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NOACHUTENbHAA 3AMUCKA
8 knacc (2 4aca B Hegento, Bcero 68 yacos) YMK O.C.["abpuensH ¢IrOC

Pabouas nporpamma y4yebHoro kypca no xummnmn gns 8 knacca paspaboraHa Ha ocHoBe OITOC BTOPOro noKosieHusi, NpMMepPHON NporpaMmmb
OCHOBHOr0 06Lero obpasoBaHnd nNo xummn (6a3oBbl ypoBeHb) 1 aBTopckon nporpammbl O.C. MNabpuensHa (Mabpuenan O.C. nporpamma Kypca
xnmum ansa 8-11 knaccos obueobpasoBaTenbHbIX yupexaeHuin M: Opoda,2010r).

MporpamMmMa paccymTaHa Ha 68 YacoB (2 Yyaca B Heaeno). [laHHaa nporpaMMa KOHKPeTU3MpYyeT codepKaHnue ctaHgapTa, AaéT pacnpeaeneHue
y4ebHbIX YacoB Mo pasaenam Kypca, NocneaoBaTenbHOCTb U3yYeHUss TEM U Pa3aenoB C Y4ETOM MeXNpeaMEeTHbIX U NMPeaMETHbIX CBA3EN,
NOrvKM y4eBHOro npolecca, Bo3pacTHbIX 0COGEHHOCTEN yyaLLmXcs.

Xnmus, Kak ogHa 13 ocHoBornonarawLmx obnacren ecTeCTBO3HaHUS, ABNAETCS HEOTbEMITIEMON YacTbio 06pa3oBaHNS LLKOMbHUKOB. Kaxabin
YernoBEK XXMBET B MUPE BELLECTB, NOITOMY OH JOSPKEH UMETb OCHOBbI (PyHAAMEHTasbHbIX 3HAaHWI N0 XMMUN (XMMUYECKasi CUMBOSNKA,
XUMUYECKME NOHATUSA, (PaKTbl, OCHOBHbIE 3aKOHbI 1 TEOPUK), NO3BONAIOLLNE BbipaboTaTb NPeACTaBNEHUS O COCTaBe BELLECTB, UX CTPOEHUN,
npeBpaLleHnsax, NPakTMYeCKOM UCMONb30BaHMW, a Takke 06 ONacHOCTM, KOTOPYHO OHU MOTYT NpeacTaBnAaTb. M3yyaa xumuto, ydalimecs y3HatoT O
MaTtepuanbHOM €ANHCTBE BCEX BELLECTB OKpyXXaloLero mmpa, obycrnoBneHHOCTM CBOMCTB BELLECTB X COCTAaBOM U CTPOEHMEM, NO3HABAEMOCTH
N NpeackasyeMoCT XMMUYECKUX ABNEHNN. I3yyeHne CBOMCTB BELLECTB M UX NpeBpaLLEHNA CNOCOBCTBYET PasBUTUIO NTOMMYECKOro MbiLLSIEHUS, a
npakTnyeckasa paboTa ¢ BellecTBaMu (nabopaTopHbie OnbIThbl) — TPYAONOOMI0, akKypaTHOCTU N cOBpaHHOCTU. Ha npumepe xmmum yvaiumecs
nony4atT NpeacTaBneHNsa 0 MeTodax No3HaHWS, XapakTepHbIX A4Ns1 €CTECTBEHHbIX HAYK (3KCNepUMEHTaNbHOM U TEOPETUYECKOM).

Paboyas nporpamma y4ebHOro Kkypca xvumuu Ains 8 knacca cocrtasrneHa Ha ocHose [MpruMepHon nporpamMmmbl OCHOBHOIO obLero obpasoBaHus
no xummum (6a3oBbIN YPOBEHbL) U NPOrpamMMbl Kypca Xumuun ns yyawmxcs 8 knaccos obieobpasoBaTerbHbix ydpexaeHun astopa O. C.
MabpuensHa (2010 roga).

[Mporpamma paccymTaHa Ha 68 YacoB (2 Yaca B HeZento), B TOM YMCEe Ha KOHTPOIbHble paboThl- 4 Yyaca, npakTuyeckme paboTbl —9 Yacos.
CopepxaHue nporpaMmmbl HanpaefeHO Ha OCBOEHME YYaLLMMUCA 3HAHUIW, YMEHUIN U HaBbLIKOB HA 6A30BOM ypOBHE.
Llenu nsyyeHnsa xumnn B 8 knacce:

e OCBOEHWE BaXKHEWLLMX 3HAHNN 06 OCHOBHbIX MOHATUAX U 3aKOHAX XUMUKN, XUMUYECKON CUMBOJSIUKE;

e OBJlageHne yMmeHNAMn HabnaaTb XMMUYECKNe BMNEeHus, npoBOANTb XUMUYECKMI QKCNepuMeHT, Npon3BoanTb pacyeTbl HA OCHOBE
XUMNYECKNX (bopmyn BelleCTB n ypaBHeHMﬁ XUMUHECKNX peaKu,Mﬁ;

e pPa3BuUTUE NMO3HaABATEIIbHbIX MHTEPECOB U NMHTENNEKTYallbHbIX cnocobHocTen B npouecce npopeaeHnA XMMN4YeCKoro akcnepmMmeHTa,
CaMOCTOATESIbHOIo I'IpI/I06peTeHVIF| 3HaHMN B COOTBETCTBUN C BO3HUKAKOLLNUMUN KU3HEHHBIMUN I'IOTpe6HOCTﬂMVI;
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e BOCMUTaHME OTHOLLUEHUS K XMMUMN KaK K O4HOMY M3 (DyHAaMEHTaNbHbIX KOMMNOHEHTOB €CTECTBO3HAHNS U 3NIEMEHTY 0bLLeYenoBeyecKkom
KynbTypbl;

e MPUMEHEHME MOMYYEHHbIX 3HAHWUIA U YMEHWI Ans 6e30MacHOro UCMonb30BaHUS BELLECTB U MaTepuaros B ObITy, CENTIbCKOM XO35IMCTBE U Ha
NPOM3BOACTBE, PELLEHNS NPAKTUYECKMX 3a4ay B NOBCEAHEBHOM XU3HW, NPeayNpPexXaeHus SBreHNn, HaHOCALLMX Bpen 300PpOBblo Yernoseka 1
OKpy>xatoLLen cpeae.

3apauu:
1.CchopmupoBaTtb 3HaHME OCHOBHbIX MOHATUN U 3aKOHOB XMMUMU;

2. BocnuTbiBaTb 00LEeYenoBeYeckyto KynbTypy;

3. YunTb HabnogaTb, NPUMEHSITb NONYyYeHHbIE 3HAHMS Ha NpPakTyUKe.
JNIMYHOCTHBLIMK pesynbTaTaMu U3ydeHus npeameTa «Xumns» B 8 Knacce ABMATCA crieaylolme yMeHus:

e 0CO3HaBaTb €AMHCTBO W LIENIOCTHOCTb OKPYXKaloLLEro Mupa, BO3MOXHOCTM €ro No3HABaeMoCTM U 06 bSCHUMOCTIN Ha OCHOBE AOCTUXKEHMN
HayKu;

e TMOCTENEHHO BbICTpamMBaTb COGCTBEHHOE LIENOCTHOE MUPOBO33PEHNE: OCO3HaBaTb NOTPEOHOCTL M FOTOBHOCTb K CAMO0OGpa30BaHuUio, B TOM
yucre 1 B pamMmkax CaMOCTOSITENbHOM AeATENbHOCTU BHE LLUKOSbI;

e OLEHMBATb XU3HEHHbIE CUTyaLMM C TOYKM 3peHUst GesonacHoro obpasa XXuU3HM U coXpaHeHWUsi 300POBbS;

e OLEHMBATb 3KOMOMMYECKMIA PUCK B3AUMOOTHOLLEHUI YeNoBeKa U NPUPOAbI.

e (POPMMPOBaTH 3IKONOMMYECKOE MbILLIIEHME: YMEHME OLIEHUBATL CBO AEATENbHOCTb U NOCTYNKM OPYIUX MNIOAEN C TOYKM 3PEHUS COXPaAHEHUS!
OKpY>KatoLLLel cpefbl - rapaHTa Xu3Hu 1 6narononyyms nogen Ha 3emre.

MeTanpegMeTHbIMK pe3ynbTaTaMn N3ydeHus Kypca «Xmmusay saensieTcss opmMmpoBaHme YHMBepCcanbHbIX y4ebHbix gencteun (YYL).

PerynatuneHble YY[:

e CaMoOCTOSITENIbHO OOHapyXMBaTb 1 POPMynNMpoBaTh y4ebHyto Npobnemy, onpeaensTb Lenb y4eOHom AesaTenbHOCTH;

e BblABUraTb BEPCUM peLleHust NpobreMbl, 0CO3HaBaTb KOHEYHbIN pe3ynbTaT, BbibMpaTb U3 NPeanoXKeHHbIX U UckaTb
CaMOCTOSITENIbHO CpPefACcTBa AOCTUXKEHUS Lienu;

e COCTaBNATb (MHAMBMAYANbLHO UMW B FPynne) nnaH peleHus npobnemsi;

e paboTas No nnaHy, CBEpPATb CBOW AEUCTBUS C LENbIo 1, NPy HEOBXOAMMOCTU, UCMPaBATb OLNOKM CAMOCTOATENbHO;

e B AManore c yuMTerieM COBEpPLUEHCTBOBATb CAMOCTOSITENbHO BblpaboTaHHbIE KPUTEPUN OLIEHKM.



lNo3HaBaTenbHble YY/:

e aHanuanpoBaTb, CpaBHMBAaTb, KnaccudpuumnposaTb U 0606LLaTh dakTbl N ABNEHNs. BbISBNATL NPUYNHBI U CNEACTBUSA MPOCTbIX ABMEHUN.

e OCYLLECTBMSATb CPaBHEHME, Knaccudukaumnio, CaMOCTOSATENBbHO BbIOMpPasi OCHOBaHUA N KPUTEPUM A5 YKa3aHHbIX JTOrMYecKnx onepauum;

e CTPOWTb NIOrMYECKOE paccyXieHue, BKYatLLee ycTaHOBNeHNe NPUYNHHO-CIie4CTBEHHbIX CBA3EN.

e CO3[aBaTb CXeMaTuyeckme MOAENN C BblAeNeHNeM CyLLLEeCTBEHHbIX XapaKkTepUCTUK 0ObekTa.

e COCTaBMsATb TE3UChI, Pa3fnyHble BUAbl NaHOB (MPOCTbIX, CIIOXHBLIX U T.M.).

e npeobpasoBbiBaTb MHOPMALMIO M3 OAHOro BUAaA B Apyron (Tabnuuy B TEKCT 1 Np.).

e yMeTb onpeaensiTb BO3MOXHblE UCTOYHMKN HEOBXOAMMbBIX CBEAEHWUA, NPON3BOAUTL NOUCK MHAOPMaLMK, aHann3npoBaTh 1 OLEeHMBaTb eé
AOCTOBEPHOCTb.

KommyHukaTtusHble YY[:

CamocTtosTenbHO opraHM3oBbIBaTb y4ebHOe B3anMoaencTBmE B rpynne (onpegenstb obwme uenu, pacnpenenstb ponun, 4oroBapmBaTbCsa Apyr
C Apyrom v T.4.).
MpeameTHbIMK pe3ynbTatammn n3ydeHust npegMeTa aBnaTCca crneayrwmne YMeHus:

e OCO3HaHMe poJin BELLECTB:

- onpefensiTb porb pasnMyHbIX BELLECTB B NPUPOAE U TEXHUKE;
- OOBSACHATL POIb BELLECTB B UX KPYrOBOPOTE.

e pacCMOTpeHne XMMmn4ecKkmnx rnpoLeccoB.

- NPMBOANTb NMPUMEPBI XMMUYECKMX NPOLIECCOB B NPUPOAE;
- HAXOOWTb YepThbl, CBUAETENbCTBYHOLLME 06 OOLLUMX NPU3HAKAX XMMUYECKUX MPOLIECCOB N UX PasnnYnsIX.

e MCMONb30BaHME XMMUYECKUX 3HAHUI B 6bITyZ
— 00BACHATL 3HAYEHME BELLECTB B XXU3HWU U XO3S1NCTBE YeroBeka.
e 00OBACHATH MUP C TOYKN 3PpEHUA XUMUN!

— nepeyvyncnAaTb OTJINYNTESIbHbIE CBOMCTBA XMMUYECKNX BELLECTB;



— pasnn4yaTtb OCHOBHbIE XMMUYECKUE MNMPOLECChI;
- ornpenendaTb OCHOBHbIE KilaCCbl HEOPraHN4YeCKNX BELWECTB,;
- MOHNUMATb CMbICJT XUMNYECKNX TEPMUNHOB.

e OBJlageHMne ocCHoBaMn MeTOO0B NO3HAHUA, XapaKTEPHbIX AJ1A €CTECTBEHHbIX HAYK:

- Xapakrepmn3osatb MeTOObl XUMNYECKOMN HayKu (Ha6mop,eH|/|e, CpaBHEHNEe, 3KCNepnMeHT, MsmepeHme) N NX pOJib B NO3HaHWUKN NPUpOoabl;
- MPOBOANTb XUMNYECKNE OMbITbl N SKCMEPUMEHTBI U 0OBbACHATb UX pe3ynbTaThbl.

e YMEHMEe oueHMBaTb NoBeadeHNe 4YesiloBeKa C TOHKUN 3PpEHUA XUMMU4eckom 6e30nacHOCTM NO OTHOLLEHUIO K YeJ10BEKY U npupoge:

- NCMNMOJ1b30BaTb 3HAHUA XMMUKN MNPU cobntogeHnn npasu1 NCNOJIb30OBAHUA ObITOBbIX XMUYECKUX npenapartos,;
— pas3rfinyaTtb OonacHbIE N BGe3onacHble BelecTBa.

Pabo4asi nporpaMmMa nNocTpoeHa Ha OCHOBE KOHLIEHTPUYECKOro Nnoaxoaa. To AOCTUraeTcsi NyTEM BblYNEHEHNS ANOAKTUYECKON eanHULbI —
XMMMWYECKOro 3fieMeHTa - U JanbHeNLWeM YCNOXHEHUN U paclUMPeHnn ee: 34ecb TakoBbIMU BbICTyNatoT dopMbl CyLLLECTBOBaHUS (CBOGOAHbIE
aTOMbI, MPOCTbIE U CrOXHble BellecTBa). B nporpamme yunTbiBaeTCs peannsaumns MexXnpeaMeTHbIX CBS3el ¢ Kypcom pumankm (7 knacc) u
Guonorun (6-7 knacchbl), rae AaeTcs 3HaKOMCTBO C CTPOEHUEM aToMa, XMMUYECKOW opraHm3aumen KneTku n nporeccaMmm obmeHa BELLECTB.

OcHoBHOW (hopMOI opraHusaumm y4ebHoro npolecca siBRsieTCs KrnaccHO-ypoyHas cuctemMa. B kayecTBe OONONHUTENbHBLIX (DOPM opraHM3aumm
obpa3zoBaTernibHOro npoLecca UCMNosb3yeTcsl CUCTEMa KOHCYNbTaLUWOHHONM NoaaepKkv, HONBMAYarbHbIX 3aHATUA, caMocTosiTeNnbHas paboTa
yyalmxcs ¢ UCMoSib30BaHNEM COBPEMEHHbLIX MHOPMALIMOHHBIX TEXHOMOMMIA.

Mpeobnagatowien opMon KOHTPOIS BbICTYNAOT MUCbMEHHbBIA (CaMOCTOATESbHbIE U KOHTPOJSbHbIE PabOThl) U YCTHLIN ONPOC
(cobecenoBaHue).

NcxogHbIMM OKYMEHTaMM ANs cocTaBneHnst npumepa paboyer nporpammbl SIBUIUCH:

—

Mpuka3 MuHobpHaykm ot 17.12. 2010r. Ne 1897 «O6 ytBepxaeHun n seegeHnn B gerctane rocC OOO0»

2. [Mpnkas MuHobpHayku ot 17.05.2012 Ne 413 «O6 yTBepxaeHun v BeegeHun B gencrteme ®rOC cpegHero( nonHoro) obuiero
obpaszoBaHusa»

3. lucbmo Munuctepctea obpasoBaHua n Hayku PO ot 19 anpens 2011r. Ne03-255 «O BBegeHuu cbegeparnbHbIX rocya4apCTBEHHbIX
obpasoBaTenbHbIX CTaHAaApTOB 00uiero obpasoBaHUA»

4. lMpwukas MnHobpHaykmn Poccum ot 7 unoHs 2012 r. Ne 24480 «O6 yTBepxaeHUn deepasnbHOro rocygapCTBEHHOMO

obpasoBaTenbHOro craHgapTa cpegHero (monHoro) obuwero obpasoBaHna»



5. ®epepanbHOro rocyaapcTeBeHHOro obpasoBaTefibHOro ctaHgapTa OCHOBHOro obuiero obpasoBaHus (Nnpuka3 MuHucTepcTBa obpasoBaHus
n Haykn Poccuinckon ®epgepaumm ot 17 gekabpss 2010 r. Ne 1897)
6. lMpumepHble nporpaMmbl No y4ebHbIM NpeaMeTamM geaepansHoro 6asmcHoro y4ebHoro nnaxa.

7.  3a ocHoBy paboyer nporpammbl B3sTa nporpamMmma Kypca xmmum ans 8-11 knaccos obuieobpasoBaTernbHbiX yupexaeHun (astop O.C.
MabpuensiH), pekomeHgoBaHHas [JenapTameHToM obpasoBaTenbHbIX NporpaMm 1 ctaHaapToB obwero obpasoBaHna MuHuctepcTea
obpasoBaHna P®, onybnukoBaHHasa nagatenscteoM «poda» B 2010 roay.

8. lNpepnaraemble matepuansl pa3paboTaHbl Ha ocHoBe aBTopckon nporpammbl O.C.MabpuensHa, cooTBeTcTBYOWEN PeaepanbHoOMy
KOMMoHeHTY ['ocyaapcTBeHHOro ctaHgapTa obuwero obpasoBaHuna n gonyuieHHon MuHuctepctsom obpasoBaHus U Haykm Poccumnckom
depepaumm (O.C.IMabpuensH MNporpamma kypca xumum ansa 8-11 knacco obueobpasoBaTefibHbIX YYPEXOEHUN — 2-€ n3gaHue,
nepepaboTtaHHoe n gononHeHHoe — M.: [lpocpa, 2010.).

9. ABTOpCKOWN NnporpaMme COOTBETCTBYET y4EOHUK: «Xnmus 8 knaccy

10.B aBTOpCKYIO NporpaMmy BHECEHbI criegyoLlne n3aMeHeHNs:

11.1.YBEennyeHo 41Mcro 4acoB Ha U3y4YeHne TeMm:

12.- «BBegeHne» 5 4yacoB BMECTO 4 4acoB 3a CHET BKNIOYEHUS nNpakTuyecknx padbot Ne1 n Ne2.

13.- Tema 3 «CoegmHeEHNs XMMNYECKNX INieMeHToB» 0 15 yacoB BMecTO 12 4yacoB 3a cYeT BKNIOYEHUs npaktndecknx pabot Ne3 n Ne5.
14.- Tema Ned «M3meHeHus, npoucxoasiume ¢ BewectBamny» 12 yacos BMecTo 10 YacoB 3a cYeT BKIMOYEHNSA nNpakTndeckon pabotbl Ne4.

15.- Tema Ne6 «PactBopeHue. PactBopbl. CBOMCTBa pacTBOPOB ANEKTPONUTOB» 22 Yaca BMecTO 18 4acoB 3a CHET BKIIOYEHUS
npakTndecknx pabot Ne8, 9. MNMpakTnyeckasa paboTta N26,7 UCKMOYEHbI, T.K. OMbITbl U3 3TUX PAabOT NOBTOPAOTCS B NpakTU4eckon padoTte
Ne8.

16. Taknm obpasom, npakTnyeckme paboTbl, COCTaBnsAwLWME TEMY 5 1 TeMy 7, pacnpeernieHbl No ApyrMM TeMam Kypca B COOTBETCTBUM C
n3yyaemMblM MaTtepuarnom (Hymepauusa npaktundeckux pabot no yuedbHuky O.C. Mabpuensana 2013r. nsgaHus)

17.2.YBennyeHo Yncno 4YacoB Ha usydeHne BeegeHus Onga nsydeHns MHCTpykTaxa rno Th npasun noBeaeHus n paboTbl B KabMHeETE XUMUN.
YMEHBLLEHO YMCIIO YacoB Ha U3yveHne TemMbl 1 « ATOMbI XMMUYECKMX aneMeHToB» ¢ 10 YyacoB 4o 7 4acoB, T.K. MOHATNE 06 n3oTonax
paccmaTtpmBaeTcs Ha ypoke « OCHOBHbIE CBEEHUSI O CTPOEHUM aTOMOBY. YBENUYEHO YNCO YacoB Ha ndyyeHune tembl Ne3«CoeanHeHus
XUMUYECKNX SNIEMEHTOBY» B CBA3M C TPYAHOCTSIMU B PELUEHUM 3a4ay Ha HaxXOoXAEeHNne MaccoBOM 0NY BeLecTBa. YBENMYEHO YNCO 4YacoB
Ha nsy4veHme TeMbl No4 «/13meHeHuns, nponcxoasiime ¢ BewecTBaMmy», T.K. BKIOYEHA TEMA O NMOHSATMM CKOPOCTU XMMUYECKOWN peakLmm 1
BO3HUKAOT 3aTPYAHEHUS NPU pacyeTax Nno ypaBHEHUSIM XUMUYECKMX peakuuin. YBENMYEHO YMCIO YacoB Ha n3yveHne Tembl Ne5«
PactBopeHune n pacteopbl. OBP», T. K.npoBOANTCA rogoBasi K.p. 3a Kypc 8 kracca 1 BO3HUKaeT HeobXoaANMOCTb CUCTEMHOro 0606LeHns
Bcero y4ebHoro martepmana u3y4eHHoro 3a roj.

18.3.M3 aBTOpPCKON NpPOrpamMmbl UCKINOYEHA YacTb y4eOHOro MmaTepuana, KoTopbln OTCYTCTBYeT B 0643aTeflbHOM MUHUMYME COAEpPKaHUS
OCHOBHbIX 06pa3oBaTenbHbIX NPOrpamMm A58 OCHOBHOW LUKOSbI, TAKKE UCKNIOYEHbl HEKOTOPbIE 4EMOHCTPALMOHHbIE ONbIThI U
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nabopaTtopHble paboTbl 3-3a HegoCTaTKa BPEMEHM Ha MX BbINOIHEHWE NpY 2 Yacax B Hedernt, Tak Kak aBTopckas nporpaMmma
npegycMmatpusaeT 2/3 4aca B Hegeno.

19. KoHKpeTHble TpeboBaHNs K YPOBHIO MOArOTOBKM BbIMyCKHUKOB ONpeaeneHbl A1 KaXaoro ypoka 1 BKIoYEHbI B MOYPOYHOE MIlaHMpoBaHUeE.

20.B noypoyHoM nnaHmpoBaHum B rpade «/3yyaemble BONPOChI» KypCcMBOM BblAeNeH MaTepuarn, KOTOpbI NOAMNEXUT U3YYEHUIO, HO He
BKNtoyaeTcsi B TpeboBaHWsi K YPOBHIO NMOArOTOBKM BbIMyCKHUKOB.

21.Tematndeckoe nnaHMpoBaHMe No XMmMun, 8 Knacc,
22. (2 yaca B Hegento, Bcero 68 Yacos)
23.YMK O.C. N abpuensHa.

N3 HKnx

Bcero
HanmeHoBaHue Temsbl

Hacos MpakTnyeckmne paboTsl KoHTponbHele YPOKHU

paboTbl

Tema 1.BBegeHune 5 5
Tema 2.

11 K.p. Ne1 10
ATOMbI XMUYECKMNX SNIEMEHTOB
Tema 3.

7 K.p. Ne2 6
lMpocTble BewecTBa
Tema 4.

14 K.p. Ne3 13
CoeanHeHnsa XMMMNYeCcKnx aNieMeHToB
Tema 5.
/I3MeHeHns, NpoucxoasLume c 10 K.p. Ne3 10
BellecTBaMun.
Tema 6. 5 Ne1. Mpuémbl obpallernst ¢ nabopaTopHbIM 060pyA0BaHUEM.




MpakTnkym Ne1 Ne2. HabntogeHue 3a ropsilen cBe4omn.
Ne3. AHanu3 No4YBbl 1 BOAbI.

Ne4. MNpuroTtoBneHne pacTBopa caxapa C 3a4aHHOM MacCOBOW
Aonen pacTBOPEHHOIo BeLLeCTBa.

Ne5. MNpusHaKkm XMMMUYEeCKNX peakLni.

Tema 7.

7. | PacTBOpeHve. PacTBopbl. CBoiicTBa 12 K.p. Ne4 11
pacTBOPOB 3MEKTPONNTOB.

Ne6. MloHHble peakumn.

Tema 8 Ne7. YcnoBusi npoTekaHUss XMMUYECKNX peakummn mexany

8 4 pacTtBOopaMun 3NEKTPOSIUTOB OO0 KOHLUA.

MpakTukym Ne2 - - -
Ne8.CBoncTBa KMCOT, OCHOBaHWIA, OKCUOO0B U CONEMN.

Ne9. PelueHune SKCNMepmMeHTaribHbIX 3agau.

NTtoro: 68 9 4 55

COOEPXAHNE N3YYAEMOI'O KYPCA

8 KINACC

Tema 1. BBegeHue B xumuio (5 4)

XUMna — Hayka o BeLLeCTBax, X CBOMCTBaX M NpeBpaLLeHusIX.

[MoHATHE 0 XMMUYecKoM anemMeHTe n hopmMax ero CyLeCTBOBaHMSA: CBODOAHbLIX aTOMax, MPOCTbLIX U CIIOXHbIX BellecTsa
MpeBpalueHnsa BelecTs. OTNNYME XMMNYECKNX PeaKUMn OT PU3NYECKUX SABAEHNN. PONb XMMUK B XKU3HN YenoBeka.

KpaTtkne cBegeHus n3 CTopum BO3HMKHOBEHNSA U pa3BuTus xumun. lNepunog anxmmmn. NoHsatne o domnnocodckom kamHe. Xumus B XVI B.
Passutne xumum Ha Pycn. Ponb 0Te4eCTBEHHbIX YYEHbIX B CTAHOBNEHUM XUMUYECKOW Hayku - paboTbl M. B. JlomoHocoBa, A. M. bytneposa,
0. N. Mengeneesa.

Xrmunyeckasi CUMBOSMKA. 3HaAKNU XMMUYECKMUX SIEMEHTOB M MPOUCXOXAEHMNE NX HA3BaHUI. Xummyeckme bopmynbl. IHOEKChl 1 KO3 PULNEHTDI.
OTHOCUTEeNbHbIE aTOMHasA U MONeKkynsapHaa Mmaccbl. Pac4yeT MaccoBOW SOMM XMMUYECKOro afieMeHTa no hopmMyrie BeLlecTsa.




Mepvogunyeckasi cuctema xmMmmyeckux anemeHToB [1. V. MeHaeneeBa, ee CTpyKTypa: marnble 1 6onblive nepuoabl, rpynnbl U NOArpynmbl
(rmaBHas 1 noboyHas). MNepuoamnyeckasi cucTema Kak cnpaBo4YHoe nocobue Ansi Nony4yeHnsi CBEAEHUM 0 XMMUYECKUX dNIEMEHTAX.

Pac4yéTHble 3agaun. 1. HaxoxaeHne OTHOCUTENBHOW MOSEKYSISIPHON MacChl BeLLeCTBa Mo ero XmumMm4yeckon popmyrne. 2. BeldncneHme maccoBomn
A0S XMMUYECKOro ariemMeHTa B BellecTBe Mo ero oopmyre.

MNpeameTHble pe3ynbTaTbl 00y4eHus
Yyawmics OomKeH yMeTb:

e 1CMOMb30BaTb NPU XapakTEPUCTUKE BELLECTB MOHATUSA: «aTOM», KMOJSIEKyNay, «XMMUYECKUIN ANIEMEHTY, «XMMUYECKUIA 3HAK, UK CUMBOSY,
«BELLIECTBOY, «MPOCTOE BELLECTBOY», CITIOXXHOE BELLECTBOY», KCBOMCTBA BELLECTBY», KXXMMUYECKNE SABMEHNSAY, KPUINYECKME ABIIEHUSIY,
«KO3(P(PMUMEHTLI», KMHOEKCHI», KOTHOCUTENbHAsE aTOMHas Maccay, «KOTHOCUTENbHAs MONEKyNsipHasa Macca», «kMaccoBasi 4ONs AfieMeHTay;

e 3HaTb: NpeaMeTbl U3yYEeHNA eCTECTBEHHOHAYYHbIX ANCUUNIINH, B TOM YMCIE XUMUK; XMMUYECKME CUMBOJTbI, UX Ha3BaHUSA U MPOU3HOLLEHME;

e KnaccuuumnpoBaTb BeLLECTBa NO COCTaBY Ha MPOCTbIE U CIOXHbIE;

e pasnuyaTtb: Tena 1 BeLLeCcTBa; XMMUYECKUA NIEMEHT U NPOCTOE BELLECTBO;

e ONUCbIBaTb: POPMbI CYLLLECTBOBAHNSA XMMNYECKNX INIEMEHTOB (CBOOOAHbLIE aTOMbI, MPOCTbIE BELLECTBA, CIOXHbIE BELLECTBA); TabnnyHyo
dopmy Neprnoanyeckon CUCTEMbl XMMUYECKNX INIEMEHTOB; NONOXeHNe anemeHTa B Tabnuue [. . Mengeneesa, ncnonb3yst NOHATUSA
«nepuoay», «rpynnay», «rnaBHasa noarpynna», «noboyHasa noarpynnay; CBOMCTBA BELLECTB (TBEPAbIX, XKUOKUX, rA3000pasHbIX);

e OOBACHATb CYLLHOCTb XMMUYECKNX ABMNEHNI (C TOYKMN 3pEHUST aTOMHO-MOJEKYNSIPHOIO YYEHUSA) U UX MPUHLMNnANIbHOEe OTNn4me ot
dm3NYECKMX ABMEHNN;

e XapakTepu3oBaTb: OCHOBHblE METOAbl U3YYEHUS eCTECTBEHHbIX ANCUMMNIUH (HabniogeHne, SKCNepUMEHT, MOLeNMpPOBaHNE); BELLLECTBO MO ero
XMMU4eckom bopmyre corfnacHo nnaHy: Ka4eCTBEHHbIN COCTaB, TUM BeLecTBa (MPOCTOE Ui CIIOXHOE), KONIMYECTBEHHbIA COCTaB,
OTHOCMUTENbHAA MOJSEKynsipHas Macca, COOTHOLLIEHME Macc 3NIeMEHTOB B BeLLECTBE, MAacCOBble JONM 3fIEMEHTOB B BelLLecTBe (AN CIOXHbIX
BELLECTB); POfib XMUK (MOMNOXUTENBHYIO N OTPULIATENBbHYIO) B XXU3HWN YenoBeka, apryMeHTUpPoBaTbh CBOE OTHOLLEHME K 3TON npobreme;

e BbIMUCMATb OTHOCUTESNbHYIO MOMEKYNSPHYI0 MacCy BeLLeCTBa M MacCOBYHO A0S0 XMMUYECKOro afieMeHTa B COEAUHEHNSX;

e NPOBOAUTb HAOMOAEHMSI CBOMCTB BELLECTB U SIBMIEHUI, NPOUCXOASALLMX C BELLLECTBAMU;

e cobnogaTb NpaBusia TEXHUKM 6e30nacHOCTX Npu NPOBEeAEHNN HAbMAEHWI 1 NAabopaTOPHbIX OMNbITOB.

MeTanpegMeTHble pesyrnbTaTbl 00y4YeHns
Yyawmncsa gormkeH ymeTb:

e onpenenaTb NPobnemsl, T. €. ycTaHaBNMBaTb HECOOTBETCTBME MEXAY KenaeMbliM U AeNCTBUTENbHbIM,;

e COCTaBNATb CIOXHbIM MNaH TEKCTa;

e BNageTb TakKUM BUOOM U3NOXEHUSA TEKCTa, KaK NOBECTBOBAHUE;

e 1OA PYKOBOACTBOM YYUTENS MPOBOAUTL HEMOCPEACTBEHHOE HAOMNIOAEHUE;

e OA PYKOBOACTBOM YUYMTENS OPOPMIATL OTHYET, BKINIOYAKOLLMIA ONUCaHNe HabnoaeHUs, ero pesynbTaToB, BbIBOJOB,;
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e MCNONb30BaTb TAKOW BMA MbICIIEHHOIO (MAeanbHOro) MO4ENMPOBAHUS, Kak 3HAKOBOE MOAENUPOBaHME (Ha NPUMEPE 3HAKOB XUMUYECKNX
3N1IEMEHTOB, XMMUYECKNX POpMyn);

e MCNOSb30BaTb TAaKOW BMA MatepuanbHOro (MpegMeTHOro) MoaennmpoBaHus, Kak omsnyeckoe MogenmpoBaHme (Ha npuMmepe MoAenMpoBaHus
aToOMOB U MOMeKyn);

e Mony4YaTb XMMWYECKYH MH(OPMaLMIO N3 Pa3fNYHbIX MCTOYHUKOB;

e OnpeaensaTb O6bEKT M acnekT aHanMsa u CUHTEe3a;

e OMpeaensaTb KOMMOHEHTbI 0ObEeKTa B COOTBETCTBUM C aCNEKTOM aHanu3a u CUHTEe3a;

e OCYLECTBNATb KAYECTBEHHOE N KONMYECTBEHHOE ONMMCaHNe KOMMOHEHTOB OObEKTA;

e OMpeaensaTb OTHOLWEHUS o6bekTa ¢ ApYrMMmmn obbekTamu;

e OMNpeaensaTb CyLWeCTBEeHHblE NPU3HakM obbekTa.

Tema 2. ATOMbI XMMUYeckmx anemeHToB (11 4)

ATOMbI Kak popMa CyLLLECTBOBAHUSA XMMUYECKNX 3rieMeHTOB. OCHOBHbIE CBEAEHNSA O CTPOEHMN aTOMOB. [Joka3zaTenbCTBa CNOXHOCTU CTPOEHUS
atomoB. OnbIThl Pe3sepdopaa. MNnaHeTapHas Mogernb CTPOEHNSA aToMa.

CocTaB aTOMHbIX SiAep: NPOTOHbI M HEWTPOHbI. OTHOCUTENbHAsA aToOMHas Macca. B3aanmocBa3b NOHATUI «MPOTOHY, KHEUTPOHY», KOTHOCUTENbHAs
aToOMHasi Macca.

N3ameHeHune yncna NPOTOHOB B A4pe aTtoMa - o6pasoBaHV|e HOBbIX XUMNYECKNX SJTEMEHTOB.

M3meHeHne yncna HGI?ITpOHOB B A4pe atoMa - o6pasoBaH|/|e M30TOIOB. COBpeMeHHOG onpepeneHne NnoHATUA «XUMUYECKUI ANEMEHT». N30TonNbI
KakK pa3HOBMAHOCTM aTOMOB OHOIo0 XMMMN4YE€CKOIro afieMeHTa.

OneKTpoHbl. CTpoeHne 3NeKTPOHHbIX 0605104eK aTOMOB XUMUYecknx anemeHToB Ne1-20 nepuoanyveckon cuctemol [1. 1. MeHgeneesa. NoHsTne
O 3aBEpLUEHHOM U HE3aBEPLLUEHHOM 3SIEKTPOHHOM Crl0€ (3HEePreTUMYeCcKOM YpOBHE).

Mepuoanyeckasn cuctema xummdeckux anemeHtos [1. . MeHaeneesa v cTpoeHne aTOMOB: (hU3NYECKUIA CMbICT NMOPSAAKOBOro HOMepa 3N1eMeHTa,
HOMepa rpynmnbl, HoMepa nepuoaa.

M3meHeHne yncna ANIEKTPOHOB Ha BHELWHEM 3J1EKTPOHHOM YpOBHE aTOMa XMMNYECKOIro arieMeHTa - o6pasoBaH|/|e MOJNTOXKUTENbHbIX U
oTpuuaTesribHbIX NOHOB. MoHblI, O6pa3OBaHHbIe artoMamMum meTansmnoB U HemMeTarsoB. anI‘-II/IHbI N3MEeHEeHNA MeTarmmm4ecknx n HemMmeTarnJin4eckmnx
CBOWCTB B nepuogax un rpynnax.

O6pasoBaHue bMHapHbIX coeanHeHun. NoHaTne 06 noHHom cBs3n. Cxembl 06pa3oBaHNA NOHHOWN CBSA3MN.

Baanmogenctene atToMOB XMMUYECKNX NIEMEHTOB-HEMETANNOB mMexay cobown - o6pasoBaH|/|e OBYXaTOMHbIX MOJIEKYJT MPOCTbIX BELWECTB.
KoBaneHTHas HenondapHaa XxmMmn4yeckasa CBA3b.

ONEKTPOHHbIE U CTPYKTYPHbIE hOPMYIbI.

Baanmogencrene atToMoOB XMMUYECKMX SIEMEHTOB-HEMETASIOB MeXay cobon - obpasoBaHMe BMHAPHbBIX COEQUHEHUIA HEMETANSOB.
OneKTpooTpnuaTenbHOCTb. MOHATME O KOBANIEHTHOW MNONSIPHOM CBSA3W.
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B3aumopeicTBne aTOMOB XMMUYECKMX 3IEMEHTOB-MeTassoB mexzay cobor - o6pazoBaHne MeTannmyeckmx kpuctannos. [MoHsATHe o
MeTannmM4yeckom CBsA3N.

HemoHcTpaunn. Mogenn aToMoB XMMUYECKUX 3N1eMeHTOB. [Nepuoanyeckada cuctema xummndeckmx anemeHToB [1. . MeHgeneesa.
MpeomeTHble pe3ynbTaTbl 00y4eHns
Yyawmncsa gormkeH ymeTb:

e MCMONb30BaTb NPW XapaKTEPUCTUKE aTOMOB MOHATUS: NPOTOHY, KHEUTPOHY», KINEKTPOHY», KXMMUYECKNIA SNEMEHTY», KMaCCOBOE YMCIIOY,
«N30TONY, «IANEKTPOHHLIN CIONY», «K3HEPreTUYEeCKUn YPOBEHbY, «3NIeMEHTbI-MeTansbl», «3fIEeMeHTbI-HeEMeTarn bl»; NpU XapakTepucTuke
BELLECTB NOHATUS «MOHHAs CBA3bY», KMOHbI», «KOBANEHTHas HeNnossipHasa CBA3bY, «KOBareHTHas NonspHasi CBA3bY,
«3NEeKTPoOTPULATENBHOCTLY», KBANEHTHOCTbLY, «MeTannmyeckas CBA3by;

e ONUCbIBaTb COCTaB M CTPOEHNE aTOMOB 3fIEMEHTOB C NopsakoBbiMM HoMepamn 1—20 B Nepuognyeckon cncteme XMMmnMYecknx anemeHToB [.
N. MenpoeneeBa;

e COCTaBMATb CXEMbl pacnpeaeneHns areKTPOHOB MO 3NIEKTPOHHbLIM CIOAM B 3NIEKTPOHHOM 060/104Kke aTOMOB; CXxeMbl 06pa3oBaHUSA pasHbIX
TUMNOB XUMUYECKOWN CBA3WN (MOHHOW, KOBareHTHOW, MeTann4eckomn);

e OOBACHATH 3aKOHOMEPHOCTUN U3MEHEHUSA CBONCTB XMMMUYECKUX INIEMEHTOB (3apsgoB 94ep aTOMOB, YMCa 3NEKTPOHOB Ha BHELLHEM
SMNEKTPOHHOM CJl0€, YNCIIO 3anofHAEMbIX 3NIEKTPOHHbLIX CMOEB, paanyc aToMa, 3NeKTPoOoTPMLATENbHOCTbL, MeTanmyeckne un
HemMeTannmMyeckme CBOMCTBA) B nepuogax u rpynnax (rnaBHbix nogrpynnax) Nepunoamnyeckomn cMcTtemMbl XMMmmuyeckmx anemeHTos [. U.
MeHpoeneesa C TOYKU 3pEHNS TEOPUM CTPOEHUSA aTOMa;

e CpaBHMBATb CBOMCTBA aTOMOB XMMMUYECKUX NIEMEHTOB, HAXOOSALWNXCH B OOHOM NepUoae unv rnaBHoun nogrpynne MNMepuognyeckon cuctemsl
xumudecknx anemenToB [. . MeHaoeneeBa (3apsigoB saep aToMOB, YMCria 9NEeKTPOHOB Ha BHELUHEM 3MEKTPOHHOM CIoe, YMCIo
3anosIHAEMbIX 3NIEKTPOHHbIX COEB, paanyc aToMa, 3NeKTpooTpMLUaTENbHOCTb, MeTanIMyeckue n HemeTannmyeckme CBOMCTBA);

e [aBaTb XapaKTEPUCTUKY XMMUYECKNX SNEMEHTOB MO UX NonoxeHuto B [Nepunoguyeckon cucteme xmmmndecknx anemeHToB [. . MeHaeneesa
(XMMu4ecknin 3HaK, NOPAAKOBLIN HOMEP, Nepuoa, rpynna, NoArpynna, OTHOCUTENbHAA aToOMHasa Macca, CTpoeHne atoma — 3apsag a4pa,
4YUCII0 NPOTOHOB U HEMTPOHOB B A4pe, 00Lee YNCIo SNEKTPOHOB, pacnpenerieHne 3NeKTPOHOB MO 3IIEKTPOHHBIM CITOAM);

e OnpenenaTb TUM XMMUYECKOW CBA3M NO hopmyre BELecTBa;

e MPMBOAUTL MPUMEPbLI BELECTB C pasHbIMU TUMAMU XUMUYECKOW CBSA3MW;

e XapakTepusoBaTb MexaHn3Mbl 06pa3oBaHNSA KOBaNEHTHON CBA3M (OOMEHHBbIN), MOHHOW CBA3WN, MeTanM4yeCcKon CBA3N;

e YCTaHaBnMBaTb NPUYNHHO-CNEOCTBEHHbIE CBA3U: COCTAB BellecTBa — TUM XMMUYECKOW CBSA3M;

e COCTaBNATb (POPMYIibl BMHAPHBIX COEANHEHUI NO BANEHTHOCTY;

e HaxoauTb BaneHTHOCTb 3N1eMEHTOB Mo hopMyrie BMHapHOro coeAMHEHMS.

MeTanpeameTHble pe3ynbTaTbl 06y4YeHUs
Yyawmics OomKeH ymeTb:
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e (bopMynMpoBaTb MMNOTE3Y MO peLleHnto npobnem;

e COCTaBIATb MiaH BbIMNOJIHEHNUA y‘-le6HOI7I 3aa4yu, peeHnd npo6r|eM TBOPYECKOIo N NMNOMUCKOBOIo XapakTtepa, BbINMOJIHEHNA NPOEKTa COBMECTHO
C yunTenem,

e COCTaBlIATb TE3UCHLI TEKCTA,
e BJ1lageTb TakKMM BUOOM U3JNOXEHUA TEeKCTAa, KaK onncaHume,

e MCMONb30BaTb TaKOW BMA MbICIIEHHOTO (MAeanlbHOro) MoAeNMpoOBaHNS, Kak 3HaKOBOe MOAENMpoBaHme (Ha NpMMepe COCTaBNEHUSA CXEM
obpasoBaHNA XMMNYECKOWN CBA3N);

e MCMONb30BaTb TakoW BUA MaTtepumarbHoro (npep,meTHoro) MoaesinpoBaHud, Kak aHarnoroBoe MmogernimpoBaHune;

e MCMNOMb30BaTb TAaKOW BMA MatepuanbHOro (MpegMeTHOro) MoaennmpoBaHus, Kak omsanyeckoe MogenmpoBaHme (Ha npuMmepe mogenen
CTPOEHNSA aTOMOB);

o oOnpenensitb 00bEKTbI CPAaBHEHMS 1 aCNEKT CPaBHEHUS OOBHEKTOB;
e BbINOJHATH HEMOHOE OAHOMMHENHOE CPaBHEHWE;

e BbINOJIHATL HEMOJTHOE KOMMIEKCHOE CPaBHEHUE;

e BbINOJHATb NOSIHOE OAHONMMHENHOE CPaBHEHME.

Tema 3. [pocTble BewwecTBa (74)

lMonoxeHne meTannoB U HEMETasNOB B Nepuoanyeckon cncteme xummndeckmnx anemeHtoB [1. 1. MeHgeneesa. BaxHenlwme npocTble BellecTsa
- MeTansbl: Xeneso, antoMUHUN, Kanbuui, MarHnin, HaTpun, kanun. OdLwme msndeckme CBOMCTBa METanoB.

BaxkHenLwme npocTble BeLLECTBa - HeMeTansbl, 06pa3oBaHHbIE aTOMaMM KNCropoaa, Bo4opoaa, a3oTa, cepbl, ocdopa, yrnepoaa.
CnocoBbHOCTb aTOMOB XMMUYECKNX INIEMEHTOB K 06pa3oBaHNIO HECKONBKMX NPOCTbIX BELLECTB - annoTponua. AnnoTponHble Mogngukaumnm

kucnopoga, pocdopa 1 onoea. Metannmyeckne n HeMeTanIMyeckne CBOMCTBA NPOCTbIX BellecTB. OTHOCUTENbHOCTL AeNEeHMs MPOCTbIX
BELLEeCTB Ha MeTan bl U HeMeTansbl.

MocTtosiHHaa Aeoragpo. KonnyectBo BelectBa. Monb. MonapHasa macca. MonsipHbin 06beM ra3zoobpasHbix BewecTB. KpaTHble eanHnLbI
Konm4yecTBa BeLlecTBa — MUMIIMMOSb U KUNIOMOSTb, MUISIMMOSSIPHAs U KUNTOMOSSIpHast MaccCbl BELWECTBa, MUMNTMMOMSAPHbBIN U KUITOMOSSPHbBIN
06beMbl ra3006pasHbIX BELLECTB.

PacyeTbl ¢ ncnonb3oBaHNEM MOHATUN «KONUYECTBO BELLLECTBAY, «MOndpHada macca», «MOJ'IFIprIVI o6beM rasoB», «NOCTOSAHHASA ABOFa}J,pO».

Pac4yeTHble 3agaun. 1. BeluncneHme MonspHon macchl BeLecTB No XuMmnudecknum oopmyrnam. 2. PacyeTbl ¢ UCNofb3oBaHNEM NOHATUN
«KONMMYECTBO BeLLLECTBA», «MONSAPHast Macca», «MONAPHbIN 06beM ra3oBy, «MNOCTOsIHHAA ABoragpoy.

[eMoHcTpaumn. HekoTopble MeTannbl U HeMeTannbl kKonnyecTsom BewecTtea 1 Monb. Mogens MonsipHoro o6bema razaoobpasHbiX BELLLECTB.
MpeoMeTHble pe3ynbTaTbl 00y4YeHns
Yyawmncsa gormkeH ymeTb:
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1CMosb30BaTh NPU XapakTEPUCTUKE BELLECTB MOHATUSA: «MeTansbl», «NNacTUYHOCTbY, «TEMMONPOBOAHOCTbLY, «3MEKTPONPOBOAHOCTbY,
«HeMeTannbl», «annoTponusay, «anoTpPonHble BUOOU3MEHEHUS, NN MoAnMKaL MY,

OnUcbIBaTb NOSIOXXEHME 3IEMEHTOB-METans10B U 3fieMeHTOB-HeEMeTannoB B [lepunognyeckon cucteme xmmmdecknx anementos . Y.
MeHpeneesa;

KnaccuduumpoBaTb NPOCTble BELLECTBa Ha MeTansbl U HEMeTan bl, 3NIEMEHTHI;

onpenenaTb NPMHAANEXHOCTb HEOPraHMYECKNX BELLLECTB K O4HOMY M3 N3YYEHHbIX KITaCCOB — MeTarnsbl U HEMeTanmnbl;

A0Ka3sblBaTb OTHOCUTENbHOCTb AefleHNS NPOCTbIX BELLECTB HA MeTan bl U1 HeMeTansbl;

XapaktepusoBaTb 06Line hunsnyeckne cBOMNCTBa METASOB;

yCTaHaBnMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3M MeXAY CTPOEHMEM aToMa U XMMUYECKOWN CBA3bIO B NPOCTLIX BELLecTBaxX — MeTannax u
HemeTannax;

00BbACHATL MHOroobpasue NpPocTbiX BELECTB TakuM (PakTopoM, Kak annoTponus;

OonucbiBaTb CBOMCTBA BELLECTB (Ha NpMMepax NpOCTbIX BELLECTB — METasnsioB 1 HEMETanNoB);

cobntogaTb NpaBuna TexHUKkM 6e3onacHOCTU Npu NpoBeaAeHNN HabnaeHU 1 NabopaTOpPHbIX OMNbITOB;

MCNONb30BaTb NPY PELUEHNN pacyETHbIX 3a4a4 NOHATUS: KKONIMYECTBO BELLECTBAY, «MOSIbY, «MOCTOsTHHaA ABOragpo», «MonisipHas maccay,
«MONSIPHbIN 06bEM ra3oB», «KHOPMarbHbIE YCIOBUS»;

NPOBOAUTbL pacyeTbl C UCMONb30BaHNEM NOHATUN: «KONMYECTBO BELLECTBAY, KMOMSpPHas Maccay, «MOMsPHbIN 06beM ra3oB», «NOCTOSAHHAA
ABoragpo».

MeTanpeameTHble pe3ynbTaTbl 00y4YeHUs

Yyawmincs OomKeH ymeTb:

COCTaBNATb KOHCMEKT TEeKCTa;

CaMOCTOATENBHO UCMONb30BaTh HENOCPEeACTBEHHOE HabnoaeHue;

caMoCToATENbHO 0POPMISATL OTYET, BKIOYAIOLLMIA onMcaHue HabnaeHns, ero pesynbTaToB, BbIBOAOB;
BbIMOJHATL NONTHOE KOMIMIIEKCHOE CPaBHEHME;

BbINOSHATL CPaBHEHME MO aHanornm

Tema 4. CoeanHeHNss XMMUYECKNX dnemMeHToB (14 Y)

CteneHb okncneHna. OnpegeneHne CTeneHn OKUCIEHNS 31IEMEHTOB MO XMMUYeckon hopmyne coegnHeHmsi. CoctaBneHne gopmyn GUHapHbIX
coeguHeHun, obwmmn cnocob nx HasbiBaHUA. BuHapHble coeguHeHuns: okeuapl, Xxnopuabl, cynbduabl 1 ap. CoctaBneHne nx oopmyis.
[MpencraBMTENN OKCMAOB: BOAA, YINEKNUCHbIN a3 1 HeraweHasa n3BecTb. [peacraButenu neTyumx BOAOPOAHbIX COeAMHEHNIN: XIOPOBOAOPOA U
aMMuac.
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OcHoBaHus, nx cocTtaB 1 Ha3BaHUA. PacTBOpMMOCTb OCHOBaHUIM B Boge. Tabnvua pacTBOPMMOCTM MMOPOKCUO0B U CONen B BOAE.
MpeactaBuTENM LLENOYEN: TMOPOKCMAObl HATPUS, Kanna u Kanbuusi. NoHATHE 0 Ka4yeCTBEHHbIX peakuunsax. InamkaTopsbl. 3meHeHne okpacku
WHOMKaTOPOB B LLENOYHOM cpeae.

KucnoTbl, ux cocta 1 HasBaHus. Knaccudukaums kucnoT. [NpeacraBuTenn KACMOT: cepHas, consHas U asoTHas. MiameHeHne okpacku
NHOMKaATOPOB B KUCIOTHOW Cpeae.

Conu kak Nnpon3BoaHbIE KUCIOT 1 OCHOBaHMI. VX cocTaB 1 Ha3BaHuA. PacTBopmMoCTb conen B Boae. lNpeacraButeny conen: Xnopua Hatpus,
kapboHaT 1 docaT Kanbuus.

AMOpHbIE 1 KpUCTaNMyeckme BelLecTBa.

MemmoneKynﬂprle B3anmogencTeus. Tunbl KpUctaruim4eCKkmnx peLeToK: MOHHad, atTOMHadA, MOJNeEKyIdpHaa nu metaryindeckad. 3aBUCUMOCTb
CBOWCTB BELLECTB OT TUMOB KPpUCTarnin4eCKkmnx peLueTok.

BellecTBa MonekynsipHOro U HEMOJEKYISIPHOrO CTPOEeHUs. 3aKOH NOCTOSIHCTBA COCTaBa 4151 BELLECTB MOSEKYSIPHOrO CTPOEHMUS.

YncTble BelecTBa n cmecu. [Npumepsbl XXnakux, TBepabix U razoobpasHbix cmecen. CBOMCTBaA YMCTbIX BelecTB 1 cmecen. x coctaB. MaccoBas
1 obbemMHas 4onM KOMMNoHeHTa cmecu. PacyeTbl, cBsA3aHHbIE C MCNONb30BaAHUEM MOHATUSA OOSA.

Pac4yétHble 3agaun. 1. PacyeT maccoBon n 06beMHON A0onen KOMNOHEHTOB CMeCcH BeLLecTB. 2. BbluncneHne maccoBow A0ONU BeLLeCcTBa B
pacTBOpeE Mo M3BECTHOW Macce pacTBOPEHHOrO BeLLECTBA M Macce pactBoputens. 3. BbluMcneHme maccbl pacTBOPSIEMOro BELLLECTBA U
pacTBopuUTENS, HEOBXOAMMbIX A9 NPUrOTOBEHNSA ONpeaesiEHHON MacChl pacTBOpa C M3BECTHOW MacCOBOWM A0fen pacTBOPEHHOIO BELLLECTBA.

HemoHcTtpaumn. Obpasubl OKCMAOB, KUCNOT, OCHOBaHUIM K conen. Moaenun KpucTannmyecknx peLleTok Xnopmuaa Hatpusi, anmasa, okcmaa
yrnepoga (IV). Cnocobbl pasgeneHus cmecemn, QUCTUNNSAUNS BOAbI.

JTabopaTopHble onbIThl. 1. 3HaKOMCTBO € 06pa3Lammn BELWECTB pa3HbiX KnaccoB. 2. PasgeneHne cmecen.
MpeameTHble pe3ynbTaTbl 06y4eHus
Yyawmncsa gormkeH ymeTb:

e MCMONb30BaTb NPU XapakTEePUCTUKE BELLECTB MOHSATUS: «CTEMEHb OKUCIIEHUS», «BANlEHTHOCTbY», KOKCUAbI», KOCHOBAHUS», «LLEOoYMny,
«Ka4yeCTBEHHas peakumsay, «MHOUKATOP», KKUCIOTbI», KKUCIIOPOACOAEPKALLME KUCTOTbI», «BEeCKUCNOPOAHbIE KUCMOTbI», KKACMOTHAas cpeaay,
«LenoyHas cpefar», «HenTpanbHas cpegay, «wkana pH», «conun», «amopdHble BELLECTBaY, KPUCTamnnM4yeckne BeLwecTeay,
«KpUCTanmnuyeckasi pelleTka», «MOHHasi KpUcTannmyeckas peLletka», «aToMHas KpucTanmmyeckas pelueTkay, « MoneKynsipHas
KpUCTannuyeckas pelieTkay, «MeTannmyeckasl Kpuctannmyeckasi peLueTkay, «CMecuy;

e KnaccuuuMpoBaThb CNOXHblE HEOPraHMYeckMe BeLLlecTBa No COCTaBYy Ha OKCUAbI, OCHOBAHWS, KUCMOTbI U COMNWU; OCHOBAHWUS, KUCMOTbI U conu
Mo PacTBOPMMOCTU B BOAE; KACMOTbI MO OCHOBHOCTM U COAEPXKaHMIO KUCMOPOoAa;

e ONpeaensTb NPUHAANEXHOCTb HEOPraHNYECKMX BELLECTB K OAHOMY U3 M3YYEHHbIX KNaccoB (OKCuabl, NeTyyne BoAOPOAHbIE COEANHEHMS,
OCHOBaHWS, KUCMOTbI, CONK) No hOPMYyrE;
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e OMUCbIBaTb CBOWCTBA OTAENbHbIX MPeaCcTaBUTENEN OKCUA0B (Ha Npumepe BoAbl, YIIEKUCIOro rasa, HeraleHom 3BeCTu), NeTyumx
BOAOPOAHbIX CoeAMHEHUN (Ha NpMMepe XNopoBoAopoaa U amMMmaka), OCHOBaHWI (Ha NpuMepe rmapoKCUOoB HATPUS, Kanusa u Kanbums),
KMCNOT (Ha npMMepe CEPHON KMCMOTbI) U conen (Ha npumepe xrnopuaa Hatpus, kapboHaTa kanbums, docdaTa Kanbums);

e ONpeaenaTb BaNeHTHOCTb U CTENEHb OKUCNEHUS SNIEMEHTOB B BELLLECTBAX;

e COCTaBNSATb POPMYIbl OKCUOOB, OCHOBAHWUN, KUCMOT M CONEN MO BaNEHTHOCTAM U CTEMEHSAM OKUCIIEHMS SNIEMEHTOB, a TakKe 3apsiAaM MOHOB,
yKa3aHHbIM B Tabnuue pacTBOPUMOCTM KUCAOT, OCHOBaHUIN U COMEN;

e COCTaBMsSATb Ha3BaHMS OKCUAOB, OCHOBAHWUI, KUCIOT U CONEN; CPaBHUBATbL BANIEHTHOCTb M CTEMEHb OKUCIIEHUST; OKCUAbI, OCHOBAHMS, KUCMOThI
1 CONM MO COCTaBy;

e MCMNOMb30BaTb TabnuMLy pacTBOPMMOCTY Anst ONpeaeneHns pacTBOPUMOCTU BELLECTB;

e YyCTaHaBMMBaTb FEHETMYECKYHO CBA3b MEXAY OKCUOOM U rMAPO-KCMAOM M HA0BOPOT; NPUYMHHO-CIEACTBEHHbIE CBA3WN MEXAY CTPOEHNEM
aToma, XMMUYECKON CBA3bIO M TUMOM KPUCTANNIMYECKON PELLETKM XMMUYECKNX COEANHEHUN;

e XapakTepusoBaTb aTOMHbIE, MOSEKYISIPHbIE, MOHHbIE METanfIMYeCcKne KpucTanianyeckme peLleTky; cpeay pactBopa ¢ NoMOLbHo Wwkasnbl pH;

e MPMBOANTb NPMMEPbI BELLECTB C Pa3HbIMM TUNAMUN KPUCTANNMYECKON PELLETKY;

e NPOBOANTb HAOMOAEHMS 32 CBOMCTBAMM BELLECTB U ABMEHUSAMU, MPOMCXOAALLMMUN C BELLLECTBAMY;

o cobniogaTb NpaBuna TEXHWKM 6Ge30MacHOCTM NPy NPOBEAEHUN HAONOAEHMI U ONbITOB;

e UccnepoBaTb Cpedy pacTBopa C NOMOLLbIO MHANKATOPOB; SKCMEPUMEHTANbHO pasnnyaTth KUCMOTbI U LWENOoYM, NoMb3ysCb NHONKATOPaMK;

e 1CMOMb30BaThb NPU PELLEHNM PACYETHbIX 3a4ay NOHATUSA «MaccoBas JONSA ANeMeHTa B BELLECTBE», KMACCOBas 40N PAaCTBOPEHHOMO
BellecTBa», «0bbeMHasa aons ra3aoobpasHoro BeLlecTBay;

e MPOBOANTb PACYHETbI C UCMOMBb30BAHNEM MOHATUA «MaccoBas JONSA AfieMeHTa B BELLECTBE», KMacCoBas 40N PAaCTBOPEHHOIO BELLECTBAY,
«o0bbeMHas gonsi ra3oobpasHoro BeLLlecTBay.

MeTanpegMeTHble pesyrnbTaTbl 00y4YeHns
Yyawmncsa gormkeH ymeTb:

e COCTaBMATb Ha OCHOBE TeKkcTa Tabnuubl, B TOM Yncrne ¢ npumeHeHnem cpeacts UKT;

e NOA PYKOBOACTBOM Y4YMTENS NPOBOAUTL ONOCpenoBaHHOE HabnogeHue

e N0 PYKOBOACTBOM Y4YMTENS 0hOPMIIATL OTHET, BKITHOYAKOLLNIA ONMCaHNE 3KCNEPUMEHTA, ero pesynbTaToB, BbIBOLOB,

e OCYLECTBNATb MHOYKTMBHOE 0606LeHne (0T eAMHNYHOro AOCTOBEPHOrO K 00LLIEMY BEPOATHOCTHOMY), T. €. onpeaensaTb obLine
CYyLLIECTBEHHbIE NPU3HaKM ABYX U 6onee 06BHEKTOB U OUKCUPOBATL UX B hOPME MOHATUSA UK CYXKOEHWS,

e OCYLECTBNATb AeayKTnBHOE 0600uieHme (noaBeaeHne eaMHNYHOro 4OCTOBEPHOIO Nog obuiee AOCTOBEPHOE), T. €. aKTyanuanpoBaTb
MOHATME UNKN CYXKOEHME, N OTOXAECTBMATb C HUM COOTBETCTBYHOLLME CYLLECTBEHHbIE NPU3HAKM OAHOro U 6onee o6bLEKTOB;

e ONpenenaTb acnekT Kraccugukaumm;

e OCYLLECTBNATb Knaccudmkaumio;

e 3HaTb M MCMNOMb30BaTb pa3nMyHble QOPMbI NPeacTaBneHus Knaccudukaumu.
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Tema 5. WU3meHeHus, nponcxoasime ¢ Bewecteamm (104)

lMoHATME ABNEeHUN Kak U3MEHEHWI, nponcxogdaLimnx ¢ seliecreamMmum. ABneHusi, cBA3aHHbIE C UIBMEHEHNEM Kpuctanrin4eckoro CtpoeHuA
BeLwecTBa npu noCtoaAHHOM €ro CocrtaBe, C*)I/I3I/I‘-IGCKI/IG saBneHns. dusndeckne siBNEHUS B XMMUN: ANCTUNNAUUS, KpucTtannmsauud, BbinapmBaHne
M BO3roHKa BeLLECTB, Ll,eHTpl/l(byFI/IDOBaHI/Ie.

#ABneHus, cBsA3aHHbIE C NBMEHEHWEM COCTaBa BELLECTBA, - XMMUYECKME peaKkuunn. anI3HaKVI N yCcrnoBusa npoTtekaHnAa XMnMmn4yeCcknx peaKLlMVI.
MoHATME 06 3K30- U SHOOTEPMUYHECKNX peaKLNAX. Peakunu ropeHnsa Kak YaCTHbIN cnyqaﬁ 9K30TEPMUYECKUNX peaKu,Mﬁ, npoTeKkarwnx C
BblaeJieHneM cBeTa.

3aKOH COXpaHeHNs Macchbl BeLecTB. XMMMUYEeCcKne ypaBHEeHUS. 3Ha4YeHne NHOEeKCoB 1 KoadhduumeHToB. CocTaBneHne ypaBHEHNN XUMUYECKNX
peakunin.

PacyeTbl N0 XMMUYECKUM YpaBHEHUAM. PelleHre 3agad Ha HaxoxaeHue KonmyecTsa BELECTBa, Macchl N o6bemMa NpoaykTa peakuum rno
KONMYECTBY BeLLECTBa, Macce Unm o6bemy NCXOOHOTO BelllecTBa. PacyeTbl ¢ MCNOMb30BaHMEM MOHATUS «A0MNAY, KOrga UCXo4HOe BELLECTBO
[aHo B BMAe pacTBopa C 3a4aHHOW MacCOBOW ONeN pacTBOPEHHOMO BELLECTBA UMW COAEPXKUT OnpeaenieHHyo A0 NpuMecei.

Peakunn pasnoxeHus. [NoHATHE O CKOPOCTU XUMUYECKUX peakuui. Katanusatopbl. PepMeHThI.
Peakuuun coegmHeHus. Katanutnyeckne n Hekatanutmyeckme peakumn. Obpatumble n HeobpaTuMble peakumnu.

Peakuun samelueHus. SﬂeKTDOXVIMVIquKVIVI pan HGI'Ipﬂ)KGHI/II?I MeTansoB, ero ncnoJjib3oBaHme anAa nporHo3npoBaHA BO3IMOXHOCTU NMPOTEKAHUA
peaKu,Mﬁ Mexagy MmetannamMmu n pactBopamMmim KUCIIOT. Peakuunun BbITeECHEHMSA OOHUX METAnNoB U3 pacTtBOpPOB UX conem apyrumm metarniamu.

Peakuun obmeHa. Peakunn HenTpanusauumn. YCnoBus npoTekaHusa peakumi obmeHa B pactBopax 4o KoHua.

Tunbl XMMUYECKUX peakumit (No NPU3HaKy «4YMUCro U cocTaB UCXOAHbIX BELLECTB 1 NPOAYKTOB peakuuny») Ha npumepe CBOMCTB BoAbl. Peakuus
pasnoXeHus - aNeKTponu3 BoAdbl. Peakunm coeanHeHns - B3aaumMoaencTene Boadbl C OKcMaaMm MeTanmnoB 1 HemeTannos. MNoHsaTue
«rmapokcuably. Peakunn samelLeHns - B3aMMoaencTBne BoAbl C LLEMOYHbIMU U LLIENOYHO3EMENbHLIMU MeTannamu. Peakummn obmeHa (Ha
npuMmepe rmaponusa cynbduaa antoMmHUs n kapobuaa kanbuus).

PacyéTHble 3agaun. 1. BblumcrneHme no XMM1M4YeckMM ypaBHEHMAM MaccChl UMW KONMYECTBa BelllecTBa Mo U3BECTHON Macce Unu KONn4ecTBy
BelLleCTBa OHOro U3 BCTYMNalLLMX B peakLmio BELLECTB UMM NPOAYKTOB peakuuun. 2. BblumcreHne macchl (KonvyecTsa BellecTBa, obbema)
npoaykTa peakuuu, ecriv 3BecTHa Macca MCXOAHOro BELECTBa, CoAepXKalllero onpeaeneHHyo 4ono npumeceit. 3. BoluvcneHne macchl
(konnyecTBa BelllecTBa, o6bema) NPoAyKTa peakuun, ecnv N3BecTHa Macca pacTBopa U MaccoBasi 0N pacTBOPEHHOIO BeLLecTBa.

Tema 6. Xumuyeckun npaktukym Net (5 u)

MpakTtnyeckas pabota Ne 1
MpaBuna TexHukn 6e3onacHoCTn Npu paboTte B xummnyeckom kabuHeTe. JlabopaTtopHoe ob6opyaoBaHue n obpallieHne ¢ HAM.
Mpaktnyeckas pabota Ne 2
HabntogeHne 3a ropsiLiert CBEYON.
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Mpaktnyeckas paboTta Ne 3.AHann3 No4Bbl U BOAbI.

Mpaktnyeckas pabota Ne 4.MpuroToBneHne pactBopa caxapa ¢ 3a4aHHOM MacCOBOW JONeN paCTBOPEHHOIO BeLLeCcTBa.
Mpaktnyeckas pabota Ne 5.MpusHakm XMMNUYECKNX peaKLnii.

MpeameTHble pe3ynbTaTbl 06y4eHus:

Yyawmncsa gormkeH ymeTb:

e KnaccmumumnpoBaTb XMMUYECKNE PeaKL MM MO YMCIY N COCTaBY UCXOLHbIX BELLLECTB U NPOAYKTOB peakuunn; TennoBoMy apdekTy;
HanpaBfieHUIO MPOTEKaHUS peakLnn; y4acTUo KaTanuaaTtopa;

e KMCNOMb3oBaTb TabNMLYy PacTBOPUMOCTU ANs1 onNpeaeneHns BO3MOXHOCTU NPOTEKAHUA peakumi 0bMeHa; afIeKTPOXMMUYECKUA pag
Hanps»KeHun (aKTMBHOCTM) MeTasnsioB Ans onpeneneHns BO3MOXHOCTM NPOTEKaHUS peakumin Mexay MeTtannamMmu u BOAHbIMU pacTBopamMu
KWUCNOT N COnewn;

e HabnwpgaTtb M onucbIBaTb MPU3HAKM N YCNOBUA TEYEHNA XMMUYECKNX peakunin, enaTb BbiBOAbl HA OCHOBAHUW aHanu3a HabnogeHun 3a
9KCNEPUMEHTOM;

e MPOBOAUTb pacyeTbl MO XMMUYECKUM YPaABHEHUAM Ha HaXOXAEHNE KONMYecTBa, Macchl univ obbema NpoayKTa peakumm no Konm4ecTsy,
Macce unm o6beMy MCXOLHOrO BELLLECTBA; C UCMNOSIb30BAHNMEM MOHATUA «40Ms», KOrAa UCXO4HOE BELWECTBO AaHO B BUAE pacTBopa C
3alaHHOW MaccOBOW J0J1en pacTBOPEHHOIO BeLWeCTBa UM COOEPXNUT onpeaeneHHyro A0S0 NpuMecen.

MeTanpeameTHble pe3ynbTaTbl 00y4YeHUs
Yyalmincs OomKeH ymeTb:

e COCTaBMATb HA OCHOBE TEKCTa CXEMbI, B TOM YuMCrie ¢ npumeHeHnem cpeacts UKT;

e CaMOCTOATESIbHO OPOPMIIATL OTHET, BKIOYAOLLNA ONUCAHNE 3KCMEPUMEHTA, €ro pe3ynbTaToB, BbIBOAOB;

e 1CNOJSIb30BaTb TaKOM BMUA MbICIIEHHOIO (M4eanbHOro) MoAennMpoBaHUs, Kak 3HakoBOe MoAenupoBaHue (Ha npumMmepe ypaBHEHU XMMUYECKNX
peakuun);

e pasnunyaTb 06BEM U coaepKaHne MNOHATUN,

e pasnuyaTb POOOBOE U BULOOBOE MOHSATUS;

e OCYLLECTBNATb pOOOBUAOBOE ornpeaesieHne NOHATUN.

HdemoHcTpaumn. MNMpumepbl PU3nyYeckux aBneHnn; a) nnaeneHne napadpuHa; 6) o dys3na yWNCTbIX BELWECTB C ropswen namnoykm
HakanueaHus. Npumepbl XMMUYECKUX ABNEHWI: a) ropeHne marHuns; 6) B3anMoaencTBme CONAHOM KUCNOTbl C MPaMOPOM U MeroMm; B)
nonyvyeHue rmgpokcuaa meaum (Il); r) pactBopeHne nosly4eHHOro rmapokcmaa B KUCroTax; A) Bsaumogencreme okenga meam (1) ¢ cepHon
KUCITOTON NpW HarpeBaHun; e) pasnoxXeHue nepMaHraHaTa Kanus; ) B3anMogencTeme pa3baBneHHbIX KUCIOT ¢ MeTannamu.
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JTabopaTopHble onbiThl. 3. CpaBHEHNE CKOPOCTU UCNAPEHNSA BOAbI U CMPTa NO MCHE3HOBEHUIO MX Kanenb Ha unbTpoBarnbHon bymare. 4.
OkucrieHve meamn B nnamMmeHu CNMPTOBKU UK ropenkn. 5. NMomMyTHeHWe n3BeCcTKOBOMW BOAbI OT BblAbIXaeMoro yrrekucroro rasa. 6. lNonyyeHue
YrNEeKNCcnoro ra3a B3anMogencTBmMeM coabl U KUCNoThl. 7. 3amelleHne meaun B pacteope xnopuga megm (1) xxenesom.

lMpeomeTHble pe3ynbTaTbl 00y4YeHUs:
Yyawmncsa gormkeH ymeTb:

o ObpawaTbcsa ¢ nabopaTtopHbiM 060pPYAOBaHMEM N HarpeBaTerbHbIMM NpubopamMn B COOTBETCTBMM C NpaBuiiaMmn TeXHUKM 6e30nacHOCTY;
e BbIMOMHATL NPOCTENLLME NPUEMBbI paboTbl ¢ NabopaTopHbIM 060pyAOBaHNEM: NabopaToOpHbIM LUTATUBOM; CMIMPTOBKOW;

e HabnwaaTtb 3a CBOMCTBaMU BELLECTB U ABMEHNSAMU, MPOUCXOOALLMMU C BELLECTBAMMU;

e ONUCbIBaTb XMMUYECKNIA SKCMEPUMEHT C NMOMOLLIbIO €CTECTBEHHOIO (PYCCKOro UM POAHOr0) A3bika U A3blka XUMUK;

e [JenaTtb BblBOAbI NO pe3ynbTataM NMPOBEAEHHOIO 3KCNEPUMEHTA;

e TOTOBUTb PaAcTBOPbI C ONpPeAENeHHON MacCOBOM AOSEN paCcTBOPEHHOIO BELLECTBA;

e MPUIroTOBUTbL PACTBOP M paccynTaTb MACCOBYO OO0 PpaCTBOPEHHOIO B HEM BELLECTBA.

MeTanpegMeTHble pesyrnbTaTbl 00y4YeHns
Yyawmncsa gormkeH ymeTb:
CaMOCTOSAATESNTbHO UCMOMb30BaTb ONOCPeaoBaHHOE HabNoAEHNE.

Tema 7. Teopwusa aNeKTpONUTMYECKON ANCCOLMALIMAN N CBOMCTBA KNAacCoOB HEOPraHNYECKNX coeamnHeHnin (12 4)

MoHATME 06 aNEeKTPONUTUYECKON AuccoUMaL M. SNeKTPONUTbl U HE3NEKTPONUTLI. MexaHn3m anccoumnaumnm aNeKTPorMTOB C pasnnYHbIM TUNOM
XrMuyeckom cBsasn. CTeneHb aneKkTponuTuyeckon anccoumnaunn. CunbHble 1 cnabble 3NeKTPOnnTbI.

OcHoBHble NONOXeHNSA TEeopun SHGKTpOﬂMTMHeCKOﬁ anccoumnaumn. NoHHble YpaBHEHUA peaKu,Mﬁ. Ycnosusa NPOTEKaAHNA peaKkunn obmeHa mMexnay
AneKTponmMTamMmn 4o KOHUa B CBETE NOHHbIX ﬂpeﬂ,CTaBﬂeHMVI.

Knaccudgumkaumns MOHOB U UX CBOUCTBA.

KucnoTtbl, nx knaccudukaums. [uccouymanumnsa KMCoT N X CBOMCTBA B CBETE TEOPUM IMEKTPONNTUYEcKon guccoumaumm. MonekynapHole u
WOHHbIE YpaBHEHUS peakunn Kucnot. Baanmogencreme KACNOT C MeTaniaMun. SeKTPOXMMUYECKUI P Hanps>KeHUn MeTarnsos.
BsanmogencTaune KMCOT C OKCugamu MmeTtannos. Bsanmogencrame KUCNOT C OCHOBaAHUSMU - peakumnsa HenTpanusauumn. Bsanmogencreme kucnot
¢ conamun. Micnonb3oBaHne Tabnuubl pacTBOPUMOCTU AN XapakTEPUCTUKU XMMUYECKNX CBOUCTB KUCIOT.

OcHoBaHus, nx knaccudukauyus. [iuccoumnaums OCHOBaAHNN U UX CBOMCTBA B CBETE TEOPUMN SNEKTPONMTUYECKON anccoumaunn. Baammogenctene
OCHOBaHMUI C KACIIOTaMM, KUCINTOTHbIMU OKCcuaaMmn u consmu. icnonb3oBaHue Tabnnubl pacTBOPUMOCTM OS5I XapaKTEPUCTUKN XUMUYECKUX
CBOWCTB OCHOBaHUW. PasnoxxeHne HepacTBOPUMbIX OCHOBaHUM NpU HarpeBaHuw.

Conu, nx knaccndukaumsa n guccoumaums pasnmyHblx TMNoB conen. CBOMCTBA COMNen B CBETE TEOPUM IMEKTPONUTUYECKON AMCCoLMaLunn.
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BsanmopgencTtsue conen ¢ metannamu, ycroBuda NpoTekaHnsa aTux peakumin. Bsanmogencreme conen ¢ KUCNoTamm, OCHOBaAHUAMW U COSNSIMM.
Mcnonb3oBaHue Tabnuubl pacTBOPUMOCTU ANl XapaKTePUCTUKM XMMNYECKNX CBONCTB CONMEWN.

O606weHne cBeageHn 06 okcmaax, Ux knaccudunkaumm n XMMmMYeCKNX CBOMCTBaX.
"eHeTMyeckne psabl MeTanmnoB 1 HemeTannos. ['eHeTnYeckasa CBsA3b MeXAy Knaccamm HeopraHMYeckux BeLecTs
OkucnnTenbHO-BOCCTaHOBUTENbHbIE peakunn. OKUCIIUTENb N BOCCTAHOBUTENb, OKUCIEHME U BOCCTAHOBIEHME.

Peakuun MOHHOro 0GMeHa 1 OKUCITUTENbHO-BOCCTaHOBUTENbHbIE peakuun. CocTaBneHne ypaBHEHWUIA OKUCTIUTENbHO-BOCCTaHOBUTEbHbIX
peakuuii MeToA0M 3MNeKTPOHHOro H6anaHca.

CBoWicTBa NPOCTbIX BELLECTB - MeTanmnoB ¥ HEMETarnnoB, KUCINOT U cornel B CBeTe NpeacTaBneHnin 06 OKUCIUTENbHO-BOCCTAHOBUTENbHbIX
npotLieccax.

Tema 8. Xumuyeckun npaktukym Ne2 (4 u)

MpakTtnyeckas paboTta Ne6. MIoHHbIE peakuuu.

MpakTnyeckas paboTta Ne7. YcnoBus NpoTeEKaHNSA XMMUYECKNX peakUmMin Mexay pacTBopaMu 3MeKTPONIMTOB O KoHLaA.
MpakTnyeckasa padota Ne 8. CBoncTBa KUCMAOT, OCHOBaAHUI, OKCUOOB U CONEN.

MpakTtnyeckas paboTta Ne 9. PelleHune akcnepmMmeHTarnbHbIX 3a4au.

lMpeomeTHble pe3ynbTaTbl 00y4YeHUs:

Yyawmncsa gormkeH ymeTb:

e VCMONb30BaTb NPY XapakTepUCTUKE NpeBpaLLEHNIA BELLLECTB NOHATUSA: «PacTBOPY, «3NEKTPONUTUYECKas AMCCOLMALNAY, «3NEKTPONUTbI»,
«HE3NEKTPONUTBI», «CTEMNEHb ANCCOLMALINNY, «CUITbHbIE SNEKTPONUTLIY, «Cnabble aNeKTPONUTbI», «KaTUOHbIY», «aHUOHbI», KKUCIOTbI,
«OCHOBaHWsI», «COMNNY, KMOHHbIE peakLuMmy», «HecorieobpasyoLLme oKCuabl», «CorneodbpasyoLLme oKCuabl», K OCHOBHbIE OKCUAbIY,
«KUCIOTHbIE OKCUAbBI», KCPEAHUE COMNMUY, KKUCHbIE COMNY, KOCHOBHbIE COMNMWY, KFTEHETUYECKUN PSAAY», «OKUCIIUTENbHO-BOCCTAHOBUTENbHbIE
peakuuny, «OKUCIUTENbY», KBOCCTAHOBUTENbY, KOKUCIIEHNE», KBOCCTAHOBIEHUEY;

e OMUCbIBaTb PacTBOPEHME Kak PU3UKO-XUMUYECKUIA MPOLIECC;

e UNNIOCTPUPOBATL NPUMEPAMU OCHOBHbIE MOMOXEHUS TEOPUMN INEKTPONUTUYECKON ANCCOLMALNN; FEHETUYECKYHO B3aMMOCBSA3b MEXAY
BelllecTBaMu (MPOCTOE BELLECTBO — OKCUA — MOPOKCUA — COnb);

e XapakTepunsoBaTb OOLLME XMMUYECKME CBONCTBA KMCIOTHbLIX M OCHOBHbLIX OKCUAOB, KMCIOT, OCHOBAHWI 1 COMEel ¢ No3nuuii Teopum
3MEeKTPONUTUYECKON AnCCoLUMaLnn; CYLLHOCTb 3NEKTPONUTUYECKOM AMCCoLMaLIMM BELLECTB C KOBAneHTHON NONSAPHON Y MOHHOM XMMUYECKON
CBSI3b}0; CYLLHOCTb OKUCIUTENbHO-BOCCTAHOBUTENbHbIX PeaKLUNA;

e MPMBOANUTb NMPUMEPLI peakLnin, NOATBEPXKAALWNX XMMUYECKME CBONCTBA KMCIOTHBLIX M OCHOBHbIX OKCUAOB, KUCINOT, OCHOBAHWIA U Conen;
CyLLLeCTBOBaHME B3aUMOCBSI3M MEXAY OCHOBHbIMU KIlaccaMy HEOPraHMYEeCKMX BELLIECTB;

e KnaccuuuMpoBaTb XMMUYECKME PEaKLUMM MO «M3MEHEHMIO CTEMEHEN OKUCIIEHNS SNTEMEHTOB, 06pasyoLLMX pearMpyoLLme BeLlecTBay;
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e COCTaBJIATb YpaBHEHUA SJ'IGKTDOJ'IVITVIL-IGCKOI7I auccounaunm KNCNoT, OCHOBAHUM N CONEWN; MOJEeKynApHble, NMOJIHblE N COKpaLLlEHHbIE NOHHbIE
YpaBHEHUA peaKLLMVI C y4daCTneM 3JEKTPOJSINTOB,; YpaBHEHUA OKUCITUTESTbHO-BOCCTAHOBUTESIbHbIX peaKu,Mﬁ, MCcnoJib3ysa mMeToa 3J1EKTPOHHOIo

GanaHca; ypaBHeHUs peakLuii, COOTBETCTBYIOLLMX NOCHeaoBaTeNnbHOCTU («LenoYyke») NpeBpalleHnin HeoOpraHMYeCKMX BELLLECTB PasnnyHbIX
Kraccos;

e ONpefensiTb OKUCIUTENb Y BOCCTAHOBUTESb, OKUCIIEHME N BOCCTAHOBIIEHNE B OKUCITUTENbHO-BOCCTAHOBUTESbHBIX PeaKLmsiX;

e YyCTaHaBnMBaTb NPUYNHHO-CIEACTBEHHbIE CBSI3U: KIAcC BELLECTBA — XMMUYECKME CBOMCTBA BELLECTBA;

e HabntogaTtb M onMcbIBaTb peakumny Mexay 3MeKTposITaMm ¢ MOMOLLIbH eCTECTBEHHOIO (PYCCKOrO UIM POAHOI0) sidblka U Si3blKa XUMUK;
e MPOBOAUTL OMbITbI, NOATBEPXKAAOLLME XUMNYECKME CBOMCTBA OCHOBHbIX KIACCOB HEOPraHWYECKNX BELLECTB.

MeTanpegMeTHble pesyrnbTaTbl 00y4YeHns
Yyawmncsa gormkeH ymeTb:

e [JenaTb NOMETKM, BbINUCKUN, LMTUPOBAHUE TEKCTAa;

e COCTaBNsSATb AOKNAL;

e COCTaBMNsITb HA OCHOBE TEKCTa rpadhmkn, B TOM Yncre ¢ npuMmeHeHvem cpeacts UKT;

e BNageTb TakuM BUAOM M3NOXEHUS TEKCTA, KaK pacCyXaeHue;

e MCMONb30BaTb TAaKOW BN MbICIEHHOIO (MaeanbHOro) MoAenNMpoBaHus, kak 3HakoBOe MOAENMpoBaHue (Ha NpUMepe ypaBHEHUI peaKkLmit
Anccoumaunm, MOHHbIX YPaBHEHWUI peaKkLMii, Nonypeakumii OKUCNEHUS-BOCCTAHOBINEHMS);

e pasnuyaTb KOMMOHEHTbI AoKa3aTenbcTBa (Te3nc, apryMeHTbl 1 (hopMy AokasaTernbCcTBa);

e OCYLUECTBMATb NPSIMOE MHOYKTUBHOE A0OKa3aTernbCTBO.

HdemoHcTpaumn. icnbiTaHne BELWECTB U UX PAaCTBOPOB Ha 3NIEKTPONPOBOAHOCTb. 3aBUCUMOCTb 3f1EKTPOMNPOBOAHOCTM YKCYCHOM KUCMOTbI OT
KOHUEeHTpauun. BaanmogencTeme LUuHKa ¢ cepor, CoONsiHOM KnucnoTtou, xnopuaom meau (11). FlopeHne marHms.

JTabopaTopHble onbIThl. 8. Peakumn, xapaktepHble Ang pacTBOPOB KUCMNOT (CONsiHOM unu cepHon). 9. Peakumn, xapakTepHble Ansg pacTBOpOB
wernoyen (rmgpokecngos HaTpus unm kanus). 10. MonyyeHre n cBoncTBa HEPACTBOPUMOIrO OCHOBaHUS, Hanpumep rugpokeuaa meam (). 11.
Peakuuun, xapakTepHble onsi pacTBOpoB conen (Hanpumep, ana xnopuaa meau (I1)). 12. Peakummn, xapakTepHble AN OCHOBHbIX OKCUO0B
(Hanpumep, ansa okeuaa kanbuus). 13. Peakumu, xapaktepHble Ang KUCAOTHbBIX OKCUAOB (Hanpumep, ANS YriekUcrioro rasa).

MpakTnyeckasa pabota Ne 6. CBoncTBa KMCNOT, OCHOBAHUIA, OKCUAOB U CONEN.
MpakTnyeckas pabota Ne 7. PelueHne akcnepuMeHTanbHbIX 3agau.
MNpeoMeTHble pe3ynbTaTbl 00yYeHus

Yyawmmica gomKeH yMeThb:

° O6paLLl,aTbCF| C na6opaTopr|M O60py,El,OBaHMeM M HarpeBaTelribHbIMUA npm6opaM|/| B COOTBETCTBUU C rNMpaBujiaMn TEXHUKAN B6e3onacHocTy;
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e BbINOJHATL NPOCTENLLNE NpMeMbl obpalleHnsi ¢ nabopaTopHbIM 060pyAoBaHMEM: TabopaTOPHbLIM LUTAaTUBOM, CMIMPTOBKOW;
e HabniogaTtb 3a CBOMCTBaMM BELLECTB U ABMEHUSIMU, MPOUCXOASALLMMU C BELLIECTBAMMY;

e ONUCLIBATb XMMUYECKNI IKCMEPUMEHT C MOMOLLIbIO ECTECTBEHHOIO (PYCCKOro UMM POAHOI0) si3blka M S3blka XUMUK;

e [JenaTb BblBOAbI MO pe3ynbTaTam NpoBeAeHHOro 3KCnepuMeHTa.

MeTanpegMeTHble pesyrnbTaTbl 00y4YeHns
Yyawmncsa gormkeH ymeTb:

e ONpeaensTb, UCXOAs U3 y4ebHOWN 3aaaun, HEO6X0AUMOCTb HEMOCPEACTBEHHOMO MITN OMNOCPEAOBAHHOIO HABMOAEHNS;
e CaMoOCTOSITENbHO hopMUPOBATL NPOrpamMmMy SKCNEPUMEHTA.

TPEBOBAHUA K YPOBHIO NMOANOTOBKWM BbINMYCKHUKOB. :A K YPOBHIKO NOAMOTOBKWM BblYCKHUKOB
BbINyCKHUK Hay4nTCs:
* ONUCbIBaTb CBOMCTBA TBEPAbIX, XXMUAKNX, ra3000pasHbIX BELLECTB, BblAENAS UX CYLLECTBEHHbIE NPU3HAKY;

* XapaKtepu3oBaTb BeLleCTBa NO COCTaBy, CTPOEHUNIO N CBOWCTBaM, yCTaHaBIiMBaTb NPUYNHHO-CNEOCTBEHHbIE CBA3N MEeXAY AaHHbIMU
XapaKTepnuctnkamMmum BELLECTBA,

* pacKpbiBaTb CMbICIT OCHOBHbIX XMMWNYECKNX NOHATUN «aTOMY, «MOJeKyna», «KXUMUYECKUIA IIEMEHTY, «MPOCTOE BELLECTBO», «KCIIOXHOE
BeLWweCcTBO», «BAlIEHTHOCTb», NCMNOJ1b3yA 3HAKOBYKO CUCTEMY XUMUN;

* n306paxxatb COCTaB NPOCTENLLINX BELLECTB C MOMOLLbI XUMUYECKUX POPMYST U CYLLLHOCTb XMMUYECKUX PeakLUmii C MOMOLLIBbIO XUMNYECKNX
ypaBHEHUN,

* BbIYUCITIATb OTHOCUTESJIbHYHO MOJIEKYITAPHYIO U MOJTAPHYKO MacCCbl BELWLECTB, a TakkkKe MaCCOBYH AOO0J1H0 XMUMNYECKOTro afieMeHTa B COeUHEHUAX
AnAa OueHKn nx I'IpaKTVIL-IeCKOIZ 3Ha4YMMOCTW;

* CpaBHMBaATb NO COCTaBy OKCUAbl, OCHOBAHUA, KUCITOTbIl, COJIU;
° KJ'IaCCVI(bVILl,I/IpOBaTb OKCMAbl 1 OCHOBAHWUS MO CBOMUCTBAM, KUCNOTbI U CONKU No COCTaBy,
° MOJ1Ib30BATbCA na6opaTopr|M O60py,EI,OBaHMeM N XUMUYECKOM I'IOCWJ,OVI;

* NPOBOANTbL HECIOXHbIE XMMUYECKME OMNbIThbl M HAONIOAEHUS 32 UBMEHEHUSIMI CBOWCTB BELLECTB B NPOLIECCe X NpeBpalleHnii; cobnoaatb
npaBuna TexHukn 6e3onacHoOCT Npu NpoBeaeHN HabNAEHNIA U ONbITOB;

* pa3rnmyaTtb SKCNnepmmMeHTaribHO KUCIOTbI U wenoun, noJib3yACb MHOMKaTOpaMun, OCO3HaBaTb HeobxoaAnMOCTb cobnogeHus mMep ©e3onacHocTn
npu o6anJ,eH|/||/| C Kucnotamum n wesiovdamu.

* packpblBaTb CMbICS nNepunogmyeckoro 3akoHa 1. . MeHgeneesa;

* OMNCbIBATb U XapaKTepun3oBaTb Ta6nquy+o cbopmy HepMO,D,MHeCKOVI CUCTEMbI XUMNHECKNX SJTEMEHTOB,
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* XapaKkrtepun3oBaTb COCTaB aTOMHbIX AAEpP U pacnpeaerneHne 4ncna afieKTpoHOB Mo 3JIEKTPOHHbIM CJ10OAM aTOMOB XMMNYECKUX 3N1IEMEHTOB
MarnbIX nepnoaos HepMO,EI,VI‘-IeCKOﬁ CUCTEMDbI, a TaKXKe Kanma n Karbun4,

* pasnuyaTtb BUAbl XMMUYECKOW CBSA3MW: MOHHYIO, KOBANEHTHYIO MOMSIPHYH0, KOBANEeHTHY HEMOMSIPHYIO U MEeTanIn4eckyto;
* n3obpaxkaTb 3NEKTPOHHO-MOHHbIE (POPMYIibl BELLIECTB, 06pa30BaHHbIX XMMUYECKUMUN CBA3SIMM Pa3HOro BUAA;
* BbISIBMATb 3aBUCUMOCTb CBOMCTB BELLECTB OT CTPOEHMUS UX KPUCTANNIUYECKNX PELLUETOK: MOHHbIX, aTOMHbIX, MOMIEKYNISIPHbIX, METaNINYECKUX;

* XapaKkrtepmn3oBatb XMMNYECKHUE 3JTEMEHTbLI N X COeNHEHNA HA OCHOBE MOJ1I0XEeHNA 3JNTIEMEHTOB B I'IepMO,EI,I/I‘-IeCKOM cucteme n ocobeHHocTemn
CTpOEeHNA nx atoMoB,

* XapakTepu3oBaTb Hay4YHOE U MUPOBO33PEHYECKOE 3HAYEHME NEPUOAMNYECKOrO 3aKOHA M NEPUOANYECKON CUCTEMBI XMMUYECKMX SIEMEHTOB
[. V. MeHaeneeBa; * 06bACHATb CyTb XMMUYECKMX NMPOLIECCOB U UX NMPUHUMMMANBHOE OTNINYME OT (PU3NYECKUX;

* Ha3blBaTb NPU3HaKkn 1 ycrnoBuda npoTekaHnAa XuMmn4eCcknx peaKLl,VIVI;

* yCTaHaBNMBaTb NPUHAAIEXHOCTb XMMUYECKOM peakuun K onpeaenéHHoMy TUny no ogHOMY 13 KnacCcudUKaumMoHHbIX MPU3HaKoB: 1) no ymcny u
COCTaBY UCXOAHbIX BELEeCTB 1 NPOAYKTOB peakumu (peakumm cCoeAMHEHNS, pasrioXeHns, 3aMmeLLeHnsa n obmeHa); 2) no BbigeneHno nnm
MOrMOLLEHWIO TENMOThI (peakummn 3K30TepMUYECKUE N IHAOTEPMUYECKME); 3) NO N3MEHEHWNIO CTENEHEN OKUCIIEHUS XMMUYECKUX SNIEMEHTOB
(peakummn oKMCNNTENbHO-BOCCTAHOBUTENbHBIE); 4) N0 06paTMMOCTK Npouecca (peakunn obpatumble U HeobpaTumble);

* COCTaBMATb YPaBHEHUS MEKTPONUTUYECKON ONCCOLMaLMN KACTOT, LLENOYEen, Cone; NonHble U COKPaLLEHHbIE MOHHbIE YPaBHEHUS peakLuii
obMeHa; ypaBHEHUS! OKUCTIUTENbHO-BOCCTAHOBUTENbHbLIX peaKLuii;

* NPOrHO3MpoBaTb NPOAYKTbI XMMUYECKMX peakLuuii No dbopmynam/Has3BaHUSIM MCXOOHbLIX BELLECTB; onpeaensiTb MCXOAHbIe BELLECTBa Mo
dhopmMynam/HasBaHUSAM NPOOYKTOB peaKkuuu;

* COCTaBNATb YpaBHEHMS peaKLMii, COOTBETCTBYIOLLMX NOCNeA0BaTENbHOCTM («LIenoYKe») NpeBpaLleHnin HeOpraHNYeCcKMX BELLECTB PasnmyHbIX
Krnaccos;

* BbISIBMATb B NPOLIECCE KCMEPUMEHTA NPU3HAKKN, CBUAETENbCTBYIOLLME O NPOTEKAHUN XMMUYECKOWN peakumu;

* NPUrOTOBNSATbL PACcTBOPbI C ONPeAenEHHON MacCOBOW A0Meln paCTBOPEHHOIO BELLIECTBA;

* onpenensiTb xapakTep cpeabl BOOAHbLIX PACTBOPOB KUCIOT U LLENoYer No M3MeHEeHU0 OKpackn MHANKATOPOB;

* NPOBOANTbL KAYEeCTBEHHbIE peakumun, NoaTBepXKaatoLMe Hanmymne B BOAHbIX pacTBOpax BELWECTB OTAENbHbIX NOHOB

* onpenenAatb npnHagsieXxXHoCTb HeopraHNM4eCKmnx BewecTB K OAHOMY U3 N3YHEHHbIX KJ'IaCCOB/I'pyI'II'IZ mMeTansbl U HemMmeTarnsibl, OKCAbl, OCHOBAHWA,
KUCI10TbI, COJIU;

* COCTaBNATb POPMYIibl BELLECTB MO UX HAa3BaHUSIM;
* OnpenensiTb BaneHTHOCTb U CTeMNeHb OKUCIEHUS 3NIEMEHTOB B BELLECTBAX;
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* COCTaBIATb cbopmynbl HeopraHN4eCknx COEeAVHEHUN NO BANIEHTHOCTAM N CTEMEHSM OKUCIEHNSA SNIEMEHTOB, a TakxXe 3apdgam NOHOB,
YKa3aHHbIM B Tabnvue PacTBOPUMOCTU KMUCIIOT, OCHOBaHuI N conewn;

* 0OBACHATL 3aKOHOMEPHOCTUN NSMEHEHUA ('*)I/I3I/I‘-I€CKI/IX N XMMNYECKMX CBOMCTB NPOCTbIX BELLECTB (MeTaJ'IJ'IOB n HemeTannos) N NX BbICLLNX
OKCMAoB., O6pa3OBaHHbIX 3JIeMeHTaMMN BTOPOIro U TpeTbero nepmnoaos,;

* Ha3blBaTb 0OLLME XUMUYECKNE CBOMNCTBA, XapakTepHble ANns rpynmn OKCUAOB: KUCMOTHbIX, OCHOBHbIX;

* Ha3blBaTb 06OLLME XMMUYECKNE CBOMCTBA, XapakTepHble AN KaXKaoro U3 KNaccoB HEOpPraHM4Yecknx BeLecTB: KUCIOT, OCHOBaHWIA, CONe;

* NPUBOAUTL NPUMEPbLI peakLuii, NOATBEPXKAALLNX XMMUYECKME CBOMCTBA HEOPraHNYECKUX BELLECTB: OKCMAOB, KUCMOT, OCHOBaHWUIA 1 CONe;
* OnpeaensaTb BELEeCTBO-OKUCIUTESNb U BELLLECTBO-BOCCTAHOBUTESb B OKUCITUTENbHO-BOCCTAHOBUTENBbHbIX PeaKLUsX;

* COCTaBMATb OKNCINNUTENbHO-BOCCTAHOBUTENbHbIN 6anaHc (4ns U3yYeHHbIX peakuuii) no npeasioKeHHbIM CXeMam peakuuii;

* NPOBOAUTL NabopaTopHble OMNbIThl, NOATBEPXKAALLME XUMUYECKNE CBOMCTBA OCHOBHbIX KITACCOB HEOPraHNYeCKUX BELLECTB;

BbINyCKHUK NONYYUT BO3MOXHOCTb HAaYyYUTbCS:

* rpaMOTHO obpallaTbCs C BELWEeCcTBaMn B NOBCEAHEBHOM XU3HU;

* 0CO3HaBaTb HEOOXOAMMOCTb COBNIOAEHNS NPaBKI 3KONOrM4yeckn Ge3onacHoOro NOBEAEHMS B OKpY»KatoLLIel NPUPOAHON cpeae;

* MOHMMAaTb CMbICIT U HEOBXOAMMOCTb COBMOAEHMS NpeanucaHnii, npegnaraeMbiX B MHCTPYKLUMSIX MO MCNOSb30BaHMIO NEKapCTB, CPeacTB
ObITOBOW XMUK 1 Ap.;

* NCNOJ1Ib30BATb I'IpI/IO6peTéHHbIe KIro4eBble KOMNETEHTHOCTU MNMPW BbINOJIHEHUN UCCITEA0BAaTENIbCKUX MPOEKTOB MO N3Yy4YEHUIO CBOWNCTB, crnocobos
noJyiydeHnda n pacno3HaBaHUA BELLECTB;

* pa3BMBaTb KOMMYHUKATMBHYK KOMMNETEHTHOCTb, MCNONb3ys CPeACcTBa YCTHOW M NMUCbMEHHON KOMMYHUKaLUKU Npu paboTe ¢ TekcTamMun y4ebHuKka
1 AONOSHUTENBHOM NMTepaTypor, CNpaBOYHbIMU Tabnmuamm, NPOsIBMSiTE TOTOBHOCTb K YBaXXEHMIO MHOW TOYKM 3pEeHUst Npu 06CyKaeHMM
pe3ynbTaToB BbINOMHEHHON paboThl;

* 06 bEKTUBHO OLIEHMBaTb MHOPMAaLMIO O BELECTBAX M XMMUYECKMNX NPOLIECCAX, KPUTUYECKN OTHOCUTBLCS K NCeBOOHaY4YHON MHopmauun,
HegobpOCOBECTHOM pekriamMe, KacatoLencsa Ncnosib3oBaHNA pasfinyHbIX BELLLECTB.

* OCO3HaBaTb 3HA4YeHNe TeOPETUYHECKNX 3HaHUN Ons I'IpaKTVIL-IeCKOI7I OeATesibHOCTU YerloBekKa,
* onnucbiBaTb U3YyHEHHbIE 0ObEKTbI Kak CUCTEMBI, npuMeHaa Normky CUCTEMHOro aHasrnmaa,

* MPUMEHATb 3HAaHNA O 3aKOHOMEPHOCTAX nepmo,u,mquKoﬁl CUCTEMbI XMMUYECKNX INTIEMEHTOB A9 00bSACHEHMA K npeasmnaeHund CBOWCTB
KOHKPETHbLIX BELLECTB,;

* pa3BuBaTb UHHOPMALIMOHHY KOMMETEHTHOCTb NOCPEACTBOM YriybrneHus 3HaHuin 06 MCTOPMM CTAHOBIIEHUS XMMUYECKOW HayKn, €€ OCHOBHbIX
MOHSATUIN, NEPUOANYECKOr0 3aKOHa KaK OAHOMO U3 BaXXHEWLLUMX 3aKOHOB NPMpoabl, @ TakKe O COBPEMEHHbIX AOCTUKEHMSAX HAYKN U TEXHUKMN.

* COCTaBJIATb MOJIEKYJIAPHbIE U MOJIHblE MOHHbIE YPaBHEHUA 1O COKpaLIJ,éHHbIM MOHHbIM YPaBHEHUAM;
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* NPUBOAUTL NPUMEPbLI peakLuii, NOATBEPXKAALLINX CYLLECTBOBAHME B3aMMOCBSA3N MeXay OCHOBHbLIMU KnaccamMu HEOPraHNYeCKUX BELLECTB;
* NPOrHO3MpoBaTb pPe3ynbTaTbl BO3AENCTBUS Pa3fNYHbIX (PAaKTOPOB HA M3MEHEHME CKOPOCTU XMMUYECKOWN peaKkLuu;

* NPOrHO3MPOBaTb Pe3ynbTaTbl BO3AENCTBUS Pas3NNYHbIX PakTOPOB Ha CMELLIEHME XMMUYECKOrO paBHOBECHS.

* MPOrHO3MPOBaTb XMMNYECKNE CBOMCTBA BELLECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* MPOrH03npoBaTb CnocobHOCTb BellecTBa NpoABIIATbL OKUCIIUTESIbHbIE UITM BOCCTAHOBUTEJ1bHbIE cBOMCTBaA C y‘—IéTOM CTErneHemn oKUCIEeHUs
3J1IEMEHTOB, BXOAALLNX B €ro COCTaB,

* BbIABJIATb CyLLlECTBOBAaHUE reHeTU4YEeCKOMN B3aMMOCBS3N mMexay BellectBamMmun B pAay:. NpocTtoe BELWEeCTBO — OKCUA — rMapoKcnag — COJlb,
* OpraHM3oBblBaTb, NMNPOBOANTL YH4EHNYECKME MPOEKTbI NO NCCreaoBaHMKo CBOWCTB BELLECTB, UMEILLMX BaXXHOE npakTn4yeckoe 3Ha4veHune.

KasieHzapHO - TeMaTH4YeCKUM IUIaH Kypca «Heopranuyeckas xumusa», 8 kiacc (68 yacos)

Neo Neo [arta [arta
n/n B Tema ypOKa Twun ypoka OCHOBHble NOHATHUA no no
Teme nnaHy daKty
MeToabl NO3HAHUA BELLEeCTB U XMMUUYECKUX ABneHuii (5 yacos)
1 1 TexHnKa 6e30NacHOCTU B KABUHETE XUMUN. XMMMA — HayKa YPOK 13yyeHus XUMUSA, XUMUYECKUI 9N1EMEHT, BELLLECTBO, 2
0 BELLECTBAX, X CBOMCTBAX U NpeBpalLeHusax. MoHAThe o HOBOrO MaTepuana | NPOCTble U C/I0XKHbIE BELLECTBA. CeHTabpsA
XMMUYECKOM 371eMeHTe U GOpMax ero CyLLeCTBOBAHMA.
2 2 MpeBpaleHne Belects. MeTozbl NO3HAHMA BELLLECTB: KombUHMPOBaHHbLIN | Xumuyeckue n pusmnyeckme asneHums. 6
HabnoaeHWe, oNncaHWe, U3MepPeEHUE, SKCNEPUMEHT, YPOK
MOJENMPOBAHME.
4 3 Mepuroamyeckan cuctemMa XMMMYECKMX 3nemeHToB [.U. KombuHupoBaHHbIN | Mepuoga, pag, rpynna, noarpynna, 9
MeHgaeneeB. 3HAaKU XMMUYECKMX 3/1IEMEHTOB. YPOK XapPaKTEPUCTUKA XMMUYECKOIO 3/1IEMEHTA.
5 4 Xvmmnyeckune popmynbl. OTHOCUTENbHAA aTOMHAs U KombuHupoBaHHbIi | MHAEKC, KO3DPULMEHT, XMMUYECKOTO 13
MoieKynsApHaa macca KauecTBeHHbIN U KOMYECTBEHHDI COCTaB YPOK anemeHTa.
BELLEeCTB.
5 5 Xnmmnyeckune popmynbl. OTHOCUTENbHAA aTOMHAs U KombuHupoBaHHbIM | MHAEKC, KO3DPULMEHT, XMMUYECKOTO 16
MoieKynsApHaa macca KauecTBeHHbIN U KOMYECTBEHHDI COCTaB YPOK anemeHTa.
BELLEeCTB.
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ATOMbI XMMHUYECKUX 3nemeHTOB (11 yacos)

6 1 OCHOBHble CBEAEHUS O CTPOEHMI aTOMOB. COCTaB aTOMHbIX A4ep. YpPOK nsyyeHma MNnaHeTapHaA moaesib aTOMa, aTOMbl. 20
HOBOro matepuana | MPOTOHbI, HENTPOHbI, 3/IEKTPOHbI.
7 2 MU3oTonbl. KombuHMpoBaHHbIN | MPOTOHbI, HEUTPOHbI, 3N1EKTPOHbI, 23
YPOK M30TOMMbl, MAaCCOBOE YNC0 aTOMa.
8 3 CTpoeHue 3neKTPOHHbIX 060/104EK aTOMOB. KoMbWHMpPOBaHHbIN | DHEPreTUYeCcKnin ypoBEHb, 3aBEPLIEHHbIN 27
YPOK W He3aBepLUEHHbI C/ION.

9 4 N3meHeHMe Yncna 31eKTPOHOB HA BHELLIHEM 3JIEKTPOHHOM KOMBUHMPOBaHHbIN | IHEPreTUYECKUIA YPOBEHD, 3aBEPLLEHHbIN 30
YPOBHE aTOMa XMMMUYECKOTO 3/1eMeHTa, 0bpasoBaHue YPOK N He3aBepLUEHHbIM col. MoHATME MOoHa.
OTPULATENBbHBIX W MONOXKUTENBHbIX MOHOB.

10 5 MoHHaA cBA3b. KombuHupoBaHHbIN | NoHbI. 4

YPOK OKTA6pA

11 6 BsaumogeiictBMe aTOMOB — HEMETa/IZIOB MeXKay coboi — KombuHmpoBaHHbIM | CnapeHHble 31eKTPOHbI, 06LLas 7
06pa3oBaHMe MONEKY BeLLecTB. KoBasieHTHas HenosapHas YPOK 3NeKTPOHHaA napa.
CBA3b.

12 7 BsaumogeiictBMe aTOMOB — HEMETa/IZIOB MeXKay coboit — KoMbuHMpoBaHHbIN 18
06pa3oBaHNe MONEKyN BelecTB. KoBaseHTHas nosspHasn cBA3b. YPOK

13 8 lNMoHATWE O BaNneHTHOCTH 21

14 9 MeTtannn4yeckas cBasb. KoMbuHMpOoBaHHbIN | XMMUYECKan CBA3b, XapaKTepucT1Ka 25

YPOK XMMMYECKOTO 3/1EMEHTA.
15 10 | O6obueHne 0 BUAAX XMMUYECKUX CBA3EN. 0606ueHne 28
M cuctemaTmsauma
3HaHWN
16 11 | KoHTponbHana pabota Nel no Teme « ATOMbl XMMUYECKUX YpOK KOHTpOAA 1 HoAbpA
31eMEHTOBY. N y4éTa 3HaHWUM
MpocTtbie BewecTBa (74yacos)

17 1 MpocTble BewecTBa — MeTabl. KombuHupoBaHHbIi | MeTansbl, pu3nMyeckne cBOMUCTBA 4
YPOK METa/INOB.

18 2 MpocTble BelwecTBa — HemeTanNbl. AlnoTponuA. KoMbuHMpoBaHHbIN | AnnoTponus. 8
YPOK

19 3 Konnyectso Bewectsa. Monb. MonApHaa macca BeLLecTsa. KombuHupoBaHHbIM | KonnyecTBo BelLecTBa, MOJib, MOCTOAHHAS 11
YPOK ABoragpo. Monb. MonApHada macca

Beulecrea.
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20 4 PeweHwne 3aga4 Ha onpeaeneHne KOMYeCcTBa BELLECTBa, KombuHMpPOBaHHbIA | Mob, MOAAPHAA Macca MOAAPHLIN 15
MONSPHOM Macchbl. YPOK 0OBbEKT.
21 5 MonapHbIn 06bEM rasos. KoMbuHMpoBaHHbIN 18
YPOK
22 6 0O606LeHNE U cUCTEMaTM3aLMA MmaTepuana no teme « MpocTtble YpOK noBTOpEHUA 29
BeLLecTsay. W 3aKpensieHna
3HaHWN
23 7 KoHTponbHana paboTa N22 no Teme « MpocTble BewecTBa». YpOK KOHTpOAA 2
W y4yéTa 3HaHUM Oekabps
CoepuHeHNAa XMMHNUYeCcKux anemeHTos (14 yacos)
24 1 CreneHb OKUCNEHUA. YpPOK nsyyeHma CreneHb OKMUCNIEHUA, BAIEHTHOCTb. 6
HOBOro mMaTepuana
25 2 BMHapHble coegnHeHmA. KoMbuHMpoBaHHbIN 9
YPOK
26 3 BarkHelwme Knaccbl GBUHAPHbIX COEAUHEHUIA — OKCUAbI KombuHupoBaHHbIl | OKcngbl. 13
W netyyne BOAOPOAHbIE COEANHEHUA. YPOK
27 4 OcHOBaHwUA. KombuHupoBaHHbI | OCHOBaHMA, WEeNo4Yu, MUHAMKATOPbI. 16
YPOK
28 5 Kucnoteol. KombuHupoBaHHbIi | Kucnotbl. 20
YPOK
29 6 Kncnotbl YpoK 3aKpenaeHuma 23
3HaHWN
30 7 Conw. KomMbuHMpoBaHHbIN 27
YPOK
31 8 Conu. YpoK 3aKpenaeHuma 30
3HaHWUM
32 9 Kpuctannnyeckune n amopoHble BewecTsa. Tunbl KombuHMpoBaHHbIN | BellecTBa MoIeKyIApHOTO U 10
KPUCTAaNNYECKUX PELLETOK. 3aKOH COXpaHeHme cocTaBa YPOK HEMONEKYNAPHOTO CTPOEHMUA. AHBapA
BelecTsa. Kpuctananyeckume peLleTku.
33 10 | YwucTble BewecTsa n cmecu. YpPOK nsyyeHmna OaHOopoaHbIE U HEOAHOPOAHbIE CMECH. 13
HOBOro maTepuana
34 11 MaccoBas 1 06bEMHble 4019 KOMNOHEHTOB CMECH, B TOM Yncsie n | KombunHUpoBaHHbIM | MaccoBasa 1 06bEMHan Aons. 17
[,0NA NpUMece. YPOK
35 12 | PeweHune 3afa4 C UCNOIb30BAaHNEM NOHATUIA MaccoBas YpOoK 3aKpenneHuma 20
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n 06bEMHaA 40NA BellecTsa.

3HaHUM

36 13 | PeweHune 3aaa4 no teme «CoeMHEHUA XMMMUYECKUX YpOoK 3aKpenaeHuma 24
3N1EMEHTOBY. 3HaHWN
37 14 | KoHTponbHana paboTa N23 no teme « CoeANHEHUA XMMUYECKUX YpOK KOHTpOAA 27
31eMEHTOBY. N y4éTa 3HaHWUM
M3meHeHUA, npoucxogawme c Bewecrsamm (10 yacos)
38 1 dusnyeckune ABNEHUA. KombuHMpoBaHHbIM | BoinapmBaHMe, oTCTanBaHue, 31
YPOK bnNbTpOBaHMeE, BO3roHKa, ANCTUANALMA.
39 2 Xummnyeckue peakumm. NprU3HaAKKM N yCNOBUA NPOTEKAHMA KoMbuHMpoBaHHbIN | XuMnyeckan peakuma. Peakuym ropeHus, 3
XMMUYECKUX peaKLmil. YPOK OKUCIeHMA. DK30 — U IHO0TEPMUYECKNE deBpana
peakuum.
40 4 Xummnyeckue ypaBHeHuUA. YpOoK 3aKpenaeHma 7
3HaHWN
41 5 PacyéTbl N0 XMMNYECKMM YPABHEHUAM. KoMbuHMpoBaHHbIN 10
YPOK
42 6 PacyéTbl N0 XMMNYECKMM YPABHEHUAM. YpoK 3aKpenaeHuma 14
3HaHWN
43 7 Peakunu pasnoxeHusa. KoMbuHMpoBaHHbIN 17
YPOK
44 8 Peakunun coegnHeHus. KoMbuHMpoBaHHbIN 28
YPOK
45 9 Peakumun 3amelenHms. KoMbuHMpoBaHHbIN 3
YPOK mapTa
46 10 | Peakuwus obmeHa. KoMmbuHMpoBaHHbIN | Peakunun HelTpanmsauum. 7
YPOK
47 11 | Tvnbl XUMUYECKUX PEAKLMI Ha NPUMEPE CBOICTB BOAbI KoMbuHMpoBaHHbIN 10
YPOK
MpakTukym Nel (5 yacos). MpocTeiiwine onepauum ¢ BeLecTsom
48 1 MpaBuna TexHMKM 6e3onacHoOCTU Npu paboTe B XMMUYECKOM YpPOK-NpPaKTUKYM. Peakuwna ropeHus. 14
KabuHeTe. Mprembl 0bpaLLeHUs ¢ 1abopaTopHbIM MpaKTnyecKas
obopygoBaHuem. pabota Ne 1.
49 2 HabntogeHue 3a ropswein ceeyoli. YPOK-NpakTUKyMm. | MpU3HAKN XMMUYECKOWN peakLmu. 17
Mp. p. No2.
50 3 AHann3 NoYBbI M BOAbI. YpPOK-NpakTMKym. | Cmecu 1 4ncTble BeLecTsa. 21
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Mp. p. Ne3.

51 4 MPU3HAKN XMMUYECKUX PeaKLUi YPOK-NPaKTUKYM. 24
Mp. p. Ne4.
52 5 MpuroToBneHne pacTBoOpa caxapa M pacyéT ero MaccoBon 401U B YpoK-npaktMkym. | MaccoBana gonA BellecTBa B pacTBope. 28
pacTsope. Mp. p. No5.
PacTtBopeHue. PactBopbl. CBOCTBA PacTBOPOB 3/1eKTpoAnuTOB (124yacos)
53 1 PactBopeHUue Kak PpU3NKO - XMMUYECKUIM npouecc. KombuHupoBaHHbIl | PacTBopbl. 31
PacTBOPMMOCTb. TUMbI PAaCTBOPOB YPOK
54 2 DNEeKTPOANTUYECKAA ANCCOLMALMNA BELLECTB B BOAHbIX KoMBUHMpPOBaHHbIN | DNEKTPONUTLI, HEINEKTPOAUTbI, CUbHbIE 4
pacteBopax . MoHbl, KaTUOHbI. AHWUOHbI. YPOK 1 cnabble aNEKTPONUTI. anpens
55 3 OCHOBHbIE MOJIOXKEHUSA TEOPUA INTEKTPOUTUYECKOM KombuHMpoBaHHbIN | MOHbI, KaTUOHbI, aHUOHBI. 7
auccoumaumu. YPOK
56 4 Peakuma MoHHoro obmeHa. KoMbuHMpoBaHHbIN 18
YPOK
57 5 Kucnotbl B cBeTe T3/, ux KnaccudmKauma 1 CBOMCTBA. KombuHupoBaHHbIM | uccoumauyms. 21
YPOK
58 6 Kucnotbl B cBeTe T3/, ux KnaccudmKaums U CBOMCTBA. KombuHupoBaHHbIM | uccoumaums. 25
YPOK
59 7 OcHoBaHue, B cBeTe TI[, ux KnaccuduKaLuma 1 CBOMCTBA. KombuHupoBaHHbIM | uccoumauyms. 28
YPOK
60 8 OKcuapl. KoMbuHMpoBaHHbIN 2
YPOK masn
61 9 Conu, B ceete T/, Ux KnaccuduKkauma u cBomncTaa. KoMbuHMpoBaHHbIN 5
YPOK
62 10 FeHeTnYeCcKada CBA3b MeXKAY OCHOBHbIMW Kiaccamm KombuHupoBaHHbIl | OKcnabl, OCHOBaHUA, KNCNOTbI, CONM. 9
HEeopraHMYeCcKNX BELLLeCTB. YPOK
63 11 0606ueHne 1 cMctemaTU3auma No Teme. KombuHupoBaHHbIl | OKcnabl, 0OCHOBaHUA, KNCNOTbI, CONM. 12
YPOK
64 12 | KoHTponbHana paboTa N2 4 no Teme « PacTBopeHue. PactBopbl. YpOK KOHTpOAA OKcmabl, OCHOBaHUA, KUCNOTbI, COMN. 16
CBoIACTBA 3N1EKTPOSIUTOBY. M y4éTa 3HaHUM
MpakTnkym Ne2. CeBoicTBa pacTBOPOB 3/1eKTpoauToB (4 yaca)
65 1 MOHHbIe peaKkuun. YPOK-NPAKTUKYM. Peakuma MoHHoro obmeHa. 19

MNpakTnyeckasn
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paboTa Neo7.

66 YcnoBuma NpoTekaHMA XMMUYECKME peakumMn Mexay pactBopamu YpPOK-NpakKTUKYM. | XMMMYECcKue CBOMCTBA. 23
3/1eKTPO/INTOB A0 KOHLA. Mp. p. Ne8.
67 CBOWCTBA KMCOT, OCHOBAHWIN, OKCUA0B U CONEN. YpOK-NpakTUKym. | FeHeTnyeckasa CBA3b MeXKAYy OCHOBHbIMMU 26
Mp. p. Ne9. K/NacCaMM HEOPraHUYECKMX BELLECTB.
68 PewweHne skcnepmmeHTaNbHbIX 3a4aM. YPOK-NPAKTUKYM. 30

Mp. p. Ne1O.
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