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8 kiacc (2 yaca B Henes, Bcero 68 yacos) YMK O.C.I'a6puessin @I'OC
MHNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOTO Kypca mo XUMHUH A 8 Kiacca paspadborana Ha ocHoBe PI'OC BTOpOro MOKOJIEHHs, MTPUMEPHON MPOTrpaMMBbI
OCHOBHOT'0 0011ero o0pa3oBaHus 1Mo XxuMmuM (0a30BbIi ypoBeHb) U aBTOpckoi mporpammbl O.C. I'abpuensHa (I'abpuensu O.C. mporpamma Kypca
xumun 11 8-11 kimaccoB o0mieo0pazoBarenbHbIX yapexkaenuit M: JIpoda,2010r).

[Tporpamma paccuntana Ha 68 yacoB (2 yaca B Heneno). [laHHas mporpamMma KOHKpPETH3UPYET CoJiepiKaHue CTaHAapTa, Aa€T pachpelesieHue
y4eOHBIX YacoB IO pasleiaM Kypca, MOCIeA0BAaTEeIbHOCTh U3YUCHUS TEM U PA3JelioB C YYETOM MEKIPEIMETHBIX M MPEAMETHBIX CBS3CH, JIOTHMKH
y4eOHOro npoiiecca, BO3PaCTHBIX OCOOCHHOCTEH ydaluxcsl.

Xumusi, Kak OJIHa U3 OCHOBOIIOJIAralIInX 00JacTeil €CTeCTBO3HAHUS, SIBJISIETCS HEOTHEMJIEMOM YacThi0 00pa30BaHMs MIKOJLHUKOB. Kaxkbrit
YeNOBEK KUBET B MUPE BEILECTB, IOITOMY OH JOJKEH UMETh OCHOBBI (DyHIaMEHTAIIbHBIX 3HAHUN MO XMUMHH (XMMHUYECKash CUMBOJIMKA, XUMUYECKHU €
MOHSATHS, ()AaKThl, OCHOBHBIC 3aKOHBI W TEOPHWH), TO3BOJIAIOIINE BBHIPAOOTATh MPEICTABICHHUS O COCTaBE BEIECTB, MX CTPOCHUU, MPEBPAIICHUSX,
MPAKTUYECKOM HCIIOIBb30BAHUH, & TaKXKE 00 OMACHOCTH, KOTOPYIO OHHM MOTYT MPEACTaBIATh. M3yuyas XUMUIO, ydaliuecss y3HAIOT O MaTepUaIbHOM
€IMHCTBE BCEX BEUIECTB OKPYKAIOIIETO MHUPa, 0OYCIOBIEHHOCTH CBOIMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, IMO3HABAEMOCTH U TPEICKA3yeMOCTH
XUMHUYECKUX sBJIeHUH. V3yueHrne cBOMCTB BEIIECTB M UX MPEBpAIICHUN CIIOCOOCTBYET Pa3BUTHIO JOTMYECKOTO MBIIUICHUS, a MpaKkTudeckas padbora ¢
BelIeCTBaMH (J1a00paTOpHBIE OIBITHI) — TPYAOIIOOUIO, aKKypaTHOCTH M coOpaHHOCTH. Ha mpumepe XMMHM ydammecs: MojydaroT NPEeICTaBICHUS O
METOJIaX MMO3HAHUs, XapaKTEPHBIX I €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAILHOM M TEOPETUYECKOM).

PaGouas nporpamma yueGHOro Kypca XUMHUH JUIs 8 Kjlacca COCTaBjieHa Ha ocHoBe IIpuMepHOi mporpammbl OCHOBHOTO OOIIEro o0pa3zoBaHUs
Mo XxuMuHu (0a30BbI YPOBEHB) M MPOrPaMMBbI Kypca XUMUU JUTsl ydamuxcs 8 kiaccoB o0iieo0pasoBatenbHbIX yupexaeHuit apropa O. C. I'abpuensina
(2010 rona).

[Tporpamma paccuntana Ha 68 4acoB (2 yaca B HEJIeIN0), B TOM YHCIIE Ha KOHTPOJIbHBIE pa0OThI- 4 yaca, MpaKTUYECKUE pabOTHI —7 YacoB.

CopepxaHre MPOrpaMMbI HAITPABJICHO HA OCBOCHHE YYAITUMUCS 3HAHUI, YMECHUH ¥ HaBBIKOB Ha 0230BOM YPOBHE.

enu n3ydyeHust XumMuu B 8 Kiacce:
* OCBOEHHE BaKHEUIINX 3HAHUN 00 OCHOBHBIX MOHSTUSAX M 3aKOHAX XMMUU, XUMUYECKON CHMBOJIHKE;

* OBIAJCHHE YMEHHUSMHU HaOJIOaTh XUMHUYECKHE SIBICHUS, MPOBOJUTh XUMUUYECKUN SKCIIEPUMEHT, MPOU3BOJUTH PACUeThl HA OCHOBE XMMHUYECKUX
dbopMyI BElIeCTB U YPAaBHEHUN XUMUUYECKUX PEAKIUH;

* pa3BUTHE TMO3HABATEILHBIX WHTEPECOB U WHTEIUICKTYalbHBIX CIIOCOOHOCTEH B TMpollecce TMPOBEACHUS XUMHUYECKOTO OKCIEPUMEHTA,
CaMOCTOSATEIJIIBHOT'O HpI/IO6peTeHI/I$I 3HAaHUH B COOTBETCTBUH C BO3HUKAKIITNMU )KNU3HCHHBIMU HOTpe6HOCT$[MI/I;

®* BOCHHUTAaHHWEC OTHOLICHHUA K XMMHHU KaK K OTHOMY U3 CbYHI{aMeHTaIII)HI)IX KOMITOHCHTOB €CTCCTBO3HAHUSA U DJICMCHTY 06mequOBequK0171 KYJIBbTYPBI;

* TPUMCHCHUC ITOJTYYCHHBIX 3HAaHUU U YMeHI/Iﬁ JJISL 0€30IacHOr0 MCIIOIB30BaHUS BCIICCTB MU MAaTCpHUAJIOB B 6I>ITy, CEJILCKOM XO35MCTBE U Ha
IMPONU3BOACTBE, PCHICHUSA NPAKTHYCCKUX 3aJad B HOBCG}]H@BHOI\/II KNU3HU, NPEAYIIPCIKACHUA SIBJ'IGHI/II7I, HaHOCAIIUX BpPE€a 3O0POBBIO UYCIIOBEKA U
OKpY>Karollen cpere.

3apaum:



1.ChopmupoBaTh 3HaHNE OCHOBHBIX MOHSATUH 1 3aKOHOB XMMHH,

2.

BocnutsiBaTh 00111€U€10BEYECKYIO KYIBTYPY;

3. Yuuth HabM0AaTh, MPUMEHATH MOJTY4YEeHHBIC 3HAHUS HA MPAKTHKE.
JINYHOCTHBIMM pe3y/IbTaTaAMM U3y4CHHS NpeaMeTa « XUMHUI» B 8 KJIacce SBJISAIOTCS CIEAYIOIINE YMEHHUS:

0CO3HaBaTh CAWMHCTBO U LCJIIOCTHOCTH OKPYXAIOMICI0 MHPA, BO3MOKHOCTHU €TI0 IIO3HABACMOCTU U O0OBSICHUMOCTH Ha OCHOBE JOCTHKCHHI
HAYyKH,

IMOCTCIICHHO BBICTPAMBATDH COOCTBEHHOC EJIOCTHOC MUPOBO33PCHUE: OCO3HABATH HOTpe6HOCTB 1 TOTOBHOCTDH K CaMOO6p330BaHI/IIO, B TOM
YHUCJIC U B paMKax CaMOCTOSTEIbHOMN JIEATEILHOCTH BHE IIKOJIBI;

OLCHUBATh XU3HCHHBIC CUTyallul C TOYKH 3PpCHUA 0e301macHOTo 06pa3a KHU3HHU U COXPAaHCHUS 310POBbA;

OLICHUBATh 9KOJIOTHYECKHM PHUCK B3aMMOOTHOIIICHHUI YeIoBEKa U IMPpUPObI.

q)OpMI/IpOBaTL 9KOJIOT'HYCCKOC MBIIJIICHHUE: YMCHUC OLCHUBATH CBOIO ACATCIIBHOCTD U IMOCTYIIKU APYIUX J'II-O,Z[GI71 C TOYKH 3PCHHUA COXPAHCHUA
OKp}/')KaIOH_[eﬁ CpCAabl - rapaHTa ) XU3HH U 6J'IaFOHOJ'Iy‘II/I$I J'II-O,Z[GI71 Ha 3emiie.

MeTanpeaMeTHBIMH PE3yJIbTaTaMU U3yYeHHS Kypca « XUMHs SIBIAETCS (OPMHUPOBAHUE YHUBEPCATBHBIX YaeOHbIX aericTBuil (YVY /).

Peeynsmusnvie YVII.

CaMOCTOSITEJIbHO OOHAPYKUBATh U (DOPMYIUPOBATH YUEOHYIO POOIEMY, ONIPENETATh LEIb y4eOHOU NeITeIbHOCTH;

BbIIBUT'aTb BCPCUU PCUICHUA HpO6HeMI)I, 0CO3HaBaTh KOHEYHLIN pe3yibTar, BI)I6I/IpaTB N3 NOPCHJIOKCHHBIX M HCKATb CaAMOCTOATCIIBHO
CpEeACTBA JOCTIKEHHUS LICIIH;

COCTABJIATH (MHIMBHYaJIbHO WU B TPYIINE) IUIAH PEIICHHSI TPOOJIEMBI;

paboTas 1o 1aHy, CBepsTh CBOM JEHCTBUS C LIETbIO U, TPU HEOOXOAMMOCTH, UCIIPABIISITh OMIMOKHA CAMOCTOSITENBHO;

B JIMAJIOTE C YYUTENEM COBEPIICHCTBOBATH CAMOCTOSTENILHO BBIPAOOTAaHHBIE KPUTEPUU OLIEHKU.

Toznasamenvruvie YYJ/I:

aHaJIM3UPOBaTh, CPABHUBATh, KJIaCCU(DUIIUPOBATh U 0000IIaTh (PAKTHI U ABICHUSA. BBIABIAATH MPUUUHBI U CIEJCTBUS MPOCTHIX SIBJICHHMA.
OCYILECTBIISATh CPaBHEHUE, KJIACCU(PHUKAIINIO, CAMOCTOSATENILHO BHIOMPAst OCHOBaHMS U KPUTEPUH JIJTsl YKa3aHHBIX JIOTHUECKUX Olepaluii;
CTPOUTBH JIOTUYECKOE pacCyXKJeHHE, BKIIOYAIOIIee YyCTaHOBICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

CO3/1aBaTh CXEeMaTUYECKHE MOJEIH C BbIJICJIEHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

COCTaBJIAThH TE€3HCHI, PA3JINYHbIC BU/IbI TUIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.).

npeoOpa3oBbIBaTh HHPOPMALIMIO M3 OJHOTO BHJA B Ipyroi (Tabauily B TEKCT U Ip.).

YMETh OMpPEEIsATh BO3MOXKHBIE MCTOYHUKHA HEOOXOIMMBIX CBEICHUH, MPOU3BOANUTH MOMCK WH(GOpPMAINK, aHATH3UPOBATh M OIICHUBAThH €&
JIOCTOBEPHOCTb.

Kommynuxamusnvie YYII:

CaMOCTOSITeNbHO OPraHM30BBIBaTh ydeOHOE B3aMMOJECHUCTBHE B Tpymie (ONpeAenaTs o0Imue IenH, pacupeaesisTh PO, JOTOBAPUBATHCS JIPYT C
APYTOM U T.1.).

IIpenmMeTHbIMHU pe3yJIbTaATAMM U3YUYCHHUS PEAMETA SBISIOTCS CIEAYIOIINE YMEHHUS:



® OCO3HAHME POJIM BEILECTB:
- OIIPEAEIIATh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- 00BSCHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.

® PacCMOTPEHME XUMHUYECKHUX ITPOLIECCOB:

- IPUBOJIUTH NTPUMEPBI XUMUYECKUX IIPOLIECCOB B MPUPOJIE;

- HaXOJIUTh YEPThl, CBUAETEIbCTBYIONIME 00 OOIMMX IPU3HAKAX XUMMHUUYECKHUX IIPOLIECCOB U UX Pa3INUUsiX.

® HCII0JIb30BAHNE XUMUYECKUX 3HAHUM B OBITY:

— OOBSACHATH 3HAUEHHUE BEIIECTB B KU3HU U XO34HUCTBE YeIOBeKa.

® O0BSICHATH MUP C TOUKU 3PCHUS XUMUU:

— IIEPEYUCIIATh OTIIMYUTEIIbHBIE CBOMCTBA XMMUYECKUX BEIIECTB;

— Pa3M4aTh OCHOBHBIE XUMHYECKHUE MPOLECCHI;

- OIIPEACIIATh OCHOBHBIE KJIACChl HEOPTAaHUYECKUX BEILECTB;

- IOHUMATh CMbICI XUMHUYECKUX TEPMUHOB.

® OBJIQJICHUE OCHOBAMM METOJIOB ITIO3HAHHUSI, XapAKTEPHBIX JJI1 €CTECTBECHHBIX HAYK:
- XapaKTepU30BaTh METO/Ibl XUMHUECKON HayKH (HaOJI0IeHUE, CpaBHEHHUE, IKCIIEPUMEHT, U3MEPEHHE) U X POJIb B [IO3HAHUU IIPUPOJIBL;
- IPOBOJUTH XUMUYECKUE OMBITHI U SKCIIEPUMEHTHI U OOBSICHITh UX PE3YNIbTATHI.
® yMEHME OLICHUBATh I1OBEJCHHUE YEJIOBEKA C TOUKU 3PEHUS] XUMUYECKONW O€30IaCHOCTH 110 OTHOIIEHUIO K YEJIOBEKY U IPUPOJIE:
- MCII0JIb30BATh 3HAHUS XUMMHU IIPU COOJIIOJIEHUU MPABUJI UCTIOIb30BaHMsI OBITOBBIX XMMHUECKUX NIPENapaToB;
— pa3nuyaTh onacHble U 0e30macHbIe BEIIECTRA.

Pabouas mporpamma mocTpoeHa Ha OCHOBE KOHLIEHTPHUUECKOIO MOJAXOJa. DTO JOCTUTaeTcsl MyTEeM BbIYWJICHEHUS JUJIAKTUYECKOW €IUHUIIbI —
XMMHUYECKOI'0 JIEMEHTa - U JallbHEeHIIeM yCI0KHEHUN U PacIIuPEHUH €e: 3/1eCh TAKOBBIMHU BHICTYNAIOT ()OPMBI CYIIECTBOBAHUS (CBOOOJHBIE ATOMBI,
IIPOCTHIE U CIIOXKHBIE BellecTBa). B mporpamme yuuThIBaeTCs peanu3alvs MEXKIPEeIMETHBIX cBs3eil ¢ kKypcoMm ¢usuku (7 kiacc) u 6uonoruu (6-7
KJIacChl), I7/I€ AAeTCsl 3HAKOMCTBO C CTPOEHUEM aTOMa, XUMHUECKOW OpraHu3aiiei KIeTKH U mporeccaMu oOMeHa BELIeCTB.

OcHoBHOH (opMOIl Opranuzanuu y4eOHOro mpolecca siBJISeTCs KJIaCCHO-ypo4Has cuctema. B xauecTBe JOMONHUTEIBHBIX (OPM OpraHU3aIiu
00pa3oBaTEeNbHOIO Mpollecca HCIONb3YeTCs CHUCTeMa KOHCYJIbTAMOHHOW MOJAEP)KKH, WHAWBUAYAIBHBIX 3aHATHH, caMOCTOsTeNbHass paboTa
yUalUXCsl ¢ UCIOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.

[IpeoOnanatomeit GopMoil  KOHTpPOJI BBICTYMAIOT NHCbMEHHBIH  (CaMOCTOSATENbHBIE M KOHTPOJbHbIE pPabOThl) M YCTHBIA OIpOC
(cobecenoBanue).
HcxonHbIMH JOKYyMEHTaMU ISl COCTaBJICHUSI IpMMepa padodeil MporpaMMbl IBHJINCH !
1. Tpuxa3 MunoOpuayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxaenuu u BBeaenuu B aerictsue @I'OC OO0y

2. Ilpuxa3z MunoOpHayku ot 17.05.2012 Ne 413 «OO0 ytBepxkaennn u BBeAeHuu B aerictsiue @I'OC cpeanero( moaHoro) oOmiero oopa3zoBaHus»
3. TIpumepHbIe porpaMMsbl TI0 Y4eOHBIM IpeaMeTaM (eaepansHoro 6a3ucHOro yueOHOro TiaHa.

3a ocHOBy paboueil mporpaMMbl B3siTa MporpaMMa Kypca xummm it 8-11 kmaccoB obmieoOpasoBarensubix yupexaenuit (asrop O.C. T'abpuensn),
pexoMeHoBaHHas JlemaprameHTOM 00pa30BaTeNbHBIX NPOTpaMM M CTaHIApTOB oOmiero oOpa3zoBaHusi MuHUcTepcTBa oOpasoBanus P®, omyOimkoBaHHas
uzgarensetBoM «Jpodax» B 2010 roxy.



Temamuueckoe naanuposanue no xumuu, 8 Kknacc,
(2 uaca 6 neoemnro, écezo 68 uacoe)
YMK O.C. I'aopuensana.

HaumeHoBaHMe TeMbI Bceero N3 Hux
4acoB
IIpakTHyeckue padoThI KonTpoanb YPOKH
HbIE
padoTsI
Tema 1.Benenne 6 Nel. ITpuémer obpamenus ¢ 1abopaTOpHBIM 000PYTIOBAaHHEM U 4
HaOIIOJICHNE 32 TOPSIIEH CBEUOi.
Tema 2. 7 K.p. Nel 6
ATOMBI XUMHUYECKHUX DJIEMEHTOB
Tema 3. 6 6
IIpocTele BenjecTBa
Tema 4. 16 Ne2. [TpurororiieHue pacTBOpa caxapa ¢ 3aJJaHHONW MacCOBOM JoJiei K.p. Ne2 13
CoeMHEHUS] XUMUYECKUX pPacTBOPEHHOTO BEILECTBA.
JJIEMEHTOB
Tema 5. 11 K.p. \e3 10
M3MeHneHus1, MpoUCXOISIINE C
BEIECTBAMH.
Tema 6. 23 Ne3CnoiicTBa AIIEKTPOIUTOB HTorosan 19
PactBopenue. PactBopsl. CBoiicTBa Ne4.CpotlicTBa KHCIIOT, OCHOBAaHH, OKCHIOB U COJIEH. K.p. Ne4
pacTBOPOB 3JIEKTPOIUTOB. No5. Pemienne sxcriepuMeHTATBHBIX 3a7a9.
Hroro: 68 5 4 58




COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KVIACC

Tema 1. BBenenne B xummnio (6 1)

XHUMHS — HayKa O BEIIECTBaX, UX CBOMCTBAX U MPEBPALICHUSAX.

[TonsiTHe 0 XUMHUYECKOM AJIEMEHTE M (JopMax ero CylecTBOBaHHS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CIIOKHBIX BELIECTBA

[IpeBparenus BemecTB. OTINYNE XUMUYECKUX PEAKIHUM OT PU3NYecKuX sBIeHUI. Poib XUMUH B )KU3HU YeJIOBEKA.

Kpartkue cBepeHust U3 UCTOPUU BOSHUKHOBEHHS W pazButusi xumuu. [lepuon anxumuu. Ilonstue o ¢punocopckom kamue. Xumus B XVI B.
PazButue xumuu Ha Pycu. Poiib 0T€UeCTBEHHBIX YUEHBIX B CTAHOBJIICHMH XMMUYECKOM Hayku - pabotrsl M. B. JlomonocoBa, A. M. bytneposa, /1. U.
Menpeneesa.

XuUMHUYECKasi CHUMBOJIMKA. 3HAKM XHMHUYECKHX OJJIEMEHTOB M TIPOMCXOXJIEHHE WX Ha3BaHUH. Xumuueckue Qopmynbl. WHIAEKCH U
koa¢dunmenTsl. OTHOCUTENBHBIE ATOMHAs ¥ MOJIEKYJISIpHAs Macchl. PacyeT MaccoBoi JOJM XUMUYECKOTO 3JIeMEeHTa Mo (popmysie BellecTBa.

[lepuoanueckas cucremMa xumuueckux snemeHtoB Jl. Y. MenneneeBa, ee cTpykTypa: Majible U OOJbIINE NEPUOIbI, TPYIIbI U MOATPYIIIIBI
(rmaBHas u moboynas). [lepuoanueckas cuctema Kak ClpaBOYHOE MOCOOUE IS MOIYUYEHHUsI CBEACHUM 0 XUMUYECKUX IIEMEHTaX.

PacuérHblie 3agaun. 1. HaxoxjaeHne OTHOCUTEILHON MOJICKYJSIPHOM MAacChl BEIIECTBA MO €ro XMMHUYeckou (opmyie. 2. Brramcinenue
MacCOBOM J0JM XUMUYECKOTO 3JIEMEHTa B BEIIECTBE M0 ero popmye.

IIpakTnyeckas padora Ne 1
[TpaBuia TexHUKH 6€30MaCHOCTH IpU paboTe B XMMHUYECKOM Kabunete. JlabopatopHoe 00opy0BaHNE U 0OpallieHHEe C HUM.

IIpenMeTHBIE PE3VILTATHI 00VUCHUS

VYyammiics T0JDKEH ymems:

® UCIIOJIB30BaTh IPU XapPaKTEPUCTHUKE BEILECTB IOHATHUSA: «aTOM», «MOJIEKYJIa», «XUMUYECKUU DJIEMEHT», «XMMHUUYECKUN 3HAK, WIM CHMBOJD,
«BEIIECTBO», «IIPOCTOE BEIECTBO», «CIOKHOE BEIIECTBO», «CBOWCTBA BEIIECTBY», (XUMUYECKHE SIBIICHUS», «DU3MUYECKHE SBICHUS,
«K03((HULUEHTBI», «MHIEKChDY, «KOTHOCUTEIbHASI aTOMHAsl Maccay, «OTHOCUTENIbHAsI MOJIEKYIISIpHAsi Maccay, «MaccoBasi JI0JIs 3JIEMEHTAy;
3HATh: MPEIMETHI U3YUEHUSI €CTECTBEHHOHAYUYHBIX JUCLUUIUIMH, B TOM YUCJIE XUMUN; XUMUYECKHE CUMBOJIbI, UX Ha3BaHUs U MIPOU3HOLIEHUE;
KJIacCU(UIIUPOBATH BEIIECTBA MO COCTaBY HA MIPOCTHIE U CIIOKHEIE,
pasnyaTh: Tela U BEIIECTBAa; XMMUYECKUH DJIEMEHT U MIPOCTOE BEIIECTBO;
OINHCHIBATh: (DOPMBI CYIIECTBOBAHHUS XMMHUYECKHUX HJIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE BELIECTBA, CJIOKHBIE BEIIECTBA); TAOJIUYHYIO
dbopmy Ileprogudeckoit CUCTEMBl XUMHUYECKHMX DJIEMEHTOB; IOJIOKEHHE 3yieMeHTa B Tabmmie JI. 1. MenneneeBa, MCronb3ys MOHATHS
«IIEPUOY», «TPYIIay, «TIaBHAS MOATPYIINay, «1000YHas MOATPYIITIAY; CBONCTBA BEIIECTB (TBEP/BIX, JKUIKUX, TA3000pa3HBIX);

® OOBACHATH CYIIHOCTh XUMHUYECKHX SBJIIEHUH (C TOYKH 3PEHHUS aTOMHO-MOJIEKYJSIPHOTO Y4Y€HHUS) M HMX HPUHLUIINAILHOE OTIUYHE OT
(bu3NYeCKUX SIBICHUM;

¢ XapaKTCpU30BaTh: OCHOBHLIC MCTOAbBI U3YUYCHHUA CCTCCTBCHHBIX NUCIUIIINH (HaGHIOI[eHI/Ie, SKCIICPUMCHT, MOI[GJII/IpOBaHI/Ie); B€IICCTBO IIO €TI0



XUMHAYECKOH (opMynie coriacHo IUIaHy: KadyeCTBEHHBIH COCTaB, THI BellecTBa (MPOCTOE WM CIIOKHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHUTEJIbHAsI MOJIEKYJISIpHAsi Macca, COOTHOLIEHWE MacC 3JEMEHTOB B BELIECTBE, MAaCCOBBIE JOJHM AJIEMEHTOB B BELIECTBE (AJIS CIOKHBIX
BEIIIECTB); POJIb XUMHH (TIOJIOXKUTEIBHYIO U OTPHULIATENIbHYIO) B )KU3HH YEJIOBEKA, apI'yMEHTHPOBATh CBOE OTHOLICHUE K 3TOH mpobdiieme;
BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJIAPHYIO MAcCy BEIIECTBA U MACCOBYIO JOJI0 XUMUYECKOIO DJIEMEHTA B COCIUHECHHUSX;

IIPOBOJIUTH HAOJIIOJJCHNs CBOMCTB BELLECTB U SIBJICHUH, IPOUCXOASAIINX C BELIECTBAMU;

co0Jr0IaTh MpaBUiIa TEXHUKK O€30MAaCHOCTH MPU MPOBEICHUH HAOIIOJCHUN 1 TaOOPaTOPHBIX OIBITOB.

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

VYyamuiicst 1OJIKEH ymems:

OIIpEeNIeNIATh MPOOJIEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBHE MEXTY KEJIAEMbIM M JICHCTBUTEIILHBIM;

COCTABIISAT CIIOKHBIN TJIAH TEKCTA;

BJIQJICTh TAKUM BUIOM HM3JI0’KEHHS TEKCTa, KaK IIOBECTBOBAHHCE;

M0JT PYKOBOJICTBOM YUHUTEISl IPOBOJUTH HETIOCPEACTBEHHOE HAOIIOACHNE;

M0JT PyKOBOJICTBOM YUHUTENsl OQOPMIISITH OTYET, BKITFOUAOLIHIA ONMcaHue HAOIIOACHNUS, €T0 PE3YIIbTaTOB, BBIBOJIOB;

UCIOJIb30BaTh TAKOW BUJ MBICIIEHHOTO (MACalbHOTO0) MOJEIMPOBAaHHUSA, KAaK 3HAKOBOE MOJEIMPOBaHHME (HA MpHUMEpPE 3HAKOB XHUMHUYECKUX
AJIEMEHTOB, XUMUYECKUX (HOpMYI);

WCTOJIB30BATh TAaKOH BUJ MaTepPHAIBHOTO (IIPEIMETHOTO) MOACIMPOBAHMS, KaK (H3MUECKOE MOACITUPOBaHHE (HA MPHMEPE MOJICITUPOBAHUS
aTOMOB M MOJIEKYN);

MOJTy4aTh XMMHUYECKYI0 HH(POPMALIUIO U3 PA3TUYHBIX HCTOUHUKOB;

OTIpeIeNIATh OOBEKT U aCIeKT aHajIu3a U CUHTE3a;

OIpeIeNIATh KOMIIOHEHThI 00BEKTa B COOTBETCTBUU C ACMIEKTOM aHaIM3a U CUHTE3a;

OCYILECTBIISATh KAUECTBEHHOE U KOJIMYECTBEHHOE OMUCAHNE KOMIIOHEHTOB O0BEKTa;

OTpeEsATh OTHOIIEHUS 00BEKTa C IPYTUMH 00BbEKTaMU;

OTIPEJIENIATH CYIIECTBEHHBIE TPU3HAKN 00BEKTA.

Tema 2. ATOMBI XMMHYECKHX 3J1eMeHTOB (7 u)
AToMBI Kak (opma CyIIECTBOBAaHUS XWMHUYECKHX 3JIeMEHTOB. OCHOBHBIC CBEJCHHS O CTPOCHHMH aTOMOB. JOKa3aTenbCTBa CIOKHOCTH

CTPOCHUSA aTOMOB. OnbIThI Pe3ep(1)op;[a. HJIaHCTapHaSI MOZCIIb CTPOCHUS aTOMa.

CocraB aTrOMHBIX s1ep: NPOTOHBI M HEUTPOHBL. OTHOCUTENBbHAss AaroOMHas Macca. B3anMOCBS3b MOHATHH <«IIPOTOH», «HEUTPOHY,

«OTHOCHUTCIIbHAA aTOMHas Maccay».

H3meHeHne dncia IMIPOTOHOB B AJP€ aTOMa - 06p330BaHI/Ie HOBBIX XUMHWYCCKUX JJICMEHTOB.
HN3MeHeHue 4ucia HCﬁTpOHOB B dOp€ aroMma - 06pa3OBaHI/IC HU30TOIIOB. COBpCMCHHOG ONPCACIICHHUEC TIOHATUA «XUMHUUYECKHM 3JIEMEHT).

H3oTo01EI Kak PAaSHOBUIHOCTH aTOMOB OJHOI'0O XUMHYECKOI'O 2JICMCHTA.



OnektpoHbl. CTpOoeHHE 3IEKTPOHHBIX O0OJI0UEK aTOMOB XMMHUYecKuX ayeMeHToB Nel-20 mepuommueckoit cucremsr JI. M. MeHnneneesa.
[ToHsiTHE O 3aBEPILIEHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (3HEPreTUUECKOM YPOBHE).

[lepuoanueckass cucrtema xumuueckux snemeHToB JI. M. MenpeneeBa U CTpOCHHE aTOMOB: (PH3WYECKUI CMBICH MOPSIKOBOTO HOMEpa
3JIeMEHTa, HOMEepa TPyIIIbl, HOMEpa Nepuoja.

V3MeHeHre 4uclia SJCKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YpPOBHE aroMa XHUMHYECKOTO J3JEMEHTa - OOpa30BaHHME IMOJOXKHUTEIbHBIX WU
OTpHUIaTeNbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HeMeTaJI0B. [IpiHunHbI U3MEHEHHSI METAJUIMYECKUX U HEMETAINTMYECKIX CBOMCTB
B [IEpUO/IAX U Tpymmax.

O6pa3oBanue OuHapHBIX coenuHeHui. [lonaTre 06 noHHOM CBs3U. CXeMbl 00pa30BaHUsI HOHHOMN CBS3H.

B3aumoseiicTBue aTOMOB XMMHYECKHX DJIEMEHTOB-HEMETANIOB MEXay co00il - oOpa3oBaHME IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.
KoBasieHTHast HenoasIpHAsk XMMUYECKas CBA3b.

DIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumopeiicTBe aTroMOB XHMHUYECKUX 3JEMEHTOB-HEMETAJUIOB MEXAYy c000i - oOpa3oBaHMe OWHApHBIX COEIMHEHUN HEMETasuIoB.
DNeKTpOOTPULIATETbHOCTh. [IOHSITHE O KOBAJIGHTHOM MOJIIPHOM CBSI3H.

BaumopeiicTBue aToMOB XHMMHYECKHX JJIEMEHTOB-METAJUIOB MEXAYy co00il - o0pa3oBaHME METAIIMYECKHX KpucTaioB. [lonstue o
METAJUTNYECKOM CBSI3H.
JeMmoHcTpanun. Mosienu aTOMOB XUMUYECKHX 31eMeHTOB. [lepuoanueckas cucreMa xumuyeckux aeMeHToB /. . Menneneesa.

IIpeaMeTHbIE PE3YJIbLTATHI 00YYEHHUS

VYyamuiicst JOJKEH ymems:

® JCIIOJB30BaTh IPU XapPAKTEPUCTUKE ATOMOB IOHATHUS: «IIPOTOH», «HEUTPOH», «INEKTPOH», «XUMHUUECKUU DJIEMEHT», «MacCOBOE YHCIIO»,
«HM30TOI», <OIEKTPOHHBIN CJON», «IHEPreTUYECKUN YPOBEHB», «IJIEMEHTBI-METAIIBDY, <«JIEMEHTBI-HEMETAIIbI»;, TPU XapPaKTEPHUCTUKE
BEILIECTB MOHATUS «MOHHAS CBA3bY», «HOHbBDY, «KOBAJICHTHAS HEIIOJSIPHASI CBA3b), «KOBAJICHTHAS IOJSPHAS CBA3bY, «QJIEKTPOOTPULATEIBHOCTY,
«BAJIEHTHOCTBY, «METAIJINYECKAs CBSI3bY;

® OINKCHIBATH COCTaB M CTPOEHUE ATOMOB JIEMEHTOB € MOPAIKOBbIMU HOMepamu 1—20 B Ileproanyeckoit cucteMe XUMHUYECKUX AJIEeMEHTOB /.
H. Menneneena;

® COCTaBIIATh CXEMBI PACTIPEICICHUS JIEKTPOHOB IO SJIEKTPOHHBIM CJIOSIM B SJIEKTPOHHOM 000JI0UKE aTOMOB; CXeMbI 00pa30BaHMS Pa3HBIX TUIIOB
XUMHUYECKOH CBSA3U (MOHHOM, KOBAJICHTHOM, METAJIITUYECKON );

® OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHMSI CBONCTB XHMHUYECKUX DJJIEMEHTOB (3apsiOB SAep aTOMOB, YHCIAa DJIEKTPOHOB Ha BHEIIHEM
3JIEKTPOHHOM CJIOE, YUCIIO 3allOJIHSAEMbIX JIEKTPOHHBIX CJIIOEB, PAJUYC aTOMa, AIEKTPOOTPULATEIBHOCTh, METAINIMYECKUE U HEMETAININYE CKUE
CBOICTBA) B mepuojax W rpymmax (TiaaBHbIX moarpynmnax) [lepuogudeckoit cuctembl xumudeckux anemeHToB [[. 1. MenneneeBa ¢ Touku
3pEHUS TEOPUU CTPOEHUS ATOMA;

® CpaBHMBATh CBOMCTBa aTOMOB XMMHYECKHX 3JIEMEHTOB, HAXOJSIIMXCA B OJJHOM MEPUOJE WIH TWaBHOM moarpynme [leproandeckoi cuctembl
xumMudeckux 3eMeHToB J[. 1. MenneneeBa (3apsiioB siep aTOMOB, YKCIa JIEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aIOJIHIEMBIX
ANEKTPOHHBIX CIIOEB, PAIUYC aTOMa, SIEKTPOOTPHUIIATEILHOCTh, METATUIECKIE U HEMETAIITNYECKHE CBOMCTBA);

® J1aBaTh XAPAKTEPUCTUKY XMMHUYECKUX DJIEMEHTOB MO MX MoJjiokeHnto B [leproandeckoit cucreme xumuueckux siemMeHToB . M. MenneneeBa
(XMMHYecKull 3HaK, MOPSAKOBBIA HOMED, MIEPUO/I, TPYIINa, MOATPYIINa, OTHOCUTENbHAs aTOMHAasi Macca, CTPOCHHUE aToMa — 3apsij siApa, YUCIIO0
MIPOTOHOB U HEUTPOHOB B sApE, 00IIIee YUCIIO IEKTPOHOB, PACIIPEICICHHE HIEKTPOHOB 0 JIEKTPOHHBIM CIIOSIM);



OTIPENIeNIATh THII XMMUYECKOH CBSI3M 10 (popMyJie BEIIeCTBa;

MPUBOANTE TIPUMEPHI BEIIECTB C Pa3HBIMHU TUIIAMH XUMHYECKON CBSI3H;

XapaKTEepPU30BaTh MEXaHU3MbI 00pa30BaHMUsI KOBAJIGCHTHOH CBs3U (OOMEHHBIH ), HOHHOM CBSI3M, METAITTHYCCKOMN CBSI3H;
YCTaHABJIMBATh PUYUHHO-CIICACTBEHHBIC CBSI3U: COCTAB BEUIECTBA — THUIT XMMUYECKOH CBS3H;

COCTaBIIATh (POPMYJIBI OMHAPHBIX COCTMHEHHUH TI0 BAJICHTHOCTH,

HAXOJIUTh BAJICHTHOCTB AJIEMEHTOB 110 OpMYyJie OMHAPHOTO COCTNHCHHSI.

MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

(bOopMyYITHPOBATH TUIIOTE3Y 10 PEIICHUIO TPOOIEeM;

COCTABIISATH TUIAH BBITIOJHEHUS Y4eOHOW 3a1auu, PEIICHUS MPOOJIEM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa, BHIMOJIHEHUS POEKTa COBMECTHO C
YUUTEINEM;

COCTAaBIISATh TE3HUCHI TEKCTA,

BJIQJICTh TAKUM BUJIOM HM3JIOKEHHSI TEKCTA, KaK OTIMCAHUC,

WCIOJIb30BaTh TAKOW BHJ[ MBICICHHOTO (MACaIbHOTO) MOICIUPOBAHMS, KaK 3HAKOBOE MOJICIMPOBAaHUE (HA MPUMEPE COCTABICHHS CXEM
00pa3oBaHKs XUMHYECKOU CBSI3HU);

WCIIOJIB30BATh TAKOH BHUJI MAaTEPHAIBHOTO (IIPEIMETHOTO) MOJECIUPOBAHUS, KAK aHAIIOTOBOE MOJICTUPOBAHHE;

WCTOJIB30BATh TAKOW BUJI MaTEPUAIBHOTO (TIPEIMETHOT0) MOJIEIUPOBAaHUS, KaKk (PHU3NUECKOEe MOACTHPOBaHHUE (HAa TPUMEPE MOJAETICH CTPOSHUS
aTOMOB);

OTIpeETATh OOBEKTHI CPABHEHHSI M ACTIEKT CPABHEHUS 0OBEKTOB;

BBITIOJIHATH HETIOJIHOE OTHOJIMHEHHOE CPaBHEHHE;

BBITIOJTHATH HETIOJIHOE KOMIIEKCHOE CPaBHEHHE;

BBITTOJIHATH TIOJTHOE O/THOJTMHEHHOE CpaBHEHHE.

Tema 3. Ilpocrteie BemecTBa (6u)
[Toso’)keHne METallIOB M HEMETAJNIOB B IEPUOJUYECKON cHucTeMe XuMHueckux aieMeHToB JI. M. MenneneeBa. Baknelimme npocTsie

BEIIIECTBA - METAJUIBI: KEJIe30, ATFOMUHUHN, KaJIbI[UH, MarHUH, HaTpuH, Kanui. O0mme Guznyeckre CBOWCTBA METAIIIIOB.

Baxneiiimue mpocTeie BelIecTBa - HEMETalbl, 0Opa3oBaHHBIE aTOMaMH KHCJIOpPOJa, BOAOpOJa, a3oTra, cepbl, ¢ocdopa, yriepona.

CriocoOHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB K OOpPa30BaHMIO HECKOJBKHUX TMPOCTHIX BEIIECTB - AIOTPONHs. AJUIOTPONHBIE MoOAU(UKAIIH
Kuciaopoaa, pochopa u onoBa. MeTanInueckue U HEMeTaNInYeCKUe CBOWCTBA MPOCTHIX BeulecTB. OTHOCUTENBHOCTD AEJICHHUS MPOCTHIX BEIIECTB Ha
METaJIJIbl U HEMETAJIbI.

ITocTostnHas ABora,upo. KoauuectBo BellecTBa. Moib. MOJBIpHa}I Mmacca. MOJ'IHpHBIﬁ 00BeM Fa3006pa3HBIX BCIICCTB. KpaTHLIe CAVHUIIbI

KOJIMYCCTBA BCIICCTBA — MUIIJIMMOJIb U KHJIOMOJIb, MUJIJIMMOJIAPpHAA U KWJIOMOJIIpHAass MacChbl BEIICCTBA, MHHHHMOHHpHBIﬁ n KHHOMOHSIpHBIﬁ 00BEMBI
ra3000pa3HbBIX BEIIECTB.



PacueTsl ¢ uCIONBb30BaHUEM MOHATHI «KOJMYECTBO BEUIECTBAY, «MOJISIPHAS MACCAY, «MOJIIPHBIA 00bEM T'a30BY», IIOCTOSTHHASI ABOTaIPOY.
Pacyernble 3agaum. 1. Beryncienne MOJSIpHOW MacChl BEIIECTB MO XUMHYECKHUM (opmynam. 2. PacdeTsl ¢ MCIONB30BAaHUEM MOHSITHI

«KOJIMYCCTBO BCUICCTBA», «KMOJISIpHAA MaccCa», <<MOHHpHLIfI 00BeM ra3oB», KIIOCTOsSHHAA ABOF&I[pO».

I[CMOHCTpaIII/II/I. HCKOTOpHe METaJlJIbl 1 HEMCTAJIbI KOJIMYECTBOM BEIICCTBA 1 MoJIB. MOI[CJ'II) MOJIAPHOTI'O obbeMa F33006pa3HHX BCILICCTB.

IIpeanMeTHbIE Pe3YJbTATHI 00YYEeHHUSs

VYyamuiicst JOJKEH ymems:

UCIOJb30BAaTh IPU XapaKTEPUCTUKE BEINECTB MOHATHUS: «METaJIbD», «IUIACTUYHOCTbY, «TEIUIONPOBOAHOCTBY, «3JIEKTPONPOBOIHOCTHY,
«HEMETAJUIBI», «aJUIOTPOTIHS, «aJUIOTPOIHBIE BUJOU3MEHEHUS, WIA MOTU(PHUKAIIINY;

OIUCHIBATh IOJIO)KEHUE 3JIEMEHTOB-METAJUIOB M 3JIEMEHTOB-HeMeTauioB B llepumoguueckoil cucreme xumudeckux anemeHtoB JI. U.
MeHnpeneena;

KJ1accu(UIMpoOBaTh MPOCTHIE BELIECTBA HA METAJUIBI U HEMETAJLIBI, YJIEMEHTHI,

OIpeAEATh IPUHAIEKHOCTh HEOPraHUUECKUX BEILIECTB K OJTHOMY U3 U3YyUEHHBIX KJIACCOB — METAJLIbl U HEMETAJLIbI;

JI0Ka3bIBaTb OTHOCUTEJIBHOCTb JIEJICHUSI IPOCTHIX BELIECTB Ha METAJIJIbl U HEMETAJIBI;

XapakTepu30BaTh o0nme Gu3nIecKre CBOHCTBA METAILIOB;

YCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aToMa U XMMHYECKOM CBSI3bI0 B IIPOCTBIX BEILIECTBAX — MeETalaXx U
HeMeTaax;

OO0BSICHATH MHOTOO0pa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOIIHS;

OIMCHIBAaTh CBOWCTBA BEUIECTB (HA MpHUMEpax MPOCTHIX BEIIECTB — METAJJIOB U HEMETAILJIOB);

coOJII0IaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU MPOBEIECHUH HAOIIOACHUN 1 Ta00paTOPHBIX OIBITOB;

WCIOJIb30BaTh MPU PELICHUHM PACUETHBIX 3aJay MOHATHUS: «KOJMYECTBO BEIIECTBA», «MOJIb», «IIOCTOSIHHAs ABOraJlpo», «MOJSpPHAs Maccay,
«MOJISIPHBIM 00bEM T'a30B», «HOPMaJIbHBIE YCIOBUSY;

MIPOBOJIUTH PAcyeThl C MUCHOJIb30BAHUEM IOHATHUN: «KOJIWYECTBO BEIECTBA», «MOJIAPHAs Macca», «MOJSIPHBIA 00bEM Ia30B», «IIOCTOSHHAs
ABorazgpo».

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems.:

COCTaBJIATh KOHCIICKT TCKCTA,

CaMOCTOATCIIBHO UCITIOJIB30BATh HECTIOCPCIACTBCHHOC Ha6HIO,[[CHI/IC;

CaMOCTOSATCIIbHO O(I)OpMJ'IﬂTL OTYCT, BKJIIOYAIOIINI OITMCaHHE HaGJ’IIO)ICHI/IH, €ro pe3yJjbTaTOB, BLIBOJIOB,
BBIITOJHATD IMOJIHOC KOMIUICKCHOC CPAaBHCHUC,

BBITIOJIHATE CPABHCHHUE 110 aHAJIOTUH

Tema 4. CoeqmHeHHs] XMMHYECKHX dj1eMeHTOB (16 u)



Crenenb okucienus. OnpeeneHne CTENeHN OKUCIECHUS JIEMEHTOB 110 XUMUYECKOH Gopmyne coequneHus. CocraBneHue Gopmyn OMHAPHBIX
COeMHEHMH, o0mIMii crioco® X Ha3biBaHMs. buHApHbBIE COeMHEHUs: OKCUIBI, XJIOpuabl, cyabduasl u ap. CocraBienue ux gopmyn. [IpencraBurenu
OKCHUJIOB: BOJa, YIJIEKUCIIbIN Ta3 U HeraiieHast u3Bectb. [IpeacTaBuTenu IeTydnX BOJOPOAHBIX COCIMHEHU: XJTIOPOBOAOPOI U aMMHUAK.

OcHoBaHMsI, UX CcOCTaB W Ha3BaHus. PacTBOpUMOCTh OcHOBaHUII B Boje. Tabmuia pacTBOPUMOCTH THUIPOKCHIOB U COJell B BOJE.
[IpencraBurenu wienoyen: TUAPOKCHABI HATpus, Kanuss W Kanblus. lloHsTHe 0 KadecTBeHHbIX peakuusx. Muaukaropel. M3MeHeHue OKpacku
WHJMKATOPOB B LIEJIIOYHOU cpee.

Kucnotel, ux cocraB u HaszBanms. Knaccudukamusi kuciot. IIpeacTaBuTenu KUCIOT: CepHasi, COJiTHAas M a3oTHas. V3MeHeHue OKpacKu
WHJMKATOPOB B KUCIIOTHOU cpeje.

Conu kak Ipou3BOJHBIE KUCIOT U OCHOBaHUM. VX cocraB n HazBaHus. PactBopumocTs coneil B Boje. IlpencraBurenu coneit: Xjopu HaTpus,
kapOoHaT u ¢ocdaT KaabIus.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEIIECTBA.

MexMoieKkynsipHble B3auMOACHCTBUA. THIIBI KPUCTAIIMYECKUX PEUIETOK: HOHHAs, aTOMHAs!, MOJIEKYJIIpHAs U METAJUIMYECKasi. 3aBUCUMOCTb
CBOWCTB BEILIECTB OT TUIIOB KPUCTAJUIMYECKUX PELIETOK.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa JUIsl BELIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

Uucrtele BemiecTBa U cMecu. [Ipumepsl KuUIKUX, TBEPABIX U razoo0pasHbix cMmeceil. CBOMCTBa 4YMCTBIX BellecTB M cMmeceil. Mx cocras.
MaccoBast u 00beMHast 1011 KOMIIOHEHTa cMecH. PacyeTsl, CBsi3aHHbIE C UCIIOIB30BAaHUEM TOHATHUS A0JIS.

PacuérHbie 3aqaun. 1. Pacder MaccoBoil U 00BEMHON JOJICH KOMIIOHEHTOB CMECH BEHISCTB. 2. BhIUMCIICHHE MacCOBOW JIOJIM BEIICCTBA B
pacTBOpE MO U3BECTHOM Macce PacTBOPEHHOI'O BEILECTBA U Macce pacTBOpUTENs. 3. BelunciieHre Macchl pacTBOPSEMOIO BEIIECTBA U PACTBOPUTENS,
HEOOXOIUMBIX JJIsi IPUTOTOBJICHHSI ONIPEICIICHHON MacChl pacTBOPa C M3BECTHOM MaCcCOBOM J0JICH paCTBOPEHHOTO BEIIECTRA.

JemoncTpanuu. O0pasibl OKCUAOB, KUCIOT, OCHOBAHUHN U cosieil. Moenn KpUCTATMYECKUX PEIIeTOK XJIOpHAa HATpHs, aliMasa, OKCHJIa
yraeposa (IV). CriocoOsl pazienenus cMece, TUCTUIUISIIUS BOIBI.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3IaMy BEIIECTB pa3HBIX KJIaccoB. 2. Pa3znenenue cmecei.

IMpakTuyeckas padora Ne 2.[IpurorosiieHre pacTBOpa caxapa ¢ 3aJaHHON MacCcOBOH J10JI€ll paCTBOPEHHOIO BEIIECTBA.

IIpeaMeTHBIE Pe3VJbTAThl 00YUEeHUs

VYyamuiicst JOJKEH ymems:

® JCIOJIb30BaTh IPU XAPAKTEPUCTUKE BEIIECTB MOHATHUSA: «CTENEHb OKUCICHUS», «BAJEHTHOCTBY», «OKCHIBD», «OCHOBAHMSY, «UIEIOUYNY,
«KQueCTBEHHAs PEAKIIHs», «MHIUKATOPY», «KUCIOTHD», «KUCIOPOCOAepKAIINE KUCTOThI», «OECKUCIOPOAHBIE KUCIOThIY, «KHCIOTHAS Cpelay,
«UIeNIOYHAsI Cpefiay, «HeUTpanbHas cpefa», «mkana pH», «conn», «amopHbIe BELIECTBAY, «KPUCTAIUTMUECKHUE BEIECTBAY, «KPUCTAIIIINYECKas
pelIeTKa», «MOHHas KPUCTAUIMYECKAs PEIIeTKa», «aTOMHas KPUCTAUIMYECKas pEeIIeTKa», «MOJIEKYJspHas KPUCTAIMYEcKas pelieTKay,
«MeTaJNInYecKasi KpUCTAJUTMUECKask PEIIETKa», «CMECH;

e iIaccU(UIUPOBATH CIOKHBIE HEOPTaHUYECKHE BEIIECTBA MO COCTaBY HA OKCHJIbI, OCHOBaHUSI, KUCIOTHI M COJIU; OCHOBaHUS, KUCIOTHI U COJIU
10 paCTBOPUMOCTHU B BOJIE; KMCIIOTHI IO OCHOBHOCTH U COJIEP’KaHUIO KHCIIOPO/a;

® OMNpEeAeNiITh MPUHAJICKHOCTh HEOPTAHMYECKUX BEUIECTB K OAHOMY M3 M3YYEHHBIX KJIACCOB (OKCHJbI, JIETy4YHME€ BOJOPOJHBIE COEAMHEHUS,
OCHOBaHWUSI, KUCJIOTHI, CONN) 10 GopMyIIE;

® ONWCHIBAaTh CBOWMCTBA OTNEIBHBIX TMPEJACTAaBUTEICH OKCHUIOB (HAa TMpUMEpPEe BOJBI, YIJIEKHCIOrO0 Tra3a, HETalleHOW W3BECTH), JIETy4HuX
BOJOPOJHBIX COEIMHEHUI (Ha MpuMepe XJOpPOBOJAOpOJa U aMMMaKa), OCHOBaHHMM (Ha NMpuUMepe TUAPOKCUAOB HATPHS, Kaldus U KaJbIus),



KHUCJIOT (Ha MPUMEpE CEPHOM KUCIIOTHI) M COJeH (Ha MpuMepe XJIOpUAa HAaTpusl, kapOoHaTa Kanblus, pocdaTa KaabIus);

OIpENIeNIATh BAJIGHTHOCTh U CTENIEHb OKUCIIEHUS 2JIEMEHTOB B BEIIECTBAX;

COCTaBJIATh (POPMYJIBI OKCHI0B, OCHOBAHHM, KUCJIOT U COJIEH 110 BAJEHTHOCTSAM M CTETEHSAM OKUCIIEHUS JIEMEHTOB, a TaKXKe 3apsijiaM HOHOB,
yKa3aHHBIM B TaOJIHUIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHH U COJEH;

COCTaBJIATh Ha3BaHMsI OKCUJ0B, OCHOBAHUH, KMCIIOT U COJIEH; CPABHUBATh BAJICHTHOCTb U CTENEHb OKHCICHMS; OKCU/IbI, OCHOBAHUS, KUCIIOTHI U
COJIM 110 COCTaBY;

MCIIOJI30BAThH TAOJIHUILY PACTBOPUMOCTH IS OTIPE/ICICHUS PACTBOPUMOCTH BELIECTB;

yCTaHABJIMBAaTh T'€HETUYECKYIO CBS3b MEXIY OKCHUIOM M THUAPO-KCHIOM M HA000pOT; MPUYMHHO-CIIEJCTBEHHBIC CBSI3U MEXIY CTPOCHHUEM
aToMa, XMMUYECKOH CBSI3bI0 M TUTIOM KPHCTAIIMUECKON PEIETKH XUMHUYECKUX COSAMHEHU;

XapaKTepu30BaTh AaTOMHbIE, MOJIEKYJIIPHBIC, HOHHbIE METAJUINYECKHE KPUCTANINYECKUE PEIIETKU; CPely pacTBOpa ¢ IOMOIIbIO IIKaibl pH;
IPUBOAUTH IIPUMEPHI BEIIECTB C Pa3HbIMU TUIIAMH KPUCTAJUINYECKON PEIIETKH;

IIPOBOJIUTH HAOJIOJICHUS 32 CBOMCTBAMHU BEILECTB U SABJICHUSIMHU, IPOUCXOAAIIMMHU C BEILIECTBAMU;

cOOJIIOIaTh MTpaBHiIa TEXHUKH OE30MACHOCTH MPU MPOBEIESHUH HAOIIOACHUHN 1 OTIBITOB;

HCCIIEIOBATh CPEy PacTBOPa C MOMOIIBIO HHAMKATOPOB; SKCIIEPUMEHTAIBHO Pa3INdaTh KHUCIOTHI U IEJI0YH, TOIb3YsCh HHIUKATOPAMU;
WCIOJIB30BATh MIPH PEIICHUH PACUETHBIX 3314 MOHITUS «MAaCCOBast I0JIS SJIEMEHTA B BEILIECTBEY, «MACCOBasl J0JIsl PACTBOPEHHOTO BEIIECTBAY,
«00BEMHas A0 ra3000pa3HOro BEIECTBAY;

IIPOBOJIUTH PACYEThl C HCIOJIb30BAaHUEM IOHATHM «MaccoBas J0Ji 3JEMEHTa B BEILECTBE», «MaccoBas JI0Jsl PaCTBOPEHHOIO BEILECTBAY,
«00BeMHas 0151 ra3000pa3HOrO BEIIECTBAY.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems.:

COCTaBJISITh HA OCHOBE TE€KCTa TabJIUIbl, B TOM yuciie ¢ npumeHeHuem cpeacts UKT;

MO/ PYKOBOJICTBOM YUYHUTEIS IPOBOJIUTH OTMIOCPEAOBAHHOE HAOII0ICHNE

MOJ1 PYKOBOJICTBOM yUUTEINS OOPMIISITh OTUET, BKIIOYAIOIINI OMUCAaHUE SKCIIEPUMEHTa, €r0 Pe3yIbTaToOB, BHIBOJOB;

OCYIIECTBISTh HMHAYKTUBHOE 0000IIeHHe (OT €IWHUYHOTO JOCTOBEPHOTO K OOIIEeMy BEpOSTHOCTHOMY), T. €. OIpeAensaTh oOIue
CYULIECTBEHHBIE MPU3HAKH JBYX U 00Jiee 00bEKTOB U (PUKCUPOBATh UX B (JOPME MOHATHUS WIH CYKICHHUS;

OCYIIECTBIIATh JCNYKTUBHOE 00001IeHNE (TTOABEACHNE SIMHUYHOTO JOCTOBEPHOTO IO 00IIee JOCTOBEPHOE), T. €. aKTyaIU3UPOBATh MOHSATHE
WM CY)KJIEHUE, H OTOXIECTBIISATH C HUIM COOTBETCTBYIOIINE CYIIECTBEHHBIC IPU3HAKH OJTHOTO WITH 00Jiee 00BEKTOB;

OTIpE/ICTISATh aCTeKT KiacCcu(UKaIvm;

OCYIIIECTBIATH KJIacCU(PHUKAIUIO;

3HATh U UCTIOJBH30BATh Pa3NUYHbIE (POPMBI MPEACTABICHUS KIacCU(PUKAIIH.

Tema 5. HW3meHeHusi, npoucxoasimue ¢ Bemecrsamu (11u)



[IoHsiTHE sBIEHMH KaK W3MEHEHUH, NMPOUCXOIAIIMX C BEIIECTBAMH. SIBIEHUS, CBS3aHHBIE C U3MEHEHHEM KPUCTAIMYECKOTO CTPOCHUS
BElIeCTBa MPHU MOCTOSIHHOM €ro coctase, (¢u3nueckue spieHus. dusnueckue SBICHUS B XUMUHU: JTUCTUIUISALUS, KPUCTAUIN3AllMs, BhIMIAPUBAHUE U
BO3TOHKA BEIECTB, IICHTPUYTUPOBAHUE.

SIBneHus, cBsi3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, - XUMUYECKUE peakuuu. [Ipu3Haku U yClaoBHUS MPOTEKAHUS XUMUYECKUX PEAKIIMI.
[TonsaTue 00 9K30- M PHIOTEPMUUYECKHUX PEAKIMAX. Peakiny ropeHus Kak 4YacTHBIN Cydail SK30TEpPMHUYECKUX PEAKLUH, MIPOTEKAIOUINX C BBIACICHUEM
CBeTA.

3aKOH COXpaHEHHS MAacChl BEIIECTB. XMMHUYECKIE YPaBHCHUS. 3HAUCHUE UHICKCOB U KOd(pduimeHToB. COCTaBICHNE YPAaBHEHUH XUMHUYECKUX
peaKuid.

PacueTpl mo XMMUYECKUM ypaBHEHHSIM. PelieHne 3amad Ha HaXOXACHHE KOJMYECTBA BEIIECTBA, MACCHI MM 00BbeMa MPOAYKTA PEAKIHH 10
KOJIMYECTBY BEIleCTBA, Macce Wi 00beMYy MCXOJHOTO BellecTBa. PacueThl ¢ MCIONb30BAaHUEM MOHSATHUS <«JI0JIs», KOT/Ia UCXOJHOE BEIIEeCTBO JIaHO B
BHUJIE pACTBOPA C 33JJaHHOM MAcCCOBOM JI0JIEN pACTBOPEHHOI'O BELIECTBA WIIM COINEPKUT ONPEICICHHYIO 100 IPUMECEH.

Peaknuu paznoxenus. [lonsatue o ckopoctn xumuueckux peakuil. Karanuzaropsl. @epMeHTBHI.

Peakiuu coequnenus. Katanutudyeckue u HekatamuTuyeckue peakuuu. OOpaTumMbie U HEOOpaTUMBbIE PEAKIINH.

Peaknuu 3amemieHus. DNEKTPOXMMHMUYECKUI psJl HANPSYKEHUW METAJUIOB, €ro HUCIOJIb30BAaHWE [Isl IPOTHO3UPOBAHUS BO3MOKHOCTH
MPOTEKaHUs PEaKUMA MEXITY METAINIAMH M pACTBOPaMU KUCJIOT. Peakiiuy BBITECHEHUS OJJHUX METAJIOB U3 PACTBOPOB UX COJIEW IPYTMMU METaJIaMU.

Peakuuu oOMeHna. Peakiiuu HeliTtpanu3zanuu. Y ClIoBUs MPOTEKaHUs PEaKIMii oOMeHa B pacTBOpax A0 KOHIIA.

Tumnbl XUMHYECKUX peakuuid (MO MPU3HAKY «UHUCIO M COCTaB MCXOIHBIX BEIIECTB M IMPOJIYKTOB PEAKI[MU») HA MPUMEPE CBOMCTB BOJIBI.
Peakuus pasnoxkeHus - 3JI€KTpoiau3 BOAbl. Peakuuum coequHeHUs - B3aUMOJACIHCTBHME BOJBI C OKCHAAMHM METAUIOB M HeMerauioB. [lonsarue
«CUAPOKCUABI». Peakinu 3aMereHust - B3auMOJICHCTBHE BOJBI C MICIOYHBIME U MICIIOYHO3EMEIbHBIMUA MeTautaMu. Peakiuu oOMeHa (Ha mpumepe
TUApONU3a Cyab(huaa aMFOMUHNS U KapOu1a KaabIlHs).

Pacuérnble 3aga4u. 1. Beruncienue no XUMHUYECKUM YPaBHEHUSM MACChl WM KOJWYECTBA BEMIECTBA M0 U3BECTHOW MACCE WJIM KOJIUYECTBY
BEIIECTBA OJIHOTO M3 BCTYMAIOIINUX B PEAKIMIO BEIIECTB WU MPOIYKTOB peakinu. 2. Beruucienne macchl (KOJIMYECTBa BEUIECTBA, 00beMa) PO YKTa
peakIfu, €CJIM U3BECTHA MAcca MCXOIHOTO BEIIECTBA, COIEPKAIIETO ONPEAETIEHHYIO TOJI0 TpuMecei. 3. Boruucienne macchl (KOMuecTBa BEIeCTBa,
o0BemMa) MPOyKTa peakiluu, eclii U3BECTHA Macca pacTBOpa U MaccoBasi 10JIsl PACTBOPEHHOTO BEIECTBA.

IIpeaMeTHbIe pe3yJabLTATHI 00VUCHU

VYyamuiicst JOJKEH ymems:
e iIacCH(UIMPOBATh XUMHUYECKHE PEAKIMH 10 YUCIY U COCTaBY HCXOJHBIX BEIIECTB W MPOJIYKTOB pEaKIHH; TeruioBoMy 3¢¢eKTy; Ha-
MPaBJICHUIO MPOTEKAHUS PEAKIINH; YIACTHIO KaTalUu3aTopa;
® ICIIOJIb30BATh TAOJHUILY PACTBOPUMOCTH IS ONIPEICTICHHUS] BO3SMOXKHOCTH MPOTEKAHUS PEAKIIUil 0OOMEHa; SMEKTPOXUMHUYECKHUN Psil HAIPSKESHHIA
(aKTUBHOCTH) METAJJIOB JIs ONIPEACICHHS BO3MOKHOCTH MPOTEKAHUSI peaKIUil MEX1y METallIaMi U BOJIHBIMU PACTBOPAMHU KUCJIOT U COJIEH;
e HaOMIOMAaTh W OMUCHIBATH MPU3HAKKA M YCJIOBUS TEUCHUS XMUMHYECKUX PEaKIIMi, JelaThb BHIBOJBI Ha OCHOBAHHWH aHalIM3a HAOIOJICHUN 3a
AKCTIEPUMEHTOM;
® [POBOJUTH PACUETHI M0 XUMUYECKUM YPAaBHEHUSM Ha HaXOXKICHUE KOIMYECTBA, MACChl I 00beMa MPOYKTa PeakIMK 1O KOJIHYECTBY, Macce
Wi 00BEMY HMCXOJHOTO BEIIECTBA; C UCIOJIB30BAHUEM MOHSITHS «IO0Js», KOTJa HMCXOJIHOE BEIIECTBO JaHO B BUJE PAcTBOpa C 3aJaHHOU
MAacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA WA COJIEPIKUT OMPEIAEIEHHYIO 100 MPUMECEH.
MeTanpeameTHblie pe3yJabTaTbl 00y4eHHU s



VYyamuiicst JOJIKEH ymems:
® COCTaBJIATH Ha OCHOBE TEKCTA CXEMBI, B TOM 4Hcie ¢ mpuMeHenueM cpencts UKT;
®  CaMOCTOSITENILHO OQOPMIISITH OTUET, BKIFOYAIOIINI ONMCAHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaTOB, BEIBOJIOB;
® ICIIOJIb30BAaTh TaKOW BUJ MBICIEHHOTO (MI€aIbHOTO) MOJCIUPOBAHUS, KaKk 3HAKOBOE MOJEIMPOBaHUE (HA MpUMEpPE ypaBHEHUIH XUMHUYECKUX
peakiuii);
® pa3nu4ath 00bEM U COACp)KaHHUE MOHATUH;
® pa3nauyaTrh POJOBOE U BUIOBOE ITOHATHS;
® OCYUIECTBJIATH POJJOBUI0BOE OIIPEIEICHUE TOHITH.

JNemoncrpauuu. Ilpumepsr ¢usnyeckux sBieHuil; a) muasieHue mapaduua; 0) auddy3us ITyMUCTHIX BEIIECTB C TOPSIIEH JAMIIOUYKH
HakanuBaHus. [IpuMepbl XUMHUYECKUX SBJICHUHN: a) TOpEHUE MarHus; 0) B3aMMOJCICTBHE COJITHON KUCIOTHI C MPaMOpPOM HIIM MEJIOM; B) MOJTYYECHHE
ruapokcuna meau (I); r) pacTBopeHue MoOMy4yeHHOTO THAPOKCHAA B KHUCIOTaxX; 1) B3aumojeictBue okcuaa menu (II) ¢ cepHoi kuciotoi mnpu
HarpeBaHuu; €) pa3joKeHUe MepMaHTraHaTa Kajus; 5K) B3auMOIeicTBHE Pa30aBIEHHBIX KUCIOT C METAJUIAMHU.

JlabopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTHU UCHAPEHUs BOJBI U CIIMPTA MO0 MCUE3HOBEHHUIO UX Kallelb Ha (UIbTPOBaJIbHON Oymare. 4.

Oxkwuciienne MeAu B TUIAMEHH CIUPTOBKUA WM TOpenku. 5. [lomyTHeHHME M3BECTKOBOW BOJBI OT BBIABIXa€MOro yriekucioro raza. 6. [lomyuenue
YIIIEKUCIIOTO T'a3a B3auMOICHCTBUEM COJIbI M KUCIIOTHI. 7. 3amelienue Meau B pactBope xiopuaa meau (II) sxenezom.

IIpeaMeTHbIE Pe3YJbTATHI 00YUEHHUS

VYyamuiicst JOJKEH ymems:

oOpataThcs ¢ 1ab0paTopHBIM 00OPYIOBAHUEM M HArpeBaTeIbHBIMU IPHOOPAMU B COOTBETCTBUH C MPaBUIAMH TEXHUKHU 0€30MaCHOCTH;
BBITIONHSATH MPOCTEHIITNE PUEMBI PabOTHI C TaOOpPaTOPHBIM 000PYAOBaHHEM: Ta00PATOPHBIM IITATUBOM; CITUPTOBKOM;

HaOII0/1aTh 32 CBOMCTBAMHU BEIIECTB U SBJICHUSMH, IPOUCXOISIINMU C BEIIECTBAMU;

OTHCHIBATh XUMUYECKUH IKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeNaTh BBIBOJIBI MO PE3YJbTaTaM MPOBEIEHHOIO SKCIIEPUMEHTA;

TOTOBHUTH PACTBOPHI C OMPEIEICHHON MacCOBOU J10JIEW paCTBOPEHHOTO BEUIECTBA;

MIPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIO PACTBOPEHHOTO B HEM BEIIECTRA.

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems.:
CaMOCTOSITENILHO UCIOJIb30BATh OMOCPEIOBAHHOE HAOIIOICHHUE.

Tema 6. Teopusi 3TeKTPOTUTHYECKON TNUCCONMAIMH H CBOHCTBA KJIACCOB HEOPraHMYeCKHX coeanHeHuii (23 u)



[TonaTne 00 >MEKTPOIUTHUECKONW AUCCOLUMAIMU. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. MeXaHu3M JIUCCOIHUAINN SJIEKTPOIUTOB C PA3IUYHBIM
TUIIOM XUMHUYECKOM cBA3H. CTeneHb AEeKTPOIUTHYECKOH qucconanni. CUIIbHBIE U C1a0ble 3JIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUH IIEKTPOIUTUYECKON Mucconranuu. VIOHHbIe ypaBHEHUS peakifid. Y CJIOBUS MPOTEKAHUS pPeaKkIMu oOMeHa
MEXy 2JIEKTPOJIUTAMU 1O KOHLIA B CBETE HOHHBIX NPEACTABICHUMN.

Knaccugukaius HOHOB ¥ UX CBOMCTBA.

Kucnotsl, ux xnaccudukanus. Juccouuanusi KUCIOT U UX CBOMCTBA B CBETE€ TEOPUM NIEKTPOIUTUYECKOHM nucconuanuu. MoekyaspHble u
HMOHHBIE YPaBHEHHUs peaklUil KuciaoT. BzaumonelcTBuEe KUCIOT ¢ METalllaMU. DJIEKTPOXUMHUYECKUI Psii HapsDKEHUM MeTaiioB. B3aumopeilicTBue
KHCIOT C OKCHJaMU METalIoB. B3aMMOJEHCTBHE KHUCIOT C OCHOBAaHMAMM - pEakuus HEWTpaau3auud. B3auMoIenCTBHE KHCIOT C COJISIMHU.
Vcnonp3oBanue TabIUIBl PACTBOPHUMOCTH JJISl XaPAKTEPUCTUKA XUMUYECKUX CBOMCTB KHCIIOT.

OcHoBaHus, ux Ki1accuukanus. Juccouuanus OCHOBAaHMH M HUX CBOMCTBA B CBETE€ TEOPUHU 3JIEKTPOJIMTUYECKOM TUCCOLMALUU.
B3aumoneiicTBie OCHOBaHUN C KUCIOTaMH, KHCJIOTHBIMH OKCHAAMU M COJSIMH. VIcronmb3oBaHHME TAaONUIBI PACTBOPUMOCTH IJISi XapaKTEPUCTHUKU
XUMHYECKHUX CBOICTB OCHOBaHUM. Pasnoxxenne HEPACTBOPHUMBIX OCHOBaHUM pu HarpeBaHuN.
Conu, ux kinaccu@UKamus W JUCCOLMALMS pPA3JIMYHBIX TUNOB cosield. CBolcTBa cojiell B CBETE€ TEOPUU BJIEKTPOJIUTUYECKON JHCCOLMALNU.
B3aumopneicTsue coiiell ¢ METAUIAMH, YCJIOBHS IPOTEKaHUS 3TUX peakluil. B3aumopelcTBue cojedl ¢ KHUCIOTaMM, OCHOBAaHMSMH U COJISIMH.
Hcnonb3oBanue TabIUIbl PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O06o00611eHne cBeieHui 00 oKkcHax, UX Kiaaccu(uKauy 1 XUMHUYECKUX CBOMCTBaX.

I'eneTndeckue psiibl METAIUIOB U HEMETAJUIOB. [ eHeTn4eckas CBsI3b MEXKy KJIAaCCAMH HEOPraHUYECKUX BELIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE Peakui. OKUCIUTEND U BOCCTAHOBUTEID, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peaknmun moHHOrO OOMEHA M OKHMCIIMTEIIbHO-BOCCTAHOBHUTENBHBIE peakiuu. COoCTaBIeHHE YPaBHEHUN OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKIuii METOA0M 3JIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTBIX BELIECTB - METAIJIOB M HEMETAJIOB, KUCIIOT U COJIEH B CBETE MPEJCTABICHUN 00 OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOIECCaX.

IIpeaMeTHbIE Pe3VJAbTATHI 00YUEHHUS

VYyamuiicst JOJKEH ymems:

® ICIIOJIb30BAaTh MPH XapaKTEPUCTUKE MPEBPAICHUIN BEIIECTB TMOHATHUS: «PACTBOPY», <QIEKTPOIUTUYECKAS AUCCOIUAIUN), «IIEKTPOIUTHDY,
«HEINEKTPOJIUTHI), «CTEMEHb AUCCOIMALNNY», «CUJIbHBIC SJICKTPOJIUTBI», «CIa0ble SIEKTPOIUTHI», «KATUOHBI», «AHUOHBI», «KHUCIOTHIY,
«OCHOBAHMSI», «COJIN», KHOHHBIC PEAKIIUN», «HECOIC00Pa3yIOIIHe OKCHIIBI», «COIe00Pa3yIOIINe OKCHIBI», «OCHOBHBIE OKCHIIBI», «KHUCJIIOTHBIC
OKCHJIBI», «CPEIHUE COJH», «KUCIBIE COJH», «OCHOBHBIE CONU», «TE€HETHYECKHH PsI», «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN,
«OKHUCIIUTEIbY, «BOCCTAHOBUTENDY, «OKHCIIEHUE), «BOCCTAHOBIIEHUEY;

® ONUCHIBATh PACTBOPEHHE KaK (PU3UKO-XUMHUUYECKUIN TIPOIIECC;

¢ UTFOCTPUPOBATH TPHUMEPAMH OCHOBHBIC ITOJOXKEHHUS TEOPHH JJICKTPOJMTHYCCKOW JTUCCONMAIINN; TEHETHYECKYI0 B3aHMMOCBS3b MEXKITY
BEIIECTBaMH (ITPOCTOE BEMIECTBO — OKCHUJT — THAPOKCH — COJIb);

® XapaKTepu30BaTh OOIIME XUMHUYECKHE CBONCTBA KHCJIOTHBIX M OCHOBHBIX OKCHUIOB, KHCJIOT, OCHOBAaHMH W COJEH C MO3ULUN TEOpUHU
ANEKTPOIIUTHIECKON AUCCOIUAIINN; CYIIIHOCTh JJIEKTPOIUTUYECKON THUCCOIMANMY BEIIECTB C KOBAJICHTHOM MOJISIPHOW W MOHHOM XUMHYECKON
CBSI3bI0; CYIITHOCTh OKUCIIATEIHbHO-BOCCTAHOBUTEIBHBIX PEAKITUH;

® MPUBOAUTH MPUMEPHI PEaAKIHiA, TOATBEPKIAONINX XUMUYECKHE CBOWCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHUCJIOT, OCHOBAaHUU M COJICH;
CYIIECTBOBAHHE B3aMMOCBSI3U MEKy OCHOBHBIMH KJIaCCAMH HEOPTaHMYECKHUX BEIIECTB;



KJ1acCU(UIIUPOBATh XMMUYECKHE PEAKLIUU 110 «M3MEHEHUIO CTETIeHEeH OKHMCIICHUS JIEMEHTOB, 00pa3yIOLINX Pearupyroiie BEIIeCTBAY;
COCTABJIATh YPAaBHEHUS IEKTPOIMTUYECKON JUCCOLMALMU KHUCIIOT, OCHOBAaHMM M COJICH; MOJEKYJSpHBIE, MOJIHbIE M COKpAIllEHHbIE MOHHBIE
YpaBHEHMsI PEaKLUi C y4acTUEM AJIEKTPOJIMTOB; YPAaBHEHMsI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMHA, MCHOJIb3Ys METOHA 3JIEKTPOHHOIO
OanaHca; ypaBHEHHs PEaKLUUH, COOTBETCTBYIOIIMX ITOCIIEIOBATEIILHOCTU («IIETIOUKE») MPEBpAIEHUIl HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB;

OIIpEAEIATh OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAHOBJIEHUE B OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUSX;

yCTaHaBJIMBaTh IPUUMHHO-CJIEICTBEHHBIE CBA3M: KJIACC BELIECTBA — XMMHUYECKHE CBOMCTBA BEIIECTBA;

HAOJIIOAATh M OMKCHIBATh PEAKLIUU MEXKAY JCKTPOIUTAMHU C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O MIIM POIHOTO) SI3bIKA U S3bIKA XUMHU;
IIPOBOAUTD OMBITHI, TOJATBEPKIAIOLINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKUX BEIIECTB.

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

Ydamuucs qOKEH ymems:

JieJ1aTh IOMETKH, BHITUCKHU, IUTUPOBAHHUE TEKCTA;

COCTaBJISATh IOKIAJ;

COCTaBJISATh HA OCHOBE TeKCTa rpaduku, B TOM uucie ¢ npuMeHeHueM cpeacts UKT;

BJIAJIETh TAKUM BU/IOM M3JI0’KEHHSI TEKCTa, KAK pacCyKICHUE;

UCIOJb30BaTh TAKOH BUJ MBICIEHHOrO (MICaJbHOI0) MOJEIMPOBAHHUSA, KaK 3HAKOBOE MOJIENUpPOBaHME (HA MpUMEpPEe ypaBHEHHUH peakiuii
JMCCOLIMALIMK, HOHHBIX YPaBHEHUI peakiii, Molypeakliuii OKUCICHU-BOCCTAHOBIICHUS);

pa3nuyaTh KOMIOHEHTHI JOKa3aTeNbCTBa (TE3UC, apryMEHTHI U (hOpMY J1I0Ka3aTeIbCTBA);

OCYILIECTBIISATh NPSIMOE UHAYKTUBHOE JI0KA3aTEIbCTBO.

I[eMOHCTpaIII/II/I. HcnpiTaHue BEMIECTB U UX pacTBOPOB HA 3JICKTPOIIPOBOAHOCTD. 3aBUCHMOCTD SJICKTPOIIPOBOAHOCTHU YKCYCHOﬁ KHCJIOTBI OT

KOHIIEHTpaluu. B3anMopelicTBre IUHKa ¢ cepoid, CONsIHOM KucnoTol, xaopuaoM meau (I1). 'openne marnus.

JlaGopaTopHble onbIThI. §. Peakiinu, XapakTepHble JUIsl pacTBOPOB KUCIJIOT (COJISTHOM MM cepHOR). 9. Peakiiuu, xapakTepHsle 1JI paCTBOPOB

mienouelt (ruapokcu1oB Hatpus win kanust). 10. Ilomyuenue u cBolicTBa HEpaCTBOPUMOI0 OCHOBaHMsI, Haripumep ruapokcuaa meau (II). 11. Peaknuw,
XapaKTepHbIe JUIs pacTBOPOB cojiel (Hampumep, s xyuopuaa meau (I1)). 12. Peakuuu, XxapakTepHble 1151 OCHOBHBIX OKCHJIOB (HamlpuMep, Ul OKCHA
kanbrus). 13. Peakiuu, XxapakTepHble A1 KUCIOTHBIX OKCHIOB (HAIIPUMED, IS YIJIEKHUCIIOTO Tasa).

IIpakTuyeckas padora Ne3 CBoiCTBa JIEKTPOIUTOB
IIpakTuyeckas padora Ne 4. CBoiicTBa KUCIIOT, OCHOBAHU, OKCH/IOB U COJIEH.
IIpakTnyeckas padora Ne 5. Perienne skcriepMMeHTaIBHBIX 3a/1a4.



IIpeaMeTHbIe pe3yabTaThbl 00y4eHHUs

VYyamuiicst JOJIKEH ymems:

oOparathcs ¢ 1ab0paTOpHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMH IPHUOOPAMU B COOTBETCTBUY C MPABUIIAMH TEXHUKH 0€30M1aCHOCTH;
BBITIONTHSATH MPOCTEUIITNE MPUEMBI 0OpaIeHus ¢ JIa0opaTOPHBIM 000pyIOBaHUEM: Ta00PaTOPHBIM IITATHBOM, CITUPTOBKOM;

Ha0JII0/1aTh 32 CBOMCTBAMH BEIIECTB U SIBICHUSMU, TIPOUCXOISIIUMU C BEIIECTBAMU;

OMUCHIBATh XUMHUYECKUHN IKCIIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOIO UM POJIHOTO) SI3bIKA U S3bIKA XUMUH;

JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEICHHOIO SKCIIEPUMEHTA.

MeTaHpe}]MeTHbIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
® OmIpeneNsTh, UCXO U3 y4eOHOIl 3a1auu, HEOOXOAUMOCTh HETTOCPEICTBEHHOTO WU OMOCPEAOBAHHOTO HAOIOICHHUS;
® CaMOCTOSTENBHO (POPMUPOBATH MIPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHUSA K YPOBHIO IOAI'OTOBKH BBIITYCKHHUKOB.

BbINyCKHUK HAYYUTCH:

* OIIMCHIBATH CBOMCTBA TBépI[I)IX, KHUAKHUX, F33006p213HI>IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPU3HAKH,

* XapaKTepu30BaTh BEIIECTBA II0 COCTaBY, CTPOCHUI0 M CBOMCTBaM, YCTaHaBIUBATH IIPUYMHHO-CIEIACTBEHHBIC CBA3M MEXKIY JdaHHBIMHU
XapPaKTCPUCTHKAMU BCIICCTBA,

* PaCKpbIBaTb CMBICI OCHOBHBIX XMUMHUYECKHUX IIOHATHUH «aTOM», «MOJIEKYJIa», «XMUMHUYECKUU JIIEMEHT», «IIPOCTOE BEILIECTBO», «CIOKHOE
BCIICCTBO», «BAJICHTHOCTB», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU,

* 1300pakaTh COCTAaB MPOCTEHIINX BELIECTB C MOMOIIbI0 XMMHUYECKHX (OPMYN M CYIIHOCTh XMMHYECKHUX PEaKIHMi C MOMOIIbI0O XMMHYECKHX
YPaBHEHUH;

* BBIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEILECTB, a TAKKE MACCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTA B COCIUHEHUAX
JJIsA OIICHKHU UX HpaKTquCKOfI 3HAaYUMOCTH,

* CPaBHMBATh I10 COCTAaBY OKCH/IbI, OCHOBAHUs, KUCIIOTBI, COJIH;

° KJ'IaCCI/I(bI/IHI/IpOBaTI) OKCHJBI U OCHOBAaHU 110 CBOI\/'ICTBaM, KHCJIOTBI U COJIK ITO COCTAaBY,

* [10JIb30BAThCA J1A0OPATOPHBIM 000PYIOBAHUEM M XMMUYECKOH MOCYI0H;

¢ IPOBOAUTE HECIOXHBIC XUMHUYCCKUC OIIBITBI U Ha6J'IIO,HeHI/I$I 3a W3MEHEHUSIMHU CBOMCTB BCIICCTB B IIPOIECCE HX HpeBpameHHﬁ; CO6J'IIO)121TB
IpaBUjIa TEXHUKU O€30MaCHOCTH NPU MPOBEIEHUH HAOIIOACHUI U ONBITOB;

* pa3nuy4aTh SKCHEPUMEHTAIbHO KHUCIOTHI U IIEIOYH, MOJIB3YSICh WHIUKATOPAaMU; OCO3HaBaTh HEOOXOJIMMOCTb COONIOICHUS Mep 0e30MacHOCTH
npu 0OpaIIeHUHU C KHUCIOTaMH U IIEI0YaMHU.




* pacKpbIBaTh CMBICH Nepuoaudeckoro 3akona J[. . Menneneesa;

* ONMCHIBATh U XapaKTEPU30BaTh TAOINYHYIO (OPMY NEPHUOAUUECKON CUCTEMbI XUMHUYECKUX HJIEMEHTOB;

* XapaKTEpU30BaTh COCTaB aTOMHBIX SJIEP U pacHpeAe/ICHUE YUCIIa 3JEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MAJIbIX
NEPUOJIOB MEPUOANYECKON CUCTEMBI, a TAK)KE KaIHs U KaJbLUs;

* pa3auy4aTh BUJbl XUMHUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO NOJSPHYIO, KOBAJIEHTHYIO HEMOJSAPHYIO U METAJUIMUECKYIO;

* 1300paxkaTh JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 0OPA30BAHHBIX XUMHUUYECKUMHU CBS35IMH Pa3HOI'O BUJA;

* BBISIBJISITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAUINYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMUECKUX;

* XapaKTepru30BaTh XMMHUYECKHE 3JIEMEHThl U MX COEIMHEHMs Ha OCHOBE I10JIOKEHHS 3JIEMEHTOB B NEPUOAMYECKON CHCTEME U OCOOEHHOCTEMN
CTPOEHMS UX aTOMOB;

* XapakTepu30BaTh Hay4HOE U MHUPOBO33PEHUYECKOE 3HAYEHHE MEPUOAMYECKOrO 3aKOHA U MEPHOAMYECKOM CHCTEMbl XUMMUYECKHX 3JIEMEHTOB
J. 1. MenneneeBa; * 00bACHATH CYyTh XMMUYECKHUX MPOLIECCOB M UX MPUHIUMUAIBHOE OTIHYHE OT (PU3NYECKHUX;

* Ha3bIBaTh [IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEaKLUi;

* YCTaHABJIMBATDH NMPUHAIIIEKHOCTh XUMUYECKON peakuu K ONpeleEHHOMY TUITY [10 OJHOMY M3 KJIACCU(UKALMOHHBIX PU3HAKOB: 1) MO YUCIy U
COCTaBY MCXO/IHBIX BEIIECTB U NPOAYKTOB peakIMU (Peakluu COSUHEHUS, pa3I0kKEeHUs, 3aMeIlleHUs] 1 0OMEHa); 2) MO BBIAEICHHUIO WU MOIJIOLICHUIO
TEIUIOTHl (PEaKIUU 3K30TCPMHYECCKHE M OSHAOTEPMHUYCCKHE); 3) M0 HM3MCHEHHMIO CTCICHEeH OKHCIICHHS XHMHYECKUX OJIIEMEHTOB (peaKiuu
OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHEIC); 4) TI0 00pPaTUMOCTH Tporiecca (peakiuu 00paTuMbIe U HEOOpAaTUMEIE);

* COCTaBJIATh YPABHEHUS JJIEKTPOJUTUYECKON AMCCOLMALMM KHUCIOT, IIEJIOYEH, COJIEH; IOJIHBIE U COKPAIlEHHbIE MOHHBIC YPaBHEHHMs pPEaKIUil
oOMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINM;

* IPOTHO3UPOBATh MPOAYKTHl XMMHUYECKHX pEaKiuil 1o QopMmynam/Ha3BaHUSIM HCXOJHBIX BEIIECTB; OMPEACIATh HCXOAHBIC BEIIECTBA II0
(dbopMynaM/Ha3BaHUSAM MPOTYKTOB pPEaKIUy;

* COCTaBJIATh YpaBHEHUS peakluii, COOTBETCTBYIOIIUX IOCIEIOBATEIBHOCTH («IIETIOYKE») MPEBPALEHUI HEOPraHUYECKHUX BELIECTB PA3IMYHBIX
KJIACCOB;

* BBISIBIISITH B IIPOLIECCE AKCIIEPUMEHTA MPU3HAKH, CBUAETEILCTBYIOIINE O IPOTEKAHUHU XUMHUECKON peaKlny;

* IPUTOTOBJIATH PACTBOPBI C ONPENEIEHHON MAaCCOBOM J0JI€W paCTBOPEHHOTO BEILIECTBA;

* OIPENIENSITh XapaKTep CPeIbl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOUEH M0 H3MEHEHHUIO OKPACKU UHIUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKLINHU, TOATBEPKAAIOIINE HATMUNE B BOJHBIX PACTBOPAX BEIIECTB OTAEIbHBIX HOHOB

* OIPENeNTh MPUHAJICKHOCTh HEOPIraHUYECKUX BEIIECTB K OJJHOMY M3 M3YYEHHBIX KJIACCOB/TPYIII: METAJIbl 1 HEMETAJIbl, OKCHU/Ibl, OCHOBAHUS,
KHCIIOTBI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 UX HA3BAHUSIM;

* OIPENENSATh BAJIEGHTHOCTD U CTETIEHb OKUCIIEHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYIIBI HEOPTraHUUECKUX COCUHEHHH 110 BAJIEHTHOCTSIM U CTENIEHSIM OKHCIIEHHUS AJIEMEHTOB, a TaKXKe 3apsilaM HOHOB, YKa3aHHBIM
B Ta0JM1Ie PaCTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJEH;

* O0BSICHATh 3aKOHOMEPHOCTU W3MEHEHHS (PU3UYECKMX U XUMHUYECKHX CBOMCTB IPOCTBHIX BEHIECTB (META/NIOB M HEMETAJUIOB) M HX BBICIIUX
OKCHJIOB, 00pa30BaHHBIX HJIEMEHTAMHU BTOPOTO M TPETHET0 MEPHOIOB;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JUIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTepHBbIE ISl KaXKIO0T0 U3 KJIACCOB HEOPraHUYECKUX BEIIECTB: KUCIOT, OCHOBAaHHM, COJIEH;

* IPUBOJUThH IPUMEPHI PEAKLIMHA, TOATBEPXKIAOIINX XUMUYECKHE CBOMCTBA HEOPIraHUYECKUX BEILECTB: OKCUI0B, KHCIOT, OCHOBAaHUI U COJIEH;

* OIPENEISTH BEILIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUSAX;



* COCTaBJISITh OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIN OaaHC (U M3yUYEHHBIX PEAKIINiA) 110 MPEATI0KESHHBIM CXEMaM peaKIluii;
* IPOBOJIUTH J1JAOOPATOPHBIE ONBITHI, TOATBEPXKJAIOIINE XUMHUUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKHX BEILECTB;

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:

* IPaMOTHO 00paIaThcs C BEIECTBAMU B IIOBCEIHEBHOW KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIOICHUS IPABHIT HKOJIOTUYECKU OE30M1acCHOT0 MOBECHHS B OKPY’KaIOIEH MPUPOTHON cperie;

* IOHUMAaTh CMBICI U HEOOXOIMMOCTh COOJIIOJICHHUS TPEINUCAHUM, MpenIaraeMblX B HMHCTPYKLHUSAX IO HCIIOJIB30BAHHUIO JIEKAPCTB, CPEACTB
OBITOBOW XMUMHHU U JP.;

* MCIOJIB30BATh MPHUOOPETEHHBIE KITIOUEBbIE KOMIETEHTHOCTH IPY BBITIOJIHEHUH UCCIIEI0BATEIbCKUX MPOEKTOB MO M3YUYEHHUIO CBOICTB, CITIOCOOOB
MOJIy4EHUs U paclioO3HABaHUs BEIIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTh, UCIIOJIB3Ysl CPEJCTBA YCTHOM M MMCbMEHHONH KOMMYHHMKAIIUU TPU pabOTe ¢ TEKCTaMu y4eOHUKa
U JIOTIOJIHUTEIBHON JTUTEPaTypO, CIPaBOYHBIMU TAOJIMLIAMU, TIPOSBIISATH TOTOBHOCTh K YBRXKEHHIO HHOM TOYKH 3pEHUSI PU 00CYKIEHUU Pe3yIbTaToOB
BBITIOJTHEHHON padOoThI;

* OOBEKTHBHO OLIEHWBAaTh MH(POPMAIMIO O BEIIECTBAX M XUMHUYECKHX MpOIeccax, KPUTUUECKH OTHOCUTHCS K TCEBIAOHAYyYHOU WH(pOpMaluu,
HeT00pOCOBECTHOM peKJiaMe, KacaroIIecsl UCII0JIb30BAHUS PA3TUYHBIX BEIIECTB.

* 0CO3HABaTh 3HAUEHHUE TEOPETHUECKUX 3HAHUMN JIJIs1 MPAKTUYECKOM JIeATEIbHOCTH YeJI0BEKa;

* OTHCHIBATh N3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSIX MEPHOJMYECKONM CHUCTEMbl XUMHYECKHX JJIEMEHTOB Ui OOBSCHEHHS M TPEABHICHUS CBONCTB
KOHKPETHBIX BEILIECTB;

* pa3BUBaTh UHPOPMALMOHHYIO KOMIIETEHTHOCTh IMOCPEACTBOM YIIyOJaeHHs 3HAHUN 00 MCTOPUM CTaHOBJIEHHSI XUMHUYECKON HayKH, €€ OCHOBHBIX
MOHATHH, IEPUOANYECKOT0 3aKOHA KaK OJIHOTO U3 BaXKHEHUIIINX 3aKOHOB IIPUPO/IbI, & TAKXKE O COBPEMEHHBIX JIOCTHIKEHUSAX HAYKU U TEXHUKU.

* COCTaBJIATh MOJIEKYJISIPHBIE U TIOJIHBIE MOHHBIE YPABHEHUS MO COKPAILIEHHBIM MOHHBIM YPABHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIUH, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEX/1y OCHOBHBIMHU KJIJaCCAMH HEOPTraHMYECKHUX BEIIECTB;

* IPOrHO3UPOBATH PE3ybTAThl BO3JIEHCTBUS Pa3IMUHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH XUMHUYECKON peaKinu;

* IPOTHO3UPOBATh PE3YIbTaThl BO3AEHCTBUS pa3IMUHbIX ()aKTOPOB HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATh XUMHUYECKUE CBOKWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOEHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTEIbHBIE WM BOCCTAaHOBHUTEIBHBIE CBOWCTBA C Y4YETOM CTENEHEH OKHCIIEHUs
AJIEMEHTOB, BXOSIIUX B €0 COCTaB;

* BBISIBJISITH CYLIECTBOBAHHME FEHETUYECKOM B3aMMOCBSI3U MEX/y BEILIECTBAMU B PSIIy: MPOCTOE BEIIECTBO — OKCHJ — T'HMJIPOKCH — COJIb;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUYECKUE MPOEKTHI 110 UCCIEA0BAHNIO CBOMCTB BEIIECTB, UMEIOLINX BAKHOE MPAKTUYECKOE 3HAYCHHUE.




Kanenoapno — memamuueckoe ninanuposarue no xumuu no npoepamme QO.C.I'abpuensina
(2 uaca 6 neoenio, 6ce2o 68 uacos)

ITo ITo
Ne Koa-Bo | miamy | ¢akry
Ha3Banue Tembl ypoka
n/n 4acoB
Tema 1. BBenenne (6‘1)
1 Bropgnsrit nacTpyktax mo Th npu pabote B kabunaete xumud. [Ip.pab. g
Nel.ITpuémsl oOparmieHus ¢ 1abopaToOpHBIM 000PYAOBAaHIEM
2 IIpeamer xumuu. Bemectna. 1ua
3 [IpeBpamenns BemecTs. Poib XHMUHM B )KU3HHU YeIIOBEKa 1q
4 Ilepuonuueckas cucreMa xuMudyeckux anemenToB .. Menneneesa. lq
3HaKH XUMHUYECKHX DJIIEMEHTOB.
5 Xummnaeckue Gpopmynsl. OTHOCHTENEHAS aTOMHAS M MOJICKYIISIpHAS la
Macca.
6 VYnpakHeHHs onpeaeTcHre OTHOCUTEIBHON MOJIEKYIIPHON MacChl 1q
Tema 2. ATOMBI XHMHYECKHX 3JIEMEHTOB. (74)
7 OCHOBHBIE CBeJIeHHS 0 cTpoeHHH aToMoB. CocTaB aToMOB. M30TOMEI. g
CtpoeHue dJIeKTPOHHBIX 000JI0YEK aTOMOB.
8 lua
9 WNonsbl. MoHHast xuMuueckasi CBA3b. 1y
10 KoBanenTHas cBs3b. 1g
11 Mertannnueckas XUMHUYECKas CBA3b. 1g
12 O000111eHIE U CUCTEMATH3ALMS 3HAHNUH 110 TEME: «ATOMBI XUMHUYECKUX lu
HIIEMEHTOBY
13 KontpoasHas padora Nel o teme: «Amombl XuMuyeckux 21eMeHmos» 1ua
Tema 3. IIpocThie BemecTBa. (6‘1)
14 IIpocThle BelecTBa-MeTAIBI. 1g
15 IIpocTsle BemecTBa ~-HEMETAIUTBL. AJJIOTPOIIHS. 1ua
16 Konnuectso Bemectsa. Monbs. MossipHas Macca. 1g




MoutsipHbIid 00BEM Ta30B.

17 lu
18 Pemenue 3ampad o Temam: «MoaspHulil 00bem 2a308, KOIUYECMBE0 7y
seuecmear).

Tema 4. CoenuHeHne XUMHYECKHX JJI€MEHTOB. (164)
19 CTeneHb OKUCIICHUS. 24
20 Baxneiimme kiaccbl OMHApHBIX coeAMHEHUH. OKCH/IBL. 14

OcHOBaHUS.
21 14
Kucnorsr.
22 14
23 Comnn. 1g
24 | CocraBienue GopMyJ1 COJICH. 1g
25 O0001IeHre U cUCTeMaTH3alMs 3HaHUH 110 TeMe «BajkHelive 1
KJIACChl OMHAPHBIX COCTUHCHMIDY q
AmMop¢HbIe 1 KpUCTaUTMYeCcKHe BemecTBa. Kpucrammdeckue
26 PEIIeTKH. 1u
27 YucTele BemecTBa U CMECH. 1g
29 MaccoBast 1011 KOMIIOHEHTOB B CMECH. 1g
30 Pemrenne 3aiay Ha HaXOXKJIEHUE MACCOBOM IO KOMITOHCHTOB 14
CMeEcCH.
31 Penrenue 3a/1a4 Ha HaX0XKJICHUE MAaCCOBOM JIOJTM KOMITOHEHTOB 14
pacTBopa.
IIpakTuyeckast padora Ned. «[IpurorosneHue pacTBopa caxapa ¢
32 3aJIaHHON MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBAY lg
HMucrpykrax Th
33 O600mIeHne U cCUCTeEMAaTH3AIMs 3HAHUH M0 TeMe: «CoeqnHeHNs 14
XHMHYECKUX DJIEMEHTOBY.
Kontpoasnas padora Ne2. o teme: «Coedunenus XumMuueckux
34 | anemenmosy. lg

Tema 5. U3MeHeHUsI, MPOUCXOSIIIINE C BEIIECTBAMH. (]_]_q)
35 dusnyeckue SIBICHUS B XUMHH. 1a
36 XHUMHUYECKHUE SIBJICHUS. X UMUYECKHE PEAKIIHH.




3aK0OH COXpaHEHUs1 MACChl BEIIECTBA. XUMUYECKUE YPABHCHHSI.

37 lu
38 | Pacuérsl mo XUMHUYECKUM ypaBHEHUSM. 1g
39 | Pemenne pacueTHbIX 33124 [10 YPABHEHUIO PEaKLHH. 1
9
40 Pemenne pacueTHbIX 3a/1a4 Ha BBIYUCIIEHUE MACCHI TPOAYKTa 1
peaxuu. 1
TuUMbl XUMUYECKUX peaKIri.
41 24
42 TuIbl XUMUYECKUX PEaKIU Ha IPUMEPE CBOMCTB BOJBL. 1g
O0600mIeHre U crcTeMaTU3alMs 3HAHUH 10 TeMe «H3menenus,
45 npoucxoosauue ¢ 8eecmeamu. lua
Kontpoannas padora Ne3. o teme «3menenus, npoucxoosujue
C geujecmeamu.

46 lg
Tema 6. PacTBopenne. PactBopbl. CBolicTBa pacCTBOPOB 3JIEKTPOJIMTOB. (23u)
OKHCINTETHHO — BOCCTAHOBHTE/IbHbIE PEAKIINH

47 | PacTBopenue Kak hu3MKO — XUMHUECKUH npouece. Tumbl

pactBopoB. [ToBTOpHBIN nHCTpYKTaX 1o T.b. la
48
Onekrponurndeckas quccoruanus (/1) lg

49 OcHosueble nonoxenus Teopun D/1. (TO) 1a

50 Honnbie ypaBHEeHUS peakinii 14

51 VYcnoBus NpoTeKaHUs XUMHUYECKUX PEAKIMM MEXy pacTBOpaMu lq

3JICKTPOJIUTORB JI0 KOHITA




[Ipaktrnueckas padota Ne3.CBoiicTBa 3JEKTPOIUTOB

lua

52 | Kucnotsl, ux KiacCu()UKAIHAL. 1g
CBoiicTBa KUCIOT.

53 4
OcHoBaHus, UX KIaccH(pHUKAIIHSL.

54 lu
CBoiicTBa OCHOBaHHH.

55 lu

56 Oxkcuppl, UX KIaccu(UKaius U CBOWCTBA. g
Comn, nX CBOMCTBA.

57 lu
['eneTrueckas CBSI3b MEXKIY KJIaCCAMH HEOPTaHUIECKUX

58 | coenuHEHUIA. 1a

59 | IpakTuyeckasi padora Ne6. «CBOICTBAa KHCIIOT OCHOBAHHIA, g
OKCHUJOB U coJiei». Uucrpykrax Th

60 O0600meHne u cucTeMaTr3anus 3HaHui 1Mo Teme: «PacTBopeHue u g
pacTBOPBDY.

61 | OxucnuTenbHO-BOCCTaHOBUTENbHBIE peakunuu (OBP). g

62
Cocrapnenue aekTponHoro 6ainanca B OBP. lg

63 CBoiicTBa IPOCTHIX U CIIOKHBIX BemiecTB B cBeTe TOJ] u OBP 1lua

64 IIpakTuyeckas padora Ne/. Pemenue 3KCIepUMEHTATBLHBIX lq
3agad. Mucrpykrax Th

65 O06001IeHNe 1 cCUCTeMaTH3allns 3HAHUH 110 TeMe «PacTBopenue.
PactBopsl. CBOHCTBa pacTBOPOB AIIEKTPOJIUTOB, HOHHBIE YPaBHEHHUS, 1u
OBP».

66 | UToroBas koHTpoabHas padoTa Ned 3a Kypc xumunu 8 Kiacca 1g

67 AHanm3 UTOrOBOM KOHTPOJBHOM PadOTHI. 14

68 IlopTpeTHas rajgepesi BEMMKUX XUMHUKOB 1a




Hoypouuoe niaanupoeanue no xumuu, 8 knacc,
(2uaca 6 neoesnro, écezo 68 uacos), YMK O. C. I'aopuensana

Ne No Coneprxanue mporpaMMHOTO Ko | Hara [ToBropenne | Homa
YpOKa | ypoKa | Marepuaia - LIHEE 3ananust, popmupyromue YV /]
1o 1o yec 3az1a- Hcnons3oBa-
npea- | TeMe TBO HUE peryns- | IO3HaBa- | KOMMYHH- | JINYHOCT Hue UKT
METy ya- TUBHBIC | TEJIbHbIE | KATUBHBIC | HbIE
COB
Tema 1. BBenenue B xumuio (6 yacon)
1 1 BBoanblii uHcTpyKTax no Th 1 ®usnyeckue | §1, ®opmu- | @opmu- | opmu- dopmu-
pu paboTe B KaOWHETE XUMUH. CBOIICTBA, yrop. 4 | poBaHuEe | pOBaHHE | pOBaHUE poBaHue
IIpakTuyeckune padorni: Nel. buznueckoe MOHATUS | YMEHUS | yMEHUS MHTEpeca
«[Ipuémsl TEJ0 0 XuMHUM | Habmoaa | paborath | K
oOpariieHus ¢ 1abopaTOpHBIM u ee Tb, B Iapax, HOBOMY
000py/I0BaHUEM poJiu B JenaTh OTBEYATh | Mpeame-
2 2 IIpenmer xumuu. Bemecrsa. 1 @usnyeckue | §2,3 | KU3HH BBEIBOJIBI | Ha Ty. Bupryansnas
CBOMCTBA 4eJI0BeKa | Mpu BOIIPOCHI nabopaTopusl
3 3 [IpeBpamienus Bemects. Poib 1 ATtom c.174 MpOBEAC | yUYUTEI, [Ipe3enranus
XUMUU B KU3HH YEJIOBEKA HUH yMeHHue
4 4 [lepuonnueckas cucrema 1 §4 OITLITOB, | MCIIOJbB30-
XUMHYECKUX 3eMeHToB J[. 1. yMEHHS | BaTh
Menpeneesa. 3Haku paboTaTh | XMMHUYECK
XUMHYECKHUX AJIEMEHTOB. C KHUTOH | U S3BIK,
5) 5 Xumugeckue GopMyJIbl. 1 Hanmensiiee | §5 He YMCHHC
OTtHocuTenbHAs aTOMHAS U oOriee yIp. IIepHOAH | paboTaTh
MOJIEKYJIIpHAs Macca. KpaTHOE, 14 YECKOH c
aTom, cucre- XUMHUYEC-
MOJEKYyJIa MOM. KOM




MOCYAOM.

6 6 VYnpaxunenue OnpeneneHue 1 C.180
OTHOCUTEILHOW MOJIEKYJISAPHOU
MacChI
Tema 2. ATOMBI XMMHYECKHX 3J1eMeHTOB (7 4acoB)
7 1 OcCHOBHBIE CBE/ICHHUS O 1 ATomMm. §6,7 ®opmu- | Gopmu- | PopMmu- ®opmu- | IIpesentanus
CTpoeHHH aToMOB. M30TombI CrtpoeHnue poBaHHE | pOBaHUE | pOBaHHE poBaHue
sJIpa aToMa MOHATHA | YMEHUSL | YMCHHS UHTEpeca
8 2 CtpoeHue 2JIeKTPOHHBIX 1 DIIeKTPOH §8, 0 cTpoe- | paboTarh | CiryIiaTh K [Ipesenramnus
000JI09€K aTOMOB. [Tepuog. 9c.52 | Huun c YUUTENA, KOHKpET-
I'pynna yop.2 | atoMma, KHHUI'OH, | BECTH HOMY
9 3 Honsl. MonHas xuMudeckas 1 §10 XMMHYEC | YMEHUS | JUAJOT C | XMMHYEC
CBSI3b. ymp. 5 | Koi UHTETPH | YUUTEJIEM | KOMY
c.62 CBA3U U | pOBaTh U JPYTHUMH | JIE€MEH-
10 4 KoBasieHTHas1 CBSI3b. 1 §11, ee 3HaHUsA y4alluMHu- | Ty, [Ipesentanms
pr.Z BUIAX. nu3 cA. IOUCK
c.66 buzukn JIOTIOJTHU
11 5 MeTtannnueckass XuMHYeCKas 1 §12 B TEJIBHOH | [IpeseHTanus
CBS3b. XUMHIO. nHdopma
12 6 OO0o6menue u cucremaruzanus | 1 §4-12 1M O ITpesenTanus
3HaHUH MO TeMe: «ATOMBI [ToBTO HEM.
XUMHUYECKUX DIIEMEHTOBY» pUTH
OCHOB
HBIE
TTOHST
ust
TEMBI
13 7 Konrtpoabsnas padora Nel o 1
TeMe: «Amombl XumMudecKux
9/1EMEHMOB)
Tema 3. [IpocTbie BenecTra (6 4acoB)
14 1 [IpocTele BelecTBa-MeTaILIbI. 1 ®dusnyeckue | §13 ®opmu- | Ymenue | YMeHue Osnane- | IlpesenTanus
CBOMCTBA poBaHue | paboTaTh | COTPYIHU | HUE
15 2 IIpoctele BemecTBa-HeMeTambl. | 1 @usnueckue | §14, MOHATHSL | C qarth ¢ HaBBIKa-
AJIOTpOMHS. CBOIICTBA yrnp.3 | o MeTan- | yueOHM- | yUUTEIeM | MM JUId
16 3 KonuuectBo BemecTBa. Mob. 1 OtHocutenbH | §15, Jax, KOM, B IIOMCKE MPAKTU-
MoursipHas macca. as aTOMHasi M | ymp.1- | HEMETal | IOmOoNHU | U cOope YECKOM




MOJIeKyJsipHa | 3 Jax, TENbHOW | MHQOpMAI] | AeATeb-
sl MaccChl KOJM4YeC | JIUTepary | uu, HOCTH.
17 4 MosipHablii 00bEM Ta30B. 1 KomuaectBo | §16, TBE poil.nepu | ciyuiaTh
BEILECTBA yop.l, | Bemecr- | oguyec- | €ro.
2 Ba. KOM
18 5 Pemrenue 3apau no remam: 1 Komuuecto | §15, cucre-
«Monspubiii 00vem 2az08, BEIIECTBA, 16 MOH.
KOUYECME0 euecmea. MoJIsIpHast ymp.
Mmacca, 4-5,
MOJIIPHBIN c.85
00BeM,
MOCTOSTHHAS
ABoraapo
19 6 Pemenue 3amau mo temam: 1 KomngectBo
«Monapuwiii 060vem 2az08, BEIIECTBA,
KOJIUYEeCmE0 8euecmeaa. MOJIIpHast
Mmacca,
MOJISIPHBIN
00BeM,
MOCTOSTHHAS
ABorajipo
Tema 4. Coenunennsi XMuMHUYECKHUX dj1eMeHTOB (16 yacoB)
20 1,2 CreneHb OKHUCIICHYSL. 2 §17, Qopmup | YMmenue | YMmeHue YMmenue | IIpesenranus
yrop.1, | oBanue paborarh | paboTaTh | UCIONb-
2 MOHATHS | C B Mlapax, B | 30BaTh
21 3 Baxuelimme xnaccel OMHapHBIX 1 §18, o ydqeOHH- | Tpynmax, 3HAHUA B
coeuHeHuH. OKCUTIBI. yrp.l | CTENIeHU | KOM, oTBeYaTh | OBITY.
4 OKHCJIE- | YMEHHE | Ha
22 4 OcHOBaHHS. 1 §19, | Hus, COIIOCTaB | BOIIPOCHI
yrp.4- | KJIacCOB | JIATh, YUYUTET.
5 coeauHe | paborath
23 5 Kucnorst 1 §20, HUH, c
ynp.3, | YMCTBIX | Gopmyna




5 BCIIECT-
24 6 Comn 1 §21 Bax U
25 7 Cocrasienue hopMyJI COJIe. 1 §21, CcMecsIX.
ymp.2,
3
26 8 O060011IeHE ¥ CHCTEMATH3AIHS 1 IToBTO
3HaHUM 1o Teme «BaxHeimue pHTh
KJIaCChl OMHAPHBIX COCTUHEHUI OCHOB
HBIE
IIOHST
us
TEMEI
27 9 AMopdHbIe U KpucTauinyeckue | 1 Atowm. §22
BEIIECTBA. THIIBI Monekyna
KPUCTAJUTMYECKUX PEUIETOK dusnyeckoe
TEJIO.
duznyeckue
CBOMCTBaA
28 10 YucThle BEMIECTBA K CMECH. 1 CwmecHu. §23
Yucteie
BEIlleCTBA
29 11 MaccoBas 1071 KOMITOHEHTOB B 1 Cwmecu. §24,
CMECH. Yucrtsle yop.
BEIIECTBA 2,4, 7
30,31 | 12,13 | Pemenue 3a1a4 Ha HAXOXKACHUE 2
MacCOBO# J0JIM KOMIIOHEHTOB
CMECH.
32 14 IpakTnueckas pagGora Ne2. 1 C.
«ITpuroroBiieHHE pacTBOpa caxapa 185
C 3aJJaHHOM MacCOBOM JI0JIeH
PacTBOPEHHOTO BEIISCTBAY
Hucrpykrax Th
33 15 O06001IeHNE U CUCTEMaTU3AIIHS 1g
3HaHUH 110 TeMe: «CoeTnHEHUS
XMMUYECKUX DIIEMEHTOBY.
34 16 KontpoabHas pagoraNe 210 | 1 §13-
TeMe «COeIUHEHNS XUMHICCKUX 24
3JIECMEHTOB IToBTO

MHU.

[Ipe3enTanus




pUTH
OCHOB
HBIC
MOHST
ust
TEMBI
Tema 5. U3smeHeHusi, npoucxoasiue ¢ Bemecrsamvu (11 yacos)
35 1 DU3NYCCKHE SIBICHUS B XHUMHH. 1 Croco0sl §25, | ®opmu- | YMmenue | YMmeHue Vmenue | Ilpesenranus
pasnenenus | yop.3 | poBaHue | paboTaTh | BeCTH UHTETPU
cMecen MOHATUH | C JIAaor, poBarb
36,37 | 2,3 XUMUYECKHUE SBICHHUS. 2 §26 o yueOHu- | paboTaTh | MOITy4eH
XVAMHUYECKHE PEaKITHIH. XUMHYE- | KOM, B I1apax, HbIE

38 4 3akoH COXPAaHCHUA MACChI 1 §27, CKHUX rnepuoau paGoTaTL 3HAHUA B Hpe3eHTauI/m
BElIECTBA. XUMHUYCCKUE yOp. | peakiu- | 4eCKOi c PAKTH-
ypaBHEHHSL. 2-3 AX, MX CcHCTe- yUUTENEM. | 9ECKOM

39,40, | 5,6,7 | Pacuérel no XumuuecKkum 3 KomuuectBo | §28, THIAX; MOW, JKHM3HU.

41 YPaBHCHUSIM. BCIIICCTBA. yIIp. YMEHUSL | QJITOPUT
MousipHas 2,3 IHCaTh MOM
macca. peakIuu | paccTaB-

MounspHsli u JICHUS
00BeM pacctas- | K03 du-

4243 |89 THITBI XAMUYECKUX PEAKIIUIA. 2 §29- JIATh LIUEHTOB

30 ypaBHe- | B
ymp. HUE B XUMHYEC
1-2; XUMHUEC | KUX
44 10 O6o01eHre U CHCTeMaTH3aIHS 1 Peakuun §25- | xux ypaBHe-
3HAHUU 110 TeMme «H3menenus, pa3oXKeHHUS, 32 peakuuu- | HUsX;
npoucxodﬂmue C sewjecmeamu. COCJIMHEHMS, HOBTO ax. YMeHI/Ie
oOMeHa, pUTH UHTETpU
3aMelleHus OCHOB poBarth
HBIC 3HAHUSA
TOHST u3
ust ¢buzukn
TEMBI B
45 11 KounTposabsnasi padota Ne3. o 1 XUMHUIO.
TEMC «H3M€H€Huﬂ, npoucxodﬂmue
C sewecmeamuy.




Tema 6. Teopusi 3JIEKTPOJIUTHYECKOH TUCCONUANNH M CBOICTBA KJIACCOB HEOPTraHMYECKUX coeuHeHnH (23 yacoB)
46 1 PactBopenue kak Gpu3nKo — 1 Nounnas §34 ®opmu- | Gopmup | Popmupo | @opmup | [Ipesentanms
XUMHYECKHHi rporecc. THIibl CBA3b. pOBaHWE | OBAaHWE | BaHUE OBaHME
pactBopos. [osTopHbIH KoBanenTHas MOHATUN | YMEHUSA | YMECHHS yMEHUS
uHCTpyKTaX 1o T.b. HETOJIIpHAs 0 paborarh | paboTaTh | HHTErpU
Y TIOJISIpHAS pacTBO- | C WHAWBUAY | POBaTh
CBs3b. MoHbI pax, y4eOHUK | QJIbHO M B | 3HAHUS O
4748 | 2,3 DNEeKTPOIMTHYECKas Juccouranus | 2 Kucnora §35- 3JIEKTPO- | OM, napax, paccTBO- | IIpe3enTanus
(OH) u reopus S 36, JIUTHYEC | ANTOPUT | COTPYIAHH | pax,
yIp. KO MaMH 4aTh C KHUCJIO-
1,4,5 | nuccomu | cOCTaBlie | yYUTENEM, | Tax,
49 4 HouHble ypaBHEHHS peakLnii 1 OcHoBaHnue §37, anuy, HUA YMEHHE ocHOBa- | [Ipe3eHTanus
ymp.2, | MOHHBIX | HOHHBIX | 33/1aBaTh HUSIX,
5 ypaBHE- | YpaBHEH | BOIIPOCHL. | COJISIX U
C.237 | ausx, UH U OKCHIax
50 5 VenoBus npoTekanus XuMu4eckux | 1 §32,3 | KUCII0- paccTaHo B IIpe3enranus
peaKuuii MEXI1y pacTBOpaMu 7 Tax, BKH OBCE-
9JIEKTPOIUTOB 10 KOHLIA C.240 | ocHOBa- koddhu- HEBHYIO
51 6 [IpakTudeckas padora « CBOiCTBa 1 HHUH, HIHUCHTOB JKV3Hb.
QJICKTPOJIMTOB» COJIAX, B
52-53 | 7,8 Kucnors B cBeTe TO]] 2 §38, OKCHIOB, | OKHCIIH- [Ipe3enranus
yp. OKHUCJIM- | TEJIHHO-
3,4 TEIIbHO- | BOCCTAaHO
54-55 | 9,10 OcnoBanus B cBete TOJ] 2 §39, BOCCTAHO | BUTEIIb-
yIip. BUTEIb- | HBIX
3,5 HBIX peaxiuu-
56 11 Oxcupl, ux Ki1accupukanus u 1 §40 peakuu- | fAX.
CBOMCTBA. ymp. 3 | fX.
57 12 Coun, uX CBOMCTBA. 1 §41

yup.




2,5

[Ipe3enTanus

58 13 I'eHeTHUeCKas CBA3b MEXKILY §42,
KJIaCCaMH HEOPTaHUYECKUX yIp.
COCTMHEHHIA. 2.4
59 14 IpakTuyeckas padora Ned, C.241
«CBolicTBa KHCJIOT, OCHOBAHHH,
OKCHJIOB U cojieii». Uucrpykraxk Th
60 15 O000IIEHNE U CUCTEMATU3ALIMS IToBTO
3HaHuM 1o teme: «PacTBopenue u pHTH
pacTBOPBI». HOHSIT
ue o0
HOHH
BIX
peakig
HSIX
61,62 | 16, 17 | OxucnureiabHO- §43
BOCCTaHOBUTEJIbHBIE PEAKIINHI ymp.
(OBP). 1,7
63 18 CBoHCTBa IPOCTBIX U CHOKHBIX IToBTO
BemiecTB B ceete TO/J] u OBP DHTB
HOHSAT
ue o0
WOHH
BIX
peaxil
HSIX
64 19 IMpakTHyeckasi paéora Ne5. C.242
Pemienue skcrepuMeHTaIbHBIX
3aga4 . Mucrpykrax Th
65 20 O06001IeHNE ¥ CHCTEMATH3AIHS IToBTO
3HAHUM 1O TeMe «PacTBopeHue. pHUTE
PactBopsl. CBOICTBa pacTBOPOB OCHOB
QJICKTPOJHUTOB, HOHHBIC AaBHCHMUA,
MOHSAT
s

TCMBI




66 21 HrTorosasi KOHTpoJiLHas padora | 1
Ne4 3a kype xumun 8 kimacca

67,68 | 22, 23 | AHamu3 UTOTOBOM KOHTPOJILHOM 2 C.244
pabortsl. [lopTpeTHas raepes
BEJIMKHX XUMHUKOB.

Onucanne yue0HO-METOAMYECKOT0, MATEPHATbHO-TEXHMYECKOr0 U MH(POPMALMOHHOI0 o0ecneyeHnss 00pa30BaTeIbHOI0

npoirecca.
Hatypaabnble 00beKTbI. HaTypanbHble 00BEKTHI, UCTIOIb3yeMble B 00YYEHUN XUMUH, BKIIOYAIOT B ce0sl KOJUIEKIIMA MHUHEPAJIOB U TOPHBIX TOPOJ,
METAJUIOB U CIUIABOB, MUHEPAJIbHBIX YI0OpEHH, MIacTMacce, Kay4yKkoB, BOJIOKOH U T. . O3HaKOMJIEHHE yJaluxcsi ¢ o0pa3laMyu UCXOJHBIX BEIIECTB,
MOJIYTIPOIYKTOB U FOTOBBIX M3/IEIHH MO3BOJISET NOJYyYUTh HATJISIHOE MpeACcTaBiIeHHe 00 ITUX MaTephallaXx, UX BHEIIHEM BU/JIE, a TAKXKE O HEKOTOPBIX
¢u3nyeckux cBOMCTBaX. 3HAUMUTENbHbIE Y4eOHO-ITO3HABATEIbHBIE BO3MOXKHOCTH HMEIOT KOJUIEKIIUHM, W3TOTOBJICHHbIE CAMHUMHU OO0YYarOLMMHMCH.
[IpenmMeTsl Uit TAKMX KOJIJIEKLUN COOMPAIOTCSI BO BpEMS SKCKYPCUI U IPYTUX BHEYPOUHBIX 3aHITHH.
Konnexknuu ncnonb3yroTcss TOJBKO Ui O3HAKOMIIEHHUS YYallluXCs C BHEIIHMM BHMJIOM U (U3UYECKUMHU CBONCTBAMM H3YyYaeMbIX BEIIECTB U
MaTepuaioB. JlJig mpoBeIeHUS! XUMUYECKUX ONBITOB KOJIJIEKLIUU UCTIOIb30BaTh HEIb3sI.
XuMH4yeckHe peakTHBbI M MaTepuajbl. OOpallieHue co MHOTMMHU BEIIECTBAMU TPeOyeT CTPOroro COOJIIOJACHMs MPaBUII TEXHUKU O€30MaCHOCTH,
0COOEHHO IIPU BBIIIOJIHEHUH OIBITOB CAMUMH ydaluMucs. Bce HeoOxo1uMble Mephl PEIOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIINX JOKYMEHTaX U
MHCTPYKIHUAX, & TAKKE B MOCOOMSX AJIS YUUTENIeH XUMUH.
Haubonee yacTo ucnosipzyemble peakTUBBI U MaTepUabl:

1) mpocThie BelecTBa - Me/lb, HATPHU, KaJbIIHi, ATFOMHUHHN, MarHHM, jKeJI€30, [INHK, cepa,

2) oxcunabl — meau (1), kambiwyst, xenesa (1), maraus;

3) KHUCIIOTHI - COJISIHAs, CepHasl, a30THAs;

4) oCHOBaHWUS - TUIPOKCHU] HATPUS, THIPOKCH]] KaJbLIUsl, THAPOKCH] Oapusi, 25%-HbIll BOAHBIH PacTBOp aMMHaKa;

5) comu - xmopuasl Hatpusi, meau (1), sxenesa(lll); HuTpatsr kanus, Hatpus, cepedpa; cynbdater meau(ll), xkenesa(ll), xenesa(lll), amromunus,

aMMOHMSI, KaJIisi, OpOMM]] HATPHS;

6) opraHuYecKue COCTMHEHHS - KpaXMall, NIMIMPHH, YKCYCHAs KHCJIOTa, METHUIIOBBII OpaHKeBbIil, (heHOI(PTaICHH, TaKMYC.
Xumuyeckas JadopaTopHasi ocyJa, annaparbl M Npudopbl. XuMudeckas 1ocyjaa MOApa3AeseTcsl Ha ABE IPYNIBbL: Ui BBIIOJHEHHUS OIBITOB
YYaIUMUCS U IEMOHCTPALIMOHHBIX OIIBITOB.




[TpuGopsl, anmapatbl 1 YCTaHOBKH, HCIIOJIb3YeMbIE Ha YPOKaX XHMHH, MOJPA3AEISAIOT Ha OCHOBE MPOTEKAIONUINX B HUX (PU3MUECKUX U XUMHUYECKUX
IIPOLIECCOB C YYaCTHUEM BEILECTB, HAXOAALIMXCS B Pa3HBIX arperaTHbIX COCTOSTHUIX:
1) mpubopsl 11t pabOTHI C Ta3aMHU - MOJyYCHUE, COOMPaHUE, OYMCTKA, CYIIKa, OTJIONICHUE T'a30B; PEaKIIMU MEX/y TIOTOKaMH I'a30B;
2) ammapathl ¥ IPpUOOPBI ISl ONBITOB C )KUJAKUMH U TBEPABIMU BELIECTBAMHU - IIEPErOHKa, (PUIIBTPOBaHKE, KPUCTAIUIH3ALHS; IPOBEICHUE PEAKIHiA
MEX/1y TBEPJBIM BELIECTBOM U KHUAKOCTBIO, KHUIKOCTBIO U )KUJIKOCTBIO, TBEPIBIMH BELLIECTBAMH.
BHe 3101 kiaccudukanmy HaxosATCA ABE IPyIIbl yueOHOH anmnapaTypsl:
1). U1 u3yyeHus: TEOPETUUECKUX BOIPOCOB XMMUU - WIUIIOCTPALIMS 3aKOHA COXPAHEHMSI MAacChl BEIIECTB, IEMOHCTPALMS AIEKTPOIPOBOIHOCTH
pacTBOpOB, JAEMOHCTpALUs JBUKEHHUS HMOHOB B JJIEKTPUUYECKOM II0JIE; [UIA M3YyYEHHS CKOPOCTH XMMHUYECKOH PEaKUMH U XUMHUYECKOro
paBHOBECHS;
2). 15l UIUTIOCTPALMU XUMUUYECKUX OCHOB 3aBOJICKUX CIIOCOOOB IOJTyU€HHsI HEKOTOPBIX BEIIECTB (CEPHOM KMCIOThI, aMMHUaKa U T. I1.).
BcnomoratensHy0 posiib UTPaloOT H3MEPUTEIbHBIC U HAarpeBaTeIbHbIE TPUOOPHI, pa3IHUHbIEe PUCTIOCOOJICHUS ISl BHITIOTHEHUS OIBITOB.
Mopaean. O0beKTaMu MOAETUPOBAHUS B XUMUU SIBJISIIOTCSI aTOMBI, MOJIEKYJIbl, KPUCTAJUIbI, 3aBOJICKUE allapaThl, a TaKXKe MPOUCXOASIINE IPOLIECCHI.
B npenogaBaHuy XMMHU HCTIONIB3YIOTCS MOJICH KPUCTALTMYECKUX PEIICTOK anMasa, rpadura, cepsl, pochopa, okcuna yriaepona(lV), nona, xenesa,
Mmenu, maraust. Habopel Moieneit aToMOB J1J1s1 COCTaBJICHUS IIAPOCTEP>KHEBBIX MO/IEIEH MOJIEKYJI IPH U3YUYEHUH OPTaHUYECKOM XUMUU.
YueOHble mMoco0Usi HA Me4yaTHOH ocHOBe. B mporecce 0OyueHUs] XMMHUHU HUCIONB3YIOTCS CIEAYIOUINE TAOJIUIBI IMOCTOSHHOTO SKCIOHUPOBAHUS:
«Ilepuonnueckas cucrema xumuueckux snemeHtoB [I. M. MenneneeBa», «Tabmuima pacTBOPUMOCTH KHCIOT, OCHOBaHMM U coineily, «DneKt-
POXMMHMYECKHUH Psi/i HANIPSIYKEHUH METAJIOBY.
JUis opraHu3alui CaMOCTOSITEIbHOM pPa0OThl OOYYaIOLIMXCS Ha YPOKax HCIOJIB3YIOT Pa3HOOOpa3Hble IUIAKTUYECKUE MaTephalibl: TETpaau Ha
[IEYaTHON OCHOBE, KapTOUKHM C 3aJaHUSIMU Pa3HOM CTENEHU TPYAHOCTH JUIsl M3Yy4EHHs HOBOI'O MaTepuaia, CaMOIPOBEPKM U KOHTPOJS 3HAHUU
y4aIuxcsl.
JKPaHHO-3BYKOBbIE CpeACTBa 00y4eHHsl. DKPaHHO-3BYKOBBbIE MMOCOOWS JENSATCS Ha TpU OOJbIIME TPYNIbl: CTaTUYHbIE, KBa3UJAMHAMUYHBIE U
auHaMuyHble. CTaTHYHBIMU 3KPAaHHO-3BYKOBBIMH CPEACTBAMHU OOyU€HHs ABJISIOTCS AUA(UIbMBI, THATIO3UTUBEI (CIal/Ibl), eIMHUYHBIE TPAHCIIAPAHTEI
i rpadonpoexropa. Cepun TpaHCHapaHTOB MO3BOJISIOT UMUTHPOBATh JIBUJKEHUE ITYTEM MOCIEI0BAaTEIIbHOIO HAJIOXKEHUS OJIHOTO TpaHCIIapaHTa Ha
npyroii. Takue cepur OTHOCAT K KBa3UAMHAMHYHBIM 3KpaHHBIM OCOOUSIM.
JIMHAMMYHBIMM SKPaHHO-3BYKOBBIMH IOCOOUSMHU SIBIISIIOTCA MPOU3BENEHUS KHUHeMaTorpada: TOKYMEHTaJbHOTO, XPOHHKAIbHOIO, MYJIbTHUILIU-
KaluoHHoro. K 3Toil ke rpymnme OTHOCATCS SKpPaHHO-3BYKOBBIE CpeicTBa OOyueHMs, s NpeAbsBICHUS HH(POpPMAIMM KOTOPHIX HeoOXoauMa
KOMIIBIOTEpPHAsI TEXHUKA.
Texunueckue cpeacrBa o0y4yeHusi. [Ipy KOMIUIEKCHOM HCHOJB30BAHUU CPEJICTB OOYUEHHs HEM30EKEH BONPOC O BO3ZMOXKHOCTH 3aMEHBl OJJHOTO
MOCOOMS APYruM, HANpUMEpP IEMOHCTPAIMOHHOTO WJIM J1a0OpaTOPHOIO OMbITa €ro H300pa’keHueM Ha dKpaHe. MHpopmamus, copepxamiascs B
9KpPAHHOM IOCOOHMHM, MPEJCTaBIsET COOOH JIMIIb OTpaKEHHE peaJbHOr0 MHUpPA, W MOITOMY OHAa JOJDKHA MMETh OMOpY B YYBCTBEHHOM OIIBITE
oOyuaroruxcsi. B mpoTtuBHOM citydae (opMupyroTcs HenpaBwibHbIe W (opmanbHbie 3HaHHUSI. OCOOCHHO oOmacHO (OpMUPOBAHUE MCKAKEHHBIX
IIPOCTPAHCTBEHHO-BPEMEHHBIX MPEJCTABICHUH, TIOCKOJIBKY 3KpaHHOE MPOCTPAHCTBO M BpeMs 3HAYUTEIBHO OTIMYAIOTCS OT PEAIBHOTO MPOCTPaHCTBA
1 BpeMEeHH. DKpaHHOE N0co0re He MOKET 3aMEHUTh CO00M peabHbIH 00BEKT B MPOLIECCE €ro MO3HAHMS BBUAY TOTO, YTO HE MOKET ObITh HICTOYHHKOM
YYBCTBEHHOTI'O OIbITAa O CBOMCTBAaX, CYIIECTBEHHBIX IPU U3YYEHHUU XUMHM: IBETE, 3alaxe, KPUCTAIUIMUECKOM CTPOEHHM U T. 1. B TO ke Bpems mpu
HAJIMYUU y YYalUXCsl IOCTATOYHBIX YYBCTBEHHBIX 3HAHWN HA HEKOTOPHIX 3Tanax OO0y4deHHs] BOCIPOMU3BEACHHE XUMHYECKOTO OIbITa B 3KPaHHOM
ocoOru MOXKeT ObITh 0oJiee 11es1ecO00pa3HbIM, YEM €T0 MOBTOPHAS IEMOHCTPALUS.



IInanupyemble pe3yabTaThl H3yUYEeHHUsI Y4eOHOI0 peaMeTa.

B pe3ynbrare u3ydeHus XuMuM Ha 0a30BOM YPOBHE YUEHHK JTOJKEH
3HATh/TIOHUMATh:

® XMMUYECKYI0 CUMBOJIMKY: 3HAKU XUMHUUYECKUX IEMEHTOB, (POPMYJIbl XUMUUYECKHX BEIECTB, YPABHEHHSI XUMUUYECKUX PEAKIIUMI;

e BAXHEHIIME XMMUYECKUE NOHATHUSA: BEIIECTBO, XUMUYECKUIN 3JIEMEHT, aTOM, MOJIEKYJIA, OTHOCUTEIILHBIE aTOMHAsl U MOJIEKYJISIPHAs MAcChl, MOH,
AJUIOTPOIINSL, U30TOIIbI, XUMUYECKAsl CBA3b, DJIEKTPOOTPULIATEIbHOCTD, BAJICHTHOCTD, CTEIIEHb OKHUCIIEHUS, MOJIb, MOJISIPHAs. Macca, MOJIIPHBIN
00beM, BEIIEeCTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI, pACTBOPBI, MEKTPOIUT U HEAIIEKTPOJIUT, SJEKTPOIUTUYECKAs TUCCOLUALINS,
OKHCIIUTENIh M BOCCTAHOBUTENb, OKHUCJICHHE W BOCCTAaHOBJICHHE, TEIJIOBOH 3(P(EKT peakiuu, CKOPOCTb XUMHUYECKOW PEaKIMH, KaTalus,
XMMHUYECKOE paBHOBECHUE, YIIIEPOJHBIN CKeleT, (PyHKIIMOHAIbHAS IPYIIa, H30MEpHsl, TOMOJIOTHS;

® OCHOBHBIC 3aKOHBI XMMHUU: COXPAHEHUsI MACCHI BELLIECTB, IOCTOSHCTBA COCTABA, IEPUOANYECKUI 3aKOH,;

OCHOBHBIE€ TEOPUM XUMHH: XUMHUYECKOU CBSI3H, JIEKTPOIUTUIECKON TUCCOLNALNN, CTPOCHHSI OPraHUYECKUX COCIMHEHNN;

BAKHEWIIIME BEIIECTBA M MATEepUajbl: OCHOBHBIC METAJUIbI M CIUIABBI, CEPHAasi, COJIAHAs, a30THAsA M YKCYCHAas KHCIOTBI; IIEJIOYH, AMMHAK,
MUHEpaJIbHbIE YyHOOpEHMs, METaH, JTHJIEH, aleTHIIeH, OEH30JI, 3TaHOJ, >KHUPBI, MbLIA, IJIIOKO3a, caxapo3a, Kpaxmall, KileTdaTka, Oelkwu,
UCKYCCTBEHHBIEC U CHHTETUYECKHE BOJIOKHA, KAY4yKH, IUIACTMACCHI;

yMeTh:

e Ha3pIBATh: 3HAKU XUMUYECKUX JIEMEHTOB, U3yYEHHBIE BELIECTBA 10 «TPUBUAIBHOI WIM MEXIYHAapOAHON HOMEHKIIATYPE;

® ONpefe/siTh: BAJICHTHOCTh U CTENEHb OKHCIIEHUS XMMUYECKUX DJIEMEHTOB, THI XMMHYECKON CBSI3U B COCIMHEHUSAX, 3apsi/i MOHA, XapaKTep
Cpelbl B BOAHBIX pACTBOPAaX HEOPraHUYECKUX COCAMHEHUHM, OKUCIUTENb U BOCCTAHOBUTENb, IPUHAUICKHOCTD BEIIECTB K PA3JIMYHBIM KJaccam
OpPraHUYECKUX COCIUHECHU;

e XapaKTepH30BaTh: 3JIEMEHTbl MaJbIX IEPUOJIOB IO HX IOJOXKEHUIO0 B mnepuoauueckoi cucreme [[.M.MenneneeBa; oOmue XuMHUYECKHE
CBOMCTBAa METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHWYECKHUX COCIMHEHHUH; CTPOCHHE M XUMHUYECKHE CBOWMCTBA
M3YYEHHBIX OPTraHUYECKUX COCAUHEHUN;

e OOBSICHATBH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT HMX COCTaBa W CTPOEHMs; MNPUPOAY XMMHUUYECKOH CBsI3W (MOHHOM, KOBAJEHTHOM,
METAJJINYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEaKIIUH U MOJIOKEHUSI XUMHUUECKOI0 PABHOBECHUS OT Pa3IMUHbIX (PaKTOPOB;

¢  BBINOJHATH XUMUUYECKUI HKCIEPUMEHT 10 PACHO3HABAHUIO BAKHEHUIIMX HEOPTaHUYECKUX (KHCIOPO, BOJOPOJ, YIJIEKUCIHBIM ras, aMMHak,
PacTBOPBI KMCIIOT U LIEN0YeH, XJIOpua-, cyab(aT -, KapOOHAT-HOHBI, HIOHBI AMMOHHS) U OPIraHUYECKUX BEIECTB;

e BBIYMCJIATH. MAaCCOBYIO JIOJK XMMHYECKOIO 3J€MEHTa Mo (OopMyse COEAMHEHHs, MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BEIECTBA B PacTBOPE,
KOJINYECTBO BELIECTBA, 00BEM HIIM MACCY PEAre€HTOB WU MPOTYKTOB PEaKIUH.

® MPOBOAUTBL CAMOCTOATENbHBIN MOUCK XMMUYECKOH MH(POPMALIUU C UCTIONB30BAHUEM PA3TIMUHBIX UICTOUHUKOB (HAYUYHO-TIONYJISPHBIX U3aHUH,

KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); MCHOIb30BATh KOMIIBIOTEPHBIE TEXHOJOTHH I 00OpabOTKM M IMepeJauyd XUMHYECKOH
nH(pOpMalIUY U ee MPEACTABICHUS B pa3InYHbIX (popmax;

HCIO0JIB30BATH NPHOOPETEeHHbIC 3HAHUS U YMEHHS B IPAKTHYCCKOM AesITeJIbHOCTH M NMOBCEIHEBHOM KU3HH J1JIS1:

00BSICHEHUS! XUMHUECKUX SIBJICHUH, TPOUCXOAALINX B IPUPOJIE, OBITY U Ha TPOU3BOJICTBE;

ONpeeeHUsI BO3MOKHOCTH MPOTEKAHNS XUMUUYECKHUX ITPEBPAICHUI B PA3JIMYHBIX YCIOBHUAX M OLEHKH MX ITOCIIEICTBHIM;

9KOJIOTMYECKH IPaMOTHOI'O IIOBEJIEHUS B OKPYKAIOLIEH Cpene;



® OLICHKU BIIUSHUSA XUMHUYECKOIO 3arpsA3HEHUS OKPYIKAIOIIEH CPEebl HA OPraHU3M YeJI0OBEKA U JPYIUe )KUBbIE OPTaHU3MBI;
e 0e30macHOro OOpaIIeHHs C TOPIOYUMH M TOKCHYHBIMHU BEIIECTBAMH, JTAOOPATOPHBIM 000PYI0BaHUEM;

® TIPUTOTOBJICHHS PACTBOPOB 3aIaHHON KOHIIEHTPAIIMH B OBITY M HA TIPOU3BOJICTBE;

® KPUTHYECKOHW OIEHKH JIOCTOBEPHOCTH XUMHUYECKOW MHPOPMAIINH, TOCTYIAOMICH U3 Pa3HBIX UCTOYHUKOB.

JIOKyMEHTBI:

4. Tlpuka3z MunoOpuayku ot 17.12. 2010r. Ne 1897 «O6 yTBepxaenun u BBeneHuu B neiicteue ®I'OC OOO»
5. IIpuxa3z MunobpHayku ot 17.05.2012 Ne 413 «O06 ytBepxkneanu u BBeaeHuu B neiictue @I'OC cpennero( momHoro) odmero o6pa3oBaHms»»
6. TIpumepHbIe MPOrpaMMBbI IO YI€OHBIM IpeaMeTaM (eaeparbHOro 6a3UcCHOro yueOHOTo TaHa.

PexoMenayemasi iureparypa.
1. Jlurepartypa, HCHOJb3yeMasi yYuTeleM:

- OCHOBHas Tumepamypa
1. 'abpuensa O.C. IIporpamma kypca xumun 11 8-11 kiraccoB 001eodpazoBaTebHbIX yapexaeHuit. — M.: JIpoda;
2. I'abpuensan O.C. Xumus: 8 kiacc : yueOHUK /i 001eo0pa3oBaTenbHbIX yupexkaenuil. — M.: [Ipoda.,2018.
- 0ONOIHUMENbHASL TUMEPaAmypa
1. I'abpuensn O.C. Uzyuaem xumuio B § ki1.: augaktuueckue Matepuainsl / O.C. I'aGpuensn, T.B. CmupnoBa. — M.: biuk mmoc
2. Xumus: 8 Kiacc: KOHTPOJIbHBIE U TpoBepouHbIe padboThl k yueouuky O.C. I'abpuensna «Xumus. 8 kimace» / O.C. 'abpuensa, I1.H. bepezkun, A.A.
VYiakoBa u ap. — M. : JIpoca;
2. Menunapecypchbl.
— CD «Heopranuueckast XUMHsD», U31ATEIBCTBO «Y UUTENb)»
— CD «IIIxona Kupunna u Medoaus», n31aTeabcTBO «Y UUTENIb)»



