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MHNOACHUTEJBbHASA 3AIINCKA
Pabouas nporpamma no xumuu pazpaboTaHa Ha OCHOBE CIEAYIOIINX HOPMATHUBHBIX
JIOKYMEHTOB:

1. denepanbHOro rocyaapcTBEHHOT0 00Pa30BaTEIBHOIO CTAHAAPTa OCHOBHOI'O OOIIETr0
o0Opa3oBaHUs, YTBEPKIACHHOTO MprKa3zoM MunoOpHayku Poccun ot 17 nexabps 2010r.
Nel1897 (manee ®I'OC )

2. IlpumepHOIf OCHOBHOHM 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuUs,
on06peHHo DenepaibHBIM y4eOHO- METOIUYECKUM 00BhETMHEHUEM 110 00IIeMy
obpa3zoBanuto (mpotoko:n 3aceqanus ot 08.04.2015 Ne 1/5)

3. Pabouas mporpamma Kypca XuMuH pazpadoTana K yueoOHukam aBtopoB O. C.
I'a6puensina, . I'. OctpoymoBa, C. A. CiagkoBa aiist 9 kiiaccoB 00111e00pa3oBaTeIbHBIX
opranuzanuii. CTpykTypa u cojaep:kanue padbodel mporpaMMbl COOTBETCTBYIOT
TpeboBanusM dDeepanbHOro rocyAapCTBEHHOr0 00pa30BaTeIbHOTO CTaHIapTa
ocHOBHOTO 0611ero oopazoBanusi. YMK O. C. I'abpuensina, 1. I'. Octpoymosa, C. A.
CnanxoBa. U3narensctBo «IIpocseuienuer, 2019

B ocHOBY Kypca NOJI0KEHBI CIEAYIOIINE UIEH:

- MaTepHaIbHOE €IMHCTBO U B3aUMOCBS3b O0BEKTOB U SABJICHUN IPUPOIBI;

- BEJlyIlasi poJib TEOPETUUECKUX 3HAHUN U1 OOBSICHEHUS U IPOTHO3UPOBAHUS XUMUUECKUX
ABJICHUH, OLIEHKU UX NTPAKTUYECKON 3HAYMMOCTH;

- B3aMMOCBS3b KQUECTBEHHOU 1 KOJMYECTBEHHON CTOPOH XUMHYECKUX OOBEKTOB
MaTEpUaIbHOIO MUDPA;

- pa3BUTHE XUMHUYECKON HayKu U MPOU3BOACTBO XUMUYECKUX BEIIECTB U MaTepUAJIOB AJIs
YJIOBJIETBOPEHMSI HACYIIHBIX IOTPEOHOCTEH YenoBeKa U 00IEeCTBa, PELIeHUs ITI00aIbHBIX
po0JIeM COBPEMEHHOCTH;

- TEHETUYECKAs CBA3b MEKY BEILIECTBAMH.

Hemnu:

®opMHpPOBaHHUE Y YUALIUXCS LEJTOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

Pa3BuTHe no3HaBaTEeNbHBIX HHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPYECKUX CITOCOOHOCTEH
ydalxcs B IPOLEecce U3yUeHUs] XMMUUYECKOM HayKU U €€ BKJIa/la B COBPEMEHHBIM Hay4yHO-
TEXHUUYECKUN IIporpecc; GpopMUPOBaHNE BaXKHEUIIINX JIOTUYECKUX ONEpalil MBIIIICHUS
(ananus, cuHTE3, 0000IIEHUE, KOHKPETU3AIUS, CPABHEHHUE U JIp.) B IPOLIECCE MO3HAHUS CUCTEMBI
BAKHEUILINX MOHITHM, 3aKOHOB ¥ TEOPUM O COCTaBe, CTPOCHHUH, CBOMCTBAX U IPUMEHEHUH
XUMHYECKHX BELIECTB.

Bocnuranue yOexA€HHOCTH B TOM, UTO IPUMEHEHHE MOJYYEHHbBIX 3HAHUNA U YMEHUNIIO XUMUHU
ABJIsIETCA 00BEKTUBHON HEOOXOAMMOCTBIO [l Oe30MacHOi paboThl C BElleCTBaMH U
MaTepuaiaMH B ObITY M Ha TPOU3BOJICTBE.

IIpoekTHpOBaHUe U peau3alMs BHITYCKHUKAMUA OCHOBHOM IIIKOJIBI TMYHON 00pazoBaTeIbHON
TpaeKTOPHUH: BBIOOp poduiist 00ydeHHs B cTapilei MIKoJie WId TPo(hecCHOHATBEHOTO
00pa30BaTENLHOTO YUPEKACHUS.

OsgiaieHHe KJII0YeBbIMU KOMIIETEHIUSIMH: Y4€OHO-TT03HAaBATEIbHBIMU, HHPOPMAI[HOHHBIMH,
LIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKaTUBHBIMHU.

MeTtoauyeckue 0COOEHHOCTH:

1. Cooepscanue Kypca evicmpoeno ¢ coomeemcmeuu ¢ UCHOPUKONOZUYECKUM U
CUCMEMHO-0eAMENbHOCHHBIM NO00X00aMUu HA OCHOge uepapxuu ydeOnvlx npoonem. Bce
IUTAKTUYCCKUEC CIOUHUIBI y‘-Ie6HBIX KHHUT 1JI 8—9 KJaccoB HaYMHAIOTCA C IIOCTAHOBKU
o0Opa3oBaTenbHO# MpobiaemMbl (BOTPOC, 3a/1aHne, IKCIIEPUMEHT), KOTOpasi pelIaeTcsi B Mpolecce
u3ydeHus naparpada Ha OCHOBE JIESTETLHOCTHOTO TIOAXO0/1A.

2. Teopemuueckue nonoxycenus Kypca XUMUU OCHOGHOI WIKOJIbL PACKPHIEAIOMCA HA
OCHOBe WIUPOKO20 UCHONBb306AHUA XUMUYECKO20 IKCnepumenma (1a0OpATOPHBIX ONBITOB H
NpakTUYeCKUX paboT), B TOM 4YHUCIE M TPOBOAMMOTO B JOMAIIHUX YCIOBHSX, a TaKXKe
JEMOHCTPAIIMOHHOTO 3KCIIEPHMEHTA.

3. Pazeumue UHPOPMAUUOHHO-KOMMYHUKAMUBHOU KoMnemenmuocmu
odyuarowuxca: oopaleHne K pa3IudHbIM UCTOYHUKAM XUMUYECKOW HH(OPMAIIHH, TTOAr0TOBKA
UH(POPMAIIMOHHOTO MPOAYKTa M €r0 MPe3eHTAIHsI, YMCHHE BECTH JHCKYCCHIO, OTCTAMBATh CBOIO



TOYKY 3pEHHUSI U KOPPEKTHpPOBaTh MO3MIMIO HAa OCHOBE aHalIM3a apryMEHTOB Y4YaCTHUKOB
JIUCKYCCHH.

4. Memanpeomemmnviii xapaxmep codepycanus yuedHo20 Mamepuana:
peanu3anus CBsI3eH ¢ MpeAMETaMH He TOJIbKO €CTECTBEHHO-HAYYHOIO LMKJIA, HO U C UCTOPUEH,
JIUTEPATYPOil, MUPOBOI Xy/I0KECTBEHHON KYJIbTYpPOil.

5. IlpaKkmuko-opuenmupoeannan 3HAUUMOCHb 0MOOPa YuedH020 cO0ePIHCAnUs, CBI3b
MU3y4aeMOTo MaTepuana ¢ KU3HbIO, (OPMHpPOBAHHWE HSKOJIOTHYECKOH TPAMOTHOCTH IIPU
oOpalmieHUd ¢ XUMHYSCKHMMH BEIIECTBAMHU, MaTepHallaMH M IIPOIECCAMH, OTBEYAIOIIUMHU
TpeOOBaHUSM TMpaBWJI TEXHUKH O€30MacHOCTH TMpu paboTe B XUMHUYECKOM KaOWHETe
(JtaGopaTopuu) U MOBCETHEBHON KU3HH.

CO)Iep)KaTe.]'[LHLIe JIMHUU MpeaMerTa:

® «Bemecmeo» — B3aUMMOCBA3b COCTaBa, CTPOCHMUA, CBOfICTB, MOJIy4YCHHA H
IMPUMEHCHUA BCUICCTB U MAaTCPHUAJIOB;

*  «Xumuueckas peaxkyusa» — 3aKOHOMCPHOCTHU ITPOTCKAHUA
H YIIPABJICHUA MMPOLECCCAMU ITOJYUCHUA U IPECBPpALICHUA BCIICCTB,

*  «Xumuueckuu A3vlK» — ONEPUPOBAHUE CUCTEMOM BaKHEHUIIUX XUMHUYECKUX
MOHATUH, BJIAJACHUE XHUMUYECKOM HOMEHKIATypOl W  CHMBOJIMKOU
(XMMUYEeCKUMH 3HAKaMU, GOpMyJIaMU U YPABHEHUSIMH );

o «Xumus u HCusHbY — CO6JIIOIIGHI/IG ImpaBuJI XHMHYECKOI 0e30I1acHOCTH npu
O6paHICHI/II/I C BCIICCTBaAMH, MaTCpruajlaMu W XHUMHUUYCCKHMU IIPpOLECCaMHU B
MMOBCEIHEBHOM KU3HU U Ha IMPpOU3BOJACTBE.

[TporpammMa opueHTHpOBaHA HA OCBOEHHE 00YYaIOLMMHCI OCHOB HEOPraHUYECKONH XUMUU
U KPaTKOE 3HAKOMCTBO C HEKOTOPBIMH MOHATUSAMHU U 00BEKTAMH OPTaHUIECKON XUMHH.

B conepxarenbHoll nmuHMM «Bewecmgoy PACKPHIBAETCS YYEHHE O CTPOEHUM aToMa U
BEIIIECTBA, COCTABE M KJIACCH(PHUKAIINN XUMHUIECKUX BEIIECTB.

B conepxatenbHoOM IMHUM «Xumuueckas peakyusy pacKpbIBaeTCs YUeHUE O XMMUYECKHX
nporeccax: KiacCH(pUKanus XWMHUYECKHX pEaKkIuid W 3aKOHOMEPHOCTH WX TPOTEKaHUS;
KayeCTBEHHasi U KOJMYECTBEHHAs! CTOPOHBI XMMUYECKHUX MPOLECCOB (PACUEThI M0 XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUYECKUX pEaKIIUii).

B conepxarenbHoil nuHMM «Xumuueckuii A3bik» (HOPMHUPYIOTCS YMEHHUS Y4YaIlMXCS
Ha3bIBaTh BEMIECTBA O (OPMYJIaM M COCTaBIATH (OPMYJBI 1O WX Ha3BaHUSM, 3alMCBHIBATh
YPaBHEHMsI pEaKkUMid M XapaKTepu3oBaTh MX, PacKpblBaTb HH(POPMALHUIO, KOTOPYIO HECET
XMMHYeCKasi CHMBOJIMKA, B TOM 4YHCIiEe BbIpakeHHass B TabmmyHoit ¢opme ([lepmommueckas
cucreMa XxuMmuueckux snnemeHToB /. V. MenneneeBa, Tabnuiia pacTBOPUMOCTH BEILIECTB B BOJIE);
UCTIOJIB30BAaTh CHUCTEMY XUMHUYECKUX TIOHSTHHA JUISi ONHCAHUS XUMHUYECKHX OOBEKTOB
(9JIEMEHTOB, BELIECTB, MATEPHAIOB U IIPOLIECCOB).

B comepxaTenbHON TMHUM «Xumusa u #Cu3Hb» PACKPHIBAIOTCS JIOTHUECKHE CBSA3U MEXKIY
CBOWCTBaMH, IpPHUMEHEHHEM, TOJIYYEHHEM BEIIECTB B JAOOPAaTOPHBIX YCIOBHAX M Ha
IIPOU3BOJICTBE; GOPMUPYETCS KYJIbTypa 0€30MacHOr0 U 3KOJIOTMYECKH IPaMOTHOI0 00pallieHus ¢
XUMHUYECKUMH 00BEKTaAMHU.

B kypce 3HaumTenpHas PpOJb OTBOMUTCS XUMHUYECKOMY SKCIIEPUMEHTY: TPOBEICHUIO
NPaKTUYECKUX paboT M J1abOpaTOPHBIX OMNBITOB, (UKCAIMM U aHAIM3Y MX pe3yJbTaToB,
cOOJIOICHUIO HOPM U ITpaBHII O€30MacHOl padoThl B XUMUYECKOM KaOuHeTe (11abopaTopun).

Peanuzanus nporpammsl Kypca B mpoliecce 00ydeHHs MO3BOJIUT O0YYarOIIUMCS MOHSATh
pOJb W 3HAUYEHUE XUMHU CPEAHM JPYTUX HAyK O TMPHPOJE, T. €. PAaCKPBITh BKJIA] XUMHH B
(opMHpOBaHUE 1IETOCTHON €CTECTBEHHO -HAYYHOUH KapTHHBI MUpA.

[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
IIpenmeTHbIe pe3yJIbTAThI

[lo 3aBepumieHMIO Kypca XHUMHM Ha OJTale OCHOBHOrO oOmiero o0pa3oBaHUs
BBIMTYCKHUKH OCHOBHOM IIKOJIBI TOJKHBI OBIIAJIETh CICAYIONIMMH PE3yIbTaTaMu:

|. JIuunocmmuvie pesynomamor:



1) ocosnanue cBoeit STHMYECKOHW TNPMHAMNEKHOCTH, 3HAHME MCTOPDMH XMMHH M BKJIaja
POCCUICKON XMMUYECKOW HAYKU B MUPOBYIO XHUMHUIO;

2) opmuposanue OTBETCTBEHHOTO OTHOLICHHS K TIO3HAHMIO XHMHH; TOTOBHOCTH M
CHOCOOHOCTH O0y4Yaroluxcs K CaMOpPa3BUTHUIO UM €aMOOOPAa30BaHUI0 Ha OCHOBE H3YYEHHBIX
(aKTOB, 3aKOHOB M TEOPUI XWMHH, OCO3HAHHOTO BBHIOOpPAa M IOCTPOCHHE HHIMBHIYaTbHON
00pa3oBaTeNbHON TPACKTOPHH;

3)  opmuposanue 1eNOCTHON eCTECTBEHHO-HAYYHOM KAPTHHBI MUPA, HEOTHEMJIEMOI 4aCThIO
KOTOPOM ABIIIETCS XUMUYECKasi KapTUHA MUPA,

4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3sBUTHS HAYKH M
0OLIECTBEHHOMN IIPAKTUKH, B TOM YUCIIE U XUMHUYECKUM,;

5) oceoenue coumanbHBIX HOPM, MpaBHJ MOBEAEHHA, posiedl ¥ (QOPM CONHMATBHON KU3HU B
couuyMe, MPHUPOJIE W YACTHOHM KHM3HH Ha OCHOBE IKOJOTHYECKOW KyJIbTYyphl M O€30MaCHOTO
oOpaleHus ¢ BeleCTBAMU U MaTepuajlaMu;

6) @opmuposanue KOMMYHMKATHBHOM KOMIIETEHTHOCTH B OOLIEHMHM CO CBEPCTHHKAMU H
B3pOCIBIMH B Ipolecce  0o0pa3oBaTeibHOH,  OOIIECTBEHHO  TOJE3HOH,  y4deOHO-
MCCJIEIOBATENBCKOM, TBOPUECKOMN U IPYTUX BUJIOB JI€ATEIHHOCTH, CBSI3aHHBIX C XUMUEH.

Il. Memanpeomemnsie pezyromamoi:
1) onpeoenenue ueneit cOOCTBEHHOT0 OOYYEHHS, MOCTaHOBKA M (OPMYyJIUpOBaHUE Ui ceOs
HOBBIX 33/1a4;
2)nianuposanue TyTEH  JTOCTHXKCHUS IKEIAEMOro pe3yibTata OOYYEeHHUS XHMHH Kak
TEOPETUYECKOI0, TaK U SKCIEPUMEHTAIBHOIO XapaKTepa;
3)coomnecenue cBOMX NEHCTBUI C MJIAHUPYEMBIMH PE3yJIbTaTaMH, OCYUjecmeieHue KOHTPOIIS
CBOEH JCATENHHOCTH B MPOLECCE JOCTIKEHUS Pe3yJibTara, ONpeeieHrue CIoCO0OB JCHCTBUM
IIPU BBIMIOJIHEHUH JTA00PATOPHBIX U MPAKTHUUECKUX PabOT B COOTBETCTBUHU C MPABUIIAMU TEXHUKHU
0€30I1aCHOCTH;
4) ompedenenue MCTOYHUKOB XUMHYECKOH WH(MOPMAIIMH, MOIYYCHHE M aHaAmu3 e€, COo3IaHHe
MH(OPMALMOHHOTO IPOAYKTA U €0 MPEe3eHTaLUs;
5) ucnonvzosanue OCHOBHBIX WHTEJUICKTYaJbHBIX ONEpAIlHii: aHATN3a ¥ CHHTE3a, CPAaBHEHHUS H
CUCTeMaTH3alkK, 00001IEeHUSs M KOHKPETU3AllUH, BBISBIIEHUE IPUYNHHO-CIIEICTBEHHBIX CBSA3EH U
nocmpoenue JIOTHIECKOT0 pacCyIeHUs U yMO3aKII0YeHUs (MHIYKTUBHOTO, AETyKTUBHOTO U MO
AQHAJIOTMH) HA MaTepHalie ECTECTBEHHO-HAYYHOI'O COJIEP KAHNUS;
0) ymenue co3aBaTh, IPUMEHATh U IPEOOPA30BHIBATh 3HAKU U CHUMBOJIbI, MOJETIH U CXEMBbI JJIS
pelieHns yueOHBIX U M03HABATENbHBIX 33/1a4;
7) ¢opmuposanue u pazeumue SKOJOTHYECKOTO MBIINUICHHS, yYMEHHE MPUMEHSATh €ro B
MO3HABATEJIIbHON, KOMMYHHMKaTHBHOW, COLMAJbHOM TMpaKTUKE U  MpodeccroHalIbHOI
OpUEHTALINH;
8) cenepuposanue et n onpeeneHue CpeICTB, HEOOXOJUMBIX VIS UX peaH3ainu.
1I1. Ilpeomemmnuwie pezyromamol:
Boinycknuk naywumcesa:
- XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHMS: HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT;
- OMKCHIBATh CBOMCTBA TBEP/BIX, KUAKUX, Ta3000pa3HbIX BEIIECTB, BBIACISSN UX CYIIECTBEHHBIE
MPU3HAKY;
- pacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH (( aTrom», (( MOJEeKyla», «XUMUYECKHM
AJIEMEHT», «IPOCTOe BemecTBO», (( CIOXHOE BemecTBO», (( BAICHTHOCTBY, «XHMHYECKas
peaxus», UCIO0JIb3Ysl 3HAKOBYIO
CHUCTEMY XUMHH;
- PAcCKpbIBaThb CMBICII 3aKOHOB COXPAHEHHMS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOMN TEOPUH;
- pa3In4aTh XUMUYECKUE U (PU3HUECKUE SIBICHHUS;
-Ha3bIBaTh XMMHUECKHUE IIEMEHTHI;
- OTIPENIENATh COCTaB BEIIECTB MO UX (popmynam;
- OIPENENATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COSIMHEHMSIX;
- ONIPEACIIATh TUIl XUMUYECKHUX PEaKIInii;
- Ha3bIBaTh IPU3HAKYU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEaKIINA;



- BBISBJATH TMPU3HAKH, CBUICTEILCTBYIOIIME O TMPOTEKAHMM XUMHUYECKOW pEaKkIuu IpU
BBINTOJTHEHHUH XUMHWYCCKOI'O OIIbITA,

- COCTaBIIAATH (DOPMYIIBI OMHAPHBIX COCTUHEHUI;

- COCTAaBJIATh YPABHCHHUA XUMHUYCCKUX peaKI_[I/If/'I;

- cobmoaaTh npaBuia 0e3onacHoi paboThl IPU MPOBEICHUH OIBITOB;

--II0JIb30BATHCS Ta0OPATOPHBIM 000PYIOBAaHUEM H TTOCYAOMH;

-BBIYHCIIATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl

BEILIECTB;

- BBIYHCIISITH MAaCCOBYIO JIOJIH0 XUMHUUYECKOTO 3JIEMEHTA 110 POpMYJie COSANHEHHUS,;

- BBIUMCISITh KOJHYECTBO, OOBEM WIIM MacCy BEIIeCTBA IO KOJIUYECTBY, 00BEMy, Macce
peareHToB WU MPOAYKTOB PEaKIIHH;

- XapakTepHu30BaTh (U3NYCCKUE W XUMHYECKHE CBOWCTBA IMPOCTHIX BEIISCTB: KHUCIOPOAA H
BOJIOPO/IA;

- TIOJIy4aTh, COOMPATH KUCIOPO.I U BOJIOPOT;

- pacro3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: KHUCIOPO/, BOJAOPO/I;

- pacKpbIBaTh CMBICI 3aKOHAABOTapo;

- PacKpbIBaTh CMBICH MOHATUHN «TEIIOBOM 3(PPEKT peakinmny», «MOJISIPHBINA 00BEM;

- XapakTepu30BaTh (QU3MYECKHUE U XUMHUYCCKUE CBOMCTBABOJIBI, "' PAaCKPHIBATh CMBICT MOHSITHS
«pacTBOp»;

-BBIUUCIISITh MAaCCOBYIO JIOJIIO paCTBOPEHHOTO BEIIECTBA B PACTBOPE;

-IIPUTOTOBJIATH PACTBOPBI C OMPEIEIEHHON MacCOBOH J10JIel paCTBOPEHHOI'O BEIIECTBA,

- Ha3bIBATb COCAUMHCHHA H3YYCHHBLIX KJIACCOB HCOPraHMYCCKUX BCHICCTB, " XapaKTCPU30BaTh
buznyecKkue U XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB: OKCHJIOB,
KHCJIOT, OCHOBAaHUM, COJICH;

- OIPEIENATh IPUHA/IICKHOCTD BEIIECTB K OMPE/IEICHHOMY KJIacCy COeTUHEHU;

- COCTAaBJIATH q)OpMy.HI)I HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ HN3YUCHHLIX KJIACCO B, IIPpOBOAUTH
OTIBITHI, TOJATBEPHKJIAIONINE XUMUYECKHE CBOMCTBA M3yYEHHBIX KJIACCOB HEOPTaHHMYECKHUX
BEIIECTB;

- pacrmo3HaBaTh OMNBITHBIM ITYTEM PACTBOPHI KUCIOT M IIEJIOYeH MO M3MEHEHUI0 OKPacKu
WHIAKATOPA;

- XapaKTepU30BaTh B3aUMOCBSI3b MEXIY KJIacCaMH HEOPTraHMYECKUX COCTUHEHHIA;

- packpsiBaTh cMbici [leprnonnueckoro 3akonall. 1. Menaeneena;

- OOBSCHATH (PU3UYECKHI CMBICT aTOMHOTO (TOPSIIKOBOTO) HOMEpPAa XHMHUYECKOTO DIIEMEHTa,
HOMEPOB I'PYIIIBI U IEpHOJa B iepuoanueckon cucreMe 1.1, Menneneesa;

- 0OBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUsS CTPOCHHSI aTOMOB, CBOWMCTB AJIEMEHTOB B Ipejaenax
MaJIbIX MIEPHUOAO0B U I'NTAaBHBLIX MOATPYIIII;

- XapaKTepru30BaTh XMMHUYECKHE IEMEHTHI (OT BOJOPO/A IO KAJIbIIK) HA OCHOBE MX MOJIOKCHUS
B repuoanueckoi cucreme 1. M. MeneneeBa u 0COOEHHOCTEH CTPOCHHS UX aTOMOB;

- COCTaBJISITh CXEMbI CTPOEHHUSI aTOMOB NEPBBIX 20 3JE€MEHTOB MEePUOANYECKO cuctemsbl A. U.
Menneneena;

- PacKpbhIBaTh CMBICT MOHSATUH «XUMHUYECKast CBSI3bY, (( 3JEKTPOOTPUIIATEILHOCTDY;

- XapaKTEpHu30BaTb 3aBUCUMOCTH (I)I/ISI/I‘—IGCKI/IX CBOMCTB BCIIIECCTB OT THIIA KpHCTaHHquCKOﬁ
peIETKY;

-ONpeaCIATE BUJ XUMHUYECKOU CBSI3U B HCOPTraHNYCCKUX COCIUHCHUAX

- M300pakaTh CXEMbI CTPOEHHUS MOJEKYJI BEIIECTB, OOpa30BaHHBIX pPAa3HBIMU BUIAMH
XUMHYECKHUX CBI3EH;

- PacKpBIBaTh CMBICI MOHITHH «HMOH» «KATHOH», «AaHUOHY, <«AJICKTPOIHUTHI», «HEIIEKTPOIUTHI,
«OIIEKTPOTUTHYECKAST TUCCOIUAIIUSY, KOKUCITUTENDY, «CTETIEHh OKUCIIEHUS,«BOCCTAHOBHUTEIIb),
«OKHCIICHHEY, KBOCCTAHOBIICHUEY;

- OIPENENATh CTENIEHb OKUCIICHUS aTOMa 3JIEMEHTa B COEIMHEHUU;

- PaCKpbIBaTh CMBICII TEOPUH JIEKTPOIUTUYECKOU TUCCOLUALINN;

- COCTaBJISITh YPABHEHUS SJIEKTPOIUTUUECKON JUCCOIMALIMM KUCIIOT, IIEI0UYEH, COJIEH;

- OOBSICHATH CYIIHOCTh Mpolecca 3JEKTPOJUTHUYECKON IUCCOLMAIMU M PEAKIHi HOHHOTO
oOMeHa;

- COCTaBIIATh MOJIHBIE U COKpaLIEHHbIE HOHHBIE YPaBHEHUS peakuii oOMeHa;

- OIPEIENATh BO3MOXHOCTh IPOTEKAHUS peaKIHii HOHHOTO 00MEHa;
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- IPOBOJIUTH PEAKIMH, TOATBEP)KJAIOIINE KaUECTBEHHbIM COCTAaB Pa3IMYHBIX BEILECTB;

- OIPENENATh OKUCIUTEIb U BOCCTAHOBUTEID;

- COCTaBJIATh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM;

- Ha3bIBaTh (PAKTOPHI, BIUAIOUINE HA CKOPOCTh XMMUYECKOH peaKIni;

- KJITaccu(UUIUPOBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IIPU3HAKaAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEXAY COCTaBOM, CTPOCHHUEM U CBOMCTBAMU HEMETAILJIOB;

- IPOBOJAUTH OIBITHI IO TOJYYEHUIO, COOMPAHMIO M H3YYEHHUI0 XHMHUYECKHX CBOWCTB
ra3000pa3HbIX BEIECTB: YIIIEKUCIIOrO ra3a, aMMHaKa;

- pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIJICKUCIIBIA I'a3 U aMMHAK;
-XapaKTEpU30BaTh B3aUMOCBS3b MEK/y COCTABOM, CTPOEHHEM U CBOMCTBAMH METAJJIOB;

- Ha3bIBaTb OPraHMYECKHE BEIeCTBa MO UX (opMyse: METaH, 3TaH, 3TUIEH, METAHOJI, ITAHOII,
[IIMLEPUH, YKCYCHAs KHUCIIOTAa, aMUHOYKCYCHas KHCJIOTAa, CTE€ApUHOBAs KHUCIIOTA, OJIEMHOBas
KHCIIO0Ta, TII0K034;

- OLICHUBATh BJIMSIHUE XUMUUYECKOTO 3arpsI3HEHMSI OKPYXKAIOLIEH Cpe/ibl Ha OpraHU3M 4eJI0BEKa;

- IPaMOTHO 00palIaThecs ¢ BEIECTBAMU B IIOBCEAHEBHOM KHU3HM;

- OINpEAEATh BO3MOXKHOCTb IIPOTEKAHUsl PEAKLMA HEKOTOPBIX IMPEICTAaBUTENECH OPraHMYECKUX
BEILIECTB C KMCIOPOAOM, BOAOPOAOM, METAJUIaMU, OCHOBAaHUSIMH, T'aJIOT€HAMU.

Boinycknuk nonyuum 603mMo0icHOCHb HAYUUMbCA:
-BBIIBUI'aTb U NPOBCPATH SKCICPHUMCHTAJIBHO T'MIIOTE3bI O XUMHUYCCKUX CBOIICTBax BCUICCTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYINAaTh B XUMUYECKHE PEaKIIMHU, O XapaKTepe
Y TIPOJIYKTaX Pa3IMYHbIX XUMAYECKUX PEaKIuid,’
- XapaKTepu30BaTh BEILIECTBA IO COCTaBY, CTPOSHUIO M CBOMCTBAM, YCTaHABIMUBAT b IPUUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCT UKaMU BGHICCTBa,'
- COCTaBIISITh MOJICKYJISIPHbIE W TIOJHBIE HOHHBIE YpaBHEHHsI MO cokpalu€HHbUIl HOHHBIM
YpaBHEHUSAM;
- IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISITH OKUCIUTENbHBIE WM BOCCTAHOBUTEIBHBIC
CBOMCTBA C YUETOM CTEIMEHEW OKHUCIIEHHUS PJIEMEHTOB, BXO/ISAIIUX B €r0 COCTaB,'
- COCTaBJISITh YPAaBHEHUS PEAKUUN, COOTBETCTBYIOLIMX IOCIEI0BATEILHOCTH IpPEBpALICHUI
HCOPTaHNYCCKUX BCIICCTB pa3JINIHBIX KJ'IaCCOB,'
- BBIJIBUTaTh U MIPOBEPSTH SKCIIEPUMEHTAIBHO TUIIOTE3bI O PE3YNIbTaTaX BO3ACHCTBUS Pa3IUYHBIX
(haKkTOpOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOM peakIiuu,'
- HCIONB30BaTh MPUOOPETEHHBIE 3HAHHUS s DKOJOTMYECKM TPaMOTHOTO TIOBEACHUS B
OKpY>Karolei cpeze,’
- HCTOJb30BaTh MPHOOPETEHHBIC KITIOYEBBIE KOMIIETEHIIMM TPHU BBINOJIHEHUU TPOEKTOB
y4eOHO-UCCIIEIOBATENbCKUX  3a7ad 10 HM3YYEHHIO CBOWCTB, CIOCOOOB TIOJYYCHHS U
pacno3HaBaHMs BEUIECTB,'
- 00BbEKTUBHO OLIEHHUBATh HH(OPMALIMIO O BEIIECTBAX U XMMHUYECKUX MpoIieccax,’
- KPUTHUYECKH OTHOCHUTHCS K TICEBIAOHAy4YHOU WH(MOpManuu, HeTJ0OpPOCOBECTHOW peKiaMe B
CpeJCTBaX MaccoBOM HHpopManuy;
- OCO3HaBaTh 3HAYEHUE TEOPETHUECKUX 3HAHUM MO XUMHH JUIsl TPAKTUYECKON JeATEeIbHOCTH
JenoBeKa,'
- CO3/1aBaTh MOJICIM U CXEMbl JJISl pelleHHs Y4eOHBIX M TMO3HABATENbHBIX 3ajad, MOHUMATh
HEO0OXOAMMOCTh COOJIOIEHUS MPEANUCAHUHN, TTPEITIaraéMbIX B HHCTPYKIHSIX 110 UCTIOIH30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOW XHUMHH U JP.
Conep:kanue y4e0OHOro npeamera
9 knace
IToBTOpEeHue 1 00001IeHNE CBeleHUId IO Kypcy 8 Kiacca

bunapusie  coemmHenus. Okcuasl  colieoOpasymoliMe W HECoJieoOpasyromiue.
['uapoxcunpl: ocHOBaHMs, aMm(oTepHble, Kucinotel. Cpeaaue, kucibie, ocHoBHbIe COJIN.

O06o0m1ieHne CBEACHNUN 0 XMMUYECKUX peakuusx. Kiaccupukanys XuMHUECKUX peaKIuii
[0 PA3UYHBIM OCHOBAHHUSAM: COCTaBY M UYMCIY pearupyrommx u o0pa3yloIIUXCs BEIIEeCTB,
TerioBoMy 3¢GdeKTy, HanpaBleHUIO, HW3MEHEHUIO CTENEeHEeW OKUCICHHS D3JIEMEHTOB,
00pa3yromux pearupyrollre BemecTBa, Gpase, UCIONb30BAaHHIO KAaTAIN3aTopa.
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[ToHsiTHE O CKOpOCTM XMMHYECKOW peakuuu. PakTopbl, BIMUSIONIME Ha CKOPOCTH
XUMUYECKUX PEaKUUi: MPUPOJa pPEearupyrollnx BELIECTB, UX KOHIICHTpAalMs, TEeMIlepaTypa,
IUIOIIA/1b COMPUKOCHOBEHHUSI, HATMYue KaTanu3zaropa. Karanus.

JleMoHCTpaL U
e (O3HaKOMJICHHE C KOJUICKIIMSIMA METAJJIOB M HEMETAJIJIOB.
e (O3HaKOMJICHHE C KOJUICKIIUSAMU OKCUAOB, KUCIIOT U COJEH.
¢ 3aBUCHUMOCTH CKOPOCTH XUMHYECKON PEAKIMH OT MPUPObl PEarUPYIOIINX BEIIECTB.
e 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOW pEakuud OT KOHUEHTPALUU pearupyrommx

BELIECTB.

e 3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOH peakiuy OT IUIOWAAH COMPUKOCHOBEHHUS
pearupyomux BemecTB («KUISIIIUN CI0» ).
¢ 3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKIIMM OT TEMIIEPATypbl pEarupyrOLINX BELIECTB.

JlaGopaTopHbie ONBITHI
1. B3aumopeiicTBue aMMHaKa u XJIOPOBOOPO/Ia.
2. Peakuus HeUTpanu3aiuu.
3. HaGmroienue TermoBoro 3G Qexra peakuuyu HeuTpaan3alyH.
4. BzanmojielicTBrE CepHO KHCIIOTHI ¢ okcuioM meau (II).
5. PaznoxeHue nepokcuaa BOAOPO/Ia C MOMOIIBIO KaTajaa3bl KapToQes
6. 3aBUCHMOCTb CKOPOCTM XHMHUYECKOM DPEAKLUH OT INPHUPOABI PEarupyrollUX BELIECTB Ha
nprMepe B3aMMOJCHCTBHUS PAaCTBOPOB THOCYiIb(aTraHaTpust M Xjopuna Oapusi, THOCynb(dara
HATPHUS U COJITHOM KHUCIIOTHI.
7. 3aBUCUMOCTb CKOPOCTM XHMHYECKOM peakUMu OT MNPUPOAbl METaVIOB IpPH HUX
B3aMMOJEHCTBUH C COJITHOM KMCIIOTOM.
8. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIUHN OT IPUPOJIbI KUCIIOT NPU B3aUMOJAECUCTBUHU UX C
KEIE30M.
9. 3aBHCUMOCTbH CKOPOCTH XMMHUECKON PEAKIIMH OT TEMIIEPATypBhI.
10. 3aBHCUMOCTB CKOPOCTH XMMHUYECKOM peaKUU OT KOHIIEHTPALUH.
11. 3aBUCHMMOCTHP CKOPOCTM XUMHYECKOM peakuuud OT IUIOMIAJd  CONPUKOCHOBEHUS
pearupyromux BeLeCTB.
12. 3aBUCUMOCTBH CKOPOCTH XUMHUYECKON PEaKIIMU OT KaTaanu3aropa.
XHMHYeCKHe PeaKIH B PACTBOPAX 3J1eKTPOJIMTOB

[TonsiTe 00 SJEKTPOIUTUYECKON AMCCOLUAIMM. OJIEKTPOIMTHI W HEIIEKTPOJIUTHI.
MexaHn3M OuccoManvu  JIEKTPOJIUTOB €  pa3iIUM4HBIM  XapakTepoMm CBs3H. (CrTeneHb
AIIEKTPOJIUTUYECKON Aucconuaniy. CHUIIbHBIE U Cl1a0ble AJIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHHUsSI TEOPUM 3JIEKTPOIUTHUYECKOM mucconuanuu. Kiaccudukarms
MOHOB M MX cBOMCTBa. KHCIIOTHI, OCHOBaHHUS U COJIM Kak 3JeKTpoiuThl. WX knaccuduxanus u
JUCCOLUALUS.

OO0mue XMMHYECKHME CBOMCTBA  KHCIOT: H3MEHEHHME OKpackd HMHAUKATOPOB,
B3aMMOJEICTBUE € MeETalllaMM, OKCHJaMHM M THAPOKCHUAAMHU METAIJIOB U  COJISIMHU.
MonekynspHble 1 HOHHBIE (ITOJIHBIE U COKPALIEHHBIE) YPaBHEHUS peaKLUi.

XHUMHUYECKUN CMBICI COKPAIEHHBIX YPaBHEHHUH. YCIOBUS IIPOTEKAHUS PpEAKLIUN MEXAY
ANEKTPOJIUTAMHU 10 KOHIA. Psi1 aKTHBHOCTH METAILIOB.

OOme XMMUYECKHe CBOMCTBA INENOYEH: B3aUMOJCHCTBHE C KHUCIOTaMH, OKCHAaMHU
HeMeTaJioB, cojsMu. OOmmMe XUMHYECKHe CBOWCTBA HEPACTBOPUMBIX  OCHOBAaHUM:
B3aUMOJICUCTBUE C KUCIOTAMHU, PA3JIOKEHUE IIPU HATPEBAHUU.

OO0mme XWMHUYECKHE CBOWCTBA CpPEIHUX COJICH: B3aWMOJCHCTBHE C KHUCIOTaMH,
1ieJI09aMHy, COJISIMU U MeTaJulaMu. B3auMOIeNCTBUE KUCTBIX COJIEH CO IIEII0OYaMH.

IM'aaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJIEH ¢ BOAOW. [ MAposm3 COMu CHUIBHOTO
OCHOBaHHUSA U c11abo0il KUCIOTHL. ['uapoan3 conu cnaboro OCHOBaHUS U CUIIbHOM KucioThL. [Ikana
pH.

CBolicTBa KUCJIOT, OCHOBaHHWM, OKCUAOB U COJIEM B CBETE€ TEOPUM DJIEKTPOIUTHUECKOMN
JUCCOLMALMU ¥ OKACIUTEIBHO ~-BOCCTAHOBUTENBHBIX PEAKIIUN.

JleMoHCTpanMu.
e lcnbITaHue BEIIECTB U MX PACTBOPOB HA DJIEKTPONPOBOJIHOCTD.



e 3aBUCHUMOCTbH JJIEKTPONPOBOJHOCTH YKCYCHOM KHMCJIOTBI OT KOHIIEHTpanuu. " J[BukeHue

OKpAIIEHHbIX HOHOB B 3JIEKTPUYECKOM I10JIE.

e Ormpenenenue xapakTepa Cpelibl B paCTBOpax CoOJEH.
JlabopaTopHble ONBITHI.
13. Jlucconmanus ciiadbIX 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KHUCIIOTHI.
14. '3meHeHue OKpacKy HHIUKATOPOB B KUCIOTHOM cpejie.
15.Peakuus HeWTpanu3auuy pacTBOPa WIENOYHU PA3IMYHBIMU KHCIIOTAMHU.
16. ITonyuenue runpoxcuaameau(Il) u ero B3aumoielicTBUE ¢ pa3TUuYHBIMU KUCIOTAMH.
17. BzaumoeiicTBHE CHIIBHBIX KUCTOT ¢ okcuaoM mcau(1l).
18-20. B3anmopeiicTBie KUCIOT ¢ METaJIaMHU.
21. KauecTtBeHHas peakiys Ha KapOOHAT-HOH.
22. IlonyyeHue cTyiHI KPEMHUEBOI KUCIIOTHI.
23. KayecTBeHHas peakius Ha XJIOPH/- WIH CyIb(haT-MOHbI
24. I3MeHeHue OKpacKyu MHIUKATOPOB B IIEJIOYHON CpeEJie.
25. BzauMopeiicTBrE 1IEI0YEH C YIIIEKUCIIBIM Fa30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHUS.
27. llonyuyenue ruapokcuaa mcau(ll) u ero paznoxenue.
28. BzaumopeiicTBue kKapOOHATOB C KUCIOTAMU.
29. Ilonyuyenue ruapokcuma xxemneza(Ill).
30. B3anmopeiicTue xene3a ¢ pactBopom cyibdara mean(ll)
IpakTnyeckne padoThl
1. CBoiicTBa KHCJIOT, OCHOBAaHHM, OKCHIOB MU COJIEM B CBETE TEOPUU DJICKTPOJIUTUUYECKON
JUCCOLMALMU U OKUCIUTENIBHO -BOCCTAHOBUTEIBHBIX PEAKLIUMA
HeMeTasibl M MX coeTUHEHUS

CrpoeHue aToMOB HEMETANIOB M UX mnoyiokeHue B Ilepmommueckoin cucreme. Psn
ANEKTPOOTPHUIATEIbHOCTA. KpHucTaimnyeckue pemeéTkd HEMETAZIOB — IMPOCTHIX BEIIECTB.
Annotponus u e€ npuuuHbl. PU3NYecKue CBOMCTBa HeMeTaoB. O01IMe XMMHYECKHe CBOMHCTBA
HEMETAJIJIOB:

OKUCIIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l'anorensl, cTpoeHHE HX aTOMOB M MOJIEKyJl. DU3HMYECKHE W XHUMHUYECKHE CBOMCTBA
rajioreHoB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB raJIOT€HOB B 3aBUCHUMOCTH OT MX IMOJIOKEHUS
B [lepuoanueckoii cucreme. HaxoxxaeHue rajioreHoB B MPUPOJIE U UX TOJMydeHHE. 3HAUCHUE U
MPUMEHEHUE TaJIOT€HOB.

["ajioreHOBOIOPOZIBI M COOTBETCTBYIOIIME WM KHUCIOTHI: TIJIAaBUKOBAas, COJISTHAs,
OpomoBoJOpoiHasi, noAoBoAOpoaHas. ['amoreHuapl. KauecTBeHHBIE peaklMd Ha TaJOTeHU-
noHbl. [I[puMeHeHne coeIMHEHNH TaJloreHOB U X OMOJIOTUYECKask POJlb.

OO6mas xapakrepuctuka sneMeHTOB VIA-rpynmel. Cepa B mpupoie U e€ MOIydeHHeE.
AmnoTponHele MoaudUKalMM cepbl W UX CBOHCTBAa. XMMHYECKHE CBOMCTBAa cepbl U €€
MIPUMEHEHUE.

CepoBoAOpO: CTPOCHHE MOJEKYJNBI, (PU3MUECKHE W XUMHUYECKHE CB HCTBA, MOJYYCHHE H
3Hauenue. CepoBopopoanas kuciota. Cynbpuabl 1 ux 3HaueHue. JIoMIUHODOPEIL.

Oxkcupa cepoi(1V), cepancrtas kuciora, cynbputel. KauecTBeHHas peakiiys Ha CyJlIbQUT-HOH.

Oxkcup cepoi( VI), cepras kucnota, cynbdarsl. Kpucramnoruaparsl. KadecTBeHHas peakiust
Ha Cylb(aT-uoH.

CepHast KHCIIOTa - CHJIBHBINA 37eKTpoiuT. CBOICTBa pa30aBIEHHON CEPHON KHCIOTHI, Kak
TUMMYHON KHUCJIOTHI: B3aMMOJICHCTBHE C META/NIaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHIAMH,
OCHOBaHUSMHU M aM(OTEPHBIMH THAPOKCUAAMHU, colsiMu. KauecTBeHHas peakius Ha cynbdar-
WOH.

OOmast xapakTepuCTHUKa 3JE€MEHTOB VA-Tpymmbl. A30T, CTPOCHHE aroMa U MOJEKYJIBL.
®u3nyeckue M XUMHUYECKHME CBOWCTBA W IPUMEHEHUE a3oTa. A30T B MNPUPOAE MU €ro
Ouonornyeckas poib.

AMMMaK, CTpOCHHE MOJICKYJbI U (PU3MYecKne CBOMCTBA. AMMMaudHas BOJA,, HAIIATHIPHBIN
CIUPT, TUAPAT aMMHUakKa. JJOHOPHO -aKIENTOPHBIM MEXaHW3M OOpa30BaHHS KaTHOHA aMMOHUSI.
BoccranoBurenbHble cBOiCTBa amMmuaka. ColM aMMOHMS M MX NpuMeHeHue. KauecTBeHHas
peakius Ha KaTUOH aMMOHHS.



Okcuapl a30Ta: HeconeoOpa3yrouue U KUCIOTHRIE. A30THUCTast KACI0Ta U HUTPUTHI. A30THAs
KHCJIOTA, €€ IoIy4yeHue U cBorcTBa. Hurparsl.

®dochop, crpoenue aroma u amwtorpornus. Dochuner. Dochun. Oxcun dochopa(V) u
oprodochopras kucnora. Pocharer. DocopHbie ynodpeHus. HCEKTHITHIBL.

OO0wrast xapakreprcTuka 31eMeHToB [V A-rpynmnbl: 0coOO€HHOCTH CTPOEHHs aTOMOB, IIPOCTBIX
BELIECTB U COEIUHEHUI B 3aBUCUMOCTH OT IOJIOKEHUS 3JeMeHTOB B Ilepuoanueckoii cucreme.
VYraepon. AmioTporHele MoAudUKauuu: anma3z, rpadut. AMOpHBIA YIriIepox M €ro copra:
Caka, AaKTUBHUPOBAHHBIM  yromb. AxacopOumsa. XUMHUECKME  CBOWCTBAa  yriepoja.
Kokcoxumuueckoe Ipou3BOJCTBO U ero npoaykuus. Kapoumsl.

Oxkcup yriepoaa(Il): ctpoenue Monekyibl, moiaydeHue u ero cBoiicrBa. Okeup yraepona(1V):
CTPOEHHUE MOJIEKYJIbI, [I0JIy4€HHE U €r0 CBOWCTBA. YTojbHas kuciaoTa. Coiau yroJbHOW KUCIOTHI:
KapOOHATHI U TUAPOKApOOHATHI. TeXHUYECKask U MUIIEBAs COJa.

Heopranuueckue M OpraHMYecKUe BELIECTBA. YTIJIEBOJOPOJbl. XHMHYEC KO € CTPOECHHE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COEAUHEHHUS AaTOMOB B MOJIEKYJIE 10 BaJIEHTHOCTH.

MertaH, 3TaH, Kak IpelesibHbIE YIJIEBOAOPOAbl. DTUIEH U aleTWIEH, KaK HeIpelesibHbIe
(HeHachllLleHHBIE) yraeBoaopoabl. ['openue yrieBomoponoB. KadecTBeHHblE peakIuu Ha
HernpeieIbHbIE COCTUHEHNUS.

OTUJIOBBIA  CHOUPT, €ro IOJyuyeHue, MpUMEHEHHE U (U3NOJIIOTMYECKOE JIEHCTBUE.
TpéxaromHblil cnupT ravuepuH. KauecTBeHHas peakilids Ha MHOTOATOMHBIE CIIMPTHI. YKCYCHAs -
IIPEJICTaBUTEIb KJlacca KapOOHOBBIX KHCIIOT.

Kpemnuuii, crpoenne ero atoma u coiicrBa. Kpemuuii B npupoge. Cuauuuasl U CUJIaH.
Oxcupn kpemuusi(1V). Kpemuuesas kuciaora u e€ couu.

[TpousBonacTBO cTekia M LeMeHTa. [IpoAayKuus CUIMKATHON NPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, papdop, dhasHac. OnTuaeckoe BOIOKHO.

Hemeramnel B mpupospe. PpakiyoHHas NEperoHka >KHUIKOTO BO3AyXa Kak CIoco0
NOJYy4YeHUs1 KHUCIopoja, as3ora, aproHa. I[lomydyenume ¢ocdopa, kpemHus, XJjiopa, HOJA.
DIEKTPOIN3 PACTBOPOB.

[lonydyeHne cepHOW KHUCIOTHI: CBIPbE, XMMM3M, TEXHOJIOIMYECKas CXeMa, METOJ
KHUIAIIETO CJ0s, IPUHIMIIBI TeTJI000MeHa, MPOTUBOTOKA U LUpKyasauu. Oneym. IIpousBoacTso
aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOIMYECKask CXEMa.

JleMoHCTpanuu

e Komnekuns HeMeTaloB.

e Mojenu KpUCTAIIINYECKUX PEIIETOK HEMETAJNIOB: aTOMHBIE U
MOJIEKYJISIPHBIE.

e (O30HATOpP U NPUHIMIIBI €70 PaOOTHI

e TopeHMe HEMETANJIOB - MPOCTHIX BELIECTB: cephl, (hochopa, IpeBecHOro
YISl
OO0pa31bl rajJoreHoB - IPOCTHIX BEIIECTB.
B3aumoneiicTBue rajgoreHoB ¢ MeTalJIaMH.
BriTecHenue xsiopa OpoMOM WK HOJia U3 PACTBOPOB UX COJIEH
Konnekuus mpupoaHbIX COEIUHEHUH XI0pa.
B3aumonelicTBue ceprl ¢ MeTaJlJIaMHu.
I'openue cepsl B KUCIOPOJE
Komnexuust cyabGUaHbIX pyI.
KauectBennast peakuus Ha CylIbQUA-UOH
OO6eciBeunBaHNEe OKPAILIEHHBIX TKAHEH U IBETOB CEPHUCTBIM I'a30M.
B3anMopeiicTBue KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEMIBIO.
OO0yrirBaHNue OpraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KUCIOTON
Huarpamma (( CoctaB Bo3mgyxan.
BuneodparmenTs! u cnaiasl «Ituasu 6a3apb».
[Tony4yenue, cobupaHue 1 pacro3HaBaHHE aMMHAaKa.
Paznoxxenne 6uxpomatr aMMOHHUSL.
B3anmopnencTere KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
- I'openue uépHoro nopoxa.

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
e PasnokeHue HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrojbKa B HEM



- OOpa31pl MPUPOIHBIX coearnHeHUH docdopa.
I'openue dhochopana Bo3ayxe U B KUCIOPOJIE.
[Tomyuenue 6enoro ¢hochopa 1 UCTIBITAHUE €TO CBOMCTB
Komnexnust «O0pa3ibl IPUPOIHBIX COSTUHEHHUN YTIIEPOaar
e Jloptper H. 1. 3enunckoro. [lornomenne akTHUBUPOBaHHBIM YTIEM
pPacTBOPEHHBIX BEILIECTB WM Ia30B.
e VYCTpOMCTBO MPOTUBOras3a.
e Mogenu MOJIEKYJI METaHa, 3TaHa, ITUJICHA U alleTUJICHA.
e BsauMmogeiicTBue dTHIICHA ¢ OPOMHOMW BOJIOM M paCTBOPOM IEpMaHraHaTa
KaJIns.
e (OOmume XMMHYECKUE CBOMCTBA KHUCIIOT HA MPUMEPE YKCYCHOM KucioThl. " KauecTBeHHas
peaxius Ha MHOTOATOMHBIE CIIUPTHI.
Komnekuust «O0pa3ibl NPUPOAHBIX COSAUHEHUN KPEMHHUSI».
Konnekuus crekia, KepaMUKH, IEMEHTA U U3JI€JIUH U3 HUX.
Konnekuust npoayKIuu CUIMKaTHON TPOMBIIIJIEHHOCTH.
BuneodparmenTsl u crnaiiasl «IIpou3BOICTBO CTEKIIA U IIEMEHTA) .
Komneknusa «[IpupoaHsie COETMHEHNS HEMETAIIIIOBY .
Buneopparmentst u cnaigsl  «PpaknmMOHHAS TEPEroHKa IKHIKOTO BO3IyXa»
Buneopparmentst u cnaiiasl  «llomydyeHue Boaopona, KHUCIOpoAa U TaJlOT€HOB
ANEKTPOIIUTUYECKUM CIIOCOOOM.
Mopenu anmnapaToB Jyisi IPOU3BOICTBA CEPHOM KUCIIOTHI.
Mopenb KUISIIEro Closl.
Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.
BuneodparmenTsr u ciaiasl «IIpon3BoACTBO cepHOM KUCIOTHI». " BumeodparMeHTs 1
cnaiinbl «IIpon3BoACTBO aMMHAKay.
o Komnekuus «CoIpb€ 7151 TOTYUYEHUS] CEPHOU KUCIOTHI».
JlabopaTropHblie ONBITHI
3 1. PacriozHaBaHue rajJoreHu1-nOHOB.
32. KauecTBeHHbIE peakluu Ha CyJIb(aT-HOHBI.
33. KauecTBeHHast peakiusi Ha KATHOH aMMOHHUS.
34. XuMnueckre CBOMCTBA a30THOM KHCIIOTHI, KaK AJIEKTPOJINTA.
35. KauectBeHHbIe peakiiuu Ha ¢ochar-1oH.
36. Ilony4yeHnue u cBOMCTBA YyroNbHON KHUCIOTHI.
37. KauecTBeHHast peakiiysi Ha KapOOHAT-HOH.
38. IIpomyckaHue yrieKUclIoro ra3a yepe3 pacTBOp CHJIMKAaTa HaTpuUs.
IIpakTnyeckune padoTnl
2. VI3yueHne CBOMCTB COJSTHON KHCIIOTBHI.
3. I3y4eHne CBOMCTB CEpHON KHCIIOTHI.
4. ITomydyeHne aMMHaKa M U3y4eHHUE €r0 CBOMCTB.
5. IlomyueHue yriieKuciaoro raza U M3y4eHue ero CBONCTB.
Metanibl M X COeIMHEHHS
[lonoxxenne wmeramnoB B Ilepuoanueckodl cucTeMe XHMHUYECKHMX JJIEMEHTOB 1. U.
MenneneeBa, cTpoeHHE MX aTOMOB M KpUCTaIoB. MeTalnueckasl CBA3b M MeTajlIndecKas
KpUCTaJIIM4eckasi pemérka. Pu3nueckne cBONWCTBA METAJUIOB: 3JIEKTPO- U TEIUIONPOBOIHOCTD,
OTpakarolas CocOOHOCTh, TNIACTUYHOCTh. CIJIaBbl UEPHBIE U LIBETHBIE.
Meramibsl Kak BOCCTAHOBUTENH. JIEKTPOXUMHUYECKUW Pl HanpsbkeHuil. B3aumoneiicTBue
METAJIJIOB C HEMeTallJIaMH, OKCUJIaMH, KUCIIOTAMHU, COJISIMU. AJTFOMUHOTEPMHUSL.
CrtpoeHne aTOMOB U MPOCTHIX BELIECTB LIEIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NIECKUX
U XMMHYECKUX CBOWCTB WICJIOYHBIX METAUIOB OT 3apsAloB sAep UX aroMoB. OKCUIBl U
TUAPOKCUABI LIEJIOYHBIX METAJUIOB, UX IOJIyYE€HUE, CBOMCTBA, MpUMeHeHUe. BaxHeimue conu
IIEJIOYHBIX METAJIOB, UX 3HAYEHHUE B KUBOM U HEXXMBOM MPUPOJIE U B )KU3HHU YEIIOBEKA.
CrpoeHne aToMOB M NPOCTHIX BELIECTB LIEIIOYHO3EMEIbHBIX METAUIOB. 3aBUCHUMOCTD
bu3nyecKuX M XMMHYECKHUX CBOMCTB IIEJIOYHO3EMENbHBIX METauI0 B OT 3apsAlOoB SAep HUX
aToMOB. OKCHIBl M THIAPOKCHUIBI LIETOYHO3EMEIBHBIX METAJJIOB, X IOJIy4€HHE, CBOMICTBA U

"



npuMeHeHne. BaxuHeinmue conu miE€noyHo - 3eMENbHBIX METAIOB, UX 3HAYEHHE B IMPUPOJAE U
XKHU3HH yenoBeka. KapOoHaTel U ruipokapOOHAThI KaJIbIIHsL.

Kéctkocth BOABI: BpeMeHHass W mocTosiHHasg. CrocoObl yCTpaHEHUsS BPEMEHHOM
#€ctrocT. CrIocoObI yeTpaHeHHS TOCTOSTHHON KECTKOCTH. MoHNTBI. COCIMHEHHMSI AIFOMUHHUS B
npupoje. XUMHUYECKUe cBOMCTBA amoMUHUA. OCOOCHHOCTH OKCHJIA U TUIPOKCHUJA ATIOMUHUS
KaK aM(QOTEpHBIX COeTMHECHN. BakHEWIITNEe CONMM aTrOMUHUS (XJIOPH, CYIb(aT).

OcobeHHOCTH CTpOCHHS aToMa Jkene3a. JKenezo B npupone. BakHeimue pyabl jxenesa.
Oxkcuabl u ruapokcuabl xene3a(ll) u xeneza(lll). Conu xeneza(ll) u xeneza(Ill). Obnapyxenue
MOHOB KaTHOHOB KeJie3a B paCTBOpE. 3HAUECHUE COCAMHEHUN Kelle3a.

Koppo3uss xumuueckass M 3JIEKTpOXUMHUYECKas. 3allUTa METaUIOB OT KOPPO3UH.
Mertannsl B mpupone: B CBOOOAHOM BHAE M B BHIe coeAuHeHUU. [loHSATHE O MeTaulypruu.
Uépnas u userHas Metairyprus. [lupomeramnyprus, ruipoOMeTailyprus, 3J1eKTPOMETaTyprusl.
Homennsrii mporecc. [lepepaboTka dyryHa B cTajib. DJIEKTPOJIM3 PACILIABOB.

JleMoHCTpaL U
e B3aumopeicTBUe HATPUs, JIUTHUS U KaJIblUs C BOAOK.
e ['opeHue HaTpus, MarHus M 5Kejie3a B KUCIOPOJE.

Bcnpiiika TepMUTHOM CMECH.

B3auMozeiicTBue cMecr MOPOLIKOB CEPhI U KeJe3a, IUHKA U CEepBI.

BianMoeiicTBre aIfOMUHNS ¢ KUCIOTaMU, IIEI0YaMU B BOJIOM.

B3aumoneiicTBue xene3a u Meiu ¢ XJIOPOM.

BzaumopeiictBue Menu ¢ KOHUEHTPUPOBAHHOM CEPHOM KHCIOTOM M a30THOM KHCIOTOM

(pa30aBiIeHHON U KOHLIEHTPUPOBAHHOM).

Okpacka MIaMeHu COeJUHEHUSMH 1IEJITOYHbIX METAJIIOB.

OKpacka IIaMeH! COEIMHEHUSIMU 1IETOYHO3EMENIbHBIX METAILIOB .

["amenue n3BecTtn BOJON.

ITonmy4yenue KECTKON BOABI B3aUMOICUCTBUEM YITIEKACIIOTO C U3BECTKOBOM BOJIOM.

VYcerpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U TOOABKOM COJIBI.

VYcerpanenue moCTOSTHHON KECTKOCTH JOOABKOM COJIBI.

WNoHUTHI ¥ IPUHIUTT UX EUCTBHS (BUACO(PparMeHT).

Komekuust npupoaHbIX COCTUHEHUN aTFOMUHUSL.

BuneodparmenTst u cnaiapl «OKCHI aTFOMUHUS U €70 MOAU(DUKAIIII.

[Tonmyyenne aMmpoTEepHOro I'MIPOKCUAA ATIOMUHUS U UCCIIEIOBAHUE €I0 CBONCTB.

Konnekuus «XuMuyeckre UICTOYHUKH TOKAY.

Pe3ynpTaThl IIUTENBHOTO 3KCIEPUMEHTA MO M3YUEHUIO KOPPO3UHU CTANbHBIX M3JEIUI B

3aBUCHUMOCTH OT YCJIOBHMH ITPOLIECCOB.

Boccranosnenue menu u3 okcunamenu(ll) Bogopogom.

Buneodparments! u cnaiiasl «[Ipon3BoACcTBO UyryHa U CTATH».

Buneodparments! u cnaiiasl «M3nenust U3 4yryHa u CTanmy.
e Buneodparments! u ciaiiabl «[Ipou3BoACTBO aTIOMUHUSY.

JlabopaTopHbIe ONBITHI

39. BzaumonelicTBue xene3a ¢ pactBopoM cyibdarta meau(ll).

40. ITomyueHnne U3BECTKOBOM BOJBI U OTIBITHI C HEM.

41. IMomyuyenue runpoxcuaoB xeneza( IT) u (I11).

42.KavyecTBEHHbIE pEeaKI[MU HA KATUOHBI JKeJe3a.

IIpakTuyeckue padoTnl

6. ITomydeHue KecTKOi BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

7. Penienue skcriepiMeHTaIbHBIX 3a7a4 1o TeMe «MeTaib».

XuMus M OKpyKamoLas cpeaa

Crtpoenue 3eMiu: a1po, MaHTHUs, 3€MHast KOpa, UX XUMUYECKU cocTaB. JIutochepa u e€

xumuueckuii coctaB. Munepansl. Pynbl. Ocanounblie mnoponsl. [lonesHbsle HcKoOIaeMble.
XUMHYECKUH cocTaB TUIpocdepbl. XUMUYEC KU COCTaB aTMOCHEPHI.
VICTOUHMKM XMUMHMYECKOTO 3arps3HEeHus OKpykaromiei cpenpl. ['moOanbHbIE 3KOJOTHYECKHUE
npo0yieMbl YeloBeYecTBa: MapHUKOBBIM AP (GEeKT, KUCIOTHBIE JOXKAU, O30HOBBIE IBIPHI.
MexayHapo HOEe COTPYIHUYECTBO B O0JACTH OXpPaHbl OKPY)KAIOLIEH Cpeabl OT XUMHUYECKOTO
3arpsi3HEHMS. «3€JIEHAS] XUMHUS.



JemMoHCTpauMu
e Buneodparmentsl u cnaiinel «CtpoeHue 3emiu 1 e€ XuMudeckuii coctaBy. " Kommekius
MUHEPAJIOB ¥ TOPHBIX MOPO.
e Komnekuus «Pyasl METaIOBY.
e Buneodparments! u cnaiinpl «l 00anbHbIE 9KOIOTHYECKUE MPOOIEMBI YETOBEUECTBAY.
JlaGopaTopHble ONBITHI
43. 3ydeHue rpaHuTa.
O06o00eHne 3HAHU 10 XMMHUM 32 KyPC OCHOBHOM 1IK0JbI. [loaroroBka k OcHOBHOMY
roCy1apCcTBEHHOMY JK3aMeHy
CrpoeHue atomMa B COOTBETCTBUM C IIOJIOKEHMEM XHUMHUYECKOIO JJEMEHTa B
[Tepuoanueckoit cucreMe. CTpoeHHE BELIECTBA: XHMHUYECKas CBSA3b U KPUCTAJUIMUECKUE
peméTku. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3JIEMEHTAMH IMPOCTHIX BEIIECTB (METaJJIOB,
HEMETAJJIOB, OJIarOPOJHBIX TIa30B) OT IOJIOKEHMsI 31eMEHTOB B Ilepuomuueckoil cucreme.
Tumnonorus HEOpraHMYECKNUX BEUIECTB, JCJIEHNE UX Ha Kiacchl U rpynisl. [IpeacraBureny.
IIpu3Haky M yciaoBHUS NPOTEKaHUS XMMHYECKUX peaknuil. TUIIONOrus XMMUYECKUX PEaKIUi 110
pa3jMYHbIM OCHOBaHMSM. Peakuuu HMOHHOTO oOMeHa. OKHCIUTENHbHO-BOCCTAHOBUTEIHHBIC
peakuuu.
XUMHYECKUE CBOWCTBA MPOCTBIX BEHIECTB. XapaKTEpHbIE XUMHUYECKHE CBOMCTBA
COJIe00pa3yIOIUX OKCHIOB, THAPOKCHIOB (OCHOBAHHMA, KHCIOT U aM(OTEPHBIX TUIPOKCHIIOB),
COJICH.



TeMaTnuyeckoe NJIAHNPOBAHUE

NoNo Bcero, W3 HuX
m\in HaumeHnoBanue TeMbl Yac. Ipakt.paboter | KoHTp.paboTsr
1 Tema 1. IToBTOpenue u o6o01IeHNE CBECHUI 110 Kypey 8 Kiacca. XUMHUECKHE PEaKIUu. 15 1 1
2 Tema 2. HemeTamibl 1 UX COEqUHEHNS 25 4 1
3 Tema 3. Metamisl 1 uX coequHeHus. XUMUS U OKpYyKarolas cpea. 17 2 1
4 Tema 4. O0001IeHNE 3HAHUI 110 XMMUU 32 KypC OCHOBHOM 1IKOJbL. [ToaroroBKka kK OCHOBHOMY 7 1
rocyJapcTBEHHOMY 3K3aMeHy.(OI'D)
5) pe3eps 2
6 Hroro 68 7 4




KasiennapHo - TeMaTH4uecKoe IJIaHUPOBaHHE

y4eOHOro marepuaJa 9 Kiaacc

Tema ypoka

Jlara
IJIaH

Jlara
dakr

Jomaiu
Hee
3a/laHu
e

OcHOBHOE co/lepKaHue YPOKa

XapakTepucTHKAa OCHOBHBIX BH/I0B
AeATeIbHOCTH 00y4aI0IIHUXCS

TEMA 1. IloBTOpeHue u 00001eHne cBeAeHUi Mo Kypcey 8 kiacca. XumMuyeckue peakuuu. 15 yacos.

NHcTpyKTax MO TEXHUKE
0e30I1acHOCTH.
EcrecTtBenHEBIC cemeiicTBa
XHUMHYECKHUX DJIEMEHTOB.
OEeMEHTHBI

MeETaJUIbl 1 HEMETAJIIIBL.

AM(pOTEpPHOCTD

Otkpertue /1. U.
MenneneeBpim
Ilepnonnyeckoro 3akoHa

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
a. 1.

MeHeneeBa B cBeTe
Y4E€HUSI O CTPOCHUU aTOMa

XapakTepucruka
XUMHYECKOTO DJIEMEHTA
IO €ro MOJIOKEHUIO B
Ilepuonnueckon cucreMe

Knaccudukanus
XUMHUYECKHUX PEaKLNi 10
pa3IMYHbIM

OCHOBaHUSIM

OKHUCIIUTEBLHO-
BOCCTAaHOBUTEJIBHBIC peak-
805070




[TonsiTHe 0 ckopocTu
XUMHYECKON PEAKIUU.
Karanus.

Ilonstue o CKOpPOCTH XHUMHYECKOH pe€aKkinu.

@akTOpPBI, BIUAIOIIKNE HA CKOPOCTh
XUMHYECKUX peakiuid. [Ipupona
pearupymoIux BeIecTB, UX KOHLIEHTpaLus,
TeMIIeparypa, IJIoua b CONPUKOCHOBEHUS,
HaJlnuue karanusaropa. Karamus.
JdemoHcTpaumu. 3aBUCUMOCTb CKOPOCTH
XUMHUUYECKON peaKkLMU OT PUPOIbI
pearupyromux BeuiecTs. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKON PEAKIIMU OT KOH
LEHTpalMK PEarupyoLIMX BEIECTB.
3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKiuu OT IUIOIAAN

COIIPUKOCHOBEHMUSI pearupyrouux BeIecTB
(«xkunsIIi

CJI0I1»). 3aBUCHMOCTb CKOPOCTHU
XUMHUYECKON PEaKIIMU OT TEMIIEPATYPhI
pearupyrouux BemecTs.

JlabopaTopHbIe ONbITHI.

6. 3aBUCUMOCTBH CKOPOCTH
XUMHUYECKON PEaKIIMK OT PUPOABI
pearvpymomux BeIecTB Ha IpuMepe
B3aMMOJIEHCTBHS PACTBOPOB THOCYIIb(aTa
HaTpus U XJiopuaa Oapus, TuocyibdaTa
HATPHsI U COJITHOM KHUCIIOTBHI.

7. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT IPUPOIbI METAJUIOB IIPU UX
B3aUMOJICMICTBUU C COJITHOM KHCIIOTOM.

8. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOMN
peaxkuuu oT IPUPOJIbI KUCIOT MPU
B3aUMOJIEHCTBUH UX C JKEIE30M.
9.3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuuu ot Temneparypsl. 10.3aBucUMOCTB

ObvscHAmMb, 9TO TAKOE «CKOPOCTh
XUMHYECKON PEAKIIUN»
Apeymenmuposams BHIOOP €IUHHMIT
usMepenus Vp.Yemanasiusameo
MPUYHHHO-CJICACTBEHHBIC CBSI3H BIIMSHUS
pa3nUYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKUX peakuuid. Habrooams u
ONUCHIBaMb PEAKIIMU MEXTY BEUIECTBAMU
C TIOMOIIIBIO PYCCKOTO (POAHOTO) SI3bIKA U
SI3BIKA XUMUU  1Ip0800UMb OTIBITHI,
MOATBEPIKIAOIINE 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PeaKIMy OT Pa3IMIHbIX
(hakTopoB




CKOPOCTH XUMHUYECKON PeaKkIuu OT
KOHLEeHTpauuu. 11. 3aBUCMMOCTb CKOPOCTH
XUMHYECKON peakiny OT IJIOIIAAH
COIIPUKOCHOBEHHUSI pEarupyrouux BEeIECTB.
12. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOI
peakuuu oT KaTtajau3aropa

XUMHUYECKUE PEAKIIHU
KHCJIOT B pacTBOpax

10

XHUMHUYECKUE PEAKLINU
OCHOBAaHMUH B PacTBOPAxX

11

XUMUYECKUE peaKkIiuu
COJIEH B pacTBOpax

12

IM'uaponus coneit

13

Ilpakmuueckasn paboma
1 «Pemenue
AKCIIEPUMEHTAJIbHBIX
3aJ1a4 I10 TeEME
«INEKTPOTUTUYECKAS
IUCCOLIAAIHS. »

14

IToBTOpEHME U
00o00menue Temsl. [loaro-
TOBKa K KOHTPOJIBHOU
pabore.

15

Konmponvnas paooma 1
o teme: «IloBTopenue
000011eHIE CBEICHUH 11O
Kypcy 8 kiacca.
XUMHUYECKUE PEAKITHI

TEMA 2. Hememannut u ux coeounenusn (25 u)




16 OO01as xapakTepucTHKa CrpoeHue aTOMOB HEMETAJLJIOB U UX ObvscHAmMb, 4TO TAKOE HEMETAJLIBI.
HEMETaJUIOB. nonoxenue B [1C. Psp Cpasnueams amnoTPOIHbBIC
3JEKTPOOTPULATEIIBHOCTH. BUJIOU3MEHEHMS Kucaopoaa. Packpvieamo
Kpucrannmueckue pemeTku HEMETaUIOB — | IPUYUHBI aJUIOTPONIHU. Xapakmepuzosams
MPOCTHIE BEIECTBA. AJUIOTPOIIHS U €€ XUMUYECKHUE 3JIEMEHThI-HEMETAILIIBI U
npuynHbl. GU3nUecKue CBONCTBA MPOCTHIE BEIIECTBA-HEMETAILJIBI: CTPOCHUE,
HeMeTaiioB. O0IIKe XMMUYECKHEe CBOMCTBA | (hU3MUecKne U XUMUYECKUE CBOMCTBA
HEMETAJUIOB: OKUCIIUTEIIbHBIE 1 HeMeTauioB. OObsCHAMb 3aBUCUMOCTD
BOCCTAHOBUTEJIbHBIE. OKHCIIUTENBHO- BOCCTAHOBUTEIBHBIX
JdemMoHcTpanum: CBOMCTB (MJIM IIpe/icKa3bIBaTh CBOMCTBA)
KOJUIEKLIMS HEMETAJIJIOB, MOJEIN 3JIEMEHTOB- HEMETAJJIOB OT UX MOJIOKEHUS
KPUCTAJUTMYECKUX PEHIETOK HEMETAJIOB: B [lepuoanueckoii cucteMe XUMUIECKUX
ATOMHBIE U MOJIEKYJIIPHBIE. snemenToB J[. . Menneneesa.
Yemanasnuseams npuarHHO-
CJIEICTBEHHBIE CBSI3U MEKY CTPOCHUEM
aToMa, XUMHUYECKOU CBSI3bI0, TUTIOM
KPUCTAJUIMYECKOW PEHIETKH HEMETAIIIIOB U
WX COCIMHEHUH, UX PU3HMUECKUMU
CBOMCTBaMH. /{oKa3bl6amuy
OTHOCUTEIbHOCTh TTOHATHH «METaJI» U
CHEMETaJ».

17 OO6m1ast xapakTepucTHKa ["anorensl, cTpoeHMe UX aTOMOB M MOJIEKYI. | Xapaxkmepuzosams cTpoeHue, Gusndeckue
anemeHnToB VIIA rpymnmbi- duznuecKrue 1 XMMHYECKHE CBOMCTBA Y XMMUYECKHE CBOMCTBA, OJIIYYEHHUE U
raJIOreHOB raJIoreHOB. 3aKOHOMEPHOCTH U3MEHEHUSI MIPUMEHEHHE TAJIOTEHOB B TUTaHE OOIIIETO,

CBOMCTB TaJIOT€HOB B 3aBUCUMOCTH OT UX 0COOCHHOTO U €IMHUYHOTO.
nonoxxenud B [1C. Haxoxnenue raioreHoB | Yemanasenueams NTpUINHHO-
B IIPUPOJIE U UX MOJTyYeHUE. 3HAaUCHHUE U CJIEICTBEHHBIE CBSI3U MEKY CTPOCHUEM
MIPUMEHEHHE TATOTEHOB. aToMa, XUMHYECKOU CBSI3bI0, THIIOM
JdemoHcTpauuu: KPUCTAJUIMYECKON PEIIETKHU TAJIOTEHOB, UX
OO6pa3siibl TaJOTeHOB — MPOCTHIX BEIIECTB. (HUBUIECKUMU U XUMUYECKUMH
B3anMozeiicTBre raJloreHOB C METaJUJIaMU. | CBOMCTBAMHU

18 CoenuHeHus raoreHoB ["aIoreHOBOIOPOIBI 1 COOTBETCTBYIOIINE Xapaxkmepuzosamwv coctaB, pu3nUeCKue U

UM KHCJIOTHI: IIJIaBHUKOBas, COJIsIHasd,

XUMHUYCCKUC CBOﬁCTBa, IMOJIYYCHHUC U




OpOMOBOZOPOIHAS, HOJOBOJOPOIHAS.
lNanorennasl. KauecTBeHHBIE peakiuy Ha
rajioreHua-uoHsl. [Ipumenenue coequueHnit
TaJIOTEHOB ¥ UX OMOJIOTHYECKast POJIb.
JdemoHcTpauuu:

Komiekuust npupoaHbIX COeMHEHUH XII0pa.

MPUMEHEHNE COCTMHCHHM rajOTeHOB C
KCIIO0Jb30BAHUEM PYCCKOTO (POIHOTO)
SI3BIKA U SI3bIKA XUMUH. Hazvieamo
COCIUHEHUS TaJIOTEHOB 10 POpMYIe U
COCTaBJIAITH (POPMYJIBI IO UX HA3BAHHIO
Ycemanasnueams puauHHO-
CJICICTBEHHBIC CBSI3U MEXKTy XUMHYECKOU
CBSI3bI0, THIIOM KPUCTAJUTHYECKOM
PEIIETKH COCTMHEHHH raJJOreHOB, UX
(U3HYECKUMHU U XUMUYCCKUMU
cBoiicTBaMH. /Iposooums, HAOIIOAATH U
OIMCHIBATH XUMUYCCKUH IKCTICPUMEHT TI0
pacro3HaBaHMIO TAJIOTCHH]I- HOHOB C
COOII0OICHUEM TPaBUJI TEXHUKHU
0e301acHOCTH. Buinoinsams pacyeTsl 10
XUMHUYECKUM (DOpMyIIaM U ypaBHEHUSM
peaxIuii, MPOTEeKAIIINUX C YIaCTUEM
COCIUHCHMI raJIOTCHOB.

19 Ilpakmuueckas paboma 2 ConsiHast KUCIIOTA — CHIIBHBIN 3JIEKTPOJIUT. Ymemnp obparmarecs ¢ 1a00paTOpPHBIM
«M3ydeHue cBOMCTB TunuyHabIe peakuu KUCIIOT: 000pyIOBaHUEM U HarpeBaTEIbHBIMH
COJISTHOM KUCIIOTBI» B3aMMOJIEHCTBHE C METAJIJIAMH, OCHOBHBIMH | TpHOOpaMH B COOTBETCTBUU C IIPAaBUIAMU

1 aM(pOTEpHBIMU OKCUJAMU, OCHOBAaHUSIMU U | TEXHUKH Oe3onacHocTu. Habniooams

aM(QOTEPHBIMU THIPOKCUIAMH, COIISIMH. CBOWCTBA 3JIEKTPOJIUTOB U MPOUCXOASIINX

KavecTBeHHBIE peakIiuy Ha XJIOPH/I- HOH. C HUMH sIBJIeHUH. Habnrodame u
OTMCBIBATh PEAKIUH C yJacTHEM
JIEKTPOJIUTOB C TIOMOIIIBIO €CTECTBEHHOTO
(pPycCKOTo MM POJTHOTO) SA3bIKA U A3BIKA
XUMHAU. POPMYAUPO6aNb BHIBOABI TI0
pe3yabTaTaM MPOBEJCHHOTO
HKCIEPUMEHTA

20 OO1m1ast XxapaKTepUCTHKA OOmas xapakrepucThka 3ineMeHToB VI A - | Jaéamwb 0011yI0 XapaKTEepUCTUKY aTOMaM,

anemeHToB VIA rpynmbi-
xanbKoreHon. Cepa.

rpynnsl. Cepa B IpUpoje U e€ MoaydeHHe.
AnnotponHble MOIM(UKAIIIH CEPhI U UX

IIPOCTBIM BEHIECCTBAM U COCTUHCHUAM
XaJIBKOI'CHOB B 3aBUCHUMOCTH OT UX




CBOMCTBAa. XMMHUUYECKHE

CBOMCTBA Cepbl U €€ IPUMEHEHUE.
JemoncTpaumnu. BzaumoaeicTBue cepsl ¢
MeTtauiamMu. ['opeHne cepbl B KUCIOPOe

nosnoxkeHus B [lepuoandeckoit cucreme.
Xapakmepuzoeamwv CTpoeHUE,
aJIIoTpOIus, PU3NIECKUE U XUMUICCKHE
CBOMCTBA, IIOJIY4CHUE U IPUMEHEHUE
cepul. Ycemanasnuseams TPUIHMHHO-
CJIEICTBEHHBIE CBSI3U MEXKYy CTPOCHUEM
aToMa, XUMHYECKOH CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON PEMIETKH CEPBI, €€
(HDU3UICCKUMH U XUMUYECKUMH
CBOMCTBAaMHU. Bbinonnsames pac4€Thl 110
XUMHYECKUM (hOpMyTiaM U ypaBHEHUSIM
peakIuii, MPOTEKAIOIINX C yYaCTUEM CEPBI.
Ilposooumv, nabarodams u onucvieams
XUMUYECKUM SKCTIEPUMEHT 1O TOPEHUIO
CEepbI Ha BO3JIyX€ U B KUCIOPOJIE C
COOII0OICHUEM TPaBUJI TEXHUKHU
0e30IMacHOCTH

21

CepoBosopos U Cyab(Quabl.

CepoBoIOpOJI: CTPOEHUE MOJIEKYJIBL,
¢usnyeckue 1 XMMUYECKHE, MOTy4YeHUE U
3HayeHne. CepoBOJOPOAHAS KUCIIOTA.
Cynbpouasl 1 ux 3HadeHue. JIroMUHOPOPBHI.
Jemoncrpanus. Komnexuus cyabuaHbIx
pya. KadectBeHnHast peakiust Ha cynbhu-
WOH.

Xapaxmepuzoeamp coctaB, GU3NUECKUE U
XUMHUYECKHE CBOICTBA, ITOJIyYEHUE U
MIPUMEHEHHUE COEIMHEHUI CEephl B CTEIIEHU
OKHCJIEHNS —2 C UCIIO0JIb30BAHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3BIKA
XUMHH. Ha3vleams COETUHEHUS CEPHI B
CTENEeHU OKUCIIEHUs —2 10 (hopMylie U
COCTaBJISATH (POPMYJIBI 110 UX HA3BAHHUIO.
Cocmasnsims MOJEKYISIPHbIE U HOHHBIE
YPaBHEHUS PEAKLU, XapaKTepU3YIOLIHE
XUMHUYECKHE CBOKCTBA COEIMHEHNI CEPBI B
CTeTeHU OKucieHuss —2. Onucviéamo
MIPOLIECCHI OKUCIIEHUSI- BOCCTAHOBJICHMUS,
OIPEAEIIATh OKUCINUTEND U
BOCCTAaHOBUTENb U COCTABIISATH
JIEKTPOHHBIN OaJaHC B peakusiX ¢




YYaCTHEM Cephbl B CTEIIEHU OKUCIIEHUS —2.
Yemanaenueames npu4MHHO-
CJIEICTBEHHBIE CBSA3HM MEXKIY XUMUUECKON
CBA3BI0, TUIIOM KPUCTaJUIMYECKOU
PEIIETKY COEIMHEHUN CEPBI, UX
(U3NIECKUMU ¥ XUMUYECKIMHU
CBOMCTBAMHU

22 Kucnoponusie coennuenus Oxkcun cepri(1V), cepHucTast Kuciora, 3anucwvieams HOPMYITBI OKCHIIOB CEPHI,
CepBhl. cynb@urel. KauecTBeHHas peakius Ha Ha3bIBaTh UX, ONMCHIBATh CBOICTBA Ha
cynbdut-uon. Oxcup cepoi(V1), ceprast OCHOBE 3HAHUN O KUCJIOTHBIX OKCHIAX.
KHCJI0Ta, cyiabdarsl. Kpucramioruapars. Xapakmepuzoeams cocTaB, PU3NUECKUE U
KauecTBeHHas peaknus Ha CyIb(paT-HOH. XMMHYECKHUE CBOMCTBA CEPHOM KHUCIOTHI
Jemoncrpauuu. ObecrBeunBaHme KaK 3JIEKTPOJIMTA C UCIOIb30BAHUEM
OKpAILEHHBIX TKAaHEH U IBETOB pycckoro (poAHOIO) sI3bIKa U SI3bIKA
B3aumMoneiicTBre KOHIIEHTPUPOBAHHON xumun. Cocmaensams MOJIEKYJISPHbBIE U
CEpHOI KUCIOTHI ¢ Menbto. O0yrinBaHue VOHHBIE YPABHEHUS PEaKLIUM,
OpPraHMYECKUX BEILECTB XapaKTEepU3YIOIINX XUMHYECKUE CBOMCTBA
KOHIICHTPUPOBAHHOM CEPHON KHCIOTOU CepHOI KUCNOTHL. Pacno3nasams cynbhar-
JlabopaTopHbIe ONbITHI UOHBL. Xapakmepu3zoeams CBOUCTBA
32. KauecTBEeHHbIE peakllUy Ha Cynbdar- KOHIICHTPUPOBAHHOMN CEPHOMN KHUCIIOTHI KaK
HOHBI OKHCJIUTENIS C UCIIOJIB30BAHUEM PYCCKOTO
(poHOrO) SI3bIKA U SA3bIKa XUMUH.
Cocmasnsims ypaBHEHUS! OKHCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIX pPEAKLUN METOJOM
3JIEKTPOHHOTO OanaHca. Beinoansamo
pacyéThl 0 XUMUYECKUM PopMyiaM U
YPaBHEHUSAM pPEaKLUH, IPOTEKAIOIINX C
Y4aCTHEM CEPHOM KHMCIIOTBI.
23 Ilpakmuueckaa paboma 3 CepHas KuCIIOTa - CUIIBHBIN 3JIEKTPOJIUT. Ymems obpamarscs ¢ 1a00paTOPHBIM

«M3y4eHne CBOMCTB CEPHOU
KHCIIOTBD)

CoiicTBa pa30aBIeHHON CEPHOM KUCIOTHI,
KaK TUIIMYHON KUCIIOTHI: B3aUMOJICHCTBUE C
MeTaJljlaMi, OCHOBHBIMU M aM(OTEPHBIMU
OKCHJaMH, OCHOBAHUSIMH M PEAKIIMs Ha

000pyI0BaHWEM U HarpeBaTEIHLHBIMHU
npudopaMu B COOTBETCTBUU C MPABUIAMH
TeXHUKU Oe3omacHocTh. Habmooamu
CBOMCTBA AJIEKTPOIHUTOB U MPOUCXOSIINX




cynbdar-uoH. KauectBenHas aMm(poTepHbIMU
TUAPOKCHIAMH, COISIMHU.

C HUMH sBJIEHUN. Habnrooams u
OnucvLI8amsb PEAKIUU C yIacTHEM
3JIEKTPOJIUTOB C IIOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO MITU POHOTO) SI3bIKA U SI3bIKA
XUMUH. POpMmyauposaniv BEIBOJIBI 110
pe3yJibTaTaM MpPOBEACHHOTO
IKCIIEPUMECHTA.

24 OO01mmas xapakTepucTHKa OO6m1as XxapakTepucTrKa 3JIeMEHTOB VA Jlasamyp 0011IYIO XapaKTEPUCTUKY aTOMaM,
37eMeHTOB VA rpyIisbl. rpynbl. A30T CTPOEHUE aTOMa U MOJIEKYJIbl | IPOCTBIM BELIECTBAM U COECAUHEHUAM
A30T. ®uU3NYECKUE U XUMUYECKHE CBOMCTBA U IMTHUKTOT€HOB B 3aBUCUMOCTH OT X
MIPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €TO nosioxenus B [lepuoanueckoii cucreme.
Omosorudeckas poiib. Bunaeodparmentsl u | Xapaxmepuzoeams cTpocHUE, (PU3HUECKHC
cnaiasl «[Ituupn 6azapei» Y XUMUYECKHE CBOMCTBA, OJIYYCHHUE U
demoncTpanus. J{uarpamma «CoctaB MpUMEHEHHE a30Ta C UCIOJIb30BAHUEM
BO3J1yXay. PYCCKOro (pOIHOTO) SI3bIKA U 3bIKA
xuMuu. Hazvleamb COETUHEHUS a30Ta 10
(hopMyIie u cocTaBIATh GOPMYIIBI IO UX
Ha3BaHUIO. Ycmanasnusams MPUINHHO-
CJIEICTBEHHBIE CBSI3U MEKY CTPOCHUEM
aToMa M MOJIEKYJIbI, BUJIOM XUMHUYECKOI
CBSA3U, TUTIOM KPUCTAINIMYECKOMN PEIIETKH
a30Ta U ero (GU3NYECKUMU U XUMUYECKUMHU
CBOMCTBaMHU. Bovinoansame pacy€Thl 110
XUMUYECKUM (POpMyJiaM U YpaBHEHUSIM
peakimii, MPOTEKAIOIINX C YYACTUEM a30Ta
25 Amvmvuak. Conut aMMOHHS. AMMMaK, CTPOCHHUE MOJICKYJIBI U Xapaxkmepuzosams cOCTaB, CTPOCHHUE

¢du3nueckue cBoiicTBa. AMMUavHas BOJa,
HalaTBIPHBIN CIIUPT, TUAPAT aMMHAKA.
JIOHOpHO-aKIIENTOPHBIN MEXaHU3M
00pa3oBaHMs KaTHOHA aMMOHHUSI.
BoccTanoButenbHbIE CBOMCTBA aMMHUaKa.
CoJyin aMMOHHSA U UX IIPUMCHCHHUEC
KauecTBeHHas peakiys Ha KaTHOH

MOJIEKYJIbI, PU3UYECKUE U XUMUYECKHE
CBOMCTBA, NOJIy4YEHUE U IPUMEHEHUE
aMMHaKa C MCII0JIb30BaHUEM PYCCKOIO
(poHOrO) SI3bIKA U SA3bIKa XUMUH.
Has3zvi6ams conu aMmMoHMs 110 (popMynam u
COCTaBJIATh (OPMYJIBI 110 UX HA3BAHUSIM.
3anucvleams MOJIEKYISIDHBIE U HOHHBIE




aMMOHHUSI.
Jemoncrpauuu. [Tonydyenue, cobupanue u
pacro3HaBaHHe aMMHaka. Pasnoxxenne
Ouxpomara aMMOHHSL.

JlabopaTropHble ONBITHI.

33. KauecTBeHHas peakiys Ha KAaTHOH
aMMOHUS

YpaBHEHHS PEAKIIUH, XapaKTEPHU3YIOIIHE
XUMHYECKHE CBOMCTBA aMMHaKa U COJICH
ammonus. Cocmasnsims ypaBHEHHUSI
OKHCJIUTCIIBHO-BOCCTAHOBUTCIbHBIX
pEaKIyii ¢ y4acTHEeM aMMHaKa ¢ TIOMOIIBIO
3JIEKTPOHHOTO Oananca. Ycmanasnusams
NPUYHHHO-CJICICTBCHHBIC CBS3U MEXKIY
BUIaMHU XUMHNYCCKUX CB?I3€I71, TUIIaMAU
KPUCTAUTUYECKUX PEIIETOK aMMHAaKa U
coJieil aMMOHUS U UX (PU3UYECKIMHU U
XUMHUYECKHUMHU CBOUCTBaMH. [Ipogooums,
Ha6JIIOI[aTB M OIIUCHIBATh XUMHUYECKHUU
AKCIEPUMEHT IO PACIIO3HABAHHUIO HOHOB
aMMOHWUSI ¢ COOJTI0/IEHUEM MPABUIT
TEXHUKU 0€30MaCHOCTU. Buinonusame
pacu€Thl M0 XUMUYECKUM QOpMyIIaM U
YPaBHEHUSAM PEaKIUil, MPOTEKAIOIINX C
yJacTHEM aMMHAaKa.

26 Ilpakmuueckan paboma 4 [Tonyyenue, cobupanue 1 pacrio3HaBaHUe Ilonyuams, cobupath U pacro3HaBaTh
«[Tomyuenne ammuaka u amMMmHuaka. M3yueHne pacTBOPUMOCTH ammuak Obpawamucs ¢ 1a00paTOPHBIM
€ro CBOMCTB» aMMMaKa B BOJIE M XapaKTepUCTHKA 000pyJIOBaHUEM U HarpeBaTeIbHBIMU

OCHOBHBIX CBOWMCTB TH/paTa aMMHaKa. mpuOopamMu B COOTBETCTBUH C MIPABUIIAMHA

KayecTBeHHast peakiyst Ha KaTHOH TEeXHUKU Oe3onacHocTu. Habaooams u

aMMOHWSL. ONUCHI6AMb XUMHUECKUH IKCIIEPUMEHT C
HIOMOIIBIO PYCCKOT'O (POJHOTO) SI3bIKA U
SI3bIKA XUMUH. PopMmynupoeams BEIBOIBI
0 pe3ysbTaTaM MPOBEJAECHHOTO
skcniepumerTa. Compyonuuams B
nporecce y4eOHOro B3auMoJIeHCTBUS TPH
paboTte B rpynmnax

27 Kucnoponoconepxarue Oxcuibl a30Ta: HecojaeoopasyoIue 1 Xapaxmepuzoeamw cocTaB, GU3NIECKUE U
COCJIMHEHUS a30Ta. KHCJIOTHBIE. A30THCTasi KUCJIOTA M HUTPUTHL. | XUMHYECKHE CBOWMCTBA, MTOTydYeHHE U

28 Kucnoponoconepxariue A30THas KUCIOTa, €€ MOTyYeHHe U MIPUMEHEHHE OKCHJIOB a30Ta ¢




COCIUMHCHHUA a30Ta.

cBoiicTBa. Hutparsl.

JemoncTpauuu. Bzaumonerncreue
KOHILICHTPUPOBAHHOM a30THOU KUCIIOTHI C
Menbto. ['openue u€pHoro nopoxa.
Pa3noxeHne HUTpaTa Kajaus U TOpeHUe
JIPEBECHOTI'0 YTOJbKa B HEM
JlaGoparopHble onbITh. 34. XuMHUUuecKue
CBOIWCTBA a30THOM KHUCIJIOTHI KaK
3JEKTPOJINTA.

HCITOJIb30BAaHUEM PYCCKOTO (POJAHOTO)
SI3bIKA M A3bIKa XuMuH. Cocmaesnsimos
MOJIEKYJISIPHBIE U HOHHbBIC YPABHEHUS
pEeaKLHnii, XapaKTEPU3YIOIINE XUMUYECKUE
CBOMCTBa OKCHJIOB a30Ta. Ycmanasiueama
[IPUYUHHO-CJICICTBEHHBIE CBSI3U MEXKIY
BHJIOM XMMUYECKOMH CBSI3H, THIIOM
KPUCTAJUIMYECKON PEIIETKH OKCHUIOB a30Ta
U uX QU3NYECKUMHU U XUMHYECKHUMHU
CBOWCTBaMHU. Xapakmepu3o8ams COCTaB,
(bU3MYeCKre U XMMUYCCKHUE CBOMCTBA
A30THOM KHCJIOThI KaK 3JIEKTPOJINTA,
NPUMEHEHHUE C UCII0JIb30BAHUEM PYCCKOIO
(pomHOTO) SI3bIKA U SI3BIKA XUMUH.
3anuceieamv MOJEKYISIPHbIE U HOHHBIE
YpaBHEHUS PEAKIMI, XapaKTePU3YIOLLINE
XHUMHYECKHE CBOMCTBA a30THOM KHCIIOTEI
Kak ajeKTpoauta. [Iposooumy,
HAOII00ams U ONUCHLIBANb XUMUYECKHI
JKCIEPUMEHT, XapaKTEPU3 YOI
CBOMCTBA a30THOM KHUCJIOTHI KaK
AJIEKTPOJIUTA, C COOTIOIEHUEM TTPaBUI
TEXHHKH 0€30MacHOCTH.
Xapaxmepuzosamsv a30THYIO KUCTIOTY KaK
okucnutenb. Cocmaensams ypaBHEHUS
OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIX
peakiuii, XapaKTepU3yIOIIUX XUMUYECKUE
CBOMCTBA a30THOM KHUCIOTHI KaK
OKHCIIMTEIS], C IOMOILBIO AJIEKTPOHHOTO
6amanca. [Iposooums, Habaooams u
ONUCHIBAMb XUMUYECKUHN IKCIIEPUMEHT,
XapaKTEPU3YIOIIHNI CBOMCTBA a30THOM
KHUCJIOTBI KaK OKUCIIUTEIS, C COOI0ICHHEM




IMpaBUJI TCXHUKH 0€30IaCHOCTH.

29 dochop u ero coeMHEHUS docdop, cTpoeHne aTomMa 1 aJUIOTPOITHSI. Xapaxmepuzosams CTpOEHUE,
®dochuasr. Dochun. Oxcun hochopa(V) u | autoTponuro, GU3NIECKUe U XUMUUECKHE
oprodochopnas kucinora. ocharsl. CBOICTBa, MOJIy4CHUE U TIPUMEHEHUE
docdopubie ynooperus. MTHCEKTHIIUIBI. ¢docdopa ¢ ucroap30BaHUEM PYyCCKOTO
JemoncTrpanun. O6pasisl IPUPOIHBIX (pomHOTO) SI3bIKA U SI3bIKA XUMUH.
coenuneHuit pocdopa. ['openue dhochopa CamocmosamenbHo ONUCHIBAMb CBOMCTBA
Ha Bo3AyXxe U B kuciopose. [lomyuenue oxcun pochopa(V) Kak KHCIOTHOTO
oenoro ochopa 1 UCTIBITAHHE €T0 CBOMCTB | OKCHJIA U CBOMCTBA opTOodhochopHOi
JlaGoparopHble onbIThl. 3 5.KauecTBeHHbIE | KMCIOTHI. Miocmpuposams 3T CBOUCTBA
peakiuu Ha pocdar-uoH. YPaBHEHHSIMUA COOTBETCTBYIOILIHX
peakuuii. Ilposooums, nabarooams u
ONUCHI6AMb XUMUUECKUI IKCIIEPUMEHT C
cOOII0OICHUEM TPaBUJI TEXHUKHU
Oe3onacHocTH. Pacno3naBare docdar-
VOHBI
30 OO01mas xapakTepucThKa O6mmas xapaktepuctuka 31emMeHToB [V A- | [Jagams o011yt0 XapaKTepUCTUKY aTOMaM,

anemeHToB |V A rpynms.
Yraepon.

IpyNIbl: 0COOEHHOCTH CTPOECHUS aTOMOB,
IIPOCTBIX BEIIECTB U COCAUHEHUI B
3aBUCHMOCTH OT IIOJIO’KEHUS JIEMEHTOB

B [Iepuoanueckoii cucreme. YIJIEpoa.
AnnoTponHble MOIU(DUKALIMN: alIMa3s,
rpadut. AMOpGHBII YIIepoa U ero copTa:

ca)ka, aKTUBUPOBAHHBIN YTrojb. AJICOPOITHSL.

XHUMHUYECKUE CBOKCTBA yIIIepoa.
Koxkcoxummaeckoe Mpon3BOJCTBO U €T0
npoaykius. KapOums

demoncrpauuu. Komrexius «O0pa3iis
MIPUPOJIHBIX COEAMHEHUN YTIIIepoaa.
[Toptper H. JI. 3enmuncKoroO.
[Tornomnienne akTHBUPOBAHHBIM YTIEM
PacTBOPEHHBIX BEIIECTB UITU Ta30B.

Y CTpoiCTBO IPOTUBOTa3a

MIPOCTHIM BEIIECTBAM M COSAMHCHUSIM
aeMeHTOB [V A- rpymibl B 3aBUCUMOCTH
OT ux nosioxkeHnus B [lepuoanueckoi
cucteme. Xapaxmepuzogams CTPOEHUE,
ALTOTPOIHIO, (PU3UIECKHE U XUMHYECKUE
CBOICTBa, MOJIy4eHUE U IPUMEHEHUE
aMop(HOTO YTIIepojia U €ro COPTOB C
UCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO)
sSI3BIKA U s3bIKa XuMuH. Cpasrueams
CTpOEHHE U CBOICTBa anMa3a u rpadura.
Onucvieams OKACIATEIBHO-
BOCCTaHOBUTEJIHHBIE CBOMCTBA YTIEPOAA.
Ilposooumy, nabarwdams u onucevleamo
XUMHYECKHI IKCIIEPUMEHT C
cOOJTI0ICHNEM TPABHIT TEXHUKH
0e30IMacHOCTH.




31

Kucnoponoconepxarmue
COCJIMHEHHUS YTIIepo/ia.

Oxkcua yrinepona(Il): ctpoeHue MoJIeKyIIbI,
II0JIy4eHHUE U ero cBoicTBa. OKcua
yraepoaa(1V): ctpoeHne MOJIeKYJIbI,
IIOJIy4YEHHUE U €T0 CBOMCTBA. YTOJIbHAA
kuciora. Conu yroJbHON KUCIOTBI:
KapOOHATHI U TUPOKAPOOHATHI.
TexHuueckas ¥ nuieBas coaa.
JlaGopaTopuble onbIThl.36. [lonyuenue u
CBOMCTBA YrOJIbHOM KUCIOTHI. 37.
KauecTBeHHas peakuus Ha kKapOOHAT-UOH

Xapaxkmepuzosams coctaB, pU3NUECKHUE U
XUMHUYECKHUE CBOMCTBA, MOJTyYEHUE U
MPUMEHEHNE YTOJIbHOU KUCIIOTHI U €€
coJieii (kapOOHATOB U THAPOKAPOOHATOB) C
HCITOJIb30BAaHUEM PYCCKOTO (POJAHOTO)
SI3bIKa U sI3bIKa XUMUH. Mnocmpuposams
3aBUCUMOCTb CBOMCTB COJIEH YTOJbHOU
KHCIJIOTBI OT UX cocTaBa. [Iposooumy,
Habar00ams U ONUCHIEAMb XUMHUYECKUIH
SKCIIEPUMEHT C COOJIIOICHUEM TTPABUIT
TEXHUKU 0€30I1acHOCTU. Pacnosznasamo
KapOOHAT- UOH. Buinonnams pacy€Tsl 10O
XUMHYECKUM (HOpMyTiaM U ypaBHEHUSIM
peaKIuii, MPOTEKAIOIIMNX C y4aCTHEM
COEIMHEHUH yriepoaa.

32 Ilpakmuueckasa paboma 5 [Toydenue, coOupanue U pacro3HaBaHUE Ilonyuams, cobupath 1 pacro3HaBaTh
«[Tomyuenue yriekuciaoro yTJIEKHUCIIoro rasa. M3yyenue yrieKkucabii raz Oopawamscs ¢
ra3a u U3y4eHue ero PacTBOPUMOCTH YTIIEKMCIIOTO Ta3a B BOAE U | TaOOpaTOPHBIM 000pYI0BaHUEM U
CBOWCTB» XapaKTepUCTHKA KMCIOTHBIX CBOMCTB HarpeBaTelbHbBIMUA IPpUOOpaMu B
YroJIbHOW KUCIOTH. KauecTBeHHas peakusi | COOTBETCTBHU C NMPABHJIAMH TEXHUKA
Ha KapOOHaT- U THAPOKApOOHAT-NOHBI 6e3onacHocT. Habniooams u onucviéams
XUMHAYECKHI SKCIIEPUMEHT C IIOMOIIBIO
pPYCCKOTo (pPOIHOTO) SI3bIKa U SA3bIKA
XUMUAU. DOPMYIUPOBANb BHIBOABI 110
pe3ysbTaTaM MpOBEJEeHHOTO
skcniepumerTa. Compyoruuams B
nporecce y4eOHOro B3auMoJIeHCTBUS IpU
paboTe B rpymnmnax.
33 VYraeBoaopoab Heoprannueckue u opranndeckue Xapaxmepuz06amb 0COOEHHOCTH COCTaBa

BEIIECTBA. Y TJIEBOJOPOIbl. XUMHYECKOE
CTPOEHHE OPraHUYECKHUX BEIECTB, KaK
TIOPSIZIOK COSTMHEHUS aTOMOB B MOJICKYJIe
110 BaJICHTHOCTH. MeTaH, 3TaH, KaK

U CBOMCTB OPTaHUYECKUX COCTUHEHUN.
Pasnuuams nipenienbHble U HETIpeIeNbHbIE
yriaeBo1opoabl. Hazvieamo u 3anucvieameo
(dhopMyIIbl (MOJIEKYIISIPHBIE U




MpeAeIbHbIE YIIEBOAOPOAbl. DTUJIEH U
AlETUJICH, KaK HEIIpeeIbHbIC
(HeHachIILIEHHBIE) YTIeBo10poabl. ['openue
yriesogopoaos. KauecTBeHHbIE peakiuu Ha
HETpEENIbHbIE COCAMHEHUS.
JdemoncTpaumu. Mojenn MOJIEKYJI METaHa,
3TaHa, STWJICHA U alleTUJICHA.
BsaumopeiicTBue 3TuseH ¢ OpoMHON BOAOH
Y pacTBOPOM II€pMaHIaHaTa Kaausl.

CTPYKTYpHBI€) BXKHEUIITHX
IIPEICTaBUTENEN YIIIEBOIOPOIOB.
IIpeonazamyp >KCTIEPUMEHT 11O
pacro3HaBaHUIO COCIMHEHUI
HEMpeaeabHOro cTpoenus. Habarwoams 3a
X0JIOM XMMUYECKOTO IKCIIEPUMEHTA,
OIMCHIBATh €T0 U JIeJIaTh BBIBO/IbI HA
OCHOBe HaOmoieHuil. Qukcuposams
pe3yNbTaThl SKCIIEPUMEHTA C TTIOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA, @ TAKKE C
MOMOIIBI0 XUMUYECKUX (popmyI u
YpaBHEHUH.

34 Kucnoponoconepxarue OTWIOBBIN CIIUPT, €r0 MOJIyYeHHeE, Xapakmepuzo6amb CIUPTHI, KaK
OpPTraHUYECKUE COCTUHEHHS. IpUMEHEHHE U (PU3NOTIOrUYEeCKOe ACHCTBHE. | KUCIOPOACOICPIKAIINE OPraHUIYeCKUe
TpexaToMHBI CIIUPT TIULEPUH. coenuHenus. Knaccughuyuposeams CiupThl
KauecTBeHHast peakiysi HA MHOTOQTOMHBIE | T10 aTOMHOCTH. Haszbieams
CIUPTHI. YKCYCHas — IPeJICTaBUTENb npecTaBuTeNel OAHO- U TPEXATOMHBIX
KJ1acca KapOOHOBBIX KUCIIOT. CTIIMPTOB U 3aIHCHIBATH U3 (OPMYJIBI.
JemoncTpanuu. O61me XuMUYECKHe Xapakmepuz06amb KUCIOTHI, KaK
CBOMCTBa KHCJIOT Ha PHMEpPE YKCYCHON KHCJIOPOJICO/IEPIKAIIIE OPTaHUYIECKNE
Kucao0Thl. KauecTBeHHas peakius Ha coeauHenus. Hasviams npencTaBuTeneit
MHOT'0AaTOMHBIC CITUPTBI IpCACIIBHBIX U HCNPEACTIbHBIX
KapOOHOBBIX KUCIIOT U 3alMCHIBATh U3
(hopMyIIBI.
35 KpewmHuii u ero KpemHuuii, ctpoeHue ero aroma u cBoicTBa. | Xapakmepuzoeams CTpOEHUE aTOMOB U

COCIUHECHNA.

Kpemnnit B npupozae. Cunuuasl U CUIaH.
Oxcun xpemuawusi(1V). Kpemauesas kucnora
u e€ conu. lemoncrpauuu. Komutekuus
«O0pa31bl IPUPOTHBIX COSTMHEHUH
KpeMHus». Komnekuus crekia, KepaMukH,
LIEMEHTA U U3/IE€THNI U3 HUX.
JlaGopaTopHsbie onbIThl. 38. [Ipormyckanue
YIJIEKUCIIOTO T'a3a Yepe3 pacTBOp CUIIMKATa

KPHUCTAIJIOB, PU3NUECKHE U XUMUYECKUE
CBOMCTBA, MOJIy4YeHUE U MPUMEHEHUE
KPEMHHS C UCTIOJIb30BaHUEM PYCCKOTO
(poHOTO) SI3BIKA U SI3bIKA XUMUH.
Yemanasnueames npuauHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKY CTPOCHUEM
aToMa, BHJIOM XHMHUYSCKOU CBS3H, TUIIOM
KPUCTAJUTMYECKOMN pEeIETKH KPEMHHUSI, €r0




HaTpHsL.

(U3NYECKUMU U XUMUYECKUMHU
CBOMCTBaMHU. Bbinoansams pacy€Thl 110
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUAM
peakuuii, NpOTeKaUINX C y94acTHEM
KPEMHUS U €0 COeAMHEHUI.
Xapaxmepuzoeams cocTas, (puzndeckue u
XMMHUYECKHE CBOWCTBA, ITOJyYeHHE U
IMPUMCHCHUC COG[[I/IHeHI/If/'I KpEMHUA C
UCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO)
A3bIKa U s3bIKa XUMUU. Cpasrusamo
JUOKCUIBI YIIIepo/ia U KPEMHHUSL.

36 CunukaTtHas [Ipon3BOACTBO CTEKIIA U LIEMEHTA. Xapaxkmepuzoeams CUWIINKATHYIO
MIPOMBILIIIEHHOCTb. [Ipoaykuus cunukaTHon IPOMBIIUIEHHOCTh U €€ OCHOBHYIO

IIPOMBIIIJIEHHOCTH: ONITUYECKOE BOJIOKHO, IPONYKLHUIO. Ycmanasaueams aHAIOTUU
Kepamuka, papdop, pasac. Ontuyeckoe MEXAY Pa3IudHbIMHU OTPACIISIMHU
BOJIOKHO JlemoncTpanmnu. Komneknus CUJIMKATHOM IIPOMBILIUIEHHOCTH.
poayKIuu cunukatHou «IIponsBoacTso
CTEKJIa ¥ IEMEHTa» MPOMBIIUICHHOCTH.
BuneodparmenTs! u cnaiasl

37 [Tonyuenue HemeTauIOB Hewmeramisl B npupone. @PpakunoHHas Onucvieams HAX0XKJIEHUE HEMETAIJIOB B
MeperoHKa >KUKOro BO31yXa, KaK crocoo npupone. Xapakmepuzoeams
MIOJIy4YE€HUS KUCIIOPO/a, a30Ta, AproHa. (pakIMOHHYIO IEPETOHKY KHUIKOTO
[Tonmyuyenue pocdopa, kpeMHus, XjI0pa, BO3/1yXa KaK COBOKYITHOCTb (PU3NYECKUX
noja. DIEKTPOIU3 PACTBOPOB. MPOIIECCOB. APTyMEHTHPOBATh OTHECEHUE
Hdemoncrpanun. Komuekuus «[IpuponHble | akTUBHBIX HEMETAJIOB K OKUCIIUTEIBHO-
COEIMHEHUS] HEMETAJIOB. BOCCTAHOBUTEJIBHBIM IIPOLIECCAM.
BuneodparmeHTs U crnaiiapl
«DpakIMOHHAs NEPETOHKA KUIKOTO
BO3AyXa». BuneodparmMeHThl U criaiiabt
«IlonydeHnne Bo1opoaa, KHCIOpoaa U
TaJIOTEHOB JIEKTPOJIUTHYECKUM CIIOCOOOM)

38 [Tonyuyenue BaxkHEHIINX [Tonyuenue cepHON KUCIOTHI: CBIPBE, Xapaxkmepuzoeams XUMHU3M, CBIPBE,

XUMHUYECKHUX COSIMHEHUMN

XHUMHU3M, TCXHOJIOTHYCCKAA CXEMa, METO/Q

annaparypy, Hay4Hble IPUHIUIIBI U




KHIISIIIETO CJI0S, MPUHITUITBI TETUI0O0OMEHa,
MPOTUBOTOKA U LIUPKYIUU. OneyMm.
[Ipon3BOACTBO aMMHaKa: ChIpbE, XMMU3M,
TEXHOJIOTHYECKasd cxema. JleMoHcTpauum.
Mopenu anmnapatoB AJisl POU3BOJICTBA
CEpHOM KUCIOTBL. MOJENb KUISLIETO CIIOA
Mopens KOJIOHHBI CHHTE3a aMMHaKa.
BuneodparmenTst u cnaisi
«IIpon3BOICTBO CEPHOM KUCIIOTHI)).
BuneodparmenTst u cnaisi
«ITpousBoycTBO amMuaka». Komnekius

«ChIpb€ NJIS1 TOJIYYCHUS] CEPHON KHUCIIOTHI)).

IPOAYKIIMIO POU3BOICTBA CEPHOI
kucnotsl. Cpasnuseams NPOU3BOJCTBO
CEPHOI KUCIOTHI C IPOU3BOACTBOM
aMMuaKa.

39 O60061eHue o Teme VYpok-yrpaxxHeHue ¢ UCIOJIb30BaHUE 1Iposooums o1IeHKY COOCTBEHHBIX
«Hemeramel 1 ux CaMOCTOSITEIILHOW PaOOTHI 1O BBHIMTOJIHEHUIO | JOCTH)KCHHI B YCBOCHUHU TEMBI.
COCIMHCHUS» MIPOBEPOYHBIX TECTOB, 3aaHUIN U Koppexmuposams cBOM 3HaHUS B

YIIPaXKHCHHMA COOTBETCTBUH C IIAHUPYEMBIM
pe3ynbTaTtoM [1onyuams XUMHUYECKYIO
nH(OPMAIHA U3 Pa3THIHBIX
NCTOYHUKOB. Ilpeocmasname
nHpopmanuto no reme «Hemeramib» B
BUJIE TaOJIHII, CXEM, OTIOPHOT'O KOHCIIEKTA,
B TOM YHCJIE C TIPUMEHEHUEM CPE/ICTB
KT

40 Konmponvnaa paboma 2
no TeMe «Hemeramnel 1 ux
COCIMHEHUSI»

TEMA 3. Metaniabl 1 ux coequnenus (17 yacon)
41 [TonoxxeHne MeTaJIOB B [Tonoxenune metaios B [lepuoguueckoit ObvscHaAmMb, 9TO TAKOE METAILIHI.

[Iepunonnueckoii cucreme,
CTpPOEHHE aTOMOB U
KpHUCTAJIJIOB.

CHCTEME XMMHYECKHUX dneMeHToB []. 1.
MenpeneeBa, CTpPOEHUE UX aTOMOB U
KpUCTAJIOB. MeTanminnueckas CBsI3b U
MeTaJUTHYecKasi KpUCTaJUTMIecKas peméTka.
Du3nyuecKre CBOICTBA METAJJIOB: 3JIEKTPO-

Pasnuuams GopMbl cyliecTBOBaHUS
METAJIJIOB: 3JIEMEHTHI U MPOCTHIE
BelleCTBa. Xapakmepuzosamuo
XUMHYECKHE JIEMEHThI- METaJLIbI [0 UX
110JI0’KEeHUIO B [lepnoanueckoii cucteme 1.




U TEIUIONPOBOIHOCTh, OTpaXkaroiast
CIIOCOOHOCTD, INIACTUYHOCTE. CIIIaBEI
YEPHBIEC U LIBETHBIE.

N. MenaeneeBa. [Ipoenozuposams
CBOICTBA HE3HAKOMBIX METAIIJIOB 110
nosioxkeHuto B [lepuoauyeckoii cucreme
XUMHUYECKUX djieMmeHToB /1. U.
MenaeneeBa. ¥Yemarnasnueams NTpUINHHO-
CJIEICTBEHHBIE CBSI3U MEXKYy CTPOCHUEM
aToma, BUJIOM XMMHYSCKOM CBSI3U, TUIIOM
KPUCTAJUIMYECKON pEMIETKA METAJLIIOB —
MIPOCTHIX BEIIECTB U UX COCTUHEHUMN

42 OOurre XuMU4YecKre MerTaiiibl Kak BOCCTAHOBHUTEH. ObvscHAmMb, 4TO TaKOE PsiJl aKTUBHOCTH
CBOMCTB METAJJIOB DNEKTPOXUMHUYECKUN PsiJi HAIIPSHKEHUH. METAIIOB. [Ipumensame €ro nis
B3aumopeiicTBue MeTaUIOB C HEMETAUIAMH, | XapaKTEPUCTUKU XUMUYECKUX CBOMCTB
OKCHJIaMH, KACJIOTaMH, COJISIMM. IPOCTBIX BEIIECTB- MeTaJI0B. Ob6obwams
AmomuHoTepMus. JleMOHCTpanuH. CUCTEMY XUMHYECKUX CBOWCTB METAIIJIOB
B3aumopnencTBue HaTpus, JIUTUA U KAIBLIHAA | KaK «BOCCTAHOBUTEJIbHBIE CBOWCTBAY.
¢ Bojoil. ['openue HaTpust, Maraus u xeneza | Cocmasnsiames MOJIEKYISIPHbIE YPAaBHEHUSI
B KHCJIOpOZie. BCIBIIIKa TEPMUTHOM CMECH. | PEAKLUH, Xapakmepu3youwux XUMUIECKHe
B3anmoeiicTBre cMecH MOPOIIKOB CEPhl U | CBOMCTBA METAJIJIOB B CBETE YUECHHUSI 00
XKele3a, IMHKA U cepbl. B3aumonencreue OKHCJIUTEIIbHO- BOCCTAHOBUTEIIBHBIX
ITIOMHUHMS C KUCJIOTaMH, II€JI0YaMH U rpolieccax, a peakliiy ¢ y4acTHEM
BOZON. B3anMozelicTBue xene3a U Meau ¢ JNEKTPOJINTOB, NIPEACTABIIAT TAKXKE U B
xJopoM. B3zanmoneiictere meau ¢ WOHHOM Buje. Habnrwodams v ONIMCHIBATH
KOHLEHTPUPOBAHHOM CEPHOI KUCIIOTON U pEAKIUU MEXKY BELIECTBAMH C TIOMOIIBIO
a30THOM KUCIOTOM (pa3daBieHHON U pycckoro (poAHOrO) sI3bIKa U SI3bIKa
KOHIIEHTpUpOBaHHOM) JIaGopaTopHbIii xumun. Camocmosamensrno npoeooums
onbIT. 39. B3anmoelicTBue xenes3a ¢ OTMBITHI, MOJITBEPKIAFOIIUE XUMUUECKHE
pactBopoM cynbgata meau(Il) CBOWCTBA METAJIJIOB C COOJIOJICHUEM
MIpaBWJI TEXHUKHU 0€3011aCHOCTH
43 OOm1ast XxapaKTepUCTHKA CrtpoeHne aTOMOB U NPOCTHIX BELIECTB. ObvsacHuamb STUMOJIOTHIO Ha3BaHUS
IIeJIOYHBIX METAJIJIOB 3aBUCUMOCTD (PU3HUECKUX U XUMUYECKUX TPYMIBI «IEI0YHbIE METAJUIBIY. Jagamb
44 OO1m1ast XxapakTepUCTHKA CBOMCTB IIEJIOYHBIX METAJJIOB OT 3aps10B OOIIYIO XapaKTEPUCTUKY LIETOYHBIM

MICT0YHBIX MECTAJIJIOB

snep ux aroMoB. OKCHUJTBI ¥ TUIPOKCHIBI
LIEJIOYHBIX METAJUIOB, UX MOJIYyYECHHUE,

METaljiaM 110 UX ITOJIOXKCHHIO B
HepHOﬂquCKOﬁ CHUCTEMEC XUMHNYCCKHUX




CBOICTBA, IpUMeHeHUE. Baxkneimue conu
LIEJIOYHBIX METAJUIOB, UX 3HAYEHUE B KUBOU
Y HEe)KMBOW IIPUPOJIE U B )KU3HU YeIIOBEKA.
JdemoncTpanuu. Okpacka mjiaMeHu
COEIMHEHUSIMU I1I€JIOYHBIX METAJUIOB.

snemenToB JI. 1. Menpaeneena.
Xapaxmepuzoeams cTpoeHUE, (PU3NICCKHE
U XUMHUYECKHE CBOMCTBA IIETOYHBIX
METAJIJIOB B CBETE OOIIEr0, 0COOESHHOTO U
eaquHUYIHOTO. [Ipedckazvieams
(u3nUecKre U XUMUIECKUE CBOMCTBA
OKCHJIOB ¥ THJIPOKCHIOB IIETOYHBIX
METaJJIOB Ha OCHOBE MX COCTaBa U
CTPOCHHUSI M TIOATBEPXKIATh MPOTHO3BI
YpaBHEHUSMH COOTBETCTBYIOIINX
peakuuii. IIposooums pacuéThl Mo
XUMHYECKUM (DOpMYyIIaM U ypaBHEHUSM
peaxIuii, MPOTEeKAIIINUX C YUaCTUEM
IICJIOYHEBIX METAJJIOB U MX COCAUHCHUMN.

45

OO01mas xapakTepucThKa
LEJI0YHO3EMENbHBIX
METaJIJIOB

46

OO6m1ast xapakTepucTHUKa
[IEJI0OYHO3EMETBHBIX
METaJIIOB

CtpoeHue aTOMOB U MPOCTHIX BEIIECTB.
3aBUCUMOCTD (PU3UUYECKUX
LIEJIOYHO3EMEIIBHBIX METAJUIOB OT 3apsi0B
simep ux atoMoB. OKCHJIBI ¥ TUIPOKCHUIBI
IIEJIOYHO3EMEIbHBIX METAJIJIOB, X
MOJy4€HHUE, CBOMCTBA U TPUMEHEHHUE.
Baxneiiue conu mEnouyHo3eMeIbHbIX
METAJUIOB, UX 3HAYEHUE B MPUPOJIC U KU3HU
yenoBeka. KapOoHaTsl ¥ rufipokapOoHaThI
kanbius. Jlemoncrpauuu. Okpacka
IUIAMEHH COSTUHCHUSIMU
MEN0YHO3EMEIBHEIX MeTAILIOB. [ amenme
HW3BECTH BOJOM BOJBI M ONBITHI C HEH
JlabGoparopubiii onbIT. 40.ITonydyenue
HU3BECTKOBOI BOJBI.

ObvsacHambs STUMOJIOTHIO Ha3BaHUS
TPYIIIIBI «IIET0YHO-3EMETbHBIEC METAILITBI.
Jlasamwb 0OIIIYIO XapaKTEPUCTUKY
metamuiam [IA rpymmsl (ménouno-
3eMeNbHBIM MeTaJlJIaM) 10 UX MOJIOKEHUIO
B [lepnoanyeckoi cucreme XuMHUECKUX
aneMeHToB 1. U.Menneneesa.
Xapaxkmepuzosamwv ctpoenune, Gu3nIecKue
Y XMMHUYECKHE CBOMCTBA IIEIOYHO-
3eMeJIbHBIX METAJIOB B CBETE OOIIETO,
0COOCHHOTO U €IMHUYHOTO.
Ilpeockazvieame pusnyeckue u
XUMHUYECKHUE CBOKMCTBA OKCUIOB U
TUAPOKCHIOB MeTaiioB [IA rpynmsl Ha
OCHOBE MX COCTaBa U CTPOEHUS U
MTOATBEPKIaTh MPOTHO3bI YPABHEHUSIMU
COOTBETCTBYIOIIUX peakuuid. [Iposooums
pacy€ThI M0 XUMHUYECKUM (HopMyIaM 1
YpaBHEHUSIM PEAKIIMii, MPOTEKAIOIIUX C




Y4aCTHUEM IEJTOYHBIX METAJUIOB U UX
COEIUHEHU.

a7 JKecTkocTh BOABI U JKécTkocTh BOJIBI: BpeMEHHAS U O0wscHAMb, YTO TAKOE «KECTKOCTh
CIIOCOOBI €€ yCTpaHeHUs nocrosinHasi. CrocoObl yCTpaHSHHUS BOJbIY. Paznuuams BpeMEHHYIO 1
BpeMeHHOH KEcTKocTU. CrocoOb! MOCTOSTHHYIO JK€CTKOCTh BO/JIBI.
YCTpaHEHHUSI OCTOSIHHOM KECTKOCTH. Ilpeonacame ciocoObl yCTpaHEHUS
HNounutel. demoncTpauuu. [Tonyyenue YKECTKOCTH BOJbI [Iposooums, HAOIIOAATH
JKECTKOM BOJIBI B3aNMOICHCTBHEM Y OIMCHIBATh XUMUYECKUI SKCIIEPUMEHT, C
YTIIEKUCIIOTO C H3BECTKOBOM BOJOM. COOJTI0ICHUEM MPABHIT TEXHUKH
Ycerpanenue BpeMEeHHOM )KECTKOCTH 0€30MacCHOCTH.
KUIISTYCHUEM U JI00aBKOM COMBL. Y CTpaHCHHUE
MTOCTOSTHHOM KECTKOCTH (BUACO(PArMEHT).
n100aBKO# coJibl. IOHUTBI M IPUHIIAIT UX
JIeHCTBHS.
48 Ilpakmuueckan paboma 6 [Tonyuyenue xKECTKON BOABI Ilonyuams, coOMpaTh U pacrio3HaBaTh
«ITomyueHue »KeCTKOU BOJIbI B3aUMOJICHCTBUEM YTIIEKHUCIIOTO C YIIICKUCIBIN Ta3 Obpawamubcs ¢
U CIIOCOOBI €€ YCTPaHEHUS» W3BECTKOBOW BOJIOM. Y cTpaHeHue 1a00paTOPHBIM 000PYIOBAaHUEM U
BPEMEHHOM KECTKOCTU KUTISTYCHUEM U HarpeBaTeIbHBIMHU MPUOOPaMHU B
N00aBKOM COJBL. Y CTpaHEHUE MTOCTOSTHHOMN COOTBETCTBUU C MPABWIAMH TEXHUKHU
’)KEcTKOCTH 100aBKOM coabl. McnbiTanue oesonacHoct. Habrooams u onucwvleams
AKECTKON BOJBI PACTBOPOM MbLIA XUMUYECKUN SKCIIEPUMEHT C TTIOMOLIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
XUMUH. DopMmynuposans BIBOJIBI 110
pe3yabTaTaM IMPOBEJACHHOTO
skcnepumenta. Compyonuuams B
rporiecce y4eOHOro B3auMOICHCTBUS MTPH
paboTe B rpymnmax.
49 ATOMUHUH U €T0 CoenuHeHns aaOMUHUS B IPUPOJIE. Xapaxkmepuzoeams aATFOMUHUN I10 €70

COCOIMHCHUA

XHMHYECKHE CBOICTBA aJIOMHHHUSL.
Oco0eHHOCTH OKCHJIa U THAPOKCH 1A
ATIOMHUHUS KaK aM(OTEPHBIX COSTUHEHHIM.
Baxkneiimme conu anoMuHUS (XJIOPUL,
cynbdart). demoncrpanuu. Komiexmus

nonoxenuto B [lepuoanueckoit cucrteme
XUMHUYECKUX djieMeHToB /1. U.
MenneneeBa. Onucvlieams CTPOEHUE,
(bu3nIecKre 1 XUMHUIECKHUE CBONCTBA
AITIOMUHHUS, TOATBEPK1ast UX




IIPUPOJHBIX COCINHEHUN AIFOMUHHSA.
Buneodparmentst u crnaiiasl «Okcua
QJIFOMUHUS U €r0 MOAU(UKALUU».
IMTonxydenue amdorepHOro rupoKcua
IIOMMHMS U UCCIIEI0OBAaHUE €0 CBOMCTB.

COOTBETCTBYIOLIMMH YPaBHEHUSIMU
peakuuii. O0wscHsAMb TBOWCTBEHHBIH
XapaKkTep XUMUYECKHUX CBOMCTB OKCHJIA U
TUIPOKCHU/IA ATFOMUHUS.
KoHkpeTu3npoBaTh 371€KTPOIUTUYECKOE
[I0JIyYE€HUE METAJIIIOB OIIMCAHUEM
IPOM3BOJICTBA AJTFOMUHHUS.
Yemanasnuseams 3aBucuMocTh o0nacTeit
IPUMEHEHHS AIIOMUHUS U €0 CIJIaBOB OT
CBOMCTB. /Ipo6ooums pacy€Thl MO
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSIM
peakuuii, NpOTEeKaIoIINX C y4acTUEM
QJIIOMUHUS U €r0 COCIMHEHUH.

50 JKenes3o u ero coeuHCHHUS Oco0eHHOCTH CTPOCHHS aToMa JKene3a. Xapaxmepuzoeams OJIOKEHUE Kelie3a B
51 XKeneso u ero coenuHeHUs XKeneso B npupoae. Baxueiimue pyast [epuonnveckoit cucTeMe XUMUYECKUX
xene3a. Oxeunbl ¥ runpokcuas xenesa(ll) | snementos J. Y. Menaeneena,
u (I1I). Conm xeneza(Il) u (II1) 0COOCHHOCTH CTPOCHHUS aTOMA.
OO6HapyxeHrne NOHOB KaTHOHOB KeJie3a B Onucvieams HU3NYECKHE U XUMUYECKHE
pacTtBope. 3HaU€HHE COeTMHEHUI JKene3a. CBOICTBa Kene3a, MOATBEPKAAsT UX
JlabopaTopHblie onbITh. 41. [Tomyuenue COOTBETCTBYIOIIIMMHU YPAaBHEHUSMU
ruapokcuaos xeneza(Il) u (IIT). 42 peakiuii. O0vsacHAmMb HaTNUNe ABYX
KauecTBeHHBIC peaKIMK Ha KATHOHBI TCHETHUYECKUX PSJIOB COSAMHCHUN Kelre3a
xKenesa. Fe2+ u Fe 3+ . Yemanasnusamo
3aBUCHUMOCTh o0acTell pUMEHEHUs
JKeJle3a U ero CIJIaBOB OT CBOMCTB.
[TpoBOAUTH PaCUETHI 10 XUMUICCKUM
(dhopMyliaM U ypaBHEHUSIM PEaKIIHid,
MIPOTEKAOIINX C YIACTUEM JKeJie3a U €T
coeaunenuit. Habarooams u onucvieams
peaKIy MKy BEIIeCTBAMHU C TIOMOIIBIO
pycckoro (pOAHOTO) SI3bIKA U SI3bIKA XUMUHU
52 Ilpakmuueckasa paboma 7 Pemrenue skciepuMeHTABHBIX 33729 DKCIEPUMEHTAIBHO UCCe008aNb

«Pemmenne

HapaCllO3HaBaHHUC U MMOJIYYCHUC MCTAJIJIOB U

CBOMCTBA METAJJIOB U UX COCHHHCHHﬁ,




AKCIEPUMEHTAIBHBIX 3a]1a4
1o TeMe «MeTauibl»»

HUX COEIUHEHUN

peliaTh SKCIepUMEHTaIbHbIC 33]]a4H 10
teme «MeTaiby. Paborats ¢
71a00paTOpHBIM 000PYIOBAaHUEM U
HarpeBaTeIbHBIMU IPUOOpaMU B
COOTBETCTBUHU C MMPaBUIAMH TEXHUKHU
6e3omacHocTu. Habiodams CBOMCTBA
METAJIJIOB U UX COCTMHEHUI U SIBIICHUH,
MPOUCXOIAIINX ¢ HUMU. Onucvieams
XUMHYECKHUH SKCIIEPUMEHT C TTIOMOIIbIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
XUMHUH. Dopmynuposans BbIBOJIBI 110
pe3yJibTaTaM MpPOBEACHHOTO
skcriepuMenTa Onpedensims (UCXOS U3
y4eOHOM 3a/1a4u) HEOOXOIUMOCTh
UCIIOJIb30BaHUs HAOIIOICHUS MU
IKCIIEPUMEHTA

53 Koppo3us MeTannos u
CIOCOOBI 3aIIUTHI OT HEE
54 Mertaisl B mpupoze.
[TonsiTHE O METATUTYpIrUMN.
55 Mertaisl B mpupoze.

[TonsiTEe 0 MeTaTYprum.

Koppo3sust xumuueckas u
ANEKTPOXUMHUYECKas. 3aliTa METAJIOB OT
kopposuu. Jlemoncrpauuu. Komnexkuus
«XHUMUYECKHE UCTOYHUKH TOKaY.
Pe3ynbTathl AUTENBLHOTO YKCIIEPUMEHTA 10
W3Y4YEHHIO YCIOBUN MPOLIECCOB KOPPO3UH
CTaJIbHBIX U3/IETUH B 3aBUCUMOCTH OT
YCJIOBU MPOLIECCOB.

ObvscHamb, 4TO TaKOE KOPPO3HUS.
Paznuuams XUMHYECKYIO U
IEKTPOXUMHUYECKYIO KOPPO3HH.
Hnniocmpuposams OHATUS «KOPPO3USY,
«XMMHYECKast KOPPO3Hs»,
«QIEKTPOXUMHUYECKAsT KOPPO3HSI»
npumepamu. Xapakmepuzoeams criocoObl
3alIUTHl METAJUIOB OT KOPPO3UHU
Knaccugpuyuposame hopmbl IpUpOAHBIX
COEMHEHUN pupoae. Xapakmepuzosamo
o0111e crocoOb! MOTY4YEeHUs! METAIJIOB.
KonkpernsupoBatb 3TH cr1ocoObI
MpUMEPaMU M JIEKTPOMETAILTYPrusl.
JlomenHnslii npouecc. Onucvieams
JIOMEHHBIH MPOLIECC U AIIEKTPOIUTHIECKOE
MoJTy4eHrne MeTauioB. PazniaaTs u€pHeie
U IIBETHBIE METAJUIbI, YYT'YHBI M CTAJIN




56

O06001IeHrEe 3HaHUI 110
TeMe «MeTabl»

YPOK-ynpaxHEHUE C UCIIOJIb30BaHNE
CaMOCTOSITENTbHOW Pa0OTHI MO BHIMOJIHEHUIO
IIPOBEPOUYHBIX TECTOB, 3aJaHUN U
YIPA)KHEHUM.

IIposooums oyenky cOOCTBEHHBIX
JOCTUKEHUH B YCBOCHHH TEMBI.
Koppexmuposeamy cBou 3HaHUS B
COOTBETCTBUHU C IJIAHUPYEMBIM
pesynbratoM Ilonyuams XUMUYECKYIO
nH(OPMAIINU U3 PA3THYHBIX UCTOYHUKOB.
IIpeocmasnsamb THGOPMALIHIO TIO TEME
«Mertaisl» B BAIE TaOIUL], CXEM,
OTIOPHOT'0 KOHCIIEKTa, B TOM YHUCJIE C
npumeHeHueM cpencts MKT.

57 Koumponvnas paboma 3
1o TeMe «MeTajutb»
58 Xumudeckas opraHuszanus Crpoenue 3emiu: s1po, MAHTHS, 3€MHas Hnmezpuposams cBeieHUS 1O
IUTAHETHI 3eMIIs KOpa, X XUMU4IecKuit cocras. JIutochepa u | pusmueckoit reorpaduu B 3HAHHUS O
e€ XuMH4YeCKUi coctaB. MuHepainsbl. Pyibl. | XUMHYECKON OpPraHU3aluu IIJIAHETHI.
Ocanounsie nopoas [lone3nsie Xapaxmepuzosams XUMUYECKHUI COCTaB
nckonaemble. XMMHUYECKHH COCTAB Te0JIOTHYECKUX 000I04eK 3eMITH.
ruapocdeprl. XUMUYECKUI COCTaB Paznuuams MUHEpPAIIBI U TOPHBIE TIOPOABI,
atMocdepsl. JleMoHcTpanumu. B TOM YHCIIE U PYIBL.
Buneodparments! u cnaiiasl «CTpoeHue
3emMild U €€ XUMUYECKUU COCTaB».
Kosneknuss MUHEPaIoOB M TOPHBIX IOPOJ.
Konnexkuust «Pyasl MeTamioBy.
JlaGopaTopHbie onbIThl. 43. N3yyenue
TpaHUTA.
59 OxpaHa okpyxaroniei HcTOUHMKHM XUMHUYECKOTO 3arpsA3HEHUS Xapaxkmepuzoeams UICTOUHUKH

Cpelbl OT XUMUYECKOTO
3arpsA3HEHUs

oKpyxarotei cpensl. ['mobanbHbIC
9KOJIOTUYECKHE MPOOIEMBI YeTTOBEUESCTRA!
MAPHUKOBBIN dPPEKT, KUCITOTHBIC JOKIH,
030HOBBIE JBIPbl. MEXKTyHapOagHOE
COTPYIHUYECTBO B 00JIACTH OXPaHbI
OKpY>KalOIlIeH CPelIbl OT XUMUYECKOTO
3arpsi3HeHUs. «3en€Hast XUMUS.

XUMHUYECKOTO 3arpsi3sHEHUST OKPYKaIOIIEn
cpensl. Onucvigams TI00aIbHBIE
9KOJIOTHYECKHE MTPOOIIEMBI UeTOBEYECTBA,
CBSI3aHHBIE C XUMHUUYECKHUM 3arpsSi3HEHUEM.
IIpeonacams MyTH MUHUMU3ALIAN
BO3JICUCTBUS XUMUYECKOTO 3arpsI3HCHHS
Ha OKpYXaruyt cpeny. [lpusooums




JemoncTpauuu. BuneohparmeHTs! u
caipl «I T00aIbHBIE YKOJIOTHIECKHE
POOJIEMBI YETI0OBEUECTBAY

IpPUMEPBI MEXTYHAPOIHOTO
COTPYAHUYECTBA B 00JIACTH OXPaHbI
OKpYKarollen cpesibl OT XUMUYECKOTO
3arps3HEHUSL.

TEMA 4. O6001meHue 3 HAHUIA 110 XUMHH 32 KYPC

OCHOBHOM

mKoJblIToAroToBKa K 0CHOBHOMY rocyaapcreennomy sxk3ameny.(OI'J) (7 gacon)

60 BemecTBa CtpoeHue aToMa B COOTBETCTBHUU C IIpeocmasnsame nHGOPMALIUIO TIO TEME
MIOJIOKEHUEM XMMHUYECKOI0 AJIEMEHTA B «Ilepuoanueckuii 3akoH u [lepuoguueckas
[Tepuoanueckoii cucreme. CTpoeHue cucrema 1. 1. MenpeneeBa B CBETE TEOpUH
BEILIECTBA: XUMHUYECKas CBS3b U CTpOEHHS aTOMa» B BUJIE TaOIHIL, CXEM,
KPUCTAJUTMYECKUE PEIIETKU. 3aBUCUMOCTD ONOPHOT0 KOHCIEKTA, B TOM YHCIIE C
CBOMCTB 00pa30BaHHBIX AJIIEMEHTaAMHU npumeHenueM cpenctB UKT. Boinoaname
MPOCTHIX BEIIECTB (METAIUIOB, HEMETAVIOB, | TECTOBBIC 3aJ]aHUs 110 TEME.
0JIarOpOHBIX T'a30B) OT MOJIOKEHUS Ilpeocmasnsamv THGOPMALIHIO TIO TEME
371eMeHTOB B [leproanueckoil cucreme. «BHUIbI XUMHYECKUX CBSI3€M U TUIIbI
Tunosorus HEOpraHMYECKUX BEIIECTB, KpUCTAJUIMYECKUX pel€ToK. B3anmocBs3b
JIEJICHUE MX Ha KJIACCHI U TPYIIIHI. CTPOCHHUSI U CBOMCTB BEIIECTBY» B BUJIC
[IpencraBurenmu. TaOIHUI, CXEM, OTIOPHOTO KOHCIIEKTAa, B TOM
yucne ¢ npuMeHeHnem cpeacts MKT
61 XUMHYECKUE peaKun [Ipu3Haky u ycnoBusi MPOTEKAHUS IIpeocmasname nHMOPMALIUIO IO TEME
XMMHYECKHUX peakiui. Tumosorus «Knaccudukanus XUMUYECKUX PEeaKITui
XUMHUYECKUX PEAKUU MO pa3IMUHbIM 10 pa3IMYHbIM pu3HakaMm. CKOpOCTh
OCHOBaHMsIM. Peakiiuu moHHOTO OOMeHa. XUMUYECKUX PEaKiuii» B BUJIE TAOJIHUII,
OKHUCIUTENbHO- BOCCTAHOBUTEIIbHbBIE CXEM, OIIOPHOT'O KOHCIIEKTa, B TOM YHCIIE C
peaKuuu. npumeHennem cpeactB UKT. Beinoaname
TECTOBBIE 3aJ]aHUs 110 TEME.
Xapaxkmepuzosamsb OKACIUTENBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUU, OKUCIIUTEIb
W BOCCTAHOBUTENb. Omauyams 3TOT THUII
peakuuii oT peakiuii oOMeHa.
3anucvleams ypaBHEHUS OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI C TOMONIBIO
9JICKTPOHHOTO OajaHca.
62 OCHOBBI HEOPTraHUYECKOM XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB. Xapaxmepuzosams o011ME, OCOOCHHBIC U




XUMHNHU

XapakTepHble XUMUUYECKHE CBOMCTBA

WHIWBUAYAJIbHBIC CBOMCTBA KHCJIOT,

63 OCHOBBI HEOPTAHUYECKOM COJNIC00PA3yIOIMIUX OKCHJIOB, TUAPOKCHIIOB OCHOBaHUH, COJICH B CBETE TCOPUH
XUMHH (ocHOBaHM, KUCTIOT U aM(pOTEPHBIX ANEKTPOIUTUYECKON TUCCOLIUAIUH.

THJIPOKCHUOB), COJIEH. Apaymenmupoeams BOZMOKHOCTh
NPOTEKaHUs XUMHUYECKUX PEeakluii B
pacTBOpax IMEKTPOIUTAX UCXOIS U3
ycioBuid. Knaccughuyuposamso
HEOpraHMYECKUE BEIIECTBA IO COCTaBy U
cBoiicTBaM. [IpuBoauTE MpUMeEpHI
IpeACcTaBUTENIeH KOHKPETHBIX KJIACCOB H
TPy HEOPTaHUYECKUX BEIIECTB.

64 [ToBTOpEeHME U 006001IEHNE TectupoBanue, pelieHUe 3a1a4 U Buvinoaname TecThl U yrpaXKHEHUs], pelliaTh
o teme. [loaroroska k BBHITIOJTHEHUE YIPAXXHEHUI 110 TeMe 3aa4u 1o teme. I[lposooums oyeHky
KOHTPOJIBHOU paboTe. COOCTBEHHBIX JOCTH)KEHUN B YCBOCHUU

TeMbl. Koppekmuposams CBOM 3HAHUS B
COOTBETCTBHUH C TUIAHUPYEMBIM
pe3ynbTaTOM

65 Konumponvnas paboma 4
«HMToroBas o xypcy
OCHOBHOM IIKOJIBD)

66 AHanu3 KOHTPOJILHON
pab6ortsl. [lonBenenue
UTOTOB Iojia.

67-68 | PesepBHOE Bpems
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