPU3HAKAM: COCTaBY U YHUCIY PEarupyroumx U
00pa3yoIIUXCs BEIIECTB, TEIIOBOMY 3P deKTy, 00paTUMOCTH, U3MEHEHUIO CTETIEHENH OKUCIICHHUS JIEMEHTOB, 00pa3yIONINX Pearupyroniie BemecTna,
arperaTHOMY COCTOSTHUIO PearupyroIINX BEIIECTB, CIOJIb30BAHUIO KaTaaIu3aTopa.

Ilonstue o CKOPOCTH XHUMHYECKON pCaKIuu. CDaKTOpr, BJIIMAOIIUEC HAa CKOPOCTb XUMHWYCCKHUX peaKHHﬁl npupoda pearupyrommnx BCUieCTB, UX
KOHICHTpanusd, TEMIICpaTypa, Ijiomab COMPUKOCHOBCHU A, HAJIMYUEC KaTalIn3aTopa. Karanns.

JdeMoHcTpanuu
e (O3HaKOMJICHHE C KOJUIEKIUSAMU METAJUIOB U HEMETAJLIOB.

O3HaKOMJIEHHE C KOJUIEKIIUAMH OKCUIOB, KHCIIOT U COJIEH.

3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKIIMK OT IPUPOABI PEArMPYyIOIINX BEIIECTB.

3aBHCHUMOCTb CKOPOCTH XMMHYECKON PEAKIIMK OT KOHIIEHTPALMK PEarupyomux BemeCTB.

3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKLUH OT MJIOLIA I CONPUKOCHOBEHHSI PEarupyroluX BEIIECTB («KUISIIUN CITI0M»).
e 3aBHUCUMOCTb CKOPOCTH XMMUYECKOM peakluu OT TEMIepaTyphl pearupyonx BeIecTB.

JlaGopaTopHbie ONbITHI

*B3aumoelicTBE aMMHUaKa U XJI0pOBOAOPOIA.

* Peakuus HeUTpaM3anum.

» Habmonenue tennoBoro 3¢ dexra peakiui HeHTpain3aiuy.

* BzaumoneiictBue cepHoit kucioTsl ¢ okcuiom meau(1l).

* PaznoxeHne nepokcuia BOJOpoa ¢ MOMOIIbIO KaTala3bl KapToges.

* 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW peakui OT MPUPO/Ibl pearupyrox BEUIECTB Ha IPUMepPE B3aUMOEHCTBHS pacCTBOPOB THOCY Ib(haTa HATPHUS

uxJopuaa 6apus, THOCYIb(aTa HATPHUS U COISTHON KUCIOTHI.

* 3aBUCHUMOCTb CKOPOCTH XMMHYECKOM PEAKIIMU OT MIPUPOIbI METAJIIOB MPH UX B3aUMOJAECHCTBUU C COJISTHOM KHCIIOTOM.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUH OT MPUPO/BI KMUCIOT IIPU UX B3aUMOJIEHCTBUU C JKEIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEaKkuu OT TEMIIepaTyphl.
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*3aBUCUMOCTh CKOpPOCTHU XUMHYCCKOM pPC€aKknun OT KOHOCHTpAaIlUH.
* 3aBHCUMOCTb CKOpPOCTH XHUMHYCCKOMN pCakuuun OT 1I101aaAn CONPUKOCHOBCHUA PCArupyromux BCIICCTB.
* 3aBUCUMOCTb CKOpPOCTH XHUMHYCCKOU p€aKkru OT KaTajiu3aTopa.

Tema 2. XuMu4ecKkue peakiuu B pacTBopax 3J1eKTpoauToB(10 yacoB)

[TonsATHE 00 ANMEKTPOIUTUIECKON TUCCOIHALINU. DIEKTPOIUTHI M HEAIEKTPOIUTHL. MeXaHU3M TUCCOIMALUI STEKTPOIUTOB C PA3IMYHBIM XapaKTepOoM
cBsi3u. CTeneHp IeKTPOTUTHYECKON aucconnanyi. CHUIbHbIE U cllabble SIEKTPOJIHTHI.

OCHOBHBIC TIOJIOKCHHUS TCOpUHU BHGKTpOJIHTHIIGCKOfI JUCCOMaliu. KJ’IaCCI/I(l)I/IKaIlI/IFI HOHOB U UX CBOMCTBA. KI/ICJ'IOTBI, OCHOBAHUA MU COJIM KaK
OJICKTPOJIUTHI. Hx KJIaCCI/I(bI/IKaIII/ISI n aucconuanms.

OOmre XMMUYEeCKHEe CBOMCTBA KUCIIOT: N3MEHEHHE OKPACKH HHIMKATOPOB, B3aNMOACHCTBUE C METAJNIaMH, OKCHIAMH U THIPOKCHIaMHU METAIJIOB H
coJisiMU. MonekyisipHble 1 MOHHBIE (TIOJIHBIE U COKPAIIEHHbIE) YPaBHEHUS peakiiil. XUMUYECKUI CMBICI COKPAILIEHHBIX ypaBHEHUH. Y CI0BUS
IIPOTEKAHUsS PEAKIIMM MEKy dJIEKTPOJIIMTAMHU 10 KOHIA. PsJl aKTHBHOCTH METaJUIOB.

OO0mMe XUMHUYECKHE CBOMCTBA IIEI0YEH: B3aUMOIECHCTBUE C KUCIOTAMH, OKCHAAMH HEMETAILIOB, cosiMU. OOIIIHe XUMUYECKHE CBOMCTBA
HEPaCTBOPUMBIX OCHOBAHHI: B3aMMOJICUCTBUE C KUCIOTAMHM, PA3JIOKEHHE NMPU HarpeBaHUU.

OO6mre XUMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aUMOJICHCTBUE C KUCIOTaMU, IIeJI0YaMH, COJISIMU U MeTajuiaMu. B3anMoeiicTBre KUCIBIX COJIel CO
IIEJIOYaMH.

I'unponu3 kak 0OMEHHOE B3aUMO/IeHCTBUE COMelt ¢ BOJOW. [ MaponIn3 comu CUILHOTO OCHOBAHUS U ClIa00i KUCIOTHL. [ uaponu3 conu cinadoro
OCHOBaHMS ¥ CHJIBHOM KUCIOTHI. Bomopoausrii mokazarens(pH).

CBoiicTBa KHCJIOT, OCHOBaHHﬁ, OKCHJIOB U COJICH B CBETE TCOpHUU BHCKTPOHHTHQCCKOﬁ Jucconuanuvu u Hpe,[[CTaBJ'ICHI/Iﬁ 00 OKHCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX.

JdemMoHcTpanuu
e lcnbiTaHue BENIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOAHOCTD.
e 3aBUCUMOCTb NIEKTPONPOBOJIHOCTH YKCYCHON KUCIIOTBI OT KOHIIEHTPALIHH.



e JIBU)KEHME OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IOJIE.
e OmnpezneneHue xapakTepa cpelibl B pacTBOpax CoJei.
JlabGopaTopHbie ONBITHI
* lucconmarus cnalbbIxX 3JEKTPOIUTOB Ha IPUMEPE YKCYCHON KUCIIOTHI.
* VI3MeHeHMe OKpacKy MHIMKAaTOPOB B KUCIOTHOH cperie.
*Peakuys HEMTpanu3anuu pacTBopa IIEI0YH Pa3InYHbIMU KACIOTAMM.
* [Tomyuenue rugpokcuna meau(1l) u ero B3aumoeicTBYE ¢ pa3IMUHBIMU KUCIOTaMHU.
* BzaumojelictBre cuiibHBIX KUCIOT ¢ okcuioM meau(1l).
* B3aumopeiicTBre KUCIOT C METaJUIaMHU.
 KauectBeHnHast peaxiysi Ha KapOOHAT-HOH.
* [Toryuenue CTyaAHS KDEMHHEBOI KUCIIOTHI.
» KauecTBeHHas peakiysi Ha XJIOPHI- K CyJIb(paT-HOHBI.
* VI3MeHeHMe OKpacKu MHIMKATOPOB B IIEI0YHOI cpefe.
* B3aumopelicTBre menoye ¢ yriaeKUCIbIM Ia30M.
» KayecTBeHHast peakiys Ha KAaTUOH AMMOHUS.
* [Tonyuenue ruapokcuaa meau(ll) u ero paznoxenue.
* B3anmoneiicTBre kapOOHATOB C KUCIOTAMH.
* [Tonyuenue runpoxcuaa xenesa(Ill).
* B3aumoneiictue xene3a ¢ pactBopoMm cyibgpaTta meau(Il).
IIpakTnyeckune padoTnl

1. Pemenue SKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCME ((SHGKTPOJII/ITI/I‘IGCKEUI JAUCCOLUALIUsI».

Tema 3.HemeTasibl M UX coeTUHEHUs (25 YacoB)

25

CTpO@HI/Ie ATOMOB HEMCTAJIJIOB U UX ITOJIOKECHHE B HepHOJIPI‘IeCKOfI CHUCTEME. PSIJI OJICKTPOOTPUIATCIIBHOCTH. KpHCTaHHquCKHe peIHéTKI/I HEMCTAJIJIOB

— IPOCTHIX BCUICCTB. dusznyeckne CBOMCTBA HEMETAIIJIOB. O6nme XHMHYECKHE CBOMCTBA HEMETAJIJIOB: OKUCIUTEILHBIC 1 BOCCTAHOBUTEIIBHEIC.

l"anorensl, cTpoeHUE UX ATOMOB U MOJIEKYJI. DU3NYECKUE U XUMHYECKHE CBOMCTBA raJJOT€HOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOVMCTB raJlOT€HOB B
3aBUCUMOCTH OT UX MOJIOKEHUS B IEPUOANYECKON crucTeMe. HaxoxaeHne raJoreHoB B IPUPOAE U UX NoJiydeHue. bruonornyeckoe 3HaueHne U

IMPUMCEHCHUC I'aJIOTCHOB.
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raJIOFGHOBOI[OpOI[H 1 COOTBCTCTBYIOIIUC UM KUCJIOTHIL: IIJIaBUKOBAasA, COJIsIHAA, 6p0MOBOI[0p0IIHa$I, noaoBoOAO0pOaAHAs. FaHOFeHI/IHH. KauecTBeHHEIE
pCaKkuu Ha raJJIorcHUA-UOHBI. HpI/IMeHeHI/Ie COC,Z[I/IHGHI/Iﬁ TaJIOrCHOB.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmel. Cepa B mpupojien e€ noxydeHue. AJIIOTPOITHBIE MOAU(PUKAIIMN CEPhl U UX CBOWCTBA. XUMHYCCKUE
CBOMCTBA CepBl U €€ IPUMEHEHUE.

CepoBo1OpO/I: CTPOECHUE MOJICKYJIBI, (PU3NYECKHE M XUMHUECKUE CBOICTBA, MoydeHue u 3nauenue. CepoBogopoanas kuciora. CyabGuabl U ux
3Ha4yeHue. JIIoMUHO(pOpHI.

Oxcup cepri(1V), cepaucras kucnora, cyiabpuThl. KauecTBeHHas peakius Ha Cylb(UT-HOH.
Oxcun cepri(VI), cepnas kucnota, cynabharsel. Kpuctanioruapats.

CepHaﬂ KHCJIOTa KaK CUIbHBIN QJICKTPOJIUT. CsolicTBa pa36aBHCHHOﬁ CepHOﬁ KHUCJIOTHI KaK THIMTUYHOM KUCIOTHI: B3aUMOJICUCTBHUE C METalJlaMu,
OCHOBHBIMH U aM(I)OTepHLIMI/I OKCHnJaMH, OCHOBAaHUSIMHU U aM(I)OTepHBIMI/I THAPOKCUIaMHU, COJISIMH. KauecTBennas pCaKluAg Ha Cy.]'IB(i)aT'I/IOH.

OO6mrast XxapakTepucTrKa 3J1IeMEeHTOB V A-TpyIibl. A30T, CTPOSHUE €r0 aToMa U MOJIeKysbl. DU3nUecKue 1 XMMHUYECKUE CBOMCTBA U IPUMEHEHHUE a30Ta.
A3OT B ipupo/ie ¥ ero OMoJoTHYecKast poib.

AMMUak, CTpoeHre MOJIEKYJIbl U (PU3HUecKHe CBOMCTBA. AMMUaYHasl BOJa, HAIATBIPHBIN CIUPT, THAPAT aMMHaKa. JJoHOpHO-aKIeNTOPHBIN MEXaHU3M
oOpa3oBaHMs CBSI3U B KaTHOHE aMMOHMs. BoccTaHoBUTENbHBIE cBOMCTBA amMmMHaka. Coju aMMOHHUS U UX NpuMeHeHne. KauecTBeHHast peakiuus Ha
KaTMOH aMMOHHS.

OxKcuibl a30Ta: HECoIe00pa3yIIne U KUCIOTHBIE. A30THCTast KUCIIOTa M HUTPUTHL. A30THAs KHCIIOTA, €€ ToTyd4eHue U cBoiicTBa. HuTparsr.
docdop, ctpoenune aroma u aorponus. Dochuasr. Dochun. Oxcua Gochopa(V) u pocdopnas (oprodhochopnas) kucimora. DocdaTsl.

OOm1ast xapakTepucTHKa 31eMeHTOB [V A-Tpymibl: 0COOEHHOCTH CTPOEHHS aTOMOB, IMTPOCTHIX BEIIECTB U COSTMHEHUN B 3aBUCIMOCTH OT MOJIOKEHHUS
AJIEMEHTOB B MEPUOINYECKON crucTeme. YTiiepo. AJIOTPOIIHbIE MOAU(PHUKAIIMK: aiMa3, rpaduT. AMOpdHBIN yriaepoa: caxa, akTUBUPOBAHHBIN yroJib.
AncopOrus. XUMHYECKHE CBOMCTBA yriaepoaa. KokcoxumMudeckoe mporu3BOICTBO U ero mpoaykius. KapOumbr.



Oxkcupn yranepona(Il): crpoenue momnekysbl, monydeHue u cBoiicta. Oxeun yraepoaa(IV): ctpoenue MoieKybl, MOIy4YeHruEe U CBOMCTBA. YTOJIbHAS
kucioTa. Cosn yroiabHOM KHCIOTHL: KapOOHATHI M THAPOKApOOHATHI. TeXHUYECKas U MUIIEeBask COJa.

Opranuueckast XuMus. YTJI€BOJIOPO/IbI.

MertaH, 3TaH ¥ MpoIaH Kak MnpeaeabHble (HACHIIICHHbIE) YTIIEBOI0POAbl. DTUIICH U alleTUJICH KaK HenpeesIbHbIe (HEHACBIIEHHBIE) YT IeBOIOPO/IbI.

CrtpykrypHBIe GOopMYyIIBbI BemecTB. ['opeHue yrieBoaopo1oB. Peakiuu qeruipupoBaHus MpeelIbHBIX YIIIEBOJOPOIOB.

CHI/IpTBI. OTHIOBBIN CIIMPT, €0 IMOJIYy4YCHHUEC, IPUMCHCHUC U (1)I/ISI/IOJ'IOFI/I‘16CKO€ HeﬁCTBHG. TpéXaTOMHLIﬁ CIIUPT I'NTMOCPHH. YKCYCHB.H KHCJIOTa KaK
npeacTaBUTCIIb Kap6OHOBBIX KHCJIOT.

Kpemuuii: ctpoenne aroma u HaxoxaeHue B npupoje. Cununuasl u cunad. CBoiictBa kpemuus. Oxeun kpemuusi(IV). Kpemuuesas kuciora u eé
COJIH.

[Ipou3BoCcTBO cTekia U ieMeHTa. [IpoayKius CUIMKaTHON MPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, dapdop, dasuc. Onrtuyeckoe
BOJIOKHO.

Hewmetannsl B HpHpOI[e.CDpaKLII/IOHHaH MEPETOHKaA XUJAKOI'0 BO31yXa KaK CII0co0 MOJIYYCHUA KUCJIIOPOJa, a30Ta U apTroOHa. HOHy‘IeHI/IC (1)00(1)01)8.,
KpeMHus, XJIopa, noJa. 9J'ICKTpOJ'II/I3 pacTBOPOB.

HOJ’[yLIeHI/IC cepHoﬁ KHUCJIOTHI: CI:IpI)é, XUMH3M, TEXHOJIOTHYECKAA CXEMaA, METO/J KUITAIICTO CJI0A, ITPUHIWIIbI T€HJ’I006M€Ha, MMPOTHBOTOKA 1
UPKYJIAINHA. OJ'ICYM.HpOI/ISBOI[CTBO aMMHakKa: CHpbé, XUMU3M, TCXHOJOTHYCCKAad CXEMaA.

JdemoncTpanuu
e Koueknus HeMeTaIoB.
MOJI@J'II/I KPHUCTATINIMYCCKUX peHIéTOK HEMCTAJIJIOB: aTOMHBIC Y MOJICKYJIAPHBIC.
O30HaTOp M MPUHLHUIIBI €T0 PabOTHI.
I'openue HeMeTauI0B — MPOCTHIX BEUIECTB: cephl, hochopa, TPeBECHOTO YIIIs.
OO6pa3s1bl TaTOreHOB — MPOCTHIX BEIIECTB.
B3aumoeicTBue rajloreHoB ¢ METalIIaMH.
BriTecHenue xiopa 6poMOM HIIM HOZA U3 PACTBOPOB UX COJIEH.
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Kosnekust npupoHbIX COETUHEHUN XJI0pa.

B3anmoaeiicTBre cepbl ¢ METaJLIaMH.

["'openue cepsl B KUCIOPOIE.

Komnexuust cynbhuaHbIX py/I.

KauecTBeHHas peakuus Ha CyIbPUA-HOH.

OObeciBeunBaHUE OKPAIICHHBIX TKAHEH CEPHUCTHIM ra30M.
B3anMozeincTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEZBIO.

OO0yriMBaHyue OpraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOM KHCIOTOM.

Juarpamma «CoctaB BO3ayxay.

Buneodparmentst u cnaiinsl «lItuusu 6azapbi».

[Tonmy4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Paznoxenue buxpomara aMMOHUS.

B3aumoneiicTBre KOHIIEHTPUPOBAHHON a30THOW KUCIOTBI C MEAbIO.
['openue u€pHoro nopoxa.

PaznoxeHue HUTpaTa Kaius U TOpeHre B HEM JPEBECHOI0 YroybKa.
OO0pa31bl NpUPOAHBIX coeanHeHnH (ocdopa.

I'openune ocdopa Ha Bo3ayXe U B KUCIOPOJIE.

[Tonyuenue 6enoro gochopa n UCIBITAHUE ETO CBONCTB.
Komnexkuust «O6pa3ibl NpUPOIHBIX COSAMHEHUH yTiaepoaay.

[Toptper H. JI. 3enunckoro. [lornomnienue pacTBOPEHHBIX BELIECTB UM Ia30B aKTUBUPOBAHHBIM YIJIEM.

YceTpolicTBO MpOTHUBOTasa.
Mopenu MOneKyll METaHa, 3TaHa, STUJICHA U alleTUJICHA.

B3aumoneiictBue sTuneHa ¢ OpoMHOI BOJIOW M pacTBOPOM IepMaHraHaTa Kajius.

OO01Ire XMMUYECKHE CBOMCTBA KHCIOT HA IPUMEpE YKCYCHON KHUCIIOTHI.
KauectBenHnas peakiys Ha MHOTOATOMHBIE CIIUPTHI.

Komnekuust «O6pa3iibl MPpUPOIHBIX COSAMHEHUN KPEMHUS.
Konnekuus crekna, KepaMUKH, IIEMEHTA U U3JIEINI U3 HUX.
Komneknus npoayKkuyy CHIIMKaTHOM MPOMBIIIIIEHHOCTH.
Buneodparmentst u cnaiiasr « [ Ipou3BOACTBO CTEKIA U IIEMEHTA.
Komnexknuns «IIpupoaHeie coequHEHNS HEMETAIIOBY.

28
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Buneodparmentsl u cnaiinpl «@pakiioHHas IeperoHKa HUIKOTO BO3LyXay.
Buneodparmentsl u cnaiinsl «llonydenue Bogopoza, KUCIOpoa U raJIoreHOB IEKTPOIUTUYECKUM CIIOCOOOM.
e Mopaenu annapaToB Uil IPOU3BOJACTBA CEPHON KUCIIOTHI.

Moznenb KUnsero cios.

Mopaeib KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentst u cnaitabl «I [pon3BOICTBO CEpHON KUCIOTHD.
Buneodparments! u cnaiiapl «[Ipon3BoICTBO aMMHaKay.

Komnexkuust «Cplpb€ A5 OJTy4YEHUSI CEPHOM KUCIIOTBI».
JlaGopaTopHbIe ONBITHI

* PacriozHaBaHue rajoreHu1-nOHOB.

» KauecTBeHHBIC peaknu Ha CyIb(aT-nOHBI.

» KauecTBeHHas peakuysi Ha KATHOH aMMOHMUS.

* XMMHYECKHE CBOMCTBA A30THOM KUCJIOTHI, KaK JEKTPOIUTA.
*KauectBenHble peakuuu Ha pocdar-uoH.

* [IonydyeHne 1 CBOMCTBA YIOJbHON KHCIIOTHI.

» KauecTBeHHast peakiiys Ha KapOOHAT-HOH.

* [IponyckaHue yriekuciioro raza 4epes3 pacTBop CUIMKATa HATPUS.
IIpakTnyeckune padoTnl

2.M13yueHue cBOMCTB COJISTHOM KUCIIOTBI.

3.M3y4eHne cBOMCTB CEPHOI KUCIIOTHI.

4. [lonydyeHre aMMuaKa U U3y4e€HUE ero CBOWCTB.

5. Ilonydenue yraekucnoro rasa. KayectBeHHast peakiys Ha KapOOHAT-HOHBI.
Tema 4.MeTauibl u ux coequHeHusi(174acoB)

IlonoxeHre MeTaIIoOB B HCpHOIIPI‘-ICCKOfI CUCTEMEC XUMHUYCCKUX 3JICMCHTOB I[ n. MCHIICJ'ICCBa, CTPOCHUC aTOMOB U KPUCTAJIJIOB MCTAJIJIOB.
Merannuueckas CBSI3b U MeTaInUecKas KpUCTAJNINYCCKAas peméTKa. du3nyecKkue CBOMCTBAa METAIOB: SJICKTPO- U TCIIOMPOBOJAHOCTD, OTpaXKaromias
CHOCO6HOCTB, JIaCTHYHOCTD. qépHLIC 1 IBECTHBICMETAJIJIbI.

Mertaiabl Kak BOCCTAHOBUTENU. DJIEKTPOXUMUYECKUH Pl HANPsDKEHUH. B3aumoieiicTBue METAIIOB ¢ HEMETAJUIAMU, OKCUAAMHU, KUCIIOTaMU, COJISIMHU.
AIOMHUHOTEPMUS.
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OO0mmas xapakrepucTuka 31eMeHTOB | A-rpynmbl. OKCHUIBI M THIPOKCH/IBI MIEIIOYHBIX METAJUIOB, X TOJIYYCHHE, CBOMCTBA, TPUMEHEeHHE. BaxxHeitme
COJIM ILIEJIOYHBIX METAJUIOB, UX 3HAYCHUE B IIPUPOJIE U )KU3HU YEIIOBEKA.

OOmas xapakrepucTrka 31eMeHTOB || A-rpynmnbl. OKCHIBI U TUAPOKCHIBI MIETOYHO3EMENIbHBIX METAIJIOB, MX MOJIY4YEeHUE, CBOMCTBA U IPUMEHEHHE.
Baxueiimme coiu men09YH03eMeNbHBIX METAJUIOB, UX 3HAYCHHE B PUPOJIE U KU3HU yeroBeka. KapOoHAThI M THAPOKapOOHATHI KaJIbIHSI.

BpemenHnas u moctostHHas )kE€cTKOCTh BOJIbl. CriocoObl yecTpaHeHus: BpeMeHHOH kECTKOCTH. CrocO0b! YCTpaHEHHS TOCTOSTHHOM KECTKOCTH.

CoenuHeHUs aMIOMUHES B IPUPOJie. XUMUYECKUE CBOWCTBA amfoMUHMs. OCOOCHHOCTH OKCH/A U THAPOKCH/IA ATFOMUHUS KaK aM(pOTEPHBIX
coequHeHn. Baxkneiiye cony antoMUHUS (XJIOpUI, Cyibdar).

OcoOenHocTu cTpoeHHs aToma skenesa. XKene3o B mpupoje. Baxkueiiue pyasl xenesa. [lonydenue ayryna u craiai. OKCHIBI U THAPOKCUIBI
xenesa(ll) u (IIT). Conu xene3a(Il) u (III). OO6Hapy)eHNEe KATHOHOB KeJie3a B pacTBOpe. 3HAUCHUE COSTMHEHU jKere3a.

Koppo3us razoBas (xumMuueckas) U JIeKTPOXUMUYECKasl. 3alluTa METaJUIOB OT Koppo3uu.MeTaisl B ipupoje. [lonarue o metannypruu. YépHas u
1BeTHas MeTayutyprus. [lupomeramnyprus, THAPOMETAILTYprusl, dMeKTpoMeTauTyprus. JloMmeHHslii ipouecc. [lepepaboTka uyryHa B cTalb.
DNEKTPOJIN3 PacIuIaBoOB.

JdemMoHcTpanuu
e BsaumonelicTBUe HATPUS, JIUTUS U KaJbLHUS C BOJOU.
['openue HaTpus, MarHus U XkKesne3a B KUCIOPOJE.
Bcemnbllka TepMUTHOR CMECH.
B3anmoneicTeue cmMecH MOPOUIKOB CEPBI U JKeJe3a, [IUHKA U CEPBI.
BianMoneiicTBue almfOMUHUS ¢ KHCIOTaMH, IIEJI0YaMU B BOIOA.
B3anmoneiicTBre xene3a u MeI C XJIOPOM.
B3anmMoseiicTBre Meau ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTON M a30THOM KUCIOTOH (pa30aBIeHHON W KOHIIEHTPUPOBAHHOM).
Okpacka miaMeHu COeTMHEHUSIMHU IIeJIOYHBIX METAJIOB.
Okpacka miaMeHu COETMHEHUSIMH IIEJI0YHO3EMEIbHBIX METAJIIOB.
T"amenue n3BecTu BOIOH.
[Tonyuenue KECTKON BOABI B3AUMOJICHUCTBUEM YIIIEKUCIIOT0 T'a3a ¢ U3BECTKOBOU BOJIOM.
YcTpaneHue BpeMEHHOM KECTKOCTH KHUIISTYEHHUEM U I00aBIEHUEM COJIbI.



31

e VYcTpaHeHue MOCTOSTHHOM KECTKOCTHU 100aBIIEHUEM COJIbI.
e LloHWTHI M IPUHITUT UX JIeHCTBUS (BUaAEO(DparMeHT).
e KouteKius IpupOAHbIX COCIMHEHUIN ATFOMUHUSI.
Buneodparments! u cnaiiapl «OKCH]T ATFIOMUHUS U €0 MOAU(DUKAITII.
[Tony4yenue aMmpOTEpHOTO THIPOKCHAA ATIOMUHUS U UCCIICTOBAHUE €r0 CBOMCTB.
Komekuus «XuMu4eCcKkue UCTOUYHUKHU TOKA».
Pe3ynbTarhl IIMTENBHOTO SKCIIEPUMEHTA 110 U3YUEHUIO KOPPO3UH CTAJIbHBIX U3/EIUN B 3aBUCUMOCTH OT YCJIOBUI IPOLIECCOB.
Boccranosnenue meau u3 okcuna meau(Il) Bogopomom.
Buneodparmentst u cnaiiibl «I [pou3BOACTBO UyTryHA U CTAIMY.
Buneodparmentst u cnaiinbsl «3aenus U3 4yryHa u CTaim.
e BuneodparmenTs u crnaiasl «[ [pou3BOACTBO ATFOMUHUS.
JlaGopaTopHbie ONBITHI
* B3anmopeiicTBue xene3a ¢ pactBopom cynbparta meau(Il).
][ lonyueHnne n3BECTKOBOM BOBI U OIIBITHI C HEW.
* [Tonyuenue ruapokcuos xenesa(ll) u (11).
*KauyecTBEeHHbIE pEAKIIMN HA KATHOHBI JKeJle3a.
IIpakTnyeckune padornl
6. )K&cTkoCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS!.
7. Pemienne 3KCIepMMEHTAIBHBIX 3a7a4 10 TeMe «MeTauib».
Tema 5.Xumus n okpy:xawmas cpena (2 yaca)
Crpoenue 3eMiu: sapo, MaHTHUs, 3eMHas Kopa, TuTocdepa, ruapochepa, armochepa. Xumuueckuit cocra 3emian. I'opHblie moposl. MuHepansl.

PYI[H. OC&,[[O‘IHLIC TOpHBIC TOPOBI. Ilone3Hble HCKONAEeMEIE.

HCcTOYHUKY XMMHYECKOTO 3arpsA3HCHUA OKPY)KaIOH_[eﬁ CpCabl. I'mo0anbHbIE YKOIOTUYECKUE HpO6J’IeMH YCJIOBCYCCTBA: HAPYIICHUC OMOT€OXUMHYCCKHX
KpYTOBOPOTOB XUMHWYCCKUX 3JICMCHTOB, ITOTCIIJICHUC KJIIMMATA, KUCJIIOTHBIC JOXKAU U OP. O30HOBBIC ABIPBI. MC)K,E[YHaPOI[HOC COTPYAHUYICCTBO B
obactu OXpaHbI 01<py>1<a10u1e171 CpCAbl OT XUMHUYCCKOT'O 3arps3HCHUS. «3enéHass XuMH».

JdemMoHcTpauuu
e Bugeodparments! u cnaiinpl «CtpoeHue 3eMind 1 €€ XUMUYECKUN COCTaB».
e Kosutekius MUHEpPaAIOB ¥ TOPHBIX OPOI.
e Komnekmus «Pynpl MeETaIOBY.
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e BuneodparmenTs u cnaiipl «l'106anbHbIe SKOIOrHYECKHUE TPOOIEMbI UETI0BEYECTBAY.
e BuneodparmeHTsl U Clalibl O CTENEHU YKOJIOTUYECKON YHCTOTHI TOBApa.
JlabGopaTopHbie ONBITHI
*/3y4yenue rpanura.
*/13ydyeHre MapKUpPOBOK Pa3IMUHbBIX BUJOB IPOMBIIIJIEHHBIX U MIPOJIOBOJIBCTBEHHBIX TOBAPOB.
Tema 6.000011eHre 3HAHUT 10 XMMHUM KYPCa OCHOBHOI HIKOJIbI (8 4acoB).

IMoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeHYy

CTpO@HI/IC aToMa B COOTBETCTBHH C ITOJIOKCHHEM XUMHUYCCKOT'O 3JICMCHTA B HCpHOI{H‘-IGCKOfI CUCTEME. CTpOGHI/IC BCIICCTBA: XUMHWYCCKas CBA3b
" KpUCTAJINIMYCCKasA peméTKa. 3aBHCHUMOCTH CBOMCTB 06pa3OBaHHLIX QJICMCHTAMM IIPOCTHIX BCUICCTB (MeTaJ'IJ'IOB, HEMCTAJlJIOB, 6J'IaFOpO,I[HI>IX I‘aSOB) oT
IIOJIOKCHUA 3JICMCHTOB B HepnonnquKoﬁ cucteMme. Tunosaorus HCOPraHNYCCKUX BCIICCTB, Pa3ACIICHUC UX Ha KJIACCHI U I'PYIIIIBI. HpCI[CTaBI/ITCJ'II/I.

[Ipu3Haky U ycinoBUs MPOTEKAHUS XUMHUUECKUX peaklMid. TUIOIOrus XUMUYECKUX peaKui M0 pa3InyHbIM pU3HaKaM. Peakiiuu MOHHOTo 0OMeHa.
OKHCAUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

XUMUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB. XapaKTepHble XMMUUECKHE CBOMCTBA COJIE00pa3yIOIIMX OKCUA0B, THIPOKCUIOB (OCHOBAHUH,
KHUCJIOPOACOAEPIKAIINX KHCIOT U aM(OTEPHBIX THIPOKCUIOB), COJEH.

Buneodparments! u cnaiiapl «MeTanmudyeckas XUMAYECKasi CBS3bY.
Konnekuust «MeTaibl ¥ CIIaBbD».

BiaumopeiicTBue MHKa ¢ CEpOH, COMSTHON KUCTI0TOH, Xnopuaom meau (II).
['openune marnus.

B3anMozeicTere XJIOpHOW U CEpOBOIOPOTHOM BOJIBI.

JlaGoparopHbie ONBITHI

* 3roroBnenue Moielu, WITIOCTPUPYIOIIEH CBOMCTBA METAINIMYECKOM CBA3U



KAJIEHIAPHO-TEMATHUYECKOE INTAHMPOBAHMUE 110 XMMHMU 110 YYEEHUKY

Iloypounoe nnanupoeanue no xumuu, 9 knacc (2uaca 6 neoenio, écezo 68 uacos),

YMK I'aopuenan O.C, Ocmpoymos U.I', Craokoe C.A, Xumus 9 knacc.

Yueonuk ona ooweoopazosamenvuvix yupescoenuii. — M.: Ilpoceewenue, 2019
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NeNe Jdomammnee JKCNepUMEHT: Tpe6oBanusi K ypOBHIO Henena | Jlara
Tema ypoka
3a1aHue . MOJATOTOBKH BHITYCKHUKOB
n/n M. - 1eMOHCTPAIHOHHBI ors dakr
JI. - nabopaTopHbIii
Tema 1.IloBTOpeHne u 00001IeHUE cBeleHUI IO Kypcy 8 kiacca. Xumuuyeckue peakuuu (6 1)
1. | Knaccuduxamus §1,c.6—-12, | bunapasie coenunenus. OKCHIBI Xapaxmepuszosamu oKcumsl, | 1
HEOPTraHNUYECKUX COHCO6pa3YIOIHI/Ie u THAPOKCUIBI (OCHOBaHI/IH,
BEIIECTB 1 UX HecosieoOpa3zyromue. ['MapoKcuIb: am(poTepHbBIC TUJIPOKCH/IBI,
OCHOBAHUS, amM(oTepHbIC KHUCJIOPOJICO/ICPIKAIINE KHUCIIOTHI) |
HOMEHKJIaTypa
THJIPOKCH/IBI, CONMM 1O TUIAHY: COCTaB, CIIOCOOBI

KHUCJIOPOJICOACPIKAIIUE  KUCIOTHI.
Cpennue, KuCible, OCHOBHBIC,
KOMILIEKCHBIE COJIH.
JdemoncTpauuu. O3HaKOMIIEHUE C
KOJUICKIIUSIMU METAaJLJIOB u
HeMmeTasioB.  O3HaKOMIICHHE C
KOJUICKIIUSIMH OKCHUJIOB, KHCIIOT H
coJieit

o0Opa3oBaHus Ha3BaHWH,
XapaKTepHbIE CBOMCTBA U MOJIy4YEHUE.

Knaccugpuyuposamo OKCHJIBI,
THJIPOKCHIBI (ocHOBaHUH,
am(oTepHbIe TUPOKCHUIBI,

KHUCJIOPOJICOICPIKAIINE KHUCIIOTBI) W
COJIM 110 PA3JIUYHBIM MTPU3HAKAM.

Ymemo MOJTBEPKIATh
XapaKTEPUCTUKY OTJENBbHBIX
IIPEACTABUTENEH KJIaCCOB
HEOPraHUYECKUX BELIECTB

YpaBHCHUAMU COOTBCTCTBYIOIIIHUX
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peaKIui.

Packpvieams reHeTHYECKYIO CBSI3b
MEXy KJIacCaMH HEOPTaHUYECKUX
COCAUHEHUI

2-3.

Knaccudukanus
XUMHYECKHX PEAKIUi 1Mo
Pa3IMYHBIM OCHOBAaHUSIM

§2,¢. 12— 19,

O0001enne CBeECHUI 0
XAMHYECKUX peaKIusX.
Knaccudukanus XUMHYECKHUX
peakuuin 1o pa3IM4YHBIM

OCHOBAHHUSM: II0 COCTABY U YHCIY
pearupyromux U 0o0pa3yroIuxcs
BEIIECTB, MO TEIIOBOMY 3(deKTy,
[0  arperaTHOMy  COCTOSIHUIO
pearupyromux BEILIECTB, o
00paTUMOCTH, IO  HU3MEHEHUIO
CTENEHEeH OKHUCICHHUS 3JIEMEHTOB,
I10 UCIIOJIb30BAHMIO KaTaJlu3aTopa.
JlaGopaTopHble oNbITHI. 1.
BsanMonelictBue aMMHuaka u
xJ0poBoiopoja. 2. Peakius
HenTpanuzanuu. 3. HaGmonenue
TEMJIOBOTO 3P deKTa peakuuu
HeuTpanu3auuu. 4.
B3anMozeicTBue cepHOM KUCIOTHI
¢ okcugom meau(ll). 5.
Pasnoxxenue nepokcua Bogopoaa
C TIOMOIIBIO KaTaaa3bl KapTodest

Obvsacuams OHATHS «XUMHUYECKast
PeaKIMs», «PEaKIUN COCTUHECHUSY,
«PEAKLMHU PA3IOKEHUS», «PEaKLIUn
oOMeHay, «peaKIuy 3aMELICHUS»,
«peaKIMU HeUTpanu3aumny,
«OK30TEPMHUYECKUE PEaKIIuN»,
«QHJIOTEPMHUUECKUE PEAKLIH,
«0OpaTUMBbIE PEAKIIUI,
«HEoOpaTUMBbIE peaKum»,
«OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC
pEaKIMN», «TOMOTEHHBIE pEaKI1»,
«TeTEepPOTCHHBIC PEAKLIUNY,
«KaTAJIUTUYECKUE PEaKIuny,
«HEKATATUTHUECKUE PEAKITII,
«TemoBoi 3P PeKT XMMUIECKOH
peaKImy.

Knaccugpuyuposamo XUMHUYECKHE
PEaKIMH TI0 PA3ITUNIHBIM OCHOBAHHSIM.
Onpeodenamo OKHUCIIUTEID u
BOCCTaHOBHTEIIb, MPOLIECCHI
OKHCIICHHSI 1 BOCCTAHOBJICHUSI.

Habnooams 1 onuceiéams peakuu
MEK/1y BEIIIECTBAMU C TOMOII[bEO
PYCCKOTO (POTHOTO) sI3bIKA U SI3bIKA
XMMHUH.

1-2
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4-5.

[TonsTue o ckopocTu
XAMHUYECKON PEaKLUU.
Karanu3s

§3,c. 19— 24,
(BBIBO/IBI)

[ToHsiTHE O CKOPOCTH XUMHUYECKOUH
peakiuu. daxTophl, BIMSIOLIMEHA
CKOPOCTh XMMHYECKHUX PCAKIIUM:
MpUPOJIa PEarupyrollux BEIIECTB,
WX KOHIICHTpalus, TeMIeparypa,
ILIOIIAh CONPUKOCHOBEHHMUS,
HaJm4uue KataauzaTopa. Karamus.

JdemoHcTpanmu. 3aBUCHUMOCTD
CKOPOCTH XMMHYECKOU PEaKIMH OT
MPUPOJIBI PEATUPYIOIINX BEIIECTB.

3aBHCHUMOCTD CKOpOCTH
XHUMHYCCKOMN p€akuuu OT KOH-
OCHTpalun pearupyromumx

BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKIMU OT IUIOMIaIN
COIPUKOCHOBEHUSI ~ pEarupyromux
BEUIECTB  («KUIALIUH  CIO»).
3aBUCUMOCTh CKOpPOCTH XHMMHYE-
CKOM peakIuu OT TeMIIepaTypsl
pearupyromunx BeecTs.

JlabopaTopHble ONBITHI. 6.
3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEeaKkIMU OT MPUPOIbI
pearupyrommux BELLECTB Ha
npumMepe B3aUMOJICHCTBUSA

pacTBOpoB THOCYyJb(aTa HATPUS U
xjopuna  Oapusi,  THOCyIb(aTa
HaTpusi W COJIIHOW KHCJIOTHI. 7.
3aBUCUMOCTh CKOpOCTH
XUMHAYECKON PEaKIMU OT MPUPOIBI
METaJUIOB MPHU UX B3aUMOJICHCTBUU
C COJITHOM KkucioTod. 8. 3aBucu-

ObvsicHAmb, 4YTO TaKOE «CKOPOCTb
XUMHYECKON PEAKIIUN.
Apeymenmupoeams BBIOOpP €TUHUIL
uzmepenus Vp.

Yemanasnusamo MPUYUHHO-
CJIEICTBEHHbBIE CBSI3U BITUSTHUS
pa3ianyYHbIX (aKTOPOB Ha CKOPOCTh
XUMHYECKUX PEAKIIUM.

Habnwoams u onucvleams peakiuu
MEXJy BELIECTBAMU C IIOMOIIbIO
pyccKoro (poJIHOTr0) si3bIKa M SI3bIKa
XUMHAH

1Ipo600ums ONBITHI,
MIOJITBEP K IAIOLIUE 3aBUCUMOCTD
CKOPOCTH XUMUYECKOU PEaKIH OT
pa3ianyYHbIX (PaKTOPOB

2-3
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MOCTh ~ CKOPOCTH  XMMHYECKOM
peakiuu OT MPUPOABI KUCIOT IMPHU
B3aMMOJEUCTBUU UX C KEIEe30M. 9.

3aBUCUMOCTh CKOpOCTH
XUMHYECKON peakuuu oT
temneparypsl. 10.

3aBUCUMOCTh CKOPOCTH
XUMUYECKON peakuuu oT
KOHLIEHTPaLUN pearupyomux
BELIECTB. 11. 3aBUCUMOCTh

CKOPOCTH XMMHYECKOW PEaKIMH OT
IJIOMIA M COMPUKOCHOBEHHUS pea-
TUPYIOLLIUX BEILIECTB. 12.
3aBUCUMOCTh CKOpOCTH
XUMUYECKON pEakIMu OT HaTHYHS
KaTajuzaTopa

6. | Admunucmpamuenas
6X00HAA KOHMPOIbHASA
paboma
Tema 2. XumMnueckue peakunu B pactsopax (10 u)
1 DNeKTpOIUTHYECKAS §4, c. 26 — 30, [TonsiTe 00 ANEKTPOIUTUYECKON Xapaxmepuszoeambo MOHATHUSA
JUCCOLaIus cooO0IIeHus JUCCOIMAIUU.  JJEKTPOJIUTHI U «AIEKTPOJIIUTHYECKAs TUCCOLUALIUS,
(7) HEAJIEKTPOJIUTHI. Mexanuzm «QIEKTPOJIUTHLY, «HEITEKTPOIUTHI.
JUCCOLMAIUN  DJIEKTPOJIUTOB  C Yemanasnueamo [IPUYUHHO-
pa3IMUHBIM ~ XapaKTepOM  CBSI3H. CJICICTBEHHBIC CBSI3U MEXITY

CreneHsn ANMEKTPOIUTUIECKON
mucconuanmu. CuiipHBIE U Clla0Oble
ANEKTPOJIUTHI.

JdemoncTpanmm. UcnbiTanue

MPUPOJION DJIEKTPOJIIUTA U CTEIICHBIO
€r0 JUCCOILIMALINH.

Yemanaenueams npuuuHHO-
CJICACTBCHHBIC CBsI3HU Me>1<)1y THUIIOM
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BEIIECTB M WX PacTBOPOB Ha
3JIEKTPOIPOBOIHOCTD
JlabopaTopHblii ONBIT.
13./lucconmalius ciradbIx
AJICKTPOJIUTOB HA TIPUMEPE
YKCYCHOM KHCJIOTBI

XHUMHYECKOH CBSI3HU B OJICKTPOJINTEC U
MECXaHU3MOM €TI0 JuCCoraluu

2 OCHOBHBIE TIOJIOKEHUS §5,¢.31—-35, | OcHOBHBIE TIOJOXKEHUS  TEOPHUH Xapaxkmepuzosamo MTOHATHS
Teopuu ANEKTPOIUTUYECKON TUCCOLUALINY. «CTENEeHb JUCCOLUALUNY, «CHIIbHBIE
(8) | snexrpomuTHyeckoii Knaccudpukanus HMOHOB H  uX AIEKTPOJIUTHI, «cnalbie
nuccormaruu (TO/1) cBoiicTBa. KucIoTE, OCHOBaHHS U AIEKTPOJIUTHIY, «KaTHUOHEI»,
Conu KaK AIEKTPOIIUTHIL. «aHUOHBIY, «KHCIIOTBI»,
Nx xnaccuduxanms u «OCHOBaHUsI», «conm». Cocmasnsimo
JCCOLUAITHSI. ypaBHEHUS ANEKTPOIUTUYECKON
JeMoHcTpanum. 3aBUCUMOCTh JUCCOLIMALMU KUCJIOT, OCHOBaHUM U
ANEKTPONPOBOTHOCTH YKCYCHOM coneil.
KHMCJIOTBI OT KOHIICHTPAL1H. Hnniocmpuposams npuMepamMmu
JIBM>KEHHE OKpAILIEHHBIX HOHOB B OCHOBHBIE  TIOJIOXKEHHS  TEOpUU
ANEKTPUYECKOM I10JI€ AIIEKTPOJINTUYECKON JUCCOLUAIIIH.
Paznuuams KOMIIOHEHTBI
JI0Ka3aTeNbCTB (TE€3UCOB, APIYMEHTOB
1 (OPMBI JIOKA3aTEIhCTBA)
3-4 | Xumuueckue cBOMCTBa §6,c.35—-41. | OOmme XUMHUYECKHE CBOWCTBA Xapaxkmepuzoeams oOmiue
KHCJIOT KaK KHCJIOT:  W3MEHEHHE  OKPAaCKH XUMHUYECKHE CBOMCTBA KHCIOT C
(9- | snexrpomuToB WHJIMKATOpPOB, B3aUMOJCHUCTBUE C O3 TEOPUU DIIEKTPOIUTHYECKON
10) MeTaJlJIaMH, OKCHJIaMU " JCCOLIMALINN.
TUIPOKCHIaMU METaJlIIOB u Cocmasname MOJIEKYJISIPHBIE,
coJsiMU. MOJIEKYIISIpDHBIE U MOHHBIE IIOJIHBIE M COKpAIll€HHbIE HOHHBIE
(monHbIE u COKpalIEHHbIE) YPAaBHEHUs PpEAKLIUNA C y4acTHEM

yYpaBHEHUS peakuuil. XUMHUYECKUN
CMBICII COKpAIIEHHBIX YPaBHEHHM.
YcnoBuss  IPOTEKaHUs — peakLUi
MEXY DJEKTPOJIUTAMHM JO KOHIA.

KHCIIOT.
Apeymenmuposams BO3MOHOCTh
MPOTEKAaHUsl PEaKUUid C Yy4acTHUEM
KHUCJIOT Ha OCHOBE mpasuia beproiuie
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Psin akTHBHOCTH METaJIOB.
JlaGopaTopHbIe ONBITHI.
14.1I3MeHeHne OKpacKku
HHJIMKaTOpPOB B KMCIIOTHOU cpee.
15.Peakiusa HeUTpaIM3aluu
pacTBOpa MWETOYHN Pa3InYHBIMU
kuciotamu. 16. Ilonydyenue
ruapokcuaa meau(ll) u ero
B3aMMO/ICHCTBUE C Pa3IMUHBIMU
kucinoramu. 17. B3aumopeiicteue
CWJIBHBIX KHCIIOT C OKCHJIOM
meau(ll). 18—20. Bzaumoeiictue
KHCIIOT C METaJlJIaMH.

21. KavecTBeHHas peakIus Ha
kapOoHat-uoH. 22. [lony4yenue
CTYJIHS KPEMHHUEBON KHUCIIOTBHI.
23. KauecTBeHHas peakius Ha
XJIOPUJI- UJTU CYTIb(aT-HOHBI

U psiZia aKTHBHOCTH METAJLJIOB.
IIposooums OTIBITHI,
MOJITBEPKIAIOIIIHE XHUMHAYECKHE
CBOICTBA KHUCIIOT, C COOJIIOJCHHEM
NPaBUJI TEXHUKUA OE€30IaCHOCTH.
Habnwooams n onucbiéams peakiuu C
Y4aCTHEM KHUCJIOT C TIOMOIIBIO
PYCCKOTO (POAHOTO) S3bIKA U SI3bIKA
XUMHUHN

(11)

XUMHYECKHE CBOWCTBA
OCHOBaHUH KakK
3JIEKTPOJIUTOB

§7, c.42- 45,

OO0mmue XUMHYECKHUE  CBOMCTBA
IIEI0YEH: B3aUMOJECHUCTBHUE C
KHCJIOTaMH, OKCHUJIaMU
HEMETAJIOB, OO6mrue
XUMHYECKHE CBOMCTBaA
HEpPaCTBOPUMBIX OCHOBaAHHIA:
B3aMOJICHCTBUE C KHCJIOTaMHU,
paziioKeHue NpU HarpeBaHUU.
JlabopaTropHble ONBITHI.

24 I3MeHeHne OKpacku
WHJIMKATOPOB B LIETOYHOU Cpelie.
25. B3auMoeicTBHE IIETI0YeH C
YTJIEKUCIIBIM Ta3oM. 26.

COJISIMM.

Cocmaenamo MOJIEKYJISIPHBIE,
IIOJIHBIE W COKpAIlEHHbIE HOHHBIE
YpaBHEHUS pPEaKIUMi C Yy4acTUEM
OCHOBaHUM.

Apaymenmuposamo BO3MOXHOCTh
IIPOTEKAaHUs PEaKUMd C ydacTUEM
OCHOBaHMM Ha OCHOBE IIpaBHJIA

beprome.

IIposooums OTIBITHI,
MOATBEPKIAIOIINE XUMUYECKUE
CBOMCTBA OCHOBaHHI, c
COONIOZICHMEM  TpaBWJI  TEXHHUKHU
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KauecTBeHHas peakiiys Ha KaTHOH
amMmonusi. 27—28. Tlonyuenue
ruapokcuaa menu(Il) u ero
pasnoxxeHue

0€30I1aCHOCTH.

Habnrwoams v onucvieams peakuu ¢
Y4acCTHEM KHUCIIOT C IOMOIIBIO
pyccKoro (POJIHOTO) s3bIKA H SI3bIKA
XUMUU

(12)

XUMHYECKHE CBOMCTBA
COJIEH KaK JJIEKTPOJIUTOB

§8, c. 46 — 49,

O01mre XMMAYECKHE CBOMCTBA
CPEAHUX COJIEHN: B3aUMOJICUCTBUE C
KHCJIOTaMU, IIeJI0YaMH, COISIMH U
MeTautaMu. B3aumopeicTeue
KHCJIBIX COJIEH CO IIETIOYaMHU.

Xapaxkmepuzosams oOrmue
XMMHYECKHE CBOMCTBA COJIEH C
MO3UIUI TEOPUH IIEKTPOTUTHIECKOMN
JIMCCOITUAIINH.

Cocmasnsams MOJIEKYJISIPHBIE,
MOJIHBIE W COKpAIIEHHbIE HMOHHbBIC
YpaBHEHUS peakluid ¢ ydacTueM
COJICH.

Apeymenmuposamso BO3MO>XHOCTh
MPOTEKAHUs PEAKIHM  C ydyacTueM
coJieil Ha ocHOBe mpaBuiia beprome.
IIposooums OTIBITHI,
MOITBEP K IAOIIHE XUMHYECKHE
CBOICTBA COJEH, C CcOONIoIEeHruEM
MPaBUJI TEXHUKH 0€30MacHOCTH.
Habnwoams v onucvieams peakuuu ¢
Y4aCTHEM COJIEN C TIOMOLIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
XUMHH

(13)

Ilpakmuueckaa padoma
1. Pemenue
JKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe
«DNEKTPOIUTHIECKAS
JICCOLIAALUS»

Ctp 52

CBoiicTBa  KHCJIOT, OCHOBAHHUM,
OKCHUJIOB M COJIed B CBETE TEOpUHU
AIEKTPOJIUTUYECKON JAUCCOIUAIINH
U MIpeACTaBICHUI 00
OKHCIIHTEIIHHO-
BOCCTAHOBUTEBHBIX PEAKLMIX

Ymems obpammarbest ¢ 1abopaTopHbIM
000pyI0OBaHHWEM U HarpeBaTeIbHBIMU
npudopamMu B COOTBETCTBUU
C MpaBWJIaMU TEXHUKH O€30MaCHOCTH.
Habniooamws cBOWCTBA 31IEKTPOJIUTOB.
Habniooams v onucvieams peakium ¢
YYaCTHEM DJIEKTPOJIIMTOB C MTOMOIIBIO
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€CTECTBEHHOT'O (pycckoro WIn
POJIHOTO) SA3BIKA U SA3bIKA XUMHH.

Dopmynuposamb BHIBOABI 11O
pe3ysibTaTaM MpoBeIEHHOTO

AKCIIEPUMEHTA
8 [TonsiTue o ruaponuse §9, c. 49 - 52, l'apponn3z  kak  oOMEHHOE Yemanasnusamo 3aBUCUMOCTD
coJien B3aUMOJCUCTBUE COJIEH C BOJOM. MEXy COCTaBOM COJIM U XapaKTepOM
(14) lunponus conu CUJIBHOTO e€ ruapoIn3a.
OCHOBaHUS M CJIa00M KHCIIOTHI. Ananusuposams  Cpelly  pactBopa
lunponus COIH ciaboro COJIM C TTOMOIIBIO UHIANKATOPOB.
OCHOBAHHUS W CHUJIbHOM KHCIIOTHI.
Bomopoausrii mokasateins (PH). IIpocno3zuposams TAT TUAPOIIN3A
demoncTrpauuu. Onpezenenue COJIM Ha OCHOBE aHam3a e€¢ GopMyIsl
XapakTepa cpe/ibl B pacTBOpax
coJien
9 | O6o0menue u (BBIBOIBI)
cucTeMaTtu3anus 3HaHU
(15) | mo Teme «Xumuueckue
pEaKIuu B pacTBOPax
SJICKTPOJIUTOBY
10 | Konmponsvnas padoma 1
o TeMe «XUMHUYECKUE
(16) | peakuuu B pacTBOpax
AJICKTPOJIUTOBY
Tema 3. HemeTa/iibl U UX cOeIUHEeHUd (25 4)
1 OO6mas XxapakTepucTUKa §10,c. 56 — | . CtpoeHue aTOMOB HEMETAJUIOB U ObvscHAMb, 4TO TAKOE HEMETAJLIHI.
HeMeTaJIOB 61, WX TIOJOKEHUE B TMEPHOIAYECKOMN Xapaxkmepuzosamo XUMHUYECKHUE
(17) CHCTEME. Psn SJIEMEHTHl  —  HEMETAIBl |
AJIEKTPOOTPHUIIATETHHOCTH. CTpPOCHHE, (buzmveckue "
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Kpucrammmieckue pemeTKr
HEMETAIIJIOB — TIPOCTHIX BEIIECTB.
dusnyeckue CBOMCTBaA
HemeTauioB. OOIMEe XMMUYCCKHUE
CBOMCTBa HEMETAJIOB:
OKHUCJIUTENIbHEIE 51
BOCCTAHOBHUTEJILHBIE.

Jemoncrpanuu. Komnekuus
HeMeTalioB. Monenu
KPUCTAJUIMYECKUX PELIETOK
HEMETAIIJIOB: aTOMHbBIE U
MoJeKyIsipabie. O30HaTOp U
MIPUHIIMIIBI €r0 paboThl. ['openue
MPOCTHIX BEIIECTB — HEMETAJIIOB!
cepsl, pocdopa, ApeBecHOro yris

XUMHUYECKHE  CBOMCTBAa  MPOCTHIX
BEILIECTB — HEMETAJJIOB.

ObvscHamb 3aBUCUMOCTb
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB (vm npeockazvléams
CBOMCTBA) 3JIEMEHTOB-HEMETAILJIOB OT
UX TIOJIOKEHUS B IEPUOJUYECKOU
CUCTEME XUMHUYECKUX DJIEMEHTOB
J1. 1. MenaeneeBa.

Yemanasenuseams MIPUYUHHO-
CIIEICTBEHHBIE CBSI3U MEKY
CTPOEHHMEM  aToOMa,  XHMHUYECKOU
CBSI3bl0, THUIIOM KPHUCTAJUIMYECKOU
peLETKU HeMeTajuia 5 €ro
COEMHEHUI upU3NIECKUMU
CBOWMCTBaMHM JIAHHOTO HEMETalla U
€ro COCIMHEHUN.

ﬂOKaf)’blGambOTHOCI/ITeHBHOCTL
MMOHATHH «METaJLI» U «HEMETAILI

(18)

OO61mas xapakTepuCcTHKa
anemeHToB VIIA-Tpymnmbl
— TaJIOT€HOB

PK. Ucnonb3oBanue xjiopa
IpU OYMUCTKE BOJbI B
r.HeBuHHOMBICCKE.

§11,¢. 62 —
67,

I'aymoreHsl, cTpoeHHE UX aTOMOB H
MOJIEKYII. dusnyeckue 51
XMMHUYECKHE CBOMCTBA TalOTE€HOB.
3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB TajJlOr€HOB B 3aBUCHMOCTH
oT ux MOJIOXKEHHUS B
NIEPUOAUYECKOU CUCTEME.
HaxoxneHne ragoreHoB B pUpoOe
U UX TNojiydeHue. buonornueckoe
3HaYEHUE U MIPUMEHEHNE
raJIOr€HOB.

Jemonctpanun. OGpasis!

Xapaxkmepuzosamuo CTpPOEHHUE,
(1)I/ISI/I‘-ICCKI/IC nu XUMHUYCCKUEC
CBOWCTBA, TOJYYCHUE U TIPUMCHECHUE
rajJjoreHoB B  IUIaHe  OOIIero,
0COOEHHOTO U €IMHUYHOTO.

Yemanaenueams npuanHHO-
CJICICTBEHHBIE CBSI3U MEKIY
CTPOEHUEM aTOMa, XUMUYECKOU
CBS3bI0, TUIIOM KPUCTAJUIMYECKOU
PELIETKH Y raJIOT€HOB U
($U3NYECKUMU ¥ XMMUYECKHUMU
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rajoreHOB — IMPOCTHIX BEIIECTB.
BzaumoseiicTBre TaJIOre€HOB C
MeTaJulaMH. BbITeCHeHUE XJ10poM
Opoma MU MoJIa U3 PacTBOPOB UX
coJieit

CBOMCTBAMHM STHX BCIICCTB

(19)

COGI[I/IHGHI/IH TaJIOrCHOB

§12, c. 68 —

l'anorenoBonopoabl u
COOTBETCTBYIOIIME WM KHCIIOTBL:
IJIaBUKOBas, coJisiHa,
OpOMOBOAOPOIHAS,
HOJI0BOJOPOIHAS. l"astorenuapL.
KauectBenHsbie peakuuu Ha
TaJIOr€HU/-UOHHEI. HpI/IMeHCHI/IC
COEIMHEHUI TaJIOreHOB.
JdemoHcTpaums. Komneknus

MIPUPOJIHBIX COSAUHEHUH XJIOpa.
JlabopaTopHBIii ONBIT.
32.Pacnio3HaBanue rajoreHua-
HOHOB

Xapaxmepusoeams C
HCII0JIb30BaHUEM pyccKoro
(pogHOTO) s3BIKA W SI3BIKA XUMHUHU
COCTaB, (PU3UYECKUE U XUMUYECKUE
CBOMCTBA, MOJYyYEHHE U IIPUMEHEHUE
COEIMHEHUH TaJIOT€HOB.

Hazvieams coeluHEHUs TajJoreHOB
no dopmyne U cocmasiime
(GopMyJIbI 110 UX HA3BAHHUIO.
Yemanaenueams MPUYUHHO-
CJIE/ICTBEHHbBIE CBA3U MEXIY
XUMHUYECKON  CBS3bI0O M THUIIOM
KPUCTAJUIMYECKOU peleTku B
COEIMHEHUSX raJlor€HOB u
¢u3NyecKUMH U XHUMHUYECKUMU
CBOMCTBaMM 3TUX BEILECTB.
IIposooumy, Haobaoamo u
onucvieamsn XUMHUYECKUN
SKCIIEPUMEHT [0 pacro3HaBaHUIO
raJJOTeHUI-MOHOB C  COOJIIOJICHHEM
MIpaBUJI TEXHUKH 0€30IaCHOCTH.
Buvinonnams pacuérel o
XUMHUYECKUM (popMysam
YPaBHEHHUSM peaKLui, MPOTEKAOIINX
C YYaCTHUEM COEJIMHEHUI rajJOr€HOB

10
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4 Ilpakmuueckan paboma | Ctp 72 . ConsiHast KHMCIIOTAa KakK CHJIbHBII Ymemw obpamatscs ¢ maboparopasim | 10
2. M3yueHue cBOJCTB SNEKTPOJUT. TUNUYHBIE peaKIUu 000pyI0BaHNEM U HArpeBaTEIbHBIMU
(20) COTSHOM KHCIOTE KHUCJIOT, XapaKTEepPHbIE JUIsl COJISTHOM npubopaMd B COOTBETCTBUU  C
KHCJIOTBI:  B3aUMOJIEHCTBUE  C [IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.
METaJUIAMH, OCHOBHBIMH u Habniooams cBOICTBa 3JIEKTPOJIUTOB
aM(pOTEepHBIMH OKCHJIaMH, Y IPOUCXOSIINX C HUMU SIBIICHUM.
OCHOBaHUSIMU U aM(OTEpHBIMU Habniooams v onucvieams peaxkiyu ¢
TUAPOKCHIAMH, COJISIMHU. y4acTUEM 3JIEKTPOJIUTOB C ITOMOIIBIO
KauectBenHnas peakuusi Ha XJIOpUI- pyccKoro (poJIHOTr0) si3bIKa M S3bIKa
HOH XUMUHU.
Dopmynuposampb BBIBOABI 110
pe3ynpTaraM MpoOBEAEHHOTO
SKCIIEPUMEHTA
5 OO01mas xapakTepucThKa §13,¢c. 73— OO6mas XapaKTEepUCTUKA Jlasamyo obmyro | 11
snemenToB VIA-rpynms: 77 anemeHToB VIA-rpynmel. Cepa B XapaKTEePUCTUKyaTOMaM,  MPOCTBIM
1) | s anekorenos. Cepa IpUpoIen eé TOJTy4eHHe. BEILECTBAM u COeTMHEHUSM
AnnoTponHbie MOIUGUKALIUN CEPhI XaJIbKOT€HOB B 3aBHUCHMOCTHU OT MX
U HUX CBOWCTBA. XHMHUYECKHUE MIOJIOKECHUS B MEPUOANYECKOM
CBOMCTBA Cepbl U €€ IPUMEHEHUE. CHCTEME.
Jemoncrpauuu. Bzaumonericreue Xapaxmepuzosams CTpPOCHHUE,
cepsl ¢ MeTauiaMu. ['opeHue cepsl AJUTOTPOIHIO, buznueckue u

B KUCIIOPOJIC

XAMHUYECKHE CBOMCTBA, MOJYYECHUE U
IIPUMEHEHHUE CEPBI.

Yemanasnueamo MPUYUHHO-
CIIEICTBEHHBIE CBSI3U MEKY
CTPOEHHWEM  aToOMa, XHMHUYECKOU
CBSI3bI0, THUIIOM KPHUCTAJUIMYECKOU
peméTKu cepbl B €€ PU3MUECKUMU U
XUMHUYECKHMH CBOMCTBAMHU.
Buinoansamu pacuéThl o
XUMHYECKUM bopmynam u
YpPaBHEHUSM PEaKIU, TPOTEKAIOIIUX
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C Y4aCTHEM CEpHI.

IIposooumy, nabarwoams u
ONUCHIBAMb XUMHUECKUH
AKCIIEPUMEHT 10 TOPEHUIO CEPHI Ha
BO3/IyX€ U B KHCJIOPOJIE C
COOITIO/IEHNEM TTPABUIT TEXHUKH
6e301macHOCTH

(22)

CepoBoaopon u
CyIbQUIBI

§l4,c. 77—
80

CepoBoniopo: CTpOeHue
MOJIEKYJIBI, ¢duznueckue u
XMMHUYECKHE CBOMCTBA, MOJIy4YEeHUE
u 3”auenue. CepoBoAOpOaHAS
kuciaora.  Cymphuapl u = HX
3Ha4yeHue. JIIoMUHO(DOpHI.
Jemoncrpanuu. Kosexkuus
cynburabx pyn. KauecrBennas
peakius Hacynb(puI-MOH

Xapaxmepuzosamo C
HCIIOJIb30BaHUEM pyccKoro
(pogHOTO) s3BIKA W S3BIKA XUMHUHU
cocTaB, (pU3MUECKHE U XUMHUYECKHE
CBOIICTBa, MOJYYEHHE U MPUMEHEHUE
COCIMHEHUM  ceppl B CTEIEHU
OKHUCTIEHUS —2.

Hazvisams  coenmuHeHuss cepbl B
CTENeHH OKUCIEHHS —2 1Mo (opmyne
U cocmasnaims GOPMYIBl MO HX
HA3BaHMUIO.

Cocmasnsime ~ MOJICKYJISIPHBIE U
HMOHHBIE ypaBHEHUS peaxiui,
XapaKTePU3YIOIIHE XUMHYCCKHE
CBOIICTBA  COEIMHEHUN CEpbl B
CTETEeHU OKUCIIEHUS —2.

Onucviéams TPOLECCHl  OKHUCIECHUS -
BOCCTAHOBJICHHSI, onpeoensimo
OKHCJIUTEThb W BOCCTAHOBUTENHh U
cocmaensims SIEKTPOHHBIA OaJlaHC B
peakiusx C¢ y4acTHeM Ccephl B
CTETICHU OKHUCIICHUS —2.

Yemanasnusame MMPUYUHHO-

11
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CJICJICTBEHHBIE CBSI3U MEXIY
XHMH‘-ICCKOﬁ CBA3BI0 U TUIIOM
KPUCTAJUIMYECKON PEIIETKH B
COCIMHEHUSIX Cephl U (PU3NIECKUMU H
XHUMHYECKHUMH CBOMCTBAMU ITUX
COCIMHCHU

(23)

Kucnoponusie
COEJIMHEHUS CEpBI

§15¢. 81— 86

Okcung  cepwi(IV), CEepHHCTAs
KHCII0Ta, cynbhuThl. KauecTBennas
peaxius Ha CyIb(QUT-UOH.

Oxkcua cepoi(VI), cepHas kucinora,
Cynb(haThbl. Kpucrannoruaparsl.
KauectBennas peaxuus Ha
Cynb(haT-HoH.

JdemoncTpauuun. ObecuBeunBaHUE
OKpAaIllEeHHBIX TKAaHEW U I[BETOB
CEpHHUCTBHIM T'a30M.

Bzaumonencraue
KOHUEHTPUPOBAHHOMN CEepHOI
KHCIOTHI ¢ Menpto. OOyrinBaHue
OpTraHUYECKUX BEIIIECTB
KOHIIEHTPUPOBAHHOM CEepHOU
KHUCJIOTOM.

JlaGopaTopHblii onbIT.34.
KauectBeHHbIE peakuuu Ha

Cynb(aT-uOHBI

3anucvieams  GopMyIBl  OKCHIOB
CEpbl, Ha3bIBaAMb WX, ONUCHIBAMb
CBOMCTBA Ha OCHOBE 3HAHUN O
KHUCJIOTHBIX OKCUJAX.
Xapaxkmepuzoeams C
HCI0JIb30BaHNEM pyccKoro
(pogHOTO) s3BIKA W S3BIKA XUMHUHU
cocTaB, (pU3MUYECKHE U XUMHUYECKHE
CBOIICTBA CEpHOM  KHCIOTHI  Kak
AIIEKTPOJINTA.

Cocmasnams ~ MOIGKYJISPHBIE U
MOHHbIE ypaBHEHUS peaxuui,
XapaKTepU3yIOIINUX XUMHYECKHE
CBOICTBA CEpPHOM KUCIIOTHI.
Pacnosznasams cynbdaT-nuoHsbI.
Xapaxkmepuzosams C
HCIIOJIb30BaHNEM pYyCCKOro
(ponHOTO) s3bIKA M SI3bIKA XHUMHUU
CBOMCTBA KOHLICHTPUPOBAHHOU
CEPHOM KUCIIOTHI KaK OKHCITUTEIIS.
Cocmasnsame ypaBHEHUS
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii  METOJOM  JIEKTPOHHOIO
OanaHca.

Buinoaname pacuéTsl o
XUMHAYECKHM dbopmynam u

12
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YPaBHEHHUSAM PEAKLMM, IPOTEKAIOLINX
C y4acTHUEM CEPHOU KUCIIOTBHI.

Habnwooams n onucviéamo
XUMHAYECKUM OKCIICPUMCHT

8 Ilpakmuueckan paboma | Ctp 86 CepHas KuCIIOTa KaK CUJIbHBIN Ymems obOpamarbes ¢ 1abopatopHbiM | 12
3. 3yueHue cBOiicTB MIEKTPOIUT. TUIINYHBIE peaKLuu 000pyI0BaHNEM U HarpeBaTeIbHbIMU
(24) CepHOI KHCIIOTHI KHUCJIOT, XapaKTEPHbIE 1JIs npubopaMd B COOTBETCTBHH  C
pa30aBICHHON CEPHOI KMCIIOTHI: IpaBUIAMU TEXHUKHU 0€30MaCHOCTH.
B3aMMOJICMCTBHE C METAJIIaMU, Habnwoams cBOWCTBA JIEKTPOIUTOB
OCHOBHBIMH U aM(pOTEPHBIMU U MIPOUCXOSIIUX C HUMH SIBJIICHUH.
OKCHJIaMH, OCHOBAHUSMH H Habniooams 1 onucvieams peakiuy ¢
aM(pOTEpHBIMU TUIPOKCHIAMH, Y4acTHEM 3JIEKTPOJIIUTOB C MOMOILBIO
coisimu. KaduecTBeHHas peakuus Ha €CTeCTBEHHOTO  (PYCCKOTO WM
cynb(ar-uoH POJIHOTrO) SA3bIKA U SI3bIKA XUMUHU.
Dopmynruposamb BEIBOJBI 10
pe3yibTaTam MpoBeAEHHOTO
HKCTIEPUMEHTA
9 OO1w1ast xapakTepuCTHKa §16 ¢.87 — 89 | OOwas xapakTepucTUKa 3JIEMEHTOB Jasamyo obmyo | 13
XUMHUYECKUX DJIEMEHTOB VA'prrIHBI. A3OT, CTPOCHUC XapaKTCPUCTHUKYATOMAM, IMPOCTBIM
(25) |y A-TpymmsL, A3oT aToMa M MONEKYJIbl  a30Ta. BEIeCTBAM " COCTHHEHUSM
. dusnueckue U XUMUYECKHE 3JIEMEHTOB VA-rpynnst B

CBOMCTBAa M IPHUMEHEHHE a30Ta.
A3or B mpupoge M €ro
OuosoruuecKas poib.
JdemoncTpanuu. /lnarpamma
«CocraB BO3IyXay.
BuneodparmeHTs! u crnaiapl
«[Itnybu Gazapei»

3aBUCUMOCTU OT HX IIOJOXCHUA B
MEPUOJNYECKON CUCTEME.
Xapaxmepuzosams C
HCIIOJIb30BaHUEM pYyCCKOro
(pomHOTO) s3BIKA W SI3BIKA XUMHUU
CTpPOEHHUE, ¢buznueckue u
XUMHUYECKHE CBOKMCTBA, TOJydeHUE U
MPUMEHEHHE a30Ta.

Hazvieams coenuHeHus as3ora IO
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dbopmyne u cocmaeiims GOPMYIIBI
0 WX HA3BAHUIO.

Yemanasnusamo MPUYUHHO-
CJIC/ICTBEHHBIC CBSI3U MEXTY
CTPOGHHMEM aToMa M  MOJIEKYIIBI,
BUJIOM XUMHYECKOH CBSI3U, THIIOM
KPUCTAJJIMYECKON pPEIETKU a30Ta U
ero (U3MYECKMMH W XUMHUYCCKUMU
CBOMCTBAMH.

Boeinonansams pacy€rsl 1o
XUMHUYECKUM (hopMynaMm u
YPaBHEHHUSAM pEaKLUi, IPOTEKAIOIINX
C y4acTHEM a30Ta

10

(26)

Ammuak. Cojit aMMOHMS

PK. ITpouszBoacto NH3

§17, c. 90 —
93

AMMUaK, CTpOEHHE MOJEKYJbl U
¢busnveckne cBoiicTBa. AMMHAaYHAs
BOJIa, HAIIATBIPHBIN CIIUPT, TUAPAT
amMMmuaka. J{OHOpHO-aKLIENTOPHBINA
MEeXaHu3M 00pa3oBaHUs CBA3M B

KaTHUOHE aMMOHHS.
BoccranoBurennHble CBOMCTBA
aMMHaKa.

Conu aMMOHUS U UX IPUMEHEHHE.
KauecTBennas pCaKknusg Ha KaTHOH
aMMOHHSL.

JdemMoHcTpanuu. [Tonyuenwue,
coOMpaHue U  pacro3HaBaHUE
ammuaka. Paznoxenue nuxpomara
aMMOHHSL.

JlaGopaTopHblii onbIT.36.
KayecTBeHHast peakiusi Ha KaTHOH
aAMMOHU

Xapaxkmepuzoeams C
HCIIO0JIb30BaHUEM pPyCCKOTO
(pomHOTO) s3bIKA W SI3bIKA XHUMHUU
COCTaB, CTpPOCHHE MOJICKYJIBI,
buznueckue u XUMUYECKHE

CBOMCTBA, MOJYyYECHHE U IIPUMEHEHUE
aMMHaKa.

Haszvieamy  comum  aMMOHHSA 11O
dopmynaMm u cocmasnims (HOPMYIbI
10 UX HA3BaHUSIM.

3anucvieams ~ MOJIEKYJISPHBIE U
MOHHBIC ypaBHEHUS peaxuui,
XapaKTepU3YIOIUX XUMHYECKHE
CBOMCTBA  aMMMaka MW  COJIeH
aMMOHHSL.

Cocmasnsame ypaBHEHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ y4acTHEM aMMHakKa C

13
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MOMOUIbI0  METOAAa  DJIEKTPOHHOTO
Oananca.

Yemanasnusamo MPUYUHHO-
CIIEJICTBEHHBIE CBSI3U MEXIY BHJIOM
XUMHUYECKON CBSI3H, TUTIOM
KPUCTAJUIMYECKOU pELETKUB
aMMHaKe M COJSX AaMMOHHUS U
GU3MYECKUMH W XUMHUYECKUMU
CBOICTBaMH 3TUX BEILIECTB.
IIposooumy, Habaoamo u
onucvieamsn XUMHUYECKUN
SKCIIEPUMEHT [0 paclO3HaBaHUIO
MOHOB aMMOHHSI C COOJIIOJIeHUE
MPaBUJI TEXHUKH O€30IaCHOCTH.

Buvinoansamu pacu€rel o
XUMHUYECKUM (hopMynaMm u
YpaBHEHUSAM pPEaKIINil, MPOTEKAIOIINX
C y4yacTHeM aMMHaKa

11

(27)

Ilpakmuueckan paboma
4.TlonyueHne aMmmMHaKka u
U3y4eHHE €ro CBOMCTB

Ctp 94

[Tonyuenue, cobupanue u
pacro3HaBaHHe aMMHaKa.
N3ydeHue pacTBOPUMOCTH
aMMHaKa B BOJI€ U XapaKTepPUCTUKA
OCHOBHBIX CBOICTB rujpara
ammuaka. KauecTBeHHas peakuus
Ha KaTHOH aMMOHUS

Tonyuame, cobupamp u
pacnosnasams ammuak. Oopawamucs
¢ J1abopaTopHBIM 00OpPYAOBaHHUEM U
HarpeBaTelbHBIMH ~ TIpUOOpaMu B
COOTBETCTBUU C MPABWIAMH TEXHHUKHU
0E30ITaCHOCTH.

Habnrooams H ONUCHIBAMD
XUMUYECKHM IKCIIEPUMEHT c
MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA
U A3BIKA XHUMHH.

Dopmynuposams BBIBOJIBI 10
pe3yJbTatam MPOBEIEHHOTO
HKCIICPUMEHTA.

14
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Compyonuuams B Tiporiecce
y4eOHOro B3aUMOJICHCTBUS IIPU
paboTe B rpyImmax

12-
13

(28-
29)

Kucnopoaueie
COEIMHEHHS a30Ta

PK. A3oTtHas kuciora.

PK. AzotHbie ynoOpeHus

§18, ¢. 95 —
99

Oxkcubl asora:
HecoJieo0pa3yolIne U KUCIOTHBIE.
A3oTHCTasi KHUCJIOTa U HUTPUTHL
A30THas KHUCIIOTa, €€ MOJy4YECHUE U
csorictBa. Hurparsl.
Jdemoncrpauuu. BzaumopelictBue
KOHILICHTPUPOBAaHHOU a30THOMN
KHCJIOTBI ¢ Meablo. l'opeHue
yépHoro mnopoxa. Pa3znoxenue
HUTpaTa  Kausg U TOpPEHHE
IPEBECHOTO YTOJIbKa B HEM.
JlaGopaTopHblii OMBIT. 37.
XUMHUYECKUE CBOWCTBAa a30THOM
KHUCJIOTHI KaK 3JIEKTPOJIUTA

Xapaxmepuzosambs v
HCITOJIb30BaHUEM pyccKoro
(pogHOTO) s3BIKA W SI3BIKA XUMHUHU
cocTaB, (pu3MUECKHE U XUMHUYECCKHE
CBOMCTBA, IOJYy4YECHHE U IIPUMEHEHUE
OKCHJOB a30Ta.

Cocmasnamo MOJICKYJIIPHBIE U
HOHHBIE YpaBHEHUS peakuuid,
XapaKTEPHU3YIOIINX XUMUYECKHE
CBOMCTBa OKCHOB a30Ta.
Yemanasnusame MPUYUHHO-
CJIE/ICTBEHHBIE CBSA3U MEX]Y BHJIOM
XAMHYECKOU CBSI3U, TUIIOM
KPUCTAJUIMYECKON pPEETKU B
OKCHJAX a30Ta U UX (PU3NYECKUMU U
XUMHYECKHMH CBOICTBAMH.
Xapaxmepuzosams v
HCIOJIb30BaHUEM pyCcCKOro
(pogHOTO) s3BIKA W SI3BIKA XUMHUHU
COCTaB, (PU3UYECKUE U XUMUYECKUE
CBOMCTBAa a30THOM KHCIOTHI Kak
ANIEKTPOJIUTA U €€ NPUMEHEHHE.
3anucvisams MOJIEKYJISIPHBIE i
HOHHEIC ypaBHEHUS peakiuii,
XapaKTepPU3yIOIIne XUMUYECKHE
CBOMCTBAa a30THOH KHCIIOTHI Kak
AIEKTPOJIUTA.

IIpogooump, Habnodamy u
ONUCHIBAMb XUMHUYECKHH

14-15
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AKCIICPUMEHT, XapaKTEePU3YIOLIUH
CBOMCTBA Aa30THOM KMCJIOTBI Kak
AJIEKTPOJINTA, C cOOIr0IeHUEM

NPaBUJI TEXHUKH OE30IaCHOCTH.
Xapaxmepu306amba30THYIO KUCIOTY
KaK OKUCITUTEIb.

Cocmasnsams ypaBHEHUS
OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiui, XapaKTepPU3YIOMINX

XUMHYECKHE  CBOMCTBA  a30THOM
KHCJIOTBI  KaK  OKHCIHTENA, C
MOMOIIBI0  METOJIa  BJIEKTPOHHOTO
OanaHca.

IIposooumy, nHabarwdamv u
ONUCHIBAMb XUMHYCCKUI
AKCIIEPUMEHT, XapaKTEPHU3YIOIINI
CBOMCTBA a30THOM KHUCJIOTHI KaK
OKHUCJIUTENS, ¢ COOTIOICHUEM MTPaBIII
TEXHUKHU 0€30MaCHOCTH

14

(30)

®ocdop u ero
COCIUHCHU A

§19, c. 100 —
103

®ochop, cTpoeHume aroma H
amnorponus. Pochunpl. PochuH.
Oxcun docdopa(V) u dochopnas
kuciora. ®ocharsl.
JeMoHCcTpanum. O06pa3sis
MPUPOJHBIX coenuHeHuit (ocdopa.
Tl'openne docdopa Ha BO3ayXE U B
kucinopone. Ilomydenne OGemoro
dbochopa U  WHCHOBITAHHE  €TO
CBOMCTB.

JlabopaTopHBIii ONIBIT.
38.KauecTBeHHas peakuus Ha

Xapaxmepuzoeams C
UCTIOJIb30BaHUEM pyccKoro
(pomHOTO) $3bIKA W SI3bIKA XHUMHUU
CTPOCHHE, ALTOTPOIHUIO, (HU3UIECKUE
U XMMHUYECKHE CBOICTBa, MOTyuyeHUE
u mpumeHenue docdopa.
CamMoCTOATENBHO OonucvLIBaAmMb
cBoiictBa okcuna ¢ocdopa(V) kax
KHCIIOTHOTO OKCHJA M CBOWCTBa
(dhochopHOI KUCITOTHI.
HnnrocmpuposamsCBOWCTBA  OKCUIA
dbochopa(V) u dpochopHoit KuCIOTHI

15
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dhocdar-non

YPaBHCHHUSIMH COOTBETCTBYIOLIUX
peaKuui.

IIposooumy, Habaroams u
ONnUCHIBAMDb XAMHYECKHAN

OKCIIEPUMEHT  C  COOJIOICHHEM
NPaBUJI TEXHUKH OE30IaCHOCTH.

Pacnosznasamwv hocdar-uonsl

15 OO6mias xapakTepucTuKa §20, c. 104 — | Obmias xapakTepucTUKa SJIEMEHTOB Jlasamb  0OOIIyI0O XapaKTepUCTHKY | 16
anemenToB IVA- rpymmsr. | 109 IVA-rpynmsr: 0COOCHHOCTH aroMaM, IPOCTBIM BEUIECTBAM U

(31) Vraepon CTPOCHUS aTOMOB, MPOCTBIX coeMHEHUsIM  aneMeHToB  [VA-
BEIIECTB W  COCIMHECHHM B Tpynmbel B 3aBUCHMOCTH  OT WX
3aBUCUMOCTH  OT  TOJIOXCHHS MOJIOXKEHUS B NepUOANYECKON
9JIEMEHTOB B IEPUOAMYECKOM CUCTEME.
cucrteme. Yruepoa. Kpyrosopor Xapaxmepuzoeamb c
yriepoja B IIPUPOJIE. HCI0JIb30BaHNEM pPyCCKOTO
ANOTpOTHBIE MO (DUKALINHN: (pomHOTO) s3bIKA W SI3bIKA XHUMHUU
anmas, rpadur. AmMopGHBIT CTPOCHHE, ALTOTPOIHUIO, (HU3UIECKUE
yIIAepOa: caxka, APEBECHBIN YroJb. U XMMHUYECKHE CBOICTBa, MOTy4yeHUE
AncopOrus. XUMUYECKUE U TIpUMEHEHne aMop(HOTo yriiepoja.
CBOMCTBa yriaepoja. CpasHusams CTpOEHHE M CBOICTBa
Kokcoxumuueckoe mpoU3BOACTBO arMasa u rpagura.
u ero npoxaykuus. Kapoussr. Onucvi8ambOKUCITUTENBHO-
Hemoncrpaunu. Komiekuus BOCCTAHOBUTEIIbHBIC CBONCTBA
«O0pas3ibl MPUPOTHBIX yrieposa.
coennHeHu! yriepoaa». Iloprper
H. . 3enunckoro. [lornomenune IIposooumy, nabarwoams u
AKTUBHPOBAHHBIM YTIIEM ONUCHIBaAMb XUMUUECKUI
pPacTBOPEHHBIX BEIIECTB WM Ta30B. AKCIIEPUMEHT C COOJIIOIEHNEM
YcTpoicTBO MPOTHBOTA3a MIPaBIJI TEXHUKH 0€30MaCHOCTH

16 Kucnopousie §21,c. 110- | Oxcun  yrmepoma(ll):  crpoenue Xapaxmepuzoeams c| 16
MOJICKYJIbI, TIOJyY€HNEe U CBOWCTBA. HCI0JIb30BaHUEM pyccKoro




52

(32)

COEIMHEHUS YIilepoJa

PK. Okcunsbl yriepona.

Aomunucmpamuenas

noJ1y20008as
KOHMPOJIbHAA padoma

114

Oxkcun  yrimepona(IV): crpoeHue
MOJIEKYJIBI, II0Jy4YE€HUE U CBOWCTBA.
VYronbHas KHCJIOTA. Comun
YrOJBHOW KHUCIIOTHI: KapOOHAThl U
ruapokapOonarel. TexHuueckas u
nuuieBas coja.

JlaGopaTopHblii onbIT.39.
[Tonyyenue u CBOMCTBA YroOJbHOM
KHCIIOTBI

(pogHOTO) s3BIKA W SI3BIKA XUMHUHU
COCTaB, (PU3WYCCKUE U XUMUUYECCKUE
CBOIICTBa, MOJY4YEHHE U MPUMEHEHUE
OKCHJIOB yIJIepo/a.

Yemanasnusamo MPUYUHHO-
CJICZICTBEHHBIE CBSI3HM MEXAY BUIOM
XUMHUYECKONH  CBSI3U U THUIIOM
KPUCTAJUIMYECKOM PEeIETKA BOKCUIAX
yraepoga M uX (U3NYECKUMHU U
XUMUYECKUMHU CBOMCTBAMH, a TaKKe
MIPUMEHEHUEM.

Cobnrooams ~ TIpaBWIa  TEXHHUKH
0€30MacHOCTH TpPU HUCHOIB30BAHUU
MIEYHOTO OTOTICHHS.

Oxa3viéams TEPBYIO TOMOUIL IPH
OTpAaBJICHUH YTapHBIM T'a30M.
Xapaxmepuzoeams C
UCTIOJIb30BaHUEM pyccKoro
(pomHOrO) s3bIKa M S3bIKa XHUMHH
cocTaB, (PU3MUECKHE U XUMHUYECKHE
CBOWCTBA, MOJy4YE€HUE U MPUMEHEHUE
YIOJBHOM KHCIOTBI M €€ CcoJlel
(xapOOHATOB M TUIPOKAPOOHATOB).
Hnniocmpuposams 3aBHCUMOCTh
CBOMCTB COJIEN YTOJIbHOM KHUCIIOTHI OT
UX COCTaBa.

IIpogooump, Habnodamo u
onucvleamso XAMHUYECKHI
HKCHEPUMEHT C COOJII0ICHUEM
MIpaBUJI TEXHUKH 0€30IacCHOCTH.
Pacnosznasampb kapOoHAT-MOH.
Buinoansamu pacu€rel o
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XUMHUYECKUM (HopMyIiaMu
YPaBHEHUSM peaklui, IPOTEKAOIINX
C Y4aCTUEMCOEUHEHUN yriepoaa

17 Ilpakmuueckaa paooma | Ctp 115 [Tonydenue, cobupanue u THonyuam, cooupambw u| 17
5.ITonyueHue pacro3HaBaHKE yIIIEKHCIIOTO Ta3a. PAacno3nHasamy YIJICKHCITBIT
(33) YIJICKHCIOr T3 K U3ydeHne pacTBOPHUMOCTH ra3.O6pawamocsi ¢ 1aGOPATOPHBIM
H3yCHHE Cro CBOMCTB YIJIEKHCIIOTO Ta3a B BOJIE U 000pyIOBaHUEM ¥ HarpeBaTEeIbHBIMU
XapaKTepUCTHKA KHUCIOTHBIX npubopaMu B COOTBETCTBHHM  C
CBOWCTB YTOJIbHOM KHCIIOTBI. NpaBUJIAMU TEXHUKHU 0€3011aCHOCTH.
KauecTBenHas peaxius Ha Habnwoams U onucHl8amy
KapOOHAT- U THIPOKAPOOHAT-UOHBI XUMUYECCKHUN IKCIEPUMEHT c
MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA
U SI3bIKa XMMHU.
Dopmynuposams BBIBOJIBI 1o
pe3yJbTatam MPOBEIEHHOTO
HKCIIEPUMEHTA.
Compyonuuamo B nporecce
y4eOHOro  B3aUMOJICHCTBUS  TIpU
pabote B rpymnmnax
18 VYrneBonopos §22,c. 116 — | OpranndeckasxuMus. Xapaxmepuzoeambw ocobenHoctu | 17
119 Yraesogoponel. MeraH, 3TaH U CcOCTaBa M CBOMCTB OPraHUYECKHUX
(34) MporaH KaK npezeabHble COEZIMHEHUH.
(HaCBIIICHHBIC) YTIIEBOOPO/IBI. Pasznuuamo npeaebHbIe "

Otunex u alleTUJIEH KaK
HemnpeenbHble  (HEHACBILECHHbBIE)
YIJI€BOJIOPO/IBI. CrpyKTypHBIE
(hopMyIIbl OPraHUYECKUX BEUIECTB.
I'openne yrneBogoponoB. Peakiuu
JeTUIPUPOBAHUS IpeeIbHbBIX
YTJI€BOJIOPO/IOB.

JdemoncTpaumu. Mojaenn MoJieKyI

HENpeIeNbHbIE YIIIEBOAOPOIBL.
Ha3zvieams n 3anucvieams GHopMyIibl
(MONEKYIsIpHBIE M  CTPYKTYPHBIE)
BOKHEHIINX MpeICTaBUTENEH
YIJIEBOIOPOOB.

Habnooams 3a XOOOM XAMHYECKOTO
DKCIIEPUMEHTA, OIMUCBIBATH €ro |
Jlenath ~ BBIBOJIBI HAa  OCHOBE
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MEeTaHa, 3TaHa, dTUJIEHA U
aneTuieHa. BzauMmopaecTeue
3TUJICHA ¢ OPOMHOM BOJION M
pacTBOPOM MEepMaHraHaTa Kajius

HaOJIFOIEHU.

Quxcuposamsv pe3yabTaThbl
AKCIIEPUMEHTA C TOMOILBIO PYCCKOIO
(poaHOTrO) SI3bIKA, a TAKKE C
MOMOIUIBI0 XUMUYECKUX POpMYIT U
ypaBHEHUN

19 Kucnopoaconepxkaiue §23,c. 119~ | Cruptbl. DTUIOBBI CHUPT, €ro Xapakmepuzosamv ~ cOUPTBl  Kak | 18
(35) | oprammecicne 123 MOJTy4YeHHUE, NpUMCHEHNE u KHCJIOPOACOICPIKAIINE OPraHuIeCKUe
¢busnonornueckoe neicTBye. COCTUHEHUS.
COCIIMHCHUS TpéxaToMHBI CHUPT TIIMLEPUH. Knaccugpuyuposames ~ ciaptel 1O
VYkcycHas KHCIIOTa Kak YHCIy TUAPOKCUIBHBIX TPYNI B HUX
MPECTaBUTEINb KapOOHOBBIX MOJIEKYJIax.
KHCIIOT. Ha3zvieams nipencraBuTeNneid OAHO- U
JdemoncTpanun. O0miue TPEXaTOMHBIX CIUPTOB U 3aIUCHIBATH
XUMHYECKHE CBOMCTBA KUCIOT HA ux GopmyIbL.
IIpUMEPE YKCYCHON KHUCIIOTHI.
KayecTBeHHast peakius Ha XapakmepuzoeamvKapOOHOBbIE
MHOTOAaTOMHBIE CITHPTHI KHCJIOTHI KaK KACIOPO/ICOIEpIKaIIne
OpPraHUYeCKHe COeIUHEHMUSL.
20 Kpemnunii u ero §24,c. 123 — | KpemHuii, cTpoeHue €ro aroma u Xapaxmepuszosamuo c|18
COeIMHEHHs 128 HaxoxJeHue B npupoje. CBoiicTBa UCTOJIb30BaHUEM PYCCKOT0
(36) kpeMHusi. CuiMuuMasl W CHUJIaH. (pomHOTO) s3bIKA M SI3bIKA XHUMHUU

Oxcun kpemuus(IV). Kpemuuepas
KHUCJI0Ta U €€ COJIU.

JdemoHncTpanmu. Komnexmus
«O0pas31bl MIPUPOIHBIX
COeTMHEHH I KPEMHUS.

Kosuteknusi crek/jia, KepaMHKW,
LIEMEHTA U U3CIINN U3 HUX.
JlabopaTropHble ONBITHI.
40.ITponyckaHue yriekucioro rasa
yepe3 pacTBOp CHIIMKATa HaTpUs

CTPOCHHE aTOMOB U KPHUCTaJIOB,
¢duznueckue 51 XUMUYECKHE
CBOMCTBA, IOJIy4YECHUE U IIPUMEHEHUE
KPEMHHSL.

Yemanasnusamo MPUYUHHO-
CIIeICTBEHHEIE CBSI3HU MEXTY
CTPOCHHEM aTroma, BHIOM
XUMHYECKON CBSA3H, THUIIOM

KpI/ICTaHHI/I‘-IeCKOI\/'1 pCH_IéTKI/I KpCMHHA
u €ro (1)I/ISI/I'-IGCKI/IMI/I U XUMHUYECKUMHU
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CBOMCTBaMH.
Buinoansamu pacuérnl o
XUMHYECKUM dbopmynamu

YPaBHEHUSM PEAKIIHH, TPOTEKAIOIIIX
c Y4aCTUEMKPEMHHUS u ero
COCIMHECHUM.

Xapaxkmepuzosams C
HCIIOJIb30BaHUEM pyccKoro
(pogHOTO) s3BIKA W S3BIKA XUMHUHU
coCTaB, (PU3MYECKHE U XUMHUYECKHE
CBOIICTBa, MOJYYCHHE U MPUMEHEHUE
COCIMHEHUN KPEMHUS.

CpasHusams TUOKCUABI Yriepoja |
KpEMHHUSL.

Onucvléams BaXXHESHIIINE THIIBI
MMPpUPOAHBIX COE€IUHEHUI KpEMHU
KaK OCHOBHOI'O 3JICMCHTA

JUTOC(EPHI.
21 CunukaTtHas §25, c. 128 — | [IpousBoacTBo CTEeKJIa u Xapaxmepuszosamu cunukatuyio | 19
TIPOMBIIIIEHHOCTh 132 nemenTa.llponyknus  cuiIMKaTHOM IIPOMBIIIJIEHHOCTE U €€ OCHOBHYIO
(37) MIPOMBIIIJIEHHOCTHU : ONTUYECKOE MPOIYKIIMIO.
PK. 3aBoa cunukaTHOTO BOJIOKHO,  Kepammuka,  Qapdop,
KHUPITHYa B (dasiHCc. OnTHYECKOE BOJIOKHO. Yemanaenueams ananorun mexny
HeBUHHOMBICCKE. Jdemoncrpanun. Komiexkuus Pa3IMYHBIMHU OTPACIISIMU CHIIMKATHON
MPOIYKIIMH CUITUKATHOM MIPOMBINIIICHHOCTH
MIPOMBIIIJIEHHOCTH.
BuneodparmeHnTs! u crnaiast
«IIpousBoncTBO CTEKIIA U
LIEMEHTa»
22 [Tomy4yenue HEMETAIIOB §26, c. 133 — | Hemeramisl B mpupo/ie. Onucvieamp HaxoxJeHue | 19

@pakMOHHAs IEPETOHKA JKHUJIKOTO

HEMETAJJIOB B IPUPOJE.
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(38) 136 BO3/IyXa KaK CIOCO0 MOTy4YeHHUS Xapaxkmepuzosamv  GHpaKIHOHHYIO
KHCJIOPO/a, a30Ta U aproHa. MEPETOHKY JKHJIKOTO BO3JyXa Kak
[Tonyuenue docdopa, KpeMHUS, COBOKYITHOCTb busznueckux
XJIopa, 1ojia. DIIEKTPOIN3 MIPOIIECCOB.
pacTBOpPOB.
Jemouncrpanun. Komtexmus Apaymenmupoeams OTHECCHHE
«[Ipupoansie coequHEeHUS MIPOLIECCOB MOTYYEHHS aKTUBHBIX
HEeMeTaJIoBY. BuaeodparMeHTs! u HEMETAIJIOB K OKHCITUTEIILHO-
crnaipl «DpakioHHAas eperoHkKa BOCCTaHOBUTEJIBHBIM IPOIIECCAM
KHUJIKOTO BO3JTyXay.
BuneodparmenTs! u ciaibl
«[Tomyuenue Bogopoaa, KUCIOPOAA
Y TaJIOTEHOB 3JIEKTPOIUTUYECKUM
CII0CO0OM»
23 [Tonyuenue BakHEUITNX §27,c. 137 — | llonyuyeHue  CepHOM  KHUCIOTHI: . Xapaxmepuzosamv XuMu3M, ceipbé, | 20
XUMHYECKHX coenuHennii | 141 CBIPBE, XUMHU3M, TEXHOJOTHYCCKAS anmapaTypy U Hay4HbIC IPUHITUITHI
(39) HEMETaILIOB CXeMa, METOJ] KHIISIIEero CJof, MIPOU3BOJICTBA CEPHOM KHCIOTHI.
TIPUHITUTTBI TeII000MeHa, Cpasnusamv TPOU3BOJCTBO CEPHOM
MPOTUBOTOKA U HUPKYJSIUU. KHUCIIOTHI M IPOU3BOJICTBO aMMHUaKa
Oneym.

[Ipou3BoacTBO amMMuaka: ChIpbE,
XHMMH3M, TEXHOJIOTHYECKas CXema.
Jemoncrpaunu.Monenu
arrnaparoB I MPOU3BOIACTBA
CEepHOM KUCIOTBL. Moemnb
KUIIAIIETo ci1osi. Mojielnb KOJTOHHBI
CHUHTE3a aMMHaKa.
BuneodparmeHnTs! u crnaiast
«IIpon3BOACTBO CEPHOM KUCIOTBI».
BuneodgparmeHnTs! u crnaiast
«IIpon3BoacTBO aMMHaKay.
Komnexumst «Coipb€ miis
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ITOJIYUCHU A CepHOﬁ KHCIIOTBI»

24 O600611eHue o Teme (BBIBOJIBI) Ypok-yrpaxHeHue ¢ Ilposooums  oneHKy coOCcTBeHHBIX | 20
«HeMeTambl 1 uX HCIIOJIb30BaHUEM CaMOCTOSITENIbHOM JIOCTHXKEHUI B YCBOCHUH TEMBI.
(40) COEAMHEHIS PabOTHI 110 BBINOJIHEHHIO ) Koppexmuposamy CBOM 3HaHUS B
MIPOBEPOYHBIX TECTOB, 33JaHUI U COOTBETCTBUM  C  IUIAHUPYEMBIM
YIPA)KHEHU I pe3yJIbTaToOM.
Ilonyuamo XUMHYECKYIO
uH(popManun u3 Pa3IMYHBIX
HUCTOYHUKOB.
IIpeocmasnsims THPOPMAITHIO TIO
teme «HeMeTrauiel» B BUC TaOJIHII,
CXeM, OTIOPHOT'0 KOHCIIEKTa, B TOM
yucie ¢ npumeHenneM cpeacts KT
25 Konumponvnasa paboma 21
N2 no meme
(41) «Hememannwt u ux
CcoeOuHeHu)
Tema 4. MeTawibl U UX coequHeHus (17 1)
1 Oo6mas xapakrtepuctuka | §28, c. 144 — | [lonoxenue METaJJIOB B . ObvscHAMb, 9TO TaAKOE METAILIBIL. 21
METIOB 149 MIePHOIUICCKOMN CUCTEME Xapaxmepuzoeams XUMUYECKHE
(42) xumuueckux snemento JI. U AIIEMEHTHI-METaILITbI 1o 170'¢

MenpeneeBa, CTPOEHUE UX aTOMOB
U KpUCTAIUIOB. MeTanmndeckas
CBs3b )51 METAJJINYCCKas
KpUCTaJTHYecKast pemeéTka.
®uU3NYECKUE CBOWCTBA METAJIIOB:
3JEKTPO- U  TEIUIONPOBOJHOCTD,
OTpakaromas CIIOCOOHOCTB,

MOJIOKEHNUIO B INEPUOJUYECKOU
cucreme /1. 1. Menaeneena.
IIpocnosuposamu CBOICTBA
HE3HAKOMBIX METaJJIOB o
MOJIOKEHUIO B IMEPUOJUYECKOU
CHUCTEME XMUMHUYECKUX 3JIEeMEHTOB /.
H. Menneneena.
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IIJIAaCTUYHOCTD. I‘IépHI)IeI/I OBCTHBIC
METAaJlJIbL

Yemanasnueams npuauHHO-
CJIC/ICTBEHHBIE CBSI3U MEXKY
CTPOCHHEM aTOMa, BUJIOM
XHUMHYECKOH CBSI3U U TUIIOM
KPUCTAJUTMYECKON PEIETKH Y
METaJJIOB — MPOCTHIX BEUIECTB U UX
COeIUHEHNN

(43)

XUMHYECKHE CBOMCTBA
METaJJIOB

§29, c. 149 —
153

Mertamnel Kak BOCCTAaHOBHUTEIIH.

DNEeKTPOXUMHUYECKUM pan
HaIpsKEHUM. Bsanmopeiicteue
METaJIJIOB c HeMeTallJlaMH,

OKCHuJaMH, KHCIOTaMH, COJISIMMU.

ATOMUHOTEpPMUS.

Jemoncrpauuu. B3aumopeiicTeue
HAaTpus, JINTHSI U KAJIBLMS C BOJOM.
['openne HaTpusi, MarHus u kenesa

B KHUCJIOpOJcL. Bcengimika

Obvacuamb, UYTO Takoe pAl

AKTUBHOCTHU MCTAJIJIOB.

IIpumensams ero A XapakKTepUCTUKU
XUMHYECKMX  CBOMCTB  TPOCTHIX

BC€IICCTB-MECTAJIJIOB.

Oboowams  cUCTEMY XHMHUYECKUX
CBOWCTB METaJUIOB KaK

«BOCCTaHOBHUTEILHBIEC CBOMCTBAY.

Cocmasnamo MOJICKYJISIPHBIC

22




59

TEPMUTHON CMECH.
B3anmoaeiicTBre cMecH MOPOLIKOB
Cceppl U XKejeza, LMHKA U CEPHI.
BzaumopeiicTBue  aliOMHMHHS  C
KHCJIOTaMHU, IeJIoYaMd M BOJIOM.
B3aumonelicTBue kene3a U1 MEIU C
xjopoM. B3aumoneiictBue meaun c
KOHUEHTPUPOBAHHOM CEepHOI
KHCIOTOM M Qa30THOM KHCJIOTOH
(pazbaBieHHOM u

KOHIIEHTPUPOBAHHOM ).

JlabopaTopHbIii
onbIT.41.B3anmoneiicTBue xenesa
¢ pactBopoM cyinbdata meau(1l)

YpaBHEHUS peaKuuid,
XapaKTEPU3YIOLINX XUMUYECKHE
CBOIMCTBA META/NIOB B CBETE YYECHUS
00 OKHCIIUTETHHO-
BOCCTAHOBUTEJBHBIX IpoIleccax, a
peakuuu € YYaCTHEM 3JIEKTPOJIMUTOB,
MPEACTABIATh TAaKXK€ M B HOHHOM

BUJIC.

Habnwoams u onucvleams peakiuu
MEXKIYy BEIIECTBAMU C IIOMOIIBIO
PYCCKOTO (POJHOTO) SI3bIKA W SI3BIKA

XHUMHU.

CaMOCTOSTENBHO 1P08OOUMb OTIBITHI,
MOJATBEPKIAOIINE XUMUIECKHE
CBOIICTBa METAJIOB, C COOJIIOIEHUEM
MPaBUJI TEXHUKH 0€30MaCHOCTH

(44-
45)

OO1m1as xapakTepuCTHKa
aneMeHTOB |A-Tpynmsl

§30, c. 154—
159

CrpoeHue aroMOB U MPOCTHIX
BEIIECTB. 3aBUCHUMOCTE
(dbuzmgecKux n XUMHYECKHUX
CBOMCTB IIEIOYHBIX METaIJIOB OT

3apsA 0B SAACp UX aTOMOB.OKCI/I)lBI u

Ob6vsicusaimb STUMOJIOTHIO Ha3BaHUS

TPYIIIBl «IIEJTOYHBIE METAILIIBI.

Haseams  00LIyI0  XapaKTEPUCTHUKY

MICJI0OYHBIM METalJIaM 110 nux

22-23
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THUAPOKCHUABI HICIIOYHBIX MCTAJIJIOB,

nux IIOJIYUCHHE,

IIPpUMCHCHUC.

CBOWCTBA U

Baxueiinme coau

MICJI0OYHBIX MCTAJIZIOB, UX 3HAYCHUC

B IIPUPOJIE U )KU3HU UEIIOBEKA.

JdemoHcTpanms.

IIJ1aMCHHU

Okpacka

COCAUMHCHUAMU

IICJIOYHbIX MCTAJ1JIOB

IIOJIOKEHUIO B IEPUOJUYECKOU
CUCTEME XMMHMYECKHX 3JIeMEHTOB /I

U. Menneneena.

Xapaxkmepuzosams CTpOEHHE,
busznyecKkue U XMMHUYECKHE CBOICTBA
IICJIOYHBIX ~ METaUIOB B CBETE

00111eT0, 0COOEHHOT0 ¥ €IMHUYHOTO.

Ilpeockazvieams ~ (pusnueckue U
XMMUYECKHE CBOIMCTBA OKCHIOB U
THJIPOKCHUIOB IIECIIOYHBIX METAJUIOB

Ha OCHOBC HX COCTaBa U CTPOCHHUA U

MOJATBEPKIATh MPOTHO3bI
YpaBHEHUSMU COOTBETCTBYIOLIUX
peaKuuu.

IIposooums pacd€Tsl 1O
XUMHUYECKUM (popMysam u
YpaBHEHUSM PEaKIIHii, MPOTEKAIOIINUX
C y4acTHEM HIeJIOYHBIX METAIJIOB U
HUX COeOUHEHUN

(46-

OO1m1as xapakTepuCTHKa
HHA-rpymms

§31, . 159 —
163

Crpoenue

BEIIECTB.

aTOMOB

U  HOPOCTHIX

3aBUCUMOCTH

Obvsichsaimb STHMOJIOTHIO Ha3BaHUS

TpyHIbI «11eJI0YHO3EMENbHBIE

23-24
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47)

(buznuecKux u XUMHYECKHUX
CBOICTB IIEJI0YHO3EMEIIFHBIX
METAJUIOB OT 3apsAlioB sAep HUX
aToMOB.OKCUJIbI W THUJIPOKCHUIBI
IIEI0YHO3EMEIBHEIX METaJJIOB, MX
MOJIyYEHHUE, CBOMCTBA H
npuMeHeHne. BaxHeWmme coiau
IIETOYHO3EMENIBHBIX METAIOB, HX
3HAYEHWE B MPHUPOJE U KU3HU
YJeJIoBeKa. KapGonatsr H

FI/II[pOKap6OHaTI>I KaJIbII M.

Jdemoncrpanuu. Oxkpacka
IJIaMEHU COEIMHEHUSIMU
HIEJI0YHO3EMENBHBIX METAJUIOB.

T"amenume u3sBecT BOOOIM.

JIaGopaTopHbIii ONBIT.
42.1TomyyeHne U3BECTKOBOM BOIBI
U OIIBITHI C HEX.

MCETAJJIbD).

Jasams  OOLIYI0  XapaKTEPUCTHKY
MeTajulam IHA-rpynmst
(1Ie7I0YHO3EeMENIbHBIM METaJlJIaM) 110
UX TIOJOXCHHUIO B TEPHOAUYCCKON
CHUCTEME XHMMHYECKHX DIIEMEHTOB

. . Menneneena.

Xapaxmepuzoeams CTpOCHHE,
(bu3HYECKHEe ¥ XUMHUYECKHE CBOMCTBA
[IETOYHO3EMEIBHBIX ~ METAZIOB B
cBeTe  OOIIero, OCOOEHHOro |

€IUHUYIHOTIO.

Ilpeockazvieams ~ (pusnueckue  u
XUMHYECKHE CBONCTBA OKCHUIOB W
THIPOKCUA0B MeTauioB ||IA-rpynms
Ha OCHOBE MX COCTaBa M CTPOEHUS U
noomeepicoams MIPOTHO3BI
YpaBHEHHUSIMA COOTBETCTBYIOIINX

peaKuui.
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IIposooums pacdETsl 1O
XUMUYECKUM (popMyIiaMm u
YPaBHEHUSIM PEAKLUM, IPOTEKAOIINX
C Y4aCTHEM IIETOYHO3EMEIbHBIX
METAaJJIOB M UX COCAUHCHUM

CIoCoObI €€ yCTpaHeHus

U3BECTKOBOM BOJOH. YCTpaHEHHE

ra3.Obpawamuvca ¢ 1a0OPATOPHBIM

7 JKécTtkoCTh BOIBI U §32,c¢.164 — JKE€cTkocTh BOIBI: BpEeMEHHasT | Obvsacuams  TOHITHE  (OKECTKOCTL | 24
(48) crioco0sl e€ yerpanenus | 166 nocrosinHasi. CrocoObl ycTpaHeHHUsI BOJBD».
PK MunepanbHbIe BOJbI BpeMeHHOU kECTKocTU. CIOCOOBI
Kapkasa Paznuuamyo BPEMEHHYIO u
. yCTpaHEHUS MIOCTOSTHHOU )
MOCTOSTHHYIO >KECTKOCTH BO/IBI.
KECTKOCTH.
IIpeonazams crocoObl  yCTpaHEHUS
Jemoncrpanuu. [Tonyyenne B
R N . KECTKOCTH BOJIBI.
KECTKOM BOJBI B3aUMOJACHCTBHEM
YTJIEKUCIIOTO ¢ U3BECTKOBOW BOJIOM.
YcTpaneHue BpeMEHHON IIpogodums, nabriodame u
KECTKOCTU KUIMITYECHUEM U onucel6amd XMMIICCKIN
AKCIIEPUMEHT C COOJIIOICHHEM
no0aBJICHUEM COMBI. Y CTpaHCHHE
N MPaBUJI TEXHUKH 0€30MaCHOCTH
MTOCTOSTHHOM KECTKOCTH
noOasienneM coabl. MOHUTEI 1
TIPUHIIMIT UX JICHCTBUS
(BuneodparmeHT)
8 Ilpakmuueckasa paooma | Ctp 166 [Tonyuenue KECTKON BOJIBI Tonyuam, cooupambw u| 25
(49) 6.)KEcTkocTh BOABI M B3aMMOJICHCTBHUEM YTJICKHUCIIOTO C pacnosnasamo YTIICKUCITBIT
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BPEMEHHOM JKECTKOCTU BOJbI
KUITSTYEHUEM U JI00aBIEHUEM COJIBI.
Ycrpanenue MOCTOSIHHOM
KECTKOCTH  BOABI  M0OABICHHEM

COJBbI.

WcnriTanue xxEcTKO BOALI
pacTBOpPOM MbLjia

000pyI0BaHNEM U HarpeBaTEIbHBIMU
npubopaMu B COOTBETCTBUH  C

IIpaBUJIaMU TCXHUKH 0€30IaCHOCTH.

Habnrooamoe u onucwLl8amo
XUMHAYECKUN 9KCIIEPHUMEHT c
MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA

" A3bIKA XUMHH.

Dopmynuposams BBIBOJIBI o
pe3ynbTaram POBEIEHHOTO
IKCIIEPUMEHTA.

Compyonuuamo B nporecce

yuyeOHOro  B3aMMOJEHCTBUS  IpHU

paboTe B rpynmnax

(50)

AJTIOMUHHAHA ¥ €70
COETMHEHUS

§33, c. 167 —
171

CoenuueHus ATFOMUHUSA B

npupoje. XUMUUECKUE CBOMCTBA U

MIPUMEHEHUE AJIFOMUHUSL.
OcobennocT OKCcHIa u
FI/IJIPOKCI/I}Ia AJIFOMUHUA KakK

Xapakmepuszoéams  aMOMUHUN 110
€ro TMOJIO)KEHUI0 B TMEPUOJUYECKOUN
CUCTEME XHMHUYECKHUX DJIEMEHTOB

J. 1. Menneneena.

Onucvieamsv CTpoeHUE, PU3NIECKUE U

25
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aM(pOTEePHBIX COCJIMHEHUM.

Baxueinme  comu AITIOMUHUS

(x;mopun, cynbdar).

JdemoncTpanmu. Konnexuus
MIPUPOTHBIX COEIMHEHHI
amoMuHus. Buaeopparmentsl U
cnaiael «OKCUJ allOMUHHUS M €ro
MOIU(DUKAITAN Y. [Tonyuenue
amdoTepHOro THAPOKCH]IA
aTIOMHHUS ¥ HCCICIOBAaHUE €ro

CBOWCTB

XMMHYECKHE CBOMCTBA aJIFOMUHUS,
MTOATBEPIKIas uX
COOTBETCTBYIOIIIMMH  yPaBHCHHUSIMU

peaKuui.

Obvscuams TBOUCTBEHHBIN XapaKTep
XUMUYECKUX CBOMCTB OKCHUIAa U

THAPOKCHU A aJITlOMUHUS.

Koukpemuzuposamw
AIIEKTPOJIUTUYECKOE MOJTy4YeHUe
METAJIJIOB ONMHCAHHEM IPOU3BOJICTBA

AJIFOMUHUS.

Yemanasnusamo 3aBUCUMOCTD
obnacreil MPUMEHEHUS ATIOMHUHHS U
€ro CIUIaBOB OT CBOWMCTB DJTHX

BCIICCTB.

IIposooums pacd€Tsl 1O
XUMHUYECKUM (popMysam u
YPaBHEHMSIM PEAKLUH, TPOTEKAIOIINX
C y4acTHEM aJIOMUHUS U €TO0
COCIMHEHUN
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10-
11

(51-
52)

Keieso u ero
COCINHCHUA

§34, c. 172 —
177

OcoOeHHOCTH ~ CTPOEHHUSI  aToma
xeneza. JKemezo B mpupoje.
Baxwnerimue pyabl Kenesa.
Oxkcuabl u ruapokcubl xenesa(ll)
u (Il). Comu »xeneza(Il) u (III).
OO6napykeHue KaTHOHOB Kele3a B

pacTBope. 3HAUYE€HHE COECAMHEHUI

xKemesa.
JlaGopaTopHbIe ONbITHL43.
[Tonyuyenue TUAPOKCHUJIOB
xeneza(ll) " (1.

44 KauecTBEeHHbIE  peakUUU Ha

KaTHOHBI KEJIC3a

Xapakmepuzoeams  TOJOXKEHUE
’Keje3a B IEPUOJAMYECKOM CHCTEME
XAMHUYeCKuX anmementoB J[. .
MenneneeBa " 0COOEHHOCTH

CTPOCHUS aTOMa KCJIC3a.

Onucvieamo (dbuznyeckue u
XUMHYECKHE CBOMCTBA JKeJesa,
MOITBEPIK1ast 170'¢
COOTBETCTBYIOIIUMH  yYPaBHEHUSMHU

peaKIuu.

Obvacuamsn HaJInuue JBYX
TCHETUYECKUX  PSAZOB  COCIMHEHUH

2
xenesa Fe? u Fed* .

Yemanaenuseamo 3aBHCHMOCTh
obJyiacTedl IPUMEHEHHUS XKeJle3a U ero

CIJIABOB OT CBOMCTB 3TUX BEIIECTB.

IIposooumy pacuéThl o
XUMUYECKUM bopmymnam u

YPAaBHEHUSAM PEaKLIHM, IPOTEKAFOIIUX

26
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C ydyaCTuemM Keie3a )51 €ro

COCIMHEHUH.

Habnwoams 1 onuceiéams peakuu
MEX/1y BEIIeCTBAMU C IIOMOILIBIO
pyccKoro (pOAHOro) si3bIKa U SI3bIKa
XUMHH

12
(53)

Ilpakmuueckan paboma

7.

Pemenue
AKCIEPUMEHTAIbHBIX
3a1a4 110 TeMeE
«MeTame»

Crp 177

Pemenue
3aJa4 = Ha
MOJIy4YeHUE
COCIMHCHUI

OKCIICPUMCHTAJIbHBIX
paciio3HaBaHHEC u
MCTal1JI0B u Hux

DKCIIEpUMEHTAIIBHO uccneooeams
CBOICTBa METAJIJIOB U ux
COCIMHEHUH, pelarhb

SKCIICPUMCHTAJIBHBIC 3aJa4u 110 TEMC

«MeTtaibl».

Pabomampw c 1a00paTOPHBIM
000pyI0OBaHUEM M HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBUU  C

MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Habrrooams CBOWCTBA METAILIOB U UX

COECIUHEHU.

Onucwvlieamo XAUMHUYECKUU

9KCIICPUMCHT C IMOMOIIBKO PYCCKOI'O

27




67

(poaHOTO) SI3bIKA U SI3bIKA XUMHH.

Dopmynruposams BBIBO/JIbI o
pesynpTaram MPOBEIEHHOTO
JKCIIEPUMEHTA.

Onpeodensimo (UCX0 U3 YICOHOU
3a/1a4u) HEOOXOIUMOCTh
UCTIOJIb30BaHUS HAOIOJICHUS WU
IKCIIEPUMEHTA

13 Koppo3sust Mmeramios u §35,¢.178 — | Koppo3us ra3oBas (XMUMHUYECKas1) U ObvscHAmMb TIOHITHE KKOPPO3US. 27
(54) crocobsr samuTsl oT HeE | 183 ANEKTPOXUMUYECKAs. 3aluTa
Paznuuamo XUMUYECKYIO u
METaJUIOB OT KOPPO3UH.
AIEKTPOXUMHUYECKYIO KOPPO3HIO.
demoncrpauuu.Komnekuus
Hnnrocmpuposams puUMepamu
«XUMHUYECKHE WCTOYHHKU TOKay. pup pUMEp
Pe3ynbTaThl JUTUTEIHLHOTO MOHATHST «KOPPO3US», «XUMUYECKas
OKCIICPUMCHTA  TI0  H3YHCHHIO KOPPO3US»,  «JIEKTPOXUMHYECKAs
KOPPO3WH CTAIbHBIX W3JCITUN B
. KOPPO3HSD».
3aBUCHMOCTH oT YCIIOBUI
MIPOIIECCOB
Xapaxmepuzoeams ciocoObI 3aITUTHI
METAJUIOB OT KOPPO3UH
14- | MeTajutel B IpUpoJIE. §36,c.183 -~ | Metayutel B mpupoje. [loHsTHe 0 Knaccupuyuposame dopmer | 28
15 [Tonsarue o merammypruu | 189

(55-

Metaurypruv. Y€pHas W 1BETHas

Metamutyprust.  [Tupomerammyprus,

MPUPOJHBIX COEANHEHUN METAIIIIOB.
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56) TUAPOMETALTYPTHs, Xapaxmepuzoeams 00IIHE CIOCOOBI
AJeKTpoMeTauTyprusi.  JloMeHHBII MOJYyYEeHHUS] METAJUIOB: MUPO-, THIPO-
nporecc. IlepepaboTka yyryHa B Y 3JIEKTPOMETAJLTYPIHIO.

CTaJIb. JEKTPOJIU3 PACILIIABOB.
Konkpemuszuposams CIOCOOBI
JdemoncTrpauuu. BoccraHoBieHue MOJYyYCHUS METAJJIOB MpPUMEPaAMU U
menu w3 okcupa  memu(ll) ypABHEHUSMMU peaKIit c
BOJIOpoAOM. BuaeopparMeHTsl U
. COCTaBJIECHUEM AJIEKTPOHHOTO
cnaitnpl «[Ipou3BOACTBO uUyryHa u
craim».  BumeopparmMeHThl  © Oananca.
crnaiinpl «M3nenus U3 4yyryHa u
CTajIn. BI/IL[eO(bparMeHTbI U Onucwvieamo HOMeHHLIﬁ nmpouecc u
Cil1anbl «IIponsBoacTBO AIEKTPOIUTUYECKOE [IOJIy4YECHUE
AITFOMUHUS
METAILIOB.
Paznuuams  4yépHple U LIBETHBIE
MeTaJUIbl, YyTYH U CTajlb
16 O0600611IeH1E 3HAHUN 1O (BBIBOJIBI) VYpok-ynpaxHeHue c Ilposooums OLEHKY COOCTBEHHBIX | 29
(57) TeMe «MeTasb HCIIOJIL30BAHUE CAMOCTOSTEILHON JIOCTHIKEHHI B YCBOCHHH TEMBL.

paboThl o BBITTOJTHEHHIO
MPOBEPOYHBIX TECTOB, 3aJlaHUA H
YIPaXHEHU N

Koppexmuposamb cBou 3HaHUS B

COOTBETCTBHH C IJTAaHUPYEMBIM
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pE3yIBTATOM.

Ionyuamo XUMUYECKYIO
uHpopMauu u3 pa3IMYHBIX
HCTOYHHKOB.

IIpeocmasnsims HPOPMAITHIO TIO
Teme «MeTalbl» B BUAE TaOJuIL,
CXEM, OIIOPHOT'0 KOHCIEKTa, B TOM
yucie ¢ npuMenenueM cpencts UKT

17 O0600611eHre 3HaHui Mo 29
teme. Konmponvhas
(58) padoma Ne3 no meme
«Memannv)
Tema 5. Xumus u oxkpy:kawomas cpeaa (2 1)
1 AHanus x/p. §37,¢.192 - | Ctpoenue 3emiu: SapO, MaHTHS, Hnmezpuposamo CBEJICHUS no | 30
197 3eMHas Kopa, autocdepa, ¢busnueckoil reorpadgun B 3HAHUS O
(59) | Xumuuecknii cocTaB ruapocdepa, atMocdepa. XUMHUYECKON OpraHu3alvy IIaHETHI.

IUIaHETHI 3eMIIA

XHUMHUYECKUI COCTaB 3emiu.
l'opuble  mopoasl.  MuHepaisl.
Pynpr. [lonesnble nckonaemele.

JdemoncTpanmu.
BuneodparmeHTs " ClIanapl
«CtpoeHnue 3emiu u eé

XUMUYEeCKU cocTaBy. Kosnexuus
MHHEPAJIOB W TOPHBIX MOPOJI.

Xapaxmepuszosamb XUMHAYECKUH
COCTaB TEOJOrMYECKHX 000JI0YeK
3emin.

Pa3znuuams MuHEpaisl ¥ TOpHbIE
MIOPOJIbI




Komneknus «Pyasl MeTamiosy.

JlaGopaTopHblii ONBIT. 45.
N3ydenue rpanuta

2 Oxpana okpy>xarouiei §38,c.198 — | UcTouHuku XUMHUYECKOTO Xapaxkmepuzosamw ucrounuku | 30
cpeasl OT XUMUYECKOr0 201 3arpsA3HCHUA OKPY)KEIIOH_ICI\/JI CpCabl. XUMHYECKOT'O 3arpsA3HCHUA
(60) 3arpsA3HEHUS I'moGanbHbIC IKOJIOTHYECKUE OKPYIKaIOIIeH CpeIbl.
(BBIBOJIBI) MPOOJIEMBI: HapyIICHUE
OMOreOXMMHUUECKUX KPYTOBOPOTOB Onuceleams ri00abHbIe
XAMAIECKIX IEMEHTOB, DKOJIOTHYECKHUE POOJIEMEI,
MOTEIUICHUE KJIMMAaTa, KHUCIOTHBIE CBA3AHHBIC ¢ XHMHICCKUM
nokad u jap. O30HOBBIC JIBIPHIL. 3arps3HCHUCM.
MexayHapOJIHOE COTPYIHHYECTBO
ALYHApoa Py . IIpeonacame  TyTM ~ MHHUMU3AIHHA
B 00JIaCTH OXpaHbl OKPY>KaroIIEeH o
BO3/ICHUCTBUS XUMHAYECKOTO
cpenbl oT XUMHUYECKOTO
) 3arps3HEHUST  HAa  OKPYXKAMOIIYIO
3arpsi3HEHUS. «3eIEHas XUMUS).
cpeny.
JdemoncTpanmm.
BumeodpparmMeHTsl W Craipl IIpusooump mpuMepsl
«[mobansHbIe 9KOJIOTHYECKHUE MEKIYHAPOAHOTO COTPYIHUICCTBA B
MPOOIIEMBI YEIIOBEYECTBAY 001acTH OXPAHBI OKPYXKATOLICH
Cpe/ibl OT XUMHUYECKOTO 3arpsi3HEHUS
Tema 6. O000meHre 3HAHUI 10 XMMUHM 32 KYPC OCHOBHOM mKoJbl. [loaroroBka Kk 0CHOBHOMY rocyaapcrBeHHoMy 3k3ameny (OI'J) (8 u
y y
1 BemectBa §39,c.204 — | Crpoenue aroma xumuueckoro | Tecto | Ilpeocmasnams wuHpOpManmio 1o | 31
(61) 208 snementa B coorBerctBum ¢ | PP | reme «Ilepmoamueckmii 3akoH u
KOHTP
MOJIO)KEHUEM 3TOr0 JJIEMEHTA B nepuoauyeckas cucrema J[. .
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IIEPUONYECKON CUCTEME.

CtpoeHue BemiecTBa: XHUMHYECKas
CBSI3b u KPUCTAJUTHUECKHE
peméTKu. 3aBUCUMOCTH CBOMCTB
00pa3oBaHHBIX AIIEMEHTaMU
MPOCTHIX  BellecTB  (METaJIOB,
HEMETAJUIOB, OJIATOPOJHBIX Ta30B)
OT TIOJIO)KEHUSI  DJIIEMEHTOB B
IIEPUOIUYECKON CHCTEME.

Knaccudukanus HeopraHUYECKuX
BemiectB.[IpeacraBurenu  pa3HbIX
KJIACCOB HEOPraHUYECKUX BEIIECTB

0JIb
pa3b6o0

3a1ad
15051
orno

MeHngeneeBa B CBETE  TEOPUH
CTpPOCHHUSI aToMa» B BHUJAE TaONIHL,
CXEM, OIIOPHOIO KOHCIEKTa, B TOM
yucie ¢ npumenenueM cpeacrts UKT.
Buinonname TECTOBBIE 3aJaHUs 110
TEME.

IIpeocmasnsims THPOPMAITHIO TIO
TeMe «BHIbl XUMUYECKOI CBSA3U U
THUIIbI KPUCTAININYECKUX PEIIETOK.
B3auMoCBs3b CTPOEHHUS U CBOWCTB
BEIISCTB» B BUJIC TAOJIMII, CXEM,
OIOPHOI0 KOHCIEKTA, B TOM YHUCJIE C
npuMeHenneM cpeacts UKT

(62)

XHUMHYECKHUE peaknuu

§40, ¢. 208 —
211

[Ipu3Hakuy u ycrnoBus NPOTEKAHUS
XMMHYECKUX peakiui. TUoaorus
XUMHUYECKHUX PEaKUUi Mo
pa3IUYHBIM OCHOBaHMsIM. Peakiiuu
HOHHOTr0 oOMeHa. OKHCIIUTENLHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

Ilpeocmasnams  nHGOPMALMIO  TIO
Teme «Knmaccupukanuss XUMHUECKUX
peakuyii o pas3IMYHbIM IIPU3HAKaAM»»
B BHJE TaOIWI, CXEeM, OIOPHOTO
KOHCIIEKTa, B  TOM  4YHUCIE C
npumeHenneM cpenacts UKT.
Bvinonnams TecTOBBIE 3aaHUA 1O
TEME.
Xapakmepu306ambOKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC pcaknuuu,

31
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OKHUCJIUTETh ¥ BOCCTAHOBHUTEIIb.
OmauyampOKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIC  PEAKIUH  OT
peakiuii oOMeHa.

3anucvieams ypaBHEHUS
OKHCITUTEITbHO-BOCCTAHOBUTEIBHBIX
pEaKuii ¢ IOMOIIBI0 METO/Ia
AIIEKTPOHHOTO OanaHca

(63-
64)

OCHOBEI HCOpFaHH‘IeCKOﬁ
XUMHNHU

§41, c. 212 -
217

XUMHYECKUE CBOMCTBA MPOCTHIX
BEILIECTB. XapaKTepHbIC
XHMHYCECKHE CBOMCTBA
C0JICOOPa3yIOIINX OKCHJIOB,
TUAPOKCHUIOB (OCHOBAHHM,
KHUCJIOPOJICOACPIKAIINX KUCIOT U
aM(OTEPHBIX THAPOKCHUJIOB), COJIECH

Xapaxmepuzoeamb obmue,
0ocoO€eHHbIE n WHIUBUIYAJIbHBIC
CBOMCTBAa KHCJIOT, OCHOBaHHM U
coset B CBETE TEOpUU
JIIEKTPOJIUTUYECKON AUCCOLUALINH.
Apaymenmuposamo BO3MOKHOCTb
MPOTCKAHUA XUMHYCCKUX peaKuHﬁ B
pacTBopax 3JIEKTPOJUTaX HCXOHAs U3
YCJIOBHH.

Knaccugpuyuposamo
HEOPraHWYECKHe BEIIECTBA  TIO
COCTaBy U CBOWCTBAM.

IIpusooums puMepbl
IIPEICTaBUTENEH KOHKPETHBIX
KJIACCOB U TPYIIT HEOPTraHUYECKUX

32
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(68)

paboTsl

BEIIECTB
5 [ToBTOpEHUE U TECTBHI pellIeHre 3a/1a4 U BBITIOJIHEHNE Buinoansms tecThl M ynpaxhenwus, | 33
(65) 000011IeHHE IO TEME. YIPKHEHHUH 110 TeMe pewiams 3aauH 1o TeMe.
IIposoodums  ONEHKY COOCTBEHHBIX
JIOCTM>KEHUH B YCBOCHHUH TEMBI.
Koppexmuposeamyp cBou 3HaHUS B
COOTBETCTBUHU C IJIAHUPYEMBIM
pe3yIbTaToM
6 IIoarororka k TecTsl, TectupoBanue, Buinonnams Tectel M ynpaxsHeHwus, | 33
KOHTPOJIBHOH pabote
(66) TabHna peuwiams 33J]a4H 110 TEME.
IIposooums  ONEHKY COOCTBEHHBIX
JOCTHKEHUI B YCBOCHHH TEMBI.
Koppexmuposamsb cBOU 3HaHUS B
COOTBETCTBHUU C TUTAHUPYEMBIM
pe3yiabTaToM
7 Aomunucmpamuenas 34
UmMo206a: KOHMPOJIbHAS
(67)
padoma 3a Kypc
OCHOGHOU WIKOJIbL.
8 AHam3 KOHTPOIBHON 34
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Hmozosoe 3auamue

Y4eOHO-MeTOAMYECKOE 0O0ecTiedeHHe Kypca XUMUH
OCHOBHOM 00111€00pa30BaTeJbHOI HIKOJIbI
YMK «Xumus. 9 kiaace»

1. Xumus. 9 kinace. Yueonuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).
2. Metonuyeckoe nocodue. 9 knace (aBropsl O. C. 'abpuensn, U.I'. Octpoymos, C.A. Cnagkos).
3. [Iporpamma kypca xumun st 8—9 kinaccoB o0mieo0pazoBarenbHbIX yupexaenui (aBtopsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Crnagakos).
4. Pabouas Tetpaap. 9 knace (aBtopsl O. C. 'abpuensH, C.A. Cnagkos).
5. Terpaap nmst 1abopaTOpPHBIX OMBITOB U MpakTUUeckux padot. 9 kimacc (aBropsl O. C. 'abpuensin, 1.B. AkcéHoBa).
6. Xumus B TecTax, 3ajayax u ynpaxsHeHusax. 9 knacc (aBropsl O.C. ['abpuenss,
N.B. Tpury6uak).

7. OnexkTpoHHas Gpopma yueOHHUKA.

HNudpopmannoHHbIe cpeacTBa

HNHTepHeT-pecypcebl Ha pyCCKOM sI3bIKe

1. http://www.alhimik.ru. IlpexcraBnensl cienyronme pyOpHUKH: COBETHI aOUTYPUECHTY, YUHMTEIIO XMMHH, CIPAaBOYHUK (OYE€Hb OOJbIIas MOAO0OpKa
TaOJIMI ¥ CIIPAaBOYHBIX MaTEPHAJIOB), BeCEnas XUMHUsI, HOBOCTH, OJIMMITHA/IbI, KyHCTKaMepa (MHOTO WHTEPECHBIX UCTOPHUECKHX CBEICHUI).



http://www.alhimik.ru/
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2. http://lwww.hij.ru. XXypran «XuMus U KU3HbHIOHITHO U 3aHUMATEIILHO PACCKa3bIBACT 000 BCEM MHTEPECHOM, YTO MPOUCXOUT B HAYKE M MHPE, B
KOTOPOM MBI JKUBEM.

3.http://chemistry-chemists.com/index.html. OnekrponHblli XypHall «XUMHKH M XHMHUS», B KOTOPOM MPEACTABICHBI ONBITHI 10 XHMHUH H
3aHMMATelbHask HHPOPMAIIHSI, TIO3BOJISIOIINE YBIICYb YICHHKOB SKCIIEPUMEHTAIBHON YaCThIO MPESIMETA.

4. http://c-books.narod.ru. BceBo3amoskHas TuTepaTypa Mo XHMHUH.

5. http://www.prosv.ru/. TTocobust st ydanmxcsi, B TOM 4YHCIE I TMOArOTOBKU K uToroBoii arrectanuu (OI'D u EI'D), MeToaudeckue mocoous s
YUHTENeH, HAY9HO-TIOMYJIIpHAs TUTEPATypa M0 XUMHUHU.

6. http://1september.ru/. )KypHan npenHasHaueH HE TONBKO i yuuTeneil. B HEM mpeacTaBieHo 6OJbIIoe KOJHYECTBO pabOT YUECHUKOB, B TOM YHCIIE
UCCIIEIOBATENILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MKOIBHBIN MOPTA CO CCHUIKAMU Ha 00pa30BaTEIbHbIC CAWTHI TI0 XUMHUH.

8. www.periodictable.ru. CoopHuk cTaTeil 0 XUMUYECKHX 3JIEMEHTaX, HIUTIOCTPHUPOBAHHBIH IKCIIEPUMEHTOM.

HNHTepHeT-pecypc Ha AaHIVIHIICKOM f3bIKe

http://webelementes.com. CoaepXUT HCTOPHIO OTKPBITHS W OMHCAHHE CBOWCTB BCEX XMMHYECKHX JJIEMEHTOB. bymer moseseH Ui ydaruxcs
SI3BIKOBBIX IIIKOJI M KJIACCOB, TaK KaK COJEPKHUT Ha3BaHUs DJIEMEHTOB U BEIIECTB HA Pa3HBIX A3bIKAX.

O0beKThl y4eOHBIX IKCKYPCHI
1.Myseun: MuHEpaaoru4ecke, KpaeBequeckne, XyJ0KeCcTBEHHbIE, [ lonmuTexHnueckuil.
2.JIaGopaTtopuu: y4eOHBIX 3aBEICHUI, arpOXUMIIa00paTOPHH, IKOJIOTHUECKUE, CAHUTAPHO-3IUIEMUOIOTHYECKHUE.
3. AnTexkn.

4.HpOI/13BO)ICTBeHHI)Ie O0BEKTHI: XHUMUYECKHE 3aBOJbI, BOJOOYHUCTHBIC COOPYKEHUA N JPYTU€ MECTHEIC IIPOMU3BOJACTBA.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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MarepuajibHO-TeXHHUYECKOe o0ecriedeHre KaOMHeTa XMMUM

HarypasibHble 00beKTbI

Hatypasbable 00BbEKThI, UCHIONB3YeMbIe B 8—9 Kiaccax mpu 0OYyYeHHH XMUMHH, BKIIOYAIOT B ce0sl KOJUIEKIIMM MUHEPAJIOB U TOPHBIX MOPOJ,
METAJIJIOB U CIUIABOB, OKCHJOB, KHUCJIOT, OCHOBaHWM, COJIEH, B TOM YHUCIIE MUHEPAJIbHBIX YAOOPEHUH, a TakKe 00pas3lbl OPraHUYECKUX BELIECTB U
MatepuaioB, npeaycMorpeHHbIx OI'OC. O3HakomiieHHe ¢ 00pa3llaMH HCXOJHBIX BEIIECTB U FOTOBBIX M3JETUI MO3BOJISET IMOJYYUTh HATJISIIHBIE
NPEJCTAaBICHNUS O MaTepualie, BHEIIHEM BHJIE, HEKOTOPHIX (PU3UUYECKUX CBOMCTBAaX 00pa3loB. 3HAUMTENbHbIE Y4€OHO-TI03HABATEIbHBIE BO3MOKHOCTH
UMEIOT KOJUJICKIIMU, HU3TOTOBJICHHBIE CAMUMHM IIKOJbHUKAMU. lIpenmeTsl s TakuX KOJUIEKUUH cOOMpaioTcs BO BpeMsl SKCKYpCUH M JIpYrHx
BHEYPOUYHBIX 3aHATUH.

Konnekunu HCmonb3yOT TOABKO ISl O3HAKOMIICHHUS YYalllUXCS C BHEIIHUM BHJAOM U (PU3NYECKUMH CBOICTBAMH PA3JIMYHBIX BEIIECTB U
Matepuainos. i mpoBeIeHUsl XMMUYECKUX ONBITOB KOJJIEKLIUU UCIIOIb30BaTh HEJIb3SL.

XuMHYECKHE PE€AKTUBLI U MaTCPHAJIBI

O6pameHHe CO MHOT'MMHM BC€IICCTBaMU Tpe6yeT CTpororo CO6J'II-OI[CHI/I$I IIpaBuJI TCXHHUKH 6630H3CHOCTI/I, 0COOEHHO IIPpHU BBIIIOJIHCHUH OIIBITOB
CaMUMH YYCHUKAMU. Bcee H606XOIII/IMI)Ie MCPBI IMPEAOCTOPOKHOCTU YKa3aHbl B COOTBCTCTBYIOIIMX JOKYMCHTAX WU MHCTPYKHUAX, @ TAKKC B IMOCOOMX
JJIA qu/ITeneﬁ XHUMHU.

Bce PCAKTUBBI MW MaTCpuajbl, HYXHBIC I MNPOBCACHUA JCMOHCTPAUMOHHOIO H YUYCHHYCCKOI'O OKCIICPUMCEHTA, IIOCTABJIAIOTCA B
O6p330BaTeJ'IBHBIe YUPCIKACHUA 06]]_[61"0 O6p8.30BaHI/I${ HNCHTPAJIN30BAHHO B BHUAC 3adpaHCC CKOMINIICKTOBAHHBIX Ha60p013. HpI/I HeO6XO,I[I/IMOCTI/I
HpI/IO6p€T€HI/I$I JOMOJIHUTECIIBbHBIX PCAKTHBOB U MaTCpHUAIOB CICAYCT 06pamaTLc;1 B CIICHUATITU3UPOBAHHBIC Mara3uHbI.

Xumnyeckasi J1adopaTopHasi ocyaa, annaparsbl ¥ NpudopbI

XuMH4ecKas Iocy/1a oApa3aeisaeTcs Ha JBe IPYIIIBL: 1JI BBIIIOIHEHHUS ONBITOB YYallUMUCA U JUIS JEMOHCTPALMOHHBIX OIIBITOB.

Hcnonp3yemple Ha ypokax XUMHUHM B 8—9 Kkiaccax mpuOOpbI, ammaparbl M YCTAHOBKM KJIACCU(QHUIMPYIOT Ha OCHOBE MPOTEKAIOUIMX B HUX
(GU3NYECKUX U XMMUYECKUX MPOLIECCOB MEKIY BEIECTBAMU, HAXOIAIIMMUCS B Pa3HBIX arperaTHbIX COCTOSIHUSAX.
1) ITpuGops! pyist paboThl ¢ razaMu — MOJIy4€HUE, COOMpaHue, OYMCTKa, CYIIKA, MOIJIOIMIEHUE Ta30B; peaklUyd MEX]y MOTOKaMH ra3oB; peakluu
MEXy ra3aMM B DJIEKTPUUECKOM paspsiie; peakliMi MEKy Ia3aMH IIPU ITOBBIIICHHOM JaBJICHUH.
2) Annapatbl ¥ TpuOOPHI ISl OMBITOB C KUAKUMH U TBEPIBIMH BELIECTBAMH — IMEPEroHKa, GUIbTPOBAHNE, KPUCTAJUIM3ALMS; IPOBEACHUE PEAKIIHiA
MEXy TBEPJBIM BEHIECTBOM M JKHJIKOCTBIO, )KUIKOCTBIO U )KUIKOCTBIO, TBEPIBIMU BEILIECTBAMH.

Bue stoit KJIaCCI/I(I)I/II(aL[I/II/I HaxoauTcCAa yqe6Ha;1 arraparypa, npeaHasHauCHHad JJIs1 U3YUCHUA TCOPCTUUYCCKHUX BOIPOCOB XUMHUH: HIUIHOCTpAlUN
3aKOHa COXpPAaHCHUA MaCChl BEUICCTB, AECMOHCTpAUN SJICKTPONIPOBOJHOCTH paCTBOPOB U ABUKCHUSA NOHOB B SJICKTPUYCCKOM I10JI€, U3YYCHUA CKOPOCTHU
XHUMHYCCKOU pe€aKkuuu, NoCjaca0BaTCIIbHOCTU BBITCCHCHU TaJIOTCHOB U3 paCTBOPOB UX COG)IPIHGHI/II;'I.
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BCHOMOI‘&TCJILHYIO POJIb UT'ParOT USMCPUTCIILHBIC 1 HAI'PCBATCIIbHBIC HpI/I60pr, Pa3INYHBbIC HpI/ICHOCO6JIeHI/I$I JUIA BBIITIOJTHCHUS OIIBITOB.

Monem

OObexramMu MOJCIIMPOBAHUA B XUMHUH ABJISIIOTCA aTOMBI, MOJICKYJIbI, KPUCTAJLJIbI, 3aBOJACKHEC aIlIllapaTbl, 4 TAKKC HNPOUCXOAAINIUC MPOUCCCHI.

B npenogaBanuu XMMHM HCTIONB3YIOT MOJENH KPUCTAUIMYECKUX PEIIETOK anMasa, rpadura, cepsl, pocdopa, okcuaa yriepona(lV), nona, xenesa,
MeH, MarHusl.

BLIHYCKaIOTCH Ha60pLI MO,Z[CJ'ICIZ dTOMOB IJIs1 COCTABJICHHA IAPOCTCPIKHECBBIX MO,HeHeﬁ MOJICKYIIL.

IleuaTHble yueOHBIE IOCOOUSI

B Impouecce O6y‘IeHI/I${ XUMHU HCIOJIB3YIOT CJICAYIOIIUC Ta6J'II/IHBI IMOCTOAHHOT'O 3KCIIOHUPOBAHMAA: «HepnozmquKaﬂ CHUCTEMAa XHUMHUYCCKHUX
3JICMCHTOB l[ . MeHz[eneeBa», ((Ta6J'II/II_Ia pacTBOPpUMOCTH KUCJIOT, OCHOBaHHUH U COHCﬁ)), «BHGKTpOXI/IMI/I‘ICCKI/Iﬁ paa HaprDKeHI/Iﬁ MCTAJIJIOB» U JIP.

Jlist opraHu3aiiu CaMOCTOSITEIbHOM PabOThl Ha ypOKaxX HMCHOJB3YIOT Pa3HOOOpa3HbIC NMIAKTHYECKHME MATepuajbl: TETPaaAW WIH OTACIbHbBIC

pabourie TUCTBl — UHCTPYKIUU, KAPTOUKH C 33/IaHUSIMU Pa3HOW CTENEHH TPYTHOCTHU Ui U3YUYEHHs] HOBOTO MaTepHualia, CaMOIIPOBEPKHU U KOHTPOJIS
3HAHUH.

JKPAHHO-3BYKOBbIE CPeICTBa 00y4eHns
K sKkpaHHO-3BYKOBBIM CpeJICTBAM OOYYEHHUS OTHOCAT Takhe MOCOOMs, KOTOpbIE MOTYT OBITh BOCHPHHSATBHI C MOMOIIBIO 3pEHUS U CllyXa. ITO

KMHO(QUIbMBI, KHHOQPArMeHThl, NUa(UiIbMBbl, AMANO3UTUBHI (Clai/bl), TpaHCHapaHThl I rpadomnpoekTopa. Cepun TpaHCHAPAHTOB MO3BOJISIOT
MMUTHUPOBATH JABM)KEHHE IYTEM OCIIEI0BATEIBHOIO HATIOKEHHS OHOIO TPaHCIIapaHTa Ha IPYTOM.

Texnuueckue cpeacrsa odyuenusi (TCO)

BoNbIIMHCTBO TEXHUUECKHUX CPEJICTB 00ydeHUsl He pa3padaThIBaJIOCh CIIENUAIbHO JUIsl IIKOJbI, @ IpeJHa3HavYaIoch s epeadn u 00paboTku
uHpOpPMALIUM — 3TO Pa3IUYHOTO POAA MPOEKTOPHI, TEIEBU30PbI, KOMIBIOTEPHl M T. 1. B yueOHO-BOCIIUTATENBHOM MPOLECCE KOMIBIOTEP MOXKET
WCIIOJIb30BaThCS AJIs PELIEHUS 3a7jad HayYHOW OpraHu3aliy Tpy1a yUUTEIs.

[Ipu ucnonp30BaHUN TEXHUYECKUX CPEJCTB O0YUYEHHUs CIEAYeT YUYUTHIBATh BPEMEHHBIC OTpaHWYEHUs, HamaraeMble CaHUTapHBIMU TIpaBUJIaMU U
Hopmamu (CanlluH). HenpepbiBHass mpoJomKUTETFHOCTh IEMOHCTPAIIMM BUACOMATEpUATIOB HA TEICBHU3MOHHOM JKpaHE W Ha OOIBIIIOM JKpaHE C
WCIIOIb30BaHUEM MYJIBTUMEIUWHOTO MPOEKTOPA HE JIOJDKHA MpeBbIaTh 25 MuH. Takoe ke orpannueHue (He Oosiee 25 MHUH) paclpOCTpaHsIETCs Ha
HEMpPEepPBIBHOE MCMOIh30BaHNE MHTEPAKTUBHOM JOCKH U HA HEMPEPHIBHYIO padOTy yJalluXcsl Ha MIEPCOHAIIBHOM KOMITbIOTepe. Komu4yecTBo ypoKoB ¢
WCIIOJIb30BAaHUEM TAKMX TEXHUYECKUX CPEJCTB OOYUCHHS, KaK TEIEBU30D, MYJIbTUMEIUNHBIN MPOEKTOP, MHTEPAKTUBHAS JI0CKA, JOKYMEHT-Kamepa,He
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JIOJKHO TIPEBBINIATH IIECTH YPOKOB B HEJIEIIO,  YUCIIO YPOKOB, HAa KOTOPBIX YICHHKH pa0OTAIOT 33 MEPCOHATBHBIM KOMIIBIOTEPOM, — TPEX B HEJEITIO.
Oo0opynoBanne kabuHeTa XUMUH

Kabuner xwmum JODKEH OBITh O0OpPYIOBaH CHEIUAIBHBIM JIEMOHCTPAIMOHHBIM cTOJIOM. /[lisi obOecrieueHuss Jydiield BHIAUMOCTH
JIEMOHCTPALIMOHHBIN CTOJI PEKOMEHAYETCSI YCTAaHABIMBATH HA TTOAUYM.

B kabuHerax XMMHHU YCTaHaBIMBAIOT BYXMECTHbIE yYEHMUYECKHE JaOOpaTOPHBIE CTOJBI C MOABOAKON 3JIEKTPOIHEPIUHU. YUEHUYECKHUE CTOJIBI
JOJKHBI UMETh TOKPBITHE, YCTOWYMBOE K JACHCTBHIO arpeCCUBHBIX XMMHUYECKUX BELIECTB, M 3alUTHBIE OOPTHUKH IO HapyKHOMY Kparo. KaOuHeTbl
XUMHU 00OpYIYIOT BBITSDKHBIMU HIKa(aMu, PacloIOKEHHBIMU Y Hapy>KHOW CTEHbI BO3ie cToja yuurtens. s mpoBeaeHus 1abopaTOpHBIX OINBITOB
UCIIOJIB3YIOT TOJIBKO MUHHU-CIIUPTOBKHU.

VuebHnie JOCKHU JOJIZKHBI OBITH U3TOTOBJICHBI U3 MaTepraioB, UMCIOIINX BBICOKYIO aI€3HMI0 K MaT€prajiaM, UCIIOJIb3yCMbIM JIA IIKMCbMaA, XOPOLIO
O4YHUIIAaThCA BJIaXXHOM FY6KOﬁ, OBITh PI3HOCOCTOI>1KPIMPI, HMETh TEMHO-3eJIEHBIN OBET U AHTHOJIMKOBOE IIOKPLITHC. VYueOHBIE JOCKH O60py,[[y}OT
CO(bI/ITaMI/I, KOTOPBIC JOJIKHBI IIPUKPCINIATLCA K CTCHC Ha 0,3 M BBIIIIC BEPXHETO Kpad JOCKHU U BBICTYIIATb Bnepéz[ Ha paCcCTOAHUC 0,6 M.

TeneBu3ops! ycTaHABIMBAIOT Ha CHEMAIbHBIX TyMOax Ha BbicoTe 1,0—1,3 M ot nona. [Tpu npocmoTpe Tenenepenay 3puTesIbCKUE MeCTa JI0JIKHbI
pacrioyiaraTbCsi Ha PacCTOSHUU HE MEHEe 2 M OT dKpaHa J0 IJa3 y4aluxcs.
Jlisi MakCUMaJIbHOTO HCIIOJIb30BaHUSl THEBHOIO CBETa M PABHOMEPHOTO OCBEIICHUs YYEOHBIX IIOMEIIEHUI He cieqyeT pa3Mmelarb Ha
MOJIOKOHHUKAX IIMPOKOJIUCTHBIE PACTEHHUS, CHUKAIOIINE YPOBEHb €CTECTBEHHOI'O OCBEIICHMs. BpicoTa pacTeHuil He NOJDKHA MpeBbIIaThlS cm (or
MOJIOKOHHMKA). PacTenus nenecoodpa3Ho pa3MeliaTth B IEPEHOCHBIX [BETOUYHULIAX BBICOTOM 65—70 ¢M MM MOJBECHBIX KAllO B MPOCTEHKAX MEXIY
OKHaMH.
JUig oThaenku y4eOHBIX MOMENIEHUH MCHOJB3YIOT MaTepHallbl U KPacku, CO3JarolIle MaTOBYIO MOBEPXHOCTb. [l cTeH y4eOHbIX NMOMELICHHUM
ClIeIyeT UCIOIb30BaTh CBETIIbIEC TOHA KENTOr0, 0€KEBOIr0, pO30BOT0, 3€JIEHOT0, FOJIyOOro IBETOB; AJIs IBEpel, OKOHHBIX paM — OeJblil 1IBET.
KabuneT xuMuu 1015k€H ObITh OCHAIIEH XOJOIHBIM U TOPSIYUM BOJOCHA0KEHUEM U KaHAJIN3AlUEH.
B xabunere XuMun 0053aTeNbHO TOJHKHA OBITh alITeYKa, B KOTOPYIO BXOIAT:

. Kryt kpoBOOCTaHaBIMBAIOIINI, pE3UHOBBIA — 1 mIT.

. ITy3sIpp ms nba — 1 mt. (runorepMuyeckuil naker — 1 mr.).

. bunT crepunpHbI, mMpokui 7 X 14 cM — 2 .

. bunT crepunbHblii 3 X 5 cM — 2 wrT.

. bunT HectepunpHbIl — | WT.

. Canderku cTrepusbHble — 2 YII.

. Bara crepunpnas — 1 nauxa.
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8. JlelikormacTeipb mupuHON 2 cM — | KaTymika, 5 cMm — 1 KaTymika.
9. bakTepuuuAHbIN JIEHKOIUIACTHIPh Pa3HbIX pa3MepoB — 20 wiT.
10. CniuproBoii pactBop noaa 5%-ueiii — 1 ¢uakoH.

11. BoxHblil pacTBOp aMMHaKa (HallaTbIpHbIM CIMPT) B aMmirysnax— | yI.

12. PactBop nepokcuaa Bogopoaa 3%-ueiid — 1 ymi.
13. Ilepmanranar kaaus Kpuctajuinueckuii — 1 yr.
14. Ananerun 0,5 r B Tabnerkax — 1 ym.

15. Hacroiika Banepuansl — 1 y1.

16. Hoxxuunpsr — 1 miT.
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