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8 knacc (2 9aca B Hefento, Beero 68 waco) YMK O.C.I'abpuensin o1rocC
IMMOACHUTEJIBHAS 3ATIUCKA

PaGogas mporpaMma y4eGHOTO Kypca [0 XMMEH i 8 Kiacca paspaboTaHa Ha OCHOBE ®I'OC BTOPOro MOKOJIEHHS, IIPAMEPHOH MPOrpaMMBl
OCHOBHOTO 06mero obpasoBarns mo XuMAH (6a3oBbli ypoBeHB) H aBTopckoit mporpavmsl O.C. I'abpuensina (Cabpuensa O.C. mporpamma Kypca
xaMEE s 8-11 KmaccoB 06meobpasoBartebHbIX yapexaernit M: Jlpoda,2010r).

Iporpamma paccarTana Ha 68 wacoB (2 Jaca B Hememo). JlanRas mporpamMa KOHKPETHU3HPYET COAEpXaHWe CTaH/IapTa, na€T pacnpelc/iCHne
yaeGHBIX JacoB IO pasienaM Kypca, HOCIEeNOBATENHHOCTh M3YUEHHS TEM H Pa3sfieNoB ¢ YUETOM MEXNPEAMETHBIX H NMPEIMETHBIX CBSA3€H, JIOTHKH
yue6HOro Imporecca, BO3PaCTHEIX 0COOEHHOCTEH yIamMXCsl.

XHMHS, KaK OHa A3 OCHOBOIIOJIAralONIAX 06JIacTelt €CTECTBO3HAHMS, SIBISCTCS HEOTHEMIIEMOR JacThio 00pa30BaHMs MIKOILHUKOB. Kax pria
YeNOBEK KHBET B MHpE BEIIECTB, IOITOMY OH JOJDKEH HMETh OCHOBBI (yHIaMEHTATHHBIX 3HAHUH 0 XUMHUH (XHMHYECKas CHMBOJIMKA, XHMAICCKHS
HOBSTES, (aKTH, OCHOBHBIE 3aKOHEI H TEOPHH), IIO3BOJISIONAC BHIPabOTAaTh MPE/CTABIEHMA O COCTABE BEMIECTB, MX CTPOCHHH, MPEBPAMCHISX,
IIPAKTAYECKOM HCIONB30BAHAH, @ TAKXKe 00 OMAacHOCTH, KOTOPYIO OHH MOTYT MpPeACTaBIiTh. M3ydas XHMMIO, y9alAecs y3HAIOT O MaTepHAbHOM
eIMHCTBE BCEX BEIIECTB OKPYXKAOMEro MHpa, 00YCIORICHHOCTH CBOMCTB BEMIECTB MX COCTABOM H CTPOCHHEM, II03HABAEMOCTH ¥ IPEACKa3yeMOCTH
XPMA9ECKHX SBICHHH. M3ydeHre CBOMCTB BEIMECTB H X IPEBPAMIEHHH CIOCOOCTBYET Pa3BATHIO JIOTHYECKOrO MBIIIUIEHHS, a MPAKTHICCKasd pabora ¢
BEIIECTBAMH (Ta00paTOpPHEBIE OIBITH) — TPYHOJNIOOHMIO, aKKyPaTHOCTH B coOpanHOCTH. Ha mprmepe XMMHM ydamAecs MOJTyJaroT IpeACTaBICHAS O
METO/[aX IO3HAHHMS, XapaKTePHBIX JUIS ECTECTBEHHBIX HayK (IKCICPHMEHTATEHOM H TEOPETHIECKOM).

Pa6ogasi mporpaMma yIeGHOro Kypea XHMEH IS § Kiacca COCTaBlIeHa Ha OCHOBE IIpiMepHO# mporpaMMbl OCHOBHOTO 00mmIero o6pasoBaHHs
10 XuMEH (6a30BHIA yPOBEHB) B IPOTPAMMEI Kypca XMMHAH UL ydamuxcs 8 kiaccoB o6meobpasosaTenbHbX yapexuernit asropa O. C. I'abprensaa
(2010 roma).

IIporpamma paccdauTana Ha 68 9acos (2 Jaca B HeZIEIO), B TOM YHCIIE Ha KOHTPOJIbHEIE PabOTHI- 4 9aca, MpakTHIeCKHe paboThl —/ JacoB.

Conepxanre MIPOrpaMMEBI HAPABJIEHO HAa OCBOCHAE YJallUMHUCS 3HAHA M, YMEHUM ¥ HAaBBIKOB Ha 6a30BOM ypOBHE.
ey m3yweHns XuMHAH B 8 Kiiacce:

* OCBOEHHE BaOXHEHIIVX 3HAHHH 00 OCHOBHBIX IIOHATHSIX M 3aKOHAX XMMHHM, XHMHAIECKOA CHMBOJIMKE;

* OBJAJCHAE yMEHHSMH HaOIIONAaTh XHMHIECKHE SBICHHS, IPOBOJUTH XMMHAYECKHA IKCICPHUMEHT, IIPOM3BONUTL PAcIETHl Ha OCHOBE XMMHMYECKHX
($opMyIT BEMECTB W YPaBHEHAN XAMAIECKHX PEAKIHM;

* pasBHTHE IIO3HABATEIBHBIX HHTEPECOB H HHTEIUIEKTYAILHBIX CIOCOOHOCTEH B MpoIecce IIPOBENCHAS XHMHYECKOTO 3KCIIEPHMEHTA,
CaMOCTOSTENLHOTO IIPHOOPETEH s 3HAHMI B COOTBETCTBHH C BO3HHKAIOIIMMH XH3HECHHEIMU IOTPEOHOCTIMHY;

* BOCIOHTaHHE OTHOIIEHHS K XAMHH KaK K OMHOMY A3 GYHIaMEHTaIbHEIX KOMIIOHEHTOB €CTECTBO3HAHHS ¥ 3JIEMEHTY 00IIeYenoBedeCKOM KYIbTYPEI;

* IpHMEHEHWE MOJYYEHHLIX 3HAHWA H yMEHHH i1 6e30I1acHOTO HCIOJL30BAHMS BEMIECTB M MATEPHANOB B OBITY, CENBCKOM XO3SHCTBE M Ha
IPOM3BOJCTBE, PENICHHs NPAKTAYECKHX 3a7ad B IOBCEJHEBHOM >KM3HH, MPEXYIPEXICHHS SBICHWH, HAHOCSIIMX BpeX 3IOPOBBIO JENOBEKA H
OKpyXaroImen cpeze.

3anaum:



1.CdopmupoBaTs 3HaHHE OCHOBHBIX IIOHATHN H 3aKOHOB XHMHH;
2. BocomTeiBaTh 00mEYeI0BE9ECKYIO KYJIBTYPY;
3. YauTh HabmoaaTe, IPUMEHSATH [IOJ[y4CHHBIE 3HAHNS Ha IIPAKTHKE.
JIN9HOCTHBLIMH pe3yJIbTATAMH H3Y4EeHMs ITpeaMeTa « XUMHUS» B 8 Ki1acce SBILIOTCS CIIENYIOIUE YMEHHS:
® 0CO3HABATh €IUHCTBO H IEIOCTHOCTh OKDPYXAIOMEr0 MHpPa, BO3MOXHOCTH €ro II03HABAEMOCTH M OOBACHMMOCTH HAa OCHOBE JOCTHIKCHHH

HAYKH,

® IOCTCIICHHO BBICTPAWBATDH COOCTBEHHOE IIEIOCTHOE MHPOBO33pCHHEC. OCO3HABATH dogommoo‘ﬂv A TOTOBHOCTH K Om.zocmﬁmwowéou B TOM
YHUCJIC H B paMKax CaMOCTOSTEILHON NESTEIFHOCTH BHE IIKOJIBI,

® OLICHHUBATh XA3HCHHBIC CATyalluH C TOYKH 3PCHUSA Oe3omacHOro O@ﬁﬂwﬁ JXHA3HU H COXpPaHCHUS 310POBbBA,

® OIICHUBATDH 9KOJIOTHICCKHAM PHCK B3aHMOOTHOMIECHUN YEJIOBEKA U IIpEpPOabL.

¢ GOpPMHpPOBATH IKOJOTAIECKOE MBIIUICHHE: YMEHHE OIIEHUBATh CBOIO AESITENFHOCTh M IOCTYIIKH JPYTHX JIOIEH C TOYKH 3PEHHS COXPaHCHHS
OKpYKaroIeH Cpebl - FapaHTa XH3HM | 0J1aromnoirydus moAeH Ha 3eMIle.

MeTanpeaMeTHLIMHE pPe3yJIbTaTaAMHA H3ydeHHs Kypca «XuMusy sBisieTcs popMUpOBaHAE YHEBEPCAILHBIX yaeOHbIX necTarit (Y'Y I).

Pecynamuenvie YYII:
e CaMOCTOSTENFHO OOHAPYXHMBATh ¥ (OPMYJIHPOBATh yIeOHYI0 Ipo6ieMy, OnpeaenTh Nellb yIeOHO! eI TeIbHOCTH,
e BLI[BATATh BEPCHH PEIIECHHS IIPOGIIEMB], 0CO3HABATh KOHEUHBI! pe3yIbTaT, BRIOUPATh U3 MPEIIOKEHHBIX B HCKATh CAMOCTOSTENILHO CPEICTBA
JNOCTHKEHUS [IETIH;
® COCTaBJIATh (MHEIMBHIYAIHLHO AIH B IPyIIle) IUIaH PEMIeHHs IPOOIIEMEI;
e paGoTas o IUIaHy, CBEPSTH CBOX IEHCTBUS C IETBIO B, IIPH HEOOXOMMMOCTH, HCIIPABIIATH OMIMOKHA CAMOCTOSTENHHO;
® B [AJIOTE C yIHUTEIEM COBEPIICHCTBOBATh CAMOCTOSTENHHO BEIPA0OOTAHHEIE KPATEPHAHU OLCHKH.

Ilo3nasamenvuvie YYII.

® AHAM3UPOBATh, CPABHUBATH, KIIaCCAGUIHIPOBATE B 0600maTh (akThl 1 sBICHHS. BELSIBISITS IPAIMHEL M CIIENICTBHS IPOCTHIX SBIICHUH.

® OCYIIECTBIIATH CPAaBHEHHE, KIACCU(PUKAIINIO, CAMOCTOSTENLHO BEIOUPAst OCHOBAHUSL ¥ KPUTEPHH JUIS YKa3aHHBIX JIOTHYECKHX OIEpAaITHii;

® CTPOHTS JIOTHYECKOE pacCyIeHHe, BIIIOYAIONMEe yCTAHOBIEHUE [IPHIMHHO-CIIE/ICTBCHHBIX CBA3CH.

® CO3/1aBaTh CXeMaTHYECKHe MOJIEIH C BhIIEICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTa.

® COCTaBISITh TE3UCHI, PA3IAIHBIE BU/IBI IUIAHOB ([IPOCTBIX, CJIOKHBIX U T.IL.).

e Ipeo6pa3oBEIBATH HAPOPMAIAIO K3 OJHOTO BAA B APYTOH (TaOIHIly B TEKCT U IIP.).

® yMETh OIpENENATh BO3MOXHEIE HCTOYHMKM HEOOXOMMMBIX CBENEHUH, MPOM3BOJUTH HMOMCK MH(GOpMANvy, aHATH3APOBATH H ONEHHBATh €&
JOCTOBEPHOCTbD.

Kommynuxamuenwvie YY1

CaMOCTOSTEIbHO OpraHH30BHIBATh YIeOHOE B3aUMOIEHCTBHE B Tpymie (OLpenesiTh obmue memm, paclpesielsiTh POJH, NOTOBAPHBATECS IPYT C




e OCO3HAHHE POJH BEIIECTB:
- OIPEENATH POJh PA3THIHBIX BEMECTB B IPHPOZE A TEXHHKE,
- 0OBSCHSTH POJH BEIIECTB B HX KPYTOBOPOTE.
e pacCMOTPEHHE XHMHYECKHX MPONECCOB!
- HPHBOIATE IIPAMEPEI XHMHYECKHX OPOLIECCOB B MPHPONE;
- HAXOATh 9ePTHI, CBAIETEIECTBYIONIHE 06 0OMEX NpA3HAaKaX XMMHYECKHX TPONECCOB B HX Pa3IHIHsIX.
e HCIOIH30BAaHAE XAMAYECKHAX 3HAHAH B OBITY:
— OOBSCHSTH 3HAYCHHE BEIIECTB B XH3HM H XO3SHCTBE 9EJIOBEKa.

e O0OBSICHSTH MHP C TOYKH 3PECHHAS XHMWH:

— MEpEeYHUCISTh OTIHIATEIbHBIE CBOMCTBA XMMAYECKAX BEIIECTB;

— pa3IHMYaTh OCHOBHBIE XHMHYECKHE IPOMECCHI;

- OIpeeIITh OCHOBHEIE KIIACCHl HEOPraHMIECKHMX BEIIECTB;

- OHAMATH CMEICT XHMHAYECKHX TEPMHHOB.

e OBRJIAJCHHEE OCHOBAMH METOJIOB ITO3HAHMS, XapaKTEPHBIX IJI €CTECTBEHHEIX HAYK:
- XapaKTepH30BaTh METO/IEl XUMAYECKOH HayKd (HaOmoAeHHe, CpaBHEHHE, SKCIIEPEMEHT, H3MEPEHAE) ¥ X POJH B O3HAHWHA IPAPOBI;
- IPOBOMTEH XAMHAIECKHE OIBITHI H SKCIEPAMEHTHI H OOBSCHATD MX PE3YIIHTATHL
¢ yMeHHE OICHHUBATH [IOBEIeHAE JeJIOBeKa C TOUKH 3PSHUS XAMHIECKOH 6€300aCHOCTH 0 OTHOIIEHHIO K YEJIOBEKY H IIPHPOJE:
- HCIIOJIL30BaTh 3HAHUS XAMHAH IIPH COOJIIOEHAH MTPaBIJI HCIIOJIE30BaHUS OBITOBBIX XHMAYECKUX [TPENapaToB;
— pa3{9aTh OMacHBIE B 0e30IacHbIE BEIECTBA.

Pa6ouas mporpaMMa IOCTPO€HA Ha OCHOBE KOHIEHTPHYECKOTO MOAXOAA. DTO JOCTHTAETCS ITyTEM BEIWICHEHHS MUIAKTHUICCKOM €IMHWIBI —
XAMHYECKOTO JJIEMEHTA - K NAIbHEHINEM yCIOXXHEHMH M PaCIIAPEHHH €€ 37IECh TaKOBBIMH BHICTYIIAIOT GOPMEI CymecTBOBaHHs (CBOOOIHBIE aTOMBI,
IIPOCTHIEC K CIIOKHBIC BEIIEeCTBa). B mporpamMMe ydwThIBaeTCs peaym3alisi MEXIPEIMETHBIX CBA3eH ¢ KypcoM ¢m3mkn (7 kiacc) u 6uonormu (6-7
KJIACCHI), TJIE€ JIa€TCsl 3HAKOMCTBO C CTPOEHHEM aTOMa, XMMHIYECKOH opraHu3anyel IIETKH | IporeccaMu 0OMeHa BEMECTR.

OcroBHOH (opMOiH opraEm3anuy yge6HOro mporecca SBISIETCS KIIACCHO-ypOodYHas CHCTeMa. B KadecTBe MOMOHHTEIHHEIX ¢dbopM opraHm3aHU
00pa30BaTENLHOrO [pOMecca HCIONB3yeTCs CHCTeMa KOHCYIBTAMOHHOM IIOJIEPXKKH, MHIMBHAYATHHBIX 3aHSTAN, CAMOCTOSTEIHHAS pabota
yJaoiEXxcs ¢ ACIOIE30BaHAHEM COBPEMEHHBIX HHGOPMATMOHHBIX TEXHOIOT A,

IIpeobnamaromet QGopmo#f KOHTPONS BBICTYHAIOT IIMCHMEHHBIA  (CaMOCTOSITENIHHBIE H KOHTPOJIbHBIE DPAabOTHI) M YCTHBIA OLpPOC
(cobecenosanwme).
HcxoqabIMA JOKyMEHTAMHA ISl COCTABJIEHHs IpUMepa pabodeil NporpaMMbl IBHIMCE:
1. IIprkas Muno6prayks or 17.12.2010r. Ne 1897 «O6 yTBepkaeHMM U BBeieHHH B aeiictBue ®IOC OO0y
2. Ilpukas Muro6pHayxu ot 17.05.2012 Ne 413 «O6 yTBep)KACHHH M BBEACHHH B eiicTBue DTOC cpeHero( monHoro) o6mero o6pa3oBaHUsy

3. Ilucemo zﬂmﬁoadﬁoﬁwm Omﬁmwowmg H HayKH Pdor1 anpensa 2011r. Ne03-255 «O BBCACHHH GOH_O AUTBHBIX I'OC
9 . \Q
v p YAQPCTBEHHBIX O@ﬁﬂwowmﬂgaﬂn

4. Tlpuxa3 Muno6pHayku Poccun ot 7 mrons 2012 r. Ne 24480 «O6 YTBEp>KIEHUHU dene
. Ne v PATBHOIrO rOCYJapCTBEHHO
cpenHero (oMHOro) obmero 06pa3oBaHU”» YA 00 opasBatemAzora crannapra

5. ®enepanbHOro roCyIapCTBEHHOT0 00pa30BaTeILHOrO CTA.
HJ[apTa OCHOBHOrO 00wiero o6pasoBanus (mpuka3s MuHHCTEpCTBa 06 a30BaHHSI
Poccwiickoii ®enepanmn ot 17 nekabps 2010 r. Ne 1897) ’ g e

TIpumepHsie porpamme: no yuebHbIM npeaMeraM deneparbHOro 6a3MCHOro YueGHOro MmiaHa.



3a ocHoBy paGoueil IpOrpaMMbl B3iTa MpOrpaMMa Kypca XHMHMH JUIA 8-11 xiaccoB 06mmeoOpa3oBaTebHBIX ydpexaeHUH (asrop O.C. I'aGprensin),
peKOMeH0BaHHas [lenapTaMeHTOM 06pa3oBaTeNbHLIX MPOTPaMM M CTaHIApTOB 00MEro o6pasoBanms MuHHCTEPCTBA 00pa3OBAHHMA P®, omybnukoBaHHAA
maparenscTBoM «Jlpoda» B 2010 romy.
I[IpennaraeMble MaTepHAIbI pa3paGoTaHbl Ha OCHOBE aBTOPCKOH MPOrpamMMmbl 0.C I'abpuensna, cootBeTcTBYyIOmEN DeaeparbHOMY xommoHeHTy ['ocy1apcTBEHHOIO
cranaapra obmero 06pa3oBaHKs W AOMYMERHOH MHHHCTEPCTBOM obpasoBanus ¥ Hayku Poccriickoii deaepalnu (0.C.I'a6puensn [IporpaMma Kypca XHMHH JUTA
8-11 KiaccoB 06meo6pa3oBaTebHbIX YUPEXACHHH — 2-€ U3/IaHHe, nepepaGoTanHoe 1 fononHeHHoe — M.: Jipoda, 2010.).
ABTOpPCKO#i MPOrpaMMe COOTBETCTBYET yd4eOHHK: «XHMHMA 8 Ki1ace»
B aBTOPCKYIO POrpaMMy BHECEHB! CIICTYIONIHE H3IMEHEHHSA:
1.YBe/THYEHO YHCIIO YaCOB Ha H3YYCHHE TEM:
- «BBeaenue» 5 4acoB BMECTO 4 4acOB 3a CYET BKITFOYCHHA MMPAKTHIECKHUX pa6ot Nel u Ne2.
- Tema 3 «CoeTHECHHS XAMAYECKHX 3IEMEHTOB) 10 15 9acoB BMeCTO 12 4acoB 3a CUET BKJTOYCHHA MPAKTHYECKHX paboT Ne3 u NeS.
- Tema N4 «I3MeHeHHS, MPOMCXO/SUIME C BemecTBaMm» 12 4acoB BMECTO 10 yacoB 3a CYET BKITIOYEHHs paKTHdeckoi paboTsl Ned.
- Tema N6 «Pactsopenme. PactBopbl. CBOHCTBA PacTBOPOB JJIEKTPOIHUTOB) 22 waca BMecTo 18 uacoB 3a cueT BKIIOYEHHMs OpakTHIecKmX pabor Ne, 9.
IpakTudeckas pabota Ne6,7 HCKIIOUEHB, T.K. OMBITHI H3 3THX paGoT MOBTOPSIOTCA B NpaKkTHUeCcKko# pabore Ne8.
TaxnM 06pa3oM, MPaKTHYECKHe PaGOThl, COCTABIAIOMME TEMY 5 H TEMy 7, pachpe/ieNieHbl MO APYTHM TeMaM Kypca B COOTBETCTBHH C M3y9aeMBIM MaTEpHATIOM
(HyMepanus mpakTEdecKrX pabot no yaebnuky O.C. Ta6puensua 2013r. n3nanus)
2.VBe/IHYEH0 YHCIO 9aCOB Ha M3ydeHHe BBeieRrs 1is U3yYerns HHCTpyKTaxa 1o Th npaBr NOBEfCHUS 1 paboTs B kKabHHETe XHMHUH. Y MeHbIIeHO THCII0 JacoB
Ha H3ydYeHHe TeMbl | «ATOMBI XHMHMUECKHX 3eMeHTOB» ¢ 10 HacoB 0 7 4acoB, T.K. MOHATHE 06 H30TOMAX paccMaTpHBaeTcA Ha ypoke «OCHOBHBIE CBEICHHA O
CTPOEHHH aTOMOB». YBEJHYEHO YHMCIIO YacOB HAa H3YJEHHE TEMBI Ne3«CoeMHEHUS. XMMMYECKHMX DJIEMEHTOB» B CBA3H C TPyIHOCTSAMH B DEIICHHMH 33134 Ha
HaXOXKIEHHE MACCOBOH [I0/H BEIIECTBA. YBeIHUeHO GHCIO JacoB HA HM3ydeHHe Tembl Nod «3MeHeHHs, NPOUCXOAAIIME C BEMECTBAMEY, T.K. BKIIIOYEHA TEMA O
MOHSTHE CKOPOCTH XHMHYECKOH PEaKIHH H BO3HHKAIOT 3aTPyIHEHHs NPH pacieTax no ypaBHEHUAM XUMUYCCKHX peaKiyii. YBeJIH4eHO YHCIIO YaCOB Ha H3ydeHHE
tembl NeS« PactBopenmne H pacTBopel. OBP», T. K.IIPOBOAMTCA rofoBad K.p. 3a Kype 8 KJ1acca M BO3HHMKaeT He06XOUMOCTh CHCTEMHOrO 0600meHns Bcero yd4eGHoro
MaTepHajia H3y9eHHOro 32 rofl.
3.13 aBTOpCKO# MporpaMMBI HCKJTIOYEHa YacTh y4e6HOro Matepuana, KOTOpBIH OTCYTCTBYET B 0043aT€JbHOM MAHMMYME COAEP)KAHHA OCHOBHBIX 00pa30BaTeIbHBIX
IPOrpaMM Ul OCHOBHOM IIKOJBI, TAKOKe HCKIIOYEHBI HEKOTOPbIE EMOHCTPAIMOHHBIC ONBITHL H nabopaTopHbie paboThl H3-32 HENOCTAaTKa BPEMEHH Ha HX
BBHITIOJIHEHHE TIPH 2 Yacax B HEIENMO, TaK KaK aBTOPCKas MporpaMMa pe/tyCMaTpyBacT 2/3 yaca B HEAEIO.
KoHKpeTHbIe TpeGOBaHHA K YPOBHIO IIOATOTOBKH BBIITCKHHKOB ONPE/IC/ICHBI [ K2KA0TO YPOKa H BKIIIOHCHEL B MOy POIHOE MIAHHPOBAHHE.
B moypoYHOM IUI2ZHHPOBaHHH B rpade «M3ydaeMpie BONPOCHD KYPCHBOM BBIACICH MaTepHal, KOTOPBIH MOUIEKHT M3y4EHHIO, HO He Biuno4aeTcs B TpeboBaHMs K
YPOBHIO NOJATOTOBKH BBIITYCKHUKOB.



Temamuueckoe naanupoeanue no xumuu, 8 Knacc,
(2 uaca ¢ neoeno, écezo 68 uacog)
YMK O.C. I'abpuenana.

Ne | HammeHOBaHHE TEMBbI Bcero N3 nux
o/a 4acoB
IIpakTaYeckne paGoTsl KonTtpoas YPOKH
Hble
padoThI
1. | Tema 1.Beencuue 6 Nel,Ne2. IIpuémsl obpameHus ¢ nabopaTopHeIM 000pYIOBaHHEM H 4
HabmoJeHHe 3a ropsAuei CBEUOH.
2. | Tema2. 7 K.p. Nel 6
ATOMBI XHMHYIECKHX I€MEHTOB
3. | Temad. 5 5
IIpocTele BemecTBa
4. | Tema 4. 16 Ne3. AHau3 MOYBH! B BOABI. K.p. Ne2 13
CoenHHEHH XUMHYECKHX No4. IlpuroToBieHAe pacTBOpa caxapa C 3aJaHHOH MacCOBOM Aoneid
3JIEMEHTOB PacTBOPEHHOIO BEHICCTBA.
5. Tema 5. 12 Ne5. Ilpr3Haku XMMAYECKHX peaKLUi. K.p. Ne3 10
H3MmeHeHns, MpOHCXOAAIIHE C
BEIIECTBAMH.
6. | Tema 6. 22 Ne6.CpoiicTBa KHCJIOT, OCHOBaHHIA, OKCHIOB H COJIEH. Hrorosas 19
PactBopenne. Pactopsl. CeolicTBa Ne7. PemneHnue 3xkCriepdMEHTaIbHBIX 3aa4. K.p. Ned
PacTBOPOB 3JIEKTPOJIATOB.
h Hroro: 68 6 4 58




COJEPXXAHHME U3YYAEMOI'O KYPCA
8 KIIACC

Tema 1. Beenenne B xumuio (6 1)
X@AMHUs — HayKa O BEMIECTBAX, HX CBOMCTBAX M IIPEBpaIlCHUSX.

[ToHsTHE 0 XHMHYECKOM 3I€MeHTe H opMax ero CymecTBOBaHUS: CBOOOIHBIX aTOMaX, IIPOCTHIX M CIIOXHBIX BEMIECTBA
[peBpamenus BemecTB. OTIMIMe XIMAYECKIX peakui OT Gpu3ndeckux siBieHHi. Posib XMMUH B XH3HA Y€JIOBEKA.

KpaTkue CBe/leHHs M3 MCTOPHH BO3HMKHOBEHWS M pa3BUTHs Xumuu. Ilepuon amxumun. [lonsue o dmiocopckom xamre. Xumus B XVI B.

PaspuTre xwMEH Ha PycH. Poib 0TedecTBEHHBIX YIEHBIX B CTAHOBICHHMH XHMUYECKOM Haykw - pabotsl M. B. Jlomorocoa, A. M. bytneposa, JI. H.
Memrneneesa.

XrMAYecKash CHMBOJIAKA. 3HAKK XWMHYECKAX 3JIEMCHTOB M MPOMUCXOXICHWE HX HasBaHWi. Xumudeckde ¢opMynsl. MHOEKkcsl #
k03¢ ¢rrenTs. OTHOCHTENFHBIE AaTOMHAN M MOJIEKYJIIpHAs MacChl. PacgeT MaccoBOM IO XMMUIECKOT0 3JIEMEHTA 0 (opMyJie BemecTBa.

Ileprommgeckas cucreMa xummdeckux neMeHToB [, Y. MenneneeBa, ee CTpykTypa: Maible H OONbIIAE NMEPAOIB], IPYNIBl H HOATPYIIIEI
(rmaBHas m mo6ogHas). [lepromwdeckas cucTeMa Kak CIpaBO9HOE MocoOue JUIst MOydeHUs CBEIEHAH O XUMUIECKIX JJIEMEHTaX.

Pacgérabie 3agaum. 1. HaxoxgeHHE OTHOCHTENHFHOM MOJEKYJIIPHOHM MacChl BEMECTBa IO €ro xmMmdeckod dopmyie. 2. Brraucnerne
MacCOBOH IO XAMAIECKOTO 3JIEeMEHTA B BEMIECTBE IO ero GpopMyIe.

IIpakTAgeckas padora Ne 1
IIpaBmiia TexarKE Ge30macHOCTH IpH pabote B xuMudeckoM kabuuere. JJaboparopHoe o6opynoBanue u oOpameHne ¢ HuM.

IIpakTEveckas pabora Ne 2
Habmonerre 3a ropsimei cBe4oH.

Yaammiics TOJDKEH ymems:

¢ HCIONB30BATh IPH XapaKTEPHCTHKE BEMIECTB MOHATHS. «aTOM», «MOJIEKYNA», «XMMHYECKHM 3JIEMEHT», «XAMHUYECKHANW 3HAK, HIH CHMBOID,
«BEIECTBO», «IPOCTOE BEMECTBOY, «CIOXKHOE BEMECTBO», «CBOKCTBA BEMIECTB», «XMMHYECKHE SIRICHHS), «(H3MYECKHe SRICHASDY,

«x03(} QHIMEHTH, KAHIEKCHD), KOTHOCHTEbHA] aTOMHAs Maccay, «OTHOCHTENbHAS MOJIEKYJIIPHAs MacCay, «MaccoBast IO JIEMEHTAY;

3HATE: IpeIMETH] H3ydEHHS €CTECTBEHHOHAYIHBIX MUCIHUILTAH, B TOM YHMCII€ XHMHHU; XAMUYECKHE CAMBOJIBI, KX Ha3BaHWs H IPOH3HOMICHHE,

KiaccHGAIMPOBATH BEMECTBA I10 COCTaBY Ha IPOCTBIE U CIIOKHBIE;

pa3My9aTh: Tejla ¥ BEMIECTBA; XMMUAIECKHH 3IEMEHT M IPOCTOE BEIIECTBO;

ONHACHIBATH: (GOPMEBI CYIIECTBOBAHUS XAMHIECKHAX 3NEMEHTOB (CBOOOJHBIE ATOMEI, IPOCTHIE BEIIECTBA, CIIOXHBLIE BEMIECTBA); TabIMIHYIO
dopmy Ileprommdeckod cCHCTEMBl XMMHYECKHX JIEMEHTOB; MOJIOXKeHWe dneMenta B Tabmmme J[. M. Menneneesa, mcmoms3ys MOHSTHS
«TEPHOMY, «TPYIIAY, «TTaBHA] MOArPYIIay, I000YHas IIOATPYIINay; CBOACTBA BEMECTB (TBEPIBIX, KHUIKHUX, ra3000pasHbIX);

® OOBSCHATL CYMIHOCTh XUMUYECKMX SBJICHHH (C TOUKH 3pEHUS] aTOMHO-MOJIEKYJISIDHOTO Y9YEHHS) W HX NPHHIUIHATGHOE OTIAYHE OT



(u3MYeCKAX SBICHAN;

e XapaKTepU30BaTh: OCHOBHBIE METONBI 3YIEHUs ECTCCTBCHHBIX IMCIIAILIMH (gabirofieHye, SKCIEPUMEHT, MOJIETMpPOBaHAE); BEMECTBO IO €ro
XHAMEYeCKOH (OpMyNe COTIAcHO IUTaHy: KadeCTBEHHBIM COCTaB, THI BCINECTBA (IpOCTOE WM CIOXKHOE), KOJIMYECTBEHHBIH COCTaB,
OTHOCHTE/IbHAS MOJIEKYJISIPHAsS Macca, COOTHOMEHHE MacC JNEMEHTOB B BEMIECTBE, MACCOBBIC NIONH 57IEMEHTOB B BEMIECTBE (U1 CIIOXHBIX
BEIIECTR); POIb XMMUH (IIOJIOXKUTEBHYIO ¥ OTPHIATENBHYIO) B XU3HMA 1€TI0BCKA, apryMEHTHPOBATH CBOE OTHOIIEHHE K 9TOM TpobIIEME;

e BEMMCIISTH OTHOCHTENBHYIO MOJNEKYIPHYIO Maccy BEIIECTBA F MACCOBYIO OO XAMUIECKOTO S/EMEHTA B COETHHEHMAX;

e POBOTUT HAGMIONCHHS CBOMCTB BEMECTB M SBJICHMH, IPOMCXOIITAX C BEIECTBAMH,

e COOIONATH MpaBUIa TEXHAKM 0€30MacHOCTH IPH MPOBEICHAN HaOMIOeHMH ¥ 1a00paTOPHBIX ONBITOB.

MeTanpeaMeTHbIE Pe3yJILTAThI 00y IeHHs

Yqamuiicst JOJDKEH ymMemb.

OIpEIENSATH MPOGIEMSL, T. €. YCTAHABIMBATH HECOOTBETCTBHE MEXKLY HKCIAEMBIM 1 JIEVCTBUTEIILHBIM;

COCTaBJISTE CIOXHBIA IUIAaH TEKCTA;

BJIAJIETH TAKUM BHJIOM H3JI0XKCHHAS TEKCTa, Kak IOBECTBOBAHHE;

IIO0JI PYKOBOJICTBOM YYHTENS IIPOBOUTE HEMOCPEACTBCHHOS HaOJIO/ICHHUE;

1I0]] PYKOBOZICTBOM YJHTENS OQOPMIIITH OTHET, BICTIOYAIOIIHI OMMCaHNE HAOMIOEHUS, €r0 PE3yIHTaTOB, BBIBOJIOB,

JCIIOB30BaTh TAKOM BHJ MBICIEHHOTO (MACATbHOro) MOJIEIHPOBAHUSA, KaK 3HAKOBOC MOJCIHPOBAHUC (Ha mpmMepe 3HAKOB XAMHIECKHX
3JIEMEHTOB, XEMUIECKHX GopMy);

JCIIOJIE30BATh TAKOH BHJ MAaTEPHATLHOTO (IPEAMETHOIO) MOMCIMPOBAHMS, KaK dusmUecKoe MOJeIUpOBaHKE (Ha IpEMEpe MOJCIAPOBAHWS
aTOMOB U MOJIEKYI);

IIOJIy9aTh XMMAYIECKYIO HHEGOPMALHIO B3 Pa3IIAIHbIX HCTOTHUKOB;

OIIpeeNsTh OOBEKT | aCIEKT aHANM3a U CHHTE3a;

OIIpEIeNATh KOMIIOHEHTE! 00BEKTa B COOTBETCTBHY C aCIICKTOM aHAIA3A K CHHTE3a;

OCYIIECTBIIATH Ka9ECTBEHHOE H KOJMICCTBEHHOE OMCAHNE KOMIIOHCHTOB o0BeKTa;

OIIpeIENSATh OTHOIIEHHs 00BEKTa € APYTHMH 00BEKTaMH;

OIIpeeNATh CYINEeCTBEHHbIE TPH3HAKA o0OBeKTa.

Tema 2. ATOMBI XAMHYECKHAX JJIEMEHTOB (7 %)
ATOMBI Kak (opMma CYIIECTBOBAHWS XMMHYECKHX 3SNIEMEHTOB. OCHOBHBIE CBEJEHHS O CTPOSHHH aToMOB. J[oKa3aTelbCTBa CIOXHOCTH

crpoerms aromMoB. OmbITe! Peseppopaa. [TnareTapHas MOJEIb CTPOCHUS aToMa.

CocTaB aTOMHBIX sep: NPOTOHBI M HEHTPOHBL OTHOCHTENbHAS aTOMHAas Macca. B3aWMOCBS3b TMOHATHH «IIPOTOH», «HEHUTPOHY,

«OTHOCHTECIIbHAA aTOMHAs1 Maccay.

VisMeHeHMe urclia IPOTOHOB B SAPE aTOMa - 00pa3oBaHKe HOBBIX XMMHYIECKHX IJIEMEHTOB.



Vi3sMeneHre 9Hclia HEMTPOHOB B spe aroma - oOpasoBanue u30TOmOB. COBPEMEHHOE ONPEIACICHHE NOHATHAS «XHMHICCKHH JJIEMEHT).
M30TOMmBI KaK Pa3HOBAIHOCTH aTOMOB OJTHOTO XUMAIECKOTO 3JICMEHTA.

JexTporbl. CTPOCHME 3EKTPOHHBIX O0OJIOYEK aToMOB XuMHMYecKMX eMeHToB Nel-20 mepuomudecKodl CHCTEMbI . 1. Menneneesa.
TIoHsATHE O 3aBEPMIEHHOM ¥ HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (SHEPreTHIecCKOM YPOBHE).

Tepmomuaeckas cucteMa xumudeckmx snemeHToB [JI. M. Menneneesa u CTpOGHHE aTOMOB: ¢u3ugecKuit CMBICI HOPSIKOBOrO HOMEpa
3JIEeMEHTA, HOMEpa TPyIIIIbl, HOMEpa IEpHoJia.

W3MeHeHne dmcna JJICKTPOHOB HA BHCIIHEM OJJICKTPOHHOM YPOBHE aroMa XWMHYCCKOI'O 3JICMCHTaA - O@@m.wo_wmm&o OOJIOXKHATCIIBHBIX H

OTpPHIATENbEBIX HOHOB. VIOHBI, 00pa3oBaHHbIE aTOMaMM METAJLIOB ¥ HeMeTauioB. [IpHIMHbI H3MEHEH!s] META/UIMYECKUX ¥ HEMETAIUIMIECKUX CBOHCTB
B [IEPHOJIaX ¥ IpyIIax.

O6pasoBanme OnHapHBX coempueHui. [lorsTRe 00 HOHHOM CBs13u. CxeMbl 00pa30BaHMs HOHHOM CBS3M.

B3ammoielicTBHE aTOMOB XMMHUYECKHX JJIEMEHTOB-HEMETALIOB MCXIY coboit - O@@chwm.mﬂo IBYXaTOMHBIX MOJIEKYJ IPOCTBIX BCHICCTB
KosanesTaas HEMOJIMIPpHAA XUMHYICCKast CBA3b.

ONeKTpPOHHBIE ¥ CTPYKTYpHbIE GOPMYIIBL.

B3ammozeiicTBHe aTOMOB XMMHMYECKMX 3JIE€MEHTOB-HEMETAUIOB MeXIy coboi - obpasoBanHe OMHApHBIX COCIHHCHHM HEMETAIUIOB
ONeKTPOOTPHIIATELHOCT. I [0HSITHE 0 KOBAJICHTHOM MOJISIPHOM CBS3H.

BsauMopeiicTBHE aTOMOB XAMHYECKAX IJIEMEHTOB-METAUIOB MEXITY coboit - obOpasoBaHWe MeTaUIMYeCKUX KpucTauioB. [loHATHE O
METAJUIMYIECKOHN CBS3H.

Nﬂogom—nﬂﬁm—:—mﬂ. Zobog dTOMOB XMMHAYCCKHNX DJICMCHTOB. HHOGNOEH&OOHANM CHACTEMA XUMHNYCCKHUX JJIEMEHTOB NH H\m Zomho.moowm.
IIpeamMerHble pe3yabTAThl 00YVYeHHS

Yaammiics TOJDKEH yMems !
® HCIOJH30BAaTh IPH XapAKTCPHCTHKE ATOMOB NOHSATHS: (IPOTOHY, «HEHTPOH», (INEKTPOHY, «XMMHYECKHM 3JIEMEHT», «MAaCCOBOE UHCIION,

«H30TOI», «3JIEKTPOHHBIA CIIOW», «IHEPTETHYECKHM YPOBEHB», «INIEMEHTH-METALIB, «3JEMEHTHI-HEMETAUTbl); [PH XapaKTEPHCTHKE

BEINECTB OHATHSA «AOHHAS CBI3bY, (MOHED), «KOBAIICHTHAS HEIOJIAPHAS CBA3L), KKOBAJICHTHAS IIOJBIpHAsS CBA3BY, «IJCKTPOOTPHIATEIILBHOCTEY,
«BAJICHTHOCTBY», «MCTAJUIMYICCKAS CBA3bY;

OIKCHIBATH COCTAaB M CTPOCHUE aTOMOB 3JIEMEHTOB ¢ NOPsAAKOBBIME HoMepamu 1—20 B Iepuommueckoi cHcTeMe XHMUYIECKHX DIIEMEHTOB .
W. Menneneesna;

COCTaBIISITH CXEMBI PaCTIPeIeNIeHHs JJIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSM B JJIEKTPOHHOM 060I09Ke aTOMOB; CXeMBI 06pa30BaHMs PAa3HBIX THIIOB
XAMHAYECKOH CBSI3M (HOHHOM, KOBJICHTHOH, METAITNYECKOMH);
OGBACHATS 3aKOHOMEPHOCTA H3MEHEHMS CBOMCTB XMMMYECKHMX 3JIEMEHTOB (3apsfoB siep aTOMOB, 9YHCNiA 3JIEKTPOHOB HA BHELIHEM

37IEKTPOHHOM CJIOE, YHCJIO 3aIOHAEMBIX dIeKTPOHHBIX CIIOEB, PAUYC aTOMa, EKTPOOTPHIIATENIHOCT, METAILIMYECKIE X HEMETA/UTYECKHE
CBOHCTBA) B NEpHOJAX M Ipymmax (TIaBHBIX moArpynmnax) Ilepuomudeckoi cucTeMsl Xumudeckux dementoB JI. 1. MeHpeneesa ¢ Toukm
3pEHUS TEOPUH CTPOCHUS aTOMa;
CPaBHMBATh CBOMCTBA aTOMOB XAMMWYECKHX 3JIEMEHTOB, HaXOJAIUXCA B OJHOM IIEPUOJE WM INIaBHOM moxrpymme Ilepromuaeckoil cacTeMsl
xuMHgeckrx anemenToB JI. Y. MenieneeBa (3apsiioB siiep aTOMOB, JHCIIA JJIEKTPOHOB Ha BHENTHEM 3JIEKTPOHHOM CJIOE, YMCIIO 3AMOJHAEMBIX
3NEKTPOHHBIX CIIOEB, PAYC aTOMA, 3TIEKTPOOTPHIATETHHOCTD, METAILIMYECKHE U HEMETATIIMIECKAE CBOUCTBA);
.

TaBaTh XAPAaKTEPUCTAKY XAMAYECKHX 3NEMEHTOB IO MX mojoxendio B [lepuommaeckoit cucreme xumugeckux anemenToB JI. M. Mernneneesa




(XuMHYeCKHH 3HAK, IOPSIKOBBIA HOMEP, TIEpHOA, rpymna, MOATPYIa, OTHOCHTEIbHAS aTOMHAsl Macca, CTPOEHHE aTOMa — 3apsjl A1pa, IHCIIO
IPOTOHOB ¥ HEHTPOHOB B s/Pe, OOIIIEE IHCIIO HIIEKTPOHOB, pacIpezieNieHre 3JEKTPOHOB IO 3JIEKTPOHHEBIM CJIOSM);

OIPEAETATH THII XMMUYECKOi CBS3M N0 GopMyIie BemecTBa;

IIPUBOJUTD IPUMEPbI BEMIECTB C PA3HBIMK THIIAMU XUMHYECKOH CBSI3M;

XapaKTEpHU30BaTh MEXAHMN3MBI 00pa30BaHMs KOBATEHTHOM CBI3H (oOMeHHBIH ), HOHHOM CBSA3H, META/UIAYECKOM CBI3H,

YCTaHaB/IMBAThL IPHIMHHO-CIICACTBEHHBIE CBS3H: COCTAB BEIIECTBA — TUI XUMHAYECKOI CBS3H;

COCTaBJIATL HOPMYITBI GHHAPHBIX COSIUHEHMH 1O BaJICHTHOCTH

HaXO/M TP BATICHTHOCTB 3JIEMEHTOB 10 (OpMyJie GUHAPHOTO COCIUHEHMS.

Meranpeamernbie pesyabTaTh 06ydenus

Y9amuiicst fomken ymems:

$opmymapoBaTh rENOTE3y IO pemeHwo pobiieM;

COCTaBJIATE IIAH BBIONHEHHS Y9eOHOH 3aa1y, pemenns npo6iem TBOPYECKOTO ¥ IIOKCKOBOI'O XapaKTepa, BHIIOJHEHAS IPOEKTa COBMECTHO C
YIUTEEM;

COCTaBJIATH T€3HCHI TEKCTA;
BJIAICTE TAKMM BUOOM H3JI0KEHUS TCKCTa, KaK OIMMCaHUE,

HMCIOIB30BATh TAakKOW BHJ MBICIEHHOTO (HIEAIBHOTO) MOJENMPOBAHMS, KAK 3HAKOBOE MOJe/MpOBande (Ha NPHMEPE COCTABJICHHS CXEM
00pasoBaHMsT XUMUYECKOM CBS3H);

HUCIIOJIL30BaTh TAKOM BH T MAaTEpHAITLHOIO OH@OEOEOHOV MOJEIMPOBAHUSA, KaK aHAJIOTOBOE MOJZCIIMPOBAHNE,

HCIIOJE30BATh TAKOH BHJl MaTepHATHHOTO (IIPEIMETHOTO) MOJIEIAPOBAHHS, KAK $r3smaeckoe Mozempopanye (Ha IpAMepe MoJeNnell CTPOeHHs
aTOMOB);

ONpeNeNiTh OOBEKTHI CPABHEHHUS | aCIIEKT CPABHEHHS 0GHEKTOB;
BBIIIOJIHATE HEMOJIHOE OJHOIMHEHHOE CpaBHEHHE,

BBINIOJTHATH HEIIOJIHOE KOMILIEKCHOE CpaBHEHME;

BBIIIOJIHATH ITI0JIHOE OJHOIAHEWHOE CPaBHEHHE.

Tema 3. TIpoctsie BemecTBa (S4)

IlomoxxeHue MeTAUIOB M HEMETALIOB B EGUEONNAOOKOM CUCTEME XHMMMUYECCKUX 3IJIEMEHTOB NH H. Zoﬂh@ﬁ@owp Baxneiimme OpOCTEIE

BEIICCTBA - METAILIBL: XKEJIE30, AIIOMUHHUH, KaTbIMi, MarHUi, HaTpHH, Kaymit. O6mue pusuYeckye CBOKCTRA METALIOB,

BaxHeimue mpocTble BemecTBa - HEMETALIB], OOpa3OBAaHHBIE ATOMAMH KHCIOPOZA, BOLOpOZa, a30Ta, cephl, ¢ochopa, yriepoxa.

CrocoGHOCTE aTOMOB XMMHMYECKAX 3JEMEHTOB K OODPA30OBAHMIO HECKOIBKHX IIPOCTBIX BEIMECTB - AUIOTPONHS. AJUIOTPOLHBEIE MOIA(DAKAIHEH
xucnopona, ¢pocdopa u onoa. MeTamyeckne ¥ HeMETA/LIHYECKAE CBOMCTBA IPOCTHIX BemecTB. OTHOCHTEEHOCTE JIIEHUsl IPOCTBIX BEMIECTB HA
METaJUIbl U HEMETAJLIHI.



Hocrosrras Asoranpo. Kommgectso Bemecrsa. Moss. Monsipras Macca. MOJSIDHBIH 06beM ra3006pasHBIX BemeCTB. KpaTHBIE eXHHUIEI

KOJMIECTBA BEMECTBA — MHUJUIMMOJIL U KMJIOMOJIb, MIJUIMMOIISIPHAs M KMJIOMOJIIPHAs. MacChl BEMECTBA, MAJUTMMOJPHBIA U KAJIOMOJIAPHBIM 00BEMBI
ra3o00pa3HbIX BEIIECTB.

Pac4eTs! ¢ ACIOIb30BaHMEM IOHATHIA «KOTHYECTBO BEMIECTBAY, «MOSPHAA Macca», KMOJIIPHBIA 06HEM ra30B», KIIOCTOSHHAS ABorazpo».
Pacuernpie 3amaun. 1. Berawucienne MonspHOM MAacChl BEIIECTB IO XMMHUYECKHM dopmynam. 2. PacueTsl ¢ HCHOONB30BaHMEM NOHATHIMA

«KOJIMYIECTBO BEMIECTBAY, «MOJIsIpHas Maccay, AAZOSNHVEM o0BeM ra3oB», «IIOCTOsTHHAaA >w0—;m—h~uovv.

IIpeamernsie pe3 JbTAaThbl 00YYEeHHHA

HemoncTpanun. HekoTopbie METAIITB ¥ HEMETAILIHI KOJMIECTBOM BemecTsa 1 Mob. Mozens MOsIpHOTo 06BeMa ra3000pa3HbIX BEMIECTB.

Yuammuiics nomKeR ymems:

HCOOJIb30BaThk OPH XapaKTEPUCTHKE BEMECTB ITOHSTHS: «MCTALIBLI», «IUIACTHIHOCTBHY, «(TCIIIONPOBOTHOCTBY», «JJIEKTPOIPOBOIHOCTEY,
CHEMCTAIUIBD?, KAJUIOTPOITHY, «aJUIOTPONHBIC BUJOU3MEHEHUS, WA ZO‘H&@NNEN&W

OIHUCHIBATE HOJIOXKCHHUE OJIEMEHTOB-METAUIOB M 3JIEMEHTOB-HEMETa/woB B Ilepomudeckodl cucTeMe XMMMYecKdX snemenToB J[. .
Menneneesa;

KJIaCCH(HUIMPOBATh IPOCTHIE BEIECTBA HA METAILTHI M HEMETAILIEI, DIIEMEHTEL,

OIPENCIATE MPUHAUICKHOCTh HEOPTrAaHUICSCKAX BEMIECTB K OJHOMY U3 H3y9ICHHBIX KIIACCOB — METALIH ¥ HEMETAILIEL,
NOKa3bIBATE OTHOCHTEIBLHOCTD JIEJIEHUS IIPOCTHIX BEMIECTB HA METAIUIEI i HEMETAILIEL,

XapaKTepu30BaTh 00mMe QU3NIECKAE CBOMCTBA METAILIOB,

YCTaHABIIMBATh IPAYAHHO-CIEICTBCHHbBIC CBS3M MEXIY CTPOCHHEM aToMa M XHMHYECKOW CBS3bI0 B IIPOCTBIX BEIIECTBAX — METANIaX H
HeMeTaJUlax,

OOBSACHATL MHOro0oOpasHe IPOCTHIX BEMECTB TaKUM (HAKTOPOM, KaK alIOTPOIIHS,
OIMCHIBATH CBOMCTBA BEMIECTB (Ha IPAMEPAX MPOCTHIX BEMECTB — METAUIOB ¥ HEMETAIIIOB);
cobmoaTh NpaBriia TEXHAKH 6€30IaCHOCTH IIPH NPOBEICHUA HaGIOICHUHN 1 TaGOPATOPHBIX OIBITOR,

HCIOJTB30BATh TIPH PEMICHMH DacdeTHBIX 3a/1a4 TOHATHS: «(KOJHYECTBO BEIMIECTBAY, «MOJBY, IOCTOSHHAS ABOTAIpPO», MOJSDHAS MAccay,
«MOJISIPHBIN 00BEM ra3oBy», «<HOpMAIBHbIE YCIOBUSY;

IPOBOJ|TE PAacYeThl C HCIONBb30BAHKEM MOHSTHIA: (KOJMIECTBO BEIIECCTBA», (MOJAPHAS MAccay, «MOJSPHEIN OOBEM rasoB», (IOCTOSHHAS
ABorazpo».

ZG‘Hﬂ-UQHSﬂ;F—n pe3yJbTaThbl cﬂ%ﬂam—-\:—

Yyammiics TOJDKEH ymems.

COCTaBJIATHh KOHCIIEKT TEKCTa;

CaMOCTOSTENHHO MCIOIb30BaTh HENOCPEICTBEHHOE HaOMOIEHN E;

CaMOCTOSTENHEHO OQOPMIIATH OTIET, BIUIOYAIOIIUI ONACAHAE Ha0JIOIEHNS, €T0 PE3YILTATOB, BLIBOJIOB,
BBIIOJHATH [MOJIHOE KOMIUIEKCHOE CPaBHEHHE,

BBINIOJIHATL CPABHEHUE 110 aHAJIOTHA



Tema 4. CoexHHeHHS XHMHAYECKHX 3JieMeHTOB (16 u)

Crenens oxkucnenus. OnpeneneHne CTENEHN OKKCICHAS 3JIEMEHTOB 1O xuMmmaeckoit popmyie coenurerns. CocTaBIeHAE dbopmyn OEHAPHBIX
COEIMHEHWH, OOmmi cnocob MX Ha3bIBaHWS. bAHAPHBIE COCTAHCHMUS: OKCUTIBI, XJIOPHIbI, cympbums! 1 ap. CocTaBneHnE UX ¢dopmyi. IlpencraBaremm
OKCHIOB: BOIa, YTJIEKACIBIA ra3 ¥ HerameHas H3BecTb. [IpecTaBuTeNH IeTyIMX BONOPOIHBIX COEMHEHMI: XJIOPOBOJAOPOJ K aMMHAK.

OCHOBaHHS, WX COCTaB H Ha3BaHHWs. PacTBOPAMOCTh OCHOBaHWU B BOJEC. Tabmmma pacTBOPHMOCTHA THAPOKCHAOB H cojied B BOZE.
TlpencTaBHTE M IIENOYeH: THAPOKCHAB HATPHs, Kamds B Kanbiws. [loHsTAE O KaJECTBCHHBIX DPEAKIIMSX. UnpuxaTtopsl. M3MeHEHHE OKpacKH
AHOAKATOPOB B MEJIOYHOH Cpele.

KHCOTH, BX cOCTaB ¥ HaspaHmsi. Kiaccmuxamus KucioT. IIpencraBuTend KHCIOT: CEpHAS, CONAHAS M a30THAI. W3MeHeHHE OKPaCKH
AHOAKATOPOB B KACJIOTHOHM Cpene.

CoJIH KaK IPOM3BOIHEIE KHCIOT K OCHOBaHMiA. FIX cocTaB ¥ Ha3BaHMs. PacTBOPMMOCTD coneit B Boje. IIpencTaBuTe M CONed: XIIOPH HATPHS,
KapOoHaT u Gochat KambIHs.

AMopdHBIe H KPACTAUIAIECKHE BEMECTBA.

MesxMoeKyIspHEIE B3arMOIeHCTBAs. THIB KPACTAUTMYECKHAX PEIICTOK: HOHHAs, aTOMHAs, MOJIEKyIIpHAd 1 MeTaUumdecKas. 3aBECAMOCTD
CBOMCTB BEIIECTB OT THIIOB KPACTA/UIAYECKAX PEIIETOK.

BelmecTBa MOJIEKYIIPHOTO B HEMOJIEKYJISIPHOIO CTPOEH!s. 3aKOH IIOCTOSHCTBA COCTaBa JULA BEMCCTR MOJIEKYJISIPHOTO CTPOEHHS.

Yucrele BemecTBa M cMecH. [IpaMepsl XHUOKAX, TBEPIABIX H razoobpasusix cMeceli. CBOHWCTBA THCTBIX BEIMECTB H cmecet. Ix cocrtas.
MaccoBas # 00beMHAs [0JIA KOMIIOHEATA CMeCH. PacueTsl, CBSI3aHHEIC C HCIOIB30BAHAEM TIOHSTHS JOJISL.

Pacgérable 3amaum. 1. PacdeT MaccoBoil B 00BEMHOM JoJiel KOMIIOHEHTOB CMECH BEIIECTB. 2. BrumciieHre MacCOBOMA JI0JIA BEMECTBa B
pacTBOpe IO M3BECTHOH Macce pacTBOPCHHOTO BeIIecTBa ¥ Macce PacTBopdTeNs. 3. BeramcieHne MacChl pacTBOPAEMOro BEIEeCTBa ¥ pacTBOPHUTEIS,
HeoOXOOAMBIX UIS IPATOTOBIICHUAS oIpeieNleEHOM MacChl pacTBOpa € M3BECTHOM MacCOBOM HOJIe#l pacCTBOPEHHOTO BEIECTBA.

JleMoHCTpaUMH. O6pa3mbl OKCHIOB, KHCIIOT, OCHOBaHHH H colieil. Mojie/ KpPUCTAILIMIECKAX PEMICTOK XJIOpH/ia HATpHsd, aiMasa, OKCHIA
yrirepona (IV). CocoOs! pasieneHus cMeceil, IUCTAULIIAS BOJBL.

JIaGopaTopHble OObITHL 1. 3HAKOMCTBO C 0Opa3naMy BEIMECTB Pa3HBIX KIIACCOB. 2. Pa3nienenme cmecei.

IIpakTudeckas pabdora Ne 3.Agaym3 O9YBHI ¥ BOJIBL.
IpakTageckas padora Ne 4.TIpuroToBJIeHHe PacTBOpa caxapa ¢ 3a/IAHHON MAcCOBOM I0JIeil PACTBOPEHHOTO BEMECTBA.

IIpeaMeTHbIE pe3yJabTaThbl o0y4JeHHns

Vyanmuiicsa JOJDKEH ymMemb:
CIIOE30BaTh TIPH XapaKTEpPACTHKE BEIECTB IIOHATHS: «CTENCHB OKHCIICHYSY, (BANEHTHOCTBY, OKCHMBDY, (OCHOBAHWSD, (IIEIOTHY,
e W

eCTBEHHAs PEAKIUsD, KAHIAKATOPY, (KVCTIOTBDY, KKACIOPOZCOACPHKAMMIE KICJIOTEL, «OECKHUCIOPONHbIE KHCIOTED), «KACIOTHAs Cpelay,
«Kad - coe Mmcv Aﬁmmwﬁ Has Cpejiay, «IIKala pH», «coma», «aMopdHBIE BEIECTBAY, (KpUCTAIUTAYECKHE BEMECTBA», KKPACTAILIAICCKAs
«meNnoYH xwommm,m wﬁ&oemm.__. eckas pEIIETKa, «aTOMHAsl KpUCTaIMICCKast pemeTKa», «MONCKyJsipHad KpUCTaUIMIecKas PemeTKay,
pemeTKay, L

«MeTajumIecKast KpHCT aJUTAYeCKast UOEOHHANVV , «CMECH»;

d g@noﬁegﬁﬁowwﬂmu CJIOXHBIC EOOHVH.NEOOEO pemiecTna 1o

KHCJIOPOAa;
>>>> P . 0 OCHOBHOCTH U COJICPKAHHIO
Ao ® ROTIE: KACITIOTBHI I o emmrorTy ®TACCOB (OKCHIIBI, JETydHAE BONOPOMHBIC COCHUHEHW,

COCTABY HA OKCHIBI, OCHOBAHW, KHCJIOTBI B COJHM; OCHOBAaHWSI, KACTIOTBL B COJH



OCHOBAHHS, KHCJIOTHI, COK) 10 popMyIe;
OECHBATS CBOKCTBA OTHEJbHBIX [PEICTABHTENeH OKCHIOB (HAa MpMMepe BOJBI, YITIEKHCIOTO rasa, HeTameHOW H3BECTH), JICTYIHX
IPOKCHOB HATpHs, Kaluid H KaJIbIIHs),

BOJOPOTHBIX COEQUHEHHH (Ha mpPHMEpE XJIOPOBOXOpOJa H aMMHaKa), OCHOBaHHH (Ha IpPUMEpE T'H
KHCIIOT (Ha IPAEMEpE CEPHOU KHCIOTHI) B cojled (Ha IPAMepe XJIOpU/ia HaTpus, KapOoHaTa KaiupIus, Gocdara KaJIbIIH);

OIIpeAeATh BAJICHTHOCTDh K CTCICHb OKUCJICHHA 3JIEMEHTOB B BCIIECTBAX,
COCTaBJIATH GOUZOJ.FH OKCHIOB, OCHOBAaHMM, KUCJIOT B coJjieif MO BAJEHTHOCTSM M CTCIECHSAM OKHMCIICHUA 3JIEMEHTOB, 4 TaKXKe 3apsaaaM HOHOB,

YKa3saHHbIM B TabHne PacTBOPHUMOCTH KHCJIOT, OCHOBAHMH H COJIEH;
COCTaBJIATh Ha3BaHHA OKCHIOB, OCHOBaHMI, KACJIOT ¥ coJieit; CpaBHHMBaTh BAJICHTHOCTD H CTeIleHb OKUCJICHHUS, OKCHObI, OCHOBAaHH, KHCIIOTBI H

COJIA MO COCTaBy,

HCIOOJJIB30BAaTh HN@HEHQ PacTBOPHUMOCTH IS ONIPEACIICHHA PacTBOPUMOCTH BCIIECCTB,
yCTaHaBIIHBaTh I'CHCTHYCCKYIO CBSI3b MEXIY OKCHIOM H THAPO-KCUIOM H MNO@OﬁO,—,W EUN@O-OHHG\POH.WOEHO CBSI3H MEXIOYy CTPOCHHUEM

aToMa, XUMHAYECKOM CBS3BI0 H THIIOM éNOHmEJOONOM PCIIETKH XUMHICCKHAX OOOEONNHMW

XapaKTE€pH30BaTh aTOMHBIC, MOJIEKYJISIDHBIC, HOHHBIC METAUINYECKUE KPUCTAIUTAICCKHC PECIIETKHA; CPEAY pacTBOpa ¢ IOMOIEBIO IIKaJIbl ﬁm‘
IPHBOIHTH OIPHMEPEI BEMECTB C pa3HbIMH THIIAMH N@EOHEAOOKOM PEImETKHA,

IIpOBOOIHUTH Ha0JXOIeHNS 3a CBOMCTBAMH BEIIECTB U ABICHUAMH, IPOUCXOIAIHAMH C BEICCTBAMHU,

cobmonare IpaBHJIa TEXHUKH 0e30ImacHOCTH IIpH OPOBEOCHUHN HaOJDOJCHUH U OIIBITOB,
HCCIIEN0BATh CPENY pacTBOpa C HIOMOIIBIO HHIMKATOPOB, 3KCIEPHMEHTAILHO pa3AadaTh KACIIOTBI H IIENI0YH, II0JIB3YsICh HHIAUKATOPaMH,

HCOOJIH30BaTh IPH PCIICHUM PACYCTHBIX 3a1a9 OOHSTHS «MaccoBas HOJIA dJIEMEHTA B BEIIECTBE», «KMACCOBas N0 paCTBOPCHHOI'O BEICCTBAY,

«ob6BbeMHas 01 ra3000pa3HOro BEIMIECTBAY;
IPOBOAXTE PacdeTsl ¢ HCIOIB30BAHAEM TOHSTHH «MaccoBas IOJIL 3JIEMEHTAa B BEIIECTBE», «MACCOBas IO PACTBOPEHHOTO BEINECTBAY,

«oOBeMHas 10JIs1 ra3000pa3HOTO BEMIECTBAY.

MeTanpeaMeTHbIE Pe3yJIbTAaThl 00y IeHHA

Vaamuiicsa JODKEH ymemy.
UKT;

COCTABJIITh HA OCHOBC TEKCTA Ta0/AIBI, B TOM 9HCIIE C pHUMCHCHUEM CPEACTB

1101 pyKOBOJICTBOM y9HTeJIs IPOBOATE ONOCPE/I0BAHHOC Ha0IoIeHUE
1101 pyKOBOJICTBOM y9HTeIs 0pOpMILIT OTHET, BIJTFOYAIONIMH OMMACAHHIE SKCIIEPEMEHTA, €T0 Pe3yIHTaTOB, BEIBO/IOB;

OCYIECTBIATh HMHIYKTHBHOC o6oOmenne (OT E€TMHHYHOIO JOCTOBEPHOTO X 00meMy BEpOSTHOCTHOMY), T. €. OIpENelsTh obmme

CyIIeCTBEHHBIE IPH3HAKH [IBYX H 6Goee 0OBEKTOB B (PIKCHPOBATH KX B (HOPME MOHATHS MK CY/ICHI;
OCYIECTBIATH AEAYKTABHOC 0606menne (IOIBEACHAE EAUHUIHOTO JIOCTOBEPHOTO IO/ 06Iee TOCTOBEPHOE), T. €. aKTyaIH3HPOBATh IIOHATHE

BeHHbIE IIPU3HAKK OJIHOTO MM 6osee 0OBEKTOB;
AWM CYXJIEHHE, B OTOXICCTBILIT C HIM COOTBETCTBYIOIIKE CyIIECT p .

OIIpPEHACIITh aCIICKT HC.—NOON%NHNHENW

OCYIIECTBIATE KIAaCCH(HUKAIAIO;
3HATH ¥ HCIOJB30BATH pasIMdHbIe (OpMBI IPENCTABICHI KyaccuuKaIuy.




Tema 5.
EOHMWMM%:»E—P npoHcxoaamue ¢ BemecTBamu (12u) TaJIAY
e i M
SIBTICHAH KaK W3MEHEHWH, MPOMCXOMIIUX C BEMECTBaMH. SIBIEHHS, CBS3aHHBIC C M3MEHCHHEM KDPHC €CKOro CTpoe

BEIIECTBA IIPH II0
op CTOSIHHOM €r0 COCTaBe, (u3HdecKue sBicHHs. PH3pdeckue SBICHUS B XHMHH: MUCTHIUIAIHS, KPHCTAUTH3AIINAL, BbIIApABAaHAC H

mOwHOmEmMMoEmoawv OeHTpHyrupoBanme. —_— X¥MHA AldHE
JICHHS], CBSI3aHH AKITHIH X <
i » CBAI3AHHBIE C H3MEHEHHEM COCTAaBa BEMIECTBA, - XUMUYecKue peakmuu. [Ipu3Haku ¥ yCIOBHS IPOTEKAHHUA 9eCKHX pe .
H SHOTEPMHUYECKHUX peaKIusX. Peakiuu ropeHrs KaK 9acTHBIN Cirydaid S3K30TEePMUIECKHX pe i, IPOTEKAIO C BbIZICJICHAEM

CBeTa.
3akoH co HUSI .
XPaHEHHs] MacCHI BEIIECTB. XMMHAYECKHe YPaBHEHHs. SHaueHAe HH/IeKCoB 1 koa(drmuenTo. CocTapnenye ypaBHCHHH XUMAICCKHX

peaxIuii.
Pacygetn:
OHIeCTE 0 XMMHUYICCKHM ypaBHEeHHsM. Pelmenne 3amad Ha HaxOXIEHHE KOJIMYECTBA BEIIECTBA, MACChl KK obpeMa IpoayKTa peaknnau 1o
Y BEIIECTBA, Macce MMM 06BEMY MCXOXHOTO BEIIECTBa. PacueThl ¢ MCIOIB30BAHMEM MOHSTHS «OJI1», KOr[[a HCXOMHOE BEMICCTBO NIaHO B

BHZIC paCTBOpa C 3alaHHOW MaCCOBOH 0Jiell paCTBOPEHHOIO BEIIECTBA MM COAEPKUT ONPENEIEHHYIO 0O npuMecei.
Peakiun paznoxxerns. [IoHATHE 0 CKOPOCTH XHMHYECKHX peakiuii. Katamusaropsl. DepMeHTSL.
Peaxiun coenmaenus. KaTanuTrdeckne v HeKaTaTUTAYECKHE peakiun. OGpaTiMble B HEOOpAaTHMBIC PEaKIIAH.

Peakumm 3amemenus. DIEKTPOXMMHYECKHH DSl HANPSHKEHANH META/UIOB, €r0 HCIOJB30BAHHE U MPOTHO3MPOBAHHMSA BO3MOXHOCTH

IPOTEKAHU pEeaKOUi MEXIy MEeTaJUIaMH H PaCTBOPAMH KHMCIIOT. Peaknuy BEITECHEHHUS OJHUX METAIUIOB U3 paCTBOPOB MX coJiel IpyTMMH METaJUIaMH.

Peaxiuu o6MeHa. Peakiun HefiTpammsaau. Y CIOBUsI IPOTEKAHHS Peakui oOMeHa B paCTBOPaX 10 KOHIA.
THIIBI XUMHYECKHUX peaknuii (0 MPH3HAKy (YHCIO M COCTaB HCXOJHBIX BEIIECTB U IPOMYKTOB pEaKIMi») Ha OpHEMEpe CBOMCTB BOMIBL

Peakiuy COEIVHEHHS - B3aUMOZEHCTBME BOJABL C OKCHJAMH METAUIOB M HEMETalIOB. ITonsTHE
Peaxmuu obMeHa (Ha IpHMeEpe

P €aKI[HsI pPa3JIOXKCHHsS - DJJIEKTPOJIM3 BOJBI.
(THOPOKCHUBD). Peaxnmpmm 3aMeIneHus - B3aHMOJIEHUCTBHUE BOOBI C MCIOYHBIMH H IEeJIOYHO3€MEIIBPHPIMA METaJLUIaMH.

THApOJr3a CyIb(hua ATFOMAHUS H KapOuia KaabIus).
Pacuérnble 3aqa4n. 1. Beraucienne 10 XMMAYECKAM YPaBHEHMAM MacChl M KOJIMYeCTBa BEMIECTBA IO M3BECTHOH Macce MM KOIHIECTBY
Brramcierde Macchl (KOJMYECTBA BEMECTBA, 00BeMa) MPOIyKTa

BelecTBa OJHOTO M3 BCTYHAIONIMX B PEAKIHIO BEIMIECTB MM IIPOMYKTOB PEaKIud. 2. .
aIero OIpeeeHHYIO OO IPUMECEH. 3. Beramcnenre Macchl (KOJIMYecTBa BEMECTBA,

PCaKIliy, ecJId U3BECTHA Macca HCXOOHOIo BemecTBa, COOCPXK

zmv nmponoykKTa pEaxKIuu, eCJId U3BECTHaA Macca pacTBOpa MaccoBas JI0Jis1 paCTBOPEHHOTO BeIIeCTBA.

00Be
IIpeamMerHbI€ PE3YIbLTATDI o0Oy4YeHHs:

IX BEMECTB M IPOINYKTOB DPEaKIUH; TEIIOBOMY sdpdexty; Ha-

armum JDKEH YMemb.
o mmwomw%mﬁwowm? XHMAIECKHAE DPEeaKnuy 10 THCITY mm.oooamww ACXOIHE
IIpaBJIeHHIO IPOTECKAHHA peaxiyy; yJacTHIO KaTaTA3aTopa; E———
HCIIONB30BaTh TaOJHITY pacTBOPHMOCTH I ompeeIeHA woaommmm» i S
(axTHBHOCTH) METAJLIOB JULA onpeneCHU BO3MOXHOCTH %x%a@oa Sy
HaGonaTh W OIMCHIBATH HOPH3HAKA H ycroBHs TEUCHA
A wmacchl EHE 00BeMa IPOJTYKTa PEAKITHH [0 KOIMHeCTRY, macce

eKaHs peaKIi 0OMeHa; EKTPOXAMAYECKHH PST HAPSDKECHHAHA

Ty META/UIAMHE F BOJHBIMA PACTBOPAaMH KHCIOT A coJeit;

o
JeNaTh BHIBOJBI HA OCHOBAHHH aHATA32 HaOMIONeHWH 3a

R O T




MacCOBOH IOJIeH PacTBOPEHHOIO BEMIECTBA MK COZCPXXHUT OIPEAENIEHHYIO JOJIIO IIPUMECE].
Meranpenmernbie pe3syabTaThi 06y 9enns

Yaaumakics KomkeR ymems.:
® COCTABISITE Ha OCHOBE TEKCTA CXEMEI, B TOM YHCIIE C IPAMEHEHNEM cpencts UKT;
¢ CaMOCTOSTENEHO OQOPMIIATE OTYET, BKIIOYAIONTHI ONACAHTE 9KCIEPAMEHTA, €ro pe3yIbTaToB, BEIBOJIOB;
® HCIOOJIB30BaTh TAKOM BHM MBICJIEHHOTO (MneamsHOro0) MoeMMpOBaHKs, KaK 3HAKOBOE MOJleIMpoBaHue (Ha IPAMepe ypaBHEHHH XAMHYECKHAX
peaxumit);
® Pa3IMYATh O0BEM H CONEPIKAHME TOHSTHIL;
® Pa3IHYaTh POAOBOE M BHIOBOE MOHSTHS:
¢ OCYIIECTBJIATE POXOBHIOBOE ONPE/IEIICHHAE TOHSTHI.

HdemoHCTpanmumn. [Iprvepsr pmsmgeckux SIBICHHH; a) IUIaBNeHre napaduma; 6) maddy3nss MymHCTEIX BEmECTB ¢ TOpsIIEH JTaMIIOYKH
HaxamuBaHWs. [IpEMepsr xuMugeckux sBIeHwMIL: a) TOPeHNe Maruus; 6) B3auMOJEHCTBHE COJHORH KHCJIOTBI ¢ MpaMOPOM HJIM MEJIOM; B) HOIydeHHE
THApoxcuna Memu (II); r) pacTBopeHHe moiy<eHHOTO THAPOKCHNA B KHCIOTaxX; J) B3aHMOJEHCTBHME OKCHAA MEIH (II) ¢ ceproit kucnoTOM mpH
HAarpeBaHuy; €) pasioXeHHe IePMAHTAHATA KAHS, ) B3aMMOJIEHCTBHE Pa36aBICHHEX KHCIOT ¢ METALIAMEL.

JlaGopaTopHsie onbrThL 3. CpaBHeHME CKOPOCTH HCITapeHus BOME 1 CIMpTa I10 HCYE3HOBEHMIO UX Kallelb Ha (HIIBTPOBAILHORN Oymare. 4.
OxucneHre Memw B miamerw CLIMPTOBKA HJM TOpenkd. 5. [loMyTHEHHe H3BECTKOBOM BOXBI OT BBIILIXaCMOr0 YIIIEKHCIIOro raza. 6. Ilomyuerme
YTIICKACIIOrO rasa B3aMMOCHCTBAEM COZBI M KHCIIOTHL. 7. 3aMelmenne Meznr B pacTBope xuyiopuaa Mema (11) xemesom.

Ilpakrageckas pa6ora Ne S.IIpA3HaKH XAMAYECKAX peaKIidil.

IIpenMeTHbIe Pe3VILTATHI o0vdeHHus:

Y9anmmiics nomker ymems:
obpamartscs ¢ 1a60paTtopHEIM 060pyIOBAHAEM H HarpeBaTeIbHEIMA IPHOOPAMHA B COOTBETCTBHY C [PABAIIAME TEXHIKE Ge3omacHOCTH;

BBIIOJIHATE IIPOCTEHIIME IPAEMBI paboThI ¢ TaGOPaTOPHEIM 060pYIOBAHAEM: N1abOPaTOPHBIM MITATHBOM; CIIMPTOBKO;
HaOJIONATh 33 CBOHCTBAMH BEIIECTB H SBIEHAAMHE, IIPOHCXO/ISIITAME C BEIECTBAMHU;

OMHCEIBATE XHMHIECKAHN SKCIIEPHMEHT C IOMOIIBIO ECTECTBEHHOTO (PYCCKOTO MM POIHOTO) S35IKA H S3EIKA XVIMUH;
J€JIaTh BBIBOJBI IO PE3yJIbTaTaM IIPOBEJECHHOIO 3KCIIEPAMEHTA;

TOTOBHTH PAaCTBOPEI C OIIPEEICHHOH MacCoBOH HoJiell paCTBOPEHHOIO BEIECTRA;

IOPHTOTOBHTE PACTBOP H PAaCCYMTATh MacCOBYIO JIOJIIO PACTBOPEHHOIO B HEM BEIIECTBA.

MetanpenMeTHbie pe3yabTaThl 00ydeHHs

Y uanmmiics nommKeH ymemy:
,, CaMOCTOSTENHHO HCIOJB30BATh OLOCPEOBAHHOE HAOIO/ICHAE.



Tema 6.  Teopmsi deKTPOTMTHYECKOI IUCCOMANN 1 CBOMCTBA KJI1ACCOB HEOPraHM4eCcKuX coequHenuii (22 u)

Tlonsitre 06 3nexTposmTHYECKOH THCCONMAIAN. ONEKTPONHATHL ¥ HEDNEKTPONMTEL. MEXaHU3M TUCCOMMAIAH 3NIEKTPOJIMTOB C pa3MIHbIM
THIIOM XAMMHECKOH CBs3U. CTeneHb eKTpoIMTAYeCKol mucconmanuu. CHIbHEE ¥ CIabhe 3IIEKTPOJIUTHL

OCHOBHBIE TIONOXEHAS TEOPHE IEKTPOIUTAYECKOMN mucconnanyy. VIonnble ypaBHEHMs peaKuwii. YCIIOBUsS IPOTEKaHHs peakmud oOMeHa
MEXITy SICKTPOIMTAMHI 0 KOHIIA B CBETS HOHHBIX MPE/ICTABNEHHIA.

Kiraccnbukanws worOB ¥ UX cBOMCTBA.

Kucnotel, mx knaccuuxamus. JInccommanus KACIOT B ¥X CBOMCTBA B CBETE TEOPHH 3JIEKTPOIMTHYCSCKON MCCOIMAIHH. Monexynsipasle u
HOHHBIC yPABHCHWAS PEaKIMi KUCIOT. B3auMomelcTBre KHCIOT ¢ MeTauiaMu. ek

TPOXMMHUYECKUH PsJl HANPsDKEHWH MeTauioB. B3amMopeiicTere
KHCJIOT C OKCHAaMM METaUIOB. B3auMonelcTshe Kuci

OT C OCHOBaHWSMH - peakius HeHTpamu3amwu. B3amMonelicTBHE KHCIOT C COJISIMIL.
Vcnonp3oBanye TaGImIET pPACTBOPHMOCTH ISt XapaKTEPUCTHKH XUMUYECKHX CBOHCTB KHCIIOT.

OcHoBamus, wux Knaccuuxamus. Jlpcconmamms OCHOBAaHME ® WX CBOMCTRA B

CBCTC TCOPHUU OJICKTPOJUTAYECKOW IHCCOLHAIUM.
| Bsammoneiictere ocroBanwmii ¢ KHCIIOTaMH, KHCIOTHBIMU OKCHIAMH ¥ COISIMA. VICTIONB30BaHHE Tab MBI PacTBOPAMOCTHA JUISl XapaKTEPHCTHUKU
XAMHYECKHAX CBOMCTB OCHOBAHWH. Pasnoxenue HEPaCTBOPUMBIX OCHOBAaHM IIpH HarpeBaHuH.
Comm, mx xnaccubuxamws u AUCCONMANyst PA3sTUYHBIX TUNOB conell. CBoMcTBa cojelf B cpeTe TCOPUH JNEKTPOIMTHYECKON THCCONHAIH
Bsammopneiictere coneit ¢ METalllaMH, yCIOBHsS NPOTEKAHWS JTHX peakiui. B3amMmomeHcTBHE comelt ¢ KHCIIOTaMHA
Wcnone3osanwe Tabmrm: PacTBOpHIMOC

TH JUISL XapaKTEePUCTHKYA XAMUIECKHX CBOKCTB COJICH.
O600menne crenenwmit 06 OKCHIAX, X KIacCupuKanuu u

I'eneTHueckue PsAIBI METAJLIOB ¥ HEMETALIOB. | eHeTHYeC
OxucuTemHO-

Peaxumu womnm

XAMWYECKUX CBOMCTBAX.

Kasi CBSI3b MEXKIY KilaccaMu HCOPraHW9IECKHX BEIMIECTB
BOCCTAHOBUTEIILHbBIC peakuyu. OKHCIHTENS H BOCCTaHOBUTEIL, OKHACIIEHUE H BOCCTaHOBJIEHUE.
oro obMena u OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIE

PC€aKnn. Ooodﬂwﬁogo %Uﬂwmaa Oéogﬂoﬁwmo-_wooo.ﬂmmnuwﬁ.ﬁmﬁvag
peakmuii MeToioM 3JICKTPOHHOTO Oalnanca.
CsaoiicTBa TIPOCTBIX BEMIECTB - METAUIOB ¥ HEMETAIUIOB, KHCIIOT ¥ COJICH B CBETE TIpEeACTaBIEHU 00 OKHMCIIMTEILHO-BOCCTAHOBATEIIEHEBIX Ipouneccax.
Ipeamernbie pe3yabTaThl 00yYeHHs:

Y9ammiics [oIDKeH ymems:

¢ HCIONB30BaTh OPU XAPAKTEPHCTHKE NPEBPAMICHHN BEMECTB MOHSTHS: «pacTBOpY,

«AIIEKTPOIATHYECKAS MUCCOLTAANHAD),
«HEIJICKTPOIUTHL), «CTCIICHB AUCCOMHanrmy,

«3NEKTPOIATE,
(CHIIbHBIC SNEKTPONHMTED), «CNAOLe SNEKTPONMTEIY, «KATHOHBDY, «aHHAOHBDY, (KHUCIIOTHDY,
(OCHOBAHNAY, «COJHY, HOHHBIE PEAKIMMY», HECONe0OPasyIomue OKCHBD, «Coneobpasyromue OKCHIBD), OCHOBHBIE OKCHIBIY, KKACIOTHEIE
OKCHJIBD?, «CDCIIHUE COIM», KACIBIE COIMY», OCHOBHBIE CONMY, (TEHETHUECKHH psimy, (OKHCIMTEEHO-BOCCTAHOBUTENBHbIE PEAKIAM,
«OKHCIIMTENEY, KBOCCTAHOBHUTEIb), KOKACIEHHEY, (BOCCTAHOBICHAE),

OIHUCBLIBATH PACTBOPEHUE KaK HU3HKO-XIMAYECKHH TpoIiecc;

WLIIOCTPAPOBATE IIPUMEPAMU  OCHOBHBIE IIOJIOXEHHS TEOPHH 3JIEKTPOIMTHYECKON A@CCONMANAW; TECHETHYECKYIO B3aMMOCBS3E MEXITy
BEIICCTBAMM (IIPOCTOE BEIIECTBO — OKCH — THAPOKCHJ — COJIb);

¢ XapaKTepu3zoBaThb O@EO XAMHAYCCKHE CBOMCTBA KHCJIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OC

HOBaHWW M CONEH C IO3mmmit TEOpUH
ONCKTPOIMTAICCKOR MUCCONMAIMHA; CYIHOCTD 3EKTPONUTHIECKOM IUCCOLUAIAY BEMIECTR ¢ KOBAICHTHOH NOJSIPHOM ¥ MOHHOM XMMUYecKoit



CBA3bI0; CYIIHOCTD OKHCJIUATEIHHO-BOCCTAHOBATEIIBHBIX @OENHMW 3
e [IPHBOJUTH IPHMEPHI muomma.ﬁm&v TMOATBEPXKAAtOIMX XUMHAYCCKHC CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHIOB, KHCJIOT, OCHOBAaHHU H COJICH,

CYIECTBOBAHHE B3AEMOCBSA3A MEXIY OCHOBHbIMA KIIaCCaMA HEOpPraHUYeCKUX BEIEeCTB;
e  KJIACCH(HUIUPOBATH XMUMUYECKHE PEAKIIAH 10 (A3MCHEHHIO CcTereHel OKHUCIEHHS AIIEMEHTOB, 00pasyloEX pearupyromue BemeCTBaY,
e COCTABJISTH YPABHEHHS SIEKTPOIMTAYECKON IMCCONMALMH KUCIOT, OCHOBAHHH M Coleif; MOJIEKyJISpHEIe, IIOJHBIE M COKPAMICHHBIC HOHHBIC
ypaBHEHHS PEAKIMA C YYACTHEM INIEKTPOIMTOB; YPABHCHUS OKHCIIATEIbHO-BOCCTAHOBATENBHBIX PEaKIui, HCIOIB3YsT METOA JICKTPOHHOTO
Gamanca; ypaBHEHHs DPEaKUH#, COOTBETCTBYIOMKX IOCIENOBATEIEHOCTH («UemouKe») MpeBpAMeHnil HEOPraHMIeCKUX BEMECTB PasIMTHBIX
KJIacCoB;
OTIpeNIeNATH OKUCIHTE! B BOCCTAHOBHTEIb, OKMCIICHHE ¥ BOCCTAHOBICHUE B OKHUCJIUTEHHO-BOCCTAHOBUTEILHBIX PEAKITAAX,
yCTAaHARIMBATH (PMYUHHO-CIIEICTBEHHBIE CBS3M: KIACC BEMECTBA — XHUMHUICCKHIE CBOMCTBa BEIIECTBA,
HAGIIOATh ¥ ONACHIBATE PEAKITAH MLy HIEKTPOIATaMI C IOMOIIBIO ECTECTBEHHOTO (PYCCKOTO UK POIHOrO) S3bIKA U A3bIKA XAMUH,
IIPOBOIATH ONBITHI, TOATBEPKIAIONIAE XMMITIECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMCCKIX BEIICCTB.

MeTanpeaMeTHbIE Pe3yIbTaThI 00y YeHust

Yy9ammuiics TOJDKEH yMems.

JleaTh IIOMETKH, BEIINCKH, IATHPOBAHHAE TEKCTA;

COCTaBJIAITh AOKIIAN;

COCTABJIATH HA OCHOBE TEKCTa rpaduKku, B ToM urcie ¢ npumererneM cpencts UKT;

BJIAI€Th TAKAM BHJIOM H3JIOXKEHMS TEKCTa, KaK PacCyXICHHUE;

HCIIONB30BaTh TAKOM BHJ MBICIEHHOTO (HACATHHOr0) MONETMPOBAHKS, KAK 3HAKOBOE MOJEIMpPOBAHHME (HAa HPMMEpPE ypaBHCHHH peaxnuu
IIMCCOIAAIAH, HOHBBIX YPaBHEHUH peaKIuii, moTypeaKui OKWHCJIEHHSI-BOCCTAHOBIICHH),

pa3snmYaTh KOMIOHEHTHI TOKa3aTeNbCTBa (TE3UC, apTryMEHThL U dopMy OKa3aTeIbLCTBA);

e OCYMIECTBIIATH IIPAMOE HHIYKTHBHOE JOKA3aTEIbCTBO.

JlemoncTpanuy. VICIBITaHAE BEMECTB M X PAaCTBOPOB HA JICKTPOIPOBOIHOCTD. 3aBUCHMOCTH 3JEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTHI OT
KOHIleHTpanuy. B3zaumoaeicTBrE IUHKA C Cepoil, COJISTHOM KHCJIOTOM, XJIOPHIOM ME/HA (II). F'operune mareus.

JlaGopaTopHnbie onbIThl. 8. Peaknuu, XapakTepHbIE UL paCTBOPOB KACIOT (constHOM Wi cepHOl). 9. Peaxiin, xapakTepHbIE U1 paCTBOPOB
menodeii (THAPOKCHA0B HaTpust M kamus). 10. Ilomydenne 1 CBOMCTBA HEPACTBOPAMOTO OCHOBaHHMs, HanpuMep ruapokcuaa Mem (II). 11. Peaxiuw,
XapaKTepHble Ui pACTBOPOB COJIel (HampuMeD, UL XJIOPHIa ME/H (II)). 12. Peaxmum, XapaKTepHbIe i OCHOBHBIX OKCUOB (HalpHMep, Ui OKCHIA
xapius). 13. Peaxiwy, XapaKTepHbIC UL KACIOTHBIX OKCUAOB (HanpuMep, VIS YTIIEKACIIOTO rasa).

IpakTugeckas padora Ne 6. CBOICTBA KACIIOT, OCHOBAHHMIA, OKCHJIOB ¥ COJICH.
Ipaxraueckas paGora Ne 7. Pemenne SKCIEPAMCHTATbHEbIX 33185,




