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I[NOACHUTEJIbHA A 3AIINCKA

Pabouas mporpamma 1o XuMHMHM pa3paboTaHa B coOTBeTcTBUH ¢ DenepanbHbIMU
rOCYyJapCTBEHHBIMH ~ O0Opa30BaTeIbHBIMH  CTAaHAAPTaMH  OCHOBHOTO  oOmiero oOpa3oBaHus
COCTaBJIEHA Ha OCHOBE AaBTOPCKOW IPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHMs MO XUMUHU. 8-9
kinaccel. Aropel O. C. T'abpuensn, A. B. Kymmoma. JlanHas mporpamMma KOHKpPETH3HPYET
colepXKaHUEe CTaHjaapra, MAaéT paclpelesieHue y4yeOHBIX 4YacoB IO  paslenaM  Kypca,
IIOCJIEZI0BATEIbHOCTh M3YYEHUS TEM U Pa3felioB C y4ETOM MeEKIpPeJIMETHbIX M IpeAMeTHbIX
cBsI3eil, JIOTMKN y4eOHOro Ipoliecca, BO3pacTHBIX OCOOCHHOCTEN yJaluxcs.

IIporpamma paccuutana Ha 68 yacoB (2 yaca B Helenw0), B TOM 4MCIE B 8 Kjlacce Ha
KOHTPOJIbHbIE pabOThI- 44aca, MpakTHUecKue paboTsl 4 yaca, B 9 kiacce Ha KOHTPOJbHbIE PaOOTHI-
4uaca, npakTU4YeCKHe pabOTHI 5 YacoB.

IMean oOyyeHuss XUMHUH

dopmuposanue y ydanmxcs XUMHUYECKOW KapTHHBI MHUpPAa KaK OPraHUYECKOM YacTH €ero
LIEJIOCTHON €CTECTBEHHOHAYYHOU KapTUHBI;

Pazeumue TO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN
ydalxcs B IPOLECCe M3YYEHHs UMH XMMHMUYECKON HAayKH U €€ BKJaJa B COBPEMEHHBIM Hay4dHO-
TEXHUUYECKUM ITPOTpecc;

dopmuposanue BaXXHENIINX JOIMYECKUX ONEpAlMil MbIIUICHUS (aHAINU3, CUHTE3, 00001IeHNE,
KOHKpEeTH3alusi, CpaBHEHHUE U JIp.) B MPOILIECCE NTO3HAHUS CUCTEMbl BaKHEHIINX MMOHATHH, 3aKOHOB
Y TEOPH O COCTaBe, CTPOCHUU U CBOMCTBAaX XMMUYECKUX BEILECTB;

éocnumanue yOEXKICHHOCTH B TOM, YTO NPUMEHEHHUE IOIYYEHHBIX 3HAHUM M yMEHHH IO
XUMHHU SIBJISIETCS. OOBEKTUBHOM HEOOXOAMMOCTBIO Ui Oe30macHOi paboThl C BelIeCTBaMH U
MaTepHuajiaMH B OBITY U Ha IPOM3BOJICTBE;

npoekmuposanue M peanu3ayus BbIITyCKHUKaMH OCHOBHOM IIKOJIBI JINYHOM 00pa3oBaTeIbHON
TpaeKTOpUHU: BbIOOp mpodumis o00ydeHHss B CTapliedl IKoje WIM NpOoPecCHOHATBHOIO
00pa30BaTENLHOTO YUPEKICHUS;

06/1a0eHue KIIOUEBBIMU KOMIIETEHIUSAMHU (y4eOHO-ITO3HABATEIbHBIMHU, HWH(OPMAalOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMHM, KOMMYHHUKATHBHBIMH).

OO0mas xapakrepucTuka yueOHOro npeamera

B cootBerctBunm ¢ ®enepanbHbIM TOCYAAPCTBEHHBIM O0Opa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 001mero oOpa3oBaHMsl YdYalllMecsl JOJDKHBI OBJIAJeTh TAaKUMH I103HABaTEIbHBIMU
y4eOHbIMU JEUCTBUAMM, KaK yMEHHE (OpPMYIHpOBaTh MpoOJEeMy M TUIOTE3Y, CTaBUTh LEIU U
3a/la4l, CTPOUTH IUIaHBl JOCTHKEHHS IeJled M pelIeHHs] IOCTaBJIEHHBIX 3aJad, IPOBOAMUTH
DKCIEPUMEHT U Ha €r0 OCHOBE JI€JaTh BBIBOJBI M YMO3AaK/IKOYEHHUs, IPEACTABIATh UX U OTCTaUBaTh
CBOIO TOUKy 3peHHs. Kpome 3TOro, ydvammecss IOJKHBI OBJIQJEThb NMPHUEMAMH, CBSI3aHHBIMH C
ONpEACICHUEM TIOHATHI: OrpaHUYMBATh UX, OINCHIBaTh, XapaKT€pPU30BaTb W CPAaBHUBATb.
CnenoBarenbHO, NP H3YYEHUH XHMHUU B OCHOBHOM IIKOJie Yydaliuecs JOJDKHBI OBJAJIETh
y4eOHbIMM  JEHCTBUSMH, TO3BOJIIOLIMMM WM  JOCTHYb JIMYHOCTHBIX, TPEJAMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.

[Ipemuiaraemast mporpamma 1Mo XMMHH pacKkpbIBaeT BKIJIAJ y4yeOHOro MpeaMeTa B JIOCTHUIKEHUE
1eneld OCHOBHOTO 0OIIero oOpa3oBaHUS M OIpenesseT BaKHEWIINE COJepKaTelIbHbIe JIMHUU
npeaMera:

* «BEIIECTBO» - 3HAHHE O COCTaBe M CTPOEHHMM BEILECTB, UX CBOMCTBAX U OHOJIOTHYECKOM
3HAYEHUH;

¢ «XHMMHYECKasl peakius» - 3HAHUE O MPEBPAILECHUSAX OJHUX BEIIECTB B JAPYTUe, YCIOBHSIX
NPOTEKaHUS TaKUX MPEBPALICHUN U CIIOCO0axX YMpaBJICHUs PEaKLUsAMHU;

* IpPUMEHEHUE BEIIEeCTB»- 3HAHME U OMbIT 0e30MacHOro oO0palleHus] C BEIIeCTBAMH,
MaTepHajaMH U IpoleccaMy, He0OXO0AUMBIMU B OBITY U Ha MIPOU3BOICTBE;

* I3BIK XMMHH» - ONEPUPOBAHUE CUCTEMOW BAXHEWIINX XMUMHWYECKHX IIOHATUH, 3HAHHE
XUMHUYECKOH HOMEHKJIATYpbl, a TaKXe BIJIAJEHUE XUMHUYECKOH CHMBOJIMKOM (XMMHUYECKUMU



dbopMynaMu 1 ypaBHECHHSIMH).
Mecto yuebHOTro nmpeaMera B yaeOHOM TIJIaHE JIUIIES
N3yuenue kypca «Xumusi» ocymecTBisiercs ¢ 8 mo 9 kiace, 4ro cocraniseT 136 yacoB, U3 HUX

KoauuecTtBO
KosaunyecTBo KounyecTBO YpoBeHb
Kaacc Y4eOHbIX
YaCcoB B HeIeJII0 YaCcoB B I'oJ{ o0yueHust
HexeJIb
8 2 68 34 Ba3osBerii
9 2 68 34 BazoBsrii
Bcero 136 yacoB

B mpouecce ocBoeHusi mporpaMMbl Kypca XMMHUM —8-9 Kjacca ydaluecs OBJIaJEBAIOT
YMEHHSIMH CTaBUTh BOIIPOCHI, HAOIIO/1aTh, OOBSICHATD, KJIACCU(PUIIUPOBAThH, CPABHUBATH, IIPOBOINUTH
AKCIEPUMEHT U MHTEPIPETUPOBATH BHIBOJBI HA €T0 OCHOBE, ONPEAEIATh UCTOYHUKU XMMHUYECKON
uH(popMalliy, MOJdy4YaTh U aHAIM3UPOBATH €€, a TaKKe FOTOBUTh HAa 3TOM OCHOBE COOCTBEHHBIN
MH(OPMaLIMOHHBIN POAYKT, IPE3EHTOBATh €T0 U BECTU JAUCKYCCHIO.

[IporpaMma Kypca XMMHH JAJI OCHOBHOM HIKOJIBI pa3padaThIiBaiach C y4€TOM MEePBOHAYATBHBIX
IPEJICTABICHUM, IMOJIYUEHHBIX YYallMMMCS B HAYaJbHOM IIKOJE NPU H3YYEHHUHU OKPYXKAIOLIETro
MUDpa.

[Ipennaraemass mporpamma XOTs M HOCHUT OOIIEKYJIbTYPHBIM XapakTep M HE CTAaBUT 3aJauy
npodecCHOHANBFHOM MOATOTOBKM YYallMXCs, TEeM HE MEHee II03BOJIIET UM OIpPENEIUThCS C
BBIOOpOM TIpodiIst 00yYSHHS B CTapIIEH IIKOJIE.

OcHoBHbIE H/IeH Mpe1JIaraeMoro Kypca:

* MaTepHaJIbHOE EIUHCTBO BELLECTB €CTECTBEHHOTO MHUPA, UX F€HETUYECKAs CBS3b;

* TPUYUHHO-CJIEJICTBEHHBIE CBA3M MEXKIY COCTaBOM, CTPOCHUEM, CBOWCTBAMHU, TIOTYyYCHHEM U
IIPUMEHEHHUEM BEIIECTB;

+ T03HABAaEMOCTb BEUIECTB M 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMUUECKUX PEAKIUH;

+ OOBsICHSIONIAsE M MPOTHO3UPYIOIIAs POJIb TEOPETHUECKUX 3HAHUU NI (DaKTOIOrHYECKOro
MaTepuania XMMHUH 3JIEMEHTOB;

¢ KOHKpPETHO€ XHMHMUYECKOE COEIMHEHHE KaK 3BEHO B HENpPEpPBhIBHOM IE€NH MpeBpalleHuit
BELIECTB, YUYaCTBYIOLIEE B KPYTOBOPOTE XUMUYECKUX IEMEHTOB M XUMUYECKON IBOJIIOLINH;

+ OOBEKTHBHOCTb U IO3HABAEMOCTh 3aKOHOB NPUPOJbI; 3HAHUE 3aKOHOB XUMHH IO3BOJISET
yIpaBJIATh XMUMHUYECKHMMHU MPEBpAIlEHUS MU BELIECTB, HAXOJIUTh O3KOJOIMYECKH Oe30MacHbIe
CrocoObl MPOU3BOCTBA U OXPaHbl OKPYKAIOIIEH CPeJlbl OT 3arpsA3HEHMUS;

* B3aUMOCBS3aHHOCTh HAYKU U NMPAKTHKH; TPEOOBaHMS MPAKTUKU -ABIIKYILAS CHUJA pa3BUTHS
HAyKH, YCIEXU MPAKTUKU 00YCIOBIIEHBI TOCTUKEHUSIMU HAYKH;

* Ppa3BUTHE XMMHMYECKONM HAyKH W XMMH3aLUs HAPOJHOTO XO34HCTBA CIy)KaT HHTEpecaM
YyeJloBeKa U 00IlecTBa B II€JIOM, UMEIOT T'YMaHUCTHYECKUH XapaKTep U MPU3BAHbI CIIOCOOCTBOBATH
peLIeHHIO I100aTbHBIX MPOOJIEM COBPEMEHHOCTH.

3HAuUUTENbHOE MECTO B COJAEPKAHMM Kypca OTBOJUTCS XUMHUYECKOMY BKcrepuMmeHTy. OH
NOo3BOJIsIeT CchOPMHUPOBATh y YYaIIMXCS CIEHUalbHbIe TpeAMETHble YMEHHs paboTarh C
XUMHUYECKHMHU BEIIECTBAMH, BBIIOIHSITH MPOCTHIE XUMUYECKUE OTBITHI, HAYYUTh UX O€30IaCHOMY U
HKOJIOTHYECKU TPAMOTHOMY OOPAIIEHHUIO C BEIIECTBAMHU B OBITY M Ha IPOU3BO/ICTBE.

HN3MmeHeHus1, BHOCHMbIE B pa004yl0 NporpamMmy:

[lepBbIM NPUHIUMNHMATIBHBIM MOMEHTOM SIBIISIETCS IEepeHeceHHe  OJIOYHBIX  MOJyJeil:
«Ipaktukym Nel» u «lIpaktukym Ne2» B tembl «BBenenue»,Ne3, Ne4, Ne6, a HMEHHO:
IpakTUYecKre paboThl MPOBOJATCS HE OJOKOM, a IPU W3YYEHHH COOTBETCTBYIOIIMX TEMATHYECKUX
BOIIPOCOB.

Tak mnpaktuueckass pabota Nel «lIpaBuna TexHMKH Oe30macHOCTH Ipu paboTe B
xuMudeckoM  kabuuere. [lpuémbr  oOpamenuss ¢ 1abOpaToOpHBIM  00OpYyIOBaHUEM U
HarpeBaTelbHBIMU NPHOOpaMI» MPOBOJUTCS  Ha TPEThEM YpOKe, MpakThueckas pabdora Ne2
«[IpuroroBiieHne pacTBOpa caxapa U OIpe/eJeHIe MAaCCOBOM JIOJIU €r0 B PacTBOPEY, MPOBOIUTCS
B Teme Ne3 «CoeauHEHHUS XHMHYECKHX 3JEMEHTOBY», MpakTuueckas padora Ne3 «llpusnaku
XUMUYECKHUX peakuuin» B TeMe Ned «3MeHeHus), MpOoUCXOoaaue ¢ BEUECTBAMNY, PAKTUYECKAs



pabora Ne 4 «Pemenue sKCIepUMEHTATIBHBIX 3amau» B Teme Ne5S «PactBopenue. PacTBOpHI.
CBolicTBa pacTBOPOB 3JICKTPOJIUTOBY». biaromaps JaHHOW MEPEIIAHUPOBKH, YKOHOMUTCS BpeMs
JUIs  W3y4eHus Oosiee CIOXKHBIX T€M M MPOBEICHHS MPAKTHKYMOB IO JaHHBIM T€MaM C LEJIbI0
OoJsee neTalbHOM OTPaOOTKHU 3HAHUIL, TOJIYYEHHBIX 00y4aloIUMUCS.

[IpakTuyeckune paboTsl B 9 Kitacce CrpynmupoOBaHbl B OJOKH - XUMUYECKHE MPAKTHKYMBI,
KOTOPBIE CITY’KaT HE TOJBKO CPEJICTBOM 3aKPEIUIEHUS] YMEHUN U HABBIKOB, HO M KOHTPOJISI Ka4eCTBa
uX c(OPMHUPOBAHHOCTH.

B aBropckoil mporpaMMe B KaxJAOM Kypce IpPeayCMOTPEHbI Yachl PE3EpBHOIO BPEMEHH,
KOTOpbIe pacinpe/iejieHbl cJeAyIuM o00pa3om:

1.B 8 xjacce yBeIMYEHO KOJMYECTBO YacoOB Ha H3ydyeHHe TeMbl 6. « PacTBopbl.
PactBopenue. CBoiicTBa pacTBOpOB AIeKTposuToB» (19 wacoB, B aBTOpcKoi mporpamme — 18
4acoB).

2.B 9 xiacce yBemMYEHO KOJIMYECTBO YacOB Ha u3ydyeHue TeMbl «Bmemenume. OOmas
XapaKTEepUCTUKA XUMUYECKUX JIEMEHTOB U XUMHUUYecKuX peakuuid. [lepnoanueckuii 3akon u [1CXD
AN .MengeneeBa» (11 yacoB, B aBTOpckod mnporpamme-10 uacoB mo paboueit). Tpu uyaca
pe3epBHOrO BpeMeHH J00aBJIeHbl HA IMOBTOPEHUE TEM 3a KypC OCHOBHOTO 001Iero oOpa3oBaHuUs,
IIOATOTOBKY K TOCYIapCTBEHHOW HTOTIOBOM aTTECTALUU.

Copep:xaHue U IMOCIIEOBATEILHOCTh TEM padoueill MporpaMmbl COOTBETCTBYET aBTOPCKOM
nporpamme. M3yueHue Kypca IOCTPOEHO C y4ETOM Pa3BUTHUS OCHOBHBIX XMMHUYECKHX IOHATHUH,
MIPEEMCTBEHHO OT TeMbI K Teme. [IpuHIumnbl 0T00pa OCHOBHOTO M JOMOJHUTEIBLHOTO COJCPIKAHUS
CBSI3aHbI C IPEEMCTBEHHOCTBIO 11eJIell 00pa30BaHUs HA Pa3IMUHBIX CTYNEHAX U YPOBHAX OOydeHus,
JIOTUKOM METanpeMETHBIX CBS3EH, a TAKXKe C BO3PACTHBIMU OCOOCHHOCTSIMH YYaIUXCSL.

PACHPEJIEJEHUE YYEFHON HAT'PY3KH, U3MEHEHWS, BHECEHHBIE B

MPOI'PAMMY
8kiacc
HasBanue paznena KomnuectBo | Komnuecto | KonnvectBo | Komnuects | KonmuecTBo
4acoB B 4acoB B | KOHTPOJBbHBIX 0 1ab0paToOpHBI
ABTOPCKOM paboueit pabor MPAKTUYECK | X ONBITOB
MporpaMMe | mporpamme ux pabor
Beenenue 4 4+1 1 2
p.pabora
Tema 1 AToMbI 9 9 1 3
XUMHYECKHX JJIEMEHTOB
Tema 2. [Ipocteie 6 6 2
BEIIECTBA
Tema 3 CoennHenus 14 14+1 1 1 8
XUMHYECKHX JJIEMEHTOB p.pabora
Tema 4 3meHnenus 12 12+1 1 1 2
MIPOUCXOSATIIHE C mp.pabota
BEIIECTBAMH
Tema 5. IIpaktukym 1. 3
IIpocreiimue onepanuu ¢
BEIIECTBAMHU
Tema 6. PacTBopenue. 18 19+1 1 1 18
PactBops1. CBoiicTBa mp.pabota
PacTBOPOB DJIEKTPOJIUTOB
Tema 7. [Ipaktukym 2. 1
CaolicTBa pacTBOpPOB
AIEKTPOJIUTOB
PezepBHOE Bpemst 1
Uroro 68 68 4 4 35




9 kaacc

Haszpanue paznena | KommuectBo | KommuectBo | KonmnuectBo | KosmmuectBo | KonmuecTBo
YacoB B YacoB B KOHTPOJIbHBIX | TPAKTUYECKH | TJaOOPaTOPHBI
aBTOPCKOM paboueit pabor X pabor X OIIBITOB
nporpamMme | IMporpamme
Baeaenne. O0mas 10 11 1 11
XapaKTEPUCTHKA
XAMUYCCKHUX
9JIEMEHTOB U
XMMHYECKUX PEAKIUH.
[Tepuoanueckuii
3akoH u [ICXD um
.. MeHnneneena.
Tema 1 Mertamisl 14 14 1 8
Tewma 2. [Ipaktuxkyml. 2 2 2 -
CBoOMCTBa METAIIJIOB U
UX COEIUHEHNN
Tema 3.Hemeramibl 25 25 1 22
Tewma 4 IlpakTuxym?2. 3 3 3 -
CBoiicTBa
COETUHEHUN
HEMETAIIJIOB
Tema 5. O0o0mEeHne 10 13 1 -
3HAHWM 110 XUMHH 3a
KypC OCHOBHOU
mKkoJbl. [Togroroska k
I'MA
Pe3epBHOE Bpems 4 0
Htoro 68 68 4 5 41

Jis1 peanm3anuu padoueil nporpaMMbl HCNOJIb3yeTCsl yueOHO-MeToau4eckuii komiiekt O.
C. I'aOpuensina nuis 8 kiacca:

1.I'abpuensa O.C., Kynmosa A. B. [Iporpamma ocHOBHOTO 0011ero oopa3oBaHus Mo Xumun. §-9
kiaaccel.  Www.drofa.ru

2.T'abpuensa O. C. Xumus. 8 xnacc: yueonnk/ O. C. ['abpuensn.- 6-e uz., nepepad. - M.: JIpoda,
2017.-287 c.

3. N'adpuensn O. C, Bockoboitankosa H. I1. AmrykoBa A. B. HactonpHas kaura yautens. Xumus. 8
KJ1.: Metoauueckoe nocodue. — M.: ipoda. 2002—2003.

4. Tabpuensa O. C . Xumus. 8 KJI.: KOHTPOJbHBIE M TPOBEpOUHBIC padoThl K ydeObHuky O. C.
['abpuensna «Xumus. 8 kinaccey/ O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. —  6-
e u3ganue, crepeotnr.- M.: [Ipocda, 2008.-158 c.

5.T'abpuensun O. C, CmupnoBa T. B. M3ywaem xumMuio B 8 KI.. METOJUYECKOE MocoOue K
yaeOnnky.O. C. I'abpuensna « XuMus 8» s ydaniuxcs U y4uTeNnen 3-e u3., ucnp. u Jaom.- M.:
bnuk mmroc, 2004.-224 c.

Jasi peasu3zanuu padoyeil mporpaMMbl HCHOJb3YyeTCs y4eOHO-MeToAnuYecKkuii kommiekt O.
C.T'aOpuensina nus 9 kiaacca:

1.T'a6puensn O.C. Kymmora A. B. [Iporpamma ocHOBHOTo 00I11ero oopa3oBaHus Mo XUMuH. 8-9
Kkiaaccel.  Www.drofa.ru

2. T'abpuensn O. C. Xumus. 9 kinace.: yaeonuk / O. C. I'abpuenss.- M.: Ipoda, 2013.-319 c.

3. I'abpuensa O.C., OctpoymoB W.I'. Hactonbhas kaura yunrens. Xumus. 9 ki1.: Metoauueckoe


http://www.drofa.ru/
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nocob6ue. —M.: [Ipocda, 2013 r.
4. Xumus. 9 K1.: KOHTPOJIBHBIEC U TPOBEPOUYHBIC padboThl K yueOHuky O.C. ['abpuensaa «Xumus» 9
k1. / O.C. I'abpuensn, [1.H. bepeskun u ap. 8-e uzn. crepeorun.— M.: JIpoda, 2008-2010. -174 c.
5. T'abpuensn O.C., Octpoymo WU.I'. U3yyaem xumuto B 9 ki.: /[umakruueckue marepuaibl. —
M.bnuk miroc,2008 rr.

@®opMbI OPraHu3alMu y4e0HOro npouecca

OcHoBHOW  ¢opMOH  yueOHOro Tmpolecca SBISIETCS  KJIACCHO-ypOYHas  CHCTEMa.
[lenecooOpa3Ho MpUMEHEHHE Pa3HBIX TUIIOB YPOKOB (YpPOK O3HAKOMJICHHSI C HOBBIM MaTe€pHalIOM,
YPOK IPUMEHEHUs 3HaHUM M yMEHMM, KOMOMHUPOBAHHBIM YpPOK, YpOK-CEMHUHAp, YpPOK-JIEKIIMS,
YpOK-TIpakTHueckas paboTa, YpOK KOHTPOJS 3HaHUN) B COOTBETCTBHM C TEMOW YypoKa,
[IOCTaBJICHHBIMHU NIEPE]] HUMU LIETSIMU U 3a/1a4aMH.

[IpakTuueckast padora sBisiercss GopMOil MpoBeAeHUS ypoKa, JabOpaTOpHBIC OIMbBITHI —
OJIHUM U3 JTalloB KOMOMHHPOBAHHOI'O YpPOKa, AKTUBU3UPYIOT I103HABATEJIBHYI0 aKTUBHOCTD.
BreimonHeHne mpakTHuecKux paboT U JabOpaTOPHBIX OMBITOB MPEAYCMATPUBAET JEATEIBHOCTh
00yJaroumxcs ¢ peaJbHbIMH O0BEKTaAMH.

KouTponb 3HaHuMN M yMeHUU OOYyYaromMXcs MO3BOJSET MOJYYUTh HMHPOPMALHMIO O TOM,
YCBOEHBI MJTM HET KKIBIM OOYYaIOUIMMCS XMMHUYECKHE 3HaHUS, YKa3aHHBIE B 00pa30BaTeNIbHOU
[EeNMH W3YYCHUS] TEMbI, HAyUYWJIHCh JIU OOydarouluecs BUAAM ACSTeNbHOCTH, YKa3HBIM B LIEJH I10
Pa3BUTHIO U3YyUEHUS TEMBI.

KouTponb ocymiecTBisiercs ¢ HCHOJIb30BAaHUEM pa3NUYHBIX (GOPM U  METOJIOB IO
YCMOTPEHHIO YUUTENS U MOXKET COAECPKATh:

-TeCTUPOBAHUE
-(ppoHTaNBHEI OMTpOC
-UHJIMBUyaJbHbIC 3aJaHUS
-TPYTNIIOBBIE PAOOTHI
-CaMOCTOSITEIbHbBIE PaOOThI

CornacHO  TOYpOYHO-TEMATHUYECKOMY  IUIAaHY  OpPraHM3yeTcs  MPOMEXKYTOUYHBIH,
TEMaTUYECKUHM KOHTPOJIb 3HaHUH ydamuxcs. C [eplo cucTeMaTh3aluil KOHTPOJIS IPEAIOoaraeTcs
HaJIMuue TeTpajeil i KOHTPOJBHBIX U MPAKTUYECKUX padoOT Mo XUMHM M pabouel TeTpaau 1o
XUMUH.

@opMBbI KOHTPOJISI U OPraHU3ALMHU Y4eOHOll JesiTeJIbHOCTH B 8 Kiacce

Bugp! pabot 1 nmonyroaue 2 mosyrojue Hroro B ron
[TpakTnueckue 1 3 4

paboThI

KonTponbHbIe 1 3 4

paboThI

JlaGopaTopHsble 15 20 35

OTIBITHI

@DopMbl KOHTPOJISA M OPraHU3alMu Yu4eOHOro nmpouecca B 9 kiacce

Bujsl pabot 1 monyrojue 2 moJyryrojaue Hroro B ron
[MpakTHyeckue 2 3 5
paboThI
KonTponbubie 2 2 4
paboThI
JIaGopatopHsble 14 27 41
OTIBITHI
Ilepeyenn npakTu4eckux pador B 8 kiacce
1. [IpaBuna TtexHuku Oe30MacHOCTH Tpu paboTe B XUMHUYECKOM KaOuHere. [Ipuémpl
oOparieHus ¢ 1abopaTOPHBIM 000PYAOBAHHEM.
2. [Ipr3HaKK XUMUYECKUX PEAKIIH.
3. [TpuroToBneHne pacTBOpa caxapa U OINpeIeIeHue MacCOBO JIOJM €ro B pacTBOpE.



4. PereHne skCiepUMEHTAIBHBIX 3a1a4.
Ilepeyenb npakTuyeckux padcor B 9 kiacce

1. Pemenne »sKkcrepruMEHTAIbHBIX 3a/ad Ha pAaclo3HABaHWE W TOJNyYCHUE COCAMHCHHU
MeTasuioB. (2 yaca)

2. Pemenue sxcriepuMeHTANBHBIX 33124 110 TeMe «[loarpyrmna rajoreHoBy.

3. Penrenue skcriepuMeHTaNBHBIX 331249 110 Teme «[loarpyrma Kuciopoaa.

4. [Tony4yenue, cobupanue 1 pacro3HaBaHHUE T'a30B.

IlepeyeHb KOHTPOJILHBIX Pa0doT B 8 Ki1acce

1. ATOMBI XUMUYECKHUX 3JIEMEHTOB.
2. CoenuHeHnsI XUMHUUECKUX COEIUHEHNH.
3. N3menenus, npoucxoAsiiue ¢ BelecTBamMmu.
4, CgoiicTBa pacTBOPOB JIEKTPOIUTOB B cBeTe TI/]
Ilepeyenb KOHTPOIBLHBIX PadoT B 9 KiIacce
1. Beenenne. OOmias xapakTepUCTHKAa XUMHUYECKHUX JJIEMEHTOB M XMMHUYECKUX DPEaKIIHH.
[Tepuoanueckuii 3akoH u IICXD.
2. Mertanist
3. Hemerarmst
4. Tpenunr- TectupoBanue 1no Bapuantam I MA mponuisix jget u gemoBepcud. (2 gaca).

LleHHOCTHBIE OPMEHTHUPHI COAEPKAHNSA Y4eOHOr0 mpeaMeTa

VY4eOHbIil penaMer «XUMHUs», B COJIEP)KaHUN KOTOPOrO BEAYLIUM KOMIIOHEHTOM SIBJISIOTCS
Hay4yHbIe 3HAHUS U HAYYHBIE METOJbl TO3HAHMS, TO3BOJISIET (DOPMUPOBATH Y YUAIIUXCS HE TOJIBKO
LEJIOCTHYIO KapTUHY MHpa, HO U MpOoOYXKJaTb Y HUX 3MOLMOHAJIbHO-LIEHHOCTHOE OTHOILIEHHUE K
M3y4aeMoMy MaTepuaiy, co3laBaTh Y4eOHbI npeaMer «XUMHs», B COAEPKaHUU KOTOPOTO BEdy-
IIMM KOMIIOHEHTOM SIBIISIIOTCS Hay4HbIC 3HAHMS M HAay4dHbIE METOJbI IIO3HAHMS, II03BOJISIET
dopMHpOBaTh y yyalluXcs HE TOJIBKO IEJIOCTHYIO KapTHHY MHpa, HO U MPOOYXKJIaThb y HHX
OMOILMOHAJIBHO-IIEHHOCTHOE OTHOIIEHHE K H3y4aeMOMY Marepualy, CO3[aBaTh YCJIOBHS JJIA
(GopMHpOBaHUS CHUCTEMBbI LEHHOCTEH, OMNpeAessIomell TOTOBHOCTh: BBIOMpPATh ONpPEAEICHHYIO
HaIPaBJIECHHOCTh JEUCTBHI; JACHCTBOBATH ONPECICHHBIM 00pa30M; OIEHHWBATh CBOM JIEUCTBUS U
JENCTBUS IPYTUX JOJEH 110 ONPENEICHHBIM [ICHHOCTHBIM KPUTEPHUSIM.

OCHOBHBIM pPE3yJbTAaTOM I[103HABATEIBHOIO OTHOLIEHHUS K MHUPY B KYJIbType SBISETCS
YCTAQHOBJICHHE CMBIC/IAa U 3HAUEHUS COJEp)KaHUs OOBEKTOB M SBJICHUN Npupoabl. TakuMm oOpazom,
no3HaBaTelbHasg (yHKUUS ydyeOHOro mnpeaMera «XUMHUS» 3aKI04aeTcs B CIOCOOHOCTH €ro
COJIepKaHUsl KOHIIEHTPUPOBATh B ce0e KaK 3HAHUS O BELIECTBAX M XUMHYECKUX SIBICHUSX, TaK U
noznaeamenvHbvle YEHHOCMU

OTHOIIECHHUS K:

XUMHUYECKAM 3HAHMSAM KAK OJHOMY M3 KOMIIOHEHTOB KYJIBTYPBI UEJIOBEKA HapsAy C IAPYTHMH
€CTECTBEHHOHAY4YHBIMU 3HAHUSIMHU, €JUHON PA3BUBAIOIICICS CUCTEME;

OKPY’KaroIlleMy MUPY KaK MUPY BEIIECTB U MPOUCXOISIINX C HUMU SIBJICHUN;

MI03HABATEIBHOM NESATEIBbHOCTH (KaK TEOPETUUECKOM, TaK M SKCIIEPUMEHTAIBLHOM ) KaK
VCTOYHMKY 3HAHUW; NOHUMAHUA:

O00BEKTUBHOCTHU U JIOCTOBEPHOCTH 3HAHUH O BEIECTBAX M MPOUCXOASIINX C HUMH SIBICHUSX;

CIIO)KHOCTH M OECKOHEYHOCTH Ipolecca IO3HaHHsA (HAa NpUMEpe HCTOPUM XUMHYECKHX
OTKpBITHIN);

NEHCTBUSL 3aKOHOB MPHUPOJABI U HEOOXOIMMOCTH MX YdeTa BO Bcex cepax nedaTreabHOCTH
YEJIOBEKa,;

3HAUEHUS XUMHYECKMX 3HaHWM /Ui pelieHus TJI00albHBIX MIpoOJieM 4YelloBedecTBa
(SHEpreTH4YecKol, ChIPHEBOM, MPOJOBOJILCTBEHHOHM, 370pOBbS M JOJNIOJETHS  YeIOBeKa,
TEXHOJIOTHYECKUX aBapuid, TII00ATHHOM SKOJIOTUH U JP.);

BOXHOCTH HAYYHBIX METOAOB IMO3HaHUS (HAOIIOACHUS, MOACIMPOBAHUS, SKCIIEPUMEHTA U JIp.)
MHpA BEIIECTB U PEAKIIUMN.

Pacmmpenue cdep yenoBeueckoi AEATEIBHOCTH B COBPEMEHHOM COIIMYME HEU30EKHO BIICUET



3a co0oif HE0OXOAUMOCTh (POPMHUPOBAHUS y y4alluXcs KyJIbTYphl Tpyla M ObITa MPU M3yYCHHH
T000T0  y4yeOHOTO mpeaMera, KOTOpOE HEBO3MOXHO 0€3 BKIIOUEHHUS COOTBETCTBYIOIIMX
UyeHHocmell mpyoa u 6vima B coJiepkanue yaeOHOTO TpeameTa « XUMUS»:

OTHOILICHHUS K:

TPYIOBOMU JAEATEIBHOCTH KaK €CTECTBEHHON (PM3MUECKON U MHTEIJICKTYAIbHOW MOTPeOHOCTH;

TPYAY KaK TBOPUECKOH JesITeIbHOCTH, IO3BOJISIIOIIEH IPUMEHATh 3HAHUS Ha IIPAKTHKE;

MMOHUMAaHHsI HEOOXOAUMOCTH:

yueTa OTKPBITBIX U U3YUYEHHBIX 3aKOHOMEPHOCTEH, CBEIEHUH O BEIECTBAX U MX IPEBPALICHUIX
B TPYAOBOH J1€ATEIBHOCTH;

NOJHOM peanu3alnuu (U3MYECKMX M YMCTBEHHBIX BO3MOXHOCTEH, 3HAHUH, YMEHMH,
CIIOCOOHOCTEH MpU BBINOJIHEHUN KOHKPETHOIO BUJa TPYOBOH JESTENBHOCTH;

COXPAHEHMs M MOJIep>KaHUsI COOCTBEHHOI'O 3/10POBbsI U 3/10POBbsI OKPY/KAIOLIUX, B TOM YHCIIE
IIUTaHMS C YUETOM COCTaBa M SHEPreTUUECKON IEHHOCTHU IUILIN;

coOJItoIeHUsT TpaBuJl 0€30IIaCHOTO HCMOJIb30BaHUS BELIECTB (JEKApCTBEHHBIX IpEnaparos,
CpeICTB OBITOBOM XMMHH, NECTULIMJIOB, TOPIOYE-CMAa30YHbIX MaTEpPUAJIOB U JIp.) B [OBCEAHEBHOMN
KHU3HH,

OCO3HaHHUS JOCTH)KEHUS JIMYHOIO YyCIexXa B TPYJOBOW AESITEIBHOCTH 3a CYET COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBUHU C COLMAJIbHBIMU CTaHJApTaMHM U IMOCIEAYIOIIUM COLUAIbHBIM
0I0OpEeHHEM JOCTIDKEHHH HayKd XUMHH ¥ XHMHYECKOTO IPOW3BOJCTBA JUISI  Pa3BUTHUS
COBPEMEHHOI0 001IIeCTBa.

OnpIT 3MOIMOHATIBHO-IIEHHOCTHBIX OTHOILIEHUH, KOTOPBIN ydyalluecs NoJdy4yaroT PU U3Y4EeHUU
Kypca XMMHUU B OCHOBHOH HIKOJI€, CIIOCOOCTBYET BBICTPAWBAHUIO UMHU CBOEH JKN3HEHHOMN MO3ULIHH.
Copneprxanue yueOHOro IpeIMeTa BKIIIOYAET COBOKYIIHOCTb HPAGCHGEHHBIX eHHOCHEl:

OTHOILICHHUS K:

cebe  (oco3HaHHME  COOCTBEHHOTO  JIOCTOMHCTBA, YYBCTBO  OOIIECTBEHHOTO  J0JITa,
JUCLUIUINHUPOBAHHOCTb, YECTHOCTh M IPAaBAMBOCTb, IPOCTOTa M CKPOMHOCTH, HETEPIHMMOCTH K
HECIPaBeJIMBOCTH, PU3HAHNE HEOOXOJUMOCTH CaMOCOBEPILICHCTBOBAHMS);

ApYTUM  JOASAM  (TyMaHHM3M, B3aUMHOE YBaXEHHE MEXAY JIIOJbMH, TOBAapHILECKas
B3aMMOIIOMOIIbL M TpeOOBaTENbHOCTb, KOJUIEKTHBH3M, 3a00Ta O JApPYrux JIOJAX, AKTHBHOE
pearupoBaHue Ha COOBITHS (eAepabHOrO, PETHOHAIBHOTO, MYHUIUNAIBLHOIO YpPOBHEM,
BBITNIOJTHEHHE OOILIECTBEHHBIX MOPYUECHUM);

CBOEMY Tpyay (I0OpOCOBECTHOE, OTBETCTBEHHOE HCIIOJIHEHHE CBOMX TPYAOBBIX M Y4EOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPYECKUX Hayal B TPYJIOBOW JEATEIBHOCTH, NMPU3HAHUE BAKHOCTH
CBOETO TpyJla M pe3yabTaToOB TPYAa APYTUX Jrojei);

npuposae (OepekHOe OTHOLIEHHME K €€ OOorarcTBy, HETEpHUMOCTh K HapyIICHUAM
HKOJIOTUYECKUX HOPM U TpeOOBaHUM, HKOJOTHMUYECKH I'PAaMOTHOE OTHOUIEHHE K COXPaHEHHIO
ruapocdepsl, aTMochepsl, MOYBBL, OHOCHEpPHI, YEIOBEYECKOTO OpraHU3Ma; OLIEHKAa JeMCTBUS
BOIIPEKH 3aKOHAM MPUPO/IbI, MPUBOASIIAS K BOSHUKHOBEHHUIO TTTOOANBHBIX MPOOIIEM);

MMOHUMAaHUS HEOOXOITUMOCTH :

YBa)KUTEIBHOTO OTHOIIEHHS K JOCTH)KEHHSM OTEUECTBEHHOM HAYKH, MCCIEA0BATEIbCKOU
JESTENIbBHOCTH POCCUNCKHUX YUEHBIX- XUMUKOB (MTATPUOTUYECKUE YYBCTBA).

OOpa3oBaHue MpeacTaBICHUN, (opMuUpoBaHHE MOHATHA B OOYYEHMH XUMHH TPOUCXOIMUT B
nporecce KOMMYHHUKAIIMU C UCIIOJIb30BAHUEM HE TOJIBKO €CTECTBEHHOTO SI3bIKa, HO U XMMHUYECKUX
3HAKOB, (OPMYII, ypaBHEHUH XMMUYECKUX peakluii, 0003HaYaIOUINX TH BEILIECTBA U SBJICHUS, T. €.
XUMHYECKOTOo si3blka. Takum o0pa3om, yueOHbI npeameT «XUMHUs» UMeeT OOJIbIINE BO3MOXKHOCTH
Ui GOPMHUPOBAHHUS Y YUAIIUXCS KOMMYHUKAMUBHBIX YEHHOCH Ell: He2AMUBHO20 OMHOULEHUS K.

HapyLIeHUIO HOPM $3bIKa (€CTECTBEHHOT0 W XHUMHYECKOr0) B pa3IUYHBIX HCTOYHHKAX
uHpopmanuu (aureparypa, CMU, Unrepuer u ap.);
3acopenuio peyu; TOHUMaHUs HEOOXOJUMOCTH:

MPUHATHUS PA3IMYHBIX CPEJCTB U MIPUEMOB KOMMYHUKAIMH; TOTyYeHUs HHPOPMALIUU U3
Pa3JINYHBIX UCTOYHUKOB; ApIYMEHTUPOBAHHOM, KPUTHUECKON OLIEHKN MH()OPMAIUH, T0JTy4EeHHON
U3 PA3IUYHBIX HCTOUHUKOB;



COOOIICHUSI TOYHOH U JOCTOBEPHOM HH(OPMAIMK; ICHOCTH, JOCTYITHOCTH, JOTHYHOCTH B
3aBUCUMOCTH OT LIEJIH, IIOJIHOTHI MJIM KPATKOCTH M3JI0’KEHUS HH(OpMALIHH;

CTpEMJICHHSI TTIOHATH CMBICI OOPAIIEHHOM K YellOBeKYy peuH (yCTHOW M MUCHbMEHHOM);

BEJICHUS JIMaiiora Jjsl BBIABJICHUS Pa3HbIX TOYEK 3pEHMs HAa pacCMaTpUBAEMY0 MH(POPMALUIO,
BBIPQ)KEHUS JIMYHBIX OLCHOK M CYXJICHUH, MPUHATHUS BBIBOJA, KOTOPHIH (hopMupyercs B mpoiecce
KOMMYHHUKalIWH;

MPEIbSBICHHUS CBHICTEIBCTB CBOCH KOMIIETEHTHOCTH M KBATH(PUKALIUU IO pacCMaTPUBAEMOMY
BOIIPOCY;

YBOKEHHSI, TPHHATUSA, TNOIJEPKKHA CYHIECTBYIOIIMX TPAAULUMH M OOIMX HOPM s3bIKA
(ECTECTBEHHOTO U XMMHYECKOT0);

CTPEMJIEHMSI TOBOPUThH, MCIOJIb3Ys M3y4yaeMble XUMHUYECKHME TEPMUHBl U  IOHSATHS,
HOMEHKJIATypy HEOPraHWYECKHX U OPraHUYECKHUX BEILECTB, CHMBOJIBI, (POPMYJIBI, MOJIEKYJIIPHBIE U
WOHHBIC YPABHEHUs pPEaKIUi.

st hopMupoBaHUsl 1yXOBHOM JIMYHOCTH MPEKIE BCEr0 HEOOXOIUMO pa3BUBATh 3CTETUYECKOE
OTHOLIEHHE 4YEJIOBEKAa K JEMCTBUTEIbHOCTH, TBOPYECTBO U COTBOPYECTBO IIPU BOCIPUSATUH
JCTETUYECKUX SIBJICHUH, KOTOPHIMH B Kypce XUMHM MOTYT CIYXHTb: NpuUpoaa (MHHEpabl);
U3JIeNNsI, WU3TOTaBIMBAEMbIE YEJIOBEKOM M3 pPAa3IMYHBIX BEUIECTB M MaTepUayioB (IOBEIUPHBIE
yKpalleHusl, NaMATHUKUA apXUTEKTyppl W T. J.). XUMHsS [03BOJIIET Takxke (HOpMHPOBATH
NOTPEOHOCTh YEJIOBEKAa B KPacoTe W JEATEJbHOCTH IO 3aKOHAM KpacoTbl, T. €. ICmemuuecKue
UeHHoCmu:

NO3UMUBHOE 4YECMEEHHO-YEHHOCHHOe OMHOuleHue K. OKPYKaloLleMy MUpPY (KpacoTa,
COBEpILEHCTBO ¥ FApMOHUS OKpY’KaroIlel Ipupoabl U KOCMOCa B LIEJIOM);

MIPUPOJAHOMY MUPY BELIECTB U UX MPEBPAILEHUN HE TOJIBKO C TOUKU 3pEHUS IOTPEOUTENs, a KaKk
K UCTOYHHKY IIPEKPACHOT0, FTAPMOHUYHOI'0, KPACUBOI'0, OAYUHSIIOLIETOCS 3aKOHOMEPHOCTSM, ITPO-
MOPLUUOHAIILHOTO (HA IPUMEpE B3aUMOCBSI3U CTPOEHMS U CBOMCTB aTOMOB U BEILIECTB);

BBINOJIHEHUIO YUEOHBIX 3a/1a4 KaK K MPOLECCY, JOCTABISAIOLIEMY 3CTETUYECKOE yJOBOIbCTBUE
(kpacruBoe, U3AIIHOE pEIIeHHEe WM J0Ka3aTelbCTBO, IPOCTOTa, B OCHOBE KOTOPOM JIEKHUT
TapMOHUS); NOHUMAHUE HEe0OXOOUMOCU.!

M300paK€HUs] NCTUHBI, HAYYHBIX 3HAHUI B 4UyBCTBEHHOU (hopMe (Hampumep, B IPOU3BEICHUIX
HCKYCCTBa, ITOCBSIICHHBIX HAyYHbIM OTKPBITUSAM, YUEHBIM, BEILIECTBAM U UX IIPEBPALLICHUSM);

MIPUHSATHS TPArH4ecKoro Kak IpaMaTudeckoil (hOpMbl BBIPAKEHUS KOH(IIMKTA HEMPUMUPHUMBIX
IPOTHBOMNOJIOXKHOCTEH, MX CTOJKHOBEHHUS (Ha MpHUMEpe BBIJAIOIIUXCS HAYYHBIX OTKPBITHH,
KOH(JIMKTA YyBCTBA U J10JIra, 0OIECTBA U IUYHOCTH, PEAJIbHOCTH U Ueana).

Takum o0pa3oM, cojepkaHMe Kypca XMMHU OCHOBHOW HIKOJBI MO3BOJSET CHOPMHUPOBATH Y
yyalxcs He TOJIbKO IM03HaBaTeIbHbIE LIEHHOCTH, HO U APYTrue KOMIIOHEHTBl CUCTEMbI IEHHOCTEH:
TpyZa U ObITa, KOMMYHUKATUBHBIE, HDABCTBEHHBIE, SCTETHUECKHE.

Coaepxanue nporpammbl 8§ KJIACC (684.)
BBenenne (54)

[Ipenmer xuMuu. Meronpl TMO3HAHUS B XUMHUU: HAONIOACHHWE, OKCIIEPUMEHT,
MoJenupoBaHue. MICTOUHUKN XUMHUECKOW MHPOpMAIUK, ee MoJyuyeHne, aHalIu3 U Mpe/ICTaBIeHUe
€ro pe3yJbTaToB.

[ToHATHE O XMMHUYECKOM 3JeMeHTe U (opMax €ro CyIECTBOBAaHHS: CBOOOJIHBIX aToMmax,
MIPOCTHIX U CJIOKHBIX BEIIECTBAX.

IIpeBpamenus BemecTB. OTIMYNE XUMHUECKUX PEeaKIMi OT Pu3MuecKux sBieHUi. Pomb
XHUMHUU B )KU3HM YeJIoBeKa. XeMopuinus u xemopoOous.

KpaTtkue cBeneHus U3 UCTOpUM BO3HUKHOBEHMS M Pa3BUTHsI XUMUU. POJIb OTEUECTBEHHBIX
YUEHBIX B CTAHOBJICHHH XUMUYEeCKOU Hayku - pabotel M. B. JlomonocoBa, A. M. byrieposa, 1. 1.
Meneneesa.

XuMuyeckasi CUMBOJIMKA. 3HAKM XUMUYECKUX 3JIEMEHTOB U MPOUCXOXKJIEHUE X Ha3BaHMM.
Xumnueckue ¢opmyisl. Manekcsl u ko3 dunuentsl. OTHOCHTENBHBIE aTOMHAS U MOJICKYJISIpHAs
Macchl. [IpoBeneHne pac4eToB MaCCOBOM JOJIU XMMHUYECKOIO 3JIEMEHTA B BEIIECTBE HA OCHOBE €0

bopmyIbI.



IIepnonnueckas cucrema xumuuyeckux sinemeHToB Jl. M. Menneneesa, ee cTpyKkTypa: MaJble
U OoJbpIIME MEePUOJbI, TPYNNbl U noArpynnsl. [leproauyeckast cucreMa Kak CIpaBOYHOE MOCOOHeE
JUISL TIOJTY4EHHUS CBEICHUI O XUMHUYECKUX JIEMEHTAX.

JdemoncTpanuu. 1. Mogemu (mapocrepxkueBble n Crroapra - bpurie6a) pazimuuHbIX
IPOCTBIX U CIOXKHBIX BemiecTB. 2. Komnekuus cTekiasHHOW xumuueckod mocynsl. 3. Kosuiekuus
MaTepHalioB U U3JEJIHI U3 HUX Ha OCHOBE allfoMuHus. 4. B3aumonelictBue MpaMopa ¢ KUCJIOTON U
IIOMYTHEHHUE U3BECTKOBOU BOJIBI.

JlaGoparopublie onbIThl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTAUIMYECKHX BEILECTB U
pactBopoB. 2. CpaBHEHHME CKOPOCTH MCIIAPEHHUsS] BOJbI, OJEKOJOHA W JTUJIOBOIO CIUpPTAa C
(buUIBTPOBAIBHON OyMarmy.

IIpakTuuyeckue padorsl. 1 [IpaBuna TexHukH 0€30MACHOCTH MPH PabOTE B XMMUYECKOM
kabunere. [Ipuémbl oOpatieHus ¢ 1a00paTOPHBIM 000PYIOBAHUEM.

Ilpeomemmnuvie pe3yrbmamol 00yuenusn

Yyamuiics 10JKEH ymems:

— HCIIOJIb30BATh MPU XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «aTOM, «MOJICKYIIa», «<XUMHUECKUI
3JEMEHT», «XUMHUYECKUW 3HAaK, WIM CHUMBOJI», «BELIECTBO», «IPOCTOE BEIIECTBO», «CIIOKHOE
BCIIICCTBO», «CBOMCTBA  BEHICCTBY», «XUMHUYCCKUEC SBICHUS», «PUBHUYCCKUE  SBICHUSY,
«K03(PUIHEHTDI», «HUHIEKCHI», «OTHOCUTEIbHAS aTOMHAsI MAccay, OTHOCUTEIbHAs MOJIEKYIIsIpHas
Maccay, «MaccoBasi 10J1sl JIEMEHTA;

— 3HaTh: MPEAMEThl HU3YyYEHUS ECTECTBEHHOHAYYHBIX JUCHIMIUIMH, B TOM YHCIE XHMHHU;
xumuueckue cumBoisl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHus 1
POM3HOUICHNE; KIaCCU(UIMPOBATH BEIIECTBA IO COCTaBY HA NPOCTHIE W CJIOXKHBIC, pa3iInyarh:
TeJa U BEIIECTBA; XUMUYECKUI 3IEMEHT U MPOCTOE BEILIECTBO;

— OIMCHIBATh: (DOPMBI CYIIECTBOBAHUS XUMHUECKUX JIEMEHTOB (CBOOOIHBIE aTOMBI, TIPOCTHIC
BEIIIECTBA, CJIOKHBIC BellecTBa); Tabmuunyro (opmy Ilepnonnveckoil CHUCTEMBI XHMHUYECKHX
AIIEMEHTOB; TMOJIOKeHUe AneMmenTa B tabnuie J[. Y. MenaeneeBa, UCTIOIB3Ys MOHATHS «IIEPHO»,
«Tpymmnay, «rjlaBHas MNOATrPYIIay, «1000YHAas MOATPYIINay; CBOMCTBA BEUIECTB (TBEPIBIX, KUAKHUX,
ra3oo0pa3HbIX);

- OOBSCHATh CYIIHOCTh XHMHUYECKUX SBJIEHUH (C TOYKHM 3pEHUS aTOMHO-MOJIEKYJISPHOIO
YUEHHS) U UX MPUHIIUITHATIBHOE OTINYHE OT (PU3UUECKUX SIBJICHUM;

— XapaKTepU30BaTh: OCHOBHBIE METOJbl M3yYEHUs €CTeCTBEHHBIX AUCHUIUIMH (HaOIIoJeHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE); BEIIECTBO IO €ro XHUMHUYECKOH (opMylie COIJacHO IIJIaHy:
KaueCTBEHHBI COCTaB, THUI BellecTBa (IIPOCTOE WM CIOKHOE), KOJIMYECTBEHHBIH COCTaB,
OTHOCHUTEJIbHAs MOJIEKYJISIpHAsl Macca, COOTHOILIEHHE MAacC 3JIEMEHTOB B BEUIECTBE, MACCOBBIE JIOJIH
AJIEMEHTOB B BEUIECTBE (AJI1 CIIOKHBIX BEUIECTB); POJIb XUMHH (TIOJOKUTENIbHYI0 U OTpULIATElb-
HYI0) B )KU3HU YeIIOBEKa, apTYyMEHTHUPOBATh CBOE OTHOIIEHHE K 3TOM mpobdieme;

- BBIUHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO Maccy BeELIeCTBa U MAacCOBYIO JOJIIO
XUMHYECKOT0 JIEMEHTA B COSIMHEHMSIX;

— MIPOBOANTH HAOIIOICHUS CBOMCTB BEIIECTB U SIBJICHUI, IPOUCXOISIINX C BEIIECTBAMU;

- coONofaTh TMpaBujia TEXHUKM O€30MacHOCTM TIPU MPOBEACHWM HAONIOJCHUH W
71a00paTOPHBIX OIBITOB.

Memanpeomemmnvie pe3yibmamosl 00yueHus
— VYyamuiicst JOJKEH ymems:

— onpeAensaTh MpoOJemMbl, T. €. YCTaHABIMBATh HECOOTBETCTBHE MEX]Y IKEJIaeMbIM U
JIEHCTBUTEIIHLHBIM;

- COCTABJISITH CJIOKHBIN IJIaH TEKCTA;

— BJIAJIETh TAKUM BUJIOM U3JI0KEHHS TEKCTA, KaK MOBECTBOBAHUE; MO PYKOBOJCTBOM YUUTENs
IPOBOJIUTH HEMOCPECTBEHHOE HAOIIOCHNUE;

- M0J1 PYKOBOJICTBOM YUHTENS OOPMIISATH OTYET, BKIIIOYAIOUINI ONMCcaHue HAOII0OEeHUSs, ero
pE3yNbTaTOB, BHIBOJOB;

— WCIIONb30BaTh TAKOM BHUJ MBICIEHHOTO (MACAIBHOI0) MOJIECIMPOBAHMS, KaK 3HAKOBOE
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MOJIeNIMpoBaHKe (Ha MpUMepe 3HAKOB XUMHUUECKUX JIEMEHTOB, XUMHUECKUX (HOpMYI);

- HCIOJIb30BaTh TAKOW BUJ MaTepHaIbHOIO (IPEAMETHOI0) MOJEIMPOBaHUS, KaK (pU3NIecKoe
MOJIEJIMPOBaHUE (Ha IPUMEPE MOJEINPOBAHUS AaTOMOB U MOJIEKYII);

- [0JIy4aTh XMMUYECKYI0 MH()OPMALUIO U3 pa3IMYHBbIX HUCTOYHMKOB; ONpPENENATh OOBEKT U
acCIIeKT aHaAJIN3a U CUHTE3a; OIPEeIIATh KOMIIOHEHThl 00BEKTa B COOTBETCTBUU C aCHEKTOM aHaIN3a
U CUHTE3a;

- OCYILIECTBIIATh KAUECTBEHHOE U KOJIMYECTBEHHOE OIIMCAHNE KOMIIOHEHTOB O0BEKTA;

- OIpeNeNIATh OTHOIIEHUS] OOBEKTa C JPYrUMU OOBEKTAMM; ONPENENsATh CYIIECTBEHHbIE
IPU3HAKU O0BEKTA.

Tema 1. AToMBbI XUMHUYECKHUX 3JIeMeHTOB (9 1)

AToMBI Kak (opMma CYLIECTBOBAaHMS XUMHUYECKUX 3J1eMEHTOB. OCHOBHBIE CBEICHUSA O
CTpOCHHUU aTOMOB. Jloka3aTenbCcTBa CJIOXKHOCTH cTpoeHust aromoB. OmnbiTel Pesepdopaa.
[TnanerapHast MOAEIb CTPOEHUS aTOMa.

CocTaB aTOMHBIX siiep: IPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS aTOMHAas Macca. B3aumocBs3b
HOHSITHH «IIPOTOH», KHEUTPOH», «OTHOCUTEJIbHAS aTOMHAs Maccay.

W3meHeHue yncna NpOTOHOB B si/Ipe aToMa - 00pa30BaHNE HOBBIX XUMUYECKHUX JIEMEHTOB.

V3MeHeHue 4uncia HEWTPOHOB B sijipe aTomMa - oOpa3zoBaHue H30TONOB. COBpeMeHHOE
OIPENIETICHUE TOHATUSA «XUMUYECKHM 1eMeHT». M30TOnbl Kak pa3HOBHUIHOCTH ATOMOB OJIHOIO
XUMHYECKOIO MJIEMEHTA.

OnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHMHYECKUX 3JIEMEHTOB MallbIX
nepuozos. [ToHsTHE 0 3aBEPIIEHHOM JIEKTPOHHOM YpPOBHE.

Ilepnonnueckas cucrema XUMU4EeCKUX 3j1eMeHTOB JI. 1. Menneneesa u CTpoeHHE aTOMOB-
¢u3nuecKkuii CMbICI MOPSIKOBOTO HOMEPA JIEMEHTa, HOMepa IPyIIibl, HOMepa IepHoAa.

N3meneHne 4yuciia 2JEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa XUMHUYECKOI'O
JJIeMEHTa - O00pa3oBaHHE IMOJOXKHUTEIbHBIX M OTPULATENbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaMy METAJUIOB M HEMETaUIOB. IIpMYMHBI M3MEHEHUS METaUIMYECKUMX W HEMETaUIMYECKHUX
CBOWCTB B nepuojax u rpynmnax. O6pazoBaHue OMHapHbIX coequHeHui. [TonsTre 00 MOHHOM CBS3H.
Cxembl 00pa3oBaHUsI MOHHOW CBsi3U. B3aumojeicTBHEe aTOMOB 3JIEMEHTOB-HEMETALUIOB MEXIY
coboif - oOpazoBaHME [JBYXaTOMHBIX MOJIEKYJ MpPOCTHIX BeulecTB. KoBajleHTHas HemossipHas
XUMHUYECKAsl CBSI3b. DJIEKTPOHHBIE U CTPYKTYPHbIE (POPMYJIBI.

B3aumMoneiicTBre aTOMOB HEMETAJIIOB MEX]ly cOOO0H - 0Opa3zoBaHne OMHAPHBIX COEMHEHUN
HEMETAJIOB. JJEKTpoOoTpUIaTeNbHOCTh. KoBasieHTHas mossipHas cBsi3b. [loHsATHE O BaJE€HTHOCTH
KaK CBOICTBE aTOMOB OOpPa30BbIBATH KOBAJIEHTHbIE XHMMHUYeckue cBsizu. CocraBieHue ¢Gopmyin
OMHApHBIX COEIMHEHUH MO BaJeHTHOCTH. HaxoxkieHue BajeHTHOCTH MO (opMysie OMHApPHOIO
COCIMHECHUS.

B3aumopeiicTBue aTroMoB METAJIOB MeEXAY co00W - o00pa3oBaHHME METAJUIMYECKUX
Kpuctayios. [loHsATHE 0 METANINYECKON CBSI3H.

JdemoncTpauuu. Mogjenn aroMOB XHMHYECKMX 3JIeMeHTOB. [lepmoanueckas cucrema
xuMuyeckux snemenToB /1. . Menzaeneesa (paznuunblie GOpMbI).

JlabopaTopHbie omnbIThl. 3. MoaenupoBaHue MPUHINNA JEUCTBUS CKAHMPYIOLIETO
MHUKpocKkona. 4. V3roTtoBieHue Mojene MoJieKyl OWHApHBIX coeluHeHWi. 5. M3roTtoBieHue
MOJIEH, UJUTFOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKON CBSI3H.

IIpeomemmnuvie pezyromamol 00yuenusn

VYyamuiicst JOJKEH ymems:

- HCIIOJIb30BaTh MPU XapaKTEPUCTUKE aTOMOB MOHATHUS: «IIPOTOH», «HEUTPOH», «AJIEKTPOH,
«XUMHUYECKHUI DJIEMEHT», «MAacCOBOE YHCIIO», «HU30TOI», «IJEKTPOHHBIN CIION», «IHEPTeTUYECKUI
YPOBEHB», <QIEMEHTBI-METAIUIBI), <QJEMEHThI-HEMETAIUIBD); IIPU XaAPAKTEPUCTUKE BEIIECTB
MIOHSTHUSI «MOHHAs CBSI3b», «UOHBI», «KOBAJIEHTHAs HEIOJISIPHAs CBS3b», «KOBAJIECHTHAs MOJISIpHAs
CBSA3bY, «QIEKTPOOTPULATEILHOCTDY, «BAJICHTHOCTDY, «METAJUINYECKAs CBA3bY;

- OIMCHIBATh COCTaB M CTPOCHHE AaTOMOB 3JIEMEHTOB C MOPSAKOBBIMU HoMmepamu 1—20 B
[Tepuoanueckoit cucreme xumudyeckux 3seMmeHToB . 1. Menneneesa;

- COCTaBJIATh CXEMBI PACIPEACICHUS NIEKTPOHOB IO JJIEKTPOHHBIM CJIOAM B DJIEKTPOHHOM
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000JI0YKEe aTOMOB; CXEMbI 00pa30BaHMs Pa3HBIX THIIOB XMMHUYECKON CBSA3M (MOHHOM, KOBAaJEHTHOMH,
METaJUTMYECKON );

— OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMHYECKHUX 3JIEMEHTOB (3apsiioB siep
aTOMOB, YHMCJIA AJIEKTPOHOB HA BHEUIHEM 3JIEKTPOHHOM CIIO€, YMCIJIO 3aIlOJIHSAEMBIX AJIEKTPOHHBIX
CJIOEB, paJNyC aToMa, 3JIEKTPOOTPULIATEIbHOCTh, METAITINYECKHE U HEMETAININYECKUE CBOICTBA) B
nepuoAax u rpymnmnax (riaBHbIX noarpymnmnax) [lepuonnyeckoil cucTeMbl XUMUYECKHUX AJIEMEHTOB /.
N. MenpeneeBa ¢ TOUKH 3pEHUS TEOPUH CTPOCHHS aTOMa;

- CPaBHUBATH CBOMICTBAa aTOMOB XMMHYECKHX 3JIEMEHTOB, HAaXOJSIIMUXCS B OJHOM IIEpUOAC
Wiy raBHoM nmoarpynmne Ilepuogumyeckoil cucteMbl xumudeckux siaeMeHToB [[. Y. Menaeneena
(3aps10B s7€p aTOMOB, YKMCJIA JIEKTPOHOB HAa BHELIHEM 3JIEKTPOHHOM CJIOE, YHCJIO 3allOIHIEMbIX
3JIEKTPOHHBIX  CJIOEB, paguyCc  aroMma, d3JEKTPOOTPULATEIbHOCTb,  METAUIMYECKHE U
HEMETAJUIMYECKHE CBOMCTBA);

- JaBaTh XapaKTEPUCTHUKY XMMHUYECKHX 3JIEMEHTOB IO UX NOJoXeHHio B Ilepuonnueckoi
cucteme xummuueckux snemeHToB JI. M. MenneneeBa (XMMHUYECKHUI 3HAK, MOPSAIKOBBIM HOMED,
nepuo, rpymnmna, NoArpymmna, OTHOCUTENbHAsE aTOMHAasi Macca, CTPOEHHE aToMa-3apsil AApa, Yucio
IIPOTOHOB W HEUTPOHOB B sjpe, OOIIee YHCIO SJIEKTPOHOB, pacHpeesieHHe 3JIEKTPOHOB IO
DIIEKTPOHHBIM CJIOSIM); OTPEACTSATh THUIl XMMUYECKOH CBSI3UM MO (opMylie BEIIeCTBA; MPHUBOAUTH
MIPUMEPHI BELLIECTB C Pa3HBIMU TUIIAMHU XUMUYECKOU CBS3U;

- XapaKTepu30BaTh MEXaHU3Mbl OOpa30BaHUS KOBAICHTHOW CBs3M (OOMEHHBIN), MOHHOMN
CBSI3H, METAJIJIMYCCKON CBSI3H,

— yCTaHaBJIMBaTh MPUUYMHHO-CIICICTBEHHbIE CBSI3U: COCTAB BELIECTBA - THUIl XUMHUYECKOH
CBS3U;

— COCTaBIIATH (POPMYINIBI OMHAPHBIX COCIWHEHHWH 1O BAJIEHTHOCTH; HAXOAWUTh BAJICHTHOCTH
AIIEMEHTOB 110 (POpMYIJie OMHAPHOTO COSTNHEHHUS.

MeTtanpeaMeTHBIE PE3YIbTATHl 00yUEeHUS

VYyamuiicst JOJKEH ymems:

- (GhopMynHpOBaTh THIOTE3Y MO PEHICHUIO MPOOJIEM; COCTABIATH MJIaH BBINOJIHEHUS y4eOHON
3a/layy, peleHus MpoOJeM TBOPUECKOTO M TMOMCKOBOTO XapaKTepa, BBIMOIHEHHS MPOEKTa
COBMECTHO C YUHUTEJIEM;
- COCTAaBJISITh TE3UCHI TEKCTA;
- BJIaJIETh TAKUM BHJOM H3JIOKEHUS TEKCTa, KaK OIMCAHUE; HCI0JIb30BaTh TaKOW BHJ
MBICJIEHHOTO (HMJI€albHOr0) MOJEIMPOBAHMS, KaK 3HAKOBOE MOJEIHMpOBaHME (HA MpUMepe
COCTaBJIEHUS CXeM 00pa30BaHUsl XUMUYECKOH CBS3H);
- HCIOJIb30BaTh TAKOW BUJ MaTepUaibHOIO (MPEAMETHOI0) MOJIEIMPOBAHUS, KaK aHAJIOTOBOE
MOJIEJTUPOBAHHUE;
— MCIOJIb30BaTh TaKOW BUJI MAaTEPUATIHLHOTO (MPEAMETHOTO) MOJEIUPOBAHHUS, KaK (PU3NIECKOe
MoOJIeIupoBaHue (Ha MpUMepe MoJiesIell CTPOEHHS aTOMOB);
— OTpeeNsATh OOBEKTHI CPABHEHMSI U ACIIEKT CPAaBHEHUS 0OBEKTOB; BHIMOIHITH HETIOIHOE
OJIHOJINHEHHOE CPaBHEHHE; BBIMIOJIHATH HEMOJHOE KOMIUIEKCHOE CPAaBHEHHE; BBITIOJIHATH MOJTHOE
OJIHOJINHEHHOE CPaBHEHHE.

Tema 2. IIpocthie BemecTBa (6 4)

[TonoxxeHne MeTamioB U HeMeTauioB B llepuoanueckoil cucTeMe XMMUYECKUX JJIEMEHTOB
J. . MennaeneeBa. Baxueime mpocThie BEIIECTBA - METaUIbl (3KeNe30, aTlOMHHHM, KalbIUH,
Marsui, HaTpui, kanuif). O6imue Gpu3nuecKue CBOMCTBa METALIOB.

Baxkneiiine mpocThle BellecTBa-HEMETaIbl, OOpa3oBaHHBIE aToMaMH KHCIOpOAa,
BOJIOpOJIa, a30Ta, cepbl, (ocdopa, yraepona. MoJeKkyabl TNPOCTHIX BELIECTB-HEMETAIOB-
BOJIOPOJIa, KMUCIOPO/a, a30Ta, raloreHoB. OTHOCUTENbHAs MOJIEKYJIsIpHAs Macca.

CriocoOHOCTh aTOMOB XMMHYECKHMX JJIEMEHTOB K OOpa30BaHMIO HECKOJBKUX IPOCTHIX
BEIIECTB — AUIOTpOnusi. AJUIOTpornHble MoauduKanmuu Kuciaopoaa, ¢ocdopa, oJoBa.
Mertannuyeckie M HEMETANIMYECKHE CBOMCTBA IPOCTBHIX BemecTB. OTHOCHUTENBHOCTH ATOIO
MOHSATHSL.

Yucno Asoranpo. KomuuectBo BemiectBa. Monb. MossipHas macca. MonspHbIii 00beM
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ra3oo0pa3HbIX BemlecTB. KpaTHble €IUHUIBI MU3MEPEHUS KOJIUYECTBA BEIIECTBA - MUJLIUMOIb H
KWJIOMOJIb, MWUIMMOJISIDHAS M KWJIOMOJISIpHAsT MacChl  BEIIECTBA, MWUIMMOJISIDHBI U
KAJIOMOJISIPHBINA 00BeMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HCHOJNIB30BAHMEM TOHSATUM «KOJMYECTBO BEUIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BbEM Ta30B», «UUCIO ABOTAIPOY.

demoncTpanuu. [Tonydgenne ozona. OOpasmpl 6€I0TO M CEpOro 0JI0Ba, OEJI0r0 U KPaCHOTO
docdopa. HekoTopbie MeTauIbl 1 HEMETAJUIBI C KOJIMYeCTBOM BeriecTBa 1 Moiib. MonsipabIii 00beM
ra3000pa3HbIX BEIIECTB.

JlabopaTopHble onbIThl. 6. O3HaKOMIIEHUE C KOJUIEKIMEW MeTauioB. 7. O3HaKOMIIEHUE C
KOJUIEKIIUEH HEMETAJLIOB.

Ilpeomemmnuie pe3yrbmameol 00yuenus

VYyamuiics 1OJKEH ymems:

- WCIIOJIb30BaTh MPU XapaKTEPUCTUKE BELIECTB IMOHATUSA: «METaUIb», «IACTUYHOCTHY,
«TEIJIONPOBOIHOCTBY, «IJIEKTPONPOBOJHOCTEY, «HEMETAUIbD», «aJUIOTPOIUS», «AJUIOTPOIHBIE
BUJIOU3MEHEHUS, WJI MOJIU(DUKAITUN Y,
- ONHUCHIBATH MOJIOKEHHUE DJIEMEHTOB-METAJJIOB M JIEMEHTOB - HeMeTauloB B [leprnoandeckoi
cucTeMe XxuMudeckux sjaemMeHToB /1. 1. MeHnaeneeBa;
- KJIACCU(UITUPOBATH IIPOCTHIC BEIIECTBA HA METAJUTB M HEMETAJIIbI, SJICMCHTHI;
- OMpeesATh NPUHATICKHOCTh HEOPTAHUUECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB
— METaJlIbl 1 HEMETAJLJIbI;
- JIOKa3bIBaTh OTHOCUTEJILHOCTD JI€JICHHUS MPOCTHIX BEIIECTB HA METAJIJILI 1 HEMETAJLIIBI;
- XapaKTEepU30BaTh 001mKe GU3NIECKHUE CBOHCTBA METAJIJIOB;
- yCTaHaBJIMBATh MPUYMHHO-CIIEACTBEHHBIE CBS3M MEXAY CTPOCHHEM aTOMa U XUMHUYECKOU
CBSI3bI0 B IIPOCTHIX BEIIECTBAX - METAJUIAX U HEMETAILJIaX;
- O0O0BSCHITH MHOTOOOpA3He MPOCTHIX BEIIECTB TAKKUM (PaKTOPOM, KaK ajUIOTPOIIHS;
- OTHCHIBATh CBOWCTBA BEIIECTB (HA MPUMEpax MPOCTHIX BEIIECTB- METAIIJIOB U HEMETAIIIIOB);
- coOMrofaTh TMpaBuja TEXHUKM O€30MacHOCTH TIPU TMPOBEACHUHM HAOMIOACHUNA W
71a060paTOPHBIX OMBITOB;
- WCIIOJIB30BaTh MPU PEIICHUN PACUETHBIX 3a7a4 TOHITHUS: «KOJUYECTBO BEIIECTBAY, «MOJIbY,
«MOCTOSIHHAsE ABOTagpo», «MOJISIpHAsE Macca», <«MOJSIPHBIM O0BEM Ta30B», «HOPMAaJIbHBIC
YCIIOBUS»;
- MPOBOJIUTH PACYEThl C HUCIOJIb30BAHUEM TMOHSITUN: «KOJMYECTBO BEIIECTBA», «MOJSpHAs
Maccay, «MOJISIPHBIA 00bEM Ta30B», «IIOCTOSTHHAS ABOTAAPO».

Memanpeomemmuule pe3yibmamol 00yueHus

VYyamuiicst 10KEH yMemb. COCTABIATh KOHCTIIEKT TEKCTA,

- CaMOCTOSITENTFHO ~ WCIIOJIb30BaTh  HEMOCPEJICTBEHHOE  HAOMIOJEHUE; CaMOCTOSITEIBHO
0(OPMIISITh OTYET, BKIIOYAIOIINI ONIFCAHUE HAOIIOIEHUS, €TO PE3YIbTAaTOB, BHIBOJIOB;

BBITIOJTHSITH TIOJTHOE KOMIUIEKCHOE CPAaBHEHHE; BHITIONHATH CPABHEHHE 110 aHAJIOTHH.

Tema 3. CoennHeHHs] XMMH4YECKHUX 3J1eMeHTOB (14 1)

Crenenp okxucienus. CpaBHEHHE CTETIEHM OKHCJICHHS M BajeHTHocTH. OrmnpeseneHue
CTETICHH OKHCIICHUs DJIEMEHTOB B OWHaApHbBIX coeauHeHusx. CocraBineHue (opMmyln OMHAPHBIX
COeIUHEHNH, OOIIUH crToco0 UX Ha3BaHUM.

bunapHble coelMHEHUs METAUIOB M HEMETAJUIOB: OKCHIIbI, XJOPHIBI, CYIbQHUABI U Tp.
CocraBnenue ux Gopmy.

bunapHble coeIMHEHHS] HEMETAJUIOB: OKCHJIbI, JIETYy4H€ BOJOPOAHBIE COEAMHEHHS, HX
COCTaB W Ha3BaHuA. [IpeacTtaBuTenn OKCHUIIOB: BOJA, YIJIEKHCIBIA Ta3, HEralieHas W3BeCTb.
[IpeacraBuTenu J€Ty4ux BOAOPOJAHBIX COEIMHEHUN: XJIOPOBOJIOPO]I U aMMHUAK.

OcHoOBaHus, UX COCTaB M Ha3BaHUs. PacTBOpHUMOCTh OCHOBaHMHM B Boje. IIpencraBurenu
HIeNIouei: TUAPOKCUIBI HATpHs, Kanus W Kanblus. [loHsTHE 00 MHIUKATOpaX U KauyeCTBEHHBIX
peaKkuusx.

Kucnotsl, ux cocra u Ha3zBanus. Knaccudukanus kucnot. [IpencraButeny KUCIOT: cepHas,
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consHas, a3zoTHas. [lonarue o wmKaie kuciaotHoctu (mkana pH). HM3meHeHue okpacku
WHIUKATOPOB.

Conu Kak MPOM3BOJHBIE KUCIOT W OCHOBAHMM, UX COCTaB M Ha3BaHus. PacTBopuMOCTb
coneit B Bojie. [IpeacraButenu coseil: Xaopua HaTpus, kKapooHaT u pocdaT KanbIus.

AMopdHBIE U KPUCTATUTMYECKUE BEIIECTBA.

MeXMONEeKyJIApHbIE B3aUMOJAECUCTBUS. THUIBl KPUCTAINIMYECKUX PEIIETOK. 3aBUCHMOCTh
CBOMCTB BEILIECTB OT THUIIOB KPUCTANIMYECKHUX PEIIETOK.

Uuctble BemecTBa M cMecu. l[Ipumepbl JKUIKHUX, TBEPABIX U Ta3000pa3HBIX CMeceH.
CBolicTBa YHCTHIX BEIIECTB U cMecel. X coctaB. MaccoBasi 1 00beMHasl 10JIM KOMIIOHEHTa CMECH.
Pacuertsl, cBsI3aHHbBIE C MCIIOJIB30BAHUEM MTOHATHUS IOJISI».

Jemoncrpanmuu. OOpa3mbl  OKCHIOB, KHCIOT, OCHOBaHMU u conedl. Mogenu
KPUCTATMYECKHUX PELIETOK XJIOpHIa HaTpus, anMasa, okcua yriaepoaa (IV). Kucnorno-menounsie
WHJUKATOPbl, U3MEHEHUE MX OKPACKU B PA3JIMUHBIX Cpellax. YHUBEpPCAIbHBIM HWHIUKATOP U W3-
MEHEHHE er0 OKpPacKu B pa3nuyHbIX cpeaax. [Ilkama pH.

JlabGopaTopHble onbIThI. §. O3HAKOMJICHHE C KOJUIEKIIUEH OKCUIIOB. 9. O3HAKOMIIEHHE CO
cBoiictBamu ammuaka. 10. KauecTBeHHas peakuust Ha yriaekucnbii ra3. 11. Ompenenenue pH
pacTBOPOB KHUCJOTHI, IIEJIOYH U BOAbl. 12. Onpenenenue PH TUMOHHOTO M sI0JIOYHOTO COKOB Ha
cpese iozoB. 13. O3HakoMIleHHEe ¢ KoJuieKiuen cosiell. 14. O3HaKoMJIeHHE C KOJUICKIIMEH BEIEeCTB
C Pa3HBIM TUIIOM KPUCTAIIMYECKOW pelieTku. M3roroBineHrne moaenei KpUuCTaNIMYECKUX PENIETOK.
15. O3nakomiieHHe ¢ 00pa3IOM TOPHON OPOIBI.

Ilpeomemmnuie pe3yrvmamol 00yuenun

Yyamuiics 10JKEH ymems:

- WCIIONB30BaTh TPU  XAPAKTEPUCTUKE BEIIECTB IOHATHSA: «CTEMEHb  OKHUCIICHUS,
«BAJICHTHOCTBY», «OKCHJBI», «OCHOBAHHS», «IIECJIOYN», «KAYECTBEHHAS] PEAKIUN», «HUHIUKATOPY,
«KHUCIIOTBI», «KHCIOPOJACOAEPKAIINE KHCIOTh), «OECKUCIOPOAHbIE KHCIOTB), «KUCIOTHAS
cpenay, «IejiouHasi cpeiay, «HeUTpallbHas cpenay, «ikana PH», «conmny, «<aMmop@HbIe BEIIECTBAY,
«KPUCTAJUIMYECKHE BEILIECTBA», «KPHUCTAUIMYECKAs pEIIeTKa», «HMOHHAas KpHUCTAJIMYecKas
pemieTkay, «aToMHas KPUCTATMYECKas PEIIeTKa», «MOJICKYJSIpHAs KPUCTALTHYECKAs pEIIeTKay,
«METAJTNYECKAsd KPUCTAIIIMYECKAs PEIIETKA», «CMECH;

- KJIaCCU(PUIIMPOBATh CIIOKHBIE HEOPraHMYECKHE BEIIECTBA [0 COCTAaBYy Ha OKCHU/IBI,
OCHOBaHMS1, KMUCJIOThI M COJIW; OCHOBAHMUSI, KUCIJIOTHI U COJIM MO PACTBOPUMOCTHU B BOJE; KUCIIOTHI IO
OCHOBHOCTH M COJIEP>KaHUIO KUCTIOPO/a;

— ONpeNeATh NPUHAIEHKHOCTh HEOPTaHUUECKUX BEUIECTB K OJTHOMY M3 U3YYEHHBIX KJIacCOB
(OKCH[BI, TeTy4He BOJAOPOIHBIC COCTUHEHUS, OCHOBAHMSI, KHCIIOTHI, COJIH) IO (hopmyIie;

- OMHCHIBATh CBOWCTBA OTJEIBHBIX MPEACTABUTENICH OKCHUAOB (Ha TIpUMEPE BOJBI,
VIJIEKUCIIOTO Ta3a, HETalleHOW W3BECTH), JETYYHMX BOJOPOAHBIX COEAUHEHUN (HA TpUMEpE
XJIOPOBOAOPOJAa U aMMHaKa), OCHOBAaHUH (Ha MpUMepe TUIPOKCHUIIOB HATPHSI, KaTus U KaJbIlHs),
KHCJIOT (Ha MpUMepe CEPHOM KUCIIOTHI) U COJIeH (Ha IpuMepe XJIOpHIa HaTpusl, KapOOHaTa KaJbIlHs,
docara kanpIus);

- OTIPEJIEIIATH BaJICHTHOCTh M CTETICHh OKUCJICHHS DJIEMEHTOB B BEIIECTBAX;

- COCTaBJISITH (POPMYJIBI OKCHJIOB, OCHOBAHHM, KACIIOT U COJICH MO BAJICHTHOCTSIM M CTEIICHIM
OKHCJIEHHUS DJIEMEHTOB, a TAKXKe 3apsjaM HOHOB, YKa3aHHBIM B TaOJHIIE PACTBOPHUMOCTH KHCIIOT,
OCHOBAHWH U COJIEH;

- COCTaBJISITh Ha3BaHMS OKCHJIOB, OCHOBaHHH, KUCJIOT U COJIEH; CPaBHUBATh BAJICHTHOCTh M
CTeNeHb OKUCIICHHUS, OKCHJIBI, OCHOBAHMSI, KHCJIOTHI M COJIM TIO COCTaBY;

— MCIOJIb30BaTh TAOIUILy PACTBOPHUMOCTH JIJIsl OTIPEAETICHUS] pACTBOPUMOCTH BEIIIECTB;

— yCTaHABIIMBAaTh TEHETUYECKYIO CBSI3b MEXAY OKCHIAOM W THIPOKCHIOM H HaoOOpOT;
MPUYHHHO-CJICACTBEHHBIE CBSI3M MEXJIYy CTPOCHHEM aToMa, XHWMHYECKOM CBS3bI0 M THIIOM
KPHUCTAJUIMYECKON PEIETKH XUMUYECKUX COCIMHEHNU;

- XapaKTEepPU30BaTh AaTOMHBIE, MOJEKYJSIPHbIC, MOHHBIE METAINIMYECKHE KPHUCTALINYECKUE
pEeIIeTKH; Cpely pacTBOpa C MOMOILBIO HIKajbl PH;

— MPUBOJAUTH IPUMEPHI BEUIECTB C Pa3HBIMHU THUIIAMU KPUCTAJUIMUECKOU PEIIETKH;
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- MPOBOJUTH HAOIIOACHUS 32 CBOMCTBAMHU BEUIECTB M SBJICHHUSAMHU, NPOUCXOASIIMMU C
BEIIECTBAMU;
— co0IIr0IaTh MpaBUiIa TEXHUKK OE€30MACHOCTH MPU IPOBEICHUH HAOMIOACHUN U OTIBITOB;
— HCCIIEI0BaTh Cpelly pacTBOpa C IOMOIIbI0 MHJMKATOPOB; 3KCIEPHMEHTAIbHO pa3inyarh
KHUCJIOTHI U LIEJI0YH, TIOJIB3YSICh MHAUKATOPaMH;
- WCIIOJIb30BaTh MPU PELICHUH PACUeTHBIX 3a/ay IOHSATHS «MaccoBas JOJs d3JEMEHTa B
BEIIECTBE», «MAaccoBas [I0Ji1 PACTBOPEHHOIO BEIECTBa», «0O0OBbEMHas JOJs TIa3000pa3HOro
BELIECTBAY;
- MIPOBOAMTH PacueThl C UCIOJIB30BAHUEM IOHATUN «MaccoBasi J0JIsI 3JIEMEHTa B BEILIECTBEY,
«MaccoBasi J10J1s1 pACTBOPEHHOTO BEILIECTBAY», «00bEMHasl 10JIsl Fa3000pa3HOro BEIIECTBAY.

Memanpeomemmnvie pe3ynomamol 00yueHus

VYyamuiics JOJIKEH ymems:
- COCTaBIISITh HA OCHOBE TEKCTa TAOJUIIBI, B TOM 4YHcie ¢ npuMeHenneM cpeacts UKT;
- 10/l PYKOBO/ICTBOM YUYUTEJISl IPOBOJAUTH OIIOCPET0BAHHOE HAOIIIOIEHUE;
— MOJI PYKOBOJCTBOM Y4HUTENd O(QOPMIISATH OTYET, BKIIIOYAIOIIUN OMHCAHHE SKCIIEPUMEHTA,
€ro pe3yJbTaToB, BHIBOJIOB;
— OCYIIECTBIISITh MHAYKTHBHOE 0000IIeHne (OT EeIWHUYHOTO JIOCTOBEPHOTO K OOIeMy
BEPOSITHOCTHOMY), T. €. ONPEACIATh OOIINEe CYIIECTBEHHBIC MPHU3HAKK ABYX M Oojiee 00BEKTOB H
bukcupoBath UX B GOpME MOHATHUS WIH CYKICHHUS;
— OCYIIECTBIISITh JIEAYKTUBHOE 0000IeHue (MoJBeIeHUEe EIMHUYHOTO JIOCTOBEPHOTO IO
ol11ee TOCTOBEpHOE), T. €. aKTYaJU3UpPOBATh IMOHATHUE WU CYXKIEHUE, U OTOXKIECTBISATH C HUM
COOTBETCTBYIOIIIME CYIIECTBEHHbIE MPHU3HAKU OIHOTO WU Oojiee OOBEKTOB; OMpPENEIsTh ACHEKT
KJIaccu(pUKaMu; OCYIIECTBIATh KIIaCCU(DUKALINIO;
— 3HATh U UCMOJb30BaTh PA3IUYHbIE (OPMBI MIPEICTABICHUS KIIacCU(DUKAIINH.

Tema 4. U3meHnenus, npoucxoasimue ¢ emecrsamu (12 )

[ToHsATHE SIBIEHWIA, CBI3aHHBIX C H3MEHEHUSMH, TPOUCXOISAIIMNMHU C BEIIECTBOM.

SIBneHus, CcBA3aHHbIE C W3MEHEHHMEM KPHUCTAJUIMUECKOTO0 CTPOEHMs BEIIeCTBa MpHU
MIOCTOSIHHOM €r0 COCTaBe, - (pu3ndeckue siBjieHus. Gu3nueckue SBJICHUS B XUMHUU: AUCTUIUIALNSA,
KpHUCTaNIU3a1Msl, BEINTAPUBAHNE M BO3TOHKA BEIECTB, (PMIBTPOBAHUE U LIEHTPU(PYTHPOBAHHE.

SIBneHust, cBA3aHHbIE C U3MEHEHHEM COCTaBa BEIIECTBA, XUMHUYECKHE peakiuu. [IpuzHaku u
yCIOBHS TPOTEKAHUS XUMHUECKUX peakuuil. BelneneHue TemnoTel M CBeTa- PeaklMHU TOPEHHs.
[TonsiTne 06 9K30- ¥ SHAOTEPMUUECKUX PEAKITHIX.

3aKOH COXpaHEHMs MacChl BellecTB. XMMHUYECKHE YpaBHEHMs. 3HAYCHHME WHAEKCOB U
kod¢¢punmenToB. CocTaBieHNe ypaBHEHUN XUMHUYECKUX PEaKLIUM.

PacueTsl Mo XMMHYECKHM ypaBHEHUSIM. PelieHue 3a/1au Ha HAXOXKAEHUE KOJIMUECTBA, MacChl
WK 00beMa MPOJYKTa peaKkiuy Mo KOJIMYECTBY, Macce WK 00beMy HCXOJIHOTO BellecTBa. Pacuersl
C UCIIOJIb30BaHUEM TOHSTHUS «I0JIs», KOTJ]a HCXOTHOE BEIIECTBO JJaHO B BUJIE PAacTBOpA C 3aJJaHHOU
MacCOBOM J0JIEN PACTBOPEHHOI'O BEIIECTBA UIIU COAEPKUT ONPEAEICHHYIO OO TPUMECEN.

Peaknuun paznoxenus. IlpeacraBieHne o cKOpOCTH XMMHUYECKUX peakuuid. KatamuzaTopsl.
®epmenThl. Peakuuu coenunenus. Katanutuyeckue U HeKaTalUTUYECKUE PEAKIMK, 0OpaTUMbIe U
HeoOpaTuMble peakuuu. Peakiuu 3amenienus. Psji akTHBHOCTH METaJUIOB, €r0 UCIOJIb30BaHUE /IS
MIPOTHO3UPOBAHUS BO3MOXHOCTU MPOTEKAHUS peaklUid MeXIy MeTalllaMd U KUCJIOTaMH, peakiuil
BBITECHEHUS OJHUX METaJIOB M3 PACTBOPOB MX COJEH JpyrMMM MeTaiigamu. Peakium oOMeHa.
Peaxiuu HelTpanmzauu. Y ClIOBUS MPOTEKAHUS Peakifii oOMeHa B pacTBOpPAax J0 KOHIIA.

Tumbl XUMHYECKMX peakuuil Ha mpuMepe CBOMCTB BoAbl. Peakuus pasioxeHus -
AIIEKTPOJIN3 BOJBL. Peakiuum coequHeHHs- B3aUMOJCIHCTBHE BOJBl C OKCHJIAMU METAJUIOB U
HEMETAJUIOB. YCJIOBHE B3aUMOJEHCTBUS OKCHUJOB METAUIOB U HEMeTalsioB ¢ Bonxoil. Ilonsarue
«rUApOKcUIbl». Peakuny 3aMerieHus - B3auMOJIEUCTBHE BOJIbI ¢ MeTaulaMu. Peakiuun oOmeHa -
TU/IPOJIN3 BEILECTB.

demoncTpauuu. [Ipumeps! pusndeckux sSBICHUN: a) TUTaBieHHE mapaduHa; 06) BO3TOHKA
uoja Win OCH30WHOW KHCIIOTHI, B) PAaCTBOPEHHE OKpAIICHHBIX cojiei; r) auddy3us aymmcThIx
BEIIECTB C ropsIIei JaMIOYKH HakamuBaHus. [IpuMepsl XUMUUYECKUX SIBJICHUI: a) TOpEHUE MarHus,
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docthopa; 0) B3aMMOAEHCTBHE COJSHOM KHCIOTBI C MpPaMOpOM HJIM MEJOM; B) IOJTy4EHHUE
ruapokcuaa meau (II); r) pacTBopeHue MOTydYeHHOTO THIPOKCHIA B KUCIOTaX; 1) B3aMMOICHCTBHE
okcuna menu (ll) ¢ cepHoil KUCTOTON MpU HArpeBaHUU; €) pa3JIOKEHUE MEepMaHTaHaTa Kalus; )
pa3ioXeHue MepoKCcHa BOJOpPOa C MOMOIIbIO TUOKCHAA MapraHiia U KaTajias3bl KapTodens Wuin
MOPKOBH; 3) B3aUMOJICHCTBHE pa30aBIEHHBIX KHCIOT C METaJUIaMHU.

JlaGoparopubie onbIThl. 16. [IpokanuBanue Meau B IJIaMEHU CIUPTOBKU. 17. 3amenieHue
Meau B pactBope xiopuaa Meau (II) xenesom.

Ilpeomemmnuie pe3yiomamot 00yuenusn

VYyamuiics JOJKEH ymems:
- UCIIOJIb30BaTh IPH XapaKTEPUCTUKE BEIIECTB MOHATHUS: <« IUCTHILISLIUSN», «IEPETOHKA,
«KpUCTAJUIM3ALUA»,  «BBIIAPUBAHUE», «(PWIBTPOBAHHE», «BO3TOHKA, WU  CyOIHMMAaIus»,
«OTCTaWBaHHE», «UEHTPUPYTHPOBAHUEY, «XUMHUYECKAs PEAKIHI», «XUMUUECKOE YypaBHEHUE,
«PEaKINH COCAMHEHUS», «PEAKLUUU Pa3IOKECHUN), «PEAKIUU OOMEHa», «PEaKIHU 3aMEICHH,
«peaKkluyd HEeUTpalu3aluny, «9K30TePMHUECKHE PEaKINNy, «IHIOTEPMHUECKHE PEaKLUn», «peaK-
UM TOPEHHS», «KATAIU3aTOPhD», «(HEPMEHTBI», «00paTUMBIC PEAKIINNY, KHEOOPATUMBIE PEAKIIUN,
«KATATMTUYECKHE PEaKINN», «HEKATaJTUTHUYECKUE PEaKLUNy», «Psii aKTUBHOCTU METAJIOBY, «TH/I-
pou3y;
— yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY (DU3MUECKHMMH CBONCTBAMH BEILIECTB
U CI0coO0M pa3/ieieHHs CMecei;
— OOBSICHATh 3aKOH COXPAaHEHHUS MAacChl BEMIECTB C TOYKH 3PEHUS aTOMHO-MOJICKYIISIPHOTO
YUEHUS;
— COCTaBJISATh YPAaBHEHHUS XHMHUECKHUX pPEaKIMid Ha OCHOBE 3aKOHA COXPAHEHHUS MacChl
BEIIIECTB;
— OIMCHIBATh PEAKIMM C MOMOILBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) s3bIKA U SI3bIKA
XUMUH;
— KJaccu(UIUpPOBaTh XUMHUYECKUE PEAKIMU IO YHUCIY M COCTaBY MCXOIHBIX BEIECTB M
IOPOAYKTOB pPEaKLMHU; TemIoBOMY >(PQeKTy; HalpaBIeHUIO MPOTEKAHUS PpEeaKIUH; Y4acTHIO
KaTajan3aTopa;
- UCMOJb30BaTh TAaONMIly PacTBOPUMOCTH JJsl ONpEIENeHHs BO3MOKHOCTH TMPOTEKAHUS
peakiuii OOMeHa; JIEKTPOXUMHUUYECKUN pAN HANpsHKEHHH (aKTUBHOCTH) METAIJIOB IS
orpezesieHusT BO3MOKHOCTH TMPOTEKAHUS PeakUuil MeXAy MeTajulaMH U BOJHBIMH pacTBOpaMu
KHCJIOT U COJIEH;
- Ha0JIt0/1aTh U OINUCHIBATh MPU3HAKU W YCJIOBMSI TEUEHMS] XMMHUYECKUX PEaKIuil, enarb
BBIBO/Ibl HA OCHOBaHMHU aHaJIN3a HAOJII0ICHUH 32 SKCIIEPUMEHTOM;
- MIPOBOAUTH PACUYETHI [0 XMMUUYECKUM YPAaBHEHMSIM Ha HAXOX/I€HHUE KOJUYECTBA, MAaCChl WU
o0bemMa MpPOJYKTa peakUH IO KOJWYECTBY, Macce WIM OOBEMY MCXOJHOTO BEILIECTBA; C
MCIIOJIb30BAaHUEM TOHATHUS «10JIsD», KOTIa NCXOJHOE BEUIECTBO AAHO B BUJE PacTBOpa C 3aJaHHOMN
MacCOBOM J0JIEN PACTBOPEHHOI'O BEIIECTBA UIIN COAEPKUT ONPEIEICHHYIO OO MPUMECEH.

Memanpeomemmnvie pe3yibmamosl 00yueHus

VYyamuiics N0JKEH ymemsb: COCTaBISATh HAa OCHOBE TEKCTa CXEMbl, B TOM YHCIE C
npuMmeHenneM cpeacts UKT;
— CaMOCTOSITENIbHO OQOPMIISITH  OTYET, BKJIIOYAIOMIMKA OMUCAaHUE JKCIEPUMEHTa, €ro
pe3yJbTaTOB, BHIBOJIOB;
— UCMOJb30BAaTh TAKOM BHJI MBICIIEHHOTO (MI€aJbHOI0) MOJAEIHPOBAHMSA, KaK 3HAKOBOE
MOJIeTTMPOBaHUE (Ha IpUMEpE YPABHEHH XUMHUYECKHUX PEaKIIHiA);
— paznnyath 00BEM U COICpKaHME MOHATHI; pa3anyaTh POAOBOE U BUIOBOE MOHATHS;
OCYIIECTBIISITH POJAOBUIOBOE ONpeiesieHNne OHATUH.

Tema 5. IIpakTukym 1.
[Ipocreiimme onepanuu ¢ BEmecTBOM (2 4)
1. ITpu3Haky XUMHUECKUX peakuuid. 2. [IpuroroBieHue pactBopa caxapa U pacueT ero

MacCOBOH JIOJIN .

IIpeomemmuoie pezynrvmamot 00yuenusn
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VYyamuiics JOJKEH ymems:
- oOpamatecsi ¢ Ja0OpaTOpHBIM OOOPYJOBaHHMEM U HarpeBaTelbHBIMU MpuUOOpaMu B
COOTBETCTBUHU C MMPaBUIIAMH TEXHUKH 0€30MaCHOCTH;
- BBINIOJIHATh ~ MpocTeiiline mpuemMbl  paboThl ¢ 7abOpaTopHbBIM — 000PYJOBaHHEM:
71a00paTOPHBIM LITATUBOM; CIIUPTOBKOI;
— Ha0JII0/1aTh 32 CBOMCTBAMH BEIIECTB U SBICHUSIMHU, TPOUCXOSIINMU C BEIIECTBAMU;
— OMUCHIBATh XUMHUYECKUHN IKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POJTHOIO)
S3bIKA U SI3bIKA XUMHH;
- JIeNaTh BBIBOJIBI 10 PE3YJIbTaTaM MPOBEIEHHOIO SKCIIEPUMEHTA;
- TOTOBHUTH PACTBOPBI C ONPEIEICHHON MacCOBOU J1OJIEW paCTBOPEHHOTO BELIECTBA;
- IIPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJII0 PACTBOPEHHOI'O B HEM BEIIECTBA.
Memanpeomemmnvie pe3yibmamosl 00yueHus
VYyamuiicst JOJIKEH ymems:
CaMOCTOSATENIHO UCIIOJIB30BaTh OTIOCPEI0OBAaHHOE HAOIIOICHHE.
Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (19 1)

PactBopenne kak  ¢usumko-xumuueckuii  mpomecc. Ilomstme o ruapatax u
Kpuctauioryaparax. PactBopumocts. KpuBble pacTBOpUMOCTH KaK MOJEIb 3aBHCHUMOCTH
pacTBOPUMOCTH TBEPABIX BEHIECTB OT Temmeparypbl. HachlllleHHbIe, HEHACHIIICHHBIE |
MEPECHIILEHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB ISl IPUPOJIBI U CEJILCKOT0 XO35ICTBA.

[lonsitTue 00 ANEKTPOTUTUYECKON JAUCCOLUUALUMU. ODJIEKTPOIUTHI U  HEDIIEKTPOJMTHIL.
MexaHu3M  quccolManuil  3JEKTPOJIMTOB C  pa3JIMYHBIM  XapakrepoMm  cBsi3u. (CreneHb
AIIEKTPOJIMTUICCKON Auccoruanii. CHIIbHBIC U CITA0BIC AICKTPOJIUTEHI.

OCHOBHbBIE TOJIOKEHUS TEOPUU SJIEKTPOJIUTHUECKOW auccounanuu. MoHHbIE ypaBHEHMs
peakiuii. Peakuuu oOMeHa, Haymye 10 KOHIA.

Knaccudukaiys noHOB U UX CBOICTBA.

Kucnotsl, ux knaccubukanus. Jucconmanus KHUCIOT M UX CBOHCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON  auccondanv. MOJIEKYJIIpHbIE ¥ HWOHHBIE  YpPaBHEHHUS  PEaKIIH.
B3auMozeiicTBue KHCIOT C MeTaUlaMU. OJIEKTPOXMMHUYECKUN psii HANpsHKEHUH METasuloB.
B3aumoneiicTBue KHUCIOT € OKCHAAMH METaUIOB. B3auMopeicTBHE KHUCIOT C OCHOBaHUSIMH-
peakiusi HeWTpanmu3auuu. BsauMmopeicTBHe KUCIOT C coisiMd. Vcmonb30BaHHE TaOIUIIBI
pPacTBOPUMOCTH JIJISl XapaKTEPUCTHUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux knaccudukanus. Jluccoruanys OCHOBaHU U UX CBOICTBAa B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON Juccounanuu. B3amMoaencTBue OCHOBaHUW ¢ cofiamu. Mcnosb3oBaHue
TaOJIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTHUKU XUMUYECKUX CBOMCTB OCHOBaHUM. B3anmMopeiicTBre
IeJI0Yei C OKCHIaMH HEMETAILIOB.

Conm, ux auccolanusi U CBOMCTBA B CBETE TEOPUU HIICKTPOIUTHUYECKON TUCCOLIMAIUU.
B3aumopeiicTBue coseli ¢ MeTayuiamMu, OCOOCHHOCTH AITHX peakinuii. B3anmopeiicTBue coneit ¢
conmsiMu. Mcmonbp3oBanue TaONHIBI PACTBOPUMOCTH JJISI XapAaKTEPUCTHKH XUMUYECKUX CBOWCTB
COJIEH.

O6o0mu1ieHne cBeneH 00 okcHIax, UX KIacCU(pUKAIMHM U CBOMCTBAX.

'eneTndeckue psanpl MeTaula W HeMeTauia. | eHeThdyeckas CBsI3b MEXAYy KiaccaMu
HEOPTraHUYECKHUX BEIECTB.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

OmnpeneneHue CTEMEHEW OKUCIEHHUS MJisS DIIEMEHTOB, OOpa3ylOIIUX BEHIECTBA Pa3HBIX
KJ1accoB. Peakiiun HOHHOTO 0OMEHA M OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiiui. OKUCIUTENb U
BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJICHUE.

CocraBneHne  ypaBHEHHUW  OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIUH  METOJIOM
AIIEKTPOHHOTO OalaHca.

CBoiicTBa MNPOCTHIX BELIECTB - METAUIOB W HEMETAJUIOB, KHUCJIOT W COJIEH B CBETE
OKUCITUTENHHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

JdemoHcTpanuu. lcnblTaHne BEmIECTB M HMX PAacTBOPOB HA  3JIEKTPONPOBOJHOCTD.
3aBUCUMOCTh  3JIEKTPOMPOBOAHOCTH  YKCYCHOM  KHCJIOTHI OT KOHIIGHTpauuu. JIBH>keHHe
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OKpAILIEHHBIX HOHOB B AJIEKTPUUYECKOM I10J1e. B3auMoaeincTBuE IMHKA C CEPOM, COJISTHOW KHCIIOTOM,
xnopugom menu (I1). F'openune maraus. BzanmonelicTBre XJI0pHON U CEPOBOAOPOTHON BOIBI.

JlaGopaTopHble ombIThl. 18. B3aumoneiicTBue pacTBOPOB XJIOpUJIA HATPUS M HUTpATa
cepebpa. 19. IlomydyeHrne HEpaCTBOPUMOTO THAPOKCHIA M B3aMMOJCHUCTBHE €ro ¢ kKuciotamu. 20.
BzaumoneiicTBre KUCIOT ¢ OCHOBaHMAMM. 21. B3auMoeiicTBue KUCIOT ¢ OKCHUIAMH METAJLIOB. 22.
BzaumogeiictBue xuciaor ¢ Metauiamu. 23. B3auMmonelcTBue KHCIOT ¢ colisiMH. 24,
BzaumoneiicTBue menodei ¢ Kucioramu. 25. B3auMmoneiicTBue mieaodeii ¢ OKCHaaMy HEMETAJIIOB.,
26. B3aumojeiictBue mienoyei ¢ consiMu. 27. [loydyenue u cBoiiCTBa HEPACTBOPUMBIX OCHOBAHUM.
28. B3anMogeicTBHE OCHOBHBIX OKCHIOB C KHUCIOTaMHU. 29. BzanMoaeiicTBiie OCHOBHBIX OKCHUJIOB C
Bonoi. 30. B3anMomelicTBUEe KUCIOTHBIX OKCHIOB C IienodaMiu. 31. B3anMoaelncTBiue KUCIOTHBIX
OKCUJIOB C Bojoi. 32. B3ammopeiicTBue coje ¢ kxuciaoramu. 33. BzammopelcTBHE coyei ¢
menodyamu. 34. BzauMmogeiictBue cosieil ¢ coisimu. 35. BzauMmopelcTBuE pacTBOPOB COJICH €
METajIaMH.

Ilpeomemmnuvie pe3yrvmamot 00yueHus

VYyamuiicst JOJKEH ymems:
- WCIIONB30BaTh MPU XapPAKTEPUCTHUKE TMPEBpAICHUN BEIIESCTB IOHATHUS: «PacTBOPY,
«OQIIEKTPOTUTHYECKAS JIACCOIAAITS, «OQIEKTPOUTHI, «CHEDJICKTPOJIUTHI», «CTEIICHB
JIUCCOITUAIINN», «CHJIBHBIC JJICKTPOJHUTBIY, «CIa0bIe JJICKTPOJIUTHI», «KATHOHBI», «AHHUOHBD»,
«KUCJOTBI», «OCHOBAHUSA», «COJN», «UOHHBIC PEAKIUU», «HECOJICOOpa3yIolue OKCUIIBIY,
«coneo0pa3yromue OKCUIbD», «OCHOBHBIE OKCHUIIBI», «KHCIOTHBIE OKCHIBD», «CPEIHUE COJIN,
«KHUCJIBIE COJTN», KOCHOBHBIC COJIM», «KTEHETUYECKHUH PSII», «OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC pPe-
aKIHMH», KOKUCIIHTEIbY, KBOCCTAHOBUTEIIbY, OKHUCIICHUEY, «BOCCTAHOBJICHHCY;
- OMKCBIBATh PaCTBOPEHUE KaK (U3MKO-XUMHYECKUI TIPOLIECC; WIUTFOCTPUPOBATH PUMEpaMu
OCHOBHBI€ MOJIOKEHUS TEOPUH DIICKTPOIUTHUECKOM TUCCOIMAIINN; TEHETUYECKYIO B3aUMOCBSI3h
MeEXy BelllecTBaMu (MPOCTOE BEIIECTBO - OKCUJ] — THAPOKCH/I- COIIb);
- XapaKTEepPU30BaTh OOIIME XUMUUECKHE CBOWCTBA KHCIOTHBIX M OCHOBHBIX OKCHIOB, KHCIIOT,
OCHOBaHUN M COJEH C TIO3UIMH TEOPUU DIEKTPOIUTUYCCKON JMCCOLMAINM, CYIIHOCTD
ANEKTPOJIUTUYECKON UCCOLMAIMM BEUIECTB C KOBAJEHTHOM MOJSIPHOM M MOHHOM XHWMHMYECKOU
CBSI3b10; CYIITHOCTh OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;
- MPUBOAUTH MPUMEPHI PEAKIUN, MOATBEPKIAIOLUIMX XMUMHYECKUE CBOMCTBA KHCIIOTHBIX WU
OCHOBHBIX OKCHUJOB, KHUCJIOT, OCHOBaHMH M COJEH; CYIIECTBOBAHME B3aMMOCBSA3U MEXKIY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;
- KIacCU(UIIUPOBATh XUMHUYECKHE pPEaKIMH 10 «M3MEHEHHUIO CTENeHeW OKHCIIeHUs
AIIEMEHTOB, 00PA3YIOIINX Pearupyrolie BelecTBay;
- COCTaBJISITh YPaBHEHUS SJEKTPOJIUTUUECKOM TUCCOIMAIIMU KHUCIOT, OCHOBAHUN W COJIEH;
MOJIEKYJISIPHBIE, TIOJIHBIE M COKPAIICHHBIC MOHHBIC YPAaBHEHUS PEAKIIUNA C YIaCTHEM AJICKTPOJIUTOB;
YPaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUN, HCHOJIb3Yys] METOJI 3JIEKTPOHHOTO
OayaHca, ypaBHEGHMsI  pEaKIMi, COOTBETCTBYIOIIUX  IOCJICIOBATEILHOCTH  ((IICTIOYKE»)
MpEBpAIlCHUI] HEOPraHUYECKUX BEIIECTB PA3IMUHbBIX KIACCOB;
- OTpENIENATh OKUCITUTENh M BOCCTAHOBUTENb, OKHCICHHE W BOCCTAaHOBJIEHHWE B
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIIHIX;
- yCTaHaBJIMBATh NMPUYMHHO-CIIE/ICTBEHHBIE CBSI3U: KJIACC BEIECTBA- XWMHUYECKHE CBOMCTBA
BEIICCTBA;
- HaOIt0/IaTh W OMHCHIBATh PEAKIIMH MEXKIY JJIEKTPOIUTAMU C TMOMOIIBI0 €CTECTBEHHOTO
(pPycCKOT0 WM POJIHOTO) S3bIKA U S3bIKA XHUMHH,
- MPOBOJIUTH  ONBITHI, TOATBEPKAAIOIINE XHUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKHUX BEIIECTB.

Memanpeomemmuule pe3ynvmamol 00yYeHus

VYyamuiicst JOJKEH ymems:
JienaTh MOMETKH, BBITUCKU, IUTUPOBAHUE TEKCTA; COCTABIATh JOKIAI;
- COCTaBJISITh HA OCHOBE TEKCTa rpaduKu, B TOM yucie ¢ npumenenuem cpeacts UKT;
- BJIQJIETh TAKUM BUJIOM H3JI0KCHUS TEKCTa, KaK pPaCCYXKJICHHE, HCIOJIb30BaTh TAaKOW BHU]I
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MBICJICHHOTO (MJ€aJbHOT0) MOJCIMPOBAHUS, KaK 3HAKOBOE MOJEIMPOBaHKME (HA MpUMEpPE
YpaBHEHUN peaklMil IUCCOLMAIMHA, WOHHBIX YPAaBHEHUH pEAKUHM, MOTYypEeaKUUil OKHUCICHUS-
BOCCTAHOBJICHHUS);
- pa3nuyaTh KOMIOHEHTHI JOKa3aTeNbCTBa (TE3UC, apryMEHThI U (OpMY JTI0Ka3aTeIbCTBA);
- OCYILIECTBIIATH NPSIMOE UHAYKTUBHOE JI0KA3aTEIbCTBO.
Tema 7. [Ipaktukym 2. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (1 1)

1. Pemienne sKkCiepUMEHTANIBHBIX 3a/a4.

Ilpeomemmnuvie pe3yrbmameol 00yuenusn

VYyamuiics JOJKEH ymems:

- oOparaTthcs ¢ 1ab0paTopHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMH IPHOOPAMU B
COOTBETCTBUH C IIPAaBUIIAMU TEXHUKH 0€30MaCHOCTH;
- BBITNIOJTHATH MPOCTENIITNE TPUEMBbI 00pallieHus ¢ JIabopaTOpHBIM 000pyI0BaHUEM:
71a00PaTOPHBIM ILITATUBOM, CITUPTOBKOM;
- HaOJI0AaTh 32 CBOWCTBAMH BEIIECTB U SABJICHUSMH, TIPOUCXOSIIUMHE C BEIIECTBAMU;
- OIHCHIBATh XUMUYECKUI 3KCIIEPUMEHT C ITOMOIIBIO0 ECTECTBEHHOI'O (PYCCKOTO WU POIHOTO)
S3bIKA U SI3bIKA XUMUH;
— JIeN1aTh BBIBOJIBI 10 PE3YJIbTaTaM IPOBEIEHHOIO SKCIIEPUMEHTA.
- VYyamuiicst JOJKEH ymems:
- OTIpeNeNIATh, HCXOAS W3 Y4eOHOH 3amaud, HEOOXOAMMOCTh HETOCPEACTBEHHOTO WU
OTIOCPEIOBAaHHOTO HAOJIIOACHMUS;
— CaMOCTOSITENTLHO (POPMHUPOBATH MPOTPaAMMy IKCIIEPUMEHTA.

9 KJIACC (2 4 B HejpeJio, Bcero 684.)
BBenenue. OO0mas XxapakTepUCTHKA XUMUYECKUX JIEMEHTOB U XUMUYECKUX PEAKIUH.
[Teproanveckuii 3akoH u [lepromudeckas cucreMa xuMuueckux 3iaemento 1. Y. Menaeneesa (10
1)

XapakTepucTuKa 3JIEMEHTA IO €ro MnojoxkeHuto B llepuonnueckoil cucreMe XMMHUUYECKHX
anemenToB JI. YI. MenneneeBa. CBoiicTBa OKCHIOB, KMCJIOT, OCHOBAHUN U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCCOLUALMH U OKUCIICHUSI-BOCCTAHOBIICHUS.

[lonsiTe 0 mMEepexoaHBIX 3JeMeHTax. AMOTEpHOCTb. ['eHeTHUecKuil psJl MepexoqHOro
DJIEMEHTA.

[lepnonnueckuin 3akoH u Ilepmoauueckas cucreMa XuUMHUYECKHX oieMeHToB J[. M.
Menpneneesa.

XHUMHYECKash OpraHu3anys >KMBOM U HE)KMBOW IIPUPOABI. XMMHUYECKHM COCTaB s/1pa, MAaHTUHU
M 3eMHOM KOpbl. XHMHYECKHE DJIEMEHThl B KIETKaX JKUBBIX OpPraHu3MoB. Makpo- u
MHUKPO3JIEMEHTBHI.

O60061eHre cBeieHNI 0 XUMUYeCcKUX peakuuax. Kinaccuduxanms XuMHUUECKUX PEeaKIHii Mo
Pa3IMYHBIM MPU3HAKAM: «UUCJIO U COCTaB pearupyronrx U o0pa3yroIIuXcsl BEIIECTBY, «TEIIOBOM
abdekT», «HampaBIEHUE», «U3MEHEHHE CTENEHeW OKUCICHHS DSJIEMEHTOB, OO0pa3yIomux
pearupyrolue BemecTa», «pasza», «MCIoIb30BaHNE KaTalIu3aTopay.

[lonsiTHe O CKOpOCTM XHMMHMUYECKOW peakiuu. @OakTopbl, BIUSAIOINIME HA CKOPOCTh
xuMuUecknx peaknuid. Karanuzatopsr u katanu3. MTHTHOUTOPBI. AHTHOKCHIAHTHI.

Jemoncrpanuu. Pazmuunsie ¢opmbl tabmunsl J[. M. MenneneeBa. Mopenn aToMoB
ayieMeHTOB 1-3-ro  mepuosoB. Mojens CTpoeHUs 3eMHOro Imapa (TONepeyuHbld paspes).
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakIuu OT IPHUPOIbl PEarupyroLuX BEIIECTB. 3aBUCUMOCTD
CKOPOCTHM XMMMYECKOM peakuMu OT KOHIEHTPAllMu pearupyroux BeleCTB. 3aBHCUMOCTh
CKOPOCTHM XHMMHMUYECKOW peakIMud OT IUIONIaJM CONPUKOCHOBEHHUSI PpPEarupyroliuXx BeIIeCTB
(«kUTAIUH c10i»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakliuy OT TEMIIEpaTyphl pearupyronmx
BelecTB. | OMOTEHHBIN U reTeporeHHbIN KaTtann3bl. @epMeHTaTUBHBIN Katanu3. THrubuposanue.

JlaGopaTtopHbie onbIThl. 1. [TonyyeHue rugpokcuaa MUHKA U UCCIIEIOBAHUE €r0 CBOMCTB.
2. MopenupoBanue mnoctpoeHus Ilepuoauueckoid cucreMbl XMMHUYecKHX 3nemeHtoB [JI. M.
MenneneeBa. 3. 3amernieHue >xene3oM Meaud B pactBope cynbdarta meam (II). 4. 3aBucumoctsb
CKOPOCTH XMMHUYECKOU PEaKlMK OT MPUPOJIbl pEarupyIOLIUX BEUIECTB HA TPUMEPE B3aUMOCHCTBUS
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KHCIIOT € MeTauilamMu. 5. 3aBHUCHUMOCTh CKOPOCTH XUMHUYECKOW pEaklMH OT KOHIICHTPALUU
pearupyromuyx BeEIIeCTB Ha MPUMEPE B3aMMOACHCTBHUSL IIMHKA C COJISTHOM KHUCJIOTOW pa3IM4YHOU
KOHLEHTpaluu. 6. 3aBUCHMOCTb CKOPOCTH XMMHMUYECKOM peakluu OT IJIOUIaJd CONPUKOCHOBEHUS
pearupyromux BemecTB. 7. MoJenupoBaHHe «KUIAIIETO cios». 8. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM peaklMu OT TEeMIIepaTypbl pPEarupyrolux BEIIECTB HAa MPUMEpPE B3aUMOICHCTBUSA
okcupa menu (ll) ¢ pactBopoM cepHON KHUCIOTHI pa3nuyHON Temmneparypbl. 9. Pasnoxkenue
MEPOKCHIa BOJOpOia ¢ ToMoIIbio okcuaa Maprania (IV) u karanaser. 10.00HapykeHue KaTanasbl
B HEKOTOPBIX MHILEBbIX Ipoaykrax. 11. MHruOupoBanue B3aMMOJCHCTBHUS KUCIOT C MeTallaMU
YPOTPOIIMHOM.

Ilpeomemmnuvie pe3yrvmamot 00yueHus

VYyamuiicst JOJKEH ymems.:
- UCIIOJIb30BaTh IPH XapaKTEPUCTUKE TMPEBPAIEHUN BEIIECTB MOHATHUA: <«XHUMHUYECKas
peaKIus», «Peaklud COCTUHEHUSN», «PCAKIUU PaA3IIOKEHUSN», «pPeaKklud OOMEHay», «PEeaKiuu
3aMELICHUS», «PEeaKIUU HeUTpalu3aluny», <OK30TEPMUYECKHE PEaAKIUN», «IHIOTCPMUYECKUE
peaKIm, «oOpaTtumbie peaKIum, «HEeoOpaTuMbIe peaKIum, «OKHUCJIUTEIIbHO-
BOCCTAHOBUTENIbHBIE  PEAKIUU», «TOMOTE€HHBIE  pPEaKIHH», «TETEPOTCHHBIE  PEAKIHI,
«KATATUTUYCCKUE PEAKIUN», «HEKATATUTHYCCKHE PEAKIUN», «TeIIoBOH 3(P(EKT XUMHUYECKON
PEaKIum», «CKOPOCTh XMMHUECKON peaklnmny, «KaTaaru3aTopy;
— XapaKTepu30BaTh XHWMHUYECKHE JJIEMEHTHl 1-3-TO MEepHoJOB IO UX TOJOKECHHIO B
Ilepuoguueckoit cucreMe xumuueckux osnemeHtoB J[. WM. MeHngeneeBa: XMMUYECKUH 3HAK,
MOPSIKOBBIM HOMED, IEPUO/, TPYIIIa, MOATPYIINA, OTHOCUTEIbHAS aTOMHAs Macca, CTPOEHUE aToMa
(3apsn sapa, YUCIO MPOTOHOB U HEHUTPOHOB B sJipe, 0OIEe YMCIO AJIEKTPOHOB, paclpeseieHue
3JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM, IIPOCTOE BEIIECTBO, (opMyiia, HA3BaHHE M THI BBICIIETO
OKCHJIa ¥ THAPOKCHU/IA, JIETYYETO BOJOPOTHOTO COSAMHEHUS (/111 HEMETAJUIOB));
— XapaKTepu30BaTh O0IINE XUMHUECKHUE CBOICTBA aM(OTEPHBIX OKCUIIOB U THIPOKCHJIOB;
— MPUBOJIUTH TMPUMEPHI PEaKINii, MOATBEPKIAIONINX XUMHUYECKHE CBOICTBa aM(pOTEpPHBIX
OKCHJIOB ¥ THJIPOKCHUJIOB;
- JaBaTh XapaKTEPUCTUKY XUMUUYECKUX PEAKIMI MO YHUCIy M COCTaBY MCXOJHBIX BEIIECTB U
IPOAYKTOB peakluu; TEIIoBOoMY 3((EKTy; HalpaBICHHUIO MNPOTEKAHUS pPEaKIHMHU; H3MEHEHHIO
CTENEHENW OKHUCIEHHUS »JJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJHBIX BEUIECTB; YYacCTHUIO
KaTajan3aTopa;
— OOBSICHATH U MIPUBOJIUTH IPUMEPHI BIUSIHUS HEKOTOPBIX (PaKTOPOB (MPUPOAA pearupyroIux
BEILECTB, KOHIIGHTpAlLlUs BEIIECTB, JABICHHUE, TEMIEparypa, KaTaau3aTrop, I[OBEPXHOCTb
COTIPUKOCHOBEHUS PEarupyromIfux BEIMEeCTB) Ha CKOPOCTh XUMHYECKUX PEaAKIIHil;
— HaONO/IaTh W OMKCHIBATh ypPAaBHEHUS pPEaKIUi MEXIy BEIIeCTBAMU C IOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO MU POJHOTO) SI3bIKA U A3bIKA XUMUH;
- MPOBOJIUTH OTIBITHI, TMOATBEPKIAIOIINE XUMHUYECKUE CBONCTBA aM(pOTEPHBIX OKCHIOB M
TUAPOKCHUIOB; 3aBHCHUMOCTh CKOPOCTH XMMHYECKOW PEaKkiuu OT pa3NudHbIX (pakTopoB (mpupoma
pearupyromux BelIeCTB, KOHILIEHTpalMs BELIECTB, [aBJeHHE, TemIepaTypa, KaTaauzarop,
MOBEPXHOCTh COMPUKOCHOBEHUS PEarupyroninux BEIIECTB).

Memanpeomemmnsvie pe3yiomamul 00yueHus

VYyammiics NOJKEH ymems:
— OTIpEeIEIIATH 11eJIb YYEOHOMN eATENbHOCTH C MOMOUIBI0 YYUTENS U CAMOCTOSTEIbHO, UCKATh
CpEeICTBa €€ OCYILECTBIEHHUS, paboTas MO IUIaHy, CBEPSATh CBOM JIEHCTBUS C LENbIO U TpHU
HEOOXOJUMOCTH HWCIPABIATh OIMIMOKA C TOMOIIBIO YYHUTEIS U CAMOCTOSITENbHO, COCTaBISITh
AQHHOTALIMIO TEKCTA;
- CO3/aBaThb MOJENU C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OO0bEKTa U
MPEJICTABICHUEM UX B MPOCTPAHCTBEHHO-Tpa(UUIECKON UM 3HAKOBO-CUMBOJIMUYECKOH GopMe;
- OTpeIeATh BUJIBI KIacCU(UKAINK (€CTECTBEHHYIO M HICKYCCTBEHHYIO);
- OCYILIECTBIISTH NPSIMOE IETYKTUBHOE JOKA3aTEIbCTRO.

Tema 1. Metanasl (14 4)

ITonoxenne weramoB B Ilepuoguyeckonl cucreMe XuMHUeckux dneMeHtos JI. H.
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MenneneeBa. Meramnueckass KpUCTANIMYECKAsT PEIIETKAa U METANTMYECKass XMMUYECKasl CBS3b.
O6mme ¢Qusnueckne cBoricTBa MerawioB. CruiaBel, WX CBOWCTBa W 3HaueHUE. XUMHUUYECKHE
CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJICH, & TAKXKE B CBETE UX IOJIOKECHUS B HIEKTPOXUMHUYECKOM
psaay HanpsbkeHui MetaiioB. Kopposus MetamioB U ciocoObl 60pb0bl ¢ Hel. MeTalibl B IPUPOJIE.
OO6mmue criocoOb!I MX MOMyYSHHUS.

Obwaa xapakmepucmuka wiea104Hblx memannos. Metamisl B npupoje. O0mye crnocoob!
ux nonydeHus. Ctpoenue aromoB. lllenounble MeTauibl - HpOCThIE BelllecTBA. BaxHeilmue
COCIMHEHHUS WICJOYHBIX METAIOB- OKCHIbI, THIPOKCHIBI M CONH (XJIOpUIbL, KapOOHATHI,
Cynb(haThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B HAPOJHOM Xo3siicTBe. Kanuiinbie ynoopeHusi.

Oowaa xapakmepucmuka 3j1emenmos 2naenoi noozpynnut Il zpynnei. CTpoeHrue aToMOB.
[[{emouHO3eMeNnbHBIE  METaUIBl -  NPOCTBIE  BelllecTBa.  BaxHedmme  COEOUHEHHUs
HIEJIOYHO3EMENbHBIX METAJJIOB - OKCHUJIbI, TUIPOKCUIBI U CONH (XJIOPUABI, KapOOHATHI, HUTPATHI,
cynbatsel, hocdaTsl), UX CBOMCTBA U TIPUMEHEHHE B HAPOJTHOM XO3SHCTBE.

Antomunuit. CtpoeHue atoma, GuU3MUYECKUe U XUMUYECKHE CBOICTBA MPOCTOrO BEIIECTBA.
CoenvHeHUs alllOMMHMSI- OKCHJI U THUIAPOKCHUJ, UX aM(OTepHbI Xapakrep. Baxueiue conu
antoMuHus. [I[puMeHeHre amOMUHUS U €r0 COeTUHEHUI.

Kenezo. Ctpoenne aroma, (pU3MUECKHE W XMMHUYECKHE CBOMCTBA IPOCTOTO BEIECTBA.
['eneTnueckue psbl Fe’+ u Fe®+. BaxHeliiuue couu skenes3a. 3HAYCHHE 5KeNe3a U er0 COSLUHCHHUIT
JUISL IPUPOABI M HAPOHOTO XO35MCTBA.

Jdemoncrpanuu. OOpa3ubl IIENOYHBIX M MIEIIOYHO3EMENIbHBIX MeTauioB. OO0pasibl
cI1aBoB. B3anmoneiicTBue HaTpus, JUTUS U KAJIBLUS C BOJIOM. B3auMoercTBue HaTpUsi 1 MarHus
¢ KuciopoaoM. BzaumoeiictBue MetaiioB ¢ Hemetauiamu. [loiydenue ruapokcuaos xesesa (11)
u (1),

JlabopaTtopHblie onbIThI. 12. B3aumoaelicTBre pacCTBOPOB KUCIOT U COJIEH ¢ METaJJIaMHU.
13. O3nakomieHue ¢ pynamu >kenesa. 14. OxpamrBaHue MJIaMEHU COJISIMHU IICJIOYHBIX METaJUIOB.
15. B3aumoneiicteue kanplus ¢ Bopoi. 16. [lonydyenne rugpokcna Kajablus U UCCIEJOBAHUE €r0
coifictB. 17. IlomydyeHue TruApOKCHAA aTIOMUHUS U HUCCIEJOBaHME €ro CcBOMCTB. 18.
BzaumopeiictBue xenesa ¢ constHor kucioroit. 19. [Monydenue ruapokcunos xkenesza (1) u (I1II) u
W3y4YECHHUE UX CBOMCTB.

Ilpeomemmnuie pe3yrvmamol 00yuenusn

VYyamuiicst JOJKEH ymems:

— WCIIONb30BaTh MPU XApAKTEPUCTHKE METANIOB U UX COCIMHEHHH MOHSTHS: «METAJIbD»,
«pAl  AKTUBHOCTH METAJIOB», «IIEJIOYHBIE METAJUIbD»), «IIEJIOYHO3EMENIbHbIE METaJlIbl»,
HCIIOJIB30BAaTh UX MPH XapAKTEPUCTUKE METAJLIOB;

— JaBaTh XapaKTePUCTUKY XUMUYECKUX DJIEMEHTOB-METANIOB (IIIETOYHBIX METAJJIOB, MAarHus,
KaJblus, ATIOMHUHMS, dKele3a) M0 UX NojoxkeHuto B Ilepuoanueckoil cuctemMe XMMHUYECKHUX
sanemeHTtoB JI. WM. MeHneneeBa (XMMMYECKHI 3HaK, MOPSJIKOBBIH HOMEp, MEpUOA, TpyIIa,
MOATPYINa, OTHOCUTENbHAs aTOMHAasi Macca, CTpPOEHUE aToMa (3apsl sApa, YMCIO MPOTOHOB M
HEUTPOHOB B fAJpe, O0Ilee YHUCIO 3JIEKTPOHOB, PACHpPENEICHHUE 3JEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM), IPOCTOE BEIIECTBO, (hOpMyJia, Ha3BaHUE U THII BBICIIETO OKCH/IA M THAPOKCUIA);

- Ha3bIBaTh COEIMHEHMS METANIOB M COCTABIISATH UX (POPMYJIBI [0 HA3BAHUIO;

- XapaKTepu30BaTh CTPOEHHUE, oOImMe (QHU3NUECKUEe W XUMHUECKHE CBOMCTBAa MPOCTHIX
BEILECTB-METAJUIOB;

- OOBSCHATH 3aBUCUMOCTh CBOWCTB (MJIM MPEACKA3bIBaTh CBONCTBA) XMMHUECKUX JIEMEHTOB-
MeTaJIOB (painyc, MeETaJNIMYeCKHUe CBOMCTBA 3JIEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIE
CBOWCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMM COECIUHEHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHJOB M THUJPOKCHJIOB, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOICTBA) OT TMOJIOXKEHHUS B
Ilepuoauueckoit cucreme xumudyeckux 3semeHToB . 1. Menneneesa;

- OIHCHIBATh 00IME XUMUUECKHE CBOMCTBA METAJIIOB C MOMOIIBI0 €CTECTBEHHOIO (PyCCKOTrO
WJIM POJTHOTO) S3bIKA U SI3bIKAa XUMHH;

- COCTABJISITh MOJICKYJISIPHBIC YPABHEHUS PEAKIUM, XapaKTEPUIYIOIIUX XUMUYECKUE CBOMCTBA
METAUIOB M HX COEAUHEHHM, a TaKKe OJJIEKTPOHHBIC YPAaBHEHHUsI IMPOLECCOB OKHUCICHUS-
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BOCCTAHOBJICHUS; YPABHEHHS SJIEKTPOJMTUYECKOW JTUCCOIMAIMU; MOJICKYJISIpHbIC, TIOJHBIE W
COKpAIllCHHbIE HOHHBIE YPABHEHUS PEAKIIUI C y4aCTUEM DJIEKTPOJIUTOB yCTAHABIMBATH NPUYNHHO-
CJIC/ICTBEHHBIE CBSI3M MEXIY CTPOCHHUEM aTOMa, XMMHUYECKON CBSI3bI0, TUIIOM KPHUCTaJUIMUYECKOU
pElIeTKU METAIJIOB U UX COSAMHEHUMN, NX OOIMMH (PU3NYECKUMU U XUMUYECKIMH CBONCTBAMU;

— ONMUCHIBAaTh XMMHYECKHUE CBOMCTBA MICJIOYHBIX U LIEIOYHO3EMEIbHBIX METAJJIOB, a TaKXKe
ATIOMHUHUS U JKeJie3a U UX COeIMHEHUN C MOMOILBI0 €CTECTBEHHOTO (PYCCKOI0 UM POJHOIO) SI3bIKA
U s13bIKa XUMHUU,

- BBITNIOJIHATh, HAOMIOJaTh W ONUCHIBATH XWMHUYECKUH SKCIEPUMEHT IO Paclo3HABaHUIO
BAKHEUINX KATHOHOB METAJIOB, THIPOKCU/I- HOHOB;

- SKCIEPUMEHTAJIbHO MCCIIEIOBATh CBOMCTBA METAUIOB W MX COCAUMHEHUM, peniaTh
AKCIIEPUMEHTAJIbHBIE 33]]a4H 110 TeMe «MeTallby;

- OIHCHIBATh XUMUYECKUI 3KCIIEPUMEHT C ITOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HJIM POJTHOTO)
A3bIKA U S3bIKa XUMHUH;

- MIPOBOMTH PACUEThI 10 XUMUYECKUM (DOpMysIaM M ypaBHEHHUSM PEAKIIUH, TPOTEKAOIINX C
Y4aCTHEM METAJIOB U UX COCAUHEHUHN.

Memanpeomemmuule pe3yibmamol 00yueHus

VYyamuiicst JOJKEH ymems:

— paboTaTh MO COCTABICHHOMY IIaHY, UCIOJIB3Ysl HAPSIAy C OCHOBHBIMU U JOIOJHUTEIbHbBIE
CpeacTBa (CIpaBOUHYIO JIMTEPATYPY, CIOKHbIE Tpudopsl, cpenctea MKT);
- C TIOMOIIBIO YYHUTENsI OTOMpaTh I PEIICHUs y4eOHBIX 3a7ad HEO0OXOTUMBIC CIOBAPH,
SHUUKIIONEIUH, CIPABOYHUKH, JIEKTPOHHBIE TUCKH;
- COIMOCTABJIATh W OTOMpaTh HMH(POPMAIMIO, TONYYCHHYIO W3 Pa3]IMYHBIX HCTOYHUKOB
(croBapm, SHIMKIIONEANH, CIIPABOYHUKH, DJIIEKTPOHHBIE AUCKHU, CeTh HTEpHET);
— MpeICTaBIATh UHQOPMAIMIO B BHJIE TAOJHI], CXEM, OIMOPHOTO KOHCIEKTa, B TOM YHCIE C
npumeHenuem cpeacts UKT;
- 0o(pOpMJIATH CBOM MBICIIM B YCTHOM W TMHUCBMEHHOM PEUM C yUYE€TOM CBOMX YYEOHBIX U
JKU3HEHHBIX PEYEBBIX CUTYaIM, B TOM 4yucie ¢ npumeHenneM cpeacts KT,
— COCTABJISITh PELIEH3UIO HA TEKCT; OCYIIECTBIISITh 10KA3aTEIbCTBO OT MPOTUBHOTO.
Tema 2. [Ipakrukym 1. CBoiicTBa MeTaJUIOB H UX coenHeHMii (2)

1. PemreHne »KCHEPUMEHTAIBHBIX 3aJa4 HA PACNO3HABAHHWE M IOJIYYECHHUE COCAUHECHUU
METaJIOB.

VYyamuiicst JOJKEH ymems:

— oOpamatecsi ¢ JabOpaTOpHBIM O0OpYyIOBaHMEM U HarpeBaTelbHBIMU TMpUOOpaMH B
COOTBETCTBUHU C MPaBUIAMU TEXHUKH 0€30MacHOCTH;
- Ha0II0aTh 32 CBOMCTBAMU METAJUIOB M UX COCIWHEHUU U SIBJCHUSIMU, TIPOUCXOSAIIUMHU C
HUMU;
— OMUCHIBATh XUMHUECKUI SKCIIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOI'0 UM POHOTO)
SI3bIKA U SI3bIKA XUMHH;
— JIeaTh BBIBOJIBI MO PE3YJIbTaTaM MPOBEIEHHOIO SKCIIEPUMEHTA.

Memanpeomemmuuvle pe3yibmamol 00yueHus

VYyamuiicst JOJKEH ymems:

— OTIpEETISATh, UCXOS U3 YU4eOHOH 3a7aun, HEOOXOJMMOCTh UCTIONF30BaHUS HAOIOICHUS WITH
HKCIIEPUMEHTA.
Tema 3. Hemerasibl (25 4)

OO0mas xapakTepucTUKa HEMETAJUIOB: MoJjokeHue B [lepuoanueckoit cuctemMe XMMHYECKIX
sanemeHToB J[. . MenneneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB, AIEKTPOOTpHUIAaTeabHOCTH (D0)
KaK Mepa «HeMeTalUIMYHocTu», pan 0. Kpucraminueckoe CTPOCHHE HEMETAIJIOB -TPOCTHIX
BemecTB. Autotponus. Ousnueckne cBoicTBa HeMeTaAIOB. OTHOCHUTEILHOCTh MMOHATHN «METaJI»
U «HEeMETaJL».

Booopoo. Tlonoxenue Bogopoaa B [leproanueckoil cucreme XuMuieckux 3nemeHTon /1. H.
MenneneeBa. CTpoeHue atoMa U MoJIeKyJbl. DU3HUECKUE U XUMUYECKHE CBOMCTBA BOJOPOAA, €T0
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MIOJIy4YE€HUE U IPUMEHEHHE.

Booa. Ctpoennie monekyibl. Bogopognas xumuueckasi CBA3b. @U3MYECKHE CBOMCTBA BOBI.
Anomanuu cBOWCTB BoOAbl. ['mapodunbHbie W ruapodoOHbIe BemecTBa. XHWMHUYECKHE CBOHCTBA
Boabl. KpyroBopor Bombl B mnpupone. Bomooumctka. Aspanusi BoAbl. bbiTOBbIE (UIBTPHI.
MunepanpHble BoAbl. JJUCTHIIIIMPOBaHHAs BOJIA, €€ MTOJIyYEHHUE U IIPUMEHEHHUE.

Obwaa xapakmepucmuka 2anozenos. Ctpoenue atomoB. [IpocTeie BemiecTBa U OCHOBHbBIE
COCIMHEHUs] TaJOreHOB, MX CBoiWcTBa. KpaTkme cBemeHust o xjope, Opome, (rope M HOAE.
[IprMeHeHre TaloreHOB U UX COSAMHEHUN B HAPOJHOM XO03sICTBE.

Cepa. CrtpoeHue aToma, aJIOTPONMs, CBOWCTBA W NPUMEHEHHE POMOHMYECKOW Cephl.
Oxkcuapl cepsl (IV) u (VI), ux nonydenue, cBoiicTBa u mpuMeHeHue. CepHasi KUCI0Ta U €€ COJIH, X
IIPUMEHEHUE B HAPOJIHOM XO03s1HcTBE. [IpOM3BOACTBO CEPHON KHUCIIOTHI.

A3zom. CTpoeHue aromMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BELIECTBA. AMMHUAK, CTPOCHHUE,
CBOICTBa, Noay4yeHue U npuMeHenne. Coaum aMMOHHUS, UX CBOMCTBA U npuMeHeHue. OKcHpl a3oTa
(I u (IV). A3oTHas KHCIIOTa, €e CBOMCTBA M IpHMeHEHHe. HUTpaThl U HUTPUTHI, MpodeMa UX
COJIEp’KaHUsl B CEJIbCKOXO035HCTBEHHON MPOIYKIIMH. A30THBIE y100pEHUS.

@ocghop. Ctpoenue atoma, alaoTpomus, CBOHCTBa Oeioro u KpacHoro ¢ocdopa, ux
npumenenne. OCHOBHBIE coenuHeHus: okcu Gochopa (V) u oprodocdopHas kucinora, GochaTs.
®dochopHbie y1oOpeHus.

Yenepoo. Ctpoenue aroma, aymoTpornus, CBOMCTBa MoaupuKamnmii, mpuMeHeHue. OKCHIIBI
yraepoaa (II) u (IV), ux cBoiictBa u mpumeHnenue. KapOoHaTel: KambLUT, COJAa, MOTAIl, HX
3HaUEHUE B IPUPOJIE U KU3HU YEJIOBEKA.

Kpemnuii. CtpoeHue aroma, KPpUCTAJUTMUECKUN KPEMHHM, €ro CBONCTBAa U MpPUMEHEHHE.
Okcun xpemuus (IV), ero mnpupomnbie pazHOBUIHOCTH. CHUIUKATHl. 3HAYCHUE COCIMHEHHI
KpEeMHUS B )KMBOU U HEXKUBOU npupoe. [ToHsTHE 0 CHIMKATHOI MPOMBIIUIEHHOCTH.

Jdemoncrpanuu. OOpa3ipl rajJoreHOB-NPOCThIX BeLIECTB. B3aumoeicTBUE ranoreHoB ¢
HaTpueM, C allOMUHHEM. BbITecHeHHe XJopoM OpoMa MM HOJa M3 PacTBOPOB HX COJIEH.
B3aumoneiictBue cepbl ¢ MeTaulaMH, BOJOPOJIOM M KHCIOpoAoM. B3ammojeicTBuEe KOHIEHT-
PUPOBAaHHOM a30THOW KHCJIOTHI ¢ Meabto. [lornomenue yrieMm pacTBOPEHHBIX BELECTB WM Ta30B.
BoccranoBnenue menu u3 ee okcuga yriaem. OOpasibl NPUPOIHBIX COEAMHEHUH XJIOpa, CEpHI,
dochopa, yriaepona, kpemHus. OOpa3ibl BaKHEHIINX Ui HApOJHOTO XO34HCTBa CyIb(aTos,
HUTpaTOB, KapOboHaTOB, ocdaToB. OOpa3Ibl CTEKIIA, KEPAMUKH, [IEMEHTA.

JlabopaTopubie onbiThl. 20. [lonyuenue u pacnozHasanue Bogopona. 21. Mccienoanue
MOBEPXHOCTHOTO HATsHKEHUS BOJIbL. 22. PacTBOpeHHe nepMaHraHaTta Kajiaus WIK MEIHOTO Kyrnopoca
B Boge. 23. T'mnmparamus oGe3BokeHHoro cyinbdara meau (II). 24. M3roroBieHue THMIICOBOTO
oTtrnedarka. 25. O3HaKOMJICHHE C KOJUIEKIHEH OBITOBBIX (PHIIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM
MUHepanbHOM Boabl. 27. KauecTBeHHas peakiusi Ha ranoreHuA-vuoHbl. 28. Ilomydenue wu
pacriozHaBanue kucioponaa. 29. l'openue cepbl Ha Bosznyxe W B kuciopoxae. 30. CpoiicTBa
pa3baBieHHOl cepHO kucnoThl. 31. M3ydenue cBoiicTB ammmuaka. 32. Pacmo3naBanue couseit
amMmonusa. 33. CgoiicTBa pa30aBIICHHOW a30THOM KHUCIOTHL. 34. B3auMmopeiicTBue KOHIIEHT-
PUPOBAaHHOW a30THOM KHCIOTHI ¢ Menbio. 35. ['openue docdopa Ha Bo3myxe U B KHCIOpoje. 36.
PacnioznaBanue ¢ocdaros. 37. ['openue yras B kucnopose. 38. [lomydeHue yroibHOW KUCIOTHI U
uzydenue ee cBoiictB. 39. Ilepexon xkapbonatoB B ruapokapoonatel. 40. Paznoxenwue
ruapokapOonara HaTpus. 41. [loaydeHre KpeMHEBOM KUCIOThI U U3yUYEHUE €€ CBOMCTB.

VYyamuiics OJKEH ymems:

— MCIIOJIb30BaTh MPU XapaKTEPUCTUKE METAJUIOB M UX COCIUHEHHUI MOHSTHUS: «HEMETaJIb»,
«TaJIOTeHbl», «AJUIOTPONHBIE BUIOU3MEHEHUS», «KECTKOCTh BOJIbI», «BPEMEHHAsl MKECTKOCTb
BOJIBI», «IIOCTOSIHHAS )KECTKOCTH BOBI», «O0IIast )KECTKOCTh BOIBIY;

— JaBaTh XapaKTEPUCTUKY XHUMHUYECKUX DJIEMEHTOB-HEMETAIOB (BOJOpOJa, TaJOreHOB,
KHCIIOpOoJia, cepbl, a3ora, (ocdopa, yriepona, KpeMHUs) 0 MX MoJIoKeHUI0 B Ilepuoanueckoi
cucteme xummudeckmx snemeHToB JI. M. MennmeneeBa (XMMHYECKH 3HAK, MOPSIKOBBI HOMED,
nepuo, TpyIa, MOArpyIna, OTHOCUTENIbHAs aTOMHAsi Macca, CTpOeHUe atoma (3apsij sapa, YUcio
IPOTOHOB W HEUTPOHOB B sjpe, OOIIee YHCIO 3JIEKTPOHOB, PACIpPECIICHUE 3JIEKTPOHOB I10
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AIIEKTPOHHBIM CJIOSIM), TPOCTOE BEIIECTBO, (hopMyna, Ha3BaHWE W THUI BBICIIETO OKCHIA U
UIpOoKcUaa, GopMyna U XapakTep JETy4ero BOJOPOJHOIO COSAUHEHMS);
— Ha3bIBaTh COCAMHEHUS HEMETAJIOB U COCTABIIATH UX (hOPMYJIBI 0 HA3BAHHMIO;
- XapaKTepu3oBaTh CTPOEHHUE, oO0Imue (QU3MUECKHe U XUMHUYECKHUE CBOMCTBAa IMPOCTHIX
BELIECTB-HEMETAILIOB;
— OOBSICHATH 3aBUCHUMOCTb CBOMCTB (HJIM NPE/ICKA3bIBaTh CBOWCTBA) XUMUYECKUX AIIEMEHTOB-
HEMETAJIOB (paguyc, HEMETANINYECKUE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOWCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMM COCIUHEHUHN (KMCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHJIOB U THAPOKCHUJOB, JETYYUX BOAOPOJHBIX COCIUHEHHH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
cBoiicTBa) oT nmosioxkenus B [lepuoguueckoit cucteme xumuueckux snemenToB /1. . Menneneena;
— OINKCHIBATh OOIIME XUMHYECKHE CBOMCTBA HEMETAJIOB C TOMOIIBIO E€CTECTBEHHOTO
(pyccKOro MM poJIHOTO) sA3bIKA U S3bIKA XUMMH;
- COCTaBJIATh MOJICKYJISIDHBIE YPAaBHEHUS PEaKLUi, XapaKTEPU3YIOIIMX XMMUYECKHE CBONCTBA
HEMETAJUIOB M HUX COEJUHEHMM, a TaKXe DJICKTPOHHBIE YPAaBHEHHs IIPOLIECCOB OKHUCIICHUS-
BOCCTAHOBJICHMSI; YpPAaBHEHHUS DJIEKTPOJUTHYECKON JHUCCOLMALMU; MOJEKYJSpHbIE, IOJHbIE U
COKpAILLECHHBIE HOHHBIE YPABHEHMSI PEAKLIUI C Y4aCTUEM JIEKTPOJIUTOB;
— YCTAHABIIMBATh NPUYMHHO-CIICJCTBEHHBIE CBA3M MEXJY CTPOCHHUEM aTOMa, XMMHUYECKOH
CBA3bIO, THUIIOM KPHUCTAJUIMYECKOM pEIIeTKH HEMETaUIOB M MX COECJUHEHHUM, HX o0ImuMu
(GU3NYECKUMU U XMMUYECKMHU CBOWCTBaMU;
— ONMCHIBATh XMUMHUYECKHE CBOMCTBAa BOAOPOJA, TIallOT€HOB, KHUCJIOpOJA, CEpbl, a3oTa,
docdopa, rpadura, anmasza, KpeMHHS U UX COEIMHEHHH C OMOILBIO €CTECTBEHHOI'O (PyCCKOTO MU
POZIHOTO) sA3bIKA U SA3bIKA XUMUH;
- OIUCBIBAaTh CHOCOOBI YCTPAHEHMs >KECTKOCTH BOJbl U BBINOJHATH COOTBETCTBYIOLIUI MM
XUMHUYECKHUN SKCIIEPUMEHT;
— BBITIOJIHATh, HAOIIOAATh U OMUCHIBATh XMMHUECKUN SKCIIEPUMEHT 110 pacliO3HABaHUIO HOHOB
BOJIOpPOJIa U aMMOHHMSI, cysbdat-, KapOoHaT-, CHIIMKAT-, pocdar-, XJaI0pua-, OpoMuI-, HOAHUI-UOHOB;
- JKCIIEPUMEHTAJIBHO MCCIEOBATh CBOMCTBA METAIZIOB M HX COCAMHEHMH, pemarb
JKCIIEPUMEHTaIbHBIE 3a1a4u 10 TeMe «Hemeramnb»;
- OTHCHIBATh XUMUYECKUI 3KCIIEPUMEHT C ITOMOIIBIO0 ECTECTBEHHOTO (PYCCKOTO HWJIM POJHOTO)
A3bIKa U A3bIKA XMMUH;
- MIPOBOJIUTH PAcUEThl 10 XUMHUYECKUM (HOpMyJIaM U YpaBHEHHUSM pEaKLUi, MPOTEKAIOIIUX C
y4acTUEM HEMETAIUIOB U UX COEINHEHUM.
Memanpeomemmnuvie pesyibomamol 00y4eHu:

VYyamuiics 10JKEH ymemsy:
- OpPraHM30BBIBATh YU€OHOE B3aUMOJICHCTBUE B IpyMIe (pacnpeessiTh POy, JOrOBapuBaThCS
JpYT € APYTOM U T. 11.);
- MIPEIBUIETH (IIPOTHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PEIICHUN;
— MMOHUMATh MIPUYMHBI CBOETr0 HEyCIeXa U HaXOJUTh CIIOCOOBI BHIXOJIa U3 3TOM CUTYyallMH;
— B JIMAJIOTE C YYUTENIEM YUYUThCS BhIpAaOAThIBATh KPUTEPUH OLIEHKU U ONPENENATh CTEIEHb
YCIEIIHOCTH BBITIOJHEHUS CBOEH pabOThI 1 pabOThI BCEX, HCXO/IS U3 UMEIOLIUXCSI KPUTEPHEB,
COBEPULIECHCTBOBATH KPUTEPUHU OLICHKH U MTOJI30BATHCS UMHU B XOJI€ OLIEHKU U CAMOOLIEHKH;
OTCTanBaTh CBOIO TOUYKY 3PEHHUSI, apTyMEHTUPYS €€; OITBEPKIaTh apIryMEHThI (pakTamMu; KpUTUIHO
OTHOCHUTBCS K CBOEMY MHEHHIO;
— CIIyIIaTh APYTUX, MBITAThCS MPUHUMATh APYTYH TOUKY 3pEHHs, OBITh TOTOBBIM M3MEHUTH
CBOIO TOUKY 3pEHUS;
- COCTaBIIATH pedepart Mo ornpeaesieHHON (hopMe; OCYIECTBIATH KOCBEHHOE Pa3/IeIUTEIbHOE
JI0Ka3aTeNbCTBO.
Tema 4. IIpaktukym 2. CBoiicTBa coeinHeHHI HeMeTaLI0B (3 4)
1.Pemenne skcnepuMeHTanbHbIX 3amad 1o Teme «lloarpynma ramoreHoB». 2. Pemenue
9KCHEpUMEHTaIbHBIX 337au 1o teme «lloarpynna xucnopona». 3. Ilomyuenue, cobupanue u pac-
MIO3HABAHUE Ia30B.
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[IpeaMeTHBIC pe3yAbTATHI OO YUCHUS

VYyamuiicst JOJIKEH ymems:

- oOpamatecsi ¢ Ja0OpaTOPHBIM OOOPYIOBAaHWEM U HArpeBaTeIbHBIMH TpUOOpaMU B
COOTBETCTBHUU C MPABHWIIAMH TEXHUKH O€30MMaCHOCTH;
- HaO0JII0/1aTh 32 CBOMCTBAMH HEMETAJIOB U MX COCIUHEHUN U SBJICHUSIMH, TPOUCXOISIIIMH C
HUMHU,
- OMHCHIBATh XUMHYECKHUI IKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MU POTHOTO)
SI3BIKA U SI3BIKA XUMUH;
- JIeaTh BBIBOJIBI MO PE3YJIbTaTaM MPOBEIEHHOIO SKCIIEPUMEHTA.

Memanpeomemmnule pe3yibmamol 00yueHus

VYyamuiics JOJKEH ymems:

- OTIpEeCIISATh, UCXOS U3 YUeOHOH 3a1auu, HEOOXOAMMOCTh UCTIOIB30BAHUS HAOIOICHUS UK
HKCIIEPUMEHTA.

Tema 5. O0oOmeHue 3HAHMI 1O XUMHHM 32 KYpC OCHOBHOM mkoJabl. IlogroroBka k
rocyaapcrBenHoii urorosoi arrecrauuu (F'MA) (13 4)

Ilepuonuueckuit 3akoH u llepuomauyeckas cucremMa XxuMHueckux »siemeHTtoB J[. U.
MenneneeBa. @U3NYECKUN CMBICIT NOPSAJIKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB MEPUOAA U T'PYIIIBL.
3aKOHOMEPHOCTU U3MEHEHHUs CBOMCTB AJIEMEHTOB U MX COCIMHEHUN B IEPUOJAX U IpyINmax B CBETE
MIPEICTABJIICHUI O CTPOCHUH aTOMOB AJIEMEHTOB. 3HAYCHHUE MIEPUOTUIECKOTO 3aKOHA.

Buapl XuMHUUECKUX CBSI3€M WM THIBI KPUCTANIMUECKUX PEIIeTOK. B3auMOCBsA3b CTpOEHUS U
CBOMCTB BEIICCTB.

Kinaccudukanuss XUMHYECKHMX peakIMi 10 pa3IuyHbIM MpU3HAKaM (YUCIO W COCTaB
pearupyomux U 00pa3yIoNIMXCs BEIISCTB; HAIWYKME TPaHWIBI pasjena ¢a3; TerioBod 3¢ dekT;
W3MEHEHUE CTENEeHEM OKHUCJIEHUS aTOMOB; MCIOJIb30BaHUME KaTalM3aTopa; HaIlpaBiICHUE
nporekanus). CKOpOCTh XMMHUYECKHMX peakUuuil U (akTopbl, BiMsiomue Ha Hee. OOpaTUMOCTb
XUMHUYECKHUX PEAKINHA U CIOCOOBI CMEIIEHNUS XUMHUECKOTO PABHOBECHSI.

[IpocTeie U cioXkHbIE BemecTBa. MeTamibl U HEMETaUIbl. ['€HEeTUYECKHe PSAIbl METalla,
HEMeTallla U MepexoaHoro Metamia. OKCHIbI U THAPOKCUIB (OCHOBaHUS, KUCIOTHI, aM(OTepHbIe
TUAPOKCHUIBI), coiu. VX cocTaB, kimaccudukanus u o0Imue XMMAYECKHE CBOMCTBA B CBETE TEOPUH
ANEKTPOJIUTUYECKON AUCCOLUALINH.

Yaamuicst 1oDKEH:

3HamMb U NOHUMAMb. OCHOBHBIE UCTOPUYECKUE COOBITHUS, CBSI3aHHBIE C PA3BUTHEM XUMUU U
o01ecTBa; JAOCTIKEHUSI B OOJAaCTM XMMUM M KYJIbTYpHbIE TpPaAWIuu (B YAaCTHOCTH, HAYIHBIC
TpPaIWIIMK) CBOEH CTpaHbIl; OOIIEMHUPOBBIE TOCTHKEHHUS B 00JaCTH XMMHH;, OCHOBHBIE TTPUHIIUIIBI U
npaBuja OTHOILIEHUS K TPUPOJE; OCHOBBI 3I0POBOTO OOpa3a »XU3HU M 30pOBbECOEpETaromInx
TEXHOJIOTH; TpaBuja TMOBEJACHUS B YPE3BbIUYANHBIX CHUTYyalUsX, CBSI3aHHBIX C BO3JIEHCTBHEM
pa3IMYHBIX BEHIECTB; OCHOBHBIC TMpaBa U OO0S3aHHOCTHU Tpa)KJAaHWHA (B TOM YHCIIE YYaIllerocs),
CBSI3aHHBIE C JTUYHOCTHBIM, TPO(ECCUOHATBLHBIM U KU3HEHHBIM CaMOOIIPEACTICHHEM; COIIUATBHYIO
3HaYUMOCTb U COJIep>KaHue MPOQPECCHii, CBA3aHHBIX C XUMHUEH;

UCNbIMBIBAMb: YYBCTBO TOPJOCTH 32 POCCHICKYI0 XMMHYECKYI0 HAyKy W yBaKEHHE K
HUCTOPHUH €€ PA3BUTHUS;, YBOKEHUE W MPUHSITHE TOCTIKCHHH XUMUU B MUpE; JIOOOBHh K MPUPOIE;
YBaXXCHHE K OKPYKAIOMUM (YJalIUMCs, YUUTENISIM, POAUTENSAM U JAP.)- YMETh CIYIIAaTh U CIBIIIATh
napTHepa, IPU3HABATh MPaBO KaXKJIOTO Ha COOCTBEHHOE MHEHHE, IPUHUMATh PEUICHUS C YYETOM
MO3UIIMIA BCEX YYACTHUKOB; UYBCTBO IPEKPACHOTO U ICTETUUECKUX UYBCTB HA OCHOBE 3HAKOMCTBA C
MHPOM BEMIECTB M WX IMPEBPAIICHUI; CAaMOYBAXEHHE W HOMOIMOHAIBHO-TIOJIOKUTEIHLHOE
OTHOILIEHHUE K ceOe;

npuzHaséams. TEHHOCTh 370pOBbs (CBOETO W JIpyrux Jojiel); HEoOXOJAUMOCTh
CaMOBBIPAKEHHUSI, CAMOPEANN3ALMU, COIIUAIBHOTO MPU3HAHUS;

0CO3HaBams. TOTOBHOCTh (WJIM HETOTOBHOCTh) K CaMOCTOSITEJIBHBIM TOCTYIKaM |
JEUCTBUSIM, OTBETCTBEHHOCTb 3a HX pE3YyJbTaThl; FOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO
BBIPAXaTh U OTCTAMBATh CBOIO MO3UIUIO U KPUTHYHO OTHOCUTHCS K CBOMM MOCTYIKAM;

nposesms. SKOJIOTHIECKOe CO3HAHKE; T0OPOKENaTeTbHOCTh, JOBEPUE M BHUMATEIHHOCTh K
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JFO/ISIM, TOTOBHOCTh K COTPYIHHYECTBY M JPY*KO€, OKa3aHUIO MOMOIIX T€M, KTO B HEH HYKIaeTcs;
0000IICHHBIN, YCTOWYMBBIA W W30MpaTEIbHBIM TO3HABAaTEIbHBI HWHTEPEC, WHUIMATHBY U
T0003HATENFHOCTh B H3yYEHUH MHPA BEIIECTB U PEAKIIHIA; I[eJIeyCTPEMIICHHOCTh M HACTOHYHBOCTh
B JIOCTM)KEHUU IIeJiel, TOTOBHOCTh K MPEOJIOJICHUIO TPYJHOCTEH; YOEKIEHHOCTh B BO3MOKHOCTH
MOo3HaHuA IPUPOIHL, HGOGXOI[I/IMOCTI/I Pa3yMHOI'0 HCIIOJIb30BAaHUA I[OCTI/I)KGHI/Iﬁ HAayKu U
TEXHOJIOTHH JIJIsl pa3BUTHS OOIIECTBA;

yMemb. YCTAaHABIMBATH CBA3b MEX]Y LEJIbI0 M3YYCHUS] XUMHUU M TeM, JUIsl 4Yero OHa
OCYIIECTBIISICTCS (MOTHBAMH); BBIMOJIHATh KOPPUTHUPYIOUIYIO CaMOOLICHKY, 3aKJIIOYAONIYyIOCS B
KOHTpOJIC 3a HOpouHeccCoOM M3YUCHUA XHMMHUM U BHCCCHHUU HGO6XOHI/IMBIX KOPPCKTHUBOB,
COOTBETCTBYIOILIMX ATallaM U CIOCO0aM H3YYEHHsI Kypca XMMHH; BBINOJHATH PETPOCHEKTUBHYIO
CaMOOLIEHKY, 3aK/IIOYaIOIIyIOCs B OLIEHKE IIpollecca M pe3ynbTara H3Yy4EHHs Kypca XHUMUU
OCHOBHOI IIKOJBI, MOJBEJICHUN UTOTOB Ha OCHOBE COOTHECEHHUS Lelei U pe3yibTaToB; CTPOUTHh
KU3HCHHBIC U HpO(beCCI/IOHaJIBHBIG IJIaHbl € YYCTOM KOHKPCTHBIX COLUAIBHO-UCTOPHUYCCKUX,
MOJIUTUYECKUX M SKOHOMUYECKUX YCIOBHI; OCO3HaBaTh COOCTBEHHBIE LIEHHOCTU U COOTBETCTBHE
HUX MPUHHUMACMBIM B JXKHM3HHU PCIICHHAM, BCCTH AHAJIOT Ha OCHOBC PAaBHOIIPABHBIX OTHOIICHUH M
B3aMMHOT'O YBa)KCHMUSI; BbIICIISATh HPABCTBEHHBIN ACIIEKT MOBEACHUSI U COOTHOCUTH MOCTYIKU (CBOU
U JpYyrux IOJeH) W COOBITHA C TPUHATHIMH JTUYECKMMH HOPMaMH;, B TMIpelesiaX CBOMX
BO3MOXXHOCTEH MPOTHUBOACHCTBOBATH JEUCTBUSM M BIUSHUSAM, MPEACTABISAIONIUM YIpO3y KU3HU,
3JI0POBBIO U OE30MTACHOCTH JIMYHOCTH U OOIIECTBA.
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TEMATHUYECKOE INTAHUPOBAHHUE
10 Kypcy XuMuH, 8 Kkiacc

KU3HH  4enoBeka.  OCHOBOIIOJOKHUKH
OTEYECTBEHHON XUMUHU.
Jdemoncrpaumu. BzaumopeiictBue Mpa-

MOpa C KHCJIOTOM M INOMYTHEHHE H3BECT-
KOBOMW BOJBI.

JlaGopatopubie omnbIThl 2. CpaBHEHHE
CKOPOCTH HCIIApeHUsI BOJBI, OJEKOJOHA U
STUJIOBOTO CIUpTa ¢ (UIBTPOBAIBHOU Oy-
Maru

Ne | Ne HaumeHoBaHue pa3jaesa 4 TeM Yacel Cpoxnu XapakTepuCcTHKA OCHOBHBIX BU/0B JeSITeJIbHOCTH YYAIIUXCS
n/n | ypo yued | MpOXO:KIeH
Ka BpeM ust
enn | ILnan ‘ daxr
BBenenue (Suacos)
1 1 Ipeamer xumuu. BemecrBa 1 Omnpenenenus MOHATHH «aTOM», «MOJIEKYIa», «XUMHUUYECKUN IIIEMEHT,
demoncTpauuun. Mogenmu (mmapoctepik- «BEIIIECTBOY», IIPOCTOE BEIIECTBOY», «CIIOKHOE BEIIECTBO», «CBOMCTBA
HeBole U Crroapta-bpurneba) paznuuHbIX BemecTBy. OnucaHue W CpaBHEHUE MPEIMETOB W3YYEHHUS ECTECTBEH-
MPOCTBIX M CIOKHBIX BemecTB. Kosmekmms HOHAYYHBIX JUCHIHUIUIMH, B TOM 4uciie Xxumun. Kinaccudukarus BeniecTs
CTEKJISTHHOU XUMHYECKOI MOCY/IbI. 0 COCTaBY (IPOCTHIE U CIIOKHBIE).
Konnexkuust MaTepuanioB U U3IEIUA U3 HUX XapakTepucTuka OCHOBHBIX METOJOB M3y4Y€HHUS €CTECTBEHHOHAYYHBIX
Ha OcHOBe anoMuHus. JlaGopaTopHble JTUCITUTUINH.
onbIThl 1. CpaBHEHHE CBOWMCTB TBEPABIX Paznuuenne Tena W BeIIECTBA; XMMHYECKOTO 3JIEMEHTAa M IMPOCTOTO
KPUCTAITTNYECKHX BEIIECTB U PACTBOPOB BEIIIECTBA.
Onucanue ¢GopM CYIIECTBOBAHMUSI XUMHYECKHUX JJIEMEHTOB; CBOWCTB
BEILECTB.
BrimoniHeHe HENMOCPEICTBEHHBIX HAOMIONCHUM U aHalu3 CBOWMCTB
BEIIECTB W SIBICHUI, MPOUCXOSAIIMX C BEIIECTBAMHU, C COOIIOACHHEM
MpaBuil TeXHUKHU Oe3omacHocTH. OdopMieHHe OTYETa, BKIIOYAIOIIETO
OMHCaHWe HaONIOICHHUs, €ro pe3ylbTaToB, BBIBOJOB. lcmoib3oBaHue
(U3HYECKOT0 MOJICIIMPOBAHMUS
2 2 [IpeBpamenne BemectB. Ponp xumuu B |1

Ompenenenust  MOHATUN
SIBIICHHS.

OObscHEHNE CYITHOCTH XUMUYECKUX SIBICHUN

(c ToukM 3peHHS ~ AaTOMHO-MOJEKYISPHOTO  YYeHHs) H  UX
HpI/IHI_II/IHI/IaJ'IBHOFO OTJINYUA OT (1)I/I3I/I'-IGCKI/IX $IBJ'I€HI/II7[. XapaKTepI/ICTI/IKa
poNIM XMMHMM B OKH3HUM YEJIOBEKA; POJMA  OCHOBOIIOJIOKHUKOB
oTredecTBeHHOM xmMuH. CoOCTaBlICHHE CIOXKHOTO IIjlJaHAa TEKCTa.

HOJ'Iy‘-ICHI/IC XHUMHYECKOMN I/IH(I)OpMaI_[I/II/I U3 pas3JIMYHbIX HCTOUYHHUKOB

XHUMHNYECKHUEC SIBJICHUS), «(1)1/13I/ILI€CKI/I€
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3 3 [Ipaktrueckas pabora Nel.llpaBuna TexHu- Pabota ¢ naGopaTopHbIM OO0OpYJOBaHHEM | HarpeBaTEIbHBIMHU
Ku Oe3omacHocTH Tmpu pabore B XH- npubopaMu B COOTBETCTBHUH C TPABUIIAMHU TEXHUKH O€30MaCHOCTH.
MudeckoM kabunere. [Ipuemsl oOpateHus ¢ Beinmonnenne mnpocredmux npueMoB oOpalieHus ¢ JabopaTOpHBIM
nabopaTOpHBIM ~ O0OpYJIOBaHWEM U  Ha- 000pyI0BaHUEM: C JTA0OPATOPHBIM ITATUBOM, CO CIIUPTOBKOM
rpeBaTeIbHbIMU IPHOOpaMU
4 4 3HaKku (CHMBOJIbI) XUMHUYECKHUX 3JIEMEHTOB. OnpeneneHust  MOHATUH  «XMMHUYECKHM  3HAK, WJIM  CHUMBOJD»,
Ta6nuua /.M. Menneneena. «K0d(PULIMEHTB», «HMHACKCh». Omnucanue TaOIUYHON  (HOpMBI
Ilepnonnueckoi cucremMbl XUMHUYECKUX dieMeHTOB [I. 1. Menneneesa.
Onucanue nosoxxeHus uementa B Tabnuue /. 1. Menaeneesa.
Vconp30BaHne 3HAKOBOTO MOJICTTMPOBAHUS
5 5 Xumnueckue ¢opmynasl  OTHOCHUTENbHBIE OnpeneneHus MOHATUH «XUMHUYecKas (OpMyJiay, «OTHOCUTENIbHAS
aTOMHassT W MOJIEKYJsIpHasT ~ MAaccChl. aTOMHasi Macca», «OTHOCHUTENIbHAs MOJIEKYJIIPHAs Maccay, «MaccoBast
MaccoBast 1011 3JIeMEHTa B BEIIECTBE . JI0JIs1 3JIEMEHTa». BhIuuciieHne OTHOCUTEIbHON MOJEKYISIPHOW Macchl
BEIIECTBA M MACCOBOM JIOJHM XMMHYECKOTO DJIEMEHTA B COCTMHEHHSIX
Tema 1. ATOMbI XUMHYECKHX 3JIEMEHTOB (9 yacoB)
6 1 OCHOBHbBIE CBEIEHUS O CTPOECHUHU aTOMOB. OmnpeneneHuss  NMOHATHH  «IPOTOH»,  «HEUTPOH»,  «IJEKTPOHY,
CoctaB aTOMHBIX sJep: MPOTOHBI M HEHT- «XUMHYECKHH 3JIEMEHT», «MacCCOBOE UHCII0», «U30TOID».
ponbl. M3oTonbr lemoncTpanumn. Monenu Omnucanue cocraBa aromMoB 3neMeHTOB Ne 1—20 B tabmuue J[. U.
aTOMOB XMMHMYECKHX 3JIEMEHTOB. Meneneesa.
JlabopaTopubie onbiThl 3. Monenupo- [TonyueHne XUMHUYECKON MHPOPMAIIMK U3 PA3TUYHBIX HCTOUHUKOB
BaHUE MpPHUHLUIA JEHCTBUS CKaHUPYIOIIETO
MHUKPOCKOTIA
7 2 DNEeKTPOHBI. CrpoeHue  3JIEKTPOHHBIX Omnpenenenuss TMOHATUM  «JEKTPOHHBIM  CIION», «IHEPreTUUYECKUM
o0osoyek aTromMoB 3neMeHToB Ne 1— 20 B YPOBEHbY.
tabnuue /1. . Menneneesa CocraBiieHUe CXE€M paclpeieseHusi 3JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM B DJIEKTPOHHON 000JI0YKE aTOMOB
8 3 Meranyeckne W HEMETaJUIMYEeCKHe OmnpeneneHuss  TOHATHH  «DJIEMEHTHI-METAJUTB»,  «3JEMEHTBI -

CBOMCTBa »JeMeHTOB. M3MeHeHHE CBOMCTB
XMMHYECKUX OJJIEMEHTOB [0 TpyIlmam |
IepuoIaM

JMemouncrpanus. [ICXD paznuunbix Gopm.

HEMETAILIBI».
OObsicHeHnE 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHWMHUYECKUX
BJIEMEHTOB B TMEpHOAax MW rpynnax (TJIAaBHBIX — HOATrPYIIax)
MEePUOANYECKON CUCTEMBI C TOUKH 3PEHUS TEOPUH CTPOEHHUS aTOMA.

BhInonHEHNE HEMOJIHOIO OAHOJIMHEWHOTO, HEMOJHOIO KOMILIEKCHOTO
CpPaBHEHHMsI, MOJIHOTO OJHOJMHEHMHOr0 CpaBHEHHS CBOICTB AaTOMOB
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XUMHUYECKHX 3JIEMEHTOB, HaXOSAIIMXCSA B OJHOM MEPUOJE WU TJIaBHOU
noarpytre [lepuonnueckon CUCTEMBI.

CocraBieHrue XapakTepUCTUKM XHUMHYECKMX JJIEMEHTOB IO UX
MoJ0KEeHUI0 B [leproinueckoil cucTeMe XUMHUUYECKUX 3JIEMEHTOB O UX
nosioxkeHuro B IICXD. CocraBiieHne TE3MCOB TEKCTA.

HNonnag xumMmnueckas cBiI3b.

Onpenenenus MOHATHI «UMOHHAs CBSI3b», «MOHBD». COCTaBIIEHHE CXEM
o0Opa3oBaHus MOHHOHI CBSI3H. Hcnonb3oBanue 3HAKOBOI'O
MojenupoBanus. OnpeneneHue TUNA XUMHUYECKOW CBSI3U O (Gopmyrie
BELIECTBA.

IIpuBeneHne npUMepoB BEIIECTB ¢ MOHHOM CBS3bI0. XapaKTEpUCTUKA
MeXaHu3Ma 00pa30BaHMs HOHHOW CBSI3U.

VYcraHoBIEHNE NPUYMHHO-CIIEACTBEHHBIX CBA3€H: COCTAB BEIIECTBA —
THUIl XUMHYECKOH CBSI3U

10

KoBanenTHas HCIOJIApHas XUMHUYCCKas
CBA3b.

Omnpenenenue MOHATHS «KOBAJICHTHAS HETIOSIPHASI CBSI3bY.
CocraBnenue  cxeM  00pa30oBaHUsS  KOBAJICHTHOW  HEMOJSAPHOMN
XMMHYECKOH CBsI3U. Mcnoyib30BaHME 3HAKOBOTO MOAECIHUPOBAHUS.
Omnpenenenre THIIA XUMUYECKON CBSI3H 1O (opMyJie BEIIECTBA.
IIpuBeneHne MpUMEPOB BEIIECTB C KOBAJIEHTHOW HETIOJISIPHOM CBSA3BIO.
XapakTepucTuka MexaHu3Ma 00pa30BaHUs KOBAJICHTHON CBSI3H.
YcraHoBiIeHHE MPUYUHHO-CIIEICTBEHHBIX CBS3€H: COCTAB BEHIECTBA —
THUII XUMHYECKOM CBS3U

11

DneKkTpooTpuIaTenbHOCTh.  KoBaneHTHas
MOJIAPHAs] XUMUYECKasl CBS3b.
JlabopaTopuble onbIThl 4. V3roroBienue
MojieTiel MOJIeKyN OMHAPHBIX COCTUHEHHIA

Omnpenenenus TOHSATHH «KOBAJICHTHAS HOJIsIpHAs CBSI3bY,
(QNEKTPOOTPUIIATENLHOCTDY, «BaJICHTHOCTH.

CocraBiienue cxem o0Opa30BaHHUsl KOBAJEHTHOM MOJIIPHOW XMMHUYECKOU
cBs3U. Vcronb30BaHNe 3HAKOBOTO MOJIEIMPOBAHUSL.

Omnpenenenre THIIA XUMUYECKON CBSA3H 1O (GopMyJie BEIIECTBA.
[TpuBeneHre NPUMEPOB BELIECTB C KOBAJICHTHOM MOJIIPHOM CBS3BIO.
XapakTepucTuka MeXaHnu3Ma 00pa30BaHUs KOBAJICHTHOM CBSI3H.
VYcTaHOBIEHUE NMPUYUHHO-CIIEACTBEHHBIX CBsI3€il: COCTaB BeIECTBA -
THD ~ XuMUYeckoil  cBsi3u.  CocraBieHue  QGOpMynbl  OMHApHBIX
COEJIMHEHUH 10 BAJCHTHOCTU M HAXOXKJCHHE BAJICHTHOCTH DJIEMEHTOB
no ¢opMmyie OuHapHOTO coeauHeHus. lcmonp3oBaHue (U3HIECKOTO
MOJICIIMPOBAHUS
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12 7 Meraumnueckas XUMHYECKasl CBS3b. OmnpeneneHrue TOHATHSA «METATMYECKass CB3b». COCTaBJICHHE CXEM
JlabopaTopHble onbIThbl 5. M3roroBieHue 00pa30BaHUs METAUIMYECKOH XMMUYEeCKOH cBsizu. lVcmonp3oBanue
MOJICNIH,  WUIIOCTPUPYIOIIUH  CBOMCTBA 3HAKOBOTO MOJICJIUPOBAHUSI.
METAJJINYECKOM CBSI3U. Omnpenenenre THNIA XUMUYECKON CBSI3H 110 (JOpMYJIe BEIISCTBA.
[IpuBeneHre MpUMEPOB BEIIECTB C METANTUYECKON CBS3BIO.
XapakTepucTuka MeXaHu3Ma 00pa30BaHUs METALUTUICCKOM CBSI3U.
YcraHoBIeHHE TPUYMHHO-CIICICTBEHHBIX CBS3CH: COCTaB BEIIECTBA —
THUII XUMHYECKOM CBS3U.
13 8 O00011IeHE U CUCTEMATH3alUsI 3HAHUNA 00 [IpeacraBnenre wHGOPMALMKM MO TeME «XHUMHYECKas CBS3b» B BHJIC
3JIEMEHTaX: MeTaJllaxX M HeMmeTaaxX, o Ta0JIUI, CXEM, OIOPHOTO KOHCIIEKTa, B TOM YHCIIC C TPUMCHECHUEM
BHUIaX XUMHYECKOU CBSI3H cpencts UKT
14 9 Kontponbnas padora Nel mo teme «ATOMBI
XUMHYECKHUX 3JICMEHTOBY
Tema 2. IlpocTsie BemecTBa (6 4acoB)
15 1 [IpocTrie BelecTBa-METAILIIBI. Omnpenenenus IOHSTHI «METaJLIBDY, IIACTHYHOCTEY,
«TETUIONPOBOTHOCTDY, «IJIEKTPOINPOBOAHOCTEY. OnucaHue IMOJI0KECHUS
AJIEMEHTOB-METAUIOB B Ilepuoguyeckoil  cucTeME  XUMHUYECKHX
anemenToB /I. 1. Menpaeneena.
Knaccudukanus npocThiX BEIIECTB HAa METAJUIBl 1 HEMETAJLIBL.
XapakTepuctuka  0oOHIMX buznyeckux CBOMCTB METAaJUIOB.
YcTaHOBNEHHE NPUYMHHO-CIEACTBEHHBIX CBSI3€H MEXIY CTPOCHHEM
aTOMa ¥ XUMHUYECKOM CBSI3BIO B IIPOCTHIX BEIIECTBAX-METAIIAX.
CaMocTOsITeTbHOE HM3y4YEHHUE CBOWCTB METAUIOB MpPH COOIIOJCHUH
MPaBWJI TEXHUKH OE30MaCHOCTH, O(POpPMIICHHE OTYETa, BKIIOYAIOIICTO
omHcaHue HaOIIOIEHUS], €TO PE3YIbTATOB, BHIBOJIOB.
[Torydaenne XUMHIECKON HH(MOPMAIIMH U3 Pa3TMIHBIX HCTOYHUKOB
16 2 ITpocteie BEIIIECTBA-HEMETAILIEI, ux OnpeneneHnuss MOHATHH «HEMETAIIIBI», «AJUIOTPOIHS», «AJUIOTPOITHBIC

CpaBHEHUE C MeTaIaMU. AJIJIOTPONUSI.
JlaGopaTopHble onbIThl /. O3HAKOMIIEHHE
C KOJUIEKI[UEN HEMETAIIIOB.

BUJIOM3MEHEHUS, WM MOAU(DUKALIUN.

OnuncaHne TOJOKEHHsI DSIIEMEHTOB-HeMeTaioB B [leprnogmueckoit
cucreMe xummuueckux snemeHToB J[. M. MenneneeBa. Omnpenenenue
IIPUHAJIEKHOCTH HEOPTraHWYECKUX BELIECTB K OJHOMY W3 M3YYECHHBIX
KJIACCOB: METAJUIbl U HEMETAJLIBI.

Jloka3aTenbCcTBO OTHOCHUTENIBHOCTH JEJICHHs] TPOCTBIX BEIIECTB Ha
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METaIbl U HEeMETaJIBL.

YcTaHOBIEHUE TMPUYUHHO-CIEACTBEHHBIX CBS3€H MEXIYy CTPOCHHEM
aToMa M XMMUYECKOH CBSI3bIO B IIPOCTHIX BEIIECTBAX-HEMETalIax.
OOBsicHeHHe MHOT000pa3usi MPOCTHIX BEIIECTB TaKUM (DaKTOPOM, Kak
AJUTOTPOIIHSL.

CaMocCTOSITeNIbHOE H3Yy4eHHE CBOWCTB HEMETAIOB IIPU COOIIOJICHUU
NpaBWJI TEXHUKH O€30MacHOCTH, O(GOPMIIEHHE OTYETa, BKIIIOYAIOIIETO
omnucaHue HaONIONEHUs, €ro pe3yjibTaToB, BBIBOAOB. BrINoIHEHUE
CpaBHEHHUS 110 aHAJIOTHH

17 3 KonngectBo BemiecTsa. 1 OmnpeneneHus MOHATUN «KOJIMYECTBO BEIIECTBAY, «MOJIbY, «IIOCTOSTHHAS
JemoncTpanun. Hekotopsie Mmeramibl u ABorazipo», «MoJsipHasi Maccay. PelieHue 3aiadMl ¢ MCHOJIb30BAaHUEM
HEMETaJUThl KOJIMYECTBOM BelIecTBa 1 MOJIb. MOHATUI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS MAaccay, «IOCTOSHHAs
ABoraapo»
18 4 ModsipHbIii 006EM Ta3000pa3HBIX BemecTB. | 1 Omnpenenenuss MOHIATHUA «MOJISIPHBI 00bEM Tra30B», «HOPMAaJIbHBIE
JemoncTpanuu. MosipHbIii 00bEM Ta30B. YCIOBUSI».
Pemenue 3a1a4 ¢ UCIONB30BAaHUEM TOHSATHHA «KOJUYECTBO BEIIECTBAY,
«MOJIIpHAs Macca», «MOJIIPHBIM 00bEeM Ta30B», «IIOCTOSHHAS
ABoranpoy». CocTaBjieHHEe KOHCTIEKTA TEKCTa
19 5 Pemienue 3agau ¢ ucrnonb3oBaHueM MOHATHA | 1 Pemenue 3a7a4y ¢ UCNONBb30BAaHUEM TOHATHH «KOJUYECTBO BEILECTBAY,
«KomnyectBo  BemiecTBa»,  «IOCTOSIHHAS «MOJISIpDHAsE ~Macca», «MOJSIPHBIM 00BEM Ta30B», «IIOCTOSHHAS
ABoragpoy», «MoOJIIpHasi Macca, MOJSPHBIN ABorazipo»
00BEM razoBy»
20 6 OO6o0uieHre U cucremMatusanus 3HaHud 1o | 1 [Tonyyenne xumuuyeckod HMHGOPMAIMM M3 PA3IUYHBIX HCTOYHHUKOB.
teme «IIpocTsie BemecTBay [MpencraBnenne nHpopmamuu 1o Teme «lIpocTeie BemecTBa» B BHIE
TaOJMI, CXeM, OMOPHOIO KOHCIIEKTa, B TOM 4YHCIE C HpPUMEHEHHEM
cpeacts MKT
Tema 3. CoeuHeHUs1 XMMUYECKHUX 3J1eMeHTOB (14 yacoB)
21 1 Crenenp  okuciaeHus.  OcHoBbl  Ho- |1 OnpeneneHus NOHATHH «CTENEHb OKUCIIEHUS, «BATEHTHOCTHY.
MEHKJIATypbl OMHAPHBIX COSAMHEHUI CpaBHEHHWE BAJICHTHOCTH M CTEIICHH OKHCIICHHS
22,2 | 2,3 | Oxcunsl 2 Onpenenenue NOHATHS «OKCUIb». OmnpelneneHue NPUHAIICKHOCTU
3 HEOPraHWYeCKHX BEMIECTB K KJIacCy OKCHUIOB 1o  (dopmyre.

OnpeneneHue BaJE€HTHOCTH U CTENEHU OKHUCIEHHUS DSJIEMEHTOB B
OKCHaX.

31




Onucanue CBOMCTB OT/ENbHBIX Mpe/icTaBuTeNe OKCua0B. CoCcTaBlIeHHE
(dbopMyI U Ha3BaHUN OKCHJIOB.

[IpoBenenue HaOMOACHUN (B TOM YHCJIE OMOCPEIOBAaHHBIX) CBOMCTB
BEIIECTB U MPOUCXOMSIINX C HAMH SBICHHH, C COOIIOICHUEM IPaBUII
TeXHUKH Oe3omacHOCTH; OQOpMJIEHHE OT4YeTa C  ONHCAHHEM
AKCIIEPUMEHTA, €r0 PE3yJIbTAaTOB U BHIBOJIOB

24,2

4,5

OcHoBaHus

OnpeneneHuss MOHATUNH «OCHOBAHUSA», «IIEIOYM», «KAYECTBEHHAas
peakuus, CHMHIHAKATOPY. Knaccudpukanus OCHOBAaHUU o
pPacTBOPUMOCTH B BOJIE. Onpenenenue MIPUHAUICKHOCTH
HEOpPraHMYECKWX BEUIECTB K Kjaccy OCHOBaHMW 1o Qopmye.
OnpeneneHre CTENEHU OKUCIICHHS 3JIEMEHTOB B OCHOBaHUsIX. Onucanue
CBOICTB OTHENBHBIX TMpeacTaBuTenel ocHoBaHui. CocraBiieHue
dopMyn u Ha3zBaHUH oOcHOBaHUH. lcmonb3oBaHWe — TaOJHUIIBI
pacTBOPUMOCTH  JIJIsl  ONPENENIEHUS PACTBOPUMOCTH  OCHOBAHUU.
VYcTaHOBIEHUE T€HETUYECKOM CBSI3M MEXIY OKCHUIOM M OCHOBAaHHUEM M
Ha000poT

26,2

6,7

Kucaortel

OnpeneneHus NOHIATUN «KHCIOTBD», «KUCIOPOACOAEPIKAIIME KHUCIOThD,
«OECKHUCIIOPOTHBIE KUCIIOTBI», «KUCIOTHASI CPEay, IIEJIOYHasi Cpeaay,
«HelTpanbHas cpeay, «ikana pH».

Knaccugukanuss KUCIOT IO OCHOBHOCTH W COJIEP)KaHUIO KHCIOPOJA.
OmnpeneneHre NMPUHAIICKHOCTH HEOPraHMYECKUX BEIIECTB K Kiaccy
KUCJIOT TI0 Gopmyiie. OnpenerneHnue CTEIeHH OKUCICHHUS DJIIEMEHTOB B
KHCJIOTaXx.

Onucanue CBOWCTB OTAENBHBIX NpezacTaBuTeneil kuciaor. CocraBieHue
¢dbopmyn 1 HazBaHUI kucnoT. Mcnonb30BaHue TaONUIbl paCTBOPUMOCTH
JUIS ~ OIpENeNeHUs]  pacCTBOPUMOCTH  KHUCIOT. Y CTaHOBJIICHHE
TEHETHYECKOM CBA3U MEXY OKCHIOM U TUAPOKCHIOM U HA000POT.
[IpoBenenue HabmOeHUN (B TOM YMCIIE ONMOCPEIOBAaHHBIX) CBOMCTB
BEIIECTB M MPOUCXOAAIIMX C HUMHU SIBICHUH C COONIONEHUEM IMPaBUI
TeXHUKH Oe3omacHOCTH; oO(OpMIIEHHE OT4eTa C  ONHCAHHUEM
HKCIEPUMEHTa, €ro pPe3yJNbTaTOB W BBIBOAOB. lcciemoBaHue cpembl
pacTBopa ¢ TIOMOIIBI0 WHAWKATOPOB. DKCIIEPUMEHTAIBHOE pa3IMuCHHE
KHCJIOTHI M IIIEJIOYH C TOMOIIBIO HHINKATOPOB
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28,2

8,9

Comu  Kak  MOpPOU3BOJHBIE  KHUCIOT W
OCHOBaHU

Omnpenenenve MOHATUA «conu». OrnpeneneHne MPUHAAICKHOCTH
HEOpPraHMYECKUX BELIECTB K Kiaccy coneil mo ¢opmyne. Onpenenenue
CTETMeHH OKHUCIICHUS 2JIEMEHTOB B couisax. Omnucanue CBONCTB OTIENIbHbBIX
npencraButeneld coneil. CoctaBieHue ¢GopMyl W Ha3BaHHWA COJECH.
Hcnonp3oBanue  TabIMLBl  PACTBOPUMOCTH  JJI  OMNpPEIEICHUS
pPacTBOPUMOCTH COJIEM.

[IpoBenenue HabOmOAEHUI (B TOM YHCIIE OMOCPEIOBAHHBIX) CBOICTB
BCIICCTB U MPOUCXOAAIINX C HUMU HBHCHI/If/'I, C CO6JHOI[CHI/ICM IpaBuJI
TeXHUKH Oe3omacHOocTH; OQOpMJICHHE OT4eTa C  ONUCAHUEM
AKCIIEPUMEHTA, €r0 PE3yJIbTAaTOB U BHIBOJIOB
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10

AMop(dHBIE 1 KpUCTAIITHYECKHE BEIIECTBA

OmnpeneneHus NOHATHH «aMopgHBIE BEILECTBA», «KPUCTAIIIMYECKUE
BELIECTBA», «KPUCTAJUIMUECKAs PELIETKa», «MOHHAs KpUCTAIIMYECKast
pelIeTKa», «aTOMHas KPUCTAJUIMYECKAs PELIETKa», «MOJIEKYJISIpHas
KPUCTAJUIMYECKAsT PEUIETKa», «METAJNIMYECKas KpUCTaUIMYecKas pe-
HIeTKa». YCTAaHOBJICHHE IPUYMHHO-CIEACTBEHHBIX CBS3€H MEXIY
CTPOEHHEM aTOMa, XUMHUYECKOW CBS3bI0 U THUIIOM KpPUCTANIMYECKOU
pPEIIETKH XHMHUYECKUX COEAMHEHMH. XapaKTEpUCTUKA AaTOMHBIX,
MOJIEKYJISIPHBIX, HOHHBIX METAJNIMYECKUX KPUCTAJUIMYECKUX PEIIETOK;
Cpellbl pacTBOpa C MOMOIIBIO mIKajsl pH.

[IpuBeneHre NpUMepOB BEIIECTB C PAa3HBIMU TUIIAMU KPUCTAJUIMYECKOM
PEIIETKH.

[IpoBenenne HaOMOAEHUI (B TOM YHUCIIE ONOCPEIOBAaHHBIX) CBOMCTB
BEIIECTB M MPOUCXOASAIIMX C HUMHU SIBICHUH C COONIOEHUEM IMPaBUI
TEXHUKH Oe3omacHOCTH; O(OpMIIEHHE OT4eTa C  ONHCAHUEM
DKCIEPUMEHTA, €r0 Pe3yJbTaToOB M BBIBOAOB. COCTaBIIEHME HA OCHOBE
TeKcTa TabJIuIbl, B TOM yKciie ¢ npuMeHeHnem cpeacts UKT

31

11

YucTtele BemiecTBa U cMecd. MaccoBas Hu
o0beMHas JOJIM KOMIIOHEHTOB B CMECHU

Omnpenenennss TOHATUH «CMECH», «MaccoBas JOJs PacTBOPEHHOTO
BELIECTBa», «00bEMHAas J0JIs BEIIECTBA B CMECH.

[TpoBenenue HaOmONEHUH (B TOM YHCIE ONOCPEIOBAaHHbBIX) CBOWCTB
BEUIECTB U MPOUCXOMALINX C HUMH SIBJICHHMHA C COOIIOJCHHEM IpaBuUII
TEXHUKH Oe3omacHOCTH; oO(OpMJIEHHE OT4eTa C  ONHCAHUEM
HKCIIEPUMEHTA, €r0 Pe3yIbTaTOB U BHIBOJOB.

Pemenne 3aa4 ¢ MCHOJIb30BAHUEM MOHATHI «MaccoBasi J0JIs 2JIEMEHTA
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B BCIICCTBE», «MacCCOBas OO0JI1 paCTBOPECHHOI'O BEIICCTBA, «o0BbeMHas
JOJIA ra3006pa3H0r0 BCHICCTBA»

32,3 | 12, | Pacuersl, CBSi3aHHBIE C IMOHITHUEM <«HOJS». | 2 Pemienue 3agau ¢ UCHOIB30BaHUEM MOHATUH «MaccoBas J10JIs AJIEMEHTa
3 13 | OGo0menue U cucTeMaTH3anus 3HAHUHA 110 B BEIIECTBE», «MAcCOBasi JOJS PACTBOPEHHOTO BEIIECTBA», «00bEMHAas

TeMe «CoelnHeHUs] XUMHYECKUX 3JIeMEH- J10J151 ra3000pa3HOrO BEIIECTBAY.

TOBY» [IpencraBnenne uHpopmanuu 1o Teme «COEIMHEHUS XUMUYECKHUX
3JIEMEHTOB» B BUJI€ Ta0JIUL, CXEM, OIIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
npuMeHenueM cpencts KT

34 14 | IlpakTuuyeckas padora Ne2. PabGora ¢ saGoparopHbIM 00OpYyIOBaHMEM U HarpeBaTeIbHBIMU

[IpuroroBneHnne  pactBopa caxapa H npubopaMH B COOTBETCTBHHM C MPAaBHJIAMH TEXHHKH O€30IacHOCTH.

OIlpeJIeJIeHUe MacCoBOM JOIM €ro B Beinmonnenne mnpocrediiux mNpueMoB oOpalieHuss ¢ J1abopaTOpHBIM

pacTBope o0opyznoBaHueM: ¢ J1a0OpaTOPHBIM IITaTUBOM, CO CHUPTOBKOM.
HaGnronenue 3a cBOMCTBaMHU BEIIECTB U SIBICHUSMHU, IPOUCXOISAIIMMU C
BemecTBamMu. OmNUCaHWEe XUMHYECKOTO OSKCIIEPHMEHTa C TOMOIIBIO
€CTECTBEHHOTO (pYyCCKOTO WJIM POJHOIO0) S3bIKa M S3bIKa XHMHHU.
CocraBieHre BBIBOJIOB 110 PE3yJIbTaTaM MPOBEIEHHOT0 YKCIIEPUMEHTA

35 15 | KoutponeHas pabora Ne2 mo Teme |1
«CoeTMHeHNs] XUMHYECKUX DJIEMEHTOBY
Tema 4. U3mMenenuns npoucxoasime ¢ Bemecramu. (12 yacos)
36 1 dusnueckue sprneHus. Paznenenue cmeceir | 1 OnpeneneHuss  HOHATHIM CIMCTWUISILMS, WK HEePEroHKa,

Nemonctpanuu. Ilpumepsr ¢uszndeckux KKPUCTAJUTU3AIUSY, «BBITTADUBAHHUEY, «PHIBTPOBAHHUEY», «BO3TOHKA, WIIH

SBJICHUN: TIaBI€HUE NapauHa; BO3TOHKA cyOnmmanus», «0TCTauBaHUEY, «IEHTPUDYTHPOBAHUEY.

fona wunum  OEH30MHOM  KUCIOTHI; pac- VYcraHoBIIeHHE MPUYUHHO-CIIEACTBEHHBIX CBSI3€H MEXKIY (PU3NYECKUMU

TBOpEHHE OKpAIICHHBIX coJiel; nuddy3us CBOMCTBAaMHM BELIECTB U CIIOCOOOM pa3JiesIeHus] cMece

IOYIIMCTBIX BEIIECTB C TOPSYEH JIAMITOYKH

HaKaJIMBaHUs.

37 2 XUMHUECKUE  SIBIICHUS.  YCIOBHS | OmnpeneneHust MOHATHN «XUMHAYECKAs PEAKIHs», «PEaKIUH TOPEHHS,

MIPU3HAKU MPOTEKaHUS XMUMUYECKUX «OK30TEPMHUYECKUE PEAKIIUN», «IHJOTEPMUUYECKHE PEAKLIUN.

peaxuui HaGnroneHne u onmcanue MPU3HAKOB W YCIOBUI TEYCHUS XUMHUYECKUX

Jdemoncrpauuu. IlpuMepbl XUMHYECKHX
SBICHUI: TOpeHue wmarHms, Qocdopa;
B3aMOJCICTBUE  COJITHOM  KHUCJIOTBI €
MpPaMOpPOM WJIH MEJIOM

peakuuii, BBIBOJbl HAa OCHOBAaHMM aHaiM3a HaOMIoNeHU 3a
AKCIIEPUMEHTOM
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38

IIpakTuyeckass padora Ne3. Ilpusznaku
XUMHYECKUX PEAKIUI

PabGora ¢ saGoparopHbIM 00OpyIOBaHMEM U HarpeBaTeIbHBIMU
puOopaMy B COOTBETCTBUM C ITPaBUIIAMU TEXHUKH 0€30I1aCHOCTH.
Beinmonnenne mnpocredmux npueMoB oOpalieHus ¢ JabopaTOpHBIM
000pyI0OBaHUEM: C MEPHBIM ILIUJIMHPOM, C BECAMHU.

HaGnronenue 3a cBoiicTBaMu BELIECTB U SIBICHUSAMH, IPOUCXOIALIMMU C
BemlecTBaMy. OmKcaHue SKCIIEPUMEHTA € IIOMOLIBIO €CTECTBEHHOTO
(pycckoro WM poJHOro) sA3blka U A3blka XuMuH. CocTaBieHNE BbIBOIOB
10 pe3yJbTaTaM IPOBEACHHOIO YKCIEPUMEHTA.

39

3aKOH  COXpaHEHWs  MacChl  BEIIECTB.
Xumnueckue ypasaenus (1/1)

Omnpenenenue MOHATUS «XUMUYECKOe ypaBHEeHUE». OObsCHEHUE 3aKOHA
COXPaAHECHHSI MACChl BEUIECTB C TOYKHU 3PCHHSI aTOMHO-MOJIEKYJISIPHOTO
yuenus. CocraBlieHHE YpaBHEHHII XUMHUYECKHX pEaKIHii Ha OCHOBE
3aKOHAa COXpaHEHWs Macchl BemiecTB. Kitaccupukamus XUMHUYECKUX
peaxiuii o TerioBomy 3G hexty

40,4

4,5

PacueTrsl Mo XUMHYECKUM YpaBHCHHUAM

Brimonnenne pacucToB IO XUMHUYCCKUM YPABHCHUAM Ha HAXOXICHUC
KOJIMYECTBA, MAacChl WM O0ObeMa MPOAYKTa PEaKIUH IO KOJIUYECTBY,
Macce WIM 00bEMY HMCXOJHOIO BEUIECTBA; C MCIOJb30BAHUEM IOHATHS
«II0JIs», KOTJa MCXOJHOE BEUIECTBO JAHO B BUJE PAcTBOpa C 3aJaHHOU
MacCOBOM  JOJIE  PacTBOPEHHOrO0  BEIIECTBA WA  COJEPIKHUT
ONpe/IETICHHYIO JA0JI0 IpUMecen

42

Peakuuu paznoxenud. IlpencraBienue o
CKOpPOCTH XMMH4YecKuX peakuuil. Karamm-
3aTOpbl. DEPMEHTBHI.

Hemoncrpaumu. IlonydeHue ruapoxcuia
meaun (II); pasnoxenue mnepmaHranara
KaJus; pa3jloKeHUe NEPOKCHUIA BOAOPOIA C
MOMOIIBIO TMOKCHJIa MapraHila U KaTajia3bl
KapTodens Wi MOPKOBH

OmnpeneneHuss TMOHATUN «PEAKIMHM COCIUHEHHSA», «KATaJIU3aTOPhD»,
«(hEepMEHTBI».

Knaccugukanus XuMHYECKUX PEaKIMH N0 YUCIY U COCTaBY MCXOIHBIX
BEILECTB U NPOIYKTOB peakuuu. Habmronenue u onycaHie NpU3HaKoB U
YCIIOBUM TEYEHUS XMMHYECKUX PpEakUWd, BBIBOJBI HA OCHOBaHUH
aHanu3a HaOMoAeHUH 3a skcnepuMeHTOM. CocTaBlieHHME Ha OCHOBE
TEKCTa CXEMBI, B TOM 4ucie ¢ npuMeHeHueM cpeacts MKT

43

Peaknuu coenuHeHus.

[enoukn  mnepexonoB. JlabopaTopHble
onbITBI.16. OxucieHue Meau B INIaMEHU
CHUPTOBKHU WJIM TOPEIIKU

Onpenenenus HOHATHH «peakun COCJTMHEHUS, «peakuuu
pa3JoKEHUS», «OOpaTUMBIE pEAKINN», «HEOOpPATUMBIE pPEaKIHH,
«KaTAIMTHYECKUE PEAKIUNY, «HEKATATUTUYECKUE PEAKIIUN.

Knaccudukanus XMMHUECKUX PEaKIHid 10 YUCITY U COCTaBY MCXOIHBIX
BEIIIECTB U MPOAYKTOB PEAKIMU; HANPABICHUIO MPOTEKAHUS PEAKIUU;
y4acTHIO KaTanu3aropa. HaOmroneHWe M OnucaHWe NPU3HAKOB U
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YCIOBUM TEUEHMs] XMMHUYECKMX peaKklHi, BBIBOABI HAa OCHOBAaHUU
aHany3a HaOJIIOJICHUH 32 SKCIIEPUMEHTOM

44 8 Peakuuu 3amemenusi. Psxg  aktuBHOCTH | 1 OmnpeneneHus TNOHATUH «PEAKIUU 3aMEIICHUA», «PA AKTUBHOCTH

METaJIOB METAJIOBY.

JemoncTpanun. B3aumoneiictBue pas- Knaccudukanus XUMHUECKUX PEaKIH 10 YUCIY U COCTaBY MCXOTHBIX

O0aBIEHHBIX  KHUCIOT C  METaJUIaMU. BEIIECTB M MPOIYKTOB peakuuu. VMcrnoab30BaHue 3JEKTPOXUMUIECKOTO

JlaGoparopHuble omnbIThbl. 17. 3amernieHue psAna HampsHKeHUW  (AaKTMBHOCTH) METAJUIOB  JJIS  OINPEICIICHHS

Mmenu B pactBope xiopuaa memu (1) xene- BO3MOYKHOCTH MPOTEKAHMS PEAKIMi MEXy METaJUIaMU M BOJHBIMU pac-

30M TBOPAMHU KHCIIOT U COJIEH.

HaGnronenue u onmcanue MPU3HAKOB U YCIOBUH TEUCHUS XMMUYECKHUX
peakiuii, BBIBOABI Ha OCHOBaHMM aHanW3a HaOMIOACHUH 3a
HKCIEPUMEHTOM.

455 |9 Peakuuu oOmena. IlpaBunmo bepromne. | 1 Onpenenenus MOHATUI «peaKLu oOMeHay, «peaKIun

Jdemoncrpauuu. PacTtBopeHue ruapokcuia HEUTpATU3ALIHI.

menu (1) B KuHciaoTax; B3auMoOjEHCTBHE Knaccudukanusa XMMHUYECKUX PEaKIMH 10 YUCIY U COCTaBY MCXOIHBIX

okcuna meau (1) ¢ cepHoit kucnoroi npu BEIIECTB W  NPOAYKTOB  peakiuu. Vlcronmp3oBaHWe  TaOIHUIIBI

HarpeBaHuu PacTBOPUMOCTH ISl ONpeAeIeHHUs] BO3MOXKHOCTH MPOTEKAHUS PeaKkLnit
oOMeHa. HaOnrongenwe u omnucaHue NPU3HAKOB U YCIOBUHM TEUYEHHUS
XUMHUYECKHUX pEaKlWi, BHIBOJIBI HA OCHOBAaHUH aHaIHM3a HAOMIOJACHUN 32
HKCIIEPUMEHTOM

46 10 | Tunbel XMMUYECKHUX peakiuid Ha mnpumepe | 1 Onpenenenne NOHITHS «THIPOIIHU3»

cBOMCTB BOABI. [loHsITHE O TMApPOTHM3E .

47 11 | O6o6menre u cucreMarusanus 3HaHui 1o | 1 Hcnonbs3oBaHne 3HaKOBOro MozenupoBaHud. llomydyeHne Xxumudeckoit

Teme «V3MeHeHHs, TPOUCXOASIINE C UHPOPMAIINN U3 PA3THYHBIX HCTOYHHKOB.

BEIIECTBAMM [TpencraBnenue nHpopmanuu mno tTemMe «M3MeHeHus, MPOUCXOISAIIUE C
BEIIECTBAMI» B BHJIE TAOJHUI], CXEM, OMTOPHOTO KOHCIIEKTa, B TOM YHCIIe
¢ npuMeHeHueM cpeacts MKT

48 12 | KoutponeHas pabora Ne3 mo Teme |1
«3menenwms, MIPOUCXOISTIINE c
BEIIECTBAMI
Tema 6.. PACTBOPEHHUE. PACTBOPBL. CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB (19)
49 1 DeKTpoIUTHYECKAas mucconuanus. | 1 OmnpeneneHuss  MOHATUH  <QIEKTPOJIUTHYECKAas  JTUCCOLUAIIMY,

JdemoncTpaumu. VcneiTanue BemEeCTB U UX

«OQJICKTPOJIMTBD), KHEIJICKTPOJIUTLD). Brimonaenne IIOMCTOK, BBIITMCOK H
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PaCcTBOPOB HaA SJICKTPONPOBOJHOCTH

HMUTUPOBAHUA TCKCTA

50

OcHoBHbIE I10JIO’KEHUS TEOpUHn
ANEKTPOIUTUIECKON JUCCOIHAIIHH.
JleMoHcTpanuu. 3aBUCUMOCTBH  3JIEKTPO-
MPOBOJAHOCTH YKCYCHOH KHCIOTBI OT KOH-
HEHTpaluu. J[BuKeHne OKpalIeHHbIX HOHOB
B DJICKTPHUYECKOM I10JIe

OHpCIIGHeHI/ISI MMOHATHH «CTCIICHb Jucconuanumy, «CHUJIbHBIC
AJIEKTPOJIUTBDY, «CIA0bIE JJEKTPOJIUTBI», «KAaTHOHB», «AHUOHBD»,
«KHCIIOTBI»,  «OCHOBaHMs», «coinu». (CocTaBlieHUE  YypaBHEHMU
JIEKTPOJIMTUYECKON JMCCOLMAMM  KHMCIOT, OCHOBAaHUH M  CoOJeH.
NnmrocTpanus IIpuUMepaMu OCHOBHBIX MOJIOKEHU I TEOpUU
JIEKTPOJIMTUYECKOM TUCCOIMALINY; TEHETUUECKON B3aUMOCBA3H MEXKIY
BEIIECTBAaMHU (IIPOCTOE BELIECTBO-OKCU —TUAPOKCHUI- cOJib).Pasinyenue
KOMIIOHEHTOB ~ JI0Ka3aTesIbCTBA (TE3UCOB, apryMEHTOB M (OPMBI
JI0KAa3aTeNnbCTBA)

51,5
2,53

KucnoTel: knaccudukaius M CBOHCTBA B
cgere TO/l. JlabopaTopHble onbIThbI. 19.
[Tonydyenue HEPaCTBOPUMOIO THIIPOKCHIA U
B3aumojeicteue ero ¢ kucioramu. 20.
BzaumoneiicTBue KHCIOT C OCHOBAHMSIMH.
21. BsaumopelicTBHE KHCIOT C OKCHIAMH
MeTaiuioB. 22. B3amMomeicTBHE KHCIOT C
Metauiamu. 23. B3aumopeilicTBue KHCIOT C
COIAMU

CocTraBiieHHEe XapaKTEPUCTUKH OOLIMX XMMHUYECKUX CBOMCTB KHUCIOT C
MO3UIMKA TEOPUU BJIEKTPOJIUTUUECKON AUCCOLMALINH.

CocraBneHue MOJEKYJSIPHBIX, TOJHBIX M COKPALLIEHHBIX HOHHBIX
ypaBHEHUW peaknuii ¢ ydactueMm Kuciaor. HaOmronenuwe u omucaHue
peaKuil ¢ y4acTHeM KHUCIIOT C IIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MIIH
POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.

IIpoBeneHue OMNBITOB, MOATBEPKAAOIMIMX XUMHUYECKHE CBOWCTBA
KHCJIOT, C COOJIIO/IEHNEM TPAaBUJI TEXHUKU O€30MaCHOCTH

54,5
5,56

OcHoBaHus: Kiaccu(UKaIus U CBOMCTBA B
cete TOJ]

JlabopaTopuble onbiThl. 24. Bzaumonei-
CTBHE IIeJIoUer ¢ kucioTamu. 25. B3aumo-
JIeHCTBHE IIEJIOUeH C OKCHIaMU HeMeTall-
JI0B. 26. B3ammopelcTBHe Ielo4Yeid C Cco-
asmu. 27. IlomydyeHne u CBOMCTBa Hepac-
TBOPUMBIX OCHOBaHUM

Omnpenenenrue TOHATUSL «OCHOBaHUA». COCTaBJICHHE XapaKTEPUCTUKU
00X XUMHUYECKUX CBOMCTB OCHOBaHMH (IlelI04Yel U HEePaCTBOPUMBIX
OCHOBAHUM) C MO3UIUN TEOPUH IEKTPOTUTHIECKOMN TUCCOLIUAIINH.
CocraBneHue MOJEKYJSIPHBIX, TOJHBIX M COKPAIIEHHBIX HOHHBIX
ypaBHEHUHN peakiuil ¢ ydactueMm ocHoBaHui. Habmronenne u onucanue
peaklMii OCHOBaHUM C TOMOUIBIO ECTECTBEHHOTO (PYCCKOTO WU
POJTHOTO) SI3BIKA M SI3bIKA XUMUH.

[IpoBeneHne OMBITOB, MOATBEPKAAIONIMX XMMHYECKHE CBOWCTBA
OCHOBaHUH, C COOTIOJICHUEM TTPABUII TEXHUKU O€30TIaCHOCTH.
CocraBneHue JoKIa/ia 1o TeMe, ONPEACICHHON yUUTeIeM

57,5

10

Okcupapl: KiTaccuUKaIms U CBOHMCTBA

JlabopaTopHble omnbIThl. 28. Bzaumoneii-
CTBHE OCHOBHBEIX OKCHJIOB C KHCJIOTaMH. 29.
BzaumoneiicTBie OCHOBHEBIX OKCHAOB C

Onpenenenus MTOHATHI «Heconeo0pa3yromme OKCHJIBI»,
«coyieo0pasyrole OKCHAB», «OCHOBHBIE OKCHIbI», «KUCJIOTHBIE
OKCHUJBD».

CocTaBlieHHE  XapaKTEPUCTHUKUM  OOMIMX  XUMHUYECKHUX  CBOWCTB
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ponou. 30. BsamMomeHcCTBHE KHUCIOTHBIX
OKCHIOB ¢ mieaodamu. 31. B3aumonencrsue
KHACJIOTHBIX OKCHIOB C BOJOH

COJIC00pa3yoIIUX OKCHIAOB (KHUCIOTHBIX M OCHOBHBIX) C IO3HMIHUI
TEOPHH IJICKTPOIUTUICCKOHN TUCCOIIUAIIHH.

CocraBjieHHE MOJIEKYJISAPHBIX, IOJHBIX W COKPAIICHHBIX HOHHBIX
ypaBHEHHI peakifii ¢ ydyacTHeM OKCHa0B. HaOmroneHue u ommcaHue
peaKIMii OKCHIOB C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOr0 WIIA POIHOTO)
A3bIKA W SI3bIKA XHWMHH. HpOBeI[eHI/Ie OIIBITOB, HOI[TBep)K[[aIOIJ_[I/IX
XMMHUYECKHE CBOHCTBA OKCHIOB, C COOJIOAEHHEM NPaBUI TEXHHUKH
0€30I1aCHOCTH.

CocTaBiieHre J0KJIaja [0 TeMe, ONPeACICHHON CaMOCTOSATEIBHO

59,6

11
12

Conu: kmaccuduKkanus ¥ CBONCTBA B CBETE
§86JI|

JlabopaTopuble onbiThl. 32. Bzaumonei-
CTBHE cojed ¢ kucioramu. 33. Bzaumo-
JericTBUe cojiel ¢ mieaodamu. 34. Biau-
MOJIEUCTBUE cOJIEd ¢ coiaMu. 35. B3aumo-
JICHCTBUE PACTBOPOB COJIEN C METAJIIAMHU

OmnpeneneHus MOHATUNA «CPETHUE COJINY, KHUCIBIE COJU», «OCHOBHBIC
COJIN».

CocraBneHue XapaKTEpPUCTUKU OOIMIMX XUMHUYECKHUX CBOMCTB COJICH C
MO3UIUI TEOPUU ANEKTPOIUTUUECKON JUCCOITUAIIIH.

CocraBneHue MOJCKYJSIPHBIX, TOJHBIX M COKPAIIEHHBIX MOHHBIX
ypaBHEHUN peakiuii ¢ yudactuem coseil. HaOmiomenue u omnucanue
peakiuii cojied ¢ MOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO)
S3BIKA U S3bIKA XHMHH.

[IpoBeneHMe OMBITOB, MOATBEPKIAOIINX XUMUYECKUE CBOMCTBA COJIEH,
¢ co0JroIeHreM TIPaBHIT TEXHUKH 0€30MacHOCTH.

CocraBneHue JoKIa/ia 1o TeMe, ONPeAeICHHON CaMOCTOSITEIHHO

61

13

I'enetnyeckas CBS3b MCKAY KiIacCaMu
HCOPTraHNYCCKUX BCIICCTB

OmnpeneneHue MOHATHUA «T€HETHUECKUH psia». WnmocTpupoBaTh: a)
npumMepamMmn OCHOBHBIC IMMOJIOKCHUA  TCOpHUU SHGKTpOHI/ITI/ILIGCKOI\/'I
Jucconanuy; 0) TeHeTHYEeCKYyI B3aUMOCBSA3b MEXKJy BelIeCTBaMHU
(mpocToe BemecTBO — OKCHJ — THIPOKCH] — coib). CocTaBieHue
MOJIEKYJISIPHBIX, MOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUH peakuuit
C ydactueM O9neKTpoauToB. (CocTaBieHHWE YpaBHEHHMH peakiui,
COOTBETCTBYIOIIMX MOCJEI0BATEIBHOCTH («IIETMOYKe») MpeBpalleHuit
HCOPTraHNYCCKUX BCIICCTB PaA3JIMYHBIX KJIACCOB. Brmmonaenne mpsAMOro
MHJIYKTHBHOT'O IOKA3aTeNIbCTBA

62,6

14
15

O00011IeHE U CUCTEMATH3AlMs 3HAHUH MO
teMe «PactBopenue. PactBopbl. CBolicTBa
PacTBOPOB AJIEKTPOIUTOBY

[Tonyuenne xumMuyeckoil UHGOpPMALMK U3 PA3IUYHBIX UCTOYHUKOB.
[IpencraBnenne uHpopmauuu no Teme «PactBopenue. PacTBopsbl.
CBoiicTBa pacTBOPOB 3JEKTPOJUTOB» B BHJIE TAOJUI], CXEM, OIOPHOIO
KOHCIIEKTA, B TOM 4ncie ¢ npuMeHeHneM cpencts KT
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64 IIpakTnyeckass padora Ned Pemenue Obpamienue ¢ 1a00paTOpHBIM OOOpPYIOBaHHEM M HarpeBaTeIbHBIMU
IKCIEPUMEHTAJIbHBIX 32124 npruOopaMu B COOTBETCTBUU C MPABUIAMH TEXHUKHU 0€30MIaCHOCTH.
Pacro3naBaHue HEKOTOpHIX AaHHOHOB M KaTHOHOB. HaOmroneHue
CBOWCTB BEILLIECTB U MPOUCXOASAIIUX C HUMHU SIBJICHUU.
Onurcanne XMMUYECKOI0 SKCIIEPUMEHTA.
65 16 | KonTponpHas pabora o TeMe
«PacTBOpeHnue. PacTtBOpBI. CaoiicTBa
pPacTBOPOB BJIEKTPOJIUTOBY
66 17 | Knaccudukanus XUMHYECKUX  PEAKIUU. Onpenenenrs NOHATHI «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUNY,
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC «OKHCIIUTENbY, «BOCCTAHOBHUTEIIbY», «OKHCJICHHE», «BOCCTAHOBJICHHUEY.
peakiuu. Knaccudukanus XUMHYECKUX PpEaKIHUi [0 NPU3HAKY «HU3MEHEHHE
JdemoncTpauunu. BzanmoneiicTBue HUHKA C CTENeHeW OKHCICHUS dJIeMeHTOB». OrmpenerneHue OKUCTUTENS |
CEpOM, COJIIHOW KHUCJIOTOM, XJIOPUIOM MEIH BOCCTAHOBUTENS, OKHUCIEHUS M BOCCTaHOBIIeHUs. Vcnonb3oBaHue
(I). Topenme wmarnus. B3zaumopeiicTBue 3HAKOBOT'O MOJEIUPOBAHUS
XJIOPHOU U CEPOBOJOPOJTHOMN BOJIBI
67 18 | CpoiicTBa M3YYCHHBIX KIJIACCOB BEIICCTB B CocraBnenue ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUH,
CBETE€  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX UCIIOJIB3YSl METOJ] TIEKTPOHHOTO OanaHca.
peakuit OnpeneneHue  OKUCIUTENST W BOCCTAHOBHUTEINS, OKHUCJICHUA U
BOCCTaHOBJICHUS
68 19 | OGo0Omenue u cucTeMaTH3anus 3HAHUHA 10 CocraBieHne ypaBHEHUH OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINH,

TeMe «OKHUCIUTETBHO-BOCCTAHOBUTEIIHHBIE
peaKIum»

UCMOJb3Ysl METO/I JIEKTPOHHOTO OajaHca.

OmnpeneneHue  OKHCIUTENS M BOCCTAHOBUTENS, OKUCIEHUS U
BOCCTaHOBJICHUS.

IIpencraBnenue nHpopmanuu o TEME «OKucnuTeNnbHO-
BOCCTQHOBUTEJIbHBIE peakUW» B BHUJE TaONMI, CXEM, OIOPHOIO
KOHCIIEKTa, B TOM 4ucJie ¢ npuMeHeHnem cpeacts MKT
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TEMATHUYECKOE INTAHUPOBAHHUE
10 Kypcy XMMHH, 9 KJ1acc

Ne Ne HaumeHnoBaHue pa3jeiia u TeM Yacer | Cpoku XapakTepucTHKAa OCHOBHBIX BH/I0B 1eSIT€JIbHOCTH YYAILIUXCH
n/m | ypoka yueo NMPOXO0KIEHH
Bpeme | #
HU Iaan | ¢dak
T

BBEJEHHUE. OBILIASL XAPAKTEPUCTUKA XUMHUYECKHUX JJEMEHTOB U XUMHWYECKHWX PEAKIWH. NEPHOINYECKHI

3AKOH U NIEPUOAUYECKASA CUCTEMA XUMHWYECKHUX JIEMEHTOB /1. U. MEHJEJIEEBA (11)

1,2 1,2 XapakTepucTuka XUMHYECKOTO 3je- | 2 XapaKTepucTUKa XUMHUYECKUX 3JIEMEHTOB 1-3-TO MEepHoa0B MO UX
MEHTa Ha OCHOBAHUU €ro IOJIOKEHUs B noyiokeHuto B [leprogudeckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
Ilepuonuueckoit  cucreme . U J1. 1. MenneneeBa; XUMUYECKUX CBOMCTB aM(DOTEPHBIX OKCHUJIOB U
Menneneena runpokcuioB.  CocTaBieHUE  MOJNEKYJISPHBIX,  IOJHBIX U
JeMoHcTpauuu. Mosenu aToMOB 3Jie- COKpAIICHHbIX MOHHBIX YPABHEHUI peaKinil
MEHTOB 1-3-T0 meproI0B

34 |34 AMdoTepHBIe OKCUJIBI X THAPOKCHIBI 2 Omnpenenenue nouatus «amdorepHbie coequuenus». Habnonenue
JlabopaTtopHbIe ONbITHI. 1. U ONHUCAaHME PEaKUMd MEXKJIy BEUIECTBAMH C  IIOMOUIBIO
[TomyueHue ruapokcuaa LUHKA U €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA M S3bIKA XMMHHU.
HCCJIEIOBAHNE €TO CBOMCTB IIpoBeneHne ONBITOB, MOATBEPKIAIOIINX XUMHUYECKHE CBOWCTBA

aM(QOTepHBIX OKCHUAOB M  THAPOKCHUIOB  IPOCTPAHCTBEHHO-
rpaduyecKoi UM 3HaKOBO-CUMBOJIMYECKOHN Gopme

5) 5 [Tepuoanueckuii 3aKOH nll Onpenenenve  BUIOB  KiIacCU(UKALMKA:  €CTECTBEHHOM WU
Ilepuonnueckas  cucrema JI. . HUCKYCCTBEHHOM.

MeHnneneeBa B CBET€ Yy4YeHUA O BrimonHeHne mpsiMoro JeAyKTMBHOIO JoKa3zarenbcTBa. Co3naHue
CTPOCHHUH aTOMA MoOJIeNIeH ¢ BBIAETICHHEM CYILECTBEHHBIX XapaKTePUCTUK 00bEKTa U
JlabopaTtopHbIe ONbITHI. 2. MpE/CTaBJIeHUEM HX B IPOCTPAHCTBEHHO-TpadUUYecKOW WU
MonenupoBanue IIOCTPOEHUS 3HAaKOBO-CUMBOJIMUECKON (hopme

Ilepnonnueckorr  cucremsr JI. .

Meneneena

6 6 XuMuyeckasi opraHuzanus xuBod u |1 XapakTepUCTHKa pOJIM XHMHYECKHMX DJJEMEHTOB B KUBOH U
HEXXMBOW ITPUPOJIBI HexuBol  mpupone. CocTaBieHHE  aHHOTallMM K TEKCTY.
JdemoncTrpanuu. Mojgenbs cTpoeHUs Omnpenenenue neanu y4eOHOM AeSITEIbHOCTH ¢ TTIOMOIIBI0 YUUTENS U
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3€MHOI'0 111apa B IIOIIEPEUYHOM pa3pe3eC

CaMOCTOATCIIbHO, IMOUCK CPCACTB €€ OCYHIECCTBJIICHHA II0 IIJIAHY,
CBCpssA CBOU I[GﬁCTBHSI C LCJIBIO U MPpU HGO6XOI[I/IMOCTI/I HCIIpaBJIAAd
OIIINOKH C IMMOMOIIBIO YYUTEIA U CaMOCTOATCIIBHO

Knaccugukaiius XUMAYECKUX PEaKIUi
0 Pa3JIMYHBIM OCHOBAHHSIM
JlaGopaTopHbie ONBITHI. 3.
3ameleHne Keae30M MeIH B PacTBOpe
cynegara menu (I1)

OnpeneneHuss MNOHATHUH — «XUMHUYECKas peakUus», «pPeakluu
COCIMHEHUS», «PEaKLUUH Pa3JIOKEHUs», «PEaKUUU OOMEHay,

«peaKIu 3aMeIeHUs, «peaKIu HEeHTpanu3zanumy,
(OK30TEPMHUYECKHE PEAKLUN», «IHAOTEPMUYECKUE PEaKIUN,
«oOpatumsbie peaxkuum», «HEOOpaTUMbIe peakuuny,

«OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  pPEAKLUW», «TOMOIEHHBIE
peaKuum», «reTeporeHHble peakluny, «KaTaTuTHYECKUE PEeaKLIuN»,
«HEKaTATUTUUECKUE DPEAKLUN», «TEMIOBOH A(PPEKT XUMHUYECKOH
peakuumy». XapakTepucTUKa XUMUYECKUX PEAaKIMHA MO pa3IudHbIM
IIPU3HAKAM.

CocraBiieHUE MOJEKYJISPHBIX, MOJHBIX U COKPAIIEHHBIX HMOHHBIX
YPaBHEHUH PEAKIIMIA.

OmnpeneneHre OKUCIMTENS U BOCCTAHOBUTEINSA, OKUCIEHUS U
BOCCTAHOBJICHMUSL.

Habmronenne wu omnucaHue peakuuid MeEXAy BEIIECTBaMU C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTIO MJIM POJHOIO) SI3bIKa U SI3bIKA
XUMUH.

IlonsTHE O CKOpPOCTHM XMMHYECKOM
peakiuu JlaGopaTopHble ONbITHI. 4.
3aBUCUMOCTh CKOPOCTHM XHMMHYECKOU
peakiu OT TPHUPOABl pearupyroInux
BEILECTB HAa MpPHUMEPE B3aUMOJECHCTBUS
KHCJIOT C MeTajulaMH. 5. 3aBHCHMOCTH
CKOPOCTHM XHMMHUYECKOW peakuuu OT
KOHIIEHTPAllUH PEarupyrolnx BEIIECTB
Ha MpUMEpEe B3aMMOJCHCTBUS IIMHKA C

COJISTHOM KHCIJIOTOM pa3In4HON
KOHIIEHTPALUH. 6. 3aBUCUMOCTh
CKOPOCTH XHUMHYECKOW PEaKIUU OT
IIOIIA U CONPUKOCHOBEHMSI

Omnpenenenne NOHATHS «CKOPOCTb XUMUYECKON PEAKIIUM.
OObsicCHEHHE C TPUBEICHUEM IPUMEPOB BIMSHUS HEKOTOPHIX
(bakTOpOB Ha CKOpPOCTh XMMHYECKHMX peakuuil. Habmionenue u
ONMCAaHWE  pPEeaKkUMd  MEXJy  BellecTBaMH C  ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOT'O MJIM POHOTO) S3bIKA U S3bIKa XUMHH.
IIpoBeneHne ONBITOB, MOATBEPKIAIOIINX 3aBUCUMOCTh CKOPOCTH
XMUMUYECKOH peakIiy OT Pa3INYHbIX (GaKTOPOB
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pearupyromux BElIeCTB. .
MogenupoBaHue «KHUISIIIETO CHOs». 8.
3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOU
peakuuu oT TEeMIIepaTyphl
pearupyromux BeUIECTB Ha IMpUMEpe
B3aumojeiictBuss okcuaa meau (II) c
pPacTBOPOM CEPHOU KHUCIIOTHI PA3IUYHON

TEMIIEPATYPHI

9 9 Karanuzatopsl Onpenenenue MoHATUs «KaTanuzaTopy. Habmonenue u onucanue
JdeMoHcTpauuu. ['OMOreHHBld U peakuMii MeXAy BeEleCTBAMM C IIOMOINBK)  €CTECTBEHHOIO
reTepOreHHbIN KaTaJu3bl. (pyccKOro WM poJHOrO) A3bIKA U SI3bIKa XUMUHU.
®epMeHTaTUBHBIH KaTajaus. [IpoBeneHne ONBITOB, MOATBEPKIAAIOIIMX BIMSHUE KAaTaau3aTOPOB
WNurubuposanue. JlaGopaTopHbIe Ha CKOPOCTb XMMUYECKON PEAKLINH
onbIThbl. 9. Pa3noxeHue mnepokcuaa
BOZOpPOJAa C  IIOMOLIBIO  OKCHJa
mapranna (IV) wu  karanasel.  10.
OOHapyxeHue Kartanasbl B HEKOTOPBIX
MULIEBBIX MIPOJTYKTax. 11.
HNurubupoBanue B3aUMOJICUCTBUA
KHUCJIOT C METAJUIAMU YPOTPOITMHOM

10 10 O06o011eHne U cucTeMaTU3alusl 3HaHUI IIpencraBnenue wuHpopmamuu no Teme «BBenenue. OOmas
o TeMe «BBenenue. Ob6mmas XapaKTepUCTHUKAa XMMHUYECKUX 3JIEMEHTOB U XUMUYECKUX pEaKlui.
XapaKTepUCTHKA XUMHYECKHUX Ilepuognueckuii 3akoH u llepnomnueckas cucremMa XMUMHUYECKUX
AJIEMEHTOB W XUMHUYECKUX PEaKIHUM. sanemenToB J[. . MeHneneeBa» B BHje TaOIHI], CXEM, OMOPHOTO
[Tepuognueckuii 3aKOH u KOHCIIEKTa, B TOM 4Hcie ¢ mpuMeHeHneM cpencts KT
[lepuoanueckas cucteMa XUMHUYECKHX
anemenToB 1. Y. MenaeneeBa»

11 11 KontponbHas  pabora 1o  TeMme

«BBenenne. OOmas xapakTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB U XUMUYECKUX
peaxuumii. [lepuoguyeckuit 3akon u Ile-
puoaMUYecKas CHCTeMa XUMHYECKHX
anemenToB 1. . MenaeneeBa»
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Tema 1 METAJLIBI (14)

12

ITonoxkxeHue »>IEMEHTOB- METAIOB B
Ilepuonuueckoit  cucreme . W
MenneneeBa 1 OCOOCHHOCTH CTPOCHUS
nx aromoB. ®dusznyeckue CBOICTBA
MeTamioB. CILIaBbl

HemoncTpanuu. O06pasiibl CIJIaBOB

Omnpenenenue NOHATHS «MeTauibl». COCTaBIEHUE XapaKTEPUCTUKU
XHMHYECKHX  DJIEMECHTOB-METAJJIOB II0 WX IIOJOKECHHIO B
[lepuognueckoit cucreMe xuMuueckux diemeHtoB . U
MenneneeBa. XapakKTEepUCTHKA CTPOSHUS M OOMMX (U3HUESCKUX
CBOWCTB MPOCTBIX BEMIECTB-MEeTAIOB. OOBSCHEHUE 3aBUCHUMOCTH
CBOMCTB (WM TMpeJCKa3aHUE CBOWCTB) XWMHUUYECKHX DJIEMEHTOB-
METAJUIOB OT MOJIOkKEHHUS B llepuoanueckoi cucTeMe XMMUYECKUX
anemenToB M. . Menneneena.

YcranoieHue MIPUYMHHO-CIIEICTBEHHBIX CBsI3eH MEXKY
CTPOEHHEM aTOMa, XMMUYECKOW CBSI3bIO, TUIIOM KPHUCTAJIINYECKOU
pEIIeTKH METAJUIOB M UX COCTUHEHHH, MX OOIMMH (QU3HYECKUMU
CBOMCTBaMH

13

XMUMHYECKHE CBOMCTBA METAIJIOB

JdemMoHcTpanum. BszaumoneiictBue
METaJJIOB c HeMeTaJlJIaMH.
JlaGopaTtopHbIie ONBITHI. 12.

BzaumopeiicTBie pacTBOPOB KHCIOT U
COJIEN C MeTaNIaMU

Omnpenenenue MMOHSTHUS «pAan aKTUBHOCTH MECTAaJLJIOBY.
XapakTepucTuKa XUMHUYECKHUX CBOMCTB MPOCTBIX  BELIECTB-
METAaJLIOB.

OObsicHEeHHE 3aBHCHUMOCTH CBOWMCTB (WJIM TpeACKa3aHUue CBOMCTB)
XUMHYISCKHUX 3JIEMEHTOB-METAJIJIOB oT ITOJIOKEHUS B
Ileppoanueckot cucreMe XxuMuueckux asemeHtos . U
Menneneena.

CocraBneHue  MOJIEKYJSIpDHBIX ~ YpaBHEHMM  peakuuid,  Xa-
PAaKTEPU3YIOIIMX XUMHYECKHE CBOWCTBA METAUIOB U UX
COCIMHEHUM: DJICKTPOHHBIX YPAaBHEHUW IIPOLIECCOB OKHUCIIEHUS-
BOCCTAHOBJIEHUS; YPAaBHEHUU HSJICKTPOJIUTHYECKON JTUCCOLHAINY;
MOJIEKYJISIPHBIX, IIOJHBIX K COKpPAIIEHHbIX HWOHHBIX YpPaBHEHUU
peakuuii ¢ y4acTHEM DJIEKTPOJIMTOB. Y CTAaHOBJICHHE NPUYUHHO-
CIEACTBEHHBIX CBSI3€M MEXIAYy CTPOEHHUEM aToOMa, XHUMHUYECKOU
CBSI3bIO, THUIIOM KPHUCTAUIMYECKOW PEHIETKM METaUIOB M HX
CO€IUHEHMI, NX XUMUUYECKUMHU CBOMCTBaAMHM.

HaGnronenne w  omucaHme  XMMHYECKOTO  OKCIEPHMEHTA.
[IpencraBinenne wHpoOpManuu B BUAE TaONUIl, CXEM, OMOPHOTO
KOHCIIEKTa, B TOM 4yucie ¢ npuMeHennem cpeacts MKT
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14 3 Mertamisl B npupojie. O61mue crnocoOsl CocTaBiieHrEe MOJEKYJISIPHBIX YPaBHEHUM peakuil U AJIEKTPOHHBIX
WX MOJTYICHHUS YpaBHCHHIA MIPOIIECCOB OKUCJICHUS-BOCCTAHOBJICHHSI,
JlabopaTtopHble ONBITHI. 13. XapaKTEePU3YIOMIMX CIMOCOObI momydeHus: metauioB. [logbop (c
O3HakoMiIeHHE € pydamu keines3a. 14. IIOMOUIbIO YUYUTENsI) CJIOBapel, 3HUUKIONEANH, CIPABOYHUKOB,
OxkpammBanue IJIaMEeHH COJISIMU ANIEKTPOHHBIX JTUCKOB M JAPYTUX MCTOYHHMKOB HWH(OpMAIIUU,
HIEJIOYHBIX METAIIJIOB HEOOXOIUMBIX JIJISl PEeIICHUS YIeOHBIX 3a/1a4.

ConocraBnenre uHPOpMaLMM, TMOJYYEHHOHM W3  Pa3IUYHBIX
HMCTOYHUKOB

15 4 [TonsiTrie 0 KOPPO3UH METAIIIOB OmnpeneneHus TMOHATHH «KOPPO3UA», «XUMHUYECKas KOPPO3U»,
(QIIEKTpOXMMHUYECKAsT  KOppo3us».  MiumocTtpauuss — NOHSATHH
«KOPPO3US», «XUMHUYECKas KOPPO3US», <OJICKTPOXHUMHUYECKAs
KOPPO3UsD» MIPUMEPaMH TPOIIECCOB, MPOUCXOISIINX C PA3TUIHBIMU
MeTamaMu. XapakTepUCTHKA CHOCOOOB 3alllUThl METAUIOB OT
KOPpPO3UHU

16,1 | 5,6 OO0mias xapakTepucTuka 3jaeMeHToB |A OnpeneneHue TOHATHUS —«IIEJIOYHbIE MeTauibly. CocTaBlieHHE

7 rpynnbl.  CoeMHEHHS  MICJIOYHBIX XapaKTePUCTHKU INEJIOYHBIX METAUIOB TI0 WX IIOJIOKCHHUIO B
METaJIOB Ilepuoanueckot cucreme xumuueckux dnmemeHtoB [ M.
JdemoHcTpanum. O6pa31bl Menpeneesa.

IIEIOYHBIX U IEeIOYHO3EMEIbHBIX
MeTauioB. B3amMmopeicTBue HaTpus,
JIUTUSL ¢ Bodgod. BzaumopeicTBue
HATpUsl C KUCIOPOIOM

XapakTepuCcTUKa CTPOEHUS U OOMMX (PU3MUECKUX M XUMHUYECKUX
CBOICTB IIEIOYHBIX METANIOB. XapaKTepUCTHKa (PU3MUECKUX U
XMMUYECKUX CBOWCTB OKCHJIOB M THIPOKCHJIOB ILEIOYHBIX
MeTaiioB. OObSICHEHHE 3aBUCUMOCTH CBOWCTB (WJIM IMpe/CcKa3aHue
CBOWCTB) LIENOYHBIX METAJUIOB OT MojoxeHus B [lepuoauueckoit
cucteMme xumudeckux aiaeMeHToB J[. M. Menpeneena.

CocraBieHne  MOJEKYJSIPHBIX ~ YpaBHEHMM  peakiuii,  Xa-
PaAKTEPU3YIOIMNX XUMHUECKUE CBOWCTBA MICTOYHBIX METAJNIOB U UX
COCJMHEHUH: DSJEKTPOHHBIX YPAaBHEHUH IPOLIECCOB OKHUCIIEHUS-
BOCCTAaHOBJICHHS, YPaBHEHUH DSJIEKTPOIUTHUECKOW JHCCOIUAIINM;
MOJICKYJISIPHBIX, IOJHBIX M COKPALEHHbIX HOHHBIX YypaBHEHUH
peaxiuil ¢ y4acTueM 3JeKTPOJIUTOB.

VYcTaHOBIIEHHME  NPUYMHHO-CIEJCTBEHHBIX  CBS3€M  MEXIy
CTPOCHHEM aTOMa, XUMHUYECKOW CBSI3bI0, THIIOM KPHCTAIITHYECKOM
pPEeLISeTKH  IIeJIOYHBIX METAJUIOB M HUX COEAMHEHUH, uX
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XUMUYECKUMH  CBOMCTBAMM. BbIUUCIEHHS 1O XUMHUYECKUM
dbopMylnaM M YpaBHEHHSIM DPEAKIIMH, MPOTEKAIOMINX C Y4acTHEM
HIEJIOYHBIX METAIUIOB U UX COCIMHEHUN

18,1

7,8

[Ienouno3eMeIbLHBIC METaJLIbI.
CoenuHeHus [IEI0YHO3EMEIbHEIX
METaJIOB

JleMoHCTpPaUUHU. BzaumoneiictBue
KaJpllisl C BOJOH. B3aumopeicTBue
MAar"us ¢ KHCJIOPOIOM.
JlabopaTtopHble ONBITHI. 15.
Bs3auMmozeiicTBue Kanpnusa ¢ BOOOU. 16.
[lonmydyenue ruapokcuaa Kaiabuus H
HCCJICIOBaHUE €TI0 CBOMCTB

Omnpenenenue MMOHSITHUS «IIETTOYHO3EMEIbLHBIC METaJLIIBD».
CocraBiieHrE XapaKTEPUCTUKU IIEJIOYHO3EMETbHBIX METAJIOB IO
UX TMOJOXEeHUu0 B Ilepponnyeckod CHCTEME XUMHUYECKHX
sanementoB [[. M. MenaeneeBa. XapaKTepuCTUKa CTPOCHUS U
00X (PU3NIECKHX U XUMUYECKUX CBOWCTB MICIIOYHO3EMETHHBIX
METaUIoB. XapaKTEePUCTHKA (PU3MUECKHX M XMMHYECKHUX CBONCTB
OKCHUJOB M  THJIPOKCHIOB  IIEJTOYHO3EMEIIbHBIX  METAJUIOB.
OObsiCHEHHE 3aBUCHMOCTH CBOWCTB (MJIM TpEJCKa3aHUE CBOWCTB)
LIEJIOYHO3EMEIIBHBIX METAJUIOB OT MOJoXKeHus B llepumoamueckoi
cucrteMe xuMuueckux 3iemMenToB . . Menaeneena.

CocraBiieHHEe  MOJIEKYJISIDHBIX ~ YpaBHEHMM  peakuumid,  xa-
PaKTEpU3YIOIIUX XUMUYECKHE CBOMCTBA  IIEJIOYHO3EMEJIbHBIX
METAJJIOB M UX COEAUHEHMI: AJIEKTPOHHBIX YPABHEHHI MPOIIECCOB
OKHCIICHUS-BOCCTAHOBJICHUS;  YPAaBHEHUU  DJIEKTPOJIMTHUYECKOU
JIUCCOLIMAIMN; MOJICKYJISIPHBIX, MOJHBIX U COKPAIIEHHBIX MOHHBIX
YPaBHEHUI PEaKLU C y4aCTUEM DJIEKTPOJIUTOB.

YcranoBieHue MPUYMHHO-CJIEICTBEHHBIX CBs3EH MEXKY
CTPOEHUEM aTOMa, XMMUYECKOW CBSI3bI0, TUIIOM KPUCTAJUIMYECKOU
PELIETKU WIEJTOYHO3EMENbHBIX METANIOB U HMX COCAUHEHUH, UX
XUMHYECKHUMH  CBOHCTBaMH. HaOmrogenne u  omucaHue
XAMHYECKOTO JKCIEPUMEHTA. BBIUHCIEHUS MO0 XUMHYECKUM
dbopMynaM U YpaBHEHHSIM pEAKIIMi, MPOTEKAIOMINX C Y4acTHEM
[IeI0YHO3EMEIBHBIX METAIUIOB M UX COCIUHCHUI

20,2

9,10

AMIOMUHHNI U €70 COCIUHCHUS
JlabopaTopHble ONbITHI. 17.
[lonyyenue rugpokcuaa amOMUHUS U
HICCIIEN0BaHNUE €r0 CBOMCTB

CocraBiieHHE XapaKTEPUCTUKH ATIOMHMHHSA IO €r0 IMOJIOKEHHUIO B
Ilepmonnueckoir cucrteme xuMH4Yeckux osneMmeHtos /I .
MenneneeBa.  XapakTepUCTHKAa  CTPOCHHUS, (QHU3IUUYECKUX U
XUMHUYECKHUX CBOICTB aIFOMUHUS.

XapakTepucTuka (U3MUYECKUX M XUMHYECKHX CBOMCTB OKCHJA H
ruipokcuia amoMuHus. OO0bsICHEHNE 3aBUCHMOCTH CBOMCTB (WM
IIPEJICKa3aHUEe  CBOMCTB)  aJIIOMUHUS  OT  TIOJOKEHUS B
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[lepuoauueckoit cucteMe xumuueckux ademeHtoB . U
MenneneeBa. CocraBieHUE MOJEKYJISPHBIX YPAaBHEHHM peakLuid,
XapaKTEPU3YIOIIMX XHMHYECKHME CBOWCTBA QIIOMUHHS M €ro
COCMHEHUM: DJICKTPOHHBIX YPAaBHEHUW IIPOLIECCOB OKHUCJICHHUS-
BOCCTAHOBJICHUS; YPAaBHEHUMN HIIEKTPOJIUTHYECKON IHCCOLMALINY;
MOJICKYJIIPHBIX, TOJHBIX M COKPAILEHHBIX HMOHHBIX YpaBHEHUU
peakLMil C y4aCTHEM JIEKTPOIUTOB.

VYcranosnenue MPUYUHHO-CIICACTBEHHBIX CBsI3eH MEXIY
CTPOCHHEM aTOMa, XMMHUYECKOUN CBSA3bI0, TUIIOM KPUCTAUIMYECKOU
pEIIeTKH QJIIOMUHUA W €ro COCAMHEHUH, €ro XUMHUYECKUMH
CBOMCTBaMH.

HaGnronenne ©w  omucaHme  XMMHYECKOTO  AKCIEPUMEHTA.
Brruncnenus no xumMuueckuM (GopMmyrnaMm U ypaBHEHHSIM pEaKlUi,
MIPOTEKAIONIUX C YYACTHEM AITFOMUHUS U €T0 COCTMHECHUM

22,2

11,12

XKenes3o u ero coeTMHEHHSI

JlemMoHCcTpPaUUH. B3anmoneiictere
METAJUIOB ¢ HeMeTayutamu. lloiydeHue
rugpokcuaoB okemeza (1) wu (1),

JlaGopaTopHbIie ONBITHI. 18.
BiamMmogeiicTBue kele3a ¢ COJISTHOM
KHCJIOTOM. 19. [Tonydyenue

rugpokcunoB skeneza (1) u (111) n
U3y4YCHUE UX CBOWCTB

CocraBneHue XapakTepUCTUKHM JKelle3a [0 €ro IOJIOKEHUIO B
[lepuoanueckoit cucreMe xumMuueckux adnementoB . U
MenneneeBa.  XapaKTepuCTHKa  CTpPOeHHUs, (UIMUYECKUX U
XAMHYECKHX CBOMCTB KeJe3a.

XapakTepucTuka (PU3HUECKUX U XUMHUYECKUX CBOWCTB OKCHIOB U
TUIPOKCHUJIOB JKeTe3a.

OObscHEeHHE 3aBHCHUMOCTH CBOWCTB (WJIM TMpeAcKa3aHue CBOWCTB)
xKeseza OoT mosiokeHus: B [lepronndeckoil crucTEME XHUMHUYECKHUX
anementoB JI. M. MenneneeBa. CocTaBieHHE MOJIEKYIIPHBIX
YPABHEHUN pEeaKIUi, XApaKTEPU3YIOIIMX XHMHYECKHE CBONCTBA
JKelle3a U €ro COEJUHEHMM: DJIEKTPOHHBIX YPaBHEHMM IPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUS;  YPaBHEHUM  DJIEKTPOJIMTHYECKOU
JIACCOLIMALMN; MOJIEKYJISIPHBIX, MOJHBIX U COKPALIEHHBIX MOHHBIX
YpPaBHEHUN pEaKIUWA C y4aCTHUEM DIECKTPOJHMTOB. Y CTAHOBIICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d MEXIY CTPOCHHEM aToMa,
XAMHUYECKOW CBS3bI0, TUIIOM KPUCTAUIMYECKOM PEIIETKH XKee3a U
€ro COCIMHEHUM, €ro XUMUYECKMMHU CBOMCTBAMH.

HaGmronenne w  omucaHme  XMMHYECKOTO  OKCIEpPHMEHTA.
Brrancnenus no xumMudeckuM (HopMmylnaM U YpaBHEHHSIM pEaklni,
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IMPOTCKAOMIUX C YHYACTHEM KEJIE3a U €T0 COCI[I/IHGHI/Iﬁ

24

13

O060061EeHE 3HAHUHI o TEME
«MeTamib»y

Bbruucnenus mo XuMu4eckuM GopMmyliaM M YpaBHEHUSM pEaKIHid,
IIPOTEKAIOIUX C yYaCTHEM METAIOB U UX COCTUHEHU.
[TpencraBnenue nHpopmanuu mo reme «MeTaubDy B BHI€ TaOJIHIL,
CXEM, OIIOPHOI'O KOHCIIEKTA, B TOM YHUCIIE C IPUMEHEHUEM CPEICTB
HNKT. IloHMmaHue DIpPUYHMH CBOETO HEYyCIlEXa U HAXO0XKJICHUE
croco00B BBIX0/1a U3 3TOM CUTYyaIUH

25

14

KonrponsHas  pabora mo  Teme
«MeTtanie»

1

TEMA 2. IPAKTUKYM

1. «CBOMCTBA METAJLJIOB 1 UX COEJJUHEHUN» (2)

26,2

1,2

PGHIGHI/IG BKCHepI/IMeHTaJII)HI)IX 3a1a4
Ha paclo3HaBaHUE U MOJIyYEHHUE COeIU-
HEHUU METAJIIOB

2

DKCNEpUMEHTAIBHOE HCCIICIOBAaHUE CBOWCTB METAIIOB M HUX
COCJIMHCHUH, pEIICHUE OSKCICPUMEHTAIBHBIX 3a/Ja4 [0 TeMe
«Metameiy.Pabota ¢ mabopaTtopHbiM  000OpyIOBaHHWEM H
HarpeBaTebHBIMM IPUOOPaMU B COOTBETCTBUHM C TIPaBUIIAMHU
TeXHUKU Oe3omnacHocTd. HabmoneHue CBOWCTB METANIOB M HX
COCJIMHCHUH U SIBJICHUH, IPOUCXOASIINX C HUMHU.

Onmcanue XUMHYECKOTO OKCIIEPUMEHTa C TIOMOMIIBID  €c-
TECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUH.
@dopMyIHpOBaHUE BBIBOJOB IO pe3yibTaTaM MPOBEIECHHOTO
skcriepuMenTta. Ompezaenenue (UCXols U3  y4eOHOW 3a7aum)
HE00XO0IUMOCTH UCTIOTIB30BaHUs HAOIIOICHHS HITH SKCIIEpUMEHTA

TEMA 3. HEMETAJLIBI (25)

28

OO0m1as XxapakTepucTUKa HEMETAILIIOB

1

OmnpeienieHust MOHATUM «HEMETAJUIBI», «TaJIOTCHBD»,

«aJUIOTPOTHBIE BUIOU3MEHEHUS.

XapakTepucTuka XUMUYECKUX AJIEMEHTOB-HEMETAILUIOB. CTPOCHHUE,
¢dbusnueckue cBoiicTBa HemeTauioB. CocTaBleHHE Ha3BaHMA
COEIMHEHUI HeMeTaJlJIOB Mo ¢opMylie U UX GOpMYJI 10 HA3BAHUIO.
OObsicHEHHE 3aBUCHUMOCTH CBOMCTB (WM  TpeacKa3blBaHUE
CBOWCTB) XMMHYECKUX DJIEMEHTOB-HEMETAJIOB OT TIOJOKECHHS B
Ilepuoanueckoit cucreMe XxuMuueckux dnementos . U
Menneneena.

YcraHoBneHue MPUYUHHO-CIIEACTBEHHBIX CBsI3eH MEXIY
CTPOCHHEM aTOMa, XMMHUYECKON CBSI3bI0, TUIIOM KPUCTAJITMYECKOMN
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pEIIETKH HEMETAJUIOB M WX COSAMHEHUH, HuX (PU3NYESCKUMHU
CBOMCTBaMH.

B nmanore ¢ yuureneM BBIpaOOTKAa KPUTEPHEB OLICHKH W
oTpe/ielieHue CTENICHH YCIEITHOCTU BBITIOJHEHHS CBOCH padOTHI U
paboThI BCEX, HACXOM nu3 HMEIOIIUXCS KpUTEPUEB,
COBepH_IeHCTBOBaHI/Ie KpI/ITepI/IeB OILICHKHN U HX HCIIOJIB30BAHUC B
X0JIe OIICHKH U CaMOOIICHKH.

29

Oo0mue XHUMHUUYECKHE CBOMCTBa
HeMeTa/IoB. HeMeTaiel B mpupojae u
CIOCOOBI MX MOJTyYEHUS

XapakTepUCTUKAa XUMUYECKUX IJIEMEHTOB-HEMETAIUIOB: CTPOCHHUE,
¢usnueckue cBoiictBa HemerauioB. (CocTaBieHHE Ha3BaHUH
COCIMHEHUH HEMETAILIOB 0 (popmysie U ux (GopMys IO Ha3BAHUIO.
CocraBiieHHEe  MOJIEKYJISPHBIX ~ YpPaBHEHMM  peakuuid,  xa-
PaKTEpU3YIOIIUX XUMHUYECKHE CBOWCTBA HEMETALIOB U UX
COCIMHEHUM, D3JIEKTPOHHBIX YPAaBHEHUH IIPOLIECCOB OKHMCJICHHUS-
BOCCTAHOBJICHUS. Y CTAHOBJICHUE NPUYMHHO-CIIEICTBEHHBIX CBS3€H
MEXJy CTPOCHHEM aTOMa, XMMHUYECKOM CBS3bIO, TUIIOM KPHUCTAIl-
JUYECKOM pPEUIeTKM HEMETAIUIOB W HX COCAMHEHUH, UX
XUMUYECKUMHU CBOUCTBAMM.

BrinonHeHue pacueTroB Mo XUMHYECKUM (opMyJiaM U YpaBHEHUSIM
peakLyii, IPOTEKAIOIIMX C YYaCTUEM HEMETAJUIOB U UX COCIMHEHUI

30

Boaopon
JlaGopaTopHbIie ONBITHI. 20.
[Tony4yeHnue u pacro3HaBaHHE BOJIOPOJIA

XapakTepucTuka BOI0poJa: CTpoeHue, pusnieckre 1 XuMHYECKHe
CBOICTBa, MTOJIyYE€HUE U IPUMEHEHUE.

CocraBiieHne Ha3BaHHWI COeUHEHHMI Bojopoaa mo ¢opMmylie U UX
¢dopmyn no HazBaHuioo. OObSICHEHHE 3aBUCUMOCTH CBOWCTB (MU
Npe/CKa3blBAHUE  CBOMCTB)  BOJOpOAAa OT  IMOJIOKEHHUS B
Ilepponuueckoir cucremMe XuUMHU4YeCKHX dieMeHToB JI. .
MenpneneeBa. CocTaBieHUE MOJIEKYJSPHBIX YPABHEHUN pEaKIHM,
XapaKTEepU3YIOIIHUX XUMHUYECKUE CBOMCTBA BOJOPO/IA, MIEKTPOHHBIX
ypaBHEHUI MIPOLIECCOB OKHCJICHUSI-BOCCTAHOBJICHUS;
MOJIEKYJISIDHBIX, TIOJHBIX M COKpPAIlEHHBIX HMOHHBIX YypaBHEHUN
peakuuil ¢ ydacTHEM D3JIEKTPOJMTOB. Y CTAHOBJIEHHWE MNPUYMHHO-
CIIEICTBEHHBIX CBSA3€M MEXIYy CTPOEHHUEM aTOMa, XMMHUYECKOMN
CBA3bIO, THUIIOM KpPHUCTANIMYECKOW pEeIIeTKH BOAOpOa, €ro
(U3NIECKUMHU M XUMUYECKHMH CBOMCTBAMH.
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Habnionenne u onmcaHWe XHUMHUYECKOTO JKCIEPUMEHTa 0
pacrno3HaBaHMIO  BOAOpoAa.  BbllosHEeHME  pacyeToB IO
XUMHUYECKUM (HOpMYyJiaM U ypaBHEHUSM PEaKIuil, MPOTEKAIOIIUX C
y4acTUEM BOJIOPO/Ia U €r0 COEAMHEHUH.

31 Bona. JlaGopaTopHble onbIThI. 21. XapakTepucTUKa BOJIBI: COCTaB, (U3HYECKHE W XUMHUYECKHE
Uccnenosanue MMOBEPXHOCTHOT'O CBOMCTBA, HaxXOXJeHUE B Ipupoje U npumeHeHue. CocrapieHue
HaTsDKEeHUA BoJbl. 22. PactBopeHue MOJIEKYJSIPHBIX ~ YpPaBHEHUM  peakuuil,  XapaKTepHU3YIOIIUX
IIEpMaHraHaTa Kajus WIA MEIHOIro XMMHUYECKHUE CBOICTBA BOJIbl, MJIEKTPOHHBIX YPAaBHEHUH ITPOLIECCOB
Kynopoca B Bozae. 23. I'mparauus OKHUCIIEHUSA-BOCCTAHOBJICHUSI. YcranoBieHue NPUYHHHO-
ob6e3BoxkeHHOro cynbdara menu (II). CJICICTBEHHBIX CBSI3€M MEXKIY XUMHUYECKOH CBSA3BIO, THIIOM
24. N3rorosnenue TUIICOBOTO KPUCTAIJIMYECKOW  pEelIeTKH  BOABI, €€  (u3mueckumMu U
orneyatka. 25. O3HakomJieHHUE C XUMHUYECKUMU  CBOWCTBaMHU.  BbllonHeHuMe  pacueTroB IO
KOJUIeKIIMeH OBITOBBIX (PUIBTPOB. 26. XUMHUYECKUM (HOpMYyJiaM U YpaBHEHUSM PEaKIUil, MPOTEKAIOIIUX C
O3HakoMJIeHHE C COCTaBOM y4acTUEM BOJIbI.
MUHEpaJIbHOU BOJIBI.
32 ["anorenst XapakTepHucTUKa rajloreHoB: CTpOeHue, GPU3NYECKUE U XUMUYECKUE
JNemoncTpanuu. OOpa3ubl rajJoreHoB CBOMCTBA, MojyuyeHue u npumeHeHue. (CocTaBieHUWe Ha3BaHUU
- TPOCTBIX BemlecTB. B3ammopeicTBue COCIMHEHUH TaJoreHOB 1Mo GopMysie U ux (GopMys MO Ha3BAHUIO.
rajoreHoB C HaTpUeM, AaIFOMUHUEM. OObsicHEeHHME 3aBUCHUMOCTH CBOMCTB (WM  MpeAcKa3bIBaHHE
BoiTecHenne xiopoMm Opoma wiM ioaa CBOICTB) rajioreHoB OT mosiokeHus B Ilepuoauueckoil cucrteme
13 pacTBOPOB UX COJIEH xumuueckux anemeHtoB [[. M. Mengeneea. CocraBineHue
MOJIEKYJIIDHBIX ~ YPaBHEHUM  pEaklMii,  XapaKTepU3YIOIIHUX
XUMHUYECKHE CBOMICTBAa TaJOr€HOB, »JJEKTPOHHBIX YpaBHEHUU
MIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHUSI.
YcranoBneHue MPUYNMHHO-CIIEACTBEHHBIX CBsI3eH MEXAY
CTPOEHHEM aTOMa, XMMHYECKON CBS3bIO, TUIIOM KPHUCTAJUIMYECKOM
pelIeTKH TaJoreHoB, ero (QU3M4YeCKUMH ¢  XUMHUYECKUMU
cBoiicTBamu. BpInosgHeHne pacyeToB 0 XUMHUYECKUM GopMyiaM U
YpaBHEHUSAM PEAKIIMi, MPOTEKAIOIIMNX C yYACTUEM TaJIOT€HOB.
33 CoennHeHus rajloreHoB XapakTepucTuKa COEIUHEHHUH TalloreHOB: COCTaB, (hU3MYECKHE U

JleMoHCTpaL K. O6pa3ib
MPUPOAHBIX COCTMHEHUH XJIOPa.
JlaGopaTopHbIie ONBITHI. 217.

XMMHUYECKHE CBOICTBA, ITOJIyY€HNUE U IPUMEHEHHE.
CocraBiieHne Ha3BaHUN COETUHEHUI TajJoreHoB Mo GopMysie U UX
¢dopmyn no Ha3BaHMiO. CocTaBlI€HHE MOJICKYJSPHBIX YpaBHEHHUH
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KauecTBennas pcaKiug Ha IaJIOrCHUI-
HNOHBI.

peaxkiui, XapakTepu3yIOUMX XMUMHYECKHE CBOMCTBA COEIMHEHUN
raJIOr€HOB, JJICKTPOHHBIX YpPaBHEHUH MPOIECCOB OKHUCICHUS-
BOCCTAHOBJICHMSI; YPABHEHHMM AJIEKTPOJIIMTUYECKON AMCCOIUAIINH;
MOJICKYJIIPHBIX, TOJHBIX M COKpPAILEHHBIX HMOHHBIX YpaBHEHUU
peakiuil ¢ ydyacTHEM DSJIEKTPOJMTOB. YCTAHOBJICHHE HPUYHMHHO-
CJIC/ICTBEHHBIX CBSI3€M MEXJY XUMHUYECKOH CBA3BIO, THUIIOM
KPUCTAIJIMYECKOW  pEIIeTKHM  COCIMHEHUN  TalloTeHOB,  UX
(U3HYECKUMHU U XUMUYECKUMU CBOMCTBAMU.

HabGnmionenne W ommucaHWe XHUMHUYECKOTO JKCIEPUMEHTa 10
pacro3HaBaHUIO XJIOpUII-, OPOMHA-, HMOIUI-UOHOB. BrimonHeHune
pacueToB MO XMMHUYECKUM (opMylaM U YpPaBHEHHSM pEaKlUi,
MIPOTEKAIOIIUX C YJACTHEM COCIMHEHHI raJOreHOB

34

Kucnopon
JlabopaTtopHble ONBITHI. 28.
[Tomyuenue u pacrno3HaBaHHe
KHCIJIOpOJia

XapaKkTepucTUKa KUCJIOPOJia: CTpOSHUE, aJIOTpOnus, (pu3ndecKue
Y XMMHUYECKHE CBOMCTBA, MOJIYYECHHE U MPUMEHEHUE aJUIOTPOIHBIX
MoauUKaIHi.

CocraBiieHHue Ha3BaHUM COEIMHEHUN KUCIOpoja Mo (Gopmyne u ux
dopmyn mo HazBaHUIO. OOBSCHEHHE 3aBHCHUMOCTH CBOMCTB (WM
MpEACKa3bIBAHUE  CBOMCTB) KHCJIOpPOJa OT TIOJOXKEHHUS B
Ilepuoguueckot cucreMe XuMuueckux dnemeHtoB . U
Menneneena.

CocraBieHue MOJIEKYJISIPHBIX YpaBHEHUI peakuuid,
XapaKTEPU3YIOIIHNX XHMHYCCKHE CBOICTBaA KHUCJI0OpO/Ja,
AJIEKTPOHHBIX YPaBHEHUM MPOLIECCOB OKUCIICHUS- BOCCTAHOBJICHUS.
YcranoBieHue MPUYMHHO-CJIEICTBEHHBIX CBs3EH MEXKY
CTPOEHUEM aTOMa, XMMUYECKOU CBA3bI0, TUIIOM KPUCTAIIINYECKOU
pPEIIEeTKH  KHUCJIOpOoJa, €ro (U3UYECKUMH U XUMHUYECKUMH
CBOMCTBaMHU.

BrimmontHeHNE pacyeToB MO0 XUMUYECKUM (POpMyJIaM U ypaBHEHUSIM
peaKkuuii, MPOTEKAIOIINUX C YYaCTUEM KUCIOPOA.

35

Cepa, ee (uzmyeckne U XUMHYECKHE
CBOMCTBA
JdemoHcTpanuu. B3anmoneiicteue

XapakTepuCTUKa Cephl: CTPOCHME, aUIOTPOIus, (U3NYECKHe H
XUMHUYECKHE CBOMCTBA, OIYYeHHE U IPUMEHEHUE.
CocraBieHue Ha3BaHUI COeAMHEHUH cepbl 1Mo GopMmyne U HX
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Cepbl € MeTaulaM{, BOJOPOJIOM U
KHCJIOPOJIOM. JlabopaTopHble
onbIThl. 29. ['opeHue cepbl Ha BO3AyXe
U B KUCJIOPOJE

dbopmyn mo HazBaHuio. OObSICHEHHE 3aBUCHUMOCTH CBOMCTB (WU
IIpeJICKa3bIBAHUE CBOICTB) cepbl OT NoJiokeHus B Ilepuoanueckoit
cucteMme xumuueckux siaeMeHToB 1. 1. MengeneeBa. CocTaBieHue
MOJICKYJIIDHBIX ~ YPaBHEHUM  peakluil,  XapaKTEpU3YIOIIUX
XMMHUUYECKHE CBOMCTBA CEPBI, JJICKTPOHHBIX YPAaBHEHHUM MPOIIECCOB
OKHCJICHUS-BOCCTAHOBIICHHUS.

VYcranosienne MPUYHMHHO-CJIEICTBEHHBIX CBsA3EH MEXY
CTPOEHUEM aTOMa, XMMUYECKOW CBSI3bI0, TUIIOM KPUCTAJUIMYECKOU
PEIICTKU Cephl, €€ GU3NICCKUMU U XUMUYCCKUMH CBOWCTBAMH.
BrimonHeHne pacyeToB Mo XUMHUYECKUM (POpPMYJiaM U YpaBHEHUSIM
peakiMii, MPOTEKAIIINUX C YYACTUEM CEPBI.

36

CoenunHenus cepbl

XapaKkTepuCcTUKa COCJUHEHUN Cephl: COCTaB, (uU3MUeCKue W
XMMHMUYECKHE CBOWCTBA, NOJY4YeHHE U IpuMeHeHue. CocTaBieHHE
HA3BaHWA COCIMHCHUN cepbl 1o Qopmyiae u uX (HOpPMYyNT IO
Ha3BaHHUIO.

CocraBiieHHEe  MOJIEKYJISIDHBIX ~ YpaBHEHMM  peakuumid,  xa-
PaKTepU3YIOIIUX XHMHWUYECKHE CBOWCTBA COEAUHEHUH  CEPBI,
AJIIEKTPOHHBIX YPABHEHUM MPOLECCOB OKHMCICHHSI-BOCCTAHOBIICHNUS,
YPAaBHEHUN JJIEKTPOIUTUYECKON IUCCOLMALNNA; MOJIECKYJISAPHBIX,
IIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI PEAaKIUI C y4aCTUEM
JJIEKTPOJIUTOB. Y CTAHOBJICHUE IPUYMHHO-CIEICTBEHHBIX CBA3EH
MEXIy XHMHYECKOW CBS3bIO, THUIIOM KPHUCTAJUIMYECKOW PEHIETKH
COEJIMHEHUH cepbl, UX (PU3MUECKUMH U XUMHUYECKUMHU CBOMCTBAMHU

37

10

CepHast KHCIOTa KaK JJIEKTPOJIUT U €€
COJIH.

JleMoHCTpal MK, O6pa3ibl
IIPUPOIHBIX COEIMHEHU CEPBI.
OO6pa3upl BaXHEHIINX A7 HApOIHOIO
X03s1iicTBa Cynb(}haToB.
JlabopaTtopHble ONBITHI. 30.
CpoiictBa  pa30aBiIeHHOMN CEpHOU
KHUCIIOTBHI.

XapakTepucTuka CEpHOM KHUCIOTBI: COCTaB, (U3HYECKHUE |
XUMHUYECKHE  CBOWCTBa  Kak  anekrpoiura.  CocraBieHue
MOJIEKYJIIDHBIX ~ ypPaBHEHUM  pEaklMii,  XapaKTepU3YIOIIHX
XUMUYECKUE CBOMCTBA CEPHOM KHUCIIOTBI, JIEKTPOHHBIX YPaBHEHUU
IIPOLIECCOB OKHCIIEHUSA-BOCCTAHOBIIEHUS; MOJIEKYJIIPHBIX, IOJIHBIX
U COKpAlICHHBIX HOHHBIX YPAaBHEHUN pEaKIUd C YydacTUEM
AJIEKTPOJIUTOB.

YcraHoBieHue MIPUYMHHO-CIIEACTBEHHBIX CBs3eHd MEXIY
XAMHYECKOW CBS3bI0, THUIIOM KPHUCTAJUIMYECKONW PEIMIETKH CEPHOU
KHCJIOTHI, €€ (PU3NYECKUMU U XUMHUYECKUMH CBOMCTBAMH.
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HaOmioneHne ©  OnMcaHWe XHMHYECKOIO OKCIEPUMEHTa 110
pacro3HaBaHMIO CyIb(PaT-HOHOB.

38

11

CepHass KHMCIOTa KaK OKHUCIIHTEINb.
[lonydyenue W IpPUMEHEHHE CEPHOU
KHCJIOTBI.

CocraBnenue MOJIEKYJISIPHBIX YpaBHEHHI peakuuid,
XapaKTEePU3YIONIUX XUMUYECKUE CBOMCTBA CEPHOM KHCIOTHI KakK
OKHUCJIMTENS, JJIEKTPOHHBIX YpPaBHEHUN MPOIECCOB OKHUCIICHUS-
BOCCTAHOBJICHMUSI.

XapakTepucTUKa MOJIy4eHUs U IPUMEHEHUS CEPHOI KUCIIOTHI.
BrimonHeHne pacdyeToB Mo XUMHYECKUM (HOpMYJiaM U YPaBHEHHSIM
peaxiui, MPOTEKAIOIINX C YIaCTUEM CEPHOM KUCIIOTHI.
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12

A30T 1 €ro CBOMCTBA.

XapakTepuCcTUKa a30Ta: CTpOeHUE, (U3NYECKHEe W XUMHUYECKHE
CBOICTBa, Ioiy4eHHEe M npumeHeHue. CocTaBicHHE Ha3BaHUM
COEIMHEHUH a30Ta 1o GopMyse U UX (HopMyIT O Ha3BAHUIO.
OObsicHEeHHE 3aBUCUMOCTH  CBOMCTB (WM  IpeJCcKa3blBaHHE
CBOMCTB) a3ora oT mnosiokeHus B Ilepuoguueckoir cucrteme
xumuueckux anemeHroB JI. M. Menneneesa. CocrasieHue
MOJIEKYJIIDHBIX ~ YPaBHEHUM  peakluMii,  XapaKTepU3YIOIIMX
XMMHUYECKHE CBOMCTBA a30Ta, JEKTPOHHBIX YPAaBHEHHMH IIPOLECCOB
OKHCJICHUA-BOCCTAHOBIICHHUSL. YcraHoBneHue IPUYUHHO-
CIIEICTBEHHBIX CBA3€M MEXKIYy CTPOEHHEM aTOMa, XMMHUYECKOHN
CBS3bI0, THUIIOM  KPHUCTAJUIMYECKOM  pEIIeTKH  a30Ta,  €ro
(GU3NYECKUMHU U XMMUYECKHMH CBOMCTBAMH.

BrinonHeHue pacueTroB Mo XUMHYECKUM (opMyJsiaM U YpaBHEHUSIM
peaxknuii, NPOTEKAIINX C YYaCTUEM a30Ta.

40

13

Ammuak u ero cBoiictBa. Conm
AMMOHHSI.

JlabopaTtopHble ONBITHI. 31.
WN3yuenue cBOWCTB ammuaka. 32.
Pacno3naBanue cosieii aMMOHUSA.

XapakTepucTuka amMMHaka: CcoCTaB, (PU3WYECKHE U XUMHUUYECKHE
CBOMCTBa, MoyiyueHHMe U mnpuMeHeHHe. CocTaBieHuEe Ha3BaHUN
coJieit aMMoHus 1o popmyrie U ux Gopmys 10 Ha3BaHUIO.

CocraBieHne  MOJEKYJSIpHBIX ~ YpaBHEHUH  peakiuif,  Xa-
PaKTEepU3yIOIIMX XUMHYECKHE CBOMCTBA aMMHuaka M  cojei
aMMOHHMSI, DJEKTPOHHBIX YpaBHEHHH TNPOLIECCOB OKHUCICHHS-
BOCCTAHOBJICHMSI; YPAaBHEHHMM AJIEKTPOJIMTUYECKON AMCCOLUAIINH;
MOJICKYJISIPHBIX, IOJHBIX M COKPALCHHbIX HOHHBIX YypaBHEHUH
peakiuuil ¢ ydacTHEM DBJIEKTPOJIUTOB. YCTAHOBJIEHHE NPUYMHHO-
CIIEZICTBEHHBIX CBSI3eM MEXJIYy XHMMHUYECKOH CBS3bIO, THUIIOM
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KPUCTAJIMYECKON pEIIeTKH aMMuaka W CoJied aMMOHHUA, UuX
(U3HYECKUMU U XUMUYECKUMU CBOMCTBAMHU.

Habnmionenne u omnmucaHWe XHUMHUYECKOTO JKCIEPUMEHTa 10
pacrno3HaBaHUI0 HOHOB AaMMOHMS. BbimogHeHue pacyeToB 110
XUMHUYECKUM (HOpMYyJiaM U ypaBHEHUSM PEaKIUil, MPOTEKAIOIIUX C
y4acTHEM aMMHUaKa
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14

OKcugel a3oTa

XapakTepucTuka OKCHJIOB a30Ta: CcOCTaB, (usmueckue u
XMMHUYECKHE CBOICTBA, IT0JIyU€HUE U IPUMEHEHHE.

CocraBiieHne Ha3BaHUN OKCHIOB a30Ta 1o ¢opMmyine u ux Gopmyn
10 Ha3BaHUIO.

CoctaBiieHHe  MOJIGKYJISIPHBIX ~ YpaBHEHHH  peakuuid,  xa-
pakTEepU3yOIIUX  XMMHUYECKHE  CBOMCTBA  OKCHIOB  a30Ta,
AIIEKTPOHHBIX YPaBHEHHI MPOIECCOB OKUCIEHUS- BOCCTAHOBJICHHUS,;
MOJIEKYJISIDHBIX, TOJHBIX M COKpAIlEHHbIX HOHHBIX YypaBHEHUI
peaKIuil ¢ y4acTueM 3JIEKTPOJIUTOB.

VYcraHoBlIeHWE  NPUYMHHO-CIIEJICTBEHHBIX  CBs3el MEXIY
XUMHUYECKON CBS3bI0, TUIIOM KPUCTAJUIMYECKOW PEHIETKH OKCUIOB
a30Ta, ero (U3NYECKUMHU U XUMUYECKUMHU CBOMCTBAMHU.
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A30THas KHCJIOTa KaK AJIEKTPOJIMT, €€
IpUMEHEHHE.

JleMoHCTpaL K. O06pa3ib!
BOKHENIIUX I HAPOJHOTO XO351CTBa
HUTpaToB. JlaGopaTopHble ONBITHI.
33. CgoiicTBa pa30aBICHHOW a30THOU
KHCJIOTHI.

XapakTepucTUKa a30THOW KHUCJIOTHI: COCTaB, (hU3HUECKHEe U
XAMHYECKHE  CBOMCTBA  KaK  DJJIEKTPOJIUTA,  MPUMEHEHHUE.
CocraBneHue  MOJIEKYJSIpHBIX ~ YpaBHEHMM  peakuuii,  Xxa-
PAKTEPU3YIOIIMX XUMHUYECKHME CBOWMCTBA a30THOW  KHCIIOTHI,
AJIEKTPOHHBIX YPAaBHEHUN IPOLIECCOB OKUCIEHUS-BOCCTAHOBIICHUS;
MOJIEKYJISIPHBIX, TOJHBIX W COKPAIEHHbIX HWOHHBIX YpaBHEHUU
peaKkuuii ¢ y4aCTUEM DJIEKTPOJIMTOB.

YcraHoBneHue MPUYMHHO-CJIEICTBEHHBIX CBsI3eM MEXY
XUMHUYECKON CBSI3bI0, THUIIOM KPHUCTAJUIMYECKOW PELIETKH a30THOM
KHCJIOTHI, €€ (PU3NIECKUMU U XUMUYECKUMH CBOMCTBAMHU.
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A30THasi KUCJIOTAa KaK OKHUCIHUTENb, €€
MIOJIyYECHHE.

JdemMoHcTpanuu. B3aumoneiicteue
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTBI
C MEZIBIO.

CocraBiieHHE  MOJIEKYJISIPDHBIX ~ YpPaBHEHMM  peakuuid,  xa-
PaKTEpU3YIOIIMX XUMHYECKHE CBOMCTBA a30THOW KHCJIOTHI Kak
OKHUCJIMTENS, DJIEKTPOHHBIX YPAaBHEHUN MPOIECCOB OKHCIEHUS-
BOCCTAHOBJICHHUSI.

XapakTepUCTUKA TIOJyYEHHUs a30THOM KHCIOTHl. BblnosHeHue
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JlabopaTopHble ONBITHI. 34.
B3anmopeinictBue KOHLEHTPUPOBAHHOMN
A30THOW KHCJIOTHI C MEJBIO.

pacueToB MO XUMHUYECKUM (GopMyliaM U YpaBHEHHUSIM peaKlUi,
IIPOTEKAIOIIUX C YYACTHEM a30THOM KUCIIOTHI.

44 17 Docdhop. Coenunenuss  docdopa. Xapakrepuctuka gochopa: crpoenne, GU3NIECKHEC U XUMUYECKUE
[NonsiTre 0 GocHOpHBIX yIOOPEHHSX. CBOHCTBa, monydeHue M npuMmeHeHue. CocTaBieHHE Ha3BaHUI
JleMoOHCTpaI K. OO6pa3ibl coenuHeHui docdopa no dopmyne u ux HOpMyN MO HA3BAHHUIO.
NPUPONHBIX  COeTUHEHWH  docdopa. OObsicHeHHE  3aBHCUMOCTH  CBOMCTB (MJM  NpPEACKa3bIBAHHE
OOpa3upl BaXHEHIIMX A HApPOJHOTO cBOIiCTB) ¢docopa or monoxkenus B llepuogmueckoll cucreme
X03sHcTBa hocharTos. xumuuecknx snemeHToB JI. U. MenneneeBa. CocraBiieHue
JlaGopaTopHbIie ONBITHI. 35. MOJIEKYJISIDHBIX ~ yYpaBHEHMH  peakuuid,  XapaKTepHU3YIOLIUX
[openne ¢ochopa Ha BO3gyXe U B XMMHYECKHE CBOHCTBA (ochopa U ero COeANHEHUH, IITEKTPOHHBIX
KHCIIOPO/IE. 36. PacnioznaBanme YpaBHEHHH MPOIECCOB OKHMCIICHHUSI-BOCCTAHOBIICHHS, YpaBHEHUIA
docdaros. ANIEKTPOIUTUYECKON JTUCCOLUALINY; MOJICKYJSPHBIX, MOJHBIX U
COKpAallCHHBIX HMOHHBIX YPaBHEHMM pPEakUMd C  ydacTUEM
AIIEKTPOIIUTOB.
YcTaHoOBIEHHE ~— TPUYMHHO-CIEICTBEHHBIX  CBSI3€H  MEXITY
CTPOCHHEM aToOMa, XUMHUECKOW CBSA3bI0, TUIIOM KPUCTAJUTMYECKON
pemietku ¢dochopa U €ro COeaUHEHUM, ero GU3HUYECKUMU |
XMMUYECKUMU  cBoWcTBamMH.  HalmioneHue W omucaHue
XUMHUYECKOT0 SKCIIEPUMEHTA M0 pacno3HaBanuio ¢hochar-nuoHOB.
45 18 VYrnepon XapakTepuCTUKa YIiepojia: CTpOoeHHe, alJIoTponus, GU3ndecKue 1

JeMoncTpauuu. Ilornomenne yriem
pPacTBOPEHHBIX BEIIECTB MJIM Ta30B.
BoccranoBnenne Meau u3 ee OKCUAa
yrieM. JlaGopaTtopHble onbIThI. 37.
I'openue yris B kuciopoae

XUMUYECKHE CBOMCTBA, MOJyUYE€HUE U TPUMEHEHHE.

CocraBrieHne Ha3BaHUM COEAMHEHUN yriiepoaa mo Gopmyie U ux
dbopmyn no HazBaHuio. OOBICHEHHE 3aBUCHMOCTH CBOMCTB (MU
MpelCcKa3blBaHUE  CBOWCTB)  yriepoga OT  TOJOXKEHUS B
[Tepuoanueckoit cucreme xumudeckux snemeHtoB [ H.
MenpaeneeBa. CocTaBieHUE MOJIEKYJSPHBIX YPaBHEHUU peaklIUid,
XapaKTEPU3YIOINX XUMUYECKHNE CBOMCTBA YIJIEPO/Ia, JIEKTPOHHBIX
YpaBHEHUI MPOLIECCOB OKUCICHUSI-BOCCTAHOBIICHHUS.
YcranoBnenue MPUIMHHO-CIICJICTBEHHBIX CBsI3eH MEXITY
CTPOCHHEM aTOMa, XMMHUYECKON CBSI3bI0, TUIIOM KPUCTAJIMYECKOUN
pemIeTKH  yriiepoaa, ero  (Qu3uYeckuMHM W XUMHYECKHUMH
CBOWMCTBaMH
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Okcunipl yraepoaa

XapakTepucTuKa OKCHUIOB YIiepoja: cocTaB, (Gu3MYecKue u
XUMHUYECKHE CBOWCTBA, MONY4YeHHE M IpuMeHeHue. CocTaBieHHE
MOJIEKYJIIDHBIX ~ ypaBHEHUM  peaklUMil,  XapaKTepHU3YHOLIUX
XUMHUYECKHE  CBOMCTBA  OKCHUIOB  YIVIEPOJA,  AJIEKTPOHHBIX
YpaBHEHUU IIPOLIECCOB OKHCJICHUS-BOCCTAHOBJICHUS;
MOJICKYJIIPHBIX, TOJHBIX M COKpPAIIEHHBIX HOHHBIX YpaBHEHUU
peakLMil C y4aCTHEM JIEKTPOIUTOB.

VYcranosieHue IIPUYMHHO-CJIEACTBEHHBIX CBsI3ei MEXIY
XUMHUYECKON CBS3bIO, TUIIOM KPUCTAUNIMYECKOW PELIETKH OKCHUJIOB
yriepojia, ux GU3NUeCKMMU U XUMHUYECKUMHU CBOMCTBAMHU
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VYronpHas  KMcIOTa M €€ COJHM.
KectkocTh BOABI M CIIOCOOBI €€ YCT-
paHeHusl.

JleMoHCTpaL K. O6pa3ibl
OPUPOJHBIX  COEOUHEHUH  yriiepoja.
OOpa3upl BaXHEUIINUX A7 HapOIAHOIO
X03s1HicTBa KapOOHATOB.
JlabopaTtopHbie ONBbITHI. 38.
[lony4eHue yroapbHOM  KHUCIOTBI W
uzydeHue ee cpoiictB. 39. Ilepexon
KapOOHAaTOB B ruapokapOoHatsl. 40.
Pasnoxenue runpokapOoHara HaTpus

OnpeneneHuss  MOHATHUA ~ «BpPEMEHHAas  JKECTKOCTb  BOJbD»,
«IIOCTOSIHHAS JKECTKOCTh BOJIBI», «00111asi )KECTKOCTH BOJABI».
XapakTepucTUKa YroJbHOM KHUCIOTBI M €€ COJIEH: COCTaB,
¢u3nyecKrue 1 XUMHUYECKHE CBOMCTBA, MOTYYEHHE U IPUMEHEHHUE.
CocraBiieHre Ha3BaHUI COJIeH YrOJbHOW KUCIOTHI MO GopMylie H
ux ¢opmyn mno Ha3BaHuto. CoOCTaBlI€HHE MOJEKYJISAPHBIX
YPABHEHUN pEeaKIUi, XapaKTEPU3YIOIIMX XMMHYECKHE CBONCTBA
YTOJIBHON KHUCJIOTBI M €€ COJIEW, YpPaBHEHUH JJIEKTPOIUTHYECKON
JUCCOLMALNN; MOJEKYJISPHBIX, ITOJTHBIX U COKPALLIEHHBIX WOHHBIX
YpaBHEHUW peakuui ¢ ydacTueM SJIeKTpoiauToB. OmnucaHue
Croco0OB  YCTpaHEHHUs JKECTKOCTM BOJBl U  BBINOJIHEHHE
COOTBETCTBYIOIIETO XMMUYECKOTO IKCIIEPUMEHTA.

HaGnroneHue ¥ oOmMcaHWe XHMMHUYECKOTO OHKCIEPUMEHTa IO
pacrno3HaBaHHIO KapOOHAT-MOHOB. BpINOTHEHHE pacyeToB IO
XUMUYECKUM (opMysaM U ypaBHEHUSM peakiuil, MPOTEKaIOIMIHX C
y4acCTHEM COCIMHEHU yriiepo/a
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Kpemuuit

XapakTepucTuka KPeMHHUS: CTPOCHUS, (PU3HMUECKUX U XUMHUYECKUX
CBOWCTB, TMOJAy4YeHUss W TmpuMeHeHus. CocTaBieHue Ha3BaHUU
coeMHEeHUN KpeMHHUs 1o Gopmyse u ux GopMys MO HA3BAHUIO.

OObsicHEeHHE 3aBUCHUMOCTH CBOMCTB (WJIM  MpeacKa3bIBaHHUE
CBOICTB) KpeMmHHsI OT mojoxkeHuss B Ilepuoamueckoit cucrteme
xumudecknx dnaeMmeHToB  JI. WM. MengeneeBa. CocTaBieHHe
MOJIEKYJIIPHBIX ypaBHEHUH peakiuii, XapaKTEePU3YIOLTUX
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XMMHUYECKHE CBOMCTBA KPEMHHS, DJJEKTPOHHBIX YpaBHEHUU
MPOLECCOB OKUCIIEHUSI-BOCCTAHOBIICHHUS.

YcraHoBneHue MPUYHMHHO-CJIEICTBEHHBIX CBs3eH MEXY
CTPOEHUEM aTOMa, XMMUYECKOW CBSI3bI0, TUIIOM KPUCTAJJINYECKOU
peIIeTKH  KpeMHHs, ero (u3WYeCKUMHM H  XUMHUYECKHUMHU
CBOMCTBaMH.

49 22 CoenuHeHust KpeMHUS XapaKkTepucTUKa COCIMHEHUH KPEMHHUS: COCTaB, (puU3MUecKHe H
JleMOHCTpalUH. O6pa3ist XMMUYECKHE CBOWCTBA, MTOJyYCHHE U IIPUMEHEHHUE.
OPUPOJHBIX  COCIUHEHUH  KPEeMHUS. CocraBieHne Ha3BaHMW COEAMHEHUIN KpeMHHs 1o (Gopmynie U HX
JlaGopaTopHbIie ONBITHI. 41. ¢opmyn mno HazBaHuto. CocTaBiieHHE MOJEKYJSPHBIX YpaBHEHMM
[TonyyeHne KpeMHEBOH KHUCIOTBI U peakuuii, XapakTepU3yIOIIUX XUMHUYECKHE CBOWCTBA COEIMHEHMN
U3y4eHHE €€ CBOMCTB. KPEeMHHS, DJICKTPOHHBIX ypPaBHEHWH TPOILIECCOB  OKHCIICHUS-
BOCCTAHOBJICHUS; YPaBHEHUH 3JIEKTPOJIUTUYECKON JHCCOLUALNH;
MOJICKYJISIPHBIX, IOJHBIX W COKPAIEHHBIX HOHHBIX YpaBHEHHU
peaKuMii ¢ y4acTHEM JIEKTPOJIUTOB.
YcTaHoOBIEHHE ~— TPUYMHHO-CIEICTBEHHBIX  CBSI3€H  MEXITY
XMMUYECKOH  CBSI3bIO, TUIIOM  KPUCTAUIMYECKOH  peleTKu
COCIMHEHUN KpPEeMHHUs, €ro (U3NYECKUMH W XHUMHYECKHUMH
CBOMCTBAaMH.
HaOnromenne ¥ OmMMCaHWe XHMHYECKOTO OJKCIEPUMEHTa 10
pacro3HaBaHMIO CHJIMKAT-MOHOB. BbINONIHEHHWE pacdyeToB IO
XUMHYECKHM (hOpMyJiaM W ypaBHEHHSM PEaKINH, MPOTEKAIOMINX C
y4acTHEM COEAMHEHUHN KpEeMHHUSL.
50 23 CunmkatHasi IPOMBIIIIICHHOCTD XapaKkTepuCTUKa CHITMKATHOM MPOMBIIIUIEHHOCTH.
HNemoncTpanuu. OOpasupl CcTekia,
KEepPaMUKH, [IEMEHTA.
51 24 O606menne no Teme «Hemeramib» Bbruucnenus mo XxuMudeckuM GopMmysiaM M yYpaBHEHUSIM peaKIHid,

MPOTEKAIOIIUX C YYaCTHEM HEMETANIOB U UX COEITUHEHUH.
[IpencraBinenue uHpopmanuu mno Tteme «Hemeramns» B BHIE
TabJIML, CXEM, OIOPHOTO KOHCIIEKTa, B TOM YHCJE C MPUMEHEHUEM
cpencts UKT.

OrcrauBaHne CBOEH TOYKH 3pEHHUs, €€ apryMeHTauus |
NOJTBEpXKIeHHE (DaKTaMHU.
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Cocrasiienue pedepata no onpeaeneHHon hopme.
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KonrponsHas  pabora mo  Teme
«Hemertamiey

1

TEMA 4. MIPAKTUKYM 2. «CBOMCTBA COEJJMHEHHU HEMETAJLIOB» (3)

53

Pemrenne OKCIICPUMCHTAJIBHBIX 3aJa4
10 TEMC «Ho;[rpynna raJorcHoOB»

1

DKCIEePUMEHTAIBPHOE HCCIICIOBAHUE CBOWCTB HEMETAUIOB W HX
COCIIPIHGHPIﬁ, pPCIICHUC DJSKCICPUMCHTAJIBHBIX 3a7a4 IO TEMC
«[Toarpynma rajoreHoB.

PabGora ¢ maGopartopHbIM OOOPYJOBaHHEM K HarpeBaTelbHBIMU
puOOpaMu B COOTBETCTBUU C IIPaBUJIAMH TEXHUKH OC30MaCHOCTH.
HaGnionenue 3a CBOWMCTBAMH TIajIOTCHOB, HX COCIMHCHMI U
SBJICHUAMH, TPOUCXOIAIUMUA ¢ HUMHU. OnHcaHuE XUMHYECKOTO
OKCIIEPUMEHTa C TIOMOIIBIO €CTECTBEHHOrO0 (PYCCKOro WJIU
POJIHOT0) SI3bIKA M SI3bIKA XUMUHU.

dopMyIMpoBaHUE BBIBOJOB [0 pe3yjbTaTaM IPOBEICHHOTO
AKCIICPUMEHTA.

Opranu3aiys yaeOHOTO B3aMMOJICHCTBYSI B TPYIITIE

54

Pemienne »KcrepuMEHTANBHBIX 335124y
no teme «l[loarpynna xkuciopoaa»

OKCHEepUMEHTAIIbHOE HCCIIEZIOBAHUE CBOMCTB HEMETAJIOB M HUX
COCIMHEHUH, pelIeHNe OSKCIEePUMEHTAIBHBIX 3a/Jad 10 TeMe
«[Tonrpymnmna xuciopoia».

PaGora ¢ nmabGopaTropHbIM 00OpYyJOBaHMEM M HarpeBaTebHBIMU
npubopaMy B COOTBETCTBHUH C MPABUIIAMHU TEXHUKH 0€30M1aCHOCTH.
Habmtoienue 3a cBoiicTBaMU KHUCIIOPOJAA, CEPbl, UX COCTUHEHUH U
SBJICHUSMH, TMPOUCXOAAUIMMU C HUMH. OINUCaHHE XUMHUYECKOTO
HKCIIEPUMEHTa C TIOMOUIbI0 €CTECTBEHHOro (PyCCKOro WM
POJIHOTO) A3bIKA U SI3bIKA XUMUHU.

®opMyIMpoOBaHUE BBIBOJOB 10 pe3yjibTaTaM IPOBEIEHHOTO
HKCHIEPUMEHTA.

Opranu3zaius yueOHOTro B3aMMOJEHCTBYS B Ipynme
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[Tonyuenue, cobupanue u
pacrio3HaBaHHE T'a30B

PabGora ¢ mabGopaTropHbIM O00OpYJOBAaHWEM K HarpeBaTCIbHBIMU
npubopaMu B COOTBETCTBUH C MPaBUIAMU TEXHUKH 0€30MacHOCTH.
HaOmronenne 3a cBOWCTBAMHM HEMETAUIOB M HMX COEOUHEHHU U
SIBIICHUSIMU, TPOUCXOMANMMHU ¢ HUMH. OmnucaHWe XHUMHYECKOTO
OKCIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIU
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POJHOTO) s3BIKA U s3bIKa XUMHUH. DOpMyIHpOBaHHE BBIBOJOB II0
pe3ylbTaTaM MPOBEACHHOTO YKCIIEPUMEHTA.
Opranuzanys yaeOHOTO B3aUMOJICHCTBUS B TPYIIIIC.
TEMA 5. OBOBIIIEHUE 3HAHUM IO XUMHWH 3A KYPC OCHOBHOMH IIKOJIBL. TIOJIOTOBKA K TOCYJIAPCTBEHHOM
HUTOI'OBOM ATTECTAIIMU (THA) (13)
56, 1,2 [lepuonuueckuii 3akoH u Ilepmo- | 2 [TpencraBnenne nnpopmanuu no teme «llepruoguueckuii 3aKoH U
57 nndeckas cucrema [l YI. MenaeneeBa B Ilepuonnueckas cucrema JI. M. MengeneeBa B CBeTe€ TEOpUU
CBETE TEOPHH CTPOCHUS aTOMaA. CTPOCHHSI aTOMa» B BHUJE TAONHII, CXEM, OMOPHOTO KOHCIIEKTA, B
TOM ymciie ¢ npumeHenueM cpeacts UKT.
BrImmomHeHNE TECTOBEIX 3aJaHui IO TEME.
58, 34 Buabl XUMHUYECKHX CBA3€d M THIIBI | 2 [IpencraBnenue nudopmanuu no Teme «BUIbI XUMUYECKUX CBSI3CH
59 KPUCTALTIICCKIX pEIIETOK. U THUMBl KPUCTAUIMYECKHX PEHIECTOK. B3auMOCBSI3b CTpPOSHUS U
B3auMoCBsI3b  CTPOGHHMSI M  CBOWCTB CBOMCTB BEIIECTB» B BHUJIC TAOJIMII, CXEM, OIIOPHOTO KOHCIICKTA, B
BEILIECTB. TOM unciie ¢ npumeHenneM cpeacts UKT.
BrInonHeHne TECTOBBIX 3aaHMI 10 TEME.
60, 5,6 Knaccudukanuss XuMUYECKUX peakiui | 2 [IpenacraBnenne wuHbopmamuu 1o Teme «Kmaccudukamms
61 Mo pa3uyHbIM Tpu3Hakam. CKoOpocTh XUMHUYECKUX pEaKmuid 10 pa3IudHbiM npu3HakaMm. CKOpoCTh
XUMHUYECKHUX PEAKIIHHA . XUMHUYECKHUX PEAKITHi» B BUJE TaOJIHII, CXeM, OTIOPHOTO KOHCIIEKTA,
B TOM ymcIie ¢ mpuMeHeHuem cpeacts UKT.
BrImmomHeHNE TECTOBEBIX 3aJaHU 110 TEME
62, |78 Knaccugpukamuss u cBoiictBa Heop- | 2 [IpencraBnenne wunHpopmammu mo Teme «Kiaccupukamus u
63 TaHUYECKHX BEIIECTB. CBOICTBA HEOPraHMYECKUX BEIIECTB» B BHUAEC TaOIHIl, CXEM,
OIIOPHOTO KOHCIIEKTa, B TOM 4yHcie ¢ npuMeHeHneM cpeacts UKT.
BrInonHeHHE TECTOBBIX 3aJIaHUI 10 TEME
64, 9,10 I'eneTnueckue pAIBI MeTasa, | 2 [IpencraBnenne wunpopmanuu 1Mo TeMe «[eHeTHYEeCKue psbl
65 HEMeTallla U IEPEXOTHOTO MeTaJlia. MeTalljla, HeMeTajula U TEepPEeXOJHOro MeTaiia» B BUAE TabmuIl,
CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHCJIE C MPUMEHEHUEM CPEJICTB
HUKT. BrltoiiHeHHE TECTOBBIX 3aJJaHHi 110 TEME
66- | 11-13 | TpeHHUHT-TeCTHPOBAHUE 3a Kype | 3 BrimonnHeHME TeCTa 3a Kypc OCHOBHOM IITKOJIBI
68 OCHOBHOM mKoJbl (10 Bapuantam ' MA
MIPOILIBIX JIET U IEMOBEPCHUH ).
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YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
ITepedyenb y4eOHO - MEeTOANMYECKHUX CPEACTB 00y4eHHUsI.

CHucoK J0NO0JHUTENbHO JIUTEPATyPhI 110 NIpeAMeTy B 8 Kiiacce:

1.Amuk6eposa JLIO. IToneznas xumust: 3anaun u uctopun / JL.IO. Amubepkosa, H.C. Pykk. — 3-¢
u3 ., crepeorurt. — M.: Jlpoda, 2008. — 187 c.

2. AprémoB A. B. IllkonpHbie onmummnuanel. Xumus. 8-11 kmaccel/ A. B. Aprtémos, C. C.
Hepsdbuna.- M.: Alipuc-tipecc, 2007.- 240c.

3. Apremenko A.M. YauBUTENbHBIA MUP OpraHudeckol Xumuu. — 4-e usn., crepeorun. — M.:
Hpoda, 2008. — 255 c.

4. Xumus: OOJIBIION CITPAaBOYHUK TSI IIKOJIBHUKOB | mocTynatommx B By3bl/ JI. JI. AHnpeeBa, X46
O. C. Tabpuensn, H. H. I'apa u np.- 3-e usn., mepepad. — M.: [Ipoda, 2008. — 749c.

5. Wtpemmep I'. U. llIkonpHBIHA clioBaph XUMUYECKUX MOHATUH 1 TepmuHoB/ ['. 1. lTpemmiep —
M.: ipoda, 2007. — 416 c.

CnHcoK 10NOJTHUTEIbHOM JUTEePaTyphl 0 peaMeTy B 9 KJacce:

1. F'opxoBenko M.IO.Xumus 9 knacc. [loypounsie pazpabotku k yueOHukam O.C. 'abpuensina
(Mocksa, [poda);J.C.I'yzes u ap (Mocksa, Apoda)l.E.Pymsutuca, O.I.denpamana (M.:
[Ipoceemenue).-M.:«BAKO» 2004. — 368 ¢. — (B momol1is HIKOIBHOMY YUHUTEIIO).

2. JIzyanosa JI.JI. OxuciurensHo - BocraHoButenbHbIe peakmun//[.J1./[3ynnosa, JI.b.becraesa.-
M.: Ipoda, 2005. — 312 c.(Tembl MKOIBLHOTO Kypca)

3. ITaBmora H. C. KoHTpoJIbHBIE U CaMOCTOSTEIbHBIC pa0OTHI IO XUMHH: 8 KII.: K yueOHuky O. C.
['abpuensna «Xumus. 8 kaace»/ H. C. [1aBnoBa.- M.: m3a. «9k3amen», 2009.- 221 c.

4. Ps6oB M. A. COopHUK 3a/1a4 U ynpakHeHu# no xumuu: 8-9 kmaccsl/ M. A. Ps6oB.- M.: u3z.
«Dx3ameny, 2010.- 478 c.

S5.1IIamoBa M. O. Yummcs pemiatb pacyeTHbIC 3a7a4yd 10 XUMHHU: TEXHOJOTHU U aJTOPUTMBI
pemieHus. -2-¢ u3., nom.- M.:«lllkomna-IIpeccy, 2001. -96 c.

6. Xumus: 60JbIION CIIPaBOYHUK IS MIKOJIBHUKOB M nocTynaromux B By3sl/ JI. JI. AnapeeBa, X46
O. C. T'abpuensn, H. H. I'apa u 1p.- 3-e usn., mepepad. — M.:  JIpoda, 2008. — 749c.

7 . Jlunun P. A. CnpaBounuk no o6miel u Heopranudeckoi xumuu. — M.: [IpocBemienue: Yueo.
mut., 1997. — 256 c.
8. ltpemmuep I'. U. llIkonpHbIH cioBaph XUMUYeCKUX NMOHATUN U TepmuHoB/ I'. U. IllTpemmiep —
M.: Opoda, 2007. — 416 c.

TexHn4yeckue cpeacrBa o0y4eHms.

1.MynbTUMEIUINHBII KOMIIBIOTEP
2.I1punTep na3epHsIit
3.MynpTuMeaHna MPOEKTOP
4.9KpaH HaBeCHOMU

Ilepeyenb TadaUIl 10 XUMUM

1. Crpoenue atoma

2. DneKTpoHHasi opoUTaIh

3. Mozenu aToMOB HEKOTOPBIX AJIEMEHTOB

4. Kpucramnsr

5. XuMHUYECKas CBA3b

6. BanentHoCcTh

7. CreneHnp oKUCIIEHUS

8. bunapusie coenunenus

9. Homenkiarypa coneit

10. CruproBka. OOparnieHue ¢ TBEPIBIMU BEIIECTBAMHU

11.  Ta3oBas ropenka Tekso. OOpaieHue ¢ >KUIKUMH BELIeCTBAMHU
12.  JlaGopatopHnblii mtatuB. OUabTpOoBaHUE

13.  Tlomydenue u cobupanue ra3os. [leperonka

14.  TlpaBuia nmo TexHUKE 0€30MMaCHOCTH

15. [Tepuonnueckas cucrema xumuueckux 3ueMeHToB 1. . Menneneesa
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

OTHOCHTENBbHBIE MOJIEKYJIIPHBIE MACChl HEOPIAHUUYECKUX BEILIECTB

PacTBOpUMOCTB KHCIIOT, OCHOBaHUM, COJIEH B BOJE

KonnuecTBeHHbIE BEIMUNHBI B XUMUHU

Nonnas cBs3b. IIponszBoacTeo ammuaka

KoBanentHast cBsi3b. COOTHOILLIEHUE MEKIY Pa3IMUHBIMU TUIIAMU XUMHUYECKOH CBSI3U
OKHCIUTENBHO — BOCCTAHOBUTEIIBHBIE PEAKLIUU

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB COEIMHEHUI II1aBHBIX MOATPYIIIT

ANTOpHATM ONpeAeIeHUs TUIIA XMMUYECKOH CBSI3U B BELIECTBE

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB COEIMHEHUI II1aBHBIX MOATPYIIIT

Crnioco0 BeIpa)keHUs COCTaBa PacTBOpa

KauecTBeHHBIE peakiMy Ha KATUOHBI M aHUOHBL. Pacrio3HaBaHHe OPraHUYECKUX BEILECTB
Tunel XUMHUYECKUX PEaKLU

Knaccuukanus XuMHU4ecKuX peaKiui

XapaKkTepruCTUKAa XMMUYECKOI0 JIEMEHTA 10 €ro MOJIOKEHUIO B IIepuoandeckon cucreme /1.

H. Menneneena

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

CocraBiieHne XUMUUYECKUX YPaBHEHHI

CreneHb OKUCIICHUS

AJNTOPUTM pEIICHHs 3a7]a4 Ha PAaCTBOPCHHE BEIIECTB

Uro noka3eiBaeT XUMHIeckas popmyna

I'enetnyeckas CBSI3b MEXAY KJacCaMHU HEOPTaHHMUECKUX BEIIECTB
AmMmpoTepHbIe coelMHEHUs

XHWMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB
KucnoTsr

Comn

OcHoBaHus

Oxcunpl

Cocranenre Ha3BaHUN HEOPTAaHUYECKUX BEIECTB

CocraBnenue ¢GopMyll OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHHIMA
CBsi3p MEXIy KJlacCaMH HEOPTaHMYECKHX BEIIECTB. B3auMOCBs3b MEXIy HEKOTOPHIMHU

q)HSH‘leCKI/IMI/I BCINYHNHaAMH

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

1.
2012r.
2.
Meana
3.

Knaccudukanms Bemniect
Kopposus metannos
Huccounanys COEIMHEHUH ¢ KOBAJIEHTHOM MOJSPHOM CBS3bIO
IIpon3BOACTBO CEPHOM KUCIIOTBI
[IpousBoacTBo ammuaka
IIponsBoacTBO aMMHaKa
B3psiBoonacHble mpeaMeThl
Harpesanue
[Tpuémpl oOparieHus ¢ 1a60paTOPHBIM IITATHBOM
[Tony4yenue u cobupanue razoB
OO6parmenue ¢ TBEPABIMH BEIICCTBAMU
OopareHne ¢ )KUAKIMH BEIIeCTBAMH
B3pemmBanue
IIpurorosnenue pacTBOpoB
PunbTpOBaHKE
[Teperonka
HNHTepakTUBHBIC y4eOHbIE TOCOOHUS
WutepaktuBHOe yueOHoe mocobue «Metaiisy; OO0 «M3narenbeTBo «Jk3amMeH-Mennay,

WutepaktuBHoe yueOHOe mocobme «Hemeramnsyy; OOO «M3natenbcTBo «IJK3aMEH-

», 2012r.

WutepaktuBHOe yuebHoe nocodue «PactBops»y; OO0 «M3natenscTBO «OK3amMeH-Mennay,
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2012r.
4, HNutepaktuBHOE yueOHOE Tocobue «Ctpoenue BemectBay OO0 «M3naTenbcTBO «IK3aMEH-
Menuay, 2012r.
5. HNHuTtepaktuBHOE yueOHOE ocooue «Xumus 8-9»; OO0 «M3naTenbcTBO «IK3aMeH-Meauay,
2012r.
6. DJIEKTPOHHOE MPUIIOKEHUE K yueOHHKaM «XuMus-8», « Xumus-9» www.drofa.ru
Muxkposiagoparopun-18 KOMILIEKTOB.
JlaGopaTropHoe o0opynoBaHme:
Mogenu aToMOB ISl COCTaBJIEHUSI MOJIEKYJT
Moaenu KpUCTaUIMYECKON PEIIETKI
Ha6op TpacdaperoB Mmoneseii aToMOB
Yuaebublit Habop «MeTaIb
VYueOHbIl HA00p «AFOMUHHI
VY4eOusiit Habop «L{uHK, 0JI0BO, CBUHEIl U HX CILIaBBI»
Y4eOHsbIii Habop «Meab u €€ CIUIaBb)
Komnexkuus « [Tmactmaccobi»
[ITxana TBEpHOCTH
. [lopenoynbie KaMHU
. Becol yuebubie naboparopusie BYJI-50OM
. Becwl maboparopusie snexTpuueckue BJID 3 .
. Becsl 1 pa3zHoBechl yueOHble BI'Y- 12 miTyk.
. OnextpoHHbIid TepmomeTp TOH-5 4 mryku
. IIpubGop KOMOMHUPOBAHHBIN (acTIUpaToOp U MPUOOP AJIs OMPEENICHUsI COCTaBa BO3IyXa)
. IIpuGop Ans cpaBHEHHSI COIEP KAHUS YTIEKUCIIOTO ra3a B BO3AyXe
. IIpuGoOp AJIs OMBITOB IO XUMHUU C IIECKTPHISCKUM TOKOM
. Ilpubop Ans uccieqoBaHMi 3aKOHA COXPAHEHHSI MACChI BEIIIECTBA
. JMCTIILIATOD
. HaGop npuHaanexHocTel 1 1abopaTOpHBIX U MPAKTUYECKUX pabOT 10 XUMUU
. lllTaTtuB 17151 AEMOHCTPATUBHBIX TIPOOUPOK
. IIpubop ans anekTponusa coneit
. lllTatuBsl 1aOOpaTOPHBIE
. CrexnstHHAs Iocya
. IIpoGupku
. IIpuGopsI 1151 TOTy4EeHUS Ta30B
. 3QKUMBI TSI IITaTHBOB
. HarpeBatenu A npoOGupok
. ITIpuGop At AEMOHCTpPALIUU ANEKTPOIPOBOIHOCTH BEIIECTB
. AcOecToBbIE CETOUKU
31. Kepamuueckas mocynaa

BoOoo~Noa~LONE

WNNRNNNNNNNNRPRRPRRR R R PR R
OCOO~NNOURWNRPOOOMNOUAWNEREO

PeakTuBbI
Kucnotsr: cepHas, consiHasi, a30THas1, opTodochopHasi, yKCyCHasl.
Iuapoxcunpr: ammuak 10%, 6apus, Kaus, KaJIbIHs, HATPHUS.
Oxkcunsl: amroMuHus, 6apus, sxenesa (111), kanpuus, maraus, nuaka, meau (I1) (moporok),
maprania (1V).
MerTasnibl: antoOMUHUI, MarHuii, ’ene30 BOCCTAHOBI., HUHK (TpaHyJibl), Me/b (OTUJIIKH), IIEJTOYHbIE
U IEJIOYHO3EMETIbHbIE METaILIbI.
Hewmerannsl: cepa (mopoiok), pochop KpacHslif, o1 kp., OpoM, yroib axT.
Tunosble HAOOPBI: ralOreHu Ibl, CyIbdaThl, CyIbPUTHI, Cylb(ubl, KapOoHaTHI, hochaTsl,
CUJIMKATBhl, HUTPATHI.
Kamus poganun, mapranmna (I1) cynsdar, aMMoHUS AUXpOMAT, KaJlis JUXPOMAT, KaJIHs XpOMarT.
MuHepanpHbie yaoOpeHus: ammodoc, kapOamu, HaTpHeBas CEIUTpPa, KaJbIMEBas CEIUTPa,
KaJIMHAs CeNUTpa, Cyib(har aMMOHUs, cyniepdocdaT TBOMHON TpaHYITHPOBAHHBIM.
CoupT 3TUIIOBBIM.
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